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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE cpeHero odmiero oopazoBanus pazpabotaHa Ha ocHOBe defepanbHOTO 3aKOHa OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHUS (eiepaibHOon
oOpasoBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (DPOII COO), mpeacraBneHHsix B DenmepanbHOM
rocyjapctBeHHOM obOpazoBaTenbHoM ctanaapre COQO, ¢ yuérom Konienuu npenogaBanusi yaeOHOro npeameTa « XuMHUs» B
oOpa3oBarenpHbIX opranuzaunuax Poccuiickoil Penepannn, pealn3ylOIIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOTPaMMBbI, U
OCHOBHBIX mnoJokeHur «Crparernn pasButus BocnuTanus B Poccmiickonn ®enmepanmn Ha nepuox no 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO0B K pa3zpabOTKe MporpamMmbl IO XMMHHU, K ONPECIICHUIO0 OOLIE cTpaTeruu 00y4eHHsl, BOCIUTAHUS U
pa3BuUTUsl 00ydaroluXcsl cpeAcTBaMU yueOHoro npeamera «Xumus» ans 10—11 kiaaccoB Ha 06a30BOM YpOBHE COCTaBWIIU
koHuenrtyanbHble nonoxkenuas ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IEJIEeHd, COAEpPKaHUSA, PE3YyJNbTaTOB OOYyUEHHUS H
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHuE, [OJIy4aeMO€ BBIIYCKHMKaMH  OO0IIe00pa30BaTeNbHOM  OpraHu3alvM,  SBISETCS
HEOThEMJIEMOM YacTbi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAallOM pealu3ali Ha COOTBETCTBYIOLIEM €My
0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYHIMX LIEJIOCTHOM CHCTEME XMMHUYECKOro oOpa3oBaHHsA. OTH UEHHOCTH
KAacaroTCs MO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJbTyphl YeEJIOBEKa, a TaKxKe
AKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0pOBbIO W MPUPOAHON cpene. Peanusyercs XuMHUECKOE
oOpa3oBaHHe OOydYaroIIMXCS Ha YPOBHE CpEAHEro oouiero oOpa3oBaHUs CpEACTBAMH YYeOHOTOo mpeameTra «XHUMHUs»,
coJiepKaHue U MOCTPOEHUE KOTOPOTO OIpeeIeHbl B TPOrpaMMe N0 XUMHUH C YUETOM CTIEUU(PUKN HAYKU XUMHH, €€ 3HAUCHUSI
B TO3HAaHUU TMPUPOJbI W B MaTE€pUAIbHOM >KU3HU OOIIECTBA, a Takke C Y4€TOM OOmMX LeNed U MNPUHLUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpelIHero ob1iero oopazoanus B Poccutickoit denepanmm.

XUMHS Kak JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0coOyi0 pPOjb B COBPEMEHHOW IMBWIM3ALMU, B CO3JaHUU
HOBOU 0a3bl MaTepUAIbHON KyIbTYphl. OHa BHOCUT CBOHM BKJIAJ B (JOPMUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIICHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABICHUS 00 OKPYKaOIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe popMHUpyeTCs
B XMMHUHM Ha OCHOBE MMOHMMAaHHUA BEIIECTBEHHOI'O0 COCTaBa OKPYKAIOUIEr0 MUPA, OCO3ZHAHUS B3aUMOCBSI3U MEXY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aUMOAEHCTBYS C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XHMHA CTaja HEOTbEMJIEMON YacTblO MHUPOBOU
KYJbTYpPbI, HEOOXOANMBIM YCIOBHEM YCIICHITHOTO TPY/a U )KM3HHU KaXI0ro wieHa oomiecTBa. CoBpeMeHHasi XUMHUS KaK HayKa
co3uareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HampaplieHa Ha pelieHHe TN00aJbHBIX MPOOJIEM YyCTONYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, DHEPTETUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MACHOCTH U OXPaHbl 3I0POBBSI.

B coorBercTBUUM C 00IIMMU LEISAMU U MPUHIMIIAMHA CPEIHEr0 OOIIEro 00pa3oBaHuUs COAECPKAHUE MpeaAMeTa « XUMHUD)
(10-11 xmaccel, 0a30BBIii YpOBEHb HW3y4YCHHs) OPHUEHTHPOBAHO IPEHMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO IOATOTOBKY
oOy4Jaronuxcs, HeOOXOAUMYI0 MM JI1 BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEHIHOIO BKJIIOYEHUS B KU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsiomuMy  IpeaMeTa «XuUMUs» SBIAIOTCS 0a3oBble Kypchl — «Opranunyeckas xumus» u «OOmas u
HEOpraHU4YecKass XMMHS», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUSl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHW U3 00IIed XuMuu) U opraHudeckoil xumuu. GopmupoBanue
JAHHOW CHUCTEMbl 3HAHWWA TPU HM3YyYEHUU NpeIMeTa 00ECHeurBaeT BO3MOKHOCTb PACCMOTPEHHS BCEr0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkanusi KypcoB — «Opranuueckas xumusi» 1 «OOmLias 1 HeopraHudeckas XumMus» chopMUpOBaHa B
nporpaMMe Mo XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOAa K M3YYEHHI0 yueOHOro Marepuaia M 0OYCIIOBJIEHAa MCTOPUYECKU
00OCHOBaHHBIM pPA3BUTHEM 3HAHUU Ha OMNPEACIEHHBIX TEOPETHUECKUX YpPOBHIX. Tak, B Kypce OpraHM4ecKOM XHUMHH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUS OPTaHUYECKUX COCOMHEHHM, a TAKKE Ha YPOBHE
CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHH BeulecTB. CBeneHHs 00 M3ydyaeMbIX B Kypce BEIEeCTBax
JA0TCS B Pa3BUTHH — OT YIJIEBOJIOPOIOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coelMHEeHUI. B Kypce oprannyeckoil Xumuun
MOJIy4aroT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs MEPBOHAYAIbHbIE MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[To HOBBIM yTJIOM 3peHUSs B IpeaMeTe « XuMus» 6a30BOro ypoBHS pacCMaTPUBAETCS M3YUYEHHBIN Ha ypOBHE OCHOBHOTO
o0u1ero o6pa3oBaHus TEOPETUUECKUI MaTepuail U (PaKTOJIOTHYECKUE CBEACHUS O BEIECTBaX U XUMHUUECKON peakiuu. Tak, B
4acTHOCTHU, B Kypce «O01as 1 Heopranuueckasi XuMus» oOy4arolIMMCs IPEA0CTABIISAETCAS BO3MOKHOCTh OCO3HATh 3HAUCHHE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTUYECKUX TO3UIUHI, TITy0Ke MOHSATh UCTOPUUYECKOE U3MEHEHHE
(GyHKIHIA 5TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMI O BaXXHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M IMPHUMEHCHUH, a TAKKE O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSX MpOTEKaHusl nomnoHseTcs B kypcax 10 u 11 kimaccoB aneMeHTamMu
coliepKaHUsl, UMEIOIIMMU KYJIbTYpOJIOTHYECKUA W MPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHHUIO
B3aMMOCBSI3M XUMHUU C JPYTUMH HayKaMH, pPacKpbIBalOT €€ poJib B MO3HABATEIbHOM M MPAKTUYECKOW NEATEeIbHOCTH
YeJI0oBeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUITIOKEHUN
XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBS3aHHBIX C
XUMUEH, KpUTHIECKU OCMBICTUBATh MH(POPMAIUIO U IPUMEHSTD €€ JIsl MIOTIOTHEHUS 3HAHUMN, PEIICHUS] UHTEIUICKTYyaJIbHBIX U
AKCIIEPUMEHTAJILHBIX HCCIEIOBATEIbCKUX 3a7ad. B 1enom copepkaHue yd4eOHOro mpeamera «XUMUs» JaHHOTO YPOBHS
M3YUYCHHS] OPUEHTUPOBAHO HAa POPMUPOBAHUE Y 00YUAIOIINXCSI MUPOBO33PEHUECKON OCHOBBI JJ11 TOHUMaHUS PUI0COPCKUX
UJel, TaKuX KaK: MaTepUalbHOE €IUHCTBO HEOPTraHWYECKOTO U OPTaHMYECKOro MHUpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB
X COCTAaBOM M CTPOCHHEM, MMO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEUICHUS] MPOTUBOPECUUNA MEKIY
HOBBIMHU (paKTaMH U TEOPETUUYECKUMH MPEANOCHUTKAMH, OCO3HAHWE POJU XMMHH B PEIICHUU DKOJIOTHYECKUX MpodiieM, a
TaKKe MpooJIeM COEPEKEHUS SHEPTETHUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane perieHus 3aad BOCIUTAHUS, PA3BUTHUSI U COIMATU3AIMU OOYyYAIOUIUXCS MPUHATHIE MPOrpaMMON MO XUMUU
MOAXOJbl K OMNPEACNICHUIO COJEPKaHUS M TOCTPOCHUS MpeaMeTa MpeaycMaTpUBaOT (POPMHUPOBAHUE YHUBEPCAIbHBIX
y4eOHBIX JCHCTBUM, UMEIOIMUX 0a30BO€ 3HAYECHHME MJIsi PA3IMYHBIX BHUJOB JESITEILHOCTH: PEIICHUS MpoOJieM, MOWCKa,
aHanu3a W 00paboTku wWHGOPMAIMK, HEOOXOJIMMBIX [JIi MPUOOPETEHHUS OMbITa MPAKTUYECKOW W HCCIEA0BATEIbCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TO3HAHUH XUMUHU.

B npakTtuke npenogaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, TaK U HA YPOBHE CPEIHETO OOIIETro
oOpa3oBaHUs, MpPU OMNPEACICHUH COJACPKATCIBHOM XapaKTEPUCTUKHU I1ieJied M3y4YeHHUs TMpeIMeTa HalpaBICHHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPU3HAETCS (POPMUPOBAHME OCHOB XHMMHUYECKOM HAyKH Kak o0JacTH
COBPEMEHHOT'0 €CTECTBO3HAHMUS, TPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI.
C MeToIMuYeCcKOM TOUKHU 3pEHUs TaKOM MOXO0/I K ONPEISICHHUIO MeJIe N3yUeHUs NMpeMeTa sIBJISETCS BIIOJIHE ONPaBAaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS IIABHBIMU IEJISIMH U3Y4YEHHs mpeaMmeTa «Xumus» Ha 6azoBoM ypoBHe (10 —11 ki)
SIBJISTFOTCSI:

e (opMupoBaHUE CHCTEMBl XMMHUYECKHX 3HAHUW KaK Ba)KHEHIICH COCTaBJIAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHUpa, B OCHOBE KOTOPOH Jie:KaT KIIIOUEBbIC MOHSITHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHE S3bIKA
HAyKH, YCBOCHHE U TIOHUMAHKUE CYITHOCTH JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHUE C
UCTOpUEN UX PAa3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHue W pPa3BUTHE NPEICTABICHWNA O HAYYHBIX METOJAX ITO3HAHWS BEIIECTB W XWMHUYECKHX PEaKIThi,
HEOOXOAMMBIX JIJIsi PUOOPETEHUS YMEHHN OPHEHTHPOBATHCS B MUPE BEIIECTB U XUMHUYECKHX SBJICHUHN, WMEIOIINX
MECTO B IIPUPOJIC, B MPAKTUUYECKON U TTOBCETHEBHOM JKU3HMU;

e pa3BUTHE YMEHUH M CHOCOOOB JIESITEILHOCTH, CBA3aHHBIX C HAOMIOJACHHUEM U OOBSICHEHHEM XHUMHUYECKOTO
AKCIIEPUMEHTA, COOTIOICHUEM MPaBUI 0€30MIaCHOTO 0OpAIICHUS C BEIIECTBAMM.

Hapsimy ¢ aTuMm, copepskarenbHas XapakTEpPUCTHKA IeJiel W 3aJad M3y4deHHUs IMpeaMeTa B IporpamMme M0 XHMHH
YTOYHEHAa W CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHUOPUTETAMH B CHUCTEME CPEIHETO OOIIero oOpa3oBaHUS.
CeronHsi B MpenojgaBaHUU XMMHUHU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTCHHE MPAKTUYECKOW KOMITIOHEHTE COJEP KaHMS
oOy4eHwus, OpUEHTHPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHU3alliy, BJIaJICIONero He Habopom
3HAHWH, a QYHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSIMH aKTUBHOTO TIOJyYCHUS 3HAHUN U TPUMEHEHUS
WX B pEATbHOM KM3HU TSI PEIICHUS IPAKTUICCKUX 3a71a4.

B cBs3u ¢ 3TUM Tipu U3ydeHUU mpeamMeTa « XUMUsS» JOMUHUPYIOIIee 3HAaYeHUE MPUOOPETAIOT Takue IeNd U 33J]1a4yH,
KaK:

ajanTanys 0O0ydJaromuxcs K YCIOBUSM JMHAMHUYHO Pa3BUBAIOIIETOCS MUpPa, (OPMHPOBAHUE HHTEIICKTYaJIbHO
Pa3BUTON JUYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIIBHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUHN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHUEM;

(dhopMHupoBaHUE Y 00YUAIONINXCS KITFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIETEHITNH ), HMEIONUX YHUBEPCATLHOE 3HAYCHUE
JUTSL PA3IIMYHBIX BUOB JIEATEILHOCTH: PEIIeHUs Ppo0sieM, MOucKa, aHaian3a u o0paboTku nH(poOpMaIuu, HEOOXOIUMBIX JISI
MPUOOPETEHUS ONBITA ICSITCIIBHOCTH, KOTOpas 3aHUMAaeT BaXHOE MECTO B IMIO3HAHWM XMMHH, a TAK)KE JIJIS OIICHKU C TIO3UITUI



HKOJIOTUYECKOM 0€30MacHOCTU XapaKTepa BIUSHUS BELIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yUaroluXcs: CIOCOOHOCTH
CaMOCTOSATENIbHO MPUOOPETATh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIOJIb30BaTh
COBpPEMEHHbIE HMH(QOPMAIMOHHBIE TEXHOJIOTMM JJIsi TMOWCKA M aHalu3a Y4eOHOW M Hay4YHO-TOMYJISIpHOM HHMOpManuu
XUMHUYECKOTO COJIePKaHUS;

(GbopMHpOBaHHE M PA3BUTHE Yy OOYYAIOIIMXCA ACCOLUMATUBHOTO M JIOTMYECKOTO MBIIUICHMS, HAOJIOJATEIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIMMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHWU U MPOBEACHHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE y OOyYaromuxcsi yOexkJIEHHOCTH B T'yMaHUCTHYECKOW HANpPaBJICHHOCTH XHMHH, €€ BaXKHOW pOIH B
pelmIeHNH TI00ANBHBIX MPOOJEM pPalUMOHAIBHOIO IPUPOJONOJIb30BAHUS, MOMOJIHEHUS SHEPreTUYECKUX PECYpPCOB U
COXpaHEHUs! MPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OE€pEeKHOT0 OTHOLIEHUS K PUPOJIE U CBOEMY 3/I0POBBIO,
a TaKkKe MPUOOPETEHHUs OIbITa MCIOJb30BaHUS TMOJYYCHHBIX 3HAHWHN IS MPUHATHS TPAMOTHBIX PEIICHWH B CHUTYyaIlUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yue6GHoM maHe cpemHero o6imiero oOpa3oBaHMs y4eOHBIM MpeaMeT «XUMHS», W3ydaeMblii Ha 0a30BOM YpOBHE,
SIBJISIETCS 00s13aTEIBbHBIM YU€OHBIM MPEIMETOM.

OOmiee 4yMCIO 4YacoB, OTBEACHHBIX [JIi M3YyYEHHs] XUMHUHU, Ha 0a30BOM YpPOBHE cpelHero ooOiiero oOpa3oBaHMS,
coctapisieT 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 yac B Hefeno).



COIEPXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMUH

[IpenMer OpraHM4eckod XWMHM: €€ BO3HUKHOBEHWE, Pa3BUTHME W 3HAYEHUE B MOJYYEHUU HOBBIX BEIIECTB H
MarepuasioB. Teopus CTpoeHHUsI OpraHMyeckux coeauHeHnid A. M. byrtiepoBa, €€ OCHOBHBIE NOJOKEHUSA. CTPYKTypHBIE
(dbopMysbl OpraHUYecKUX BeliecTB. ['oMonorus, u3omepusi. XMMHUUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHbBIC
Y KpaTHBIE CBSI3H.

[IpeacraBinenre o KiIaccUpUKAIIMM OpPraHUYECKWX BemecTB. HoOMeHknarypa OpraHMYeCKUX  COCAMHEHHM
(cucremaTuyeckasi) U TPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAlllCHH: 03HAKOMJIEHHWE C o0Opa3liaMHh OpPraHUYEeCKUX
BEIIIECTB U MaTepuajaMud Ha MX OCHOBE, MOJICTUPOBAHHE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJACHHE M OIKCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHuU (TUIaBJICHHE, OOYTJIMBAaHUE H
ropeHue).

Yraesogopoasl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKMH pPsAA. MeTaH M 3TaH — NOPOCTEHIINE MPEICTABUTENN aJTKAHOB:
bu3nYecKue U XUMHUECKHE CBOMCTBA (PEaKIMK 3aMEIECHUsI U TOPEHHUS ), HAXO0XKIEHHE B IPUPO/IE, TOTyUYEeHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN PsAl. DTWIEH U MPONUIEH — MPOCTEUIINE MPEICTABUTENN AJTKEHOB:
du3nyeckue W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS, TaJOTEHUPOBAHMS, THUIpATAllUM, OKHUCJICHUS U
MOJIMMEPU3AIIH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wMetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINME XUMHUYECKHE CBOWCTBA (peakius
nonumepusaiun). [loydyeHne CHHTETUYECKOTO KaydyKa U pe3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psifl. ALETHIIEH — IPOCTEUIINI IPEICTaBUTENb AIKMHOB:
COCTaB, CTpOEHHUE, (U3MYECKME U XHUMHUYECKHME CBOMCTBA (peakUWHM TUAPUPOBAHUSA, TaJIOrN€HUPOBAHMS, TUIpaTALVH,
rOpEHUs), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benson: coctas, cTpoeHue, Gpu3nMUecKkue 1 XMMHUUECKHE CBOMCTBA (peaKklUy rajJoreHUpOBaHUS U HUTPOBAHMS),
HOJyYeHUE U MpUMEHEHHE. Tonyon. cocmas, cmpoenue, usuiecKkue u Xumuyeckue ceotucmeda (peakyuu 2aio2eHuposanus u
HUMposanus), noayuenue u npumenenue. TOKCHYHOCTb apeHOB. [‘eHeTnyeckas CBA3b MEXAYy YIJIEBOJIOPOAAMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaAM.

[IpupoaHbie UCTOYHUKHU YTIeBOAOPOIOB. IIpupoanslii ra3 u nonytHsle HedTAHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco6p1 niepepaboTKu He(TU: MEPEroHKa, KPEKUHT (TEPMUUECKHM, KaTanuTudeckuil), nuponuns. Ilpoaykrsl nepepaboTku
He(TH, UX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpOayKTHl €ro nepepaboTKy.

DOKCneprUMEHTAIbHBIE METOJIbl M3YyYEHHMsI BEIIECTB M WX MPEBpALEHUH: O3HAKOMJIEHHME C o0pa3uaMu IuiacTmacc,
Kay4yKOB M pe3uHsbl, Kojuiekuuu «HepTe» n «Yrosb», MOAETUPOBAHUE MOJIEKYJT YIJIE€BOJOPOI0B U TalOr€HOMPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnble 3a1aum.

Bbruncnenus no ypaBHEHHIO XMMHUUECKON peakuuu (Macchbl, 00bEMa, KOJIMUECTBA UCXOIHOTO BEILECTBA UM MPOIYKTa
pEeaKLMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEUIECTB WM MPOJYKTOB PEAKIINH).

Kucnopoacoaep:xamue opraHnudecKkue cCoeAMHEHU S

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOM U ATAHOJI: CTpOeHUE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu ¢
AKTUBHBIMU METaJlIaMH, TAJIOT€HOBOAOPOAaMHU, TOPEHHE), MpUMEHEHNE. BOIOpOAHBIE CBSA3M MEXKIY MOJIEKYJIAMU CIHPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIO0BEKA.

MHOroaToMHbI€ CHOUPTHL. OITUJICHIJIMKOIAL W TJHUIEPUH: CTpOeHUE, (Pu3NUecKkne U XUMHYECKHE CBONCTBA
(B3auMoOeHCTBHE CO IICJIOYHBIMU METaJlJlaMU, KaueCTBEHHAsI peaKIs Ha MHOTOATOMHbBIE CIIUPTHI). /[elicTBue Ha opraHu3M
yenoBeka. [[puMeHenne riouueprHa U STUIICHTIIUKOJIS.

®deHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3HUECKUE U XUMUYECKHE CBOMCTBa. TokcMUHOCTh deHona. [Ipumenenue dhenona.

Anpaerunpl U Kemowusvl. GopManbAETUa, alueTalbIeru: CTpoeHue, (U3NYECKUEe U XUMHUYECKHE CBOMCTBA (peakiuu
OKHCJICHHUS] 1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIUHN ), TTIOJTYUYCHHE U IPUMEHEHHUE.



OnHOOCHOBHBIE Tpee/ibHbIE KapOOHOBbIE KUCIOThl. MypaBbuHAsi M YKCYCHas KHCIIOTBI: CTpO€HUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBa (CBOMCTBaA, OOIME I Kilacca KHCIOT, peakmus 3Tepudukaiiu), MoaydeHHe W TpPUMEHEHUE.
CreapuHOBass W OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENIM BBICIINX KapOOHOBBIX KHCIOT. MpIa Kak COJM BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JACHCTBUE.

Crnoxxnble 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxsbx 3¢upoB. XKupsl. ['maponus xKupos.
[Ipumenenue xupoB. bruonornyeckas poJib KUPOB.

VYrneBoasl: cocTaB, kKiaccuduKanus yrieBoJIoB (MOHO-, M- U MOJIUCaXapu/bl). [ TI0K03a — MPOCTEUIIHIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI, (DU3MYECKHE W XUMHYECKHE CBoWcTBa (B3ammojeiicTBue ¢ THapokcuaoMm wmeau(ll),
OKHCJICHME aMMHUA4YHbIM pacTBOpoM okcupaa cepedpa(l), BocctaHoBIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPHUPO/IE,
npuMeHeHue, ouosorudeckas poiib. @orocuuTe3. OpykTO3a KaKk U30MEP TITFOKO3HI.

Kpaxman u nemttono3a kak npupoansie nojumepsl. CTpoeHUE Kpaxmania U 1elioio3bl. dusnueckue U XUMUYECKHE
CBOMCTBA KpaxMaja (TUAPOJIN3, KAUeCTBEHHAS PEAKIIUSI C HOJIOM).

OKCIepUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W MX IMPEBpAIlCHUI: MPOBEJCHHE, HAOJIOJICHUE W OMNHCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJa
okcugom wmeau(ll)), mMHOTOATOMHBIX CHUPTOB (B3auMoneicTBue TimiepuHa ¢ Tuapokcugom wmeau(ll)), ampaerumon
(okucIeHre aMmMHuayHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcunom menu(ll), B3aumopaeiicTBre Kpaxmasnaa C UOJAOM),
MPOBEJICHUE MPAKTUUECKONU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaum.

Boeruncienus nmo ypaBHEHUIO XUMHUYECKON peakIuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
PEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

A3zoTcoaeprkalue OpraHu4eckue COeIMHEeHHUS.

AMMWHOKHUCIIOTHI KaKk aM(pOTEpHbIE OpraHuYeckue coeuHeHus. Gu3ndeckre 1 XMMUUECKHUE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe ruiuHa). buonornueckoe 3HaueHUE aMUHOKUCIOT. [lenTusl.

benku xak mpupoaHbIe BRICOKOMOJCKYIISAPHBIE coenuHeHus. [lepBuuHas, BTOpUuyHasi U TPETUYHASI CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, IeHATypalvs, KaYeCTBEHHbIC PEaKIIUU Ha OEJIKHU.



OKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEUIECTB U UX MPEBpAILCHUN: HAOIIOJEHUE U OMKMCAHKUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIis OCIKOB MPU HarPEBaHUH, [IBETHHIC PEAKIIH OCITKOB.

BrbicokoMoieKkyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALINK, CPEeIHssl MOoJeKyisipHas Macca. OCHOBHbIE METOJbI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHHA —
MOJTUMEPU3AIHS U TTOJTUKOHICHCAIINS.

DKCHepUMEHTATbHBIE METOIbI M3YYCHHS BEIISCTB M WX IMPEBPAIICHHUH: O3HAKOMJIEHHWE ¢ oOpasllaMu NPHUPOJHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eM NpPH W3YYEHUU OpraHuyeckod xumuu B 10 Kjacce OCYIIECTBISETCS dYepes
WCITOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W MOHSATHN, SBJSIOMIUXCS CHUCTEMHBIMH IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAYYHBIC IOHATHUS: SBJICHHWE, HAy4HBIA (DAaKT, TUIIOTE3a, 3aKOH, TEOpPWsI, aHali3, CHUHTE3,
KJaccuukanys, nepruoIMIHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE.

duzuka: MaTepusi, SHEPIHs, Macca, aToM, dJIEKTPOH, MOJIEKyJa, SHEPTreTUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (U3NUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHS.

buonorusi: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B oOpraHuzme, (HOTOCHUHTE3, OMOJIOTMYECKU AaKTUBHBIC
BelecTBa (OENKH, YIIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomnorus: mNUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAILHOTO TUTAHUS, MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE MperapaThl, MaTepPHaIbl U3 HCKYCCTBECHHBIX M CHHTCTHYECKHX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU



XUMHUYECKHUM 2JIeMEeHT. ATOM. SIapo atroMa, M30TOMbBI. DJIeKTPOHHAs 00010UKa. JHEPreTUUECKUE YPOBHU, TTOAYPOBHH.
AToMmHBIE opOuTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH paclpeaeiiCHUs] AICKTPOHOB 10 OPOHTAISAM B aTroMax 3JIEMEHTOB
MEePBBIX YETHIPEX MEPHUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

ITepuonnueckuii 3akoH u Ilepumoamdeckas cucrema xumudeckux o3yeMeHToB JI. WM. MenneneeBa. CBs3b
MEPUOANYECKOr0 3aKoHa U lleproanueckon cucteMbl XUMHUUeCKuX 3iueMeHToB [. 1. MenaeneeBa ¢ COBpEMEHHOM TEOpUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BENIECTB MO IPyIaM U MeproIaM. 3HAYCHUE IEPUOJNYECKOTO 3aKOHA B PAa3BUTHUN HAYKHU.

CrtpoeHue BelecTBa. XUMHUUYECKast CBSI3b. BUIbI XUMHUUECKOU CBSI3U (KOBAJIGHTHASI HETOJSpHAs U MOJISIpHAsl, UOHHAS,
MeTajuimueckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XUMHUYECKOW CBsI3U (OOMEHHBIA U JIOHOPHO-aKIENTOPHBIN).
BonoponHas cBs3b. BaieHTHOCTB. DneKTpoOTpUIATENbHOCTh. CTENEHb OKUCIEHU. IOHBI: KATHOHBI M aHUOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJICKYJSIDHOTO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEHIECTBA. [UIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTie 0 qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 10J14 BEMIECTBA B pACTBOPE.

Knaccudukanus Heoprannueckux coenuHeHuil. HomeHkiaTypa HeopraHuyecKMx BeIIecTB. [ eHeThueckas CBS3b
HEOPraHMYECKUX BEILECTB, TPUHAICKAIUX K PA3JIUYHBIM KJIaCcCaM.

Xumuueckas peakuus. Knaccuukaiuss XUMHUYECKHX PEakUuid B HEOPraHWYECKOM M OPraHMYeCKOW XUMHUHU. 3aKOH
COXpPaHEHHMS MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUHU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pas3lWyHbIX (akTopoB. OOpaTumbple peakiu. XHWMHUYECKOE pPaBHOBECHE.
@akTOphI, BIUAIOLIAE HA COCTOSIHUE XUMHUUYECKOro paBHoBecus. [Ipunnun Jle [larense.

Onektponutuueckas nuccoruanusa. CuiibHbIe U ciiadble 2JeKTpouThl. Cpena BOJHBIX PacTBOPOB BEIIECTB: KHUCIAs,
HEUTpabHasi, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCNepUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M WX MpeBpalleHuil: aeMoHcTpaius Taomui «llepuonnueckas
cuctemMa xumuueckux ayemeHtoB JI. . MenneneeBa», u3yueHrue Mmojenield KPUCTALTUYECKUX PEHIETOK, HAOIIOJEHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JA0OPAaTOPHBIX OMBITOB (Pa3yiokKEHHE MEPOKCHIa BOJOPO/ia B IPUCYTCTBUU KaTalu3aTropa,



OTIPENICJICHHE Cpellbl PACTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO HMHIAMKATOpPA, PEAKIMM HOHHOTO OOMeEHa),
MIPOBEICHHE MPAKTHUECKOU paboThl « BimsiHME pa3mnyHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN).

PacuérHble 3anaumn.

PacyéTel 0 ypaBHEHHUSIM XUMUUYECKUX PEAKIIHI, B TOM YHCIIE€ TEPMOXUMHUYECKUE PACUETHI, paCYETHI C UCIIOIB30BAHUEM
MOHATHSL «MACCOBasl JA0JISI BEILIECTBAY.

Heoprannueckass Xumus

Hemeramnel. [lomoxenne HemeramnoB B Ilepumoamyeckoit cucreme xumuueckux snemeHToB . M. MenneneeBa u
OCOOCHHOCTH CTpOoeHHUsI aToMOB. Dusnueckue CBOKWCTBA HEMETAIJIOB. AJUIOTPOIUS HEMETAUIOB (Ha MPUMEpPE KUCIOPOJa,
cepsl, pocdopa u yriieposa).

XHUMHUYECKHE CBOMCTBAa BaXKHEHIITMX HEMETA/UIOB (rajOTeHOB, cephl, a3oTa, docdopa, yriepojga U KpeMHHS) U HX
coeIMHEHUN (OKCHUI0B, KUCTIOPOCOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprMeHeHrEe BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Mertamnbl. Ilonoxenne wmerawioB B Ilepuonnueckor cucreme xumuudeckux snemeHtoB [l M. Menpaeneena.
OcoOEHHOCTH CTPOCHUS DJCKTPOHHBIX 00004YeK aToMOB MeTauioB. OOmme ¢u3umdeckue cBoiicTBa MeTamuioB. CIiiaBbl
METAIIOB. DJIEKTPOXUMHUYECKUN PSAJT HANPSIKEHUI METaJIOB.

XUMUYECKUE CBOMCTBA BAKHEUIIMX METAJJIOB (HATPUM, KU, KaJIbIIUN, MarHuii, aJllOMUHUN, IIUHK, XPOM, XKEJe30,
Me€JIb) U UX COCIUHCHUM.

OO6mume crocoObl oTydyeHust MeTaJyIoB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCNEepUMEHTAIbHbIC METOJIbl M3YUCHHS BEIIECTB M UX MPEBPAICHUIN: M3YUYCHUE KOJUICKIUU «MeTalibl U CILIaBbI»,
00pa3IoB HEMETA/UIOB, PEIICHHE OSKCIIEPUMEHTANBHBIX 3aJ1ad, HAOMIOJCHUE M ONHCAaHHWE JACMOHCTPAIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCHIA ATFOMUHUS C PACTBOPaMH KHUCJIOT U MIEJI0UeH, KaueCTBEHHbBIE PEaKIINu
Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuétel Macchl BemecTBa uin 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe WM 00BbEMY OTHOTO U3
Y4aCTBYIOIIMX B PEAKIMM BEIIECTB, pacué€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIM OJHO U3
BEIIIECTB UMEET MPUMECH.



X¥MHUA U )KN3Hb

Ponp xumum B 00€CTIEUCHUHM 3KOJIOTHYECKOW, DHEPTreTHYECKOW W MHIEBOW O€30MacCHOCTH, Pa3BUTHH METUITUHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBienus 06 00X HAYYHBIX MPUHITUIIAX TPOMBIILICHHOTO MOJYYeHUS BAXKHEHIITUX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUAJIOB: BA)KHEHMIINE CTPOUTEIbHBIE MaTEpHalIbl, KOHCTPYKIIMOHHBIE MaTEpUAJIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalIbl 1)1 JIEKTPOHUKH, HAHOMATEepUaJIbl, OpraHWUYeCKUe U MUHEPAJIbHBIC YI00pEHUS.

Xumus ¥ 3JI0pOBhE 4YEJIOBEKa: IpaBUJia MCHOJb30BAaHUS JICKAPCTBEHHBIX MpenapaTroB, MpaBuja OE30MacHOTro
HCIIOJIB30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanu3anust MeXIpeMETHBIX CBSI3eH MpH M3YYEHUU OOIeH M HeopraHWyeckor XuMuu B 11 Kiacce ocCyIiecTBISeTCS
yepe3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U TOHSITUH, SBISIIOIIUXCA CUCTEMHBIMH IS
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccudukarus,
MIepUOANIHOCTh, HAOJIOACHNE, SKCIICPUMEHT, MOACTUPOBaHUE, U3MEPECHHE, SIBJICHHE.

dusznka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJUOAKTUBHOCTh, MOJEKYJIA,
SHEPIreTUYECKUI YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PM3UYECKUE BEIMYUHBI U €IMHUIIBI UX
M3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, dKocucTema, Omocdepa, MaKpo- M MHUKPODJIEMEHTHI, BUTAMHUHBI, OOMEH BEIICCTB B
OpraHHU3Me.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIBI, TOJIE3HBIC HCKOTIAEMbIS, TOTTUBO, PECYPCHI.

TexHonmorusi: XUMUYECKas MPOMBIINUIEHHOCTh, METAJUTYPTHsi, MPOU3BOJCTBO  CTPOUTEIBbHBIX  MaTEPUAIOB,
CEITLCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIILUICHHOCTh, (hapMalleBTUYECKAsT MTPOMBIILICHHOCTh, MPOU3BOICTBO
KOCMETHYECKUX MPENaparoB, IMPOU3BOJACTBO KOHCTPYKLIHMOHHBIX MATEPUANIOB, DJJICKTPOHHAS  IMPOMBIILICHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMKW HA BA30OBOM YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHMS OOYYAIOIIMMHCSA MPOTPaMM CPEIHEro oOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METAlpeIMETHbIM WU THpeaMeTHbIM). HayuHo-meToaumueckoil OCHOBOM s pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INPOTPAMM CpPEAHEr0 OOIIEro OOpa30BaHMs SBISIETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cooTBeTcTBUU ¢ CUCTEMHO-AEITETFHOCTHBIM MOJX0/IOM B CTPYKTYpE€ JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpEAMETa
«XUMHsD» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OOyYaroIIMMHCS POCCHUICKOM TpakIaHCKOM HJAEGHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIPEJIEIICHHUIO;

HAJIMYUE MOTUBAIIMU K 00yUEHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTMYHOCTA Ha OCHOBE KITFOUEBBIX IIEHHOCTEH W MCTOPHUECKUX
Tpaguiuii 0a30BOM HAYKW XHMHUH,

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsS PYKOBOJACTBOBATHCS B CBOEH NEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MIPUCYIIMMH LIEJTOCTHOW CHUCTEME XUMUIECKOTO 00pa30BaHUS;

HAJIMYUE TPABOCO3HAHMSI SKOJIOTHUECKON KyJIbTyphl U CIIOCOOHOCTH CTaBUTH IIETTU M CTPOUTH KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUSA MpeaMeTa «XUMHUS» JTOCTUTAIOTCS B €IUHCTBE YYEOHOM W BOCTIIMTATEIHHOMN
JESITeIbBHOCTY B COOTBETCTBUU C T'YMaHHCTUYECKHMMH, COLUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMHU U
ujearaMyd POCCHICKOTO TIpakJaHCKOTO OOIIecTBa, MPHUHATHIMH B OOIIECTBE HOpPMaMH W MpaBHJIAMU IOBEJEHUS,
CIOCOOCTBYIONTUMH MPOIIECCaM CaMOIIO3HAHNS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH 00YJarOIINXCSI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MpenMeTa «XUMHUS» OTpakarT CHOPMUPOBAHHOCTH OIBITA MO3HABATEIBHON U
MPAKTUYECKON AESITeTbHOCTH 00yUaloIIUXCsl 110 peaan3alii MPUHATHIX B O0IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .



OCO3HaHMs O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEN, YBAXKCHUS K 3aKOHY U ITPaBOTIOPSIKY;

MIPEJCTABIICHUS O COLUAJIBHBIX HOPMAaX M MPaBUIaX MEXJIMYHOCTHBIX OTHOIICHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JAESATEILHOCTH NPHU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEHICHUU Y4YE€OHBIX U
MO3HABATEIIbHBIX 33124, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JTOTUKY M apryMEHTBhI JPYTUX MPU aHAIU3€ PA3THUYHBIX
BUJIOB YUEOHOM JIeATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

IIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANIO0 OTEYECTBEHHOU XUMMUH;

yBaKEHUSI K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPUHM M MPAKTHUUECKOTO MPUMEHEHHUS XUMHH, OCO3HAHHUS TOTO, YTO
JOCTH)KEHUSI HAYKH €CTh Pe3yJbTaT JJIUTENbHBIX HAOIOJACHUM, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX TTOUCKOB, MOCTOSTHHOTO
TpyAa YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEIbHBIX MOTHUBOB B TIOJYYEHHHM U TMOCIEAYIONIEM aHalu3e HHPOpPMAIMU O TMEePeIOBbIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMHU, U NMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPaJTbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJCHUE U MTOCTYIKH CBOMX TOBAPUILEH C TO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM H
OCO3HAHHE MOCIEICTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

MMOHMMAaHUSI IEHHOCTEW 3J0pOBOr0 M 0OE€30MacHOro obOpasza >KM3HHU, HEOOXOJIUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K
COOCTBEHHOMY (hPM3MUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOMIoICHUs TpaBWJI O€30MacHOr0 OOpalleHHus ¢ BEIIeCTBaMU B OBITY, TMOBCEIHEBHOW >XM3HU U B TPYIOBOM
NEATEIIbHOCTH;

MMOHMMAaHUSI IIEHHOCTHW TpaBUJl MHAWBUIYATBHOTO U KOJUICKTMBHOTO O€30MAaCHOrO0 TIOBEACHHUS B CHUTYallUsiX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;



OCO3HaHMS MOCIEACTBUN U HEMPUITHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHUS );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIEAOBATEIIbCKON ACATEIBHOCTH, OOINECTBEHHO ITOJIE3HOM,
TBOPYECKOW M IPYTUX BUAAX JIEATEIIBHOCTH;

YCTAHOBKM HAa aKTMBHOE Y4YacTHE B PEIICHWU NMPAKTUYECKUX 3a7ad COIMAIbHOW HANpPaBICHHOCTU (B paMKax CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K NPaKTUUYECKOMY H3Y4YEHHUIO mpodeccuit pa3iMyHOro poja, B TOM YHCIE HAa OCHOBE NPUMEHEHHS
MPEIMETHBIX 3HAHUHN IO XUMUH;

YBaXXEHHUS K TPYLY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHJIMBHUIYyaJIbHOM TpaeKTOpUU oOpa3zoBaHus, Oyayiiei mpodeccuu u peanusaiuu
COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIECO00PA3HOTO OTHOIICHUS K MIPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUs TI00aTBFHOTO XapakTepa AKOJIOTHYECKUX MPOoOJeM, BIUSHUS HSKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHHE
MIPUPOIHON U COUUAIBHOU CPEJIbI;

OCO3HaHMUSI HEOOXOAUMOCTH HCIOJB30BAaHUSA JIOCTMIKEHMM XMMUHU JUIs PEIICHUS BOIMNPOCOB PalMOHATIBLHOTO
MPUPOIOTIONb30BAHUS;

AKTUBHOTO HENPUATHUS JIECUCTBUM, NPUHOCAIIMX BPEI OKPYKAIOIIEW NPUPOJHOM Cpeae, YMEHHUs INPOTHO3UPOBATH
HeOIaronpusITHbIC YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMACMBIX ACHUCTBUHN U MPEIOTBPAIIATH UX;

HAJIMYMS PA3BUTOrO 3KOJOTHMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYpPhI, OMNbITA JIESITEIBHOCTH IKOJOTUYECKON
HaIMpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTHCS MMU B TIO3HABATEJIbHOW, KOMMYHUKATUBHOW M COIMAJIBHON MpaKTHKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMohoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPaKTUKH;



NOHUMaHHUA CHeUu(UKA XUMUHM KaK HayKHd, OCO3HaHUsA e€ pond B (POPMHUPOBAHUHM PALMOHATHLHOTO HAYYHOTO
MBIIICHHSI, CO3/IaHUU IEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKaloIeM MHpE KaKk O €IMHCTBE MNPUPOJBI M YEJIOBEKa, B
MO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOH 3HAYMMOCTH XHMHUHU Ui COBPEMEHHOW LMBWIM3AIMU: B €€ TyMaHHCTUYECKOil
HAMpaBJIEHHOCTH M BA)XHOH POJM B CO3JaHMHM HOBOM 0a3bl MaTepHaIbHON KYJIBTYpbI, PELICHUH TIO00AIBHBIX MPOoOJieM
YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBON, IHEPTETUUECKOM, MUIIIEBON U IKOJIOTHUECKOM 0€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, 00ECTICYeHIH YCIOBUN YCIICITHOTO TPY/a U SKOJIOTHYECKH KOM(OPTHOM KU3HH KaXKJOTO YIeHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTU: TOHMMAaHUSl CYIIHOCTH METOJOB TO3HAHHWS, HCIOJNBb3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS Ul aHalM3a M OOBSICHEHUS SIBJICHUI OKPYXaloIero Mupa M
IPOUCXOAMINX B HEM M3MEHEHUN, YMEHUS JielaTh 0OOCHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE Hay4HbIX (PaKTOB M MMEIOLIMXCS
JAHHBIX C HENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO MCIOJB30BaTh XMMHUYECKUE 3HAHUA JUIS PEIICHUS MPOOJIEeM B PEaIbHBIX KU3HEHHBIX
CUTYaIusX;

MHTEepeca K MO3HAHUIO U UCCIIEI0BATEIbCKON e TENbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BAHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY IOJTYYEHHIO HOBBIX
3HAHUU IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyZa B pa3IMuHbIX chepax npodheccuoHanbHOU NeITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yibTaThl OCBOEHHUS Y4EOHOro mpeaMmera «XUMHUsS» Ha YPOBHE CPEOHETO O0IIero odpa3oBaHUs
BKJIFOYAIOT:

3HaUMMble JUISI  ()OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYUYAIOIIMXCA  MEXKIUCUUIUIMHApHbIE  (MEXIpPEeIMETHbIE)
oOlIeHAyYHbIE TOHATHUS, OTPaXKAIOIIME IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U cHenupuKy METOJOB TIO03HaHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX (MarTepHs, BELIECTBO, SHEPrus, SBJICHUE, IPOLIECC, CUCTEMa, HAy4yHBIH (akKT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIeI0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIpYyTHUE);



yYHUBEpCAJIbHbIC y4eOHBIC JEHCTBHUS (MO3HABAaTE/IbHBIC, KOMMYHHKATHBHBIC, PETYJISITUBHBIC), OO0ECIICUUBAIOIINE
dbopmupoBanre PyHKITMOHATEHON TPAMOTHOCTH U COITMATBHON KOMITETCHIIMHA 00YJaIOIuXCs;

CIIOCOOHOCTh OOYYaIOIIUXCSl MCIOJIb30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PECHUECKUE 3HAHUS W
YHUBEpCAJIbHbIC YUCOHBIC ICUCTBUS B MO3HABATEIIHFHON M COIIMAIBLHOM MPaKTHKE.

MeranpenMeTHbIe  pe3yJabTaThl  OTPAKAIOT  OBJIAJACHUE  YHHMBEPCAJbHBIMU  y4Y€OHBIMH  I103HABATEJIbHBIMH,
KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMU.

OBJaieHne YHUBEPCAJILHBIMYU Y4€OHBIMY NMO3HABATEIbHBIMU € CTBUAMMU:

1) 6a3oBble JIOTHYECKHUE TeHCTBUA:

CaMOCTOSTEIIbHO (DOPMYJIMPOBATh M aKTYaJM3UPOBATh MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTPUBATh;

ONpEACATh LEJIH JEITEIbHOCTH, 3a7aBas MHapaMeTpbl UM KPUTEPUM HUX JOCTHUKEHHS, COOTHOCUTH PE3YJbTAThI
NeSITEILHOCTH C TIOCTABIICHHBIMHU IEISIMH;

HCIIOJIB30BaTh MPU OCBOSHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACISITh XapaKTepHbIE TPU3HAKY MOHIATHI U
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOLIUE MOHITHS sl OOBACHEHUS OTACIBHBIX (PAKTOB U SIBJICHU;

BBIOMpPATh OCHOBAHMS M KPUTEPHUH IS KJIacCH(UKAIIUY BEIIECTB M XUMHUYECKUX PEaKITUL;

YCTaHaBJIUBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE paCCYXICHUsI (MHIYKTUBHBIC, ICAYKTHUBHBIC, O AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHSATH B TIPOIECCe MO3HAHUS, MCIIOJIb3YyEeMble B XUMHU CHMBOJIMUECKHE (3HAKOBBIE) MOJCIH, MPEeoOpPa30BHIBATH
MOJICIIbHBIC TPEJICTABIICHUS — XHUMHUYCECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUUYecKas (Gopmylia, ypaBHEHHE XHUMHUUYECKOM
peaKkIuyu — MPH PEIICHUH YYCOHBIX IMO3HABATCIBHBIX M TPAKTHUYCCKUX 3a7a4, NPUMEHATh Ha3BaHHBIC MOJICIIbHBIC
MIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUYaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1€ CTBUA:

BJIaJIETh OCHOBAMU METOJ0B HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

(GbopMyIUpPOBaTh LIENU U 33Ja4d UCCIIEIOBAHMS, UCIIOIH30BATh TTOCTABJICHHBIE M CAMOCTOSITENHHO C(HOPMYITUPOBAHHBIC
BOINPOCHI B KauyeCTBE HMHCTPYMEHTA MO3HAHUS W OCHOBBI i1 (DOPMUPOBAHMS TUIMOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;



BJAJ€Th  HaBBIKAMU  CAMOCTOATEIBHOIO  IUIAHUPOBAHUS U TNPOBEACHHUS  YYEHHUECKHX  SKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHsS HaOM0JaTh 3a XOJOM TpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yJbTarT,
dbopMynupoBath O0O0OOIIEHHSI W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH pE3yJIbTaTOB HCCIENIOBAaHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O MPOJIeTaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM MCCIEN0BATENbCKOM W TMPOEKTHOW MAESITEIbHOCTH, MPOSIBIATH CIHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHbIX METOJI0B
MO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATbCS B PA3JIMYHBIX MCTOUYHHUKAX HMH(POpManuu (HAy4YHO-TIOMYJIApHAs JIUTEpaTypa XUMHYECKOTO
COJIepKaHusl, CIIpaBOYHbIE IMMOCOOUs, pecypchl MHTepHeTra), aHANM3UPOBaTh HHMOPMAIMIO Pa3IMYHBIX BHUIOB U (PopM
MIPEICTABICHUS], KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

(GbopMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHBIE METOMBI MPU MOUCKE U 0TOOpe MH(pOpManuu, HEOOXOAUMON IS
BBIIIOJIHEHHSI YYEOHBIX 337]a4 ONPEAEIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCIOJIB30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMM M Pa3jIMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy MpeAcTaBieHUs HH(opManuu (CxeMmbl, rpadukd, AuarpaMMmel,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyYHbIH $3BIK B KayecTBE CpeJICTBa MNpu paboTe C XUMHUYECKOHM HHpopmanuen: NpHUMEHSTh
MEXIpeAMETHbIC ((hU3HUEeCKUEe U MaTeMaTHUeCKue) 3HAKK U CUMBOJIBI, POpMyIibl, a00peBUATypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBjaieHue YHMBEPCAJIbLHBIMM KOMMYHUMKATHBHBIMHU JeHCTBUSMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ Juanora W/Wiu AUCKYCCUH, BBICKa3bIBaTh HJIEH,
(bopMyIMpoBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYNIaTh C TPE3CHTAUMEN pE3yJIbTaTOB I103HABATENBHONW JEATEIbHOCTH, IIOJIYYEHHBIX CAMOCTOSTEIBHO WU
COBMECTHO CO CBEPCTHUKAMM MPU BBHINOJHEHUH XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIEIOBAHUIO



CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alii y4eOHOro MpoekTa u (HOpMyIupoBaTh BBIBOJIBI MO pe3yJibTaTaM MPOBEIEHHBIX
UCCIIEIOBaHMM MyTEM COTIIACOBAHMSI MTO3UIIMI B X0/1€ 00CYXIeHUSI U OOMEHA MHEHUSMHU.

OBJaieHne YHUBEPCAJILHBIMY PEryJISTUBHBIMU AeCTBUSAMM:

CaMOCTOSTENbHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JIEATEIbHOCTD, ONpEAeisis e€ e U 3aJauH,
KOHTPOJUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpeJlaraéMblil alfOPUTM JCHCTBUU TPHU BBITOJTHEHUU
yueOHBIX U MCCIIEIOBATENIbCKUX 3a/1a4, BRIOMpaTh Hanbosee 3(h(EeKTUBHBIN CIOCOO UX pElIeHUs ¢ YYETOM MOJTYyYEHUsT HOBBIX
3HaHUU O BEIIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HAa OCHOBE CaMOaHaJIn3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHUS Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOW COCTABIISIONICH €CTEeCTBEHHO-HAYUYHON KapTUHBI MUPA, POJIU XUMHH
B MO3HAHUM SBJICHUN MPUPOJIBI, B OPMUPOBAHUU MBIIIUICHUS M KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOJIMMOM JJIsl PEIICHUS MPAKTUYECKUX 3a7a4 U AKOJOTMUECKH OOOCHOBAHHOI'O OTHOIICHHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHHE CUCTEMOW XMMHUYECKUX 3HAHUW, KOTOPAsl BKIIOYAET: OCHOBOIOJATAOIIME MOHATUSA (XUMUYECKHI JIEMEHT,
aToM, DJIEKTPOHHAs 000JI0YKA aTOMa, MOJIEKYJa, BAJIEGHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMHUUYECKAs CBS3b, CTPYKTYpHAas
dbopmyna (pa3BépHyTast U COKpamiéHHas ), MOJib, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKeNeT, (PyHKITMOHAIbHAS
IpyIIa, paavkajl, W30MEPHUsS, U30MEPhl, TOMOJOTHUYECKUN Psili, TOMOJIOTH, YIJIIEBOAOPOAbI, KUCIOPOI M a30TCOIAEpHKALIUE
COCIMHEHHUsI, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS); TCOPUU U 3aKOHBI (TEOpHs
CTpPOEHMS Opranndeckux BemectB A. M. byTiepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SA3bIK XMMHWH;, MUPOBO33PCHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHUS NMPUUYMHHOCTH U CUCTEMHOCTM XUMHYECKHX



ABJICHUM, (HAKTOJOTUYECKUE CBEJEHHUS O CBOMCTBAX, COCTaBe, MOJYYEeHUH U OE€30MacHOM HCIOJIb30BAaHUU BaKHEHIIMX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU JIEATETLHOCTH YEJIOBEKA;

c(hOPMHPOBAHHOCTh YMEHUU BBISABJIATh XapakTEpHbIC TMPU3HAKA TIOHSATHH, YCTAaHABIMBATH WX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS ITPHU OMKUCAHUU COCTaBa, CTPOEHUS U NIPEBPAILICHU OPraHUYeCKUX COeIMHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHUHN UCIIOJIH30BATh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHOI) (GOPMYJT OPraHMUYECKUX BEIIECTB U YPABHEHUM XUMHUYECKUX PEAKIU, U3TOTaBIUBATh MOJIEIH
MOJIEKYJT OPTaHUICECKUX BEMIECTB IS WJUTFOCTPAITMHN UX XUMUYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMCHHUI yCTaHABIMBATH MPUHAJIC)KHOCTh U3YYCHHBIX OPTAaHWUYECKUX BEIIECTB IO WX COCTaBY W
CTPOCHHUIO K ONpEeNeIEHHOMY KJIacCy/TpyIine COeAMHEHUH (YIJIeBOJOPOJbI, KUCIOPOI U a30TCOECpKAIlIUe COCIUMHECHHS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHMs), JaBaTh WM Ha3BaHus 1o cuctematuueckoil Homenkiatype (IUPAC), a Takxke
MIPUBOJNTHh TPUBHAIBHBIC HA3BaHHS OTACIBHBIX OPTaHUYECKHUX BEIIESCTB (ITHWJICH, MPOMWIICH, alleTHJICH, STUJICHTIINKOJD,
rmnepuH, ¢GeHon, (GopManbAeTH I, ameTalbIerua, MypaBbHHAsS KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHUCIOTa,
CTeapuHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHUSI OMPENEISATh BHUIAbl XUMUYECKON CBA3UM B OPraHMYECKHX COCAMHEHUSX (OJUHApHBIC U
KpaTHbIE);

c(hOpMHPOBAHHOCTh YMECHUS TPUMEHSThH TOJIOKCHHUS TCOPUU CTPOSHHUS OpraHnyYecKkux BemiecTB A. M. bytneposa ms
00BSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;, 3aKOH COXPAaHEHHUS MACChI BEIICCTR;

c(hOpPMHPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKHE M XUMHUYECKHE CBOMCTBA THUITMYHBIX
MPEACTaBUTENCH PA3IMYHBIX KJIACCOB OPraHUYECKUX BeEIIeCcTB (METaH, 9TaH, STWIEH, MPONWICH, alleTWiIeH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH307, METaHOJ, STaHOJI, ATHJICHTJINKOJIb, TIIUIEPUH, (PEHOI, alleTalIbJIETHI, MypaBbUHAS U YKCYCHasI
KHUCIIOTHI, TIIOKO03a, Kpaxmall, [eJUTI003a, AMHHOYKCYCHAsl KUCIIOTa), WIUTFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIIUN C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUYHUKH YTIEBOJOPOIHOTO ChIphs (He(Th, MPUPOHBIN a3, Yrojb),
CIIOCOOBI X TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHHE MMPOTYKTOB MepepadOTKU;



Cc()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCIECHUS MO XUMUYECKHUM YpaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEUIECTBA WU MPOAYKTa PEAKINH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIECTB MU
MIPOJIYKTOB PEAKLIUN );

c(OpPMUPOBAHHOCTh YMEHHUM BJIa/I€Th CUCTEMOI 3HAHUNM 00 OCHOBHBIX METOAAX HAYYHOI'O MO3HAHHUS, UCIIOIb3yEMBIX B
XUMHM TIPpU HU3YyYEHUU BEIIECTB U XUMMUYECKHUX SBJICHMNU (HAOMIOJEHUE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIsl IPUHATHUS PEUICHUHM B KOHKPETHBIX J)KU3HEHHBIX CUTYAIIUAX, CBI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

cOpPMUPOBAHHOCTh yYMEHHH COOMIOATh TMpaBWiia TIONB30BAHUS XHMHUYECKOW TOCYIOW U J1abOpaToOpHBIM
o0Opy/OBaHMEM, a TaKXe NpaBuja OOpalleHHs C BEIIECTBAMU B COOTBETCTBUM C HUHCTPYKUHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMNOJHATh XUMHUYECKUNA HKCIEPUMEHT (TPEBpaIlCHUs OPTaHHMYECKHUX
BEIIECTB MPU HArPEBAaHUU, MOTYUCHHE STHJICHA U U3yUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OEIKOB MPU HATPEBAHHH, I[BETHBIC PEAKIIMH OEJIKOB) B COOTBETCTBHUH C MIPABHIIAMU TEXHUKH O€30MaCHOCTH MPHU
oOpallleHuu C BEIeCTBaMHU M JIAOOpaTOpPHBIM O0OpPYIOBAaHUEM, NMPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO 3KCIEPUMEHTA B
(dbopMe 3amucu ypaBHEHUI COOTBETCTBYIOUINX PEAKIUI U (OPMYIHPOBaATh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHM KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0O HWH(GOPMAIMIO, TOIYy4aeMyl0 W3 pa3HBIX
MCTOYHHUKOB (CpeCTBa MaccoBOi MHGopmanu, MHTEpHET U APYyTUX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPAaBUJIA IKOJOTHUECKH I€JIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOU
JESTeIbBHOCTH B LEJISAX COXPAHEHHs] CBOErO 3JI0pPOBbS U OKpY)KAIOIIEW MPUPOJHON Cpefbl, OCO3HABAaTh OMACHOCTb
BO3/ICIICTBUS HA KUBbIE OPraHU3MbI ONIPEIEIEHHBIX OPraHMUECKUX BEIIeCTB, NOHUMas cMbic noka3atens [1/1K, noscHats Ha
npuMepax CrocoObl yMEHBIIICHUS U MPEAOTBPAILCHUS X BPEAHOTO BO3/ICHCTBHUS HA OPTaHU3M YEIIOBEKa;

s OOyJaromMXCsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: yYMEHHE MPHUMEHSTHh 3HAHHS 00 OCHOBHBIX
JOCTYMHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUIA;

IUIS CIENbIX U CIA0OBUASIIMX OOY4YaIOUIUXCSA: YMEHUE UCIOJIb30BaTh pPelibe(PHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI.
Bpaitns nis 3anucu xuMudeckux Gopmyi.



11 KJTACC

[IpenMeTHbIE pe3yapTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

Cc()OPMUPOBAHHOCTb MPENCTABICHUM: O XMMHUYECKOM COCTaBIISIIOIIEH E€CTECTBEHHO-HAyYHOM KapTHUHBI MHpa, POJIU
XUMHHM B TIO3HAHUU SIBJICHUM MNPUPOAbI, B (OPMUPOBAHUU MBILUIEHUS U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHOM
IPaMOTHOCTH, HEOOXOAUMOM NIJisl pelIeHUs] MPaKTHYECKUX 3a7ad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJTHOM CpENE;

BJIa/ICHUE CHCTEMOM XMMMUYECKUX 3HAHUU, KOTOpas BKJIIOYAECT: OCHOBOIOJATAIOIINE MOHATHS (XUMHUYECKUN DJIEMEHT,
aToMm, W30TOM, S-, P-, d- DIIEKTPOHHBIE OPOWUTAIM aTOMOB, WOH, MOJIEKYJId, MOJIb, MOJIIPHBIH OO0BEM, BaJICHTHOCTH,
ANEKTPOOTPHUILIATENIBHOCTD, CTENEHb OKHUCIICHHS, XUMUYECKasd CBsI3b (KOBAaJEHTHAs, MIOHHAs, METAJJIMYECKas, BOAOPOIHAS),
KpUCTaJUIMYECKasi PEIIETKA, TUIIbl XUMUYECKUX pPEeaKUUid, pacTBOP, JJIEKTPOJMTHI, HEIIEKTPOJUTHI, JIEKTPOJIUTHYECKAs
JUCCOLIMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIIUU, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI
(Teopust ANIEKTPOIMTUUECKON AUCCOIMalnU, nepuoaudeckuil 3akon J[. V1. MenneneeBa, 3aKOH COXpaHEHUsI MAacChl BEILLECTB,
3aKOH COXPAHEHMS U MPEBPALICHUS YHEPTUU NPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJINYECKHM SI3bIK XMMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CHUCTEMHOCTHM XHWMHUYECKHX SIBIICHUH,
(aKTOJOrMYeCKHe CBECHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MMaCHOM HCIOJIb30BAHNUN BAKHEUILIMX HEOPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM IeATEIBHOCTH YEI0BEKa,

cOPMUPOBAHHOCTh YMEHUN BBISABIATh XapaKTepHbIE MPU3HAKU TOHSATHH, YCTaHaBIMBaThb MX B3aUMOCBS3b,
MCITOJIB30BaTh COOTBETCTBYIOIIKE MTOHATHUS ITPU ONMCAHUHA HEOPTaHWYECKHUX BEIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCMOJIB30BATh XMMUUECKYIO0 CUMBOJIMKY ISl COCTaBIEHUsI POPMYJT BEUIECTB U YpaBHEHUIN
XUMHUYECKUX peakiui, cuctematniyeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX HEOPTaHUYECKUX
BeILECTB (yrapHblii ra3, yriaekHucibli ra3, aMMHUak, rai€Has U3BeCThb, HEral€Has H3BeCTh, TUTHEBASI COAA, IMPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHI OMpPENEsITh BAICHTHOCTh M CTENEHb OKHCIECHUS XUMUYECKUX IJIEMEHTOB B COCAMHEHUAX
Pa3IMYHOrO0 COCTaBa, BUJ XMMHYECKOW CBS3M (KOBAJIEHTHAs, MOHHAS, METAJIIMYECKas, BOJAOPOJIHASA) B COCAMHEHUSIX, TUI
KPUCTAJUIMUECKON PEIIETKM KOHKPETHOTO BEUIECTBA (aTOMHAsA, MOJIEKYJIsipHAsi, HOHHAsA, METAJNINYECKasl), XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COEAMHEHUM;



chOpMHUPOBAHHOCTh YMEHHMH YyCTaHABIWBAaTh NPUHAJIC)KHOCTh HEOPraHMYECKHWX BEIIECTB IO HX COCTaBy K
onpenenéHHOMY KJIacCy/TpyIie COeAMHEHUH (MMPOCThIC BEMIECTBA — METAJIBI 1 HEMETAJUIBI, OKCHJIBI, OCHOBAHUS, KUCIIOTHI,
aM(pOTEpHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH Mepuoandeckoro 3akona /[. M. MenaeneeBa u 1eMOHCTPUPOBATh €0
CHUCTEMATU3UPYIOIIYI0, 00BICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JECKTPOHHOE CTPOCHUE aTOMOB XUMHYECKUX JIEMEHTOB 1—4 mepuoaoB
[Mepronnyeckoit cuctemMbl xumuueckux avieMeHToB J[. WM. MeHneneeBa, HCIONB3ysl MOHATHSA «S-, P-, O-3IEKTpOHHBIC
opOUTaNINY», «IHEPIEeTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHSI CBOMCTB XMMHUUYECKUX DJIEMEHTOB U HX
COCIMHECHUH 10 nepruoiaMm U rpymnmnam llepruoanueckon cucteMsl xumudeckux sneMeHToB 1. . Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATh) OOIIHME XUMHYECKUE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB
pPa3IMYHBIX KJACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXIY HEOPraHWYECKHMM BEIIECTBAMHU C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XMMUUYECKUE PEAKIUU MO PA3IUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupymroImx BelIeCTB, TEIUIOBOMY 3((EKTy peakIuyd, W3MCHCHHUIO CTEICHEW OKHUCIICHHS DJEMEHTOB, OOpaTHMOCTH
PEAKILINH, YUYACTHIO KaTalnu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABIATh YPABHEHUS PEAKIIUNA PA3IMUHBIX TUIOB, MOJHbBIE U COKpAIIEHHBIE YPAaBHEHUS
peakIuii FOHHOTO 0OMEHA, YUUThIBasl YCIOBUS, IPU KOTOPHIX ITH PEAKIIMU UAYT /10 KOHIIA;

chOpPMHUPOBAHHOCTh YMEHUM MPOBOJIUTH PpEAKIMH, IOJATBEP)KIAIOIINE KAYeCTBEHHBIM COCTaB  Pa3IMYHBIX
HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOTO OaJlaHCca ITUX PeaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEakIuu OT Pa3IuvHbIX (PAKTOPOB;
XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3elcTBus (mpuHuun Jle [laTtense);



c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XHUMHUYECKHE IIPOIECCHI, JICKAIME B OCHOBE IPOMBIIIJICHHOIO
MOJIyYEHHUS] CEPHOM KHMCIIOTBhI, aMMHAKa, a TaKXe CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHLMUIIAX H
HKOJIOTHYECKUX TPOOIEMaX XMMUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHMH MPOBOJUTH BBIUMUCICHHS C KCIOJIb30BAHMEM IIOHATHSA «MaccoBasi JOJis BellecTBa B
pacTBope», OOBbEMHBIX OTHOIICHUHN Ta30B NP XUMHUUYECKUX PEAKIIHUIX, MACChl BEIIECTBA WK 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS DHEPTUH;

c(hOPMHPOBAHHOCT, YMEHHH COONIOAaTh TpPaBWIA IIOJIB30BAHUS XUMHUYECKOM TmMOCyaod W J1abopaTopHBIM
o0opyJ0BaHUEM, a TaKXke IMpaBuia OOpalleHUss C BEIIECTBAMU B COOTBETCTBHU C HMHCTPYKUIUSIMH IO BBITOJHEHHUIO
71a60pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHHH TUTAHUPOBATH U BHITIOJIHATh XUMUYECKAHN SKCTIEPUMEHT (PasIoKeHHE MMEPOKCH A BOAOPOIa
B MMPUCYTCTBUHU KaTaJIM3aTOpa, OTPEICTICHUE CPEIbl PACTBOPOB BEIIECTB C TIOMOIILI0 YHUBEPCATLHOTO WHINKATOPA, BIHSHHUC
pasTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON Peakiiy, peaKIui HOHHOTO 0OMEeHa, KaueCTBEHHBIC PEaKIMK Ha CyiIbQar-,
KapOoOHaT- W XJOPUA-aHHOHBI, HA KAaTHOH aMMOHHS, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TemMaM «MeTtamisy u
«HemeTamnel») B COOTBETCTBUU C MPaBUJIAMU TEXHUKUA O€30MACHOCTH TpPH OOpaIllleHUH C BEIIECTBAMHU U J1abOpaTOPHBIM
o0opya0oBaHUEM, MPEACTABIATh PE3YIbTAaThl XMMHUYECKOTO JKCIIEPUMEHTa B ()OpPME 3alHMCH yPaBHEHUN COOTBETCTBYIOIIUX
peakumii 1 GOopMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH aHAIM3UPOBATH XHUMHYECKYI0 HH(POPMAIHMIO, TMOJYyYaeMyl0 W3 pPa3HbIX
HMCTOYHHUKOB (CpEJICTBA MACCOBOM KOMMYHHUKaluu, UHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTh YMEHHUN COOJII0/IaTh IMPaBHUJIa DKOJOTHUYECKH IIEJIECOOO0PA3HOI0 TOBEJACHUS B OBITY W TPYAOBOM
JEATETPHOCTH B IICNIAIX COXPAHEHHUS CBOETO 370POBbS M OKPYKAIOIICH NPHUPOAHOW Cpeapl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHS Ha JKMBBIC OPTaHWU3MBI OINPEACIEHHBIX BEIIESCTB, TOHMMas cMbIci mokaszatens [1JIK, moscHsITs Ha mpuMepax
CIIOCOOBI YMEHBIIIEHUS U TIPEIOTBPAIICHHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHN3M YeJIOBEKa,

JUIsE OOyYaroIIMXCS C OrPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE MPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBJICHUI;



JUTSL CJIETIBIX U CIA00BHUISIIMX OOYYaIOUIUXCs: YMEHUE HCIONb30BaTh pebe(hHO-TOUCUHYIO cucTeMy 0003HaueHui JI.
Bpaiins ayis 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (umdposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 2




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHU4ECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4YEeCKUX
2 coenunenniit A. M. byrieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux Bemiects. HomeHkinatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTUYECKHUU PsAJT
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — NpOCTeine 1
IIPEICTAaBUTENN aJIKEHOB
3 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STWJIEHA U U3yYEHHUE €TO CBONCTB
9 Ankanuensl. byranuen-1,3 u 1

MetunOyranuen-1,3. [lonydyenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUIINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUECKOMH
peakuuu

12 ApeHbl: 0eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAIIEKANINX K Pa3IHYHBIM Klaccam
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ IepepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHBIE€ CIUPTHI: TUIICHTIIUKOIb U
TIIALEPHUH

19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
areTanbJeruy. AIeToH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHas




22

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

24

25

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

MpbLia KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

CroxHble 3(UPHI KaK IPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOrNYecKast poJib KUPOB

27

28

VYraeBojpsl: cOCTaB, KiIaccuduKanus.
Baxneiiune npeacraBuTeNu: Ti0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

29

Kontponbnas paboTa mo pazaery
«Kucnopoacoaepxamuye opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas paboTa

30

OO6m1ast XxapakTepruCTUKa a30TCOIePIKAIINX
OpTraHUYECKUX COCTUHECHHM /
Bceepoccuiickas npoBepouHas paboTta

31

32

AMWHEBI: METHJIAMUH U aHWUJINH

AMMHOKHCIIOTEI KaK aM(l)OTCpHBIe
OpraHn4€CKUC COCAUHCHU A, UX
OHOJIOrHMYECKOE 3HAUCHHE. IlenTuaml.




benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33

34

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcCHOBHEBIE METOJABI CHUHTE3a

BBICOKOMOJICKYJIAPHBIX COCI[PIHGHPIFI.

HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepunonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XMMHUYeCKuX ayemMeHToB [1. .
MeHneneeBa, X CBsA3b C COBPEMEHHOM
TEOPHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XMMHYECKHX 3JIEMEHTOB M UX COCAUHEHHUH 1O
rpyIIaM U nepuojaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTHHU HAYKHU

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBs3b, e€

BUABI; MCXaHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,[[OpOI[HaH CBA3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenn okucienus. Bemecrtsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[TousiTe 0 nucnepcHbIX cucTteMax. IcTuHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10s
BEILIECTBA B PACTBOPE




Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX COeAMHEHUN. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3IMUHbIX
KJIACCOB

Knaccudukanus XUuMHYeCKUX PEeaKIuii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHMS MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALCHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

CkopocTtb peakin. OOpaTuMbIe peakny.
XUMHUYECKOE PaBHOBECHE

10

11

12

13

[Ipaktuueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTpoiauTHueckas auccoruanus. [lonstue o
BOZIOpOHOM ToKa3zatene (PH) pactBopa.
Peakiiuu nonnoro oomena. ['maponus
OpTaHU4YCCKUX U HCOPTraHNICCKUX BCIICCTB

OKHMCIHUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[TonsiTrie 006 AMEKTPOIM3€E PACIIaBOB U
pacTBOPOB coJiel

KonTtponbHast pabota no pazaeny
«TeopeTndyeckue OCHOBBI XUMHM

14

Mertamibl, ux nosnoxkenue B [leprnoanyueckoit
cUcTeMe XUMUYecKux aieMmentoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYeCcKre CBOMCTBA
METaJIOB




CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUIN PSiJT

15 HaANPSDKEHUN METaJlIoB
XUMHUYECKUE CBOMCTBA BaXKHENIIINX METAJLJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCMHEHUI

18 XUMHYEeCKUE CBOWCTBA IIMHKA, JKeJe3a U X
COCIMHEHUN
[IpakTrueckas padora Ne 2. "Pemienne

19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Metamibi»"
Hewmerannsl, ux nonoxxenue B [leprnoanueckon

20 cuUcTeMe XUMUYecKux aiementoB [1. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
®u3nuecKue CBOMCTBAa HEMETAIIOB.

21 ANnoTponust HeMeTajuIoB (Ha mpuMepe
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)

29 XHUMHUYECKUE CBOICTBA TaJIOT€HOB, CEPBI U UX
COEMHEHU I

93 XuMuyeckue cBoicTBa a3oTa, pochopa u ux
COEeTMHEHNN

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KpEMHUS U
AX COeINHEHUH

o5 [IpumeHeHrne BaKHEHIIINX HEMETAJUIOB U MX
COEMHEHUI

26 O00011IEHYE ¥ CUCTEMATU3AaIMs 3HAHUN 10




Tteme «Hemeramisy. Berancnenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"Hemeraisr"»

28 KonTposipHas padoTta o Temam «MeTautb» U
«Hemerabn»

29 Heopr AHNUYCCKUC U OPIraHNYCCKUC KUCIIOTHI.
HeopFaHI/I‘ICCKI/Ie U OPTraHN4YCCKHEC OCHOBAHUA

AmboTepHbIe HEOPTaHUIECKUE U
30 OpraHu4yecKue coeAuHeHus. I'enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX

BCIIICCTB

Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,
31 HSHEPTeTUUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHUU MEIAUIIMHBI

[IpencraBienust 06 0OIMMX HAYUHBIX
32 MPUHIINIIAX POMBIIIEHHOTO MOIY4YEeHUS 1
Ba)KHEUIIINX BEIIECTB

33 Yenosek B MHUPE BCIIECTB U MATCPHUAJTIOB

34 XUMHUS U 3J0pPOBBE UEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBI
10 KUIIACC
Kon . .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMBbI CPeHEro
HPOBEPHEMOTO o01ero odpasoBanus
pe3yabrara
1 Teopernueckre OCHOBbI OPraHUYECKON XUMUU
CdopMUpOBaHHOCTh MPEICTABICHUNA O XMMHYECKOH COCTaBIAIOIIEH €CTeCTBEHHOHAYYHOW KapTUHBI MHpPA, POJHU
11 XUMHUH B TO3HAHUU SBJICHUM MPUPOABI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (QYHKIMOHAIBHOM
- T'paMOTHOCTH, HGO6XOIIPIMOI>1 IJI1 pCHICHUA IMPAKTUYCCKHX 3aJjda4 U 3KOJOI'MYCCKU 000CHOBAHHOI'0 OTHOIIEHHS K
CBOEMY 37J0POBBIO U IIPUPOJTHOM Cpesie
Brnanenue cucteMoil XMMHMUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHS (MOJIeKya,
BAJICHTHOCTh, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCICHUs, XUMHUUYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YIIIEpOIHBIN cKeleT, GyHKIIMOHATbHAS TPYIINa, paguKal, H30MepHs, U30MEPbl, TOMOJIOTHYECKHIA
pAa, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOJ- U a30TCOAEpKalllue COCTUHEHUS, OMOJIOrMYecKd aKTHUBHBIE BEIECTBA
1.2 (yrimeBospbl, )KUpBL, O€JIKH), MOHOMEp, IOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U
3aKOHBI (TEOpHS XHMMHUYECKOTO CTpOeHHs opranuuyeckux BemiectB A.M. ByriepoBa), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUHN SI3BIK XUMHUH, (DAKTOJOTHUECKHE CBEACHHMS O CBOMCTBaX, COCTaBe, MONYYeHHH W Oe30macHOM
HCITOIB30BAaHUN BaKHEHIITHX HCOPTraHNYCCKUX W OPTraHUYCCKUX BCIICCTB B 6LITy n Hp&KTH‘—ICCKOﬁ JACATCIIBHOCTH
YeJIoBeKa
CCI)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ BBIABJIAATE XapPaKTCPHBIC TIPU3HAKHU HOHSITHI;'I, YCTaHaBJIMBaTb HX B3aNMOCBA3b,
13 WCIIOJIB30BaTh COOTBETCTBYIOIIME IOHATHS NPH ONUCAHUU COCTAaBa, CTPOCHUS W NPEBPAILECHUA OPraHMYECKUX
COEMHEHUI
14 c(OpPMUPOBAHHOCTh YMEHHI HCHOJB30BaTh XWUMHUYECKYI) CHUMBOJIUKY JJS COCTABJICHHUS MOJEKYISAPHBIX H




CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (GOpMyYNT OpraHnYecKUX BEIIECTB U YPAaBHEHUN XMMHUECKUX PEaKIIHil,
M3TOTaBIUBATH MOJIEIN MOJIEKYJT OPraHUYECKUX BEIIECTB JIs WIUTIOCTPAIlMU UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

1.5

1.6

ChopMupoBaHHOCTh YMEHHI yCTAaHABIMBATH MPUHAICKHOCTh H3YYEHHBIX OPIraHUYECKUX BEIIECTB 110 UX COCTaBy U
CTPOCHHMIO K ONpeAelIéHHOMY Kiaccy (TpyHIe) COeQMHEHHWH (YIJIEeBOJOPOABI, KHCIOPOA M a30TCOAEpIKAllHe
COE/IMHEHUS, BBICOKOMOJICKYJISIPHBIC COCJMHEHHs), aBaTb WM Ha3BaHHUs I10 CHUCTEMAaTH4YeCKOW HOMEHKIIAType
(IUPAC)

ChopMupoBaHHOCTb YMEHUS ONPEAEIATh BUAbI XMMUYECKOH CBA3M B OPraHUYECKUX COCIUHEHUSX (OAMHApHbBIE U
KpaTHbIE)

ChopMupoBaHHOCTH YMEHUS MPUMEHSATH: MOJIOKEHHSI TEOPUU CTPOSHHsI OpraHUYecKux BemecTB A.M. Byrtieposa

JUIA 00BSACHEHMS 3aBUCUMOCTHU CBOICTB BCIHICCTB OT UX COCTaBa U CTPOCHHA; 3aKOH COXPaHCHHUA MACChl BECICCTB

VYrneopopoasl. Kucnoponcoaepxkaiue M a3zoTcoepikalliie OpraHMYecKHe COEIMHEHHUs. BbIcOKOMOJEKyspHbIE

COeTUHEHUS

2.1

ChopMHUpPOBAaHHOCT, YMEHUM TPHUBOJUTH TPUBHAIBHBIC HA3BaHHUS OTACIBHBIX OPTraHUYECKHUX BEIIECTB (ITHIICH,
MIPOTIHJICH, alleTUJICH, ITWJICHTJIMKOJb, TIHIEPUH, (PeHos, (opMalbaerui, aleTalbIeru, MypaBbUHAs KHUCIIOTA,

YKCYCHAs KHUCJIOTA, OJICMHOBASA KUCJIOTA, CTECApUHOBAA KUCJIOTA, TJIIFOKO34, (I)py1(TO3a, KpaxMmaJi, OeJIJIK0JI034a, FJ'II/II_II/IH)

2.2

CdopMUpoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBNYECKUE U XUMHUYECKHE CBONCTBA TUIMMUYHBIX
MpeICTaBUTENeH pa3IMYHbIX KIIACCOB OPraHWYEeCKUX BeIIecTB (METaH, 9TaH, JTUJICH, MPOMWIIEH, AalleTUJIEH,
OyranueHn-1,3, MmetunOyraauen-1,3, 6€H307, METaHOJ, TAHOJI, STUJICHTJIMKOJb, TJIUIEPUH, (DEHON, aleTalbIerusl,

MypaBbHHAs U YKCYCHasl KUCJIOTBI, INIIOK03a, Kpaxmall, LEeJI0103a, aMUHOYKCYCHAs! KUCIIOTA)

2.3

CCbOpMI/IpOBaHHOCTI) YMCHHA HWIUIIOCTPUPOBATE TI'CHETUYCCKYIO CBA3b MEKAY THIHWUYHBIMU MTPCACTaBUTCIIIMU
PA3IMYHBIX KJIACCOB OPraHUMYCCKUX BCHICCTB YPAaBHCHUAMH COOTBCTCTBYIOIIUX XHWUMHYCCKUX pCaKHI/II\/’I C

UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYIT

2.4

ChopMupOBaHHOCTh YMEHHS XapaKTepU30BaTb HCTOUYHUKU YIIIEBOJOPOJHOTO CHIphs (HE(Th, MPHUPOJIHBIA Ta3,




3.1

YTOJIb), CIIOCOOBI UX MIEPEPAOOTKH U MIPAKTUUECKOE TPUMEHEHUE TTPOTYKTOB TIEPEpadOTKH
XUMHA U KU3Hb. PacuéTnl

ChopMupoBaHHOCTb YMEHUH BIAJETh CUCTEMOM 3HAHNI 00 OCHOBHBIX METOJIaX HAyYHOI'O MIO3HAHUS, UCIOIb3YEMBIX
B XMMHMM I@IpM H3YYEHMHM BEUIECTB U XHMMHUYECKUX SBJICHUN (HaOJIOEHUE, W3MEPEHUE, OSKCIIEPUMEHT,
MOJIEJIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE XMMMUYECKHE 3HAHUS I NPUHATUS PEUIEHUMH B KOHKPETHBIX

JKU3HCHHBIX CUTYalUsAX, CBA3AaHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

3.2

3.3

3.4

ChopMUpOBAaHHOCTh YMEHHI COONIOMATh IPaBWIA IOJIb30BAHUS XHUMHYECKOH TIOCYyIO u 71ab0paTopHBIM
o0opy/soBaHUEM, a TaKXKe MpaBuiia 0OpallleHUs C BEIIeCTBAMU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBIIIOJIHEHUIO

71a00pPaTOPHBIX XUMUUYECKHUX ONBITOB

CdopMUpOBaHHOCTh YMEHHH IJIAHUPOBATH U BBHINOJHATh XUMUYECKUI SKCIEPUMEHT (TIPEBpAILEHUsI OPTaHHUYECKUX
BEIIIECTB TPU HArpEeBaHHH, MOJTYyYEHUE ITHICHA U U3yYEHHE €ro CBOWCTB, KAU€CTBEHHBIC PEAKIIMH OPTaHHMYECKUX
BEIIICCTB, JICHATYpaIusl OCIKOB MIPH HarpeBaHUH, [IBETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBUU C MPABUIAMH TCXHUKH
0€30MacHOCTH TpHU OOpAIEHHH C BEIIECTBAMHU M JIaDOpaTOPHBIM O0OpPYAOBAHHEM; MPEICTABIATh PE3YNbTAThI
XUMHYECKOTO JKCIIEPUMEHTa B (JOpME 3allMCH ypaBHEHUH COOTBETCTBYIOIIMX PeaKIuil U (OpMyIupOBaTh BBHIBOJbI

Ha OCHOBE 3TUX PE3Y/IbTAaTOB
ChopMupoBaHHOCTH YMEHHUI MPOBOJUTH BBIYUCICHUS 1O XMMUYECKMM YpaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA
MCXOJJHOTO BELIECTBA WJIM MPOAYKTa pPEaKlUu IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX

BEIIECTB UJIU MPOAYKTOB PEAKIIUN)

3.5

CdopMUpOBaHHOCTh YMEHMH KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO HMH(OpMAIMIO, MOJIYYaeMyK M3 pPa3HbIX

UCTOYHHUKOB (CpeJICTBa MAacCOBOM nH(popManuu, cetb IHTepHET U qpyrue)

3.6

ChopMHUpOBAaHHOCTH YMEHHI COONIOZATh MPaBHIIa YKOJIOTHYECKHU IE€7I€CO00Pa3HOTO TOBEACHHS B OBITY U TPYIOBOU
JIEATETbHOCTH B LIEJIAX COXPAHEHUs CBOETO 3[0POBbSI U OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OMAaCHOCTb
BO3JICUCTBUSl HA JKUBBIE OPraHW3MBbl OMNPEEIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbica mokazatens [1/IK

(mpeaenbHO JOMYCTUMOW KOHIEHTpAIMH), MOSICHIATh Ha MpUMEpax CIocoObl YMEHBbILICHUS U MPEIOTBPAIICHUS HUX




BpPE€AHOI'O BO3HCﬁCTBHH Ha OpraHu3M 4€JIOBCKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI POrpaMMbl CpelHero o01mero
oOpa3oBaHus

1

TeopeTnyeckre OCHOBbI XUMUHU

11

Brnagenue cuctemMoil XMMHUYECKUX 3HAHUM, KOTOpPas BKIIOYACT: OCHOBOIOJIATAIOIINE TMOHATHS (XUMUYECKUI AJIEMEHT,
aToM, O3JIEKTPOHHas 00OJI0YKa aroma, S-, p-, O-3JIeKTpOHHBIE OPOMTAIM aTOMOB, HMOH, MOJICKYJa, BaJEHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTD, CTEIICHb OKHCIICHUS, XHMHYECKas CBS3b, MOJIb, MOJISIPHAsS Macca, MOJISIPHBIM OO0BEM,
KpUCTANTMYECKasi ~ pem€rka, THUIBl XHMHWYECKHUX  PEaKIuil  (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, JK30- W
SHAOTEPMHUUYECKHE, PEAKIMd HOHHOTO OOMEHA), pacTBOp, ODJIEKTPOJUTHI, HEIIEKTPOJIUTHI, AJICKTPOIUTUYECKAS
JUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHYECKON pEaKlMM, XMMUYECKOE PAaBHOBECHUE); TEOPUHU U
3aKOHBI (TEeOopHsl DIEKTPONUTHUECKOW auccouuaiuu, [lepuonnueckuii 3akoH [I.MI. MeHneneeBa, 3aKOH COXpaHEHUs
MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK XWMHUHU, (PAKTOJIOTUIECKUE CBEIIEHHUS O CBOMCTBAX, COCTaBe,
MOJIy4eHUH U O€301aCHOM HCIIOJIb30BAHUM BAKHEHIIMX HEOPTaHUYECKUX BEIIECTB B OBITY MU MPAKTHYECKOU

ACATCIIBHOCTH YCJIOBCKA

1.2

C(l)OpMPIpOBaHHOCTB YMCHI/Iﬁ BBIABIIATE XAPAKTCPHBIC NPU3HAKU W B3aMMOCBA3b HN3YUYCHHBIX HOHHTHﬁ, IIPpUMCHATDH
COOTBCTCTBYIOINUC IMOHATUA IIPU ONHMCAHHUU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX BCHICCTB U HX npeBpameHI/Iﬁ;
BBIBJIATH B3aMMOCBSI3h XMMUUYECKHUX 3HAHUUW C IOHSATHAMU U MNpEACTABICHUAMU AOPYIUX CCTCCTBCHHOHAYYHBIX

MIPEAMETOB

1.3

BnaneHHe OCHOBHBIMH ME€TOJaMH HAYYHOT'O ITO3HAHUS BCIICCTB U XMMHNYCCKHUX SIBJICHUH (Ha6J'IIOJIGHI/Ie, HU3MEPCHHUC,

AKCIIEPUMEHT, MOJIETTUPOBAHUE)




C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ OIpEACIIATh BAJICHTHOCTD U CTCIICHDb OKUCJICHUSA XUMHUYCCKUX DJIEMCHTOB B COCITMHCHUAX

14 Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBA3M (KOBAJEHTHAsl, NOHHAsI, METa/NINYecKasi, BOJOPO/IHAs1) B COCUHEHUSIX,
TUI KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOT'O BEILIECTBA (aTOMHAs!, MOJIEKYJIIpHasi, IOHHAs!, METaJNINYECKas)
15 ChopMupoBaHHOCTh YMEHUH ONPEEIATh XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUI
ChopMupoBaHHOCTh YMEHHS KIACCUPUIIMPOBATH XUMHUYECKUE PEAKIIUHU 10 Pa3IMYHBIM MIPU3HAKAM (YHCIY U COCTaBY
1.6 pearupyromux BeLecTB, TemI0BoMY 3 (eKTy peakiuu, N3MEHEHUIO CTEeTEHEeH OKUCIIEHUS 3JI€MEHTOB, 00paTUMOCTH
peaKIMy, yJacTUIO KaTalu3aTopa)
17 ChopMupOBaHHOCTb YMEHHUI COCTaBJIATh YPAaBHEHHUS pPEAaKUUH pa3lNUYHBIX THUIIOB, IOJHBIE U COKpAIIEHHBIC
' YpaBHEHHUsI peaKliuii HOHHOTO OOMEHa, YUUThIBasl YCIOBHUSI, IPH KOTOPBIX 3TH PEAKLUU UAYT /10 KOHIIA
ChopMupoOBaHHOCTb YMEHMH MPOBOJAUTH pEaKIHUH, IOATBEPKAAIOUME KAaYeCTBEHHBIH COCTaB PAa3JIMYHBIX
1.8 HEOPraHMYECKUX BEIIECTB, pAacClO3HABAaTh OIBITHBIM IIYTEM HOHbBI, IPUCYTCTBYIOLIME B BOAHBIX PacTBOpPax
HEOpPraHUYECKUX BEILECTB
19 ChopmHupoBaHHOCTh YMEHHI pacKpblBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
' COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peakuil
110 CdopmrpoBaHHOCTH YMEHUN OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKOM peakluu OT pa3InyHbIX (PaKTOPOB
111 ChopmHrpoBaHHOCTh YMEHHM OOBSICHITH XapaKTep CMEIICHNUS XUMUYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHEIITHETO
. BozaeiicTBus (npuniun Jle [larense)
2 OOw1ast 1 HeOpraHUYECcKasi XUMHS
51 CdhopMupoBaHHOCTh YMEHUH pacKkpbiBaTh cMbIch [leproauueckoro 3akona J[.M. MeneneeBa 1 1eMOHCTPUPOBATH €TI0
' CHCTEMaTU3HPYIOLYI0, O0BSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU
CchopMupOBaHHOCTh yMEHHUI XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XUMHUYECKHUX »3JeMeHToB 14
59 nepuonoB [lepuoamueckoit cucrembl xummudeckux snemeHToB [I.M. MenpeneeBa, Mcronb3ys MOHATHS «S-, P-, d-

AJIEKTPOHHBIC OPOUTANHY, «IHEPTETUUECKUE YPOBHI», OOBICHATh 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB XUMHUYECKUX

JJIEMEHTOB M MX COEAMHEHWM M0 mepuoiam M rpynnam llepmommyeckoil cucremsl XUMHYECKUX anemeHToB /[I.1.




2.3

Meunneneena

ChopmupoBaHHOCTH YMEHHI XapaKTeprU30BaTh (OMUCHIBATh) O0IIME XMMUUECKHE CBOMCTBA HEOPIaHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPKIATh CYIIECTBOBAHUWE I'EHETUUYECKOM CBSI3U MEXIY HEOPraHMYECKHUMH BEIECTBAMH C

IIOMOILBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKIUI

2.4

ChopmupoBaHHOCTE yMEHUW YCTaHABIMBATH MPHUHAICKHOCTh HEOPTAaHMUYECKHUX BEIIECTB IO KX COCTaBy K
onpeneaHHOMY Kiaccy (Tpymrme) coeAMHEHU (MPOCThIe BEIIECTBA — METAUIBI U HEMETAJIbI, OKCHUJIbI, OCHOBaHUSI,

KHCIIOTHI, aM(OTEpHBIE TUAPOKCUIBI, COITH)

2.5

ChopmupoBaHHOCTE YMEHHH UCIOIB30BaTh XWMHUYECKYI0 CHMBOJIMKY JIJIi COCTaBIICHUS (DOpPMYyNT BEIIECTB H
ypaBHEHUN XUMHUYECKUX peakuuii, cucreMatuueckyto HoMmeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUS OTACIbHBIX

HEOPraHUYECKHX BEUIECTB (YrapHbIN ras, yriaeKUcIblil ra3, aMMuaK, raiméHasi U3BeCTh, HeraméHas M3BeCTh, MUThEBast

cojia, MUPUT U JpyTue)

2.6

CpopMUpOBaHHOCTh YMEHUN XapaKTEPU30BaATh (OMUCKHIBAThH) OOIIME XUMUYECKUE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPKIAATh CYIIECTBOBAaHUE M€HETUYECKON CBSI3U MEXY HEOPTraHWYECKHUMH BEIECTBAMH C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHHfI

2.7

ChopmupoBaHHOCTh yYMEHUN IUIAHUPOBATh M BBINOJHATH XUMHUYECKHH SKCIEPUMEHT (pa3jioKeHHE MepoKCUaa
BOJOpOZAA B INPUCYTCTBUU KaTallM3aTopa, ONPEACIIEHHE CPEAbl PACTBOPOB BEUIECTB C IOMOIIBIO YHUBEPCAIBHOIO
WH/IMKATOpa, BIMSHUE PA3IMYHBIX (AKTOPOB HAa CKOPOCTh XMMHYECKOW peakIUH, peaklMM HOHHOro oOMeHa,
KaueCTBEHHbIE peakUuu Ha cyiabpaT-, KapOoOHaT- M XJIOPUI-aHMOHBl, HAa KaTUOH AaMMOHHUS, pEIIeHHE
AKCIIEPUMEHTAJBHBIX 3a7ad 1o TemMaM «Meramib» U «HemeTtannsl») B COOTBETCTBUU C IpaBWIAMU TEXHUKHU
0e30macHOCTH TpU OOpalleHUH C BEIIeCTBAMM M J1a0OpaTOpHbIM OOOPYJOBAHUEM; MPEACTABIATH PE3YIbTAThl
XUMHUYECKOT0 SKCIIEpUMEHTa B (OpMeE 3alKCH ypaBHEHUH COOTBETCTBYIOIIMX peaKUuil 1 (GOPMYIHPOBaTh BBIBOBI Ha

OCHOBE THX PE€3yJbTaTOB

2.8

ChopMHUpOBAaHHOCT, YMEHHM COONIOAATh TMpaBWJa TOJB30BAHUSA XHUMHUYECKOM ToCcyaod W J1abopaTopHBIM
o0opyIoBaHMEM, a TaKXe MpaBHIa OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSMHU I10 BBITIOJHEHUIO

J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB




2.9

ChopMupOBaHHOCTb YMEHHUH XapaKTepHU30BaTh XUMMUYECKHE IPOLECCHI, JIeXKAL[ME B OCHOBE IPOMBILIIIEHHOIO
MOJTyYECHHUSI CEPHOM KHCIIOTHI, aMMHaKa, a TaKke c(hOpMUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYYHBIX MPUHIIUIAX

1 OKOJOTHUYCCKUX HpO6JI€MaX XUMHUYCCKOT'O ITPOU3BOACTBA

XUMUS U )KU3Hb. PacuéThl

3.1

3.2

3.3

ChopmupoBaHHOCTh MPEACTABICHUN O XHUMHYECKOH COCTABIAIONICH €CTECTBEHHOHAYYHON KapTUHBI MHpa, POIU
XUMHH B TMO3HAHUU SIBJICHUW TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAITBHON
TPaMOTHOCTH, HEOOXOAMMOM [JIsl pelIeHHs] MPAKTUYECKUX 3a]ad U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0pOBBIO U IIPUPOJHON cperie

ChopmupoBaHHOCTh YMEHUN KPUTUYECKH aHATM3UPOBATH XUMHUYECKYIO WH(MOPMAIMIO, MOJTYy4aeMyl U3 Pa3HbIX

HMCTOYHHUKOB (CpelICTBA MAaCCOBOM KOMMYHHUKAIUH, CETh IHTEpHET U ipyrue)

ChopmupoBaHHOCTE YMEHUH COOIIOATh MPaBHiIa YKOJIOTHUYECKHU IEJIeCO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOU

ACATCIIbBHOCTU B LICJIAX COXPAHCHUA CBOCTO 3I0POBbA U OKPY)KaIOH_Ieﬁ HpHpOI[HOfI CpCabl

3.4

Oco3HaBaTh ONAaCHOCTh BO3/EWCTBHS Ha KUBbIE OpraHU3Mbl ONPEEIEHHBIX BEIIECTB, IOHUMAs CMBICI MOKa3aTess
[TJK, nosicHATh Ha mpHUMepax CHOCOObl YMEHBIICHUS U NMPEAOTBpAILlEHUs] X BPEIHOTO BO3JEHCTBUS HA OPraHU3M

YCJIO0BCKa

3.5

C(I)OpMHpOBaHHOCTB YMeHI/Iﬁ MNpOBOAWUTDH BBIYUCICHUA C HCIHOJB30BAHUECM IIOHATHA «MaCCOBas HOJIA BCIICCTBA B
pacTBOpPC», O00BEMHBIX OTHOIICHUN Ta30B IIpu XUMHYCCKUX PCAKIUAX, MACChl BCHICCTBA WA 00bEMa razoB IO
HU3BCCTHOMY KOJIMYECTBY BCHICCTBA, MAaCCC WU O6T)éMy OIHOTO M3 Yy4YaCTBYIOIIMX B p€aKMMU BCIICCTB, TCIIJIOBOT'O

s¢dekTa peakIuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BELIECTB, MPEBPALLEHUS U COXPAHEHUS SDHEPTUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Teopernyeckne OCHOBBI OPraHUYECKOW XUMHH
11 [Ipeamer opraHnyecKkol XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B ITOJIyYEHUHU HOBBIX BEIECTB U MAaTepuanoB. Teopus
' CTPOEHHUsI OPraHnYecKuX coenuHeHui A.M. bytinepoBa, €€ OCHOBHBIE I1OJI0KEHUS
12 CrpykTypHBIe (HOPMYIIBI OPraHMYECKUX BEIIECTB. [ oMonorus, nzomepusi. XMMHUYECKasi CBS3b B OPraHUYECKUX COCTUHECHUSAX —
' OJIMHapHbIE U KpaTHbIe cBsA3U. [IpeacraBieHne o kiaccupuKauy OpraHn4ecKux BeLEeCTB
13 Homenknarypa oprannyeckux COeIMHEHUM (CUCTEMaTU4YecKas) U TPUBHUAJIbHBIE HA3BaHUS BaXKHEUIIUX NPEICTaBUTENIEH KI1acCOB
' OpPraHUYECKUX BELIECTB
2 VYrieBo10posl
51 ANKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psii. MeTaH M 3TaH — MPOCTEHIINE NMPEeICTaBUTENM AJKAHOB: (U3MYECKUE U
' XUMUYECKHE CBOWCTBA (PEaKIMK 3aMEeIeHHs ¥ TOPEHUs ), HAXOKICHUE B IPUPOJIE, ITOJTyYeHHE U IPUMEHEHHUE
AJKeHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUHN Psil. DTUIIEH U NPONUJIEH — MIPOCTEHIINE MPEICTABUTEIH aJIKEHOB: (PU3HUECKUE U
2.2 XMMHUYECKHE CBOICTBA (peakluu TMIPUPOBAHUS, TAJIOTEHUPOBAHUS, THIpaTalliM, OKUCIEHH U MOJIMMEPU3ALNH), MTOJyYeHUE U
IIPUMEHEHHE
53 Anxanuensl: OyraaueH-1,3 u MmetmnOyraaueH-1,3: cTpoeHue, BaXHEHIINE XMMHUYECKHE CBOMCTBA (peaklus MOJIMMEpHU3AINH).
' [Tonyuenne CHHTETHYECKOTO KayuyyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psii. ALETHIIEH — MPOCTEHIINM MpeACTaBUTENb AIKHHOB: COCTaB,
2.4 CTpoeHHe, PU3NYECKUE U XUMUUECKHE CBOWCTBA (peakuy IUAPUPOBaHUs, TaIOTEHUPOBAHNS, THAPATAIIH, TOPEHNUs ), TOTyUYEeHUE

U NPpUMCHCHUC



2.5

Apenbl. benzon: cocras, cTpoenue, pu3ndeckue 1 XMMHUYECKHE CBOMCTBA (peaKuu TaJOreHUPOBaHUS M HUTPOBAHMUS ), TIOJTy4YEHUE
U npuMeHeHue. Toxyon: coctaB, CTpoeHue, (PU3NYECKUEe U XMMUYECKHE CBOMCTBA (pEeaKlUU rajJOreHUPOBAHUS U HUTPOBAHUA),
[IOJIyYEHUE W IpUMEHEHHE. TOKCHYHOCTh apeHoB. ['eHeTnyeckas CBA3b MEXIY YIVIEBOJOPOJAMH, IPHUHAUICKANIUMHU K

Pa3JIMIHBIM KiIaCCaM

2.6

3.1

3.2

3.3

3.4

[Ipupoanbie UCTOUHUKH YTIeBOAOPOAOB. [Ipupoaubiii ra3 u nonytHsie HePTsIHbIE Ta3bl. Hed1h u €€ mpoucxoxaenune. CrnocoObl
nepepaboTku HePTHU: TMEeperoHka, KPEeKUHr (TepMUYECKUH, KaTalUuTU4YeCKUi), muposu3. [IponykTel mepepaboTku HedTH, HX

MPUMEHEHHE B TIPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOAYKTHI €0 nepepaboTKu
Kucnoponcoaeprkaniue opraHu4ecKkue COeIMHEHNS

[IpenenpHBIC OTHOATOMHBIC CIUPTHL. METaHOJ M 3TaHOJI: CTPOSHUE, (PU3NIECKIEe U XUMHUYECKHE CBOMCTBA (PEaKIIUU C AKTHBHBIMU
MeTaJUlaMH, TaJIOT€HOBOJIOPOJaMHU, TOPEHHE), NMpPUMEHEHHE. BomopoaHble CBS3M MEXAy MOJIeKyJaMd CchupToB. JlelicTBue
METaHOJIa U 3TaHOJa Ha OPraHU3M 4YeloBeKa. MHOroaToMHbIE CIUPTHL. DTUIICHTIUKONb U TJIUIEPUH: CTpoeHue, GU3NYecKue u
XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU METaNIaMH, KauyeCTBEHHas PEakKiisi HAa MHOTOATOMHBIE CITHPTHI).

JlelictBue Ha opranu3m 4desioBeka. [[puMeHeHne riavuepuHa U STUICHTJIMKOJIS
®deHo: CTpoeHHEe MOJIEKYIIbI, PU3ndeckue U XuMHueckue cBoiictBa. TokcuyHOCTh (eHona. [Ipumenenue genomna

AJ'ILI[GFI/II[BI N KCTOHBI. CDopManbz[erI/Iz[, aneTajabACruj: CTpoCHUC, (bI/I3I/ILIeCKI/Ie U XMMHYECKHE CBOMCTBaA (peaKI_lI/II/I OKHCJICHUA U

BOCCTAHOBJICHUSI, KAUCCTBCHHBIC peaKuI/m), IMOJIYYCHHUE U ITPUMCHCHUEC
OAHOOCHOBHBIE Mpe/eNibHbIe KapOOHOBBIE KUCIOThI. MypaBbiHAasl M YKCYCHasi KHCIOTBI: CTPOEHHUE, (PU3NUECKHE U XUMUYECKUE
CBOICTBa (CBOICTBa, 00IIME AJIs KJlacca KUCIIOT, peakius dTepuuKainn), NoiydeHre u npumMmenenre. CreapuHoBas U OJIEUHOBAs

KHCJIOTBI KaK NPCACTABUTECIIN BBICIIUX Kap6OHOBBIX KHCIOT. Mblia KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC JIehcTBHE

3.5

CrnoxHble 3¢upbl Kak TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. I'aponu3 cioxHbIX 3¢gupoB. Kupsl. 'naponus xupos. [Ipumenenue

JKHUPOB. buonorunueckas POJIb KUPOB

3.6

VYrneBoabl: cocTaB, KiaccuHKanus yrieBoJoB (MOHO-, M- M ToJucaxapuiabl). [JroKo3a — MpocTeHIIMi MOHOCaXapHmi:
0COOEHHOCTH CTPOEHUS MOJIEKYJbI, (PU3UUECKUe U XUMUYECKHEe CBOWCTBA (B3aumozericTBue ¢ ruapokcuom meau(ll), oxucnenue

aMMHauHbIM pacTBOpoM okcunaa cepebpa(l), BocctaHOBIIEHHE, OpOXKEHUE TIIOKO3bl), HAXOXKICHHE B IMPUPOJE, MPUMEHEHUE,




Ouooruyeckas POJIb. doToCHUHTES. (DPYKTOSS. KaK H30MCEp TJIFOKO3BI. KanMaJ'I U LOCJUII0JI03a KaK IIPHUPOAHBIC IMOJIUMCEPHI.

Crpoenue kpaxmaia u Heuiroio3bl. Gu3nueckue 1 XUMUUECKUE CBOMCTBA Kpaxmaia (THAPOJIN3, KaYeCTBEHHAs PEaKIIUs C MOJIOM)

4 A3oTcoiepKallie OpraHnyecKue COeIUHEHUS
41 AMHHOKHCIIOTHI KaK aM(OTepHBbIC OPTaHUYeCKUue coenHeHns. DU3nUecKue U XUMUIECKUE CBOMCTBA aMUHOKHUCIIOT (Ha IpuMepe
' mmnuHa). buonornueckoe 3HaueHne aMMHOKUCIIOT. [lenTub
49 benkun kak mnpupoaHBIE BBICOKOMOJEKYJSIpHBIE coeAuHeHus. [lepBuyHasi, BTOpUYHAs H TPETUUYHAs CTPYKTypa OEIKOB.
' XUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPALIHS, KAYECTBEHHBIE PEaKIIMU Ha OCJIKU
5 BricokOoMoOEKysIpHbIE COEMHEHUS
OCHOBHBIE TIOHSATUS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCIWHEHUM: MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEICHb
5.1 MOJIMMEPU3ALMU, CPENHssT MOJIeKyJsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM —
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIHS
59 DKCrepUMEHTANIbHBIE METOJbI HW3YYEHHs BEIIECTB M UX [MPEeBpalleHUIl: O3HAKOMJIEHHE C oOpa3laMu MNPUPOAHBIX U
' HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4dyKOB. [loydyeHre CHHTETHYECKOTO KaydyKa U PE3UHBI
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 TeopeTnyeckrue OCHOBBI XUMUHU
XuMudeckuit sneMeHT. AToM. Sapo atoma, U30TOMBL. DIEKTPOHHAS 0007104YKa. DHEPreTHUeCKUe YPOBHU, IO yPOBHU. ATOMHBIE
11 opouranu, S-, p-, d-anemeHTh. OCOOCHHOCTH paCHpe/ICIICHHsI JJICKTPOHOB IO OPOUTAIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX
MIEPHOJIOB. DIIEKTPOHHAsI KOHPHUTYpAIis aTOMOB
19 [Tepunonnueckwuii 3axkoH u [lepuoanueckas cucrema xumudeckux sinemeHToB .M. MenaeneeBa. CBsi3b MepruoIUIECKOTO 3aKOHA U
' [lepuoauueckoit cucteMbl XuMmu4eckux osnemMeHtoB J[.M. MenageneeBa ¢ COBPEMEHHOM TeOpUEW CTPOEHUS aTOMOB.




3aKOHOM€pHOCTI/I W3MEHEHHS CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U O6p33yeMbIX HMHU IIPOCTHIX MU CJIOXKHBIX BECIICCTB I10 I'pyIinamM 1

nepuoaam. 3HadcHUE NEpUOANYCCKOro 3aKOHA B pa3BUTHU HAYKU

Crpoenue BemiecTBa. XuUMHUYECKass CBA3b. BuIbpl XHMMHUYECKOW CBs3M (KOBaJEHTHAs HENOJSpHas M IOJSpHAs, WOHHAs,

1.3 MeTajuindyeckas). VOHBI: KaTHOHBI M aHWOHBI. MeXaHU3Mbl 00pa30BaHHUS KOBAJCHTHOW XMMHYECKOH CBS3M (OOMEHHBIH WU
JIOHOPHO-aKLENTOpHBIH). Bomopoanas cBs3b
1.4 BasieHTHOCTB. D51eKTpOOTPULIATENBEHOCTh. CTENEHb OKUCIICHUS
BemectBa MOJNEKYISIpHOrO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IOCTOSTHCTBA COCTAaBa BELIECTBA. [HIIbl KPUCTAIIIMUECKHUX
1.5 pemETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KpUCTAIIMYECKOM peiérku. [lonstue o aucnepcHsix cucremax. VcTuHHbIE U
KOJUIOUIHBIE pacTBOPBI. MaccoBas 10JIs1 BEIIECTBA B PACTBOPE
1.6 Knaccudukanus HeopraHnueckux coeiuHeHnid. HoMeHknaTypa HeopraHu4eCcKiX BEIIeCTB
17 Xumuyeckas peakius. Knaccupukanys XMMUYECKUX peakluidi B HEOPraHUYECKON M OpraHMYecKOd XUMHH. 3aKOH COXpaHEHHS
' Macchl BEUIECTB, 3aKOH COXPAHEHUsI U MIPEBPALLEHUS SHEPTUU [TPU XUMHUYECKUX PEAKIIMIX
1.8 CKOpOCTh peaKiuu, €€ 3aBUCHMOCTh OT Pa3InYHbIX (PAKTOPOB
19 O6patumbie peakiuu. XUMHUUECKoe paBHOBecHe. DakTOpbl, BIUAIONINE HA COCTOSHUE XUMUYECKOTO paBHOBecus. [Ipuniumn Jle
' [Tarense
110 OnexTponuTnueckas nucconuanys. CuibHble U cradble 371eKTpoauThl. Cpeaa BOJHBIX pacTBOPOB BEIIECTB: KUCIasi, HEUTpaIbHas,
' niesoyHas. Peakuy HoHHOTO oOMeHa
111 OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIHH
2 Heopranuueckas xumus
Hemeramnsl. Tlonoxxenue HemetamwmoB B [lepuoanueckoii cucreme xumudeckux sneMmeHToB JI.M. MenneneeBa u 0cOOEHHOCTH
2.1 CTpoeHusi aToMoB. Pu3nyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe KHCIopoia, cepsl, gocdopa u
yriepojia)
2.2 XUMHUECKHE CBOMCTBA BAKHEWIIMX HEMETAJUIOB (TaJOreHOB, Cephl, a30Ta, Gocdopa, yriepoaa U KpeMHHUs1) U UX COEAMHEHHH




(OKCHA0B, KUCIOPOJICOACPIKAIIUX KUCIIOT, BOJOPOIHBIX coeuHeHnl). [I[ppumMeHeHne BayKHEHIITUX HEMETAIIIOB U UX COSMHEHUIN

Mertamnbl. [lonoxxkenue metamwioB B Ilepuogmveckoit cucreme xummuueckux siaemeHToB J[.M. MenneneeBa. OcoOeHHOCTH

2.3 CTPOCHHS DJEKTPOHHBIX 000JOYeK aroMoB MeTawioB. OOmme ¢usnyeckue cBorcTBa MeTtauioB. CIaBel METAIIOB.
DNEKTPOXUMHUUECKUN psil HAIIPSHKEHUH METalJIOB
24 XUMHYECKUE CBOMCTBA BAXKHEHIINX METAUIOB (HATPHUH, KA, KaJIbLIMi, MarHui, allFOMUHUHN, [IMHK, XPOM, KEJI€30, ME/lb) U UX
coenuHeHni. O0nHe CrocoObl MOMydeHUsT MeTAIIOB. [[prMeHeHHE METAIIIIOB B OBITY M TEXHUKE
2.5 I'eHeTnyeckas CBsI3b HEOPraHUYECKUX BELIECTB, MPUHAIICKAIIMX K Pa3JIMYHBIM KJIaccaM
3 XHMUS U )KU3HDb
31 Ponp xumum B 00ECHEYEHHUH JKOJIOTHYECKOW, YHEPreTHUSCKON W MUIICBOW 0€30MacHOCTH, Pa3BUTHU MEAWIMHBI. [loHsATHE O
' Hay4HbIX METOJaX MO3HAHUS BEILIECTB U XUMUYECKUX PEAKLUN
[TpencraBienust 06 OOMIMX HAYYHBIX TPUHIIUIAX POMBIIIICHHOTO MOTYYeHHs BXKHEUITNX BelleCTB. YeJIOBEK B MUPE BEIIECTB U
3.2 MaTepHaloB: Ba)KHEHIINE CTPOUTEIbHBIE MaTeprabl, KOHCTPYKLIIMOHHBIE MaTepUalibl, KPACKHU, CTEKIIO, KEpaMUKA, MaTepUabl s
AJIIEKTPOHMKH, HAHOMATEePUAJIbl, OPraHUYECKHEe U MUHEPATIbHBIE YI00peHUs
33 XuMHs ¥ 30pOBbE UeJOBEKa: MpaBWiIa HCIOJB30BaHUS JIGKAPCTBEHHBIX IMPEMapaToB, MpaBuiia 0e30MacHOr0 HCIOIb30BaHUS

npenapaToB OBITOBON XUMUU B MTOBCETHEBHON KU3HU










