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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no XuMMHM Ha YpPOBHE cpeAaHero oobuiero oOpa3oBaHus
paspaborana Ha ocHoBe DeaepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit denepannn», TpeboBaHUN K pe3yabTaTaM OCBOSHHS
dbenepanbHOit  00pa30BaTENBHON MPOTPAMMBI CpeAHEro 001ero obpa3oBaHUs
(®OI1  COO), mnpeacraBicHHBIX B  @DeacpalbHOM  TOCYAapCTBEHHOM
obpazoBatenpHoM crangapre COO, ¢ yuéroMm KoHuenmuu mnpenogaBaHus
y4eOHOTO IpeaMeTa «XHUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoii
denepauny, peATU3YIOIIUX OCHOBHBIE 00pa3oBaTElbHbBIE MPOrPAMMBI, U
OCHOBHBIX TOJNOKEeHHH «CTparernm pasBUTHS BOCHUTaHHMS B Poccuiickon
®deaepanuu Ha nepuoa 1o 2025 ropa» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEAEIICHUIO
oOmIcH cTpaTeruy 0OyUCHUS, BOCIIUTAHUS M PA3BUTHS O0YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» it 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIHA
KoHnenTyainbHbie nosiokeHust PI'OC COO o B3anmMo00yCIOBISHHOCTU IICHICH,
COJIEpKaHMsI, PE3yJbTaTOB OOyUeHHST U TpeOOBaHMU K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHMHUYECKOE oOpa3oBaHue, 110JIy4aeMO¢e BBIIIYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHU3aliy, SBISIETCS HEOTHEMIIEMOM YaCThIO HX
oOpa3zoBaHHOCTH. OHO CHOYKHUT 3aBEpLIAIOLIMM 3TaloOM peau3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJOCTHOH CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LUEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IIPHUPObI, POPMUPOBAHUS MUPOBO33PCHUS U OOIICH KYJIbTYpPbI
YEJIOBEKA, A TaKKE OKOJOTHYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
310pOBBI0 M TOPUPOAHON cpene. Peanusyercs XuMUYeckoe 0Opa3zoBaHUE
o0yJaromMxcsl Ha YPOBHE CPEJIHETO OO0IIEero 0Opa3oBaHUsSl CPEICTBAMU YUEOHOTO
npeaMera «XHUMHsSDY, COJEpKaHWE M MOCTPOCHHE KOTOPOro OIPEAeNIEHbl B
mporpaMme 0 XHMHUH ¢ YYETOM CrnenuduKky HAyKH XUMHH, €€ 3HA4CHUS B
MO3HAHWW TIPUPOJBI M B MaTEepPHANbHOW JKM3HH OOIIECTBA, a TaKkKe C y4ETOM
o0lMX 1efed W MPUHIIMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpejiHero oo1iero oopasosanus B Poccuiickoit Meepanuu.

XuMHS KaK dJIEMEHT CHCTeMbI €CTECTBEHHBIX HAYK HTpaeT ocoOyl pollb B
COBPEMEHHOW IMBUJIM3AIMH, B CO3/laHUM HOBOM 0a3bl MaTepHaTbHOU KYJIbTYpHI.
Ona BHOCUT CBOM BKJIaJl B (POPMHPOBAHUE PAIIMOHATILHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHC LEJIOCTHOTO MPEJCTABICHUA 00 OKPYKAIOIIEM MHPE KaK O CJAHMHCTBE
MPUPOABLl U YENOBEKa, KOTOpoe (OPMHUPYETCA B XMMUU HA OCHOBE NMOHHUMAHUSA
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0O MHPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOCHHEM BEILIECTB, X CBOMCTBAMH U BO3MOXKHBIMH O0JIACTIMHU PUMEHEHUS.



TecHO B3aMMONEWUCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XMMHS CTaa
HEOTHEMJIEMOH YacTbI0O MUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO
Tpyda M KHM3HH Kaxaoro unena odOmiectBa. CoBpeMennas XUMHS Kak Hayka
CO3MJIaTEIIbHAs, KaK HayKa BBICOKMX TEXHOJOTMH HAaIlpaBJICHa Ha pCEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UCJIOBEUCCTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJOTHYECKON O€30IaCHOCTH U OXPaHbI 310POBBA.

B cootBeTcTBMM ¢ OOIIMMU LEASMH W TPUHIMIIAMUA CPEAHETO OOIIero
oOpazoBaHus cojaepxanue npeamera «Xumus» (10—11 kiaccrbl, 6a30BbIH YPOBCHD
U3YUYCHUS) OPUCHTUPOBAHO MPCUMYIICCTBCHHO Ha OOIICKYJIBTYPHYIO MOJATOTOBKY
oOydJarommxcsi, HEOOXOJUMYIO WM Ui BBIPAOOTKM  MHPOBO33PCHUYCCKUX
OpPUEHTHPOB, YCIIEIIHOTO BKIKYEHHWA B JKU3Hb COLMYMA, NPOJOKEHUS
00pa30BaHUsl B pa3JINYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu - ipeaMeTa  «XUMUSD)  SBISIIOTCS  0a30BbIC  KYPCHI  —
«Oprannyeckas xumus» u «OOmasgs U HEOPraHMYCCKAas XHUMESD), OCHOBHBIM
KOMITOHEHTOM COJEPKAHMSI KOTOPBIX SBJISIFOTCS. OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUMW MO HEOPraHUYECKOW XUMHHU (C BKJIIOUEHUEM 3HAHUM U3 OOIIeH XUMHUU) U
OpTaHUYECKOU XMMHH. POpPMUPOBAHME JAHHOW CHCTEMBI 3HAHUM NPH H3YUYEHUHU
npeaMera  00CCIICYMBACT BO3MOKHOCTh PACCMOTPEHHSI BCETO  MHOTI000pas3us
BCIIICCTB HA OCHOBC OOIINX MOHSATUH, 3aKOHOB U TCOPUN XUMUH.

Ctpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» U «OOwwas u
HEOpraHWYecKas XUMHUs» CPOpMHUpOBaHA B MpPOrpaMMe IO XMMHHU Ha OCHOBE
CUCTEMHOIO II0JXOJa K M3y4YCHHUIO y4eOHOro marepuajia u OOyCIIOBJICHA
UCTOPUYECKHM  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHUH HAa  OUPEIACIIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHUHM BEILECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OPraHUYECKHUX
COEMHEHNH, a TAaKXEe Ha YPOBHE CTEPEOXMMHYECKMX M  JJIEKTPOHHBIX
IpPEICTaBICHUA O CTpocHHU BemiecTB. CBeicHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMONIOIHMYECKU
AKTUBHBIX COCIUHEHUMH. B Kypce OpraHM4eckol XHUMHUM TOJIYYarOT Pa3BUTHE
c(hOpMHpPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs NMEPBOHAUAILHBIE
MPEICTABICHNUS] O XUMUYECKON CBA3M, KJIaCCU(UKAIIMOHHBIX MPU3HAKaX BEHIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKLIH.

Ilon HOBBIM yriaoM 3peHUss B mpeameTe «Xumus» 0a30BOr0 ypOBHSA
paccMaTpUBaeTCsd UW3YUYEHHBIH HA YPOBHE OCHOBHOTO OOIIETo o0pa3oBaHUs
TEOPETUUECKUI MaTepuan U (PAKTONOTHYECKHME CBEJECHUS O BENIECTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» 0O0yYarolMMcsl TPEAOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOMOJIOTHYECKUX MO3ULMH,



rimy0xke TOHATh MCTOPUYECKOE HU3MEHEeHHWe (YHKIMA 3TOro 3akoHa — OT
obo0mIaroniei 10 00BACHAIONIEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXHEWILMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAaKKE€ O XUMHUYECKHX PEAKIMIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IIPOTEKaHUA JomosiHAeTcss B Kypcax 10 um 11 xiaccos
3IEMEHTAMHU COJEPKAHMS, HMEIOIMIMMHU KYJIbTYPOJOTHUYECKHH W NPUKIaAHOM
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3U XHMHHU C
IpPYrUMH HayKaMH, PacKpbIBAIOT €€ poJib B IIO3HABATEIBHON U IPAKTHYECKOU
JESTEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKCHHS K IIPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU U [PAKTUUYCCKUX IPUIIOKCHUN XMMHH, [IOMOTaIOT
BBIITYCKHUKY OPHEHTHPOBATHCSI B OOIIECTBEHHO M JMUYHOCTHO 3HAYUMBIX
npo0iemMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIHMBATh HHPOPMALMIO U
IPUMEHATE €€ U1 I1IOIOJHEHUs 3HaHWM, pEUICHUS HWHTEIUICKTYaJIbHBIX U
HKCIIEPUMCEHTAJIBHBIX UCCIIEI0BATEIbCKUX 33/1a4. B 1esnoM conepkanue yueOHOro
npeaMera  «XMMHS»  JAaHHOTO  YPOBHS  M3YYEHHMs] OpPUEHTHPOBAHO  Ha
(dbopmupoBaHrue y OOy4YaIOMIMXCd MHUPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHMS
bunocockux MAEH, TaKMX KaK: MaTepualbHOE €IMHCTBO HEOPraHHUYEeCKOro M
OpPraHUYECKOTr0 Mupa, OOYCIIOBJICHHOCTb CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHUEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUH IIyTEM J3KCIEPUMEHTA M
pELIeHUs] TPOTUBOPEYMI MeEXKAy HOBBIMM (pakKTaMM U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIU XUMHUHU B PELIEHUU IKOJIOTMUYECKUX Tpooiem, a
TaKKe Mpo0JIeM COEPEIKEHUSI IHEPIETUUECKUX PECYPCOB, CBHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTCPHUAIIOB.

B iaHe pemeHMs 3ajad4  BOCIMTAHMS, pa3BUTUS MW COLMAIM3ALUHU
oOy4Jaronmxcs MNPUHITbIE MNPOTPaMMON MO XUMHW TMOAXOAbI K OIpPEAEIIEHUIO
COJEp)KaHUSI M TMOCTPOCHHUS TNpeIMeTa MPEeAyCMaTpuBalOT (HOPMUPOBAHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JCHCTBUM, HMMCIOIMX 0a30BOE€ 3HAYCHUE JUIA
pa3jaMyYHBIX BHJIOB JAESITENBHOCTH: pEUIeHHWs NpodiieM, IOHWCKa, aHalu3a u
00paboTkH MH(GOPMAIIMK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS OMbITa MPAKTUYECKOU
U HCCIEOBATENBCKON JESATENbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mpenomaBaHus XUMHH Kak Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 O0IIero 00pa30BaHus, MIPHU ONPEACTCHUH
COJIepKaTeNIbHOM XapaKTEPUCTUKKU 1leJied HW3y4YEHHUs Mpe/IMeTa HaIlpaBiIeHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XMUMHYECKON HayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAUYECKOW TOYKH 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeH H3y4eHUs
IIPEIMETA SIBJSIETCS BIIOJIHE OIIPaBIaHHBIM.



CorylacHO JaHHOM TOYKE 3pEHUs IJIaBHBIMHM LEISIMHM H3Y4Y€HUs NpeaMmeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

e (opMuUpOBaHWE CHCTEMBI XWMHUYECKMX 3HAHMM Kak  BaKHEHIICH
COCTABJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIKYEBBIC IMOHATUSA, (PYHIAaMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IIOHMMAHHE CYILHOCTH AOCTYIHBIX
0000LIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C MCTOPHEi
UX pa3BUTHUA U CTAaHOBJICHHS,

o (OpPMHUPOBAHHUE U PA3BUTHUE MPEACTABICHUN O HAyUYHBIX METOJAaX MMO3HAHUA
BCLIECCTB M XUMHYECKHX pEakUWd, HEOOXOIMMBIX JUIsi HPHOOPETECHUs
YMEHUH OpPHEHTHUPOBATHCS B MHPE BELIECTB H XUMHUUYECKUX SIBICHHM,
MMEIOIIHNX MECTO B PUPOJIE, B IPAKTUYECKONH U TOBCEAHEBHOM KU3HU;

e DPa3BUTUE YMECHUU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HA0JIIOJICHUEM U
OOBSICHEHHEM XUMHYECKOI'O  JKCIICPUMEHTA, COOJIFOJICHUEM  IIPaBUII
0€30MacHOro o0pamieHus ¢ BEIeCTBAMU.

Hapsay ¢ 3tuMm, conep:kaTelibHasi XapaKTepUCTUKA Leled U 3a1a4 U3y4eHHUs]
MpeAMETa B IPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH IIPUOPUTETAMHU B CUCTEME CpejHEro oduiero odpazoBanus. CerojHs B
IPEIOJAABAaHUM  XUMUM B OOJbIIEH CTEHEHH OTAAéTCAd  MPEAIIOYTECHHE
MPAKTUYECKOH KOMIIOHEHTE COAEp)KaHWd OOYy4YEHUs, OPHUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00IIE00pa30BaTENbHOW OpPTraHM3aLUH, BIAACIOLIETO HE
HAa0OpOM 3HaHWN, a (PYHKIHOHAIBHOW TPaMOTHOCTHIO, TO €CTh ClIocoO0aMHM u
YMEHUSIMH aKTHBHOI'O IIOJIYYECHHUS! 3HAHUMN U IPUMEHEHUS HX B PCAJIbHOW >KU3HU
JUISl pELUEHUS TPAaKTHYECKHUX 3a/1ay.

B cBA3M ¢ 3TUM NpU U3y4YEHUM TNpeaMera «XHUMHs» JOMUHHUPYIOIIEE
3HAUYEHHE MPUOOPETAIOT TAKHE LIETTH U 33Ja4H, KaK:

ajanranusi o0y4aromuxcs K yCJIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUDA,
(¢bopMUpOBaHHE  WHTEIJIEKTYyaJllbHO  PA3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3z0BaHUI0, COTPYHUUYECTBY, CAMOCTOSITEAbHOMY MPUHSATHIO TPAMOTHBIX
pENIEHUI B KOHKPETHBIX YKU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

¢opMupoBaHue y OOy4arOlIMXCA KJIFOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEPCAJbHOEC 3HAUEHWE [UIsl Pa3jIM4HbIX BHIOB
JEATEIBLHOCTH: PElIeHHs MpoOieM, MOUCKa, aHanu3a U 00padoTKu MH(POpMaIIUH,
HEOOXOJMMBIX [JIsl MPUOOPETEHUSI ONbITa ACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IMO3HAHUM XWUMHH, a TaKXKe i1 OLUEHKH C MO3ULUHI
IKOJIOTHYECKOI 0€30MacHOCTH XapakTepa BIWAHUSA BEIIECTB M XUMHYECKHX
MPOLIECCOB HA OPraHU3M YEJOBEKA U NPUPOAHYIO CPEy;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPUYECKUX
CHIOCOOHOCTEH 00yHaIOIINXCS: CITIOCOOHOCTH CaMOCTOSATENBHO IPUOOPETATH HOBBIE
3HaHUA 10 XUMHH B COOTBETCTBUM C XKU3HEHHBIMU MOTPEOHOCTAMH, UCTIONB30BATh
COBpEMEHHBIE MH(POPMALIMOHHBIE TEXHOJOTUY IJIs TIOMCKAa U aHallu3a y4cOHOU M
Hay4YHO-IIOIYJIIPHON HHPOpMAITNH XUMHUYECKOTO CONIEP KAHUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YHAIOIINXCS aCCOLUATUBHOTO U JIOTHYECKOTO
MBILLICHUS, HAOII0AaTENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOQUMBI, B YacCTHOCTH, IpH IUIAHHUPOBAHHM U TPOBEACHUU XHMHYECKOTO
SKCIIEPUMCHTA;

BOCHMTaHHE Yy oOOyvamommxcs YOSKIEHHOCTH B TI'yMaHHCTUYECKOH
HAMpPaBJIEHHOCTH XHUMHUH, €€ BaXKHOM POJM B PEUICHUH TJI00AJIBHBIX TpoOsieM
PaMOHATBHOTO MPUPOAONONL30BaHUS, TIOTIOTHEHUS SHEPTETHIECKIX PECYPCOB U
COXPAHEHUSI IPHUPOJHOIO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTrO
OTHOILICHUSI K IIPUPOJIE U CBOEMY 3/I0POBBIO, a TAKKE NIPHUOOpPETEHHs OIbITa
WCTIOJIb30BaHUsl TOJYYCHHBIX 3HAHWM A1 NPUHATHS TPAMOTHBIX DELICHHH B
CUTYalUsX, CBSI3aHHBIX C XUMHUYECKUMHU SBIICHUSIMHU.

B y4yeOHOM mjaHe cpenHero oO0mero oOpa3oBaHMs MPEAMET <« XUMUS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB IHIPEAMETHOM 00Js1acTH «EcTecTBEHHO-HAYUYHBIC
IPEIMETBD».

O011ee yncao 4acoB, OTBEAEHHBIX JUISl H3YUEHUsl XUMUHU, Ha 0230BOM ypPOBHE
cpeaHero oduiero oOpaszoBaHusi, coctaBiusieT B 10 kmacce — 34 ugaca (1 yac B
HEJICIIIO).



COJAEPKAHUE OBYYEHUA
OPI'AHNYECKAS XUMUA

Teopernueckre 0CHOBbI OPraHU4YeCcKoOl XUMHUH

[IpenmeT opraHn4yeckoil XMMUM: €¢ BOSHUKHOBCHHUC, PA3BUTHC U 3HAUYCHHUC B
MOJY4YCHUU HOBBIX BCIICCTB M MaTcpHaloB. Teopus CTPOCHUS OPraHHMYCCKHUX
coenuHeHuit A. M. byTiepoBa, e€ ocHOBHBIC n0s10KeHUS. CTPYKTYpHBIC (hOPMYJIIbI
OPTaHUYECKUX BEHIECTB. [ OMOJIOrUs, W30MEpUs. XHUMHYECKas CBA3b B
OPTaHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIC CBA3H.

[IpencraBieane o kiaccupuKallid OpraHMYecKUX BemecTB. HoMmenkimatypa
OPraHWYeCKUX COCAMHEHHWH (CHUCTEMaTH4yeCKas) W TPHUBHAJIbHBIC HAa3BaHMS
BAXHEUILNX MPEACTABUTENECH KIACCOB OPraHUUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIC METOJbBl M3YYCHHUS BEIIECTB M HMX MNPEBPAILCHUM:
O3HaKOMJIEHHE ¢ oOpa3laMy OpPraHWYeCcKUX BEIIECTB W MaTepuajaMh Ha HX
OCHOBE, MOJICIMPOBAHMEC MOJICKYJI OpPraHUYCCKHX BCIICCTB, HAOJIOJICHHC U
OIIMCAHKUE JICMOHCTPAIIMOHHBIX OIIBITOB 110 IPEBPAIICHHIO OPraHUYCCKUX BEILICCTB
MIpU HarpeBaHuH (IJ1aBJIeHUE, OOYTJINBAHUE U TOPECHUE).

Yraesogopoasl

AJIKaHbl: COCTaB M CTPOEHUE, T'OMOJIOTHMYECKUH psg. MeraH U 3TaH —
IPOCTCHINIE NPCACTABUTCIIH aJKaHOB: (DM3WYSCKUEC M XHMHUYCCKHE CBOMCTBA
(peakuMM 3aMEUICHHUS W TOPCHHMS), HAXOXKJACHUC B IPHUPOJC, IOJYYCHHC U
MPUMEHECHHUE.

AJIKEHBI: COCTAaB U CTPOEHHUE, TOMOJIOTHUUECKUUN PSA. DTUIEH U TMPONUIICH —
IPOCTCHINIE NPCACTABUTCIIH aJKCHOB: (DM3WYSCKHME M XHMHUYCCKHE CBOMCTBA
(peakuMM THAPHPOBAHHS, TaJOICHHPOBAHUS, THIpaTalluM, OKWUCICHHUS U
MOJIMMEPU3AlNK ), TOJyYEHUE U TPUMEHEHHUE.

Ankaauensl: Oytanuen-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEHIHE
XUMHUUYECKUE CBOMCTBA (peakivs monumepusaiuu). [lonyueHre CHHTETHUYECKOTO
Kay4yKa U PE3UHBL.

AJIKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTHYECKUH s, ALICTHICH
— MOpOCTEHIIMUI MPeCTaBUTENh AJIKUHOB. COCTaB, CTPOCHHE, (puznueckue u
XUMHUUYECKUE CBOMCTBA (peaklMu TUPUPOBAHUS, TATOTEHUPOBAHUS, THIpaTaIllu,
TOPEHHUsI ), MOJTYYEHUE U IPUMEHEHHUE.

Apenbpl. beH3011: cocTaB, CTpOeHHE, (PU3HYECKHE U XHMHUYCCKHE CBOWMCTBA
(peakuuu rajoreHUpOBaHUsI U HUTPOBAHUSA), MOJYYEHUE U MIpUMEHeHUe. Tonyon:
cocmas, cmpoeHue, uauveckue U  XumMudeckue — ceoucmea  (peakyuu
2ANI02EHUPOBAHUSL U HUMPOBAHUSL), NOdyUeHue u npumernenue. TOKCUUHOCTH
apeHoB. l'eHeTnueckas CBSA3b MEXAY YIJEBOAOPOAAMH, NPUHAMICKAINIUMH K
Pa3IMYHBIM KJaccaM.



IIpuponnsle UCTOYHMKH YraeBOAOpoOAOB. IIpupoaHeli ra3 W NONYTHBIE
nedpransie ra3pl. Hedte u e€ mpoucxoxnenue. CrocoObl mepepadoTku HePTH:
MEePErOoHKa, KPEKUHI (TEPMUYECKHH, KaTAIATHYECKHi), muposu3. IIpomyKrsl
nepepaboTku He(pTH, UX MPUMEHEHUE B IIPOMBIIIICHHOCTH U B ObITY. KameHHBIH
yTOJb U IPOAYKTHI €T0 MEepepabOTKU.

OKCNEPUMEHTAIBHBIE METOAbl H3YyYEeHHsS] BEIIECTB M WX IPEBPALLCHHIA:
O3HaKOMJIEHHE C oOO0pa3lamMu IIACTMAcC, KaydyyKOB M PE3MHBI, KOJUICKIMU
«Hedptp» u  «Yromp», MOIEIMpPOBAaHHUE  MOJIEKYJ  YIJICBOAOPOAOB |
raJIOTEHOIPON3BOIHBIX, [IPOBEJICHUE NPAKTUUECKON paOOThI: MONyYCHHE STUIICHA
U U3YyYECHUE €TI0 CBOMCTB.

Pacuérnble 3anaun.

BbluucieHUsT MO YpPaBHEHHMIO XHMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJINYECTBA MCXOAHOI'0 BEUICCTBA WJIM IPOAYKTA PCAKLUMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXO/IHBIX BELIECTB HJIM IIPOJAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue opranuyeckue coeIHHeHUS

[IpenenpHple OOHOATOMHBIE CINHUPTBL. METAaHOJN MW OJTAHOJN: CTPOEHHE,
¢u3nueckue M XUMHUYECKHME CBOMCTBA (pEaKkUMM C AKTUBHBIMH METAJIAMHU,
rajJlor€HOBOJIOPO/IAMH, TOPEHHUE), IPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXKIY
MOJICKYJIaMH CIIUPTOB. /IelcTBHE METaHOJIA M 9TAHOJIA HA OPTaHW3M YCIIOBCKA.

MHOroaToMHbl€  CIMPTHL. OJTHICHIJIMKOIb W  TIIMLEPUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
METaJUIaMM, KaueCTBCHHAsl peakUMs Ha MHOIOATOMHbIE clHpThI). JleiicTBUe Ha
OpraHu3M 4esoBeka. [IpuMenenne riamuepruHa U TUIICHTJIMKOIIS.

@dcHOJI: CTPOCHHE MOJICKYJIbI, (DU3NYCCKUEC H XUMHUYCCKHEC CBOICTBA.
ToxcuunocTh peHona. [Ipumenenue gpenona.

Anbaeruapl U kemouwvl. DOpMaANbIETHl, alCTaNbICTHUI. CTPOCHHUE,
($uznyecKue U XMMHUYECKUE CBOMCTBa (pEakUMM OKHCJICHUS U BOCCTAHOBJICHHUA,
KA4ECTBEHHbIE PEAKLIMH ), TOJYyUYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE —TpeJieNbHbIE KapOOHOBBIE KUCIOTHL. MypaBbHHAs H
YKCyCHasl KHUCIIOTBI: CTPOEHHUE, (PU3UUYECKHEe U XUMUYECKUE CBOWCTBA (CBOMCTBA,
oOmue JU1d Kjiacca KUCHOT, peakius 3TepuurKaiim), nodydyeHue U MpUMEHEHHE.
CreapuHoBasi M OJEMHOBAsS. KUCJIOTHI KaK MPEIACTABUTENM BBICIINX KapOOHOBBIX
KHUCTOT. Mblj1a KaK COJM BBICITUX KAPOOHOBBIX KUCJIOT, X MOIOILIEE AeHCTBUE.

CrnoxkHble 3(pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucHOT. [maponus
cnoxHbIX 2¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb )KHPOB.

VYrieBonpl:  cocTaB, KiacCH(UKAmUsA  yriaeBoAoB (MOHO-, JH- U
nosMcaxapuasl). I'oKo3a — NpoCcTeNIMii MOHOCaxapHl: OCOOEHHOCTH CTPOEHUS
MOJIEKYJBl, (U3UYECKHE W XUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C




rugpokcunom meau(Il), okucnenne ammuadnbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIIOKO3bl), HAX0XKACHHWE B IMPHPOJAE, MPUMEHEHHE,
ononoruyeckas poisib. Porocunres. pykTo3a Kak U30MEP IITIOKO3bL.

Kpaxman u nemnonos3a Kak OpUpoAHbIE ModuMepbl. CTpoeHUE Kpaxmaia U
nenonossl.  dusndeckue M XMMHUYECKHE CBOMCTBa Kpaxmana (THIIpOJIH3,
KaueCTBEHHAs PEAKLUSA C HOJIOM).

OKCNEPUMEHTAIBHBIE METOAbl H3YyYEeHHsS] BEIIECTB M WX IPEBPALLCHHIA:
MIPOBE/ICHUE, HAONIOJCHUEC U OMHMCAHHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPCHUE
CIIUPTOB, Ka4YCCTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHMPTOB (OKUCICHHUEC 3TaHOJA
okcuzom Meau(Il)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TIIMIICPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKUCIEHNE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) u ruapokcugom wmenu(Il), BzaumopaeicTBUe Kpaxmana C HOJOM),
IIPOBEJICHHUC MPAKTHUCCKOW PabOTHI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuyérHeble 3agaun.

BbluucieHUsT MO YpPaBHEHHMIO XHMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJINYECTBA UCXOMHOTO BEIIECTBA WM MPOAYKTA PEAKLUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEILIECTB MJIM TPOIYKTOB PEAKLIUH ).

A30TcojiepKalliie OPraHuYeCKUE COCIUHECHUSI.

AMHHOKHUCIIOTHI KaKk aM(OTEpHBIC OpraHMYECKue coearuHeHus. dusnueckue
M XMMHUYECKHE CBONCTBA aMHUHOKHUCIOT (Ha mpuMmepe riviuHa). buosioruueckoe
3HAYEHUE aMUHOKHUCIOT. [lenTuas!.

bejlku Kak [pUPOJHBIE BBICOKOMOJIEKYJIIpHBIE cociuHEHMs. IlepBruHasi,
BTOpPUYHAasi M TPETUYHAs CTPYKTypa OcikoB. XUMHUYECKHE CBOMCTBA OCIKOB:
I'HJIPOJIN3, JICHATYpaIusl, KAYCCTBCHHBIE pCaKMU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOAbl H3YYEHMs] BEIIECTB M HX INPEBPAIICHUMN:
HaOJIOACHUE 1 ONMCAHUE JTEMOHCTPALMOHHBIX OTBITOB: A€HATypauus OEJIKOB MpH
HArpeBaHUH, LIBETHBIC PEAKLIUK OCIIKOB.

BricokoMoJIeKyJISIpHbIE COeAUHEHUS

OCHOBHBIEC TOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEJMHEHHI: MOHOMED,
MTOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHD MOJUMEPHU3AIINN, CPEJIHSS MONEKYJISIpHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJNEKYISPHBIX COCIMHECHUM —
NOJIMMEpHU3aLUs U MOJUKOHAEHCALUS.

OKCNEPUMEHTAIBHBIE METOAbl M3YyYEHHsS] BEIIECTB M MX MPEBPALLECHUIA:
O3HAKOMJIEHUE C 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peannszannss MeXIpPEeIMETHBIX CBA3EH NMPU U3YUYEHHH OPraHMYECKON XMMHH B
10 kmacce OCYIIECTBISETCA YEpPe3 HCIOIb30BAHUE KAk OOIIMX €CTEeCTBEHHO-



HAyYHBIX TIOHATHM, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU JUISI OTIAEIHHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE MMOHSATHS: SABJICHUE, HAYUHBIN (DAaKT, TUTIOTE3a,
3aKOH, TCOpHS, aHaU3, CUHTE3, KiIaccu(uKaIys, MepruoIuIHOCTh, HAOII0ICHHE,
U3MEpEHHE, SKCIIEPUMCHT, MOJICTIHPOBAHUC.

®dwusmka: MaTepus, DSHEPrus, Macca, aTroM, OJJIEKTPOH, MOJEKYa,
DPHEPTeTUYECKUA YpPOBEHb, BEIIECTBO, TEJO, OO0BEM, arperaTHoe COCTOSHUE
BCIIECTBA, (PU3MYCCKUE BETUIHHBI H CTUHHUITH UX U3MCPCHUS.

buonorus: xietka, opraHusM, Omocdepa, oOMEH BEIIECTB B OpTaHU3ME,
dboTocuHTE3, OMOJOTMYCCKH AKTHBHBIC BeliecTBa (OCIKW, YIJICBOJIbI, YKHUPHI,
(hepMEHTHI).

["eorpadusi: MUHEpAIBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOTIAEMbIE, TOTLIHBO,
PECYPCHI.

TexHonorus: NHUIMIEBBIC MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO IHTaHUS,
MOFOIIHME CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETHYECKUE TPEnapaThl, MaTEpPUaIbl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XMMHWHU
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBDIE PE3YJ/IBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMSA K pe3yjiabTaTaM OCBOCHUSA
oOyJaronmMucsi MpOTpaMM  CpeIHEro oO0IIero o0pa3oBaHus (JIMYHOCTHBIM,
MCTalpe/IMETHBIM W TpeJAMETHBIM). HayuHo-MeTomuuecKkoi OCHOBOM A
pa3paboTKu TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPAMM CPEAHEro OOIIero
o0pa30BaHus SBIAETCA CUCTEMHO-ACSITENLHOCTHBIN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-JACSITEIBHOCTHBIM IIOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IIPEIMETA «XHUMHS» Ha YPOBHE CPEIHEIO
00111eT0 00pa30BaHusl BbIJICIEHBI CICAYIOIIHE COCTABISIONIME:

OCO3HaHHE OOYYAIOLIMMUCS POCCHUUCKOM TpaxAaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENNBHOCTH U CAMOOIIPEENEHHIO;

HaJIM4MC MOTHBAIMH K O0yYCHHIO;

IICJICHAIPABICHHOC Pa3BUTHC BHYTPCHHUX YOC)KJCHUHN JIMIHOCTH HA OCHOBC
KJTFOUEBBIX LIEHHOCTEN U NCTOPUUYECKUX TPAAULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOyYarOUIMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, [PUCYLIMMH LIEIIOCTHOH
CHUCTEME XMMHUYECKOTro 00pa3oBaHus;

HAJIMYUE IIPABOCO3HAHUS SKOJIOIMUECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTb
LU U CTPOUTH KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHA MpeaMeTa «XHMHSI» JOCTHTAaIOTCS B
CIIMHCTBE Y4YEeOHOM M BOCHHMTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU
W HUAealaMHd POCCUUCKOTO TpakJIaHCKOTO 0O0IlecTBa, MPUHATHIMU B OOILECTBE
HOPMAaMM U TpaBWIAMHU  TOBEJEHHUS,  CHOCOOCTBYIOUIUMH  MpoleccaM
CaMOMO3HAHUS, CaMOpPa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaronmxcsl.

JIuyHOCTHBIE pE3ydabTaThl OCBOCHHS MOpeaMeTa «XHUMHS» OTPAKAOT
c(hOpPMHPOBAHHOCTh OMbITa I[TO3HABATEILHOM W TIPAKTUYECKON JIeSITEIbHOCTH
oOy4Jaronmxcs 1Mo peagu3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCIE B
YacTH:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUs 00YYAOMIMMHUCSA CBOMX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBAJKECHUS K 3aKOHY U ITPABOIIOPAIKY;

MPEACTABIICHUS] O COLUAIBHBIX HOpPMax M TIPaBUIAX MEKIUYHOCTHBIX
OTHOLIEHUI B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOH TBOPYECKOM JEATENBHOCTH MpPU CO3AAHUU
y4eOHBIX NPOEKTOB, PEIICHHWH YYEOHBIX W TMO3HABATENbHBLIX 3a7ad, BHIMOIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IIOHUMAaTh M IPUHUMAaTh MOTHUBBI, HAaMEPEHHS, JOTHKY U
apTyMEHTBHI IpYTHX IPU aHAIHM3E Pa3INIHbIX BUJIOB YUCOHOH NEATEILHOCTH;

2) NaTPHMOTHYECKOT0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPHYECKOMY M HAy4YHOMY HacleIuIo
OTEUYECTBCHHON XUMUH;

yBaKEHHs K IpOIlecCYy TBOpPUECTBA B OOJACTU TEOPUHU U IIPAKTUUYECKOTO
IIPUMEHEHUST XHUMHM, OCO3HAHUS TOIO, YTO JIOCTHIKCHHMS HAyKH €CThb pe3yJbTar
JUINTENIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX  3KCHEPUMEHTANBHBIX  I[OUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpeCAa U II03HABATEIbHBIX MOTHMBOB B IOJYYEHUU H IOCIECLYHOLIEM
aHaJin3e MHPOPMALMK O IIEPEAOBBIX JIOCTHKEHUSAX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AYXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEAEHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAalluH, CBA3AHHbBIC C XUMUYCCKUMH SBJICHUSIMH,
U [I[PUHUMAaTh OCO3HAHHBIE PELICHUSA, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBATH CBOE IMOBEAEHWE M MOCTYIKH CBOMX TOBApHILEH C
IIO3ULIMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IIOCJIEICTBHI 3THX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBb:

MOHVMMaHUSl LIEHHOCTEH 3J0pOBOro © 0Oe30macHoro olpasza KU3HH,
HEOOXOAMMOCTHA OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PU3MYECKOMY WU
IICUXUYECKOMY 3/10POBBIO;

coOnrofeHrs mpaBuil Oe30MacHOro oOpalieHus C BEIIeCTBaMHU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYAOBOH JAEATENBHOCTH;

MOHUMAHUsl [EHHOCTH TpaBWI HMHAMBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAlIUAX, YTPOKAIOIIMUX 3/IOPOBBIO U KU3HU JIKOICH;

OCO3HAHUSl MOCTEACTBUN W HEMPUATUS BPEIHBIX MPHUBBIYECK (yMOTPEOICHUS
AJIKOT0J151, HAPKOTUKOB, KYpEHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIEN0BATENbCKON
JEATETLHOCTH, OOINECTBEHHO TMOJIE3HOH, TBOPYECKOW W JAPYrMX BHAAX
NESATENbHOCTH;

YCTAHOBKM Ha aKTHBHOE Y4YacTUE€ B PEIICHHM NPAKTHYECKUX 3aaad
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, HIKOJIbI);



MHTEpEeca K MPAKTHUECKOMY M3YUYEHHIO IPOPECCHIl pazauiHOTO pojaa, B TOM
YHUCJIC HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU M0 XUMUU;

YBXKEHHUS K TPYAY, JIOAAM TPYAa U PE3yJIbTaTaM TPYJAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHIUBUIYAIbHONW TPAcKTOPHUH
oOpazoBanus, Oyayuiel mpodeccuu U peaau3allud COOCTBCHHBIX >KU3HCHHBIX
MJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CMIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
notpebHOCTEH 0011ecTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU I1eJIeCOO0OPA3HOT0 OTHOIICHUS K MPHUPOJC, KaK HCTOYHUKY
CYILLIECTBOBAHMS )KU3HU Ha 3EMIIC;

MOHUMAaHUS TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKHX MpoOdeM, BIHSHHS
HSKOHOMHYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHOU CPEbI;

OCO3HAHUS HCOOXOJUMOCTH WCIIOJIB30BAHUA JOCTWKCHUHA XUMHH  JIs
pELICHUs BOIIPOCOB PALHOHAIBHOIO IIPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATUS ACHUCTBUM, MPUHOCIIIUX BpPEI OKPYKAOLICH
NPUPOAHON cpene, YMEHHs MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJICICTBUS NPEANPUHUMAEMBIX JCUCTBUM U TPEAOTBPALLATH UX;

HAJIMYHS PA3BUTOIO 3KOJIOTHUYECKOIO MBIIUICHUS, SKOJIOIMYECKOU KYJIbTYPHI,
OIIBITA JNEATEIBHOCTH 3KOJIOTHUYECKOU HaIIPaBJICHHOCTH, YMCHUS
PYKOBOJACTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHBHO MPOTUBOCTOSITh HWJIE€OJOTHU
xemogoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PCHUA, COOTBETCTBYIOIICIO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTHKH;

MOHWMaHUsl chenudUKU XUMHU KakK HayKd, OCO3HaHMsS €€ poJaud B
(GbopMHpPOBaHUN PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3J@HUU IICIIOCTHOTO
MPEACTABICHHUS 00 OKPYXKAIOIIEM MHpE KaK O €IMHCTBE MPHUPOABI M YEIOBEKA, B
MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHun MpobsieM COXpaHEHUs
MPUPOHOTO PABHOBECHS,

yOeXKJAEHHOCTH B OCOOOM 3HAUMMOCTH XHUMHUHM JUISI  COBPEMEHHOU
OUBUIM3A0UU: B €€ T'YMaHHCTHYECKOM HAIPaBICHHOCTH W BaXKHOW POJIM B
CO37aHMU HOBOW 0a3bl MaTEPUATILHON KYJIbTYpHI, PEIIEHUN TJIOOAIBHBIX MPOOIeM
YCTOWUYHUBOTO Pa3BUTHS UEJIOBEUYECTBA — ChIPHEBOU, DHEPIreTUUECKOM, MUILIEBON U
HKOJOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUN
YCHENIHOTO TPyAa W OKOJOTHYECKH KOM(POPTHOM JKH3HU KKIOTO HJIICHA
OOILIECTBA;

€CTECTBEHHO-HAYYHOH TIPAMOTHOCTH: TIOHMMAaHWsS CYLIIHOCTH METOJIOB
MO3HAHUA, HCIIONB3YEMBIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BATh



NOJIy4aeMble 3HAHUS IJIs aHAIU3a U OOBSCHEHUs SBJICHHUH OKPY’KaOIIEero Mupa U
MPOHUCXOASIINX B HEM U3MEHEHHH, YMEHHUS 1€71aTh 00OOCHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HAy4YHBIX (AKTOB W HWMEIOIIMXCS JAAaHHBIX C I[ENbl0 TOJy4YeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIIOJIB30BATh XUMHYECKHE 3HAHHUSA IS
pelienus npodsieM B peanbHbIX )KU3HEHHBIX CUTYallHsX;

MHTEpeca K NO3HAHUIO M UCCIIE0BATENIBCKON AESITEIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEIPEPBIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMH [0 XHMHH B
COOTBETCTBUM C KU3HECHHBIMH [TOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TPyJAa B Pa3iIM4HbIX cepax MpodecCHOHATBHON

NEATEILHOCTH.
METANPEIMETHBIE PE3YJBTATHI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHMSI YUEOHOTO TIpeaMeTa « XUMHUS» Ha
YPOBHE CPEAHETO 00I1IeTO 00pa30BaHUs BKIHOYAIOT:

3HaYMMbBIC IS (QOPMUPOBAHUS  MHUPOBO33PCHUA  OOYUAIOMIUXCS
MCKIUCITUIUITMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHUS, OTPAKAIOUIUC
IICJIOCTHOCTh HAYYHOM KapTHHBI MHpa H CHCHU(PUKY MCTOIOB IO3HAHUA,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO, SHEPTHs, SBJICHHUE,
Mpoliece, CUCTeMa, HAYYHBIA (paKT, MPUHITUI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIICAOBaHUE, HAOIIOICHUEC, N3MCPCHUC, IKCIICPUMEHT H JIPYTHUC);

YHUBCPCAIBHBIC YUCOHBIC JICHCTBHS (II03HABATCIBHBIC, KOMMYHUKATHBHBIC,

PETYISTUBHEIE), o0ecreynBaroIme (dbopmupoBaHue (YyHKUIHMOHATBHOM
I'PaMOTHOCTH M COLMAIBHON KOMIETEHIIMH 00yYarOINXCH;
COCOOHOCTD oOyyaroumxcs WCITOJIb30BaTh OCBOCHHBIE

MCKIUCITUTUTMHAPHBIC, MUPOBO33PCHYCCKAC 3HAHUS W YHUBCPCAIBHBIC YUCOHBIC
JICVCTBHS B MO3HABATEIIBHON M COLUAIBHOMN MTPAKTHKE.

MertanpeaMeTHbIE Pe3yabTaThl OTPAXKAKT OBJAJCHUE YHUBEPCATbHBIMU
yUEOHBIMH  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMH.

OBaagenne VHUBEPCAJIbHbIMU yueOHBIMH NMO3HABATEJILHBIMU
AeCTBUIMM:

1) 6a3oBbIe JOruYecKue AeMCTBUA:

CaMOCTOSITENTbHO  (GOpMyIHpOBaTH W aKTyalIM3UpoOBaTh  MOpoOIemy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

OMpPEAENATh LENU JEITECIbHOCTH, 3aJaBas MapaMeTpPbl U KPUTEPHH HX
JIOCTIDKCHUS, COOTHOCUTD PE3YJIbTAThI ACATCIIBHOCTH C MOCTABJICHHBIMHU 1ICIISIMU;

HCIIOJIB30BaTh IIPU OCBOCHUU 3HAHUU MPUEMBI JIOTHYCCKOTO MBILILICHUS —
BBIJICIISITh XapaKTCPHBIC MPU3HAKKU TOHSITHM M YCTAHABIHWBATh UX B3aWUMOCBS3b,



MCIIOJIB30BATh COOTBETCTBYIOIINE TOHSITHS JIJIsl OOBSICHEHUS OTASIBHBIX ()aKTOB U
SIBJICHUI;

BbIOMpaTh OCHOBAaHUS M KpUTEpUU IS KJIacCU(pUKAIUU BEUIECTB U
XUMHYCCKUX PCaKInii;

YCTaHABIUBAaTh INPUUYUHHO-CICICTBCHHBIC CBSI3UM MEXKAY H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pPacCyXJIeHUs (UHAYKTHUBHbBIC, JE€AyKTHUBHBIE, MO
AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B pPaccMaTpUBACMBIX
SBJICHUSIX, (DOPMYITHUPOBATH BBIBOJIBI U 3aKIIIOUCHUS;

IIPUMEHSITh B IPOLIECCE 1IO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CHMBOJIMYECKHUE
(3HaKOBbIE) MOJICIIH, IPEOOPA30OBHIBATH MOACIBHBIC MPENCTABICHUS — XUMHUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XHUMHUYECKOW
peakiuu — TPH PCUICHUW YYCOHBIX IMO3HABATCIBHBIX M IPAKTUYCCKHUX 3a]1ad,
IIPUMEHSITh Ha3BAHHBIC MOJICJIBHBIE PE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHUSI BEHIECTB M XMMHUYECKUX
pEaKUni;

(dhopMyIUpPOBATH EIIU W 3a/1a91 UCCIICIOBAHMS, UCTIOIH30BATh MMOCTABJICHHBIC
U CaMOCTOSITEJIbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJ11 (POPMHUPOBAHUS THUNOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbIX CYK/ICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSITEJIBHOI'O IUIAHUPOBAHUS W I[POBEICHUSA
YYCHHUYCCKUX DKCIICPUMCHTOB, COBEPIIICHCTBOBATH YMCHHS HaONIOAATh 32 XOJA0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (popMyIHpoBaTh
0000111€HNS U BBIBOJBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIBTATOB UCCIIEIOBAHNA,
COCTaBJISITH OOOCHOBAHHBINM OTYET O IPOJCIIAHHON paboTe;

NpUOOpPETaTh ONBIT YYEHHYECKON HCCIEN0BATENbCKOM W MPOEKTHOM
JIEATEJIbBHOCTH, MPOSBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB pEIICHUs TMPaKTUYSCKUX 3aJ]ay, MPUMEHEHHUIO Pa3IudHBIX
METO/IOB MTO3HAHUSL.

3) pa6ora ¢ ungopmanuei:

OPHUEHTHUPOBATLCS B PA3IMYHBIX HWCTOYHHMKAX WHGOpMAMK (HAYYHO-
MONyJisIpHasl JIUTepaTypa XUMHUECKOTO COJIEpXKaHUs, CIPaBOUYHbIE MOCOOUS,
pecypcbl MHTEpHETa), aHamu3UpoOBaTh WH(DOPMAILMIO Pa3IMYHBIX BUJAOB U (opM
MPEJCTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;



(dbopMyIMpOBaTh 3aMpPOChl U NPUMEHATH PA3NWYHbIE METOAbI MPU TIOUCKE U
orbope wuHpOpMaUMK, HEOOXOAMMOW [UIsl BBIMOJAHEHHA Y4YeOHBIX 3amay
ONPEIEIIEHHOTO TUMA;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U PA3NUYHBIX [IOUCKOBBIX CUCTEM,;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMaNbHYI0O  (OpMy  mpeAcTaBieHUs
uHpopMalnu (cxemsl, TpadhuKu, JHarpaMmbl, TAOIUIIBI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYYHBIM A3BIK B KadecTBE CpeAcTBa MNpu paboTe ¢
XMMHYECKON HH(pOpMAIUeil: MPUMEHATh MEXIpeAMETHbIE (pH3UUYECKHE U
MaTEMaTUYCCKHUC) 3HAKW U CUMBOJIBI, (POPMYITbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCTIONIb30BaTh W TpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpEACTBa
HaTJISAHOCTH.

OBiageHne yHHBEPCaJIbHBIMH KOMMYHHMKATUBHBIMH A€ CTBHAMM:

3a]1aBaTh BOIIPOCHI 110 CYLIECTBY OOCYKJaEMOI TEMBI B XOJ€ JUaJiora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBaTh CBOU  TMPEIJIOKEHHUS
OTHOCHUTEJILHO BBITIOJHEHHS MPEJIOKEHHOH 3a1a4u;

BBICTYIIATh C TMPE3CHTalMel pe3ylbTaTOB MO3HABATENBHON JESTEIBHOCTH,
HIOJIyYEHHBIX CAMOCTOSITENIEHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU
XMUMHYECKOTO 3KCIIEPUMEHTA, NPAKTHYECKON pabOThl 10 HCCIICJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui yu4eOHOTro NmpoekTa U (HOpMyIUpPOBATh BHIBOIBI
1o pe3yjbTaTaM TPOBEAEHHBIX HMCCIEAOBAHUN MyTEM COTIACOBAHWS TO3HMLIMNA B
X0]1¢ 00CYKJICHHUS 1 0OMCHA MHCHHUSIMH.

OBiageHne YHUBEPCAJbLHBIMHU PEryIsiITHBHBIMH JCHCTBUSAMM:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIISITH CBOK 1103HABATEIIbHYIO
JEeSITeILHOCTh, Ompenensds e€ Iend W 3afadd, KOHTPOJWPOBaTh W IO MeEpe
HEOOXOAMMOCTA KOPPEKTUPOBATh TNpearaeéMblii aJroput™M JACHCTBUH MNpu
BBIIOJIHEHUM Y4EOHBIX UM HCCIICJOBATEIbCKUX 3aja4, BblOUpaTh Haubolice
3¢ deKTUBHBI CcHOCOO HMX pEIIeHHs ¢ Y4ETOM MOJYyYEHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUAX;

OCYHIECTBISATH CAMOKOHTPOJb CBOCH JIEATEIBHOCTH Ha OCHOBE CaMOaHaIN3a
Y CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ysibTaTbl OCBOEHMs Kypca «OpraHudeckas XUMHUS»
OTPAKAKOT:

c(OpMHPOBAHHOCTh  MPEACTABICHUM O XHMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TIO3HAHUM SIBIICHUI
Opuponbl, B (OPMHUPOBAHMM MBINUIEHWS U KYJIbTyphl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM 7151 pelIeHHs MPAKTUYECKUX 3a/1a4



U SKOJIOTHYEeCKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO M MPUPOAHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XMMHMYECKMX  3HAHWUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAraloIMe IIOHATHUS (XMMHUYECKHHA BJIEMEHT, aToM, DSJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas M COKpaméHHas), MOJb, MOJIApHAsA
Macca, MOJIAPHBIM OO0BEM, YIVIEPOJHBIA CKeNeT, (PYHKIUOHAIbHAA TIpymIa,
paguKai, U30MEpUs, U30MEphbl, TOMOJIOTHYECKUHN psAll, TOMOJIOTH, YIIIEBOIOPOIBI,
KHCJIOpOA, U a30TCOIEpIKaIlUe COCAUHCHUS, MOHOMEp, IIOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIAPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHUS
opranuueckux BeuecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHU SA3BIK XUMHWH; MHUPOBO33PEHUYECKHE 3HAHUA,
JeKamue B OCHOBE IIOHMMAHHMS IPUYMHHOCTH M CHCTECMHOCTH XUMHYECKHMX
SIBJICHUHM, (DAKTOJIOTUYECKUE CBEICHHUA O CBOMCTBAX, COCTAaBE, IOJIYYCHHH U
0€30MacCHOM HCITOJIb30BAHWU BAXKHEHIIMX OPraHMYECKHUX BEIIECTB B OBITY U
MTPAKTUYECKON AEATENBHOCTH YEIOBEKA;

c()OPMHPOBAHHOCTh YMEHHMH BBISIBIISATH XAapaKTEPHbIE MPU3HAKKW TOHITHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIUEC IIOHATHA IIPH
OIMCAaHNU COCTaBa, CTPOCHHS U IIPCBPALICHUN OPTaHUYCCKUX COCAMHCHNN;

c(OpPMHPOBAHHOCTh YMEHHMH HCIOJIB30BAaTh XUMHUECKYH) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dopMys1 OpraHMYECKMX BEHICCTB W YPaBHCHUHW XMMHUYCCKHUX  PEaKLUH,
WU3rOTaBJIMBATh MOJCIN MOJICKYJI OPraHMYECKMX BCLICCTB JUIA WJUIFOCTPALMU HX
XUMHYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAIIEKHOCTh H3yUYEHHBIX
OPTaHWYECKUX BEIIECTB IO HMX COCTABY W CTPOEHUIO K OINPEICIEHHOMY
KJIACCY/TPyNIE COEAMHEHUHN (YIJIEBOJOPOMAbI, KHCIOPOI M a30TCOCpIKalIue
COCIMHEHHS, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS), JaBaTb MM HAa3BaHHUA 10
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHAIBHBIE
Ha3BaHUsl OT/IENIBHBIX OPraHUYECKUX BEHIECTB (DTWIEH, MPONMWIEH, AalleTHUJIEH,
ATUJIEHIJIMKONb, TIHIEPUH, (eHod, popmanbAeru]l, aleTanbIeruja, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCJIOTA, OJISMHOBAsI KUCJOTA, CTEAPUHOBAs KUCJIOTA, TIII0K034,
¢bpyKTO3a, KpaxMai, HeJUTI03a, TIHUIHH);

cOpPMHPOBAHHOCTh YMEHHSI OMNPEAENATh BHIAbI XUMUYECKON CBS3H B
OpraHUYECKUX COEUHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHHUSI IPHUMEHATH I[IOJIOXKEHHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. bytnepoBa ans oObsicHeHUs 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHMS MACCHl BEILIECTB;



chOpMHPOBAHHOCT, ~ YMEHWM  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
(dbU3MYeCcKMe M XUMHYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENECH pa3muyHbIX
KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, STUJEH, MPOIMHJICH, alETHIICH,
oyranauen-1,3, meTwiOyramuen-1,3, GeH30JI, METAaHOJ, 3TAHOJ, 3THJICHIJHKOIb,
TJIMLEPUH, (PEHOJI, alleTalIbJICTHI, MypaBbUHAs U YKCYCHas KHUCIIOTBHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAas KHUCJIOTa), WILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJY HHUMHM YpPaBHECHMSIMH COOTBETCTBYIOIIMX XMMHYECKHX pEaKUuil ¢
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMCHHS XapaKTEpU30BaTh UCTOUHUKH YTJICBOJIOPOJHOTO
Chipbsi  (He(pTh, TPUPOJHBIM Ta3, Yrojib), CHOCOOBI UX NCPEpabOTKU U
MPAKTHUECKOE MPUMEHEHUE NIPOIYKTOB MEepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOJAUTHL BBIYMCICHUSA IO XHUMHUYECKUM
ypaBHCHUSIM (Macchl, 00bEMa, KOJIMYCCTBA MCXOJHOTO BCIICCTBA WIIM TPOJYKTa
peakiuM 10 H3BCCTHBIM Macce, 00bEMY, KOJMYCCTBY OJIHOTO M3 HCXOJIHBIX
BEIIIECTB WU NPOJYKTOB PEAKIIHHN);

c(hOpMHUPOBAHHOCTh YMEHHH BIAJETh CUCTEMOW 3HaHUM 00 OCHOBHBIX
METOJIaX HAYUHOI'O MO3HAHHUS, UCTOIb3YEMbIX B XUMUU MPU U3YUECHHH BEIIECTB U
XUMHYCCKUX SIBJICHUN (HAOII0/ICHNE, H3MCPEHHC, YKCIICPUMCHT, MO/ICIIMPOBAHNUC),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUSL JUISl IPUHATHUS PELICHUI B
KOHKPETHBIX >KU3HCHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMU U HX
MPUMEHEHUEM;

c(hOpMHPOBAHHOCTH YMCHHI COOJII0/IaTh TIPaBUIIa MTOJIB30BAHUS XHMHUYCCKOM
MOCYJIOM W J1Ta0OopaTOpHBIM OOOPYJOBAHMUEM, a TAKXKC IPaBHiIa OOpAIICHUS C
BCIICCTBAMH B COOTBCTCTBHH C MHCTPYKIMSMH MO BBIIIOJHCHHIO J1a00OPATOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBINOIHATh XUMHUYECKUU
AKCIICPUMCHT (IIPEBPAIICHUS OPTaHUYCCKUX BEIICCTB IPU HATPCBAHUH, ITOJTYUCHUC
TUJIEHA U U3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMHU OPraHUYECKUX
BEIIIECTB, JIeHaTypalus OCJIKOB MpPU HArpeBaHUU, I[BETHhIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TPaBWJIAMHU TEXHUKA O€30MaCHOCTH TMpU OOpalIeHuH C
BEIIECTBAMU U JIA0OpaTOPHBIM O0OpPYJIOBaHUEM, TNPEACTABISATh PE3YJIbTaThl
XUMUYECKOTO JKCIEPUMEHTa B (OpME 3amuCH ypPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 HOPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUNH KPUTHYECKU aHAIHU3UPOBATh XHUMUUECKYIO
uHpopMaIuioo, MOJy4aeMyl U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
nHdopmaruu, MaTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBUJlA  DKOJOTUYECKH
IIEJECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOH MESITEIBHOCTH B IEISIX
COXpaHECHUSI CBOCTO 3/I0POBbS U OKPY’KAIOILCH MPUPOJHON Cpelibl, OCO3HABATH



OMAaCHOCTb BO3JACHCTBUSA HA >KUBBIC OPraHU3MbI OMPEICIEHHBIX OPraHUYECKHUX
BEIEeCTB, MoHMMasi cMbich mokazatens [1J[K, mosicHaTs Ha mpumepax cmocoObI
YMEHBIICHUS W NPEAOTBPALLCHUS WX BPEOHOTO BO3ACUCTBUS HA OPTraHU3M
YEJNOBEKA,

JUIsi 0Oydarommxcsl ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHC
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHWYECKUX SBJICHUN;

JUISL CICHBIX W CIHA0OBUASIIMX OOYYaIOIIUXCSA: YMCHHE HCIIONb30BATh
penbedHO-TOUCHHYI0 cucTeMy oOo3HaucHui JI. bpalnsa mis 3anucu XMMHYECKUX

dhopmyI.



TEMATHYECKOE IINTAHUPOBAHUE

Koan4ecTBo 4acoB

13‘211 HaumeHoBaHue pa3aesioB M TeM NPOrpaMMbl Beero KouTpoabheie | TIpakTHueckue
padoTnI padoTbI
Pasnen 1. TeopeTndeckue 0CHOBBI OPraHU4eCKOH XUMHH
1 IloBTOpEeHME Kypca XUMHUH 9 Kitacca 2 1
) [IpeameT oprannmyueckoil XUMHH. TeopHs CTPOESHUSI OPTaHUYECKUX coeTMHEHNI A. M. )
byTtneposa
Wtoro no pazneny
Pasnen 2. Yraesogopoasl
1 [IpenenbHBIe yTAeBOAOPOABI — aTKAHBI 2
2 HenpenenbHble yraeBogopoOabl: aTKEHBI, aIKaAHESHBI, ATKHHBI 6 1
3 | ApoMaTHYECKHE YIIEBOAOPOIBI 2
4 | IlpupoaHble HCTOYHUKH YTIEBOAOPOAOB M UX NepepaboTka 3 1
Uroro no pazgeny 12
Paszgen 3. Kuciopoacogep:kauue opranniecKue coeuHeHUs
1 | Couptel. DeHon 3
2 | Anpaerunsl. KapboHoBble KHCTOTHI. CIIOKHBIE YPHUPHI 7 1
3 VrneBonasl 3 1
Hroro no pazneny 13
Pazgen 4. A3oTcoaepxaine opraHnvdecKue coeInHeHus
1 | AMWHBI. AMUHOKHCIIOTHL. benkun 3 1
Wtoro no pazneny 3
Pasnea S. BeicokoMoJieKkyasipHbIe cOeTHEHUSI
1 | [Inactmaccel. Kayuyku. BonokHa 2
Uroro no pazgeny 2
OBHIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 4 2




HOYPOUHOE IINTAHUPOBAHHE

Koan4ecTBo 4acoB

Ne
Tema ypoka
n/nm Beero KonTpoasnsie | IlpakTuyeckne
padoTnI padoTbI
1 [ToBTOpEeHUE 1
2 BxonHoit KOHTpOIIB 1 1
3 IIpenmer oprannveckoil XuMuu, e€ BOSHUKHOBEHHUE, pa3BUTHE U 3HaueHue. Teopus 1
CTPOEHUS OpraHnyeckux coegnHeHnil A. M. byTnepoBa, €€ 0oCHOBHBIE TTOJOKEHUS
4 IIpencraBnenne o kiaccu(pUKaLMU OpraHMYecKuX BellecTB. HoMeHknaTypa 1
(cucTeMaTH4ecKas) M TPUBHATbHBIE Ha3BaHUSI OPraHMUECKHX BEIIECTB
5 AJTIKaHBI: COCTaB M CTPOECHHE, TOMOJIOTHYECKUH PAJ 1
6 MeTtaH H 5TaH — NPOCTEHIIINE NTPEACTABUTENH AJTKAHOB 1
7 AJTIKEHBI: COCTaB M CTPOECHHE, CBOWCTBA 1
8 DTUIEH U IPONWIEH — IPOCTENINE MTPEICTABUTENN AIKEHOB 1
9 IIpakTuyeckas padora Ne 1. «IlomyueHne >THIeHa N U3yUEHHE €TO CBOICTBY» 1 1
10 Anxanuensl. bytaauen-1,3 u metunOyraauen-1,3. [lonydeHne cMHTETHUECKOTO Kayuyka 1
1 PE3UHBI
1 AJKUHBI: COCTaB U OCOOEHHOCTH CTPOSHHS, TOMOJIOTHYIECKHH psill. ALETHIIEH — 1
MPOCTEHIINH NPEACTABUTENb AJIKUHOB
12 | BeunciieHHs 0 ypaBHEHUIO XUMHUYECKOM peakIuu 1
13 | Apensl: 6eH301 U Tosryol. TOKCHYHOCTB apeHOB 1
14 | I'eHeTndeckas cBSA3b yIIIEBOAOPOAOB, MPUHAIESKAIMX K Pa3THIHBIM KilaccaM 1
15 IIpupoHbIe HCTOYHMKH YTIAEBOAOPOIOB: IPUPOIHBIH ra3 1 MOMYTHBIE He(TIHBIE Ta3bl, 1
He(dTh U NPOAYKTHI €€ MepepaboTKH
16 | KonrponbHas paboTa 1o pasgeny «YTIIEBOIOPOIBD» 1 1




17 [IpenenbHBIe ONHOATOMHBIE CIUPTHI: METAHOI U 3TaHOI. BomopoaHas cBA3b 1

18 MHoOroaToMHble CIUPTHI: STHJICHTINKONb W TIIHIEPUH 1

19 | denon: crpoeHne MONEKYITBI, (PHU3NYECKHE M XUMHYECKHE CBOMCTBA, MTPHMEHEHHE 1

20 Anpaeruapl: GpopMaIbAeTHA U alleTalbIer1. AIIeTOH 1

21 ORHOOCHOBHEIE NpeiebHbIe KapOOHOBbIE KMCIOTHI: MypaBbHHAS M YKCyCHast 1

22 | Ilpaktuueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KHUCIOTBD» 1

23 CreaprHOBas U OJIeHHOBAs KMUCIIOTHI, KaK MPEICTABUTENH BBHICIIUX KapOOHOBBIX KHCIOT 1

24 Mpbi1a Kak cOJIM BBICITHUX KapOOHOBBIX KHCIIOT, X MOIoIee fAeiicTBHe 1

25 CrnosxHbie pUpPHI Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3PUPOB 1

26 | Kupsl: rugponus, IpuMeHEeHHe, OHoJIorHyeckas pojb KHUPOB 1

27 VYrineBoasl: cocTaB, Kilaccudukaiusa. BaxHelie npeacTaBuTeNn: Ia0kKo3a, GpyKTo3a, 1
caxaposa

28 | Kpaxwmai u nemirono3a Kak IpHpPOIHBIE TTOTNMEPHI 1

29 KonTponbHas pabota o pazneny «Kuciopoacoaepskaliie opraHuueckie coeTnHEHUD»/ 1
Bcepoccuiickas mpoBepouHas paboTa

30 O6b1as XxapakTepHcTHKa a30TCOCPKAINX OpraHnueckix coequHenni / Beepoccuiickas 1
poBepoyHas paboTa

31 AMWHEL: METUJIAMHH H aHWJIHH 1

32 AMMHOKHCIIOTHI Kak aM(poTepHble OpTraHUYECKHE COSTMHEHMSI, UX OHOIOTHYECKOe 1
3HaueHue. [lenTuapl. benku kak NpHpoAHbIE BBICOKOMONEKYISIPHBIE COSTMHEHHS

33 OCHOBHBIE TOHATHS XUMHH BEICOKOMOJIEKYJISIPHBIX CO€TMHEHHI 1

34 OcCHOBHBIE METOBI CHHTE3a BBICOKOMOJNIEKYIIPHBIX coeqnHeHnH. [[macTMacchl, 1
Kay4qykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110 ITIPOPAMME 34




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOM IPOI'PAMMBI

Koxa
NpoBEPsSIEMOro
pe3yJibTara

IIposepsiemble NpeIMeTHbIEC Pe3yJILTATHI OCBOCHHS OCHOBHOM
00pa30BaTEILHON NIPOIPAMMBI CPeHEro 001ero o0pa3zoBaHus

1

Teopernueckre 0OCHOBbI OPraHU4YECKONH XMMHUH

1.1

CdopMUpoBaHHOCTh TPEACTABICHUH O XUMHYCCKOW COCTABISIOMICH
€CTCCTBCHHOHAYYHOU KapTUHBI MHUpPa, pOJM XUMHUH B [O3HAHHH
SBIEHUN NOpUPOIbl, B (HOPMHUPOBAHUM MBIIUIEHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKUMOHANBHOM TpPaMOTHOCTHU, HEOOXOJUMOM st
peIICHUS TPAKTUYCCKUX 337a4 W DKOJIOTMYCCKH OO0OCHOBAaHHOTO

OTHOIIICHUS K CBOEMY 3JIOPOBBIO U IIPUPOJIHOM Cpesie

1.2

Bnagenue cucTEMOl XUMHYECKMX 3HAHUW, KOTOpas BKIIOYACT:
OCHOBOMNOJIAraroIme MMOHATHUS (Monekya, BaJICHTHOCTD,
3JIEKTPOOTPULATENHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YIVICPOJHBIA CKEJICT,
byHKIIHOHATHHAS rpyIa, pajuKain, W30MEPUS, W30MEPBHI,
TOMOJIOTUYECKHH pAll, TOMOJIOTH, YIJIEBOJOPOABl, KHCIOPOA- U
a3oTcoAepXKalue COoeqUHEHHUs, OHOJOTHYECKH AaKTHBHBIE BEIECTBa
(yrneBojbl, KUpHl, OENKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCAMHCHUS); TCOPHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHMsI OpraHudeckux BemiectB A.M. byTieposa),
3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BbIK XUMHUH, (HAaKTOJOTHUYECKHE
CBCJICHHWS O CBOWCTBAaX, COCTaBe, TIOJYYECHUH U OC30MacHOM
WCTIOIb30BAHUM  BOKHCHIIMX HCOPTAaHUYCCKUX W OPTraHMYeCKHUX

BCIICCTB B 6bITy u HpaKTH‘{CCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

CdopmMupoBaHHOCTh YMEHHM BBIABJIATH XapaKTEpHbIE TPU3HAKU
IIOHATUH,  YCTaHABIMBATBL WX  B3aWMOCBs3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME TOHSTHS IpPH ONHMCAHMM COCTaBd, CTPOCHUS U

MPEBPAIICHUH OPraHUYECKUX COCIMHCHUI

1.4

c(hOpMUPOBAHHOCTh YMCHHUH HCIIOIh30BaTh XUMHUYCCKYH) CHUMBOJIMKY
JUISL  COCTaBJICHUSI MOJICKYJISIPDHBIX W CTPYKTYPHBIX (pa3BEpHYTOM,
COoKpaméHHoi) (opmMya OpraHMYECKUX BELISCTB W  YPAaBHCHHU
XUMHYECKHX PEaKL Ui, U3rOTaBIMBATh MOJIEIM MOJIEKYJI OPraHUYECKUX
BEILECTB I WUIIOCTPAUUH UX XUMHUYECKOTO U MPOCTPAaHCTBEHHOIO

CTPOCHUS

1.5

CdopmMupoBaHHOCTh ~ YMEHMH  yCTaHaBIMBaTb  IPUHAJJIEKHOCTb




M3YUYCHHBIX OPraHMYECKUX BCIICCTB 10 MX COCTABYy M CTPOCHUIO K
onpeneinHHoMy Kiaccy (rpynre) COeAuHEHUM  (YIJICBOIOPOIBI,
KHUCTIOPOJI M a30TCOJAEpXKallue COEAUHEHHUs, BBICOKOMOJIEKYIIpHBIE
COEIUHEHMS), JaBaTh UM  Ha3BaHHUA [0  CHCTEMAaTUYECKOM

HomeHkiarype (IUPAC)

1.5

CdopMHUPOBAaHHOCTh YMEHUS ONPEAENsATh BUABl XUMUYECKOH CBS3H B

OpPTaHUYCCKUX COCIMHCHUIX (OAMHAPHEIC U KPaTHBIC)

1.6

ChopMUpOBaHHOCTS  yMEHHUS HPHMCHSATH: TOJOKCHHS  TCOPUH
CTpoeHUsl opranvueckux seiects A.M. Byrieposa i oObsICHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT HUX COCTABa U CTPOEHUS; 3aKOH

COXpaHECHMA MACChI BEIICCTB

YTIneBoaopoasI. Kucnopoacoaepxaniye U a30TcoAepKaIlue

OpPraHu4YCCKHUEC COCAUHEHHA. BBICOKOMOJICKYHSIPHBIC COCONHCHMUS

2.1

ChopMHUPOBaHHOCTh YMEHUH NPUBOAUTH TPUBUAIBHBIE Ha3BaHUs
OTJICNBHBIX OPraHMYCCKUX BEIISCTB (ITHICH, NMPONHWICH, aIlCTHIICH,
STUJICHTJIMUKOJb, TJIMICPUH, (eHon, GopMalbIeruj, arceTalbICTHl,
MypaBbMHAsl KHUCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIOTA,
CTeapuHOBAas KHUCJIOTA, TJIOK03a, (PYKTO3a, Kpaxmal, eJII03a,

TIIAIMH)

2.2

ChopMUpOBaHHOCTh YMEHHM XapaKTepu30BaTh COCTaB, CTpOEHUeE,
du3MYCeCKUEe W XUMHUYCCKHC CBOWCTBA TUMHMYHBIX TIPECJCTABUTEIICH
Pa3IUYHBIX KJIaCCOB OPraHWYCCKUX BEIECTB (METaH, dTaH, JTWJICH,
OpoMWIeH, anetuiieH, Oyraguen-1,3, mertundyraamen-1,3, 6eHzomn,
METaHOJI, 3TAHOJ, ATHJICHIIHUKOIb, TIHIEPHH, (EHOJI, aleTalbIeru,
MypaBbUHAsg M YKCyCHasi KUCIIOTBI, TJIIOKO3a, Kpaxmaj, IeJUII0JI03a,

aMUHOYKCYCHasi KHCJIOTa)

23

ChopMHUpPOBAHHOCTE YMEHUSI HWILTIOCTPUPOBATH TCHETHYCCKYHO CBSI3b
MEKy  TUIHYHBIMH  TMPEACTABUTEISAMH  PAa3JWYHBIX  KJACCOB
OPraHUYECKHX BELIECTB YPABHEHUIMU COOTBETCTBYIOLIMX XUMHUYECKUX

peakiuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX GOpPMYIT

24

CdopmupoBaHHOCTH yMEHUSA XapaKTePU30BaAThH WMCTOYHUKHU
YTJICBOJIOPOAHOTO CHIPhs (He(PTh, MPUPOAHBIN ra3, Yrodb), CIOCOOBI UX

nepepadboTKU U NPAKTHUECKOE MPUMEHEHHE NTPOTYKTOB MepepaboTKu

XUMUS U K13Hb. PacuéTel

3.1

ChopMHUPOBAaHHOCTH YMEHHH BJIAJIETh CUCTEMOM 3HAHHH 00 OCHOBHBIX
MCTOdaxX HAYUYHOI'O IMO3HAHUs, UCIOJIB3YCMBIX B XUMUH HIPH U3YYCHHUU

BCUICCTB W XUMHUYCCKHUX SBICHUN (HabmoneHue, HW3MEPCHHC,




AKCIIEPUMEHT, MOJCIIMPOBAHUE), HCIIOJIb30BATh CHCTEMHBIE
XMMHYECKHE 3HAHUS JUISl [PUHATAS PEIUEHHH B KOHKPETHBIX

KHU3HCHHLIX CUTYalHAX, CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHUEM

3.2

ChopMUpoBaHHOCTE YMEHHMH COONIOAATh MpaBUIIA  IOJB30BAHUS
XUMHUYECKOH Tocynoll u 1abopaTopHBIM 00OpYyNOBaHHEM, a TaKxke
IpaBuia OOpAllleHUs] C BEIIECTBAMHU B COOTBETCTBUHM C MHCTPYKLHAMHU

110 BBIITIOJIHCHUIO na60paT0pHHx XUMHYCCKHX OIIBITOB
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CdopMupoBaHHOCTH YMEHUI TUTAHWPOBATH W BBIOJIHATE XUMHYCCKUN
SKCHICPUMCHT (HpeBpaH_[CHI/ISI OpraHu4YCCKUX BCIICCTB IIPU HAI'PCBAHHWH,
HOJTyYeHHe STHIICHAa U U3y4YeHHE ero CBONCTB, KaYeCTBEHHbIE PEaKIHU
OpPTaHWYEeCKUX BEUIECTB, [eHAaTypauus OeNKOB NpH HarpeBaHHH,
IOBCTHBIC PCAKIIUU 66HKOB) B COOTBCTCTBHUU C IIpaBUIaMHU TCXHUKH
0€30[1aCHOCTH IIpuU OOpalllecHUH C BElIleCTBaMU M JIabOpaTOpPHBIM
00opynoBaHUEM; NPeACTaBIATh pE3yNBTaThI XHMHUYECKOTO
IKCIEpHUMEeHTa B (opMe 3amicd YpPaBHEHHH COOTBETCTBYIOIINX

peaknuii U GopMyITUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB

34

CdopMUpoBaHHOCTH YMEHUI MPOBOAUTH BBIYMCIECHUS [0 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIUYCCTBA MCXOHOTO BEHICCTBA HIIM
MPOTYKTa PEAKIIMHU MO U3BECTHBIM Macce, 00bEMY, KOTUYCCTBY OJIHOTO

N3 UCXOAHBIX BECUICCTB U IPOAYKTOB peaKLlI/II/I)

3.5

CdopmupoBaHHOCTH yMEHHUH KpUTHYECKH aHATU3UPOBATh
XUMHUUECKYI0 HHGPOpMAIUIO, MONIYYaeMyl W3 pa3HbIX HCTOYHHKOB

(cpeactBa maccoBoi nHpopmanuu, ceth MIHTEpHET 1 Apyrue)

3.6

ChopMUpOBaHHOCT YMEHUH CcOOMIOAATh NpaBHiIa 3KOJIOTHMYECKH
11e/1€CO00pa3HOro TOBE/ICHUSI B OBITY M TPYJ/IOBOW NEATENHHOCTH B
LEIsIX COXPAHCHMSI CBOETO 3/0POBbS M OKPYXKAIOUICH NPUPOAHON
Cpeapl, OCO3HABATh OMACHOCTb BO3JACHCTBHS Ha JKHUBBIC OPTAHU3MBI
OTpeeNEHHBIX OPraHUYeCKUX BELIECTB, IOHUMAsT CMBICI MOKa3aTess
[MJK (mpenenpHO JAOMYCTUMOM  KOHIIGHTpAIlMW), TIOSCHSTH HA
pUMEpPax CrocoObl YMEHBIIICHUS M TMPEAOTBPAIICHUS WX BPEIHOTO

BOBHeﬁCTBHH Ha Opralusim 4CJIOBCKA




IIPOBEPSEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

I[IpoBepsieMblii 3J1€MEHT COACPKAHUS

1

TeopeTHueckre OCHOBBI OPTaHUYECKOH XUMHHU

1.1

[IpeaMer opraHMYeCKON XMMHUU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUN HOBBIX BEILECTB U MAaTepUaioB. Teopust CTPOECHUSI OPTaHHMYECKUX

coenquHeHnit A.M. byTieposa, €€ OCHOBHBIE MOJOKEHHUS

1.2

CtpykTypHble (OpPMYJIBl OpraHHYecKHX BellecTB. ['oMonorus, wu3zoMepus.
XUMHYECKasi CBsI3b B OPTaHUYECKUX COEAMHEHUSX — OJUHAPHBIE U KpaTHbIE

cs3u. [IpeacraBienue o KiIacCUPUKAILIMA OPraHUICCKUX BEIICCTB

1.3

HomeHknatypa  opraHu4yeckux  coeJuHeHuil  (cucreMaruyeckas) U
TPUBUAIIBHBIE HA3BAHUSI BAXKHEHUIIIUX IIPEJICTABUTENEH KIACCOB OPraHU4YEeCKUX

BCIICCTB

YreBo10po/ibt

2.1

AJIKaHbl: COCTaB M CTPOEHHE, T'OMOJOTHYEeCKHM psj. Meran u sraH —
NPOCTEHIINE MPEACTABUTENN ANKaHOB: (DHU3MUYECKHEe M XMMHYECKHE CBOICTBa
(peakuM 3aMelleHUs] U TOPEeHHUs), HaXOKIEHHE B NPUPOAE, NOIyUYeHUE U

IIPUMEHECHHE

2.2

AJIKEHBI: COCTaB U CTPOEHME, POMOJIOTUYECKHI Psijl. DTUJIEH W NPONMIEH —
MPOCTEHIINE NMPEACTABUTENN ATKEHOB: (PU3NYECKUE U XMMHMUYECKHUE CBOMCTBA
(peakMM THIPUPOBAaHUS, TaJOTEHUPOBAHUA, TUApATALUH, OKUCIEHUS U

HOJ'II/IMepI/ISaL[I/II/I), MOJIYUYCHHUE U IPUMEHEHUEC
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Ankanuensl: Oytaguen-1,3 u MetunOytanueH-1,3: cTpoeHue, BaxHeilline
XUMHYECKUE CBOICTBa (peakius MTOJIMMEPU3aIiH ). [Tonyuenue

CUHTETUYECKOTO KaydyKa U PE3UHBI
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AJIKHHBI: COCTaB U OCOOCHHOCTU CTPOEHHs], TOMOJOTHYECKUH psill. ALeTUeH
— MpOCTEHIINM NpenCTaBUTENb AJKMHOB: COCTaB, CTPOEHUE, (U3UUECKHUE H
XMMHYECKHe CBOMCTBa  (peakuud TUIPUPOBAHUs, TaJOr€HUPOBAHUS,

rUjipaTalliy, TOPEHUsT), IIOJIYUEHUE U IIPUMEHEHNE

2.5

Apensl. benszon: cocra, crpoeHue, (DU3UYSCKUE W XUMHYCCKHE CBOWCTBA
(peakuuy TrajJOreHUPOBAaHUS M HUTPOBAHUSA), IIOJYyYEHHE M IIPUMEHEHHE.
Tonyon: coctaB, cTpocHUE, (HUINICCKUC U XUMHUYCCKHUE CBOWCTBA (peakiiuu
TaJJIOrCHUPOBAHUA U HI/ITpOBaHI/ISI), TIOJIYUCHUC W NPUMCHCHHC. TokcUYHOCTE
apeHoB. ['eHeTHYECKasA CBA3B MEXKIY YIUVIEBOAOPOAAMH, NPUHAICKAIIUMHA K

Pa3JIndHBIM KJIACCaM

2.6

[Ipupoanble HMCTOYHUKM yINIEBOAOPOAOB. [IpupoaHblii ra3 W IOILyTHBIE

HedTsubie ra3el. HedTs u €€ npoucxoxaenue. Crioco0sl nepepaboTku HeQTH:




[IEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaJuTHYECKUt), nuposn3. IIpoayKTs
nepepadoTKu HedhTH, HUX MPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

KaMeHHbIH yrois u mpoayKTsl ero nepepadboTku

Kncnopozlcoz[epmaume OpPraHn4YcCKue COCANHCHNA

3.1

[IpenenbHble OAHOATOMHBIE CHHPTBI. MeETaHOM W 3TaHONI: CTPOCHHE,
(GU3MYECKHUE M XMMHYECKHC CBOWCTBA (pEaKUMK ¢ aKTUBHBIMH METAJLIAMHU,
raJioreHOBOJIOPOJaMH, TOpeHue), npumeHeHre. Boaopoaubie CBsI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JleiiCTBHE METaHOIA U 3TAHOJIA Ha OPTaHU3M YeJIOBEKa.
MHOroaroMHbele  COUPTBHL. ~ OTWIEHIJUKOIb W  [JIULUEPUH: CTPOCHHUE,
(GuU3MYECKHE W XUMHUYCCKHE CBOWCTBA (B3aUMOACUCTBHE CO IICIOYHBIMH
METaJUIaMH, KAYCCTBECHHAS PCAKIIHMS Ha MHOTOATOMHBIC CIIUPTHI). JlelicTBue Ha

OpraHnu3M 4CJI0BCKA. HpI/IMCHeHI/IC TIIMOCPHUHA U STHJICHITIMKOJIA

3.2

®deHOI:  CTPOCHUE MOJICKYJBI, (U3NYCCKHE W XUMHYCCKUE CBOMCTBA.

ToxcuunocTs penona. [Ipumenenue dheHona
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Anprmeruasl M KeToHBl.  DopMmanbaerun, —aneTanbIerdi:  CTPOCHHE,
bu3HMYecKHe W XUMHYECKHE  CBOMCTBA  (peakldHd  OKHCICHHS H

BOCCTAHOBJICHHA, KAYCCTBCHHBIC peaKHI/II/I), MOJIYUCHHUC U ITPUMCHCHHUC
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OAHOOCHOBHEBIE MpeAeIbHbIE KApPOOHOBBIE KUCIOTH. MypaBbHHASA U YKCYCHAs
KHCJIOTHI: CTpOCHHE, (PU3NUCCKUEC 1 XUMUYCCKUE CBOMCTBA (CBOMCTBA, 00MIIHMe
JUIsl KJacca KHUCJIOT, peakius 3Tepu(uKaluu), MOIydeHUEe U NPUMEHEHUE.
CreapuHOBass W OJEHMHOBAs KUCJIOTHI KakK MPEICTaBUTENHM  BBICIIUX
KapOOHOBBIX KHCIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, UX

MOIoIIee AeHCTBUE

3.5

Cnoxsbele 3¢QuUpbl Kak MNOpOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['uaponus
cnoxHbix  3pupoB. Kupsl. T'maponus xupoB. IlpumeHeHHEe KUPOB.

buonoruueckas poJib ;KHUPOB

3.6

VYrineBoapl:  cocTaB, KjiaccuuKaldsg ~ YIVIEBOAOB  (MOHO-, TU- U
nonvcaxapuabl). ['moko3a — TMpocTeHnii MoHOcaxapua: OCOOEHHOCTH
CTPOCHUS MOJICKYJIbI, PU3NYECCKUEC U XMMHYCCKHE CBOWCTBA (B3aUMO/ICHCTBUE
¢ ruapokcuaoM Menu(ll), oxucieHHe aMMHMauHBIM PAacTBOPOM OKCHUJA
cepebpa(l), BoccTaHoBICHHE, OPOKCHUE TIIFOKO3bI), HAXOXKIACHUE B TIPUPO/IC,
npuMeHeHue, Ouonorudeckas ponb. dDotocuure3. Pdpykrosza Kak H30OMEp
rMoKo3bl. Kpaxman u memnonosa Kak HpupoAHble HoiauMepsl. CTpocHHe
KpaxMasia W IeNTroN0o3bl. OU3NuecKkue W XUMHUYECKHE CBOMCTBA Kpaxmana

(Tuaponn3, KaueCcTBEHHAs PEaKIlys ¢ MOJIOM)

A30TCoJIepKaIIne OPraHNICCKUE COCAMHCHUS

4.1

AMHHOKHCIOTHI Kak aM(pOTepHbIe OpraHndeckue coeinHeHus. Guznueckue u




XUMUYECKHAE CBOMCTBA aMUHOKHCIIOT (Ha IMpuMepe TiimuuHa). buonoruyeckoe

3HAa4YCHHUC aMHWHOKHUCJIOT. HCHTI/II[LI

benku kak HpuUpoOAHBIE BBICOKOMOJEKYISIPHBIE coequHeHus. llepBudnas,

4.2 BTOpUYHAS U TPETUYHAas CTPYKTypa OelnkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, AeHATypallus, KAUeCTBEHHbIE peakluy Ha OeIKu
5 BricokoMonekynspHbIE COETNHEHUS
OCHOBHBIE TOHATHS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
5 [I0JINMEP,  CTPYKTYPHOE 3BEHO, CTEIEHb IIOJIMMEPHU3aLuU, CpPEHHss
. MoJleKyJIsipHass mMacca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOJIUMEPHU3ALNS U TOJIUKOHACHC CAUs
OKCIIEpUMEHTAJILHBIE METO/bl HW3YYEHHs BEUIECTB U HX IIpeBpalllcHuii:
5.2 O3HAKOMJIEHHE ¢ 0Opa3llaMd TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,

MI1aCTMACC, Kay4yKOB. HOJIy‘IeHI/IC CUHTETHYCCKOI'O KayuyKa U PE3HHbI




YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3SATEJBHBIE YYEBHBIE MATEPHUAJIBI /IUIS YYEHUKA

» Xumus. 10 kmacc. 'abpuensa O.C., Octpoymos N.I'., Cnankos C.A.
AxuonepHoe obuiectBo «M3narensctBo «lIpocBemenuey
* Xumus. 11 knacc. IN'abpuensin O.C., Octpoymon WU.I'., Cnaakos C.A.

AKHI/IOHepHOC 06HICCTBO ((H?)I[&TGJII)CTBO «HpOCBCHleHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

IMU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



