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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUsS» B o0Opa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepany, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMbBI, U
OCHOBHBIX TOJIO)KeHMH «CTpaTterud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1iel cTpareruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs O00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yabTaTOB OOy4YeHHs W TpeOOBaHUW K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHUE
00y4aroUIMXcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTro
npeaMera «XuMUus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
NO3HAHUM TMPHUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a Takke C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpBHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W >KU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XHMHUS Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MMaCHOCTH U OXPAHbBI 3JJ0POBBSI.

B coorBercTBUM ¢ OOmMMM UEMSIMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera O00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHUS BCErO0 MHOT000pa3us
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYCHHIO Yy4eOHOro Marepuajga u oOyClOBIeHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TAaKXKE Ha YpPOBHE CTEPEOXHUMHUYECKHUX U  DJIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpoOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPE/ICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUUYECKUA MaTepuall W (AKTOJOTHUECKHE CBEICHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTMYECKUX MO3ULUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEAKIHUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIBHOW U MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH HH(POPMAIUIO U
OpUMEHATh €€ JUIsl TIOTIOJIHCHMS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypPOBHS  WM3Y4Y€HUS  OPUCHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYarOMIUXCS MUPOBO33PEHUYECKONM OCHOBBI JUIsl TTOHUMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUNA NyTEM OKCHEpPUMEHTa W
pEelIeHUs] TMPOTUBOPEYHII MEXKIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmnane pemenuss 3amad  BOCIHMTAHUS, PA3BUTUS W COIUAIM3AIUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
VHUBEPCAIBHBIX y4eOHBIX JCHCTBUH, UMEIOMUX 0a30Boe 3HAYCHHE IS
Pa3TUYHBIX BHJIOB JICSITEIBHOCTH: pEHIeHUs MnpoOjieM, TMOWCKa, aHaldu3a W
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIEro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPETHETO OOIIEro oOpa3oBaHus, MPH ONPEICICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LEeJed HW3Y4YeHHsl MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTH YeJOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasttOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHEHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3blKAa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
OpernojjaBaHud  XMMHUU B OoJblIed  cTemeHu OTHAETCS  MpEeAnoyYTeHUE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOydeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO TOJYYECHUS 3HAHWM U MPUMEHEHHS WX B PEaTbHOU KU3HU
JUTSL pEeUICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3uM ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HAauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

azganTtanys oOy4arlIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAUYEHUE MJISI Pa3IUYHbIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHMHUYECKUX
MPOIIECCOB HA OPTaHU3M YE€JIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUH C )KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHajlu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HA0II0JaTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIAEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUH TJI00abHBIX MPOoOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW MJI TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU.

B yueOGHOoM mmaHe cpemHero oOmiero o0Opa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeAMETHOW 001acTu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX IS U3YUEHUS XUMHUHU, Ha 0230BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
4yac B HEJEIO)



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BELIECTB M HX NPEBpAIICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBlieHHUe, OOYTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U NPOMUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOICTBA (peaklMy TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIriaeBOAOpPOAOB. lIpupomHeli ra3 M IIOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkamue opranudeckKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHUE), NpPUMEHEHHE. BoIOpOoIHbBIE CBA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE cnupThl). JleiicTBUE Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpaerui, aneTAIBACTHI: CTPOCHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHubple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemrnonosa kak npupoassie noauMepbsl. CTpoeHHE Kpaxmania U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aummoneiicTBue Kpaxmaliia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OelIKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJIMMEPU3ALNHU, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepansl, TOpHbIE TOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOT'PAMMSBI 110 XMMHWHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOydJaromuMuCss TporpaMM CpeaHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM UM MpeaMeTHbIM). HaydyHo-meTonuueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
00pa30BaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B cooTBETCTBMM € CHCTEMHO-IAEATENBHOCTHBIM IMOJAXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MNpeaMera «XUMHS» Ha YPOBHE CPEIHErO
o01iero 00pa3oBaHusl BBIICICHBI CIEAYIONINE COCTABISIONTHUE:

OCO3HAaHHE OOYYAIONIUMHUCSI POCCHMCKONW Tpa)KAaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIM4re MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX yOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEH W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATbCS B CBOEH
JNEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUUYECKOTO 00pa30BaHuUs;



HaJM4ue MPaBOCO3HAHUS HKOJOTUUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
L[ETTU U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS TpeAMeTa «XUMUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCMUTATEIBHOM JIESITEIBHOCTM B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HAealaMd POCCUHCKOr0 TPa)KAaHCKOTO OOILIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMU W  TpaBWIaMH  TOBEACHUSA,  CIIOCOOCTBYIOIIUMHM  Tpolieccam
CaMOIIO3HAHMS, CAaMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJEHUSI JUYHOCTH
00y4Jaromuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTra «XHUMUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEILHOW U TMPAKTUYECKOW JEATECIBHOCTH
00y4Jaromuxcs 1Mo peaan3aiuy MPUHITHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaYKEHUS K 3aKOHY U MPABOTIOPSJIKY;

NPEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEKIUNIYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YeOHBIX M MO3HABATEJIbHBIX 3aJ1ay, BBHIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

LHEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY H HAYYHOMY HAacCJEIUI0
OTCUYECTBCHHON XUMMH;

yBOKEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHUECKOTO
MIPUMEHEHUS] XMMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKU €CTh PE3yJbTaT
JUINTENbHBIX ~ HAOJMIOIEHUH, KPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX  MOHUCKOB,
MIOCTOSIHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

UHTEpECa W II03HABATEJIbHBIX MOTHMBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHPOPMAIIUU O TEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSA3aHHBIC C XUMUYECKUMHU SBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;



TOTOBHOCTH OIIEHUBaTh CBOE MOBEACHHE MU MOCTYNKH CBOMX TOBApHUILIEH C
MO3ULMNA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHM 3THX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

NOHMMAaHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30macHoOro oOpalleHus C BellecTBaMH B OBITY,
NOBCEIHEBHOM JKU3HU U B TPYJIOBOH JESATENbHOCTH;

NOHMMAaHUS I1[EHHOCTH TMPaBWJI HWHIUBUIYATIBHOIO U  KOJUIEKTUBHOI'O
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENMPUATUS BPEAHBIX MPUBBIYEK (YHOTpEOIICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATENbCKOM
JEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrWX BHJAX
NEeSITEeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUUYECKUX 3ajay
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3inyHOro poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOASAM TpyAa U pe3ysibTaTaM TPYIOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJTbHONW TPacKTOPHUH
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3anuu COOCTBEHHBIX IKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
noTpeOHOCTEeH 00IIIeCTBa;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKHU 11€JIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJE, KAK HCTOYHHUKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

HNOHMMAaHUS TJ00ATbHOTO XapakTepa HKOJOTMYECKUX MpoOseM, BIUSHUS
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHON CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKEHUM XUMHUU IS
pELIeHNs BOIIPOCOB PallMOHAIBHOTO MPUPOI0NOJIB30BAHMS;

AKTUBHOI'O HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
NPUPOJTHON cpele, YMEHHs MPOTHO3MPOBATH HEOJIATONPHUITHBIE KOJOTHYECKHE
MOCJIEICTBUS NMPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBPAILATD HX;

HAJIM4YUs Pa3BUTOTO 3KOJOTMYECKOr0 MBIIIIEHUS, YKOJIOTHUYECKOW KYJIbTYpHI,
OIbITa NesTENbHOCTU JKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI UMH B IIO3HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU



MPaKTUKE, CIIOCOOHOCTM W yMEHHUS aKTHUBHO MPOTHUBOCTOSTH HACOJOTHHU
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOMN MPAKTHKY;

NOHMMAHHUS CHEeNU(DUKA XUMUU KaK HayKH, OCO3HaHHA ¢ PO B
(GbOpMHUpPOBAaHUHN PAIMOHAIBPHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MPEICTABICHUS 00 OKPY)KAIOIeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEIICHUU MpoOJIeM COXpaHCHUS
IPUPOJTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
IMUBUIM3AIMA: B €€ TyMaHUCTHYECKOW HANpaBIICHHOCTH W BAaXXHOHW pOJU B
CO37IaHUHM HOBOHM 0a3bl MaTepPUABHOU KYJIBTYPHI, PEIICHUH TIO0ATBHBIX MPOOJIeM
YCTOWYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, YHEPTETUUCCKOM, THUIIICBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, OOCCIICYCHHM YCIOBUI
YCIICIIHOTO TPYyJa W OSKOJOTHYCCKH KOMMOPTHOW JKHU3HM KaXIOro UJjIcHA
00I11eCTBa;

€CTCCTBCHHO-HAYYHOW TI'PaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
TIO3HAHHS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BAThH
NoJyJaeMble 3HAHUS JUIS aHaJIU3a U OOBSICHEHHS SBICHUH OKPYKAIOMIETO MHUpa |
MPOUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB ¥ UMEIONIMXCSA JaHHBIX C [EJIbI0 IONXYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIbHO HCIIOJNB30BaTh XHMHUYCCKAE 3HAHHUSA IS
peleHust mpooOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKOMN IS TETbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENpPEephIBHOMY OOpa3oBaHUIO W
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHUN 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSIM TPyJZla B Pa3IMYHBIX cdepax mpopecCuoHATbHON
JIeSITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMHUs» Ha
YPOBHE CPEJHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIE  JUIsI  (OPMHUPOBAHHS  MHPOBO33PEHHUS  OOyYarOIHUXCS
MEXKIUCIMIUTMHAPHBIC (MEXIIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPa’KaAFOIIUE
IIEJTOCTHOCTh HAYYHOW KapTHHBI MHpa MW CHeOH(PUKY METOJI0B ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIICCTBO, SHEPIHS, SBICHUE,



MpoLecC, CUCTEMA, HAYYHbIA (PAaKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);
YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COL[UATBHON KOMIETEHIIMN 00yUYatOIIUXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHbIE
JIEVCTBUSA B IIO3HABATEIBLHOW U COLIMAJIBHOM MPAKTUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISATUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HABaTeJbHbIMH
JefCTBUSIMU:

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeysiTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C MTOCTABICHHBIMHU LEISIMU;

MCIOJIb30BaTh IIPU OCBOCHUU 3HAHWUM NPUEMBI JOTHYECKOIO MBIIIJICHUS —
BBIJICJISITh XAapAKTEPHbIC MPU3HAKU TIOHSITHUM W yCTAHABIMBATH MX B3aUMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUH;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PaCCyXIACHUS (MHIYKTUBHbIC, JE€IYKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B paccMaTpruBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMEHSTHh B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJHNYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BEIBATE MOCIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHMHYECKOMN
peaKkiui — TpU PEHICHUH YYEeOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIBHBIE MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4Ya€MBbIX BEIIECTB U XUMHUUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAMH METOJOB HAYYHOI'O MO3HAHUSA BEIIECTB U XUMHYECKUX
peaKiui;



(GbopMyTHpOBATh LU U 33a/1a4d UCCIICIOBAHUS, HCIIOIh30BATh MMOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAaHHBIC BOIMPOCHl B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JUI (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJOATh 332 XOIO0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €Tr0 Pe3yNbTaT, (HOPMYIUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSIBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS.

3) paboTa ¢ unpopMmaumeii:

OpUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4yHO-
NOMyJISAPHAS. JIMTEpaTypa XHMHYECKOTO COJCP)KaHUS, CIPaBOYHBIC I10COOUS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUHUBOCTD;

(dbopMynHpoOBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHBIE METOABI MPHU TOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMON JJIsI  BBIMOJHEHUS YYEOHBIX 3a1a4
OTnpeeIEHHOTO TUIIA;

npUOOpEeTaTh OMNBIT HCIOIB30BAHUA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMANIBHYIO  (OpMy  TIpeICTaBICHUS
uHopManmu (cXeMbl, TpaduKH, THArPaMMbI, TaOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeICTBa Mpu pabore cC
XUMHYECKOW WH(POpMaIMe: MPUMEHITh MEXKIpeaMeTHbIe ((pu3nyeckue W
MaTeMaTUYEeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

3a/1aBaTh BOIIPOCHI TIO0 CYIIECTBY OOCYXIaeMO TEMbI B XOJ€ IUajora W/WiH
JUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPE/IJIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOJTHCHHUH
XAMHYECKOTO JKCTICPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alid y4eOHOTO MpoeKTa U (HOPMYyIUPOBATH BHIBOJIBI



[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUSA IO3ULUN B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBiaieHNe YHMBEPCAJIbHBIMH PEryJATHBHBIMH ACHCTBUSIMU:

CaMOCTOSTEIBbHO IUIAHUPOBATh M OCYILECTBIATH CBOIO I103HABATEIBHYIO
NEATENIbHOCTh, ONpenessiss €€ LeJId W 3aJa4yd, KOHTPOJIMpPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpUTM JIEUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (pexTUBHBIN crnoco0 HX pemieHuss ¢ y4€TOM IMOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTH HAa OCHOBE CaMOAHAJIN3a
U CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  TMPEACTABICHUA O  XHUMHYECKOM  COCTaBIAIONICH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUM SIBIICHUI
npupoabl, B  (HOPMUPOBAHMHM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOJUMOM /JIs PEIICHUS MPAaKTHYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS] K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMUYECKUH D3JIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aTomMa, MOJIEKyJia, BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyia (pa3BEpHyTas M COKpal€HHAs), MOJb, MOJSpHAs
Macca, MOJSPHBIM O00BEM, YIIEPOIHBIM CKeleT, (yHKIHMOHAJIbHAS TpyMIa,
paauKal, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIE€BOJOPOIBI,
KUCJIOPOJ M a30TCOJAEpKAIUue COCIUHEHUsS, MOHOMEpP, IOJIUMEp, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)Kalllie B OCHOBE IOHUMAHHUS TPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX
SABJICHUM, (PAKTONOrMYECKUE CBEACHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIIOJIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;



cOpMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTEpHbIE MPHU3HAKU TOHSATHUH,
YCTaHABIUBATh MX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHSATHUS TpPHU
OTMCAaHUM COCTaBa, CTPOCHUS U MPEBPAIICHNUI OPTraHMYECKUX COSAMHECHU;

cOpMUPOBAHHOCTh YMEHHUU HCMOIB30BaTh XUMHUYECKYIO CHUMBOIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
GopMyn OpraHMYECKMX BEIIECTB W YPaBHCHHH XUMHYECKHX PEaKIIHi,
M3TOTaBIUBATh MOJICIM MOJIEKYJ OPTraHMYECKHX BEIIECTB JJISI MIUTIOCTPAIUU UX
XUMHAYECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHHS,

chOpMUPOBAHHOCTh YMEHWH yCTaHABIWBATh MPHHAJICKHOCTh H3YyUEHHBIX
OpPraHUYECKUX BEIIECTB 10 HUX COCTaBY M CTPOCHUIO K ONpEeACIEHHOMY
KJIaccy/Tpymnine COeAMHEHUN (YriaeBOJOPOJbI, KHUCIOPOJ M a30TCOJAEpXk allue
COCTMHECHMsI, BBICOKOMOJICKYJISIDHBIE COCJMHEHHs), [1aBaTh WM Ha3BaHHS II0
cuctematnueckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OTIEIBHBIX OPraHWYECKUX BEIIECTB (ITHJICH, MPOMWICH, aIleTHJICH,
STHJICHTIIUKONb, TIUIEPUH, (eHON, QopMalbIeTh, aneTalbIerH]l, MypaBbHHAI
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJIOTa, CTeapUHOBAs KUCIOTa, TII0K03a,
bpyKkTO3a, Kpaxmal, [eJTi0a03a, TIUIUH);

cOpPMUPOBAHHOCTh YMEHHSI ONPEICISITh BUIBl XHUMHYECKOH CBSI3U B
OpraHUYeCKUX COCAMHEHUSIX (OJAMHAPHBIE U KPaTHbIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. BytiepoBa mis 00bsiICHEHUS] 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapaKTepu30BaTb  COCTaB,  CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIMUYHBIX MPEICTABUTENEH pPAa3IMYHBIX
KJIACCOB OPraHUYECKHX BEHIECTB (METaH, 3TaH, ATWICH, MPOIMWJICH, alleTUJICH,
Oyranuen-1,3, merunOyraauen-1,3, GeH30J, METaHOJ], 3TAaHOJ, STUJICHIJIMKOJb,
TJIALEPUH, (EHOII, aleTalbJIeru, MypaBbUHAas M YKCYCHasi KHUCIOTBHI, TJIOKO3a,
KpaxmaJ, [HeJUTI0I03a, aMUHOYKCYCHasl KUCJIO0Ta), WILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJIYy HMMM YPaBHEHHUSIMH COOTBETCTBYIOIMX XMMHUUYECKHUX DPEAKIHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BaTh UCTOUHUKU YTJIEBOJOPOIHOTO
Coipbsi (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepPepaboTKU W
MPaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUMCICHHUA IO XUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOIMYECTBA HCXOAHOIO BEIIECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB UJIM MPOJIYKTOB PEAKIINN );

chopMHUPOBAaHHOCT, yMEHHH BIIAJIETh CHUCTEMOW 3HAHM 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOJIb3yEMbIX B XUMUU NPU U3YUYEHUU BEIIECTB U



XUMUYECKUX SIBIICHUN (HaOI0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
WCMOJIb30BATh CHCTEMHBIE XHUMHUUYECKHE 3HAHUS Uil TPUHATHS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOAATh MIPaBUJia MOJIb30BAHUS XUMUUYECKOM
MoCy/Iol U J1TabopaTOpHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaIleHUs] OPraHUYECKUX BEIIECTB MIPH HArPEBAHUHM, MOJTYICHUE
ATUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHATypalus OENKOB MPU HAarpeBaHWM, IBETHBIC PEAKIMU OETKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTH TMpU OOpalleHUU C
BEIIECTBAMU U J1A0OPAaTOPHBIM O00OpPYJOBaHUEM, TMPEJCTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GOopMe 3alucCHi YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOopMyJIHMPOBATh BIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMUUECKYIO
uH(OpMaILMIO, TIOyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUH  COOJMIONATh  MpaBWia  SKOJOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY WU TPYIOBOW JESATEIBHOCTH B IENAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHWMAsT cMbICH Tokazatens IIJIK, moscHATH Ha mpuMepax CIIOCOOBI
YMEHBIIECHUS] W TPEAOTBPAILICHHUS WX BPEAHOTO BO3JICHCTBUS HA OpPraHu3M
YEJI0BEKa;

JUisi 0Oy4YaroIIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIMHBIX METOJAX IO3HAHHS BEIIECTB H
XHUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HaueHui JI. bpaiinsg nis 3anmucu XHMUYECKHX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHUst
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3upsl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENIH aJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE ICHCTBHEC
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuooruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Baxwuelinne npencTaBuTeNu: riI0K03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopocoaeprkaline opraHiuecKue
COEIMHEHUS

30 AMUHBI: METUJIAMUMH U aHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Oouosiornueckoe 3Hauenue. Ilenruapl

39 Benku kak mpUpoOIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUS

33 OCHOBHBIC IOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN

34 OCHOBHBIEC METOJIBI CHHTE3a




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




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

1. Pymsurtuc I'.E., ®enpaman @.I". Xumus 10 knacc. YueOHuk 11t 001ieo0pa3oBaTebHbIX
yupexxaenuit M.: [Ipocsemenue, 2020

2. H.H. T'apa, H.W. I'abpycesa 3agaunuk ¢ «I[Tomomaukom» 10-11 M, «mipocBemienue»
2020

3. Pabouwme nmporpammel M. H. ®enpamana 10-11 kiraccer. M. «IIpocBemenue» 2021

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.Pynsutuc I'.E., ®enpaman @.I'. Xumus 10 knace. YueOHUK 11 0011€00pa3oBaTeIbHBIX
yupexxaenuit M.: [Ipocsemienue, 2020

2.H.H. I'apa, H.W. I'abpycea 3agaunuk ¢ «l[lomomunkom» 10-11 M, «mpocsemienue» 2020
3.Paboune nporpammel M. H. ®enpamana 10-11 kmaccer. M. «IIpocsemenue» 2021

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET






