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1. ITACIIOPT ®OHJA OHEHOYHbLIX CPEJICTB

1.1 O01mme noJI0KeHUs
Kommuiekt ¢ounoB oneHounsix cpenacts (POC) mpeaHa3HaueH AJisi OLIEHKH pe3yJbTaToOB
ocBoeHus yueOHoi mucuurumael OJ10.12 Xumusi 00pazoBaTenbHOM NPOTPaMMBbl  CPEAHETO
po¢)eCCHOHAIBHOTO o0OpazoBaHus o CIIeIIMATBbHOCTH 43.02.16 TYPU3M nu
I'OCTEINIPUMMCTBO.
1.2 Pe3yabTaThbl 0CBOEHHSI Y4€OHOM M CHUNINHBI
Kommuexktr @OC 103BONSET OLEHUTH CIEAYIOUIME pe3yJIbTaThl OCBOCHHS Yy4eOHOM
qucouminabl OJ16.12 Xumus

B ymers:

Ha3bIBaTh BELIECTBA 10 «TPUBUAIBHON» WM MEXIYHApPOAHOM HOMEHKJIATYpe; ONpPEaesiTh
BaJICHTHOCTh, CTETICHb OKUCIICHUS] XUMUYECKHUX AJIEMEHTOB, TUIl XUMUYECKOM CBSI3U B COCAMHEHUSX,
3apsA]l MOHA, PUHAJJIEKHOCTD BEILIECTB K PAa3JIMYHbIM KJIacCaM COEIMHEHU;

XapaKTepU30BaTh JIEMEHTHI MAJIBIX M OOJIBIINX MEPUOJIOB IO TOJIO0KEHHUIO B IEPUOANIECKON
cucreme iemeHToB [ .M.Menzaeneesa;

o0Imye XMMUYECKHE CBOICTBA METAJUIOB U HEMETAJUIOB; OOBSCHATH 3aBHCHMOCTH CBOWMCTB
BEILECTB OT COCTAaBa U CTPOCHUS;

MPUPOTy XUMHUUECKOU CBSI3H;

CKOPOCTh XMMHUYECKOW PEaKIMH U €€ 3aBUCHUMOCTh OT PA3JIMYHBIX (PAKTOPOB; BBIMOIHATH
XUMUYECKHUM KCIIEPUMEHT M0 PACIO3HABAHUIO HEOPTAHUYECKUX M OPTaHUYECKUX COCTUHEHUN;

MPOBOAUTh CAMOCTOATEIbHBIA TOUCK XUMHYECKOH HWH(GOpPMAlUU C HUCHOJIb30BaHUEM
Pa3JIMYHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHOOPETEHHBbIE 3HAHUS U YMEHHUS B MPAKTHUUECKON MAESITeTbHOCTH U
MMOBCEIHEBHOW KU3HU.

3HaTh:

BOKHEUIIINE XUMUYECKUE TTOHSATHUS: BEIIECTBO, XUMUYECKUN IJIEMEHT, aTOM, MOJIEKYJIa;

OTHOCUTEJIbHAsA aTOMHAsl U MOJIEKYJISIpHAs MACChI;

WOH, aJUIOTPOIUS, U30TOIbI, XUMUYECKAsI CBSA3b, DJIEKTPOOTPULIATEIBHOCTh, BaJIEHTHOCTD,
CTETNeHb OKUCIICHHS; MOJIb, MOJISIpHASI Macca, MOJISIPHBIH 00beM;

BELIECTBA MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOTO CTPOEHUS;

PacTBOPBI, ANEKTPOIUT U HEINEKTPOJIUT, HNEKTPOIUTHUECKAS TUCCOLUALUS; OKUCIUTENDb U
BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE;

TerIoBOM 3(QeKT peakiuu, CKOPOCTh XUMHUYECKOW peaklUH, KaTallu3, XUMHYECKOe
paBHOBECHE;

(GyHKIIMOHATBHAS TPYIINA, U30MEPHs, TOMOJIOTHS, OCHOBHBIE 3aKOHBI XUMHUU: COXpPaHEHUS
Macchl BEIECTB, IMOCTOSHCTBO COCTaBa, MNEPHOJUYECKHH 3aKOH, OCHOBHBIE TEOPUM XUMUHU:
XUMUYECKOU CBA3M, JJEKTPOJUTHUUECKOW IUCCOLMAIMHU, CTPOCHHUS OPraHMYECKUX COEAMHEHUH,
Ba)KHEHIINE BEIIeCTBA U MaTepUaibl: OCHOBHbIE METAJLIbI U CIUIABBI;

CepHasi, COJsiHasg, a30THAas M YKCYCHbIE KHCIOTBI; IIEIOYH, AMMHUAK, MHUHEPAJIbHbIE
yno0peHus;

METaH, STWJIEH, aleTuiieH, OEH30JI, JKHUPBI, TIIOKO3a, caxapo3a, OENKH, CHHTETHUYECKHE
MaTepuaibl.

BrlmenepeuncieHHple YMEHUS W 3HAHWS HampaBieHbl Ha (QOPMHUpPOBAHUE y CTYICHTOB
CIEIYIOMIMX OOIIMX U MPOPEeCCHOHANTBHBIX KOMIIETEHIIHI:

Koz OK, IIK [Inanupyemsle pe3yJIbTaTbl OCBOCHUS AUCLUIUIMHBI

O6mue JucnuniunapHsle (IpeIMeTHBIE)
OK 01. Broibupars | B 4acTu TPYAOBOIO | - BJIAJIETh CUCTEMON XHMHYECKHUX
CIOCOOBl  PEUICHHUS | BOCIIMTAHUS: 3HAHUH, KOTOpasi  BKJIIOYAET:
3aja4 - TOTOBHOCTB K TPY/ly, OCO3HAHUE | OCHOBOIIOJIAraroIiue MOHSTUS
npoeCCUOHATBHON | LIEHHOCTH MacTepCTBa, | (XUMUYECKUN  DJIEMEHT,  aToM,
JESITEIbHOCTH TpyAoIo0ue; AJIEKTPOHHAsE 000JIoUKa aTtoma, s-,




NMPUMCHUTCIILHO
Pa3iInYHbBIM
KOHTCKCTaM

K

-  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;

p-,  d-syekTpoHHBIE  OpOMTaANH
aTOMOB, WOH, MOJIeKyJIa,
BaJICHTHOCTD,

3JIEKTPOOTPHULIATEIBHOCT, CTENEHb
OKHUCIICHHsI, XHUMHYECKasi CBS3b,
MOJIb, MOJIApHAsl Macca, MOJIIPHBII
o0beM,  yIJIEpOOHBIA  CKeEJET,
(GyHKLIMOHAIbHAS IPYIIA, pajnuKal,
u30Mepus, H30MEpBHI,
TOMOJIOTHUYECKUI psii, TOMOJIOTH,
yIIAEBOAOPOABI,  KUCIOpOA- U
a3zoTcoeprKalue COEJIMHEHNH,
OMOJIOTHYECKH aKTHBHBIEC BEILIECTBA
(yrneBosl, KUPBI, OenKn),
MOHOMEp, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIpHBIE
COCIIMHEHUS, KpHUCTaJNTNIeCKast
pemieTka,  THINBl  XUMHYECKHX
peakuui (OKHCIUTENBHO-
BOCCTaHOBHUTEIILHBIE, IK30-H
HHJIOTEPMHUUYECKUE, peakuuu
HOHHOTO obMmeHa), pacTBop,
AJIEKTPOJIUTHI, HERJICKTPOJIUTHI,
AIIEKTPOJIMTUYECKAsT JUCCOIMALINS,
OKHCIIUTEIb, BOCCTaHOBUTEIIb,
CKOpPOCTb XUMHYECKOM peaKIuy,
XMMHUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI  (TEOpUS  XHMHYECKOTO
CTPOCHHUSI OPraHWYECKUX BEILECTB
AM. Bbytneposa, Teopus
AJIEKTPOJIUTUYECKOH JTMCCOIMAIINY,
MIEPUOTUYECKUI 3aKOH JN.
MeHeneeBa, 3aKOH COXPaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUI  SI3BIK  XMMHUH,
(dakToNOrMUecKue  CBEACHHUS O
CBOMCTBaX, COCTaBe, MOJIYYEHUU U
0e30macHOM HCIOJIb30BaHUU
BOXHEUIIMX HEOPraHMYeCcKHX |
OpPraHWYeCKHUX BEIIECTB B OBITY |

MPaKTUYECKON NEATEILHOCTH
YEJIOBEKA;

- YMETh BBISBJIATH XapaKTEPHBIC
HpI/ISHaKI/I nu B3aNMOCB3b

HU3YYCHHBIX HOHHTHﬁ, NNPUMCHAITH
COOTBETCTBYIOIIMEC TIIOHATHUA IIpH
OMMHUCaHUU CTPOCHUA U CBOMCTB
HCOPTaHUYCCKUX HW OPraHUYCCKUX
BCIICCTB HU HUX npeBpameHI/Iﬁ;
BBISABJIATH B3aHMMOCBSI3b
XUMHUYECKUX 3HAHUHU C TTOHATUSIMU U




- 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

MPEJICTaBICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;
- YMETh HCII0JIb30BaTh
HaMMCHOBAHUS XUMHYECKUX
coeIUHEHUN MEXKIYHApOIHOTO
co103a TEOPETHYCCKOM u
MPUKIIATHON XUMUU U TPUBUATbHBIE
Ha3BaHUS BAXKHCHIINX  BEIICCTB
(aTUNIeH,  AUEeTWIeH, TJIULEPHH,
dbeHon, dopManbaerua, YKCyCHas
KHCIIOTA, TJIMLWH, YyTapHBIA Ta3s,
YIJIGKUCIIBIN Ta3, aMMHUaK, raiieHas

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

HEOPTraHWYECKNX W OPTraHUYECKUX
BEILIECTB, YPABHECHHUS XUMHUYECKUX
peakuuii, OOBSACHATH HMX CMBICIH;

MOJTBEPKIATh XapaKTepHbIC
XUMHYECKUE CBOICTBA BEILECTB
COOTBETCTBYHOUIUMU

DKCIIEPUMEHTAMM W 3aIUCAMH
YPAaBHEHUN XUMHUUYECKUX PEAKLIUM;
- YMETh YCTaHaBIIMBATh
MIPUHAJIE)KHOCTh M3YUYEHHBIX
HEOPraHWYECKUX M OPraHMYECKUX
BEILECTB K ONPENEIECHHBIM KJlaccaM
u rpynmnam COCIMHECHMU,
XapaKTepU30BaTb KX COCTaB H
BAKHEWILINE CBOMCTBA; ONPEACIATH
BH/IbI XUMHYECKHX CBA3EH
(xoBaJIeHTHaH, MOHHas,
MeTauIMuecKas, BOJIOPOJIHAS),
THIIBl KPUCTAJUIMYECKUX PEIIETOK
BEILECTB; KJaccuuuupoBaTh
XUMHYECKHUE PEAKIIVH;

- copMHUpPOBATh MPEJCTABICHUS: O
XUMHYECKON COCTAaBJISIFOLIEH
€CTECTBEHHOHAYYHOU KapTHUHBI
MHpa, pPOJIM XMMHH B IO3HAHWH
SBJICHUN IIPUPOJIBI, B
(GOpMUPOBAHUM  MBIIUIEHUS U
KYJBTYpbI JINYHOCTH, ee
(GYHKIMOHAJIBHOW  T'PaMOTHOCTH,
HE00X0 MO JUIS peuieHus
MIPAaKTHYECKUX 3a/1a4 nu
JKOJIOTUYECKH 000CHOBAHHOTO
OTHOILIEHHSI K CBOEMY 3JI0POBBIO U
MPUPOAHOM CpeliE;

- yMe€Th NPOBOJUTH pacyeThl IO
XUMUYECKUM bopmynam "
YPaBHEHUSAM XUMHUYECKUX PEaKIUi




C HCIIOJBb30BaHHEM (1)I/I3I/I‘-IGCKI/IX

BEJIMYHH, XapaKTEepPU3yIOLIHNX
BEIIECTBA  C  KOJIMYECTBECHHOU
CTOPOHBI: MAaccCBhl, obbeMa
(HOpMaJibHbIE ~ YCIIOBHS)  TIas3o0B,
KOJIMYECTBA BELICCTBA;
UCIIOJIb30BaTh CUCTEMHBIE
XVUMHWYECKHAE 3HAHUA Ul MIPUHITHS
pelieHui B KOHKPETHBIX

JKNU3HCHHBIX CUTYallHAX, CBA3AHHBIX
C BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 02. cnionb30Bath

COBpPEMEHHBIE
cpencTaa MIOUCKa,
aHaIm3a u
MHTEpIIpETaluu
uHpOpMaU U
UH(POPMAIMOHHBIE
TEXHOJIOTUU ISt
BBIITOJTHEHUST  3aja4
npodeccnoHaTBEHOM
JEATeILHOCTH

B 001acTH HEHHOCTH HAYYHOTI'0
NMO3HAHMS:

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

YPOBHIO
HayKu "
MPAKTUKH,
Ha Jajore
KYJBTYP, CIOCOOCTBYIOIIETO
OCO3HAaHHUIO CBOEr0 MeECcTa B
MOJIMKYJIBTYPHOM MHPE;
- COBEpILEHCTBOBAHUE SI3BIKOBOU
U YUTATEIIbCKOM KYJIbTYphl Kak
CpelcTBa B3aUMOJEICTBUS
MCXKAY JIOAbMH W IIO3HAHUA
MUDa;
- OCO3HAHME LICHHOCTH HAay4YHOU
NESATENIBHOCTH, TOTOBHOCTB

OCYIIECTBIISITh  MPOEKTHYIO H
HCCIIEI0BATENIBCKYIO
NeSTeNIbHOCTh MHAUBUIYaIbHO U
B IpyTIIIE;

OBJjaieHHe yYHUBEPCAJTbHBIMH
yueOHBIMU NO3HABATEIbHBIMH
AeCTBUAMMU:

B) pa6ora ¢ undopmanmeii:

- BJIAJETh HAaBBIKAMU IOJYYEHUS
nHpopMalMd U3 UCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOSTEIbHO
OCYIIECTBIISITh TIOUCK, aHaJu3,
CUCTEMaTHU3AINIO u
UHTEpHpeTanuo  uHbOpMauu
pa3IUYHBIX BUAOB ©  GopM
MPEACTABICHUS;

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

uHdopManuu u LIeTIEBOM
ayAUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy

IMPCACTABJICHHUSA U BU3YAJIN3allH;

- YMCTh IIJIAHUPOBATDH WU BLIINMOJHATH

XUMHYECKUN JKCIIEPUMEHT
(mpeBparteHus OpraHUYEeCKUX
BEILIECTB npu HAarpeBaHuU,

IIOJIyYeHHE STUIIEHA U U3yYEHHE ero
CBOWCTB, KAYECTBEHHBIE PEAKIINU HA
allbJIETU/IbI, KpaxMal, YKCYCHYIO
KHCJIOTY; J€HATypauusi OeIKOB Mpu
HarpeBaHWHU, LIBETHbIE peaKLUuu
OENKOB;  IPOBOAUTH  PEAKIUU
MOHHOr0  oOMeHa,  OIpenelsiTh
cpeny BOJIHBIX pacTBOpOB,
KayeCTBEHHbIE peakuuu Ha
cyiabdar-, kapOOHaT- MU XJIOPUM-
aHMOHBI, Ha KaTHMOH AaMMOHMSI;
pelaTth SKCIEPUMEHTAIbHBIC
3agayd 0o teMaMm "'Metaiuiel" u
"HemeTainbl") B COOTBETCTBUU C
NpaBUIaMU TEXHUKU 0€30MacCHOCTH
pu OOpalleHUH C BEIIECTBAMHU U
71a00paTOpHBIM  000pYIOBaHUEM;
MIPEJICTaBIISTh pe3yIbTaThI
XMMHUYECKOTO  3KCIIEpUMEHTa B
dopme 3arucu ypaBHEHUH
COOTBETCTBYIOIIMX  pEaKUUil W
(GbopMyIMpOBATh BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

- YMETh aHaJIM3UPOBATH
XUMHYECKYIO uHdopmaruio,
MOJIy4aeMyto u3 pa3HbIX

HMCTOYHHKOB (CPEJICTB MacCOBOM
uHpopmanuu, cers HHTEepHET U
ApyrHe);

- BIAJIETh OCHOBHBIMH METOJaMHU
HAay4YHOro IIO3HAaHUA BCEIIECTB U
XUMUYECKHUX SIBJICHUN
(nabmroenue, U3MepeHue,
HKCIEPUMEHT, MOJICTHUPOBAHNUE);

- yMeThb IPOBOIUTH pPacyeTsl II0
XUMUYECKUM bopmynam U
YPaBHEHUSM XMMHYECKHX PEaKIUn




- OIICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTh HMH(OpMAaILNH, ee
COOTBETCTBHUE  TPABOBBIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- HCIIOJIB30BATh CpencTBa
MH()OPMAIMOHHBIX u
KOMMYHHKAIMOHHBIX
TEXHOJIOTHI B pelIeHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3aIlMOHHBIX  3a7ad ¢
COOJIIOIeHUEM TpeOOBaHMIA
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHEI,

pecypcocOepekeHus, MPaBOBBIX
U OTUYECKUX  HOPM, HOPM
MH(POPMAIIMOHHOMH
0e30I1aCHOCTH;

- BJIQJICTh HaBBIKAMU
pacrmo3HaBaHWSI M 3alIUTHI
nHpopManuu, nHGOPMAITMOHHOM
0€30I1aCHOCTH JINYHOCTH,

C HCIIOJBb30BaHHEM (1)I/I3I/I‘-IGCKI/IX

BEJIMYHH, XapaKTEepPU3yIOLIHNX
BEIIECTBA  C  KOJIMYECTBECHHOU
CTOPOHBI: MAaccCBhl, obbeMa
(HOpMaJibHbIE ~ YCIIOBHS)  TIas3o0B,
KOJIMYECTBA BELICCTBA;
UCIIOJIb30BaTh CUCTEMHBIE
XVUMHWYECKHAE 3HAHUA Ul MIPUHITHS
pelieHui B KOHKPETHBIX

JKNU3HCHHBIX CUTYallHAX, CBA3AHHBIX
C BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 04. DddexTuBHO
B3aUMOJEHCTBOBATh U

paboTaTh B
KOJUIGKTUBE u
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH "
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMU Y4eOHO-
HCCIIEA0BATENIBCKOM, ITPOEKTHOU
U COLIMATIbHOW JEATEIIBHOCTH;
OBiajgeHne YHHMBeEPCAJIbHBIMH
KOMMYHUKATHBHBIMHU
ACHCTBUAMM:

0) coBMecTHas1 J1esITeJIbHOCTD.

- IOHMMaThb U MHCIOJIb30BaTh
IIpeUMyLIeCTBA KOMaHIHOW U
UHAUBUYalIbHOM padoThI;

- NPUHUMATh LEIU COBMECTHOU
NESTEIbHOCTH, OPTraHU30BbIBaTh
U KOOPJIMHUPOBATH JIEUCTBUS T10
e JOCTHIKEHMIO: COCTaBIIATH
IJIaH JEUCTBHUM, pacHpeacisarh
poim € y4eTOM  MHEHUH
YYaCTHUKOB 00cyXJ1aTh
pe3yIbTaThl COBMECTHOM pabOThI;
- KOOPAMHHUPOBATHh U BBINOIHSITh
paboTy B YCIOBHUSX PEAIbHOTO,
BUPTYaJIBLHOTO u
KOMOWHUPOBAaHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIATH  IO3UTHUBHOE
CTpPATETHYECKOE IIOBEJCHHUE B
pa3IUYHbIX CUTyalUsIX,
MIPOSIBIISATH TBOPUYECTBO u

- YMCTh IIJIaHUPOBATH W BBINIOJJIHATH

XUMHYECKUN JKCIIEPUMEHT
(mpeBpartueHus OpPraHUYECKUX
BEILLECTB npu HarpeBaHuU,

MI0JIy4Y€HHUE 3TUJIEHA U U3YUYEHUE €TO
CBOMCTB, KAUECTBEHHbBIE PEAKLIUU HA
aJIbJIETU/Ibl, KpaxMall, YKCYCHYIO
KHCJIOTY; JeHaTypauus OeJKOB Mpu
HarpeBaHuM, IIBETHBIE pPEAKIUU

OenIKoB,  NPOBOJUTH  pEAKIUH
MOHHOTO  OOMEHa,  ONpeleNsTh
cpeny BOJIHBIX pacTBOpOB,
KayeCTBEHHbIE peakuuu Ha

cyiabdar-, kapOOHaT- MU XJIOPUI-
aHMOHBI, Ha KaTHMOH AaMMOHMS;
pemaTth SKCIIEpUMEHTAIbHBIE
3agaud o TeMmaMm "Metamnel" u
"HemeTannsl") B COOTBETCTBUU C
NpaBUIaAMU TEXHUKH 0€3011acCHOCTH
pu OOpalleHUH C BEIIECTBAMHU U
71a00paTOpHBIM  000pYIOBaHUEM;

MMpEaACTaBIATH PE3YIbTATEI
XMMHUYECKOTO  JKCIIEpUMEHTa B
dopme 3anucu ypaBHEHUI

COOTBETCTBYIOIIUX  pEAKUUH U
(bopMyITHUpOBaTh BBIBOJIEI HA OCHOBE
ATUX PE3YJIBTATOB




BoOOpakeHue, OBITh
MHHUIIUATHBHBIM

OniajieHne YHHBEpPCAJIbHBIMHU
PeryJsiTHBHBIMU el CTBUSIMH:
r) IpUHATHE Cce0sl W JAPYrux

JIONen:

-  OpUHUMATh  MOTHBBI  H
apryMeHTBbl JAPYTUX JIOJAeH MpH
aHayuze pe3yabTaToB
NeSITeNIbHOCTH;

- IPU3HABATh CBOE MIPaBO U IIPaABO
JIPYTHUX JIIOJICH Ha OIIMOKY;

- pa3BHUBAThH CIIOCOOHOCTh
[IOHUMAaTh MHpP C IO3ULHH
JPYroro 4ej0BeKa;

OK 07.| B obGaactd ?3KOJOrH4ecKOro | - chopMHpOBaTh MPEJACTABICHUS: O

CoieficTBOBaTh BOCIIUTAHHUA: XUMHUYECKOU COCTAaBJISIIONIEH

COXPaHEHUIO - c(hOpMUPOBAHHOCTh | ECTECTBEHHOHAYYHOU KapTHUHBI

OKpYKaIOIIEH Cpelibl, | SKOJIOTHYECKOM KYJIBTYpBI, | MUpPa, POJIM XUMHH B IIO3HAHHUH

pecypcocOepexeHuto, | IOHUMaHKUe BIUSHUS COLIMAIbHO- | SBICHUI MIPUPOIBL, B

MIPUMEHATH 3HAHUS 00 | SKOHOMUYECKHX IMPOIECCOB Ha | GOPMUPOBAHUHN  MBIIUICHUS |

W3MEHEHUU KJIMMATa, | COCTOSIHUE MIPUPOIHOMN U | KYJbTYpbI JUYHOCTH, ee

TIPUHIIATIBI COIIMAIBHOW Cpenbl, OCO3HaHMWE | GYHKIMOHAIBHOM  TPaMOTHOCTH,

OepeKIMBOTO rJ100aIbHOTO Xapakrepa | HeoOX0oAUMOMn JUTSL peuieHus

MPOU3BOJACTBA, 9KOJIOTUYECKHUX MPOOIIeM; MPAKTUYECKUX 3a7a4 u

3¢ heKTHBHO - [IJIAaHUPOBaHUE U | 9KOJIOTHYECKHU 000CHOBaHHOTO

JIECTBOBATH B | OCYILIECTBJIEHUE JICCTBH B | OTHOLIEHUSI K CBOEMY 3J0POBBIO U

Ype3BbIYANHBIX OKpY’Kalolllel cpelle Ha OCHOBE | IPUPOAHOMU CPEJE;

CUTYyaLUsIX 3HaHHUA  LeJled  YCTOWYMBOTO | - yMeThb COOJIOJaTh  IpaBUIIa
Pa3BUTHS YEJIOBEUECTBA; DKOJIOTMYECKH  11eJeco00pa3Horo
aKTUBHOE HEMPUATHE [IEHCTBUM, | TOBEJACHUS B OBITY U TPYAOBOMU
MPUHOCSIINX BPEJ OKPYKAIOMIEH | AEATENBHOCTH B LEISAX COXPAaHEHUS
cpexne; CBOETO 37I0POBbA U OKPYXKAIOIIEH
- YMEHHME  TPOTHO3UPOBATH | IPUPOJAHONW  CpEIbl; YUYUTHIBATh
HeOIaronpusiTHoIe ONacCHOCTh BO3JICUCTBUS HA >KUBBIC
3KOJIOTUYECKHE MOCTIEJICTBUS | OPraHU3MbI OTIpEeICTICHHBIX
NpeANpPUHUMAEMbIX  JIEWCTBHI, | BEIIECTB, MOHUMas CMBICIT
Mpe0TBpaaTh UX; MoKa3aresst NpeaeabHON
- paclupenue OMbITA | IOMYCTUMOM KOHIIEHTPALIUH
JIEATEIIBHOCTH  AKOJIOTUYECKOM
HaIpaBJIE€HHOCTH;

- OBJIaJICHUE HaBbIKaMU Yy4yeOHO-
HCCIIEI0OBATENIBCKON, MPOEKTHOU
W COIMAJIbHOU NCATCIBHOCTH;

[IK 2.4. | YMeTp ocymecTBIATh KOHTPOIb | ChopMupoBaTh 3HaHUSA 0

Kountponuposats KauecTBa MPOAYKIHH | SHEPrETUYECKON LIEHHOCTH

Ka4eCTBO MPOAYKIIMHU | OOIIECTBEHHOTO MUTaHUS MPOAYKTOB, & TAKXKE€ O CBOMCTBAX

u yciIyr OpraHUYECKUX COEIMHEHMIA:

00IIECTBEHHOT O OemKoB, KHUPOB, YTJIEBOJIOB,

MUTAHUS. BUTAMHUHOB. bezomacnHo

YIAaKOBEIBATH 6)'[1-0)121 Ha BBIHOC,




MPUIEPKUBASICH  UX  YCIIOBHUSX
XpaHEHHUsI.

®opMOl  MPOMEKYTOUHOM  aTTeCTAalMM MO  Y4eOHOM  JUCUUIUIMHE  SIBJIACTCS
muddepeHIIMPOBaHHOTO 3a4eTa B BUJI€ OTBETA HAa BOMPOCHI 3a4€Ta OLIEHUBAETCS IO MATUOATEHOM
LIKaJIe OLICHOK.

2. ®OPMbI KOHTPO.JISI U1 OLIEHKU PE3YJIbTATOB OCBOEHHUSI YUEBHOI
JTUCHUIINHBI

KonTtposib 1 olieHKa pe3yJbTaTOB OCBOCHHUS — 3TO BBISIBJICHHE, U3MEPEHHE U OLICHHUBAHUE
3HaHUW, yMeHUH U GopMupyromuxcs oOUMX U NPOPECCHOHAIBHBIX KOMIETEHIIMH B paMKax
OCBOCHUS yUeOHOMN AUCIUIUIMHBI.

Kon hopmupyembrx Paznen
N Tun onleHOYHBIX MEPOIPUATHHI
komnereHiuii (OK, I1K) B porp
OK 01.-OK 07. Paznen 1.06mas | 1. Tecr «CrtpoeHne aToMOB
HEOPraHUYEeCKask XUMUS XHUMHYECKHUX 9JIEMEHTOB Hu

PUPOIa XUMHUCCKOMN CBSI3M».
2. 3agauyd  HaA COCTaBJICHHUE

XUMHYECKUX bopmyi
JIBYXaTOMHBIX COeIMHEHU
(oxcunoB, Cynb(hUI0B, TUAPUIOB
U T.IL).

3. 3agaHusg Ha HCIOJb30BaHUE
XAMHAYECKOH  CHUMBOJHUKH U
Ha3BaHUI coeMHEHHU o
HOMEHKJIATyPe MEXIYHAPOIHOTO

coro3a TEOPETUUYECKOM "
MPUKIaTHON XUMUHU "
TPUBHUAJIBHBIX  HA3BaHUM IS
COCTaBJICHUS XUMHUYECKHX
dbopmyn JIBYXaTOMHBIX
COEIMHEHU I (okcuaoB,
Ccynb(UI0B, THAPUAOB U T.I.) U
JIPYTHUX HEOPraHUYECKUX
CO€IUHEHUI OTACIbHBIX
KJI1aCCOB.

4. 3amauM Ha COCTaBIICHHUE
YpPaBHEHUU PEaKIUM:
—  COCIOWHCHHS, 3aMCIICHUS,
pasnokeHusi, 0OMeHa;

— OKHCJIHUTCIBbHO-
BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ C
HUCIIOJB30BaHHEM METOda

AJIEKTPOHHOTO OanaHca.

5. 3amaHus Ha COCTaBJICHUE
MOJICKYJISIPHBIX n NOHHBIX
peakiuii ¢ yd4acTheM KHUCIOT,
OCHOBaHMUI 51 coJIei,
YCTaHOBJICHHE W3MEHEHUS
KHCIIOTHOCTH CPEJIbI




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

Ha3BaHUU OpraHUYECKUX
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 y4acTUEM
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 cootBerctBUM ¢ yueOHBIM IulaHOM crneuuansHoctH  43.02.16 TYPU3M U
I'OCTEIIPUMMCTBO u paboueii mnporpamMmoil  yuebHOM aucuumrummabl OJ16.12 Xumus
IIPEyCMAaTPUBAETCS POMEKYTOUHBIM KOHTPOJIb PE3YJIHTATOB OCBOEHUS.

[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-
NOHATUIHBIM ammaparoM, OPUEHTHPYETCS B HW3YYEHHOM MaTepHuaje, OCO3HAHHO NPUMEHSET
TEOpEeTUYECKHe 3HAHUS Ha MPaKTUKE, TPaMOTHO HM3JaraeT OTBET, HO cojaep:kaHue u ¢opmMa oTBeTa
UMEIOT OT/IEIbHbIE 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 OINOKY B ONpeeNIeHH 0a30BbIX MOHATHH, HCKaXKaeT UX CMBICI; HE MOXET MPAKTUIECKU
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.

Onenka «2» coorsercTBYeT 0% — 52% npaBUIbHBIX OTBETOB.

HaumenoBanue Tema dopma KOHTpOJIS
KOHTPOJIS
Texynuit Pa3nen 1 O6mas Heoprannyeckass XuMust TECT
KOHTPOJIb Kiaccsl HEOpraHMYECKHX COETHHEHUI
Pa3nen 2 Oprannyeckas XumMusi TECT
Knaccudukaums opraHMuecKuX cOeTUHEHUH
IIpomexxyTouHas Opranuueckasi XUMHUS mud hepeHIpOBaHHBINA
aTTecTanus Heoprannueckast XuMus 3a4eT

4. KOMIUIEKT MATEPHUAJIOB 1JiId OHLHEHKHU C®OPMUPOBAHHOCTHU
YMEHMM ¥ 3HAHUM B XOJE OCBOEHUS YYEBHOM TUCIUIIUHBI

4.1 3aganus 1A TeKyLIero KOHTPOJIsi 0CBOeHus yueOHou aucuunannbl O/10. 12 Xumus

Texymuit koHTponb no yueObHoi gucuumiauHe OJIb. 12 Xumwus npoBoautTcs B BUIE
TECTUPOBAHUE.

Pa3znen 1 O0mias Heopranuyeckass XUMHUs

Kitaccbl HeopraHn4eckux CoeIMHEHUI

1. Haitgu numiHuii sneMeHT:

- Na, CI2, H2, H20;

- HCI, NH3, P4, MgO

2. JlaHbI XUMHUYECKHE DJIEMEHTBI, HAMAUTE CPEAN HUX METAJUIbl U HEMETAJUIBI:

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

3. Bcrab nporyiieHHbIe c0Ba:

Kucaots! - 3710 ....... BEILIECTBA, MOJIEKYJIBI KOTOPBIX COCTOSIT U3 ATOMOB ....... % (O
Conu - 3TO .... BEIIECTBA, COCTOSIINE U3 aTOMOB ......... 5 (R

4, Cpenu Kaxa0il TPOWKHM BEIIECTB HAUTH BEILIECTBO, OTIWYAIOMIEECS OT JIBYX APYTHUX.

VYka3zaTh MpU3HAK OTJINYHSL.

- C0O2, K2803, SO2

- Ba SO4, NaOH, CaCO3

- RbOH, zZnCI2, LiOH

5. PacripenenuTh BelecTBa MO KJaccaM COEIWHEHUN: MeTaul, HeMeTaul, OKCH]I,
OCHOBaHHE, KUCJI0Ta, COJIb.

Cu, Ca0, Na, MgS0O4, Si, CaC0O3, NaOH, HCI, P205, Pb, NO2, S, Au, Al203, H3PO4,
CuCl2,



Paznen 2 Oprannyeckast Xumus
Krnaccudukanus opraHIueCcKUX COSIMHEHHIA

1. O6mas ¢popmMyIia aIKEHOB:
A) CoH2n+2 ; B) CnH2n-2 ; b) CnH2n ') CuH2n-6
2. Peakuust npucoeuHeHus BOJOPO/a Ha3bIBaeTCs PeaKiueit:
A) nonumepusanuy; B) runpupoBanus;
b) ruaparanuu; ') rasioreHUpOBaHMS;
3. N3omepom BemecTBa, popmyina koroporo CH2=CH—CH2—-CH3, sBnsercs:
A) 2-mMeTunOyTeH-2; B) Oyran;
b) 6yren-2; I') 6ytun-1;
4. BelecTBo,U11 KOTOPOTO XapaKTepHa PeaKIys THAPUPOBAHUS:
A) metaH; B) nponewn;
b) mpomnas; ') aTan;
S. Hasosute BenecTsa

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

CH3 C2H5
b) CH3 CH3
CH3—£—CH= CH-CH3 U CH3—CH=CHlC—CH3
e e
6. CocraBbTe ypaBHEHUs peakliii, HA30BUTE BCE BELIECTBA

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

) C8H16 +02 —

7. Ilepeuncnute 00JaCTH IPUMEHEHHUS AJKUHOB.

4.2 IIpoMesxkyTouHasi aTTecTanus no yuedHoii rucuunimie OJ10. 12 Xumus nposoaures
B BU/e AU depeHIMPOBAHHOIO 3a4YeTa

1. Tlepuoguueckuil 3aKkOH W TEPUOJMYECKAss CHCTEMa XHMHYECKHX »3ieMeHToB J[.1.
MeHnieneeBa Ha OCHOBE IIPEACTABICHUN O CTPOCHUN aTOMOB. 3Ha4€HUE IEPUOANYECKOT0 3aKOHA JUIs
pa3BUTHS HAYKH.

2. [TpenenpHble yriieBonopoabl, o0mas GpopMysia © XUMHUYECKOE CTPOCHHE FOMOJIOTOB
JaHHOro psiaa. CBoWCTBa M NPUMEHEHUE METaHa.

3. CtpoeHne aTOMOB ¥ 3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB XUMUYECKHUX AJIEMEHTOB
Ha MpUMepe: a) 3JIEMEHTOB OJITHOTO Mepro/ia; 0) 37eMEHTOB OJTHONW A-TIOATPYIIIHI.

4. HenpenenbHble yriieBonopojbl psAa 3TWieHa, oOmas ¢opMmyila M XUMHYECKOE
CTPOEHHE T'OMOJIOrOB JaHHOTO psifa. CBONMCTBA U IPUMEHEHUE ITUIICHA.

5. Bunel xumuueckod cCBsI3U: HMOHHAs, MeTajlIMyecKkas, KoBaJieHTHas (IoJisipHasi,
HENOJISIpHAsT); IPOCThIE U KPaTHBIE CBSI3U B OPraHUYECKHUX COEAMHEHMSIX.

6. [MuknonapaduHpl, UX XUMUYECKOE CTPOCHME, CBOWCTBA, HAXOXIEHHE B MPHUPOJE,
IIPAaKTUYECKOE 3HAUYCHHUE.

7. Knaccudukanus XuMHUUeCKUX peakliuii B HEOPraHWUYECKOM U OpraHMYeCcKOil XUMUHU.

8. JlueHoBbIE YIIIEBOAOPOABI, UX XMMHYECKOE CTPOCHHE, MOJIYYCHUE U IPAKTUYECKOE

3HA4YCHHC.



9. XVMMHYECKOE PAaBHOBECUE M YCIOBHS €r0 CMELICHMs: M3MEHEHUE KOHLEHTPalnu
pearupyomux BeUeCTB, TEMIIEPATYPBI, JaBICHUS.

10. AlleTUIEH-TIPEICTaBUTENb YIJIEBOAOPOJOB C TPOMHOM CBA3bIO B MOJIeKyJie. CBOICTBA,
MOJIyYeHUE U IPUMEHEHHUE alleTHIICHA.

11.  CkopocTh XMMHYECKHX peakiuuid. 3aBUCUMOCThH CKOPOCTH OT  MPHUPOIHI,
KOHIIGHTpAIlMU pearupyroumx BeMecTB, TEMIEPaTyphbl, KaTaau3aTopa.

12. Apomaruueckue yrieBojoponbl. benson, crpykrypHas ¢opmyna, cBoiicTBa u
nony4enue. [Ipumenenue 6eH307a U €ro rTOMOJIOTOB.

13. OcHOBHbIE OJIOKEHUS TEOPUU XUMUYECKOTO CTPOSHUS OpraHN4ecKuX BemecTB A.M.

BytnepoBa. Xumuueckoe CTpOEHHE KaK NOPSAJOK COECIUHEHHUS M B3aUMHOIO BIIMSHHUS aTOMOB B
MOJIEKYJIax.

14.  Peaknuu HOHHOTO OOMEHA. Y CIIOBHUS UX HEOOPATHMOCTH.

15.  H3omepusi OpraHMYECKUX COCAMHEHUN U €€ BUIBI.

16. Baxneimue knaccsl HEOPraHUYECKUX COCTUHEHUM

17.  Meramisl, ux MOJIOKEHUE B EPUOAMUYECKON cucTeMe XUMUYecKux siementoB J[.1.
MemnieneeBa, CTpOCHHUE UX aTOMOB, METAJTNYECKas cBsA3b. OOIIIe XUMUYECKHE CBOMCTBAa METAILJIOB.

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

19.  Hewmeramisl, NOJ0OKEHUE B MEPUOAMYECKON cUcTeMe XUMHUYecKux snemeHToB J[.U.

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

20.  IIpenenpHBIC OJJHOATOMHBIE CIIUPTHI, UX CTPOCHHE, CBOICTBA.

21.  IlomyyeHue M MPUMEHEHHUE STHIIOBOTO CIIUPTA.

22.  Annotpomnus HEOPraHWYECKUX BELIECTB Ha MPUMEPE yIepoia U KUCIOPOAa.

23.  ®DeHoI, €r0 XMMUYECKOE CTPOEHHUE, CBOWCTBA, ITOJyUYeHHE U IPUMEHEHHE.

24, ONEKTPOXUMHUYECKUM Psii HANOpsDKEHUH METauIoB. BbITECHEHHE METallIoB U3
pacTBOPOB COJIEH PYTMMH METajlllaMu

25.  Anpmerupl, UX XHMHYECKOE CTpOeHHE W cBoiictBa. [lomyueHwe, npuMeHEHHE
MYPaBBUHOT'O U YKCYCHOT'O aJIbJIETH/IOB.

26.  BopmoponHbie COeMHEHUS] HEMETAIUIOB. 3aKOHOMEPHOCTH B M3MEHEHHHU MX CBOWCTB B
CBS3U C IOJIOXKECHUEM XMMHUUYECKUX DJIEMEHTOB B Ilepuoanudeckon cucreMe /.M. Menneneesa.

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

IIPUMEpE YKCYCHOM KHCIIOTBHI.
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