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1.IlepeyeHb KOMIIETEeHUMIA ¢ YKa3aHUEM 3TANOB UX ()OPMHPOBAHUS B NMPOLIECCe 0CBOCHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

Koa m HamMeHOBaHHE KOMIIETEHIIMH

Jrtansl GOpMUPOBAHUA

AIIK -1

Cnocoben

IIPOBOJIUTH

Marcpualia.

HAy4YHO-UCCIIEI0BATENIbCKHE
nabopatopHble pabOThl U IKCHEPTU3Y OHOJIOTHYECKOIrO

1. Pabota Ha y4eOHBIX 3aHATHUAX
2. CamocrosTenpHas pabora

2. Onucanue nMoKa3arTejiei u KpUTEPUEB ONCHUBAHUA KOMIIeTEHIIMii HA PA3JIUYHBIX 3Talmax ux

(l)OpMI/IpOBaHI/IH, OIMMCAHHUEC HIKAJI OCHUBAHUSA

Ouenu | YpoBeHb Otan Onucanue Kpurepuu [Ixana
Bae- chopmu- (hopMUpOBaHHS MoKa3arenen OIICHUBAHMSI | OIICHUBAHUS
MbI€ POBAHHOCTH
KOMIIET
CHITNH
1. PaGota Ha 3namo Texymmit [Ixana
JIIK-1 | TToporoBebrit JEeKIUAX U OCHOBBI KOHTPOJIb BOBJICUCHHO
CeMHHapax. OMOHEOPTaHNYECK | MOCEMEHUH, | o1y p
2. 3amura Ol XUMHH KaK OIpoc U o
1a00paTOPHBIX KOMILJIEKCHOM cobecenoBa yae
pabot HayKU; HUE, pormece Ha
3. TectupoBaHue | OMOTOTHYECKYIO BBINOJIHEHUE | 3AHATHAX
pOJIb HEMETAJUIOB | TabopaTOpH
U METaJUIOB, BIX paloT, IlTxana
BXOJISIUX B TecTupoBaH | BRIITOTHCHHA
OpTaHHYECKHE ne nabopatopH
COCIIMHCHMS, 01 paboTHI
CTPYKTYpY H
CBOMCTBA [IIxana
OMOJIMTaHIOB, OLICHUBaHUS
MEXaHU3MBI YCTHOTO
obOpa3zoBaHus U OTBETa
CTPYKTYpY [xana
METaJUTOKOMITIIEKC TECTHUPOBaHU
OB C OMOJUTaH- s
JTAMH;
byHKIIUN
METaJUTOKOMITIIEKC
OB ¢ OHoJIUTaH-
Jamu,
ymemoy
MPUMCHSITh

¢duzuko-




XHMHYECKHE
METOMBI IS
HCCIICAOBAHUS
METaIOKOMILICK-
COB C
OMOJIUTraHIaAMH;
co0ro1aTh
npaBuja
JKCIUTyaTaluu
1a60paTOPHOTO
000py1I0BaHUS..
[IponBunyt | 1.BeimosnHeHnue Ymemo Camocrosgre | Ilkana
BIN 3aJIlaHuM JIJIs [LtanupoBath u JIbHAS OLIEHUBAHUS
CaMOCTOSTEIILHOTO | PEaIM30BBIBATh pabora, NOKIana
M3YyYeHUS buzuko- pedepar,
2 IToaroroska XAMHUYECKOE IOKIag U IIkana
JIOKJIaga U HCCIICAOBAHHUE MPE3CHTAUM | o opypanms
MIPE3CHTALINH KOMIIJIEKCOB s, 3a4eT.
3. IloaroroBska OHMOIre€HHBIX fpe3cHTalH
pedepara 3JIEMCHTOB; "
Brnaoemw
HaBLIKAMH [Hxana
TJIaHUPOBAHMS, OUCHHUBAHMS
MIPOBEJICHUS, pedepara
aHanmusa u
MHTEpIpPETALHNH lxana
PE3YNBTATOB OLICHUBAHHUS
HayTHOTO CaMOSTOHTe
DKCIIEPUMEHTA. JipHON
palboThI

IIIxajia OneHNBAHUS BOBJICYCHHOCTH B y4eOHBIH Mpo1ecc Ha 3aHATHAX

18-20 6amnos. [Tocemenue 90-100% 3aHATHI 11O BCeM TeMaM JUCIUIUINHBI, aKTHBHAsI pabdoTa B
paMKax 3aHATHS, y4acTUE B IIOJWIOre, JUCKYCCUH, KAYECTBEHHOE BBIIIOJIHEHHUE BCEX NPEAYCMOTPEHHBIX
MIPOrpaMMoOi 3aJJaHuM.

15-18 6amnos. [Tocemenue 70-90% 3aHATHI IO BceM TeMaM TUCIUIUIMHEI, aKTHBHAs paboTa B
paMKax 3aHSTHsI, y4acThue B 00CYXKJICHHH BOTIPOCOB TEMBI, KaueCTBEHHOE BhITIoTHEeHHE 75-90%
IIPEyCMOTPEHHBIX TPOTrPaMMOil 3aJaHUH.

10-15 6aymos. [Mocemenune 50-70% 3aHATHI TIO BCEM TeMaM JTUCITUILUIHHEI, HepEeTyIIsipHas padoTa
B paMKax 3aHs;THsI, BHIIOJHEHHE (C pAIOM HEJOUYETOB) IPUMEPHO MOJIOBHHBI BCEX IIPETYCMOTPEHHBIX
MIPOrpaMMoOi 3aJJaHuM.

0-9 6amnos. ITocemenne menee 50% 3aHATHI IO BCEM T€MaM JUCLUUIUIMHBL, CTYACHT TACCUBEH
pu 00CYXIE€HUH BOIIPOCOB TEMBI, HE YYaCTBYET B IUCKYCCUH, BBITIOJHEHUE 3a/laHUi (pparmMeHTapHoe, He
COOTBETCTBYIOLIEE TPEOOBAHUIO IIPENOIaBATENs, IPH BBIMOJIHEHUH 33aJaHHsl JOMYLICHBI OIIMOKH.



IIkaja oueHUBaAHUA ONPOCA

4-5 GayutoB. OTBET MOJIHBIN M COJIEPIKATEIBHBIN, COOTBETCTBYET TEME; CTYJACHT yMEET
apryMEHTHPOBAHO OTCTAUBATh CBOKO TOYKY 3PEHUS, IEMOHCTPUPYET 3HAHNE TEPMUHOJIOTUU JTUCIUTUTHHEI.

2-3 6amta. OTBET B IIEJIOM COOTBETCTBYET TeMe (HE OTPaKE€HbI HEKOTOPBIC ACTIEKThI); CTYICHT
yYMEEeT OTCTauBaTh CBOIO TOUKY (XOTs apryMEHTAIHsI HE BCET/Ia Ha JOJDKHOM YPOBHE); IEMOHCTPUPYET
YIIOBJICTBOPUTEIHHOE 3HAHUE TCPMHHOJIOTUN JTUCIUILTNHBI.

0-1 6amta. OTBET HEMOTHBIN KaK IO 00BEMY, TaK H IO COAEP>KAHHIO (XOTS U COOTBETCTBYET TEME);
apryMeHTaIusl He Ha COOTBETCTBYIOIIEM YPOBHE, HEKOTOPBIE MPOOIIEMBI ¢ YIOTPEOICHHEM
TEPMHUHOJIOTHH TACIUTUTHHEIL.

IIkana oueHMBaHKMs BHINOJHEHUSA J1a00PATOPHO padoThI

3-4 6amna. PaboTa BhINONIHEHA MOJHOCTHIO 1O TUIAHY U CIeNIaHbl IPAaBUIIbHBIE BBHIBOIBI.

1-2 6anna. PaboTa BhIIOJTHEHA IPAaBUIIBHO HE MEHEE Y€M Ha MOJIOBUHY WIIH JIOITyIICHA
CYILIECTBEHHAs OIINOKA.

0 GamnoB. PaboTa He BBINOIHEHA.

Illkana oneHNBaHUS TECTHPOBAHUSA

8-10 6amnos. 80-100% mpaBUIBLHBIX OTBETOB.
6-8 6amnoB. 60-80% mpaBUIBHBIX OTBETOB
4-6 6ainoB. 40-60% mpaBUIIbHBIX OTBETOB
2-4 6amna. 20-40% npaBUIBHBIX OTBETOB.
0-2 6amna 0-20% mpaBUIBHBIX OTBETOB.

IIkana ouennBanus pedepara

8-10 Oamnos. IlpencraBneHHas paboTa CBHUAETENBCTBYET O HPOBEAEHHOM CaMOCTOSATEIBHOM
HUCCICAOBAaHNU C NPHUBJIICUCHUEM PA3JIMYHBIX HMCTOYHHKOB I/IH(l)OpMaU;I/II/I; COOTBETCTBYET TEMEC, KOTOpad
pacKphiTa JIOTHYHO, CBSI3HO U TIOJIHO; 3aKJIIOUYEHUE COJCPKHT JIOTUYHO BBITEKAIOIIME M3 COJCpKAHUS
BBIBOJIBI; TPABWJIBHO (YMECTHO M JOCTaTOYHO) WCIHOJB3YIOTCS pa3HOOOpa3HbIE CPEICTBA PEUH;
BBICTYMAIOLINI OTBEYaeT Ha BOIMPOCHI, JIETKO MPUBOAUT MPHUMEPHI, HILTIOCTPUPYIOIIUE TEOPETUUYECKHE
HOJI0KEHHs, GOPMYIHPYET COOCTBEHHYIO IMTO3UIIHIO TI0 HCCIEAYEMOMY BOTIPOCY.

5—7 OamnoB. IlpencraBieHHas paboTa CBUAETENBCTBYET O IPOBEAEHHOM CaMOCTOSTEIbHOM
HCCIICOAOBAaHNU C IIPUBJICYCHHUEM )IByx-TpéX HUCTOYHHUKOB I/IH(bOpMaIII/II/I, COOTBCTCTBYCT TEMC,; OAHAKO TEMaA
pacKkpbiTa HEMOJHO; 3aKJIIOYEHHE COAEPKUT JIOTMYHO BBITEKAIONIIME M3 COJIEpIKAHUS BBIBOJBI;
BBICTYIAIONINIA HEYETKO OTBEYAET Ha MIOCTABIICHHBIE BONPOCHI, COOCTBEHHAS TTO3HIINS HE OTpeIeTIeHA.

3-4 Oamnos. IlpeacraBnenHass paboTa CBUAETENBCTBYET O TMPOBEIEHHOM HCCIIECAOBAaHUHU C
MPUBJIEYEHUEM OJHOIO0 HCTOYHUKA HH(OpPMalMK; TeMa pacKphiTa HE IMOJHOCTHbIO; BBICTYMAIOIIMMA
3aTpyaHseTcs ¢ pOpMyJIMpPOBaHUEM JIOTUYHOTO BBIBOJA; BBICTYMAIONIUI YUTAET C JIUCTA, HE OTBEYAET Ha
AOIIOJTHHUTEIIBHBIC BOIIPOCHI.

0-2 6anna. IlpencraBnennas paboTa CBUIETEIbCTBYET O BHIMOIHEHUU PETIPOIYKTUBHONU paboThI €
IMPUBJICYCHUEM OAHOI'0O HMCTOYHHKA I/IH(i)OpMaHI/II/I; TEMa HE pPaCKpbITA, BI)ICTyrIaIOHII/Iﬁ 3aTPYAHACTCA C
(bopMyIMpOBaHUEM JIOTUYHOTO BBIBOJIA; YATAET C JIMCTA M HE OTBEYAET Ha JONOJIHUTENbHBIE BOIPOCH! IO
TeMe paboThI.

IlIxana oneHUBaHKUA JOKJIAAA

4-5 6amnoB. JIokaa COOTBETCTBYET 3asBICHHOM TeMe, BBIIIOJIHEH C MPUBICYCHUEM JOCTATOYHOTO
KOJIMYECTBA HAYYHBIX U MPAKTHYECKUX UCTOYHUKOB IO TEME, CTYJCHT B COCTOSIHUHM OTBETUTh Ha BOIIPOCHI
110 TeME JIOKIaja.

2-3 6amna. Jlokmaza B 11€JIOM COOTBETCTBYET 3asBJICHHON TE€ME, BHITIOJNHEH C MIPUBJICYCHHEM
HCCKOJIBKUX Hay‘-IHBIX 158 HpaKTI/I‘ICCKI/IX HCTOYHHKOB I10 TEMC, CTy,Z[eHT B COCTOAHHNU OTBECTUTH HA 4HACTh
BOITPOCOB T10 TEME JO0KJIaIa.



0-1 6amoB. Jloknam HE COBCEM COOTBETCTBYET 3asIBICHHOU TeMe, BBIIIOHEH C UCTIOIh30BAHUEM
TONBKO | UK 2 UCTOYHUKOB, CTYJICHT JOMYCKAET OMUOKH MPH U3JI0KCHUH MaTepraja, He B COCTOSHUH
OTBETUTH Ha BOIIPOCHI IO TEME JOKIaa.

IIkana oueHUBaHUS MPe3eHTAIUN

4-5 6amnos. [Ipeacrasnsemas nndopmanus cucTeMaTU3UPOBaHa, MOCIeI0BaTEeNIbHA U JIOTHYECKU
cBsi3aHa. [IpobOiiema packpbiTa nosHOCTHIO. IIpe3eHTanus oTpakaeT OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI
paboThI: BBEelIEHUE, COACpKAHUE U BBIBOJIbI, BKIIIOUAET WILTIOCTPATUBHBIN MaTepual. [1lupoko
MCII0JIb30BaHbl BO3MOXKHOCTH TeXHOI0oruu PowerPoint.

2-3 Gamna. [Ipeacrasnsemas uHdopMalus B 1EJIOM CHCTEMaTU3UPOBaHa, OCe0BaTeNbHA U
JIOTUYECKH CBsI3aHa (BO3MOXHBI HeOObIIHMe OTKIIOHEHUS ). [Ipobiema packpeita. [IpencraBnenHas
MIpe3eHTALMSI HETIOJIHO OTPAYKAeT KOMIIOHEHTHI Pa0OThI, OTCYTCTBYET WJLIIOCTPATUBHBIN MaTepHal.
Bo3MoxHBI He3HaYHMTENBHBIC OMIKOKHY 11pH oopmiieHrn B PowerPoint (ue 6osee nByx).

0-1 6amnos. IIpeacrasnsemas nHdopmalys He CUCTEMAaTU3UPOBaHA U/UITU HE COBCEM
nocienoBarenbHa. [IpobieMa pacKkpbiTa He TIOTHOCTHIO. BBIBOABI HE C/I€IaHbl UM HE 00OCHOBAHBI.
[pe3enTaryst He mpejcTaBieHa. Bo3aMokHOCTH TexHOOorHH POWerPoint ucrmosib30BaHbl JIKIIb YACTUIHO.

IIkana oneHMBaHUS CAMOCTOATEIbHON PadoOThI

9-10 6aymtoB. CTymeHT yMmeeT BBINOJTHATH 3aJlaHUs M peliaTh 3aJlaqd TBOPUYECCKOTO XapakrTepa.
W3noxkeHne TmMONydeHHBIX 3HaHUM monHoe. CaMOCTOSTENbHO BBIIEICHBI CYIIECTBEHHBIE MPU3HAKU
M3YYEHHOTO C TOMOIIBI0 TMPUEMOB aHAJIM3a M CHUHTE3a, CHOPMYIHpPOBaHBI 0OOOMICHUS M BBIBOIBI.
CTyneHT yMmeeT BBLACNATh MPOTUBOPEUYUS B M3YUEHHOM MaTepuaie W onpeneisaTh npobdremy. CrocobeH
MCIIOJIB30BATh U3yYEHHBIE CIIOCOOBI JCHCTBUS M MEXKIUCIUILTHHAPHBIE METOJIBI CAMOCTOSATEIBHO.

6-8 OamnoB. CTyZeHT yMmeeT BBINOJHATh 33aJaHUA M pelaTh 33Ja4d PEKOHCTPYKTUBHOTO
xapakrepa. l3n0xeHHe TMONy4YeHHbIX 3HaHWM MonHoe. JomycKaroTCsl HECYIIECTBEHHbIE OLINOKH,
UCTpaBJICHHBIE TOCIE yKa3aHUM Ha HUX npernojaBaress. [Ipu BbIIENEHHH CYLIECTBEHHBIX NPU3HAKOB
M3Y4YEHHOI'O JIOMYCKAIOTCSl HecyllecTBeHHble OMMOKH. CTyIEeHT yMeeT BBLAEIATh INPOTUBOPEUUs C
MIOMOIIBIO HABOJAIIMX BOIPOCOB MpernoaBares., FIcronb3yeT ToJIbKO U3yuYeHHbIE CIIOCOOBI IEHCTBHSL.

3-5 6amtoB. CTyIeHT yMeeT BBITIOJHSTD 33/IaHUSI U PEIIaTh 33Jjaul PEIpOTYKTHBHOTO XapakTepa.
W3noxeHne MOTy4eHHBIX 3HAHUN HEIOJIHOE, €CTh OMIMOKM, UCIPABICHHBIE C MOMOIIBIO MPEToaaBaTes.
BocnpousBeneHbl TOIbKO OCHOBHBIE TEOPETUYECKHE MOJIOKEHHS, OTAENIbHbIE MOHATUS, ONUCAHbI (PaKThI
0e3 MOHMMAaHHUs CYHIEeCTBEHHBIX CBs3eil. CTyIeHT WCHBITHIBAET 3aTPYAHEHUS MPU  BBIIBICHUU
CYLIECTBEHHBIX MPU3HAKOB M3ydeHHOro. IIpoTuBopeuns u npobiaembl H3y4EeHHOTO MaTepuasa BBISBISIET
TOJIBKO C IOMOIIBIO TpernojaBatesiss. BeiOOp M HCIONB30BaHHE H3YYEHHBIX CIIOCOOOB AEATENbHOCTU
OCYILIECTBIISIET TOJIBKO C OMOIIBIO IIPETIoaBaTesl.

0-2 OGamnma. CTyaeHT He yMeeT BBINOJHATH 33aJaHMS W PpEHIaTh 33Jaud  PEHpOAYKTHBHOTO
xapakrepa.  M3noxenue wMartepuana HemosHoe, OmMOKM HE WCIPABICHbl JaXe C TOMOIIBIO
npernojaBatens.. M3noxkeHue 3HaHWA Ha YpOBHE MNpPEJCTABICHUMN, BBIBICHHUE CIyYalHBIX MPU3HAKOB
n3ydeHHoro. CTyJeHT He yMeeT JienaTh 0000UIEHUS U BbIBOJIbI, BBISIBISTH MPOTUBOPEUNs U MPOOIEMbI B
u3yuyeHHOM Martepuaie. He ocymiecTsisier BBIOOp M HCIOIB30BAHUE HM3YYEHHBIX CIIOCOOOB

CBOZ[HaH IKaJa OIICHUBAHUSA

Bun padorsi MaxkcumaJjibHoe
KOJIM4eCTBO 0aJ1JIOB
BosneueHHOCTB B yueOHBII NpOIIecC Ha 3aHITHIX 20
Brimonaenune mabopatopHbix paboT 20
Omnpoc 10
Pedepar 10




Jloxman 5
IIpesenTanus 3)
Tect 10
CamocrositenbHas paboTa 10
3auér 10
HTtoro 100

3. TunoBbie KOHTPOJIbHBbIE 32JaHUS NI HHbIE MATEPHAJIbI, HEOOXO0AUMBIE /IJIS OLIEHKH 3HAHMIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH, XapAKTEPHU3YIOIIHUX ITanbl ()OPMUPOBAHUS
KOMIIeTeHIIHIi B Mpolecce 0CBOCHNsI 00Pa30BaTe/bHOI NPOrpaMMbl

Texkyuuii KOHTPOJIb

JIIK -1

CrocobeH  mpoBOJAUTh  HAYYHO-HCCIIEAOBATEIbCKUE  J1abOopaTOpHble  PabOTBl M BKCIEPTU3Y
OMOJIOTMYECKOro MaTepuana.

3namo

OCHOBBI OMOHEOPTaHMYECKON XMMHUH KaK KOMIUIEKCHON HAyKH;

OMOJIOTUYECKYIO POJIb HEMETAIIIOB M METAIJIOB, BXOSIINX B OPraHMYECKUE COCTUHEHNUS, CTPYKTYpY U
CBOICTBa OMOJIMTaH/IOB, MEXaHM3MbI 00Pa30BaHUs M CTPYKTYPY METAUIOKOMIUIEKCOB C OMOJINUTaH-1aMH;
(GYHKIIUN METAJUIOKOMIUIEKCOB C OMOJIMTaHaMH,

3aganus, HeoOXxoauMbIe 1Jis1 oneHnBaHus cpopmupoBannocTu JAIIK-1 Ha nmoporosom yposHe:

Bonpocsl qus onpoca

1. Ilpeamer OuOHeEOpraHMYECKOW XMMHUU.MeCTO OMOHEOPraHMYECKOM XHMHUHU CpPEIu TpaJulMOHHBIX
XUMHUYECKHUX ¥ OMOJIOTUYECKUX TUCIUIUINH.

2. buonoruyeckas pojib KHCIOPOIA U O30HA.

3. A30T: BO3/IeliCTBME HEOPIaHUYECKUX COETUHEHHUH a30Ta Ha KuBble opranu3msl. [Ipobiema cBsI3aHHOTO
azoTa.

4. ®ochop - rIeMEeHT-OpraHOTeH U €ro Pojib B 0OMEHE BEIIECTB

5.Cepa u ee posb B MeTaboJIN3ME B COCTaBE OEIIKOB; CYIb(AaThl M CEPOBOAOPOJ B JKEIYIOUHO-KUIIIEUHOM
TpaxTe.

6. TanoreHsl: posib XJOPHUJ-MOHOB B CO3JIaHMM BHYTPEHHEH cpelbpl opraHusMa, co3faHuu OydepHoi
CHCTEMBI KPOBHU, PETYJISILIUU BOJIHO-COJIEBOr0 0OMEHa, B MHUILIEBAPEHUH.

7. buomeraisl: Hatpuil, kanuii, kanplui, Maraui. PacpeneiaeHne MOHOB BO BHYTPHU - U BHEKJIIETOYHOM
MIPOCTpaHCTBE.3HAUEHUE B CO3JaHUU BJIEKTPOJIUTHON Cpelpl OpraHu3Ma, Nepesaye HEpBHOTO MMITYJbCa,
paboTte (hepMEHTHBIX CUCTEM.

8. Menp, NMHK, MapraHel, jkeie3o, KoOanbT, MonuOaeH. OCOOEHHOCTH JJIEKTPOHHOTO CTPOEHUS W
CIOCOOHOCTh K KOMILJIEKCOOOPa30BaHUIO.

9. OOm1as XapaKTepUCTHKA OCHOBHBIX TUTIOB OMOJIMTaH/IOB.

10. Heopranuueckue ranorenua-uonsl (F, C17, I'), cynbdar - 1 HUTpaT-uOHBI, @ TAKXKE TUAPOKCHII-,
docdar - u kapOOHAT-NOHBI, UX BKJIAJ B SHEPTETHUECKYIO «KOMMIIKY» KUBOTO OpraHu3Ma.

11. Heitrpanbabie monekynsl HyO, O,, CO2, NH3, ux 3Hauenue ans metabonu3ma, MUTaHUS U KU3HU
OpraHu3Ma B LIEJIOM.

12. AMUHOKHCIIOTBI, IENTH/IbI, OeNTKK Kak ononoiaumMepsl. CTpoeHHe MOJIEKYJ, TOHOPHBIE TPYIITUPOBKU
(kapOOKCHIIBbHBIE U aMUHOTPYIIIHI ). POJTH alUKIIMYECKHUX U ITUKINYECKUX (HOPM YIIIEBOJIOPOJIOB B
KOMILIEKCO0Opa3oBaHuU. JJOHOpHBIE IICHTPBI MOJIEKYI: KapOOHUIbHAS U TUAPOKCHIIbHAS TPYNITUPOBKU.



13. CTtpoeHue HYKIEMHOBBIX KUCJIOT U HYKJICMHOBBIX OCHOBAHUMN. JIOHOpHBIE IICHTPHI [T CBSI3LIBAHUS C
MeTaJUTaMH JIJIsl Q30TUCTBIX OCHOBAHUM (aTOMBI a30Ta U KHCIIOPO/1a), HYKJICO3HI0B (THAPOKCOTPYIIIIbI) U
HYKJICOTUA0B ((pocdaTHbie rpymIib).

14. Jlunuapl: ux KiIaccu(UKAIUs, COCTaB M CIIOCOOHOCTh K KOMITJIEKCO00pa3oBaHuo. JIOHOPHBIC IEHTPHI
CTepouoB: (KapOOHMIIbHAS, KAPOOKCUIIbHAS U TUAPOKCO- TPYIIIIHI).

15. ®ocdoaunuibl ¥ TITUKOIUIHAB KaK TOJIMICHTaTHBICIIUTaH Ibl: COCTaB, CTPOCHHE, TOHOPHBIE
IpYNIUPOBKU (TUAPOKCO-, aMHHO-, (hocaTHas TPYIIIIb).

16. OcHOBHBIE MPEACTABICHUS O XUMHYECKON CBSI3W B KOOPAMHAIIMOHHBIX COSUHEHUX OMOMETAIIJIOB
OHOJIMTaH/IOB.

17. Ponb 37€KTpOCTaTUYECKUM CUJI, KOBAJICHTHBIX U IOHOPHO-AKIIETITOPHBIX B3aUMOJICHCTBUH.
KoMmIaekchl aMMHOKHMCIIOT U MENTUI0B ¢ OMOMETaJIaMU.

18. BzanmoaeiicTBrEe HYKJIEMHOBBIX KMCIOT C HOHAMU METAJIJIOB.

19. B3anmoelicTBHE OCIKOB ¢ HOHAMH METAJIIOB .

20. XenatHslii 3¢ (HeKT B KOMIIIEKCO0Opa3oBaHUU. Ero poiib B yCTONYHMBOCTH KOMILIEKCOB.

21. Makpouukinudeckuit 3pQexr.

22.B3anMHast n30MpaTeIbHOCTh U CPOJCTBO OMoMeTa/IoB U uranaoB. [Ipuamun XKMKO.

23. buoJsiornyeckasi poJib 0MOKOMILIEKCOB Keje3a. Muornoous, ['emornobun, Gpeppurus,
dbeppenokcus. MIX ctpoenne u pu3nooruvexas poJb.
24. buojorudeckasi pojib 0HOKOMILJIEKCOB Meau IlepyiiomiazMuH, TeMOITMaHH.
CynepokcuaancMmyTasza — (hepMEHT Ha OCHOBE KOMILIECOO0pa3oBaresieil KaTHOHOB MEJIU U IIHHKA.
Crpoenue, GU3NOIOTHYECCCKAST POJIb AITHX (EPMEHTOB.

TecToBBIC 3a7aHUA
1 BapuanT

1. B )KMBBIX OpraHU3Max IMPOTOH OTBEYACT 34 :

1) mpoTekaHue IpoIecCCOB OKUCIECHUS

2) MpOTEKaHUE MPOIIECCOB BOCCTAHOBIICHUS

3) coznanue pH cpensi, HeoOxoaumoro st mpotekanust OBP

4) paboTy aHTHOKCUIAHTHOMN CUCTEMBI

2. VI3 mpuBEICHHBIX CYKICHHUHN O KUCIOPOJIE:

A) pacTBOPUMOCTH KHCIIOPO/Ia B KPOBH MEHBIIIE, YeM B BOJIC; POHHUKAS B KPOBb , KUCJIOPOJ] OKHCIISET
’KeJIe30 B reMOIIOOHHE;

b) Mmonexymna kucnopoa - Gupaaukai, Mpu €€ HEMOTHOM BOCCTAHOBIICHUH 00pa3yrOTCsl aKTUBHBIE (POPMBI
KHCIIOpO/ia

1) BepHo TONBKO @ 3) BepHBI 00a

2) BepHO TOJLKO O  4) HEBEpHBI 00a

3. Oxcup a3ora (1) He BRITIONMHSET B OpraHu3Me QYHKITUIO

1) KOHTpOJISI CeKpEIuU HHCYIINHA

2) paccnabieHus TIaJAKUX MBIIII COCY/I0B

3) OKHUCIIeHUs TeMOTTIO0NHA B METTeMOTTIO0NH

4) KOHTpOJISI MOYeyHOU pumbTpauuu

4. YCTaHOBHTE COOTBETCTBUE MEXKY MPOIIECCOM , TPOTEKAIOIIMM B OPraHU3ME U YPaBHEHHUEM PEaKIIHH,
JIeJKaIel B er0 OCHOBE

1) PactBopenue smanu 3yba a) Cas(PO4)30OH + NaF = NaOH + Cas(PO,)sF

2) peMuHepanusanus sMam 3y6a 6) 5Ca° + 3HPO,> + 4 OH™ = Cas(PO4)sOH + 3 H,0

3) mecTHOe AeiicTBue 3yOHOM macTsl B) Cas(PO4)30H + 7 HY = 5Ca®* + 3H,PO, + H,0

5. MexaHu3M akTHUBHOTO MTEPEHOCa HATPUS U Kalus 4yepe3 MeMOpaHy BEpPHO OIKCaH B Psy



1) K" - AT®-a3a BHYTpH KIeTKM KaTanusupyer nporecc ruapoiusza ATD, ocsoboxkaaercs or K,
npucoenuHseT K cede pocdarnyro rpynmy u 3 Na*, MeHseT KoH(MOPMAIUIO, BEIHOCHT HATPUH HAPYKY,
npucoeaunser 2 K (mpouecc nmoropsiercs);
2) Na’ - AT®-aza karanusupyer npouecc ruaponnsa AT®, ocBoboxmaercs or Na*, mprcoemuHser K
cebe ocaruyo rpynmy u 3 K*, Mmenser koHpopMaIuio, BHIHOCUT KajIuil HapysKy, npucoeunser 2 Na*
(mporecc MOBTOPSIETCS );
3) AT®-a3a npucoenunser k cebe pocdarnyio rpynmy u 3 K, MeHseT koHGOpMAIHIO, BHIHOCHT Kaauii
HapyKy, npucoemuaseT 2 Na', BXOZUT BHYTpb KJIETKH M KaTanusupyet ruaponus ATd(mponece
IIOBTOPSIETCS);
4) AT®-aza npucoenunser K cede pocdarnyro rpynmy u 3 Na*, MeHseT KOH(MOPMAIHIO, BEIHOCHT HATPUI
Hapyxy, npucoenuaseT 2 K*, BXoauT BHYTpb KJIETKU U KaTanuszupyeT ruapoins ATd(mporece
MTOBTOPSIETCS);
6. B moiekyse xnopoduiia
1) neHTpanbHBIM aTOMOM SIBJISIETCS MapraHel|
2) eHTpaJbHBIN aTOM CBS3aH C MOP(GUPHHOM Yepe3 aTOMBI a30Ta
3) KOOpAMHALIMOHHOE YHCIIO LIEHTPAILHOTO aToMa paBHO 4
4) mMeeTcst TOJIbKO TOPPUPUHOBAS TOJIOBKA
5) umeeTcst TOJIbKO (PUTONBHBIN XBOCT
7. Xenarpl-3T10
1) KatnoHHble KOMIUIEKCHI METAJUIOB C MOHOACHTATHBIMU JIUTaHIaMHU
2) lluknnyeckre BHYTPUKOMIUIEKCHBIE COSIMHEHHUSI METAJIOB C TIOJIMICHTaTHBIMU JIUTaHIaMU
3) MHorosiiepHble KOMIUIEKCHl METAJIIIOB ¢ MOHOJCHTATHBIMH JIUTaHIaMU
4) HeliTpanbHble KOMIUIEKCHI ¢ JinranaaMu—modexkyiamu CO.
8. TosbKO MTKHE OCHOBAaHUS PACIOI0XKEHBI B Py
1)F,CI, I 3) SCN’, SO,%, PO,*
2) H,0O, OH', NH3 4) CO, CN’, SCN
9. YcTaHOBHTE COOTBETCTBHE MEXKAY METAIO()EPMEHTHBIM KOMIUIEKCOM Kelle3a U ero (yHKITHEH B
opraHuzme
1)reMorsioOMH  a) MEPEHOC JIEKTPOHOB
2) nepokcujaza 0) mepeHoc KHUCIopoja
3) beppenokcuH B) OKHUCTIEHHE OMOCYOCTPAaTOB
4) TUTOXPOMBI  T) 3allacaHue KUCIOpoia
10. U3 mpuBeeHHBIX CY)KICHUH 0 MEXaHU3ME TPAHCIIOPTA XKeJie3a B KIICTKY:

A) nocite nprcoemHenns 2 Fe** TpancdepprH coeIMHSETCs CO BCTPOSHHEIM B MEMOPAHY PELiEITOPOM,
3aTeM 4acTb MEMOpPAHBI C ’THM KOMILIEKCOM 00pa3yeT SHA0COMY, B KOTOPYIO C TOMOIIBIO BOJIOPOIHOTO
Hacoca MOoCTYMalT NPOTOHBI , YTO 0OECTIEUMBAET Pa3phIB CBA3MU JKejle3a ¢ TPAaHCPEPPUHOM , BBIXOJ] XKelle3a B
KJIIETKY ¥ 3armacanue heppuTHHOM
B) BHe KJIeTKH TpaHC(EppHH CoeauHseTcs ¢ 2 KaToHamu Fe* maccuBHO muddyH-TupyeT yepes MeMbpany,
BHYTPH KJIETKH OT/EISIETCS OT JKee3a, KOTOPOe 3armacaeTcst ¢ IOMOIIbI0 peppUTHHA WITH UCTIONB3YETCS B
MeTaboIn3ME;

1) BepHbl 00a 3) BepHO TOJBKO A
2) HeBepHBI 00a 4) BepHO TONBKO b
11. I'emonmanna
1) HEreMoBBIii OEJIOK, HE COJEPIKUT Keme3a
2) UMEeT KPAaCHBIN I[BET
3) IEpEHOCUT KUCIOPOJ B OpraHU3Max MJIEKOIUTAIOIINX
4) MeHSIeT LBET IIPH IEPEHOCEe KUCIOpo/a 3a cuet okucienus Cu™ —>Cu®*
5) IpoCTOH KOMIUIEKC MEIU C KOOPAWHALMOHHBIM YHCIIOM 4.
12. JIns nrHKa HEBEPHO,YTO OH



1) BHYTpUKIIETOUHBINH HOH

2) BXOJWT B COCTaB HEMHOTUX (PEpMEHTOB- pEIyKTa3

3)B METAJIJIOKOMILJIEKCAX UMEET KOOPAMHALMOHHOE Yncio 4 u 5

4) y4acTBYyeT B 3allaCAaHU{ MHCYJIMHA B OpraHU3Me

13. IIpoTHBOIYyXOJEBBIE MPEHAPaTHI

1) co3manbl HA OCHOBE BUHHOKHUCIIOH COJIM CYPBMBI, OJIOKHPYIOT CYIb(GHIHBIC TPYIIBI (PePMEHTOB
BO30yuTENCH

2) co3aaHbl HA OCHOBE COCTMHEHUI repMaHusl, yOMBAIOT KJIIETKH BUPYCOB

3) co3maHbl HA OCHOBE KOMIUIEKCOB IIATHHBI, 00pa3ytoT coenunenus ¢ JJHK 6onpHOIl KiteTku, 4To
yOuBaer ee

4) co3iaHbl HA OCHOBE COeAMHEHUM cepedpa, OKa3bIBAlOT AHTUCENITHYECKOE JICHCTBHE.

2 BapuaHT
1. Ilpu neperpeBe opraHu3Ma U BBIJICJICHUH [TOTA TEMIIEpaTypa Tella MOHWKAeTcsl Onaroaaps
1) BBICOKO¥ TEIIONPOBOHOCTH BOIBI
2) BBICOKOH yJIeNbHON TETNIOEMKOCTH BOJIbI
3) 6oJbIIIOMY TTOBEPXHOCTHOMY HATSHKCHHUIO BOJIBI
4) BBICOKOH TEIUIOTE MapooOpa30BaHUs BOABI
2. B aHTHOKCHIAHTHOM CUCTEME OpraHU3Ma OCHOBHYIO POJIb UTPAIOT
1) apomaTHUecKre aMUHBI
2) ¢enonsl u heHoNACynbHUIBI
3) MeTautopepMEHTHI Kelle3a U MEIH
4,) dochomumu bl
3. YcTaHOBHTE COOTBETCTBHE MEKIY COEAMHEHUEM a30Ta U €r0 OCHOBHOMN (DYHKIIMEH B OpraHn3Me
1) NH3 a) pacciabiieHue riiaKkuxX MBIIII] COCY/IOB,;
2) N,O 0) yuyactre B OnocuHTe3e OeiKa i HyKICHHOBBIX KHCIIOT
3) NO B) oOpazoBaHKe METTeMOTTIOOMHA U HApYIIICHHUE TIEpEeHOCca KHCI0pOoa
4) NO, 1) HapKOTHYECKOE JIeHCTBHE
4. U3 npuBeeHHBIX CYKJIE€HUHN 0 (PU3MOIOrHUecKoil posiu Opoma:
A) nokanu3yercsi IpEeUMYIIEeCTBEHHO B runoduse;
B) yraeraet GyHKIMIO ITUTOBUIHOM Kele3bl, yCUITMBAET AKTHBHOCTH KOPBI HA/IMTOYECHUKOB
1) BepHBI 00a 3) BepHO TOJBKO A
2) HeBepHbl 00a  4) BEpHO TOJIBKO b
5. HeBepHo, uTo
1) KaTHOHBI MIETOYHBIX METAIIOB B OPTaHU3ME YeJI0BEKa IEPEHOCATCS Yepe3 JTUIHTHBIE Oapbhepsl C
MIOMOIIBIO HEMTPabHBIX HOHO(DOPOB
2) nOHHBIE HOHO(OPHI - KATUKCAPEHBI B CTPYKTYPE UMEIOT FUAPOPOOHYIO MOJIOCTh, 00JIaJal0NIYIO TT-
JOHOPHBIMHU CBOMCTBaMH, W 00pa3yrOT KOMIUIEKCHI C MarHMEM M KaJlbI[UeM
3) BaTMHOMUIIMH 00pa3yeT 0oJiee MMPOYHBIN C KaJHuEM, YeM C HaTpHueM
4) cuHTeTHYECKUE HOHO(DOPHI - KPUIITAH Bl 001aJal0T CETEKTUBHOCTHIO MO0 OTHOIIEHHUIO K KATHOHAM
METAJUIOB.
6. B )xuBOM opraHu3Me MarHuii,
1) comepuTCsi BO BHYTPHUKIECTOUYHOMN KHIKOCTH
2) He oOpa3yeT KOMIUIEKCOB
3) ydactByeT B (popMUpPOBAHUN PHOOCOM
4) crnocoOCTBYET HAKOIICHHUIO XOJECTEPHHA
5) siBasieTcst PyHKIMOHAIBHBIM CHHEPTHCTOM KaJbLIHs
7. CornacHo Teopun JIpronca >KxeCTKUMH KHCIOTaMHU SIBJISIFOTCS YaCTUIIBI
1) wmanoro pa3Mepa, aKIenTopPbl AICKTPOHHOM MaphI



2) ¢ BBICOKOI1 2JIEKTPOOTPHUIIATEILHOCTBIO, IOHOPBI JICKTPOHHOM Maphl
3) Boubimoro pazmepa ¢ MajibIM MOJOKHUTEILHBIM 3apsIIOM
4) bonbIoro pamepa, J0HOPbI AIEKTPOHHOW Taphl.
8. JIOHOpHBIMH LIEHTPAMH MOJIEKYJ YIJIEBOIOB B KOMILIEKCOOOpAa30BaHUU SIBISIIOTCS
1) kapOokcuiIbHas Tpymnmna
2) MeTUIIbHAS TpyIMa
3) ruIpoOKCHUIIbHAS TPy
4) pocharHas rpynmna
5) apoMaTHueCKue paiuKaibl

9. 13 npuBeACHHBIX CY)KICHUN O MOJIEKYJIe FeMOTTI00NHA:
A) B ne3okcudopme B cocTaB MOJIEKYJIbI BXOAUT 4 reMa, MOJIeKyjla UMEeT KynojaooopasHyio hopmy,
KOOPJAMHALIMOHHOE YMCIIO XKee3a = 5;
b) B okcudopme okucnenus atoma xeneza He IPOUCXOAUT, KOOPAMHALMOHHOE YHCIIO Kene3a = 6 ,
MOJIEKYJIa III0CKAst

1) BepHbI 00a 3) BepHO TOJIbKO A

2) HeBepHBI 00a 4) BepHO TOJIBKO 0O
10. [Ipu xaTaIUTUYECKOM JEHCTBUH MEPOKCHIA3bl TIPOUCXOAUT
1) oOpa3oBaHue HHTEpMEIUATA TIPU BOCCTAHOBJICHHH T€MOBOTO Fe*® B Fe™?, a satem okucinenue
cyOcTpara
2) akTHBaIHs GepMEHTa , OTIIECILICHIE BOJIBI, 00pa3oBanne uHTepMeanara ¢ Fe™, oxucnenne cyGerpara
3) 06pa3oBaHKe HHTEpPMEMATa IpH OKKCIeHnH reMoBoro Fe™? B Fe*3, a satem okucienue cyOcTpara
4) aktuBanus GpepMeHTa , IPUCOSTMHECHUE BOJIBI, 00pa30BaHNE HHTEPMEINATa C Fe*?, okucnenue
cybcTpara
11. CuHue MemHbIE KOMIUJIEKCHI

1) comeprxat 2 aTomMa MeJ1, TPAHCIOPTUPYIOT KUCIIOPOJT

2) coaeprkaT Mellb ¢ KOOPAMHALMOHHBIM YHCIIOM 5, SIBJISIOTCS OKCHa3aMu

3) conepxart 1 aToM MeM ¢ KOOPIAUHALMOHHBIM YHCIIOM 4, TIEPEHOCUUKH IEKTPOHOB

4) comepkat Melb U LINHK, MHAKTUBUPYIOT CBOOOHBIE PAIUKAIIBI
12. KapOonenTtuaasa

1) roOynsipHBIi 0€0K,B aKTUBHOM caiiTe 1 aToMm IUHKa ¢ K.4.=4

2) GusaepHbIA KOMIIEKC IMHKA, CTAOMIIN3UPYETCS MarHueM

3) dbepmenT- TuIpoaza, KaTanu3upyer peakuuio ruapatanuu CO;

4) nmporeasa, B akTUBHOM caiiTe | aToM LMHKa ¢ K.4.= 5
13. Jlyist edeHus OJIOBBIX MHPEKIIMOHHBIX 3a00JICBaHH BIIEPBbIC OBLT HCILTF30BaH MIperapaTr Ha OCHOBE
COCIMHEHU I

1) xpoma

2) MbIIIbsIKA

3) ptytu

4) mIaTUHBI
3 BapuaHT
1. YcraHoBUTE COOTBETCTBHE MEXAY (DPU3HOIOTHUECKOH )KUIKOCThIO U ee pH
1) kpoBb a) 0,9-1,1
2) cnroHa 0) 7,4
3) XKeTyT0UYHBIN COK B) 4,8-7,5
4) moua r) 6,4- 6,8
5) xendb n) 7,5- 8,5

2. OU3NKO-XUMHUYECKasl CTausl ICHCTBUSA MOHU3UPYIOIIETO OOIy4YeHHUSI Ha OPIraHU3M HAauMHAETCS C
1) oOpa3oBaHus IEPOKCHAA BOJIOPOJA M3 THAPOKCUI-PAJTUKATIOB



2) oOpa3zoBaHMs MOJIEKYJT BOJIBI M3 THAPOKCHI-PAIUKaIa M aTOMapHOT0 BOJOPOa
3) pajmoIu3a MOJEKYIIBI BOJIbI ¢ 06pazoBannem H,O"
4) nmpucoeMHEHUS JEKTPOHA K HEUTpaTbHON MOJIEeKyIe BoIbl ¢ oOpazoBanuem HyO
3. V3 nmpuBeACHHBIX CYXKJIEHUN 0 OMOI0ornYecKkor ponu docdopa :
A) B reOXMMHUYECKOM IHKJIE POchOp MOCTOSHHO BEIHOCUTCSL C CYIIH B OKEaH;
b) B opranusme uenoBeka Ooiblie Bcero pochopa coepKUTcs B HEPBHON TKAHU .
1) BepHbl 00a 3) BepHO TOJIBKO A
2) HeBepHBI 00a 4) BepHO TOJIbKO b
4. X1nopua-uoH HE IPUHUMAET y4acTHe B Ipoleccax
1) popmupoBanus 6ydepHol cucTeMbl KPOBU
2) yraereHus (QyHKIIUH IIUTOBUIHOM Kee3bl
3) perynasiuuu OCMOTHYECKOTO JaBJICHHUS B KIIETKE
4) akTHUBUPOBaHUU (hEPMEHTA aMHJIA3bI
5) peMuHepanu3anuy 3yOHO! smanu
5. HeBepHo, uto
1) npupoiHbIE aHTUOMOTHUKH - HOHO(GOPHI CITOCOOHBI 00Pa30BLIBATh KAaHA B MeMOpaHe
2) BaTMHOMHIIMH - KaHAIOOpa3yronwii HoHOo(Op
3) BaIMHOMUIIMH 00pa3yeT KOMIUIEKC C KaJlueM 3a cueT 6 CI0KHOA(DUPHBIX CBsI3eH
4) ruapoduiibHas MOJIEKYJIa BAIMHOMHUIIMHA MTOCTIE BHEAPEHUS KaJlusi CTAHOBUTCS TUAPO(POOHOIA.
6. VI3 mpuBeICHHBIX CYXICHH :
A) KatroHb! KaJIbIus SIBIISIFOTCS. aHTarOHUCTAMH HOHOB HATPHSL, KU U MarHHS;
b) Kanbiuii 06pasyer koMIieke ¢ KaabMOIyIUHOM B LIUTOTIA3ME HEMBIILIEYHBIX KIETOK.
1) BepHo Tonpko A 3) BepHbI 00a
2) BepHO Tonibko b 4) HeBepHBI 00a
7. Cepycoaeprkamire aMIHOKHACIOTHI TIPEUMYIIIECTBEHHO 00pa3yIOT KOMIUIEKCHI €
1) >KEeCTKMMHU KHUCIOTaMU
2) KECTKUMH OCHOBaHUSIMHU
3) MSTKUMH KUCIIOTaMHU
4) MATKMMHU OCHOBaHUSIMU
8. dakTopamu, onpeAesAIOIINMU YCTOHUYNBOE KOMIUIEKCOOOpa30BaHHE METAIUIOB ¢ OMOJIUTaHIaMH
SIBIISTEOTCS
1) Hanuuue 1OHOPHOM rpynnupoOBKY JIUTaH1a
2) Hy»xHast koH(pOpMaIyst MOJIEKYJIbI JIUTaH A
3) XenatHslii 3¢ pexT
4) Bce nepeuncieHHble GaKkTOpHI.
9. 13 npuBeIeHHBIX CYXKICHUN O TEMOBBIX OelKax Kele3a:
A) B cocraB rema BXOIUT Fe*?, KOTOpBI 00pa3yeT 4 cBsi3u ¢ NOPpGUPUHOBBIMU KOJIBI[AMU, TEM JIETKO
OTpBIBAeTCS OT OEIKOBOM YaCTH;
b) I'em conepxur Fe*? i OYeHb IUIOTHO CBSI3aH ¢ GEITKOM ITOCPEICTBOM KOBAJIEHTHBIX CBS3EH C
aAMHMHOKHUCIIOTaMH, TUAPO(OOHBIX U HOHHBIX B3aUMOICHCTBHI
1) BepHbl 00a  3) BepHO TOJIBKO A
2) HeBepHBI 00a  4) BepHO TOJIbKO b
10. brnokupoBaHue MepeHoca KUCI0Po/1a TEMOTIIOOMHOM TIPH JEHCTBUU YTapHOTO Ta3a OCYIIECTBISETCS 3a
cuer
1) okuceHus xene3a U 00pa3oBaHUs METIEeMOTJI00MHA
2) pa3pbIBa CBSI3H jKeJe3a ¢ TUCTHANHOM U 00pa30oBaHUs KapOOKCUTeMOTrI00nHa
3) u3mMeHeHus KoH(popMaIuu MOJIEKYJIBI TEMOTJIO0ONHA U3 KYIOJI000pa3HO# B TUIOCKYIO
4) BoccTaHOBJIECHUS XKese3a U oOpa3oBanus H-remorinobuna
11. Tuposunasza



1) GusnepHBId KOMIUIEKC MEH, KaTAIM3UPYET CHHTE3 MEJaHUHA Yepe3 HHTEPMEINAThI CO CTEIICHIMHU
okucieHus mertamna +1,+2,+3
2) OusiepHbI KOMIUIEKC MEIM U IIMHKA, KaTaJTU3UPYeT pas3sioKeHUE MEPOKCUIHOTO paguKaa
3) sBuseTCs Jeno MeIH B IJa3Me KpPOBH, PEryIUpyeT OanaHc MeIu B KIIETKe
4) MOHOSAIEPHBIN KOMIUIEKC MEAU ¢ KOOPAUHALIMOHHBIM YUCIIOM 5, SIBJISIETCS PEAYKTA30M.
12. MexaHu3M KaTaJIUTUYECKOT O IeHCTBHSI KapOoaHTUApa3bl BEPHO OIMCAH B
1) rayTaMHHAT-MOH OTIIKIUISET MPOTOH OT MOJICKYJIbI BOJIbI, CBI3aHHOW C IMHKOM, HMKJICO(HII aTaKkyeT
KapOOHMJIBHBIN aTOM yriiepoja amujia, oopasyercs cBssp C-O
2) IenpOTOHUPOBAHME MOJICKYJIbI BOJIBI , KOOPAMHUPOBAHHOW y aTOMa IIMHKA, 00pa3oBaHKe HyKiIeodua,
KOTOpBIH arakyeT atoM C B MoJieKyJle, 00pa30BaHME CBS3U IIMHKA C C OCTaTKOM KapOOKCUIIBHOM I'pYIIIIBI,
OTIIETUICHUE CyOCcTpaTa
3) axTuBauus pepMeHTa , MPUCOSAUHEHHE BO/IbI, 00pa30BaHUE HHTEPMEANATa , OKHCICHHE CyOcTpara
4) B 1€IOYHOM cpelie MOJIEKYyIIa BOJIbl JEIPOTOHUPYETCs, HykJeodui atakyeT ¢pochaTHyro Ipymniy,
00pa30BaBIIMICS HHTEPMEANAT OTIICIUISIET (POCHOPHYIO KUCIIOTY.
13. lelicTByroLIMM BeLlecTBOM Ipernapara /le-Hosi HaX0oAuTCsl aHTUOMOTHK HOBOT'O TIOKOJICHUS -
COeIMHEHUE

1) cyppMBI

2) MBILIBSKA

3) osioBa

4) BucmyTa
4 papuaHT
1. VI3 npuBenEeHHBIX CYyXACHUH O pOJIK BOJBI B OPTaHU3ME :
a) CBsi3aHHas BOJIa HAXOJUTCS BHYTPHU KJIETKH U Ipeo0pazyeTcs U3 CTPYKTYPUPOBAHHOIO COCTOSIHUS B
JIeCTPYKTYPUPOBAHHOE,
6) CBoOo/1Has BOJa yuacTByeT B (JOPMUPOBAHUH BHYTPUKIETOUHOU CTPYKTYpBHI , 6J1aroapst KOTopon
YIIOPSITIOYUBAIOTCS TTPOIECCHI KU3HEACATEIILHOCTH.

1) BepHO TONBKO a 3) BepHbI 00a

2) BEpHO TOJIBKO 0 4) nHeBepHbI 00a
2. W3 akTUBHBIX ()OPM KHCIOPOa CaMbIM arpeCcCUBHBIM SIBIISIETCS

1) ruaApOnEepOKCH I-PaTUKAIT

2) cynepoKcHI-paguKa

3) mepokcu Boopoia

4) ruIpoKCUA-paTuKa
3. ®ocarnas OydepHas cucreMa B OpraHU3Me YeIoBeKa

1) cogepxxut oprodocdat u runpodocdar HaTpus

2) copepxkut ruapodocdar u guruapodocdaTt HATPUs

3) obecnieunBaet noanaepxkanue pH = 8,4

4) obecrieunBaet noaaepxanue pH = 7,4

5) IpUCYTCTBYET TOJIBKO B MOUE

4. YCcTaHOBHUTE COOTBETCTBUE MEXK/y FaJIOTEHUI-MOHAMH U UX POJIbIO B OPraHU3MeE YeIoBeKa

1) F  a) Bausier Ha CUHTE3 OCJIKOB, )KHPOB M TOPMOHOB, SIBJISICTCSI HE3aMEHUMBIM DJIEMEHTOM;
MO3Ta;
3) Br' B) siBiIsIeTCS1 KOMITOHEHTOM KOCTHOM TKaHHU, HOTTEH, IS 3JI0POBBS OMACeH KaK €ro HeJ0CTaToK,
TaK U U30BITOK;
4) I 1) obecreunBaeT HOHHBIE IIOTOKK Y€Pe3 MEMOPAHBI, CO37aeT OJArONMPUATHYIO CPEIY IS
JEUCTBUS MPOTEOTUTUYECKUX (PEPMEHTOB.

5. st nonHohopoB BepHO, UTO



1) OHU UMEIOT MaKPOLMKINYECKYIO CTPYKTYPY

2) OHU CTIOCOOHBI IEPEHOCUTH KATHOHBI BCEX METAJIOB

3) oHU UMEIOT TUAPOPHUIBLHYIO HAPYKHYIO TOBEPXHOCTD

4) neicTBMe MOHHBIX HOHO(OPOB 3aBHCcUT OT pH

5) KpUITaHIbl - TPUPOIHBIE HOHO(OPHI

6. J11s1 KaTHOHA MarHus B KUBBIX OPraHU3Max HE XapaKTepHO
1) oOpa3oBaHME KOMIIJIEKCOB U aKTUBALUs ()EPMEHTATUBHBIX ITPOLIECCOB
2) KOHLIEHTPALUs B MEXKKIETOUHON KUJIKOCTH

3) coenuHEeHUE C OETKaMH KPOBH

4) yuacTue B CUHTE€3€ HyKJIEMHOBBIX KUCJIOT

7. TONbKO MATKHE KUCIIOTHI IIEPEYHCIIECHBI B PSIAY

1) I, CeHe, CoHs  3) Ag', Cu*, Hg?*
2) H', Na’, Li" 4) OH,F,CI
8. B monekynax ¢pochoaunuIoB npu KOMIUIEKCOOOpa30BaHUN JOHOPHOH IPYIIUPOBKON He SBJISAETCS
1) AmuHo-rpymnmna
2) T'mapokco-rpyrma
3) docdarHas rpymma
4) YriueBoaopoHast enoyKa

9. VI3 nmpuBeACHHBIX CYXKICHHUIN 0 MEXaHU3Me TPAHCIIOPTA JKele3a B KIETKY:

A) BHE KJIETKU TpaHCPEPPUH COEAUHSETCS C 2 KATHOHAMH Fe** maccuBHO mudyHIupyeT Yepes
MeMOpaHy, BHYTPH KJIETKU OTAENSAETCA OT KeJe3a, KOTOPOe 3amacaeTcs ¢ HOMOIIbI0 (eppUTHHA UITH
HCIIOJIb3YEeTCs] B META00IIN3ME;

b) nocne npucoeaunenus 2 Fe®* TpaHC(hEPPUH COETUHSIETCS CO BCTPOEHHBIM B MEMOpPaHy peLenTopoM,
3aTeM 4acTh MEMOpPaHBI C ’THM KOMIUIEKCOM 00pa3yeT SHAOCOMY, B KOTOPYIO C TOMOIIBIO
BOJIOPOJIHOTO Hacoca MOCTYIMAl0T IPOTOHBI , YTO 0OECTIEUNBAET Pa3phIB CBS3U JKeJe3a ¢
TpaHC(EPPUHOM , BBIXO/I JKeJe3a B KJIETKY U 3arnacanue (eppuTHHOM

1) BepHbI 00a 3) BepHO TOIBKO A
2) HeBepHbI 00a 4) BepHO TONIBKO b
10.Karanasa, B OTIMYHME OT NEPOKCHUIA3bI
1) KaTamu3MpyeT peakIuio OKUCICHHS HECKOJIBKUX CyOCTpaTOB
2) oTBEYAET TOJIBKO 32 YTHIIM3ALUIO IEPOKCHIA BOJOPOIA
3) sBIsieTCSI HETEMOBBIM OEJIKOM
4) sIBNSIETCS TEMOBBIM OEJIKOM

11. lepysmionna3zMuH
1) cuHui KOMITJIEKC MEIM, CIIOCOOCTBYET BCTPAWBAHUIO jkeje3a B (DeppUTHH, KaTaTU3upyeT

npouecc Fet2—>Fe*
2) siBisieTcst OusACpHBIM KOMITJIEKCOM MEJH, KaTaIu3UpyeT CUHTE3 a/IpeHaIMHA
3) siBiIsieTCs OUSIEPHBIM KOMIUIEKCOM MEIU-IINHKA, HHAKTUBUPYET CBOOOTHBIC PaHKAIIBI
4) sBIsIeTCS TEMOBBIM KOMILIEKCOM JKeNe3a, IePeHOCUT KHCIOPO/I.

12. ycTaHOBUTE COOTBETCTBHE MEXKIY (PEPMEHTOM M €T0 XapaKTePUCTUKOM

1) menounas ¢ochartaza a) OTHOAAEPHBIA KOMILIEKC LIMHKA C

K.4.= 4, katanuzupyet rugpatanuo CO;
2) xapOormenTuaasa 0) OusaepHBIA KOMILIEKC IMHKA C K.4.=5,
KaTaJu3upyeT paclleryieHue aMHUIHOM CBSI3U
3) xkapboanruapaza  B) OUsAEPHBII KOMIUIEKC MEIU-IIMHKA, KaTAIUTHUECKOE
JeicTBHE OKa3bIBAET 3a CUET OKUCIIEHUS aTOMa MEIH



4) cynepokcuagucMyTasa T) OusiAepHBbINH KOMITJIEKC IMHKA C K.4. = 4,
KaTaJn3upyeT npouecc 1egpochoaupupoBaHus
13. B paaguoTepanuu UCTIONB3YIOTCS 00a lIeMEeHTa
1) 6op u Tanmi
2) ue3uii u 60p
3) rayuii U TaITAN
4) cypbMa U MBILIBSIK

5 BapuaHT

1. YcraHOBUTE COOTBETCTBHE MEX]y CBOMCTBAMU BOJBI M €€ (DYHKIIUSIMU B OPTaHU3ME

1) BbICOKast TEIJIOEMKOCTh M TEILJIOTa a) TPaHCIOPT KPOBH, TUMPbI

napooOpa3zoBaHus

2) ®UJKOE arperaTHoe COCTOSIHUE U TEKy4eCTh 0) TEPMOPETYJISALUs OpraHu3mMa

3) yHUBEpCAIbHBIN PACTBOPUTEID B) o0OecrieueHne Typropa KJIeTKH,
THIpOCKeNeTa

4) BBICOKOE TTOBEPXHOCTHOE HATSHKECHUE ') y4acTHE B THIPOJIU3€E BEIIECTB

2. MexaHusMm aeicTBUs (PEPMEHTOB AaHTHOKCUIAHTHON CHCTEMBI BEPHO YKa3aH B
1) 2H,0,—"“"™"* 2H,0 + O3 ;
2H,0; + cyberpar —" PO 9 H,0 + okucieHHbli cybeTpar;
2-0, +2H *_,COA H,0, + O,
2) 20, +2H *_,COon H,0, + O,
2H202—>KaTaﬂa3a 2H,0 + O,
2H,0; + cyberpar —" PO 9 H,0 + okucieHHsli cybeTpar;
3) 2H,0; + cyberpar — PO 9H,0 + okucneHHBIN cyOCTpar;
2-0, +2H *_,C0A H,05 + O7
2H202—>Kamﬂa3a 2H,O0 + 0Oy ;
3. 13 mpuBeieHHBIX Cy)KACHUH 00 a30Te B Onocdepe:
A) a30t u3 atmochepbl PUKCUPYETCS HUTPHUGUIUPYIOMIMME OAKTEPUSIMH C IOMOLIBIO SHeprun AT®d;
B) a3ot u3 arMocdepsl BOCCTaHABIMBAETCS C MOMOIIBIO (PEPMEHTA HUTPOTEHA3bI, IEUCTBYIOIIETO TOIHKO
B aHAdPOOHBIX YCIOBHUSAX.
1) BepHbI 00a 3) BEpHO TOIBKO A
2) HeBepHBI 00a 4) BepHO TONIBKO b
4. O6pa3oBaHUE COISHON KUCIOTHI B apTEPHAIBHOM KPOBH U MUIPALUS B CIIM3HCTYIO 000JIO0UYKY KIETOK
KEITyJIKA OIUCHIBAETCS YPAaBHEHUEM:

1) H,PO,” + CI'= HPO,* + HCI
2) HSO4 + CI'= SO, + HCl
3) H,CO3 + CI' = HCO3 + HCI
4) HPO4* + ClI'= PO,* + HCI
5. K pusmonoruveckum QyHKIHUSAM MIETIOYHBIX METAIIIOB HE OTHOCSATCS
1) yuacTue B epeaye HEPBHBIX UMITYJIbCOB
2) ydacTue B IepeHoce KUCIopoa
3) noaaepxaHue MOCTOSHHOTO OCMOTHYECKOTO AaBJICHUS B KIIETKE
4) moxaepKaHue KUCIOTHO-OCHOBHOTO PaBHOBECHSI B OMOJIOTHYECKHX KHUKOCTSIX
5) nojiaBjeHNEe LIEHTPA PETYIIALUU AbIXaHHs B TOJIOBHOM MO3Te€.
6. Jlms XapaKTepHCTUKH KalIbIIUEBOTO HAcOCa HEBEPHO, YTO OH
1) obecrieunBaeT SHEPTUEH COKPAIIICHUE MBIIIIT



2) SBNSIETCS CUCTEMO OBICTPOM PETYINSIIMKA KOHIIEHTPAIIUU KaJIbIUs B KIETKE
3) 3amyckaet ruapoau3 AT® ToinbKO B TPUCYTCTBUH KaJbIUS
4) TpaHCIOPTUPYET BHYTPb KIJIETKU 2 KaTHOHA KaJbLIHs
7. C yBenM4YeHHEM CTEIIEHU OKHCIICHHUS aTOMa MeTalljla )KeCTKOCTh KHCIOThI JIbronca
1) Pacrer 2) He mensiercs
3) YMenbpmaercs 4) CHavana pacTeT, 3aTeM YMEHBIIIACTCS
8. Y Mosnexys aMMHOKHUCIIOT IPU KOMILJIEKCOOOPa30BaHUH IOHOPHBIMU TPYIITHPOBKAMHU
SIBIIIOTCS
1) —COOH, POs* 3) POs*,- NH, ¥,
2) -NH,",-COOH 4) -NH,", OH
. VI3 mpuBeACHHBIX CY)KICHUI O MUOTJIOOWHE:
A) OH conepkuT 4 rema ¢ aToMamMu Fe*® 1 Getok anoMuOrIO6UH, BBIIONHSET (dhyHKIIHMIO TIEpeHOCca
KHCJIOPO/JIa, B A€30KCU(POpME KOOPIUHAIIMOHHOE YHUCIIO JKele3a = 6, B oKkcudopMme - 5, COACP>KUTCA B
KpPacCHBIX MBIIIIAX;
b) on conepxut 1 rem ¢ atomom Fe*? u Gerok anomMuoriobus, ¢ aromamu Fe™? i 6eiok anmoMuornoGuH,
BBIMIOJHAET (PYHKIIMIO MIEpeHOca KUCIOPOa, B Ae30KCcH(opMe KOOPIUHAIIMOHHOE YUCIIO Keje3a = 65, B
okcudopme - 6, COIePKUTCS B KPACHBIX MBIIIIAX

1) BepHbI 00a 3) BEpHO TOJIbKO A
2) HeBepHBI 00a 4) BepHO TONIBKO b
10. YcraHoBHUTE COOTBETCTBUE MEXKIY METALNIOPEPMEHTHBIM KOMILJIEKCOM JKele3a U ero (yHKIuel B
opraHusme
1) ’xene30-cepHbIE KIACTEPhI a) MePeHOC JIEKTPOHOB
2) depputun 0) nepeHoc xenesa
3)nepokcuaaza B) OKHCIIeHHE OUOCYOCTpaToOB
4) Tpancheppux I') 3aracaHue kesnes3a
11. /Inst TpaHciopTa Me B KJIETKE BEPHO, YTO
1) oHa moCTymaeT B KJIETKY C MTOMOIIBIO HHTErPATLHOTO OeKka MeMOpaHsbl, B annaparte ['onbku
cBa3bIBaeTcs ¢ TpancnopTHo AT®d-a30ii u BIBOOUTCS W3 KIETKU

2) BHE KJIETKU (PEPMEHT COEIUHAETCS C 2 KAaTHOHAMU ,[TaCCUBHO AUPPYHIUPYET uepe3 MeMOpaHy, BHYTpU
KJIETKH OTIENSIETCA OT MeTalla,

3) nocne npucoeIuHeHus: Meu (PepMEHT COEIMHSAETCS CO BCTPOEHHBIM B MEMOpaHy pelenTopoM, 3aTeM
4acTh MEMOPaHBI C 3TUM KOMIUIEKCOM 00pa3yeT 3HJI0COMY, KOTOpasi BBIACISAET ME/lb B KIETKY

4) BHYTpb KJIETKU MTOCTYIAET B BUJIE KATUOHA C TIOMOIIIbIO U Py31un, CBA3BIBAETCS C TPAHCIOPTHBIM
0€JIKOM U BBIBOJUTCS U3 KJIETKH.

12. JInst MOJIEKYIIBI CYIIEpOKCHINCMYTa3bl HEBEPHO, YTO OHA
1) comepkut 2 NEeHTpaTbHBIX aTOMa - MU C K.4.=5 U [IUHKA ¢ K.4.=4
2) B mpoliecce KaTajln3a MeJb CHauaia BOCCTaHaBIMBaeTcs 710 +1, a 3aTeM CHOBa OKUCIISETCS
3) conmepKuT 2 LIEeHTPaJIbHBIX aTOMa MEJIH € K.4.5, OTBEYAET 3a MEPEHOC KUCI0poaa
4) conepKuT 2 TIEHTPATBHBIX aTOMa - MEAM C K.4.=5 U IIWHKA C K.4.=4, CBA3aHHBIX MOCTUKOBBIM
JIUTaHAOM-TUCTUIUHOM.
13. B xadecTBe aHTAIUIHBIX CPEICTB UCIIONB3YIOTCS

1) cynbdar marunus u cynabdat 6apus

2) GopHast KUCJI0TA U OKCUJT KPEMHHUSI

3) OKCUJ MarHus ¥ TUJIPOKCUJ] ATTFOMUHUS

4) XJOpUJT KaTbIIUs U KapOOHAT KaJIbIIUs

OTBeTHI

1 2 3 4 5
1 3 4 162r3a485n 1 162a3r4B
2 2 3 3 4 2




3 3 162r3a46 | 3 2,4 4
4 182r3a46 1 2,5 182r364a 3

5 1 2 2 1,4 2,5
6 2,3 1,3 3 2 3

7 2 1 3 3 1

8 4 1,3 4 4 2

9 16283r4a 1 4 4 4
10 3 2 2 2 la2r3s40
11 14 3 1 1 1
12 2 4 2 1r263a4s 3
13 3 2 4 2 3

Ymems: poBOIUTH SKCTIEPTU3Y OMOTOTUYECKOTO MaTepHaa C
HCIIO0JIb30BAaHUEM METOI0B (PM3UKO-XUMHYECKOTO aHAIIM3a JIsl OIIPEIeTICHUs COACPKAHU OMOTEHHBIX
AIIEMEHTOB; COOJIOATh MPaBUiIa HKCILUTyaTalluy Ja00paTOPHOTO 000PYIOBAHHSL.

TemaTuka J1abopaTopHbIX padoT
1. Onpenenenue coaepKaHusi HATPUS U KU B OMOIOTUYECKUX KUAKOCTAX METOAOM IUIAMEHHOMN

dhoTomeTpuH.

2. Omnpenenenue coaepkanus Propa B MOYEYHBIX KAMHSAX MOTCHIIMOMETPUIECKUM MHUKPOMETOJIOM B
IIPOTOYHOM SIYEHKE.

3.0npenenenne coaepKaHus Keae3a B OMOJIOrHYECKHUX JKUIKOCTAX CIEKTPOPOTOMETPUIECKUM
metonoMm".

3aganus, HeoOXxoauMbIe 1Jis1 oueHnBaHus cpopmupoBannoctu AIIK-1 Ha npoaBuHyTOM ypOBHE:
3namo

POJIb OMOTEHHBIX JIEMEHTOB- HEMETANIOB M METAJUIOB B PACTUTENBHBIX U KUBOTHBIX OpraHU3Max;
3aKOHOMEPHOCTH 00pa30BaHMs KOOPMHALMOHHBIX COEIMHEHUH OMOMETAIJIOB ¢ OMOIUTaHaMU U UX
(YHKIINU B )KUBBIX OpTaHU3MaXx;

3aKOHOMEPHOCTH 00pa30BaHMs KOOPMHALMOHHBIX COEIMHEHUH OMOMETAIUIOB ¢ OMOIMTaHIaMH U UX
(YHKIIMH B J)KMBBIX OpraHM3Max; BO3/1€MCTBHE KOMIUIEKCOB TSKEJIbIX METAJIJIOB Ha paboTy (PepMEHTHBIX
CHCTEM >KUBBIX OPraHU3MOB.

Bonpocsl qus onpoca

1. OcHOBHBIE NPEICTABICHUS O XMMUYECKOH CBSI3U B KOOPAMHAIIMOHHBIX COEIMHEHHUSIX OMOMETaNIOB U
OMOJIUTaHOB.

2. Kommiekchl aMMHOKHUCIIOT U TIEITUAOB C OMOMETaIIaMHu.

3. OcHOBHBIE 3aKOHOMEPHOCTH B3aUMOJIEHCTBHUS HYKJIEMHOBBIX KHCIOT C MOHAMU METAJIJIOB .

4. OCHOBHBIE 32aKOHOMEPHOCTH B3aUMO/JICHCTBUS OEIKOB C HOHAMH METAJUIOB .

5. XenatHslil 3 dexT B komriekcoodpazoBanuu. ETo posib B yCTOHYMBOCTH KOMILIEKCOB.

6. IIpuHIMIT KECTKUX U MATKUX KUCIIOT - OCHOBAaHUI.

7. Kparkas xapakTepUCTHKa OCHOBHBIX (DU3MYECKUX METOJIOB U3YyUEHHUS CTPYKTYphl CBOMCTB
METaI0(EPMEHTOB.

8. . [IpuHIIMNI MeTo/Na «HMOHHBIX MPOOY», MPUMEHIEMOTO TPU W3YYEHUH KOOPIMHAIMOHHBIX COCIMHEHUH
HENEPEXOIHBIX METAIIOB.

9. Kunetnka KOMIUIEKCOOOPa30BaHUS METANII-OMOIUTaHT

10. Ompenenenue «o0mEei» U «CTYNEHYaTOH» KOHCTAaHT YCTOHYHMBOCTH KOMILIIEKCA.



Ymemo HHaHI/IpOBaTB " pCaAJIM30BbIBATH (I)I/IBI/IKO-XI/IMI/I‘-IGCKOG HUCCICAOBAHHUEC KOMIIJIICKCOB OMOreHHBIX

9JIEMEHTOB;

Bnaoemw

HaBbIKAMHU  [UIAHUPOBAHUWS, IPOBEJCHUS, aHAIW3a W HMHTEPHpPETAlMd  Pe3yJbTaTOB HAYYHOTrO
JKCIICPUMEHTA

[InanupoBaTh U pearn30BbIBaTh PUIUKO-XUMHUUYECKOE UCCIIEI0BAHUE KOMIIEKCOB OMOT€HHBIX 3JIEMEHTOB;
TemaTuka JadopaTopHbIX padoT

1. Onpenenenre KOHCTAHTHI HECTOMKOCTH KOMILJIEKCOB MEU KOHIYKTOMETPUYECKUM METOAO0M.

2. l'uponmn3 HyKICOTIPOTEHHOB JPOXIKEH

3. O6pazoBaHne METATUIOKOMILJIEKCOB C OMOJTUTaHIaMI

4. [IpuMeHeHHEe METAITIOKOMILIEKCOB C OMOJIMTaH/IaMU B METUIIUHE.

Braoemy

HAaBBIKaMU IUIAHUPOBAHMUS, IPOBEJCHUS, aHAIN3a U UHTEPIPETALUU PE3yJIbTaTOB HAYYHOIO
JKCIIEPUMEHTA

. TembI 10KIa70B M Ipe3eHTAMI

1. Knaccugukaius 371eMEeHTOB [0 UX MAacCCOBBIM J0JISIM B OpraHU3ME.

2. buonoruydeckast pojib HEOPraHUYECKUX COEAMHEHNN HEMETAJLIOB.

3. OCOOEHHOCTH AIIEKTPOHHOTO CTPOCHHSI aTOMOB S- U 0-OMOMETaIOB.

4. CocTas, CTPYKTypa U CBOMCTBAa aMUHOKHUCJIOT, TIENITUIOB U OEJIKOB

5. CoctaB u CBOMCTBA HYKJIEUHOBBIX KUCIIOT U JIUIIUJIOB .

6. Kimaccudukanus yriaeBogoB. CTpoeHHE U CBOHCTBA MOJIMCAXapUa0B. Pob alMKIMYecKux 1
UKIMYECKUX (OPM B KOMIUIEKCOOOpa30BaHUH.

7. Kucnopog v ero posb B AbIXaTeNbHOM LIMK/E KUBbIX OPraHM3MOB. Bronoruyeckas posib 030oHa.

8. Yrnepon, 3HaueHHE €ro HEOPraHUYECKUX COSAMHEHUN I YellOBeKa.

10. TasoreHs! , X poJib B KU3HEACSITEILHOCTH OpraHU3Ma.

Tembl pedepaToB:

NookrwnpE

10.
11.

12.

13.

14.
15.

Buonorndeckast posib HATPHS, KaJHsI U JIATHSL.
buonorudeckas poJsib 3JIEMEHTOB TPHUA/Ibl Kele3a.
buonoruueckas ponas Menu, cepedpa u 30J10Ta.
CrpykTypsl MOJIeKyIbl Oenka. beraku kak OuoIuranipl.
CtpoeHue MOJIeKyJIbl TeMOTJI00nHA. J[e30KCUreMorio0nH, METreMOTI001H, OKCUTEMOTIIOONH.
OcoOEeHHOCTH CTPOEHUS HYKJIENHOBBIX KUCIOT. HyK/IeMHOBbBIE KMCIOTHI KaK OMOIUTaH bl
depMeHTHI KaK KOMIUIEKChl OMOMETaNIOB ¢ OMOJATHaHaaMH (Ha puMepax KapOOKCHaHTHIpa3bl U
KapOOKCUNENTHAA3HI).
JlexapcTBeHHbIE (DOPMBI Ha OCHOBE KOMIUJIEKCOB MEH, cepedpa M 30J10Ta Kak OaKTepHUIMIHbIE
cpeactsa. Mx ¢usmnonoruyeckoe reicTue.
[IpemapaTsl Ha OCHOBE COSAMHEHUH MarHUsl, KAIBIUS U ATFOMAHUS — aHTAIIUAHbBIE CPEJICTBA.
[TpuMeHeHne KOMILJIEKCOB €BPOMHs BO (IIyOpPECLIEHTHOM HMMYyHOaHasase.
[IpemapaTtel Ha OCHOBE KOMIUIEKCOB JKelie3a, WCIIOIb3YeMble JUIsl JICUCHHS I1aTOJOTHIMA
KPOBEHOCHOM CHUCTEMBI
Kommiekcel MuaTWHBL, JeKallie B OCHOBE IMPEMaparoB /IS JICUYCHHS OHKOJIOTHYECKUX
3a00JIeBaHUH.
bruomuHepanuzanyss M ee poyib I CO3/1aHUSl HEOPraHMYECKUX IOJUMEPHBIX KOMIIO3UTOB,
UMHUTHPYIOLINX CBOWCTBA OMOJOTMUYECKUX TKAHEH.

dusnonornyeckoe Bo3aencTere Propa Ha OpraHU3M YEIOBEKa.

Crpoenne Mounekyinbl xjaopopuia. Ero poias B SHEpreTnyeckoM 0OECII€YeHUH OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MPOLIECCOB IPU (POTOCHUHTESE.



IMpomMe:kyTOoUHasI aTTeCTALUSA

AIK -1
3namo
POJIb OMOTCHHBIX 3JIEMEHTOB- HEMETAJIJIOB U METAJIJIOB B PACTUTEIBHBIX U )KUBOTHBIX OPTaHU3MaXx;
3aKOHOMEPHOCTH 00pa30BaHUsI KOOPIUHAIIMOHHBIX COSUHEHHI OMOMETaNIOB C OMOJIMTaH/IaMU U HX
(YHKIIMHU B )KUBBIX OpraHU3Max; 3aKOHOMEPHOCTH 00pa30BaHMsI KOOPAMHAIIMOHHBIX COCIMHEHUI
OMOMETaIIOB ¢ OMOJIMTaHaMH U X (DYHKIIMHU B )KUBBIX OPraHU3MaXx; BO3JCHCTBUE KOMILJICKCOB TSHKEIIBIX
METAJUIOB Ha PabOTy (DEPMEHTHBIX CUCTEM KHBBIX OPTaHU3MOB.
Ymemso
[TmaHupoBaTh U pean30BbIBATH (UZNKO-XUMHUECKOE UCCIIEIOBAHHE KOMILIEKCOB OMOT€HHBIX 3JICMECHTOB;
Temartuka nabopatopHbIX padboT
Braoemso
HaBBIKAMH TUIAHUPOBAHMS, IIPOBEICHHMSI, aHAJIN3a U HHTEPIPETAIIUN PE3yIbTaTOB HAYIHOTO
IKCIIEPUMEHTA

3ananus, HeoOXoIuMbIe 171 olleHuBaHus cpopmupoBanHocTH JATTK-1:
Bomnpocsl k 3a4ery

1.MecTto OMOHEOPraHWYECKOW XUMHUU CPEOU TPATUIIMOHHBIX XMUMHYECKMX IUCIHHUILUIMH U OCHOBHBIC
HaIPaBJICHUS €€ Pa3BUTHSL.

2.00beKT  uccinefoBaHMs B~ OMOHEOPraHMYECKOH,  3JEMEHTOPraHMYeCKOW, OpraHu4ecKo u
HEOPraHWYECKON XHUMUHU.

3.XapaKTeprucTUKacCBONCTBATOMOBOMOMETAILIIOB.

4.OCHOBHBIE TOHSTHUSI W KaTerOpuu KOOPAMHALMOHHOW XHUMUU B MPUMEHEHMHM K XapaKTEpPHUCTHKE
KOMIIJIEKCHBIX COETUHEHNI OMOMETAIIJIOB ¢ OMOJIUTraHAaMu.

S5.'eomeTpust pa3nuyHBIX KOMIUIEKCOB OHOMETAUIOB B CBSI3M C Haubosee pacnpoCTpaHEHHBIMU
KOOP/AMHAIIMOHHBIMU  YMCIaMU TOCIeAHUX. 6.buomorndyeckue (QyHKIMM HOHOB HENEPEXOAHBIX
OMOMETAIJIOB B CBA3M C MX XMMMEW, TUIaMH M KOH(QuUrypamueil cBs3ell B KOMIUIEKCaxX Invitro.
7.buonornyeckne (yHKIMM HMOHOB IEPEXOJHBIX OHOMETANJIOB B CBSI3U C HX XHUMHUEH, TUIAMH H
KoH(urypamuen casazeil B komiuiekcax invitro. 8. Knaccugukaius peaabHbIX KUCIOT U OCHOBAaHUI MO UX
IEKTPOHHO-XUMHUYECKUM XAPAKTEPUCTUKAM.

9.IlppuMeHNMOCTh KOHLEIUHU KECTKUX U MATKUX KUCIOT U OCHOBAaHUHN K OOBSICHEHUIO N30MpaTebHOCTH
U crietu(pUUIHOCTH METAIOIUTaHAHOTO B3aUMOIEHCTBHSL.

10.Xumuueckue CBsI3U B KOOPAMHALMOHHBIX COEAMHEHUAX OMOMETAIIJIOB U OMOJIUTaH/OB.

11.KoMI1eKchl aMUHOKHCIIOT M MENTHJIOB ¢ OMOMETaIJIaMH.

12.0OcHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBHS HYKJIIEMHOBBIX KACJIOT C NOHAMU METaJUIOB.
13.B3aumozeiicTBre OeKOB ¢ MOHAMH MeTaIoB. XenaTHbIN dpdext. Makpouukindeckuil 3 pexT.
14.Kunetnka KOMIUIEKCOOOpa3oBaHMsS MeTayul-Oumonurana. «OOmas» M «CTylneHuYaTas» KOHCTaHTHI
YCTOWYUBOCTH.

15.®yHK1MM, BBHINOJIHSIEMblE MOHOM MeTala B (pepMEHTAaTHMBHOM Kartanuse. Kputepuil MCTHMHHOCTH
MeTalI0(epMEHTOB.

16.Biusinue GeKOBOro JUraHaa Ha KOOPAMHAIIMIO MOJIEKYJ KUCIOPO/ia B TEMOTIIOONHE U MUOTJIOOUHE.
17.I'emoumanun, ['eMaputpus. CTpyKTypbl HEHTPOB CBS3BIBAHMS KACIOPOAA.

18.Posb IMHKA B KATaJTUTUYECKON (QYHKIIUU KapOOKCHIIeNTHIAa3bl A.

19.Kap6oanruapasa. XapakrepucTruka 001acTH akTUBHOTO 1eHTpa. OyHKIusa MeTana.

20. Ponp MonubeHa B OMOJIOTHYECKUX CUCTEMAX.

21.0OcHOBHBIC HAIIPaBJICHUS TPUMEHEHNS KOMIUIEKCOB METAJIJIOB C OMOIUTaHIaMH



4. MeToauyecKkne MaTepHaJIbl, ONpeesiolue Npoue1ypbl olleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaAKTePU3YIOIINX 3Tanbl GOPMUPOBAHUS KOMIIETEHIIUI

B paMkax oOCBOCHHS AWCHMIUIUHBI MPEAYCMOTPEHBI clieAyromme (HOpMBI TEKYIIEr0 KOHTPOJIS:
BBITIOJTHEHUE U 3alllUTa JIaDOopaTOpPHBIX paboOT, MPOXOXKACHHWE TECTHPOBAHMS, MOATOTOBKAa pedeparos,
JIOKJIaJIOB, @ TAKXKE aKTUBHOE y4acTHE B OIIPOCAX.

[IpomexyTouHas aTTecTanus MPOBOJUTCS B pOpME 3a4eTa YCTHO IO BOIIPOCAM.

[IIxaJjia oneHUBaAHNA 3a49ETA
8-10 6astoB. [TomHO packpeITO coepKaHNe MaTepraia B 00beMe IPOrpaMMbl; YETKO U MPABUIIHHO JTaHbI
OTpeieNICHUs] M PaCKPBITO COACPKAHKE MOHATHI; YCTAaHOBJIECHBI TPUUMHHO-CIICICTBEHHBIE CBSI3U; BEPHO
HCIIOJIb30BAHbI HAYYHBIC TCPMHUHBI, JJIA JOKA3aTCIIbCTBA UCITIOJIB30BAHbI PA3JIMYHBIC YMCHUS, BBIBOJAbLI U3
HaOII0/IEHUH ¥ ONBITOB; OTBET CAMOCTOSITENIbHBIH, HCIIOJIb30BAHbI paHee MPUOOPETEHHbIE 3HAHUS.
6-7 6aitoB. PackpbITO OCHOBHOE COJIEpKaHUE MaTepHalia; B OCHOBHOM IPABUIILHO JTAHBI OTIPEIICIICHUS
MOHATHH U UCTIOJIb30BaHbl HAYYHBIE TEPMHUHBI; OTIPEACTICHUS OHATUI HETOIHbIE, IOMYIICHBI
HC3HAYUTCJIIbHBIC HAPYIICHHUSA IMOCICA0OBATCIIbBHOCTHU U3JI0KCHUS, HEOOJIBIINE HETOYHOCTH pu
MCIOJIb30BaHNU HAYYHBIX TEPMUHOB UJIU B BBIBOJAX U 00OOLICHHUIX U3 HAOIIOICHUH U OIBITOB,
HCIIPABIICHHBIC C TIOMOIIBIO TIPEIO1aBaTeIsl.
3-5 6annoB. YCBOEGHO OCHOBHOE COJIEpKaHUE Y4eOHOTO MaTepuaa, HO U3JI0KEeHO (parMeHTapHo, HEe
BCET/Ia TOCIIEI0BATEIHHO; OTPEICIICHUS TOHSITHIA HEOCTATOYHO YETKHUE; HE UCIIOJIb30BAHbBI B KAYECTBE
JI0Ka3aTeNIbCTBA BBIBOJIBI U 0000IIIEHNS U3 HAOIIOICHUH U ONBITOB WM JOMYIIEHBI OIUOKU MPH UX
H3JI0KCHUH; JOIMYIICHBI OIIMMOKY M HETOYHOCTH B UCIIOJIHE30BAHUH HaquOﬁ TCPMHHOJIOTUH, OTIPCACIICHUN
MOHATHA, UCTIPaBIIEHHBIE C TIOMOIIBIO MPENO/1aBaTENs.
0-2 6ana. OCHOBHOE COJIepiKaHUEe BOTIPOCA HE PACKPHITO; HE JJaHBI OTBETHI HA BCIIOMOTATEIILHBIC
BOMPOCHI; JOMYIIEHBI TPyObIe OMIMOKHU B ONIPEACTICHUH MMOHSATHH, IPU UCTIOIb30BAHUHA TEPMHUHOIOTHH

HToroBas mkajia oueHUBAHUA Pe3y1bTATOB OCBOEHUS N CUMIIIMHBI
HTorosas omeHKa 1Mo JUCITUIUIMHE BBICTABIISICTCS 110 MPUBEICHHON HIDKE mmIKase. [Ipu BeICTaBICHUN
UTOTOBOM OILIGHKH TIperojaBaTelieM YYHUThIBaeTcs paboTa oOydarolierocs B TEUEHHE OCBOCHHUS
JUCIMILTAHBL, @ TAK)KE OIICHKA TT0 TPOMEKYTOUHOM aTTECTAIIHH.
KomnunuectBo 6a110B pe3ynbTaT
41-100 3a4uTeHo
0-40 He 3auteno




