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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 MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, 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 MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs O00yUYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
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 TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
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
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a Takke C Y4ETOM
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 ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aMMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
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 «OOm@as W HEOpPraHWYecKas 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 o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
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
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
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 CTEPEOXUMHYECKHMX U 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
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
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
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX 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 NMPUMEHEHUHU, a TAKKE O XUMHUYECKHUX PEAKLUMSIX, UX CYUIHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMmH, PACKpBIBAIOT €€ pOJib B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH HMH(OpMaILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHuEe y OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpodOjeM, IOHUCKa, aHalu3a MU
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 CPEAHEro 0o01Iero oopazoBaHus, IpyU ONpPEaeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3blKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUMU,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

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

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydyeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpEeANoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAYEHUE JMJISI Pa3IUYHBIX BUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0TI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX PEIICHUN 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 ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XUMUHU, Ha 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
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyeckor XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYEHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeIlecTB. [ omonorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYECKUX COECAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kinaccupukaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaXXHEHIIMX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX IMPEBpAIllCHH:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMKMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUIO OPTaHUYECKUX BEIECTB
IpU HarpeBaHuu (TUIaBJIeHUEe, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psia. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPHUPOJE, TMOJyuyeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmetunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IlooydeHne CHHTETHYECKOTrO
Kay4dyKa W pe3HHBI.

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MpOCTEHIINMN TpeACcTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (u3mueckue u
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TaJIOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHsS U HUTPOBAHUS), MOJTYYEHHE W NMPUMEHEHHe. Tomnyor:
cocmas, cmpoeHue,  usuyeckue U  Xumudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumeHeHnue. TOKCUYHOCTD
apeHoB. ['eHeTHueckass CBSA3b MEXAY YIJIEBOAOPOJAMHM, IPUHALICKALUMU K
Pa3IUYHBIM KJIACCAM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTKu He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIN
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHME C o00pa3lamMu IJJacTMAcC, Kay4yKOB U PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJICEKYJ]  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnlie 3agaun.

Boblunciennss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIIUH ).

Kuciaopoaconep:kamme opraHn4ecKkue coeMHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOPOJiIaMH, TOpPEHHE), NpUMEHEHuEe. BoIopoaHblE CBI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE cIUpTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIS.

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

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCyCHAsi KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe M XUMHUUYECKHE CBOWCTBA (CBOWCTBA,
oOmue Uit Kiiacca KUCJIOT, peakius dTeprupuKainnum), MoJIydeHHe U IPUMEHECHHE.
CreapuHOoBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

Crnoxnble 2(QUpHl KaK MPOW3BOJHBIE KapOOHOBBIX KuCIOT. [wmaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrrneBoael:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
noaucaxapupl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS
MOJEKYIbl, (U3MYECKHMEe U XHUMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBUE C



rugpokcuom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXXIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpyKkTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHble nmoiuMepbl. CTpoeHue Kpaxmaia U
Henoyio3bl.  Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAILCHUI:
MpOBEJICHHE, HAONIOJICHHE U ONHMCAHHME JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTBHI.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIECTBA WJIM MPOJIYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

A3zoTcoaepxkanife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHUCTOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenauHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HMX IPEBpAIICHUN:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILHs OEIKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ANHI, CPEAHSS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHUS BEUIECTB M HX INPEeBpallleHUM:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepHOAUYHOCTb, HAOIIOEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABJISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TPaXJAHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOTIPEIEIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE TIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JESITeIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLUMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JIOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEA0BATENbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

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



HMHTEpeca K MPAaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JCUCTBUN, TNPUHOCAIIUX Bpell OKPYKaIOIICH
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICeHUH NPoOJIeM COXpaHCHHS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA — CHIPbEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIOIIMXCA JaHHBIX C LEJIbI0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(l)I/IKy MCTOAOB IIO3HAHU:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC yqe6HLIC ﬂCﬁCTBHH (HO3HaBaT€J'II>HI>I€, KOMMYHHKATHUBHLIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHUBEpCAJbHBIC ydeOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 MO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHWPOBAHHWS M  MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yIbTATOB MCCIICOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW uWHOOpMalMel: MPUMEHSATh MeEXIpeaAMeTHble ((du3uyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ Hajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMH IIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CyX/IeHHsI 1 OOMEHa MHEHUSMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOPUTM JIEUCTBHA TpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUM
npupoasl, B (HOPMHUPOBAHUM  MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €&
(GYHKIIMOHAJIBHOM TPaAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUUYECKUX 3a7a4



U SKOJIOTUYECKH OOOCHOBAHHOI'O OTHOULIEHHUS K CBOEMY 3[I0POBBIO U MPHUPOIHOM
cpene;

BJIaJICHHE  CHCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOLME TOHATUSA (XMMUYECKHA DJIEMEHT, aTOM, D3JIEKTPOHHAs
000J104YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIM CKeleT, (QyHKUHMOHAJIbHAs Tpymia,
paauKai, U30Mepusi, U30MEPbl, TOMOJIOTMYECKHUI P, TOMOJIOTH, YIJIEBOJOPO/IBbI,
KHCJIOPOJI M a30TCOAEPKAIINE COECAUHEHHS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranudeckux BemectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalnue B OCHOBE TMOHMMAaHUA NPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKHUX
ABJICHUN, (PAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
NPAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABJIMUBATh MUX B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIIOJNB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEAeIEHHOMY
KJIAcCy/Tpymie COeANHEHUN (YriIeBOAOPObI, KHCIOPOJ U a30TCOAEpKAIIHe
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (eHoNI, (opMabIeruy, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KHCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemectB A. M. BytiepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MacChl BELLIECTB;



c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
(¢u3znueckre U XUMHUYECKHE CBOMCTBA TUIIMYHBIX MNPEICTABUTENCH pPa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAaHOJ], JTAHOJ, STUJICHIJIUKOb,
TJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAas M YKCyCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxma, HeJUTI0103a, AMUHOYKCYCHAsl KUCIIOTA), WILTIOCTPUPOBATH T€HETHYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh UCTOYHUKH YTIIEBOAOPOIHOTO
Colpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKU U
NPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

c(OpPMHUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE),
UCMOJIb30BaTh CHUCTEMHBIE XMMMUYECKUE 3HAHUSA U1 MPHUHATHUSA pELIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU M UX
IpYMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUIN COOJIIO/IaTh MpaBUiIa MOJIb30BAHNUSA XUMHUUYECKOM
nocynoil U 1abopaTopHbIM OOOPYJOBaHMEM, a TAaKXKe IpaBWwia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMHM IJIAHUPOBaTh M BBIIOJHATh XUMHUYECKUH
HKCIEPUMEHT (TpeBpallleHUs] OPraHMYECKUX BEIECTB IPU HAaIrPEBaHUU, IOTyUCHHUE
STWIEHa M W3YyYEHHE €ro CBOWMCTB, KAayECTBEHHBIE pPEAKUUU OPraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpU HAarpeBaHUM, I[BETHBIC pEaKLUUU OEIKOB) B
COOTBETCTBHUM C TMIpPaBWJIAMU TEXHUKHM O€30MAaCHOCTH MpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpPHBIM OOOpPYIOBAaHUEM, IMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH YpaBHEHHUN COOTBETCTBYIOIIMX
peakuuii 1 (OpMyJIMPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpOpMAIMIO, TIOIYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBAa MAacCOBOM
uHpopMmaiuu, IHTepHET U APYyTUX);

chOpMUPOBAHHOCTh ~ yYMEHHUH  COONIOJATh  MpaBWIa  HKOJOTUYECKU
L[€JeCO00pa3HOro TMOBEAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, moHumasi cMbica mokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytiepoBa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
' aJIKaJJECHbI, aJTKUHbI
2.3 ApomaTH4eCcKre yrieBo0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
' UX nepepadboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbnerunpl. KapOoHOBBIE KUCIIOTHI. 7 1
' CnoxHble dQUpsI
3.3 VraeBoanl 3 2
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

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




IHOYPOYHOE IIVTAHUPOBAHHUE

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe M poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[IpenMer opraHnYeCcKON XUMUH,
1 €€ BO3HUKHOBEHUE, Pa3BUTHUE U 1 1-s Hene bummorexa I[IOK
) -1 H JIA
p " https://m.edso0.ru/886530d4
3HA4YCHUE
Teopust cTpoeHUsI OpraHUIECKUX
2 coequaeHuit A. M. byrneposa, eé 1 2-s HEle bummorexa ITIOK
. M. s -1 HEJIeIst
g yIIep " https://m.edso0.ru/886531ec
OCHOBHBIE€ TTOJIOKEHUS
[IpencraBnenue o
KJIacCU(PUKAIUNA OPraHMYECKUX
BeniectB. HomeHnkmarypa bunmmoteka [IOK
3 1 3-s1 Hemmens
(cucremaTudeckas) u https://m.eds00.ru/88653502
TpPUBHUAJIbHBIC HA3BAHUS
OpraHUYECKUX BEILEeCTB
AJIKaHBI: COCTaB U CTPOCHHUE, bumoreka [IOK
4 5 1 4-g Henmens
TOMOJIOTUYECKUH PsJT https://m.edso0.ru/886536e2
MertaH u 3TaH — OpocTeuIme bumoreka [IOK
5 1 5-st Henest
MpPEJICTABUTEIN aJIKAaHOB https://m.edso0.ru/88653994
AJIKEHBI: COCTaB U CTPOCHHUE, bunmoreka [IOK
6 . 1 6-1 Henens
CBOMCTBA https://m.edsoo.ru/88653b2e
DTUJIEH U IPOIUIIEH —
7 MIPOCTEHIINE IPENCTABUTEIN 1 7-1 Henens buymorexa HOK
P P " https://m.edso0.ru/88653e12
AJIKEHOB
IIpaktuyeckas pabora Ne 1. bummorteka [IOK
8 1 1 8-s1 Henmens
«IlomydeHune 3TUICHA U U3Y4YECHUE https://m.edso0.ru/88653f5¢c



https://m.edsoo.ru/886530d4
https://m.edsoo.ru/886531ec
https://m.edsoo.ru/88653502
https://m.edsoo.ru/886536e2
https://m.edsoo.ru/88653994
https://m.edsoo.ru/88653b2e
https://m.edsoo.ru/88653e12
https://m.edsoo.ru/88653f5c

€r0 CBOMCTB»

Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlomyyenne

bumoreka [{OK

o CUHTETUYECKOTO KayuyKa 1 9-a enens https://m.edso0.ru/88654074
PE3UHBI
AJNKUHBI: cOCTaB U 0COOEHHOCTU
10 CTPOEHUS, TOMOJIOTMYECKUN Psi. 10-st
Anetunes — npocTenimmn Hezens
MPECTaBUTENb AKHHOB
11 Brrunciienus no ypaBHEHHIO 11-s bunmmnoteka [IOK
XUMUYECKON peaKnu Hezenst https://m.eds00.ru/88654466
12 ApeHbl: 6EH30J1 ¥ TOTYOJL. 12-51 bumoreka [IOK
ToKCHYHOCTH apEeHOB Hezenst https://m.edso0.ru/886545c4
['eneTnueckas cBs3b
13 YTJIEBOJIOPOJIOB, PUHAITISKAIIIIX 13- bumorexa LOK
Hezems https://m.edso0.ru/886546e6
K pa3Iu4HbIM KJlaccaM
[IpupoHbIE UCTOYHUKHI
JIEBOJOPOJIOB: IPUPOIHBIN ra3
14 ernonyTHfle He(bT;II)HIie rassl, 14-1 bunmorexa HOK
i} HeJIens https://m.edsoo.ru/88654844
HepTh ¥ MPOAYKTHI €€
nepepaboTKu
[IpupoaHble HCTOYHUKU
YII€BOJAOPOJOB: IPUPOIHBIN ra3 15g Brumorexa LOK
15 Y TIOMyTHBIE HEPTSIHBIE Ta3bl,
R Hees https://m.edso0.ru/886549ca
He(PTb U IPOAYKTHI €€
nepepaboTKH
16 KonTtponpHas pabota no pazaeny 16-s bummorteka [IOK
«YTIIEBOOPOIBI» HeJes https://m.edsoo.ru/88654b14



https://m.edsoo.ru/88654074
https://m.edsoo.ru/88654466
https://m.edsoo.ru/886545c4
https://m.edsoo.ru/886546e6
https://m.edsoo.ru/88654844
https://m.edsoo.ru/886549ca
https://m.edsoo.ru/88654b14

[IpenenpHbIE OTHOATOMHBIE

17 c CTAHOM 1 STAHO 17-51 bunmnoreka
MUPTHI: METAHOJI U ATAHOJL.
P Hezens LIOKhttps:/m.eds00.ru/88654c54
Bopoponnas cBsizb
MHOroaroMHbI€ CIIUPTHI: 18-s1 bumoteka [{OK
18
STUJICHTJIMKOJIb U TJIULIEPUH HeJest https://m.eds00.ru/88654f2e
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
19 (uznueckue 1 XuMU4ecKHue 191 Brmorexa LTOK
. Hezens https://m.edsoo.ru/886551a4
CBOWCTBA, TPUMEHEHNE
20 Anpaerunbl: GopManbaeTuI U 20-s1 bumoteka [JOK
areTanpaerug. AueTtod HEIENs https://m.edso0.ru/88655302
OIHOOCHOBHBIE MpPEEIbHBIE
21 KapOOHOBBIE KHUCIIOTHI: 21 brmoreka LOK
P ) HezIenst https://m.edsoo.ru/8865541a
MYypaBbUHAS U YKCYCHas
[TpakTrueckas padota Ne 2. 2
|
22 i i
«CBoiICTBa pacTBOpa YKCYCHOM -
KHCITIOTBI»
CreaprHOBas ¥ OJICMHOBAs
23 e e 23-1 bunuoreka
KHCJIOTBI, KaK MPeJICTaBUTENIN
pe HeTeIst [HOKhttps://m.edso0.ru/88655654
BBICIIMX KapOOHOBBIX KHCIIOT
MBpL1a Kak COJIM BBICIIUX
24-51 bunnorexa IJOK
24 KapOOHOBBIX KHCIIOT, X MOTOIIEE
g HEIEens https://m.edso0.ru/886557¢c6
NeiicTBHe
CrnosxHble 3(hUpbl KaKk
o5 MIPOU3BO/IHBIE KAPOOHOBBIX 25-s1 bunuoreka [IOK
KHUCJOT. ' HAPOIU3 CIOKHBIX HeJIens https://m.eds00.ru/88655942
3¢upoB
26 Kupsl: runponns, npuMeHeHue, 26-s1 bunmoreka [IOK
Ouosornyeckas pojb KHUPOB Hezens https://m.edso0.ru/88655af0
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https://m.edsoo.ru/88655302
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VrieBoasl: COCTaB,
knaccudukanus. BaxHeitme

27-5

27 MIPEJICTAaBUTEIH: TITFOKO03a, Heest
bpykTo3a, caxaposa
28 Kpaxman u nemirono3a kak 28-51
MIPUPO/THBIE TIOJHMMEPHI Heest
KontponbHas padoTa no pasaery
«Kucnopojacoaepxaiiue
29 OpFaHI/I‘-IpeCKI/Ie cgenHHeHm»/ 29-1 bummorexa I[IOK
_ HeJiens https://m.edso0.ru/88655e24
Bcepoccuiickas npoBepoyHas
pabota
OO01as XxapakTepucTuKa
30 a30TCOJIEPKALIUX OPTraHUYECKUX 30-s bunmmnoteka [IOK
coenuHeHu# / Beepoccuiickas HEIENs https://m.edsoo.ru/88655f50
poBepoyHasi padbora
31 AMWHBI: METHUJIAMUH U aHWJIHH 31 bunnorexa IOK
HeTest https://m.eds00.ru/886560ae
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OPraHUYECKHUE COCTUHEHUS, UX
32 OMOJIOTHYECKOE 3HAUCHHE. 32-s1 bummoteka [HIOK
[TenTuael. benku kak npupoaHbIe HEIENs https://m.edso0.ru/8865627a
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHMS
OCHOBHBIC IOHATHUS XUMHUHU
33 BBICOKOMOJIEKYJISIPHBIX 33-4 bunmorexa HOK
. Hemens https://m.eds00.ru/886563ba
COCTMHEHU N
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 341 brmoreka LIOK
HeTeIIst https://m.eds00.ru/886530d4

coeguHeHui. IlmacTmaccsl,
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Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3YJILTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHus

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

ChopMupoBaHHOCTh TPEJCTABICHUH O XUMHYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOUW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBJICHUW TPUPOJbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3aJad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM Cpesie

1.2

Bnagenune cucremMod XUMHUYECKHMX 3HAHUW, KOTOpas BKJIKOYAECT:
OCHOBOTIOJIAraloIre MOHSTHUSA (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHh OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YTIEpOIHBINA CKEJeT,
(byHKIMOHANBHAS ~ TpyNIa,  paadKall,  W30MEpHus,  H30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpKaIlle COECOUHEHHs, OMOJIOTMYECKHd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHHUS); TEOPUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHHs opranudeckux BemiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOIOTHUECKUE
CBEICHMS O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWUYECKUX M OPraHUYecKHUX

BCIIICCTB B 6HTy u HpaKTH‘ICCKOfI JCATCIIBHOCTH YCJIOBCKA

1.3

ChopmMupoBaHHOCTh yYMEHMI BBISBIATH XapaKTEepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

IpEeBpaIeHUI OPraHNYeCKUX COCTMHEHHMA

1.4

C(OPMHUPOBAHHOCTh YMEHUH HCIOJb30BATh XUMUYECKYI) CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalI€HHOW) (GOpMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB U1 WIIOCTPALUU UX XUMHYECKOTO U NPOCTPAHCTBEHHOI'O

CTPOCHUS

1.5

C(I)OpMI/IpOBaHHO CTb yMeHPIf/'I YCTaHaBJIMBATb NPpUHAIJICIKHOCTD

HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K




omnpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (yrieBOJIOpPOIbI,
KHUCJIOPOJ W a30TCOJAEp)KAlINe COCAUHEHHS, BBICOKOMOJICKYISPHBIC
COGI[I/IHCHI/IH), JaBaThb UM Ha3BaHUs 110 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopMUpOBaHHOCTh yMEHHSI IPUMEHSTH: TOJOXKECHUS  TEOPUH
CTpoeHusl opraHuyeckux BemecTB A.M. ByriepoBa mist 0ObsiCHEHUS
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YrneBo1opoabl. Kucnopoacoaep:xarue 151 a30TCOJIepHKaIINe

OpPraHn4€CKUC COCANHCHM . BI:ICOKOMOHGKYHSIPHI)IG COCAMHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBUAIHHBIC HA3BAHUS
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, MPOIMMJIEH, alleTHJICH,
STWJICHTJIUKOJb, TJIULEPUH, (PEeHOJ, (QopMallbIerujl, areTaabIerus,
MYpaBbHHAs KHUCJIOTA, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHCJIOTa, TJIOK03a, (QPYKTO3a, Kpaxmal, LeJUIrJI03a,

TJTAITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢usznueckue W XMMHUYECKHE CBOWMCTBA TUNHYHBIX MpeICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, 3TaH, ATHUJIEH,
MPOTWICH, alneTuieH, Oyraauen-1,3, metwnOyraauen-1,3, OeHzod,
METaHOJI, ATAHOJ, 3TUJICHIJIMKOJb, TJIMLUEPHH, (EHOJ, aleTalbIeru],
MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmali, IeJIIH0103a,

aMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmupoBaHHOCTh YMEHHUS HILIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b
MEXAYy  TUOUYHBIMH  MPEICTAaBUTEISIMU  PA3IUYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX

peaKIii ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YIJIEBOJAOPOIHOTO ChIpbs (He(Th, IPUPOIHBIA ra3, YroJib), CHOCOObI NX

r[epepa60TKI/I H MPAKTUYCCKOC ITPUMEHCHHUEC ITPOAYKTOB nepepa60TKH

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIaJETh CUCTEMON 3HAHUI 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, HCIOIb3yEeMbIX B XUMUU TIPU U3YUEHUU
BEIIECTB M XHMHYECKUX sBIEHUW (HAOMIOJeHUE, W3MEpeHue,

OKCIICPUMCHT, MO,[[CJ'II/IpOBaHI/IC), HCIIOJIb30BAaTh CHUCTCMHBIC




XUMHWYCCKHUEC 3HAHUA IJId HOPUHATUA peIlIGHI/IfI B KOHKPCTHBIX

JKU3HCHHBIX CUTyallHuAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHI COOMIOJATh TIPABHJIA  IOJIb30BAHUS
XUMUYECKON TOCYIOM M JIabopaTOpHBIM OOOpPYIOBAHHEM, a TAKXKE
IpaBwia OOpAIEHUs C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIM MU

110 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCECKHX OIIBITOB

3.3

ChopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMIOTHITh XUMHYCCKUAN
OKCIICPUMCHT (HpeBpameHI/m OpraHn4YCCKUX BCIICCTB IIPU HArpCBaHWHU,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHu4YeCKuX BCUICCTB, ACHATYypalud O€eJIKOB IIpn HarpeBaHuu,
IBETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMH TCXHUKU
0€30MacHOCTH TpHU OOpalleHMH C BEIIECTBAMU U JIaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTATHI XAMHAYECKOTO
SKCTIEpUMEHTa B (OpME 3alHCH YpPaBHEHHH COOTBETCTBYIOIIMX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTH YMEHHI TPOBOAUTH BBIYUCIEHUS 110 XUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOIYKTa PEAKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

W3 UCXOJIHBIX BEIIECTB UJIH MPOIYKTOB PEaKIUN)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKU aHaJIM3UPOBATh
XMUMHUYECKYI0 HHQOpPMAIUIO, IMOJIy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB

(cpenctBa MmaccoBoii nH(popmanuu, ceth UHTEpHET 1 Ipyrue)

3.6

CdopmupoBanHOCTh yMEHUH COOMIOAATh MpaBWJIa SKOJIOTHYECKU
1es1eco00pa3HOro MOBEIEHUsI B OBITY W TPYIOBOM JEATEIbHOCTH B
LENSIX COXpPaHEHHs CBOErO 370POBbS U OKPYXKAIOIIEH MPUPOTHOM
Cpelibl, 0CO3HABAaTh OMACHOCTh BO3JICHCTBUS Ha >KHUBBIE OpPraHU3MbI
OTpeNeNEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMAs CMBICT MOKa3aTens
I[IAK (mpenenbHO JOMYCTUMOM  KOHIEHTpPALUMHM), TMOSICHATH Ha
npUMepax CIOCOObl YMEHbBIIECHUS W MPEIOTBPALICHUS UX BPEIHOTO

BO3JICUCTBHUS HA OpraHns3Mm 4CJIOBCKa




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

TeopeTndeckre OCHOBBI OPTaHUYECKON XUMUH

1.1

[Ipenmer opraHnveckoid XUMHHU: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTEpUAIOB. Te€opus CTPOCHHS OPraHUYECKHUX

coenquHenn A.M. byriepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykTypHble (GOpPMYIBI OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, HM30MEpPHSL.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpaTHBIC

cBs3u. [IpencraBienne o kiaccupukanuy OpraHudeCcKuX BEIIECTB

1.3

Homenknatypa opraHvueckux COEIMHEHUH (cHcTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHEHUIITNX HpGI[CTaBI/ITeJIGfI KJIAaCCOB OPraHMYCCKNX BCUICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenne
MPE/ICTaBUTENIM alIKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMCIICHUS U FOpeHI/Iﬂ), HAaX0XXICHUEC B IpUPOAC, TOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUN psAld. DTUIEH U MpPOIMIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MYecCKHe M XHUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAlUH, OKHUCICHUS W

MOJIMMEPHU3aLUH ), TOJIyYeHUE U IPUMEHEHHE

2.3

Anxanuenbl: Oyrammen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus mojuMepusanuu). [lomydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTUYECKHI P, AI.[CTI/IJ'IGH —
HpOCTGﬁH.IPIfI NpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (bHBH‘leCKI/Ie n
XHMHYECKHE CBOMCTBA (pCaKHI/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHU, T'HApaTalllu,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApCHLI. benzon: cocCTtaB, CTpPOCHHC, (1)I/ISI/IIIGCKI/Ie U XUMUYECKHE CBOMCTBa
(peaKI_II/II/I raJJOorcHUpPOBaHUA U HI/ITpOBaHI/IH), MOJIYyYCHUC U TPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC u XUMHNYCCKUC CBOMCTBaA (peaKI_lI/II/I
TaJIOTCHUPOBAHUSA H HHTpOBaHI/IH), IMNOJIy4C€HUEC W IIPUMCHCHHC. ToxcuyHOCTh
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOpPOAaMH, TPHUHAMIC)KAIIUMU K

Ppa3JIMYHbIM KJIacCaM

2.6

[IpupoiHBIE UICTOUHUKH YTII€BO10po10B. [TpupoaHbliil ra3 u nonyTHble HETAHBIE
ra3el. Hedtp u e€ nmpoucxoxaenue. CrnocoObl nepepabOTKH HEPTU: MEPETOHKa,
KPEKUHT (TepMHUUYECKUH, KaTaauTudeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yronp u

MIPOAYKTHI €0 nepepa60TKH




Kucnopoacoaepxkaiye opraHu4ecKue COCJMHCHHS

3.1

[IpenenvHbIe OJHOATOMHBIEC COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKUE
n XUMHNUYCCKHEC CBOMCTBA (peaKLII/II/I C AKTHUBHBIMHA METalJlaMu,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHEe. BoJopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J[eHCTBHE METAHOJIAa U OTAaHOJIAa HA OPraHU3M 4YEJIOBEKa.
MHoroaToMHBIC CIIMPTHI. OTHIEHTJIMKOJIb U TJIMLOCPUH: CTPOCHHUC, (1)I/ISI/III€CKI/I€ n
XUMUYECKHE CBOMCTBa (B3aMMOJIEHCTBUE CO  IICJIOYHBIMH  METaJlJIaMH,
Ka4YCCTBCHHAA pCaKlHMd Ha MHOI'0OAaTOMHBIC CHI/IpTI)I). I[efICTBHG Ha OpraHusm

YCJI0BCKa. HpI/IMCHeHI/IC rIIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoyl:  CTPOEGHHME MOJEKYNbI, (u3nYeckue W XUMHYECKHE CBOMCTBA.

Toxcuunocts ¢penona. [lpumenenue dpenomna

3.3

Anbnerunpl 1 KeToHbl. opmanbaeru, aueTanbIerua: CTpoeHue, Gusndeckue u
XMMHUYECKHE CBOMCTBa (peakIMy OKUCIEHUS U BOCCTAHOBJIEHHUS, KaU€CTBEHHBIE

peaxuun), noydeHrue u IpuMeHeHne

3.4

OAHOOCHOBHBIE TpezeNbHble KapOOHOBBIE KUCIOTHL. MypaBbUHas M YKCyCHas
KHCIIOTBI: CTpOEHHE, (PU3NUEeCKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHMe [T
Kjlacca KHUCJOT, peakuusi JTepuuKaluu), TMOJydeHHe ¢ IPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAsl KMCJIOThI KaK MPEICTABUTENMN BBICIIMX KapOOHOBBIX

KHACIOT. MBIa KaK COJIM BBICHTHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC I[CﬁCTBPIG

3.5

CrnosxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. [Ipumenenue >xupoB. buojorudeckas poib

KUPOB

3.6

VYrieBopl: cocTaB, KiaccH(HKaIMs yrieBoA0B (MOHO-, - U TOJUCAXapHIbI).
I'moko3a — mpocTedIMii MOHOCaXapHJ: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI,
(bu3nyecKkre U XUMHUYCCKHE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHa4yHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B IMPUPOJC, MPUMEHEHHE, OHOJIOrHYecKas
poib. DoTtocunTe3. PpyKTO3a Kak U30MeEp TIIFOKO3bl. Kpaxman u 1euiosio3a Kak
npupoaHbie TosmMepbl. CTpoeHHE Kpaxmajga W IHelUTojio3bl. dusnueckue u

XHUMHYECKHE CBOMCTBA Kpaxmaljia (FI/I,I[pOJ'II/IS, Ka4CCTBCHHAA pCaKIuAa C I/IO,Z[OM)

A30Tcoz[ep>1<aume OPraHn4CcCKUC COCANMHCHUA

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIe OpraHn4eCKUuC COCANHCHUA. dusznyeckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha Impumepe FHI/IHI/IHa). buonorunyeckoe

3HaYE€HHE aMHMHOKUCIOT. Ilentuabl

4.2

benkn kak mpUpPOAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs U TPETHYHas CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:

TUAPOJIN3, ACHATYypalusl, KAUCCTBCHHBIC PCAKIIUU HA OcnKu




BbIcOKOMONIEKYISIPHBIE COEUHEHMS

OCHOBHBIEC TOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/If/’IZ MOHOMCD,

OJIMMCEP, CTPYKTYPHOC 3BCHO, CTCIICHL MOJMMEpHU3allun, CPCAHAA MOJICKYJIIpHAA

>4 macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSPHBIX COEIUHEHUM —
HOJIMMEPU3ALHS U TOJIUKOHICHCALIUS
OKCIIEpUMEHTAJIbHBIE METOJbl M3Yy4EHHS BELIECTB U HX IPEBPALCHUI:
5.2 03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacC,

Kay4ykoB. [losrydeHre CHHTETMYECKOTO KaydyKa U pEe3UHBI
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