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1. ITACIIOPT ®OHJA OHEHOYHbLIX CPEJICTB

1.1 O0mmue nosnoxxkeHust
Kommiekt ¢ougos oneHounsix cpenacts (OGOC) nmpeanasHaueH A OLIGHKH pe3ysbTaToOB
ocBoeHus yueOHoi mucuurumael OJ10.12 Xumusi o0pazoBaTenbHONM NPOTPaMMBI  CPEAHETO
npodecCHoHAIBHOTO 00pa3oBaHus 1o cneruanbHoct  38.02.08 Toprosoe nerno.

1.2 Pe3yabTaThl 0CBOCHHSA Y4eOHOM 1M CIMIIJIMHBI

Kommiekr ®OC m1o3BONSET OLEHUTH CIACAYIOIIME pe3ybTaThl OCBOSHHUS Yy4eOHOM
mucrumuinael OJ16.12 Xumust

YMers:

Ha3bIBaTh BEIIECTBA IO "TPUBUAIBHON" WIN MEXAYHAapOJHOW HOMEHKJIATYpE; ONpEAesiTh
BaJICHTHOCTbh, CTENIEHb OKUCIICHUS] XUMUYECKHUX 3JIEMEHTOB, TUIl XUMUYECKOHN CBSI3U B COCTUHEHUSIX,
3aps] MOHA, IPUHAAJIEKHOCTh BEIIECTB K Pa3IMYHbIM KJIacCaM COEUHEHU;

XapaKTepr30BaTh 3JIEMEHTHI MAJIbIX U OOJIBIINX IEPUOJIOB 110 MOJIOKEHHUIO B IEPHUOTUIECKON
cucteme aieMeHToB J[.M.Menpeneena;

o01ire XUMUYECKHUE CBOMCTBA METAIJIOB U HEMETAIJIOB; OOBSCHATH 3aBUCHMOCTH CBOMCTB
BELIECTB OT COCTaBa U CTPOCHUS;

MPUPOAY XUMUYECKOU CBS3H;

CKOPOCTb XMMHUYECKOW PEAKIMH U €€ 3aBUCHUMOCTh OT PA3JIMYHBIX (PAKTOPOB; BBIOJIHATH
XUMHUYECKHM SKCIIEPUMEHT 0 pAaCIO3HABAaHUIO HEOPTaHUYECKUX U OPTraHUYECKUX COCTUHEHU;

IIPOBOAUTH CAMOCTOATEIbHBIM IOUCK XUMHYECKONM HH(OpPMAlLUU C HCHOJb30BAHUEM
Pa3IMYHbBIX UCTOYHUKOB;

HCIIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B NPAKTUUYECKON JAESITEIbHOCTH U
MOBCEIHEBHOM JKHU3HH.

3HATh:

BaKHEHIIINEe XMMUUECKHE TTOHSTUS: BEIIECTBO, XMMUUECKUN DJIEMEHT, aTOM, MOJIEKYJIa;

OTHOCHTEJIbHASl aTOMHAsl U MOJIEKYJIIpHAsi MacChl;

WOH, aJUIOTPOIUS, U30TOIbI, XUMUYECKasi CBSA3b, DIEKTPOOTPULIATEIHHOCTh, BAJIEHTHOCTD,
CTETeHb OKHUCIICHHUS; MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM;

BELIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS;

PacTBOPBI, AIEKTPOJIUT U HEDIEKTPOIUT, SJIEKTPOIUTUYECKAsT JUCCOLUAIUS; OKUCIUTENb U
BOCCTAaHOBUTEIb, OKUCIICHUE U BOCCTAHOBIJICHHUE;

TEIIoBOM 3(@eKT peakuuu, CKOPOCTh XUMHUYECKOW peaklMH, KaTallu3, XUMHUYECKOe
PaBHOBECHUE;

(GyHKIMOHAIbHAS TPYIINa, U30MEPHs, TOMOJIOTHS, OCHOBHBIE 3aKOHBI XUMHUHU: COXpPaHEHUS
MacChbl BEILECTB, IOCTOSHCTBO COCTaBa, NEPHUOJUYECKHM 3aKOH, OCHOBHBIE TEOPUM XUMUHU:
XUMHUYECKON CBSI3U, 3JIEKTPOIUTUYECKON TUCCOLMALUU, CTPOEHUS OPraHUYEeCKUX COEAUHEHMH,
BaKHEHILINE BEIIECTBA U MAaTEPUabl: OCHOBHBIE METAJUIBI U CILIABBI;

CepHas, COJsHas, a30THas M YKCYCHbI€ KHCJIOTBI; IIEI0YH, aMMHAK, MHUHEpPaJbHbIE
ya00peHus;

METaH, STWIEH, alleTUJieH, O€H30JI, KHUpBI, TJIIOKO3a, €axapo3a, OCJNKH, CHUHTETHYECKHE
MaTepuabl.

BrlmenepeuncieHHble yMEHUSI W 3HAHMSI HanpaBieHbl Ha (OPMHUpPOBAHUE Yy CTYICHTOB
CJICAYIOUIMX O0IUX U MPo(hecCHOHAIBHBIX KOMITETCHIIUH:

Konx OK, IIK [Inanupyemsle pe3yJIbTaThl OCBOCHUS AV CIIUILIMHBI
O6ume JuciumiinHapHsle (IpeIMETHBIE)

OK 01. Beibupars | B 4acTH TPYAOBOIO | - BJIAJETh CUCTEMOM XHMHUYECKUX
CHOCOObI  pEelIeHUs | BOCIUTAHUS: 3HAHUH, KOTOpasi  BKJIIOYAeT:
3a1a4 - TOTOBHOCTB K TPYAY, OCO3HAHUE | OCHOBOIIOJIATAIOIINE HOHSTHSA
npodecCuoHATBHON IICHHOCTH MacTepCTBa, | (XUMUYECKUHA  DJIEMEHT,  aToM,
JESTEIbHOCTH Tpyaoooue; AJIEKTPOHHAsE 000JI0UKa aToma, S-,
IPUMEHHUTEIBHO K p-,  O-amekTpoHHBIE  OpOHTANH




Pa3JINIHbIM
KOHTCKCTaM

-  TOTOBHOCTh K AKTHUBHOH
NESITEIbBHOCTH TEXHOJIOTHYECKOH
Y COLMaJIbHOW HANpaBIECHHOCTH,
CIOCOOHOCTh UHUIMHPOBATD,
IUTAHUPOBATh M CAMOCTOSITEIIBHO
BBITIOJTHSATH TAKYIO JIEATEIbHOCTb;
- MHTEpEC K pa3InyHbIM cdepam
npodecCuoHaIbHON
JESTEIIbHOCTH,

OBinajgeHne YHHBepCAJIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH
JeHCTBUSIMH:

a) 0azoBble  JIOTHYECKHE
nelcTBHSA.

- CaMOCTOSTENILHO
(bopMyupoBaTh u
aKTyaJIM3UpOBaTh npobiiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMUBATh CYIIECTBEHHBIN
MpU3HAK WJIM OCHOBAHUS JUJIA
CpaBHEHUs, KJIACCH(PUKALNKN H
0000IIICHHS;

- ONpeACIIITh eI
JIESITEILHOCTH, 3aJ1aBaTh
MmapaMeTpbl W  KPUTEPUU HX
JOCTIDKCHMUS,

- BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHUS B
paccMaTpUBaEMbIX SBJICHUSIX;

- BHOCUTb  KOPpPEKTHUBBI B
JIeSITETbHOCTD, OlLICHMBATh
COOTBETCTBHUE pe3yJIbTaTOB
LEIsIM, OLICHUBATh pHUCKH
MOCJIEICTBUU NCATEIBHOCTH;

- pa3BUBaTh KpEaTUBHOE
MBIIIJICHUE npu pemeHnn
YKU3HEHHBIX TIPoOIIeM

0) 0azoBbBIE
HccieI0BaTeIbCKue JeiicTBHS:
- BJAQJIEThb HaBBIKAMHU Yy4eOHO-
HCCIIEI0BATEIBCKON U POEKTHOU

NeSITENIbHOCTH, HaBBIKAMHU
paspelnieHus npooiem;

- BBISIBIISITh MPUYNHHO-
CIIEICTBEHHBIE CBS3U u
aKTyaJIM3UpOBaTh 3a1aqy,
BBIJIBUTATh TUIOTE3Y ee

pelIeHNs, HaXOAUTh apryMEHTHI
JUIL  J10KAa3aTelIbCTBA  CBOMX
YTBEPKICHUH, 3a/1aBaTh
IapaMeTpbl u KpUTEPUU
pELICHHUS;

aTOMOB, WOH, MOJIEKYJIa,
BAJIEHTHOCTb,

AJIEKTPOOTPULIATEIBHOCTD, CTENEHb
OKUCIICHUs, XUMHYECKas CBsi3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBII
o0beM,  yIIepOAHBIH  CKElleT,
(GyHKIIMOHATBHAS TPYIINA, PaguKal,
U30Mepus, H30MEpHI,
TOMOJIOTMYECKUN PpsiZl, TOMOJIOTH,
YIJIEBOJOPOABL,  KHUCIOPOA- U
a30TcoJepKaIKe COEJIMHEHUS,
OMOJIOrMYeCcKHd aKTUBHBIEC BEIIECTBA
(yrneBojpl, JKUPBI, Oenkn),
MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS, KpUCTAJUTMYECKas
pemieTka,  THUNBl  XUMHUYECKUX
peakuui (OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U
SH/I0TEPMUYECKUE, peaxkuuu
HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS AUCCOLMALIMS,
OKHUCIJIUTETD, BOCCTaHOBUTEIIb,
CKOpPOCTb XMUMHUYECKOM peaKIuu,
XUMHUYECKOE PABHOBECHUE), TEOPUH U
3aKOHBI  (TEOpHUsl  XUMHYECKOTO
CTPOEHHUSI OpPraHUYECKUX BEIIECTB
AM. bytneposa, TEOpHUst
AIIEKTPOJIUTUYECKON TUCCOLIMALINHY,
MEPUOINYECKU I 3aKOH HN.
MeHnneneeBa, 3aKOH COXPaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHMUH,
(baKTOJIOTMUECKUE  CBEAECHUS O
CBOMCTBAxX, COCTaBe, MOJIYYEHUU H
6e30macHOM WCIIOb30BAHUH
BOKHEUIINX HEOPTaHUYECKUX |
OpraHUYECKHUX BEIIECTB B OBITY H

mnp aKTHYCCKOU JACATCIBHOCTHU
YCJIOBCKA,

- YMCTH BBIABJIATH XapaKTCPHBIC
IMPpU3HAKHA u B3anMOCBA3b

W3YUYEHHBIX IOHSATUH, INPUMEHATH
COOTBETCTBYIOIIUE IOHATUS IIPU
ONMCAaHUU CTPOCHUS W CBOWCTB
HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB W WX IPEBPAILCHMUII;

BBISBJIATH B3aMMOCB3b
XUMHYECKUX 3HAHUH C TIOHITHSAMHA U
MNpEACTaBJICHUAMU APYyrux

CCTCCTBCHHOHAYYHEIX TPCIAMETOB,




- aHaJIM3UPOBATh MOJIyYCHHBIEC B
xoJie penieHus 3a1a4n
pe3yJIbTaThlI, KPUTHUYECKU
OLICHUBAaTh MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh HW3MEHECHHUE B
HOBBIX YCJIOBHSX;

- YMETb NEPEHOCUTHb 3HAHUS B

M03HABATEIIbHYIO u
MPAKTUYECKYIO o0macTu
JKU3HEeATSIIbHOCTH;

- YMETh WHTErPHUPOBATH 3HAHHS
u3 pa3HbIX HPEeIMETHBIX
obJacrei;

- BBLIBUTATb HOBBIC  HJICH,
npeaiararh OpHUTHHAJIBbHBIC
HOAXOMBI U PELICHHS;

- CIIOCOOHOCTh ux
UCIIOJIb30BAHUS B

[I0O3HABATEIbHOM M COLMAJIBHON
IIPaKTHKE

- YMETH HCII0JIb30BATh
HaVMEHOBAHMS XUMHUYECKUX
COEIMHEHU I MEXKIYHApOIHOTO
coro3a TEOPETUYECKOU u

MIPHUKIIATHON XUMUU U TPUBUATBHBIE
Ha3BaHUS BAKHEHIIMX  BEIIECTB
(aTUNIeH,  AUEeTWIEeH, TJIUIEPHH,
dbeHon, dopManbaerua, YKCyCHas
KHCIIOTA, TJIMLWH, YyTapHBIA Ta3,
YIJICKUCIBIN Ta3, aMMHUAK, TalleHas

HU3BECTH, HETanicHasa HU3BECTH,
nuTheBass coJa U JIPYTHX),
COCTaBJIISATh bopmybl

HEOPTraHWYECKUX M OPraHHYECKHUX
BEILECTB, YPaBHEHUS XUMHYECKUX
peaknuii, OOBSACHATh HMX CMBICIH;

MOATBEPKIATh XapaKTEepHbIC
XMUMHYECKHE CBOICTBAa BEILECTB
COOTBETCTBYHOUIUMU

DKCIIEPUMEHTAMM W 3AIUCAMH
YPAaBHEHUN XUMHUUYECKUX PEAKLIUM;
- YMETh YCTaHaBIIUBATh
MIPUHAJIE)KHOCTh M3YUYEHHBIX
HEOPraHWYECKUX M OPraHMYECKUX
BEILECTB K ONPENEIECHHBIM KJlaccaM
u rpynmnam COCIMHEHMU,
XapaKTEepU30BaTb KX COCTaB H
BAKHEHILIME CBOWMCTBA; ONPEACIATH
BU/IbI XUMHUYECKUX cBsA3EH
(xoBaJIeHTHaH, MOHHas,
MeTajuIMuecKas, BOJIOPOJIHAS),
THIIBl KPUCTAJUIMYECKUX PEIIETOK
BEILECTB; KJaccuuuupoBaTh
XUMHYECKHUE PEAKIIVH;

- copMHUpOBATh MPEJCTABICHUS: O
XUMHYECKOU COCTAaBJISIFOLIEN
€CTECTBEHHOHAYYHOU KapTHUHBI
MHpa, pPOJIM XMMHH B IO3HAHHUH
SABJICHUN IIPUPOJIBI, B
(GOpMUPOBAHUM  MBIIUIEHUS U
KYJBTYpbI JINYHOCTH, ee
(YHKIIMOHAIBHOW  T'PAaMOTHOCTH,
HE00X0IMMOMH JUIS peuieHus
MIPAaKTHYECKUX 3a/1a4 nu
JKOJIOTUYECKH 000CHOBAHHOTO
OTHOILIEHHS K CBOEMY 3J0POBBIO U
MPUPOAHOM Cpelie;

- yME€Th NPOBOJUTH pPacyeThl IO
XUMUYECKUM bopmynam U
YPaBHEHUSAM XUMHUYECKUX PEaKIUI
C UCMOJb30BaHUEM (UINYECKUX
BEJIMYMH, XapaKTEPU3YIOIUX




BEIIECTBA C  KOJMYECTBEHHOM
CTOPOHBI: MaccChl, o0beMa
(HOpMaJibHBIE ~ YCIIOBHS)  TIas3o0B,
KOJIMYECTBa BEIIIECTBA;
UCII0JIb30BaTh CUCTEMHBIE

XVUMHWYECKHAE 3HAHUA Ul MIPUHITHS
pelIeHui B KOHKPETHBIX
KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX
C BELIECTBAMU U UX IPUMEHEHUEM

OK 02. cnionb30Bath

COBpPEMEHHBIE
cpencTaa TIOUCKa,
aHaImM3a u
MHTEpPIIpETalu
uHpOpMaU u
UH(OPMAIMOHHBIE
TEXHOJIOTUU ISt
BBIITOJTHEHUST  3aja4
npodeccnoHaTEHOM
JEATeILHOCTH

B 001acTH HEHHOCTH HAYYHOI'0
NMO3HAHMS:

- c(hOpMUPOBAHHOCTh
MUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
pa3BUTHUS
00111eCTBEHHON
OCHOBaHHOTO

YPOBHIO
HayKu "
MPAKTUKH,
Ha Jaore
KYJBTYP, CIOCOOCTBYIOIIETO
OCO3HAaHHIO CBOEr0 MeECTa B
MOJIMKYIBTYPHOM MHPE;
- COBEpILECHCTBOBAHUE SI3bIKOBOU
U YUTATEIIbCKOM KYJIbTYpPhl Kak
CpelcTBa B3aMMOJEICTBUS
MCXKAY JHOAbMH W IIO3HAHUA
MUDa;
- OCO3HAHME LICHHOCTH HAay4YHOU
JESATEIIBHOCTH, TFOTOBHOCTb

OCYIIECTBIISAITh  NPOEKTHYIO MU
HCCIIEI0BATEIBCKYIO
NeSTeNIbHOCTh MHAUBUIYAIbHO U
B IpyTIIIE;

OBJjajieHHe YHUBEPCATbHBIMHU
y4eOHBIMH NO3HABATEIbHBIMH
AeCTBUAMMU:

B) pa6ora ¢ undopmanmeii:

- BJIAJETh HAaBBIKAMU IOJTYYEHUS
nHpopMalluid U3 UCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIbHO
OCYIIECTBIISITh TIOUCK, aHaJu3,
CUCTEMaTHU3AINIO u
UHTEpIpeTanuio  UHPOpMauu
pa3nUYHBIX BUAOB H  dopM
MPEACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
dbopmaTax ¢ y4eToM HazHaYEHUS

uHdopManuu u LIeTIeBOM
ayAUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
MPEACTABICHUS U BU3YyaATU3AIIHH;
- OIIEHUBATh JOCTOBEPHOCTb,

JICTUTUMHOCTD I/IH(bOpMaIII/II/I, €C

- YMCTh IIJIAHUPOBATDH WU BLIINMOJHATD

XUMHYECKUN JKCIIEPUMEHT
(mpeBparteHus OpraHUYECKUX
BEILIECTB npu HAarpeBaHUHU,

MOJIyYEHHE STUIIEHA U U3yYEHUE ero
CBOICTB, KAUYECTBEHHBIE PEAKIIUU HA
albJETU/bI, KpaxMal, YKCYCHYIO
KHCJIOTY; JeHATypauusi OSIKOB Mpu
HarpeBaHWHU, LIBETHbIE peaKLUuu
OENKOB;  IPOBOAUTH  PEAKIUU
MOHHOr0  oOMeHa,  OIpenelsiTh
cpeny BOJTHBIX pacTBOpOB,
Ka4yeCTBEHHbIE peakuuu Ha
cyiabdar-, kapOOHaT- MU XJIOPUI-
aHMOHBI, HAa KaTHMOH AaMMOHMSI;
pemarpb SKCIEPUMEHTAIbHBIC
3agayd 0o teMaMm "'Metamuiel" u
"HemeTainbl") B COOTBETCTBUU C
IpaBUIAMU TEXHUKU 0€30MacCHOCTU
pu OOpaIICHUH C BEIIECTBAMHU H
71a00paTOpHBIM  000pYIOBaHUEM;
MIPEICTABIIATh pe3yIbTaThI
XMMHUYECKOTO  3KCIIEpUMEHTa B
dopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIMX  peakuuid U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE
ATHX Pe3yJIbTATOB;

- yMETh aHaJIM3UPOBAThH
XUMHYECKYIO uHdopmaruio,
MOJIy4aeMyto u3 pa3HbIX

HMCTOYHHKOB (CPEJICTB MacCOBOM
uHpopmanuu, cerb MHTEepHET U
JpyrHe);

- BIIAJIETh OCHOBHBIMHM MeETOJaMHU
HAay4YHOro IIO3HAaHUA BCEIIECTB U
XUMUYECKHUX SIBJICHUN
(nabmroenue, U3MepeHue,
HKCIEPUMEHT, MOJECTUPOBAHNUE);

- yMeThb IPOBOIUTL pPacudeTsl II0
XUMUYECKUM bopmynam u
YPaBHEHUSAM XWMHYECKHX PEaKIui
C UCMOJb30BaHUEM (UINYECKUX
BEJIMYUH, XapaKTEepU3YIOIIUX




COOTBETCTBHE  MPABOBBIM W
MOPAJTbHO-3THYCCKHM HOPMaM;

- HCII0JIb30BaTh CpencTBa
MH()OPMAIIMOHHBIX u
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B peleHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpPraHM3aIlMOHHBIX  3a7ad ¢
COOIIOIeHUEM TpeOOBaHMIA
PrOHOMUKH, TEXHHKHU
0€301acHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBBIX
U OTHYECKHX HOPM, HOPM
MH(POPMAITMOHHOH
0€e30I1aCHOCTH;

- BIIAJICTh HaBBIKAMH
pacrmo3HaBaHWsI M 3alIUTHI

nHpopManuu, nHGOPMAITMOHHOM
0€30I1aCHOCTH JINYHOCTH,

BEIIECTBA  C  KOJIMYECTBECHHOU
CTOPOHBI: MaccChl, o0beMa
(HOpMaJibHBIE ~ YCIIOBHS)  TIas3o0B,
KOJIMYECTBA BELICCTBA;
UCII0JIb30BaTh CUCTEMHBIE
XVUMHWYECKHAE 3HAHUA Ul MIPUHITHS
pelIeHui B KOHKPETHBIX

JKNU3HCHHBIX CUTYAallHAX, CBA3AHHBIX
C BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 04. DddextuBHO
B3aUMOJEHCTBOBATh U

paboTaTh B
KOJUIGKTUBE u
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH "
CaMOOIIPEENICHHUIO;

-OBJIaJICHUE HaBBIKAMU Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOEKTHOU
U COLIMATIbHOW JEATEIIBHOCTH;
OBiajgeHne YHHMBeEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
AeHCTBUAMM:

0) coBMecTHasl J1esITeJIbHOCTbD.

- IOHMMaTb U MHCIOJIb30BaTh
IIpEUMyLIeCTBA KOMaHJHOW U
WHIUBUAYaTbHON pabOTHI;

- NPUHUMAaTh L€ COBMECTHOU
NESTEIbHOCTH, OPTraHU30BbIBaTh
U KOOPJIMHUPOBATH JIEUCTBUS T10
€€ JIOCTH)KEHHIO:  COCTaBIISThH
IJIaH JEUCTBHUM, paclpeacisarh
poim € y4eTOM  MHEHUH
YYaCTHUKOB 00cyXJ1aTh
pe3yIbTaThl COBMECTHOM pabOThI;
- KOOPAMHUPOBATh U BBINOIHSITD
paboTy B YCIOBHSX PpEAIbHOIO,

BHUPTYaJIbHOTO "
KOMOMHHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYHIECTBISITh  MO3UTHUBHOE
CTpaTermyecKkoe IOBEJCHUE B
pa3IMYHbBIX CUTYaIIHsX,
MIPOSIBIISATH TBOPYECTBO "
BOOOpakeHue, OBITh

MHHUITUAaTHUBHBIM

- YMCTh IIJIaHUPOBATH W BBINIOJIHATH

XUMHUYECKUN JKCIIEPUMEHT
(mpeBpartueHus OpPraHUYECKUX
BELLECTB npu HarpeBaHuu,

MOJIYUYCHHEC OTUJICHA U U3YYCHHE €TO
CBOI>'ICTB, Ka4YCCTBCHHBIC PCAKIINH Ha

aNBJCTU/IBI, KpaxMal, YKCYCHYIO
KUCIIOTY; JAeHaTypaius OelKOB mpu
HarpeBaHWHW, [IBETHBIE pEaKUUuu
OenKoB,  NPOBOJUTH  pEAKIUH
MOHHOTO  OOMEHa,  ONpeleNsTh
cpeny BOJIHBIX pacTBOpOB,
Ka4eCTBEHHBIE peaxuu Ha
cyiabdar-, kapOOHAT- M XJIOPHUJ]-
aHMOHBI, Ha KaTHMOH AaMMOHWSI;
pemarp SKCIIEPUMEHTAIbHBIC

3ajaun 1o TtemMam "Metamnsl" u
"HemeTannsl") B COOTBETCTBUU C
NpaBUJIaMU TEXHUKU 0€30MacCHOCTH
Mpu OOpalIieHUH C BEIIeCTBAMH H
71a00paTOpHBIM  000pYIOBaHUEM;
MIPEICTABIIATh pe3yIbTaThI
XMMHUYECKOTO  3KCIIEpUMEHTa B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIMX  peakuuid U
(bopMyIHpPOBATH BHIBOJIBI HA OCHOBE
ATHUX pe3yJbTaTOB




OBjaieHHe YHUBEPCAIbHBIMH
peryJATUBHBIMHU JeHCTBUSIMU:
r) IpUHATHE Cce0s W JAPYrux
JIOen:

- HpI/IHI/IMaTb MOTHUBEI nu
apryMEHTBhI APYTUX JIIOACH IpH
aHaIM3e pe3yIbTaTOB
JEeITEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U IIPaBO
JIPYTHUX JIIOJICH Ha OIIMOKY;

- pa3BHUBAThH CIIOCOOHOCTH

[IOHUMAaTh MHpP C  IO3ULHH

JPYroOro 4ej0BeKa;
OK 07.| B ob6aactd ?3KOJOrH4ecKOro | - chopMHpOBaTh MPEJACTABICHUS: O
ConelicTBOBaTh BOCIIUTAHHUA: XUMHUYECKOU COCTAaBJISIIONIEH
COXPaHEHUIO - c(OpMUPOBAHHOCTH | ECTECTBEHHOHAYYHOM KapTHUHBI
OKPYKaIOIIEH Cpelibl, | AKOJIOTHYECKOMN KYJbTYpbI, | MUPA, pPOJIM XUMHH B MO3HAHUHU
pecypcocOepexeHuto, | IOHUMaHUe BIUSHUS COLIMATIbHO- | SBICHUIN MIPUPOIBL, B
MIPUMEHATH 3HAHUS 00 | SKOHOMUYECKHX IMPOIECCOB Ha | GOPMUPOBAHUHN  MBIIUICHUS |
W3MEHEHUU KJIMMATa, | COCTOSTHUE MIPUPOIHOMN U | KYJbTYpbI JUYHOCTH, ee
MIPUHIIUIIBI COIIMAIBHOW Cpenbl, OCO3HaHMWE | GYHKIMOHAIBHOM  TPaMOTHOCTH,
OepeKIMBOTO rJ100aTBHOTO Xapakrepa | HeoOX0oAUMOMn JUTSL peuieHus
MPOU3BOJCTBA, 9KOJIOTUYECKHUX MPOOIIeM; MPAKTUYECKUX 3a7a4 u
3¢ HeKTUBHO - [JIAaHUPOBaHUE U | 9KOJIOTHYECKHU 000CHOBaHHOTO
JIECTBOBATH B | OCYILIECTBJIEHUE JICCTBHM B | OTHOLIEHUSI K CBOEMY 3J0POBBIO U
Ype3BbIYANHBIX OKpY’KaloIllel cpelle Ha OCHOBE | IPUPOJHOMU CpEJE;
CUTYyaLUsIX 3HaHHUA  LeJed  YCTOWYMBOTO | - yMEThb COOJIOJaTh  IpaBUIa

Pa3BUTHS YEJIOBEUECTBA; HKOJIOTMYECKH  1eIeco00pa3Horo

AKTUBHOE HETPUSITHE IECHCTBUH, | IOBEICHUS B OBITY W TPYIOBOM

MPUHOCSIIMX BPEIl OKPYKAIOLIEH | AEATEIBHOCTH B LIEJISIX COXPAHEHUS

cpexne; CBOETO 37I0POBbA U OKPYXKAIOIIEH

- YMEHHME  IPOTHO3MPOBATH | IPUPOJAHONW  CpEIbl; YUYUTHIBAThH

HeOIaronpusiTHIC ONAaCHOCTh BO3JEHUCTBUS Ha JKUBBIE

JKOJIOTHYECKHUE MOCJIEACTBUS | OPraHU3Mbl ONpPEEICHHBIX

NpeANpPUHUMAEMbIX  JIEWCTBHI, | BEIIECTB, MOHUMas CMBICIT

Mpe0TBpAaTh UX; MoKa3aresst NpeaeabHON

- paclupenue OMbITA | IOMYCTUMOM KOHIIEHTPALIUH

JIEATEIIbHOCTH  AKOJIOTUYECKOM

HaIpaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMU Yy4yeOHO-

HCCIIEI0OBATENIBCKON, MPOEKTHOU

¥ COLMAJIbHON NCATCIBHOCTH;
IIK 2.2. | llpumenenus TEXHUYECKUX | 3HATh XUMHUYECKAN COCTaB
NnentudunupoBaTh | perJaMeHTOB W HAIMOHANBHBIX | aCCOPTHMEHTa  TOBapa,  yMeETh
ACCOPTUMEHTHYIO CTaHJIapTOB JUIst OLICHKH | OMPENENATh BPEAHYIO MPOIYKIIHIO.
MIPUHAJIC)KHOCTh MapKUPOBKH  MOTPEOUTENHCKUX | 3HATH npaBuiia XpaHeHUus
MOTPEOUTENBCKUX TOBapoOB MOTPEOUTENHCKUX TOBAPOB

TOBAapoOB




®dopMoli  TPOMEKYTOUYHOW  aTTECTAllMd MO  Y4eOHOM  JUCUUIUIMHE  SIBIIACTCS
TuQepeHIIMPOBAHHOTO 3a4eTa B BHJI€ OTBETA Ha BOIPOCHI 3aU€Ta OLIEHUBACTCSA 10 MATHOATIIBHON
IKaJe OI[CHOK.

2. ®OPMbI KOHTPOJIA U OLIEHKU PE3VJIbTATOB OCBOEHWSI YYEBHOM
TACHATLITAHBI

KoHTposib 1 OIleHKa pe3ysIbTaTOB OCBOCHHS — 3TO BBISBICHHE, N3MEPEHHE U OIICHUBAHUE
3HaHUH, yMEHUH U (HOpMUPYIOMIKXCS OOMHUX U MPO(ECCHOHATBHBIX KOMIIETECHIMA B paMKax
OCBOEHUSI yUeOHO! AUCIMIUINHBIL.

Kon hopmupyembrx Paznen
N Tun o1leHOYHBIX MEPOIPUITHI
komnereHiuii (OK, I1K) B POTp
OK 01.-OK 07. Paznen 1.06mas | 1. Tecr «CrtpoeHne aToMOB
HEOPraHUYEeCKask XUMUS XHUMHAYECKHUX 9JIEMEHTOB Hu

MIPUPOJIa XUMHUCCKOHN CBSI3M».
2. 3agauyd  Ha COCTaBJICHHE

XUMHYECKUX bopmyi
JIBYXaTOMHBIX COeMHEHNI
(oxkcun0B, Cynb(hUI0B, THAPUIOB
U T.IL).

3. 3agaHusg Ha MCIOJb30BaHUE
XAMHAYECKOH  CHUMBOJHUKH U
Ha3BaHMI coeMHEHHU o
HOMEHKJIATyPe MEXIYHAPOIHOTO

coro3a TEOPETUUYECKOM "
MPUKIaTHON XUMUHU "
TPUBHUAJIBHBIX  HA3BaHUM  JJIs
COCTaBJICHUS XUMHUYECKHX
dbopmyn JIBYXaTOMHBIX
COEIMHEHU I (okcuaoB,
Ccynb(UI0B, THAPUAOB U T.I.) U
JIPYTHX HEOPraHUYECKUX
COE€IUHEHUH OTACIbHBIX
KJI1aCCOB.

4. 3amaun Ha COCTaBIICHUE
YPaBHEHUUN PEaKLIUN:
—  COEIWHEHHS, 3aMeEIICHUS,
pa3ioxeHus, 0OMeHa;

— OKHCJIHUTCIBHO-
BOCCTaAaHOBUTCIIbHBIX peaKI_lI/Iﬁ C
HUCIIOJIB30BaHHUEM METOJa

AIIEKTPOHHOTO OanaHca.

5. 3amaAus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX U HOHHBIX
peakuuii C yd4acTHEM KHUCIIOT,
OCHOBaHMUI1 u coJiei,
YCTaHOBJICHUE H3MEHEHUS
KUCJIOTHOCTH CPEBI




OK 01.-OK 07. Paznen 2.0prannueckast xumuss | 1. 3amaHus Ha COCTaBJICHHE

Ha3BaHUU OPTraHUYECKHUX
COCIMHEHUN 110 TPUBUAIBHOU
W MEXIYHAPOAHOU
CHCTEMATUYECKOMN
HOMEHKJIAType.

2. 3amaHuMs Ha COCTaBJIEHUE
MTOJIHBIX u COKpaIIeHHBIX
CTPYKTYPHBIX bopmyn
OpPraHUYEeCKUX BEILECTB

OTJICIIbHBIX KJIACCOB.

3. 3amagpsg Ha COCTaBJICHUE
YpaBHEHUU XUMHUYECKUX
peakui c y4acTHeM
OpPraHMYeCKUX  BEIIECTB  Ha
OCHOBaHMM HMX COCTaBa H

CTpPOEHHUS.
4. 3angaHusg Ha COCTaBIICHUE
ypaBHEHUI XHUMHYCSCKHX
peakuuii, WJUTFOCTPUPYIOIIUX
XUMHUUYECKHUE CBOMCTBA C YUYETOM
MEXaHHU3MOB MPOTEKAHUS
JTaHHBIX peakuui Hu
reHEeTUYECKOM CBSI3U
OPraHMYECKUX BEIICCTB Pa3HBIX
KJI1aCCOB.

5. PacuerHple 33mauud 1O
YPaBHEHUAM peakuuii c
y4acTheM OpraHUYeCKHUX
BCIIIECTB.

B cootBercTBHM ¢ yueOHBIM IaHoM crenuaabHocTu 38.02.08 Toprosoe neno u pabodeit
nporpaMmoii  yue6HOM guctumiuHel OJ16.12 XuMmus mnpexycMaTpuBaeTCsl MPOMEXKYTOUHBIN
KOHTPOJIb PE3YJIbTaTOB OCBOEHMUS.

[IpomexyTouHas  arrecranmuss 1O  Y4eOHON  TUCHUIUIMHE Ol16.12  Xumus
muddepeHIIMPOBaHHBIN 3a4eT, cueluuKalns KOToOporo coaepkurcs B faHHoM koMmiuiekte GOC.
IPOBOJUTCS 33 CUET BPEMEHH, OTBEJAECHHOIO Ha M3ydeHue ydyeOHOH nucumruivebl. [lpu ycrnoBum
CBOEBPEMEHHOTO U Kaue€CTBEHHOT'O BBIMOJIHEHUSI CTYAEHTOM BCEX BUIOB paldOT, MPEAyCMOTPEHHBIX
paboueil mporpammoil, audQepeHIPOBaHHBINA 3a4eT MOXKET BBICTABIATHCA, KaK CpeIHHM Oaii
TEKYIIMX OLIEHOK 3a MepHUoj 00ydeHHs 110 Y4eOHOH THCHUIUINHE.

3. KPUTEPUM OLIEHUBAHUS PE3YJBTATOB YYEBHOM JIEATEJIbHOCTH

Cucrema OIleHMBAaHUS KaXKJ0TO BHJIa pabOT omrcaHa B JAHHOM KOMIUIEKTE U3MEPHUTEIbHBIX
MaTepUasoB U B CEHUPUKALUAX K KOHTPOIBHBIM paboTaM U UTOTOBOM aTTECTAIIHH.

Kaxxnprit Bug paboThI OIIEHUBAETCS TT0 MATHOATUTHHOM IITKAJIE.

«5» (OTIMYHO) — 3a TIIyOOKOE U TMOJIHOE OBJAJICHUE COJIEp)KaHuEM Y4eOHOro maTtepuana, B
KOTOPOM CTYJIEHT CBOOOJIHO M YBEPEHHO OPHUEHTUPYETCS;, 3a YMEHHE MPAKTUYECKH MPUMEHSTH
TEOPETUYECKHE 3HAHMSI, BBICKA3bIBaTh U OOOCHOBBIBATH CBOM CykJeHUs. OueHka «5» (OTINYHO)
MIpeArnoaraeT rpaMOTHOE U JIOTHYHOE U3JIOKEHUE OTBETA.



«4» (XOpOoIIo) — €Clid CTYACHT IOJHO OCBOWJ YYEOHBIM Marepuai, BJIaJleeT Hay4dHO-
MOHITUMHBIM aNmnapaToM, OPHEHTHPYETCS B HW3YYCHHOM MaTepuaje, OCO3HAHHO TPUMEHSET
TEOpEeTUYECKHe 3HAHUS Ha MPaKTUKE, TPaMOTHO HM3JaraeT OTBET, HO cojaep:kaHue u ¢opmMa oTBeTa
UMEIOT OT/JICIbHbIE HETOYHOCTH.

«3» (YIOBIIETBOPUTEIBHO) — €CIH CTYJIEHT OOHAPY>KMBAET 3HAHHE U MOHMMAaHHE OCHOBHBIX
MOJIOKEHUH y4eOHOro MaTepualia, HO H3JIaraeT €ro HEIMOJIHO, HEMOC/IeA0BAaTEeNbHO, JOIMYCKaeT
HETOYHOCTHU, B MPUMEHEHUH TEOPETUUYECKUX 3HAHUHU MPHU OTBETE Ha MPAKTUKO-OPUEHTHPOBAHHBIC
BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATH COOCTBEHHBIE CYKICHHS.

«2» (HeyAOBIETBOPUTENIBHO) — €CIIU CTYIEHT UMEET Pa3pO3HEHHbIE, 0ECCUCTEMHbBIC 3HAHMUS,
JIOITYCKAeT OMIMOKH B ONPE/ICIICHUN 0a30BhIX TIOHATUN, NCKAXKAET UX CMBICI; HE MOXET IPAKTHICCKH
MPUMEHSTh TEOPETHUECKHIE 3HAHMUS.

Tect oneHuBaeTcs No NATHOAIPHON ILIKAJE CIEAYIOIIKMM 00pa3oM: CTOMMOCTbh Ka)J0Io
Borpoca 1 Oain. 3a mpaBWIBHBIA OTBET CTYIEHT mojiydaeT 1 Oaimi. 3a HEBEpHBIH OTBET WM €ro
OTCYTCTBHUE 0aUIbl HE HAYHUCISIOTCA. B ciydae MHOKECTBEHHOTO BBHIOOpa BapuaHTa oTBeTa 1 Oasn
HAYMCIISIETCs 3a BBIOOP BCEX MPaBUIIbHBIX OTBETOB

Ouenka «5» coorBercTBYeT 86% — 100% IpaBUIBHBIX OTBETOB.

Ouenka «4» cootBeTcTBYET 73% — 85% NpaBUIIbHBIX OTBETOB.

Ouenka «3» cootBeTcTBYET 53% — 72% NpaBUIIBHBIX OTBETOB.

Ouenka «2» cootBercTBYeT 0% — 52% NpaBUIIbHBIX OTBETOB.

HaunmenoBanue Tema dopmMa KOHTPOJIS
KOHTPOJIA
Texymmit Paznen 1 O0mas HeopraHuveckasi XuMust TeCT
KOHTPOJIb Krnaccel HeopraHmuecKux COeTMHEHUN
Pa3pnen 2 Oprannyeckasi XumMus TECT
Kiraccndukarus opraHnIecKuX COSTMHEHII
[IpomexxyTouHas Oprannueckasi XUMHUS UG hepeHIMPOBaHHBIN
aTTeCTaIus Heoprannueckas xumust 3auer

4. KOMIUVIEKT MATEPUAJIOB JIJId OHEHKHU C®OPMHUPOBAHHOCTU
YMEHUWH U 3HAHUM B XOJIE OCBOEHUS YUEBHOM JUCIUILIUHBI

4.1 3aganus QU1 TeKYLEro KOHTPOJIsi 0cBoeHus yueoHo aucuuniaunubl O/16. 12 Xumus

Texymuit koHTponb mo y4eOHoit mucuuruimae OJ16.12 Xumus TpOBOAWTCS B BHIE
TECTUPOBAHUE.

Paznen 1 O6mas Heopranndeckas XMUMUs

Knaccel HEOpraHn4ecKux COeTMHEHU I

1. Haiiny nuniauii 31eMeHT:

- Na, Cl2, H2, H20;

- HCI, NH3, P4, MgO

2. I[aHLI XUMHWYECKHUEC DJICMECHTHI, HaﬁI[HTe Cp€au HUX MCTAJIJIBI 1 HEMETAJIJIbI:

Cu, Au, Aq, CI, Br, O, Fe, H, Mq, N.

3. Bcrasb nponynieHHbIe cloBa:

Kucnotst - 370 ....... BEIIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOAT U3 aTOMOB ....... 1 ORI
Comu - 37O .... BENIECTBA, COCTOSIIINE U3 ATOMOB ......... 1 TR

4. Cpenu kaxJ0i TPOWKM BEIIECTB HAMTH BEIIECTBO, OTJIMYAOLIEEC OT JIBYX JPYTHX.

YkazaTp Npu3HaK OTINYUS.

- CO2, K2503, SO2

- Ba SO4, NaOH, CaCO3

- RbOH, ZnCI2, LiOH

5. Pacnpenenuth BemiecTBa Mo KjaccaM COEIUWHEHUI: MeTall, HeMeTalll, OKCHU],
OCHOBaHHE, KUCJIOTA, COJIb.

Cu, Ca0, Na, MgS04, Si, CaCO3, NaOH, HCI, P205, Pb, NO2, S, Au, Al203, H3PO4,
CuCl2,



Pa3znen 2 Oprannueckast xumus
Knaccudukanus opraHnuecKkux CoeMHEHUN

1. O6mas hopmyIia aKeHOB:
A) CnH2n0+2 ; B) CuH2n-2 ; b) CoH2n ') CiH2n-6 ;
2. Peakmust mpucoeuHEHMS BOJOPO/1a HAa3bIBACTCS PEAKIUCH:
A) mosimMepu3anuu; B) runpupoBanus;
b) ruaparanuu; I') ranorenupoBanusi;
3. N3omepom BemiecTBa, hopmyia kotoporo CH2=CH—CH2—-CH3, sBasercs:
A) 2-meTunOyTeH-2; B) Oyran;
b) 6yTen-2; I') 6ytun-1;
4. BemecTBo,JisT KOTOPOTO XapaKTepHA PEAKIIHs THIAPUPOBAHHUS:
A) metaH; B) npones;
b) mponan; I') oTan;
5. HazoBuTte BemecTBa

A) CH3-CH2-CH2- CH=CH2 u CH3-CH2-CH=CH2
| |

CH3 C2H5
B) CH3 CH3
CH3—|C—CH=CH—CH3 " CH3—CH:CHlC—CH3
C|H3 (|3H3
6. COCTaBbTe YpPpaBHCHUA peaKHHfI, Ha30BUTEC BCC BCIICCTBA

A)CH3-CH=CH-CH3 +H2 —
B) CH3 - CH2 - C =CH2 + HBr —
B)CH =CH - CH3 +H20 —

) C8H16 +02 —

7. Hepe‘lI/ICHI/ITC oOmacTu IMPUMCHCHUA AJIKMHOB.

4.2 TIpoMesxkyTouHasi aTTecTanus mo yueoHoii mucuuminie OJ16. 12 Xumus npoBoautes
B BU/Je Tu(pdepeHunpoOBaAHHOI0 3a4eTa

1. Ilepuoauueckuil 3aKOH M IepUOIMYECKass CHCTeMa XUMHYeckux osnemeHtoB J[.U.
MenzeneeBa Ha OCHOBE IIPECTABJICHUN O CTPOEHUHU aTOMOB. 3HaY€HHE NIEPUOIUYECKOTO 3aKOHA [T
Pa3BUTHS HAYKHU.

2. [IpenenbHBIE yriaeBOAOPOAbI, 00IIas GopMyia U XUMUYECKOE CTPOCHHE TOMOJIOTOB
JaHHOT'O pAda. CsoiicTBa 1 MNPUMCHCHUEC MCTAaHa.

3. CrpoeHue aTOMOB U 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUUYECKHUX JIIEMEHTOB
Ha TIpUMEPE: a) FIIEMEHTOB OJTHOTO TIepro/ia; 0) 3IEMEHTOB OJTHOU A-TIOATPYTIIIHI.

4. HemnpenenpHble yrieBogopoasl psaa dTHIIEHA, oOmias ¢GopMylna W XUMHYECKOE
CTpOEHHE TOMOJIOrOB JaHHOTO psifa. CBOMCTBA U MPUMEHEHHUE STUJICHA.

5. Buasl xumuyeckoil CBSI3M: HMOHHAs, MeTajuIMuecKas, KOBaJeHTHas (MOJspHas,
HENoJIsipHast); IPOCThIE U KPaTHBIE CBSI3U B OPraHUUECKUX COEAMHEHMSIX.

6. [MuknomapaduHbl, X XUMHUYECKOE CTPOCHHE, CBOWCTBA, HAXOXKICHHE B MPHUPOJIE,

MPAKTUYECKOE 3HaYCHHE.
7. Knaccugukaius XuMHUECKUX peakluii B HEOPTraHWYECKON M OPraHUYeCKOH XUMHH.



8. JlueHoBbIE yTIEBOIOPOABI, UX XMMHUYECKOE CTPOEHUE, MOJNyUYeHUE U MPAKTUYECKOE
3HAYCHHUE.

9. XYUMUYECKOE PAaBHOBECHUE M YCIOBHS €ro CMEIICHMS: M3MEHEHHE KOHIEHTpaluu
pearupyronux BeecTB, TeMIEPaTyphbl, JaBJICHUS.

10. AleTUIEH-TIPEICTaBUTENb YIJIEBOAOPOIOB C TPOMHOM CBA3BIO B MOJIeKyJie. CBOICTBA,
MOJIyYeHUE U IPUMEHEHHUE alleTHIICHA.

11.  CkopocTh XMMHYECKHMX peakiuuid. 3aBUCUMOCTh CKOPOCTH OT MPHUPOIBI,
KOHIIGHTPAIlMU pearupyroumx BeMecTB, TEMIEPaTypbl, KaTaau3aTopa.

12. Apomaruueckue yrieBojoponsl. benszon, crpykrypHas ¢opmyna, cBoiicTBa u
nony4enue. [Ipumenenue 6eH307a U €ro TOMOJIOTOB.

13. OcHOBHbIE OJIOKEHUS TEOPUU XUMUYECKOTO CTPOSHUS OpraHu4ecKuX BemecTs A.M.

BytnepoBa. Xumuueckoe CTpOE€HUE KaK NOPSAJOK COECIUHEHHUS M B3aUMHOI'O BIIMSHHUS aTOMOB B
MOJIEKYJIax.

14.  Peaknuu HOHHOTO OOMEHA. Y CIIOBUS UX HEOOPATHMOCTH.

15.  3omepusi OpraHMYECKUX COCAMHEHUN U €€ BUIIBI.

16. Baxneimue knaccsl HEOPraHUYECKUX COCTUHEHUM

17.  Meranisl, uxX MOJIOKEHHE B EPUOAMUYECKON cucTeMe XUMUYecKuX siemMenToB (..
Memnpeneesa, CTpO€HUE UX aTOMOB, METAJUIMYECKas CBA3b. O0IIMe XUMUUECKHE CBOMICTBA METAJIIIOB.

18.  IlpuponHble HCTOYHUKU YTIAEBOJOPOAOB: ra3, He(dTh, KaMEHHBIH yroib M HX
NPaKTUYECKOE HCIIOIB30BAHNUE.

19.  Hewmeramisl, mOJ0OKEHUE B MEPUOANYECKON cucTeMe XUMHUYecKux snemeHToB J[.U.

MeHz[eJIeeBa, CTPOCHUC UX aTOMOB. OKHCIUTEIIBHO-BOCCTAHOBUTEIIBHEIC CBOMCTBA HEMETAIIJIOB Ha
MMpuMEpEe 3JICMCHTOB IMMOATPYIIIBI KUCIIOpOAA.

20.  IIpenenpHBIC OJJHOATOMHBIE CIIUPTHI, UX CTPOCHHE, CBOICTRA.

21.  IlomyuyeHue M MPUMEHEHHUE STHIIOBOTO CIIUPTA.

22.  Annotpomnus HEOPraHWYECKUX BEUIECTB Ha MPUMEPE yTepoia U KUCIOPOAa.

23.  ®DeHoI, €T0 XMMUYECKOE CTPOEHHUE, CBOWCTBA, ITOJyUYeHHE U IIPUMEHEHHE.

24, ONEKTPOXUMHUYECKUM Psii HANpsDKEHUH METauIoB. BbITECHEHHE METalIoB U3
pacTBOPOB COJIEH JPYTMMH METallaMu

25.  Anpnerupl, UX XHMHYECKOE CTpOeHHE W cBoiictBa. [lomyueHwe, npuMeHEHHE
MYPaBBbUHOI'O U YKCYCHOI'O aJIbJIETUOB.

26.  BopmoponHble COeMHEHUS] HEMETAIUIOB. 3aKOHOMEPHOCTH B U3MEHEHHUHU X CBOWCTB B
CBS3U C MOJIOXKECHUEM XMMHUUYECKUX DJIEMEHTOB B Ilepuoanudeckon cucreMe /.M. Menneneesa.

27.  IlpenenpHBIE OJHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, UX CTPOCHHE M CBOWCTBA Ha

IIPUMEpE YKCYCHOM KHCIIOTBHI.
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