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1.001mme moJj10KeHUs

KOHTpOJ'II)HO-OHCHO‘IHBIe cpeactBa MNIpCAHA3sSHAYCHbBI JJIsI  KOHTPOJISA HW  OLCHKHU

00pa30BaTeNbHBIX JOCTIDKEHHA  OOYYalOlIMXCs, OCBOMBIIHX

OVII.CO0.01.07 Xumus.

q)OHI[ OLNCHOYHBIX CpCACTB BKJIKOYACT KOHTPOJBbHO-OLCHOYHBIC
IPOBE/ICHUS TEKYILEro KOHTPOJISI ¥ IPOMEXKYTOUHOU aTTecTalluu B opMe IK3aMeHa.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH TIPOBOJMTCS B TEYEHHE ceMmecTpa B Qopme
[EPUOJIMYECKOT0 BBHIOOPOUYHOIO YCTHOI'O OINpOca IO MPOWJEHHBIM pa3/ielaM M KOHTPOJIs 3a
BBIIIOJTHEHHUECM 3aI[aHI/II7I Ha na6opaTopHHx " NPAKTUYCCKHUX 3aHATUAX.

[porpaMmy  JIUCHHILIMHBI

cpencTBa s

2. Pe3yaibTaThl 0OCBOEHMS JUCHUILINHBI, OJIe:KALMeE IPOBEPKe

[IMHKa W  alIOMHUHWS), TOJATBEP)KIAaTh  XapaKTepPHBIC
XUMHWYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIIMMU]
PKCIIEPUMEHTAMH U 3allUCSAMH  YPaBHEHHH XWUMHYECKUX|
[pEaKIINIA;

3) KJ1acCU(pHUIIUPOBATH HEOPTraHUIECKUE u
OpraHMYECKHE  BEIIECTBA W XMMHUYECKHE  PEaKIUH,
CaMOCTOSITEJIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPUH IS
KHaCCI/I(I)I/IKaHI/II/I HN3y4acMbIX XUMHNYECCKUX 06’I)CKTOB;
XapaKTepu30BaTh COCTAB M Ba)KHEWIIME CBOWCTBA BEIIECTB,
pUHAATECKAMX K ONpelNesIeHHBIM KiaccaM W TpyIIaM
COCTMHECHUH (TIPOCTBIC BEIIECTBA, OKCHIBI, THAPOKCHUIBI,
COJIM;, YTJIEBOAOPOJBI, MPOCTbie 3(UPBI, CIUPTHI, (HEHOJBL,
QJIBJICTH/IBI, KETOHBI, KapOOHOBBIE KHCIIOTBI, CJIOKHBIE
BGUPHL, KUPBI, YIICBOABI, aMUHBI, aMUHOKHCIIOTHI, OCNIKN);

Pe3yabrarbl 00yueHus OcHoBHBIE dopma
(ymMeHus, 3HAHMS, 001IHE KOMIIETEHIIUM) MoKa3aTeu KOHTPOJISI U
OLIEHKH OLlCHUBAHMNS
pe3yJjIbTaToB

1) BBUIBIATH XapaKTEPHbIC MPU3HAKKA M B3aUMOCBSI3b| - pOBEJCHUE |-
M3YUCHHBIX HOHHTHﬁ, IIPUMCHATH COOTBCTCTBYIOIIUC| XYPMUYECCKUX HepI/IOI[HLICCKI/Iﬁ
MOHATHS  NMPH  OMMCAHMM  CTPOGHMA M CBOWCTB| peakiimii 10 |yCTHBIH OIpoC
HEOPraHWYECKUX M OPFaHMYECKHX — BEINECTB M HX| nopyvwepmio u | Ha6monenue u
[IpeBpalCHUH; BBISIBIISATH B3aUMOCBS3b XUMHUYECKUX 3HAHHUN HPHMEHEHHIO olienKka KavecTsa
C MOHATUAMU M TPEICTABICHUSAMH APYTUX TPEAMETOB s
Gollee OCO3HAHHOTO MOHMMAHHS H OObSCHeHWs cymHocTH| b o 1oCKIX u pabot Ha

YII

MaTepHaIbHOTO €AMHCTBA MMpA; HCIIOJIB30BaTh CHCTEMHBIE HCOPTaHMHYCCKUX 1a00paTOPHEIX 1
XMMUYECKHE 3HAHUSA Ul OOBSACHEHHs M NporHosupopanus| BEMICCTB, [IPaKTHHCCKUX
SIBJICHUIA, IMEIOIIMX €CTECTBEHHOHAYYHYIO IPUPO/IY; - pacieT PaHATHAX

2) HWCIONB30BaTh HAMMCHOBAHHUS  XHMHUYECKHX KOHLIEHTPALIU — KonTpoib
COCAMHEHHH MEXIYHapOIHOIO COK3a TEOPETHYEeCKOW u| BEILECTB CAMOCTOATEINBHO
PUKIaJHOM XUMUM M TPMBUAJIbHBIC HA3BAHMA BEILECTB,| pPa3IMYHBIMHU i pabOTHI
OTHOCSIIMXCS K W3YyYEHHBIM KJIAcCaM OPTaHMYeCKUX H| MeTONAMM; | Jx3aMeH
HEOPraHWYECKUX COCMHEHHMH; HMCIOJIB30BaTh XUMHUYECKYIO| -apami3
CUMBOJIMKY JJIsi COCTaBJIeHHS (POPMYJI HEOPraHUYECKHUX KCIIEPHMEHTABHEI
BELIECTB, MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX, X [aHHEX H WX
COKpAaILICHHbIX W  CKEJETHBIX) (OopMya OpraHMYECcKHX pacuer B
BEIIECTB; COCTABIATh YpPAaBHEHHUS XHUMHMUYECKUX DPEAKIUN H
[paCKpBIBATh ux CYIITHOCTB! oknciurenpho-| COOTBCTCTBIN ¢
BOCCTAHOBUTENBHBIX PEAKIMH MOCPENCTBOM cocTapjieHus| SAAAHACM;
PIICKTPOHHOTO OanaHca 3THX peakiuid; peakuuii umoHHoro| ~BIAJACHHE
oOMEHa TyTEeM COCTaBJCHHS MX IIOJIHBIX U COKPAIICHHBIX TEXHUKOU pa60TBI C
MOHHBIX  ypaBHEHMI; peakuuid TUAPONIN3a, peakuuil| XUMHUYECKUM
KOMILIEKCOO0pa30BaHus (Ha IPUMEPE TUIPOKCOKOMILIEKCOB| 00OPYTOBAHHEM.




[MPUMEHATh 3HAHHUS O COCTaB€ M CBOWCTBAX BEIIECTB IS
PKCIIEPUMEHTAIBHON  MPOBEPKH THUIOTE3 OTHOCHUTEIIHHO
3AKOHOMEpPHOCTEW MPOTEKaHUs XHUMHUYECKUX peakiuidl u
[MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIICCTBICHUS;

4)chopMHpOBAaHHOCTh yMEHHW TOATBEPXAATh HA|
KOHKPETHBIX MTPHMEpax XapakTep 3aBUCHUMOCTH PEeaKIIMOHHOM]
CIIOCOOHOCTH OPraHUYECKUX COCIUHCHHN OT KPATHOCTH H
Tuna koBaJieHTHOM cBs3u (" " u ""), B3aMMHOIO BIIUSHUA
ATOMOB W TPYNII aTOMOB B MOJIEKYJNaX; a TakXke OT
OCOOCHHOCTEW  peanm3allid  Pa3UYHbIX  MEXaHH3MOB
[MPOTEKaHUs PEAKIIH;

5) xXapakTepu3oBaTh JIEKTPOHHOE CTPOEHHE aTOMOB
(B OCHOBHOM U BO30Y)XIEHHOM COCTOSHHHM) ¥ WOHOB
XUMUYECKUX dyeMeHTOB 1 - 4 mepuomoB llepuommueckoii
cuctembl J[.1. MenneneeBa u ux BaJCHTHBIC BO3MOXHOCTH,
crions3ys mousaTus 's", "p", "d-smexTponHBIE" OpOMTAINH,
DHEPreTHUYSCKUE  YPOBHHU; OOBSICHATh 3aKOHOMEPHOCTH|
M3MEHEHHS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U 06pa3yeMLIx
MU COEIMHEHNH TI0 IepruoIaM U TPyIIaMm;

6)BNazieHue CHCTEMOW 3HAHWHA O METOJaX HAayYHOTO
TO3HAHUSA SIBIICHUM NPUPOJIEIL, HCIIOJIB3YEMBIX B|
ECTECTBEHHBIX HAayKaX W YMEHHSIMH TPUMEHSTh STH 3HAHHA
[pH SKCIEPUMEHTAILHOM HCCIIEZIOBAHUU BEIECTB W IS
O6BHCHCHI/IH XUMHNUYECCKHUX HBJ’ICHHﬁ, UMCHOIINX MECTO B
pUpOJIe TNPAKTHYSCKOW JIEATCILHOCTH 4YEJOBEKa U B
OBCEIHEBHOM KH3HU,

7) MPOBOJUTH pacyeThl M0 XUMHUUECKUM QopMyiaM
YPaBHCHUAM XHUMHUYCCKUX pCaKHI/II\/'I C HCIIOJBb30BAaHHECM]
(br3nyeckux BeMWYMH (Macchl, 00beMa Tra3oB, KOJIWYECTBA
BEIIECTBA), XapaKTEPUIYIOIINX BEIIECTBA C KOJIHMYECTBEHHOM|
CTOPOHBI: PAacyeThl 10 HAXOXKACHUIO XMMHUYECKOW (POpMYIIBI
BelecTBa; pacdeThl Macchl (00beMa, KOIHYECTBA BEIIECTBA)
[TPOJIYKTa PEAKIUH, €CIM OHO U3 UCXOIHBIX BEIECTB JIaHO B|
BHJIE pacTBOpa C  ONPEACIEHHOM MacCOBOM  JloyIel
[PAaCTBOPEHHOT'O BEIIECTBA WJIM JaHO B H30BITKE (HWMeEeT]
[PHMECH); pacueThl MacCOBON MM OOBEMHOH JOIH BBIXOJA)
[MPOJyKTa PEaKIINH; pacueThl TETUIOBOrO 3¢ eKTa peakiu,
00BEMHBIX OTHOIIECHHU T'a30B;

8) MPOTrHO3WPOBATh, AaHATU3UPOBATH U OIEHUBATH C
[MO3UIMIA  DKOJIOTHYECKOW  OE30MacHOCTH  TOCIECTBHS
OBITOBOH M TPOM3BOJCTBEHHOW JICATEIBHOCTH 4YEJIOBEKa,
CBS3aHHOM C TepepabOTKOW  BEIECTB;  HCIOJbL30BaTh
[MOJTydeHHbIC 3HAHWS I MPUHATHS TPAMOTHBIX pPelleHUH|
[Ipo0JIeM B CUTYyaIHsIX, CBI3aHHBIX C XMMUCH;

9)chOopMHUPOBAHHOCTE ~ YMEHUH  CaMOCTOSTEILHO
[IAHUPOBATh W TPOBOJIUTH XWMHUYECKHHA HKCIEPUMEHT
(mody4eHne W W3ydYeHHE CBOWCTB HEOPTraHMYECKUX H
OPraHUYCCKUX BCIICCTB, Ka4YC€CTBCHHBIC PEaKIumy
YTII€BOI0OPOIOB pa3IMYHBIX KJIACCOB u
KHCIIOPOJICO/ICPKAIIUX OPTraHMYECKUX BEIIECTB, PEIICHUE]
KCIIEPUMEHTAIBHBIX 3aj1a4 1o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COOJIIOICHUEM
paBusl  Oe30mMacHOro  OOpalieHWuss C  BEMIeCTBAMH |
mabopaTopHBEIM  00OpynoBaHMEM, (OPMYIHPOBATH IS
cciieIoBaHKs, INPEJOCTABIATh B PA3IMYHOH  (opme
[pE3YIIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh M OLICHUBATh HX




JIOCTOBCPHOCTD,

10) ocCymIecTBIATH  IICJICHANPABICHHBIH  ITOWCK
XUMUYECKOM WHPOpPMAIUM B  Pa3HYHBIX  HMCTOYHUKAX
(HayuHas u  y4eOHO-HAy4yHas JIATEparypa, CpEICTBa|
MaccoBol umH(poOpManmu, ceTb VHTEpHET U JIpyrHe),

KPUTHYCCKH aHAIM3UPOBATh XUMHYECKYIO HWH(POPMAITHUIO,
epepabaThiBaTh €€ M KCIIOJIB30BaTh B COOTBETCTBUH C
[MOCTaBJICHHOW Y4eOHOM 3a/1aueii;

11) oco3HaBaTh OMACHOCTH BO3JCHCTBHUS Ha >KHUBBIC
OpPTaHU3Mbl  OIPEJICTICHHBIX BEMIECTB, IOHMMAs CMBICI]
[moKa3aTeysi TNpeAeTbHONW JOMyCTUMOW KOHIICHTPAllUU, WU
MOSICHATh HAa  TOpUMepax  CrnocoObl  YMEHBIICHHS |
[PEeIOTBPAIICHUS] MX BPEJIHOTO BO3JCHUCTBHS HA OPraHHU3M
YeoBeKa.

3HATb:

-1) copmMupoBaHHOCTH MpEACTAaBICHUI: O
MaTepHabHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
[103HABa€MOCTH SBJIEHUIN IIPUPOJIbI; O MECTE U 3HAUEHUU
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ POJIM B
00ECTIEYCHNN YCTOMYMBOTO PA3BUTHUSI YEIOBEYECTBA: B
[pelieHNH MpoOIeM HKOJIOTHYECKOM, IHEPreTHUeCKOon U
uieBoi  0€30IIacCHOCTH, B  Pa3BUTHM  MEIULIMHBI,
CO3/IJaHMM HOBBIX MAaTEpUAIIOB, HOBBIX MCTOYHHKOB
PHEpruuy, B o0ecrnieueHnu paloHaIbHOIO
[IPUPOIOIIOIB30BAHHUS, B (dbopMupoBaHUU
MUPOBO33pEHUS U OOIIEH KyIbTYpbl YEJIOBEKA, a TAKKE
PKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY]
3I0pOBBIO U IPUPOAHOM CpELE;

2) OCHOBOIIOJIAraroye HOHATHS
(IONIOJTHUTENBHO K CUCTEME MOHATUN 0a30BOTO YPOBHS)
- W30TONbI, OCHOBHOE WU BO30YX/IEHHOE COCTOSHHE

aToMa, ruOpuAN3aIUs ATOMHBIX opburanei,
xuMudeckas cBs3b (" " u ", KpaTHbBIE CBSI3U), MOJIpHAs
KOHLIEHTpalus, CTPYKTypHass ¢Gopmyna, H30Mepus

(cTpyKTypHasi, reomeTpuyeckas (IHc-TpaHC-U30Mepus),
TUIBI XUMUYECKUX peakuuil (roMo- M TeTepOreHHBIE,
oOpaTUMble U HEOOpaTUMBbIE), PacTBOpPbI (MCTUHHBIE,
ITMCIIEpCHBIE CUCTEMBI), KPUCTAJUIOTMpAThl, CTENEHb

IMCCOLIMAIUK, JIEKTPOJIN3, KPEKUHT, PpUGOPMHHT);
Teopun u 3aKOHBlI, 3aKOHOMEPHOCTH,
MUPOBO33PDEHUYECKME 3HAHMS, JIEKallMe B OCHOBE

IIOHUMaHWA NPUIUHHOCTU U CUCTCMHOCTU XUMHUYCCKUX
HBJ'IeHHfI, COBpPCMCHHBIC IIPEACTABJIICHHUA O CTPOCHUU

BCIIICCTBA Ha dTOMHOM, MOJICKYJISIPHOM u
[HAIMOJICKYJISIPHOM YPOBHAX; MNpEaACTaBJICHUA 0
MEXaHHU3MaXxX XUMHUYCCKUX peaKuHﬁ,
[TCPMOIUHAMHUYCCKUX u KHMHCTHYCCKUX

BAKOHOMCPHOCTAX HX IMPOTCKaHUA, O XHMHYCCKOM|
[PABHOBCCHUU, NUCIICPCHBIX CUCTEMAX, (baKTOJlOFI/I‘-IeCKI/IC
CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUCHUU U
0e30IMacCHOM HCII0JIb30BaHHUHU BaXKHEHIITNX

- OCHOBHBIC 3aKOHBI
XHMHUU,

- OCHOBHBIC KJIACCHI
HEOPraHWYEeCKUX U
OpraHUYECKUX
COCJIMHEHU;

- CBOMCTBa
OCHOBHEBIX KJIACCOB
OpraHUYECKUX u
HEOPraHUYECKUX
COCIUHCHUIA,

- peakuu
onpeeaeHus
HEOPraHWYEeCKUX U
OpraHUYECKUX
BCIIIECTB B
OMOJIOTrHYSCKUX
00BbCKTaX;

- TEXHOJIOTHIO
BBITIOJTHCHUS
peakuui
B3aMMO/ICHCTBUS
XHUMUYECKHX
BCIICCTB.

[lepronnueckuii
[YCTHBIM OIIPOC

— HaOmronenue u
OLICHKA Ka4ueCcTBa
[paboT Ha
1a0opaTOPHBIX U
[TPAKTUYECKUX
BaHATHAX

— KoHTpoab
CaMOCTOSITEJILHO
i1 paboThI

— DK3aMeH




HEOPTaHUYECKUX W OPTaHWYECKHX BEIIECTB B OBITY H
[PAKTUYECKOW  JEATEIBHOCTH  4YeJOBeKa;  OOIIHMX
HAYYHBIX MPUHIAIIAX XUMHYECKOTO MPOU3BOACTBA (HA
[puMepe TPOU3BOJCTBA CEPHOW KHCIOTHI, aMMHUaKa,
MeTaHoIa, mepepaboTKu HEPTH ).

3. KOHTPOJILHO-OIICHO‘IHBIG MaTepHuaJibl TEKYHIEr0 KOHTPOJIsA

B kadectBe KOHTPOJIbHO-OLCHOYHBIX MAaTCPUaIOB TEKYIIETO KOHTPOJIA UCIIOJIIB3YIOTCA:

3.1. llepuoauueckuii yCTHBIN ONpoc

Pa3zgen 1 OcHoBHBIE 32KOHBI XUMHUH

HcTopust pa3BUTHS XUMUH.

Merton nonypeaxkuuii.

TemtoBoit 3 (PEeKT XUMUIESCKIX PEAKITHIA.
DOKBUBAJICHT COJIU, OCHOBAHUS, KUCIIOTHI.
CtpoeHHe KOMIUICKCHBIX COSTHHCHU.
MeTo/ 31eKTPOHHO-UOHHOTO OaiaHca.
[Topsimok 3amoTHEHUS JICKTPOHHBIX OpOHUTAIICH.
Bopopoauslii mokazareinb pacTBOPOB
OCOOEHHOCTH CTPOCHUS aTOMOB d-3JIEMEHTOB.
0. Metonasr onpenenenus pH cpenpl.

11. Buasl XMUMHYECKOU CBSI3H.

12. Teopus OBP.

13. Kitaccel HEOpraHMYECKUX COCTUHCHHM.

14. Bunel ruaponusa.

15. Banusinue cpensl Ha npotexkanue OBP.

16. Bunbl KOHIIEHTpAILIUH.

17. YcnoBus npoTrekaHus XMMHUECKUX PEaKIIUM.
18. IlpaBuno Xynaa, npasuio Kieukosckoro.
19. BogopoHas U MeTaJUTMYECKas CBA3b.

20. Teopus ANMEKTPONTUTUYECKON TUCCOLIUAIINH.
21. JTucconmanys, KOHCTaHTa JTUCCOIHAIIHH.

22. T'uaponus, KOHCTaHTa THAPOIU3A.

23. Ilepnonnyeckas cucrema J[.11.Menneneena.
24. Bunasr conen.

BOoo~NoOR~WDNE

25.  CrocoObI OJTydeHUs COJICH.

26.  KoBajieHTHas U HOHHAs CBS3b

27.  Krnaccu(ukanuy XUMHYECKUX PEeaKInit
28.  TI'maponus, crynenu ruaponusa, pH couneit.
29.  Bwuanl KOHIIEHTpAITUH.

Pa3znen 2 Heopranmueckasi xummusi.
1. KakoBa snekTpoHHast KOHQUTrypalus aTOMOB 3JIEMEHTOB 7-i rpynmnbl? Kakue creneHu
OKHCJICHUA XapaKTCPHbI JIA OTHUX 3JIEMEHTOB? HpI/IBe)II/ITe IMPUMCEPHBI CO@)II/IHGHI/If/i 3THUX
AJIEMEHTOB B PA3JIMYHbIX CTENIECHSIX OKUCIIECHHUS.



2. Kak wmensitorcs mo rpymnne F-CI-Br-l: a) pagmycel atomoB, 0) mepBblii MOTEHIHAI
MOHU3ALUH, B) 3JIEKTPOOTPULIATETBHOCTh AaTOMOB?

3. Kakue u3 mepeuncieHHbIX coefuHeHuid BeTpeuarotress B npupoae: NaF, CaF2, NaCl,
HCI, KCIO3, Br2, NaBr, NaBrO4, Nal, NalO3? Kak moiy4aroT rajore¢Hbl B BHIE MPOCTHIX
BEIIECTB B IMPOMBIIUICHHOCTH W B Jaboparopuu? Hamummure ypaBHEHUS COOTBETCTBYIOIIMX
peaKIui.

4. Kak M3MEHSIOTCS OKHUCIUTEIbHBIE CBOMcTBa B psny ramorenoB F2-CI2-Br2—12?
[TpomtrocTpupyiTe 3Ty 3aKOHOMEPHOCTh IPUMEPAMU XUMHUYECKUX PEaKLUi.

5. B 4eMm nposBISIOTCS 0COOCHHOCTH (PTOpa MO CPaBHEHUIO C JAPYTUMH TajJOreHamMu?
JUis  OKHMCIMTENbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB  HAMMIIUTE BJICKTPOHHO-  HOHHBIE
YpaBHEHUS MOIYPEAKIIHA.

6. Kak wmsmensiercss B psy ranorenoogoponaoB HF-HCI-HBr-HI: a) mexaromuoe
paccrosiHue, 0) MPOYHOCTD CBSA3H, B) KHCIOTHBIE CBOICTBA UX PAaCTBOPOB B Bojie?

7. Kak M3MEHSIOTCS BOCCTaHOBHUTEIIBHBIC CBOMCTBA B psiny rajgoreHoBogopoaos HF-HCI-
HBr-HI? IIpownntoctpupyiite 3Ty 3aKOHOMEPHOCTH IPUMEPAMU XUMHUYECKUX PEAKLIUM.

8. Kak mnomywaroT ranoreHBonopoisl? Jlis OKUCIUTENBHO- BOCCTAHOBUTEIIBHBIX
IPOIIECCOB HAMTUIIUTE 3JIEKTPOHHO-UOHHBIE YPAaBHEHHS MOTYPEAKIIHA.

9. Kak ramorensl pearupyrooT ¢ BoAoi? Hanummure ypaBHEHUS COOTBETCTBYIOIIUX
peakuui. Jlaiite onpeneneHue peakliuy JUCIPOIIOPLIUOHUPOBAHHS.

10. KakoBO MpOCTPaHCTBEHHOE CTPOEHHE aHHOHOB okcokucioT xjopa HCIO, HCIO2,
HCIO3, HCIO4 u na3BaHue KUCIIOT U UX COJIEH.

11. Kak mensiercs cuna kuciot B 7 psgy HCIO-HCIO2-HCIO3-HCIO04?

12. Hnsa xakoit comu, KCIO wmmm KCIO3, 3nauenwe pH pacTBOpOB ¢ OJMHAKOBOM
KOHIIEHTpauuei 0yaer 6onblie, nouemy?

13. Kak meHsitotcst okuciutenbHbie cBoiicTa B psgy HCIO-HCIO2-HCIO3-HCIO4?

14. ComnocraBpte 1o psgy okcokucior HCIO3-HBrO3-HIO3: a) oxuciaurenbHbie
CBOIiCTBa, 0) KHCJIOTHBIE CBOMCTBA, B) TEPMHUYECKYIO ycToiumBOCTh. [IpuBeaute mnpumepsl
B3aUMOJICHCTBUA ATUX KUCIOT ¢ |12. Hanuimmre ypaBHEHHs COOTBETCTBYIOLIUX PEAKLIUH.

15. TIIpemtoxkute crnocod mnomydenuss KICI4+2H20, wucmons3yss B KadecTBe
enuHcTBeHHOTo MctouHuka xiopa KCl, a B kauecTBe eqMHCTBEHHOrO HcTouHKKa nonxa — Kl. a)
Hanwmmure ypaBHEHHS BceX pEaKIMi W YKaXHTE YCIOBHA WX MpoBeleHus. 0) Hamwmmmre
YpaBHEHMsI peakUuil B3auMOJIEHCTBHUSA 3TOTO COEAMHEHHsS C M30BITKOM BOJBI M C PAacCTBOPOM
KOH.

16. IlpuBenure mnpumepsl (raJOreHHUIbI, OKCHIbI, TUAPUABI) OJIM3KUX CBOWCTB
coeMHEeHUI Oopa M KpEeMHHsS W Pa3IU4vs B CBOWCTBAX OJHOTHUIHBIX COCJMHEHUH yriepona.
Hanummmre ypaBHEHHsI COOTBETCTBYIOLINX PEAKLUH.

17. O0BsicHuTe, MOKHO JIM XpaHUTh TUIaBUKOBYIO kucioTy (HF) B crexnsuHo# mocyne?
ITouemy

18. IlpemnoxuTe HECKOJIBKO CIOCOOOB IEpeBojia B pacTBOpUMBIE 2-4 COEAMHEHUS
okcuna kpemuust SiO2. Hamumnre ypaBHEHHs BCeX MPEIOKCHHBIX Bamu peakiuii, yKaxuTe
YCIIOBHS X TIPOBE/ICHUSI.

19. XapakrepHsl Ju an8 coeAuHEHMH aneMeHTOoB 4-i rpynnel OBP? Ilpusenure
IPUMEDHI.

20. UsBectHO, uTO B psaxy 3nemeHtoB Si, Ge, Sn, Pb ycroiuuBOCTh COEIMHEHHUI B
HU3MIEH TI0J0KHUTEIBHON CTETICHN OKHUCIICHUS YBEITHMUNBaeTCs. JJOKaXKUTe ypaBHEHUSIMH.

21. IoarBepaute ycroiunBocth P2+ ypaBaenusimu peaxiu PhO2 ¢ HCI. Tlpusenute
npuMmep Jpyroil rpymnnsl Ilepponuueckold CHCTEMBI, B KOTOPOM CYHIECTBYET Takas XKe
3aKOHOMEPHOCTb.

22. OObscHUTE, MoYeMy s paszjaeieHus cMmecd cyiabdumoB PbS u Sb2S3 moxHO
ucronp3oBath pactBopbl cynbpuma (NH4)2S wmm nomucyneduma (NH4)2S2. Hamwmmmre
YpaBHEHHSI COOTBETCTBYIOIIUX PEAKIIHH.

23. Hanumure ypaBHeHue peakiuu B3anmoseiicteus Na2[Sn(OH)4] ¢ Bi(OH)3.



24. Hcnone3ys B KadecTBe IMpuUMepa IMHK M MeIb, HANHUIIATE ypaBHEHUS
B3aUMOJICHCTBUS METaJIa C a30THON KUCIOTOM pa3InyHOM KoHIeHTpanuu: 2, 30, 60%.

25. Kak M3MEHsIOTCS BOCCTaHOBUTENbHBIC cBoiicTBa B psigy NH3-PH3-AsH3-SbH3-
BiH3? IloarBepauTe oTBET MprMepaMu XuMudeckux peakmmii. Kak moiaydaror PH3 u SbH3?

26. B tpex mpobupkax 0e3 3TUKETOK HaxosaTcs pacTBopsl coieii: NaH2PO2, Na2SO3 u
Na2H2P207. IlpennoxuTe XUMUYECKHNA CIOCOO OMpEEICHUS COACPKUMOIO  KaIou
npobupku. Hanummre mnocnenoBaTebHO YpaBHEHMsI BCEX IPEMAJIOKEHHBIX Bamu peakumii u
YKa)XHUTE, HA OCHOBaHMH KaKHUX CBOMCTB BbI pacro3Hanu KaXkKayro U3 COJeH.

27. Kakue nporieccsl mpoTekaroT npu B3aumozeiictsuu BF3, BCI3, SiF4, SiCl4 ¢ Bonoii?
Kakmne xommiiekcHble 4acTUIbl 00pa3zyroTcsi BO GTOPUAHBIX pacTBopax? Hamuiure ypaBHEHHs
COOTBETCTBYIOIMX peakuuid. KakoBa peakius cpeabl noayuyuBLmnxcs pactsopos: pH7?

28. U3BecTHO, uTO B psaay 3aeMenToB P-AS—Sb—Bi ycToiHYMBOCTh cOeTMHEHNI B BBICIIIEH
CTETIeHU OKHCJICHUs yMeHbIIaeTcs. KakoB cocTaB coeuHeHN, 00pa3yroIuXcst P TOPEHUH HA
BO3yxe Qochopa, MbIIbIKA, CypbMbI, BUCMYTa?

29. Kak wMeHstoTcs — OKMCIMTENbHbIe  cBodictBa B psagy  HNO2-HNO3?
[TpoummtocTpupyiiTe OTBET MpUMEpaMU XUMHUYECKUX PEaKIHil pa30aBIEHHBIX PAacTBOPOB ITHX
KHACJIOT C OAHMM W TEeM >K€ BOCCTAaHOBUTENIEM. Hamummre 31IeKTpOHHO-MOHHBIE YpaBHEHHS
MOJIypeaKkui

30. Kakue nporueccol nporekarot mnpu B3aumoeiicreun BF3, BCI3, SiF4, SiCl4 ¢ Bogoii?
Kakue xommiiekcHble 4acTUIbl 00pa3yroTcsi BO GTOpUAHBIX pacTBopax? HamuimmTe ypaBHeHHS
COOTBETCTBYIOIIMX peaklnid. KakoBa peakius cpezsl noayuuBLmxcs pacrsopos: pH7?

Pa3zjnen 3 Opranuyveckasi XumMus

1 Oprannueckas XuMus Kak Hayka. VicTopus pa3BUTHS CBS3H C JPYTMMU HAYKaMH.

2. Oco0eHHOCTH COeTMHEHUH YITIepo/ia, MX MHOr000pasye U poiib B )KUBOM MPUPOJIE.

3. OcHoBHbIE NOJIOKEHMS Teopun byTneposa.

4. ['omonoruueckuil psi, YriaeBOJOPOIHBIA paauKai, (YHKIMOHAJIbHBIC TPYIIIbL.
Knaccudukarust opraHu4eckux CoelMHeHUH.

o. SBnenue nzomepun. [IpoctpaHCTBEHHAS U CTPYKTYPHAS U30MEPHSL.

6. [TpaBuia coBpeMeHHON MexayHapogHoi HomeHKIaTypsl MFOITAK.

7. CrpoeHue 3J€KTpOHHOM 000JI0UKM aroma yriepona. [ 'mOpummzanus. Turmbl
XUMUYECKUX CBSI3€H, UX CBOMCTBA.

8. Ankanbl. ['omMonormueckuii psii, CTpOEHHE, MU30MEpUsi, METOAbI IOTyUYEHHSI.
®duznyeckre U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHUE.

) Ankenbl. ['omonornueckuit psa. M3omepus: CTpyKTypHas M IPOCTPaHCTBEHHAS.
CriocoOb!I nomy4eHus1, CBOMCTBa. DIEKTPOHHOE CTPOEHUE JBOMHOM CBSI3H.

10. Anxanuensl. [IpencraButenu. Tunbl cesizeld. [lomydeHue, XUMHUYECKHE CBOMCTBA.
Kayuyku. DneKTpoHHOE CTpOEHHUE COPSKEHHBIX CBA3EH.

11. AnkuHBL. ['OMONIOTMYECKMI DA, CTPOEHHME, U30MEPHsI, METOIbI IOIYyYEHMUS,

¢u3nyecKue W XMMHUYECKHE  CBOKMCTBAa, TMpPUMEHEHHE. OJJEKTPOHHOE  CTPOEHHUE
TPOWHOM CBSI3U.

12, Cruptel. Onpenenenvie. [IpenenbHble OJHOATOMHBIE CHUPTHL. ['OMosorHuyeckuit
psn,  HOMEHKIAarypa,  W30MEpHs,  METOIbl  TMOJyYeHMs,  XUMHYECKHE  CBOWCTBA,
MPUMEHEHHE.

13. Cruprel.  [IByxatomusle. IlpeacraBurenu. HomeHnknarypa, MeTOAbI MOIYy4eHUS,

XUMHUUYECKUE CBOMCTBA, IPUMEHEHHE.
14. Compter.  Tpéxaromuble. HomeHknarypa, MeETOIbl  IMOMYYEHHs, XHMHYECKHE
CBOWCTBA, TIPUMEHEHHE.
15. Ampperunpl.  Onpenenenue. ['OMOJOTHUYECKHIT psiA  TIPEIENBHBIX — AlIbJCTHJIOB,
HOMEHKJIaTypa, U30MEPHsl, METOIbI TOTyYECHHUSL.
16. Ampnmeruner.  Ompenenenue. ['OMONOTWYECKMH PsiT  TPENENBHBIX — AJTBJICTH/IOB.
XuMHUYECKHE CBOICTBA /peaklinyl IPUCOEAUHEHHS, OKUCIICHHUS/ .



1/7. Anpperunpl.  Omnpenenenue. ['OMONOrMYECKU psii  MPEIENIbHBIX — AlIbICTH/IOB.
XVWMHUYECKHE CBOMCTBA /peakliy 3aMEIICHUs, TOJMMEpPH3allii, ajibI0JbHO-
KPOTOHOBOM KOHJICHCAITHIH/ .

18. Keronsl. Onpenenenue. ['oMomorudyeckuii psja KETOHOB, HOMEHKIIATYpa, U30MEPHsi, METOIbI
MOJTyYCHHUSL.

19. Kap6onosbie kuciaoTel. OTHOOCHOBHBIC MpeaebHble. Onpenencaue. [ oMomorudaeckuit psij,
HOMEHKJIATYpa, U30MEPHUsL, METO/IbI TTOTyUCHHSL.

20. KapOonoBsie kucioTbl. OTHOOCHOBHBIC TpeAenbHbIe. OnpeaeneHue. ['oMomornyeckuid psij,
HOMEHKJIaTypa, U30MepHst. XUMHUYECKUE CBOKCTBA. [ [pumenenue.

Pa3nesn 4 Hauana XuMU4eCKOro aHAIN3a
Knaccudukanus MeTo10B aHamu3a.
OcHOBHBIC TIOHATHS U XapaKTEPUCTHUKA B KAUECTBEHHOM aHaJH3e.
Knaccudukanus MeTo10B aHamu3a.
Buzsl kauecTBEHHOr0 aHAJINA3a.
OcHoBHbIE TPeOOBAHUS K AHATUTHUECKUM PEAKIUSIM.
Kt | rpynnbel. Pearent. XapakTepHble peakluu.
Kt Il rpynmel. Pearent. XapaktepHbie peakiiuu.
Kt Il rpynnsl. Pearent. XapakrepHble peakiiuu.
An | rpynmel. Pearent. XapakTepHble peakiiH.
. An Il rpynmiel. Pearent. XapaktepHble peakiuu.
. An lll rpynmel. Pearent. XapakTepHble peakinu.
. OCOOEHHOCTH aHATUTUICCKUX PEAKITUI M CITIOCOOBI UX BBIITOJIHECHUSI.
. JJabopaTopHoe 000pyAOBaHNE U TEXHUKA ITPOBE/ICHUSI KAYECTBEHHOTO aHAIIN3a.
. O011ne NoHATHS KOJIMYECTBEHHOro aHanu3a. Ero 3amauu.
. CoBpemenHas kiaccuuKalus METOI0B KOJIMYECTBEHHOTO aHAIH3A.
. JlJabopaTopHoe 000pya0BaHUE U TEXHUKA ITPOBEICHUS KOJIMYECTBEHHOTO
aHaiM3a.

CoNoOA~WNE
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KpuTtepun onieHKH yCTHBIX OTBETOB

KauecTBeHHas onenka
Kpurepun o0pa3oBaTeNbHbIX
pE3yJIBTAaTOB

OTBeThl Ha BOIPOCHI JaHbl B TIOJHOM 00bEME, BHICKA3bIBAHUS
CBA3HBIC W JIOTMYHBIE, WCIIOIb30BAHA Hay4yHas JIEKCHUKA, OtinyHO
IIPUBEJICHBI IPUMEPHI.

BOHpOC PAaCKpbIT HE€ B IIOJHOM O6’LCM€, BBICKA3bIBAHUS B
OCHOBHOM CBA3HBIC MW JIOTUYHBIC, MCIIOJIb30BaHAa HaydHas

Xopomro

JEKCHKa, MpuBeAeHbl nOpumepbl. OTBETHI Ha  BONPOCHI
CI/IFHaJII/I3I/Ipy10T O HAJIMYNn HpO6J’I€MI)I B IIOHUMAHHUHU TCMBEI.
OTBeTbl HAa BONPOCHI B 3HAYUTEIBHOM CTENEHU 3aBHUCIT OT
IIOMOIIIX CO CTOPOHBI IIPENOJAABATEII. Bricka3piBanus

VY 10BIETBOPUTEIIHHO
HECBSI3HbIE U HeJoruyHble. HayuHas iekcuka He MCIOJIb30BaHa,
MIPUMEPEI HE IPUBEIEHBL.
OTBeTHI HAa BOMPOCHI OTCYTCTBYIOT. HeynoBnerBopurtenbHo

3.2. IIpumep 3a7aHM il KOJVIOKBHYMA

KosutokBuym 1




no

PO

~w

Bapuanr 0

VY ciioBUS IPOTEKAHUS XUMUUECKUX PEAKIUH.

YcioBus HEOOPATUMOCTH XUMUYECKUX PEaKIHil.

Ir xanust coenuusercs ¢ 2r Opoma. Haiitu maccy 6poma, eciin macca xjopa paBHa 35,5
r.

Hanummure momHyo 3MeKTPOHHYI0 (GOPMYITY, paclpeeliuTe BAJICHTHBIC JJICKTPOHBI 110
KBAaHTOBBIM SYEWKaM, YKaKUTE BO3MOXKHBIE CTEIIEHU OKHCICHMS, OKCHUIbI, THUIAPUIBI,
TUAPOKCH/IBI, KUCTIOTHI U COJU yist anieMenTa Ne 30

AS(OH)3+H3PO4=.....Hanuimure ypaBHEHHS pEaKIUil IMOJYyYCHHS BCEX BO3MOMKHBIX
coJieil B MOJIEKYJISIpHOM 1 MOHHOU opme. HazoBure conu.

KonnoxkBuym Ne2
Bapuant NeQ

Knaccudukanus comneit B ruapoiunse
Kak mensirorcst okucnutensabie cpoiicta B psiy HCIO-HCIO2-HCIO3-HCIO4
Kakoe koinnuecTBO BelecTBa KUCIOPOAa HEOOXOAUMO JIJIsl CropaHus 54 T adroMUHUSA?
Kakas macca okcuia aroMuHUsL 00pa3yeTcst IpH B3auMOIeHCTBUH aimoMuHus ¢ 0,5 MOJTb
kucnopona? Paccumrait pH pactBopa ruapokapOoHaTa Kaius, €CiIM KOHIICHTpAIUs
nonos OH™ 0,0003 mob/n
Hanummre ypaBHeHUs peakiuil ¥ SJIeKTPOHHO-UOHHBIC ypaBHEHHUS MOJIypeakuui Asis
CJIEIYIOIINX IPOLIECCOB:
1) NH20H + KMnO4 + H2S04 —
2) H3PO3 + KMnO4 —
3) Na3AsO4 + KI + H2SO4 —

KosnokBuym 3
Bapuant 0

OcHoBHbI€ TT0JI0KEHUsI Teopun byTneposa.

Cmuptel.  Onpenenenue. IlpenenbHble OJHOATOMHBIE CHUPTHL. ['OMoOJIOrMUYECKU  psf,
HOMEHKJIaTypa, N30MEpHsl, METO/IbI TIOTY4EHUSI.

IIpaBriio MOpKOBHUKOBA.

Haszoure coequnenue no MFOITAK:

OH|

HOOC - CH; —C—-CH,—- COOH

|
COOH

5. Hanmmmre rpaduyeckyro popMyiTy SHTapHOM KUCIIOTHI.

KosstokBuym Ned
Bapuant Ne0
Knaccudukanmst MeTo10B aHaM3a.
Buibl KauecTBEHHOTO aHAIU3A.
Kt | rpynmnel. Pearent. XapakTepHble peakiuu.
An | rpynmnel. Pearent. XapakTepHble peakii.
JlabopaTropHoe 000pyI0BaHNE U TEXHHUKA MPOBEICHUS KaueCTBEHHOTO aHaIH3a.

asrONE



Kpurepun oieHk# K0JI0KBHYMA

85-100% npaBUIBHBIX OTBETOB — 5 0aIJIOB;
75-84% mpaBUIBHBIX OTBETOB — 4 Oana;
55-74% npaBUIBHBIX OTBETOB — 3 Oana;
Menee 55% npaBHIIBHBIX OTBETOB — 2 Hasuia.

3.3. OneHka BbINOJHEHHBIX MPAKTHYECKHUX M JIA00PATOPHBIX padoT, KOHTPOJIb
CAMOCTOSITe/ILHOI PadoThI

OrneHka BBINOJIHEHHBIX TPAKTHYECKUX M Ja0OpaTOpHBIX pabOT BKIIOYAET OLEHKY
Ka4yecTBa pPELICHMs 3a/ad M BBIYUCICHUH J1a00paTOpHBIX PabOT, B XOAE KOTOPBIX CTYAEHT
JIOJDKEH IIPOJAEMOHCTPUPOBATh 3HAHMS TEOPETUYECKUX OCHOB IIPEAIAracMblX pa3JesoB,
HPOSIBUTH [IPAKTUYECKHE HABBIKH BBINOJIHEHUS Ja0OpaTOPHBIX PabOT U peleHus 3a1au.

Kpurepun onenuBanus:

— GOTIMYHO» — CTYIEHT 3HaeT IOCJIEAO0BaTENIbHOCTh BBIIOJHEHMS  3aJaHMs,
BBITTOJIHEHHBIE MPAKTHUECKUE 3aJlaHMsI U JIAOOpaTOpHBIE pabOTHI COAEPKAaT BCEM HEOOXOIUMBIE
YCIOBHOCTHU U TpeOOBaHUS;

— «XOpOIO» — CTYASHT 3HAaeT TpeOoBaHHS K OGOPMIICHHIO JIAOOPATOPHBIX paboOT H
PELICHUIO 3a/1a4, OJJHAKO UMEIOTCS HE3HAUUTENIbHbIE HETOUHOCTH NP UX 0(OPMIICHUH;

— «YIOBJIETBOPUTEIBHO» — CTYACHT HMMEET IOHATUSA O INPABWIAX PEIICHMsS 3a1ad U
BBINOJIHEHUS JTa0OPAaTOPHBIX PabOT; BBIOJHEHHBbIE PA0OThl UMEIOT HEKOTOPbIE HETOYHOCTH U
OIIMOKH MIPU BEIYUCIICHHSX.

— «HEYJOBJETBOPUTEIBHO» — IMPAKTHUYECKHE 3aJaHusi U J1abopaTopHble pPabOThl He
COOTBETCTBYIOT TPEOOBAHUSM BBIIOIHEHUSI, pACUETHl UMEIOT 3HAYUTENbHBIE OILINOKH.

Ouenka 3a cemecTp
CemecTpoBasi OLIEHKa OIpEAeNseTcsl Kak OKPYIJIEHHOE J0 LEJIOro 4ucia CpeaHee

apI/I(i)MCTI/I‘leCKOC OIICHOK TCKYIICTO KOHTPOJIA, IIOJIYUYCHHBIX B TCUCHUC CEMECTPA.



4. KoHTPOJIbHO-0LICHOYHBIE MATePHAJIbI /ISl IPOMEKYTOYHOM aTTecCTANMU

Y4eOHBIM IJIAaHOM 10 AUCHHUILTHHE «XUMUS» IPEIyCMOTPEHA IPOMEXKYTOUHAs
aTTrecTanus B GopMe SK3aMeHa.

4.1. 3aganus
[Tpumep 3amanus (Ounera) kK SK3aMeHy.

MMHUCTEPCTBO CEJILCKOI'O XO35IMCTBA POCCUNCKOM ®EJIEPAIINN
JIEITAPTAMEHT HAYYHO-TEXHOJIOTMYECKOM ITOJIUTHUKU U OBPABOBAHN I
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE
YUPEXJIEHUWE BBICHIEI'O ObPA3OBAHUA
«JOHCKOM I'OCYJIAPCTBEHHBII AT'PAPHBIN YHUBEPCUTET»
(®I'BOY BO Houckoit 'AY)

JloHCKO# arpapHbIid KOJUIEIK

Kadenpa "EcrecTBeHHOHAYYHBIX TUCIUTUIMH" YTBepkKJI€HO Ha 3ace/laHur
Huctumummaa: OVYIL.COO.01.07 «Xumus» Kadeapsl, IPOTOKOI
Noe or" " 20 T

Hanpanenue noaroToBKu:

HNuctpykuus:
1. BHUMarenbHO IPOYTUTE 3aJaHUE.
2. MakcumanbHO€ BpeMsl BBITTOJHEHUS 3a1aHust: 60 MuH.
3. Bbl MOeTe MOIB30BaThCs KATBKYISTOPOM.

Buster Ne 0

1. CHI/IpTBI. OnpeﬂeneHI/Ie. Hpe,[[eJ'ILHLIe OAHOATOMHBIC CIIUPTHI. I'omonorunyeckuit pAA,
HOMCHKIJIaTypa, U30MEPH, METOAbI IMOJTYYCHUA.

2. 3aKOH COXpaHEHHUs MacChl BELIECTB.
3. Hamummmute rpadudeckyro GopMyIry SSHTApHON KHCIIOTHI.
4. 3anauva. IIporeHTHas KOHLEHTpALUs pacTBopa coyisHOM KuciaoTel 10% ¢ MIOTHOCTHIO
1,15 r/mi. Onpenenure MOJISIPHYIO KOHIICHTPAIIMIO PacTBOpa.
[IpenonaBatenp 3aB. xadenpoit

(moamuck) (®HO) (moamuck)
(®UO)
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34.
35.
. CTpoeHne dJ1eKTpOHHOW 000J04kM atoma yriepona. ['mbpummzanms. Tunbr

37.

41.

4.2 BapuaHThI 3a1aHUI
Bonpocskl K 3K3aMeHy M0 JUCHUILIHHE « XUMHUD)

HcTopus pa3BUTHS XUMUHU.

Meto nonypeaxkuuii.

TennoBoit 3pPEeKT XUMUISCKUX PEAKIIUA.
DKBUBAJICHT COJIM, OCHOBAHUS, KHCIIOTHI.
CTpoeHne KOMIUIEKCHBIX COCAMHEHHUIA.

Mertoa 311eKTpOHHO-MOHHOTO OaliaHca.
[Topsimok 3amosHEeHUs JIEKTPOHHBIX OpOHUTaneil.
Bonpopoansiil nokasareib pacTBOPOB
OCO0EHHOCTH CTPOCHHUS aTOMOB (-3JIEMEHTOB.

. Meronab! onpenenenus pH cpensl.

. BUapl XuMHU4eckon CBS3U.

. Teopust OBP.

. Kitaccbl HeopraHm4eckux COeIMHEHUM.

. Bugel runponusa.

. Bnusnue cpenpl Ha npotekanue OBP.

. Buapl koHUEHTpALIMiA.

. YC0BUS IPOTEKaHUSI XMMUYECKUX PEaKIUil.

. IIpaBuno XyHna, npasuiio KileukoBckoro.

. Bomopoanas u metainnyeckas CBs3b.

. Teopus 21EKTPOIIUTHYECKON JUCCOLMALUY.

. Auccounanus, KOHCTaHTa IUCCOLUALINH.

. I'maponns, KOHCTaHTa THAPOIIU3A.

. Ilepnognueckas cucrema JI.11.Meneneena.

. Bugel conen.

. CriocoOsI mostydeHus cosei.

. KoBaneHnTHas u noHHas cBs3b

. Knnaccudukanuum xuMudeckux peaxuit

. I'mpponus, crynenu ruaponusa, pH conen.

. Bupl KoHLIEHTpaLMii.

. Opranunueckast XuMusi Kak Hayka. VICTOpust pa3BUTHSI CBSI3U C IPYTUMHU HAyKaMHU.
. OcoOeHHOCTH COeTMHEHMI YTIIepoa, MX MHOT0OOpasre 1 poiib B KUBOI IPUPO/IE.
. OcHOBHBIE TIOJIOkKEHUS TeopuH byTieposa.

. Fomonornueckuit  psi,  YrIeBOAOPOAHBIA  paaukan,  (YHKIMOHAIBHBIE  TPYIIIHL

Knaccudukanus opraHn4ecKiux coeTMHEHUI.
SBnenue usomepun. IIpocTpancTBeHHAs U CTPYKTYpHAs H30MEPHSL.
[IpaBuiia coBpeMeHHOM MexTyHapoHo HoMeHkIaTypsl MFOITAK.

XUMHUYECKUX CBSI3EH, UX CBOMCTBA.

Anxanbl. ['oMonmormueckuid psi, CTPOEHUE, M3OMEPHs, METOAbl MOJIyYEHHUS.
duznyeckre U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE. DIIEKTPOHHOE CTPOCHHUE.

Anxensl. ['omonoruueckuii psa.  M3omepus: CTpyKTypHas W IPOCTPAHCTBEHHASI.
CriocoOsI TToSTydeHus1, CBOMCTBA. DJIEKTPOHHOE CTPOCHHE JBOMHOM CBSI3U.

Anxanuensl. [lpencraBurenn. Tunbl cBszeil. [lonmyueHue, XuMHUUECKHE CBOMCTBA.
Kaydyku. D1neKTpOHHOE CTPOCHHE CONPSIKEHHBIX CBSI3EH.

. Ankunbl.  ['oMmonornueckuit pAd, CTpPOCHUE, U3OMCpHA, MCTOAbI IIOJYYCHUS,

¢usnueckue M XHMMHUYECKHE CBOICTBA, MPUMEHEHHE. OIJIEKTPOHHOE CTPOEHHE
TPOMHOM CBSI3U.

Cmuptel.  Omnpenenenue. [lpenenbHble  OmHOATOMHBIE — CIUPTHL [ OMOJOTHYECKHIA
psn, HOMEHKJIATypa, HW30MEpHUs, METOAbl IIONY4YECHMs, XUMHUYECKHE CBONCTBA,



42.

43.

46.

47.

49,

MIPUMEHEHHE.

Couptel.  JIByxatomuble. [IpencraBurenn. HomeHknarypa, METOIbI  MOJYYEHHS,
XUMUYECKUE CBOWCTBA, IPUMEHEHHE.

Cmuptel.  Tpéxatomuble. HomeHknarypa, MeToabl IONYYEHHUS, XHUMHYECKHE
CBOWCTBA, IIPUMEHEHHUE.

. Ampaerunel.  Omnpenenenue. ['OMONOrMYecKWii  psfl  OPEICIbHBIX — AlIbICTUIOB,

HOMEHKJIATYypa, U30MEPHUsL, METO/IbI ITOJTYUEHHUSI.

Anpaeruael.  Omnpenenenue. ['OMOJOTMYECKHT psAll  TPENCIbHBIX — aJIbJICTUJIOB.
XUMUYECKHE CBOWCTBA /PEaKIX PUCOSANHEHUS, OKHCIICHHS/ .

Anpaeruael.  Onpenenenue. ['OMOJOTMYECKWT psAll  TPEACTbHBIX — aJIbJICTUJIOB.
XUMUYECKUE CBOWCTBA /pEeaKlMU 3aMEIICHHUS, TOJMMEPH3AlUU, aAJIbJO0IBHO-
KPOTOHOBOM KOH/ICHCAITHH/ .

Keronsl. Onpenenenue. I'oMonoruyeckuii psj K€TOHOB, HOMEHKIIATypa, U30MEPHs, METOIbI
MOJTyYCHHUSI.

Kap6oHnoBeie kucnotel. OTHOOCHOBHEIC TIpenenbHbIe. Onpeneneaue. [ oMomornueckuii psi,
HOMEHKJIATypa, U30MEPUsI, METOIbI TTOTyUCHHS.

Kap6onossie kucinotel. OMHOOCHOBHEIE MpeAenbHble. Onpenenenue. ['oMonorndeckuii psim,
HOMEHKJIaTypa, n3oMepus. XuMuieckue cBoiictpa. [Ipumenenue.

Kpurepun onenuBanus

OK3aMEHAIlMOHHBbIM OWJIET COJEpKUT JIBa TEOpeTHUecKUx Bompoca. OleHuBaHMe
IPOM3BOUTCS 10 KaXKAOMY Bompocy Ouiera. OTBEThl Ha TEOPETUUECKHE BOIPOCHI OLICHUBAIOTCS
CJIEAYIOIIUM 00pa3oM:

HpaBHJ’IBHHﬁ, MOJIHBIN OTBCT, COACPIKUT HeO6XOI[I/IMbIe OTBCTBI U ITOJIHOC PCHICHUC

3amad— 5 0asoB;

[IpaBuIIbHBIN, HE TTOJHBIA OTBET, COJCPIKUT HEOOXOMMBIC pacyeThl B 3a7a4ax — 4 Oajia;
He TounkIi, HE TONHEINA OTBET — 3 Oaa;

HeBepHbIili 0TBET/OTCYTCTBHE OTBETa — 2 Oalia.

HToroBasi oreHKa MO DK3aMEHY OIpeneiseTcsl Kak OKpPYTJIEHHOE 10 IeJO0ro 4Hcia

cpenHee apuMeTHUecKoe OallJIOB CEMECTPOBOW OLEHKH (TEKYIIEro KOHTpOoJis) u OajioB Mo
Ka)XJIOMY BOIIPOCY OmiieTa.

BOoo~NoORWDNE

0.
. Ilepnonnueckas cucrema J[.M1.Menneneena.
12.
13.
14.

BapuanTsl 3a1aHuii
Bomnpocsl K 3K3aMeHy M0 JUCHUILIHHE « XUMUD)

TennoBoii 3QPeKT XUMUIECKUX PEAKITUH.
Teopus OBP.

[Topsinok 3anoHEHUs JIEKTPOHHBIX OpOHUTaneil.
Bonopoanslii mokasarenb pacTBOPOB.

Bunsl xumMuueckoil cBA3U.

Knaccsl HEOpraHU4YeCKUX COEAMHEHNH.
KoHueHnTtpanus pactsopa - MaccoBast JOJIA.
VYcnoBus NpoTeKaHNs XUMUUECKUX PEAKIINM.
Teopus 2NEKTPOIIUTHYECKON JUCCOLMALIH.
I'upponus.

Knaccugukarus coneit.
OcHoBHbBIE TTOJT0KEHUsI Teopun byTiepona.
["oMosoruueckuii psij1, yrieBoIopoIHbIN pagukai, GyHKIIMOHAIBHbIE TPYIIIbL.



15. SIBnenue u3oMepuu.

16. TIpaBuna coBpeMeHHOM MexmyHapoaHOM HoMeHKIaTypsl MIOTTAK.

1/. Anxanbl. 'omonoruyeckuii psi, CTpoeHUE, H30MEPHSL.

18. Ankensl. "'omonornyeckwuii psizn. Mzomepus:.

19. Ankunbl. ['oMonorudeckuii psiji, CTpPOCHUE, U30MEPHSL.

20. Cruptel.  Ompenenenuie.  [IpenenbHble  OJHOATOMHBIE  COHMPTHL. [ OMonornyeckuit
psii, HOMEHKJIATypa, H30MEpHsl.

OTBeTHI K 324€eTy N0 JUCHUIINHE «XHUMUD)

1. TennoBsiM 3(1)(1)€KTOM XHUMHYCCKOU PCaKu HA3bIBACTCA KOJIMYCCTBO TCIIJIOTHI,
BBIACINBIICCCA (I/IJ'II/I HOFJIOTI/IBHIGCCH) B XOIC pCakKnuu H OTHOCUMOC K 1 mMomb

npopearupoBasiiero (Wi oOpa3oBaBiierocs) BemiecTBa. TeruioBoi 3ddekT obOo3HauaeTcs
OykBoii Q wu, Kak mpaBwio, u3Mepsiercs B KJDK/MOmb winm B Kkai/Moiib. Eciau peakius
npoucxomuT ¢ BhiAeneHueM Teruia (Q > (), oHa Ha3bIBaCTCS IK30TCPMHUECKOW, a €ClIu C
norommenreM teria (Q < 0) — SHA0TEPMUIECKOIA.

2. OKucnenue — mpoliecc OTAa4M JIEKTPOHOB. BemiecTBa (aTom, MoJeKysa, UOH), KOTO-
pBI€ OTHAIOT D3JIEKTPOHBI, HA3BIBAIOTCS BOCCTAHOBHUTEISIMU. B mpormecce peakmus BOCCTa-
HOBUTEJIb OKHCIISIETCS, a 3HAUYEHHE CTENEHU OKHMCIIEHUS ITOBBIIIAETCS.

TUMUYHBIME BOCCTAHOBUTEIISIMU SIBJISTFOTCSI:

a) MeTayuisl, Bogopo, yriaepoxa, CO, HaS, SO,, H,SO3 1 conu cepHUCTOM KUCITOTHI;

0) 6eckuciopoansie kucinotel: HI, HBr, HC1, H,S;

B) coenuHeHus azota: HNO,, NH3, NoHs, NO;

') COJIM, B KOTOPBIX CTCIICHb OKHCICHHS Y KaTHOHOB MOXeT Bo3pactaTh: SNCl,, FeSOy,
Cra(SOu4)s;

1) OPTaHUYECKUE COCTUHEHUS: CITUPTHI, AJIbJICTH]IBI, MypPaBbHHAS U IABEJIEBAsT KUCIOTHI,
TJII0KO03a.

Boccmanosnenue — Tporiecc TPUCOCIUHEHUS JJIEKTPOHOB. BemiecTtBa, KOTOpHIC
MPUCOSANHSIOT DJIEKTPOHBI, HAa3bIBAIOTCH oOKuciautensMu. B mpomecce OBP  oxucnurens
BOCCTAHABJIMBACTCS, 3HAUYECHHE CTEIEHU OKHCJICHUS ITOHIKAETCS. THUIMMYHBIMH OKHCIUTEISIMHU
SIBJISTFOTCS:

a) rasiorensl, Oy, O3, KMnOy, commn xpomoBbix kuciiotr KoCraO7 m; KoCrOy;

0) kucinotel: HNO3, H2SO4 xorn, HMNO4, HoCrOy;

B) okcubl MmetauioB: CuO, Ag,0, PbO;, CrOs, MnOy;

r) xsopun xenesa (1II) FeCls, runoxsiopuTsl, X10paThl U MepXI0PATHI.

3. IIpuHIMI MMHUMYMA 3HEPruM: U3 MHOKECTBA BO3MOXHBIX COCTOSHUHM 3JIEKTpOHA
peanusyercss TO, B KOTOPOM JHEpPrusi aToMa MUHUMAaJIbHAa. JTOT NMPUHIUI KOHKPETU3UPYETCs
npaswiaMu KiedkoBckoro.

1). U3 mHO)ecTBa CBOOOIHBIX OpOUTaNiel JIEKTPOH 3aliMeT Ty, Iie MEHbIIEe 3HAUYECHHE
cymmsI (n+L).

2). 3 MHOXecTBa CBOOOJHBIX OpOWTaneil ¢ OJMHAKOBBIMH 3HAYEHUSIMH CyMM (n+L)
AJIEKTPOH 3aiIMET Ty, I'/Ie MEHBIIE N.

Hpunuun Iayau: B aToMe HE MOTYT OJIHOBPEMEHHO HaXOJAUTHCS AJIEKTPOHBI, COCTOSIHHUE
KOTOpBIX ONMCHIBAETCS OJMHAKOBBIMHM 3HAYEHMSIMM BCEX KBAHTOBBIX uuncen. ClencTBUE: Ha
OJIHOI OpOuTaJIM MOTYT HaXOAUTHCA MAaKCUMyM JBa OJEKTPOHA, Y KOTOPBIX 3HAYEHUS
Ms00513aTENLHO Pa3INYHBI.



IIpaBuiao I'ynaa: npu 3anoaHEHUH MOAYPOBHS MOJIYJIb CYMMbl CIIMHOBBIX KBaHTOBBIX
YKcesa IEKTPOHOB JOKEH OBbITh MAKCHMAalbHO BO3MOKHBIM. Ha mpakTuke 3TO BBINOJHSAETCA
IIOCJIEZIOBATENIHBIM Pa3MELICHUEM Ha KaXJ0W opOuTamu MOAYpOBHsS CHayaja IO OJHOMY
JJIEKTPOHY C MapajuIeIbHBIMU CIIMHAMM, a 3aT€M 110 BTOPOMY € aHTUIApaJUIECIbHBIMU CIIMHAMM.

4. Bonmopoaublii mokasareinb — pH — 3T0 Mepa akTUBHOCTU (B ciiyyae pa30aBJIEHHBIX
pacTBOpPOB OTpa)kaeT KOHLEHTPAlLMI0) HOHOB BOJOpPOJAa B pacTBOpPE, KOJIMYECTBEHHO
BBIpaXKarollasi €ro KHUCIOTHOCTb, BBIYMCIIAETCS KaK OTpPUIATENbHBbIN (B3AThI ¢ 0OpaTHBIM
3HAKOM) JIECATHYHBIA JOTapu(M aKTHMBHOCTH BOJOPOJHBIX MOHOB, BBIPAKCHHOH B MOJSX Ha
JUTP.

pH =—1g[H"]

5. Xumuueckas CBSI3b — O3TO B3aMMOJICEHCTBHE 4YacTUll (aTOMOB, HOHOB),
OCYILECTBIIIEMOE IIyTEM 0OMEHa 3JIeKTpOHaMu. Pa3inyaroT HECKOIBKO BUIOB CBSI3H.

1)KoBasienTHast cBsi3b 0Opa3yeTcs B pe3yibraTe OO0OOIIECTBICHHUS 3JIEKTPOHOB (C
o0Opa3oBaHMEM OOLIMX 3JIEKTPOHHBIX Iap), KOTOPOE IPOUCXOAUT B XOJAE IEPEeKpPbIBAHUSA
AJIEKTPOHHBIX 007aK0oB. B 00pa3soBaHMM KOBaJIEHTHOH CBSI3U y4aCTBYIOT 3JIEKTPOHHBIE oOiaka
JIBYX aTOMOB.

a) KoBaneHTHas HemoysspHast CBSA3b 00pa3yeTcs MEXIy aroMaMH HeMeTala OJHOTO U
TOTO JIee XMMUYECKOT0 31eMeHTa. Takyro CBsA3b UMEIOT MPOCThIE BelecTBa, Hanpumep O2; N2;

0) KoBanenTtHas ossipHasi CBSI3b 00pa3yeTcsi MeXKAy aTOMaMHU Pa3IUYHBIX HEMETAILIOB.

2)MoHHOI Ha3bIBaeTCAd CBSI3b MEXIY MOHAMH, T. €. 3apsHDKEHHBIMH 4YacTUIAMH,
00pa30BaBIIMMUCS M3 aTOMa HJIM TPYIIBI aTOMOB B Pe3yjbTaTe MPHCOSAWHEHHS WIH OTAaYd
351eKTpoHOB MOHHAs CBA3b XapakTepHa [yl COJIeH U 1enouen.

Jlnisi KOBaJICHTHOW HETIOJIIPHOM, MOJISIPHONW M MOHHOM CBS3M OOIIMM SIBIISICTCS y4acThe B
00pa30BaHUM CBSI3U BHEIIHUX 3JIEKTPOHOB, KOTOPHIE €lIe HAa3bIBAIOT BAJIEHTHBIMU. Pa3nuune xe
COCTOUT B TOM, HACKOJBKO 3JIEKTPOHBI, YYacTBYIOLIME B OOpa30BaHUM CBS3U, CTAHOBATCS
oOmmMu. Eciam 5TH 37eKTpOHBI B OJMHAKOBOM Mepe MpHHAIJIe)KAaT 000MM aToMaM, TO CBS3b
KOBQJIEGHT-HAasi HETOJIAPHAs; €CIIM 3TU 3JICKTPOHbI CMEIIEHbl K OJHOMY aroMmy OoJjblle, YeM
JIpyroMy, TO CBSI3b KOBAJICHT-Has MOJSIpHAs. B ciydae, eciu 3IEKTPOHBI, y4acTBYIOIIHME B
00pa30BaHUM CBA3H, IPUHAJIEKAT OJTHOMY aTOMY, TO CBSI3b MOHHAS.

Merammndeckass CBS3b — CBSI3b MEXKIy HOH-aTOMaMH B KPUCTAJUIMYECKOH perIeTke
METaJUIOB M CIUIaBaxX, OCYILECTBIIsIeMas 3a CUeT NMPUTSHKEHUsT CBOOOAHO mepeMentarommuxcs (1o
KpucTaity) anexktpoHoB (Mg, Fe).

6. B xumuu Bce MHOFOO6pa3I/IC HCOPTaHUYCCKUX BCHICCTB: MPHUHATO pa3aciisiTb HAa JIBC
Tpynmbsl — TPOCThIE U clOXHbIe. [IpocThie BemiecTBa MOAPA3AETSIOTCS HAa METAUIbl U
HeMeTa/Ibl. A CIOXKHEIE — Ha MMPONU3BOAHLIC OT IIPOCTHIX, O6paSOBaHHI)I€ nyTéM HX
B3aMMOJICHCTBHS C KHUCIOPOJIOM, BOJIOM U Mexay co00il. DTy Kinaccuukaiio HeOpraHMUECKUX
BEIIIECTB B BUJIE CXEMbI H300paXKaIOT CIEAYIOIINM 00pa3oM:

£— I'l[‘l!pl'ﬂllll'ﬂ‘ﬂ{llﬂ' BCHICCT j

[TpocTeie BemecTna CaoaHbIe HeIEecTR
MeTaniw Hemeraaim Orcnan OcHoBaEuH Kucaori Coan
 warpuii , (cepa,xaop, | | Ca0,S0,, || NaOH, KOH, | [1ICI, 11,80, ,| | KCI, NalICO,,
e et ) KHCAOpPO ) co ° Fe( OH )1 HMn(Oy MeOHCH




7. MaccoBasi 10151 — OTHOLIEHHUE MacChl paCTBOPEHHOIO BELIECTBAa K Macce pacTBOpa.
MaccoBast 10J11 U3MEPSIETCS B IOJISIX €UHUIIBI WJIA B TMPOIIEHTAX:

]
W= —"
I
q
w(%) =— - 100%
1
rue:
. @ — MaccoBas JI0JIsl PaCTBOPEHHOTO BEIIECTBA B JIOJISAX
. (%) — MaccoBas J10Ji1 paCTBOPEHHOTO BEIIECTBA B IIPOLIEHTAX
. M; — Macca pacTBOPEHHOTO BEIIECTBA, T
. m— obmas mMacca pacTBopa (Macca pacTBOPEHHOTO BEIIECTBA IUIIOC Macca

pacTBOpUTEIs) T.

8. K YCJIIOBUAM BO3HUKHOBCHHSA U ITPOTCKAHUS XUMHYECKOM PCaKMu OTHOCHUTCA:

e T[pPUBEACHHE pEarupymoIluX  BEIIeCTB B  COMNPUKOCHOBEHHE  (KOHTAaKT
pearupyroumx BemecTB);
® HarpeBaHHE JI0 ONPEACIEHHON TeMIIepaTyphI;
®  OCBEIICHHUE.
Jlis Toro droObl BemlecTBa BCTYMWJIM B XHMHYECKYIO PEAKIUIO, OHHU JIOJIKHBI

COIIpHUKacaTrbCsa Apyr C  AOPYyrom. I[J'IH Jydmiero KOHTaKTa BC€HISCCTBa  U3MCJIIbYaAlOT,
MNEPpEeMCIIMBAIOT, PACTBOPATIOT UJIN IICPEBOIAT B ra3006pa3Hoe COCTOsSHHE.

9. DuekTpoJIMTaMM Ha3bIBAIOTCS Geujecmed,  pacmeopvl  KOMOpulX — 001adarom
INEKMpUYecKol nposooumocmuio. K dIEKTpONIUTAM OTHOCATCS PAcTBOPHI KHCIOT, COJNEH H
nienouedd. Comu W MIENOYM TPOBOAST AIIEKTPUYECKHH TOK HE TOJBKO B PacTBOpax, HO U B
pacruiaBax. B 1887 r. mBenckuit yuensli CBaHTe AppEHHYC BBLIBHUHYJI TEOPHIO
ANEKTPOIUTUYECKOHN TUCCOIMALINY.

DJIEKTPOJMTHYECKOI THCCOIMANHel HA3BIBACTCS Npoyecc pacnada 31eKmpoiuma Ha
UOHbL NOO  Oelicmeuem MOAeKyl pacmeopumensi. Teopusi AppeHHyca 3aKiIHOyanach B
CIICAYIOMIEM:

1. Tlpu pactBOpeHMH B BOJ€ (MU pACIUIaBICHHUH) SJICKTPOIMTHI paclajaroTcs Ha
MOJIOKUTENBHO (Kamuonsl) U OTPULIATENIBHO (aHUOHbBL) 3apsDKEHHBIE MOHBI (T.€. TOJABEPraroTCs
AIEKTPOIUTUYECKON TUCCOIIUAIIUN ).

2. Tloxg neiicTBMEM OHIIEKTPHUYECKOTO TOKA KAaTHOHBI JIBUTAIOTCA K OTPUIATEIHHO
3apsHKEHHOMY DJIEKTpoay (kamody), a aHMOHBI — K TOJIOKHUTENBHO 3apsDKEHHOMY SJIEKTPOIY
(anooy).

3. DnexTponuTHyeckas IUCCOLMAIUS — TMpolecc oOpaTuMbld (oOpaTHas peaxius
Ha3bIBACTCS MOIApU3aAyUell).

CaCl, = Ca** +2CI°

HNO; = H* + NO*

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

10. T'uoponuzom coneti nazvieaiom peaxkyuu oOMeHa medxHcoy 8000U U PACMBOPEHHbIMU 8
Heli conamu. TUIpOMM3 — 4YacTHBIA clydyall CONbBOJM3a — pEakuMH OOMEHa Mexay
pPacTBOPHUTENIEM M PACTBOPEHHBIM BELICCTBOM, Pa3HOBHIHOCTh pEeaKIWii MOHHOrO oOMeHa. B
pe3ynbTaTe MPOTEeKaHUs THAPOIIH3A;



. IIPOUCXOAUT U3MeHeHue pH cpensr;

. 00pa3yroTCs MaJIOAUCCOLIMUPYIOLINE COSMHEHUS.

. Paznuuator 0OpaTUMbIi 1 HEOOPATUMBIN THAPOIIH3 comenI4:

. 1. I'maponu3 comu cna®oil KUCIOTBI M CWJIBHOTO OCHOBaHMS (TMIpPOJIU3 10
aHnoHy). PacTBOp MMeeT cabolIeIouHyto cpelly, peakliys IpoTeKaeT 00paTuMo.

. 2. I'maponu3 comu CUIBHOM KHUCIOTBI M €1a00ro OCHOBaHMS (TMIPOJIU3 IO
KaTHOHY). PacTBOp nmeeT cnaboKuCIyto cpemy, peakius NpoTeKaeT 00paTuMo.

. 3. 'upponus conu cna®oi KUCIOTHI M c1aboro ocHoBaHMs. PaBHOBecHe cMeEIeHO

B CTOPOHY IPOAYKTOB, THUJPOJIN3 MPOTEKAECT MPAKTHYECKH MOJHOCTBIO, TaK KaKk 00a MpOIyKTa
00pa3yIoT OCa/loK WM ra3:

. 4. Conb CUIIbHOM KUCIIOTHI M CUJIBHOTO OCHOBAHMSI HE IIOJIBEPIaeTCsl TUIPOJIU3Y, U
pacTBOp HEUTpAJICH.

11. Hepnonmmecxaﬂ CuCTEeeMa XUMHUHYECCKHUX 3JEMECHTOB (Taﬁ.)mua
Mem]e.neeeBa) —KJIaCCI/Id)I/IKaI_[I/IH XUMHUYCCKUX JJICMCHTOB, YCTaHaBJIMBAIOIIasd 3aBUCHUMOCTDH

Pa3InYHbIX CBOMCTB 3JIEMEHTOB OT 3apdaa uX aTOMHOT'O Aapa. Cucrema sBIseTCS Fpa(l)I/I‘IeCKI/IM

BBIPAXKCHUCM IEPHUOANYICCKOTO 3aKOHa, OTKPBITOI'O PYCCKUM

yuénbiM . 1. MenzeneeBbiM B 1869 rojily 1 yCTaHOBUBILIETO 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB

OT UX aTOMHOI'O BECa (B COBPCMCHHBIX TCPMHUHAX, OT aTOMHOM MaccChl

PacnionoxkeHne XMMHUYECKHX 3J€MEHTOB B Tabnuue MeHaeneeBa IMO3BOJISAET
COIIOCTABJIATH HE TOJIBKO UX ATOMHBIE MacCChl, HO U XMMHYECKUE CBOICTBA.
BoT kak OHM U3MEHSIOTCS B IpeJieiax rpyIbl (CBEPXY BHU3):

o MeTtanueckue CBOMCTBA YCUIIMBAIOTCS, HEMETAINIMYECKUE 0CI1a0eBaloT.

e VYBEJIMYMBAECTCS ATOMHBIN PaJinyC.

e YCUIMBAIOTCS OCHOBHBIE CBOKMCTBA T'MJIPOKCUAOB U KUCJIOTHBIE CBOKMCTBA BOJAOPOIHBIX
COEIMHEHUI HEMETAILIOB.

B npenenax nepronoB (cieBa HampaBo) CBOWCTBA 3JEMEHTOB MEHSIOTCS CIIEAYIOIIUM
o0OpazoM:

. MerTannuueckue CBOMCTBa 0CIa0eBal0T, HEMETATTMUYECKHE YCUITUBAIOTCA.
o YMeHb1I1aeTcsi aTOMHBIN paguyc.
Bo3spacraer 31eKkTpooTpuaTeNbHOCTh

12. CoasiMu HaA3BIBAIOTCS CIIOXKHBIC BEIeCTBA POpPMYIia MOJIEKYIIBI KOTOPBIX, COCTOHT U3
aTOMOB METaJUIOB M KHUCJIOTHBIX OCTaTKOB (MHOTAAa MOTYT COAepkaTh Bojopon). Hampuwmep,
NaCl — xmopun natpust, CaSOy4 — cyabdar Kaablys U T. 1.

[IpakTudecku Bce COJM SIBJASIOTCS HOHHBIMH COEIMHEHUSIMHU, TO3TOMY B COJISX
MEXTy COOOH CBSI3aHBI MOHBI KUCIIOTHBIX OCTATKOB M HOHBI METaJIJIA:

Na'Cl™ — xnopuz Hatpus

Ca2+SO42* — cynbdar KaJIbIHS U T.]I.

Coap siBJsIeTCH MPOAYKTOM 4YACTHYHOr0 WJIM MOJHOTO 3aMelIeHUs] MeTaJLIoM
aTOMOB BOJIOPOJa KHCJIOTHI. OTCHO/1a Pa3InyaloT CJIeyIoNre THIBI COJIei:

1. CpeaHue cojiM — Bce aTOMbl BOJOpOJIa B KUCIOTE 3aMenieHnl MeTamuioMm: Nap,COs,
KNO;

2. Kuciable coJM— HE BCE aTOMbl BOJOpPO/AAa B KHCIOTE€ 3aMEIICHBl METAJJIOM.
PazymeeTcs, KuCible COJIM MOTYT 0Opa30BBIBATH TOJIBKO JIBYX- HJIM MHOTOOCHOBHBIC KHCIIOTHI.
OOHOOCHOBHBIE KUCIIOTHI KUCTBIX conei naBath He MoryT: NaHCOj3, NaH;PO4 1 1. 1.


https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%B8%D0%BC%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B8%D0%B7#cite_note-3
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%B8%D0%B7#cite_note-3
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2,_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/1869_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D0%B0

3. OcHOBHBIE COJIM MOXXHO pacCMaTPUBATh KaK MPOIYKTHI HETIOJTHOTO, UM YaCTUYHOTO,
3aMEIICHHs] THUIPOKCUIBHBIX TPYNN OCHOBaHWM KuCIOTHBIMH octatkamu: Al(OH)SOy,
Zn(OH)Cl u T.x1.

[To ymcmy mpUCYTCTBYIOIIUX B CTPYKTYpE KATUOHOB U aHHMOHOB BBIJICISIIOT CJEAYIOIIHE
Tunbl cosiedi: [IpocTeie coM — CONU, COCTOSAIIME W3 OJHOTO BHJAa KaTHOHOB M OJHOTO BHA
aaroHoB (NaCl). /IBoliHble COIM — COJIM, COAepsKaIiue aBa pa3andubix KaTroHa (KAI(SO4)2 12
H,0).. CmemanHbple coIu — COJIM, B COCTaBE KOTOPBIX MPUCYTCTBYET JiBa Pa3JIMYHBIX aHUOHA
(Ca(OCI)Cl). Takxke pa3au4arOT THAPATHBIE COJM (KPUCTAJUIOTHAPATHI), B COCTaB KOTOPBIX
BXOJIAT MOJIEKYJIbI KPUCTALTU3AMOHHON BoAbl, Hampumep,Na,SO4-10 HyO, u koMITIeKCHBIC
conu, coJieprKariue KOMIUICKCHBIN KaTHOH WIn KOMIUIEKCHBIN aHHOH
(Ka[Fe(CN)e], Cu(NH;)4](OH)

13. OcHoBHBbIE TTOI0KEeHUS Teopuun cTpoeHus A.M. bytieposna:

ATOMBI B MOJIEKYJIaX COEIMHEHBI IPYT C APYrOM B ONPEICICHHON MOCIe0BaTeIbHOCTH
COTJIACHO MX BaJCHTHOCTSIM

XUMHUYECKOe CTPOECHUE MOXKHO YCTaHABIMBATh XUMUYECKUMU METOAaMHU

CBoiicTBa BEHIECTB 3aBUCIT OT UX XUMHYECKOTO CTPOCHUS

Ilo cBoiicTBaM NaHHOTO BELIECTBA MOXHO OINPEAEIUTh CTPOCHHUE €r0 MOJIEKYJbl, a I10
CTPOCHUIO MOJIEKYJIBI - IPEABUIETH CBOMCTBA

ATOMBI 1 TPYIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3AMMHOE BIIUSIHUE JIPYT Ha Apyra

14. OpraHuuecKkue COEAMHEHUS KJIACCU(UIMPYIOT, YYUTHIBAsS JBa OCHOBHBIX
CTPYKTYPHBIX IIPU3HAKA!

- CTpOEHHE YIJIEpOJHOM 1enu (YriiepoJHOro CKEJleTa, KPaTHOCTh CBS3EW, HAJIU4UE WUIIU
OTCYTCTBHUE 3aMKHYTOH II€TIN);

- HAIWYHE U CTpOeHHE (DYHKIIMOHAIBHBIX TPYIIIL.

Yriaepoanbiii  ckener (yriiepoaHasi Lenb)- IIOCJIEAOBAaTENbHOCTH  XUMHUYECKU
CBSI3aHHBIX MEX]Iy CO0O0I aTOMOB yTiiepoia.

@DyHKIMOHAJBHAS TPYyNNA - aTOM WM TpyIlIa aTroMoOB, KOTOpbIE 3aMeElIaloT B
YIJIEBOJOPOAHON MOJIEKYJI€ OJIMH WM HECKOJIbKO AaToOMOB Boj0poAa. PYyHKUMOHAJIbLHas
rpynmna onpeaenseT NPUHAUIEKHOCTh COEAVWHEHHS K ONPENCIIEHHOMY KIacCy M €ro
XUMHYECKHE CBOWCTBA.

I'omostorm — 3T0 CcOenMHEHUs, CXONHBIE N0 XMUMUYECKUM CBOMCTBAaM, COCTaB KOTOPBIX
OTJIMYAETCs APYT OT Apyra Ha OJIHY Uiu Heckoiyibko rpymn CHp.

I'omostornuecknii psix —3TO rOMOJIOTH, PACIOJIOKEHHBIE B MOPSAKE BO3PACTaHUSA UX
OTHOCHUTEIILHON MOJIEKYJIIPHOM MacCBhl,

15. U3omepvr — 31O BelecTBa, UMEIOLIME OJUHAKOBBIM COCTaB M MOJIEKYJISIPHYIO Maccy,
HO pasHble (HU3UUECKUe U XUMHUYECKHe CBoicTBa. Pasnmuuns B CBOWCTBaX HM30MEPOB
OOYyCIIOBJIEHBI PA3JIMYUSAMU B UX XMMHUYECKOM WM MPOCTPAHCTBEHHOM CTpOEHHH. B cBs3M c
3TUM pa3Inu4aroT BUJbI U30MEPHH:

1. CTpykTypHas usoMepus.

2. KondopmannoHHas H30Mepus.

3. 'eomerprueckas u3omepus.

4. Ontuyeckas U30Mepusl.

16. TlpaBuiia cocTaBjieHHSI HA3BAHUII MO CUCTEMATHYECKOH MeKIYHAPOIHOM
Homenkiaarype HIOITAK
B ocnoBe mnpaBun HomeHkimatypel HIOITAK nexar mnpuHUUIB 3aMecTUTEIbLHOM

HOMEHKJIATYPBbI.



1. OcHOBY Ha3BaHUS COCIUHEHUS COCTaBIsACT KOpPEHb CJIOBA, O0O3HAYAIOIINMA
IpeeNbHBIN YIIIEBOJOPO/ C TEM K€ YUCIOM aTOMOB, UTO U TJaBHAs LENb (Mem- , 3m- , npon- ,
oym- , nenm- , 2eKc- v T.11.).

2. K xopHI0 106aBIsIOT CyQPUKC, XapaKTePU3YIOIIUNA CTETIeHb HACBIIICHHOCTH:

-aH (IIpellebHbIN, HET KPaTHBIX CBsI3El);

-eH (Ipy¥ HAJIMYUU JBOMHOMN CBSI3N);

-MH (MIpY HAJTUYUH TPOUHOU CBSI3H).

Ecnu kpaTHBIX cBsizel HECKONBKO, TO B cy((duKce yka3blBaeTCs YMCIO TaKUX CBs3ei ( -
JAHeH, TPHeH U T.1.), a mocie cyhdukca 00s13aTenbHO yKas3bIBaeTCs IUdpaMu IOJIO0KEHUE
KPaTHOM CBSA3U, HAIIPUMED:

CH3 —CH2 —CH=CH2 6yTeH-1

CH3; -CH=CH-CH3; 0yren-2

CH; =CH-CH=CH; O0yranuen-1,3

3. Hanee B cyddukc BBIHOCUTCSI Ha3BaHUE caMoi crapiuei
XapaKTepPUCTHYECKOH IPYNNbI B MOJIEKYJIE C YKa3aHHEM €€ MOJ0KeHUs U POH.

4. Ilpoume 3amecTuTenu OOO3HAYAIOTCS C IMOMOIIBI0 MPHUCTABOK B a1(haBUTHOM
nopsiake. [lonoxxenue 3amectureneil ykaspiBaeTcsi HMUGPON Mepes MPUCTaBKOM, Hampumep: 3-
MeTHJ1, 2-xJjop. Ecnu B MoJekysne mmeercs HECKOIBKO OJMHAKOBBIX 3aMECTHTENICH, TO Tepen
Ha3BaHUEM OTOM TPYNIBl CIOBOM YKa3bIBaeTCd HUX KOJWYECTBO (HAmpUMep, JMMeTHI-
, TPUXJIOP- U T.1.).

5. Bce mudpsl B Ha3BaHMAX MOJEKYJ OTAEISAIOTCS OT CIIOB Ae()MCOM, a JApYyr OT
JIpyra 3ansiTbIMH.

6. IlpoBomsaT HymepalnuiO TJIABHOM yIJIEpOJHOM Iemu Tak, 4TOOBI CTapIias
XapaKTepUCTUUECKas rpyma uMesia HAMMEHbBIINH MOPSAKOBBIA HOMED.

17. AnkaHbl — yTJI€BOOPO/IBI, COCTaB KOTOPBIX BhIpaxkaeTcs oomeit popmynoit CnHans

Bce aromsr yriepona B MOJIEKyJIax ajJKaHOB HAXOMAATCS B COCTOSHUHM —THOPHIM3ALUHN U
CBSI3aHbI TOJIBKO OJJMHAPHBIMH CBSA3SIMU. AJIKaHBI HMEIOT TETPASAPUUECKOE CTPOCHHE.

JIns ankaHOB XapaKTepHA H30MEPHsI YTIIEPOTHOTO CKeJIeTa.

[To Mepe yBenmMUEeHHUs YKCIa aTOMOB yIIepOAa B MOJICKYJIE TEMIIEPaTyphl TUIABICHUS U
KUTICHUS aJIKAHOB MOHOTOHHO TMOBBIIIAIOTCS. AJIKaHBI JIErde BOJBI M HE PACTBOPSIIOTCS B HEHl.

AJKaHBI OTHOCSATCS K HACbIWEeHHbIM, VT TPEIeIbHBIM, YIIeBOJIOPOIaM, TaK KaK B HX
MOJIEKYJTaX Bce CBOOOIHBIC BAJICHTHOCTH aTOMOB YIJIEPO/a MOJHOCTHIO «HACBIIICHBD» aTOMaMH
BOJIOPO/IA.

I[TpocTeiiumii mpeacTaBUTEIh TOMOJIOIMYECKOTO Psiia ATKAHOB — METaH .

Hauunas ¢ 4eTBEpTOro wieHa psiia, y alKaHOB TOSBISIOTCS H30Mephl. JlJisi amkaHOB
XapakTepHa H30MEPHsl YIIIEPOIHOTO CKENeTa.

C pocroM 4mcia aTOMOB yIVIepoJa KOJIMYECTBO HW30MEPOB PE3KO BO3pACTaer:
IICHTaH HUMEET U30Mepa, TeKcaH —, TenTaH —, OKTaH —, HOHaH —, OJHKo3aH —

n3omMepoB. Kax/plil ankaH MMeeT eIMHCTBEHHBIH N30Mep ¢ Hepa3BETBIEHHBIM (HOPMAIbLHBIM)

YIJIEPOIHBIM CKEJIETOM.

18. AnkeHbl — HempeenbHbIe YIIIEBOA0PO/IbI, B MOJEKYIaX KOTOPBIX COAEPIKUTCS OJHA
JIBOIHAsI CBsI3b MEX]ly aromMamu yriepoza. O6mas gopmyna ankenoB CyHap.

ATOMBI yriaepoaa B MOJIEKYyJaX aJIKEHOB, COEJIMHEHHBIE ABOWHOM CBSA3bIO, HAXOIATCS B
COCTOSTHUM —THOpuAM3ali. ATOM YIJiepoJa B COCTOSSHUU —THOpUIM3ALMU 00pa3zyeT Tpu — U
OJIHY —CBSI3b, KOTOpas MEpPHEHIUKYISPHA IUIOCKOCTH —CBSI3€H; CBS3b IPEJCTABISET COOOMH
COUYeTaHHe — U —CBS3H



JUi anKeHOB XapaKTEpHbI CTPYKTYpHas MU30MEPHsI YIVIEPOJHOTO CKEJIETa M MOJIOKEHUs
JBOMHOM CBSI3M, NPOCTPAHCTBEHHAS yuc- U MPAaHc-U30MEPUsl U MEXKKIAcCOoBas H30MEpPUS —
QJIKEHBI U30MEPHBI LIMKJIOAJIKAHAM.

TemnepaTypsl IIaBICHNS U KUIICHUS AJIKEHOB YBEJIMYUBAIOTCA C POCTOM YHCIIa aTOMOB
yIJIepo/a B UX MOJIEKYJIax.

19 AnKuHBI — HETpeAeNbHBIC YIIIEBOAOPO/IbI, B MOJIEKYJIaX KOTOPBIX COACPIKUTCS OHA
TpOIHAas CBsA3b MEX Iy aToMamu yriepoaa. Obmas popmyna ankuaoB CnHapo.

ATOMBI yriiepoja B MOJIEKYJIaX aJKeHaX, COCTUHEHHBIC TPOMHON CBSA3BIO, HAXOMATCS B —
THOPUTHOM COCTOSTHUHM. ATOM yriiepojia B —THOPUIHOM COCTOSTHUHM 00pa3yeT JBe —CBSI3U U JIBE —
CBS3M, KOTOPBIE pACIONOKEHBI B JIBYX MEPHCHIUKYISIPHBIX IUIOCKOCTSIX; TpOHHAas
CBSI3b TIPEJICTABIISIET COOOM COUYETaHHE OJTHOW — U JIBYX —CBSI3CH.

JlJiss amKWHOB XapaKTepHBI CTPYKTYPHAST H30MEPUS YIICPOJHOTO CKEJeTa M TOJIOKEHUS
TPOMHOM CBSI3U, TAKXKE MEXKKIIACCOBAsk M30MEPHsI; MPOCTPAHCTBEHHBIX YUC- U MPAHC-U30MEPOB
AJIKUHBI HE 00pa3yIoT.

20. O6mas (opmyna TOMOJIOTHYECKOTO psiia NMPEACTbHBIX OJHOATOMHBIX CIIUPTOB —
CnH2n+1OH. B 3aBucumMocTu 0oT TOro, Npu KakoM yriepoJHOM aTOMe HaXOAUTCS THIPOKCHIIbHAS
rpymmna, pasnu4arot cruptel nepsuyHble (RCH2-OH), Bropuunbsie (R,CH-OH) u tpernunsie
(R3C-OH).

H30omepust 01HOATOMHBIX CHUPTOB CBs3aHA CO CTPOCHHUEM YIJIEPOJHOIO CKeJleTa
(nampumep, OyTaHOJ-2 ¥ 2-METHINPOIaHOo-2) U ¢ nonoxkenueM rpymnnsl OH (mponanon-1 u
HPOTAHOIN-2).

HomMmenkJiarypa.

Hazpanust criuptoB 00pa3yroT, 100aBisisi OKOHYaHHE -0J1 K Ha3BaHMIO YIJIEBOAOPOJA C
caMOH JJIMHHOM YIJIepoAHOM LIeMblo, BKIYAOLIEH ruApoKCcuibHyto rpymnny. Hymepauuto nenu
HA4YMHAIOT C TOrO Kpasi, OJIMkKe K KOTOPOMY pacIioyioKeHa THApOKCcUiIbHas rpynna. Kpome toro,
IIMPOKO PAcHpOCTpaHEHa 3aMECTUTENbHAas HOMEHKJATypa, [0 KOTOpOW Ha3BaHUE CIUpTa
IIPOU3BOJUTCS OT COOTBETCTBYIOLIETO YIJIEBOJOPOAHOIO pajuKaia ¢ J00aBlIE€HUEM, CIIOBA
"criupt", Harpumep: CoHsOH — >TunoBsiii cupr.

Crpoenne:

Mounekynsl cIUPTOB MMEKOT YIioBoe€ cTpoeHue. Yroia R-O-H B Monekysne meraHosa
paBen 108,5°. ATOM KHCIIOPO/Ia THAPOKCHIIBHOMN PYIITBI HAXOIHTCS B SP -THOPH/IN3AIHN.

IHony4yenne.

1. Camplii 001mumii crioco0 MoyiydeHus: CIUPTOB, UMEIOLUI TPOMBIIIIIEHHOE 3HaYeHHE, —
TUJIpaTanys ajkeHoB. Peakuus uAeT Npu MNPONYCKaHWU allkeHa C MapaMd BOJAbI HaJ
($hochOPHOKHUCITBIM KaTaJIN3aTOPOM:

H3;PO,
CH,=CH, + H,O — CH;—CH,—OH.
N3 »>tunena MoJIyqacTcs STUIOBBINA CIIMpT, H3 TMPOIICHA — I/I3OHpOHI/IHOBBH\;I.

[Ipucoenuuenue Boapl AT MO MpaBHily MapKOBHHUKOBA, TO3TOMY M3 NMEPBUYHBIX CIMPTOB MO
JAHHOW PEAKIIMM MOXHO IOJyYUTh TOJIBKO 3TUJIOBBIN CIIHPT.

2. [lpyroit oOmmii croco0 MONydeHHsI CIHPTOB — THAPOJIHN3 AJTKWITATIOTSHHIOB IO
JENCTBUEM BOJHBIX PACTBOPOB IIEIOYEH:

R—Br + NaOH — R—OH + NaBr.

o 2T0i peakiy MOKHO OJIy4aTh IEPBUYHBIE, BTOPUUHBIE U TPETUYHBIE CIIUPTHI.

3. BoccraHoBieHne KapOOHWIBHBIX COEAMHEHWH. [IpM BOCCTAHOBICHHWH ajbJICTH]IOB
00pa3yIoTCs MEPBUYHBINA CIIUPTHI, IPH BOCCTAHOBIEHUH KETOHOB — BTOPUYHBIE:

R—CH=0 + H, - R—CH,—OH, (1)

R—CO—R'+ H, - R—CH(OH) —R". (2)

Peakuuio npoBoasT, MpoIyckasi CMech NMapoB ajbJAETUAa WM KETOHAa M BOAOPOJa HaJ
HUKEJIEBBIM KaTaJInu3aTOPOM.



4. JleficTBue peakTUBOB I 'puHbspa Ha KApOOHMIIbHBIE COCIMHEHUSI.

5. DTaHOJ MOJIYYarOT IPH CTUPTOBOM OPOIKEHUH TIIFOKO3HI:

CsH1206 — 2C,Hs50H + 2CO,1.

XuMHYeCKHe CBOMCTBA CIIUPTOB ONPENEIAIOTCS NPHUCYTCTBUEM B HX MOJIEKYJIAx
ruapokcwibHON Tpynmbl OH. Csizu C-O u O-H cunbHO MONSPHBI U CIOCOOHBI K Pa3phIBY.
PaznuuaroT 1Ba OCHOBHBIX THIIA PEAKIMA CIIUPTOB C ydacTHeM (DyHKITMOHAIBbHOU rpynmbl -OH:

1) Peakuun c paspeiBoM cBs3zu O-H: a) B3aumojeicTBUE CIMPTOB C IIEJIOYHBIMHU U
HIEJIOYHO3EMENIbHBIMU METa/llaMd C OOpa3oBaHUEM aJKOTOJIATOB; 0) peakuuu CIUPTOB C
OpPraHMYEeCKMMH W MHHEPAJbHBIMU KHCIOTAaMH C O0Opa3oBaHUEM CIOXKHBIX 3(UPOB; B)
OKHUCJICHHE CIHMPTOB IMOJ JACWCTBUEM AMXpOMaTa WM MEepMaHraHaTa Kajlus 10 KapOOHUIIbHBIX
coequHeHnil. CKOpOCTh peakliuii, Ipu KOTOPBIX pa3pbiBaeTcs cBa3b O-H, ymeHnsiiaercs B psaay:
MIEPBUYHBIE CIIUPTHI > BTOPUYHBIE > TPETUYHBIE.

2) Peakuuu comnpoBoxparomuecs paspbiBoM cBsizu C-O: a) KaraauTHueckKas
JIeruaparanus ¢ o0pa3oBaHHEM AJIKEHOB (BHYTPUMOJICKYISIpHAs JAETHUApATAIMs) WM MPOCTHIX
a¢hupoB (MEKMOJIEKYIIpHAs Jeruaparanus): 0) 3amenienue rpynmnsl -OH ranoreHomM, Harpumep
IpU JIEUCTBUU TaJIOT€HOBOJIOPOAOB C OOpa3OBaHMEM aJTKUITagoreHuaA0B. CKOPOCTh peakIvii,
IIpU KOTOPBIX pa3pbiBaeTcs cBsi3b C-O, yMEHbIIAETCS B pALY: TPETUUHbIE CIIUPTHI > BTOPUYHbBIE
> nepBuuHble. CIUPTHI ABIAIOTCS aM(DOTEPHBIMH COSTUHEHUSMHU.

4.3 UHauBUAYAJIbHBIH MPOEKT

3anaHus 175 CTYIE€HTOB BBIAAIOTCA 110 CIEIYIOIIUM TEMaM:
1. Xumus Kamus 1 HaTpUs

Xumusi cepbl
Xumusd a3zora
XuMus yriaepoaa
Xumus docdopa
XumMmusi Maprasia
XuUMUsI KACIIOpoaa
Xumus xjopa
XuMuUs KpEMHHUS

. Xumus xkenesa

. XuMHs 30J10Ta

. Xumus cepedpa

. XUMHUSA KanbIlUs

. XUMHS aTFOMUHUS

. XUMHA Hoaa

CoNoORWN

e e o ol
OabdhwWNDE O

B nauane cemecTpa cTyJeHTaM BBIJA€TCS 3aJlaHUE B BUAE TEMbl WHIWBHIYalbHO, B
KOHIIE CEMECTpa CTY/IEHT IIPEIOCTABISAET N0KIaA, pedepaT 1 Mpe3eHTalusl Ha BHIOPaHHYIO TEMY.

Kpurepun oneHkH 10nycKa HHANBHAYAJTBHOT0 NPOEKTA K 3alUTe

KauecTBeHHas oneHka
Kpurepun o0pa3oBaTeNbHbIX
pE3yJIBTAaTOB

OTBeThbI Ha BOIPOCH! JIaHBI B MOJHOM 00bEME, BHICKa3bIBAHUS
CBSA3HbIE W JIOTUYHbIE, HCIOJIb30BaHA HayyHas JIEKCHKA,
npuBeneHsl npumepsl. [lpencraBnen pedepar, mokmag u Homnyiex
Mpe3eHTalus

HayuHas nekcuka He HCIob30BaHa, IPUMEPHI HE IPUBEICHBI.




OTBeThl Ha BOMPOCHI OTCYTCTBYIOT. Kakoil-mubo 3jieMEHT He

Henonymen
MIPE/ICTABJICH B PE3YJIbTaTE CEMECTPA

KpuTepnn OLHCHKH OTBETOB 110 UHAUBUAYAJBHOMY IIPOECKTY

KauecTBeHHas oLieHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yJabTaTOB

OTBeThl Ha BOIIPOCHI JaHbl B TIOJTHOM 00BbEME, BbICKA3bIBAHUS
CBA3HBIE W JIOTMYHBIE, HCIIOJb30BAHA HayyHas JIEKCHUKA, OTnan4Ho
MIPUBE/ICHBI IPUMEPHI.

Bompoc packpeiT He B MOTHOM OOBEME, BBICKA3bIBAaHUS B
OCHOBHOM CBSI3HBIE U JIOTMYHBIC, HCIOJB30BaHA Hay4yHas

Xopomo

JIEKCUKA, MpUBEAEHBbl MnpuMepbl. OTBETHI Ha  BOIPOCHI
CUTHAJIM3UPYIOT O HAJIMYMU IPOOIeMbl B TIOHUMaHHUH TEMBI.
OTBeTHl Ha BOIIPOCBI B 3HAUYUTECIFHOM CTEIEHH 3aBUCAT OT
IIOMOLIM CO CTOPOHBI IIpenojaBaTels. Bericka3biBanus

Y 10BIIETBOPUTETILHO
HECBA3HBIC U HCIIOTHUYHBIC. Haquas[ JICKCHUKAa HE€ HMCIIOJIb30BaHa,
IIPUMEpPB] HE IPUBEJICHBI.
OTBeTHI Ha BONIPOCHI OTCYTCTBYIOT. HeynoBneTBOpUTENBHO

5 «3agaHus OTKPHITOrO M 3aKPBITOT0 THIA JIJIA MIPOBEPKHU OCTATOYHBIX 3HAHUIN»
TecTbI

Tum 3apaHuii: 3aKpbITHINA

Bapuant 3aganus 1.

Yro Ha3pIBaETCA XMMUYECKUM YIEMEHTOM...

1. CemeiicTBO pa3HOPOIHBIX ATOMOB.

2. Bux aToMOB ¢ OIMHAKOBBIM MOJ0XKHUTEIBHBIM 3apsI0M sIpa.

3. COBOKYITHOCTH aTOMOB M MOJIEKYJI, B3SITHIX B CTEXHOMETPUIECKOM COOTHOIICHHUH.
4. Yucno yacTull, coepkKaluxcs B OJHOM I'paMMe JIFo00Tro BEIIeCTBa.
[TpaBUBHBII OTBET: 2

Turm 3a1aHnii: 3aKpBITHIA

BapuanT 3ananus 2.

IIpu xakom m3 napeui B Poccuu nosBuiach nepsas anTeka...
1. TTerp 1

2. bopuc I'ogyHoB

3. Enu3zasera [letpoBHa

4. UBan ['po3Hblii

[TpaBunbHBIN OTBET: 4

Tum 3agaHuii: 3aKpbITHINA

BapuanT 3ananus 3.

VKaKUTe MOPSJIOK PACTIONOKEHHS IEMEHTOB C HIEKTPOHHON KoHbUrypaiuei atoma - 4s> 4p°
10 MOATPYIIIE CBEPXY BHU3 (cornacHo Taduuiie MeHeneena)...




Oopom

XJIOP

¢rop

. non

[TpaBuibHeI oTBeT: 3,2,1,4

NS

Tun 3a7aHuii: 3aKPBITHINA

Bapuanr 3aganus 4.

ABTOpPOM 33aKOHA COXPAHEHHMS MACChl BEIIECTB SIBISETCS. ..
1. ABoraapo

2. MenneneeB

3. JlomoHOCOB

4.Tecc

[TpaBuibHBII O0TBET:3

Tun 3agaHuii: 3aKPBITHINA

BapuanTt 3ananus 5.

Pacmosioxnre npencTaBiieHHbIE COEUHEHNS IO Mepe YOBIBAHMS KOJIMYECTBA AaTOMOB VIVIEPOA B
COCTaBE BEIIECTBA...

1. IlenTan

2. I'excan

3. Meraun

4. Oxra"

[TpaBwibHEI oTBeT: 4,2,1,3

Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aanus 6.

Cwmemtaymm 300r pacTBopa MOYEBHMHEI ¢ MaccoBoi stojieii 20% m S00r pacTBopa STOM JKe COIU C
MaccoBor goieit 40%. PaccunTaliTe MacCOBYIO JOJIIO COJIM B IOJYYSHHOM PACTBODE...

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

Tum 3a1aHni: OTKPBITHINA

BapuanT 3ananus 7.

CBolicTBa 2JIEMEHTOB, 2 IOTOMY U CBOMCTBA 00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX TEJ, CTOAT B
NEPUOINYECKON 3aBUCUMOCTH OT UX aTOMHOI'O BECAa — 3aKOH — NEPUOANYECKUN 3aKOH.

ABTOD .

IIpaBuneHsbiil otBeT: JI.M. Menaenees.

Tum 3anaHnii: OTKPBITHIN

BapwuanT 3amanus 8.

Kaxoil 13 31eMEeHTOB NePUOANYECKON CUCTEMBI SBJISETCS CAMBIM CUIBHBIM BOCCTAHOBUTEIJIEM. ..
[IpaBuIbHBIN OTBET: JIUTHI

Tum 3anaHnii: OTKPBITHIN

Bapuanr 3amanus 9.

IIpu nermaparallid BTOPHYHBIX M TPETHUYHBIX CIHUPTOB M TIPHU JECTHAPOrajJoreHUPOBAHHHU
BTOPHUYHBIX M TPETUYHBIX TaJOr€HUIOB BOJOPOJI OTIIEILISIETCS] IPEUMYILIECTBEHHO OT HaUMEHEE
THAPOICHU3UPOBAHHOIO aTOMa YIiepoJia — 3TO MPaBuio.........

[IpaBunbHBII OTBET: 3aiilieBa.




Tun 3a7aHuii: OTKPBITHINA

BapuanT 3aganus 10.

[Ipy OpucoeIMHEHNU NPOTOHHBIX KHCJIOT M BOJABI K HECHMMETPUYHBIM aJKeHaM M aJIKMHAM
aToOM BOJIOPOJa IPUCOCAUHICTCS K HauOoJee THAPOTCHU3UPOBAHHOMY aTOMY YIJIEpoja — 3TO

IIpaBunpHBIN OTBET: MOPKOBHUKOBA.

Tun 3anaHuii: OTKPBITHIN

Bapuant 3ananus 11.

Hana peaknus: 3CH,=CH,+2KMnO4+4H,0=3CH,0OH - CH,OH+2MnQO,+2KOH
ABTOpPOM JTaHHOU peakIiy SABJISICTCS. . ...

IIpaBUIBHBIN OTBET:

Barnep.

Tun 3a7aHuii: OTKPBITHIN
BapuanT 3aganus 12.

/O /O
H?,C—C\ +2 [Ag(NHg)g]OH — H?,C—C\ +2Ag|+3NH; + H,O
JlaHa peaknus : H ONH,4

Hanvmnre Ha3BaHue peakuuu
IIpaBUIBHBIN OTBET:

Peaxiusa «CepebpsiHOTO 3epKaay

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganms 13.

Kakoii T rubpuau3anyy XapakKTepeH JUIs TPETHET0 BAJIEHTHOI'O COCTOSHHS YVIJIEPOA...
IIpaBUIBHBIN OTBET: Sp3 — rubpuuzanus.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 14.

K kakoMmy Tvny ruaposan3sa npuHaiexuT conb AlCIs:

[IpaBUIBbHBIN OTBET:

Conb 00pazoBaHa ci1abbIM OCHOBAaHHWEM U CHIIBHOW KHCIOTON — TUAPOIIN3 110 KATHOHY.

Tum 3anaHnii: OTKPBITHIN

Bapuant 3aganus 15.

K xakomy THUIIY THApOAM3a NprHAIIEKHAT cob Na,COs:

[IpaBUIBHBIN OTBET:

Conb 00pa3oBaHa CHIIBHBIM OCHOBAHHE U CJIA00M KHUCIOTON — THAPOIIU3 110 AaHUOHY.

Tun 3a1aHni: OTKPBITHINA

BapuanT 3aganus 16.

NOg+PZO§+. .. ..:NO+K2HP04+. ceee

Onpenenure OKUCIUTENTb U BOCCTAHOBUTEIb
IIpaBUIBHBIN OTBET:

A30T — okuciuTenb, Gochop — BOCCTAHOBUTEI.



https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4

Tun 3a1aHui: OTKPBITBIA

Bapuant 3ananus 17.

NO+KCIO+....=KNO3+KCl+.....Onpeennure OKUCIUTENb U BOCCTAHOBUTEb.
[IpaBuiIbHBIN OTBET:

XJ10p - OKUCIIUTEINb, a30T — BOCCTAHOBUTEIID.

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 18.

MouJiekyaa ajJkaHa COAEPKUT 8 aTOMOB Boaopoaa. MoJisipHas Macca ajdkaHa paBHA...
[TpaBuiibHbII OTBET: 44

Tun 3a7aHuii: OTKPBITHIN

BapuanT 3aganus 19.

Pacnonokure npecTaBIeHHbIE COSAMHEHUS 110 Mepe YObIBaHUS KOJIMYECTBA aTOMOB YIJIepoja B
cocrage BeniectBa U Ha3oBUTe UX: CHa, CsH1p, CeH14, CgHus.

[IpaBuneHbIil otBeT: OkTaH ['excan [lentan MeraH.

Twun 3agaHuii: OTKPBITHIN

BapuanTt 3ananus 20.

Kakoii 13 31eMEHTOB HEPHOANIECKON CUCTEMEI SIBIISIETCS] CAMBIM CHJIBHBIM OKHACIUTEIIEM. ..
[TpaBunbHBIH OTBET: (TOP




