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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus ya4eOHOTo
npeameta «XuMus» B o0pa3oBaTebHBIX opranuzanusx Poccuiickoit denepaiu,
peanu3yroKX OCHOBHbIE 00pa30oBaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJOKEHUN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuoa ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o0mreo0pazoBaTeIbHON OpraHU3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOTro 00pa3oBaHUS. OTH IIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCSA Ha
YPOBHE CpeTHET0 00111ero 00pa3oBaHusl CPeACTBAMH yUeOHOTO MpeaAMETa « XUMUS»,
COZIEP)KaHME M IIOCTPOCHHE KOTOPOrO OINPENENIEHBI B IPOrpamMMe II0 XUMHH C
y4€TOM CIEeUU(PUKM HAyKH XUMUHU, €€ 3HAYECHHs B IIO3HAHWU MPUPOABl U B
MaTepuaabHON )KM3HHU OOIECTBA, a TAaKXKe C y4€TOM OOLIUX Lieded U MPUHIIMIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAcT 0CoOyi0 poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJ1 B (POPMUPOBAHNE PALIMOHAIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
NPUPOABI U YEJIOBEKa, KOTOpoe (PopMUPYETCs] B XUMHHM Ha OCHOBE IOHHUMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHMS B3AMMOCBSI3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00adbHBIX MNPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASIMU U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCIEIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, TMPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUU 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIMX MOHSATHN, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpPMHUpPOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHMIO YydeOHOro marepuana u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HAa  OMNpENEIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBIIEHUH O CTpOEHUH BeliecTB. CBeZeHUS 00 U3y4aeMbIX B Kypce BEIIeCTBAX
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  opraHM4eckol — XMMHMH ~ MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIIUU.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHuUs
TEOPETUYECKUNA Marepual U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydaromuMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHMUECKUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUs, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIILHOW U MPAKTUYECKOU AEITEIBHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKU OCMBICITUBATH UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pEeUIEHNs NHTEIJIEKTYabHBIX U OKCIIEPUMEHTAIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[EJIOM COZIep’KaHuEe y4eOHOTOo mIpenMeTra «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHus (QuiaocoPpckux wuaed, TaKMX KakK: MaTepHAIBHOE €IMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHEM, I03HABAEMOCTb IPUPOIHBIX SBJICHUM TyTEM SKCIIEPUMEHTA
M pelIeHUs TMPOTUBOPEUUM MEXIYy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmnumane pemeHuss 3agady  BOCIUTAHMS, Pa3BUTHS W COLMAIHA3ALUA
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEAENICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX IEHCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: pEIIeHUus TMpoOiieM, TIOWCKa, aHaiu3a W 00paboTKu
uHdopMaIui, HEOOXOAMMBIX [JIi TMPUOOPETEHUs OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIBCKOM JEATEIIBHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUHU.

B mpakTthke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHUs, IPU ONpeeICHUN
COAEPKATEITbHOW XAPAKTEPUCTUKU LEJIeH HU3YYCHHUS MpeIMETa HanpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KylIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKMX 3HAHUW KaKk  BaxKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYEBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE NMPEICTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BELIECTB U XUMUYECKUX PEaKLUid, HEOOXOAUMBIX JUIsl TPUOOPETEHUS] yMEHU N
OPUECHTHPOBATLCS B MHPE BEHIECTB U XUMUUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B MPUPO/JIE, B MPAKTUUECKON 1 MOBCETHEBHON KU3HU;

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

Hapsiny ¢ atum, conmepxkarelibHasg XapaKTepUCTHKA LIEJIEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMme 1Mo XMMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBaHus. CeroaHs B
NPEroaBaHuy XUMUH B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTHIECKOM
KOMITIOHEHTEe  COJep)KaHusi OOydYeHHs, OPHUEHTHPOBAHHOW HA TOJATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIEIT0 HE HabopoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJYYEHUs 3HAHUN U MIPUMEHEHUS UX B PEATbHON KU3HU JIJISl peIICHUs
NPAKTUYECKUX 3a7a4.

B cBs3u ¢ 3THM 11pu U3y4deHuu npeamMera « XUMUs JOMUHUPYIOIIEe 3HAaUCHHE
pUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

afganTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMupOBaHWE  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYaromIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIsi PAa3JIUYHbIX BHUJOB
JESITeNbHOCTU: pelIeHus Mpo0OiieM, MOUCKa, aHalu3a U o0paboTku HH(pOpMaluy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B IO3HAHWU XHMHH, a TaKXKe ISl OLUEHKH C IO3MIHMHA HKOJIOrHYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUUECKHX MTPOLIECCOB HA OPTraHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIONB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIOIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUM B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMEeTHOW 00iacTu «ECTeCTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero ooiiero oopazoBanus, coctariseT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegnento), B 11 kimacce — 34 gaca (1 yac B Heento).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMUM: €€ BOSHUKHOBEHUE, PAa3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBSI3b B
OpraHUYECKUX COEAUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaXXHEHIINX MpeICTaBUTENIeH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YyYEeHHS BEIIeCTB M WX IMPEBpalllCHH:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHHE W OINHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB [0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPU
HarpeBaHuu (TJIaBJICHHE, OOYTIIMBAaHUE U TOPCHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CUHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEUIINK NPEJCTABUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKHE MU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TaJoreHUpPOBAaHUS W HUTPOBAHUS), MOJy4YeHHE U TMpUMEHeHue. 10.1yon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUYHOCTh apEHOB.



I'eneTnyeckas CBA3b MEXAY YIVIEBOJOPOJAMU, MPUHALIEKANIUMUA K Pa3InYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YriaeBOAOpOAOB. lIpuponHeii ra3 M IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nepepadoTku HedTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUM:
O3HAKOMJIEHHE C 00pa3liaMy IJIAaCTMACC, Kay4yKOB U pPe3uHbl, Koyuiekun « Hed Ty
U «YTOosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJON€HONPOU3BOIHBIX,
pOBEJIEHNE MPAKTUYECKON PabOThI: MOIYyYEHUE FTUIICHA U U3YUYEHUE €ro CBOMCTB.

PacuétHnle 3agaun.

Boluncnenuss mo ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconep:kammue opranndeckKue coeJuHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOJ W 3TaHOJ: CTPOECHUE,
bu3mdeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUICHIJINKOIIS.

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

Anpnerunpl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUe, (PU3NIECKUE U XMMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE IS
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
1 OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblna
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

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

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBoloB  (MOHO-, JOuU- U
nojucaxapupl). ['Tr0k03a — IpoCTEUIINK MOHOCaXapHad: OCOOCHHOCTH CTPOCHUS



MOJIEKYbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
Menu(Il), okucnenne amMuadyHbIM pacTBOpOM okcuza cepedpa(l), BocctanHoBiIeHuUE,
Opo’KeHHE TIII0KO3bl), HAX0XKIEHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrnYecKas poJb.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoyio3pl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
poBeJicHUE, HAOIIOJIEHUEe U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(Il)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcugom wmenu(ll), BzaumomelcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnlie 3agaun.

Borluncinenuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU O MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coenuHenns. Ousznueckue u
XUMHYECKHUE CBOMCTBA aMUHOKHCIOT (Ha mNpuMepe TiuiuHA). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOJIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHMMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHBIC DAkl Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HMX IPEBpAIICHUN:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpALHs OEJIKOB MPH
HarpeBaHNM, IBETHBIC PEAKIIUU OCIIKOB.

BricokoMoOJIeKyJISIpHBbIE COeIUHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHB IMOJUMEPU3ALNU, CPEAHSAS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJMMEPHU3ALUS U MOJIUKOHICHCALHSL.

OKCNEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
O3HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexxnpeaMETHBIX CBS3€U MPU N3YYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 MCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-



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

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIaccu(UKalus, NepHOAUNYHOCTh, HAOIIOCHHUE,
U3MEpEeHHe, SIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI NX U3MEPECHHUS.

buonorus: knerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemecTBa (OENKU, YTICBOMBI, JKHPHI,
(bepMeHTHI).

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

TexHomorusi: TNUIIEBBIC MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbBI XUMHH

XuMUYeCKUd dnemMeHT. AToMm. Aapo aroma, W30TOMBL. JJIEKTPOHHAs
000j109Ka. DHEPreTHYSCKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanmu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M llepuoanyeckoil CUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB MO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B Pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJIEeHTHAsl HEMOJISIpHASI M TOJIApHAsi, UOHHAs, MeTajuindeckas). MeXaHUu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JTIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIATEIBHOCTb.
Crenenb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MMOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[TondaTue o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILIECTB,
MPUHAJICKAIIUX K Pa3IUYHBIM KJaccaM.

Xumuueckass  peakuus. Krnaccudukanuss XuMUUeCKUX — peaknud B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornuanus. CuiibHbIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTAasd, HEUTpaIbHas, IEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHMUIL:
neMoHcTpanusa Taonmi «llepuoanueckas cucrema XxumMudeckux snemeHntoB J[. U.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHue JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JI0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, OMpPEACICHUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIIBIO0 YHHUBEPCATBLHOTO HHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKkTUUeCKON paboThl «BiausHue pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaxkuumn».

PacuéTHble 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHYECKHX pE€akiuii, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pAaCUETHI C UCTIOJIB30BAHUEM MMOHSITHS «MACCOBasI 1015
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPOINHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHSI) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAMHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTUHEHHM.

Mertamisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHMS AJICKTPOHHBIX 000J0UYEK
aToMoB MeTauioB. OOmue dusnyeckue cBoicTBa MeTauioB. CIUIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM P HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblIUi,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl moiayyeHus: MetamuioB. [IpumMeHeHne MeTamwioB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE TUIPOKCHUJIA aFOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrnle 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPIeTUYCCKOW M THUIIEBOU
0€30MMacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHMOHHBICE MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUalibl JJIs AJICKTPOHUKH, HAHOMAaTEpHalibl, OPraHUYECKUE W MHUHEPAJIbHBIE
yIOOpeHUSI.

XuMHSI ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia O€30MaCHOT0 MCTIOJIb30BaHUS MPEapaToB OBITOBON XUMHUU B
[IOBCEIHEBHOM KU3HMU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpU  M3y4eHUH OOmeld u
HEOpraHW4YeCcKor XuMuU B 11 Kitacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUW, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEeHHO-HAYUYHBIC TOHSTHS: HAay4YHBIM (pakT, Tmmores3a, 3aKoH,
TEOpHS, aHajiu3, CHUHTE3, KiIacCHPUKaIMs, MEePUOJIUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJIICHHUE.

du3nKa: MaTepus, SHEPTUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MUOH,
W30TOII, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKHU YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEITIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC TIOPOBI, MOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHOMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHINEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHX TMpernapaToB, IPOWU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cooTBeTCTBUM € CHCTEMHO-ICSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMUs» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICTICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKON TPaKTAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIENEHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJTIOBBIMU yCTAHOBKaMHU, NPUCYIIMMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0o 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH KM3HECHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSTEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUICKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMUd W  [paBWIaMH  TMOBEACHUSA, CIOCOOCTBYIOIIMMHM  Mpolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBIEHHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHONM ¥ TMPAKTHYECKOW JESITEIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

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

MPEACTABICHUS O COLUMAJIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPU CO3/IaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYCOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

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

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
IPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEca 1 NMO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3e
uH(OpPMaIINK O TIEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TOCIEICTBUH 3ITUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro M 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOJIroICHUST TIpaBUJI OE301IacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTH TMPaBUJI HWHAUMBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUS );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKAaTUBHONM  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIEI0BATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H  JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

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

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOI0TIOIB30BAHNS;

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIICHUS, YKOJIOTHIECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM WU COLMAJIbHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHUS CHenM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUsS 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxaéHHoCcTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LUMBWJIX3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHabHON KYyJIbTYphl, PEIMIEHWH TI00ambHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUCHHH YCIOBHUI
YCTEIIHOTO TPY/Ja M SKOJIOTUYECKHA KOM(DOPTHOM KUZHH KAKIOTO YIeHA O0IIECTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMbl€ 3HAHUS JIJIsl aHAJIu3a U OOBSICHEHUS! SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOAIIMNX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C LENbIO MOTYUYEHHUS T0CTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATENBCKON 1EATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIMYHbIX cepax NpopeccuoHalIbHON
NEATEITbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHUA yqe6H0r0 npecamMeTa «XuUMHus» HaA
YPOBHE CPCAHCTO O6HICFO 06paSOBaHI/I$I BKJJIFOYAIOT:

3HAYNUMBIC JJIA (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc;1
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTHHBI MHpAa H CHGHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIMII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, DKCIICPUMCHT U I[pyrI/IG);

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

PETYISTUBHBIC), o0ecrieunBaroImue dbopmupoBaHue (G yHKIIMOHATBLHO
I'PaMOTHOCTH Y COIMAJIBLHOW KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH 00ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHUS M yYHUBEPCAJIbHbIE Y4eOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPaXarT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3HUpPOBaTh  MpOOJEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTAThI AEATEIBHOCTH C OCTABICHHBIMHU IEAMU;

HCIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISATh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh HX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTPUBAEMbIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUu4eckas (hopmyJsia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3ajad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMUUYECKUX
pEaKLHnii;

dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI IJisi (DOPMHUPOBAHUS TUNOTE3BI MO MPOBEPKE MPaBUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIHHO JIOCTOBEPHOCTH PE3YJIHLTATOB HCCIICIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHHUS IPAKTUYECKUX 3a1a4, IPUMEHEHUIO PAa3JIMYHbIX METOI0B
[MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JIUTEpaTypa XUMUYECKOTO COJIEpkKaHHUS, CIPAaBOYHBbIE [OCOOUS,
pecypcel MIHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOPM
MIPEICTABIEHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYNBOCTb;



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

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

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

UCITI0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEICTBA MPU PabOTE ¢ XUMUUECKOM
uH(OopMalMel: MPUMEHSITh MeXINpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU A€CTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWJACH, (OPMYIUPOBATH CBOU  MPEIJIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMEeH pe3yJbTaTOB IM0O3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPHU BBIMIOJTHEHHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pea3allii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIacOBaHUS MO3ULUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OBiajieHUe YHUBEPCAJTBHBIMH PEryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JESTENbHOCTh, OMpenesss €€ Iead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpejiaracéMblii  aJITOPUTM JIEUCTBUHA TIPHU
BBIMIOJTHEHUM Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BHIOMpaTh Haunbosee
b (}eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIJACC

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

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIY XMMHU B TTIO3HAHUU SIBJICHUN TPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U MPUPOJHOM Cpee;

BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIMINe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, 3JIEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpPHas
Macca, MOJISIpHBIN 00BbEM, YIIIEPOIHBIN CKeIeT, PyHKIIMOHATBLHAS TPYyIIa, paluKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPO/IbI, KHCIOPO U
a30TCcoJiepKalllie COEJUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONOTHYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUU U
0€301MacHOM HCTOJB30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU IEeSTETHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIC MPU3HAKU TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAHUU COCTaBa, CTPOEHUS U NMPEBPAILCHUN OPraHUYECKUX COEAUHEHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JI1 WJUIFOCTPALMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpPraHWYeCKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynme COoeAuHEHU (yrieBOAOPOMAbl, KHCIOPOI U a30TCOAEpIKaIlue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHUS IO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Takxke NpuUBOAUTH TpUBUAIBHBIE
Ha3BaHUS OTHEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMWICH, aleTUJIEH,
STUJICHTJINKOJb, TIHIEPUH, (EeHON, (opMalbIeru, aneTalbIerua, MypaBbHHas
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOXKECHHUS TEOPUU CTPOCHHUS
oprannyeckux BemecTB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XUMUYECKHE CBOMCTBA THUIHYHBIX MPEJCTABUTENICH pPa3IUYHBIX KJIaCCOB
OpraHUYEeCKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTanueH-1,3,
MeTuinoyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJICHTJIUKOJIb, TTUIEPUH, (HEHOI,
areTaabJeru, MypaBbUHAs U YKCYCHas KUCJIOTHI, TJII0K03a, Kpaxmal, IeJUTI0I103a,
AMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIY HUMHU
YpaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUUYECKUX PpEaKIUi C UCIOJIb30BaHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN ra3, yroib), CIOCOObI UX NEPEPAOOTKH U MPAKTUIECKOE
IPUMEHEHHE MPOYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TIO0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PEeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB
WM TIPOJTYKTOB PEaKITUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUU TIPU U3YYCHUU BEIECTB U
XUMUYECKUX SIBJIICHUHN (HAOI0/ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyaod u JabopaTOpHBIM OOOpYAOBaHHEM, a TaKXKe IMpaBuiia OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (TIPEeBpaIEHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUU, TTOITYUCHHE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKI[UU OPraHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IIPU HAIrPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBHU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU H
1a0opaTopHbIM  OOOPYIOBAHUEM, MPEACTABIATH PE3yJAbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMuCH YPaBHEHHH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMynHpOBaTH BEIBOIBI HA OCHOBE STUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOJNy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, HTEpHET U ApyTHX);

chOpPMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWia  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYJAOBOM JESTEIBHOCTH B LEJAX
COXpaHEHHMsI CBOErO 3JI0POBbSl U OKPYXAIIIEH HPUPOJHON Cpelbl, OCO3HABATh



ONAaCHOCTHb BO3JCUCTBUS HA JKHUBbIC OPraHU3MbI ONPEHAECIEHHBIX OPraHUYECKUX
BelllecTB, moHumMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBILIEHUSI W TMPEAOTBPAILLECHUS KX BPEIHOTO BO3JCUCTBUSA HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroImMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIMXcs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJIbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIIECHUs MPAKTUYSCKUX 3a7a4d U IKOJOTHUECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHUUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue TMOHATUS (XUMUYECKHI 3JE€MEHT, aToM, HM30Tom, s-, p-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTAUINYECKAs pEIIETKa,
TUMBl ~ XUMUYECKHUX  PEaKIUi, pacTBOp, DJEKTPOJMTHI, HEIJIECKTPOJUTHI,
IJIEKTPOJUTHYECKAsT JUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHS M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacHOM HCIOJb30BAHWU BAKHEHIITUX HEOPTaHUUECKHUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHbIC MPHU3HAKH TIOHATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMHCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MIPEBPAICHUN;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUUYECKYIO CHUMBOJIMKY JJIsi
cocTaBlicHUs (PopMyNl BEIIECTB U  ypPaBHEHUW  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Tra3, aMMHaK, raméHas
W3BECTh, HETAIlIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSIX PA3IUYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKas, BOJOPOIHAS) B COCIUHCHUSX, TUII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsSIpHAs,
HMOHHAs, METAJTTMYECKAs), XapaKTep Cpebl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHU U yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K ONpENeIEHHOMY Kiaccy/rpymrne
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOAUYECKOTO 3aKoHa /JI.
N. MeHnaeneeBa U 1eMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONIYI0, O0OBICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoit CcUCTEMBI
xumuyeckux sneMmeHToB /. M. MeHaeneeBa, McHoONb3ysd MHOHATUSA «S-, p-, d-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBICHATh 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKHUX DJIEMEHTOB M MX COCAUHEHUH IO MEPUOJAM U
rpynmnam [lepuoguueckont cucteMbl XUMU4eCKUX 3eMeHToB /. M. Menneneena;

c(hOpMHPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BELIECTB  PAa3JIMYHBIX  KJIACCOB,
NIOATBEPKIATh CYILIECTBOBAHME T'€HETHUYECKOW CBSI3M MEXIAY HEOPraHWMYECKUMU
BEILIECTBAMU C ITOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIacCCU(PUIHUPOBATH XUMHUYECKHUE PEAKIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEArupyIOLIUX BEIIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKinuy, y4acTHIO KaTalInu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIE Y COKPAILIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yUYUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TH PEAKUUH UAYT 10 KOHIA;

c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB pA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  paCKphIBAaTh CYIIHOCTh  OKHUCIUTEIBbHO-
BOCCTAaHOBUTENIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHETo Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHUE MPOIECCHI,
JeXalme B OCHOBE INPOMBIIUICHHOTO IOJIYYEHHsI CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAYYHBIX MPUHIMMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C HUCIOIb30BaHUEM
MOHSITHS «MaccoBasi 10Ji BELIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHH T'a30B MPU
XUMHYECKUX PpEaKIMsIX, MacChl BEUIECTBA WM 00bEMa Tra3oB MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUSI SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh yMEHHHM TUIAHUPOBATH U BBIMIOJHATH XUMHUYECKHI
AKCIIEPUMEHT (pa3oXKeHUEe MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONPEAEIECHUE Cpelabl pPacTBOPOB BEUIECTB C€ IMOMOIIBIO YHHUBEPCAJIBHOI'O
WHANKATOPA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnd,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIUu Ha cyinbdaT-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIEPUMEHTAIbHBIX 3aJad I10
teMam «Metamie» U «Hemeramisl») B COOTBETCTBUHM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAaMU M JaOOpPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKINI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBa MacCOBOU
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWia  JKOJOTUYECKH
[IEeJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEW NPUPOAHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JCHUCTBHS HA KUBBIE OPTAHW3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokasarenst IIJIK, TOSCHATP Ha TpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPAIICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YETIOBEKA;

JUIsl 0OYYarOIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHWS BEIICCTB U
XUMHYECKUX SBICHUM;

JUIS  CIIEMBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauuecTBo yacos DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Beero Konrpoabnsie | IIpakTuueckue (ungpossbie)
padoThI padoThI oOpasoBaTe/bHbIE
pecypchl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHu4ecKOi XMMHHU
11 [Ipeamer opranndeckoit xumun. Teopust CTpoeHus 3
oprannyeckux coenuuennii A. M. bytieposa
Hroro no pazneny 3
Paspen 2. Yriesogopoabl
2.1 [IpenenbHble YrIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBo10pOabl: AIKEHBI, 6 1
AJKaJUEHBbI, ATIKUHBI
2.3 ApOoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoiHbIE UICTOYHUKH YTIIEBOIOPOIOB U UX 3 1
nepepaboTka
Hroro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
39 Anbaerunbl. KapooHoBbIe KucaoThl. Cll0KHBIC 7 1
3¢upHI
3.3 VYrneBoabl 3 2
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpPraHu4eCKue COCAUHCHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoiunyecTBo yacos DJIEeKTPOHHbIE
Ne n/m HauMeHoBaHHe pa3aejioB U TEM NMIPpOrpaMmMmabl B KOHTpOJI])HbIe HpaKanecxne (III/I(prBI)Ie)
cero padoThI padoThI oOpasoBaTe/IbHbIE
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH u
1.1 [Iepnoanueckas cucteMa XMMHUYECKUX 2JIEMEHTOB 3
. N. MenneneeBa

1.2 Crpoenue BeniectBa. MHOrooOpasue BELECTB

1.3 XHWMHYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckast Xumusi

2.1 Mertanibl 6 1

2.2 Hewmeramnsl 9 1 1

2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX BEILIECTB
Hroro no pazneny 17
Paznena 3. XuMus 1 ;KU3HL

3.1 XUMHUS U )KU3HB 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoiunyecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Konrpoabubie | IlpakTnueckue Aara uupposbie
Bceero H3Yy4YeHH s
padoTsbI padoThbI o0pa3oBaTe/bHbIE
pecypcsl
| [Ipeamer opraHn4ecKkOi XUMHH, €€ |
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHUsT OpraHUIECKUX
2 coequnennit A. M. byrieposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 opraHuueckux BemiectB. Homenkinatypa |
(cucTemaTuyeckas) U TpUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, |
TOMOJIOTUYECKUH Pl
5 MertaH u 3TaH — OpocTeuIme |
MIPE/ICTaBUTENIH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U MIPOMUJIEH — MPOCTEHIINE |
MIPE/ICTaBUTEIIH aJTKEHOB
g [Ipaktuueckas pabora Ne 1. «Ilomyuenue | 1
ATHJIEHA U U3yYEHHE €r0 CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraaues-1,3. [lonyuenue 1

CUHTCTUYCCKOTO Kay4yKa U pC3UHLBL




AJIKMHBI: cOCTaB ¥ 0COOEHHOCTHU
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

10 G
AneruiieH — npocTteimmit
MIPEJICTAaBUTENb AJTKHHOB

1 BrprunciieHus no ypaBHEHHIO XUMHUYECKOU
peaxiuu

2 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 I'ereTnyeckas CBSA3b YIIEBOAOPOIOB,
MIPUHAIICKANTUX K Pa3TUIHBIM Ki1accaM

14 KonTtponpHas padoTa no paznueny
«YTI€eBO0POabD)
[TpupoIHBIE NCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMYTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB!

16 MIPUPOJIHBIN Ta3 U MOMYTHBIC HePTSIHBIC
rasbl, He()Th U TPOIYKTHI €€ rmepepaboTKu

7 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
MeTaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOroaTOMHBIE CIUPTHI: ITUICHTIIUKOIIb
U TIIMIEPUH

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

20 Anbrerunpl: hopMambAeTUI U
areTanpaeru. AlneToH

o1 OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHAsA




22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBHUTCIIN BBICHIUX Kap60HOBI)IX
KHUCJIOT

24

Mbru1a Kak cOJIU BBICIINX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponns, npuMeHeHue,
OuoJoruYecKas poJib KUPOB

27

VYrneBospl: cocTaB, KilaccupUKaIus.
Baxwueiine npenacTaBuTeNu: riI0Ko3a,
dbpykTo3a, caxapo3a

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopconepxaiye opraHnuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

30

OO0mras XxapaKTepUCTHKA a30TCO ISP KAIIUX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas paboTa

31

AMMWHBI: METHJIAMHWH W aHWJIHH

32

AMUHOKHCIOTBI KaK aM(bOTepHBIe
OpPraHu4€CKUC COCANHCHU A, UX
OMOJIOTHYECKOE 3HAUCHHE. Ilentuapl.




benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS

33 OCHOBHBIE TTIOHSATHS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

11 KJIACC

Ne

o/ Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHbie
padoThbI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH DJIEMEHT. ATOM.
DneKTpoHHass KOHPUTypalus aTOMOB

[Tepuonanueckuii 3akoH u [lepuoanueckas
cUCTeMa XMMHYECKUX 3y1eMeHToB JI. H.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHX JIEMEHTOB U UX COCAUHCHUN
[0 TpynnaMm 1 nepuojiaM. 3HaueHHe
MIEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHU4YECKUX 351eMeHToB /.M. MeHaeneera
B Pa3BUTUU HAyKU




Crtpoenue BemecTBa. XUMHUUECKasl CBS3b,
e€ BUIbl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBs13U. BonopoaHas cBsA3b

BasieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.
Crenenb okucieHnus. BeriecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

[TonsaTHe 0 AUCTIEPCHBIX CHCTEMaX.
HctruHHbBIC U KOJUIOUHBIE PACTBOPHIL.
MaccoBas 10715 BEIeCTBa B pacTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HeOpFaHI/I‘—IeCKI/IX COG}IHHCHPlﬁ.
FeHeTI/I‘-IeCKaSI CBA3b HeOpFaHI/I‘IeCKI/IX
BEIIECTB, PA3JIUYHBIX KJIACCOB

Knaccudukanus XuMuuecKuX peakiuii B
HEOpPraHUYECKON U OPraHM4YeCKON XUMHUH.
3aK0H COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPH
XUMHUYECKUX PEAKITUIX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOe paBHOBECHE

10

[IpakTuueckas paborta Ne 1. «BnusHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKinm»

11

ONEeKTpOIUTHYECKAsT JUCCOLUALU.
[TonsiTue o BogopoiHOM nokasarene (pH)
pactBopa. Peakiiu HOHHOTO OOMeHa.
I'maponus opraHuyYeCKuX u
HEOPraHMYECKUX BEILECTB




12

OKuCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [lonsitie 06 anmexTponmse
pacIiaBoB U pacTBOPOB COJIEH

13

KoHnTponsHas padorta 1o pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

14

MeTaJIJILI, HX ITOJIOKCHHUEC B
[Tepronnueckoi cucreMe XUMUYECKUX
anemeHToB J[. . MeneneeBa u
0COOEHHOCTH CTpOoeHus aToMoB. O01Me
(uznueckue cBOcTBa METaNIOB

15

CrutaBsl METAIJIOB. DJIEKTPOXUMUYECKHAN
P HAPSKEHUN METaIOB

16

XUMHAYECKHAE CBOMCTBA BaXKHENUIITUX
METaJUIOB (HATPUH, Kaui, KaJabIUuH,
MarHui, aJIOMUHHANA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeUHEHNN

18

XuMH4ecKre CBOMCTBA LIMHKA, JKeJIe3a U UX
COEeqUHEHNN

19

[Ipaktuueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
«Mertamib»"

20

HemeTtannsl, uX moJI0KEHHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB /. 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB




21

®u3nYECKUE CBOMCTBA HEMETAILIIOB.
AnnoTponus HEMETaUIOB (Ha IpUMeEpe
KHCIIOpo/1a, cepkl, pocdopa u yriepoaa)

22

XHWMHUYECKUE CBOMCTBA FAJIOIEHOB, CEPBI U
HUX COeIUHEHUN

23

XUMUYECKUE CBOMCTBA a30Ta, hocdopa u
X COCTMHEHUIN

24

XHWMHUYECKUE CBOMCTBA yIiIepoa, KpEMHUS
U UX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIIINX HEMETAJUIOB U UX
CoeqUHEHNN

26

O00011IeHNE U CHCTEMATH3ALMsI 3HAHUH 110
TEMEC ((HeMeTaHHBI)). BI)I‘—II/ICJ'ICHI/IH 110
YPaBHCHHUSM XUMHUYCCKHX PEAKIIHH 1
TEPMOXHUMHYCCKHE PACUETHI

27

[IpakTuueckas padota Ne 3. «Pemenne
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Hemerans"»

28

KonTtponpHas paboTa o remMam
«Metamael» 1 «Hemeraie

29

HeopraHquCKI/Ie U OpraHu4CcCKuc
KHCJIOTBI. HeOpFaHH‘leCKI/IC u
OPraHn4cCKUC OCHOBAHUSA

30

AmboTepHbIe HEOPraHU4eCKHUe U
OpraHMYecKue coequHeHus. [ 'eneTnueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB




Pomip xuMuu B o0ecIieueHun
9KOJIOTUYECKOU, JHEPreTUYECKON U

31 . 1
MUIIEBOH 0€30MMacHOCTH, Pa3BUTHH
MEIULUHBI
[IpencraBnenus 06 0OMMX HAYIHBIX
32 MIPUHLMAIIAX IPOMBIIUIEHHOTO MOJIY4EeHUS 1
BAYKHEHIIINX BEIIECTB
33 YenoBek B MUpPE BEILLIECTB U MaTEPHAIIOB 1
34 XUMUS U 3J0pPOBBE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHus

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CopMHPOBAHHOCTH MPEACTABICHUI O XUMHUUYECKOU COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJIM XHUMHUU B TO3HAHUHU
SBJICHUN TIPUPOJbI, B (OPMHUPOBAHWU MBIIIJICHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM cpenie

1.2

Brnanenne cucremModl XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOITOJIATaIOIIHE TTOHSITHUS (Monekyma, BaJICHTHOCTb,
AIEKTPOOTPHUIIATETHFHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJIAPHBIM O0BEM, YIIIEPOJHBIA CKEJET,
(GyHKIMOHANBHAS ~ TPYIINa, paadKall, HW30MEPHUs, H30MEPHI,
TOMOJIOTUYECKHH PsAZl, TOMOJIOTH, YTJIEBOJIOPOIbI, KHCIOPOI- |
a30TCcoJepIKaIIue COCTUHECHHS, OMOJOTUYECKA AKTUBHBIC BEIECTBA
(yrneBompl, )KUPBI, OCIIKH), MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUSI opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHA SI3BIK XUMHH, (HAKTOJOTUUECKUE
CBEJICHWS O CBOMCTBAaX, COCTaBe, TMOJy4eHHUH U Oe30MacHOM
WCIIOJIb30BAHUN BAXHEUIIUX HEOPraHWYECKUX M OPTraHHYECKHX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCTh yMEHUW BBISABIATH XapaKTEepHbIE MPU3HAKU
NOHSTHM,  yCTaHAaBIMBAaTh HX  B3aMMOCBS3b,  HUCIOJH30BATh
COOTBETCTBYIOIIME TMOHATUS MPH OMHCAHUU COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpraHUYCCKUX COCIUHEHUH

1.4

c(OPMHUPOBAHHOCTh YMEHHH HCHOIB30BATh XMMUYECKYIO CUMBOJIMKY
JUIL COCTaBJIEHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaII€HHOW) (opMyn OpraHMYEeCKUX BEIIECTB M ypaBHEHUH
XMUMUYECKUX  PEaKUMH,  H3rOTaBIMBAaTh  MOJIEIM  MOJIEKYJ
OpraHMYECKHUX BEIIECTB IS WUIIOCTPALIMM HMX XHMHUYECKOTO U

OPpOCTPAaHCTBCHHOI'O CTPOCHUSA




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATh MPHHAICKHOCTH
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
omnpenenéHHoMy Kiaccy (Tpymie) COeAuHEHHM (YrJIeBOJOPO/IbI,
KUCIIOPOJ M a30TCOJCPIKAIINE COCIMHEHHS, BHICOKOMOJICKYISPHBIC
COGILI/IHGHI/H[), JaBaTb UM Ha3BaHUs 1o CHUCTEMATUYCCKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCAMHEHUSIX (OJUHAPHBIE U KpaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHMSI HPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpoeHus opraHnueckux BeuiectB A.M. bytieposa 1 oObsicHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ¢ a30TCOACpIKAIINE

OpPraHn4€CKUC COCANHCHM . BLICOKOMOHeKyHHpHBIe COCAMHCHUS

2.1

ChopMHpPOBAaHHOCT, YMEHUN NPUBOJWUTH TPUBHAIBHBIC Ha3BaHUS
OT/JEIbHBIX OPraHMYECKUX BEUIECTB (ITWJICH, MPOTMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErHI, aleTaabIeTu/I,
MYpaBbHUHAS KHCJIOTa, YKCyCHas KHCIIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasi KHCIIOTa, TJIIOKO03a, (PYyKTO3a, Kpaxmas, IeUIIJI03a,

TJTUITAH)

2.2

CdopMHpOBAaHHOCTh, YMEHHW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HyYecKkue W XMMHYSCKHUE CBOMCTBA THUIMYHBIX IPEACTABUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHJICH,
MpOIMIICH, areTwieH, Oyramauen-1,3, merunOyramueH-1,3, OeHzou,
METaHOJI, TAHOJI, ITUJICHIJIMKOJIb, TIIMIEPHH, (EHOJI, aleTalbIeTH]I,
MypaBbUHAs U YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIij03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHUA WIUIIOCTPUPOBATE F'CHECTHUYCCKYHO CBA3b
MCXKAY  TUIIMYHBIMU MpeaACTaBUTCILIMU pa3siInNIHbIX KJI1aCCOB
OPraHu4CcCKux BCIICCTB YpaBHCHUAMU COOTBCTCTBYROIIIUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

24

ChopMUPOBaHHOCTb ~ YMEHMS  XapakTepu3OBaTh  HCTOYHUKHU
YTJIEBOJOPOHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI
UX TepepabOTKM U  MPAaKTUYECKOe TMPUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U )KU3Hb. PacuéTrl




3.1

ChopmupoBaHHOCTE yMEHUH BIAAETh CHUCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAyYHOTO TMO3HAHWS, MCIOJIb3YEMbIX B XHUMHH
MPU W3YYCHUW BEIIECTB M XWMUYCCKUX SIBICHUN (HAONIONEHUE,
U3MEpEHUE,  JIKCICPUMEHT,  MOJCIUPOBAHUE),  HUCIOJIb30BaTh
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIICCTBAMH H UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TPaBHJIA ITOJH30BAHUS
XUMHUYECKON MOCy/IoN H J1abopaTopHBIM OOOPYAOBAaHHMEM, a TaKKe
TpaBuiia OOpAIIEHHs C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpPEBpaIICHUs OPraHMYEeCKUX BEIECTB
MpU HArpEeBaHWM, TIOJYYCHHE OTUJIICHA W HW3yYCHHUE €r0 CBOWCTB,
KAueCTBCHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JICHATypaIus
OCJIKOB TIPU HArPEBaHUH, [IBETHHIE PEAKIINN OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIACHOCTH MPU 0OpAIEHUH C BEIIECTBAMHU
U Ja0OpaTOpHBIM OO0OPYIOBAaHHWEM; TIPEICTABIATh PE3yIbTAThI
XUMUYECKOTO DKCIIEpUMEHTa B  (GOopMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUNA U (OPMYIHPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

34

ChopmupoBaHHOCTH ~ YMEHHMH  MHpPOBOAWUTH  BBIYHCIEHHUS  TIO
XMMHYECKUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BElleCTBa WJIM MPOAYKTa pEakluy MO HM3BECTHBIM Macce, 00bEMy,

KOJHNYCCTBY OJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKHI/II/I)

3.5

ChopmupoBaHHOCTh ~ yMEHHUU KPUTHYECKH  aHAJIM3UPOBAThH
XUMHYECKYI0 MH(POPMAIUIO, MOIYy4aeMyl0 H3 Pa3HbIX HUCTOYHUKOB

(cpenctBa maccoBoit uHpopmanuu, cetb IHTEpHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOJATh MpaBUIIa IKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAaHEHHUS CBOETro 3JI0POBBbS U OKPYXKaIOIIEH MPHUPOIHOM
Cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JECUCTBUSl HA JKUBBIE OPraHU3MBI
ONpeeNEHHBIX OPTaHUYECKUX BEUIECTB, TOHUMAs CMBICIT TOKa3aTels
[IIK (mpenenbHO JOMYyCTUMOW KOHIEHTpAIlMK), TOSCHATH Ha
npuMepax CrocoObl YMEHBIIEHUSI U MPEJOTBPAIICHUs X BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KJIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂ(‘,Mble NMpeaAMETHBIC PE3YyJ/IbTAaTbl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Bnangenne cucTeEMON XMMHMYECKMX 3HAHUW, KOTOpas BKIKOYACT:
OCHOBOTIOJIAraloNue  TMOHATHSA  (XMMHYCCKUNA  DJIEMEHT, aToM,
AJIEKTPOHHAsT 000JI0YKAa aroMma, s-, p-, d-DJIEKTPOHHBIC OpOUTATIU
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTb,
CTENEHb OKHWCJIEHUS, XMMHYECKas CBSI3b, MOJIb, MOJIIpHAs Macca,
MOJISIDHBIM 00BEM, KpHCTAJUTMUECKas PEIIETKa, THUITbI XUMHUYECKUX
peakuin (OKHCIUTENBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHJOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), PaCTBOP, SJICKTPOJIHUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOJIUTHUYECKAs UCCOLMALNSA, OKHUCIUTED,
BOCCTAHOBHTEIb, CKOPOCTb XUMHYECKOW PEaKIUH, XUMHUYECKOE
paBHOBecHE); TEOPUM M 3aKOHBI (TEOpUS AIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akoH .M. MeHneneeBa, 3akoH
COXpaHEeHMsI MaCChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHH,
(haKTONIOTHMYECKHE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIOJIb30BAHUN BOKHEHIITNX HEOPTraHUYECKUX BEIESCTB B

OBITY U MIPAKTHUECKON JESITENbHOCTH YeTI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUU BBISBISATh XapaKTepHbIE NMPU3HAKH U
B3aMOCBS3b W3YYEHHBIX TOHATUH, MPUMEHSATH COOTBETCTBYIOIIHE
MNOHSTHUSI TPU ONHCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BELIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HaHUH C MOHATHIMHU u MpeJICTaBICHUSIMHU IPYTUX

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MEC€TOJaMH HAYYHOI'O IIO3HaHHA BCEIICCTB U
XUMHUYECKUX SIBJICHUMN (Ha6J'IIOI[CHI/Ie, HU3MCPCHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTb UM CTCIICHDB
OKHUCJIICHUSA XHUMHWYCCKHX OJJICMCHTOB B COCIUHCHUAX PaA3JIMIHOIO
COoCTaBa, BU/J XHMHUYECKOM CBA3HU (KOB&J’ICHTHaSI, MOHHasd,
MCTAIIINYCCKasd, BO,[[OpOI[HaSI) B COCOWMHCHUAX, THUII KpHCTaHHquCKOﬁ
peHléTKI/I KOHKPETHOTO BCIICCTBA (aTOMHaSI, MOJICKYJISApHAsA, NOHHAs,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPpCACIIATh XapaKTCP CPEAbl B BOJHBIX

pacTBOPAX HCOPraHMIYCCKUX COCIUHEHUN




1.6

ChopmupoBaHHOCTE  yMEHHSI  KIAaCCH(PHUIIMPOBATH  XUMHYECKUE
pEeaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyIOIINX
BEIIECTB, TEIUIOBOMY d(h(EeKTy peakuuu, H3MEHCHHIO CTETICHEH
OKHCJICHHST  DJJICMCHTOB, OOpaTUMOCTH  PEaKIHH,  y4aCTHIO

KaTanu3aTopa)

1.7

ChopMupoBaHHOCTh YMCHHM COCTAaBJISATh YPAaBHCHHS PEaKIIHA
pPa3IMYHBIX THUIOB, IOJHBIE W COKpalIEHHbIC YPaBHEHUS PEAKLHUIA
MOHHOTO OOMEHA, YYHTHIBAs YCIOBHS, MPU KOTOPHIX 3THU PEaKIHH

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUN IIPOBOJIUTH peakuuy,
MOATBEP:KIAOLINE KayeCTBEHHBIN COCTaB Ppa3IUYHbIX
HEOPraHMYECKHUX BEIIECTB, PAacCIO3HABaTh OMNBITHBIM IMYTEM HOHBI,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpPOBAaHHOCTh YMEHHI PACKPBIBATH CYITHOCTh OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OajlaHca 3TUX peaknui

1.10

ChopMHUpOBAaHHOCT YMEHUN OOBSACHITH 3aBUCUMOCTH CKOPOCTH

XMMHYECKON peaKklMH OT pa3Iu4HbIX (JaKTOPOB

1.11

ChopMHpOBAaHHOCT, YMEHHUH OOBSICHATH XapakTep CMEIICHUs
XUMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACHCTBUS

(mpuaIMn Jle [larense)

0611[3}{ W HCOPraHHU4YCCKasa XUMUA

2.1

CdopMHpOBAaHHOCTh YMEHUW pPACKpBIBaTh CMBICH [leproaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOILYIO, OOBSCHUTEIbHYI0O M  IPOrHOCTUYECKYIO

dbyHKIUH

2.2

ChopmupoBaHHOCTh  YMEHHIl  XapaKT€pH30BaTh  AJIEKTPOHHOE
CTPOEHHE AaTOMOB XMMHYECKHMX 2JJIeMeHTOB 1—4  mepuosioB
Ilepuoanueckoit CHCTEMbI XUMHYECKHUX  DJIEMEHTOB JI..
MenpeneeBa, UCIIOJIB3YS OHATHS «S-, p-, d-3TEKTPOHHBIE OPOUTAINY,
«QHEPTreTUYECKHE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMMYECKUX AJIEMEHTOB U UX COCIAMHEHUM MO MEPUOJAM U
rpynnam I[leppoandeckord cucTeMbl XMMHYECKHUX diaeMeHTOB J[.U.

Menneneesa

2.3

ChopmupoBaHHOCTH YMEHHI XapakTepu30BaTh (OMUCHIBATh) OOIIKE
XMMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEUIECTB Pa3IUYHBIX

KJIaCCOB, NOATBCPIKAATH CYILICCTBOBAHUC T€HEeTUYECKOM CBA3U MCKOY




HCOPraHNn4CCKUMHU BCIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN
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ChopMUpOBaHHOCTh YMEHHUH yCTaHABIMBATh INPUHAUICHKHOCTD
HEOPraHMYECKUX BEIIECTB 0 UX COCTaBY K ONPEAEIEHHOMY KIIaccy
(rpynne) coenuHeHu# (IpOCThIE BEUIECTBA — METAJLIbI U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTbI, aM(POTEPHbIE TUIAPOKCUIbBI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHHI MCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY
JUIL  cOocTaBJeHUs (OpPMYNl BEUIECTB WM YPaBHEHHH XHMHUYECKHX
peakuuii, cuctemarnueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMUS OTHEIbHBIX HEOPraHMYECKHWX BELIECTB (yrapHbli ras,
YIJIEKUCHbIA Ta3, aMMHUaK, raméHas W3BECTh, Herami€Has H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKkTepu30BaTh (ONMUCHIBAThH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHWYECKHMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAHHE I€HETUUYECKOM CBSI3U MEXTY
HEOPraHMYEeCKUMM  BEIIeCTBAMM  C  [OMOUIbIO  YpaBHEHMM

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTh ~ yMEHUW  IUTAHUPOBATb W BBINOJHSTH
XMUMHYECKUN S3KCIIEpPUMEHT (pa3sio’KeHHEe TIEepOKCHIa BOJOpOJa B
MPUCYTCTBUU KaTau3aTopa, ONpeesieHue CPeibl pAaCTBOPOB BEIIECTB
C TOMOIIBI0O YHUBEPCAIBHOTO WMHJWKATOpPA, BIMSHUE Pa3IUUHbIX
(hakTOpOB Ha CKOPOCTb XMMHYECKOM peaKlHUH, peakiuud HOHHOTO
oOMeHa, KaueCTBEHHBIE PEeaKINK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHUS, PEUICHHE SKCIIEPUMEHTAJIbHBIX 3aa4
no Temam «MeTaiibl» U «HemeTasuibl») B COOTBETCTBUU C PaBUJIAMU
TEXHUKH O€30MacHOCTH NpU OOpallleHUd C BELIECTBAMH U
7a00paTOpHBIM  00OpYIAOBaHHEM;  MPEACTaBIATh  PE3yAbTaThl
XMMHYECKOTO JKCIIepuMEeHTa B  (opMe 3aluCu  YpaBHEHHIA
COOTBETCTBYIOIIUX peakiuii u (GopMyIupoBaTh BBHIBOJBI Ha OCHOBE

OTUX PE3YIIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUU CcOOMIOAATH MpaBWJIa MOJIb30BAHUS
XUMHUYECKON TMOCYI0N M JTabopaTOpHBIM OO0OPYIOBAaHUEM, a TaKKe
IpaBuJia OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSIMU

11O BBIINIOJIHCHUIO J'Ia60paT0pHBIX XUMHWUYCCKHX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTepHu30BaThb XUMHUYCCKHUEC
ITPOLECCChI, JICKAIIMEC B OCHOBC NPOMBIIIJICHHOT'O TTOJIYYCHHA CCpHOfI

KHUCJIOTBI, aMMHaKa, a TaKKc C(I)OpMHpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00




o0mMX HAayyHBIX MPHHLOMNAX U JKOJOTMYECKHX MpolieMax

XUMHUYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCTH MPEACTABICHUI O XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJbI, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIBTYPBI
JUYHOCTH, € (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOJMMOU IS
pEelICHUS TPAKTHYECKUX 3aJad M DSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTHYECKH aHAJIM3UPOBATh
XMUMHUYECKYI0 MH(POpPMalMIO, MOIYyYaeMyl W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpPOBaHHOCT, YMEHHH COOJIOAATHh MpaBUiia JKOJOTHYCCKU
1enecoo0pa3Horo MOBEIEHUS B OBITY U TPYIOBOM JESTENBHOCTH B
LEIAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXAIOLIEH INPUPOIHON

cpeb
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Oco3HaBaTh OIMACHOCTh BO3JICHWCTBUS HAa JKUBBIC OPraHU3MBI
ONpENEeNEHHBIX BEIIECTB, MMOHMMass cMblicn Tmokasarens [I/IK,
TOSICHSITh Ha MMPUMEpax CrocoObl YMEHBIIICHUS U ITPEIOTBPAILIICHUS UX

BpCIAHOI'O BOSHeﬁCTBHH Ha Opranu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIIOJIb30BAHUEM TOHATHSI «MaccoBas JIOJs BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOIIECHUN Ta30B MPU XUMHUYECKHX PEAKIUSAX, MACCHI
BelIecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,
TEIIOBOTO A deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI

BCHICCTB, IIPCBpAIICHUA U COXPAaHCHUA SHCPIUH




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUS

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opranndeckoi XMMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJIYYCHU U HOBBIX BEIIECTB U MaTE€pUaIOB. Teopusi CTPOCHUS OpraHUYECKUX

coenquHennit A.M. byriepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpraHUYECKUX BEIIECTB. ['OMOJOTHS, M30MEpPHUSL.
XHUMHUYECKas CBSI3b B OPraHUYECKUX COCIMHEHMIX — OJIMHAPHBIE U KPaTHbBIE

cBs3u. [IpencraBienne o kiaccuUKauyu OpraHUIECKUX BEIIECTB

1.3

Homenknatypa  opraHuyeckux COEQUHEHWUN  (cucTeMaruueckas) |
TPUBHUAJBHBIE  HA3BAaHUS  BAXHEWIIMX  MPEACTABUTEIEH  KIAcCOB

OpraHn4Ye€CKuX BCIICCTB

YraeBo1opoibt

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHI psa. MeTtaH W 3TaH —
MpOCTENIINE TPEICTABUTENN AIKaHOB: (PU3HUECKHE U XUMHUYECKHE CBOIICTBA
(peakuuu 3aMeleHHs] U TOPEHUsI), HaXOKJEHUE B MPHUpOJE, MOJTyYeHHUE U

MIPUMEHEHHE
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AJIKEHBI: COCTaB U CTpOCHHUC, TOMOJIOTUYECKHUI pAd. OTHIIEH " IIPOIMUJIEH —
HpOCTGﬁH.IPIG IMpEACTAaBUTECIN AJIKCHOB!: (l)I/IBI/I‘IeCKI/IC 1 XUMHYECKHE CBOMCTBA
(peaKHI/II/I THAPUPOBAHUSA, TaJIOICHUPOBAaHHWA, THApaTallkid, OKHUCJICHHUA H

MOJIMMEPU3AIHH ), IOJTyYeHHE U TPUMEHEHUE

2.3

Ankaauensl: Oyraauen-1,3 u merunOyranueH-1,3: cTpoeHue, BaXHEUIIHE
XUMUYECKHE  CBOWCTBa  (peakuusl  MOJUMEPHU3ALINH). [Tomyuenue

CUHTCTUYCCKOTO KaydyKa U PE3UHbI
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AJIKMHBI: COCTaB M 0COOESHHOCTH CTPOCHUA, TOMOJIOTUYECKHI pAaa. AHGTI/IHCH
— HpOCTefIHJHﬁ npeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/ILIGCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPUPOBAHUA, TaAJIOTCHUPOBAHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U TPUMCHCHUC

2.5

Apenbl. benzon: coctaB, cTpoeHue, (pU3NUYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakuuu TaloOreHUPOBAHHUS W HUTPOBAHUSA), TOITYYEHHE U MPUMEHEHHE.
Tomyoun: cocraB, cTpoeHHe, PU3NIECKHE U XUMHUYECKHUE CBOMCTBA (peaKIuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U TPUMCHCHUC. ToKCHYHOCTH




apeHoB. ['eHeTnueckas CBsI3b MEX/y YIJIEBOJOPOIaMU, IPUHAAIEKALIUMU K

pa3JIMYHBIM KJlaccam

2.6

[IpuponHble MCTOYHMKHM YriaeBOAOPOAOB. lIpupoaHblii ra3 M IOIYTHBIE
HedTsHble Ta3el. Hedth m e€ mpomcxoxnenune. CrocoObl mepepaboTku
He(TU: TMEpPEeroHKa, KPEKHHT (TePMHUYECKHA, KaTAIUTHYECKUIl), MUPOJIU3.
[IpoxykTel mepepaboTku HE(PTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B

ObITy. KaMeHHBII yrosb 1 MPOIyKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeTMHEHMs

3.1

[IpenenbHble OJHOATOMHBIE CHOMPTHL. METaHOI MW 3TAaHOJ: CTPOEHUE,
¢u3nueckue U XMMHUYECKHE CBOWCTBA (PEaKIMHU C aKTUBHBIMH METAJUIAMH,
raJIor€HOBOIOPOJaMH, TOpEeHNUeE), MpuMeHeHne. BoiopoaHbie CBA3M MEXIy
MOJIEKYJIaMH CIIUPTOB. /[IeficTBHE MeTaHOJIa M JTaHOJIA HAa OPraHu3M
yesnoBeka. MHOroaTOMHbIE CITMPTBI. DTUJICHTJIMUKOIb U TJIMLIEPUH: CTPOEHUE,
¢usznueckue W XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTajlJlaMH, KaueCTBEHHasl PeaKiisi Ha MHOTOaTOMHbIEe CIUPTHI). JlelicTBue

Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHCHI/Ie TIIMHOEpHHA U OTUJICHT JIMKOJIA
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@DeHoN: CTpPOEHHE MOJIEKYNbl, (U3UYECKHe W XHUMHUYECKHUE CBOICTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anpaerunbl WM KeToHBl. DopManmpieruia, arneTalbIeTHi: CTPOEHUE,
¢bu3uvyeckne ©W  XUMHUYECKHE CBOMCTBAa (peakuMW  OKHUCICHUS |

BOCCTAHOBJICHUS, KAUECTBCHHBIC peaKHI/II/I), MOJIY4YCHUE U IIPUMCHCHHC
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OHOOCHOBHBIC TIpe/ieIbHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpOCHHE, (HU3NYECKHE M XUMHUYECKHE CBOWCTBA
(cBoiicTBa, oOIIME AT Ki1acca KUCIIOT, PeakIus dTepurKaIum), moJryaeHue
U npuMeHeHne. CTeaprHOBask U OJICHMHOBAsl KUCIOTHI KaK MPEICTaBUTEIN
BBICIITMX KapPOOHOBBIX KUCJIOT. MbLjIa KaK COJIU BBICHIMX KAPOOHOBBIX KUCIIOT,

HX MOIOILIECC HeﬁCTBHC

3.5

Crnoxnble 3¢Gupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
cnoxHbIx 3¢upoB. XKupbel. ['maponus xupos. I[IpuMeneHue KupoB.

buonornueckas POJIb ) KUPOB

3.6

VYrneBonpl: cocTaB, KiIacCH(HKAIUs  yrieBoJOB (MOHO-, JU- U
noymcaxapuibl). ['Moko3a — mpocTeduii MOHOcaxapua: OCOOEHHOCTU
CTpOEHUS  MOJEKyNnbl,  (QHU3MYeCKHe ¢  XHUMHYECKHe  CBONCTBa
(B3aumogeiicteue ¢ rtuapokcugom wmenu(ll), okucrneHMe aMMHAYHBIM
pactBopoMm okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIFOKO3BI),
Hax0XJCHHUE B MPUPOJIE, TPUMEHEHUe, Ononoruyeckas poib. GOTOCHHTE3.

deyKTosa KaK HU30MCp TJIFOKO3BI. KanMaJ'I " OCIUIK0JIO3a KaK IMPUPOAHBIC




nojumepsl. CTpoeHue Kpaxmalia v 1eJuTi0103bl. DU3nyeckue U XuMUUeCKIe

CBOMCTBaA Kpaxmaiia (TUpOJIn3, KAUECTBEHHAs PEAKLMS C HOJ0M)

A3zoTcozepKale OpraHndeckiue CoeqMHEHUS

4.1

AMUHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHu4ecKkue coequHeHus. Ousnueckue
U XUMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha IpUMEpe TIIIMLUHA).

buonornueckoe 3HayeHre aMUHOKUCHOT. IlenTrant

4.2

benku kak npupoaHble BBICOKOMOJIEKYNIApHBIE coequHeHus. llepBuuHas,
BTOPUYHAS U TPETUYHAs CTPYKTYypa O0e’aKoB. XMMUYECKHE CBOMCTBA OEJIKOB:

TUAPOJIN3, ACHATYypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMOJIEKYIIIPHBIE COETMHEHUS

5.1

OcHOBHBIE TIOHATHSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJMMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEpPU3AIluh, CPEIHSI
MoJeKynspHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COG)II/IHGHI/Iﬁ — NOJIMMEpHU3alnA U IMOJIMKOHACHCAI A

5.2

OKCIEPUMEHTAIBHBIE METOJBl W3y4YEHHUS BEHIECTB M HUX IPEBPAILCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMy NPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykos. [losydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

XuUMHUYEeCKUH deMeHT. AToM. Sapo aTtoma, M30TOMBI. DJEKTpOHHAs 000JI0YKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAINH, S-, p-, d-2JI€MEHTHI.
OcoOeHHoCTH pacnpeneneHus: JIEeKTPOHOB MO OpOUTAIsIM B aTOMax 3JE€MEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAS KOH(MUTYpaLIUs aTOMOB

1.2

Ilepuonnueckuit 3akoH u [lepuoguueckas cucrema XMMHYECKUX 3i1eMeHToB [[. 1.
MenneneeBa. CBs3b Iepuoauyeckoro 3akoHa u Ilepuoandeckoid CUCTEMBbI
xuMuueckux snemeHToB JI.MI. MenpeneeBa ¢ COBpEeMEHHOM TEOpUEH CTpOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS] CBOWCTB XMMHYECKUX DJIIEMEHTOB U
o0pa3yeMbIX UMHU TPOCTBIX U CIIOKHBIX BEIIECTB IO TPyNNaM U TEPUOaM.

3HadeHue NEepUoOaANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

Crpoenue BeniectBa. XuMudeckast CBsi3b. BUpl XMMHUECKOH CBS3H (KOBaJIEHTHAs
HETOJIIPHAs ¥ TNOJIIpHAsl, MOHHAs, MeTajndeckas). VIoHbI: KaTHOHBI U aHMOHBI.
MexaHu3mMbl 00pa3oBaHMsl KOBIEHTHOM XHUMHMYECKOH CBsi3M (OOMEHHBIM U

JIOHOPHO-aKIENTOPHBINH). BogopoaHas cBsi3b




1.4

BanentHoctb. DnekTpooTpuliaTeabHOCTh. CTEreHb OKUCICHUS

1.5

BeniectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA
COCTaBa BeLIECTBA. THUIbl KPUCTAIMYECKUX PELIETOK. 3aBUCUMOCTh CBOICTBa
BELIECTB OT TUIA KPUCTAIUIMUECKOHN peéTKu. [loHsATHE 0 NHCTIEpCHBIX CUCTEMAX.

WcTunHble 1 KOJIOUIHBIE pacTBOPBL. MaccoBasi 107151 BEIIECTBA B PACTBOPE

1.6

Knaccugukamus Heoprannyecknx coeanHeHnii. HoMmeHnkinatypa HeopraHn4ecKux

BCIICCTB

1.7

Xumunueckas peaknus. Kinaccuduxanuss XauMuyeckux peakiiuii B HEOPraHu4ecKoi
1 OpPraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MacChl BEILIECTB, 3aKOH COXPaHEHUS U

OpeBpaliCHUs SHCPIUU TP XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (JaKTOPOB

1.9

O6patumbie peaknuu. XHUMHYECKOe paBHOBecue. DaKTOPHI, BIUSAIOIMIME HAa

COCTOsIHME XuMHUYecKoro pasHosecus. [Tpunnun Jle [larense

1.10

OnektponuTHdeckas auccormainusa. CuibHble W ciabbie AmekTposmTthl. Cpena
BOJTHBIX PAacCTBOPOB BEIIECTB: KHCIIAsi, HEUTpalibHas, IMIeJoYHas. Peakiimu HOHHOTO

oOmeHa

1.11

OKXHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuu

Heoprannueckas xumus

2.1

Hemerannsl. Ilonoxkenne HeMetaiwsioB B I[leproauyeckoil cucreMe XMMHUYECKUX
anemenToB JI.MI. MenpaeneeBa u 0COOCHHOCTH CTpPOCHHSI aTOMOB. Du3nueckue

CBOMCTBa HEMETAJIOB. AJIOTPONHS HEMETAIJIOB (Ha MpUMepe KUCIOpoa, CEphbl,

dhocdopa u yrieponaa)

2.2

XUMHUYECKUE CBOWCTBa BAKHEHIINX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbocthopa, yraepoma W KpPEeMHHUS) M UX  COCOUHEHUH  (OKCHJIOB,
KUCJIOPOJCO/ICPKAIIMX ~ KUCIIOT, BOJOPOAHBIX coenuHeHuid). [IpumeHeHue

Ba)XKHEHIIINX HEMETAJLJIOB U UX COG,I[I/IHCHI/Iﬁ

2.3

Mertannel. IlomoxxeHue MeTaajloB B Hepuoz(nquKoﬁ CUCTEMC XHMHUYCCKHUX
JJICMCHTOB Z[I/I Menpeneena. OcobenHocTu CTPOCHHUA DJICKTPOHHBIX 000JI04YEK
aTOMOB MCTAJIJIOB. O6H_[I/Ie Cl)I/I?»I/I‘leCKI/IC cBoricTBa MeTaainoB. CriaBel METaJJIOB.

9HeKTpOXHMI/I‘{eCKHﬁ paa HaHpﬂ)KeHI/Iﬁ MCTAaJlJIOB
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XVMHYECKUE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KaIHid, KaabIUil, MarHUi,
ATIOMUHHUH, IIUHK, XpOM, KeNe30, MeOb) U uX coenuHeHui. OOmme crnocoobl

IMOJIY4CHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy N TCXHUKC

2.5

I'enetnueckas CBS3b HCOPraHNUYCCKUX BCIICCTB, MPUHAJICKANIUX K PA3JIUIHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumum B 0OECHEUYEHUH HKOJOTUYECKOW, SHEPreTUYEeCKOW U TIHIIEBOM
0€30MacHOCTH, PAa3BUTHH MeAWIUHBI. [IoHATHE O HAYYHBIX METOJAX TO3HAHWHS

BCIICCTB U XUMHNYCCKUX peaKI_II/Iﬁ

3.2

[IpencraBiernst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO TOTYYCHHUS
BOKHEHIIMX BelIeCTB. YUelnoBEK B MHpE BEIIECTB W MaTEPUATIOB: BaXKHEWILIHE
CTPOUTEIIbHBIE MaTepuajbl, KOHCTPYKIIMOHHBIE MAaTE€pHalbl, KPacKH, CTEKIO,
KepaMuKa, MaTepuajbl Uil JJIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKHE U

MUHEpaJIbHbIE y100peHus
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XuMHusi W 370pOBbE UEJIOBEKA: TPaBHJIAa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, npaBuiia 0€30MaCHOTO UCIOJIH30BAHUS MTPENapaToB OBITOBON XUMUH

B IIOBCEIHEBHOU KU3HU
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