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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpeAHEro oOIero o0pa3zoBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepauuy, peaqu3yIOIIMX OCHOBHbIE O0Opa3oBaTEeNbHBIE MPOTPamMMbl, U
OCHOBHBIX TOoNIOKeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO

oOmielt crpaTteruy 00yueHus, BOCIUTAHUS U Pa3BUTHS O00yUYarOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMH
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH ILEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero ooImero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
mporpaMme 1O XUMUU C Y4E€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJLI M B MATEPHAIBHOW JKU3HM OOIIECTBA, a TaKXKEe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaHero obiero oopasoBanus B Poccuiickoii deneparmm.

XyMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTEepHAIBHON KYyIbTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOABI M YEIIOBEKa, KOTOpoe (POpMUPYETCs] B XMMHH Ha OCHOBE TOHUMAHHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIETO0 MHpPA, OCO3HAHMS B3aUMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHUS CTaja
HEOTHhEMJIEMOM YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIELTHOTO



TpyJla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
00adbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS UYEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B coorBercTBUM ¢ OOMIUMHM LENSIMH U MPUHIIMIAMU CPEAHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYCHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKH3Hb COLMYMAa, MPOJOJDKECHHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeopraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 0OIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pas3us
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Yy4YeHHIO Yy4eOHOTro Marepualia U O0O0yCJOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCcKOil XUMHUM BEIIECTBA
paccMaTpUBarOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKHX U BJIEKTPOHHBIX
NpeicTaBleHnit 0 CcTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOIOB /IO CIOKHBIX OMOIOTMYECKH
AKTUBHBIX COEIMHEHHH. B Kypce OpraHMyeckod XWMHUHU IMOJIy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs IMEPBOHAYAIBLHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 0O0IIero ooOpa3oBaHUs
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCSI BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEePUOUIECKOTO 3aKOHA C OOIIETEOPETUICCKUX U METOJOJOTUYSCKUX TMO3UIUH,
ryo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMA OSTOTO 3aKOHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O Ba)KHEHIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,



CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEaKIUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEKaHus nomnojHserca B kKypcax 10 um 11 xiaccos
3JIEMEHTAMH COJICPKAHUSA, HMEIONIUMH KYJIbTYPOJOTHUYECKU W MPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMH HAayKaMmH, PAacKpbIBAlOT €€ pOjb B [O3HABATEIBHOW U INPAKTUYECKOU
JESATeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKECHUI XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOjeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIMBATh UHPOPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAaHWM, PEIICHUS WHTEJUICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  ypOBHA  U3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOy4arolmuxcs MHUPOBO33PEHUYECKONW OCHOBBI JJIsi TTOHUMAHUS
dbunocodpckux uaeH, TaKMX Kak: MaTepHaIbHOE €IUHCTBO HEOPTraHUYECKOTO H
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUNA NYyTEM OSKCIEPUMEHTa U
pelieHrs TPOTHBOPEUUM MEXAy HOBBIMH (akTaMd UM TEOPETUUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemenuss 3agady  BOCIWTaHMS, Pa3BUTHS W COLMAINA3ALMU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YYEOHBIX JIEUCTBHI, HMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3IUYHBIX BHJIOB JICSITEIIBHOCTH: peEHIeHUs MpoOiieM, TIOUCKa, aHalu3a U
00paboTku uHGOpPMAIIUHA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBbITA IPAKTUYECKOM
U HCCIIEIOBATEIIbCKON NIESITENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEeIHETO 00IIero o0pa3oBaHus, PU ONPEACIICHUN
COZIEpKATENIbHOM XapaKTEPUCTUKU LEJed HW3Y4YeHHs MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeH W3y4YEHUS
MpeaMeTa SABISIETCS BIIOJIHE ONPaBJaHHbIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJABHBIMU LENSMH H3Y4Y€HHUs MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:



e (opMUpOBaHHE CHUCTEMbl XMMHYECKUX 3HAHUW KaKk  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JexaT KIIOUYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEl
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMUpoOBaHUE W PA3BUTHE MPEACTABICHUN O HayYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakKiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHI U CIIOCOOOB JICSITEIIHLHOCTH, CBSI3aHHBIX ¢ HAOIIOJCHUEM U
OOBSICHEHHEM XMMHUYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM TMPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, conepxaTenbHasi XapaKTepUCTHKa LIeJed U 3a/1ay U3y4eHHUs
npeaMeTa B mporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpenojaBaHud  XUMUKW B OOJbIIEH  CTemeHW OTHaércs  MpearodYTeHUe
NPAKTUYECKOM KOMIIOHEHTE COJIepKaHUsg OOyYeHHS, OpPUEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO TMOJYyYEHUS 3HAHUM U MPUMEHEHHS WX B PEaIbHOM KU3HU
JUTSL pEUISHUS TPAKTUUYECKUX 3a/1a4.

B cBf3u ¢ STUM mNpu U3Y4YEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHWE  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TMPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIU), WMEIOINX YHUBEPCATbHOE 3HAYCHUE [JISi PaA3IUYHBIX BUIOB
JESTENBHOCTU: PEIIeHUs MpoOeM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JIs OICHKA C TO3HIIHMA
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIMSHUSA BEIIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIVICKTYAIbHBIX W TBOPUYECKUX
CcrocoOHOCTEM 00yYaroUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETAaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh



COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJIsl MOMCKA U aHajau3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOW MH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO
MBIILJIEHUS, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKOU
HAIPaBICHHOCTH XUMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOseM
PALMOHANILHOTO MPUPOJIONOIB30BAHUS, OMOJHEHUS! SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOWICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX PELICHUM B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPEAMET «XUMUS»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIE
PEIMETH.

OO61iee 4ncno 4acoB, OTBEAEHHBIX ISl M3YUYEHHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HMX NPEBPALICHUN:
O3HaKOMJICHHE C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IMPEBPALLCHUI0 OPTAaHUYECKUX BELIECTB
IpU HarpeBaHuu (TU1aBlieHHUe, O0YTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psia. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

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

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

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

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tomnyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



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

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

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

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepxkamue opranuyeckKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAaHOJIA M 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3M 4yesnoBeka. [[puMeHeHue rniepruHa U STUIEHTJIUKOIS.

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

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpEJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAash KHUCJIOTHI KaK MPEICTABUTENIA BBICIIMX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTaB, Kiaccupukauus — yrieBojgoB  (MOHO-, OuU- U



noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxuciaenne aMMHuauHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue U XMMUYECKHE CBOMCTBAa KpaxMmana (THApOJIH3,
KAaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaToMHBIX CHOUPTOB (B3aMMOJIEUCTBHE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHAA
cepeopa(l) um ruapokcuaom wmemu(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(oTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TIuLuMHA). bronorudeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M MX IPEBPAILLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbICcOKOMOJIEKYISIPHBIE COCIHHEHUA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIECHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpUMEHTAIbHBIE METOABbl M3YyYEHHs BEIIECTB M HMX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B



10 kmacce OCyIIECTBISETCS dYepe3 MCIOJIb30BaHUE Kak OOLIMX eCTEeCTBEHHO-
HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kiaccu(uKaius, NepruoJUYHOCTh, HAOII0CHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBa, (PU3MUCCKUE BEIIMUMHBI U €IMHUIIBI KX U3MEPECHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

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

TexHonmorusi: THUIIEBBIE MPOIYKTH, OCHOBBI PAI[MOHATBLHOTO IHTaHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHabl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepunonnueckuit 3akoH u Ilepuoauueckass cucteMa XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKoHa U lleproanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEIIECTB IO TPYIIaM H TIEpHUOaM.
3HavyeHUe NEPUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KOBaJIEeHTHAsI HEMOJISIPHAST M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIM W JOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucnenus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTD



CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHMYECKUX BEIIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccudukanuss  XUMUYECKMX — peakuuii B
HEOPraHUYECKOW U OPraHUYECKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLECHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pasznuvHbIX (hakTopoB. OOpaTHUMbIE
peakuur. XHUMHYECKOEe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIasl, HEUTpaJIbHAs, 1IEJI0YHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YYCHMS BEIIECTB M WX MPEeBPaICHMUIL:
neMoHcTpanusa Taosmi «l[lepuoanueckas cucremMa XumMudeckux snemeHtoB J[. U.
MenneneeBay, U3ydeHUE MOJeNed KPUCTAUIMUECKUX PEMIETOK, HAOJI0JIeHUE |
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONPEACICHUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEakIuud HOHHOro oOMeHa),
IPOBEICHUE MPAKTUUYECKOU paboThl «BnusHue paznuuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU pPEeaAKIIUN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuil, B TOM 4YHUCIE
TEPMOXMMHYECKUE PACUEThl, PacU€Thl C HCMOJb30BAHUEM TOHSATUS «MacCOBas
JIOJIs1 BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemetaimioB B Ilepuogmueckond  cucteme
xuMudeckux siaeMeHToB J[. 1. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJIJIOB (TaJloOT€HOB, CEpbl, a30Ta,
docthopa, yrimeponsa M KpEeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Meramisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUUYECKHUX
sanementoB Jl. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOUEK
aToMoB MeTauioB. OOmue ¢usnueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.



DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalui, KalblU,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/ia4, HAOJIIOJIEHHE W OINHCaHUuEe JIEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OO0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIMOHHBIE MaTepUANIbl, KpPAacCKH, CTEKJIO, KEepaMuKa,
MaTepuaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAJIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOTO MCIIOJIB30BAHMS IMPENapaToB OBITOBON XUMHUH
B ITIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3y4yeHUW oOOmEed u
HEOpraHM4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUM, SBIISIOITUXCS
CUCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KilacCHPUKamMsa, MEePUOJIUIHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusznka: MaTepus, IHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJIa, SHEPIr€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKHE BEIUYUHBI U €AUHUIIBI UX



WU3MEPEHUS, CKOPOCTb.

buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTIAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
MPOMBITIIUNICHHOCTh,  (DapMaleBTHYecKas  MPOMBINUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHUX IMPErapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOILIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIOINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKONW TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEJCHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4JaromuXxcs Mo peaqu3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIECHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTA IMPU CO3JaHUU



y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHATU3€ Pa3IMYHbIX BUJIOB YUYEOHOU NESATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MpOIecCy TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTMIKEHHS HAyKW €CTh pPe3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJCHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBApHILEH ¢
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHM3HUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOMINX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrux BHJAAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM



YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUHM IO XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymied mnpodeccud M peaau3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11€J1€CO00Pa3HOr0 OTHONIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHON CPe/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJAroMpUsITHBIE IKOJIOTHUYECKHUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATeIbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJCTBOBAThCS UMU B ITO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHUS CHEeUU(PUKM XUMUM KaKk HAyKH, OCO3HaHHs €€ pOoJu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpE/ICTaBICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37aHMHM HOBOM 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOsieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUYECKOW, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyJAa H OKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUUA IO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHaTbHOM
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6III€FO O6pa30BaHI/IH BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpAa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, SHCPIUSA, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIUII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecrieunBaroIINe dbopmupoBaHue (G yHKIIMOHATBHON
I'PaMOTHOCTH Y COIMAJIHLHOW KOMIIETCHIIMH 00YJarOIInXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yYHHBEpCAIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPaXalOT OBJIAJAECHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO  (OPMYJNIMpPOBaTH W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

HCTIOJIb30BaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKUA TMOHSATUH W YCTAHABJIMBATh MX B3aUMOCBS3b,
HCTIOJIB30BAaTh COOTBETCTBYIOIINE TTOHATHS JJIsi OOBSICHEHUSI OTACIbHBIX (PaKTOB U



SIBJICHU;

BLIOMpATh OCHOBAaHMSI U KPUTEPUU [ KJIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh MNPUYUHHO-CIICICTBEHHBIE CBA3M MEXAYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpPUBAEMBIX
SBJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATH B MPOIECCe MO3HAHUS, UCTIOJIb3yEMbIE B XUMUH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS sl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyITUpOBATH LI U 33J1a4l UCCIICIOBAHMSI, UCTIOH30BaTh MTOCTABJICHHbBIC
U CaMOCTOSITEIBHO C(OPMYJIHPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS ¥ OCHOBBI 11 (DOPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJIBHOIO IUUJITAHUPOBAHUA M TPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOJIIOMATh 3a XOJ0M
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (OopMyJIUpOBaTH
0000ITIeHNS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YIHLTATOB MCCIICIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIEIOBATEILCKOM M MPOCKTHOU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpMauu (HAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpXKAaHHUs, CIPAaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OIICHUBATD eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHSITH PA3NMUHBIE METOJIBI MPU TIOUCKE U
otbope uHbOpPMAIMK, HEOOXOAMMOM JJIs BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;



MpUOOPETaTh OMNBIT MCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMY  MpEACTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HH(pOpMalMe: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTeMaTUYeCcKue) 3HaKU U CUMBOJIbI, pOpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh UM MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OsgiiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOi TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUHM,  BbICKAa3blBaTh  HJEU, (QOPMYIHpPOBATH CBOM  MPEHAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJbTaTOB IMMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONH pabOThl MO MCCIIEOBAaHUIO CBONCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNM MYTEM COTJIACOBAHUS IMO3MIMA B
X0/1€ 00CyX/IeHUsI 1 OOMEHa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYLIECTBIIATH CBOIO I103HABATEIBHYIO
JesITeIbHOCTh, OMNpeaensas e€ Melu M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBaTh IpEeUlaraéMblii aaropuT™M JEHCTBUH IpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN CMOCO0 WX pelIeHHs ¢ Y4ETOM TMOJYyYeHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAaHaJIU3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XAMHSI»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHUM SIBICHUMN
npupoasl, B (HOPMHUPOBAHUM  MBIIUICHUS W KYJAbTYpPbl JMYHOCTH, €€
(GyHKIIMOHAIBHOM TPaAaMOTHOCTH, HEOOXOIMMOM JIJIs1 pEIICHUS MPAKTUUECKUX 3a/1a4
M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3JI0POBBIO M IPHUPOIHOM



cpene;

BJIaJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOLME TMOHATUSA (XMMUYECKHH DJIEMEHT, aToOM, JJEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, XUMHUECKAas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIN CKeleT, (QyHKUMOHAJIbHAs Tpymia,
paauKai, U30Mepusi, U30MEpbl, TOMOJIOTHYECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPO/IBbI,
KHCIIOPOJI M a30TCOAEpKAIIME COCIUHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranudeckux BemiectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE TMOHHMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
ABJICHUN, (PaKTOIIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPAKTUYECKOM J1eITeTbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISTH XapaKTepHbIE MPU3HAKK TOHSATHUMH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOIB30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBJIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHaBIMBATH MPUHAJICKHOCTh H3YYECHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTAaBY U CTPOEHUIO K OINPEAeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YriIeBOAOPObI, KHCIOPOJ U a30TCOAEpKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUs), [1aBaTh WM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NPUBOAUTH TPHUBHUAJIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHoNl, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAs KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, IeJUTI0I03a, TIUINH);

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

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa 1151 00bsSICHEHUS 3aBUCHUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAHEHHsI MAacChl BEILIECTB;

c(hOpMUPOBAaHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
du3nyeckue U XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pPa3IUUHBIX



KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 9TaH, ATUJICH, MPOMWICH, alleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ], STAHOJ, STUJICHIJIUKOJb,
[JIMIEPUH, (PEHOJ, alleTallbJIeTU]l, MypaBbUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
KpaxMall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUNA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOIOPOIHOTO
Chlpbsi  (HE(QTb, NTPHUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MepepabOTKU M
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WX MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJQJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUHU TIPU U3YYCHUU BEIIESCTB U
XUMUYECKUX SBJIICHUN (HAaOJI0/ICHUE, U3MEPEHUE, DKCIICPUMEHT, MOJICIMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYCCKHE 3HAHHUSA JUIS TPUHATHS PCIICHUHA B
KOHKPETHBIX JKM3HCHHBIX CHTYallMsAX, CBS3aHHBIX C BEIIECTBAMH W UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUHU, MTOTYUCHHE
STWJIIEHAa M W3yYEHHE €ro CBOMCTB, KAa4YeCTBEHHBIC PEAKIUU OPTraHUYECKUX
BEIIECTB, JCHAaTypalus OETKOB NMpPH HAarpeBaHUM, IBETHBIC pPEaKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE STUX PE3YJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
11eJIeCO00pa3HOTO TOBEJAEHUST B OBITY W TPYIOBOM NEATETHHOCTH B IIEISAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OIACHOCTh BO3JEHCTBUS HA XUBHIE OPTaHU3MBI ONPENCIEHHBIX OPraHMYECKUX
BelllecTB, nMoHuMasi cMmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl



YMEHBIIICHUSI W TIPENOTBPAICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPTaHU3M
YeNI0BeKa;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMIBIX W CcHa0OBUIMMIMX OOYYarOMIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a71ad
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJCHUE  CHCTEMOM  XUMUYECKMX  3HAaHMI, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHIH 3JIEMEHT, aToM, HM30ToIl, S-, pP-, O-
AJNIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b
(KoBaJIEeHTHAsl, MOHHAS, METAINIMYECKAs!, BOJIOPOJIHAS ), KpUCTAININUECKasl pEIIETKa,
TUINBI  XUMUYECKUX  pEaKIUi, pacTBOp, DIJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOIMALUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOW pEAKLINH, XUMUYECKOE PaBHOBECHUE); TEOPUM U 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUs W NMPEBPALLICHUS YHEPIUU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMUYECKUN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIC)KAIIME B OCHOBE IMOHMMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOTHUYECKHE CBEACHHUS O CBONCTBAX,
CocTaBe, MOJIyYeHUH U 0€301aCHOM HCTOJIb30BAaHUN BAKHEHIINX HEOPTAHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI) CHUMBOJUKY IS
cocTaBieHuss (opMysl BEIIECTB U ypPaBHEHUM XUMHUUYECKUX  PEaKIUi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX



HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHASI U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPEEATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBSI3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJJTMYECKAs), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCJIMHCHUM;

c(hopMUPOBAHHOCTH YMEHUMN YCTaHABJIMBATh MIPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeAeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAIBl M HEMETAJLJIbl, OKCUJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh 3JICKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
XxuMudeckux djementoB JI. M. MenneneeBa, MCHOb3ys MOHATHSA «s-, P-, d-
3JICKTPOHHBIE opOuTaINY, «OHEPreTUYECKUE YPOBHW, OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKUX JIEMEHTOB M UX COCIMHECHUU
10 meprojiam u rpynmam llepuoaudyeckon cucteMbl XUMHUYECKUX 3s1eMeHTOB 1. U.
Menpeneena;

chOpMHUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOWCTBA HEOPraHWYECKHX BEIIECTB  PAa3jIWYHBIX  KJACCOB,
MOJATBEPAKIATH CYIIECTBOBAHUE T€HETHYECKOW CBSA3U MEXKIY HEOPraHUYECKUMH
BEIIECTBAMM C MOMOUIBIO0 YPABHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHM;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MECHEHHUIO CTEIICHEH OKHCIICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMUA UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJIUTH PEAKIHMH, IOATBEPKAAIONINC
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPTaHUUYECKUX
BEIIECTB;

chopMHUPOBAaHHOCT, YMEHHW  paCKpbhIBaTh CYIIHOCTh OKHUCIWUTEIBHO-
BOCCTaHOBHUTEIBLHBIX PEAKINM MOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOTO OaaHca



3TUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkiuu OT Pa3auYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHemIHero Bo3aeictsus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIeKAIINE B OCHOBE MPOMBIIIJIEHHOTO IMOJYYEHUS CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUU 00 OOUIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIHMX B PEAKIIMU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
NOoCyJIol W Ja00paTOpHBIM OOOPYyIOBaHUEM, a TaKXe IpaBWia OOpalieHUs ¢
BEI[ECTBAMHU B COOTBETCTBHUU C WHCTPYKIIUSIMH IO BBHITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIbITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUe MEepPOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONPEAEICHUE Cpelabl pacTBOPOB BEUIECTB € IOMOUIBI0  YHHUBEPCAJIBHOI'O
WHANKATOpA, BIMSHHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIlni,
peakiud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIMu Ha cylbdar-, kapOoHAT- U
XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHMS, PEILICHUE JKCIEPUMEHTAIBHBIX 3a/1a4 I10
teMam «Metamie» U «Hemeramibl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0€301acHOCTH TIpU OOpaIlleHWH ¢ BEIIeCTBAMU U J1a00paTOPHBIM 000PYI0BAHUEM,
NPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIEepHUMEeHTa B (oOpMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX pEakuil U (OPMYIHPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX KMCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONMIOMATh  TpaBWia  JKOJOTUYECKH
[1eJIeCO00Pa3HOT0 TOBEACHUS B OBITY W TPYIOBOM JEATETBHOCTH B IIEJSAX
COXPAaHEHHUsI CBOETO 30POBbS M OKPYKAIOIIEH NPUPOAHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici nokazarenss [IJIK, mosicHATh Ha mnpuMepax CrnocoObl yYMEHBIICHUS U
MPEIOTBPAILICHUS NX BPEAHOTO BO3JICUCTBHS HA OPraHU3M UYEJIOBEKA;

U1l 00y4aroIIMXCsl ¢ OrPAHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE



MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM K n (uu¢pposrIe)
) MpPOrpamMMblI Beero OHTPOJIbHbIE PAKTHYECKHE | (GhazopaTebHBIC
padoTsbI padoThI pecypeb
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
2.1 [IpenenbHbIC YTIEeBOIOPOABI — ATKAHBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
' aJIKaJJECHbI, aJTKUHbI
2.3 ApomMaTHYEeCKHe YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
' UX nepepadboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckne coeuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbnerunpl. KapOoHOBBIE KUCIIOTHI. 7 1
' CnoxHble dQUpsI
3.3 VraeBoanl 3 1
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCIUHECHUSA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo paznmeny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

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




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
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11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemeHToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Utoro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







