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1. Ilnanupyemble pe3yabTaThbl H3y4YeHHUS Y4eOHOI0 MpeaMeTa
W3ydyeHne XuMHM B IIKOJI€ HAMNpaBiIeHO Ha JOCTIKEHHE OOYyYarolUMMHUCA JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHHUS yUeOHOTO IpeIMeTa.
1.1 JIMYHOCTHBIE PE3YJIbTATHI
JIn4HOCTHBIE PEe3yaBTATHl OCBOSHUS MTPOTPAMMBI CPEIHETO 001Iero o0pa3oBaHus JOCTUTAIOTCS B XO/IE
oOydyeHHs XUMUU B €IWHCTBE Yy4eOHOW U BOCIHUTATENbHOW JeATeNbHOCTH. OpraHuzanuu B
COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU COLUUOKYIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU
LHEHHOCTAMHU, MPHUHATHIMU B OOIECTBE MpaBWIaMM M HOPMamH TOBEIEHUS, U CIOCOOCTBYIOT
npoleccaM CaMOIIO3HAHU, CAMOPA3BUTHS U COLTUATTU3AIINH 00YUYaIOIIHXCS.
JInaHOCTHBIE pe3ybTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:
1. ITaTpHOTHYECKOT0 BOCIUTAHUS
-IIEHHOCTHOT'O OTHOIIIEHHS K OT€YECTBEHHOMY KYJbTYPHOMY, HICTOPUYECKOMY I HAYYHOMY HACIIEIUIO,
MOHMMAaHUS 3HAYEHHUSI XMMHUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh
JIOCTOBEpHOW WMH(OpMaIMei 0 MepeaoBhIX JOCTHIKEHUSX W OTKPBITHIX MHPOBON M OTEUYECTBEHHOU
XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U O0IIECTBA;
2. I'paska1aHCKOr0 BOCIIUTAHUSA
-IIPEJICTABIICHUS] O COIMAIBHBIX HOPMAax M MpPaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHUBE,
FOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TPU  BHIIOJHEHUU  YUEOHBIX,
MO3HABATENBHBIX 33/1a4, BBHIMOTHECHHH XUMHUYECKUX JKCIIEPUMEHTOB, CO3JaHUHM y4EOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aMMOIIOHMMAaHHIO M B3aUMOIIOMOIIM B TpoIlecce 3TOM Y4eOHOU IesiTeNbHOCTH;
TOTOBHOCTU OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKUA CBOMX TOBAPHILIEH C MO3UIIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUM MTOCTYIKOB;
3. lleHHOCTH HAYYHOI'O NIO3HAHUS
-MUPOBO33pPEHYECKUX MPEACTABICHUM O BEIIECTBE M XHWMHYECKOW pEaKIMH, COOTBETCTBYIOIIHUX
COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKM M COCTaBIISIONIMX OCHOBY JJisi TMOHMMAaHHUS CYIIHOCTH
HAyYyHOW KapTUHBI MHUpA; NPEICTaBICHUNA OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS MPHUPOJIBI,
B3aUMOCBS35IX YEJI0BEKA C IPUPOJHOM CPEO, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;
- MMO3HABaTEIbHBIX MOTHBOB, HANpPaBJIEHHBIX HA MOJyY€HUE HOBBIX 3HAaHUW MO XUMUHU, HEOOXOJAUMBIX
JUIs1 O0BSICHEHUS! HAOJII0TaeMbIX IIPOIIECCOB U SIBJICHUIA;
- IO3HaBaTeNbHOI U MH(OPMAIIMOHHON KYJIbTYPHI, B TOM YHCIJIE HABBIKOB CAMOCTOSITEILHON PaboThI ¢
y4eOHBIMH TEKCTaMH, CIOPAaBOYHOW JIUTEPATypOHl, MJOCTYIMHBIMH TEXHHUYECKHUMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;
- MHTepeca K OOYYeHHMIO M TIO3HAHUWIO, JII0OOO3HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pazoBaHuI0, MCCIEI0BATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH U
yYpOBHS 00y4YeHUs B JalIbHEHIIIEM;
4. @opMupoOBaHUSA KYJbTYPbI 310POBbSA
- OCO3HAHUSl LIEHHOCTU XU3HH, OTBETCTBEHHOTO OTHOUIEHHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKH Ha
3JIOPOBBIM 00pa3 JKU3HHU, OCO3HAHMSI MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COONIOJCHUS TPaBHI O€30MaCHOCTH MpH
oOpallleHnH ¢ XUMUYECKUMH BEIIeCTBaMU B OBITY U PEaIbHOM KU3HU;
5. TpyaoBoro Bocnuranust
- KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-HCCIea0BaTENbCKOM,
TBOPUYECKON W APYruxX BUAAX NEATEIBHOCTH, MHTEpEca K MPAKTUYECKOMY U3YYCHUIO Tpodeccuii u
TpyZla pa3audyHOro poja, B TOM YHUCJIE HAa OCHOBE INMPUMEHEHHs MPEIMETHBIX 3HAHUU MO XHWMHH,
OCO3HAHHOTO BBIOOpAa WHIMBUAYAIBHOH TPACKTOPUU TMPOJOIDKEHHUS 00pa3oBaHUs C y4ETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
6. JK0JIOrMYeCKOro BOCIMTAHUS
-3KOJIOTUYECKH 11e71eco00pa3HOro OTHOIICHUS K MPUPOJAE KaK CTOYHHUKY JKU3HHU Ha 3emiie, OCHOBE €€
CYIIIECTBOBaHMS, MOHUMAHMs LIEHHOCTH 370pPOBOro M 0e30MacHOro odpasza KU3HH, OTBETCTBEHHOTO
OTHOHIEHUSI K COOCTBEHHOMY (DHM3MUECKOMY U ICHUXHMYECKOMY 30POBBIO, OCO3HAHUSI LIEHHOCTH
coOnrofeHusI TpaBuJl 0€30MacHOro TOBEIEHUsSI MpU paboTe C BEIIECTBAMH, a TaKXKE B CHTYaIUsX,
YTPOXKAKOLIUX 3J0POBBIO U )KU3HU JIFOACH;




- CHOCOOHOCTH TPHMEHSTH 3HAHUS, MOJydaeMble MpPU HM3YyYECHUM XHMHH, JUIS PEIICHUs 3anad,
CBSI3AHHBIX C OKpY)KAIOLIEW MPUPOAHON CpeloH, MOBBIINIEHUS YPOBHS 3KOJIOTHYECKON KYJIbTYPHI,
OCO3HaHHUS TJI00ATBPHOTO XapakTepa AKOJIOTMYECKUX MpOoOJIeM W MyTel HUX pelIeHHs] MOCPEACTBOM
METOJIOB XUMUU;

- KOJIOTMYECKOTO MBIIIJICHUS, yMEHUSI PYKOBOJICTBOBATHCS UM B [TO3HABATEIbHOM, KOMMYHUKATUBHOMN
Y COIMAJIBHOM MPAKTHUKE.

1.2. MeTanpeaMeTHbIE Pe3VJIbTAThI

B cocraBe MerampenIMeTHBIX Pe3y/lbTaTOB BBIAEISAIOT 3HaYMMbIE AJs1 (POPMUPOBAHUSI MUPOBO33PEHUS
oOIIeHayYHbIE TIOHATUS (3aKOH, TEOPHS, IPUHIIHI, THIIOTEe3a, (aKT, CUCTEMA, TIPOIECC, SKCIIEPUMEHT U
Ip.), KOTOPbIE UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax W MO3BOJISIOT HA OCHOBE
3HaHUHM U3 3TUX TPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAY4YHOW KapTHHE MUpa, U
yHHUBEpcajbHble ydeOHbIe NeHCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), KOTOpPbIE
obecrieunBarOT GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSTEIFHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOMU JesATEeTLHOCTH.

MeranpeaMeTHble pe3ylbTaThl OCBOCHHS O00pa30BaTENbHON MPOTpPaMMBI MO XUMHUH OTPAXKAIOT
OBJIaJIcHNE YHUBEPCATbHBIMU IT03HABATEIbHBIMU ACHCTBUSIMH, B TOM YHUCIIE:

ba30BbIMM JIOrMYECKUMU A CTBUAMU

1) ymMmeHueM HCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUIEHUS! NMPU OCBOCHMM 3HAHUM: pacKpbIBaTh
CMBICJI XUMUYECKHUX MOHATUHN (BBIACIATh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C
OPYTMMH TIOHATHUSMHU), WCIOJB30BaTh TMOHATUS UIsI OOBSCHEHUS OTHEIbHBIX (DAKTOB M SIBJICHHIA;
BBIOMpATh OCHOBAHHUS W KPUTECPUHM JUIS KIACCU(PUKANUKA XUMHUYECKHUX BEIIECTB W XHUMHUYECKUX
peaxkiuii; yCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YYEHHUS; CTPOUTH
JIOTUYECKHE pPaCCyKJeHUsI (MHIYKTUBHbBIC, JE€IYKTUBHBIC, MO aHAJOTHUM); JelaTb BBIBOJABI U
3aKIIIOUEHUS;

2) yMEHHEM MPUMEHSTH B IIPOLIECCE MO3HAHUSI CUMBOJMYECKUE (3HAKOBBIE) MOJIEIIU, UCTIOIb3YEMBIE B
XUMHUH, TpeoOpazoBbIBaTh UIMPOKO MPHUMEHSEMble B XHUMHH MOJEJIbHbIE TPEACTaBICHUS —
XUMHUYECKHI 3HAK (CUMBOJI dJIEMEHTa), XUMHUYECKask (opMylia U YpaBHCHUE XUMHUYECKON peakiuu —
IIPU pelIeHUuU y4eOHO-TT03HABATENbHBIX 3a/1a4; C YUYETOM 3TUX MOJENIbHBIX MPEJCTaBICHUN BBISBIIATH
U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX PEaKIUii;

ba3oBbIME HCCIEA0BATENIbCKUMM ACHCTBUSIMH

3) yMeHHeM HCHOIb30BaTh MOCTABIEHHBIE BOMPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHMS, a TaKXKe B
KaueCTBE OCHOBHI Uit (DOPMHUPOBAHHS THIOTE3bI MO MPOBEPKE IMPABUIBLHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

4) mnpuoOpeTeHHe OmbiTa [0 TUIAHUPOBAHUIO, OPTraHM3AIllMM W TMPOBEACHUIO YUYCHUYECKUX
9KCIIEPUMEHTOB: yMEHHE HaOJIoAaTh 3a XOJAOM Ipollecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €Tr0
pesynbrar, (GopmyaHpoBaTh OOOOIIEHHS W BBIBOABI [0 pE3yJbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe;

PadoToii ¢ nungopmanueii

5) ymeHueM BhIOUPATh, aHATU3UPOBATH M HHTEPIPETUPOBATH HH(HOPMAITHIO PA3TUYHBIX BUJIOB U (hOopM
NPEACTABICHUS, TMOJAYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl — JUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIE TTOcoOUs, pecypchl HTepHeTa);

6) yMEHHEM MPUMEHITh pPa3UYHbIE METOJbl W 3aMpOCHl MPU TMOWCKE W OTOOpe MH(OpPMAINH U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJWMBIX JUJIsl BBIMOJHEHHUsS] Y4eOHBIX U IO3HABATEIbHBIX 3a]ad
OmpeAeNnEHHOr0 THUIA; MTPHOOPETEeHHUE OMbITa B OOJNACTH HCIOJIB30BAHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYpOM AaKTHUBHOTO HCIIOJIb30BAHMS PA3TUUYHBIX
MOUCKOBBIX CHCTEM;

7) yMEHHWEM WCIOJb30BaTh M AaHAIM3UPOBATh B TIpollecce YYEOHOW M HCCIEI0BATEIIbCKOM
NESTEIILHOCTH WH(GOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CETLCKOTO XO3SHCTBA U TPAHCIOPTa HA
COCTOSTHHE OKPY>KaroIIEH NPUPOTHON CPebl;

YHuBepcaabHBIMH KOMMYHUKATUBHBIMHM /1€ CTBUSIMH




8) yMeHHeM 3a7aBaTh BOMPOCHI (B X0O/€ JHaora U/UiH JUCKYCCHH) TIO CYIIECTBY 00CYXKIa€MON TEMBI,
bopMynUpOBaTh CBOM MPEJIOKEHNUS OTHOCUTEIBHO BBITTOJIHEHUS MTPEITI0KEHHOM 3a/1auH;

9) npuoOpereHue oOmNbITA MPE3CHTALUU PE3YJbTATOB BBIMOJHEHUS XUMHUYECKOTO HKCIEPUMEHTA
(J1abopaToOpHOTO OIBITA, JIAOOPATOPHOM pabOTHl O HCCICIOBAHWUIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHON CO CBEPCTHHUKAMH ITO3HABATEIBPHOW W MCCIEIOBATEIHCKOM
NeSITEIBHOCTH TPU PEIICEHWH BO3HUKAIOUIMX MpOOJIEeM Ha OCHOBE Y4éra OOIIMX HWHTEPECOB H
COTJIACOBAHUS MO3HIIHH (00CYX)AeHUs, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBI» U JP.);
YHuBepcaabHBIMH PEryJIATHBHBIMHU AeHCTBUSIMH

11) yMeHueM caMOCTOSITENBHO OMNPENENATh LEeIH JAEITeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTD,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENBbHOCThH, BHIOMpATh Hambosee
3¢ dexTuBHBIE CMOCOOBI peIIeHWs Y4YeOHBIX W IMO3HABATENBHBIX 3a7ad, KOPPEKTHPOBATH
IIPEAJIOKEHHBIM aJIrOPUTM JECUCTBUH IPU BBIIIOJHEHUH 3aaHUM ¢ y4ETOM IOJy4YECHUs] HOBBIX 3HAHUU
00 M3y4aeMbIX 00BEKTaxX — BEIIECTBAX U PEAKIUAX;

12) ymeHueM ucnonb30BaTh U aHATUM3UPOBATh KOHTEKCTHI, IIPEUIaracMble B yCJIOBUM 3aaHUM.

1.3 IIpeaMeTHbIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHIO O0S3aTENILHOTO COAEPIKAHUS, YCTAaHOBJIEHHOTO
JAHHOM MTPUMEPHOM pabodeill MpOrpaMMON, BBIJICISIOT: OCBOCHHBIC 00YUYaIOIUMHUCS HayIHbIC 3HAHUS,
YMEHHUSI M CIOCOObI JeicTBUM, crenuduueckue Uit MpeaIMeTHOM o0nactu «XUMHS», BHIBI
NEeSTENIbHOCTH IO TIOJYYEHUIO0 HOBOTO 3HAHUS, €r0 MHTEpPIPETallu, IPeo0pa30BaHUI0 U MPUMEHEHUIO
B PA3JIMYHBIX Y4EOHBIX U HOBBIX CUTYAIIHSIX.

[IpenMeTHbIe pe3yibTaThl MPEACTABIEHBI MO ToJaM OOYYEeHHS] U OTPaKaloT CPOPMUPOBAHHOCTH Yy
00yJarOIUXCs CIEAYIONUX YMEHHIA:

10 kaacce

BrinyckHUK Hay4uTcs:

® pacKpbIBaTh Ha MIPUMEpaAX PoJib XUMUU B OPMHUPOBAHUU COBPEMEHHOM HaAyYHON KapTUHBI MHpa U B
IIPAKTUYECKOHN AESITEIbHOCTH YEJIOBEKa;

® IEeMOHCTPUPOBATh HA IIPUMEpaxX B3aMMOCBA3b MEKIY XUMHUEH U JPYTMMHU €CTECTBEHHBIMU HayKaMH;
® PacKpbIBaTh HA MPUMEPAX MOJOKEHUS TEOPUU XUMHUECKOro ctpoeHust A.M. bytneposa;

® 00BSCHATH MPUYHHBI MHOTOOOpAa3Hs BEIIECTB HA OCHOBE OOIIWX MPEICTABICHUN 00 UX COCTaBe U
CTPOEHUH;

® MIPUMEHSATH MpPaBUIa CUCTEMAaTHUYECKONH MEXIYHApOJAHON HOMEHKJIATYphl KaK CPEelICTBA pa3iHMueHUs
U HJICHTU(UKALIMU BEIIECTB [0 UX COCTABY U CTPOCHUIO;

® COCTaBIISITh MOJIKYJISIDHBIE U CTPYKTYpHbIE (POPMYJIbl OpPraHMYEeCKUX BEIIECTB KaK HOCUTENeH
uH(pOpMallMd O CTPOEHHH BEILIECTBA, €0 CBOMCTBAX M NMPUHAAJIEKHOCTH K OIMpPENEICHHOMY KIaccy
COCJIMHEHUH;

® XapaKTepu30BaTh OPraHMYECKHUE BEIEeCTBA IO COCTaBY, CTPOEHHUIO U CBOWCTBaM, YCTaHABIIMBATH
IIPUYNHHO-CJIEICTBEHHBIE CBS3U MEXY JaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

® [IPUBOJUTH MPUMEPHI XUMHUECKUX PEaKIUi, PaCKpPHIBAIOIINX XapaKTepHbIE CBOMCTBA THIHYHBIX
Ipe/ICTaBUTENe KJIACCOB OPraHUYECKUX BEIIECTB C LENIbI0 UX HACHTUDUKAIMH U OOBSICHEHUS
00J1aCTH IPUMEHEHHUS,

® TIPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHHUS XUMHUYECKHX pPEaKIMil Ha OCHOBE 3HAHMM O THIMAax
XUMHUYECKOHN CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

® IICII0JIb30BAaTh 3HAHUS O COCTAaBE, CTPOCHUH U XMMHUYECKHX CBOMCTBAX BEIIECTB ISl O€30MacHOro
MPUMEHEHHUS B TPAKTUUECKOHN JeSITeTbHOCTH;

® T[PUBOJUTH MPHUMEPHl MPAKTHUYECKOTO WCIOJb30BAHUS TPOIYKTOB TIepepabOTKu HePpTH U
IPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COEIWHEHUHN (TMOJIMATUIICHA, CHUHTETUYECKOro Kaydyka,
alleTaTHOTO BOJIOKHA);

® IPOBOJAUTH OMBITHI MO PACIIO3HABAHUIO OPraHUYECKHX BEIIECTB: TJIMLEPUHA, YKCYCHOM KHCIOTHI,
HEeNpeJeNbHbIX JKUPOB, TJIOKO3bI, KpaxMmana, OeJIKOB — B COCTaBe IMHUIIEBBIX MPOAYKTOB H
KOCMETHYECKUX CPE/ICTB;




e BIAJCTh NpaBWIAMH M TpueMaMu Oe30macHOW pabdOThl C XUMUYECKHMMH BEUIECTBAMH U
1a00paTOPHBIM 000PYIOBAHUEM;

® MPUBOANTH MIPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B MPUPOJIE, MPOU3BOICTBEHHBIX
npoleccax U )KU3HEAEITeIbHOCTH OPraHU3MOB;

® MPOBOJUTH pPACUETHl HA HAXOXKICHHE MOJIEKYJISIPHON (OpMyJbl YriIeBOAOpOAa IO MPOAYKTaM
CTOpaHHsI M TIO €r0 OTHOCHUTEIIbHON IMJIOTHOCTH M MAacCOBBIM JOJSM 3JIE€MEHTOB, BXOISIIUX B €ro
COCTaB;

® BIQJICTh MpaBUaMH 0€30MacHOr0 OOpaIlleHusl ¢ €IKUMHU, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH,
CpelcTBaMU OBITOBOW XHMHH;

® OCYILECTBJIATh MOUCK XUMHYECKONH MHGOpMaIMU MO HAa3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM
dbopMyaM BeIIeCTB;

® KpPUTHYECKH OIICHMBAThb U HWHTEPIPETHUPOBATH XUMHUYECKYI0 HH(POPMAIMIO, COAEPIKAILIYIOCS B
COOOILIEHUSAX CPEICTB MaccoBOM MH(oOpMaIK, pecypcax MHTepHeTa, HAYYHO-MOMYISIPHBIX CTAaThsIX C
TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJSIX BBISBICHHS OIIMOOYHBIX CYXICHUN U
dbopMupoBaHUs COOCTBEHHOM TTO3UIINH;

® TPEICTaBISITH TYTH PEIICHUs TIOOATBHBIX MPOOJEeM, CTOSIIUX TIepe] YeIOBEYECTBOM:
9KOJIOTHYECKUX, SJHEPTeTUUECKUX, CBHIPhEBBIX, U POJIb XUMHUHU B PEIICHUU 3TUX MPOOIIEM.

Buinycknuux nonyuum 603MoACHOCMb HAYYUMBCAL:

® WUTIOCTPUPOBATh Ha IpPHUMEpax CTAHOBJICHHME U SBOJIOIHUIO0 OPraHMYECKONM XMMHHM KaK HAayKd Ha
pa3IMYHbIX HCTOPUYECKHX dTarax ee pa3BUTHUS;

®  HUCTOJB30BaTh  METOABl  HAYYHOTO  TIO3HAHHWSI  MPU  BBHIMOTHEHHH  TMPOCKTOB U
yueOHOMCCIIeI0OBAaTENbCKUX 3a/lad M0 W3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIyYEHHS U pPacHo3HaBaHUS
OpPTaHMYECKUX BEIIECTB;

® YCTaHABJIMBATh T'€HETUYECKYIO CBSI3b MEXIY KJlacCaMH OpraHMYeCKHX BEIIECTB JJisi 00OCHOBaHUS
NPUHLMIIAATIGHOW BO3MOXHOCTH TMOJIYY€HHS OPraHMYeCKHMX COEAMHEHUH 3aJaHHOTO COCTaBa H
CTPOCHHUS;

® YCTaHABJIMBATh B3aWMOCBS3M MEXAY (pakTamu U Teopuel, MPUYMHON M CIEICTBUEM IpPU aHAJIU3e
MPOOJIEMHBIX CUTYaIlMii 1 00OCHOBAaHUY MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAHHM.

11 kaace

BrinyckHUK Hay4uTcs:

® pacKpbIBaTh Ha MPUMEpaAX poJib XUMUHU B (OPMUPOBAHUU COBPEMEHHOM HaAyYHON KapTUHBI MHpa U B
MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa;

® JICMOHCTPUPOBATH HA TIPUMEPAX B3aMMOCBS3b MEKIY XUMHUEH U JPYTUMHU €CTECTBCHHBIMU HAyKAMH,
e noHumath Qusnueckuii cmpicn I[lepuoamueckoro 3akona JI.MI. MeHneneeBa M Ha €ro OCHOBE
OOBSCHATh 3aBUCHMOCTh CBOMCTB XHMHYECKHUX DJJIEMEHTOB M OOpa30BaHHBIX HMHU BEIIECTB OT
AIIEKTPOHHOTO CTPOSHUS aTOMOB;

® OOBSICHATH MPUYMHBI MHOTOOOpAa3Msl BEIIECTB HA OCHOBE OOIIMX MPECTaBICHUH 00 MX COCTaBe M
CTPOCHUH;

® MIPUMEHSATH MpPaBUla CUCTEMAaTHUYECKONH MEXIyHApOJAHON HOMEHKJIATYphl KaK CPEeICTBA pa3iMueHUs
U UIeHTU(UKAIIMK BELIECTB 10 UX COCTaBY U CTPOCHHUIO;

® XapaKkTepHu30BaTh (PU3NUECKHE CBONCTBA HEOPTAaHUYECKUX BEIECTB;

® XapaKkTepu30BaTh 3aKOHOMEPHOCTH B M3MEHEHUU XUMHUYECKHUX CBOMICTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COSAMHEHUMN, BBICIIUX OKCHUIOB U THIPOKCH/IOB;

® MIPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIIMA, PACKPHIBAIOIINX XapaKTePHbIE XUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB M3YUYEHHBIX KJIACCOB C LEIbI0 UX WIACHTH(PHUKAIMN U 00bICHEHUs 0o0jacTu
PUMEHEHUS;

® YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu C IeNIbI0 ONpeAeeHUs ONTUMAaIbHBIX
YCIIOBUHM MPOTEKAHUSI XUMUYECKUX TPOLIECCOB;

® YCTaHABIIMBATh T'€HETHUYECKYIO CBSI3b MEX]Y KJIACCAMH HEOPTaHWMUYECKUX BEIIECTB AJIsi 0OOCHOBAHUS
MPUHLIMITAATIFHOW BO3MOKHOCTH IMOJIyYE€HUsI HEOPraHWYECKUX COEIMHEHUHN 3aJaHHOTO COCTaBa U
CTPOCHHUS;



e 10A0UpaTh peareHThl, YCIOBHUS W OINPENENATh MPOIYKTHI PEaKIHid, MO3BOJSIOMIMX PEaTH30BaTh
7abopaTopHble W  MPOMBIIIJICHHBIE CIHOCOOBI TMOJMYYeHHs] BaXHEMIIMX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB;
® [IPUBOJUTH NPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B IPHUPOAE, MPOU3BOJCTBEHHBIX
MpoLeCcCaxX U KUZHENEATEIbHOCTH OPraHU3MOB;
e 000OCHOBBIBaTh NPAKTUYECKOE HCIOJIH30BAHME HEOPraHWYECKHX BELIECTB M WX peakiuid B
MIPOMBIIIJIEHHOCTH U OBITY;
® BBINOJHATh XUMHYECKMHM SKCIIEPUMEHT 10 PACHO3HABAaHUIO U IOJIYYEHHIO HEOPraHWYECKUX U
OpPraHMYECKHUX BELIECTB, OTHOCSIIUXCS K pa3jIMYHbIM KjlaccaM COEAMHEHHWH, B COOTBETCTBUU C
npaBWJIaMd M TpueMaMu Oe3omacHoi padoThl ¢ XMMHUYECKMMH BEIIECTBAaMH U J1abopaTOPHBIM
o0opynoBaHueM;
® IPOBOJIUTH MPOCTEHIINE pacyeThl HA OCHOBE XUMUYECKHX (DOPMYI U ypaBHEHUHN pEaKIHii;
e BJaJeTh NpPaBWIAMH U TMpHEeMaMH O€30MacHOM padoThl C XWMHUYECKUMH BEIIECTBAMH U
71a060paTOPHBIM 000PYIOBAHHEM;
® IPUBOJNTH IIPUMEPHI TUAPOIIN3A COJIEN B OBCEAHEBHOM )KM3HU YEJIOBEKA;
® MPUBOIUTH MPHUMEPHl XUMHUECKUX PEAKLUUH, PaCKphIBAIOIIMX OOLIMEe XMMHUYECKHE CBOWCTBA
IIPOCTBIX BEIIECTB — METAJUIOB U HEMETAJUIOB;
® OCYILECTBJIATh MOUCK XUMHYECKOH MHGOpMaluU MO Ha3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM
dbopMyaM BeIIeCTB;
® KpPUTUYECKH OIICHMBAThb W HWHTEPIPETHUPOBATH XUMHUYECKYI0 HH(POPMAIMIO, COAEPKALIYIOCS B
COOOILIEHUSAX CPEICTB MaccoBOM MHQoOpMAIK, pecypcax MHTepHeTa, HAYYHO-MOMYISIPHBIX CTAaThsIX C
TOYKU 3pEHHs] €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B IIENSAX BBISBICHUS OIMIMOOYHBIX CYXKICHHHA H
dbopMupoBaHUs COOCTBEHHOM MTO3UIINH;
® T[IPEACTaBIATh MYTH pEUICHUs TJOOANbHBIX NpoOJeM, CTOSIIMX TIepel 4YeJIOBEYECTBOM:
9KOJIOTHYECKUX, SJHEPTeTUUECKUX, CBHIPhEBBIX, U POJIb XUMHUHU B PEIICHUU 3TUX MPOOIIEM.
Buinycknuux nonyuum 603MOoACHOCMb HAYYUMBCAL:
® CNOJb30BaTh METOAbl HAYYHOTO T[IO3HAHWUSA TMPU BBINOJHEHUU TPOEKTOB M  y4eOHO-
HCCJIEIOBATENILCKUX 337ad IO M3YYEHHIO CBOMCTB, CIIOCOOOB TONY4YeHHS W PACIO3HABAHUSA
HEOPraHUYECKUX BEILECTB;
® OOBICHATH MPUPOAY M CHOCOOBI 00pa30BaHMS XUMHUYECKOW CBSI3M: KOBAJICHTHOHW (ITOJISIPHOM,
HEMOJISIPHOM), MOHHOM, METAJUIMYECKOH, BOJAOPOJAHOM — C LEJbI0 ONpEeIeieHUs XUMUYECKOU
AKTUBHOCTH BEIIECTB;
® YCTaHABJIMBATh T€HETHUECKYIO CBSI3b MEXIY KJIACCAMU HEOPTaHWYECKUX BEIIECTB IJIi 0OOCHOBAHUS
IPUHLIMIIAAIBHOW BO3MOKHOCTH IIOJIyUE€HUsI HEOPIaHWYECKUX COEIMHEHUM 3aJaHHOTO COCTaBa U
CTPOCHHS;
® YCTAHABIIMBATh B3aMMOCBS3U MEXNy (haKTaMH U TEOpHEH, MPUYNHOW M CIICACTBUEM IIPHU aHAIHN3E
POOJIEMHBIX CUTYallMii 1 0OOCHOBAaHUM MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKUX 3HAHUM.

2. Copep:xkanne y4ueOHOro nmpeamera

10kaacc

Teopust XUMHYECKOI0 CTPOCHUS OPraHNYecKuX coeqnHeHuil. IIpupona xumnyeckux csssei
Opranuueckue BemiecTBa. Opranndeckas Xumusi. CTaHOBIEHHE OPraHUYECKOM XUMHUU KakK HayKH.
Teopusi XMMHYECKOIO CTPOEHHUs BEIIECTB. YTiepolaHbli ckener. M3omepus. M3omepsl. CocTosHue
3JIEKTPOHOB B aTOME. DHEPreTUYecKre YPOBHU U MOAYPOBHU. DIEKTPOHHBIE OPOUTATIH. S-3JIEKTPOHBI
U p-onekTpoHbl. CnuH osnekTpoHa. CHapeHHbIE JJIEKTPOHBL.  DJEKTPOHHAs KOH(HUTryparus.
['padmyeckue 31eKTpoHHBIE (OPMYIBL. DJIEKTPOHHAS MPUPOJA XUMHUYECKHX CBSI3EH, M-CBSA3b U O-
CBsI3b. MeToJ| BaJeHTHBIX cBsA3ei. Kiaccudukamms opraHudeckux coequHeHui. DyHKIMOHAIbHAs
rpynmrma.
Yraesonopoabl
[Ipenenbuble yriaeBomaopoabl (ayikanbl). Bo3OyxaéHHoe cocTosiHue aToma yriepoxaa. [ mOpumnsarus
aTOMHBIX opOuTaneid. ODJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE alKaHoOB. ['omoiorw.
I'omonorunyeckass pazHocTb. ['omosorudeckuii psaa. MexayHapoJHasi HOMEHKIATypa OpraHUYeCKUX
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BeriecTB. M3oMmepus yriepoanoro ckenera. Meran. [lonyuenue, pusndeckue 1 XUMUYECKUE CBOMCTBA
MeTaHa. Peakuuu 3amemnieHusl (rajJIor€HUPOBAHUE), NETHIPUPOBAHUS U H30MEpHU3AIMM  aJKAHOB.
Henusle peakiuu. CBoOOAHBIE paauKanbl. ['anoreHonpous3BOJHBIE ankaHOB. KpaTHble CBS3H.
Henpenenbusle yrmeBogopoasl. AinkeHbl. CTpoeHHME MOJEKYJ, TOMOJIOTHs, HOMEHKJIaTrypa |
uzomepus. sp 2 -I'mbpuamszaums. OteH (3TuieH). V3oMepus TMOJNOXKEHHS BOMHOM CBA3M.
[IpoctpancTBeHHass m3omepus (crepeomzomepusi). [lomydeHne W XMMHUYECKHE CBOWCTBA aJKECHOB.
Peakuuu npucoeauHeHuss (TUAPUPOBAHUE, TAJIOTCHUPOBAHME, THUIpaTalus), OKUCICHUS U
nojuMepusanun  ankeHoB. [IpaBwiio  MapkoBHMKOBAa.  BBICOKOMOJEKYISIDHBIE — COEOUHEHUS.
KauectBeHHBIE peakiuu Ha JBOMHYIO CBSA3b. AJIKaJMEHBbI (IMEHOBBIE YTiIeBOJAOpoAbl). M3oMepus u
HomeHkiarypa. J{usunawmn (0yramuen-1,3). Uzonpen (2- metunOyraaueH-1,3). Conpsk€HHbIC TBOWHbBIE
cBs3u.  [lomyyeHue W XMMHMYECKHE  CBOMCTBA  aJIKaAUMEHOB. Peakuuu  npucOeIUHEHUS
(rajoreHUpOBaHUs) W TIOJMMEPHU3AINHN aJIKaJUCHOB. AJKHHBI. AIETHUJICH (9THH) M €r0 TOMOJIOTH.
Nzomepuss n HOMeHknaTypa. MexkiaccoBasi nzomepusi. sp-ImOpuauzamus. XuMudeckue CBOICTBa
aNKUHOB. Peakunu npucoequHeHs, OKUCICHUS U MOJIMMEpHU3ai alKUHOB. APEHbI (apoMaTHUeCcKHe
yraeBogopoasl). M3omepus u Homenkinatypa. benzon. benzonbHoe koisbuo. Tonyon. M3omepus
3aMeCTUTENEH. XUMHUYECKHE CBOWCTBA O€H301a ¥ €ro TIOMOJIOTOB. Peakuuy 3aMelleHUs
(ranoreHnpoBaHNe, HUTPOBAHUE), OKUCIIEHUS U NpUcoequHeHMs apeHoB. [lectunnael. ['enernueckas
CBS3b aPEHOB C APYTrUMU yriieBogopoaamu. [IpupoaHbie HCTOUHHUKHN yriaeBoAopoaos. [IpuponHslii ras.
Hedts. IlonyrHsle HedTsHble ra3zpl. Kamenusii yrons. Ilepepabotka HedTh. Ileperonka nHedTH.
Pextudukanmonnas kononna. bensun. Jlurpoun. Kepocun. Kpexkunr nedrenpoaykros. Tepmuaeckuit
U KaTAJIMTUYECKUM KpeKuHru. ITupomnus.

Kuciaopoacoaep:kamme oprannyeckue coeinHeHu s

Kucnoponconepxamue oprannyeckue coeauHeHus. OOHOATOMHBIE  NPEAEIbHBIE  CIUPTHI.
OyHKIUOHATBHAS TPYIIa CIUpPTOB. M3oMmepuss M HOMEHKJIATypa CIHUPTOB. MeTaHON (METHIIOBBIN
cnupt). OTaHon (3TWUOBBIA cnupT). llepBUYHBINA, BTOPUYHBIM W TPETUYHBIM aTOMBI YIJIepoAa.
Bonopoanas cBsa3e. [lonmydueHune n Xumudeckrue cBorcTBa cmiupToB. CiupToBOe OpokeHne. DepMEHTHI.
Bonoponusie csizu. @uznonornyeckoe AeHCTBUE METaHOa U ATaHoJIa. AJKOrojau3M. MHOroaToOMHbIE
CIIUPTHI. DTUIICHIIIUKOJb. ['uieprH. XUMUYECKUe CBOMCTBA MPENEIbHBIX MHOTOATOMHBIX CIUPTOB.
KauectBenHast peakiuiusi HA MHOTOAaTOMHBIE CIUPTHI. DEHOJbI. APOMAaTHYECKUE CITUPTHI.

Xumuueckue cBoiicTBa (eHona. KauecTtBeHHas peakius Ha (eHosn. KapOoHWIBHBIE COEIUHEHUS.
KapOonuneHas rpynmna. Anpaeruanas rpynna. Anpaeruabl. Ketonsl. M3omepuss u HOMEHKIATypa.
[lonyyeHue ¥ XMMHYECKHME CBOWCTBA albJAECTHIOB. Peakunu OKHUCIEHHS W TNPUCOCAUHEHUS
anpreruioB. KauecTBeHHbIE peakiiuu Ha anbaeruabl. KapOoHoBbie kucnoTel. KapOokcuiibHas rpyrma
(kapbokcorpymma). M3omepusi 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT. OIHOOCHOBHBIE TPENEIbHBIE
KapOOHOBBIE KUCTOTHI. [lomydueHrne OJHOOCHOBHBIX MPEAETHHBIX KapOOHOBBIX KHCIOT. XUMHYECKHE
CBOMCTBa OJHOOCHOBHBIX TMpeNeibHBIX KapOOHOBBIX KHUCIOT. MypaBbUHAs KHUCJIOTA. YKCyCHas
kuciota. Anerarsl. Cioxsble 3¢upbl. Homenknarypa. [lonydyenne, XuMHUECKHE CBOMCTBA CIIOKHBIX
a¢upoB. Peaknus stepudukanum. Ilenounoit ruaponus cinoxkHoro 3¢upa (ombuieHue). JXUpHI.
TBEpAble KUPBI, KUIKUE XUPbl. CUHTETUUYECKHUE MOIOIIME CPEACTBA. YTIEBOAb.. MoHOCaxapuabl.
I'moko3a. @pykrosa. Onurocaxapunbl. Jucaxapuasl. Caxaposa. [Tonucaxapuael. Kpaxman. ['nukoreH.
Peakuus nonmkonneHcanuu. KauectBeHHas peakuus Ha Kpaxmai. Llemtronoza. AneTwinesuionosa.
Knaccudukanms BOJIOKOH.

A3oTcoaepaniyue OpraHu4ecKue coeAuHeHUs1

A30TcoAepKallle OpPraHuYecKue coequHeHus. AMuUHbL. AMuHorpynna. AHuiuH. [lomyyenue u
XUMUYECKHE CBOMCTBA aHUJIWHA. AMUHOKHUCIOTHL. M3oMepust U HOMEHKIATypa. BUMONSpHBIA HOH.
[lentunnas (amuanHas) rpynmna. [lentugHas (amugHas) CBsA3b. XUMHYECKHE CBOMCTBA aMHHOKHUCIIOT.
Hentuner. [Homunentuast. ['munun. benku. Ctpykrypa GenKkoBOi MOIEKysbl (IepBUYHAS, BTOPUYHAS,
TpeTU4Hasi, YeTBEpTUYHAs). XHUMHUYECKHE CBOIcTBa OenkoB. [leHaTypaunuss u THAPOIU3 OEIKOB.
I[BeTHBIE peakiuu Ha Oenku. A3oTconepKalue rerepounkinieckue coequnenus. [upunun. [Muppoa.
I[Tupumugun.  Ilypun.  Aszotuctele  ocHoBaHus. HykienHoBble — KuciIoThl.  HykieoTtwasl.
KommiemeHnTapHbie a30THCTbIE OCHOBaHHMS. XHMHSL M 3J0pOBbe ueloBeka. Dapmakonoruyeckas
XUMHUS.



XuMus MoJIMMepoB

[Tomumepsl. Crenenp nonuMepuszanud. MoHoMep. CTpykTypHOe 3BeHO. TepMmomiacTUYHBIE
nonuMmepsl. Ctepeoperymsapubie nmonuMmepsl. [lomudtunen. [lomunpormnen. [lomurerpadropaTuieH.
TepmopeakTtuBHble TONMMMeEpbl. Denonodopmanbaeruaabie cMonbl. [lmactmMacchl. DeHOIIIACTHI.
Awmunorutactel. [lenommactel. Ilpuponuenii kaydyk. Pesumna. D0oHMT. CHHTETHUYECKHE KaydyKH.
Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

JdeMoHcTpanum (¢ ucnoJib3oBaHueM o0opyaoBanus neHrpa « Touka pocray)

e OOpasLbl OpraHuYecKrX BEeUIECTB U MaTepuanoB. Moaenu MOJIeKyJl OpraHMYeCKHUX BEIIECTB

e OTHOIIICHHUE ANKAHOB K KUCIIOTaM, II€JI0YaM, pacTBOPY MEepMaHTraHaTa Kajius 1 OpOMHOM BoJe.

e Mogenu MOJEKYyl TOMOJIOTOB M H30MepoB. lloiydeHnue amermineHa KapOWIHBIM CIIOCOOOM.
B3auMopeiicTBue ameruiieHa ¢ pacTBOpPOM IIepMaHraHaTa Kauus W OpomHOW Bomou. ['openue
aleTHICHA.

e PaznoxeHue kaydyka NpuU HarpeBaHUM W HCIbITAaHUE MPOJIYKTOB PA3JIOKEHHs. 3HAKOMCTBO C
oOpasramu Kay4qyKoB.

e benszon kak pactBopurenb. ['openue 6enszona. OTHomeHHe OeH3071a K OPOMHOM BOJE M PacTBOPY
nepMmanratara kanus. OKuciaeHue Toiyona

e PacTBOpeHUE B allETOHE PA3JIMUHBIX OPIAHUUYECKUX BEIIECTB.

e OOpa3ibl MOIOIMIMX U YUCTSAIIUX CPENICTB.

e OOpa31pl mIacTMace, CHHTETUYECKUX KaydYyKOB U CHHTETHUYECKHUX BOJIOKOH

JlaGopaTopHble ONBITHI (C UCIOJIb30BaHNEeM 000pynoBaHus HeHTpa «Touka poctay)

. I3roToBieHne Moenen MOJIEKyJl yTriIeBOLOPOA0B

. O3HakoMJieHHe ¢ oOpasamMu MpoayKTOB HedTenepepaboTKu

. Oxucnenue 3ra”ona okcugom meau (I1).

. PacTBOpeHue rnuneprHa B Bojie U peakius ero ¢ ruapokcuaom menu (I1).

. Okucnenue MeTaHais (3TaHalsa) OKCHIOM cepedpa.

. Oxucnenue metanans (3tanans) ruapokcuaom meau (I1)

. PacTBOpUMOCTB JKHPOB, JOKA3aTEIbCTBO UX HENPEAEIBHOIO XapaKTepa, OMBIJIEHUE KUPOB.

. CpaBHEHUE CBOMCTB MbLJIa U CHHTETUYECKUX MOIOIINX CPEICTB

. CBolicTBa I'TIOKO3bI KaK allbJETUOCTINPTA.

10. BzaumopeicTBre caxapo3bl C THAPOKCUIOM KAJIbITUA.

11. IlpuroroBienne KpaxMaabHOTO KJIEHCTEPA U B3AUMOAECUCTBHE C HOIOM.

12. 'maponu3 kpaxmaa.

13. O3HakomiieHuE ¢ 00pa3aMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.

14. I{BeTHBIE peaKkIuu Ha OCIKU

15. CBoiicTBa KanpoHa

IIpakTnyeckne padoThl (¢ MCMOJIb30BaHUEM 000pyA0BaHKs HeHTpa «Touka pocray)

1.« ITony4yeHue 3THIIEHA U ONBITHI C HUM.

2. «ITony4yenue u cBOMCTBA KapOOHOBBIX KHUCIOTY.

3. «Pemenue 3KkcriepuMEHTaIbHBIX 33/1a4 HA MOJIyYeHUE U PacliO3HABAaHUE OPTraHUYECKUX BELIECTBY.

4. «Pacnio3HaBaHueE MJIACTMACC U BOJIOKOHY.

O 00 1IN DN K W~

11 kaace

TeopeTuvyecKkue 0CHOBbI XUMMHU

Baxueiiire XxuMUUecKre MOHSTHS M 3aKOHbl. XUMUYECKUU 3JeMEHT. ATOMHBIA HOMep. MaccoBoe
yucno. Hykmuael. Pagrnonyknuasl. M30Tonbl. 3aKOH COXpaHEHUS MACChl BEMIECTB. 3aKOH COXPAHEHUS
u npesBpamenus sHeprud. Jledekr maccel. Ileprogmueckuil 3akoH. DJIEKTpOHHAs KOH(HUTyparus.
I'padpuaeckas smektponHas dopmyna. PacnpeneneHue >IeKTPOHOB B aToMax d3JEMEHTOB MallbIX U
OOJBIINX MEPUOJIOB, S-, P-, d- u f-onemenTsl. JlanTaHOW Bl AKTHHOUIBL. VICKYCCTBEHHO TOTyYeHHBIC
sneMeHThl. BanmeHTHocTh. BaneHTHble BO3MOXXKHOCTH aTOMOB. Bomopoaubie coenuHeHus. CtpoeHue
BemecTBa. MonHas cBs3b. KoBaneHTHast (monsipHass M HEMOJISIPHAsA) CBsI3b. DJIEKTPOHHAs (opmyIia.
Merammueckas cBsi3b. BomopomHast cBsi3b. ['mOpummsarusi aToMHBIX opoOutaneid. Kpucrtamisr:
ATOMHBIE, MOJICKYJSpHbIC, HWOHHBIE, METAJUTMUeCKue. OIeMeHTapHas sueiika. [lomumopduzm.
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[Momumopdusie Moandukauuu. Asmmorponus. HWzomepus. [omomnorums. XUMHUECKHH CHHTE3.
Xumnueckue peakiuu. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE peakuuu. Peaknum pas3noxeHus,
COCIMHEHUS, 3aMEIICHUs, OOMeHa. DK30TepMHUECKHEe U dHAOTEepMUYeckue peakuuu. OOpaTUMble U
HeoOpaTtuMple peakiuu. TermoBoil 3¢ ekt peaknuu. 3akoH ['ecca. TepMoxumMudeckue ypaBHEHUS.
Tennora obpazoBanus. Temnora cropanus. CKOPOCTh XUMUYECKOM peaKIIiH.

AKTHUBUPOBAHHBIM KOMIUIEKC. 3aKOH AEHCTBYIOIIMX Macc. KHHETHYecKoe ypaBHEHHE pPEaKIuu.
Karamus. Karammuzarop. Maruburtop. 'oMoreHHBIi M reTeporeHHbI karanu3. Karamurtuyeckue
peaknuu. Xumuueckoe paBHoBecue. I[lpunuun Jlelllarenbe. PactBopbl. [lucnepcHbIE CHUCTEMBI.
PactBopsl. I'pyboaucniepcHble cucTeMbl (CYyCHEeH3UMH M 3Myiabcuu). KosmouaHble pacTBOPHI (3017H).
Anspozonu. CiocoObl BhIpakeHUs KOHIIEHTPALUK pacTBOPOB. MoJIsipHast KOHLEHTpalus (MOJISPHOCTB ).
DIEKTPOIUTHL. DNEKTpouTHUYECKast qucconuanus. Ctenenpb auccounanuu. Koncranta nuccouuanum.
Bonopoansriii mokasarens. Peakiiuu noHHoro oomeHa. ['maponu3 oprannueckux BemiecTB. [ maposm3
cojiell. DJIEKTPOXMMHUYECKUE peakuuu. lanpbBaHMYecKMi »3rneMeHT. Onekrtpoasl. Anozn. Karon.
AxKkymynsaTop. TOMIMBHBIN 3€MEHT. DJIEKTPOXUMHUS. Pl CTaHIapTHBIX JIEKTPOJAHBIX MOTEHIIHAJIOB.
CranpaptHble ycioBus. CTaHAapTHBIA BOIOPOAHBIN anekTpon. Kopposusa meramnoB. XuMmuueckas U
SJIEKTPOXUMHUYECKAST KOPPO3UA. DJIEKTPOJIHM3. OJEKTPOJU3 BOAHBIX PACTBOPOB. DIIEKTPOJIH3
pacIuIaBoB.

Heopranuveckasi xumust

Metamnel. CriocoObl monydeHus: MeTawioB. Jlerkume wu Tspkénmple MeTaiutbl. JlerkornaBkue U
TYroIuIaBKME MeTaiibl. Mertamnuuyeckue sineMeHTsl A- u b- rpynn. Menpb. [{unk. Tutan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crnassl. Jlerupytomme no6asku. UépHplie MeTaiibl. L{BeTHbIE MeTaslIbL.
Uyryn. Cranb. JlerupoBanueie ctanu. OKCUIbl U THUAPOKCUIbI MeTauioB. Hemeramibl. Ilpocteie
BellecTBa — HeMeTaubl. Yriepoa. Kpemuuit. Azor. ®ocdop. Kucmopon. Cepa. drop. Xiop.
Kucnorueie oxcuabl. Kucnopoacomepxkane kuciaoTel. CepHass KUCIOTa. A30THasg KHUCIOTA.
BonoponHbeie coenuHeHuss HeMETauloB. ['eHeTHueckas CBS3b HEOPraHMYECKUX M OpPraHMYECKUX
BEIIECTB.

XuMHuS 4 )KU3Hb

XuMu4ecKkas MPOMBIIUIEHHOCTh. XUMHUUEcKas TexHosiorud. Y€pHas meramnyprus. [JoMeHHas medsb.
Arnomepanus. Kuciaopoanelii kouBepTep. be3oTxoaHoe npon3BoacTBO.OKOIOTMYECKUM MOHUTOPHHT.
[IpenenbHO JOMYCTUMBIE KOHLIEHTPAUU

JdeMoHcTpanum (¢ ucnoJib3oBaHueM o0opyaoBanus neHrpa « Touka pocray)

e Moienu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUINYECKUX KPUCTAIUIMYECKUX PEIIETOK.

e Mozenu MoJIeKyJl H30MEPOB U TOMOJIOTOB

e Pa3jinyuHbIe TUMBI XUMUYECKUX PEAKIIUM, BUJICOOTBITHI IO OPTaHUYECKOW XUMUHU.

e O0Opa3Ibl METAJIJIOB M X COSAMHEHUH, CIIABOB.

¢ B3anmoeiicTBre METAJIOB C KUCIOPOAOM, KHUCIOTAMH, BOJIOM.

e Jloka3zaTtenbcTBO aM(POTEpHOCTH ATIOMUHUSA U €0 THIPOKCHA.

e BzaumMopeilicTBue Meau M Kejle3a ¢ KHCIOpPOIOM; B3aUMOJEHCTBHE MEAM U XKejle3a ¢ KUCIOTaMu
(cepHas, cosiHas).

e [Tonnyuenue runpoxcunos meau (II) u xpoma (IIl), okcuga menu.

e BzauMopelicTBHE OKCUAOB U THIPOKCHIOB METAJUIOB C KUCIOTaMHU.

e JlokazarenscTBO ampoTtepHocTr coeaunHenuit xpoma(Ill)

e O0Opa3Ibl HEMETAILIOB.

e Mosienu KpUCTANIMYECKUX PEIIETOK anMasa u rpadura.

e [lomyyeHne amMmMaka U XJIOPOBOAOPOJA, PAaCTBOPEHHE HX B BOJAE, [0KAa3aTeIbCTBO
KHCJIIOTHOOCHOBHBIX CBOMCTB 3THX BEILIECTB.

e CxUranue yrjig U cepbl B KUCJIOPOJE, ONPECIEHNE XUMUYECKUX CBOMCTB MPOAYKTOB CTOpPaHUS.
B3anmopeiictBue ¢ MeIbH0 KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTBI, KOHLIEHTPUPOBAHHOW H
pa30aBIIEHHON a30THOM KHCIIOTHI.

e OGpa3ubl cpencTB OBITOBON XUMUHU, HHCTPYKIIMU IO UX IPUMEHEHHUIO.

JlaGopaTopHble ONBITHI (C UCIOJIb30BaHNEM 000pynoBaHus HeHTpa «Touka pocTay)



1. 3yueHne BAMSIHUA PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKLIUi
2. OnpenencHue peakuu Cpebl yHUBEPCAIbHBIM HHAUKATOPOM.

3. 'uaponus coneit.

IpakTnyeckne padoThl (¢ MCMOJIb30BaHUEM 000pyA0BaHKs HeHTpa «Touka pocray)
1. ITpurotoBineHne pacTBOPOB C 3a1laHHON MOJISIPHOM KOHLIEHTPALUEN».
2. PemieHne 3KkCepUMEHTANBHBIX 33]1a4 MO TeMe «MeTab
3. Pemienue skcriepuMeHTaIbHBIX 3a1a4 1o Teme «HemeTanasn»
IlepedyeHnnb J1a00PATOPHBIX ONBITOB M MPAKTHYECKUX PadOT
(c ucnosab3oBanueM 060pynoBanus neHTpa «Touka pocray)

10 kaacc
JlabopaTopHble ONBITHI IIpakTnyeckne padborTnl
1. Hsrorosienune MoZeIIen monekyn | 1. « IlomyueHue »STwieHa U H3yYEHHE €T0
YIJIEBOJOPOIOB CBOICTBY.
2. OsznakomiieHne ¢ oOpasmamu MpoaykToB | 2. «llomyyeHne yKCYCHOM KHCIIOTHI U M3y4YeHHE
HedrenepepabOTKH €€ CBOMCTBY.
3. Oxkucnenue 3tanona okcuaom meau (I1). 3. «PelieHue SKCHNEpPUMEHTANBHBIX 3aJad Ha
4. PactBopenne riuuepuHa B BOAE U | paclio3HAaBaHUE OPTaHUYECKUX BEILIECTBY.
peakuus ero ¢ rugpokcugom meau (I1). 4. «Pacro3HaBaHue MJIaCTMACC U BOJIOKOH).
5. Oxkwucienre MeTaHais (dTaHas) OKCHIOM
cepebpa.
6. Oxkwucienne MeTaHaJs (aTana)
ruapokcuaoM meau (11)
7. PacTBOpUMOCTH KMPOB, JOKa3aTEIbCTBO
UX  HENpeNelIbHOrO0  XapakTepa, OMBUICHHE
KHUPOB.
8. CpaBHenue CBOMCTB MbLIa u
CUHTETUYECKUX MOIOILIUX CPEJICTB
0. CaoiicTBa [JIFOKO3bI KaK
aJbJIerUI0CTIUPTA.
10. B3aumopeiicteue caxaposbl c
TUAPOKCUAOM KaJbIIHSL.
11. IIpurorosnenue KpaxMaJabHOTO
KJIeiCTepa M B3aUMOJICUCTBUE C HOJOM.
12.  I'maponus kpaxmana.
13. O3HakoMJIeHHE ¢ O0pa3laMu TTPUPOTHBIX
Y UCKYCCTBEHHBIX BOJIOKOH.
14. [{BeTHBIE peakiuu Ha OENKH
15.  CpoiicTBa KanpoHa
11 kaace
1. W3ydenue BIMAHUS pa3iuyHbIX GakTopos | 1. IIpurorosieHne pacTBOPOB € 3aJaHHOU
Ha CKOPOCTh XMMUYECKUX PEeaKINil MOJISIPHOM KOHIIEHTPAILIUE».
2. Ornpenenenue peakiuu cpensl | 2. Pemienne skcnepruMeHTANIbHBIX 337124 110
YHUBEPCATbHBIM UHIUKATOPOM. TeMe «MeTab»
3. I'maponus couneil. 3. Pewienne skCcnepuMEHTIBHBIX  3aa4

o Teme «HemeTamibn

HanpasjieHusi NPOEKTHOM JAesiTeJIbHOCTH
(c mcnosab3oBanneM o06opynoBanus neHrpa «Touka pocray)

Hamnpasnenus IIPOEKTHOMI

NESATETLHOCTH 00 YyUarOIINXCSI peanu3anuu

Cpox

Ha3zBanue npoekra

10 xmacc 11 xmacc
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1.TBopueckoe CEHTSOPh Opranuueckas XumMusi | XUMUA JIETOM
BOKPYT HAacC
2. UccnenoBaTenbCcKoe STHBAph HUccnenosanue Mbu1a Uccnenosanue Boasl U3
KpaHa
arnpenb HUccnenosanue noussl | McciemoBaHue BOOEI U3
peku
3. ITpakTuko- HOSIOpb- N3ydenune xumuueckux | UTo CKphIBaeT
OpPUEHTHUPOBAHHOE Jexadpb BEIIIECTB B OBITY yIaKoBKa IPOAYKTOB?
4 lndopmarmoHHoe MapT YuéHble XUMUKHU AKTyabHbIE OTKPBITUSA
XUMUU.
5. UrpoBoe arpesnb-Mai 3anumarenbHas xumusi | M3 yero caenanbl
UTPYIIKH?
6.CounansHoe Mait Yrunuszanus KoMy HyxHa xumus?
MOJIMMEPOB

IIpoexkTHpOBaHUE COAEPKAHMSA:

KonuuecTBo yacoB
Ne i/t Pasennl, TeMBI ABTOpCKas Pabouas
nporpamma nporpamma
10 knacc
Teopusi XUMHYECKOTO CTPOCHHSI OPTaHMYECKUX COCTUHEHUM.

1.  |IIpupona XUMHYECKUX CBSI3EN 3 4

2. |YraeBomopoabl 9 10

3. Kucnopoacoaepsxaiiye opraHi4ecKue COeTUHEHUS 11 11

4.  |A3zoTcoaepxalirie OpraHM4ecKue COeIMHEHUS 5 5

5. | XuMHs IOJIMMEpPOB
Hroro B 10 kiacce: 34 34

11 kaace

1 [ToBTOpenue kypca xumun 10 kitacca 1 1

2.  |Teopernueckue OCHOBbI XUMUHU 19 19

3 Heopranunueckast xumus 11 11

4. | XuMUA U )KU3Hb 3 3
Hroro B 11 kaacce: 34 34
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TemaTH4ueckoe IJIAHMPOBAHHE C ONPEACJICHUEM OCHOBHBIX BUTI0B y‘l@ﬁHOﬁ ACATECJIBHOCTHU oﬁyqammnxcsl

Pa3pennl Tembl, BXOASIIHE B JTaAHHBIH XapakTepucTHKA OCHOBHBIX BU/I0B JeSITEJIbHOCTH YYeHUKA (HA OcHOBHBIE
NPOrpamMMmsbl pasaen YPOBHe y4eOHBIX AelCTBHIA) HaNpaBJICHUS
BOCIIMTATEIbHOM
AesITeJIbHOCTH
10 kaacc
Paszgea 1. 1 ypoxk. Ilpenmer opranudeckoil | OOBSICHATH, MOYEMY OPTaHUYECKYI0 XHMHUIO BBIACITWIM B OTAEIbHBIN 1,2,3,5,6
Teopus xumuu.  Teopus  XMMHYECKOro | pa3znen XUMHHU. [lepeuncisiTe OCHOBHBIE NMPEANOCHIIKA BOSHUKHOBEHHUS
XHMHUYECKOr0 | CTPOCHHUS OPTaHMYECKHUX BEIIECTB. | TEOPUM XUMHUYECKOTO CTpOeHHs. Pa3nuuare Tpu  OCHOBHBIX THIIA
CTPOCHUS 2 ypox. OCHOBHBIE MOJOXEHHS | YIJIEPOJHOTO CKEJIeTa: PpAa3BETBIIEHHBINA, HEPA3BETBICHHBIM U
OPraHMYecKHX | TEOPUM XUMHYECKOIO CTPOECHMS | HUKIMYecKui. OnpenensaTe HaIW4YuMe aTOMOB YIJepoia, BOAOpOAAa M
COeIMHEeHHIA. OpPraHUYECKUX COEIMHEHMI | XJIOpa B OPraHUYECKUX BEIIEeCTBaX. Pa3nuyarh MOHATUS «JIEKTPOHHAS
IIpupona A.M. bytnepoga. 000JI0UKa» U <«AJIEKTpOHHas opOuTaib». M300paxarb 3JIEKTPOHHBIE
XHMHYECKHX 3 ypox. CocTosiHUE 3JEKTPOHOB B | KOH(UTYpallMd aTOMOB 3JIEMEHTOB 1-T0 U 2-TO MEPHUOA0B C MOMOILBIO
cBsi3eii (4 yaca) | atome. DJEKTpPOHHAs  MPHUPOJA | AIEKTPOHHBIX U TpaduyecKux dSIEKTPOHHBIX (opmyn. OOBACHATH
XUMHUYECKHUX cBsA3el B | MEXaHU3M OOpa30BaHUS MU OCOOCHHOCTU G- U T- CBA3eil. Ompenensith
OpPraHUYECKUX COECTUHEHHUSIX. MIPUHA/UIEKHOCTh OPTaHUYECKOTO BEIIECTBA K TOMY WJIM MHOMY KJaccy
4 YPOK. Knaccudukanus | mo crpykrypHoii hopmyie.
COEAMHEHHI OpraHUYECKHUX.
Paznea 2. S5 ypok. OieKTpoHHOE U | OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAaHOB Ha OCHOBE 1,2,3,6
YrieBoaopoabl | IPOCTPAHCTBEHHOE CTPOEHHUE | MPEICTABICHUN o rubpuauzanuu opOuTaneil aToMma yriepoja.
(10 gacos) ankaHoB. ['omonmorm u wu3oMepsl | M3roraBnuBaTte MOZAEIN MOJEKYJ AJIKAaHOB, PYKOBOJICTBYSCH TEOPUEH
AJIKaHOB. XUMHUYECKOTO CTPOEHHUSI OPraHWYeCKHX BemecTB. OTiIMYaTh rOMOJIOTH
6 ypoxk. Meran — mnpocreiimmii | oT n3oMepoB. Has3piBaTh ajikaHbl 10 MEXIYHApOAHONH HOMEHKIATYpE.
MIPEACTABUTEND AJIKAHOB. CocTaBisATh ypaBHEHUS XMMHYECKUX pEAKIMM, XapaKTepU3YHOLIUX
7 YPOK. HenpenenbHpie | XMuMHUYECKHE CBOWCTBA METaHAa U €ro romMoJIoroB. Pemarb pacuyérHble

YTIEBOAOPOABL. AJNKEHBI: CTPOCHUE
MOJIEKYJ1, TOMOJIOTHSI ¥ U30MEPHS.
8 ypoxk. Ilpakmuueckaa paooma 1
«llonyuenue smunena u onvimol ¢
HUM».

9 ypok. AnKagueHbI.

10 ypok. AunerwieH u €ro

3a7a4M Ha BBIBOJ ()OPMYIIBI OPTaHHMUYECKOTO BEIIECTBA.

OOBACHATH MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIBI ATUJICHa HA OCHOBE
NpeACTaBICHUH O THOpPHAM3alMM AaTOMHBIX OpOHWTanell yriepona.
N300paxkaTh CTPYKTypHbIE (OpPMYNIBI aJKEHOB M HMX H30MEPOB,
Ha3bIBaTh QJIKEHBl 10 MEXKIyHAapOJHOH HOMEHKJIAType, COCTaBIATh
(opMyIIBI ATKEHOB IO WX HA3BAHUSM.

CocTaBnsiTh YpaBHEHHS XHMHUYECKHX DEAKIHH, XapaKTepU3YIOUIHX
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TOMOJIOTH.
11 ypox. beH301 U €ero roMoJIory.

CpoiictBa  OeHzona U ero
TOMOJIOTOB.

12 ypok. Touyon. W3omepus
3aMECTHUTEIIEHM.

13 ypok. IlpupogHbie HCTOUHHKH
YTJIEBOJIOPOIOB. [TepepaboTtka
HedTH.

14 ypok. Temamuueckasa padoma

XMMHUYECKHE CBOWCTBa ankeHoB. [lomywyaTe »sTuneH. Jloka3biBaTh
HEMpeAeNIbHBIA XapakTep TUJIeHA C MOMOIIbI0 KaUeCTBEHHOW peaKIuu
Ha KpaTHble CBA3U. COCTaBISATh YpPAaBHEHUS XHMHUYECKHX PEAKIUMH,
XapaKTePU3YIOMIUX HEMPEACTbHBI XapakTep ankaaueHoB. OOBICHATH
Sp-THOPUAN3ALMI0 W  TPOCTPAHCTBEHHOE  CTPOEHHUE  MOJICKYJIbI
aliCTUJICHA, Ha3bIBaThb TI'OMOJIOIM alCTUJICHaA IIO MC)KI[YHapOI[HOf/'I
HOMEHKJIaTyp€e, COCTaBIISITh YPABHEHUS PEaKLMi, XapaKTEPHU3YIOIINX
XUMHUYECKHE CBOMCTBA alleTUJICHA.

OOBACHATD DSJEKTPOHHOEC U TMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI
OcH3011a.

N 1 no memam «Teopusn | I300paxaTh CTPYKTYypHYIO hopMyy OeH30/1a IBYMSI CIIOCOOaMHU.
XUMUUECKO20 cmpoenusn | OOBSICHATh, KaK CBOWCTBAa O€H30J7a OOYCIIOBIEHBI CTPOEGHHEM €ro
Op2aHu4ecKux coeounenuity, | Monekynbl. COCTaBIATh YpaBHEHHUS peakUUd,  XapaKTEePU3YIOIIUX
«Yzeneeo0opoowvry. XMMHYECKHE CBOICTBA O€H301a U €r0 TOMOJIOTOB.
Pa3nean 3. 15 YPOK. Opnoatomuble | M300paxkars  obmiyto  ¢opMylly  OJHOATOMHBIX  IPEIEIbHBIX 1,2,3,4,6
Kucaopoacoaep | npenensubie crnupthbl. [lomyuenue, | cnupToB.OOBACHATH 00pa3oBaHne BOJOPOJHOM CBSI3M M €€ BIMSIHUE Ha
JKalme XUMHUYECKHE CBOICTBa U | pusndeckue cBoicTBa CHUPTOB.COCTABIATh CTPYKTYpHBIC (DOPMYIIBI
OpraHuvecKkue | IPUMEHEHUE OJTHOATOMHBIX | CIUPTOB M HMX H30MEpOB, HA3bIBaTh CIUPTHI IO MEXKIYHApOIHOM
CoeIMHEeHHUs MpeieIbHBIX CIIUPTOB. HOMeHKJIaType.OOBSICHIATh 3aBUCHMOCTh CBOWCTB CIHHPTOB OT HaJIHYHUS
(11 yacoB) 16 ypok. MHoroaromubie ciupThl. | hyHKIMOHANBEHOW rpynmbel (-OH). CocTaBisiTh ypaBHEHHS pEakiui,

17 YPOK. DeHOIbI u
apoOMaTHYeCKHUE CITUPTEHI.

18 YPOK. Kap6onnbHbie
COCAUHCHUA — AJIbACTUAbI u

KeToHbl. CBOWCTBA U NPUMEHEHHUE
aJbJACTU/IOB.

19 ypok. KapOoHOBBIE KHCIIOTHI.
XuMHUYECKHE CBOMCTBA u
MIpUMEHEHNE OJIHOOCHOBHBIX
MpeIeIbHBIX KAPOOHOBBIX KHCIIOT.
20 ypoxk. Ilpakmuueckaa paboma
2 «llonyuenue u ceoiicmea
KapooHoewlx KUciomy.

21 ypok. CiioxHbI€ YQHPBI.

XapakTEepU3yIOUIMX  CBOWCTBA  CIHPTOB M HUX  IPUMEHEHHE.
Xapakrepu3oBath  (pu3MoNOrMUYECKOe ~ ACWCTBUME ~ METaHola U
3TaHoja.CoCTaBIsATh YPAaBHEHUS PEaKIMil, XapaKTEePU3YIOIHNX CBOMCTBA
MHOTOaTOMHBIX CIIMPTOB, U IPOBOAUTH KAYECTBEHHYIO PEAKIHUIO Ha
MHOT0aTOMHbIe CUPTHL. OOBICHIATH 3aBUCUMOCTh CBOWCTB (heHOoJla OT
CTPOEHMSI €r0 MOJIEKYJIbI, B3aUMHOE BJIMSIHME aTOMOB B MOJIEKYJIE Ha
npumepe genosna. CocTaBIsITh ypaBHEHUS pPeaKlHii, XapaKTepU3yIOIINX
XUMHYECKHE CBOMCTBA peHoMa.

CoctaBnarb (GopMynbl H30MEPOB M TOMOJIOTOB ajbJAECTUAOB U HA3bIBATh
UX TIO0 MEXIYHapOJHOH HoMeHKJaTtype. OOBACHATh 3aBUCUMOCTh
CBOMCTB ajbJETHAOB OT CTPOEHHS WX (YHKIMOHAJIHHOW TPYIIIHL.
IIpoBoauTh KauecTBEHHBbIE peakuMM Ha anbaeruabl. CocTaBisATh
YpPaBHEHUS PpEAKUHM, XapaKTEepU3YIOIIUX CBOWCTBA  aJIbJIETUJIOB.
Coctaisath (HOpMyJIbl H30MEPOB M TOMOJIOTOB KapOOHOBBIX KHCIOT U
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22 ypok. Kupsl. Moromme
CpEICTBa.
23 ypok. VYrueoasl. [nroko3sa.

Omnurocaxapuel. Caxaposa.

24 YPOK. [Tomucaxapusl.
Kpaxmai. Lemntonosa.

25 ypok. Ilpakmuueckasn paboma
3 «Pewenue
IKCHEPUMEHMAIbHBIX 3A0a4 HA
nonyuenue u pacno3nasanue
OpP2AHUYECKUX 6EeU|eCHIB).

Ha3bIBaTh MX 10 MEXAyHapoAHOH HoOMeHKIaType. OOBICHATH
3aBUCUMOCTH CBOMICTB Kap6OHOBbIX KHUCJIOT oT HaJIn4us
¢dbyakuronansHol Tpynmnbel (-COOH). CocTaBnsaTh ypaBHEHUS pEaKIIHii,
XapaKTePU3YIOIIUX CBOMCTBA KAPOOHOBBIX KUCTOT. [lomy4yaTh YKCYCHYIO
KHCIIOTY U JIOKa3bIBaTh, YTO 3TO BEILECTBO OTHOCUTCS K KJIAcCy KUCIOT.
OTinuaTh MypaBbUHYIO KUCJIOTY OT YKCYCHOM C IIOMOILBIO XUMUYECKUX
peaKui.

CocraBnsaTh  ypaBHEeHUs  peakuuili  srepuduxammu.  OOBIACHATH
Ounosornueckyro posib kupoB. CoOmromath TmpaBujia 0€30mMacHOTo
oOparieHust Co CpeICTBAMHU OBITOBON XHMHUHU.

OOBACHATH OMOJIOTUYECKYIO POJIb ITIOKO3bI. [IpakTHyecku AoKa3bIBaTh
HaJIM4YKe (PYHKIMOHAIBHBIX TPYIII B MOJIEKYJIE TJIIOKO3BI.

OOBsCHATH, KaK CBOHCTBA caxapo3bl CBSI3aHBl C  HAJIMYHEM
(GyHKIMOHANBHBIX Tpynnm B €€ MojeKyJde, W Ha3blBaTh OOJIACTH
npuMeHeHus  caxapos3bl.  CoOCTaBJisATh  ypaBHEHUSA peakuui,
XapakTEepU3yIOUIMX CBOMCTBa caxapo3bl. (COCTaBlsATb ypaBHEHHS

peakuii TUAPOJIM3a Kpaxmalia W TOJIMKOHACHCAIIMH MOHOCAXapHI0B.
[IpoBOINTH KAYECTBEHHYIO PEAKIIMIO HA Kpaxmal

Pasznea 4. 26 ypok. AMUHBL. CocTaBnsATh  ypaBHEHHMS  pEaKLUH,  XapaKTEpPU3YIOLIUX CBOWCTBA 2,3,5,6
A3otcoaepxamu | 27 ypok. AMUHOKUCIOTHL. benku. | aMMHOB.
e opraHuveckue | 28 YPOK. Azorconepxkaiiie | OOBACHATh 3aBUCHUMOCTb CBOWCTB aMHHOKHCIOT OT CTPOEHHUS UX
coeIMHEeHU TeTePOLMKINYECKIE COCTUHEHUA. | QYHKUMOHAIBHBIX  rpyni.  Ha3piBaTh ~ aMHUHOKHCIOTHI o
(5 yacoB) HyxnenHoBble KUCIOTHI. MEXIYHapOJAHONH HOMEHKIIAType M COCTaBJIATH YPaBHEHUs peakiui,
29 ypox. XumMud U 300pOBBE | XaPAKTEPU3YIOIIUX UX CBOMCTBA.
YeJI0BeKa. OOBACHATh OMOJIOTHMYECKYIO pOJIb  OCIKOB M WX IMPEBpaIlCHU B
30 ypok. Temamuueckasn padoma | opranusme. [IpoBoIuTh BETHBIE pEaKIUK HA OEJIKH.
No 2 no memam | OOBACHATH OMOTOTHUECKYIO POJIb HYKJIEHHOBBIX KUCIIOT.
«Kucnopoocooepicauwjue ITonp30BaThCs MHCTPYKLKEHN K JIEKAPCTBEHHBIM Ipenaparam
opeanuueckue coeouHeHuny,
«A3zomcodeprcauwjue
opeanuuecKue coeOuHeHus).
Paznen 5. Xumus | 31 YPOK. CuHreTnueckue | 3anMChIBATh  ypaBHEHUs pPEAaKUMM  IOJIMMEpPU3alMU. 3aluChbIBAaTh 3,5,6
NMOJIMMeEpPOB MOJIUMEPBI. KonzgeHncannonHsle | ypaBHEHUsI PEaKIMi IMOJMKOHJeHcaluu. Pacrno3HaBaTh OpraHudeckue
(4 yaca) nonuMepsl. [leHommacTol. BEIIECTBA, MCMOJIb3ys KaUYeCTBEHHBIC PEaKIIUU
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32 ypok. Ilpakmuueckasn padoma
4 «Pacno3nasanue naacmmacc u
60J10KOH).

33 ypok. Opranuyeckas XHUMHS,
YeJI0OBEeK U MpUpoia.

34 ypok. ToroBslii ypok 1o Kypcy
xumun 10 kimacca.

11 kaacc

IloBTOpEHUE 1 ypok. IloBropenne kypca xumuu | Pacno3HaBarh OpraHnyeckue BEIIECTBA, MCHOJb3ysd KauyeCTBEHHBIC 3
kypca xumum 10 | 10 xnacca (1 u) peakuuu. Pemath pacu€THple 3amaud  Ha  BBIBOJ  (hOPMYIIBI
KJacca (1 yac) OPTaHWYECKOTO BEMIECTBA.

Paznea 1. 2 ypox. Xumuueckuil nsyeMeHT. | IlepeuncnaTe BajkHEHIIME XapaKTEPUCTUKM XHUMUYECKOTO 3JIEMEHTA. 1,2,3,
Teopernueckne | Hyxkmuapl.  M3orombl.  3akoHbl | OOBSICHATH paziuude MEXAY MOHITHIMH <«XUMHUYECKHHA 3JIEMEHT,
OCHOBBI XMMHMH | COXpPaHEHUsI MAacChl W DHEPrUU B | «HYKIUI», «U30TOM». [IpUMEHATh 3aKOH COXpaHEHHUs MacChl BELIECTB

(19 yacos) XUMHH. IIPU COCTABJIEHUM YPABHEHUN XUMHUYECKUX peakuuid. Omnpenensath

3 ypok. llepuogunueckuii 3aKoH.
Pacnpenenenue  3JIEKTpOHOB B
aToMax JJIEMEHTOB MalblX W
OOJBIITUX TIEPUOIOB.

4 ypok. Ilonoxenue B
MEePUONYECKOMN cCUCTEME
BOJOPO/JA, JAHTAHOUJIOB,
aKTUHOMJIOB U HUCKYyCCTBEHHO
MOJIYYEHHBIX 3JIEMEHTOB.

5 ypok. BaJIeHTHOCTbh ¥ BaJICHTHBIE
BO3MO>KHOCTH aTOMOB.

6 ypox.  OcHOBHbIE BUJIbI
XUMHYECKOH cBsa3u. MonHas u
KOBaJICHTHAs CBSI3b.
Merannuueckas CBSI3b.
Bonopoanas cBsi3b.

7 ypok. IIpocTpaHcTBEHHOE
CTPOEHUE MOJIEKYJIL.

8 ypok. CrpoeHue KpUCTaIIIOB.

MaKCHMaJbHO BO3MOXXHOE YHCJIO OJJIEKTPOHOB HA JHEPreTHYECKOM
yYpOBHE. 3amuCchiBaTh rpaguvecKkrue dIEKTPOHHBIE (HOPMYIHI -, p- U d-
AJIEMEHTOB. XapaKTepH30BaTh TMOPSAOK 3alOTHEHUS DJICKTPOHAMHU
JSHEPTeTUYECKUX YPOBHEH M MOIYypOBHEH B aroMax. OOBICHATH, B 4YEM
3aKJIF0YaeTcsl (PU3NIECKHUA CMBICI TIOHATUS «BaJCHTHOCTEY». OOBSICHSTS,
9YeM OIpEAENSIOTCS BaJICHTHBIE BO3MOXKHOCTH AaTOMOB  Pa3HBIX
areMeHTOB. COCTaBIATh TpadUuecKue IEKTpOHHBIE (POpMyIbl a3oTta,
docdopa, KucIoOpoga U cepbl, a TaKKEe XapaKTEepU30BaTb M3MEHEHMS
paanycoB aTOMOB XMMMUYECKUX 3JIEMEHTOB IO Nepuojam M A-rpymnmnam
MIePUONYECKON TaOIHIIBI.

OOBSACHATH MEXaHU3M OOpa30BaHMS MOHHON M KOBAJCHTHOM CBSI3U U

O0COOEHHOCTH  (PU3WYECKMX  CBOWCTB  HMOHHBIX M KOBAJCHTHBIX
coenuHennii. CocTaBIIsITh ANEKTPOHHBIE  (OPMYIIBI MOJIEKYJI
KOBAJICHTHBIX coefauHeHUH. OOBIACHATH MeXaHu3M 00pa3oBaHHS

BOJIOPOJIHOM M METAJUVIMYECKOM CBS3EH M 3aBUCHUMOCTb CBOWCTB
BEIIIECTBA OT BHJa XUMUUYECKOW CBs3U. OOBIACHATH MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ OPraHMYECKUX U HEOPTraHWYECKUX COCAMHEHHUH C
MMOMOIIBIO TIPEACTABICHUH O TuOpuau3anuu opoutaneii. OOBIACHITH
3aBUCUMOCTb CBOWCTB  BEIIECTBA OT THUIIA €r0 KPUCTAJUIMYECKOU
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Kpucranmimyeckue pemeTku.
[TpuurHBEI MHOTOOOpA3Hs BEIIECTB.
9 YPOK. Knaccudukanus
XUMUYECKUX PEAKLUN.

10 ypok. CkopocTh XHUMHYECKHX
peakuuii. Katanus.

11 ypok. XuMH4eCKOe paBHOBECHE
U YCJIOBHSI €70 CMELICHHUS.

12 ypok. /lucnepcHble CUCTEMBI.
Crnioco6b1 BBIPa)KEHUS
KOHIIEHTPALlUU PacTBOPOB.

13 ypok. Ilpakxmuueckasa padoma
1 «Ilpuzomoenenue pacmeopoe c

3a0anHOu MONAPHOU
KOHyeHmpayueiy.

14 ypok. DNEeKTPOIUTHYECKAS
ACCOLMAIIMSL. Bonopoansrit
nmokaszaTellb. Peaklium  HMOHHOIO
oOMmeHa.

15 ypok. ['maponus opraHm4ecKux
Y HEOPTraHWYECKUX COCTMHEHUII.

16 ypok. Temamuueckaa pavoma
Ne I no meme «Teopemuueckue
OCHOGBL XUMUUY

17 ypok. XuMUYECKHE UCTOUHHUKHU
TOKA. Pan CTaHJIapTHBIX
3JEKTPOJIHBIX MMOTEHIUAJIOB.

18 ypok. Kopposuss MetaisioB u
€€ peaynpeKICHUE.

19 ypok. Daektpomnus.

20 ypok. Pemenue 3anay o teme:
«Teopernueckre OCHOBBI XUMHH

pemérku. OOBSICHITh IPUUUHBI MHOT000pa3us BEIIECTB.

[lepeuncnarb  mpuU3HAKH, Mo  KOTOPBIM  KJIACCU(DUIUPYIOT
XUMHUeckue peakuuu.OO0bSICHIATh CYHIHOCTh XHUMHUYECKOW peaklUu.
CocTaBnsATh ypaBHEHHS XHUMHMUYECKHX pPEAaKIUN, OTHOCSALIMXCS K
onpeaenéHHomy Tuiy. OOBACHATH BIMSHHE KOHLEHTPALUNA peareHTOB
HA CKOPOCTh TOMOTE€HHBIX W TETEepPOreHHBIX peakiuil. OOBSICHATH
BIIUSTHUE DPA3IWYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakluH, a
Takke 3HAYCHHE NPUMEHEHUs KaTaiu3aTOPOB W HMHTUOUTOPOB Ha
npakTuke. OOBACHATH BIUSHUE M3MEHEHUS KOHIIEHTPAIMH OJHOTO W3
pearupyromux BelIeCTB, TeMIEparypbl M JaBJICHUS HAa CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI.

XapakTepu3oBaTh CBOMCTBA Pa3IMUHBIX BHJIOB JHUCIEPCHBIX CHUCTEM,
YKa3plBaTh IPUYMHBI KOATyJSALMH KOJUIOMIOB M 3HA4YEHHE STOro
sBJEHUs. PemaTe 3a7auM Ha NMPUTOTOBJIEHUE PACTBOPA OMNPEACIEHHOU
MOJISIPHOM KOHUEHTpaluu. ['OTOBUTH pacTBOp 3aJaHHOW MOJISIPHOU
KoHIeHTpauu. OOBSICHATH, MMOYEMYy PACTBOPHI BEIIECTB C MOHHOW U
KOBQJIEHTHOM TIOJISIPHOM CBSI3bI0  MPOBOMST AJIEKTPUYECKUM  TOK.
Ompenenars pH cpeabl ¢ NOMOIIBIO YHUBEPCATBHOTO WHIUKATOPA.
OOBSACHATH C TO3UIMKA TEOPUU DIIEKTPOIUTHYECKON JIHCCOIHAINH
CYIIHOCTh XUMHUYECKHX pPEaKUHi, MPOTEKAIOIMMX B BOJHOW cpene.
CocTaBnsATh TMOJHBIE U COKpAIEHHBIE HOHHBIC YpaBHEHUS pEaKIIUil,
XapakTePU3YIOIUX OCHOBHBIE  CBOWCTBA  BAXKHEHIIUMX  KJIACCOB
HEOpraHu4YecKux coeAnHeHui. OnpenensiTh peakluio Cpelbl pacTBOpa
comu B Bozme. CocCTaBisiTb ypaBHEHHS PEAKUHMM  TUIPOJIHM3a
OPraHMYECKUX U HEOpraHudecKux BemecTB.OOBICHATh MPUHIIHII
paboThl rajbBaHUYECKOTo dyeMeHTa. OOBACHATH, KaK YCTpPOEH
CTaHAAPTHBIA  BOJXOpPOAHBIM  3yekTpox.  llosmb3oBaTeca  psaom
CTaHAAPTHBIX JJIEKTPOAHBIX MMOTEHUMAI0B. OTIMYaTh XUMHUUYECKYIO
KOPpPO3UI0 OT 3JICKTPOXUMHUYECKOH. OOBSICHATH MPUHIUIBI 3aIIUTHI
METAJUIMYECKUX U3AEIUA OT KOPPO3HH.

OOBSACHATH, KaKWe NPOIECCHl MPOMCXOAAT HAa KATOAEC W aHOAE MpH
3JIEKTPOJIN3€E PACIJIaBOB U pacTBOPOB cojiel. CoCTaBlATh CyMMAapHBIE
YpaBHEHUS PEAKIINI 3JIEKTPOIH3a.

Pazgea 2.

21 ypoxk. O0miast XapakTepUCTHKA U

XapakTepu30BaTh OOIIME CBOMCTBA METAJUIOB W PAa3bACHATh MX Ha

1, 3,5,
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Heopranuuecka
sl XUMHS
(11 yacoB)

CHOCOOBI MOJTYYEHHUS] METAJUIOB.

22 ypok. O030p METAUIMUECKUX
31eMeHTOB A- 1 b-rpymm.

23 ypok. Menp. llunk. Turan.
XpoM. XKene3o, HUKEIb, IUIATHHA.
24 ypox. CruiaBbl METAJLIOB.

25 ypoxk. OKcuabl U THUAPOKCHUIIBI

METaJUIOB.
26 ypok. Ilpakmuueckaa paboma
2 «Pewenue

IKCHEPUMEHMAIbHBIX  3A0a4 N0
meme «Memanniy.

27 ypox. OO630p HEMeTaIOB.
CaoiicTBa u IIPUMEHEHHUE
BAKHEUINX HEMETAILIOB.

28 ypok. OOmas xapakTepucTHKa
OKCHJIOB HEMETaJJIOB U
KHCIIOPOICOACPKAIINX KHCTIOT.
OKuCIUTENbHBIE CBOMCTBA CEpPHOMU
U a30THOM KHUCJIOT. BomopoaHbie
COCIMHEHUS] HEMETAJUIOB.

29 ypok. [I'eHeTmueckasi CBSI3b
HEOPTaHWYECKUX U OPTaHHYECKUX
BELIECTB.

30 ypok. Ilpakxmuueckaa paboma
3 «Pewienue
IKCHEPUMEHMAIbHBIX 3404 No
meme «Hememannuy.

31 ypok. Temamuueckaa paboma
2 no meme «Heopzanuueckasn
XUMUAN.

OCHOBE IPEJCTABICHUN O CTPOCHUH aTOMOB METAJUIOB, METAJUIMYECKOU
CBA3U U METAJUIMYECKOU KpUCTAIUIMYECKOMN pewmérke. MimmoctpupoBars
npuUMepaMu  CHOcOObl  TMOMY4YeHHs] METa/uioB.  XapaKTepHu30BaTh
XUMHueckue cBoiictBa MetawioB IA—IIA rpynn u  amoMuHus,
COCTaBJISTh COOTBETCTBYIOIIME YpaBHEHHUA peakuuid. OObICHAITDH
0COOEHHOCTH CTPOEHHS aTOMOB XHMMHYECKHX O3JIEMEHTOB b-rpymnmn
nepuoanueckoit cucremsl J[. M. Menaeneea. CocTaBisiTh ypaBHEHUS
peakuuii, XapakTepU3yrIlUX CBOWCTBA MEIU, LIMHKA, TUTaHAa, XpOMa,
xkenesa. [IpenckaspiBaTh CBOMCTBA CIUTaBa, 3Hast €ro cocTaB. OOBICHSTH,
KaK H3MEHSIIOTCSI CBOICTBAa OKCHJOB M THJIPOKCHJIOB METAJIOB IIO
nepuosaM W A-rpynmaMm mnepuoandeckoi Tabmuibl. OOBSCHATH, Kak
W3MEHSIOTCS] CBOMCTBA OKCHJ0OB M THIPOKCHIOB XMMHUECKOTO JIEMEHTA
C TOBBILICHUEM CTENEHUW OKHUCJIEHUS €ro aroMa. 3aluchiBaThb B
MOJIEKYJISIPHOM U HMOHHOM BHJE YPaBHEHHsS XMMMUYECKUX peaKLui,
XapakTEePU3YIOIIUX  KHCIOTHO-OCHOBHBIE  CBOMCTBA  OKCHJIOB |
TMIPOKCUIOB METAJNIOB, a TaKXe SKCIIEPUMEHTAIBHO JOKa3bIBaTh
HaJu4Me 3TUX CBOWCTB. Pacrno3HaBaTh KaTHOHBI COJIEHW C MOMOILBIO
KayeCTBEHHBIX  peakiuil.  XapakTepu3oBaTh  OOIIME  CBOWCTBA
HEMETAJJIOB U Pa3bsCHATh MX HAa OCHOBE INPEACTABIECHUN O CTPOESHUU
atoMa. HaspiBaTh o0O0JacT NpPUMEHEHHs BaXHEMIINX HEMETAaIJIOB.
XapakTepu3oBaTb CBOMCTBA  BBICIIMX OKCHJOB HEMETaUIOB U
KHCJIOPOJICOAEPIKALTUX KHCJIOT, COCTAaBJISITh YpaBHEHUS
COOTBETCTBYIOILINX PEAKIUN U OOBSICHATH UX B CBETE MPE/ICTaBICHUI 00
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMIX U JIIEKTPOIUTHYECKON
mucconuanuu. CoCTaBisITh YpaBHEHHUs PEAKLMM, XapaKTEepHU3YIOIIUX
OKHCJIUTENIbHBIE CBOMCTBA CEPHOM M a30THOM KUCIOT. XapaKTEPU30BaTh
MU3MEHEHUE CBOICTB JIETyUYUX BOJOPOJHBIX COEIMHEHUN HEMETAJUIOB I10
nepuoay M A- rpynmaM MNEepHOIUYECKON cHUCTeMBbl. JloKa3bIBaTh
B3aMMOCBSA3b  HEOPraHMYECKMX M  OpPraHMYECKUX  COEAMHEHHUH.
CocTaBnATh  ypaBHEHUsT XUMHYECKHX  pPEAKUUN,  OTpa)karolux
B3aMMOCBSI3b HEOPTaHMUECKUX U OPraHMYECKUX BEUIECTB, OOBSICHATD UX
Ha OCHOBE TEOPHUH 3JIEKTPOJIUTHYECKON TUCCOUMALNU U MTPEACTABICHUI
00 OKHCIIHMTEIbHO-BOCCTAHOBHUTEIBHBIX MpOIleccax.

[IpakTnueckn pacrno3HaBaTh BEHIECTBA C IMOMOIIBID KAaYECTBEHHBIX
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peaKkuii Ha aHUOHBI

Paznen 3. Xumus | 32 YPOK. Xumus B | OOBSACHATH HayyHbIE TPUHIMIBI  TNPOU3BOACTBA Ha  IMpHUMEpe 3,4,5,6

U Ku3Hb (3 yaca) | IPOMBIIIEHHOCTH. [TpuHIMIBI | TPOU3BOACTBA CEPHOM KUCIOTHI. [lepeuncinsaTh IPUHIMITBI XUMHUYECKOTO
XUMHAYECKOTO NPOM3BOJICTBA. | IPOU3BOJICTBA, HCIOJb3yeMble NpPU TMOIXy4eHUH uyryHa. COCTaBISATh
XUMHKO-TEXHOJIOTHYECKUE YpaBHEHMs] XMMHUYECKMX peakIUi, NPOTEKAOUMX MpH MOJy4eHUU
MIPUHITUITBL NPOMBIIIJICHHOTO | yyryHa u crtanu. CoOmogate mpaBuia Oe3omacHoil  paboThl  cO
MOJTy4YeHUs METAJUIOB. | CpeICTBAMHM OBITOBOH XUMHMU. OOBACHATH NPUUYMHBI  XUMHUYECKOTO
[Tpon3BOACTBO YyT'yHA U CTAJIH. 3arpsi3HEHUS BO3/lyXa, BOJAOEMOB U ITOYB
33 ypox. Xumus B ObITY.
XuMu4eckass HMPOMBIIIICHHOCTh U
OKpy’Karolas cpefa.
34 ypok. UroroBbiii ypok 1O
Kypcy xumun 11 kiacca.

COI'ZTACOBAHO COI'ZTACOBAHO

IIporokon 3acenanus

METOOUYECKOI0 00beJTUHEHHS

y‘-IHTCHGfI Hpe,[IMGTOB CCTGCTBCHHOHay‘-IHOI‘O OUKJIa
MBOY COUI Ne 4 um. B.B. IlIutuka cT. ATamMaHCKO#

0T 26.08.2022

ma Ne 1
JI.B. JIeBueHKO

fdy —
[

3aMecTuTeNnb JUpPEKTOpa

o y4eOHoii pabote

r“.“-‘-:'_f-’_ PRI T TP
< /‘? 30.08. 2022 rona.

3orkuna JI.H.
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