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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no XuMuU Ha YpOBHE CpEAHEro o01Iero o0pa3oBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obOpazoBaHuu B
Poccuiickoit ®epepanun», TpeOOBaHUN K pe3yldbTaTaM OCBOCHHUS (eaepaabHOM
oOpasoBaTelbHOM TporpaMmbl  cpeaHero obmiero oo6pazoBanus (POII COO),
Ope/CcTaBIeHHbIX B DeAepaTbHOM TOCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTe
COO, c¢ yuérom Konmenmuu mpenogaBaHus y4eOHOro MpenMera «XuUMHUS» B
oOpa3oBaTeIbHBIX opraHuzauusx Poccuiickoit @enepanuu, peann3yrmnX OCHOBHbBIE
oOpa3oBaTebHbIE MPOTrpaMMbl, M OCHOBHBIX MOJIOKeHUN «CTpareruu pa3BUTUSA
Bocniutanusi B Poccuiickoii @eneparuun Ha nepuon a0 2025 roga» (Pacnopsikenne
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0MI0B K pa3pabOTKe MpOrpaMMbl M0 XUMHUH, K OMPEACTICHUIO 00IIen
CTpaTeruu oO0y4YeHHUs, BOCIUTAHUS M Pa3BUTHS OOYUYaIOIIMXCS CPelCTBAaMHU Y4eOHOIo
npeamera «Xumus» g 10—11  kmaccoB Ha 0a30BOM  YpPOBHE  COCTaBHIIU
koHuentyaibHble noioxkeHus PIOC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp)KaHMsI, PpE3yJIbTATOB OOYy4YEeHHS UM TpeOOBaHHN K YpPOBHIO MOATOTOBKHU
BBITTYCKHHUKOB.

Xumuueckoe o0pa3oBaHUE, MOITYYaeMOE BBITYCKHUKaMU 00111e00pa3oBaTenbHOM
OpraHu3allly, SBIIETCS HEOTHEMJIEMON 4YacTbio UX 00pa30BaHHOCTU. OHO CIYyXUT
3aBEpIIAIONIMM H3TalOM peaju3aldd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOYEBBIX [IEHHOCTEH, IPUCYIIKX LET0CTHOW CHCTEME XMMUYECKOTI0 00pa3oBaHus. DTH
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHUS U
o0miell KyJlbTypbl YE€IOBEKa, a TAaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBbI0 W TpHUpOAHOW cpede. Peanusyercs xumuueckoe o0pa3oBaHUE
o0ydJaromuxcs Ha ypOBHE CPEIHEro OOIIero oO0pa3oBaHUsl CpeACTBAMHU Yy4eOHOrO
npeaMera «XuMus», COAEpKaHUe U OCTPOEHUE KOTOPOro ONPEAENICHbI B MPOrpaMMe
0 XUMHUU € YYETOM celU(UKN HAYKU XUMUHU, €€ 3HaYEHUsI B IO3HAHUU MPUPOIBI U B
MaTepuaibHON >KU3HH OOIIECTBA, a TaKkke ¢ y4yéToM OOIuX MLeJed W NPUHLHUIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHEr0 00111ero o0pa3oBaHUs
B Poccuiickon denepannm.

XUMHSA KakK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyi pojib B
COBPEMEHHOW IMBUJIM3AIMU, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyabTypbl. OHa
BHOCHT CBOM BKJIa/Jl B (POPMUPOBAHKE PALlMOHATIBHOIO HAYYHOI'O MBIIIJIEHUS, B CO3/IaHHE
[IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXalolleM MHpE KaK O €JUHCTBE MPUPOIbI U
YesioBeka, KoTtopoe (opMHpyercs B XMMHUM Ha OCHOBE MOHUMAaHHS BEIECTBEHHOI'O
COCTaBa OKPY>KarOIIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEX]y CTPOCHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXHBIMH 00J1aCTSIMHU TPUMEHEHHUSI.

TecHOo B3auMOAEUCTBYS C JOPYrMMU €CTECTBEHHBIMU HayKaMH, XHMHS CTaja
HEOTHEMJIEMOM YacThIO MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCHEIIHOIO



Tpyda M JKM3HM Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3yIaTelibHasl, KaKk HayKa BRICOKMX TEXHOJIOTUM HalpaBjieHa Ha pelieHue T100albHbIX
npoOJjieM YCTOMYMBOTO pa3BUTUSI YEJIIOBEUECTBA — CBIPhEBOM, DHEPreTUYECKOM,
MUIIEBOM, SKOJOTUYECKON O€30IMaCHOCTH U OXPaHbI 37I0POBBA.

B coorBercTBUM ¢ OOMMMU LENSMM W TPUHIUIIAMH CPEIHEr0 OOIIero
oOpa3oBanusi conepkanue mnpeamera «Xumus» (10—11 kmaccel, 0a30BbIil YPOBEHb
U3Y4YCHHS]) OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOIATOTOBKY
00ydJaromuxcs, HEOOXOAUMYIO UM JIJIs1 BHIPAOOTKH MHUPOBO33PEHUYECKUX OPUCHTHPOB,
YCTICIIHOTO BKJIIOYEHUS B JKU3HB COIIMyMa, MPOIODKEHHST 00pa30BaHUs B PA3IMUIHBIX
00J1aCTsX, HE CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocrapnsiomuMu  mpeaMera  «XUMUS» — ABISAIOTCS  0a30BbIe  KypChl  —
«Opraanueckass xumus» u «OOmas W HEOpraHWdeckas XWMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOWM HAyKW: CHUCTEMaA
3HAHUW MO HEOPraHMYECKOM XUMHM (C BKIIIOYEHUEM 3HAHUM M3 OOIIeH XUMUU) U
opraHmyecko Xumuu. POPMHUPOBAHHME ITAHHOW CHUCTEMBl 3HAHMU NPU HU3YyYECHHUU
mpeaMeTa 00ecrednBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3usl BEIIEeCTB Ha
OCHOBE OOILMX MOHSTHII, 3aKOHOB M TEOPUII XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuueckas Xumus» chopMHpOBaHa B TMporpaMMe IO XUMHUM Ha OCHOBE
CHUCTEMHOT0 MOJX0/a K U3YUYCHHUIO y4eOHOro Marepraia u 00yCIIOBJICHa UCTOPUUECKH
000CHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha OMpPEICIEHHBIX TCOPETUUECKUX YPOBHX. Tak, B
Kypc€ OpPraHMYeCKOM XMMHH BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOM
TEOPUH CTPOEHUS OPraHUYECKUX COSTMHEHUI, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
AJICKTPOHHBIX MPEICTABICHUN O CTpoeHUH BellecTB. CBefeHust 00 M3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHUU — OT YIJICBOAOPOJOB JO CIOXKHBIX OMOJIOTUYECKH
AKTUBHBIX COEAMHEHUW. B Kypce OpraHnyeckol XUMHM IMOJY4YarOT PA3BUTHE
chopMHUpOBaHHBIE HAa YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEPBOHAYATIHLHBIE
MPEJICTABICHUSI O XWMHYECKOW CBSI3M, KJIACCH(MKAIMOHHBIX TPHU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUYECKOUN pEaKIUU.

[Tomr HOBBIM yrjaoM 3peHUs B TpeaMere «XUMHsS» 0a30BOTO  YpOBHS
paccMaTpuBaeTCsl HM3YYEHHBIH Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
TEOPETUUECKUU MaTeprai U (HaKTOJOTMUECKUE CBEJACHUS O BEIIECTBAX M XUMUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111asi 1 HeopraHuyeckasi XUMus» 00y4Jarommumcs
MPENOCTABISIETCS. BO3MOYKHOCTh OCO3HAaTh 3HAYEHHE [MEPUOJIUYECKOrO 3aKOHa C
00IIETEOPETUYECKUX M METOJOJIOTHYECKUX TO3UIUM, TIIYOXKE MOHATh MCTOPUYECKOE
u3MeHeHne (QYHKIMH OTOro 3aKoHAa — OT o0oOmaromeld 10 OOBICHSAIONIEH U
MIPOTHO3UPYIOIIECH.

Enunas cucrema 3HaHMKA O BAXKHEWIIMX BELIECTBAX, MX COCTaBE, CTPOEHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XUMHUYECKHX PEaKUHSIX, UX CYIIHOCTH U



3aKOHOMEPHOCTX MPOTEKaHus nononHserca B Kypcax 10 m 11 kmaccoB snemeHTamu
COZIEpXaHUsI, UMEIOIIUMU KYJIbTYPOJIOTUUECKUNA U MPUKIAAHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT MOHUMAaHHUIO B3aUMOCBSI3U XUMUU C APYTUMU HAyKaMH, PACKPBIBAIOT €€
pOJIb B TIO3HABATEIILHOW M TPAKTUYECKOM JEATEIHHOCTH YENOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTHUUECKUX
NPWIOKEHUH XWMHH, TIOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W
JMYHOCTHO 3HAYMMBIX MPOOJEeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIHBATH
uH(pOpMaLIMIO U TPUMEHSTH €€ JIJIsl MOMOTHEHUS 3HaHU M, PEIICHUS] HHTEIICKTYalbHbIX
U DKCIIEPUMEHTAILHBIX HMCCIEAOBATEIbCKUX 3a/ad. B 1emom cojepkanne y4eOHOro
npeaMeTa « XUMHsS» JaHHOTO YPOBHSI MU3YUEHHUS OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
O0yJaroMMXCs MHPOBO33PEHUYECKON OCHOBBI JUISi TOHUMAaHHS (PUIOCOPCKUX UICH,
TaKMX KakK: MaTepHallbHOE €JUHCTBO HEOPraHWYECKOTO U OPraHUYEeCKOro Mupa,
0OYCIIOBJIECHHOCTh CBOWCTB BEIECTB HX COCTAaBOM M CTPOCHHUEM, I103HABAEMOCTb
MPUPOJIHBIX SIBIICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS POTUBOPEUU MEXKY HOBBIMHU
dakTaMl U TEOPETHMUECKUMHU MPEANOChUIKAMU, OCO3HAHWE POJIM XHUMHUU B PEIICHUU
HKOJIOTUYECKUX MPOOIEeM, a Takke MpobsieM cOepexeHUs] SHEPreTHUECKUX PECYPCOB,
CBIPbsI, CO3/IaHUsI HOBBIX TEXHOJOTHI U MaTepuasoB.

B nnane pereHust 3a7a4 BOCIIUTAHUS, PA3BUTHS U COIMATM3AIMU O0YJaArOIINXCS
MIPUHATHIC TPOrPAMMOIL 10 XUMHH TTOAXOABI K OMIPEACIICHUIO COJICPAKAHUS U ITOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (POPMUPOBAHUE YHUBEPCATBHBIX YYEOHBIX JIEHCTBUIA,
UMeEIOIUX 0a30BO€ 3HAUCHUE JJI PA3JIMUHBIX BUAOB JCSITEIHLHOCTHU: PEIICHUS TTPOOIEM,
MOKCKA, aHAIKM3a U 00Pa00TKK UH(pOPMAIIUU, HEOOXOAUMBIX JIJIsl TPUOOPETEHUSI OTIbITA
MIPAKTUYECKOM M HCCIIEIOBATEILCKOM JIESITEIbHOCTH, 3aHUMAKOLIECH Ba)XKHOE MECTO B
MO3HAHUU XUMHUHU.

B nmpaktuke mnpenomaBaHus XWUMHUM KAk Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M Ha YPOBHE CpEIHEro o0Iiero oOpa3oBaHUs, MPU ONPEICICHUU
COJICpKATEILHOM  XapaKTEpUCTUKU 1IeJIed M3y4eHHs [MpeAMeTa HamnpaBICHHEM
MEPBOCTEIICHHOW 3HAYUMOCTH TPAIUWIHUOHHO TMpU3HAETCS (OPMHPOBAHHWE OCHOB
XUMUYECKOM HayKM Kak oOOJacTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOM
NEATeIbHOCTH YeJIOBeKa W KaK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOANYECKON TOUKHU 3PEHUS TAKOU MOAXO K OMPEAECICHUIO LIETIEH N3YYEHUS ITpeaMETa
SIBJISIETCSI BIIOJIHE OIIPaB/IaHHBIM.

CoryacHO JaHHOM TOYKE 3pEHHUSI IIaBHBIMHU LEISIMU U3YUYEHUS TIpeaMeTa « XUMUS
Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIISAIOTCS:

e (opMHpPOBAHUE CUCTEMbl XMMUYECKUX 3HAHUM KaK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIC
MOHATUSI, PYHTAMEHTAIbHBIC 3aKOHBI U TEOPUU XMUMHUU, OCBOCHUE S3bIKA HAYKH,
YCBOEHHE " NOHUMAHUE CYLIHOCTH JOCTYITHBIX 0000111eHM



MHUPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMIIEHME C HCTOpPHEH HMX pa3BUTUSA U
CTaHOBJICHMUSI,;

e (opMUpOBaHHE M Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB U XMMHUYECKHX PEAKLIMH, HEOOXOIUMBIX JJIi IPUOOPETEHUs YMEHUN
OPHEHTHUPOBATHCS B MHUPE BEUIECTB U XUMUYECKUX SIBIICHUH, UMEIOIINX MECTO B
[IPUPOJE, B MPAKTUUECKON U MOBCEAHEBHOMU KU3HU;

e pPa3BUTHE YMEHUU M CHOCOOOB JEATENLHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U
OO0BSICHEHHEM XMMHYECKOT0 IKCIIEPUMEHTA, COOTIOICHIEM MPaBHII O€3011acHOTO
oOpaIleHus ¢ BEIIeCTBAMH.

Hapsny c »Tum, coaepkaTenbHas XapakTepUCTUKA IeNieH W 3a7ad W3yYCHHS
npeaMeTa B MporpaMMe MO XUMHHM yTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMH B CHUCTEME cpenHero obmero obOpaszoBanus. CeromHs B
IPENO/IaBaHUM XUMHUU B OOJbIIEH CTENEHU OTAAETCA NPEANOYTEHHE MPAKTUYECKOU
KOMIIOHEHTE CO/Iep)KaHUs OOyUeHHs, OPHEHTUPOBAHHOW Ha MOATOTOBKY BBITYCKHUKA
o01ieoOpa3oBaTeIbHON  OpraHM3aluy, BJIAJCIOLIET0 He Ha0oOpoM 3HaHUM, a
(YHKIIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHUSIMH aKTHBHOTO
MOJTyYeHUS 3HAHUN U IPUMEHEHHS UX B PEAIbHOM XKU3HU JJIS PEIICHUS MPAKTUIECKUX
3ajad.

B cBsi3u ¢ 3TUM mpu U3y4EHUU TMpeaAMeTa «XUMUs» TOMHHHUPYIOIee 3HAUCHUE
nproOpETAIOT TaKUe LEH U 33J]a4l, KaK:

amanrtaius O0yJaromMXCcs K YCJIOBHSIM JIMHAMWUYHO Pa3BUBAIOIIETOCS MUPA,
(opMHUpOBaHUE MHTEUIEKTYAIIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHUIO,
COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO IPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX MIPUMECHEHHUEM;

dbopmMupoBaHue y 00yJarommxcsl KJIFOYEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOUINX YHUBEPCAJIbHOE 3HAUEHUE JUISl Pa3JIMYHBIX BUJOB JESTEIbHOCTU: PEIICHUS
npobiieM, TOHMCKa, aHaiuu3a U 00paboTKuM uWHGOpMAIUU, HEOOXOIUMBIX IS
MpUOOpPETEHHs OMBITAa ACSITENHOCTH, KOTOpash 3aHUMAET BaXKHOE MECTO B MO3HAHUU
XMUMHH, @ TAKKE JJI1 OLEHKH C MO3UMLUN 3KOJOTMYECKOM O€30MacHOCTH XapakTepa
BIIMSIHHSI BEIIECTB M XMMHUYECKHX IPOIIECCOB HAa OPraHW3M YEJIOBEKa U MPHUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATENILHBIX WHTEPECOB, HWHTEIUICKTYalbHBIX W TBOPUYECKUX
CIOCOOHOCTEM O0YyYarolUXCsA: CHOCOOHOCTH CaMOCTOSITENIbHO NPUOOpETaTh HOBBIE
3HaHUS MO XMMHHM B COOTBETCTBUM C >KU3HEHHBIMU NOTPEOHOCTSMHU, HCIOIb30BATH
COBpeMeHHbIe WH(GOPMAIIMOHHBIE TEXHOJOTHH JJIsl TOMCKAa W aHaiuu3a Y4eOHOW u
Hay4YHO-TIOMYJIAPHON HH(OpPMALIUK XUMHUYECKOTO COACPKAHMUS;

dbopmMupoBaHue W pa3BUTHE y OOYYAIONIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOMIOJATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO



HEOOXOJUMBbI, B YaCTHOCTHU, NpPHU I[UIAHUPOBAHUM U TIPOBEJCHUU XUMHYECKOTO
AKCIEPUMEHTA;

BOCHUTaHWE y  oOydalommxcs  yOexIAEHHOCTM B T'yMaHHCTHYECKOU
HAIPABJIICHHOCTU XHUMUHU, €& BaXHOW pOJIM B pEHICHUH TJIOOAIBHBIX MPoOiieM
palMOHATILHOTO MPUPOAOIOIB30BAHUS, TOMOJHEHUSI SHEPreTUYECKUX PECYpCOB U
COXpaHEHHUS TPUPOHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OepekHOro
OTHOIICHUS K TPUPOJE U CBOEMY 3I0pPOBBIO, a TakKe TMPUOOPETEHUS OIMbITA
WCIIOJTb30BaHMS ITOTYICHHBIX 3HAHUH JIJIS PUHSATHS TPAMOTHBIX PEIICHUHA B CUTYAIIHSX,
CBSI3aHHBIX C XUMHUUYECKUMU SIBJICHUSIMH.

B yueOHOM mutaHe cpeaHero oOuiero oOpa3oBaHUsl MPEeaIMET «XUMHS» 0a30BOT0
YPOBHS BXOJIUT B COCTaB MPEAMETHOM 00s1acTh «ECTeCTBEHHO-HAYYHBIC TTPEAMETHIY.

OOmiee 4KCIIO YacoB, OTBEACHHBIX IS M3YYCHHS XUMHUU, HA 0a30BOM YpOBHE
cpenHero obmiero oopasoBanusi, coctaBiseT 68 yacos: B 10 kimacce — 34 gaca (1 gac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Heneno).



COILEPKAHUE OBYUEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCcKOM XUMUH

IIpenmer opraHM4ecKkor XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHUE U 3HAYECHUE B
IIOJIY4EHUN HOBBIX BEIECTB M MaTEpUaNOB. Te€OpUs CTPOCHUS OpPraHUYECKUX
coenuHenuid A. M. bytieposa, e€ ocHOBHBIE nonoxkeHuss. CTpyKTypHbIe (POpMyIibl
OpraHMYECKUX BELIECTB. [ oMonorus, wn3oMepus. XUMHUYECKas CBI3b B
OpPraHNYECKUX COCTUHEHUSAX — OMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne o kiaccupuKauu OopraHMyecKux BemiectB. HoMeHkmaTypa
OPraHMYECKUX COEIMHEHHH (CUCTEMAaTUYeCcKas) M TPHUBUAJIbHBIE Ha3BaHUs
BXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHsS] BEIIECTB W HUX IMPEBpAICHUMN:
O3HaKOMJIEHHE C 00pa3liaMi OpraHUYEeCKUX BELIECTB U MaTepralaMH Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOJIOJICHUE U ONHCAHME
JEMOHCTPALMOHHBIX ONBITOB II0 NIPEBPAILICHUIO OPraHUYECKHX BELIECTB IIpU
HarpeBaHuu (TJIaBJICHUE, 00YIIIMBAaHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psAx. MeraH u sTaH —
OpOCTEUIINE TPEJACTAaBUTENN aJKAaHOB: (U3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu 3aMellleHUs W TOPEHUs), HAXOXKACHHE B MPUPOJIE, TOIy4YeHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN Psifl. DTUIIEH U NPONWIEH —
MPOCTEHIINE TPEACTABUTENIN AaJKEHOB: (DU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TaJOT€HUPOBAHMS, TUIApATALMM, OKHUCIEHUS U
NOJMMEPU3ALINN ), TOTYYEHHE U TPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 m merunOyranueH-1,3: cTpoeHue, BaKHEMIIME
XMMHMUYECKHE CBOMCTBA (peakuus mnonuMepusanuu). [lomydyeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUI Psifl. ALIETHIIEH
— NPOCTEUINUH NPENCTaBUTENb AJIKHUHOB: COCTaB, CTpOEHUE, (u3nueckue u
XUMUYECKHE CBOMCTBA (peakuuy TUApUPOBAHUS, TAIOT€HUPOBAHUS, TUIpaTaLIH,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. beH3on: coctaB, cTpoeHue, (PU3MUYECKMEe M XUMHYECKHE CBOMCTBA
(peakuuu raJoreHupPOBAHMS U HUTPOBAHMUS), MOTYYEHUE U NpUMeHeHue. Toryon:



cocmae, cmpoeHue, uauyeckue U  XuUMUdeckue  ceoucmea  (peaxkyuu
2a102eHUPOBANUS U HUMPOBAHUSL), noayYenue u npumeHerue. TOKCUIHOCTh apeHOB.
['eneTndeckast CBSI3b MEXK]y YIJI€BOAOPOJAMHU, TPUHAMISKAIIUMU K PA3INYHBIM
KJ1accam.

IIpupoaHble KMCTOYHUKHU YrieBOAOPOAOB. I[lpupomHbIi ra3 W IOIyTHBIE
He(TsaHble ra3pl. Hedth um e€ mpoucxoxnenune. CrnocoObl nepepaboTku HeTu:
NEpPEroHKa, KPEKUHI (TEPMUYECKUH, KaTaauTU4yecKuil), nuponus3. [Ipoaykrsl
nepepaboTku HEPTH, UX MPUMEHEHUE B IPOMBIILIEHHOCTH U B ObITYy. KaMeHHbIN
yrojib U MPOJYKTHI €0 NepepadoTKH.

OKCHEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB W HUX MPEBpALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMH IJIacTMacc, Kay4yKoB U pe3uHbI, KosuieKiuu «Hed by
U «YTOJb», MOIETUPOBAHNE MOJIEKYJ YIJI€BOJOPOJAOB U TaJIOT€HONPOU3BOIHBIX,
IPOBEJICHUE MPAKTUYECKON pabOThI: MONTYYEHUE ITUICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnsle 3amaun.

BeluucneHuss mo ypaBHEHUIO XHMHYECKOW peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI'O BEIIECTBA WM MPOAYKTA PEaKILUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamue opranniecKue coenHeHus

[IpenenbHble OJHOATOMHBIE CHOUPTHL. MeTaHON MW H3TAaHOJN: CTPOEHHE,
(¢u3znueckue M XHUMHUYECKHME CBOMCTBA (pEakUMH C aKTUBHBIMU MeETalIaMu,
raJIor€HOBOZOPO/IaMH, TOpPEHHUE), NpHUMEHEHHE. BoIopoaHble CBSI3U MEXIY
MOJIEKYyJaMu cupToB. JleficTBUe MeTaHoIa U 3TaHOJIa Ha OPraHu3M YeJIOBEKa.

MHoroatoMHble  CHOUPTBHL. ODTWICHIVIMKOJb W  TJIULUEPUH: CTPOECHHE,
dusznuecke M XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUIaMH, KA4eCTBEHHAsl peaklMs Ha MHOIOaTOMHbIE CHUPTHI). JlelicTBue Ha
opranusM yenoseka. [IpuMeHeHne rimuueprHa U 3TUIIEHTJIMKOJIS.

®deHon: CTpOEHHE MOJIEKYNbl, (U3MUECKHEe UM XMMHUYECKHE CBOWCTBA.
Tokcuunocts ¢enona. [lpumenenue genomna.

Anpnerunpl U kemoHvl. DPOpManbACTHI, AaLECTAIBICTHA: CTPOCHHE,
¢u3nyeckue U XMMHUYECKUE CBOMCTBA (PEaKIMM OKHCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIIMN), TIOJyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeIeTIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHas
KHUCIIOTBL: CTPOEHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME I
KJ1acca KUCJIOT, peaklus 3TepuuKalnm ), olydeHue u npuMenenue. CreapuHoBast
U OJIEMHOBAsl KUCJIOTHI KaK MPEJCTABUTENIN BBICHIMX KapOOHOBBIX KHCIIOT. MbLia
KaK COJIM BBICILIMX KapPOOHOBBIX KMCIIOT, UX MOIOIIEE JACHCTBUE.



Cnoxuble 3(QuUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3GupoB. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, KilacCU(pUKALMs  YIJIeBOAOB  (MOHO-, JAU- U
noJimcaxapunl). 1'IIoKo3a — MpOCTEHIMI MOHOCAaXapul: OCOOCHHOCTH CTPOCHUS
MOJIEKYJbl, (QU3NYEeCKHEe U XUMUYECKHME CBOMCTBAa (B3aMMOJEHUCTBUE C
rugpokcuaom meau(ll), okuciaeHne aMMHuadHBIM pacTBOpoM okcuzaa cepeopa(l),
BOCCTAHOBJIEHHUE, OpOXEHHE TJIIOKO3bl), HAXOXKIECHHE B MPUPOJE, NPUMEHEHHE,
ounonoruyeckas poiib. @otocunTe3. PpykTO3a Kak H30MEP TIIFOKO3bI.

Kpaxman u nemnoiio3a kak npupoaHble nonuMmepbl. CTpoeHue Kpaxmana u
nesutono3pl.  dusznyeckue M XUMHUYECKHME CBOMCTBAa Kpaxmayia (THAPOJIU3,
KAueCTBEHHAsI PEAKLIHSI C HOJOM).

OKCHEepUMEHTAIbHBIE METOJIbl M3YYEeHHS BEIIECTB W WX TPEeBpaIlCHUM:
MpOBEJIcHNE, HAOIIOJEHUE M OINHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIOUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKHCIIEHHWE 3TaHOJa
okcugoM wmeau(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
rugapokcugom Menu(ll)), anpaernnos (OKUCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJla
cepebpa(l) u rugpoxcumom wmemu(ll), B3ammonelicTBue Kpaxmanga € HOJOM),
IPOBEJEHUE TPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrle 3amaun.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOI0 BEIIECTBA WJIM MPOAYKTA PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MIPOAYKTOB PEAKIIHH ).

A3oTcoaepxalire OpraHuueckue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opranndeckue coequnenus. Gusundeckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe TIiuiHHa). buonorumdeckoe
3HaYE€HUE aMUHOKUCIIOT. [lenTubl.

benku kak mnpupo/IHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs W TPETHYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOMCTBA OEJIKOB:
TUAPOIIN3, IEHATYpalHsl, KAUECTBEHHBIC PEaKIuy Ha OEJKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHSI BEIIECTB W UX MPEBpaACHUI:
HaAOJII0/ICHHE U OMKMCAHKE JIEMOHCTPAIMOHHBIX OMBITOB: JICHATYypaIusi OEJIKOB MPU
HarpeBaHMM, LIBETHBIE PEAKIIUU OEIKOB.

BricokoMoJIeKyJISIPHBbIE COeIMHEHUS

OCHOBHBIE MOHSTUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AINH, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHbIE METO/Abl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH —
NOJIMMEpU3alusl U MOJMKOHACHCAIIHS.



DKCHEpUMCHTATLHBIE METOJIBI W3YYCHHS BEIISCCTB W WX TIPEBpAICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay9yKOB.

MexnpenMeTHbI€ CBSI3H.

Peanuzanust MeXnpeIMETHBIX CBS3€M MPU U3YYEHUU OPTraHUYECKON XMMUU B
10 xjacce OCyIIECTBISIETCS Yepe3 HCIONb30BaHHWE KaK OOIIMX eCTECTBEHHO-
HAYYHBIX TOHSATUN, TaK W TOHITHH, SBISIONMIMXCS CUCTEMHBIMHU JI OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TTOHATHUS: SIBJICHHE, HAyYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpUs, aHAIN3, CHHTE3, KiIacCu(PUKanus, MepruoIuIHOCTh, HAOIIOACHHE,
U3MEpEeHne, IKCIIEPUMEHT, MOJIETUPOBAHUE.

dusuka: Marepus, OSHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYJa,
SHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (M3MUCCKUE BEIMUUHBI U SAMHUIIBI X U3MEPEHUSI.

buonorus: knerka, opranm3Mm, Omochepa, 0OMEH BEIIECTB B OpPraHHW3ME,
doTtocuHTe3, OMOJOrMYECKH aKTHBHBIC BeliecTBa (OENMKH, YIJIEBOMABI, KHUPBHI,
(epMeHTHI).

["eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMAEMbI€, TOTUIUBO,
PECYPCBHIL.

TexHomorusi: TUIIEBBIE MPOMYKTH, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIUE CPE/ICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE Mpenaparbl, MaTepuasbl U3
UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBBI XUMHHU

XAMHUYECKUN dJIEMEHT. ATOM. Sapo aroMa, H30TOIBL. JJIEKTPOHHAs
000J10uKa. DHEPreTHUeCKHe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpezesieHusl dJEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTypalisi aTOMOB.

Ilepnonnuecknii 3akoH U [lepuonnueckas cuCTEMa XUMHUYECKHUX DJIIEMEHTOB
. . MenneneeBa. CBs3p NEPUOANMYECKOrO 3aK0HA U [lepuonnueckoil CUCTEMBI
xumuueckux 3nemeHToB Jl. 1. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOKHBIX BEIIECTB MO TPyNIaM M MEpUOIAM.
3HaueHue MepuoIMYECKOro 3aKOHA B Pa3BUTUU HAYKHU.



Crpoenne BeniectBa. XUMHMYECKass CBS3b. BUIbl XUMHYECKOW CBSI3H
(KOBaJICHTHAsI HETIOJIApHAsl W TOJSIpHAs, MOHHAs, MeTaJiMdeckas). MexaHu3Mbl
oOpa3oBaHUsl KOBAJICHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIH U JOHOPHO-
akienTopHbii). BomoponHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATETHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U aHUOHBI.

BemectBa MONEKYJISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAININYECKON PELIETKHU.

ITousiTue o nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYECKUX COEIMHEHUM. Homenknatypa
HEOPraHWYECKUX BEIIECTB. [ eHeTudeckass CBSI3b HEOPraHWYECKUX BELIECTB,
NPUHAJICKAIINX K PA3JIUYHBIM KJIACCAM.

Xumudaeckass —peaknusa.  Kimaccudukanus XUMHUYECKHX — peakluii B
HEOPraHMYEeCKOM M OPraHMYeCKON XMMHHU. 3aKOH COXpPaHEHUsS MAacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMHUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTtnmMble
peakuuu. XUMHUYECKOE paBHOBecue. @DakTOpbl, BIUAIOIIAE HA COCTOSHUE
xumuueckoro pasHoBecus. Ipuanun Jle [larense.

DnekTponuTrudeckas nucconuanus. CuibHbIE U cadbie 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KMCJIasl, HEUTPaIbHAs, IIEJIOYHA.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3YUYEHHS! BEIIECTB W HUX MPEBPALICHUI:
neMoHcTparusa tabnun «llepuoaudeckas cucreMa XumMudeckux syeMenToB Jl. .
MeneneeBa», M3ydeHHE MOJENENd KPUCTAJUIMYECKUX PEIIETOK, HaOJIoJIeHue U
OTMHMCAHKE IEMOHCTPAIMOHHBIX U TAOOPATOPHBIX OMBITOB (Pa3I0KeHUE TIEPOKCHIA
BOJOpPOJA B MPUCYTCTBUU KaTalU3aTopa, ONpPEICICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, PpEaKIHuu HWOHHOTO OOMEHA),
IPOBEJICHUE MPaKTUYECKON paboThl «BiusiHue paznuuHbX (akTOPOB HA CKOPOCTh
XUMHYECKON pEAKIIUN.

Pacuérnrble 3amaumn.

Pacuérel 1m0 ypaBHEHMSM XHMHUYECKHX pEaKUUMid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOIB30BAHUEM MTOHATHS «MACCOBas JOJISI
BEILIECTBAY.

Heopranuueckasi xummust

Hemeramnel. Ilomoxxkenne HemeramnoB B llepuoguueckoid  cucrteme
xuMH4Yeckux asiemeHToB J[. 1. MeHueneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.



du3nYecKre CBOMCTBA HEMETAIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMepe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BAaXKHEUIIIMX HEMETAUIOB (rajor€HOB, CEPbI, a30Ta,
docdopa, yrmepoga U KpeMHHMs) M HUX  COCOUHEHUN  (OKCHUIOB,
KUCJIOPOJCOAEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTMHEHUI).

[IpruMeHeHne BAXKHENIIINX HEMETAJIOB U UX COCTMHEHUI.

Meramibl. [lonoxenne meramnoB B llepuognueckon cucremMe XMMHAYECKHUX
sanemenToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOEHHS SJEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. O6mme guznueckrue cBoicTBa MeTayioB. CIijlaBbl METAJLJIOB.
DIEeKTPOXUMHUYECKUI Pl HAIIPSKEHUH METAILJIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIHMX METAJUIOB (HATPHM, Kaaui, KalbIUi,
MAarHuii, A IFOMUHUAN, IUHK, XPOM, KEIE€30, ME/b) U UX COCTUHEHUH.

OO6mue crocoObl MoydeHuss MeTauioB. [IpuMeHeHne MeTaioB B OBITY M
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHSI BEIIECTB W HUX MPEBPAICHUI:
H3y4eHHUe KOJUICKIIUM «MeTaaasl U CIUIaBbl», 00pa3oB HEMETAIIOB, PEIICHHUE
AKCIEPUMEHTAIILHBIX 3aJlay, HaOJIOJICHUE M ONHCAaHUE JEMOHCTPAILIMOHHBIX U
71a00pPaTOPHBIX OIBITOB (B3aMMOJICHCTBHE THIPOKCHUJIA ATFOMHHUS C pacTBOpamMu
KHUCJIOT U 1IeJIoYel, KaueCTBEHHBIE PeaKIIMU Ha KAaTUOHBI METAIIJIOB).

Pacuérnrle 3amaun.

Pacuérel Maccel BemecTBa Wi 00bEéMa Ta30B MO W3BECTHOMY KOJHWYECTBY
BEIIECTBAa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIIMU BEIIECTB,
pacuétbl Macchl (00bEMa, KOMMUECTBA BEIIECTBA) MPOYKTOB PEAKITUHU, €CITH OJTHO
U3 BEILECTB UMEET MTPUMECH.

XuUMHUS ¥ KU3Hb

Ponp xumun B o0ecniedeHU 3KOJIOTHMUECKON, YHEPTETUYECKON U THUIIECBON
0e30macHOCTH, pa3BUTUU MeIUIMHBL. [IoHATHE O HaydyHBIX METOAaX IO3HAHUS
BECILIECTB U XUMUYECKUX PEAKIIUU.

[IpenacraBmenuss 00 OOmMMX HAyYHBIX MPUHIUIIAX  POMBIIUICHHOTO
MOJTYYCHUST BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB M MaTECPUANIOB: BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTe€puajbl, KpacKu, CTE€KIO, KEepaMHKa,
MaTepuaibl I JJNEKTPOHUKH, HAHOMATEPHUalbl, OPraHUYECKUE U MHUHEPAIbHBIE
yIOOpEHUSI.

XuMHSIT U 300pPOBbE YEIOBEKA: MpaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOT0 UCIOJIb30BAHUS MIpenapaToB OBITOBON XUMUU B
ITOBCETHEBHOM KU3HMU.

MexnpeaMeTHble CBA3U.



Peanuzanusa  MeXNpeIMETHBIX CBA3€H MpU  HM3ydyeHUHM o0mer wu
HEOpraHu4ecKkol xumuu B 11 Kimacce ocyniecTBISETCS Yepe3 UCIOIb30BaHUE KaK
Oo0LIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W TMOHATHHA, SBISIIOIIAXCS
CUCTEMHBIMU AJI OT/AEJbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO11ue ecTecTBEHHO-HAayYHbIE TOHATHUS: HAyYHBIM (akT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHaju3, CHUHTE3, KIacCu(pUKalMs, MNEePUOJUYHOCTb, HaOIIOACHHE,
SKCIIEPUMEHT, MOJIEJIMPOBAHNE, U3MEPEHNUE, SBIICHUE.

®duzuka: MaTepus, YHEprusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOII, PaAMO0AKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKU YPOBEHb, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3NUECKUE BEIUYUHBI U €IUHUIIBI UX
U3MEpPEHUs, CKOPOCTb.

buonorus: knetka, opraHu3M, OKocucTema, Ouocdepa, Makpo- W
MHUKPO3JIEMEHTbI, BATAMUHBI, OOMEH BEILLECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOABI, TOJE3HBIE UCKOMAEMbIE, TOTLTUBO,
pECYPCHI.

TexHonorus: XMMU4ecKass MPOMBIIUIEHHOCTb, METAJUIYpIus, IPOU3BOACTBO
CTPOUTENbHBIX MaTEpPHAJIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
IPOMBILIUIEHHOCTh,  (papManeBTHYECKass  IPOMBILUIEHHOCTb,  IPOU3BOICTBO
KOCMETHYECKUX MpenapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTepHaloB,
AJIEKTPOHHAs TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VYJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XMUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K Pe3yJibTaTaM OCBOCHHS OOYYarOIIMMUCS
mporpaMMm  cpefaHero oo6miero oOpazoBaHus (JIMYHOCTHBIM, METANpPEAMETHBIM 1
npeaMeTHbiM).  HaydHo-meToauyeckoil OCHOBOW 1t pa3pabOTKH  IUIAHUPYEMBDD
pe3yJIbTAaTOB OCBOEHUSI NMPOTpaMM CPETHEro 00Iero oO0pa3oBaHUs SBISETCS CUCTEMHO
NEeATENbHOCTHBIN MOAXO.

B cooTBeTCcTBUMH C CUCTEMHO-AEATEIBHOCTHBIM IOAXO0JAO0M B CTPYKTYpPE JIMYHOCTHBI
pE3yJbTATOB OCBOCHHUSI MpeAMeTa «XUMHUS» Ha YPOBHE CpEAHEro o0Iiero oOpa3oBaHMs
BBIJICJIEHBI CJICAYIOLINE COCTABIISIOIINE:

OCO3HaHHE 00YYaAIOINUMUCS POCCUICKON TPaXKJaHCKON UAEHTUYHOCTH — TOTOBHOCTH 1
CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPEIETIEHUIO;

HAJIMYUE MOTUBAIIMU K 00YUEHUIO;

LEJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOB(
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTb U CITOCOOHOCTH 00YYarouXcsi PyKOBOJICTBOBATHCS B CBOEH JESITEIbHOCTY
LIEHHOCTHO-CMBICJIIOBBIMM YCTAaHOBKAMH, IPUCYLIMMH LEJIOCTHOM CUCTEME XUMMUYECKOI(
o0pa3zoBaHus;

HaJIMYUe MPaBOCO3HAHUS SKOJOIMUECKON KYJIbTYpbl U CIIOCOOHOCTU CTaBUTh LENHU I
CTPOUTH )KM3HECHHBIC IIAHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS NpPEAMETa «XUMHSA» JOCTUTAKOTCS B €IUHCTB
y4eOHOM M BOCIUTATEIbHOM JIE€ATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMU
COLIMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU LEHHOCTSMHM M HACATAMHU POCCHUHCKOT(
IPaXk1aHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M MPaBUJIAMH TOBEIACHHUS
CIOCOOCTBYIOIIMMHU  MpOIIECCaM  CaMOINO3HAHHWSA, CaMOpPa3BUTUS U  HPaBCTBEHHOI(
CTaHOBJICHHUSI INYHOCTH 00YYarOUTUXCSl.

JImyHOCTHBIE ~ pe3ysbTaTbl  OCBOEHHs — mpeaMera  «XUMHSD»  OTPAKAKY
c(hOpMUPOBAHHOCTH OIBITA MO3HABATEILHON U MPAKTUYECKOMN IESITEILHOCTH 00yYaIonXCs
0 pealn3alry NPUHATHIX B 00IIECTBE IEHHOCTEMN, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMS OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00s3aHHOCTEM
YBaXKEHUS K 3aKOHY U IIPABOMOPAJIKY;

IIPEACTABIIECHNS O COLMAIbHBIX HOPMAaX W INPaBUJIAX MEKINYHOCTHBIX OTHOILUECHUM I
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JAEATEIbHOCTH MPU CO3JaHUU Y4EOHBD
IPOEKTOB, PEIICHUH Y4YEOHBIX M I[IO3HABATENbHBIX 3aJ1ay, BBIMOIHEHUH XWMHUYECKMD
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTh
JIPYTUX MIPHU aHAJIM3€ Pa3JIMYHbIX BUJIOB YU€OHOU J1€ATeTbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS .

[EHHOCTHOT'O OTHOIICHMSI K UCTOPUYECKOMY UM HAYYHOMY HACJIeJIUI0 OT€YECTBEHHOL
XUMUU;

YBOKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH U MPAKTHUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3YJbTAT ITUTEIbHBIX HAOIIOACHHI
KPOIIOTJIMBBIX AKCIIEPUMEHTAIBHBIX TTOMCKOB, TTOCTOSTHHOT'O TPY/a YUEHBIX U MMPAKTHUK OB;

WHTEpEeCa U TO3HABATEIbHBIX MOTHBOB B TOJYYCHUU W TIOCICAYIOIIEM aHAJIM3¢
uH(OPMAIIMH O TIEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTEUYECTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIMTAHMS

HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUSI,;

CIIOCOOHOCTH OILICHUBATh CHUTYallMW, CBSA3aHHbIE C XWMHUYECKUMU SIBJICHUSIMU, I
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAJILHO-HPABCTBECHHBIC HOPMHBI 1
LIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJICHUE M MOCTYIKH CBOWX TOBAPHIIECH C TIO3UITHE
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUI ATUX MMOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUs LIEHHOCTEN 3I0pOBOr0 M 0Oe30macHoro o0pasa >KU3HU, HEOOXOIMMOCTE
OTBETCTBEHHOT'O OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U MICUXUYECKOMY 3I0POBbIO;

COOJTIOICHUS TTPaBUJI 0€30MaCHOIr0 OOpaIleHUs C BEIIeCTBAaMU B OBITY, IOBCEIHEBHOL
KU3HU U B TPYJOBOM JI€ATETHLHOCTH;

MOHUMAaHUs IIEHHOCTU TPAaBWJI WHIAUBUAYAJIHHOTO U KOJUJIEKTMBHOTO OE€30MaCHOT(
TIOBEJICHHSI B CUTYaIIUSX, YTPOXKAOIINX 37J0POBBIO M )KM3HU JIFOJICH;

OCO3HAHMS TIOCIIEJCTBUN U HEMPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOJIS
HApKOTHUKOB, KYpPEHHUS);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4E€OHO-HCCJIEIOBATEILCKOU IEATETbHOCTH
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U IPYTUX BUAAX JNEATEIHLHOCTH;

YCTAaHOBKM HA AaKTUBHOE y4acTHE B PEMICHWU MPAKTUYECKUX 3a7a4 COIUATBHOL
HAIPABIICHHOCTH (B paMKaX CBOETO Kjacca, IKOJbl);

WHTEpeca K MPaKTUIECKOMY M3YUCHHIO TTpodeccrii pa3InyHOTo Poja, B TOM YHCIIC H:
OCHOBE IMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXEHUS K TPYIY, JIOJIAM TPy/ia U pe3yibTaTaM TPYAOBOU JIeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAILHONH TPACKTOPUU OOpa30BaHUS
Oyaymielr mpodeccun u pealv3alid COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C  y4ETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUM, HHTEPECOB U MOTPEOHOCTEN 00I11eCTRA;

6) PIKOJIOrHIeCKOro BOCIIUTAHUS:



HKOJIOTMYECKH  11€JIeCOO0pa3HOr0  OTHOILIECHUS K MPUPOJE, KaK HCTOYHUK)
CYILIECTBOBAHMUS KU3HU Ha 3E€MJIE;

MOHUMAHUSl  TJIOOAJIBHOTO  XapakTepa  AKOJOTUYECKUX  MOpoOJieM,  BIIMSHUS
3KOHOMUYECKHUX IMPOLECCOB HA COCTOSHUE IMPUPOJHON U COLIMATILHOU CPEJIbL;

OCO3HAHUSI HEOOXOAMMOCTH HCHOJB30BAHUS JOCTHIKEHUUA XUMHUHU [IJI1 PEIICHUS
BOITPOCOB PaLlMOHATIBHOI'O IPUPOAOINOIIb30BAHNS;

AKTHBHOT'O HEMPUATHS JCUCTBUM, IPUHOCAIINX BPEJ OKPYKAIOIICH IPUPOTHOM CpelIe
YMEHHUS MPOTHO3UPOBATH HeOIaronpusiTHbIE JKOJIOTUYECKHUE MTOCJIEICTBU:S
MPEINPUHUMAEMBIX IEMCTBUU U NIPEIOTBPAIIATh UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKON KYJIbTYPBI, OIBIT:
JNEATENBHOCTA JKOJOTMYECKOM HANpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMU I
MO3HABATEIbHOM, KOMMYHUKATUBHON M COIMAIbHOM MpPAaKTHKE, CIOCOOHOCTH U YMEHH:
AKTUBHO MPOTHUBOCTOSTH UACOIOTUU XEMOPOOUH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHK
pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHelU(UKA XUMUU KaK HayKd, OCO3HaHUs €€ pojini B (pOpMHUPOBAHUL
PAlMOHAJIBHOIO HAy4YHOI'O MBIIUICHUS, CO3JAHUM LEJIOCTHOrO MpPEACTaBIeHUA Of
OKPYXKAIOIIEM MHpPE KaK O €JIWMHCTBE MNPUPOJBI U YEJIOBEKA, B IO3HAHUM TPUPOIHBI
3aKOHOMEPHOCTEH U PEIICHUH MPoOIIeM COXpaHEHUs MPUPOTHOTO PAaBHOBECHUS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTU XMMHH JIsl COBPEMEHHOM IUBWJIM3AIIUU: B €
T'YMaHHUCTUYECKON HAMPAaBJICHHOCTH U BAXKHOW POJIM B CO3/IaHUH HOBOM 0a3bl MaTEPHAIILHOY
KyJbTYphl, PEIICHUH TJIOOAIBHBIX MPOOJIIEM YCTOWYMBOIO PAa3BUTHUS YEJIOBEUECTBA -
CBIPbEBOM, JHEPreTUYECKOM, TMHUILEBOM W HKOJOTUYECKOW Oe30MacHOCTH, B Pa3BUTHL
MEUITMHBI, 00€CTICUeHUN YCIOBUH YCIEUTHOTO TPY/Ia U DKOJIOTHIECKH KOM(DOPTHOM JKU3HE
KaXKJI0T0 4jieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: IOHUMAHMUS CYIIHOCTA METOAOB IO3HAHUS
HCITOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCIOIB30BATh MOJIy9aeMble 3HAHUS
JUISL aHall3a U OOBSICHEHUS SIBICHUN OKPYXKAIOUIEr0 MUpa M MPOUCXOASIIMX B HEM
W3MEHEHUH, YMEHUS JieJlaTh OOOCHOBAHHBIE 3aKJIFOUCHHSI Ha OCHOBE HAYYHBIX (DaKTOB I
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOJYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO MCIOJIb30BaTh XMUMHUYECKUE 3HAHUS ISl PEILICHMU:
po0JieM B pealibHbIX )KU3HEHHBIX CUTYaIUSIX;

MHTEpPECa K MO3HAHUIO U UCCIIE0BATENBCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, |
AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUW [0 XUMHM B COOTBETCTBUU C IKU3HCHHBIMI
NOTPEOHOCTSAMU;

HHTEpeca K OCOOCHHOCTSIM Tpylda B pa3lMyHbIX cdepax mnpodeccuoHaIbHOL
JEATENbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yiabTaThl OCBOCHHUS y4EOHOro npeameTra «XHUMHs» Ha YPOBHC
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JUIsl (POPMHUPOBAHUSI MUPOBO33PEHHUS 00 y4aIOIIUXCS MEKIUCHUILITUHAPHBDIC
(MEeXTMpeMEeTHBIC) O0IICHAYYHBIE TTOHATHSI, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTHUHb
MUpa U crienu(puKy METOJI0B TTO3HAHUS, UCTIONIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus
BEIIECTBO, SHEPIHUsl, SBJICHUE, MPOILIECC, CUCTEMa, HAy4HbIH (DaKT, MPUHLHUI, THUIOTE3a
3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIIEeI0BaHIE, HAOIOIEHNE, U3MEPEHNE, DKCIICPUMEHT I
Apyrue);

VHUBEpCAIbHBIE  y4ueOHBbIE JehCcTBUA  (MMO3HABaTElIbHBIC, KOMMYHUKATHBHBIC
peryiasTuBHbIE), obOecreunBaromme (GpopMupoBaHHe (QYHKIMOHATHLHOW TPaMOTHOCTH I
COLIMATILHOM KOMIETEHIIMN 00YyJaroIInXcs;

CIOCOOHOCTh  OOYYarOIIMXCSl HCIONb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC
MHUPOBO33PEHUYECKUE 3HAHUSI M YHUBEPCAJIbHbIE y4yeOHbIE NEHCTBUSA B MO3HABATEILHOM ¥
COLIMAIbHOM IPAKTHUKE.

MeranpeMeTHbIE PE3YNIbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU YYEOHBIME
MI03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSIMU.

OBJjiaieHne YHUBEPCAIbHBIMY Y4e€OHBIMY MO3HABATEIbHBIMY 1€HCTBUSMU:

1) 6a30BbI€e JTOrHYeCKHe AeliCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aAKTyaJdU3UpOBaTh MPOOJIEMY, BCECTOPOHHE €
paccMaTpuBaTh;

OMpENENATh LETu ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JTIOCTUKEHUS
COOTHOCHUTB PE3YyJIbTaThl EATEILHOCTH C MOCTABICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh NP OCBOCHUU 3HAHUUM MPUEMBI JJOTUYECKOTO MBIIUICHUS! — BBIICIISITI
XapaKTEepHbIE TPU3HAKK TMOHATUM W YCTAaHABIMBAaTh HMX B3aUMOCBA3b, HCIOJb30BAaTI
COOTBETCTBYIOIINE MOHSTHUS JJIsl OOBSICHEHUS OTACIbHBIX (DAKTOB U SBICHUM;

BEIOMpATh OCHOBAaHWS W KPUTEPUU IS KJIACCU(DUKAIMU BEIIECTB M XUMUUYECKID
pEeaKIuy;

YCTaHABJIUBATh IPUUMHHO-CJICACTBEHHBIC CBSI3U MEX1Y N3y4aeMbIMU SBJIICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXACHUS (MHAYKTUBHbBIC, IEIYKTUBHbBIC, MO AHAJIOTHH)
BBISIBJIATH ~ 3aKOHOMEPHOCTM M TMPOTHUBOPEUYUS B  PacCMaTpUBAEMbIX  SIBJICHUSX
(opMynHpOBaTH BEIBOABI U 3AKIIOUECHHUS;

MPUMEHATh B TIPOLIECCE IIO3HAHMS, UCIIOJIB3YEMBIE B XHMHUU CHUMBOJUYECKHU
(3HAKOBbIE) MOJENH, MPeoOpa3OBbIBATh MOJEIbHBIE MPEACTABICHUS — XUMUYECKUN 3Hal
(cuMBOJI) DJIEMEHTa, XUMHUYecKas (opmyina, ypaBHEHHE XUMUYECKON DPEaKIUU — TIpI
perieHur y4eOHBIX TO3HABaTENbHBIX W MPAKTUYECKUX 3a]ad, MNPUMEHSITh Ha3BaHHBI
MOJEJIbHBIEC MPEICTABICHUS JIsl BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3Yy4aE€MbIX BEIIECT]
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIeN0BaATEIbCKUE TeHCTBUSI:



BJIaJIE€Th OCHOBAaMHU METOJOB HayYHOr' O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIMIA;

dbopmMynupoBaTh LENM W 3aJadd MCCIEIOBaHUS, HCIOJIb30BaTh IOCTABICHHBIC I
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA IO3HAHMS I
OCHOBBI [UIsl (POPMUPOBAHUSI THUIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBbI?
CYKJICHU;

BJIaJIETh HABBIKAMHU CaMOCTOSATEJIBHOIO IJIAHUPOBAaHUS M MPOBEICHUS YUCHUYECKU?
HKCIIEPUMEHTOB, COBEpIICHCTBOBAaThH yMEHMs HaOmOAaTh 3a XOAOM  Ipolecca
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro pe3ynbTar, (opMyaupoBaTh 0000IIEHUS U BBHIBOMb
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YyJbTaTOB HCCIEIOBAaHUS, COCTABIISATH OOOCHOBAHHBIL
OTYET O MPOJIETAHHOM padoTe;

NPUOOPETATh OMBIT YYEHUYECKOM HCCIEN0BATENbCKOM U MPOEKTHOM JEATEIbHOCTH
MPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIHHOMY MOMCKY METO/IOB PEIICHHS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B [IO3HAHMUSL.

3) padora ¢ uHpopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX MHPOpMALMU (HAYYHO-TIOMYJISpPHA:
AUTEpaTypa XHMHUYECKOTO COACpXKaHHs, CIpaBOYHble MocoOus, pecypchl MHTepHera)
aHAIM3UPOBATh MH(MOPMALMIO PA3JIMYHBIX BUJIOB U (OPM MPEICTABICHHS, KPUTHUECKE
OLICHMBATh €€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTH;

(bopMyIMpOBaTh 3alpOChl U MPUMEHATH Pa3IMYHbIE METOIbI IPU MOUCKE U O0TOOPX
uHpOpMaIi, HEOOXOUMOM [/ BHITOJHEHUS YU€OHBIX 3a1a4 ONpeAeEHHOrO TUIIA;

NPUOOPETATH OMBIT UCIIOJIB30BAHUS HH(POPMALIMOHHO -KOMM YHUKATUBHBIX TEXHOJIOT Uk
Y PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOWpATh ONTHUMATbHYIO (GOpMY TMpeACTaBiICHUS HWH(OpMaIur
(cxembl, rpauKH, TUarpaMMbl, TAOJIMLIbI, PUCYHKHU U JAPYTUeE);

UCIOJIb30BaTh HAYUHBIM SI3bIK B KayeCTBE CPEIACTBA MpPU padoTe C XUMHUYECKOL
UH(pOpMaIMEl: TPUMEHATh MEXIIpeIMETHbIe ((pU3nueckrue U MaTeMaTUYeCKUe) 3HAKU 1
CHUMBOJIBI, (POPMYIIbI, a0OpeBUATYpBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHIE CPECTBA HATJISTHOCTH.

OsgJ1aieHHe YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMH J1€ICTBHSIMH:

3a7aBaTh BOIIPOCHI IO CYHIECTBY OOCYKJIaeMOWl TEMBl B XOJ€ JAuUajaora u/uil
IUCKYCCUHU, BBICKa3bIBaThb WJEU, (OPMYIUPOBATH CBOM MPEMJIOKEHUS OTHOCHTEJIBH(
BBITNIOJTHEHUS TTPEIJIOKEHHOM 33/1a4U;

BBICTYIIaTh C MpPE3EHTAllMEe  pe3yJbTaTOB  IO3HABATEILHOM  JIEATEIbHOCTH
IIOJIYYEHHBIX CaMOCTOSATEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIOJHEHUL
XUMHUYECKOTO HKCIEPUMEHTA, MPAKTUYECKONM padOThl MO MCCIECJOBAHUIO CBOMCTI
U3y4aeMbIX BEIIECTB, peaju3alMy Y4eOHOro MpOeKTa U (HOPMYIUPOBATH BHIBOJIBI IIC
pe3ynbTaraM NPOBEIEHHBIX MCCIEIOBAaHUNA MNYTEM COIIACOBAHMUS TMO3ULHUA B  XO/I
o0CyXieHrss 1 OOMEeHa MHEHHSIMU.

OgyaeHne YyHUBEPCATbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:



CaMOCTOSATEIIFHO MIIAHUPOBATH U OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO IEATEIHHOCTh
orpezenss e€ 1eNd U 3a7a4i, KOHTPOJIUPOBATh U M0 Mepe HeOOX0AMMOCTH KOPPEKTUPOBATI
MpeaiaraéMplii aJTOPUTM JCHCTBUN TIPH BHIOJHEHUU YUEOHBIX W HMCCIEAO0BATEIHCKI
3as1a4, BIOMpaTh Haubosee 3p(HEeKTUBHBIN CITOCOO MX PEHICHUS C YUETOM MOITYYSHHS HOBBI?
3HAHHWH O BEIIECTBAX M XUMHUUYCCKHUX PEAKITUSX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JIEITEIIbHOCTH Ha OCHOBE CaMOaHaIn3a u
CaMOOILICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpeameTHble pe3ynabTaThl OCBOEHUS Kypca « OpraHndeckasi XUMUsD) OTPaXaroT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN O XUMHYECKOM COCTABIIAIONIEH €CTECTBEHHO
HAyYHOM KapTUHBI MUpa, POJIM XMMHUHU B MO3HAHUM SIBICHUN MPHUPOAbI, B (HOPMUPOBAHUE
MBITIUICHUS ¥ KYJIbTYPbl JUYHOCTH, €€ (HYHKIIMOHATHLHOW IPaMOTHOCTH, HEOOXOIUMOM JIJs
pelIeHHs] MPAKTUYECKUX 3a/lad M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEM)
3I0POBBIO U IPUPOIHOU CPELIE;

BJIAJICHUE CUCTEMOM XUMHMYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIOJIATAIOLIIM¢
MOHATUS (XUMHUYECKUN DJIEMEHT, aToM, DJIEKTpOHHas 000JoYKa aroma, MOJIeKYJa
BaJICHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, XUMUYECKasi CBSI3b, CTPYKTYpHas (HOpMYII:
(pa3BépHyTasi U COKpari€éHHas), MOJib, MOJISIpHasl Macca, MOJISIPHBIA 00BEM, YTIIEPOJIHbIE
ckeneT, (QyHKIMOHANIbHAS TPYINa, paguKai, U30MEpHsi, U30MEpPbl, TOMOJOTUYECKUN P/
TOMOJIOTH, YTJIEBOAOPOIBI, KUCIOPOA U a30TCOAEPKALLINE COCTUHEHUS, MOHOMED, TTOTUMED
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COEIUHEHHS); TEOPUM M 3aKOHBI (TEOPUS
CTpoeHusl oprannueckux Bemects A. M. BytiepoBa, 3akoH coXpaHEHHUs! MACChl BEILIECTB)
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS, JICIKAIIUE 1
OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SABJICHUN, (PAKTOIOTMUYECKUS
CBEZICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUU M OE30MaCHOM HCIIOb30BAHUN BAYKHEHUIIIMD
OpPraHWYECKUX BEIIESCTB B OBITY U MPAKTUYECKON ACSITEIHHOCTH YETOBEKA,;

chOPMUPOBAHHOCTh ~ YMEHHM  BBISBIATh  XapakTEpHbIE MPU3HAKKA  TMOHSATUN
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPU ONUCAHUL
COCTaBa, CTPOCHUS U IIPEBPAILLICHUN OPTraHUYECKUX COCANHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH  HCIOJIb30BaTh XUMHUYECKYIO  CHMBOJIUKY LIS
COCTaBIICHUS MOJCKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOMN) (opmys
OPraHMYEeCKUX BEIIECTB M YPAaBHEHMM XHMHUYECKHMX PEAKLUHWH, HU3rOTABIMBATH MOJEIL
MOJIEKYJI ~ OPraHMYECKHX  BEIIECTB JUISI  WUIKOCTPALMHM  HUX  XMMHUYECKOrOo I
IIPOCTPAHCTBEHHOI'O CTPOCHMUS,

chOpMUPOBAHHOCTh ~ YMEHHMI  yCTaHABIMBATH  NPUHAIJICKHOCTh  M3YYEHHBD
OpPraHMYECKUX BEIIECTB MO MX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY KIACCY/TPYIITIC



COeMHEHUNU  (YrJIeBOAOPOIbI,  KHUCIOPOA W a30TCOMAEpXAIle  COCTUHEHUS
BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUS), JaBaTb MM Ha3BaHUS [0 CHCTEMAaTUYECKOI
nomenkinarype (IUPAC), a Takxke NpUBOIWTH TpPUBHAIBHBIE HA3BaHUA OTHACIHHBD
OpPraHUYECKUX BEIIECTB (ITHJIEH, IPOMIIEH, alleTUIIEH, 3TUJICHIIIMKOJIb, TIIUIEPUH, (HEHOT
dopManbaerus, aneTalblIerul, MypaBbHHAs KHUCJIOTa, YKCYCHAas KHUCJIOTa, OJEHMHOBAs
KHCJI0Ta, CTeapUHOBAsi KUCII0TA, TIIH0K03a, (PPYKTO3a, KpaxMal, LeJUIk0JI03a, IIIUIHH);

C(OPMUPOBAHHOCTb YMEHUSI ONPENEISATh BUAbl XUMUYECKON CBSI3U B OPraHUYECKU?
COEIMHEHUSX (OJJMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTb YMEHHUS IPUMEHSTh MOJIOKEHHUS TEOPUU CTPOEHUSI OPTraHUYECKU?
BeniecTB A. M. ByrnepoBa st 00bSICHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTAaB:
Y CTPOEHUST; 3aKOH COXPAHEHHSI MacChl BELECTB;

Cc(OPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHUE, (U3UUECKUE I
XUMHUYECKHE CBOWCTBA TUMUYHBIX MPEACTABUTENICH Pa3TUYHBIX KJIACCOB OPraHUYECKU:
BEIIECTB (METaH, 3TaH, dTWIEH, IPOIUJICH, arleTuiieH, OyraaueH-1,3, metmnOyraaueH-1,3
O€H30J1, METaHOJI, 3TAHOJ, ATUJICHIJIMKOJb, MIUIEPUH, (EHOI, alleTallbJIeru1, MypaBbHHAs
U YKCYCHas KHCJOTBI, TIJIOKO3a, KpaxMmaj, LeUII0JI03a, AMUHOYKCYCHas KHCIIOTa)
WJUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HHMH YPaBHEHUSIMH COOTBETCTBYIOIIM>
XMUMHUYECKUX peaklUii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (HOPMYIL;

c()OPMUPOBAHHOCTh YMEHHUS XapAKTEPU30BATh MCTOUYHHMKHU YIIIEBOJOPOAHOIO CHIPbS
(HedTh, MPUPOHBIN Ta3, yroyb), CIOCOOBI UX MEPEePadOTKH U MPAKTUYECKOE MPUMEHEHH(
IPOAYKTOB NEPEepadOTKH;

C(OPMUPOBAHHOCTh YMEHUW IPOBOJUTH BBIYMCICHUS 10 XUMUYECKUM YpaBHEHHUSM
(Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIECTBA MM MPOIYKTA PEAKIIMHU IO U3BECTHBIN
Macce, 00bEMY, KOJTMYECTBY OAHOTO U3 UCXOJHBIX BEUIECTB WM MPOJYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHUHW BIAJIETh CHUCTEMON 3HAHWK 00 OCHOBHBIX METOJa>
HAyYHOTO TIO3HAHMS, UCHOJB3YEMbIX B XMMHH TNPU U3YUYCHHUHM BEIIECTB U XUMUYECKHD
ABNeHUI (HaOMo/leHue, W3MEpPEHUe, OHKCIEPUMEHT, MOJCIMPOBAHUE), HCIIOIb30BaTI
CUCTEMHbIE XMMHWYECKUE 3HAHUS U1 NPUHATHS PEIICHU B KOHKPETHBIX >KU3HEHHBD
CUTYalIUsIX, CBA3aHHBIX C BEHIECTBAMU U UX PUMEHEHHUEM;

chOpMUPOBAHHOCTH YMEHHUI COOJTIOIATh TIPABUIIA TTOJIH30BAHUS XUMUYECKOM MOCY 0%
U J1abopaTOpHBIM OOOpPYAOBaHMEM, a TaKXKe IMpaBuia OOpallleHHus C BEUIECTBAMU I
COOTBETCTBUHU C MHCTPYKIUSIMH IO BBINOJIHEHUIO Ja00PaTOPHBIX XUMUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBITOIHATH XUMUYECKHI AKCIIEPUMEH"
(mpeBpalleH!s] OPraHUYEeCKUX BEIIECTB IPU HarpeBaHUM, MOJyYEHUE ITUICHA U U3YUYCHHU
€ro CBOWCTB, KAYECTBEHHbIE PEAKIIMM OPraHUYECKUX BEILECTB, JeHATypalus OEJIKOB Mpk
HarpeBaHWM, I[BETHbIE peakUuu OEJIKOB) B COOTBETCTBUM C TNpaBUJIAMH TEXHUKI
0e30macHOCTH MpU OOpalleHuH C BEHIeCTBAMU U JA0OPATOPHBIM 000PYIO0BaHUEM
IPEJICTABISATh PE3YyIbTaThl XMMHUUYECKOIO S3KCIEpUMEHTa B (QOpMe 3alucu ypaBHEHMI
COOTBETCTBYIOLUX peakiuuil U GopMyIUpPOBATh BBIBOJbI HA OCHOBE 3THUX PE3YJIbTATOB;



c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHATTM3UPOBATH XUMUUYECKYIO HHGOPMALIHIO
MOJIy4aeMyI0 M3 pPa3HbIX HCTOYHUKOB (CpelcTBa maccoBod uHpopManuu, MHTEpHET ¥
JIPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUM COOJIOATh MpaBHUJIa IKOJIOTHUYECKH IIEJIECO00Pa3HOI
MOBEJICHUS B OBITY U TPYAOBOM ACATEIHHOCTH B LIEJSAX COXPAHEHHUS CBOETO 370POBbS I
OKpYXKArollled IPUPOJHON Cpelbl, OCO3HABATH OIACHOCTh BO3JCHUCTBUS HA IKUBBI
OpraHu3Mbl ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, IMOHUMAs cMbIch Tokasarens [1JIK
MOSICHATh Ha TMPUMEpax CIOCOObl YMEHBIIEHUS U TPEAOTBPAIICHUS HX BPEIHOI(
BO3JICMCTBUS HA OPTaHU3M 4YEJIOBEKA,;

JUIS1 OOYUYAKOIIUXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3/I0POBbS: YMEHUE TPUMECHSIT
3HaHWS 00 OCHOBHBIX JJOCTYITHBIX METOAAaX IMO3HAHUS BEMIECTB M XUMHUUECKHX SIBIICHUM;

JUISL CIENBIX W CIA0OBUIAIIMX OOYYArONIUXCS: YMEHHE HCIOJb30BaTh PEIbePHO
TOYCUHYIO cUcTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMu4eckux (Gpopmyoi.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHMS Kypca «OOImas W HeopraHuyecKas XHMHSD
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XMMHUECKOM COCTABJISIIONICH €CTECTBEHHO
HAy9HOM KapTHHBI MHUpPA, POJIM XUMHH B TIO3HAHUM SBJICHUHU TPUPOABI, B (POPMHUPOBAHUL
MBIIIUICHUS] U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOUMOM IS
peIICHUs MPAKTUYSCKUX 3aJa4 U DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEM!
3I0POBBIO M IPUPOJIHOU CPEIIE;

BJIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIIIHE
HOHATHS (XMMUYECKUI DJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOHMTAIN ATOMOB
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BbEM, BaJICHTHOCTD, 3JIEKTPOOTPUIIATEIIBHOCTD, CTEIICH]
OKHCIICHUS, XUMHUYECKasl CBA3b (KOBAJEHTHAsl, WOHHAs, METaJUIMYecKasi, BOJOPOJIHAs)
KPUCTAJUIMYECKAsT PEMIETKA, TUIBI XUMHUYECKUX PEAKUHH, PACTBOP, DSJIEKTPOIUTHI
HEDJICKTPOJIUTHI,  AJIEKTPOJUTHYECKAss JAUCCOLUAIUSA, OKHUCIUTENb, BOCCTAHOBUTEID
CKOPOCTh XMMHUYECKOW pEaKIMu, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS
BJICKTPOJIMTUYECKON Auccolumanuu, rnepuoandyeckuii 3akoH J[. M. MenneneeBa, 3akor
COXPAHEHUS MACCHI BEILIECTB, 3aKOH COXPAHEHUS U IPEBPAIECHUS SHEPTUU ITPU XUMUYECKI
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XHUMHHU, MUPOBO33PEHUECKHE 3HAHUS
JIekKaAIEe B OCHOBE IMOHUMAHUS MPUYUHHOCTA W CUCTEMHOCTHM XHMHUYECKHUX SIBICHUU
(baKkTOJIOrMYEeCKUe CBEACHUSI O CBOWMCTBaX, COCTaBe, TMOJYy4YEHUM H  O€30MacHOM
WCITOIb30BAaHUM BaKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MNPAKTHYECKO]
JIEATSIILHOCTH YEJIOBEKA;

chOPMUPOBAHHOCTh ~ YMEHHM  BBISBISATh  XapakTEpHbIE TMPU3HAKKA  MMOHSATHIN
YCTaHABJIMBATh UX B3aMMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHITHS TPU OMTMCAHUE
HEOPraHWYECKUX BEIIECTB M UX NMPEBPAILICHUN;



chOpPMUPOBAHHOCTh ~ YMEHHH  HUCIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY IS
cocTaBieHUs (OPMYJI BEIIECTB UM YPaBHEHHUH XMMHUYECKUX PEAKIUI, CUCTEMATUUYECKYK
nomenknatypy (IUPAC) u TpuBHaibHBIC Ha3BaHUS OTACIBHBIX HEOPTAHWMUECKUX BEIIECTH
(yrapsslii ra3, yriekuciblii ra3, aMMHaK, raiméHasi U3BeCcTb, HeraéHasi U3BeCTh, MUThEBA:
COJla, MUPUT U JIPYTHE);

C()OPMUPOBAHHOCTb YMEHUN ONpPENENATh BaJCHTHOCTb U CTENEHb OKHUCIICHMUS
XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHMSX Pa3IMYHOIO COCTaBa, BHUJ XMUMHUYECKOU CBS3I
(KOBaJICHTHAsl, WOHHAs, METAJUIMYECKas, BOAOPOJHAsA) B  COCAUHEHUSX, THI
KPUCTALIMYECKON PEIIETKH KOHKPETHOrO BEIEeCTBAa (aTOMHAas, MOJIEKYJSpHAs, MOHHAs
METaJNTNYECKas ), XapaKTep Cpelibl B BOJAHBIX PAaCTBOPaX HEOPraHMUYECKUX COCTUHEHU;

C(OPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MNPUHAAJICKHOCTh HEOPraHUYECKU?
BEIIECTB M0 UX COCTABY K OMpPEAeIEHHOMY KIIAcCy/TpyIIe COeAUHEHHH (IIPOCTHIE BELIECTB:
— METaJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBaHUSI, KUCIOThI, aM(OTEpHbIE TUPOKCHIBI, COIH )

chOpMHUPOBAHHOCTh YMEHHMH pACKpBIBATh CMBICH Tepuoaudeckoro 3akoHa J[. U
MenneneeBa M JAEMOHCTPUPOBATh €ro0 CHCTEMATU3UPYIOIIYIO, OOBICHUTEIBHYIO [
MPOrHOCTHYECKYIO (DYHKIINU;

c()OPMUPOBAHHOCTh YMEHUM XapaKTepU30BATh JJIEKTPOHHOE CTPOEHUE AaATOMOL
XUMHUYECKUX AIEMEHTOB 1—4 nepuonos [lepnoanyeckoil cucTeMbl XUMUYECKHUX 3JIEMEHTO!
JI. Y. MenneneeBa, WCIONB3Ysl TOHATHS «S-, P-, O-3JEKTpOHHBIE OPOUTAIIH
«QHEPreTUYECKHe YPOBHW», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKI
AJIEMEHTOB W HX COEJUHEHHU 1o mnepuojgaM u rpynnam llepuogmyeckor CHCTEMB
xuMudeckux semenToB . 1. Menaeneena;

C(OPMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKH(
CBOMCTBa HEOPraHMYECKUX BEILECTB PA3IUYHBIX KJIACCOB, MOJATBEPXKIATh CYHIECTBOBAHNS
TEHETUYECKOW CBSI3M MEXKJIYy HEOPraHWYEeCKHMMH BEUIECTBAMU C IOMOILBIO YpaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

c(OPMHUPOBAHHOCTH YMEHUS KIACCU(UIIUPOBATH XUMUUYECKIE PEAKITIH IO PA3THUHbIN
npu3HakaM (YHUCIy M COCTaBy pEearupyrollux BEIIECTB, TEIIOBOMY 3(PQEKTy peakiuu
U3MEHEHHUIO CTENEHEH OKHUCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH PEAKIUHU, YYACTHK
KaTaJn3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITH YPABHEHUS PEAKIUN pPA3IMYHBIX THUIIOB
MIOJIHBIE M COKpAIEHHbIE YpaBHEHUSI PEAKLMii MOHHOIO OOMEHA, YYUThIBAs YCIOBHS, Ik
KOTOPBIX 3TH PEAKLIUHU UIAYT A0 KOHLIA;

C(OPMUPOBAHHOCTh YMEHHMI MPOBOAMUTH PEAKINH, MMOATBEPKIAIOIINE KaUECTBEHHbIL
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OINBITHBIM MYTEM HOHBI
IPUCYTCTBYIOLME B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHHI pacKpbIBaTh CYLIHOCTh OKHUCJIUTEIHHO
BOCCTAHOBHUTEJIbHBIX PEAKIUN TMOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOrO OanaHca 3T
peaKkuunii;



c(hOpMUPOBAHHOCTH YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU peaKIinL
OT pa3InYHbIX (AKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOT'0 PABHOBECHSI B 3aBUCUMOCTH O
BHelHero Bo3nenctBus (nmpunuun Jle Illarense);

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMUMHYECKUE IMPOIECCHI, JIEKAIIUE 1
OCHOBE MPOMBIIUICHHOTO TIOJYYEHUs] CEPHOM  KHUCJIOTBl, aMMHaKa, a  TaKK
c(hOPMUPOBAHHOCTh TIPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIIAIAX W SKOJOTHYCCKI
pobsieMax XUMUYECKOTO POU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS C HUCMOJIb30BAHUEM TOHSITHS
«MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUM Ta30B MPU XMUMHUYECKI
peaKkIusix, MacChl BEIIECTBA WIM 00bEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY BelIECTBA
Macce WM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO A(PQeKT:
peakiMyu Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacCChl BEIIECTB, MPEBPAIICHUSI U COXPAHECHUS
SHEPruu;

chOpMUPOBAHHOCTH YMEHUI COOJTIOIaTh TIPaBUJIa MOJIb30BaHUS XUMHUECKON TTOCYIOk
U J1abopaTOpHBIM OOOpPYAOBaHHEM, a TaKXKe IMpaBuia OOpallleHHus C BELIECTBAMU I
COOTBETCTBUU C UHCTPYKIUSMHU 1O BBIMOJHEHUIO JTa0OPATOPHBIX XUMHUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH U BBIMOJHATH XUMUYECKUN SKCIIEPUMEH"
(paznmokeHHe MepoKCHAa BOJOPOAA B MPUCYTCTBUU KaTajiu3aTopa, ONpEACICHHE CPElb
PacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOTO HMHAMKATOPA, BIUSHHUE Pa3TUYHBD
(dakTOpOB Ha CKOPOCTh XMMHYECKOW PEAKIIUHU, PEaKllud MOHHOTO OOMEHa, KaueCTBEHHBbI
peaknuu Ha cyib(dar-, kKapOoHAT- W XJOPUJ-aHUOHBI, HA KATHOH aMMOHWUS, PEILICHHL
AKCIEPUMEHTAIBHBIX 33/1ad no TemaM «Mertamib» u «Hemeramibsl») B COOTBETCTBHHM (
paBWIaMH TEXHUKU OE€30MacHOCTH MpU OOpAIEHHWH C BEMIECTBAMHU U J1aOOpaTOPHBIM
000py0BaHKHEM, MPEICTABIISITh PE3yAbTaThl XUMUYECKOTO AKCIIEpUMEHTA B (DOpMeE 3aruCl
YPaBHEHHUI COOTBETCTBYIOIIUX peaKIuid W (HOPMYIUPOBATH BBIBOJALI HA OCHOBE JTHD
pE3yJbTATOB;

chOpMUPOBAHHOCTH YMEHUN KPUTHUECKU aHATTM3UPOBATH XUMHUUECKYIO HHPOPMAITHIO
MOJY4Ya€MYI0 U3 PAa3HbIX MCTOYHHUKOB (CpPEACTBA MAacCOBOW KOMMYHUKAaIUU, VIHTEpHET ¥
JPYTHX);

chOpMUPOBAHHOCTh YMEHUU COOJIOJATh MPaBUJIa SKOJOTHUECKH IIEJIECO00Pa3HOT(C
MOBEICHUS] B OBITY U TPYAOBOW JEATEIHLHOCTU B IIENISIX COXPAHEHUS CBOETO 370POBBS I
OKpYXKalollled MPUPOJHON Cpelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBUA HA IKUBBI
OpraHU3Mbl OMNpPECIEHHBIX BEUIECTB, MOHUMas cMbica mnokazarens [IJIK, moscHsTh H:
npUMepax CHocoObl YMEHBIICHHS W TPEAOTBpAIlCHUS WX BPEIHOTO BO3JCUCTBUS H:
OpraHu3M 4YeJIOBEKa;

JUTSL 00YJArOIIUXCS C OTPAHUYEHHBIMA BO3MOXXHOCTSIMU 37I0POBBS: YMEHUE IPUMECHST]
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

JUIS CJIETIBIX M CJIA00BUIAIIMX OOYYarOUIMXCS: YMEHHE HCIOJb30BaTh PEIbehHO
TOUCUYHYIO CUCTeMy oO0o3Hauenwuii JI. bpaitns nms 3anvucu xumudeckux GopMy.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uugposbie)
Ne n/m Konrpoasbnsie | IlpakTnueckue
NpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypent
Paspnea 1. Teoperuyeckne 0CHOBBI OPraHU4eCcKOl XUMHH
[Ipeamet oprannueckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Hroro mno pazaeny 3
Pa3nen 2. YrieBoaopoasbl
2.1 [IpenenbHbIe yraeBOAOPOABI — aJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKEHBI, 6 1
AJKaUCHBI, ATKUHBI
2.3 ApoMaTHUYeCKue yIiIeBOIOPOIbI 2
94 [IpupoHbIe HCTOYHUKHU YTIIEBOJOPOAOB U 3 1
ux nepepaborka
Htoro no pazgeny 13
Pasnea 3. Kuciiopoacoaepxxamue oprana4eckKue coeJMHeHus
3.1 Crupter. @enon 3
39 Anbaerunpl. KapOOHOBBIE KHUCIOTHI. 7 1
CrnoxHble 3¢upbI
3.3 VriaeBoasl 3 2




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamye OpraHudecKue coeInHeHmst

4.1 AMHHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pazneny 3
Paspneu S. BeicokoMosieKyasipHbIe COeAMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bosokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM unpposbie
Ne i/mt P KonrTpoubnbie | IIpakTHyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproguyeckas cucTeMa XUMHUYECKHX 3
anemenToB /1. 1. MenneneeBa
12 Crpoenue BeiectBa. MHOroo6pasue 4
' BELIECTB
1.3 XUMHUYECKHE peaKuU 6 1 1
Uroro no pazneny 13
Pa3znen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemertambt 9 1 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX )
' BELIECTB
Hroro no pazgeny 17
Pasznen 3. Xumus u )Ku3Hb
3.1 XuMUS ¥ KUA3HB 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne ara uppossbie
n/n Tema ypoxa Bcero Kontpoaiibie | - Hparkririeckite iy%mm :)Iﬁg)azosaTenbﬂue
padoThI padoThI pecypent
1 [Ipenmer opraHMYeCKON XUMHH, €€ 1
BO3HUKHOBEHME, PA3BUTHE U 3HAYECHUE
Teopust cTpoeHuss OpraHMYECKUX
2 coequHenuit A. M. Bytneposa, eé 1
OCHOBHBIE I1OJIOKEHHUS
[IpencraBnenue o kiaccupukanuu
3 opranuyeckux Beuiects. Homenknarypa 1
(cucremaTuyeckas) U TpUBHAJIbHbBIE
Ha3BaHMs OPraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHYECKUN PAJT
5 MertaH 1 3TaH — npocTenmme 1
IPEACTaBUTENN aJIKaHOB
6 AJKeHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
- OTHIIEH U IPONUJIEH — IPOCTEUIINE 1
IPEACTaBUTENN aJIKEHOB
8 [Tpaktnueckas padorta Ne 1. «Ilonyuenue 1 1
ATUJIEHA U U3YYEHUE €r0 CBOMCTB
Ankaauensl. byranuen-1,3 u
9 MeTuioyraauen-1,3. Ilomyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHBI




AJIKAHBL: COCTaB U OCOOEHHOCTH
CTPOCHHUS, TOMOJIOTHUECKUN PSIJI.

10 AnietrieH — MpoCTeUIIniA
MPEICTABUTEIh ATKIHOB

11 Beruncnenns no ypaBHeHUIO0 XUMUYECKON
peakuuu

12 ApeHbI: 0eH30I1 U TOTy0J1. TOKCHYHOCTD
apeHoB

13 I'enernueckas CBS3b YrieBOAOPOIOB,
MPUHAUISKAIINX K PA3IUIHBIM KJlaccaM
[TpupoaHbIe UCTOYHUKHU YTIEBOIOPOIOB:

14 MPUPOAHBIN T'a3 U TOMYTHHIC HEPTAHBIE
rasbl, HeTh U IPOIYKTHI €€ mepepadoTKu
[TpupoaHbIE UCTOYHUKHU YTIEBOIOPOIOB:

15 MPUPOTHBIN Ta3 U MMOMYTHBIE He(DTAHBIC
ra3el, HeTh U TPOAYKTHI €€ mepepad oTKH

16 KonTponbsHas pabora mo pazmeny
«YTI1eBOAOPOIBI»

17 [TpenenbHBIC OJHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHOroaToMHbBIE CITUPTHI: STHJICHTJIUKOIIb
U TIUICPUH
®deHou: cTpoeHHE MOJIEKYJIbI,

19 (dusznyUecKre 1 XMMUYECKHE CBOWCTBA,
MPUMEHEHUE

20 Anpneruasl: hopmMaibIeru u

areTajbaerua. AeTod




21

OIHOOCHOBHBIE TIpe/IeIbHbIC KapOOHOBBIC
KHUCJIOThI: MypaBbUHAS U YKCYCHas

22

[TpaxkTnueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH U OJICMHOBAas KHUCJIOTHI, KaK
MNpEACTABUTCIIN BBICIIINX Kap6OHOBBIX
KHUCIOT

24

MpbLiia KaK COJU BBICIIMX KapOOHOBBIX
KHCIIOT, MX MOIOIIEE ICHCTBHE

25

Crnoxubie 2GUpPHI KaK TPOU3BOIHBIE
KapOOHOBBIX KHCIOT. [ MAPOIH3 CIOKHBIX

3¢upoB

26

Kupsl: rugponus, npuMeHeHue,
OuoJsIoru4yecKkasi pojb KUPOB

27

VYraeBoasl: cOCTaB, Kilaccu puKaims.
Baxxnelimme npencTaBuTeNn: II0K03a,
bpykTOo3a, caxaposa

28

Kpaxman u miemmoio3a Kak IpupoIHbIE
TTOJIUM EPBI

29

KonTtponbHas paboTa 1o pasmeny
«Kucnoponconepxarie opraHHuecKue
coenuHeHUs»/ Beepoccniickast
poBepoYHas pabora

30

OO1mas xapakTepuCcTHKa
a30TCO/EPKAIIMX OPraHUIECKUX
coeauHenuii / Beepoccuiickas
poBepovHas pabora

31

AMWHBI: METUJIAMWAH U aHWJINH




32

AMUHOKHUCIIOTHI Kak aM(OTepHbIe
OpraHUYECKUE COCAUHEHUS, UX

ononoruueckoe 3Hauenue. [lentuapl.

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCINHEHUS

33

OCHOBHBIE TTOHATHST XUMHH
BBICOKOMOJICKYJIAPHBIX COG}II/IHCHI/Iﬁ

34

OcHOBHEIE MCTOABI CMHTC3a
BBICOKOMOJICKYJIAPHBIX COCJIMHEHUM.
HHaCTMaCCH, Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IMIpakTnyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHBIE
ungposbie
oOpa3oBaTejibHbIE

pecypcnl

XUMHUYECKHUM JIIEMEHT. ATOM.
DnexTpoHHas KOHQUrypalus aToMOB

Ilepnonnueckuii 3axoH u Ilepuonnueckas
crucTeMa XUMHUYeCKuX dyemMeHToB []. U.
MenpeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHEl CTPOEHUS aTOMOB

3aKOHOMEpPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKUX DJICMEHTOB U UX COCAUHCHHMN
10 TPYIIaM U IepuoaaM. 3HaueHne
MEPUONYECKOTO 3aKOHA U CUCTEMBbI
xumu4deckux 3nemenToB /(.M. Menaeneera
B Pa3BUTHH HAYKH

CtpoeHue BeniecTBa. XUMHYECKasK CBSI3b,
€€ BUJIbI, MEXaHU3MBbI 00Pa30BaHUs
KOBaJICHTHOM CBsi3U. BogmopoaHas cBsA3b

BaneHTHOCTB. DIIEKTPOOTPULIATETHHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsiTEe O MUCTIEPCHBIX CHCTEMAX.
HctuHHbIE M KOJTOUTHBIE PACTBOPHI.
MaccoBas 10Jis1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIIATypa
HEOPraHUYEeCKUX COCTUHEHUM.
I'eneTnueckast CBSI3b HEOPTAHUYECKUX
BEIIIECTB, Pa3JINUHBIX KJIACCOB

Knaccuukanus XMuMUIECKUX PEaKkiuii B
HEOPraHWYECKON M OPraHUYECKOW XUMUHU.
3aK0H COXpaHECHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHS U MPEBPAILCHUS SHEPTUH TPU
XUMHUYECKUX PEAKITHIX

Ckopocts peakuuu. O6paTUMbIe PeaKIIHH.
XUMHYECKOe paBHOBECHE

10

[IpakTuueckas padorta Ne 1. «BiusiHue
pa3IuyHbIX (PAKTOPOB Ha CKOPOCTH
XUMHYECKON peaKum»

11

DIIEKTPOIUTUIECKAS TUCCOIHAITHS.
[MousTre 0 BogopoaHoM mokaszateie (pH)
pacTBopa. Peakiiun HOHHOTO OOMEHa.
FI/II[pOHI/IS OPraHu4YCCKUuXx U
HCOPraHNYCCKUX BCUICCTB

12

OKHCIUTENBbHO-BOCCTAHOBUTEIbHbBIE
peaxnuu. [losTre 06 3aexTponuse
pacIIaBoB U pacTBOPOB COJIEH

13

Kontponsnas pabota mo pazgeny
«TeopeTI/Iqecxﬂe OCHOBBI XUMHUN))

14

MeTtanisl, X MOJ0KEHHUE B
Ilepnoanyeckoil cucTreMe XUMHYECKUX
anemenToB /1. 1. MenaeneeBa u
0COOEHHOCTH CTpOcHHS aToMoB. O0mue
(hu3HYEeCcKre CBOMCTBA METAJIIOB




15

CniaBbl METaIOB. DIEKTPOXUMHUECKHI
PpAl HAIPSKEHUM METaILIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX
MeTaJUIoB (HATPH, KaJIuid, KaJbIIHH,
MarHui, aTFOMUHUN) U UX COCTUHEHUIN

17

XWMHUYECKHE CBOMCTBA XPOMA, MEIH U UX
COeTMHEHUN

18

XuMHUYecKHe CBOMCTBA IIMHKA, JKelie3a U X
COoeIUHEeHNN

19

[Tpaktrueckas padota Ne 2. "Pemenue
SKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«Metanab»"

20

Hemerasibl, nX moyioxeHue B
Ilepnoanyeckoit cucTreMe XUMHYECKUX
anemenToB J[. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

dusnyecKre CBOMCTBA HEMETAIIIOB.
AJoTponus HeMeTauioB (Ha mpuMepe
KHCIIOpoaa, cephl, pocdopa u yrieposa)

22

XUMHUYECKHUE CBOMCTBA TaJIOr€HOB, CEPhI U
WX COEeINHEHUN

23

XuMHUYeCKHEe CBOMCTBA a30Ta, pocdopa u
HX COEIVHECHHI

24

XUMHUYECKHE CBOMCTBA yTriiepoaa, KpEMHHUS
U UX COEIUHEHUN

25

IIpumeHeHr e BaxKHEN IIIMX HEMETAJIJIOB U
HUX COEITUHEHUN




26

O0001IeHUE U cCUCTEMATHU3al U 3HAHUH 110
teme «HemeTtamnn»y. Beraucnenus mo
YPaBHEHMSIM XUMHUYECKUX PEAKLHI U
TEPMOXUMUY ECKUE PACUEThI

27

[Ipaktueckas padota Ne 3. «Pemienue
AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeME
"Hemeranmst"»

28

KonTponbsHas pabora 1o Temam
«Metamasl» n «Hemeramib

29

Heopranunueckue u opraHu4eckue
kuciotTel. Heopranuueckue u
OpraHUYeCcKrue OCHOBAHUS

30

AMdoTepHbIC HCOPraHHYECKUE U
opraHn4eckue coeuHeHus. [ eneTnyeckas
CBSI3b HEOPTaHUYECKUX U OPraHUICCKUAX
BEIIIECTB

31

Ponb xumuu B obecriedeHnn
9KOJIOTMYECKOM, SJHEPr€TUUECKOU U
MUIIEBON 0€301aCHOCTH, Pa3BUTHH
MEIULIUHBI

32

[IpencraBnenus 00 oOLUMX HAYYHBIX
MIPUHLIMIIAX IPOMBIIIJIEHHOI'O IIOJy4EHUs
BaKHEUIINX BEIIECTB

33

YenoBek B MHUPEC BCUICCTB 1 MAaTCPUAJIOB

34

XuMHs U 310pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsiemMble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

1

Teopetndeckue OCHOBBI OPraHUYECKON XUMHUHU

11

CdopMupoBaHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KapTHMHbI MHUpa, POJIM XUMUU B IO3HAHUU
SBIICHUH TPUPOIBI, B (OPMHUPOBAHUU MBIIIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKUHOHAJIBLHOM TPAaMOTHOCTH, HEOOXOAMMOW Iis
peIIeHHs] MPAKTHYECKUX 3a7a4 U OKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3/I0POBBIO 1 IPUPOTHOM cperie

1.2

Brnanenue cucreMoll XMMHYECKUMX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIararolme HOHATUS (Monekyna, BaJICHTHOCTb,
3IEKTPOOTPULIATENILHOCTh, CTENEHb OKHCJIEHUS, XMMHYECKasi CBS3b,
MOJIb, MOJISIPHAas Macca, MOJIIPHBIM OO0BEM, YIrJEPOIHBIA CKEJeT,
byHKIIMOHATMBHAS ~ Tpymna, pajuKall, H30Mepus, H30MEpHI,
TOMOJIOTUYECKUI psiJl, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- U
azoTcofepKallie COeIMHEHHUs, OMOJOTHYECKH aKTUBHBIE BELIECTBA
(YrneBojibl, JKUPBI, OCJKH), MOHOMED, TTOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCAMHEHHS); TEOPUU U 3aKOHBI (TEOpHS
XUMHUYECKOTO CTpOeHHs opraHmyeckux Bemects A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3BIK XUMHUHU, (HAKTOIOTHUUECKHE
CBEIEHUSI O CBOWCTBAaX, COCTaBe, IMOJIYyYEeHUH H O€30MaCHOM
WCIOJIb30BAaHUM BAXKHEUIIUX HEOPraHMYECKUX U OPraHMYeCcKHX

BEIIECTB B OBITY U MIPAKTUYECKON JESTEIIbHOCTH YeJIOBEKa

1.3

ChopMupOoBaHHOCT, YMEHUH BBISBISATh XapaKTEpHbIE MPU3HAKH
NOHATUHM,  yCTaHABIMBATh HMX  B3aUMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIME MMOHSATHS MPU OMHCAHUHM COCTaBa, CTPOCHUS U

MpeBpalICHU OPraHUYEeCKUX COEAUHEHUN

1.4

chOpPMHPOBAHHOCTh YMEHHUH HCIIOIB30BATh XUMHUYECKYI0 CUMBOJIUKY
JUISL COCTaBJICHHMSI MOJIEKYJIIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaméHHol) (opMya OpraHMYEeCKHX BEHIECTB U YpPaBHEHHIA

XUMHUYCCKHUX peaKuHﬁ, HU3roTaBJINBATh MOACIN MOJICKYJI




OPraHM4€CKUX BCUICCTB A WUIIOCTpAlUU HUX XHUMHYCCKOI'O H

MPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMUpOBaHHOCT, YMEHMI yCTAaHABIMBATh MPUHAICKHOCTD
M3YYCHHBIX OPraHWYECKHUX BEIIECTB MO UX COCTaBY M CTPOCHHIO K
onpenenéHHOMY Kiaccy (Tpynmne) coeauHeHun (yrieBoJIOpOIbl,
KHUCJIOPOA U a30TCOAEpXkAIlue COEIUHEHUS, BBICOKOMOJEKYISpPHBIE
COCMHCHMSI), JaBaTh WM Ha3BaHHS [0 CHCTEMAaTH4ECKOU

nomenkatype (IUPAC)

1.5

ChopMHupOBaHHOCTH YMEHHSI ONPEACIISTh BHIIBI XHMUYECKOW CBSI3U B

OpPraHUYEeCKUX COECTUHEHUSX (OJUHAPHBIE U KPATHLIE)

1.6

ChopMUpOBaHHOCT, yMEHHS TPHUMEHSTH: TMOJIOKEHUS TEOPHH
CTpOeHHUs opraHudeckux BemecTB A.M. BytnepoBa nist 00bsiCHEHUS
3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpaHCHUA MAaCChbl BCHICCTB

VYraesogopoasl.  Kucnopoacoaepxamme W a30TCOAEpKalIne

OpraHu4eCKUueC COCANHCHUS. BI)ICOKOMOJIGKYHHPHBIC COCOMHCHUA

2.1

ChopMupoBaHHOCT YMEHHUIl NPUBOAUTH TPUBUAIbHBIE HA3BAHMS
OTAENbHBIX OPraHMYECKUX BEHIECTB (ITHJIEH, MPOMUJIEH, alleTUJICH,
STUJIEHTJIMKOJb, TIUIEpPUH, (eHol, (opMasbIerui, aleTalbleru,
MypaBbUHAsi KHCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAs KHUCIOTa,
CTeapuHOBasl KUCIOTa, TIIOKO03a, (PpyKTO3a, Kpaxmal, LeJUI0Jo3a,

TJIALKH)

2.2

ChopMupoBaHHOCT, YMEHUN XapaKTEpH30BaTh COCTaB, CTPOCHUE,
busznueckre U XUMHUYECKHE CBOMCTBA THUIUYHBIX MPEICTaBUTEIIEH
pPa3IUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, dTaH, JTHJICH,
NponuyeH, ameruyieH, OyramueH-1,3, merunOyraguen-1,3, OGeHzod,
METaHOJI, 3TAHOJI, TUJICHTJIMKOJIb, TJUIEPHH, (DEHO, aleTalbaerua,
MypaBbHHasi ¥ YKCYCHasl KHUCIIOTBI, TJIIOKO3a, Kpaxmal, Ie/UIII03a,

AMUHOYKCYCHasl KHCIIOTa)

2.3

CdopmMupoBaHHOCTh YMEHHUSI HUJUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b
MEXIYy THUOUYHBIMH  MPEACTABUTEISIMUA  Pa3JIMYHBIX  KJIACCOB
OpraHUYECKUX BELIECTB YpaBHEHUSIMHU COOTBETCTBYIOLIUX

XUMHYECKUX PEAKIUH C UCIIOIb30BAHHEM CTPYKTYPHBIX (hOpMYIT

2.4

ChopMupoBaHHOCTH ~ yYMEHHS  XapaKTEepPHU30BaThb  HCTOYHUKH
YTJIEBOOPOTHOTO CHIPhs (HEPTH, TPUPOIHBIN Ta3, YToib), CTOCOOBI X

Hepepa6OTKI/I H IPAKTUYICCKOC IIPUMCHCHHUC ITPOJYKTOB nepepa60TKH




XUMHUA U KA3HB. PacuéTel

3.1

CdopmupoBaHHOCTH YMEHHH BIAJIETh CUCTEMO 3HAHUN 00 OCHOBHBIX
METOJIaX HAyYHOI'0 [M03HAHMS, UCIOJIb3YEMbIX B XUMHUH IPU U3y4ECHUU
BEUIECTB M XUMUYECKHX sIBJIIEHUW (HaONOIeHHe, H3MEpEHue,
SKCIIEPUMEHT, MOJICTUPOBAHHUE), KCIIOJIb30BaTh CHUCTEMHbIE
XUMUYECKUE 3HAHUSA ISl TPUHATUS PEHIEHUA B KOHKPETHBIX

JKU3HCHHBIX CUTYyallHAX, CBA3AHHBIX C BEHICCTBAMU U UX TPUMCHCHUCM

3.2

CchopMHpPOBaHHOCTh yMEHHMH COOJIIOJATh TpaBWiIA TIOJIb30BAHUS
XMMHUYECKOH IMocyfoi u 71abopaTOpHBIM 00OpPYIOBaHHMEM, a TaKXe
IIpaBuJIa OOpallleHus ¢ BELUIECTBAMU B COOTBETCTBUM C HHCTPYKLUMSIMU

I10 BBHIITOJIHCHHUIO naGopaTopHHx XUMHYCCKUX OIIBITOB

3.3

CchopMHPOBaHHOCTH YMEHHH IIAHUPOBATH U BBIIOJIHATE XUMHUYECKUI
9KCIIEpPUMEHT  (IPEBpallleHUss  OpPraHMYecKUX  BEIIECTB  IpPH
HarpeBaHUM, I[IOJy4YEHHE OTUJICHAa U U3YyYEHUE €ro CBOICTB,
KayeCTBEHHBIE PEAKI[MN OpraHMYECKUX BEIEeCTB, JeHaTypalus OeIKoB
OpU HarpeBaHUM, I[BETHbIE pEaKUHUU OEKOB) B COOTBETCTBUHU C
IpaBUJIaMU TEXHUKH O€30I1aCHOCTH MpHU OOpaIlleHU!U C BEIIECTBAMU U
nabopaTopHbIM  O0OpPYIOBAaHHWEM;  TPEACTABISTH  PE3YJIbTATHI
XHUMHUYECKOTO  OJKCIIepuMeHTa B  (Qopme 3ammcu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (HOpPMYyIHPOBATh BHIBOJIBI Ha OCHOBE

9TUX PE3YJIbTATOB

3.4

CdopmMupoBaHHOCTH YMEHUH TPOBOIUTH BBIYU CJICHUS 110 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA UCXOIHOT'O BEIIECTBA WJIN
IPOIYKTa peaklnu 10 U3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJJHOTO

M3 UCXOJHBIX BCIICCTB UJIK IPOJYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTh yMEHUH KPUTUYECKU aHAIM3UPOBATh
XMMHUUYECKYI0 HMH(OpPMaLIMIO, MOJYy4yaeMyl U3 pPa3HbIX HCTOYHHMKOB

(cpenctBa MaccoBoii nH(popManuu, cetb IHTepHET U Ipyrue)

3.6

CdopmMupoBaHHOCTH YMEHHUN COOJIIOIaTh TpaBUIA HKOJIOTHUYECKH
LeJIECO00PAa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATEIbHOCTH B
LENISIX COXPAaHEHUs CBOEr0 3J0pPOBbS U OKPYXAOIIEH IPUPOAHOU
Cpezbl, OCO3HABaTh OMACHOCTb BO3JICHCTBUS Ha XUBbIE OPraHU3MBbI
orpenieI€HHBIX OPraHNYeCKUX BEIEeCTB, TOHUMAsi CMbICI TOKa3aTels
[IAK (mpemenbHO JOMYCTUMON KOHIIGHTpAIlMW), TOSICHATh Ha
npuMepax crnocoObl YMEHBIICHHS W MPEJOTBPAIICHUS HUX BPEIHOTO

BO3,HCI>'ICTBH$I Ha OpraHu3M 4YCJIOBCKa




11 KVIACC

Kon
NMPoBepPsieMOro
pe3yJjabTara

IIpoBepsiemMble NpeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl CpeHero 001ero 06pa3oBaHus

1

TCOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

11

Brnanenne cucreMod XMMUYECKHMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATaloIMe IMOHATHS  (XMMMYECKMH  3JI€MEHT, aToM,
3JICKTPOHHAsi 000JI0YKa aroma, S-, p-, d-3JEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKMCIICHMsI, XUMHYECKasi CBsA3b, MOJb, MOJIIPHas Mmacca,
MOJIAPHBIH 00BEM, KpUCTAIMYECKas PelETKa, THIbl XUMHUYECKUX
peaxiuii (OKHCIUTENBLHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SHIOTEPMHUUYECKHE,  PEAaKUUHd  HOHHOro  oOMEHa),  pacTBOp,
JIEKTPOJIUTBI, HEVIEKTPOJIMUTHL, SJIEKTPOJUTHUYECKAS AMCCOLMALNSA,
OKHUCIINTENb, BOCCTAHOBUTENb, CKOPOCTb XWMHUYECKOM peakuuu,
XMMHMYECKOE  paBHOBECHE); TEOpPUHM W 3aKOHBI  (Teopus
AJIEKTPOIUTUYECKON aucconumanuu, Ilepuonnueckuit 3axon .M.
MenneneeBa, 3aKOH COXpaHEHHS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3BIK XUMHH, (DAKTOJOTHUYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, IOJYYEHHU M OE€30MacCHOM HCIOIb30BaHUH
BaXHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M INPAKTUYECKOU

JACATCIIBHOCTH YCJIOBCKaA

1.2

ChopMHUpoBaHHOCTh YMEHUHN BBISBJISATH XapaKTEpHbIE MPU3HAKH U
B3aMMOCBSI3b W3YUYEHHBIX MOHSATHH, IPUMEHSTh COOTBETCTBYIOIIHE
MOHATUSL TIPH OINHCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKHX
BEIIECTB U WX MPEBPAIICHUN; BBIIBISATH B3aMMOCBSA3b XUMUYECKUX
3HAHMM €  TOHATUSAMHU M TPEACTABICHUSMHU  JIPYTUX

C€CTCCTBCHHOHAYYHBIX ITPCAMETOB

1.3

Brnanenne OCHOBHBIMH METOJaMH HAay4HOrO IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUH (HaOMIoAeHne, W3MEepeHue, SKCIePUMEHT,

MOJIETUPOBAHUE)

1.4

CdopMupoBaHHOCTH YMEHHI OMPENENATh BAJICHTHOCTh M CTEMEHb
OKHCJICHHS] XMMHYECKHUX 3JIEMEHTOB B COCIUHEHUSAX Pa3TMYHOTO

cocCTaBa, BH ]I XMUMHY ECKOM CBA3HU (KOBaJ'IeHTHaSI, HOHHasd,




MeTaJUInYecKas, BOJOPOJIHAS) B COEIMHEHUSIX, THUTI
KPUCTAJUIMYECKON pEemETKA KOHKPETHOTO BeIIecTBa (aTOMHas,

MOJIEKYJIIpHasi, HOHHAs!, MeTauInyecKasi)

1.5

ChopMrpoBaHHOCTH YMEHHI OMIPENENATh XapaKTep CPEabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUI

1.6

ChopMUpOBaHHOCT yMEHMSI KJIAacCU(UIMPOBATh XUMHYECKHE
peakiuy MO  pa3MYHBIM MpH3HAKaM (YHCIy M COCTaBy
pearupyronmx BEmecTB, TEMI0BOMY 3P (EKTy peakiuy, H3MEHEHUIO
CTEIEHEN OKHUCIIEHUS IEMEHTOB, OOPAaTUMOCTH PEAKIIMH, YUACTHIO

Karajaus3aTropa)

1.7

ChopMHUpOBaHHOCT, YMEHHMIl COCTaBIISATH YypaBHEHUS peakUui
pa3IMYHBIX THIIOB, MOJHBIE M COKpPAUIEHHbIE ypaBHEHHS peaKIIHii
MOHHOTO OOMEHa, yYUTHIBas YCIOBUS, MPH KOTOPBIX 3THU PEAKIHUU

HAYT A0 KOHIIA

1.8

CdopmupoBaHHOCTh yMEHUHI IIPOBOJUTH peakuuu,
HOJTBEPKAAOLIHNE KauyeCTBEHHbIN cocTaB pas3IUYHBIX
HEOPraHWYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI,

MPUCYTCTBYIOIHUEC B BOAHBIX PACTBOPAX HCOPTAaHNYCCKUX BCIICCTB

1.9

CdopmMupoBaHHOCTh YMEHUH PaCKPBIBATH CYITHOCTh OKACIUTEIHHO-
BOCCTAHOBUTEIBHBIX  PEAKIUHA  MOCPEACTBOM COCTaBJICHUS

JIEKTPOHHOr0 OanaHca 3TUX peakLuit

1.10

ChopMupoBaHHOCT, YMEHUN OOBSCHATH 3aBHCUMOCTH CKOPOCTHU

XUMHUYECKOH PeaKkIny OT Pa3InYHBIX (PaKTOPOB

1.11

ChopMUpOBaHHOCT, yMEHHH OOBACHATH XapaKTep CMeENICHUS
XMMHYECKOTO paBHOBECHS B  3aBHCHUMOCTM OT  BHEIIHEro

Bozneiictus (npuHiui Jle [latennbe)

O61ua;1 U HCOpPraHN4YCCKasd XUMUA

2.1

CdopmMupoBaHHOCTh YMEHHI pacKkpbiBaTh cMbIch [lepuoamaeckoro
3akona  J[.M.  MenngeneeBa M JEMOHCTpPUpPOBATb  €ro
CHUCTEMAaTU3UPYIOIIYIO, OOBSCHUTENBbHYI0 M MPOTHOCTHYECKYIO

byHKIIMN

2.2

ChopMUpOBaHHOCTP YMEHHH  XapaKTEPH30BaTh  AJICKTPOHHOE
CTPOCHHE AaTOMOB XHMHYECKUX OJJIeMeHTOB 1—4 mepuomaoB
Ilepuoanueckoli  cucTemMbl  XHUMUUEeCKHX  3jiemeHToB  JI.U.

MenpeneeBa, UCHONB3YsSd TMOHATHS «S-, P-, d-3JeKTpOHHBIE




opOuTamm, «IHEPreTHYECKue YPOBHUY, O0BSACHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
COEIMHEHMNM 1o nmepuonaM u rpynnam Ilepuoandeckoil cucreMsl

xuMmudeckux anemernToB J.M. Menaeneera

2.3

ChopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh (OMHUCHIBATE) O0TINE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMIHBIX
KJIACCOB, TOJTBEPKAAaTh CYIIECTBOBAHNE T'E€HETUYECKOH CBS3U
MEXKIY HEOPraHWYECKHMH BEIIECTBAMH C IOMOIIBIO ypaBHEHHI

COOTBCTCTBYIOIIHUX XUMHUYICCKUX peaKHI/Iﬁ

2.4

ChopMHUpOBaHHOCT, YMEHMHM YyCTaHaBIMBAaTh ITPUHAJJIEKHOCTD
HEOPraHWYECKUX BEILECTB 110 UX COCTaBY K ONpPEAEIEHHOMY KJaccy
(rpynne) coequHeHu (IIpOCThIE BEIIECTBA — METAJIJIBI U HEMETAJLIBI,

OKCHABI, OCHOBaHUs, KMCJIOTHI, aM(bOTepHI)Ie TUAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCT, ~ YMEHHMIl  HCIOJIB30BAaTh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBJeHHS (OPMYJ BEIIECTB U ypaBHEHHI
XUMHYECKHAX Peakiuii, cucteMatrueckyo Homenkiatypy (IUPAC)
U TpUBHUAJbHBIC HA3BAHHS OTIEIbHBIX HEOPTaHMYECKUX BEIIECTB
(yrapHplii ra3, YIJIGKHUCHIBIA Ta3, aMMHaK, TaméHas W3BECTb,

HeraméHasi U3BeCTbh, MUTHEBAS COfA, MTUPUT U APYTHE)

2.6

ChopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATE) OOIIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, TOJTBEPKAAaTh CYIIECTBOBAHHE T'E€HETUYECKOH CBS3HU
MKy HEOPraHWYECKMMH BEIIECTBAMH C TOMOIIBID YpaBHEHHM

COOTBCTCTBYIOIIHNX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHUpOBaHHOCT,  yMEHHWH  IUIAHUPOBATh W BBINOJHSTH
XUMHYECKUU IKCIEPUMEHT (pa3ioKeHHe MEePOKCHAA BOJOpOIa B
NPUCYTCTBUM KaTajnW3aTopa, ONpPEACNICHHE Cpeabl PacTBOPOB
BCIICCTB C IIOMOIIBID YHUBEPCAILHOTO WHIUKATOpPA, BIUSHUC
pa3M4HbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIUH, PEaKIHK
HOHHOTI'0 0OMEHA, KaueCTBCHHBIC PEaKIIUU Ha CylbdaT-, KapOoHaT- U
XJIOPH1-AaHHOHBI, Ha KaTHOH aMMOHUH, pelieHue
IKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM «MeTauibi»y 1 «Hemeramib)
B COOTBETCTBHUM C TMPaBWIAMH TEXHUKH OE30MaCHOCTH IIpU
OoOpallleHuu C BEIIeCTBAMH M JIA0OpAaTOPHBIM OOOPYIOBAHHEM;

MNPEACTABJIATE PE3YIbTAThl XUMHUYCCKOI'0 J3KCIICPUMCHTA B (bopMe




3alMcu ypaBHEHUN COOTBETCTBYIOIMX peakuuid U (popMynnpoBarth

BBIBOABI HA OCHOBC 3THUX PE3YJIbTATOB

2.8

ChopMHPOBaHHOCTh YMEHHH COOJIFOIaTh MpPaBUJIa IOJIb30BAHUS
XUMHYECKON MOCYA0i U TabOopaTOPHBIM O0OpYIOBaHUEM, a TaKKe
npaBmia oOpalieHus C BEHIECTBAMH B COOTBETCTBUU  C
UHCTPYKIIUSMU IO BBIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX

OITIBITOB

2.9

CchopMHpPOBaHHOCTh ~ YMEHHMH  XapaKTepuU30BaTh XUMHUYECKHE
IIPOLIECCHI, JISKAIIME B OCHOBE IIPOMBIILUIEHHOIO IIOJIY4EHHs CEPHOI
KHCJIOThl, aMMHAaKa, a TaKKe cHOPMUPOBAHHOCTH IIPEICTAaBICHUH 00
Oo0IMMX HaAyyHbBIX MPUHLUIAX U IKOJOTMYECKUX Ipoliemax

XUMHUYECKOTO MPOU3BOACTBA

XHUMHUA U )KNU3HBb. PacuéThl

3.1

CdopmMupoBaHHOCTH MPEACTABICHUN O XUMUYECKON COCTABIISIOIEH
€CTeCTBEHHOHAYYHON KapTUHBI MHpaA, POJIM XHMHHU B TIO3HAHUU
SBJICHUW TPHUPOABI, B (OPMHUPOBAHUHM MBIIUICHUS M KYJbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOJAMMOM s
peIIeHHs] MPAKTHUYECKUX 3a/7ad M DKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 37I0POBBIO M TIPUPOTHON Cperie

3.2

ChopMUpOBaHHOCT, ~ yMEHHW  KPUTHYECKH  aHAIU3UPOBATH
XUMHUYECKYI0 MH(POPMAIIUIO, ITOTyd4aeMy0 U3 Pa3HBIX MCTOYHHKOB

(cpenctBa MaccoBOi KOMMYHHKAIIMH, ceTh IHTepHET U Apyrue)

3.3

CdopmupoBaHHOCTh yMEHUH COOJIIONATh MpPaBHIIA 3KOJIOTHYECKH
1enecoo0pa3Horo moBeAeHUsI B OBITY U TPYJOBOM JESITEIBHOCTH B
HENAX COXPaHEHHUS CBOETrO 3/I0POBbS U OKPYXKAloLeH MpUpOaHON

Cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JCWCTBHUS Ha JKUBBIE OPraHU3MBbl
onpeneséHHbIX BEUIECTB, MMOHMMas cMmblica mnokazarens [1IK,
MOSICHSITh HA TIPUMEPAX CHOCOOBI YMEHBIIICHUSI U TPEIOTBPAICHUS

HX BpCAHOI'O BOSﬂCﬁCTBHH Ha OpraHus3Mm 4€JI0BCKa

3.5

ChopMHUpOBaHHOCT, ~ YMEHUH  MpPOBOJUTH  BBIYMCIEHUS  C
WCII0JIb30BAaHUEM ITOHATUS «MaccoBas J0Js BEIIECTBA B paCTBOPE»,
00BEMHBIX OTHOIIEHHUI Ta3oB MPHU XUMHYECKUX PEAKIMIX, MacChl
BEIIeCTBA UM 00bEMA I'a30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA,

Macce Wi 00bEMY OJHOIO M3 YYACTBYIOIIMX B PEaKIMH BEIIECTB,




TenoBoro 3G dexTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MACCHI

BCHICCTB, IPCBpALICHUA U COXPAHCHU SHCPIUn




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

Teopernyeckne 0OCHOBBI OPraHMYECKON XUMHUHU

11

[IpenMer oprannyeckoil XUMUHU: €€ BOZHUKHOBEHUE, Pa3BUTUE U 3HAUYECHUE B
MOJIYYEHUH HOBBIX BELIECTB M MaTepUalioB. Teopusi CTPOEHUsI OPraHUYECKHUX

coennHeHnii A.M. BytnepoBa, €€ OCHOBHBIE M 0JIOKEHUS

1.2

CtpykTypHble (OpMYNIBI OpraHMYECKUX BelIecTB. ['omoiorusi, M3omepus.
XuMH4Yeckas CBA3b B OPraHMUYECKUX COCTUHEHUSX — OJMHApHBbIE M KpaTHBIE

CB3H. HpeI[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaHI/II/I OpraHN4YCCKUX BCIICCTB

1.3

Homenknatypa  opraHM4YeckMx  COCIMHEHUN  (cuUCTeMaThyeckas) |
TPUBHAJIbHBIE Ha3BAHUS BAXKHEUIINX NPEACTABUTENEH KJIACCOB OPraHMYECKHX

BEIIIECTB

VYriieBogopoast

2.1

AJIKaHBI: COCTaB M CTpPOEHUE, TOMOJIOTHYECKMH psna. MeraH M 3TaH —
MPOCTEHINNE MPEICTABUTENN alIKaHOB: (PU3MUECKHEe U XUMUYECKHE CBOWCTBA
(peakiuu 3aMelleHHs U TOPEeHMs), HaXOXKJEHUE B MpUpOJie, MOTyYeHHE U

MIPUMEHEHUE

2.2

AJKEHBI: COCTaB U CTpPOCHHUC, TOMOJOTMUECKUN pAana. OTHIIEH " MNpONUJICH —
HpOCTefIHIHe NpeaACTAaBUTCIIN AJIKCHOB: (1)I/I3I/I‘ICCKI/IC U XMMHYECKHE CBOMCTBa
(peaKHI/II/I ruapupoBaHusi, TaJIOIrCHUPOBAHUA, TUApPATAIIMH, OKHCIICHHA U

MOJIMMEPU3ALINK ), TIOJTY4EHHE U IPUMEHEHNE

2.3

Anxanuensl: OytamueH-1,3 u metmnOyraaueH-1,3: cTpoeHHe, BakKHEHIIHE
XUMHUYECKUE cBOlicTBa (peakmus MOJIMMEPU3AIUH ). [Tonyuenue

CUHTCTUYCCKOI'O KayuyKa U PC3HHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI, TOMOJIOTHYECKUHN Psil. ATIETHIICH —
MPOCTEUINI NpPEeICTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (u3nueckue U
XUMUYECKHE  CBOMCTBA (peakmWu THAPUPOBAHHS, TalOTCHUPOBAHMS,

rUpaTalyy, TOPEeHus), MOITy4eHUE U IPUMEHEHH e

2.5

Apenbl. beH301: cocTtaB, cTpoeHHE, (U3UYECKHE M XUMHUYECKHE CBOHCTBA
(peakuuu rajoreHUpOBaHUS W HUTPOBAHMS), MOJIYYCHHE U IPUMEHEHHE.
Tomyoin: cocTtaB, cTpoeHue, GU3NUECKHE M XUMHYECKHE CBOMCTBA (peakiuu

raJJOorcHUupoOBaHusA U HI/ITpOBaHI/ISI), IMOJIYUCHHUEC U IPUMCHCHHUC. ToxcuuHOCTH




apeHoB. ['eHeTnyeckas CBSA3b MEXIY YIJI€BOAOPOAAMH, NMPUHAIEKAIUMH K

Ppa3JIM4YHbIM KJlacCaM

2.6

[IpuposHbie MCTOYHUKH YIiieBOAopoaoB. IlpupojHbIi ra3 U NONyTHHIC
HedTsaHble Ta3el. Hed1h 1 €€ mpoucxoxknenue. CriocoOsl mepepadoTku HeTH:
MEePEroHKa, KPEKUHT (TePMUYECKUN, KaTaTuTUUYECKUi), nmuponus. [IponykTsl
nepepaboTku He(pTH, UX TNPUMEHEHHE B IPOMBIIIJICHHOCTH M B OBITY.

KaMeHHBI yrosb U MPOAYKTHI €ro nepepadoTKu

Kucnopoaconepxxanie oprannueckie CoeuHEHUs

3.1

Hpe}leJ’IBHLIG OIHOATOMHBIC  CITMPTHI. MeTtaHon MW 3TaHOMI: CTPOCHHUC,
(l)I/ISI/I‘ICCKI/IG U XHMHUYECKHE CBOMCTBA (peaKHI/II/I C aKTHMBHBIMH MCTAJlJIaMH,
raJJorcHoBoJ10poaamMu, ropeHI/Ie), IIPUMCHCHUEC. BOI[OpO,Z[HI)Ie CBA3U MCKIAY
MOJICKYJIaMHU CITUPTOB. I[eﬁCTBHe MCTAHOJIa U 3TaHOJIa Ha OPraHHU3M YCJIOBCKaA.
MHOroaToMHbBIC CIIMPTHI. OTHJICHTJINKOJIb U TJIMOCPUH: CTPOCHUC, (1)I/I3I/I‘ICCKI/I€
N XHMHYCECKHE CBOMCTBa (B3aI/IMOI[eI\/'ICTBI/I€ CO MICIIOYHBIMU MCETAaJlJIaMH,
KauCeCTBCHHAd pC€aKlud Ha MHOIOAaTOMHBLIC CHI/IpTBI). HeﬁCTBHC Ha OpraHusm

YCJIOBCKaA. HpI/IMeHeHI/IG MO epruHa U OTUJICHT JIMKOJIA

3.2

deHo:  CTpOEHUE MOJICKYJIbI, (H3WYECKHEe W XUMHYCECKHE CBOKMCTBA.

ToxcuuHocTh (peHona. [Ipumenenune genona

3.3

Anpaerunpl 1 KeToHbl. @OopMabIerul, areTaabJAerul: CTpoeHue, (GU3nIecKre
U XUMUYECKHE CBOWCTBA (pEakiMh OKHUCJICHHS W BOCCTAHOBJICHHS,

Ka4CCTBCHHBIC peaKHI/II/I), MOJIYYCHUC U IIPUMCHCHHUC

3.4

OnHOOCHOBHBIE Npe/ieNbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbHHASI M YKCYCHAsI
KHUCJIOTBL: CTpOeHue, (pru3nueckue U XUMHUYECKHe CBOICTBa (CBOWCTBa, O0IIHe
JUId KJlacca KHUCJIOT, peakuus 3TepuuKanuu), MojdydeHue U NPHUMEHEHHE.
CreaprHOBas U OJIEMHOBAs KMCJIOThI KK MIPEACTaBUTEH BBICIIMX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJIM BBICIIMX Kap60HOBBIX KHCJIOT, UX MOKOIICC JeiicTBUE

3.5

CrnoxHble 3pUpbI KaK IPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
s¢upoB. XKupsl. ['unponus xupos. [Ipumenenune xupoB. buonornyeckas poib

JKUPOB

3.6

VYTHneBoabl: COCTaB, KJIACCH(HUKAIUS YIIIEBOAOB (MOHO-, TU- U TIOJHCAXaPUIbI).
['moko3a — mpocTelmii MOHOCaxapul: OCOOCHHOCTH CTPOEHUS MOJICKYJIbI,
¢usnyeckne M XUMHUYECKHE CBOWCTBAa (B3aMMOAEWUCTBUE C THUIPOKCHIOM
meau(ll), okucrmeHme aMMHUauHBIM  pacTBOpoM  okcuaa  cepedpa(l),
BOCCTAaHOBJIEHHE, OPOYKEHUE III0OKO3bI), HAXOXKEHUE B IPUPOJIE, TPUMEHEHUE,
ounonornyeckas posib. @orocunTtes. PpykTo3a Kak u3omep riaroko3sl. Kpaxman

" ICJUI0JI03a KaK IMMPHUPOJHBIC ITOJIUMCEPBI. CTpOGHI/IC KpaxmaJja U OeJIJIF0JIO3bI.




dusnueckne W XUMHUYECKHME CBOMCTBAa KpaxMmala (THIPOIW3, KadyeCTBEHHAs

PEaKIus C NOJA0M)

AzoTrcoaepxalue OpraHudecKue COSTMHCHUS

4.1

AMUHOKHCIIOTHI KaK aM(pOTepHbIE OpraHuYecKue coennHeHus. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHUCIIOT (Ha MpuMepe TauiuHa). buonorundyeckoe

3HAYCHHUEC aMHUHOKHCJIOT. HCHTI/I}II)I

4.2

benkn kak NpUPOAHBIE BBICOKOMOJEKYJSIPHbIE coeauHeHus. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB:

ruapojin3, 1cHaTypaluua, Ka4CCTBCHHBIC PCAKIIMU HaA Oenku

BBICOKOMOJIEKYIISIPHBIE COCAMHEHUS

5.1

OcCHOBHEIE MOHATUS XUMHHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMCED,
MoJIMMEP, CTPYKTYpPHOC 3BCHO, CTCIICHDb IMoJIMMEpU3alnu, CpCaHgaAa
MOJICKYJIpHAas Macca. OCHOBHEIE MCTOJIbl CHHTEC3a BbICOKOMOJICKYJIAPHBIX

COCTUHCHUMN — noJimMepur3alAa U IMOJUKOHACHCAI A

5.2

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHHUS BEIIECTB M HX IPEBpallCHHil:
O3HAKOMJIEHHME ¢ o0pa3lamMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,

IJJACTMACC, KaydyKoB. [loyueHne CHHTETUYECKOr0 KayuyKa U pEe3UHbI




11 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTndeckre OCHOBBI XUMUU

1.1

XuMH4ecKkuii asieMeHT. AToM. Sipo aToma, U30TOMNbL. DIEKTPOHHAsE 000JI0UKA.
DHepreTuveckue ypOBHH, MOAYypPOBHH. ATOMHbIe opOutamu, S-, p-, d-
a1eMeHThl. OcO0EHHOCTH pacnpeieseHus JIEKTPOHOB 110 OpOUTAIAM B aTOMaxX

QJICMCHTOB IICPBbLIX IICTI)I];)éX IIepruoao0B. SHCKTpOHHaﬂ KOH(l)I/IpraHI/ISI dTOMOB

1.2

[Tepuognueckuit 3axkoH u [lepuonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa. CBs3p mnepuoanueckoro 3akoHa u Ilepmonnueckoit
CHUCTEMBI XUMUUYecKUX 31eMeHToB [[.1. MeHeneeBa ¢ COBpeMEHHOU TEOpHU e
CTPOCHHMSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CJIOXKHBIX BEIIECTB IO I'PYIaM U

nepruojaam. 3HaueHue IMCPUOANICCKOr0 3aKOHA B Pa3BUTUH HAYKHU

1.3

Crpoenue BeniectBa. XuUMHUUYECKas CBS3b. BHIBI XUMHUYECKOH CBSI3HU
(KoBaJIeHTHAsI HETOJSIpHAS W TOJSIpHas, WOHHAs, MeTaaudeckas). VoHbI:
KaTHOHBI W aHUOHBI. MeXaHu3Mbl OOpa30BaHUS KOBAJICHTHOW XHUMHYECKOMN

cBsi3U (OOMEHHBIN U IOHOPHO-AKIIETITOPHBIN). BogopoaHas cBsizb

1.4

BaneHTHOCTB. DJIeKTpOOTpULIATENBHOCTh. CTENEHb OKUCIEHUS

1.5

BemectBa  MOJEKYJISIpHOTO U HEMOJIEKYJISIPHOTO  CTPOEHHA. 3aKOH
IOCTOSIHCTBA ~ COCTaBa  BeEIIECTBA. [HMBl KPUCTAJUIMYECKUX  PEHIETOK.
3aBUCHMOCTb CBOIMCTBAa BEUIECTB OT THUIA KPUCTAJUIMUECKOH pEeIIETKHU.
[lonsitue o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJIJIOWAHBIE PACTBOPHI.

MaccoBas 10Jis BelecTBa B pacTBOpe

1.6

Knaccuduxanms HEOPraHUYECKUX COCIMHEHHH. Homenknarypa

HCOPraHN4CCKHUX BCUICCTB

1.7

Xumuueckass — peakuus. Krnaccuukanus  XMMHUECKHX ~ pEakiuid B
HEOPraHM4YECKON M OPraHuueCKOl XMMHUH. 3aKOH COXPaHEHHUS MACChl BEILIECTB,

3aKOH COXPAHEHUS U IIPEBPALIEHUS SHEPrUU IIPU XUMUUECKUX PEAKLIMAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3IMyHbIX (PaKTOPOB

1.9

OOpatuMble peakiuu. XUMHUYECKOe paBHOBecHe. DakTOpbl, BIMSIONIUME Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunuun Jle [latense

1.10

Onexrponutrnyeckas nuccoruanus. CuiibHble U crnadble anekTponuTel. Cpena
BOJHBIX PACTBOPOB BEHICCTB: KHCIIas, HeﬁTpaHLHaSI, IIeJI04Hasd. P €aKIInu

HOHHOT0 00OMeHa




1.11

OKHCIUTEIRHO-BOCCTAHOBUTCILHBIC peakuuun

Heopranuueckast xuMust

2.1

Hemeramnbl.  [lonoxenue HemerauioB B llepuonuueckoit  cucreme
XuMHU4eckux deMenToB [[.M. MenaeneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB.
dusuyeckre CBOMCTBA HEMETAJIOB. AJUIOTPONUS HEMETaJUIOB (Ha Mmpumepe

KHCIIOpoAa, cepbl, hocdopa u yrieponaa)

2.2

XUMHUYECKHE CBOWCTBA BAXKHEWUIIMX HEMETAJUIOB (TajlOr€HOB, CEphbI, a30Ta,
docdopa, yrmepoga W KpEeMHHUA) W UX  COCAUHEHUU  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIIMUX KHCIIOT, BOJOPOJHBIX coenanHeHui). I[IpumeHenwue

Ba)XXHEHIIIMX HEMETAJIJIOB U UX COCAUHEHUMN

2.3

Mertamisl. [lonoxenue meramnoB B Ilepuonnueckoil cUCTEME XUMUYECKHMX
anementoB J[.M. MenneneeBa. OcCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
obosiouek aromMoB MeTaiuioB. OOmme ¢uU3MYecKue CBOICTBA MeETaJlJIOB.

CIuiaBbl METaJIOB. 9J'IeI(TpOXI/IMI/I‘leCKI/II71 pAaa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

24

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPHUM, KaJWid, KaJdblUH,
MarHui, aJlOMUHUM, [IMHK, XPOM, JK€JIe30, Melb) U UX coeauHeHui. O0mme

Croco0bI OMy4YeHus MeTaioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE

2.5

I'eneTnueckas CBS3b HCOPraHM4CeCKUX BCIICCTB, IMPHHAMJICKAIIUX K

Ppa3iIM4YHBIM KJIaCCaM

XUMUA U )KA3HD

3.1

Ponp xumum B oOecriedeHUN SKOJOTUYECKOM, SHEPreTUYEeCKOM M MHUIIEBOM
0e30MacHOCTH, Pa3BUTUHU MeIULIMHBL. [[oOHSATHE O HayYHBIX METOIaX MO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKI_[I/Iﬁ

3.2

[IpencraBiienust 00 00X HAYYHBIX TPUHIIUIIAX TPOMBIIIICHHOTO IOy CHHS
BAKHENIIMX BEHIECTB. YeIIOBEK B MUPE BEIIECTB U MAaTEPUAJIOB: BaXKHEHILINE
CTPOUTENbHBIE MAaTEpPHalbl, KOHCTPYKIIMOHHBIE MAaTEPHANIbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepUaJibl JJIs 3JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U

MUHEpajbHbIE YJOOPEHUSI

3.3

XuMHUS W 370pOBbE UENOBEKAa: MpaBWIa KCIOIb30BAHUS JIEKAPCTBEHHBIX
mpenaparoB, IpaBuia OE30MacCHOrO HCIOJIB30BAHMS MPErnapaToB OBITOBON

XNMHUH B HOBCCHHCBHOﬁ KHN3HU
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