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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMMa 1O XMMHHM Ha YpOBHE CpEAHEro oOIero ooOpa3oBaHUsA
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccutickoit @denepaiiny, TpeO0OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOll 00pa30BaTEIBLHOM MPOrpaMMBbl CpeaHEro oOIero oOpa3oBaHUS
(®OIT COO), mnpencraBneHHblx B  DepepadbHOM  TOCYJAPCTBEHHOM
obOpazoBarenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHOro npenMera « XUuMHUs» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoii
@denepanyu, peaqu3yIONIMX OCHOBHBIE 00pa3oBaTelbHbIE IPOrPaMMBI, U
OCHOBHBIX TOJIOXKeHU «CTpaTeruum pa3BuTuUsa BocnuTaHus B Poccuiickoii
Oenepanuu Ha niepuon 10 2025 roga» (Pacnopsikxenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUH, K OMPEIETCHUIO
oOmelt crpaterun OOydYeHMs, BOCHHUTAHUS W Pa3BUTHUS  00YyYarOIIUXCS
cpeacTBamMu ydeOHOro mpeamera «Xumus» s 10—11 kimaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxeHus @OI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOYy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
o0pa3oBaHHOCTU. OHO CIHYXHUT 3aBEpIIAIOIIMM JTAlOM peaju3alid Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro 0Opa3oBaHHUsS. DTH IIEHHOCTH KAacaroTCs
MO3HAHUSA 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpbl 4YEJIOBEKa, a TaKK€ JKOJOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
00yyJarommxcsi Ha YpOBHE CPEJHET0 00I1ero 00pa3oBaHus CPEACTBAMH YICOHOTO
npeaMera «XUMUs», COACPKAHUE U IOCTPOCHUE KOTOPOTO OMNPEACIICHBI B
nporpaMMe MO XUMHU C y4€TOM CHenupUKd HAyKU XUMHUM, €€ 3HA4YCHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUATbHON JKM3HU OOIIECTBA, a TAKXKE C YUYETOM
o0luMX wLened W MPUHUUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooero oopasoBanus B Poccuiickoit deneparumu.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO POJb B
COBPEMEHHOM IMBUIIM3AIMH, B CO3IaHUHA HOBOI 0a3bl MaTepUaAIbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaA B (OPMHPOBAHHME PAUOHAIBHOIO HAYYHOTO
MBIIICHHUS, B CO3aHUE IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MUPE KaK
0 €IWHCTBE MPUPOJBI U YEJIOBEKa, KOTOPoe (PopMUPYeTCS B XMMHUHU Ha OCHOBE
IIOHMMAHUS BEIIECTBEHHOIO COCTaBAa OKPYXKAIOWIEr0 MHpPA, OCO3HAHMS



B3aMMOCBSI3M MEXKJY CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOKHBIMH
00J1aCTAMU TPUMEHEHUS.

TecHO B3aMMOIEMCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHUS CTalla
HEOTHEMJIEMOM YacThl0 MHPOBOM  KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM
YCIEUIHOTO TPY/a U >KU3HHU KaKJ0To wieHa ob1mecTBa. CoBpeMeHHask XUMUS Kak
HayKa CO3MJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTHM HAIIPABJICHA HA PEIICHUE
IJI00aNbHBIX TMPOOJIEM YCTOWYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cootBeTcTBUM C OOIMIMMH HEISIMU M MPUHIUIIAMH CPEAHETO OOIIEro
oOpazoBaHusi cojepxkaHue npenmera «Xumus» (10—11 kmaccel, 0a30BBI
YPOBEHb M3y4YEHHUS) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO
HOJATOTOBKY  OOy4aroluxcs,  HEOOXOIMMyH0 UM  JJsi  BbIpaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKJIIOYEHUSA B XKU3Hb COLMYyMa,
MPOJIOJDKEHNS  00pa3oBaHMS B  pa3IMYHBIX O0JacTsIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBisAOIUMH TIpeAMETa «XUMHUSD» SBISAIOTCS 0a30BbIE KypChbl —
«Oprannyeckas xumusi» U «OO0IIas U HEOPraHWYECKass XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpP>KaHUsl KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKu:
CHUCTEeMa 3HaHUM MO HEOPTraHWYECKOW XUMUU (C BKJIIFOUECHUEM 3HAHUHN 13 00IIeH
XUMHUH) U OpraHu4ecKkoi xumuu. @opMUpoBaHUE JAHHOW CUCTEMbI 3HAHUM MIPU
U3y4YEeHUU TpeaMeTa oOecreurnBaeT BO3MOXKHOCTh PAacCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIECTB HAa OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepkanusi KypcoB — «Opranudeckas xuMus» u «OOmas u
HEOpraHuyeckas XuMus» cHopMuUpOBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJAXOJAa K H3YYEHUIO Y4YeOHOro marepualia U oO0ycloBJIeHa
UCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUH HAa  ONpEAeNIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOM XUMHH BEILECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHN, a TAaK)X€ HAa YPOBHE CTEPEOXMMHUYECKHX U IJIEKTPOHHBIX
IpEeACTaBIIeHU O CTpoeHuu BemiecTB. CBeAeHUss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JIAl0TCS B PA3BUTUHU — OT YTIIEBOJIOPOIOB J0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHnmdeckol XMMHHU MOJY4YarT pa3BUTHE
c(hopMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0IIEr0 00pa30BaHMs IEPBOHAYATILHBIE
NOPEACTAaBICHUS O XUMHUYECKOM CBS3M, KIACCU(DUKAMOHHBIX MpU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHUSA, O XUMHUYECKOU
peaKkuuu.

[log HOBBIM yrJOM 3peHUss B HIpeaMeTre «XHMHS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs H3YYEHHBbI Ha YpOBHE OCHOBHOrO OOLIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuan U (HaKTOJOTMYECKUE CBEICHMS O BEIEeCTBAX U



XUMHYECKOUN peaknuu. Tak, B 4aCTHOCTH, B Kypce «OO0I111as u HeopraHudeckas
XUMUS» OOYyYaromMUMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOUYECKOTO 3aKOHA ¢ 00IIETEOPETUYECKUX U METOI0JIOTHYECKUX TTO3UIIHIHA,
ry0ke TMOHATh HMCTOPUYECKOE HM3MEHEHHE (PYHKIMHA HSTOr0 3aKoHa — OT
o0oO0mIaromiei 10 00bACHAIONMIEH U IPOTHOZUPYIOUICH.

Ennnas cuctema 3HaHHM O BaXKHEWIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUH, a TAKKE O XUMUUYECKHX PEAKIMSIX, UX CYLIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHus JomnoJjHsercs B Kypcax 10 m 11 kimaccoB
AJIEeMEHTaMU COJIepKaHUsl, UMEIOIUMH KYJIbTYPOJOTUYECKUM M MPUKIAJTHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TMOHMMAHUIO B3aUMOCBSI3U XHUMHH C
JIPYTMMH HayKaMU, PacKphIBAIOT €€ poJib B MO3HABATEIbHOW U MPAKTUUECKOM
JIESITEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHsI K IPOIIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MIPAKTUUECKUX MPUITIOKEHUM XUMUU, TIOMOTalOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOMIECTBEHHO M JMYHOCTHO 3HAYMMBbIX
npobJieMax, CBA3aHHBIX C XMMHUEU, KPUTHYECKH OCMBICIUBATh UH(POPMAIUIO U
NPUMEHATh €€ JJIs TIOMOJIHEHUS 3HAHUM, PEIICHUS] HWHTEUICKTYyalbHBIX H
AKCIEPUMEHTAIIbHBIX HMCCIEAOBAaTEIbCKUX 3aJad. B 1emom cojaep:kaHue
y4eOHOTO mpeaMera «XUMHUs» JAaHHOTO YPOBHS M3YYEHHUSI OPUEHTHUPOBAHO Ha
dbopmupoBaHre y 00y4arOUIUXCcss MUPOBO33PEHUYECKOM OCHOBBI JJISI TOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €AMHCTBO HEOPTaHWYECKOTO U
OpraHUYEeCKOTO MHUpPA, OOYCIOBJIICHHOCTh CBOMCTB BEIIECTB HX COCTABOM H
CTPOCHUEM, TO3HABAEMOCTb MPUPOAHBIX SBJICHHN MNYTEM 3SKCIIEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYMM MEXAY HOBBIMH (akTaMu U TEOPETHYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIU XMMHUU B PEIICHUH KOJIOTUUYECKUX MPOOIIEM,
a Takke mpoljeM COEpeKEeHUs: YHEPTETUUECKUX PECYPCOB, ChIPbS, CO3JaHUS
HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS M COLMATU3AIHH
00y4Jaromuxcsl MPUHATHIE MPOTPAMMOM MO XMMHH TMOJXOJbI K OIpPEeICHUIO
COJICp’)KaHUSI W TOCTPOCHUS TMpeaMeTa MpeaycMaTpuBalOT (OpMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMMX O0a30BOE 3HAYEHHUE IS
Pa3IUYHBIX BHUJAOB JCSATEIBHOCTU: PEIICHUS NpoOeM, TOWCKa, aHalu3a |
00paboTku  WMH(pOpMAIMU, HEOOXOAUMBIX JJII NPHOOPETEHHUS  ONIbITa
MPAKTUUYECKON M HCCIEN0BATEIbCKON JIEATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE
MECTO B IMO3HAHUU XUMUU.

B mpaktuke mpenopaBaHus XMMHH Kak Ha yYpOBHE OCHOBHOT'O OOIIEro
oOpazoBaHMsi, TaKk W Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUs, TPH
ONPENICIICHUHN COAEPXKATEIBHON XapaKTepUCTUKU ILeJed HU3y4YeHUsl MpeIMeTa
HaIpaBJICHUEM T[EPBOCTENEHHON 3HAYMMOCTH TPAAULMOHHO TPHU3HAETCS
(dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKH KakK o0O0JacTH COBPEMEHHOIO



€CTECTBO3HAHHUS, MPAKTHYECKOW JEATEIbHOCTH YEJIOBEKa W KAaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHS TaKOl
HOJIXOJ K ONpPENECNCHUIO Leled U3yd4eHHUs IpeaMeTa SBISETCS BIOJIHE
OIIpaBJaHHbIM.

CoriacHO JaHHOM TOYKE 3pEHHUS TJIaBHBIMHU LIEJSIMH MU3YyYEHHs IIPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIISAIOTCS:

e (opMHpOBaHME CUCTEMBl XHMHUYECKHMX 3HAHUW Kak Ba)KHEHIen
COCTaBIIIOLIEN €CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KII0YEeBbIe OHATHSA, (yHIaMEHTAIbHbIE 3aKOHBI M TEOPUU XUMUH,
OCBOCHHME SI3bIKa HayKH, YCBOCHUE M NOHMMAaHUE CYLHIHOCTH JTOCTYIHBIX
00001IEHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HaKOMIJIEHHUE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (QopMupoBaHHME U pa3BUTHE IMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XHMHYECKUX pEaKIUil, HEOOXOIUMBIX s
OpUOOpETEHUs] yMEHUI OPUEHTHPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX
SBJICHUM, IMEIOIINX MECTO B IIPUPOE, B IPAKTUIECKOMN U MIOBCEIHEBHOU
KU3HU;

e Ppa3BUTHE YMEHUH U CIIOCOOOB IESTEIIBHOCTH, CBSI3aHHBIX C HA0JIIOIEHUEM
U OOBSICHEHHEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJIEHUEM IpaBUII
0e3011acHOr0 OOpaIeHUS C BEIICCTBAMH.

Hapsiny ¢ aTum, coaeprkaTtenbHas XapakTepUCTUKa LIeJIeH U 3a/1a4 U3y4YEeHUs
npeAMeTa B MOpOrpaMMe€ 1O XHMHM YTOYHEHA M CKOPPEKTHUPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CeroiHs B MpenoJaBaHUU XMMHUU B OOJbILIEH CTETIEHU OTHAETCS
OpEeINOYTeHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJAEepKaHus  OOydeHMs,
OpUEHTHUPOBAaHHOM Ha TMOJTrOTOBKY BBIMIYCKHMKA 001Ie00pa3oBaTeabHOM
OpraHu3aliy, BJaJCIOlIEro He HabopoMm 3HaHUW, a QYHKIMOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHHUSMHU aKTUBHOT'O TIOJyYEHUS 3HaHUHN
Y TIPUMEHEHUS UX B PEasIbHOM JKU3HU I PEIIeHUs] TPAKTUUECKHUX 3a/1ad.

B cBs3u ¢ 3TUM mpH U3yYEHHUH TNpeaMeTa «XUMHS» TOMHUHHUPYIOIIEe
3HaUYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTaius 00yJarouuxcs K yCIOBUSIM JMHAMUYHO Pa3BUBAIOILIETOCS MUPA,
(GopMuUpOBaHHE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEILHOMY  MPUHSITHIO
TPaMOTHBIX PEHICHHH B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUSX, CBSI3aHHBIX C
BELIECTBAMHU U UX IPUMEHEHHUEM;

(opMupoBaHue y O0OyYarOIIMXCS KJIFOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUECHHE MJI Pa3Iu4HbIX BUIOB
JESITeIbHOCTH: peleHus mpoOem, MoucKa, aHainu3a U 00paboTKu UH(pOpMaIHH,



HEOOXOJAMMBIX JUIsI TIPUOOPETCHHSI OMbBITA JCATEIHLHOCTH, KOTOpas 3aHWMAeT
BOKHOE MECTO B TIO3HAHMM XUMHUHU, a TaKXKe JJIs OICHKH C TO3UIUI
HKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIMSHHS BEIICCTB M XUMHUYECKHUX
IIPOIIECCOB Ha OPTaHHU3M YEJIOBEKa M MIPUPOIHYIO CPEILY;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYECKUX
CIOCOOHOCTEN O00yYarommxcsi: CHOCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HEHHBIMH MOTPEOHOCTSIMH,
UCTIONb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIC TEXHOJIOTMH JIs TIOWCKAa M
aHaM3a Yy4eOHOW W HAYYHO-TIOMYJISIPHOW WHGPOpPMAIUM  XHUMHYECKOTO
COJIepKaHus;

dbopMupoBaHHE€ U pa3BUTUE Y OOYYAIOUIUXCS AaCCOLMAaTUBHOTO U
JIOTUYECKOTO MBIIUIEHUs, HAOJI0IaTeIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMbI, B YACTHOCTH, MpH IUIAHUPOBAHUU W
MIPOBEICHIH XUMHUYECKOTO IKCIIEPUMECHTA;

BOCIIUTaHHWE y OOydarommxcs YOeKIEHHOCTH B T'yMaHUCTUYECKON
HAIPaBJICHHOCTH XUMUHU, €€ BaXHOW POJIM B PEIICHUM TI00aTbHBIX MPOoOIeM
PaIMOHAIIBHOTO MPUPOIONOIB30BAHUS, ITOMIOJIHEHHS YHEPTETUYECKUX PECYPCOB
U COXpaHEHUS TPUPOIHOTO PABHOBECHSI, OCO3HAHUS HEOOXO0IUMOCTH OEPEKHOTO
OTHOIIEHUSI K TPUPOJE W CBOEMY 3J0POBBIO, a TaKXKe NMPUOOPETEHHUS OIbITa
WCITOJIB30BAaHUS TIOJYYCHHBIX 3HAHWH IS TPUHSATHS TPAMOTHBIX PEIICHUHN B
CUTYaIIHIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMHU.

B yueOGHOM muiaHe cpemgHero oOmiero oOpa3oBaHUs MpeaMET «XHUMUS
0a30BOTO YpPOBHSI BXOJUT B COCTaB mpeaMeTHou obnactu «EcTecTBeHHO-
Hay4HBIC TIPEAMETHD).

OO6miee yucao 4acoB, OTBEAEHHBIX JJISI M3YYEHUS XUMUHU, HA 0a30BOM
YpOBHE cpeiHero oo1iero oopasoanus, coctapiset 136 gacos: B 10 kimacce — 68
yacoB (2 "yaca B Heneno), B 11 kimacce — 68 4acoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHn4eckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B IIOJIyYCHHH HOBBIX BEIIECTB U MaTEpPUAIOB. TeOpus CTpOEHUS OPraHUYECKUX
coequHeHuid A. M. bytiepoBa, €€ oOCHOBHbIE TNOJIOKE€HUA. CTPYKTYpHBIE
(opMyIBI OpraHUYECKUX BEIIECTB. I OMOJIOTHS, H30MepHUsl. XUMUYECKAsI CBSI3b B
OPTraHUYECKUX COCIMHEHUAX — OIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenre 0  KiIacCUpUKALMKU  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHM4ecKuX COeIMHEHUN (cucTeMaTuieckas) 1 TpUBUAIbHbIE
Ha3BaHUs BXHEUILNX IIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHUs BEIIECTB M HMX MNPEBPAIICHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMy Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HaONIOJACHHUE U
OIIMCAaHHUE JAEMOHCTPALMOHHBIX OIIBITOB II0 IIPEBPALICHUI0 OPraHUYECKUX
BELIECTB MIPU HarpeBaHuu (IiaBieHue, 00YTIMBaHUE U TOPEHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKMU pAn. MeTaH u 3TaH —
IpocTeiIlne NMpeACTaBUTENN alKaHOB: (PU3MUECKHEe M XUMHUYECKHUE CBOMCTBA
(peakuuy 3aMelIEHUs] U TOPEHMs), HaXOXKJEHUWE B NPUPOJE, IMOIyYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psil. DTUIIEH U TPOIUIIEH —
OpocTeHIlne NMpeACTaBUTEIN AJIKEHOB: (PU3MUECKHEe M XUMHUYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAaHUSA, TANOTCHUPOBAHUSA, THUIpaTallud, OKUCIEHUS W
MOJIMMEPHU3ALIIH ), TIOTYYEHUE U IPUMEHEHHUE.

Ankaauensl: Oytaauen-1,3 u metunoyraauen-1,3: cTpoeHue, BaxKHEUIIe
XUMUYECKUE CBOMCTBA (peakius noaumepusauuu). [lonmydyeHne CHHTETHYeCKOTo
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUN ps.
ALlETWIIEH — TPOCTEHMIIMM MPEACTaBUTENbL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHME  CBOMCTBAa  (peakuuu  TUIPUPOBAHMS,
raJIOreHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoeHue, Gpu3nueckue U XUMUYECKUE CBOWCTBA
(peakuuu rajaoreHupoOBaHus 1 HUTPOBAHHUS ), IOJy4YEHUE U TpUMEHeHue. Tonyon:
cocmas, cmpoeHue, @usuueckue U Xumuyeckue ceoucmea  (peaxkyuu
2aN02EHUPOBANUS U HUMPOBAHUS), noJyuenue u npumeHenue. TOKCUUHOCTb



apeHOB. | 'eHeTHYecKasl CBA3b MEXKIAY YIJIEBOAOPOAAMH, NMPUHAIICKAIUMUA K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOAHBINA ra3 W MOMYyTHBIE
HedTsaubIe Ta3zbl. Hed1h u €€ npoucxoxaenue. CrocoObl nepepadboTku HeTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), nmuponu3. [IpomyKkTel
nepepaboTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJICHHOCTH U B ObITY. KameHHBIH
yroJib ¥ MPOAYKTHI €ro MepepadoTKH.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHUs BELIECTB M HX MPEBPALLICHUI:
O3HAaKOMJIEHWE C OO0pa3laMu IUIACTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedbtp» u «Yrojb», MOACIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKOW pabOThI: MOIyYEHUE
JTUJICHA U U3YyYEHUE €TO CBOWCTB.

PacuérHble 3anaun.

Boluucienuss mo ypaBHEHUIO XHUMHYECKOW peakuuu (maccel, 00bEMa,
KOJINYECTBA UCXOJHOTO BEIIECTBA WU NPOIYKTA PEAKIIUU IO N3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyeckie coe{uHeHus

IIpenensHble OAHOATOMHBIE CHUPTBI. MeETaHOI W 3TAaHON: CTPOECHUE,
(¢u3nuecKkue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BOJOpOAHbBIE CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeicTBHE METaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE CO UIEIIOYHBIMU
MeTaJulaMH, Ka4eCTBEHHAsl peaklisi Ha MHOTOaTOMHbIE crUpThl). JleiicTBue Ha
opranusM yenoseka. [[pumenenre rmmuepruHa U STUIEHTITUKOJIS.

@deHoJ: CTPOCHHE MOJICKYJbI, (PU3MYECKHE M XUMUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpneruipl U kemowsi. DopManpaerui, AaleTadbIETHA: CTPOCHHE,
du3nuecKkrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHMS,

KauyeCTBEHHbIE PEAKIUH), IOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIe KapOOHOBbIE KHUCIOTH.. MypaBbuHas u
YKCYCHAsl KUCJIOTBI: CTPOEHUE, PU3NUYECKUEe U XUMUYECKUE CBOMCTBA (CBOICTBA,
oO11ue 7151 Kjlacca KUCIIOT, peakius dTepuuKaIiim), IoJydeHue U IpuMeHEHHE.
CreapuHoOBasi M 0JICMHOBAsI KMUCJIOTHI KaK MPEACTABUTENMN BBHICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

Crnoxuble 3(QHpbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['maponus
cnoxHbX  3¢pupoB. Kupsl. I'mapomus xupo. Ilpumenenue KHUpOB.
buonornyeckas poJib KUPOB.



VYrneBoasl: cocTaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
nonucaxapunasl). [Mroko3a — mpocTedmuii  MoHOcaxapuia: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NUECKHEe U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C
rugpokcuaom meau(ll), okuciaeHrne aMMuadHbIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIFOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. pyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemmtono3a kak npupoanbie monuMmepsl. CTpoeHue Kpaxmasia U
HEeJUTt0NI03bl.  PU3NYeCKre M XMMHYECKHME CBOMCTBAa Kpaxmana (THApOJIU3,
KaueCTBEHHAsI PEaKIIs C HOJIOM).

DKcnepruMeHTAIbHbIE METOAbl M3YyYEHHs BEIIECTB M HX NPEBPAILECHUIA:
MIPOBE/ICHNE, HAOJIIOICHHE U ONUCAHUE JIEMOHCTPALMOHHBIX OINBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TAaHOJIA
okcugoM Mmeau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
rugapokcugom menu(ll)), ampaerugoB (OKUCIEHHE aMMHAYHBIM PaCTBOPOM
okcuna cepedpa(l) m runpoxcumom menu(ll), B3aumonelicTBue Kpaxmana c
MOJIOM), TMPOBEJECHUE MPAKTHUYECKOW padOThL: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA KCXOAHOTO BEILIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTrcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ KaKk  aM(OTepHble  OpPraHUYECKHE  COETUHEHHUS.
du3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpUMEpPE TIUIMHA).
buonornueckoe 3HaueHne aMUHOKUACTOT. [lenTubl.

benku kak nmpupoaHbIE BBICOKOMOJIEKYJIIpHbIE coequHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OenKkoB. XUMHUYECKHE CBONCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OCJIKU.

DOKcnepruMeHTAIbHbIE METO/Abl HM3Y4YEHHUs BEIIECTB W UX NPEBPAILCHUIA:
HAOJIIOICHHE U ONHMCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JIEHATypalus OeIKOB
MIPU HAarpEBaHUM, IIBETHBIC PEAKITUN OCIIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUS

OcCHOBHbBIE TOHATHUS! XUMUHU BBICOKOMOJIEKYJIIPHBIX COETMHEHU: MOHOMED,
NOJIUMEP,  CTPYKTYpHOE  3BEHO, CTENeHb  MOJUMEPHU3alUU,  CPEIHSS
MoJieKyJisipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — OJIMMEPHU3ALIHS U TTIOJTUKOHACHCALIHS.

DKCneprUMEHTAIbHBIE METOAbl M3YyYEHHsI BEUIECTB UM HUX NPEBPAILCHHIA:
O3HAaKOMJIEHWE C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.



MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXpeIMETHBIX CBSI3€U IPU U3YYEHUH OPTAHUYECKON XUMUN
B 10 Kiacce ocyuiecTBiseTcs 4yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NIOHATHUH, TaK U MMOHATUH, SABJIIFOLIMXCS CUCTEMHBIMH ISl OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TIOHATHS: SIBJICHHE, HAy4HbIM (HakT,
TUNOTE3a, 3aKOH, TEOpHs, aHaIM3, CUHTE3, KiaccU(UKalUs, NEPUOJAUYHOCTD,
HaOJII0JIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICTUPOBAHUE.

@dusuka: wMmarepus, DJHEpPrus, macca, aToM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEIO0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: xnerka, opraHusM, 6uocpepa, 0OMEH BELIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (OE€IKH, YIJIEBOJbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE MOPOJbI, MOJE3HbIE HUCKOIAEMBIE,
TOILJIMBO, PECYPCHI.

TexHoyorus: NUINEBbIE IPOAYKTBI, OCHOBBI PAallMOHAIBHOIO IIMTaHUA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUUECKHUE IIPENapaThl, MaTEPUAJIbI
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XUMUM

XAMUYECKHM deMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTPOHHAsS
000J1049Ka. DHEPreTUUYeCKUe YPOBHHU, TIOAYPOBHU. ATOMHBIC OpOHUTANH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pachpe/iesieHHs dJSKTPOHOB 0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XUMHYECKUX
snemeHTtoB JI. WM. MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
[lepuoanueckort cucteMbl xumMudeckux s3neMeHToB JI. WM. Mengeneea ¢
COBPEMEHHOM TeOpUe CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOXKHBIX BEIIECTB IO
rpynnamM 1 nepuojamM. 3HaueHUe MePUOIMUYECKOr0 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XUMHUYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAs W MOJIApHAas, HOHHAsI, MeTaJuIn4deckas). MeXaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOW CBsi3M (OOMEHHBIH U JTOHOPHO-
akIenTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenn okuciienus. MoHBI: KATUOHBI M1 AaHUOHBI.



BemectBa MOJNEKYJNSIPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HMObl  KPUCTAUIMYECKUX  PEUIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJUTOUIHBIE PACTBOPBL.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudpukanus  HEOpraHMYEeCKHMX  COCIUHEHUH. Howmenxknatypa
HEOPraHMYECKUX BEMIECTB. | e€HeTHuYecKas CBA3b HEOPraHWYECKUX BEILECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHUECKMX peakiuid B
HEOPraHMYE€CKOW M OPraHMYeCKOW XUMUHU. 3aKOH COXPAHEHHUS] MACChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CxopocTh peakiunu, e€ 3aBUCUMOCTb OT pa3IMUHbIX (hakTopoB. OOpaTUMBIE
peakunu. XuMHYECKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xumMuueckoro paBHosecus. [Ipunnnn Jle [latense.

OnekTpoiautuueckas auccouuanusi. CuibHbIE U CJIa0ble AJIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEILECTB: KUCIAs, HEUTPAJIbHAS, ECTOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUI:
neMoHcTpanus Tadnui «Ilepuoanueckas cucteMa XuMU4eckux 3yemeHToB J1. U.
MenneneeBay, U3ydeHue MOJEICH KPUCTAUIMYECKUX PEHIETOK, HAOIIOICHUE U
OMHCAHUE JEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OMBITOB (Pa3lioKEHHE
IIEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, ONPEACICHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBKD YHUBEPCAJIBHOIO WHAWKATOPA, pPEAKIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUYECKON paboThl «BiusiHUE pa3IMUHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLINM.

Pacuérnble 3anaum.

Pacuétsl 1O ypaBHEHUAM XHUMHYECKHX pEaklHii, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, paCUYEThl C UCIOJIB30BAHUEM MOHSTHUS «MacCOBast
JIOJIS1 BEIIECTBAY.

Heoprannueckasi xumms

Hemeranmner. Ilonoxkenne HemerammoB B Ilepuognueckoit cucreme
xuMudeckux 3remeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
®dusznyeckre CBOMCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETAIOB (HAa MpUMEpPE
KHCJIOpOJIa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpEeMHHUS) W HUX  COSAWMHEHUM  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COSAUHEHUI ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.



Meramnel. [lonoxenne metaiuios B llepuonnueckon cucrteMe XMMUYECKUX
anemeHToB []. 1. MenneneeBa. OCOOEHHOCTH CTPOECHUS SJIEKTPOHHBIX 000JIOUEK
aToMoB MeTaiioB. OO1Me ¢puzndeckue cBoiicTBa MeTamioB. CIijlaBbl METAJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.

XUMUYECKUE CBOMCTBA BAXKHEHUIIMX METAUIOB (HATPUH, KaJIMii, KalblIHi,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crocoObl MOIy4eHUs] MeTaJIoB. [IpuMeHenne MeTaliioB B OBITY U
TE€XHUKE.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M WX IPEBPALICHUIL:
M3y4YeHue KOJUIeKIUU «MeTauibl U CIUiaBbl», 00pa3lioB HEMETAIJIOB, PEIIEHUE
AKCIIEPUMEHTAJIBHBIX 33/a4, HAOMIOJCHUE M ONMHMCAHHUE JIEMOHCTPAIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOCHCTBUE THIPOKCHIA aTIOMUHUSI C paCTBOPaMU
KHUCJIOT U IEJI0UeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuérel Macchl BelecTBa MM 00bEMa ra3o0B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAcCe WM 00BEMY OJHOTO M3 YYACTBYIOUIMX B PEaKLUU BEUIECTB,
pacy€Tsl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUMU, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XuMHA U )KM3Hb

Ponb xuMuu B 00ecreueHn SKOJOTUYECKON, SJHEPTETUYECKON U TTUIIEBOM
0€30MacHOCTH, PA3BUTUU MEIUIUHBL. [lOHATHE O HayYHBIX METO/JAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIMIAX [POMBIIIICHHOTO
MOJyYEHUS] BAXKHEUIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB M MATEPHUAIOB: BaXKHEWILINE CTPOUTENBHBIC
MaTepualbl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepamuKa,
MaTepualbl 1Jis AJEKTPOHUKH, HAHOMAaTepHUalibl, OpPraHUYECKUE U MUHEPAJIbHBIC
ya0OpeHus.

XUMHUS U 300pOBBE YEJIOBEKA: MPABUJIA WCIIOJIb30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia OE30MacHOr0 HCIOJIb30BAHUS MPENapaToB OBITOBOM
XVMMWH B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBSI3€M Mpu  HM3ydyeHUH oOwweld u
HEOPraHM4eCcKoM XuMuHM B 1 1 Kitacce oCyIecTBIsEeTCs YepE3 UCITOIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TOHATHA, TaK W TOHATHHA, SIBISIONIAXCS
CHUCTEMHBIMU JJIS1 OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAyYHbIN (akT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHalIU3, CHUHTE3, KIacCU(PUKALMS, NEPUOJUYHOCTh, HaOIIOJEHUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



dwusuka: MaTepusi, JHEPIusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PaJMOaKTUBHOCTH, MOJIEKYyJa, YHEPreTHUECKUN YPOBEHb, BEIIECTBO,
TeNo, 00BbEM, arperaTHOE€ COCTOSIHHME BEIIECTBAa, (DU3MYECKUE BEIUYUHBI U
€AMHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorusi: kierka, opraHu3M, 3KocucTeMma, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TIOJE3HbIE HUCKOIMAEMBIE,
TOTUIUBO, PECYPCHI.

TexHonorus: XUMHWYICCKasA IMPOMBIIIJICHHOCTD, MCTAJIIIYpPIru,
IMPpOU3BOACTBO CTPOUTCIIbHBIX MaTcpralios, CEIIBLCKOXO03SHCTBEHHOC
IMpOU3BOACTBO, IMUIIcBas IMPOMBINIJICHHOCTD, Q)apMaHCBTI/I‘—I€CKa$I
IMPOMBIINIJICHHOCTD, IIPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIAPATOB, IIPOU3BOIACTBO
KOHCTPYKIHUOHHBIX MaTCpHuaioB, QJICKTPpOHHAA IIPOMBINIJIICHHOCTD,
HAHOTCXHOJIOTHNHU.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XNMHNHN HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOEHUS
0o0yyJaroImMUMHUCA MPOTpaMM CpeaHero oOiiero oOpa3oBaHus (JTMYHOCTHBIM,
METaNnpeIMETHbIM UM MpeaMeTHbIM). HaydHo-MeToauyeckoil OCHOBOM IS
pPa3pabOTKH MJIAaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS ITPOTPAMM CPEIHETO OOIIET0o
00pa3oBaHUsl SIBJSETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CUCTEMHO-JEATEIbHOCTHBIM TMOJXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAaMeTa «XUMUsD Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIONIHE:

OCO3HaHWE OOYYArONTUMUCA POCCUNCKOW TPakIaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHUIO;

[[EJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHWW JHYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HWCTOPUYECKHUX TpaauIiuii 0a30BOM HAYyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTH OOYYalOIIUXCS PYKOBOJACTBOBATHCS B CBOEH
NEeATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, IPUCYIIIUMHU 1IEJTOCTHOM
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJU4Me TIPABOCO3HAHMS HKOJIOTHYECKOW KyNIbTYPhl M CIHOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE IJIAHBI.



JIngHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeIMeTa « XUMUS» JTOCTUTAIOTCS B
€MHCTBE Y4YEOHON M BOCHUTATEIBHON JESATEILHOCTH B COOTBETCTBHM C
T'YMaHUCTUYECKHUMH, COLIMOKYJIbTYPHBIMHU, JTyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSMH U HJeajlaMi POCCUUCKOTO IPaskIaHCKOTO OOIEeCTBa, MPUHATHIMU B
00l111eCTBE HOPMaMHU U MpaBUJIAMU MOBEACHUS, CIIOCOOCTBYIOMIMMU MPOIECCaM
CaMOIIO3HAaHUs, CaMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImmxcs.

JIMYHOCTHBIE pE3yJIbTATBl OCBOCHHS MpeAMETa «XHUMHUS» OTPak)aroT
c(hOpPMHUPOBAHHOCTh OTBITA IO3HABATEILHON M TPAKTHUUYECKON JEATeIIbHOCTH
00yyYaroIMXCsl MO peaau3aliy MPUHITHIX B OOIIECTBE IIEHHOCTEN, B TOM YHCIIC
B YaCTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHMsI  OOYYAIOIMMHUCA CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJCTABICHUSI O COIMAIBHBIX HOpPMaxX M MPaBUIAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON MEATEIBbHOCTH MPH CO3JaHUHU
y4eOHBIX ITPOCKTOB, PEIIEHUH YICOHBIX M TTO3HABATEIbHBIX 33714, BHITIOJIHCHUN
XUMHUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apTYMEHTBI JIPYTUX IIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YICOHOM NESITEIHLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

IICHHOCTHOT'O OTHOIIEHUS K HMCTOPUUYECKOMY M HAaydYHOMY HAacCJeIuI0
OTE€UYECTBEHHON XUMUM;

YBOKEHUSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh Pe3yJIbTar
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX JKCIIEPUMEHTAIBHBIX ITOHMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca M TMO3HABATEIBHBIX MOTHBOB B TOJYYEHUH M TOCIECAYIOIIEM
aHanuze  uHGOpPMAUM O  TEPEJAOBBIX  JOCTHKEHUSX  COBPEMEHHOM
OTCYECTBCHHON XMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTYyallUM, CBS3aHHBIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJILHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

FOTOBHOCTH OILICHMBATh CBOE MOBEJEHUE U MOCTYIKH CBOMX TOBAPUILEH C
MO3UIMIA HPABCTBEHHBIX U IMPABOBBIX HOPM W OCO3HAHUE MOCIEICTBUUA ATHUX
MOCTYIIKOB;



4) gopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370pOBOTO H 0Oe30MacHOro obpasza IKU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHUSI K COOCTBEHHOMY (DHU3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs TpaBuil 0€30MacHOr0 OOpaIIeHHus C BEIIeCTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHUMAHHUS LIEHHOCTH TMPaBUJI HWHIWBUAYAJIBHOTO W KOJUIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYaLIUSIX, YTPOKAIOIINX 3JOPOBBIO U KU3HHU JIIO/ICH;

OCO3HaHUS MOCIEACTBUN U HEPUATUS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIHCKON
JeSTeIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3YUYEHUI0 Mpodeccuii pa3InyHOTo poJia, B TOM
YUCJIE HA OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBOKEHUS K TPYAY, JIOJAM TpyJa U pe3ysibTaTaM TPYI0BOU JEATEeIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBHUAYAJIbHOW TpPaeKTOPUU
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTMYECKHU 1EJI€CO00PA3HOr0 OTHOIIEHUS K MPHUPOJE, KAaK UCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COLMATILHON CPEJIbl;

OCO3HaHMsSI HEOOXOIUMOCTH HCMOJb30BAHUS JOCTIKCHUN XUMUU IS
pelieHust BOMPOCOB PallMOHAIBHOTO MPUPOI0TIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MIPUPOHON Cpesie, YMEHUSI TTPOTHO3UPOBATH HEOIArONMPUATHBIC YKOJIOTHICCKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX TEUCTBUN U NMPEIOTBpAIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBINUICHUS, AKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JESITEIBHOCTH SKOJOTHYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMU B NTO3HABATEILHOM, KOMMYHUKATUBHOM U COLIMATIbHOU
MPaKTUKE, CIOCOOHOCTH W YMEHHS aKTHBHO IPOTUBOCTOSITH WJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:



c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUSl CHeNU(PUKH XUMUU KaKk HayKd, OCO3HaHUA €€ poiu B
(GbopMHpPOBaHUK PAIIMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3AAHUH IIEIOCTHOTO
MpeACTaBICHHs 00 OKPYXKaIOIIEM MUPE Kak O €IMHCTBE IPUPOJIbI U YEIOBEKA, B
MMO3HAHUH TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXPaHCHHS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYUMOCTHM XHMHHM JJIsI COBPEMEHHOM
UBUJIM3AIMKA: B €€ T'yMaHUCTHUYECKOW HAINpaBJICHHOCTH W BaXXKHOW PO B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHOW KYJBTYPhI, PEIICHUU TJI0O0ATbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM U DKOJIOTHYECKOM  O€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
o0ecreueHn yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKA KOMGPOPTHOMN KU3HU
Ka)K0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHUMAHHUSI CYIIHOCTH METOJ0B
MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJI1 aHAIU3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIET0 MUpa
U TMPOUCXOIANIMX B HEM H3MEHEHUW, YMEHHUS Jenarb OOOCHOBAaHHBIC
3aKJIFOUCHUSI Ha OCHOBE HAay4yHbIX (DaKTOB U HMEIOUIUXCS JAHHBIX C IEJIbIO
MOJTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BaTh XUMUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN NESITEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HEMNPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSAM Tpy/a B pa3IMuHbIX chepax mpodeccnoHaTbHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeameTHbIe pe3yIbTaThl OCBOCHUS YUEOHOT 0 npeaMeTa « XUMHs Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIKOYALOT:

3HaUMMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  00yYarolIUXcCs
MEXIUCUUILUIMHAPHBIE (MEXIpEeIMETHBIC) oOLIeHAyYHbIE MTOHATHS,
OTpa)karolllue IEJOCTHOCTh HAYYHOM KapTUHBI MUpAa U cHeuu(UuKy MeTOOB
MO3HAHUS, MCIOJb3YEMbIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, IMPOIIECC, CUCTEMa, HAY4HbIH (DaKT, MPHUHIIMI, THUIOTE3a,



3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpCaJIbHbIC y4eOHbIe JeNCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIC, PpETryJsTUBHBIE), oOecrneuuBaroume (HopMUpOBaHUE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COITUATTLHON KOMIIETEHITUN 00 YJarOIINXCS;

CIIOCOOHOCTD oOyyJarommxcs UCIIO0JIb30BaTh OCBOECHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIC yueOHbIC
JICUCTBUSA B IO3HABATEILHON U COIIMAIBHON MIPAKTHUKE.

MeranpeaMmeTHbie pe3yiabTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCATbHBIMU
Y4eOHBIMU  TMO3HABATEJIILHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMU
JNECUCTBUSIMH.

OBiageHne  YHUBEPCAJbHBIMH  Y4YeOHBIMH  I03HABATEJIbLHBIMU
AEeCTBUAMM:

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M AKTyallU3UpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENENATh LEIU NEATEIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTHh PE3YNbTaThl JEATEIBHOCTH C IIOCTABICHHBIMU
LEJISAMU;

HCIIOJB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JJIs1 OOBSICHEHUS OTICIbHBIX (aKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEpUHM JUIs KiIacCU(UKAIUM BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHABIIMBaTh IPUYUHHO-CIIECICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHSI B pPacCMaTpHUBAEMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIFOUCHUS,

MIPUMEHSTH B TPOLIECCE MTO3HAHUS, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIC) MOJENHM, NPEOOPa30BLIBATE MOJICTbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ) dJEMEHTa, XuMuueckas (opmyla, ypaBHEHHE
XUMUYECKOM peakuuu — TNpH PEIICHHUH Y4eOHBIX IIO3HABATEIBHBIX U
MPAKTUYECKUX 3aJlay, MPUMEHSATh Ha3BAHHBIE MOJEIbHBIE MPEICTABICHUS IJIs
BBISIBIICHUSI XAaPAKTEPHBIX MPU3HAKOB HM3YyYA€MbIX BEIIECTB M XUMHUYECKHUX
peaKuuil.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE TeiiCTBUA:



BJIAJIETh OCHOBAMH METOJIOB Hay4YHOI'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuui;

GopMynupoBaTh LE€IM M 3aJa4d  HCCIECIOBaHUS, HCIOJb30BaTh
[IOCTABJICHHBIE U CAMOCTOSITEILHO C(HOPMYJIHMPOBAHHBIE BONPOCHI B KaueCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 JOPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE
MIPaBUIIbHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJA/IeTh HAaBbIKAMHU CAMOCTOSATEIBHOTO IIJIAHUPOBAHUS M IPOBEJCHUS
YUEHUYECKUX SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HA0JII0/1aTh 3a XOA0M
IpoLEecca, CAMOCTOSTEIbHO MPOTHO3UPOBATH €r0 pPe3yibTar, (pOpMYIUPOBATH
0000IIeHHsT W  BBIBOABI OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3YJIbTaTOB
MCCJIEI0BAHMS, COCTABISATh 00OCHOBAHHBIN OTYET O MPOJETIaHHOW padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEIOBATEIbCKOW M MPOEKTHOU
JESTEIbHOCTH, MPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIEHOMY
MIOMCKY METOJIOB PEIICHHs] MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3Iu4HbIX
METO/IOB IMO3HAHMUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATbCS B PAa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYJIApHAsl JIMTEpaTypa XUMHUYECKOTO COAEpKaHMsI, CIPaBOYHbIE IMOCOOUS,
pecypcbl MHTepHeTa), aHaIM3UPOBATh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHUYECKHM  OLIEHMBAaTh €€  JOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTb;

(opMyIupOBAThH 3aMPOCHl U NPUMEHATH Pa3IMYHbIe METOAbI IPU IMOUCKE U
otbope wuHpOpPMAIMKA, HEOOXOJAUMOM IS BBIMOJHEHHS YYeOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

NpUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpeACTaBICHUS
uH(popmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KayecTBE CpEICTBA NIpu padore ¢
XUMHUYECKON HH(OpManuend: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTUYECKHE) 3HAKU ¥ CUMBOJIBI, (DOPMYJIIBI, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HarJIAJHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHUBHBIMHM 1eICTBUSIMU:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK1a€MOi TEMBI B X0/1€ IMajiora u/uin
IUCKYCCUU, BBICKa3bIBaThb HUACH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS NPEIJI0KEHHOMN 3a1auH;

BBICTYIIaTh C MPE3EHTALEN PEe3ysIbTaTOB MO3HABATEIBHONU JEATENBHOCTH,
[OJyYEHHBIX CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKaMH IpHU



BBITIOJTHEHUH XMMHUYECKOTO JKCIEpUMEHTa, MPAKTUYECKON paboThl MO
UCCJIEZIOBAaHUIO CBOMCTB M3y4aeMbIX BELIECTB, pealn3alui y4eOHOro poeKTa 1
(opMyIUpPOBATH BBIBOJIBI [0 PE3YJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUM MyTEM
COTJIACOBAHUS MO3ULMN B X0/1€ 00CYX AEHUS U 0OMEHA MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH 1eHCTBUSMMU:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYILECTBIATH CBOIO ITO3HABATEJIBHYIO
JESITENIbHOCTh, OIpeneiss €€ Leau U 3aJadd, KOHTPOJMpPOBaTh U MO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh IMPEUIaracMblii aJIrOpUTM JEHCTBUN IpU
BBINIOJJHEHUH Y4Y€OHBIX M HCCIENOBATENIbCKUX 3ajad, BbIOMpaTh Hauboiiee
3¢ (pexTUBHBIA CHOCOO MX pEIHIeHHS C YYETOM IOJIYYEHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH  CAMOKOHTPOJIb  CBOEM  JACATENBHOCTH HA  OCHOBE
caMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuMHS
OTpaXaroT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUA O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA, POJIM XHMHUU B IO3HAHUU SIBJICHUM
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaAaMOTHOCTH, HEOOXOAMMOW [JISi PEIICHUS MPAKTHYECKUX
3ala4 U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3IO0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUA HJIEMEHT, aTOM, JJIEKTPOHHAs
o0oioyka aroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTD,
XUMHUYECKas CBsI3b, CTPYKTYpHas popmyra (pa3BEpHyTas U COKpaIiEHHas ), MOJIb,
MOJISIpHAsE Macca, MOJSPHbIA OOBEM, YTIEPOIHBIN CKeJeT, (yHKIMOHAIbHAS
rpylna, paaukal, H30MEpPHs, H30MEPbI, TOMOJIOTUYECKHUN psJ, TOMOJIOTH,
YIJIEBOIOPO/IbI, KUCIIOPO/I U a30TCOACPIKAIINE COEAUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCJAMHEHHUS); TECOPUU U 3aKOHBI
(Teopust cTpoeHus OpraHnveckux BeiecTB A. M. ByTinepoBa, 3akoH coxpaHeHUs
MacCchl  BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH  SI3BIK  XUMUH;
MHPOBO33PEHYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE MOHMUMAaHUSA NMPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DaKTOJOTUYECKUE CBEJEHUS O CBOMCTBAX,



COCTaBe, MOJYYCHUHU U 0€30MMaCHOM UCIOIb30BAHUU BAXKHEHIIINX OPraHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLINE TIOHSITHS MPU
ONMCAaHUU COCTaBA, CTPOCHUS U MIPEBPACHUN OPTAHUYECKUX COCAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHYECCKYIO CUMBOJIMKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyn OpraHMYeCKMX BEIIECTB M YpaBHEHUH XMMHYECKUX PpEaAKIIH,
U3TOTABJIMBATH MOJIEJIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JJIsl WILUTIOCTPAIlUU UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTD U3yUEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEAeIEHHOMY
KJIAcCy/Tpynne COoeIuHEeHUN (yriaeBOAOPOJbI, KUCIOPOA U a30TCOAEpIKaIIUe
COCIMHEHMSI, BBHICOKOMOJICKYJISIPHBIC COCIUHCHHWSI), JaBaTh WM Ha3BaHUSA IIO
cuctremarnueckoit Homenknatype (IUPAC), a Takke mpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OT/CJIBHBIX OPTaHUYECKUX BEIIECTB (ITUJIEH, MPOIMWICH, alleTUJICH,
ATUJICHTIUKOb, TIULEPUH, (heHo, popManbaerul, aleTaabAerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAs KHCIIOTA,
[II0K03a, (PYKTO3a, Kpaxmai, HeJITI0J103a, TIIUIUH);

c(hOPMHPOBAHHOCTL YMEHHS OIPEACIATh BUIbI XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COCTUHEHUSIX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TOJOKEHUS] TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytmiepoBa mis OOBSCHEHUS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHUS MaCChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMH  XapaKTepU30BaTh COCTaB, CTPOEHUE,
du3nUecKkrue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMUHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 9TaH, STWIEH, MPOMUJICH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, YTAHOJI, YTUICHTJIUKOJb,
TJIMIEPUH, (PEHOJ, alleTalbJACTH I, MypaBbUHAsI U YKCYCHAas KUCJIOTHI, TJIFOKO3a,
Kpaxmayi,  LeJUII0JIO3a,  aMUHOYKCYCHasi  KHCJIOTa),  WILIIOCTPUPOBATh
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEPHU30BaTh WUCTOYHHUKHU
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, NPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOTYKTOB MepepaboTKy;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIUMCICHUS IO XUMHUYECKUM
YpaBHEHUSM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA WIIM MIPOTYKTa
peaklM MO HW3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINN);



c(hOpPMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHUs, UCIOJIb3YEMBIX B XUMUU MPU U3yYEHUHU BEIIECTB
U XUMHUYECKMX  sIBIeHUH  (HaOmiolleHue, M3MEpEHue, OIKCIEPUMEHT,
MOJIEJIMPOBAHUE), UCTIOJIH30BATH CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIS] IPUHSTHS
pELIEHNI B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHMM  COOJIIOAATh  MpaBuja  IOJIb30BaHUS
XUMHUYECKON TOCyZoi U JTabopaTOpHBIM OOOpYJIOBaHUEM, a TaKKe IpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
DKCIIEPUMEHT (IIPEBPALLICHUs] OPraHMYECKUX BEIIECTB IpPU HAarpeBaHUM,
NOJIyYCHHE OTWICHAa M U3Y4YEHHE €ro CBOMCTB, KAYECTBEHHBIC pPEAKIUU
OpraHUYEeCKUX BEUIECTB, JEHATypalus OEJIIKOB NpU HarpeBaHUH, I[BETHHIE
peakuuu OEIKOB) B COOTBETCTBHM C MPABWIAMHM TEXHUKH O€30MaCHOCTH IMpHU
oOpalieHl ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBAaHUEM, IPENCTABIIATH
pe3ysbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucu ypaBHEHUU
COOTBETCTBYIOILIUX peakuuid U (QOpMYJIUPOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yNbTaToB;

c(hOPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TMOJIYYaeMYyI0 W3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOM
uHdopmaiuu, IHTepHET U ApyTrHX);

chOpMHUPOBAHHOCTh YMEHHMM  COOMIOJATh TIpaBWJIa  DKOJOTHUYECKH
L[E€JIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATENBHOCTH B IEINSX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTb BO3JEHCTBHS HA JKUBBIE OPraHU3MBbI ONPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich Tokasarens [1/IK, mosicHaTh Ha mpuMepax crocoOb
YMEHBIIEHUS U TPENOTBpAIlCHHUs] MX BPEIHOTO BO3JEHUCTBHUS HA OPraHU3M
YeJI0BEKa,;

JUTst OOY4YarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYalOIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiinis 1j1st 3anucu XUMHUYECKUX

dbopmy.

11 KUIIACC



[IpenMeTHble pe3ynabTaThl OCBOEHHUsI Kypca «OOIasi U HeopraHuyeckas
XUMHUSD» OTPaXkKakoT:

c(hOPMHUPOBAHHOCTh TNPEACTABICHUM: O XUMHUYECKOW COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHON KAPTHHBI MHpa, POJIM XHUMHUHU B IIO3HAHUM SIBJICHUI
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOMMMOW ISl PEIICHUS MPAKTHICCKUX
3a71a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO H
MIPUPOIHOM Cpelie;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3J€MEHT, aTOM, H30ToI, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJa, MOJIb, MOJSIPHBI OO0BEM,
BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHUCJIEHUS, XUMHYECKas
CBsI3b (KOBaJICHTHAs, HOHHAS, METaJUTMYECKasi, BOJOPOIHAS), KPUCTATUTHYECKas
pPEUIETKA, TUIIBI XUMUYECKUX PEAKIINMI, PACTBOP, SJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
BJIEKTPOJINTUYECKAS JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuii 3akod . 1. Menneneesa,
3aKOH COXPAHEHHUS MaCChl BEIIIECTB, 3aKOH COXPAHEHHUS U ITPEBPAILCHUS SHEPTUU
MPU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK XUMHUH,
MHPOBO33PEHYECKNE 3HAHMS, JIE)KAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYCCKHUX SIBJICHUH, (haKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAX,
cocTaBe, TIIOJy4YCHHMHM W  O€30MMacHOM  MCIOJB30BAHUHM  BaKHEHUIIHMX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUICCKON JEATCIBHOCTH YeIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATh XapaKTepHbIC MPU3HAKU TOHSTUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCOJIb30BAaTh COOTBETCTBYIOIINE MTOHATHS ITPU
OIMCAaHUU HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUCCKYIO CUMBOJIMKY IS
coctaBieHusi (GOpMYJ BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKLUMH,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIEeCTB (yrapHbId ras, yriaeKuciblid ra3, aMMuax,
raméHas U3BeCTh, HETalI€Hasi U3BECTh, MUThEBAs COJA, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUW OMNPEACNSITh BaJEHTHOCTh U  CTEINEHb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METaJUIMYECcKas, BOJIOPOJHAs) B
COCIMHCHUAX, THUN KPUCTAUIMYECKOM PEMIETKA KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKYJISIpHAS, MOHHAs, METAJJIMYECKAs), XapaKTep CPebl B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX COCUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAIJICKHOCTD
HEOPTraHMYECKUX BEIIECTB MO HMX COCTaBY K OIpPEAeIEHHOMY KJaccCy/TpyIie



COEIMHEHHH (IIPOCThIE BEIIECTBA — METAJLIBI U HEMETAJLIbI, OKCHU/IbI, OCHOBAHMUS,
KHUCIIOTHI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NEPUOJUYECKOTO 3aKOHA
HN. WN. MenzgeneeBa W JAEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTEepPH30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »djeMeHTOB 1—4 mepuonoB Ilepromuyeckoil cuctembl
XxuMudeckux aneMeHToB [I. M. MenpeneeBa, UCIONB3ysl TOHATUS «S-, pP-, d-
AJNIEKTPOHHBIE  OpOUTANU»,  «IHEPreTHUECKHUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTH NU3MEHEHUS CBOMCTB XUMUYECKUX FJIEMEHTOB U UX COSIUHEHUI
1o nepuogaM U rpymnmam Ilepuoguyeckon CUCTEMBI XUMUYECKHAX dJIEMEHTOB /1.
H. Menaeneena;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) 0OIIKE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIMYHbIX KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETUUECKOW CBSI3U MEXIY HEOPraHUYECKUMU
BEILIECTBAMH C ITOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DULIPOBATh XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKaM (YHCIY M COCTaBy PEarupyroUIMX BEUIECTB, TEIIOBOMY
2 dekTy peakiuu, I3BMEHEHUIO CTETICHEN OKHUCIICHUS 3JIEMEHTOB, 00OpaTUMOCTH
peaKIlMM, YYaCTHIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHUIN COCTaBJISATh YPaBHEHUS PEaKIMi pa3iMuHbIX
TUIIOB, TIOJHBIE M COKpAIEHHBbIE YPABHEHMsI PEAKIMI HOHHOrO OOMeHa,
YUHTBIBAs YCIOBHS, IPU KOTOPBIX 3TU PEAKUUU UAYT 1O KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUI MNPOBOAWTH PEAKIMH, TOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  IyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOPAxX
HEOPraHWYECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHUTEIbHO-
BOCCTAHOBUTEJbHBIX PEAKLMd TOCPEJACTBOM COCTABIEHUS 3JIECKTPOHHOTO
OanaHca ATUX PEaKIINii;

c(hOPMHUPOBAHHOCTh  YMEHUW  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKOM peaklud OT pasiuuHbiX (AKTOPOB; XapakTep CMEIIECHUs
XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUA (MPUHLIUIT
Jle lllaTenne);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHUMHUECKHUE MPOLIECCHI,
JeXKallue B OCHOBE MPOMBIIIEHHOTO MOJIYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIMUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;



c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoOBas J10JIs1 BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI Ta30B
IPU XUMUYECKUX PEAKIIUSIX, MACChI BEIIECTBA UM 00BEMA T'a30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOrO 3 (eKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHH;

chOpMHUPOBAHHOCTh ~ YMEHHMM  COOJIIOAATh  MpaBuja  IOJIb30BaHUS
XUMHUYECKON MOoCyZoi U JabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0KEHUE NTEPOKCUIA BOIOPOA B IPUCYTCTBUH KaTaJIM3aTOPa,
ONpENEIEHUE Cpepl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO
MHJUKATOPA, BIUSHUE PA3IMYHBIX PAKTOPOB HA CKOPOCTh XMMUUECKOUN pEeaKInHy,
peaklMy HOHHOTO 0OMEHa, KAYECTBEHHBIE PEaKIUU Ha Cynb(aT-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
teMaM «Metamuie» U «HemeTamib») B COOTBETCTBUM C MpaBUJIaMU TEXHUKHU
0e30macHOCTM IpH  OOpalleHMH C  BellecTBaMU M JJaOOpaTOpHBIM
000pyZIOBaHUEM, MPEACTABISATh PE3YJbTAaThl XUMHUYECKOTO HKCIIEPUMEHTA B
(dopmMe 3amucu ypaBHEHHUU COOTBETCTBYIOLIMX peakuuid U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XHUMHUYECKYIO
UHPOpMAIMIO, TMOJIYYaeMYyI0 W3 pa3HbIX HCTOYHHKOB (CpeICcTBa MacCOBOM
KOMMYHUKaIu, MTHTepHET U JpyTrux);

chOpMHUPOBAHHOCTh ~YMEHHMM  COOMIOJATh TpaBWJa  IKOJOTUYECKHU
11eJIECO00PA3HOr0 TMOBEACHUSI B OBITY U TPYNOBOM NEATENbHOCTH B IEJNAX
COXPaHEHUsI CBOETrO 370pPOBbS M OKPYKarOUIEH MPUPOJHONU Cpelbl, OCO3HABATH
OMAacCHOCTb BO3JEHCTBUA HA >KMBBIE OPraHU3Mbl OMNPENEIEHHBIX BEIIECTB,
noHumasi cmbica nokazatens I[IJIK, mMoscHAT, Ha mnpuMepax CHOCOOBI
YMEHBIIEHUS U TPENOTBpAIICHUs] MX BPEIHOTO BO3JEHCTBUA HAa OPraHu3M
YEJIOBEKa;

U1 00YYaroIMIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB U
XUMHUYECKHUX SIBJICHUI;

IUIA CIEnbIX W CAa0OBUAAIIMX OOYydYalolUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy 000o3HaueHui JI. bpaiins asis 3anucu XuMu4ecKux

bopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYECKO XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
. bubnuorexa [JOK
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. )
https://myschool.edu.ru/
M. bytneposa
Uroro no pazueny )
Pazpnen 2. Yraesomnopoabt
bu6mmoreka [IOK
2.1 [IpenenbHbIEe YTIEBOAOPOABI — ATKAHBI 6 1 1
pel yr AOPOA https://myschool.edu.ru/
99 HemnpenenbHbie yrieBoaopobl: alKeHbl, 9 1 bubnmnorexa [JOK
' aJIKaJIUECHBI, aJTKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApoMaTH4ecKHe yrieBOI0POIbI 4 1
P yr AOPOA https://myschool.edu.ru/
94 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB U 1 bu6mmoreka [JOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no paszneny 20

Pasznen 3. Kuciopoacoaep:kamnue oprannieckie coeJuHeHUst



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [JOK

31 Criupret. detos 8 https://myschool.edu.ru/
3.9 Anbneruasl. KapOoHOBBIE KHCIIOTHI. 14 bubmuoreka [JOK
CrnoxHbie 3¢upsl https://myschool.edu.ru/
33 Yrnesom ° imachooledury
Uroro no pazneny 27
Pa3znen 4. A3oTcoaepikaniue oprannyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6 bubmorexa LHOK
https://myschool.edu.ru/
Wroro mo paszneny 6
Paszgea S. BoicokoMoJieKy/JIIpHbIE COeIMHEHUSA
5.1 [Tmactmaccer. Kayuyku. Bomokna 10 Egggﬁ;ﬁiiﬁﬁg Igu.ru /
Wroro mo pazneny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepruonnyeckuii 3aKoH
bubmuoreka [{OK
11 u [lepuonnueckas cucreMa XMMUYECKUX 6
https://myschool.edu.ru/
anemenToB /I. 1. Menaeneera
12 Ctpoenue BeniectBa. MHorooopasue 10 1 bubnnorexa [JOK
' BEILECTB https://myschool.edu.ru/
bubnuoreka [{OK
1.3 XUMHUYECKHE PCaKIuu 14 1 1
peaxt https://myschool.edu.ru/
Hroro no paszneny 30
Pasnen 2. Heoprannueckas xumusi
b K
2.1 Mertaubl 13 1 1 nomorexa 110
https://myschool.edu.ru/
b K
2.2 HemeTannst 8 1 nommorexa O
https://myschool.edu.ru/
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 3 1 bubnuoreka [{OK
' BEIIECTB https://myschool.edu.ru/
Hroro no paszneny 29

Pazpea 3.

XuUMHA 1 JKU3HD
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bubnunoreka LIOK

3.1 XHMHA 1 OKH3HE o https://myschool.edu.ru/
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://myschool.edu.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus, 11 kmacc/ Pyasutuc I'.E., ®enpaman @.I'., AKiinonepHoe
obmectBo «M3narenscTBO «IIpocBemieHne»
2. Xumus, 10 knacce/ Pyasuruc I'.E., ®enpaman @.I°., AKiinonepHoe

obmectBo "M3narenncTBo [IpocBemienne"

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Xumus, 10 xknacc/ Pynsutuc I'.E., ®enpaman @.I'., AkurionepHoe
ob6mectBo "N3narenscTBo [IpocBemenne"

2. Xumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.I°., AkiinonepHoe

obmectBo "M3narenscTBO [IpocBemienne"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

1. http://www.chemnet.ru I"azeta «Xumus» u caitt i yuutens «5 uay Ha
YPOK XHMHID

2. http://him.1september.ru Equnas xomiekius LIOP: ITpeameTHas KOJICKIUS
«XUMUA»

3. http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-Hay4HbIC
skcriepuMeHThl: xumus. Komekmusi Poccuiickoro o0mieo0pa3oBaTeasHOTO
nopraa

4. http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukbepoBoit

5. http://www alhimik.ru Beepoccuiickast onuMImaza mKOIbHUKOB 10 XUMUN
6. http://chem.rusolymp.ru Opranndeckast XuMusi: SJIEKTPOHHBINA YUYCOHHK JIJIst
CpPEIIHEM ILIKOJIbI



7. http://lwww.chemistry.ssu.samara.ru OcHOBBI XUMHH: IEKTPOHHBINA yU4eOHUK
8. http://mww hemi.nsu.ru OTKpeITHI KOIeIK: XUMHUS



