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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENbHOW MNPOrpaMMbl CpPEJHEro o00IIero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DefepaibHOM  TOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa30BaTENbHBIX Opranu3anusx Poccuiickoii
@denepanuy, peamu3yOIIUX OCHOBHBIE 0O0pa3oBaTElbHbIE MIPOrPAMMBIL, U
OCHOBHBIX TIONOXKeHUM «Crparernn pa3BuTusl BocnuTaHus B Poccuiickoi
deneparuun Ha niepuoa g0 2025 rona» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel cTpareruu o0y4eHHsl, BOCIIUTAHUS U Pa3BUTHSA 00yYarOUUXCsl CpeCTBAMU
yaebHoro npeameta «Xumush» 1151 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHnentyaibHbie TosioxkeHuss GI'OC COO o B3auM00OyCIOBICHHOCTH IICIICH,
colepKaHusl, Pe3yJIbTaTOB OO0y4YyeHHs M TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpPraHu3alvy, SBISIETCS HEOThEMJIEMON YacThl0 HX
oOpazoBaHHOcTH. OHO CHYXHUT 3aBepUIAlONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHs. IJTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYJIbTYPHI
YeJloBeKa, a TakKe DSKOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO M HOpUpPONHON cpene. Peanusyercs xumudeckoe o0Opa3oBaHUe
oOyyJaronuxcsi Ha ypoBHE CpeiHero o0miero o0pa3oBaHusi CpeCcTBaMU y4eOHOTO
npeamMera «XHMHS», COJIEPKAHHE M TIOCTPOECHHE KOTOPOro OIPEIEIEHbl B
nporpaMMe MO XUMHH C Yy4€TOM CHeUM(PUKHA HAyKH XUMUH, €€ 3HAYeHUs B
NO3HAaHUM TIPUPOABI U B MaTepUaIbHOW XKU3HU OOLIECTBa, a TaKke C Y4ETOM
o0lmux 1ened W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT 0COOyI0 POjb B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUUA HOBOW 0a3bl MaTepUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE€ IEJOCTHOTO MPEJCTAaBICHUS 00 OKpYKaroIIeM MHUpE Kak O €IUHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTAMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMM, XMMUsS CTaja
HEOTHEMJIEMOMN YacCThI0O MUPOBOH KYJIBTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HaIlpaBJIeHA HA pEUICHUE
I00ANBbHBIX TPOOJIEM YCTOMYMBOIO PpPAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
OHEPTreTUYECKOM, MUIIEBON, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ OOIIMMM WENSIMU W TNPUHIUIIAMH CPEIHEr0 OOLIEro
obOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHB
U3yYCHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIBTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOJMMYI0O WM JJIS BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeameTa  «XUMHS»  SBISIOTCA  0a30Bble  KypChl —
«Oprannueckass xumuss» U «OOwmwas v HEOpraHUYecKas XHMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUECHHEM 3HAHUW U3 OOIIeH XUMUM) U
OpraHnyeckon xuMuu. PopMUpOBaHUE NaHHON CHUCTEMBI 3HAHUM IIPU HU3YyUYCHUU
npeaMera oOecleuynMBaeT BO3MOXXHOCTh PACCMOTPEHUST BCEro MHOrooOpasus
BELLECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3y4YeHUI0 y4eOHOro wmarepuana Hu OOyCIIOBJEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMY4ECKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHUI, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKMX M DIJIEKTPOHHBIX
NpeACTaBlIeHU O CTpoeHuHu BemiecTB. CBelneHUs 00 U3y4yaeMblX B Kypce
BELLECTBAX JAIOTCSA B PAa3BUTHU — OT YIJIEBOJAOPOJOB 10 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAMHEHUMU. B Kypce OpraHM4eckol XWUMHHM MOJIyYarOT pPa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHBIC
IPEICTABICHUS O XUMUYECKON CBS3M, KIAaCCU(PUKAIIMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIUH.

[Tonx HOBBIM yriaom 3peHuss B mpeameTe «XHUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YUYEHHBII Ha YpPOBHE OCHOBHOrO OOIIEro 0oOpa30oBaHMs
TEOPETUYECKU Marepual H (PaKTOJOTMYECKHME CBEJIEHUS O BeEllecTBaX U
XUMUYeCKoN peakuuu. Tak, B 4acTHOCTHU, B Kypce «OOuias U HeopraHudeckas
XUMUSD» 00ydarouuMcsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0JIOTMYECKUX TMO3UIIUH,



IyOKe TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIMHA H3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIOIIEH U TPOTHOZUPYIOIICH.

Envnasg cucrema 3HaHUM O BaXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBax W NPHUMEHEHHH, a TAK)KE€ O XMMHUYECKHX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JomoyHsgeTrcs B Kypcax 10 m 11 xmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMH KYJIbTYpPOJIOTUYECKUNA W MPUKIIAJIHON
XapakTep. OTU 3HAHHUS CHOCOOCTBYIOT NOHMMAaHHUIO B3aUMOCBSI3M XUMUU C
IPYTUMH HayKaMH, PacKpbIBalOT €€ pPOJIb B II03HABATEIBbHOW U IPAKTUYECKOUN
NEeATENbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKECHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO © JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBATh MHGOpMAIUIO U
OpPUMEHATh €€ JJId TONOJHEHUS 3HaHUM, pEelIeHUs WHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4. B 1enom coaepxkanue yueOHOTO
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHS  HM3Yy4YEHUSI OPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI ISl TTOHMMAaHUS
dunocockux HAeH, TaKMX KakK: MaTepualibHOE €IMHCTBO HEOPIaHMYECKOro M
OpraHUYeCcKOro MHUpa, OOYCJIOBJIEHHOCTh CBOMICTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, IT03HABAEMOCTh MPUPOJHBIX SBJICHUN MYTEM OKCIEPUMEHTA U
pelIeHus] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu ©  TEOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTHUYECKUX Ipobiiem, a
TaK)Ke Mpo0JeM cOepexeHuss IHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agady  BOCHHUTAHUS, Pa3BUTUA M COLMAIM3ALIMHU
oOyyJaronuxcsi TPUHATBIE MPOrpaMMON MO XHMHHM TOJXOJBI K OINPEIEICHUIO
colepkaHusi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (OpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOIMUX 0a30Boe 3HAYEHUE s
pa3IMYHBIX BHJOB JCSATEIBHOCTH: pEHICHWs MpoOiieM, TOWCKa, aHauu3a u
00paboTku uHbopMaIuu, HeOOXOAUMBIX IS TPUOOPETEHHMSI OTBITA MTPAKTUYECKON
U HCCIIEIOBATENbCKONW AEATEIbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemnomaBaHMs XMMHHM KakK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MPU OMPEACICHUN
COJIEPKATENIbHOM XapaKTEepPUCTUKHU LIeJIe HM3y4YeHUs IpEeaMEeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (HOPMUPOBAHHE OCHOB
XMMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATENBHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH U3y4YeHUs
IIpeaMeETa SABJISIETCS BIOJIHE OITPABIaHHBIM.



CormacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IEJSIMH W3Y4YEHUS TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 kJi1.) SABIAIOTCSA:

e (QopMHpOBaHHWE CHUCTEMBl XHMHUYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHS, PyH/IaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHE S3bIKa HAYKH, YCBOEHHWE U TMOHMMAaHUE CYIIHOCTH JOCTYIHBIX
00001IeHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMJIEHUE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIISCTB M XUMHUYCCKHUX PEaKIHWi, HEOOXOAMMBIX ISl TMPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIISCTB W XHUMHYECKUX SIBICHHM,
UMEIOIIUX MECTO B IPUPO/JIC, B MPAKTUYECKOU U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUU U CIIOCOOOB JACATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM IpPaBHII
0e301acHOro oOpamieHust ¢ BEIIECTBAMM.

Hapsny ¢ atum, conepkaTenbHas XapaKTepUCTHKA LIeJIeW U 3a/lay U3y4eHUs
peaMeTa B IporpaMme 1Mo XUMHHM YyTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero olmiero oopazoBanus. Ceromns B
OpernojlaBaHu  XUMHM B OOJIbIlIed  CTENEHM OTHAETCA  MPEeANouTeHUe
MPAaKTUYECKOM KOMIIOHEHTE COJIep)KaHUsi OOy4YEeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA 00IICO0pa30BaTEIHLHOM OpPTaHW3aIlid, BIAICIONIETO HE
HA0OpOM 3HaHWM, a (PYHKIIMOHAJIBLHOW TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMA aKTUBHOI'O TMOJIYYEHHsS] 3HAHUN U NPUMEHEHUS UX B PEabHOU KU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1au.

B cBsi3u ¢ »TUM mOpu u3ydyeHHHM TpeaMera «XUMHUs» JIOMUHHUPYIOIIEe
3Ha4YCHUE MPUOOPETAIOT TaKKE 1IeJIN U 3a]]a4H, KaK:

ajanTtanusi 00y4aromuxcsl K YCIOBHSIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHHE  MHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
CcaM0O00Opa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPaMOTHBIX
pENICHU B KOHKPETHBIX KU3HCHHBIX CUTYAIUsAX, CBA3AHHBIX C BEIIECTBAMHU U MX
MPUMEHEHUEM;

dbopmupoBaHre y O0Oy4aromUXCsi KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETCHIIUI), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE IS Pa3IM4HBbIX BHJIOB
NEeSATENbHOCTU: PElIeHHs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKM MH(POpPMALINH,
HEOOXOMMMBIX JUIsl TPUOOPETEHUSI OMbITa ACATENHHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXKe U1 OIEHKH C TO3UIUN
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEUIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YeJI0BEKa U MPUPOHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEHN 00yYarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEILHO TPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHaM3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHMHM W TPOBEIACHUH XUMHUYCCKOTO
HKCIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydJarommxcss yOEXKIEHHOCTH B TyMaHUCTHYECKOUN
HAIPaBJICHHOCTH XMMHH, €€ BaXKHOW POJU B PEHICHUH TJIO0ANBbHBIX MpPOOIeM
PalMOHAIIBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOJHEHUS SHEPIeTHUECKUX PECYPCOB U
COXpaHEHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEper HOTO
OTHOILIEHUSI K MPUPOJAE U CBOEMY 3JI0POBBIO, a TaKXe MNPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUSI TOJYUYCHHBIX 3HAHWM I TPUHATUS TPAMOTHBIX PEIICHUA B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMU.

B ydyeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpPEeaMET «XUMUS»
0a30BOr0 ypOBHS BXOJUT B COCTaB MpeaAMETHOUN oOnactu «EcTecTBeHHO-HAyUHbIE
IPEIMETHD).

OO11ee ynCI0 YacoB, OTBEAEHHBIX VISl U3YUYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero oOrmero odpazoBaHus, cocrapisieT 68 dacoB: B 10 kimacce — 34 4gaca (1
yac B HeJento), B 11 kinacce — 34 yaca (1 yac B Heiemio).



COJEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernyeckune 0CHOBBI OPraHMYECKON XUMHHU

IIpenmer opraHNYeCcKON XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHS OPraHuyYeCKHX
coenunenmniit A. M. bytnepoBa, e€ ocHoBHbIE non0xkeHHsI. CTPyKTypHBIE (OPMYJIBI
OpraHMYecKUX BewlecTB. l'omoisiorusi, wu3omepus. XHMHYECKas CBA3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

ITpencraBinenue o kiaccUpuUKallMyu OpraHndyeckux BeuiecTB. HomeHnknarypa
OpraHUYeCKUX COEJMHEHHMH (chcTeMaThyeckas) M TpPUBHAJIbHbIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpPUMEHTAJIBHBIE METOJbl M3Yy4YEHHMS BEIIECTB M HUX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYeCKMX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKMX BEUIECTB, HAONIOACHHE U
ONMKCAaHUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TIaBJIeHUE, 0OyTIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB W CTPOEHWE, IOMOJIOTMYECKMH psn. MeraH W d3TaH —
OpoCTEUIINE MPEJCTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKUE CBOICTBA
(peakuuu 3aMelleHus] U TOpPEHUs), HAaxOXKJIEHUWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHUYECKHUM psii. DTUIIEH U MPONMWIEH —
IOpOCTEHIINE NPEACTABUTENN aJKEHOB: (PU3NYECKUE W XHMHUYECKHME CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJIOIC€HUPOBAHUSA, TUApATALMH, OKHUCIECHHUS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 m MmerunOyranueH-1,3: cTpoeHue, BaKHEWIINE
XMMHMYECKHE CBOMCTBa (peakuust noiaumepusanuu). IlonydyeHne CHHTETHYECKOIrO
Kay4dyKa U pe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FOMOJOTUYECKHUM psifl. ALIETHIIEH
— TPOCTEHIINKA TPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEaKkLMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THAPATALVH,
TOPEHMSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensbl. bensoin: coctaB, cTpoeHue, QpU3NYECKHE U XMMHYECKUE CBOMICTBA
(peakuuu raJloreHUpOBaHMUS U HUTPOBAHUS), MOJIyYEHUE U NpUMEHEeHHe. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS. U HUMPOBAHUS), NOLYYeHue u npumerenue. TOKCUYHOCTH



apeHoB. l'eHeTmyeckass CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALUMUA K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YIIE€BOAOPOAOB. lIpupoaHbii ra3 v IOIYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxnenue. CnocoObl nepepabOTKH HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuposu3. IIpoaykTsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KameHHbBIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJBl M3y4YEHHUs BELIECTB U MX IPEBPAILLCHMIA:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUTACTMAcC, KaydyKOB W PE3UHBI, KOJUICKIHUU
«Hedpte» u  «Yromp», MOAETUPOBAHUWE  MOJEKYJ]  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, [TPOBEICHUE NPAKTUUECKON paboThl: MOJyYEHHUE ITHIIEHA
Y U3YYECHHUE €TO CBOMCTB.

Pacuérnsle 3aauu.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IPOAYKTA PEAaKLUUU 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOIO U3 UCXOJHBIX BEIECTB WIN IPOJYKTOB PEAKIIUN).

Kuciopoaconep:kamue opranu4eckKue CoeAMHEHUs

[IpenenpHble OOHOATOMHBIE CIMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢u3nueckue M XHUMHUYECKHME CBOMCTBA (peakUMM C AKTUBHBIMH METaJlJIaMH,
raJIOTeHOBOJIOPOIAMH, TOPEHHUE), NPHUMEHEHHE. BOJOpOoAHBIE CBSI3HM MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOIa ¥ 3TaHOJIa HA OPTaHKU3M YeJIOBEKa.

MHoroaromMHsle  COMPTHL. OJTWICHIJMKOJIb W  IJIMLEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJICHCTBUE CO  IIEIOYHBIMU
MeTa/llaMH, KauyeCTBEHHas pEaKUus Ha MHOIOAaTOMHBIE CIHpPTHI). JleiicTBuE Ha
opraHusM uenoBeka. [Ipumenenue runepusa 1 3THIICHIVIKOJIA.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE UM XHUMHUYECKHE CBOMCTBA.
TokcuunocTh (penona. Ilpumenenue gpenona.

Anpperunpl U kemownwvl. DopManpleruil, AUETAIBIACTHI:  CTPOEHUE,
¢usnyeckue U XMMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIINH), IOJYUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHAasl KHCIIOTBI: CTpPOCHHE, (PU3MUECKHe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
oOmrue sl Kiacca KUCIOT, peakius 3TepuuKalnn), moTydeHHEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KakK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLEE IEHCTBHUE.

CnoxHble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaposnus
cnoxHbIX 3¢upos. Kupsl. ['naponus xxupos. [Ipumenenne xupos. buonornueckas

POJIb )KUPOB.



VYrneBoabl:  cocTaB, KilacCH(HUKanus — YrJeBoJoB  (MOHO-, [JH- H
nosiucaxapubl). ['Moko3a — npocTeuimmii MoOHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKUEe W XHMHYECKHE CBOMCTBa (B3aUMOJECICTBUE C
ruapokcusiom Menu(ll), oxkucineHne ammuauHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOKIEHUE B IPUPOJE, MPUMEHEHUE,
ouonornueckas poib. Porocunte3. OpykTo3a Kak H30MeEP IIIFOKO3BI.

KpaxMan u nemironos3a Kak NpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heiosio3bl.  Pu3nueckue W XUMHYECKHE CBOMCTBA Kpaxmayia (TUIPOJIU3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCHEPUMEHTAIBHBIE METOJbl M3Yy4YEHHMS BEIIECTB M HUX IPEBpAIICHUIL:
poBe/ieHHe, HAOJIIOJICHHE U ONHCAHHE JEMOHCTPAIMOHHBIX OMBITOB: T'OpPEHHUE
CIIUPTOB, KAa4€CTBEHHBIC PEAKIIMM OJIHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJUIIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHIA
cepebpa(l) m rumpoxcumom wmemu(Il), B3ammMopeiicTBue Kpaxmana ¢ HOIOM),
IIPOBE/ICHNE MPAKTUYECKOU paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU MO M3BECTHBIM MAcCe,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WJIH IPOJYKTOB PEAKIUN).

A30TcozepxKalmue OpraHunueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranuueckue coeauHenus. Gusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe INMiIHMHA). buomornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAllHsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKU.

OKCHEepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpAIICHUIL:
HaOJII0/IEHUE U OINKMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HATypauus OeIKOB IpU
HarpeBaHUM, LIBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoJieKy IsIpHbIE COeIUHEHHUS

OCHOBHBIE TMOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSIS MOJIEKYJIApHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAVUHEHUN —
MOJIMMEPU3ALUS U TTOJTUKOHICHCALIUS.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB M HUX MpEeBpalleHUIl:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TOHSTUWA, TaK W TOHSITUN, SIBJISIOIIUXCS CUCTEMHBIMHU I OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO0nIre ecTeCTBEHHO-HAYYHbIE MOHSTHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KJIacCU(PUKALUS, MEPUOAUIHOCTh, HAOIIOACHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIIMPOBAHUE.

@dusnka: Marepus, DJHEPrHUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUM ypOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U €AUHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBbIC BeliecTBa (OE€NKH, YIJIEBOJbI, KHUPBI,
(bepMeHTHI).

['eorpadus: MuHEpaAIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHoyOrusi: NUUIEBBIE MPOAYKTH, OCHOBBI PAalMOHAJIBbHOIO MHUTaHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTbl, MaTEpUAIIbI U3
VMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teoperuueckne 0CHOBbI XUMHH

XuMUYecKuil 3naeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00010uKa. DHEpPreTHuecKrue ypoBHH, MOJAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUs AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIECKTPOHHASI KOH(DUTYpaIKs ATOMOB.

[lepnoanueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoguyueckoil cucTeMbl
xumuueckux anemeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIINaM U MEPUOJIAM.
3HaYCHHE NEPUOIUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHJbl XHMHYECKOH CBSI3U
(KoBaJIeHTHAs HEMOJISIpHAS W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBA3M (OOMEHHBII U  JIOHOPHO-
akuentopHslil). BomopongHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIBI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[lonsTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [ €HeTHYeckas CBsSI3b HEOPraHWYECKUX BELIECTB,
MPUHALICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumunyeckass — peakius.  Knaccudukamuss  XMMHUYECKHMX — peakuuid B
HEOPraHMYEeCKOM M OpPraHWYeCKON XHMMHHU. 3aKOH COXPAHEHUsI MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHHS YSHEPTUH MIPU XUMHUYECKUX PEAKLIMX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTuMBbIE
peakiuu. XHUMHUYECKOE paBHOBecue. @DaKkTOpbl, BIMAIOIIUE HA COCTOSAHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [larense.

Onextponutuyeckas auccornuanusg. CuibHbIe U ciadbie anekTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX NPEBPALLICHUN:
neMoHctpauus tabnun «llepuonuueckas cuctema XxumMudeckux snemeHToB [, .
MenpeneeBay, U3ydeHHE MOJENECH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJeHUE W
OMHCaHUe JEMOHCTPAIIMOHHBIX U Ja00OpaTOPHBIX OMBITOB (Pa3ioKEeHUE MEPOKCH 1A
BOJOPOJIa B PUCYTCTBUU KaTaIM3aTOPA, ONPEAEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOUIbI0 YHUBEPCAIBHOIO HHJMKATOpPAa, pEaKIUHM HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BnusHue pa3nuuHbiX (akTOPOB Ha CKOPOCTh
XUMUYECKON pEAKLIUM.

Pacuérnrle 3amaun.

Pacu€tel 1O ypaBHEHMSAM XMMHUYECKUX pEaKLUMM, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHHEM IIOHSTUSA «MAaCCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxxkenne HemetaiuioB B llepuoamueckoir  cucreme
xumuueckux sneMmenTtoB [[. M. MenpeneeBa U1 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nuecKkue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAIOB (HA MpuMepe
KHCJIOpPOJIa, cephl, pochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBAa BAKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbI, a30Ta,
docdhopa, yriepoga U KpeMHHs])) U MX  COeAUMHEHUM  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI).

[IpruMeHeHne BaXXKHENUIINX HEMETAIUIOB U UX COEMHEHUN.



Meramnsl. Ilonoxenune meraiuioB B llepuognueckon cucreMe XMMHYECKUX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
atoMoB MeTayuioB. O0mue guiznueckue coiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HAIIPSKEHUN METaJIIOB.

XUMUYECKHE CBOWCTBA BAXKHEUINMX METAUIOB (HATPHl, KaJluil, KaJIbIUH,
MarHui, aTlOMUHUM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mmue crnocoObl MmoxyyeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAIBHBIE METOJAbl HM3YyYEHUsS BEHIECTB M HX IPEBPALICHUMN:
U3y4YeHUE KOJUIEKINH «MeTamibl M CIUIaBbl», 00pa3IOB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aa4, HAOJIOJICHWE U OINHUCAHME JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJI0UYel, KAYeCTBEHHBIC PEAKI[MM Ha KATUOHBI METAJLJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemecTBa uian 00BbEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOTO M3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEIIECTB UMEET MPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B oOecrieueHHH SKOJOTHUYECKOM, IHEPTeTHUYECKON U MHIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIIAX MPOMBINIJICHHOTO
IOJIy4YE€HUSI BAXKHEUIINX BELIECTB.

UenoBek B MHpE BELIECTB W MATEpUANIOB: BAKHEHUIIME CTPOUTEIIbHbBIC
Marepualbl, KOHCTPYKIMOHHbIE MAaTEpHUaNIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTtepuaibl sl 3JIEKTPOHUKH, HAHOMAaTEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yAaoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E30MaCHOTO UCIOIb30BaHUS MPENapaToOB OBITOBOM XUMUU
B IOBCEIHECBHOM KHU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanmss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3y4YEHHM OO0Imed u
HEOpPraHnveckod xuMuu B 11 Kilacce oCyIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
o0IMX €CTeCTBEHHO-HAYYHbIX TMOHSATUH, TaK W TMOHATHM, SBISIOMIUXCS
CHUCTEMHBIMU JJIs1 OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCu(pUKAIMs, TEePUOJANIYHOCTh, HAOII0ICHHE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dwusuka: MaTepus, YJHEPTHsI, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJMOAKTUBHOCTh, MOJICKYJIa, JHEPTETHUCCKUN YPOBCHb, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSIHME BEIIeCcTBa, (PU3MUESCKHE BEIMYUHBI M CIMHHUIBI MX
U3MEPCHHUSI, CKOPOCTb.

buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOIJIEMECHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIbI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
pECypCHI.

TexHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTh, METaUTyprusi, POU3BOJCTBO
CTPOUTEIILHBIX MaTepUAJIOB, CEIIbCKOXO3SHCTBEHHOE TIPOM3BOJACTBO, ITHINEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTHUCCKas  MPOMBIILICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TIPEnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEepHAJIOB,
3JICKTPOHHAS TPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0o0yyaroImMUMHUCAd TporpaMM CpeaHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METaNnpeIMETHbIM M MOpeaAMETHbIM). HaydHo-MeToauueckoil OCHOBOM s
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPaMM CPEIHEro OOIIEero
00pa3oBaHUsl SIBJISETCS] CUCTEMHO-JEATEIbHOCTHBIN MOXO/I.

B cootBeTcTBUM € CHCTEMHO-ACSATEILHOCTHBIM MOJIXOJOM B CTPYKType
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHUMHs» Ha yYpPOBHE CPEIHErO
o01ero o0pa3oBaHuUs BBIJICIICHBI CICAYIOITUE COCTABIISIOIIHUE:

OCO3HaHUE OOYYaIOIIMMHCS POCCUUCKOM TIPaKJIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaAMOOIIPE/IEIICHHUIO;

HAJINYUE MOTUBAINH K O0yUCHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJAULIMIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOyYarouuxcsi pPyKOBOJICTBOBATHCS B CBOEH
JEATEeIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMHU, MPUCYIIUMHU I€JI0CTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HAJIM4YUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPBl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSI TpeaMeTa «XUMHsS» JIOCTUTalTCS B
€AMHCTBE YYEOHOM U BOCIHUTATEIBHON JIEATEIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaJaMid POCCHUUCKOTO TPaKJAHCKOTO OOIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIMMHU  Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyvarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OINBITA I[IO3HABATEIIbBHOW W MPAKTUYECKON JAESITEIbHOCTU
oOyyJaronuxcst 1o peaausalii NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacCTH:

1) rpax1aHCKOT0 BOCIIMTAHMS:

OCO3HaHMS 00YYAIOIMMUCA CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEIBHOCTH IPHU CO3JAHUHU
y4eOHBIX MPOEKTOB, PELICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHMMAThb WM NPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apTryMEHTHI IPYTHX PH aHAIHU3E PA3TUYHBIX BUJIOB YU4EOHOH 1€ATEIbHOCTH;

2) MaTPpHOTHUYECKOT0 BOCIINTAHUS:

LIEHHOCTHOIO OTHOLICHWS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OT€YECTBECHHON XHMMHM,

YBaXEHUS K MPOLECCY TBOpPYECTBA B O0OJACTU TEOPUU M MPAKTUUYECKOIO
IIPUMEHEHUS XMMHUH, OCO3HAHUSA TOTO, YTO JAOCTHKECHHUS HAYKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCHEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSIHHOT'O TPyJAa YYEHBIX U IPAKTUKOB;

MHTEpeca M IO3HABATENbHBIX MOTHBOB B IOJYYEHUH H MOCIEIYIOIIEM
aHanu3e MHQOpPMAINH O MEPEAOBBIX JOCTIKEHUSAX COBPEMEHHOW OTEYeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TIOBEEHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
Y NIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIBHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE MOBEACHUE M IOCTYIIKM CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE ITOCHEACTBUUA 3THX
IIOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEN 310poBOro U 0Oe30macHoro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3myeckomy u
IICUXUYECKOMY 30POBBIO;

coOMIoCHUsT TpaBMJI OE30MacCHOTO OOpalieHus] ¢ BeUleCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NMOHUMAHHUSI LEHHOCTH TNPaBWJ HWHJIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHUS MOCJEACTBUNA W HENPUATUS BPEOHBIX NPUBBIUEK (yNOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOr0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKOM
NEeSATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCEIICHUHM MPAKTHYECKUX 3a7ad
COIIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeCca K MPAKTUIECKOMY M3yUYCHHUIO MPOdecCruidl pa3aIuyHoOro pojaa, B TOM
YKUCJI€ HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUHU
oOpazoBanmsi, Oyaymield Mpopeccuu W peanu3alnud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4YeCKOro0 BOCIIUTAHMS:

HKOJIOTHUYECKHU 11€J€CO00Pa3HOr0 OTHOILICHUSI K MNPUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOoOieM, BIIMSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHOW CPEJIbI;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUN XUMUHU IS
pelIeHUs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIb30BAHNUS;

AKTUBHOIO HENPUATUS JCHUCTBHM, TMPHUHOCAIIMX BpEI OKpPYKarOIIEH
OPUPOAHON cpejie, YMEHHsS IPOrHO3UPOBATH HEOJArONPHUATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NMPENPUHUMAEMBIX IEUCTBUM U MPEOTBPAIATh UX;

HaJMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJIEHUS, YKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeATEeNbHOCTU HKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCS MMM B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLHMAIBHOMU
IPAKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl ClHeUU(PUKA XUMHUU KakK HayKd, OCO3HaHUs €€ poJid B
GbopMUpPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOIbl U UYEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJIIeM COXpaHEHUS
IIPUPOJIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTHM XMMHMHM JJIE  COBPEMEHHOMU
UUMBWIN3ALMK: B €€ TyMaHUCTHUUYECKONW HAMNpPaBICHHOCTH M Ba)XXHOW pOIM B
CO3JJaHUU HOBOW 0a3bl MaTepUaJbHON KYyJIbTYpPbl, PEIIEHUN TJI00AIBHBIX MPOOIEM
YCTOWUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, DHEPreTUUECKOU, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOCCIEYEHUH YCIOBUN
YCHEUIHOTO TpyJa W DOKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKJIOrOo YJIeHa
00I1eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUSA CYIIHOCTA METOJIOB
MO3HAHUSA, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BATh



MoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHHUS SBJICHUI OKPY’KAIOIIETO MUpPA U
MPOUCXOSAIIMUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HAy4HbIX (PAKTOB M UMEIOIIMXCSA JaHHBIX C LEJbI0 MOJIy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUSA JUIS
penieHus TpoOJieM B peabHbIX KU3HCHHBIX CUTYaIIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM AESTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pazNuyHbIX cepax mpodeccruoHanbHON

NEATENBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeamMeTHble pe3yibTaThl OCBOCHMsI y4eOHOro IpenMera «XUMHUsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE IS bopMHpOBaHUA  MHMPOBO33PEHHS]  OOYy4arOIIUXCSH
MEXIMCIUIUTMHAPHBIE (MEXKIIPEAMETHbIC) OOILIEHAYYHbIE TMOHSTHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
poLecc, CUCTEMa, HayYHbIA (akT, MPUHUUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOAEHUE, U3BMEPEHHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaJIbHbIE Y4EOHbIE NEHUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue byHKIIMOHATBHOM
TPAaMOTHOCTH U COIIMAITLHOW KOMITETECHITMH 00YYarOIINXCS;
CIIOCOOHOCTH oOyyarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHbIC y4eOHbIC
JICCTBUA B IMO3HABATEILHOM U COLUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PpE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

OBaanenue YHHUBEPCAJIbHbIMHU yueOHbIMH NMo3HaABaATeJbLHBIMH
JIeMCTBUSIMM

1) 0a30Bble JJOrNYeCKHe TeCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENETATh LENU JAESATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl JCITEIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

MCIIO0JIb30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICNIATh XAPAKTEPHBIE MPU3HAKHU TMOHSATUM U YCTAHABIMUBATH UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCUPUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKHE pacCyXKIeHus (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
aHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMbIX
SIBJIICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIENbHBIE MPE/ICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) OJJIEMEHTa, XuUMUYecKas (Qopmysa, ypaBHEHHE XHUMHUYECKOU
peaKkiuyu — MpU PEHICHUU Y4YEeOHBIX MO3HABATENBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIAJIETh OCHOBAaMHU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMUYECKHUX
peaKuunii;

dbopMynIMpoBaTh LEIH U 3a/1a4U UCCIEAOBAHUSA, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITEIBbHO C(OpPMYyIHpPOBAaHHBIE BOIMPOCH B KA4ECTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI i1 (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABMIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYCHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJaTh 32 XOJI0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoOBaTh
0000111eHHsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINM OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBATENIbCKOW UM MPOEKTHOU
JESTETbHOCTH, TPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIILHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, NPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmanueii:

OPHUCHTHUPOBATLCA B PA3IUYHBIX HCTOYHHMKAX WHOOpMaruu (HAydHO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJEp)KaHUSA, CIPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHamM3upoBaTh UHPOPMALIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBICHuUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITH PA3NTMUYHBIE METOJbI MPU TIOUCKE H
oTbope wuHbOpMaALIUK, HEOOXOAWMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPENIENIEHHOTO TUIIA;

npuOOpeTaTh OMBIT WCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOWpaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa NpH paboTe C
XUMUYECKON uWHGOpMAIMEel: TPUMEHATh MEXKIpeAMETHbIC ((Du3udeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, )OpMYIIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU 1e€HCTBUAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TeMbI B XOJ€ TUAIOTa W/WUu
JUCKYCCUHW,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TPEIOKCHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIIUEH pe3yIbTaTOB ITO3HABATEIBHOW JCSITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOTHI MO MCCIECTOBAHUIO CBOWCTB
M3Yy4aeMBbIX BEIECTB, pealn3aluud y4eOHOTo MpoeKTa U (pOopMyIUpOBaTH BBHIBOIBI
1o pe3yJbTaTaM MPOBEACHHBIX HCCIEIOBAHMNA MYyTEM COTJIACOBAHMS TO3MIMHA B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeCTBUSIMMU:

CaMOCTOATENIFHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
JeSTeNIbHOCTh, OmpeAesas e€ IeNMd W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIjlaraeMblii aJTOPUTM JCHCTBHHA TIpH
BBITIOJITHGHUHM YYEOHBIX W HCCIEAOBATEIbCKUX 3a7a4, BBIOMpaTh Hamboliee
3¢ (EeKTUBHBIN CcrMoco0 WX penieHus ¢ y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHH O XHMHYECKOH  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHWMHUU B TIO3HAHWUU SIBJICHUMU



opuposbl, B (HOPMHUPOBAHMM MBIIUIEHHS M KYJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM IPAaMOTHOCTH, HEOOXOIUMOM ISl pELICHUs TPAKTUYECKUX 3a]1a4
U JKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJAHOU
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaIINE TMOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPULIATEILHOCTh, XMMHUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHAas), MOJb, MOJSpHas
Macca, MOJISPHBIA OO0BEM, YIICPOAHBIN CKeleT, (PyHKIHOHAIbHAs TpyMIa,
paaukan, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI psAJl, TOMOJIOTH, YIJI€BOAOPO/IbI,
KHCIIOPOJ U a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
opranunveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE IOHMMAaHUS IPUYMHHOCTU M CUCTEMHOCTH XHWMHUYECKHX
SIBJICHUM, (DAKTOJIOTMUECKUE CBEJEHUSI O CBOMCTBaxX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BaXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHBIE MPU3HAKU TOHSATHM,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHSITHUS MPHU
ONMCAHHUU COCTaBa, CTPOCHHMS U IPEBPALIEHUN OPTaHUYECKUX COEAUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUJISI
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
GopMyll OpraHMYeCKHX BEIIECTB W YpPAaBHEHUH XHMHUYECKUX peakUui,
M3rOTaBJIMBaTh MOJIEIM MOJIEKYJ OPTaHUYECKHX BEUIECTB MJI1 WLIIOCTPALUU HX
XUMUYECKOT0 ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMJIEHKHOCTb H3YUYEHHBIX
OpraHMYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIaccy/Tpynmne coelrHEeHUuN (yriaeBOJOpOAbl, KHUCIOpPOJI M a30TCOeprKaliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCIUHEHUs), JaBaTh MM Ha3BaHUS I10
cuctematuueckoi HomeHnkiatype (IUPAC), a taxke npuBOAUTH TpHUBHUAIbHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWIEH, IMPONWIEH, alleTHJIEH,
STHJICHTIIUKONb, TIULEPHUH, (eHOoN, (opMalbIerus, aneTaibAeru, MypaBbUHAs
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c()OPMUPOBAHHOCTh YMEHHUS OMNPENENSATh BUAbl XUMUYECKON CBSI3H B
OpPraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOKEHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MaCChl BEIIECTB,;

c(OpMHUPOBAHHOCTh  yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3HYecCKue W XUMUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHUMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MNPOINWIIEH, alETUJICH,
oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ], ATaHOJ, STUJICHIJIUKOJb,
TIUIEPUH, (EHO, aleTalbJAeTH, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMHUHOYKCYCHAsi KUCIIOTa), WITIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKJYy HHUMHM YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaklHil ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Chlpbs  (HE(QTh, NPUPOIHBIN Ta3, Yyrojib), CHOCOOBI HUX NEPEepadOTKUu U
MPAKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MEPepadOTKH;

c(hOPMUPOBAHHOCTh YMEHHMA MPOBOJUTH BBIUYMCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIU IMPOIYKTa
peakiuyu 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HMCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHWH BJIAJIETh CHUCTEMOW 3HAHWKA 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHre, U3MEpPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUjIa MOJIb30BAHUS XUMUYECKON
NoCyJI0l ¥ J1abopaTOpHBIM OOOPYJIOBAaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCT, yMEHUW TUIAHUPOBATH U BBINONHATH XUMHYECKUUN
HKCIIEPUMEHT (TIPEBPAILIEHUS OPTaHUYECKUX BEIIECTB MPU HATPEBaHUH, MOJTyUEHUE
STUJIEHA M U3Y4YEHHE €ro CBOMCTB, KA4YeCTBEHHBIC PEAKIUU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCKOB NPU HArpEBaHWH, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH OE€30MAaCHOCTH TIpH OOpaIleHu:d C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIepUMEHTa B (OopMe 3amucH ypaBHEHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB,;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHMHYECKYIO
uH(pOpPMAIMIO, TOJYyYaeMyK0 U3 pa3HbIX HWCTOYHHUKOB (CpE/CTBa MAacCOBOU
uHopmanuu, aTepuer u apyrux);



cOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWIa  JKOJOTHYCCKH
1eaecooOpa3sHoro TOBEJASHUsT B OBITY W TPYJAOBOM JCATEILHOCTH B IEJAX
COXPaHEHMSI CBOETO 3JI0POBbSI M OKPYXKAIOILIEH MPUPOJHOW Cpebl, OCO3HABATH
ONACHOCTh BO3JCHCTBUA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMAs cMbica nokaszarens I[IJIK, moscHsATh Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALICHUS KX BPEAHOIO BO3JECUCTBUS HAa OpPraHUu3M
YEJI0BEKa;

JUIs 00Y4YaroIIUXCsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUIM;

JUISL CJIETIBIX M CJIA0OBHSIIMX OOYYaloIIMXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpains nis 3anmucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas
XUMHS» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B  (OPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTHUCCKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOJIHON
cpene;

BJIAJICHUE  CUCTEMOM  XHWMHWYECKMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUN DJIEMEHT, aToM, W30TOmN, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISAPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHUS, XMMUUYECKasl CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTAJUIMUECKas PelIéTKa,
TAMNBl ~XUMHUYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW pPEaKlMi, XUMHUYECKOE€ PABHOBECHE); TEOPHUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckur 3akon [[. M. Menpneneesa,
3aKOH COXPAHEHUs] MAaCChl BEUIECTB, 3aKOH COXPAaHEHMS U MPEBPAIICHUS SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMS, JIEKAIIUE B OCHOBE IMOHUMAaHHS IPUYUHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (haKTOJIOTMYCCKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIO0JIb30BAHUM BaXKHEHIITUX HEOPTraHUYECKHUX
BEIIECTB B OBITY U IPAKTUICCKOM IESITEILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHHUI BBISBJIATH XapaKTEpHbIE MNPU3HAKU TOHSATH,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHI HCHOJIB30BAaTh XUMHUYECKYI0 CHMBOJIHMKY MJIs
coctaBieHus: (OpPMYJ BEIIECTB M  yPaBHEHUH  XMUMHYECKUX  PEAKLUH,
cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblil ra3, yIJIEKMCIBIM ra3, aMMMakK, rami€Has
U3BECTh, HETaluIEHasi U3BECTh, IUThEBAs CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasl, BOJOPOJIHAs1) B COEIMHEHUSX, THII
KPUCTAJUIMUECKON PpEeHIETKM KOHKPETHOTO BEILECTBA (ATOMHAsl, MOJIEKYJSIpHAasi,
VMOHHAsl, METAJUIMYECKas), XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCTMHCHUH;

c(OpMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB II0 HUX COCTaBy K OIpEAENEHHOMY Kiaccy/Tpymnie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPUOAUYECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, O0BSCHUTEIBHYIO
Y IIPOTHOCTHYECKYIO (DyHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnueckon cucreMsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, MCHOJIB3ysl TMOHATHS «S-, p-, d-
DIIEKTPOHHBIE opourtamm, «OHEPreTUYECKue YPOBHW, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMMYECKHUX JJIEMEHTOB M UX COCIWHECHUU
110 Iepuoaam U rpynnaM llepuoanyeckon cucrempl XuMUYECKUX d1eMeHToB [I. 1.
Menpeneena;

cOpPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIME
XUMHYECKME CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3jIMYHBIX  KIIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMUYECKUE PEAKLIUU IO
pa3IMYHBIM IIPU3HAKaM (YUCIY M COCTaBY pPEAarupyrolluX BEUIECTB, TEIJIOBOMY
3peKTy peakuuu, U3MEHEHUIO CTENEHEH OKMCIEHHUS 3JIEMEHTOB, 00paTUMOCTH
peaKklMM, YYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHH COCTaBISATH YPABHEHHUS PEaKUUN pa3TUUHbBIX
THUIIOB, TIOJIHbIE U COKpAUIEHHbIE YPABHEHUS PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUH NPOBOAUTH pEaKUUH, MOATBEPKIAIOIINE
KauYeCTBEHHBIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
OTIBITHBIM MYyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
BEIIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHH  PAacKpbIBaTh CYHIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUNA IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEaKIUN;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkIuy OT Pa3NUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeuIHero Bo3aeicteus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHUaKa, a
TakkKe CHOPMHUPOBAHHOCTH MPEJACTABICHUNH 00 OOIMMX HAYYHBIX NPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUKUCICHHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IPU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA WM 00BhEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPALCHUS U COXPAHEHUSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBUjIa MOJIb30BAHUSI XUMUYECKON
NOoCy/I0l U J1abOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OoOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU MO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
HKCIIEPUMEHT (pa3ioKEeHHEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTopa,
ONpEeNEIeHUE Cpellbl PacTBOPOB BEUIECTB C€ MOMOILIBIO YHHBEPCAIBHOIO
WHAMKATOPa, BIMSHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peaky MOHHOTO OOMEHAa, KauyeCTBEHHbBIE PEaKIuu Ha cyib(ar-, kapOoHAT- H
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHMSI, PELICHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temaM «Metamie»y U «HemeTanmnsl») B COOTBETCTBMM C MpaBWJIAMU TEXHUKU
Oe3omacHOCTH Tpu OOpAaIlleHNH C BELIECTBAMH U JT1A0OpaTOPHBIM 000pYAOBaHUEM,
NPEICTaBISITh PE3yJAbTaThl XUMHYECKOIO JSKCIepuMeHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUI W (OpPMYJIMPOBATh BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJIU3UPOBATh XHUMHUECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOM
KOMMYyHUKanuu, UHTepHEeT U ApyTHX);



cOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWIa  JKOJOTHYCCKH
1eJIeCO00Pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LENIX
COXpPaHEHHUSI CBOETO 3JI0POBbS M OKPYKAKOWIEH MPUPOAHOM Cpenbl, OCO3HABATH
ONACHOCTb BO3JEHCTBUS HA KUBBIC OPTaHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHaATe Ha mpumepax CrmocoObl YMEHBIICHUS W
IIPEIOTBPALICHHS UX BPEHOTO BO3JAEHCTBUS HA OPTraHU3M UYEJI0OBEKA;

UIg 00y4aroUIMXCcsi ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3[10POBBSI: YMEHHE
OPUMEHATh 3HAaHUSI 00 OCHOBHBIX JOCTYIIHBIX METOAAaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CIIENIBIX M CJIA0OBUAALIMX OOYYaIOUIUMXCA: YMEHHE HCIIONIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. Bpaiins g 3anucu XUMHUYECKUX

dbopmyi.
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DTUJIEH U IPOINUIIEH — MpOoCTeHIne
MPEACTaBUTEIHN AIKEHOB

[Ipaktuueckas pa6ora Ne 1. «Ilomyuenue
STUJICHA U U3YYEHHUE €TO CBOMCTBY
Aunkanuensl. byranuen-1,3 u
MetunoyTtanuen-1,3. [Momydyenue 1
CUHTETUYECKOIO KayuyKa U PE3UHbI
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AJIKUHBL: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTUYECKUH Psll. ALETHICH —
MPOCTEUIINIA TPEICTABUTENb ATKUHOB
Brruncnenus no ypaBHEHHIO XUMUYECKOM
peakuuu

Apenbl: 6eH301 ¥ TOIyoll. TOKCHYHOCTh
apeHoB

['eneTnyeckas cBsI3b yIieBOJOPOAOB,
MIPUHAUISKAIIUX K PA3IUYHBIM KJIacCaM
[IpupoaHbIE HICTOYHUKH YTJIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOy THBIE He()TSHBIC
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOIOB:
MIPUPOJIHBIN a3 U MOMyTHBIC HEPTIHBIC
ras3sl, HeTh ¥ MPOAYKTHI €€ mepepaboTKH
KonTponbHas pabora no pazgeny
«YT1neBogopoab»

[IpenenbHbIE OIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHos. BomopoaHas cBs3b
MHOroaToMHsbl€ CIIUPTHI: ITUIICHTIIUKOJIb U
[JIMLIEPUH

@DeHOoI: CTPOCHHE MOJIEKYJIbI, PUINUECKUE
Y XMMUYECKHUE CBOKCTBA, IPUMEHEHHE
Anpaeruabl: GopManbaerua U
arneranbaerug. AeToH

OHOOCHOBHBIE TIpE/IeNbHBIC KAPOOHOBBIE

KHUCJIOTBI: MypaBbUHasl U YKCyCHast

IIpakTuyeckas padora Ne 2. «CBolicTBa
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pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI H OJICMHOBAsA KHUCJIOThI, KaK
OpeaACTAaBUTCIIN BBICHIUX Kap60HOBbIX
KHCJIOT

Mpl1a KaK COJIU BBICIIMX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC JIeHiCTBHE

CrnoxHble 3(Upbl Kak NPOU3BOHbIE
KapOOHOBBIX KUCIIOT. 'MAPOIIN3 CIIOKHBIX
3¢upoB

XKupsl: rTuIpOIN3, IPUMEHEHHE,
OHoI0rHYEeCcKast poJib )KUPOB
VYraeBosl: cocTaB, Kiaccu(UKanus.
Baxxneiiue npeacTaBUTeNu: TIII0K03a,
¢bpykTo3a, caxapos3a

Kpaxman u nemiosno3a Kak IpupoJHbIe
MOJIUMEPHI

Kontposnbnas paboTa mo pasaeny
«Kucnopoacozaep:xaririe opraHn4eckue
COEZIMHEHUS

AMUHBI: METWJIAMUH U aHUJINH
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIE
OpraHUYeCcKUe COSANHEHHS, UX
Ouosiornyeckoe 3HaueHue. Ilentuapt
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS
OcHOBHBIE IOHATUS XUMHUH

BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN

OCHOBHEBIE MCTOJAbI CHHTC3a



BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHGHI/II\/'I.

[TnacTmaccel, KayqyKH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34



11 KUIACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
Ne ara uppoBbIe
n/n Tewa ypoxa Bcero Kontpoanneie  IlpaxTuieckne fl[?oy‘leﬂl/lﬂ :)Iﬁ;)pal;osaTenbﬂme
padoThI padoThI pecypenI

XuUMUYeCcKui 3eMeHT. ATOM. DIEeKTPOHHAsS |

KOH(UTypaIysi aToOMOB

[Tepuonuueckuii 3akoH u [lepuoanueckas

CHCTEeMa XUMHYECKuX sneMeHToB JI. 1. |

Menpeneesa, UX CBSA3b C COBPEMEHHOMN

Teopuel CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB

XUMUYECKHUX AJIEMEHTOB M KX COCMHEHHH 110

TpyIIiaM U NepruoaaM. 3HaueHUE |

MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX 31eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHU HAyKH

Crtpoenue BelecTBa. XUMUYECKas CBSI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS 1
KOBaJICHTHOH CBsi3U. BogopoaHas cBs3b

BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.

Crenenn okucienus. Bemectra

MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

CTPOEHHUSA

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE ¥ KOJJIOMAHBIE PACTBOPBHI. 1
MaccoBas 10515 BElecTBa B pacTBOpe
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11
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Knaccudukanmst 1 HOMEHKIaTypa
HEOpraHW4YeCKux coeanHeHui. [ eneTnueckas
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3TMUHBIX
KJ1aCcCOB

Krnaccudukanus XuMHYECKUX pPEeaKIui B
HEOPraHWYECKOM M OPraHUYE€CKON XUMUU.
3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U TPEBPAICHHS] SHEPTUU TPU
XUMHUYECKHUX PeaKIMIX

Ckopoctb peakiun. O6paTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

[Ipaktuyeckas pabora Ne 1. «BrnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

OnexkTponauTHyeckas nuccoruanus. [lonstue
0 BogopoaHoM nokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKHUX M HEOPraHMYECKHUX BEIIECTB

OKHCIUTENBHO-BOCCTaHOBUTEIIbHBIE
peakiuu. [TonsTre 00 snexTponnze
pacIIaBoOB U PaCTBOPOB COJIEH

KontponpHas pabota 1o pasuery
«TeopeTnyeckrie OCHOBBI XUMHU»

Merauibl, ux nosioxenue B [lepuoanueckoit
CUCTEME XMMHUUYECKHX AieMeHToB [I. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndecKkue CBOMCTBa
MeETaJJIoB
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CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKEHUA METaJIOB

XHMHYECKHE CBOMCTBA BaKHEHUIIINX
METaJUUIOB (HaTpUH, Kajdui, KaJablluii, MarHui,
AIIOMUHHI) U UX COETMHEHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COEIMHEHUN

XUMHUUYeCKre CBOMCTBA IIUHKA, KeJie3a U NX
COEeIMHEHUN

[IpakTuueckas padora Ne 2. "Pemienue
AKCTIIEPUMEHTAJIBHBIX 3314 110 TEME
«MeTamsi»"

HCMeTaJ'I.HBI, HUX ITOJIOKECHHUC B
[Tepronnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB

®duzndeckue CBONCTBA HEMETAIIOB.
AnoTponus HEMETaIOB (Ha IpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yriepoaa)
XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COE€IMHEHUN

XuMHUECKue CBOICTBa a30T1a, Gpochopa u ux
COCIMHEHUN

XHUMHUUYECKUE CBOMCTBA yTIIepoa, KpEMHUA U
HUX COeIUHEHUN

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX
COEeIMHEHUN

O0001IEHNE U CUCTEMATH3ALMS 3HAHUHA T10



27

28

29

30

31

32

33
34

teMe «HeMeramey. Beraucnenus 1o
YPaBHEHUSM XUMHUYECKHUX PEAKIIUN 1
TEPMOXHUMHUYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemienue
OKCIICPUMCHTAJIBHBIX 3aa4 110 TEMC
"HemeTtannsr"»

KonTponbHas pabota mo Temam «MeTalbh
u «HemeTtaniwy

HeOpI‘aHI/I‘leCKI/IC " OPraHUYCCKHUEC KUCJIOTHI.
HeOpI‘aHI/I‘leCKI/IC H OPraHU4YCCKHUEC OCHOBAHUA

AmdoTepHbIe HEOPraHUIECKHUE U
OpraHuyeckue coenquHenus. ['enernueckas
CBSA3b HEOPraHUYECKUX U OPraHU4YECKUX
BEILECTB

Ponp xumMun B 00ecrieueHUN SKOJIOTHYCCKOMH,
SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH,
Pa3BUTHHU MEIUITUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
MIPUHIIMITAX TPOMBIIUICHHOTO TOTY4YeHUS
Ba)KHEHUIIINX BEIIECTB

YenoBek B MHPE BCHICCTB U MATCPUAJTIOB

XHMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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