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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMHH Ha ypOBHE cpenHero oOmiero obpa3oBaHusi pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickori deneparuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (penepanbHOil 00pa3oBaTeNbHON MPOTrpaMMbl CPEIHEro OOIIero
obpazoBanus (DOII COO), npencraBieHHbIXx B DenepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEIIbHOM
craggapre COO, c¢ yuérom KoHuenuum npenopaBaHusi ydeOHOro mnpeaMera «XHUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepannu, pearn3yonmx OCHOBHbIE 00pa3oBaTelbHbIe
IIPOrpaMMbl, U OCHOBHBIX MOJI0XKeHUH «Ctparerun pa3Butus Bocnutanus B Poccuiickoit denepanun Ha
niepuo 110 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3paboTKe MporpaMmbl MO XUMHH, K OMNpEIENIeHHI0 OOlIeil cTpareruu
00y4YeHHs, BOCIIUTAHUS U Pa3BUTHs 00Yy4arOIUXCs cpeicTBaMH yueOHoro nmpeamera «Xumus» st 10—
11 kmaccoB Ha ©a30BOM YpOBHE COCTaBWJIM KoHIeNTyanbHble mojoxkenuss PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH ILIeJIeH, COZIep)KaHus, Pe3ylbTaTOB OOy4YeHUss U TpeOOBaHUH K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHe, MOJTYyYaeMOe BBITYCKHHKaMU 00IIe00pa3oBaTeIbHON OpraHU3aINH,
SIBJIIETCS HEOTHEMIIEMOM YacThIO UX 00pazoBaHHOCTU. OHO CIIY)KHUT 3aBEPUIAOIIMM STAllOM pealu3alun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX I[EHHOCTEH, IMPUCYIIUX LEJIOCTHOU CHUCTEME
XUMHUYECKOro 00pa3oBaHUsi. DTH IEHHOCTH KacaroTcs MO3HAHHS 3aKOHOB MPUPOABI, (GopMupoBaHUS
MHUPOBO33PEHUS U OOIIEH KyJIbTYphl UYEJIOBEKA, a TAKXKE HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3[I0POBBIO W TPUPOIHON cpene. Peanmsyercs xumuueckoe oOpa3oBaHHE OOYyYarOIIMXCS Ha
YPOBHE CpeIHero oomiero o0pa3oBaHMs CpPEACTBaMHU YUeOHOTO mIpeaMmera «XHMHUsS», COACp)KaHUE U
MIOCTPOCHHE KOTOPOTO OIpENeeHbl B MPOrpaMMe MO XUMHUU C YYETOM creUU(PUKU HAYKU XUMHUH, €&
3HAYEHUS B MIO3HAHUU IIPUPOJIBI U B MaTEpUaIbHOMN KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIMX 1iesel U
MIPUHIIMIIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSIHHME CHUCTEMBbI CpeAHEero oOiiero oopazoBaHus B
Poccuiickoit @enepanuu.

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT OcoOyl poJib B COBPEMEHHOMN
LUMBUJIM3AlMM, B CO3JaHUM HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHUT CBOM BKJIaJI B
(dopMHUpOBaHHE PALMOHAIBHOTO HAYYHOIO MBIIIJICHHS, B CO3JIaHME LEJIIOCTHOTO MPEACTaBICHUS 00
OKpY’KaIOIlleM MHpE KaK O €IMHCTBE MPUPObI U YEJIO0BEKa, KOTOpoe (OpMUPYETCS B XMMHUH Ha OCHOBE
IIOHMMAaHHUsl BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHMSI B3aUMOCBS3H MEXYy CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHOo B3aUMOAEHCTBYS C JOPYrMMH E€CTECTBEHHBIMH HayKaMHU, XMMHS CTajla HEOThEMJIEMOM
4acTbI0 MUPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCJIOBUEM YCHEIIHOTO TPpyJa M XU3HU KaKJIOro 4jeHa
obmiectBa. CoBpeMeHHasi XUMUSI KaK HayKa CO3uAaTeNbHasl, Kak HayKa BRICOKMX TEXHOJIOTHI HampaBieHa
Ha pelIeHNe r00aTbHbIX TPOOJIEM YCTOMUNBOIO pa3BUTHUS YETIOBEUECTBA — CHIPbEBOM, SHEPTeTUUECKOM,
MUIIEBOM, IKOOTHUECKON OE30MaCHOCTH U OXPaHbI 37J0POBBSI.

B cooTBeTcTBUUM ¢ 0OIUMU MENISIMH W MIPUHIIAIIAME CPEAHETO OOIIET0 00pa30BaHUs COAEPKaHHE
npenmera «Xumus» (10—11 kmaccel, 6a30BBIi YPOBEHb W3YYEHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOIIEKYJBTYPHYIO TOATOTOBKY  OOYyYalOIIMXCA, HEOOXOAUMYIO WM  JUIsl  BBIPaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIYEHHMS B JKU3Hb COLUYMa, IPOJOJIKEHUS
o0pa30BaHMs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XMMHEH.

CocrapngomumMu peaMeTa «XuMus» sSBISIOTCS 0a30Bble Kypchbl — «OpraHudeckas XUMHUS» U
«OO0m1ast 1 HeOpraHu4yeckasi XUMHs», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHUSI KOTOPBIX ABJISIOTCS OCHOBBI
6a30B0if HayKH: CUCTeMa 3HAHUH 110 HEOPTaHUYECKOM XMMUH (C BKIIOYCHHUEM 3HAHUN U3 O0ILeH XUMUH)
n opraHnyeckod xumuu. DopmMupoBaHHE MAHHOW CHCTEMBl 3HAHWM MpPU W3YyYEHUM IIpeIMeTa
obecreynBaeT BO3MOKHOCTh PACCMOTPEHUS BCEIO MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHH,
3aKOHOB U TEOPUH XMMUH.

Crpykrypa comepxkanust KypcoB — «Oprannueckas xuMus» u «O0I11as 1 HeOpraHu4IecKasi XUMUsD)
chopMupoBaHa B MporpaMMme IO XHMHUU Ha OCHOBE CHCTEMHOr0 MOJAXO0Ja K M3YYEHHUIO y4eOHOTro
MaTepuaga U OOYyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHMW Ha OINpeNeNEHHBIX
TEOPEeTUYECKNX YpOBHAX. Tak, B Kypce OpraHM4ecKoi XMMHUU BEIIECTBa PACCMATPUBAIOTCA Ha YPOBHE
KJIACCUYECKON TEOPUU CTPOEHHUS OPTaHUYECKUX COCIUHEHUM, a TAKXKE HA YPOBHE CTEPEOXUMUUYECKUX U
ANIEKTPOHHBIX MpEACTaBICHUM O cTpoeHuH BemlecTB. CBeneHHs 00 HM3ydaeMbIX B Kypce BEIIECTBaxX
JAI0TCS B Pa3BUTUU — OT YIJIEBOJIOPOJIOB J0 CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX COeTUHEHUH. B kypce



OpraHMYEeCKOM XHMMHMM TOJY4aloT pa3BUTHE CGHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs MIEPBOHAYANILHEIE TIPEICTABICHUS O XUMUUYECKOU CBSI3H, KIacCU(DUKAITMOHHBIX MPU3HAKAX
BELIECTB, 3aBUCMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKOI peakiuu.

[Tox HOBBIM YTIIOM 3peHHS B IpeaIMeTe «XUMHUS» 0a30BOT0 YPOBHS pacCMaTPUBACTCS M3YYCHHBIN
Ha YpPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs TEOPETUUECKUN MaTepHall U (PaKTOJIOTHUYECKHe CBEICHUS O
BEIIECTBaX M XMMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0Imas u HeopraHuuecKas XUMUsD)
oOyyaroluMcsi TPEIOCTaBIsAETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE IEPUOJUYECKOro 3aKOHa C
OOIIETEOPETUYECKUX M METOJOJOTHYECKUX TO3UIMH, TIIy0Ke TMOHSATh HCTOPHUYECKOE HW3MEHEHUE
(yHKIHI 3TOTO 3aKOHA — OT 0000IIAOIICH 10 OOBICHSIOIICH W MPOTHO3UPYIOIIECH.

Enunas cucremMa 3HaHMI O BaKHEHIIMX BEUIECTBaX, HUX COCTaBe, CTPOCHUH, CBOWCTBAX U
MPUMEHCHHH, 4 TaKXKEe O XUMHUCCKHUX PEaKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomnonnsiercsa B Kypcax 10 u 11 kiaccoB aeMeHTaMu coJiepKaHusl, UMEIOIIUMHE KYJIbTYpOJIOTHUYECKUN U
IPUKJIAJHON XapakTep. OTU 3HAHUS CIIOCOOCTBYIOT NOHMMAHHIO B3aHMMOCBA3M XUMHUHM C JIPYTUMHU
HayKaMH, pAacKpbIBalOT €€ poJib B IO3HABATEIbHOW M MPAKTHUYECKOW [EATEIbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCHHUTAHHMIO YBAKEHUS K IMPOIIECCY TBOPYECTBA B OOJIACTH TCOPUHU M TPAKTUYCCKUX
MIPUJIOKEHUH XUMHUH, IOMOTaIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U TMYHOCTHO 3HAYUMBIX
mpo0yieMax, CBSI3aHHBIX C XWMHEH, KPUTHYECKH OCMBICIIMBATH HH(POPMAIMIO M TPUMEHATH € s
MOTIOJTHEHUSI 3HAHUM, PEIIeHHs] HHTEJUIEKTYalIbHBIX U 3KCIIEPUMEHTAIIBHBIX UCCIIEOBATEIbCKUX 3a/1a4.
B 1nenom coneprkanue y4eOHOTO npeaMera «XHUMHS» JaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO Ha
¢dbopMupoBaHHe y O0ydYalOIIUXCSI MHUPOBO33PEHUECKONH OCHOBBI JJIsl MOHUMAaHHS (UIOCOPCKUX HIIEH,
TaKMX KaK: MaTepHalbHOC €JIMHCTBO HEOPTAaHMUYECKOTO W OPraHUYeCKOro MHpa, OOYCIOBICHHOCTH
CBOICTB BEIIIECTB MX COCTABOM U CTPOEHHUEM, T03HABAEMOCTh MPUPOIHBIX SBJICHHUHN MyTEM SKCIIEpUMEHTA
U pEIICHUS] TPOTUBOPCUHI MEXKIYy HOBBIMH (PAKTaMH U TCOPETHUCCKUMH MPEANOCHIIKAMHU, OCO3HAHUE
pONIM XMMHH B PELICHUH SKOJOTUYECKHX MPOOJeM, a TakkKe MpoOsieM cOepeeHUs dHEPreTHUECKUX
PECYPCOB, CHIPBSI, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.

B mnane pemieHus 3amad BOCMUTAHUS, Pa3BUTHS M COLMATM3AIMH OOYYArOIIMXCS MPUHATHIE
MpOrpaMMOil 10 XWMHHU TIOAXOABI K OIPENCICHHUIO COACPXAHWS W TIOCTPOCHHUS TIpeaMeTa
mpeaycMaTpuBaT (OpMHpPOBAHUE YHHUBEPCAIBHBIX YU€OHBIX JCUCTBUN, UMEIONINX 0a30BOE 3HAUEHUE
JUTSL pa3JTAIHBIX BUJIOB JEATCILHOCTH: PEHICHHSI IPOOJIeM, TIONCKa, aHaiu3a U 00paboTKu WHPOPMAIIHH,
HEOOXOMUMBIX Ui TMPHOOPETEeHUs ONbITa MPAKTHUYECKOH U UCCIIEIOBATEIbCKOM eATeIbHOCTH,
3aHUMAOIIEH BaXKHOE MECTO B TTO3HAHUHM XUMUHU.

B mpakTuke mpenonaBaHus XMMHU Kak Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs, TaK W Ha
YPOBHE CpPEIHEr0 OOIIero 00pa3oBaHMs, MPU OIMpPEICIICHHH COJSPKATEIbHON XapaKTEPUCTHKH IeNei
M3Y4YEeHHUsS] TpeAMeTa HalpaBJICHWEM TMEPBOCTENEHHOW 3HAYMMOCTH TPAAMIIMOHHO TMPU3HAETCS
(hopMHPOBaHHE OCHOB XMMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUICCKOM
JeSTeIbHOCTH YeIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOU KyNbTYpbl. C METOIUYECKOW TOUKHU
3pEHUs TAKOW ITOIXO0JT K OTPEACIICHUIO IeIed N3YICHHS MTPeIMeTa SBJISICTCS BIIOJTHE ONPABIaHHBIM.

CornacHo aHHOW TOYKE 3PEHHS TJIaBHBIMH LETSIMU WU3YYCHHUS MpeaMera «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:

e (opmupoBaHUE CHUCTEMBI XUMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JiexkaT KIIOYEBbIE MOHSITHS, (pyHIaMEHTaIbHBIC
3aKOHBI U TCOPUHU XUMHH, OCBOCHHE SI3bIKA HAYKH, YCBOSHUE U TOHMMAHHE CYIIIHOCTH JTOCTYITHBIX
00001IeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpUEH HUX pa3BUTUA U
CTaHOBJICHHUS;

e (opmupoBaHuME U pPa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX IO3HAHUS BEIIECTB H
XUMHUYECKHUX PEaKINii, HeOOXOAUMBIX ISl PUOOPETEHUS YMEHHI OpPHUEHTHPOBATHCS B MHPE
BEIIECTB U XUMHYCCKHX SBJICHUH, IMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKOW ¥ TIOBCETHEBHOM
KU3HU;

® pa3BUTHE YMEHUH M CINOCOOOB AESITENBbHOCTH, CBSI3aHHBIX C HaONIOEHHEM M OOBSCHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TPaBUII 0€30I1aCHOTO OOpAICHHSI C BEIICCTBAMH.

Hapsiny c¢ stum, conepskarenbHas XapakTepUCTHKa Iesied M 3aJad W3Y4YeHUs TNpeaMeTra B
mporpaMMe 1O XWMHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHHM C HOBBIMH IMPHOPUTETAMHU B
cucTeMe cpeaHero ooiero oopasoanusi. CeroaHs B MpenojaBaHuN XUMHUHU B OONIbIIEH CTENeHH OTAAETCS
MPENOYTeHNE PAKTHIECKON KOMIIOHEHTE COJepKaHusi 00y4eHHUs, OpUEHTHPOBAHHONW Ha MOJITOTOBKY



BBIITYCKHUKA  00IIe00pa3oBaTeIbHON  OpraHW3alliu, BIAACIONIEr0o HE HAa0OpOM 3HaHWM, a
(GYHKIMOHATBLHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHMSMHU aKTHBHOTO MOJYYEHHUs 3HAHUU U
MPUMEHEHHUS UX B pEaIbHOM KU3HU JIJISl pEelIeHHs MPAKTUYECKUX 3a/1ad.

B cBs131 ¢ 3TUM ITpH U3YUYEHUU NIpeaMeTa « XUMUSD) TOMUHUPYIOIIEE 3HAYCHHE TPHOOPETAIOT TaKKe
LeJH U 33]]a4H, KaK:

ajanTanus oOy4aroIuXcs K YCJIOBUSM JWHAMHYHO DPAa3BHBAIOILETOCS MHUPA, (OPMHPOBAHUE
UHTEJUIEKTYallbHO  Pa3BUTON  JUYHOCTH, TOTOBOM K  €aMOOOpa3oBaHHUIO, COTPYAHUYECTBY,
CaMOCTOSITETbHOMY IIPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIHIX, CBI3aHHBIX
C BEILIECTBAMU U MX IPUMEHEHUEM;

¢dbopMupoBaHue y OOydYarOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLIUN), MMEIOIINX
YHUBEpCAJIbHOE 3HAUYCHUE JUIS pAa3IMYHBIX BHJIOB IEATEILHOCTH: PELICHUs po0eM, IOUCKa, aHaIu3a 1
00paboTKku MH(pOpMaLUK, HEOOXOIUMBIX IJISi TPUOOPETEHUS OMbITa AEATEIbLHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B MO3HAHMHM XMUMHHU, a TAKXKE JJIS OLUEHKU C MO3UIHUHA JKOJIOTHYECKON 0e30macHOCTH
XapakTepa BIHUSHUS BEIIECTB K XUMUYECKUX MIPOIECCOB HA OPTaHMU3M UYeIOBEKa U MIPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATECIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuXxcsi: ClIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS IO XMMHH B COOTBETCTBUU C
KU3HEHHBIMH TIOTPEOHOCTSIMH, HCIIOJIF30BaTh COBPEMEHHBIE HH()OPMAITMOHHBIC TEXHOJIOTUH IS TIOMCKA
Y aHallM3a yueOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAIIMK XUMUYECKOTO COIeP KaHNUS;

dbopMHupOoBaHHE W pPA3BUTHE y OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS,
Ha0II01aTEbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOUMBI, B YaCTHOCTH, MPU
TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIUTAHHE Yy OOyYaromuxcs yOexkIEHHOCTH B T'YMaHHUCTHYECKOW HANpaBIEHHOCTU XHMHH, €&
BOXHOH POJIM B PEIICHUH TIO00ATBHBIX MPOOJIeM pariOHAIBHOTO MPUPOAOIOIB30BAHMS, ITOTIOTHEHUS
SHEPreTHUYECKUX PECYpPCOB U COXPaHEHHs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
Oepe’KHOT0 OTHONICHUS K MIPUPOJIE M CBOEMY 3/I0POBBIO, a TAaKXKe MPHOOPETCHHUS OIIBITAa HCIIOIB30BAHUS
MOJIYYEHHBIX 3HAHUM ISl MPUHSITHUSI TPAMOTHBIX PELICHUI B CUTYaIUSAX, CBA3AHHBIX C XUMHUYECKUMU
SIBIICHHSIMU.

B yuebHOM miaHe cpeiHero oomiero oopazoBaHus npeaMeT «XuMus» 0a30BOro ypoBHs BXOJIUT B
COCTaB MpenMeTHOH obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11ee ynciI0 4acoB, OTBEAEHHBIX JJIS U3YUYEHUS XUMHUH, HAa 0a30BOM YPOBHE CpeHEro oOIIero
oOpa3zoBanusi, coctanisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kiacce — 34 yaca (1
4ac B HEICITIO).

COAEP)XAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

Teopernueckue 0CHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnveckoil Xumun: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHHE B MOJYYCHUH HOBBIX
BEIIECTB U MaTepuasioB. Teopust cTpoeHHs opraHuueckux coenuHennii A. M. bytnepoBa, e€ ocHOBHBIE
nonoxkeHust. CTPyKTypHBbIE (OPMYIBI OpraHWYecKHX BemiecTB. ['omomorus, m3oMepus. XUMHUYECKas
CBSI3b B OPTaHUYECKUX COCMHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KiIacCH(PHUKAIMA OPTaHWYECKHX BeIIeCcTB. HOMEHKIaTypa OpraHMYeCKHX
COeMHEHUI (cUcTeMaTHyecKas) W TpPUBHAIIbHBIC Ha3BaHMs BaXXKHEWUIIMX NpPEACTaBUTENCH KIIacCOB
OpPTaHUYECKUX BEIIECTB.

DKcIepuMeHTaIbHbIE METO/1bI U3YUEeHHUS BELIECTB U UX MPEBPALCHUI: 03HAKOMJIEHHE C 00pa3liaMu
OpPTaHUYECKUX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ OPTaHHMYECKUX
BEIIECTB, HAOJIIOJICHUE W ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALCHUIO OPraHMYECKUX
BELIECTB IPU HarpeBaHuu (IJIaBjIeHUE, OOYIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psii. MeTaH U 3TaH — MPOCTEHIIINE MPEICTABUTEIN
QJIKAHOB: (PU3UYECKUE M XUMHUYECKHE CBOMCTBA (peakUuu 3aMelICHHs W TOPEHUs), HaXOXICHHE B
MIPUPO/IE, TOTyYEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUN psI. OTHIEH M TPONWIEH — MpocTeiiue
MPE/ICTaBUTENIM  aJIKEHOB: (HU3MYECKHE U XUMHYECKHE CBOWCTBAa (peakuuu THAPUPOBAHUS,
raJJOTeHUPOBAHUS, THAPATALIUH, OKUCICHHS U TIOJTMMEPU3AlliN ), TOTydeHHUE U IPUMEHEHHE.



Ankanuensl: Oytaaues-1,3 u MmetunOyraaueH-1,3: cTpoeHue, BaXHEHIITNE XUMUUECKHE CBOWCTBA
(peakuus nonumepusanun). [loaydyeHrne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psll. AICTHICH — MPOCTEHIITHI
MPE/ICTABUTENh AJIKWHOB: COCTaB, CTPOCHHME, (PU3NYECKHE W XHUMHUYCCKHUE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIIH, TOPEHHS ), TOJyYEHUE U IPUMEHEHHE.

Apensl. beH3onm: coctaB, CTpoeHHe, (U3MUECKME W XHMHUYECKHE CBOWCTBa (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHMUS), TTOJIyU€HUE U NIpUMEHeHue. Toyon: cocmas, cmpoeHue, guzuieckue
U Xumuyeckue C80UCMBA (peakyuu 2al02eHUpOBAHUs U HUMPOBAHUs), NOAYYeHue U HpPUMEHEHUe.
TokcuuHocTh apeHoB. ['eHeTHUECKas CBSA3b MEXAY YIIIEBOAOPOIAMH, IPUHAIICKAITUMH K Pa3IMuHbIM
KJIaccam.

[TpupoHbIle UCTOUHUKHU YTIeBOAOPOAOB. [Ipupoanblil a3 u monyTHbe HePTsIHBIE Ta3bl. HepTh 1
e€¢ mnpoucxoxaeHue. CrnocoObl mnepepaboTKM HePTU: MEpPeroHkKa, KpeKUHr (TepMUYECKHiA,
KaTaauTH4eckuii), muponu3. [IpomykTel mepepaboTku HEPTH, NX MPUMEHEHUE B TIPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib U POYKTHI €0 nMepepadoTKH.

DKCNEepUMEHTATBHBIE METO/IbI U3YUCHUS BEIIECTB M UX IIPEBPAILICHUI: 03HAKOMJICHHUE C 00pa3aMu
lacTMacc, KaydyykoB W pe3uHbl, Kouiekuuu «Hedtb» u «Yromp», MOAETMPOBAHUE MOJEKYI
YIJIEBOJIOPOJIOB U TAJIOTE€HOIPOU3BOIHBIX, MPOBEICHUE NPAKTUYCCKON pabOThI: MOJYYCHUE ATUIICHA U
W3Y4YECHHE €ro CBOMCTB.

Pacuérnpie 3amaun.

Bobruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIHMYECTBA HCXOIHOTO
BEILIECTBA WJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX
BEIIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:kammue oprannyeckue coeIMHeHUs

[IpenenpHble OTHOATOMHBIE COUPTHI. METaHON M 3TaHOI: CTpOoeHHEe, (GU3NUECKUe U XUMUYECKUE
CBONMCTBa (p€aKkIuMu C aKTUBHBIMH METaJJIaMH, TaJOT€HOBOJOPOJAMH, TOpPEHHUE), NPUMEHEHHE.
Bonoponneie cBsizu Mexay MOJEKylIamMu CHUPTOB. JlefiCTBME MeETaHOIAa M 3TAaHOJIA HAa OpPraHU3M
YeJIoBeKa.

MHOroaToMHbI€ CIUPTHI. DTUJICHIJIMKOIb U TIUIEPUH: CTPOEHUE, (PU3NYECKHE M XUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBHE CO IIEIOYHBIMH METAJJIaMH, KA4ECTBEHHAs PEaKlds Ha MHOTOATOMHBIC
cnupThl). JlelicTBue Ha OpraHu3M yenoBeka. [ [pumMeHeHue rmuuepruHa u 3TUICHT KOS,

@®eHol: CTpOEHHE MOJEKYJbl, (U3NYECKHe M XMMHUYEcKHe cBoicTBa. TOKCHYHOCTH (eHoa.
[Tpumenenue peHona.

Anpaerunpl U kemowusl. DopMalbIeTH, alleTAIBACTHI: CTPOCHUE, (PU3NIECKUEe U XUMUUYECKHE
CBOMCTBA (peaKIMK OKUCIICHUS U BOCCTAaHOBIICHUS, KAUECTBEHHBIC PEAKIINH ), IOTYYSHUE U IPUMEHEHHE.

OIHOOCHOBHBIE MPEIEIbHBIC KAPOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsI KUCIIOTBI: CTPOCHHUE,
¢bu3nuecKre U XMMHYECKHUE CBOMCTBA (CBOMCTBA, 00OIIME /IS Kilacca KUCIIOT, peakius dTepuduKaIim),
nonydeHue W mnpuMeHeHne. (CrTeapuHOBas M OJEHWHOBAS KHUCJIOTHI KaK TIPEICTABUTENN BBICIINX
KapOOHOBBIX KUCIOT. MBLIa KaK COJH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

Crnoxxabie d(pUpHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['UApOIn3 cnoxHBIX 3GUpoB. XKUpHL.
I'maponus xupoB. [Ipumenenue xupoB. buonoruueckas posib KUPOB.

VYrieBonpl: cocTaB, KiacCU(PUKAIMS YIIIEBOJOB (MOHO-, IW- W mojucaxapunbl). [nmoko3za —
MPOCTEHIIINIT MOHOCAaXapu: OCOOCHHOCTH CTPOCHUS MOJIEKYJbI, (PM3MUECKUE U XUMHUUYECKUE CBOMCTBA
(B3aumogeiictBre ¢ ruapokcuaom meau(ll), okucneHne aMMuauHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIOKO3bI), HAXO0XKJIEHUE B MPHUPOJAE, MPUMEHEHUE, OMOIoTHIecKasi pob.
®dotocunTe3. OpyKTo3a KaK U30Mep TITFOKO3BI.

KpaxMan u uemmonoza kak npupoanble mnonumepbl. CTpoeHHE Kpaxmala M LEJUTIOJIO03BbI.
dusnyeckre 1 XUMUUECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaYeCTBEHHAS PEAKITUS C HOJO0M).

DKCrepuMEHTAIBHBIE METObI U3YUCHHSI BEIIECTB U UX MPEBPAICHUN: POBEJACHNE, HAOI0ICHNE
U OMHMCAHHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIE PEAKIMU OJIHOATOMHBIX
cnupToB (okucieHue yTanona okcuom meau(1l)), MHOroaTOMHBIX CIUPTOB (B3aMMOICHCTBHE TIIUIIEPUHA
¢ rugpokcuaom wmeau(ll)), ampaernmoB (OKHCIEHHME aMMHA4YHBIM PacTBOpPOM oOKcuaa cepedpa(l) u
ruapokcugom menu(ll), B3aumoneiicTBue Kpaxmana ¢ MOJOM), MPOBEACHHE MPAKTUYECKOW pabOTHI:
CBOMCTBA PacTBOpPA YKCYCHOM KHUCIIOTHI.

Pacuérnpie 3amaumn.




BbluuciieHuss mo ypaBHEHHIO XMMHMYECKOW peakiuu (Macchl, 00bEéMa, KOIMYECTBA HCXOIHOIO
BEIIECTBA WJIM MPOAYKTa PEAKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

A3oTcoaepiKale OpraHu4ecKue COeTMHEHUS.

AMHUHOKHCIIOTBl KaK aMm@oTepHble OpraHudyeckue coeluHeHHus. DU3MuecKue U XUMUYECKHE
CBOMCTBAa aMUHOKHUCIIOT (Ha IpUMepe IIUIMHA). buonornyeckoe 3HaueHue aMMHOKHUCIOT. IlenTuepl.

benku kak MpupoAHbIE BEICOKOMOJIEKYJIApPHBIE coeAuHEHUs. [IepBrudHas, BTOpUYHas U TPEeTUYHAs
CTPYKTypa OeJKoB. XMMHUECKUE CBOMCTBA OEITKOB: THAPOIIN3, ICHATYpAIUs, KAYECTBEHHBIC PEaKLIUU Ha
OeKH.

OKcIlepUMEHTAIbHbIE METO/Ibl U3YUEHHUs BELECTB U UX IPEBpAILEHH: HaOI0AeHnEe U ONUCAHUE
JIeMOHCTPAIIMOHHBIX OIBITOB: IEHATypaIusl OCIKOB IPU HArpeBaHUU, IBETHBIC PEAKIH OCIIKOB.

BbicokomosekyIsipHbIe COeIHHEHHA

OCHOBHbIE TIOHATHA XUMHHM BBICOKOMOJIEKYJSPHBIX COCAUHEHMH: MOHOMEp, IOJIHMMEp,
CTPYKTYPHOE 3BEHO, CTEIIEHb IIOJIMMEPHU3aLUH, CPeAHsIs MOJIeKyJsapHas Macca. OCHOBHBIE METOJBI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — OJIMMEPU3ALIMS U TOJUKOH/ICHC AL

DKclepUMEeHTAIbHbIE METO/1bI U3YYEHHUS BELIECTB U UX MPEBPALCHUI: 03HAKOMJIEHHE C 00pa3liaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanus MeXNpeaMETHBIX CBsi3ed IpU M3YYEHHM opraHudyeckol xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 MCII0Jb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHATHUH,
SIBJIIOILMXCS] CHCTEMHBIMHM IS OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTI'O 1IMKJIA.

OOw1e ecTecTBEHHO-HAYYHbIE IOHSTHSA: SBJICHHWE, HAy4HBbIH (haKT, TUIoTe3a, 3aKOH, TEOpHs,
aHaM3, CHHTE3, KIACCU(PHUKAIMS, MEPUOJUIHOCTh, HAOIIONEHUE, W3MEpPEeHHE, OSKCIEPUMEHT,
MOJIETIUPOBAHUE.

®dusuka: Marepusi, dHEpPrus, Macca, aToM, JJIEKTPOH, MOJEKyJa, JHEPreTHUYECKUi YpOBEHD,
BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSHUE BELIeCTBA, (PU3UYECKUE BETUYMHBI U €JUHMIBI UX
M3MEpeHusl.

buonorusi: knerka, opraHusM, Ouocdepa, 0oOMEH BelIeCTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIEBObL, JKUPBI, (DEPMEHTBHI).

I'eorpadus: MuHepanbl, FOpHbIE TOPO/JIbl, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mnuIEeBble MNPOAYKTHI, OCHOBBI pPallMOHAJIBHOTO IHTAaHUS, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHMYECKHME Ipenaparbl, MaTepHallbl U3 HMCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUU

XUMHYECKUH 3JIeMeHT. AToM. SAapo aToma, W30TONBI. DIEKTPOHHAS 000JI0YKa. DHEPTeTUUECKHE
YPOBHH, TOIYpPOBHH. ATOMHBIE OpOHWTanu, S-, P-, d- smemeHTBl. OCOOCHHOCTH pacmpeeseHHs
JJNIEKTPOHOB MO OpOUTAIIM B aroMax »JJIEMEHTOB TEpPBbIX YETHIPEX MEpPUOJIOB. JIEKTPOHHAs
KOH(UTrypanus aTOMOB.

[Tepnonnueckuit 3akoH u Ilepuoguyeckas cucrema xumudeckux sieMmeHToB [[. 1. Menzaeneesa.
Cas13p nepuoanueckoro 3akoHa u [lepuonndeckoii cuctemsl Xumuueckux 3inemeHToB 1. M. Menneneesa
C COBpPEMEHHOM TeOopHel CTpOeHUs aToMOB. 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XHMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBHIX U CIOXKHBIX BEIIECTB IO TpyIIaM M MepuojaaM. 3HaueHHUe
MEPUONYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

CrpoeHue BeliecTBa. XuMu4eckas CBsA3b. BUbl XUMUYECKOM CBSA3M (KOBaJIEHTHAs! HEMOJSIpHAs U
MoJIApHAsi, MOHHAs, MeTalindeckas). MexaHu3mMbl 00pa3oBaHUs KOBAJEHTHOW XUMHYECKOW CBS3U
(oOMeHHBIN M TOHOPHO-aKLENTOpHBIN). Bogopoanas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenp okucieHus. OHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH MOCTOSIHCTBA COCTABa BEILIECTBA.
THUIbI KPUCTATUTMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTALNTUYECKON PEIETKH.

IlonsaTe o aucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 1ois
BEIIECTBA B PACTBOPE.



Knaccudukanmss HeopraHu4eckux coeauHeHui. HoMeHknaTypa HEOpraHWYECKHUX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMYECKUX BELIECTB, IPUHAIEKAINX K Pa3IMUHBIM KJlaccaM.

Xumunyeckas peakius. Kiaccudukanns XuMu4eckuX peakiiuii B HEOpraHMYECKOM U OpraHu4ecKon
XUMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUS M NPEBPALICHMS] SHEPruu IpU
XUMHUYECKUX PEAKLHUAX.

CKopocCThb peakiuy, e€ 3aBUCHMOCTb OT Pa3InYHbIX PakTopoB. OOpaTHMBbIe peakiiui. XUMUYECKOe
paBHOBecHe. DaKTOPBI, BIUSIOLIME HA COCTOSTHUE XUMUYecKoro pasHoBecus. [Ipunnun Jle [latense.

Onexrponutuyeckas auccouuanus. CHiIpHbIE U ciadble deKTponuThl. Cpeia BOAHBIX pacTBOPOB
BEILIECTB: KUCJasi, HEUTpajbHasl, LIEI0YHAas.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKcIepUMEHTAIbHbIE METO/bl M3Y4YEHHUsI BEIIECTB W UX IMPEBpAILEHHI: TEMOHCTpAIUs TaOIUI]
«Ilepuoguueckas cucremMa xumuueckux odnemeHToB J[. WM. MeHnneneeBa», usydeHue Mojenen
KPUCTAJUTMYECKUX PEUIETOK, HAOIIOACHNE U ONHCAHHE JIEMOHCTPAIMOHHBIX U J1a0OpPaTOPHBIX ONBITOB
(pasznmokeHue TMepoKcHIa BOAOPOAAa B MPHUCYTCTBUHU KaTaiau3aTopa, OIMpEeleleHHe CPEeAbl PacTBOPOB
BEUIECTB C IIOMOIIBIO YHHMBEPCAJIbHOTO WHJMKATOpPA, PEaKUUU HOHHOIO oOOMeHa), IPOBEIEHUE
MIPaKTUYECKON paboThl «BrnusiHue pa3nuyHbix (GaKTOPOB HA CKOPOCTh XUMHUUYECKON peakium.

Pacuérnsbie 3anaun.

Pacuérel 1o ypaBHEHHMSIM XHMHMUYECKMX DPEaKUUWd, B TOM YHUCIE TEPMOXMMHYECKUE PACUETHI,
pacuéThl ¢ UCIOJB30BAHUEM TOHATHUS «MACCOBAs J0JIs BEIIECTBAY.

Heopranuueckasi Xumms

Hewmeramnsl. Ilonoxenne HeMeramuios B lleproauyeckoit cucreme XuMu4ecKux diaemMeHToB JI. 1.
MenzeneeBa U OCOOCHHOCTH CTpOeHHS aToMOB. DU3HUECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOMUS
HEMETAJIIOB (Ha TpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

XUMUYECKHE CBOICTBA BaKHEHIINX HEMETAJIOB (TaJoreHoOB, cephbl, a30Ta, Gocdopa, yriepoaa u
KpEMHHUS1) U UX COEAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COETUHEHUN).

IIpuMeHeHNnEe BaKHENIINX HEMETAJUIOB U UX COCTUHEHUM.

Meramnsl. Ilonoxenne meraioB B lleprognueckoi cucrteMe XUMHUYECKUX 3yeMmeHToB [ .
MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTa/uioB. Obuue puzndyeckue
cBoiicTBa MeTai1oB. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUN Psil HAIPSDKEHUN METaIlIoB.

XUMHUYECKUE CBOMCTBA BAKHEWILINX METAUIOB (HATpHil, KalWil, KalblUil, MATHUW, aJIFOMUHUMH,
LIUHK, XpPOM, K€eJI€30, ME/Ib) U UX COCTUHEHUH.

OO6u1re ciocoObl mosydeHust MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

OKcrepuMEHTAJIbHbIE METO/bl M3YyUEHUS BEIIECTB U UX MPEBpAlllEHUI: H3ydyeHUe KOJIICKIUU
«MeTtamibl U CIUIaBbl», 00pa3lOB HEMETAIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3ajjau, HAOII0JCHNUEe U
ONMCaHUE JIEMOHCTPAIL[MOHHBIX U J1a0OPaTOPHBIX OMBITOB (B3aMMOJECHCTBHE TMJIPOKCHIA AFOMUHUS C
pacTBOpamMH KUCJIOT U LIEN0YEH, KAUECTBEHHBIE PEAKIIMH HA KATUOHBI METAJUIOB).

Pacuérnebie 3anaun.

PacuéTsl Macchl BeriecTBa MM 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WU
00BEMY OJTHOTO U3 YIACTBYIOIINX B PEAKIIMH BEIIECTB, PACYETHI MacChl (00BEMA, KOJIMUECTBA BEIIECTBA)
IIPOJYKTOB PEAKLIUH, €CIIU OJJHO U3 BELECTB UMEET IPUMECH.

XUMHUSA U )KU3Hb

Ponp xumuu B 0OO0€CIEYEHHUH HKOJOTHYECKOM, SHEPreTHYecKOd M MHUIIEBOH OE30MacHOCTH,
pa3BuTUU MeAUIMHBL. [IoHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BELIECTB U XUMUUECKHUX PEAKIIHH.

[IpencraBnenus o0 OOIMIMX HAy4YHBIX MPUHLIUNAX HPOMBIIIJICHHOTO IOJYYEHHsI Ba)KHEUIIMX
BELIECTB.

YenoBek B MHUpE BELIECTB M MaTepUAIOB: BaXXHEHIINE CTPOUTEIBHBIE MaTEpHAIbI,
KOHCTPYKLMOHHBIE ~MaTepHalibl, KpacKd, CTEKJIO, KepaMHuKa, MaTepHalbl [UIsl JJIEKTPOHHKH,
HaHOMAaTepHalIbl, OPraHNYECKUE U MUHEPAIbHBIC yI00pEHUSI.

XHUMHS U 3I0pOBbE YEJIOBEKA: MPABWIA HUCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENApaToB, IMpaBUiIa
0€30MaCHOT0 UCIIOIB30BAHUS IPENApaTOB OBITOBOI XUMHHU B TIOBCEAHEBHOM KHU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXInpeIMEeTHBIX CBA3€H PH U3yueHUH 0011Iei 1 Heoprannueckor xumuu B 11 kinacce
OCYILIECTBIISICTCSl Yepe3 MCIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUMN, TaK U TOHATHUH,
SBJIAIOILNXCS] CHCTEMHBIMHM ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HayYHBIN (aKT, THIIOTE3a, 3aKOH, TEOPHUsL, aHaJIN3, CHHTES,
KJacCUUKALUS, TEPUOAUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

Oduzuka: MaTepus, DSHEPrus, Macca, aTroM, OJEeKTPOH, MPOTOH, HEHUTPOH, HOH, H3O0TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIA, YHEPTETUUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE
BelIeCcTBa, (PU3NUECKHe BETUYUHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kneTka, opraHusM, dKocucTema, Ouocdepa, MaKpo- U MHUKPODJIEMEHTBI, BUTAMHUHBI,
0oOMeEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOJIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XuMudeckass HPOMBILUIEHHOCTb, METAJUIyprus, IPOU3BOJICTBO CTPOUTEIHHBIX
MaTEepUajIoB, CEIbCKOXO3SICTBEHHOE MPOU3BOACTBO, MUIIEBAasl MPOMBIIIJICHHOCTD, (apMalieBTu4YecKas
MIPOMBIIIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IPEenapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUajIoB, ANEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.

HNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOTI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yldbTaTaM OCBOCHUS OOYYaIOIIMMUCS MPOTpamMMm
cpemHero ooOmero o0pa3oBaHHS (JIMYHOCTHBIM, METallpPeJIMETHBIM U TPEAMETHBIM). HaydHo-
METOJIMYECKOM OCHOBOHM IJis pa3pabOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHETO
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETHHOCTHBIA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXO0/I0M B CTPYKTYpE JTUYHOCTHBIX PE3yIbTaTOB
OCBOEHUS MpenMera «XHUMHs» Ha YpOBHE CpeIHero oouiero oOpa3oBaHHUsS BBIIEICHBI CIEIYIOLIHME
COCTaBJISIOLIUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON TPaKJAHCKOW MACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIPEICICHUIO;

HaJU4Yre MOTUBAIIUHU K 00YUEHUIO;

I[eJIeHaNPaBICHHOE Pa3BUTUE BHYTPEHHUX YOSKIEHUH JTMUHOCTH Ha OCHOBE KITFOUEBBIX [IEHHOCTEH
Y UCTOPUUYECKUX TPAAUIINI 6a30BOM HAYKH XUMUU,

TOTOBHOCTB M CIIOCOOHOCTH 00YUAIOUTNXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBLHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMH, MIPUCYIIIUMH IIEIOCTHON CHCTEME XUMHUUYECKOT0 00pa30BaHus;

HaJIM4Yue TMPaBOCO3HAHUS SKOJOTHYECKOW KyIbTYPhl M CIHOCOOHOCTH CTaBUTh LIEAH U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MpeameTra «XHUMHs» JOCTUTAIOTCS B €IMHCTBE yueOHOU U
BOCITUTATEIBHOMN JIEATETLHOCTH B COOTBETCTBUM C TYMAaHUCTUUYECKHUMH, COIMOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH M HJieaTaMH POCCHUHUCKOTO TPakIaHCKOTO OOIINecTBa, MPHUHITHIMU B
o0uiecTBe HOpPMAaMHM U IMpaBWJIaMH MOBEAEHHUS, CHOCOOCTBYIOIIMMH IIpOIECCaM CaMOIO3HaHMS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YYArOIINXCS.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa «XUMHUsS» OTPaKaroT c(hOPMUPOBAHHOCTH OMBITA
MO3HABATEIHHON U MPAKTUYECKON EATETHbHOCTH 00YJAIOIMIUXCS IO peaTn3aluu MPUHSITHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIUTAHUS:

OCO3HaHUS 00YYAIONMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 003aHHOCTEH, YBAXKCHUSI K 3aKOHY
Y TIPaBONOPAIKY;

MIPEACTABJICHUS O COIMATIBLHBIX HOPMaX U MpaBUjiaX MEKINIYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM IEATEIHHOCTH IIPU CO3JJaHUH YIEOHBIX IPOEKTOB, PEIICHUH
y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX MPHU
aHaJIN3e Pa3TUYHBIX BUJOB YUEOHOU JIEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HaclIeJUI0 OT€YECTBEHHONW XUMHUH;

YBOKEHUS K TMPOIECCY TBOPYECTBA B O0JIACTH TEOPUU U TMPAKTUYECKOTO MPUMEHEHHS XHMHUU,
OCO3HaHHUS TOTO, YTO JIOCTHKEHUS HAayKU €CTh PEe3yNbTaT JUIMTEIbHBIX HAONIOIEHUMN, KPOIOTIUBBIX
SKCIEPUMEHTAJIbHBIX MTOUCKOB, IIOCTOSTHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHHHM M MOCIEAYIOUIEM aHanu3e MH(GOpMaluu O
MepEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMMUH;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XHWMHUYECKUMU SBJICHUSIMH, U MPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHUE U ITOCTYINKHA CBOMX TOBAPUIIEH C MO3ULUN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NMOHMMAaHMUS IIEHHOCTEH 3/10poBOro M Oe3omacHOro o0pas3a JKW3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

coOIoICHHSI TIPaBUJT 0€30IaCHOT0 OOpaleHHs ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOM KU3HU U B
TPYAOBOM ESITENBHOCTH;

MMOHUMAaHUS EHHOCTU MPaBUJ MHIWBUIYaIbHOTO U KOJUJIEKTUBHOTO O€30MacHOrO MOBEIEHUs B
CUTYaLUSIX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJIEICTBUIN U HEMPUITHSI BPEIHBIX IPUBBIYEK (YIIOTPEOICHHSI AIKOT OIS, HAPKOTHUKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIE0BATEIBCKOM ACATEIHHOCTH, OOIIECTBEHHO
TI0JIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JESATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacCTHE B PEIICHUH MPAKTUUECKHUX 3a7a4 COIMAIbHOM HANPaBICHHOCTH
(B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY HU3YyUYEHUIO Mpodeccuil pa3IuyHOro poja, B TOM YHKCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSM TPYJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHIYalbHOW TpaeKTOpuUu oOpa3oBaHus, Oymymieit
npoeccuu U peanu3ald COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTHUYECKHU 11eIeCO00Pa3HOT0 OTHOIIECHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUSI KUZHU
Ha 3emie;

MOHUMAaHUS TI00aTbHOTO XapakTepa OJKOJIOTUYECKHUX MpOoOJieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLIMATILHOM CPEIBI;

OCO3HaHUS HEOOXOAMMOCTH HCHOJIb30BAHUS JOCTHKEHUH XMMHUU [UISI PELIEHUS BOIPOCOB
paIrMoHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HEMNPUSTHUS JIEUCTBHI, MPUHOCIIIMX BpEl OKpPYKArOUIEeH NPUPOJAHOU Cpele, YMEHUs
MPOTHO3UPOBATh HEOJArONPHUATHBIE HKOJOTUYECKUE TIOCIEICTBUS TPEANPUHUMACMBIX JEHCTBUM U
MpeAOTBpAIIATh UX;

HaJU4Hs PA3BUTOTO HKOJIOTHIECKOTO MBIITUICHHS, SKOJIOTUYECKON KYJIbTYPHI, ONBITA ACSITEIBHOCTH
SKOJIOTUYECKOM  HANpaBJIEHHOCTH, YMEHHUS  pPYKOBOJACTBOBaTbCS WMHU B  TO3HABaTEIbHOM,
KOMMYHUKAaTUBHOW M COIMAJIBHOW TPAKTHKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TIPOTHBOCTOSITH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayK{ U 00IIECTBEHHOM MPAKTHKH;

MMOHUMAaHHUS CTIeNU(DUKN XUMUU KaK HayKH, OCO3HAHUs e€ poju B POPMUPOBAHUU PAIIHOHATBHOTO
Hay4YHOT'O MBIIIJICHUS, CO3/IaHUU TIEJIOCTHOTO TMPEACTaBICHHs] 00 OKpYKAIoleM MHUpPE Kak O €IUHCTBE
MPUPOJABI M YENIOBEKa, B MO3HAHWW MPUPOTHBIX 3aKOHOMEPHOCTEH M PEIIeHUU MPoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,

yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XHMHUU JUIS COBPEMEHHOM NHMBWIM3AalUUA: B €€
T'YMaHUCTHYECKOW HAIIPABICHHOCTH M BaXKHOUW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KYIbTYPHI,
pelIeHnr TI00aBHBIX TPOOIEM YCTOHYHBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, YHEPTETUUYECKOM,
MUIIEBON M SKOJIOTMYECKO 0€30IacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIEUeHUH YCIOBUN YCHEIIHOTO
TpyZAa U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KAXKIOTO YiieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IOHUMAaHHUSI CYIIIHOCTH METOJI0B ITO3HAHMSI, HUCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BATh MOJIydaeMble 3HAHUS IS aHAU3a U OOBSICHEHUS



SIBJICHUH OKPYXAIOIIEr0o MHpa W MPOUCXOIANUX B HEM M3MEHCHHH, YMEHHUS JeiaTh 000CHOBAaHHBIE
3aKJIFOUYEHHUS Ha OCHOBE HAYYHBIX (DAaKTOB M MUMEIOMIMXCS JAaHHBIX C IEJBI0 MONYUYEHHUS JTOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONb30BaTh XMUMHYECKHE 3HAHUS JIs PEIIeHUs MpolieM B
peaNbHBIX KU3HEHHBIX CUTYaIUX;

HMHTEpPECa K MO3HAHUIO U UCCIIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHHIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH 10 XUMHUU B COOTBETCTBUU C JKU3HCHHBIMH MMOTPEOHOCTSIMH;

HMHTEpeca K 0COOCHHOCTSM TPY/ia B pa3audHbIX chepax mpodhecCHoHATbHOU IeATeIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDI

MerarnpeaMeTHbIE PE3yJbTaThl OCBOCHMSI Y4eOHOro mpeamera «XuMHS» Ha YPOBHE CPEIHErO
o0mero o0pa3oBaHuUs BKIFOYAIOT:

3HAYUMBIC IS (OPMHPOBAHHUS  MHPOBO33PCHHS  OOYYAIOMIMXCSA  MEXKIUCIUTUTHHAPHBIC
(MexmpenMeTHbIe) OOLICHAYYHbIE MOHATHSA, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa H
crenu(pUKy METOAO0B IMO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHSI,
SIBJIGHUE, TMPOLIECC, CUCTeMa, HAYYHbIH (DAKT, MPUHLUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpHs,
WCCIIeIOBaHKE, HAOIIOICHUE, H3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

yHHUBEpCalIbHbIE y4yeOHBbIE AeicTBUS (MTO3HABATENIbHBIE, KOMMYHHKATUBHBIC, PETYISTUBHEIC),
obecnieunBaromue GopMUPOBaHWE (YHKIIMOHATHLHOW TPAMOTHOCTH W COIUAIBHONH KOMITETECHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH o0yyJaronuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC Y4eOHBIE JEHCTBHUS B MO3HABATENIbHON M COLMANBHOMN
MpaKTHKE.

MertanpeamMeTHble  pe3yibTaThl  OTPAXKalOT  OBNAJCHHE  YHHBEPCAJbHBIMU  Y4e€OHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMU.

OBJaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMH JAeHCTBUAMM:

1) 6a30Bble JIOrHYeCKHE TeiiCTBUS:

CaMOCTOSITENTLHO (hOPMYIIUPOBATH U aKTYaIU3UPOBATH IPOOIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIETIATh LETU NeATENHbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH UX JTOCTHKEHHUSI, COOTHOCUTH
pe3yabTaThl JE€ATEIbHOCTH C MOCTABICHHBIMU LIESIMU;

HCIIOJIh30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIJCIATH XapaKTePHbIE
MPU3HAKU MOHATUN U YCTAHABJIMBATh UX B3aMMOCBS3b, UCIOIb30BATh COOTBETCTBYIOUIUE MOHITHUS IJIS
0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBA3U MEXKIY U3YUAEMbIMH SIBICHUSMH;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, O AaHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIHPOBATH BHIBOABI M
3aKJIIOYEHUS;

MIPUMEHATH B TMPOIECCE MMO3HAHMS, UCTIOIB3YEMbIE B XUMHH CUMBOJUYECKHE (3HAKOBBIE) MOICIH,
peoOpa3oBhIBATh MOJIEIBbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJ) DJIEMEHTAa, XUMHUYECKas
dhopmyna, ypaBHEHHE XUMHUYECKOW PEaKIINK — IMPHU PEIIEHNN y4eOHBIX TT03HABATEIBHBIX U MPAKTHUYECKUX
3a/1a4, TPUMEHATh HAa3BAaHHBIE MOJIENbHBIE MPEACTABICHUS AJI1 BBISABICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUUECKUX PEAKIIHA.

2) 6azoBbIe HCCIeN0BaTEIbCKHE I1eliCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHI;

(GhopMyIHpOBaTh 1SN U 33[]a4H UCCIIEOBAHUS, UCIIONH30BATh MTOCTABIEHHBIE M CAMOCTOSTEILHO
chopMyTupOBaHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA IO3HAHUS W OCHOBBI Il (pOpMHUpOBaHUS
TUINIOTE3bI 110 MTPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CY)K/ICHHIA;

BJIAJICTh HABBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUA M TPOBEICHHUS  YYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAONIIOIaTh 3a XOJOM TIPOIecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATH €T0 Pe3yabTaT, (POpMyIUpOBaTH 0OOOIIIEHUS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEOBAHUS, COCTABIATH 00OCHOBAHHBIN OTUET O MPOJIEIaHHOK paboTe;



IpUOOpPETaTh ONBIT YYCHUYECKOW MCCIIETOBATEILCKOW W MPOEKTHON NESATEIbHOCTH, MPOSIBISATH
CMOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY TOMCKY METOJOB PEIICHHUsS MPAKTUYECKHX 3ajad,
MPUMEHEHHIO PA3JIMYHBIX METO0B IO3HAHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHMEHTHPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HH(MOpMaUuH (HAYYHO-TIOMYJISpHAs JIUTeparypa
XHUMHYECKOT0 COJepKaHus, CIIPaBOUHbIE TocoOus1, pecypcsl HTepHeTa), aHanu3upoBaTh HHPOPMALIUIO
pa3MUUHBIX BHJIOB M (OPM MpPEACTaBICHHS, KPUTHYECKH OIEHHBATh €& JOCTOBEPHOCTh W
HENPOTHUBOPEUUBOCTb;

(bOpMyIHPOBATH 3aIPOCHI U MMPUMEHSTH PA3JIHMYHBIE METO/IBI IPU MOKUCKE U 0TOOpE MH(OpMAIIHH,
HEOOXOJMMOM JIJIs BBITIOJTHEHUS YIEOHBIX 3a/1ad ONPEeACIEHHOT0 TUIIA;

npuoOpeTaTh OMBIT HCHOJIb30BaHUA HH(MOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTUMAIBHYIO (OpMY MpecTaBIeHIs HH(pOpMaIuu (cxembl, rpadukm,
JMarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

WCTIOJIB30BAaTh HAYYHBIH S3BIK B KAUeCTBE CPEACTBA MpHU paboTe ¢ XMMUYECKOH WH(popManuei:
INPUMEHATh MEXKNpeAMEeTHbIE ((QU3MYecKue W MaTeMaTH4ecKue) 3HAKH M CHMBOJBI, (DOPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BATh M IPEOOPa30BHIBATH 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATIISJHOCTH.

OgJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3a7aBaTh BONIPOCHI MO CYMIECTBY OOCY)XJaeMOi TeMbl B XOJ€ IHalora /WM JUCKYCCHUH,
BBICKa3bIBaTh U7CH, (POPMYIUPOBATH CBOU MPEATIOKEHHUS OTHOCHTEIBHO BBITOIHEHHS MPEATIOKEHHOM
3a7a4u;

BBICTYIIaTh C TPE3CHTAllMEeHd pe3yJbTaTOB II03HABATEIBHOW JIEATEIBHOCTH, TOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBIIOJIHEHHH XMMHYECKOTO SKCIEPHMEHTA,
MPaKTHYECKON pabOTHI 110 UCCIEJOBAHHUIO CBOMCTB H3y4aeMBbIX BEIIECTB, peai3alui yueOHOTO TPOeKTa
U (hopMynupOBaTh BBIBO/IBI IO pe3yJIbTaTaM NMPOBEAEHHBIX UCCIIEI0BAHUIN MyTEM COTTIACOBAHUS MO3UIIMHA
B X071€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgJaieHNe YHHBEPCAIbHBIMH PeryIsiTHBHbBIMH J1elCTBUAMU:

CaMOCTOSATENFHO IIAHUPOBATH U OCYIECTBIISTH CBOIO MTO3HABATENBHYIO JIESITEIbHOCTD, ONPEAETIs
e€ 1enu W 3aJaud, KOHTPOJMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh MpeIJlaraeMbli
QITOPUTM JIEHCTBHI TPH BBHIMOJHEHUH y4YeOHBIX W MCCIEOBATEIIbCKUX 3aJad, BBHIOMpaTh HamOoiee
3¢ GEeKTUBHBIN CIIOCOO UX pelleHUs ¢ y4ETOM MOJYYeHHs HOBBIX 3HAHUI O BEIECTBAX M XUMHUYECKUX
PeaKImsX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OpraHmdecKasi XUMHED OTPaXaroT:

c(OPMHPOBAHHOCTh MPEJACTABICHUA O XHMMHUYECKOH COCTaBISIOUIEH €CTEeCTBEHHO-HAyYHOU
KapTHHBI MHUPA, POJIM XMMHHU B TTO3HAHUU SIBJICHUH TIPUPOBI, B JOPMHUPOBAHUH MBIIIICHHUS U KYJIBTYPHI
JMYHOCTH, €€ (YHKIMOHAJIHHONH I'PaMOTHOCTH, HEOOXOIUMOM Ul peIIeHUs MPAaKTUYECKUX 3aaad U
9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0pPOBBIO U IPUPOJHON Cpesie;

BJIQJICHUE CUCTEMOH XMMHYECKMX 3HAHMUH, KOTOpas BKJIIOYAET: OCHOBOIOJAralollue MOHATHUS
(XMMHUYeCKHil ~ AJIEMEHT, aToM, OJEeKTpOHHas O0OJOoYKa aroMa, MOJEKyNla, BaJeHTHOCTS,
3JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKasl CBS3b, CTPYKTypHas (¢opmyia (pa3BEpHyTas U COKpalIEHHAas),
MOJTb, MOJISIDHAsI Macca, MOJISIPHBIA O00BEM, YIIIEpOJHBIN CKeleT, (PYHKIMOHAIbHAS TPYIIIa, paJnuKal,
U30MepHsi, H30MEPbI, TOMOJIOTUYECKUNA Psijl, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOI U a30TCOAEpIKaIlne
COEIMHEHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCTUHEHHUS); TEOPUH U
3aKOHBI (TEOpHsl CTPOCHHUs OpraHuyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XMMHH; MHPOBO33PEHUYECKUE 3HAHHS, JISKAIUE B
OCHOBE ITOHMMaHUSI IPUUYNHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOIOTUYECKHE CBEACHUS O
CBOMCTBax, COCTaBe, MOJyYCHUH U OE30MacCHOM HCIOIb30BaHUN BAKHEHIINX OPraHUYECKHX BEIIECTB B
OBITY M IPAKTUYECKOMN JEATEIILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTEpHbIE NPU3HAKU TOHSTHM, yCTaHABIMBAThb HX
B3alMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME IIOHATHS IpU OIMCAaHUM COCTaBa, CTPOEHUS U
MIpEeBpALICHUI OPraHuYeCcKUX COeIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIHOJB30BATH XUMHYECKYI0 CHUMBOJHUKY Ui COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpallEHHOWN) (opMysl OpPraHMYecKHMX BEHIECTB U
YPAaBHEHUN XUMHYECKHMX pPEaKIUil, M3rOTaBIMBAThb MOJEJIM MOJIEKY] OpPraHMYECKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHPOBAHHOCT, yMEHHUH YCTaHABIMBATH NPUHAMICKHOCTh HU3YYEHHBIX OPraHMYECKUX
BELIECTB IO MX COCTaBY M CTPOCHUIO K ONPENEIEHHOMY KIIacCy/TpyIilie COeAMHEHUN (yrieBOJOPOIbI,
KHCIIOPOJI U a30TCO/EpIKAINE COSAMHEHUSI, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS), 1aBaTh UM Ha3BaHUS
no cucremaruueckoit Homenkiatype (IUPAC), a Takkxe NpuUBOAUTH TPUBHUAIBHbBIC HA3BAHUS OTIACIBHBIX
OpraHMYECKUX BEUIeCTB (ITWUJICH, TMPOMWIIEH, AaleTUJeH, OJTUJICHIIUKONIb, TJIHLIEPUH, (EHOo,
dbopmanpaeru, ameTanblIeru], MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIOTA,
CTeapuHOBAas KUCIIOTA, MIII0K03a, PPYKTO3a, KpaxMall, EeJUTI0I03a, MIHINH);

c(OPMHPOBAHHOCTH YMEHUS OMPEEIIATh BUIbI XUMHUECKON CBSI3U B OPTAaHUYECKUX COCITUHEHHSIX
(omMHApHBIE U KPAaTHBIC);

c(OPMHPOBAHHOCTH YMEHHSI TPUMEHSTH MOJIOKEHHUS TEOPHU CTPOCHUS OPTraHUYECKHUX BEIIECTB A.
M. bytnepoBa ansi 0ObSCHEHHUs 3aBUCUMOCTU CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH
COXPAHEHHUs MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHEe U XUMUYECKUE
CBOMCTBA TUIMYHBIX [IPEICTABUTENIEH PA3IUUYHbIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ITUJICH,
MpOMNuUJIeH, aneTuieH, OyragueH-1,3, metunOyraaueH-1,3, 6eH30, METaHOJ, 3TaHOJ, ITUIECHTIUKOIb,
TIUIEepUH, (EHOJ, aleTaabIeru]l, MypaBbHHAsI U YKCYCHAsl KUCIOTHI, TIIOK03a, Kpaxmall, [eJUTI03a,
AMUHOYKCYCHAsl KHCJIOTAa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXIY HHUMU YPaBHEHHUSIMH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTePH30BAaTh HCTOYHUKU YIIJIEBOJOPOJHOTO ChIpbsi (HE(PTH,
MPUPOJAHBIN Tra3, yroyb), CHOCOOBI MX TNepepadOTKM U TNPAKTUYECKOE IPUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTb YMEHHMM HPOBOAMTH BBIUMCICHHUS MO XMMHMUYECKHM YpaBHEHHSIM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IPOAYKTa PEAKLUU IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIJIN MIPOJYKTOB PEAKIIH);

c(OPMHPOBAHHOCT, YMEHHUH BIAJETh CUCTEMOH 3HAaHMM 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, MCIONb3YEMbIX B XMMHUU NMpPHU U3YyYEHUH BEIIECTB M XMMHUYECKHUX SIBICHUH (HaOnoneHue,
U3MEpEeHue, SKCIEPUMEHT, MOJICIIMPOBAaHHUE), HCIOJIb30BATh CUCTEMHBbIE XUMHUYECKHE 3HAHUS s
NPUHATHUS pPEIIEHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BEIIECTBAMH U MX
IIPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIO/IaTh TMpaBHWJIa IMOJB30BAHHUS XUMHYECKON TOCYI0N U
71a00paTOpHBIM O0OPYJOBAaHUEM, a TAKKE IMpaBHia OOpPAIICHUS C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

C(OPMHPOBAHHOCT, YMEHUH IJIAHUPOBATH W  BBINOJHATH XUMHUYECKHUH  3KCIIEPHUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB PHU HArpeBaHUH, MOTYYEHHUE STUIICHA U U3yUEHHE ero CBOMCTB,
KayeCTBEHHbIE PEAKIIMM OpPraHWYECKHX BEIIECTB, JCHaTypalus OeNKOB NpH HarpeBaHUU, IIBETHBIC
peakmuu OEJIKOB) B COOTBETCTBUH C MIPaBUJIAMHU TEXHUKHU 0€30MMaCHOCTH MPH OOpaIeHUH C BEIECTBAMHU
U 1abOpaTOPHBIM 00OPYAOBAaHHEM, MPEACTABIATH PE3YJbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (Gopme
3alMCH YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (OpMyIHpoBaTh BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTATOB;

cOPMUPOBAHHOCTh ~YMEHUN KPUTHUYECKH AaHAJTU3UPOBAThb XUMHUYECKYI0 HH(POpMAIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MH(pOpMaluu, UHTepHET U ApYyrux);

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIIOIATh MPaBHJia YKOJIOTHYECKU 11€JIECO00Pa3HOTO MTOBECHUS B
OBITY U TPYJIOBOHl JESATETHLHOCTH B LIEISIX COXPAHEHHUS CBOETO 3[J0POBbS M OKPYKAIOIIEH MPUPOIHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCWUCTBUSA Ha JKUBBIE OPTraHU3Mbl OMPENEIEHHBIX OPraHUYECKUX
BelIeCTB, MoHuUMas cmbicn mnokazatens IIJIK, moscHsATh Ha mpuMepax cHocoObl YMEHBLICHHUS U
MPEeIOTBPALECHHUS UX BPEIHOTO BO3JACHCTBHS Ha OPTraHU3M YEJIOBEKa;



JUIs 00Y4aIOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI: YMEHUE MIPUMEHSTh 3HAaHUS 00
OCHOBHBIX JOCTYIHBIX METOJaX [T03HAHUS BEIIECTB U XMMHUECKUX SIBICHUN;

JUIS CIIETIBIX M CIa0OBUASIIMX OOydalolIUXCs: YMEHHE HCIOJIb30BaTh pPEbe(PHO-TOUCHHYIO
cucremy obo3HaueHwuit JI. bpaiins st 3anucu Xumudeckux Gopmy.

11 KITIACC

[IpenmMeTHBIE pe3ybTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XUMUsD» OTPaKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XHWMHUYECKOW COCTaBISIOUICH €CTeCTBEHHO-HAYYHOH
KapTUHBI MUPA, POJIM XUMHHU B MO3HAHUHU SIBJICHUN IPUPOBI, B (POPMHUPOBAHUYU MBIIIICHHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKUMOHATBLHOM I'pPaMOTHOCTH, HEOOXOOUMOW MJisi pelIeHUs MpPaKTHUYECKUX 3a1ad U
AKOJIOTMYECKH 000OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJI/ICHUE CHUCTEMOW XHMMHYECKMX 3HAHHUI, KOTOpas BKJIKOYAET: OCHOBOIIOJIAralOIIUe MOHATHUS
(XMMHUYECKHUi 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JJIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYJ1a, MOJIb,
MOJISIPHBI 00BEM, BaJEHTHOCTb, HJIEKTPOOTPHULATEILHOCTh, CTEIIEHb OKHCICHHS, XMMHUYECKas CBS3b
(xoBaJIeHTHAsl, MOHHAsA, METAJTNYECKasi, BOJOPOAHAS), KPUCTAIIIMNYECKAs PelIéTKa, TUIIbI XUMHUYECKUX
peakuuii, pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIUTHI, JIEKTPOJUTHYECKAs AUCCOLHUALMS, OKHCIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUECKOHN peakiny, XMMHUYECKOEe PAaBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS
3JIEKTPOJIUTUYECKON TUCccolanuu, nepuoandeckuii 3akon 1. . MenaeneeBa, 3aK0H COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS YHEPTUU MPU XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIlMe B OCHOBE IOHMMAaHUS
MPUYUHHOCTU ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, PaKTOIOTHYECKIE CBEJCHHS O CBOMCTBAaX, COCTABE,
MOJIy4deHUH M O€30IaCHOM HCIIOJIb30BAHMK BAXXHEMIIMX HEOPraHMYECKUX BELIECTB B OBITY H
MPAKTUYECKON JIEATETbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCT YMEHHUH BBISABISATH XapaKTEPHBIC NMPU3HAKH IOHITUH, YCTAHABIMBATH HX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MMOHATHS IPYU OITUCAHUU HEOPraHUYECKUX BELIECTB U UX
IIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBJIEHUs (HOpMyI
BEIIECTB W YPAaBHEHUH XHMHYECKHX peakiuii, cucremarniyeckyto Homenkinatypy (IUPAC) u
TpUBHAJIbHBIC Ha3BaHUS OTIEIbHBIX HEOPIraHWYECKUX BELECTB (yrapHbli ra3, yIiIeKHCIbli ra3, aMMHaK,
raméHasi U3BeCThb, HeTal€Has U3BECTb, MUThEBAs COJIA, TUPUT U IPYTHUE);

C(OPMHPOBAHHOCTh YMEHMH OIpPENENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XHUMHYECKHX
AJIEMEHTOB B COEIMHEHHUSAX pa3JIMYHOIO COCTaBa, BHUJ XHUMHUYECKOW CBS3M (KOBaJECHTHas, HOHHaf,
MeTaJuIn4YecKas, BOJAOPOAHAs) B COEJMHEHUAX, TUIl KPUCTAINTNYECKOM peIéTKH KOHKPETHOTO BEIeCTBa
(aToMHasi, MoOJeEKyJspHasi, HWOHHAs, MeETaJuIM4yecKas), XapakTep Cpedsl B BOJHBIX pacTBOpPax
HEOPraHUYECKHUX COECIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAAJIC)KHOCTh HEOPraHUYECKUX BEIIECTB MO UX
COCTaBY K ONpeJeNEHHOMY KiacCy/Tpylne COeUHEHUH (IIPOCThIe BEIIECTBA — METAJUIbl U HEMETAaJlIbI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTHI, aM(pOTEpHbIE TUIPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATh CMBICH meproanyeckoro 3akona J[. . MenneneeBa u
J€MOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOLYIO, 00ObSICHUTENBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHMYECKHX
aneMeHToB 1—4 mepuonoB Ilepuonnueckod cuctembl xumudeckux snemeHTtoB Jl. WM. Menneneena,
UCTIONIB3YS TIOHATHUS «S-, P-, O-2JIeKTpOHHBIE OpPOMTAINY, «IHEPTETHYECKHE YPOBHU», OOBSCHSITH
3aKOHOMEPHOCTH HM3MEHEHHUS! CBOICTB XHMHUYECKHX DJIEMEHTOB M MX COECIUHEHUH MO MepuojaM u
rpynnam Ilepuoauueckoit cucremsl xumMuieckux 3iueMeHToB . . Menaeneesa;

c(OpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHMCHIBATh) OOIIME XHMHUYECKHE CBOICTBa
HEOPraHMYECKHUX BEIIECTB Pa3IUYHbIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T'€HETUYECKOW CBA3U
MEX/1y HEOPraHM4YEeCKHMMH BELIECTBAMH C IIOMOINBIO YpPaBHEHHUH COOTBETCTBYIOIIUX XHUMHUYECKHUX
peakuuii;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(PUIIMPOBATH XUMHUUECKHE PEAKIIMH IO PAa3IMYHBIM MPU3HAKAM
(uuciy M CcOCTaBy pEarupyrouMx BEUIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEeTeHEel
OKHCJICHHUS 3JIEMEHTOB, 00OpaTUMOCTH PEAKIINH, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHMH COCTaBISATh YpPABHEHUS PEAKIHMH pPazIMYHBIX THIIOB, MOJHBIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO OOMEHa, YUUTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH PEAKIHH
UAYT 10 KOHIIA;



C(OPMHUPOBAHHOCTE YMEHHMM IPOBOAUTH PEAKLUH, IMOATBEPHKAAIOLINE KAuyeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKHX BELIECTB, PACIO3HABaTh ONBITHBIM IYTEM HOHBI, NPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTH YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOI0 OajlaHCa ATUX peaKIHii;

c(OPMHPOBAHHOCT, YMEHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH XHWMHYECKOW pEaKIuu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMELIEHHS XMMUYECKOI'O paBHOBECHUS B 3aBUCHUMOCTU OT BHELIHETO
BozaeictBus (mpuniun Jle [llarense);

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XUMHUECKHE IIPOLIECCHI, JeXKallue B OCHOBE
IIPOMBIIIJICHHOI'O [OJYyYeHUsl CEPHOIM KUCIIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTD IIPEICTABICHUN
00 00IMX HAYYHBIX MPUHIUIIAX U HKOJOTHYECKUX MPOOIeMax XUMHUUECKOTO MTPOU3BOCTBA;

C()OPMHUPOBAHHOCTb YMEHHUH INPOBOAUTH BBIUMCIEHUS C HCIOJIb30BAHMEM IOHATUS «MaccoBast
JI0J1s1 BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIICHHH Ta30B IIPH XUMUYECKUX PEAKIIUAX, MACCHI BEIIECTBA
W1 00bEMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce WK 00BEMY OJTHOTO U3 y4aCTBYIOLIMX
B peaKkIuy BEIIECTB, TEIUIOBOTO 3 (dekra peaknun Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEILIECTB,
IIPEBPALLCHUS U COXPAHEHUS SHEPTUN;

c(OpPMUPOBAHHOCTh YMEHUW COOIONATh TpaBUja TIOJH30BAHUS XHUMHUYECKOH TIOCYyIOH U
na00paTOpHBIM O0OPYJOBAHUEM, a TaKKe IpaBuja OOpallleHHs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBIITOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH MJIAHUPOBATh M BBIIOIHATH XUMUYECKUN IKCIIEPUMEHT (pa3iokKeHne
IIEPOKCUJA BOJOpPOAA B INPUCYTCTBUM KaTaau3aTropa, OINPENEICHHE CpPEabl PacTBOPOB BEIIECTB C
MIOMOILbI0 YHUBEPCAIBHOIO MHJMKATOPA, BIUSHUE DPA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIyu, peakiui HIOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEAaKIINU Ha CyIb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTMOH aMMOHMS, PElLIeHUe 3KCIIePUMEHTANIbHBIX 3a/1a4 1o TeMam «Metamuib» 1 «Hemeranisl») B
COOTBETCTBHUH C MpaBUIaMHU TEXHUKHU O€30MaCHOCTH MpPHU OOpAIleHUH ¢ BELIECTBAMU U J1a0OpaTOPHBIM
000pyZI0BaHUEM, NIPECTABIATh PE3YIbTaThl XUMUUYECKOT'O SKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakluii U (OpMyIUpPOBATH BbIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh ~ YMEHUH KPUTHUYECKH AaHaJIM3UPOBATh XMMHUYECKYI HH(POpMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MacCOBO KOMMYHUKaLUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHM COOMI0IaTh MpaBHiIa SKOJIOTHYECKH 11eJ1IecO00pa3HOro MOBEACHUS B
ObITY M TPYJOBOW JEATEIBbHOCTU B LIETSX COXPAHEHHUS CBOETO 3JI0POBbS M OKpYKaroIleW MPUPOIHOU
Cpelbl, OCO3HAaBATh OMACHOCTh BO3ACHCTBUS Ha >KMBBIE OPIaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [1/IK, moscHAT, Ha mpuMepax crnocoObl YMEHbBIIEHUS WU NPEJOTBPAIICHUS HX
BPEHOT0 BO3JEHCTBHS HA OPTaHU3M YEIIOBEKa;

U1 00yYaroImMXcsl ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbsI: YMEHUE IPUMEHATH 3HaHUSI 00
OCHOBHBIX JOCTYIIHBIX METOJAX [T0O3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUIS CIIETBIX M CIa0OBUASIIMX OOydYarolUXCs: YMEHHE HCIOJIb30BaTh pPelbePpHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu Xxumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ejioB H TeM MIPOrpaMMbl Beero Kontpoabubie IIpakTnyeckue gg;g?oo:ab;gmﬂme
padoThI padoThI pecypebi
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
11 [Tpeamer opranuyeckoit xumun. Teopust cTpoeHuUs 3
opranndeckux coeaquHeHni A. M. byrneposa
Wroro mo pazneny 3
Pa3nea 2. Yriaesogopoasbl
2.1 [IpenenbHbBIE YIIEBOAOPOIBI — aJIKaAHBI 2
29 HenpenenbHbIe yrieBOAOPOIbI: AIKEHBI, AlIKaIHCHBI, 5 1
QIKHHBI
2.3 ApomaTH4ecKue yriaeBog0pO/Ibl 2
2.4 [IpupoaHble HICTOYHUKH YTJIEBOAOPOJOB U UX MepepadoTKa 3 1
Hroro no paznery 13
Paznen 3. Kuciopoacoaepskanme oprannyeckue coeinHeHHs
3.1 Cnuptsl. @eHon 3
3.2 Anbnerunsl. Kap6onossie kucnoThl. CiaoxHbIE 3(UpPbI 7 1
3.3 VYriaeBoasl 3 2
Hroro no pasneny 13
Pa3neu 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHH
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro o pazueny 3
Paspnen 5. BeicokoMOJIeKY ISIpHbIE COCAUHECHUS
5.1 [Tnactmaccer. Kayuyku. Bonokna 2
Hroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne ni/m HaumeHnoBanue pa3jejioB H TeM IPOrpPaMMbI Beero Konrtpoabnsie  IIpakTnyeckue E)Ig;?foo:ab;gbnme
padoTshI padoTsI pecype
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuonyeckuii 3aKoH U
11 [leproanueckas cuctema XuMU4Yeckux siemenToB /1. . 3
Menneneena
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BelecTB 4
1.3 XUMUYECKUE peakliuu 6 1 1
Wtoro no pazneny 13
Paznen 2. Heoprannueckasi XuMusi
2.1 Mertannbl 6 1
2.2 Hewmerannsl 9 1 1
2.3 CBsi3p HEOPTAHUYECKUX U OPTAaHHUECKUX BEIIECTB 2
Hroro no paszneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:;'—?EHI/IH :)Igg;l;zi];fenbnme
padoThI padoThI pecypebi
1 CrapToBbIil KOHTPOJIb 1 1
[IpenmMeT opraHnyeckoil XuMuu, €€ BO3HUKHOBEHUE,
5 pa3BUTHE U 3HAUCHHE 1
Teopust cTpoeHHsI OpraHMYECKUX coequHeHH A. M.
bytneposa, €€ OCHOBHBIEC MOJIOKEHHUS
[IpencraBnenne o kiaccupUKAIUN OPraHUIECKUX
3 BeniecTB. Homenknarypa (cucremarndeckas) u 1
TPUBHAJIbHBIC HA3BAHUSI OPTaHMUECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH psif 1
5 MertaH U 3TaH — IpocTeiIIne NpeACTaBUTENH aAJIKaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUIIEH U MPONHIIEH — MPOCTEHIINEe IPEACTaBUTENN 1
QIKEHOB
8 IIpakTrueckas pa(EOTa No 1. «ITonyyenue sTusieHa u 1 1
U3y4EHHE €ro CBOMCTBY
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TonydeHre CHHTETHUECKOTO KaydyKa W PE3HHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHUECKUN psil. ALETHIIEH — IpOoCTeHIni 1
NPEJCTaBUTENb AIKMHOB
11 Boluncnenus no ypaBHEHUIO XMMHUECKON peakluu 1
12 ApeHbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh apeHOB 1
13 I'enernueckas cBsi3b YIrieBOIOPOIOB, MPUHAMISKAIINX K 1

Pa3sIMYHbBIM Kj1acCcaM




[TpupoaHbIe HICTOYHUKH YTIEBOJAOPOIOB: MPUPOAHBIHN T'a3

14 U TIONyTHBIE He(PTAHBIC Ta3bl, HEYTh U MPOAYKTHI €€ 1
nepepadboTKu
[TpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB: MPUPOAHBIHN T'a3

15 U TIONyTHBIE He(TAHBIC Ta3bl, HEYTh U IPOAYKTHI €€ 1
nepepadboTKu

16 KoHTtposbHas paboTa 1mo pa3aeny «YriaeBoaopOoIb» 1

17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO. 1
Bonopoanas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TIIUICPUH 1

19 CDeHvon: CTpOEHHUE MOJIEKYJIbI, GU3MUECKHE U XUMUYECKUE 1
CBOWCTBA, IPHUMEHEHHE

20 Anpaeruapl: GopMambACTHI U alleTAIbICTHI. AIICTOH 1

21 OIHOOCHOBHEIE MPEACIbHBIC KAPOOHOBBIC KHCIOTHI: 1
MypaBbUHAs U YKCYCHas

22 HpaKTI/ILIVeCKaSI pabota Ne 2. «CBolicTBa pacTBOopa 1
YKCYCHOU KHCIIOTBI»

23 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEJACTaBUTEIN 1
BBICIIUX KapOOHOBBIX KHCIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KUCJIOT, UX 1
Morolee JeficTBre

o5 CrnoxHnble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1
[Muaponu3 cinoxHBIX A(hUPOB

26 XKupsr: runponus, mpuMeHeHne, ONOJIOTHYECKas pOITh 1
KUPOB

27 YrneBoasl: cocTas, Kiaccudukaius. Baxueiinme 1
NPEICTaBUTEINN: TII0K03a, (hpyKTO3a, caxapo3a

28 Kpaxmai u mesmoso3a Kak mpUPOIHBIE TOJIUMEPHI 1

29 Bcepoccutiickas mpoBepodHasi pabota 1

30 OO01mast XxapakTepUCTHKA a30TCOACPIKALIINX OPTaHUIECKUX 1

coenuHeHU# / Beepoccwniickas nmpoBepoyHas paborta




31 AMUHBL: METWIAMUAH U aHWINH

AMMHOKHCIIOTHI KaK aM(bOTepHBIe OpraHn4€CKuec

32 COCOAUHECHUS, UX OHOJIOrHYECKOE 3HAUCHHE. IlenTuapr.
benkn xax IIPUPOJHBIC BEICOKOMOJICKYJIAPHBIC
COCOAMHCHU A

33 OCHOBHBIE TOHATHUSI XUMUU BHICOKOMOJIEKYIISIPHBIX
COCIMHEHUN

OcHOBHBIE METO/BI CUHTE3a BBICOKOMOJIEKYJIIPHBIX
coennHeHui. Inactmaccesl, Kay4yku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

o/ Tema ypoka

XUMHYECKUH JIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIHsi aTOMOB

KoaunuecTBo yacoB

Bcero

KonTposbHbie
padoThbI

IIpakT4yeckue
padoThbI

JlaTa
U3YYeHUs

DJIeKTPOHHbIE
nmudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

ITepuoanueckuii 3akoH u [lepronnueckas cucrema
2 xuMmudeckux 3neMeHToB . V1. Mengeneesa, ux cBsizb C
COBPEMEHHOM TEOPUEN CTPOECHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB M UX COEAMHEHUH 1O TPYIIIIaM U IIEPUOIAM.
3 3HaueHUe NEepUOINIECKOro 3aKOHa U CUCTEMBI
xuMuueckux aemeHToB (.M. MenzaeneeBa B pa3BuTHH
HayKH

CrpoeHnue BeniecTBa. XuMu4eckas CBsi3b, €€ BUBI;
4 MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonxoponnas cBa3b

BasnieHTHOCTB. DeKTpoOTpUIIaTENLHOCTh. CTEIEHb
S) OKHcIeHus. BelecTsa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS




[TonsiTue o nucnepcHbIX cuctemax. Mctunnele u
KOJUIOMJIHbIE pacTBOpbl. MaccoBast 10715 BElECTBaA B
pacTtBope

Knaccudukanmst 1 HOMEHKJIaTypa HEOPTaHHIECKUX
COEMHEHUI. | 'eHeTnYecKas CBSI3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

Knaccudukanmst XuMHUUECKUX peakifii B HEOPraHUIECKOM
Y OpPraHUYECKON XMMHH. 3aKOH COXPAaHEHUS MaCcChl
BEIIECTB; 3aKOH COXPaHEHUS U MPEBPAILIEHUS JHEPTUH TIPH
XUMUYECKUX PEaKIUIX

CkopocTb peakimu. OOpaTuMble peakui. XUMHIECKOe
paBHOBeECHE

10

11

12

[TpakTrueckas pabota Ne 1. «BnusiHue pa3iandHbIX
(haKkTOpOB Ha CKOPOCTh XMMHYECKON PEaKIIHI»

DnekTpoiauTrueckas auccoruanus. [lonstue o
BOZIOpoAHOM ToKa3atene (PH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['uaponu3 opranun4eckx U HeOPraHUYECKUX
BEIIECTB

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkmuu. [Tonstre 00
QJICKTPOJIN3C PACIIIIABOB U paCTBOPOB colen

13

14

15

KOHTpOJ’IBHaH pa60Ta o pasacity «TeOpeTI/ILIeCKI/Ie OCHOBBI
XUMUN)

Mertamibl, ux nosoxxenue B [lepuoguueckoil cucreme
XUMUYeCKHX anemMeHToB J{. M. MenpeneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O0mIue pusnveckre CBONCTBA METAJUIOB
CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHKEHUI
METaJIOB

16

XUMHYEeCKHE CBOWCTBA BaKHEHIIINX METAJUIOB (HaTpuUH,
KaJIMH, KaJIbIIMI, MarHui, aJFOMUHUN) U UX COSTUHEHUHN

17

XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHUI

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeJie3a U UX COSTMHCHUN




ITpakTrueckas padota Ne 2. "Pemenue

19 AKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme «MeTtamibny" 1
Hewmerannsl, ux nonoxenue B Ilepuoanueckon cucreme

20 XuMHYecKuX daeMeHToB 1. M. MenaeneeBa 1 0COOCHHOCTH 1
CTPOCHHS aTOMOB
@uznyeckue CBOWCTBAa HEMETAIIOB. AJIIOTPONHS

21 HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u 1
yriieposia)

22 XHMHYECKHE CBOWCTBA IAJIOTEHOB, CEPBl U UX COEIMHEHUN 1

23 XUMHUYECKUE CBOMCTBA a30Ta, pochopa 1 X COeTUHEHUN 1

o4 XI/IMI/IquKI/Ee CBOWCTBA yriepoja, KpeMHUS U X 1
COCIMHEHUI

25 [IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUI 1
O06o00mieHne U cucTeMaTu3aIs 3HaHUH 110 TeMe

26 «Hemerannbly. BerauciaeHus mo ypaBHEHUSIM XUMUYECKUX 1
peaknuii ¥ TEPMOXUMHUICCKUE PACUETHI

27 [IpakTuueckas pabora Ne 3. «Pemienue 1
HKCIIEPUMEHTANIbHBIX 3a4a4 1o Teme "HemeTamnsr"»

28 KonTponbhas pabota mo Temam «MeTamib» u 1
«Hemeramnb»

29 Heopranunueckue u opraHu4ecKue KUCIOTHI. 1
Heoprannueckue u opraHn4eckue OCHOBAHUS
AMoTepHbIe HEOpraHMYECKHE U OpraHUYecKre

30 coenuHeHUs. [ eHeTHUecKas CBSI3b HEOPTaHUYECKUX U 1
OpPTraHUYECKUX BEIIECTB
Ponb xuMum B 00ecTiedeHUH SKOJIOTHISCKOM,

31 HHEPreTUYECKOM 1 MUIIEBON O€30MaCHOCTH, Pa3BUTUU 1
MEUITHBI

30 [Tpencrasnenus: 06 oOmUx HaqublxvanHanax 1
MIPOMBINIJICHHOTO TTOJTyYeHUs] BRKHEHUIIINX BEIIECTB

33 UenoBek B MUPE BEIIECTB M MATEPHAIIOB 1

34 X¥MHS U 3J0pPOBBE UEIOBEKA 1




‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

10 KJIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
posep 00pa3oBaTe/IbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBanus
pe3yJbTara
1 TeopeTrueckre OCHOBBI OPraHUIeCKOM XUMHH

CdopMupoBaHHOCTH MpeICTaBICHUN 0 XUMHYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHOM KapTUHbI MHpa, POJIHU
XUMHM B T[I0O3HAHUU SABJIEHUN MPHUPOAbI, B (popMHpOBaHUU

11 MBILIUIEHUS! H  KYJIBTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM I peleHUs MPAKTUYECKUX 3a71a4 U
9KOJIOTUYECKHA 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO H
MPUPOTHON cpese

Bnanenue cucteMoil XMMHUUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAararolue  IMOHATUS  (MOJIEKyJla,  BaJEHTHOCTbD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPDHAs Macca, MOJSPHBIA OOBEM, YIJIepOJHBIM
cKeJeT, pyHKIHMOHAIbHAS TPYIa, paauKail, U30Mepus, U30MepHI,
TOMOJIOTHYECKUM psiZl, TOMOJIOTH, YIJIE€BOAOPOABI, KHUCIOPOA- H
a30TcoJepiKallue  COCJAMHEHUS, OUOJNOTUYECKH  aKTUBHBIC

1.2 BemiecTBa (yrJIeBOJbI, JKUPBI, O€JIKH), MOHOMEp, MOJHUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHHUS ); TEOPUH
U 3aKOHBI (TEOpUS XMMHYECKOTO CTPOCHHS OPraHUYeCKHX
BemiectB A.M. bytinepoBa), 3aKOHOMEPHOCTH, CHUMBOJIWYECKUI
SI3BIK XUMUH, (PAKTOJIOTHYECKUE CBEJCHUSI O CBOMCTBAX, COCTaBE,
MOJIydeHUH U Oe30MacHOM  HCMOJb30BAaHUM  BaXKHEHIINX
HEOPTraHMYECKUX U OpPraHWYecKUX BeIIeCTB B OBITY W
MPaKTUYECKON JESITEIbHOCTH YeJIOBEKa

CdopMHpOBaHHOCTh YMEHHUH BBISBISATH XapaKTEpHbIE NMPU3HAKU
MOHATUM, YCTAaHaBIMBaTh WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME IMOHATHS MPU OMMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALCHUI OPraHMYECKUX COCIUHEHUN

1.3

C(OPMHPOBAHHOCTh ~ YMEHMH  HCHOJIb30BaTh  XUMHYECKYIO
CUMBOJIMKY I COCTABJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX
(pa3BépHYyTOH, COKpaIEHHON) (hOpMy OPraHNYEeCKUX BEIIECTB U
YPaBHEHNH XHMMHWYECKUX pPEaKkUWWd, W3rOoTaBINBaTh MOJEIH
MOJIEKYJI OpPraHMYECKUX BEIIECTB JUI1 WUIIOCTPALUH HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS

14

ChopMHUpOBAaHHOCTh YMECHHMH YCTAaHABIMBATH TMPHHAIICKHOCTD
M3YYCHHBIX OPTaHUYECKHUX BEIUIECTB IO UX COCTaBY U CTPOSHUIO K
omnpenenéHHoMy Kiaccy (Tpynme) coeauHeHu (yrieBOIopOIbI,
KHCIIOPOJ u a30TCOJepIKaIIIHe COCJTMHEHUS,
BBICOKOMOJICKYJISIPHBIE COCJIMHCHHWS), J1aBaTh MM Ha3BaHHS I10
cucremarnueckorr HomeHknarype (IUPAC)

1.5

ChopMUpOBaHHOCTb YMEHHS OIpPENeNATh BHIbl XUMHYECKOU
CBSI3M B OPraHUYECKHUX COETUHEHUSIX (OIMHAPHBIE U KPAaTHBIE)

1.5

ChopMupOBaHHOCTh YMEHHSI TPUMEHSTbH: TOJIOKEHHUS TEOPUU
CTpoeHus opranndeckux BemectB A.M. byrtnepoBa mis
O6TJSICH€HI/I}I 3aBHCHUMOCTH CBOMCTB BCIIECCTB OT HX COCTaBa U
CTPOEHHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB

1.6

Yraesogoponel. Kucnopoaconepxamme W a30TCoAEpKaliue
OPFaHI/I‘IGCKI/Ie COCINUHCHU . BI:ICOKOMOJICKy.HSIpHLIC COCONHCHUA




2.1

CchopMupoBaHHOCTh YMEHUI MPUBOIUTH TPUBUAIBHBIC Ha3BaHUS
OTAETBbHBIX OPraHWYeCKHMX BEIIECTB (3TWJIEH, MPOIHJICH,
alleTWICH, STWICHTIUKONb, TIUIEpuH, (eHom, (opMalbIeru,
alleTalb/IeTU, MypaBbHHAs KHCJIOTA, YKCYCHasi KHCIOTa,
OJIEMHOBasl KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, IIIOK03a, (PpyKTO3a,
KpaxmaJl, [eJUII0J103a, TJIUIIHH)

2.2

ChopMHUPOBAaHHOCTh YMEHHUI XapaKTEPU30BaTh COCTAB, CTPOCHHE,
(1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKHEC CBOfICTBa THUIINYHBIX HpeHCTaBI/ITeHeﬁ
pasIMYHBIX KJIACCOB OPraHMYECKMX BeIIeCTB (MeTaH, JTaH,
STHWJICH, MPOTHJIICH, alleTHIIeH, OyTaauen-1,3, metunoyraauen-1,3,
O€H30JI, METaHOJ, 3TaHOJ, JTHUJICHIIIMKONb, TIHICPUH, (EHOI,
aleTaNbJeru]l, MypaBbUHAs W YKCYCHas KHUCIOTBI, TJIIOKO3a,
KpaxMaJl, [[eJUTI0JI03a, aMHHOYKCYCHAst KUCIIOTA)

2.3

2.4

ChopMHpOBaHHOCTD YMEHHUS WILTIOCTPUPOBATH T'€HETUYECKYIO
CBSA3b MEXYy TUTUYHBIMH TIPEJICTABUTEIIIMH PA3IUYHBIX KJIACCOB
OPraHMYECKUX  BEIIECTB  YPABHEHUSMH  COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi

ChopMHpOBaHHOCTE YMEHHUS  XapaKTEpU30BaTh HUCTOUYHUKH
YTJIEBOJOPOJHOTO CHIPbsl (HE(Tb, NPHUPOAHBIA Tra3, Yroib),
CIocoOBl WX TepepabdOTKM W MPaKTHYECKOe MpPUMEHEHHE
IPOJIYKTOB MEPepadbOTKH

3.1

3.2

3.3

XUMHUS U KU3Hb. PacuéTrl

ChopMupoOBaHHOCTE YMEHUW BJIAJETh CHUCTEMOW 3HAaHUH 00
OCHOBHBIX METOJ]aX HAyYHOTO MMO3HAHUS, UCIIOIb3YEMbIX B XUMHUHU
MPU U3YYCHUH BEIIECTB U XMUMHYECKUX SIBJICHHUH (HaOIIOIEHNE,
W3MEpEeHue, OJKCIEPUMEHT, MOJAETUPOBaHUE), HCIOIb30BaTh
CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAILIUSX, CBSI3aHHBIX C BEIECTBAMHU U
WX IPUMEHEHUEM

CpopMUpOBaHHOCTh YMEHHUI COOJIOIATh MpaBUja MOJb30BaHUS
XUMHUYECKOH MOCYy101 U TabopaTOPHBIM 000PYAOBAHUEM, & TAKKE
mpaBwia oOOpamieHuss ¢ BEHECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU TIO BBHIMOTHEHHUIO Ja0OPATOPHBIX XMMHUYECKUX
OIIBITOB

CpopMHUpPOBAaHHOCT, yYMEHHUH IUTAHUPOBATH W  BBIMIOJIHSTH
XUMUYECKMH  SKCIIEpUMEHT  (IIpeBpallleHHs]  OpraHUYecKuX
BELIECTB MPU HarpeBaHUU, MOJIyY€HUE STUJIEHA U U3Y4YEHUE €ro
CBOMCTB, KA4E€CTBEHHBIE PEAKIMM OPraHMYECKHUX BEIIECTB,
JIeHATypalus OSIKOB MPU HATrPEBaHWH, IIBETHBIC PEAKITUN OEITKOB)
B COOTBETCTBMM C TPaBWJIAMH TEXHUKHU O€30MaCHOCTH MpHU
oOpallleHuu C BEIIeCTBaMU U J1a0OpaTOPHBIM 00OPYIOBAHUEM;
MPEJCTABIATh PE3YIbTaThl XUMHUECKOTO SKCIIEPUMEHTa B (opme
3aIlUCHU YpaBHEHUH COOTBETCTBYIOLIUX peakui 51
(GopMyIMpPOBAThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

ChopMupoBaHHOCTH YMEHUH MPOBOJUTH BBIYUCICHHS  TIO
XUMHYECKMM  ypaBHEHUsM (Maccbl, 00bEMa, KOJIUYECTBA
HUCXOJHOI'0 BEIICCTBA HWJIM IMPOAYKTA PCAKIUHU 110 HN3BECCTHBIM
Macce, 00bEMY, KOJTMUYECTBY OJHOTO M3 MUCXOJHBIX BEIIECTB WU
MIPOTYKTOB PEAKIIHH )

3.5

ChopMHUpPOBAaHHOCTh  YMEHHH  KPUTHYECKH  aHAIM3UPOBATH
XUMHAYECKYI0 MH(OPMAIHIO, TOTYyYaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(cpenctBa MaccoBoit nH(popmanuu, cetb UHTepHET U 1pyrue)

3.6

CdopmupoBaHHOCTh YMEHUN COOIIIOIATH MPaBUiIa SKOJIOTHYECKH
11€J1ec000pa3HOro MOBEACHHUS B OBITY U TPYJOBOI IESTEILHOCTH B




LEJSIX COXPAHEHHUsI CBOETO 3[I0POBbs U OKPYKAIOLIEH MPUPOAHON
Cpelibl, 0CO3HABATh OMTACHOCTh BO3ECHCTBUSA Ha )KUBbIE OPraHU3MbI
ONpEACNEHHBIX OPraHMYEeCKMX BEIIECTB, IIOHHMAas CMBbICI
nokazatenst [IJIK (mpemenbHO MOMyCTHMON KOHIIEHTpPALIHH),
MOSICHATP ~ HAa  MpHUMEpax  CIOCOOBl  yMEHBIIGHUS |
NpPEAOTBPALEHU HX BPEAHOrO BO3JACHCTBUS HAa OPraHU3M
4eJIoBeKa

11 KJIACC

Kon

NpoBepsieMoro

pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 0o01ero o0pazoBaHus

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

1.2

Bnagenune cuctemMoll XMMHMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIMOJIATAIOIINE TOHATHS (XUMHYECKUM JJIEMEHT, aToM,
9JICKTPOHHAsT 000JI0YKa aroMa, S-, p-, O-3JIeKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJA, BAJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD,
CTENEHb OKUCJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, KpUCTAIUTHYESCKAsT PEIIETKA, THITHI XUMHYCCKIX
peakuui (OKHCIUTENBHO-BOCCTAHOBUTENBHEIE, 9K30- u
DHJIOTEPMHUUYECKHE, PpEaKIMH HOHHOTO OOMEHa), pPacTBOD,
AJIEKTPOJIUTHI, HEAJEKTPOIUTHI, HIEKTPOJIUTUYECKAs JUCCOLUALMS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOW pEaKIuH,
XMMHUYECKOE  pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, llepuonnueckuit 3akon JI.M.
MeHnneneeBa, 3aKOH COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUHN SI3bIK XUMHH, (PAKTOIOTUYECKHE CBEICHHS O
CBOMCTBaX, COCTaBe, MOJYyYEHUH U O€30MacCHOM HCIOJIb30BaHUU
BRXHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JIESITEIIBHOCTH YEJI0BEKA

CdopmMupoBaHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIE IPU3HAKY U
B3aUMOCBSI3b U3YUYEHHBIX ITOHATUH, IPUMEHATH COOTBETCTBYIOILIHE
MOHATUS IIPU ONUCAHUU CTPOEHUS U CBOWCTB HEOPTaHMYECKHUX
BEILECTB U UX NPEBPALIECHUN; BBISABIIATH B3AUMOCBI3b XUMUYECKUX
3HAHMM €  TOHATUAMHM M IPEACTABICHUAMU  JIPYIHX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB

1.3

BnaneHne oCHOBHBIMU METOJIaMU HAyYHOT'O MO3HAHUS BEILIECTB U
XUMHUYECKHUX SBJIEHUI (HaONIofeHNe, U3MEpPEeHHEe, IKCIIEPUMEHT,
MOJICIIUPOBAHHE)

1.4

1.5

CdopMupoBaHHOCTH YMEHHI OMPEENATh BaICHTHOCTh U CTETICHb
OKHCIIEHUS XHUMHYECKHX DJIEMEHTOB B COCAMHEHUSX Pa3TUIHOTO
COCTaBa, BHJ XHMHUYECKOM CBsI3M (KOBAJICHTHas, WOHHAas,
MeTaIndecKas, BOJIOPOTHAS ) B COCIMHCHHUSIX, THII
KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJISIpHAsl, MOHHAS, METaJTMIecKast)

CdopMUpOBaHHOCTh YMEHMH ONPENENATh XapakTep cpeabl B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUN

1.6

ChopMupoBaHHOCTh YMEHHS KJIACCH(PHUIUPOBATH XUMHUYECKUE
peaknuMM 1O pa3IMYHbIM TpU3HAKaM (YUCIy U COCTaBy
pearupyromux  BEIIeCTB, TEIIoBOoMY d(dekty peakiuw,
U3MCHEHHUIO CTCEHeHEd OKHCICHUSA 3JICMCHTOB, 06paTI/IMOCTI/I
pEaKIMH, YIaCTHIO KaTallu3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTABJISITH YPaBHEHUS PEaKIIHi
Pa3JIMYHBIX TUIIOB, ITOJIHBIE U COKpAIICHHBIC YPABHEHUS PEaKIUi




MOHHOTO OOMEHA, YUUTHIBAst YCIOBUS, IPU KOTOPBIX 3TH PEaKLUU
UAYT 10 KOHIA

1.8

1.9

1.10

CdopmMupoBaHHOCTD YMEHHH MIPOBOJUTD peaxiuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYyTEM HMOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB
CdopmMupoBaHHOCTH yMEHUM pacKkpbIBaTh CYILIHOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUl  MOCpPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX PEeaKLuit
CdopMupoBaHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTH CKOPOCTHU
XUMHUYECKON PeaKIMK OT pa3IU4HbIX (hakTOpOB

1.11

2.1

CdopMupoBaHHOCTh yYMEHHI OOBSCHATH XapakTep CMEIICHUs
XUMHYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiicTBus (npuHuun Jle 1latense)

OO0m1as 1 HeOpraHU4ecKas XUMus

CdopmMupoBaHHOCTH YMEHHI pacKpbIBaTh CMBICJI
[Tepuonuueckoro 3akoHa /.M. MenaeneeBa u 1€eMOHCTPUPOBATH
ero CHUCTEMaTU3UPYIOLIYIO, OOBSICHUTEIIbHYIO U

MMPOrHOCTUYCCKYHO Q)YHKHI/II/I

2.2

2.3

2.4

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE
CTPOCHHME aTOMOB XHMHYECKUX dJEeMEHTOB 14 mepuoaoB
[Tepponuueckold  cUCTEMBbl XHMMHYECKUX  djeMeHToB  JI.U.
MeHeneeBa, HCIOAB3YS TOHATHS «S-, P-, d-3JIeKTpOHHBIC
opOuTaIN, «OHEPreTUYCCKUE YPOBHUY, 00BACHATH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB M
UX COEOWHEHUW Mo mnepuodam u rpynnam Ilepuogmueckoit
cUCcTeMbl XUMUUeckux 3yemenToB .M. Meneneesa

ChopMHUpPOBAaHHOCT, YMEHUW XapaKTepH30BaTh (OMHUCHIBATH)
ofme XUMHUYECKHWE CBOMCTBA HEOPraHWYECKUX  BEIIECTB
pa3IMYHBIX KJIACCOB, MTO/ITBEPKIaTh CYIIIECTBOBAHHE
TeHETUYECKOW CBSI3M MEXIy HEOPraHMYeCKHMMH BEIIeCTBaMHU C
MTOMOIIBIO YPaBHEHUH COOTBETCTBYIONIUX XUMHUYCCKHX PEAKIIHIA

ChopMupOBaHHOCT YMEHMH YyCTaHaBJIMBaTh NPUHAJIEKHOCTh
HEOpPraHMYECKHUX BEUIECTB II0 MX COCTaBY K ONPEACIEHHOMY
KJjaccy (Trpymnrne) coeUHEeHUH (IMpocThle BEllecTBa — METaUIbl U
HEMeTaJlIbl, OKCHJIbl, OCHOBaHHUS, KHUCJIOTHL, amQoTepHbIe
THJIPOKCHUJIBI, COJIN)

2.5

2.6

CdopMUpOBaHHOCTb ~ YMEHUH  HUCHOIB30BaTh  XHUMHUYECKYIO
CHMBOJIUKY JJII COCTaBJICHHS (OPMYyJI BEIIECTB W ypPaBHEHHM
XUMUYECKUX  peaKlUuid, CHUCTEMaTUYECKYl0  HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTIACIBHBIX HEOPTaHUYECKUX
BellecTB (yrapHblid Ta3, YIIEKUCIBIA Ta3, aMMHaK, TaméHas
W3BECTh, HETAMIEHAss U3BECTh, MUTHEBAS COJIA, TUPHUT U JIPYTHUE)

CdopMupoBaHHOCTh YMEHHMH XapaKTepu3oBaTh (OIMUCHIBATH)
o0mue XMMHUYECKHE CBOWCTBA HEOPraHMYECKHX  BEIIECTB
pa3IMYHbIX KJIaCCOB, MOJITBEPXKIaTh CYLIECTBOBAHHE
TEHETUUYECKON CBS3M MEXKIYy HEOPraHMYECKHMMM BEIIECTBAMHU C
MIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIIUN

2.7

ChopMHPOBAaHHOCTE YMEHHH IUIAaHWPOBaTb M BBINOJHATH
XUMUYECKUN SKCIIEPUMEHT (pa3iiodkeHUe MepoKcHuaa BoJopoaa B
NPUCYTCTBUH KaTajH3aTopa, ONpEAEICHHE Cpenbl pPacTBOPOB
BEIIECTB C IOMOIIBIO YHHUBEPCAJIHHOIO HMHIUKATOPA, BIHSHUE
pa3MUUHBIX (AKTOPOB HAa CKOPOCTh XUMHYECKOW pEeaKIvy,
peaKkIMy MOHHOTO OOMEHa, KaueCTBEHHBIE peakiui Ha cynabdaT-,




2.8

2.9

3.1

KapOOHAT- W XJIOPHUJ-aHHOHBI, HA KAaTUOH aMMOHUs, PEIICHUE
DKCIIEPUMEHTANBHBIX  3aJa4 1o TemamM «Metamel» U
«Hemetamnbl») B COOTBETCTBUM C MpaBUJIAMU  TEXHUKH
0e30MacHOCTH MpU OOpallleHHUH C BEIIeCTBAaMU U JaOOPAaTOPHBIM
000pyZOBaHUEM; IPEACTABIATh  PE3YIbTaThl  XUMHYECKOI'O
SKCIIEPUMEHTa B (OpME 3alucu ypaBHEHHIl COOTBETCTBYIOIIMX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yIbTATOB

CdopMupoBaHHOCTh YMEHHI COOJOATh MPaBHUiIa TOIH30BAHUS
XHUMHYECKOU MOCYI0N ¥ 1a00paTOPHBIM 000PYIOBAHUEM, & TAKIKE
npaBuia OOpalieHHs C BEIIECTBAMH B  COOTBETCTBHHM C
UHCTPYKIMSAMHU [0 BBITIOJHEHHIO JIA0OOPATOPHBIX XHUMHUYECKHX
OIIBITOB

ChopMupoBaHHOCTH YMEHHMH XapaKTEpU30BaThb XUMHUECKUE
IIPOLECCHI, JIEXKAIIUE B OCHOBE IIPOMBILUIEHHOIO IOJY4YEHUs
CEepHOM KHCJIOTHI, aMMHakKa, a TaKke C(HOPMUPOBAHHOCTH
MpeJICTaBICHU 00 00X HAYYHBIX MIPUHIIMIIAX U SKOJIOTHYECKUX
po0iieMax XMMUYECKOTO ITPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

CdopmupoBaHHOCTh IIPEICTaBICHUN 0 XUMHUYECKON
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU
B MO3HaHWUHU SIBIICHUH NMPHUPOJbI, B (OPMUPOBAHUN MBILUICHUS U
KyJIbTYyphl JUYHOCTH, €€ (YHKIMOHAJIFHOW TPaMOTHOCTH,
HE00XO0AMMOM JUIsl pEeLIeHUs TPAKTUYECKUX 3a/1a4 M SKOJIOTHUECKU
000CHOBAHHOI'O OTHOUIEHMSI K CBOEMY 3JI0pPOBBIO M IPUPOTHON
cpene

3.2

ChopMUpOBaHHOCT, ~ YMEHUH  KPUTHUYECKH  aHAJIM3UPOBATh
XUMHUYECKYIO0 HH(POPMAIIUIO, TOIYyYaeMyI0 U3 Pa3HbIX HCTOUHUKOB
(cpencTBa MaccoBOil KOMMYHHUKALIMH, C€Th VIHTEpHET U Apyrue)

3.3

3.4

CdopMupoBaHHOCTh YMEHUN COOJIOATh MpaBUiIa SKOJOTHUECKU
11€J1€c000Pa3HOro MOBEACHUS B OBITY U TPYAOBOM AEITEILHOCTU B
LEJIIX COXPAaHEHMsI CBOETO 3/10pPOBbS U OKPYXKaroIel MPpUPOTHOM
cpensl

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS Ha >KUBBIE OpPTaHU3MBI
OINpeNieNIEHHBIX BEUIeCTB, MOHMMAas cMblca mnokazatens [I/IK,
MOSICHATH Ha MPUMeEpax Cloco0bl YMEHBIIEHUS U PEA0TBPAILCHUS
UX BPEIHOTO BO3ACHUCTBUS Ha OPraHU3M UYeJIOBeKa

3.5

ChopMupoBaHHOCT, ~ YMEHMH  HpPOBOJUTH  BBIYMCICHUS C
UCTOJBb30BAaHUEM TIOHATHS  «MaccoBas JIOJsl BEIleCTBa B
pacTBOope», OOBEMHBIX OTHOLIEHHH Ta30B MPH XUMHYECKHX
peaxiusix, Macchl BElIeCTBA WM 00bEMa Ia30B MO HU3BECTHOMY
KOJIMYECTBY BEILIECTBAa, Macce WM O0bEMY OJHOTO U3
YYacCTBYIOUIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3 deKTa peakunu
Ha OCHOBE 3aKOHOB COXPaHEHMs MacChl BELIECTB, PEBPAILEHUS U
COXpaHEeHMsI SHEPTUU

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 TeopeTnyeckrue OCHOBBI OPTaHUYECKON XUMHUH
[TpenmMeT opranuyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B
11 [IOJIy4EHUH HOBBIX BEILIECTB U MAaTEPUAIIOB. TeOpus CTpOCHUSI OpraHU4eCKUX
coequuennit A.M. bytiepoBa, €€ OCHOBHBIEC MOJIOKEHHUS




1.2

1.3

2.1

CrpykrypHble (HOpMYJIBl OpPraHMYECKHX BellecTB. [ OMOJIOTHs, H30MEpHs.
XVMHYECKast CBA3b B OPraHNYECKUX COCIUHECHUIX — OAMHAPHBIC U KPaTHBIE
cBsi3u. IlpencraBnenue o KiaccupUKaIMA OPraHUIECKUX BEIECTB

Homenknatypa  opraHm4yecKux  COEAMHEHUM  (CUCTEMaTHYecKas) |
TPUBHAJIbHBIE  HAa3BaHUS  BAXHEHIIMX  NIpPEJCTaBUTENEH  KIAcCcOB
OpraHUYECKUX BEIECTB

YreBo1opoasl

AJKaHBI: COCTaB M CTPOEHHUE, TIOMOJOrMYeckui psa. Mertan u 3TaH —
IpOoCTENIINE NPEACTaBUTEIH AJIKAHOB: (PU3HMUECKUE U XUMUUYECKUE CBOWCTBA
(peakuuy 3aMelIEHMs] U TOPEHHUS), HAXOXKIEHUE B NPUPOJE, MOIYyYEHUE U
IIPUMEHEHHUE

2.2

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKHUM Psii. DTHIIEH U MPOIUJIEH —
IpOCTENIINE NPEACTaBUTEIH AIKEHOB: (PU3HMUECKUE U XUMUUECKUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTEHUPOBAHUS, TMJpaTallud, OKHUCIEHUSA U
HOJMMEPHU3ALMHK), TOJy4YEeHHE U IPUMEHEHUE

2.3

Ankanuensl: Oyraguen-1,3 u merunOyraauen-1,3: crpoeHue, BakHeHIIne
XUMHUECKHEe  cBoicTBa  (peakuust — nonuMmepusanuu).  llomyuenue
CUHTETHUYECKOT0 KayuyKa U pe3HHbI

2.4

2.5

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOCHM S, TOMOJIOTUYECKUH psil. ALETUIIEH
— IPOCTEHIINI TPEACTaBUTENh AIKHHOB: COCTaB, CTPOCHHE, (PU3UIECKUE U
XMMHUYECKHE CBOIcTBa (peakuuMu T'MJIPUPOBAaHUS, TIaJOr€HHUPOBAHUS,
rUpaTaliu, TOPEHUs ), HOJyYEeHUE U IPUMEHEHHE

Apenbl. benson: cocras, cTpoeHue, pU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuy TaJOTeHUPOBAHUS W HUTPOBAHUS), MOJYYCHHE U MPHUMEHEHUE.
Tomnyon: cocra, cTpoeHHe, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (peaKIuu
raJJoreHUPOBAHUS U HUTPOBAHMUS), TOTY4YE€HUE U TpUMEHEeHHEe. TOKCHYHOCTD
apeHoB. ['eHeTnyeckas CBsA3b MEXKY YIVIEBOJOPOIAMH, IPUHAUICKAUMHA K
pa3IM4YHbIM KJ1accaM

2.6

[TpuponHble HCTOYHHMKH YTIIEBOAOPOIOB. [IpupOomHBI Tra3 W MOMyTHBIC
Hedrsabie Taszpl. Hedpth u €€ mpoucxoxaenue. CrocoObl mepepaboTKu
He(TU: TEPETrOHKA, KPEKUHT (TEPMHUUYECKUN, KATATUTHUUECKUH), MHPOIU3.
[TpoaykTel mepepaboTku HePTH, MX TPUMEHEHUE B MPOMBIIIEHHOCTH U B
ObITy. KaMeHHBI# yroib v MPOIyKTHI €ro nepepaboTKu

3.1

Kucnopoacoaepxaiiine opraHuyecKkue COeqMHEHMSI

[IpenenvHble OAHOATOMHBIE CHUPTHI. MeETaHON U 3TaHON: CTPOEHUE,
¢u3nuecKkue U XMMUYECKHE CBOWCTBA (pEakIMH ¢ aKTUBHBIMU MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHNUE), MpUMeHeHne. BoiopoiHbIe CBA3H MEXTy
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJa W DJTaHOJA Ha OpraHUu3M
yesioBeKka. MHOr0aTOMHbIE CIIUPTHI. DTUIICHIJIMKOIb U INIMLEPUH: CTPOEHHUE,
¢u3nueckue M XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMHU
MeTaJlJlaMH, KaueCTBEHHAsI peakliisg Ha MHOTOaTOMHbIe criupThl). [leiicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne rimnepyuHa U STHIIEHTIIMKOIIS

3.2

3.3

@DeHOoN: CTPOCHHE MOJICKYJbl, (U3MUECKHe W XHMHYECKHE CBOWCTBA.
Toxcuunocts denona. [Ipumenenue penona

Anpneruapl W KeTOHBL. DopManbpierui, ameTadbJeTUl. CTPOCHHUE,
dbuznueckue W XUMHYECKHE CBOWCTBAa (peakiMy  OKHCIEHUS U
BOCCTAHOBJICHHS, KAYECTBEHHBIE PEAKITNH ), TIOJYUCHHE W IIPUMCHCHHE

3.4

OnHOOCHOBHBIE TpelenbHble KapOOHOBbIE KHUCIOTH. MypaBbuHas U
VKCyCHasi KHCIOTBI: CTPOCHHE, (U3NYECKHE M XHUMHYECKHE CBOMCTBA
(cBoiicTBa, OOIIME IJIs KJIacca KUCIIOT, PEeaKITusl ATepUPUKALINN ), TTOTYICHUE
u npuMmeHenrne. CTeapruHOBas M OJCHHOBAs KHUCIOTHI KaK IMPEICTABUTEIH
BBICIINX KapOOHOBBIX KUCIOT. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT,
MX MOIOIIIEE ICHUCTBUE




3.5

3.6

4.1

4.2

CrnoxHble 3QUpBl KaKk TMPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
cinoxkubix 3¢upoB. XKupsl. ['maponu3 xupoB. [IpuMeHeHHe KHPOB.
buonorrnueckas posb :KUpPOB

VYrneBogsl:  cocTaB, Kiaccu(uKanus — YriaeBoJoB  (MOHO-, IH- |
nonucaxapuzbl). [Mmoko3a — mpocrelmuii MOHOcaxapul: OCOOEHHOCTH
CTPOCHHUS  MOJIEKYNbI,  (U3NYECKUE W  XUMHUYECKHE  CBOWCTBA
(B3aumopericteue ¢ rumgpokcugom wmeau(ll), oxuciaeHme amMMHUaYHBIM
pactBopom okcuma cepebpa(l), BoccTaHOBIIEHHE, OpPOXKCHHE TJIFOKO3bI),
HaXOXJICHUE B MPUPOJE, MpUMEHeHHe, Ouonoruyeckas poib. doTocunres.
®pykTo3a Kak W30Mep TIIOKO3bl. Kpaxman u 1erono3a Kak IpUpOTHBIC
nosuMepbl. CTpoeHue Kpaxmaia v 1euroso3bl. Gusnueckrue u XMMHYECKHe
CBOMCTBA KpaxMaJa (TUIpOJIn3, KAYeCTBEHHAsl PEAKIIHs C HOJIOM)
A3oTcoepKale OpraHndeckue CoeTMHCHUS

AMUHOKHUCIIOTHI Kak aM(pOTEpPHBIC OpraHUYeCKHe CoequHEHHS. DU3NIecKue
U XMMHYECKHE CBOWCTBA AaMHHOKHCIOT (Ha TMpUMEpe TIUIMHA).
buonornueckoe 3HaueHUEe aMUHOKHUCIIOT. [TenTumbt

benku kak mpHpOAHBIE BBICOKOMOJEKYISApHbIE coeauHeHus. [lepBuuHas,

BTOPHYHAS M TPETUYHAS CTPYKTYpa O€JIKOB. XMMHUECKUE CBOHCTBA OEIIKOB:
THIPOJIN3, ICHATYpAIHs, KaUeCTBEHHbBIE PEaKLu Ha OCITKU

BBICOKOMOJICKYHSI}’)HBIG COCIUHCHUA

5.1

5.2

OcCHOBHBIE MOHSATUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COSAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPHU3AINH, CPEIHSI
MoJekynsipHasi Mmacca. OCHOBHBIE METOJbl CHHTE32 BBHICOKOMOJIEKYIISIPHBIX
COCIMHEHUH — MOJTMMEPHU3AIU U TTOJIMKOHICHCAIIHS

OKCHepUMEHTAJIbHBIE METOJbl M3yYEHHUS BELIECTB U HUX IPEBpAIICHUMN:
O3HaKOMJIEHHE C o00pa3lamMu MPHPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, kayuykosB. [lonydeHre CHHTETHUYECKOTO KayuyKa U pe3HHbI

11 KJIACC

Kon

IIpoBepsieMbIi J1EMEHT COACPKAHMS

1

11

1.2

1.3

TeopeTnueckre OCHOBbI XUMUU

XuMuyeckuil sneMeHT. AToM. fnpo aToma, HU30TOIBI. DJIEKTPOHHAas
000J10uKa. DHEpreTUYecKre YpOBHH, MOAYPOBHH. ATOMHbIE opOUTany, S-, pP-
, d-a1emenThl. OCOOEHHOCTH pacIpeie]ICHUs AIEKTPOHOB 10 OPOUTAIISIM B
aTOMax  DJIEMEHTOB  IIEPBBIX  YETBIPEX  MEPUONOB.  DIEKTPOHHAs
KOH(UTypalus aToMOB

ITepnonnueckuii 3akoH u [lepnoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CBa3p nepuoauueckoro 3akoHa u Ilepumonmueckoit
cuctemMbl xuMuueckux diemeHToB J[.MI. MeHnneneeBa ¢ COBpEeMEHHOMH
TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX M CIIOKHBIX BEIIECTB
[0 TpyNIaM M nepuoAaM. 3HaueHHE NEPUOAMUYECKOTO 3aKOHA B Pa3BUTHUHU
HayKH

CTtpoeHue BemiecTBa. XUMHYECKas CBA3b. BHIBI XWMHYECKOW CBA3MU
(KoBaJIeHTHasl HENOJsIpHAs W MOJApHasi, HOHHAs, MeTamndeckas). MoHsr:
KaTHOHbI U aHUOHBI. MeXaHnu3Mbl 00pa30BaHUsI KOBAJIECHTHOM XMMHUYECKON
cBsi3U (OOMEHHBIN U IOHOPHO-aKLENTOPHBIH). BomopoaHast cBs3b

1.4

BanenTHOCTh. D€eKTpoOTpULIATENBHOCTh. CTENIEHb OKUCIIEHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHs. 3aKOH
MIOCTOSIHCTBA COCTAaBa BELIECTBA. THIBl KPUCTALIMYECKUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIMA KPHUCTAJUIMYECKOW PEIIETKH.
[Tonsatue o nucnepcHbIX cucteMax. VICTHHHBIE U KOJUIOUIHBIE PacTBOPHI.
MaccoBas 10J1 BEIlleCTBa B pACTBOPE




1.6

Knaccudukanus HEOPraHUYECKUX COEIMHEHHUI. Homenkmarypa
HEOpPraHMYECKUX BEIIECTB

1.7

1.8
1.9

Xumuueckass peaknusa.  Kiaccudukamuss XUMHYECKMX  pEaKIuid B
HEOPTraHWYECKOW M OpPraHUYEeCKOM XUMHHU. 3aKOH COXPAHEHHSI MAacCChl
BEIIIECTB, 3aKOH COXPAHCHUS M TMPEBPAIICHUS DPHEPTUU TPU XUMHYECCKUX
peakimsx

CKOpOCTbh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

OO6parumbie peakiuu. XUMUYecKoe paBHOBecue. DakToOpbl, BIUSAIONINE HA
cocTosiHue Xxumudeckoro pasHosecus. [Ipunnun Jle [llarenbe

1.10

1.11

2.1

DnekrponuTryeckas qucconuanyst. CHIbHbBIE U Ci1a0bie diekTpoanuThl. Cpena
BOJHBIX PAaCTBOPOB BEIICCTB: KHUCJas, HEUTpalbHas, IIejaodHas. Peaxiun
WOHHOI0 0OOMEHA

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHI
Heoprannueckas xumus

Hemerannel. Ilonoxenne HemeraimioB B llepuogmueckoil cucreme
xumuyecknx snemeHToB JI.M. MenaeneeBa W OCOOCHHOCTH CTPOCHUS
aToMoB. Du3HYecKre CBOWCTBA HEMETAILIOB. AJUIOTPONHS HEMETAILIOB (HA
npuMepe KUCIopoa, cepsl, pocdopa u yriaeponaa)

2.2

2.3

XHUMHYECKUE CBOMCTBA BAXKHEHUIIIMX HEMETA/UIOB (TFaJIOr€HOB, CEphI, a30Ta,
docdopa, yriepoga € KPEeMHHS) W HX COCIUHEHUH (OKCHJIOB,
KHCIJIOPOJICOACPKAIIMX KHCIOT, BOJOPOAHBIX coeauHeHui). [IpumeHeHue
BaXHEHIITNX HEMETAJIOB ¥ MX COCIMHEHUI

Meramnsl. 1lonoxenue metaimoB B llepuoanueckon cucreMe XMMUYECKUX
snementoB J[.M. MengeneeBa. OCOOCHHOCTH CTPOEHHUS JIIEKTPOHHBIX
ob6oiouek aroMoB MeTauioB. OOmme (u3nyeckre CBOWCTBA METAJIJIOB.
CrnaBbl METANIOB. DIEKTPOXUMHUECKUH psijl HAPSHKEHUH METaJIoB

2.4

2.5

XUMHUYECKUE CBOMCTBA BAKHEUIIIMX METAIOB (HATPHM, KaIHil, KalbIUH,
MarHuii, aTFOMUHU, IUHK, XpOM, JKeJIe30, MeJlb) U UX coequHeHud. O0mme
CIoCcoObI MONy4YeHUsI MeTAILIOB. [I[puMeHeHe METaIIOB B OBITY U TEXHHKE

T'enernueckas CBSI3b HCOPraHNM4YCCKUX BCHICCTB, IMPUHAIICKAIINX K
Pa3JINYHbIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponb xumum B oOecrieueHHU 3KOJIOFPI‘ICCKOI>'I, 3HepFCTquCKOﬁ U THIIEBOM
6C3OHaCHOCTI/I, PasBUTHUU MCIOULUHBEIL. Ilonsitne o HAayY4YHBIX MCTOOAaXx
IMO3HAaHUsA BEIICCTB U XMMHUYCCKUX peaKI_II/Iﬁ

3.2

HpeI[CTaBJICHI/IH 00 O6I_I_II/IX HAayYYHBIX TPUHOUINAX [TPOMBIIIJICHHOI'O
MOJIYYCHHA BaXKHEHUIITHX BCIIICCTB. Yenosek B MHUPEC BEUICCTB U MAaTCPUAJIOB!:
BaKHEHIIIIe CTPOUTCIIBHBIC MATCPpUAJIbl, KOHCTPYKIMOHHBIC MATCpUaJIbl,
KpacCKH, CTCKJIO, KEpaMHKa, MaTepuajibl AJId SJICKTPOHUKH, HAHOMATCPUaJIbl,
OpTraHU4YCCKUC U MUHCPAJILHBIC y2[06peHI/I$I

3.3

Xumus u 3A0POBLE YCJIIOBCKA: IMPpaBUJIa HCIIOJB30BaHUA JICKAPCTBCHHBIX
nmpemnaparos, IpaBujia 0€30I1aCHOr0 HCIT0JIb30BaHUS npemnapaTron OBITOBOM
XUMHU B HOBC@)IHGBHOﬁ KU3HU




