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Pabouast mporpamMma ydeOHOM TUCIUTIIIMHBI pa3paboTaHa Ha OCHOBE TPeOOBaHMI

— OenepaabHOTO rOCyJIapCTBEHHOTO 00pa3oBaTeILHOTO CTaHJapTa CpeIHEero
npodeccnoHanbHOTO 0o0pazoBanus 1o crnenuanbHocTH09.02.07 WHbDOpMannoOHHBIE CUCTEMBI U
pOrpaMMHUPOBaHHUE

— @enepa’dbHOTO T'OCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEIHEro OoO0mIero
o0pa3zoBaHus;

— ®@epaepanpHON 00pa30BaTEILHOM MPOTrPaMMBI CPETHETO 00IIEeT0 00pa3oBaHUs

" C yYCTOM

— PabGoueii mporpammel BocruTaHus 1o crnenuanbHOcTH09.02.07  MHbOpMarmoHHbIe
CUCTEMBI ¥ IPOTPaMMHUPOBAHUE

— Pexomenpganmii 1o peannsanuu cpenHero oOmiero o0pa3oBaHHs B IpeieiaX OCBOCHHUS
00pa3oBaTeNbHON MPOTPaMMBI CPETHETO MPO(ECCHOHATILHOTO 00pa30BaHMUs;

— IlpumepHoii paboueli mporpamMmbl 001e00pa30BATCILHON AUCIMILIUHBL «XUMUS» JIIS
npodeccuoHaNbHBIX 00pa30BaTEIbHBIX OpraHU3alUi.

Pa3paborunk: BexoBa E.A. npenogaBatens [AIIOY CO «Cyxonoxckuit MHOTOpo(UIbHBIN
TEXHUKYM
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT' PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIUHBI «XUMUS»

1.1. MecTo IMCUHUILIMHBI B CTPYKTYype OCHOBHON MpodeccHoHAIbHOI 00pa3oBaTe/ibHOM
NPOrpaMmblI

OO6meoOpa3zoBaTeibHAAIUCIUIUINHA ~ «XHUMHUSA»  H3ydaeTcss Ha  0a30BOM  ypOBHE B
00111e00pa30BaTEIbBHOM IHKJIE y4eOHOro TUTaHa OCHOBHOM Mpo(decCHOHAbHON 00pa3oBaTelbHON
nporpammsl crienasibHOCTH09.02.07 MHbOopMaImoHHbIe CHCTEMBI M IPOTPaMMHUPOBAHHE

[lepuon oOyueHMsT © pacmpeieleHHe [0 CeMecTpaM ormpenenser o0Opa3oBaTesbHas
OpraHu3alysl CaMOCTOSITEIIbHO, C YYE€TOM JIOTMKH (POPMHUPOBAHUS AUCHUIUIMHAPHBIX pPE3yJbTaTOB,
o0mMx ¥ TPOPEecCHOHANBHBIX KOMIETEHIUH, MEeXIUCIUILTHHAPHBIX CBSI3€H C JApYyruMU
JTUCITUTIMHAME 00IIe00pa30BaTeIbHOr0 U 00MIETTPOPECCHOHATBHOTO ITUKIIOB YYeOHOTO IJIaHa.

1.2. Heau 1 miiaHupyemMble pe3yabTaThbl 0CBOCHUS TUCIHMILIUHbI

1.2.1. lleau 1 3aga4u AU CHUILIHHBI

®opMupOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NMPHUHSTHUSA PEIICHUH B KU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpejie.

3agauu AMCHMIIMHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKpYKalOIIEW cpene, LEIOCTHOM HAyYHOM KapTUHBI MHUpPA, B3aHUMOCBSI3H W
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHs COCTaBISATH (POPMYIbl HEOPTraHMYECKHMX W OPraHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX pEaKUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YNIbTAThI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM NPOBEACHHS MPOCTEHIINX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZACHMEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS WCIIOJNB30BaTh HWH(POPMAIMIO XHMHUYECKOTO XapakTepa W3 Pa3IUIHBIX
HUCTOYHUKOB;

5) chopMupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUSL CBOEH JIEATENBHOCTH U XUMUYECKUX
HOPUPOHBIX, OBITOBBIX U MPOM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTIKEHUH XMMHUYECKONH HAyKH U TEXHOJOTHUH
JUIS Pa3BUTHS COLMAIIBHON U MPOU3BOJCTBEHHOM cdep.



1.2.2. IlnanupyemMblie pe3yjbTAaThl OCBOEHHUsI 001e00pa3oBaTebHON AUCHUIIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe PI'OC

(6{0]0;
Koa n ILnanupyembie pe3yJbTAThl 0CBOCHHS AU CHUILIHHBI
HanMMeHOBaHHe
(popmupyembix Oo61mme JucuuMniMHapHbIe
KOMITeTEeHIUI
OK 01. Beibupats B yacTu Tpy/10BOro BOCIIUTAHUS: - BJIAJETh CHUCTEMOM XUMHUYECKMX 3HAHWMM, KOTOpas BKIIIOYAET:
CHOCOOBI PeLICHHUs - TOTOBHOCTb K TPYIy, OCO3HAaHHE IIEHHOCTH | OCHOBOIOJAralolue  MOHATHA  (XUMHYECKHH  DJIEMEHT,  aTOM,

3a1a4
po(hecCHOHATTLHOM
JIeSATEIbHOCTH
MMPUMCHHUTCIIbHO K
Pa3ITUYHBIM
KOHTCKCTaM

MacTepcTBa, TPYy10Jito0ue;

- TOTOBHOCTh K AaKTHUBHOH J€SITEIHLHOCTH
TEXHOJIOTHYECKON u COIMAILHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
IJJAHUPOBATh M CaMOCTOSATENIBHO BBIMOJHATH
TaKylo JIeSITeIbHOCTb;

- UHTEpEC K pa3IMYHBIM chepam
poeCCHOHAIBHON A TEIBHOCTH,
OBiajeHue YHUBEPCAIbHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:

a) 0a30Bble JJOrHYecKHe JeHCTBHS .

- CaMOCTOSITENIEHO dbopMynupoBaTh 51
aKTyalM3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN MNpPU3HAK WIIHU
OCHOBAaHHA JIA CPAaBHCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I 158
00001IeHHS;

- ONpenemnsiTh IENH JeATEIbHOCTH, 3a/aBaTh
napameTpbl U KPUTEPUU X JTOCTHIKEHHUS;

- BBIABJIATH 3aKOHOMECPHOCTU U IIPOTUBOPCHUSA B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JACATCIIBHOCTD,
OIIEHUBATh COOTBETCTBHE PE3YyJIbTATOB LEJSM,
OLICHUBATb PUCKHU HOCHG}ICTBHI;’I JACATCIIBHOCTH,

- pa3BUBaThb KpPEATUBHOE MBIIUIEHUE MpPHU

BIIEKTPOHHAsI 000JI0UKa aTOMa, S-, P-, -3JIEKTPOHHBIC OPOUTAIIM ATOMOB,
WOH, MOJEKYyJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHUCJICHHs, XMMHYECKasi CBS3b, MOJb, MOJIIpDHAas Macca, MOJISIPHBIN
o0beM, YIJIepOOHBIA CKeneT, (YHKIMOHAIBHAs TPYINa, pajauKal,
W30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUI PsiZl, TOMOJIOTH, YIJIEBOJOPO.BI,
KHUCJIOPOJI- M a30TCOJIEPIKAINE COEIMHEHUs, OMOJIOTUYECKU aKTHUBHBIE
BellecTBa (YraeBObl, )KUPbI, OCIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KpUCTAININYECKasl PeIIeTKa,
TUIIBI XUMUYECKUX peakuil (OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIE, IK30-1
SHIOTEPMUYECKUE, PEaKLIMU MOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  WIEKTPOJUTHYECKAs]  JUCCOLMALNSA,  OKHUCIUTEINb,
BOCCTAaHOBUTENIb, CKOPOCTb XHUMHUYECKOW peakluuu, XUMHYECKOEe
paBHOBECHE), TEOPHMM M 3aKOHBI (TEOpPHUS XUMHUECKOTO CTPOEHUS
opranuueckux BemecTB A.M.BytiepoBa, Teopusi 3JIEKTPOIMTUYECKOM
aucconyanuu, nepuoauyeckui 3akoH .M. Menneneesa, 3akoH
COXpaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH,
(baKTOJIOrMUeCKUEe CBEJEHHS O CBOICTBAaX, COCTaBe, IMOJIYYEHUU M
0€30MMacHOM  HCIIOJIb30BAHWM  BAKHEWIIMX  HEOPraHMYECKUX U
OpPraHMYeCKHUX BEIIECTB B OBITY U MPaKTHYECKOW JesATEeIbHOCTH
YEJI0BEKa;

- YMEThb BBISBJIATH XapaKTEpHbIE NMPU3HAKU U B3aHMMOCBA3b M3YYEHHBIX
MOHSATUM, TPUMEHSITh COOTBETCTBYIOLIME TMOHATHUS TPU ONUCAHUH
CTPOEHHUSI U CBOMCTB HEOPraHMYECKMX M OPraHMYECKHX BELIECTB U HX
MpPEeBpalleHU; BBISIBIATH B3aUMOCBSI3b  XMMHUYECKHX 3HaHMM C
NOHATHSIMM M TIPEACTABICHUSMHM  JPYTUX  €CTECTBEHHOHAYYHBIX




pemeHI/m KU3HCHHBIX HpOGJIeM
0) 0a30BbIe HCCJIeI0BaTeIbCKUE TeCTBUS:

- BJIAJIETH HaBBIKAMHA yaeOHo-
HCCJICIOBATEIbLCKOM u MPOEKTHOM
JIeSTCIIEHOCTH, HaBBIKAMH pasperieHus
npo0Jem;

- BBIABIIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBsA3HU U
aKTyaJIM3MpPOBaTh 3aJlavy, BBIJIBHUIaTh THUIIOTE3Y
cec peLHeHI/ISI, HaXOIUTb apr YMCHTBI JUIA
JI0Ka3aTebCTBa CBOMX YTBEP)KICHUM, 3aaBaTh
[apaMeTpbl U KPUTCPUU PEILCHUS;

- aHAIM3MPOBATH IOJIYYCHHBIC B XOJC PEIICHUS
3ada4dn pe3y.]H)TaTI)I, KpI/ITI/I‘-IGCKI/I OlLICHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBI/IFIX;

- YMETh NIEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO
U IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;
- YMGTI) I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HI>IX
TUCIUIIMHAPHBIX 00JacTeif;

- BBIIBUT'aThb HOBBEIC naeu,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTUKE

npeJaraTh

JUCLUILINH,

- YMETb MCHOJIb30BaTh HAWMEHOBAHMS XMMHYECKHUX COEIMHEHHU
MEXKJIYHApOAHOTO COK3a TEOPETHUYECKOM U NPUKIAJHOM XUMHH U
TPUBUAIBHBIE HAa3BaHMs BaXXHEMIIMX BeWIECTB (ITHJIEH, AalEeTHJIEH,
rIMIepuH, GeHon, popManbIeru, yKCycHas KUCIOTa, TIUIUH, YTapHbIi
ra3, yrjIeKMCJIbIA ra3, aMMHUaK, TalleHas N3BECTb, HEralleHas W3BECTb,
NUTHEBAs COJNA M JAPYTUX), COCTABIATH (HOPMYJbl HEOPTaHUYECKUX H
OpPraHUYECKUX BEILECTB, YPABHEHUS XUMHUYECKUX PEaKIHid, OOBICHSITH
UX CMBICI; IOATBEPKIATh XapaKTepHble XUMUYECKUE CBONCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  SKCIIEPUMEHTAMU U  3alUCSIMU  YpaBHEHUU
XUMHYECKHUX PEaKIUI;

- YMETh YCTaHABIIUBATh IPUHAJICKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U
OpraHMYECKUX BEUIECTB K OIpPENE]IeHHbIM KjaccaM U TIpynnam
COEIMHEHUH, XapaKTepu30BaTb HX COCTaB M Ba)KHEWIHME CBOWCTBA,
ONpeNeNsiTh BHUJIBI XMMHYECKHX CBsi3eld (KOBaJeHTHas, WOHHas,
METaJIJINYecKasi, BOJOPOJHAs), THUIBl KPUCTALTUYECKUX PEIIETOK
BELIECTB; KJIacCU(PUIMPOBATh XUMUYECKHE PEaKLIUU;

- chopMHUpOBaTh TMPEACTABICHHUS: O XHUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIM XUMHUH B MTO3HAHHUU SIBIICHUM
NpUPOILI, B (OPMUPOBAHUU MBIIIUICHUS] U KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBPHOW  TPaMOTHOCTH,  HEOOXOAMMOH  JJii  peIIeHUS
MPAKTUYECKUX 337a4 M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJIHON CpENE;

- YMETh MPOBOJIUTH PACUYETHI IO XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM
XUMHUYECKUX peaKklUUid C HCIONb30BaHUEM (DHU3MYECKUX BEIUYHH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: MAacchl,
o0bemMa (HOpPManbHBIE YCIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA;
WCIIOJIH30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS TSl TIPUHSITHS PEIICHUIA
B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEUIECTBAMU M UX
MIPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
CpeJ/iCTBa MOUCKA,

B 001acTHIIEHHOCTH HAYYHOI'O IO3HAHMS:

- c(OpMHPOBAHHOCTD MHPOBO33PEHH,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHsL HAyKHM M OOIIECTBEHHOM IpPaKTHKH,

- YMCTb IUUIAHUPOBATH W  BBINIOJIHATH XHUMHYCSCKHI OKCIICPUMECHT
(npeBpameHI/m OpraHN4YCeCKUX BCUICCTB IIPpU HArp€BaHUHU, IMOJTYUYCHHC
OTWJICHA MW H3YUCHHUC €TO CBOﬁCTB, KauCCTBCHHBIC PpCaKIMM Ha
AIBACTUABI, KpaxMall, YKCYCHYIKO KHCIIOTY; JACHATypalus OCIKOB npu




aHanmm3a u
UHTEPIIpETauu
UHPOpPMALIUU U
UH(pOpMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHATBLHOM
JeATEIILHOCTH

OCHOBAaHHOI'O Ha Jaore KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEro MecTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEpPILIEHCTBOBAHHE A3BIKOBOM u
YUTATEIbCKOM  KyJIbTYphl  Kak  CpEICTBa
B3aUMOJICHCTBUS MEXAY JIOABMU U IO3HAHUSA

MHpa;
- OCO3HAHME LIEHHOCTH HAYYHOU NESTeIbHOCTH,

FOTOBHOCTb  OCYIIECTBIIATH  MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHJUBUIYaJIbHO U B TPYIITIE;

OBiajeHue YHUBEPCAJIbHBIMH Y4eOHBIMM

NO3HABATEJIbHbIMH 1€l CTBUAMMU:

B) padora ¢ undgopmanmeii:

- BJIaJeTh HAaBBIKAMHU MOJyYCHHs] WHPOPMALUU
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO
OCYIIECTBIISATh MOUCK, aHAJIU3, CUCTEMATU3ALIIO
U MHTEPHpPETAluI0 HHPOpMAUN Pa3IHMUHbIX
BUJIOB U (pOPM IpEeCTaBICHHUS;

- CcO3JlaBaTh TEKCThl B pa3jMuYHbIX (hopmarax c
y4eTOM Ha3HaueHus HMH(pOpMAlMU U IIeJeBOU
ayIUTOpUH, BbIOMpas ONTHUMAIbHYIO (opMy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OLEHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMallUK, €€ COOTBETCTBHE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEICTBAa MH(POPMALMOHHBIX U
KOMMYHHKAI[IOHHBIX TEXHOJIOTUH B pEIIeHUU

KOTHHUTHUBHBIX, KOMMYHHKATHUBHBIX n
OpTraHHU3allMOHHBIX 3aga4 C CO6J'IIO)I€HI/IeM
Tpe60BaHHI>i SpTOHOMMUKH, TCXHHUKHU

0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX M DTHYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

HarpeBaHUM, LIBETHbIC PEAKIIMU OENKOB; MPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, oIpenessaTh Cpeay BOJIHBIX PAacTBOPOB, KAYECTBEHHBIE PEAKIIHU
Ha cyibdaT-, KapOOHAT- U XJIOPH/I-aHHOHBI, HA KATHOH aMMOHUSI; peIiaTh
AKCIIEpUMEHTAJIbHBIE 337a4i 1o TeMaMm "Metamiel" u "Hemeramisl") B
COOTBETCTBUU C TPABHJIAMU TEXHUKHU OE30MACHOCTH TIpH OOpaIlieHuu C
BelleCTBAMH U JIa0OpaTOPHBIM  O0OPYAOBAaHHUEM;  MPEICTaBIAThH
pe3yNbTaThl XUMUYECKOTO IKCIEPUMEHTa B (hOpMe 3alucCH ypaBHEHUI
COOTBETCTBYIOIIUX peakuuidl U (OpMyIHpPOBATh BBHIBOJBI HA OCHOBE 3TUX
pE3yJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMHYECKYI0 WH(OPMAIHIO, MOJIyYaeMyIo M3
Pa3HBIX UCTOYHHUKOB (CPEICTB MaccoBOi nH(opmaluu, cetb MuTepHer u
Jpyrue);

- BJQJCTh OCHOBHBIMM METOJAMH HAy4YHOIO IIO3HAHUS BEUIECTB W
XUMHUYECKUX  sABIIeHUN (HaOmogeHue, M3MEpeHHe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI [0 XUMUYECKUM (pOopMysIaM U ypaBHEHUSIM
XUMHUYECKUX PEaKlIUid ¢ UCIOJb30BaHUEM (PU3NUECKUX BEJIUYUH,
XapaKTEePU3YIOUIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MAaCCHI,
o0bemMa (HOpPManbHBIE YCIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA;
WCIIOJIH30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS ISl TIPUHATHS PEIICHUIA
B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEUIECTBAMU M UX
MIPUMEHEHUEM




- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaru, nHGOPMAITMOHHON 0€30MaCHOCTH
JTUYHOCTH,

OK 04. 3ddexTuBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKAMU yuebHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLUAIBHOU
JIeATEIbHOCTH;

Osgianenue YHHUBepCAJIbHBIMHU
KOMMYHUKATHBHBIMH 1eCTBHAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- NOHMMaTh M MCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh LIEJIM COBMECTHOW JESITEIbHOCTH,
OpraHU30BBIBATh UM KOOPAMHUPOBATH ACUCTBUSA
0 €€ JOCTHKEHUIO: COCTABJIATH IJIaH JEHCTBUM,
pacnpenenars poiad  C  y4eTOM  MHEHMH
YYaCTHUKOB o0cyXaTh pe3yNbTaThl
COBMECTHOM paboThI;

- KOOpAMHUPOBaTb U BBINOJHATH paboTy B
YCIOBHUSIX  PEalIbHOr0,  BHUPTYAIbHOTO W
KOMOWHUPOBAaHHOTO B3aUMOECHCTBUS;

- OCYUIECTBJIATH IO3UTHUBHOE CTPATErHYeCKOe
MOBE/ICHNE B PA3JINYHbBIX CUTYalLUsX, IPOSBIATH

TBOPYECTBO u BoOOpakeHue, OBITh
MHUIMATHBHBIM
Osiagenne YHUBepCAJIbHBIMU

pPeryJisiTUBHBIMH J1€HCTBUSIMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- TpPUHUMATh MOTHBBI M apryMEHTBI JAPYTUX
JIFOJICH TP aHATTN3€e PEe3yJIbTaTOB JEATCIILHOCTH,
- TMpU3HAaBaTh CBOE IMpPaBO M TPaBO APYTUX
JII0JIell Ha OIIUOKHY;

- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MUD C

- yMeThb IUIAHUPOBaTh U BBIIOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHus OpraHMYECKHUX BEIIECTB IIPU HAarpeBaHWUM, IOJyYEHUE
TUJICHAa M M3Y4YEHHE €ro CBOMICTB, KAauyeCTBEHHbIE pEaKkIUM Ha
IBJETUABI, KpaxMmall, YKCYCHYIO KHCIIOTY; JEHATypauus OClKOB MpH
HarpeBaHUH, L[BETHbIE peaKlUH OEJKOB; MPOBOAUTH PEAKIIMU HOHHOTO
00MeHa, OIpeNesaTh CpeAy BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cynb(daT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATUOH aMMOHMSI; peIlaTh
JKCIIEpUMEHTaJbHbIE 3a7aun 1o TeMaM "Meramibl" u "Hemetanns") B
COOTBETCTBUM C MpaBWJIAMH TEXHUKU O€30IacCHOCTU NpH OOpAILEHUU C
BEIIECTBAMH ¥ JaOOpaTOpHBIM  OOOpYJOBaHWUEM;  IPEIACTABIATH
pe3yiabTaThl XUMHUECKOrO 3KCIEpUMEHTa B (hopMe 3almuCH ypaBHEHHI
COOTBETCTBYIOILIMX peakuuil 1 (OpMyJIHpPOBaTh BBHIBOJBI HA OCHOBE 3TUX
pe3yiIbTaToB




IIO3UIIMY JPYTOTO YeIOBEKA,;

OK 07.
CopelicTBOBaTH
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTH 3HAHUS
00 U3MeHeHUHn
KJTUMaTa, IPUHIIAIIBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

B o0J1acTHAKO0JI0r14eCcKOro BOCIINTAHUS

- c(OPMHPOBAHHOCTH IKOJIOTHYECKOMN
KYJbTYpbl, TOHUMAaHHWE BIHMSHUS COLUAIBHO-
HSKOHOMHYECKUX IMPOIECCOB HAa  COCTOSIHHE
NPUPOJHONH M COIHAIBHOW CpENbl, OCO3HAHHE
r7100aIbHOTO Xapakrepa IKOJIOTHYECKUX
npo0Jem;

- IUIAHUPOBAHUE U OCYILECTBJIECHUE JNEHCTBUU B
OKpY’KaloIllel cpefie Ha OCHOBE 3HAHUS LieJel
YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE HEMPUITHE JACUCTBUM, NPUHOCSIIMX
BpEJl OKPYKAIOIIEH Cpee;

- yMEHHE MPOTHO3UPOBATH HEOIATOMPUITHBIC
3KOJIOTMYCCKHE IMOCJICICTBHS
NPEANPUHUMAEMBIX JIEUCTBUM, MPEIOTBpaIlaTh
HX;

- pacupenue OITbITa
DKOJIOTMYECKOW HAIPaBJIEHHOCTH;
- OBJIJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, IPOEKTHON U COLMAJIBHON
JIeSITCILHOCTH;

JACATCIIBHOCTH

- chopmupoBaTh MPEACTABICHUSA: O XHMHYECKOH COCTABISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MHpPA, POJIM XMMHUU B TTO3HAHUU SIBICHUN
OpUposbl, B (OPMUPOBAHUU MBIIUICHHS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHAIBHOH  TPAMOTHOCTH,  HEOOXOAMMOW  JUIi  pELICHHS
NPaKTHYECKUX 337a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3/10pOBbIO U IPUPOAHOM Cpefie;

- yMeTh COONIOaTh MpaBWJIa SKOJIOTHYECKH  IIeJIecO00pa3sHoOro
MOBEJCHUS B OBITY W TPYAOBOW IEATETBHOCTH B LENAX COXPAaHCHHS
CBOETO 3/I0POBbS M OKpPYXKAIOIIEH MPUPOJHOW CpENbl; YYUTHIBATH
OTTaCHOCTh BO3ZICHCTBUS HA )KUBBIE OPTaHU3MBI OIIPECIICHHBIX BEIECTB,
MOHUMAasi CMBICI ITOKA3aTelsl MPeIeIbHON TOMyCTUMOM KOHLIEHTPALUH




2. CTPYKTYPA Y COJAEPXKAHUE OBIIIEOBPA30OBATEJIBHOM TUCIIUILINHBI

«XHUMUSA»

2.1. O0beM IUCHUILVIMHBIA BUAbI Y4eOHO# padoThl

O0beM yueOHON JUCIUILTUHBI

Bcero akageMu4eckux 4acoB

OO6mmast Tpy10EMKOCTh Y4€OHOM TUCIUTIITUHBI 56
B TOM YHCIIC
Bo B3auMoAeNCTBUY C IPENOJaBATEIEM 56
B TOM YHCJIC
JIEKIIUHU, YPOKH 30
MPAKTHUYECKHUE 3aHATUS 24
CamocrosrenbHas paboTa 00yJaronmxcs 0
[Ipomexxyrounas arrecrarnus (auddepeHITInpOBaHHBIN 2

3a4éT)
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2.2. TeMaTn4yecKMid IJIAH U COAEPKAHME TUCUUIINMHBI

Howmep
ypoka

HaumenoBanue
pasjeina, TeMbI

Copepxanue yueOHOro MaTepuana

KomnnuectBo
aKaJeMHYECKUX
4acoB BO
B3aUMOJICUCTBUH
c
MIpero/iaBaTesieM

B ToMm uucne

J,YP

I13

CP

dopmupyemsble
KOMIIETCHIINH

Pasznen

1. OcHOBBI CTPOEHUS BelleCTBA

1-2

CTpOCHI/Ie aTOMOB
XUMHNYCCKUX

QJICMCHTOB U IIpHUPOJIa

XAMHUYECKOU CBA3U

CoBpemeHHast MOJIeNIb CTPOCHUS aTOMa.
CHMBOJIMYECKHUH SI3BIK XUMHU. X UMAYECKUHI
AJIEMEHT. DJNEeKTPOHHAs KOHPUTypalus aToMa.
Knaccudukanus XuMHIeCKHX 3JIEMEHTOB (S-, P-,
d-snmemenThI). BaleHTHBIE 3JIEKTPOHEI.
BanentHocTs. DnekTpoHHas mpupoaa
XUMHYECKOHN CBSI3U. DJIECKTPOOTPUIIATEIBHOCTD.
Buapl xumudeckoit cBs3M (KOBaJICHTHAS,
HWOHHAs, METaJUIMYECKasi, BOJIOPOIHAS) 1
croco0bl ee 00pa3oBaHusl.

2

3-4

HpaKTI/IquKOC 3aHATUC

Nel.
«Perrenune 3agauy»

Pemenue 3alaHui Ha MCIIOJIb30BaHUE
XUMHUYECKON CHUMBOJIUKHA u Ha3BaHUU
COCIMHEHUN 1o HOMEHKJIAType
MEXIYHAPOAHOTO COK03a TEOPETUYECKOW |
MIPUKJIAJHONM XUMUM U TPUBHAIBHBIX Ha3BaHUMN
JUIS ~ COCTaBJIEHUSI  XMUMHMYECKUX  (PopMys
JByXaTOMHBIX COEIMHEHUN (okcuz0B,
Cyab(GUIOB, THAPUAOB U T.I.) U APYTrUX
HEOPraHWYECKUX  COEAMHEHHH  OTHENIBHBIX
KJIaCCOB.

IIpakTnyeckue 3a1aHusl HA YCTAaHOBJICHUE CBSI3U
MEX/1y CTPOCHHEM aTOMOB XMMHYECKHUX
3JIEMEHTOB U NEPUOINIECKUM U3MEHEHUEM
CBOMCTB XUMUYECKHUX JIEMEHTOB U UX
COCIMHEHUI B COOTBETCTBUH C IOJIOKEHUEM
[IepnonuecKor CHCTEMBI.

OK 01
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5-6

[IpakTuueckoe 3aHsITHE
No2.

[lepuoauueckuii 3aKoH
u Tadymna J1.1.
Meunpeneena

[Iepnonnueckas cucTeMma XMMUYECKUX
anemeHTOB JI.1. MenneneeBa. ®u3ndeckuii
cMmbica [Tepuoguueckoro 3akona [1.M.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX AJIEMEHTOB, 00pa3yeMbIX
HMMH MPOCTHIX U CJIIOKHBIX BEIIECTB B
COOTBETCTBHUHU C MOJ0KEHHUEM XUMHUYECKOTO
aneMeHTa B [lepuoguueckoii cucreme.
MupoB033peHUYECKOE U HAyYHOE 3HAYEHUE
IIepnonnueckoro 3akona /[.1. Menneneesa.
[Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

Perenne npakTMKO-OpUEHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUI HA XapaKTepU3aIUio
XUMHUYECKHX 3JIeMEHTOB «MeTtamnueckue /
HeMeTaJlJIMYeCKe CBOMCTBA,
3IEKTPOOTPULATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX AJIEKTPOHHBIM
CTPOEHUEM U TOJOKEHUEM B MIEPUOANUECKOM
CUCTEME XUMHUYECKUX dieMeHToB J1. 1.
Menpeneesay.

OK 01
OK 02

Pa3zpen

2. Xumuyeckue peakiumn

TuIbl XUMHYECKUX
peaKkuuit

Knaccudukanus u THIIBI XUMUYECKUX PEAKIUi C
Y4acTUEM HEOPTaHNYCCKUX BCIICCTB.
CocraBreHre ypaBHEHUH peaklnii COeTMHEHUS,
pasioXeHus1, 3aMenIeHns, OOMEHa, B T.4.
peaxiuii TOpeHus, OKUCICHU-BOCCTAHOBIICHHUSI.
ypaBHCHI/ISI OKHCJICHUA-BOCCTAHOBJICHHSI.
Crenenb okucnenus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBJICHHUE U YPAaBHUBAHUC
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUi
METOIOM DJIEKTPOHHOTO OajaHca.
OKHCINTENEHO-BOCCTAHOBUTEILHBIC PEAKIINH B
MPUPOJE, TPOU3BOACTBEHHBIX MPOLECCaxX U
KU3HEJESITEIIbHOCTH OPTaHNU3MOB.

OK 01
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9-10

KonnuectBeHHbIE
OTHOIIICHHUA B XUMHUHU

KonndecTBeHHBIE OTHOIICHHS B XUMUM.
OCHOBHBIC KOJMYECCTBCHHBIC 3aKOHBI B XUMHH U
pacyeThl 0 YPaBHEHUAM XUMHUYECKUX PEAKITUH.
Moub Kak eqUHHIIA KOJIHYECTBA BEIIECCTRA.
MonsipHast Mmacca. 3aKOHbI COXPaHEHHUSI MacChl U
SHepruu. 3aKkoH ABoraapo. MossipHbIi 00beM
ra3zos. OTHOCHUTENIbLHAS INIOTHOCTH I'a30B.
PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKLIUN C
HCII0JIb30BaHUEM MAcChl, 00beMa (HOpMaIbHbIE
YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTRA.

11-12 | DnekTponuTHYECKas Teopust PIEKTPOTUTHYECKON AUCCOIUALIUH. OK 01
JIACCOLIMAIUS U NoHbI. DNEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakinn OK 04
HOHHEBII 00MeH HOHHOTO 0OMeHa. CoCTaBIICHHE PEaKIIHi

MOHHOT'O 0OMEHA ITyTeM COCTABJICHHS HX TIOJTHBIX
Y COKpAIllCHHBIX HOHHBIX ypaBHeHM. KucioTHo-
OCHOBHBIC PCAKIUU. 3aJaHHsI HA COCTABIICHUE
HMOHHBIX PEaKIui.

13-14 | JlaboparopHas pabota | McciemoBanue THIIOB (TI0 COCTABY M KOJUYECTBY
Nel. MCXOJIHBIX M 00Pa3yIONIMXCS BEIIECTB) U
«THIB XUMHYECKUX MPU3HAKOB XUMHUYECKUX peaknuid. [IpoBeacame
peaxuii» peakiuii HFOHHOTO OOMeHa, ONPEIETICHUE CPEIbI

BOJIHBIX PACTBOPOB. 3a/IaHUSI HA COCTABIICHUE
HMOHHBIX pEaKlnu.
Pa3nen 3. CTpoeHue M CBOMCTBA HEOPraHNYECKHUX BelleCTB
15-16 | Kiraccudukanms, [Tpeamer HEOPTraHUYeCKOU XHUMUH.
HOMEHKJIaTypa U Knaccudukanus  HEOpraHMYECKUX  BEIIECTB.
CTpOEHUE [Ipocteie u cnoxuble BemecTBa. (OCHOBHBIE
HEOPTaHUYECKUX KJIaCChI CJI0’KHBIX BEILIECTB (oKcuBI,
BEILIECTB THJIPOKCHJIBI, KHCJIOTHI, coJii). B3amMocBs3hb OK 01
HEOPTaHUYECKUX BEIIIECTB. ArperaTHble OK 02

COCTOSIHUSI  BemiecTBa. Kpucramiuueckue u
amMop¢HbIe BelecTBa. THIBI KPUCTATUTHUECKUX
pemeTok (aTomMHas, MOJIEKYyJspHasi, HOHHas,
MeTalIu4eckas). 3aBHCUMOCTh  (PU3UUECKHX
CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
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pELIETKHU. 3aBHUCUMOCTh XUMHYECKON
AKTUBHOCTH BEIIECTB OT BHJIa XUMUYECKOU CBSI3U
U TUINA KpUCTAINIMYECKOW pemieTku. [Ipuyunnbl
MHOT000pPa3us BEIIECTB.

17-18

[TpakTH4eckoe 3aHsATHE
Ne3.

«Kmaccuduxarmus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB»

HomeHnkiiatypa HEOpraHM4ecKuX BEIIECTB:
Ha3BaHME BELIECTBA UCXOJIS U3 UX XUMUYECKON
(hOopMyIIbI UK COCTaBICHUE XUMUYECKON
(bopMyIIBI HCXO/IS U3 Ha3BaHUS BEILECTBA 110
Mexaynapoanoi (MIOITAK) unu TpuBuansHOM
HOMEHKJIATYypE.

Pewenue MPaKTUYECKUX 3a1aHUI o
KJaccu(UKauu, HOMEHKIATYPEe U XUMHUYECKUM
dbopmynam HEOPraHUYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB (yrapHbIN ra3, YrJIEKUCIBIN
ra3, aMMHaK, TallleHas W3BeCTb, HeraueHas
U3BECTb, MUTHEBASI COJA U JPYI'MX): Ha3bIBaTh U
COCTaBIATh (OPMYJIBI XUMHUYECKHX BEILECTB,
OIIpeAEIATh IPUHAUIEKHOCTD K KJIacCy.
HcTounuku xumudeckoi nHGpopMaium (CpeicTs
MaccoBoi uHdopmaruu, cetb uTEpHET 1
npyrue). [Touck nHpopManuy no Ha3BaHUSIM,
UICHTUQHUKATOPAM, CTPYKTYPHBIM (OPMYJIaM.

19-20

Du3NKO-XNMHYECKHE
CBOMCTBa
HEOPraHUYECKHX
BEICCTB

Mertamiel. O0uue puznyeckre 1 XuMUIeCKne
cBoiicTBa MeTaiioB. CriocoObl MOTyUYEHHUS.
3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U
KU3HENIEATEIIbHOCTH YEJIOBEKa U OPTaHU3MOB.
Koppo3ust MeTamioB: BUIbl KOPPO3HUH, CIIOCOOBI
3aIIHATHl METAJUIOB OT KOPPO3UMU.

Hewmerannsl. O0uue ¢pusznyeckre 1 XuMHUIecKue
CBOMCTBA HEMETAJUIOB. THUIIMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIATypa COEAMHEHUN HEMETAJIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B
IPUPOJIE.

21-22

DU3NKO-XUMHUYECKHE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

OK 01
OK 02
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CBOMCTBA
HEOPraHUYECKUX
BEILLIECTB

HEOPTaHMYECKUX BEIIECTB (OKCHJIOB,
TUAPOKCHUJIOB, KHCIIOT, COJIEH U Jp.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
IMPOCTBIX BCIICCTB, BOAOPOAHBIX COCI[I/IHCHI/If/'I,
BBICITMX OKCHJIOB U TUAPOKCH]IOB

23-24 | Ilpaktuueckoe 3anatue | CocraBieHHE ypaBHEHUH XMMUYECKHUX pPEaKIUil
Ne4. c y4acTUEM MIPOCTHIX u CJIOKHBIX
«DU3NKO-XUMHUECKUE | HEOPraHMYECKUX  BEIIECTB:  METALIOB U
CBOIiCTBa HEMETAJJIOB; OKCUIOB METAJIJIOB, HEMETAJIOB U
HEOPraHMYECKUX aM(QOTEpHBIX  DJEMEHTOB,  HEOPTaHUYECKHUX
BEIIIECTB» KHCIIOT, OCHOBaHUi u aM(pOTepHBIX

THJIPOKCHJIOB; HEOPraHUYECKUX coJeil,
XapaKTepU3YIOIINX UX CBONCTBA.

Pemenne nmpakTHKO-OPUCHTHPOBAHHBIX
TEOPETUYECKUX 3a/laHui Ha CBOMCTBA, COCTAB,
IoJIydeHue 1 0€3011acCHOE UCII0JIb30BAHNE
BKHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOH JIeATEIILHOCTH YEIIOBEKa.

25-26 | Jlaboparopnasi pabota | Pemienue  SKCHepUMEHTalbHBIX  33Ja4 IO OK 01
Ne2. XUMHUYECKUM CBOMCTBaM METAJLJIOB u OK 02
«Unentudukanus HEMETAIIJIOB, 10 PACIO3HABAHUIO U TONYyYEHUIO OK 04
HEOPraHMYECKUX COEIMHEHMI METaVIOB U HEMETAJIJIOB.

BEIIECTB» Nnentudukanuss HEOPraHUYECKHX BEIIECTB C
UCTIOJNB30BaHUEM  UX  (PU3UKO-XMMHYECKHX
CBOMCTB, XapaKTEePHBIX KAYECTBEHHBIX PEAKIUH.
KadectBennsie peakiuu Ha cynbdart-, KapOoHaT-
Y XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHUSI.
Pa3nes 4. CtpoeHue M CBOHCTBA OPraHNYeCKHX BelleCTB

27-28 | Knaccudukaryms, [TosiBieHue u pa3BUTHE OPraHUUYECKONH XUMHU

CTpOEHUE U Kak Hayku. [IpeqmeT opraHndeckoil XMMHUH.
HOMEHKJIATypa MecTo 1 3HaYE€HHE OPraHUYECKON XUMUU B
OPraHUYECKHX BEUIECTB | CUCTEME €CTECTBEHHBIX HAYK. OK 01

XuMu4aeckoe CTPOCHUC KakK MOPAA0K
COCAUHCHHUA aTOMOB B MOJICKYJIC COIJIACHO HX
BaJIcHTHOCTH. (OCHOBHBIE ITOJOKECHMS TCOpUHN
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XUMHUYECKOTO CTPOEHUs OpraHUYEeCKUX
coequHennii A.M. bytiepoBa. VYrieponHslit
CKEJIET OPraHMYeCcKOil MOJeKysbl. 3aBUCUMOCTb
CBOMCTB BELIECTB OT XUMHUYECKOIO CTPOEHHS
MoJieKkys. 3omepus 1 u30Mepsl.

[Tonsatue o pyHKUMOHATBHO rpymme. Panukan.
[TpuHIMIBI KNaccupUKALMY OPTraHUYECKUX
COCIMHEHUI. MexXlyHapOoHasl HOMEHKJIaTypa U
IPUHIUIIBI HOMEHKJIATypbl OPraHUYECKUX
coenunenuil. [lonarue 06 azoTcoaepKammx
COEIMHEHUSX, ONOJIOTUYECKU aKTUBHBIX
BelecTBax (yrieBojaax, xKupax, oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO).

29-30 | IIpaktuueckoe 3anstue | HoMeHkIaTypa OpraHu4ecKuX COeIMHEHUN
Nos. OTJIETTbHBIX KJIACCOB (HACBHIIICHHBIE,
«Knaccuduxarnmus, HEHACBIIICHHBIC U APOMATUYECKUE
CTpOECHHE U YIIEBOAOPOABI, CIUPTHI, (DEHOJIBI, aJIbACTHIBL,
HOMEHKJIaTypa KETOHBI, KapOOHOBBIE KUCIOTHI U AP.)
OpPTraHUYeCKUX CocraBieHre TIOTHBIX U COKPAIICHHBIX
BEIIIECTB» CTPYKTYPHBIX (POPMYJI OPTraHUYECKHUX BEILIECTB
OTIENBHBIX KJIACCOB, MCIIONIB3YS UX HA3BAHUS O
CUCTEMAaTUYECKOU U TPUBUAIIBHOU
HOMEHKJIaType (3THJICH, alleTHJICH, TIUIEPHH,
¢benon, popmanbaeru, yKCycHas KUCIoTa,
riiuuH). Pacuetsl npocTteiiiieit GpopMyIibl
OpPraHUYeCKOM MOJIEKYJIbI, UCXOJIS U3
AJIEMEHTHOTO0 cocTana (B %).
31-32 | KonrpomnbHas pabora
Nel
33-34 | CpoiicTBa OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX OK 01
OpPraHUYeCKUX COEIMHEHUI OT/IeNbHBIX KJI1acCOB (0COOEHHOCTH OK 02
COETMHEHU I KJIacCU(UKALUK U HOMEHKJIATypbl BHYTpU OK 04

KJIacca; TOMOJIOTHYECKHH sl v 001as
dhopmyna; nzomepusi; u3NIecKue CBONCTBA;
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XUMHUYECKHUE CBOWCTBA; CTIOCOOBI MOTYyYEHUS):

— TpelenbHble  YrIAeBOAOPOAbl  (aJKaHBl U
nuKioankansl). ['opeHne mMeTaHa kak OAMH W3
OCHOBHBIX UCTOYHUKOB Teruia B
MPOMBIIUICHHOCTH u OBITY. CaoiicTBa
MPUPOJHBIX  YIJIICBOJIOPOAOB, HAXOXICHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HeTpeeNbHbIC (ATKEHBI, AIKIMHBI U
aJIKaIMeHbI) U apOMaTHYECKUE YTIeBOIOPOIbI.
l'openue anerniieHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKU U
pPE3KH METaJJIOB.

35-36 | CsoiicTtBa CBolicTBa OpraHUYECKUX COCAMHEHUI
OpPTraHUYeCKUX OTIENBHBIX KJIACCOB (TPUBHAIBHAS U
COEJIMHEHUMN MEXyHapOaAHas HOMEHK/IATypa, XUMHUYECKHUE
CBOWCTBA, CLIOCOOBI OJTYYSHHS): TIPEACTHHBIC
(ankaHbl ¥ LUKJIOATKAaHbI), HETIPE/IeIbHbIE
(ayIKeHbI, aJIKUHBI U AIKaJAUEHbI) U
apOMAaTUYECKUE YIIIEBOJIOPOJIbl, CIIUPTHI U
(eHobl, KapOOHOBBIE KMCIOTHI U 3(UPBHL,
aJIbJIETU/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJICKYIISIPHBIE COSIMHEHUS. 3alaHusI Ha
COCTaBJIEHHE YPAaBHEHUM XMMUYECKHX PEaKIuil ¢
Y4acTHEM OPTaHUYECKHX BEIIECTB HA OCHOBAaHUH
UX COCTaBa M CTPOCHHUS.
37-38 | JlabopatopHas padora | [lomydeHue 3TUIICHA U U3YUEHUE €T0 CBOMCTB.
Ne3. MonenupoBaHue MOJIEKYJI U XMMUYECKHX
«[IpeBpamenus IIPEBpAICHUI HA IPUMEpE ITaHa, STUIICHA,
OpPraHUYeCKUX BEILIECTB | alleTUJICHA U Jp.
IpY HarpeBaHUU»
39-40 | UnenTudukamms buooprannueckue coenqunenus. [Ipumenenue u OK 01
OpPraHUYeCKUX Ouosiornyeckas posb yrieBoaoB. OKHcIeHHne OK 02
BEIIECTB, X 3HAYCHHUE | YTJIEBOJIOB — HICTOUYHUK DHEPTUH JKUBBIX OK 04

U TIPUMEHEHHUE B
OBITOBOM U

OpraHHu3MOB. O6nactu IIPUMCHCHU
AMHWHOKHCIIOT. HpeBpaH_[eHI/I}I OCIIKOB IIUIIH B
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MPOU3BOACTBEHHOMN
NEeATEILHOCTH
JenoBeKa

opranusme. buonorunueckue GyHKIIUMA OEITKOB.
buonorunueckue GpyHKuuu xupoB. Poib
OpPraHMYECKO XMMUU B pEeUICHUH MPoOIeM
MUIIEBOI 0€30MacHOCTH.

Ponb opranndeckoil XuMHUU B pellIEHUU MpodieM
SHEPreTUIECKOi 6€30MacHOCTH, B Pa3BUTUH
MEIUIIMHBI, CO3/IaHUU HOBBIX MaTEpUaJoB,
HOBBIX HICTOYHHKOB SHEPTUU (aJIbTEPHATUBHEIC
MCTOYHUKHU dHEprur ). OnacHOCTh BO3JCHCTBUS
Ha )KMBBIC OPTAaHU3MbI OPTAHHYECKUX BEIICCTB
OTJIEbHBIX KJIACCOB (YTIEBOIOPOADBI, CIIUPTHI,
(eHOIIBI, XJIOpOpraHNnYECKHE TPOU3BOIHBIC,
aJIbJIETU]IBI U JIP.), CMBICII TOKA3aTesl MPEAEeTbHO
JOIYCTHMON KOHIICHTPAIUH.

41-42 | JIaboparopHas pabota | MneHTuduKaIus OpraHndecKuX COCTMHCHHUI 2
Ne4. OTJIENIbHBIX KJIACCOB (HA IPUMEPE abIAETUIOB,
«Mnentudukanus KpaxMmaia, yKCyCHOM KHCIIOTbI, OEIKOB U T.I1.) €
OpPraHUYeCKUX MCTIOJIB30BAHUEM UX (PH3UKO-XHUMUYECKUX
COEJIMHEHUMN CBOWCTB M XapaKTEPHBIX KaUeCTBEHHBIX
OTZEJIBHBIX KJIaCCOB» peakuuii. Jlenatypaius Oeiaka Ipyu HarpeBaHUU.
I{BeTHbIE peakiy OenkoB.Bo3HUKHOBEHME
AQHAJTMTHYECKOTO CHTHAJIA C TOYKHU 3PEHUS
XMUMHUYECKHX MPOLIECCOB PU NPOTEKAHUU
Ka4yeCTBEHHOW PeaKInH, MO3BOJISIONIECH
UACHTUGUIMPOBATH NPEATIOKEHHbIE
OpraHUYeCcKHe BEIIECTBA.
Pazgen 5. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NIPOTEeKAHUS XUMHYECKHX peaKknuii
43-44 | Cxopoctb xumuueckux | CKOpOCTh  peakiuH, €€ 3aBHUCUMOCTh  OT 2 2

peakuuii. XUMHUYECKOE
paBHOBecHE

Pa3IMYHBIX (AKTOPOB: MPHUPOJBI PEAruPYIOINX

BEILIECTB, KOHIICHTPALUH pearupyromux
BEILIECTB, TEeMITepaTypbl " TUJIOIATN
PEaKkIMOHHOU IIOBEPXHOCTH. TenuoBsle

3 PeKThl XUMUYECKUX peakmuil. ODK30- ¢
SHJOTEPMUUYECKUE, PEAKIIUH.
OO6patuMocTh peakiuii. XuMHYeCKoe

OK 01
OK 02
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PaBHOBECHE U €r0 CMEILEHUE 0] AEHCTBAEM
pa3nuyHbIX (PaKTOPOB (KOHIIEHTPAIUS PEarcHTOB
WJIM NIPOJLYKTOB PEaKLUH, 1aBJICHUE,
TEMIEpaTypa) s CO31aHUsl ONTUMAIbHBIX
YCIIOBUM IIPOTEKAHUS XUMUYECKUX ITPOLIECCOB.
[Tpunnun Jlelllarense.

45-46

CKOpOCTh XMMUYECKUX
peakuuidi. XMMUYECKOE
paBHOBecCHE

Pemrenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUN
Ha aHaiu3 (paKTOPOB, BIMSIOIIMX HA W3MEHEHHE
CKOPOCTM XHMMHYECKOW peakuuu, B T.4. C
MO3ULMH  3KOJOTMYECKH  IIeJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOU NEATEIHHOCTH B
LEeIsIX ~ COXPAaHEHWs CBOEro  370pPOBbsl U
OKpY’Karollley MPUPOIHON Cpeibl.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
Ha npuMeHeHue npuHuuna Jle-1larense nis
HaXO0XCHUS HaIllpaBJICHUS CMEILIEHUS
PaBHOBECHS] XUMHUYECKON pEaKIIMU U aHAIINA3
(akTOpOB, BIHSAIONINX HAa CMEIIICHUE
XUMHUYECKOTIO PaBHOBECHS.

Pa3zpen

6. PacTBopnI

47-48

[TonsiTne 0 pacTBOpax

PacTBOpeHne kak GU3NKO-XMMHUECKUN MpOIIecC.
PactBopsl. CriocoObl MPUTOTOBIIEHHS PAaCTBOPOB.
PactBoprumMocTs. MaccoBast 10J11 paCTBOPEHHOTO
BemiecrBa. CMbICa  TOKas3aTens  MPEENIbHO
JOTTYCTUMOM KOHIEHTpAlluu U ero
UCIOJIb30BAaHUE B  OLICHKE  JKOJOTMYECKOU
0€301MaCHOCTH.

[IpaBuna  SKOJOTMYECKH  I€JIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW NEATEIHHOCTH B
LEIsIX  COXPAHEHWs  CBOEro  370pPOBbS U
OKpYKalollel MNpPUPOJHON Cpelbl; OMaCHOCTH
BO3JEHCTBUSA Ha KHUBBIE OpTaHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB.

Perienue npakTHKO-OpUEHTHPOBAHHBIX
pacyeTHbIX 3aJJaHUN Ha PaCTBOPHI,

OK 01
OK 02
OK 07
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WCIIOJIb3YEMBIC B OBITOBOM M MIPOU3BOICTBEHHOM
JESTeIbHOCTH YEJIOBEKA.

[IpaBwiia noucka 1 aHanM3a XUMUYECKOU
uHbOpMaLUU U3 Pa3IMYHbIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTeparypa,
CpeAcTBa MaccoBOW MH(POPMALIUH, CETh
WHTepHer).

53-54 | IlpakTH4eckoe 3aHATHE
Ne6.

«Xumus B ObITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
YernoBeKa»

Ilouck u aHanM3 KeMcoB O NPUMEHEHUU
XUMHYECKHUX BEIIECTB W TEXHOJOTHUH C Y4eTOM
Oyayuieil mpodeccHoHanbHOU IeSTENbHOCTH IO
TeMaM: BaKHEHIINE CTPOMTEIHHBIC MaTEpPHAIIbI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPackKH, CTEKIIO,
KepaMuKa, MaTrepuayibl IS OJCKTPOHUKH,
HaHOMAaTepHalbl, TEeKCTUIILHBIE BOJIOKHA,
UCTOYHUKHA  DHEPTUH, OpraHHYECKUE u
MUHEpalbHble  YIOOpeHHs,  JIeKapCTBEHHBIC
BEIECTBA, OLITOBAST XMMHSI.
3amura:[IpencraBienue pe3yabTaToOB pEIICHUS
KeiicoB B (hopMe MHHH-IOKJIAJa C TIPE3EHTAIEH.

49-50 | JIaboparopnas pabora | [IpuroroBnenue pacTBOpOB 3aTaHHOU OK 01
Nos. (maccoBoit, %) KOHIEHTpauuu (C MPaKTUKO- OK 02
«[Ipuroroienue OpPUEHTUPOBAHHBIMU BOIPOCAMHM) U OIIpE/ICTICHHIE OK 04
pacTBOpPOB» Cpelibl BOJHBIX PacTBOPOB.

Pemenne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.

Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1€AITEJIbLHOCTH YeJI0BeKa

51-52 | Xumus B ObITY U Hogelimue 10CTHXXEHNS] XUMAYECKON HAyKU U OK 01
MIPOU3BOJICTBEHHON XUMHUYECKOH TeXHOJIOTuu. Pons Xxumuu B OK 02
JeATEIIbHOCTH 00€CTIeYeHN N IKOJIOTHUECKON, SJHEPTETHUECKON 1 OK 04
YenoBeKa MUIIEBON O€30MaCHOCTH, PA3BUTUU MEIULIUHBI. OK 07

55-56 | InddepeHunpoBaHHbIii 3a4ET

JI—nexums  [I3 — nmpakTudeckoe 3aHsATHE
Vp — ypok CP — camocrosiTensHast paboTa
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHnIo
Jns peanuzanuu mporpamMMmbl JTUCHUIUIMHBI JOJDKHBI OBITh MPEIyCMOTPEHBI CIENYIOIIHe
CrelMaJbHbIC TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ U Y4eOHOW XUMHUECKOU JTaOOpaTOPUH.

Oo6opynoBanue y4eOHOro KabuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIMU IPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUIEKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHzeneesa,
yueOHbIe (hrIbMBI, HU(PPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHuveckue cpeacrsa 00y4eHHMsi: KOMIBIOTEpP C yCTPOHWCTBaMU BOCIPOU3BEICHHUS 3BYKa,
INPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHUMEIWWHAs JOCKa, yKa3Ka-TIpe3eHTep Uit
Mpe3eHTalNM.

OobopynoBanue Jadoparopum W pado4Yux MecT JIa0OPATOPUM: MEH3YpPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbI, MPEeIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJIbHBIX peakiuii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHBIE MPOOUPKHU, PE3UHOBBIC
npoOku, (GoHapuKu, HAOOpP PEAKTUBOB, CTEKJISHHBIC MAJOYKH, IITATHBHI JJIS TPOOUPOK;MEpHBIC
LWIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHble nuauHapudeckue (50-100 mi), crynku ¢
necTukoM, ¢apdopoBbie Yalku, MUHUETHI, QUIBTPHI OyMakHbIe, BaTa, Mapisi, 4acOBBIE CTEKIIA,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATUBLI, CIIUPTOBBIC TOPENIKH, CIIUYKU, MPHOOpP IJIs MOTyYeHUS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHOM TPYOKOH), AepKaTeNnu sl IPOOUPOK, CKISIHKH ISl XpaHEHUS
PEaKTHBOB, pa3JaTOYHbBIC JIOTKW; XUMH4Yeckue crakanbl (50, 100 u 200 wmur);mmaTenu; MHHICTHI;
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOIOBI
(25, 50, 100 u 200 mur), BomssHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOOI
st tutpoBanusa (50 u 100 mut); MHAMKATOpHBIC TMOJOCKUA it ompeneneHuss pH u cranmaprHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHbIM UHAUKaTOp; numneTku Ha 1, 10, 50 mut (wnm no3atopsl Ha 1, 5
u 10 M), OropeTku 11 TUTpOBaHUS, MeauiuHckue mnpunsl Ha 100—-150 mi, nabopatopHble W/uau
aHaJIUTUYECKUe Bechl, pH-MeTphl, cymibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMmMbl

1. Jlng peanu3anuu MporpaMMmbl OWOIHMOTEUHBbIH (OHA 00pa3oBaTENbHON OpraHu3aluu
JOJKEH WMETh TeuaTHble W/WIHM JJIEKTPOHHBIE O0pa3oBaTeibHble M MH(OPMAIIMOHHBIE PECYPCHI,
pPEKOMEH/I0BaHHbIE Il UCIIOJIb30BaHMsI B 00pa30BaTeIbHOM IpOLECcce, HE cTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexomeHnayeMble TieyaTHbIE U3aHUS 110 pealin3aluy o011eo0pa3oBaTeIbHON AUCHUTIINHBI
IPEJICTaBICHbl B METOAMYECKUX PEKOMEHAIUAX 10 OpraHu3alun o0yueHusl.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS OBILIEOBPA3OBATEJILHOM
JUCHMUIIIAHBI

KoHTponb 1 OlleHKa pe3ynbTaToB OOy4YEHUS OCYIIECTBISIETCS MPENoaaBaTelieM B MPOoLecce
MPOBEJICHUS MPAKTHUECKUX 3aHATUN U Ja0OpaTOPHBIX paboT, TECTUPOBAHUS, a TAKXKE BBITIOTHEHHS
0o0y4JarmuMUCs WHAUBHIYAIbHBIX 3aJaHUil, MPOEKTOB, HCCIeAOBaHUU. Pe3ympTaThl 00ydeHUs
OTIPEICTISAIOT, YTO OOYydYaromMecs TOJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH MO 3aBEPIICHUU
W3YYEHUS JUCLUUILIMHBL.

st hbopMupoBaHMs, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOEHHUS YYCOHOW UCIIUTLITAHBI
UCITOJIB3YETCSl CUCTEMa OIEHOYHBIX MEPONPHUATHH, MPEICTABIAIOMAs CO00M KOMILIEKC YYEOHBIX
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MEPOTIPUSTHI, COTJIACOBAHHBIX C pe3yJbTaTaMu O00ydeHUsI U CHOPpMYITHPOBaHHBIX ¢ yueTom PI'OC

COO (nucummmHapHbie pe3yiabTaThl mo guciumie) u I'OC CIIO.

THnbl OLEHOYHBIX

MI0JIO)KEHUEM B
IIEPUOTUYECKON CHCTEME
XUMHUYECKHX DJIEMEHTOB
.. Menneneea

Ne OK Monayas/Paznen/Tema Pe3yabTar 00y4yeHus .
MeponpusiTHii
I OcHOBHOE cojIepKaHue
1 Paszpnen 1. OcHoOBBI Popmymposats
0a3o0Bble MOHATHS H
CTpOEeHMS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CTpoeHune aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIBI COSMHEHHUM B |XMMUYECKUX JIEMEHTOB U
U IIPUPOJA XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUYECKOM CBSI3U».
CBSI3U CTETEeHbIO OKHCIICHUS 2. 3aiaym Ha COCTaBIICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX POpMyT
MCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
3JIEKTPOOTPUIIATEIHLHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.11.).
3. 3aanus Ha UCTOJIb30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType MEKTYHAPOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIAJTHON XUMHUHU U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COCIMHEHHH OTIENbHBIX KJIACCOB
1.2 | OK 01 |Ilepnoguueckuii 3aKoH u|XapakTepu30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMEHTHI B |HEMETAJNTNYECKHUEe CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATEIHFHOCTD U

CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX JJICMEHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKUX deMeHTOoB JI. 1.
MeHneneeBay.

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXITY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCJMHEHUN B
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

COOTBETCTBUHU C MOJ0KEHUEM
[Iepuonnueckoii cucreme.

3. [IpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUYECKUE 3aaHusl Ha
XapaKkTEepU3aLuI0 XUMHUYECKUX
3JIeMEHTOB: «MeTanuieckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHUE C UX 3IEKTPOHHBIM
CTPOEHUEM H IOJOKEHHUEM B
NEePUOJINYECKON CUCTEME
XUMUYECKUX HJIEMEHTOB

.. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX peakiui

Konrtpoabsnas padora
«CTpoeHue BellecTBa U
XHMHYECKHE peaKnn»

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peakuuii

CocraBnaTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIlCHu,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3agaun Ha cocTaBlieHUE
YpaBHEHUH PEaKIUM:

— COCIMHCHMSI, 3aMCIICHUS,
pasnoxeHusi, 0OMeHa,

— OKHCIIUTENBHO-
BOCCTaHOBUTENIBHBIX PEAKIUH C
UCTIONIb30BaHUEM METOa
ANEKTPOHHOTO OanaHca.

2. 3amauyn Ha pacyeT MacChl
BeIlleCTBa WK 00bEMaA

ra30B 110 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
PEaKIy BEIIECTB; PACUEThI
Macchl (00bEéMa, KOJIMYECTBA
BEIIECTBA) MPOYKTOB PEaKIIUH,
€CJIA OJTHO U3 BEIIECTB UMEET
MIPUMECH

2.2

DIEKTPONUTHYECKAS
JYICCOIIMAIINS U MOHHBIN
oOmeH

CocTaBnaTh ypaBHEHUS
XUMHUYCCKUX peaKHI/II/I
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHquCKHX BCIIICCTB

1. 3agaHus Ha cOCTaBICHUE
MOJICKYJISIPHBIX U MOHHBIX
pEeaKInii C y4aCTUEM KHUCIIOT,
OCHOBAHMH U COJICH,
YCTaHOBJICHUE U3MECHECHHUSI
KHUCJIOTHOCTH CPE/IbI

2. JIaboparopHas pabota "Tursl
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HcciaenoBarb cTpoeHue u
CBONCTBA
HEOpPraHu4ecKux
BelecTB

Konrtpoabnas padora
«CBOHCTBa HEOPraHHUYECKUX
BeleCTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa u
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (GOpMYIIbI TN
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXO/IS U3 HA3BAHUS
BEIECTBA 10 MEXIYHAPOIHON
WIU TPUBUAIBHOU
HOMCHKJIATYPE».

2. 3aauu Ha pacyeT MacCoOBOM
110JI1 (Macchl) XUMHYECKOTO
3JIeMeHTa (COSTMHEHHUS ) B
MoJieKyIie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIaCCH(PUKAIINU, HOMEHKJIATYpe U
XUMHYECKHM (hopmynam
HEOPTaHWYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
oTpeeNeHue XUMUYIECKOM
aAKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BHUIa XUMHUECKOH
CBSI3M M TUTIA KPUCTAJUTMICCKOM
peneTKH

3.2

OK 01
OK 02

Du3nKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJTMYECKOM
peLIeTKU

1. Tect «OcobGenHoctu
XUMHUYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHNMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
CoJIEH, XapaKTEPU3YIOLIUX UX
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OK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenuns

Tunsl oeHOYHBIX
MepOonpUATHH

CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpeTHYECKHE 3a/1aHHs Ha
CBOMCTBa M MOJTy4EHHE
HEOPraHUYECKHUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHMYECKUX
BEIECTB

Uccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HEOPTraHUYECKHUX BEIECTB

1. IIpakTHKO-OpPUEHTUPOBAHHBIE
3aJIJaHHUsA 110 COCTABIIEHUIO
XUMHUYECKHUX PEaKIUi ¢ ydacTHeM
HEOPraHUYeCKUX BEIIECTB,
HCIIONB3YEMBIX ISl UX
UICHTH(PUKAIIY.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB”

Pa3nea 4. Ctpoenue u
CBOICTBA
OPraHu4eCKuX
BeLIECTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIeCTB

KonTtpoabsnas padora
«CTpoeHHne U CBOMCTBA
OPraHHYecKHX BellecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKHe BEIIecTBa B
COOTBETCTBHUH C UX
CTpOEHUEM

1. 3amanus Ha coOCTaBIICHUE
Ha3BaHUH OPraHUYCCKUX
COECIMHEHUH 10 TPUBUAJILHON WIH
MEXKIYHAPOIHON
CHUCTEMATUYECKON HOMEHKJIAType.
2. 3aaHus Ha COCTaBJICHHE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTACNBbHBIX KJIACCOB.

3. 3agauu Ha ompeeNeHne
npocreien GopmyIibl
OpPTraHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4EeCKUX
COeTUHEHNN

VYcraHaBiuBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHS MOJIEKYJI

1. 3amaHus Ha cocTaBiIeHUE
YPaBHEHUN XUMUYECKUX PEaKIUI
C yYaCTHUEM OPTraHUYECKUX
BEILIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINA U
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THunel oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusiTH
TEHETUYECKOM CBSA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHMSIM PEaKLUi C yuaCTHEM
OpPraHUYECKUX BELIECTB.
4. JlaboparopHas paboTa
“IIpeBpareHust OpraHu4eCKUX
BELIECTB [IPX HArpeBaHUU"
43 | OK01 |Unentudukamus Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHM4ecKux BELIECTB, [KAUECTBEHHbIE PEAKLIUU  (3a/laHUs IO COCTABIICHUIO
OK 04 |ux 3HayeHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IpUMEHEHHE B OBITOBON |COEAMHEHUH OT/ENbHBIX  |OpraHUYECKUX BEILECTB, B T.4U.
U IPOU3BOJICTBEHHOH  |KJIaccoOB UCIIOJIb3YEMBIX JUI UX
NeSITeIbHOCTH YeJIOBEKA UICHTU(PUKALMU B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKIui
XHMHUYECKHX peakuui
5 | OKO01 |Ckopoctb xuMHu4eckux |XapakTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMMHUYECKOE |BJIMSHHUE KOHLEHTPALMU |TEOPETHUYECKHE 3a/laHUs HA aHATIU3
paBHOBECHE pearupyromux BeuecTB U |(paKkTopoB, BIUSIONIUX HA
TEMIEPATypbl HA CKOPOCTh |[M3MEHEHUE CKOPOCTH XUMHUECKOH
XAMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapaxkTepu3oBaTh OpUEHTUPOBAHHbBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Beulects, |lllaTenbe 11 HaX0XACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIIEPATYPHI HA paBHOBECHSI XUMHUYECKON PEAKIIUU
CMEIEHNE XUMUYECKOTO (M aHalu3 (PaKTOPOB, BIHUSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb

Pasnen 6. PacTBopsl

HCTUHHBIEPACTBOPLI C
3aJaHHBIMH
XapaKTEPUCTUKAMU
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Pa3nen/Tema | Pe3yabTar 00yyeHHs .
MeponpusTHI
6.1 [ OKO1 [TonsTue o pacrtBopax  (Pazinuars UCTUHHBIE 1. 3agaun Ha PUTOTOBJICHUE
OK 02 pacTBOpbI pacTBOpPOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEIHHOCTH
YeJioBeKa
6.2 | OKO01 |HUccnenoBanue cBoiictB |MccnenoBath GU3HKO- JlaboparopHast pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
HWCTUHHBIX PacCTBOPOB

Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (Colep:KaHNe MPUKJIATHOTO MOTYJIs1)

7 Pa3pen 7. OuenuBarhb mocjaeACTBHA |3a1UTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NMPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
AesITeJIbHOCTH AeSITeJIbHOCTH YeJIoBeKa
Ye10BeKa ¢ MO3ULMH

IKOJIOTHYECKOM
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
HPOU3BOACTBEHHON
NesITeIbHOCTH YeJIOBEKA

O11eHUBATh MTOCHICACTBHSA
OBITOBOM U
MIPOU3BOJICTBEHHOMN
JIeSITENLHOCTH YeI0BeKa C
MO3UITAH DKOJIOTHIECKON
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodeccuoHaIbHOM
JESITEIIbHOCTH)

Bo3MOHBIE TEMBI KEHCOB:

1. Tlorennenue kIuMara u
BBICBOOOK/ICHHE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.

2. Byaymme marepualtbl IS aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsle maTepuansl amns
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB
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