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MOSICHUTEJIBHAS 3AITUCKA
Pabouas nmporpamma no xumuu i yyamuxcs 10-11 kiaccoB o0mieoOpa3oBaTenbHbBIX

yupexJIeHu# pa3paboTaHa Ha OCHOBE

1) ®denepanbHOrO TOCYJapCTBEHHOIO 00Pa30BATENBHOIO CTaHIAPTa CPEIHEro OOIIEero
oOpa3oBanusi, yrBepxaeHHoro Ilpukazom MuHuctepcTBa 00pa3oBaHMs U HAyKH
Poccuiickoit @eneparuu ot 17.05.2012 1. Ne 413 (¢ u3MEHEHUSMH, BHECEHHBIMU
[Ipukazom MunuctepctBa oOpa3oBanusi M Hayku Poccuiickori ®enepamuu ot
29.12.2014 r. Ne1645, 31.12.2015 1. Ne1578, 29.06.2017 r. Ne 613);

2) IlpumepHoii  OCHOBHOM  0Opa3oBaTeabHONM  MPOrpaMMbI  CPEAHEr0  OOMIETo
oOpa3oBaHus, O0J00peHHON pemeHueM (deaepaabHOro  y4eOHO-METOANIECKOTrO
ob0bemuHeHus 1o obmemy oOpasoBanuto (IIporokon 3acemanus DeaepanbHOTO
y4e0HO-METOIMYECKOT0 00beIUHEHHS 110 001eMy oopazoBanuio ot 28.06.2016 r. Ne
2/16-3);

Pa3paborana x yueOHukam aBTopoB I. E. Pymsutuca u @. I'. @enpamana mos 10—11

KJIacCCOB 00111€00pa3oBaTeIbHBIX OpraHu3anuii: 60a30BbIi ypoBeHb. M.: [IpocBemenue, 2017r.

B cucreme ecrecTBEHHO-HAYYHOTO 00pa30BaHUS XUMHUS KaK YIeOHBIN MpeMET 3aHUMAET

BaXHOE MECTO B IMO3HAHUM 3aKOHOB NPUPOJBI, (POPMHUPOBAHMM HAYYHOW KapTUHBI MHpA,
XUMHUYECKOW TPaMOTHOCTH, HEOOXOIMMOM [IJIsi MOBCEIHEBHOW >KM3HU, HABBIKOB 3J0POBOTO U
0e30MmacHOro AJis YeJIOBEKa U OKpYXKalolle ero cpeasl o0pa3a *HU3HHU, a TaAK)KE B BOCIIUTAHUU
IKOJIOTHYECKON KYIbTYpPBl, (OPMUPOBAHWU COOCTBCHHOW IO3HMIMM TI0 OTHOIICHUIO K
XUMHUYECKON HHPOpMAIUH, TOTYy4aeMOl 13 pa3HbIX HCTOYHUKOB.

N3yyeHne XMMHUU Ha YPOBHE CPEAHET0 00IIero 00pa30BaHus HAIIPABJIEHO HA JOCTHKECHUE

CIENYIOIINX LeJIel:

c(OPMHPOBAHHOCTh MPEACTABICHUNH O MecTe XUMHUHM B COBPEMEHHOH Hay4yHOM KapTuHE
MHUpa; TOHMMAaHHE pPOJIM XUMHUU B (OPMHUPOBAHMU KpYyrozopa M (PYHKIHMOHAIHHOM
IPaMOTHOCTH YeJIOBEKa JIJIsl peIlieH s TPaKTUYECKUX 3a/1ay;

BJIAJICHUE OCHOBOIIOJIATAIOLUIMMHM XMUMHUYECKMMU HOHATUSAMH, TEOPHUSIMHU, 3aKOHAMU MU
3aKOHOMEPHOCTSMU; YBEPEHHOE I10JIb30BaHHE XMMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;
BJIaJICHUE OCHOBHBIMH METOJaMH HAay4YHOTO IIO3HAHUS, HCIOJb3yeMbIMH B XUMHH:
HaOJII0/IeHUe, ONHMCaHHe, U3MEpPEHHE, HKCIEPUMEHT; yMEeHHE 00padaThiBaTh, OOBICHATH
pe3yibTaThl MPOBEIEHHBIX OINBITOB M JeJaTh BBIBOJBI; T'OTOBHOCTb M CHOCOOHOCTH
NPUMEHSATh METO/IbI TIO3HAHUS MPH PEIICHIH MPAKTUYECKHUX 3a/1a4;

c(OPMHUPOBAHHOCTh YMEHHS [1aBaTh KOJUYECTBEHHBIE OLEHKH W MPOBOIUTH PACUETHI IO
XUMHUYECKHM (HOopMyJIaM U ypaBHEHUSM;

BJIaJICHHE IPAaBUIAMU TEXHUKHU 0€30MMaCHOCTH MPH UCIIOIb30BaHUN XUMHUYECKUX BELIECTB;
c(OPMHPOBAHHOCTh COOCTBEHHOMN IMO3UIMM MO OTHOUIEHHIO K XMMHUYECKOW MH(OpMaiuu,
MOJTy9aeMOM 13 pa3HbIX HCTOYHUKOB;

U 00YYaroIMXCsl ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbBSI OBJIJICHHE OCHOBHBIMHU
JOCTYITHBIMH METO/JaMU Hay4yHOro mo3HaHus; (nm. 7 BBeneH Ilpukazom MunoOpHayku
Poccun ot 31.12.2015 N 1578)

JUTSL CJICTIBIX M CIa0OBHISIINX OOYYarOIIUXCs OBJIAJICHUE MPAaBHIAMH 3aITHCH XUMHYECKHX
(GbopMyIT ¢ UCTTOJIB30BaHUEM PENIbePHO-TOUCHHON CUCTEMBI 0003HadYeHui JI. bpaits. (mm. 8
BBezieH [Ipukaszom MunoOpnayku Poccun ot 31.12.2015 N 1578)

JlocTuKeHUe ey 00eceunBacTCsl pellieHHEM CIEeIYIOMUX 3a0ay:

OCBOCHHE 3HAHMI O XMMHYECKOM COCTaBIIAIOIIECH €CTECTBEHHO - HaquOﬁ KapTUHBI MHpa,
BaXXHEHIITNX XUMUYCCKHX MOHATHAX, 3aKOHAX U TCOPUAX;

OBJIAICHUC YMCHUAMH NPHUMCHATH INOJYUCHHBIC 3HAHUSA IJIA 0OBSICHEHHS pa3HOO6pa3HBIX
XUMHYCSCKHX SIBJICHUI W CBOMCTB BCIICCTB, OLICHKU POJIM XMUMUH B PAa3BUTHUH COBPEMECHHBIX
TEXHOJIOTHI U MOJIYYCHHUU HOBBIX MAaTCPUAJIOB;



® pa3BHUTHE MMO3HABATEIBHBIX WHTEPECOB M HMHTEJUICKTYAIBHBIX CIIOCOOHOCTEW B MpoIllecce
CaMOCTOSITENILHOTO TMPUOOPETCHUS XMUMHUYECKUX 3HAHWHM C HCMOJIh30BAHHEM Pa3IHUHBIX
MCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE KOMITBIOTEPHBIX;

e BOCHUTaHUE YOEKIEHHOCTHU B MO3UTUBHOM POJIM XUMHUU B )KH3HU COBPEMEHHOTO OOIIECTBA,
HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M OKpYXKarouien
cpene;

® [pUMEHEHHE MOJTYYCHHbIX 3HAHUM U YMEHUN Ui 6€30MacHOr0 MCIOJB30BaHUS BEUIECTB U
MaTepuaioB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOU3BOJCTBE, PEUICHUS MPAKTHYCCKHX
3aJa4 B TOBCEIHEBHOM KHU3HU, MPEAYNPEXKACHUS SBICHUN, HAHOCSIIUX BPEA 3/I0POBBIO
YeJI0BEKa U OKPYIKaIoIel cpefe.

OcoOeHHOCTBIO OOyuYeHUsI XUMHUHM B CpelHEH WIKoJIe SBJIAETCS OIopa Ha 3HaHUA,
MOJIyYeHHBIE MPU HM3Y4YCHHM XUMUM B 8§—9 Kjaccax, WX pacUIUpeHue, yriyoJieHue u
cUCTeMaTH3aIusl.

B wusyuenum kypca xumuum OoJiblliasg pOJib OTBOAMTCS XUMHUYECKOMY HKCIIEPUMEHTY,
KOTOpBI  TPEICTaBI€H  MPAaKTUYECKUMU  paboTamu, J1a0OpaTOPHBIMH  OMNBITAMH U
JIEMOHCTPAIIMOHHBIMUA dKCIIepuMeHTaMu. (OYeHb BaXKHBIM SBISIETCS COOJIIOJICHUE TIPABUII
TEXHHUKHU 0€3011acCHOCTU IpU paboTe B XUMUYECKOU 1a00paTopuu.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «XUMUW»

B cucreme ecrecTBeHHO-HAayyHOTO 0Opa3oBaHWs XUMHS KaK Y4eOHBIH HpeaMer
3aHUMAeT BaXHOE MECTO B INO3HAHMU 3aKOHOB NPHUPOAbI, (POPMUPOBAHUHM HAYYHOW KapTHHbI
MHUpPa, XUMHYECKOH TIPaMOTHOCTH, HEOOXOAWMOM JJsi TIOBCEJHEBHOM JKM3HH, HABBIKOB
3JI0POBOTO U OE30I1aCHOr0 JUIsl YesloOBeKa U OKpY’Karollel ero cpeipl oOpasa KU3HH, a TAKKE B
BOCIIUTAaHUH SKOJIOTHYECKON KYJIbTYpHI, (POPMUPOBAHMH COOCTBEHHOW MO3UIMH 110 OTHOIICHUIO
K XMMHUYECKOH MH(OpMaIiK, IOTy4aeMoi U3 Pa3HbIX UCTOUHUKOB.

YcneurHocTh M3y4eHUs y4eOHOTro IpeiMeTa CBs3aHa C OBJIAJCHHEM OCHOBHBIMHU
HOHATUAMM XMMHHU, HAaydyHbIMU (DaKTaMu, 3aKOHAMH, TEOPUSMHU, NMPUMEHEHHEM IOJYyYEHHBIX
3HAHUM [IPU PEIICHUN IPAKTUYECKUX 3ajau.

Conepxanre 0a30BOro Kypca IO3BOJISIET PACKpPbITh BEAYIIHE HAEU U OTAEIbHbIE
MOJIO’KEHHUS, Ba)XKHbIE B IIO3HABATEJIbHOM M MHPOBO33PEHUYECKOM OTHOLIEHHM: 3aBHUCHUMOCTh
CBOWCTB BEILECTB OT COCTaBa W CTPOEHUS; OOYCIOBIEHHOCTh IPUMEHEHHUs BEIIECTB HX
CBOICTBaMM; MaTepUalbHOE E€JUHCTBO HEOPraHMYECKMX U  OpPraHMYeCKHX BEIIECTB;
BO3pacTampIlas posib XUMUU B CO3JaHMM HOBBIX JIEKAPCTB U MATEPHAJIOB, B 3KOHOMHUH CBIPbS,
OXPAHE OKPYKAKOLIEH CPEIbI.

IlepBasi crynens mnpeamera xumuum 10—I11 xmaccoB HauyMHaeTcs € U3YyYCHHS
OpraHMYECKONM XUMHHM U3 COOOpaK€HUH TIICHXOJOTUYECKOTO0 M  COJIEP’KaTeNIbHO-1EIEBOr0
xapakrepa. OpraHuudeckass XuUMHs Onarojapsi LEJOCTHOCTH U TE€HETHYECKOH CBSI3aHHOCTH
00BEKTOB, 0030PHOCTH M €IWHCTBY TEOPETHUKO-TIOHATUWHOIO ammapara 0oJiee JOCTymHa st
CO3HATEJIBHOTO YCBOEHUS YYallMMUCS U MHTEPECHA HOBU3HOW CBOErO COJEpKaHUSA. DTHM OHA
BBITOJIHO OTJIMYAETCd OT OCHOB OOIIed M HEOpraHM4ecKOoM XUMHUU C UX MHOroodpazueM
00BEKTOB, MOHATUI M TEOpUl U HEOOXOJUMOCTBbIO MOCTOSHHOW OMOpPHI Ha IIUPOKUHM CIEKTp
BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH.

PaGouasn mporpamma mpeamera 10 kJjacca oTpakaer y4eOHBIH MaTepuall B UYETHIPEX
KpYIHBIX pa3fenax: «TeopeTuyeckue OCHOBBI OpraHM4ecKOr XUMHM», «Kitacchl opraHM4ecKux
coequHeHU. «BelecTBa JXKUBBIX KIETOK», «OpraHudeckas XMMHsI B JKU3HHM 4e€JIOBeKa». B
MEPBOM pa3Jielie PACKpPhIBAIOTCS COBPEMEHHAs TEOPHsl CTPOEHHUS OpraHHMYECKUX COEeIMHEHUH,
MOKa3bIBAIOUIasl €IMHCTBO XMMHYECKOIO, AJIEKTPOHHOTO M HPOCTPAHCTBEHHOTO CTPOEHHS,
SIBJIEHUSI TOMOJIOTUH U U30MEpPUH, KJIacCU(PHUKAIU 1 HOMEHKIIaTypa OpraHn4ecKuX COeTMHEHNH,
a TaKXe 3aKOHOMEPHOCTU MPOTEKAHUS U MEXaHW3MBbl PEaKlUi OpraHMYECKUX BEIIECTB. Takxke
MPUBOJISATCS CBEICHUS O HAXOXJICHUU KaXKJIOM TPYIIIbI BEIIECTB B MPUPOJE, 00 UX MPUMEHEHUU
B YCIOBUSAX CPOpMHUpOBaHHOW TexHochepsl. Bech Kypc opraHMueckod XUMHUH MPOHHU3BIBAIOT
UJeu 3aBUCHMOCTH CBOMCTB BEIIECTB OT OCOOEHHOCTEH MX CTPOEHHUS M OT XapakTepa
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(GYHKIIMOHAJIBHBIX TPYII, a TakKe I'eHe3uca M Pa3BUTHS BEIIECTB M TEHETHMYECKHX CBs3eil
MEXly MHOTOUHCIIEHHBIMH KJIACCAMHM OPraHWYECKUX COEAMHEHMH. 3HAUUTEIbHOE BHUMaHUE
yIIEJIEHO PACKPBITUIO OCOOEHHOCTEH BEIIECTB, BXOASIIMX B COCTaB JKUBBIX KieTok. [Ipu sToMm
OCYILIECTBIISIETCS] MEXKIIPEAMETHAs CBA3b C OMOJIOTHEH.

PaGouyass mporpamma mnpeamera 11 kiacca mpeacTaBieHa YETHIPbMS pa3JieliaMH:
«Ctpoenue BemiecTBa. BemiecTBa U UX CUCTEMBI», «YUEHHE O XUMHUECKUX peakiusaxy», «O0630p
XMMUYECKHUX DJIEMEHTOB U UX COEAUHEHUN Ha ocHoBe llepmonnueckoin cucreMbl», «XuMus B
HaIlICH JKU3HW.

[lepBbie nBa pa3gena MOCBAILIECHBI YHHUBEPCAIM3ALMH TEOPETUUYECKHX OCHOB OOIEH U
OpPraHMYECKON XMMMHM, Pa3BUTHUIO TEOPETUUECKUX CUCTEM 3HAHUI O BEIIECTBAX U XMMHUYECKHUX
peakiusx Ha OCHOBE OOOOIIEHHS U TEOPETHYECKOro OOBACHEHUS, ONUPAIOUIMXCA Ha
(dyHaaMeHTaNbHBIE TIOHATHS, 3aKOHBI W TEOPUM XUMHUH. Beaymas ponb B pacKphITUU
COJZIepXaHUs 3TOr0 MaTepHalia MPUHAIICKUT EKTPOHHOU TeopuH, [lepuonnueckomy 3akoHy U
CHCTEME 3JIEMEHTOB KaK Hambosiee OOIMM HayYHBIM OCHOBAM XHMHH. 3/I€Ch K€ MOKa3bIBACTCS
MX 3HAQYECHHME B NTO3HAHWU MUpPA BELIECTB U MX MPEBPALECHUN, B Pa3BUTUU HAYKH, IPOU3BOJACTBA
U 1porpecca oOmecTtBa. Ilocime OCHOB HEOpPraHMYECKOW XWMHUHM Ha€TCs MaTepuall,
PaCKpBIBAIOLIMKA B3aMMOCBSA3b OpPraHUYECKUX W HEOPraHWYECKUX BELIECTB U XUMUYECKHX
peaKuHnii.

MECTO YYEBHOI'O [IPEIMETA «XUMUA» B YHEBHOM IIJIAHE

VY4eOHbIil mpenMer «XuMus» Kak 4acTh NPEAMETHON 00s1acT «ECTEeCTBEHHbIE HAYKN»
M3Yy4aeTcsi Ha ypOBHE CpeliHero oOiiero oOpa3oBaHUs B KayecTBe 00A3aTENbHOTO MpEAMETa B
10-11 kiraccax Ha 6a30BOM ypOBHE.

HopmatuBhseiii cpok peamuszanuu PITYII «Xumwus» Ha ypoBHE cpeaHEro OOMIEero
oOpa3oBaHus cocTaiseT 2 roga. OOlee KOJIMUECTBO YaCOB HA U3yUeHUE yueOHOro IpeaMeTa B
10-11 knaccax cocrapmnsier 70 yacos.

Pacnpenenenue yueOHbIX 4acoB

Henenrnoe
KonnuectBo yueOnbix | KonmuecTBo yacos mno
Kitaccer pacupeneneHue
HEJENb rojgam o0y4yeHus

y4eOHBIX YacOB
10 knace 1 yac 36 36
11 xmacc 1 gac 34 34
Hmoeo: 70




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHUMMUSA»
[IpeameTHOE 0Opa3oBaHUE SBISICTCS 005A3aTEIBHOM M HEOTHEMJIEMOM YacThiO OOIIETO

o0Opa3oBaHHUs Ha BCEX YPOBHsX 0Oy4deHHs B mikoje. OOydeHHEe XMMHH Ha YPOBHE CPEIHErO
o01Iero HanpaBJIeHO Ha IOCTHXKEHHUE CIEAYIOIIUX Pe3yJIbTaTOB:

1) 6 Hanpasnenuu TUUHOCMHO2O PA3BUMUSL:

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHUI y4yaluuxcs K cede, K CBOeMYy 310POBbIO, K
MO3HAHMIO celsi:

OpUEHTALIMS Yy4yalluXcsi Ha JOCTHKEHHE JIMYHOTO CYACThS, PEATU3AIMI0 IMO3UTUBHBIX
JKU3HEHHBIX TEPCIECKTHB, HHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPE/IEICHUIO, CIIOCOOHOCTh CTaBUTh IEJIW M CTPOUTH >KU3HCHHBIC
IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH 00€CHeuuTh ce0e M CBOMM OJM3KUM JOCTOWHYIO JKU3HB B
MIPOIIECCE CAMOCTOSTEHHOM, TBOPYECKON M OTBETCTBEHHOM IE€SATEILHOCTH;

TOTOBHOCTh M CIHOCOOHOCTh y4YalIUXCsi K OTCTaWMBaHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh U CITIOCOOHOCTH BhIPa0aThIBATh COOCTBEHHYIO MO3HUITUIO
10 OTHOIICHHUIO K OOINECTBEHHO-TOJIMTHYCCKUM COOBITHSAM IPOILIOrO M HACTOSIIET0 Ha
OCHOBE OCO3HAHMSI M OCMBICIECHHSI UCTOPUM, JTYXOBHBIX LEHHOCTEH U JOCTHUKEHUM HAIICH
CTpaHbI;

TOTOBHOCTb W CIHOCOOHOCTh Y4YalIUXCS K CAaMOPa3BUTHUI0O W CAMOBOCIUTAHHIO B
COOTBETCTBUU C OOIIEYEIIOBEUCCKHUMH IICHHOCTSMU M HJICAIaMH TPaKIaHCKOTO OOIIECTBa,
MOTPeOHOCT, B (PM3WYECKOM  CaMOCOBEPIICHCTBOBAHHWH,  3aHATHUAX  CIIOPTHBHO-
03JI0POBUTEIILHOM JACSTEIBHOCTHIO;

NPUHITHE W pean3alis [EHHOCTEH 3I0pOBOTO M 0€30MacHOro oOpasa KuU3HH, OepekHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U
TICUXOJIOTHYECKOMY 3JI0POBBIO;

HENPUSTHE BPEIHBIX MTPUBBIYCK: KYPECHHUS, YIIOTPEOICHHSI aJTKOTOJIsI, HAPKOTHKOB.

JInunocTHble pe3yjabTaTrhl B cdepe oTHOWIeHU yyammxesa k Poccum kak k Poaune
(OreuyecTBY):

poccuiickasi UAEHTUYHOCTh, CIHOCOOHOCTh K OCO3HAaHUIO POCCUMCKONW MJIEHTHYHOCTH B
HOJHUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HMCTOPHKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapojaa u cyab0e Poccun, marpuoTusm, roTOBHOCTD K ClIy>kKeHHI0 OTedecTBy,
€ro 3alluTe;

YBa)XCHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH Iepell PoauHoOMN, ropocT 3a cBOM
Kpai, cBor0 PoamHy, mpouuloe M HacTosllee MHOTOHAIMOHAJIbHOrO Hapoaa Poccuw,
YBa)XKEHHE K FOCYIapCTBEHHBIM CUMBOJIaM (rep0, ¢iar, ruMH);

(dbopMUpOBaHHE YBaXXEHHUS K PYCCKOMY SI3BIKY KaK roCyAapCTBEHHOMY sI3bIKy Poccuiickoit
®deneparuy, SBISAIOIMIEMYCS OCHOBOM POCCHHCKONW HAEHTHYHOCTH M TJAaBHBIM (PAKTOPOM
HAI[MOHAJIBHOTO CaMOOIIPENEIICHHUS;

BOCIIMTAHUE YB@KEHUS K KyJIbType, s3blKaMm, TpajulMUsIM U OOblHasM HapoJOB,
npoxxkuBaroux B Poccuiickon @enepanuu.

JInyHocTHBIE pe3ybTaThl B cepe OTHOWIEHHMH yYalIMXCS K 3aKOHY, FOCYyAapCcTBY M K
rPa’kIaHCKOMY O0LIeCTBY:

IPaXJaHCTBEHHOCTh, TPaXIAHCKas MO3UIMS aKTUBHOTO M OTBETCTBEHHOIO YJICHA
POCCHICKOTO OOIIECTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE IIpaBa M OOS3aHHOCTH,
YB@KAIOIIETO 3aKOH W MPAaBOMNOPSIOK, OCO3HAHHO NPUHHMAIOLIETO TPaJAWLMOHHBIE
HallMOHAJIBbHbBIE U O6HIC‘-IGJ'IOBC‘-IGCKI/IG TYMaHHUCTUYCCKUE W JEMOKPATUYCCKUEC LEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOILIECTBEHHOM KHU3HM;

NpU3HAHUE HEOTUY>KJaeMOCTH OCHOBHBIX IpaB U CBOOOJ YeIOBEKa, KOTOPhIE MPUHAIIEKAT
KaXIOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX IpaB U cBoOOI 0e3
HapyLIeHUs MpaB M CBOOOJ APYIMX JMI, TOTOBHOCTH OTCTAaUBaTh COOCTBEHHBIE MpaBa U
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cBOOOABI YeNOBEKa W TpaKAaHMHA COTJIACHO OOIIENPU3HAHHBIM MPHUHIMIIAM M HOpPMaMm
MEXAyHAapoAHOro mpaBa U B coorBeTcTBUU ¢ Kouctutymueit Poccuiickoit ®enepannu,
[IpaBOBas U MOJIUTHYECKAs! TPAMOTHOCTb;

MHPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAyKu U
OOIIECTBEHHON MPaKTUKHU, OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, a TaKXe pa3IMYHbBIX (popm
OOLIECTBEHHOI'O CO3HAHMsI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;
MHTEpUOpU3ALMs LIEHHOCTEN JEMOKPATHM M COLMAJIBHOM COJIMJAAPHOCTH, FOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUM B IPYIIIE WU COLMAIIBHON OpraHu3aluiy;
FOTOBHOCTh  yYallMXcsl K KOHCTPYKTMBHOMY Yy4YacTUIO B [PUHATHM  PELICHHH,
3aTparuBarOIINX MX MPaBa ¥ UHTEPECHI, B TOM YHCJIE B PA3IMYHBIX GopmMax OOIIEeCTBEHHON
caMOOpraHu3alyi, CaMOYIPaBICHHs, OOIIECTBEHHO 3HAUUMOI 1€ TeIbHOCTH;
MPUBEPKEHHOCTh HJAESIM HWHTEpHALMOHAIU3MA, JAPYKObI, pPaBEHCTBA, B3aUMOIOMOIIH
HapOJ0B; BOCIUTAHUE YBAKUTEIBHOTO OTHOLICHUS K HAIlMOHAJIbHOMY JIOCTOMHCTBY JIKOJIEH,
UX YyBCTBAaM, PEIIUTHO3HBIM YOCKICHUSIM;

FOTOBHOCTh  YYallUXCA IMPOTUBOCTOSTh HUACOJOTHMM SKCTPEMHU3MA, HAlMOHAIU3MA,
KceHO(GOOWH; KOPPYMIHMH, JUCKPUMUHAIUU TIO0 COIMAIBHBIM, PEIHTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTMM HETaTUBHBIM COLUAIIbHBIM SIBIICHUSIM.

JINYHOCTHBIE pe3yJjbTaThbl B cq)epe OTHOIIEHUH yYqamuxcsi ¢ OKpyKkaroiiMMu JIIOJIbMU:

HPaBCTBEHHOE CO3HAHUE M TIOBEACHNE HAa OCHOBE YCBOCHUS OOIIEYETIOBEYECKUX LIEHHOCTEMH,
TOJICPAHTHOTO CO3HAHUS W TIOBEJCHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH auajaor ¢ ApyruMu JIIOAbMHU, JOCTUTaTb B HEM B3aMMOIIOHMMAaHWUA,
HAXOJIUTh OOIIUE LIEH U COTPYTHUYATH JUTSI UX TOCTHXKCHUS;

NPUHATHE TYMaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAXKHUTEIBHOE U T0OpOXKeIaTeIbHOS
OTHOIIIEHHE K JPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PCHHUIO;

CIOCOOHOCTh K COTNEPEeKUBAHUIO U (POPMUPOBAHHE MO3UTUBHOTO OTHOILICHUS K JIIOISIM, B
TOM YHCJIC K JIMIIaM C OTpaHUYCHHBIMH BO3MOKHOCTAMM 310POBbA U UHBAJIMAAM, 6epe>1<Hoe,
OTBETCTBEHHOC M KOMIICTCHTHOE OTHOIICHHE K (U3MYECKOMY M TICHXOJOTHUYECKOMY
3JI0POBBIO JIPYTHX JIFOJICH, YMEHHUE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

(GbopMUpOBaHHE BBIPAKEHHOM B TIOBEJIEHUM HPABCTBEHHOM IMO3UIUMH, B TOM 4YHCIIE
CIIOCOOHOCTH K CO3HATENLHOMY BBIOOPY JA00pa, HPAaBCTBEHHOT'O CO3HAHUS M MOBEICHHUS Ha
OCHOBE YCBOEHMsI OOLIEUETIOBEUECKUX LIEHHOCTEH M HPAaBCTBEHHBIX UYBCTB (YECTH, J0JTa,
CIPaBEIITMBOCTH, MIJIOCEPIUS U IPYKETIOOU);

pa3BUTHE KOMIETEHIUNA COTPYAHHYECTBA CO CBEPCTHHUKAMH, AETbMH MJIAJIIET0 BO3pacCTa,
B3POCIBIMH B 00pa3oBaTeIbHOM, OOIECTBEHHO IOJE3HOW, Y4eOHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOMN U APYTUX BUIAX ACSITEIbHOCTH.

JInuHOCTHBIE pe3y/bTAThl B c(pepe OTHOLIECHUI YYAIMXCH K OKPY’KaoleMy MUPY, *KUBOM
NPpHPOJe, Xy105KECTBEHHOM KYJIbType:

MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUUMOCTH
HayK{, TOTOBHOCTb K HAay4HO-TEXHHYECKOMY TBOPYECTBY, BIJIAJICHHE JTOCTOBEPHOMU
uH(popMaIielt 0 MepeAOBhIX TOCTIKEHUSX U OTKPHITUSIX MUPOBON U OT€YECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U OOIIECTBA;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM 4YHCJIE CamM0OOpa30BaHMIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICTITHON MPO(PECCHOHAIIBHON U 00IIIECTBEHHOM JIeATeTLHOCTH;

9KOJIOTHYECKast KYJIbTypa, OEpeKHOE OTHOIICHUS K POJHON 3eMiIe, TPUPOIHBIM OOTraTCTBaM
Poccun u Mupa; moHMMaHNEe BIUSHUS COIMATbHO-YKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE
MPUPOAHON M COUMAIBHOW CpeJlbl, OTBETCTBEHHOCTh 32 COCTOSIHHE MPUPOIHBIX PECYPCOB;
YMEHHsI W HaBBIKM Pa3yMHOTO MPHUPOJONOIH30BAHUS, HETEPNHMOE OTHOIIEHHE K
JNEeNCTBUSAM, MPUHOCSIIMM BpPEI SKOJIOTHH; MPUOOpPETEeHHE OIbITa 3KOJOT0-HaIlPaBIEHHOMN
JEeSITEIIbHOCTH;



® OCTETHMYECKOE OTHOIICHHS K MHPY, TOTOBHOCTh K O3CTETHYECKOMY OOyCTpPOWCTBY
CcOOCTBEHHOTO OBITA.

JInuHocTHBIE pe3y/bTaThl B c(epe OTHONIEHUH yYalIUXcsl K ceMbe M POAUTENSAM, B TOM

Yyucie MOArOTOBKA K CeMeifHOM KU3HU:

® OTBETCTBEHHOE OTHOIICHHE K CO3JaHUI0 CEMbH HA OCHOBE OCO3HAHHOIO IPUHSATHUS
IIEHHOCTEH CEMEHOM KH3HU,

® T[OJOXKHUTENbHBIM  00pa3  ceMbd, pPOAUTENHCTBA  (OTIHOBCTBA U  MaTEpPHUHCTBA),
WHTEPUOPHU3AIUS TPAAUIIMOHHBIX CEMEMHBIX IIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHUS y4alMXCH K TPyay, B cepe coumaibHO-

IKOHOMUYECKMX OTHOLIEHUIi:

® yBa)XEHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIUTE CBOEH COOCTBEHHOCTH,

® OCO3HaHHBIA BHIOOP Oymymied mpodeccuu Kak MyTh W CIIOCO0 peanu3aliid COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

® TOTOBHOCTH YHalIUXcs K TPYAOBOHM MpodeCcCHOHATBHON AESITETbHOCTH KaK K BO3MOXXHOCTH
y4acTusi B PEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYIAPCTBEHHBIX, OOIIECHAIIMOHATBHBIX
npo0Jem;

® MOTPeOHOCTh TPYAUTHCS, YBOXKEHUE K TPYAY U JIOJAIM TPyAa, TPYIOBBIM JTOCTHKEHUSM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHME K Pa3HBIM BHJaM TPYIOBOM
JesTeIbHOCTH;

® TOTOBHOCTh K CamMOOOCITY)XMBAHHIO, BKJIIOYasi OOy4YEeHHWE U BBINOJIHEHUE JOMAIIHUX
00s13aHHOCTEH.

JInyHocTHBIE pe3yibTaThl B cepe (PU3NIECKOro, ICUXO0J0THYECKOro, COUMATBHOIO H

aKajgeMn4yecKoro 0,1aromnoryuyusi y4ammxcs:

e (usmyeckoe, IMOLUOHAIBHO-TICUXOJIIOTUYECKOE, COLMANbHOE OJaromoiaydyue ydJamuxcs B
KHU3HH  00pa3oBaTeNbHOW  OpraHW3allM, OMIyIIeHHEe JeThbMH  O€30MacHOCTH U
MICUXOJIOTHYECKOro komdopra, HHPOPMAIIMOHHOM 0€30MacHOCTH.

2) 6 MemanpeoMemHOM HANPABIEeHUU:
PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
BBINTyCKHUK HAy4UTCS:
® CaMOCTOSATENILHO OINpPEAENSTh 111, 33aBaTh NapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OTIPEAENUTh, UTO LIEb TIOCTUTHYTA;
® OIEHUBATh BO3MOXHBIE IMOCIIEJCTBUS JOCTHUKEHHS MOCTABIEHHOM €I B JAESTEIbHOCTH,
COOCTBEHHOM JKU3HH U >KU3HU OKPYXKAIOIINX JIF0JIEH, OCHOBBIBAACH Ha COOOPAKEHUSAX ITUKH
U MOpaJlu;
e CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATENbHOW MACSATEIBHOCTH W
JKU3HEHHBIX CUTYALUX;
® OILICHUBAaTh pPECYpChl, B TOM UHCIE BpeMs U Jpyrue HeMaTepHalbHBIE PECYpCHI,
HE0OXOUMBbIE JJI JJOCTUKEHUSI TIOCTaBJICHHOM 11ETH;
e BbHIOMpaTh MyTh JOCTH)KEHUS LEIH, IUIAHUPOBaTh pELIEHHE IIOCTaBICHHBIX 3ajad,
ONTUMM3HUPYS MaTepHalIbHbIE U HEMaTepHUaIbHbIE 3aTPaThl;
e OpraHu3oBbIBaTh A((PEKTUBHBIA IMOUCK PECypcoB, HEOOXOIUMBIX JUISI JOCTHUKEHHS
MIOCTaBJIEHHON LIENIH;
® CONOCTAaBIATH MOJYUYEHHBIN PE3YIbTAT IEATENBHOCTH C ITIOCTABJIEHHON 3apaHee 1EIbIO.
ITo3naBaTebHbIE YHMBepPCcAJbHbIE YUeOHble AelicTBUS
BrinyckHuk Haydurcs:
® UCKaTh U HAXOJHUTh OOOOIIEHHBIE CIIOCOOBI pPElIeHHs 3ajad, B TOM YHUCIE, OCYIIECTBIATh
pa3BepHYTHI WH()OPMAIMOHHBIM TOWCK W CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHBIE U
MO3HABaTeJIbHbIE) 3a/1a4H;
® KPUTUYECKH OILIEHWBAaTh U MHTEPIPETUPOBATh HWHOOPMALMIO C Pa3HBIX IMO3HIINH,
pacro3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MH()OPMALIMOHHBIX HCTOUHUKAX;



® CIOJIb30BAaTh pA3IMYHbIE MOJEIBHO-CXEMATUUYECKUE CPENCTBAa Ul IPEACTaBICHUS
CYLIECTBCHHBIX CBS3€ M OTHOIICHMM, a TakXKe I[POTUBOPEYM, BBIABICHHBIX B
UH(POPMALMOHHBIX HCTOUYHUKAX;

® HAXOIUTb U IPUBOJUTh KPUTUYECKUE apryMEHTbl B OTHOLICHMM ACHCTBHM U CY)KIECHUHI
JpYroro; CHOKOWHO M Pa3yMHO OTHOCUTBHCS K KPUTHYECKUM 3aMEUaHUSIM B OTHOLLIECHUU
COOCTBEHHOIO CYXKAEHHUs, PACCMATPUBATh UX KAaK PECYpC COOCTBEHHOIO PA3BUTHS;

® BBIXOJUTh 3a PaMKHM Y4eOHOro IpeaMeTa M OCYIIECTBIATH IieJICHANpPaBICHHBIH IOUCK
BO3MOKHOCTEH Il IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS;

® BBICTPAUBATh MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAaHUYEHUSI CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS,

® MEHATH U yIEP/KUBATH Pa3HbIE MO3ULUHU B [I03HABATEILHOU JEATEIBHOCTH.

KoMMmyHunkaTnBHBIC YHHBepcaibHble YueOHbIe 1elCTBUS

BhIycKHUK Hay4YuTCSA:

® OCYILECTBJIATh JIEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCJIBIMU (Kak
BHYTpU 0Opa30BaTeNbHOM OpraHu3allid, TaKk M 3a €€ IpejeiaMH), IoJ0MpaTh NapTHEPOB
JUIs 1ETI0BO KOMMYHUKAIIUU UCXO/IS1 U3 COOOpaKEHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBHUS,
a HE JIMYHbIX CUMIIaTUH;

® [IpU OCYILECTBICHUH IPYIIIOBOM pabOThI OBITH KaK PyKOBOJUTENEM, TaK U YIECHOM KOMaH bl
B Pa3HBIX POJISIX (T€eHepaTop UAeH, KPUTUK, UCTIOJHUTENb, BEICTYIAIOIINN, SKCIIEPT U T.1.);

® KOOPJAMHUPOBATH U BBINOJHATH pabOTy B YCIOBUSAX pEaIbHOrO, BUPTYAIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

® pa3BepHYTO, JIOTHYHO M TOYHO U3Jararb CBOI TOYKY 3pEHUSI C HCIOJIb30BAaHUEM
a7IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

® pacro3HaBaTh KOH(QIMKTOTEHHBIE CUTYAIlMX U MPEJOTBPAIaTh KOH(MIUKTHI 10 MX aKTUBHOU
(a3bl, BHICTpaMBaTh JIEIOBYIO M 00pa30BaTEeNbHYI0 KOMMYHMKALNIO, U30€eras JUYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

3) 6 npeomemuom HanpasieHUU.

BbinyckHuKk Ha 6230BOM YPOBHE HAYUMTCSH:

—  packpblBaThb Ha IMpHMeEpax pojib XUMHHM B (OPMHUPOBAHMHM COBPEMEHHOH Hay4dHOMH
KapTHUHBI MUPA U B IPAKTUUYECKOH 1€ATEIbHOCTH YEJIOBEKa;

— JEMOHCTpPUpOBaTb Ha IpHUMEpax B3aUMOCBS3b MEXKIYy XUMUEH U JIpPYTHMMH
€CTECTBEHHBIMU HayKaMU;

—  pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUHN XUMUUecKoro ctpoeHust A.M. bytieposa;

— noHuMarh Qusnueckuit cmpicn Ilepuogumueckoro 3axona [[.M. MenaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCHUMOCTb CBOWCTB XHMHUYECKMX 3JEMEHTOB M OOpa30BaHHBIX HMH
BEILECTB OT 3JIEKTPOHHOTO CTPOCHHUSI ATOMOB;

—  OOBSACHATH NPUYMHBI MHOI0OOpa3us BELIECTB Ha OCHOBE OOIIMX MPEACTAaBICHUN 00 MX
COCTaBE U CTPOCHUH;

—  IPUMEHSTHh NpPaBUJIa CUCTEMaTHYECKOW MEXAYHAapOIHONW HOMEHKIATYpPhl KaK CpeAcTBa
pa3IuYeHus U UACHTU(UKAIIMY BEIECTB 10 UX COCTaBY U CTPOCHHUIO;

—  COCTaBIAITh MOJEKYJSIPHbIE M CTPYKTypHbIE (DOPMYJbl OPraHMYECKHX BEILIECTB Kak
HocuTene WHGOpMalMu O CTPOCHHM BEIIECTBA, €ro CBOMCTBAX M MPHHAJICKHOCTH K
OIIPENIETICHHOMY KJIACCY COCIMHEHU;

—  XapakTepu3OoBaTb OpPraHUYECKHE BEIIECTBA II0 COCTABY, CTPOCHUID W CBOWCTBAM,
YCTaHABJIMBATh NPUUNHHO-CIIEICTBEHHBIE CBSA3U MEXKY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;

—  TNPUBOJUTH IPUMEPHl XUMHUUYECKHX pEaKIUil, pacKpbIBAIOIIUX XapaKTEpHbIE CBOMCTBa
TUIUYHBIX TPEICTaBUTEICH KJIACCOB OPraHMYECKHUX BEIECTB C LENbI0 WX HMJCHTU(DUKALUU U
00BsiICHEHUS 00J1aCTH IPUMEHEHUS;

—  IPOrHO3MPOBATh BO3MOKHOCTbh IMPOTEKAHUS XMMHUYECKUX PEAKIMI HAa OCHOBE 3HAHUH O
TUTAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CITIOCOOHOCTH;



—  HCIOJIb30BaThb 3HAHHA O COCTaBE, CTPOCHHM M XMMHYECKHX CBOWCTBAaxX BEILECTB IUIA
0€3011aCHOT0 MPUMEHEHUS B IPAKTHUECKON JeSITeTbHOCTH;

—  NPUBOJIUTH NIPUMEPHI MPAKTUUECKOTO UCIIOIb30BAaHUS MIPOJAYKTOB MepepaboTKU HEPTU U
IPUPOJHOTO Tra3a, BBICOKOMOJIEKYJSIPHBIX COEAUHEHMH (TIOJMATUIIEHA, CHUHTETHYECKOIO
KayuyKa, alleTaTHOIO BOJIOKHA);

—  INPOBOAUTH OIBITHI [0 PACIO3HABAHHUIO OPraHUYECKUX BELICCTB: INIMLIEPUHA, YKCYCHOU
KHCIJIOTBI, HENIPEEIIbHBIX JKUPOB, INIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTABE MUIIIEBBIX IPOAYKTOB
U KOCMETUYECKHUX CPE/CTB;

—  BJIAJETh NpaBWIAMHU U NpHeMaMu 0e30MacHON paboThl ¢ XMMHUYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHUEM;

—  YCTaHaBIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEAKIIUU U CMELICHHU XUMUYECKOTO
pPaBHOBECHsI OT pA3IMYHBIX (DAKTOPOB C LENBIO ONPEAEICHUS ONTHMAIbHBIX YCIOBHI
IIPOTEKAaHUs XMMUYECKHUX IIPOLIECCOB;

—  NPUBOJUTH IIPUMEPHI TUAPOIIN3A COJIEH B IIOBCETHEBHON KU3HU YEIIOBEKA;

— IPUBOIUTH IPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEakUUd B IMPUPOJE,
IIPOU3BOJCTBEHHBIX IPOLECCAX U KU3HEAEITEIBHOCTH OPraHU3MOB;

— TNPUBOAUTH HPUMEpPbl XMMHUYECKHUX pPEaKLUUH, PACKPBIBAIOLUIMX OOILIMEe XUMHUYECKUE
CBOMCTBA MPOCTBIX BELIECTB — METAJIOB U HEMETAJIIOB;

— TPOBOAMTH pacyeThl Ha HAXOXAEHUE MOJIEKYISIpHOW (OpMyIbl yriaeBoJopoda Io
IIPOJYKTaM CrOpaHus U IO €r0 OTHOCUTEIBHOW IJIOTHOCTH M MACCOBBIM JOJSIM 3JIEMEHTOB,
BXOJSILIIMX B €r0 COCTaB;

—  BIAJAETh IpaBWIaMU 0€30IacHOr0 OOpallleHUs C €AKUMH, FOPIOYMMHU U TOKCHUHBIMH
BEIIECTBAMHM, CPEACTBAMU OBITOBOM XMMHUU;

—  OCYHIECTBIATh MOMCK XHMHYECKOH WH(pOpPMAlKMU IO HA3BaHUSAM, HACHTH(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KpWUTHYECKH  OIICHMBAaTh W  HMHTEPIPETHPOBATH  XHMHUYECKYI0  HH(POPMAIHIO,
CoJIep KalyIocs B COOOLIEHUSIX CPEACTB MacCOBOM HH(popMmaluu, pecypcax MHTepHeTa, Hay4uHO-
HOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISX BBISABIICHUS
OLIMOOYHBIX CY>KICHUN U (OPMHUPOBAHUS COOCTBEHHON MO3UIINY;

—  TPeACTaBIATh MYTH PEIIEHUs INI0OANBHBIX MPOOJIEM, CTOSAIIUX MEpe] YeIOBEUYECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, ChIPHEBBIX, U POJIb XUMHUHU B PELICHUHU 3TUX MTPOOIEM.

BbinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

—  WIIIOCMPUpPOBams HA NPUMEPax CMAHOBIEHUe U IBOTIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANAX ee pa3eumusi;

—  UCNONb3068aAMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKmOo8 U yueOHO-
UCCe008aMeENbCKUX 3a0a4 NO U3VHEHUIO COUCMS, CHOCO006 NONYHeHUs U PACHO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

—  00vbsACHAMb NpupoOdy U CROCobbl 0OPA30BAHUSL XUMUYECKOU CB3U; KOBAIEHMHOU
(nonsipHOU, HENONAPHOL), UOHHOU, MEeMALIU4ecKol, B000POOHOU — C Yelblo ONpedeseHus
XUMUYECKOU AKMUBHOCU 8EUeCmE;

—  YCMaHaenueamv 2eHemudecKylo Ce53b MeHcOy KIACCAMU OpP2aHUYecKUx eeujecms Ois
000CHOBAHUSA NPUHYUNUATLHOU 803MONCHOCIU NOJYYEHUS OP2AHUYECKUX COeOUHEHULl 3A0AHHO20
COCMasa u CmpoeHusi;

—  YCmaHaenueamv 63aumMoceazu mMexcoy axmamu u meopueti, NPUYUHOL U CleOCmeuem
npu auanuze NpooONeMHbIX CUmMyayulli U 0OOCHOBAHUU NPUHUMAEMbIX peuleHUutl Had OCHO8e
XUMUYECKUX 3HAHULL.
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COAEPKXAHUE YYEBHOI'O ITPEIMETA «XUMMUS»
10kaacc

Teopusi XMMHYECKOr0 CTPOEHHSsI OpraHuvyeckux coeauHeHuid. Ilpupoga xummuyecKHMX
cBsizeii (4 yaca)

[losiBneHne u pa3BUTHE OPraHWYECKOM XMMHUM Kak Haykd. lIpenMer opranmdeckoit
XAMHHU. MECTO U 3HaYECHHE OPTraHUYECKOW XMMHHU B CUCTEME €CTECTBEHHBIX HayK. XUMHUUYECKOE
CTPOCHHE KaK MOPSAJO0K COCIMHEHHSI aTOMOB B MOJIEKYJIE COIJIACHO MX BaJE€HTHOCTH. OCHOBHBIE
IIOJIO)KEHUSI TEOPUM XUMHUYECKOI'O CTPOEHMsSI OpraHudeckux coenuHeHuit A.M. byrneposa.
VYriepoHblid CKENET OPraHuYeCKOr MoJieKysbl. KpaTHOCTh XMMHUYECKOW CBS3U. 3aBUCUMOCTD
CBOMCTB BEILECTB OT XHMHYECKOrO0 CTpoeHus Moiekyn. M3omepus u uzomepsl. [lonatue o
dbyHknuoHanbHo  rpynme. [IpuHnunel  kiaccuduKalMM — OPraHUYECKUX  COEIMHEHUH.
CucremaTnueckass MEXJyHapoJHas HOMEHKJIATypa M NPUHIUIIBI 00pa3oBaHUs Ha3BaHUU
OpPraHUYECKUX COEIUHEHMII.

Yraesoaopoasi (12 yacos)

Ankanbl. Cmpoenue monekyniol memaua. ['oMonorudeckuil psiia ankaHoB. ['omororu.
Howmenknarypa. M3omepusi yriepoaHoro ckesiera. 3aKOHOMEPHOCTH HM3MEHEHMs (PU3MYecKHX
CBOMCTB. XHMHUYECKHE CBOHCTBAa (Ha HIpUMEpEe METaHa M JTaHA): PEaKUUH 3aMeIleHUus
(raJloreHMpOBaHKE), NErHIPUPOBAHUS KaK CIIOCOObI MOJY4YEHMs BaKHEHIIMX COEIMHEHHH B
OpraHMYecKOM CHHTe3e. ['opeHMe MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHHUKOB TEIUIa B
HOPOMBIIIICHHOCTH U ObITy. HaxoxneHue B mpupoje M NpUMEHEHHE ankaHoB. [lowamue o
YUKTOANIKAHAX.

Xumuss W sHepretuka. [IpuposnHble HCTOYHUKM YriaeBoAopoioB. IlpuponHelii u
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTaB W HcHojib3oBaHue. CocraB HeTH M ee mepepaboTka.
Hedrenpoaykrel. OxraHoBoe uuciio OeHzuHa. OxpaHa OKpyxXawolledl cpeabl INpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEYTEHPOMYKTOB. AJIbTEpHATHBHBIE HCTOUYHUKU
SHEPIUH.

Ankensl. Cmpoenue  monekynrvl  dmuieHa. ['OMOIOTHYECKHM  psii  AJKEHOB.
Homenknarypa. M3oMepust yriiepoJHOro CKeJIeTa W IOJOKEHUS KPAaTHOW CBSI3U B MOJEKYIIE.
XuMHYecKue CBOMCTBa (Ha IMpHUMeEpe ATHIEHA): PeakUH NPHUCOEAMHEHHUs (TaJlor€HHPOBAaHUE,
eudpuposanue, TUAPATALUS, cUOPO2ALO2eHUPO8aHUe) KaK CIOco0 MosydyeHHs (PyHKIIMOHATBHBIX
IIPOU3BOJHBIX YIJIEBOJAOPOJOB, ropenus. [lonnMepusanus 3TuaeHa Kak OCHOBHOE HalpaBlieHUE
ero ucnonp3oBaHusA. IlommdTHWIIEH Kak  KPYNHOTOHHAXHBIH  MPOAYKT  XHMHUYECKOTO
npousBoJcTBa. [I[pumeHeHue sTuieHa.

Ankanuensl u kKayuyku. IloHsTHe 00 ankaaMeHax Kak YIJIEBOAOPOAAaX C JABYMs
IBOMHBIMU cBsi3aMU. [lonmumepusanus nuBuHMia (OyTaaumeHa-1,3) kak crmoco0 mosydyeHus
CUHTETHUYECKOTO Kaydyka. HaTypasbHBII M CHHTETMYECKMH Kaydyku. BynkaHuzanus kaydyka.
Pe3una. [IpumeneHne kaydyka U pe3uHBI.

Anxunel. Cmpoenue monekyavi ayemuneHa. 1'OMOJIOTMYECKHH DS aJIKUHOB.
Homenkmarypa. M3oMepust yriiepogHOro CKeleTa U MOJOKEHHS KPAaTHOM CBSI3W B MOJIEKYJIE.
XuMHUECKUe CBOICTBA (Ha IMpUMepe alleTHIIeHa): PeaklUu MPUCOSANHEHHs (TaJoreHupoBaHue,
2uopuposanue, TUAPATALUS, 2UOPO2AN02eHUPOBAHUEe) KaK CIOCOO0 TONyYCeHHs] TOJUMEPOB U
JPYTHX TOJE3HBIX MPOAYKTOB. I'OpeHMEe aleTwieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUTAMEHH IS CBapKU U pe3Ku MeTauioB. [IpuMeHenue anetusneHa.

Apensl. beH3051 Kkak IpenCcTaBUTENb apOMaTHYECKHX YIIIEBOAOpOoAoB. Cmpoenue
MoneKkynvl 6en3ona. XUMHUYECKHE CBOMCTBA: pPEaKIUU 3aMelleHus (rajJloreHHpOBaHUE) Kak
CHoco0 MOJy4eHUs XUMHUECKUX CPEJICTB 3aLIUThl PACTEHUH, IPUCOCTUHEHUS (TUIPUPOBAHHE)
KaK JI0Ka3aTeJIbCTBO HENpeNeNbHOro xapakrtepa Oenzona. Peakmnus ropenus. Ilpumenenue
OeH301a.

[Ipupoansie ucrounuku yriaeBogoponoB. [Ipupoansiii ra3. Hedts. [lonyTHble HedTsHBIE
ra3sl. Kamennslit yrons. [lepepabotka Hedru. Ileperonka Hedru. PextudukanonHas KoJoHHa.
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bensun. Jlurpoun. Kepocun. Kpexkunr HedrenpomyktoB. TepMmudeckuid M KaTaTUTHYCCKUN
kpekuHru. [Iuponus.

Kucaopoacoaep:kamme oprannyeckue coeqnneHus (15 yacos)

Cnuptsl. Knaccudukanus, HOMEHKIaTypa, U30MepHsl COUPTOB. MeTaHOI M 3TaHON Kak
IPEJCTAaBUTENIN IIPENEIbHBIX OJHOATOMHBIX CIUPTOB. XMMHYECKHE CBOMCTBA (Ha IpUMEpe
MEeTaHoJa M JTaHOJ]a): B3aUMOACHMCTBHE C HATPUEM KaK CHOcO0 YCTAaHOBJICHUS HaIMYUS
THJIPOKCOTPYIIIBI, PEaKiysi ¢ TaJOreHOBOJOPOJaMU KaK CHoco0 MOJYYEeHHUs DPaCTBOPHUTENCH,
JIEeruaparanns Kak croco0 MOMy4eHHUs STWiIeHa. Peakiusi ropeHus: CHOUPTHI KaK TOIUIMBO.
[Ipumenenue MmetaHona M 3TaHosa. Pdusnonoruueckoe AEWCTBUE METaHOJAa M 3TaHOJA Ha
OpraHM3M 4YeJlOBeKa. OTWICHIVIMKOIb M TIUIEPUH Kak MPEICTaBUTENM MpPeesIbHbIX
MHOI0aTOMHBIX cIUpTOB. KauecTBeHHas peakiysi HA MHOTOATOMHbBIE CIIMPTHI U €€ IPUMEHEHUE
JUTSL paclioO3HaBaHUS TJIMIEPUHA B COCTaBE KOCMETHYECKHUX cpelcTB. [IpakTuueckoe mpuMeHeHue
STUJICHIJIMKOJIS U [NIMLEPHUHA.

®enon. CtpoeHre Moekyibl hpeHona. Bzaumuoe enusnue amomos 8 moaekyie genona.
Xumuueckue ceoticmea: 63aumooelicmeue ¢ Hampuem, UOPOKCUOOM HaAmpus, OPOMOM.
[Tpumenenue denona.

Anpreruasl. Metanans (GopMabAeTHI) U ATaHAID (alETATBICTHI) KaK MPEICTaBUTEIH
IpelelbHbIX albAeTHA0B. KadecTBeHHbIE peaklMd Ha KapOOHWIbHYIO Tpymmy (peaxkius
«cepeOpsiHOTO 3epKajiay, B3aumojnencTBue ¢ ruapokcuaom Menu (1) m ux nmpumeHenue ams
oOHapyXeHHsI TPEIeNbHbIX albJeTUI0B B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh
anpaeruaoB. [I[pumenenue Gpopmanbaernia u aneranbIeTua.

KapOoHoBble KHCIOTBI. YKCycHass KHUCJIOTa Kak MPEICTaBUTENb IMpeledbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA (Ha IPUMEPE YKCYCHON KHUCIIOTHI):
peaKkuu ¢ MeTajlllaMd, OCHOBHBIMHU OKCHIAMH, OCHOBAHUSMHU U COJSIMU KakK IMOATBEPKICHUE
CXOJICTBAa C HEOpPraHMYECKUMHU KHUcIoTaMu. Peakuus sTepuukanuy Kak crnoco0 MOJydeHHs
cnoxHbIX 3¢hupoB. [Ipumenenue ykcycHol kucioTel. IlpenctaBieHre o BhICIIUX KapOOHOBBIX
KHUCJIOTaX.

Cnoxuble 3pupbl ¥ Okupbl. CioxHble 3QHUPHl KaK MPOAYKTHl B3aUMOJCHCTBHUS
KapOOHOBBIX KUCIIOT cO ciupTaMu. [I[puMeHeHne cnoxHbIX 3()UPOB B MUIEBON U MTaprOMEpHON
MPOMBINIIEHHOCTH. JKHUPBI KaK CIIOXKHBIE dQUPHI TIUIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble M KMBOTHBIE JKHPBI, UX COCTaB. Pacno3HaBaHME pacTUTENBbHBIX >XUPOB Ha
OCHOBAaHMU HX HENpeleNbHOro xapakrtepa. IIpumeHeHue xupoB. ['maponns WM OMBUIEHHE
KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO IMOJIY4YEHHUs COJieH BBICHIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MorolI1e CBOWCTBA MbLIA.

VYrneonpl. Kimaccudukanus yrneBogoB. Haxoxxnenue yrieBogoB B mpupoze. ['nmoko3a
Kak anpaerunocnupt. bpoxenue rmiokosbl. Caxapos3a. [udpoausz caxaposei. Kpaxman wu
LEJUTI0NI03a KaK OMOJIOrMYecKHe MOoJIUMepbl. XMMHUYECKHE CBOMCTBA Kpaxmalla U ILIEeJUTFOJIO3bI
(ruaponn3, KauecTBeHHasl peakiMs ¢ HOJ0M Ha Kpaxmall U ee IMpUMEHEHHue A OOHapyKeHUs
Kpaxmajia B poJykTax nutanus). [lpumenenue u 6uonornyeckas poib yrieBojos. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMEPE alleTaTHOI'O BOJIOKHA.

Unentudukanuss OpraHu4ecKUX COETUHEHHUH. [enemuueckasn cesA3b MedxHcoy KIaccamu
opeanuyeckux coeounernui. TUIBI XUMUYECKUX pEaKkIfii B OpraHu4ecKOi XMMUU.

A3oTcoepxkalniue OpraHudeckne coeuHeHus (5 4acos)

AmuHOKHCTOTH B Oenku. COCTaB M HOMEHKIJIATypa. AMHHOKHCIIOTHI Kak aM()OTepHbIE
opranudeckue coenuHeHus. l[lenTunHas cBsi3b. buonorndyeckoe 3Ha4YeHHE O-aMHUHOKHUCIOT.
OO6nacTv mpUMEHEeHHsT aMHHOKHUCIIOT. benku kak mpupoanasie ornonoiaumepsl. CocTaB B CTpOCHHUE
0enkoB. XMMHUECKUE CBOMCTBAa OENKOB: TUAPONU3, AeHaTypauus. OOHapyxkeHHe OEIKOB MpHU
MIOMOIIIM KAa4yeCTBEHHBIX (IBETHBIX) peaknuii. [lpeBpamieHns O€NKOB NHIMM B OpraHH3ME.
Buonornyeckue pyHkuun O6EIKOB.
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XuUMHUA U KU3HB (5 4acoB)

Xumus u 310poBke. JlekapcTBa, GEepMEHTHI, BATAMUHEI, TOPMOHBI, MUHEPATbHBIC BOJIBI.
[IpoGnembl, CBsA3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX IpernapaTroB. BpenHble MPUBBIYKU U
dakTopbl, pa3pylialme 3J0pOBbe (KypeHHe, YIOTPEOJICHHE alKorois, HapKOMaHUs).
PammonansHoe nuranue. [Iumessle 1o0aBku. OCHOBEI MUIIEBOA XMMUH.

XuMus B MOBCEIHEBHOM XU3HU. Moromue u uuctamue cpeactsa. Cpedocmea 60opbobl ¢
ObIMOBLIMU ~ HACEKOMBIMU.  peneiieHmyl, uHcekmuyuovl. CpencTBa JIMYHONW THTHEHBl U
kocMmeTHku. [IpaBuna Ge3omacHOi pabOTHl ¢ €KUMHU, TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
cpencTBaMu OBITOBON XMMHUH.

[IpombiniuieHHass opranuyeckass xumus. ChIpbe I OPraHUYECKOW MPOMBIIUICHHOCTH.
[IpoGnema 0TX0M0B M TMOOOYHBIX TPOAYKTOB. Hambosjee KpyNMHOTOHHAXKHBIE IPOM3BOJICTBA
OPraHUYEeCKUX COCIUHECHUM.

JdemMoHCcTpaumu.
e (OOpa3ipl OpPraHUYECKUX BEHIECTB M MaTepHAOB. Mojenu MOJIEKYJd OpraHUYECKHUX
BEIECTB
¢ OTHOIIEHHE aJTKaHOB K KUCJIOTaM, IIeJiouaM, pacTBOPY IepMaHraHaTta Kaiuus u OpoMHOM
BOJIC.

e Mopenu Monekyn romojoroB u uzomepoB. [lonmydeHue aneruneHa KapOUIAHBIM
cnocoboM. B3aumoneiicTBue aneTuiieHa ¢ pacTBOPOM IepMaHraHara Kajius U OpOMHOM
Bofou. l'openue anermsneHa. PasnoxkeHue Kaydyka NIpH HarpeBaHUM W HCIBITaHUE
IOPOAYKTOB  pa3joXKeHHs. 3HAKOMCTBO ¢ o0Opa3lamMu KaydyykoB. beH3om Kak
pactBopuTenb. ['openue Ocenzona. OTHomeHUe OCH30Ja K OPOMHOH BOAE M PAacTBOPY
nepMaHrasara kKaiaus. OKucieHue Tojryosa

e PacTBOpeHHe B aleTOHE PA3IMYHBIX OpraHMYeckux BemiecTB. OOpa3lbl MOMOIUX H
YHUCTAIINX CPEJICTB.

e  OOpa3ipl mIacTmacc,

JlaGopaTopHbIe ONBITHI.

N3roroBneHue Mozenel MOJIEKYJl yIiIeBOI0POI0B

O3HakomiieHHe ¢ 00pa3liaMu MPOJYKTOB HedTenepepadoTKu

Oxucnenue sraHona okcujiom meau (I1).

PacTBOpeHue rimueprHa B Bojie M peakuus ero ¢ rugpokcugaom menu (I1).

Xumudeckue cBoicTBa (heHoma

Oxucnenue MeTaHass (3TaHais) OKCUJOM cepedpa.

Oxucnenue Meranans (3TaHains) rugpokcuom meau (I1)

PacTBOpUMOCTb KHMPOB, J10Ka3aTEIbCTBO HMX HEMPECIBHOTO XapakTepa, OMBUICHHE
KHPOB.

9. CBoiicTBa I'TIOKO3bI KaK aibJAETHIOCTINPTA.

10. IIpuroToBneHne KpaxMaJIbHOTO KIIEHCTEpa W B3aMMOJICHCTBHE C HOIOM.

11. I'maponu3 kpaxmana. O3HakomiieHHMEe C oOpa3laMM HOpPUPOAHBIX M HCKYCCTBEHHBIX

BOJIOKOH.

12. IIBeTHBIE peakiuu Ha OeIKH

Nk~ wWNE

IIpakT4yeckue padoThI
1.« IlomydeHne 3TuIEHA U U3YYEHHUE €TO CBOMCTBY.
2. «[TomyyeHne yKCYCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.
3. «PemeHne sKCeprIMEHTAIbHBIX 3a/1a4 Ha PACIIO3HABAHNE OPTaHUYECKUX BEIIECTBY.

11 knace
Teoperuveckue 0CHOBbI Xxumuu (17 yacoB)
Crpoenne BemectBa. CoBpeMeHHass MoOJAEIb CTPOCHHsS aToMa. ODJEKTPOHHAS
KoHurypauust atomMa. OcHognoe u 6030ydcoeHHble cocmoanus amomos. Knaccudukanus
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XUMHYECKHX 3JEMEHTOB (s-, P-, d-amementsl). OCOOEHHOCTH CTPOCHHS HSHEPreTHUYCCKUX
ypoBHeld aToMoB d-anemeHToB. Ilepuomnyeckas cucrema XuMHUYeCKHX dsiemeHToB J[..
MenneneeBa. @uszndeckuii cmbica Ilepuoandeckoro 3akona .M. MenneneeBa. [lpuunnsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COCJAMHEHHH MO MEepHoJiaM U TpymIaMm.
DJIEKTpOHHAs TPUPOJA XUMUUYECKOH CBSI3U. OJIEKTPOOTPUIIATEIBLHOCTh. BuAbI XUMHUUYECKOMN
CBSI3U (KOBAJICHTHAs, MOHHAs, METaJNIM4YecKas, BOAOPOAHAs) U MEXaHHM3MBI e€e¢ 0Opa3oBaHMUA.
Kpucmannuueckue u amopgueie eewjecmea. Tunvl Kpucmaiiuieckux peuiemox (amomHas,
MONEKYIAPHASA, UOHHASA, MEMALIu4ecKds). 3asucumocms Qu3UYecKux c8oUCme geujecmed om
muna Kpucmaniuyeckou peuremxu. IIpyauHbl MHOr00Opa3us BEIIECTB.

Xumunueckue peakuuu. 'oMoreHHble U rereporeHnsie peakuuu. CKOpOCTh peakinu, ee
3aBHCHUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJIbl PEArHpPYIOIIMX BEIIECTB, KOHICHTPAIUU
pearupyromux BeEIIeCTB, TEMIIEpaTypbl, IUIOMIAJA PEAKIMOHHON IMOBEPXHOCTHU, HAIUYUA
Karaju3aTopa. Ponp KaTtanu3aTopoB B IPUPOJIE U IPOMBILIIEHHOM Ipou3BojcTBe. OOpaTUMOCTh
peakuuii. XMMHUYECKOE PABHOBECHE M €r0 CMEIEHHE MOJ ACHCTBHEM pa3IUYHBIX (HaKTOPOB
(KOHILIGHTpalMsl PeareHTOB WM NPOAYKTOB peaklud, JaBJI€HHE, TeMIepaTypa) A CO3JaHUs
ONTUMAJIBHBIX YCJIOBUI MPOTEKAHUS XUMUYECKUX NPOLECCOB. /Jucnepcnvle cucmemvl. Ilonamue
0 Komnouoax (3oau, eenu). Mcmuunvie pacmeopwvl. Peakiium B pacTBOpax AJIEKTPOJIUTOB. pH
pacTBOopa Kak II0Ka3aTelb KUCJIOTHOCTU cpelbl. ['maponus cosiell. 3HayeHwe Truapoin3a B
Ononoruyecknx OOMEHHbIX mpoueccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUH B
MIPUPO/IE, MPOU3BOICTBEHHBIX MPOIIECCaX U KU3HEACATEIHHOCTH OPTaHU3MOB.

Heopranuveckasi xumus (12 yacon)

OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIIMM B MPUPOJE, IPOU3BOIACTBEHHBIX
Mpoleccax U KUZHEACITEIbHOCTH OpraHu3mMoB. OKHCIUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJJIOB TJIABHBIX M MOOOYHBIX MOATPYHI (MEb, )KeNe30) U HEMETaJIOB:
BOJIOPOJIa, KHUCIIOpOJA, TalOTEHOB, cephl, a3ora, ¢ocdopa, yriaepoma, kpemuus. Kopposus
METaJUIOB: BHJIBI KOPPO3UH, CIIOCOOBI 3aIUTHl METAJIOB OT KOPPO3HH. DNeKMPOU3 pacmeopos
u pacnnaeos. llpumenenue 31eKmpou3a 6 NPOMbIULIEHHOCHIU.

XuMHUA U KU3HB (5 4acoB)

Hayunble MeTonpl mo3HaHUs B XuMHH. VcTouHMkHM Xxumudeckoil nnpopmanuu. IlTouck
uH(pOpMallMU 1O Ha3BaHWIM, UACHTU(]UKATOpaM, CTPYKTYpHBIM ¢opMmyiaM. MoxaenupoBaHue
XUMHUYECKHUX IPOLECCOB M SBICHUM, XUMUYECKUU AHAIU3 U CUHMe3 KaK METOIbl HaydHOIO
MO3HAHUS.

XuMHs B MOBCETHEBHON kM3HHU. Motole u ducTsmue cpeactsa. Cpedcmea 60pbbdvl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  penennenmsl, uxHcekmuyuovl. CpencTBa JIUYHOM TUIHEHBI H
kocMmeTuku. IlpaBuna GezomacHoi pabOThI C €IKUMHU, TOPIOYMMU U TOKCHUYHBIMH BEILIECTBAMH,
cpencTBamMu OBITOBON XMMHH.

XuMHS U CelbCKOoe X03siicTBO. MuHepanbHble U opraHuueckue ynoopenus. Cpenctsa
3alIUThl PACTEHUU.

Xumuss B crpoutenbcTtBe. llement. beron. Ilonbop oNTHUMambHBIX CTPOUTENBHBIX
MaTepuajoB B MPAKTUYECKON JESATENIbHOCTH YeJIOBEKa.

XUMHS U 3KOJIOTUS. XUMUYECKOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpellbl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, To4YBbL, aTMOchepsl, GI0pbl U hayHbl OT XUMUYECKOTO 3arps3HEHNUS.

JdemoHcTpaumu.
L MO)IeJ'II/I HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX HW MCTAUIMYCCKUX KPUCTATNIMYCCKHUX
pemérok. Mojenu KpUCTaIUTMUECKUX PEeHIETOK anMasa u rpadura.
e  (OOpa3Isl METAIIOB M UX COSAMHEHHIA, CIUIaBOB.
e BzaumojeiicTBUE METAIIOB C KUCIOPOIAOM, KUCIOTaMHU, BOJOM.
e JlokazarenbcTBO aM(OTEPHOCTH ATIOMUHUS U €70 THIPOKCHUA.
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e BsanmoneicTBue MenM M Kene3a ¢ KUCIOPOJOM; B3aUMOJEHCTBUE MEIU U Keje3a C

KHCIIOTaMU (CepHasi, COJIsIHAs).

[Tonyuyenue runpoxcuoB meau (1) u xpoma (L), oxcuaa meau.

BzaumopencTBue OKCHIOB U THIPOKCUAOB METAJIOB C KUCIOTAMM.

OO6pa3iibl HEMETAIIOB.

[Tonyuenne ammuaka M XJIOPOBOAOPOAA, PACTBOPEHHE HUX B BOJE, J0KA3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB.

e (KuraHue yriisi U Cepbl B KUCJIOPOJE, OMPEACICHUE XUMUUYECKUX CBOWMCTB MPOIYKTOB
cropanusa. BsamMmopnencrtsue ¢ MeIbHO KOHLUEHTPUPOBAHHOW CEPHOM  KHUCIOTBHI,
KOHIICHTPUPOBAHHOW M pa30aBIEHHON a30THOM KHUCJIOTHI.

e OOpa3isl cpeACTB OBITOBON XMMHUH, HHCTPYKIIUH 110 UX MPUMECHECHHIO.

JlaGopaTopHbIe ONBITHI.
1. H3ydeHwue BIUSHUSA PA3IAYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYCCKUX PEaKIIUi
2. OmpeneneHue peakiuy Cpebl YHUBEPCATHLHBIM HHIMKATOPOM.
3. T'maponm3s coneid.

IpakTnyeckne padoThI
1. IlpuroroBieHue pacTBOPOB C 33JaHHON MOJISIPHON KOHIIEHTpAIUEH.
2. KadecTBeHHBIEC peakiui Ha HEOPTraHMYECKHE BEUIECTBA U MOHBI
3. PemieHne sKCniepUMEHTANTBHBIX 3a/1a4 110 TeMaMm «Metaimis» u «Hemeramien
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TEMATHYECKOE INTAHUPOBAHHUE

TemaTnueckoe mIaHupoBaHue yueOHOro npenmera «Xumus». 10 kiacc.

(YHKIIMOHATIBHOW IpyMIIe.

[IpuHIUIIBL KIaccupuKauu
OPraHUYECKUX COEMHEHHUI.
CucremaTtnueckas MEXKyHapOaHas

HOMEHKJIaTypa W TPHUHITUIIE 00pa30oBaHUs
Ha3BAHUU OPraHUYECKUX COEIUHECHUM.

JdemMoHcTpaumu:
OOpa3ipl  OpraHMYecKUX  BEUIECTB U
MaTepHaoB. Mopenn MOJIEKYJT

Ne Konunuectso .
i HaumeHnoBanue TeMbl 4ACOR Conepxanue OcHOBHbIE BU/IbI YU€OHOH /1€ TEIbHOCTH
Teopusi XMuMHYECKOT0 CTPOEHHsI OPraHudeckux coequHeHuil. [lpupona xumudyeckux cpsseii (4 yaca)
1 Bsenenue B IIpenmer u 3HayeHUE OPraHUYECKON OOBSCHATH, MMOYEMY OpPraHUYECKYI0 XHMHIO BBIACTIIN B
OpPraHUYECKY0 XUMHUIO XUMHH. OTIEbHBIN Pa3/1e] XUMUU.
OTnuuuTeNnbHbIe IPU3HAKU OpraHndeckux | Pasnuuath MIPEAMETHI U3y4YEeHUs OpraHNYeCKOn u
1 coequHeHuil. MecTto M 3Ha4YeHME | HEOPraHMYECKON XUMHHU.
opranuyeckoil  xumuu B cucreMe | CpaBHUBAaTh OPraHU4YECKUE U HEOPTAHUYECKUE COCIMHEHMSL.
€CTECTBCHHBIX HayK. Omnpenenars KaueCTBEHHBIN COCTAaB N3y4aeMbIX BEILIECTB.
2 Teopernueckue XUMUYECKOE CTpoeHME Kak nopsaok | OnepupoBarh NOHATHIMU «aTOM», «MOJIEKYJa», «BAJIEHTHOCTDY,
OCHOBBI OPTaHUYECKON COEMHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO | «XUMHUYECKOE CTPOCHUEY, «CTPYKTYpHask popmyian,
XUMUH X BaJleHTHOCTU. OCHOBHBIE IOJIOXKECHUS | KU30MEPUSI», «U30MEPBD».
TEOPUH XUMHUYECKOTO cTpoeHus | MonenupoBarb NPOCTPAHCTBEHHOE CTPOCHUE METaHa, 3TaHa,
OpPraHUYECKUX COEIMHEHMH | IpoNaHa.
A.M. bytneposa. Omnpenensars NpUHAAJIEKHOCTh OPraHUYECKOIO BEIIECTBA K TOMY
VYraeponHelii  CKeJIeT  OpraHWYecKOH | WM MHOMY KJaccy Mo CTPYKTYpPHOH Gopmyiie
Moutekynbl. KpaTHocTh xumuueckoit cBsasu. | [loap3oBaThcsi MHpOpMAIMel W3 APYrUX  UCTOYHUKOB JUIS
3aBUCUMOCTh ~ CBOICTB  BEIIECTB  OT | MOATOTOBKU KPAaTKUX COOOILEHUI.
3 XUMHYECKOT0 CTpOEHUS MOJIEKYIL.
N3omepus u  wuszomepnl. Ilonarue o
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OpraHN4YC€CKUX BCUICCTB

Yraesogopoabl (12 yacos

YrieBo1opoasl

12

AJikaHbl. ['OMOJIOTHYECKUNA Psifi aJTKAHOB.
I'omonorn. Homenknatypa. M3omepust
YIJIEPOJHOIO CKelleTa. 3aKOHOMEPHOCTH
M3MEHEHHUs (PU3HUECKUX CBOUCTB.
XuMHUecKHue CBOMCTBa (Ha mpuUMepe
MeTaHa M 9TaHa): pPeaKIuu 3aMelIeHUs
(ramoreHupoBaHue), NETUAPUPOBAHUS KaAK
CHoCco0bI MOJIy4EHUS BaKHEHIIINX
COCIMHCHUI B OpPraHWYECKOM CHHTE3E.
l'openne meraHa kak OAWH M3 OCHOBHBIX
HWCTOYHUKOB TEIJIa B MPOMBIIIJICHHOCTH U
ObiTy. Haxoxxmenue B mpupome U
MIPUMEHEHUE aJTKAHOB.

HaxoxaeHue MOJEKYISIpHON  (opMyIbI
OpraHMYecKOro  BellecTBa MO  €ro
MJIOTHOCTHU u MacCOBBIM JIOJISIM
9JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WIIU
110 IPOJYKTaM CrOpaHusl.

AnkeHbl. ['OMONIOrHYecKuil psii AJIKEHOB.
Homenknarypa. H3omepust yriaepoaHoro
CKeJleTa U TIOJIOKEHHSI KPAaTHOM CBSI3U B
Moliekyne. XHUMHYECKHe CBOWcTBa (Ha
npuMepe ATUJICHA): peakiu
MIPUCOETUHEHUS (ranoreHnpoBaHue,
euopuposanue, TUpATaIs,
2uodpoeanoceHuposanue)  Kak  CIoco0
TTOJTy4YEHUS G YHKIIMOHATBHBIX
MIPOU3BOIHBIX YTIEBOAOPOAOB, TOPEHUS.

HOJ’II/IMepI/ISaHI/ISI O9TUJICHA KaK OCHOBHOC

KnaccugunupoBars n3ydaemble BELIECTBA.

OnucelBaTh  MPOCTPAHCTBEHHYK)  CTPYKTYpPY  H3y4aeMBbIX
BELIECTB.

MonenupoBaTh CTPOCHHE U3Y4aE€MbIX BELIECTB.

HccenenoBars CBOMCTBA U3Y4aeMBbIX BEILIECTB.

HaGnronate 1eMOHCTpUpPYEMBbIE U CAMOCTOSITEIBHO TPOBOIUMbIE
OTIBITHI.

HaGnronate ¥ onMchIBaTh XMMUYECKUE PEAKLINY.

YMeTb IPOBOAUTE XUMUYECKUI IKCIIEPUMEHT.

CoOuroaTh npaBuiia TEXHUKH O€30MIaCHOCTH.

Oxka3blBaTh MEPBYIO IMOMOIIb IMpPU OTPABICHUSX, OXKOrax u
Jpyrux TpaBMaxX, CBSA3aHHBIX C BEIIECTBAMM M JIAOOPATOPHBIM
000pyIOBaHUEM.

OO6oOmare 3HaHMA M JeJ1aTh BBIBOABI O 3aKOHOMEPHOCTSX
M3MEHEHUHN CBOMCTB B TOMOJIOTHYECKHX PAIax.

ITporHo3upoBaTh CBONCTBA HEM3YYEHHBIX BEUIECTB IO aHAJIOTUU
C U3YYEHHBIMH BELIECTBAMH TOT'O K€ TOMOJIOTMYECKOI0 psijia.
IIporHo3upoBaTh  BO3MOYKHOCTb  INPOTEKAHHUS  XUMHYECKHX
peaxkiuii Ha OCHOBE 3HaHUH 00 IEKTPOHHOM CTPOEHHH BELLECTB.
Pa3znmuyarh NOHATHS «U30MEP» U «TOMOJIOT.
JaBaTh  Ha3BaHHUA  OPraHUYECKUM
MEX1yHapOJAHON HOMEHKIIAType.
XapakTepu3oBaTh CHOCOOBI TOJYYEHHs, CBOMCTBA M 0OJACTH
IIPUMEHEHHUS N3Y4aEMbIX BEILLIECTB.

OnuceiBaTh TEHETUYECKHE CBA3M MEXIYy U3YUEeHHBIMU KiaccaMu
OpPraHMYECKUX BEIIECTB.

[Tonb3oBaTbecs uHGOpMANMEl W3 JPYrUX MCTOYHUKOB IS
MIOJATOTOBKH KPaTKHUX

coo01IeHni. ['0OTOBUTH KOMIIbIOTEPHBIE MPE3EHTALMU 0 TEME.

COEeTUHEHUSIM 1o
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HarpaBJieHUE ero HCIIOJIL30BaHUA.
[TonusTUiieH  Kak  KPYNMHOTOHHAKHBIN
NPOAYKT XHMHUYECKOrO0  IPOU3BOJICTBA.
[Ipumenenue sTuieHa.

Aakanuenbl u kayuyyku. [lonsarue o0
aJKaJMeHax Kak yrieBOJIOpOoaax C JIBYMs
JBOWHBIMM  cBsi3siMu.  [lomumepu3zanms
nuBuHWIa (Oyramuena-1,3) kak cmoco6
MOJYyYEHUsI  CMHTETUYECKOTO  Kayyyka.
HarypanbHblii 1 CUHTETUYECKUN Kay4yyKH.
Bynkanuzanus Kay4dykKa. Pe3una.
[IpuMeHeHne KayuyKa U Pe3UHBI.
AnxkuHbl. ['OMOJIOrHYECKUi sl ATIKUHOB.
Homenknarypa. W3omepust yriaepoaHoro
CKEJIeTa U TOJIOKEHHSI KpPAaTHOW CBsI3U B
Mouiekysne. XHUMHYeCKHe CBOicTBa (Ha

npuMepe alleTUIICHA): peakiu
MIPUCOEANHEHUS (ranmoreHnpoBaHHUe,
2uopuposaniue, TUIpaTaIvs,

2udpozanozenuposanue)  Kak  crnocod
MOJIyYeHUsT ~ TOJUMEpPOB U JIPYrux
IIOJIE3HBIX MPOAYKTOB. ['opeHue anernneHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUIAMEHHU JJIl CBAapKU M PE3KU METaJlIOB.
[IpuMeHeHue anernieHa.

Apenbl. beH3051 Kak IpeAcTaBUTENb
apoMaTHYECKHUX YTIIEBOJOPOOB.
XUMHUYECKUE CBOMCTBA: peakuuu
3aMeleHus:  (raJoreHupoBaHHE)  Kak
CIOCO0 TMOJYYEHUS! XUMHUYECKUX CPEICTB
3allMTBl  PACTEHUHM,  MPUCOETUHEHHS
(ruapupoBaHME)  KaK  JI0Ka3aTelbCTBO

Kputnuecku OIICHUBAThH IIOCTOBEPHOCTh XUMHYECKOH

PIH(bOpMaHI/II/I, HOCTyHaIOH_[Cﬁ M3 pa3HbIX UCTOYHHKOB.

[TpoBOIUTH pPacU€Thl MO XUMHYECKHM (OpMyIaM BEIIECTB M

YPaBHEHUSIM XUMHUYECKHUX PEAKIIH.
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HENpeAeIbHOr0  XapakTepa  OeH3oua.
Peaknus ropenus. [Ipumenenue 6eH3ora.
[IpupoaHble HCTOYHMKHU YIJIEBOAOPOJOB.
[IpuponHbIii 1 MOMYTHBIM HEPTAHOMN Ta3bl,
ux coctaB u wucnoaszoBaHue. Cocras
HedtH u ee nepepadoTKa.
Hedrenponykrel.  OKTaHOBOE  YHCIIO
OoensuHa. OxpaHa OKpyXarouieil cpezsl
npu HedTenepepaboTke "
TPAHCIIOPTUPOBKE HE(PTEIPOAYKTOB.
AJNBTEpHATUBHBIC HCTOYHUKH YHEPTHUH.

I'enernueckass  CBSI3b  apOMAaTHYECKUX
YIJI€BOJOPOAOB C JPYTMMHU  KJaccamu

YIJIEBOIOPOJIOB.
JleMOHCTpAIUHN: Mogaenmu  MOJEKya
rOMOJIOTOB W u30oMepoB. [loiyueHue
areTusIeHa KapOUTHBIM Crocooom.

B3aumopeicTBue aneTuieHa ¢ pacTBOPOM
IepMaHraHaTa Kaauss ¥ OpOMHOH BOJOM.
I'openue anerunena. Paznoxkenue kaydyka
IIPY HarpeBaHUM U UCIIBITAHHWE MPOJYKTOB
pas3noxeHusi. 3HAKOMCTBO C oOpa3namu
Kay4yKOB.

benson kak pacrBopurens. ['openue
OeH3o0I1a.

Kucaopoacoaepxamme oprannyeckne coennenus (15 yacon)

Kucnoponcoaep:xamne
OpraHUYEeCKHE
COEIUHEHHUS.

15

CnupTsbl. Knaccudukanus,
HOMEHKJIATypa,  HM30MEpUs  CIHPTOB.
MeTaHOn W 3TaHON Kak IMpeACTaBUTENH
NpPENEIbHBIX  OJHOATOMHBIX  CIMPTOB.
XUMHYEeCKHEe CBOMCTBa (Ha mMpUMeEpe
METaHOJIa M 3TaHOJa): B3aUMOJIEIiCTBHE C

KnaccudumupoBats KuCI0poaCOAEpIKAIINE BEIECTBA.

JlaBathb Ha3BaHUS OpraHUYEeCKUM COCIMHCHUSAM 1o
MEXIYHAPOJAHOW HOMEHKIIATypE.

MopenupoBaTh CTPOEHUE N3yYaEMBbIX BEILIECTB.

Uccnenosats CBOKMCTBA M3y4aeMbIX BEIIECTB.

Habmo1aTe 1eMOHCTpHpPYEMBIE U CAMOCTOSATEIHHO MPOBOIUMBIE
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Ccrocod  yCTaHOBICHHS
HaJIU4YUs TUAPOKCOTPYIIIbI, PpEaKUus C
raJIOTeHOBOIOPOIAMH KaK croco6
MOJIy4YEHUsl PAaCTBOPUTENEH, IeruapaTamus
Kak Ccroco0 MoJIy4eHHs ITHIICHA.

Peakuust ropeHusi: cnupThl Kak TOILIUBO.
[IpuMeHeHne  MeTaHOJIAa W JTaHOJA.
OU3NOIOTUYECKOE JEHCTBUE METaHONA U
ATaHOJIa Ha OPTaHU3M YEJIOBEKA.

HaTpUEM  Kak

OTHIICHTIINKOJIb u IIMOCPHUH Kak
npeaACTaBUTCIIN MMpeaAC/IbHBIX
MHOI'OQaTOMHBIX CIIMPTOB. KauectBennas

pCaKknud Ha MHOI'OATOMHBIC CIIUPTBI U €€

IIPUMCHCHUC JJIA paciio3HaBaHHA
rimoepruHa B COCTaBC KOCMETHUYCCKUX
CpCacCTB. HpaKTI/I‘{eCKOG IIPUMCHCHUC

STWJICHIJIMKOJIS U INIHLIEPUHA.
®enoJs. CTpoeHHE MOJEKYJIBI
CaoiicTBa ¥ IpUMEHEHHE.
Adabaeruapl. Merananbs (dopMmanbaerun)
u 3TaHAJIb (areTanbaerum) Kak
MPEJCTaBUTENN TPEAETbHBIX aJbJIETHUIOB.
KauectBeHHbIE peakuuu Ha
KapOOHUIIbHYIO rpynmny (peaxius
«cepedpsHOro 3epkajna», B3aUMOJEHCTBUE

¢benona.

¢ rugpokcuaom wMemun (1) wum  mx
MIpUMEHEHNE JUTSE oOHapyXeHHs
IpeneabHBIX aJbJIETU/I0B B
MIPOMBIIIITIEHHBIX CTOYHBIX BOJIAX.
TokcuuHocTh anmpaeruaoB. IIpumenenune
dbopmanbaeruaa u areTaabaeruaa.
KapOoHoBbIe KHCJIOTBI. YkcycHas

OITBITHI.
Ha6nronaTe 1 onmuchIBaTh XUMUYECKHUE PEAKITUH.

YMeTh NPOBOAUTH XUMUYECKUM SKCIIEPUMEHT.

ColuroaTh MpaBMiIa TEXHUKH 0€301TaCHOCTH.

Oxka3pIBaTh MEpPBYI0 TMOMOIIb MPU OTPABICHUSAX, OXKOrax H
JIPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH M JIA0OPATOPHBIM
obopymoBaHuEM.

O6o0maTe 3HaHUS W JieJaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
W3MEHEHUI CBOMCTB B TOMOJIOTUYECKUX PSAJAX.

VYMeTh 00BSACHATH 3aBUCHMOCTE CBOMCTB BEIIECTB OT HX COCTaBa
Y CTPOEHHUS.

XapakTepu3oBaTh CHOCOOBI TOTYYEHHs, CBONCTBA M 0OJACTH
MPUMEHEHUS U3Y4aeMbIX BEILECTB.

OnuchIBaTh TEHETUUECKUE CBSI3U MEXAY U3YYEHHBIMH KJIACCAMU
opraHmveckux BemecTB. llomp3oBaThcsi uWHPOpManued U3
JIPYTUX UCTOYHUKOB JJISl IOJTOTOBKU KPATKUX COOOIICHUIA.
['0TOBUTH KOMIIBIOTEPHBIE MPEZCHTALIMU 110 TEME.

Kpurnueckn OLICHUBATh JIOCTOBEPHOCTH XUMHUYECKOH
nH(pOpMaIuu, TOCTYAIOIIEH U3 Pa3HbIX UCTOYHHUKOB.
[IpoBoauTh pacu€Thl MO XHUMUYECKUM (opmysiaMm BEUIECTB U
YPaBHEHUSIM XUMUYECKUX PEAKIUM.
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KHUCJIOTa KakK MPEJICTABUTENb MpPeIeIbHbIX
OJIHOOCHOBHBIX ~ KapOOHOBBIX  KHCIIOT.
XuMHUecKue CBOMCTBa (Ha mpuUMepe
YKCYCHOM KHCJIOTBI): peakIuu c
METaJlJIaMH, OCHOBHEIMH OKCHUJIAMH,
OCHOBAHMSIMH H COJIIMU KakK
MOATBEPKICHUE CXOJICTBA c
HEOPTraHUYECKUMU KUCIOTaMH.
[Ipumenenue YKCYCHOH KHUCJIOTBI.
[IpencraBineHne o BBICIIUX KapOOHOBBIX
KHCIIOTaX.

Peaknus osrepudukanum  kak  croco0
MIOJIy4€HHUsI CIOXKHBIX 3(upoB. CioxHbIE
a¢upbl U xupbl. [IpuMeHEHHE CIIOKHBIX
3¢upoB B muUIIEBOW U napdroMepHOU
MPOMBIIIIICHHOCTH.

Kupbl KaK cl0XHBIE YPUPHI TIIUIIEPUHA U
BBICIITHX KapOOHOBBIX KHCIIOT.
PacturenbHple W KUBOTHBIE KUPBI, HX
cocraB. Pacmo3HaBaHHME pacTUTEIbHBIX
KUPOB HA OCHOBAHHUU MX HEMPEAETHHOTO
Xapakxrepa. [Ipumenenue JKUPOB.
lMaaponu3 wiM OMBUICGHHE KUPOB Kak
croco®  MPOMBIIUICHHOTO  MOJIy4eHUs
coJied  BBICHIMX KAapOOHOBBIX  KHUCIIOT.
Mpbi1d Kak colud BBICHIMX KapOOHOBBIX
K#ciioT. Moromye cBOMCTBA MBIJIA.
YraeBoawl. Knaccudukaius yrieBoJoOB.
Haxoxxnenne yrieBojgoB B MPUPOJE.
I'moko3a kak anpaerugocnupt. bpoxenue
TJIFOKO3EL.

Caxapo3a. Kpaxman u nemmono3a Kak
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OMOJIOTHYECKHE TOJIMMEPHl. XUMHUYECKUE
CBOWCTBA  Kpaxmaja ®  IEJUTIOJIO03bI
(rupponu3, KayecTBEHHas peakius C
HOJIOM Ha KpaxMall U e¢ MPUMEHEHUE IS
OoOHapy>XKeHHsI KpaxMaia B TPOIYKTax
nuTanus). [IpumeHeHne u OuooruyecKas
poJib YTJEBOIOB. [Tonsartue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha TMpUMeEpe
alleTaTHOTO BOJIOKHA.

Wnentudukanus OpraHUYEeCKUX
COCIMHEHU.

'eneTnueckass CBsI3b MEXKIY KiaccaMu
OPraHUYECKUX COEMHEHHUI. Turmbl

XUMHMYECKHX pEaKkUuid B OPraHUYECKOU
XHUMHHU.

JdemoHcTpanum:

Oxucnenune staHona okcupom menu(Il).
PacTBOpeHne riuiepyuHa B BOAE U peakuus

€ro C  TUAPOKCUIOM menu(I1).
XuMHUeCKue cBOiCTBa (eHoa.

Oxucnenne  sTaHans aMMHaYHbIM
pacTBOpoOM OKCHJIOM cepedpa(l).
Oxucnenue MeTaHas (3Tanans)

ruapokcuaom meau (I1).

A3oTconepakainue OpraHuyeckue coeqMHeHus (S yacon)

A3zoTcoaepkaiue
OpTaHHYECKUE
COCTMHEHUS

AvMuHOKHCJIOTBI M Oeaku. CocraB u
HOMEHKJIaTypa. AMHMHOKHCIOTBI  Kak
aM(pOTepHbIE OPraHUYECKUE COCAMHECHHS.
Ilentunaas CBSI3b. buonormueckoe
3HAUYCHHE 0-aMHUHOKHCJIOT. Oobmactu
MIPUMEHEHUS] aMHUHOKHCJIOT.

benku kak mnpupogHble OHOMOIUMEPEHI.

OOBACHATH 3aBUCUMOCTb CBOMCTB aMUHOKHCIIOT OT CTPOCHMS UX
GyHKIMOHAIbHBIX rpynn. Ha3piBaTh aMUHOKHCIOTHI o
MEXIYHAPOJAHOW HOMEHKJIATYype M COCTABIIATh YPaBHEHUs
peaKknmii, XapaKTepU3yIOINX UX CBOKWCTBA.

OOBACHATH OMOIOTHYECKYIO POJIb OEJIKOB M UX MPEBPALICHUN B
opranusMme. [IpoBoIuTh IIBETHBIE PEAKIIH HA OENKHU.

OOBSCHATH OMOJOTUYECKYIO POJIb HYKJIEMHOBBIX KHCIIOT.
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CocrtaB u cTpoeHHE OEIKOB. XUMHUYECKUE

CBOIiCTBa OeNKOB: TUIPOJIU3,
nenarypauus. OOHapykeHHe OeNKOB Npu
MTOMOLIA KaueCTBEHHBIX (UBETHBIX)

peakuuii. [IpeBpamieHuss OCNKOB IMUIIM B
opranuzMe. buonormueckue  QyHKIUU
OEJIKOB.

XUMUS U )KU3Hb

Xumust u 37I0POBBE. JlekapcTBa,
(hepMeHTHI, BUTaMUHBI, TOPMOHBI,
MHUHEpaJIbHbIE BOJIBL. [TpoGnemsrl,
CBSI3aHHBIE c MIPUMEHEHUEM

JIEKapCTBEHHBIX IIpenaparoB. BpenHbie
NOPUBBIYKH W (PAKTOPBI, pa3pylIaroIIne
310pOBbE (kypeHue, ynotpebiaeHue
aJIKoroJisi, HapkomaHwus). ParuonanbHOe
nutanue. IlumeBble n06aBku. OCHOBBI
MIHUIIEBONA XUMUH.

[IpoMblnieHHast OpraHuYeckas XUMHUS.
Ceoipbe JUTS OpraHNYeCKOn
npomsliieHHOCTH. [Ipobiema oTX0m0B U
MOOOYHBIX MIPOJYKTOB. Haubonee
KPYITHOTOHHA)KHbBIE IIPOM3BOJICTBA
OPraHNYeCKUX COCTMHEHUMU.

ITosp30BaThCA MHCTPYKLIMEHN K JIEKAPCTBEHHBIM IIpenapaTraM
OnuceiBaTh T€HETUUYECKHUE CBSA3H MEXK/y U3YUEHHBIMHU KilacCaMu
OpPraHMYECKUX BEILECTB.

[Tonb30BaTbes uHGOpMAnMEl W3 JPYrUX MCTOYHUKOB JJIs
HOJrOTOBKH KPaTKUX COOOIICHUH.

Bcero

36 yacoB
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Temarnueckoe naHupoBaHue yuyeOHoro npeamera «Xumusi». 11 knace.

oOpa3oBaHusi (OOMEHHBII ¥ JIOHOPHO-

Ne Konunuectso .
i HanmeHnoBanue Tembl 4ACOR Conepxxanue OcHoBHbIE BUIbI YYEOHOH 1€ATEIbHOCTH
Teoperuveckue 0cHOBbI Xumuu (17 yacoB)
1 TeopeTnueckne OCHOBbI [lepuoguueckass cucreMa XuMudeckux | Mcronb3oBaTh BHYTpU- U MEKIIPEIMETHBIE CBSI3U.
XUMUU 3JIEMEHTOB JI.U. MenneneeBa. | O600mate  MOHATHS  «S-OPOUTAIBY,«P-OpOUTATBY,  «d-
Ousnueckuii  cmbicn  [lepuonmveckoro | opOUTAIB.
3aKOHa J.. MenneneeBa. | OnuceiBaTh 3JIEKTPOHHOE CTPOEHUE aTroMa C IOMOIIbIO
MupoB033peHYECKOE I HaydYHOE 3HAYCHHUE | DJICKTPOHHBIX KOHPHUTypaIHi.
[lepuonnueckoro 3akoHa | OOBSCHATH  CTpOEHUE HdyieMeHToB 1—4  mepuomoB ¢
J.1. Menneneesa. [TporHO3BI | UCTIOIH30BAHUEM IIEKTPOHHBIX KOH(UTYpAIHA.
J.U. MenneneeBa.  OTKpeITHE  HOBBIX | XapaKTepH30BaTh CTPYKTYPY TaOIHUIIbI
XUMHUYECKUX 3JIEMEHTOB. «[lepuonnyeckas cucreMa XMMHUECKHUX 3JIEMEHTOB
CoBpemennas wmogenbctpoenuss aroma. | [. 1. MenaeneeBa» (kopoTkas popma).
Pacnipenenenue JJIEKTPOHOB 1o | CpaBHMBATh 3JIEKTPOHHOE CTPOEHUE aTOMOB JIEMEHTOB MaJbIX
4 SHEPreTHYECKUM YPOBHSIM B COOTBETCTBHH | M OOJBIINX MEPUOIOB.
C TMPUHIUIOM HauMeHbIIeH »HHepruu, | OnpeaensiTe MOHATUS «XUMHUYECKUI 3JIEMEHT», «IOPSIKOBBIN
npaBwioM XyHna MU npuHuunom llaynu. | HoMep», «MaccoBO€ YHMCIIO», «U30TOIDY, «KOTHOCUTEIbHAS
DOnekTpoHHas  KOH(QuUrypamusi  aToMa. | aTOMHAsl Macca», <QJIEKTpPOHHas O00O0JIOUKa», <«3JIEKTPOHHBIN
Knaccuukanus XUMHUECKUX 3IIEMEHTOB | CIIOW», «3JEKTpOHHAs opbutanby», «llepmoguueckas cucrema
(s-, p-, d-smementsi). OCHOBHOE | | XUMHYECKHX DJICMEHTOBY.
BO30YXK/IEHHBIE COCTOSTHUSI AaTOMOB. XapakTepu3oBaTh  JJEMEHTHI 0 WX  [OJOXKECHHIO B
Ocobennoctu cTpoenus sHepreTudeckux | [lepmonnueckoii cucreme 1. 1. Menneneesa.
ypoBHell aToMoB d-31eMeHTOB. BaneHTHbIE
ANEeKTPOHBI. [IpUYMHBI U 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB 9JIEMEHTOB M HX
COEIMHEHMH 110 MTEPUOJIaM U rpynIam
2 CrpoeHue BeniecTsa. CrpoeHue  BemiecTsa. OnextpoHHas | Micnonp30BaTh BHYTPU- U MEXKIIPEIMETHBIE CBS3H.
npupoaa XUMHUYECKON cBsa3u. | O0oOmaTh TOHSATUS «KOBAJEHTHAs HEMOJIApHAs  CBS3bY,
3 OneKTpoOTpULATENbHOCTh. KOBaJ€HTHAs | «KOBJIEGHTHAs  IOJIApHAs  CBA3b»,  «MOHHAs  CBS3bY,
CBSI3b, €€ PA3HOBUIHOCTU M MEXAHMU3MBI | «BOJIOPOAHAS

CBA3b», «MCTAJJIMYCCKAA CBA3b», «MOHHAAd KPUCTAJUIMYCCKAA
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AKIIEITOPHBIH ). Honnas CBSI3b.
Mertannuueckas cBsi3b. BogoponHas cBA3b.
MeKXMOIEKYIIIpHBIE B3aMMOIECHCTBHUS.

Kpucramnmnueckue nu aMopgHbIe BELIECTBA.

Tunel KPUCTAJUIMYECKUX peLIeToK
(aromHas, MOJIEKYJISIpHAs, VOHHa,
MeTaJuThdecKasi). 3aBUCHUMOCTh

(¢u3nYecKux CBOWCTB BeIIECTBA OT THUIA
KPUCTAJIUIMYECKOM  pemieTKH. [Ipuumnbl
MHOroo0pasust BemiecTB. CoBpeMeHHbIE
NIPEACTABICHUS. O CTPOCHUU TBEPIBIX,

KUJKUX H  Ta3000pa3HbIX  BEIIECTB.
Kunkue KpucTasibl.

JdemoncTpanumn:

Mogemn MOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX n METaJUIMYECKUX
KPUCTAUIMYECKUX  pemeéTok.  Mogenu

KPUCTANIMYECKUX PEIETOK anmasa H
rpadura.

peméTKay, «aTomHas KpUCTaJUIMYECKas pemeTKay,
«MOJIEKYJISIP-
Has KpUCTAJUIMYECKas pemeéTKay, «MeTaJIINYeCcKas

KpUCTAJUIMYECKas PEeIIETKA.

MoaenupoBaTb CTPOCHHUE BEIIECTB ¢ KOBAJICHTHOM M MOHHOMU
CBA3BIO.

OOBACHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB.

XHMHYECKHUE pCaKIuu.

10

XUMUYECKHE peakuuu. [OMOreHHble H
rereporeHHsle peakiuu. Kiaccudpukanus
XUMHYECKHUX PEAKIIHM.

CKopocTh peakluu, €€ 3aBUCHMOCTb OT
Ppa3IUYHBIX (bakTOpoB: IIPUPOJIBI
pearupyomux BelIeCTB, KOHIEHTPalUuU
pearupyomux BELIECTB, TEMIEPATypPbl

KnaccuunupoBaTh XMMUYECKHE PEAKLIUH.

OnuceIBaTh TEPMOXUMHUECKHUE PEAKIUH.

[IporHo3upoBaTh BO3MOKHOCTb IPOTEKaHWSI XUMHUYECKUX
peakuuii Ha OCHOBE MMEIOIIMXCS 3HAHUM  AJIEMEHTOB
XUMHUYECKON TEPMOJIUHAMUKH.

[IpoBoaUTH pacu€Thl 10 XUMUYECKUM YPaBHEHUSIM.

OOBACHATh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH peakluu U

(mpaBuiIO Baut-T'odda), IUIOMIAJY | ITOJIOKEHNUA  XUMHUYECKOTO  PAaBHOBECHS  OT  PAa3IMYHBIX
pPEaKkIMOHHOM  MOBEPXHOCTH, HaJWu4us | (PaKTOPOB.

KaTaJm3aropa. DHeprus aktuBanuu. | [IpenckaspiBaTh  HampaBi€HUWE  CMENIEHUS W YCJIOBUH
AKTUBUPOBaHHBIN KOMIIJIEKC. | TPOBEJCHUsI 00paTUMON XUMUYECKOH PeaKIMu.

KaranmmsaTopsl 51 KaTajus. Ponp | [lonb3oBatbess uHpOpManueil W3 APYrUX HUCTOYHUKOB IS
KaTaJnu3aTopoB B pupoae U | TOATOTOBKU KPATKUX COOOIEHU.
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MIPOMBIIIJICHHOM IPOU3BO/ICTBE.

[lonsiTne 00 OSHTAIBNMM U SHTPOIUHU.
Ouneprust I'mb66ca. 3akon T'ecca wu
cnencTBus W3 Hero. TeruoBble A(¢eKThI
XUMHUYECKHUX peakuui. TepMmoxumuyeckue
ypaBHEHHUS.

OOpatumMocTh  peakiuii. XUMHUYECKOe
paBHoBecue. (CMelleHHe XHMHYECKOTO
paBHOBECHs] TOJ JCHCTBHEM pPAa3IMYHBIX
(haKkTOpOB: KOHIIEHTPALIMA PEareHTOB WU

MIPOJYKTOB peaxuuu, JIaBJICHUS,
TeMIIepaTyphbl. Ponp CMELLCHMS
paBHOBECHS B TEXHOJIOTUIECKUX
nporeccax.

HucnepcHele  cucteMmbl.  Koanouowuwvie
cucmembl. HcTtunHble pacTBOPHI.
PactBopenne kak (PU3MKO-XUMUYECKUIT
porLecc. CrniocoOsl BBIPAXKECHUS
KOHIIEHTPALUU PacTBOPOB: MACCOBasl JOJIsS
pacTBOpeHHOro  BemiecTBa.  Pacdersl

MaccoBOM J0JM (Macchl) XHUMHUYECKOTO
COEMHEHUS B CMECH.

Peakuyu B pacTBOpax 3JIEKTPOJIUTOB.
KauecTBeHHble peakuuMy Ha HOHBI B
pacTBope. KucnotHo-ocHOBHBIE
B3aUMOJICICTBUS B paCTBOPAX.
AmdotepHocTb. MoHHOE mnpou3BeneHHE
Boabl. Bomoponuwni mokazatens (pH)
pactBopa. ['maponus coneld. 3HavYeHUE
TUAPONN3a B OHOIIOTUYECKUX OOMEHHBIX
npoueccax. [lpumenenune ruaponusa B
MIPOMBIIIJIEHHOCTH.

['oTOBUTH KOMIIBIOTEPHBIE PE3CHTAIUH.

Teopust 3MEKTPOIUTHUECKOMN TUCCOIMALINU.

CuibHble W ciaOble BJEKTPOJIMTHI, «MOHHBIE YpaBHEHUS»,
«OKHCIIUTEIIb), «BOCCTAHOBUTEIDY, KOKUCICHUEY,
«BOCCTAHOBIICHUEY, «CTETICHb OKUCIICHHUSI.
AprymMeHTHpoBaTh  BbIOOp  Ki1accuUKAIUH
peaKuuii.

[Ipencka3piBaTh peakiuio cpeibl BOJHBIX PACTBOPOB COJIEH.
XapakTepu3oBaTh OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUN
KaK MPOLIECCHI, MPU KOTOPBIX U3MEHSIOTCS CTETICHH OKUCIICHUS
aTOMOB.

HabmoaTe 1 OnuchIBaTh XUMUYECKHE PEAKIUU.

Jenath BBIBOJABI U3 PE3YyJIbTATOB MPOBEACHHBIX XUMHUYECKUX
OTIBITOB.
VYuyactBoBaTth B
OTIBITOB.
Cob6mronaTh TEXHUKY 0€30MaCHOCTH.

Oka3pIBaTh MEPBYIO MOMOILb [IPU OTPAB-

JICHUSIX, 0KOTaxX M JPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU
U J1abopaTOpHBIM
000pyI0BaHUEM.
IIpoBoauts  pacy€rsl
YpaBHEHUSM.

XUMHYCCKHUX

COBMECTHOM  OOCYXICHMHU PpE3yJIbTaTOB

N0 XUMHYECKMM  (opMmyraM U
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OKHCIIUTEIFHO-BOCCTAHOBUTEIIbHEIE
peakuuu B TPUPOJE, MPOU3BOACTBEHHBIX
npoueccax u JKU3HEACATCIbHOCTH
OpraHu3MoB. MeTOIbl 3JIEKTPOHHOTO U
9IeKMPOHHO-UOHHO20 DalaHCa.
DJIEKTPOJIN3 PAcCTBOPOB W  PacCIJIaBOB
COJIEH. [IpakTueckoe IIPUMEHEHUE
3JEKTPOJIN3a JJIsl MONYYEHUsl LIEIOYHBIX,
IIEI0YHO3EMEIIbHBIX METaJlJIOB u
amomuHus. Koppo3uss MeTaioB: BB
KOPpPO3UH, CIIOCOOBI 3aIUThI METAIOB OT
KOpPPO3HH.

O06o001menye U cucTreMaTu3alys 3HaHUH 110
TEeMaM: «llepponuyeckuii  3aKOH U
MepUOJINYECKasi CHCTEMA XUMHYECKHUX
aneMeHToB J[.MI.MeHaeneeBa ¢ TOYKH
3peHUsT YYEHUST O CTPOCHMHM aToMma.
Crpoenue BEIIIECTBA. XuMHu4Jeckue
pEaAKIIAM

OcHoBbl Heopranuyeckasi xumus (12 yacon)

OCHOBBI
HEOpPraHUYEeCKask XUMHUSI

12

OO0mras xapakTepUCTUKa 3JIeMEHTOB |A—
IA-rpynn. Okcuasl U IEPOKCUABI HATPUS
u Kanus. Pacrio3sHaBaHWe KAaTHOHOB HATPUS
u Kanus. Conu HaTpus, Kajus, KanbLus U
MarHusi, UX 3HaUY€HHE B TPUPOJC U KU3HU
yenoBeka. JKecTKOCTh BOJIBI U CIIOCOOBI ee
ycrpaneHusi. KomIuiekcHbIe COETMHEHUS
ATIOMUHUS. AJTFOMOCHIINKATHI.

Metamnst IB-VIIB-rpynn (Menp, HUHK,
xpoM, mapraneir). OCOOEHHOCTH CTPOCHHS
aTOMOB. O6mmue ¢buznueckue u
XUMHU4yeckne cBoicTBa. [lomydenue wu

XapakTepru30oBaTh OOIIHE CBOWCTBA METANIOB W HEMETAJIOB.
OOBICHATHL 3aBHCHMOCTL CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOCHHUS.

VYMeTh 00BACHATH U3MEHEHHS CBOMCTB XUMUUECKHUX DJIIEMEHTOB
Ha OCHOBE CTPOCHHSI aTOMa U MOJIOKCHUS B IEPUOTUICCKON
Ta0IHIIE.

Ha0irro1aTh ¥ ONMUCHIBATH XUMUYECKHE PEAKITUH.

Ymerh BBIIOJIHATH XUMHYECKHAI OKCIEPUMEHT IO
pacro3HaBaHUIO HEOPTAHWICCKUX BEIIECTR.

JlenaTe BBIBOJBI U3 PE3YNHTATOB MPOBEAEHHBIX XUMHUYECKUX
OIIBITOB.

Y4yacTBOBaTh B COBMECTHOM OOCYXJCHHU PE3yIbTaTOB

27




npuMeHeHne. OKCUIbI U THIPOKCH]IBI 3TUX
METaJUIOB, 3aBUCUMOCTb HX CBOMICTB OT
CTENEHH OKUCJIEHUSI SJIEMEHTA.

OO0mras xapakTepucTHKa 3JeMeHTOB |V A-
rpynnsl.  CBoiicTBa,  IOJyuyeHHUE U
npuMeHeHue yris. CuHTe3-ra3 Kak OCHOBA
COBPEMEHHOMU IPOMBILIIEHHOCTH.
AKTHBHPOBAaHHBIA YTOJIb KaK aJcOpOEHT.
HanoctpykTypbl. MUpOBBIE TOCTUKEHHS B
o0jacTd  CO3JaHHMsl ~ HAHOMAaTEpPUAJIOB.
DIEKTPOHHOE CTpPOCHUE MOJIEKYJTbI
yrapHoro rasa. [lonydyenue u npumeHeHue
yrapHoro rasa. buosornueckoe aeiictsue
yrapHoro rasza. KapOuael  KajbIus,
amoMHHMS U kene3a. KapOonatsl u
ruapokapOonatel. KpyroBopor yriepoja B
KHABOM u HEKHUBOM MIPUPOJIE.
KauecTBeHHas peakuusi Ha KapOOHAT-HOH.
Ou3nyYecKue M XHUMHUYECKHE CBOMCTBA
kpemHus. Cunanbl ¥ cwmnuabl. Okcun
kpemuus (IV). KpemHueBbie KUCTOTHI U UX
comu. CuUiMKaTHblE MHMHEpalbl — OCHOBA
36MHOU KOpBI.

OOmiast XapakTepUCTHKa 3JEMEHTOB VA-
TPYIIIBL. Hurtpupaer. KauectBennas
peakiuss Ha HMOH aMMOHMS. A3O0THad
KHCIIOTa KakK OKHUCIHUTeNb. HutpaThl, ux
¢usznyeckue M XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE.

CBolicTBa, IOJIyYeHUE U TPUMEHEHHE
dbocthopa. Dochun. DochopHbie U
nonudochopHbie KHCJIOTBI.

OIIBITOB.

CobmronaTh TEXHUKY 0€30MMacHOCTH.

Oxka3piBaTh MEPBYID TNOMOIIb NPHU OTPABICHUSX, OXKOrax H
JIPYTHX TPaBMax, CBSI3aHHBIX C BEIICCTBAMH M JJaOOPATOPHBIM
000pyIOBaHUEM.

CoCTaBJIATh CPaBHUTEIIbHBIC U 0000MIAIONINE CXEMBI.

['OTOBUTH KOMITBIOTEPHBIC TTPE3CHTAIIMH 10 TEME.
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buonorudeckas pons docdaros.

OO0mras xapakTepuCTHKA 3JeMeHTOB VIA-
IPYIIIBL. Oco0ble CBOICTBa
KOHIICHTPUPOBAHHOW CEPHOH  KHCJIOTHI.
KayectBeHHsle peakuuum Ha cyabhua-,
cynbpuT-, U CyIbQaT-uOHBHI.

OO6mas xapakrepuctuka 3neMeHToB VIIA-
rpynnbl.  OcobGeHHOCTH XuUMUU  ¢TOpa.
['anoreHOBOIOPOABI W HUX MOJyYCHHUE.
['anoreHoBOOPOHBIE  KUCIOTHI W HX
coiu.  KauecTBeHHbIE — peakuMH  Ha
rajJoreHuI-uoHbl. Kucnopoaconepikaiue

COEAMHEHUS XJI0pa. [Ipumenenue
raJIOT€HOB M UX BaKHEHIINX COCAMHEHUM.
braroponnsie rasbl. [IpumeneHne

0JIarOpOJIHBIX TA30B.
3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB

IIPOCTBIX BEILIECTB, BOJOPOIHBIX
COCIMHEHMM,  BBICIIUX  OKCHUIOB U
TUAPOKCHUJIOB.

WNnentudukanus HEOPraHUYECKHUX

BEILIECTB U HOHOB.
OO0pa3ibl METa/IOB M HMX COCTUHEHUH,
CIuiaBoB. B3amMmopeiicTBHE METaIOB C
KHCJIOPOJIOM, KUCTIOTaMH, BOJIOM.
JlokazaTenbcTBO aMPOTEPHOCTH
QATFOMUHHUSI M €T0 THIPOKCHIA.
Bzaumopeiicteue meaum W Kenesa  C
KUCJIOPOJIOM; B3aUMOJICHCTBUE MEIAU U
kKelesa ¢ KUCTIoTaMu (cepHasi, COJsTHas).
[Tonyuenue ruapokcuaoB menu (L) u
xpoma (III), okcuna meam.
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B3anMozneincTerue OKCHIOB U THAPOKCHIOB
METAJIJIOB C KMCIOTAMHU.
OO0pasipl HEeMETaJUIOB.

XHUMHUA U KU3HDb (5 4acoB)

XUMHS U KU3Hb.

Hayunbple MeTOnapl MO3HAHMS B XUMUH.
VIcTOYHMKM XMMHYECKOH HH(pOpMaIUH.
IMouck wuHboOpMamUM 1O HA3BAHUAM,
uAeHTU(UKATOpaM, CTPYKTYPHBIM
dbopmynaMm. XUMHUYECKHIA aHAU3, CHHTES,
MOJIETIMPOBAaHNE XUMHUYECKUX IIPOLECCOB U
SIBJIGHUN KaK METO/ibl HaAyYHOr0 MO3HAHUS.
Marematnueckoe MOJIETTMPOBAaHUE
IIPOCTPAHCTBEHHOI'O CTPOEHUSI MOJIEKYJI
opranuueckux BemecTB. (CoBpeMEHHbIE
(U3NKO-XMMHYECKHE METO/IbI
YCTaHOBJIEHMsSI COCTaBa U  CTPYKTYpBI
BEIIECTB.

Xumus u CEJIbCKOE XO35ICTBO.
MunepanbHbie U OpraHMYecKue
ynoOpenus. CpeacTBa 3alUThl pacTeHU.
Xumus B crpourtenscTse. LlemenT. beToH.
[lonGop oONTUMANBHBIX  CTPOMUTEIBHBIX
MaTepuaioB B MIPAKTHUYECKON
JESATEIBHOCTH YEJIOBEKA.

XuMuss B mpomblnuieHHOCTH. OOmiue
IIPEICTaBICHUS 0 IIPOMBIIIITIEHHBIX
crocofax MOJTYICHUS XUMHUYECKHUX
BelleCTB (Ha MpuUMepe MPOU3BOJACTBA
aMMHaKa, CepHOM KHUCIIOTHI)

Xumuss U OKOJOrusa.  XHMHUYECKOE
3arpsi3HEHUE OKpPY)KAIoIIed cpeibl U €ero
nocuenctsus.  Oxpana  ruapocdepsl,

Hcnonb30BaTh BHYTPU- H MEXKIIPEIMETHBIE CBSI3H.

OOBACHATD POJb XUMHUYECKONH HAYKU B KM3HU COBPEMEHHOIO
00IIeCTBa B LIEJIOM U KaXK/I0TO YEJIOBEKa B OT/ICIbHOCTH.
Hcnonb3oBaTh MONyYeHHBIE 3HAHUA TPU  NPUMEHEHHUH
pa3IMYHBIX BEHIECTB B OBITY, HA TAYHOM Y4acTKe.

[IpuMeHsATh TONyYeHHBIC 3HAHHS C LENbI0 OXpaHbl 3J0POBbS
YeJloBeKa.

[IponaranaupoBath 310pOBBI 00pa3 KU3HU.

[Tonmp3oBatbess WHGMOpMAIME W3 JAPYTMX HWCTOYHUKOB JUIS
MOJIFOTOBKU KPATKUX COOOIICHHIA.

['0TOBUTH KOMITBIOTEPHBIC TIPE3EHTAIIMU IO TEME.

Kputuueckun  omeHHMBATH  JOCTOBEPHOCTh  XHMHUYECKOU
nH(pOpPMAIINH, TIOCTYTAIONIEH U3 pa3HBIX HCTOYHUKOB
CocTaBisTh CpaBHUTENIbHBIE M 0000IIAIOIINE CXEMBI.
[Tomp30Batbess MHGOpMANME W3 JAPYTHX HWCTOYHUKOB JUIS
HOJTrOTOBKH KPaTKUX COOOIIEHUH.

Ucnonws3oBarh npuoOpeTéHHBIE 3HAHUST U YMEHUA B
HNPaKTUYECKOH 1A TebHOCTH

W TIOBCEIHEBHOW JKM3HM IS OSKOJIOTMYECKH TI'PaMOTHOTO
IIOBEJICHUS B OKPYXKAIOLIEN CpeEIE.

OneHnBaTh BIMSAHUE XUMHYECKOTO 3arpsS3HEHUsT OKpY Karomen
Cpezbl Ha OpraHu3M 4eJOBEKa U JIpYTrHe )KUBbIe OpraHU3MBbI.
YMeTb 00pamaTthcs ¢ TOPIOYUMH M TOKCHYHBIMH  BEIIECTBAMH,
1a0opaTopHbIM 000pyI0BaHUEM
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MOYBBI, atMocdepbl, Giopbl U (GayHbl OT
XMMHYECKOT'0 3arps3HEHHS.

Bcero

34 gaca

31




32



		2023-09-07T17:04:40+0300
	Маркина Екатерина Владимировна




