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IHosicHuTeEIbHASA 3aNIMCKA
@denepallbHBII TOCYIAPCTBEHHBIA O00pPa30BaTENbHBIN CTaHAApT O0O0Imero ooOpazoBaHUs, a
TaK)K€ OCHOBHBIC UJIEU W TMOJIOKeHUs [IporpamMmel pa3BuTus U GOPMHUPOBAHKS YHUBEPCATBHBIX
y4eOHBIX JCHCTBUU i1 cpeaHero (IOJIHOTO) o0mero o0pa3oBaHUsA COCTABISIIOT OCHOBY
npeaiaraeMoi pabodyeit mporpamMmsl.

Ora mporpaMMa JIOTHYECKH TPOMOJDKACT MPOTpamMMbl Ui HAYallbHOTO OOIIEero u
OCHOBHOTO 0011ero 00pa3oBaHusl B OOJIACTH Pa3BHUTHS BCEX OCHOBHBIX BHJIOB JIEATEIHHOCTH
o0y4aeMbIX, MpPEICTaBICHHBIX B HUX. OHa cocTaBieHa C y4ETOM OCOOCHHOCTEH, KOTOpBIC
OOyCIIOBIIEHBI, B TMEPBYKD O4YEpeIb, IPEAMETHBIM COACPKAHUEM M IICHXOJIOTUYCCKHMHU
BO3PACTHBIMH OCOOCHHOCTAMHU 00Y4aeMbIX.

[To3naBarenpHas 1EATEIHHOCTh IPH U3YUYEHUU Kypca XUMHUU HAa 0a30BOM YPOBHE HTpact
BEIYIIYIO POJIb B Pa3BUTUM OCHOBHBIX BHJIOB Y4YEOHOW JEATEIILHOCTH CTapIICKIACCHUKOB:
BIQJICTh METOJaMH HAy4yHOTO TIO3HAHUS, IIOJJHO W TOYHO BBIPAXKaTh CBOU MBICIIH,
XapaKTepU30BaTh, OOBICHATH, KIACCU(DUIIMPOBATE XUMHUYECKHE OOBEKTHI, paboTaTh B TPYIIIE,
apryMEHTHUPOBAaTh CBOIO TOYKY 3pPEHUS, HAXOAWTh, WCIIONB30BATh PA3IUYHBIE HCTOYHUKU
UH(POPMAITUH U TIPEACTABISATh B YCTHOW M MMCBbMEHHOM PEUy pe3yiibTaThl e€ aHaju3a.

Omna w3 3agay oOy4eHUsT B CpeIHEW IIKOJIE — ONpeACiCHHUE aybHEHIIen
00pa3oBarebHON TPAGKTOPUU M OTBETCTBEHHOTO BBHIOOpA YKU3HEHHOTO W MPOQECCHOHATHLHOTO
nytd. Jms pemeHuss 3TOM 3amadM  CTapIICKIACCHUKH IMPU W3YYCHUHW XUMHUU JTOJIKHBI
UCIIOJIb30BaTh MPHOOPETEHHBIM HA YPOKAaX XUMHH OIBIT JCATEIILHOCTH B MPOPECCHOHAIBHOM
ctepe u T1000M KMU3HEHHON CUTYAIIUH.

CornacHO 00pa3oBaTeIbHOMY CTaHAAPTY, IJIABHBIC UEIU CPEeOHe20 00uieco 00pazosanus
COCTOSIT:
1) B npuoOpeTeHWH 3HAHWH, YMEHHH H CIIOCOOOB JEATEIBHOCTH, CIIOCOOCTBYIOIIUX

q)OpMI/IpOBaHI/IIO EJIOCTHOI'O NPEACTABIICHUS O MUPE,
2) B Pa3BUTHU OIIbITA pa3H006pa3H0171 JACATCIIBHOCTHU, CAMOIIO3HAHUA U CaMOONIPEACICHUSI,

3) B OCO3HaHHOM  BbIOOpE  WHIUBHIyaJbHOW  0OOpa30BaTeNbHOM  TPACKTOPUH U

HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTH.

Bonpmioit Bkmam B JOCTHKEHHME JTHX Ilelield cpeaHero oOmiero o0pa3oBaHUS BHOCHUT
u3zyueHue Xumuu, KOTopoe Ipu3BaHoO odecneuums.
1) ¢opmupoBaHHE €CTECTBEHHO-HAYYHOW KAPTHHBI MHpPA, B KOTOPOHW CHCTEMAa XHMHYECKHUX

3HAHUH ABIAETCA €€ BaKHEUIIINM KOMIIOHEHTOM,



2) pa3BUTHE WHTEIUIGKTYaAIbHOTO W  HPAaBCTBEHHOIO IOTCHIMANA  CTapIICKIACCHUKOB,
dbopMupoBaHHE y HHUX OHKOJIOTHYECKH TIPaMOTHOrO B Yy4eOHOHl u mnpodeccruoHanbHOU

JESITEIIbHOCTH, a TAKXKE B OBITY;

3) oco3HaHHE Y CTapIICKIACCHUKOB HEOOXOAMMOCTH B Pa3BUTHH XHMHUH W XHMHUYECKOU

MPOMBIIIJICHHOCTH, KaK TPOU3BOAUTEIILHON CHIIBI OOIIECTBA,

4) MOHMMaHUE HEOOXOAMMOCTH OE€30MacHOro OOpalleHHs C BEIIECTBAMH M MaTepHalaMH,

HCIIOJIb3YCMbIMHU B HpO(beCCHOHaHBHOﬁ u HOBCCHHGBHOﬁ KH3HU.

Llenamu uzyuenus xumuu 6 cpeoneil wiKoue A6aA10mcsa.

1) BupeHHE W NOHMMAaHUE 3HAYUMOCTH XUMHYECKUX 3HAHMHU JJIs KaXIOr0 4WiICHa COLUYMa,
YMEHHUE OLIEHUBATh pa3iMyHble (PAKThI U ABJIECHUS, CBA3aHHBIE C XUMHUUYECKUMHU OOBEKTAMHU U
poleccaMyd Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB M ONPEIACIEHHON CHCTEMBI LIEHHOCTEH,

(dopmynupoBaTh U 000CHOBBIBaTh COOCTBEHHOE MHEHHE U YOESKICHUE;

2) TOHMMaHWE  pOJM XUMHU B COBPEMCHHOW €CTCCTBEHHO-HAy4YHOW KapTUHE MHpa H
UCIIOJIb30BaHNE XUMHUECKUX 3HAHUN JUIsl 00bsCHEHHUs OOBEKTOB M MPOLIECCOB OKpYXKarollen

JNEHCTBUTENEHOCTH — MPUPOIHOM, COIIMANIbHOM, KyIbTYPHOM, TEXHUYECKOM Cpe/ibl;

3) ¢opmupoBaHHE Yy CTAapIICKIACCHUKOB TP H3yYCHUH XHMHH OIBITA I[IO3HAHUS U
CaMOIIO3HAHUS C MOMOIIBIO KJIFOUEBBIX KOMIICTEHTHOCTEH (KJIFOUEBBIX HABBIKOB), KOTOPHIC
UMEIOT YHUBEPCAJIbHOE 3HAUEHHUE JJIsl Pa3JIMYHbIX BUJIOB JESATEIbHOCTH, — IOUCKA, aHAJIN3a
1 00pa0oTKu MH(pOpPMALMH, U3TOTOBJIEHNE NH(POPMALIMOHHOTO NMPOJAYKTA U €ro Mpe3eHTallH,
OPUHATHS  pelleHuH, , KOMMYHUKAaTHBHBIX HAaBBIKOB, 0€30MacHOro ooOpalieHus ¢
BEIllECTBAMH, MaTepualaMud M NpOIecCaMu B MOBCETHEBHOM >KU3HU M MPO(ecCHOHATHLHON

JACATCIIBHOCTH.

Meroanyeckue 0COOEHHOCTH Kypca

Conepkanne Kypca peanusyercs u3 pacu€ra | 4 B Hememo. ITOT JIMMHUT BPEMEHU U
00ycraBIuBaeT psJl METOJUYECKHX OCOOCHHOCTEH Kypca.

W3ydenne xumuu Ha 0a30BOM YpOBHE alpuUOpH HE TOTOBUT CTAPIICKIACCHUKOB K CIaye
EI'D no xumuu. [TosTOMy B MOCTPOEHUH Kypca UCIIOJIb30BaH AHMPONOUEHMPUYECKUL N0OX00,
MIpU KOTOPOM OOyUYEHHE TIPEJAMETY MPOUCXOIUT Ha OCHOBE YUE€Ta WX UHTEPECOB, CKIIOHHOCTEH U
0COOEHHOCTEH, BMECTO XeMUOUEHMPUUECKO20 NO0X00a, TPU KOTOPOM OOyueHHe XUMHHU
CTPOUTCSI HA OCHOBE IPUHIIUIIOB U METOJIOB MTO3HAHUSI CAMOU XUMUHU.

Huskas wmoTuBamusi u3ydyeHUS XUMHUU OOJIBIIMHCTBOM YyYalIMXCsl TYMaHHUTApPHBIX,

(bu3MKO-MaTEMaTUYECKUX KJIACCOB M IIKOJ OOyClIOBI€HAa €€ CTaTycoM KakK HeNnpo(HIbHOM
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JuCUUIIMHBL. [103TOMY ¢ 1e/bl0 MOBBIIEHUS] UHTEpECAa K XMMHUH y TaKHUX CTapIIEKIACCHUKOB
MPEAYCMOTPEHO YCHUJIEHWE NPUKIAJHOIO Xapakmepa COACPX aHUA U  I03HABATEIbHOU
JESTEIIbHOCTH IIpU OOYYEHHUHU JIaHHOTO Kypca, T. €. CBA3M XUMHH C IOBCEJHEBHOW >KU3HBIO
yenoBeKka. Tak, B Kypce OpraHMYecKod XMMHMM Ha ©0a30BOM ypOBHE IPEUIaraercs U3yyeHUe
pa3nena «OpraHudyeckass XUMUSL U OOIIECTBO», KOTOPBIM 3HAKOMHUT CTapIICKIACCHUKOB C
OCHOBaMHU OMOTEXHOJIOTHH U XMMHHU MOJIUMEPOB. A B Kypce o01eil XuMum B pazzene «XuMus 1
COBPEMEHHOE OOIIECTBO» paccMaTpUBAETCS TeMa «XHMMUYeCKas IPaMOTHOCTb, KAK KOMIIOHEHT
o0miell KyInbTypbl 4YeloBeKa», (HOpMUpPYETCs yBaK€HHE K HMHCTPYKIHSIM [0 SKCIUTyaTalluu
OBITOBBIX MPUOOPOB W TpEnaparoB, a C IEJbl0 MPAaBUIBLHOTO yXO0Ja 3a TPUKOTAXKHBIMU
U3JIeTUAMH (YUCTKON, CTUPKOM, CYIIIKOM, YTIOKKOM), — YMEHHE YATATh UX dTUKETKH.

VY4eOHBIE MaTepuan Kypca XHMHH Ha 0a30BOM YpOBHE H3J0XKEH HE B CYXOM
TMIaKTHIeCKOM (popmarte, a gpopmame cobecedosanusn c 0OydaromUMCsl Ha OCHOBE peasTi3aliu
MEXIIPEMETHBIX CBS3€H C MUPOBOM Xy/I0KECTBEHHOU KYJIBTYPOU, TUTEPATYPOU, TUTEPATYPOH,
HUCTOPHUEH.

VYcunenue rymaHuTapuzaldd B OOyYEHMM XUMHHM B KjlaccaX M ILIKOJaX I'yMaHUTapHOTO
poduis MPOBOJUTCS C TOMOUIBIO METO0B, IPUEMOB U CPEJICTB, IPUMEHSIEMBIX MIPU U3YUYEHUU
ryMaHUTapHbIX JUCHUIUIMH. Hanpumep, Xxopouuid pe3yapTaT Kak Al HHOCTPAHHOTO A3bIKa, TaK
U Uil XUMUM, Ja€T UCHOJIb30BAHME XUMHUYECKOIO0 Marepuaja Ha COOTBETCTBYIOLLEM SI3bIKE
YUYAIIAMUCS TIKOJI M KJIACCOB C YIIyOIEHHBIM M3yd€HHEM MHOCTPAHHOTO s3bIKa. Emé Oonmpmmii
ad ekt s 000uX MPEeIMETOB OyIET TOCTHTHYT, €CIIM K T0I00Py XMMHUYECKOTO MaTepralia Ha
MHOCTPAHHOM S3BIKE MNPHUBJIEKAIOTCS M CAMM Y4YalllUeCs, KOTOPbIE€ HAXOAST U MPEACTaBISIOT
MH(GOPMAIIMIO O Pa3BUTUM XMUMHUYECKON HAYKH W TPOMBIIUIEHHOCTH B CTpaHaX H3y4yaeMoro
A3bIKa U O POJM YUYEHBIX-XMMHUKOB 3THUX CTpaH MpH MOATOTOBKE COOOUIEHUH M MpEe3eHTaluu 10
3anaHusM pyopuku «/cronb3yiTe JOMONHUTENbHYI0 MH(OpPMAlMIO U BbIpa3uTe MHEHUe». B
CBOIO OuYepelb, OHTO TO3BOJISIET pPa3BUBaThb HX HMH()OPMAIMOHHO-KOMMYHUKATHBHYIO
KOMIIETEHTHOCTb.

B knaccax ¢usnko-MareMaTH4eCKOro nNpoguiis TeMbl, CBSI3aHHBIE ¢ PU3UKON M3Yy4aroTCs Ha
OCHOBE aKTHUBHBIX (hopM (Oeces, TUCITYTOB, YPOKOB-KOH(PEPEHIIHIT), YTO MO3BOJISIET 3HAYUTEIIHHO
YBEJIMYUTH JOTI0 CAaMOCTOSITENFHOM paboThl ydamuxcs. Tak, Hampumep, paccMaTpuBaeTcs
y4eOHbI MaTepHuana Mo CTPOSHHIO aTOMa M BEIeCTBA, HEKOTOPHIM acleKTaM (QHU3MUECKOl H
KOJUTOUTHOM XWMUHU, Ta30BbIM 3aKOHAM. TaKoW WHTErpaTUBHBIA MOAXO0] K OOYUCHHIO XMMHH Ha
0a30BOM ypOBHE U MO3BOJISIET (POPMHUPOBATH IEIOCTHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUpa.

Xumuueckuii IKCnepumenm u pacyémuple 3a0a4u no Gopmynam u ypasHeHusm B Kypce
6a30BOT0 ypOBHS M3-32 HEOOJIBIIOrO JTUMHTA BPEMEHH MCIOJIb3YIOTCS HECKOJIBKO MHAYe, YeM B

OCHOBHOM IIKOJIE U IIpU U3YUYCHUH XUMHU HA yTJ'Iy6J'IéHHOM YPOBHCE.



YBenUYEeH yAEHBHBIM BEC JEMOHCTPALlMOHHOIO OKCIIEPUMEHTA M YMEHBIIEH —
71a00paTOPHOTo yuyeHnueckoro. I1oaToMy pekoMeHyeM Ipu BBIIOJHEHUU JIEMOHCTPALMOHHOTO
AKCIIEPUMEHTA ILIMPOKO MPUBJIEKATh yYaIIUXCsl B KAUYECTBE aCCUCTEHTOB yuutens. Kpome 3toro,
C ILIEJbI0 SKOHOMHMM BpPEMEHM M YCWIECHHUS HAIJJHOCTH Ha YPOKax XMMHHU IIpensaraercs
UCIIOJIb30BaHUE BUJEO(PArMEHTOB U BUAEOMATEPUAJIOB, a TAKXKe KOJUIEKIUH, TOATOTOBICHHbIX
K KaX/I0MY YPOKY XMMHH Ha OCHOBE PUCYHKOB-KOJIJIa)Keil U3 yueOHHUKOB.

Uro0bl peannu3oBaTh B3aWMOCBSI3b KaYeCTBEHHOW M KOJMUYECTBEHHOW CTOPOH H3Yy4aeMbIX
XUMHYECKHX OOBEKTOB, — BEIIECTB M pEaKUWd, — pacu€THble 3afadd 1Mo ¢GopMmyinaM H
YPaBHEHMSIM, HEOOXOAMMO TakK€ YBEIMYUTb YACIbHBIH BEC CAMOCTOSTEIbHONH pPabOTHI
yuamuxcs. C 3ToH 1enbro pacuéTHbIE 3a/1adyM, NPUBEIAEHHBIE B KOHIE KaX10ro maparpaga
y4€OHUKOB, OLIEHUBAIOTCS U KOMMEHTUPYIOTCS YUUTEIEM Ha NMPOTSHKEHUU 3—5 MUHYT B Havalie
Ka)KIO0r0 ypoKa.

Packpeimue ceasu uszyuaemozo mamepuana c O0yoywieii npogheccuonanvHou
0esAmenbHOCMbI0 6bINYCKHUKA CPeOHell WIKOJIbl CROCOOCmEyem YCUNEHUI) MOMUEAyUU
yuawuxca K u3y4eHuio HenpopuibHou OUCUUnIuHbl. ITO MOKET OBITh JOCTUTHYTO 4epes
BBIINIOJIHEHUE CTapUIEKIAaCCHUKaMM 3aJaHuil ¢ obOuielt TeMatukoi «lloaroroseTe coobieHue o
TOM, KaK CBSI3aHbl CBEIECHUS KOHKPETHOM TeMbl ¢ BbIOpaHHOM Bamu BY3om mnm ¢ Oynymeit
npodeCCHOHATIBHOM 1A TEIbHOCTBION.

bonburyto posib B MHTErpanuy 3HAHUI CTapIIEKIACCHUKOB IO XUMHHM U JPYTUM
OpeaMeTaM WIparT  Quiaocopckue kamezopuu u 3aKOHbI, HAIIPUMEP, 3aKOHBI IEpexona
KOJINYECTBEHHBIX OTHOLIEHUH B KaUeCTBEHHbIEC, €IMHCTBA U OOPHOBI MPOTUBOIMOJIOKHOCTEN HUIIH
KAaTeropusi «OTHOCUTEIBHOCTH HMCTHHBD. Tak, B XOA€ AMCKYCCMM O CYTH IHEPHOIUYECKOIO
3aKOHA ydJalluecsl MPUXOASAT K BBIBOAY O NMPUYMHHO-CIICJCTBEHHON CBSI3U MU3MEHEHMI CBOWCTB
AIIEMEHTOB U 00pa3yeMbIX MMH BEIIECTB OT 3aps/I0OB M3 aTOMHBIX JIep WIM O JABOMCTBEHHOM
NOJIOKEHUH BOJOpPOAa B Mepuoandeckod cucteme. [Ipu paccMOTpeHUH KiIacCUpHUKALUU
XUMHUYECKHX 3JE€MEHTOB M 00pa3yeMbIX MMHU MPOCTHIX BEIIECTB (METaIbl U HEMETAJUIbl) U
COeIMHCHUH (OKCHIBI U THIPOKCH/IBI) HA OCHOBE OTHOCHTEILHOCTH HCTHHHOCTH O0YYarOIIAECs]
OCO3HAHHO paccMaTpUBalOT 0a30BbIE MOHATUS Kypca: CTPOEHHE aToMa U BHUABl XUMHUYECKHX
CBsi3€H, TUIIBI KPUCTATMUECKUX PELIETOK U (PU3HUECKUE CBOMCTBA BEIIECTB, aM(OTEPHOCTb.

OmuH wac B Helemo, OTBEACHHBIM HAa H3Y4YEHHME Kypca, IPEAINoNaracT IIUPOKOoe
UCIIOJIb30BAHUE JIEKYUOHHO-CEMUHAPCKOU (opmbl npoeedenus y4eOHbIX 3aHAmMuULL. ITO
MO3BOJISIET CTapIIEKJIIACCHUKAM HE TOJbKO 3((EeKTHUBHO yCBaumBaTh COJAEpXKaHUE Kypca, HO U

TOTOBUT HX K ITPOAOJIKCHHUIO O6pa30BaHI/I}I B BBICIIICH HIKOJIC, A€ TaKas (popMa HpCO6J'Ia,Z[aCT.

O01mas xapakTepucTHKa Kypca
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OcoOeHHOCTH cOepKaHUS M METOAUYECKOrO IMOCTPOEHUS Kypca CPOpMHUpPOBaHBI Ha
ocHoe ®I'OC COO.

1. Conepkanue Kypca BBICTPOEHO JIOTUYHO M JIOCTYIIHO B COOTBETCTBUHU C CHUCTEMHO-
JeSITEIbHOCTHBIM TTOJIX0JIOM Ha OCHOBE HE€papXHuu y4eOHBIX MPoOIieM

2. B 10-om kiacce cTapuIeKIacCHUKH 3HAKOMSTCS ¢ OOraTblM MHPOM OPTraHUYECKUX
BELIECTB HA OCHOBE PEAJIU3aLMU UJEU B3aUMOCBA3U XUMUYECKOIO CTPOEHUS 3TUX BELIECTB C UX
CBOMCTBAaMHU U MPUMEHEHUEM

3. Copepxanue Kypca obmeil xumun B 11-om kiacce crnoco6cTByeT (HopMUpOBaHHIO
€AMHOM XMMHUYECKOM KAPTUHBI MHUpA Yy BBITYCKHUKOB CpPEIHEH IIKOJIBI IYTEM pacCMOTPEHUS
00LINX I HEOPTraHUYECKON U OpraHMYeCKON XUMHUH MOHSATHH, 3aKOHOB U TEOPUH.

4. VzyueHue Kypca MpOBOJUTCS Ha OCHOBE COYETAHUS TEOPHH U MPAKTUKU MPOOIEMHOTO
00y4yeHHs U 10/1auy MaTepuasa B JOTMKE HAyYHOTO [TO3HAHUS.

5. TeopeTnyeckue TOJOKEHUS Kypca IIMPOKO TMOJIKPEIUICHBI JE€MOHCTPAIlMOHHBIMU
XUMHUYECKHUMH IKCIIEPUMEHTAMHU, JTA00PaTOPHBIMU OIBITAMH U MPAKTUUYECKUMH paboTaMHu.

6. Peanu3yercst nHTErpanus copepkaHus Kypca ¢ MpeMeTaMi He TOJIBKO €CTECTBEHHO-
HAy4HOI'0, HO ¥ TYMaHUTapHOI'O LIUKJIOB.

7. JlOoCTMXKEHUI0 MNPEIMETHBIX, METANPEAMETHbIX U JINYHOCTHBIE PpPE3YyJIbTaTOB
CIoCcOOCTBYeT cucTeMa 3afaHuii B hopmare peduiekcHu: MPOBEPHTE CBOM 3HAHMS, MPUMEHHUTE
CBOY 3HAHUSI, UCTIOJIB3YHTE JOMOTHUTENBHYIO HH(OPMALIUIO U BBIPA3UTE MHEHUE.

8. PackpbiBaeTcs poJib POCCHICKUX YUYEHBIX B CTAHOBJICHUU MHUPOBOM XHUMHUYECKOU
HAyKH, 4TO CIIOCOOCTBYET BOCIIUTAHUIO MATPHUOTU3MA M HAIMOHAIBHON caMOUICHTU(PUKAIIIH.

9. Kypc peanusyer cBsi3b y4eOHOM TUCHUIUIMHBI C )KU3HBIO, YTO CIIOCOOCTBYET YCUIICHHUIO
MOTHBALIUN YYAIUXCSA K U3YYEHHIO HENPO(UILHOW XUMHUU Yepe3 PacCKpbITUE CBS3U M3y4aeMOro
MaTepuaia ¢ Oyayiiei o0pa3oBaTeIbHON TpaeKTOpren U MPOoPECCHOHATBHOM IeATeTbHOCTH.

10. B kypce npeacTaBlieHbl COBPEMEHHbBIE HAIMIPABICHUS Pa3BUTHS XUMUYECKON HAYKH U
TEXHOJIOTHUH.

11. B Kypce HaluM OTpaK€HHEe OCHOBHBIE COJIEPKATEIbHbBIC TUHUM:

o «Bewecmeo» — 3HaHMUI O COCTaBe, CTPOEHUM, CBOMCTBAX ((PU3UYECKUX, XUMHUYECKUX U

6I/IOJ'IOFI/I‘-I€CKI/IX), HaxXO0XIACHWUHU B IIPUPOAC U TTOJTYUCHHUN BaXXHEHITNX XUMHUUECKUX BCIICCTB,

o «Xumuueckasn peakuyusn) — 3HAHUA O INPOHCCCAaX, B KOTOPBIX HPOABIAIOTCA XUMHYCCKUC

CBOMCTBa BCIICCTB, YCIIOBUAX UX MPOTCKAHUA U crocodax YIIPaBJICHUS UMU,

L4 «Hpumeueuue eeuiecme) — 3HAHHUA B3aMMOCBA3U CBOMCTB XHMMHYECKHUX BC€HOICCTB,
HanOosee HCIIOJIb3YCMBIX B 6BITy, IMPOMBIIIJICHHOCTH, CCIIBCKOM XO3HﬁCTBC,

3ApPaBOOXpaHCHHUU U HA TPAHCIIOPTE;



o «A3pik Xumuw» — cCUCTEMA 3HAHUM O BAXHEUIIMX MOHATHUAX XHUMUUA U XUMHYECKOU
HOMEHKJIaType HeopraHnmueckux u opranumdeckux BemiectB (MIOIIAK u tpuBHanbHOMN);
BJIAJICHUE XUMUYECKON CUMBOJIMKON M €€ OTPAXKEHHEM Ha NMHCbME, —XUMUYECKUMH 3HAKaMU
(cumBoTaMu), GOPMYIBI U ypaBHEHUS, a TAK)KE TMpaBUiia MepeBoaa HHPOPMAIIHH C POTHOTO

sSI3bIKa Ha A3BbIK XUMHWU U 06paTHO.

MecTo npeamera B y4eOHOM IJIaHe

Kypc xumuu B cpenHell mikone npenycmarpuBaercss PenaepalbHbIM IOCYIapCTBEHHBIM
o0Opa3oBarelbHBIM CTaHAAPTOM KaK COCTaBHas 4YacTh IpeaMmeTHou obmactu «EcTecTBeHHO-
HAy4HbIE PEAMETHI».

XuMUS BKIIOYEHA B pas3zen 0a3ucHOro yueOHOTro IutaHa cpenHeil mkonbl «CopepikaHue,
dopmMupyemMoe y4JacTHHKaMH 00pa3oBaTENIbHOTO TPOIECcCa», MOITOMY OOydarommuecss MOTYT
BbIOpaTh XMMHUIO Kak Ha 0a30BOM, Tak M Ha YIIYOJEHHOM YypOBHE WM K€, B KauyecTBE
aJbTEpPHATUBBI BBIOPATh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HaHHEY.

B 6asucHom ydeOHOM IutaHe 0O0IIE00pa30BaTEIbHBIX OpPraHMU3ALUN M3YYCHHUE XUMHUHU
npoBoAuTcs U3 pacuéra 1 yac B Hepenmo (70 yacoB 3a ABa roga oOy4deHHs), B COOTBETCTBHH C
KOTOpbIM U paspaboTaHa gaHHas pabouas mporpaMma MO XHUMHH MJIs CPEAHEro OOIIero
o0Opa3oBaHus Ha 0a30BOM ypPOBHE.

JInuHOCTHBIE, MeTaNlpe/IMEeTHbIE M NIPeIMeTHbIEe pe3y/IbTaThl 0CBOCHHUSI Kypca
OOyueHre XMMHUHM B CpeJHEH I1IKoJIe Ha 0a30BOM ypOBHE IO JAHHOMY KypCy CIIOCOOCTBYET
JOCTHIKEHUIO OOYUYaIOIIMMUCS CIIEAYIOIINX JIUYHOCHIHBIX PE3Y1bmamoe.
1) 4yyBcTBa TOPAOCTH 32 POCCHUCKYI0 XHMHYECKYH) HAyKy W OCO3HAaHHE pPOCCHICKOIl

Fpa)KI[aHCKOI\/JI HUACHTHUYHOCTU — 8 L]@HHOCMHO'OpueHmaL;MOHHOZZ cqbepe;

2) 0CO3HaBaTh HEOOXOJMMOCTh CBOCH MO3HABATEIBHON JEATEIBHOCTH U YMEHUE YIPABIISTH €I,
TOTOBHOCTb M CHOCOOHOCTh K caMOOOpa30BaHMIO Ha MPOTSHKEHUM BCEH JKU3HU; TOHUMAaHHE
BaXHOCTU HENPEPBIBHOIO OOpa30BaHMsA KakK (PaKTOpy YCHEIHOW NpoQeccHOHaIbHOW U

OOIIECTBEHHOU MAEATEIbHOCTU; — 8 NOo3HasamenvHoli (KOTHUTUBHOW, WHTEIUIEKTYaJbHOM)

chepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JajbHEHINEH 00pa30BaTeIbHON TPACKTOPUH WIH Cephl

podeCCHOHANTBHOM NEITETLHOCTH — 68 mPY00sol cepe;

4) HempusATHE BPEIHBIX TMPHBBIUCK (KypeHHs, YHNOTPEOJCHHUS ajKorois W HapKOTHKOB) Ha
OCHOBE 3HAaHUM O TOKCHYECKOM M HApKOTHUYECKOM JIEHCTBUU BEIIECTB — 8 cghepe

300posbechbepedcenus u 6e30NACH020 00PA3a HCUZHU,;
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Memanpeomemuvimu pezyniomamamu OCBOCHUS BBITYCKHUKAMHU CpPEIHEW IIKOJbI Kypca

XHUMUU ABJIAIOTCA:

1)

2)

3)

4)

5)

6)

7)

8)

9)

UCNONb306anUe OCHOBHBIX METOIOB IIO3HAHUS (OIpe/esieHue HCTOYHUKOB Y4eOHOH WU
HayyHOU MH(pOpMALIUH, TIOITydYeHHe 3Toi nHpopMalmy, e€ aHaIu3, 1 yMO3aKIIOYCHUS Ha €ro
OCHOBE, MW3TOTOBJIICHHE M IMpe3eHTanus HH(POPMAIMOHHOTO TIPOAYKTA; IPOBEICHUE
JKCIIEPUMEHTa, B TOM UHCI€ W B TIPOLECCE HCCIECIOBATEIBLCKON JIESATEIbHOCTH,
MOZETTMPOBAHNE HM3Y4aeMbIX OOBEKTOB, HAOIIONCHHE 32 HUMH, UX H3MEpeHHe, (QHUKcauus
pe3yJbTaroB) M WX HpuMeHeHue JUIl TIOHHUMAaHUS PA3IMYHBIX CTOPOH OKpY)KaIOIIeH

HeﬁCTBHTeHBHOCTH;

énaoenie OCHOBHBIMU HWHTCIUICKTYaJIbHBIMU OIICpalusIMu (aHa.]'II/I3 N CHHTE3, CPAaBHCHUC U
CUCTCMAaru3anus, 0606H_[6HI/IC U KOHKpPCTHU3allud, KJ'IaCCI/I(I)I/IKaL[I/IH Hn IIOMCK aHaJIOI'oB,
BBISIBJICHUC MNPUYNHHO-CICACTBCHHBIX CBﬂ3eﬁ, (bOpMy.HI/IpOBKa rUIoTe3, MX IMPOBCpPKa H

(GopMyIIMpOBKa BBIBOJIOB);

nosuanue O0O0BEKTOB OKpyXXaromero Mupa B IIJIAHEC BOCXOXIACHUSA OT a6CTpaKTHOFO K

KOHKPETHOMY (OT OOIIEro uepe3 4aCTHOE K SIUHUYHOMY);
CNOCOOHOCMb BBIIBUTATh UJIEH M HAXOJUTh CPEACTBA, HEOOXOAUMBIC JJISl MX JIOCTHKCHHS;

ymeHue GOpMYIIUPOBATh LEIU U OIPEENIATh 3a/1a4ul B CBOEH MO3HABaTEIbHON e TEIbHOCTH,

OTPEIEIIATh CPEICTBA JJIS JOCTHOKCHUS IIeJIeH U PeIIeHUs 3a/1ad,

onpedensims ~ Pa3HOOOpa3HblE  HCTOUYHUKH  TOJIYYEHHS]  HEOOXOOUMOM  XMMHUYECKOU
uH(pOpMAIMN, YCTAHOBJCHHE COOTBETCTBUSI coAepkaHus U (OPMBI MPEICTABICHUS

UH(POPMAILTMOHHOTO MPOIYKTa ayIUTOPHH;

ymernue TPOAYKTHBHO O6H_IaTBCH n B3aHMOHCﬁCTBOBaTB B IIpoHecce COBMECTHOM
ACATCIIBHOCTH, YYMTBIBATH IIO3ULUKU APYTHX YYACTHHUKOB JACATCIIBHOCTH, 3(1)(1)€KTI/IBHO

paspeniath KOH(PIUKTHI;

20Mo8HOCMb K KOMMYHMKAIlMM (TIPEACTaBIATh Pe3ylbTaTbl COOCTBEHHOM IMO3HABaTEIbHOM

JIeSTeTLHOCTH, CJIBIIIATH U CIYIIaTh OMMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO TTO3UIINIO);

VMeHue WCTOJIb30BaTh CPeACTBA MH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(manee — UKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTraHU3alMOHHBIX 3a71a4 C
coOmoieHueM  TpeOOBaHMW  SPrOHOMHUKH,  TEXHHUKHM  O€30MacHOCTH,  TUTHEHBHI,

pecypcocOepekeHusl, MPaBOBBIX M 3THUECKUX HOPM, HOPM HHGOPMAIIMOHHON 0€30TacHOCTH;
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10) é1a0enie A3bIKOBbIMU Cp€acTBaMu, B TOM YHCJIC U A3BIKOM XUMHU — YMCHHUEC SACHO, JIOTUYHO

M TOYHO H3J1ararb CBOIO TOYKY 3pCHUA, UCII0JIb30BaTh aACKBATHLIC A3BIKOBBIC CPEACTBA, B TOM

YHCJIe U CUMBOJIbHBIC (XUMHUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHUS).

Ilpeomemnvimu pe3ynomamamu M3y4eHUsI XUMUH Ha 0230BOM YpOBHE Ha CTYIICHH CPEIHETO

o0u1ero 00pazoBaHus SBISIOTCS CIAEAYIOLINE PE3YbTATHL.

1.

B no3naBarenbHol chepe:

3Hanue (noHumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M B@KHCHWIIMX TEOpPHH Kypca

OpraHUYEeCKOMN M O0IIeH XUMHUH,

ymenue Ha6J'IIOI[aTB, OIINCBIBATD, (bHKCHpOBaTB pE3YIbTaThl U ACJIaTh BBIBOAbBI HA OCHOBE
JACMOHCTPAIMOHHBIX U CaMOCTOATCIbHO HpOBe,Z[éHHLIX IKCIICPUMECHTOB, UCITIOJIB3Y:A JIS1 3TOTO

pOIHOM (PYCCKUI UITM UHOM) S3BIK U SI3bIK XUMUU,

ymenue K.HaCCI/I(l)I/IHI/IpOBaTB XUMHUYCCKUEC DJIEMCHTBLI, IPOCTHIC BCUICCTBA, HCOPTaHNICCKUEC U

OPTaHUYCCKUEC COCAUHCHUA, XUMUYCCKUEC ITPOLICCCHI,

YMeHue XapaKTepU30BaTh OOIIME CBOMCTBA, MOJIYYCHUE U IPUMEHEHUE HW3YYCHHBIX KJIACCHI

HCOPTaHUYCCKUX U OPraHUYCCKHUX BCHICCTB U UX Ba)KHEHIITIX HpeIICTaBHTCJIGfI;

onucsléamsv KOHKPCTHBIC XMMHUUYCCKHUEC PCAKLKUH, YCIIOBUA HX IMPOBCACHUA U YIIPABJIICHHUA

XUMHUYCCKHUMHU ITPOICCCaAMU,

ymernue  TPOBOAUTH CaMOCTOSITEIbHBI ~ XHMHUYECKHM OKCIICPUMCHT U Ha6J'IIOJIaT]':>
I[GMOHCTpaI_[I/IOHHHﬁ OKCIICPUMCHT, (1)I/IKCI/IpOBaTL pe3yibTarbl W OCJIaTb BBIBOABI U

3aKJIFOYEHUS 110 Pe3yNbTaTam,;

npocrosupoeamos CBOMCTBa HCU3YUCHHBIX BCHICCTB 11O aHAJIOTUH CO CBOMCTBaMU HU3YUYCHHBIX

Ha OCHOBC 3HAaHUA XUMHUYCCKHUX SaKOHOMepHOCTefI;

onpedensimb WCTOYHMKH XUMHUYECKOM WHQpOpMAaIMM, MOIy4arh €€, MPOBOAMTH aHAIIU3,

M3TOTaBINBaTh HH(OPMAIIMOHHBIN POIYKT U MPEACTABIISTH €T0;

9. ymemsvb nojib306amuvCsl 00513aTeIbHBIMA CIIpaBOYHBIMH MaTCpHalaMu: HepnozmquKoﬁ

cucteMo  xumuyeckux  osnemeHtoB  J[. . MenneneeBa, Ttalmuuel  pacTBOPUMOCTH,

SJICKTPOXUMHUYCCKHUM PAIAOM HaHpH)KeHI/Iﬁ MCTAJJIOB, PAAOM JJICKTPOOTPULATCIBHOCTU — JJIA

XApPaKTCPUCTUKU CTPOCHUA, COCTaBa U CBOICTB aTOMOB XHUMHYECKHUX 3J1eMeHTOB |—IV NepruoaoB

n O6p2130BaHHI)IX HMHU ITPOCTBIX U CIIOKHBIX BEUICCTB,
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10. ycmanoenenue 3aBUCUMOCTH CBOWCTB M TPHUMEHEHHUS BaXKHEHIIMX OPraHUYEeCcKUX
COEIMHEHHUI OT UX XMMHUYECKOTO0 CTPOCHHUS, B TOM YHCIE M OOYCIOBICHHBIX XapaKTepPOM 3TOTO

CTpoeHus (TpeeTbHBIM WIH HENpPeACIbHBIM) U HaJTMUMeM (PyHKIIMOHAJIBHBIX TPYIIIL;
11. moodenuposanue MONIEKYIl HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB;

12. nonumanue XUMHYECKOH KapTHHBI MHpa KaK HEOTHEMJIEMOH YacTH LEJIOCTHOW HAayYHOMH

KapTHUHBI MUpPaA.

Il. B 1eHHOCTHO-OPHEHTALMOHHOI cepe — GopMUpPOBaHNE COOCTBEHHOW MO3WIMH TPU
OLICHKE IIOCIEACTBMM I OKPYXAKOUIEH Cpelbl ACATEIbHOCTH YEIOBEKA, CBA3AHHOM C

MIPOM3BOICTBOM U MEePepadOTKOM XMMHUUECKUX TPOIYKTOB;

I1. B TpynoBoii cepe — nposederue XUMHUUECKOTO SKCHEPUMEHTA; pazeumile HABBIKOB
y4eOHO#, TPOCKTHO-UCCIICA0BATEIBCKON U TBOPUECKOW JIEATEILHOCTH MPH BBITOJHCHUN

HHIUBHUIYAJIBHOI'O ITPOCKTA IO XUMUH,

V. B cdepe 310poBoOro odpasa KuzHU — coOr00eHUe TIPaBUII 0€30MMacHOTO OOpaIIeHHs C
BEIICCTBAMHY, MaTepuajaMH; OKa3aHWE IEPBOM TOMOIIM TPH OTPABICHHSIX, OXKOrax M
TpaBMax, MOJYYEHHbIX B pe3yJbTare HapylIEHUs NpPaBUI TEXHUKH O€30IacCHOCTU MpuU

paboTe ¢ BeniecTBaMH U J1a00paTOPHBIM 000PYTIOBAHHEM.

Conepxanue kypca 10—11 kiaccoB. ba3oBblii ypoBeHb

ConmepkaHue Kypca XapakTepusyeTcsl IeIOCTHOCTBIO M CHCTEMHOCTBIO Y4eOHOTO
peaMeTa, Ha OCBOEHHE KOTOPOI'0 OTBEIECHO JKECTKO TUMUTHPOBAHHOE yueOHOE BpeMsI.

[MepBas vacth kypca (10 kimacc) mocBsAIeHa OPraHUYECKUM COeAUHEHUsIM, a Bropas (11
KJIacC) — OOIIe XUMUH.

CTpyKkTypupOoBaHHE Kypca OpPraHMYECKOM XHMHH ONpPEeIseTcs HWIESIMU TEOpUU
pa3BuBaroiiero ooydenus: JnpkoHnHa U B. B. JlaBbiioBa U CTaBUT 1ENbI0 PA3BUTHUE YUALTUXCS
HEMPO(PUIHHBIX 110 OTHOIIEHUIO K XUMHUHU KJIACCOB CPEACTBAMHU YU€OHOU MUCIUILIIUHEL. [loaTomy
BHauaje paccMaTpPHUBAIOTCS KpaTKHUE TEOPETUYECKHUE CBEICHUS O CTPOCHHH, KIaCCH(PUKAIUN U
crocobax (opMUPOBAHUS HA3BaHUM OPraHMYECKUX COEIUHEHHUH, 00 0COOEHHOCTSAX MPOTEKAHUS
OpTraHWYECKUX PEaKIMii B CPAaBHCHHH C W3YYCHHBIMU B OCHOBHOW IIIKOJI€ THIAMU XHMHYECKUX
peakmuii ¢ yyacTueM HEOpraHMYECKUX BemIecTB. Ha HadambHOM JTare pacKpbIBAIOTCS MPUYUHBI
MHOT000pa3usi OPraHu4IeCKUX COeTUHEHUH.

Janee paccMarpuBalOTCST OCHOBHBIE  KJIAcChl OPraHMYECKUX  COCIMHEHHM —

YIJIEBOJIOPOJIOB (AJIKaHOB, AJIKEHOB, TUEHOB, AJKWHOB, apPEHOB) U MX HPUPOIHBIX HCTOYHHKOB
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(mpupoaHoro raza, HeTH U KAMEHHOTO YyIJisl). DTO MO3BOJISET 3aKPENUTh OCHOBHBIE MOJIOKEHUS
TEOPUU XMMHYECKOTO CTPOCHUA OpraHnyeckux coeauHenuii A. M. bytieposa.

3areM CBEIEHUs O 3aBHCHUMOCTH CBOWCTB OPraHMYECKUX COEIUHEHUH OT UX CTPOCHUS
pa3BUBAIOTCSI IPU PACCMOTPEHUHU KIIACCOB KHUCIOPOACOAEPKAUX COEIUHEHUHN (CHUPTOB,
deHona, aabAETUAOB, KapOOHOBBIX KHCJIOT, CIIOXKHBIX 3(QHpPOB, >XUPOB M YIJIEBOAOB) H
a30TCOZIePKAIUX OPraHUYECKUX COCTUHEHHUM (aMUHOB, aMHUHOKHCIIOT, OEJIKOB U HYKJIEHHOBBIX
KHUCJIOT).

Wnero nenenonaranus, T. €. OTBETa Ha BOIIPOC O POJIM OPraHUYECKOM XMMMH B JKHU3HU
COBPEMEHHOr0 O0IleCTBa, peaqn3yeT 3aKIIuuTeNlbHas raBa Kypca «OpraHudeckas XUMHUS U
oOmiecTBo». B Heil oOyuaromuecs 3HAKOMSTCS C TaKMMHU BaXXHbIMU B MPAKTHYECKOM U
OMOJIOrMYECKOM OTHOILIEHUM BEIIECTBAMU W MaTepualaMM, KaK IUIaCTMAacchl M BOJIOKHA,
(epMeHThI, BUTAMUHBI, TOPMOHBI U JIEKAPCTBA, & TAKKE C JOCTUKEHUSIMU OMOTEXHOJIOTHH.

Wneu Teopun pa3BUBaIOIIEro 00yueHUs MOJIOKEHBI U B OCHOBY Kypca o0melt Xumun. Y
CTapIICKJIACCHUKOB (OPMHUPYETCS LENOCTHOE MPEACTaBICHUE O XHMHUYECKOM Hayke U
XAMHYECKOM ITPOU3BOJICTBE, @ TAKKE O €AMHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, B KOTOPOM
XUMHUYECKasi KapTUHA MUpA SIBIIIETCS €€ HEOTHEMIIEMOM YacThIO.

B kypce oOmieil xumMuu BHa4ase ydaliuecs 3HaAKOMSTCS MOCIEAHUMH TOCTHKEHUSIMH B
o0nacTi M3y4eHHs] aToMma, y3HAIOT O COBPEMEHHBIX METOJaX IO3HAHMs CTPOEHHUS aroMa,
YIITYOJISIIOT ¥ PACHIMPSIOT 3HAHMS, MTOJTYYCHHBIE B Kypce OCHOBHOM IIKOJIBI, O CTPOCHHH aToMa H
BelecTsa Ha ocHoBe Ileprnonnueckoro 3akoHa u Ilepuonmyeckoit cucremsl [[. . Menneneesa,
00 0OmmMx CBOWCTBaX KJIACCOB OpPraHUYECKUX M HEOPraHWYECKHX COEJUHEHUH (KHUCIIOT,
OCHOBaHMH, aM(OTEPHBIX COEJAMHEHHI) B CBETE€ TEOPUH 3JIEKTPOIMTUYECKOM TUCCOLMALUU U
MpOTOHHOW Teopuu. Jlamee paccMmarpuBaeTcs KiacCUUKAIMS XUMHUYECKUX pEaKIuid B
OpraHMYECKOM M HEOpPraHMYeCKOM XUMHUM. 3aBeplIaeT Kypc 3HAKOMCTBO CTapIIEKJIACCHUKOB C
NEPCHEKTUBAMU PA3BUTHUS XMMHUYECKON HAyKM M XUMHYECKOTO MPOU3BOJACTBA, C MpoOIeMaMu
OXPaHbI OKPYXAIOLIEW Cpesibl OT XUMUYECKOTO 3arpsI3HEHNS U IIyTAMU UX PELLICHUS.

Conep:xkanue kypca. 10 kinacc. ba3oBblii ypoBeHb

YrieBoaopoabl U UX NPUPOAHbIE HCTOYHUKHU

IIpeneasHbie yriesogopoabl. Ankanbl. OnpeneneHue. [omonornyeckuil psaj ajJkaHOB U €ro
obmas Qopmyna. CrpykrypHas u3zoMmepus yriepoaHod uenu. Panukanel. Homenknarypa
ajKaHoB. XMMHUYECKHE CBOMICTBA aJKaHOB: TOPEHUE, PeaKlUu 3aMelleHus (TaJoreHUpOBaHUE),
peaxuus pa3ioKeHus: MeTaHa, peakius AeTuApUpPOBaHUsI dTaHa.

HenpenenbHble yrineBoaopoabl. AJIKeHbI. OTWIEH. [OMOJNOrMYECKMM psAl aJKEHOB.
Homenknarypa. CrpykrypHas u3zomepus. IIpomblIUIEHHOE IOJIyY€HHE AJIKEHOB: KPEKUHI U

ACTUAPUPOBAHUC AJIKAHOB. Peaknus ACruJiparaiiiu 3TaHOJId, KakK J'Ia60paT0pHBII71 CII0co0
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NOJIY4YEHUsl JSTHIICHA. Peakuuu npucoequHEHUs: THIpaTalys, TUAPOraJoreHUpOBaHUE,
rajoreHuposanue, noaumepusanuu. IlpaBuno  MapkoBHukoBa. OKHCIEHHE — QJIKEHOB.
KauecTBeHHbIE peakliiy Ha HENPEAEIbHBIE YIIIEBOIOPOIBI.

Aaxkanuennl. Kayuykm. Homenxnarypa. Conpspk€HHble aueHsl. byraguen-1,3, wusompes.
Peakmuss JleGeneBa. Peakinum mnpucoenwHeHHs — ankaaueHoB. Kaydyku: HarypalbHBIH,
cuHTeTn4Yeckue (OyTaaneHOBbIN, H30MPEHOBHIN ). Bynkanuzamus kaydyka. Pesuna. D00HUT.
AaxuHbl. O0mas XapakTepucTHKa roMojioruyeckoro psaa. CrocoOsl 00pa3oBaHMs Ha3BaHUIA
QJIKMHOB. XMMHUYECKHE CBOMCTBAa  alleTWIEHA: TOPEHHME, pEaKUUHh IPUCOCTUHEHUS:
IHJIPOrajIoOTeHUPOBaHKe, raJloreHUpoBaHue, ruaparanus (peakuus Kyueposa), — ero nomydenue
U IpUMeHeHue. BUHMIXopua 1 ero noauMepu3anys B MOJUXIOPBUHUI.

Apenbl. beH30i1, KaK NpeACTaBUTENb APOMAaTHUECKUX YITIeBOAOpo0B. CTpOEHHUE €r0 MOJIEKYIIbI
U CBOICTBa (U3MYECKME U XHMHUYECKHE CBOWCTBA. TOpPEHHE, pEaKLUUU 3aMeleHUus —
rajJloreHMpoBaHue, HuTpoBanue. [lonyueHnue u npumeHeHue OeH3o7a.

IIpuponnblii 1 nomyTHblil rassl. CocraB npupoaHoro rasa. Ero HaxoxaeHue B NpHpOJE.
[Ipeumy1iecTBa NpUPOAHOrO ra3a Kak TOIUIMBA. XHMMHUYECKas NepepadoTka MPUPOJHOTO rasa:
KOHBepcus, nuposu3. CHHTEe3-ra3 u ero NpuMeHEHHUE.

[TortyTHble Ta3bl, ux coctas. IlepepaboTka MOMYTHOTO rasa Ha (ppakuuu: Cyxoil ras, mpomnas-
OyTaHOBasi CMECh, Ta30BbIil OCH3UH.

He¢1b u cnocodbl eé nepepadorku. CocraB HepTu U e€ mepepabOTKa: MEPEroHKa, KPEeKUHT,
pudopmunr. Hedrenpoaykrsl u ux nonydenue. [loHstrne o0 OKTaHOBOM 4Ymcie. XHUMHYECKUE
CHoCcOOBI MOBBIIIEHUS KauyecTBa OCH3MHA.

Kamennblii yrons u ero mepepadorka. KokcoBaHHME KaMEHHOTO YL M €0 NPOIYKTHI:
KOKCOBBI ra3, aMMuayHasi Boia, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ['a3udukaius KaMeHHOro yIiis.
Jlemoncmpayuu. lTopeHue TmpeneiabHbIX W HENpPENeiIbHBIX YINIEBOJOPOAOB: METAaHA, 3TaHa,
anieTnieHa. KauecTBeHHblE peakIMM Ha HeNpeneibHble YIIEBOJOPOAbI: 0OEeCIBEUMBAHUE
STUJICHOM M alleTWIEHOM pacTBOPOB IlepMaHraHara Kajauss U OpoMHOW Boibl. OTHOIIEHHE
OeH3o1a K 3TUM okucnurtensm. [lerunparanus stanona. ['naponus kapouaa kanpuus. Komnexkuun
«Hedtp 1 HepTenponykTh», «KamMeHHBIH yroib W NPOIYKTHI €ro mepepadboTkmny», «Kayuayku».
Kapra none3nsix uckonaemsix PO.

Jlabopamopnovie onvimer. OOHapyXeHHE NPOAYKTOB TOpeHHs cBedH. VccienoBaHuEe CBOWCTB
Kay4qyKOB.

Kucaopon- u azorcoaep:xainye opranndeckue coeMHeHUs

Opnoaromubie  cnuptbl. Onpenenenne. @OyHKIMOHANBHAs  TUAPOKCWIBbHAs  TpymIa.
I'omonornueckuil  psif ~ HpeNenbHBIX  OJHOATOMHBIX  COUpTOB. M3omepus mnonoxeHus

(byHKIIMOHANBHOH Tpynnbl. BogoponHas cBsf3b. XUMHUECKHUE CBOMCTBA CIUPTOB. AJbAETHIHAS
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rpynmna. Peakmus stepuduxanuu, cioxHeie 3¢upsl. I[lpumenenue crnmproB. JleicTBue
METHUJIOBOTO U 3TUJIOBOTO CIIUPTOB HA OPTAHMU3M YEJIOBEKA.

MHoroaromMHble CIUPTHI. DTUIIEHIVIMKOJIb, KaK IPEJCTaBUTENb JBYXaTOMHBIX U INIMLEPUH, KaK
IIPEACTABUTEND TPEXATOMHBIX CHUPTOB. KayeCcTBEHHAs peakuus Ha MHOTOATOMHBIE CIIUPTHI, UX
CBOICcTBa, monyuyeHue u npumeHenue. [lonstue 06 antudpuszax.

®enou. CtpoeHue, MoayyeHue, CBOMCTBAa U MpuMeHeHue ¢genosna. KauecTBeHHbIe peakiMy Ha
¢denon. BzaumHoe BIusiHUE aTOMOB B MOJIEKyJe (peHona.

Aabaeruabl U KeToHbl. DopMmanbrerus M auneTanbIerujl, Kak IIPEICTaBUTENIN AJIbIETUIOB,
coctaB uUX Mousiekya. DyHKIMOHaJIbHAas KapOOHWiIbHas rpymmna. KauecTBeHHbIE peakiu Ha
anbaeruabl. CBOICTBa, MONlydeHHE U MpUMEHeHHe (GopMaibaeruia U anerainpieruaa. Peakuuu
NOJMKOHAeHcanuu s popmanbaeruaa. [lonsaTue o KeToHax Ha IpUMeEpe aleToHa.
Kap6oHoBble KHCIOTBI. [OMONOrMYECKHI pSJ TNPEACIbHBIX OIHOOCHOBHBIX KapOOHOBBIX
kucnoT. JKupHble KapOOHOBBIE KHCIOThL. XHUMHUYECKHE CBOMCTBa KapOOHOBBIX KHCIIOT.
[TonyyeHnue u npuMeHEHNE MYPAaBbUHOM U YKCYCHOU KHUCIIOT.

Caoxubie 3¢pupsbl. Kupbl. Peaknus srepudukannu. Crnoxasie 3¢upsl. Kupbl, ux coctaB u
ruaponn3 (KUCIOTHBIN U 11esI0uHOoM ). Mblia. ['uapupoBaHue >KHUpPOB.

YraeBoabl.  YmieBoasl.  Monocaxapuasl.  [miokoza  kak  anpaerumpocnupr.  CopOur.
Monounokucnoe u  conuproBoe  Opokenue. Dotocuntes.  ucaxapuasl.  Caxaposa.
ITonmcaxapuapl: Kpaxmail, LEJUTI0I03a.

AMuHBI. AMUHOrpyIina. AMUHBI IIpeJiebHbIe U apoMaTnueckue. AHwIMH. [lonydyeHne aMUHOB.
Peaknus 3uHuHa. XUMUYeCKHE CBOWCTBA U MPUMEHEHHE AMUHOB.

AMHHOKHCJIOTBI. AMHHOKHCIIOTBI, COCTaB WX MOJEKYT M CBOWCTBA, Kak aM(OTEpHBIX
OpPraHMYEeCKMX COCIMHEHHMM. [JMIOMH, Kak MNpPeaCTaBUTENb AMHUHOKHUCIOT. [lomyuenue
MOJIMIIETHJIOB PEAKIIUEN MOMUKOHAeH cauu. [IoHaTHE O MENTUIHON CBSI3H.

beaku. CrpoeHne Mojekyn O€IKOB: TepBUYHAs, BTOPUYHAS M TPETUYHAs CTPYKTYPHI.
KauecTBeHHbIE peakiiny Ha O€JIKU, UX THIPOIN3, eHATypalus U Ouonornyeckue QyHKIUH.
Hemoncmpayuu. 1lonydyeHne anpIerujoB OKHUCIECHHEM cIUpTOB. KadecTBeHHas peakuus Ha
MHOTOATOMHBIE CHUPTHI. 3aBUCHUMOCTb pPAacTBOPUMOCTH (eHojla B BOAE OT TEMIEpPATypHI.
BzaumopeiictBue ¢ OpoMHO#l Bomoit u xnopumaoMm skenesa(lll), kak kauecTBEHHBIE peaKIMU Ha
¢denon. Peakuuu cepeOpsHOrO 3epkana U CO CBEXENOIydeHHBIM ruapokcuaom menu(ll) mpu
HarpeBaHUM, KaK KaueCTBEHHBbIE peakluu Ha aimpAeruibl. OOpasubl MypaBbUHOM, YKCYCHOM,
MaJIbMUTUHOBOW M CTEAPUHOBOM KHUCJIOT M UX PACTBOPUMOCTH B BOZIE€. AJIbJIETHU]IHBIE CBOMCTBA U
CBOWCTBA MHOTOaTOMHBIX CIUPTOB TJIIOKO3bI B peakiuu ¢ rugpokcuaom  menu(ll).

I/IIIGHTI/I(I)I/IKH.I_[I/ISI KpaxmaJia. KauecTBeHHBIC pCaKkuu Ha OCIKH.
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Jlabopamopnsie onvimbi. CpaBHEHHUE CKOPOCTH HMCHAPEHUsI BOIBI M ATaHOJA. PacTBOpUMOCTH
MIMLEpUHa B Bojie. XMMHYECKHUE CBOMCTBA YKCYCHOM KUCIOTHI. OmnpeneneHue HenpeneabHOCTH
pactutenpHOro Macia. MaeHTuukanus KpaxMana B HEKOTOPBIX HPOAYKTaX IMHUTAHUS.
M3roroBnenue KpaxMalbHOro KieWcrepa. HM3rorosineHue Monened MOJEKYJI aMHHOB.
W3roroBineHne MoJieau MOJIEKYIIbI NIMLIUHA.
Ilpakmuueckas paboma. Vinentuduxaiuss OpraHu4eCcKuX COCTMHCHH.
Oprannyeckasi XuMHA 1 00111eCTBO
buorexnosorus. I[lepuonst e€ paszputus. Tpu HampapieHuUs OUMOTEXHOJOTMH: TeHHas (WiH
TeHETUYECKasl) UHXKEHEepUs; KIETOUHAas MH)KEHepHs; OMosioruueckas uHxeHnepus. [eHernyecku
momudunupoBanusie opranu3mbel (IMO) u Tpancrennas mnpoaykuus. KionupoBanue.
HNmmoOunu3oBanHbie (PEPMEHTHI M UX TPUMEHEHHE.
Moaunmepsl. Knaccuduramnms mommmepoB. CKyCCTBEHHBIE TIOTMMEPHI: [IEUTYION], alleTaTHBINA
HIENK, BUCKO3a, LIeJu1odaH.
Cunrernyeckue nojaumepsbl. [lomumepusanus u NOTUKOHAEHCAIMS, KaK CIIOCOOBI MOMy4eHUs
nonumepoB. CuHretmueckue Kayduyku. Ilomuctuposn, TepaoH M TMOJMBUHUIXJIOPUA, Kak
npeacTaBuTeNu wiactMacc. CHHTETUUECKHUE BOJIOKHA: KallpOH, HAWJIOH, KeBJIap, JIaBCaH.
Jemoncmpayuu. Konnekuuy KaydyKkoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH U M3/I€JIUHN U3 HUX.
DepMEHTaTUBHOE DPAa3J0KEHUE IMEPOKCHIA BOAOPOAA C IMOMOIIBI KaTajla3bl CBEXKEHATEPTHIX
MOPKOBH HJIH KapTO(hes.
Jlabopamopnisie onvimapl. O3HaKOMIIEHHE C KOJUIEKIMSIMH Kay4yKOB, IJIACTMAcC U BOJIOKOH.
Ilpakmuueckas padoma. Pacrio3HaBaHME IIACTMACC U BOJIOKOH.

Conepxanne kypca. 11 kiaacc. bazoBblii ypoBeHb
CTpoeHue BelecTB
OcHoBHbIEe cBelleHUsI 0 cTpoeHMH aroma. CTpoeHHe aroMa: cocTaB sijipa (HYKIOHBI) U
aNeKTpoHHas obonouka. [lonarue 06 wuszoromax. I[loHATHE O XMMHMYECKOM »JJIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3aps/IOM siipa.
Ilepunoguyeckas cucrema xummudeckux 31emeHToB /[. 1. MenaeJsieeBa B cBeTe cBeTe y4eHUs!
0 cTpoenun aroma. Ousznueckuii cMbIch npuHATON B Tabmuue . M. MenneneeBa CUMBOJIUKU:
MOPSIIKOBOIO HOMEpPA JIEMEHTa, HOMepa Iepuoja M HoMmepa rpyninsl. [[oHsTHE O BaJIEHTHBIX
anekTpoHax. OToOpaXkeHne CTPOCHUS HIEKTPOHHBIX 000JI04YEK aTOMOB XUMHUYECKHUX 3JIEMEHTOB C
MOMOIIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpaduuecKux GopmyIl.
OObsicHEeHHE 3aKOHOMEPHOCTEW H3MEHEHHUs CBOMICTB JJIEMEHTOB B TepuoJax U Ipymnmax
NEPUOINYECKON CUCTEMBI, KaK CJIIECTBUE UX JIEKTPOHHOIO CTPOEHUS. DJIEKTPOHHBIE CEMENCTBA

XUMHUYCCKHX 3JICMCHTOB.
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CpaBHenue Ileproanyeckoro 3aKoHa M TEOPUM XMMHUYECKOr0 CTpoeHUusi Ha ¢uiocodckoi
OCHOBE: IIPEANOCHUIKM OTKpbITUA [lepronnueckoro 3akoOHa U TEOPUU XMUMHYECKOIO CTPOECHUS
OpraHMYECKUX COCIMHEHMM; pPOJIb JIMYHOCTH B HCTOPUM XMMHUH, 3HAUCHHUE IIPAKTUKH B
CTAHOBJICHUH U PA3BUTUU XUMUYECKUX TEOPUH.

HNonnasi xXuMHUecKasi CBAA3b M HOHHbIC KPUCTA/INYECKHE PelIéTKU. KaTuOHbI M aHUOHBI: UX
3apsabl U KiaccU(UKaIUs M0 cOCTaBy Ha mpocthie U cioxkuble. [IpencraBurenu. I[lonstue o6
WOHHOW XHMMHYECKOW cCBsi3u. MOHHAas Kpucrauimyeckas pemérka W (U3MYecKre CBOWCTBA
BEILIECTB, 00YCIIOBJICHHBIE THM CTPOCHHUEM.

KoBajienTHasT XuMHMYecKasi CBSiI3b. ATOMHbIE H MOJEKYJISIPHbIe KPHCTAJUIHYECKHE
pemiéTku. [loHsATHE O KOBAJIEHTHOMN CBS3U. DJIEKTPOOTPULIATENIBHOCTD, HETIOISPHAS U NOJIApHAs
KOBAJICHTHBIE CBS3U. KpaTHOCTh KOBajJ€HTHOM CBs3U. MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHBIX
CBs3ei: OOMEHHBI M JIOHOpPHO- akuenTopHbIA. IlodspHOCTH MONEKyNbl, Kak CJeICTBUE
MOJIIPHOCTHU CBSI3W U T€OMETPUM MOJIEKYIbl. KpucTaminueckue pemeérku ¢ 3TUM TUIIOM CBSI3U:
MOJIEKYJISIpHBIE U aToMHble. DuU3MYECKHe CBOWCTBA BEIIECTB, OOYCIOBICHHBIE THIIOM
KPUCTAJUIMYECKUX PELIETOK.

Merananyeckasi cBs3b. [loHATHE O  METAUIMYECKOM CBA3M M METAJUIMYECKUX
KPUCTAJUIMYECKUX  pemérkax. @dunueckue CBOWCTBA METAUIOB HA  OCHOBE ux
KPUCTAJUIMYECKOro cTpoeHud. lIpumeHeHnMe MeTauioB Ha OCHOBE HMX CBOMCTB. UEpHble U
LIBETHBIE CIUIABBI.

Bonoponnas xuMuyeckas cBf3b. MEXMOJIEKYIsIpHas U BHYTPUMOJIEKYIISIDHAs BOJOPOIHBIC
CBSI3U. 3HAYCHHE MEXMOJIEKYIISIPHBIX BOJOPOIHBIX CBA3EH B IPUPOJIE U JKU3HU YEIIOBEKA.
IHonumepsl. IlomydeHne nNOIMMEPOB pEAKUUAMHU IIOIMMEPHU3ALUU U ITOJIMKOHJCHCALUH.
Baxueiimme npeacTaBUTENM IUIACTMACC U BOJIOKOH, X IOJIY4YEHHWE, CBOMCTBA M IPHUMEHEHHE.
IToHsiTHE O HEOPrAaHMYECKUX NOJUMEPAX U UX IPEICTABUTEIN.

JucnepcHble cucremsbl. [loHsaTHe o aucnepcHoi ¢da3ze M AUCIIEPCHOHHON cpeze. ArperarHoe
COCTOSIHME pa3Mep uacTHll (as3bl, KaKk OCHOBa M KJIacCU(UKAIMM JUCIEPCHBIX CHUCTEM.
OMyJbCUH, CYCIIEH3UH, a’p030JId — TPYHIbl TPYOOAMCIIEPCHBIX CHUCTEM, UX MPEICTaBUTEIH.
30111 U refu — rpynibl TOHKOAUCIIEPCHBIX CUCTEM, UX IpenacTaBuTenu. [lonstue o cunepesuce u
KOAryJsiliuH.

Hemoncmpayuu. llepruoguueckord cucTeMbl XxuMuueckux snemeHtoB [[. M. Menpaeneesa B
pa3ianuHbIX (hopmax. Mojenb HOHHOM KpUCTAUITMYECKOM peréTKN Ha pUMepe XJIOpUAa HaTpHsL.
MuHepansl ¢ 3TUM THUIIOM KPUCTAJUIMYECKON PEMIETKON: KaJIBIUT, raauT. Moaenn MoJIeKyiIsipHOU
KPUCTAJIIMYECKOM PELIETKU HA MPUMEPE «CyXOro JIbAa» WINA MOJa U aTOMHOM KPUCTAJUIMYECKOU

pewETKN Ha NMpUMepe anMasa, rpadurta Wik KBapia. Moaens MosisipHOro o0béma raza. Mozenu
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KPUCTAJUINYECKUX PEIIETOK HEKOTOphIX MeTamioB. Komneknuu o0pa3lioB  pasinyHbIX
JucrepcHbIX cucteM. CHHEPE3UC U KOaryssiiusl.

Jlabopamopnwvie onvimot. KOHCTpyHMpOBaHUE MOJEIM METAJUIMYECKOM XHMHUYECKOM CBSI3H.
[Tony4yeHne KOJUIOMIHOTO pacTBOpa KypHHOTO OejKa, MCCIEeOBAHUE €r0 CBOMCTB C MOMOIIBIO
Ja3epHON YKa3KM M IpOBEJEHUE ero JeHarypauuu. Ilonydyenue sMyabCcuM pacTUTENBHOIO Macia
u HaOmoneHue 3a e€ paccioeHueM. IlosyueHue CyCHeH3MM «U3BECTKOBOTO MOJIOKa» U
HaOJI0/IeHUE 3a €€ ceJUMEHTAIEN.

XuMHYyecKHe peakium

Knaccudukanusi XuMHYeCKUX peaknuii. AJoTponu3anys U n30MepHu3alus, Kak peakuuu 0e3
U3MEHEHUs1 CcocTaBa BellecTB. AjuloTponus U e€ mnpuuuHbl. Kiaccudukauus peakuui 1o
pPa3IMYHBIM OCHOBAaHUSAM: IO YHCIYy W COCTaBy pEarecHTOB M TPOAYKTOB, Mo (ase, Mo
UCTIOJIB30BAaHHIO KaTainu3aropa Win (epMeHTta, mo TermioBoMy d3¢dekty. TepMoxumudeckue
YPaBHEHMSI PEAKLIMH.

CkopocTh XMMHYeCKHX peaknmii. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTb XMMHUYECKHX
peaKIuii: MpupoJa pearupyrolIuX BEHIECTB, TEMIIEpaTypa, IUIOMIAJh HMX CONPHUKOCHOBCHHS
pearupyromunx BeIecTB, MX KOHIIEHTpPAIUs, MPUCYTCTBHE Karanu3aropa. [loHsTHe o Karamimse.
®depMeHThI, Kak OMOJIOrMYecKue Karaau3aTopbl. THrHOUTOpHI, KaK «aHTOHUMBI» KaTaJu3aToOpoB
U UX 3Ha4YCHUE.

XuMHuyeckoe paBHOBecHe U CIOCOObI ero cMeuleHus. Kiiaccuuranys XuMHYECKUX PeaKIii
10 TIpU3HaKy uXx HampasieHus. [lonsaTrHe 00 0OpaTUMBIX peakusAX U XMMHYECKOM PAaBHOBECHH.
[Mpuniun  Jle-Illatense M crmocoOBbl CMENIEHUS XHUMHYECKOTO PAaBHOBECHSL. OO6mas
XapaKTepUCTUKa peakluil CMHTE30B aMMuaka M okcuzaa cepbl(VI) m paccMoTpeHHe YCIIOBHiA
CMEIICHHS UX PAaBHOBECHS HA TPOU3BOJCTBE.

I'maposmm3. OOpatuMeblii 1 HeoOpaTuMBbI ruaponnssl. ['uaponus coneir u ero tumsl. ['Maponus
OpPraHMYECKHUX COEJMHEHUH B JKUBBIX OPraHU3MOB, KaKk OCHOBa oOMeHa BemiecTB. [loHsTHe 00
HHEPreTHUECKOM OOMEHE B KJIETKE M POJIM TUPOIN3a B HEM.
OKHCIANTEBbHO-BOCCTAHOBHUTEIbHbIe peakuuu. CTereHb OKHUCIEHUS U €€ OIpeleleHHe I0
dopMynaM OpraHMYECKUX U HEOPTaHMUECKUX BEUIECTB. DJIEMEHTHI U BEIIECTBA, KaK OKHUCIUTEIN
U BoccTaHoBuTenu. IloHATHE o0 mporeccax OKHUCIEHHsS M BoccTaHoBieHHs. CocTaBieHHe
YpaBHEHMI XMMUYECKHX pPEeaKLMi Ha OCHOBE JIEKTPOHHOTrO OaaHca.

DJIEKTPOJIM3 PACIJIABOB U PACTBOPOB JIEKTPOJIHUTOB. XapaKTEPUCTHKA DJEKTPOIM3a, Kak
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHOTO mporecca. OCOOEHHOCTH 3JIEKTPONIN3a, MPOTEKAIOIIEro B
pacTBopax 3JEKTPOIMTOB. [IpakTHueckoe MPUMEHEHHE 3JIEKTPOIM3a: IOJIyYeHHE TaJoreHOB,

BOAOpPOAA, KHUCIOpOAda, MICJIOYHBIX MCTAJIJIOB U II.ICJ'IO‘ICI\/'I, a TaKXC aJIIOMUHUA IJICKTPOJIN30M
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paciuiaBoB M PacTBOPOB COEAUHEHUN OTUX JJIeMEHTOB. [loHsATHE O TraJbBaHOIUIACTHKE,
raJbBaHOCTErnH, paQUHUPOBAHUH LIBETHBIX METAIJIOB.

Jemoncmpayuu. PacTBOpeHre CEpHOM KUCIOTH M aMMUAUHOW CEUTPHI U (PUKCALUS TETIOBBIX
SABJIEHUW JUISl 3THX NPOLIECCOB. B3anmonencTBUs pacTBOPOB COJISIHOM, CEPHOM U YKCYCHOM
KHUCJIOT OJMHAKOBOH KOHIIEHTPAllMM C OJWHAKOBBIMU KyCOUYKamMH (TpaHylaMH) IUHKAa U
B3aMMOJICHCTBHE OJMHAKOBBIX KYCOYKOB pa3HBIX METAJUIOB (MarHus, IIMHKa, d>eje3a) C
pacTBOPOM COJISHOM KHUCIIOTHI, KaK IPUMEP 3aBUCHUMOCTU CKOPOCTH XMMHUYECKUX PEaKLUN OT
OpUpOAbl BelecTB. BzanMmozeilicTBuE pacTBOpPOB THOCYIb(hara HATPUsl KOHLIEHTPALUH U
TEMIIEpaTypbl C pPAacTBOPOM CEPHOM KHUCIOTBL. MOAEINpPOBAaHUE  «KUIALIETO  CIOS».
Hcnonp30BaHNE HEOPraHMYECKUX KaTalIM3aToOpoB (cosiel xenesa, HOAuAa Kajaus) U MPUPOTHBIX
00BEKTOB, COIEpXKaIlUX Karamady (CbIpoe MsCO, Kaprodenb) A pPa3IoKEHUS IEPOKCHAA
BOJIOpoJia. BzauMonelicTBUe LUMHKA C COJSHOW KHCIOTOM HMTpAaToM cepedpa, Kak IpUMEpbl
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOW peakuuii u peakuuu odOmeHa. KoHcTpyupoBaHue Moaenu
anekrponusépa. BuneodparmMeHT ¢ MPOMBIIIICHHON YCTAHOBKH AJIsI TOJTYYEHUS aTFOMUHHUSL.
Jlabopamopnsie onvimwul. Vnmoctpanus mnpaBwia beprosuie Ha NpPakTUKE — MPOBEICHUE
peakuuii ¢ 00pa3oBaHKUEM OCaJiKa, ra3a U BOAbL. [ eTeporeHHbli Karaau3 Ha IpUMeEpPe pa3ioKeHus
MEPOKCUAA BOAOPOJA B MPUCYTCTBUHU JAMOKCHAA MapraHua. CMelleHne paBHOBECHUS B CHUCTEME
Fe** + 3CNS™ « Fe(CNS);. McnbiTanne MHAMKATOPAMU CPEIbl PACTBOPOB COJIEH pPa3IHYHBIX
TUNOB. OKHCIUTEIHHO-BOCCTAHOBUTENIbHAS peakus W peaknuss oOMeHa Ha mpumepe
B3aUMOJICHCTBUS pacTBOPOB cynbhara meau(ll) ¢ xene3oM 1 pacTBOPOM IIETOYH.
Ilpakmuueckasa padoma. PemeHne 5>KCIEPUMEHTAIBHBIX 33la4 MO TeMe «XHMHUYECcKas
peaKLus».

BemecTBa u ux cBoiicTBa

Meranabl. @u3znueckue CBOMCTBa METAJUIOB, KaK (DYHKIIMS UX CTpOEHHs. [lereHne MeTauioB Ha
rPyNIbl B TEXHUKE U XUMUU. XUMHUYECKHE CBOMCTBA METANIOB M AIIEKTPOXMUMHYECKUU P
HanpspkeHuil. [ToHsTHE 0 MeTamIoTepMuN (ATFOMUHOTEPMUH, MATHUETEPMUH U . ).
Hemeranubl. baaropognbie ra3pl. Hemeramnel kak okuciaurenud. Hemeramwisl  kak
BOCCTaHOBUTENM. Psaj anexTpoorpunareabHocTu. HEepTHBIE Uitk 01aropoHbIe Ta3bl.

Kuciaorsl Heopranuveckme u opraHudeckue. KHCIOTBI € TOYKM 3peHUsS aTOMHO-
MOJIEKYJISIPHOTO yueHUs. KHCIOThI C TOUKM 3pEHMSI TEOPUH DIEKTPOIUTHYECKONW THUCCOLMALINN.
Kucnorel ¢ Touku 3peHHs NpPOTOHHOM Teopuu. OOIMEe XUMHUYECKHE CBOMCTBA KHCIOT.
Knaccudukaruys KUcCior.

OcHoBaHUsI HeOpraHm4yeckue M opraHmveckue. OCHOBaHMS C TOYKM 3pEHHMS ATOMHO-

MOJICKYJIAPHOTO YUYCHUH. OcHOBaHHS C TOUKU 3pC€HUA TCOPUU BHCKTpOHHTquCKOﬁ JUCCOoMalu.
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OcHOBaHUS C TOYKH 3pEHHS TPOTOHHOW Teopuu. Kmaccudukamuss oCHOBaHHH. XHMHYECKHE
CBOMCTBA OPraHUYECKNX U HEOPraHNYECKUX OCHOBAaHUM.

AmdoTepHble coeIHMHEHUS] HeOpPraHMYecKHe W opranmyeckue. Heopranumueckue
aM(pOTepHBIC COCTMHEHUS: OKCUIBI U THIPOKCHJIBI, — UX CBOWCTBA U MoiydeHue. AMpoTepHbIe
OpraHWYEeCKHE COCUHEHNS Ha IPUMEPE aMUHOKHUCIOT. [lenTupl U nenTuaHas cBsi3b.

Comu. Krnaccudukamus coneit. XKéctkocte Bombl M cnocoObl €€ ycrpanenus. Ilepexon
KapOoHaTa B THApOKapOOHaT u 00paTHo. O0IIKEe XUMHUECKIE CBOMCTBA COJIEH.
Hemoncmpayuu. Komnexkuuss MerauioB. Komnexkuuss  HemertamuioB.  B3aummoperictBue
KOHLICHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ Menblo. Bcembilmika TepMUTHOM cmecu. Bcemblika
yépHOro mOpoxa. DBeiTecHeHME TrajgOreHoB M3 MX PACTBOPOB JIPYrUMHU TaJOT€HAMH.
B3aumopeiicTBue napoB KOHIIEHTPHUPOBAHHBIX PACTBOPOB COJITHOW KHUCJIOTHI M aMMHUaKa («IbIM
0e3 orus»). [lonyuenne aMMuaka U U3yuyeHue €ro CBOMCTB. Pa3nuunbie ciayyan B3auMOJACHCTBUS
pacTBOPOB coJiell alfoMUHUA cO 1Enoubto. [lomydyeHue >KECTKOM BOABI M yCTpaHEHUE €€
JKECTKOCTH.
Jlabopamopnuie onvtmul. [lonyyeHue HEPACTBOPUMOIO THAPOKCHUIA M €r0 B3aUMOICHCTBUE C
KucioToN. McciiemoBaHue KOHIEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOM KHCJIOT
KarelbHBIM METOJIOM IpH uX pazdaBieHuu Boaou. [lomydenwe amdorepHOro THIpoKcHUIa U
M3y4eHHE ero cBoMcTB. [IpoBeneHne kaueCTBEHHBIX PEaKIUil 110 OIPEIETICHUIO0 COCTaBa COJIH.
Ilpakmuueckaa padoma. PelieHHEe >KCIIEPUMEHTAJIbHBIX 3aJa4 1o TeMe «BemecrtBa u ux
CBOKCTBa».

XHMMHA ¥ COBPEMEHHOe 00111eCTBO

IIpousBoacTBO amMMuaka M MeraHoJsa. [loHATHE O XMMHYECKOM TEXHOJIOTMU. XHUMHUYECKUE
peakIuu B MPOM3BOJCTBE aMMHuaka W MeTaHosa. OOmas kinaccupUKaIMOHHAsT XapaKTepUCTHUKa
peakiuii CMHTe3a B MPOM3BOACTBE TUX MPOAYKTOB. HayuHble MPUHIMIIGI, JIeXkKAIIHe B OCHOBE
MPOU3BO/ICTBA aMMHaKa U MeTaHosa. CpaBHEHUE 3TUX MMPOU3BOICTB.

XuMHn4yeckass rpaMOTHOCTh KAaK KOMIIOHEHT oOmiedl KyJbTypbl 4ej0oBeKka. MapkupoBKa
YIAKOBOYHBIX MaTepHajoB, OJJIEKTPOHUKH U OBITOBOM TEXHUKH, HSKOJIOTHYHOTO TOBApa,
MPOJYKTOB MUTAHUS, ITUKETOK MO YXOY 32 OJIEHKIOM.
Jemoncmpayuu. Mojenb TpOMBIIIEHHON YCTAHOBKHM TOJYYEHHUsI CEPHOUM KHUCIOThI. Mozenb
KOJIOHHBI CHHTE€3a aMMHaka. BumeopparMeHThl U Calbl O CTEMEHH SKOJIOTHYECKON YHCTOTHI
TOBapa.
Jlabopamopnsie onvimwbi. VI3ydueHue MapKUPOBOK pPAa3JIMYHBIX BHJIOB MPOMBIIUIEHHBIX |
MIPOJIOBOJILCTBEHHBIX TOBAPOB.

I[lnannpyembie pe3ybTaThbl H3yYeHHs Y4eOHOI0 MpeaMeTa « XMMUs» HA YPOBHE CPeIHEro

0011ero oopasoBanust
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Buvinycknuk na 0azoeom ypoene nayuumcs.

— NOHUMAmMb XUMHUYECKYIO KAPTUHY MHUpA KaK COCTaBHYIO YacTh LEJIOCTHOW HAyYHOW KapTHHBI
MUpa;

— packpvleams POJIb XUMHUH U XUMHUYECKOTO IPOU3BOJCTBA KaK IPOU3BOIUTEIIBHON CHIIBI
COBPEMEHHOT0 00111eCTBa;

— ¢hopmynuposams 3HaYUCHNE XUMHUHU U €€ TOCTH)KEHUN B IOBCETHEBHOM KU3HU YEIIOBEKa;

— ycmauaenueéams B3aUMOCBA3U MEXAY XUMUEH U APYTHUMU €CTECTBEHHBIMU HAayKaMH;

— ¢opmynupoeams OCHOBHBIE IOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OpraHHYECKUX
coequHennit A. M. byriaepoBa W WIIIOCTPUPOBATh MX NPUMEpPaMH M3 OPraHUYECKOW H
HEOPraHW4YeCKON XUMUH;

— apaymeHmupoeams yHUBEPCAIbHBIM XapaKTep XUMMUYECKUX IMOHATHM, 3aKOHOB U TEOPUM IS
OpPraHNYeCKOM U HEOPraHU4YECKOW XUMUU;

— ¢ghopmynuposams Ilepuonnueckuii 3akon J[. 1. MenaeneeBa u 3aKOHOMEPHOCTH U3MEHEHUN B
CTPOGHUU M CBOICTBaX XMMHMYECKHX DJIEMEHTOB M OOpa30BaHHBIX MMM BEIIECTB Ha OCHOBE
[Tepuoamueckoit cuctemMbl Kak rpaduueckoro otoopakenus [lepuonnieckoro 3akoHa;

— Xapaxmepuzoeambs S- U P-2JIEMEHTBI, a TAK¥KE KeJIe30 M0 UX NOoNokeHuto B [lepuonnueckoit
cucteme /1. 1. MeHnaeneesa;

—  Kkaaccuguyuposams XUMUYECKHUE CBSI3U U KPUCTAJUIMYECKHUE PEHIETKH, OOBICHSITH
MEXaHU3Mbl WX O0Opa3oBaHMsI U JOKa3blBaTh E€IUHYIO TMPUPOAY XHUMHYECKUX CBs3ei
(KOBaJIGHTHOM, HOHHOM, METAJNINYECKOM, BOJIOPOTHON);

— 00bsCcHAMb TPUUUHBI MHOTOOOpa3Hsl BEUIECTB, UCIIONb3Ys SBIECHUS H30MEPHH, TOMOJIOTHH,
aJUIOTPOIINY;

— Kanaccuguyuposams XUMUYECKUE PEAKIMH B HEOPraHMYECKOM M OpraHMYecKoil XMMHUU MO
pPa3IUYHBIM OCHOBAHUSAM M ycmauaéiueams CIEUU(PUKY TUIIOB peakuuid OT oOliero uepes
0COOEHHOE K EMHUYHOMY;

— Xapaxmepuzoéams TUAPONU3 KaK CHeNU(PUUHBI OOMEHHBIH MPOIECC U PACKPbIBAMb €T
pOJIb B )KUBOW U HEXXUBOU IIPUPOJIE;

— Xapaxmepuzo6ams SJIEKTPOJIN3 KaK CHEeUU(PUUYHBIA OKHCIUTEIbHO-BOCCTAHOBUTENIBbHBII
MPOLIECC U ONPEACIIATH €0 MPAKTUUECKOE 3HAYCHHUE;

— Xapaxmepu306amb KOPPO3UI0 METAJLUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MIPOLIECC U
npednazams CIOCOOBI 3aITUTHI OT HEE;

— Kanaccuguyuposams HEOPraHUUECKUE U OPraHUUYECKUE BEILIECTBA;

— Xapakmepu3oeams OOINE XMMUYECKHE CBOWCTBA BaXHEUIIMX KJIACCOB HEOPTaHUYECKUX U

OpTaHUYCCKUX COE€IUHEHMH B IIJIaHE OT O6LLIGFO qepe3 0COOEHHOCTH K CANHUYIHOMY,
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— ucnonv306ams 3HAKOBYIO CHUCTEMY XHMHUYECKOTO s3bIKa JJIsi OTOOpa)XeHHsl COCTaBa
(xumuaeckue (OpPMYIIbl) B CBOMCTB (XUMUUYECKHE YPAaBHECHHS) BEILICCTBR;

— UCNONb306aMb TIPABUIIA U HOPMBI MEXKTYHAPOAHONH HOMEHKIIATYPHI JJ1s1 HA3BaHH BEIIECTB 1O
dopmynam 1, HA000POT, ISl COCTABICHUSI MOJIEKYIIIPHBIX M CTPYKTYPHBIX (POPMYJ COCTMHEHUI
M0 UX Ha3BaHUSM;

— 3Hamb TPUBHAJIbHbIE HA3BAaHUS BAXKHEUIIUX B OBITOBOM OTHOILICHHM HEOPraHUYECKUX U
OpPraHUYeCKHX BEIECTB;

— Xapakxmepu3o6amb CBOWCTBA, NOJIY4YEHHWE W MPHMEHEHHE BaXKHEHIIUX TpeicTaBUTECH
KJIACCOB OPTaHWYECKUX COCTUHEHUH (aJIKaHOB, aJIKEHOB, aJIKUHOB, aJKaJUEHOB, apOMAaTUYECKUX
YIJIEBOJIOPOJIOB, CIHUPTOB, ()EHOJOB, ANbAETHAOB, MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CIIOKHBIX 3()MPOB U )KUPOB, YIIIEBOAOB, AMUHOB, aMUHOKHUCIIOT);

—-  ycmaHaénueams 3aBUCHUMOCTh JKOHOMHKH CTPaHbl OT JOOBIYM, TPAHCIIOPTHPOBKH H
nepepaboTKU yIIIEBOJOPOTHOTO ChIpbs (HEDTH U MIPUPOIHOTO ra3a);

— DOKCIEPUMEHTAIBHO noOmeepicoams COCTaB M CBOMCTBA BaXKHEHIIMX MpPEACTaBUTENCH
U3yYCHHBIX KJIACCOB HEOPTaHMYECKUX M OPTraHMYECKHUX BEIIECTB C COOJIONECHHEM IPaBHII
TEXHUKH O€30macHOCTH Ui paboThl € XHMMHUYECKHMMH BeIIeCTBAMH H  Ja00paTOpHBIM
00opynoBaHuEM;

— Xapakmepu306ams CKOPOCTb XHMHUYECKOW peakuuhd H €€ 3aBHUCHUMOCTh OT Pa3IUYHBIX
(bakTopoB;

— Xapakmepu306ames XUMUYECKOE PaBHOBECHE M €r0 CMEIIECHHE B 3aBUCHUMOCTH OT Pa3IMYHbIX
(bakTOpOB;

—  npouzeoOums PAcUEThl IO XUMHUYECKUM ¢GopMyaaM M ypaBHEHHSIM Ha OCHOBE
KOJJMYECTBEHHBIX OTHOMICHUH MEX/TY YIaCTHUKAMU XUMHUYECKHUX PEaKIlHii;

— cobnodams TIpaBUiIa dKOJIOTUYECKON OE30MacCHOCTH BO B3aWMOOTHOILIEHUSAX C OKpY)Karollen
cpenoi npu oOpaleH!H ¢ XMMUYECKUMU BelleCTBAMU, MaTepralaMH U MPOLECCAMHU.
BuinycknHuk na 6a308om ypoene noayuum 603M0HCHOCHb HAYUUMbCA:

— UCNONb306amb METOIBl HAYYHOTO TIO3HAHWS TIPH BBIMOJHEHWH IPOEKTOB H Y4eOHO-
MCCIIEIOBATENbCKUX 3a/1a4 XUMUYECKOW TeMaTHKH,

— NpocHO3upo6amb CTPOCHHE M CBOMCTBA HE3HAKOMBIX HEOPraHWYECKHUX M OpPraHHUYecKHX
BEILIECTB Ha OCHOBE aHAJIOTHH;

— npocHo3uposams TEUEHWE XHWMHYECKHX IMPOIECCOB B 3aBUCHMOCTH OT YCIOBUH UX
NPOTEKaHUS U MpeJyIaraTh Crioco0bl YIPaBICHHUS dSTHMHU TPOIIECCAMHU;

— yYCmauaenuéams B3AUMOCBA3M XUMHUHM C TpeAMETaMH T'yMaHUTapHOTO IHUKJIA (S3BIKOM,
JUTEPATYpOi, MUPOBOH Xyl10)KECTBEHHOH KYJIBTYpPO);

— packKpwvieantv pojib XUMUYCCKHUX 3HAHUI B 6y,£[y1l[€1>i HpaKTquCKOﬁ JACATCIIbHOCTH,
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— packpvleamb  Poib  XMUMHYECKUX 3HaHUH B  (QOpMHUpPOBAHMM  WHIUBUAYATbHON
o0pa3oBareIbHON TPAEKTOPUH;

— NpPO2HO3UpO6amb CIHOCOOHOCTh HEOPraHMYECKUX M OpPraHMYECKHX BELECTB IPOSBIATH
OKHUCJIUTEIIbHBIE /WM BOCCTAHOBUTENBHBIC CBOWCTBA C YYETOM CTENEHEW OKHCICHUS
3JIEMEHTOB, 00PA3YIOIIMNX UX;

— apeymenmupoéams €IWHCTBO MHUpA BELIECTB YCTAHOBJIIEHHEM T'€HETUYECKOM CBS3U MEXKIY
HEOPraHWYECKMMH U OPraHUYECKUMH BELIECTBAMU,

— 61a0emb XUMHYECKHUM SI3BIKOM JUUIsI 00OTaIlleHHUs CIIOBAPHOTO 3araca U pa3BUTHUS PEUH;

— Xapakmepu306amy CTAaHOBJICHUE HAYYHOM TEOpUU Ha npumepe oTKpeiTus [lepmonnueckoro
3aKOHA U TEOPUU XUMHUYECKOI0 CTPOEHUSI OPraHUYECKHUX BEILECTB;

— KPUTHUYECKU OMHOCUMbCS K TICEBIOHAYYHOW XUMHYECKON HH(OpMAIMH, MOTydaeMou U3
pa3HbIX UCTOYHHUKOB;

— noHumams TI00ANbHBIE MPOOJIEMBI, CTOSIIME IEpell YEeIOBEYeCTBOM (IKOJIOTHYECKHE,

OHCPICTHYCCKUC, CLIpbeBbIe), u npe()ﬂaeamb IIyTH HUX PCHICHHA, B TOM YHCJIC U C IMOMOIIBIO

XUMUU.
Temarnueckoe miannpoBanue «Xumus » 10kaace
Ne Tema, Paznen Koau4vecTBo
4acoB
1 [Ipenmer OpraHU4YeCcKOu XAMUU. Teopus CTPOCHUSA 2
oprannyeckux coeguHenuit A. M. bytieposa
2 VYIeBonopoasl ¥ UX MPUPOIHBIE HCTOYHUKH 12
3 Kucnopoa- u a3oTconepxamuye OpraHn4ecKue COeTMHEHUS 14
4 Oprannyeckasi XUMUs U 0OIIECTBO 5
5 [ToBTOpenue u o0obmeHue kypca. [lonBenenre HTorop yueoHOTo 1
roja.
Hroro 34
Temaruyeckoe manuposanue «Xumus » 11kiaace
Ne Tema, Paznen Kosu4vecTBo 4acoB
1 CtpoeHue BelecTB 9
2 XUMHUYECKHE PEAKITHHI 12
3 BemiectBa u ux cBoiicTBa 9
4 XVMHS 1 COBPEMEHHOE 00IIECTBO 4
Hroro 34
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