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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTebHON  OpraHU3alllM, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COJIEpPKAaHME M IMOCTPOCHHE KOTOPOro OIPEAEIIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oomero oopazoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXKHBIMU 00JIACTAMHU TPUMEHEHU L.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha pelIeHUe
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAaHUU M0 HEOPTAaHMYECKONW XUMUU (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XUMHM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XAMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHmdecKas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aroIei 10 00BACHAIOIIEH U TPOTHO3UPYIOIIEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUS, HMMEIOIIUMHU KyJIbTYpOJIOTHYECKUHA W IPUKJIATIHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUNU XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEI0BATEIbCKUX 3a/1au. B 1iei1oM copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux umen, TakuxX Kak: MaTepUaibHOE €AMHCTBO HEOPraHMYECKOTO U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobdiieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeayCcMaTpuBalOT  (popMupoBaHHe
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIEN0BATENbCKON NEATEIbHOCTH, 3aHMMAIOLIEH BaXHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOJAXOJ K ONPEACICHUIO LENEH H3ydeHUsd
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

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

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

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUK YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alllK, BIIAJCIONIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM npU U3yYeHUHM NpeaMeTa «XHUMHS» JOMUHHUPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIMSIX, CBI3AHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTHU: PEIIeHUsT Po0ieM, MOUCKa, aHanu3a U o0paboTku MHMOpMaIH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHUH JJIsl TIOMCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEIACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yuebGHom mmaHe cpemHero oOmiero oOpa3oBaHUs MpPeaMET «XUMHS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpHUS CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o Kiaccu(puUKalMM OpraHUYecKux BemniecTB. HomeHkiaTypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O00pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTepHallaMd Ha HX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IMPEBPALLCHUI0 OPTAaHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psia. MeraH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJACTABUTENN aTKeHOB: (U3MYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IlonydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue — ceoucmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUsL), NOdyueHue u npumerenue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMUYECKUM, KaTaTuTH4YeCcKuil), mnupoiau3. [IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3lamMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJIEKLIUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Bbruncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pEeakiuu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue denoa.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelebHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas H
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

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



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruapokcuom Meau(ll), oxuciaenne aMMmHuadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poiib. @orocunres. pykTo3a Kak H30MEP IITFOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPALICHUN:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcuaom wmeau(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WM IIPOJYKTA PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI KaKk amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMUYECKUE CBOMCTBA aMHHOKUCIOT (Ha IpuMepe TiuluHa). buonornueckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypallysl, KaueCTBEHHbIE PeaKui Ha OEJIKu.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HAKOMJICHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SBIAIOIIMXCS CUCTEMHBIMHU U1 OTIEJIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OMOJOTMYECKH AaKTHUBHBbIC BemlecTBa (OENKH, YTIEBOAbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE IpenapaThl, MaTeprasbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4ecKkud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTa, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNmaM U MepuojaM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEeHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). BomopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAILUINYECKON PELIETKHU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakTtopoB. OOpaTuMble
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OTHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (aKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY 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.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKOHN, IHEPreTUUYECKON W TMHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObBITOBOM XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH JIISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kieTka, opraHu3Mm, DSKocHCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIBTATHI OCBOEHHMS ITPOI'PAMMBI 110 XUMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HaydHo-MeToauyeckoil OCHOBOWM st
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

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

OCO3HAHUE OOYYAIOIIUMUCS POCCUMCKONW TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTHUUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» HAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUsS» OTpaxaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JaromuXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAy4YHOMY HACJEIUI0
OTE€YECTBCHHON XMMUH;

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

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYaIlMU, CBSI3aHHbBIE C XUMHUUYCCKUMHU SBICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

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

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

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

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

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

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATh UX;

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

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

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA 06y‘{aIOIIII/IXC5I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHUSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHU:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIMII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
T'PaMOTHOCTH U COIIMATILHOW KOMITETECHITUH 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B TIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEpPHbIC MPU3HAKW TMOHSATHHA U YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU,

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

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJECJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

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

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

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

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMmsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEoOpa3oBBIBATh 3HAKOBO-CUMBOJHUYECKHE CpEJCTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIBHO BBITIOJTHCHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaM3alluu y4eOHOTO MpoeKTa U (GOPMYIUPOBATH BHIBOJIbI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO I103HABATEIIbHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN CcrMmoco0 WX pemeHus ¢ Y4€TOM TMOJYYCHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XHMHS»
OTpa)aroT:

c(hopMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCJIOPO/ W a30TCOJAEP)KAIUE COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalnme B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHITHUH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEeIeTIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHUAIBHBIC
Ha3BaHUs OTMEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIWIEH, aleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKHX PEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUHU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATH W BBITIOJHATh XUMHUYECKHIM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TpaBWIaMHU TEXHHKHA O€30MAaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY W TPYIOBOM JESATEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MNPEJOTBPALEHUS HX BPEJAHOIO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TIO3HAHUU SIBJICHUU
Opupoabl, B  (GOPMHUPOBAHMH MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30TOI, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAS, META/UIMYECKasi, BOJOPOIHA ), KpUCTAINIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PpPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akoH . M. MeHneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHWUS MPUYUMHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEpPHbIE MPU3HAKUA TOHATHM,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUHW XMMHUUYECKHX  pEaKIuH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
W3BECTb, HETAIIEHAsI U3BECTh, MTUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKHX DJIEMEHTOB B COEAUMHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBSI3U (KOBaJICHTHAsl, MOHHAS, METAJNTMYECKAs, BOJIOPO/IHASI) B COSIUHEHUSIX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapaKTep CpeAbl B BOJIHBIX PaCTBOPaX HEOPraHMUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIISCTB IO WX COCTABy K OMNpeaeN€HHOMY KJacCy/TpyIie
COeIMHEHUHN (MPOCThIC BEIIECTBA — METaJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC TUIPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHWYECKUX BJIEMEHTOB U MX COCAUHECHHUM
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE T'€HETHYECKOW CBS3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHs KJIACCU(PUIIMPOBATH XWMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupylolIUX BELIECTB, TEIJIOBOMY
aekTy peakiuu, U3MESHCHHIO CTCIICHECH OKHCJICHHUS AJIEMEHTOB, 00paTHMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHUH TMPOBOAUTH PEAKIMH, IOATBEPIKIAOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEaKIUN TOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OanaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETo Bo3aekicTBus (nmpuHiui Jle [laTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM O0BEMY OJTHOTO W3 YYAaCTBYIOIIHMX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuUiia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE CpeIbl PACTBOPOB BEHIECTB C TIOMOIIBI0 YHUBEPCAIHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamisly u «HemeTtamnel») B COOTBETCTBUM C TMpaBUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYNOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMMACHOCTh BO3/ICMCTBUS HA KUBBIE OPTaHU3MbI ONPEIEAEHHBIX BEILIECTB, IOHUMAs
cmpicnt mokazarenss IIJIK, moscHAT, Ha mnpumepax CcHocoObl yYMEHBIICHHUS H
MPeIO0TBPAIllCHHs] UX BPEIHOTO BO3JAEHCTBUS Ha OPraHU3M YEJIOBEKa;

JUIsE 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns nis 3anucu XUMHUYECKHUX

dbopmyi.
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Ne
n/n

HaumenoBanue
pa3aesioB U TeM
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KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

JuekTpoHHble (¢ poBbIE)
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBo 4acos

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer oprannueckoin
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHM4YeCKUX COCTUMHEHUN
A. M. bytneposa, eé
OCHOBHEIE ITOJIOYKEHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpraHMYECKUX BEIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa




MeraH u 3TaH —
IIPOCTEHIINE NTPEACTABUTEIN
AJIKAaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPONUIEH —
MIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTueckas pabora Ne 1.
«ITonyyenue sTuiieHa U
W3y4YEHUE €ro CBOMCTBY

Ankaauensl. byraguen-1,3 u
MeTuioyTaaueH-1,3.
[TosmydeHre CHHTETUYECKOTO
Kay4dyKa ¥ Pe3UHbI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHH PSII.
AleTHIIEH — MPOCTEUIIHI
MPEACTaBUTEb ATKUHOB

11

Brruncienus mo YpaBHCHHIO
XUMHYECKOM pcakuumn




12

ApeHsbl: GEH30J1 U TOTYOJI.
TOKCMYHOCTH apEHOB

13

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAICKAINX K
Pa3IMYHBIM KJIaccam

14

[IpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOIHBII
ra3 u nomnyTHble HePTIHbIE
ra3pl, HeTh U IPOAYKTHI €€
nepepadoTKu

15

[IpupoHbIE UCTOYHUKHT
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u nomnyTHble HeTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadboTKu

16

KontponpHas padoTa no
pasneny «YTJIeBOI0POIbD)

17

[IpenenbHBIe OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBs3b

18

MHoroaToMHEIE CIINPTHI:
STUJICHTJIMKOJIb U TJINLHCPUH




19

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

20

Aubierunbl: GopMabaeru
U areraibpaerun. AleTrod

21

OAHOOCHOBHBIE TPEJEIIbHbIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAas U YKCYCHas

22

[IpakTueckas pabora Ne 2.
«CBoiicTBa pacTBopa
YKCYCHOM KHCIIOTBI»

23

CreaprHOBas ¥ OJICMHOBAs
KHUCJIOTHI, KaK
MIPEICTAaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, MX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3(hupbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCTOT. [ MIIpOIN3 CIIOKHBIX

3¢upoB




26

Kupsr: runposnus,
pUMEHEHHE,
OMOJIOTHYECKAsT POJIb KHUPOB

27

VrieBoasl: cOCTaB,
KJTacCU(UKAITHS.
Baxxueiimme npeacraBuTenu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

Kpaxwman u nemnrono3a kak
MIPUPOIHBIE ITOJIMMEPEI

29

KonTpossnas pabora no
pazneny
«Kucnopoacoaepxarine
OpraHUYECKUEe COeTUHEHUS/
Bcepoccuiickas
poBepoyHas pabora

30

OO1as XxapakTepucTuKa
a30TCOEPKAIINX
OpraHMYECKUX COEAUHEHUN /
Bcepoccutickas
poBepouHasi paboTa

31

AMMWHBI: METHJIAMHH U
AHUJINH




AMHMHOKHCIIOTBI KaK
amM(OTEepHbIE OPraHUIECKUE
COCIUHEHMS, X

39 OHOJIOrMYECKOE 3HAUYCHHE.
Ilentunel. beakn kax
MIPUPO/THBIE
BBICOKOMOJICKYJISIPHBIE
COEUHEHMS

OCHOBHBIC TIOHSITHSI XUMUHU
33 | BBICOKOMOJIEKYIISIPHBIX
COEIMHEHU N

OCHOBHBIe METOAbI CUHTE3a
BBICOKOMOJICKYJISIPHBIX
coequHeHui. [1macTMacchl,
Kay4dyKH, BOJIOKHA

34

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KVIACC

Ne

~

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCKnX daeMeHToB 1. Y.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJICMCHTOB 1
HX COCMHEHMH 10 rpymnmnam u
nepuoJiaM. 3Ha4CHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCCKHUX 3JIEMEHTOB
J.1. Menneneesa B pa3BUTUU

HayKu




Crtpoenue BemiecTBa. XuMUYECKast
CBA3b, ee BHUAbBI; MEXaHU3MbI
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bopoponnas cBsizb

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

HOHSITI/IG 0 )II/ICHepCHI)IX cucreMax.
I/ICTI/IHHI)Ie 1 KOJUIONOHBIC
pactBOpbl. MaccoBas 101
BEIIlECTBA B pacTBOpE

Knaccudukanus 1 HOMEeHKIaTypa
HEOPraHMYECKUX COEIUHEHUH.
I'enernyeckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IMYHbIX KJIACCOB

Knaccudukanus XuMu4ecKkux
peakuii B HEOPTraHUYECKOU U
OPraHM4ecKO XUMUH. 3aKOH
COXpPaHEHHUsI MacCChl BELIECTB;
3aKOH COXpaHEHUs U MPEBPAILICHUS
SHEPTrUU NMPU XUMUUYECKUX
peakumsx




Ckopoctb peakiuu. OOpaTuMeie
peakuuu. XuMHA4YECKOE
paBHOBecHe

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMUYECKOM
peaxkuum»

11

DNeKTpOIUTHYECKAs
mucconnanud. [lonstue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakiiuu HOHHOTO
obmena. ['uapoan3 opraHnyecKux
Y HEOPTaHWYECKUX BEIIECTB

12

OkucauTenbHO-
BOCCTaHOBUTEJIbHBIE PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacriaBoB U pacTBOPOB CoJieit

13

KounTponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

MeTtamiel, UX MOJIOKESHUE B
[Tepuoauueckoit cucreme
XHMHYECKUX 3JIeMEHTOB /1. H.
MenaeneeBa 1 0COOEHHOCTHU
cTpoeHus atToMoB. O01IHe
(uznueckue CBOICTBa METAJIIOB

15

CrutaBbl METaJIIOB.
ONEKTPOXUMHUYECKUN PsifL
HaNpsHKeHUH METauIoB




16

XUMHUYECKHE CBOMCTBA
BAKHEHIINX METAJUIOB (HaTpui,
KaJIni, KaJlbIIMii, MarHuii,
AIIOMHUHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MEJIU U UX COeTUHEHUI

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTueckas pabora Ne 2.
"Penrenne skciepuMeEHTAIBHBIX
3ama4 no teme «Metauib"

20

HemeTtamnel, X I0J0KEHHE B
[Tepuoanueckoit cucreme
XUMHUYeCKuX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®u3nyecKue CBOMCTBA
HEMETAJJIOB. AJUTOTPOTIHUS
HEMETaJJIOB (Ha IpUMepe
KHCJIOpoJia, cephl, hochopa u
yriaepojaa)

22

XuMHJecKrue cBolicTBa I'aJIOICHOB,

CCPBI U UX COCIUHEHUH

23

XUMHYECKHE CBOMCTBA a30Ta,
docdopa u uxX coeTMHEHHIA




24

XUMHUYECKHE CBOMCTBA YIIIEpO/a,
KPEMHUS U UX COCTUHEHUIN

25

[IpumeneHne BaxHEUIINX
HEMETAJUIOB U UX COCIMHEHU

26

O06o01enye U cucCTEMaTH3aAIUS
3HaHUH 110 Teme «HemeTamney.
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEakInil 1
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTruueckast pabota Ne 3.
«Pemenne 3KkCepuMEHTATBHBIX
3a1a4 mo teme "Hemeramier"»

28

KontponbHas padoTa o TeMam
«Metamae» 1 «Hemeramiey

29

HeOpFaHI/I‘-ICCKI/Ie U OpraHu4CcCKuc
KHCJIOTBI. HeOpFaHI/I‘{eCKI/Ie u
OPraHu4cCKUC OCHOBAHUA




30

AmdoTepHbIe HEOPTAHUYECKUE
OpPraHUYECKUE COCTUHEHHUS.
I'enernueckas cBs3b
HEOPraHMYECKUX M OPraHuICCKUX
BEIIECTB

31

Posb xuMuu B oOecrieueHuu
HKOJIOTUIECKOH, YHEPTeTUIECKOH 1
MUIIEBOM 6€30MacHOCTH, pa3BUTUHN
MCEIUITUHBI

32

[IpencraBnenus: 06 oOmUX
Hay‘-IHI)IX HpI/IHHI/IHaX
HpOMI)IIHJ'IeHHOl"O nonyquI/m
BAKHEHIIINX BEIIECTB

33

YenoBek B MUpE BEMIECTB U
MaTepuaioB

34

Xumus u 3J0POBEEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

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

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

CpopMHpPOBAHHOCTh TPEACTABICHUM O XUMHUYECKOW COCTaBIISIONIEH
€CTECTBCHHOHAYYHOW KApTHHBI MHUpA, POJU XMUMHH B TO3HAHUU SIBICHUMN
Npuposibl, B (OPMHUPOBAHUM MBIIIJIEHUS M KYJIbTYphl JUYHOCTH, €&
(YHKIIMOHATEHOM TPAMOTHOCTH, HEOOXOIMMOM TSl PEIICHUS TIPAKTHIECKUX
3a/1a4 ¥ 9KOJOTMYecKd 0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 37I0POBBIO U

MIPUPOJTHOM Ccpejie

Bnagenne cucremModl = XMMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArafoIINe MMOHSATHS (Monekymna, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHYECKas CBSI3b, MOJIb,
MOJISIpHAsT Macca, MOJIIPHBINH 00bEM, YIIIEpOIHBIN CKelleT, PyHKITMOHATbHAS
rpynmna, paaukai, U30MepHsi, U30MEpbl, TOMOJOTUYECKUN Ppsii, TOMOJIOTH,
YTIIEBOIOPOIBI, KHCIOPO- M a30TCOEPIKAIINE COCTUHECHUS, OMOJIOTHYECKU
aKTUBHBIC BemiecTBa (YIJIEBOJBI, JKUPBI, OCJIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIE COCTUHEHNS); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOCHMsI OpraHnydeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJMYCCKUN  S3BIK  XUMHH, (PaKTOJOTHYCCKUE
CBEJICHUS O CBOMCTBaX, COCTABE, MOJYYCHHH U O€30IIaCHOM HCIOJIb30BAHUH
BOXHEHIINX HEOPraHWYeCKMX U OpPraHMYeCKUX BEIIeCTB B ObITYy U

HpaKTquCKOﬁ ACATCIBbHOCTH 4YCJIOBCKA

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

1

1.1

1.2

1.3

ChopmupoBaHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MPU3HAKU MOHSATHH,
yCTaHaBIUBATh X B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE TTOHSITHS
OpU ONHCAaHHHM COCTaBa, CTPOCHHUS U TMPEBPAIICHUA OpPraHUYECKHX

COEIMHEHUN




1.4

c(OPMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYIO CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAILIEHHOI)
(dopMynT OpraHMYecKMX BEUIECTB W YPAaBHEHHHA XHUMHYECKHX pEaKLUH,
W3TrOTaBIMBATH MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB JUIs WIUIIOCTpauu

X XUMHUYECKOT'0 U NPOCTPAHCTBECHHOTO CTPOCHUA

1.5

ChopmupoBaHHOCTE YMEHUH YCTAHABIMBATH MPHHAUICKHOCTh U3YUECHHBIX
OpPraHMYECKUX BEHISCTB IO WX COCTAaBY M CTPOCHUIO K ONPEICIIEHHOMY
kinaccy  (rpymme) — coenmMHeHMM  (YII€BOJAOpPOABI,  KHUCIOPOA |
a30TCO/IepIKaIlIie COCTMHEHNS, BBICOKOMOJICKYJISIPHBIE COSTMHEHHS), 1aBaTh

¥M Ha3BaHWUs 10 cucremarnyeckoi Homenkinarype (IUPAC)

1.5

CpopMHUpPOBAHHOCT YMEHHSI OMNPENCNSITh BHUABI XUMHYECKOW CBSI3M B

OpPraHUYECKUX COCAMHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh YMEHMSI MPUMEHSATH: MOJIOKEHUS TEOPUU CTPOEHUS
oprannueckux BemectB A.M. bytiepoBa s 0OBsICHEHHS 3aBUCHMOCTH
CBOWCTB BEIECTB OT MX COCTAaBA U CTPOECHUS; 3aKOH COXPAHEHUS MacChl

BEIICCTB

YrineBonoposl. Kucimopoacoaepkamiue U a30TcoepKaliie OpraHuIecKue

COCIUHCHUS. BI)ICOKOMOJ'ICK}’J'IHPHI)IC COCIUHCHUA

2.1

ChopMHpOBAaHHOCT,  YMEHHMH  NPUBOJAWTH  TPUBHAIBHBIC  HA3BaHUS
OTACIBHBIX OPraHWYeCKUX BEIISCTB (ITWUJICH, TMPONMICH, AaIeTUJICH,
STWICHIJIMKONb, TIHIEepuH, (eHos, dopmanpaerua, aneTaiabAeru/l,
MypaBbUHAs KUCJIOTA, YKCYCHasl KUCI0Ta, OJICMHOBAsI KUCIIOTA, CTCApUHOBAS

KHCJIO0TA, TII0K03a, (PYKTO3a, KpaxMal, LeJUTI0JI03a, TIIUIUH)

2.2

ChopMHpOBAaHHOCT,  YMEHHMH  XapaKTepHU30BaTh  COCTaB, CTPOCHHE,
(¢u3nMYecKne W XMMHYECKHE CBOWCTBA THUIHMYHBIX IPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 93TaH, JSTHJICH,
NPOMNUJIEH, alleTuiieH, OyraaueH-1,3, metunOyraaueH-1,3, 6eH301, MeTaHO,
3TaHOJ, ITUIIEHTIUKOJIb, TJIMIEPHUH, (DEHON, aleTalbIerus, MypaBbuHas U
YKCyCHasi KHUCJOTBI, TIJIFOKO3a, Kpaxmall, LeJUIi0I03a, aMHUHOYKCYCHast

KHCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UWIIOCTPHUPOBATH T'CHCTUUCCKYIO CBA3b MCKIY
TUTINYHBIMU MIPEACTABUTCIIIMU PA3JIMIHBIX KJIACCOB OPraHUYCCKUX BCUICCTB

YpaBHCHHUAMU COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKHI/Iﬁ C HCIIOJIb30BAHUECM

CTPYKTYPHBIX (hopmyi




24

CdopmupoBanHOCTH YMEHHUS XapaKTepU30BaTh UCTOYHUKU
YIIICBOJOPOIHOTO ChIphsi (HE(Th, MPUPOJHBIN Ta3, Yrojb), CIOCOOBI UX

nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE MTPOAYKTOB MepepadoTKH

XUMHS U KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE YMEHUH BJIANCTh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX HAYYHOI'O IIO3HAHUA, HUCIOJb3YEMBIX B XUMHHU [pPU HU3YYCHUU
BEIIIECTB M XUMUUYECKHUX SIBJICHUM (HAOII0JIeHNE, U3MEPEHHE, IKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE XUMHYECKUE 3HAHUS IS
MPUHATUSA PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYalHUsX, CBA3AaHHBIX C

BCIICCTBAMHU U UX IPUMCHCHUCM

3.2

CpopMHpOBAaHHOCT, ~ YMEHUH  CcOOMIOAATH  MpaBWIa  TOJH30BAHMS
XUMHUYECKON TIOCYZION U JTabopaTOpHBIM 00OpPYIOBAHHEM, a TAK)KE MpaBHIIa
oOpareHuss ¢ BEMIECTBAMU B COOTBETCTBHM C HHCTPYKIUSMH TIO

BBITNIOJTHECHUTO J'Ia60paTOpHI)IX XUMHWYECKHUX OIIBITOB

3.3

ChopMHpPOBAaHHOCT, YMEHUW TIIJIAHUPOBATh W BBHITIOJHITh XUMHUYECKUN
OKCIIEPUMEHT (MpPEBpaIlleHUs] OPTraHWYECKUX BEIIECTB IPU HarpeBaHUH,
MOJIydeHHE JTHUJICHa W W3YyYCHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKIINU
OpPraHWYeCKUX BEIIECTB, JCHATYpaIusi OCIKOB NMpPH HArPEBaHUH, IIBETHBIC
peakiuu OSIKOB) B COOTBETCTBHUH C IIPABUIIAMHU TEXHUKHU O€30MaCHOCTH MPHU
oOpalieHud ¢ BEIECTBAMH W JIADOpAaTOPHBIM  00OPYIOBaHUEM;
MPEICTaBIATh PE3yNbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (OpME 3alucCH
YpaBHEHHI COOTBETCTBYIOIIUX pEAKIUid W (QOPMYIUPOBaTH BBIBOABI Ha

OCHOBC 2TUX PE3YJIbTATOB

3.4

ChopmMupoBaHHOCTh YMEHUN MPOBOJIUTH BBIUMCICHUS 10 XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOIO BEIIECTBA WIIU
IPOJYKTa PEaKIHH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3

HNCXOOHBIX BCUICCTB UJIK ITPOAYKTOB peaKI_II/II/I)

3.5

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ KPUTHYCCKHU QaHAIIM3UPOBATHE XUMHUUYCCKYHO
I/IH(bOpMaI_[I/IIO, MOoJIy4acMyr0 M3 pPAa3HbIX HCTOYHHKOB (CpeI[CTBa MaccoOBOM

uHpopManuu, cetb IHTepHET U Apyrue)




ChopmupoBaHHOCTH  yMEHUW  COOMIOAATH  MpaBWIA  AKOJOTHYECKU
1eJ1eco00pa3HOro MOBEIEHHsI B OBITY W TPYAOBOW JESITEIBHOCTH B LIEJSAX
COXpaHEHUs CBOETO 3J0POBbs M OKPYKAIOLIEH IPUPOJHOM Cpensl,
OCO3HaBaTh ONACHOCTb BO3/IEHUCTBUS HA JKHUBbIE OPraHU3MBbl ONpPEAETEHHBIX
OpraHWYECKUX BEIIeCTB, MOHMMas cmbica mnokazarens [IJIK (mpenensHO
JOMyCTUMOW  KOHILIEHTPAIM), TMOSICHATh Ha  TPUMEpax  CIOCOOBI
YMEHBILIEHUSI U MPEAOTBPAILEHUs UX BPEIHOTO BO3JAEUCTBUSA Ha OpraHU3M

YCI0BCKa

IIpoBepsiemble peaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero o6pa3oBaHus

TeopeTnueckue OCHOBBI XUMUU

Bmagenme  cucteMoil XMMHWYECKMX — 3HAHMIA, KOTOpasi  BKIJIFOYAET:
OCHOBOIIOJIATAIOLIME TOHATUS (XUMUYECKUH DJIEMEHT, aTOM, 3JIEKTPOHHAas
o0oj0uKa atoma, S-, p-, O-3JeKTPOHHBIC OpOUTAIM aTOMOB, MOH, MOJICKYIIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCT, CTENEHb OKHCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00bEM, KpUCTATUINYECKast penIéTka,
TUNBl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
SHIOTEPMHUYECKUE, PEAKIMU HMOHHOTO OOMEHA), pPacTBOp, AJIEKTPOJIMTHL,
HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JICCOLIMAINS, OKHUCJIMTEIb,
BOCCT@HOBUTEJb, CKOPOCTh XUMHUYECKOI peakluu, XUMUYECKOE PABHOBECHE);
TEOPUM W 3aKOHBI  (TEOpHSl  DIJIEKTPOJUTUYECKOM  JAMCCOLMAIMH,
[Tepumommueckuit 3axkon JI.MI. MeHnneneeBa, 3akoH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMUYECKHI SI3bIK XUMUU, (PAKTOIOTUIECKUE CBEICHUS O
CBOICTBaX, COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOJIB30BAaHUU BaKHEUIIMX

HCOPraHM4CCKHUX BCIICCTB B 6bITy u HpaKTI/I‘ICCKOﬁ JCATCIbHOCTH YCJIIOBCKA

ChopmupoBaHHOCTE  YMEHHI  BBISBIATH  XapaKTEepHbIE TMPU3HAKH U
B3aUMOCBS3b M3YUEHHBIX MOHATHI, MPUMEHITh COOTBETCTBYIOIIUE MOHSTHS
IpU ONHUCAHUM CTPOCHHS MU CBOWCTB HEOPraHMYECKUX BEIIECTB U HX
MPEBpAIeHH; BBISBIATH B3aMMOCBS3b XUMHUUYECKUX 3HAHUI C MOHATUSMU U

IMPEACTABJIICHUAMU APYI'UX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB

3.6
11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

Bnagenne OCHOBHBIMM METOJaMHU HAay4YHOI'0 IIO3HAHHA  BCIICCTB U

XUMHUYCCKUX SIBJICHUI (Ha6J'IIOIICHI/IC, HN3MCPCHUC, OKCIICPUMCHT,




MO/ICTTUPOBAHUE)

1.4

ChopmupoBaHHOCTH YMEHUN ONPEIEIIATH BAJIGHTHOCT U CTETICHh OKHUCIICHHS
XUMHUYECKMX OJJIEMEHTOB B COCAMHEHHUSX Pa3JIMYHOrO COCTaBa, BHJ
XUMUYECKON CBsI3U (KOBaJEHTHAs, HOHHAs, METAJUIMYECKasi, BOJOPOIHAS) B
COCIMHEHUAX, THUIl KPUCTAJUIMYECKOW PpEHIETKM KOHKPETHOrO BEILECTBA

(aToMHas1, MOJIEKYJISIpHAsI, MOHHAS, METAJUTHYECKas )

1.5

ChopmMupoBaHHOCTh YMEHHH ONpENeNiTh XapakTep Ccpedbl B BOJHBIX

pacTBOpax HEOPraHMYECKUX COETUHECHHI

1.6

CpopMHUpPOBAHHOCTh YMEHHUS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIUU TIO
pa3IUYHBIM TIpU3HaKaM (YHCIy W COCTaBYy pPEarupymoIllnX BEIIECTB,
TerIoBoMY 3P PEKTy peakinu, U3MEHEHUIO CTENIEHEH OKUCIICHUS DJIIEMEHTOB,

00paTUMOCTH peaklliy, YIaCTHIO KaTaln3aropa)

1.7

CpopMHUpPOBAaHHOCT, YMEHUN COCTaBIATH YPaBHEHUS PEAKIIUN Pa3IMYHBIX
TUIIOB, TOJHBIE M COKpAIIEHHbIE YpaBHEHHs peakUUid HOHHOIO OOMEHa,

YUUTBIBAs YCIOBHSI, IPU KOTOPBIX 3TH peaklny UAYT IO KOHIIA

1.8

ChopmupoBaHHOCTH yMEHUH MPOBOJIUTH pEAKIUH, MOATBEPKAAIOIINE
KayeCTBEHHBI COCTAaB PA3IMYHBIX HEOPTaHMUECKUX BEIIECTB, pacIO3HaBaTh
OTNBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax

HEOPraHN4€CKuUX BEIICCTB

1.9

ChopmupoBaHHOCTH YMEHHMI  pacKpblBaTh CYIIHOCTb  OKHCIIUTEIBbHO-
BOCCTAHOBUTENIBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHUS JIIEKTPOHHOTO

OaslaHca ATUX peaKIui

1.10

ChopmupoBaHHOCTH YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMN

peaKIy OT Pa3IUnYHBIX PAKTOPOB

1.11

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OOBSCHATH XapaKTep CMCUICHHUA XHUMHNYCCKOI'O
paBHOBECHUA B 3aBUCHUMOCTH OT BHCIIHCTO BO3ICHCTBUSA (HpI/IHI_II/IH Jle

[[Tarenne)

O6H.Iafi " HCOPraHUYCCKasA XUMUA

2.1

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ PacCKpbIBaATb CMBICIT HCpI/IO,Z[I/I‘-ICCKOFO 3aKOHa
I[I/I MeHgeneeBra u ACMOHCTpUPOBATL €ro  CHUCTCMATHU3UPYIOUIYIHO,

OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIMH




2.2

ChopMUpOBaHHOCTh YMEHHUH XapaKTepU30BaTh OJJCKTPOHHOE CTPOCHHE
aTOMOB XMMMYECKUX IeMeHTOB 1—4 mnepuonos [lepuonmueckoil cucTembl
xumuueckux anementoB J[.M. MenzeneeBa, UCIONB3ysl MOHATUS «S-, P-, d-
JJIEKTPOHHBIE ~ OpOWMTANM»,  «PHEPTeTHYECKUE  yPOBHW»,  OOBACHATH
3aKOHOMEPHOCTH M3MEHEHMS CBOWCTB XMMHUYECKHUX JJIEMEHTOB H HUX
COCIMHEHUN 10 1nepuojaM u rpynnaMm llepuogumyeckoil  cucreMbl

xuMmudeckux anementoB [[.M. Meneneera

2.3

ChopMupOBaHHOCTh ~yMEHHI  XapaKTepu3oBaTh (ONHCHIBAThH)  OOIIHE
XMMHMUYECKHE CBOMCTBA HEOPraHUYECKHWX BEIIECTB pa3JIMYHBIX KJIacCoB,
MOATBEPK/1aTh CYIIECTBOBaHUE TE€HEeTHYECKOM CBSI3U MEXIy
HEOPraHMYECKUMH BEIIECTBAMU C MOMOIIBI0 YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

24

CdopmupoBaHHOCTH YMEHUH yCTaHaBJIMBAaTh MIPUHA/IIEKHOCTD
HEOpPraHMYECKUX BELIECTB 0 UX COCTaBY K OIpeleI€HHOMY Kilaccy (Tpymie)
coeMHEHUN (MpoCThle BElIeCTBA — METAUIbl W HEMETaulbl, OKCHIBI,

OCHOBAaHUS, KUCIOTHI, aM(OTepHbIE THIPOKCH/IbI, COJIN)

2.5

CpopMHUpPOBAHHOCT, YMEHUN HCIOJIB30BaTh XMUMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBiieHUus: (OpPMyN BEIIECTB W YPaBHEHUH XUMHUYECKHX pPEaKIIHii,
cuctemarnueckyto HoMeHkinarypy (IUPAC) u TpuBManbHbIE Ha3BaHUSA
OTJIENbHBIX HEOPraHWYECKUX BellecTB (YrapHblil ra3, yIJIEKHCIbI ras,

aMMHaK, raméHas HU3BECTH, HeraiéHas H3BECTh, IMHUTHCBasd COAAa, MHUPUT U

Apyrue)

2.6

ChopMHUpOBAaHHOCT, YMEHHMH  XapaKTepu3oBaTh (ONMUCHIBATh) oOIIHE
XHUMUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PAa3JIMYHBIX KJIACCOB,
IO ITBEPKIATh CYIIIECTBOBAHUE T'CHETHYECKOU CBSI3U MEXITy
HEOPraHMYECKUMH BEIIECTBAMH C MOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX

XUMHNYCCKHX peaKHI/Iﬁ




2.7

ChopMUpOBaHHOCTh YMEHHMH IUIAHUPOBATH W  BBIMOJHATH XUMHYECKHHA
SKCIEPUMEHT  (pa3jioKEHUE IMepoKcHuja BOAOpoJa B MPUCYTCTBUU
KaTaJIn3aTopa, OIPEIEICHUE Cpelbl PAaCTBOPOB BEUIECTB € IIOMOIIBIO
YHUBEPCAJIBHOTO MHIMKATOPA, BIMSAHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XMMHMUYECKOHN peaKI1y, peakllui HOHHOTO 0OMEHA, KaueCTBEHHbIE peakluy Ha
cynbdar-, kapOboHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, pEIICHUE
SKCIEPUMEHTAJbHBIX 337ay no Temam «Meramasl» u «Hemeramib») B
COOTBETCTBMU C NpPaBHJIAMU TEXHUKHA OE€30MaCHOCTH MpH OOpalleHUuH C
BEILLECTBAMHU U JIaOOpaTOPHBIM 000PYAOBAHUEM; IMPEACTABIATh PE3YIbTATHI
XMMHUYECKOTO 3KCIIEpUMEHTa B (POpME 3alIUCH ypaBHEHUN COOTBETCTBYIOIINX

peakiuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

2.8

CdopMHpOBaHHOCTH YMEHUH COOMIOAATH MTpaBUiIa MOJIb30BAHUS XUMUUYECKOU
nocy/1ol u 1abopaTopHEIM 00OpYAOBaHUEM, a TAKXKE MpaBUIa OOPAIICHHS C
BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIIUSMH TIO  BBITIOJIHEHUIO

71a00PATOPHBIX XUMUYECKUX OTIBITOB

2.9

CpopMHpPOBAaHHOCT, YMEHHMM XapaKTEPU30BaTh XUMUUYECKHE IPOIECCHI,
JIe)Kallue B OCHOBE MPOMBIIIJICHHOTO MOJyYeHHsI CEPHON KHUCIIOTHI, aMMHUaKa,
a TaxKe chOPMUPOBAHHOCTH MPEICTABIICHNUH 00 OOIIMX HAYYHBIX MPUHIIAIIAX

1 DKOJIOTHMYCCKUX np06neMax XUMHYCCKOT'O IIPOMU3BOJACTBA

XUMHUA ¥ XKU3HB. PacuéThl

3.1

ChopMHpPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBJISAIOIICH
€CTECTBEHHOHAyYHOW KapTHHBI MHUpa, POJIM XUMHH B IO3HAHUU SBICHUN
opuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHOM IPaMOTHOCTH, HEOOXOAUMOM ISl PEIIeHUs] IPAKTHYECKUX
3a/1a4 M JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U

IPUPOJIHOI cpere

3.2

C(i)OpMI/IpOBaHHOCTL YMGHI/Iﬁ KPUTHYCCKN AHAJIU3UPOBATD XUMHUUYCCKYHO
I/IH(bOpMaI_[I/IIO, MOJIy4a€My0 M3 pa3HbIX HCTOYHHUKOB (Cpe,Z[CTBa MaccoBOM

KOMMYHUKAIIUH, CCTh I/IHTepHeT u z(pyrne)




3.3

ChopmupoBanHOCTH  yMEHHUW  COONMIOJATH  NpaBHJA  IKOJOTUYCCKHU
1eJ1€CO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B LENSIX

COXpaHEHUsl CBOETO 30POBbs U OKPYKAIOIIEH IPUPOIHOM CPEIbI

3.4

Oco3HaBaTh ONACHOCTh BO3JEHUCTBUS Ha UBbIE OPraHU3Mbl OINPEACIEHHBIX
BEIIECTB, IOHMMas cMbica mnokasarens IIJIK, mnoscHaTe Ha mnpuMepax
CrocoObl YMEHBIIEHUS M NPEJOTBPAICHUS UX BPEIHOTO BO3ACUCTBHS Ha

OpraHu3M 4YCJIOBCKa

3.5

ChopmupoBaHHOCTh YMEHUH NPOBOJUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM
MOHATHSL «MaccoBasi JIOJSl BEHIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH
ra3oB MpU XUMHUYECKUX PEaKIUAX, MACChl BEUIECTBA WM 00bEMa razoB IO
W3BECTHOMY KOJIMYECTBY BEINECTBAa, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, TEIUIOBOrO 3¢ (eKTa peakiiuu Ha OCHOBE

3aKOHOB COXpaHCHHA MACCBI BCIICCTB, IMTPEBPAIICHHA U COXPAHCHUA DHEPIrUn




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckre 0OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHuveckod XuUMHHU: €€ BO3HUKHOBEHHE, pAa3BUTHE W 3HAYEHUE B
MOJIyYYCHUU HOBBIX BEIIECTB W MarepuaioB. TeopHsi CTPOCHHS OPraHUYECKUX

coenquHennit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble  (GOpMyJbl  OpPraHMYECKHMX  BellecTB. lomojorusi, H30Mepus.
XHUMHUYECKasi CBSI3b B OPraHWYECKUX COEIMHEHMSX — OJIMHAPHBIE M KPATHBIE CBS3H.

[IpencraBnenue o knaccuukany OpraHudeCcKUX BEIIECTB

1.3

HomenknaTtypa opraHuyeckux COEQUHEHMH (cucTeMaTHdecKas) M TpUBUAJIbHbBIE

Ha3BaHMS BaKHECHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YraeBo1opo bl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psAn. MeTtaH M 3TaH — IpoCTerIIue
MIPEICTAaBUTENH AJKAHOB: (PU3NYECKHE U XUMUYECKUE CBOMCTBA (PEaKIMK 3aMelleHus

Y TOPEHHUSI), HaX0KJIEHUE B PUPOJIE, MTOJIydeHUE U IPUMEHEHHE

2.2

ANKEHBI: CcOCTaB | CTpOCHHUCE, TOMOJIOTHYCCKHI P, OTuieH u MNpONWJICH —
HpOCTGﬁH.IPIG IMpEACTAaBUTCIIN AJIKCHOB: (bHSH‘leCKI/Ie 1 XUMHYECKHE CBOMCTBA (pCaKI_[I/II/I
TUAPUPOBAHHA, TaJIOI'CHUPOBAHHA, THUApaTalllid, OKHCJICHUA H HOJ'II/IMepI/ISaI_II/II/I),

IMOJIYYCHHUE U ITPUMEHCHUEC

2.3

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMUUECKUE

CBOIiCTBA (peaKI_[I/IH HOJII/IMepI/I3aHI/II/I). HonyquHe CUHTCTUYCCKOTO KaydyKa U PC3UHbL

2.4

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUA, TOMOJIOTUYECKHUI pAA. AI_ICTI/IJ'ICH -
HpOCTGfIH.IHfI MMpEACTAaBUTECIIb AJIKUHOB: COCTaB, CTPOCHHUC, (I)I/IBI/ILIGCKI/IC n XUMHWYCCKHE
CBOMCTBA (peaKI_lI/II/I THApHUpPOBaHUA, TAJIOTCHHUPOBAaHUA, THApPATALUH, FOpeHI/I}I),

IMOJIYYCHUC U [TPUMCHCHUC




2.5

Apensl. benzoi: cocraB, cTpoeHue, (U3MUECKUE U XUMUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS U HUTPOBAHUS), IOJIyYEHUE U IpuUMeHeHue. ToJlyosl: COCTaB,
CTpoeHUe, (PHU3UYECKHEe M XUMHUYECKHE CBOWCTBA (pEaKIWH TaJOTCHUPOBAHHS H
HUTPOBaHUs), NOJy4€HUE U IpUMeHEeHHe. TOKCMUHOCTh apeHoB. ['eHeTnueckas CBsA3b

MEXy YII€BOJ0OPOJaMHu, IIPUHAUICKAIIUMY K Pa3IMYHBIM KJIaccaM

2.6

[Ipupoauble UCTOYHUKU YyriaeBoaopoAoB. [lpupoaHblil ra3 u nomyTHble HE(TAHbBIE
ra3el. Hedthb u e€ mpoucxoxaenune. CrocoObl mepepaboTKu He(TH: IEeperoHkKa,
KPEKHHT (TEPMUYECKUHN, KATATUTUICCKUI), Tuposu3. [IpoaykTel nepepaboTku HEPTH,
UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yrojb M MPOIYKTHI €ro

nepepaboTKu

Kucnopoacoaepxaiiye opraHuyecKue coeTMHEHMsI

3.1

[Ipenenbuble OHOATOMHBIE CHHUPTHI. METaHON W 3TaHOJ: CTPOCHHE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklWH C aKTHBHBIMH MeETaJUIAMH, TajJOT€HOBOJIOPOIAMH,
TOpeHue), npuMeHeHrne. BogopoHbIe CBSI3M MEXITy MOJICKYJIaMu CUpTOB. JleiicTBre
METaHoOJIa M JTaHOJ]a Ha OpraHu3M 4YejloBeka. MHOroaToMHbI€  CIHPTHL
OTWICHTJIMKOJIh W TIWIEPUH: CTpOeHWe, (PU3NYECKHUEe W XHMHYECKHE CBOMCTBA
(B3amMoOIeHiCTBHE CO  TICJIOYHBIMH ~ METaJUIaMH, KadyeCTBEHHAash peakius Ha
MHOTOATOMHBIE CIHUPTHI). JlelicTBre Ha opraHu3M uenoBeka. [Ipumenenue rimuepruHa

1 OTUJIICHTJIMKOJISA

3.2

®deHoJ: CTpOCHUE MOJICKYINbI, (DU3UYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHUYHOCTH

(denona. [Ilpumenenue denona

3.3

Anpaerunbl U KeTOHbl. DOopMalbleru, amneTalbJIeTHa: CTpoeHue, (U3MYecKue u
XUMUYECKHE CBOWCTBA (pPEaKlMU OKHUCICHUS W BOCCTAHOBJICHHS, KadyeCTBCHHBIC

peaxium), nojxydyeHue u IpuMeHeHue

3.4

O,Z[HOOCHOBHBIG npCaciIbHbIC Kap6OHOBBIe KHCJIOTHI. MypaBBI/IHaﬂ n  YKCYCHasd
KHCJIOTBI: CTPOCHHUC, (bl/ISI/I‘IeCKI/IC M XUMHYECKHE CBOMCTBa (CBOfICTBa, O6H_II/I€ JUIA
KJIaCCa KHCJIOT, pCaKIus STCPI/I(I)I/IKB.I_II/II/I), MOJIYYCHHUEC U ITPHUMCHCHUC. CTeapI/IHOBaH u
OJICMHOBAsA KHUCJIOTBI KaK IPCACTABUTCIM BbICHIUX Kap6OHOBLIX KHUCJIOT. Mblna Kak

COJIM BBICIIHX Kap6OHOBbIX KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe

3.5

CnoxxHble 3(1)I/IpI>I KaK IIPpOU3BOJHBIC Kap6OHOBBIX KHUCJIOT. FI/I,Z[pOJ'II/IS CJIOKHBIX

a¢upos. XKupsl. ['naponus xupos. Ilpumenenue xupoB. bruonornyeckas posib KUpPOB




3.6

YrneBoapl: cocTaB, KiIacCU(UKALUsS YIIeBOJOB (MOHO-, JW- W TIOJUCAXaPHIIBI).
I'moko3a — mpocTedmuii MOHOCAaxXapHI: OCOOCHHOCTH CTPOCHHUS MOJICKYJIHI,
¢u3nueckue W XUMHUYECKHE CBOIWCTBA (B3ammojeiictBue ¢ rumapokcuaom meau(ll),
OKHCJICHHEe aMMHUAYHBIM pacTBOpoM okcuma cepebdpa(l), BoccraHoBieHne, OpoxeHUe
TJIIOKO3bI), HAX0XK/IEHUE B MPUPOJIE, IPUMEHEHHE, Ononornyeckas posib. DoTocHHTE3.
®pyKTo3a Kak U30Mep Ioko3bl. Kpaxman u 1emirono3a Kak OpupoIHble TOJUMEDBHI.
CrpoeHue kpaxmaia U LeUr0i103bl. Dusnueckre U XMMUYECKHE CBOMCTBAa Kpaxmalla

(ruaposin3, Ka4eCTBEHHAs PEAKIIHs C HOJIOM)

A3oTCcoepKale OpraHndeckie COeqMHEHUS

4.1

AMUHOKUCIOTBl KakK aM@oTepHble opraHudyeckue coeauHeHus. dusmueckue u
XMMHUYECKHE CBOMCTBA AaMHMHOKMUCIOT (Ha mpumepe TIinuuHa). buonormdeckoe

3HAYCHNUEC aMHHOKHCIIOT. HeHTI/I}ILI

4.2

benku kak IMPHUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAUHCHUS. HepBI/I'-IHaSI, BTOpHUYHAA U
TpeTUYHasi CTpyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB: THPOJIU3,

ACHaTypalus, KAYHCCTBCHHBIC pCaKIIMU HA Oenxu

BricokoMomeKyIsipHbIE COEMHEHUS

5.1

OcHOBHbBIE IOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX CO€IUHEHHI: MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, CTENeHb MOJUMEpPU3allM, CpPEIHSIS MOJIEKYJIsIpHas Macca.
OcHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHEHUN — MOJUMepU3alus u

IIOJIMKOHJCHCAL s

5.2

SKCHepI/IMeHTaJ'IBHHC MCTOAbI U3YUCHHUA BCIICCTB U UX npeBpameHHfI: O3HaKOMIJICHHEC
C o6pa3uaMH IPpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IINIaCTMACC, Kay4dyKOB.

HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT coIepKAHUS

TeOpeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

XUMHYCCKUH DIEMEHT. ATOM. H,I[pO aToMa, H30TOIIHI. 9J'IeKTpOHHa$I 000JI09Ka.
9Hepl"eTI/ILIeCKI/Ie YPOBHHU, IMOAYPOBHH. ATtoMHBIE Op6I/ITaJ'II/I, S-, P-, d-sneMeHTEI.
OcoOeHHOCTH pacnpeaciiCcHus SJICKTPOHOB 110 0p6I/ITaJ'I}IM B aromMax J3JICMCHTOB

TEPBBIX quLIpéX MEepruoaoB. SHCKTI)OHHa}I KOH(I)I/IpraI_II/I}I aTOMOB




1.2

Ilepnoguueckuit 3akoH u llepuoguyeckas cucremMa xumudeckux snnemeHToB J[.H.
MenneneeBa. CBs3b nepuoauueckoro 3akoHa u llepuonmyeckoil  cucTemsl
XuMH4ueckux aemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX UMHU
IPOCTBIX M CJIOXHBIX BEIIECTB 10 IPyIIaM U MepuojaM. 3HaAUEHUE NEePUOAUYECKOro

3aKOHa B Pa3BUTHH HAYKU

1.3

Crpoenue BemecTtBa. XUMHYEcKas CBsI3b. Buabl XxuMudeckoil cBs3u (KOBaJeHTHAas
HENoJIApHAsl U TMOJISIpHAsi, MOHHAs, MeTajudeckas). oHbI: KaTMOHBI M aHHMOHBI
Mexanu3mbl 00pa3oBaHus KOBAJIEHTHOM XMMMUYECKOU CBs3M (OOMEHHBINH U JIOHOPHO-

akKIenTopHeIi). BomopoaHas cBs3b

1.4

BanentHOCTh. DnieKTpooTpUIaTeTbHOCTh. CTENeHbh OKUCICHUS

1.5

BemecTBa MOJEKYISIPHOTO M HEMOJEKYISIPHOIO CTPOEHUA. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPHUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOMCTBA
BEIIECTB OT THUIIA KPUCTAJUIMYECKOW pemeéTku. [IoHATHE O auCnepcHBIX CHUCTEMAax.

WcTunHble 1 KOJIOUIHBIE pacTBOPBL. MaccoBasi 707151 BEeIlecTBa B PaCTBOPE

1.6

Knaccudukanus HeopraHnuecknx coenuHeHuid. HomeHkiIaTypa HeOpraHHMYeCKHX

BEILECTB

1.7

Xumuaeckas peakiusa. Kmaccupukanuss XMMHYECKUX pEaKIMii B HEOPTAaHUYECKOU H
OpraHMYeCKOM XUMHH. 3aKOH COXpPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHHUS U

MMPEBPAIICHUA SHEPTHUU ITPU XUMHUYCCKUX PCAKIIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.9

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE PpaBHOBCCHC. CDaKTOpLI, BJIIMAOIIHNEC HAa COCTOSAHUC

xumuueckoro paBHoBecus. [Ipunnmmn Jle [llaTense

1.10

9J'IeKTpOJ'II/ITI/ILIeCKaSI AUucconuanus. CuibHBIC M cl1a0bIe OJICKTPOJINTEHI. Cpez[a BOJAHBIX

pacTBOPOB BCHICCTB: KUCJIA4, HeﬁTpaﬂLHaﬂ, 1IeoyHas. Peakimym HOHHOTO oOMeHa

1.11

OKHCITUTETbHO-BOCCTAHOBUTEIIHHBIC peaknuu

HeopraHI/IquKaﬁ XHUMHUA




2.1

Hemeramnbl. Ilonoxenue HemetaiwioB B Ilepuonnueckodt cuctemMe XUMHUYECKHX
anementoB JI.MI. MeHnneneeBa W 0COOEGHHOCTH CTpoeHus aromoB. Dusnueckue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha NpHMepe KHCIOpOoJa, Cepbl,

docdopa u yrinepona)

2.2

XUMHYECKHE CBOWCTBA BAKHEUIIUX HEMETAIOB (TaJOreHOB, Cephl, a3oTa, docdopa,
yriaepoaa W KPEeMHHs) U MX COCIUHEHUH (OKCHJIOB, KHCIOPOJCOACPIKANMX KHCIIOT,

BOJIOPOJHBIX coeMHeHUi ). [[pumMeHenre BaKHEUIITNX HEMETAIUIOB U UX COSAMHEHUN

2.3

Mertamsr. [Tonosxenne meramioB B [leproandeckoit cucreMe XUMUYECKUX DJIEMEHTOB
JA.W. MengeneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JOYEK aTOMOB
MetaioB.  OOmwme  ¢usnueckue cBoictBa MeTaioB. CIlaBel  METaJUIOB.

DNEKTPOXUMHUUECKUN Psijl HANIPSHKEHUH METalJIoB
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XWMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kamui, KaJbIIMA, MarHui,
QTIOMUHHMM, ITUHK, XPOM, JKeJe30, Meab) W ux coeauHeHud. OOmme crnocoObl

IMOJIYYCHHA METAJLIIOB. HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy N TEXHUKE

2.5

I'emetnueckast CBS3b HCOPTraHMYCCKUX BEIICCTB, IMPHHAJICKAIUX K Pa3IndIHbIM

Kj1accaM

XUMHA U )KA3HD

3.1

Ponp xumum B oOecmedeHWM HSKOJOTUYECKOH, DHEPreTHYeCKOW W MHINEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [loOHSATHE O HAyYHBIX METOJaX TO3HAHUSA

BECIICCTB U XUMHWYCCKUX peaKHI/If/'I

3.2

HpeﬂCTaBHeHI/Iﬂ 00 O6I_HI/IX HAaY4YHbIX IPUHOUIIAX IIPOMBIIIJICHHOI'O IIOJYYCHUSA
BaKHEHIITNX BCHICCTB. Yenosexk B MHUPE BCIICCTB M MATCPHUAIIOB: BayKHEHIIIIE
CTPOUTCIJIBHBIC  MAaTCpHajibl, KOHCTPYKIIHOHHBIC MaTCpuajbl, KpaCKH, CTCKIIO,
K€paMuKa, Marcpuallibl I SJICKTPOHHMKH, HAHOMATCpHAJIbl, OPraHUYCCKUC U

MHUHCPAJIbHBIC y,HO6peHI/IH

3.3

XuMus u 3J0POBBE YCIIOBCKA: IIpaBUJIa UCIOJB30BaHHUA JICKAPCTBCHHBIX IIPCIIapaToB,
ImpaBujia 0€30ITaCHOT0 HCIIOJIb30BaHMS IpernaparToB OBITOBOY XHMUU B MMOBCEIHEBHOM

KHN3HH




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






