[Tpunoxxenne k OOIT COO
(mo o6noBNeHHBIM PT'OC COO, POIT COO)
MAOY CHI Ne 59 «Ilepcnektuay r. Jlunemnka

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo XMMHMM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoii
QOenepauun», TpeOOBaHWI K pe3ylbTaTaM OCBOEHHUSA (enepanbHO 00pa3oBaTeNbHON
nporpaMMmbl  cpeaHero obmero oOpaszoBanus (POII COQ), mnpeacTaBiICHHBIX B
denepanbHOM rocyaapcTBeHHOM obOpasoBarenbHoM crangapte COO, ¢ yuérom Konnenuuu
npenojaBaHus ydyeOHOro mnpeaMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHU3ALMIX
Poccuiickoit ®enepanuu, peamu3yloUuX OCHOBHbIE 00pa3oBaTelbHbIE MNPOrpaMMBbl, U
OCHOBHBIX ToJIOkeHUH «CTparterun pa3BuTusi Bocnutanus B Poccuiickoit denepauun Ha
nepuon 1o 2025 roga» (Pacnopsoxkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAX0/0B K pa3pabOTKe MNporpaMMbl MO XUMHH, K OINPEACICHHUIO 00Ien
CTpaTeruu OOy4YeHHs, BOCIUTAHUS U Pa3BUTHA OOYYAIOIIUXCSA CPEICTBAMU Y4EOHOTO
npenmera «Xumus» st 10-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIIENITYyajbHbIE
nosoxkenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH €€, colepkKaHHs, PEe3yJbTaToOB
o0OyueHus ¥ TpeOOBaHUM K YPOBHIO OJTOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHME, TOJIy4aeMO€ BBIMYCKHUKaMHU 0OIIe00pa30BaTeIbHON
OpPraHM3alluY, SBISIETCS HEOThEMJIEMOM YacThl0 HMX OOpa30oBaHHOCTH. OHO CIIyXKHT
3aBEpIIAIOIIMM 3TAallOM PEaJU3alliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYLIUX IEJIOCTHOM CHUCTEME XMMHYECKOro 00pa3oBaHUs. ODTHU ILIEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB IPUPOJIbI, (OPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJ0BeKa, a TaKXKe HKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
npupogHOi cpene. Peannsyercst xumudeckoe oOpa3oBaHHME OOydYalOIUXCS Ha YpOBHE
CpeaHero oo0I1ero oopa3oBaHus CpeICTBAMU YUCOHOTO IpeaMeTa « XUMHUs», COAepKaHue U
HOCTPOEHUE KOTOPOTO ONPENENICHbl B MIPOrpaMMe IO XUMUHU C Y4ETOM CHEIU(PUKUA HAYKH
XUMHH, €€ 3HAUYCHUS B NO3HAHUU IPHUPOJBI U B MAaTEPUAIBHON KM3HU OOLIECTBA, a TAKXKE C
yu€ToM 00ILIuX IieJiel U MPUHILIMIIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpeaHero oomero oopasoBanus B Poccutickoit deneparum.

XuMHUS Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyi poiib B
COBPEMCHHOW IMBWIM3AIlMM, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KyabTypbl. OHa
BHOCHUT CBOHM BKJaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, B CO3JaHUE
LEJIOCTHOTO MPEJICTaBICHNU 00 OKpY KaloLIeM MHpEe Kak O €IMHCTBE MPUPOJBI U YeNIOBEKa,
KoTopoe (GopMupyeTcss B XMMHM Ha OCHOBE TIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPYXAIOIEro MUpa, OCO3HAHUS B3aHMOCBSI3HU MEXIYy CTPOCHHEM BEILECTB, UX CBONCTBAMHU
Y BO3MOXXHBIMH 00JIaCTSIMH IPUMEHEHHUS.

TecHo B3aumMoOnIeWCTBYS C JpPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TpyAa H
AKU3HU KaxJI0ro ujeHa obmectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJaTelbHas, Kak



HayKa BBICOKMX TE€XHOJIOTHI HamlpaBlIeHa Ha pElIeHUE riI00ajabHBIX MPOOJIEM YCTOWUHUBOIO
pa3BUTHS YEJIOBEYECTBA — CBIPbEBOW, DHEPreTUYECKOM, IHUIIEBOM, JAKOJOTMYECKON
0€30MacHOCTH U OXPaHbl 310POBbSI.

B cootBeTcTBMM ¢ OOLIMMHU LENSIMU M NPUHLUIIAMH CPEAHEr0 oOuiero oOpa3oBaHUs
comepkanne mnpeamera «Xumus» (10-11 xmaccel, 0a30BbI  ypOBEHb HU3YUYEHUS)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY OOYy4YarouIuxcs,
HEOOXOJUMYIO WM IS BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHSI B KM3Hb COLMyMa, MPOJODKEHHs OOpa3oBaHUs B Pa3IMYHBIX OOJACTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBasiomuMu npeMera «XUMHs» SBISIOTCS 0a30oBble Kypchl — «Opranuueckas
xumus» U «OO0mas U HeopraHudeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIeP>KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMAa 3HAHUH 10 HEOPTraHUYECKOU XUMUU (C
BKJIFOYCHUEM 3HAHUW U3 OOIeld XUMUHU) U opraHudeckod xumuu. dopmupoBaHue JaHHOU
CHUCTEMbl 3HAHUU TPU HM3YYCHUU IMpeaMeTra OO0ECreYynBaeT BO3MOXXHOCTh PACCMOTPECHUS
BCEro MHOT000pa3usi BEHIECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa comepxanust KypcoB — «Opranuueckas xumus» u «OOmas #u
HeopraHudeckass XUMHs» c(opMUpOBaHa B MpPOrpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOIO
NOJIX0/la K M3Y4YeHHUI0 y4eOHOro Marepuana U 0OyCJIOBJIEHa MCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUN HA OMPENCIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHM4ecKou
XUMUH BEIIECTBA PACCMATPUBAIOTCA Ha YPOBHE KIACCHMYECKONM TEOPUU CTPOECHUS
OpraHWYECKUX COEIUHEHHI, a TaKK€ Ha YpPOBHE CTEPEOXUMUUYECKUX M DIECKTPOHHBIX
npeJICTaBlIeHUH 0 cTpoeHuH BenlecTB. CBeieHus: 00 M3y4aeMbIX B Kypce BEHIECTBAX JAI0TCA
B Pa3BUTHH — OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJOTMYECKH AaKTHBHBIX coeAuHEeHHUil. B
Kypce OpraHMYecKOW XUMHUU IMOJIY4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmero  oOpa3oBaHUs IMEpPBOHAYAIBHBIC TMPEJCTABICHUS O XHUMHYECKOW  CBS3H,
KJIacCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS,
0 XUMHYECKON PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHUs B MpeaMeTe «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3YYCHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETUYECKUU MaTepuan H
(baKkTONOTMYECKHE CBEICHHSI O BEHIECTBAX M XMUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0mas 1 HeopraHudeckasi XUMUs» 00YyJarolIMMCsl MPEJOCTABISACTCS BO3MOKHOCTD
OCO3HATh 3HAUYEHHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJI0JOTHYECKUX
MO3UIMH, TIyOXXe TMOHATh HCTOPUYECKOE HU3MEHEHHE (QYHKIMI 53TOro 3aKkoHa — OT
00001IaroIIe 10 O0BSCHSIONMICH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWN O BaKHEWINMX BEIIECTBaX, UX COCTABE, CTPOCHUH, CBOMCTBAX
U TPUMEHEHHH, a TAaKXXE O XMMHUYECKHX PEaKUUSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
poTeKaHus aomnonHsercs B Kypcax 10 n 11 kimaccoB aneMeHTaMu COAEpKaHUS, UMEIOIUMHA
KyJbTYPOJOTUYECKUA U TPUKIAIHONW XapakTep. JTHU 3HAHUSL CIMOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMU HayKaMmH, pPacKpbIBalOT €€ pojib B MO3HABATEIbHOU H
MPAKTUYECKOMN JIeSITEIbHOCTH YEJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K TIPOIIECCY
TBOpYECTBA B 00JIACTH TEOPUM U MPAKTUUYECKUX TMPUIIOKEHUNH XUMHH, TIOMOTaIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOiemMax,



CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH HHGOPMALUIO W NPUMEHATh €€ s
MOMOJIHEHUSI ~ 3HAHWM,  PEIICHUS  HMHTCJUICKTyaJIbHBIX M JKCHEPUMEHTAIbHBIX
UCCIeI0BAaTENbCKUX 3a7a4. B 1enom copepkanue ydyeOHOro npeamera «XUMUS» JTaHHOTO
YPOBHS U3YYEHUSI OPUEHTHUPOBAHO HAa (DOPMUPOBaHKE y OOYHAIOIIMXCS MUPOBO33PEHUYECKOM
OCHOBBI JUI1 TOHUMaHUsA (UIOCOPCKUX HIEH, TaKUX KaK: MAaTepUalbHOE €IMHCTBO
HEOPraHUYECKOT0 U OPraHUYeCKOTro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEUIECTB X COCTABOM
U CTPOCHHUEM, IO3HABAEMOCTb MPUPOJAHBIX SBICHUN MyTEM OHKCIIEPUMEHTA W PEIICHHS
MPOTUBOPEUMI MEXKAY HOBBIMU (PAaKTaMU M TEOPETUUECKUMU MPEANOChUIKAMHU, OCO3HAHHE
pOJIM XMMHUU B PEUICHUU DOKOJOTMYECKUX IMpoOJeM, a Takke MpoljeM cOepexkeHus
HSHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/1aHUSI HOBBIX TEXHOJIOTMIM U MaTEpUAIOB.

B mnnane pemieHus 3ajad BOCIUTAHUS, PAa3BUTUS U COLMANIM3ALUU OOy4arOUIUXCS
OPUHSTHIE MPOTrPAaMMON MO XUMHUHU MOAXOJAbl K ONPEACIICHUIO COJEPKAHMUSI M MOCTPOCHUS
npeiMeTra MpeAycMaTpuBalOT (QOpPMUPOBAHME YHHUBEPCAJIbHBIX Y4EOHBIX JIEWCTBHIA,
UMeroIMX 0a30BO€ 3HAYEHHWE I Pa3IUYHbIX BHUJOB JEATEIHHOCTU: PEIICHHS MPOOJieM,
MOMCKa, aHaimu3a M o0paboTkM HMH(OpPMAIMK, HEOOXOAMMBIX ISl MPUOOPETEHUS ONbITa
NPAKTUYECKOM M HCCIE0BATEeNIbCKOW JEATEeIbHOCTH, 3aHUMAIOUIEH Ba)XXHOE MECTO B
MO3HAHUU XUMUHU.

B mpakTtuke npenojiaBaHus XUMUK KaK Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus,
TaK ¥ Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHMs, MPHU OMPEACIICHUU COJEPKATEIbHOM
XApaKTEPUCTUKHU LENEH M3Y4YEHUs NMPEIMETa HANPABICHUEM IEPBOCTEIIEHHOW 3HAYMMOCTHU
TPaJIULIMOHHO TIPU3HAETCS (POPMUPOBAHUE OCHOB XHMHMUYECKOW HAyKd Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKOW NESITENIBHOCTH YEJIOBEKAa U KaK OJIHOTO M3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOOUWYECKOW TOYKM 3pPEHHS TaKOW MOAXOI K
ONPENICIICHUIO LEJEH N3YUEHHUSI IPEIMETA SIBIISIETCS BIIOJIHE ONPaBJAaHHBIM.

CornacHo TaHHOW TOYKE 3PEHHUS [JIaBHBIMU LEJISIMU U3YUYEHUS MpeaMeTa «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISITOTCS :

e (¢dopMHUpOBaHUE CHCTEMBl XHMHUYECKUX 3HAHUN KaK BAXKHEHUIIECH COCTaBJISIOMICH
€CTECTBEHHO-HAYUYHON KapTUHBI MHUPA, B OCHOBE KOTOPOH JIEXkKAT KIIOUEBbIEC OHITHS,
(dbyHIaMeHTanbHbIe 3aKOHBI M TEOPUH XWMHH, OCBOCHHE SI3bIKa HAYKU, YCBOCHHE H
MOHMMaHUE CYIIHOCTU JOCTYNHBIX OO0OOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEHN X Pa3BUTUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AaX MO3HAHUS BEIIECTB
U XUMHUYECKMX  pEaKIui, HEOOXOAUMBIX IS  NPUOOPETeHHUS  yMEHUH
OPUEHTHPOBATHCS B MHPE BEHIECTB M XMUMHUYECKHX SIBIICHHM, UMEIOIIMX MECTO B
MPUPOAE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB JEATEIBbHOCTH, CBA3aHHBIX C HAOJIOJACHHEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIIEpUMEHTa, COOJIOACHHEM MpaBUi 0e30MacHOro
oOpalleHusl ¢ BEIEeCTBAMM.

Hapsiny ¢ atum, coaepskareiibHasi XapaKTepPUCTUKA LIeJIel U 3a/lay U3y4eHUs IpeaMeTa
B MpOorpamMme IO XHUMHUU YTOYHEHA U CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU
IIPUOPUTETAMU B CUCTEME CpPEAHEro oduiero oopazopanus. CeroHs B Mpeno aBaHuU XUMHU
B OoJiblIEH CTENEHW OTHAETCA MPEANOYTEHUE NPAKTUYECKOM KOMIIOHEHTE COJepHKaHUs



oOy4ueHUs, OPHEHTUPOBAHHONW Ha TMOATOTOBKY BBIMYCKHHKAa 00I1€00pa30BaTeIbHOM
OpraHM3alli{, BIAJACIONIET0 HE HAOOpPOM 3HaHM, a (YHKIMOHATBHONW TPaMOTHOCTBHIO, TO
€CTh CITIOCO0aMH ¥ YMEHUSMH aKTUBHOTO TOJIYUCHHS 3HAHUN U MIPUMECHECHUS MX B PEabHOU
KU3HU TSI PEIICHUS MTPAKTUICCKUX 3a71a4.

B cB3uM ¢ 3THM Tpu HW3ydeHUW MpeaMeTa «XHUMHS» JOMUHUPYIOIICe 3HAUYCHHE
NpUOOPETAIOT TaKUe 1T U 3a/1a4H, KaK:

amanrtaius O0y4alomMxXcs K YCIOBHSM JMHAMHUYHO DPAa3BUBAIOLIETOCS MHpAa,
GopMuUpOBaHNE HHTENIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camMo00pa30oBaHHIO,
COTPYIHHUYECTBY, CaAMOCTOSATEILHOMY TPHHSTHIO TPAaMOTHBIX PEIICHHH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMCHCHHUEM;

dopmMupoBaHue y OOYyYarOmIMXCs KIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHIIUN),
UMEIOIINX YHUBEPCAIIbHOEC 3HAU€HWE MJIA Pa3IMYHBIX BHUJIOB JESITEIBLHOCTH: pEIICHUS
npo0JsieM, MOUCKa, aHaju3a U o0paboTKu MH(GOPMAIMN, HEOOXOAUMBIX Uil MPUOOpETEeHUs
OTBITA JICITEITHLHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHMM XMMUH, a TAKXKe IS
OLICHKH C TIO3WIIMHA DKOJOTHYECKOW Oe30MacHOCTH XapaKTepa BIWSHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPraHU3M YelIOBEKa U TMPUPOTHYIO CPEAY;

pa3BUTHE  II03HABATCIbHBIX  HMHTEPECOB, HMHTC/UICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH 00ydYaIoNIUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBHIC 3HAHUS
10 XUMHUU B COOTBETCTBUU C YKU3HCHHBIMH TIOTPCOHOCTSMHM, HCIIOIH30BATH COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTHHU JIA MOMCKA M aHaln3a Y4eOHOW W Hay4dyHO-TIOMYJSPHOM
UHPOPMAIIMH XUMUYECKOTO COICPKAHUS;

dbopMupoBaHUE U pa3BUTHE Yy OOYYAIOIIUXCS AaCCOLMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HaAOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TPU I[UJIAHUPOBAHMM M  TPOBEJICHUU XUMUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydaromuxcs yOeKIEHHOCTH B TYMaHUCTHYECKON HAIpPaBJICHHOCTU
XUMHH, €€ BaXXHOM poONM B pEHICHUH TIJI00aJbHBIX MPOOJEeM  palruoHaIBHOTO
IPUPOIOTIONIH30BAHUS, TTOMOJIHEHUS YHEPTrEeTHYECKUX PECYPCOB U COXpPAHEHUS MPUPOIHOTO
paBHOBECHSA, OCO3HAHHS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K TPHUPOJE U CBOEMY
3I0POBBIO, & TaKXKe TNPUOOPETEHUS OMbITa WCIOJIB30BAHMS TIOTYYEHHBIX 3HAHUW I
MPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUX, CBA3aHHBIX C XUMUUYECKUMH SIBJICHUSIMU.

B yueOGHOM t1utane cpemnero oOmiero oOpa3oBaHUs mNpeaMeT «XuMmus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHON o0mactu «EcTecTBEeHHO-HayUHBIE TIPEIMETHI.

OO6mu1ee yuciao 4acoB, OTBEAEHHBIX JIJIsl U3YUYEHUS] XUMUH, HA 0A30BOM YPOBHE CPEIHETO
obmero oOpaszoBanus, coctaBiuser 68 yacos: B 10 kmacce — 34 vaca (1 gac B Hegemo), B 11
kiacce — 34 gaca (1 gac B Hezielni0).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKO XUMHUH

[Ipenmer opraHuyeckor XHUMHUHU: €€ BO3HUKHOBEHUE, pPA3BUTHE U 3HAYCHHUE B
MOJTyYEHUU HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOCHHUS OPraHUYECKUX COETUHEHUM
A. M. bytnepoBa, €€ ocHOBHble monoxkeHUs. CTpyKTypHble (OPMYJbl OPraHUYECKUX
BeleCTB. ['oMoyorus, u3omepusi. XUMHYECKas CBs3b B OPraHUYECKUX COCIMHEHUSX —
OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccupukalid OpPraHUYECKMX  BemecTB. HomeHkiatypa
OpraHUYeCKUX COCAMHEHUM (CHCTEeMaTHYeCKasl)) W TPUBHAIbHBIC Ha3BaHUS Ba)KHEUIIIHNX
npecTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

DOKCIepUMEHTAJIBHBIE METOJIbl M3YYCHUS BEIISCTB U MX MPEBPAIICHUN: 03HAKOMIICHUE
c oOpa3liaMyd OpraHMYeCKUX BEIIECTB U MaTepHaJlaMd Ha MX OCHOBE, MOJEIMPOBAHUE
MOJICKYJI OPTraHUYECKHUX BEIIECTB, HAOIIOCHUE U ONTUCAHUE JEMOHCTPAIMOHHBIX OIBITOB 10
IPEBPAICHUIO OPraHWYECKUX BEIISCTB IPHU HarpeBaHuM (IJIaBjeHUE, OOYIJIMBaHUE W
ropeHue).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHIN psAA. MeTaH M 3TaH — MpOCTEHIIne
NPEJICTABUTENN aJKAaHOB: (DU3UYECKHE W XMUMHYECKHE CBOMCTBA (pPEaKkIMU 3aMEIIeHHs U
TOPEHHUsI ), HAXO0KJAEHUE B PUPOJIE, OTYYCHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUH psAn. OTUIEH W MPONUIEH —
NPOCTEHIIINE MPEICTABUTEIN aJIKEHOB: (U3MUECKHE M XUMUYECKHE CBOWCTBA (peakuuu
TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, TUAPATALINH, OKUCICHUS U MOJUMEPU3ALIN ), TTOIyYEHUE
U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MeTunOoyTaaueH-1,3: cTpoeHue, BAXKHEHIIINE XUMUUECKUE
CBOMCTBa (peakuusi noaumepusanum). [lonyyeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTU CTPOEHHUSA, TOMOJIOTUYECKHM psAn. ALETHIEH —
MPOCTEUITUI TIPEJCTABUTENh ATKUHOB: COCTaB, CTPOCHHE, (HU3MYECKHE W XUMHYECKUE
CBOMCTBa (peakuuy TUAPUPOBAHUS, TAJJOTCHUPOBAHUS, TUpATaAllU, TOPEHUS ), TOTYyYEHUE U
MIPUMEHEHHE.

Apensbl. benzon: cocraB, cTtpoeHue, puznyeckue W XMMHYECKHE CBONCTBA (peakiuu
rajoreHMpoOBaHUs M HUTPOBAHMUS), OJyUeHUE U MpUMEHEHUe. Toayon: cocmas, cmpoetue,
Qusuyeckue U Xumuueckue Ce0UCMEA (peaKyuu 2anl02eHUPOBAHU U HUMPOBAHUS),
nonyyenue u  npumenenue. TOKCHUYHOCTh apeHOB. ['eHeTHYeckass CBSI3b MEXKIY
YTJIEBOJIOPOIAMH, TPUHAAJICKAIIMME K PA3JIMYHBIM KJlaccaMm.

[IpuponHble HUCTOYHUKH YriaeBOAOpoAoB. IIpuponaHbiii ra3 W momyTHblE HEPTAHbBIC
ra3pl. Hegtp u e€ nmpoucxoxnenue. CrocoObl nepepabOTKu He(THU: MEPEroHKa, KPEKUHT
(TepMmuueckuif, KatanuTudyeckuit), nuponu3. I[lponykTel mnepepaborku HedTH, UX



MPUMEHEHUE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroib M MPOAYKTHI €ro
nepepadoTKu.

DKCMEPUMEHTAIBHBIE METOAbl U3YUYEHHS BEMIECTB U UX MPEBPAIICHUN: 03HAKOMIICHUE
c o0pasllamMu IUIaCTMAacC, KaydykoB H pe3uHbl, koiekiuuun «HepTs» u  «Yromuby,
MOJICIMPOBAHUE  MOJIEKYJI  YTJIEBOAOPOJOB W  TallOT€HONMPOU3BOAHBIX, IPOBEACHUE
IPaKTUYECKON pabOThI: MOTYyUYEHHUE STUIICHA U U3YYEHUE €ro CBOMCTB.

Pacuérnblie 3amaun.

Boluncnenuss mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00BhEMA, KOJIMYECTBA
HCXOJIHOTO BEIIECTBAa WJIM MPOJYKTAa PEaKIMU MO HM3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY
OJIHOTO U3 UCXOAHBIX BEUIECTB WJIU MPOJYKTOB PEAKIIUN).

Kucaopoaconep:kaniue opranndeckue coeJMHeHUs

[IpenenpHble OHOATOMHBIE COUPTHL.. MeETaHONT M ATAHONI: CTpoeHue, (QU3nYecKue u
XUMUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMU METaJJIaMH, TaJOr€HOBOJIOPOJIaMH,
ropeHue), MpuMeHeHue. BoJopojHbIe CBA3M MEXKIy MOJIEKyJlaMu chnupToB. JleiicTBue
METaHOJIa ¥ ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbIC CHUPTHL. DTUJICHIIUKOIb W TJMIEPUH: CTpoeHUE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (B3aMMOJICMCTBUE CO IIEJOYHBIMU MeETaUIaMH, KadeCTBEHHas
peakiusi Ha MHOTOATOMHBIC CIHPTHI). JlelicTBue Ha opranu3M uyenoBeka. [IpumeHeHue
[JIMIIEPUHA U ATHJICHTIIUKOJIS.

@deHom: CTpOoCHHE MOJIEKYJbl, (U3MUECKHEe W XUMHYECKHEe CBOWCTBA. TOKCHMYHOCTH
denona. [lpumenenue ¢enona.

Anpaerunsl U kemownsl. DopManbaerui, aneTaabAeTujl: CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (PEAKIIMU OKUCIEHHUS M BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIIUM),
MOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHAsi M YKCYCHas
KUCTIOTBI: CTpOeHue, (QU3NYecKrue M XMMUYECKHE CBOMCTBA (CBOMCTBa, oOIIMe i Kiacca
KUCTIOT, peakius STepuUKaINK), TOoy4eHrue U npuMeHenrne. CteapuHOBast U OJICMHOBAS
KHACTIOTHI KaK MPEJCTaBUTENIM BBICIIMX KapOOHOBBIX KHUCIOT. MbUIa Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIee JACHCTBUE.

Crnoxnbple 5(uUpbl Kak MTPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [ MIPOIU3 CIOXKHBIX
a¢upos. XKupsl. 'naponus xupos. [Ipumenenue xupoB. bruonornyeckas pois >KHUPOB.

VYrneBoasl: cocTaB, KiaccHPUKalusg yrieBoAoB (MOHO-, JHW- M TOJHCAXaApPUIBI).
['mroko3a — mpocTelmuii MOHOCaxapua: OCOOCHHOCTH CTPOSHUS MOJEKYINbI, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucienne aMmmMruadHbiM
pactBopoMm okcuaa cepebpa(l), BoccTtaHOBIEeHHE, OpOXKEHHE TIIFOKO3BI), HAXOXKICHUC B
pupojie, MpUMEeHeHue, onosiorudeckas poiab. @orocunre3. OpykTo3a Kak U30MEP TITHOKO3bI.

KpaxmMan wu uemitono3a kak mpupoaHbie nonumepbl. CTpoeHue Kpaxmalia U
1eJUT0103bl. PU3MYECKHEe M XMMHUYECKUE CBOMCTBA Kpaxmalia (TUIpOJiU3, KaueCTBEHHAs
peaKIusi C HOJ0M).

OKCIEpUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M WX MPEBPAILCHUI: MPOBEJICHHE,
HaOJI0JICHHE M OMHMCAHUE JIEMOHCTPALIMOHHBIX OMBITOB: FOPEHHUE CIUPTOB, KAUECTBEHHbIC
peaKIMu OJJHOATOMHBIX CIUPTOB (OKHUcHeHue 3TaHosa okcugoM meau(ll)), MHoroaroMHbIX



CIUPTOB (B3auMojieiicTBUe rimiepuna ¢ rugpokcugom meau(ll)), anpaerunos (okuciieHue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) um ruapoxcunom meau(ll), BzaummoneiicTBue
KpaxMaljia ¢ HOJIOM), MPOBEACHUE MPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaun.

Boluncnenuss mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00BhEMA, KOJIMYECTBA
HCXOJIHOTO BEIIECTBAa WJIM MPOJYKTAa PEaKIMU MO M3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY
OJIHOT'O M3 MCXOJIHBIX BEIECTB WM MPOIYKTOB PEAKITUH).

A3oTcoaepxKaliue opraHnuecKue COeTMHECHMUS.

AMHMHOKHUCTIOTBI Kak am{pOTepHbIE OpraHudeckue coeauHeHus. Dusznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha TpuMmepe IuiuHa). buosorumyeckoe 3HaueHue
aMuHOKHCIOT. [lenTuapi.

benku xak mpupoHbIE BEICOKOMOJIEKYJsIpHBIE coeauHenus. [lepBudnas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OeiakoB. XUMHUUYECKHE CBOMCTBA OEJIKOB: THAPOJIMN3, JCHATypalus,
KaueCTBEHHBIC PEaKIIUKU Ha OCJIKH.

DKCIEepUMEHTAJIbHBIE METOJIbI U3YUYCHUS BEIIECTB U WX MPEBPAIICHUI: HAOIIOICHUE U
OMHCaHWEe JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalrusi OCJIKOB MpU HArpeBaHUU, I[BETHHIC
peaKkiuu OCKOB.

BricokomosiekyJsipHbIE COeTMHEHUS

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3B€HO, CTEIECHb MOJHMMEPU3ALNH, CPEIHss MOJEKyJsipHas Macca. OCHOBHBIE
METOAbl  CHUHTE3a  BBICOKOMOJEKYJISIPHBIX  COEQUHEHH —  M[OoJuMepu3anus |
NOJIMKOHAEHCALUS.

DKCIEpUMEHTAJIbHBIE METO/Ibl U3YyUEHHS BEIIECTB U MX NPEBPAICHUN: 03HAKOMIICHHUE
¢ o0pa3iaMu MPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzamus MexnpeIMETHBIX CBSI3€H PpU U3y4eHUU opraHndeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK H
NOHSATUHN, SIBIISIIOUIUMXCS CUCTEMHBIMHU ISl OTIAEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OO0mme ecTecCTBEHHO-HAy4YHbIC TMOHSATHS: SBICHUE, HAYYHBINH (DAKT, THIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHUHTE3, Kiaccuukanus, NEpPUOIUIHOCTh, HAOIIOIEHUE, H3MEpEHHE,
AKCHEPUMEHT, MOAECIHPOBAHUE.

®usnka: Marepus, SHEPrHsi, Macca, aToM, DJJIEKTPOH, MOJIEKYJa, SHEPreTUYECKUil
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PHU3NIECKUE BEITMUNHBI
Y €IMHUILIBI UX U3MEPEHUS.

buonorus: xnetka, opranmsm, o6uocdepa, oOMEH BEIIECTB B opraHu3Me, (GOTOCHUHTE3,
OMONOTUYECKN aKTHUBHBIC BelIecTBa (OCIKH, YTICBOIbI, JKUPHI, (EPMEHTHI).

I'eorpadusi: MuHepasnbl, TOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorusi: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIINE
CPE/CTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MPEenapaThl, MaTepUalibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.



11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKU 3ieMeHT. AToMm. Snpo aroma, H30TONBL. OJEKTPOHHAs O000JIOYKA.
DHepreTUYecKre YypOBHHU, TOAYPOBHH. ATOMHBIC OpOWTand, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pacipeesieHUs] JJIEKTPOHOB IO OpOUTANIIM B aToMax JJIEMEHTOB MEPBBIX
YETBIPEX NEPUOIOB. DJIEKTPOHHAS KOH(PUTYpALTUS aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuoguueckas cucrema XUMHUYECKUX diiemeHTOoB I, U.
MenpeneeBa. CBsizb mnepuoguyeckoro 3akoHa u Ilepronnueckoil CHUCTEMBI XUMHUUYECKHUX
anemeHToB J. 1. MeHneneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XHMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX HMHU MPOCTHIX U CJIOKHBIX
BEILIECTB M0 rpynnaM 1 nepuogaM. 3JHa4eHUE MEPUOANUYECKOT0 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BemniecTBa. XUMHUYECKasi CBsI3b. BUJAbl XUMHYECKOW CBS3M (KOBaJEHTHAsI
HETOJISIPHAs U MOJIsIpHasi, HOHHAs, MeTaJTnyeckas ). MexaHu3mbl 00pa3oBaHUsl KOBaJEHTHON
XUMUYECKOW CBsi3u (OOMEHHBI W JIOHOPHO-aKIENTOpHBIN). BomopoaHas  CBs3b.
BaneHnTHOCTB. DIeKTpOOTpUIIATENbHOCTh. CTENEeHb OKUCIICHUS. IOHBI: KATUOHBI U AaHUOHBI.

BemiectBa MOJICKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTBa. THUIMBl KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUNA KPUCTALIUYECKOU PEIIETKHU.

[lonsiTe 0 nucnepcHbIX cucTemax. VICTHHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas
JIOJIS1 BEILIECTBA B PACTBOPE.

Kimaccudpukanus HeopraHuyeckux coeanHeHuil. HoMeHkIaTypa HeopraHHUYeCKUuxX
BelIeCTB. ['eHeTnUeckass CBA3b HEOPraHMYECKHX BEIIECTB, MPUHAJICKAIIMX K Pa3JIUYHBIM
KJaccaM.

Xumudeckas peaknus. Knaccudukamuss XUMUYECKUX PEakIMii B HEOPTaHHMYECKOH M
OpPraHM4YeCcKOM XUMHMHM. 3aKOH COXPaHCHHMS MacChl BEILECTB, 3aKOH COXPAHEHUS W
MPEBPALLCHUS SHEPTUH TP XUMUYECKUX PEAKIIUAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT Pas3dudHbIX (akTopoB. OOpaTUMBIC PEAKIIUH.
XumMuueckoe paBHOBecue. DaKTOpbl, BIMUSAIONINE HA COCTOSIHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunuwmn Jle [arense.

DnekTponauTnyeckas auccormanus. CuiabHbIe U ci1abble IeKTpouThl. Cpema BOJTHBIX
pPacTBOPOB BEIIECTB: KUCJIAsl, HEUTpAJIbHAS, IIIEJIOYHAS.

OKHUCTUTENHHO-BOCCTAHOBUTEIILHBIE PEAKITUH.

DKCIepUMEHTaIbHbIE METOAbl M3YUEHUS BEIIECTB U UX MPEBPAICHUM: JEMOHCTpAIUS
tabnun «llepuoauyeckas cucrema xumudeckux snemeHtoB . . MenaeneeBa», uzydeHue
MOJIeJIe KPUCTANIMYECKUX PEeIIETOK, HAOJMIOACHHUE M OMHCAHWE JIEMOHCTPAIIMOHHBIX U
J1a00paTOPHBIX OMBITOB (pa3ioKeHHUE MEPOKCHUIA BOAOPOJAa B MPUCYTCTBUHU KaTajau3aTopa,
ONpEJICJICHUE CpeAbl PACTBOPOB BEIIECTB C NOMOIIBIO YHUBEPCAJIBHOTO WHIAWKATOPA,



peakuud HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOW paboThl «BiusHuE pPa3nU4HbIX
($aKTOpOB HAa CKOPOCTh XUMHUUECKON pPEaAKIIUM».

Pacu€rHble 3anaum.

Pacu€Tel Mo ypaBHEHMSIM XMMHUYECKHX PEAKLIHI, B TOM YHUCIEC TEPMOXUMUUYECKHE
pacu€Thl, pacU€Thl C UCTIOJIH30BAHUEM MOHATHUSL «MAcCOBas J0JI BELIECTBAY.

Heopranuuyeckass xXumus

Hemerannel. [lonoxenune HemeramnoB B llepuoamdeckoil cuUCTEME XUMHUUYECKHUX
sanementoB Jl. 1. MenneneeBa u oco6eHHOCTH cTpoeHus aToMoB. dusmueckue cBoHCTBa
HEMETAJJIOB. AJUIOTpONHs HEMETAUIOB (Ha MpUMepe KHciopoaa, cepbl, ¢ocdhopa u
yraepoa).

XUMHUYECKHUE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOT€HOB, Cephl, azora, docdopa,
yriaepojia W KpPEeMHHUs) M HMX COCAMHEHHM (OKCHJIOB, KHCJIOPOJICOJEPKAIIUX KHUCIOT,
BOJOPOJHBIX COSTUHECHHU ).

[IprMeHeHne BaXKHENHIIIUX HEMETAIIIIOB U UX COCTMHEHHUIA.

Mertamisl. [lonoxenue metaninoB B [lepuoauueckoit cucteMe XUMHUYECKUX AJIEMEHTOB
H. . Menaeneea. OcoOOEHHOCTH CTPOCHHS JJICKTPOHHBIX O0OJOUEK aTOMOB METaJUIOB.
O6mue ¢uszndeckue cBoicTBa MeTaioB. CIIaBbl METALIOB. DJIEKTPOXUMHUYECKUN Pl
HaIPsKEHUNA METaJIIOB.

XUMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPHM, Kaiui, KalbI[uid, MarHuw,
ATIOMHUHUI, [IUHK, XPOM, JKEJI€30, MEb) U UX COEUHEHHUI.

O61mue crocoObl mosyueHus MetauioB. [I[ppuMeHeHre MeTauioB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHs BEIIECTB M HUX IMPEBPALICHUI: H3yYEHHE
KOJUTEKIIMN «MeTaibl ¥ CIUIaBb», 00pa3llOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3ajay, HAOJIOJeHWEe ¢ ONHCAaHUE JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB
(B3anmoIeiicTBUE THAPOKCHAA aIFOMUHUS C paCTBOPAMH KHUCJIOT U IIEJI0YEH, KaUeCTBEHHbIE
pEeaKIMu Ha KaTHOHBI METAJIJIOB).

Pacuérurnle 3amaun.

Pacuétpl maccel BemiecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIHYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYacTBYIOIIMX B PEAKIIMK BEIIECTB, pacYEThI Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIIMH, €CJIH OJTHO U3 BEUIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Ponp xumMuum B 00eCHEYEHUM DKOJOTHYECKOW, HSHEPreTMYeCKON U MHUILEBOMU
0e30macHOCTH, Pa3BUTUU MEAUIMHBL. [IoHSATHE O HAyYHBIX METO/aX MO3HAHUS BEIIECTB H
XUMHUYECKHX PEAKIIUH.

IIpenactaBnenuss 00 OOIMMX HAYYHBIX MPUHIMIAX MTPOMBIIIICHHOTO TMOJy4YeHUs
BA)KHEWILINX BEUIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUAJIOB: BAXKHEWIIHNE CTPOUTEIIBHBIE MaTECPUAIIBL,
KOHCTPYKIIMOHHBIE MAaTE€pUAJIbI, KPACKH, CTEKJIO, KEPAMHUKA, MATEPHUAIbl JJIs AJIEKTPOHUKH,
HaHOMaTepualibl, OpPraHUYECKUE U MUHEPAJIbHbIE yI00pEHUSI.

XUMHUS U 3I0POBBE YEIIOBEKA: MPABWJIA HWCHOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30MacHOrO HCIOJIb30BaHUSl IMpenaparoB OBITOBOM XUMUHM B IOBCEIHEBHOM
KU3HU.



MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXnpeIMETHBIX CBA3E€H MpHU M3YyYEeHUH OOLIel U HEOPraHMYECKOW XUMUHU
B 11 kiacce ocyliecTBIs€TCS 4Yepe3 HMCHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHWA, TaK W TOHATUM, SBIAIOMIMXCS CUCTEMHBIMM U1 OTACNIBHBIX HPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mMe ecTecTBEHHO-HAy4HbIE IMOHSATHUS: HAay4YHbIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, Kilaccu(ukauus, MEePUOAUYHOCTb, HAOJIOJIEHUE, SKCIEPUMEHT,
MOJCIINPOBAHNUE, U3MEPECHUE, SIBIICHUE.

@u3nka: MaTtepus, SYHEPTHs, Macca, aTOM, DJIEKTPOH, ITPOTOH, HEUTPOH, UOH, U30TOII,
paZiloOaKTUBHOCTb, MOJIEKYyJa, OJHEPreTHUUECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEIEeCTBA, (PU3NYECKHE BEJIMYMHBI W EIMHUIIBI HUX H3MEPEHHS,
CKOPOCTb.

buonorus: kinerka, opraHumsM, 3KOCHCTEMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpadusi: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HBIE NCKOIIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHomorusi:  XUMUYEcKass  MPOMBIINIIEHHOCTh,  METAJUIYprus,  IMPOU3BOJCTBO

CTPOUTCIIBHBIX MaTCpUaIOB, CEJIbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IMUImcBasa
IMPOMBIIJICHHOCTD, q)apMaIIeBTI/ILIGCKaH IMPOMBIIIICHHOCTDb, IIPOU3BOJCTBO KOCMCTHUYCCKHUX
IMperiapaTos, IMpOU3BOACTBO KOHCTPYKINOHHBIX MaTcpualioB, QJICKTPOHHAA

IMPOMBIIIJICHHOCTDb, HAHOTCXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBILEI'O OGPA3OBAHUAA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHSI OOYUYarOIIUMUCS
mporpaMMm  cpelHero o0Omiero oOpa3oBaHus  (JUYHOCTHBIM, METAlpPeIMETHBIM U
npeaMmeTHbiM).  HaydHo-Meroaudeckoil  OCHOBOM il pa3paldOTKU  IUIAHUPYEMBIX
pE3yJIbTATOB OCBOCHMSI MPOTpaMM CpeIHEro ooOumero oOpa3oBaHUS SIBISETCA CUCTEMHO-
JEeSTENbHOCTHBIN MOIXO0/.

B cooTBeTCTBUU C CHUCTEMHO-AESTENILHOCTHBIM MOJXOJIOM B CTPYKTYpE JTUYHOCTHBIX
pE3yJIbTATOB OCBOCHMS MpeaMeTa «XHUMHs» Ha YpOBHE CpeIHero ooiiero odpa3zoBaHUs
BBIJIEJIEHBI CIIEAYIOIINE COCTABIISIOIINE:

OCO3HAaHHE 00YYaIOUIMMUCS POCCUMCKON TPa)KJaHCKON HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEEITIEHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI TUYHOCTH Ha OCHOBE KIIFOUYEBBIX
[IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMI 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTb M CITIOCOOHOCTh O0YYaIOIIUXCSl PYKOBOACTBOBATHCS B CBOCH JIE€ATEILHOCTH
LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, MPUCYLIIMMH LEIOCTHOW CHUCTEME XHUMHYECKOIO
o0Opa3zoBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTH €A U
CTPOUTH KU3HECHHBIEC ILJIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHsS» AOCTHTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENBHOW MACSATEIBHOCTH B COOTBETCTBHM C TYMaHHUCTUYECKHMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJA€AJIaMU POCCHICKOIO
IpaXKIAaHCKOTO OOIIeCcTBa, MPUHATHIMU B OOIIECTBE HOPMAMH W TpaBUJIaMHU TOBEIACHHUS,
CIIOCOOCTBYIOIIMMHU ~ TIpOIlecCaM  CaMOIO3HAHUS, CaMOpPa3BUTUS W HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaIOITUXCS.

JInuHOCTHBIE pEe3yabTaThI OCBOEHUS npeamera «Xumus» OTPAXKAIOT
c(hOpMHUPOBAHHOCTH OIBITA TIO3HABATEIHLHOU U MPAKTUIECKON NEeITEIbHOCTH 00yUYaIOIIUXCs
[0 peasin3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HaHUS OO0YyYalOIIMMHCS CBOMX KOHCTUTYLMOHHBIX TIpaB U OOSA3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COIMAJIbHBIX HOPMAaxX M MpaBUJIaX MEXKIUYHOCTHBIX OTHOUIEHUW B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESTENbHOCTH MPU CO3/aHUU Y4eOHBIX
MPOEKTOB, PEUICHWU YYEOHBIX U T[O3HABATENIbHBIX 3a7ay, BBINOJIHEHUU XUMHUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JIPYTUX NpU aHAJIU3€ Pa3JIMUYHbIX BUJOB YUE€OHOU €SI TENbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

LEHHOCTHOI'O OTHOIICHHUS] K UCTOPHUYECKOMY W HAYYHOMY HACIEAUI0 OTE€YECTBEHHOMN
XUMUU;

YBaXXEHUS K IMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JOCTUKEHHUS HayKU €CTh Pe3yibTaT JJIUTEIbHBIX HaOII0IEHUH,
KPOIMOTJIMBBIX KCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

MHTEpECAa M TI03HABATEJIbHBIX MOTHBOB B TOJYYEHMHM M TMOCJIEAYIOLIEM aHaJIu3e
nH(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTHU OIIEHUBATh CHUTYyalluW, CBS3aHHBIE C XUMUYECKUMU SBJICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJACHHE W TMOCTYNKU CBOMX TOBAPHILEH C MO3UIIMM
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIECTBUM 3TUX MOCTYIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbS:

NOHMMAaHMS [EHHOCTEH 370pOBOTO U 0Oe30MacHoro obpasza KU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUECKOMY U MCUXUYECKOMY 3/10POBBIO;

coOJIr0/ICHUS TpaBMJI 0€30MaCHOTO OOpalleHUs ¢ BElIeCTBaMU B OBITY, TOBCETHEBHOU
KU3HU U B TPYJIOBOM JIE€ATEIIHOCTH;

NOHUMAHHS I[IEHHOCTU TNPaBWJI HWHIUBUIYAIBHOTO U KOJUJIEKTMBHOTO O€30IMacHOT0
NOBEJEHUS B CUTYyalUsAX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JOJIEH;

OCO3HAHMSI TIOCTIEJCTBUN U HEMPUSTUS BPEIIHBIX MPUBBIYEK (YMOTpeOIEeHUs aTKOros,
HapKOTUKOB, KYPEHHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEIOBATENbCKOU IEATEIBHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX JIEATEILHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTUE B PEUICHUU IMPAKTHUUYECKUX 3aJlad COLUaIbHOMN
HaIpPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

WHTEpEca K MPaKTHUYECKOMY U3YYCHHIO Tpodeccril pa3muyHOro pojaa, B TOM YUCIE Ha
OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUMW 110 XUMUU;

YBaXKEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJIOBOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHIWBHUIYAJIbHOW TPAEKTOPUH O0Opa3oBaHMS,
Oynymedd mnpodeccnr W peanu3aniui COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTMYECKH  LEJIECOO0pa3HOro OTHOUIEHUS K HOPHUpPOAE, Kak HCTOYHHKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MJIE;

MMOHUMAaHMSI  TJIOOAJBHOTO  XapakTepa  SKOJOTMYECKHX  MpoOsieM,  BIUSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIBHOM CPEeJibl;

OCO3HAHUS HEOOXOJWMOCTH HCIONB30BAHUS JOCTIKEHUM XUMHHM JJIsl PELICHUS
BOIIPOCOB PAIIMOHAIIBHOTO MPUPOJIONIOIB30BAHUS;



aKTUBHOTO HEMPUATHA JACHCTBUIA, MPUHOCIIINUX BPEa OKPYXKAIOMIeH IPUPOTHON Cpere,
YMEHHUS MPOTHO3UPOBATH HEOIaronpusaTHBIC HKOJIOTHYECKUE MOCTICJICTBHS
NPEANPUHUMAEMBIX IEHCTBUN U NPENOTBPALIATD UX;

HAJIMYUS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHHUS, SKOJIOTHUECKON KYJIbTYpHI, OMBITA
ACSTENTPHOCTH SKOJOTHUECKOW HAMpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTHCS HMH B
MO3HABaTEeNbHON, KOMMYHUKATUBHON W COIMAIBHON MpPaKTHKE, CIOCOOHOCTH W YMEHUS
aKTUBHO MPOTHUBOCTOATH UACOJIOTHH XeMO(pOOuH;

7) HUEHHOCTH HAYYHOI'O NO3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH M OOIICCTBEHHOM MPAKTHKY;

NOHMMAHMS CHENU(UKA XUMHUH KaK HayKd, OCO3HaHUsA e€¢ ponu B (HOPMHPOBAHUU
palMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3MaHUM IEJIOCTHOTO TPEACTABICHHS 00
OKpY)XalIlleM MHpEe KaK O EIWHCTBE NPUPOJbI U 4YEIIOBEKa, B IMO3HAHUHM TMPUPOITHBIX
3aKOHOMEPHOCTEH 1 PEIICHUH MPOOJIEeM COXpaHESHHsI PUPOIHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XWMHHU JJII COBPEMEHHOW IUBWIM3AINH: B €€
T'YMaHUCTHYECKON HANPaBIEHHOCTH U BKHOM POJIM B CO3TaHUM HOBOW 0a3bl MaTepHUaIbHON
KyJIbTYpbl, PEIICHWU TJIO0ANBHBIX NPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA —
CBIPDHCBOM, JHEPreTUYCCKOW, THINEBOM W OJKOJOTMYECKOH Oe30macHOCTH, B Pa3BUTHH
MEIMIIUHBI, 00ECTIEYeHNN YCIOBUN YCIIEITHOTO TPY/Ia M SKOJIOTHUECKA KOM(OPTHOM KUZHU
KaXI0T0 4jieHa OOIIEeCTRa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: IMOHMMAaHUS CYIIHOCTH METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh MOJIydaeMble 3HAHUS
JUIsl aHalu3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIET0 MHUpa M MPOUCXOASIIHMX B HEM
U3MEHEHMM, YMEHHs JleJaTh OOOCHOBAaHHbBIE 3aKIIOUEHHsS HAa OCHOBE HAy4YHBIX ()aKTOB U
MUMEIOIIUXCS TAHHBIX C LEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HMCIOJIB30BaTh XWMHUUYECKHE 3HAHUA JJIs PEHICHUS
po0JieM B peabHBIX KU3HEHHBIX CUTYaIUAX;

MHTEepeca K MO3HAHUIO U UCCIIE0BATEIHCKON EeATEeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHU C >KMU3HECHHBIMH
MOTPEOHOCTIMU;

WHTEpPEca K OCOOCHHOCTSIM TpyAa B pasnu4HbBIX cdepax mnpodecCuoHaTbHON
JesITeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS y4eOHOTO mpeaMera «XHUMHS» Ha ypOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAOT:

3HAYMMBbIE NI (POPMHUPOBAHUS MUPOBO33PEHUS OO0YUYAIONMUXCS MEKIUCIUTINHAPHBIC
(MeXTpeMeTHbIC) OOIIEHAYYHBIE TMOHSATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOU KapTHUHBI
MHUpa ¥ cenupuKy METOIOB TTO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTHsl, SBJICHHE, MPOIECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIIUII, THIOTE3A,



3aKOHOMEPHOCTb, 3aKOH, TEOPUSl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U
JpyrHe);

VHUBEpCAJIbHbIE  y4YeOHbIE  JeWCTBUS  (IIO3HABAaTENIbHbIE, = KOMMYHHKATUBHBIE,
peryisTuBHbIE), oOecrneyuBaromue (OpMUPOBAHUE (PYHKIMOHAIBHOW TPAaMOTHOCTH U
COLIMAJIBHOM KOMIIETEHIIMU 00Y4arOIINXCS;

CHOCOOHOCTh  OOYYalOLIUMXCSl  HMCMOJIb30BaTh  OCBOCHHBIE  MEXAMCIMILUIMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHMUS U YHHBEpCAJIbHbIE Yy4yeOHbIE JEHCTBUS B IO3HABATEIBHOU U
COLMAJIBHOM IIPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU YYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEUCTBUSMH.

OBiageHne yHMBePCAIbHBIMH YYeOHBIMH O3HABATEIbHBIMU I€HCTBHSIMM:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOATEIbHO (OPMYIMPOBATh U AKTYaJTUM3UPOBATH MPOOJEMYy, BCECTOPOHHE €&
paccMaTpHUBaTh;

ONpeNeNATh LEeIN JEATEIbHOCTH, 3aJaBas MapameTpbl U KPUTEPUU UX JTOCTHXKECHHUS,
COOTHOCHUTH PE3yJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU LICIISIMH;

UCIIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJCIATH
XapaKTepHble MPHU3HAKM TOHATHM U yCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIWE MOHATHUS ISl OOBSICHEHUSI OTACIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEpUM I KiIacCU(PUKAIMK BEUIECTB U XUMHUYECKHUX
peaKiuu;

YCTaHABIIMBATh IPUUMHHO-CJIEACTBEHHBIE CBSI3M MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyXJeHus (MHAYKTUBHBIC, NEAyKTHBHBIC, IO AaHAJIOTHUH),
BBISIBJIATH ~ 3aKOHOMEPHOCTM U TPOTUBOPEYUS B  pacCMaTpUBAEMBIX  SIBIICHMSX,
(bopMynHpPOBaTH BHIBOJBI U 3aAKITIOYCHHUS;

OPUMEHATh B TMPOLECCE IO3HAHUS, MCIOJIb3YEMbIE B XHUMHHU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBIBATH MOJETBHBIC MPEACTABICHUS — XUMHYECKUH 3HAK
(cuMBOJI) 3JIeMEHTa, XUMHYecKas (opmysa, ypaBHEHHE XHUMHYECKOM peakiuu — IMpHU
pEelIeHNH y4YeOHBIX TIO3HABATENBHBIX W TPAKTHYECKUX 3a7ad, NPUMEHSITh Ha3BaHHBIC
MOJIEIbHBIE TIPEACTABICHUS NJIsl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4a€MbIX BEIIECTB
Y XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCJIE0BATENIbLCKHE NeiiCTBUS:

BJIAJ€Th OCHOBAMH METO/I0B HAYYHOTO ITO3HAHUS BEUIECTB U XUMHUYECKUX PEAKLIUN;

dbopMynupoBaTh ETW W 3aJadd HWCCIEAOBAHMSI, HCIOIB30BATh TIOCTABICHHBIE U
CaMOCTOSITETbHO C(HOPMYITUPOBAHHBIE BOMPOCHl B KAayeCTBE HHCTPYMEHTA TO3HAHHUS U
OCHOBBI i1 (OPMUPOBAHUS THUNOTE3bl MO MPOBEPKE MPABWIHBHOCTH BbICKA3bIBAEMBIX
CYXJICHU;

BJIQJICTh HABBIKAMHM CaMOCTOSITEIILHOIO IUIAHUPOBAHUS M MPOBEIACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB,  COBEpIICHCTBOBAaTH YMEHMs  HaOmoAaTh 3a  XOJAOM  Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3MPOBATh €ro Pe3yJsbrar, (hOopMyaupoBaTh OOOOIIEHHS W BBIBOJBI
OTHOCUTEJIBHO JOCTOBEPHOCTH pPE3YJIbTATOB HCCIEAOBAHMS, COCTaBIATH OOOCHOBAHHBIN
OTU€T O IMPOJIeTaHHON padoTe;



NpUOOPETATh OMBIT YYEHHUYECKOW HCCIIEIOBATENbCKON M MPOEKTHON JeATEIbHOCTH,
MPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOAOB PEIICHUS
MPaKTUYECKUX 3a/]1a4, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MO3HAHUS.

3) padora ¢ ungopmanmeit:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HMH(POpMaLUHM (HAYyYHO-TIOMYJISPHAS
JuTepaTypa XUMHYECKOrO COAEpKaHus, CIpaBOYHbIE mocoOus, pecypcbl HHTepHera),
aHAIM3UPOBATh MH(POPMALMIO PA3IMYHBIX BHJIOB U (OPM NpencTaBiEHUs, KPUTUYECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynHpoBaTh 3aMpochl U MPUMEHATH PA3TMYHBIE METOAbl IPHU MOMCKE U OTOOpe
uHbOpMaILIK, HEOOXOAUMOM JIJIsl BBIMIOJHEHUS YU€OHBIX 3a/1a4 ONpeeIEHHOIO TUIIA,

npUOOpPETaTh OMBIT UCIOIB30BAHUS UH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM
U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOUPATh ONTHUMANbHYIO (QOpMYy TMpeACTaBICHHUs HHPOpMaALUU
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KaueCcTBE CpEACTBa IMpU paboTe ¢ XUMHUYECKOU
uHboOpMaIMel: TPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyeckue MU MaTeMaTHYEeCKUE) 3HAKU W
CUMBOJIBI, (OPMYITbI, a00pEBHATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OBnajgeHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU 1€CTBUSIMH

3aJaBaTh BOIIPOCHI IO CYIIECTBY O0OCYXJaeMOHl TeMbl B XOA€ Juajiora W/uiu
JIUCKYCCUH, BBICKa3bIBaTh UJIEH, (OPMYJIUPOBATH CBOU IPEAJIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHHUS MTPEITIOKEHHON 3a]1auH;

BBICTYNATh C NPE3EHTAIEN pe3ynbTaToOB [T03HABATENbHOM 1€ATEIbHOCTH, OTYyUYECHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMM IIPU BBIOJHEHUH XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOW pPabOThI MO HMCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peannzanuu y4eOHOro mpoekTa U (HOpMyIHpOBaTh BBIBOJBI 110 pe3yjbTaTaM MpPOBEAEHHBIX
UCCIIEZIOBAHUN TyTEM COTJIACOBAHUS MO3UIMI B X0/1€ 0OCYKIEHHSI 1 0OMEHAa MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJITHBHBIMH AeHCTBUSIMM:

CaMOCTOSITEJIbHO ITUIAHUPOBATh U OCYILECTBISATH CBOIO [T0O3HABATEIBHYIO JAESTEIbHOCTD,
ornpenensis e€ Leau U 3aJaul, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOUMOCTH KOPPEKTUPOBATh
npeiaraeMblii aaropuT™M JAEUCTBUNA MpPHU BBIOJHEHUM YYEOHBIX W HCCIIEOBATEIBCKUX
3aja4, BbIOMpaTh Hanbonee 3 PEeKTUBHBINA CIIOCOO UX PEIICHUS ¢ YUETOM MOTYUEHHUS] HOBBIX
3HAHMM O BEHIECTBAX U XUMHUUYECKUX PEAKLIHX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JAEATENbHOCTH Ha OCHOBE caMoOaHalIu3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «Oprannyeckas XUMus» OTPaXKaroT:



c(hOpMUPOBAHHOCTh MPEJICTABICHUNA O XUMHUUYECKOM COCTaBJISIONICH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MUpA, POJIM XMMHHM B MO3HAHUM SIBIICHUN TPUPOJBI, B (HOpMUpOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JUYHOCTH, €€ (QYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JJist
pelieHrs MPaKTUYECKUX 3ajlad M JKOJIOTHMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOTHON Cpelie;

BJIAZICHUE CUCTEMOM XHMHUUYECKUX 3HAHUU, KOTOPAS BKIIKOYAET: OCHOBOIIOJIATAOIIME
MOHATUS (XMMHUYECKHM JJIEMEHT, aToM, OJJIEKTpOHHass o000J0YKa aroMma, MOJIeKYyJa,
BAJICHTHOCTh, dJIEKTPOOTPHUIATEILHOCTh, XUMHUUYECKas CBs3b, CTPYKTypHas dopmyna
(pa3BépHyTasi U COKpamiéHHas), MOJIb, MOJISIpHAs Macca, MOJSPHBIN OO0BEM, YriaepoHbIN
ckener, (DyHKIMOHANbHAS TPYMIa, pajJuKaj, U30MepHus, U30MEPbl, TOMOJIOTUYECKUN PsI,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOJ U a30TCOACPKAIINE COSTUHEHUSI, MOHOMED, TIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSAPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOeHHs opraHudeckux BemiectB A. M. bBytnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3bIK XMUMHUHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIUE B
OCHOBE IMOHUMAaHUS MTPUIMHHOCTH M CUCTEMHOCTH XUMUYECKHUX SBJICHUH, (PaKTOIOTUUECKUE
CBEJICHMSI O CBOMCTBax, COCTaBe, MOJy4YEHUH U O€30MacHOM HCMOJb30BAaHUU BaXKHEUIIIMX
OpraHUYECKHUX BEIIECTB B OBITY M IPAKTUUECKOM JCATEILHOCTH YEIIOBEKA;

chOpMUPOBAHHOCTh ~ YMEHHMM  BBISIBISATH  XapaKTepHbIC  MPU3HAKU  TIOHSATHUH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HCIOJb30BAaTh COOTBETCTBYIOIIUE MOHATHUS TIPU OMHCAHUU
COCTaBa, CTPOCHHUA U IIPEBPAILICHUN OPTraHUYECKUX COCTMHEHUI;

c(hOopMUPOBAHHOCTh YMEHUH UCTOJB30BATh XMMUYECKYIO CUMBOJIUKY ISl COCTABIICHMS
MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOW) (OpMysl OpraHUYECKHX
BCIIECTB M yPAaBHEHUN XMMHUYECKHUX PpEaKIMi, W3roTaBiIMBaTh MOJEIM MOJIEKYII
OpPraHMYEeCKUX BEMIECTB JJIsi WUIIOCTPAIMA WX XHUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTpPOCHHUS,

chOpMUPOBAaHHOCTh ~ YMEHHUM  YCTAHABJIMBATh  MPUHAIJICKHOCTh  M3yYEHHBIX
OpraHWYeCKUX BEIIECTB IO MX COCTaBY M CTPOCHHIO K OINpeeiIEHHOMY Kiaccy/Tpymie
COEJIMHECHUN (YyriaeBomoposl, KHUCJIOPO/T u a30TCoJIeprKallre COCIMHCHUS,
BBICOKOMOJICKYJIIDHBIE  COCIMHEHHUsI), JaBaTb WM Ha3BaHUS II0 CHUCTEMaTUYECKOU
nomenkiarype (IUPAC), a taxke mnOpuUBOAUTH TpHUBUAIBHBICE HA3BAaHUSA OTACIBHBIX
OpPraHUYECKUX BEMIECTB (ITUJICH, MPOIUJICH, allETUIICH, STUJIICHTIUKOIb, TIUIEPUH, (HEHOI,
dbopManpaerun, aneTaibAeTUl, MypaBbHHAs KHUCIOTA, YKCYCHAasi KHCIIOTa, OJEHHOBAs
KHCIIOTa, CTeapUHOBAsI KUCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmall, IEJUII0NI03a, TIUIIH);

c(hOPMHUPOBAHHOCTh YMEHUS OMNPEACNSITh BHUIbI XUMHUYECKON CBSI3M B OPraHUYECKHUX
COeIMHEHUAX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MMPUMEHSATH MOJOKEHUS TEOPUH CTPOSHUS OPTaHMYECKHUX
BemecTB A. M. bytiepoBa 111 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHSI; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (PUIHYECKUE U
XUMHUYECKHE CBOMCTBAa THUIMYHBIX MPEICTABUTENCH pa3IMUHBIX KJIACCOB OPraHUYECKHUX
BeIlecTB (METaH, dTaH, STWJICH, MPONWJICH, aleTHiIeH, Oyraauen-1,3, MmetunOyTaaueH-1,3,
O€H30J1, METaHOJI, 3TAHOJ, STUJICHIJIMKOJb, TTUUEPUH, (EHOI, alleTalbIACI 11, MypaBbUHAS U



YKCYCHasi ~KUCJOTBI, TJIIOKO3a, KpaxMmal, IeJUI0JIo3a, AaMHUHOYKCYCHasi KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMHU YPaBHEHHSIMU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi C UCTIOIB30BaHUEM CTPYKTYPHBIX (popMyT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTepHU30BaTh MCTOYHUKHU YTIEBOJOPOJHOIO ChIPHS
(HedTh, MPUPOIHBIN a3, yroiyp), cIOCOObl UX MEPEPAOOTKH U MPAKTUYECKOE NMPUMEHEHHE
MPOIYKTOB NEPEepadOTKU;

c(hOpMUPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS MO XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00b€Ma, KOIMYECTBA MUCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMHU MO U3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOT'O U3 UCXOIHBIX BEIECTB W MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHUU BIAACTh CHUCTEMOM 3HAHUM 00 OCHOBHBIX METOJaxX
HAy4YHOTO TIO3HAHUS, HWCIMOJb3yeMbIX B XUMUU TPU HM3YYEHUU BEIIECTB M XUMHYECKHUX
SBICHUN (HaOJIOJICHHE, W3MEpPEHUEe, OKCIEPUMEHT, MOJCIUPOBAHKE), HCIOIb30BaTh
CUCTEMHbIC XMUMHUYECKHE 3HAHUS JJIsI TPUHATUS PEIICHUA B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMECHECHHUEM;

c(hOopMHUPOBAHHOCTh YMEHHI COOJII0IaTh MpaBUia MOJb30BAHUS XUMUYECKON MOCYHO0M
u J1abopaTopHbIM OOOpyIOBaHUEM, a TaK)Ke IpaBuja oOOpalleHus C BelIeCTBaMU B
COOTBETCTBUM C HHCTPYKITUSMHU TIO BBIMTOJHEHHUIO Ja00PATOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBHITIONHATh XUMHUUYECKHH JKCIIEPUMEHT
(TpeBpaleHus OpraHUYECKUX BEIISCTB MPU HArPEeBaHUU, MOJYUYCHHE STUJICHA U U3Y4YEHUE
€ro CBOWCTB, KaYECTBEHHBIE PEaKIMU OPTaHMYECKHX BEIIECTB, ACHATypalus OeJIKOB INpHu
HarpeBaHWM, I[BETHbIE pEaKUUU OEJKOB) B COOTBETCTBUM C TMpaBUJIaMU TEXHUKH
O0e3omacHOCTH TMpu OOpalleHMd C BeIIeCTBAaMM M JIa0OpaTOPHBIM 00O0PYIOBAHUEM,
NPEJICTABIISATh PE3YyIbTaThl XMMHUYECKOTO DSKCHEpUMEHTa B (opMme 3amucu YpaBHEHUI
COOTBETCTBYIOIIUX PEAKIU U (OPMYITHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUM KPUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO MH(OpMaIuio,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpelcTBa MaccoBoil uHbopmanuu, MHTepHET U
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIFOAATh MpaBHJIa 3KOJIOTHYECKH IIEIeCO00pa3HOTro
MOBEICHHSI B OBITY W TPYAOBOU NESITEIHHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKPY’KAIOIIEH MPUPOJAHOM CpEAbl, OCO3HABATh OIACHOCTh BO3JACWUCTBUS Ha >KUBBIC
OpTraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX BEIIECTB, MOHMUMAs cMbIca mokaszarens [IJIK,
MOSICHATh HA TMpUMEpax CrnocoObl YMEHBIICHUS | TPEJOTBPAIEHUS HMX BPEIHOTO
BO3JICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs1 OOYYArOUIUMXCSl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHUE TPUMEHSTh
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHMS BELIECTB U XUMUYECKUX SIBICHUN;

JUISL CAENBIX W CIHA0OBUIANIMX OOYyYaroNIMXCs: YMEHHE HCIOIb30BaTh peiabedHO-
TOUCUYHYIO CUCTeMy 00o03Hauenwuii JI. bpaitns mis 3amucu xumudeckux GopMyot.

11 KVIACC

[IpeamerHble pe3ynbTaThl OCBOCHUS Kypca «OOmiass ¥ HEOpraHuueckas XUMUsD»
OTpAXKAIOT:



c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMUUYECKOW COCTaBISIONIEH E€CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA, POJIM XUMHUHU B MO3HAHUU SIBICHUI TPUPOJbI, B (pOpMUpOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JUYHOCTH, €€ (QYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JJist
pelieHrs MPaKTHYECKUX 3ajad M JKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO U IPUPOJIHOU CPEJIE;

BJIAZICHUE CUCTEMOM XMMHUYECKUX 3HAHUK, KOTOPAS BKIKOYAET: OCHOBOIIOJIATAOIIUE
MOHATHS (XMMHUYCCKHH 3JICMEHT, aTOM, M30TOoI, S-, P-, 0- 3JeKTpOHHBIC OPOMTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BalIEHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTh, CTEIIEHb
OKHCJICHUS, XUMHUYECKass CBs3b (KOBAJICHTHAs, HWOHHAs, METa/UIMuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAasi pEIIETKA, TUIbl XUMHUYECKUX PpEaKLHil, pacTBOp, DJIECKTPOJUTHI,
HEDJICKTPOJIUTBI,  AJEKTPOJUTHYECKAsT  JAUCCOUMAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XHMHYECKOW pEaKIMM, XUMUUYECKOE PaBHOBECHE); TECOPHH M 3aKOHBI (TeOopus
BJICEKTPOJIUTHYECKOM Jauccoluanuu, nepuoaudeckuii 3akoH [[. M. MenpeneeBa, 3akoH
COXpPAaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAIICHUS SHEPTUU TTPU XUMUUYECKUX
peaKkIusax), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XMMHUHW, MHUPOBO33PEHUECKUE 3HAHUS,
JIe)Kallle B OCHOBE NOHUMAHUS TPUUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX SIBJIICHUH,
dakTOIOTHUECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, TOJY4YeHHH U O€30macHOM
UCIIOJIb30BAHUM  BAXKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY W MNPaAKTUYECKOU
NIEATSIIHHOCTH YeJIOBEKA,

chOpMUPOBAHHOCTh ~ YMEHHMH  BBIIBISATH  XapaKTEpHbICE  MPU3HAKU  TOHSATHUH,
yCTaHABJIUBAaTh UX B3aMMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS TIPU ONMHCAHUU
HEOPraHWYECKHX BEIIECTB U UX MPEBPAILICHUN;

c(hOopMUPOBAHHOCTh YMEHUH UCTOJB30BATh XMMUYECKYIO CUMBOJIUKY ISl COCTABIICHMS
dbopMysT BEIIECTB M YPaBHCHHM XUMHUYECKHUX PEAKIMH, CHCTEMAaTHYECKYH) HOMEHKJIATypYy
(IUPAC) u TpuBHajbHBIC Ha3BaHHS OTACIbHBIX HCOPraHWMYCCKUX BeIeCTB (yrapHbIH ras,
YTJICKUCIIBIA Ta3, aMMHUaK, raméHas U3BeCTb, HETalllEHass U3BECTh, IIUThEBAS COJA, MUPUT U
pyrue);

c(hOpMUPOBAHHOCTh YMEHHH ONPENENIATh BaJCHTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKHX DJIEMEHTOB B COCIMHEHHUSX PA3JIWYHOIO COCTaBa, BUJI XHMHYECKOW CBSI3U
(KkoBaJIeHTHAsl,  HWOHHAs, METa/UIMYecKas, BOJOpPOJHAs) B  COCAUHEHUSIX,  THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOI'O BeIlleCTBAa (aTOMHas, MOJEKYJsSpHas, HOHHAasi,
MEeTaJUIMYeCcKas), XapakTep Cpe/ibl B BOAHBIX paCTBOPAX HEOPraHUUYECKUX COCTMHEHUM;

chOpMUPOBAaHHOCTh YMEHUW YCTaHABIWBATH MPHUHAJICKHOCTh HEOPTaHUUECKUX
BEIIIECTB 10 MX COCTaBY K ONpPEACIEHHOMY KJIacCy/TpymIe COeTMHEHUH (MPOCThIC BEIISCTBA
— MeTaJUIbl U HEMETAJUIBI, OKCHJIBI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHBIC THAPOKCHIBI, COJIHN);

c(hOpMHPOBAHHOCTh YMEHHH pacCKphIBaTh CMBICH mepuoamueckoro 3akoHa /J[. W.
MeHnneneeBa HW  JEMOHCTPHUPOBATH €0  CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO0 (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh »OJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX AIEMEHTOB 1—4 mepronoB lleprnoanyeckor CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JI. W. MeHnngeneeBa, HCIONB3yS IMOHATHSA «S-, P-, O-2J€KTpOHHBIE OpOUTAINY,
«QHEPTeTUYECKHE YPOBHUY», OOBICHITh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMUUYECKUX



JJIEMEHTOB M HX COEIMHEHHM 10 mnepuojgaM M rpymnnam Ilepuonudeckoid CUCTEMBI
XAUMHYeCcKuX d1emMeHToB 1. 1. Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XUMUYECKHE
CBOICTBA HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
IF€HEeTHYECKOW CBS3M MEXJYy HEOPraHMYECKUMHU BEUIECTBAMU C IOMOILBIO YpaBHEHHI
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

c(OpPMHPOBAHHOCTh YMEHHUS KJIACCU(ULIUPOBATH XUMUYECKHE PEAKLMU IO PA3THMUHBIM
MpU3HaKaM (YUCIy M COCTaBy pEarupyrollinX BeEIIeCTB, TEIIOBOMY 3(PGdEKTy peaxiuu,
U3MEHEHUIO CTENEeHEW OKUCIEHUS JJIEMEHTOB, OOpaTUMOCTH peaklUud, YYaCTHIO
KaTaanu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHMI COCTaBISATh YpPaBHEHUS pPEAKUUN pPa3IUYHbIX THIIOB,
MOJIHBIE M COKpAaIlEHHbIE YpaBHEHHUs pEaKlMii MOHHOTO OOMEHa, YUMThIBas YCJIOBHS, MpPH
KOTOPBIX 3TH PEaKIMU UAYT A0 KOHLIA;

c(OpMHPOBAHHOCTh YMEHUHN MPOBOJUTH PEAKIMH, MOJITBEPKAAIONINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATH OMNBITHBIM IYTEM HOHBI,
NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHMUECKHUX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHUU PAacKphIBaThH CYLIHOCTb OKMUCJIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX pEaKLUi IOCPEJCTBOM COCTaBJIEHMs JJIEKTPOHHOTO OanaHca 3TUX
pPEeaKLnii;

c(hOpMHPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU PEeaKIuu
OT Pa3JINYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHeIHero BozneicTBus (npuHnun Jle llaTense);

c(OpPMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh XUMHUYECKHE IMPOIIECCHI, JeXallue B
OCHOBE TPOMBIIUICHHOTO  TOJY4YeHHs] CEepPHOM  KHUCIOTHI, aMMHaka, a TakKke
c(hOpMUPOBAHHOCTh TPEACTABICHUM 00 OOIMX HAYYHBIX MPHUHIUIAX M SKOJOTHYECKUX
npoodiieMax XMMUYECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYMCICHHS C HCIOJIb30BAHUEM MOHSITHUS
«MaccoBas JIOJIsl BEIIEeCTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPHU XMUMHYECKUX
peakiusaX, Macchl BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEHIECTB, TETUIOBOTO 3ddexTa
peakiMu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEUIECTB, NMPEBpALICHUS U COXPAHEHHUS
SHEPIUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUiia TIOJIBb30BAHUS XUMHUECKOU MOCYI0N
U J1a0OpaTOpHBIM O0OpYJOBaHWEM, a TakKXKe TMpaBWia OOpamIeHus C BEMIECTBAMU B
COOTBETCTBHUH C MHCTPYKIUSMHU MO BBIMOJHEHUIO Ja00PATOPHBIX XUMHUUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU TUTAHUPOBATH M BBIONHITH XUMUYECKUNA DKCIIEPUMEHT
(pa3noxkeHne MepoKcuaa BOAOPOAA B MPUCYTCTBUU KaTaIM3aTOpa, OINPEIEIECHUE CpPEelbl
pPacTBOPOB BEIIECTB C MOMOIIbI YHHBEPCAIBLHOTO WHAMKATOPA, BIUSHUE Pa3IMYHbBIX
(akTOpOB Ha CKOPOCTh XMMHUUECKOH peakiuu, peakiid HOHHOIo OOMEHa, KaueCTBEHHBIE
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPUI-AaHUOHBI, HAa KATHOH aMMOHHSI, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/lauy 1mo TemaM «Metamnel» U «Hemeramibl») B COOTBETCTBUU C
MpaBUJiaMH TEXHUKH O€30MaCHOCTU MpU OOpalleHUH C BEIIeCTBAMU U J1a0OpPaTOPHBIM



000pyAOBaHUEM, MPEACTABIATH PE3YJIBTAThl XUMUYECKOIO SKCIEPUMEHTA B (HOpME 3aMKCH
YpaBHEHUI COOTBETCTBYIOLIMX peakiuil U (OpMYIHpPOBaTH BBIBOABI HAa OCHOBE 3THX
pe3yIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHHM KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO MH(OpMaLuIO,
MOJIY4aeMYI0 W3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MAaccOBOM KOMMYHUKaluu, VHTepHET u
JIPYTHX);

c()OPMUPOBAHHOCTh YMEHMM COOJIOJaTh IpaBUia JKOJIOTMYECKH LEJIecO00pa3HOTO
MOBEACHUS B OBITY U TPYAOBOW JAESATENILHOCTU B LEJISAX COXPAHEHUS CBOETO 3/0POBbS U
OKpYXKarolled IPUPOAHOM Cpeabl, OCO3HAaBaTh ONACHOCTb BO3JIEUCTBUS Ha JIKUBbIC
OpraHu3Mbl OIpPENETIEHHBIX BEUIECTB, MOHMMas cMbica nokaszartens IIJIK, moscHsaTe Ha
npUMepax CrnocoObl YMEHBIIEHUS M MPENOTBPAILEHUS HX BpPEIHOTO BO3JAEHCTBUS Ha
OpraHu3M YeJIOBEKA;

IUIsl 00yYaroUIMXxcsi ¢ OTPaHUYEHHBIMUA BO3MOXHOCTSIMH 3/I0POBBS: YMEHHE MPUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U XUMUUYECKHUX SIBJICHUI;

JUIA CIIENBIX M CJA0OBUIAIIMX OOYyYaroIMXCsi: YMEHHE MHCIIONb30BaTh pPEIbePHO-
TOUCUYHYIO cUcTeMy 00o03Hauenuit JI. bpaitns nmns 3anucu XuMmudeckux GopMyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne n/m Konrpoiasbnbie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opranndeckoit xumuu. Teopus
11 CTPOCHHS OPTAaHUUECKUX COCAMHEHUN A. 3
M. bytiepoBa
Hroro mo pazueny 3
Paspen 2. Yriesoaopoabl
2.1 [IpenenbHbIE YrI€BOIOPOIbI — alIKaHbI 2
59 HenpenenbHble yrieBoI0pOIbl: alIKEHBI, 6 1
' aJIKaJJMECHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U 3 1
' UX nepepadboTka
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cnuprel. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
' CrosxHbIe 3)UPHI
3.3 VrneBoanl 3 1
Hroro no paszneny 13
Pa3nen 4. AsoTconepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3




Hroro no pazneny

Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KVIACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIE (LN (POBbBIE)

Ne n/m Konrpoiabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. Ileproanueckuii 3akoH
11 u [lepnoanueckas cuctemMma XUMU4YECKUX 3
anemeHToB JI. . Meneneera
19 Crpoenue BeniectBa. MHOroo6pasue 4
' BEILECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumus
2.1 Mertanibl 1
2.2 Hemeranmst 1
53 CBsI3b HEOPraHUYECKUX U OPTaHUUYECKUX 5
' BELIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus u ;Ku3Hb
3.1 XUMUS U )KU3HBb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrpoasnbie | Ipakruyeckue | JlaTa uzydyenus oBpazoBaTeIbHEIe
padoThI padoThI pecypesI
1 [IpeameT opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHst OpraHM4YeCKUX
2 coenuHenuit A. M. byrneposa, eé 1
OCHOBHBIE I0JIOKEHHUS
[IpencraBnenue o Kinaccuduxanuu
3 opraHnueckux BemiecTB. Homenkinatypa 1
(cucremaTuyeckas) U TPUBUAILHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PsJT
5 Mertan u 3TaH — npocTeuIre 1
MIPEICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 DOTUJIEH U IPOINUJIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1
CUHTETHUYECKOTO KaydyKa W pE3HHBI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH 1

CTPOCHUA, TOMOJIOTHYECKHI pAA.




AueTusieH — MpoCTEHIINI NPeICTaBUTEINb
AJIKUHOB

Beruncienus 1o ypaBHEHHUIO XUMHUYECKOU

11
peakuuu

12 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHOB

13 ['enernueckas cBs3b YIi1€BOJA0POJIOB,
MPUHAIEKALIUX K Pa3IMYHbIM KilaccaM
[IpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu
[TpupoiHbIE UCTOYHUKH YIJIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu

16 KonTtponpHas padoTa mo pasaery
«YTIeBoA0pOabD)

17 [IpenenpHble OTHOATOMHBIE CIIMPTHI:
METaHOJ U 3TaHo1. BogopoaHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: TUIIEHTIIUKOIIb
U TJMLEPUH

19 ®DeHoJI: CTPOEHUE MOJIEKYIbI, (PU3NYECKHE
U XUMHUYECKUE CBONCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbaerua u
aretanbJeruy. AeToH

21 OnHOOCHOBHBIE ITpeie/IbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

99 ITpaktnueckas padora Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHCIIOTBI»

93 CreapuHOBast U OJIEMHOBAsI KUCJIOTHI, KaK

NMpEACTAaBUTECIIN BBICIIUX Kap60HOBBIX




KHUCJIOT

MBpb11a KaKk COJIM BBICIINX KapOOHOBBIX

24 KHCJIOT, UX MOIOIIIEE JCHCTBIE L
CrnosxHbie 3(hUpBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOITN3 CIIOKHBIX 1
3¢pupoB

26 XKupsbr: ruapoans, npuMeHeHune, 1
Ouosoruyeckas poJib KUpPOB
VYrneBogpl: cocTaB, KilacCupUKaIIMs.

27 Baxneiimme npeacTaBuTeNu: TIIOK03a, 1
bpykTo3a, caxaposa

08 Kpaxmai u 1iemirono3a Kak mpupoTHbIe 1
TOJIUMEPHI
KonTtponpHas padoTa no pazneny

29 «Kucnopopconepxanme opraHuuecKue 1
COCIIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJIUH 1
AMHWHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpraHUYECKUE COCTUHEHUS, UX 1
ouosornveckoe 3HaueHue. [lenrumapr

39 benku kak mpupoHbIe 1
BBICOKOMOJICKYJISIPHBIC COCMHCHUS

33 OCHOBHBIC TIOHSATHS XUMHU 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[TnacTMacchl, kKaydyku, BOJOKHA

OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara usyyenus

DJIEeKTPOHHBbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI JIEMEHT. ATOM.
DneKTpoHHAas KOHPUTYpaIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoandeckas
cucTeMa XMMHUYeCKHuX 3jiemenToB /1. M.
MenneneeBa, X CBSI3b C COBPEMEHHOMU
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYCCKHUX DJICEMCHTOB U UX CO@JII/IHGHI/Iﬁ
10 TPyIIaM U eproiaM. 3Ha4eHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux dneMmenToB .M. Menaeneera
B Pa3BUTUHU HAYKH

Crpoenue BelecTBa. XUMUYECKas! CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs3u. BomopoaHas cBs3b

BanenTHOCT®D. :‘)J'ICKTpOOTpI/II_[aTeJ'II)HOCTB.
CreneHb OKHCIICHUS. BemecTBa
MOJICKYJIAPHOT'O U HEMOJICKYIISIPHOT'O
CTPOCHHA

ITonsarue o JUCIICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJUIOUIHBIE pacTBOPHI.
MaccoBas 1015 BellecTBa B pacTBOpC

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX COEIUHEHM.
I'enernyeckas cBsA3b HEOPraHMYECKUX




BCUICCTB, PA3JIMYHBIX KJIIACCOB

Knaccugukanuss XMMHYECKIX peakLuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakuy.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3auyYHbIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKON PEAKIIUN»

11

DNEeKTPOTUTHUYECKAS TUCCOIHAIINSI.
[TousiTie o BogopoHOM mokasarese (pH)
pactBopa. Peakuu HOHHOTO OOMeEHa.
IM'maponn3 opraHndecKkux u
HEOPraHUYECKUX BEIIECTB

12

OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE
peakiuu. [lonarue o0 anekTponuze
pacIiaBoB U pacTBOPOB COJiei

13

KounTponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMUM»

14

MeTamiel, UX MOJIOKESHHUE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB /. 1. MenneneeBa u
0COOEHHOCTH CTpOeHHus aToMOoB. O0IHe
(hM3UYEeCKre CBOMCTBA METAJIJIOB

15

CnaBbl METaJIOB. 9HeKTp0XI/IMH‘leCKHﬁ
pAax HaprI)KCHI/II‘/’I MCTAJlJIOB

16

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METAJUIOB (HaTpUH, Kaauk, KaabluH,
Mar"Hui, aJlOMUHUN) U UX COSTUHECHUMN




17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COeIUHEHUU

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeqUHEHUN

19

[Ipaktuyeckas padora Ne 2. "Pemenne
HKCTIIEPUMEHTABHBIX 33/1a4 110 TeMe
«Mertamae"

20

HeMeTaJ'IJ'II)I, HUX ITOJIOKECHUEC B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB J[. 1. Meneneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

dwu3nueckue CBONCTBa HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cepsl, hochopa u yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJOT€HOB, CEPHI U
HUX COEIUHEHNN

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u
HUX COEIUHEHNN

24

XHUMHUYECKHE CBOMCTBA yriepoa, KpEMHUS
U UX COEOUHEHNN

25

[IpumeneHne BaXXHEUIINX HEMETAIIOB U
HUX COEIUHEHUN

26

O0o001Ienre U cucTeMaTH3ays 3HAHUH 110
teme «Hemeramnely. BeruucieHus no
YpaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXHUMHUYECKUE PACUETHI

27

ITpaktuyeckas pabora Ne 3. «Pemienune
9KCIEPUMEHTAJIBHBIX 33134 110 TEME
"Hemerannsr"»

28

KonTponsHas pabota no temam
«Metame»y u «Hemetanisl




29

Heoprannueckue u opranndeckue
KuCIoThl. Heoprannueckue u
OpraHUYEeCKUE OCHOBAHUS

30

AmboTepHBIC HEOPTaHUYECKHUE U
opraHuueckue coenuHeHus. [ eHeTnueckas
CBSI3b HCOPraHUYECKHUX M OPTAaHUICCKUX
BEIIIECTB

31

Posb xuMuu B oOecrieueHuu
HKOJIOTUIECKOH, YHEPTETUIECKOH 1
MUIIEBOM 6€30MacHOCTH, pa3BUTUN
MCEOUITUHBI

32

[IpeacraBnenus: 06 0OMUX HAYIHBIX
MIPUHIIATIAX TTPOMBITIVICHHOTO TTOTYICHHS
BaXXHEHUIITNX BEIIECTB

33

YenoBek B MUpE BEILLIECTB U MaTEPHAIIOB

34

XUMUS U 3J0pOBBE YEIOBEKA

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

34










