


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHU Ha YpOBHE CpelHEro odiiero oopazoBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpa3oBaHHH B
Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHsS (penepaibHOM
oOpaszoBaTeibHON mporpamMmbl cpennero obmiero obpazoanus (POII COO),
npeacTaBiieHHbIX B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe
COQO, c¢ yuérom KoHuenuuu mnpemnojgaBaHus y4eOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX oOpranu3auusax Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHbIE 00pa3zoBaTeibHbIE MPOrpaMMbl, U OCHOBHBIX MONOXeHUU «CTpaTeruu
pa3Butusa BocnuTtaHus B Poccuiickonn ®enepanuu Ha nepuon ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEIETICHUIO 00IIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHHs W TpeOOBaHUW K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

Xumudeckoe 00pa3oBaHUE, MOIy4aeMOE BBITYCKHUKaMU 0011e00pa3oBaTeIbHOM
OpraHU3alNY, SBJISAETCS HEOTHEMJIEMON YacThIO0 UX 00pa30BaHHOCTU. OHO CITYKHUT
3aBEpIIAIOIIMM 3TAllOM peali3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX  LEHHOCTEM, NPUCYHIMX  LEJIOCTHOM  CHCTEME  XMMHYECKOIO
oOpa3oBaHMs. OTH I[IEHHOCTHM KacalOTCsi IIO3HAHUS 3aKOHOB  IPHUPOJBI,
(opMUpOBaHUS MHPOBO33PEHUST U OOIIEH KyJIbTYphl UEIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBI0 M HPHUPOJIHOM
cpene. Peammsyercs xumuueckoe oOpa3oBaHuE OOYy4YalOLIUXCS Ha YpPOBHE
cpeaHero oOmero o0pa3oBaHUS CpEeACTBAMU Y4eOHOTO TpeaMeTa «XHUMHS»,
COJIEp)KaHUE M IOCTPOCHHE KOTOPOrO OIPEIENEHbl B IporpamMme IO XHMHH C
yuéToM crneuuUuK HayKd XUMHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON KM3HHU OOIECTBa, a TAKXKe C YUETOM OOIIMX LIeNel U MPUHIIUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUsl Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyl poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHo B3aMMOAECHCTBYSL C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B cootBercTBHUM ¢ OOmMMHM UEISIMH W TOPUHIIUIIAMH CpPEAHEro oOIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.
CocrapistoniuMu ~ IpeAMeTa  «XUMHs»  SBISIOTCA  0a30Bble  KypChl  —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

I[lonx HOBBIM yrioM 3peHus B mpeaMere «XuMus» 0a30BOro  ypoOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3UIIUH,



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

Envnaa cucrema 3HaHMM O BaXKHEWIIMX BENIECTBAX, HMX COCTABE, CTPOECHHUM,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMmH, PACKpBIBAIOT €€ pOJib B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH UH(POPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypOBHS  WM3Y4YEHUS  OPHUCHTHPOBAHO  Ha
dbopMupoBaHuEe y OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B niane pemieHust 3aja4 BOCIUTAHUS, PA3BUTHS U COIMATHM3AIMU O0YyUYaIOIIUXCS
OPUHATBIE MPOTrpaMMOM IO XUMHUHM MOJIXOAbl K OMNPENEIICHUIO COAECPKAHUS U
NOCTPOCHHSI TIpeMeTa IMpeayCMaTpUBAlOT (QOPMUPOBAHUE YHHUBEPCATBHBIX
y4eOHBIX JIEWCTBHM, UMEIOMUX 0a30BO€ 3HAYECHHME IS PA3TUYHBIX BHUJIOB
JIESTENBHOCTHU: PEIIeHUsT mpoOsieM, MOUCKa, aHaanu3a U 00paboTku MHQOpMAIUH,
HEOOXOIUMBIX NJIi MPUOOPETEHHS OMbITAa MPAKTUYECKON M HCCIIETOBATEIbCKOM
NEeATEeNIbHOCTHU, 3aHUMAIOIIEH Ba’)KHOE MECTO B MO3HAHUU XUMHH.

B mpakTuke mnpenomaBaHMs XUMHHM KakKk Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHUs, TaK M HA YPOBHE CPETHETO OOIIero oOpa3oBaHus, MPU ONPEICICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTH Ye€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHo JaHHOM TOYKE 3pEHHUsI TJIABHBIMH LEISIMU U3YUYCHHS TIpeaMeTa « X UMHUSI»
Ha 6azoBoM ypoBHe (10 —11 kJ1.) SIBASFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE fI3bIKa HAYKH, YCBOCHHE W IMOHHMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUMU,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MOBCEIHEBHOM KU3HH;

e pa3BUTHUE YMEHMI U CIIOCOOOB JIEATEIILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJCHUEM TMPABUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ stuMm, conepkaTenbHas XapaKTEpHCTHKA IeJed W 3aJad HU3y4YCHHS
npeaMeTa B mporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMU NPHOPUTETaMH B CHUCTEME CpelHero obdiiero obpasoanus. CeromaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpEeANoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TUM npu U3ydeHUU MNpeaMera «XUMUsS» JTOMHHHUPYIOIIEE 3HAUCHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajganTamus OOYyYalolmUXCsl K YCJIOBHSIM JIMHAMUYHO pPa3BUBAIOUIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y 00yJarONIMXCsl KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHITHI),
MMEIONIUX YHUBEPCAJIbHOE 3HAYEHHE [JIs Pa3JIUYHBIX BHUAOB JESTEIbHOCTH:
perieHus: mpooiieM, MOWCKa, aHanmu3a U 00paboTKu MHGOPMAIHH, HEOOXOAMMBIX
JUIs IpUOOPETEHHSI OMbITA JESTEIBbHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B
MO3HAHUU XMMUH, a TAKXKE JIJISl OLIEHKU C MO3UIUN HKOJIOTHUYECcKO 0e30ImacHOCTH
XapakTepa BIUSHUS BEUIECTB U XUMUUYECKUX MPOLIECCOB HA OPraHWU3M 4YeJIOBEKa U

INPpUPOAHYIO CPCOY,



pa3BUTHE TIO3HABATENILHBIX HWHTEPECOB, WHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHuE W pa3BUTHE y OOYYAIOIIUXCS AaCCOLMATUBHOTO U JIOTMYECKOIO
MBIIIUICHUS, Ha0JI0/1aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCMIUTaHWE Yy  oOyyaromuxcss  YOeKIEHHOCTH B T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUH TJI00abHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW MJI TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueOGHOM mutaHe cpemHero obimiero oOpazoBaHHs TpeaMeT «XUMHUs» 0a30BOro
YpOBHS BXOJUT B COCTaB TmpeAMeTHONW obnactu «EcTecTBEeHHO-Hay4YHbIC
IPEIMETH.

OO6miee yucino 4acoB, OTBEAEHHBIX JIs HU3YYEHHUS XUMHUU, HA 0A30BOM YPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHMHU

[Ipenmer opranuyeckor XuMHHU: €€ BO3HUKHOBEHHE, PA3BUTHUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [omoJorus, u3oMepusi. XHUMHUYecKas CBs3b B
OpraHUYeCKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienne o kiaccudukanuum opraHudeckux BemecTB. HomeHknarypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.
OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEeBpalllCeHU:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTHUYECKUI psii. MeTaH U 3TaH — IpocTeuine
NPEICTABUTENN aJKaHOB: (U3NYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
3aMEUIEHUs U TOPEHUS ), HAXOKIECHUE B IPUPOJIE, MOITYYEHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUU psAn. OTUIEH U MPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUM, OKHCICHUS H
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Anxamuensl: OyrtamueH-1,3 wu wmetmwnOyrtaauen-1,3: cTpoeHue, BaKHEUIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTMYECKUI psiA. ALETHIIEH —
OPOCTEHIINK MpeACTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MUYECKHE W XMMHUYECKHE CBOMCTBa
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHHE U NPUMEHEHHE. T01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTHueckass CBSA3b MEXAY YIJIEBOAOPOJAMHM, IPUHALICKAUIUMU K
Pa3TUYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKHU YT1€BOAOPOAOB. IlpuponHblii a3 u nonyTHbe HEQTIHbBIE
ra3pl. Hedgte u e€ mpoucxoxaenue. Crocodbl nepepaboTku HePTH: MEepEeroHka,
KPEKHHI (TepMHUYECKUH, KaTaJuTU4YecKuil), muponu3. IIpoaykTsl mnepepaboOTKu
He(pTHU, MX MPUMEHEHHE B TMPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroiap u
MPOJYKTHI €0 MepepadboTKHU.

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHsI BELIECTB M MUX NPEBPALICHUN:
O3HAaKOMJIEHME C 00pa3lamMu IJJacTMAcC, Kay4yKOB M PE3UHbI, KOJUICKIUH
«Hedtp» u  «Yromp», MOAENIUPOBAHUE  MOJIEKY]  YIJIEBOJIOPOJAOB H
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borunciiennst o ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJHOTO BEIECTBA WM MPOAYKTa peaklud MO H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIINH ).

Kucaopoaconepsxkamue oprann4ecKue coeIMHEHHA

[IpenenpHbIE OTHOATOMHBIC CITUPTHL. METaHOJ U 3TAHOJ: CTPOCHUE, (PU3nUecKue u
XUMUYECKHE CBOMCTBA (PEAKIIMU C aKTUBHBIMU METAJJIAMH, TAJIOT€HOBOJAOPOAAMHU,
rOpeHHEe), NpUMEHEHUE. BomOpoaHBIE CBA3M MEXAY MOJEKYJaMH CIUPTOB.
JleficTBHE METAaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMUYECKHE  CBOWCTBAa  (B3aMMOJEHCTBHE CO  IIEJOYHBIMH  METaJUIaMH,
KaueCTBEHHAas peaklMsi Ha MHOIOATOMHBbIE CHUPTHI). JleiicTBUE Ha OpraHu3M
yenoBeka. [[puMeHeHue rnieprHa U STUIEHTJIKOIIS.

deHOoIT: CTPOCHUE MOJIEKYJIIbI, (PU3NIECKUE U XMMUICCKHE CBOUCTBA. TOKCHYHOCTH
denona. [lpumenenue ¢genona.

Anbaerunsl U kemownsi. Dopmanbierus, aleTaabIeTul: CTpoeHue, GU3NIECKue U
XUMUYECKHE CBOMCTBA (pPEaklMU OKUCJIEHUS U BOCCTAHOBIICHUS, Kau€CTBEHHBIE
peaKkiuu), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TpeJebHBIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAsi U YKCYCHas
KHUCIIOTBI: CTpOeHUe, (PU3NIEeCKUEe U XMMUYECKUE CBOMCTBA (CBOMCTBA, oOIMe IS
KJlacca KHUCJIOT, peakuus OdTepudukanuu), TOIy4eHHEe U pPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.
Crnoxnbie 3QUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MAPONH3 CIIOXKHBIX
sa¢upoB. Kupel. 'maponus xkupoB. [Ipumenenune >xupoB. buomornueckas poib
KHUPOB.



VYrneBoasl: cocTaB, KilacCU(PUKaLUMs YriaeBOAOB (MOHO-, JU- W TOJUCAXAPUIBI).
['moko3a — mnpocTedmuii MoHOcaxapua: OCOOCHHOCTHM CTPOCHHSI MOJEKYJIbI,
dbu3nUecKkue U XMMUUYecKkue cBoMcTBa (B3aumoseiicTBue ¢ ruapokcuaom meau(Il),
OKHCJIEHHE aMMHUa4YHbIM pacTBopoM okcuaa cepeopa(l), BoccraHoBIeHuE,
OpOo’KeHHE TIIIOKO3bl), HAXO0XJACHHE B NpPHUpPOJAE, NPUMEHEHHE, OMOJOorhyecKas
ponb. dorocunTe3. PPyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemmono3a Kak mOpupojHble noiaumepbl. CTpoeHue Kpaxmaia u
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHHUsSI BELIECTB M UX NPEBPALICHUN:
npoBeJieHre, HaOJI0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aumomercTBHE Kpaxmayia C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
PacuétHrnlie 3agaun.

Borunciienust o ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJHOTO BEIECTBA WM MPOAYKTa PEaklUd MO HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOIYKTOB PEaKIIUN).
A3zoTcoepxkalire OpraHuuecKiue CoeTMHEHNUS.

AMUHOKUCTIOTHI Kak aMdoTepHble opraHudeckue coenuHenus. Dduzmdeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha NpuMepe TiuiuHAa). buonormueckoe
3Haue€HWE aMUHOKUCTOT. [lenTuab.

benku kak TpUpoOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuyHasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHsI BELIECTB M MUX MPEBPALICHUN:
HaOJII0/IEHUE U OMKCAHUE IEMOHCTPAILIMOHHBIX ONBITOB: JIEHATYypalus OeIKOB MpH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoJieKy IsIpHbIE COeAMHEHUS

OCHOBHbBIE TOHATHUS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJIMMEPHU3ALIMS U TTOJIMKOHIECHCALIHS.

OKCHEpUMEHTAJIbHBIE METOABl M3YYEHHsI BELIECTB M MUX MPEBPALICHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.



Peanu3anusa MeXNpeIMETHBIX CBA3EH NPU U3YYEHUM OpraHMYecKou xumuu B 10
KJIaCCE OCYLIECTBIIIETCS YEpe3 UCIONIb30BAHNE KAaK OOLIUX €CTECTBEHHO-HAYYHBIX
[IOHATUM, TaK U MOHATUM, SABIIAIOIIUXCSI CUCTEMHBIMU U1 OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAy4YHbIE MOHSATHUSA: SIBJIEHWE, HAay4yHbIH (HaKkT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

dusukKa: Marepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SJHEPreTUYECKUN
YPOBEHB, BEILECTBO, TEIO, 0OBEM, arperaTHOE COCTOSHUE BELIECTBA, (PU3NUECKUE
BEJIMYUHBI U €AMHULBI UX U3MEPEHHUS.

buonorusa: xnerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3Me,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, IOJIE3HbIE HCKOIMAEMbIE, TOIIMBO,
peCcypehl.

TexHOoNorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAaHUS, MOIOIIUE
CpeACTBa, JICKAPCTBEHHBIE M KOCMETHUYECKME IIpernaparsl, Marepuanbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMHUYECKUI AJIeMEHT. ATOoM. Sapo aroma, M30TOMBI. DIEKTPOHHAs 00O0JIOYKA.
DHepreTuyeckue ypoBHH, MOAYPOBHH. ATOMHbBIE OpOHTaNH, S-, P-, 0- 3JIEMEHTHI.
Oco0eHHOCTH pacmpeneNieHusl JIEKTPOHOB MO0 OpOUTaIsIM B aToOMax AJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYpAIUsi aTOMOB.
IIepuonnuecknii 3axkoH U llepuoanueckas cucrema XuMu4eckux 3yemenTos [[. U.
MenpneneeBa. CBsi3b MNEpUOAUYECKOrO0 3akoHa H lleprognyeckoil cHCTEMBI
xuMu4deckux 3nemMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBS3b. BUIbI XMMUYECKOW CBA3U (KOBaJECHTHAs
HEMoJsIpHAs M MOJspHas, MOHHAs, MeTainyeckas). MexaHu3Mmbl 00pa3oBaHMs
KOBaJICHTHOM XWMHYECKOW CBsi3u (OOMEHHBIH ¥ JOHOPHO-aKIETITOPHBIN).
Bomopognasa  cBsa3p.  BaneHTHOCTB.  DneKTpoOTpULATENBHOCTH.  CTENneHb
OKHcCIJIeHUs. IOHBI: KATUOHBI U AHUOHBI.



BemniectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSIHCTBA
COCTaBa BEHIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIA KPUCTAIIINYECKOU PEIIETKH.

[Tondatue o pucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWIIHBIE PAaCTBOPBL.
MaccoBas 10Jisl BEIlIeCTBa B paCTBOPE.

Knaccuduxanus Heopranmdeckux coeauHeHuil. HomeHkiatypa HeopraHM4eCKuX
BEIIECTB. ['€HeTHUYecKass CBSI3b HEOPTraHMYECKUX BEIIECTB, MPUHAJIEKAIINX K
Pa3IMYHBIM KJIACCAM.

Xumnueckas peakiusa. Knaccudukanus XMMHUUECKUX pEeaKluii B HEOPraHUYeCKoi
Y OPraHUYECKOM XMMHUHU. 3aKOH COXPAHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBPAILICHUS SHEPTUU TPU XUMHUYECKUX PEaKIUSIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT paszIu4HbIX (akTopoB. OOpaTUMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [laTtenbe.

Onektponutnyeckas auccouuanus. CunbHble W ciiadblie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.
OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJIbl  M3yYE€HUs BEHIECTB M HX MPEBPalICHUI:
nemoHcTpanus Tabnun «llepuonnyeckas cuctema xumudeckux sinementos 1. .
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOACHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIoKEHHE EPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTaau3aTopa, ONpPEEICHUE CPEeabl PACTBOPOB BEILIECTB
C TOMONIbIO YHHMBEPCAJIBHOTO HWHIUKATOpa, pEeakluu HOHHOTO oOMeHa),
pOBEJIEHNE MPAKTHUECKO paboThl «BnusiHue pa3nuyHbix PakTopoB Ha CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacuérel o ypaBHEHMSIM XMUMHYECKUX PEAKIU, B TOM YUCJIE TEPMOXHUMHUYECKUE
pacu€Thl, pacu€Thl C HCIOJIB30BAHUEM ITOHATHUS «MACCOBasl JOJISI BEILIECTBAY.
Heoprannuyeckasi xumust

Hemerannel. Ilonoxenune HemeramioB B lleppoanmdeckoil cUCTeME XMUMUYECKHX
sanemenToB JI. . MenneneeBa u O0COOCHHOCTH CTPOCHUS aTOMOB. Du3MUecKue
CBOMCTBA HEMETAJJIOB. AJUUIOTPONHUS HEMETAIUIOB (HAa MPUMEPE KUCIOPOAA, CEPHI,
dbocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa BAXHEUIIUX HEMETA/UIOB (Tajlor€HOB, CEpbl, a30Ta,
docthopa, yrimeponsa M KpEeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHne BaXKHENIINX HEMETAIIOB U UX COEUHECHUM.

Meramibl. Ilonoxenune wmerammoB B Ilepronnyeckor cucCTEME XHUMUUYECKHAX
sanementoB JI. YI. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIOUEK



atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrijiaBbl METaJLIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METAJUIOB.

XUMUYECKHE CBOMCTBA BaXXHEUIIIMX METAJUIOB (HATPHUH, Kalauil, Kalblui, MarHui,
ATIOMHUHU, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCUHEHUM.

O6mue cnocoObl MmonydyeHUus: MerauioB. llpuMeHeHwe MeTanyoB B OBITY H
TEXHHUKE.

OKCMEPUMEHTAIBHBIE METOJIbl U3YUYEHHUS BEUIECTB M UX MPEBPAIICHUN: U3YUCHUE
KoJulekuuu  «MeTamuibl W CIUIaBbl», O00pa3lloB  HEMETAUIOB,  pEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuétHnle 3agaun.

Pacuéter Maccel BemiecTBa WM 00BEMA Tra30B 10 HW3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponpr xumuum B 0O0€CHEUEHUH DSKOJIOTHUYECKOM, HSHEPreTHYECKOW U MHIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus o0 OOIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO MOJYyYEeHUS
BAXHEHIINX BEILIECTB.

UYenosek B MUpE BELIECTB U MAaTEPUAJIOB: BaXKHEUILINE CTPOUTEIIbHBIE MATEPHUAJIBI,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPacKH, CTEKJIO, KEepaMHKa, MaTepHAJIbl IS
AJIEKTPOHUKH, HAHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAJIbHBIE YT00pEHUSI.
XumMusg W 300pOBbE 4YEJOBEKAa: IIpaBWia MCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MacCHOTO UCIOJIB30BAHUS MPENnapaToB OBITOBOM XUMHH
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpHU M3y4eHHH OOIeld M HEOPraHHMYeCKOU
xumMuu B 11 Kjacce OCYyIIECTBISETCS Yepe3 WCIOIb30BaHUE Kak OOIIMX
€CTECTBCHHO-HAYYHBIX ITOHATUH, TaK U MOHATHUM, ABISIOMIMXCA CUCTEMHBIMU IS
OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [TUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MMOHSATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanMM3, CUHTE3, KJIACCHU(pUKAINS, TEPUOAUIHOCTh, HAOIIOACHHUE, DKCIECPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, SABJICHUE.

dusuka: Marepus, SHEPIHUs, Macca, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOM, PAJIHOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKUI YPOBEHb, BELIECTBO, TEIO,



00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MUYECKUE BETUYMHBI M €AUHUIBI HX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, opranusM, dKocucreMa, onochepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILLIECTB B OPraHU3Me.

['eorpadusi: MuHepasnbl, TOpPHBIE MOPOIbI, IOJE3HbIE HCKOMAEMbIE, TOIUIMBO,
PECYPCBL.

TexHonorusi: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYprusi, MPOU3BOACTBO
CTPOUTENBHBIX MaTepUaJIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IHILEBAS
OPOMBIIIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX [MpenapaTroB, MPOU3BOJICTBO KOHCTPYKIHOHHBIX MaTepuasos,
AJIEKTPOHHAs MPOMBIIIIEHHOCTb, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K  pe3yibTaTaM  OCBOCHMS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcCTBUM € CHCTEMHO-AEATEIBHOCTHBIM TMOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCUMCKONW TPAXKIAHCKONW HUIASCHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

[IEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUN JHMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;
TOTOBHOCTh U CHOCOOHOCTh OOYYaloUIMXCsl PYKOBOJCTBOBATHCS B  CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YWE MPAaBOCO3HAHUS HKOJOTHYECKON KYIbTYphl U CIOCOOHOCTH CTAaBUTh IIEJH
U CTPOUTH KM3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS NPEeAMETa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCIIUTATEIHLHOM JESITEIbHOCTH B COOTBETCTBUM C TYMAaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMU U  HUJ€ajaMu
POCCHIICKOTO TPa)JTaHCKOTO OOIIecTBa, MPUHATHIMU B OOIECTBE HOpPMaMU U
NpaBWJIaMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  TPOIECCaM  CaMOIIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YyYaIOIINUXCSI.
JIn4HOCTHBIE  pe3yJIbTaThl  OCBOCHHMS  NpeaMera  «XHUMHUS»  OTPaKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0oOy4JarommXcs M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS OOYYAaIOIIMMHUCS CBOUX KOHCTUTYIMOHHBIX TpaB M O0O0s3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABIEHUS O COLMATIbHBIX HOPMAaX U MPaBUIAX MEKIUYHOCTHBIX OTHOIICHUHN
B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM NESITEIBHOCTH MPHU CO3JAaHUU Y4EOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JTOTUKY U apryMEHThI
JIPYTUX MPU aHAJIM3E PA3IUYHBIX BUJOB YUCOHOM NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIMTAHHUA

LIECHHOCTHOTO  OTHOLICHUSI K HMCTOPUYECKOMY H  HAYYHOMY  HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca W TMO3HABATEIbHBIX MOTHMBOB B TOJYYEHHHM U TOCJIEAYIOIIEM aHAIU3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIOCOOHOCTH OIICHUBATh CUTYyalluW, CBA3aHHBIC C XUMHUYCCKUMH SIBICHUSIMU, U
NPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUE U MTOCTYNKHA CBOMX TOBAPHILEH C MO3ULINI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBHM 3THX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMS LIEHHOCTEH 310pOBOro U 6e30macHoro odpasa >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UUYECKOMY M TCUXUYECKOMY
310POBBIO;

cOONIIOICHUST TpaBWI OE30MacHOr0 OOpalieHuss C BemecTBaMU B OBITY,
MTOBCEJIHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMAaHUS [IEHHOCTHU TMPaBWJ WHANBUIYAIBHOTO W KOJJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTyalUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEICTBUI U HENPUATHS BPEIHBIX NPHUBbIUEK (yHOTpeOJIeHUs
aJIKOT0JIs1, HAPKOTHUKOB, KYypEeHUs);

5) TpPyA0BOr0 BOCIIMTAHMS

KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTH B y4e0HO-HCCIIeIOBATETHCKON
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM Ha aKTHBHOE y4yacTHE B PEUICHUM MPAKTUYECKUX 3aJlady COLUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUYEHHIO NMpodeccuil pa3inyHOro pojia, B TOM YUCTIE
Ha OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHHUI M0 XUMUH;



YBAXEHUA K TPYAY, JIIOIAAM TPYJla U pe3yiabTaTaM TPYAOBOU AEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHOU TPAEKTOPUU OOpa3oBaHMUS,
Oynymieit mpodeccun U pean3ali COOCTBEHHBIX )KU3HEHHBIX MJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEM K XHWMHH, MHTEPECOB U MOTPEOHOCTEH
00I11eCTBa;

6) 3K0JIOTNYeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH I€JIeCOO00pPa3HOr0 OTHOIICHUSI K TPUPOJE, KaK HCTOUYHHUKY
CYILLIECTBOBAHHUS )KM3HU HA 3E€MIIE;

NOHUMAHUSI TJIOOAJIBHOTO  XapakTepa JKOJOTUYECKUX MpoOieM, BIUSHUS
SKOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/Ib;
OCO3HAHUS HEOOXOJAMMOCTH HCIIOIb30BaHUS JIOCTMIXKEHUM XUMHH JJIsI PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO TPUPOAOTOJIH30BAHUS;

AKTUBHOTO HEMPHUATHS JEUCTBUN, MPUHOCAIIUX BPE OKPYXKAIOIIEH MPUpPOTHOM
cpene, YMEHHsI MPOTHO3UPOBATh HEOJArONMpPUsITHBIE YKOJIOTHYECKUE TMOCIEACTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHUS Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUs, JKOJOTHUYECKON KYJIBTYPHI,
OTbITa NEATEIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUS CHEUPUKA XUMUU KaK HAyKH, OCO3HAHUS €€ posid B (OPMUPOBAHHUH
PaIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3JJaHUU LIETOCTHOTO MPECTaBICHUS 00
OKpY)KaloIIEM MHUpPE KaK O €JIMHCTBE IMPUPOAblI U 4YEJIOBEKAa, B IO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH TPOOJIeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH JIJII COBPEMEHHOM ITUBHIIM3AIIMH: B
e€ TyMaHUCTHYECKOW HAIpaBICHHOCTH W Ba)XHOW POJHM B CO3[aHUW HOBOW 0Oa3bl
MaTepHAIbHON KYJIbTYPhI, PEIICHUHN TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPHEBOW, DSHEPreTUYECKOM, NUIIEBOM M 3KOJIOTHMYECKOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, 00ECIIEYCHUH yCIOBUH YCIEIIHOTO TPya
1 SKOJIOTUYECKU KOM(POPTHOM KU3HU KAXKJIOr0 YjieHa 00IIeCTBa;
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB TMO3HAHWS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTH HCIIOIh30BAThH MOTy4aeMbIe
3HaHUS JUIsl aHaidu3a W OOBSICHEHUS SBJICHUN OKPYXKalOIIero Mupa U
MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBAaHHBIE 3aKJIIOUECHHS Ha



OCHOBE HAay4yHbIX (AKTOB M HUMEIONIUXCS JAaHHBIX C MEJIbI0 TOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTU CaMOCTOATENIBHO HCIOIB30BaTh XUMUYECKUE 3HAHUS JJISI PEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUSX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATENBCKON J1ESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHHUIO,
K AaKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHUW 10 XHUMHM B COOTBETCTBUU C
KU3HEHHBIMU TTOTPEOHOCTAMU;

UHTepeca K OCOOCHHOCTSM TpyAa B pazIu4HbIX cdepax mnpodheccuoHaTbHOM
NeSTeTLHOCTH.

METAINPEIMETHBIE PE3YJIbTATbI

MeranpeIMeTHbIE pPE3yJbTaThl OCBOCHHUS YYEeOHOTO TpeaMera «XUMHUS» Ha
yYpPOBHE CPEIHEro 00IIero o0pa3oBaHus BKIHOYAIOT:

3HAYUMBIC TSI dbopMHpoOBaHUS MHPOBO33PCHUS oOyJaroImxcs
MEXTUCIMIUIMHAPHBIC (MEKIPEIMETHBIC) OOIIEHAYYHBIC TMOHITHS, OTPaKaroIIHe
IICJIOCTHOCTh HAYYHOW KApTHHBI MHUpAa H CICHH(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (MaTepusi, BEIECTBO, SHEPTHUs, SBJICHHE,
npolecc, CUCTeMa, HaydHbId (PakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHUE);
YHUBEpCAJIbHbIE y4eOHble JeHcTBUA (TO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,
PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPaMOTHOCTH U COITMAIIBHOM KOMITIETEHIIMH 00Yy4YaloIInXCs;

CIIOCOOHOCTh 00YYAIOIIUXCSl KCIOJIb30BaTh OCBOCHHBIC MEXIUCITUIUIMHAPHBIE,
MHUPOBO33PCHUYECKUE 3HAHUA W  yHHBEpPCAJbHbIE y4deOHbIE JCHCTBUA B
ITO3HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJibTaThl  OTPAXAalOT  OBJAJCHUE  YHUBEPCAIHHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYISTUBHBIMU
JNEUCTBUSMU.

OBiajeHne yHUBEPCATbHBIMU Y4eOHBIMH MO3HABATEIbHBIMU JI€HCTBUSAMM:

1) 6a30Bble JJOrHYecKHe AeidCTBHS:

CaMOCTOSATEIHHO (POPMYIHUPOBATH M aKTYaJTU3UPOBAThH MPOOIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEJICIISITh MENN JAeATENHHOCTH, 3a/1aBasi TApaMETPhl U KPUTEPUU UX TOCTHKCHHSI,
COOTHOCHTbH PE3YyJbTAThI ICITEILHOCTH C MIOCTABJICHHBIMHU IIECIISIMH;

WCIIOJIb30BaTh TPH OCBOCHWHM 3HAHWUW TMPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICNIATh XapaKTePHbIC NMPU3HAKK TIOHATHA W YCTAHABIMBATh WX B3aUMOCBS3b,
MCITIOJIE30BaTh COOTBETCTBYIONIUE TIOHATHUS JIJISI OOBSICHEHUS OTIEIBHBIX (DAKTOB H
SIBIICHUI;



BBHIOMpATh OCHOBAHUS U KPUTEPUM JJIs1 KJIACCHU(PUKAIIMU BEIIECTB U XUMUUYECKUX
peaxkuuu;

YCTaHABIIUBATh MPUYNHHO-CJICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTU W TPOTUBOPEUMS] B PacCMaTPUBAEMBIX SIBJICHUSAX,
(dbopMyTHUpPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh B MPOIECCE IMO3HAHUS, HUCIOJB3YEMblE B XUMHHU CHUMBOJUYECKHE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHUE XHMHUYECKOU
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABIICHUS JJIS BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHMS BEIIECTB W XHUMHUYECKUX
peaKiuu;

dbopMynUpoBaTh IENM W 3a7a4d HCCIEIOBAHHUS, MCIIOJIH30BaTh MOCTABICHHbBIC U
CaMOCTOSITEIbHO  COPMYJHUPOBAHHBIC BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI 11 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU  CaMOCTOSITEIBHOTO  IUJIAHUPOBAaHUS WU MPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0O/IaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111€HNST ¥ BBIBOJIbI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJILTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperaTb  OMBIT  YYCHHYECKOW  HMCCIIENOBATEIbCKOH W NMPOSKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
NOMCKY METOJOB pEIICHHUS MPAaKTUYECKUX 3a7ay, HPUMEHEHHIO pa3IMYHbIX
METOJI0B MTO3HAHMUSI.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(pOpManuu (HaydHO-TIOMyJsipHas
auTepaTypa XMMHYECKOTO COAEpXKaHHUs, CIpPaBOYHbIE TOCOOHUs, pecypchl
WNuTtepHera), aHanu3upoBaTh HWHGOOpPMAIMIO pPa3IMYHBIX BHIOB H  (GopM
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaTH 3aNIPOCHI U PUMEHSATH Pa3JIMYHbIE METOJIBI TIPH MTOUCKE B 0TOOpE
uH(pOpMaIi, HEOOXOJUMOM JIsi BBINIOJHEHHUS YYEOHBIX 3a7ad OMpeNelEHHOTO
TUIIA;

npuoOperarb  OMNBIT  KMCHOJIB30BaHHUS  MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MNpeACTaBICHUS HHPOPMALINU
(cxeMbl, rpaduKH, JUarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAay4HBIH SI3bIK B Kaue€CTBE CpeACTBa MpH padoTe ¢ XUMHYECKOU
uH(popMalMeil: NPUMEHATh MEXNpeaMeTHble ((U3MUEeCKHEe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (OpMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HATJITHOCTH.

OgiaeHre YHHBEPCATbHBIMH KOMMYHUKATHBHBIMY JIeHCTBUSIMU

3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJA€ AMAiOra W/WIH
JUCKYCCUM,  BBICKAa3plBaTh  HUJeH, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYNIaTh C TMpe3eHTalueld pe3yJbTaTOB I103HABATEIbHONW JI€SITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMM MPU BBITTOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPaKTUYECKONH padOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIIENOBAHUNA NMYTEM COTJacOBaHUS MO3ULIMN B
X071 00CYXJIeHUsSI 1 0OOMEHA MHEHUSIMH.

OBiaieHUe YHUBEPCATBHBIMH PEryJTUBHBIMHU AeHCTBHUAMM:

CaMOCTOSITEJIPHO ~ IJIAHUPOBaTh M OCYLIECTBIATH CBOIO  I103HABATEIBHYIO
JesITeIbHOCTh, OmNpeaensas e€ Melu M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEUIaraéMblii  aNropuT™M JEHCTBUH IpH
BBIMIOJIHEHUN Y4YE€OHBIX M HCCIEIOBATEIbCKUX 3ajay, BbIOMpaTh Haumbojee
3¢ (eKTUBHBIN CcHOcOO0 MX pelIeHUus € y4E€TOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CaMoOaHajiu3a u
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHBIE pe3yJbTaThl OCBOCHUS Kypca «OpraHuyeckas XuMus OTpaxaroT:
c(hOpMUPOBAHHOCTh MPEJICTABIICHUI O XUMHYECKONH COCTABIISIOIICH €CTECTBEHHO-
HAYYHOM KapTUHBI MHUpA, POJH XHMHUH B T[IO3HAHWM SBICHUW NPUPOIBI, B
GbopMUPOBAaHUN MBIIIUICHUS W KYJBTYPHl JIMYHOCTH, €€ QYHKIMOHAJIBHOM
rPaMOTHOCTH, HEOOXOIUMOM JJIsi pelICHUs MPaKTUUYECKUX 3a/Ja4 M AKOJIOTHYECKHU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHWUH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIAralIue TOHATHS (XMMUYECKHM DJIEMEHT, aToM, JJEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKAs



CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTass U COKpalIEHHAs), MOJb, MOJISIpPHas
Macca, MOJIIPHBIM 00BEM, YIIEpOOHBIM CKeleT, (PyHKUHMOHAIbHAs TpYIIa,
pauKal, U30Mepusi, U30MEPhl, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YTJIEBOJIOPOIbI,
KUCJIOPOJIT M a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (PAKTONIOTrMYECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJB30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUUECKOU NESITEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh yMEHUU BBIABISITh XapaKTEpHbIC TMPU3HAKH TOHATHM,
yCTaHABIIMBATh UX B3aMMOCBS3b, WCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TPU
OMHMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COSTUHEHUM;
c(hOpPMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEIIECTB W YPaBHEHHM XUMUYECKHX PEaKIIHi,
W3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYE€CKUX BEIIECTB IS WJUIFOCTPAIIUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

chOpMHPOBAHHOCTh YMEHUN YCTaHABIWMBATh MPUHAJICKHOCTh M3YyUYEHHBIX
OpraHWYECKUX BEUIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEIeIEHHOMY
KJIacCy/Tpymie COeAMHEHU (yriaeBOAOPOMbI, KHUCIOPOJI U a30TCoAep Kallue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUs), [1aBaTh WM HAa3BaHHUS IIO
cucreMarnueckoii HoMmeHknatype (IUPAC), a Takke NPUBOAUTH TPUBHUAIBHBIE
HA3BaHUSA OTJEIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMUJIECH, AlETHIICH,
STWJICHIJIMKOJb, TIHIEPUH, (eHoN, (opMalbIeruj, aneTalbIerui, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmal, MeJTi0a03a, TIUIUH);

chOpPMHPOBAHHOCTh ~yYMEHHSI  ONPEACNATh BHABl XUMHUYECKOM CBSI3M B
OpraHUYECKUX COCTMHEHUSIX (OJUHAPHBIE U KPATHHIE);

chOpPMHUPOBAHHOCTh yYMEHHS MPUMEHSATh TOJIOKEHHS  TEOPUU  CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa s 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;
c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTAaB, CTPOCHUE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA THUNMYHBIX MPEACTABUTENEH  Pa3IMYHBIX KIIACCOB
OpraHMYeCKUX BEIIECTB (METaH, 3TaH, dTWJICH, MPOMWICH, aleTUjIeH, OyTaaueH-
1,3, metunOyranuen-1,3, O€H30JI, METAHOJ, JTAHOJ, ATUJICHIJIMKOJb, TIUIECPHUH,
deHon, aleTalblIeru]l, MypaBbUHAs W YKCYCHAasi KHCJOTBI, TJIOKO3a, Kpaxmal,
LEJUTI0JI03a, aMHUHOYKCYCHasi KHUCJIOTa), WIUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b



MEXJy HHUMHU YypPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh MCTOUYHUKU YTIJIEBOJOPOTHOTO
Colpbs  (HE(QTb, NTPHUPOAHBIA Tra3, Yroyb), CIHOCOOBI HX MEepepabOTKU MU
MPAKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJAUTH  BBIUKUCICHUS 1O  XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUU BJIAJETh CHUCTEMON 3HAHUM 00 OCHOBHBIX METOAX
HAy4YHOTO TIO3HAHMS, WCMOJIB3YeMbIX B XHMHUU TMPU HU3YYCHUU BEIICCTB H
XUMUYECKUX SIBIICHUN (HAOI0/ICHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUUYECKHWE 3HAHUS IS TPUHITHS pEIIeHUN B
KOHKPETHBIX KHU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHCHHEM;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOAATh TpaBUja TIOJb30BAHUS XUMHUYECKOM
nocyAoi U JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHUU C WHCTPYKIUSIMH IO BBHITIOJIHCHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh ~YMEHMHM IJIAHUPOBATH M BBIIOJHATH  XUMHUYECKUH
AKCIIEPUMEHT (TIPEeBpaleHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUU, MTOTYUCHHE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHHUYECKUX
BEIIECTB, JE€HATypalus OENKOB MPH HArpeBaHUU, IIBETHbIC peakluu OEJIKOB) B
COOTBETCTBHM C TMpaBWJIaMU TEXHUKHA O€30MAaCHOCTH TMpU OOpalleHuu ¢
BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAaHHUEM, TMPEACTABISATH PE3yIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;
chOpPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIM3UPOBATH  XHUMHYECKYIO
uH(bOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX KCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmarum, IHTepHET U ApyTrux);

c(hopMHUPOBAHHOCTH YMEHUH co0JIr01aTh npaBuia AKOJIOTUYECKHU
1[EeJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEIRHOCTH B LEAX
COXpaHEHHMsI CBOEr0 3/I0pPOBbSl U OKpYKaroUIed MNPUPOIHOU Cpelibl, OCO3HABATh
OMAacHOCTh BO3JIEUCTBUS HA >KHUBBbIE OPraHU3Mbl OMNPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbIch mokasarens [IJIK, moscHsaTh Ha mpuMepax CHOCOOBI
YMEHBILICHUS] W MPEJOTBPAIlCHUS] KX BPEIHOIO BO3ACHCTBHUS HA OpPraHu3M
YEJI0BEKa;



Wig  O0yJaromuXcsi C OTPaHMYCHHBIMH BO3MOXHOCTSIMHU 3JI0pPOBbSI: YMEHHE
NPUMEHATH 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHHS BEIIECTB H
XUMUAYECKUX SBIICHUH;

JUISL CJIETIBIX M CIA0OBUAIIMX OOYYarOUIUXCs: YMEHHE HCMOJb30BaTh pesibe(hHO-
TOUEYHYIO cUcTeMy 00o03HaueHuit JI. bpaiins as 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpeameTrHbie pe3yabTaThl OCBOCHHUS Kypca «OOIIas U HeopraHUuecKas XUMUS)
OTpaXKaroT:

c(hOpMUPOBAHHOCTbH MPEACTABICHUN: O XUMUYECKOU COCTABIISIONICH €CTeCTBEHHO-
HAy4YHON KApTUHBI MHUpA, POJIM XUMHU B T[IO3HAHUM SIBIICHUM NPUPOIbI, B
GbopMUPOBAaHUN MBIIIUICHUST W KYJbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3/JI0POBbIO U TIPUPOIHOM Cpejie;

BJIJICHUE CUCTEMOM XUMUYECKHUX 3HAHUM, KoTOopas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MMOHATHSA (XHUMHUYECKHUH 3JIEMEHT, aToMm, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSIPHBIM O00BEM,
BaJICHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCJIECHUS, XUMUUYECKasl CBS3b
(xoBaJIeHTHAsI, MOHHAS, METAJTMYECKas, BOJOPOIHAs ), KpUCTAJUTMUECKas: peniéTka,
TUIBI ~ XUMUYECKUX  pEaKlui, pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJINTHYECKAsT JAUCCOLMALUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM peakIuu, XUMHYECKOE PpaBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoaudeckuii 3akon [[. WM. Menneneesa,
3aKOH COXPAHEHUsI MAacCChl BEILIECTB, 3aKOH COXPAHEHUs M MPEBPAILECHUS SHEPTUU
OpU XMMHYECKUX pPEaKLUMSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI S3bIK XUMHH,
MUPOBO33PEHUYECKHNE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAaHUSA MPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PAKTOJIOTHUYECKUE CBEACHUS O CBOMCTBAX,
CoCTaBe, MOJYYeHUH U 0€301aCHOM HCTOJIb30BaHUN BAKHEHIINX HEOPTAHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIATH XapakTEpHbIC TMPU3HAKH TOHITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, MCIOJb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

chOpPMHPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JJIS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUNW  XMUMHUYECKHX  pPEaklHil,
cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHak, raméHas
W3BECTb, HETAIIEHAs] U3BECTh, MUTHEBAS CO/A, MUPUT U JIPYTHUE);
c(hOpMUPOBAHHOCTh YMEHHUU OINpPENETsATh BAJICHTHOCTb W CTENEHb OKHUCICHUS
XUMHAYECKHX 3JIEMEHTOB B COEAUWHECHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU



CBSI3U (KOBaJICHTHAsl, MOHHAsS, METAJNIMYECKasi, BOJOPOJIHAS) B COCIUHEHUSIX, TUII
KPUCTAJITUYECKOW PEMIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJITMYECKAs), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCIMHECHHUM,

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPUHAIJICKHOCTh HEOPTaHUYECKUX
BEILIECTB MO0 UX COCTaBY K OMpeAeIEHHOMY KJIACCy/TpyIe COeTUHEHUMN (MPOCThIC
BEIllECTBA — METAJUIbl U HEMETAJUIbl, OKCUbI, OCHOBAHUS, KUCJIOTHI, aM(oTepHbIE
TUAPOKCHUBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHMI pPacCKpbhIBaTh CMBICH mepuoauyeckoro 3axoHa JI. U.
MeHnneneeBa U JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEpPHU30BaTh JJICKTPOHHOE CTPOCHHUE AaTOMOB
XUMHUYECKHX 3JIeMeHTOB 1—4 mepuonioB llepuoanueckoil CUCTEMBI XUMHYECKUX
anementoB J[. W. MenpaeneeBa, MCHOJb3ys MOHATUS «S-, P-, O-3JEKTPOHHBIC
opOuTaIny», «IHEPreTUYCCKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWMCTB XHMHUYECKHUX BJIEMEHTOB M HX COCJAMHEHMI MO MepuojaM U TpyIIam
[Tepunoauueckoit cucteMbl XUMHYECKUX d1eMeHTOB [l. 1. Menneneena;
c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHE XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKHMX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKHUMH BEIIECTBAMH C
NOMOIIBIO YPABHEHU I COOTBETCTBYIOILIMX XUMUUECKUX PEAKIINIA;
chOpPMHUPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XUMHUYECKHUE peaklUuud IO
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArvpyIOLIUX BEIIECTB, TEINIOBOMY
3 ekTy peakiuu, U3MEHCHHIO CTEIEHEW OKHMCIICHHS 3JIECMEHTOB, O0OpPaTUMOCTH
peaKIuy, y4acTHIO KaTalau3aTopa);

c(hOpMHPOBAHHOCTh YMEHUN COCTABISATh YPABHEHMS PEAKIMi Pa3IMYHBIX THUIIOB,
MOJIHBIE W COKpAalIEHHBIE YpPAaBHEHMsI pPEaKUUid HOHHOTO OOMEHa, YYHTHIBas
YCJOBHSI, IPX KOTOPBIX 3TH PEAKLUMH UAYT 10 KOHLA;

chOpPMHPOBAHHOCT, ~ YMEHUW  MPOBOAUTH  PEAKIMH,  TOJITBEPXKIAIOIIHEC
Ka4eCTBEHHBI COCTaB pA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIIECTB;

c(hOpMHPOBAHHOCTH YMEHUH  pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIMN MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OanmaHca
3THUX PEaKIUH;

c(hOpPMHPOBAHHOCTh YMEHHH OOBACHITh 3aBHCHMOCTH CKOPOCTH XHMHYECKOU
pEeaKIuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUIECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETo Bo3jaeiicTBus (mpuniun Jle llatense);



c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh XMUMHUYECKUE MPOIIECCHI, JExkKAIIUue
B OCHOBE MPOMBIIIJICHHOTO TMOJYyYEHUS CEPHOM KHUCIOTHI, aMMHaka, a Takxke
c(hOpMUPOBAHHOCTh TMpPEJCTABICHUN 00 OOIMMUX HAy4YHBIX MPUHLOMUIAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUMN MPOBOJIUTH BBIYUCIEHUS C UCIIOJIH30BAHUEM MOHATHS
«MaccoBasi J0JiS BEIIeCTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MpH
XUMUYECKUX PEeaKIHUsAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIIMU
BEIECTB, TEIUIOBOTO 3(PdekTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUS DHEPTUH;

c(hOpMUPOBAHHOCTh yMEHUU COOJIIOAATh TpaBUia MOJB30BAHUS XUMHUYECKOU
MoCyJIol W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKXe NpaBuia OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBHUU C MHCTPYKIMSIMHU IO BBITIOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh ~ YMCHHMH  IUIAHUPOBAaTh U BBINOJHATh  XUMHYECKUM
AKCTIIEPUMEHT (pa3fioKeHHEe MEePOKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
OTIpENICJICHUE CpPeJbl PACTBOPOB BEIIECTB € TOMOIIBI YHUBEPCAIBHOIO
WHJUKATOpa, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOUW pEakIIvH,
peakuuu MOHHOrO OOMEHa, KayeCTBEHHBbIE peakIMu Ha cylbdar-, kapOoHAT- U
XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE JKCIIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Mertamie» u «Hemeramibl») B COOTBETCTBUU C NPaBUJIAMU TEXHHUKHU
0e30macHOCTH TP OOpaIIEeHUH C BEIIeCTBAMU U JaOOpaTOPHBIM 000PYIOBAHUEM,
NPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCHepuMeHTa B (opMe 3amucu
YPAaBHEHHI COOTBETCTBYIOIIUX PEAKIUMiA UM (OpPMYyIHpPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aAHAIM3UPOBATh  XUMHUYECKYIO
UHPOPMAIINIO, TIONYYaeMYyI0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

c(hopMHUPOBAHHOCTH YMEHUH co0Jr01aTh npaBuia AKOJIOTUYECKHU
[1eJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEIAX
COXpPaHEHHMsI CBOErO 3J0POBbSl U OKPYXAIOIIEH MPUPOJHON CpEeIbl, OCO3HABATH
OMAacHOCTh BO3JEHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbici mnokazarens [IJIK, mosicHATh Ha mnpumMepax cHnocoObl YMEHBUIECHUS H
MPEAOTBPAILECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHW3M YEJIOBEKA;

Ui O0y4YarIIMXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0pPOBbSI: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBICHUN;

JUISL CJIETBIX U CIa0OBUIAIIMX OOYyYarOUUXCs: YMEHHE HCMHOJb30BaTh pesibe(hHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XuMuyeckux Gopmy.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
KonnuecTBo yacoB JIEKTPOH
HbIe
(uuppoBbI
Ne | HammeHoBaHHe pa3/iesioB H Koutpon | I[Ipaktun )
e
n/m | TeM NporpaMmMbIl Bcero | bHbIC YyecKkue
o0pasoBar
padorbl | padoTHI
eJIbHbIE
pecypcsl

Paspnen 1. TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XUMHH

[Ipenmer oprannyeckou
11 xumuu. Teopusi cTrpoeHUsI 3 https://uchi.r
" | OpraHMYeCcKuX COeIUHEHNHN A. u/
M. bytneposa
Uroro no pazneny 3
Paznea 2. YrieBoaopoabl
51 [IpenenbHbIE YTIIEBOIOPOIBI 5 htps://uchi.ru/
— aJIKaHbl
H .
CHPEACIBHBIC https://www.jakl
2.2 | yTIIeBOJIOPOJIbI: aJIKEHBI, 6 1 -
QJIKaUEHBI, AaJIKAHBI '
23 ApomaTHuecKue ) https://resh.edu.r
| yIIIEBOJOPOIBI u/
[IpupoaHbIe HCTOYHHUKH
2.4 | yriueBomopo0B U X 3 1 https://uchi.ru/
nepepadoTKa
Wroro no pazneny 13
Paznen 3. Kuciopoacoaepskamniue oprannyeckue coelnHeHus
3.1 | Compter. Denon 3
3.9 Anpnernasl. KapOoHOBBIS 7 1
" | kucaotel. CIIOXKHBIE dPHUPHI
bub
3.3 | YrieBoasl 3 2 HPE)EHOTGKa




https://m.edsoo.r
u/7f41837cs
Uroro no pazneny 13
Paznen 4. A3zoTcogepxxaniue opranudecKkre coeIMHEeHUs!
bubnuoreka
AMUHBI. AMUHOKHCIOTBHI. IHOK
4.1 3
benku https://m.edsoo.r
u/7f41837cs
Uroro no pazneny 3
Pa3nea S. BoicokoMouieKkyJISIpHbIE COeIUHEHMS
bubnuoreka
[Imactmaccel. Kayuyku. [HOK
5.1 2
Bonokna https://m.edsoo.r
u/7f41837cs
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB 34 3 5
I10 ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KonanuecTBo yacoB DJIEKTPOHHBbIE
HaumenoBaHue
Ne Kontpon | Ipaktuu | (uuppoBbie)
pa3iesioB U TeM
n/n Bcero | bHBIE eCKHe oOpasoBaTe/IbH
NMporpamMmabl
padoThI padoThI ble pecypchbl
Pazgea 1. TeopeTrnueckue 0CHOBbI XMMHHU
Ctpoenue aToMOB.
Ilepronnuecknii 3aK0H U https:/Avww.jak]
1.1 | [lepuoamyeckasi cucteMa 3 4SS, 1U
XUMUYECKUX DJIEMEHTOB '
. . MenpaeneeBa
12 CrpoeHue BelecTBa. 4 https://resh.edu.r
" | MHOroo6pasue BEIECTB u/
1.3 | XuMudeckue peakiun 6 1 1 https://uchi.ru/
Uroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
https://www.jakl
2.1 | Metanmbl 6 1 P J
ass.ru
https://resh.edu.r
2.2 | Hemetamsl 9 1 1 u/ P
53 CBs13b HEOPraHUYECKUX U 5 https://uchi.ru/
OpraHNMYeCKUX BEIIECTB
Utoro no pazneny 17
Pa3znen 3. XumMus v :KM3Hb
3.1 | XuMus u Ku3Hb 4 https://uchi.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 34 5 3
YACOB IIO ITPOI'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
NnpoBepsieMoro
pe3yJabTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJbTATHI OCBOEHHUSA
OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPpeIHEro 001ero
o0pa3oBaHus

1

Teopernueckne OCHOBBI OPTaHUYECKON XUMUU

1.1

CdopmMupoBaHHOCTh IIPEACTABICHUM 0 XUMUYECKOU
COCTaBJISIIOIIEN €CTECTBEHHOHAYYHOU KapTHUHBI MHpA, PpOJIHU
XUMHU B TO3HAHWM SIBICHUN NPUPOAbI, B (HOPMHUPOBAHUU
MBIIIJIEHUS. W KYJbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM Il pEIIeHUs MPAKTUYECKUX
3a/1a4 ¥ HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY

3JI0POBBIO U IPUPOJIHOM Cpelie

1.2

Branenne cucteMoil XUMHYECKUX 3HAHUMN, KOTOpas BKIIFOYAET:
OCHOBOIOJIArarline MOHATHS  (MOJEKyla, BaJIEHTHOCTD,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHHS, XHUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, yriaepoaHbIN
ckeneT, (QYHKIMOHANbHAS Tpynma, paaukai, HU30Mepus,
U30MEpbI, TOMOJOTHUYECKUN PsL, TOMOJOIH, YTIE€BOJIOPOJIBI,
KUCIIOPO/I- U a30TCOJAEPKAIMe COCAMHEHHS, OMOJOTUYECKU
aKTHBHBIC BemlecTBa (YIJICBOJBI, JXKUPBI, OCJIKH), MOHOMED,
MNOJIUMEP,  CTPYKTYpPHOE€  3BEHO,  BBICOKOMOJIEKYJISAPHbIC
COCMHEHNUA); TEOPUUM U 3aKOHBI (TEOpUA XUMHUYECKOTO
CTpoeHMsI  opraHmueckux BemectB A.M.  Byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKU I A3BIK XUMUH,
(aKkTONMOTHYEeCKHEe CBEJEHUSI O CBOMCTBAX, COCTABE, MOIYYCHUHU
1 0€30MacHOM HCIIOJIH30BAHUU BAKHEHUIITNX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B ObITY U MPAKTUUYECKOHN eI TEIbHOCTH

YCJIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHUI BBISIBISITh XapaKTEPHbIC MPU3HAKU

HOHHTHﬁ, YCTaHaBJIMBATh HX B3daWMMOCBA3b, MCIIOJIb30BATH




COOTBCTCTBYIOIIUEC ITOHATHUSA IIPU OIMMHMCAHUU COCTaBa, CTPOCHUS

Y NIPEBPALLCHUNA OPraHUYECKUX COCAUHEHUN

1.4

chOpMUPOBAHHOCTh yYMEHHUH  HCIIONB30BATh XUMHUYECKYIO
CUMBOJIUKY JJISi COCTAaBICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BépHyTOM, cOKpanIEHHOW) (HOpPMYST OpraHUYECKUX BEIIECTB
U ypaBHEHUN XHMHUYECKHUX PEAKIMi, M3rOTaBIMBATh MOJIEIH
MOJIEKYJI OpPraHWYECKUX BEHIECTB [UIsI WJUTIOCTPAlMA WX

XUMHUYCCKOT'O U MPOCTPAHCTBCHHOI'O CTPOCHHA

1.5

ChopMUpOBaHHOCTh YMEHHH YCTAaHABJIMBATH MPUHAJIC)KHOCTh
W3YUYEHHBIX OPTaHUYECKUX BEIECTB MO0 UX COCTaBY U CTPOCHUIO
K ONpeAeIEHHOMY KJaccy (rpymnme) COEJIMHEHU I
(YrneBoJopo/bl, KHCIOPOA U a30TCOJAEpKAIllUe COETUHEHUS,
BBICOKOMOJICKYJISIPHBIC COEIMHEHHUS ), JaBaTh UM Ha3BaHUS IO

cuctematnueckoit Homenkiarype (IUPAC)

1.5

C(l)OpMI/IpOBaHHOCTL YMCHUA OIPCACIIATL BHIBI XUMHYECKOU

CBA3U B OPTraHUYCCKUX COCIMHCHUAX (OILI/IHapHBIG: 141 KpaTHI)IG)

1.6

CdopMUpOBaHHOCTh YMEHHSI NMPUMEHATH: IOJOKEHUS TEOPUU
CTpoeHusi opraHudeckux BemectB A.M. byrtnepoBa s
00BSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U

CTPOCHUSA; 3aKOH COXpPAaHCHHNA MACCHI BCIIICCTB

VYrneBopopoasl. Kucnopoaconepsaimue U a3oTcolepikaniue
OpraHUYeCcKue COEIMHEHUSI. BbiCOKOMOJNIEKYIISIpHBIE

COCIUHCHUSA

2.1

ChopMUpOBaHHOCTb ~ yMEHHMA  TPHUBOJUTH  TPUBHAIBHBIC
Ha3BaHUsA OT/ACJIBbHBIX OPraHUYECKUX BEIIECTB  (3THUJIEH,
NPOMUJICH, alleTUJIeH, JTWICHTJIUKOIb, TJIHUIEpUH, (EHOI,
dbopManbaeru, aneTaibaerua, MypaBbUHAas KICIIOTa, YKCYCHAs
KHCJIOTA, OJICMHOBAsI KHCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIH0KO34,

bpyKTO3a, Kpaxmal, eJTi0a03a, TIUIIH)

2.2

ChopMupoBaHHOCTh ~ yMEHHI  XapakTEpH30BaTh  COCTAaB,
cTpoeHue, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA TUIHYHBIX

HpeHCTaBHTeHefI Pa3JIMYHBIX KJIAaCCOB OPraHHUYCCKHUX BCHICCTB




(MeTaH, 3TaH, STWJEH, MNPOIMWJIEH, aleTWieH, OyTaaueH-1,3,
MeTunOyTaaues-1,3, 6eH30J1, METaHOJI, TAHOJI, dTHJICHTJIUKOIIb,
nepuH, (EHOJN, aleTajabJeTHl, MypaBbHHAas M YKCYCHas
KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IIe/UII0JI03a, aMHUHOYKCYCHas

KHCJIOTA)

2.3

ChopMUpOBaHHOCTh YMEHUSI WJUTFOCTPUPOBATH T'€HETUYECKYIO
CBSI3b MEXIY THUINUYHBIMH TPEACTABUTEISIMU  PA3JTUYHBIX
KJIACCOB OpraHUYECKUX BEIIIECTB YpaBHEHUSAMU

COOTBCTCTBYIOIINX XHMHUYCCKUX peaKuHﬁ C HCIIOJIB30BaAHHUCM

CTPYKTYPHBIX (OpMYI

2.4

CopMUpOBaHHOCTh YMEHHUS XapaKTEpPU30BaTh HCTOYHHKHU
YIIEBOJAOPOIHOTO ChIpbsi (HE(DTh, NPUPOIHBIN Ta3, Yroib),
CrocoObl HMX TMepepadOTKU U MPAKTHUYECKOE TPUMEHEHHUE

IPOJYKTOB MepepadboTKH

XUMHUA U )KU3Hb. PacuéTrl

3.1

CdopMupoBaHHOCTb YMEHUW BIIaJIETh CHUCTEMOM 3HAHHU 00
OCHOBHBIX METOJaX HAayYyHOTO TIO3HAHUS, HCIIOJIb3YEMBIX B
XUMHHU TIpU U3YYEHUU BEIIECTB M XUMHUYECKUX SIBICHUU
(HaOmrofieHue, H3MEpeHHe, SKCIEPUMEHT, MOJEINpPOBaHuE),
UCIIOJIb30BaTh CHCTEMHbBIC XUMHUYECKUE 3HAHUS MJIs MPUHATHS
pElIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAaIUsX, CBSI3aHHBIX C

BCHICCTBAMHU N UX IIPUMCHCHUCM

3.2

CdopMupoBaHHOCTb YMEHHUN COOJIIOIaTh MPABUJIA TTOJIb30BAHUS
XUMHYECKOW TIOCYZ0OM W Ja0OpaTOPHBIM 00O0pYyJOBaHUEM, a
TakKe TMpaBuja OoOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX

OIIBITOB

3.3

CdopMUpOBaHHOCTh YMEHWN IJIAHUPOBATh U  BBIMOJHATH
XUMUYECKUI  AKCHEPUMEHT (MPEBpAILlEHUS] OPraHHUYeCKUX
BEILIECTB IIPU HArpPEBaHUM, MOJYYEHHUE 3TUIIEHA U U3YYEHUE €0
CBOWCTB, KA4YECTBEHHBIC PEAaKIUH OPraHUYECKUX BEIIECTB,

AcHaTypanusa OeJIKOB IIpyu HaArpcBaHWH, LBCTHBIC PCAKIIHUU




O€JIKOB) B COOTBETCTBHUM C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH
npu  o0palieHud C  BEHeCTBaMM U JTa0OpaTOPHBIM
000py/IOBaHUEM; TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCTeprUMeHTa B (JOpMeE 3aMUCU YPaBHEHUM COOTBETCTBYIOIIUX
peakiuii U GOpPMYyJIHpPOBAaTh BBIBOJBI HAa OCHOBE JTHUX

pE3yJIbTaTOB

3.4

CopMUpPOBAaHHOCTh yMEHUN MPOBOAWTH BBIYUCICHUS 10
XUMHYECKUM  ypaBHEHHUSIM (Macchl, 00BbEMa, KOJIMYECTBA
UCXOJTHOT'O BEIIECTBA WM MPOAYKTAa PEAKLUHMH IO H3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEUIECTB WUIIU

IPOJIYKTOB PEAKIUH)

3.5

ChopMUPOBaHHOCTL YMEHHH KPUTHYECKH aHAJU3HPOBATH
XUMUYECKYI0  HHPOpMAIMI0, TOJIy4YaeMyK U3  pa3HbIX

HNCTOYHHUKOB (CpG}ICTBa MacCOBOH I/IH(bOpMaIII/II/I, CCTh I/IHTepHeT

¥ ipyrue)

3.6

CdopmMupoBaHHOCTH YMEHHUM coOo1aTh npaBuiia
HKOJIOTHYECKH  LIEeTIeCO00pa3HOro TMOBEACHUS B OBITY U
TPYJIOBOU AESATEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 30POBbS
U OKpPYXKallIlleil NpUpOAHON Ccpelbl, OCO3HABaTh OIACHOCTh
BO3JICMCTBUA  HA  JKUBbIE  OPraHU3MBbl  ONPEACIIEHHBIX
OpPraHUYECKUX BEIIECTB, MOHMMAas cMbIca mokaszarens I[I/IK
(mpeaenbHO  JIONMYCTUMOM  KOHIIEHTPAIMU), TMOSICHATh Ha
npuMepax CrocoObl YMEHBIIEHUS H TPEeJAOTBpAIlCHHUs HUX

BpCaAHOI'O BOB,HGI;'ICTBHSI Ha OpraHHU3M 4YCJIOBCKaA

11 KIJACC

Kon
NMpPoBePsSIeMOr0
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS
OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbI CpeIHero o01Iero
o0pa3zoBaHus

1

TeopeTnyeckre OCHOBbI XUMHH

1.1

Bnagenue cucteMo XMMHUYECKHX 3HAHWM, KOTOpas BKIIIOYACT:




OCHOBOITOJIATAIONINE TIOHATHSA (XUMHUYCCKUM DJIEMEHT, aToM,
AJIGKTPOHHAsT 000JI0YKa aToMa, S-, p-, 0-3JCeKTPOHHBIC OpOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
AJEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIpHasE  Macca, MOJSIPHBIA  00BEM,
KpUCTaJUIMUeCKasi pemérka, TUIBl XUMHYECKUX  peaKIui
(OKMCIUTENIbHO-BOCCTAHOBUTENIbHBIC, K30~ U SHJIOTEPMHUUECKUE,
peakuMd  MOHHOTO  OOMEHa),  pPacTBOp,  DJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, ANMEKTPOTUTHYECCKAS JIUCCOLIMALIMS,
OKHCITUTENh, BOCCTAHOBUTEIh, CKOPOCTh XMMHUYECKON peaKilnu,
XUMUYECKOE pPABHOBECHE); TEOPUU M  3aKOHBI  (Teopus
BJICKTPOJIMTHYECKOM Aucconmann, [lepuognueckunii 3akon /.M.
MeHeneeBa, 3aKOH COXpPAaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJIOTHUYECKUE CBEJCHUS O
CBOMCTBax, COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIIOJIb30BAHUH
BOKHEUIITUX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM

JACATCIIBHOCTHU YCJIOBCKA

1.2

CdopMUpOBaHHOCTh YMEHUM BBISIBIISTH XapaKTepHbIE TPU3HAKH
U B3aUMOCBSI3b W3YYEHHBIX MOHATHIA, IPUMEHSTh
COOTBETCTBYIOILIME TMOHSTUS TMpPU OINUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHWYECKUX BEIIECTB M HUX MPEBPAIICHHM;
BBISIBJIATh B3aMMOCBSA3b XUMUYECKUX 3HAHUU C TMOHATHIMU U

IIPEACTABICHUAMU IPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB

1.3

Biagenre oCHOBHBIMU METOJaMHM HAYYHOT'O TIO3HAHUS BEIIIECTB
U XUMHYECKMX  SIBJICHUM  (HAOJIOIEHUWE,  M3MEpEHue,

AKCHEPUMEHT, MOAECIHPOBAHUE)

1.4

CdopMupOBaHHOCTh YMEHUU ONPENENSATh BaJCHTHOCTh W
CTEIEHb OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB B COEIUHEHUSX
pPa3IMYHOTO COCTaBa, BUJ XUMHYECKOM CBA3M (KOBaJEHTHas,
WOHHAsl, METaJlInuecKasi, BOJIOPOJIHASI) B COCIMHEHUSIX, THII
KPUCTAJUTMYECKONW PEHIETKH KOHKPETHOT'O BeEllecTBa (aTOMHas,

MOJIEKYJISIpHAsi, MIOHHAs, METAJJTNYECKAsl)

1.5

ChopMUpOBaHHOCT, YMEHHH OIpEAeisaTh XapaKTep Cpeibl B




BOOHBIX paCTBOPAX HCOPraHNMICCKUX COGI[I/IHGHI/Iﬁ

1.6

CdopMUpOBaHHOCTh YMEHUS KIacCU(PUUUPOBATh XUMUYECKUE
peakuud 1O PAa3NMYHBIM [pU3HAKaM (YUCIAYy M COCTaBY
pearupyroumx BeELIECTB, TEIIoOBOMY 3(hQeKxTy peakuuu,
U3MEHEHMIO CTENEHEW OKUCIEHUS 3IIEMEHTOB, OOpaTUMOCTH

peaKkIuy, y4acTHIO KaTaiu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHM COCTaBIIATh YPaBHEHMs peakiuii
pa3JMYHBIX THUIIOB, IIOJHBIE W COKpPAIEHHbIE YPAaBHEHUS
peakIuii MOHHOTO OOMEHa, YYMUTHIBAsl YCJIOBHS, MPU KOTOPHIX

OTH PCAKIIUN UAYT N0 KOHIA

1.8

CdopmMupoBaHHOCTH YMEHHUM IPOBOJUTH peakiuu,
NOATBEPKAAIOIIME  KAYECTBEHHBIM  COCTAaB  Pa3jIUYHBIX
HEOPraHMYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IYyTEM
VOHBI, MPUCYTCTBYIOUIME B BOAHBIX PACTBOPAX HEOPTAHUYECKUX

BCIICCTB

1.9

CdopmMupoBaHHOCTH YMEHUH  pacKpbIBaTh CYILITHOCTh
OKHUCJIMUTENbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIM  MMOCPEeICTBOM

COCTABJICHUS JICKTPOHHOT'O OajaHca dTHX peaKHI/Iﬁ

1.10

ChopMHUPOBAaHHOCTE ~ YMEHHUM  OOBSICHATH  3aBHCHUMOCTH

CKOPOCTH XMMHYECKON peakIfy OT Pa3INIHbIX (PaKTOPOB

1.11

ChopMUpOBAaHHOCT, YMEHUM OOBSCHATH XapaKTep CMEIICHUS
XUMHAYECKOTO pPABHOBECHS B 3aBUCUMOCTH OT BHEITHETO

BozneiicTBua (npunuun Jle [laTense)

OO6mu1ast 1 HeOpraHUYECKast XUMUS

2.1

CdopMupoBaHHOCTH YMEHHUMN pPaCKpbIBaTh CMBICJI
[Tepnoauueckoro 3aKOHA .. Menneneera 151
JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOIIYIO,

O00BSCHUTETHLHYIO U IPOTHOCTUYECKYIO (PYHKITUU

2.2

ChopMHUPOBAaHHOCT, YMEHHUM XapaKTepH30BaTh SJICKTPOHHOC
CTPOCHME aTOMOB XWUMHYECKHX OJJIEMEHTOB 1—4 mnepuoaoB
Ilepuoguueckoil cUCTEMBbl XHUMHUYECKUX 3yeMeHToB JI.H.

MenyeneeBa, HCIOJNB3Ys MOHATHS «S-, P-, O-3JCKTpOHHBIC




opOuTanny, «QHEPTreTUYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTU M3MEHEHUsI CBOWCTB XUMHUYECKUX DJIEMEHTOB
U UX COCNUHEHMM MmO nepuonaMm u rpynmnam llepuomuueckon

CHCTEMBI XUMHYECKUX djeMeHToB J[.J1. MenneneeBa

2.3

ChopMUpOBaHHOCT, YMEHHUH XapaKTepu30BaTh (OMUCHIBATS)
o0IIMe XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB
pa3IMYHBIX  KJIACCOB, MOATBEPKIATh CYIIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXJIYy HEOPraHMYECKHMH BEIIECTBAMH C
MOMOIIBIO  YPaBHEHUH  COOTBETCTBYIOIIUX  XUMHUYECKUX

peakun

2.4

CdopMUpOBaHHOCTh YMEHHUH YyCTaHABIWBATH MPHHAJICKHOCTh
HEOPTraHUYECKUX BEIICCTB IO MX COCTaBY K OIpPEACIEHHOMY
Kiaccy (Tpyrie) coeIMHEHU (MPOCThIE BEIIECTBA — METAJUIBI
HEMETaJUTbl, OKCHJBI, OCHOBAaHMS, KHUCIOTBI, aM(oTepHbIC

TUAPOKCHUJIBI, COJIH)

2.5

CopMUPOBAaHHOCTh YMEHUH HCIOJB30BATH XUMHUYECKYIO
CUMBOJIMKY JJI COCTaBJieHUs (OpMYJ BEIIECTB U YpaBHEHUM
XUMUYECKUX PEaKIui, CHUCTEMAaTUYECKYI0 HOMEHKIATYpY
(IUPAC) u TpUBHUAILHbBIC Ha3BaHUs OTICJIbHBIX
HEOPraHWYECKHUX BEIIEeCTB (YrapHbld Ta3, YIJEKUCIbIA Tas3,

aMMHaK, raméHasl u3BeCTbh, HEraméHas M3BeCTh, IIMThEBas COJIa,

MUPUT U IPYTHUE)

2.6

ChopMHUpOBaHHOCT, YMEHHUH XapaKTepHu30BaTh (OMHUCHIBATS)
o0Iue XUMUYECKHE CBOWCTBA HEOPTraHWYECKUX BEIECTB
pa3IMYHBIX  KJIACCOB, MOATBEPKAATh CYILIECTBOBAaHHE
TEHETUYECKOU CBSI3M MEXIYy HEOPraHMYECKHMH BEIIECTBAMH C
NOMOIIBIO  YPaBHEHUH  COOTBETCTBYIOUIUX  XUMHUYECKHUX

peakiui

2.7

CdopMupOBaHHOCTh YMEHHMI IUIAHUPOBATH U  BBITIOJHSTH
XUMUYECKUI 3KCIEPUMEHT (pa3yioxkKeHHe MEepPOKCHAa BOAOPOAA
B NPUCYTCTBUU KaTaJlU3aToOpa, ONMPEAEIICHUE CPEllbl paCTBOPOB
BEILECTB C MOMOIIbI0 YHUBEPCAIBHOTO HHAUKATOPA, BIIMSHUE

pa3UyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW pPEakiHH,




peakiuu HMOHHOTO OOMEHa, KadyeCTBEHHbIE pEaKIuu Ha
cynbdar-, kapOoOHaT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHUS,
pellleHne SKCIIePUMEHTAIBHBIX 3a/1a4d Mo TemMaMm «MeTamisl» u
«Hemertannel») B COOTBETCTBHUHM C TPaBUJIAMH TEXHHUKHU
0e30macHOCTH MpH OOpAIICHUH C BEIIECTBAMU U JIa0OPaTOPHBIM
00Opy/IOBaHUEM; TMPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO
SKCIIEpUMEHTa B (hOpME 3amHCH YPaBHEHUN COOTBETCTBYIOIINX
peakiuii W QOpMyIMpOBaTH BBIBOJABI HAa OCHOBE JTHX

pE3yJIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHUM COOJIOIATh MTpaBUiia MOIb30BaHUS
XUMHUYECKOW TOCYIOW U J1abopaTOpHBIM OO0OpYyIOBaHUEM, a
Tak)Ke TpaBujia OOpaIleHHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSIMU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OITBITOB

2.9

ChopMUpOBaHHOCT, YMEHUN XapaKTepU30BaThb XUMUUYECKHUE
MPOIIECCHI, JIKAIINE B OCHOBE MPOMBIIIJICHHOTO TMOJYYeHUS
CEepHOM KHUCJIOTBI, aMMHaKa, a Takke CHOPMUPOBAHHOCTD
npeAcTaBieHud 00  OOmMX  HAay4YHBIX  NPUHIUIAX U

OKOJIOTHYCCKHUX npo6neMax XUMHUYCCKOI'O IIPOMU3BOACTBA

XUMHUA U KU3Hb. PacuéThbl

3.1

CdopMupoBaHHOCTH MPEICTABICHUMN 0 XUMUYECKOU
COCTABJIAIONICH €CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIH
XAMUU B TIO3HAHWUMW SIBICHUW TPUPOIBI, B (POPMUPOBAHUU
MBIIIJICHUST W KYJbTYpPhl JUYHOCTH, €€ (YHKIUOHATHHOU
IPaMOTHOCTH, HEOOXOAUMOW HJisi pPEHICHUS TPAKTHIECKUX
3a1a4 U 3KOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY

340POBBIO0 U IPUPOJHOU CPELE

3.2

ChopMUpOBaHHOCTh YMEHHH KPUTHYECKH AaHAIM3UPOBATH
XAMHYECKYI0  HMH(pOpMAIMio, TOIydaeMyl H3  Pas3HBIX
UCTOYHUKOB (CpeacTBa MacCOBOM KOMMYHHUKAIUU, CEThb

HNuTepHeT u npyrue)




3.3

CdhopMupoBaHHOCTH YMEHUU co0JiroaaTh MpaBUIIa
HKOJIOTHYECKU  LIEJIeCOO0pa3HOro IMOBEAEHUs B ObITY U
TPYAOBOU JEATEIBHOCTHU B LENSAX COXPAHEHHUSI CBOETO 3J0POBBS

Y OKPY>KaroUEW IPUPOTHOU CpeIbl

3.4

Oco3HaBaTh OMAacCHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
ONpEeAECIEHHBIX BEUIECTB, MOHMMAas cMbici mnokazarens [1/IK,
MOSICHATh ~ HA  NpPUMEpax  CIOCOObI  yMEHBIIGHUS U
MPEIOTBPALLICHU WX BPEIHOTO BO3JCHUCTBUS HA OpPraHu3M

YCJIOBCKaA

3.5

ChopMUpPOBaHHOCTh yYMEHUH TPOBOJUTH BBIUYUCICHUS C
UCTIOJB30BAaHUEM TOHSITHS «MaccoBas JOJs BeEIIecTBa B
pacTBOpe», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYCCKUX
peakIusIX, MacChl BEIIECTBA MM 00bEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00bEMY OJHOTO W3
YYacTBYIOIIUX B PEaKIMU BEIIECTB, TeruioBoro sddekxra
peaKIMi Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,

MpEBpaAICHUA U COXPAHCHUA SHCPIUn




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

1

Teopernueckne OCHOBBI OPTaHUYECKON XUMUU

1.1

[Ipenmer opranuyeckor XUMHUHU: €€ BO3HUKHOBEHHUE, pa3BUTUE U
3HAYEHHWE B I[IOJIyYCHMHM HOBBIX BELIECTB U MarepuanoB. Teopus
CTPOEHMSI OpraHmdyeckux coeauHeHuid A.M. ByrtnepoBa, €€ OCHOBHBIE

ITOJIOKCHMU A

1.2

CrpyktypHble  (GOpMyJIBI  OpraHMYEeCKHX  BemiecTB. [‘omoiorus,
u3oMepus. XHUMHUYECKas CBSI3b B OpPraHMYECKUX COEIUHEHUAX —
OJIMHApHBIC U KpaTHble CBs3u. [lpeacTaBieHue o KiaccupuKauu

OpPraHNYCCKHX BCIICCTB

1.3

HOMGHKIIaTypa OpPTaHNYCCKUX COG,HI/IHGHI/Iﬁ (CI/ICTCMaTI/I‘ICCKaSI) )41
TPHUBHUAJIBHBIC Ha3BaHUA Ba)KHEHUIITNX Hpe)ICTaBI/ITeﬂeﬁ KJIaCCOB

OpPraHUYCCKHX BCHICCTB

YraeBogopoasl

2.1

AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTUYECKUH psAn. MeTaH U dTaH —
NPOCTEHIINE TPEACTABUTENN AJIKAHOB: (PU3MYECKHE U XUMUYECKUE
CBOMCTBA (peaklMy 3aMElICHUs U TOPEHHA), HAXOXKJICHUE B IPHUPOJE,

IMOJIYYCHHC U IIPUMCHCHHC

2.2

AJIKEHBI: COCTaB M CTpPOEHHE, TOMOJIOTHYECKUN psaAaA. OTWIEH U
OpOMUJIEH — TMPOCTEeHINe MPEACTABUTENHN AalKeHOB: (PU3UUYECKHE W
XUMUYECKHE CBOMCTBA (peakiuu THAPUPOBAHUS, TaJlOTC€HUPOBAHUS,

ruaparanuu, OKMCJICHUA U HOHI/IMepI/ISaI_[I/II/I), IMOJYYCHHC U IIPUMCHCHHC

2.3

Ankamuensl:  OyraameH-1,3 wu  metunOyramuen-1,3:  cTpoeHwe,
BOKHCHUIINE XUMHUYSCKHUE CBOMCTBAa (peakummsl IOJUMEpH3aIlin).

[Tony4yeHre CUHTETUYECKOrO KayuyKa U PE3UHbI

2.4

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUU PH/I.
ALIETUIIEH — NPOCTEUIINN NPEACTABUTEND AJIKUHOB: COCTaB, CTPOCHHUE,
du3nyeckue W XUMHYECKHE CBOWCTBA (peakuuMud THAPUPOBAHMUS,

rajioreHUupOBaHUs, TUIpaTallii, TOPEHHUS ), OJYyUCHUE U TPUMEHEHHE




2.5

Apenbl. benzon: cocraB, cTpoeHHE, (PU3NYECKHE M XUMHYECKHE
CBOICTBa (peakUUH TaJIOTEHUPOBAHUS U HUTPOBAHUS), MOIYUYEHUE H
npumeHeHue. Toxyois: cocTtaB, CTpOoeHHE, (PU3HUYECKHME U XUMHUYECKHE
CBOICTBa (peaklUUU TaJIOTEHUPOBAHUS U HUTPOBAHUS), MOIYUYEHUE H
npuMeHeHre. TOKCMYHOCTh apeHoB. |'eHeTnyeckas CBA3b MEXKIY

YriieBoaopoJaMu, NpuHaJICKAIIMMU K Pa3JIMYHbIM KJIacCaM

2.6

IIpupoaHble UCTOYHUKUA YIIIEBOAOPONOB. [IpupoaHblii ra3 U MOmyTHBIE
HedTsHbIe Ta3pl. HedTh u e€ npoucxoxaenue. Crnocobbl nepepadboTKu
He(THU: MEePEroHKa, KPEKUHT (TEPMUUYECKHM, KaTaTUTHUECKH ), TUPOJIU3.
[IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B MPOMBIIIIEHHOCTU U

B ObITy. KaMeHHBI# yroiib U IPOYKThI €ro nepepadoTKu

Kucnopoaconepxariue opraHuuecKnue CoeIuHEHUS

3.1

[IpenenbHbie OAHOATOMHBIE CHHUPTHL. METaHOT W ATAHOJ: CTPOCHME,
buznyeckue W XUMHYECKHE CBOWCTBA (PEAaKIMU C AaKTUBHBIMH
MeTajlaMH, raJjOr€HOBOAOPOAAMU, TOpEHHE), MIPUMEHEHHUE.
Bonopoansie cBsizu Mexay MOJIEKYJaMU CIIUPTOB. [[elicTBHE MeTaHoJIa
M 0JTaHOJa HAa OpraHu3M 4ejioBeKka. MHOroaTOMHbIE  CIIMPTBHI.
OTUICHTIUKOIb U TIULEPUH: CTpOCHHE, (PU3UYECKHEe U XHUMHUYECKHE
CBOICTBa (B3aUMOJICHCTBHE CO LIEIOYHBIMM METaUIaMH, KauyeCTBEHHAas
peaKkiusi Ha MHOTOAaTOMHBIE CIIUPTHI). JlefiCTBUE HA OPraHU3M YEJIOBEKA.

HpI/IMeHeHI/Ie rIMOocpuHa U OTUJICHITIMKOJLA

3.2

deHos: CTpOCHUE MOJICKYJIbI, (PU3MUYECKHEe W XUMHYECKHE CBOWCTBA.

Tokcuunocts penomna. [Ipumenenue penona

3.3

Anpnernasl U KETOHbL. DopMmanpleruj, auneTadbIerul: CTPOECHHUE,
duznueckne u XUMHYECKHE CBOMCTBA (peakIMy OKHCICHUA U

BOCCTaHOBJICHHUSI, KAUECTBEHHBIE PEAKIINH ), IOTYUYECHUE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE TMpeaeTbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuUHAsA U
YKCYCHasl KHCJIOTBhI: CTpOEHHUE, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA
(cBoiicTBa, oOOmIME [Jsi Kjacca KHUCJIOT, peakuus ITepuduKaium),
noysiydyeHue u npuMenenue. CTteapuHOBash U OJIEMHOBAsi KHUCJIOTHI Kak
MPEJCTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbljla KaK COJU BBICIINX

KapOOHOBBIX KUCIIOT, MX MOIOIIIEE IeICTBUE




3.5

Crnoxxnble 3QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. 'maponus
cnoxHbIX 3¢upos. Xupsl. I'maponu3 sxupos. IlpumeHeHue Kupos.

buonornueckas posip KUpOB

3.6

VYrineBoapl: cocTaB, KiaccuduUKalus yrieBogoB (MOHO-, 1U- H
nosiucaxapujibl). ['roko3a — npocTedmii MoHOCaxapui: 0COOCHHOCTH
CTPOCHHMSI  MOJEKYJbl, (U3UYECKME U  XHMHYECKUE CBONCTBa
(B3aumoneiictBue ¢ rumapokcunom meau(ll), okucieHue aMMHaAYHBIM
pactBopoMm okcuaa cepedpa(l), BocctaHoBIEHUE, OPOKEHUE TITFOKO3BI),
HaxXOXJICHWEe B TPUPOJIe, TMPUMEHEHUE, OUOJIOTHYECKasi  POJb.
dorocunTe3. PpyKTO3a KaKk M30Mep TIOKO3bl. Kpaxman u nemnonosa
KaK nOpupoAHble mnoiauMepbl. CTpoeHME Kpaxmana M LEJUTIOJIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBa Kpaxmana (THIPOJIU3,

Ka4CCTBCHHAA PCaKIUA C I/IO)IOM)

A3OTCO}Iep)KaHII/IC OpPraHUYCCKUC COCANHCHUA

4.1

AMMWHOKHUCIOTBI KakK aM(l)OTCpHBIC OpPraHUYCCKHC COCAMHCHMUA.
®du3nUecKkue M XHUMHYECKHE CBOMCTBA AMHHOKHUCIOT (Ha IMpuMepe

I‘HI/IHI/IHa). buonornyeckoe 3HaueHNE aMHUHOKHCIIOT. HGHTI/IIIBI

4.2

benku xak nmpupoiHbIE BEICOKOMOJIEKYISIpHBIE coeanHeHus . [lepBuunas,
BTOpUYHAS W TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA

OCJIKOB: TUAPOJIN3, ICHATYpallUsl, KAYECTBCHHBIC PEAKIIUN Ha OCIIKH

BpICOKOMOJIEKYIISIPHBIE COETUHEHUS

5.1

OCHOBHBIE TOHSTUSI XUMHHM BBICOKOMOJICKYJISIDHBIX  COEIWHCHUM:
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BE€HO, CTEIECHb IOJUMEPHU3AIH,
cpenHsss  MoJieKyinspHas Macca.  OCHOBHBIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCJIMHECHUH — MOJIUMEPU3ALUA 151

IMIOJIMKOHICHCAaIA

5.2

9KCHepI/IMeHTaJ'IBHBIe MCTOAbI M3YYCHHA BCHICCTB U HX npeBpameHHﬁ:
O3HAaKOMJICHHEC C 06p33HaMH INpUPOAHBIX WM HMCKYCCTBCHHBIX BOJIOKOH,

IJIaCTMAcC, KaydykoB. [loydeHne CHHTETHYECKOr0 KaydyKa U PE3UHBI

11 KVIACC




Kon

IIpoBepsieMblii 3JIeMEHT COEePKAHUS

TeopeTnyeckre OCHOBBI XUMHUH

1.1

XAMHUYECKUA dNeMEHT. AToM. Snpo aroma, HM30TONBI. DJIEKTPOHHA
000s104YKa. DHEPreTHYecKrue YpoBHH, MOyPOBHU. ATOMHBIE OpOUTaIH, S-
, P-, d-smementel. OcCOOEHHOCTH pacHpeieieHUs] D3JICKTPOHOB IO
opOuTaNIIM B aTOMax »JJIEMEHTOB NEPBBIX YETBIPEX MEPHOOB.

DnexkTpoHHAasi KOHPUTYpalUs aTOMOB

1.2

Ilepuognuecknii 3akoH u Ilepuogmyeckas cucTeMa XUMHUYECKUX
anemenTtoB J[.MI. MenneneeBa. CBf3b NEPUOAUYECKOTO 3aKOHA H
IIepuonnueckor cucrteMsl XxuMudeckux siemeHToB .M. Menneneesa ¢
COBPEMEHHOW TEOpHUEN CTPOCHHS aTOMOB. 3AKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMMHYECKHX DJJIEMEHTOB M 00pa3yeMblX HMH TMPOCTHIX U
CJIOKHBIX BEILIECTB MO IPYIIAM U MEpruoaaM. 3JHaYE€HHUE MEPUOANIECKOTO

3dKOHA B pAa3BUTUU HAYKH

1.3

Ctpoenune BemiecTBa. XUMHUYECKas CBSI3b. BHIBI XMMHUYECKOW CBA3MU
(KOoBaJIGHTHas HEMOJISIpHAs U MOJspHas, MOHHAas, MeTayuinyeckas). MoHsl:
KaTHOHbl M  aHHUOHBL. MexaHu3Mbl  00pa3oBaHUS  KOBAJICHTHOM
XUMHUYECKOU CBs3W (OOMEHHBIH M JOHOPHO-aKIIENTOPHBIN). Bomopoanas

CBA3b

1.4

BanientHOCTB. Dn€KTpOOTpULIATENBHOCT. CTEIEHh OKUCTIECHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO CTPOCHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. [HWIbl KPUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOWCTBa BEIIECTB OT TUMNA KPUCTAIUIMYECKOW PEHIETKH.
[lonsitue o nucnepcHbIx cuctemMax. ICTUHHBIE U KOJUIOUHBIE PACTBOPHI.

MaccoBast 10J1s1 BellleCTBa B paCTBOPE

1.6

Knaccudukamus  Heopranmueckux  coenuHeHuid.  Homenkmatypa

HCOPraHNM4YCCKUX BCUICCTB

1.7

Xumuueckast peaknus. Krnaccudukanus XUMHYECKUX peaknuid B
HEOPraHMYeCKOM M OpPraHMYeCKOM XUMHH. 3aKOH COXPAaHEHUS MAacChl
BEILIECTB, 3aKOH COXPAaHEHUS W NMPEBPAILLCHUS YHEPIUU NMPU XUMUUYECKUX

peaKIusaxX

1.8

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (PaKTOPOB




1.9

OOpatumble peakuuud. XUMHYECKoe paBHOBecHe. DakTOphl, BIMSIOUINE

Ha COCTOsiHME XuMHudeckoro pasHosecus. IIpunmun Jle Illatense

1.10

Onektponutrueckas auccoruanus. CuUlbHbIE U CJa0ble 3JIEKTPOIUTHL
Cpena BOIHBIX pacTBOPOB BEIIECTB: KHCIAas, HEUTpalbHas, IIEIOYHASI.

Peaxkiimu nounoro ooMeHa

1.11

OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pe€aKuuun

Heoprannueckas xumust

2.1

Hemeramnel. Ilonoxenune HemeramnoB B Ilepuogumueckoit cucreme
xumudeckux anemeHtoB .M. MeHnneneeBa U OCOOEHHOCTH CTPOEHUS
aToMoB. DU3NYECKHUE CBOICTBA HEMETAIUIOB. AJIJIOTPONHUS HEMETAIIOB

(Ha mpUMepe KUCIopoa, cepsrl, pocdopa u yriieposa)

2.2

XUMHUYECKUE CBOMCTBA BaXXHEUIIUX HEMETAJJIOB (TajJOoreHOB, CEphlI,
azora, ¢ocdopa, yriaepona U KpPEeMHHUS) U UX COCTUHCHHH (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX coenHenuil). [Ipumenenue

BA)KHEMILIMX HEMETAJIJIOB U UX COCI[I/IHGHI/IfI

2.3

Meramnel.  [lomoxxenne wmerauioB B llepuomuyeckon  cucreme
xumuyeckux smeMmeHToB .M. MenneneeBa. OcCOOCHHOCTH CTpOEHUS
AJIEKTPOHHBIX 000JI0YEK aTroMOB MeTauioB. OOmme ¢Gu3ndeckue
cBoiicTBa MeTauioB. CruiaBbl METAJIOB. JJIEKTPOXUMHUYECKUN PsJl

HaNpsKEHU METAILUIOB

2.4

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX METAIOB (HATpUi, Kaluid, KaJIbIUi,
MarHuii, aJlOMMHUN, IIUHK, XpOM, Ke€Je30, MEIb) U HUX COCAUHCHUH.
OO6mue crmocoOs! MoaydeHus: MeTalioB. [I[puMeHeHre MeTalIoB B OBITY U

TCXHHKC

2.5

I'eneTnueckass CBS3b HCOPraHUYCCKHUX BCIHICCTB, IIPHHAMICKAININX K

Pa3JIN4YHbIM KJIaCCaM

XUMUS 1 )KU3Hb

3.1

Pomp xumum B oOecriedeHMH DSKOJOTHYECKOW, DSHEPreTUYECKOH U
MUIIEBOM O€30MaCHOCTH, Pa3BUTUU MeAUIUHBL [loHSTHE O HAyIHBIX

MCTOAaxX IIO3HaHUA BCIHICCTB U XUMHYCCKHUX peaKHI/Iﬁ

3.2

[IpenacraBnenuss 00 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIILICHHOTO

MIOJIYyUCHUA Ba)KHEUIITNX BCIICCTB. Yenosek B MHUPEC BCHICCTB H




MAaTEPUAIOB: BAXKHEUIIINE CTPOUTEIbHBIE MATEPUAIIbI, KOHCTPYKIIMOHHBIE
MaTepuaibl, KPaCKH, CTEKJIO, KEpaMUKa, MaTECpUAIIbl i1 DJICKTPOHUKH,

HaHOMAaTepUasbl, OPraHNYECKUE U MUHEPAJIbHbBIE YI00PEHHUS

3.3

XuMusl ¥ 30pOBbE YEJIOBEKA: MpaBUJIa MCIOJb30BaAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MAaCHOTO UCIIOJIb30BAHUS MTPEeNapaToB ObITOBOM

XUMHHU B HOBCGI[HCBHOﬁ KHU3HHU




YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

Xumus: bazoseiit ypoBensb: 10 kinace: yueonuk / B.B. Epemun, H.E.Ky3bpMeHko,
B.!.Tepenun, A.A. JIpo3nos, B.B.JIynun; nox pen.B.B.JIynuna.-
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Xumus: bazoBeiit ypoBens: 11 kiace: yueOnuk / B.B. Epemun, H. E.Ky3smenko,
B.!.Tepenun, A.A. JIpo3nos, B.B.JIynun; nox pen.B.B.JIynuna.-
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Tabmuup: [lepuoauueckas cucrema xumuieckux snemenToB .M. MenneneeBa
Tabnuua pacTBOPUMOCTH
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