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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHUU Ha YpPOBHE CpeIHEro oO0miero oo6pa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannmny, TpeOOBaHUN K pe3yabTaTaM OCBOEHUS
dbenepanbHON 00pa3oBaTEIbHONW IPOrpaMMbl CPEIHETOo OO0Iero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbx B DeaepaqbHOM  TOCYJAPCTBEHHOM
oOpazoBatenbHOM cTangapte COO, ¢ yuérom Konnenuuu npenogaBanusi yaeoOHOTo
npenMera « XuMus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit deneparum,
peaM3yIOIINX OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBbI, U OCHOBHBIX MOJIOKEHUHN
«Crparerun pazutusa Bocnutanusi B Poccuiickoit deneparuu Ha nepuona 10 2025
rona» (Pacniopsixenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHUH, K ONPEIEICHHUIO
o0miei ctpaternd oOydeHus, BOCIIUTAHUS M Pa3BUTH O0y4arOIIUXCs CPEICTBAMHU
yueOHoro npeamera «Xumuss» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuentyaipHble nojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJICH,
COJICp)KaHMsI, pPe3yJabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO IOATOTOBKHU
BBIITYCKHHUKOB.

XUMUYECKOe oOpa3oBaHue, oJiydyaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHU3alliy, SBISETCS HEOTHhEMJIEMOM 4YacThi0 HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpIIAIONIUM JTAaloOM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
IIEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHUs. OITH IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YeJI0BEKa, a TAK)KE IKOJIOTUIECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3710POBBIO
U TPUPOJHON cpene. Peanmmsyercs xummudeckoe oOpa3oBaHWE OOydYaIOIMMXCS Ha
YpPOBHE CpeIHEro 001Iero 00pa3oBaHus CpeACTBAMHU Y4eOHOT 0O peaMeTa « XuMHUsh»,
COJIEpaHUE M TOCTPOCHHE KOTOPOrO OIMpEJENEHbl B MPOrpaMMe MO XUMHHU C
y4€ToM crnenu@UKd HAayKd XHMUHM, €€ 3HA4eHUs B IO3HAHUU MPHUPOABI U B
MaTepHaIbHON KM3HU OOIECTBA, a TAKXKE C YIETOM OOIMIUX TIEJICH W TIPUHIIUIIOB,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeaHEero oOIlero
oOpasoBanus B Poccuiickoit deneparmm.

XuMHUs Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYI0 POJib B
COBPEMEHHOW IMBUIIM3ALIUU, B CO3IaHUU HOBOHM 0a3bl MaTepHalbHOWU KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B GOPMUPOBAHUE PAIlMOHATIHFHOTO HAYYHOTO MBIIILJICHHUS, B
CO37laHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIIIEeM MHUpE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (opMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MUPA, OCO3HAHUSI B3aMMOCBS3U MEXTY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMU MTPUMEHEHUS.



TecHO B3aUMOJEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEITHOTO
TpyJda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHsI Kak Hayka
CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOIMH HAalpaBlieHa Ha pEIICHUE
[JI00ABHBIX  MPOOJIEM YCTOMYMBOTO PA3BUTHSL YEJIIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOIrMUYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM € OOHIMMHU LENSIMH M TPUHLUUIAMH CPEIHEro OOIIEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO TOJTOTOBKY
oOydJarmuxcs, HEOOXOAUMYI0 UM IS BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OpUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKHW3Hb COLUYMA, MPOJOIHKCHUS
00pa30BaHUs B pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnstomuMu  mpeaMeTa  «XUMUsS»  SBISIOTCS  0a30BbIE  KypChl —
«Opranndeckass xumus» U «OOImas W HeopraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJI€P’KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu: CHCTEMa
3HAHUM IO HEOPraHWYECKON XMMUU (C BKIIOUCHHUEM 3HAHUM U3 00IIeld XUMUU) U
opraHnyecko xumuu. GOpMUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU HU3YyYECHUU
npeaMera O00ecrneyrMBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCETO MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa comepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMmus» cHOpPMHUPOBaHA B TPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOAa K U3YYEHHIO YydeOHOro warepuaia ©u OOYCIIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  ONpele’IEHHBIX
TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOl XHWMHUHU BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHHUS OPraHuyecKHUX
COCIMHEHUM, a TaKXKE€ Ha YPOBHE CTEPCOXMMHUYECKUX U DIEKTPOHHBIX
IpeJICTaBICHU O CTpoeHuU BeliecTB. CBefeHus1 00 N3y4aeMbIX B Kypce BELIECTBaX
JAI0TCSA B Pa3BUTHH — OT YTJIEBOAOPOJIOB /10 CIOKHBIX OMOJOTMYECKH aKTHUBHBIX
coenMHeHMH. B Kypce  OpraHM4ecKOM  XMMHMHM  [OJy4arOT  Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEPBOHAYAJIbHBIC
MIPEICTABIICHUS O XUMUYECKON CBS3M, KIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMHUUYECKOUN pEaKIIUU.

[lon HOBBIM yrjoM 3peHHs B TMpeaMeTre «XuUMHs» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl HM3YYEHHBI Ha YPOBHE OCHOBHOI'O OOHIEro 00Opa3oBaHUs
TEOPETUYECKUUA Marepuanl u (PAKTOJIOTUYECKHE CBEJACHHS O BEIIECTBAX W
XUMUUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOyUYalOIIMMCSl TPEAOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
HNEPUOIUYECKOT0 3aKOHA C OOIIETEOPETUUYECKHX M METOHOJOTHYECKUX TMO3UIUH,



rIy0Xe TOHSATh HMCTOPUYECKOE HW3MEHEHHWE (YHKIMA JTOro 3akoHAa — OT
o0oO01maromel 10 0ObSCHSIONMEN U TPOTrHO3UPYIOILIEH.

Enunas cucremMa 3HaHMM O BaXKHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHMH,
CBOMCTBaX W MNPUMEHEHHH, a TAaKK€ O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TPOTEeKaHus JonoiHseTcs B Kypcax 10 u 11 kimaccoB aniemeHTamu
COZIEpKaHUsl, UMEIOIIMMH KYJIbTYPOJIOTMYECKUN W TNPUKIAAHOM Xapakrep. OTH
3HAHMS CMOCOOCTBYIOT NMOHMMAHMIO B3aMMOCBSI3U XUMHUU C JPYTUMH HAayKaMH,
PacKphIBaIOT €€ POJIb B I03HABATENBHON U MPAKTUYECKOM AESITEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXEHUS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUU
Y IPAKTUYECKUX MPUIIOKEHUN XMMHUH, IOMOTaOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOjeMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKHU OCMBICIUBATh MH()OPMALIMIO U IPUMEHATD €€ /1J151 IONOJIHEHNS 3HAaHUM,
PELICHHS] MHTEIUIEKTYAIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a1a4. B
LEJIOM COfepkKaHhe Y4eOHOro mpeamera «XUMHUsS» JTaHHOTO YPOBHS H3y4YEHMs
OPHEHTUPOBAHO Ha (POPMUPOBAHUE Y O0YUAIOUINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIe TOHMMaHUA (UIOCOPCKUX HJEH, TaKMX Kak: MaTepuajbHOE E€IUHCTBO
HEOPraHU4YeCKOro U OPraHuYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB MX
COCTaBOM M CTPOEHHUEM, I03HABAEMOCTb TPUPOJIHBIX SBJICHUHN MYyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTUBOPEUUH MEXKAy HOBbIMU (PaKTaMU U TEOPETHUECKUMHU
IPENNOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MPOoOJeM, a
TaKXe Mpo0sieM cOepexeHHs] FIHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JaHUSI HOBBIX
TEXHOJIOTHI U MaTEpPUaJIOB.

B nmuane pemieHuss 3aad  BOCIUTAHUS, Pa3BUTHS U COLMAIIM3ALMU
Oo0y4arommMxcs TMPUHATHIE MPOrpaMMON MO XHMHUU TOAXOIbI K ONPEIEICHUIO
COJIEP)KaHMSI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (opMHUpOBaHUE
YHUBEPCAIbHBIX YU€OHBIX IEUCTBUM, UMEIOMINX 0a30BOE 3HAUCHUE IJIs PA3INIHBIX
BUJOB JIEATEIbHOCTU: pElIeHUs NpodseM, IOMCKa, aHaiu3a U 00paboTKu
uHpOpMaIMK, HEOOXOAMMBIX JJIsi MPUOOPETEHUs ONbITa MPAKTUYECKOW U
HCCIEeI0BATENbCKOM JIEATEIbHOCTH, 3aHUMAIOUIEl BaXHOE MECTO B IO3HAHUHU
XUMUH.

B mnpaktuke mpemnomaBaHus XWMHHM KaK Ha YPOBHE OCHOBHOI'O 0OIIEro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, MPHU ONpPENEICHUH
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBJICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIULIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JIacCTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTHUYECKOM
JESTENbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW IMOJAXOJ K ONPENEIICHUIO LIEJIeW W3y4YeHUs
IpeIMeTa SBIJISIETCS BIIOJHE ONPABIaHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LIEISIMH HM3YYEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIIOTCA:

e (QopMHpOBaHME CHUCTEMbl XUMHUYECKMX 3HAHUW KaKk  BakKHEHIen
COCTaBIIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOUEBbIEC TOHSTHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOEGHHWE W NOHMMAaHHUE CYHIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUECKOI0 XapaKkTepa, 03HaKOMJIEHHUE C UCTOPHEH uX
pa3BUTHUS U CTAHOBJICHUS;

e (opMUpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUECKUX PEAKIINI, HEOOXOUMBIX JIJIsl MPUOOPETEHUSI YMEHUI
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XWMHYECKUX SIBJICHUH, MMEIOIIHUX
MECTO B IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITENILHOCTH, CBI3aHHBIX C HAOMIOIEHUEM U
OOBSICHEHMEM XHMHUYECKOTO OJKCIEpUMEHTa, COOJIOACHUEM  IMPaBUII
0e30MmacHoOro ooparieHus ¢ BeIECTBAMHU.

Hapsiny ¢ atuMm, conepkarenbHas XapakTEpUCTHKA LEJIeH U 3a1a4 U3y4eHHUs
MpeIMETa B MPOrpaMMe M0 XMMUM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU C
HOBBIMHU IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odopasoBanus. Ceroass B
MPENOJaBaHNN XMMHUU B OOJIBIIEHN CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUUECKOM
KOMIIOHEHTE COAEpKaHMsI OOYy4YeHMsl, OpPHUEHTUPOBAHHOW Ha MOJATOTOBKY
BBIITYCKHUKA 00I111€00pa30BaTeIbHONM OpraHu3alliM, BIAACIOUIEr0 HE HabopoMm
3HaHMM, a (QYHKIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOI'O MMOJTYYEHUS 3HAHUUN U MPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUS
MPAKTUYECKUX 3a/au.

B ¢Bs3U € 3TUM IIpU U3y4EHUHN peaIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

amanrtanusi 00y4aroIlMUXCsl K YCIOBHSM JTHHAMUYHO Pa3BUBAIOLIETOCS MUDA,
GopMUpOBaHUE  MHTEJUIEKTYalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caMo00pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY NMPUHSITUIO TPAMOTHBIX
pELICHUIT B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue 'y OOYy4YaroOlIUXCA  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [UJISl PA3IUYHBIX BHUJOB
JESITeIbHOCTU: PEUIeHMs Mpo0sieM, MOUCKa, aHajau3a U o0paboTKu HMH(popManuy,
HEOOXOMMBIX JJIs1 IPUOOPETEHUS OIbITa AEATENBHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B IIO3HAHWM XHMHM, a TAKXKE Uil OLEHKH C IO3MIMA 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUYECKUX MPOLIECCOB HA OPraHU3M
YEJI0BEKa U MMPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPYECKHX
CIOCOOHOCTEW 00YUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOPETATh HOBBIE
3HaHUs 110 XUMHUH B COOTBETCTBUHU C JKU3HEHHBIMHU NOTPEOHOCTSIMH, UCHOIb30BAThH
COBpeMeHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa M aHaln3a y4eOHOW |
Hay4YHO-TIOMYJISAPHON HHPOPMALIMY XUMHUYECKOTO COJEPKAHUS;

(bopMHUpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS ACCOUMATUBHOIO U JIOTUYECKOT O
MBIIUICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTHM, NpPU IUIAHUPOBAHWU M TPOBEIECHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy OOydJarommxcsi YOeXIAEHHOCTH B T'yMaHUCTUYECKOU
HalpaBICHHOCTH XUMHUH, €€ BAXKHOW POJNM B PEIICHHUU TJIO0AIBHBIX MpoOiIeM
palMOHAIIBHOTO IPUPOONOIb30BAHUS, TIOMIOJIHEHUSI SHEPIETUUECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpex HOro
OTHOILIEHUSI K NPUPOJE U CBOEMY 3/I0POBBIO, a TaKXE NPUOOPETEHUs OIbITa
WCIOJIb30BAaHUS TOJNYYEHHBIX 3HAHWM MJIi TPUHSATHS TPAaMOTHBIX pEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XMMHUUECKUMH SIBIICHUSIMU.

B yueOHOM mnnaHe cpenHero oOmero oOpa3oBaHUs MpeaMeT «XHUMU»
0a30BOro ypoBHSI BXOJIUT B COCTaB MPEAMETHON 00nacTu «EcTecTBEHHO-HAay4HbIE
PEIMETHD».

OO011ee ynucao 4acoB, OTBEACHHBIX ISl U3YYEHUS] XUMUU, Ha 0a30BOM YpOBHE
cpenHero o01ero oopa3zoBanus, cocrapisieT 68 yaco: B 10 kiracce — 34 gaca (1 gac
B Hezenmo), B 11 knacce — 34 yaca (1 yac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHN4YeCKOM XUMHUM

IIpeamer OpraHMYecKOM XUMHUH: €€ BO3HMKHOBEHME, PAa3BUTHE W 3HAYEHUE B IIOJyYEHUM HOBBIX BEIIECTB H
MarepuasioB. Teopusi cTpoeHus opraHudeckux coeauHeHuid A. M. ByriepoBa, €€ ocHOBHbIE MOJ0XKEHHS. CTPYKTypHBIE
(opMyJIbl OpraHnYecKuX BemecTB. ['oMmosnorus, nusoMepusi. XuMHU4ECKasi CBSI3b B OPraHMUECKUX COEIMHEHUSAX — OJIUHAPHBIE
Y KpPAaTHBIE CBS3H.

[IpencraBnenne o kiaccu(UKAMM OpPraHUYECKUX BemiecTB. HoMeHknaTypa OpraHM4eckuxX COEIUHEHMI
(cuctemMarnueckas) ¥ TPUBUAJIbHbIE HA3BAHUS BAKHEUILINX MPEICTABUTENECH KIACCOB OPraHMYECKUX BEILIECTB.

OKCNepUMEHTANIbHBIE METO/bl M3YYEHHUs BEIIECTB U MX IMPEBPAIICHUN: O3HAKOMJIEHHE C 00pa3llaMH OpraHUYeCcKUX
BEIIECTB U MaTepuajaMd Ha UX OCHOBE, MOJEJIMPOBAHHE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAOJIOJEHUE U OIUCAHHE
JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALIECHUIO OPraHMYECKUX BEILECTB MPU HarpeBaHUM (MJIaBlieHHWE, OOYTJIMBAHHE W
TOpPEHUE).

Yriesoxopoasl

AJKaHBI: COCTaB M CTPOEHUE, TNOMOJOTMYECKHWA psiA. MeTaH M 3TaH — MNPOCTEHIIME MNPEACTABUTENHN AJIKaHOB:
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (peaklUMy 3aMElIEHUS U TOpPEHHs), HAXOXKIACHHE B MPUPOJE, MOTy4yEeHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psAll. DTHIIEH U MPONMMWIIEH — MNPOCTEHIINE NPEICTABUTEIN AJTKEHOB:
(¢u3nyeckue M XUMUYECKHE CBOWCTBAa (pEakUUU THAPUPOBAHUS, TaJOIC€HUPOBAHUSA, TUIPATALUU, OKHUCIECHUA WU
MOJINMEPU3ALINH ), TOTyYEHHE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmertunOyraaueH-1,3: cTpoeHue, BaKHEUIIME XUMHYECKHUE CBOMCTBA (peakius
nosuMepusannn). [lorydeHne CHHTETHYECKOro KayuyyKa U Pe3UHBI.



AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUH psil. ALIETUIIEH — IPOCTEHIINN PEACTABUTEIND aJIKUHOB!
COCTaB, CTPOEHHE, (U3NYECKUE M XUMHUYECKHE CBOMCTBa (peakuMM TUAPUPOBAHMS, TaJIOT€HUPOBAaHUS, T'MIIpaTalluu,
TOPEHHUS ), TOTyYEHUE U IPUMEHEHHE.

Apensbl. benson: cocras, cTpoeHue, (pU3NUECKre U XUMUUECKHUE CBOMCTBA (PeaKMy rajloreHHPOBAHNs U HUTPOBAHUSA),
HOJTy4eHue U IpuMeHeHue. Tonyon: cocmas, cmpoenue, uzudeckue u XumuyecKue ce0tUcmea (Peakyuu 2aio2eHupo8aHus
U HUMpOBauus), noiyyeHue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXAY YIJIEBOIOPOAAMH,
NpUHAJIeKAIIMMHU K pa3IMYHbIM KJIaccaM.

[TpupoaHbIe HCTOYHUKH YIII€eBOAOPOAOB. [IprupoaHbiii a3 u monyTHeIe HeTsHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
Crioco0Ob! epepaboTKH HEPTH: EPEroHKa, KPEKUHT (TEPMUYECKHA, KaTaTUTHUECKUil), muponu3. [IponykTel nepepaboTku
He(TH, UX TPUMEHEHNE B TIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH YToyb U IPOIYKTHI €0 IepepadOTKH.

OKCIepUMEHTAIbHBIE METOJbl M3YyUEHHUS BEIIECTB M MX IMPEBPALICHHUI: O3HAKOMJIEHHE C OoOpaslaMu IuiacTMmacc,
Kay49yKOB M Pe3uHbI, KoJuTeKInu «He@Tb» 1 «YT0ib)», MOIEIMpOBAaHUE MOJIEKYT YTICBOIOPOIOB U TAIOT€HOIIPON3BOIHBIX,
IPOBE/ICHNE NIPAKTUYECKON PabOThI: IOJYyYEHUE ITUIICHA U U3YUYEHUE €r0 CBOUCTB.

Pacuérnrble 3amaumn.

Boruncnenus no ypaBHEHUIO XUMUYECKOM peakuu (Macchl, 00bEMa, KOIMYECTBA MCXOAHOIO BEIIECTBA MIIM MPOAYKTA
PEaKIy MO U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO U3 MCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

Kucsiopoacoaep:kaiue opranudeckue coeJHHeHHs

[IpenenbHble OAHOATOMHBIE CIUPTHL. METaHO U 3TAHOI: CTPOCHUE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (PEaKIUu C
aKTUBHBIMHU METAJIaMU, TaJIOr€HOBOIOPOIaMu, TOPEHHE), TPUMEHEHHE. Bo1opoJHbIE CBSI3M MEXKLy MOJIEKYJIaMU CITUPTOB.
JlelicTBUE METaHOIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaroMHsle CHUPTHL. OTWUJICHTJUKOJIb M IJIMUEPUH: CTPOEHHE, (U3NYECKHEe M XHMHYECKHE CBOWCTBA
(B3aMMOJICIICTBHE CO HIETIOYHBIMU METAJNIaMH, KaU€CTBEHHAs peakllis Ha MHOTOATOMHBIE CITUPTHI). JlelicTBUE Ha OpraHu3M

yenoBeka. [[puMeHeHne rmnepruHa u 3TUIEHTIIUKOJIA.
deHout: CTpoeHUE MOJIEKYJIbI, PU3MYECKUE U XUMHUYECKHUE CBOMCTBA. TokcuuHoCTh (heHoma. [Ipumenenue denona.
Anbnierusibl U kemousl. GopMalibICTUl, alleTalbACTHA: CTPOCHUE, (PU3NUECKUEe U XMMUYECKUE CBOWMCTBA (peaKIUu
OKHCJICHUS ¥ BOCCTAaHOBJICHHUS, KAYECTBEHHBIC PEaKIUH ), TTOJTYICHUE ¥ TIPUMEHCHHUE.



OaHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHAsl U YKCYCHAasi KUCIOTBI: CTpOEHUE, (PU3NUECKHUE U
XUMHUYECKHUE CBOMCTBa (CBOWMCTBa, OOIIME JJIs Kjacca KHUCJOT, peakius 3Tepudukanuu), MoJydyeHue U NpPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAsl KHUCJOTHl KAaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mbla KakK COJM BBICIIMX
KapOOHOBBIX KMCIJIOT, UX MOIOIIIee JCHCTBUE.

CnoxxHbie 2(Upbl KaK TPOU3BOAHBIC KapOOHOBBIX KHUCIOT. ['Hiponu3 ciaoxkHbIX 3upos. Kupsel. ['uaponus xKupos.
[Ipumenenue xupoB. buonorndeckas poJib :KUPOB.

YrneBojsl: cocTaB, KilacCU(pUKAITUS YTIAEBOAO0B (MOHO-, U- M TTOJIMCAaxXapubl). [ TIOK03a — MPOCTEHIITNIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHSI MOJIEKYJIbI, (PM3MUYECKHEe W XUMUYECKHE CBOWCTBa (B3aumozeiicTBue ¢ rugapokcuaom menu(ll),
OKHUCJICHHE aMMHAaYHbIM pacTBopoM okcuma cepedpa(l), BocctaHoBIeHHE, OpOXKEHNE TIIFOKO3bI), HAXOXKICHUE B TIPUPO/IEL,
npuMeHeHue, ouonorudeckas poiab. @orocunTe3. PPyKkTO3a KAk U30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak npupoanbie momuMepbl. CTpoeHUE KpaxMalia U HeJUT003bl. DU3NYECKHEe U XUMUYECKUE
CBOICTBa KpaxmaJa (TUIpOoJin3, KaueCTBEHHAs PEAKIIUs C UOIOM).

OKCIEepUMEHTAIbHBIE METO/bl M3y4eHHUs BEIIECTB M MX MPEBpAIICHHI: MpoBeleHUe, HaOJIOJIEHUEe U OMHCAHHE
JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAYECTBEHHBIC PEAKIIUM OJHOATOMHBLIX CIHUPTOB (OKHMCIIEHHE 3TaHOJa
okcugoM wmeau(Il)), mMHOroaroMHbBIX cnHUPTOB (B3auMmojelcTBHE ThuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerumos
(okucieHue aMMHadHbIM pacTBopoM okcuna cepedpa(l) u ruapoxkcuaom meau(Il), B3aumoelicTBre Kpaxmana ¢ HOJAOM),
MIPOBEICHUE TPAKTUUECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3agaumn.

Boruucienus no ypaBHEHUIO XMMUYECKOM peakinu (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA UITU MPOYKTa
PEaKIuy 1Mo U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJHOTO M3 MCXOTHBIX BEIIECTB WM MPOTYKTOB PEAKIIHH).

A3oTcozepxKanme OpraHnu4eckue COeIUHEHHUS.

AMWHOKHUCIIOTHI Kak aM(pOTEepHBbIC OpraHUYecKue coequHeHnss. OU3NIecKrue U XUMHIECKUE CBOMCTBA aMUHOKHCIIOT
(na mpumepe raunuHa). buonornueckoe 3HaueHe aMUHOKUCIOT. [lenTuab.

benku xak mpupoIHbIE BEICOKOMOJIEKYIISIpHbIE coenuHeHus. [lepBuuHas, BTopuyHas U TpETUUHAs CTPYKTypa OEIKOB.
XUMUYECKUE CBOMCTBA OEIKOB: THUAPOJIN3, ACHATYpALIMS, KAUECTBEHHBIE PEAKIIUU Ha OCIJIKH.

DKCNepUMEHTAILHBIE METO/IbI H3yYEHHUS BEIIECTB U UX MPEBPAIICHUI: HAOIIOICHUE U OIMCAHUE IEMOHCTPAIIMOHHBIX
OTBITOB; JICHATYypallusi OCJIKOB MIPU HArpEeBaHUU, IBETHBIC pEeaKIuK OEJIKOB.



BbicokomoJieKyIsipHbIe COeUHEeHUs

OCHOBHBIE MOHSATHS XUMUU BHICOKOMOJIEKYJISIPHBIX COCIUMHEHUN: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb
MOJIMMEPHU3alliN, CPeaHssS MoJeKymsipHas Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHCHHH —
MOJIMMEPHU3AIIUS U TTOJTMKOHICHCAIIHS.

DKCIEpUMECHTAILHBIE METOABI M3YUYCHUS BEIISCTB W MX MPEBPAICHUIA: 03HAKOMJICHUE C 00pa3laMu MPUPOTHBIX H
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayqyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzaius MeXNpeIMETHBIX CBS3€H MpU W3YyYEHHHM OpraHuveckoil xumuu B 10 Kjacce OCYIIECTBISIETCS uepes
WCITOJIb30BaHUE KaK OOIHMX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK W MOHSATUHN, SBISIONUXCS CUCTEMHBIMH IS OTACITBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecTBEHHO-HAy4YHBIC TOHATHS: SIBICHWE, HAyYHBIM (PaKkT, TUIOTE3a, 3aKOH, TEOpHUs, aHaIu3, CHHTE3,
KJaccuuKaIus, IepuOIUIHOCTD, HAOIIOACHUE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHE.

®duzrka: MaTepus, SHEPTusi, Macca, aToM, 3JICKTPOH, MOJIEKYJia, YIHEPreTUIECKUN YPOBEHB, BEIIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, PU3NUECKUE BETMINHBI M €IMHUIIBI UX U3MEPCHHUS.

buonorus: ximerka, opraHu3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (HOTOCHHTE3, OMOJIOTMYECKH AKTHBHBIC
BelecTBa (O€NKu, YriaeBOAbL, )KUPBI, PEPMEHTHI).

["eorpadust: MuHEpabl, TOpHBIC TTOPOJIBI, MOJE3HBIEC UCKOIaeMbIe, TOTUIUBO, PECYPCHI.

TexHonorusi: TUIEBBIE MPOJIYKTHI, OCHOBBI PAIMOHAJIHLHOTO THTAHHS, MOIOIIAE CPEJCTBA, JICKAPCTBCHHBIC H
KOCMETHYECKHUE MperapaThbl, MaTeprajibl U3 UCKYCCTBEHHBIX M CHHTETUUECKUX BOJIOKOH.

IUTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMA ITPOI'PAMMGBI 110 XMUMHNHN HA BA3OBOM YPOBHE CPEJJHEI'O
OBUIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnauBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHS OOYYaIOIMMHUCS MPOTpaMM CPEIHEr0 OOIIEro
oOpa3oBaHusl (JINYHOCTHBIM, METANpPEIMETHBIM M TMpeaMeTHbIM). HaydHO-MeToanmueckoil OCHOBOM i pa3pabOTKu



IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHSI MPOrPaMM CpPEAHEro OOIIEro oOpa3oBaHUs SBIAECTCS CUCTEMHO-/IEATEIIbHOCTHBIN
HOJXO/I.

B cooTBeTCTBHM ¢ CUCTEMHO-IEATETLHOCTHBIM MTOIX0/IOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TIPEeIMETa
«XuMus» Ha YPOBHE CPEAHETO 00IIero 00pa30BaHus BbIICIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHHWE OOYYAIOIMUMHKCSI POCCHUCKOW TPaKTaHCKOW HACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETLHOCTH M CAMOOTIPEICTICHUIO;

HaJIMY1e MOTUBAIUU K O0yUEHUIO;

I[eJICHANIPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUN JTUYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTEH M UCTOPHUECKUX
Tpaauuii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH NEATEIBHOCTH I[EHHOCTHO-CMBICTIOBBIMHU
YCTaHOBKaMU, TIPUCYIIMMHU TIETIOCTHON CHCTEME XUMHUUIECKOT0 00pa30BaHMS;

HaJIMYHE MPABOCO3HAHUS IKOJOTHICCKON KYIbTYPhI U CTIOCOOHOCTH CTaBUTH IEIH M CTPOUTH KU3HECHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €IUHCTBE y4EOHOW M BOCHHUTATEIILHOMN
JIESTENPHOCTA B COOTBETCTBUU C TYMaHHCTHUYECKHMH, COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH U
ujealaMd POCCUMCKOTO TPaXJTAHCKOTO OOIIECTBA, NMPUHATHIMU B OOIIECTBE HOPMaMHM U TpaBUJIAMU TIOBEICHUS,
CIIOCOOCTBYIOIIMMHU TIPOIIECCaM CaMOITO3HAHUS, CAaMOPa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUJaOIIUX CSI.

JIMIHOCTHBIC PE3yJIbTaThl OCBOCHHS TMPEAMETa «XUMUS» OTPaKaroT CHOPMHUPOBAHHOCTH OIBITA MMO3HABATEIHLHON U
MPAKTUYECKON NEITEITLHOCTH 00 YUJaOIUXCs IO pPeaTn3alluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUA:

OCO3HaHMSI 00YYAIONUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBOXKECHHSI K 3aKOHY U TIPABOMIOPSIIKY;

MPEJCTABICHUS O COIMATLHBIX HOpMaX U MPaBUIIaX MEKITMYHOCTHBIX OTHOIICHUN B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEIHHOCTH TPU CO3JAaHWUU YYEOHBIX MPOCKTOB, PEIICHUU YUEOHBIX H
MMO3HABATEILHBIX 33144, BBIMOJHEHUN XUMUICCKHUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TTOHMMAaTh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JIPYTUX MPU aHAIU3E PA3TUYHbBIX
BUJIOB YICOHOU JEATETHHOCTH;

2) NaTPUOTUYECKOI 0 BOCTIUTAHUS:

IIEHHOCTHOT'O OTHOIIICHUS K UCTOPUIECKOMY M HAYYHOMY HACJICTHIO OTCYECTBEHHON XUMHH;



YBa)KEHUS K MPOLIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTUUYECKOIO MPUMEHEHUS XUMHUU, OCO3HAHUS TOTO, UTO
JOCTHKEHUSI HAYKH €CTh PE3yNbTaT AJIUTEIbHBIX HAOMIOACHUH, KPONOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, IOCTOSIHHOT O
TpyAa y4EHBIX U TPAKTUKOB;

UHTEpeca M I03HABaTEJbHBIX MOTHMBOB B MOJYYEHHMM M TIOCIEAYIOIIEM aHalIn3e HHQPOpPMAlMH O IepeIoBbIX
JOCTHIKEHUSAX COBPEMEHHOU OTEUYECTBEHHON XUMMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAllMH, CBA3aHHBIE C XMMUYECKMMHU SIBICHUSMH, U MIPUHUMATh OCO3HAHHBIC pELICHUS,
OpPUEHTUPYSACHh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MTOCTYIKU CBOMX TOBAPHILEH C MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM
Y OCO3HAHHUE MOCIIEACTBUM 3TUX IMOCTYIIKOB;

4) popMupoBaHMA KYJIbTYPHI 310POBbS:

NOHUMAaHHUS LEHHOCTEH 310poBOro M 0e30macHoro oopasza *KU3HH, HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K
COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIpaBWJI 0€30MacHOTr0 OOpalleHus ¢ BelIeCTBAaMU B OBITY, TOBCEIHEBHOW XU3HH M B TPYJOBOU
NEeATEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU TMpaBWil HHAMBUAYAJBHOTO W KOJUJIEKTUBHOIO O€30MACHOrO TMOBEICHUS B CUTYyalUsX,
YIPOKAOIINX 30POBBIO U )KU3HU JIFOACH;

OCO3HAHMSI OCTIEACTBUI Y HEMPUSITHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aNKOT0JIsl, HAPKOTUKOB, KypeHUSI);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIE0BATEIbCKON JESTENbHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKOW U JPYTHX BHJIAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE y4acTHE€ B PEIICHHUH MPAKTUYECKHX 3a]a4 COLUMUAIBHON HANpPaBJIEHHOCTH (B paMKaX CBOErO
KJiacca, IIKOJIbl);

MHTEpeCa K NPAKTUYECKOMY H3YYEHHUIO MPOQPECCHil pa3IMYHOrO poAa, B TOM YHCIE HAa OCHOBE NPUMEHEHHS
IPEIMETHBIX 3HAaHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOJAM TPy/ia U pe3yibTaTaM TPYAOBOW AeATENbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYaIbHOU TPAEKTOPUHU 00pa3oBaHus, OyayIiei npodeccuu u peaan3ainuu
COOCTBEHHBIX JKU3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHM K XMMHUHU, HHTEPECOB U MOTPEOHOCTEM
00I1IeCTBa;

6) PKOJT0rM4eCcKOro BOCIUTAHUSA

AKOJIOTUYECKH 11€JIECO00Pa3HOr0 OTHOIICHUSI K MPUPOJIE, KAK UICTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMJIe;

MOHUMAaHUS TJI00ABHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX TPOIECCOB HA COCTOSTHHE
MPUPOIHON U COLUAIIBHOUN CPENbI;

OCO3HAHMSI HEOOXOJAMMOCTH UCIHOJIb30BAHMUS JOCTHXKEHMM XUMHUU [UJIi PpEHIeHUS BOIPOCOB PallMOHAIBHOIO
MPUPOIONOIb30BAHUS;

aKTUBHOTO HENPUATUSA IEWCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOLIEH MPUPOJHOM Cpele, YMEHHUs MPOTHO3UPOBATh
HEOIaronmpuATHBIE YKOJIOTHICCKUE TTOCIEACTBUS MPEATPUHUMAEMBIX JEHCTBUN 1 TIPEIOTBPAIATh UX;

HaJU4usl Pa3BUTOrO PKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHYECKONU KYJIbTYphI, ONbITa AEATEILHOCTH DKOJIOTHYECKOM
HaIIPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHKATHUBHOM M COLIMAIBHOW MpPAaKTHKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTUBOCTOSITH UJCOJIOTHU XeMOGhoOUH;

7) LUEHHOCTH HAYYHOI' 0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTHUKU,

MOHUMAaHUs CHenuUKU XMMHH KaK HayKd, OCO3HaHus €€ poimu B (HOPMUPOBAHHWH PAIMOHAIBLHOTO HAYYHOTO
MBIILJIEHUS, CO3/IaHUU IEJIOCTHOTO MPEACTABICHHUS 00 OKpYXalolleM MHpE Kak O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MMO3HAHWHY TPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUS MPUPOTHOTO PABHOBECHS,

yOeXKIAEHHOCTH B 0COOOM 3HAUYMMOCTM XUMHHM [JISI COBPEMEHHOM IIMBWJIM3allMA: B €€ TyMaHUCTHYECKOU
HaIpaBJICHHOCTH W Ba)XHOM POJIM B CO3JaHUU HOBOW 0a3bl MaTEpUATIbHOW KYJIbTYpbI, PEIICHUU TI00aIbHBIX MPOOIeM
YCTOMYHMBOTO PA3BUTHUS YEJIOBEUECTBA — ChIPhEBOM, IHEPTETUUECKOH, MUIIIEBOM U SKOJIOTMUECKOI 0€30MMaCHOCTH, B pa3BUTUH
MEUIMHBI, 00€CTICUCHUN YCIOBUHM YCIICIIHOTO TPY/a M YKOJIOTHYECKH KOM(DOPTHOM KU3HU KaXKJI0TO 4JieHa O0IIECTBa;

€CTECTBEHHO-HAYYHON TpaMOTHOCTH: MOHMMAHUS CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIL3YyEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHUS JJIsi aHAIW3a U OOBSICHEHHS SIBJICHHM OKPYXKAIOUIEro Mupa u



IMPOUCXOAAIINX B HEM I/I3M€H€HI/H>'I, YMCHUA OCIaTb 000CHOBAHHEBIC 3aKJIFOYCHHUS HA OCHOBE Hay4YHBIX (1)aKTOB N IMCIOIINXCs
JaHHBIX C I CJIBIO ITOJIYUCHHUA JOCTOBCPHBIX BBEIBOA OB,

CITOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BATh XUMHUYCCKHE 3HAHUS AJIs pCHICHHA HpO6H€M B PCAJIbHBIX KU3HCHHBIX
CUTyalusX;

HHTCPECA K ITIO3HAHUIO U I/ICCHGJIOBaTeJ'IBCKOI\/'I JACATCIIBPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCTIPCPBLIBHOMY O6paBOBaHI/IIO n CaMOO6p330BaHI/IIO, K aKTUBHOMY ITOJIYUCHHIO HOBBIX
3HAHUU 110 XUMUHU B COOTBETCTBUM C KM3HCHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K 0OCOOEHHOCTSM TpYJla B Pa3IUYHBIX cepax NpodecCuoHalIbHON AESITEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yabTaThl OCBOSHUS YUeOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO OOIIero o0pa3oBaHMUs
BKJIIOYAIOT:

3HaYMMble JUIsI  (DOPMHUPOBAHUST MHUPOBO33PEHUS] OOYHAIOMIUXCS  MEXKAUCIUIUIMHAPHBIE (MEXIPEIMETHBIC)
oOllleHayYHbIE TIOHATHSA, OTpaXKarollWe IEJIOCTHOCTh HAyYHOMW KapTHUHBI MHUpa W cHenu@uKky METOJOB IO3HAHWUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, DHEPrus, sIBJICHHE, MPOIECC, CUCTeMa, Hay4dHbIM (akT,
MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUSI, UCCIIeIOBaAHUE, HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUe);

YHHUBEpCAJIbHBIE Yy4eOHBbIC MEUCTBUS (MO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYJIATUBHBIC), OOCCIECYMBAIOIINE
dbopmupoBanue GHyHKIIMOHATHHONW TPAMOTHOCTH M COIMAILHON KOMITETCHIIMH 00YyJaronuXcs;

CIIOCOOHOCTh OOYYAIOIIUXCS HCIIOJB30BaTh OCBOEHHBIE MEXKIAUCIUIIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaIbHbIE y4eOHbIe IEHCTBUS B TIO3HABATENILHON U COLIMATIbHOM MPaKTUKE.

MeranpeaMeTHble  pe3yiIbTaThl  OTPAXKalOT  OBJIAJICHHE  YHHBEpPCAJIbHBIMH  YYECOHBIMH  ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMH.

OBJjaieHne YHUBEPCAJIbHBIMH Y4€OHBIMH MO3HABATEIbHBIMHY 1€iCTBUAMMU:

1) 6a30BbIE JTOrHYeCKHeE AeliCTBUS:

CaMOCTOSITEILHO (DOPMYIIMPOBATh U AKTYyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENENATh LENN IEATENbHOCTH, 33JaBas IapaMeTpbl W KPUTEPUU HMX JOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl
NESATEeTLHOCTHU C MTOCTaBJICHHBIMHU 1EJISIMU;



MCIIOJIb30BaTh MPU OCBOCHUH 3HAHUHN IPUEMBI JJOTUYECKOTO MBIIUICHUS — BBIJICISTh XapaKTepHbIC MTPU3HAKHU TOHITHIA
U YCTAHABJIMBATh WUX B3aUMOCBSI3b, UCIOJB30BATh COOTBETCTBYIOIIUE TMOHATHUS NI OOBSICHEHHS OTIEIbHBIX (PAKTOB U
SIBIICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIST KIIACCU(UKAIIMHN BEIIECTB U XUMHUYECKUX PEaKIIHA;

yCTaHABJIMBATh IPUUYUHHO-CJICICTBCHHBIC CBS3U MEXKITY N3Y9acMbIMU SBJICHUSMH,

CTPOUTH JIOTHYECKUE paCCYXIeHUs (MHIYKTUBHBIC, NETyKTUBHBIC, N0 AHAJIOTHHU), BBISBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B pACCMAaTPUBAEMBIX SBJICHHSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHMS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOEINH, MpeoOpa3oBbIBATH
MOJICNIbHBIE TIPEICTABIICHUS — XUMHUYECKUU 3HAK (CHMBOJI) JIEMEHTA, XUMHUUYecKas (opMyna, ypaBHEHHWE XHMHYECKOU
peakuuu — MpU pEHIeHUH Y4eOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHBIC MOJCIbHbBIC
MIPEICTABIICHUS JIJISl BBISBIICHUS XapaKTEPHBIX MMPU3HAKOB N3y9aeMbIX BEIIECTB U XUMHUYCCKUX PEAKITHM.

2) 0a3oBbIe HCCIeN0BATEIbCKUE IEHCTBHS:

BJIQJIETh OCHOBAMHU METOJ/IOB HAYYHOT'O IIO3HAHMSI BEIIECTB M XUMHUECKUX PEAKIIUA;

(bopMyIMpPOBAaTH IEH U 33]]a9H NCCIICTIOBAaHMS, UCIIOIB30BATh ITOCTABIICHHBIC M CAMOCTOSTEIILHO C(POPMYIIMPO BAHHBIC
BOMPOCHI B Ka4yeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI NIl (DOPMHPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

BJIQJICTh HABBIKAMH  CaMOCTOSATEIHLHOTO IUIAHUPOBAHWS H  TPOBEACHHUS  YYCHHYECKHX  OKCIICPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHUS HAOMIOJaTh 3a XOJOM TMPOIECCa, CaMOCTOATEIHLHO TPOTHO3MPOBATH €ro Pe3yJIbTar,
dbopMynurpoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTENIBHO JOCTOBEPHOCTU pPE3YJIbTAaTOB MCCIEIOBAaHUS, COCTABISAThH
00OCHOBAHHBIN OTYET O TIPOACIIAHHON PadoTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM MCCIIENOBATEIbCKOM U MPOEKTHOM NEATEeIbHOCTH, MPOSBIATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEILHOMY IOMCKY METOJIOB PEIICHHS MPAKTHYCCKUX 3a7ad, MPUMEHEHUIO Pa3TUIHBIX METOJIOB
MTO3HAHUS.

3) pa6ora ¢ uaopmanmei:

OPHUEHTUPOBATHCS B PA3MMYHBIX HCTOYHHMKAX WHOOpManuy (HAydHO-TIOMYJspHAs JIATeparypa XUMHYECKOTO
COJIEpKaHMsI, CIpaBOYHBIC MOCOOUs, pecypchl MHTepHera), aHanu3upoBaTh HHGOPMAIIUIO PA3IMYHBIX BUIOB U (POpM
IPEICTaBIICHUS, KPUTUYECKH OIEHUBAThH €€ JOCTOBEPHOCTh U HETTPOTUBOPEYHBOCTD;



(bopMyIupoBaTh 3alpPOCHl U MPUMEHATh PA3IUYHbIE METO/IbI IIPU MOUCKE U 0TOOpe MH(pOpMauu, HEOOXOAUMON ISt
BBITOJIHEHUS YUE€OHBIX 3a/1a4 ONpeeIEHHOTO TUIIa;

npuoOpeTaTh OMBIT WCHOIB30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH W Pa3IUYHBIX MOMCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMpPAaTh ONTUMANIbHYIO (DOpMY MpeacTaBieHuss MH(opmaruu (cxembl, rpaduku, Auarpammel,
TaOJIUIbl, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyUYHBIM $3bIK B KadyecTBE CpEACTBa MpH paboTe ¢ XUMUYECKOW HHGOpMAaIUeil: MPUMEHSThH
MEXIpeaMeTHbIC ((PU3nUecKrue 1 MaTeMaTHYECKHE) 3HaKH U CUMBOJIBI, (POpMYIIbl, a00OpeBUATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHIE CPEACTBA HATJISTHOCTH.

OsgJ1aieHHe YHUBeEPCAIbHBIMIA KOMMYHUKATHBHBIMH /1€ICTBUAMM:

3a7laBaTh BOMPOCHI IO CYIIECTBY OOCY)XKIaeMOil TeMbl B XOJA€ AMAlIora W/WIA JHUCKYCCHM, BBICKA3bIBAaTh WIEH,
bopMyTupOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITTOJHEHUS TIPEIOKEHHOM 3a/1a4H;

BBICTYNaTh C MpEe3eHTalled pe3yJbTaTOB II03HABATEJILHOM JESITEIbHOCTH, IOJYYEHHBIX CAMOCTOSTEIbHO WU
COBMECTHO CO CBEPCTHHKAMU IPU BHITIOJHEHUH XUMUYECKOTO dKCIEPUMEHTA, MPAKTUYECKON pabOThI MO MCCIIETOBAHUIO
CBOWCTB M3y4aeMbIX BEILIECTB, peasn3alii y4eOHOTo MPOeKTa U (HOPMYJIMPOBATH BBIBOBI MO PE3yIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUMN IMyTEM COTJIACOBAHUS MO3UITUN B X0/1€ 0OCYKACHUS U OOMEHA MHEHUSIMMU.

OsgJ1aieHHe YHUBEPCAIbHBIMH PeryJIATUBHBIMH 1eHCTBUAMMU:

CaMOCTOSITEILHO TJIAHUPOBATh U OCYILLECTBIISITh CBOIO MO3HABATENIbHYIO ACATEIHLHOCTD, ONpeAeNsis e€ e U 3aJauu,
KOHTPOJIMPOBATh U MO MEpPE HEOOXOJUMOCTU KOPPEKTHPOBATh IpEJlaracéMblil allOPUTM AEMCTBUN NpPU BBINOJIHEHUU
y4eOHBIX M UCCIIEI0BATEIbCKUX 3a4a4, BIOMpaATh Hanbos1ee 3pPEeKTUBHBIN CIOCO0 UX PELICHHS C YYETOM MOTYIECHU T HOBBIX
3HaHUH O BELIECTBAX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CAaMOAHAaJIN3a U CAaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC



[IpenmeTHbIE Pe3yIbTaThl OCBOECHHU Kypca « OpraHu4ecKas XUMMUsD» OTPaKaroT:

C(POPMHUPOBAHHOCTh MPEICTABICHUN O XMMHUYECKOW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, POJH
XUMUU B TO3HAHMM SIBJIEHUN OPHUPOAbI, B (DOPMUPOBAHWU MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHOU
IPaMOTHOCTH, HEOOXOIUMOM NJIsl pelIeHHs] MPAKTUYECKUX 3a/lad U IKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELIE;

BJIQJICHHE CUCTEMOW XMMHUYECKUX 3HAHUN, KOTOPas BKJIFOYAET: OCHOBOMOJIAratOlIUe MOHATUSA (XUMUYECKHI JIEMEHT,
aToM, 3JIEKTPOHHAasi 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEGHTHOCTH, 3JIEKTPOOTPHUIATEIbHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHast
(popmyna (pa3BEpHyTas U COKpalIEHHAs), MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOJHBIN CKEET, (PyHKIIMOHAIbHAS
rpynna, paaukai, U30MepUs, U30MEPbl, TOMOJIOTMYECKUN PsAJl, TOMOJIOTH, YIJIEBOJOPOAbL, KUCIOPOI U a30TCOAEPKALIUE
COCIMHEHMS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHBIE COSAMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs
CTpOEHHUsl OpraHudeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKU SI3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHHUS, JIEKAIINE B OCHOBE TOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, (PAKTOJOrMUECKHE CBEIEHHUS O CBOMCTBAX, COCTaBe, MOJYyYECHHH M OE30MaCHOM MCIIOJIIb30BAHUU
BaXHEHIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTHYECKOU JIEATEIbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHUW BBIABISATH XapaKTepHblE MPU3HAKU TMOHATHI, yCTaHaBIMBATh WX B3aHUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHUS IPU OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHMYECKUX COETMHEHUII;

c(OpMUPOBAHHOCTh YMEHUW HCIOJb30BaTh XHMHUYECKYI0 CHUMBOJMKY JJIsi COCTABICHHUS MOJICKYISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) (OpPMYT OPraHMYECKHUX BEHIECTB M YPABHEHMM XWMHUYECKHX PEaKIIUM,
U3rOTABJIMBATh MOJEIM MOJIEKYJI OPraHMYECKUX BEIIECTB Uil WIIOCTPALMM MX XMMHUYECKOIO M IIPOCTPAHCTBEHHOIO
CTPOEHUS;

C(pOPMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAMJICKHOCTh U3YYEHHBIX OPraHUYECKUX BEILECTB MO UX COCTABY U
CTPOCHHUIO K OMpPEIEIEHHOMY KIIACCy/TpyIIe COSAMHEHUN (YrIeBOAOPObI, KHUCIOPOJ U a30TCOMEPIKAILIUE COSAMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEJMHEHUs), JaBaTb MM Ha3BaHUs 1o cucremarndeckod HomeHkiarype (IUPAC), a rtaxxke
IPUBOANTH TPUBUAIbHbIE HA3BAHUS OT/EJIbHBIX OPraHUYECKUX BEIIECTB (3THJIEH, MPOMWIEH, alleTUIEH, STUICHTINKOIIb,
[NIMLEpUH, (QeHon, (opmanbAeruj, aleTaabIeruj, MypaBbHHas KHUCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHUCIOTA,
CTeapHHOBasl KMCIIOTa, III0K03a, PpyKTO3a, Kpaxmall, [eJUI0JI03a, TIIUIUH);



C(POPMHUPOBAHHOCTh YMEHHS ONpPEACIATh BUABl XUMUYECKOW CBSI3U B OPraHUYECKUX COEAMHEHUSAX (OAMHAPHBIE U
KpaTHBIE);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJOKEHUS TEOPUU CTPOCHMS Oprannyeckux Bemects A. M. byrnepoa ais
O0BSICHEHHSI 3aBUCMOCTH CBOMCTB BELIECTB OT MX COCTAaBA U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE U XMMUYECKUE CBOMCTBA TUIUYHBIX
IpeJCTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKHUX BELEeCTB (METaH, 3TaH, ITHJIEH, IPONUIIEH, alleTuiIeH, Oyraguen-1,3,
MeTHIIoyTaauen-1,3, 6eH30:1, METaHO, 3TAHOJ, 3TUJICHTJIMKOIIb, TIULIEPHH, (PEHOJI, alleTalIbJIeT U/, MypaBbHHAsI U YKCYCHAas
KHCJIOTBI, IJII0OK03a, KpaxMal, LEUT0J103a, aMUHOYKCYCHAsl KMCIIOTAa), WILTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXKIAY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIUI C UCIIOIIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

Cc(pOPMUPOBAHHOCTb YMEHMSI XapaKTEPHU30BaATh HCTOUHUKH YIIIEBOJIOPOAHOIO ChIpbs (HEPTh, IPUPOIHBIN a3, YTOJb),
CHOCOOBI MX NEPEPadOTKH U MPAKTHYECKOE MPUMEHEHNE TPOJYKTOB EPEPAOOTKH;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS MO0 XUMHYECKHM YypaBHEHUSIM (Macchl, 00bEMa, KOJINYECTBA
MCXOJIHOTO BEILLECTBA WM MPOJYKTa PEaKUy MO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 UCXOJIHBIX BEILECTB
WJIM TIPOAYKTOB PEAKIIHH);

Cc(OPMUPOBAHHOCTb YMEHUH BIIaJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHUS, UCIOIb3YEMbIX
B XMMHUHU TPU H3YyYEHUU BELIECTB U XMMHUYECKUX SIBICHUH (HAOIIOJE€HUE, U3MEpPEHUE, IKCIEPUMEHT, MOJEIUPOBAHNUE),
UCIOJIb30BaTh CUCTEMHbIE XUMHUUECKUE 3HAHUS JJIs1 TPUHATHS PEHICHUI B KOHKPETHBIX dKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX
C BEIIECTBAMU U UX PUMEHEHHUEM;

C()OPMUPOBAHHOCTh YMEHHMIl COONIOAATh MpaBuUja TOJIb30BAHUS XUMHUYECKOW TMOCYAOM U JIaOOpPaTOpPHBIM
o0opyIOBaHHEM, a TaKXke IpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKUUSMH TO BBIITOJHEHHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB,;

c(OPMUPOBAHHOCTh YMEHUU TUIAHUPOBATh U BBIMOIHITh XUMHUYECKUN 3KCIEPUMEHT (IIPEBpaIlEHUs OPTaHUYECKUX
BELIECTB IIPH HArPEBaHUU, IMOTYYEHUE ITUIICHA U U3yYEHUE €r0 CBOKCTB, KAUYECTBEHHBIE PEAKIIMH OPIraHMYECKUX BEILECTB,
JeHaTypalusi OEIKOB PU HarpeBaHUM, LIBETHbIE PEAKIIMKM OEJIKOB) B COOTBETCTBUM C IPaBUJIAMH TEXHUKHU 0€30IaCHOCTH
IIPU 0OpalIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYA0BAHUEM, MIPEACTABIIATH PE3YIBTATHI XUMHUYECKOIO HKCIIEPUMEHTA
B (hopMe 3amiCH YpaBHEHHUI COOTBETCTBYIOIIMX PEeaKIMi U (POpMyIMpOBaTh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTAaTOB;



c(hOpMUPOBAHHOCTh YMEHHIN KPUTUYECKH aHAIM3UPOBATH XMMHUYECKYI0 WH(GOpMAIMIO, MONIYYaeMyl0 U3 Pa3HBIX
MCTOYHHUKOB (CcpencTBa MaccoBoi nHpopmaruu, aTepHeT u apyrux);

c(OpMUPOBAHHOCTh YMEHUIN COOJIOATh MpaBUja 3KOJIOTMYECKU LEIeCO00pa3HOro MOBeIEeHUs B OBITY U TPYAOBOM
NEATEIbHOCTA B ILEJISIX COXPAHEHHWS CBOETO 3J0POBbS M OKPYXKAIOWIIEH HPUPOIHOM Cpelbl, OCO3HABATh OMACHOCTh
BO3/ICHCTBHUS Ha KUBBIC OPTaHU3MBI ONPECTIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbich rokazatens 11K, nmoscHsaTh
Ha TIPUMEPax CIIOCOObl YMEHBITICHUS U TIPEIOTBPAILICHUS UX BPEITHOTO BO3/ICUCTBHS HA OPTaHU3M YEJIOBEKa,

JUIsT OOYYaOIIMUXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBBSI: YMEHHE MPUMEHSATH 3HaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHU;

JUTSI CJICTIBIX M CITA0OBUASIINX O00YUAIONMIUXCS: YMEHUE UCIIONb30BaTh PelibePHO-TOUEUHYIO0 CHCTeMY 00o3HaueHut JI.
Bpaiins nns 3anucu xumMmudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposabhubie | TIpakrudyeckue
NPOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
[Ipenmer oprannyeckoin xumud. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COCTUHEHHN A. 3
M. bytieposa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YIIEBOIOPOBI — aTKaHbI 2
29 HenpenenbHble yraeBogopoIbl: aaKEHBI, 6 !
' aJIKaJMEeHBI, AIKHHBI
23 ApomMaTH4ECKHE YTIIE€BOIOPOIbI 2
54 [TpupoaHbIe UCTOYHUKHU YTIIEBOIOPOIOB U 3 |
’ UX nepepaboTka
Hroro no pasaeny 13
Pa3nen 3. Kuciiopoacoaepxamme opranuyecKue coeMnHeHn st
3.1 Cnuptsl. DeHon 3
39 Anbneruabl. KapOoHOBbIE KHCIIOTHI. 7 1
' Cnoxubie 3HpbI
33 VYrneBosl 3 1




Uroro no pazneny 13
Pa3nen 4. A3oTcoaepskaiue OpraHudecKue coeInHeHnst

4.1 AMUHBI. AMHHOKHUCIOTHI. belkn 3
Hroro no pasaeny 3
Pa3nen S. BoicokomoJieKyJIsipHbIe COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 «A» KJIACC
KosmnuecrBo yacos JIEKTPOHHBIE
Ne ara ungposbie
Tema ypoka Konrpoasnbie | IlpakTuyeckue A p
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| [IpeameT opranndeckor XuMuH, €€ | http://school-
BO3HUKHOBEHUE, PA3BUTUE U 3HAYEHUE 05.09.2023 | collektion.edu/ru
Teopust crpoeHnst OpraHUYECcKUuX htto://school
o % ntip://school-
2 A.M. b 1 .
COCIUH CHUM YTJIEPOBa, €€ 12.09.2023 | collektion.edu/ru
OCHOBHbI€ T10JIO’KEHUS
[IpencraBnenue o knaccupuKauu
3 opraHuyeckux BemiectB. HomeHnknarypa | http://school-
(cucremaTtuueckasi) U TpUBHAJIbHbBIE 19.09.2023 | collektion.edu/ru
Ha3BaHUsI OPraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, | http://school-
TOMOJIOTUYECKHUN Pl 26.09.2023 | collektion.edu/ru
5 MertaH 1 3TaH — npocTenmme | http://school-
MPEACTABUTEIN AJIKAHOB 03.10.2023 | collektion.edu/ru
) . http://school-
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 10102023 | collektion.edwru
7 OTHUIEH U IPONUJIEH — MPOCTENUIINe | http://school-
MPEACTABUTENH AJTKEHOB 17.10.2023 | collektion.edu/ru
g [IpakTuueckas paborta Ne 1. «[lonyuenue | 1 http://school-
STUJIEHA U U3YYEHHE €r0 CBOMCTBY 24.10.2023 | collektion.edu/ru




Ankaauensl. byraguen-1,3 u
Metunoyraauen-1,3. Tlonydenue

http://school-

07.11.2023 | collektion.edu/ru

CUHTETUYECKOI0 KayuyKa U PE3UHBI
AJIKUHBI: COCTAaB U OCOOEHHOCTH

10 CTPOEHHM S, TOMOJIOTUYECKUH Psi. http://school-
AueTnieH — NpocTeUIui 14.11.2023 | collektion.edu/ru
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