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TlosicHauTeiibHas 3aIucKa

Pabouas mporpamMma CpeIHEro (moniHOTO) 00IIEro 0Opa3oBaHus IO XUMHUH
cocraBieHa Ha ocHoBe @enepanbHOro TroCyAapCTBEHHOIO 06pazoBaTEILHOIO
cragmapra obmero o0pasoBaHMIL. B meif Takke YUYHATBIBAIOTCS OCHOBHBIC HICH
nojoxkeHuss IlporpamMmbl pasBUATHS U dopmupoBaHUsl yHHBEPCATBHbIX y4aeOHBIX
feficTBUM IS CpeaHero obero odpasoBaHus.

B paGoueil mporpamMme IpPEAyCMOTPEHO pasBUTHC BCEX OCHOBHBIX BHJIOB
JeSTEeNBHOCTH O00ydaeMblX, TIPEACTaBIEHHBIX B TporpaMmax JUIST  HadajgbHOI'O
06IIero U OCHOBHOTO 00MIero o0pa3oBaHus. OnHaKo cojaepykaHue TaHHOU pabodei
[IpOTpaMMBbl HMMEET OCOOCHHOCTH, 0GyCIOBJIEHHBIE, BO-TIEPBEIX, IPEIMETHLIM
COepIKaHueM MU, BO-BTOPBIX, IICHXOJIOTHYCCKUMHA BO3PACTHBIMH OCOOCHHOCTAMHU
00yJaeMBbIX.

[lpy W3ydyeHAM XWMWW, [Je BelIyllylo poJb urpaet [o3HaBaTelIbHas
JeSTeNbHOCTh, OCHOBHBIE BHJbI yIeOHON NEATeILHOCTHOOY HaroIuXcsa Ha ypOBHE
y4eOHBIX ~ JeMCTBHH  BKIIOYAIOT  yMCHUA XapaKTepU30BaTh,  OOBICHATD,
xaccuUIMPOBaTh, BIAJETH METOJaMU Hay4HOro IMOSHaHH, IIOJIHO ¥ TOYHO
BBIPAKATh CBOH MBICITH, apTyMEHTUPOBATE CBOIO TOUKY spenns, paborars B IPYyIIIIE,
IPeACTABISATh M COOOLIaTh XUMUICCKYIO WH(GOPMAIIMIO B yCTHOH M IUCBMEHHOH
dbopme U Jp.

OnHOM W3 BKHEHIIUX 3a1a4 00ydICeHHUs B cpeaHel MKOoJe SBIISIETCA MOArOTOBKA
0Gyuaromumxcsi K OCO3HAHHOMY M OTBEICTBEHHOMY BRIOOpPY JKHU3HEHHOTO H
npodeccroransHoro myTu. OOyuaroumecs IOJKHBI Hay4MUThCSI CaAMOCTOSTEIIBHO
CTABUTH LEU U OTIPENEISITH My TH UX JOCTHIKEHUS, UCIIOJIL30BaTh NpUOOPETEHHBIN B
[IKOJIE OIBIT JAESTEIIEHOCTH B peallbHON JKH3HH, 32 paMKaMH yueGHOro mpolecca.

CoracHo 00pa3oBaTebHOMY CTAHIAPTY 22A6HbIE Uell cpednezo 0611420 0OPA306aAHAL

1) bopMupOBaHue LEIOCTHOrO IMPEJICTaBICHUIA O MHUPS, OCHOBaHHOTO Ha
MpUOOPETCHHBIX 3HAHUSX, YMCHUAX H crocoGax IeATeIBHOCTH; MPUOOpereHne
OTIBITA PA3HOOOPA3HON ASSTEIBHOCTH, OIBITA TIO3HAHMS H CAMOTIOSHAHILA,

2) MOATOTOBKA K OCYIIECTBICHHUIO OCO3HaHHOTO BEIOOpA WHAMBUIYABHOMI
00pa3oBaTEIbHON HITH npodeccruoHaNnbHON TPAaeKTOPHH.

Ifenamu usyueHus Xumuu 6 cpeoHeil WKoue AGNAIOMCA:

1) bopmupoBaHue y OOydYaromuXcsa yMCHHSI BUICTE H [IOHUMATh LIEHHOCTH
o6pazoBaHus, 3HAYMMOCTH XMMMYECKOrO 3HAHWA  JULS KaX<JIOTO  YEJIOBEKa,
HE3aBHUCHUMO OT ero mpo(ecCuoHanbHON ASITENbHOCTH; yMeHuH pa3nuyarh (pakTel 1
OLIEHKH, CPABHMBATEH OIIEHOUHBIC BBIBOMBI, BUJICTE MX CBA3B C KPUTEPHUSIMH OICHOK U
CBSI3b KPUTEPUEB C OIPEIETICHHOH cucTeMOll ILleHHOCTel, ¢opMyIupoBaTh U
000CHOBBIBATH COOCTBEHHYIO TTO3ULIMIO;

2) bopMupoBanue y 00ydaIOIUXCs HEJIOCTHOTO IPEACTABIICHIA O MHpE U pOIu
XUMUM B CO3MAHWY COBPEMEHHOM eCTECTBEHHOHAYYHOM KapTUMHBI MUPA; yMCHIA
OGBSICHITh OOBEKTHL U MPOLECCHL OKPYIKAIOIIEH NeHCTBUTEILHOCTU—IIPUPOIHOMN
,COIMANbHOM, KyIbTyp- HOH, TEXHUYECKONM Cpebl,—HUCIONb3ys il 3TOr0
XUMHUUCCKUE 3HAHUS;

3) nmpuoOpeTeHue 00yJYaromUMUCS OTbITa pasHo06pa3Holl IesATeIBHOCTH, OIBITa
HO3HAHUS ¥ CAMOIO3HAHIS, KIIOUYEBHIX HABBIKOB (KIFOYEBBIX KOMIIETEHTHOCTEH),
UMEIONMX YHUBEPCAIBHOE 3HAUCHHE UL PasIUdHbIX BHAOB NEeITeTbHOCTH —
HABBIKOB peIleHUs IpoOneM, TPHHATHS peIieHHH, MTOUCKa, aHaIu3a 1 06paboTKH
wH- (QopManuy, KOMMYHHUKATHBHBEIX HaBBIKOB, HABBIKOB H3MEpPCHUH, HABBIKOB
COTPYOHIYECTBA, HABBIKOB OE30I1aCHOTO obparreHus ¢ BENISCTBAMH B [IOBCEIHEBHOM
JKU3HH.



MecTto npeaMeTa B Y‘lGGHOM TJIAHE

denepalibHBIA rocyIapCTBEHHbIN o6pazoBaTeIbHBIN cTaHapT
[IpeTycMaTpUBAeT U3y4CHUE Kypca XUMHUU B cpenHen(IIOTHOMN) IIKOJIE KaK COCTaBHOM
yacTy IpeaMeTHOH 001acTu«ECTeCTBEHHOHAY IHbIC [IPEIMETHD.
B BasucHOM yueObHOM ILIaHe CpeIHeh (ITOMHOM) IIKOJIBI XUMHUS BKIIOUCHA B pA3/ICII
«Conepaxanue, GopMupyeMoe yuaCTHHKaMH 06pazoBaTENILHOTO MPOLIECCA.

Pabouas mporpaMma MO XUMHH LT cpennero(TIoIHOr0)o0Iero obpazoBaHus Ha
6a30BOM YPOBHE COCTAaBIEHa W3 PacdeTa 4acos, yKa3aHHbLIX B BazucuoM yueOHOM
aHe 06pa3oBaTENbHEIX YUPESKICHUH obGrero obpasosaHus: 1o 14ac B HENCIIO (68
mu 138 aBa roga oOyueHust)
TLnanupyeMble Pe3yIbTATHI 0CBOEHUS! YIEOHOro NPeMeTa « XUMMUID>
JIMYHOCTHBIE PE3YIbTATHI
JleATeNbHOCTh ydHTENs B OOYUCHMH XMMHH B cpemueil (mon- HOM) LIKOTIE AOTDKHA OBITH
HAIIPABJIEHA Ha HOCTEKEHUE 00YUarOIMMUCS CIeAYIOMHX JWYHOCTHBIX PE3yJILTATOB!

— B IIeHHOCTHO-OPHEHTALHOHHOM chepe — OCO3HaHHE poccuiicKon rpaxKIaHCKON
HIEHTHYHOCTH, TTaTPHOTH3MAa, TyBCTBA FTOPAOCTH 34 POCCHACKYIO XUMUYCCKYIO HAYKY;
— B TpymoBoil chepe — TOTOBHOCTE K OCO3HAHHOMY BBIOODY JabHEHIIeH

06pa3oBaTeIbHON TPaeKTOPUH MK TPYIOBOH NeATEIbHOCTH;
— B [IO3HABATETBHON (KOTHHTMBHOMW, HHTEINIEKTyalbHOM) chepe—yMeHHE YIPaBIATH
CROGH II03HABATENLHOM JEATEIBHOCTHIO, TOTOBHOCTE U CIIocoOHOCTL K 00pa3oBaHUIO, B TOM
umene caMo- OOpasoBAaHMIO, HA NPOTSUKSHWM BCEH JKU3HM, CO3HATEIBHOC OTHOIIEHHE K
HeIrpepHIBHOMY 00pa3oBaHUIO KaK yCIOBUIO yCremHo! npodheCCHOHAIPHON 1 OOIIECTBEHHOM
JeSITENbHOCTH,
— B chepe cOepekeHUs 3/I0pPOBbS —IPUHATHC U PeAllM3alliid [EHHOCTe# 3I0pOBOTO U
GezomacHOro 00pasa JKW3HH, HENPUITHE BPEIHBIX IPHBBIACK (KypeHwus, yHOTpeOICHU
ANKOTOIsSl, HAPKOTHKOB) HA OCHOBE 3HAHME O CBOMCTBaX HAPKONOTMHCCKHX H HAPKOTUYECKIX
BEIIECTB.

MeTanpeaMeTHbIe Pe3yIbTaThI:
— MCIIONB30BAHME YMEHUM M HABBIKOB Pa3sIMIHBIX BHIOB [I03HABATEIbHON AeATENbHOCTH,
IpUMEHEHVe  OCHOBHBIX ~ METOJOB  [O3HAHHA (cucTeMHO-MHPOPMAIIMOHHBIM  aHAIIN3,
HabIoeHue, W3MEpEHHe, IIPOBEICHHE OKCICPHMEHTa, MOICTMPOBAHHC, HACCIICIOBATEILCKAT
JeSTEeNFHOCTD) VIS U3yUEHUs Pa3iIHbIX CTOPOH OKpy’Karolleh NeHCTBUTeTIbHOCTH,
— BIIAZICHVEe OCHOBHBIMH WHTEIUIEKTYaIbHBIMHU OICPATMAMH. GopMyIHPOBKa TUIIOTE3EL,
AHATIN3 W CHHTE3, CpABHEHWE M CHCTEMaTH3arus, 00O0OIICHME W KOHKPETH3AlHd, BEISIBIICHHE
IIPUYMHHO- CIICICTBEHHBIX CBSI3CH M IIOMCK aHANOIOB;
— [103HAHNE 00BEKTOB OKPYIKAIOIIEr0 MAPa OT OOIIEro Yepes 0coOeHHOE K eIMHUIHOMY
— yMeHH€ [eHePHPOBATh MICU U ONPEIENSTE CPeCTEa, HeoOXOMUMbIe JUIS UX pealn3alliy,
— yMEHHE ONPENCNSTh IeNU ¥ 3a1add JEeATCIbHOCTH, BEIOMpATh CPEACTBA peanu3alu
TeH ¥ IPUMEHSITh UX Ha IPaKTUKE; — MCIIONB30BAHUE  PasNUUYHBIX ~ MCTOYHHKOB UL
MOIYYeHHs XAMAYSCKOM WH(OpMAIHUH, MNOHMMAHUE 3aBUCAMOCTH comepikanus ¥ (HOPMEIL
IpeCTaBIeHust HHGOPMAIUH OT Lieel KOMMYHUKAl|MK 1 allpecatd,
— yMeHue MPOLYKTHBHO 00IIAThC 1 B3aMMOJIEHCTBOBATE B IIPOIIECCE COBMECTHOM
JeSTeNBHOCTH, YYATHIBATH IO3HIMA JPYTHX —YYaCTHHKOB JCATCIBHOCTH, 9 PeKTUBHO
paspernath KOHQIMKTHL;
— FOTOBHOCTH ¥ CIIOCOOHOCTH K CaMOCTOSITETIBHOM HH(POPMAINHOHHO-TI03HABATENBHOM
NeSTEeHHOCTH, BKIIEOUAsS YMEHHE OPMEHTHPOBATBCA B PAsIUTIHBIX HCTOTHUKAX rHpOpPMALUH,
KPHTAYECKA OLEHMBATh W HHTEPIPETUPOBATH HHQOPMAIMIO, IIONYYaeMylo M3 PasiuIHBIX
HMCTOYHUKOB;
— YMEHHe MCTONB30BaTh CPENCTBA NH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOIHH
(manmee — WIKT) B perneHny KOTHUTMBHBIX, KOMMYHHKATHBHBIX H OpraHu3allioOHHBIX 33134 C



COOMOIEHUEM TpeCoBaHM SPTOHOMUKH, TEXHUKH 6e30macHOCTH, TUTHEHB],
pecypcocOepeskenHs, TPABOBBIX M STHIECKUX HOPM, HOPM pHQOpPMANHOHHON 6€30IaCHOCTH;
— BIAZICHIE S3BIKOBEIMH CPEZICTBAMHE, B TOM YHCIC M SA3BIKOM XMMHU—YyMCHIC SICHO,
JOIMYHO ¥ TOYHO W37ararTh CBOIO TOUKY 3DPEHHS, HCIOJBH30BATH AJCKBATHEIC SI3BIKOBBIE
CpeIcTBa, B TOM YHCIE X CHMBOJIBHBIS(XMMHUECKIE 3HAKH, QOPMYJIBI K ypaBHEHHUA).
IlpenmMeTHBIME Pe3yIbTaTAMHA
1) B IMO3HABATENLHOH chepe:
— 3naHve (IOHUMAaHUE) U3YICHHBIX MOHSATHH, 3aKOHOB 1 TEOPUH;
— yMEHHE  ONWCHIBATE  JEMOHCTDALMOHHBIE M CAMOCTOJTCIBHO IIPOBENICHHEIE
SKCIIEPUMEHTBI, HCIIONB3YSI UL 9TOT0 €CTECTBEHHBIN (PYCCKHM, POJHOM) SI3BIK M A3BIK XAMUM;
— yMenze KIacCU)HUUUPOBAaTh XUMUYECKAE JIIEMCHTBI, IPOCTBIC H CIIOJKHEIC BEIIECTBA, B
TOM YHCIIC X OPTAHMYECKHE COSMUHEH NS, XUMIIECKAE PEaKIiy 110 PasHBM OCHOBAHUSM,;
— yMEHHE XapaKTePU30BaTh M3YYCHHBIC KJIACCHl HEOPraHWHCCKHX H OpraHUYeCcKUX
COeMHEHNM, XUMUIECKHE PeAKIIUU;
— [OTOBHOCTh HPOBOJVUTH XMMHYECKHH OSKCIEPUMEHT, HAOMIONATh 3a €ro NPOTEKaHWEM,
(UKCHPOBATH PE3YNBTATH CAMOCTOSTENBHOTO U ACMOHCTPHPYEMOTO SKCIIEPUMEHTA U JIeNaTh
BEIBOJIBL,
— yMeHHe (HOPMYITAPOBATE XUMUYECKUE 3aKOHOMEPHOCTH, IPOTHO3KUPOBATh CBOMCTBA
HEM3YUEHHBIX BEIIECTB 10 AHATOTUX CO CBOMCTBAMY M3 YICHHDIX;
— OMCK MCTOYHHKOB XMMHAUECKOH HEHPOPMAIUH, IOIyde e HeoOXOMMMOH uHbOpMaLUH,
ec AHAIM3, U3TOTOBIICHHAE XUMUYECKOr0 HH(OPMAFOHHOr0 IPOTYKTa I €TO HPE3CHTAIIA,
— BHajeHue OO0S3aTeNbHBIMH CIIPABOYHBIMU MaTepuanamu: [leproguyeckoil CHCTEMON
xuMEueckux sneMentos J[.J.MeHneneesa, TabmuIE# pacTBOPUMOCTH, ONCKTPOXHMUICCKIM
PAIOM HANPSUKEHHE METaiuioB, DSNOM OSIEKTPOOTPULATETBHOCTH — U XapaKTePUCTHKH
CTPOGHHS, COCTAaBa M CBOMCTB arTOMOB JIIEMEHTOB XHMHHYECKHX S/IEMCHTOB I-IV mepuonmos #
06pa30BaHHBIX HMHE IPOCTHIX U CIOMKHBIX BEIICCTB;
— YCTAHOBJICHHE 3aBUCHMOCTH CBOMCTB M NPUMCHCHHU BAKHEHIINX OPraHiIeCKUX COSIUHEHIH
OT MX XHMHYECKOTO CTPOEHHS, B TOM YHCIE M OOYCTOBICHHBIX XapaKTepoM STOTO CTPOCHHA
(TIpeleTbHEIM HIIH HETIPEIEbHEIM) 1 HATHIAEM (yHKIHOHATBHEIX TPYIIIL;
— MOZIEIIHPOBAHNE MOJIEKYJI BAKHEHTITIX HEOPraHIMYECKUX ¥ OPraHUICCKUX BEHICCTE,
— [OHUMAHFE XMMAYECKOH KapTHHEI MUPa KaK HEOTHEMIEMOH JacTh IIENIOCTHOH Hay4YHOH
KapTHHBI MUDA;
2) B I[€HHOCTHO-ODHEHTAUMOHHOH cdepe — aHamM3 ¥ OICHKA [IOCJIEICTBAN I
OKpYIKAOIIell Cpesbl OBITOBOM W HPOU3BOJICTBEHHOW NCATCILHOCTH HEIOBCKA, CBSI3AHHOH C
IIPOM3BOJICTBOM U IepepabOTKON BaXKHEHIIMX XUMUIECKHX IPOLYKTOB;
3) B TPyHOBOH cepe — MPOBENEHHE XHUMHYECKOTO OSKCICPUMCHTA; PasBUTHC HABBIKOB
y4ebHOM, MPOSKTHO-HCCIENOBATENBCKO, TBOPYECKOM HEATENBHOCTH IIPU BBRINONHCHAN U
HHIUBHUIYATFHOIO IPOEKTA II0 XUMUH;
4) B cdepe 30poBOro 06pasa KU3HE — COOMIO/IEHAE IPABHIL fe3omacHoro o0pameHus ¢
BEIECTBAMY, MaTepHalaMi W XHMHYECKAMHU INPOIECcCaMu; OKa3aHHe epBOH IIOMOINM TPU
OTpABNEHUSX, OXOraXx M MAPYTHX TPaBMaX, CBA3AHHBIX C BCHICCTBAME H 1a60paTOPHEIM
000pyIOBAHHEM.
Coaeprrkanue y4e0HOr0 MpeaMera o XuMHu 10 — 11 kaace

ba3oBbiii YpOBEHD
OCHOBBI OPraHHYEeCKOH XUMUH

[TosBICHHE W Da3BUTHEC OPraHMYECKOH XMMMH KaK HayKH. IIpenMeT OpraHM4YECKON
xuMuy. MecTo U 3HaUeHHe OPraHudecKON XMMWHA B CHCTEME €CTCCTBEHHBIX HayK.
XuMIYeckoe CIPOGHHE Kak IOPSIOK COEIMHEHMS AaTOMOB B MOICKYJE COIIACHO ux
BANEHTHOCTH. OCHOBHBIE IOJIOJKEHHS TEOPUM XHMHUYECKOIO CTPOSHHSA OPTaHHHCCKHX
coemuuenuii A.M. ByTiepoBa. YITEPOIHBIH CKENET OpraEuyeckoil MoneKyisl. KpaTHOCTH
XHAMAUECKOH CBA3M. 3aBUCHMOCTH CBOMCTB BEINECTB OT XMMUYECKOrO CTPOCHUA MOJCKYIL.
Usomeprst W m30Mepbl. 1IoHATHE O (YHKIMOHANBPHOW TpYyIIIC. [IpuHIUIEL KITaCCH()UKATTAM
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opraumdeckux coequuenuil. CrcreMaTAuecKas MEKIyHapOLHAL HOMEHKJIATypa W IIPUHITAIIEL
00pa30BaHUs Ha3BaHUH OPTaHUICCKAX COCIMHEHUH.

Ankaupl. CTpoeHHE MOJICKYJIBI METaHa. TOMONIOTHYECKAY PN AJKaHoOB. ['OMOTOTH.
HomerknaTypa. V3oMepus yrJICPOAHOTO CKCIICTA. 3aKOHOMEPHOCTH H3MEHEHUS (HHU3UIECKIX
cBOMCTB. XWMHUECKHE CBOMCTBAa (HA MpUMEpe MCTaHa U 3TaHa). pPeaKkluH 3aMeIICHU
(TanoreHVPOBAHKE), NETHAPHPOBAHHSI KaK CII0COOH! TIONYUCHHA BaKHEHITNX COSIUHCHHH B
OpraHMYecKoM CHHTe3e. 'OpeHMe MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOUHHWKOB TCIUIA B
IpoMBIIUIeHHOCTH ¥ ObITy. Haxoxsenne B HPUPOAC M npEMeHeHre anKkaHos. [lomaTue o
IAKIIOATIKaHaX.

Aunkersl. CTpOSHUE MONIEKYJIBI STHIICHA. CoMOTIOTHYECKUH pall allkeHOoB. HOMEHKIATypa.
M3oMepysi Yria€POJHOIO CKeleTa W TOTOXKCHUA KpaTHOM CBS3W B MOJEKyne. XUMUIECKHC
cBoiicTBa (HA IMpUMEPe 3THJIEHA): PEaKIUH IPUCOCANHCHHIA (ramoreHUpOBAaHKE, MMIPHPOBAHHUE,
TUpaTaNys, THAPOraloreHHpOBaHIe) KaK croco6 mommydernus HYHKIIMOHATBHBIX IIPOU3BOTHEIX
yrieBofoponoB, ropenns. [lommmepusalus STHICHA KAk OCHOBHOE HAaIpaBJICHUE €ro
ICIIONB30BAHKS. TIOMASTHICH KAaK KPYMHOTOHHAKHBIA NMPOXYKT XMMHYECKOTO IPOMSBOACTEA.
[TpuMeHeHne STHIICHA.

AJKamMeHsl ¥ Kaydykd. Ilomsitme 00 anKajgueHaX Kak YIIEBOAOpoJax ¢ HBYMA
TMBOMHBIMU CBsi3saMu. [lomumepusanusd JHBHHUTA (6ytammena-1,3) Kak CHOCOO IOMYYCHHS
CHHTETHYECKOTO Kaydyka. HaTypalbHBIH B CHHTETHYCCKHM KaydyKH. BynkaHu3anus Kaydyka.
Pesuna. IIppMeHeHNE KayuyKa U PE3UHEL

Amkuael.  CTpoeHue MOJEKYJIBI  alETHNIEHA. [OMOJIOTHUECKU#l A aIKUHOB.
Homerknarypa. V3oMepus YIJIEPOJHOTO CKETETa M IONOKCHHAA KpaTHO! CBS3H B MOIEKYJE.
XumMurdgeckre cBOMCTBA (Ha MpUMEpE aleTUIIEHA): PeaKIiK NPUCOCANHCHNA (raJIoTeHupOBaHKE,
TUIPUPOBAHKE, TUAPATALMs, HPOTATIOreHUpOBAHKE) KaK Crocod MOJyYeHWs HMOTHMEPOB H
IPYTEX TONE3HBIX IPOAykToB. ['opeHme aneTwieHa KakK HCTOHHMK BEICOKOTEMIIEPATYPHOTO
[IaMeHw UL CBAPKHA ¥ Pe3KU MeTamoB. [[puMeHeHHE alleTAICHA.

ApeHpl. BeH30n Kak IIPEICTABHUTENh APOMATHYECKUX YIICBOXOPOMOB. CtpoeHue
MOJIEKYNEl GeH3ona. XMMHYECKUE CBOMCTBA: PEAKIUHM 3aMCIICHH (ranoreHUpOBaHKE) Kak
CII0COO TONYYEHHsS XMMUYECKUX CPECTB 3aIIUThl PACTEHUH, IPHCOCTHHCHUS (rUpUPOBAHHE)
KaK TOKA3aTeNbCTBO HEIPeNebHOr0 xapaKkTepa Oemsomna. Peakius TOPCHHA. [Tpumenenue
Oenzoa.

Cruprer. Kaccuduxanus, HOMCHKIIATYpa, U30MEpHs CIHPTOB. MeTaHon U 3TaHOI Kak
TIPEJCTABUTENH IIPEICIBHBIX ONHOATOMHBIX CIHPTOB. XuMmu4ecKkrne cBo¥icTBa (Ha mpuMepe
MeTaHONa ¥ 53TaHoJd): B3aUMOJEHCTBHE C HATPUEM Kak crioco0 YCTaHOBIICHMS HAJIMUUAL
THAPOKCOTPYIIIEL, Peakiys ¢ raJoreHOBONOPOAaMH Kak crocof TONydeHus: pacTBOPHTENEH,
JervapaTanys Kak CIocof MOTydeHWs OSTHICHA. Peakius rOpeHHS: CIMPTRL KK TOILIUBO.
[IpuMeHeHHe METaHOTA U dTaHond. PH3HONOTHYECKOS neficTBME MeTaHoNla M JTaHoNa Ha
OpraHh3M UYENOBEKAa. OTHICHIIMKONh K DIHLICPUH  Kak IpENCTaBUTENH  IIPEACIBbHbIX
MHOTFOATOMHBIX CIIUPTOB. KadecTBeHHas peaKiys Ha MHOIOATOMHBIE CIIUPTBI ¥ €€ HPUMCHCHHC
JUIS PaCTIO3HABAHS [TIHIEPUHA B COCTABE KOCMETAICCKIX CPE/ICTE. ITpakTHyecKkoe MPUMEHEHUE
STHIIEHIJIMKOIS U TIULICPHHA.

®enoin. CrpoeHne MONEKyIbl (peHona. B3anMHOe BIUAHUE aTOMOB B MOJICKYIIC denomna.
XuMpueckie CBOMCTBA: B3aMMOJEHCTBHE C HATpUeM, THIPOKCHIOM HATPHA, OpOMOM.
IIpumenenne Genona.

Anprerunsl. Meranans (GopManbieru) U 3TaHalb (amieTanbaerun) Kak IpeaCTaBUTe N
IpeNeNbHbIX AIbACTHA0B. KauecTBEHHEIC pEaKIHUd Ha KapOOHUIBHYIO TPYIIry (peaKius
«cepebpsIHOTo 3epKalia», B3aUMOJCHCTBHE C TMAPOKCHAOM MEMM (II) ¥ ¥uX NpUMEHEHHUE I
OGHAPYKEHHS NPENCIbHBIX ANbJCTUNOB B IPOMBIIUICHHBIX CTOYHBIX BOMAX. TOKCHYHOCTD
anpaerunos. [Ipumenenre hopMabIernsia i aleTanbAeTHa.

KapGoHOBblE ~KHCIOTEL ~ YKCYCHas KHCIOTa KaKk —IpPEACTaBHTCIb IPeIeIbHBIX
OMHOOCHOBHBIX KapOOHOBEIX KHCIOT. XHUMUYECKIE CBOMCTBA (Ha TIPEMEPE YKCYCHOM KHCIOTEL):
peaKIuy C METaUIaMH, OCHOBHBIMA OKCHIAMH, OCHOBAHWAMH ¥ COIIME Kak IOATBEPKIEHNE
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CXOICTBA C HEOPTaHMYECKAMH KHCTIOTaMu. Peaknud sTepu(UKaIUK KaK CIOCO0 IONyYCHHS
CIOKHBIX 3¢upOoB. [IpIMEHEHHE YKCYCHOM KHCIIOTHL IIpencTaBneHne O BBICIIAX KAapOOHOBBIX
KHCJIOTaX.

Cnoxable 5hupsl u okupel. Croiable SGHPEL Kak HPOAYKTRI B3aUMOJIEUCTBHASA
KapGOHOBBIX KHACIIOT CO CIupTaMi. [IpUMEHEHHE CIOKHBIX 5}upoB B MHIEBOH ¥ TAPHIOMEPHOHU
IPOMBIIIICHHOCTH. JKUPBI KaK CIIOKHBIC 5(UPEI IMTMIepUHA U BEICIIAX KAPOOHOBBIX KHUCIOT.
PacTHTENbHEIE ¥ SKHBOTHBIE JKHUDEI, WX COCTaB. Pacmo3HaBaHME DACTATCNBHEIX JKHPOB HA
OCHOBAHWE WX HEIpeNeNbHOro Xapakrepa. lIPIMEHEHHE XHPOB. uaponu3 WM OMBUICHHE
JKHPOB Kak CIIOCOO MPOMBIIINICHHOTO TONYYCHUA coneif BBICIIMX KapOOHOBBIX KHUCIOT. MbuTd
KAK CONH BEICIINX KapOOHOBEIX KACIOT. MOoIue CBOMCTBA MBLIA.

Vrnesonpl. Kinaccudukanus yriesonos. HaxoxaeHue yrieBOZOB B IPHPOJC. I'moko3a
KaK aNbJerHIOCIHPT. Bpoxenre rmokossl Caxaposa. ['maponus caxaposel. Kpaxman u
eTION03a KaK GHOJOTHYECKHE IOMAMEPEL. XUMHIECKHAE CBOMCTBA KpaxMala M IEJUIFONO3EI
(rUOpoTTH3, KaueCcTBEHHAS PeaKiys ¢ HOJOM Ha Kpaxmall H €€ IpUMeHeHne U1 00HApyKCHUS
KpaxMana B IpOAYKTax mutauus). [IpuMeHeHHe 1 froTorHyecKas polb yrieBoxoB. Ilonarue 00
HCKYCCTBEHHBIX BONOKHAX Ha IPUMEPE aleTaTHOro BOIOKHA.

UnenTnduKangs OPraHudecKUX COeTMHEHMH. I'eHeTHdeckas CBA3DL MEKIY KJTaccaMu
OpraHMYECKHX COeNUHEHuH. THITbI XUMAYCCKIX peaKiiil B OPraHUIECKOH XUMUH.

AMWHOKHCIOTH B Genki. COCTaB ¥ HOMEHKIATYpa. AMUHOKHCIOTEL KaK aMm(bOTEPHBIE
opraHmueckue coenuHenus. llenTuaHas CBS3E. Bronoraueckoe 3HAUEHUE (-AMHUHOKHCIIOT.
O6nacTy IPUMEHEHNS aMIHOKKCTIOT. BeNky KaK NIPUPOIHEIC 6uomnonumeprl. CocTaB U CTPOCHUE
Germkon. XuMHEUCCKHe CBONCTBA GETKOB: TMAPONM3, AeHarypauus. OOHapyKeHue OenKkoB MpH
[IOMOILM KAYECTBEHHBIX (LBETHBIX) peakiui. IIpespamenus OeNKoB MHUINK B OPraHU3Me.
Bronoruyeckue QyHKIUY OETKOB.

TeopernyecKne 0CHOBBI XHMHMH

Crpoenme Bemecrsa. COBpeMEHHas MOJENb  CTPOCHHA  aTOMa. OeKkTpoHHAas
koudurypamms aroma. OCHOBHOE U BO3OYXICHHBIC COCTOAHMA ATOMOB. Knaccuduxanus
XUMAUECKHX DJIEMEHTOB (S-, p-, d-omemeHTED). OCOOSHHOCTH CTPOSHHS SHEPIETHHICCKHX
ypoBHeit aromoB d-smemenTOB. llepHonmueckas CHCTEMa XMMHHUCCKUX snementoB LM
MenneneeBa. @u3nyeckuii cMpich lleprogndeckoro 3akoHa J.W. Menneneesa. [IpuauHEl U
3aKOHOMEDPHOCTH M3MEHEHHs CBOMCTB 3IIEMEHTOB M MX COEMMHEHNH 0 IEpUoAaM ¥ IPyIIaM.
DIeKTpOHHAS HPUPOJA XMMHUYIECKOU CBA3H. DIEKTPOOTPULATSIIBHOCT. Bub! XAMIYECKOH
cBs3M (KOBAICHTHAS, MOHHAS, MeTaJlIMdecKasd, BOJIOPOZHAsA) W MEXaHM3MEI €€ O0pa3OBAHUSA.
Kpucramueckie # amMOpQHBIE BEIIECTBA. TUmel KPUCTAUIMYECKUX PEMIETOK (aToMHad,
MOJIEKyIIIpHAs, HOHHAS, METAILTAIECKast). 3aBUCHMOCTD (pu3nUeCKHUX CBOMCTB BEIIECTBA OT TUIA
KPHCTAITAYSCKOR PereTKHU. [IprauHbl MHOroo0pa3us BEIIECTB.

XUMHIUIeCKHE PEaKiliy. ] OMOreHHbIE ¥ T€TEPOreHHbIE PeaKIHH. CKOpOCTh peaKinu, e
3aBHCHMOCTb OT DPa3NMUHBIX (HAaKTOPOB: HPUPOJBI PEArMPYIOIIMX BCIICCTB, KOHICHTPALHAH
pEearupyioNMX BEIIECTB, TEMIEPATyphl, IUIOMAIN PEAKIMOHHON IOBEPXHOCTH, HATAYMI
KaTaM3aTopa. PO KaTanu3aTopoB B IPUPO/E U IPOMBIIIICHHOM TPOU3BOICTES. O6paTuMOoCTh
peakiuii. XUMIIeCKOe PaBHOBECHE H €r0 CMEIICHUC IIOJ nelicTBAEeM pa3UuHbIX (aKTopoB
(KOHI[EHTpALYs. PEareHTOB MM MPOJIYKTOB PEaKiyH, NaBICHHUE, TEMIIEPATypa) I CO3JaHUs
OITHMANBHBIX YCIOBHH MPOTEKAHMS XMMHUYECKHX TMPOLECCOB. UCTIEPCHBIS CHCTEMBL. [TonsTue
0 Kotownax (307H, Tenw). VICTHHHBIE PacTBOPBL Peakimu B pacTBOpax SJICKTPOIHTOB. pH
pacTBopa KaK IIOKA3aTeilb KUCIOTHOCTH CPEHBL. Cugponus cojei. 3Ha4yeHWE THAPOIH3A B
GUOTOrMIECKAX OOMEHHEIX Imporeccax. OKHCIMTENbHO-BOCCTAHOBUTEIBHBIC —DEaKidi B
IPHEPOJIE, TIPOU3BOICTBEHHBIX TIPOIECCaX U KM3HENEATENBHOCTH OPraHu3MOB. OKHCIUTENLHO-
BOCCTAHOBUTEIbHBIE CBOWCTBA IIPOCTHIX BEIECTB — METANIOB INIABHBIX H 10OOYHBIX MOATPYIIIT
(Mezp, JKeNe30) ¥ HEMETauioB: BOXOPOAA, KHCJIOPOAA, TallOreHOB, CEPBI, a301a, docdopa,
yriuepona, kpeMHusA. Kopposws METAUIOB: BHIBI KOPPO3UH, crIoco0BI 3alUThl METAIOB OT
KOppO3Wd.  ONEKTPONH3  pPacTBOPOB M PACIIABOB. [lprMeHeHWe  SNEKTponusa B
IIPOMBIIIICHHOCTH.



XumMus 1 ;KH3Hb

Hayuneie METOABI IIO3HAHUSA B XUMHH. Vcrounuky xuMmdeckoil madopmanuu. Ilowmck
prbOpMAIHY 110 Ha3BaHHUAM, WeHTH(UKATOpaM, CTPYKTYPHBIM (OPMYIIam. MoaenupoBanue
XUMIUECKUX TIPOIECCOB U SIBICHMH, XMMHUYCCKHH aHamu3 ¥ CHHTE3 Kak METOJBI HAay4HOTO
TTO3HAHYSL.

Xumust 1 350poBbe. Jlekapersa, (pepMEHTEL, BUTAMUHBI, TOPMOHEL, MUHCPAlbHEIC BOJIBL.
[IpoGreMbl, CBSI3aHHBIE C MPYMCHEHHEM JIEKapPCTBEHHBIX IPENApatos. BpesHble IPUBBIYKA U
(axTopel, pa3pylIaromuUe 340pPOBBE (kypenue, yHoOTpeOneHHe alIKOroJs, HApKOMAaHU).
PanmonansHoe muTanue. ITumessie 100aske. OCHOBBI IHINEBOH XUMUH.

XyuMUS B ITOBCSTHEBHON KuU3HU. MOIOIHE ¥ YUCTAIIHC CPElCTBA. Cpencrsa 60pBOLI €
GLITOBEIMHA HACEKOMBIMU: peIeUIEHThl, HHCEKTHIHABL Cpenctsa JUYHOW TUTHUEHBI U
xocMeTuky. [IpaBuna 6e30acHOM pabOTHl C €IKMMH, TOPIOYUME M TOKCHTHBIMU BEINECTBAMH,
CpenCTBaMU OBITOBOU XVIMHH.

XuMHS U CeNbCKOe X031icTBO. MHUHEDAIBHBIC U OpPraHuICeCKUC ynobperusa. Cpencraa
3aIUTHl PACTEHUH.

XuMmus W 2HepreTHka. lIpHpOAHBIC HCTOYHMKH YITICBOAOPOIOB. [Mpuponselii U
[OIyTHBIM HedTSIHON rasbl, X COCTaB M HCIONB30BAHME. CocTa He(TH ¥ ee HepepaboTka.
Hegrenponyktel. OxTaHOBOE 4YHCIO — OeH3WHA. Oxpana OKpy/Kamomledl Cpexel MpH
HedrenepepaboTKe ¥ TPAHCIOPTHUPOBKE He()TEMpPOAYKTOB. ANBTEPHATHBHEIE HMCTOTHHUKY
SHEPTUH.

Xumusi B CTpOMTENbCTBe. LleMeHT. beToH. Ioxg6op ONTHMAIBHBEIX CTPOUTEIBHBIX
MaTEePHAJIOB B IPAKTHYECKOMN JeATEIFHOCTH YeI0BeKa.

XUMHAS ¥ 5KOTOTHSA., XAMUUISCKOE 3arPA3HEHNAE OKPYKAIOIEH CPEIIBI B €T0 TOCICACTEHA.
OxpaHa TuApochepsL, IOUBEL, ATMOC(EPEL, GIOPE! 1 (ayHBI OT XUMHYECKOTO 3aTPA3HEHHSL.



Temarudeckoe manuposanue 10 kace

Ne Haspanue pazzena, riaB Konn4ecTBo 4acos
n/n O6muiee koi- | Y13 HUX (bopMBI KOHTPOIIA)
BO 4acoB
KOHTPOJIBHBIX IPaKTAICCKUX
paGoT pabot
1-2 | Teopust cTpOoeH¥sI OPraHUYECKUX 2 - .
COeMMHEHUHI
3-11 | YrmeBomoponpl U HMX TPUPOIHEIC 9 1 -
HCTOYHUKU
12- | Kucnopozpconepikaimue 11 1 .
22 | coenMHEHUS M HX HaXOXICHHUC B
JKUBOU IIPUPOJEC.
23- | AsoTcopmepKamiue COSTUHEHHS U 5 - 1
27 | WX ponmb B JKMBOH MPHUPOJIE.
28- | MckyccTBeHHBIE W CHHTETHYECKHC 3 - 1
30 | opraHMUeCKUE COCTUHEHUS.
31-34 | Bronoru4eckd aKTHBHBIC 4 - .
OpPraHWYeCKHe COCTMHCHU.
UTOTO 34 2 2
Temarmueckoe mianupoBanue 11 xiace
Ne w/m Hazgauue pasnena | KOTHIECTBO JacoB
Bceero Teopusa KonTponsrerx | [IpaxTide
paboT CIE
pabot
1-3 CrpoeHue aToMa 1 2 2 - -
MIEPUOTUIECKII
zaxoH JI. 1.
Meunneneesa
4-14 Crpoenue 11 9 1 1
BEIIECTBA
15-22 XUMUYECKUE 8 7 -
peaxiuu
23 -34 BemiecTsa u ux 12 11 1 1
CBOMCTBA
HTOTO 34 31 2 2




