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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B DegepallbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIO)KeHUH «CTpaTerun pa3BuTHS BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJdbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON  OpraHu3aluM, SIBISICTCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanmmsyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha YPOBHE CpeaHero o0Imero oOpa3oBaHMs CPEJCTBAMH y4e€OHOTO
npeaMera  «XuMUs», COJEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAYCHUS B
NO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMx Mejaeil M MNPUHLHUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT 0CoOyi0 poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOIO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE Kak O €IUHCTBE
NPUPOABI U YeJIOBEKAa, KOTOpoe (POopMUPYETCS] B XMMHHM Ha OCHOBE IOHHWMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMH IIPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujaTteNbHas, KakK HayKa BBICOKMX TEXHOJOTHMU HallpaBlieHa Ha pelIeHue
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIUX MOHATHUN, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpPOBaHA B MporpamMMe MO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO YydeOHOro marepuana u o00yCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpEeeIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCsl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpeICTaBleHu O CTpoeHuW BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MIPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOU PEaKI[UU.

[log HOBBIM yriioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUYECKUN Marepuan u (AKTOIOTHYECKHE CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEJOCTaBISETCS BO3MOKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0oke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W NPHUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTAX MpOTEeKaHus AomnojHsercs B Kypcax 10 um 11 knaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JESTENbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXXEHHUS K IIpolieccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHHMS 3HAHWUW, PEUIEHUS WHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTATBHBIX UCCIIEI0OBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI TMOHUMAHUSA
dunocopckux uiel, TakUX Kak: MaTepHalbHOE €IWHCTBO HEOPTraHWYECKOro H
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUNA IYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJOTUUYECKUX MpodiieM, a
TaKKe mpobsieM cOepexeHUs: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS H  COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIpPEACTICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (opmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JICMCTBHM, HMEIONMX 0a30BO€ 3HAYEHUE JUIS
pa3MYHBIX BHUJOB JESATENBHOCTU: pelIeHUs NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku MHGOpPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA IPAKTUIECKON
U HCCIENO0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHU LEJIeld HM3y4deHHs NpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYyphl. C
METOJIMYECKOM TOYKH 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH W3ydYeHUs
MIPEIMETA SIBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KJII0YeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkaTenibHas XapakTepUCTHKA Elel U 3a1a4d U3yuyeHus
npeaMeTa B IporpaMme 1Mo XMMUU YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHid  XUMUM B OOJbIIeH  cTermeHW OTAAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOjepX)aHusi OOy4eHMs, OPHEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aluy, BIAJCIONIEr0 HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJyYEHHUS 3HAaHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a/1a4.

B cBi3u ¢ STUM mnpu U3y4YeHUH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE 1SN U 3a7a4H, KaK:

afanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHITHIO TPAMOTHBIX
pelIeHnid B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [MJi1 PAa3IU4YHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MPo0ieM, MOUCKa, aHajan3a U 00paboTKu MHQOpMAIInH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMbITa JACSTENBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJId OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU JJIs TIOMCKAa U aHallu3a Y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEJCHUU XUMUUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B yueGHOoM mmaHe cpenHero ooOmero o0pa3oBaHUS TPEAMET «XUMHUI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTTAHUYECKAA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIY4YEeHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUsT OpraHUYecKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepusi. XHUMHUYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBinenue o kinaccupuKalMU OpraHuyeckux BeunlecTB. HoMmeHkiatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX MPEBPAICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHMYeCKUX BEIIeCTB M MaTepualiaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALIEHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (TU1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psa. MeraH u 3TaH —
POCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUM, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankamuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTro
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHMS, TUIpaTallUU,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeneHnue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YIiaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nepepaboOTKu HEPTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3lamMu IUIacTMAacCc, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncienuss 1o ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepskamue opranndecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. MeETaHON W 3TaHOJ: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJIb W  TIHIEPHH: CTPOCHHE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIS.

deHo: CTPOCHHE MOJCKYJIbl, (U3UYECKHe U XHUMHYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHasg U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MbLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
cokHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKHPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTeinii MOHOCaXxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucienne ammuayHbiM pacTtBOopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXJIEHUE B MPUPOJE, MPUMEHEHHUE,
ouonoruyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl H3YYEHMs] BELIECTB M HX MPEBPALICHUIN:
npoBe/ieHne, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom meau(Il)), anpaerugoB (OKUCIeHHE aMMHAYHBIM PacTBOPOM OKCHIA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3ammopeiicTBue Kpaxmaia € HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MUCXOJHOTO BEIIECTBA WIH IPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJTYKTOB PEAKIINN).

A3zoTcoznepxkaliye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(poTepHble OpraHudeckue coenuHeHus. Ousnueckue
U XMMHMYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TIuLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKHUCIOT. [lenTuebl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalsl, KAUeCTBEHHbIE pEaKLUu Ha OEJIKu.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbICOKOMOJIEKY/ISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpPUMEHTAJIbHBIE METOABl HM3YYEHHsS BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MesxknpeaMeTHbIe CBS3H.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, Kiaccu(UKalusi, NEPUOAUYHOCTb, HAOJIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpenapaThbl, MaTepUaIbl U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHbIM M TpPeAMETHhIM). HaydHOo-MeTonUuYecko OCHOBOWM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ICSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICTICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaxKAaHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEIIICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaIULIUiA 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCSI B CBOEH
JESTEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0o 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HECHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPAXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMHU W  T[paBWIaMH  TMOBEAECHUSA, CIOCOOCTBYIOIIMMHM  IMpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBIEHHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHMUsS» OTpaxaroT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M TPAKTHYECKOW EATEeIbHOCTH
OoOy4JarommXcs M0 peaqu3aiiy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COLUMAJIbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh WM MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBOXXEHUSI K TPOIECCY TBOpPUECTBA B 00JIACTH TEOPUH M IMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHMBOB B TMOJYYCHUH U TOCIEIYIOIIEM
aHajau3e MH(pOpMaIMU O MEPENIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHS, OPUEHTUPYIACh Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TMOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHUS IIEHHOCTEH 370poBOTO U 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO M  KOJUIEKTHBHOTO
0e30macHOro MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUSs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3iuyHOTO poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpazoBaHus, Oyaymied mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
pEIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENIbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHOMU
PAaKTHUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAHUS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOLIEM MHUPE KaK O €JUHCTBE MPUPOJbl U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM pOJIU B
CO3JIJaHUH HOBOW 0a3bl MaTepUaIbHOM KYyJbTYPhI, PEHICHUH TJI00aJbHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHHH YCIOBHUI
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYHUIHOCTH METOJIOB
MO3HAHUS, UCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTATBI OCBOCHUA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MC)KHpG)IMCTHBIG) 06III€HayT{HBI€ IMMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIAII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPU:A, UCCICIOBAHNC, H&6JHOI[GHI/IG, HN3MCPCHUC, SDKCIICPUMCHT U npyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPISI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH 00ydJaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMHU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HaABaTeJbHBIMHU
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATh W aKTyaJU3UpPOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPHUTEPUHU HX
TOCTHKEHHS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCIOJIb30BAaTh MPHU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTNENbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIACCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢Gopmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HccCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (POPMUPOBAHMS TUIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (popMyIupoBaTh
000011IeHHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIHLHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPaBOYHBbIE MOCOOUS,
pecypcel MIHTepHETA), aHAamTM3UpOBaTh WH(POPMAIIUIO PA3IUYHBIX BHIOB U (HOPM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeACTBa mpu pabore cC
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXNpeaMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU J1eHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HJACH, (OPMYIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAlMEeH pe3yJbTaTOB TMO3HABATEIILHOW JEATECIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAaHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaleHUe YHUBEPCAJTbHBIMH PeryJISTUBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenessss e€ Ieau MW 3aJa4d, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUM YYEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b exTuBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE caMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJH XHMUH B TIO3HAHUU SIBJICHHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyia (pa3BEpHyTass U COKpaIl&HHAs), MOJb, MOJSpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS); TCOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUH, (DAKTONOTHYECKHE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
IPAKTUYECKOU EATETHHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIIB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMA XHUMHYECKHX pEaKIIHil,
M3rOTaBIMBATh MOJEIU MOJEKYJ OPraHWYeCKHX BEIIECTB I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEHIECTB IO HUX COCTaBy U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOMAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takxke NpuUBOOUTH TpUBUAIBHBIE
Ha3BaHUs OTHEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, MPOMUIIEH, aleTUJICH,
ATWJICHTJINKOJb, TJIHMIEPUH, (EeHON, (opMaNbIeru, ameTaabIeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmar, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBSI3H B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHOJ], 3TaHOJ], STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeTul, MypaBbHUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUYECKUX PEaKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Colpbsi  (HeQTb, NTPUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPHU U3YyUYEHUU BEUIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIEHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIIO/IaTh TIpaBUia MOJIb30BAHUS XUMUYECKOM
OCyJIoOl W Ja0opaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAICHUS OPTaHUYECKUX BEIIECTB IPU HATPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OEIKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWIAaMHU TEXHUKHA OE€30MAaCHOCTH TIpH OOpaleHu:u ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISTH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OpMyIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3HPOBATH XUMHUYECKYIO
nHpopMalMIO, TMOJIYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsl M OKPYXAIOLIEeW MPUPOJHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3JJ0POBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins s 3anvcu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJJACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢posrIe)
n/m TEMIIPOrpaMMbI Bcero KonTtpoabHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHMYeCcKOil XUMUM

[IpenMeTr opraHuYeCKON XUMUU.

1.1 Teopust cTpoeHUSI OpraHUYECKUX 3
coennHenuit A. M. bytneposa
Hroro no pazneny 3
Paspnen 2.Yriesoaopoabt
51 [IpenenbHbIe yrieBoIOpOaLI — 3
AJIKaHbI
29 HenpenenbHble yrieBo1opoasl: 5 1
AJIKEHBbI, AJIKaJIMECHBI, aJIKUHbI
2.3 ApOoMaTHYECKUE YTIIIE€BOIOPOIbI 2
[IpupoHbIe HCTOUHUKHU
2.4 YTJIEBOJOPOJIOB U UX 3 1
nepepaboTka
Hroro no pazgeny 13
Paznen 3.KuciaopoacoaepskanmueoprannyecKkuecoeIuHeHust
3.1 Cruptsl. DeHon 3
39 Anbnerunsl. KapOoHoBbie 7 1
KUCTOThI. CHOXKHBIE dPUPHI
3.3 VYrneBobl 3 1




Hroro no pazgeny 13

Pasnen 4.A30Tcoaep:kanmeopranHnyecKuecoeuHeHust

4.1 AMuHBl. AMUHOKHACIIOTHL. benku 3

Hroro no pazgeny 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOSIMHEHUS

51 [Tnactmaccel. Kayaykn. )
' Bosokna

5.2 [ToBTOpenue u 00obIIEHNE 1
Hroro no pazneny 3
OBUIEE KOJIMYECTBO YACOB I10 35

[TPOTPAMME










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacon JlaTa usydyenus DIeKTPOHHBIE
Ne Kountpoa Hpaxkrun | Ilo mian aKkTH4ye | UHM@PPOBLIE
Tema ypoka P P y ¢ bp
n/n Bcero | bHbIE qyecKue CKH oOpa3oBaTe/IbHbIE
padoThI padoTsl pecypchl

| [Ipeamer opraHn4ecKOi XUMHH, €€ | bubnnorexa [JOK
BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAUCHUE https://m.edsoo.ru/7f41837¢
Teopust cTpoeHUsT OPTaHUIECKUX

. N bubmuorexa [JOK
2 coenqunennit A. M. byrieposa, eé 1
https://m.edsoo.ru/7f41837c
OCHOBHBI€ TTOJIOKEHUS
DNeKTpOHHAs MPUPOJIa XUMHUIECKUX
CBsI3€l B OPraHNYECKUX COCTUHECHUSX.

3 [IpencraBnenue o KIaccuPpuKaIUK | bubnuoreka [IOK
oprann4eckux BemiectB. Homenknarypa https://m.edsoo.ru/7f41837c
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPTraHMYECKUX BEILIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, | bubnuoreka [IOK
TOMOJIOTUYECKUH PsJT https://m.edsoo.ru/7f41837c

5 Mertan u 3TaH — npocTeuIme | bubnunoreka [JOK
NPEACTABUTEINM AJIKAHOB https://m.edsoo.ru/7f41837c

6 H3omeprl  ankanoB. Penenue 3agay Ha | bubnunorexa [JOK
HaX0XJACHHUE MOJICKYIIIPHOUN (POPMYIIBI. https://m.edsoo.ru/7f41837¢
AJIKEHBI: COCTaB U CTPOECHHE, CBOMCTBA

. bubnuoreka [JOK
7 OTUJEH U NPONMWIEH — MpOCTENIINe 1
https://m.edsoo.ru/7f41837c¢
MPEACTABUTENMN AIIKEHOB
8 IIpakTnuyeckas padora Ne 1. 1 https://content.edsoo.ru/l




«IloyyeHue dTUIICHA M U3YUYECHHUE ero
CBOJCTB»

ab/ - InTepakTuBHbIE
BUPTYaJIbHBIC
nabopaTopHbIe U
IIpaKTHYecKue paboThl

Anxaauensl. byraguen-1,3 u

bubmmoreka [{OK

MCTaHOJI 1 OTaHOJI. BO,Z[OpO,[[HaH CBA3b

9 MetuiOyraauen-1,3. [lonyuenue
https://m.edsoo.ru/7f41837¢
CUHTETUYECKOTO KaydyKa U PE3UHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. bubmuorexa [JOK
AneTuneH — npocTenimmn https://m.edsoo.ru/7f41837¢c
MPEeACTaBUTEh ATKHHOB
T Brruucnenus mo ypaBHEHHUIO
XUMHUYECKON peaKiuu
12 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHIHOCTD bubnuoreka [JOK
apeHoB https://m.edsoo.ru/7f41837c
13 I'eneTnueckas cBsI3b yriaeBoaOPOIOB,
MIPUHAUISKAIIUX K Pa3IMYHbIM KJIaccam
[IpupoHbIE UICTOYHUKH YTJIEBOIOPOIOB:
14 1 pI/I po HBIW T'a3 U MOI }}Il;e HeQ)TzHLIe bubmmorexa [TOK
prpoAL yr . https://m.edsoo.ru/7f41837c
rasbl, He)Th U IPOIYKTHI €€ repepaboTKu
[IpupoaHbIE ICTOUYHUKH YTJIEBOIOPOIOB:
PHp N T P bubmuoreka [JOK
15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIC
B https://m.edsoo.ru/7f41837¢
ras3bl, He()Th U IPOAYKTHI €€ epepaboTKu
16 KonTpoabnas padora Ne 1 mo pasneny
«¥YT11eBOoA0pPOAbI»
17 [IpenenbHble OJHOATOMHBIE CLIUPTHI: bubnunoreka [JOK

https://m.edsoo.ru/7f41837c¢




MHoroaToMHBIC CIIUPTLL: 3TUJICHTJIMKOJIb

bubmuoreka [JOK

18
U TIIALEPUH https://m.edsoo.ru/7f41837¢
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
. bubnuoreka [JOK
19 ¢bu3nvecKkre 1 XUMHYECKHE CBOICTBA,
https://m.edsoo.ru/7f41837¢
MIPUMEHEHUE
20 Anprieruibl: GopMaibaeTua U bubnuoreka [JOK
arneTanbAeTul. AIeTOH https://m.edsoo.ru/7f41837¢
OIHOOCHOBHBIE TIPE/ICTbHBIC
bubmmoreka [{OK
21 KapOOHOBBIE KHCIIOTHI: MypaBbHHAasI U
https://m.edsoo.ru/7f41837¢
YKCyCHas
https://content.edsoo.ru/l
ab/ - InTepakTuBHbIE
IIpakTHyeckas padora Ne 2.
N . BHPTYaJIbHBIC
22 «CBoiicTBa pacTBOpPa YKCYCHOM
nabopaTopHbBIC U
KHCJI0ThD)
MPaKTUYECKUE pabOThHI
CreapuHOBast ¥ 0JIEMHOBAS KUCIIOTHI, KaK
bu6mmoreka [JOK
23 MIPEICTaBUTENH BBICIINX KapOOHOBBIX
https://m.edsoo.ru/7f41837¢
KHCIIOT
24 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX bubnuoreka [JOK
KHCJIOT, HX MOJOIIIEE JICHCTBHE https://m.edsoo.ru/7f41837c¢
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
$up P bubmuoreka [JOK
25 KapOOHOBBIX KUCIIOT. ['napoau3
https://m.edsoo.ru/7f41837¢
CIIOXHBIX 3(pupoB
26 XKupsl: runponan3, NpUMEHEHHE, bubnuoreka [IOK
Ouosornyeckas poib KHUPOB https://m.edsoo.ru/7f41837¢
7 YrneBopl: cocTaB, KiaccuuKarus. bubnunoreka [JOK

Baxwueiiue MMpEACTAaBUTECIIN: I'JIFOKO34a,

https://m.edsoo.ru/7f41837c¢




¢bpykTO3a, caxapo3a

)% Kpaxman u nemono3a kak npupoIHbie 1 bubnmoreka [JOK
IIOJINMEPBHI https://m.edsoo.ru/7f41837¢c
KonTposabHas pa6ora Ne2 mo pasaeny

29 «Kucsopoacoaep:xamme opranudeckKue 1
coeITMHEeHUsD)

30 AMVHBI: METHUJIAaMUH Y aHUJIUH 1 bubmmorexa [JOK

https://m.edsoo.ru/7f41837¢
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
bubmmoreka [{OK
31 OPraHN4YeCKHe COEANHEHUS, UX 1
https://m.edsoo.ru/7f41837c
ouonornuyeckoe 3HaueHue. Ilentuanl

1 benku xak npupoaHbIe 1 bubnuoreka [IOK
BBICOKOMOJIEKYJIIPHBIE COEINHEHUSA https://m.edsoo.ru/7f41837¢

3 OCHOBHBIC TTOHSTHS XUMHUH | bubmuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI https://m.edsoo.ru/7f41837c
OCHOBHBIE METO/IbI CUHTE3a

. bu6mmoreka [IOK
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1
https://m.edsoo.ru/7f41837¢
[InacTmaccel, KaydyKkd, BOJIOKHA
35 [ToBTOpEHME Kypca XUMUU 1
OBUIEE KOJIMYECTBO YACOB I10 35

I[TIPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xwumus. 10 xnacc: yue6. s o6meobpasosar. opranusanuii: 6azossiii yposens / O.C.

INadpuensu, U.I'. Octpoymos, C.A. Cnagkos. — 2-e uzz. — M.: IIpocsemenue, 2020.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Xumus. 10 knace: yue6. mia o0meoOpa3oBat. opranusanuii: 6a30semii yposens / O.C.

lNa6puensu, N.I'. Octpoymos, C.A. Cnankos. — 2-e u3za. — M.: [Ipocsemenne, 2020.

2. Tapa H.H. TlporpaMmbl 00Ime00pa30OBaTENbHBIX — YUPEKACHUH. Xumus. — M.:
[Ipocsemenue, 2008. -56¢.

3. Tapa H.H. Xumus: ypoku B 8 -11 xmaccax.: mocobue mis yuutens. — M.: TIpocsemenue,
2008.

4. Papeuxuit AM., Topmkosa B.I1., Kpyriukosa JI.H. [lunakTudeckuii MaTepyuan 10 XUMHU
st 10-11 kmaccoB: mocodue s yaurens. — M.: [Ipocsemenue, 2004.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.mon.gov.ru (MuHuCTEpCTBO 00pa30BaHUS U HAYKH)

. http://www_.fipi.ru (mopran ®UIN — DenepanbHblii UHCTUTYT MEJArOTHYECKUX U3MEPEHUM )
. http://www.ege.edu.ru (undopmannonnoi nogaepxku EI'D)

. http://www.probaege.edu.ru (mopran Enunslii s5x3amMeH)

. http://edu.ru/index.php (penepanpubiii nopran «Poccuiickoe oOpa3oBaHue»)

. http://www.infomarker.ru/top8.html RUSTEST.RU (¢enepanbHblii IeHTp TECTUPOBAHUS)

. http://www.pedsovet.org (Bcepoccuiickuit Inrepuet-Ileacoser)

. http://www.chemistry.ssu.samara.ru/ (BUpTyaJbHbII yUeOHUK IO XMMHH)
http://www.schoolchemistry.by.ru/ (1kosibHast XuMust)

0. http://www.mec.tgl.ru/index.php?module=subjects& func=viewpage&pageid=149 (xaranor
Opa30BaTeIbHBIX PECYPCOB IO XUMUH)

11. http://www.alhimik.ru/fun/games.html (xuMuyeckue Urpsl AJTXUMUK)

1
1

p

2. http://home.uic.tula.ru/~zanchem/index.htm (3aHuMaTenbHAsT XUMUS)
3. https://content.edsoo.ru/lab/ - IHTepakTHBHbIE BUPTYyalIbHbIE TaOOPAaTOPHBIE U TPAKTUYECKHE
ab0TbI
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