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Padouas mporpamma nmo xumum s 10-11-x kaaccoB (0a30Bblii ypoBeHb) B COOTBETCTBHHM €
TpedoBanusamu ®I'oC COO

IHosicHuTEeNbHAA 3aNIHCKA

Pabouas nporpamMmma o0yyeHHus1 XMMUH Pa3padoTaHa B COOTBETCTBHU ¢ HOPMATHBHBIMU AKTAMU:

- @enepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepaunm» (c
MOCIIEAYIO LIUMHU M3MEHEHUSIMMN);
- nmpuka3 MunuctepctBa obpasoBanus u Hayku Poccuiickoit ®enepaunu ot 17.05.2012 Ne 413 «O06
yTBEpXKJICHUU (enepasbHOr0 TOCYAapCTBEHHOr0 00pa3OBaTENbHOIO CTaHAApTa CpEeIHEro ooIero
00pa3oBaHUS» (c MOCIIEAYIOIUMHI M3MEHEHUSIMH );
- [lpumepnas mporpamma cpenHero (mosHoro) oOmero odpasoBanus mo xumuu st 10-11 xmaccos
obmeoOpa3oBaTenbHbIX yupexaeHui (IIpuMepHble mporpaMMel o yueOHbIM npeaMeraM. Xumus.10-11
KJIACCHI — M.: Benrana-I'pag, 2017);
- [Iporpammsl Kypca xumuH : 6a30Bbiil ypoBeHb, 10—11 kmacest / H. E. Ky3uenosa, H. H. 'apa. — M. :
Benrana-I'pad, 2017:

-PaGoueit mporpaMMbl BOCITUTAHUS

1. Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NpeAMeTa.

1.1. JIMYHOCTHBIE Pe3yJIbTAThI.

JINYHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrpaMMbl CpPeIHEro obuiero oOpa3oBaHUs JOCTUTAIOTCA B XOJ€
00y4eHus1 XUMUH B €IMHCTBE y4eOHON M BOCIUTATENbHOM AesTeabHocTH OpraHu3aluy B COOTBETCTBUU €
TPaJULUOHHBIMM POCCHUMCKMMHM COLMOKYJBTYPHBIMA U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
IOPUHATBIMM B OOIIECTBE IpaBWIAaMU W HOPMaMH IIOBEJEHHUS, U CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHMS, CAaMOpPA3BUTHUS U COLMAIM3aUU oOyyarommxcs. JIMYHOCTHBIE pe3yJsbTaThl OTPaKaroT
c(OpMUPOBAHHOCTh, B TOMUKCIIE B YACTH:

ITaTproTH4YecKOro BOCIMTAHUS

1) HEHHOCTHOI'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HayYHOMY HACIENHUIO,
MIOHMMAaHHs 3HAYEHUsS XUMHUYECKOW HAYKHM B JKU3HHM COBPEMEHHOI'O0 OOIECTBA, CIIOCOOHOCTU BIIAJEThH
JOCTOBEpHON HMH(pOpMAIMEH O TEPEIOBBIX JOCTIKEHHSIX M OTKPBITHSX MHUPOBOM M OTEUECTBEHHOM
XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpoiCcTBE MUpa U OOIIECTBa;

I'paxaanckoro BoCHuTAHUS

2) mpeACTaBIIEHUS O COLMAJbHBIX HOPMax M MpaBUaX MEKIMYHOCTHBIX OTHONICHHH B KOJUIEKTHBE,
TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHON AESITEIbHOCTU IPU BHIIOJHEHUHU Y4€OHBIX, I03HABATEIbHBIX
3a/1a4, BBIIOJHEHUM XWMHUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B MPOLIECCE 3TOW yU4eOHOH JeATENIbHOCTH; TOTOBHOCTH OLICHUBAThH
CBOE€ IIOBEJIEHUE U NOCTYIIKH CBOMX TOBApHIIEH C MO3UIUU HPAaBCTBEHHBIX U IPABOBBIX HOPM C y4ETOM
OCO3HAHUS MOCIIEICTBUN ITOCTYIIKOB;

IleHHOCTH HAYYHOT0 NO3HAHUS

3) MHpPOBO33pEHYECKHUX IPEACTaBIEHUN O BEUIECTBE W XMMHMUYECKOH peakluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKHU M COCTABJIAIOIIMX OCHOBY JUJISl IOHUMAHUS CYIIHOCTH Hay4HOMH
KapTUHBl MHpA; HPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aMMOCBA3SAX
4eJI0BEKA C IPUPOLHOM CPEAOH, O POIM XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) nmo3HaBaTeJIbHBIX MOTHBOB, HANPABJICHHBIX HA MOJTY4YEHHE HOBBIX 3HAHMH 1O XUMHUH, HEOOXOJUMbIX
JUTSE OOBSICHEHUST HA0JIF01aE€MBIX TIPOIIECCOB U SIBJICHUIA;

5) no3HaBaTenbHOW U MH(OPMALIMOHHON KYJIbTYpPbI, B TOM YKCJI€ HABBIKOB CaMOCTOSITEIbHON paboThI ¢
y4eOHBIMH  TEKCTaMM, CHpPAaBOYHOM  JIMTEPATypoOil, JOCTYNHBIMH TEXHHYECKMMU  CpeICTBaAaMU
MH(OPMAILIMOHHBIX TEXHOJIOTHA;

6) wuHTepeca K OOY4YEHHIO M TIIO3HAHHUIO, JFO003HATENHHOCTH, TOTOBHOCTH W CIHOCOOHOCTH K
caM000Pa30BaHMIO, MCCIIEOBATENBCKON JEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBICHHOCTH M
YPOBHS 00yUYeHHUS B alIbHEHIIIEM;

dopMHUpOBaHUS KYJIbTYPHI 310POBbS

7) oco3HaHUS LIEHHOCTH H3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3/I0pOBbIO, YCTAaHOBKH Ha
3I0pOBBIA 00pa3 KHU3HU, OCO3HAHHUS IMOCIEIACTBHI M HENPUSATUS BPEIHBIX MPUBBIUEK (YymOTpedsieHus
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aJIKOr 0J15, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOICHHSI TTPaBHII O€30MacCHOCTH MPU 00 paleHUH
C XMMHUYECKHMH BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU;

TpynoBoro BOCIMTAHUS

8) KOMMYHMKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Y4eOHO-HCCIIe0BATEIbCKOM,
TBOPYECKOW M APYTUX BHIAX ACSITEILHOCTH; HHTEpECca K MPAKTUYECKOMY H3yUeHUIO mpodeccuii u Tpyaa
pa3IMYHOrO POAa, B TOM YHCIIE HA OCHOBE MPUMEHEHHs NMPEIMETHBIX 3HAHHUN M0 XUMHUU, OCO3HAHHOTO
BBIOOpA MHAMBHUIYATbHON TPAaeKTOPUHU MPOAODKEHUSI 00pa30BaHUs ¢ y4ETOM JTMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHH;

JKOJIOTrHYEeCKOr0 BOCIIUTAHUS

9) SKOJIOTMYECKH I11eIeCO00pa3HOr0 OTHOIICHHS K MPUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3eMJie, OCHOBE €€
CYUISCTBOBAHMSI, TTOHUMAaHUs IICHHOCTH 3JI0POBOTO M 0€30macHOro oOpasa >KH3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U TICHUXHYECKOMY 3JI0POBBIO, OCO3HAHHS I[EHHOCTH
cOOMIOIeHUsT TpaBUil 0E€30MacCHOro MOBEAEHUs Mpu paboTe C BEHIeCTBAaMHU, a TaKXKe B CHUTYyalHsX,
YTPOXKAIOIINX 3I0POBBIO U KU3HHU JIFOJICH;

10) cnocoOHOCTH MPUMEHSTHh 3HAHUSA, IOJyd4aeMble MPH HU3YYEHUHM XHMHH, ISl peIleHus 3ajaad,
CBSI3aHHBIX C OKpY)Xalomled MNPUPOAHON Cpefaol, MOBBINIEHHS YPOBHS HKOJOTMYECKOH KYIbTYpHI,
OCO3HaHHS TJIOOAJIBHOTO XapaKTepa SKOJOTUYECKUX MpOOJIeM W MyTed HX pPEIIeHHs MOCPEICTBOM
METOJI0B XUMUHU;

11) 5KOIOTrUYECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI KM B TIO3HABATEILHON, KOMMYHUKATHBHOM
U COLMAIbHOM MpaKTUKeE.

MeTanpeamMeTHble pe3yJibTaThbl

B cocraBe MeranmpeaMeTHBIX pPe3yIbTaTOB BBLACISIOT 3HAYMMBIE I (DOPMUPOBAHUS MHPOBO33PEHHUS
oOlIeHayYHbIe TTOHATHUS (3aKOH, TEOPHUS, MPUHIINII, TUIIOTE3a, (aKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U
1p.), KOTOPBIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX U MO3BOJISIIOT HAa OCHOBE
3HAHUN U3 ATHX IPEeIMeTOB (HOPMUPOBATH MPEACTABICHHWE O IEIOCTHOW HAYYHOW KapTUHE MUpa, U
yHHUBEpCabHbIE Y4eOHbIe ACHCTBHs (ITO3HABATENbHBIE, KOMMYHHKATHBHBIC, PEryJSITHBHBIC), KOTOPHIE
obecreunBarOT (HOpPMUPOBAHHE TOTOBHOCTH K CaMOCTOATEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOH 1eITeThHOCTH.

MeTtanpenMeTHbI€ Pe3yIbTaThl OCBOSHUSI 00Pa30BaTEIBLHOM MPOTPAMMBI 110 XMMHUHU OTPAXKAIOT OBJIAJ[CHUE
YHUBEpCaJIbHBIMU MTO3HABATEIBHBIMH JICUCTBHUSIMU, B TOM YHUCJIE:

ba3oBeIMH JIOTHY €CKUMHU JICHCTBUSMU

1) yMeHueM McnoJib30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUSI TP OCBOCHU U 3HAHUI: PACKPBIBATh CMBICT
XUMHUYECKUX TMOHSATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH B3aMMOCBS3b C JPYTUMU
MOHATHSMH), HCIOIB30BATh MOHSTHS [JIsi OOBSICHEHUS OTIEIbHBIX (DAKTOB M SIBJICHUI;, BBHIOMPATH
OCHOBaHHUS W KpUTEpUM M KiIacCUUKALUU XUMHYECKMX BEIIeCTB M XHMUYECKUX pEaKIIMii;
yCTaHABIMBATh MPHUUYUHHO-CIEACTBEHHbIE CBSI3U MEXIY OOBEKTaMU H3yU€HHS; CTPOUTH JIOTMYECKHE
paccyxaeHus (HHIYKTUBHBIE, 1eYKTUBHBIE, [T0 aHAJIOTHH); €1aTh BHIBOJBI U 3aKIIIOYCHUS;

2) yMeHHEM IPUMEHSTh B MPOLECcCEe MO3HAHUS CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIOJIb3YEMbIE B
XUMHUH, TPE0OPa30BHIBATh MIMPOKO MPUMEHIEMBIC B XUMHUH MOJICTbHBIC MPEACTABICHUS —XUMUYECKUN

3HaK (CHMMBOJ 3JIEMEHTA), XUMU4ecKasi (GhopMysa U ypaBHEHHE XMUMHUYECKON peakuMu — IpU PEUICHUU
y4yeOHO-IIO3HABATEIbHBIX 3aJad; ¢ Y4€TOM OTUX MOJCNBHBIX IPEACTABIECHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKM H3Y4aeMbIX OOBEKTOB — XHMHUYECKHUX BEIIECTB U

XUMUYECKUX PEAKIUN;

bazoBbIMH HCCIEI0BATENBCKUMU €W CTBUSAMU

3) yMEHHEM HCIOJb30BaTh IMOCTaBJIECHHBIE BOMPOCH B KAue€CTBE MHCTPYMEHTA IO3HAHMS, a TAaKXKE B
KaueCcTBE OCHOBBI JUIsi (OPMHUPOBAHHS THUIOTE3BI IO MPOBEPKE TMPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKIEHUM;

4) nproOpeTeHre ONbITa M0 MIAHUPOBAHUIO, OPTaHU3AIMU U TIPOBEICHUI0 YYCHHUECKUX dKCIIEPUMEHTOB:
yMEHHE HaONI0JaTh 3a XOAOM TMpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro  pe3yJbTar,
dbopMmynrpoBaTh 0000IIEHHS W BBIBOALI IO peE3yJbTaTaM TMPOBEASHHOTO OIBITa, HCCICIOBAHUS,
COCTaBJIATh OTYET O MPOJIECTAaHHOM paboTe;

PaGoToii ¢ nadopmarnmeit



5) ymeHueM BbIOMpaTh, aHATU3UPOBATh U MHTEPHPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUAOB U (HOpPM
IIPEJCTaBJICHUS, MOJYyYaeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAyYHO-IOMYJISIpHAs JUTepaTypa XUMHYECKOTO
coziepXaHusl, clipaBOYHbIe TOcoOus, pecypcsl lHTepHeTa);

6) yMEHMEM MPUMEHATh pa3jIMyHble METOAbl W 3aIpOoChl MpPU IMOUCKE W OTOOpe HHPOpMALUHU U
COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJS BBIIOJIHEHUS Y4YEeOHBIX M I103HABATENbHBIX 3a7a4
ONpeACNIEHHOI0 THIA; TNPUOOPETEHHE OIbiTa B  O00JIACTH  HCIOJIL30BaHUS HMH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTypOH aKTUBHOIO HCIOJIb30BAaHUSA PA3IUYHBIX
MTOUCKOBBIX CHUCTEM;

7) yMEHUEM HCIOIb30BaTh U aHAIU3UPOBATh B Mpollecce yueOHONW M MCCIIE0BATEIbCKOM e TeIbHOCTH
nHGOPMAIIMIO O BIMSHUU TNPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SIMCTBAa W TpPAaHCIOpPTa HA COCTOSHUE
OKpY2Karolle! IPUPOAHON Cpenbl;

VYHUBepcaJbHBIMU KOMMYHHUKATHBHBIMH J1€H CTBUSMU

8) ymMeHueM 3aaaBaTh BONPOCH (B XOZ€ AHAJIOra W/MIM TUCKYCCHH) MO CYIIECTBY OOCYXIaeMOH TEMBI,
(bopMyTHUpPOBaTh CBOM MPEATIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS MPEII0KeHHOMN 3a1auu;

9) mnpuoOpereHue onbiTa IPE3CHTALUU pPE3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO0 HKCIEpHUMEHTa
(;1aGopaTopHOro oIbiTa, J1a00paTOpHOW pabOTBI MO MCCIEIOBAHUIO CBOICTB BEIECTB, Y4eOHOIO
IIPOEKTA);

10) 3aMHTEpEeCOBAHHOCTh B COBMECTHOM €O CBEPCTHHKAMM I103HABATEIbHOW U HCCIEN0BATENbCKOM
NESTeIbHOCTH IPU PEHIEHWH BO3HUKAIOIIMX INpo0JieM Ha OCHOBE Yyuéra OOIIMX HHTEPECOB U
COrJIaCOBaHUS MO3ULMH (00CYKIeHNs, OOMEH MHEHUSMH, KMO3T'OBbIE IITYPMBI» U JIp.);
VYHUBepcaabHBIMU PETYJIATUBHBIMU JEHCTBUAMU

11) ymeHueM caMOCTOATENbHO ONPEACNATh LEIM JEeITEeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U IMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JEATEIbHOCTb, BHIOMpATh HamboJjee
3¢ deKTuBHbIE CIIOCOOB!I pelIeHNs Yy4eOHBIX M MMO3HABATEIbHBIX 3a/1a4, KOPPEKTUPOBAThH MPEII0KEHHBIN
aIrOpUTM JACUCTBUM NPHU BHIIOJHEHUM 3aJaHUM ¢ y4ETOM MONYy4eHHUs HOBBIX 3HaHUM 00 M3ydaeMbIX
00beKTax — BEIIEeCTBaX U PEaKIMIX;

12) ymeHMeM HCIIONIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIIOBUU 3aJaHU.
IIpeameTHbIe pe3yabTaThI:

B pe3yabTare n3ydenus yue0HOro npeaMera «XMMHs» Ha YPOBHe CpeiHero o0iero o6pa3oBaHus:
BbinyckHuk Ha 0230BOM yPOBHE HAYYHUTCH:

e pacKpbIBaTh Ha MpHUMEpax pojib XUMUU B (POPMUPOBAHUU COBPEMEHHOW HAayYHOW KapTHHBI MUpa U B
IIPaKTUUYECKOM 1eATENbHOCTH YEJIOBEKA;

e JIEMOHCTPUPOBAThH Ha MPUMEPAX B3aUMOCBA3b MEXAY XUMHEN U APYTHMHU €CTECTBEHHBIMU HayKaMH;

e PACKpBIBATH HA IPUMEPAX MOJOKEHUS TEOPUH XUMHUECKOro crpoeHus A.M.bytieposa;

e TOHMMAaTh pu3nueckuii cMmbica Ilepuoauueckoro 3akona /I.M1.MeHeneeBa u Ha €ro OCHOBE OOBSICHATh
3aBUCUMOCTb CBONCTB XMMUYECKHUX OHJIEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT 3JIEKTPOHHOIO
CTPOEHHUS aTOMOB;

e OOBSICHATH NMPUYMHBI MHOTOOOPa3Msl BEIIECTB HAa OCHOBE OOIIMX IPEICTaBICHUNH 00 MX COCTaBe U
CTPOEHUU;

e IIPUMEHSATH NpaBUJIa CUCTEMATUYECKON MEXAyHapOJHONW HOMEHKJIATYphl KaK CPEeICTBA Pa3IMYCHUs U
UACHTU(UKALMY BEIIECTB [0 UX COCTABY U CTPOCHHUIO;

e COCTaBIATH MOJIEKYJISIPDHBIE M CTPYKTYpHbIE (DOpMyJIbl OPraHMYECKMX BEIEeCTB KaK HOCHUTeNeil
MH(GOPMALlUM O CTPOCHUM BELIECTBA, €r0 CBOMCTBAX M IMPUHAIISKHOCTH K ONPENEICHHOMY KIJAcCy
COEIUHEHUIA;

e XapaKTepu30BaTh OPraHUYECKHE BEILECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBaM, yCTaHaBIMBAaTh
[IPUYMHHO-CJIE/ICTBEHHBIE CBSA3H MEXIY JaHHBIMU XapaKTEPHUCTUKaMU BELIECTBA;

e IPUBOAMUTH MPUMEPHl XMMHYECKHX PEAKIMM, PACKPHIBAIOLUIMX XapaKTEpHbIE CBOMCTBA TUIUYHBIX
Ipe/ICTaBUTENEH KJIACCOB OPraHWYECKUX BEIIECTB C IIEJIBI0 MX MACHTU(GHUKAIMHN U 00bsCHEHUsI 001acTH
IIPUMEH EHUS;

e TIPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHHWS XUMHUYECKMX peakUuid Ha OCHOBE 3HAHMM O Tumax
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M X PEaKIIMOHHOW CIIOCOOHOCTH;



e HCMOJb30BaTh 3HAHUS O COCTaBE, CTPOCHHHM M XMMHUYECKHX CBOICTBaxX BEIIECTB AJisi 0€30MacHOro
MPUMEHEHUS B TPAKTUYECKOMN JeATEIHHOCTH,

e TPUBOAUTH MPUMEPHI TPAKTUYECKOT'O MUCIOIb30BAHUS TPOYKTOB MEepPepadoTKu He)TU U MPUPOTHOTO
raza, BBICOKOMOJICKYJSIDHBIX COCIMHEHUHN (MOMUATHIICHA, CHHTETHMYECKOrO0 KaydyKa, aleTaTHOrO
BOJIOKHA);

e [IPOBOJUTH ONBITHl IO PACHO3HABAHUIO OPraHUYECKHUX BEIIECTB: IVIMLIEPUHA, YKCYCHOM KHCIOTHI,
HeNpeeNbHBIX KU POB, TIIIOKO3bI, KpaxMalia, 0eJIKOB — B COCTABE MUIIEBBIX MPOAYKTOB U KOCMETUYECKHX
CpEICTB;

e BIIAQJICTh IPABUJIAMH U TTpHEeMaMu 0€301acHON padOThl ¢ XUMUYECKUMHU BEIIECTBAMU U JTaOOPAaTOPHBIM
000pyZI0BaHUEM;

e YCTaHABJIMBAThH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEAKIIMU U CMEIICHUS XUMUYECKOI'0 PaBHOBECHS
OT pa3NUYHBIX (DAKTOPOB C IENBIO OMPEICICHUS ONTHUMAJBbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB;

e TPUBOJIUTH MPUMEPHI THIPOJIN3A COJIEH B MOBCEIHEBHOM )KM3HH YEJIOBEKA;

e I[PUBOJUTH IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLHUA B MPUPOJIE, POU3BOJICTBEHHBIX
Ipoleccax v )KU3HeAesI TeIbHOCTH OPraHUu3MOB;

e TMPUBOAUTH MPUMEPHl XUMHUECKUX PEAKLIUM, PACKPBIBAIOLINX OOIINE XUMHUYECKUE CBOMCTBA MPOCTHIX
BEII[ECTB — METAJNIOB U HEMETAJLJIOB;

e TMPOBOJIUTH pPACUEThl HA HAXOXKJICHHWE MOJIKYIAPHON (OpPMYIbI yriieBOAOpOAa MO MPOAYKTaM
CrOpaHus U 1O €ro OTHOCUTENBHOM MJIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIMX B €0 COCTAB;

e BJAJeTh MpaBWJIaMU 0€30MacHOro oOpalleHus C €IKUMH, TOPIOYUMHU U TOKCUYHBIMHU BEUIECTBAMH,
cpeacTBaMu ObITOBOM XUMUWU;

e OCYIIECTBISATh MOUCK XMMHYECKOW MH(GOpPMAIUU MO0 Ha3BaHUSAM, WUICHTU(PHUKATOpaM, CTPYKTYPHBIM
(dhopMyram BeIIECTB;

e KPUTHUYECKH OICHUBAaTh W HWHTEPIPETUPOBATh XUMHUYECKYI0 HWH(POPMAIHIO, COJACPKAIIYIOCS B
COOOIIEHUSIX CPEACTB MaccoBO HH(popMmanuu, pecypcax MHTepHeTa, HAyYHO-TIOMYJSPHBIX CTAThIX C
TOYKH 3PEHUS E€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIENAX BBISBICHHS OMIMOOYHBIX CYKICHHH U
(dbopMUpoOBaHUs COOCTBEHHOW MO3UINH;

e TMIPENCTABJIATh IMYTH PEIICHUS TJIOOANIBHBIX MPOOJIEM, CTOSIIMX TIEPE]  YEeJIOBEYECTBOM:
IKOJIOTMYECKUX, SHEPTETUUECKUX, CHIPhEBHIX, U POJIb XUMHH B PEIICHUU dTUX MPOOIIEM.

BoinyckHuk Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUUTHCSH:

e WUIIOCTPUPOBATh Ha MPUMEpPAX CTAHOBJICHHE U SBOJIOLMIO OPraHUYECKOM XMMHUU KaK HayKd Ha
Pa3IMYHBIX UCTOPUUYECKUX ITANax €e pa3BUTHS;

e WCMOJH30BaTh METOABl HAyYHOTO TIO3HAHWS TP  BBHIMOJHEHWHM TPOCKTOB W ydeOHO-
UCCIIEZIOBATENHCKUX 3a/1a4 110 U3YYEHHIO CBOMCTB, CIIOCOOOB MOJIyUYE€HUS U PACIIO3HABAHUS OPraHUYECKUX
BEILECTB;

e OOBICHATH MPUPOAY M CHOCOOBI 00pa3oBaHUS XUMHUYECKOW CBS3M: KOBAaJEHTHOW (TOJISAPHOM,
HEMOJIIPHO ), HIOHHOM, METAJNINYECKOM, BOAOPOIHON — C LENIbIO OMPEACIICHUS XUMUYECKON aKTUBHOCTH
BEILIECTB;

e YCTaHABJIMBATh TC€HETHUYECKYIO CBS3b MEXKIY KJIACCaMH OPraHMYECKHX BEIIECTB Il 00OCHOBAHUSA
MPUHIUIINAIBHOW BO3MOKHOCTH MOJIy4€HHUSI OPraHUYECKUX COEIUHEHUH 3a/1aHHOI'0 COCTaBa U CTPOEHUS;
e yCTaHaBJIMBaTh B3aMMOCBS3M MEXAy (pakTamMu U Teopuel, MPUYMHON W CIEACTBHEM MpPHU aHAIIU3E
MpOoOJIEMHBIX CUTYyalluii 1 000CHOBAHUH MTPUHUMAEMBIX PEIICHU Ha OCHOBE XUMHUYECKUX 3HAHHM.

2. CopepxkaHue TeM Kypca XMMHUH

ba3oBblii ypoBeHb 00pa3zoBaHus

10 kaacc

Paznen 1. Teopemuueckue ochogvl opeanuieckoi Xumuu

Oprannueckue BemiectBa. Opranuueckast xumus. I[lpeamer opranmdeckoil xumuu. OTINYUTEIbHBIE
MPU3HAKN OPraHMYECKUX BEIIECTB U UX peaKIuil.

Teopuss xummuueckoro crpoeHus A.M.bytiepoBa: OCHOBHBIE NOHATHSA, IIOJIOKEHMS, CIEICTBHUS.
CoBpeMeHHbIE MPENCTaBICHUS O CTPOEHHMU OpraHrYeckux coenuHeHuil. M3omepsl. W3omepus.



DOMIMpUYEcKue, CTPYKTypHBIE, 3JeKTpOHHBIE (popmysbl. Moaenn MOJeKysl OpraHu4ecKUX COeIUHEHHI.
Kusnb, HaydHas U oOliecTBeHHas nesaTenbHocTh A.M.byTieposa.

DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE OPraHMYECKUX COEAMHEHUN. [ 'mOpuan3anus 31eKTpOHHBIX
opbuTaneir mpu o0pa30BaHMM KOBaJEHTHBIX CBsizeil. [IpocTas M KpaTHasi KOBaJIGHTHBIE CBS3U. MeTOBI
HCCJIEI0BaHUSI OPraHUYECKUX COEMHEHUM.

TeopeTndyeckue OCHOBBI MPOTEKAHHWS PEAKIMW OpraHuueckux coeauHeHuil. Kiaccu pukamus
OpraHUYEeCKHUX PEaKIUi.

Oco0eHHOCTH TPOTEKAHUS PEAKIIUi OPraHUYECKUX COCTUHCHUM.

Paznen 2. Knaccol opeanuyeckux coeounenutl. ¥21e6000poovl.

Auaxanbl. CTpoeHHe MoJeKyJ ankaHoB. ['omonornyecknii paa. Homenknarypa u nzomepus. @usnyeckue
CBOMCTBA aJIKaHOB. XUMHUYECKHE CBOWCTBA: IOPEHHUE, TaAJIOTCHUPOBAHME, TEPMHUUECKOE Ppa3JIOKEHUE,
n3oMepusanus. Haxoxnenue ankanos B npupose. [lonydeHnue u npuMeHEHUE aJIKaHOB.

Huxnoankanbl. CTpoeHHE MOJEKYJ, TOMOJIOTMYECKUN Psill, (PU3NUYECKUE CBOMCTBA, paclpOCTPAaHEHUE B
npupoze. XUMHUYECKUEe CBOMCTBA.

Aukensbl. CtpoeHue Mosekyn. dusnueckue cBoucTBa. M3omeTpus: yriepogHoll ULenu, IMOJOXKEHUS
KpaTHOH CBsI3U, LUC-, TpaHC-, n3oMepus. Homenknatypa. XuMHuecKue CBOWCTBA: peaKLMsl OKUCIEHUS,
npucoenuHenus, nonuMepusanuu. [lpasmino B.B.MapkoBHukoBa. CrocoObl NOJy4deHHs STHIJIEHA B
71a00pPaTOpUH U MPOMBILIIIEHHOCTH.

Aakanuensnl. CtpoeHne. @Pu3nyeckue W XUMHYECKHME CBoOMcTBa. IIpuMeHeHue  ankagueHOB.
Hatypanbhubiii kayuyk. Pe3uHa.

Aaxunbl. CTpoeHue MoJiekyid. dusnyeckue M XMMHYECKHME CBOMCTBA. Peakuuu npucoequHEHUus U
3amenienusd. [lonyuenue. I[lpumenenue.

ApomaTuyeckue yrieBoaopoasl (apenbl). benson u ero romonoru. Ctpoenue, pu3nyecKkue CBOWCTBA,
u3oMmepusi, HOMEHKJaTypa. XuMHYeckue cBoHcTBa OeH3onma. ['omonorm ©Oenzona. OcobGeHHOCTH
XMUMHUYECKUX CBOMCTB TIOMOJIOrOB OeH30ja Ha mpumepe Toiyona. [IpumeHenue OeH3oila U ero
rOMOJIOT OB.

I'eneTnueckas CBs3b YriIeBOLOPOIOB.

Paznen 3. Ilpouszsoonvie yene600opooos

Cnuprsl. Knaccudukanus, HoMeHKJIaTypa U U30Mepus couproB. [IpenenbHble OHOATOMHBIE CHUPTHI.
I'omonoruyeckuil psii, crpoeHue U gusndeckue cBoiicTBa. BomoponHas cBa3b. XUMHUECKHE CBOMCTBA.
[Tony4yeHnue u npuMeHEHNUE CITUPTOB.

MHoroaromusle cnupThl. Kitaccuukaiys, HOMEHKIATypa U U30MepUs. DTUICHTIIMKOIb U TIUIEPUH.
CocraB, ctpoenue. dusnyeckue U xumuueckue cpoiictBa. [lonydenne m npumeHenue. KauecTBeHHbIE
peaKIi Ha MHOTOaTOMHbIE cIUpThl. CIUPTHI B )KU3HU 4esnoBeka. CIUpTHI U 30POBBE.

®eHoubl. DeHON: COCTaB, CTPOCHHE MOJIEKYNbI, (pU3Hueckre U XUMUYeckue cBoicTBa. [IpumeHeHue
¢denona u ero coenuHeHn. X TOKCHYHOCTB.

Anbaeruibl U KeTOHbI. XapakTepUCTUKA aJbJAETHIOB M KETOHOB ((QYyHKIMOHAJbHAs Tpymmna, oouias
¢dopmyna, mnpexacraButenu). Kiaccudukamus anpaerugoB. ['oMonorudeckuit  psjg  HOpeaenbHBIX
anpaeruioB. Homenknatypa. ®usmyeckne CBONCTBA. XMMHYECKHE CBOMCTBA: PEAKIMU OKHUCIEHUS,
IIPUCOEINHEHN, NOJMKOHACHCanuu. PopMaibaerus W aneTajpleruja: IOoNy4eHHME M IPUMCEHEHHE.
ALIETOH KakK MpeJCTaBUTEb KETOHOB.

KapoonoBbie kuciaorsl. Knaccupukanus KkapOoHOBBIX KHCIOT. OIHOOCHOBHBIE HACBILIICHHbBIE
KapOOHOBBIE KMCIOTHI: TOMOJOTHYECKUN Psiji, HOMEHKJIATypa, CTPOCHHE.

dusnueckue U XMMHUYECKHE CBOMCTBAa KapOOHOBBIX KHUCIOT. IIpuMeHeHue u monydeHue KapOOHOBBIX
KHCJIOT.

Kpatkue cBenaeHus o BbICHIMX KapOOHOBBIX KHCJIOTax: MajJbMUTHHOBAs, CTEAPHUHOBAs U OJIEHHOBAs.
PacnipocTpanenue B npupoae. CoiicTBa u nmpuMeHeHue. Mbuia.

Caoxnble 3¢upbl. CoctaB u HoMeHKIaTypa. Ou3ndeckue 1 XUMUYECKHUE CBOWCTBA. [ MAPOIN3 CIOKHBIX
s¢upoB. PacnpocrpaneHue B mpupoze U NpUMEHEHHE.

I'enernueckas cBsi3b yrieBOJOPOIOB, CIIUPTOB, aJbJAETUAOB U KAPOOHOBBIX KUCIIOT.

Amunbl. Knaccuduxkanus, coctaB, mzomepus U HoMeHKiaTypa. ['omonoruueckuin psia. CrpoeHue.
duznueckue U XUMHUYECKHE CBOWCTBA aMHHOB. [IpuMeHeHMe amMuUHOB. AHWJIMH — MPEICTaBUTEb
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apomaTtuyeckux amMuHOB. CTpoeHue MoJekyibl. Pusnyeckue M XUMUYECKHE CBOMCTBA, KaueCTBEHHAs
peakuusi. CiocoObl mostyuyeHuss. ApoMaTHYECKue reTepolMKInUecKue coequuenus. [lupunun u nuppoit:
COCTaB, CTPOCHUE MOJIEKYJ]. 3HaueHue aMHUHOB. TaOakOKypeHHMEe M HapKOMaHHUS — Yyrpo3a >KU3HU
YeJIoBeKa.

Pasnen 4. Bewecmea scusvix Kiemox.

Kupbl. )Kupbl — TpUTIHIICPUIBI: COCTAaB, (PU3HMUECKUE U XUMHUCCKHE CBOMCTBA XKUPOB. JKUPBI B )KU3HH
yeloBeKa 1 yenoBedecTna. Kupbl Kak MUTATEIbHbIE BEILIECTBA.

YraeBoasl. O0pa3oBanue yrieBoaoB B mpoiiecce dorocunre3a. Kiaccudukamnus yriaeBoaos. [ moko3sa:
¢usndeckue cBoiictBa. CTpoeHHWE MOJEKYJBL: albleruaHas U HUKIndeckue (Gopmbl. Duzndeckue u
XUMHYecKue cBoiicTBa. [IpupoaHble HCTOYHUKH, CIIOCOOBI MOJIydeHusl U npuMenenus. @pykroza. Pudosa
u nezokcuprbo3a. [IpeBpamnienne riaoko3sl B opranu3me yenoseka. Caxaposa. HaxoxaeHue B mpupoze.
buonornueckoe 3HaueHue. CocraB. Pusznueckue M xumuueckue cpoiictBa. Kpaxman. Crpoenue,
coiictBa. Pacnipoctpanenue B npupone. [Ipumenenue. Llenmono3a — npupoansiii noaumep. Cocras,
CTpYKTypa, CBOWCTBA, HaxOoXJIE€HHWE B TMpHpojAe, NpHUMeHeHue. HuTpaThl M ameraThl IEIIOJIO3BI:
MOJIyYEHUE U CBOMCTBA. [[pumeHeHue.

AmuHokucaorsl. Cocta, cTpoeHue, HoMeHkIaTypa. M3omepus. ['omonoruyeckuii psii aMUHOKUCIIOT.
®u3nyeckue M XUMHYECKHME CBOMCTBAa. JIBOMCTBEHHOCTh XMMHMYECKMX peakluil. PacrnpocrpaHeHue B
npupoje. [IpumeHenne u noydeHue aMMHOKHUCIIOT B 1a00paTopuu.

Beaku. Knaccupukanuss OenkoB MmO cOCTaBy M MPOCTPAHCTBEHHOMY CTpoeHuio. lIpocTrpaHcTBeHHOE
crpoenue. duznueckue U XUMHUeckue cBoiicTBa. KauectBennble peakuuu Ha Oenku. ['mapomus. CuHTe3
OEJTKOB.

HyknennoBble KHMCI0THI. [IoHATHE O HYKJIEMHOBBIX KHUCJIOTaX Kak NpupoaHbix noiuMmepax. PHK u
JIHK, ux mecToHaxoXJeHHE B KMBOW KiIeTKe W Oumosiormueckne GyHKuuu. OOmme mpeAacTaBiICHUS O
crpykrype JJHK. Ponb HykinenHoBbIX kucioT B OnocuHTese 6enka. Mcropus otkpbitust crpyktypsl JHK.
CoBpeMeHnHble npencraBiaeHus o poiu U pyakusax JJHK.

Paznen 5. Opeanuueckas xumus 6 HcusHu yenogexka

IIpupoaHbie HCTOYHUKH YrjieBoaopoaoB. Hedts n HegTenponykTel. @usndeckue cBoiicTBa. CrocoOs
nepepabotku  HedpTH. [leperonka. KpekuHT TepMuueckuid M KaTaduTHYeCKuid. Kokcoxumuueckoe
npouszeoocmeo. IlpuponHblii W TONMYTHBIM HE(PTSIHOW Ta3pl, WX COCTaB M HCIOJL30BAaHUE B
MIPOMBIIIIIIEHHOCTH.

IMoanmepsl U noiMMepHble MaTepuaibl. O0IIME MOHATUS O CHHTETUYECKUX BHICOKOMOJICKYJISIPHBIX
COEAMHEHMSIX: TOJIMMEP, MAKpOMOJEKYJa, MOHOMEp, CTPYKTYpHOE 3BEHO, CTEIEHb IOJUMEPU3ALINH,
reomeTrpudeckas gpopma Makpomosekyn. CpoiictBa nmomumepoB. Knaccudukanus nomumepos. Peakiun
MOJIMMEPU3ALMH U TOJIMKOHIEHCALUH.

CuHTeTHUYeCKHE KaydyKd: W3OMpPEHOBBIA, OyTaAHMEHOBbIM W MUBHUHUIIOBBIN. CHHTETHYECKHE BOJIOKHA:
aleTaTHOE  BOJIOKHO, JIaBCAH M KalpoOH; IUIACTMACCHL:  MOJUATUIIEH, IOJMBUHWIXJIOPUL,
MOJIMBUHWICTUPOJL. [IpakTuyeckoe HCHob30BaHME MOIMMEPOB M BO3HUKIIME B PE3YJIbTATE HTOrO
9KoJIOTHYecKue npodiaembl. BropuuHas nepepaboTka oMM epoB.

3ammurTa oKpy:kawueil cpeabl OT BO3IeHCTBHUSI BpPeJAHbIX OPraHU4YecKHX BellecTB. XMMHYECKas
9KOJIOTHS KaK KOMIUIEKCHAs HayKa, H3Y4arolllasi COCTOSHUE OKPYKAIOLIEH CPeabl. 3alIUTa OKPYKAKOIIEH
CpeAbl OT 3arpsi3HSIONIETO BO3ACHCTBUS OpraHMYeckux BemiecTB. CrocoObl YMEHbIIEHUS HETaTHBHOTO
BO3JIEH CTBUS HA PUPOJY OPraHUYECKUX COEIUHEHUMN.

11 kaacce

Paznen 1. Teopemuueckue ocroswl opeanuieckou Xumuu

BaxHeiiliue MOHATHS XUMMH M UX B3auMoOcBs3u. AtoM. BemectBo. [IpocThie U cloKHBIE BELIECTBA.
Onement. M3ortombl. MaccoBoe uwucio. YUucino ABorazapo. Moab. MomspHblii 00beM. Xumuueckas
peakuus. Monenu crpoeHust aToMma. SAIpo M HYKJIOHBI. DJIEKTPOH. ATOMHas opOuTanb. Pacnpenenenue
AIIEKTPOHOB MO OPOUTANISAM. DIEKTPOHHAS KOHPUTYypaIlis aTOMOB. BaleHTHBIE 2K TPOHBI.

OcHOBHbBIE 3aKOHBI XMMHMHU. 3aKOH COXPaHEHHUSI MAacChl, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo.
[lepnonnuecknii 3akoH u [lepnonnueckas cucrema xumuueckux anemeHToB JI.J1.Menneneesa.

Teopus cTpoeHus aToma.



A. Jlasyazve — meopey xumuueckou pegonoyuy U 0CHOBONOJONCHUK Kidccudeckou xumuu. I enuanvhvie
npeockasanus [{. 1. Menoeneesvim cyujecmeosanuss HO8bIX 21€MEHMOE.

Paznen 2. Bewecmeo u ux cocmas

Crpoenue BemecTBa. XuMuyeckas CBsA3b M €€ BHUIbl. KoOBaJleHTHas CBA3b, €€ Pa3sHOBUIAHOCTU H
MEXaHHU3Mbl 00pa30BaHMs. DIEKTPOOTPULIATENLHOCTh. BaneHTHOcTh. CTenmeHp okucieHus. VoHHas
cBs3b. MeTanmueckas cBsizb. BojopojHasi cBsi3b. BemnjectBa MOJEKYJISIPHOTO W HEMOJIEKYJISIPHOTO
cTpoeHusi. AMophHOE M KPUCTANIMIECKOE COCTOSIHHE BenlecTB. KprCcTanInieckue pemeTK:H U UX THIIHL.
[TprunHB MHOT 000 Pa3Hsl BEIIECTB: U30MEPHUs, TOMOJIOTHUS, AJJIOTPOIHS, U30TOMUSI.

Komnnekcnuvie coedunenus

Cucremsbl BemecTB. Huctoie BeniecTBa U cMecH. MicTuHHbIE pacTBOpbI. PacTBOpuTENh U PACTBOPEHHOE
BemecTBo. PactBopeHne kak (usnko-xuMudeckuil mporecc. CrnocoObl BBIpaXKEHHS KOHIIEHTPAIUH
pacTBOpOB: MaccoBasi J0JS PAacCTBOPEHHOTO BEIIECTBA, MOJSIpHAs KOHILIEHTpauus. PacTBopbl
NMEKTPOIUTOB. /JucnepcHocTs. JucnepcHbie cucteMsl. KomionaHele pacTBOpPSI.

Tenu u 301u.

B3aumopgeiicTBusi M npeBpamieHusi BellecTB. XMMUUYECKHE pEAKIMU B CHUCTEME NPUPOIHBIX
B3anMoelicTBUid. PeareHTsl u mpoaykThl peakuuid. Knaccudukanus opraHnyeckux ¥ HEOPraHUUECKUX
peaxuuii. TensnoBsle 3ppexThl peakuuu. TepMoxumudeckue ypaBHeHUs peakiuil. CKOpoCcTh XUMUYECKOU
peakuuu. DHeprus axtuBauuu. DakTOpbl, BIMSIONIME HA CKOPOCTh peakuuu. Kataimmsz wu
Katanmu3atopel. Mueudbumopwl.  Ilpomomoper. Kamanumuueckue s0vl. @Depmenmsi. OOpaTUMBIE U
HeoOpaTUMBbIe peakiuu. XuMHuueckoe paBHoBecue. DakTopsl, cMmemaromue paBHoBecue. [Ipunuun Jle
[ITatenbe. 3aKOH ACHCTBYIOIIMX MAcCC.

Teopust MeKTPOTUTUYECKON AUCCOMAIUU. DIEKTPOIUTH. AHHUOHBI M KaTUOHBL. CHIIbHBIE M Cla0ble
AJIEKTPOJIUTHL. DJEKTpoauThyeckas auccouuanus. CreneHs aucconuanuu. Peakunn noHHOro ooMeHa B
BOAHBIX pactBopax. Mouwnoe npoussedenue 600vl. Bomoponusiii mokaszatens (pH) pactBopa.
WNunukatopsl. ['uaposm3 opraHM4eckuX U HEOPraHUYECKUX COCTMHEHUM.
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE peakui. MeTo1 3JIeKTpOHHOro OanaHca. DneKkTponus. Xumuyeckue
UCMOYHUKU MOKA, 2aNb68AHUYECKUE DTIEMEHMbl U AKKYMYJISIMOPbL.

Ilpocmuie u crnoorcuvie peakyuu.

Paznien 3. Memannvi, Hememannvl u ux coeOuHeHus.

Metanibl TrJIaBHBIX NOATrPyNN. XapakTepHble 0coOeHHOCTH MeTasuioB. llonmojkeHue MeTalyioB B
MEPUOJNYECKON cHcTeMe. MeTanabl — XMMHUYECKHE 3JIEMEHThl M IpocThle BemiectBa. dusmyeckue u
XHUMHYECKHEe CBOMCTBa MeTaiuioB. OO0mias xapaktepuctuka MmetauioB [A-rpymmel. [{enounsie MeTams 1
ux coenquHeHus. CTpoeHue, OCHOBHBIE CBOICTBA, 00JIACTH IPUMEHEHUS U NTOTY4YEHHE

OOmas xapaktepuctuka MetamioB I[IA-rpynmel. [llenouHo3emenbHble MeETaIbl U MX BaKHEWIIME
coennHeHus. JKeCTKOCTb BOJBI M CIIOCOOBI €€ yCTpaHeHusl.

Kpatkas xapaktepuctuka sneMeHTOB IIIA-rpynmbl. AmoMuHUN U ero coeauHeHHs. AMQPOTEPHOCTh
OKCHJa U TUAPOKCHAA altOMUHMS. AmomMuHoTepMusl. [lonyyeHne u npuMeHeHne alTfoMUHHUS.

Mertanapl mo6ouHbIX rpymm. XKeme3o kak mpexcraBuTesb d-3JEMEHTOB. AJUIOTPONHsS —JKeie3a.
Ocnosusie coequuenus xxenesa (1) u (II1). KauecTBenHbIe peakiiuu Ha KATHOHBI JKeJe3a.

[Tonyuenue u npumeHeHue metannoB. Kopposus MeramnoB M crnocoObl 3amuThl OoT Hee. Cniaagwl.
IIpouzsoocmao uyeyna u cmanu.

XapakTepHble 0CO0CHHOCTH HeMeTaLI0B. [lookeHre HeMeTa/ioB B IEPUOJMYECKOW CHUCTEME.
HeMmeramibsl — XuUMUYeCKHE 3JE€MEHThl M NpOcCThie BellecTBa. Pu3MuecKUe U XUMHUYECKHE CBOMCTBA
HEMETAJUIOB.

I'anorennl. OO1mas XapakTepUCTUKA TaJIOT€HOB — XUMHYECKHX 3JIEMEHTOB, IPOCTBIX BEIIECTB M HX
coefMHeHMH. XMMHYECKHE CBOWCTBA U CnOCoObl  NONyYeHus TaJoreHoB.  ['aJoreHoBOAOPOIbI.
I'anorenunpl. Kucnopoaconepxaiine coeIMHEHUS XJI0pa.

bnazopoonvie cazvl.

O0o0menne 3HaHMi 0 Meramjiax M HeMmera/iax. CpaBHHUTENbHas XapaKTepUCTHKA METAJUIOB U
HEMETAJUIOB M UX coeAuHeHH. OKCHAbI, THIPOKCHUIBI M COJIM: OCHOBHBIE CBOWCTBA U CIOCOOBI
nosrydeHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA CBOMCTB OKCUJ0B U THIPOKCUIOB HEMETAJIJIOB U METAJLIOB.



Heopranuueckue u oprannyeckue BeuiectBa. Heopranmueckue emectsa. OpraHu4eckre BeIIecTBa.
Wx knaccupukanus u B3auMocBsi3b. O000IeHN e 3HAHUH M HEOPraHUY €CKUX U OPraHMYECKUX PEaKIUsIX.
Paszsumue 6uonozuueckoii xumuu — akmyanohas NOMpeoHOCMb HAULE20 8PeMeHU.

IIpon3BoacTBO W TNpUMEHEHHE BeENIECTB H MAaTepHANOB. XUMHUYECKAs TEXHOJOTHs. [IpUHIUIIBI
OpraHu3alMi COBPEMEHHOIO IPOU3BOACTBA. XHUMHUYECKOE ChIpbe. MeTammueckue pyasl. OOmme
CrocoObl MOJIy4eHHE METAJUIOB. MeTauryprusi, MeTajulypruieckue mporecchl. XUMU4YecKas TEXHOIOTHSI
CHHTE3a aMMHUaKa.

BemectBa m MaTtepuansl BOKPYr Hac. buojoruveckw akTUBHBIC BemiecTBa ((epMEHTBI, BUTAMHHBI,
TOPMOHBI). XUMUS U 370pOBbE. AHAIbreTUKU. AHTUOMOTHKU. AHecTesupytomue npemnaparsl. CpeacTsa
ObITOBOM XuMuH. Moromue W vucTsAme cpenactsa. [lpaBuma Oe3omacHOil pabOTBI CO CpeaCTBAMH
OBITOBOM XUMMUH.

Xumus na oaunom yuacmre. Munepanvuvie yooopenus. Ilecmuyuosi. [lpasuna ux ucnonbszosanus. Xumus
cpeocme cucuensl U KOCMemuKu.

DKonoruueckre mpodaeMbl XUMHUH. ICTOYHUKH U BUJIBI XUMUYECKUX 3arPI3HCHUN OKPYKAIOIIEH Cpe/ibl.
XUMHYeCcKHe MPOU3BOACTBA U UX TOKCHUYHBIE, TOPIOYKE U B3PBIBOOIIACHBIE OTXObI, BEIOPOCHl. XUMHUKO -
IKOJIOTMYECKHE MPOOIeMBbl OXpaHbl aTMOochepsbl, Tuapocdepsl, Tutocdepsl. [lapaukoBsiii d3¢dexT. Cmor.
Kucnoraeie  moxmum.  Pa3pymenume  o30HOBOro  cinos.  CTouHbIe  BOJBI.  3aXOpPOHEHHUE
OTXOJI0B. DKoN02UYeCKUll MOHUMOPUH2. JDKOAo2udecKue npodiemvl U 300pogbe uenosekda. Xumus u
300p086bIll 00PA3 HCUZHUL.

Xumuueckue npoyeccsi 8 HUBbIX OP2aHUIMA.

Metoasl HayyHoro mno3Hanusi. Onucanue, HaOMIOJCHHE, XUMHUYECKUN SKCIEPUMEHT. XUMUYECKHI
aHam3 u CHHTE3 BEIIECTB.
Ecmecmeennonayunas xkapmuna mupa. Xumuueckas kapmuna npupoobi.

3. Temarnueckoe NJIAaHUPOBAHHE, B TOM 4HCJe ¢ Y4éTOM padouyeid mporpaMMbl BOCIIMTAHHUA C

yKa3aHueM KoJINYecTBa 4acoB , 0TBOJMMBIX HA OCBOEHHE KAK/A0H TeMbl.
10 xknace
Ne HanmeHnoBaHue paznena Kommnuectso OcHOBHBIE HaIpaBJICHUs
11 (TeMbI) 4acoB BOCITUTATEIBHON € TEIbHOCTH
Paznen 1« Teopernueckue oCHOBBI 4 [TaTproTnueckoro BOCIuTaHUS
OPraHMYecKoil XuMHN»
Paznes 2 YrieBogopoabl 23 yacoB [TaTpuotnyeckoro u
KOJIOTHYECKOT0 BOCITUTaHUS
1 Tema Nel « IlpenenbHble yriieBomoponsl 8 IKOJIOTHHIECKOTO BOC
(aykaHBI)»
2 Tema 2« HenpenenbHble yriaeBoL0OpOIbI» 6
3 Tema 3 « Apomaruueckue yrieBopoponsl 4
(apenbI)»
4 Tema 4 «IIpuponusie UCTOYHUKH| S
YII€BOJOPOIOBY
Paznen 3 Kucsopoaconepxamme| 26 yacon dopmupoBaHue KYJbTYPbI
OpraHuyeckKue coeMHEeHMs 3/10pOBBS:; I[EHHOCTH HAay4YHOI'O
MO3HAHMUS; T BOT'
5 Tema 5 «CriupTsl U HEHOIBD 6 O3HAHH, PYAOBOTO
BOCIIUTaHUS
6 Tema 6 « Anbaeruabl U KETOHBD) 3
7 Tema 7« KapOoHOBBIE KHCIIOTHI » 7 (6 + 14 u3




pesepBa)
8 Tema 8 «Cnoxxnbie 3¢upsbl. XKupoi» 3
9 Tema 9. «YrieBoab» 7
Paznen 4 Azorconep:kamue oprannyeckuel 9uacos dopMHUpOBaHUE KYJIbTYPBI
coe/IMHEeHHUs 3JI0pOBBSI:;
10 Tema 10 «AMUHBI U aMUHOKHCIIOTHI» 4
11 Tema 11 «bemkuy» 5
Paspnen 5 Bbicokomosiekyasipubie| 6 TpyaoBoro  H 3KOJIOTHYECKOTO
OpraHuveckKue BelecTBa BOCTTUTaHUS
12 Tema 12 «CuHTETHYECKHE TTOJTUMEPHD 6
HToro 68
11 knacc
Ne HaumeHnoBanue pasaena (Tembl) Koaun4vecrBo | OcHOBHBIE HanpaBJIeHUS
nn 4acoB 10| BOCHUTATEJIbHOM 1eATeJIbHOCTH
padoueit
nporpamMmme
1 Paznen 1. Teopernueckne 0CHOBBI 001Iei| 3 [TatproTyeckoro  BOCHHTAHUS,
XHMHUH JTyXOBHO-HPABCTBEHHOE
. BOCIUTaHUE
2 BakHelilme TMOHATHS, 3aKOHBI M TEOpHUH| 3
XUMUHU. Teopust CTpOCHUS aroma.
[Ieprognyecknii 3aKOH M NEPUOAHYECKAs
cucTema.
Paznen 2. BemecTBa u X cocTaB 18 I'paxnanckoro BOCIUTAHUS:
dopMupoBaHUE KYJIBTYPBI
4 Ctpoenre 1 MHOT000pa3ue BEIIECTB 3 PMHD YIARTYP
310pOBbsl; LIEHHOCTH HAYYHOTO
5 CMecH 1 pacTBOPHI BEIIECTB 5 HOSHAHMA.
6 XUMHUYECKHUE PEeaKIINU 10
7 Paznen 3. Meraniabl, HeMeTalabl U ux| 13 [TaTtproTnueckoro u
coeIMHEeHUsl. B3aumocss3b 3KOJIOTMYE€CKOr0 BOCIUTAHUS
OPraHu4ecKux u HEOPraHu4ecKux
BeIEeCTB
8 MerTauisl 4
9 Hemeramist 4
10 Knaccu pukanus u B3aUMOCBSI3b| 2
HEOPraHWYECKUX M OPraHUYECKUX BEIICCTB
11 [Tpou3BOACTBO M NPHUMCHEHHE BEIIECTB H| 3
MartepranoB. MeTopl MO3HAHUS XUMUU
34
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