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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CpPEJHEro o0Iiero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DefepalibHOM  rOCYyAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€rom Konuenuuu mnpenogaBaHus
yuebHOoro mpeaMera «XUMHS» B 0Opa3oBaTEeNbHBIX OpraHu3anusx Poccuiickoii
@denepanuy, peaqu3yOIIUX OCHOBHBIE O0pa3oBaTElbHbIE IPOrPAMMBIL, U
OCHOBHBIX TIONOXKeHU «Crparernn pa3BuTusl BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwiel crpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUuIuxcsl CpecTBaMu
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnenTtyapHbeie TosiokeHuss GI'OC COO o B3auM00OyCIOBICHHOCTH IICIICH,
colepKaHusi, PE3yJIbTaTOB OO0yuYeHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON  OpPraHu3alvy, SBISIETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCcTH. OHO CIYXHUT 3aBepUIAIONIMM 3TallOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. OTHU IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YelloBeKa, a TakKe DKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
30pOBBIO M TOpuUpojIHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHe
oOyyJaronuxcst Ha ypOBHE CpeHero o0miero oopa3oBaHus CpeicTBaMHU y4eOHOTO
npeamMera «XHMHS», COJIEPKAHUE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
nporpaMMe IO XUMHH C Y4€TOM CHenM(PHKHA HAyKH XUMHUH, €€ 3HAYeHUs B
NO3HAaHUM TPUPOABI U B MaTepUaIbHOW XKU3HU OOLIECTBa, a TaKkXkKe C YUYETOM
o0lmux 1eMed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oduiero oopazoBanusi B Poccuiickoii denepannm.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COoOyI0 POjb B
COBPEMEHHOW IUBUJIM3AIMHU, B CO3/aHUUA HOBOW 0a3bl MaTepUAIBbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHKE PALMOHAIBHOTO HAy4YHOT'O MBIIICHUS,
B CO3/IaHHE€ IEJOCTHOTO MPEJCTAaBICHUS 00 OKpY>KAroIIeM MHUpE Kak O €IMHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MMPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTSAMU IPUMEHEHUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMM, XUMUsS CTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa ooOmectBa. CoBpeMEHHas XMMHUA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HaIlpaBlieHA HA pEUICHUE
JIO0AIBHBIX TPOOJIEM YCTOMYMBOIO pPa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOI,
YHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOIN 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ OOIIMMH WENSIMU W TNPUHLIUIIAMH CPEIHEr0 OOIIEro
obOpazoBaHus conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3yYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIBTYPHYIO MOATOTOBKY
oOydJaroruxcsi, HEOOXOJIMMYI0 WM Ui BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, HPOJOJHKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTSX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  npeameTa  «XUMHS»  SBISIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOwas W HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUYECHHEM 3HAHUU W3 O0IIeH XUMHUM) U
OpraHuyeckon xuMuu. PopMUpOBaHUE NaHHOM CHUCTEMBI 3HAHUM IIPU U3YUYECHUHU
npeaMera o0ecreYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BELLECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuYeckas XuUMus» cQopMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3y4YeHUI0 y4eOHOro wmarepuaia M oOyClOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHM4ECKOM XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHUI, a TaKX€ Ha YPOBHE CTEPEOXUMUYECKUX M DIIEKTPOHHBIX
IOpeACTaBlIeHU O cTpoeHun BemiecTB. CBelneHUs 00 HU3y4yaeMblX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHndeckol XWUMHHM MOJIyYarT PpPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTABICHUS] O XUMUYECKOMN CBSA3M, KIAaCCU(PUKALIMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUYECKOU PEAKLINAH.

[Tonx HOBBIM yriaom 3peHuss B ImpeameTe «XHUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsi M3Y4YEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs
TEOPETUYECKUM Marepuan Hu (aKTOJIOTMYECKHUE CBEIEHUS O BElIecTBaX U
xuMuueckoi peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUSD» 00ydaromuMcsl TPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
HNEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TMO3UIINH,



Iy0)Xe TOHSATh HCTOPUYECKOE M3MEHEHHEe (YHKIMHA 3TOro 3aKoHa — OT
000011aK011IeH 10 0OBSICHSIOIICH U TPOTHOZUPYIOIICH.

Ennnasg cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpPOTEeKaHus JonosiHsgercs B Kypcax 10 m 11 xmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYyJIbTYpOJIOTHUYECKUNA W MPUKIAIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHMMAaHUIO B3aUMOCBSI3M XUMUU C
IpYTUMH HayKaMH, PAacKpbIBalOT €€ pPOJib B II03HABATEIBbHOW M IPAKTUYECKON
JESATENbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHUS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUH XMUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XHMHUEW, KPUTUYECKH OCMBICIHMBATh WMHGOpPMAIUIO U
OPUMEHSITh €€ JUIsl TIONOJIHCHUS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3aa4. B 1enom conep:kanue yueOHOro
npeamMera «XHUMHUS» ~ JAHHOTO  YPOBHS  HM3YyYEHUSI OPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dunocockux HAEH, TaKuX KakK: MaTepualbHOE €IMHCTBO HEOPIaHHUYECKOTO U
OpPraHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh NPUPOJHBIX SBICHUM NYyTEM OJKCIEpPUMEHTa U
pelieHus MPOTHBOPEYUN MEXIy HOBBIMH (akTaMu ©  TEOPETUYECKUMH
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMHUHU B PELICHUU DKOJIOTMUECKUX Mpoliem, a
Tak)Ke Mpo0JeM cOepekeHUss IHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemeHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COLMAIM3ALNU
oOyyJaronuxcsi TPUHAThIE MPOrpaMMON MO XHMMHUM TOJXOJbI K OINPEIEICHUIO
colepkaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOIUX 0a30Boe 3HAUCHHE s
pa3IUYHBIX BHJIOB JIEATEIIBHOCTU: pEUIeHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku uHbopMaIuu, HEOOXOAUMBIX IS IPUOOPETEHHSI OTIBITA MTPAKTUYECKOU
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke npemnomaBaHMs XMMHHM KakK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHuUsl, TAaK U HA YPOBHE CPEJIHETO 00IIero 00pa3oBaHus, IIPU ONPEACICHUN
COZIEPKATEIIbHOM XapaKTEepPUCTUKHU LIeJIe M3y4YeHUsl NpeAMEeTa HalpaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpU3HAETCS (HOPMUPOBAHHE OCHOB
XMMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEeIbHOCTH 4YelIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUS TAaKOW NOAXOJ K ONPEACICHUIO LIEJIEH U3y4YeHUs
IIpeAMETA SABJISIETCS BIOJIHE OIPAB/IaHHBIM.



CormacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEJISIMH W3Y4YEHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBIIAIOTCSA:

e (QopMHupOBaHUE CHUCTEMbl XHUMHUYECKMX 3HAHUW KaK  BaKHEHIIEH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JeKaT KIIOYeBbIC TOHATHS, (PyHIaMEHTaIbHbBIC 3aKOHBI U TEOPUU XWMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHWMAHHUE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHid, HEOOXOAMMBIX JUIsi MpUOOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SIBICHHM,
UMEIOIIMX MECTO B MPUPOJIE, B TPAKTUYECKON U TTOBCEIHEBHOM JKU3HMU;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIOICHUEM U
OOBSCHCHHEM XHMHYECKOTO DJKCIIEPUMEHTA, COOJIOICHUEM IPaBHII
0e301acHOro oOpaIeHus ¢ BEIECTBAMM.

Hapsiny ¢ atuMm, comepxatenbHas XapaKTepUCTHKa IeJield U 3a/1a4 U3y4yeHus
IpeaIMeTa B IPOrpamMMe 1Mo XUMHH yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero obuiero oopasoanus. CeronHs B
NPETNolaBaHi  XUMHH B OOJIbIIEH  CTETMEHW OTHAETCS  MPEAIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJACpKaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 0011€00pa3oBaTEIbHOM OpraHu3alliy, BIAICIOLIETO HE
HAa0OpOM 3HaHUM, a (PYHKIHOHAIBLHOW TI'PAaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHWUN W NMPUMEHEHHUS UX B PEATbHOU KU3HU
JUTS pEIIeHUST TPAKTUYECKUX 3a]1ad.

B cB3u ¢ 3TUM mnpu u3yyeHUW ImpeaMmeTa «XUMUS» JOMHHHUPYIOIIEEe
3HauY€HHE MPUOOPETAIOT TAKKE 1IeJIU U 3aJ1a4uH, KaK:

amanranusi 00yJaromMxcsi K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pelnIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsSX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMCHEHUEM;

dbopMupoBaHWEe y OOYyYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMCIOIINX YHUBEpPCATbHOE 3HAYCHUE I PA3IUYHBIX BHJIOB
NESTEIBLHOCTH: PEIIeHHs MpoOeM, MOorcKa, aHalnu3a U 00paboTKKM MH(POPMAIINH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI OIbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B IIO3HAHMM XHWMHH, a TaKKe A OIEHKH C TO3WUIUN
DKOJIOTHYECKON OE€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPraHMU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yYarOIIMXCs: CHOCOOHOCTH CaMOCTOSATEILHO TPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMEeHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI TIONCKA U aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YYAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIIJIEHUS, HA0JII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWHM W TPOBEICHUH XUMHUYCCKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcs YOSXKIEHHOCTH B TyMaHUCTHYECKOUN
HAIPaBJICHHOCTH XHMHUH, €€ BaKHOM POJM B PEHICHUH IIOOANBHBIX MpoOsieM
PalMOHAIBHOTO MPUPOIONOJIb30BAHUS, TTOTIOJHEHUS SHEPIeTHUECKUX PECYpPCOB U
COXpaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOIo
OTHOILIEHUSI K MPUPOJE U CBOEMY 3JI0pPOBBIO, a TaKXe MNPHUOOPETEHHUS OIbITa
WCIIOJIb30BAHUSI TOJMYYCHHBIX 3HAHWM IS TPUHSATHS TPAMOTHBIX DEIICHUA B
CUTYAIIHIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B ydyeOHOM maHe cpenHero oOmiero oOpa3oBaHUs NpPeaMET «XUMUS»
0a30BOr0 ypOBHS BXOJUT B COCTaB MpeaAMETHOM obOnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETHD).

OO11ee ynCcI0 YacoB, OTBEAEHHBIX VISl U3YUYCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero oOrmero odpazoBaHus, coctapisieT 68 yacoB: B 10 kimacce — 34 gaca (1
yac B HeJenro), B 11 kinacce — 34 yaca (1 yac B HeAemIO).



COJEPXAHME OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHMYECKOM XUMHHU

IIpenmeT opraHNYecKON XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHuyeCKHUX
coenuneHnit A. M. bytnepoBa, e€ ocHOBHBIE MON0KeHHsI. CTPYKTypHBbIE (POPMYJIBI
OpraHMYecKUX BewlecTB. l'omoisiorusi, wu3oMmepus. XHUMHYECKass CBA3b B
OpPraHUYeCKUX COCIMHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

ITpencraBnenue o kiaccupukaluy OpraHndyeckux BeuiecTB. HomeHknarypa
OpraHUYeCKUX COEIMHEHHMH (chcTeMaThyeckas) M TpPUBHAJIbHbIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpPUMEHTAJIBHBIE METOJbl HM3YyYEHMsS BEIIECTB M HUX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYeCKMX BELIECTB M MaTepualaMM Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKMX BEUIECTB, HAONIOACHHUE U
ONMKCaHUE JEMOHCTPALIMOHHBIX OIMbBITOB MO MPEBPALICHUIO OPIraHUYECKUX BELIECTB
IpU HarpeBaHuu (TJIaBJIeHUE, OOyTITMBaHUE U TOPEHUE).

Yriaesoaopoasl

ATKaHBI: COCTaB W CTPOEHUE, IOMOJOTMYECKMH psa. MeraH u staH —
IpoCTENIINE MNPEICTABUTENN aJIKaHOB: (PU3MYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHus] U TOPEHUs), HAaxOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHUI Psii. DTUIIEH U NMPONMWIEH —
OpOCTEHIINE NPEACTABUTENN aJKEHOB: (PU3NYECKME U XHMUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUIApATAllMM, OKHUCIECHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 m MerunOyrtamueH-1,3: cTpoeHue, BaKHEWIIWE
XMMHYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lonydeHne CHHTETHYECKOIO
Kay4dyKa U pe3UHBbI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUN psifl. ALIETUIIEH
— TPOCTEHIINHA TPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3MUEcKHe WU
XUMUYECKHE CBOMCTBA (pEaKkUMU TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TMAPATALVH,
TOPEHMUs), IOJTYyUEHUE U IPUMEHEHHUE.

Apensbl. benszoin: coctaB, cTrpoeHue, (U3NYECKHE U XMMHYECKUE CBOMICTBA
(peakuuu raJloreHUpOBaHMUSI U HUTPOBAHUS), MOJyYEHUE U NMpPUMEHEeHHe. Tonyon:
cocmas, cmpoenue,  uauueckue U  XumMuuyeckue  ceolicmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTHueckass CBsS3b MEXIYy YIVIEBOJOPOAAMH, MPHUHAJIEKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YIIIEBOAOPOIAOB. IIpupoaHbli ra3 U IOIyTHBIE
He(dTauble ra3pl. Hedte m e€ mpoucxoxnenue. CrnocoObl nepepabOTKU HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepadoTKu HepTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KameHHbBIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

DKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIECTB M HUX MPEBpaIlCHUI:
O3HAaKOMJIEHME ¢ o0pa3uaMy IUIacTMAacC, KaydyyKOB U pE3HHBbI, KOJUIEKUUHU
«Heptp» 1 «Yromp», MOAETUPOBAHWE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJlOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUUECKON pabOoThl: MOJyYEHHUE ITHIIEHA
Y U3YYECHHE €TO CBOMCTB.

Pacuérnsle 3agauu.

Beluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM MPOJYKTa PEaKIMU 10 W3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOIO U3 UCXOAHBIX BELIECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciopoaconep:kamue opranu4eckKue CoeAMHEHUA

[IpenenpHblE OOHOATOMHBIE CIMUPTHL. METaHON W 3TAHOJN: CTPOCHHE,
(¢u3nueckue M XHUMHYECKHE CBOMCTBA (peakUMH C AKTUBHBIMH METaJlJIaMH,
raJIOr€HOBOJIOPOJaMy, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBS3M MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaToMHble  COUPTBL. ODTWICHIJUKOIAb M  TJIMLEPUH: CTPOEHUE,
(¢u3nuecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTajllaMH, KauyeCTBEHHas peakuuss Ha MHOIOAaTOMHbIE cIUpThI). JleiicTBuEe Ha
opraHusM uesnoBeka. [Ipumenenue rmunepusa u 3THIICHTJIAKOJIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE M XUMHUYECKHE CBOWCTBA.
TokcuunocTh peHona. [lpumenenue gpenona.

Anpperunpl U kemownwvl. DoOpManpAErHi, ALETAIBIEIHA: CTPOCHHUE,
¢usnyeckue U XMMHUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKLINN), [IOJyYCHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCJIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOrmrue Uil Kiacca KUCIOT, Peakius 3TepuuKalni), MOTydeHHEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIJIOT, UX MOOLEE IEHCTBHUE.

CnoxxHble >(QUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['maponus
cnoxHbIX 3¢upos. Kupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas

POJIb )KUPOB.



VYrneBoabl:  cocraB, KiacCU(HUKanus  YrJIeBOJoB  (MOHO-, [JU- H
noyiucaxapubl). ['oko3a — NpocTeinii MOHOCaXxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XHMMHUYECKHE CBOMCTBa (B3aUMOJACHUCTBUE C
ruapokcuiom Menu(ll), oxkucnenne ammuadyHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonornueckas poib. otocunTe3. pyKTo3a Kak H30MeP IIIFOKO3BI.

Kpaxman u memntono3a Kak npupojHbie nonumepsl. CTpoeHrue Kpaxmaiia u
HeUoNio3bl. Pu3Mueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmaya (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJbl HM3YyYEHMs BEIIECTB M HUX IPEBPAIICHUIL:
poBe/ieHHe, HAOJIIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJa
okcunoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHE TJHUIIEPHUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmemu(Il), B3ammMopeicTBuE Kpaxmana ¢ HOJOM),
IIPOBEICHHUE NMPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Beluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuud (maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WIH MIPOJYKTOB PEAKIIUN).

A3oTcoeprKalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Ooprannueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe INMiuHA). buosornueckoe
3HAYE€HHE aMUHOKMCIIOT. [lenTuasl.

benku kak mNpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHenus. [lepBuuHasi,
BTOpPUYHAg M TPETUYHAS CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX MPEBpAIICHUI:
HaOJII0/ICHNE U ONKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JA€HATYypaluus OEIKOB IpU
HarpeBaHUM, IIBETHbIC PEAKIIMU OCIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHMUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAVMHEHUN —
MOJINMEPHU3AIIS U TOJTUKOHICHCAIHUS.

DKCHepUMEHTAIbHBIE METOJbl HM3Y4YEHHsS BEIIECTB M HUX MPEBpalICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu HNPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.



Peanuzanus MexXnpeaMeTHBIX CBS3EM IPU U3YUYECHUM OPraHMYECKOW XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TMOHSITUN, SBIAIOIIUXCS CUCTEMHBIMHU JJII OTAEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBIH (DAKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KiacCU(PUKAILUS, MEPUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIIMPOBAHUE.

@dusnka: Marepus, OJHEPrHUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEILIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3NYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHusMe,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€JIKU, YIJIEBOIBI, KHUPBHI,
(bepMeHTHI).

['eorpadus: MuHEpATBLI, TOPHBIC MTOPOJIBI, TOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
pecypcsl.

TexHoyorusi: NUIIEBBIE MNPOAYKTHI, OCHOBBI PAalHMOHAIBHOIO IUTAHMUS,
MOIOIIIAE CPENICTBA, JICKAPDCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTEpUAIIbl U3
VMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHH

XUMUYECKHI 3neMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
00010uKa. DHEPreTHUecKue YpOBHH, MOAYPOBHU. ATOMHBIE opOuTtamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs AJICKTPOHOB 1O OpOHUTAISIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTYpaIKs aTOMOB.

[lepuoanueckuit 3akoH u Ilepronnyeckas cucreMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. Csi3b nepuoanyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xuMmuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYIINaM U MEPUOJIAM.
3HaYCHHUE NEPUOIUYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHMYECKass CBs3b. BHJbI XHMHYECKON CBSI3U
(koBaJIeHTHas HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHMsI KOBAJCGHTHOW XUMHUYECKOW CBA3M (OOMEHHBII U  JIOHOPHO-
akuentopHslil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO  CTPOEHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIMbl KPUCTALUINYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonstne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BellecTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHALICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumuyeckass — peakius.  Krnaccudukanuss — XMMHYECKHX — peakuuid B
HEOPraHMYECKOM M OpPraHUYeCKON XHWMHHU. 3aKOH COXPAHEHUsI MacChl BEUIIECTB,
3aKOH COXPAHEHUs U NIPEBPALLECHUS SJHEPTUM TP XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XHUMHUYECKOEe paBHOBecue. DaKkTOpbl, BIMUAIOIIUE HA COCTOSAHUE
xuMuueckoro paBHosecus. IIpunnnn Jle [latense.

DnekTponauTuyeckas aucconuanusa. CriibHBIC U cia0ble 2JIeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPALLICHUN:
nemoHcTpanus Tabmui «[lepuonnueckas cucremMa XxuMudeckux 3eMentoB J[. U.
MenpeneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJIeHUe U
OMKCaHUE JEMOHCTPALIMOHHBIX U Ja00PaTOPHBIX OIBITOB (Pa3I0KEHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEJIbl pACTBOPOB BEIIECTB
C TIOMONIBI0O YHUBEPCATHHOTO WHIWKATOpPA, pEaKIMd WOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB Ha CKOPOCThH
XUMHUYECKOU pEAKLIUN.

Pacuérurle 3amaun.

Pacu€rel 1O ypaBHEHMSAM XMMHUYECKHUX pEaKUUi, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJB30BAHHEM IIOHATUS «MACCOBAS
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xumust

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoguueckon  cucreme
xumuueckux sneMmentoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
dusnuecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpuMepe
KHCJIOPOJIa, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAIOB (raJIOT€HOB, CEpbI, a30Ta,
docdhopa, yriepoga U KpeMHHs])) U MX  COCAUHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IpumeHeHne BaXXHEUIINX HEMETAILUIOB U UX COEUHEHUMN.



Meramnsl. lonoxenne meraiuioB B llepuoanueckor cucreMe XHUMUYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HAIIPSIKEHUN METaJUIOB.

XUMUYECKHE CBOWCTBA BAKHEUIIMX METAJUIOB (HATPH, KaJluil, KaJbIUH,
MarHui, aJlOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl MnoxyyeHus: MetauioB. [IpuMeHeHne MeTawioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOJbl HW3YyYE€HUs BEUIECTB M HX IPEBPAIICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl M CIUIaBbl», 0O0Pa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAOJIOJIEHHEe M OINHMCAHHME JAEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJI0Uei, KaUeCTBEHHbBIC PEaKIIMU Ha KAaTUOHBI METAJJIOB).

PacuérHble 3anaumn.

Pacuérel maccel BemiecTBa M 00bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wi O0OBEMY OJIHOIO M3 YYAaCTBYIOUIUMX B PEAKIUMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MIPOIYKTOB PEAKIMH, €CIU OJJHO
Y3 BEILIECTB UMEET MPUMECH.

XuMus ¥ KU3Hb

Ponp xuMum B oOecIieueHHH SKOJOTHUYECKOM, YHEPTeTHUYECKON M MMHIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyyHBIX METOAaxX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIMH.

[IpencraBinennss 00 OOMMX HAYYHBIX MPUHIUIIAX  MIPOMBIIIICHHOTO
MOJTy4YE€HUSl BAXKHEUIINX BEILIECTB.

UYenoBek B MHpE BELIECTB U MAaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHbBIC
Marepualbl, KOHCTPYKIHOHHBIE MAaTE€pHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yAOOpeHus.

XUMHSIT U 30pOBbE YEIIOBEKA: MpPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO UCIOIb30BaHUS MPENApaTOB OBITOBOM XUMUU
B [IOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanmzamusi  MeXIpenMETHBIX CBSI3ed TNpU  HM3yUYEeHUH  OOmed W
HEOpraHndeckoi xuMuu B 11 Kilacce oCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TOHATHUHA, SBJISIOMIUXCS
CHUCTEMHBIMU ISl OTAECIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0miMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAay4YHBIM (akT, rUmoresa, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KiIacCU(pUKAIMs, TEePUOJANYHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dwusuka: MaTepus, YHEPIHsI, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH,
U30TOIl, PaJMOAKTUBHOCTh, MOJICKYJIa, SHEPTeTHUECKUH YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperatHoe COCTOSIHHE BEIIeCTBA, (PU3UYECKHE BEIMYUHBI M CIUHHUIBI MX
U3MEPCHHSI, CKOPOCTb.

buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOIJIEMECHTHI, BATAMHHBI, 0OOMCH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpaBbl, TOPHBIC TOPObI, TOJIC3HBIE UCKOMAEMbIC, TOILIHBO,
peCypChl.

TexXHOJIOTHS: XUMHUYECKasi MPOMBIILICHHOCTh, METaUTyprusi, POU3BOJICTBO
CTPOUTEIILHBIX MaTepUAJIOB, CEIIbCKOXO3SHCTBEHHOE IPOM3BOACTBO, ITHINEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTHYECKash  HPOMBIILICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPEnapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHAaJIOB,
AJIEKTPOHHASI POMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI I10 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS
0o0yyalmMUMuUCAd TPOrpaMM cpeaHero o6miero oOpa3oBaHus (JIMYHOCTHBIM,
METaNnpeIMETHbIM M NOpeaAMeTHbIM). HaydHo-MeToauueckol OCHOBOM st
pa3paboTKu IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEAHEro OOIIEro
00pa3oBaHuUs SIBJSETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM TIOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHMHsS» Ha yYpPOBHE CPEIHErO
o01ero o0pa3oBaHus BBIJICICHBI CICAYIOIIUE COCTABIISIOIIHE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOM TpakIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CaMOOIIPE/IETICHUIO;

HaJM4Yue MOTUBALIMU K 00YUEHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W MCTOPUUYECKUX TPAAULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOyYarouiuxcsi pPyKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMHU, MPUCYIIUMHU I€I0CTHOM
CUCTEME XMMHUYECKOr0 00pa30BaHus;

HAJIMYKE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU ¥ CTPOUTH )KU3HEHHBIE IJIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS TpeAMeTa «XUMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM U BOCIHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJieaJaMd POCCHUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH Y  TpaBWIaMH  TOBEJEHHUSA, CIHOCOOCTBYIOUIMMHU  MpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyvarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKON JACSITEIbHOCTU
oOyyJarouuxcs 1o peaju3aluu OPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpa:x1aHCKOI0 BOCIIMTAHMS:

OCO3HaHMS 00YYAIOIUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

NpEACTaBICHUS] O COLMAIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3IAHUHU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TMOHHMMAThb M MPUHUMATh MOTHBBI, HAaMEpPEHUS, JIOTUKY U
apryMEeHTBI JPYTUX [PU aHAIM3€ PA3INYHbIX BUIOB YUYEOHOU NEATEIBHOCTH;

2) MaTPHOTHYECKOIr0 BOCIIMTAHUS:

LEHHOCTHOIO OTHOLICHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTCYECTBECHHON XHMMUH,

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
IIPUMEHEHUS XMMHUH, OCO3HAHUSA TOTO, YTO JOCTHKECHHUS HAYyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAJIBHBIX  IOWCKOB,
MIOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpECa M IO3HABATEJNbHBIX MOTHBOB B IOJYYEHUH H MOCIEIYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBBIX JOCTIKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO MOBEIECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
Y NIPUHAMAaThb OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIBHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEACHUE M IOCTYIKM CBOMX TOBapULIEH C
MO3UIIMI HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHME IOCJIEACTBUNA ITHUX
IIOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUSl LEHHOCTEH 3I0pOBOrO0 U  Oe30MmacHoro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3myeckomy u
IICUXUYECKOMY 370pPOBBIO;

coOMIOCHUS TpaBWJI OE30MacHOTO OOpalleHuss C BEIIECTBAMH B OBITY,
ITIOBCEJHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHMMAHUSl LEHHOCTH NpPaBUJl HHAMBUAYAIBHOTO H  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAaHMUS MOCJIEACTBUA W HENPUATUS BPEOHBIX NPUBBIUEK (yNOTpeOrIeHUs
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

S) TpyA0BOr0 BOCIIUTAHMS

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

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 33734
COILIMAJIbHON HAIMpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpEca K MPAKTUIECKOMY M3yUEHHUIO MPOodeccruid pa3auvdHoro pojaa, B TOM
YHUCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXEHUS K TPYAY, JIIOJAM TPYIa U pe3yJbTaTaM TPYJA0BOM JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBHUIYaJbHOH TPACKTOPUHU
oOpaszoBaHusi, Oynyuiedi npodeccuu U peanu3alnud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rMYeCKOro BOCIIUTAHMS:

HKOJIOTMYECKU 1€J€CO00pa3HOr0 OTHOILICHUSI K MNPUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIOOAJIBHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COIMATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIXKCHUN XUMUHU IS
pELIECHUS BONPOCOB PAMOHAIIBHOTO IMPHUPOIOIIOIb30BAHUS;

AKTUBHOIO HENPUATUS JCHUCTBHM, TMPHUHOCAIIMX BpPEJ OKpPYKaroUEH
NPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJAroNMpHUsITHBIE DKOJOTHUYECKHUE
MOCJICACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJMYUsl PaA3BUTOr0 3KOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEATETbHOCTH JKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHMAIBHOU
MpPaKTHKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHUBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH,

MOHUMAaHMUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUMU IEJIOCTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHWH TMPOoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUMBWIM3ALMK: B €€ TyMaHUCTHUYECKOW HAMNpPaBICHHOCTH M BaXXHOW pOIM B
CO37IaHUU HOBOW 0a3bl MaTepUATHLHON KYJIBTYPHI, PEIICHUN TIIOOATBHBIX MPOOIEeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEUYECTBA — CBIPHEBOW, DHEPreTUUYECKOU, MUIIEBON U
HKOJIOTUYECKON 0€30MMacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIICUCHUHU YCIOBUM
YCHEUIHOTO TpyJa W DOKOJOTMYECKU KOMMOPTHON KU3HU KaXKJAOro UJIeHa
0o0IIecTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBJICHU OKPY>KAIOIIETO MUpPA U
MPOUCXOMSAIINX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCA JaHHBIX C IEJbl0 MOJIYy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIbHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIS
penieHus mpooJieM B peajbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENIbCKOM AESTEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B paznuyHbIX chepax mpodeccruoHanbHON

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yibTaTbl OCBOCHMsI y4eOHOro npeaMera «XUMHsS» Ha
YPOBHE CpeHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HAYMMBIE IS dbopMHpOBaHUA  MHPOBO33PEHUS  OOYyyaroOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHAYYHbIE MOHITHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHU(PHUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SIBICHUE,
poLecc, CUCTEMA, HAYYHBIA (PaKT, MPUHUMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNe, HAOIIOAEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE YYEOHbIE NEUCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), 00ecIeynBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
T'PAaMOTHOCTH U COIIMAITLHOM KOMITETEHITH 00YJarOIINXCS;
CIOCOOHOCTH 00yJaroImuxcs UCII0JIb30BaTh OCBOEHHBIE

MEKIUCHUILUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIC y4eOHbIC
JICUCTBHUSI B II03HABATEIHOW U COLMAIIBHOMN ITPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
JIEUCTBUSAMMU.

OBJagenue YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJILHBIMU
AefCTBUSIMM:

1) 0a30Bble JJOrH4YecKue JeicTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyalIM3UpoOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENETATh LENU JACATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTHU C IOCTABJICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MNPHUEMBI JIOTMYECKOTO MBILUIEHUS —
BBIJICIIATh XAPAKTEPHBbIE MPU3HAKU TMOHSATUM U YCTAHABIMBATH MX B3aHMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE TOHSITHS NIl OOBSICHEHUS OTAETbHBIX (DaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI U KPUTEPUU JJid KJIacCUPUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYMHHO-CICACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMUECKHE pacCy>kKJIeHusi (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
aHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUST B paccMaTPUBAEMbIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHSI;

MPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPA30OBHIBATH MOJIETBHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMUYecKas QopMmysa, ypaBHEHHE XHWMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4EeOHBIX MO3HABATEJBHBIX W TPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUS BELIECTB MU XUMHUYECKUX
peaKuunii;

(OopMyIMpPOBATH LIENU U 33]1a4U UCCIIEI0BAHUSI, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIBHO C(OpMYyIHpPOBAaHHBIE BOIPOCHl B KAa4ECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HABBIKAMHU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEJCHUS
YYCHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MPOEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENIbCKOW UM MPOEKTHOU
NESTETLHOCTH, TMPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMUS.

3) padora ¢ nHpopmanuei:

OpPUEHTUPOBAThCSA B Pa3JIMYHBIX HCTOYHUKAX HHPoOpMauu (HAy4HO-
NOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJACp)KaHUSA, CIPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHamM3upoBaTh UHPOPMALIUIO PA3IMYHBIX BUAOB U (HOPM
npeCTaBICHHUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PA3MYHBIE METOJbI MPU TIOUCKE H
oToope wuHPOpMAIIUM, HEOOXOAWMOW ISl BBIMOJHEHHS Y4YEOHBIX 3ajad
OIPENIENIEHHOTO TUIIA,

nprOOpETaTh OIBIT WCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JTUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMAJIbHYI0  (OpMy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCTBE CpeACTBa Npu paboTe C
XUMUYECKON uWHGOpMAIMell: TPUMEHATh MEXKIpeAMETHbIe ((u3udeckue u
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBHATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOM TeMBbI B XOJ€ TUAJIOTa W/WUTU
JTUCKYCCUHW,  BBICKa3bIBaTh A€W, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEUIOKCHHOH 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMCH pe3ybTaTOB ITO3HABATCIIBHOW JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIFHO WJIM COBMECTHO CO CBEPCTHUKAMH MTPH BHITIOJHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICTOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOro MpoeKTa u (popMyIupoBaTh BBHIBOIBI
1o pe3yJbTaraM TPOBEACHHBIX HCCIEAOBAHUNA MyTEM COTJIACOBAHMS TO3HIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1ajieHNe YHUBEPCAJIbHBIMHU PEeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO IJIAHUPOBaTh W OCYIIECTBIATH CBOIO TO3HABATEIBHYIO
JeSTeNbHOCTh, OMpeeNsas e€ IeNd W 3a7add, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIjlaraeMblii aJTOPUTM JCHUCTBHA TIpU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENIbCKUX 3a7ad, BBIOMpaTh HamOoliee
b (EeKTUBHBIN CMOCO0 WX pemeHus ¢ Y4ETOM TOJNyYCHHS HOBBIX 3HAHUU O
BEIECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATETLHOCTH HA OCHOBE CaMOaHalln3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

chOpPMHUPOBAHHOCTh  MPEJACTABICHHH O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEHICHUS TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIOJIATAlOIINE TOHATUS (XMMHYECKUW DJIEMEHT, aTOM, JJIEKTPOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPUIIATEILHOCTh, XMMHUECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTass U COKpall€HHAs), MOJIb, MOJSpHas
Macca, MOJIApPHBIA O00BEM, YIJIEPOJIHBIA CKeleT, (YyHKIMOHAIbHAs TpYIIa,
paauKan, U30MepHsi, U30MEPhl, TOMOJIOTUYECKHI PsJl, TOMOJIOTH, YTI€BOJIOPO/IbI,
KHCIIOPOJ W a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKkOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalume B OCHOBE MOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (DAKTOJIIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJb30BAHUU BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JESATETbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH MOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS MPH
ONMCAHUU COCTaBA, CTPOCHHMS U PEBPALICHUN OPTaHUYECKUX COEAUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHU HCIOJIb30BATh XWMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dbopMysT OpraHMYECKHMX BEHIECTB W yPaBHEHUN XUMHUYECKHUX DPEAKIUH,
W3rOTaBIIMBaTh MOJIENM MOJIEKYJ OPTraHUYECKHX BEUIECTB IJIs WLIIOCTPAILMU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpPMUPOBAHHOCTh YMEHUN YCTaHABIWBAaTh MPUHAMJIEIKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTaBY M CTPOCHHUID K OMNPEACIIEHHOMY
KJIACCy/Tpynme COeauHEHUN (YIJIeBOJOPOIbI, KHUCIOPOA U a30TCOJepKallue
COCIMHEHHMSI, BBICOKOMOJICKYJIIPHBIE COCIUHEHUs), JaBaTh HMM Ha3BaHUS IO
cucrematudyeckod HomeHkiarype (IUPAC), a Takxe NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUsI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
STWJICHTJINKOJb, TIHICPUH, (EeHON, (HOopMaNbAeTH, aleTalbIeTHa, MypaBbHUHAS
KHCJIOTA, YKCYCHAsi KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0J103a, TJIUIHH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHUABl XUMHUUYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUX (OAMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJOKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. BytnepoBa /st 00bsiICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOPMHUPOBAHHOCT, ~ yYMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHUE,
bu3nYecKue W XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MNPOIWJIEH, AalEeTHUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METaHOJ], ATAaHOJ, ATUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalIbJCTU]l, MypaBbUHAs M YKCYyCHasi KHUCJIOTHI, TJIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaklHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Colpbs  (HE(pTh, MNPUPOIAHBIM Ta3, yrojb), CHOCOOBI HUX NEPEepadOTKU U
MPAKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMA TPOBOJIUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIU IMPOIYKTA
peakiuyu IO M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO U3 HMCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHUH BIANETh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUISi TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuja MOJIb30BAHUS XUMUYECKON
NoCyJI0l ¥ JabopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXe MpaBWiia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO J1a00OpaTOPHBIX
XUMUUYECKHUX OTBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBINONHATH XUMHYECKUN
HKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHAa M U3Y4YEHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIIUH OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHUM C TPaBWIAMH TEXHUKH OE30MACHOCTH TIPW OOpameHuu ¢
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEICTABISATh PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBaATh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uHpOpMAINIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOU
uHopmanuu, UaTepHer u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOAaTh  IpaBHJIa  JKOJIOTHYCCKH
1eaecoo0pa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJAX
COXPaHEHMSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOJHOW Cpebl, OCO3HABATH
ONACHOCTh BO3JCHUCTBUSA HA >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMas cMbica nokaszatens I[IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS HX BPEAHOTO BO3JECUCTBUS HAa OPraHUu3M
YEJI0BEKa;

JUIs 00Y4YaroIIUuXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIISCTB U
XUMHUYECKHX SIBIICHUM;

JUISL CJIETBIX W CJIA0OBHISIIMX OOYYalOIIMXCS: YMEHHE UCIO0Ib30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nms 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

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

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUH: O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHWMHUU B TO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAaHWUU MBINUICHUS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIUIS PEIICHHS TPAKTHUCCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMUYECKANA DJIEMEHT, aToM, W30TOmN, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HOH, MOJICKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHMS, XMMUUYECKAsl CBSI3b
(KoBaJIeHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS ), KpUCTAJUTMYECKas PelIéTKa,
TANBl ~XUMHWYECKHX  PEAKIUH, PaCTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIUCCOLMALMNSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pEaKlMi, XUMHUYECKOE PABHOBECHE); TEOPUH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKOU Auccouuanuu, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAHEHMsS] MAacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN SA3BIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAaHHS IPUUYUHHOCTH U
CHUCTEMHOCTH XMMHWYECKHX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YETIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHH BBIABIATh XapaKTEPHBbIC MPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIME IMOHATHUS MPU
ONMCAHUY HEOPTraHMYECKUX BEIECTB U UX MPEBPALICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIh30BATh XUMHUYECKYI0 CHUMBOJIHKY IS
coctaBieHuss (HOPMYJ BEIMIECTB ¥  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,
cucrematnieckyro HoMeHkaaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (YrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTb, HETaIlIEHAsI U3BECTh, TUThEBAs COa, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OTPECIISITh BAICHTHOCTh U CTCTICHb OKUCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCIUHEHUSX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsipHas,
MOHHAs, METAJJTMYECKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCTUHCHUH;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIUBATh IIPUHAIE)KHOCTh
HEOPraHWYECKUX BEIIECTB IO HUX COCTaBy K OIpEAeNEHHOMY Kiaccy/TpyIie
coeIMHEHUM (TIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCUIbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKPBIBATh CMBICI MMEPUOAMIECKOro 3aKoHa [l.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKUX JJeMeHTOB 1—4 mnepuonoB Ilepumonnueckon cucreMsl
xuMuueckux anemeHToB JI. M. MeHnneneeBa, WCHoOJIB3ysl TMOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COEOUHEHUI
10 mepuojiam U rpynmnam llepruoanyeckon CUCTEMbI XUMUYECKUX deMeHTOB /[[. M.
Menpeneena;

c(hOpMHUPOBAHHOCT, YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  Pa3JMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXIY HEOPTraHUYECKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKAM (YKCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
b dexTy peakuuu, U3MEHEHHUIO CTENEeHEW OKHUCICHHUS 3JEMEHTOB, 00paTUMOCTHU
peaKklMK, YYaCTHIO KaTaau3aropa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTABISATh YPABHEHHS PEAKIMN Pa3TUIHBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIUii MOHHOTO 0OMEHA, YUHUThIBas
YCJOBHUS, IPU KOTOPBIX ITU PEAKLMU UAYT JO KOHUA;



c(hOPMHUPOBAHHOCTh YMEHHUU TMPOBOJAUTH PEAKIUH, MOATBEPKIAIONTUE
KauYeCTBEHHBI COCTaB pAa3JUYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHH  PAacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEIACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEaKIuy OT PA3NUYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTus (npuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IMPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOUM KHUCIIOTHI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUNH 00 OOIIMX HAYYHBIX NPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta3oB
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WM 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3((dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPAIICHUS U COXPAHEHHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BaHUS XUMUYECKON
NOoCy/Iol U J1TabOpaTOPHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW IUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
HKCIIEPUMEHT (pa3ioKeHHEe MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpeJeJeHNe Cpellbl PacTBOPOB BEUIECTB C MOMOILBIO YHHBEPCAIBHOIO
WHNKATOPA, BIMSHUE PA3IUIHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKITnH,
peakiy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha cyib(ar-, kapOoHaT- H
XJIOPUJI-aHUOHBI, Ha KaTUOH aMMOHMSI, PEUICHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temaM «Metamie»y U «HemeTannasl») B COOTBETCTBMM C TMpaBWJIAMU TEXHUKU
Oe3omacHOCTH TIpu OOpaIlleHUH C BELIECTBAMH U JJA0OPAaTOPHBIM 000PYAOBAHUEM,
NPEICTaBISITh PE3yJIbTaThl XUMHUYECKOTO OSKCIEpUMEHTa B ¢opMe 3ammcu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUpOBATH BHIBOABI HA OCHOBE
ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HBbIX MCTOYHHUKOB (CpeICcTBa MacCOBOMU
KOMMYyHUKanuu, UHTepHEeT U ApyTux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOAaTh  IpaBHJIa  JKOJIOTHYCCKH
1eJ1eCO00pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JEATEIbHOCTH B LEISAX
COXpPaHEHHUSI CBOErO 3/I0POBbS M OKPYKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATh
ONACHOCTb BO3JEHCTBUS HA KUBBIC OPTaHU3MBbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaTe Ha mnpumepax CcrnocoObl YMEHBUICHHS U
IPEIOTBPALICHUS UX BPEHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

U1 00y4aroUIMXcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0pOBBS: YMEHHE
OPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIa0OBUAALIMX OOYyYaOUUXCA: YMEHHE MCIIONIb30BaTh
penbedHO-ToUeuHyt0 cucteMy obo3HaueHui JI. Bpaiins g 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Konn4yectBo yacos JIEKTPOHHBIE
HanmeHnoBaHme pa3je/ioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckmne
NPorpamMmsblI Bcero o0pa3oBaTe/bHbIC
padoThI padoTshI pecypest
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTAHUYECKUX COCTUHEHUMN A. 3
M. bytneposa
Wroro no pazneny 3
Pa3pnen 2. Yriaesoaopoast
2.1 [IpenenbHbIE YIIIEBOAOPOABI — AJIKAHBI 2
29 HenpenenbHble yrieBogOPOIbI: aTKEHBI, 6 I
aJIKaINeHBbI, aJTKUHBI
2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2
54 IIpupoaHbIE HICTOUHUKH YIIIEBOJLOPOAOB U 3 1
UX nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamue oprannieckue coeJuHeHNs
3.1 Crouptsl. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |

CrnoxHble 3¢upbl

33 VYrieBonl 3 2



Uroro no pazgeny

Pa3pnen 4. AzoTconepxamme opraHu4ecKne coeJMHeHus1

4.1 AMuHBI. AMHHOKHUCIIOTEL. benku

Hroro no pazneny

Paspnen 5. BeicokoMOJIeKy ASIpHbIE COCIMHEHUS

5.1 ITnactmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

13

34



11 KVIACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbI

Pa3pnen 1. TeopeTnueckue 0CHOBBI XUMUM

Crtpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX
anemenTtoB 1. Y. MenaeneeBa

T Crpoenue Bemmectsa. MHOrooOpasue
' BEIIECTB

1.3 XUMHYECKUE PEAKIUU
Uroro no pazgeny

Paspnen 2. Heoprannuyeckasi Xumust
2.1 Metaminl
2.2 Hemeramnbl

CBs3b HCOPraHNYCCKUX U OPTraHUYCCKUX

23
BEIIECTB

Hroro no pasneny

Pa3gen 3. XuMus 1 :Ku3HbL

3.1 XUMUS U KA3HD

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Beero KonTpoJbHbie
padoThI
3
4
6 1
13
1
2
17
4
4
34 2

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl






IHOYPOYHOE IINTAHUPOBAHMUE
10 KUIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie

Tema ypoka Kontpoasnubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJIbHbIE

padoThI padoTsbI pecypesI

IIpenmer opraHu4ecKON XUMUH, €€
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUCHUE

Teopust cTpoeHUs OPraHUYECKUX
coenunenunii A. M. bytneposa, e€ 1
OCHOBHBIE ITOJIOKEHHS

[IpencraBnenue o kmaccuukanuu
opranuveckux BeniectB. HomeHkmarypa
(cucremaTudeckas) U TPUBUATBHBIC
Ha3BaHUS OPraHHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

Meran u 3TaH — npocTenIre
MpEeACTaBUTEIHN AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
DTUJIEH U IPOINUIIEH — MpOoCTeHIne
MIPEACTAaBUTEIHN AIKEHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue
STUJICHA U U3yYE€HHUE €TO CBOMCTBY
Aunkanuensl. byranuen-1,3 u
MetunoyTtanuen-1,3. [Momyduenue 1
CUHTETUYECKOIO KayuyKa U PE3UHbI



10

11

12

13

14

15

16

17

18
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20
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AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTUYECKUH Psll. ALETHIEH —
MPOCTEUIINIA TPEICTABUTENDb ATKUHOB
Brruncnenus no ypaBHEHHIO XUMUYECKOM
peakuuu

Apenbl: 6eH301 U TOIyoll. TOKCHYHOCTh
apeHoB

I'eneTnueckas cBsI3b yrieBOJOPOAOB,
MIPUHAUISKAIIUX K PA3IUYHBIM KJIacCaM
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U MOMyTHBIE He(DTAHBIC
ra3bl, HeTh U IPOIYKTHI €€ mepepaboTKu
[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOIOB:
MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIS
ras3sl, HeTh ¥ MPOAYKTHI €€ mmepepaboTKu
KonTponbHas pabota no pazaeny
«YTIneBoaopoab»

[IpenenbHbIE OIHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHos. BoropoaHas cBs3b
MHOroaToMHbl€ CIIUPTHI: 3TUIIEHTINKOJIb U
[JIMLEPUH

@DeHOoI: CTPOCHHE MOJIEKYJIbI, PUZNUECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE
Anbaerusabl: GopManbaerua U
areTanpaerun. AeToH

OHOOCHOBHBIE TIpE/IeIbHBIC KAPOOHOBBIE

KHUCJIOTBI: MypaBbUHAas U YKCyCHast

IIpakTuueckas padora Ne 2. «CBoiicTBa



23
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27

28

29

30

31

32

pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH U OJICMHOBAs KHUCJIOThI, KaK
OpeaACTAaBUTCIIN BBICHIUX Kap60HOBI>IX
KHCJIOT

MpI1a Kak COIU BBICIIMX Kap6OHOBbIX
KHCJIOT, UX MOIOIICC JIEUCTBUEC

Cnoxxuble 3(Uphl Kak TPOU3BOIHBIC
KapOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

XKupsr: runponns, npuMeHeHue,
OHOJI0rYEeCcKast poJib )KUPOB

VYraeBojsl: cocTaB, Kiaccudukanus.
Baxxueiiue npeacTaBUTeNnu: TIII0K03a,
¢bpykTo3a, caxapos3a

Kpaxman u nemironosa kak NpupoHbie
MOJIUMEPHI

KonTponpHas padora mo paszaey
«Kucnopoaconep:kamire opraHn4ecKue
coenuHEeHU/ Beepoccuiickas
MpoBepoyHas padbora

OO6m1as XxapakTepucTHKa a30TCOIeP KAIINX
OpPTaHHYECKUX COCAMHCHUI /
Bcepoccuiickas mpoBepodHas pabota
AMUHBI: METUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE
OpraHMYECKUEe COCTUHEHUS, UX
ouonorudeckoe 3HadeHue. [lentuapl.
benku kak mpupoaHbIe



BBICOKOMOJICKYJISIPHBIC COCIMHCHU A

OCHOBHBIE TTOHSITHS XUMHHU

33
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.

HJ'IaCTMaCCH, Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34



11 KVIACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
Ne ara HppoBbIE
n/n Tema ypoxa Bcero Kontpoanneie  IlpaxTuieckne fl[?oy‘IEHl/lﬂ :)Iﬁl()paI;OBaTeanue
padoThI padoThI pecypesI

XuMUYecKuil 3eMeHT. ATOM. DIEeKTPOHHAs |

KOH(UrypaIysi aToMOB

[Tepronuueckuii 3akoH u [lepuoanueckas

CHCTEeMa XUMHYECKuX dneMeHToB /1. 1. |

Menpeneesa, UX CBA3b C COBPEMEHHOMN

TEOopHUel CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB

XUMUYECKHUX AJIEMEHTOB M KX COCMHEHHH 110

TpyIIiaM U nepuoaam. 3HaueHUe |

MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOB .M. MeHaeneeBa B
pa3BUTHU HAYKH

Crtpoenue BeliecTBa. XUMUYECKas CBSI3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHUS 1
KOBaJICHTHOH CBsi3U. BogopoaHas cBs3b

BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.

Crenenn okucienus. Bemectra

MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO

CTPOEHHUSA

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJUIOMAHBIE PACTBOPBHIL. 1
MaccoBas 10515 BEIeCTBa B pacTBOpe



10

11

12

13

14

Knaccudukanmst 1 HOMEHKIaTypa
HEOpraHWYEeCKuX coenHeHui. I eneTnueckas
CBSI3b HEOPTaHMYECKHX BEIIECTB, PA3TMYHBIX
KJ1aCcCOB

Knaccudukanus XdMHYECKAX pEeaKIui B
HEOPraHWYECKOM M OPraHUYeCKON XUMUU.
3aKOH COXpaHEeHMs MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U TPEBPAIICHHS SHEPTUU TPU
XUMHUYECKHUX PeaKIHIX

Ckopoctb peakiun. O6paTuMble peakLuu.
XUMHUYECKOE paBHOBECHE

[Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

OnexktponauTHyeckas aucconuanus. [lonstue
0 BogopoaHoM nokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKHUX U HEOPraHMYECKHUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE
peaxiuu. [TonsTie 00 snexTponuse
pacIIaBoOB U PaCTBOPOB COJIEH

KontponsHast pabota 1o pasuery
«TeopeTndyeckrie OCHOBBI XUMHU

Merauibl, ux nosioxenue B [lepuoanueckoit
CUCTEME XMMHUYECKHX 3yieMeHToB [I. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3nvdecKkre CBOMCTBa
MeETaJJIoB
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16

17

18

19
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26

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HanpsH>KEHUA METaJIOB

XHMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HaTpUH, Kajdui, KaJablluid, MarHuH,
QTIOMUHUI) U UX COCTMHECHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX
COEIMHEHUN

XUMHUUYeCKre CBOMCTBA IIMHKA, JKeJie3a U NX
COE€IMHEHUN

[IpakTuyeckas padora Ne 2. "Pemenne
SKCTIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«MeTamsi»"

HeMeTaHHLI, HUX ITOJIOKCHHUC B
[Teproanueckoit cucTeMe XUMUYECKUX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

dusnyeckue CBOMCTBA HEMETAIIOB.
AnnoTponusi HEMETAIOB (Ha IpUMEpe
KHCIIopoJia, cephl, hocdopa u yriepoaa)
XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COE€IMHEHUN

XuMHUecKue cBOICTBa a30T1a, Gpochopa u ux
COCIMHEHUN

XHUMHUUYECKUE CBOMCTBA yIIIepoa, KpEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COE€IMHEHUN

O000I1IEeHNE U CUCTEMATHU3AIIMS 3HAHUHT 110



27

28

29

30

31

32

33
34

teMme «HeMertamuiey. Berauciaenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKIIUN 1
TEPMOXHUMHUYECKUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemnienue
9KCIIEPUMEHTAJIbHBIX 33a4 10 TeEME
"Hemeramisr'"»

KonTponpHas padora o temam «MeTalbhy
u «HemeTtaniby

HeOpFaHI/I‘ICCKI/Ie " OPraHUYCCKHUEC KUCIIOTHI.
HeOpI‘aHI/I‘{eCKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

AmdoTepHbIe HEOPraHUIECKHUEe U
OpraHMYeCcKHe coequHeHus. [ eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

Ponp xumMun B 00ecrieueHUN SKOJIOTHYECKOMH,
SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX
MIPUHIIMITAX TPOMBIIUICHHOTO TOTYYSHUS
Ba)KHEHUIINX BEIIECTB

YenoBek B MHPE BCUICCTB U MATCPUATIOB

XHMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34






IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpPeIHEro 001ero 06pa3oBaHusA

TeopeTnueckue OCHOBBI OPTaHUYECKOW XUMHUH

CdopMUpOBaHHOCTH MPEACTABICHUNH O XUMHYECKOW COCTaBJISIOMIEH
CCTGCTBCHHOHayLIHOI\/'I KapTUHBI MHpa, POJIM XHUMHU B IIO3HAHHUU
SABIICHUA TPUPOAbI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TpaMOTHOCTH, HEOOXOIUMOU s
pelleHrs MPAaKTUYECKUX 3aJady U SKOJIOTHYeCKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 37I0POBBIO U MPUPOJIHON Cpelie

Brnagenune cucremMoil XMMWYECKUMX 3HAHUH, KOTOpas BKJIOYACT:
OCHOBOIIOJIATat0IINe MOHATHUS (Monekymna, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIA OOBEM, YTIEPOAHBIN CKEJeT,
(GyHKIMOHAIbHAS ~ TPyNIa,  paaudKal,  U30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKUM  PsiZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJA- H
a30TcojepKallue COSIUHEHHs, OMOJOTMYECKd AaKTHUBHBIC BEIIECTBA
(YyrneBopl, KMpbI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEIUHEHUs); TEOPUHU M 3aKOHBI (Teopus
XMMHMUYECKOTO CTPOEHMsI opraHudeckux Bemiects A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJICHUSI O CBOICTBaX, coOcCTaBe, NOJyuYeHUH U Oe30MacHOM
WCIIOJIb30BAHUN BAXKHEHIIMX HEOPraHUYECKHMX U  OPTaHMYeCKHUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBbHOCTH YCJIOBCKaA

ChopMUpOBaHHOCTh YMEHHUH BBIABISATH XapaKTEPHBIC IPHU3HAKH
MIOHATUM,  YCTAaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOLIUE IIOHATUSA IIPU OINMCAHUU COCTAaBa, CTPOCHUA W

MPEBPAIICHUN OPraHUYECKUX COCTUHEHUIN

c(hOpMHUPOBAHHOCTh YMEHHH HCIOIb30BaTh XMMHUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaméHHOW) (opMyn OpraHMYECKHX BEIIECTB U  YpaBHEHHMA
XUMUYECKUX PeaKLUid, U3rOTABIMBATh MOJIETIU MOJIEKYJI OPTaHMYECKUX
BEILECTB JI1 WUIIOCTPALMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

23

24

3.1

ChopMUpOBaHHOCTh ~ YMEHHUH  YCTaHABIMBATb  NPHHAUIEKHOCTD
M3YYEHHBIX OPraHMYECKUX BELIECTB IO MX COCTaBy U CTPOEHUIO K
onpeAenéHHOMY Kiaccy (Ipynme) COeIuHEHWH (YIiieBoJOpO.ibl,
KHUCJIOPOA M a30TCOAEpIKallMe COEAMHEHUs, BBICOKOMOJIEKYJISIPHBIE
COEIUHEHHUs), JaBaTb MM  Ha3BaHUS IO  CHUCTEMATUYECKOH

nomenkiarype (IUPAC)

ChopmupoBaHHOCTH YMEHHUS ONPEACIATh BUIBI XUMUYCCKOW CBSI3H B

OpPTaHUYECKUX COSAMHECHUSX (OJMHAPHBIC U KPATHBIC)

ChopMUpOBaHHOCTh ~ YMEHHSI IPUMEHSTH: TIOJOXKEHUS  TECOPHH
CTpoeHusi opranndeckux BemectB A.M. ByrtnepoBa mans oObsicHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT HMX COCTaBa U CTPOEHUSA; 3aKOH

COXpPAaHCHUA MaCChl BEIIECTB

YrieBogoposl. Kucnoponconepxariue u a30TCOJIepIKaIlne

OpraHNu4YCCKUC COCANHCHUS. BI:ICOKOMOJ'IGKy.]'IS[pHI)Ie COCAUHCHUA

ChopmupoBaHHOCT, YMEHUH TNPUBOAUTH TpPUBHUAJbHBIE Ha3BaHUS
OTJICTIPHBIX OPraHMYECKHX BEIISCTB (ITUJICH, TMPOIWICH, aleTUJICH,
ATUJICHTIIUKONb, TIHIEPUH, (QeHon, (GopMmalbaeru, arerambIeTus,
MypaBbMHAs KHCJOTA, YKCYCHas KHUCJIOTa, OJIGMHOBAas KHCIIOTa,
CTeapuHOBasi KHUCJIOTa, IJI0OKO3a, (QPyKTO3a, Kpaxman, NeJIos03a,
TJIALMH)

CdopMUpOBaHHOCTH YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
duznyecKkue M XUMUYECKHE CBOWCTBA THUIHYHBIX MpPEICTaBUTENICH
pa3’IMYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 3TaH, ATHIIEH,
MPONUJICH, aleTuieH, OyTraaweH-1,3, MerunOyramuen-1,3, OeH3zom,
METaHOJI, TAHOJ, STUJICHIJIMKOIb, TJIMIEPHH, (EHOJ, aleTalbIeTh]I,
MypaBbHHAss M YKCYCHas KHCJOTHI, TJIIOKO3a, Kpaxmal, IeJIII0J03a,

AMHUHOYKCYyCHas KI/ICJ'IOTa)

ChopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIY  TUIUYHBIMM  IPEACTABUTEISAMU  PA3JIMYHBIX  KJIACCOB
OpraHUYEeCKUX BEILECTB YPAaBHEHHUAMU COOTBETCTBYIOIIUX XUMHUECKUX

pEaKIuii C UCIIOIB30BAaHUEM CTPYKTYPHBIX (OPMYIT

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HCTOYHUKU
YTIIEBOJIOPOIHOTO CHIPbs (He(Th, TPUPOIHBIN Ta3, Yroib), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB IMepepadoTKH
XUMHS U KU3Hb. PacuéThl

CdhopmupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAaX HAYYHOT'O IMO3HAHUs, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUUN



3.2

33

34

3.5

3.6

11 KIIACC

Kon
NpoBepPsieMOro

BEIIECTB W XUMHUYECKUX SBICHUU (HAONIIOJCHHWE, W3MEPCHHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HUCII0Ib30BaTh CHUCTEMHBIE
XAMHYECKUE 3HAHWS [ TPHHIATHS PEIICHWH B KOHKPETHBIX

JKU3HCHHBIX CUTYAlUAX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

CdhopmupoBaHHOCT, yMEHMI COOMIOATh TpaBUIa MOJIB30BaHUS
XUMHUYECKOW TIOCYJIOM M JIabOpaTOpHBIM OOOpYJAOBaHHEM, a TaKXKe
nmpaBujia 06paHICHI/Ifl C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIHUAMU

10 BBIIIOJTHCHUIO H&GOpﬁTOpHBIX XUMHUYCCKHUX OIIBITOB

CdhopmupoBaHHOCTH YMEHHUI TUIAHUPOBATH U BBIMOJHATH XHMHUYECKUAN
SKCIICPUMCHT (HpeBpameHI/m OpTraHUYCCKUX BCIICCTB IIPU HAI'PCBAHUU,
NOJTy4eHHEe STHJICHA M U3yYCHUE €r0 CBOWCTB, KAUCCTBEHHBIC PEaKIHH
OpPraHMYEeCKHUX BEUIECTB, JeHATypanusi OEJIKOB MIpH HarpeBaHHH,
LOBCTHBIC PCAaKIUU 6CHKOB) B COOTBCTCTBHH C IIpaBUJIaMU TCXHUKHU
0e30macHOCTH MpH OOpalleHUH C BELIECTBAMU U J1a0OpaTOPHBIM
000pyIOBaHUEM; IPE/ICTaBISAT pE3yIbTaThI XHMHUYECKOTO
JKCTIEpUMEHTAa B (OpME 3amiCH ypPaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIHTATOB

CdhopmupoBaHHOCTH YMEHHH TPOBOJIUTH BBIYHCICHUS 110 XUMHYECKAM
ypaBHEHHSM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIUIECTBA WIU
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOITHMUECTBY OJJHOTO

U3 UCXOHBIX BEIECTB WM MPOJYKTOB PEAKIUH)

ChopMupoBaHHOCTD yMEHUH KPUTUYECKH aHaJTU3UpPOBATh
XMMHYECKYI0 HMH(OpMaIUIo, MOTy4aeMyl U3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoil nH(popmanuu, cetb UHTEpHET U ApyTHE)

CdhopmupoBaHHOCT, YMEHHU COONIOAATH TMPaBWJIA OIKOJIOTHYECKU
1[eIeco00pa3HOro TOBENEHUSI B OBITY W TPYIOBOWM NEATEIHHOCTH B
LESIX COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOM
cpenpl, OCO3HAaBaTh OMACHOCTh BO3JCUCTBHUS HA YKHBBIC OPTraHU3MBI
OTpEeIeTIEHHBIX OPTraHUYECKUX BEIIECTB, TTOHMMAas CMBICI MOKa3aTels
I[NAK (mpenenbHO AOMYCTUMOM  KOHLIEHTpAllMW), TMOSICHATH Ha
npUMepax CIocOoObl YMEHBIICHHUS U TMPEIOTBPALIEHUS UX BPEIHOTO

BOS,I[GP'ICTBPIH Ha OpraHus3M 4€JI0BCKa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTeILHOW NPOrpaMMBbl CpeiHero o01ero odpasoBanus



pe3yJabTara
1

1.1

1.2

1.3

1.4

1.5

1.6

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

Brnagenne cucrteMoil XMMHYECKMX 3HAaHUM, KOTOpas BKJIKOYAET:
OCHOBOTNOJIATAIOIINE  TOHATHS  (XUMHUYECKHH  DJIEMEHT,  aTOM,
AJIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIN aTOMOB,
HWOH, MOJIEKyJa, BaJICHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XMUMHYECKas CBS3b, MOJIb, MOJISIpHAsi Macca, MOJISPHBIN
00BEM, KpUCTAUTMYECKass pemeérka, THIBl XUMHYECKUX PEaKIui
(OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  JHAOTEPMHUYECKUE,
peakI MOHHOTO OOMEHa), PacTBOp, SJICKTPOIUTHI, HEIIEKTPOIHTEHI,
JNEKTPOJIUTUYECKAsE ~ JUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTEINb,
CKOPOCTh XMMHYECKOW PEaKIuu, XUMHUYECKOE PABHOBECHE); TCOPUU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHYECKON aucconuanyu, llepuoamueckuii
3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3BIK XUMHH, (DaKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, TIOJyYCHWH W OE30MMaCHOM HCIOJB30BAHUN BaXHEHIIIMX
HEOPTaHMYECKUX BEIIECTB B OBITY M TPAKTHUECKON ACSITEIbHOCTU

YCJIOBCKa

CdopmMupoBaHHOCTh YMEHUU BBISBIATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3Y4YCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOILIUE
MOHATUSA IIPU ONKMCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M HMX IPEBPALICHHUN; BBIBIATh B3aMMOCBA3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u IIPEACTABICHUAMU JIPYTUX

CCTCCTBCHHOHAYYHBIX MPEAMCTOB

BJIaIIeHI/Ie OCHOBHBIMHM MCTOAAMHU HAYYHOI'O IIO3HAHUSA BCIICCTB H
XMMHUYECKHX SIBICHUM (Ha6JIIO,Z[eHI/Ie, HU3MCPCHUC, OSKCICPUMCHT,

MOJICTMPOBAHNUE)

ChopmupoBaHHOCTE yMEHMI OMpEAENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKMX JJIEMEHTOB B COCIMHEHHUSX Pa3IMYHOIO
cocTaBa, BHJ  XUMHYECKOW  CBs3M  (KOBaJE€HTHAs, HWOHHAsi,
MCTALIINYCCKaA, BOI[OpO,Z[HaSI) B COCOMHCHUAX, THUII KpHCTElHHH‘ICCKOfI
pPEMIETKH KOHKPETHOTO BEIlecTBa (aTOMHasi, MOJEKYJspHas, WOHHas,
METAJUTUIECKas )

ChopmupoBaHHOCT, YMEHUN OINpPEAEINATh XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHHI

ChopmupoBaHHOCTh ~ YMEHHUS  KJIacCU(DUUUPOBATH  XUMHUYECKUE
peakuuu Mo pa3InYHbIM MPU3HAKaM (YUCIy U COCTaBY pearupyrouux

BEIIECTB, TETIOBOMY J((eKTy peakuuu, HW3MEHEHUIO CTEleHen
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1.9
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OKHUCJIGHHS ~ DJIEMEHTOB,  OOpaTUMOCTHM  pEakUuu,  y4acTHIO

KaTaJM3aTopa)

ChopMupoBaHHOCTh YMEHUH  COCTABJIATH YpPaBHEHHUS  peakUui
pPa3IUYHBIX THUIOB, IIOJHBIE M COKpAIIEHHbIE YpaBHEHUS pPEAKIUM
HMOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH PeaKLUl HIyT
710 KOHIIA

ChopMupoBaHHOCTh YMEHUI NPOBOIUTH PEAKLUH, NOATBEPXKIAIOIINE
KAUeCTBEHHBIM COCTaB  Pa3iIUYHBIX HEOPraHWYECKHX  BEILECTB,
pacrno3HaBaTh OIBITHBIM IIYTEM HOHBI, MPUCYTCTBYIOLIUME B BOJHBIX

pacTBOpax HEOPraHMYECKHUX BEIIECTB

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYHIHOCTh OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX peakuuit MIOCPEICTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajlaHca 3TUX PeaKIHid

ChopMupoOBaHHOCTb yYMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH

XUMHUYECKON peakIy OT pa3Iu4HbIX (PaKTOpOB

ChopMupOBaHHOCTb ~yMEHUH  OOBACHATH  XapakTep CMELICHHUs
XMMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHErO BO3JEHCTBHSA

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHUYeCcKask XUMUs

CpopMUpOBaHHOCTh YMEHHI pacKpbiBaTh cMbIch lleprogudyeckoro
3aKOHAa A.N. Mennaeneesa 5 JIEMOHCTPUPOBATH ero
CUCTEeMATU3HUPYIONIYI0,  OOBACHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX 3jJeMeHToB 1-4 mnepuogos Ilepuoanueckoit
cuctemMbl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOIB3ys
MOHATHSL  «S-, p-, d-DJEKTPOHHBIE OpPOUTATN», «IHEPreTHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XMMHYECKHUX BJIEMEHTOB M HUX COCAWHEHUH IO MepuojaM M rpyniam

[Tepronnueckoit cucremsl xumuieckux 3neMeHToB .M. MenneneeBa

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMHUCHIBATH) 0OLIME
XMMHYECKHE CBOMCTBA HEOPraHMYECKUX BEILIECTB PA3INMYHBIX KIACCOB,
MOJATBEPXkKIaTh  CYLIECTBOBAaHHME  TE€HETHMYECKOW  CBSI3M  MEXIY
HEOPraHMYECKUMHU  BEUIECTBAMH € [IOMOULIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuMﬁ

CdopmupoBaHHOCT, ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOPraHWYECKUX BEUIECTB II0 MX COCTaBY K OMNPEACIEHHOMY KIJAacCy



2.5

2.6

2.7

2.8

2.9

3.1

(rpynme) coeauHEHUHN (MPOCTHIC BEIIECTBA — METAJUIBI U HEMETaJUIbI,

OKCH/IBI, OCHOBAHHUSI, KHCIIOTBI, aM(OTEPHBIE TUAPOKCHIBI, COJIH)

CdopmMHupoBaHHOCTh YMEHUH HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIUKY
Ui COCTaBleHHs (OpPMYJT BEUIECTB M ypaBHEHUH XUMHUECKUX
peakuuii, cucreMatnueckyro HomeHkinatypy (IUPAC) u tpuBuanbHble
Ha3BaHUS OTICJIbHBIX HEOPraHWMYeCKUX BeleCTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMMAK, raméHas W3BECTb, HErami€Hass W3BECTb,

MUTHEBAs COJIa, MUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHHUH XapaKTepH30BaTh (OMMUCHIBATH) 0OLIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILIECTB Pa3IMYHBIX KIACCOB,
MOJATBEPXkKaTh  CYLIECTBOBAaHHME TE€HETHMUYECKOW  CBSI3M  MEXIY
HEOPraHMYECKUMHU  BEUIECTBAMH € IIOMOULIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuMﬁ

CpopMHUpPOBAaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOIHATH XUMHUYECKUN
SKCHEPUMEHT (pa3oKeHUEe TMEPOKCHAa BOJAOPOJA B TNPUCYTCTBHH
KaTalu3aTropa, ONpeesieHHe CPEeIbl PAaCTBOPOB BEIIECTB C IOMOILBIO
YHUBEPCAJIbHOTO HMHIMKATOpa, BIMSHHAE pa3IM4YHBIX (DAaKTOPOB Ha
CKOPOCTh ~XMMHUYECKOM peaklWH, pPeakIud HMOHHOTO OOMeHa,
KayecTBEHHbIE PEaKIMU Ha Cyib(]ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHHs, pEIICHHE JKCIIEPUMEHTAIBHBIX 33734 IO TeMaM
«Mertamns» n «Hemeramiby) B COOTBETCTBUM C MPAaBMIIAMH TEXHUKH
0€30MacHOCTH TPH OOpAaIIeHWH C BEHIECTBAMH M JIA0OPAaTOPHBIM
OGOpy,[IOBaHI/IeM; MNpEaACTaBJIATb PE3YIbTAThI XUMHNYCCKOT'O
JKCTIepUMEHTa B (opMe 3amuch YpaBHEHHH COOTBETCTBYIOLIHX

peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB

ChopmupoBaHHOCT, yMEHHI COOMIOAATh TMpaBuia TMOJIb30BAHUS
XUMUYECKOH TIOCYJIOM M J1abOpaTOpHBIM O0OpYJOBaHUEM, a TaKkKe
IpaBHJia O6paHIeHI/15I C BCIICCTBaAMH B COOTBCTCTBHUU C MHCTPYKLIUAMU

110 BBIIIOJTHCHHIO na60paTopHI>1x XUMHNYCCKHUX OIIBITOB

ChopMupOBaHHOCTH ~ YMEHHMH  XapaKTepu30BaTh  XHMHUYECKHE
MPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUICHHOIO MOJYyYEHUsS CEPHOU
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MpEACTaBICHUN 00
oOIIMX HAy4yHbIX MpPHUHLIMIAX M  3KOJOTMYECKHX  IpobieMax

XUMHYECKOTO IMPOU3BOACTBA
XUMHUS U )KU3HBL. PacuéTrl

ChopmupoBaHHOCTH TPEICTABICHUNH O XUMHUYECKOW COCTABISIONICH

€CTEeCTBEHHOHAYYHOW KapTUHBI MHpA, pPOJIM XUMUU B [O3HAHUU
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33

3.4

3.5

SBJICHMA TpUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAUMOH s
pelieHusT TPaKTUYECKUX 3a7ad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLEHUS K CBOEMY 3/I0POBBIO U MIPUPOJHOM cpefie

ChopMupoBaHHOCTB YMEHUU KPUTHYECKH aHAJIN3UPOBATh
XAMHAYECKYI0 HH(OpMAIMIo, TOJTyYaeMyl W3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOM KOMMYHMKAIUH, ceTh IHTEpHET U Apyrue)

ChopMupoBaHHOCTb yMEHUH COOJMIOJAaTh MpaBUIa SKOJIOTHYECKU
1enecoo0pa3Horo MoBEAEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B
LENSX COXPAaHCHHS CBOETO 3/I0POBbS M OKPY)KAIOIIEH MNpUPOTHON
cpensl

Oco3HaBaTh  OMACHOCTb BO3JECHUCTBHS HA JKUBBIE OpPraHU3MBI
onpeAenéHHBIX BEIIECTB, MOHUMas cMbIch nokasarens 11K, moscusaTh
Ha MpUMepax CrocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS UX BPEAHOTO

BOSILGﬁCTBHH Ha OpraHu3M 4CJIOBCKa

CdopmupoBaHHOCTH YMEHHU IIPOBOJIUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM MOHSITHUSI «MaccoBasi JI0JIs BEILECTBA B PacTBOPEY,
OOBEMHBIX OTHOIICHHWH Ta30B NpPH XUMHUYECKUX PEAKIUSIX, MAacChl
BellecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TETIOBOTO 3(()eKTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI

BCIICCTB, MPCBPALICHUA U COXPAHCHHUA SHECPTHUU



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC

Kon
1
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1.3

2.1

2.2
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2.5

2.6

IIpoBepsiemMblii 21eMeHT cOIepPKAHUS

Teopernyeckre OCHOBBI OPraHUYECKOW XUMHUH

[IpenmeT opraHnyeckod XWMHHU: €€ BO3HUKHOBEHHE, PAa3BUTHE W 3HAYCHHE B
MOJYYEHUU HOBBIX BELIECTB M MAaTepUANIOB. Teopusi CTPOEHUS OpPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJI0KEHUS

CtpykTypHble (GOpMYJbl OpPraHMYECKUX BEIECTB. [oMoyorusi, H30Mepus.
XuMHuecKasi CB3b B OPraHUYECKUX COCIMHEHMSX — OJMHApPHBIE M KpaTHBIE

cBs3u. [IpencraBienue o kaaccuUKauyu OpraHuYeCKUX BEIIECTB

Homenknarypa opraHMueckux COEAMHEHUHN (cHcTeMaTHYecKasl)) U TPUBUAIbHbBIE

Ha3BaHUA BaH(HCﬁMHX HpCI[CTaBI/ITeHGfI KJIaCCOB OpFaHI/I‘IeCKI/IX BCIIICCTB
YrneBoaopoibl

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUN psll. MeTaH U 3TaH — npocTenImne
NPEJCTaBUTENIN AJNKAHOB: (U3MYECKUE U XUMHYECKHE CBOWCTBA (peakiuu

3aMCIICHHUA U FOpeHI/IH), HAaXOXKIACHUC B IPUPOAC, ITOJTYYCHHUEC U IIPUMCHCHUC

AJIKEHBI: COCTaB M CTPOEHHE, FOMOJOTMYECKHM psAx. OTUIEH U NPONWIEH —
MPOCTEHIINE TPEICTAaBUTENN aKEHOB: (DU3MUYECKHEe U XUMUYECKHE CBONCTBA
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHCICHUS U

HOJ'II/IMCpI/I3aIII/II/I), IMMOJIYUYCHHEC U IPUMCHCHUC

Ankanuensl: Oytamuen-1,3 u wMetmnOyrtamuen-1,3: crpoeHue, BaKHEUIIHE
XMMHUYECKHE CBOMCTBA (peakuus noiaumepusanun). Ilomyuenne cuHTETUUECKOTO

KayudyKa U Pe3UHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psiA. ALETHIICH —
MPOCTEHIINK TPENCTaBUTENb AIKHHOB: COCTaB, CTpoeHue, (Qusmueckne u
XMMHUYECKHE CBOMCTBA (peaklUy TMAPUPOBAHUS, TaJOTeHUPOBAHUS, THIpaTalluH,

TOpPEHMSI ), OJyUYEHUE U IPUMEHEHHE

Apenbl. benzon: cocraB, cTpoeHHe, (U3MYECKHE M XHUMHYECKHE CBOWMCTBA
(peakuuy raJoreHMpoBaHUs U HUTPOBAHUS), IOJyUEHUE U IPpUMEHEHHE. Toyo:
COCTaB, CTpoeHHe, (U3MYeCKHe M  XUMHYECKHE CBOMCTBA  (peakuuu
raJJOTCHUPOBAHUSI M HUTPOBAHMA), MOJy4YeHHE MU HpHUMEHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTmueckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MNPUHAUIEKAIIUMU K

PAa3JIMYHBIM KJIacCaM

[IpupoaHbie HCTOYHUKH YIIIeBOAOPOA0B. [IpupoaHblii ra3 1 nonyTHbIE HEPTIHbIE
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3.4

3.5

3.6

4.1

ra3el. Hedpth 1 e€ mpoucxoxaenne. CriocoObl mepepadoTKu HEPTH: MMEepPEroHKa,
KPEKUHT (TePMHUYECKUH, KaTaluTU4eCKui), muposmns. [IpomykTel mepepaboTku
He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH M B ObITYy. KameHHBIN yroiab u

MPOAYKTHI €ro nepepaboTku
Kucnopoaconepkaiine opraHMuecKue coeIMHEHNs

[IpenenpHBIE OJHOATOMHBIE CIUPTHL. METaHON U 3TAHOJ: CTPOCHHE, PUINIECKUE
U XUMHYECKHEe  cBOWcTBa  (peakIMM C  aKTUBHBIMM  METaJUIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), TMPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CUPTOB. JleficTBME MEeTaHOJIa U ATaHOJIa HA OpraHU3M 4YeJIOBeKa.
MHoroaroMHble CIUPTHL. ITUICHIVIUKOb U TIUIEPUH: CTPOCHUE, PU3NUYECKUE U
XUMHUYECKHE CBOICTBa  (B3aMMOJEICTBHE €O  IIEIOYHBIMH  METaJUIaMH,
KaueCTBEHHAsl peakiusi Ha MHOTOATOMHBIE CHHPTHI). JleficTBME Ha OpraHu3m

YCI0BCKa. HpI/IMeHeHI/IC TJIMICPpHUHA U OTUJICHITIUKOJIA

@deHOM:  CTPOEGHHE MOJIEKYNbI, (U3WYECKHMEe U XUMHUYECKHE CBOICTBA.

Tokcuunocts ¢enona. [lpumenenue penona

AJIBI[GI‘I/IIILI 1 KCTOHHI. CDopManszem):[, alCTAJIbACTU/: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IG u
XMMHUYECKHE CBOMCTBA (peaKI_II/II/I OKHUCJICHHUA M BOCCTAHOBJICHUSA, KAYCCTBCHHBIC

peaxiun), nojiy4eHue u NpuMeHeHue

OAHOOCHOBHBIE TpeAenbHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHas
KHCJIOTBI: CTpOeHHUe, (U3NIECKHUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00mIre IS
KJlacca KHCJIOT, PEakmus JTepuuKanuu), TOJydYeHHEe U TPUMCHCHHE.
CreapuHOBas M OJICMHOBAsI KUCIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MbIa KaK COJIM BBICIITHAX Kap6OHOBBIX KHCJIOT, UX MOIOIICC I[GflCTBPIC

Crnoxubie 3Gupbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xxupoB. [Ipumenenue xupoB. buonornyeckas poib
KHUPOB

VYrieBonpl: cocTaB, KiacCUpUKAIUSA YIIEBOJAOB (MOHO-, JU- U TOJHCAXapHUIbI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nyecKre U XUMHUYECKUE CBOMCTBA (B3aumoeiicTBre ¢ ruapokcuaom meau(1l),
OKHUCIICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue,
OpOXEHUE TIIOKO3bI), HaXOXKJACHHE B TPHUPOJE, NMPUMEHEHHE, OMOJorHYecKas
posb. DotocunTe3. PPyKTO3a KaK U30MEP IIIOKO3bl. KpaxMai u nemnono3a Kak
npupoaHble moiuMepbl. CTpOoeHHE KpaxMmalia U LEeUToN03bl. Duszndeckue u

XMMHYECKHE CBOMCTBA Kpaxmalia (FI/II[pOJ'II/IS, KauCeCTBCHHAsA p€aKknus C I/IO,Z[OM)
ASOTCOI[ep)KaH_[I/Ie OpTraHUYC€CKUC COCANHCHUA

AMWHOKHCIIOTBI KakK aM(I)OTepHLIe OpTraHHU4YCCKUC COCAWHCHUA. duznyeckue u

XMMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe TiuiuHa). buonoruueckoe
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5.1
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3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/I,Z[I)I

benku xak TnpuUpoAHBIE BBICOKOMOJEKYJsSIpHbIe coeauHeHus. [lepBuuHas,
BTOpPUYHAs U TPETUYHAs CTPYyKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

THIPOJIU3, ICHATYpallisl, KAYeCTBCHHBIE peaKINK Ha OeTTKU
BricokOMONEKYISpPHBIE COEAUHEHUS

OCHOBHBIE TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGI[HHGHI/Iﬁi MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MTOJIMMCpPU3AlUA, CPCAHAS MOJICKYJIAPpHAA
Mmacca. OcHOBHEIC METOAbl CHHTE3a BbICOKOMOJICKYJIAPHBIX COS,Z[I/IHGHI/Iﬁ —

MOJIMMEPU3ALUS U TIOJTMKOH ICH AL
OKCIEpUMEHTAIbHBIE METOABl M3YyYEHMsS] BEIIECTB W MX MPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yyKoB. [loirydeHne CHHTETUYECKOTO Kay4dyKa U PEe3UHBI

11 KVIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

TeopeTnueckue OCHOBBI XUMUH

XuMuyeckui 31eMeHT. AToM. fnpo aTtoMa, W30TONbI. DIEKTPOHHAs 00O0JIOUKA.
DHepreTYecKue YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH paclpesieleHusl IEKTPOHOB 10 OpOUTAISIM B aTOMax 3J€MEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOHPUTYpALHs aTOMOB

ITepuonnueckuii 3akoH U llepuoanyeckas cucrema XxuMuueckux 3iueMeHTos J1.1.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ileproguyeckoil CHCTEMBI
xumuueckux annemeHToB J[.MI. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XUMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTHIX U CJOXKHBIX BELIECTB MO TPYIMIaM M TEPUOJaM.

3HaueHue NepruoINYECKOro 3aKOHa B pa3BUTUH HAYKU

Crpoenue BemecTBa. XHUMHUYECKas CBA3b. BHABl XUMHUYECKOHW  CBS3H
(koBajieHTHAsT HEMOJISIpHAs W TIOJSpHAs, HWOHHAs, MeTaJindeckas). VIoHBI:
KaTHOHBI ¥ aHMOHBI. MexaHu3Mbl 00pa30BaHuUsl KOBAJICHTHOW XUMHUECKOU CBS3H

(oOMeHHBIN U TOHOPHO-aKLENITOPHBIN). BomopoaHas cBs3b
BanenTHOCTB. DneKTpOOTpULIATENLHOCTh. CTENEHb OKUCIIEHUS

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEIIECTB OT THIMA KpUCTAUIMYECKOM peméTku. I[loHsTHE O aucCnepcHBIX

cucreMax. VcTuHHEBIE B KOJUIOWAHBIC PaCTBOPHI. MaccoBas J0JIs1 BC€IICCTBA B



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

23

24

2.5

3.1

3.2

pactBope

Knaccudukanust HeopraHmaeckux coennHeHnii. HoMeHkiatypa HeopraHu4ecKux

BEILECTB

XumMuueckas peaxuus. Knaccudukanus XUMHYECKUX peakuuii B
HEOPTraHWYECKOW M OPTaHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUs MAaCChl BEIIECTB,

3aKOH COXPAHEHUS M MPEBPAILEHUS SHEPTHH IPU XUMUYECKUX PEaKIHIX
CKopoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumMble peakiuu. XuMHYeckoe paBHOBecue. MDakTophl, BIHMSIOIIUE HA

COCTOsIHME XUMHUYecKoro paBHosecus. [Ipunuun Jle [larense

DnekTponuTtrueckas nuccormanus. CunbHble W cnabbie amektponuthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpalibHasl, 1eouHas. Peakiuu HoHHOTO

oOMeHa
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
Heoprannueckas xumus

Hewmeramnsl. [Tonoxxkenne HemeramioB B [leproanueckoil cucTeMe XMMUYECKUX
anemenToB J[.M. MenzaeneeBa U 0COOEHHOCTU CTpPOEHUS aTOMOB. DPu3nyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MIPUMEPE KUCTOPOAa, CEPHI,
docdopa u yrnepoza)

XUMUYECKHE CBOMCTBA BaKHEUIINX HEMETAIOB (TaJOreHOB, CEpbI, a30Ta,
dochopa, yriepoma W KpPEeMHHsA) W HUX  COCAWMHEHWH  (OKCHJOB,
KHUCJIOPOJICO/IEPKAIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

BOKHEUIIINX HEMETAIJIOB U UX COENUHEHUN

Meramnbl. Ilonoxenune meramioB B Ilepuogudeckoil cuCTEME XMMHYECKUX
anemenToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTtasuioB. O0ue ¢pusznveckue cBoicTBa MeTauioB. CIUIaBbl METAIIOB.

DJIEKTPOXUMUYECKUH Pl HANIPSIKEHUH METAIITIOB

XVWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJIMA, KaJbIUH,
MarHui, aJlOMUHUHU, IIUHK, XpOM, JK€Je30, MeIb) U UX coenuHeHui. OO0mme
CrocoObI OMyUYeHUsI MeTAIUIOB. [[pMEeHEeHe METAIITIOB B OBITY M TEXHHUKE
['eneTndeckasi CBsI3b HEOPTAHMUECKUX BEIIECTB, MPUHAJICKAIIMX K PA3IUUYHBIM
KJIaccam

XuMHUs U )KU3Hb

Ponp xuMum B 00eCmeYeHHH 3KOJOTHYECKOW, JHEPreTHYEeCKOW M THIIEBOI
0€30MacHOCTH, Pa3BUTUU MeAULUHBL. [loHSATHE O HAyYHBIX METOAaX MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEaKIIUHA

[IpencraBiaenust 06 OOIIKMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOJIYYEHUS
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BOXHEHIIMX BemecTB. YenoBEeK B MUPE BEUIECTB MU MATEPHAJIOB: Ba)KHEUIIIHE
CTpOI/ITeJ'II)HI)Ie MaTepI/IaJ'II)I, KOHCTPYKIII/IOHHI)IC MaTepI/IaJ'ILI, KpaCKI/I, CTCEKIIO,
KepaMHKa, MaTepHalibl JJisi 3JEKTPOHHMKH, HAaHOMAaTepHUaJlbl, OPraHMYECKUE U
MUHEpaJIbHBIC yI00pEeHUs

XuMUs W 3I0pOBhE UENOBEKAa: MpaBHJIa HUCHOJIb30BaHUS JIEKAPCTBEHHBIX

[IpernapaToB, MpaBuiia 6€30MaCHOT0 UCTIOIb30BaHUS IIPENapaToB ObITOBOM XUMUU

B [IOBCEIHEBHOMU KU3HHU



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






