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PaGouyast mporpamma paszpaboTaHa B COOTBETCTBHH C:

. @denepanbHblii 3ak0oH OT 29.12.2012 1. Ne 273-®3 «O6 o6OpazoBanuu B Poccuiickoit
Oenepauun» (B pea. Deaepanbuoro 3akoHa ot 24.09.2022 N 371-03);
. [Mpukaz MunoOpuayku Poccun ot 17.05.2012 1. Ne 413 «O06 yrBepxkaeHun ¢enepaibHOro

rOCyIapCTBEHHOTO 00pa30BaTeILHOTO CpeHero oomero oopasopanusi» (B pen. [Ipukaza Munnpoca
ot 12.08.2022 N 732-®3);

. [Ipuka3 MunoOpnayku Poccum ot 14.06.2013 1. Ne 464 «O06 yrBepxknenuu Ilopsiaka
OpraHu3aIluy U OCYLIECTBICHHUS 00pa30BaTEIbHON JEITEIHHOCTH MO0 00pPa30BaTEIBHBIM ITPOTPaMMaM
cpenHero npodeccruonansHOro oopazoBanus» (mpekpamaet aeicteue ¢ 01.03.2023 r.);

. [Ipuka3 MunucrepctBa npocseiieHust Poccuiickoit @enepanuu ot 24.08.2022 Ne 762 «O06
yrBepkIeHnH [lopsinka opraHM3alid M OCYHIECTBIICHHS 0Opa30BaTENbHON JESTEIBHOCTH IO
o0pa3oBaTeNIbHBIM IIpOrpaMMaM CpeAaHero Mpo¢ecCHOHaIbHOrO 00pa3oBaHUs (BCTYMAeT B CUILY C
01.03.2023);

. [Tpuka3z Munnpocsemennst Poccun ot 23.11.2022 Ne 1014 «O6 yTBepxkaeHUN (enaepanbHO
00pa3zoBaTeIbHON MPOrPaMMBbI CPETHETO OOIIET0 00pa30BaAHUSY.
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1. O0mas xapakTepucTHKA padouell mporpaMMbl 0011e00pa30BaTeJbHOM JHCIUIITTHHBI
«Xumus »

1.1 MecTo IMCIMIJIMHBI B CTPYKTYpe NpogeccuoHaIbLHON 00pa3oBaTeIbHOI
nporpammsl CI1O:

OO6meoOpa3oBaTenbHast JUCHUTUIMHA « XUMHS» SBIISIETCS YaCThIO 0053aTeIbHOM MPeIMETHOM
oOmactn «EcTecTBeHHOHAYYHBIC AUCIUIUIMHBDY U H3y4aeTcsl B 0011e00pa3oBaTeIbHOM IIUKIIE
y4e0HOTO IIaHa OCHOBHOU MTPO(eCcCHOHATLHOM 00pa30BaTeIbHOM MporpaMMbl Ha 6a30BOM YPOBHE B
cootBercTBUU ¢ PI'OC 15.02.16 TexHOIOrUsI MAITUHOCTPOCHUS

1.2. HeJ'IH U IVIAHUPYEMBIE PE3YyJbTAaTbl OCBOCHUA JUCHUIIJIMHDBI:

1.2.1. Heab aucuunauHbl

Conepxkanue mporpaMmbl 0011e00pa30BaTENIbHON AUCIUIUIMHBL « XUMUSL » HaIpaBJIeHO Ha
JOCTI)KEHHE PE3yJabTAaTOB €€ M3yueHus B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC COO c¢ yderom
npodeccuonanbHoM HanpasieHHocTH GI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTATHI OCBOCHUS 001e00PA30BATEJbHOM JUCUMILIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCHUIUIMHA uMeeT npu popmupoBanuu U pazsutun OK u I1K .



1.2.2. [naHupyeMsle pes3yabTaTH OCBOEHMSI Obmeob6pasoOBaTEelNIbHOM OUCLMILIMHE B COOTBETCTBUM

c éI'OC CIIO m Ha ocHoBe $I'OC COO

Konm un [InaumpyeMsle peSyJIBETATEH OCBOEHMSI IOMCLIMIIIIMHEI
HaMMeHOBAaH
ue
Qopm€fyemm OBume? IvcumnnnmuuapHsie?
KOMIIeTeHIIM
n
OK 01. B wacTM TPYyLOBOI'O BOCIMTAHMS: - BJIaIETb CHUCTEMOM XMMMUUECKMX SHaHUMY, KoTopas
BeibupaThb - TOTOBHOCTH K TpyHOy, OCO3HaHME |BKJIOUAET: OCHOBOIOJIaTawnIme MIOHATHUS (XVMMUYe CcKUM
CIIOCO6H LLEHHOCTM MacCTepCTRBa, TpyIojwodue; BJIEMEHT, aToM, D3BJEKTPOHHas o600oJiouka aToMa, S—, pP—,
peumeHmsa - TOTOBHOCTbD K AKTUBHOM | d-BJIEKTPOHHEE opbuTanu aTOMOB, MOH, MOJIEKYJIa,
3amad OedaTeJIbHOCTHU TEXHOJIOTUMUECKOM U | BAJIEHTHOCTD, BIIEKTPOOTPULATEJILHOCTE, CTEeIleHb
npodeCcCroH | couMaJibHOM HAIPaBJIEHHOCTM, | OKMUCJIEHMA, XUMMUeCKad CBHA3b, MOJIb, MOJIApPHaAsS Macca,
aJIbHOM CIIOCOBHOCTB VHULIMUPOBATE, | MOJIAPHBEIM 0O0BEM, YIJIEPOOHBIM CKeJieT, OQYyHKUMOHAJIbHAL
OeSaTeJIbHOC | IJIaHUPOBATH u CaMOCTOSATEJIbHO | Tpyllla, paluMKal, W30Mepusd, M3OMEPH, I'OMOJIOTMYECKUN
U BEIIIOJIHATE TaKYyl IOesITeJIbHOCTD; p4an, TOMOJIOTH, YyIJIEBOOOPOMEL, KUCJIOPOO-— u
OpMUMeHUTEeJ | — MHTEepecC K PasJInYHBEIM cbepam | azoTCcomepXxaumye COeOMHEeHUud, BUMOJIOTUYECKM  aKTUBHEE
BHO K npodpeccruoHaJIbHOM IOeSaTeJIbHOCTHU, BeuwecTBa (yIJeBOIbl, XMUPH, OeJIKM), MOHOMEP, IOJUMEDP,
Pa3JIMYHEIM OBIazmeHMe yHMBEPCAJNBHBMM Y4YEOHHMM | CTPYKTYPHOE S3BEHO, BHCOKOMOJIEKYJISPHEE COeOVHEHMUS,
KOHTEKCTaM | [IOBHABATENBLHEMM OEVCTBUSIMA : KpUCTaJlJIMdecKkasa peleTKa, THUIE XUMUUECKUX peakluumn
a) 6GasBoBhe JOI'MYeCcKMe OeMCTBUS : (OKMCIMTEJIbHO-BOCCTAHOBUTEJIbHEE, BK30-U
- CaMOCTOATEJIbHO QOPMYJIMPOBATE U | DHOOTEPMMUECKME, peaKUUy MOHHOT'O ofOMeHa), pacTBOp,
AKTYaJIM3MPOBAThH npobyueMy, | 3JI€KTPOJIUTH, HEBJIEKTPOJIUTEHIL, BIIEKTPOJIUTUYECKA S
paccMaTpmUBaTh €€ BCECTOPOHHE; oyccoumaumsa, OKMUCIUTEJIb, BOCCTAaHOBUTEJIb, CKOPOCTH
- yCTaHaBJIMBATDH CYUWECTBEHHEM | XMMMUECKOM pPeakKlUuM, XUMMUEeCKOe pPaBHOBeCHE), Teopumn
IPU3HAK WU OCHOBAHUA OJIS | M BaKOHHE (TeopMuda XMMMUECKOI'O CTPOEHMSA OPpTaHUUYeCKMX
CpaBHeHUtHd, KJlaccupmukaumm u | BemecTe A.M. ByTnepora, Teopud DBIEKTPOJIUTUIECCKOMN
oDoO0UEeHUS ; OuccoumMauum, nepuoIgmdeckum 3akoH .M. MeHzeJsieera,

! YrasbBaoTCH NMUHOCTHHE 1 MeTanpenMeTHEe pe3ysbTaTe u3 ®I'0C COO (B mocryemHey pemakuuy oT 12.08.2022) B OTTJIATOJIBLHOM

bopme, dopMupyeMble OOUeOOpa30BaATEJIBHOM IOMUCLMUIIJIMHON
2 ﬂmcumnnr/mapﬂue (npenmeTHue) pPes3syJyibTaTe YKa3belBAalTCA B COOTBETCTBUM C MGTO,J:LI/IKOVI npenoaBaHMAa IOMCLMIIIIVIHEL



- onpemeyAaTh LeNau IOeSATeJIbLHOCTH,
3amaBaTh IapaMeTpPhl ¥ KPUTEPUM UX
OOCTIWXEeHUS;

- BHISABJIATH 3aKOHOMEPHOCTU 17
IPOTUBOPEUM S B paccMaTpPMUBaEMBIX
IBJICHUSX;

- BHOCUTDL KOPPEKTWBE B
OesaTeIbHOCTD, OlLIeHUBATDL
COOTBETCTBUE pPesynbTaToOB HeJjam,
OlLIeHUBATL PUCKU [IOCJIeOCTBUM
OesaTelbHOCTN;

- pasBMBaATH KPEATMBHOE MBIUIEHUE

PV PEelleHUM XMBHEHHBIX OpobiieM
6) 6asBoB:e MuccliegoBaTeNkLECKMue
LEeCTBUS :

- BJIAIETH HaBBIKAMMU
VCCJIegoBaTeJIbCKOM u
oeaTeJbHOCTH,
npobjuem;

-  BHIABJIATH
CBA3U U
BREIOBUT'ATH
HAXOIOUTH
mokasaTeyibCTBa
3aJaBaThb
peueHms;
- AaHAJIMBUPOBATL I[IOJIYUEHHBEE B XOIe
peueHmns 3amaun pe3yJibTaTH,
KPUTUUECKU OLIEHUBATL UX
IOOCTOBEPHOCTE, IPOTHO3UPOBATHL
VI3MEHEHMEe B HOBEX YCJIOBUAX;

- YMETH [IEPEHOCUTDH 3HAHUSA B
[IO3HaBaATEJILHYIO u NIPaKTUUYECKYIO
0oBJIaCTU XUBHEOEeATEeJIbHOCTU;

- YMEeTb MHTEeTPUPOBaATHL SHAHUS

yuebHO -
IIPOEKTHOU
HaBHIKaAMM pa3peleHns

[IPUUYMHHO-CJIeICTBEHHEIE
AKTyaJM3MpoBaThL 3azady,
TUIIOTE3Y €e  peleHusd,
APTYMEHTEL oy
CBOUX YTBEPXIEHUN,
rnapaMeTpel U KPUTEPUN

nus3

3aKOH CoxXpaHeHUs MACCEHI) , 3aKOHOMEPHOCTH,
CUMBOJIMUECKMI HA3HK XVMUM, O(GAKTOJOTMUECKMEe CBeIeHUS

o) CBOMCTBAX, cocTase, NOJIydeHUur ¥  0Oe30MIacHOM
VMCIIOJIBL30OBAHUM Ba)KHeﬁLHMX HeOpI‘aHquCKMX 15
OpI‘aHquCKMX BellleCTB B 6E>I'I‘y m HpaKTquCKOﬁI

IesTeJIbHOCTHM uYeJiIoOBeKa;

- yMeTb BHABJIATH XapaKTepHble NPpMB3HAKM M B3aMMOCBSA3b
U3YyUEeHHBIX IOHATHUMN, IPUMEHATH COOTBETCTBYIIIMUE
IOHATHUS npu OTIMCaHUM CTPOEHUHA u CBOMCTB
HeOopTaHUYEeCKUX n OpTaHUYeCKUX BEUleCTB u UX
IpeBpalleHUY; BHABJIATL B3aMMOCBA3b XMMUUECKUX SHAHUN
C IOHATUSAMU u npencraBJIeHMaMU OPYTUX
€CTEeCTBEeHHOHAYUHHX IIPEeIMETOB;

- YyMEeTb VCIIOJIL30BAThH HaMMeHOBAHUSA XUMUUECKUX
COeOMHEHUIM MeXIOyHapOIOHOTO COol3a TeOopeTUUEeCKOW U
IPUKIIAOHOM XMMMM U TPUBMAJIbHEIE HAaBBaHMSA BaXHEMIMX
BEIIeCTB (»THIIEH, aueTuiieH, TIMLEPUH, benod,
bopmMmanibmermnm, YKCyCHas KMCJOTa, TJIMLIMUH, YT'apHEI
ras, YTJIEKMUCIIEIY — T'as, aMMMaK, rameHas  M3BECTb,
HeTraumeHasda U3BECThH, nmurTbeBasd coma n OIpyTrux),
CcoCTaBJIATE OQOPMyJIEI HEOPTaHMUECKMX UM OPIaHUUYeCKUX
BEUEeCTB, YPaAaBHEHMS XUMMMUUECKMUX peaKumy, OOBACHATH MX
CMEICJI; INOIOTBEPXIAThb XapaKTEepHEE XVMMMUUeCKMEe CRBOMCTBA
BEUIECTB COOTBETCTBYNIMMM BKCIEPUMEHTAMM W 3aldMUCAMU
YPABHEHUN XUMUUECKUX PeakKLUM;

- YMETHb YyCTaHaBJIMBATH IPMHAOJIEXHOCTDb U3YUEHHBIX
HeOopTraHUUYeCKMX u OpTraHUYeCKMX BEUIECTB K
onpeneJieHHEIM KJlaccam u Tpynmnam COeOMHEeHUM,
XapakTepus3oBaTb MX COCTaB WM BaxHeNMe CBOMCTBA;
omnpenesiaTh BUIB XUMMMUECKMX CBA3EM (koBaJsieHTHa4,
VMOHHAaHA, MeTaJmMyeckas, BOIOOpOOHAaHA) , TUIIEL

KPUCTAJIJIMUECKUX PEIeTOK BeUEeCTRB; KJIacCUPUMLIMPOBATH
XUMMUECKME pPeaKLUM;

- chopMMpPOBATH npencTaBJIeHUA : o} XUMUUECKOM
COCTaBJIAKIIEN €CTEeCTBEHHOHAYUHOM KAPTHUHEL MHUpPa, POJIU




Pa3HEIX NpeIMeTHHEX obJjilacTel;

— BBIOBMIT'ATHL HOBEE MIEM, IpenjararThb
OPUTMHAJIbHEIE [IOOXONEl M PEUEeHUS;

— CHOCOOHOCTBE MX MCIOJIb30BaHMUA B
Io3HaBaTeJIbHOM M COLMAaJIbHOM
IpakKTUKe

XVMMM B I[IO3HaHMM HABJIEHMM IPUPOINE, B QOPMMPOBaHUMU
MEIIJIEHMSA UM KYJBTYPH JIMUHOCTM, €€ QYyHKLUMOHAJILHOM
TPaMOTHOCTHM, HeOOXOIMMOM HIJIS pPelleHMs [IPaKTUUeCKUX
3ajad M DKOJOTMYUeCKM OOOCHOBAHHOT'O OTHOWEHUSA K

CBOEMy 3IOPOBBLI UM MNPUPOIHOM Cpele;
- YMEeTb IIPpOBOIMTBE pPaCdeTHEl 10 XUMMMNYECKNMM c_bopMynaM 1z

YPaBHEHUAM  XUMMUECKUX  peakKUuM C  MCIIOJIb30BaHMEM
dusnMUYeCcKMx  BeJIMUUH, XapakKTepUs3yolmx BemecTBa C
KOJIMUECTBEHHOM CTOPOHEI: MacCCh, OOBeMa (HOpMaJlbHEE
YCJIOBUSA) Tas0B, KoOJMUEeCTBa BelleCcTBa; MCIOJIb30BATH
CUCTEMHEE XUMMUECKME 3SHAHUSA IOJiS [OIPUHATUSA PEIeHUM B
KOHKPETHEIX XMBHEHHBIX CUTyaluusax, CBSB3aHHHBX c
BelleCTBaAMU U UX [IPVMEHEHUEM
OK 02. B obnacTn ILIeHHOCTH HAY4HOTIO | — YMEeTb [IJIaHVPOBATH u BREIIIOJIHATH XUIMUY e CKUM
Vcriosib30Ba | IOBHAHUS : SKCIEPUMEHT ([IpeBpalleHus OpIraHMUeCKMUX BeUleCTB I[IpU
Th - COOPMUPOBAHHOCTHL MMPOBO33PEHUSA, | HATPEeBaHUM, IoJIyuyeHue STUJIeHa u U3ydeHue ero
COBPEMEHHE | COOTBETCTRYKIETO COBPEMEHHOMY | CROMCTB, KadeCTBEHHbBIE peaxkumm Ha aJbIeTMIn,
e cpencTBa | YyPOBHIO PasBUTUA HayKHu U | KpaxXMall, YKCYCHYK KMUCJOTY; HOeHaTypauusda OeJIKOB IIpu
[IouCKa, OOIWEeCTBEHHOVM MNPAaKTMKM, OCHOBAHHOTO | HaTpeBaHUN, LIBETHBIE peaxkumm 6enkoB; IPOBOIUTH
aHaauza u Ha omajiore KyJIbTYP, | peakumuy MOHHOTO OOMeHa, ONpelesyidTh Ccpely BOIHBIX
MHTEepHIpeTa | COOCOOCTRYyKHIETO OCO3HAHMK CROETO | paCTBOPOBRB, KaueCTBEHHbBIE peaxkumum Ha cynbdpar-—,
UMM MEeCTa B I[OJIMKYJIETYPHOM MUPE; kapboHaT- M XJIOPUI—aHMOHE, Ha KaTMOH  aMMOHUS;
vHpoOpMaLUuUM | — COBEPUEHCTBOBAHUE A3BIKOBOY U | pellaTb BSKCIepMMeHTAaJIbHEle 3alauu 1o TemaMm "MeTajiser"
u UMTaTeJIbCKOM KyYJIbBTYPBl KakK cpencrBa |1 "HemeTasnmnwel") B COOTBETCTBMM C TIIPABUIIAMM TEXHUKU
MHOOPMAaLMO | B3aMMOIENCTBUS MeXIOy JIOIO MM u | be30nacHoOCTHU npu oBpaleHun c BelleCcTBaMM u
HHEIE [IO3HAHMA MUpPa; J1abopaTOpPHEM OOOPYyIOBaHMEM; IIPenOCTaBJIAThE Pe3yJibTaTH
TEXHOJIOTUM | — OCO3HaHMuE LIeHHOCTU Hay4dHOM | XMMMUECKOT'O »BKCIepMMeHTa B GopMe 3Banucu YypPaBHEeHUM
oJjs OesaTeJIbHOCTH, TOTOBHOCTDL | COOTBETCTRYKIMX PpPeakumMh¥ U OQOpPMYyJIMPOBATH BHBOIH Ha
BHIIIOJIHEHMSA | OCYUECTRBJIATH IIPOEKTHYIO VM | OCHOBE BTUX Pe3yJIbTaTOB;
3a1ad MCCJIeIOBATEJbCKYIO OesaTeJIbHOCTD | — YMETb aHaIM3MPOBAaThH XYMMUUE CKYIO nHboOpMaLIMIO,
Npo®eCcCrOoH | MHOMBUAOYAJBHO M B IpPYyIIe; noJjiydaemMyn M3 Pa3HBIX MCTOUYHMKOB (CpPeIcTB MaCCOBOMU
aJIbHOM OBlazieHMe yHMBEPCAJNBHBMM Y4YeOHBMM | MHOOPMALIMM, CeTb VHTepHeT u Opyrue) ;
IedATeJIbHOC | IOBHABATEJIEHEIMY OeCTBUSIMU : - BJIaIeTb OCHOBHBEIMM MeTOJaMM HaAay4YHOT'O I[103HAHUA
T B) pabora c mHbOpMauMel: BElleCTB u XUIMMYE CKIUX ABJIEHUMN (HabmnoneHue,
- BJIaIEThH HaBHIKaMMU IOJIyUeHU S | UBMEPEHME, BKCIEPUMEHT, MOIOEJIMPOBaHMUE) ;




nHbopMauMyM M3 UMCTOUHMKOB PA3HHX | - YyMEeThb I[IPOBOIOUTL pPaCUETH I[I0 XUMMUYECKMM OQopMyJiaM U

TUIIOB, CaMOCTOATEJIbHO OCYUECTBJIATL | YPaBHEHUAM  XMMMUECKMX  peakuuy C  MKCIOJIb30BaHUEM

IIOMCK, aHaJuz3, CcucreMaTUsaluuin U | dU3NUeCKUX  BeJIMUMH, XapakTepulynimmux  BellecTBa C

MHTepHpeTauMio MHOOPMALMM Pa3JIMUHEIX | KOJIMUECTBEHHOM CTOPOHBEI: MacCCe, o0ObeMa (HOpMaJibHEE

BUIOB U GOpPM NpPelCTaBJIEHUS; YyCJIOBMS) Tas0B, KOJMUECTBa BelleCTBa; MCIOJIL30BAaThH

- CcOo3maBaTb TEeKCTBl B PAa3JIMUHEIX | CUCTEMHEE XMMMUECKME 3BHAHUSA IOJiS [IPUHATUS PEIeHUM B

bopmMaTax c y4u4eToM HasHAUeHMS | KOHKPETHHX XUBHEHHBIX CUTyalumax, CBS3aHHBIX c

nHbopMauMy UM LeJIeBOM ayIOUTOPUM, | BElleCTBaMM UM UX IIPUMEeHeHUeM

BHIOMpPa s OIITUMAJIbHYIO bopmy

opencTaBJIieHUs U BUIyaIMU3aLUNU;

- OLlEHMBAThH IOIOCTOBEPHOCTE,

JIETUTUMHOCTDb nHbopMaumu, ee

COOTBETCTBME TIIPABOBEIM U MOPAJIBHO-—

STUYECKMM HOPMaM;

- MCIIOJIL30BAThH cpencTBa

MHOOPMAUMOHHEX ¥ KOMMYHMKALMOHHEIX

TEXHOJIOTUM B pPeEUEeHUM KOTHUTUBHEIX,

KOMMYHUMKATUBHEIX U OPTaHMBaALUMOHHEIX

3amady C cobjmoimeHMeM  TpeOoBaHUM

SPTOHOMMKM, TexXHUKM O0e30IacHOCTH,

TUTVEHH, pecypcocbepexeHus,

[IPaBOBHEIX ¥ DBTUUECKMX HOPM, HOPM

MHOOPMALIMOHHOM ©Oe30MNaCHOCTHU;

- BJIaZeTb HaBHIKAMM pPAaCIO3HaABaHUSA U

3aUnTE MHOOpMaUMM, MHOOPMALIMOHHOM

0e30MnacHOCTM JIMYHOCTH;
OK 04. - TOTOBHOCTD K cCaMopas3BUTHIL, | — yMeThb IJIaHVMPOBATH n BBIIIOJIHATH XYIMMYe CKUM
S0PeKTMBHO | CaMOCTOATEJIBHOCTHA U | BKCIEPUMEHT (IpeBpalleHUsa OpTaHUYEeCKMX BEIEeCTB IIpKU
B3aMMOIENC | caMOOIIpenesIeHuUo; HarpeBaHuM, IOJIydeHu e S3TUJIEHa UM U3ydYeHUe ero
TBOBATb U —OBJIaIeHME HaBBIKAMU y4ueOHO— | CBOMCTE, KadeCTBEHHHE peaxkuum Ha anbIOeTMaH,
paboTaTe B | MCCJIEZOBATEJIbLCKOM, [IPOEKTHOM U | KpaxMaJl, YKCYCHYK KUCJIOTY,; IOeHaTypauusa OeJKOB Ipu
KOJIJIEKTMBE | COUMAaNIbHOM HOedATeJIbHOCTHU; HarpeBaHUM, LIBETHEIE peaxkumnmn OeJIKOoB; IPOBOINUTH
M KOMaHIe OBnaneunune YHUBEPCAJNIBLHBIMU | peakKUMM MOHHOTO OOMeHa, OIpemeyaTbh Ccpely BOIHEX

KOMMYHUKATUBHEMM OEMCTBUSIMMA ; PacTBOPOB, KadeCTBEHHHE peaxkumm Ha cynabdar-—,

©) COBMEeCTHAaSsI HNesITeJILHOCTD :

Kap@OHaT— 12 XJIOprIO—aHMOHEL, Ha KaTlOH AMMOHMA 7




- [IOHVMAaTh 171 MCIIOJIE30BAaThH
peuMylmecTBa KOMaHIHOM 171
VMHIMBUOYAJbHOM pabOTH;

- IIPUMHVMAThb Lenmn COBMECTHOU
OesaTelbHOCTH, OPTaHM30BHBATH 171
KOOPIMHMPOBATEH OeCTBUA o ee
IOOCTIMXEHUIO ¢ COCTAaBJIATH raH
OeyiCTBUNA, pacnpenenarsb ponu C

YyU4eTOM MHEHUM YUYaCTHUMKOB OOCYXIaThb
pesyJIbTaTEl COBMECTHOM pabOoTH;

- KOOPIOMHUPOBATH u BEITIOJIHATH
pabotTy B YCJIOBUSAX PEeaJybHOTO,
BUPTYAJIbBHOTO u KOMOMHMPORBAHHOTO

B3aMMOIEMCTBUSL;

- OCYUEeCTBJIATH [IOBUTUBHOE
cTpaTermMueckoe [IOBEeOeHUE B
Pa3JIMYHEIX CUTyauuax, [IPOABJIISATH
TBOPUYECTBO WM  BOOOpaxeHUe, OBIT b
VHULMATUBHEM

Oenanenune YHUMBEepCalbHbMU

PETYNATUBHEMM LEVCTBUSIMM :
') NPUHATHE cebsi M OPYTUX JIOOEeN:

- IIPMHVIMATb MOTWVBEL n ApI'yMEHTEI
IPpyI'mMx Jionem npm aHaJimse
PeE3IYIIBbTATOB IHOEATEJILHOCTN,

— IIpM3HaBaTb CBOE€ IIpaBO M IIpaBo

OpyTMX JIIoOeM Ha OuMOKM;
— pasBuUBaATH CIOCOOHOCTH IIOHMMAThH
MUP C THO3MUMM OPYyT'OT'O UeJjiOBeKa;

pelaTs BSKCIEPMMEHTAJIbHBIE 3ajady 10 TemaMm "Merajs"
n "HemerTajyue!") B COOTBETCTBMM C I[IPaBUJIAMM TEXHUKU
0es30nacHOCTHU npu ofOpalleHnMn C BelleCcTBaMn "
J1a00opaTOpPHEIM OOOPYyILOBAaHMEM; IIPEOCTAaBJIATE PEe3yJbTaThl
XVMMYECKOT'O SKCIepMMeHTa B QopMe B3BanomMcu ypaBHEHUM
COOTBETCTBYRUMX pPeakKuMi u OQOpPMyJIMPOBATL BHBONL Ha

OCHOBE DJ9TUX PEeE3YJIBbTATOB

OK 07.
ComemncTBOB
aThb
COXPaHEeHUI
OKpYyXarmwlen
cpens,

B of6iacTM 3KOJIOTMYECKOI'O
BOCIMUTAaHNS :

-  CcOOPMMPOBaAHHOCTE BKOJIOTUUECKOM
KYJIbTYPEI, IIOHVMMaHMEe BIIMAHWMA
COLUMAJIbHO-DKOHOMMYECKUX  IIPOLIECCOB
Ha COCTOSHUE IPUPOIHOM u

XUMMUUYECKOM
MHUpa, pPoJm
bopMMPOBaAHUMU
OYHKLMOHAJIBbHOM
pemeHns NpPakKTUUYeCKUx
ODOCHOBAHHOTO OTHOWEHUS K

- chbopMupoOBaTH IpelCcTaBJIEHUS : o
COCTaBJIAKIEN €CTECTBEHHOHAYUYHOM KapTUHE
XVMMM B I[IOBHAHUM SABJIEHUM [IPUPONL, B
MEIJIEHUA U KYJbTYPH JIMUHOCTM, €€
TPaMOTHOCTHM, HEOOXOIMMOM NIJisd
3amad U BKOJIOTUUYECKU




pecypcocbe | CoOuMaJIbHOMU cpemnsl, OCO3HAHME | CBOEMY 3IOPOBLI M NPMPOIOHOM Cpene;
pexeHnn, TJI00aJIBHOT'O xapakrepa | - YMETb CcoOJInaTh npaenia BKOJIOTUMUECKU
IIPUMEHATH SKOJIOTMUECKUX MNpobJeMm; LeJjlecooBpa3HoTo IIOBENEHNA B OBITY " TPYZOBOM
3HaHusa 00 - IIJIaHMPOBAHME U  OCYUleCTBJIEHUE | eATEeJIbHOCTM B LEeJIdX COXPaHeHMS CBOerO 3I0pOBbA U
M3MEeHEHUN OeVICTBMM B OKpyXallley cpene Ha | okpyXaolel [IPpUPONHOM Cpelsl; YUMTHEBATL OIACHOCTHb
KJIMMaTa, OCHOBE 3HaHMA LeJle YyCTOMYMBOTO | BO3OEMCTBUSA Ha XU BEIE OPI'aHM3MBL OoInpeneJIeHHBIX
IPMHLAIIBL Pa3sBUTKA UYEJIOBEUEeCTBa; BElEeCTB, IIOHMMAa A CMBICJI rnoxkasarensa peneybHOM
OepexIMBOI' | aKTMBHOE HeNpuAaTHe OeCTBMM, | OONYyCTMMOM KOHLEHTpaluumn
o IIPMHOCHAIMX Bpel OKpyXawllel cpene;
IIPOM3BOLACT | — yMEeHUue IIPOTHO3MPOBATH
Ba, HeOJaronpmsaTHeE BKOJIOTMUECKUE
50dexTMBHO | oCJEencTBuUA IpennprHUMaEeMBIX
OelCTBOBAT | OEeVCTBUM, NpenoTBpalaTh MX;
B B - pacuMpeHMe OIHETa HOedATeJIbHOCTU
UpEe3BEUAMH | SKOJIOTMUYECKOM HAaNpPaBJIEHHOCTHU;
BIX — OBJIaIEeHMEe HaBHEKaAMM yUueOHO-—
CUTyauusax MCCJIeIOBATEJIBCKOM, NPOEKTHOM U
COLMaJIbHOM OeATeJIbHOCTIU,;
[IK 4.1 OnepaTMBHOE IIJIaHMPOBaHME COOPMMPOBAHHOCTE YMEHUM IIJIaHMPOBAaTb U BHIIOJIHATH
OcymecTBJIA | DeATEJIbHOCTN: XVMUYECKUM DKCIEPVMMEHT TEPMOMETPUM — M3MEPEeHUH
Thb —TOYHOCTB BEHIIOJIHEHMA [POBEPKU TEeMIIepaTypE MeTaJUIMUeCKMX IOeTaJlell NPpM HarpeBaHUM
OVMAaTHOCTUK | MCIPABHOCTM PabOTE MeTaJlJIOPEeXyLEeIro
vy [IPOM3BOLACTEBA
HEMCIIPaBHO
crenl u
OTKas30B
cucTeM
MeTaJlJIopex
yiero u
AOOUTUBHOT
o
[IPOUBBOACT
BEHHOTO
oDOopyIoOBaH
nsa
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[IK.5.4.
PeanmsoBEEB
aThb
TEXHOJIOTUY
eckue
IIPOLIECCH B
MallHOCTPO
UTEeJIbHOM
IIPOM3BOLACT
BEe C
cobJneHme
M
TpeboBaHUM
OXPaHbL
TPpYna,
fezonacHoC
™™
XU3Henesare
JIBHOCTU U
3alMTE
oKpyXamwlen
cpensl,
[IPUHLMUIIOB
U MeTOIOB
DepexiiMBor
o)
[IPOMBBOACT
Ba.

- aKTMBHOE HEIPUATME IEUCTBUN,
IPMHOCAIMX Bpel OKPpYXalleM cpene
— YyMEeHHMEe NpPOTHO3UPOBATH
HeOJIaTONPUATHEE B3KOJIOTUUECKME
[IOCJIEONCTBMUA NPeIPUHMMAaEMEIX
OEeVICTBMY, NpeloTBpallaTb MX

— pacumpeHme OIllbBlTa OeATEeJIbHOCTU
BKOJIOTMUECKOM HAalpPaBJIEHHOCTU

- C@OpMMpOBaHHOCTb YMEHUMA IIJIaHMPOBATb UM IIPUMMEHATH,
IIOJIydEeHHBE 3HaHM4, C LeJibil obecrnedyeHusa 0Oe30IaCHOTO
IIJIAHVMPOBAHMA XVMMYECKOI'O SKCIIepVMMEeHTa ,B
COOTBETCTBUM C IpaBUJIaMM TEXHUKU 6e30I1acHOCTHU
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2. CTPYKTYPA M COIEPXAHME OBIEOBPABOBATEJILHOV IMUCLMIJIVHE

«XVIMU S>>

2.1. O6meM AMCLUMINMHE M BUIOH yd4eO6HOM paboTs

Bun yuebHOM paboTs

O6reM B uYacax

O6reM o6pasBoBaTENILHOM MNPOTPaMMEl OMCLIMIIIMHEI 72
B T.4.

OcHOBHOE conepxaHmne 64
B T. 4Y.:

TeopeTuyeckoe oOyueHUe 46
npakTUUYeCKMe BaHATUS 8
JJabopaTOpPHEE 3aHATUL 10
IIpobeccrnonanbEHO-OPMEHTHUPOBaHHOe CoOgepXaHue 6
(conmepxaHMe NPUKIATHOI'O MORYJIS)

B T. 4Y.:

TeopeTHuueckoe obOyudeHUe 2
npakTUUYeCcKue =BaHATUSA 4
[lpoMexyTOYHAsT aTTecTauust (3adeT) 2
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2.2. TeMaTHMYeCKMM NJIaH M COOEPXaHME OUCLIMILIMHEI

HamMmenoBaume CopmepxaHme ydebHOro MarTepmana (OCHOBHOe M mnpodeccmuMoHaNBLHO- OBmem Soprypyensie
pasnesioB un OPMEHTHMPOBAaHHOE) , NabopaTOpPHEE M NPaKTUYECKMEe BaHATHUS, IPUKIALHOM wacos KOMIIETEHIN
TeM MOZIYyJb
1 2 3 4
OcHOBHOE comepxaHmne 64
Paspen 1. OCHOBH CTPOEHMS BelleCTBa 6
Tema 1.1. OCHOBHOE cogepxaHue 4 OK 01
CrpoeHue TeopeTnueckoe obyueHue 2
aTOMOB CoBpeMeHHas MOIeJlb CTPOeHMA aToMmMa. CUMBOJMUECKMIM  A3BIK  XUMWU.
KUMUHEE CKIX XUMMUeCKMUll BJIeMeHT. DJJIeKTPOHHasA KOoHQuIypaumsa arToMa. Kraccubmkalumd
SJIEMEHTOB WM [yvympuyeckux  2JIEMEHTOB  (S—, p-, d-3JeMeHTH) . BaJIeHTHEE BJIEKTPOHEH.
nprpona BaJIeHTHOCTS . SJIeKTPOHHAsA npupona XVMMYE CKOM CBA3U.
RVIMUHEECKON JJIEKTPOOTPULATEJILHOCTE . BMIE XMMMUECKOM CBA3M (KOBAaJIEHTHAasd, MOHHAad,
CBA3U MeTaJMdeckas, BOIJOPOIHAA) M CIOCOBHE ee oBpas30BaHMUA
TeopeTnueckoe obyueHue 2
PemeHMe 3alaHMii Ha MCHNOJIb30OBaHME XMMMUYECKOM CHMMBOJIMKM I Ha3BaHUU
COoeOMHEHMM IO HOMEeHKJIaType MeXIOyHapOoIHOT'O Col3a TeOopeTUdYeckon u
NPUKJIAOHOM XMMMM M TPUBMAJIbHBIX Ha3BaHMUM IJIS COCTAaBJIEHMS XUMMUECKUX
bopmMyJl OBYXATOMHEIX COeIOMHEHMM (OKCHMIOB, CYJIbOMIOBR, I'MAPUIOBR M T.II.) U
IPYTHUX HEOPTaHMYEeCKMX COEeIOMHEHMM OTHEeJIbHEIX KJIaCCOB.
[lpakTHUecKMe 3alaHMsa Ha YCTAHOBJIEHME CBSA3M MeXIy CTPOEHMEM aTOMOB
XVYMMYUECKMX BJIEMEHTOB ¥ [EePUOOAMYECKUM M3MEHEHMEM CBOMCTB XMMUYECKUX
3JIEMEHTOB M WMX COEIMHEHMM B COOTBETCTBMUM C IIOJIOXeHMEeM lleproInyuecKon
CHCTEMEHI.
Tema 1.2. OcHOBHOE comepxaHne 2 OK 01
[lepnonnuecknu | Teopernueckoe obyueHue 2 OK 02

M 3aKOH U
Tabmmua O.U.
MeHpeJieeBa

[lepromnmueckasa CHUCTEMa XMMUUEeCKMUX 3JieMeHTOB [I.J. MeHpelsieera.
dusmueckmy CMBICJ llepmonmueckoro 3akoHa .M. MeHzeJieeBa.
3aKOHOMEPHOCTU M3MEHEHMS CBOMCTRB XMMMUUECKUX DIJIEMEHTOB, OOpasyeMBIX MMM
IIPOCTHIX UM CJIOXHBIX BEUECTB B COOTBETCTBUM C IIOJIOXEHMEM XUMUUECKOIO
BJIeMeHTa B IlepMonMUyecKOM cUCcTeMe. MUPOBO33PEHUECKOe UM HayudHoe
3HaueHre llepromnueckoro 3akoHa J.UM. Meunemneena. IlIlporHoszsw .M.

MeHneJieera. OTKprTI/[e HOBEBIX XVIMMUYECKMX OJOJIEMEHTOB.
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PeumeHre OPakTUKO—-OPMEHTUPOBAHHEIX TEOpPEeTUUEeCKMX 3aOaHUM Ha
XapaKTepmM3alumio XVMUUECKUX BJIEMEHTOB «MeTajummMueckue / HeMeTaJlIMueCKue
CBOMCTRA, DJEKTPOOTPULATEJIBHOCTL XMMUUECKUX DJIEMEHTOB B COOTBETCTBUMU
C MX BJIEKTPOHHEIM CTPOEHMEM U IIOJIOXKEHMEM B IIEePUOOUYECKOM CUCTeMe
XYUMUUECKUX BJjeMeHToB I.V. MeHpmejsieera»

Pasgmen 2. XmMMYecCKkmue peaKUUM 10
Tema 2.1. OCcCHOBHOE cogepxaHue 4 OK 01
TIIIED TeopeTnueckoe obyueHue 2
XUMMYE CKUX Kiaccuoukauma M TUMNB XUMUUECKUX PeaKIUi C ydacTUeM HeOopTaHWUeCKUX
peaxumn BemecTB. CoCTaBJIeHME YPaBHEHUM pPeaKUUM COeOVMHEeHMUS, Pas3JIOXeHUd,
3amenienmsg, obMeHa, B T.4Y. pPeakluli TOpeHUd, OKUCIEHUI—-BOCCTAHOBJIEHUS.
YpaBHEHUS OKUCIEHUMI-BOCCTaHOBJIeHud. CTeneHb OKUCIeHUd. OKUCIUTEIL U
BOCCTAHOBUTEJIL. COCTaBJIEHME UV yPaBHUBAHUE OKUCIUTEJILHO-—
BOCCTAHOBUTEJILHEIX PeaKlUMi MeTOIOM 3JIEKTPOHHOTO BajaHca. OKUCIUTEJILHO-—
BOCCTAHOBUTEJILHEIE PeaKlUuMy B NIPUPOIE, MNPOU3BOIACTBEHHEIX IIPOILECCax M
KVBHEINEATEJILHOCTY OPTaHM3MOB
TeopeTnueckoe ob6ydueHMue 2
KonmyuecTBEeHHBEIE OTHOWEHMS B xXuMuu. OCHOBHBIE KOJIMUECTBEHHBIE SBaKOHH B
XVYMMY UM pPacyeTH [0 YPaBHEHMAM XVMMMUECKMX peakumi. MoJjib Kak eOuMHMIa
KOJIMUeCcTBa BemecTBa. MoJjgapHas Macca. 3aKOHB COXPAaHEeHMS MacCH U
SHEPITUN. 3ak0oH  ABOTAanpoO. MOJISpPHEM  OOBEM  T'a30B. OTHOCHTENIbHAaSA
[JIOTHOCTHL  I'a30B. PacueTel IO YPaBHEHMSAM  XMMUUECKMX  peakumm C
MCIIOJIb30BAaHMEM MacCe, oObeMa (HOopMaJibHEIE YCJIOBMS) I'al30B, KOJMUYECTBA
BelecTBa
Tema 2.2. OCHOBHOE conepxaHmue 4 OK 01
SJIEKTPOIUTHUYE | TeopeTHMYECKOe OByueHMe 2 OK 04
crad Teopusa DIIEKTPOJIMTUUECKOM OV CCOLMaLun. VOHEL. SJIEKTPOJIUTEHL,
IVCCOUMALNA M|yes1eKTPOJUTE . PeaKLUuM MOHHOTO oOfOMeHa. CoCTaBJIeHME peaklUull MOHHOTO
VIOHHEIN OOMEH [oBMena mnyTeM coOCTaBJIEHMA MX I[IOJIHEX M COKPAUWIEHHHX MOHHEIX YPaBHEHMI.
KMCIIOTHO-OCHOBHBIE peaklUMM. 3amOaHMs Ha COCTABJIEHME MOHHEIX PeaKLUUM
JlaGopaToOpHEIe BaHATHUS 2

JlaBbopaTopHasa pabora “TUNE XMMMUECKMX peaxkumm” .

ViccienoBaHMe TUIIOB (IO COCTaBY UM KOJIMUECTBY MCXOIHEIX UM OOpas3yolMxXCsd
BEUIeCTB) U IPU3HAKOB XUMMMUECKUX peakumm. [IpoBeneHMe peakKUUM MOHHOTO
oOMeHa, OolIpeleJieHMe Cpenel BOIOHEIX PacTBOPOB. 3allaHMsa Ha COCTAaBJIEHUE
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MOHHEIX peakLmui

KouTponeHas

CTpoeHMe BelleCTBa U XUMUUECKMKE peaKLUMU 2
pabora 1
Paspen 3. CTpoeHMe M CBOMCTBAa HEOPT'aHMYECKMX BeElleCTB 16
Tema 3.1. OCcHOBHOE cogepxaHue 4 OK 01
Knaccupmkauus | Teopernueckoe obyuenmue 2 OK 02
’ [IpenMeT HeopraHMUeCcKOM xumuM. KinaccudmkalMsa HeOpT'aHUUECKUX BEUEeCTB.
HOMEHKJIaTypa |[[IpoCcTeEe M CJIOXHBEE BemecTBa. OCHOBHEE KJIACCH CJIOXHEIX BeleCTB (OKCUIH,
M CTPOeHUe TUOPOKCUIE, KMCJIOTE, COJIM) . B3aMMOCBSA3b HEOPTaHUUECKMUX BEUECTB.
HeopraHndecky |[ATPeTaTHEE COCTOSAHMA BelleCTBa. Kpucrayummdyeckre M amMopdHbIE BelecTBa.
X BelecTB TUNE KPUCTAJIJIMUECKMX PelleTOoK (aToMHas, MOJIeKyJidpHas, MOHHAadg,

MeTaJiInMdyeckas) . 3aBUCUMMOCTLE (OUBUUECKMX CBOMCTER BellecTBa OT TUIIa

KPUCTAJIIMUECKOM PeleTkM. 3aBUCUMOCTbL XMMUUECKOM aKTUBHOCTM BEUECTRB OT

BUIOA XUMMMUECKOM CBS3M UM TUIA KPUCTAJIJIMUECKOM pPemeTKM. I[IPUUMHEL

MHOT'OOBpasmusa BeleCTB

TeopeTnueckoe obyueHue 2

HomMmeHKJIaTypa HEOPTaHMUECKMX BEIEeCTB: HasBaHME BelleCTBa MCXOIOA U3 UX

XVUIMMUECKOM GOPMYJIEL MJIM COCTAaBJIEHME XUMUUECKOM OGOPMYJIEl MCXONS M3

Ha3BaHMSA BelleCTBa [0 MexnyHaponmHow (MIOIIAK) wmim TpuBMAJIBHOM

HOMEHKJIaType .

PemeHue NpakKTUUYEeCKUX  BaldaHuM¥ 1[I0  KJjJaccudmuraumu, HOMEHKJIAType U

XVUIMUUECKUM GOopMyJiaM HEOPT'aHUUECKMX BEIECTB PasJIMUHBIX KJIAaCCOB (yT'apHBM

ras, YIJIEKMCIHEM TI'as3, aMMMak, TalleHas WM3BeCTb, HerameHas M3BeCThb,

nuThbeBas coma M OPYyIMX): HAa3BBaATh M COCTABJATH QOPMYJIEI XUMMUECKMUX

BEUIeCTB, OIPeneNyiIaTb NPMHAIJIEXHOCTH K KJIACCy.

VICTOUHMKM XMMMUEeCKOM MHOopMauumM (CpelcTB MacCOBOM MHOOpMaLMUM, CETb

VHTepHeT M nOpyrue) . [lomMck mMHOOpMALMM IO HA3BAHMUAM, MIOeHTUOMKATOPAM,

CTPYKTYPHEIM bopMyJiaM
Tema 3.2. OcHOBHOE copepxaHue 8 OK 01
PUBUKO— TeopeTnueckoe obyueHue 6 OK 02
XMMMYEeCKM1e MeTasnnel. Obume ©QUBMUECKME U XUMMUYEeCKMe CBOMCTRBa MeTajiJioB. Crnocobw K 4.1
CBOMCTBAa [IOJIYUEHUS . 3HaueHMe METAJIJIOB n HEMEeTAaJlJIOB B npupone u 5
HEOPTAaHUUECKM |KMB3HEeOEeATEeJIbHOCTM dYeJIOBeKa M OpTraHM3MOB. Kopposma MeTasJioB:  BUIOHE

Koppo3unnM, CIIOCOOEL 3alMTE METAaJIJIOB OT KOppo3smum
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X BEIEeCTB HemeTasjel. Obmme dmBuUeckKkme u XVMUUYECKME CBOMCTRA HEMEeTAaJIJIOB .

TunuuHele CBOMICTBaA HEMeTaJlJIOB IvV- VII TPyIIII. Knaccudbmxanuma u >

HOMEHKJIaTypa COeIMHEHUM HeMeTaJUIoB. KpyToOBOPOTH OMOT'€HHEIX D2JIEMEHTOB B

npupone

XyMMUecKMe CBOMCTBAa OCHOBHEIX KJIACCOB HEOPTaHMUECKUX BelleCTB (OKCUIOB,

TUMIOPOKCUIOB, KMCJIOT, COJIe¥ UM IOp.). 3aKOHOMEPHOCTM B WU3MEHEHUM CBOMCTB 2

IIPOCTEIX BENECTB, BOIOPOINHEIX COeIMHEHMM, BHCUIMX OKCUIOB U I'MIPOKCUIOB

TeopeTnueckoe obyueHue 2

CocTaBJieHME YPaBHEHUM XUMMMUYECKMX pPeaKLUUM C ydaCTUMEM IIPOCTHEIX M CJIOXHBIX

HeOopTraHMYEeCKMX BelleCTB: MeTajlJIOB U HeMeTaJlJIOB; OKCUIOB MeTaJlJioB,

HEMETAaJIJIOB UM aMOOTEpPHBEIX DJIEMEHTOB,; HeOPTaHUUYEeCKUX KMUCJIOT, OCHOBAHUM U

aM@OTEepPHHX IMIOPOKCUIOB,; HeOpTaHMUeCKUX CoJel, XapakTepusynmmux  UxX

CBOJVICTRA.

PenleHre TIMNPaKTUKO-OPUEHTUPOBAHHEIX TEOpPEeTUUYeCKMX 3alaHuM Ha CBOMCTRA,

cocTaB, InojyuyeHMe U 6e30NacHOe MCIIOJb30BaHME BaXHEMIMX HeOopT'aHUUYeCKUX

BeUeCTB B OHTY M NPAKTUMUECKOM NedTeJIbHOCTM UYeJIOBEeKa
Tema 3.3. OCHOBHOE cogepxaHue 2 OK 01
UneHnTuomkalus | JJaBopaToOpHse BaHSITHUS 2 0K 02
HEOPI'aHNMHeCKI |JlafopaTopHaa paboTa «VOeHTUOUKALMS HEOPTaHUUECKMX BEIIECTB». OK 04
X BeIeCTB PemeHre BKCHOEPUMMEHTAJIBHEIX 3aldad IO XUMMMUYECKMM CBOMCTBAM MeTaJIJIOB U oK 4.1

HeMeTaJlJIOB, IO PaclO3HaBaHMIO WM [NOJIyUdEeHMI COeIOMHEHMU) MeTaJlJloB U

HEeMeTaJlJIOB .

NoenTndmkalumMsa HeOpraHMUEeCKMX BeUleCTB C MCIOJb30BaHMEM UX QU3UKO-

XVMUUECKUX CBOMCTB, XapaKTEpPHEX KadeCTBEHHBIX peakuui. KadecTBeHHEE

peaxkuMM Ha cynbdarT-, KapOOHAT- M XJOPUI—aHMOHB, HAa KAaTMOH aMMOHUSHA
KounTposnesHast .

CBoMCTBa HEOPIT'aHUYECKUX BEUECTB 2
pabora 2
Pasgen 4. CTpoeHMe M CBOMCTBA OPTaHMYECKMX BelleCTB 24
Tema 4.1. OcHOBHOE comepxaHne 4 OK 01
Knaccupmurauvsa | TeopeTrndeckoe obydenHme 2

, CTpPOEHUue u
HOMEHKJIaTypa
OpPTaHUUYECKUX
BEIleCTB

[logpyeHre M pPa3BUTME OPIAaHMUECKOM XMMMM KakK Hayku. llpenmer
OPTaHUYECKOM XMMMM. MeCTO M BHaUeHMEe OPIaHMUYECKOM XVMUM B CHUCTEME
€CTEeCTBEHHEX HaykK.

XYMMYeCKOe CTpPOEHMEe KakK MNOPAIOK COeIMHEHMs aTOMOB B MOJIEKYJIE COIJIACHO
X  BAJIEHTHOCTHU. OCHOBHEBEIE  IIOJIOXEHMS  TEOPUM  XUMMUECKOTO CTPOEHUS
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OpTaHUYEeCKUX CoeIVHEHUM A.M. ByTnepora. YTJiepOOHBIN ckeJjeT
OpPaHMT{eCKOﬁ MOJIEKYJIBL . 3aBMCHMMOCTb CBOMCTB BelleCTB oT XVIMNYECKOTI' O
CTPOEeHMA MOJIeKYJI. M3oMepmusa M M3OMEPEH.

[lonaTe o QYHKUMOHaJNbHOM TIpynne. Panukas. [IpMHUMOE KJIacCUQUKaALIUMY
OpPTraHNYeCKUX COeIVHEHUN . MexnyHaponHasda HOMEHKJIaTypa 1z IPMHLIMIIEL
HOMEHKJIATYPE OPTaHUYECKMX  COEeIVMHEHWN. [lomaTme 00 as30TCOomepXalmx
COeIOMHEeHuAax, OMOJIOTMUYECKM  AaKTUBHEIX  BelleCTBax (yriesonmax, XmUpax,
Oeylkax ¥ IOp.), BBCOKOMOJIEKYJIAPHEIX COEeIOMHEeHUAX (MOHOMEp, IIOJIMMEpP,

CTPYKTYPHOE 3BEHO)

[IpakTHyeckme SBaHATHUS

HomeHKIJIaTypa OpPTaHUYECKMX COeIMHEHUM OTIEeJIbHEX KJIACCOB (HaCHIIeHHBE,
HeHAaCHIIeHHEE M apoMaTHUyecKMue YIJIEBOIOOPONH, CIMPTH, OEHOJH, aJlbIeIMUIH,
KEeTOHHE, KapOOHOBEE KUCJIOTEHL M Jp.) CocTaBJIeHMe IIOJIHEIX U COKpalleHHHX
CTPYKTYPHEX GQOpPMYJI OpPIraHMUEeCKMUX BEUeCTB OTIOEJIbHEIX KJIaCCOB, MCIIOJb3yA
X Hal3BaHMUA IO CUCTEMATHUUYECKOM U TPMBMUAJILHOM HOMEHKJIaAType (»TUIeH,
aueTuyieH, IJyuuepuH, OGeHos, ¢opManlbIerun, YKCYCHad KMCIIOTa, IJIMLMH) .
PacueTH npocrenumen bopmyiB OPTaHNYECKOM MOJIEKYJIEL, NCXOOA ns3
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CeomcTBa
OpTraHuYeCKUX
cCoeIuHeHUN

OcHOBHOEe comepxaHue

Teopeumuecxoe obyueHne

dUBUKO-XUMHUUECKME CBOMCTBA OpPT'aHNYEeCKNMX COeIMHEHUM OTIOEeJIbHEIX KJIACCOB
(ocobeHHOCTU KJ'IaCCM(DMKaLI,MM n HOMEHKIIaTYyPEL BHYTPU KJiaccay,
TOMOJIOTUYE CKUMN ran mn obmasga q)opMyna; M30OMEPUA, @)MSquCKMe CBOMCTBA;
XUMMUECKMEe CBOMCTBAa; CIOCOOH HOJ'IyquMF[):

— IpenejibHEE YIJIEBOIOPONH (aJiKaHBl M LMKJIOAJIKaHHI) . I['OpeHMe MeTaHa Kak
OOVH M3 OCHOBHHX MCTOUHMKOB TeIlJla B I[IPOMBIIJIEHHOCTM U ObTY. CBOMCTBA
IPMPOIHEIX YIJIEBONOPOINOB, HaxXOXIEeHMEe B IPUMPOIEe M IIPMMEeHEeHMe aJIKaHOB;

- HenpeneJsibHble (aJikeHs, aJIKMHBL U aJIKkaOMeHbl) u apoMaTHUUeCcKue
YIJIEBOOOPOOEI. ['OpeHMe alleTujieHa KaK MCTOUHMK BEICOKOTEMIIEPATYPHOTO
JjlaMeHM IJIS CBapKM UM PEe3KM MeTaJlJIOB

— KMCJIOpOAcCOoIepXallMe COoeIMHeHMS (COMpTH U (QeHOJB, KapOOHOBEE KMCJIOTEH
U 20UPH, albOEeTMOEl M KEeTOHB, XWPH, YIJIEBOIH) . [IpakTHUUecKoe IPUMEHEHME
STUIIEHTJIMKOJIS, TJIMLEepUHa, dbeHOJa. [lprMeHeHUE bopmanbmermuna,
aueranrnermnoa, YKCYCHOM KMCJIOTHI. MeIJla KakK COJIM BHCHMX KapOOHOBBIX
KMCJIOT . MowiMre CBOMCTRA MbLIa

OK 01
OK 02
OK 04
oK 4.1
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- asoTcomepxammue COeIMHEHUS (aMMHEL u AMMHOKMCJIIOTHI, oenkum) .
BHCOKOMOﬂeKyﬂﬂpHHe COeIIVMHEHU A (CMHTeTMHeCKMe jZ8 OMOJIOTUUECKU—
aKTUBHEE) . MOoHOMep, IIOJMMEP, CTPYKTYPHOE 3BeHO. IllojuMepmzaluusa 3TUIIeHa
KAaK OCHOBHOE HallpaBJIEHME €TI0 MCIOJIb30BaHMUA.

I'eHeTHUecKkad CBSI3b MEeXOY KJlaCCaMM OpPpIr'aHMYEeCKUX CoeﬂMHeHMﬁ

[IpakTHyeckne BaHSATHUS

CeoM¥CTBa OPTaHMYECKMX COEIMHEHUM OTIEeJNIbHEIX KJIaCCOB (TpMBMAaJbHAS U
MEeXIYyHapOoIHass HOMEHKJIaTypa, XMMUMUEeCKUEe CBOMCTBA, CIOCOOB IIOJIYYEeHMA) :
npenejibHEIE (aJIKkaHel M LMKJIOAJIKaHbl) , HenpeneJibHble (aJIKeHE, aJIKMHEL U
aJIKaOMeHE) M apoMaTU4YeCKMe YyIJIEBOIOPOIbl, CHMPTE M GeHOJIE, KapOOHOBHE
KMCJIOTEL ¥ 20QMpPHL, anpnermunsl M KEeTOHH, aMMHBI M aMMHOKMCJIIOTHI,
BBICOKOMOJIEKYJIAPHEIE  COEINVHEHUHd. 3amaHmud Ha  COCTaBJIEHME  YPaBHEHUM
XVMMUECKHUX peakuMy C ydacTMeM OpTaHMUYEeCKMX BelleCTB Ha OCHOBAaHUM UX
cocTaBa M CTPOeHUA

CocTaBJjieHMEe CXeM peaKumm (B TOM UmMCJIe OO I[IPEenJIOXEHHBEIM L eNodykaM
IpeBpalleHu) , XapaKTepn3ynmx XUYMMYeCKUe CBOMCTEBA OpraHMUYeCKMUX
COeIOMHEHUM OTHOEeJIbHEIX KJIaCCOB, CHoCOOBEl MX TIOJydeHMS UM Ha3BaHUue
OpPTaHUYECKUX COeIVMHEHUN 1o TPUBMAJILHOM Wi MEXIYHAPOIHOM

CUCTeEMaTUUECKOM HOMEHKJIIaType.
PemeHnue IIPaKTUKO—OPMEHTMPOBAHHEIX TeEeOpeTUUdeCKMX 3amaHuM  Ha CBOMCTBRA
OPT'aHNYEeCKNMX COeIMHEHUM OTOEJIbHBIX KJIaCCOB

JlabopaTopHas paboTa

JlabopaTopHasa paboTa “lpeBpalleHUA OpPTaHUYEeCKUX BEUEeCTB npu
HarperaHum".

[lonlydyeHre o2TUJIeHa U M3yUYeHMe eTI'0 CBOMCTB. MoIenuMpoBaHME MOJIEKYJ U
XVMMUECKMX [IpeBpalleHuM Ha IpUMepe BTaHa, D3TUJeHa, aleTuJieHa M Op.

Tema 4.3.
NoeHTHdUKaAUMUS
OpTaHUYECKUX
BelecTB, UX
3HAUYEeHue u
NpMMeHeHMe B
OLEITOBOM U

OcHOBHOE comepxaHue

TeopeTuueckoe obByueHue

Bruoopraumnueckue COeIVHEeHMA. [ToMeHeHMe n OMoJIOTMYEeCKAad PoJIb
yrjaeponos. OKMCIJEHME YIJIEBOIOB — MCTOUYHMK BSHEPIUM XUBHEX OPTAHUSBMOB.
ObJylacT TNPUMEHEHMS aMMHOKMCIIOT. IlpeppalleHusa OeJIKOB NUUIM B OpIraHM3ME.
Buonornueckue QyHKUUM OeJIKOB. Buojgoruueckme (QyHKUUM XKUPOB. Porib

OPTaHUYECKOM XMMMM B pPeUleHuM HpobJjieM NMIEBOM 6e30MNaCHOCTU

OK 01
OK 02
OK 04
K 5.4
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NPOV3BOACTBEH
HOM
OeaTeJIbHOCTHU
yeJioBeKa

Posb OPTraHUYECKOM XMW B pelmeHnn npobJyeM SHEPTEeTUUECKON
0e30NacHOCTM, B Pa3BUTUM MEIMIUMHE, CO3IOAaHMM HOBEIX MaTepuajioB, HOBEIX
MCTOUYHMKOB SHEPpTUM (ajbTEPHATUBHBIE MCTOUYHMKM 5SHepIuM) . OIacCHOCTH
BO3IENCTBMA Ha XMBHE OPTAHM3ME OPTaHMYUECKMX BEIECTB OTOEJIBHBEIX KJIaCCOB
(yTy1eBroZmopomsl, CHMPTH, benow, XJIOPOPTaHuYeCcKHre NPOM3BOOHEE,
anpmerunsl ¥ Op.), CMEICI IoKaszaTelsda NpenesibHO IONYyCTMMOM KOHLEHTpaluu

JlaGopaToOpHEE BaHATHUSA

JJabopaTopHaa pabora: “WMneHTHMOMKALUMSA OPIAHUYECKMX COESIMHEHUM OTIEJIbHEIX
xJaccos”

UnenTmdmraumMsa OpPTaHUUECKMX COEeIOMHEHMM OTIEJIbHBEIX KJIACCOB (Ha OpuMepe
aalbOermiosB, KpaxMmala, YKCYCHOM KIMCJIOTHI, 6eJIKoOB u T.II.) c
MCIIOJIb 30BaHMEM ux dUBUKO—-XUMUUE CKUX CBOMCTB u XapaKTepPHBIX
KaueCTBEeHHHX peakuun. JeHaTypaumusa Oejika OPUM HaTrpeBaHUM. IBeTHHE
peakuuy ©OeJIKOB. BO3HMKHOBEHME aHAaJIMTUMUECKOIT'O CUI'HaJjla C TOUKM B3BPeHUd
XVMUUECKUX IIPOLLEeCCOB IPM MNPOTEKAHUM KaUYeCTBEHHOM peakUuM, I103BOJIAlIEN
UISHTUOUUIMPOBATEL IIPEeNJIOXEeHHEE OpPIaHMUEeCKMe BelleCcTBa

KonrponrHas CTpykTypa M CBOMCTBA OPTIaHUUECKMX BEIEeCTB
pabora 3
Pasgen 5. KMHeTM?eCKMe M TepMOAMHaAMMUMYECKME SBaKOHOMEPHOCTM IIPOTEKaHUS XMMMUMYECKMX
peaxumnn
CroOpoCThb OcHOBHOE comepxaHne OK 01
XUIMMUE CKUX OK 02
peaxkumii. TeopeTnueckoe obyueHue
AVMVTIECKOE CkopoCTh peakumu, €e 3BaBUCUMMOCTB OT Pa3JIMYHEIX GAaKTOPOB: MNIPUPOIE
paBHOBECKE pearvpynunmMx BeleCTB, KOHILUEHTPpAaLUMM pearupyllMxX BelecTB, TeMIepaTyph u
omall PEeaKLUMOHHOM MHNOBEPXHOCTM. TemnyioBele 50OEeKTH XUMMUUECKUX peakLMil.
SK30- M BHIOOTEPMUYECKME, pPeaKLUM.
OBbpaTUMOCTE pPeakLuM. XMM4yeckKoe paBHOBeCHEe UM eIr'0 CMeUeHMe II0L
OeICTBMEM pPas3JIMUHBEIX (aKTOPOB (KOHLEHTpaluusad peareHTOB WM OPOOYKTOB
peakumMyu, IOaBJIeHMEe, TeMIepaTypa) OJ8 CO3OaHMs OITMMAJIBHEIX YCJOBUMN
IIPOTEeKaHMA XMMMUeCKHUX Npoueccos. llpmHumn Jle llaTense
[IpakTHYeCKMue SBaHATUSA OK 01
PemeHre MNpPakTUKO-OPMEHTUMPOBAHHEIX 3alJaHMM Ha aHaliu3 (QakKTOpOBR, BIMUSIMX OK 02
Ha  WM3MEeHeHUe CKOPOCTM  XMMMUECKOM  peakKLUuu, B T.d. C  IO3MLUM IIK 5.4

DKOJIOTMUECKM 1IeJIecoofpasHOTo IMOoBeJeHMsa B ObBTYy UM TPYIOBOM IeSTeJIbHOCTU
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B LeJIIX COXPaHEHMS CBOETO 3IOOPOBbSA M OKPYXaKIEeM NPUPOIHOM CPEenbl.
PemeHye NpPakTUKO—-OPUEHTUPOBAHHEIX 3alaHMM Ha [OIPMMEHEeHMe OpuHUMIa Jle-
MlaTenbe @OJI8 HaAXOXIEHMA HaNpabJIeHMS CMEUEHMS PaBHOBECHUSA XUMUUECKOM

rearumum 12 aHaJln3 @aKT OpPoB, BJIIMIAOMM X Ha CMelleHMEe XVIMNYECKOTI'O

PaBHOBECHUH
Paspen 6. PacTBOPH
Tema 6.1. OCcCHOBHOE cogepxaHue OK 01
[lonaTtme o TeopeTuueckoe obByueHue OK 02
pacTeopax PacTBOpeHMEe  KaK  OM3UKO-XMMMUECKUI  M[polecc. PaCTBOPEL. CriocoBsl OK 07

IIPUT'OTOBJIEHNS PaCTBOPOB. PacTBOpMMOCTEL. MaccoBas IOJIS PacTBOPEHHOTO

BemecTBa. CMHCJ IOKaz3aTejyid I[IpeleJIbHO NOIYyCTMMOM KOHLEHTpaluuu U eIro

JMCIIOJIb30BAaHMEe B OleHKe 3BKOJIOTMUECKOM Oe30NaCHOCTH.

[lpaBmMIia BKOJOTMUECKM LeJlecooOpasHOI'O MOBeIeHMA B OHTy U TPYyOOBOM

IedTeJIbHOCTU B nmeJjiax COXPaHeHNA CBOETO 300pOBBEA 21 OKPY)KaIOLL[eIZ

IPUPOIOHOM Cpenrr; ONIaCHOCTB BO3IEMCTBUSA Ha KMBEIE OpPT'aHM3ME

ONpEeneJIEHHEIX BEIEeCTB.

PemeHre NpPaxKTUKO-OPMEHTUPOBAHHBEIX PaCUETHEX 3alaHuM Ha  pacTBOPEH,

UCIOJIb3YyeMEle B OBITOBOM M INPOM3BOINCTBEHHOM IeATEJILHOCTM UYeJIOBeKa
Tema 6.2. OCHOBHOE cojpepXaHue OK 01
Vlccenopanre |JlaBopaTOpHEE BaHSITHS OK 02
CBOVICTE JlaBopaTopHasa pabdora «IPUTOTOBJIEHME PACTBOPOB». OK 04
pacTBOpOB [IpUroTOBJIEHVE  PACTBOPOB  3alaHHOM  (MaccoBoM, %)  KOHLeHTpauuu  (C

NPaKTUKO-OPUEHTUPOBAHHEIMM  BOIIPOCAaMUA) M OIpeneJyieHre  Cpelbsl  BOIHEIX

PacTBOPORB.

PemeHye 3amay Ha NOPUTOTOBJIEHME PACTBOPOB
I[lpobeccnoHaNEHO-OPUMEHTMPOBAHHOE Cofep)xaHue (comepxaHme MNPUKIATHOI'O MORYJISI)
Pasgen 7. XuMmusi B GHTY M NPOMBBOILCTBEHHOM IEeSTENBHOCTM dYeJIoOBEeKa OK 01
XuMysa B OHTY |(OCHOBHOE CcoOfepXaHue OK 02
7 TeopeTnueckoe obydeHMue OK 04
[IPOM3BOLCTBEH — — — OK 07
HOM Horenumne OJOCTMXeHMA XVMMNYEeCKOM HayKI/IU " XVMUNYEeCKOU TerHOJ'IOI‘I/H/I. POJ’I% K 5.4
NegTeNLHOCTH XM B obecneueHmUn SKOJIOT'MMYeCKOl, SHepIreTnudyeCKOoun 1Z8 HMLLL@BOZI °
yenoBeKa 6630HaCHOCTI/I, PasemuTrM MEOVILIMHEL. HpaBT/IJ'Ia IIOMICKAa WM aHaJiIM3a XVMMUNUYeCKOU

nHopMaL UM us3 PasIIMUHEIX MCTOUYHUKOB (HayuyHasga u yuebHO-HayuHasd

JIMTepaTypa, CpeIcTBa MacCCOBOM MHOOpMAaliMM, CeTb JHTepHeT)
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[lpaxkTHYeCckMue BaHATHUS

[IoMCK M aHaJlu3 KEeMCOB O IIPVMIMEHEHNMNM XVMMYECKMX BeleCTB U’ TEeXHOJIOTUM C

yueToM Oynyumel OpodeCCHMOHAJIBHOW HedATeJIbHOCTM II0 TeMaM: BaXHeluume
CTpOMTEJIbLHEIE MaTepmallbl, KOHCTPYKUVMOHHEIE MaTepmallbl, Kpackuy, CTEeKJIO,
KepaMIrka, MaTepMaJlbl IOJIAg SJIEKTPOHMKY, HaHOMaTepurallkl, TEeKCTWMIIbLHBIE

BOJIOKHAa, MICTOYHUMKN SHepIuny, OopraHM4YeCcKme 12 MMHEPaJIbHEIE y,JZ[O@peHMFI,
JIEKapCTBEHHEIE BeleCcTBa, OBITOBAS XUMUS .

SammTa: IlpencrablieHMe pesyJlbTaTOB pPeElUleHMsa Kelcob B (QopMe MUHM-IOOKJIaNa
C HpeseHTauuen

[IpoMexyTOYHAss aTTecTaluus N0 AUCLUMILIMHE (3auer)

Bcero

21




3. YCJOBMS PEAJIMBALMM [POT'PAMME OEIEOEPABOBATEJILHOM
AN CIUILIINHEL

3.1. TPGGOBaHMSI K MMHMMAJIBHOMY MaTepMaJIbHO-TeXHUNYEeCKOMY

obecneueHMIO
s peanmusanun IPOTPaMMEL OV CLUTIIIVIHEL ITOJIKHEI OBITB
npenyCMOTPEHEL cllemgynume CrielMaJibHbBlE [IOMelleHM A & y4eOHBI

Ka®uHEeT XUMUK U/UIM yueOHOM XMMUUeCKOoM JabopaTopun.
O6opynmoBaHmue yduebBHOIO kabuHeTa (HarnssgHEle  ntocobwms) :
HaOOPE WapOCTEPXHEBEIX MOIEJIEVM MOJIEKYJI, MOINEJM KPUCTAJIJINUECKMX
peleToK, KOJIJIEKLUMWM I[POCTHIX ¥ CJIOKHEIX BEUEeCTB U/UIM KOJIJIEKLUU
IOJIMMEPOB;  KOJIJIEKLUMS TOPHBIX [TOPOO U MMHEpPAJIOB, Tabauia
MeHneneera, ydeOHBIE OMIIBME, LMOPOBEE OOpas30OBaATEJILHBIE PECYPCH.
TexHUYECKME CpencTBa OOyYeHMsI: KOMIILITEP C YCTPOMCTBaMM

BOCIIPOUBBENEHUA 3BYKa, [IPUHTED, MYJIbTUME OMA —~[IPOEKTOP C
3KPaHOM, MY JIb TUME OVMHA A IIOCKa, YyKasKa-IIpes3eHTep 14
Ipe3eHTalun .

O6opynmoBaHme JnabopaTopmm u paboumx mMecT JsaboparTopmmn:
MEHBYPKM, [UIETKM-KAleJIbHUIIE, TEepPMOMEeTPH, MUKPOCKOI, JIYIIH,
IpeIMeTHEIE W  IIOKPOBHHE  CTeKJIa, [JIAHMETH  OJIS  KalleJibHBIX
peakum, bunbTpOoBaNbHASA bymara, [IPOMBIBAJIKMA, CTEeKJISHHEE
npoOuUpKM, PE3MHOBEIE npobxku, boHapPUKH, Habop PEAKTUBORB,
CTEeKJISHHBIE I[1aJIOUKM, MTATUBE IJid OPOOUPOK; MEPHBEE UMIMHIPH,
BOPOHKM CTEeKJISHHBIE, BOPOHKM IJOeJIMTeJIbHBEe UMIMHIgpudeckue (50-
100 wmm), CTyOoKM C TI€CTUKOM, OGapdopoBEE YallkM, [IMHIETH,
buneTpel OyMaxHbele, BaTa, MapJsa, UYacCOBEE CTeKJa, BSBJEeKTPONJUTKH,
n1abopaToOpHBIE MWTATUBE, CIMPTOBHE TOPEJIKM, CIOMUKYK, OPpuOOp IJid
[IOJIydeHMd TI'a30B (unmm  nOpobupka C Tal300TBOOHOM TpyOkoM),
mepxaTenu OJjsg OpoOMPOK, CKJISHKM IOJId XPaHeHusd pPeakTUBOB,
paslaToOYHEE JIOTKM; XuUMMUeckue cTakanHel (50, 100 m 200 wMx;);
mraTesyu; [OMHLIETH; TUIEeJIbHBEE MMUILE,; CEeKYHIOMEPH (TalVMepH) ,
MepHble npobupku (Ha 10-20 wMja) m MepHble koJiber (25, 50, 100 m
200 w™iy1), BOmsaHas ©OaHa (MM TepMOCTaT), CTEKJISHHBE [IaJIOUKM;
KOHMYUEeCKkMe KoJbu nyjsa TurpoBaHusa (50 m 100 wMi); MHIOIMKATOPHEBE
[IOJIOCKM nOJig onpepnesieHusa pH ¥ CcTaHIapTHAsS MHIOMKATOPHAaS WKaja;
YVHUBEPCAJIbHBEIM MHIOMKATOP,; NOMIEeTKM Ha 1, 10, 50 wx (111
no3aTopel Ha 1, 5 wmw 10 wMxa), fopeTk OJ8 TUTPOBAHUMA,
MeIUIMHCKME WIIPMLIEL  Ha 100-150 MJI, J1abopaTOpPHEE n/nnmn
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QHANIUTUUECKUE BECHI, pH-MeTpH, CYIMJIb HEIM mxad, n Ip.
JabopaTopHOe OOOpyIOOBaHME.

3.2. NubpopMaumoHHOEe obecHnedeHMe peanm3auuy IPOI'PaMMEI

1. Hiis peanmnsanumnum [IPO TP aMMbL OMOIMOTEUHEI boHn
oBpasoBaTEJILHOM OpTraHM3aumMmM OOJIKeH ¥MEeTh I[IedYaTHhe U/Uu
BJIEKTPOHHEBIE obpasoBaTeJibHBIE 178 MHOOPMaLMOHHEIE pecypcsH,
PEKOMEHIOOBAHHEIE IJId MCIOJIB30BaHMA B O0Opa30BaATEJIBHOM IIpollecce,
He cTapme 5 JjileT C MOMEHTa M3IaHUA.

2. PexoMeHIyeMble rnedyaTHEE M3OaHUA 1o peanmsanuum
ofbumeobpas30BaTeJIbHOM OUCLUMUIIJIMHEL [PenCTaBJIeHE B MEeTOOMYECKUX
pPeKOMeHIalMAaAX IO OopraHM3aluuM OOydUeHUS.

OCHOBHEIE MeYaTHBe M3OaHUS

1. AHOmHOTEeHOBa, M. B. XuMmMua: ydeOHUK U OPAKTUKYM
IJi9a CcpenHero IpobeccuoHaJIbHOTO ofpasoBaHug / W. B.
AHpmHOTEHOBa, A. B. Babkor, B. A. Ilonkor. — 2-e wu3nd.,
ucnp. m pon. — MockBa: MzpmarenbcTrBO Opawnt, 2022. — 291
C.

2. llerommxmHa, H. A. OBmas xuMmdg: yuyeBHumk nnudg CIO /
H. A. lleronmumxmuua, J. B. MuHaerckadg. — CaHkT-lleTepbypr:
Jaub, 2021. — 164 c.

3. Huxombckum, A. B. XuMua: YyUYeOHUK WM OPAKTUKYM
oJiga CcpenHero InpobdeccuMoHaJIbHOTO ofpasoBaHmusa / A. B.
Hukomnbckum, A. B. CyBopoB. — 2-e u3n., nepepad. u »Oom. —
Mockra: lMzpmartesnbcTreOo WpanmTt, 2022. — 507 c.

4. XyMydga: yd4eOHUMK IOJid CpenHero IpodeCcCHMOHAaJIbHOI'O

obpazoBaHus / 0. A. Jlebemen, I. H. ®danmees, A. M.
T'onybes, B. H. lanoraJjsi; non obuwerm pemaxkumem I'. H.
danmeeBa. —  2-e usn., rnepepab. M IOOIl. — Mockra:
V3pmaTtenscTBO Opant, 2022. — 431 cC.

5.KanyctuHa A. A., XajabueHko M. I'., Jimbanor B. B. Obmasa u
HeopTraHnueckasa XuMuAa. I[[pakTuKyM / A. A. KanyctmHa, M. T.
XamnpueHKO, B.B. JImbaHor — CaHkT-lleTepbypr: JaHub, 2020. —
152 c.

JonoJsIHMTEeNbHEEe MCTOYHMKMU

1. Xumusa. 10 kjacc. YTDayOJNEHHBIM YPOBEHb : yuebHUk/
B.B. Epemmn, H.E. Kysvmenko, B.U. TepenmH, A.A. IIpo3I0B,
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B.B. Jlyuuu; non pexn. B.B. JlygpmhHa. - M.: IlpocBeleHue,

2022. — 446, [2] c.: wniu.

2. XuMmusa. 11 kjacc. YTayOJNEHHBIM YPOBEeHb : yuebOHUK/
B.B. Epewmunsy, H.E. Ky3pmMeHKO, A.A. Jlpo3nos, B.B. JlyHUH;
non pen. B.B. JlyuumHa. - M.: IlpocBemenue, 2022. - 478,
[2] c.: wi.

3. XumMms4 . Yoy OJIe HHEIV YPOBEHS . 10—11 KJIQCCHI :
pabouasa nporpamMa k JuHMM YMK B.B. JlyHMHa: y4eOHO-
MEeTOONYECKOE rnnocodbue / B.B. Epemus,
A.A. JIposmor, W.B. EpemmuHa, 35.00. Kepumor. — M.: Ipooda,
2017. — 324, [1] c.

4. KOHTPOJIb M OLEHKA PES3YJIETATOB OCBOEHMSI OEIEOEPABOBATEJILHON
AV CIUILINHEIL

KoHTpOJIE ¥ OlleHKa Pel3yJIbTaTOB O0O0yUueHUS OCYIEeCTBJISeTCH
npernomaBaTesyiIeM B IIpolLecce TMNPOoBeleHUs NIPAKTUUECKUX BAHATUM U
J1a00pPaTOPHEIX paborT, TEeCTUPOBAHUSA, a TaKxXe BREIIIOJIHEHM A
00YyUYanMVMUCS MWHIMBUIOYAJIbBHEIX BaOaHMM, I[IPOeKTOB, MCCJeIOBaHUM.
PesynbTaTe OOyUeHMS ONpenesyiginT, UYTo obyuyanmmecs IOJIDKHE 3HATh,
[IOHVMATh M HOEMOHCTPMPOBATH 10 BaBEPUEHUM MIYyUEeHUS IOUCLMUIIIIVHEL.

IOina GopMMPOBaAHMSA, KOHTPOJIA M OLIEHKM Pe3yJIbTaTOB OCBOEHUS

yuebHOM OV CLUIIJIVIHEL MCIIOJIb3yeTCH cucrTeMma OLIE€HOUYHBIX
MEPONPUATUN, IpencTaBJIdnla g cobon KOMILJIEKC y4ueOHBIX
MEPONPUATUN, COTJIaCOBAaHHEIX C pesyJbTaTaMu OoOyUYeHUd 17

cbopMyMpoBaHHEX C ydyeToM OI'OC COO (npenMeTHBE pPesyJbTaTHE 10
oucumunambae) m OI'OC CIIO.

Mogmnyne/Paspen/Te Tunsl OLI@HOYHBIX
Ne OK/IIK Ayse/ Aen/ PesynesTaT OOyUYeHUS B .
Ma MepOonpuUsiTUnN

I OcHOBHOE comepxaHue

1 Paspen 1. OcHOBH |(®opMyJIMpPOBaThH
CTPOEeHUs 6aBOBHE MNOHATUS U
BellecTBa BaKOHB XUMMUU
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Mopyns/Paspen/Te

Tunsl OLI@HOYHBIX

Ne OK/IIK PesyneTaT OByueHMs .
Ma MEepPONpUsITUNA
1.1| 0K 01 |Crpoenme aTromoB [COoCTaBJIATH 1. Tect «CTpoeHUe
XYIMMUE CKUX XyYMMUeckre OQOPMYJIEL|aTOMOB XUMMUECKMUX
BJIEMEHTORB U COeIMHEHUM B 3JIEMEHTOB U IpUpoIa
npupona COOTBETCTBUU CO XVYMUUECKOW CBA3U».
XVMMUECKOM CBSA3U |CTENeHbI OKMCIJIeHMA|Z2. Bamaum Ha
XYIMUUE CKUX CoCTaBJIeHUE XUMUUECKMUX
BJIEMEHTOB, MCXonsd |QOopMyJl IBYyxXaTOMHEIX
U3 BAJIEHTHOCTU U coeImMHeHUM (OKCHUIOOEB,
BJIEKTPOOTPULATENBH [CYIbOUOOR, I'MIPUIOB U
oCcTHU T.II.) .
3. 3amaHusa Ha
MCIIOJIb30BaHUE
XYMUUECKOW CUMBOJIMKU U
Ha3BaHUM COEOMHEHUN II0
HOMEHKJIaAType
MEXIYHAPOIHOT'O COk3a
TEOPEeETUUECKOM U
IPUKIIAOHON XUMUU U
TPMBMAJIbHEIX HasBaHUM
IOJIg COCTaBJIEHUA
XUMMYUECKUX QopMyJt
IBYXaTOMHEIX COEeNUHEeHUN
(oxkcumoB, CyJIbOUIOB,
TUOPUOOB M T.I.) U
IPYyTHUX HeOopTaHUUeCKUX
COEeOVHEHUM OTHeJlbHBIX
KJIaCCOB
1.2| 0K 01 |IIepuonnuecKuUm XapakTepnu30BaTh 1. TecT «MeTannmueckKue
OK 02 |maxoH M Tabauia |XUMHUUECKUE / HeMmeTaJlInyecKue

.. MeHnnesieeBa

DJIEMEHTH B
COOTBETCTBUM C UX
[IOJIOXEHVEM B
nepuoagmMuecKom
CHUCTEME XUMUUECKMUX
syieMeHTOoB .M.
MeHnnesieeBa

CBOMCTRBA,
BJIEKTPOOTPULATEJIEHOCTD
¥ CPOICTBO K BJIEKTPOHY
XYMUYUECKUX DJIEMEHTOB B
COOTBETCTBUE C MUX
SJIEKTPOHHEIM CTPOEHMEM U
IIOJIOXEHUEM B
IepMOONUECKON CUCTEME
XYMUUECKUX DJIEMEHTOB
IO.V. MeHnnmeyneeBa».

2.
Ha YCTAHOBJIEHME CBSA3U

[lpakTHUUeCcKkre 3amaHmd

MeXIOy CTpOeHMEM aTOMOB
XVIMMNYEeCKMX BJBJIEMEHTOB U
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMS

Tunsl OLI@HOYHBIX
MEepPONPUSITHIA

nepronmuye CKUM
M3MEeHeHMEeM CBOMCTB
XUMUUECKUX BIJIEMEHTOB U
UX COeIOMHEHUM B
COOTBETCTBUU C
IOJIOXEHMEM
[lepmooMuecKoOy CHUCTEME.
3.
OPUEHTUPOBAHHEIE

[IpakTUKO—-

TeopeTHuUYeCcKMe 3alaHUd
Ha XapaKTepu3aLMio
XVMMUECKUX DJIEMEHTOB:
«MeTaynnueckue /
HeMeTaJlJIndeCcKue
CBOMCTRA,
BIIEKTPOOTPULIATEJILHOCTD
Y CPOIOCTBO K DJIEKTPOHY
XVMMUECKMX DJIEMEHTOB B
COOTBETCTBUE C UX
BJIEKTPOHHEIM CTPOEHMEM U
[IOJIOXEHMEM B
NIeEPUOINUECKONM CUCTEMEe
XVMUUECKUX DJIEMEHTOB
IO.1. MeHpneJeera»

Pasgen 2.
XuMnueckmue
pPeaxkunmn

XapakTepusoBaThk
TUMOB XVMMMUYECKUX
peaxumun

KourponeHras pabora
«CTpoeHMue EBemecTBa u
XMMUYECKMEe peaKLm>»

OK 01
OK 04

TUE XUMUUECKUX
peaxkumm

CocTaBiaTb pPeaKUuum
coenmMHeHus,
pPa3JIoXeHMd,
obMeHa, 3aMelEeHUs,
OKUCJIUTEJILHO—
BOCCTaHOBMTEJIbHEIE

peaxkumum

1.
COCTAaBJIEHME YypPaBHEHUM

3agaum Ha

pPeaKLmn :

- COeIMHEHNHd,
3aMelleHs, pasJIOXeHUd,
obMeHa ;

— OKMCIUTEJIBHO-
BOCCTAHOBUTEJbHBIX
peaxkuuy C
MCIIOJIb30BAHMEM MeTOona
BJIEKTPOHHOTO OaJjilaHcCa.
2.

MaCCHEl BelleCTBa WMJIN

S3amaumM Ha pacuerT

obBEMa
Taso0B 10 MB3BECTHOMY
KOJIMUEeCTBY BelleCcTBa,
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Mopyns/Paspen/Te

Tunsl OLI@HOYHBIX

Ne OK/IIK PesyneTaT OByueHMs .
Ma MEePpOIIPUATUNA
Macce uIM ODOBEMY OHOHOTO
V3 yyacTBYOIMX B
pPeaxkuuy BEmecCTB;
PaCc4YETE
Maccel (0O6BEMa,
KoJIMUecTBa BelecTBa)
NPOOYKTOB pPeakKlUuu, eCJu
OOHO M3 BENEeCTB MMEEeT
npyMecu
2.2 SnexkTponuTudecka |CoCcTaBJISThb 1. 3amaHusa Ha
g OMCcCcoLMalumMsa M |ypaBHeHUS cocTaBJIieHUuE
VOHHEI OOMeH XVIMMUUECKUX PeaKLUV |MOJEKYJISPHBEX W MOHHBIX
VOHHOTO ofMeHa C peaxkuuy C ydacTUeM
ydacTuem KMCJIOT, OCHOBAHUM U
HEeOpPTaHUUYEeCKMX coJlen, yCTaHOBJIEHUE
BEIIECTB V3MEeHEeHUSI KUCJIOTHOCTU
cpenr
2. JlabopaTopHasa paboTa
"TUNE XUMHUUECKUX
peaxkumm"
3 Paspmen 3. WccnegoraThk KonTponeHass pa6boTa
Crpoenue un CTpoOeHNue u «CBomcTBa
CBOMCTBA CBOMCTBA HEOpPT'aHMYECKMX BelleCTB»
HEOPI'aHMYECKUX HEOPI'aHMYECKMUX
BelleCcTB BelleCcTB
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMS

Tunsl OLI@HOYHBIX
MEepPONPUSITHIA

OK 01

Knaccudmxkaumsg,
HOMEHKJIATYypPa U
CTpOEHUEe
HEOPTaHUUYECKIUX
BEUECTB

KrnaccupmnumpoBaTsh
HeOopTraHnYeCKMue
BellecTBa B
COoOOTBETCTBUM C UX
CTPOEHUEM

1.
Ha3BaHME HEOPTaHMUEeCKUX

TecTt «HomeHkIaTypa M

BENEeCTB MCXOIS U3 UX
XYMUUECKOM GOPMYJIEl MU
COoCTaBJIeHUE XUMUUECKOM
bopmMmyJiEl MCXOOS U3
Has3BaHMUS BellecTBa II0
MEeXIOYHAPOOHOM MU
TPMBMAJIbHOM
HOMEHKJIATYypPE» .

2.
MaCCOBOV IOJU

3amaumM Ha pacder
(Maccer)
XYMMUECKOTO DJIEMEHTA
(coemomHeHMda) B MOJIEKYyJIE
(cmecu) .

3. IpakTUueckue 3alaHUsd
o kJjJaccubmrauum,
HOMEHKJIATYype U
XYMMUECKMM QOopMyJiaM
HEOPTaHUUECKUX BEUIECTB
PasJIMYHEIX KJIAQCCOB.

4. llpaxkTuyeckMe 3amaHMAa
Ha olIpeleJieHue
XYMUUECKOM aKTUBHOCTU
BEUIECTBE B 3aBUCUMOCTHU
BUIa XMMMUUECKOM CBA3U U
TUIIA KPUCTaJIJIMUECKOM
pele Tk

OK 01
OK 02
[K 4.1

dmsmKoO-—
XUMUUECKUE
CBOMCTBRA
HeOopTraHUUYeCKMX
BEUIECTB

YcTaHaeaMBaTh
3aBUCMMOCTbD
OMBUKO—XUMUUE CKUX
CBOMCTR
HEOpPTaHUUEeCKMUX
BEIeCTB OT
CTPOEHUS aTOMOB U
MOJIEKYJI, & TakKxe
THUIa
KpUCTaJINYeCKOM

peuneTKu

1. TecTt «OcobeHHOCTHU
XUMUUYECKUX CBOMCTB

OKCUIOB, KMCJIOT,
OCHOBaHUM, aMQOTEPHHX
TUOIPOKCUIOB M COJIEMm».
2.

coCcTaBJIeHMEe ypaBHEHUM

3amaHus Ha

XVMUUECKUX PeaKUUM C
yd4acTMeM IIPOCTHX U
CJIOXHBIX HEOpTaHUUEeCKMUX
BelleCTB: OKCUIOB
MeTaJIJIOB, HEMEeTaJlJIoB U
aMOOTEPHEIX BDJIEMEHTOB;
HEeOPTaHUYECKUX KMUCJOT,

OCHOBAHUY U aMPOTEPHEX
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Mopyns/Paspen/Te

Tunsl OLI@HOYHBIX

Ne OK/IIK PesyneTaT OByueHMs .
Ma MEepPONpUsITUNA
TUOPOKCUIOB,
HeOopT'aHUYEeCKUX COJielN,
XapaKTepU3ynImMx MUX
CBOMCTBAa U CIIOCOOEH
IOJIyYeHMS .
3. IIpaxkTuxo-
OPUEHTUPOBAHHEIE
TeopeTHuUYeCcKre sBaIdaHusd
Ha CBOMCTBa U IOJydYeHUEe
HeOpT'aHUYECKUX BEUECTB
3.3|0K 01 [MmenTHbuUKaLMsa VccremoBaTh 1. IIpaxkTHUko-
OK 02 |HeopraHMUECKUX KaueCTBEHHHE OPUEHTUPOBAHHEE 3aldaHUsa
OK 04 |BemecTB peaxkummu 10 COCTaBJIEHUIO
K 4.1 HeOpraHNYeCKUX XVMUYUECKUX PeaKLUUM C
BeueCcTB yyacTMeM HeOopTaHUUeCKMUX
BeleCTB, MCIIOJNb3YEeMhIX
OJIS UX UOSHTUOUKALIUM .
2 .JlabopaTopHasa paboTa:
“oeHTHUdUKALIMS
HeOpTraHMUeCKMX BemecTB”
4 Pasgen 4. UccinepoBaTs KonTponeHass pa6boTa
Crpoerue u CTpoOeHue u «CTpoeHMe M CBOMCTEA
CBOMCTBA CBOMCTBA OpPT'aHUMYECKUX BELeCTB»
OpPT'aHUYECKMUX OpPTr'aHUMYEeCKMX
BellecTB BelleCTB
4.1 0K 01 [Knaccudpmukaumsda, KnaccubmumposaThb 1. 3amaHusa Ha

CTpOEeHME U
HOMEHKIIaTypa
OPT'aHNYECKNUX
BEMECTB

OpTraHNnYeCKNre
BemecCcTBa B
COOTBETCTBMUM C UX
CTpOeHMeEM

COCTaBJIeHME HaszBaHUN
OpraHUUYEeCKUX COelNUHEeHUN
10 TPUBMUAJILHOM WU
MEeXOYHapOOHOM
CHUCTEeMaTUIEeCKON
HOMEHKJIaAType .

2.
coCcTaBJIeHMEe I[IOJIHBIX U

3amaHusa Ha

COKpPalleHHEIX CTPYKTYPHEX
GoOpPMyJI OPTaHUUECKUX
BelleCTB OTIHOeJIbHBIX
KJIACCOB.

3.
onpemeJieHMEe IIpOoCTeNlen

3amaum Ha

bopMyJIEL OpTaHUUYECKOM

MOJIEKYJIBEI, MCXOIA U3
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMS

Tunsl OLI@HOYHBIX
MEepPONPUSITHIA

3JIEMEeHTHOTO cocTaBa (B

5)

01
02
04
4.1

OK
OK
OK
IIK

CromcTBa
OpTraHUYECKIUX
coeIMHeHUMn

YcTaHarIuBaTh
3aBUCUMOCTbD
OMBUKO—XUMUUE CKUX
CBOMICTB
OpTaHNYECKIMX
BEIIECTB OT
CTPOEHMUSI MOJIEKYJI

1.
COCTaBJIEHME ypaBHEHUM

3amaHmsa Ha

XVMUYUECKUX PeaKUUM C
ydacTMeM OpTaHUUYeCKUX
BEUIeCTE Ha OCHOBaHUM UX
cocTaBa M CTPOEHMA.

2.
CcOoCTaBJIeHME ypaBHEHUM

3amaHuga Ha

XVMUYECKUX PeaKLul,
WILJIIOC TPUP YU X
XVYMUUECKMEe CBOMCTBaA C
Yy4U4eTOM MEXaHU3MOB
NIPOTEKaHUS INaHHBIX
pPeaxKuuy M I'eHeTUMUeCKOM
CBSA3M OPTaHMUECKUX
BEIeCTE PasHBIX KJIACCOB.
3.
YPaBHEHMAM peakuuil C

PacueTHEIEe 33maum I10

ydacTMUeM OpITaHMUeCKUX
BEUEeCTB.

4.
“lperpalleHM S

JlabopaTopHasa pabora

OpTraHMYEeCKUX BEIEeCTB
npm HarpepaHum"

OK 01
OK 02
OK 04
[IK 5.4

NoeHTHOUKaAUMSA
OpTraHUYEeCKUX
BeUEeCTB, UuX
3HaUeHue u
IpMMeHeHMe B
OBITOBOM U
IPOU3BOICTBEHHOM
OedaTeJIbHOCTHU

yeJjioBeKa

VicciiemoBaThb
KaueCTBEHHEIE
peaxkumum
OpTraHnueCKMX
coeIVHeHUMn
OTIHOEeJIBHBEIX KJIaCCOB

1.0paxkTUKO-
OPUEHTUPOBAHHEE 3aOaHUsa
10 COCTAaBJIEHUIO
XVMUYUECKUX PeaKLUUM C
yd4acTMeM OpPTaHUUeCKUX
BElleCcTB, B T.d.
VICIIOJIb3YEMEIX IJIS MX
uneHTudMKaAUUM B OBTY U
IIPOMBIIJIEHHOCTH «

2 .JlabopaTopHasa paboTa:
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Mopyns/Paspen/Te

Tunsl OLI@HOYHBIX

Ne OK/IIK PesyneTaT OByueHMs .
Ma MEePpOIIPUATUNA
“UMoeHTHudmMKaLIMI
OPTaHUYECKUX COEeOMHEHUM
OTIEeJIbHEIX KJIacCoB”
5 Paspen 5. XapakTepnsoeaThb
KuueTnueckue u BIVSHNE pPaBJIMYHBIX
TepMOOMHaAMMYeCKM |(baKkTOpOB Ha
€ BaKOHOMEpPHOCTHM (paBHOBecCHE M
IIpoTeKaHns CKOpPOCThb
XVMUYECKUX XVMMMUYECKNX pPeaKIuni
peaxkumumn
5 | OK 01 |CxopocThb XapakTepmusoBaTh [IpakTUKO—
OK 02 |xmMMMUeCKUX BIVSHUE OPUEHTUPOBAHHEE
[IK 5.4 |peakuun. KOHLIEHTpalUumMmn TeopeTUUYecKre 3alaHud
XyMMUeckKoe pearupymommx Ha aHalu3 (akTopoB,
PaBHOBeCHUE BEUEeCTB U BIMSAKOIMX Ha M3MeHEeHUe
TeMIIepaTyps Ha CKOPOCTHU XUMUUECKOMN
CKOPOCThb peakuuu. IIpakKTUKO-—
XVMMUECKUX peaKLUM|OpMeHTUPOBaHHEE 3amaHUsd
XapaKTepus3oBaTh Ha [pMMeHeHVe NpMHLMKIIA
BIMAHME M3MeHeHusa |Jle-llaTenbe njs
KOHLIEHTpaumum HaxXOXIOeHMsa HalpaBJleHUS
BEUeCTB, peakumumu CMelleHMs pPaBHOBECUH
cpensl u XVMMYUECKOM peakKUuu U
TeMIIepaTyps Ha ananu3s QakToOpOB,
CMelleHue BIIMSKOIMX Ha CMelleHue
XVIMUYECKOTO XVUMUUECKOT'O PaBHOBECUS
paBHOBECUSA
6 HccnepoBaTs
Paspen 6. MCTUHHEE PaCTBOPEH
PacTBOPE! C BaJaHHBMU
XapakTepucTnKaMm
6.1| 0K 01 |lloHaTue o PazamuaTre mcTHHHBEE|l. 3Bazmaum Ha
OK 02 |pacTBOpax PaCTBOPH IPUTOTOBJIEHUE
PacTBOPOB.

2. MpakTUKO—
OPUEeHTUPOBAHHHE

pPacueTHEIE 3allaHMA Ha
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Mopyns/Paspen/Te

Tunsl OLI@HOYHBIX

Ne OK/IIK PesyneTaT OByueHMs .
Ma MEePpOIIPUATUNA
OVCIIEPCHEE CUCTEME,
MCIIOJIb3yEeMBEIe B OBITOBOM
M NPOM3BOINCTBEHHOM
IesaTeJIbHOCTHM uYeJjioBeKa
6.2 0K 01 [|UccrnemoBaHHMe VccrnenoraThb JlabopaTopHasa paboTa
OK 04 |cBoMcTB dusuko-xmMmmueckue |“lIpuroroByieHME
pPacTBOpPOB CBOMCTBa MCTMHHHX |[pacTBOpOB”
PacTBOPOB
II | IpodeccroHaANBEHO-OPMEHTHMPOBAHHOE CoIepxaHme (colmepxaHme MNPUKIALHOI'O
MOIyJIsT)

7 Paspgen 7. O eHMBaTH BaummTa kerca (c ydeToMm
XuMuss B BTy M IIOCJIe LCTBUS 6ynywmen
NPOMBBOICTBEHHOM |BHTOBOM M npodeccronansHOM
OesiTeNBHOCTH IIPOMBBOACTBEHHOM LesiTeJILHOCTH)
yeJjioBeKa OesiTenbHOCTH

YeJjioBeKa C MOBULINMA

BKOJIOTUYECKOM

6esonacHoCTH
OK 01 |XmMmsa B OHTY U OLeHuBAaTH Kemnc (c yueTom Oynyuemn
OK 02 |Npom3BOINCTBEHHOM |[IOCJIENCTBUSA npobeccroHaNIbHOM
OK 04 |medaTesIbHOCTU OLITOBOM U IeaTeJyIbHOCTM)
OK 07 |uenoBeka IIPOM3BOIACTBEHHOM BO3MOXHEIE TEeME KEMWCOB:
[IK 5.4 OeaTeJIbHOCTU 1. TloTenjeHue KJIMMaTa "

yeJiIoBeKa C II03ULUM
SKOJIOTUMUYECKOMN
Oe30I1acHOCTHU

BEICBOOOXIOEHME I'a30BEHIX
TUOIPATOB CO OHA OKeaHa.
2. Bynyumme MaTepMuaJik
IoJis aBMa-—, MallMHO— U
nprbOpPOCTPOEHNU S .

3. HoBme MaTepuasbl Ojis
COJIHEUHEIX OaTapei.

4. JlexkapcTBa Ha OCHOBE

PacCcTUTEJIBHEIX IIpeliapaToB
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