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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE CpEAHEro o0Iero oOpa3oBaHUA
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepaabHOl 00pa30BaTEIBPHOM MPOTPaMMBbI  CpeaHEro o0Imero oOpa3oBaHUs
(®OIT COO), npencraBieHHbIX B @DeAepaibHOM  TOCYAapCTBEHHOM
obpazoBarensrHOM ctangapte COO, ¢ yuérom Konremniuu npenogaBaHus yaeOHOTO
npeaMera «XuMush» B 00pa3oBaTesibHbIX opranusanusax Poccuiickoit denepanuu,
peaNn3yroUIMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickorn @enepannu Ha niepuoa a0 2025
rona» (Pacnopsbxenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIpPEACIICHUIO
oOuielt crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00yUYalOIUXCs CPEICTBAMHU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHUentyanbHble mojoxkeHus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJEpKaHUs, pe3yibTaToB OOydeHHs U TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, NOJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBepUIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHuA. OTHU IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbI
YeJI0BeKa, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U NIpUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHe OOydarolUIMXcsl Ha
YPOBHE CpeIHEro 00111ero oopa3oBaHus CpeACTBAMH YUYEOHOTO IpeAMeTa « XUMUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPEIENIEHbl B MPOrpaMME I10 XMMHUH C
y4€TOM crneuu@uKd HayKd XUMHM, €€ 3HAYeHHs B IO3HAHUM MPUPOJABI U B
MaTepUaIbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOMIMX LEIeH U MPUHIHUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEIHEro  OOIIero
obOpazoBanus B Poccutickoit denepanmm.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUrpaeT ocoOyio pojib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOH BKJIa/1 B (GOPMUPOBAHNE PALIMOHAIBHOTO HAYYHOT'O MBILIUICHUS, B
CO3/l1aHUE 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKPY’KAIOLUIEM MHpPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHUSI B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHHS.
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TecHO B3aMMOJECUCTBYSI C APYTUMU €CTECTBEHHBIMU HAyKaMU, XHUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MHUPOBOM KYJIBTYpPbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
Tpylla W KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMeHHass XMMHUSA Kak Hayka
co3ujiaTeNbHasl, KaK HayKa BBICOKMX TEXHOJOTHWM HalpaBjieHa Ha pelieHue
TJI00ATBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOIIMMU MHENIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYEHUS) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY
oOydarommxcs, HEOOXOOUMYI0 WM i1  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBnsiomiuMu  npeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SBIISTFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHHWM MO0 HEOPTraHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUUW U3 OOIIeH XUMUM) U
opraHnyeckol xumuu. GOpMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHWU MpPHU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOroo0pasus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepkaHusi KypcoB — «Opranuueckas Xxumus» u «OOmas u
HEOpraHW4ecKas XuMmus» cpopMupoBaHa B MpPOTpaMMe IO XHMHUHU HA OCHOBE
CUCTEMHOTO TIOJIX0/a K U3y4YeHHI0 y4eOHOro wMarepuania ©u OO0yCJIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpEleTEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYECKOW XHWMHHU BEIIeCTBa
paccMaTpUBaIOTCSl HA YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKHMX M DIIEKTPOHHBIX
MIPEICTaBIICHUI O CTpOeHUH BenlecTB. CBeieHus 00 U3y4aeMbIX B KypCe BeIllecTBaxX
JTAIOTCSl B PA3BUTUU — OT YIVIEBOJAOPOJOB JIO CJIOKHBIX OMOJOTHMYECKU aKTHBHBIX
coequHeHud. B Kypce  OpraHM4eckom  XMMHHM  MOJY4YalOT  pa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs IEepBOHAYATILHBIE
MIPEICTABIICHUS O XUMUYECKOHN CBS3H, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKOIN pEaKIIHH.

[lon HOBBIM yrioMm 3peHUsi B IMpeaMmeTe «XUMHs» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsd U3YUYEHHbIH HA YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUUYECKH MaTtepual | (PaKTOJIOTHYECKHUE CBEICHUS O BEIIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHumueckas
XUMUSD» OOYYAIOIIMMCSl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JIOTUYECKUX MO3UIIUM,
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ry0e TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMM 3TOro 3akoHa — OT
000011at011IeH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHMM O Ba)XKHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOEHUH,
CBOICTBaX W NMPUMEHEHHUH, a TAKXKE€ O XMMUYECKHX PEAKLMIX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAaHMs JOoNOoJIHeTCA B Kypcax 10 u 11 kmaccoB anemenTamu
COJIEpP)KaHMS, UMEIOIMMH KYJIbTYPOJOTMYECKUA M NPUKIAJHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTMMH HayKaMH,
pPacKphIBaIOT €€ POJIb B [IO3HABATEIBHOM M MPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA,
CHOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUM XUMUH, IOMOTal0T BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JHYHOCTHO 3HAUYMMBIX MpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(POPMALIMIO U TPUMEHSTD €€ JJIs TONIOJIHEHUS 3HaHUH,
pEeLIEeHUs MHTEJUIEKTYaJIbHbIX U SKCIIEPUMEHTAIbHBIX HUCCIIEI0BATENIbCKUX 3aa4. B
LEJIOM COJEp)KaHHE Y4YEeOHOro mnpeaMera «XuMUs» AAaHHOTO YPOBHS H3Yy4YEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y O0YHAIOIIUXCSI MUPOBO33PEHYECKONH OCHOBBI
JUIs TOHMMaHUA (UIOCOPCKUX U, TaKUX KakK: MaTepUualbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MUpa, 00yCIIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHUEM, I03HABAEMOCTb PUPOIHBIX ABJICHUM MyTEM IKCIIEPUMEHTA
U pElIeHUs MPOTUBOPEUYMM MEXAy HOBBIMH (akTaMM U TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUU 3KOJIOTMYECKUX Mpoliem, a
Takke MpoleM cOepeKeHusl FHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmaHe pemeHuss 3agad  BOCHMTAHMSA, PA3BUTUS M COLMAIN3ALUU
oOy4Yaromuxcs NPHUHATHIE MPOTPaMMOM IO XUMHUHU MOAXOAbl K OIpPEAESICHUIO
COJAEpKaHUS U TIOCTPOEHHUS TMpEeAMeTa NPeayCMaTpUBAIOT  (POPMHUPOBAHUE
YHHUBEPCAJIbHBIX YUEOHBIX JEMCTBUM, HMEIONUX 0a30BO€ 3HAUEHUE JUISl PAa3IUUHbIX
BUJIOB JESATEIBHOCTU: pELIEHUs MpoOieM, IMOUCKa, aHaau3a U o0paboTKu
uH(popManuy, HEOOXOAUMBIX JJisi MNPUOOPETEHUS OMbITa MPAKTUYECKON U
UCCJIEI0BATENBLCKON JIEATENIbHOCTH, 3aHMMAIOLIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHus XMMHM KakK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK M HA YPOBHE CpeHEro 001Iero 00pa3oBaHus, IPU ONPEACICHUN
COJEPKATEIIbHON XapaKTEpUCTUKU LieJeld M3y4YeHHUs MpeAMETa HalpaBlIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NPHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypsl. C
METOJUYECKOW TOYKM 3pEHHUS] TaKOW MOJXOJ K OIpENEICHHIO LeJed H3yueHUus
IpeIMETA SBIJISIETCS BIIOJIHE ONPAaBAAHHBIM.
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CoryacHO JaHHOW TOYKE 3pEHMS IVIABHBIMM LIEJISIMH W3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (QopMHUpOBaHME CHUCTEMBl XHMHUYECKMX 3HAHUN Kak BakKHeHIen
COCTABJISIOIICH €CTECTBEHHO-HAYYHOW KAapTUHBI MUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHbI U TEOPUU XHMHH,
OCBOCHHME A3bIKA HAyKH, YCBOCHHE U IIOHMMAaHUE CYIIHOCTH JOCTYIHBIX
000011EHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH UX
pa3BUTHUA U CTAHOBJICHUS,

e (opmupoBaHHUe U pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX U1 MPUOOPETEHUS YMEHU N
OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHMUYECKUX SIBJICHUH, MMEIOLIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCETHEBHOW JKU3HU;

e Pa3BUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOJICHUEM H
OOBSICHCHHEM XHUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  TIPaBHII
0€30macHOro 00paIieHus ¢ BEIECTBAMH.

Hapsny ¢ atuMm, copepkareibHasi XapaKTepUCTHKA LIeJIed U 3aJa4 U3YUYCHUS
npeaMeTa B porpaMMe 10 XMMHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMU TIPUOPUTETAMHU B CHUCTEME cpejHero ooOiero oopazoBanusi. CerojiHs B
MpenoAaBaHUM XUMHH B OOJIbIIICH CTETIEHU OTIAETCS MPEANOYTEHNE MTPAKTUIECKON
KOMIIOHEHTE  COJACp)KaHUsl OO0ydYeHHs, OpPUEHTUPOBAHHOW HAa TMOATOTOBKY
BBIITYCKHUKA OO0IIe00pa30oBaTEIbHOM OpTraHU3aIliy, BIIAJICIONIETO HE HA00pOM
3HaHWM, a (QYHKIMOHAJIBLHON TPAMOTHOCTBIO, TO €CTh CIOCO0AMU W yMEHUSIMU
AKTUBHOTO MOJYyYCHUS 3HAHWW U MPUMEHEHUSI UX B PEaIbHOM KU3HU ISl PEIICHUS
MPaKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM Npu U3yUEeHUH MIpeaMeTa « XUMUsH JOMUHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TaKUE 1SN U 3a7a9d, KaK:

azanTaiys oO0yJYarIIMXCs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHDA,
dbopMuUpOBaHUE  WHTEJUICKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0O00Opa30BaHUIO, COTPYHUUECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelIeHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIlMAX, CBA3aHHBIX C BEIIECTBAMH M UX
MIPUMEHECHUEM;

dbopmMupoBaHHe y OOYyYaOIIMXCS  KIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIICTEHIIUM), HWMEIOMNX YHHBEpPCAIbHOE 3HAUYCHWE IS PA3IUYHBIX BHUJIOB
NeATeNbHOCTH: pElIeHHs MpolieM, MoucKa, aHaiau3a U 00paboTku MHGPOpMALIHH,
HEOOXOMMBIX JUTSI IPUOOPETCHHMSI OTIBITA JISATETLHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B TO3HAHWM XHWMHH, a TaKXe Il OLICHKH C TO3ULHA SKOJIOTMYECKON
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0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUYECKHX IMPOIIECCOB HA OPTaHU3M
4eJioBeKa U MPUPOJIHYIO CPEY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yUYaroMMXCA: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHHS TI0 XUMHUHU B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsl TIOMCKA U aHauu3a yuyeOHOW U
HAy4HO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEPKaHUS;

dbopMHpoOBaHUE U PA3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIILJICHUS, HA0II0AATeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWM W TPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydYarommxcsi YOeXKIEHHOCTH B TyMaHUCTUYECKOH
HAIMpaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
pPalMOHAIBHOTO MPUPOIONOIb30BaHUS, OMOIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUs] MPUPOJHOIO PABHOBECHSA, OCO3HAHHUS HEOOXOJIMMOCTH OEpexHOro
OTHONIICHUS K TPHUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHMM JJI TPUHSITHS TPAMOTHBIX pEIICHUN B
CUTYAIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydyeObHOM maHe cpenHero oOmiero oOpa3oBaHUA MpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB IMpeaMeTHON o0nactu «EcTecTBeHHO-Hay4YHbIE
IPEAMETHD.

OO11ee 4YnCI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUH, HA 0230BOM YPOBHE
cpeaHero odiero oopazoBanus, coctariseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gac B Heenio).



COJEPXAHME OBYUYEHUA
10 KVIACC
OPI'TAHNYECKAS XUMUA

TeopeTnvyeckne 0CHOBbI OPraHUYECKON XMMHH

IIpenmeT opraHM4YeCcKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
IIOJIy4EHUM HOBBIX BEIIECTB U MATEPUANIOB. Te€Opus CTPOCHUS OPraHUYECKUX
coenuuenuii A. M. BytnepoBa, e€ ocHOBHBIE MOJ0KeHUsI. CTPYKTYpHBIE (POPMYIIbI
OpraHWYeCKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OpPraHNYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBinenne o kiaccupuKaluyu OpraHndeckux BemiecTB. HomeHkmarypa
OPraHMYECKUX COCIMHEHUN (CHUCTEeMaTWyeckas) U TPUBHUAIBHBIE Ha3BaHUS
BAKHEUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHMS BEIIECTB M HX MNPEBPAIICHUM:
O3HAKOMJIEHHUE ¢ 00pa3liaMHi OpraHMYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJ OPraHUYeCKHX BEIIECTB, HAOIIO/IEHHE W OIMCaHUE
JEMOHCTPAUMOHHBIX ONBITOB IO NPEBPAIICHUIO OPraHUYECKUX BEUIECTB IpHU
HarpeBaHud (IUiaBjieHUe, OOyIJIMBAHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeTaH W 3TaH —
OpocCTeilline NPEeACTaBUTENN aJKaHOB: (PU3NYECKUE W XHMUYECKHE CBONCTBA
(peakiuu 3aMelleHUs] U TOPEHUSs), HAXOXJEHUWE B TMPHUPOJIe, MOJy4YeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUIA psii. DTHIEH U MPOIMUIIEH —
OpoCTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBOWCTBA
(peakuuMu THAPUPOBAHUS, TaJOrCHUPOBAHUS, TUApATALlMM, OKHUCIEHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U TIPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merunOyrtanueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonmyuyeHue CHHTETHYECKOIO
Kay4yKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUHN psia. ALleTUIICH
— TMPOCTEHIIMIA TPEICTABUTENb AQJIKHHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (peakUuu TMJIPUPOBAHMS, TAJIOIT€HUPOBAHUS, THApATALUH,
rOpeHus), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, puU3NYECKUE U XMUMHUYECKHE CBOMCTBa
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MONYYECHUE U MPUMEHEHHE. T01you:
cocmae, cmpoenue, (uzuueckue U  XuMuueckue  ceolcmea  (peakyuu
2an102eHUPOBANUsL U HUMPOBAHUSL), NoyYyeHue u npumereHue. TOKCUYHOCTh apEeHOB.
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['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAJIEKAIIUMHU K Pa3IndHbIM
KJ1accam.

[TpuposHblE HMCTOYHHMKHM YIJIEBOAOPOJOB. IIpMponHBI ra3 W MOMyTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxkaenue. Cnocodbl nepepaboTku HePTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKUN, KAaTaIUTUYECKUil), mnuponu3. I[IpomyKTsl
nepepadoTku HePTH, UX MPUMEHEHHE B MPOMBINIIEHHOCTH U B ObITy. KaMeHHBIN
yToJib U IPOAYKTHI €0 NMePepadOTKHU.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YYEHMsS BEIIECTB M MX IPEBPALLECHHIA:
O3HAKOMJIEHHE C 00pa3liaMi IUIacTMAcCC, KayuyyKoB U pe3uHbl, Koyiekuuu «Hedte»
U «YT0JIb», MOAEIUPOBAHNE MOJIEKYJ YIJIEBOJIOPOJOB U TaJIOT€HONPOU3BOIHBIX,
IIPOBEICHUE PAKTHYECKOW PAOOThI: OJyUYEHHE STUIIEHA U U3yUYEHHE €T0 CBOWCTB.

Pacuérnsle 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUHU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucsiopoacoaep:xammye oprannyeckmue coeiMHeHUs

IIpenenbHble ONHOATOMHBIE CHMPTHL. MeETaHOA W 3TaHOI: CTPOEHHE,
bu3nueckue M XHUMHUYECKME CBOMCTBA (peakuMd C AaKTUBHBIMU METaJlJIaMH,

raJIoreHOBOJIOPOIAMH, TOpPEHUE), NpuMeHeHue. BojopoaHble CBS3U MEXKAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa HA OPraHKu3M YeJIOBEeKa.

MHoOroaroMHble  COUPTHL. OJTWICHIJUKOIb W  TIHIEPUH: CTPOCHHE,
dbu3nueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTOaTOMHbIE cUpThI). JleiicTBue Ha
opraHusM yenoseka. [[pumeHenune rauuepruHa U 3TUIICHTITUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (HU3NYecKne ¢ XWMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpnerugpl U kemowuwvl. DopManbaerui,, aleTAIbAETUl. CTPOCHHE,
dbuznYecKkre U XUMHUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHMS,
KaueCTBEHHBIC PEAKIINN), MOJyYCHUE U IPUMEHECHUE.

OaHOOCHOBHBIE MPECIIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs
KHCJIOTBI: CTpOEHUE, (PU3nUecKre 1 XUMUYECKUE CBOWCTBA (CBOWCTBA, O0IIME AJIs
KJIacca KUCJIOT, peakius dTepudukanuu), moaydeHrue u npuMenenue. CteapuHoBas
U OJIEMHOBAsl KUCJIOTHI KaK MPEACTaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KAPOOHOBBIX KMCJIOT, UX MOIOIIIEE JIEUCTBUE.

Cnoxnple >(QUpHl KaKk MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [ muponus
cioxHBIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xxupos. buonornueckas
pOJIb )KUPOB.

VYrneBoapl:  cocTaB, KilacCU(pUKalMs  yriaeBoAoB (MOHO-, JHU- U
noyiucaxapuabl). ['Ioko3a — npocTerimnii MOHOCaxapHl: OCOOEHHOCTH CTPOEHUS



MOJIEKYJIbI, (PU3UIECKHE U XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE C TUIPOKCHIOM
meu(ll), okucienne aMMuadHbIM pacTBOpoM okcujia cepedpa(l), BocctaHoBienue,
Opo’KeHHe TITI0KO03bl), HAX0XKACHHUE B PUPOJIe, IPUMEHEHUE, OUOIOTHYECKast POJIb.
®dorocunTe3. OpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnronio3a Kak NpupojHbie nonumepsl. CTpoeHue Kpaxmaia u
1eunono3pl.  DU3NUecKue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHAsI PEaKIIUs C MOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEeHHS BEIIECTB M WX IPEBPAILCHUIA:
MpOBe/IeHHEe, HAONIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KaY€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcusmom wmenu(ll)), MHOroatomMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anbaerngoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzammomecTBHE Kpaxmania C HOJOM),
MPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Boerunciienns 1Mo ypaBHEHMIO XWMHUYECKOW pEakIuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTA PEaKIMU 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKLIUH).

A3zoTcozeprKalue opraHu4eckue COeIMHEeHHUS.

AMMHOKHCIIOTHI Kak aM(POTepHbIC OpraHndecKne coequHeHus. du3zndeckne u
XUMUYECKAE CBOWCTBA aMHHOKHUCIOT (Ha TpuMmepe mmnuHa). buomormueckoe
3HauYe€HWEe aMUHOKUCIOT. [lenTuapl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. [lepBuuHasi,
BTOpPHYHAsg M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHs], KAYECTBEHHBIC PEAKIINH Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IMPEBPAICHUIA:
HaOJIIOZICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATYpalus OCIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIC TIOHSATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOTMMEPH3AIINN, CPEIHSSI MOJICKYJIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJINMEPU3AIUs U MOJTUKOHIEHCAIHS.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanmsi MeXIpPeIMETHBIX CBSI3€H MPU U3YYCHUH OPTaHUYECKOW XUMUU B
10 kmacce OCYILIECTBISIETCA YEpe3 HCIOIb30BAaHME KaK OOIIMX €CTECTBEHHO-
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HAyYHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JUISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O I[HUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SABJICHUE, HAYUHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpPHs, aHAJU3, CUHTE3, KjIacCUu(UKaius, NepuogUIHOCTh, HAOIIOJIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

®dusuka: MaTepus, DJHEprus, macca, aToMm, OJJEKTPOH, MOJEKya,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BeIEeCTBA, (PU3UUYCCKHUE BETUIMHBI M SAUHUIIBI UX U3MEPCHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCUHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (O€NKH, YIJIEBOABL, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC MCKOIAeMbIe, TOTUIMBO,
pPECYPCHI.

TexHoyOrus: NUIIEBbIE MNPOAYKTH, OCHOBBI PAlMOHAIBHOTO TMHUTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUYECKHUE MpenapaTbl, MaTepualbl U3
HMCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teopernvyeckue 0CHOBbI XUMUHU

XuMUYeCcKHil 3iaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/ielieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[Tepnoanueckuii 3aKoH u [ leproanueckas cuicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b NEPUOAMYECKOT0 3akoHa M Ileproanyeckol CUCTEMBI
xuMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIIaM W TEPHOIAM.
3Ha4YeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKash CBsI3b. BuHJbl XUMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJsipHas W TOJSpHAas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM M  JOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJSPHOIO M HEMOJEKYJSIPHOTO  CTPOEHUA.  3aKOH
MOCTOSAHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.
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[ToHsTe O nUCHEpCHBIX cUCTEMax. VICTMHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Howmenxknatypa
HEOpPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBs3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANUX K PA3JIMYHBIM KJIaCcCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHUYECKHX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKON XHMMHHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB,
3aKOH COXPaHEHUs U IPEBPALLCHUS SJHEPTUU TP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuun. XUMHYECKOE€ paBHOBecue. DaKTOpBI, BIUAIOIIAE HA COCTOSHUE
XUMHU4eCKOro paBHoBecus. [Ipunnumn Jle [larenbe.

DnekTpoauTuyeckas aucconuanusa. CribHBIE U ca0bie 351eKTpoiuThl. Cpena
BOJHBIX paCTBOPOB BEWIECTB: KUCJAs, HEUTPaJIbHAs, IETIOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
neMoHcTpanus Tabnui «Ileproguyeckas cucrema XuMudeckux sjaeMmerToB J. U.
MemnpeneeBay, U3yuyeHHE MOJENEH KPUCTALIUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTOpa, ONPENIEIECHUE CPEALl PACTBOPOB BEIIECTB
C TIOMOII[BI0 YHUBEPCATBLHOI0 MHANKATOPA, PEAKI[MU HOHHOTO 0OMEHA), TPOBEICHUE
MPaKTUYECKON paboThl « BiustHue pa3nudHbx (GakKTOPOB HA CKOPOCTh XUMHUYECKOU
pEeaKuumn».

Pacuérunle 3a1aqn.

PacuéTtel 1o ypaBHEHUAM XUMHUYECKHX PEAKIHM, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAs JOJIS
BEILIECTBAY.

Heoprannuyeckass xumms

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamyeckor  cucreme
xuMuueckux sneMmeHToB [[. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAIOB (HA IpuUMepe
KHCIIOpoa, cephl, pocdopa u yriaeponaa).

XHWMHUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
dbochopa, yrimepoga U KpeMHHs) U HMX  COCAMHEHUUA  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSUHEHMUI).

[IpumeHeHnEe BAXXKHENUIIINX HEMETAIUIOB U UX COEAUHECHUM.

Meraubl. [lonoxenue meramnoB B [lepuoanyeckon cucteMe XUMHYECKHUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guznueckue cBoiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSHKEHUM METAJIIOB.
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XUMHUYECKHE CBOMCTBA BAXHEUIIIUX METAJJIOB (HATPUM, KaJIMM, KaJbIIUH,
MarHui, aJlOMUHUHI, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crnocoObl MOJydeHUs MeTauioB. [IpuMeHeHHe MeTalsiIoB B OBITY H
TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MNpPEBpalllCHUN:
M3YUYCHHE KOJUICKIIMH «MeTaibl M CIUIaBbI», 00pa3Il0oB HEMETAJIOB, PEIICHUE
AKCTIICPUMEHTAJILHBIX 3a/a4, HaOJNI0JIeHHEe W OIMCAaHHE JEMOHCTPAIlMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOACHCTBHE THJIPOKCHIA aFOMUHUS C PACTBOPAMH
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIM1 Ha KATHOHBI METAJLJIOB).

Pacuérnnie 3anaun.

Pacuérel Maccel BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO W3 YYAaCTBYIOIIUX B PEAKIIUU BEIIECTB,
pacuy€Thl Macchl (00bEMA, KOTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMHU, €CJIH OTHO
13 BEILIECTB UMEECT MPUMECH.

XHUMHUS U )KM3Hb

Ponp xuMum B 0OeCriedeHUH SKOJIOTHYSCKOM, SHEPreTHYECKOW M IHIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJax ITO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPUHIUIIAX TPOMBIILICHHOTO
MOJTY4YEHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB W MAaTECPUATOB: BAKHEUIINE CTPOUTEIBHBIE
MaTepUuayibl, KOHCTPYKIIMOHHBIE MaTe€pHUabl, KpacKdh, CTEKJIO, KEpaMHUKa,
MaTepUaNIbl I AJIEKTPOHUKH, HAHOMATEPHUaJbl, OPTraHUYECKUE U MUHEPAJIbHBIC
yaoOpeHus.

XuMHus W 3J0pPOBbE YEJIOBEKA: IpaBHJia MCIIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IIpaBuiia 0€30MMacHOr0 UCITOIb30BaHUS MIPENapaToB OBITOBOM XUMHUH B
TOBCEIHEBHOM KU3HU.

MexnupeaMeTHbIe CBS3H.

Peanuzaumst  MeXNpeOMETHBIX CBA3€H NOpU  K3ydyeHUH oOwmed u
HEeOpraHudeckol XuMuM B 11 Kiacce OoCyIIECTBIISIETCS Ye€pe3 MCIIOIb30BaHUE KakK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TaK U TOHSATUM, SBIAIONIUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, Kilaccuukaius, MepUOJUIHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJECIUPOBAHHUE, U3MEPEHHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPTUsi, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MYECKUE BEIUYMHBI U €AUHUIIBI UX
W3MEpPEHUS, CKOPOCTb.
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buomorus: kieTka, opraHm3M, OSKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIC MOPOJIBI, MOJIE3HBIC UCKOMAeMbIe, TOTUIMBRO,
pPECypCHI.

TexHoyorus: XuMuU4YecKasi MPOMBIIUIEHHOCTh, METAJUTyPrusi, MPOU3BOJICTBO
CTPOMUTEIIPHBIX MAaTEPHUAJIOB, CEJIbCKOXO3SHMCTBEHHOE ITPOM3BOJICTBO, IHINCBAs
MPOMBINIJICHHOCTh,  (hapMalrieBTHUecKass  IPOMBINIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS
oOy4arolmuMuCs TporpaMM cpeaHero oOiiero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TOpeIMETHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS MPOrpaMM CPEAHEro OOIIETo
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHMHs» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHus BBIJICICHBI CIICAYIOIIUE COCTABIISIOIIHIE:

OCO3HAHHE OO0YYaIOIIMMHUCS POCCUHUCKOW T'PAKIAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOTIPEICICHUIO;

HaJIM4KMe MOTUBALIMH K O0yUEHHIO;

LeJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAJAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloUIMXCS PYKOBOJCTBOBAThCS B CBOEH
NESATENBbHOCTH IEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHYECKOT0 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh
LEU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeameTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOW JESATENBHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLUOKYJIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
U HJeaJlaMd POCCHMCKOTO TPakIaHCKOro OOIecTBa, MPUHATHIMU B OOIIECTBE
HOPMaMM Y TOpaBWIAMM  TOBEJIEHHUS,  CIOCOOCTBYIOLIMMHU  MpoLeccaM
CaMOINO3HAaHUS, CaMOpPAa3BUTHUS M HPABCTBEHHOIO CTAHOBJICHMS JIMYHOCTH
oOyyJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpakaroT
c(OPMHPOBAHHOCTh OMNbITA IO3HABATEILHOM M MPAKTUYECKON J1€ATEIbHOCTH
o0yuJaronmxcs Mo pean3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTHu:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIOIUMUCA CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS O COLMAIBHBIX HOpPMax U TMpaBUiaX MEXKIMYHOCTHBIX
OTHOUIECHUH B KOJJIEKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUECKOU JIEATEILHOCTH IIPU CO3JaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YY€OHBIX U MO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUH XUMUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY H
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YUCOHOU NEATEIHLHOCTH,

2) NaTPHOTUYECKOTO BOCTIUTAHMS

LIEHHOCTHOIO OTHOLICHUSI K HCTOPUYECKOMY M HAyyHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUM;

YBaXEHUSI K MPOLECCYy TBOpYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKH €CTh pe3yJbTar
JUIMTEIbHBIX ~ HAOJIOJAEHUN, KPOIMOTIUBBIX HOKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYyAa YYEHBIX U IPAKTUKOB;

MHTEpeCca U ITO3HABATEIbHBIX MOTUBOB B IIOJIYYE€HHUH U MMOCIEAYIOLIEM aHATU3E
nH(pOpMaIIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U TOCTYIKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe30omacHoro oOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOIO/IeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BElleCTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHIUBUAYAIHHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBEIECHUS B CUTYalUsAX, YTPOKAIOIINX 30POBBIO U JKU3HU JIFOCH;

OCO3HAHUSI MOCJEICTBUN W HENPUITUS BPEIHBIX MPUBBIUEK (YHOTpeOJIEHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKON
NESATENHbHOCTH, OOIIECTBEHHO TIIOJIE3HOW, TBOPUYECKOW W JPYTrUX BHUAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);
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UHTEepeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YKCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOIAM TPyJa U pe3yabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUJyalIbHOW TpPAEKTOPUU
oOpa3oBaHus, Oyaymield MPOoPEecCHu W peanu3alud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
oTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOLIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS KM3HH HA 3EMIIE;

NOHMMAaHUA TJI00aJbHOTO XapakTepa SKOJIOTHYECKHX MpoOsieM, BIUSHUSA
HKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOJHON U COLMATIBHON CpEbL;

OCO3HAHHUSI HEOOXOJUMOCTH HCIIOJNIb30BAHUSA JOCTHIXKEHUNW XUMHH  JUIs
pELIeHHs] BOMPOCOB PALIMOHATIBHOTO MPHUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCIIIUX Bpel OKPYKaAIOLIEH
OPUPOJIHON cpezie, YMEHHUs] MPOTHO3UPOBATH HEOJIArONpHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALLAT UX;

HaJIU4YUs Pa3BUTOIO IKOJIOTMYECKOTO MBIIUICHHS], IKOJIOTHYECKON KYJIbTYpBI,
onbITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COLIMAIIBHOU
NPAaKTHUKE, CHOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NMOHUMAaHUSl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHHS €€ poiu B
GbopMHpPOBaHUM PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeACTaBlIeHUs] 00 OKpPYXaloleM MHUpE Kak O €IMHCTBE NPUPOABl U YEJIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH W PpELIEHWH MpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI;

yOeXKIAEHHOCTH B  0COOOM 3HAYUMOCTH XHMHH I  COBPEMEHHOM
IMBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPABJIEHHOCTH U BaXKHOU POJIU B CO3JaHUU
HOBOM 0a3bpl MaTepHAIbHOM KYJbTYphI, PEIIEHUH TJIOOAIBbHBIX MpoOiIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DYHEPIETUUECKOM, MUIIEBON U
HKOJIOTMYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIULMHBI, OOECIEYEHUH YCIOBHUU
YCHELIHOTO TPY/Ja U SKOJOTUYECKU KOM(POPTHOMN JKU3HH KaXKIOr0 WjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOIb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
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IPOUCXOAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MTOJIyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
peteHust IpoOsieM B PeabHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HENPEphIBHOMY  00pa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM TpyJZa B pa3iIu4HbIX cepax NpodhecCUOHaIbHON
NEATENBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMera «XuMus» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMbIE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
IEJOCTHOCTh HAYYHOW KapTHHBI MHpa W CHENU(PHUKY METOIOB IO3HAHUS,
HCIIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, Hay4YHBIA (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICA0BaHUE, HAOIOACHNE, U3MEPCHHE, SKCIIEPUMEHT U IPyTHUE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBarome (dbopmHpoBaHue (yHKIHMOHAIBHOM
IPaMOTHOCTH U COIMATIbHON KOMIIETEHIIUN 00YYaroNXCs;
CHOCOOHOCTB oOyJaromuxcs UCMOJIb30BaTh OCBOEHHbBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B MO3HABATEIBHON U COLUAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJIbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJOoruvyeckKue aecTBUsI:

CaMOCTOSITETbHO  (OpMynMpoOBaTh W aKTyaJIM3UpOBaTh  MpooOsemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIH JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHKEHUSA, COOTHOCUTD PE3YJIHTATHI AEATEIIbHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,
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WCITIOJIb30BATh COOTBETCTBYIOIINE TOHSITHS ISl OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBIICHUI;

BBIOMpAaTh OCHOBAaHHUA M KPUTEPUM JIs KJIacCU(PUKALMM BEHIECTB U
XMMUYECKUX PEAKIUM;

YCTAHABIIMBATh IPUYUHHO-CICJICTBEHHBIE CBSI3M MEXKAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTUYECKHE pPACCYXKIEHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYUS B paccMaTPUBAEMbBIX
ABJICHUSIX, (POPMYIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3YEMbIE B XUMUU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BBIBATH MOJAEIIbHBIC MPEACTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTAa, XUMU4ecKkas (popmylia, ypaBHEHHE XUMUUECKON peaKiuu
— MpU PEIICeHUH Y4YEOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSThH
HA3BAHHBIE MOJICJILHBIE MPEICTABICHUS JIJIs1 BBISIBICHUSA XAPAKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMAYECKHUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE 1eiiCTBUA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOI'O ITO3HAHHUS BEIIECTB U XUMHUYECKUX
peaxkLuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABWIHBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS U IIPOBEICHUSA
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mporiecca, CaMOCTOSITEIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMYyIHpPOBATH
0000111eHUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOEIIaHHON paboTe;

npuoOpeTaTb OMNBIT YYEHUYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
JEATEeNIbHOCTH, MPOSBIISATH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
ITOMCKY METOJI0B PELICHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO PAa3JIMYHbIX METOJIOB
MTO3HAHUSL.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HUHPopMauu (Hay4HO-
NOMyJisIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPABOYHBIE MMOCOOUS,
pecypcbl MHTEpHETa), aHaTU3UpOBaTh WH(DOPMAIUIO PA3IUYHBIX BHUIOB U (PopM
IIPEJICTABJICHHUS, KPUTUYECKU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTE;
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bopMyTUPOBATh 3aMPOCH U MPUMEHSATH PA3HYHBIE METOJbI MPU TIOUCKE U
orbope wmHpOpPMAIIUHA, HEOOXOAUMOW IS BBIMOJHEHUS YYCOHBIX 3aja4
OTIPEIENIEHHOTO THUIIA;

pUOOpETaTh OIBIT KCIOJIB30BAHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMYy  MPEACTABICHUS
uHpopmarmu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKU U JIPYTHE);

MCIIOJIb30BATh HAYYHBIN A3BIK B KAUECTBE CPEJICTBA MPU PAbOTE C XUMUIECKOMN
uH(popMaluen: NMPUMEHATh MeEXNpeIMeTHble ((hU3NYecCKue U MaTEeMaTUUYECKUE)
3HAKU U CUMBOJIbI, (POpMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HATJIATHOCTH.

OBjaieHHEe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J€HCTBUAMM:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJIaeMOW TeMbl B XOJI€ AMANOTa HW/HiIn
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHPOBATH CBOU  MPEAIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHUS TIPE/IJIOKEHHOH 3a/1a4H;

BBICTYNATh C TMpe3eHTAIlMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENTEHO MM COBMECTHO CO CBEPCTHUKAMM MPH BBHITOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONH padOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO TpoeKTa U (OPMYIUPOBATH BBHIBOIBI
0 pe3yJbTaTaM MPOBEACHHBIX HCCIEJOBAHUNA MyTEM COTJIACOBAHUSA TO3HUIMHA B
X0J1e 00CYXICHUSI 1 00OMEHA MHCHUSIMH.

OBjajieHHe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENTFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NeSTeNbHOCTh, Ompefensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH U IO MeEpe
HEOOXOJAMMOCTA KOPPEKTHPOBATh TPEIaraéMblii aJroput™M JACUCTBUN TpuU
BBITIOJIHEHUM YYEOHBIX UM HCCIEAOBATENbCKUX 3ajay, BbIOMpaTh HauOolee
3¢ dexTuBHBIN croco0 HMX peueHuss ¢ Y4ETOM TNOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JCATEIIPHOCTH HA OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.

ITPEJMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHUs Kypca «OpraHudeckas XUMUS)
OTPAXKAKOT:
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c(hOPMHUPOBAHHOCTh  NPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAY4YHON KapTUHBI MUPA, POJIM XMMHUU B [IO3HAHUU SIBJICHUW IPUPOBI,
B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JHUYHOCTH, €€ (DYHKIIMOHATBLHON
IPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3/IOPOBBIO U MPUPOIHOU Cpelie;

BJIJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpass  BKJIKOYACT:
OCHOBOIIOJIATAIONIME TOHATHUS (XMMHYECKHH DJIEMEHT, aToM, 3JEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHYECKAas
CBsI3b, CTPYKTypHas ¢dopmyiia (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00bEM, YIJIEPOHBIN CKeeT, PYyHKIMOHANIbHAS IpyINa, paguKall,
M30MEPHsL, U30MEPBI, TOMOJIOTUYECKUN PSJT, TOMOJIOTH, YTIIEBOAOPO/IbI, KUCIOPOA U
a30TCOJIEPKAIME COEAUHEHUS, MOHOMED, IMOJUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COEJIMHEHHUSI); TEOPUU M 3aKOHBI (TEOpHUsi CTPOEHUS
opranuueckux BemiectB A. M. BytiepoBa, 3aKk0H COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallke B OCHOBE IOHUMAHUS NPUYUMHHOCTH M CHCTEMHOCTH XUMHYECKUX
SBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IMOJIYYEHUU U
0€30MacHOM HCIOJIb30BAHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM IEATEIbHOCTH Y€EJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTepHbIE MPU3HAKUA TOHSATHM,
YCTAHABIIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOUIME IMOHSITHUS TPH
OIMCAaHUU COCTABA, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COCUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHMI HCIOJNB30BATh XMUMHYECKYI0 CHUMBOJIMKY JUIS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
bopMynT OpraHMYECKHWX BEMIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHMYECKUMX BELIECTB I WUIKOCTPALUU HX
XUMHUYECKOT'0 U ITPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATh MPUHAJIEHKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEMIECTB II0 HX COCTAaBY M CTPOCHUI0 K ONPEACIEHHOMY
KJIACCy/Tpynme COeqUHEHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOJEPIKAIIUe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTh KM Ha3BaHUA IO
cuctematuueckoit HomeHknatype (IUPAC), a Takke NpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPONWIECH, AalleTHUJIEH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, (hopManbiaeruj, aleTalbJeTul, MypaBbUHAas
KHUCJIOTa, YKCYCHasl KHCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(OpPMHUPOBAHHOCTh YMEHUSI OMNPEACNSITh BHUABl XUMHUYECKON CBSI3HM B
OpraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);
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c(OPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa ais o0bsICHEHHs] 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHNUE, (DU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTENCH pa3IUNYHBIX KIJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, dTUJICH, MPONWJICH, alleTujeH, OyTaauen-1,3,
MeTui0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUJICHTJIUKOIb, TIIUIEPUH, PEHOI,
alleTalbJIeTU, MypaBbUHAsl U YKCYCHAsI KHCIIOTHI, TJII0KO3a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WILTIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUHA C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CBIpbs (HE(Th, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePa00TKU U MPAKTUIECKOE
IPUMEHEHUE TTPOYKTOB NIEPEpadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHH TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOJYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpPMHPOBAHHOCTh YMEHHMI BIIaJIeTh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YeMbIX B XUMHH TPU MU3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTTUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHSTHS PEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W J1abopaTOpHBIM O0OPYJIOBAaHHMEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU TIO0 BBIOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHUH IUTAHUPOBATh W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB MMPU HATPEBaHUH, MOJTyUYCHUE
ATWICHA U N3YYCHHE €0 CBONCTB, KAUECTBEHHBIE PEAKITNN OPTAHMIECKUX BEIECTB,
JieHaTypalus OeJIKOB MPU HATPEBAHUH, [IBETHBIE PEAKIINHU OEITKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHHUKU O€30MaCHOCTH MpuU OOpalleHud ¢ BEUIeCTBAMU U
7a00paTOpHbIM  000pYJOBaHUEM, TMPEJACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3aMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIHA U
(dbopMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIIMIO, TONyYaeMyl0 M3 Ppa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uH(popmanuu, aTepHET N Apyrux);
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chOpPMHPOBAHHOCT, ~ YMEHHH  COONIIOMAaTh  TpaBWia  DKOJIOTHYECKHU
1[EJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JNEATEIBHOCTH B IENIAX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXKAlOIIEH MPUPOJHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEIECIEHHBIX OPraHUYECKHUX
BEILECTB, MOHUMasi cMbIca mnokaszarend I[IJIK, moscHsaTe Ha nmpumepax crocoObl
YMEHBIICHUST W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCWCTBHS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB U
XMMHWYECKUX SIBIICHUN;

JUISL CHENBIX W CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HadueHui JI. bpalinsa mis 3anmucu XMMHUYECKHUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XUMUS OTPaxkaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOBIL,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (DPYHKIIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJIOTHUYECKHU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO M IPUPOJIHOM CpelIe;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE MOHATHSA (XHUMHUYECKUH 3JIEMEHT, aroMm, M30Tom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHh OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAJUIMYECKas, BOJIOPO/IHAS ), KPUCTATUIMUECKasK PEIIETKa,
TUMBl ~ XUMUYECKUX  PEAKUUM, PpacTBOp, IJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaklui, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
ANEKTPOJUTHYECKON Juccolmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIlCHUSI SHEPTUU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMUU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKUE CBEICHHUS O CBOMCTBaXx,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM HMCTOJIB30BAHUH BAKHEUIITUX HEOPTaHUICCKUX
BEIIECTB B OBITY U MIPAKTUYECKOM ESITEILHOCTH YEJIOBEKa;
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c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIC TPU3HAKHA TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA IPU
ONMCAaHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALCHUN;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYI0 CHUMBOJIMKY JIJIS
cocTaBlieHHsT (OPMYJ BEIIECTB M YPAaBHEHHH XMMHYECKUX  pPEAKLUH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBranbHbie Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
W3BECTh, HETALIEHAs] U3BECTh, TUTHEBAS COAQ, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUMN OINpPEACATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJEHTHAs, MOHHAsI, METAJNINYECKAasi, BOJIOPOJIHAS]) B COCTUHEHUSX, TUI
KPUCTAJUIMYECKONW PEIMETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJISApHasi,
MOHHAs!, METAJUIMYECKas), XapakTep Cpebl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUM,

c(hOpMUPOBAHHOCTD YMEHHI yCTaHaBJIMBATh NPUHAJJICKHOCTh
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K OMNpPEAeNEHHOMY KIacCy/Tpylie
COEJIMHEHUM (TMPOCThIC BEIIECTBA — METAJUIbl U HEMETAJIIbl, OKCH/Ibl, OCHOBaHUS,
KHUCJIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMbICI MEPUOAMYECKOro 3akoHa /l.
N. MenpeneeBa u 1€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIINH;

chOpMHPOBAHHOCT, YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnonnueckoil cucTeMsl
xumuueckux snemenToB JI. M. MenneneeBa, WCIONB3ysS MOHATHS «S-, P-, -
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUICCKHE YPOBHIY», OOBSICHITH 3aKOHOMEPHOCTH
M3MEHEHHS] CBOMCTB XMMHWYECKHUX AJIEMEHTOB M UX COEAUHEHUN MO MepuojaM u
rpynnaM [lepuogunueckont cucrembl xuMudeckux 3semeHToB /. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBAThH)  OOIIHE
XUMHUYECKHUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMUHBIX  KJIACCOB,
MOATBEPKAATh CYILIECTBOBAHWE T€HETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3TUYHBIM MpPHU3HAKaM (YUCIY U COCTaBYy pPEarupyrollux BEUIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMHPOBAHHOCTh YMEHHMM COCTaBJISTh YPABHEHUSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKlnii MOHHOrO 0OMeHa, yUYUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;
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c(hOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHEC
KAueCTBEHHBIM COCTaB pAa3jUYHBIX HEOPTraHWYECKUX BEIIECTB, paclo3HaBaTh
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHMIl  pacKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakiuy OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE MPOLECCHI,
JIeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsSI CEPHOM KHUCIIOThI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTH NPEJCTaBICHUNH 00 OOIIMX HAyYHBIX NPUHIIMIAX U
HKOJIOTMYECKUX MPOOJIeMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCIEHUSA C HCIOJIb30BaHUEM
MOHSTHUS «MACCOBas JI0JIS BEIIECTBA B paCTBOPEY, O0BEMHBIX OTHOIICHUH ra30B MpHU
XUMHUYECKUX PEaKIMSAX, MacChl BEHIECTBA WJIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOrO M3 YYacCTBYIOUIMX B PEaKUUU
BEIECTB, TEIJIOBOr0 3(P(eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPaBHJIa MOJIb30BAHUS XUMUYECKON
MOCYJIO ¥ J1TabopaTOpHBIM O0OPYJIOBAaHHWEM, a TaKXKe MpaBWiIa OOpaleHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHSIMH IO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIIBITOB,;

chOpPMHUPOBAHHOCTh yMEHUH IUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCUIA BOJOPOJia B MPUCYTCTBUU KaTalM3aTopa,
OTIpEJICIICHHE Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBI0 YHUBEPCAIBHOTO
WHIMKATOPA, BIMSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMd HMOHHOrO OOMEHa, KayeCTBEHHBIE pEeaKIMu Ha Cyib(aT-, KapOoHAT- U
XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3a7a4 I10
temam «Metaib»y U «HeMerannbe») B COOTBETCTBUM C MPAaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOPAIEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBAaHUEM,
NPEACTaBIATh PE3yJNbTaTbl XHMMHUYECKOIO OJKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIUI U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yNbTaTOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMHUUYECKYIO
uH(pOpMAaIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaruu, IHTepHeT U ApyTHX);
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chOPMHPOBAHHOCTh ~ YMEHHH  COONIOMATh  TpaBWja  JKOJOTHYECKH
1[EJIeCO00Pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JNEATEIBHOCTH B IENIAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAKOUIEH MPUPOJHOU Cpenbl, OCO3HABAaTh
OMAaCHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, mosdcHAT, Ha mnpumepax cHocoObl yMEHBUIEHUS M
MpEeAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJIENBbIX M CJIA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYCUHYI0 cUCTeMy oOo3HadeHuil JI. bpains s 3amucu XUMHYECKHUX

dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoabnbsie IlpakTuyeckune
NPOrpamMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcebl
Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYEeCKOM XUMUM
IIpenmer opranndeckoit xumuu. Teopust
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A. 3
M. bytieposa
Hroro no pasneny 3
Pa3znea 2. YriaeBoaopoanbl
2.1 [IpenenbHBIE YTIEBOIOPOIBI — ATKAHBI 2
59 HenpenenbHble yrieBoJopO/Ibl: aJTKEHBI, 6 1
' aJKa/JueHBbl, ATKUHBI
2.3 ApoMatudecKkue yrieBoaoposl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 1
' UxX mepepaboTka
Hroro no pazaeny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeTuHeHust
3.1 Cruptel. denon 3
Anbpaeruabl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTIVRL 2P 7 1

Crnoxuble 3(upbl
3.3 VYrneBomasl 3 2
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Hroro no pasneny 13

Pa3znea 4. A3oTconep:kaniue OpranHnyeckue coeIuHeHus

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku 3
Wroro no pazneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. BoiokHa 2

Utoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34
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KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnsie IlpakTuyeckune
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKkoH
1.1 u [lepnonnueckas cucremMa XUMHUECKUX 3
anemeHnToB /l. 1. Menneneesa
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Hroro o pazneny 13
Pa3nea 2. Heopranunueckasi xumust
2.1 Mertainbst
2.2 Hewmerannsl 1
53 CBs13b HEOPTaHUYECKUX U OPTraHUYECKUX 5
' BEIIECTB
Hroro no pasneny 17
Pa3zpen 3. XuMus u ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI
10 KJIACC

Kon

IIpoBepsiemble npeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI OCHOBHOI

MPOBEPSIEMOT0
pe3yJbTarTa

00pa3oBaTe/ILHOI MPOrpamMMbl CpeiHero 001ero o0pazoBaHus

1 TeOpeTI/I‘lCCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

ChopMHupOBaHHOCTH MPEICTABICHUH O XMMHUYECKON COCTaBIISIONIEH

GCTeCTBeHHOHaquOﬁ KapTUHbI MHpaA, POJIM XHUMHHU B IIO3HAHUHU

11

SBICHUH TPUPOIBI, B (OPMUPOBAHMM MBIIUICHUS W KYJIBTYPHI

JUYHOCTH, €€ (PYHKIMOHATHHOM TPAaMOTHOCTH, HEOOXOIUMOW ISt

pelICHUA TMPAKTHYCCKUX 3adad H 3ISKOJIOTMYCCKH 000CHOBAHHOI'O

OTHOLIEHUS K CBOEMY 3JI0POBbIO U IPUPOTHOM cpesie

Bnagenue cucremMoil XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:

OCHOBOIIOJIararomue HIOHATHUA (MOJ'IGKy.]'Ia, BaJICHTHOCTbD,

OJIEKTPOOTPUIATCIIBHOCTh, CTCIICHb OKUCJICHUS, XUMUUYCCKas CBA3b,

MOJIb, MOJISIpHAsi Macca, MOJISIPHBIH OOBEM, YIIIEpPOIHBIN CKeJerT,

GyHKIMOHANbHAS ~ TpyMNIa,  paauKal,

HU30MCpu, HU30MCPHI,

TOMOJIOTHYECKHI paa, TOMOJOI", yriieBOAOpPOAbI, KHUCIOPOA- H

1.2

a30TcoACpKalue COCANHCHUA, OMOJOrHYECKU aKTHUBHBIC BCIICCTBA

(yrneBompl, )KUpbI, OEJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,

BBICOKOMOJICKYJIIPHBIC COCI[I/IHGHI/IH); TCOPHUU U 3aKOHLIL (TeOpI/IH

XUMUYECKOTO CTpOeHHs opranudeckux BemiecTB A.M. bytieposa),

3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHUMUU, (baKTOJ'IOFI/I‘IeCKI/Ie

CBCIACHHUA O CBOﬁCTBaX, COCTaBC, TIIOJYUCHUH U 0e301acHOM

HCIIOJb30BaHUNU BaKHEHIIINX HCOPraHNMYCCKUX U OPraHUuYCCKHUX

BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIbHOCTH YCIOBCKaA

ChopMupoBaHHOCTh yMEHUIl BBISABIATH XapaKTEPHblE MPU3HAKU

1.3

HOHHTHﬁ, YCTaHaBJINBATb nux B3aMMOCBA3b, HUCIIOJIB30BAaTh

COOTBCTCTBYIOIIMEC IIOHATHUA IIPU OIHMCAHHU COCTaBa, CTPOCHHUA U

MpEeBpAIICHUI OPraHMYECKUX COSIUHEHUN

c(hOpMUPOBAHHOCTh YMEHUN HUCIIOIH30BATh XUMUUYECKYIO CUMBOJIUKY

JUIL COCTABJICHUSI MOJIEKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOMH,

14
XMMHMYECKHX  peakUud,  H3TOTaBJIMBATH

COKpamEéHHON) (opMyn OpraHMYECKUX BEIIECTB U YpPaBHEHHM

MOJACIIN MOJIEKYII

OpraHu4YC€CKUX BCHICCTB I MWIIIOCTpAIMU HUX XUMHYCCKOIO U

MPOCTPAHCTBEHHOT'O CTPOCHUS



1.5

1.5

1.6

2.1
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ChopMupoBaHHOCT, YMEHHM YCTaHABIMBATH MPUHAATIE)KHOCTH
HU3YYCHHBIX OPraHMYCCKUX BEHICCTB IO HMX COCTaBy W CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymme) COoeauHEHHWH (yriIeBOJOPOIbI,
KHCJIOPOJ U a30TCOCPIKAIINE COCIAWHEHHS, BBICOKOMOJEKYJIISIPHBIC
COGI[I/IHGHI/ISI), JaBaThb 2001 Ha3BaHUsA o CHUCTEMATHUICCKOU

nomenkiarype (IUPAC)

C(bOpMI/IpOBaHHOCTB YMCHUA ONIPCACIIAThL BUbL XHUMHUYECKOH CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OJMHAPHBIE U KPATHbIC)

ChopMUpOBaHHOCTb YMEHMS IPUMEHATh: IOJOXKEHUS TEOpUU
CTpOeHMs opraHnuueckux BemiectB A.M. bytinepoBa /i o0bsiCHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH

COXPAaHCHUA MACChI BCIICCTB

Yraesogoponsl.  Kuciopoacomepxkamme ©W  a30TCOAEpKAIIUe

OpTraHUYCCKUC COCAUHCHUS. BBICOKOMOJIGKY.HHPHBIC COCIMHCHUA

ChopMupoBaHHOCT, YMEHUI NPUBOIAUTH TpPUBHUATIBHBIC HAa3BaHUS
OTJIENIbHBIX OPraHWYECKHX BELIECTB (ITHIJICH, MPOIMMIIEH, aleTUJIEH,
STWJIEHTJIMKOJb, TIUUEPHUH, (eHON, (popMalibIerus, aneranbIeru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCJIOTA,
CTeapHHOBasl KHCIIOTa, TIIIOKO3a, (PYKTO3a, Kpaxmal, LeJUTI0J03a,

TJIMIIHH)

2.2

2.3

2.4

ChopMupoBaHHOCTE YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE,
(¢u3MYecKre W XMMHYCCKHE CBOMCTBA THUIMYHBIX IPEICTaBUTEICH
paSJ'II/I‘-IHI)IX KJ1aCCOB OpFaHI/I‘-ICCKI/IX BCIICCTB (MCTaH, 9TaH, 3THUJICH,
MpONWIIeH, areTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OGeHzodn,
METaHOJI, ATAHOJ, STUJICHTIINKOIIb, TIUIEPUH, (PEHO, alleTAIbICTH]I,
MypaBbHHAS M YKCYCHasl KHCIIOTHI, TJIFOKO3a, Kpaxmall, [eJUT0JI03a,

aMUHOYKCYCHasl KUCJIOTA)

ChopMUPOBaHHOCTh YMEHUS HJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEXIY THIUYHBIMH  TPEJCTABUTEIIIMU  Pa3IMYHBIX  KIACCOB
OPTaHMYECKUX  BEIIECTB  ypPaBHEHUSMH  COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIHiA C UCTIOIh30BAHUEM CTPYKTYPHBIX POPMYIT

CpopMHUpPOBAaHHOCT, ~ YMEHHS  XapaKTepU30BaThb  HMCTOYHUKU
YIJIEBOJIOPOIHOTO ChIPbs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI
UX T1epepabOTKM W  MPAKTUYECKOE MPHMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3HB. PacuéThl
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ChopmupoBaHHOCT, YMEHUW BIAAeTh CHUCTEMOW 3HaHUU 00
OCHOBHBIX METOJ[aX HAyYHOTO TMO3HAHUS, UCIOJIb3YEMBIX B XUMHH
MpU U3YYEHUU BEIIECTB U XWMHUYECKUX SBJICHUN (HaOioaeHue,
U3MEpPEHHE,  HKCIIEPUMEHT,  MOJICIMPOBAaHUE),  HCIOJIb30BAThH
CHUCTEMHBIE XHMHMYECKHE 3HAHUs IS TPUHATUS pPEIICHHH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX C BEIIECTBAMU U UX

IPUMECHCHUEM

ChopmupoBaHHOCT, yMEHUU COONIOAATh TPaBUJA TOJIH30BAHUS
XUMUYECKON TOCYION U JIaOOpaTOpPHBIM OOOPYIOBaHUEM, a TAKKE
MpaBmIia 0OpaIeHNs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKITUSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XUMHWUYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh ~ YMEHHMH  IJIAaHUPOBATH W BBIMOJHATH
XUMHUYECKHH SKCIEPUMEHT (IIPEBpallleHUs] OPraHUYEeCKUX BEIIECTB
IIPM HArpeBaHWM, IOJIyYCHUE JTWUICHA U H3Y4YCHHE €r0 CBOMCTB,
KayeCTBEHHbIE PEAKIUM OPraHUYECKUX BEIIECTB, JEHATypalus
OETIKOB MPHU HarpeBaHUM, IBETHBIC PEAKIIUN OEITKOB) B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH O€30MIaCHOCTH ITPHU OOPALEHUHU C BELLIECTBAMU
U 7a00paTOpHBIM  00OpYIOBaHMEM; TMPEACTABIATh PE3yJIbTaThl
XMMHUYECKOTO JKCIIepUMEHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOLMX peakiuii 1 (opMyIupoBaTh BHIBOABI Ha OCHOBE

OTUX PC3YJIbTATOB

3.4

3.5

3.6

ChopmupoBaHHOCT, ~ YMEHHH  TPOBOAWTH  BBIYUCICHUS  TI0
XUMHUYECKUM YpaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBa UCXOAHOTO
BEIIECTBA WJIM MPOAYKTa pEaKlUUU IO HU3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJJHOT'O M3 UCXOAHBIX BEUICCTB UJIN MPOAYKTOB peaKI_II/II/I)

ChopmupoBaHHOCT, ~ yYMEHHUH  KPUTHYECKH  aHAJIW3UPOBATH
XUMHAYECKYI0 HH(OpMAINIO, TMOIYyYaeMyl0 W3 pPa3HBIX HCTOYHHKOB

(cpenctBa MaccoBoit nH(opMaru, cetb IHTepHET U ipyrue)

CpopMUpPOBAaHHOCTH YMEHUN COOJIO/IaTh TpaBUiIa SKOJOTUYECKU
1eJ1IeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOM JESATEIHHOCTH B
HENSIX COXPAHEHHUs CBOEro 3[0POBBS U OKpY)KAIOIIEH MPHPOIHOMN
Cpenbl, 0OCO3HABaTh OMACHOCTh BO3JCUCTBHUS Ha JKUBBIC OPTraHU3MBI
onpeeaEHHBIX OPraHNYECKUX BEUIECTB, TOHUMAsi CMBICI TOKa3aTels
I[IAK (mpenenbHO JOMYCTHMOW KOHIEHTpAIMU), TMOSCHATH Ha
MpUMepax CHocoObl YMEHBIICHUS M MPEIOTBPALICHUS UX BPEIHOTO

BO3JICCTBHS HA OPTaHU3M YE€JIOBEKa



11 KUIACC
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Kon

NpoBepsieMoOro

pe3yJibTara
1

11

1.2

1.3

1.4

IIpoBepsiemble MpeaAMeTHBIE PE3YJIbTATHI OCBOEHHsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CPETHEr0 001Iero 06pa3oBaHMs

TeopeTquCKHe OCHOBBI XUMHH

Bnanenue cucremMoil XMMHMYECKMX 3HAHUM, KOTOpAas BKIIIOYAECT:
OCHOBOIIOJIATAIOLINE  TOHATHS  (XMMUYECKUH  3JJIEMEHT,  aToM,
ANIEKTPOHHAsT 00OJI0OYKa aroma, S-, p-, 0-3JEKTpOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, D3JEKTPOOTPULIATEIHLHOCTD,
CTENEHb OKHCIICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBIM 00BEM, KpHUCTAUIMYECKass PEIIETKA, TUIBI XUMHUYECKUX
peakuui (OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIC, 9K30- u
SHIOTEPMHUUECKUE, PEAKIIH HOHHOTO 0OMEHA), PACTBOP, SJCKTPOIUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIUTHYECKAs] JTUCCOLMALNS, OKHUCIIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOM pEaKlMUH, XUMHUYECKOe
paBHOBECHE); TEOPUM U 3aKOHBI (TEOPHUS BIEKTPOIUTHUYECKOMN
nuccormanmu, lIlepmonnueckuit 3akon J[.M. MeHnneneeBa, 3akoH
COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(haKkTOJIOTMYECKHE CBEICHHUSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0€301MacCHOM MCIOJIB30BAHNN BAKHEHIIINX HEOPTaHMUYECKUX BEILECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

C(i)OpMI/IpOBaHHOCTL YMCHHﬁ BbBISABJIITE XAPAKTCPHLBIC TIPHU3HAKH H
B3aMMOCBA3b HN3YUYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIINEC
IOHATHUA TIIpU OINHUCAHWUHU CTPOCHUSA U CBOMCTB HCOPTaHUYCCKUX
BCIIECTB U HX npeBpameHHﬁ; BBIABJIATH B3aMMOCBA3b XHMHUYCCKHUX
3HAHUI C IIOHATHUAMUA )41 npeaACTaBJICHUAMU APpyrux

CCTCCTBCHHOHAYYHBIX ITPCIAMCTOB

BnaneHHe OCHOBHBIMH MCTOJAMH HAYYHOI'O ITO3HAHHWA BCIHICCTB U
XUMHYECKHUX SBIICHUM (Ha6J'IIOI[€HI/Ie, HU3MCPCHHUEC, OKCIICPHUMCHT,

MO/IETUPOBAHUE)

ChopmupoBaHHOCT, YMEHMI OMNPENENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XMUMHUYECKUX OJJIEMEHTOB B COCIWHECHUSAX Pa3JTUYHOrO
COCTaBa, BHJ XUMHUYECKOW CBs3M  (KOBAJCHTHAs, HOHHAsi,
MeTaJTn4yecKasi, BOJOPOIHAS) B COSAMHEHUSX, TUTl KPUCTAJIIUYECKOM
pEmETKA KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJIsSipHAsi, HOHHAS,

METaJUTMYECKas)



1.5

1.6

1.7

1.8

1.9

1.10

1.11
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C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OMPCACIIATh XapaKTCP CpCAbl B BOAHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUN

ChopMupoBaHHOCTh  yYMEHHS KIacCU(PUUIUpPOBaTh XUMHUYECKHE
peaKIyy 10 Pa3TUIHBIM MTPU3HAKAM (YUCITYy U COCTAaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J(QeKTy peakiuu, HW3MEHEHUIO0 CTeneHen
OKHCJICHHS ~ DJIEMEHTOB,  OOpaTUMOCTH  PEAaKLUUH,  YYaCTHIO

KaTaim3aTopa)

ChopMHUpOBaHHOCTE YMEHHH COCTaBISATH YpPaBHEHUS PEaAKIIHA
pa3IMYHBIX THUIIOB, IMOJHBIE M COKPAILEHHBIE YPAaBHEHUS PEaKLMii
WOHHOTO OOMEHa, YYUTHIBas YCJOBHS, IPU KOTOPBIX ITH PEAKIHMU
UAYT A0 KOHIIa

CdopmupoBaHHOCTH yMEHUI MIPOBOJIUTH peakuuu,
MTOATBEPKIAIOIINE KAa4eCTBEHHBIN COCTaB pa3IMYHbIX
HEOpPraHMYECKUX BEUIECTB, PACIO3HABaTh OIBITHBIM IIyTEM HOHBI,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUI PaCKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX ~ PEaKIUH  TOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PeaKIHid

ChopMUPOBaHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTH CKOPOCTH
XUMHAYECKON peakIy OT Pa3InYHbIX (aKTOPOB

ChopMHUpPOBAHHOCTL YMEHHH OOBSICHATH XapaKTep CMENICHUs
XUMHYCCKOTI'O paBHOBCCHUS B 3aBUCUMOCTH OT BHCIIHETO BO3H€ﬁCTBHH

(npunnun Jle Ilatenbe)

2.1

2.2

OO01mast 1 HeopraHUYecKask XUMHUS

CdopmupoBaHHOCT, YMEHUI pacKpbiBaTh cMbIch [leprogundeckoro
3aKOHa J.N. MeHnneneeBa n JIEMOHCTPUPOBATH ero
CHUCTEMATHU3HUPYIONIYIO, OOBSICHUTCIBHYIDO W  IMPOTHOCTHYECKYIO
byHKITIN

ChopMHUpPOBAaHHOCT, ~ YMEHHMH  XapaKTEpU30BaTh  AJICKTPOHHOE
CTPOGHHE aTOMOB XHMHYECKHUX dJEeMEHTOB |—4 mepuonoB
[Tepuonnueckon CHUCTEMBI XUMHYECKUX  DJIEMECHTOB J..
MeHeneeBa, HCIOIb3Ys MMOHATHS «S-, P-, -3JIEKTPOHHBIE OPOUTAIIH,
«IHEPTETUYECKHE YPOBHM», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHMUYECKHUX DJIEMEHTOB U MX COCAMHEHUU MO MEPUOAAM U
rpynnaM Ilepuogudeckoil cucTteMbl XMMHUYECKUX 3yieMeHTOB JI.H.

Menneneena



2.3
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ChopmupoBaHHOCTH YMEHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB  Pa3IMYHBIX
KJIACCOB, MOJATBEPK/1aTh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKIY
HEOPraHWYeCKHUMH  BEHIeCTBAMHU €  TIOMOLIBIO  YpaBHEHUU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHABIMBATh IMPUHAICKHOCTD
HEOPraHWYECKHUX BEILECTB MO UX COCTAaBY K ONPENEIEHHOMY Kiaccy
(rpymre) coequHeHui (IpOCThie BElecTBa — METAIUIBl U HEMETAJLIBL,

OKCH/Ibl, OCHOBAHHUSI, KUCIIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIH)

CdhopMupoBaHHOCTh YMEHHH HCIIOJIE30BATh XUMHUYECKYIO CHUMBOJIUKY
JUIE  COCTaBJIEHUSI (OPMYJT BEUIECTB W YPAaBHEHHH XUMHUYECKHUX
peakiuii, cucremMatnueckyro HomeHknarypy (IUPAC) u TpuBnanbHble
Ha3BaHUS OTICNIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblid ras,
YIJICKUCIIBIA Ta3, aMMHaK, raméHas M3BEeCThb, HeraméHash M3BECTb,

MUATHEBAs COJIA, TUPUT U JIPYTHUE)

ChopMHUpOBAaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBaThH) OOIINE
XUMHUYECCKUEC CBOICTBa HCOPTaHUYCCKUX  BCIICCTB  PA3JIMYHBIX
KJIACCOB, MOJITBEPKIaTh CYIIECTBOBAHUE TCHETUICCKOU CBSI3U MEKTY
HEOPraHMYECKUMHU  BEIIECTBAMH  C  I[OMOUIIBK  ypaBHEHHUH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

ChopmupoBaHHOCT, ~ yMEHHUH  IUIAHUPOBATh U BBINOJIHATH
XUMHUYECKHA SKCIIEPUMEHT (pa3lioKeHHWEe IEepPOKCHIa BOJOpPOJa B
MIPUCYTCTBUH KaTaan3aTopa, OnpeaesieHUue Cpeibl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO WHIUKATOpa, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW PEaKIMH, PEaKIUd HOHHOTO
0o0OMeHa, KaueCTBCHHBIC Peakluu Ha Cyib(haT-, KapOOHAT- ¥ XIJIOPHI-
AHUOHBI, HA KaTUOH aMMOHUS, PCHICHUC SKCIICPUMCHTAJIbHBIX 3aaa4
o TeMam «MeTaiuiby» u « HemeTaibhy) B COOTBETCTBHH C IPaBUIIAMHU
TEXHUKH OE€30MacHOCTH TMpH OOpalIeHWH C BEIISCTBAMH U
nabopaTopHbIM  00OpYJIOBaHWEM;  MPEJACTABIATH  PE3YJIbTaThl
XUMHUYECKOIO JKCIepUMEHTa B  (QopMe 3alucu  ypaBHEHHH
COOTBETCTBYIOIIUX PeaKkiuil u (HOpMyIHpPOBaTh BBHIBOABI HA OCHOBE

3TUX PE3yJbTaTOB

CdopmupoBaHHOCT, yMEHHN COONIOAATh MpaBWIA MOJIb30BAHUS
XUMUYECKON TMOCYIOH M JTabOpaTOpHBIM 00OPYIOBAaHUEM, a TaKKe
MpaBmUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIHSIMH

110 BBIIIOJIHCHHIO JIaGOPaTOpHBIX XUMHNYCCKHUX OIIBITOB
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ChopMUpOBaHHOCTh ~ YMEHMH  XapaKTepu3oBaTb  XUMHUYECKHUE
MIPOLIECCHI, JIeXKAIIUe B OCHOBE MPOMBIIIJIEHHOTO TOTyYEHHUs! CEpHOM
KHCIIOTBI, aMMHUaKa, a Takxke cOpMHPOBAaHHOCTh MPEACTABIECHUN 00
OOImMX HAay4yHBIX MPHUHOUNAX UM SKOJOTMYECKHX Mpobiemax

XUMHYCCKOI0O IMMPONU3BOJACTBA

3.1

3.2

3.3

3.4

XUMHUS U )KU3HBL. PacuéTrl

ChopmMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOM KAPTUHBI MHpA, POJM XHMHU B TO3HAHUU
SBIIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JAUYHOCTH, €€ (PYHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOMW IS
pelIeHrs TPAKTHYECKUX 3a/lad M DKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3JIOPOBBIO M TPUPOTHON Cpejie

CdopmupoBaHHOCTH YMEHUN KPUTHYECKH aHaJU3UPOBATh
XMMHUYECKYI0 HH(OpMaIuio, MoJy4yaeMyl W3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHUKAIUH, ceTh VIHTEpHET U IpyTrHe)

ChopMHUpPOBAaHHOCTL YMEHHH COOJIIOAATh MpaBWiIa IKOJIOTHYCCKU
11eecoo0pa3Horo MoBeAeHUs] B OBITY U TPYAOBOH AESITETHHOCTH B
LEIAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAKOIIEW NPHUPOIHOU
cpebl

Oco3HaBaTh OMAacHOCTh BO3JCHUCTBUS HAa JKUBBIE OpPTraHU3MBbl
ONpeAeNEHHBIX BEHIECTB, MNOHWUMAasg cMmbica Tnokazatens [IJIK,
MOSICHATH Ha IpUMCEpax CHOCO6BI YMCHBIICHUSA U IPEAOTBPpAICHUSA UX

BpCaAHOTO BOSI[CﬁCTBHSI Ha OpraHus3M 4CJIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHUS  C
WCIIOJIb30BAHUEM TOHSTHUSL «MACCOBAasi JOJI BEILLECTBA B PacTBOPEY,
O0BEMHBIX OTHOIIECHUIN Ta30B MPH XUMHUYECKHX DPEAKIHSIX, MacCChl
BEIIECTBA WU 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
TEIUIOBOTO 3P deKTa peaKki Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI

BECIIECTB, IIPEBPAIICHHA U COXPAHCHUA SHCPIrun
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Kon
1

1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

IIpoBepsieMblii 3JIeMeHT coIepKAHUS

TeopeTI/I‘leCKI/Ie OCHOBBI OpFaHH‘{CCKOﬁ XUMHUHU

[Ipenmer opranuyeckoil XumMum: €€ BOZHUKHOBEHHE, pPa3BUTHE W 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB U MaTepuaioB. Teopusl CTpOEHUs OpraHUYEeCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHUS

CrtpykrypHble (opMysnbl OpraHM4ecKMX BellecTB. ['oMonorus, M3oMepus.
XuMHueckasi CBsI3b B OPraHUYECKHX COCJUHEHUSX — OJMHAPHBIC U KpaTHbIC

CBA3U. Hpe,I[CTaBJICHI/Ie (6] KJ'IaCCI/I(I)I/IKaI_II/II/I OpraHU4YCCKHX BCIICCTB

Homenkiatypa oprannueckux CoeJMHEHUH (CHCTEeMaTHIeCKasi) U TPUBHAIIbHbBIC

Ha3BaHUA BAXKHEUIIMX IIPEACTABUTENEHN KIIACCOB OPraHUUYECKUX BEILIECTB
Yrnesonopoabl

AnKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUH psan. Mertan u staH —
MPOCTEHIINE MPEICTABUTENN ANKAHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuy 3aMeIEeHUs] U TOPEHHUs), HAXOXKIEHHWE B NPUPOZE, MOJIyuYeHUE U

IIPUMEHEHHE

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psiA. DTWIEH U MPONUIIEH —
MPOCTEUIINE MPEICTABUTENN AIKCHOB: (DM3NYECKHE W XMMHUYECKHE CBOWMCTBA
(peakuuy TUIPUPOBAHUS, TAJOT€HUPOBAHMS, THUIpATAllMM, OKHCIEHUS U

HOJ'II/IMepI/ISaIII/II/I), MMOJIYYCHHUEC U TPUMCHCHUC

Ankanuensl: Oyranuen-1,3 u metwnOyraaueH-1,3: cTpoeHue, BakHeHIIne
XMMHYECKHE CBOICTBA (peakuus nonumepusanun). [lomyuenue cuateTnyeckoro

KaydyKa U pe3uHbl

AJKHHBI: COCTaB M1 OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKUIN psl. ALIETHIICH —
MPOCTEHIINN TIPEACTaBUTENh AQJIKHHOB: COCTaB, CTPOCHHE, (HU3MYECKHE W
XMMHUYECKHE  CBOMCTBAa  (peakUMM  TUAPUPOBAHMS,  TaJOr€HUPOBAHMUS,

TUpaTaly, TOPEHHs] ), TOTyYeHUE U IPUMEHEHHE

Apenbl. benson: coctaB, cTpoeHue, (U3NYECKHE M XUMUYECKHE CBOWCTBA
(peakuuy TajJOreHUPOBAHUS U HHUTPOBAHH), TMOIYYEHHE U IPUMEHEHHE.
Tomyon: coctaB, cTpoeHHe, (PU3NYECKUE W XMMHYECKHE CBOMCTBA (peaKiuu

raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJyYEHUE U NpUMEHEHHE. TOKCHUHOCTH
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ApCHOB. I'eneTnyeckas CBS3b MCKAY YyrijieBoaopodaMu, HNpHUHALJIC)KAIIUMU K

Pa3IMYHBIM KJ1acCaM

IIpuponHble HMCTOYHUKM yrieBOLOpoAoB. IIpuponHbIi ra3 M IOIyTHbIE
HedTsabIe Ta3bl. HedTh u e€ npoucxoxaenue. CrocoObl mepepadoTku HETH:
MepPEeroHKa, KPEKUHT (TePMHUYECKHH, KaTaTuTHYCCKUN), mupoius. [IpomaykTsl
nepepaboTku He(hTH, UX IPUMEHEHHE B IPOMBIIIIICHHOCTH H B ObITY. KamMeHHbII

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiue opraHn4ecKue COeJMHEHUS

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TAHON: CTPOCHHUE,
¢u3znyecKkue U XMMHUYECKHE CBOMCTBAa (peaklMd C aKTUBHBIMH METaJUIaMH,
raJloreHOBOJIOPOIaMH, TOpEeHHe), MpUMeHeHHe. BoJaoponHble CBS3U MEXIY
MOJIEKYJIaMH cIUpTOB. [leficTBHe MeTaHOJa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.
MHoroaroMHbIie CIUPTHL. ITHICHTIIMKOJIb U TIUIEPUH: CTPOCHUE, (pusndeckue
U XUMHYECKHE CBOWCTBAa (B3aUMOJCHCTBHE CO IIEIOYHBIMU METaJUIAMH,
KaueCTBCHHAsl peakivsi Ha MHOTOATOMHBIC CIUPTHI). JIeHCTBHE HAa OpraHU3M

YCIOBCKa. HpI/IMeHeHI/IG TIIMOCPHUHA U OTUJIICHITIUKOJIA

3.2

@deHoJI:  CTPOCHHE MOJICKYJbI, (HU3WYecKue W XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue gpenona

3.3

3.4

Anpaerunpl ¥ KeToHbI. DopMabIeru, aleTalbACTU/l: CTpOeHne, (HU3UIECKIe
U XHMHYECKHE CBOMCTBa (pEakluud OKHUCIEHUS U  BOCCTAHOBJICHHUS,

KaueCTBEHHbBIE PEAKIINH), IOJyUYEeHUE U IPUMEHEHHE

O/IHOOCHOBHBIE TpeJiebHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAS U YKCYCHAast
KHUCJIOTBI: CTPOCHHE, (HU3MYECKHE U XMMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIHE
JUIL KJlacca KHCJIOT, peakmus JTepu(HKaiuu), NMOJydeHHe W TpPUMEHCHHE.
CTeapI/IHOBaFI H OJICMHOBAsA KHUCJIOTHI KaK IMPEACTABUTCIN BBICIIUX Kap6OHOBI)IX

KHUCIOT. Mbla KaK COJIM BBICIINX I(ap6OHOBLIX KHUCJIOT, UX MOIOIICC JIefcTBHE

3.5

3.6

CrnoxHbIe Y3QHUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ HIPOIH3 CIIOKHBIX
s¢upoB. Kupsl. I'maponus xupos. [Ipumenenue xupos. buonornueckas poib
KHUPOB

VYraeBosl: cocTaB, Kiaccu(ukanus yriaeBoJoB (MOHO-, M- U MOJIMCAXapUbl).
I'moko3a — mpocTeimnii MOHOCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIBI,
¢uznyeckue M XUMHYECKHE CBOMICTBa (B3aMMOAEHCTBHE C TUAPOKCUAOM
menu(ll), okucieHnme amMMHayHBIM ~ pacTBOpoM  okcuzpa  cepebpa(l),
BOCCTAHOBJICHHE, OPO’KEHHUE IIIFOKO3bI), HAXO0XKIEHUE B NPUPOJIE, IPUMEHEHHE,
ouosiornueckas posib. Porocunte3. PpyKTo3a Kak U3oMep Ioko3bl. Kpaxman

" OCJIJIK0JI03a KaK MPHUPOAHBIC MMOJIUMCPEL. CTpOCHI/Ie Kpaxmajia U OCJIJIKOJI03bI.
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du3znyeckue M XHMHUYECKHE CBOMCTBA KpaxmaJia (I"I/II[pOJ'II/B, Ka4uC€CTBCHHAsA

peaKIus C HOJIOM)
A3oTcoaepKalue OpraHn4ecKue CoeqMHEHUs

AMUHOKHUCIIOTHI Kak aM(QOTepHbIe OpraHnueckue coeAnHeHus. dOusznueckue u
XUMUYECKHE CBONCTBA aMHUHOKHUCIIOT (Ha mpuMepe riauiuHa). buomornueckoe

3HAYCHHUEC aMHUHOKUCJIOT. HGHTI/I)]LI

benkn kak mNpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. IlepBuuHas,
BTOPUYHAS M TPETHYHAsl CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

THJIPOJIU3, ICHATYpallisl, KAYEeCTBEHHbIC pEeaKluy Ha OeIKu
BricokoMoOneKyIsIpHbIE COEAUHEHUS

OCHOBHBIC TIOHATHUS XHUMUHU BBICOKOMOJICKYJIAPHBIX COCIUHEHMI: MOHOMCD,
noJmmmeEp, CTPYKTYpPHOC 3BCHO, CTCIICHb IMoJInMEpU3aluu, CpCaHsa
MOJICKYJIsIpHad Macca. OcHOBHBIE MCTOABI CHHTE3a BBICOKOMOJICKYIISIPHBIX

COCTMHEHHH — TTOJIMMEPU3AITUs U TIOJIMKOHICHCAIIHS

OKCIEpUMEHTAIbHBIE METOAbl H3YyYEHHs BEIIECTB M WX IPEBPAIICHMI:
O3HaKOMJIGHHE C oOpa3laMd TPHUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH,

mracTMacc, KaydyKoB. HOHy‘IGHI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHbIL

IIpoBepsieMblii 3JIEeMEHT COACPKAHMS

TeopeTnyeckre OCHOBBI XUMUHU

XuMu4eckui aneMeHT. AToM. Spo aToma, U30TOMbl. DIEKTpOHHAs 000JI0UKa.
DHepreTudeckre YpoBHH, MOyPOBHU. ATOMHBIC OpOUTANH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOoCTH pacnpeeNIeHHs AIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpALIHsI aTOMOB

1.2

13

[lepronnueckuii 3akoH U llepuoanueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
H.N. MenneneeBa. CBsi3b NEPUOANYECKOT0 3aK0HA U [leproauyueckoit cucTeMbI
XUMHYECKHX 21eMeHTOB J[.M1. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKHUX JJIEMEHTOB M
0o0pa3yeMbIX UMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYyNIaM M TEpUOaM.

3HadeHue NEPUOANICCKOI0 3aKOHA B pa3BUTHHU HAYKHU

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuHIbl XUMUYECKOH CBS3HM
(koBaneHTHAs HEMOJSIpHAs W TOJSpHas, WOHHAs, MeTaumdeckas). MoHBL:
KaTUOHbI U aHUOHBI. MeXaHM3Mbl 00pa30BaHUS KOBAJICHTHOM XHUMHYECKOM

cBs13U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). BogopoaHas cBs3b
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BanenTHOCTD. SHGKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHCIICHUSA

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHMSI. 3aKOH IMOCTOSIHCTBA
COCTaBa BelIeCTBA. THIIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THIIA KpPUCTAUIMYECKOW peméTku. [loHATHE O AMCHEpCHBIX
cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10Ji1 BEILECTBA B

pacTtBope

Knaccudukanums HEOPraHUYECKUX COCIMHECHU. HomeHnkiatypa

HEOPraHN4YC€CKUX BEIICCTB

Xumudeckass — peakius.  Knaccudukanus — XMMHYECKHX — peakiuuil B
HEOPraHWYECKOW U OPraHUYECKOM XMMHUU. 3aKOH COXPaHEHUsI MACcChl BEILIECTB,

3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUN IPU XUMHUECKHUX PEeaKIMIX
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

OOpatumble peakuuu. XuUMHuYeckoe paBHOBecHe. (DaKTOpbI, BIUSIOLIME Ha
coCcTOsiHUE XUMHU4eckoro pasHoBecus. [Ipunuun Jle [llarense

OnexrponuTrueckas auccoruanus. CwibHbIe U ciaadbie anmekTponuThl. Cpena
BOIHBIX paCTBOpOB BCIICCTB: KHCIIAAd, HCfIT’paJIBHaSI, IeJIOYHasd. PeaKI_[I/II/I

HOHHOrO OOMeHa

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHEIC pcaknuuu

HeopFaHI/I‘ICCKaH XHUMMUA

2.1

2.2

Hewmeranns. [lonoxenue HemeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX
anementoB J.M. MeHnneneeBa u 0coOEHHOCTH cTpoeHusi aToMOB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAJUIOB (Ha TMpUMEpe KHUCIOPOa,
cepsl, hochopa u yriepoaa)

XUMHYECKHE CBOMCTBA BAXKHEUIINX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdopa, yriaepoma W KpeMHHUS) U HX COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJCOAEPKAIINX KHUCIOT, BOJOPOJHBIX coenuHenuit). Ilpumenenue

BaKHEHUIITMX HEMETAJIJIOB U X COCI[I/IHCHI/Iﬁ

2.3

2.4

2.5

Meramnsl. [lonoxxenne merayioB B Ilepuonnueckon cUCTEME XUMUYECKHX
anemenToB [[.W. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiutoB. O0mue pusndeckre cBoiicTBa MeTauIoB. CIIaBbI METAJIIOB.

DNEKTPOXUMHUECKUN Psiji HAIIPSDKEHUH METalIoB

XUMHYECKUE CBOMCTBA BAXKHEMINIMX METAJJIOB (HATpHUM, KaJluid, KaJbIUH,
MarHuii, aJlfOMHHUN, [IHHK, XpOM, XKeJie30, Mellb) U UX coenuHeHui. O0mue
CrocoObI MOTy4YeHHUsI MeTaJUIOB. [IprMeHeHre METaNJIOB B OBITY M TEXHHUKE
I'eneTnueckas cBsI3b HEOPTrAaHMYECKUX BEILIECTB, MPUHAICKAIIMNX K Pa3TUYHBIM

KilacCcaM
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XUMUS U )KU3Hb

Ponr xumum B oOecrieueHHU BKOHOFquCKOﬁ, BHCPFCTquCKOﬁ u HHIHCBOﬁ
6C3OHaCHOCTI/I, Pa3sBUTHU MCIULIUHBI. Ilonsatue o HAaYYHBIX MCTOHAX IMMO3HAHHUA

BEIICCTB U XUMHUYCCKUX pCaKHI/II\/’I

[IpencraBiaeHuss 06 0OMUX HAYYHBIX MPUHIIUAIIAX TPOMBIIIIICHHOTO MTOTYYSHUS
BOKHEHIINX BEHIECTB. YEIOBEK B MUPE BEIIECTB U MATEPHUAJIOB: Ba)KHEUIINE
CTPOMUTENBHBIE MaTEpHUalbl, KOHCTPYKUHOHHBIE MaTepHUAJIbl, KPACKH, CTEKJIO,
KepamMuKa, MaTepUalibl [ DJIEKTPOHUKH, HAaHOMATEpHasbl, OPraHUYECKUE U

MUHEpaJIbHbIE yI00pEHUs

XuMHUs U 370pOBbE UEJOBEKa: IpaBWiIa HCIOIb30BAHUS JIEKapPCTBEHHBIX
IpernapaToB, MpaBuja 0€30MacHOr0 HCIOJIb30BaHUS IpenapaTtoB ObITOBOM

XHUMHHU B HOBCGI[HGBHOI;'I KHU3HHU
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

Pynzutuc I'.E., ®enbaman O.I'. «XUMMUA 10 kaace»
VYyeOHuk. ba3oBblil ypoBeHb.

Axuunonepnoe ob6mectso "UznatensctBo "[Ipocsemenue”, 2023 roa

Pymsutuc I'.E., ®enpaman O.I'. «XUMHUSA 11 kimace»
VYueOHuk. ba3oBblil ypoBeHb.

Axunonepnoe ob6mectso "UznarensctBo "IIpocsemenue”, 2023 roa

METOANUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

I'a6puensa O.C., Octpoymo B N.T'., Cnagkos C.A. «XUMMS 10 kaace»

ba3oBblit ypoBeHb. YueOHuK. AkunonepHoe obmectBo "U3narensctBo "[Ipocsemenue”, 2023
IMa6puensa O.C., Octpoymo B W.I'., CnagkoB C.A. «XXUMMUS 11 kaace»

basoBblit ypoBeHb. YueOHuK. AkunoHepHoe obmectso "U3narensctso "lIpocsemenue”, 2023
Pymutuc I'.E., ®enpaman ©.I'. «XUMHUSA 10 kmace»

Pymsutuc I'.E., ®enpaman O.I'. «XUMMUA 11 knace»

Axmmonepnoe obmectBo "MznatensctBo "[Ipocsemnienue", 2023 rox

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubmmroreka IIOK https://m.edsoo.ru/7f41a636

[Tnatdpopma Cnam T'MA  https://chem-oge.sdamgia.ru/teacher/test

[Tnatdopma AKnace https://www.yaklass.ru/p/biologia? YkIShowAll=1
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