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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHUS W TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHOW cpene. Peamusyercss XumMudeckoe o0Opa3oBaHHE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
IIO3HAHUU IPUPOABl U B MATEPHAIBHOM XU3HHU OOILECTBAa, a TAaKXe C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW IMBWJIN3AIIMM, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOABl U YeJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCTbI0 MUPOBOU KYJIBTYPbI, HEOOXOJUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJOTUUECKON 0€30MacHOCTH U OXPaHBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYID UM JUIsI  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas ¥ HEOpPraHUYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa oOecTeYrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJXOJla K U3Y4YeHHI0 Yy4eOHOro Marepuana # 0O0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHMX M DJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpBOHAYAIBHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCs W3YYEHHBIM Ha YpOBHE OCHOBHOTO OOIIETo 00pa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEaKUUsAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMU HAayKaMH, PACKpBIBAIOT €€ pOJb B IO3HABATEILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  W3Y4Y€HHUsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SIBICHUNW MYTEM DJKCIEpUMEHTA U
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agay  BOCHHUTAHUS, Pa3BUTUS M COLMAIM3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BUJOB JESATEIBHOCTU: pEHIeHHs NpoOjieM, MOWUCKA, aHajau3a u
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEAHETO OOIIEro o0pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIe  CTENEeHM OTHAETCS  MPEANOoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO MOJYYEHUS 3HAHUN M NMPUMEHEHUS UX B PEATbHOMN KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupoBaHUE  WHTEUIEKTYyallbHO  PAa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe JJId OLEHKH C MO3ULUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YYaOIUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHuE U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW POJM B PEIICHUH TI00AIBHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHUS TOJIYYCHHBIX 3HAHUU IS TIPUHATHUS TPAMOTHBIX PEIICHHN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl U3YyUCHHS] XUMUHU, HAa 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYECKON XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKUX BeulecTB. l'oMmomnorus, wu3zoMepus. XuMHYEcKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIACCOB OPTAaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB 110 IPEBPALLEHUIO OPIraHUYECKUX BEILLIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXOXKAEHHWE B MPUPOJE, IOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHUE.

Anxanuensl: 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
— TMpPOCTEHIINN MpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUSA), NMOJIYYEHUE U NpPUMEHEHHE. Tomyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITY. KameHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 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 HIIM MPOJYKTOB PEAKIIUH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHHE), NpUMEHEHHE. BoaopoaHble CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHBbIE cIUpTHI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

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

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOMCTBA (pEaKLUUU OKUCICHHS M BOCCTAHOBJIICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, peakius dTepupuKalum), MoJydeHue U MpUMEHEHNUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
coHbIX 3¢upoB. Kupsl. 'ngponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugpokcuoMm Meau(ll), oxuciaenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia 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 CHHUPTOB (OKUCIEHHE 3TaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTBHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU 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 BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [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 ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypaLus OEIKOB Ipu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHHN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

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

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3E€H IPU U3YYCHUHU OPTaHUYECKON XUMUHU 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 ecTecTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (pakT, rumnoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAaeMbIE, TOTIIUBO,
peCcypehl.

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

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHMUAL.

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHUS
oOydJaromuMuCss TIporpaMM CpeaHero oOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W MpeaMeTHbIM). HaydyHo-meTonuueckoi OCHOBOW s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
00pa30BaHus SABISIETCS CUCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B cooTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IMOJAXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS NpeaMera «XUMHS» HAa YPOBHE CPEIHETO
o01iero 00pa3oBaHusl BBIJIETCHBI CISAYIONINE COCTABIISIONIHUE:

OCO3HaHUE OOYYaIOIMIMMHUCS POCCUMCKOM TPaKJAAaHCKOM HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIU4ie MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUIUMK 0a30BOM HAYKH XUMUMU;



TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATbCS B CBOEH
JESATENHPHOCTH TICHHOCTHO-CMBICIIOBEIMH YCTaHOBKAMH, TMPHUCYIIUMH IE€JI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJM4ue MPaBOCO3HAHUS SKOJOTHUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh
I[N ¥ CTPOUTH KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHHUS TpEeAMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COIMOKYJIHTYPHBIMH, TYXOBHO-HPaBCTBECHHBIMU IIEHHOCTSIMU
U WjeajaMu POCCUMCKOTO TPaKIAHCKOTO OOINECTBA, MPUHATHIMU B OOIIECTBE
HOpMAaMHU W TpaBUJaMHU  TIOBEJICHHS,  CIIOCOOCTBYIOIIMMU  IpOIEeccam
CaMOIIO3HAHMS, CaMOpPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJEHUSI JIUYHOCTH
00y4Jaromuxcs.

JIM4HOCTHBIE Ppe3yJIbTaThl OCBOCHHUS MpeaMeTra «XUMHUS» OTPaXKarT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEILHOW W TMPAKTUYECKOW JEATCIBHOCTH
00ydJaromuxcs Mo peaanu3aiuy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
yBKEHHS K 3aKOHY U MTPABOMOPSIKY;

NpPEICTAaBIEHUs O CONHMAIBHBIX HOpPMaxX M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOMW TBOPYECKOW JESATENILHOCTH TpU CO3JAaHUH
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7[a4, BHIITOJIHEHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOM €SI TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIICHHUS K HCTOPHYECKOMY U HAYYHOMY HACIEIUIO
OTE€YECTBEHHON XMMUH;

yBOXEHHUS K TPOIECCY TBOpUYECTBa B OOJACTH TEOPUU M TPAKTHUECKOTO
MPUMEHEHUS! XUMHH, OCO3HAHHS TOTO, YTO JOCTIIKCHHUS HAYKU €CTh PE3yibTaT
JUINTETFHBIX ~ HAONIOMCHHM, KPOIMOTJIMBBIX JKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTUKOB,;

WHTEpeCca W TIO3HABATEIHHBIX MOTHBOB B TONYYCHHUH | TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XAMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOTO CO3HAHUS, ’THIECKOTO TIOBEICHHSI;



CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SIBICHHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UIIMH HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHWE IOCJICICTBHHA 3THUX
MOCTYIIKOB;

4) dpopmMupoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHMUS IEHHOCTeW 3740poBOro M Oe3zomacHoro o0pa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30MAacCHOr0 OOpallleHUsl C BEIIECTBAMH B OBITY,
TIOBCETHCBHOM JKU3HH M B TPYIOBOM JCATEIHHOCTH;

NOHMMAHHWS IICHHOCTH TMPaBWJI HWHIUBUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHMS TOCCACTBUN M HENPHUITHS BPEIHBIX MPUBBIYCK (yIOTpeOIeHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B Y4COHO-HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYrHX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3inuyHOTO poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaXKEHHS K TPYIY, JIOJAM TPYyla U pe3ysibTaTaM TPYIOBOH €SI TeIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYabHON TPaeKTOPUH
oOpaszoBanus, Oyaymed mnpodeccuun W peaau3anuid COOCTBEHHBIX JKH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB H
moTpeOHOCTEH O0ITIeCTBA;

6) DK0JI0THY€eCKOT0 BOCIIUTAHUSA:

AKOJIOTHYECKHU I1eJIeCOO0Pa3HOT0 OTHOIIEHUS K TMPUPOJIe, KaK HCTOYHHUKY
CYIIIECTBOBAHHUS JKU3HHU HA 3eMIIE;

MOHUMAHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpOoOJeM, BIUSHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COITUATBHOU CPEbI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUSA JOCTKEHUH XUMHH IS
PENICHHS BOMPOCOB PAIMOHATBHOTO MPUPOIOTIOIE30BAHMS;

AKTUBHOI'O HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHsI MPOTHO3UPOBATH HEOJIATONMPHUSTHBIC JKOJIOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAESMBIX JCHCTBUN U TIPEIOTBPAIIATH HX;



HAJIMYUS PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OITbITA JIEATCIILHOCTH AKOJIOTUUECKOM HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHHKATUBHOM M COLIMATIBHOU
MpaKTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUus €€ poju B
dbopMUPOBaHUN PAIMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKAroIIeM MUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUHu NpoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIM3AlMU: B €€ TYMaHUCTUYECKOM HANpaBJICHHOCTH WM BaXXHOM poOJU B
CO3/IJaHUM HOBOMW 0a3bl MaTepUaIbHON KYJIbTYpPhI, PEIICHUHU TJIO0ATBHBIX MPOOJIeM
YCTOWYUBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00ECTICYCHUU YCIOBUUN
YCHEITHOTO TPpyJAa U OKOJOTHMYECKH KOMGPOPTHOM JKM3HU KaXJOTO 4YiieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHMMAaHUA CYIIHOCTA METOJO0B
MO3HAHMS, UCIIOB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BATh
moJiydaeMble 3HaHUS IS aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpPA U
IIPOUCXOSANTNX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAaHHBIC 3aKJIFOUCHUS HA
OCHOBE HAy4yHBIX (AKTOB W HWMEIONIUXCSH JAHHBIX C IEJIbI0 IOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIILHO MCIOJL30BaTh XUMHUYECKHE 3HAHHUSA I
pelIeHus MpooIeM B peabHbIX )KU3HEHHBIX CUTYAITUAX;

VMHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBLCKON AEATEILHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa3oBaHUIO W
caM0o00Opa30BaHNI0, K AKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHMH 110 XHMHH B
COOTBETCTBUM C KU3HEHHBIMHU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B Pa3IudHBIX cdepax nmpodeccrnoHaaIbHON
JIEATSIILHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMUs» Ha
YPOBHE CPEeIHETO 00111er0 00pa30BaHUs BKIIIOYAOT:

3HAYUMBbIE U1t dbopmupoBaHus MHPOBO33PEHUS 00yyaroImuXxcs
MEXKIUCIMILUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KarolIue



LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEILECTBO, SHEPIUs, SIBJICHHE,
IpoLece, CUCTeMa, HAYyYHbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEA0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);
YHUBEpPCAJIbHbIE y4eOHbIe IEHCTBUS (MO3HABaTENbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (G yHKUIHOHATBHOM
IPaMOTHOCTH U COLIMAIIBHOM KOMIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BATh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4EOHBIC
JNEUCTBUA B ITIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE€ pe3yabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH NMO3HABATEJbHbIMH
JeHCTBUSIMM:

1) 6a30Bble JJOrHYecCKHe AeCTBUS:

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

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl I€ATEIBHOCTH C TOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE TTOHATHS JIJIT OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BHIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh IPUUYUHHO-CJICACTBCHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B paccMaTpruBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMEHSTHh B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CHUMBOJHAYECKUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATH MOJIEIBHbBIC MPEICTABICHUS — XUMUUYECKUU
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas QopMmysa, ypaBHEHHE XUMHYECKOUN
peaKkiui — TpPU PEHICHUH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTHUECKHUX 3ajad,
MPUMEHATh HAa3BaHHBIC MOJIEIbHbBIC MPEACTaBICHUS VISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe McCCIeI0BATEIbCKHE IEHCTBUSA:



BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(dbopMyTHpOBATh LU U 3314l UCCICIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO ITUIAHUPOBAHUS W  IPOBEICHHS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOIATh 332 XOIO0M
npoIecca, CaMOCTOSITENIbHO TIPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
IIOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopMmaunmeii:

OpUEHTUPOBATBCA B PA3IMYHBIX HCTOYHHKAX HWHPOpManuM (Hay4dHO-
NOMyJISIPHAsT JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTD;

(dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOIB30BAHUSA HHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpeICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpEICTBa Tpu pabore cC
XUMHYECKOW WH(pOpMaNMe: MPUMEHITh MEXKIpeaMeTHbIe ((pu3nyeckue W
MaTeMaTUYEeCKUEe) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATypbl, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI TIO CYIIECTBY OOCYXTaeMOM TEMbI B XOJ€ IUajora W/WiH
JTUCKYCCUHM,  BBICKAa3pIBaTh  HWJeH, (QOPMyIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHLHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITTOJTHCHHUH



XUMHYECKOT0 SKCHEPUMEHTA, MPaKTUYECKOH pabOoThl MO UCCIEI0BAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, pealu3aluu y4eOHOTO MpOoeKTa U (OPMYIUPOBATH BBHIBOJIbI
[0 pe3ysbTaraM IPOBEAEHHBIX HCCIEHOBAHUU IYTEM COIJIACOBAaHUS IO3ULUU B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

OBiaieHne YHMBEPCAJIbHBIMH PEryJISTUBHBIMHU ACHCTBUSIMH:

CaMOCTOSTEIBHO IUIAHUPOBATh M OCYILIECTBIATH CBOK II03HABATEIbHYIO
NEATENIbHOCTD, OINpenessiss €€ Leld W 3a4a4yd, KOHTPOJIMpOBATH U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuT™M JIEUCTBUM NpH
BBIMOJTHEHUM Y4YeOHBIX M UCCIENOBaTEIbCKUX 3ajad, BbIOUpaTh Hauboiee
3¢ (exTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEU JEATEIIbHOCTH HAa OCHOBE CaMOAHAJIN3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeanmeTHble pe3ynabTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuMUS»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUA O XHMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, POJIM XUMHUHM B TIO3HAHUM SIBIICHUI
npupoabl, B  (HOPMUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM IS pEeIICHUS TPAKTUYECKUX 33124
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMUYECKUN D3JIEMEHT, aToM, 3JEKTPOHHAas
000JI09YKa aTomMa, MOJIEKYJia, BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpHAs
Macca, MOJSPHBIA O00BEM, YIIEPOIHBIN CKeleT, (yHKIHMOHAJIbHAS TpyMIa,
paauKaj, U30MEPUs, U30MEPBI, TOMOJOTHYECKUN P, TOMOJIOTH, YIJIEBOAOPOIHI,
KUCJIOPOJI M a30TCOJAEpPKAIIUE COCIWHEHUsS, MOHOMEpP, NMOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XMMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
Je)Kallke B OCHOBE IOHUMAHMUS TPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUHN, (PAKTONIOTrMYECKUE CBEACHUSI O CBOMCTBaxX, COCTaBe, MOJYYCHUH U
0€30MaCHOM HCIMOJb30BaHUM BAXKHEUIIMX OPraHMYECKUX BELIECTB B OBITY H
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;



cOpMUPOBAHHOCTh YMEHUU BBIABISATH XapaKTEpHbIE MPHU3HAKU TOHSATHUH,
YCTaHAaBIUBATh MX B3aWMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOUINE MOHSITHS TPHU
OTMCAaHUM COCTaBa, CTPOCHUS U MPEBPAIICHNUI OPTraHMYECKUX COSAMHECHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIHMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
GopMyn OpraHMYECKHMX BEIIECTB U YpPaBHEHHH XUMHYECKHX PEaKIIHi,
M3TOTaBIUBATh MOJICIM MOJIEKYJ OPTraHMYECKHX BEIIECTB JJISI MIUTIOCTPAIUU UX
XUMHAYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS,

chOpMUPOBAHHOCTh YMEHWH yCTaHABIWBATh MPHHAJICKHOCTh H3YyUEHHBIX
OpPTaHWYECKUX BEIIECTB IO HX COCTaBy W CTPOCHHIO K OIpeneIEHHOMY
KJIaccy/Tpymnine COeAMHEHUN (YriaeBOJOPOJbI, KHUCIOPOJ M a30TCOJAEpXk allue
COCTMHECHMsI, BBICOKOMOJICKYJISIPHBIE COCJAMHEHHWs), [aBaTh MM Ha3BaHHs IIO
cuctematnueckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OTIEIBHBIX OPTaHWYECKUX BEIIECTB (ITHJICH, MPOMMICH, aIleTHJICH,
STHJICHTIIUKONb, TIUIEPUH, (eHON, QopMalbIeTh, aneTalbIerH]l, MypaBbHHAI
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEApPUHOBAs KHCIIOTA, TII0K03a,
bpyKkTO3a, Kpaxmal, [eJTi0a03a, TIUIUH);

cOPMUPOBAHHOCTh YMEHHS ONPEICNATh BUABl XUMHUYECKOW CBS3H B
OpraHUYeCKUX COCAMHEHUSIX (OJAMHAPHBIE U KPaTHbIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa /uist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MaCcChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIMUYHBIX MPEICTABUTENEH pPAa3IMYHBIX
KJIACCOB OPraHMYECKHX BEHIECTB (METaH, 3TaH, STWJICH, MPOIWJICH, alleTUJICH,
Oyranuen-1,3, merunOyraauen-1,3, GeH30J, METaHOJ], 3TAaHOJ, STUJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeru, MypaBbHUHAs M YKCYCHasi KHUCIOTHI, TJIOKO3a,
Kpaxmaj, HeJUTI0I03a, aMUHOYKCYCHasl KUCJI0Ta), WIITIOCTPUPOBATh FEHETUYECKYIO
CBSI3b MEXJIYy HMMM YPaBHEHHUSIMH COOTBETCTBYIOIMX XMMHUUYECKHUX DPEAKIHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOUYHUKU YTIIEBOAOPOIHOTO
Coipbsi (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepPepaboTKU W
MPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUMCICHHUA IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa
peakuu IO H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WUJIHM MPOJYKTOB PEAKIINN );

chopMHUPOBAaHHOCT, yMEHHH BIIAJIETh CHUCTEMOW 3HAHM 00 OCHOBHBIX
METOJaX HAyYHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3yUYECHUU BEIIECTB U



XUMUYECKUX SIBIICHUN (HaOI0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHNE),
WCMOJIb30BATh CHCTEMHBIE XUMUUYECKHE 3HAHUS JJI1 NPUHATUS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHM U HX
MIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUiIa MOJIH30BAHUS XUMUYECKOU
MoCy/Iol U J1TabopaTOpHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUiia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKIHSMHU MO BBIMOJHEHUIO Ja0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (TIPEeBpaIICHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUU, MTOJTyUCHUE
ATUJICHA W W3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIIECTB, JICHATypalus OENKOB MpPU HAarpeBaHHWM, IIBETHBIC PEAKIUU OETKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MAaCHOCTH TMpU OOpalleHUU C
BEIIECTBAMU U JA0OpaTOpPHBIM 00OpYyJOBaHUEM, TMPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOTO0 JKCIepuMeHTa B (opMe 3alucy YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii u GOopMyJIHMPOBATh BIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uH(OpMaILMIO, TIOyYaeMyK U3 Pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

cOpMHPOBAHHOCT, ~ YMEHHUWA  COOJIONATh  MpaBUjia  DKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSTEIBHOCTH B IEIIX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMAs cMbICH Tokazatens [IJIK, moscHAT, Ha mpumepax CrocoOblI
YMEHBIICHUSI W TPEAOTBPAILICHHUS WX BPEAHOTO BO3JICHCTBUS HAa OpPraHU3M
YEJI0BEKa;

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

JUISL  CIENBIX W CIa0OBUIANIMX OOYyYaIOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
N HanvenoBannepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
51 [IpenenbHBICYTIEBOIOPOIABI — 5
aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIJIeBOJIOPOIOB U UX IepepaboTka
Uroronopazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHoBbie 7 1
KucnoThl. CloKHBIE YPUPHI
3.3 VraeBoanl 3 1




Hroronopazneny 13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMuHBl. AMUHOKACIIOTHEL. benku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Temaypoka

KoanuecTBouacoB

Bce
ro OThI

KonTpoabublepad

[IpakTnuecknepad
OThI

DJIeKTPOHHBbIeNN(PPOBbIEOOPA30BATEIbHBI
epecypchbl

[Ipenmer oprannyeckoin
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHUE U 3HAYCHUE

bu6mmoreka [IOK https://m.edsoo.ru

Teopus crpoenus
OPraHN4YeCKUX COCTMHEHUHN
A. M. byrneposa, eé
OCHOBHBIE MTOJIOKEHHUS.
BxonHnoerectupoBaHnue.

bu6mmoreka [IOK https://m.edsoo.ru

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpraHMYECKUX BEIECTB

bu6mmoreka LIOK https://m.edsoo.ru

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHI paa

bubmuoreka [{OK https://m.edsoo.ru

Mertan u 3TaH — npocTenIme
MIPE/ICTAaBUTENH aJTKaHOB

bubmuoreka [{OK https://m.edsoo.ru

AJIKEHBI: COCTaB U CTPOEHHUE,
CBOMCTBA

bubmuoteka I{OK https://m.edsoo.ru

OTUjeH u MMPOMUJICH —

bubmuoteka I{OK https://m.edsoo.ru



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

IIPOCTEHINE NTPEACTABUTEIN
AJIKCHOB

[Ipaktuyeckas padora Ne 1.
«Ilomyuenune sTuneHa u
M3y4YEHUE €ro CBOUCTB)»

bu6mmoreka LIOK https://m.edsoo.ru

Anxanuensl. byraguen-1,3 u
MeTtuinoOyraauen-1,3.
[Tony4yeHne CHHTETUYECKOTO
KaydyKa U pe3UHbI

bu6mmoreka LIOK https://m.edsoo.ru

10

ANIKMHEBI: COCTaB U
O0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
AneruneH —
MPOCTEUIINITIPEACTABUTEIIbA
JIKHHOB

bu6mmoreka [IOK https://m.edsoo.ru

11

Brruncnenus no ypaBHEHUIO
XUMHUUYECKOHN peaKiuu

bu6mmoreka IIOK https://m.edsoo.ru

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
Tokcu4HOCTH apeHOB

bu6mmoreka LIOK https://m.edsoo.ru

13

I'eneTuueckas cBSI3b
YTJIEBOJIOPO/IOB,
MPUHAYICKAIINX K
pa3IMYHBIM KJIaccam

bubmuoreka [{OK https://m.edsoo.ru

14

IIpupoaHble HICTOYHUKU
YII1€BOJOPOJOB: IIPUPOAHBIN
ra3 v MoIMyTHbIe HEPTSIHbIE
rassl, HepTh ¥ MPOTYKTHI €€
nepepaboTKu

bubmuoteka [{OK https://m.edsoo.ru
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15

[IpupoaHbIe HCTOUYHUKHU
YIJIEBOAOPOJIOB: IIPUPOIHBII
ra3 ¥ MOIyTHBIC HEPTSIHbIC
rassl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

bu6mmoreka LIOK https://m.edsoo.ru

16

KonTtponsHas padora Nel mo
paszaeny «YTIeBOAOPOIbI»

17

[IpenenvHbIE OTHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJ.
Bopopoanascsizb

bu6mmoreka LIOK https://m.edsoo.ru

18

MHOroaTroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

bu6mmoreka [IOK https://m.edsoo.ru

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nyeckrue 1 XUMHUYECKHUE
CBOICTBA, MPUMECHEHUE

bu6mmoreka IIOK https://m.edsoo.ru

20

Anpaerunsl: GopManbaeTuI U
aretanbaerug. Aluetod

bu6mmoreka [IOK https://m.edsoo.ru

21

OAHOOCHOBHBIE MpeeTbHbIC
KapOOHOBBIE KHCIIOTHI:
MypaBbUHAS U YKCYCHAast

bu6mmoreka LIOK https://m.edsoo.ru

22

[IpakTueckas pabora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

bubmuoreka [{OK https://m.edsoo.ru

23

CTeapI/IHOBaSI K OJICMHOBaAs
KHCJIOTHI, KaK IIPpEeACTABUTCIIN
BBICIINX Kap60HOBBIX KHUCJIOT

bubmuoteka [{OK https://m.edsoo.ru

24

Mp11a KaK COJIM BBICIIMX
Kap6OHOBLIX KHUCJIOT, UX

bubmuoteka I{OK https://m.edsoo.ru
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MOIOILIee NeHCTBUE

25

Cnoxwuble 3(upbl Kak
IIPOM3BO/IHbIE KAPOOHOBBIX
KHCIIOT.
I'uponuzcnoxHBIX3QUPOB

bu6mmoreka LIOK https://m.edsoo.ru

26

Kupsr: runposnns,
IIpUMEHEeHHEe, OMoIornuecKas
POJIb KUPOB

bu6mmoreka [IOK https://m.edsoo.ru

27

VrieBoasl: coCcTas,
knaccudukanus. Baxueimme
MIPE/ICTaBUTENHN: TIIF0KO03a,
bpykTo3a, caxaposa

bu6mmoreka [IOK https://m.edsoo.ru

28

Kpaxman u nemnronos3a kak
IIPUPOJHBIE MOJIUMEPHI

bu6mmoreka [{OK https://m.edsoo.ru

29

Kontponbras padoTta No2 o
pasznmeny
«Kucnopoacoaepxarne
OPraHUYECKUE COCTUHEHUSDY

30

AMWHBI: METHJIAMHH U
AHUJINH

bu6mmoreka LIOK https://m.edsoo.ru

31

AMMHOKHCIOTHI KaK
amdoTepHbIC OPraHUYECKHE
COCAUHEHMS, UX
OMOJIOrMYECKOE 3HAUECHHE.
Ilenrtu bl

bubmuoreka [{OK https://m.edsoo.ru

32

benku xak npupoaHble
BBICOKOMOJIEKYJISIDHBIE
COEIMHEHUS

bubnmuoteka I{OK https://m.edsoo.ru
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33 HToroBast KOHTpOJIbHAS
pabora.

[Ipomexyrounas arrecTarusi.

OCHOBHI)IG IIOHATUA XUMHUHN
BBICOKOMOJIEKYIAPHBIX
coenuHeHuii. OCHOBHBIC
34 METOJIbI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequHeHni. IlmacTmacchl,

Kay4yKH, BOJIOKHA

bu6mmoreka [IOK https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB
10 TTPOI'PAMME

34



https://m.edsoo.ru/

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

» Xumus, 10 xnacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
O. C. T'abpuensn, U. I'. Octpoymos, 1. B. AkcénoBa «Meroauieckoe
nocobue ansa yaurens. XUMUA 10 knacc, 6a3oBbiii ypoBeHb, AO

«HpOCBGIIIGHI/IG»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6muorexa [IOK https://m.edsoo.ru

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru

http://him.1september.ru

http://school-sector.relarn.ru/nsm/

http://him-school.ru



