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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npenacraBiaeHHbIX B DexgepaibHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHoro mpeaMera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOMX OCHOBHbIE 00pa3oBaTelIibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuon no 2025 roxa» (Pacnopsikenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONPEJEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUW K YPOBHIO IOITOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alluM, SIBISETCS HEOThEeMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYIbTypbI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 U TPHUPOAHOW cpenme. Peanmmsyercss xumudeckoe 00Opa3oBaHHUE
o0ydJaromuxcs Ha YpOBHE CpeHero ooImero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMeTra «XuMUs», COJEpKaHWE M IOCTPOCHHE KOTOPOro OIpPEIENIECHbl B
nporpaMmMe MO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell MW NPUHLHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooImero oopaszoBanus B Poccuiickoit deaeparuu.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yi0 pojb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAlOIIeM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla U >KU3HU KaxJoro ujeHa oOmiectBa. CoBpeMEHHas XMMHSI KaK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEJACTBEHHO C XUMUEH.

CocrapisitoniuMu  mipeaMeTa  «XUMHUs»  SBISIOTCS  0a30BbIE  KYpPChl  —
«Oprannueckass xumusi» U «OOm@as M HeopraHUyeckass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUHW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUN M3 OOIIeH XWUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00ecreurnBacT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOI000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxaHusi kypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(HOpMHpOBaHAa B TpOrpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuajiia u 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONpPEeAeTEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOll XWMHU BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpelCTaBIeHu O CcTpoeHuW BemecTB. CBeaeHUss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTUU — OT YIJIEBOJIOPOJOB /10 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnueckod XUMHH IMOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTeprall W (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUSD» O0ydaromuMcesl TMpEeAOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 00BACHAIOIIEH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXHEMIIHUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaX M MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEpKAHUSA, HMEIOUIMMH KyJIbTYpOJIOTHYECKUHA W MPUKIATIHON
XapakTep. OTU 3HAHUA CIOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBSI3U XUMHUH C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESTENbHOCTH YENOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIONKEHUNA XUMHH, TTOMOTaloT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OpUMEHSATh €€ M TOMNOJHEHUs 3HAHWM, peHIeHUs HWHTEIUICKTYalIbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEI0BATEIbCKUX 3a/1au. B 11e1oM cogepkanue yueOHOro
npeamera  «XUMHS» ~ JTaHHOTO  ypPOBHS  M3YYEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJII MMOHUMAaHUSA
¢unocopckux uuen, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPOoOJeM, a
TakKe TpobsieM cOepekeHHs] SHEPTEeTHUECKUX PECYPCOB, ChIPhS, CO3/IaHMSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TIOCTPOEHUS TpenMeTra MpeaycMaTpuBarOT (QopMupoBaHUE
YHUBEPCAJIBbHBIX  Y4YEOHBIX JEMCTBUI, WMEIONMX 0a30Boe 3HAYCHHUE JUIS
pPa3IUYHBIX BHJIOB JIEATENBHOCTH: pEIICHHs Mpo0jeM, TMOHCKa, aHalu3a |
00paboTku HHPOPMAIIHH, HEOOXOUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTHIECKOM
U HUCCIIENO0BATENIBCKON NEATEIbHOCTH, 3aHUMAIOLIECH Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK U Ha YPOBHE CPEAHETO OOIIEro 00pa30BaHus, MPH OINpeIeTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OAHOrO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOAUYECKON TOYKH 3PEHHUS TAaKOW IMOIAXOA K ONPENEIICHHIO LEIed W3y4YeHUs
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISAMH H3Y4YEHHs] IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE NMPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AEATEIBHOCTHU, CBA3AHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ele U 3aja4 u3ydyeHus
npeaMeTa B MporpaMMe Mo XMMUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CUCTEME CcpefHero odimiero oopazoBanusi. CeroaHs B
NpernojaBaHud  XMMUM B OOJbIIEH  cTermeHu OTHAETCS  NPEArnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJIepKaHUsi OOydeHHs, OpPUEHTUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIEr0 He
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBbHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUs 3HAHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pEeIICHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u c 3THUM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAauEHHE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a41, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CB3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[M), HUMEIOIIUX YHHUBEPCAIbHOE 3HAYEHHUE [JIsl Ppa3IMYHbIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOsieM, TONCKa, aHan3a U 00paboTku uHMOpMAITIH,
HEOOXOMUMBIX JUIsl TPHUOOPETCHHUS ONBITa JCSITEIBHOCTH, KOTOpas 3aHUMAeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe g OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUM JJIsl TIOMCKA W aHaldu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUU TJIOO0ATBHBIX MPOoOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMUSI HEOOXOIUMOCTU OEper HOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yuebGHom mmaHe cpemHero ooOmiero o0Opa3oBaHUS MpeaAMET «XUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «ECTeCTBeHHO-HAyYHbIC
IPEAMETHI.

OO6r1ee YyuCI0 9acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUH, 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 Heemto).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB M MarepuanoB. Teopust CTpOEHHsS OpPraHUYECKHX
coenunenuid A. M. bytneposa, €€ ocHOBHbIE MOI0kKeHUS. CTPYKTypHbIE (POPMYJIBI
OpraHWYeCKUX BeUlecTB. [omosorusi, wu3oMepHUs. XHUMHUYECKas CBs3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C O0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHUE W
OMMCAHUE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALIEHUIO OPIraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHre, OOYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJACTABUTENN aJKaHOB: (PU3WYECKUEe W XHMMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3NYECKUE W XUMHUYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATALlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XMMHYECKUE CBOMCTBA (peakuus nosuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB 1 OCOOEHHOCTU CTPOEHMSI, TOMOJIOTHYECKUH Psil. ALETHIIEH
— TPOCTEMINNN MpenCTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOICTBA (peaklMy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEHNUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, crpoeHue, (pusMuyeckrue M XUMUYECKHUE CBONCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUS), MOJyYEHHE U NpUMEHeHue. 10.1yon:
cocmas, cmpoeHue,  @Quauyeckue U  XuMUYeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOIyYeHue u npumeneHnue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXKIY YIJEBOJOPOAAMH, NPUHAIJICKAIINMU K
Pa3IMYHBIM KJIACCAM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUU, KaTaJuTU4YeCKui), muponaus. I[IpomykTel
nepepadoTku He(TH, UX NIPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C O0Opa3lamMu IUIaCTMAcC, KaydyKOB U PE3UHBI, KOJUJIEKIIMU
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, IIPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE 3TUIICHA
U U3y4YECHUE €TO CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss 1Mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTa PEakIMy MO U3BECTHBIM MACCE,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenbHble OJHOATOMHBIE CHOUPTHL. METaHOJ U 3TaHOI: CTPOCHUE,
bu3uveckue W XUMHUYECKHE CBONCTBA (peakiuu C aKTUBHBIMM METaJIaMH,
rajJjoreHoOBOJAOPOJiIaMH, TOpPEHUE), MpUMEHEHUE. BoIopoaHbIE CBA3M MEXKIY
MOJIEKYyJIaMu CIUPTOB. JlelicTBUE METaHOIa U ATaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIECHIVIMKOJAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHUYECKHME CBOWCTBAa (B3aUMOJCHCTBHME CO UICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas peaklys Ha MHOTOATOMHBIE CHUpPTHI). [lelicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIS.

@deHoN: CTpOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enomna. [Ipumenenue denomna.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCyCHasi KHCIIOTBI: CTpOCHME, (DU3MYeCKre U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kiiacca KUCIOT, Peakius dTepuuKaInm), MOJIyIeHHE U TPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCIIOT. MBUTa KaK COJIM BBICIITUX KapOOHOBBIX KUCTIOT, MX MOIOIIEE ICHCTBHE.

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

VYrrneBoael:  cocTaB, KiaccuPUKanus ~— yrieBogoB  (MOHO-, JH- U
nonucaxapuipl). ['JIF0K03a — MpOCTEHIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (U3MYECKHME W XUMHYECKHE CBOWCTBAa (B3aUMOJICUCTBUE C
ruapokcugom Menu(Il), oxucienne amMmuayHbiM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TIIOKO3bl), HAXOXKJACHUE B NPUPOJE, NMPUMEHEHUE,
ouosiornueckas poib. @orocunte3. pyKTo3a Kak U30Mep TIIHOKO3bI.



Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia U
1neutoiao3bl.  dU3MYeckue M XUMUUYECKHE CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOIbl HM3yUYEHHs] BEHIECTB M HUX MPEBpalllCHHi:
MpOBEJICHNE, HAOIIOJEHUEe W OMUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugoM wmenu(Il)), MHOroaToOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKuCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
MPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnie 3agaun.

Boluncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIMU MO MU3BECTHHIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepKaIiue OpraHnuecKue CoeIMHEHMUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble opraHuyYeckue coeauHeHus. Ouzndeckue
U XUMUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mpumMmepe TiulnHa). buonoruueckoe
3HA4YCHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETUYHAS CTPYKTypa O€NKOB. XHUMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKIuy Ha OeNKu.

OKCIEpUMEHTAIIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlHs OEJIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeMHEHUS

OCHOBHbIE TOHATHS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHAs
macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexnpeaMeTHBIX CBA3€H NMPU M3YUYEHUU OPraHUYECKOU XMMHUU B
10 kimacce oOCyIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MOHSTHUI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMHU ISl OTAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O [[UKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHNE, HAYYHBIA (haKT, THIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiaccUUKalus, NEPUOJIUUYHOCTb, HAOIIIOICHUE,
MU3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.



®dwuszmka: Martepus, DJSHEprusi, Macca, aroM, OJIJIEKTPOH, MOJEKyJa,
DHEPreTUYECKUH YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYCCKUE BETMYMHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢orocuHTe3, OWMONOTHMYECKH AaKTHUBHBIC BeliecTBa (OCNKH, YTJIEBOABI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPOJIbI, TIOJE3HBIE HUCKOMAaeMbIe, TOIUIHBO,
PECYpCHI.

TexHomorus: MHUIEBBIE MPOMYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIINE CPEJCTBA, JEKAPCTBECHHBIE U KOCMETHYECKHE IMpemapaTsl, MaTepHuasbl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKAA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUU

XuMuueckud anemMeHT. AtoMm. Sapo aroma, uW30TONBL. DIJIEKTPOHHAs
o0o0yiouKa. DHEpPreTuyeckre ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTaNH, s-, p-, d-
anemMeHTbl. OCOOCHHOCTU pacIpeesieHus] JIEKTPOHOB MO OpOUTANsIM B aTroMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuit 3akoH U [lepuoauueckass cucTeMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CBs3b Meproanueckoro 3akoHa u [lepmoamdeckoil cucTemsl
xumuueckux aneMeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynmaM H IEepHOJaM.
3HayeHUEe NEePUOANYECKOTO 3aKOHA B PA3BUTUHN HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJSApHAs W TOJSpHAs, MOHHAS, MeTainueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnast cBs3b. BaneHTHOCTh. DNEKTPOOTPULATEIBHOCTb.
Crenenn okucneHus. MoOHBI: KATHOHBI ¥ aHUOHEI.

BemiectBa  MOJIGKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIINYECKON PEIIETKH.

[lonsiTe 0 nOHCHIEpCHBIX cHCTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenkmnartypa
HEOPraHWYECKHX BENIECTB. |'€HEeTHYecKasi CBsA3b HEOPraHWYECKHUX BEIIECTB,
MNPUHAJICKAIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas  peaknus. Kmaccudukamus  XUMHYECKMX — pEakiui B
HEOPraHWYECKOM M OPraHUYECKOM XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS Y MPEBPAILCHUS SHEPTUU MMPU XUMHUYECKUX PEAKIIUAX.



CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTUMbIE
peakuuu. XuMHU4YecKoe paBHOBecue. @DakToOppl, BIMAIOLIIAE HA COCTOSHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

DnekTponauTnyeckas aucconuanus. CuiibHbIE U c1adbie 35ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, [IETIOYHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
nemoHctpauus tadmaun «llepuoauyeckas cuctema XxuMuU4eckux anemeHtoB Jl. .
MenneneeBay, U3ydeHUE MOJENEH KPUCTAUNIMUECKUX PEHIETOK, HAOIIOCHHE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U Ja00PATOPHBIX OMBITOB (Pa3JI0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, OMPEACIIEHUE CPEbl PACTBOPOB BELIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKIUu HOHHOro oOMeHa),
IPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3nudHbiX GakTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIAN.

PacuétHrie 3agaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUYECKHX pE€akuuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACU€Thl C HCMOJb30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenune HemetaimioB B llepuoamueckor  cucrteme
xumudeckux anemeHToB JI. M. MenneneeBa U 0OCOOEHHOCTH CTPOEHHUSI aTOMOB.
@u3nyuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha IIpUMEpE
KHCI0poa, cepsl, pochopa u yrineposa).

XHWMHUYECKHE CBOMCTBA BA)XKHEHIIMX HEMETAJUIOB (TajloT€HOB, CEpbI, a30Ta,
docthopa, yrmepoma W KpEeMHHS) M HUX  COCAWHCHUH  (OKCHJIOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprmMeHeHne BaxXHEMIINX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamnel. [lonoxenne merammioB B Ilepuoaudeckoil cucteMe XUMHYECKHAX
anemenToB JI. . MenneneeBa. OcOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. O6mue (usnyeckue cBoiicTBa MeTawioB. CIilaBbl METAJJIOB.
DNEKTPOXUMUYECKUH PsiJ] HANIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATpWM, Kadul, KaJIbIWH,
Mar"ui, aJlOMUHUM, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCAUHCHHUIA.

O6mme crmocoObl MmoydeHus: MeTauioB. [[puMeHeHne MEeTalioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
M3y4YeHHE KOJJIEKIMH «MeTamibl W CIJIaBb», 0Opa3IlOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1a4, HAOMIOACHUE W OMHCAaHUE JEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aMMOJIECHCTBHE TUJPOKCHJIA ATIOMHHUS C PACTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaum.



PacuéTthl Macchl BellecTBa WM 00bEMa Ta30B MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKLIUU, €CIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHs U )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOU, SHEPreTUYECKOW U MHUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHUUIAX T[POMBILIIEHHOTO
ITOJTyYEHHUs] BaKHEUILINX BEILIECTB.

YenoBek B MHUPE BEIIECTB M MAaTEpPHUANOB: Ba)XHEHIINE CTPOUTEIIBbHbBIC
Marepuasbl, KOHCTPYKUMOHHBIE MaTepUalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl sl IEKTPOHUKH, HAHOMAaTepHUalbl, OPraHUYECKUE U MUHEPAJIbHBIE
yI00peHus.

XUMHUSL U 300pOBbE YEJIOBEKa: IpaBWiia HCIOJIb30BaHUSA JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacCHOTO UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B [TIOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmst  MeXINpeAMETHBIX  CBA3€H TpU  U3yYyeHUH oOmed o
HeopraHu4eckol XxuMuu B 11 Kitacce ocyIecTBisieTcs 4epe3 UCIOIb30BaHUE Kak
OOIMX €eCTECTBEHHO-HAyYHBIX MOHATHH, TaKk ¥ MOHITHM, SBISIOIIKXCS
CUCTEMHBIMHU IS OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuiue ecTeCTBEHHO-HayuyHbIE MOHATUSA: Hay4dHbIM (DaKkT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KilaccuuKanus, TMEepUOJUYHOCTb, HaOJIIOIEHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusuka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOIl, paUOaKTUBHOCTb, MOJIEKYJIA, JHEPTETUYECKUM YPOBEHB, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKUE BEIUYMHBI M €AMHULBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHThI, BATAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHepasbl, TOpHbIE MOPOJIbI, TOJE3HbIE HUCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHOoIorusA: XUMHUYECKasi NMPOMBIIUIEHHOCTb, METAJUIyprus, IPOU3BOACTBO
CTPOUTEIIBHBIX MAaTEpPUaAIOB, CEIbCKOXO3SMCTBEHHOE IIPOU3BOJCTBO, IHILEBas
MPOMBIIUIEHHOCTh,  (papMalleBTUYeCKasi  MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHUYECKHX MPEnapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AIIEKTPOHHAS IPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM H TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTATOB OCBOEHHUS MPOTpaMM CpPEJHEro OOIIEro
00pa30oBaHus SBISIETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-IESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUHCKOW TPaKJAaHCKOM HIACHTUYHOCTH —
TFOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEW M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKaMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JIOCTUTAIOTCA B
€ANMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMU POCCHUICKOTO TPa)XJAAHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON JIEITEIbHOCTH
oOydJaromuxcs Mo peajn3aluy MPUHATHIX B 00IECTBE 1IEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA

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

NPEACTaBICHUS O COLMAJIbHBIX HOPMax W MpaBUiIaX MEKIUNYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

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

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
MPUMEHEHHUSI XMUMHUHU, OCO3HAHUS TOTO, YTO JOCTXKEHHUS HAyKU €CTh PE3ysbTaT
JUTMTENIBHBIX ~ HAONMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanau3e uH(oOpMalMKU O MEPEIOBBIX JOCTUKEHUIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC ¢ XUMUYCCKUMU SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro oOpasza IKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301IaCHOrO OOpaIleHUsl C BEIIECTBAMH B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO U  KOJJIEKTUBHOI'O
0€301macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-UCCIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  JAPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a/aad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3inyHOro pojaa, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUIAYAIbHOW TpaeKTOpUHU
oOpa3zoBaHus, Oyaymied mnpodeccuu W peanu3ali COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJ€CO00Pa3HOr0 OTHONIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHYECKUX MPoOeM, BIMUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbLHON CpEIbl;

OCO3HAHUS HEOOXOIMMOCTH HCMOJIb30BAHUS JIOCTMIXKEHHM XUMHUHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS;

AKTUBHOTO HEMPUATHUS JIEUCTBUN, NPUHOCAIIUX Bpel  OKpYKarouen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTIbITa NeATeIbHOCTU HKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOU
MpaKTUKE, CIHOCOOHOCTM W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemodoouu;

7) IEeHHOCTH HAYYHOTI'O O3HAHMA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeuMUKH XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpE/ICTaBICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHHH MPOOJeM COXpaHEHUS
IPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH IS COBPEMEHHOU
[UBUNM3AIMKA: B €€ TYMaHUCTHYECKOW HANpPaBICHHOCTH W BAXXHOW pOJU B
CO37aHUHM HOBOM 0a3bl MaTepUANTBHOU KYJIBTYPHI, PEIICHUU TI00aTBHBIX MTPOOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, IHEPrE€TUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUEHHH YCIOBHUI
YCHEIIHOTO TpyJla W OKOJOTHYECKH KOMQPOPTHOW JKH3HU KaXKIOTO UIEHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOJO0B
MMO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy9aeMble 3HAHWS JIJISl aHAJIM3a W OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBAHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIONIUXCS JAHHBIX C MEJIbI0 MOJIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CAMOCTOSITEIbHO HMCIOJB30BATh XWMHUUYECKHE 3HAHUS s
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpECa K O3HAHUIO U UCCIEA0BATEIBbCKON NEATEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN MO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B PAa3IMUHBIX cepax MpodhecCHOHATBHON
NEATEITbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIEe pe3yabTaThl OCBOCHUS yuyeOHOro mpeaMera «XUMHUS» Ha
YPOBHE CpEeAHET0 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HAQUMMbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpeIMETHbIE) OOIEHAayUYHbIE MOHATHS, OTPaKarollre
LEJOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
Ipolecc, CUCTEMa, HAy4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHUE, HAOIIOACHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIE y4eOHbIE NEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
TPaMOTHOCTH U COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CTIOCOOHOCTH o0 yJaronmxcs UCTIOJIh30BaTh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W yHUBEpPCAJbHBIC yueOHbIE
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIbHBIMH, KOMMYHHKAaTUBHBIMH U  PETYISATUBHBIMHU
JIEUCTBUSIMU.

OBJaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJbHBIMH
JeHCTBUSIMM

1) 6a30Bble JJOru4YecKme aAeicTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpoOBaTh  IpolJeMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCATEIbHOCTH, 3aJ1aBasi MapamMeTpbl W KPUTEPUU HX
TOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LEIISIMU;

WCMOJIb30BaTh MPU OCBOCHUU 3HAHWUUW MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W yCTAHABJIMBATH MX B3aUMOCBS3b,
HCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS JIJIT OOBSICHEHUS OTACIBHBIX (PaKTOB M
SIBJICHUM;

BBIOMpATh OCHOBAHWUS W KPUTEPUHU IS KiIacCU(UKAIIMM BEIIECTB U
XUMHUYECKUX PEaKIU;



yCTaHABIIMBATh MNPUYUHHO-CIICICTBEHHBIE CBSA3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pACCYXKJEHUsS (MHAYKTUBHBIE, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHuYecKkas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpPHU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3a/ad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIBHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XUMUYECKHUX
pEaKLHnii;

dbopMyITHUpOBATH MM U 3a]1a4l UCCIIEIOBAHMS, UCIIOJIH30BaTh MOCTABICHHBIE
U CaMOCTOSITEIILHO C(OPMYJIHUPOBAHHBIE BOIMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS MW TPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0OAaTh 32 XOJ0M
npolecca, CaMOCTOATENBFHO TMPOTHO3UPOBATH €r0 pe3yibTaT, (OpMYIUPOBATH
0000111eHNS U BBIBOJII OTHOCUTENIBHO JOCTOBEPHOCTH PE3yIbTaTOB UCCIIEIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEeOBAaTENbCKOM U IPOEKTHOMU
JESTEIBHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJOB PEIICHHUS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IUYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHMKAX HWHPOpManuu (HAYy4HO-
MOMyJsipHAass JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTEepHETa), aHanu3upoBaTh WH(OPMAIUIO Pa3TUYHBIX BUIOB U (hopm
MpeACTaBICHUSA, KpUTUYECKU OIICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSITH PA3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAEIEHHOTO THUIIA;

npHOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMAbHYIO  (QOopMy  MpeCTaBICHUS
uHopMmanuu (cxemsl, rpaduKu, AUArpaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeacTBa npH paboTe C
XUMHYECKOM HMH(POpMalMe: NpPUMEHSATh MeEXIpeaIMeTHble ((U3nueckue u
MaTeMaTUYeCKUE) 3HAKU U CUMBOJIbI, (pOpMYJibl, aO0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJUYECKUE CpEICTBA
HarJISIAHOCTH.

OgBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1eCTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAa€MOM T€MbI B XOJ€ Auajora u/wiu
JUCKYCCUM,  BbICKAa3bIBaTh  WJ€H, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAUHUEN pe3yJbTaTOB I103HABATEIbHON AEATEIbHOCTH,
NOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBINIOJHEHUHU
XUMHYECKOT0 SKCHEPUMEHTA, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3alii yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIbI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COIJIACOBAaHUS IMO3ULHMN B
X071 00CYXJIeHUsSI © 0OMEHA MHEHHUSIMH.

OBiajieHUe YHUBEPCATbHBIMH PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYILIECTBIISITh CBOIO TO3HABATEIbHYIO
NEATENbHOCTh, ONpeAensiss €€ LeJd M 3aJayd, KOHTPOJHUPOBAaTb M IO MEPE
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJiaraeéMblii  alrOPUTM JEUCTBUM TIPH
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEAOBaTEIbCKUX 3aJay, BbIOMpaTh Haumbojee
3¢ (eKTUBHBIN cHoco0 MX pelleHuss ¢ y4ETOM IOJYyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAHaIU3a
U CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHble pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpaXKaloT:

chOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMUHM B TO3HAHUM SIBICHHUI
npupoAbl, B  (OPMUPOBAHWU MBIIUICHUS W  KyJbTYpbl JIMYHOCTH, €&
(bYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /TS PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJIEHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIArallne TMOHATUS (XMMUYECKUH SJIEMEHT, aToM, »JJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKasI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEpHyTas U COKpaIEHHAs), MOJb, MOJIApHas



Macca, MOJIIPHBIM 00BEM, YriaepoAHbI cKener, (yHKUMOHAIbHAs TpYIIa,
paauKai, U30MEpUsi, U30MEPBI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIE€BOJIOPOIBI,
KUCJIOPOJlT M a30TCOJAEpPKAIIUE COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
opranuuyeckux BemniectB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKAIIME B OCHOBE TOHUMAHHUS TMPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
SBJICHUHN, (DAKTOJIOTMYECKUE CBEICHUS O CBOWCTBaX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJIB30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIE MPU3HAKU TOHITHUH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONMCAaHUU COCTaBa, CTPOCHUS M MIPEBPAIIECHUN OPTraHUYECKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJB30BATh XUMUUYECKYIO CHUMBOJIUKY JIJIsI
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyn  OpraHMYECKMX BEHIECTB M  YpPaBHEHMM XUMUYECKHX PEaKIIHi,
U3TOTABJIMBATHL MOJICIM MOJIEKYJ OPraHMYECKUX BEIIECTB ISl MJUTFOCTPALIMU HUX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YyUYCHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTABY M CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpymie COeNMHEHHN (YriaeBOAOPOIbI, KHCIOPOJ U a30TCoHAepKallue
COEIMHEHUSA, BBICOKOMOJIEKYJIIDHBIE COEIWHEHHMs), J1aBaThb WM Ha3BaHHS 11O
cuctematuueckoir Homenkiarype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHMs OTIEJIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMWIEH, alleTUJIEH,
STWJICHTJIMKOJb, TJIHMIEPUH, (eHos, (opMalbIeruj, aneTalbIerua, MypaBbHHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmar, eJTi0a03a, TIUIUH);

c(hOpMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJIbI XUMHYECKOW CBSI3U B
OPraHMYECKUX COCAUHCHUSIX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHSATH TIOJOXKEHUS TEOPHUH CTPOEHUS
oprannyeckux BemecTB A. M. bytiepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusnyueckne W XUMUYECKHE CBOIMCTBA TUIMUYHBIX MPEICTABUTENICH Pa3IMUHBIX
KJIaCCOB OPraHMYEeCKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIUJIEH, AlETUJIEH,
Oyraguen-1,3, merunOyramuen-1,3, GEH30JI, METaHOJ, 3TAHOJ, STHJICHIJIUKOJb,
[JIMLEPHUH, (PEHOJI, alleTalbJeru]l, MypaBbUHAasi U YKCYCHAasl KUCJOTHI, TJIIOKO03a,
KpaxMmall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJY HHMHM YPaBHECHHUSIMH COOTBETCTBYIOIIUX XUMHUUYECKHX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Colpbsi (HE(QTb, NTPHUPOAHBIA Tra3, Yroyb), CHOCOOBI HUX NEpPepabOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOAYKTa
peakiuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WIH MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJAETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HaYYHOr0 MO3HAHUA, UCTIOJIb3YEMbIX B XUMHUH MPU U3YUYECHUU BEILECTB U
XUMUYECKUX SIBIICHUN (HaOI0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIb30BAaTh CHUCTEMHBIC XHMHWYECKHWE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalMsiX, CBSI3aHHBIX C BEHIECTBAMM U HUX
NPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MTPaBUJia TOJIH30BAHUS XUMUYECKON
nocyaoi u 1abOpaTOpHBIM OOOpPYAOBaHMEM, a TaKKe IpaBuiia OOpaIIeHHs C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIIUSIMHU TIO BBITIOJIHEHHUIO JTA0OPATOPHBIX
XUMUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBIMIOJHATH XUMHUYCCKUN
AKCTIEPUMEHT (TIPEeBpaIlCHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUHU, ITOJTyUCHUE
STUJIEHA W H3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHHMYECKUX
BEIIECTB, JIEHATypalusi OEJIKOB NMpHU HArpeBaHUU, LIBETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIAMU TEXHUKM O€30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMU U JIA0OPATOPHBIM O00OPYIOBAaHHUEM, TMPEACTABIATh PE3YyJIbTATHI
XUMHYECKOTO JKCIepUMEHTa B (OpMe 3alnucH YpPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU aHAITU3UPOBATH XUMHUYECKYIO
UHPOPMAIINIO, TIONYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAaHHOCTh ~ YMEHHMH  cOOJNOAaTh  TpaBUJia  AKOJOTHYECKU
1[EeJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEAX
COXPAaHEHHUsI CBOETO 30POBbS U OKPYKAIOLIEW NPUPOAHOM Cpelbl, OCO3HABaTh
ONACHOCTh BO3JICHCTBUS HA JKUBBIC OPraHU3MbI ONPEICIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbici mokasarens [IJIK, moscHATh Ha mpumepax CHocCOOBI
YMEHBUICHHSI W TPEAOTBPALICHHUS WX BPEIHOTO BO3IACWUCTBUS HA OPraHU3M
YEJI0BEKa,;

JUIsi 0OYyYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUSA BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CIIebIX M CHA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIOJb30BaTh
penbeHO-TOYCHHYIO cucTeMy oO0o3HadueHui JI. bpaiins mis 3anmucu XuMHYECKUX

dbopmyi.



11 KJIACC

[IpeameTrHbie pe3ynabTaThl OCBOEHUSI Kypca «OOmmas u HeopraHudeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUM B T[O3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUs] IPAKTUUECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE TOHATUS (XUMUYECKUU DJIEMEHT, aToM, HM30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJISAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAS, METANTHYECKasi, BOJIOPOJIHAS ), KpUCTAIUIMUECKasl peméTka,
TUNBl ~ XUMUYECKUX  PEaKlUil, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJIUTHI,
AJEKTPOJUTUYECKAsT JAUCCOLMAIUSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKINKM, XUMHUYECKOE PaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON Aucconuanuu, nepuoaunyeckui 3akoH . M. Menneneena,
3aKOH COXPAHEHUs MAacChl BEILIECTB, 3aKOH COXPAHEHUsS M IMPEBpAIECHUS SHEPTUU
OpU XMMHYECKHUX PEaKLUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XUMHH,
MUPOBO33PEHUYECKNE 3HAHUS, JICKAIIUE B OCHOBE IMOHMMAaHUA NPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBICHHH, (DAKTOIOTMYECKHE CBEIECHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM HCTIOIb30BAHUH BaKHEUIITUX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKOU JIEATETbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHH,
yCTaHABIIMBAaTh UX B3aHUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IPHU
OMMCAaHUN HEOPTAHMYECKUX BEIIECTB U UX MIPEBPAIICHUI;

c(hOpMHPOBAHHOCTh YMEHUW HCIIOJI30BAaTh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHus GOpMyJ BEHMECTB M YpPaBHEHHW XHMHUYECKHX  pEaKIui,
cucreMarnueckyto HomeHKIatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBbHBIX
HEOPraHUYECKUX BelleCTB (yrapHblil Ta3, YriaeKHUCHbId ra3, aMMHaK, raméHas
U3BECTb, HETAILIEHAS] U3BECTh, MTUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPENEIATh BaJCHTHOCTh M CTETICHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCAMHEHMUSX PAa3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAS, METAJJINYECKAsi, BOJIOPOJIHAS]) B COCIMHEHUSIX, TUII
KPUCTAJJIMYECKOW PEMIETKM KOHKPETHOrO BeIeCcTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAsA, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMUYECKUX
COCIMHCHUIA,



c(hopMUPOBAHHOCTH YMEHUU YCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONPEAEIEHHOMY KJaccy/rpymme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PaCKpPhIBaTh CMBICI MEPUOIUUECKOTO 3akoHa /I,
N. MenpeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh »dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMEeHTOB 1—4 mnepuonoB Ilepuoanueckoi CUCTEMBI
xumuyeckux sneMmeHToB J[. M. MenpaeneeBa, ucnoian3ys MNOHATUS «s-, p-, d-
JJIEKTPOHHBIE opouTaAINY, «QHEPreTUYECKHE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUH
1o nepuojiaMm u rpymnmam [leppoandyeckoil cucTeMbl XUMUYECKUX 31eMeHTOB Jl. M.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJaTh CYIIECTBOBAHME TEHETHUUYECKOW CBSI3M MEXAY HEOPraHUYeCKUMU
BEIIIECTBAMU C NMOMOILbIO YPABHEHU COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIOLIUX BELIECTB, TEINIOBOMY
sbdexTy peakiuu, U3MEHEHUIO CTENEHEH OKHUCIICHUS AJIEMEHTOB, 00paTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUN COCTABJISITH YPAaBHEHHUS PEAKIMN pa3IudHBIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPAcCIlO3HaBaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHMH  pPACKPBIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMMHYECKOM
pEeaKIuu OT PA3IMYHBIX (PAKTOPOB; XapaKkTep CMEMICHUS XUMHUIECKOTO PAaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BAaTh XUMUYECKHE TPOIECCHI,
JIe)KalllMe B OCHOBE MPOMBIIUIEHHOIO MOJIYYEHUS] CEPHOM KHCJIOTBI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMMX HAYYHBIX MPUHIUNAX |
AKOJIOTMYECKHUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIYUCIEHUS C UCIOIb30BAHUEM
MOHSATUS «MAaccoBasi JOJIsI BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOILICHHH Ta30B



MPU XUMUYECKUX PEaKIHSIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEILIECTB, TEIJIOBOTO 3(dekTa peakiiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MACCHI
BEIIECTB, MPEBPALICHUS U COXPAHCHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MoCy/Iol U Ja0OpaTOpHBIM O00OpYJAOBaHUEM, a TakKe MpaBuia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU TO BBHIMOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh M BBHIMIOJHATH XUMHUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpPEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ MOMONIBIO YHUBEPCAJIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEeakilvH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklMu Ha Cyibdar-, KapOoHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 10
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0€30MacHOCTH TIpU OOpaIlleHHUH C BEIeCTBaMU U JJabOPaTOPHBIM 000PY/I0BaHHEM,
IPEACTaBIATh PE3ylbTaThl XHMHUYECKOTO OHKcrepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid u ¢GOpMyTUpOBATh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHUYECKU aHAITU3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJMIOJATh  TpaBWia  JKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpPaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3AECHCTBHS Ha )KMBbIE OPraHU3MbI ONPEIECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax CHocOoObl yMEHBIIECHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0OY4YaroIIUXCsl ¢ OTPAHUYECHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYIMHBIX METOJaX IO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCcKOi XUMHUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUSI OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Hroro no pazneny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 |
' AJKaJUEHBbI, ATIKUHBI
2.3 ApoMaTHYeCKUE YIIeBOI0POIbI 2
24 [IpupoHbIE ICTOUHUKH YTJIEBOIOPOJIOB U 3 |
' ux rnepepaboTka
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cruptsl. DeHon 3
19 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
' CroxHbie 3QUpBI
33 VYrnesoapl 3 2
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

5.1 [Inmactmaccel. Kayaykn. Bosiokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 n [lepnoanueckas cuctemMa XUMU4YECKUX 3
anemenToB J. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIINU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertaubl 1
2.2 Hewmeramis 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BEIECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUs U )KU3Hb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Yy4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHUSI OPraHUYECKUX
coenuHenuit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenue o Kiaccuduxanuu
opranuveckux Bemniects. HomeHkmarypa
(cucTemaTuyeckas) U TPUBUAIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH — npocTeuIre
MIPE/ICTaBUTENH aJTKaHOB

AIIKEHBI: cOCTaB U CTPOCHHUE, CBOICTBaA

OTUJIEH U IPONUJIEH — MPOCTEHIINe
MIPE/ICTAaBUTENH aJTKEHOB

[IpakTuueckas pabora Ne 1. «Ilomyuenue
ATHJIEHA U U3y4YEHHE €r0 CBOMCTB

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. Ilonyuenue
CUHTETHUYECKOTO KaydyKa W PE3HHBI

10

AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHUA,
TOMOJIOTHYECKHUI pAA. AJ_IeTI/IJIeH —
HpOCTCfIH.IHfI MNpEACTaBUTCIIb AJIKUHOB

11

Brrunciaenus mo YpaBHCHUIO XUMHYECKOM




peaknuu

Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTh

12
apeHOB

13 I'enernueckas cBsA3b YIII€BOJOPOJIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U MOIYTHBIE HEPTSIHBIE
ra3bl, He)Th U IPOAYKTHI €€ niepepaboTKu
[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHbIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€eBO10POabD)

17 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHos1. BonopoHas cBs3b

13 MHOroaroMHbI€ CIUPTHI: ATUICHIIUKOJIb U
TJIULEPUH

19 @DeHOo: CTPOSHHUE MOJIEKYIIbI, (PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: popMaibaerua u
aneTanbAerul. AueToH

)1 OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAsI U YKCYCHas

2 [IpakTuueckas pabota Ne 2. «CBoiicTBa
pacTBOpa yKCYCHOM KHCIIOTBI»
CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK

23 MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MBpl1a Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IENCTBUE

75 CrnoxHble 3(hupbl KaK TPOU3BOIHbIE

KapOOHOBBIX KUCIIOT. [ MPOITU3 CIIOKHBIX




3¢upoB

26

JKupsr: runpons, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB

27

VYTaeBoipl: cOCTaB, KiaccuuKarus.
Baxneiimme npeacraBuTeNu: TIIOK03a,
¢bpykTO3a, caxapo3a

28

Kpaxman u nenntonosa Kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa no pasneny
«Kucnopoacoaepxariye opraHuuecKue
coenuHeHUs»/ Beepoccuiickas
MpoBepoyHasi paboTa

30

OO011as XapakTeprUCTUKa a30TCOIEPIKALINX

OPraHWYECKUX COCTUHECHHH /
Bcepoccuiickas mpoBepodHas paboTa

31

AMWHEBI: METHJIAMHUH U aHWJINH

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OpraHUYecKUe COeTMHEHUS, UX
O6uonoruueckoe 3Hadenue. [lentuapr.
benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHECHHUS

33

OCHOBHBIC TTIOHATHS XUMHH
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ

34

OCHOBHBIC MCTOJbI CHHTC3a
BBICOKOMOJICKYIISAPHBIX COCHHHCHHﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cHCcTeMa XMMHUYECKHUX 3yiemenToB JI. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmeHToB .M. Menaeneena B
Pa3BUTHUHU HAYKH

CTpOGHI/Ie BCIICCTBA. XuMmuaeckas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

BasieHTHOCTB. DJIEKTPOOTPHULIATEILHOCTb.
Crenenp okucieHus. Bemiectra
MOJIEKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIE pacTBOPHI.
MaccoBas 1014 BelllecTBa B pacTBOpC

Knaccugukanus 1 HoMeHKIaTypa




HEOpPraHWYECKUX coeMHEHn. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccugukanus XUMHUECKIX peakuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTuMble peakiuy.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bousiaue
pa3IuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYeCcKas aucconuanus. [lousarue
0 BoJiIopoiHOM Tokasarene (pH) pactBopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KountponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertamisl, ux nojoxeunue B [leproauueckoi
CUCTeMEe XUMHYeCKUX 31emMeHToB [[. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aToMmoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

15

CrnnaBel METaLIOB. DJIEKTPOXUMUYECKUH AL




HaIpsHKEHUH METaJUIOB

16

XYMHUYECKHE CBOMCTBA BaXKHEHIIINX
METAJUIOB (HATpUH, Kalui, Kaablui, MarHui,
AIIOMHHMI) U UX COETMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XuMHYecKHe CBOMCTBA ITMHKA, JKeJle3a U UX
coeqUHEHNN

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCMEPUMEHTAIbHBIX 33/1a4 10 TEME
«Metamis»"

20

HeMeTaJIJIBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCIIOopoa, cepsl, hochopa u yriepoaa)

22

XHUMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPBI U UX
COEIUHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XHUMHUYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O0001IeHNE U cUCTEMATU3aLMs 3HAHUI IO
teMe «Hemeramwey. Beruncienus mo




YPaBHEHUSM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemetaist"»

28

KonTponsHas pabora no temam «MeTtasuibiy»
n «Hemeramibn

29

HeopraHquCKHe 1 OPraHruvYCCKUEC KUCIOTHI.
HeopraHquCKHe " OPraHnvYCCKUC OCHOBAHUA

30

AmpoTepHbIe HEOpraHU4YeCKHUe U
OpraHNYeCKHe COeqUHEHUS. | 'eHeTnueckas
CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX
BEILECTB

31

Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKOM,
SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU MEIUITUHBI

32

[IpencraBnenus 06 0OIMMUX HAYYHBIX
MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS
BA)KHEHIIINX BEIIECTB

33

YenoBek B MUPEC BCHICCTB U MATCPUAJIOB

34

XuMus u 3A0POBLEC YCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpPOBAHHOCTH TPEJCTABICHUNA O XUMHYECKOW COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJM XUMHH B TO3HAHUH
SABJICHUN TIPUPOABI, B (POPMHUPOBAHWM MBINUICHUS € KYJIbTYpPBI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TPAMOTHOCTHU, HEOOXOIMMOM mJis
pelieHuss TPAKTUYECKUX 3a7ad M HDKOJIOTHYECKH OO0OCHOBaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Ccpesie

1.2

Bnagenune cucremMoll XMMHUYECKMX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAT AFOIITNE TTOHSATHUS (Monekyna, BaJICHTHOCTH,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIH OOBEM, YTIJIEPOAHBIN CKelerT,
dbyHKUMOHANbHAS ~ TpyNMa,  paguKkaix,  U30Mepus,  H30MEpHI,
TOMOJIOTHUECKUN psil, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEpKaIle COECOUHEHHs, OWOJIOrMYecKd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUpPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMUMHUYECKOTO CTpoeHHs opranumdeckux BemectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMUH, (DAaKTOIOTHUYECKUE
CBEICHMSI O CBOMCTBaX, COCTaBe, NOJYy4YeHMHM U 0e30ImacHOM
UCIOJIb30BAHUU BAKHEWUIIUX HEOPraHWMYECKUX U  OPraHUYecKHUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0BCKA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHM,  YCTaHABIMBAaThb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHITHS MPH ONUCAHUM COCTaBa, CTPOCHUS U

npeBpameHI/Iﬁ OpPraHUYCCKUX COE€OUHECHUI

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATh XMMHUYECKYIO CHMBOJIUKY
JUIL  COCTABJIEHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTO,
COKpalI€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMHUYECKUX PEaKLUi, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB Ul WIIIOCTPALUU UX XMMHYECKOTO U NPOCTPAHCTBEHHOI'O

CTpOCHUS




1.5

ChopmMupoBaHHOCTH  YMCHHI  YCTaHABJIMBATh  IPUHAJICKHOCTD
HN3YUCHHBIX OPraHMYCCKHUX BCHICCTB IO HX COCTaBy U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (Tpymre) COeAMHEHHH  (YriieBOJIOPOIbI,
KUCIIOPOA M a30TCOJAEPIKAIINE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIC
COCI[I/IHGHI/DI), JaBaThb UM Ha3BaHUs 1o CHUCTEMATU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OTPEICIIATh BUABI XHMHYCCKON CBSI3H B

OPraHWYECKUX COCTMHEHUIX (OIMHAPHBIE U KpaTHbHIE)

1.6

ChopMupoBaHHOCTh yYMEHUS TNPUMEHATH: IIOJIOKEHUS  TEOPUU
CTpoeHusl opranuyeckux BemecTB A.M. bytieposa st oObsicHeHUS
3aBUCHMOCTH CBOWCTB BEHIECTB OT HMX COCTaBa M CTPOECHUS; 3aKOH

COXpPAaHCHUSA MAaCChbl BEIIECTB

YrneBo1opoabl. Kucnoponconep:xamue " a30TCoJIepHKaIIne

OpPraHNu4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPUBUAILHBIE HAa3BAHMS
OTACIBHBIX OPTraHWYECKHX BEMIECTB (ITHJICH, TMPOIMMJICH, alleTHJICH,
STUJICHTJIUKOJb, TJHIEPUH, (eHomn, GopMalbIeru, areTalbIeru,
MypaBbUHasl KHCIJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs KHUCIOTA,
CTeapuHOBasi KHCJIOTa, TJIOKO3a, (PpPyKTO3a, Kpaxmaj, LEeJUIioo3a,

TJTUITAH )

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
(GU3NYeCKUe W XHUMHYECKHE CBOMCTBA THIMYHBIX IPEIACTaBHTEICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BeEINEeCTB (METaH, JTaH, 3THJICH,
NpONWIICH, areTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH30:7,
METaHOJI, 3TAHOJ, 3TUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/,
MypaBbHHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJIII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

23

CQ)OpMHpOBaHHOCTL YMCHHUA HIUIFOCTPUPOBATH TCHCTUYCCKYHO CBA3b
MCKAY THUIITMYHBIMHU npeaACTaBUTCIIMUA Ppa3INIHbIX KJIaCCOB
OpraHN4YCeCKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peaKIuii ¢ UCIOIB30BAHUEM CTPYKTYPHBIX (OpPMYIT

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YIIEBOJAOPOIHOTO ChIpbs (He()Th, MIPUPOIHBINA ra3, YroJib), CHOCOOBI UX

nepepa60TKI/I " MPaKTUUCCKOC MPUMEHCHUC ITPOJAYKTOB nepepa60TKI/I

XUMHUS U )KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOTO IMO3HAaHUsA, UCIIOJB3YCMbBIX B XUMHUHU NTPHU U3YUCHUUN




BEIIECTB W XUMHUYCCKUX SBJICHWHA (HaAOIIOACHHWE, W3MEpECHHE,
AKCIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE
XUMHYECKUE 3HAHUA JUIsl [PHUHATHS PELICHUM B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmMupoBaHHOCTE yYMCHHI COOJIOJATh TIPABHWIIA IOJIb30BAHUS
XUMUYECKONW TOCYIOM M JTabOpaTOpHBIM OOOpYIOBAaHHEM, a TaKKe
npaBWia OOpaIIeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

11O BBIINIOJIHCHHUIO J1a60paT0prlx XUMHUYCCKUX OIIBITOB

33

CpopMHPOBAHHOCTH YMEHHM TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCTIEPUMEHT (TPEBPaIEHUs] OPraHUYECKUX BEIECTB IIPU HArPEBAHUH,
NIOJTy9eHHUE STHJICHA U M3YYECHHE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIHH
OpraHu4YeCKUX BCUICCTB, ACHATypanus 0eJIKOB Ipu HarpCBaHuMH,
HOBCTHBIC PCAKIIUU 6€J'IKOB) B COOTBCTCTBHU C IIPaBHUJIaMH TCXHUKHU
0e30MacHOCTH TpHU OOpalleHHH C BEHIeCTBAaMU U JIaOOPaTOPHBIM
000pyTI0BaHHEM; NPEACTABIIATh pE3yIbTaThI XUMHUYECKOTO
JKCTIEpUMeHTa B (OpMe 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIHUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

CdopmupoBaHHOCTh YMEHHUI IPOBOAUTH BBIYUCIIEHUS [0 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
POJYKTa peaKkiuu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO

13 UCXOJHBIX BEIIECTB WJIHM MPOIYKTOB PEAKIIIH)

3.5

CdopMHpOBaHHOCTH YMEHHI KPUTHUYECKU aQHaJIM3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IMOJIY4aeMyI0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nHpopmanuu, cetb UHTepHET U Apyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOIIOAATH MpaBUiIa HSKOJIOTHMUYECKU
1enecoo0pa3Horo MOBeIEHUs B OBITY W TPYIOBOM JEATEIbHOCTH B
LENSIX COXPAaHEHHS CBOErO 370POBbS M OKpYXKAIOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha JKUBBIE OPraHU3MBbI
OTpeNeNEHHBIX OPraHUYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM — KOHIEHTpPALMHM), TMOSICHATH Ha
npuMepax CIOCOObl YMEHbBILCHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Bnagenne cuCTEMON XMMHMYECKMX 3HAaHWW, KOTOpPAas BKJIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs1 000JI0UKa aTOMa, S-, p-, d-2JIEKTPOHHBIE OPOUTATIM aTOMOB,
WOH, MOJIEKyJIa, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJISIpDHAsT Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMUYECKass pEelI€TKa, TUIBI XUMHUYECKUX pPEaKlui
(OKHCIIUTENHHO-BOCCTAHOBUTENBHBIE, 9K30- M SHIOTEPMHYECKHE,
peakuu MOHHOTO OOMEHa), PacTBOP, AIIEKTPOJUTHI, HEIJICKTPOJIHTHI,
JIIEKTPOIUTAYECKAS ~ JTUCCOLMAIINS, OKUCIHUTENh, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEeaKIiu, XMMHYECKOE PABHOBECHE); TEOPUU W
3aKOHBI (TEOPHUS DJIEKTPOJUTHYECCKON auccormanuu, llepuoanueckuii
3akoH JI.M1. MenpeneeBa, 3aKOH COXpaHEHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEIEHHS O CBOMCTBAX,
cocTaBe, IMOJNy4EHMM U 0€30MacHOM HCIIOJb30BAaHUM BaXKHEUIINX
HEOPraHMYeCKUX BEIIECTB B OBITY M MPAKTUYECKON JeSTeNTbHOCTH

YCI0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKA U
B3aMMOCBSI3b W3YYCHHBIX TOHSTHH, NPUMEHSATH COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHCAHUM CTPOCHHSI W CBOMCTB HEOPraHHMUYECKUX
BEUIECTB U MX IPEBPAIlCHUN; BBISIBIATh B3aUMOCBS3b XHUMHUYECKUX
3HAHUM c MOHATHSIMHU u MPEJICTaBICHUSIMHU IPYrux

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMHM METOHdaMU HAaYYHOTO IIO3HAHUA BCHICCTB U
XAMHYECKUX SBJICHUH (Ha6J’IIOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJIETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ OoNpeACIATh BAJICHTHOCTb U CTCICHDb
OKHCJICHUA XHUMHWYCCKHUX DJOJIEMCHTOB B COCAMHCHHAX PaA3JIMYHOTO
COoCTaBa, BUJ XHMHYECKOH CBA3HU (KOBaJ'IeHTHaSI, MOHHas,
MCETAIJIMYCCKasd, BO,[[OpOI[HaH) B COCIMHCHUAX, THII KpPICTEUIJ'IPI‘-ICCKOﬁ
peH_IéTKI/I KOHKPCTHOT'O BCIICCTBA (aTOMHa}I, MOJICKYJIAAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘-IeCKaH)

1.5

C(l)OpMI/IpOBaHHOCTL yMCHI/Iﬁ ONPCACIIATh XapaKTECp CpCAbl B BOJHBIX




pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTh  YMEHHS  KIACCU(PUIIUPOBATH  XUMHUUYECKUE
peaKkuu Mo pa3iuyHbIM MPU3HAKAM (YHCITy H COCTaBY pearupyroInx
BEIIECTB, TEIUIOBOMY J(QPEKTy peakiuu, W3MEHEHUIO CTeneHei
OKUCJICHHST ~ D3JIEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  yJaCTHIO

Karanu3aTopa)

1.7

ChopMUpOBaHHOCTH YMEHHMH COCTaBISATh YPaBHEHUS  PEaKIUN
Pa3JIMYHBIX THUIIOB, IIOJHBIE WM COKpAlIEHHbIE YpPAaBHEHUS pEaKUUN
MOHHOTO OOMEHA, YUYUTHIBAsl YCIOBUS, IPU KOTOPBIX ATH PEAKIIMU UIYT

JI0 KOHIIa

1.8

CpopMHPOBAHHOCTh YMEHHUN MPOBOJUTH PEAKIIUHU, TOITBEPIKIAIOITNE
KAQUEeCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM NYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPTAaHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHH PACKPBIBaTh CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEIIbHBIX peakuui MOCPECTBOM COCTaBJICHMS

ANEKTPOHHOTO OallaHca 3TUX peakiui

1.10

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH

XUMHYECKON PEeaKIMH OT pa3IUYHbIX (JaKTOPOB

1.11

ChopMHpPOBAaHHOCT, yYMEHHH  OOBSCHATH  XapaKTep CMEIICHHS
XHUMHYECKOTO PaBHOBECHUSI B 3aBUCHMOCTH OT BHEIIHErO BO3JICHCTBHUS

(mpuaIMn Jle [latennbe)

O61ua>1 1 HCOpPraHU4YCCKas XUMHUs

2.1

CopMHpPOBAaHHOCT, YMEHUH pacKpbiBaTh CMbICH Ilepuoamdeckoro
3aKOHa .. Meupeneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOIIYIO, OOBSCHUTEIBHYHD W  MPOTHOCTUYECKYIO

byHKIMH

2.2

ChopmupoBaHHOCTH YMEHHUI XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dieMeHToB 1-4 mnepuomoB Ilepuoanueckoit
cucteMbl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIB3YA
HNOHITHUSL «S-, p-, d-DIEKTPOHHBIE OpOUTANN», «IHEPreTUYECKUE
YpPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOMWCTB
XUMHUYECKUX DJIEMEHTOB M MX COEAUMHEHUN MO Mepuojam U Ipynrnam

[Ieproanueckoii cuctembl XuMu4eckux aneMenToB .M. Menneneesa

2.3

CdopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHUE CBOMCTBA HEOPraHMUECKUX BEIIECTB PA3IMYHBIX KIaCcCOB,

IMOATBCPKIAATH CYIIECTBOBAHUC T€HETUYECKOM CBsA3HU MCKIY




HCOPraHNn4CCKUMU BCIICCTBAMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XMMUYECKUX PEAKLUN

2.4

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHABIMBAaTh  IPUHAIJICKHOCTH
HEOPraHMYECKUX BELIECTB 10 UX COCTABY K OIPEAEIEHHOMY Kiaccy
(rpynmne) coeaAMHEHUN (MPOCTHIE BELIECTBA — METAJIbl U HEMETAJLIBL,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHHUH HCIOJIB30BAaTh XUMUYECKYI0 CHMBOJIHKY
UL cOCTaBlieHHsI (OPMYJT BEIIECTB M YPaBHEHHH XHUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpusuaibHbie
Ha3BaHMsI OTJENbHBIX HEOPraHMYECKUX BeEHIeCTB (yrapHblii ras,
YIJEKUCHBIA ra3, aMMMaK, rameéHas W3BEeCTb, HeramiéHas U3BECTb,

MUTHEBAs COJIa, MTUPUT U IPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHHUHM XapakTepu3oBaTh (ONUCHIBaTh) OOLINE
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMYHbIX KIacCOB,
MOATBEPXK/IAaTh  CYIIECTBOBAHME  T'€HETHUYECKOW  CBS3M  MEXAY
HEOPraHMYEeCKUMM  BEIeCTBAMHM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIIMX XUMHWYCCKUX peaKHI/Iﬁ

2.7

CopMHpPOBAaHHOCTH YMEHHI TJIAHUPOBATH W BBITIOJIHITh XUMUYECKHUMA
SKCIIEPUMEHT (pa3lio’KeHHe TMepoKCHIa BOJAOpPOAa B MPHUCYTCTBUHU
KaTajau3aTopa, OIMpe/eieHHe CpPeabl PaCTBOPOB BELIECTB C MOMOIIbIO
YHHUBEPCAIbHOTO HWHAMKATOpA, BIUSHUE pa3INYHBIX (PaKTOpOB Ha
CKOPOCTh XMMMYECKOM peaklHH, peaklud HOHHOTO oOMeHa,
KayeCTBEHHbIE PEaKIM Ha Cynb(aT-, KapOOHaT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHHS, pEIIEeHHE SKCIEPUMEHTAIBHBIX 3aJa4 [0 TeMaM
«Metamnel» u «HemeTamibl») B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH
0e30MacHOCTH TpH OOpalleHUH C BeleCTBaMH U J1a00paTOPHBIM
00opynoBaHuEM; MIPEJICTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX

peaKHI/Iﬁ n q)OpMy.]'II/IpOBaTb BBIBO/JIbI HA OCHOBC 9TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOATh MpaBWiIa  IOJH30BAHUS
XMUMHUYECKON TOCYION M J1abopaTopHBIM OOOpYIOBAaHUEM, a TaKKe
mpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

11O BBINNOJIHCHHUIO J'Ia60paTOpHI>IX XUMHWUYCCKHX OIIBITOB

2.9

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTEpHu30BaTh XUMHWYCCKHUEC
IMPOLECChI, JICKAINHUEC B OCHOBC IMPOMBINIJICHHOTO MOJYYCHUA cepHoﬁ
KHUCJIOTBI, aMMHaAdKa, a TaKXcC C(l)OpMI/IpOBaHHOCTB HpeZ[CTaBJ'IeHI/Iﬁ 00
O6H.[I/IX Hay4YHBIX IIpUHOHUIIAX u 9KOJOTHYCCKUX Hpo6neMax

XUMHUYCCKOTO IIPOU3BOJACTBA




XUMHS U )KU3Hb. PacuyéThl

3.1

ChopmupoBaHHOCTh TPEICTABICHUNH O XUMUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, pPOJM XHMHH B TO3HAHUHU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHMHM MBIIUICHUS U  KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOW IS
pelICHHUsT TPAKTHYECKUX 3aJad W JKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM Cpesie

3.2

ChopMupoBaHHOCTH YMEHUI KPUTHYECKH AQHAJIM3UPOBATh
XMMHUYECKYI0 HHQOpMAIUIO, MOJIYy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOl KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHUN COOJIIOAATh TIPABWJIA DKOJIOTHUYECKH
1e1eco00pa3HOro MOBEAEHUS B OBITY U TPYNOBOH JESITENBHOCTH B
LEISAX COXPAaHEHHsI CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOJHON

cpebl

3.4

Oco3HaBaTh ONMAaCHOCTh BO3JEHCTBUS HA JKHBBIE OPraHU3MBbI
ONpENENEHHBIX BEIIECTB, TOHUMAs cMbIcs nokazatens [[JIK, nmoscHITh
Ha TIPUMEPAX CIIOCOOBI YMEHBIIIEHUS U MPEIOTBPAIICHHUS UX BPEIHOTO

BOS,Z[GﬁCTBPIH Ha OpraHu3M 4€JI0BCKa

3.5

CdopMHupOBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
UCIOJIb30BAaHUEM TMOHSTHUSA «MaccoBasi JI0Ji1 BELIECTBAa B PacTBOpE»,
O0OBEMHBIX OTHOLIEHUH Ta30B MPH XHMHUYECKUX PEAKIMSIX, MAaCChI
BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYAaCTBYIOUIUX B pPEaKIUU BEIECTB,
TeroBoro 3hdekra peakuy HA OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, MPEBPAIICHUA U COXPAaHCHUA SHEPIUU




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Teopernueckre OCHOBBI OPraHU4ECKOW XUMHH

1.1

[Ipenmer opraHnyeckoid XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTepHaloB. Teopusi CTPOEHUS OPraHUYECKUX

coenquHenn A.M. byrnepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykTypHBlE (OPMYNIBI OpPraHWYECKUX BEIIECTB. | OMOJIOTHS, H30MEpPHSL.
XHUMHYECKasi CBSI3b B OPraHUYECKUX COCIAMHEHMAX — OJWHApHBICE M KpaTHBIE

cBs3u. [IpencraBienne o kiaccuuKanuu OPraHnIeCKUX BEIIECTB

1.3

HomenknaTtypa opraHnueckux COeAMHEHUU (cucTeMaTHuecKas) U TPUBUAJIbHbBIE

Ha3BaHMS BaKHEHUIITNIX HpGI[CTaBHTeﬂeﬁ KJIaCCOB OPraHM4CCKHX BCUICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenine
MIPEe/ICTaBUTENIM alIKaHOB: (PU3MYECKHMe M XUMHUYECKHE CBOMCTBa (peakuuu

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

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKH psAn. ODTWICH W TPONWIEH —
MpPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MYecKne M XUMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApATAMH, OKUCICHHUS H

MOJIMMEPHU3aLUH ), TTOJIy4eHUE U IPUMEHEHHE
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Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mojuMepusanuu). [loydaeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI pAd. Anetuiien —
HpOCTGfIH.IHfI NpEaACTaBUTCIIb aJIKMHOB: COCTaB, CTPOCHHUC, (I)I/I?;I/I‘ICCKI/IC u
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHWA, THApAaTAllUuH,

l"OpCHI/ISI), MOJIYYCHUC U TPUMCHCHUC

2.5

ApCHLI. benzoun: CcoCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IG M XHMMHYCCKHE CBOMCTBa
(peaKI_II/II/I raJJorcHUpPOBaHUA U HHTpOBaHI/Iﬂ), TMOJIYYCHHUEC U IIPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (1)I/I3I/I‘16CKI/IG nu XHUMHNYCCKHEC CBOIiCTBa (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), IMNOJIYy4YCHUC W IMPUMCHCHUC. TokcuyHOCTB
ApCHOB. I'enetnyeckas CBS3b MCXKAY YTJICBOAOPOAaMH, MPHHAMICKAIIUMU K

Ppa3JINYHbIM KJIacCaM

2.6

IIpupoiHBIE UICTOUHUKH YTI1eBO10po10B. [Tpupoaubliil ra3 u nonyTHble HETAHBIE
ra3sl. Hedth u e€ nmpoucxoxaenue. CrnocoObl nepepabOTKH HEPTU: NMEPETOHKA,
KPEKUHT (TepMHUYECKUil, KaTanuTudeckuit), nuposn3. [lpoaykrsl mepepaboTku
He(TH, UX MPUMEHEHHE B IPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yronap u

MIPOAYKTHI €0 nepepaGOTKH




Kucnopoaconepxaiiye opraHuuecKue CoOeIMHEHUs

3.1

[IpenenpHbIe OAHOATOMHBIE CHUPTHL. METaHOJ U 3TAaHOI: CTpOEHUE, PU3NIECKUE
n XUMHNYCCKHEC CBOMCTBaA (peaKLII/II/I C AKTUBHBIMU METallIaMU,
raJIor€HOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJOpOoJHBIE CBSI3U MEXIY
MOJIEKYJIAaMH CIIMPTOB. J[€HCTBHME METAHOJIa M OTAaHOJIA HA OPraHU3M 4YeEJIOBEKa.
MHoroaToMHBIE CIIMPTHI. OTHIEHTJIMKOJIb U TJIMLOCPUH: CTPOCHUC, (1)I/I3I/I‘~I€CKI/I€ n
XUMUYECKHE CBOWCTBa (B3aUMOJICHCTBUE CO  IICJIOYHBIMU  METaJlJIaMH,
Ka4CCTBCHHAA pPCaKlHMd Ha MHOI'OAaTOMHBIC CHI/IpTI)I). I[efICTBI/Ie Ha OpraHusm

YCJI0BCKa. HpI/IMeHeHI/Ie rMaOepuHa U STUJICHIJIMKOJIA

3.2

®deHoJyi:  CTpOEHHME MOJEKYNbl, (U3UYECKHEe U XHMHUUYECKHE CBOWCTBA.

Toxcuunocth penona. [Ipumenenue dpenomna
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AJ'II:I[GFI/II[LI 1 KC€TOHBI. q)OpMaJ'II)IIGFI/II[, aleTaabJACrua: CTPOCHUC, (1)I/IBI/IIIGCKI/I€ u
XUMHUYECKHUE CBOMCTBA (peaKHI/II/I OKHCIJICHHUA W BOCCTAHOBJICHHA, KaYCCTBCHHBIC

peaxuun), nojyyeHne u IpuMeHeHue

3.4

OnHOOCHOBHBIE TIpeNebHbIE KapOOHOBBIE KUCIOTHI. MypaBbHUHAsE U YKCyCHas
KHUCJIOTHI: CTPOCHHUE, (PU3NIECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIITHE IS
Kjlacca KHUCJOT, peakuusi JTepuuKaluu), TMOJydeHHe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHI KaK MPEACTABUTEIN BBICIINX KapOOHOBBIX

KHACIOT. MBIa KaK COJIM BBICHTHX Kap6OHOBBIX KHCJIOT, UX MOIOIIEC I[GI\/'ICTBI/IC

3.5

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIPOIN3 CIIOXKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenne >xupoB. buonoruueckas poib

KUPOB

3.6

VYraeBonpl: cocTaB, KiacCH(UKAIMS YIIeBOJOB (MOHO-, M- U IOJIMCAXapHUIbl).
I'moko3a — mpocTelmmii MOHOCaxXapui: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(bu3uYecKre 1 XUMUYECKUE CBOMCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(1l),
OKHCIICHHE aMMHUAYHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHHE,
OpO’KEHHE TJFOKO3bl), HAXOXJICHUE B IPHPOJE, NMPUMEHEHHUE, OWOJIOTHYECKast
poib. DoTtocunTe3. PpyKTO3a Kak U30Mep TIIFOKO3bl. Kpaxmai u 1esuioso3a Kak
npupojHbie mojauMmepsl. CTpoeHHe Kpaxmalia M IeJUT0N03bl. DU3nYecKue u

XHUMHUYECKHE CBOMCTBA Kpaxmalia (FI/II[pOJ'II/I?», Ka4CCTBCHHAA p€aKuus C I/IO,Z[OM)

A30Tconep>1<aume OpPraHn4cCKUC COCANMHCHUA

4.1

AMUHOKHCIOTBI Kak aM(bOTepHHe OpraHn4YeCKUC COCIUHCHUA. dusznueckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha Impumepe FJII/IL[I/IHa). buonorunyeckoe

3HaYE€HHE aMHUHOKUCIOT. IlenTuapl

4.2

benkn kak npUpPOAHBIE BBICOKOMOJIEKYISpPHbIE coenuHeHus. llepBuunas,
BTOpUYHAS W TPETUYHAas CTPYKTypa OenkoB. XUMHUECKHE CBOMCTBa OENKOB:

TUAPOJIN3, ACHATYypalusl, KAUCCTBCHHBIC PCAKIIUU HA Ocnku

BBICOKOMOJ'ICKYJ'IHPHLIC COCAUMHCHU

5.1

OcCHOBHBIC TIOHATUS XHMHUH BBICOKOMOJICKYJIAPHBIX COCIUHEHUH: MOHOMCD,




MOJIMMCEP, CTPYKTYPHOC 3BCHO, CTCIICHL ITOJIMMEpU3allnn, CPCAHAA MOJICKYJIIpHAA
macca. OCHOBHBIC MCTOABI CHHTE3a BbBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ —

noJmMmMepu3anyAa U NOJIMKOHACHCA A

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHMsS BELIECTB U HX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,

Kay4ykoB. [lorydeHre CHHTETMYECKOTO KaydyKa U pEe3UHBI

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuUMHUYECKUH d7eMeHT. AToM. Slapo aTtoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKa.
DHepreTUYecKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pacTIpeIeICHHS YICKTPOHOB MO0 OPOUTAISIM B aTOMax dJIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DINEKTPOHHASI KOH(UTYpALIUs aTOMOB

1.2

[Tepnoanueckuit 3akoH u lleproanyeckas cucremMa XuMu4deckux anemenTos /.M.
MenneneeBa. CBs3b NEPHOAMYECKOTO 3akoHAa W Ilepmoamyeckoil cHCTEMBI
xuMuueckux annemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XUMHUYECKHX DJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyHHaM U MEepHOIaM.

3HaueHue MepuoIMYecKoro 3aKOHa B pa3BUTHUN HAyKU

1.3

Crpoenue BemnjecTBa. XHMHUYECKas CBsA3b. BHIBI XUMHWYECKOW  CBS3H
(koBaJIeHTHAsT HEMOJISIPHAs W TOJsIpHAs, WOHHAs, MeTayuindeckas). VoHbI:
KaTHOHBI 1 aHMOHBI. MeXaHu3Mbl 00pa30BaHMsl KOBAJICHTHOW XUMUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-aKLENTOPHbIH). BogopoaHas cBs3b

1.4

BanentHOoCTS. BJICKTpOOTpI/II_IaTCJ'IBHOCTB. CreneHb OKHUCIICHUSA

1.5

BeniecTBa MOJICKYJIAPHOT'O U HCMOJICKYJISIDHOT'O CTPOCHUSL. 3aK0H MOCTOSHCTBA
cocTaBa BellecTBa. THIIBI KpUCTAJINYCCKUX peH_IéTOK. 3aBHCUMOCTh CBOMCTBa
BCIICCTB OT THIIA KpHCTaHHquCKOﬁ peH_IéTKI/I. Ilonsatue o JUCIICPCHBIX
cuctemax. VMICTUHHBIE M KOJJIOMJHBIC PaCTBOPHIL. MaccoBas nons BeliecTBa B

pacTBope

1.6

KJ'IaCCI/I(I)I/IKaI_II/IH HCOPraHNYICCKUX COCIUHEHMI. HOMeHKJ'IaTypa HCOPraHUYCCKUX

BCIICCTB

1.7

Xumunueckass — peakuus.  Knaccudukamus — XMMHUECKHMX — peakuuid B
HEOPraHMYECKON M OPraHMYECKOM XMMMH. 3aKOH COXpPaHEHMsSI MaccChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpPAIICHUA SOHCPTUH ITPHU XUMHUYCCKUX PCAKIIUAX

1.8

CKopocTh peakim, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

1.9

O6paTI/IMLIe pCaKkiuu. XHUMHYECKOE paBHOBCCHC. q)aKTOpLI, BJIMAIOIIKE Ha

COCTOsIHME XUMHYeCcKoro paBHoBecus. [Ipunnun Jle [larense




1.10

DnekrponuTrueckas auccounanus. CuibHble W ciiabble anekTpoiuThl. Cpena
BOIHBIX paCTBOPOB BCHICCTB: KUCJIa4, HeﬁTpaﬂbHaﬁ, IejIo4vHast. PCaKL[I/II/I HOHHOT'O

oOMeHa

1.11

OKHCIIUTEITEHO-BOCCTAHOBUTEILHBIC pCakuuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenne HemetamwioB B lleproaudeckoil cucreMe XUMHYECKUX
anemenToB [I.MI. MenneneeBa 1 0COOEHHOCTH CTpOEHUs aToMoB. Puznueckue

CBOMCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha IPUMEPE KUCIOPOa, CEPBI,

docdopa u yrnepona)

2.2

XUMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIIOB (TAJOT€HOB, CEphbl, a30Ta,
dochopa, yrimepoga W KpEeMHHUS) U HUX  COCIAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZEPKAIUX ~ KHUCJIOT, BOJOPOJHBIX coenuHeHuit). [Ipumenenue

BAXXHEHUIINX HEMETAJUIOB U UX COSIUHEHUN

2.3

Mertamnel. [lonoxxenune metamioB B Ilepuoanyueckoil cucteMe XUMHUYECKUX
anemenToB JI.1I. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000J0UYEK
aTomMoB MeTayioB. OOmue ¢puzndeckre cBoicTBa MeTaioB. CIUiaBbl METAJIIOB.

DIEKTPOXUMHUYECKUH PsiJl HAPSDKEHU METAIIIOB

2.4

XWMHYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, KalaWil, KaJbIUH,
MarHui, aJIOMUHUM, ITUHK, XpOM, JKelie30, MeAb) U WX coeauHeHui. OOmme

CHocoObl MOJTy4YeHHs] MeTaJuIoB. [IprMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'enetnueckas CBS3b HCOPraHUYCCKUX BCUICCTB, NMPHUHAMICKAINIUX K pa3JINYHbIM

KjiaccaM

XUMHA U KA3HD

3.1

Ponp xumMum B oOecreyeHUH SKOJIOTHYECKOW, SHEPreTHYECKON U THIICBOM
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O HaydHBIX METOJAxX MO3HAHUS

B€IICCTB U XUMHNYCCKHX peaKHI/Ifl

3.2

Hpe,[[CTaBJ'IeHI/ISI 00 O6I_I_II/IX HAYYHBIX HNPUHIOUIIAX MTPOMBIIIJIICHHOI'O IMOJYUYCHUS
BaXXHEUIINX BeIleCcTB. UeIoBeK B MHUPC BCHICCTB U MATCPHUAJIOB: BaKHEHIIINE
CTPOUTCIIbHBIC MaTCpHaJIbl, KOHCTPYKIHWOHHBLIC MaTCpHAJIbl, KpAaCKH, CTCKIIO,
KE€paMuKa, Marcpualibl I JJICKTPOHHKH, HAHOMATCpHUAJIbl, OPraHUYCCKUC H

MUHCPAJIbHBIC y,HO6pCHI/IH

33

Xumus u 3J0POBBE UYCJIOBCKA: IIpaBUJIa HUCIOJIb30BAHUA JICKAPCTBCHHBIX
Ipernaparos, MpaBujia 0€30I1aCHOr0 HCIIOJIB30BaHMS IIperapaTroB OBITOBOI XMMUH

B IIOBCEIHEBHOM KU3HU




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

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



