) \‘Mq)if eIHKO-(hapManeBTHYCCKHII HHCTHTYT —

NHboN €HHsl BBICIETro 00pa3oBaHusl
®uo: «Boarorpaackuii rody1apcTBeHHbII MeIUIIUHCKUI YHUBEPCUTET)
NonxH JekTopa 110 y4ebHo/ M BoCTUTaTeNbHOM PalPFfprcTepeTBA 3APaBOOXPAHEHHS
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YTBEPXIAIO
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Kadenpa nHeopranndeckoii, pu3nueckoil 1 KOJIJIOUIAHON XUMHUH
®OH/J OHEHOYHBLIX CPEJCTB
JJIS ITPOBEAEHUSA TEKYIETI'O KOHTPOJIA YCIIEBAEMOCTHU U
IMPOMEKYTOYHOM ATTECTAIIUU OBYYAIOIIUXCH
O AUCHUIIIMHE OI1.08 OBIIIAA U HEOPTAHUYECKASA XUMUSA

JUIS CIIELIHAJIBHOCTH:
33.02.01 «Dapmartus»
I'ox Habopa: 2024
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I[IaTuropckmii MeanKko-papManeBTHIECKHUI HHCTHTYT —
(punuan penepasbHOro rocy apcTBeHHOr0 OI0KeTHOT0 00Pa30BATEJILHOIO
yYpeskaeHNns BbICIIero 00pa3oBaHus
«Boarorpaackuii rocy1apcTBeHHbII MeIUIIUHCKUI YHUBEPCUTET)
MuHuCcTepeTBA 31PABOOXPAHEHNS
Poccuiickoii @enepanun

1. MACHHOPT ®OHJA OIIEHOYHBIX CPEACTB

Ilepedyenb popMupyeMbIX KOMIIETEHIMH 110 COOTBETCTBYIOIIEH JUCHUIJIMHE (MOAYJI0) WU
NMPaKTHKE

IInanupyemMble pe3yJbTaThbl 0CBOECHHS
o0pa3oBaTe/ibHOI MPOrpaMMbl
(kommeTeHUN), popMuUpyeMbie B pAMKaX
AUCHHUILJIMHBI

Ilepedyenn niIaHNMpyemMbIX pe3yJibTaTOB
00y4eHHs 110 JMCHHUIIIMHE

OK 01. Beibupats criocoOsl pelieHus 3aaaq
poeCCUOHAIBHON e TEIHHOCTH,
MIPUMEHHUTEIHHO K Pa3IMYHbIM KOHTEKCTaM

3HaTh:
- TMpaBWJa TEXHUKH O€30MacHOCTH paboTHl B
XMUMHYECKOH  J1abopaTopuu;  HOMEHKJIATYpY

HEOPraHUYECKUX COEIMHEHUI:
allanTUPOBAHHBIN U HeaJlalTUPOBAHHBIN
BAPUAHTHI HOMEHKJIATypbl NIOITAK;
bapmakonelnyo HOMEHKJIATypy

HEOPraHWYECKUX  JIEKAPCTBEHHBIX  BEIIECTB,
MEXIYyHApOJAHbIE HENaTEHTOBaHHbIE Ha3BaHUs
JIEKAPCTBEHHBIX  BEIIECTB  HEOPTraHUYECKOU
npupoas (MHH);

- COBPEMEHHYI KBaHTOBO-MEXaHHUYECKYIO
MOJENIb ~ aToMa,  MEpPUOJAMYECKHMH  3aKOH,
MIEPUOIUYECKYI0 cUCTeMy d3ieMeHToB J[.M.
MennaeneeBa; XUMHUYECKYIO  CBs3b  (THIIBI
XUMUYECKOW CBSI3U, €€ OCHOBHBIC IapaMeTphI;
OCHOBHBIC TMOJIOKEHHUS METOJa BaJICHTHBIX
CXEM); CTPOCHHUE KOMIUIEKCHBIX COCTMHEHUN, UX
CBOMCTBA;

- XUMHYECKOE PaBHOBECHE;

- CKOpPOCTb XUMHYECKHUX pEaKIUH, 3aKOH
JIEUCTBYIOIIUX Macc st XUMHUYECKOU
KUHETUKW, BIMSHUE JaBIEHUSA, TEMIEPATYpHI,
KaTaJin3aTOpOB HA  CKOPOCTh  XUMHUYECKHX
peakluii; mpaBuia pacuera TEeMIIEpaTypHOIO
KoadduIneHTa;

- pacTBOpPHI W TPOIECCHI, MPOTEKAIOIINUE B
BOJHBIX PacTBOPAX;

- UICTUHHBIE PACTBOPHI, UX POJb B (papMariu
1 MEIUIIMHE;

- CTpOEHHE MOJEKYJbl BOJBI, OCOOEHHOCTh
(GU3MYECKUX CBOMCTB; CBOWMCTBa BOJBI Kak
YHUBEPCATHHOTO  PACTBOPHUTEINS, KECTKOCTh
BOJBI, CIOCOOBI €€ YCTpaHEHUs; MPUMEHCHUE
BOJIBI B (hapMaIiuu, MEIUIIMHE; OUOJIOTHIECKYIO
POJb BOJBI; PAaBHOBECHE HCCOIMALNU CIAOBIX
AJIEKTPOJIUTOB, PABHOBECUE TUCCOLIMAIINA BO/IbI,
BOJIOPOJIHBIN IOKA3aTENb; TUAPOIIN3 COJIEH;
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- KJIacCU(PHUKAUI0 XUMHUYECKUX DJIEMEHTOB
mo cemeiicteam -S, -p, -d wu -f; Xumuueckue
CBOMCTBA 3JICMCHTOB 1 X COCIMHECHUI;

- XUMHUYECKHE COCTMHEHUS DJIEMEHTOB S-, P-,
d-cemelicTB,  SBISIONIMECS JIEKAPCTBEHHBIMHU
npenaparaM U peakTUBaMU, UCTOJIb3yeMbIMU B
bapmarnuu;

- KaudeCTBCHHEIC peakiuu Ha
HEOPTraHWYECKHUE JICKApPCTBCHHBIC BEIICCTBA W
PEaKTHBHI, HCIIOJIb3YEMbIC B
(hapMarieBTHUYECKOM aHAIIH3E.

Ymersn:

- NPUMEHATH TpaBWja HOMEHKJIATYPHI
HIOITAK K Pas3IM4YHBIM KJ1accam
HEOPraHUYECKUX COCIMHEHUN;

- COCTaBJATh
KOH(Urypauuu
MOHOB;

- COCTaBJIATh  DJIEKTPOHHO-CTPYKTYpHbBIE
(GopMyIIbI aTOMOB U DJIEMEHTapHBIX HOHOB,

QJICKTPOHHBIC
aTOMOB M 3JJICMCHTAPHBIX

3JIEKTPOHHO-CTPYKTYPHBIE JarpaMMbl
MOJIEKYJI ¥ CIIOKHBIX HOHOB;
- OIpEeneATh o pa3HOCTH

ANEKTPOOTPHUIIATETLHOCTEH THUI XUMHUYECKOM
CBSI3U;

- TPOTHO3HUPOBATH PEaKIMOHHYIO
CIIOCOOHOCTh XHMHUYECKHX COCIUHEHHH, UX
MPOYHOCTH, ¢buznueckue CBOMCTBa
(pacTBOpPUMOCTb,  TEMIIEpaTypy IUJIaBJICHUS,
JETY4ecThb U JIp.) B 3aBUCUMOCTH OT THUIIA CBSI3U;

- CMemaTh paBHOBECHE B  PAaCTBOpax
JNEKTPOJIUTOB B  HYXHOM  HAMpaBICHHUH
(HO}I&BJ’IHTB NI YCUIINBATh THAOPOJIN3;
nmoaOupaTh YCIOBUS [UIsl PAcTBOPEHUS W
OCaXKJICHUSI OCATKOB U JIp.);

- TOTOBHUTH UCTUHHBIE PACTBOPHIL;

- coOuparh MNpOCTEUIINE YCTAaHOBKHU
MIPOBEJICHUS JIA0OPATOPHBIX MCCIEAOBAHUN.

JJIA

OK 02. Ucnosib30BaTh COBPEMEHHBIE CPEICTBA
MOVCKA, aHAJIN3a U MHTEPIpETaIlluu
nHpopManuu, 1 ”HHOPMAITMOHHBIC
TEXHOJIOTHUHU AJIA BBIITOJIHCHHUS 3a4a4
npodeccnoHalbHOM e TeNbHOCTH

3HaTh:
-TpaBUJIa TEXHUKU O€30MacHOCTH PabOTHI B

XUMHUYECKOH  J1abopaTopuH;  HOMEHKJIATYpy
HEOPraHUYECKUX COCIMHECHUI:
aJanTUPOBAHHBIN U HEaanTUPOBAHHBIN
BAPUAHTHI HOMEHKJIATypbl HIOITAK;
(bapmakorelHyto HOMEHKJIATypy
HEOPraHWYECKUX  JIEKAPCTBEHHBIX  BEILECTB,

MCXKAYHAPOAHBIC HCMATCHTOBAHHBLIC HAa3BaHUWA
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JICKapCTBEHHBIX  BEIIECTB  HEOPraHU4eCKOU
npupoasl (MHH);

- COBPEMEHHYIO KBaHTOBO-MEXaHHUYECKYIO
MOJedb ~ aroma,  IEpUOJUYECKMH  3aKOH,
MEepUOJUYECKYI0 cucTeMy diemeHToB [[.U.
MenneneeBa; XMMHUYECKYIO  CBA3b  (THUIIBI
XMMHUYECKON CBSI3U, €€ OCHOBHbBIC MapaMeTphl;
OCHOBHBIE IIOJIO)KEHUS METO/a BAJIEHTHBIX
CXEM); CTPOEHHE KOMIUIEKCHBIX COCTUMHEHUH, X
CBOMCTBA;

- XUMUY€ECKOE PaBHOBECHE;

- CKOpPOCTb XHMMUYECKHUX peaKlui, 3aKOH
NEUCTBYIOIIMX ~ Macc Ui XUMHYECKOM
KMHETUKU, BIIMSHUE JaBJICHUS, TEMIIEpaTyphl,
KaTajgu3aToOpoOB Ha CKOPOCTb XUMHYECKHX
peakuuii; mpaBWJa pacyeTa TEMIIEpPaTypHOIO
kod(durmenTa;

- pacTBOpPHI U MPOLECCHI, MPOTEKAIOUINE B
BOJIHBIX PacTBOpax;

- UCTUHHBIE PAaCTBOPBI, UX POJib B (papMaluu
1 MEJUIIMHE;

- CTPOECHHE MOJIEKYJIbl BOJbI, OCOOCHHOCTH
¢u3nUecKux CBOMCTB; CBOHCTBA BOJBI Kak
YHUBEPCAJIbHOTO  PAaCTBOPUTENS;  KECTKOCTh
BOJIbI, CIOCOOBI €€ YCTpaHEeHHs; MpPUMEHEHHE
BOJbI B (hapmaruu, MeIuIuHe; OHOIOrHYECKYHO
pOJIb BOJBI; PABHOBECHE TUCCOLMALIMU CJIA0BIX
AIIEKTPOJINTOB, PABHOBECHE TUCCOLIMALIUU BOJBI,
BOJOPOJHBIN NTOKA3aTeNb; TUAPOIIN3 COJIEH;

- KJacCU(PHUKAIUI0 XUMHUYECKHX 3JIEMEHTOB
no cemeiicteam -S, -p, -d wu -f; xumuueckue
CBOMCTBA 3JIEMEHTOB U UX COCIMHCHUI;

- XUMUYECKHE COEIMHEHUS JIEMEHTOB -, P-,
d-cemeiicTB,  ABJSIOUIMECS JIEKAPCTBCHHBIMHU
mpernapaTaMu U peaKTUBAMU, UCIIOIb3YEMBIMU B
bapmanuu;

- KauyeCTBEHHBIE peakuuu Ha
HEOpraHMYEeCKHEe JIEKAPCTBEHHBIE BEIIECTBA U
PEaKTUBBI, UCHIOJIb3yEeMBbIE B (hapMalleBTHUECKOM

aHaIM3e.
Ymersn:

- TPUMEHATH TMpaBWIa  HOMEHKJIATYpbI
HIOITAK K Ppa3IMYHBIM KJIaccam
HEOPraHUYECKUX COECIUHEHNI;

- COCTaBJIATh 3JIEKTPOHHBIE
KOH(UTYyparuu aTOMOB M  3JIEMEHTapHBIX

HOHOB;
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- COCTaBJATh  JJIEKTPOHHO-CTPYKTYpPHBIE
GbopMyIlbI aTOMOB W JJIEMEHTAapHBIX HWOHOB,
ANEKTPOHHO-CTPYKTYPHBIE JUArPAMMBI MOJIEKYJI
U CJIOXKHBIX MOHOB,

- OIpenesnsTh o pa3zHoOCTH
ANEKTPOOTPULATEIBHOCTEM THI XUMHYECKOU
CBSI3U;

- TPOTHO3MPOBATH PEaKIMOHHYIO
CIOCOOHOCTh XMMHYECKUX COCIUHEHHH, HX
[IPOYHOCTb, ¢buznueckue CBOIiCTBa

(pacTBOpUMOCTb,  TEMIIEpPATypy  IUIaBICHUS,
JIETY4YeCTh U Jp.) B 3aBUCUMOCTH OT THUIIA CBSI3U;

- CMeIllaTh paBHOBECHME B  PacTBOpax
AJIEKTPOJUTOB B HYXXHOM  HallpaBJICHUU
(momaBniATh  WJIM  YCWIMBATh  TUIPOJIH3;
noa0uparh yCIOBHS JUISI PACTBOPCHHS U
OCaXKICHHSI OCAJIKOB U Jp.);

- TOTOBHUTH UCTHHHBIC PACTBOPHI;

- coOuparh MPOCTEUIINE YCTAHOBKHU MJIsi
MTPOBEICHMUS JIAOOPATOPHBIX MCCIICIOBAHUIM.

OK 04. 3¢ddexTnBHO B3aUMOIEHCTBOBATH U
paboTath B KOJUIEKTUBE U KOMaH/Ie

3HaTB!
-paBuja TEXHUKU 0€30MacHOCTH paboThI B
XMMHUYECKOH  jabopaTopuu;  HOMEHKIATYpy

HEOPraHUYECKUX COETMHEHUI:
allarTUPOBAHHBIN U HEeaJalTHPOBAHHBIN
BAPUAHTHI HOMEHKJIaTypbl NIOITAK;
bapmakonelnyo HOMEHKJIATypy

HEOPraHMYECKHUX  JIEKAPCTBEHHBIX  BEIIECTB,
MEXYHapOJHbIE HENAaTCHTOBAaHHbIE HAa3BaHUSA
JIEKapCTBEHHBIX  BEIIECTB  HEOPraHU4eCKOu
npupoasl (MHH);

- COBPEMEHHYI0 KBaHTOBO-MEXaHHYECKYIO
MOJE€Ib ~ aroMma,  NEpPUOJUYECKMH  3aKOH,
MIEPUOTUYECKYI0 cUCTeMy 3ieMeHToB J[.M.
MeHneneeBa;  XMMHUYECKYIO  CBs3b  (THIIBI
XUMHUUYECKON CBSI3M, €€ OCHOBHBIE MapaMeTphl;
OCHOBHBIE IIOJIO)KEHUS METO/Ja BAJIECHTHBIX
CXEM); CTPOEHNE KOMIUIEKCHBIX COETUHEHHM, UX
CBOMCTBA;

- XUMHY€ECKOE PaBHOBECHE;

- CKOpPOCTb XMMMUECKHX pEaKLUi, 3aKOH
JIEUCTBYIOIIUX Macce U1 XUMHUYECKOH
KUHETUKW, BIMSHUE JaBJICHUS, TEMIEPATYphI,
KaTaJu3aToOpoOB Ha CKOPOCTh XUMHYECKHX
peakuuii; IpaBWJa pacyeTa TEMIEPATypHOIO
koa(durmenTa;

- pacTBOpPHI U MPOLECCHI, MPOTEKAIOUINE B
BOJIHBIX pacTBOpax;
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- UCTUHHBIEC PACTBOPHI, UX POJib B (hapMaluu
U MEJUIIIHE;

- CTPOCHHME MOJIEKYJbl BOJbI, OCOOECHHOCTH
(U3MYECKUX CBOWCTB; CBOWCTBA BOJBI Kak
YHUBEPCAIBHOIO  PACTBOPUTEINS;  KECTKOCTh
BOJIbI, CIIOCOOBI €€ YCTpaHEHHs; MPUMEHEHUE
BOJbI B (hapmalnu, MeIuIuHe; OHOIOrHYECKYIO
pOJIb BOJIbI; PABHOBECHE JMCCOLMALMU CJIa0bIX
3JIEKTPOJIMTOB, PABHOBECHE AUCCOLIMALIMMI BOJBI,
BOJIOPOHBIN MTOKA3aTellb; TUIPOIU3 COJICH;

- KJacCU(PHUKAIUI0 XUMHUYECKHX 3JIEMEHTOB
mo cemeiicteam -S, -p, -d wu -f; xumugeckue
CBOMCTBA 3JIEMEHTOB U UX COCAUHEHUM;

- XUMHYECKHE COCTUHEHUS DJIEMEHTOB S-, P-,
d-cemeiicTB,  ABJSAIOUIMECS JIEKAPCTBECHHBIMHU
npenaparaM U peakTUBaMHU, UCTIOJIb3yeMbIMU B
bapmaruu;

- Ka4eCTBEHHBIC peakiuu Ha
HEOPraHWYEeCKHE JIEKAPCTBEHHbIC BELIECTBA U
PEaKTHUBBI, UCTIOIB3YEMBIEC B (hapMaIleBTUUECKOM

aHaymse.

Ymern:

- TOpPUMEHATh NpaBUJa  HOMEHKJIATYpPbl
NIOITAK K pa3InYHbIM KJlaccaM
HEOPraHWYECKUX COCIMHECHHUI;

- COCTaBIISITh JJIEKTPOHHBIE
KOH(Urypauuu aTOMOB M 3JIEMEHTapHBIX
HOHOB;

- COCTaBJISITh ANEKTPOHHO-CTPYKTYPHBIC
dbopMynbl aTOMOB W DJIEMEHTAapHBIX HOHOB,
DJIEKTPOHHO-CTPYKTYPHBIE TUArPaMMBI MOJIEKYII
U CIIOKHBIX HOHOB;

- OIpeAeNsaTh 10 pa3HOCTH
AIIEKTPOOTPHUIIATEILHOCTEH THUI  XUMHYECKON
CBSI3H,

- TPOTHO3HPOBATH PEaKIIMOHHYIO
CIIOCOOHOCTh XUMHYECKHX COCOUHEHUM, UX
MPOYHOCTb, busnueckue CBOIiCTBa
(pacTBOpUMOCTb,  TEMIIEpaTypy  IUIaBJIEHUS,
JIETY4ecTh U Ap.) B 3aBUCUMOCTH OT TUTIA CBSI3U;

- CMelath paBHOBECHE B  pacTBOpax
BHCKTPOJII/ITOB B Hy)KHOM HaHpaBHeHI/II/I
(MomaBNATh  WJIM  YCWJIMBATh  THIPOJIH3;
noadupaTth YCIOBUSL JUIA pPAcCTBOPEHUS U
OCXKJICHUSI OCATKOB U JP.);

- TOTOBUTH HCTUHHEBIC paCTBOpBI;

- coOMpaTh MPOCTECUITUEC YCTAHOBKH IS
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IIPOBEJICHUS JIAOOPATOPHBIX HCCIIETIOBAaHUM.

OK 07. CopeiicTBOBaTh COXPAHEHUIO
OKpY’Karolllel CpeJibl, pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUS 00 U3MEHEHUU KIUMarTa,

MIPUHLIMITBI OEPEKITMBOTO MPOU3BO/ICTBA,
3¢ (EeKTUBHO JCHCTBOBAThH B UPE3BBIYANHBIX
CUTYyaLUSAX

3HATh:
-IIpaBWJIa TEXHUKH O€30MacHOCTH pPabOThI B
XUMHYECKON  JTabopaTopuy;  HOMEHKJIATYpPY

HEOPraHUYEeCKNX COEIMHEHMI:
aJanTUPOBAHHBIN 51 HEaIanTUPOBAHHBIN
BapHUaHTBI HOMEHKJIATyPbl HIOTIAK;
(dapmakonenHyro HOMEHKJIATypy

HEOPraHWYECKUX  JIEKQPCTBEHHBIX  BEIIECTB,
MEXIyHApOJHbIC HEMaTeHTOBAaHHBIC Ha3BaHUS
JIGKaPCTBEHHBIX  BEIIECTB  HEOPraHUYECKOU
npupoasl (MHH);

- COBPEMEHHYI KBAaHTOBO-MEXAHHYECKYIO
MOJEJIb ~ aToMa, MEPUOJAMYECKHH  3aKOH,
MEPUOIUYECKYI0 cucTeMy snementoB J[.H.
MenzeneeBa;  XMMUYECKYIO  CBS3b  (THIIBI
XMMHUUYECKON CBSI3M, €€ OCHOBHBIE IapaMETphI;
OCHOBHBIC TIIOJIOKCHHS METOJa BaJICHTHBIX
CXEM); CTPOCHHUE KOMIUICKCHBIX COCIMHECHUMN, UX
CBOMCTBA;

- XUMHYECKOE PaBHOBECHUE;

- CKOpPOCTh XHMHYECKHX PpEaKIuh, 3aKOH
JIEUCTBYIOLLUX Macc s XUMHUYECKOU
KUHETUKW, BJIMSHUE JaBJICHUS, TEMIEPaTyphl,
KaTajlu3aTOpOB HA CKOPOCTh  XUMHUYECKHUX
peakiuii; mpaBWia pacuera TeMIIepaTypHOTO
KoddduIneHTa;

- pacTBOpPHl W TIPOLIECCHI, TMPOTEKAIOIINE B
BOJHBIX PacTBOPAX;

- UICTUHHBIE PACTBOPHI, UX POJb B (papManviu 1
MCOULIMHE;

- CTpOEHHE MOJIEKYJbl BOJBI, OCOOECHHOCTH
(GU3MYECKUX CBOWMCTB; CBOWCTBa BOJBI Kak
YHUBEPCATHHOTO  PACTBOPHUTEINS,  KECTKOCTh
BOJBI, CIOCOOBI €€ YCTpaHEHUs; MPUMEHEHUE
BOJIBI B (hapMaIiuu, MeIUIIMHE; OUOJIOTHIECKYIO
pPOIb BOBI; PAaBHOBECHE HMCCOIMAINU CIAObIX
AIEKTPOJIUTOB, PABHOBECHE JMCCOIMAIIMH BO/IBI,
BOJIOPOJHBIN MMOKA3aTelNb; TUIPOIU3 COJIEH;

- KJIACCU(PUKAIMIO XUMHUECKUX AJIIEMEHTOB T10
cemerictrBam -S, -p, -d wu -f; Xumuyeckue
CBOMCTBA 3JICMCHTOB 1 X COCIMHCHUIM;

- XMMUYECKHE COCIMHEHUS DJIEMEHTOB S-, -,
d-cemelicTB,  SBIAIONIMECH JICKAPCTBEHHBIMHU
npenaparaM U peakTUBaMU, UCTIOJIb3yeMbIMU B
bapmaruu;

- Ka4eCTBCHHBIC peakiuu Ha
HEOPraHWYECKUE JIEKAPCTBEHHBIC BEIIECTBA WU
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PEAKTHUBEI, UCIIOJIB3YEMBIC B (bapMaHCBTI/ILIeCKOM
aHaJmn3c.

Ymersn:

- IpPUMEHATh NpaBWIa  HOMEHKJIATYpPbI
NIOITAK K pa3InYHbIM KJ1accaM
HEOPraHMYeCKUX COCTUHEHUN;

- COCTaBJIATb JJIEKTPOHHbBIE
KOH(Urypauuu aTOMOB M 3JIEMEHTApHbIX
HOHOB;

- COCTaBJSATb  3JIEKTPOHHO-CTPYKTYpHBIE

GopMyJibl aTOMOB UM 3JIEMEHTApHBIX HOHOB,
3NEKTPOHHO-CTPYKTYPHBIE JUATPAMMBI MOJIEKYJI
U CJIIO’KHBIX HOHOB;

- OHpenensaTh no pa3zHoCTU
ANEKTPOOTPULATENBHOCTEN THUI XUMHYECKOU
CBSI3U;

- IIPOTHO3MPOBATH PEaKIIMOHHYIO
CIIOCOOHOCTh XMMHUYECKUX COCAMHEHUH, WX
IIPOYHOCTH, ¢buznueckue CBOMCTBA
(pacTBOpUMOCTB, ~ TeMIEpaTypy IUIABJIEHUS,
JIETY4eCTb U Ap.) B 3aBUCUMOCTHU OT TUIIA CBSI3U;

- CMeuarb paBHOBECHE B  pacTBOpax
JJNIEKTPOJUTOB B HYXXHOM  HallpaBJICHUU
(momaBnATH  MIAM  YCHJIMBAThb  THAPOJIM3;
nof0upaTh yCIOBHUSL JUIsl PAacTBOPEHUS] U
OCaXJIEHUS OCaJIKOB U JIp.);

- TOTOBHUTH HCTHHHBIE PACTBOPHI;

- coOupaTh MNpPOCTEUIINE YCTAaHOBKH JUIs
IIPOBEJICHUS JIADOPATOPHBIX HCCIIETOBAaHUM.

I1K 2.5. Cobmtonate npaBuiia CaHUTApPHO-
THTHEHHYECKOTO PEeXKHMMa, OXpaHbl TPY/Ia,
TEXHUKU 0€30MaCHOCTH U MPOTUBOINOKAPHOH
0€30MacCHOCTH, MOPSAJOK JIEHCTBUS IPU
Ype3BbIYANHBIX CUTYAIMIX

3HaTh:

-paBujia TEXHUKU O€30MacHOCTH paboThI B
XMMUYECKOH  jabopaTopuu;  HOMEHKIIATYpY
HEOPraHUYECKUX COETMHEHUI:
allarTHPOBAHHBIN " HEaJaNTHPOBAHHBIN
BAPUAHTBI HOMEHKJIATYPbI HIOITAK;
bapmakonelnyo HOMEHKJIATypy
HEOPraHMYECKUX  JIEKAPCTBEHHBIX  BEIIECTB,
MEXYHapOJHbIE HENAaTCHTOBAaHHBIE HAa3BaHUSA
JIEKapCTBEHHBIX  BEIIECTB  HEOPraHW4eCKOu
npupoasl (MHH);

- COBPEMECHHYIO KBaHTOBO-MEXaHHYECKYIO
MOJEIb  aroma,  MNEpUOJUYECKMH  3aKOH,
MEepUOJUYECKYI0 cucTeMy diemeHToB [[.U.
MenneneeBa;  XMMUYECKYIO  CBS3b  (THIIBI
XUMHUYECKON CBS3HM, €€ OCHOBHBIC IapaMETphI;
OCHOBHBIE IIOJIO)KEHUSI METO/Ja BAJIEHTHBIX
CXEM); CTPOEHHE KOMIUIEKCHBIX COCTUHEHUH, UX
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CBOMCTBA;

- XMMUYECKOE PaBHOBECHUE;

- CKOpPOCTb XUMHYECKHUX pEaKUUH, 3aKOH
JIEUCTBYIOLIUX macc Inie: XUMHYECKON
KUHETUKW, BIMSHUE JABJICHUSA, TEMIEPATYpPHI,
KaTaJlu3aToOpoB Ha CKOPOCTh  XHMHYECKHX
peakuMii; mpaBuia pacuera TEeMIIEpaTypHOIO
K03 puLneHTa;

- pacTBOpPbl U NPOLIECCHI, MPOTEKAIIINUE B
BOJIHBIX PacTBOpax;

- UCTUHHBIEC PACTBOPHI, UX POJib B (hapMaluu
1 MEJUIIIHE;

- CTPOCHHME MOJIEKYJbl BOJbI, OCOOECHHOCTH
(U3MYECKUX CBOWCTB; CBOWCTBA BOJBI Kak
YHUBEPCAIBHOTO  PACTBOPUTEINS;  KECTKOCTh
BOJIbI, CIIOCOOBI €€ YCTpaHEHHWs; MPUMEHEHUE
BOJBI B (hapmaruu, MeIuIuHe; OHOIOrHYECKYIO
pOJIb BOJIBI; PABHOBECHE JMCCOLMALMU CJIA0BIX
3JIEKTPOJIMTOB, PABHOBECHE AUCCOLIMALIMHI BOJBI,
BOJIOPOJIHBIN MOKAa3aTeNb; TUAPOIIN3 COJIEH;

- KJacCU(PHUKAIUI0 XUMHUYECKHX D3JIEMEHTOB
mo cemeiicteam -S, -p, -d wu -f; xXumudeckue
CBOMCTBA 3JIEMEHTOB U UX COCAMHEHUN;

- XUMUYECKUE COEUHEHUS DIIEMEHTOB S-, -,
d-cemeiicTB,  ABJSAIOUIMECS JIEKAPCTBECHHBIMHU
npenaparamM U peakTUBaMHU, UCTIOJIb3yeMbIMU B
dapmanuu;

- KayeCTBEHHBIE peaxkuun Ha
HEOPraHWYeCKHE JIEKAPCTBEHHbIE BELIECTBA U
PEaKTHUBBI, UCTIOIB3YEMBbIEC B (hapMaIleBTUUECKOM

aHayms3e.

Ymern:

- TOpPUMEHATh NpaBWJa  HOMEHKJIATYpPbl
NIOITAK K pa3InYHbIM KJlaccaM
HEOPraHNYECKUX COECTMHECHU;

- COCTaBIIAITh AJIEKTPOHHBIE
KOH(Urypauuu aTOMOB M 3JIEMEHTapHBIX
HOHOB;

- COCTaBJSTh  DJIEKTPOHHO-CTPYKTYPHbBIE
dbopMyIbl aTOMOB U 3JIEMEHTAPHBIX HOHOB,
AIIEKTPOHHO-CTPYKTYpPHBIE AUATPAMMBI MOJIEKYJI
U CJIO’KHBIX HOHOB;

- ONpenAciATh 1o pa3HOCTH
JIEKTPOOTPULIATEIIBHOCTE TUIl  XUMUYECKOH
CBS3H;

- IPOTHO3UPOBATH PEaKIMOHHYIO

CIIOCOOHOCTh XUMHYECKUX COGHHHCHHﬁ, ux
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MPOYHOCTb, busnueckue CBOIiCTBa
(pacTBOpUMOCTb,  TEMIIEpATypy  IUIaBIEHUS,
JIETY4eCThb U Jp.) B 3aBUCUMOCTHU OT THUIIA CBSI3H;

- CMeIaTh paBHOBECHE B  PacTBOpax
AIIEKTPOJIUTOB B HYXXHOM  HalpaBJICHUU
(HOI[aBJISITL NI YCUJIMBATDh TUAPOJIN3;
noa0uparth yciaOBHS JUIS PAcTBOPEHHUS U
OCaXJICHUSI OCATIKOB U Jp.);

- TOTOBHUTH UCTUHHBIE PACTBOPHI;

- coOupaTh NOPOCTEUITNE YCTAHOBKH [IJIS
MIPOBEJICHUS JIaOOPATOPHBIX MCCIIETOBAHUM.
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Aav

IlpuMepHblii mepevyeHb OIEHOYHBIX CPEICTB (BHIOOPOYHO):
KomnokBuym, KOHTpoIbHAs paboTa
CuryanmonHas 3ajada
Pa3zHoypoBHEBBIE 3a1a4M U 3aaHUA
Co0OecenoBanue
Tect

arONE

1. TECTOBBIE 3AJAHUA

IIpumepbl TeCTOBBIX 3a/1aHMIL:

‘Bonpoc Nel

Coemunenuto Cd(HSO4); cooTBeTCTBYET Ha3BaHHUE:
(@) rmapocynbdat kagmus

(b) ruapar cynbhara KaaMuUsI

() cyabdar ruIPOKCOKAIMUS

(d) ruapocynbdug KagMus

(e) ruapocynbdUT KagMHuS

‘Bonpoc Ne2

Coemunennto (ZnOH)3PO,4 cooTBeTcTBYEeT Ha3BaHUE:!
(@) ruapodochuT UHKA

(b)  docour ruapokconnHka

() docdar okcorrHKa

(d) ruagpodocdar unHka

() dochar ruapokconuHKa

‘Bonpoc Ne3

Coemunennto Ca(ClOy); COOTBETCTBYET Ha3BaHMUE:
(d) xyopHUT KaIbIUs

(b) rumoxjopuT KanbLUsA

(c) xuopaT KambIUs

(d) mepxmopar kanus

(e) mepxyopat KaIbIUsI

‘Bonpoc Neq

Tunom xumuyeckoro coeaunerns HsPOy, sBisieTcst:
(d) xwucnas comp

(b) OeckucmopoaHas KHCIOTa

(c) xwuciopoacoaepKalias KUcioTa

(d) TwHokmcaora

(e) mepokcokwucaoTa

‘Bonpoc NeS

Tunom xumuueckoro coeaunenus Ca(HoPO,), spusercs:
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(@) xwucmas conb

(b) comb mBoOiTHAS 1O aHHOHY
(C) coab nBOiHAS IO KATHOHY
(d) ocHoBHas coib

(e) xwucmora

‘Bonpoc Neb

I[TporeccoM MOJISIPH3AIHH HA3bIBAIOT:

() coenuHEHHE HOHOB B MOJICKYJTY

(b)  nBWXKeHHME OTPULIATENBLHO 3aPSHKCHHBIX YACTHIL K aHOY

() pacmaa MosieKyJT HAa HOHBI

(d) BHempeHHe pacTBOPHUTEINS B CTPYKTYPY PACTBOPSIEMOIO BEIIECTBA
(e) JmBMIKEHHE MOJOKUTEIHHO 3aPSHKEHHBIX YACTHUI] K KaTOIY

‘Bonpoc Ne/

W3 npuBenennbix ocaoBanuii LIOH, NaOH, KOH, CsOH, Cu(OH), naunb6oJee ciaObiM SIBIISETCS:
(@ CsOH

(b) LiOH
(c) KOH
(d) NaOH

(e) Cu(OH),

‘Bonpoc Ne3

W3 npusenennsix kucinor HySOs, H3PO4, H3ASO4, HCIO,, H,SO,4 Hambosee CHIbHOM SBIISIETCS:
(3.) H,SO,4

(b) HCIO,
(C) H,SO3
(d) HzAsO,
(e) H3PO,
‘Bonpoc Ne8

Peakiueii HOHHOTO 0OOMEHa, HYIICH B BOJIHOM PACTBOPE 10 KOHIIA, SBIISCTCS B3aUMOICHCTBHE:
(&) cepHOIt KHCTIOTBI U HUTpATA HATPUS

(b) cynabdara HATPHUSA ¥ CONTHON KUCTOTHI

(c) cynbhara aMMOHHMS M HUTpATa KaJHs

(d) cynasdara ammoHus U XJT0pUaa Oapust

(e) uwuTpaTa Kanus u cynbdarta HATPHS

‘Bonpoc Ne9

Biaumopeiicteuto Cr(OH); u HCI B BogHOM pacTBOpe COOTBETCTBYET COKPAIIEHHOE HOHHOE
ypaBHEHHE:

(@ Cr(OH)3+ 3CI' = CrCl3 + 30H"

(b) Cr*" +3HCI =CrClg+ 3H"

(c) Cr(OH);+3H" =Cr** + 3H,0

(d H +O0OH=H0
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(€) 3H'+30H =3H,0

Bonpoc NelO

BemecTBoM X B COKpAIIEHHOM HOHHOM ypaBHenuu peakimn 2H' + X — Cu® + 2H,0 sBisercs:
(@) w=wurpar meau (1)

(b) xmopux meau (II)

() rumpokcua memu (I1)

(d) cyasdar meau (IT)

() xapoonar menu (II)

Kpurepun onieHKH TeCTUPOBAHUS

Onenka o 100- O1eHKa 10 CHCTEME . OrueHka 1o
o OreHka 110 5-0a/IpHOI cUCTEME
OaJIBHOM cHUcTEME «3a4TeHO - HE 3a4TEHO) ECTS

96-100 3a4TEHO 5 OTIHHHO A
91-95 3a4TEHO B
81-90 3a4TEHO 4 XODOLLIO C
76-80 3a4TEHO p D
61-75 3a4TE€HO 3 yJIOBJIETBOPUTEIHHO E
41-60 HE 3aYTEHO Fx

0-20 He 3a9TCHO 2 HEY/I0BJIETBOPUTEIHHO =
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2. CATYAIIMUOHHBIE 3A TAYU

[IpousBeaute kiaccuukauo COSAMHEHUN MO KjaccaMm M BuAaM. HazoBure coenuHeHUs U
nousl o HomeHkiatype MIOITAK (agantupoBaHHBIN BapUaHT):

Mn(NO3),x6H,0, NHAIP,O0;, Ca0O,, SnO;, Mg(HCO3),;, BIOCI, CuUOHNO;,

H,CrQO4, SO, CdSO4
Hamummre ¢opmynsl coenuuenuit: rugpokcun xpoma (I11), xkapOonat rumpokcokanbius,
HUTPAT THAPOKCOATIOMUHUS, Cyiibhar ammonus senesa (111), xmopun okcosucmyra (1), oxcna
maprania (V).
YkaxkuTe, B KaKOM IMepuojie, TPyIIe, MOArPyIne HaXOAUTCs 3JEMEHT, K KaKOMY CEeMEHCTBY
OTHOCHTCSI, €CJIH CTPYKTypa BaJIEHTHOI'O CJIOSl BbIpa)kaeTcsi (popMyJsion ...4s24p. Harnmmwure
MOJIHYIO 3JIEKTpOHHYI0 (opmyny aroma. HazoBure »snement. Omnpenenute 3apsan  spa,
KOJIMYECTBO IIPOTOHOB, HEUTPOHOB, aTOMHYI0 Maccy. Hanumure ¢popMyiy okcuaa B BbICIIEH
CTETEeHU OKUCJICHHSI U COOTBETCTBYIOIIETO €My TUIPOKCHIA. YKAXKHUTE UX XapakTep (OCHOBHBIIA,
aM(pOTEpHBII, KUCIOTHBIH).
CocTtaBbTe 3J1EKTPOHHO-CTPYKTYpHYIO 1uarpammy monekynsl AlCl3 (£120°%). Vkaxure:
1) tun rubpuansanuu opoUTaICH EHTPAILHOTO aTOMA,;
2) TUI CBs3eH MO XapakTepy NepeKphIBaHUs aTOMHBIX OpOUTaiel (o HilH T);
3) (GopMy MOJICKYIIBL.
st BemectB Bry, NaBr, NBr; onpegenure THI XMMUYECKON CBsI3M (KOBaJICHTHAs! HETIOJSIpHAs,
KOBQJIEHTHasl MOJSpHAsi, MOHHAs) MO PA3HOCTH OTHOCUTENBHBIX 3JIEKTPOOTPHIATEIbHOCTEH
(30) anemenTos (ripaBusio [lonunra).
HazoBute kommiekcuoe coenunenne [Zn(NHs)4](OH), mo Homenkiarype UIOITAK. Vkaxute
cocraBHble yactu 3toro KC, noHopHblil aTroMm snurannoB. CocTaBbTe ypaBHEHUS MEPBUYHON U
BropuuHoil aucconmamuu KC. Vkaxure, K KakoMy KJIacCy HEOpPraHMYECKUX COEAMHEHUIl
otHocutcs ato KC.
PaccuuTaiite, BO CKOJNBKO pa3 YBEIMUYUTCS CKOPOCTb PEAKIMH MPH MOBBIIIEHUH TEMIIEPaTyphl
ot 40°C 110 120°C, ecii TemmepaTypHBIi KOOQOUIHEHT PEaKIK paBeH 2.
Vkaxure, B KakOM HalpaBlIeHMM OyJeT CMeIaThCsl paBHOBECHME TPU TOHMWKEHUHU
TeMIIepaTyphl, YBEITMUCHUS aBIICHUS U YMEHbIIIEHHs KOHIIeHTpanuu xiopauTposmia (NOCI):
2NO () + C|2 ) <& 2NOCI ) — Q
OtBeT obocHyiiTe.
CocTaBbTe cXeMbI 3JIEKTPOHHOT0 OanaHca. PacctaBbTe K03 (PUIIMEHTHI, YKaXUTE OKUCITUTEND U
BOCCTAHOBUTEIb, MPOIECCHl BOCCTAHOBICHHMS M OKUCJIEHHUS, a TaKXe TUI OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHOM pEeaKIUu:

KMnQO,4 + NaNO, + H,SO4 — MnSO4+ NaNO3 + K,SO,4 + H,O

PaccuuTaiite maccy pactBopa ¢ w(FeSQO4) = 15%, koTopyro He00X0auMO 100aBUTh K 500 T
pactBopa ¢ ®(FeSOy4) = 7%, 4T00BI yBeIHIUTHh MaccoByIO 10110 FeSO4 10 10%.
CoctaBbTe MOJEKYJSPHbIE, MOJHBIE M COKpAllleHHbIE MOHHO-MOJIEKYJISPHBIE YpAaBHEHMS IS
CHEAYIOUIUX PEAKIUM:

1) FeSO4+ NaOH—

2) Ba(N03)2 + K»,S0O4 —

3) HCIl + K, CO3 —>
Bribepute nBe coiM, KOTOpbIE THUAPOJIU3YIOTCS TOJIBKO MO KAaTHOHY M TOJIBKO IO aHUOHY:
Al(SO4)3, NayCO3, KI, Fe(CH3COO)s. CocTaBbTe HMOHHO-MOJICKYJISPHBIC W MOJICKYJISPHBIC
ypaBHEHUS THAPOIN3a dTUX cojeil. Ykaxute pH ux pacrBopos (pH>7, pH<7, pH=7).
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KpnTepnn OLHCHKHU PCIICHUS CUTYAIMOHHBIX 3aJ1a4

®dopma npoBeeHUS
TEKYIIEro KOHTPOJIS

Kpurepuu onienuBanus

Pewenns
CUTYallMOHHOM
3a1auu

«5» (OTJIMYHO) — BBICTABIIICTCS 3a MOJIHOE, 0€30IMO0YHOE BHITIOJIHECHHE
3aJIaHA

«4» (XOpOI_HO) — B IICJIOM 3aJJaHHEC BBIITOJIHEHO, UMCIOTCA OTACIIBHBIC
HCTOYHOCTH MJIM HCAOCTATOYHO INOJHBIC OTBCTHI, HC COACPIKAIIUC OIIIMOOK.

«3» (yIOBIETBOPUTEIHHO) — IOMYIICHBI OTJCIBHBIC ONIHOKH ITPU
BBITIOJTHEHUH 3a/1aHUS.

«2» (HEeyIOBJIETBOPUTEIBHO) — OTCYTCTBYIOT OTBETHI HA OOJIBIIMHCTBO
BOIPOCOB 331241, 33J]aHHE HE BHINOJIHEHO WJIM BBIIIOJHEHO HE BEPHO.

MeTtoauyeckue MaTepuaJbl, ONpeaesonye Npoueypbl OLeHMBAHUS

OOyuaromemycs He0OOXOAUMO B T€UCHHUE 2-3 MUHYT M3JI0KUTH CYTh M3JIaraeMoro BOMPOCa,
CTpEeMsICh JIeaTh 3TO MaKCUMAaJIbHO IOJIHO U MocienoBareabHo. O0yJaromuicss MOXKET ONupaTbes
Ha IOATOTOBJCHHBIA B XOJE CaMOCTOSITENIbHOM paboThl KOHCHEKT. JloykeH OBITh J1aH IOJIHBIM,
pa3BepHYTHIM OTBET HA MOCTABJIECHHBIA BOIPOC, MOKAa3aHAa COBOKYMHOCTb OCO3HAHHBIX 3HAHUN 00
00BEKTe, TMPOSBIAIOMIASACS B CBOOOJHOM ONEPUPOBAHMU TOHSATHUAMH, YMEHUH BBIJICIUTH
CYIIECTBEHHBIE M HECYILIECTBEHHBIE €ro IMPHU3HAKH, MPUYMHHO-CIE]CTBEHHBIE CBS3U; 3HaHUE 00
o0BbEKTE JIeMOHCTpUpYeTCsl Ha (OHE TIOHMMaHUs €ro B CHUCTEME JaHHOW Hayku U

MCKAUCHTUIIIIMHAPHBIX

cBazeil. OtBer (Qopmynupyercs B TEPMHHAX HAyKH, H3JI0XKEH

JTUTEPATYPHBIM SI3BIKOM, JIOTHYEH, IOKA3aTEJICH, IEMOHCTPUPYET aBTOPCKYIO MO3UIUIO CTY/ICHTA.
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3.3AJAHUA ITO OHEHKE OCBOEHUSA TPAKTUYECKHUX HABBIKOB

1. OxapakTepusyiTe p-ceMeiCTBO 3JI€MEHTOB: 3JIEKTPOHHas (opMysia aTOMOB B OOIIEM BHIE,
nosioxxenue B I1C, npuHauIexKHOCTh K METajlllaM U HEMETaJlJIaM.

2. Kakoil U3 peakTUBOB Jy4llle B3SATh Ul NOJYyYEHHUs TMIPOKCUAA AIIOMUHUS: pacTBOP aMMHaKa
WIA PacTBOp TuApokcHaa HaTpus? BpiOop 00OCHYHTE M HANUIIWTE YpaBHEHHE PEAKIHU C
BbIOpaHHBIM peakTuBOM. Kak 1oka3arb aM@oTepHble CBOIHCTBA T'MJIPOKCUAA ATFOMHHUSA?
[IpuBenuTe COOTBETCTBYIOIIME YpaBHEHHUs peakiui. Kakoe HeopraHm4eckoe COEIMHEHHE
QIIOMUHMSL TPUMEHSETCS KaK aHTAllUJHOE CPEACTBO IIPU IOBBIIIEHHON KHUCIOTHOCTU
&KenyouHoro coka? OTBeT NOATBEPAUTE YPABHEHUEM PEAKIIMH.

3. Hanmmure ypaBHEHUS peakuuu (HOHHO-MOJEKYIISIPHOE U MOJIEKYJISIPHOE) THAPOJIH3a cynbdara
maprasua (ll). Ykaxure 3HaueHHe OpHEHTHPOBOYHOE 3HayeHHe pH BoxHOro pactBopa 3TOi
comu (pH>7, pH<7, pH=7).

4. Kakue cBONCTBa MHpOSBIAET Aa30TUCTasi KHUCIOTa B OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakmmsax? OtBer obOocHyiite. PacctaBbre K03()(PUIMEHTH B ypaBHEHUWW PEAKIMH METOJ0M
3JIEKTPOHHOTO OajaHca:

HNO, + KMnO,4 + H,SO4 — HNO3 + MnSO,4 + K,SO,4 + H,0
VYKaKUTE OKMCIUTENb U BOCCTAHOBUTEID, IIPOLIECCH BOCCTAHOBIJICHUS U OKUCIICHUS.

5. Kak ornumuuth cynbput-uoH oT cyinbdar-uona? IlpuBenure ypaBHeHust peakumid. Jlaiite

MOSICHEHHE.

KpuTepym OLCHUBAHUS MPAKTHICCKHUX 3a1aY1

dopma nposeeHus

Kpurepun onieHuBaHus
TEKYIIEro KOHTPOJIs

«5» (OTIIMYHO) — BBICTABIISICTCS 3a TOJIHOE, 0€30IIMO0YHOE BBITIOJTHCHHE
3alaHus

«4» (XOpOII0) — B IIEJIOM 3aJIaHUE BBHITTOJTHEHO, UMEIOTCS OT/IETIbHBIC

Pemntenus
. HETOYHOCTH WJIM HEJJOCTATOYHO ITOJIHBIC OTBETHI, HE COZCPIKAIINE ONTUOOK.
MTPAKTUICCKON
sanaun «3» (YAOBIETBOPUTEIHHO) — JIOMYIICHBI OT/ICIbHBIE OMUOKH MPH

BBITTIOJTHCHHH 3aJaHU.

«2» (HeYOBJIETBOPUTEIHHO) — OTCYTCTBYIOT OTBETHI Ha OOJBIITMHCTBO
BOITPOCOB 33/1a4H, 33JIaHU€ HE BHITIOJIHEHO WJIM BBIMIOJIHEHO HE BEPHO.

MeTtoauyeckue MaTepuaJbl, ONpeae/sionye Npoueypbl OLeHNBAHUS

OOyuaromemycss HeOOXOAMMO B T€UCHHE 2-3 MUHYT M3JI0KUTH CYTh M3JIaraeMoTo BOTPOCa,
CTpEMsICh JIeNlaTh 3TO MaKCHUMAaJbHO IOJHO U IocienoBareiabHo. JlomkeH OBITh JaH IOJIHBIH,
pa3BepHYTHIM OTBET Ha IMMOCTABJIEHHBIM BOMPOC, NTOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUH 00
00bEKTe, TMPOSBIAIOMIASACS B CBOOOJHOM OMNEPUPOBAHMU TOHATUAMH, YMEHUHM BBIJICIUTh
CYLIECTBEHHbIE U HECYUIECTBEHHbIE €r0 MPU3HAKH, MPUUMHHO-CIEJCTBEHHbIE CBA3HM; 3HaHHE 00
O00BEKTE JIEMOHCTpUpYETCs Ha (OHE MOHMMAHHs €ro B CHCTEME JaHHOW HAayKH U
MEXIUCUMIUIMHAPHBIX — cBsizell. OtBer (QopMmynaupyercs B TEPMHHAX HAyKd, M3JI0KEH
JIUTEPATYPHBIM S3BIKOM, JIOTUUEH, 10OKA3aTENIEH, JEMOHCTPUPYET aBTOPCKYIO MO3ULUIO CTYACHTA.
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4. KOHTPOJIBHBIE BOITPOCHI J1JIsA COBECEJOBAHMUA

Pa3znea 1. BBenenue. CTpoenne BemecTtBa
1. Xumunueckue Buabl BemiecTB. Kiaccudukanus, mnonydeHue, (U3MUYECKHE U XUMHUYECKUE
CBOWCTBA HEOPIaHUYECKUX BEILECTB.
2. YT0 Takoe HOMEHKJIATypa XUMHUYECKUX COSAMHEHHH, U3 4ero OHA CKJIabIBACTCS?
3. Yrto o3Hayaer ab6peBuatypa MFOITAK?
4. Yem omiiMyaeTcsl aJaiTUPOBAHHBIM BapuaHT HOMEHKJIATYypbhl HEOPraHMYECKUX COECIUHEHUH OT
Bapuanta MIOITAK?
5. Kak B cooTBeTcTBHE C NPUHIMIIAMHU aJalTUPOBAHHOrO BapuaHTa HoMeHKiarypsl MIOITAK
00pa3yIOTCsl Ha3BaHUs PA3IMYHBIX KJIACCOB HEOPTaHMYECKUX COCTUHEHHUI, HOHOB?
[Tpunuun obpazoBaHus papMaKonelHbIX Ha3BaHUH JIEKAPCTBEHHBIX MPENapaToB.
Ctpoenue atoma: sapo (MPOTOHBI, HEHTPOHBI) U 3IEKTPOHBI. M30TOIIBI.
CrpoeHue 371eKTpOHHOM 000JI04KH aTOMa: OpOUTallb, IOAYPOBEHb, YPOBEHb.
®opMupoBaHUE 3IEKTPOHHBIX 000JI04EK MHOT'OJIEKTPOHHBIX AaTOMOB:
a) IPUHLUI HAUMEHbLIEeH YHEPIUY;
0) zampert [Taynu;
B) 2JIEKTPOHHAsl EMKOCTh OpOUTaleil, Mo IypOBHEH, ypOBHEH;
r) npasuio ['yHna;
1) SMIIUPHUUECKOE MTPABUIIO COCTABIICHUS 3JIEKTPOHHBIX (POPMYIL.
10. DnexTponnbie hopmyisl aToMOB. OCHOBHOE M BO30YK/IEHHOE COCTOSTHUE aTOMA.
11. llepuoguueckuit  3akon  (I13). Ilepumommueckas  cucrema  (IIC).  Konctpykims
KopoTkonepuoaHoro Bapuanra I1C, nepuon, rpynna, noarpymnma.
12. Ces3b Mexy nosioskeHueM aiemenTa B I1C u ctpoeHneM 31eKTpOHHOM 000JI04KH aToMa.
13. [lepromuvecknii XapakTep HU3MEHEHHs OpPOHMTANBHBIX PATUYyCOB, AJIEKTPOOTPHUIIATEIBHOCTEH,
METAJUINYECKUX M HEMETANTNYECKUX CBOMCTB.
14. Yetwipe cemeiicTBa (010Ka) 2JIEMEHTOB: S, P, d, f. DnexTpoHHBIE POPMYIIBI UX AaTOMOB B 00IIIEM
BHJIE.
15. Mons! ipocThie (371IeMEHTapHBIE) U CII0KHBIE. DIIEKTPOHHbBIE (POPMYJIBI IIEMEHTAPHBIX HOHOB.
16. OcHOBHBIE THITHI XUMHUYECKON CBSI3U.
17. DHeprus cBsi3u Kak Mepa ee MPOYHOCTH. BakHelime XapaKTepUCTUKU KOBAJIEHTHOW CBSI3U:
JUTMHA, BaJICHTHBIN YTOJI.
18. JIBa wmexaHm3mMa o0Opa3oBaHUS KOBWICHTHOH CBs3W. CBOWCTBA KOBAICHTHOW  CBSI3H:
HACBHIIIaeMOCTh M HAIIPABJIEHHOCTb.
19. DIIeKTPOHHO-CTPYKTYPHBIC JTHArPaMMbI MOJICKYJI H CIOXHBIX HOHOB: Hy, Hy0, H30", N, NHs,
NH4+, Fz, CO, COQ, HZS, PH3 u ap.
20. o- ¥ - CBSI3M HA MMPUMEPE MOJIEKYIIBI No.
21. Tubpuauzanust aToMHBIX opOuTanei (sp, spz, spd). @®opmbl  yacTHl, 0Opa30BaHHBIX
TUOPUAHBIMU OPOUTATISIMHU.
22. VloHHasi CBsI3b, €€ HEHACHIIIIAEMOCTh i HEHAIIPABICHHOCTbD.
23. Ilpasuno [Tonunra.
24. Metamindeckas CBSI3b.
25. BogopoaHas CBs3b.
17.  Omnpenenenue nonsatus KC.
18.  Crpoenue KC:
a) LIEHTPaJIbHbIN aToM (11.a.);

©ooNo
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0) nuraHapl, BUABI JIUTAHI0B IO JOHOPHOMY aTOMY, IO JEHTaTHOCTH;
B) KOOPAMHALIMOHHOE YMCJIIO 11.a.; pACUET CTEIEHU OKUCICHMS 11.a.;
I') KOMIUIEKCHBIA MOH, KOMIUIEKCHAs YacTHIIA.

19. Knaccupukamms KC 1o 3apsay KOMIUIGKCHOM YacTHMIbI, MO THUIY JIUTaHJOB:
AKBaKOMIUJIEKCHI, = aMMHUaKaTbl, = T'MAPOKCOKOMIUIEKCHI,  alUJOKOMIUIEKChl, = CMEIIAHHbIE
KOMIUIEKCHI, XenaThl, KC ¢ MaKpOLMKIINYECKUMU JINTaHIaMHU.

20. OcHOBHBIE TPUHLIUITBI HOMEHKIATypbl KC.

Pa3nea 2. OcHOBBI TEOPHH XUMHUYECKHX IIPOLECCOB
1. Knaccudukanuss XMMHUYECKUX PEAKIMd: MPOCTbIe M CIOXKHBIE, 9K30- U SHIOTEPMHUYECKUE,
HeoOpaTUMbIe U 00paTUMBbIE, TOMO- U T€TEPOTCHHEIE.

. Uro u3yyaetr xuMuieckas KHHETHKa? 3HaUeHHE XUMHUECKON KHHETUKHU AJis (hapMallii.

3. CxopocTb XxuUMHUYECKOW peaknuu. PakTopbl, BIUSIONIMNE Ha CKOPOCTh TOMO- M TETEPOTeHHOMN
peakiuu.

4. BrnusHuEe KOHLIEHTpAallMU pPEarupyrollux BELIECTB HAa CKOPOCTh XMMHUYECKOM peakiuu. 3aKoH

JEHCTBYIOLIMX MAcC JIJI1 CKOPOCTH PEaKIUU.

. ®U3MUYECKUIT CMBICT KOHCTAHTBI CKOPOCTH, (PAKTOPBI, BIHSIOIINE HA KOHCTAaHTY CKOPOCTH.

6. Bnusnue TemmepaTyphl Ha CKOpOCTh XuMmudeckoil peakuuu. IIpaBuno Bant-I'odda.
TemmnepatypHslit K03 HUITHEHT.

7. OOpaTuMble XUMHUYECKHE PeaKui. XUMUYECKOE PAaBHOBECHE.

8. Nonstre "cmemenue" win "capur' xumudeckoro pasHoBecwus. [Tpunium Jle [llarense.

9. dakTopsl, BAUAIONME HA CMELIEHHE XUMUYECKOTO paBHOBECHS.

10. Yrto Ha3bIBaeTCs CTENEHbI0 OKHUCIeHus1? OrnpeeneHue CTeeHNn OKHUCICHUSI aTOMOB 3JIEMEHTOB
B CJIOXKHBIX BEILIECTBAX U NOHAX.

11. Kakue peakiuu Ha3bIBaIOTCSl OKUCIUTEIBHO-BOCCTAHOBUTEILHBIMU?

12. Yo Ha3bpIBaeTCs MPOLIECCOM OKHUCIIECHHUS, MPOLIECCOM BOCCTAHOBJIEHUS, OKUCIIUTENIEM,
BOCCTaHOBUTENEM?

13. 3aBucumocts OB-CBOICTB BelIECTB OT CTENEHU OKUCIIEHUS aTOMOB, 00pa3yloOIUX BELIECTBA.

14. PaccranoBka ko3¢ ¢uiueHToB B ypaBHeHUsAx OB-peakiiuii MeTo10M 3J1eKTPOHHOT0 OanaHca.

15. TUnbl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIUii.

16. OxucnuTeNbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA BEILIECTB.

Pa3nes 3. Yuenue o pacrtBopax. PaBHoBeCHBIe IPoOLEecChl B PAaCTBOPaX JIEKTPOJIMTOB

1. OOuue NOHATHUSA: PacTBOP, PACTBOPHUTEND, PACTBOPEHHOE BEILIECTBO.

2. PactBopumocTs. HazoBuTe (hakTophl, OT KOTOPHIX 3aBUCUT PACTBOPUMOCTH BEILIECTB.

3. IIpormecc pactBopeHus BemiecTB. M3 kakux cTajmii oH cOcTOUT? UTO HA3BIBAETCS TEILUIOBHIM
s dexToM pacTBOpeHUs?

4. Kakue pacTBOpbI Ha3bIBalOTCA HACBHIIIEHHBIMU, HEHACHIIIEHHBIMH U TIepechIllieHHbIMU? KaKoBbI
yciaoBus — ux  nomyuyenus? — Kakue — pacTBopel  HasplBalOTCs — pa30aBICHHBIMH U
KOHLEHTPUPOBAaHHBIMU? MoXeT Ju ObITh HACHIIEHHBI pacTBOp pa30aBlIEHHBIM, a
KOHLIEHTPUPOBAHHBIN — HEHachIIeHHbIM? [IpruBeuTe npuMepsl.

5. HazoBuTe n3BecTHBIE BaM CIIOCOOBI BBIPAXKEHUS KOJTMYECTBEHHOTO COCTaBa pacTBOPOB.

6. DNEeKTPOJUTHI U HEAIEKTPOIUTHL. UTO Ha3bIBAETCS AIEKTPOIUTUYECKOMN TUCCOLUAIeH?

7. OCHOBHBIE MOJIOKEHUS TEOPUH AIIEKTPOIUTUUECKON AUCCOIHAIIIH.

8. Maiite ompeneneHUss KHUCIOTHI, OCHOBAaHMS M COJH COIJIACHO TEOPHH DJICKTPOIUTHYECKOU
JUCCOIUALUY.

9. Kak BiusieT nmpupoaa XUMHUYECKOHM CBSI3M Ha JUCCOIMALMIO BemiecTB B pactBopax? [Ipusenute
MIPUMEPBI U CXEMBI JUCCOLMAIMU B BOJE AJIEKTPOJUTOB, UMEIOIINX NOHHYIO KPUCTAIIIMYECKYIO
PELIETKY U MOJSAPHBIX MOJIEKYJ 3JICKTPOIUTOB. YTO Takoe conbBaThl (TUApaTh)?

10. Yto takoe crenenp nuccoranuu? CuibHBIC U C1a0ble 3JeKTpOoIuThL. [IpuBeuTe mpuMepsl.

N
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11. 3aBUCUMOCTh CTENEHHU Jucconyanru OT IMPUPOABI SJICKTPOJIUTA U PACTBOPUTEIIA, KOHICHTPAUX

12.

13.
14.
15.

16.

w

o

10.
11.
12.

13.
14.
15.

16.

17.

18.
19.

3JIEKTPOJIUTA, TEMIEPATYPHI, AUIIEKTPUUECKON MPOHUILIAEMOCTH PACTBOPUTENS U BBEACHUS WIIU
BBIBEICHUSI OJTHOMMEHHBIX MOHOB U3 PacTBOPA.

HMonHoe TIpou3BeeHue BOIbl, ero 3Hauenue npu 25°C. 3HadeHue KOHIEHTpauy nonos H'

B HEUTpaJbHOW, KUCION U IMIEJIOYHOM cpenax. Bogopoaueiii nokasarenb — pH; ruapoKcuaHbIil
nokazatens — pOH. Cymma pH u pOH.

[TonsiTHE 00 MHAKMKATOpAX.
I'upponus cosel, KaKk MpoLece B3auMOJCUCTBUSA HOHOB COJIM C MOJIEKYJIaMU BOJBI.
@DakTopbl, BAUAIOIIKE HA IPOLIECC THAPOIN3a COJIEH: a) MPUPOJia HOHOB COJIH;

0) KOHIIEHTpAIMsI HOHOB COJIM; B) TEMIIEPATypa.

COBMECTHBIN TUIPOJIU3 COJICH.

Paznen 4. XuMus 3J1eMeHTOB
OObmas xapakrtepuctuka p-aieMeHToB III rpymnmel (monoxeHue B MEPUOJUYECKON CHCTEME,
3JIEKTPOHHBIE (POPMYIIBI ATOMOB, BO3MOYKHBIE CTEIICHH OKUCIICHHS, BAJICHTHOCTB ).
Oxcupn Oopa, OopHast kucioTa (IOJMydeHHUE, CBOMCTBA), KAYECTBEHHAs peakius Ha OOpHYIO
KHCJIOTY.
Comnu 6GopHOI KHCITOTHI (MeTabopatsl, TeTpadboparsl). ['uaponu3 Terpadopara Harpus. [lepibr.
CoenuHeHUs aTIOMUHUSA: OKCUJL, TUAPOKCU. AM(]OTEepHbIE CBONCTBA TUAPOKCH]IA ATFOMUHUS C
MO3ULUHI TEOPUH TEKTPOIUTUYECKON TUCCOLHAIINY.
KommiekcHble  COeAMHEHUS  allOMUHMS: aKBa- M T'MJIPOKCOKOMIUIEKChl. HaspaHus,
KJIacCU(pUKALKA 1O 3apsily KOMIUIEKCHON YacTHIIbl, COCTaBHbIE YaCTH — LIEHTPAJIBHBIA aToM,
JIMTaH/bl, BHYTPEeHHAA cdepa, BHEIHS chepa.
Conu antomMuHus (cpeiHue, IBOWHBIE — KBACIbl), UX THIPOJIU3.
buonoruueckass ponb p-anementoB |l rpynmel: Gopa W amOMUHMS, TpPUMEHEHHE HX
COEIMHEHMI B MeIMIIMHE U (papmaruu.
OOmiast xapakTepucTuka p-3yieMeHTOB IV rpynnsl (M0J0KeHHE B NMEPHOAMYECKON CHCTEME
AJIEMEHTOB, 3JIEKTPOHHBbIE (OPMYJIbBI U 3JIEKTPOHHO-CTPYKTYpPHBIE AMArpaMMbl BaJIECHTHOTO
CJIOSI aTOMOB, ITPOSIBIIsIEMbIE CTENIEHN OKMCICHUS U BaJICHTHOCTB ).
B ueM o0cOOeHHOCTH CTpO€HHs aToMa yriepoaa. YTJIepoJ, KaKk OCHOBa OPTraHUYECKUX
COCIMHECHUM.
Oxcup yrinepona (II). dusnyeckue u Xumudeckue CBOCTBA.
Oxcun yrnepoaa (IV). Ctpoenue Monekybl, (pu3nYecKre U XUMHUUECKUEe CBOHCTBA.
VYronpHas KUCIOTa M €€ CONU: KapOOHAaThl, THIPOKApOOHATHI, PAaCTBOPUMOCTH B BOJE,
TUJIPOJIU3.
KauecTtBennsie peakiuu Ha okcua yriaepoaa (IV) u kapbonaT-moH.
Oxcup xpemuus (IV). Kpemnunesslie kucnotsl. CHIIMKATHI.
buonoruueckas ponb p-siaemMeHToB [V rpymnmel: yriepoja M KpeMHHUS, NPUMEHEHHE UX
COEMHEHUI B MeAMLIMHE U (hapMaIuu.
OO6mas xapakTepucTuka p-3ineMeHToB V rpynmsl (nonoxenue B [1C, snekTpoHHble (OpMyIIbI
U 3JIEKTPOHHO-CTPYKTYPHBIE JHArpaMMbl BJIEHTHOTO CJIOS aTOMOB M 3JI€MEHTapHBIX HOHOB,
BO3MOJKHBIE CTEIICHH OKHCJICHHSI U BAJIEHTHOCTb).
A3zor. CtpoeHHe MONEKYJbl, (pU3MYecKre M XHMHUYECKHe CBOHCTBA. Ammuak. CTpocHme
MOJICKYJIBI, TIOJIy4eHHE, (u3nueckue cBoicTBa. CHOCOOHOCTH OOpa30BHIBATH BOJOPOIHBIC
cBs3u. JKuakuii aMMuax.
XUMHUYECKUE CBOIICTBA aMMMAaKa: KMCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE.
Ammunnbie KC (aMMHakaThl).
20. Conn aMMOHHS, paCTBOPUMOCTb B BOJIE, TEPMUYECKAs] yCTOMUUBOCTb.
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KauecTBeHHbIE peakIiui HA aMMUAK U HOH aMMOHHSI.

AzoTHCcTas KHCIOTa M €€ COJH. PacTBOpUMOCTP HHUTPUTOB B BOJE€ M HUX THUIPOIU3.
OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HUTPUTOB.

KayecTBeHHast peakiiysi HA HUITPUT-UOH.

A3zoTHas kucinora. PU3MUYecKre U XUMUYECKUE CBOMCTBA. A30THAsI KHCIIOTAa KaK OKUCIHUTEb.
Oco6eHHOCTh B3aUMOJICHCTBHS a30THOM KUCIOTHI ¢ MeTayutamu. «Llapckas Bonkay.

Hutpatsl. TepMuueckoe pasioxeHue.

KavecTBeHHast peakiyst Ha HUTPAT-HOH.

Coemunenus docdopa ¢ kucimopogom: okcuabl W KuciaoTel (pocdopa (V) (mera-, opro- u
mrdochOopHBIE KUCIOTHI), KX COJH, PACTBOPUMOCTH B BOJIE, TUAPOIIHU3.

KauectBennsie peakiiui Ha HOHBI KUCIOT (hochopa (V).

Buonornveckast poib p-aneMeHToB V rpymnmsl: azota u Gocdopa, IPUMEHEHUE UX COCTMHEHUN
B MEJUIIMHE U (hapMaIlii.

Oomas xapakrepuctuka p-aneMeHToB VI rpymnmsr (nonoxenue B [1C, anekrponnsie  HopmyIibl
U DJIEKTPOHHO-CTPYKTYPHBIE JMArpaMMbl BaJIEGHTHOTO CJOS aTOMOB M DJIEMEHTApHBIX HOHOB,
BO3MOJKHBIE CTEIICHH OKUCIICHHSI U BAJICHTHOCTB).

Kucnopoa. Oxcunpl, nepokcuibl. CTpoeHHE MOJIEKYIIbl BOJBI.

Bbuonorndeckass posnp kucinopona. I[IpumeHeHue KHCIOpoaa, BOJABI, MEPOKCHAA BOIOPOJA B
MeIUIMHE U (hapMaluH.

CepoBogopon, cepoBogopoanas kuciora. Cynb@uasl U THAPOCYIb(HUIBI, PACTBOPUMOCTH B
BOJIE, IMIpoin3. BocctaHOBUTENNBHBIE CBOIMCTBA cepoBOAOpoaa U cyiabpunoB. KauecTBeHHas
peaKIys Ha CEpOBOIOPOJT M PACTBOPUMBIE CYITb(HIBI.

Coenunenus cepsl (IV): okcun, cepHUCTas KUCIOTA, CYJIb(OUTBI M THAPOCYIb(UTHI.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA coenquHeHmi cepol (1V). KauecTBenHas peakuus
Ha CyJIb(UT-UOH.

Coemunenus cepel (VI): okcun, cepHas kuciora, cyibdarsl. KauecTBeHHass peakius Ha
Cynb(aT-uoH.

Tuocepnast kucnora u Tuocynb@arsl. TuocynbpaT HaTpus: MOJyYEHUE, B3aHUMOJEIHCTBUE C
KHUCJIOTaMH U OKUCIMUTENSIMH (XJIOPHOM 1 HoaHO# BOJOM).

Buonorndeckas poisb cepol. [IpuMeHeHne cepsl U €e COeAMHEHUH B MEIUIIMHE U (hapMaIliH.
O6mas xapakrepuctrka p-3iaemenToB VI rpymnmel (monoxenue B [IC, anekTpoHHble (HOpMYITBI
U 3JIEKTPOHHO-CTPYKTYPHBIE JHAarpaMMbl BAJICHTHOTO CJIOS aTOMOB W 3JI€MEHTApHBIX HOHOB,
BO3MOJKHBIE CTENICHH OKUCIJICHHS U BaJIEHTHOCTH).

CoenuHeHHsT TaJOT€HOB C BOJOPOJOM (TaJIOTEHOBOAOPOMBI), PAaCTBOPHMOCTH B BOJIE,
raJIOT€HOBOJIOPOIHBIE KUCIIOTHI, MX COJH, pAaCTBOPUMOCTh B Bojie. KauecTBEeHHbIE peakiMu Ha
raJIOTeHH/I-HOHBI.

OxucnuTenbHbIe CBOWCTBA raJIoreHOB. BoccTaHOBUTENIbHBIE CBOWCTBA raJIOr €HUA-HOHOB.
bruonmornveckass ponbs ramoreHoB. [IprMeHeHWEe B MeEIWIIMHE, CAaHUTApUA H  (dapMaIiu
raJIOTeHOB U UX COeIMHEHUH.

Oomrast xapakrepuctuka d-smementoB VI rpymmbl. DiaekTpoHHas (GopMmyia aroma xpoma, e
0COOEHHOCTb, D3JEKTPOHHO-CTPYKTYpHas JuarpaMMa BaJICHTHOTO CJIOS aroMa XpoMma.
Bo3MoxHbBIE CTETIEHH OKUCIICHHUS.

XapakTep HM3MEHEHHs KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB XpoMa C
YBEIIMYEHUEM CTENCHH OKHUCIeHust. DopMyiisl 1 HazBanus ruapokcuaoB xpoma (11), (11), (V).
Kucnorno-ocHoBHble cBoMcTBa ruapokcuaa xpoma (I11).

PaBHOBecue B pacTBOpe MEX1y XpoMaT- U TUXpOMaT-HOHAMH.

OxucnuTenbHbIE CBOWCTBA XpOMATOB M IuUXpomaroB. Bmusaue pH cpenbl Ha oOpa3zyrommuecs

MIPOJYKTHI.
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47. O6mas xapakrtepuctuka d-smementoB VIl rpymmel. DiaekTpoHHas ¢GopMmyina U 3JIEKTPOHHO-
CTPYKTypHAasi IMarpaMMa BaJICHTHOTO CJIOSl aTOMa MapraHiia. Bo3MoKHbIe CTENIEHU OKHCIICHUSI.

48. XapakTep M3MEHECHHUS KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M TuapokcuaoB mapranma (I1),
(1V), (VI), (VII) ¢ yBenrueHHEM CTETICHU OKUCIICHUS.

49. KauectBeHHas peakius Ha noH mapranma (II).

50. OxucnuTenpHBIC CBOMCTBA MIEPMAHTaHATOB, BIUsSHUE pH cpebpl Ha 00pa3yroImecs MPOTyKTHI.

51. IlpumeHenue mnepmMaHraHata Kajiusg B MEAMIMHCKOW TMpakTUKe. YpPaBHEHHE pEaKIUH, Ha
KOTOPOH OHO OCHOBAHO.

52. Oco6ennocts koHCTpyKIuH VI rpynmet [1C JI.1. Menneneesa.

53. CeMeiCTBO kere3a U INIATHHOBBIX MeTauioB. CXOACTBO M OTIIMYHE.

54. DnexkTpoHHass (opmyna U DIIEKTPOHHO-CTPYKTYpHAs AMarpaMMa BaJICHTHOTO cCJIOs aToMa
kKene3a. Bo3MOXKHBbIE CTETIEHU OKUCIICHMUS.

55. Coequnenus skenesa (1), (1), (VI): okcumpl, ruapokcuasl, coiu. IloiydeHue, CBOWCTBA,
YCTOMYUBOCTb.

56. KauectBennsie peakuuu Ha nonsl xenesa (1) u (11).

57. IlpuMeHeHue xere3a u ero COSIMHEHUH B METUIIMHE U (hapMaIiu.

58. O6mras xapakrepuctuka O-anmementoB | rpymmsl (monoxkenue B I1C, anekrponHas dopmyra
aTOMOB B OOIIEM BHJI€, OCOOCHHOCTh CTPOEHHUS BAJICHTHOT'O CJIOA aTOMOB MEIH U cepedpa,
BO3MOXKHBIE CTETICHU OKUCIICHHUS).

59. Coemunennst memu (ll): okcmn, TuApOKCHI, TONyYEeHHE, KHCIOTHO-OCHOBHBIE CBOWCTBA;
cynbar memu (II) m ero OKHCIUTENbHO-BOCCTAHOBHUTENBHBIE CBOMCTBA Ha MpUMEpe
B3auMo ieiicTBus ¢ noauaoM Kaiust. KC meau (1) — aMMuakaT, ruipOKCOKOMITIEKC.

60. Coenunenus cepedpa (1): okcua, HUTpaT, ranoreHu pl. KauecTBeHHas peakiivs Ha HOH cepedpa
(I). KC cepebpa ¢ ammMuaxom.

61. [IpuMeHeHne coeAMHEHUN MeIN U cepedpa B MEIUIMHE.

62. O6mas xapakrepuctuka d-amementoB |l rpymmsr (monokenue B I1C, snekrponHas ¢opmyna
aTOMOB B OOIIIEM BH/JIE, BO3MOKHBIE CTENIEHN OKUCIICHUS).

63. CoenmuHeHns I[MHKA: OKCHJ, THIPOKCHJ, TOJy4eHUE, KHCIOTHO-OCHOBHBIC CBOWCTBA.
KauecTBeHHas peakiusi Ha MOH [IUHKA.

64. KauectBenHas peakius Ha noH prytd (I1).

65. [IpuMeHeHne coeIMHEHNUI ITUHKA B MEIUIIUHE.

66. O6mas xapakrepuctrka S-memerToB | u |l rpynm (monoxxenue B I1C, anexTpoHHBIE HOPMYITHI
U DJIEKTPOHHO-CTPYKTYpPHBIE TUATPAMMBbl BAJIEHTHOTO CIIOSI aTOMOB M DJIEMEHTApHBIX HOHOB,
BO3MOXXHBIE CTCTICHU OKUCIICHHUS).

67. lnaronanpHOe cX07CTBO Ha ipumepe Li u Mg; Be u Al.

68. I'mapokcuaBl HATPUS, KK, MarHUS, KBNS, PACTBOPUMOCTH B BOJIC, OCHOBHBIE CBOMCTBA.

69. Oxpacka MiIaMeHU JICTYYUMH COJSIMU MIETOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB, PeaKIus
0oOHapyKEeHHS MarHHsI.

70. TToHsATHE O KECTKOCTH BOJIBI U METO/IaX €€ YCTPAaHEHHUSI.

71. Ilpumenenue coenuHeHM S-seMeHToB | u |l rpynm B Mmenummsae.

Kpurepun onieHKM KOHCIIEKTOB:
Kpurtepun onenku Bbanasl | Onenka
CooTBeTcTBHE LENSIM U 33[]a4aM JUCIUIUIMHBL, aKTyaJIbHOCTh TEMBI U 5) OTnnyHO

paccMaTpUBaEMbIX MPOOJIEM, COOTBETCTBUE COICPIKAHUS 3asBJICHHOM TeMe,
3asiBJICHHAsl TeMa MOJHOCTBIO PACKPBITA, PACCMOTPEHUE AUCKYCCHUOHHBIX
BOIIPOCOB T10 MPOOJIEME, COTIOCTABIICHBI PAa3IMYHbIE TOUKH 3PEHHS 10
paccMaTpuBaeMOMy BONPOCY, HAYYHOCTD SI3bIKA U3JI0KEHUS, IOTUYHOCTh U
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HOCJIeIOBATENFHOCTD B U3JI0KCHUH MaTepHaa, KOJIMYeCTBO HCCIIeIOBAaHHON
JIUTCPATypPhI, B TOM YUCJIC HOBEHUIITNX UCTOYHHUKOB 110 HpO6HCMe, YCTKOCTh
BBIBOJIOB, 0pOpMIICHHE PaOOThI COOTBETCTBYET HMPEIbSIBISIEMbIM
TpeOOBaHUSIM.

CooTBeTcTBHE LIETSAM U 33/1a4yaM JUCIUIUIMHBL, aKTYalbHOCTh TEMBI U 4 Xoporro
paccMaTpUBaeMbIX MPOOJIEM, COOTBETCTBUE COACPIKAHUS 3asBICHHON TEMeE,
Hay4HOCTb S3bIKa U3JI0KEHMS], 3as1BJICHHAs TEMA PACKPbITa HEIOCTATOUYHO
MIOJTHO, OTCYTCTBYIOT HOBEHININE TUTEpaTYpHbIE HCTOYHUKH 0 TpobIeme,
pu 0(opMIICHIH PabOThl UMEIOTCS HEOUETHI.

CooTBeTcTBHE IETSAM U 33a7adaM TUCIHIIIHHEL, COJIepKaHue padOThI HE B 3 VY noBierso
IIOJIHOM Mepe COOTBETCTBYET 3asIBJICHHON TEME, 3asiBJICHHAs TEMa PAaCKphITa PUTEIIBHO
HEJI0CTaTOYHO IIOJIHO, UCIOIb30BaHO HEOOIIBILIOE KOJIMYECTBO HAYYHBIX
HCTOYHUKOB, HAPYILIEHA JIOTUYHOCTb U IIOCIIEI0BATEIBHOCTD B U3JI0KECHUH
MaTepuaia, mpu 0pOpMICHHH PabOThl UMEIOTCSI HEOYETHI.

PabGota He COOTBETCTBYET LIEMAM U 3a7ja4aM JANUCIHIUIMHBI, COJIEpKAHUE 2 Heynosner-
palboThbI HE COOTBETCTBYET 3asIBICHHON TeMe, Coiep KaHue paboThl BOPUTEIILHO
U3JI0’KEHO HE HAyYHBIM CTUJIEM.

MeToanuyeckne MaTepuaJibl, ONpeaessomme npoueaypbl OlleHMBAHUS

OO0yyaroniemycsi HEOOXOAMMO B T€UEHHE 2-3 MUHYT U3NIOKUTH CYTh M3JIaraeMoro BOIMpPOCa,
CTPEMSCh JIeJaTh 3TO MaKCUMAJIbHO MOJIHO U Mociea0BaTenbHO. O0yJaronuicss MOXKET ONUpaThCst
Ha TOATOTOBJICHHBIA B XOJE CAMOCTOSITENFHON pabOThl KOHCIHEKT. [lomkeH ObITh JaH MOJIHBIM,
Pa3BEpHYTHIN OTBET Ha IMOCTABJIEHHBIM BOIPOC, MTOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHHUH 00
00BEKTEe, TMPOSBIAIOIMIASACA B CBOOOJHOM OMNEPUPOBAHUU TIOHSATHUSMH, YMEHHH BBIICITUTH
CYIIIECTBEHHBIC M HECYIIECTBEHHbIE €r0 TMPU3HAKU, MPUUYMHHO-CICJACTBEHHBIC CBSI3U; 3HAHHE 00
o0BeKTe JeMOHCTpupyeTcss Ha ¢OHE TIOHMMaHUs €ro B CHUCTeMe JaHHOW Hayku U
MEXKIUCIUIITMHAPHBIX  cBsi3ed.  OtTBer  ¢opMmynupyeTrcs B TEpMHHAX HAyKH, H3JI0XKEH
JINTEPATYPHBIM S3BIKOM, JIOTUUYEH, I0KA3aTENICH, IEMOHCTPUPYET aBTOPCKYIO IMO3ULIUIO CTYICHTA.
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IIpomeskyTOoUHAs1 aTTecTALMS MPOBOAUTCS B (hpopMe IK3aMeHA.
HpOMe)KYTO‘-IHaSI aTTeCcTanuda BKJIFOYACT CJICAyromuc THUIIbI 3aI[aHI/II71 . PCIICHHUC

CI/ITyaHI/IOHHOﬁ 3ajJa4u, CO6CCCI[OBaHI/Ie 1O KOHTPOJIbHBIM BOIIPOCAM.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

1. CUTYALHUOHHBIE 3AJIAYHA

YroObl CKOPOCTh XUMUYECKOM peakiuu Bo3pocia B 81 pa3 (TemmneparypHblii ko3 duiueHt
paBeH 3), TeMIiepaTypy HY’KHO ITOBBICUTD Ha:

YtoObl CKOPOCTh XUMHUYECKOW peakIiuy Bo3pocia B 27 pa3 (TemmeparypHblid KO3 pHUIueHT
paBeH 3), TeMiepaTypy Hy’HO IOBBICUTh Ha:

YroObl CKOPOCTh XUMHUYECKOW peaklnu Bo3pocia B 9 pa3 (temnepaTypHblii  kodddurment
paBeH 3), TeMiepaTypy HY»HO IOBBICUTh Ha:

UroObl CKOpOCTh XHMMHUYECKOM peakuuu Bo3pocia B 243 pasza (TeMmiepaTypHbII
KO3 PHULIMEHT paBeH 3), TeMIIepaTypy HYHO MOBBICUTh Ha:

UTo0OBl CKOPOCTh XUMUYECKON peakiiiu Bo3pociia B 4 pa3a (TemrepaTypHbiii ko3 dumueHT
paBeH 2), TeMiepaTypy Hy’HO IOBBICUTh Ha:

UroObl CKOpPOCTh XMMMUYECKOM peakiuu Bo3pocia B 32 pasa (TeMiepaTypHbIH
KOX(QPHUIMEHT paBeH 2), TEMIIEPaTypy HYKHO HOBBICUTH Ha:

YToOBI CKOPOCTh XMMHUYECKOH peakliiy BO3pocia B 8 pa3 (TeMmneparypHbiii ko3¢ duuneHT
paBeH 2), TeMIepaTypy Hy»HO MOBBICUTh Ha:

YTo0OBI CKOPOCTh XUMHYECKON peakuu Bo3pocia B 16 pa3 (remneparypHblii ko3¢ duuneHT
paBeH 2), TeMIepaTypy HY»HO MOBBICUTh Ha:

UroObl CKOpPOCTh XMMHMUYECKOM peakiuu Bo3pocia B 64 pasa (TeMmmepaTypHbIH
KOA(QPHUIMEHT paBeH 2), TeMIIEpaTypy HYHO MOBBICUTh Ha:

YToOBI CKOPOCTh XMMHYECKOM peakuu Bo3pocia B 16 pa3 (remneparypHblii ko3¢ duuneHT
paBeH 4), TeMIepaTypy HYHO OBBICUTb Ha:

YroObl CKOpPOCTP XMMHYECKOM peakuuu Bo3pocia B 256 pa3  (TeMmepaTypHbIH
KOX(QPHULIMEHT paBeH 4), TeMIiepaTypy HYHO MOBBICUTh Ha:

UroObl CKOpPOCTh XMMHUYECKOM peakiuu Bo3pocia B 64 paza (TeMmrmepaTypHbIH
KO3 PHUIMEHT paBeH 4), TeMIlepaTypy HY>KHO HOBBICHTD Ha:

[Ipu yBennuennn temmnepatypsl Ha 30°C cKOpOCTh peakuu Bo3pacTeT B 27 pa3, eciu
TeMIepaTypHbId K03 PUIIMEHT paBeH:

[Ipu yBennuennu temmnepatypsl Ha 30°C CKOpOCTh peakuu BO3pacTeT B 8 pas, eCciau
TeMIIepaTypHbIi K03 PUIHEHT paBeH:

IIpu yBenuuenun temnepatypsl Ha 30°C ckopocTh peakiiuu Bo3pacTeT B 64 pasa, ecin
TeMIepaTypHbIi K03 PUIHEHT paBeH:

IIpu yBenuuenuu temnepatypsl Ha 20°C cKOpOCTh peakuy BO3pacTeT B 4 pasa, eciu
TeMIepaTypHbId K03 PUIIMEHT paBeH:

[Ipu yBennuennn temrnepatypbl Ha 20°C CKOpPOCTh peakiuu BO3pacTeT B 9 pas, ecinu
TeMIIepaTypHbId KO3 PULIUEHT paBeH:

[Ipu yBenuuennn temneparypsl Ha 20°C CKOpOCTh peakiuu Bo3pacTeT B 16 pas, ecinu
TeMIepaTypHbIid KOA()PHUITMEHT paBeH:

IIpu yBenuuenuu temnepatypsl Ha 40°C ckopocTh peakiuu Bo3pacTeT B 16 pas, ecin
TeMIiepaTypHbIid KOA(DPHUITUEHT paBeH:

IIpu yBenuuenun temnepatypsl Ha 40°C ckopocTh peakiuu Bo3pacteT B 256 pas, eciu
TeMIIepaTypHbId KO3 PULIMEHT paBeH:
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[Ipu yBenuuenun temneparypsl Ha 40°C ckopocTh peakiiuu Bo3pacTeT B 81 pas, eciu
TeMIIepaTypHbId KO3 PHULIMEHT paBeH:

[Ipu yBenuuenuu temnepaTtypsl Ha 50°C ckopocTh peakiiuu Bo3pacteT B 32 pasa, eciiu
TeMIiepaTypHbIid KOA()PHUITUEHT paBeH:

IIpu yBenuuenuu temnepatypsl Ha 50°C ckopocTh peakuu Bo3pacTeT B 243 pasa, eciu
TeMIiepaTypHbIid KOA()PHUITMEHT paBeH:

[Ipu noeimenun Temmneparypsl Ha 20°C (TeMriepaTypHbIi KO3 GUIIMEHT paBeH 2) CKOPOCTh
XUMHUYECKON PEAKLIUU BO3PACTET B:

[Tpu noBeimeHnu Temnepatypsl Ha 30°C (TemmneparypHbiit ko3 pUIMEeHT paBeH2) CKOPOCTh
XUMHUYECKON PEAKLIUU BO3PACTET B:

[Tpu noBeimennu Temnepatypsl Ha 40°C (TemreparypHblidi KO3 GUIIMEHT paBeH 2) CKOPOCTh
XUMUYECKON peakii BO3pacTeT B:

[Tpu nmoBeimennn Temnepatypsl Ha 50°C (TemreparypHblii KO3 QUIIMEHT paBeH 2) CKOPOCTh
XMUMUYECKOH peakIM1 BO3paCTET B:

[Tpu noBeimeHnu Temnepatypsl Ha 20°C (TemmneparypHbiit ko3 duineHT paBeH 3) CKOPOCTh
XUMHUYECKON PEAKLIUN BO3PACTET B:

[Tpu noBeimeHnu Temneparypsl Ha 30°C (TemmneparypHbiit ko3 duineHT paBeH 3) CKOPOCTh
XUMHUYECKON PEAKLIUN BO3PACTET B:

[Ipu noseimeHnu Temnepatypsl Ha 40°C (TemmneparypHbiil K03 pUIIMEHT paBeH 3) CKOPOCTh
XMMHUYECKON pPEaKIIMK BO3PACTET B:

[Ipu noseimeHnu Temnepatypsl Ha S0°C (TemmneparypHbiii K03 QUIMEHT paBeH 3) CKOPOCTh
XMMHUYECKON pPEaKIIMK BO3PACTET B:

ITpu noBeiiennn Temnepatypsl Ha 20°C (TemnepaTypHblii K03 (GUIIMEHT paBeH 4) CKOpOCTh
XUMHUYECKON PEAKIINN BO3PACTET B:

ITpu noBeiiennn Temnepatypsl Ha 30°C (TemnepaTypHblii K03 (GUIIMEHT paBeH 4) CKOPOCTh
XUMHUYECKON PEAKIIUN BO3PACTET B:

[Ipu noseimeHnu Temnepatypsl Ha 40°C (TeMmneparypHbiil K03 PUIIMEHT paBeH 4) CKOPOCTh
XMMHUYECKON pPEaKIIMK BO3PACTET B:

[Ipu noseimeHnu Temnepatypsl Ha 10°C (TemneparypHbiil K03 PUIIMEHT paBeH 4) CKOPOCTh
XUMHUYECKOHN pEeaKIIMK BO3PACTET B:

Momnsipuas kounertparms (C) pactBopa ¢ ®(ZnSO4) = 5% u p = 1,042 r/mut paBHa:
Momnsipuas konneHTpaius (C) pactBopa ¢ ®(CuSQOy4) = 6% u p = 1,062 /M paBHa:
Momnsipuas koutentparwms (C) pacrBopa ¢ @(LINO3z) =3% u p = 1,018 r/mi1 paBHa:
Momnsipras kounentpaius (C) pactBopa ¢ ®(CoSOy) = 6% u p = 1,062 r/mi paBHa:
Momnsipras xonnentpanus (C) pactBopa ¢ ®(NaxSO4) = 6% u p = 1,074 r/mn paBHa:
Momnsipuas konnentpaius (C) pacrBopa ¢ w(NaBr) =10% u p = 1,032 r/min paBHa:
Momnsipuas konteatparms (C) pacrBopa ¢ ®(MnSO4) = 5% u p = 1,028 r/mut paBHa:
Momsipuas kontertparms (C) pactBopa ¢ w(NaxSO3) = 6% u p = 1,024 r/mi paBHa:
Momnsipuas konuentpaims (C) pactBopa ¢ w(Nal) =4% u p =1,015 r/Mmn paBHa:
Momnspras konnentpanus (C) pactBopa ¢ ®(FeSO4) = 6% u p = 1,082 r/mn paBHa:
Momnsipuas kounentpais (C) pactBopa ¢ ®(Co(NOs),) =0,7% u p = 1,015 r/mn paBHa:
Momnsipuas kounentpais (C) pactBopa ¢ o(MgCly) =4,5% u p = 1,063 r/mn paBHa:
Momnsipuas konnentpanus (C) pactBopa ¢ ®(MgSO4) = 8% u p = 1,077 r/mi paBHa:
Momnspuas konnentpanus (C) pactBopa ¢ o(AgF) = 12% u p = 1,052 r/mn paBHa:
Maccosas monst ®(ZnSO,) B pacTBope ¢ MosisipHoii KoHnentparuei C = 0,400 Mons/1 U
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p = 1,042 r/mn paBHa:

51. Maccosas gomnst o(CuSO,) B pactBope ¢ MossipHoit koureHTpanueii C = 0,100 monb/n u
p = 1,008 r/mi paBHa:

52. Maccosas gons o(LiINO3) B pactBope ¢ MossipHoii KoHmenTpareir C = 0,650 Mo/ 1
p = 1,030 r/mn paBHa:

53. Maccosas gomnst ®(CoSO,) B pactBope ¢ MossipHo#t koureHTpanueii C = 0,100 monb/n u
p = 1,008 r/mi paBHa:

54. Maccosas gons ®(Na;SO,) B pactBope ¢ MonsspHoii kKoruentpareir C = 1,200 Mons/a1 1
p = 1,028 r/mn paBHa:

55.  Maccosas gomns o(NaBr) B pactBope ¢ mossipHoit kouteHTpanueii C = 0,850 Monb/n u
p = 1,038 r/mi paBHa:

56. Maccosas noas ®(MnSO,) B pactBope ¢ MossipHoii KortieHTparein C = 0,201 mosb/1 u
p = 1,008 r/mn paBHa:

57. Maccoas nons ©(Na;SO3) B pactBope ¢ MossipHoii koHueHTpanueir C = 0,100 Mmons/n 1
p = 1,005 r/mi paBHa:

58. Maccosas nons o(Nal) B pactBope ¢ mosnsipHoii kontentpareid C = 0,750 Monp/n u
p = 1,008 r/mn paBHa:

59. Maccosas ngomns o(FeSO,) B pactBope ¢ MossipHoit koHteHTpanuei C = 0,900 Mosb/1 u
p = 1,112 r/mn paBna:

60. Maccosas noas o(Co(NOs)2) B pactBOpe ¢ MosipHoii KoHteHTpareid C = 0,780 Moib/a u
p = 1,320 r/mu paBHa:

61. Maccosas nons w(MgCly) B pactBope ¢ mossipHO# koHteHTparmeit C = 1,080 Mons/n u
p = 1,242 r/mn paBHa:

62. Maccosas noas »(MgSO,) B pactBope ¢ MossipHO#t KoHtteHTparei C = 1,050 mosp/n u
p = 1,12 r/mn paBHa:

63. Maccosas gonst o(AgF) B pactBope ¢ mossipHoit kouteHTpanuei C = 1,250 Mosb/nm u
p = 1,327 r/mn paBHa:

Aav

MeTtoauyeckue MaTepuaJbl, onpeaesiioue npoue1ypbl OeHNBaHUS

OOyuaromiemMycst HEOOX0AUMO B T€UEHUE 2-3 MUHYT M3JIOKUTH CYTh M3JIaraeéMoro BOIpoca,
CTpEeMSCh JlelaTh 3TO MAaKCUMaJIbHO IOJHO W MOCHeNoBaTeabHO. JlomkeH ObITh JaH TMOJHBIH,
pa3BepHYTHIM OTBET HA MOCTABJIECHHBIA BOIPOC, MOKa3aHAa COBOKYMHOCTh OCO3HAHHBIX 3HAHUN 00
0o0BbEeKTEe, TMPOSBIAIOMIASACA B CBOOOJHOM OMNEPUPOBAHUU TIOHATUSMH, YMEHHH BBIACIUTH
CYIIECTBEHHBIE M HECYIIECTBEHHBIE €ro IMPHU3HAKH, MPUUYMHHO-CIECTBEHHBIE CBS3U; 3HaHUE 00
o0BbeKTEe JIeMOHCTpUpYyeTCsi Ha (OHE TIOHMMaHUs €ro B CHUCTeMe JaHHOW Hayku U
MEXIUCUMIUIMHAPHBIX — cBsizedl. OtBer (opMynupyercs B TEPMHHAX HAyKH, H3JI0XKEH
JUTEPaTypPHBIM S3BIKOM, JIOTUUYEH, I0KA3aTEeIeH, JEMOHCTPUPYET aBTOPCKYIO MO3ULUIO CTYACHTA.
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3. IEPEYEHb KOHTPOJIBHBIX BOITPOCOB VIS COBECEJJOBAHUSA

Ne Bomnpocsl 11 IPOMEKYTOYHOM aTTeCTAIUMU IIpoBepsiembie
KOMIIeTeHIIUH

1. CtpoeHue aromMa: aTOMHOE SApO, HYKIOHBI (TpoToHBI, HeuTpoHsl), | OK 01. OK 02.
anekTpoHbl. OpOurtans. @Dopmel U HampaBieHHOCTh opbOutaneir B | OK 04. OK 07.
npoctpaHcTBe. [logypoBeHb, ypoBeHb. DJIEKTPOHHAs €MKOCTb OpOMTaIH, [IK 2.5.
MIOJIYpPOBHS, YPOBHSI.

2. [IpaBuna dopmupoBanust 3IeKTPOHHBIX oOosouek aromoB — mpunHmun | OK 01. OK 02.
HauMeEHbIIeH »dHepruu, npaBwio ['yama. Onexrtponueie ¢opmynsl u | OK 04. OK 07.
ANEKTPOHHO-CTPYKTYpPHBIE JHarpaMMbl aTOMOB. OMIIMPUYECKOE IPABUIIO IIK 2.5.
COCTaBJICHUS AJIEKTPOHHBIX (opMyi. UeTblpe cemelcTBa 3JIEMEHTOB, UX
KpaTkas XapakTepucTuka (MOJIOKEHHWE B TEPUOJUYECKON CHUCTeMe
9JIEMEHTOB, JJICKTPOHHBbIE  (OPMYJIBI aTOMOB B OOIIEM  BHJE,

MIPUHAJIJICKHOCTh K MEeTaJlIaM U HEMeTaJllaM).

3. [lepuoanueckuii 3axoH (I13). Konctpykus kopotkonepuoanoro Bapuanra | OK 01. OK 02.
nepuoanueckoit cucremsl (I1C): mepuogst, rpymnmel, noarpynmel. Cesase | OK 04. OK 07.
MEXJIYy CTPOCHHMEM OJJIEKTPOHHOH OOOJIOUKM aroMa U IMOJIOXKEHHUEM [IK 2.5.
anemenTa B 11C.

4. OpOuTanbHbIl paguyc, PHEPrusl HOHU3ALMH, CPOACTBO K 3nekTpoHy, | OK 01. OK 02.
OTHOCHUTEIIbHAS 3JIEKTPOOTPULIATENBHOCTD, Nepuoandeckuii xapakrep ux | OK 04. OK 07.
WU3MEHEHHUS. IIK 2.5.

5. OCHOBHbIE THUIIBI XUMHUUYECKOW CBSI3U: KOBaJEHTHas, MOHHas1, BogopoaHas, | OK 01. OK 02.
MeTaJlIM4ecKasi; UX Kparkas xapaxktepuctuka. llpumepst coenunenuit ¢ | OK 04. OK 07.
pa3NUYHBIMM THUIAMU CBsI3€i, MX CBONCTBa (pacTBOPUMOCTb B BOJE, IIK 2.5.
(bu3MYecKoe COCTOSTHUE, TEMIIepaTypa TIaBICHUS).

6. XapaKTEepUCTUKA XMMHUYECKOM CBSI3U: JJIMHA, dHeprus, BajeHTHoIA yroia. | OK 01. OK 02.
JIBa MexaHu3Ma 00pa30oBaHUsl KOBAJECHTHOM CBsA3M: 0OMeHHBIN U qoHOpHO- |  OK 04. OK 07.
aKIENTOPHBIA. DJIEKTPOHHO-CTPYKTYpPHBIE AuarpamMmsbl yactuil: Hp, H»O, [IK 2.5.
Hs0", N, NHi;, NH,  wu np. Konmenmmst rulGpuam3anuyd  aTOMHBIX
opbutanei. Tunel ruOpuauzanuu s- U p-opourtaneit: sp, spz, Sp3. Tursl
CBSI3€H 1O XapakTepy MepeKpbIBaHUS aTOMHBIX OpOUTaNel: G- U TM-CBA3H.

OpvHapHBIE U KPaTHBIE CBSI3H.

7. [Tonspuzanust koBajdeHTHOW CBsi3u. MoHHAs cBsi3b — mpenenbHbiid cnydad | OK 01. OK 02.

KOBaJICHTHOM NoJsipHON cBs3u. [IpaBuno [lonunra. OK 04. OK 07.
IIK 2.5.

8. Kommnekcusie coequnenust (KC). Onpenenenne nousatus KC. Ctpoenne | OK 01. OK 02.
KC: uenrpanbhblii aTOM, KOOPJMHALMOHHOE YUCIIO LEHTpalibHOro aroma, | OK 04. OK 07.
JIMTaH/Ibl, JOHOPHBII aTOM JIUTaHI0B, BHYTpeHHssI U BHeHHss chepbl KC. IIK 2.5.
[lepuunas u BropmuHas gucconmarnuss KC. Kmaccudukanus KC: mo
3apsAay KOMIIEKCHOM YacTHIIbl, IO TUITY JIMTAH/I0B, IO MPUHAAJIEKHOCTH K
KJIaccaM HeOpraHM4YeCcKux BemecTB. buonornueckas poias KC.

9. XumMuueckass KuHeTHKa. Peakuuu mpocTtele M cinoxHble (nmapamiensHele, | OK 01. OK 02.
rocJenoBarenabHble, conpsbkeHHble). CkopocTh xumudeckux peakmnuii. | OK 04. OK 07.
@akTOpBI, BIUAIOIIME HA CKOPOCTh XMMUYECKUX PEAKLUN B TOMOT€HHBIX U [IK 2.5.

TeTepOreHHBIX CHCTEMax. 3aBHCHMOCTh CKOPOCTH MPOCTOM peakuuu OT
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KOHIEHTPALlUU Pearupyromux BelecTB. 3aBUCUMOCTb CKOPOCTH pEaKluu
ot Temneparypsl. [Ipasuno Bant-I'ododa.

10. O6parumble W HeoOpaTUMble peakuuu, npuMmepbl 3Tux peaknuid. | OK 01. OK 02.
Xumnueckoe paBHoBecue. CMmerienue (caBur) xumuueckoro paBHosecus. | OK 04. OK 07.
[Tpuniun Jle [laTense. IIK 2.5.

11. PactBopbl. OCHOBHBIE NOHATHUSA: PacTBOp, pacTBoputenb, pactBopeHHoe | OK 01. OK 02.
BemecTBo. CriocoObl BRIpaXEHHS Ccozep:kaHusi pacTBopeHHoro BemiectBa: | OK 04. OK 07.
MaccoBas J0JIs1, MOJISIpHAs: KOHLEHTPALIUSL. IIK 2.5.

12. Teopust snexrponuruueckoil auccounanuu. OcHoBHble mnojnoxeHus | OK 01. OK 02.
teopun C.Appenuyca. Ilonarue o cunbHbIX U cnabbix anekTponurtax. | OK 04. OK 07.
Crenenp IUCCOIMAIINN; €€ 3aBUCUMOCTh OT TEeMIEPaTyphl, KOHLIEHTPAIIUU K 2.5.
AJEKTPOJINTA, KOHIIEHTPAIIMH OJHOUMEHHBIX HOHOB.

13. Huccomnmarusi  Boasl. HMonnoe mnpousBenenue Boasl. Bomopoansni | OK 01. OK 02.
nokazarens (pH). [lonstue 06 nnanKaTOpax. OK 04. OK 07.

I1IK 2.5.

14. I'mpponus coneit. I'maponu3 mo katuoHy W 1o aHuoHy. CMelleHue OK 01. OK 02.

paBHOBECHSI B pEAaKLIUAX THIPOIH3A. OK 04. OK 07.
IIK 2.5.

15. OnextpoHHass Teopus OB-peakuwmii. OB-cBoiictBa 3nementoB u ux | OKO0l. OK 02.
coeqMHEHNH B 3aBUCUMOCTU OT mojioxkeHust B IIC. VI3MeHeHUe cTemeneit OK 04. OK 07.
OKHCJIEHUS aTOMOB 351eMeHTOB B OB-peaknusx. IIK 2.5.

16. S-DJIEMEHTBI. OOmas xapakrtepuctuka. Bogopon. Ocobennocts | OK 01. OK 02.
nonoxenus B [IC. Peakumm ¢ kucinopomom, raigoreHamu, metamiamu, | OK 04. OK 07.
OKCHJAMH. TIK 2.5.

17. s-OnemenTsl | u Il rpynn. O6mas xapakrepuctuka. Okeujpl, tuapokeuasl | OK 01. OK 02.
n comu. OKpacka IJIaMEHM COJISIMM IIEJIOYHBIX U IienouyHo-3emenbHbIX | OK 04. OK 07.
MeTauioB. Ponb  s-MeTamiioB B MUHEpalbHOM OajlaHce oOpraHu3Ma. K 2.5.
IToctynnenue B opranusMm c Bojaoil. XKecTKocTb BOABI, €€ BIMSHUE Ha
KUBBIE OpraHu3Mbl. MeToabl ycTpaHeHHs kecTKocTH. CoenuHeHus
KaJblMsl B KOCTHOM TKaHH. lIpuMeHeHue cOeqUHEHUH HaTpus, Kaius,

KaJIbIMSI 1 MarH¥sl B MEIMIIMHE U (hapMaIum.

18. p-Dnementsl. O6mas xapaktepuctuka. Viamenenue cBoiicts p-anemento | OK 01. OK 02.
npu mnepexone ot III rpymmer xk VIII rpynme (pammycst atomon, | OK 04. OK 07.
AJIEKTPOOTPHUIIATENIBHOCTD, XaPAKTEP BBICIIUX OKCHJIOB U THJPOKCHJIOB). I1IK 2.5.

19. p-OnemenTsl Il rpynner. O0mmas xapakrepuctuka. bop: nonoxenue B I1C, | OK 01. OK 02.
3JIEKTpOHHAas (opMysa aToMa, BaJIeHTHOCTh M cTeneHb okucinenus. Oxkeun | OK 04. OK 07.
o6opa. Optobopnas kucimota. bypa. T'maponu3 terpabopata HaTpwHs. K 2.5.
KavectBenHast peakius Ha OOpHYI0 KUCIOTYy. bronoruyeckast pons 60pa.

[IpumeneHnne coeguHeHU OOpa B MEIUITMHE.

20. Amomunuit: nonoxenne B [IC, omektponnas ¢opmyna artoma, | OK 01. OK 02.
BAJICHTHOCTh M CTENEHb OKucieHud. Okxcun m rugpokcun amomusus, | OK 04. OK 07.
MoJTy4eHue, CBOMCTBA. AMGMOTEPHOCTh THAPOKCH/IA ATFOMUHUS C TTO3UIIHNA IIK 2.5.
TEOPHM AJIEKTPOJIUTUYECKON nucconmanuu. OpTo- M MeTaaTlOMHUHATHI,

TUIPOKCOCONH, KBaclbl. [ maponus coneit amomunus. [Ipumenenue coenu-
HEHHI QJIIOMUHUS B MEIMIIMHE U (hapMaliu.

21. p-OaemenTsl IV rpynmei. OOmias xapakrepuctuka. Yiepoa: nojoxenue B | OK 01. OK 02.
I1C, 0cob6eHHOCTh MIEKTPOHHOI'O CTPOCHUS aToMa, AJIeKTpoHHast ¢popmyna, |  OK 04. OK 07.
BO3MOXXHBIC  3HAYCHWs]  BAJICHTHOCTM M CTEHNEHU  OKHUCJICHUS. I1IK 2.5.
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AKTHUBUPOBAaHHBIA YroJib. buonoruueckas ponp yriepona. [lpumenenue
yIJIepoja U €ro COeTMHEHUH B METMITMHE U (papMaluu.

22. Oxkcua yrinepona (IV): monydenue, ¢pusnueckue u xumudeckue corctea. | OK 01. OK 02.
YronpHas kuciora, e€ cBoiictea. Conu yroiapbHOU KUCIOTH — kKapOooHatel 1 | OK 04. OK 07.
TUAPOKApOOHAThI, WX THUIApoJn3. KadecTBEeHHbIE peakiuu Ha KapOoHaT- IIK 2.5.
MOHBI ¥ okcu yriepona (1V).

23. Kpemnuwii: monoxxenue B I1C, anektponnas dopmyna aroma, Bo3moxHbeie | OK 01. OK 02.
3HaUYEeHMUs] BaJEHTHOCTU U creneHu okucieHus. Oxcupa kpemuus (IV), | OK 04. OK 07.
KpEeMHUEBasi KUCIIOTa, CUIMKaThl. [IpuMeHeHHe coelnHEHUN KpEeMHHUS B [IK 2.5.
MeIUIMHE U (hapMaIiH.

24, p-OnemenTsl V rpynnsl. O6mas xapakrepuctuka. Azor: nonoxenue B [IC, | OK 01. OK 02.
aMeKTpoHHas (opmyna aToma, BO3MOXHBIE 3HadeHusi BajeHTHocTH u | OK 04. OK 07.
CTeneHu OKucieHus. buonormyeckas posb asora. IlpumeHeHue [IK 2.5.
COEJIMHEHMI a30Ta B MeIUIIMHE U (papMallnu.

25. Bomoponnsie coemunenuss azora. Ammuak: crpoeHue wmoiekynbl, | OK 01. OK 02.
noyiyueHue, (U3MYECKUe CBOMCTBA, XUMHYecKHe cBoicTBa (kuciotHo- | OK 04. OK 07.
OCHOBHBIE u OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE). AMMUaKartbl [IK 2.5.
(ammunnbie KC). Conu ammonus. KadecTBeHHbIe peakii HA aMMHUAK U
MOHBI AMMOHUSL.

26. Oxcupl a3oTa: GpopMyiibl, Ha3BaHUs, CBOMCTBA. OK 01. OK 02.

OK 04. OK 07.
IK 2.5.

27. A3zoTuctas  KMcIOTa M HUTPUTH, MX  xumuueckue cBoiictBa | OK 01. OK 02.
(OKHCITUTENBHO-BOCCTAHOBUTENbHAS ~ TBOMCTBEHHOCTH). KauectBennas | OK 04. OK 07.
peaKiys Ha HUTPUT-UOHBI. IIK 2.5.

28. AzoTHas kuciora. usnueckue U XMMHUecKHue cBoicTBa (a3oTHas kuciora | OK 01. OK 02.
KaK OKHCIIUTENb, OCOOCHHOCTH B3anMoiecTBusi ¢ metaiiamu). Hurpater, | OK 04. OK 07.
WX pacTBOPUMOCTH B Bojie. KauecTBeHHas peakiiusi Ha HUTPAT-UOHBI. IK 2.5.

29. ®docop: nonoxenue B [IC, amekrponnas ¢opmyrna atoma, BosmoxHble | OK 01. OK 02.
3HAQUYE€HMs] BAJIEHTHOCTU U CTENEHU OKucieHusa. buonornueckas posnb | OK 04. OK 07.
dbocdopa. [Ipumenenne coenqunennii pochopa B meauimue u dhapmaiuu. IIK 2.5.

30. Oxcunbl  ¢dochopa: Qopmynsl, HazBaHus, noiaydeHue u cBoiictBa. | OK 01. OK 02.
®ocdopucras kucinora. Mera-, opto-, udocpopHsie KucioTsl 1 ux conu. | OK 04. OK 07.
I'maponus  ¢ocpatoB. KauecTBeHHBlE peakuud Ha MeTa-, OpTO- H [IK 2.5.
nudocdar-noHsl.

31. p-Onementsl VI  rpynmel.  OOmas  xapakrepuctuka. Kucnopox: | OK 01. OK 02.
aNeKTpoHHas (opmyna aToMa, BO3MOXKHBIE 3HadeHHsi BajeHTHocTH u | OK 04. OK 07.
CTETIEHH OKHUCIIeHHs. XHMHUYECKas aKTHUBHOCTb MOJIEKYJISPHOTO | [K 2.5.
aTOMHOTO Kuciopoza. Boga, ctpoeHne Mosekysibl, pU3NYECKUe CBOWCTBA.

Buonoruueckas posib Kucaopoaa U Bojabl. [IpuMeHeHne Kuciopoia U BobI
B MEJIUITHE.

32. Cepa: momoxenue B IIC, smextponHas ¢dopmyna aroma, Bo3moxkable | OK 01. OK 02.
3HAUYEHMs BaJICHTHOCTH U CTENEHU okuciieHus. buonoruueckas poinb cepel. | OK 04. OK 07.
[IpuMeHeHue ceprl U €e COeTMHCHUI B MEUITMHE U (hapMaIuu. IIK 2.5.

33. CepoBogopo/, CTpOEHUE MOJICKYJbI, MmosydeHue, pusudeckue cpoiictBa. | OK 01. OK 02.
CepoBosopoiHasi KHUCIO0Ta, Cynb(GUIbI, BOCCTaHOBHTENbHBIC cBoicTBa. | OK 04. OK 07.
I'uaponns cynpdunos. KauecTBeHHBIE peaklinu Ha CYIb(HI-HOHBI. IIK 2.5.

34. Oxkcun cepol (IV), ceprucras kucnora, cynbhurtbl, ux xumudeckue | OK 01. OK 02.
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CBOICTBA (OKHCIUTEIPHO-BOCCTAHOBUTEIbHAS nBorictBeHHocTh). | OK 04. OK 07.
I'uaponus cynsduroB. KauectBennsie peakunmu Ha okcupn cepsl (IV) u [IK 2.5.
CyJb()UT-HOHBI.

35. Oxcupn cepol (VI), cepnas kucinora, ux xumudeckue cporctBa. Comu | OK 01. OK 02.
cepHoii kucioThl. KaduecTBeHHast peakius Ha cyinbdar-uonsl. Tuocepnas | OK 04. OK 07.
KucioTa. TuocynbaTbl, HX YCTOMYMBOCTH M BOCCTAHOBUTEILHBIC [IK 2.5.
cBoiicTBa. KauecTBeHHbIE peakliuu Ha THOCYJIb(aT-HOHBI.

36. p-Onementsl VI rpynmel. O6miast xapaktepuctuka. Diekrponnsie popmy- | OK 01. OK 02.
Il aTOMOB. BO3MOKHBIE 3Hau€HMsI BaJ€HTHOCTH M creneHu okucieHus. | OK 04. OK 07.
dusznueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJIEHCTBHE C BOJOM, K 2.5.
11eJI0YaMU, OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE CBoWcTBa). Ilpenapatsl
«aKTHBHOI'O XJIOpa»: XJIOpHas BOJA, XJOpHas M3BeCTb. buonormueckas
ponb iHoma u xjopa. IlpuMeHeHMe TrajJoreHoB M MX COEAMHEHHH B
MEIUIMHE U (hapMallvm.

37. ["anoreHoBOOpPOBI, CIOCOOBI WX MOJYy4eHHUs, pacTBopuMocts B Bozae. | OK 01. OK 02.
["anoreHoBOIOPOAHBIE KUCIOTHI, JAUCCOIMALIMS, KHUCIOTHBIE CBOMCTBA. OK 04. OK 07.
BoccranoBurenbHbie CBOICTBa raJIOreHU]1-UOHOB. Conu [IK 2.5.
raJIor€HOBOJIOPOAHBIX KHUCIOT. KauecTBEeHHbIE pEaKIMM Ha TaJlOreHUI-

VIOHBI.

38. CoenuHeHns rajaoreHoB ¢ kuciaopogom. Okcokucnorsl xiopa u ux comu: | OK 01. OK 02.
¢bopMynbl W Ha3BaHUS; 3aBUCUMOCTb CHJIBI KHCIOT, ycrouumBoctH u | OK 04. OK 07.
OKHCIIUTEIbHBIX CBOMCTB KHCIOTHBIX OCTaTKOB OT CTENEHH OKHUCIICHUS IK 2.5.
XJI0pa.

39. O6miasi  xapaktepuctuka d-agementoB. OOmas  xapakrtepuctuka. | OK 01. OK 02.
Ocobennoctu  O-ameMeHTOB:  mepeMeHHble  cTermeHd  okucienus, | OK 04. OK 07.
obpazoBanue KC. IK 2.5.

40. d-Dnementsl VI rpynmel. OOmiast xapakrepuctuka. Xpom: monoxenue B | OK 01. OK 02.
I1C, anexTpoHHas popMysa aTOMa, BO3MOKHBIE CTETIEHU OKHCIICHUS. OK 04. OK 07.

IIK 2.5.

41. Coenunenus xpoma (ll) u (III): okcuawsl u ruapokcuabl, ux kuciaotHo- | OK 01. OK 02.
OCHOBHBIEC CBO#CTBa. AMboTepHOocTh THapokcuaa xpoma (III) ¢ mosummit | OK 04. OK 07.
TeopuM 3jekTpoiuTuyeckor aucconmanuu. Comm  xpoma (ll), wux [IK 2.5.
pacTBOpUMOCTh B BOJE, THApPOIu3.  BoccTraHOBHUTENbHBIE CBOWCTBA
coenunenuii xpoma (II1).

42. Coenunenus xpoma (VI): oxcua, xpomoBas u auxpomonas kucioTsl, ux | OK 01. OK 02.
conu. PaBHoBecue B pacTBOope Mexay Xpomar- u auxpomar-uoHamu. | OK 04. OK 07.
OxkwucnurenpHbIe CBOMCTBA coenuuennit xpoma (VI). XpomoBas cMech. IIK 2.5.

43. d-Omementst VIl rpymnmel. OOmas  xapaktepuctuka. Mapranen: | OK 01. OK 02.
nonoxxenue B IIC, snextponHas ¢opmyna aroma, Bo3moxHble crerneHu | OK 04. OK 07.
okucneHus. buosornueckas posb Mapranua. IIpuMeHeHHMe COeIMHEHMU IIK 2.5.
Maprasiia B MeJIMlIMHE U papMaluu.

44, Coenunenusa wmapranua (II): oxkcun u rugpokcun (xkuciaorHo-ocHoBHbie | OK 01. OK 02.
CBOICTBa); con (pacTBOpUMOCTh, B Boje, ruaponu3). KauecrBennas | OK 04. OK 07.
peakuuss Ha uoHbl Mmapranua (II). Oxcup mapranma (IV). Coenunenus K 2.5.
mapranmna (VII): mapranueBas KuCIIOTa W €€ COJM — TIEpPMaHTaHATHI.
3aBHCUMOCTh OKHCIIMTENBHBIX CBOMCTB IepMaHraHaToB oT pH cpenpl.

45. d-Onementet VIl rpymnmel. O6mas  xapaktepuctuka. Ocobennoctu | OK 01. OK 02.
koHcTpykiuu VI rpynmer T1C. CemetictBo xenesa. JKene3o: nmomoxkenne | OK 04. OK 07.
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B IIC, snektponHas ¢opmyna aToma, BO3MOXKHBIE CTEIICHH OKHCIICHHS. [IK 2.5.
buonoruueckas poispb xeneza. [I[puMeHnenue xene3a U €ro COCIUMHEHHUN B
MEIHIINHE.

46. Coenunenus xeneza (II) u (II): okcuasl u ruapokcuasl (kucimotHo- | OK 01. OK 02.
OCHOBHBIC CBOWCTBa); coiu (pacTBOpUMOCTh B Boxe, ruapoaus). | OK 04. OK 07.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA coenuuenuit xene3a (1) u K 2.5.
(IIT). KayectBennbie peakiuu Ha noHbl xenesa (11) u (111).

47. d-DaemenTsl | rpynmbel. O6Immas xapakrepuctuka. DaekTponnbsie popmyiasl | OK 01. OK 02.
aTOMOB B 00ILIEM BHJE, BO3MOKHEIE CTEIEHHN OKUCIIEHHUS. OK 04. OK 07.

IIK 2.5.

48. Coemunenus meau (I) u (l): oxcunpl, ruapokcuasl, conu. Kommiekcasie | OK 01. OK 02.
coequnenus meau (1) ¢ ammuakom (ammuakatel) U ¢ rugpokcua-uonamu | OK 04. OK 07.
(rumpokcokomiuiekehl). KauectBeHHass peakuusi Ha uoHbl Mmenu  (l1). IIK 2.5.
buonoruueckas pons Mmeau.

49, Coenunenus cepedpa (I): conu — murpar u ramorenuasl. Oxucnurensusle | OK 01. OK 02.
cBoiictBa coenuHenuit cepebpa (I). Kommnekcusie coegunenuss c¢ | OK 04. OK 07.
ammuakoMm (ammuakatsl). KauectBeHHast peakiusi Ha uoHbl cepedpa (I). K 2.5.
IIpumenenue coenuHeHuil cepedbpa B MeUIIMHE U hapMallnu.

50. d-DnemenTst |l rpynmel. O6mas xapakrepuctuka. Dnektponnbie popmyisl | OK 01. OK 02.
aTOMOB B O0IIIEM BHE, BOBMOXKHBIE CTCIICHU OKUCIICHUS. OK 04. OK 07.

IIK 2.5.

51. CoenuHeHus ULMHKA: OKCUJ M TUAPOKCHA, UX KuciaoTHO-ocHOBHBIE | OK 01. OK 02.
cBoiicTBa. AMQoTepHOCTh THUApOKcHIAa LMHKa ¢ no3uuui Tteopun | OK 04. OK 07.
ANEKTPOJUTUYECKON auccounanuu. KauecTBeHHass peakuus Ha HOHBI [IK 2.5.
uuHKa. buonormyeckas ponbs nuHKa. [I[puMeHeHne cCoelMHEHU UHKA B
MeIUIMHE U (hapMallui.

52. Coemunenus pryta (I):  okcua, xmopun, HurtpaT, amuaxiopuna. | OKO01. OK 02.
KauectBenHnast peakuus Ha moHbl pryta (II). Tokcuunocts coenunenuii | OK 04. OK 07.
pTYTH. I1IK 2.5.

Kpurepun codecenoBanus
lkasa oueHKH 11 POBEIEHNUs IK3aMeHa M0 JUCHMUILIHHE

Ornenka 3a

p— Kpurepun

— IIOJIHO PACKPBITO COJEPKAHUE MaTEPUAIIA;
— MaTepHuall U3JI0KEH I'PaMOTHO, B OIIPEIETICHHOMN JIOTHYECKOH MOCIEI0BATEILHOCTH;
— MPOJEMOHCTPUPOBAHO CUCTEMHOE U TTy0OKOe 3HaHHE MPOTPaMMHOT0 MaTepuaa;
— TOYHO UCHOJIb3yETCS TEPMUHOJIOTHS;
— IIOKa3aHO YMEHHME WIUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHUS KOHKPETHBIMHU
IIpUMepamMu, IPUMEHATh UX B HOBOW CHUTYyaIlUH;

OTnuuao | — IPOJAEMOHCTPUPOBAHO YCBOCHHE pPAHEE HU3YYEHHBIX COIYTCTBYIOIIMX BOIIPOCOB,

c(hOpPMHUPOBAHHOCTh U YCTOMYMBOCTh KOMITETCHIINM, YMEHUW U HABBIKOB;

— OTBET IIPO3BYYaIl CAMOCTOSTENLHO, 0€3 HABOISIIUX BOIIPOCOB;

— MPOJEMOHCTPUPOBAHA CIOCOOHOCTh TBOPYECKH MPUMEHSITh 3HAHUE TEOPUU K
pelieHnto npodeccuOHANBHEIX 3a/1aY;

— IIPOJIEMOHCTPUPOBAHO 3HAHUE COBPEMEHHON y4eOHOUW M HAYYHOU JTUTEPaTypHI,

— JONYHCHBI OAHA — ABC HCTOYHOCTU MPHU OCBCIICHHU BTOPOCTCIICHHBIX BOITPOCOB,
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KOTOPBIE UCTIPABJISIOTCS M0 3aMEYAHHIO.
— BOIPOCHI M3]IaraloTCs CHCTEMATH3UPOBAHO H MOCIIEI0BATENBHO;
— NPOJEMOHCTPMPOBAHO YMEHUE AHATM3UPOBATH MATEPHUAN, OJHAKO HE BCE BBIBOJBI
HOCST apryMEHTUPOBAHHBIA U JOKA3aTEIIbHBIN XapaKTep;
— IPOJIEMOHCTPHPOBAHO YCBOECHHE OCHOBHOM JIATEPATYPBI.
— OTBET Y/IOBJIETBOPSET B OCHOBHOM TPEOOBAHUAM Ha OLEHKY «5%», HO IPH 3TOM UMEET
XOpOWO | 1yy 3 HEZOCTATKOB: B H3JIOKEHHH JOIYIIEHBI HeGOIbIIIE TPOOEIIbI, HE MCKA3UBLINE
cojlep)KaHWe OTBETa; JOMYIUECHbl OJMH-IBA HEJOYETa NPHM OCBEIICHHM OCHOBHOIO
COZlEpKaHMsi OTBETA, HMCIIPABJICHHBIE II0 3aMEYaHHIO MPENOAABATENS; TOMYIIECHBI
ommubKka Wi 6ojee JBYX HEIO0YETOB IIPH OCBEIIEHHMH BTOPOCTENEHHBIX BOIIPOCOB,
KOTOpBIE JIETKO MCIPABIAIOTCS 110 3aMEYAHHIO IPENOIaBaTEls.
— HETOJIHO WJIM HEMOCIIEN0BATENBHO PACKPBITO COJAEPKaHNE MaTeEPUana, HO TIOKa3aHo
obllee MOHMMAaHHE BOIPOCA M MPOJEMOHCTPHPOBAHBI YMEHMS, IOCTATOYHbIE IS
JAJIbHEWIIIETO YCBOEHHUS MaTepuUaa;
— yCBOEHBI OCHOBHBIE KATE€TOPMH MO PAacCMAaTPUBAEMOMY H JIOTIOJHHUTEIBHBIM
BOIPOCAM;
YioBnerso | — HMEIHCH 3aTPYJHCHHsS HIM JOMYIICHbl OINMOKM B ONPEICICHHH IOHSTHI,
puTeNbHO | MICTIOMb30OBAHNH TEPMUHONOTHH, HCTIPABIICHHBIC MOCTE HECKONBKHMX ~HABOJSIIMX
BOIIPOCOB;
— IIpM HEMOIHOM 3HAHUM TEOPETMYECKOro MarepHaa BbISBIEHA HEN0CTaTOYHAs
c(OPMHPOBAHHOCTH KOMIIETEHIIMIA, yMEHHI ¥ HABBIKOB, CTYIEHT HE MOKET TIPUMEHHUTH
TEOPHIO B HOBOM CUTYallHH;
— IIPOJIEMOHCTPHPOBAHO YCBOEHHE OCHOBHOM JINTEPATYPBI.
— He PacKpPBITO OCHOBHOE COJIEPKaHNE YIEOHOTO MaTepUaa;
— 00HapyXKEHO HEe3HAHHE WMIIM HENOHHMMaHUe Oomnblleil Wi Haubojee BaKHOM 4acTH
y4eOHOro Marepuana;
Heynosner | _ jonymens: omm6ky B onpeeeHns MOHSTHI, IPH HCIIOMb30BAHUH TEPMUHONOTHI,
BOPUTCIBHO | yorophIe He MCIpaBiIeHbI TTOCIE HECKONBKUX HABOASLINX BOIPOCOB
- He c(pOPMUPOBAHBI KOMIIETEHIMH, YMEHHS ¥ HABBIKH,
- OTKa3 OT OTBETA UJIM OTCYTCTBHE OTBETA

MeTtoauyeckue MaTepuaJbl, ONpeae/sionye Npoueypbl OLeHMBAHUS

OOGyuaromemycss HeOOXOAMMO B T€UCHHE 2-3 MUHYT M3JI0KUTH CYTh M3JIaraeMoTo BOTPOCa,
CTpEMsICh JIeNlaTh ATO MaKCHUMAaJbHO IOJHO M IOCienoBaTeiabHO. JloMkeH OBITh JaH IOJIHBIH,
pa3BepHYTHIM OTBET Ha MOCTABJIEHHBIM BOMPOC, MOKa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HAHUU 00
00bEKTe, TMPOSBIAIOMIASACS B CBOOOJHOM OMNEPUPOBAHMU TOHATHUAMH, YMEHUHM BBIJICIUTH
CYLIECTBEHHbIE U HECYUIECTBEHHbIE €r0 MPU3HAKH, MPUYMHHO-CIEJACTBEHHbBIE CBA3HM; 3HaHHE 00
O0BEKTE JIEMOHCTpUpYeTCs Ha (oHE TMOHMMAHHMs €ro B CUCTEME JAaHHOH HayKu H
MEXIUCUUIUIMHAPHBIX  cBsized. OTBeT ¢opMmynupyercs B TEpMHUHAaX HAayKd, U3JI0XKEH
JUTEPATYPHBIM S3BIKOM, JIOTUUEH, 1OKA3aTENIEH, JEMOHCTPUPYET aBTOPCKYIO MTO3ULIUIO CTYJEHTA.

IMPUMEP DK3AMEHAIIMOHHOT' O BUJIETA
IIaTuropckuii Menuko-gpapmaneBTH4YeCKHl HHCTUTYT — puianan PI'bOY BO

«BoJrorpaackuii rocy1apcTBeHHbI MeIUIIMHCKUN YHUBEPCUTET)
Munucrepcersa 3apasooxpanenus Poceuiickon ®@enepauuu
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Kadenpa: Heopranndeckoit, pu3nueckor U KOJUIOUTHON XUMHUH

Jucuumumna: OO0mias 1 HeopraHudecKast XUMHUS
CnenuanbHocts 33.02.01 @apmanus,
Vuebusiii rog: 2022-2023

Dx3ameHanoHHbIA omer Ne 1

I[IaTuropckmii MeanKko-papManeBTHIECKHUI HHCTHTYT —
(punuan penepasbHOro rocy apcTBeHHOr0 OI0KeTHOT0 00Pa30BATEJILHOIO
yYpeskaeHNns BbICIIero 00pa3oBaHus
«Boarorpaackuii rocy1apcTBeHHbII MeIUIIUHCKUI YHUBEPCUTET)
MuHuCcTepeTBA 31PABOOXPAHEHNS
Poccuiickoii @enepanun

1. B yeM 3akimo4aloTcs OOMEHHBIH U ,HOHOpHO'aKHCHTOpHBIfI MCXaHU3MBbI 06p330BaHI/ISI

xumMuueckoi cBsA3u? CocTaBbTe€ 3JEKTPOHHO-CTPYKTYpHBIE auarpammel mosekyisl HpO u

wona H30 ™.

. ObocHyiiTe, B KAKOM HaIPaBICHUU CMECTHTCS PABHOBECHE B CHCTEME

Hz(r) + Clz(r) = 2HC|(F); AH°> 0,

€CJIM: a) IOHU3UTh TeMIIepaTypy; 0) MOHU3KUTH JaBJICHHE; B) yBeIHYUTh KoHIeHTparuio HCI.
Hanummire ypaBHeHHs peakuuu (MOHHO-MOJEKYISIPHOE W MOJIEKYJSIPHOE) THAPOIH3a

ruJpokapOoOHaTa HaTpus. YKaKUTe OPUCHTUPOBOYHOE 3HaueHue pH BOAHOro pacTtBopa 3Toi

comu (pH>7, pH<7, pH=7). Oxapakrepu3syiite OMOJIOrHYECKYIO POJb YIIIEpOa.

. Kakue cBolicTBa mNposBIsSeT a30THCTas KUCIOTa B OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX

peakmmsix? OtBer obocHyiite. PaccTaBbre K03(p(PULIMEHTH B ypaBHEHUU PEAKIUH METOAOM

QJICKTPOHHOI'O OajaHca:

K>Cr,07+ HNO, + H,SO4 — Cr2(804)3 + HNO; + K,SO,4 + H,0O

VKaxuTe OKUCIUTENb U BOCCTAHOBUTECIIb, ITPOLICCCHI BOCCTAHOBJICHUA U OKUCJICHUS .

5. Paccuwnraiite Mossipayio KoHmentpaiuio (C) pactBopa ¢ o(CaCly) =2% u p = 1,021 r/mu.

3aBenyromuii kadenpoit

[Ilepabkosa JI.W.

Kpurepun onieHkH ypoBHSI YCBOCHHMS MAaTEePHAJIa JMCHHUILIMHBI M C)OPMHPOBAHHOCTH

KOMIIeTeHIMH

XapaKTCpI/ICTI/IKa OTBETa

OueHka
ECTS

bamier B
BPC

YpoBeHb
chopMupoBaHH
oCTH
KOMITETEHTHOCT
"

IO IMCIUTUTNHE

OreHKa 110
5-6annpHoit
IIKaje

JlaH nonHBIA, pa3BEpHYTHIM OTBET Ha TOCTaBJIEHHBIA BOMPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HaHWH 00 o0O0BekTe,
MPOSIBIISIONIASsICS. B CBOOOJHOM ONECPUPOBAHUU MOHITUAMU, YMCHUU
BBIICIUTh CYIIECTBEHHBIE W HECYNIECTBEHHBIE €ro TPHU3HAKH,
MIPUYIHHHO-CJIEICTBEHHBIE CBI3U. 3HaHNE 00 00BEKTE
JNIEMOHCTpHUpPYETCs Ha OHE MOHMMAHUS €T0 B CHCTEME JaHHON HAYKH
1 MEeKIUCIMIUIMHAPHEIX cBsizeld. OTBET PopMyIupyeTcsl B TepMUHAX
HayKH, W3JI0KEH JUTEPATypHBIM SI3BIKOM, JIOTHYEH, JOKa3aTeleH,
JNIEMOHCTPUPYET AaBTOPCKYIO TMO3UIUI0 oOydaromerocs. CTyaeHT
JIEMOHCTPUPYET BBICOKHH MIPOJBUHYTHIN YPOBCHB
c(hOpPMUPOBAHHOCTU KOMIICTCHTHOCTH

100-96

Jlan nonHBIA, pa3BEepHYTHIM OTBET Ha TMOCTaBJICHHBIA BOMPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HaHWH 00 oO0BbekTe,
JIOKa3aTeIbHO PACKPBITHl OCHOBHBIE IOJOXEHUS TEMbI; B OTBETE
[IPOCIICKUBACTCS yeTKast CTPYKTYpa, JIOTH4YecKas
[OCJIEZIOBATEIbHOCTh, OTPAXAaoWlasi CYLIIHOCTb  PAaCKPbIBAEMBIX
MOHTHH, TEOpHH, SIBJICHHH. 3Hanue 00 00BeKTE

95-91

BBICOKNU

(5+)
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JIEMOHCTpUpYeTCs Ha (hOHE IIOHMMAHUS €ro B CUCTEME JaHHOW HayKH
U MEXIUCHUIUIMHAPHBIX CcBA3ed. OTBET WU3NO0XKEH JUTepaTypHBIM
SI3BIKOM B TEPMHMHaX HayKd. MoOryT OBITH JOITyIIEHBI HEJIOYETHl B
OINpeNieIeHu I MOHATHUH, UCTIPaBJICHHbBIE oOyyJaromumest
CaMOCTOATENBHO B Ipouecce oTsera. CTyneHT JIEMOHCTPHUPYET
BBICOKHH YPOBEHH C(HOPMHPOBAHHOCTH KOMITCTEHITHIA.

JlaH TmONMHBINA, pa3BEepHYTHI OTBET HAa IIOCTABICHHBIA BOIIPOC, C 90-81 4
MOKa3aHO YMEHHE BBIICIUTh CYNICCTBEHHBIE W HECYIIECTBEHHBIC
NpU3HAKM, I[PUYMHHO-CICACTBEHHBIE  cBs3M.  OTBET  YeTKO
CTPYKTYPHPOBAH, JIOTHYCH, HW3JIOKEH JIUTEPaTypHBIM S3BIKOM B
TepMHHAX HayKH. Moryr OBITb JONyLICHBl HEZOYETHl MM
HE3HAYHUTENbHBIC  OIIMOKH, WCIpAaBICHHbIE OOydYarommMmcs ¢
nomouiplo npenonasaresisi. CTYIGHT JEMOHCTPUPYET CpeAHHH
MOBBILICHHBII YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHTHOCTH.

JlaH TONHBIA, pa3BepHYTHII OTBET Ha MOCTABJICHHBIH BOIPOC, D 80-76
MOKa3aHO YMEHHE BBIICIUTh CYNICCTBEHHBIC W HECYICCTBEHHBIC
OpU3HAKH,  MPUYHHHO-CICACTBEHHbIE  CBsi3u. OTBET  YETKO
CTPYKTYPHPOBAaH, JIOTHYCH, W3IOKEH B TepMHHAX Hayku. OmHAKO
JIOTYIICHBI HE3HAYUTEIbHBIC OIIHOKH UM HEJ0YETHI, HCTIPABICHHBIC
00YUAOIIMMCS C MOMOIIBIO «HABOISAIINX» BOIPOCOB IPEIOIaBATEIIS.
CTyoeHT  OEMOHCTpUPYET  CPeNHHI  [JOCTATOYHBIH  ypPOBEHb
chOPMHUPOBAHHOCTH KOMITCTCHIIHIA.

4 (4)

CPEIHUI

JlaH MOJHBIM, HO HEJZOCTATOYHO TIIOCIACAOBATCIbHBIM OTBET Ha E 75-71 3(3+)
MTOCTaBJICHHBIH BOTIPOC, HO TPU ATOM IIOKA3aHO YMEHHE BBIICIUTH
CyIIECTBEHHBIE W HECYIICCTBEHHBIC NPHU3HAKA H TNPUYHHHO-
CleICTBeHHBIE CBsA3H. OTBET JIOTHUYCH M M3JIOKEH B TEPMHUHAX HAYKH.
MoryT ObITh JomylieHbl 1-2 ommMOKH B OMpEAeNIEHUH OCHOBHBIX
MOHATHH, KOTOpbIE OOYyYArOIIUICS 3aTPYIHSICTCS  HCIPABUTH
camoctosTesibHO.  CTYIGHT JEMOHCTPUPYET HU3KHAH  YPOBCHb
¢(hOPMHUPOBAHHOCTH KOMIICTEHTHOCTH.

HU3KUU

JlaH HeIOCTaTOYHO MOJIHBIM U HEIOCTATOYHO Pa3BepHYTHIH OTBET. E 70-66
Jlornka ¥ mOCIENOBATEIbHOCTh HW3JIOKEHUS HMEIOT HapyIIeHHUs.
JlonyiieHsl OHMMOKM B PACKPBITUM TOHSATHH, YNOTPEOJICHUH
TepMuHOB. O0ydJaromuiics He CrocoOEH CaMOCTOSTENHHO BEIICIHTH
CyIIECTBEHHBIE W HECYIICCTBEHHBIE NPHU3HAKA H TNPUYHHHO-
CleCTBeHHBIE CBs3M. OOydJaromuiics MOXKeT KOHKPETH3HPOBAThH
0000IIeHHBIE 3HAHWA, JIOKa3aB Ha TNpHMEpax HUX OCHOBHBIE
MOJIOKEHHUsT TOJILKO € ITIOMOINBIO  TIperofasateinsi. PedeBoe
odopmireHre TpedyeT ONPaBOK, KOPPEKINH.

CryneHt JIEMOHCTPUPYET KpaiiHe HU3KUI YPOBEHb
c(hOPMUPOBAHHOCTH KOMIIETEHTHOCTH.

JlaH HEMOJIHBIA OTBET, JOTMKA W MOCIEN0BATENLHOCTD HU3JI0KEHHS E 65-61 3(3)
HMMEIOT CYIIECTBEHHBIC HapymeHnd. JlomymeHs! rpy0Obie OmuoKy npu
ONPEJEIICHNU CYIIIHOCTH PaCKphIBAEMBIX IIOHATUMN, TEOPUH, SIBICHUI,
BCJIEJICTBHE HEMOHUMAHHUA OOYYalOUINMCS WX CYIIECTBEHHBIX M
HECYIIECTBCHHBIX TNPU3HAKOB U CBA3ed. B oTBeTe OTCYTCTBYIOT
BBIBOJIBI. YMEHHE PACKPHITh KOHKPETHBIE MPOSIBICHNST 0000IIEHHBIX
3HAaHMH He mokazaHo. PeueBoe odopmieHHe TpeOyeT MONpaBoK,
KOPPEKIHH.

CTYyIEeHT IEeMOHCTPUPYET HOPOTOBBIH YpPOBEHb C(HOPMHUPOBAHHOCTH
KOMITETEHITHH.

ITOPOT'OBbBIN

JlaH HemoNHBIA OTBET, NPEICTABIAIOMINN COOOH pa3po3HEHHBIE Fx 60-41
3HAHMS 0O TEMEe BOIpOCAa C CYLIECTBEHHBIMM OLIMOKaMHU B
onpeneneHusx. IIpucyTCTBYIOT (parMEHTapHOCTb, HEIOTHYHOCTh
n3noxeHus. OOyyaromuiics He OCO3HAeT CBSI3b JAHHOTO IOHSATHSA,
TEOPHH, SIBJICHHS C IPYTHMMH 00BbEKTaMH AUCHHUILIMHEL. OTCYTCTBYIOT
BBIBOJIBI, KOHKDETH3alWsl M JOKa3aTeIbHOCTh M3IOKeHMs. Pedp

KOMIIETEH
THOCTDH
OTCYTCTB
YET
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HErpaMoOTHasd. I[OHOJ'IHI/ITCJ'H)HLIe u YTOUHAIOIINE BOIPOCHL
npenoaaBaTeisd HE NPUBOAAT K KOPPECKIIUN OTBETA 06yqa101uer0051 HC
TOJBKO Ha IIOCTaBJICHHBIM BOIpOC, HO M Ha JApPYTUC BOIIPOCHI
JUCHUIIIIUHBI. KommerenTHOCTH OTCYTCTBYCT.

He nomy4eHs! OTBETHI 110 6a30BBIM BONPOCaM JUCHUILIMHBL. CTyAeHT F 40-0 2

HE JIEMOHCTPUDPYET WHIUKATOPOB JOCTIKEHHS (OPMHPOBAHHMS

KoMIieTeHIM. KOMIIeTEHTHOCTE OTCYTCTBYET.

HTorosasi oneHKa nmo JMCHUIJINHE
Ornenka o 100- OreHka 110 CUCTEME . OrteHka 110
. OrneHka 1o 5-0aJUILHONU CUCTEME
OaJUILHOU CUCTEME «3a4TeHO - HE 3a4TEHO» ECTS
96-100 3a4TEHO 5 OTILIIHO A
91-95 3a4TEHO B
81-90 3a4TEHO 4 XODOLLO C
76-80 3a4TE€HO p D
61-75 3aYTEHO 3 yJIOBJICTBOPUTEIHHO E
41-60 HE 3aYTEHO 5 Fx
0-20 He 3a9TCHO HEY/10BJIETBOPUTEIBHO =
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9KCIEPTHOE 3AKJIIOYEHUE
HA ®OH/J1 OIEHOYHBIX CPEJICTB
AJIs1 MPOBEAEHUSA TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTHU U
MMPOMEXYTOYHOM ATTECTAIIMU OBYYAIOIUXCS
IO JUCHUILIMHE OI1.08 OBIIASI 1 HEOPTAHUYECKASI XUMUS
110 CIIEUAJIBHOCTH 33.02.01 ®APMAIIHSI

DoHJ| OLEHOYHBIX CPeACTB MO aucuMuMHe «O6mas U HeopraHWdecKas
XuMus» 1o crenuansHocTd 33.02.01 Dapmarus conepXUT BONMPOCH! 1O TeMaM,
NEPEUCHb IPAKTUYECKMX HABBIKOB, KOMIUIEKT TECTOBBIX 3aJaHHUM, KOMIUIEKT
Pa3sHOYpPOBHEBBIX 3a]1a4, IEpeYeHb BOIIPOCOB K HK3aMEHY.

KoHTponbHbEIE M3MepUTEbHBIC MaTepUalibl COOTBETCTBYIOT CIIELHATbHOCTH
33.02.01 ®apmanus u paboueil mnporpaMme guCHHIUIMHBL «O6mas u
HeOpraHuveckas — XuMus» 1o  crmeuuanbHoctd  33.02.01  ®apmanus.
HsMmepurenbHble MaTepUalbl CBsI3aHbl C OCHOBHBIMU T€OPETHIECKUMH BOIIPOCAMH,
NPaKTUYECKMMH HABBIKAMH M KOMIIETCHIHUAMH, (OpMHpyeMble B Ipolecce
U3yYeHHUs NUCHUIIMHBL «O0IIas 1 HeopraHudeckas XUMHU».

UsmeputenbHble MaTepHalbl COOTBETCTBYIOT KOMIIETEHIMH CIIEIHATHCTY
cpenHero 3BeHa Mo  crnenuanbHOCcTH 33.02.01 ®dapmainus H HO3BOJSAIOT
MOJATOTOBUTH CIIELUAINCTA K MIPAKTUIECKOM [eATEIHLHOCTH.

®OC 103BONSIET CHELMAIUCTY CPEAHEr0 3BeHA MPOBECTH MPOBEPKY YPOBHS
YCBO€HHUs OOINEKYJIbTYPHBIX W IPO(GECCHOHATBHBIX KOMIETEHLHH, OBJIafeHHs
KOTOPBIMH ~ pEaM3yeTCs B XOA€ M3yYeHHs JUCHUIUIMHEL «O6mas u
HeopraHu4yeckast XUMHUs».

DOHJ OLEHOYHBIX CPEACTB SIBISIETCS  aJeKBATHBIM  OTOOpaXKEHHEM
tpeboBannit PI'OC CIIO u obecrieynBaeT pellleHHE OLEHOYHONW 3a1aud B
COOTBETCTBUM OOIMMX M IPO(PECCHOHAIBHBIX KOMIETEHIMI CIEHHUAINCTa THM
TpeGOBaHUIM.

WsMepuTenbHble MaTepualbl MO3BOJSIOT CHELMAIMCTY CPEJHEro 3BeHa
NPUMEHUTh 3HAHMS, IOJNY4YECHHBIE B XOJC H3Y4YEHHS MUCLUIUIMHBI «OOmas u
HEeOpraHuveckas  XUMHUs» K  yCIOBHAM  Oyaymeit  mpodeccHOHATbHOM
NS TeIbHOCTH.

3akmoyeHue: (OH/ OLEHOYHBIX CPEACTB B NPEACTABICHHOM BHIE BIIOJHE
MOJXET OBbITh HCTIONB30BaH IS YCIIELIHOrO OCBOEHHUS TIPOTPAMMBI 110 JUCLIHIUIMHE
«OO0wias 1 HeopraHudecKas XUMHsD 110 crenransrocTd 33.02.01 dapmarus.
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