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MHOSACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanpHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOTrO O00pa3oBaHUS. OTH IEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercs xXumudeckoe o00Opa3oBaHUE
00yJaloUIMXxcs Ha YpOBHE CpPEeJHEro o0IIero o0pa3oBaHUs CPEACTBAMU Y4eOHOTO
npeaMera «XuMUus», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
MporpaMMe 1O XUMUU C Y4E€TOM CHeuuPuKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaedl M MPHUHLMIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparnum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ B (POPMUPOBAHUE PALMOHATBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU MPUMEHEHUSL.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEASAMH U TPUHIIUIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpPraHWdecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJITIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXO/la K M3YyYCHHIO YydeOHOTrO MaTepuaia u O0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMNpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
MpeACTaBlIeHud O CcTpoeHuu BemecTB. CBeneHus 00 U3ydaeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHnyeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKLIHH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUUYECKUNA Marepral U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOy4YaromuMMCsl TMPEJOCTaBIsSETCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJO0JIOTMUECKUX MO3UIUH,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSAIOMIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTeKaHus JAonojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HayKaMU, PacKpbIBalOT €€ pojib B IO3HABATEIbHOW M MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiiemMax, CBA3AHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHSATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs WHTEIUICKTYaIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00Yy4aroOlIMXCS MUPOBO33PEHYECKON OCHOBBI Il MOHUMAaHUS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN MYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYMM MEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEAEIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOpMAITNH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HCCIIEN0BATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMpPEeICHUN
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIeHd HU3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 U3 KOMIIOHEHTOB MHUPOBOW KyibTyphl. C



METOJIMYECKOM TOUKHM 3PEHMS] TaKOM MOAXOJ K OMNPENEICHHUI0 Lelell M3yuyeHHUs
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3YYEHHs IpeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BakHEHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJIIoUYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IIPUPOJIE, B MPAKTUUECKON 1 MTOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxkarenibHas XapaKTepUCTHKA LIEeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJAEpXKaHus OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpOM 3HaHUMW, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEAbHOMN KU3HU
JUTSI pEeUICHUS] TPAKTUUYECKUX 3a1a4.

B cBf3u ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEE
3HaUEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JI Pa3JIUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOIeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMUYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C )KM3HEHHBIMHU NOTPEOHOCTSIMU, UCTIONB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MOMCKA U aHaju3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(DOPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XHWMHH, €€ BaXKHOM pOJIM B PELICHUU TIO0OANBHBIX NpoOsieM
PaIMOHANILHOTO MPUPOIONOJIb30BAHUS, OTOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOTO PABHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOImiero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obiacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero obiero oopasoBanus, cocrasisieT 68 dacos: B 10 kimacce — 34 yacos (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneno).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHs] BEUIECTB M HX NPEBpAlICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TU1aBlieHUe, 00YyrIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



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

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

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepxkamue opranudecKue coeIMHEHHA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIA M 3TAHOJIa HA OPTaHU3M YEJI0BEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4yesnoBeka. [I[puMeHeHne TIMIepruHa U 3TUIECHIJIUKOIISL.

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

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QuUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

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

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIbHBIE METOABl HM3YYEHHsI BEIIECTB M HUX IPEBpAllCHUIL:
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.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

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

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIEC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. [‘eHeTndeckass CBA3b HEOPraHMYECKUX BEIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUU NTPU XUMUUYECKUX PEAKLIUSX.

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

OnekTponauTuyeckas auccornuanus. CHIbHBIC U cabbie 35ekTposuThl. 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, H3ydeHHE MoOJIeNied KPUCTAJUTMYECKUX PEMETOK, HAOIIoJeHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO WHIAUKATOpA, pEaKIuu HOHHOTO O0OMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue 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 BaKHEWIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue meramnoB B [lepuoguyeckoi cucreMe XUMHMYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, KaJMWi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00BbEMA Ta3oB IO HM3BECTHOMY KOJUYECTBY
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 oOecrieueHUH HKOJIOTHYECKOM, IHEPreTUYECKON M MUIIEBOM
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 BELIECTB U MAaTEpPUAJIOB: BaXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MACHOTO HCIONIB30BAHUS MPEMapaTOB OBITOBON 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 TIOHSITHHA, SBISIOIIAXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

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



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3M, DSKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHINCBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydyHo-MeTonuueckol OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS MpelMeTa «XUMHS» Ha YPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOT0 00pa30BaHUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaOIIUMUCS CBOMX KOHCTUTYILIMOHHBIX MPaB U 00S13aHHOCTEH,
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, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
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 HCTOPUYECKOMY M HAYYHOMY HAacCJeIaUI0
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,
MOCTOSIHHOTO TPYy/1a 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;

CIOCOOHOCTH OIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHE NOCIEACTBUM 3THUX
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, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH 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
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONM HANpPABICHHOCTH W Ba)XXHOM pOJIH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPpyAa H OKOJOTUYECKH KOMQPOPTHOW IKM3HU KaXKIOTO UJICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYALUSX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIuyHbIX cepax npodeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

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

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘lHBIfI q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

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

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIabTaThl OTPAXaroT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

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

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
OTHOCHUTEJIPHO BBITMIOJTHEHMSI 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 BELIECTB, peain3alui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
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 Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MTPAKTUUECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJIep)Kalllie COCIUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUHU; MHUPOBO33PECHUYECCKUE 3HAHUSI,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTepHbIE TNMPU3HAKUA TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

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

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWMBATH MPUHAJIC)KHOCTh H3YUYECHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cucremarnieckoir HomeHkiarype (IUPAC), a Takke NpPUBOAHUTH TPUBUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuuyeckux BemecTB A. M. bytiepoBa 1151 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWUJICH, MPOMMJIEH, AlleTHUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

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

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

c(hOpMHPOBAHHOCTh YMEHHMI BIIAJIeTh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

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

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIlis OENKOB MPH HArpeBaHWM, IIBETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT, Ha mpuMepax CrocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

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

JUISL  CIEeNbIX W CIa0OBUIAIIMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOM  COCTaBIISIOINICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOTHOMU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIICHh OKHUCJICHHUS, XUMUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMu, XUMHUUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI (Teopusd
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA,;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBiieHUs (GOpMYJ BELIECTB M  YpPaBHEHUHW  XMMHUYECKHX  pEaKIHil,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAEATh BaJCHTHOCTh M CTENIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEETKH KOHKPETHOI'O BellecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHECHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KIIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBy PEarupyroulux BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



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

c(OpPMHPOBAHHOCTh YMCHHMHA pPacCKpPhIBaTh CYINTHOCTh  OKHCIHTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUy OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH TMPEJACTABICHUN 00 OOMMX HAyYHBIX TNPUHIIMIIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOJATh MPAaBUIIa MOJI30BAHUS XUMUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3I0KEHUE MEPOKCHAA BOJOPOAA B MPHUCYTCTBUM KaTalH3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KAaTHOH aMMOHHUS, PElIEHUE AKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX pEakuii U (OPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

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



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  TMpaBUiia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenst [IJIK, mosicHITP Ha mOpuMepax CrocoObl YMEHBIICHHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUIA;

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

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytneposa
Hroro mno pazmeny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTIaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApomaTHYeCKHe yrieBO0POAbI 2
54 [IpupoaHble HCTOYHHUKH YTIIEBOAOPOIOB 3 1
U WX mepepadboTKa
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoOnl 3 1
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCANHECHUA

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3
Wroro mo pazueny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS

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

[TPOTPAMME




11 KIIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

KoaunuecTBO 4acoB I[aTa W3yHeHusI BHCKTPOHHbIe
Ne
Tema ypoka i pposkIe
n/n Bcero KP| 0P o0pa3oBaTe/bHbIE
ITo IJIany ITo (baKTy pecypchl
1 [Ipenmer oprannueckoi Xumuu, eé 1 1 Henens bubnuorexa [JOK
BO3HHKHOBCHHE, PA3BUTHE U 3HAYCHUEC CEHTSOPSI https://lesson.edu.ru/04/10
Teopus cTpoeHUsT OpraHUIECKUX 2 "Henens bubnuoreka [JOK
2 coequnenuii A. M. byrieposa, eé 1 CCHTSOps https://lesson.edu.ru/04/10
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o kiace a 3 Hene
oprammsectsn aoeers, Housmenirypa cesmnps bmiorera LIOK
3 b Heete. P 1 P https://lesson.edu.ru/04/10
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE, 4 enens bu6mmoreka [IOK
4 . 1
TOMOJIOTHYECKHUH s CCHTSOps https://lesson.edu.ru/04/10
Mertan u 3TaH — OpocTeuIme 1 Henena bu6mmoreka [JOK
5 1
MIPEJICTABUTENN AJKAHOB OKTSIOPSI https://lesson.edu.ru/04/10
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 3 HeZleI bubmiorexa LIOK
’ P ’ OKTSOps https://lesson.edu.ru/04/10
7 OTUJIEH U IPOMUJIEH — MPOCTEHIINE 1 4 nepnens bubnuorexa [JOK
MPEJICTAaBUTEIIH AJIKCHOB OKTAOps https://lesson.edu.ru/04/10
8 [IpakTuueckas pabota Ne 1. «Ilomydyenue 1 1 1 venens bubnuoreka [JOK
STUJICHA U U3y4YEHUE ero CBOHCTB» HOSIOpSI https://lesson.edu.ru/04/10
, | A 1 L
yraa o i P https://lesson.edu.ru/04/10
CUHTETHYECKOTO KaydyKa ¥ pEe3UHbI
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AJIKMHBI: COCTaB U 0COOEHHOCTH 4 nenens
10 CTPOEHUSI, TOMOJIOTUYECKUH PSI. HOSIOpsI bubnuorexa [JOK
AlleTHIICH — TPOCTEUIINH MPECTaBUTEb https://lesson.edu.ru/04/10
QJIIKHOB
Boruncnenus o ypaBHEHUIO XUMHUYECKOMN 5 Henens bubnuorexa [JOK
11
peaknuu HOSIOPSI https://lesson.edu.ru/04/10
ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh 1 Henens bubnuorexa [JOK
12
apeHoB neKaopst https://lesson.edu.ru/04/10
13 ['enetnueckas cBs3b YIrieBOAOPOIOB, 2 Henens bubnuorexa [JOK
NPUHAUISKAIIHNX K PA3IMYHBIM Kllaccam neKaops https://lesson.edu.ru/04/10
[TpupoaHBIe HICTOYHHUKH YTIICBOI0POIOB: 3 Henens
14 n;)HI?OJiIHHﬁ ra3 u nonyTIZ;e HegrzHile z[eKaI([Spﬂ bubmorexa LIOK
) https://lesson.edu.ru/04/10
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
4 nenens bubnuorexa [JOK
15 Hers n mposykTst e nepepadoTki neKaopst https://lesson.edu.ru/04/10
16 KonTtponbHas padoTa mo pasaery 5 Henens bubnuorexa [JOK
«YTJIEBOIOPOIBI» neKaopst https://lesson.edu.ru/04/10
17 [IpenenbHble OJIHOATOMHBIEC CIIUPTHI: 2 Henens bu6mmoreka [JOK
METaHOJI U 3TaHoj1. BogopoaHas cBsa3b SIHBapSI https://lesson.edu.ru/04/10
18 MHOroaroMHbI€ CIUPTHI: STUIICHIJIUKOJIb 3 Henensa bu6mmoreka [JOK
U TJIHMIEPHH SIHBapSI https://lesson.edu.ru/04/10
19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PHU3NYECKHE 4 nenens bubnuoreka [JOK
1 XUMHYECKHE CBOMCTBA, IPUMECHECHHE SIHBapsi https://lesson.edu.ru/04/10
20 Anpaerunbl: GopManbaeTu U 1 Henensa bu6mmoreka [JOK
aneTaibaerun. AneTod beBpais https://lesson.edu.ru/04/10
21 OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE 2 "Henens bubnunoreka [JOK
KHCJIOTBI: MypaBbUHAs U YKCYCHasI dbeBpans https://lesson.edu.ru/04/10
29 IIpaktnyeckas padora Ne 2. «CBoiicTBa 3 Henens bubnuorexa [IOK
pacTBOpa yKCYCHOM KUCIIOTBI» dbeBpans https://lesson.edu.ru/04/10
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CTeapI/IHOBaSI 1 OJICMHOBAasA KHCJIOTHI, KaK

23 MPEICTaBUTENIN BBICIINX KapOOHOBBIX | Bepems Brbmiorexa LIOK
mapra https://lesson.edu.ru/04/10
KHCIIOT
24 MBp11a Kak COJIM BBICIIUX KapOOHOBBIX 2 Henens bubnuorexa [JOK
KHCJIOT, UX MOTOIIee ICHCTBHE mapra https://lesson.edu.ru/04/10
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC
25 Kap60HOBI)I§) KIIi)ICJ'IOT. Fpll)z[ponnil CJIOKHBIX 3 Hezens bubmmorexa OK
MapTa https://lesson.edu.ru/04/10
3¢upoB
26 XKupsl: runpoan3, NpUMEHEHHE, 4 nenens bubnuorexa [JOK
OuoJsIorHYecKas poJib JKHUPOB MapTa https://lesson.edu.ru/04/10
VYrieBoapl: cocTaB, KjIacCUpUKAITHSI. 2 Hexens bubnuorexa [JOK
27 Bakueiiiue npecTaBUTENN: TIIIOK034, https://lesson.edu.ru/04/10
dbpykTo3a, caxapo3a anipeit
28 Kpaxman u nenitono3a Kak IpupoHbie 3 Henens bubnuoreka [JOK
MOJIUMEPBI anpesst https://lesson.edu.ru/04/10
KonTtponbHas padoTa mo pasaery 4 nepnens bubnuorexa [JOK
29 «Kucnopoaconepxaiiye opraHndecKue anpenst https://lesson.edu.ru/04/10
COEJIMHEHUS
30 AMUHBI: METUJIAMUH U aHUJIUH I nenens bubmiorexa LIOK
Mast https://lesson.edu.ru/04/10
AMUHOKHUCIIOTHI KaK aM(pOTepHbIe 2 Henens bubnuoreka [JOK
31 OpPraHMYECKUEe COCTUHEHUS, HX https://lesson.edu.ru/04/10
Oouonoruueckoe 3Hayenue. [lentuabt Mad
32 benku xak mpupoiHbie 3 Henmens bu6mmoreka [JOK
BBICOKOMOJICKYJISIPHBIC COCMHCHUS Mas https://lesson.edu.ru/04/10
33 OCHOBHBIE IOHSATHUS XUMUHU 4 venens bubmuoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COETMHEHUHN Mast https://lesson.edu.ru/04/10
34 OCHOBHBIE METOJIbl CUHTE3a 5 Henmens bubmuoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COETUHEHUH. Mast https://lesson.edu.ru/04/10
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[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
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11 KUIACC

KoaudecTBo 4acoB

No I[aTa H3YYeHUs 3HeKTp0HHLIe
. Tema ypoka Beero | XP | TP uudposbie
o0pa3oBaTe/ibHbIE
ITo niiany | Ilo ¢akry pecypesI

1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs 1 1 Henens bubmmoreka [{OK
KOH(HUTypaIus aTOMOB CEHTSOPSI https://lesson.edu.ru/04/11
[Iepnoanueckuit 3akoH u [lepnoanueckas 2 Henens

5 cUcTeMa XUMUYECKUX 35ieMeHToB [I. 1. 1 CEHTAOPS bubnuorexa [JOK
MeHeneeBa, UX CBSI3b C COBPEMEHHOM https://lesson.edu.ru/04/11
TEOPHUEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB 3 "Hepenst
XUMUYECKUX IJIEMEHTOB M UX COCTMHEHUI CEHTSOPs

3 10 TPYIIaM U NepuojaM. 3HaYEHUE 1 bubnuorexa [JOK
MIEPHOIUNICCKOTO 3aKOHA U CUCTEMBI https://lesson.edu.ru/04/11
xuMmudeckux djaemenToB [[.. Meneneena B
Pa3BUTHUU HAYKU
CtpoeHue BellecTBa. XUMHUYECKasl CBA3b, €6 4 uenens

4 BI/IEBI; MEXaHU3MbI 00pa30BaHUs , 1 CEHTAOPS bubmmorexa OK

. https://lesson.edu.ru/04/11
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b
BaneHTHOCTh. DJIEKTPOOTPUIIATENEHOCTb.

5 Crenenn okucienus. Bemecrsa 1 1 Henensa bu6mmoreka [JOK
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO OKTSOps https://lesson.edu.ru/04/11
CTpOeHUs

. [ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. 3 Hexens BuGmmorexa [OK
VCTHHHEIE I KOMIOMTbIE PACTBOPEL. L OKTSIOpsI https://lesson.edu.ru/04/11
MaccoBas 107151 BElIeCTBa B paCTBOPE

7 Knaccugukanus 1 HOMEHKIaTypa 1 4 "enens bubnuorexa [IOK
HEOPraHU4eCKUX COCTUHEHUH. OKTSIOps https://lesson.edu.ru/04/11
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I'enetnueckas CBA3b HCOPraHn4CCKux
BCUICCTB, PA3JIMYHBIX KJIIACCOB

Krnaccudukarus XuMHYECKUX pEeakui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.

1 Henens

bu6mmoreka [{OK

8 3aK0OH COXpaHEHHUs MAcChl BEIIECTB; 3aKOH
P HOSIOpS https://lesson.edu.ru/04/11
COXPAaHEHUS U TPEBPAICHUS SHEPTUH TIPU
XUMHYECKUAX PEaAKIIHSIX
9 Cxopocts peakiiun. OOpaTUMbIe PEaKIINH. 2 "Henmens bubnuotexa [JOK
XUMHYECKOE PABHOBECHUE HOSIOps https://lesson.edu.ru/04/11
[Tpaktuueckas padota Ne 1. «Bnusiaue 4 nenens
10 ;; da : OpPOB Ha CKOPOC 0 él bubmmorexa LIOK
JTUIHBIX (DAKTOPOB HA CK Th HOSIOpsT
P . P P P https://lesson.edu.ru/04/11
XHUMHYCCKOHN PEeaKIHm»
DIIEKTPOJUTUYECKAS] JUCCOIUALIHS. 5 Hepenst
[Tonsatue o BogopoaHOM TIoKazarene (pH HOSIOPs
11 actBopa. Pea o OHHOTO 00Me a(p ) ’ bubmorexa LIOK
TBOpa. Peakuinu nonnoro ooOmMeHa.
P P 5 https://lesson.edu.ru/04/11
l'unponus opraHMyecKux U HEOPraHMYECKUX
BEIIECTB
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE
12 . 0 c 06 e . 1 Henens bu6mmoreka [JOK
akuuu. [lonarue o0 anmexkTponu3
beart pu JeKaopst https://lesson.edu.ru/04/11
pacImiaBoB U pacTBOPOB COJIeH
13 KonTtponbHas padoTa no pasaeny 2 Henens bubnuoreka [JOK
«TeopeTnyecKre OCHOBBI XUMUH» JeKaopst https://lesson.edu.ru/04/11
Mertainisl, ux noyioxxenue B [lepuoanueckoit 3 Henens
cCUCTeMe XMMHUYecKux 3nemeHToB /1. U. exaopst
A A P bubnuoreka [JOK
14 MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
N https://lesson.edu.ru/04/11
aTomoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB
15 CrnnaBel MeTaUIOB. DJIEKTPOXUMUYECKUI 4 "enens bubnuorexa [IOK

pax HaHpH)KeHI/Iﬁ MCTAJlJIOB

nexaops

https://lesson.edu.ru/04/11
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XHUMHYECKHE CBOMCTBA BAXKHEUIIINX

16 METAJUIOB (HATPHH, KaJIUH, KaIbIUH, > Hepes bubamorexa HOK
. N . neKaopst https://lesson.edu.ru/04/11
MarHui, aTlOMUHUIN) U UX COCTUHECHUI
17 XUMHUYECKUE CBOMCTBA XpOMa, METU U UX 2 Henens bubnuorexa [JOK
COCIMHCHU I STHBapst https://lesson.edu.ru/04/11
18 XUMHUYECKHEe CBOMCTBA IIMHKA, JKeJle3a U UX 3 "Hepens bu6mmoreka [IOK
COCIMHCHU I STHBaps https://lesson.edu.ru/04/11
[IpakTrnueckas padota Ne 2. "Pemenue 4 nenmens
19 SKI)CHepI/IMCHTaJII:HBIX 3a/1a4 1o TeMe ;IHBaI;)ﬂ bubmrorexa LIOK
https://lesson.edu.ru/04/11
«MeTamis»"
Hewmeramisl, uX mMojiokeHUE B
20 [Tepuonnueckoit cucteMe XUMUYECKUX 1 Henena bu6moreka [IOK
anemenToB J[. 1. Menaeneesa u dbespas https://lesson.edu.ru/04/11
0COOEHHOCTH CTPOEHHUS aTOMOB
dusndecKkue CBOMCTBa HEMETAIIOB. 2 Henmest
21 AmtoTponusi HeMETauIoB (Ha IpUMeEpe (beB;[anﬂ bubmorexa LIOK
https://lesson.edu.ru/04/11
KHCJIOpoJia, cepbl, hocdhopa u yriepoa)
99 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U 3 Henensa bu6mmoreka [JOK
HX COETUHEHUI beBpas https://lesson.edu.ru/04/11
23 XUMHYECKUE CBOMCTBA a30Ta, ochopa u ux 1 Hepens bubnuoreka [JOK
COEIMHEHU I Mapra https://lesson.edu.ru/04/11
24 XHUMHUYECKUE CBOMCTBA yriepoa, KpEMHUS 2 Henensd bu6mmoreka [JOK
U VX COEIUHEHUN MapTa https://lesson.edu.ru/04/11
o5 [IpumeHeHne BaXXHEUIINX HEMETAIIOB M UX 3 Henmens bu6mmoreka [JOK
COEIUHEHUN MapTa https://lesson.edu.ru/04/11
O06o01eHre U cucTeMaTr3arus 3HaHUH 110
26 TeMe «Hemeramiey. BeruuciaeHus mo 4 Hepens bu6mmoreka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKIUN U MmapTa https://lesson.edu.ru/04/11

TCPMOXUMHYCCKUC paC‘-IéTBI
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[Ipaktuyeckas padora Ne 3. «Permenune

27 SKCIICPUMEHTAIBHBIX 3a4a4 II0 TEME 1 2 nepens bubmmorexa [TOK
" P " A arpens https://lesson.edu.ru/04/11
Hemertamnsr"»
KonrpoisHas padora mo TeMaM «MeTaib» 3 mene
28 u <<}II{T§MJGI;:J1;£>/BCT6 zccilfllv(l:lcl:ﬂ o 1 aHH eIJIIﬂM bubmmorexa [TOK
p p https://lesson.edu.ru/04/11
poBepoYHasi pabora
H ) 4
| Eommemen e e | e
p p p https://lesson.edu.ru/04/11
OCHOBAHHUA
AmboTepHBIC HEOPTaHUYECKHE U
30 OpraHnveckue coeAuHeHus. [ eneTnueckas 1 1 Hepens bubnuorexa [JOK
CBSI3b HEOPTaHMYECKUX U OPTraHUYECKHX Mast https://lesson.edu.ru/04/11
BEILECTB
Posp xuMuu B o0ecrieueHnu
AKOJIOTUYECKOM, SHEPreTUYECKON 1 2 Hexens bu6moreka [IOK
31 . 1
MUIIEBOH 0€30MMacHOCTH, Pa3BUTHU Mast https://lesson.edu.ru/04/11
MEINUIIAHEI
I1 0 00
32 1} pljlilcfdf;eﬁngl\jmimleu;;i:j }II'I‘LI;HXCHI/IH 1 3 Hepiens bubmmorexa HOK
p u“ P v Mas https://lesson.edu.ru/04/11
BaYKHEHIIINX BEIIECTB
YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB. 4 uenens bu6mmoreka [JOK
33 1
XuMHUS 1 3I0POBbE YeIOBEKa Mas https://lesson.edu.ru/04/11
34 [ToBTOpEeHue Mmarepuaia 1 > Hezen bubmmorexa [JOK
P P Mast https://lesson.edu.ru/04/11
OBILIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTABIISAIONICH €CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIH XHUMHH
B TMO3HAHUM SIBIICHUH TPUPOABI, B (POPMHPOBAHWH MBIIIJICHUS U
KYJIBTYPBl ~ JIMYHOCTH, €€  (YHKIMOHAIBHOH TPaMOTHOCTH,
HEOOXOIUMOM JUTSI pEIICHHS MPAKTUICCKUX 337a9 W SKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M IMPUPOIHOMN

cpene

1.2

Brnanenue cucremMoil XMMHWYECKMX 3HAHWW, KOTOpas BKIIOYAECT:
OCHOBOIIOJIAT AFOIINE MOHATHUSA (Monexyina, BAJICHTHOCTb,
3IEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKAsl CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM OOBEM, YTJIepOIHBIA CKENeT,
(GyHKIIMOHANBHAS — Tpylma, pajaudkall, H30Mepus, H30MEpHI,
TOMOJIOTUYECKHI psAZl, TOMOJIOTH, YIJI€BOAOPOIbI, KHUCIOPOA- H
a30TCOJIEprKallie COeTMHEHUS, OMOJIOTHYECKH aKTUBHbBIE BEIlIECTBA
(yrieBojpl, JKHUpBI, O€IKH), MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJICKYJISIDHBbIE COCIMHEHUS); TEOPUM U 3aKOHBI
(Teopusi XMMHUYECKOTO CTpOEHHsS opraHudeckux BemecTB A.M.
byrnepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHH,
(akToNOrNUecKue CBEJICHUS O CBOMCTBAaxX, COCTABE, MOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHMM BAXKHEHMITUX HEOPraHUYeCKUX |
OpPraHMYECKUX BEUIECTB B OBITY W MPAKTUYECKON AESITETHbHOCTH

YCJIOBCKA

1.3

ChopMUpOBaHHOCTb YMEHMH BBIABIATH XapaKTepHbIE IMPHU3HAKH
NOHATUH, yCTaHaBIMBaTb WX  B3aUMOCBSA3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IOHATHUS NPU ONMCAHWU COCTAaBa, CTPOEHUS U

NpeBpalleHNl OPraHMuYeCKUX COCIMHEHUN

1.4

C(I)OpMI/IpOBaHHO CTb YMCHI/II\/'I HCIIOJIb30BaTh XUMHUYCCKYIO

CUMBOJIMKY JJid COCTaBJICHHUA MOJICKYISIPHBIX HW CTPYKTYPHBIX




(pa3BE€pHyTOH, COKpamEHHOW) (GOPMYIT OPraHMYECKUX BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN, U3TOTABINBATH MOJIEIN MOJIEKYJI
OpraHMYECKUX BEIIECTB JJIS WUIIOCTPALlMM HMX XUMHYECKOIO H

MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTE YMEHHI YCTaHABIMBATH MPUHAIICKHOCTH
N3YUYCHHBIX OPraHUYCCKUX BCHICCTB 110 MX COCTAaBY U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (rpymnme) coeauHeHud (YriieBoJOPOIbI,
KHCJIOPOJ W a30TCOJIEPIKAIINE COSTUHEHHSI, BBICOKOMOJIEKYIISIPHbIE
COGI[I/IHCHI/I?[), JaBaTb UM Ha3BaHUs 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

CpopMHUpPOBAHHOCTh YMEHHUS OMPEACISATh BUBI XUMUYECKON CBSI3HU

B OPraHMYECKUX COECUHEHMSIX (OJMHApHbIE U KPaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHHUS MPHUMEHSTH: IMOJIOKEHUS TEOpUHU
CTpoeHusi opraHuyeckux BemectB A.M. byrneposa ans
O0OBSICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M

CTPOCHH; 3aKOH COXpPAaHCHUA MaCChl BCIICCTB

Yraesomoponasl.  Kucnopoacoaepkammue ¢ a30TCOAEpKaIIue

OpPraHu4€CKUC COCANHCHM. BBICOKOMOHGKYJ'ISIPHBIG COCAUMHCHUS

2.1

CdopMHUpOBaHHOCT, YMEHHI MPUBOJUTH TPUBUAIBHBIC HA3BaHUS
OT/AEIbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, MPOIUIICH, alleTUJICH,
STUJICHTJIUKOJIb, TIUICPUH, (PeHOJI, POopMaTbICTHI, alleTaabICTHI,
MypaBbUHasl KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeaprHOBasl KHUCIIOTa, TJII0K03a, PPYKTO3a, KpaxMmal, IEeJUII0I03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE,
(bu3UYecCKue W XMMHUYECKHE CBOWMCTBA THUIMYHBIX IMPEACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BElIEeCTB (METaH, 3TaH, STHJICH,
NpOMNuUJIeH, aneTuieH, oyraauen-1,3, merundyranuen-1,3, GeHzon,
METaHOJI, 3TaHOII, STUJICHTJIUKOJIb, TJIMIEPYH, (dheHom,
aleTanpJeru], MypaBbUHAs W YKCyCHas KHCJOTBHI, TJIOKO3a,

Kpaxmall, IeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(I)OpMI/IpOBaHHOCTB YMCHHA UIUIIOCTPHUPOBATH T'CHCTUYCCKYIO
CBA3b MCXKAY THUIIWYHBIMH NPCACTABUTCIIIMH PA3JIMYHBIX KIIACCOB
OpPraHU4YCCKUX BCIIICCTB YpaBHCHUAMUA COOTBCTCTBYIOIIUX

XMMHUYECKHUX peakIil ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

C(I)OpMI/IpOBaHHO CTb YMCHHUA XapaKTCpru30BaThb HNCTOYHUKH




YTJIEBOJOPOIHOTO ChIpbs (HE(PTh, MPUPOIHBIIA T'a3, Yroiib), CIOCOOBI
UX TepepaboTKM W MNPAKTUYECKOE NPUMEHEHHE MPOIYKTOB

nepepadboTKu

XUMHS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTE YMEHHH BIAACTh CHCTEMOW 3HaHHWKA 00
OCHOBHBIX METOJaX HAay4yHOTO TMO3HAHMS, UCTOJIB3YEMBIX B XUMUU
IpU U3YYECHUW BCIISCTB M XUMUYCCKUX SBJICHHN (HAOIIOICHHUE,
W3MEpEHUe, OKCIEPUMEHT, MOJICIIMPOBAHKE), HUCIOJIH30BATh
CUCTEMHBIC XUMHUYCCKHC 3HAHWUS I8 TIPUHATHS pENICHHHA B
KOHKPETHBIX KU3HECHHBIX CHUTYAIUSX, CBSI3aHHBIX C BEIIESCTBAMHU U

X IPUMCHCHHUEM

3.2

CpopMHUpOBAaHHOCTH YMEHUW COONIOAATh MpaBUiIa TOJH30BAHUS
XUMUYECKON MOCyI0N u J1ab0paTOpHBIM 000PYAOBaHUEM, & TAKKE
nmpaBWjia OOpamieHusi ¢ BEHIeCTBAMU B COOTBETCTBUH  C
WHCTPYKIIUSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX

OIIBITOB

3.3

ChopMUPOBaHHOCTh ~ YMEHUH  IUIAHUPOBATh W BBIMOJHSATH
XUMUYECKUN KCIIEPUMEHT (TPEBPAIICHUSI OPTaHUYECKUX BEIIECTB
MpH HArpeBaHWH, TMOJYYCHHUE STHJICHA M M3yYCHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEaKIMM OPraHUYEeCKUX BEIICCTB, JI€HATYpAIHs
OCIIKOB TpW HArpeBaHWW, IIBETHBIE peakiuu OeIKkoB) B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKH OE30MaCHOCTH IPH
oOpalieHHH C BEIIECTBAMU U JIADOPATOPHBIM 00OPYJIOBAaHUEM;
NPEACTaBISITh PE3yabTaThl XUMUYECKOTO SKCIEPUMEHTa B (opme
3alMCH YPAaBHEHHWH COOTBETCTBYIOLIUX PEaKIuid U GOpPMYyTHUpOBATH

BBIBOJIbI HA OCHOBC 3TUX PE3YyJIbTATOB

3.4

ChopmupoBaHHOCTh ~ YMEHHUW  MPOBOJUTH  BBIYUCICHHUS IO
XMUMHYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WUJIM IMPOJYKTa PEaKIMH [0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WIH TMPOAYKTOB

peaKun)

3.5

C(I)OpMI/IpOBaHHOCTB yMeHHfI KPUTHYCCKHU AHAJIN3UPOBATDH
XUMHUYCCKYIO HH(bOpMaHHIO, MoJIy4acMyr0 M3 pa3HbIX UCTOYHUKOB

(cpenctBa MmaccoBoit HH(popMaruy, cetb IHTepHeT u apyrue)

3.6

C(I)OpMI/IpOBaHHOCTB yMCHI/II\/'I CO6J'IIOI[8.TB IpaBuJia 5KOJIOTHYCCKU

11eJ1eCO00pa3HOrO MOBEJICHUS B ObITY U TPYAOBOW JESATEIHLHOCTH B




LESAX COXPAHEHUsl CBOETO 3J0POBbs M OKPYXKAIOLIEH INPUPOIHON
Cpenbl, OCO3HABaTh OMACHOCTh BO3ACHCTBUS HA KUBBIE OPraHU3MBbI
ONIPENENEHHBIX  OPraHMYECKUX  BELIECTB, IIOHUMAas  CMBICH
nokazarenss [I/IK (mpenenbHO JOMyCTMMOW — KOHLEHTpALUM),
HOSICHATh HA IpUMeEpax CrocoObl YMEHbILIEHUSI U MPEIOTBPAILEHUS

HX BpCIHOIO BO3II€ﬁCTBPI$[ Ha OpPraHus3M 4YCJIOBCKa

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnyeckue OCHOBBI XUMUU

1.1

Brnanenne cucteMoOil XUMHUYECKMX 3HAHWM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIATAIOIAE  TOHATUS  (XMMHUYECKUM DJIEMEHT, aToM,
JJIEKTPOHHAs 000JI0YKa aToma, S-, p-, O-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIHLHOCTD,
CTEMEHb OKHWCJIEHUS, XUMHYECKas CBsI3b, MOJb, MOJSIPHAsh macca,
MOJISIDHBIM 00BEM, KpHUCTAJUTMYECKasi PEHIETKa, TUIBI XMUMHUYECKUX
peakiui (OKHCITUTETHHO-BOCCTAHOBUTEIIBHEIE, 9K30- i
SHIOTEPMHYECKHE, PEaKIMd  HOHHOTO  OOMEHa),  pacTBOp,
AJIEKTPOJIUTHI, HEDJICKTPOJIMUTHI, SJICKTPOIUTHYECKAsT TUCCOLMAIIMS,
OKHUCITUTEIb, BOCCTAHOBHUTEJb, CKOPOCTh XUMHYECKOW pEaKIHH,
XUMHYECKOE€  paBHOBECHE); TEOPHM M  3aKOHBI  (TeopHs
AJIEKTPOJIMTUYECKON auccounanuu, llepumomanueckuit 3axon JI.U.
MenpeneeBa, 3aKOH COXPaHEGHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUH, (PAKTOJIOTHYECKHE CBEICHHUS O
CBOICTBaX, COCTaBe, MOJYYEHHHM M OE30MACHOM HCIOIb30BAHUU
BOXHEUIIINX HEOPraHUYECKHX BEIIECTB B OBITY W MPAKTHYECKOM

JCATCIIbHOCTH YCJIOBCKA

1.2

CchopMUpOBaHHOCTb YMEHUIl BBIABIATH XapaKTepHbIE NMPU3HAKU U
B3alMOCBSI3b M3YYECHHBIX INOHATUH, IPUMEHITh COOTBETCTBYIOIIHE
NOHATHUSI TIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB U MX MPEBPALICHUN; BBISBIATh B3AaUMOCBS3b XMMHUYECKHX
3HaHUH ¢  TOHATHAMH U TPEACTaBICHUSAMH  JPYruX

CCTCCTBCHHOHAYYHBIX IPCAMCETOB




1.3

Brnanenne OCHOBHBIMM METOJAMU HAay4YHOTO IO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUN (HAONIOJIEHUE, W3MEpPEHHUE, JKCIICPUMEHT,

MO/ICTTUPOBAHUE)

1.4

ChopmMupoBaHHOCTE YMEHUU OMPEICISATh BAICHTHOCTh M CTCTICHD
OKHCJICHUSI XUMHUYECKHX 3JIEMEHTOB B COEAMHEHUAX Pa3JIMYHOIO
COCTaBa, BHUJ XUMHUYECKOM CBsi3M (KOBaJIGHTHAs, HOHHAas,
MeETaJUIMYeCcKasi, BOJIOPOJTHAS ) B COEMHECHHUSX, THIL
KPUCTAJUTMYECKON PEImETKH KOHKPETHOTO BeliecTBa (aToMHasd,

MOJICKYJIsIpHas, NOHHas, MeTaJ'IJ'II/I‘IeCKaﬂ)

1.5

ChopmupoBaHHOCTh yMEHUN ONpEAENsATh XapakTep Cpelasl B

BOJHBIX paCTBOPAX HCOPraHMICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopmMupoBaHHOCTh YMEHHS KIACCU(PUIUPOBATH XUMHUYECKHE
peakuuu 10  pa3IMYHBIM MpU3HAKaM (YUCIy M COCTaBy
pearupyoomux — BEUIeCTB, TeIIoBoMy  3(pdeKkTy  peakuuw,
W3MEHEHHMIO CTENeHEeH OKHCIEHHUS DJIEMEHTOB, O00paTUMOCTH

peaKkIuy, y9acTHIO KaTaanu3aTopa)

1.7

ChopMHpPOBAaHHOCT, YMEHHMM COCTaBIATh YpPaBHEHUS pPEaKIIUN
pa3IUYHBIX THUIIOB, TOJHBIE U COKpALIEHHbIE YpAaBHEHHUS peakiuit
WOHHOTO OOMEHa, YYUTHIBasl YCIOBUS, NMPU KOTOPHIX ITU PEAKIMH

HIYT 10 KOHIIA

1.8

CdopmMHupoBaHHOCTH YMEHHI MPOBOJIUTH peaKkuu,
MOITBEPIK IAOLTHE KayeCTBEHHBIN COCTaB pa3IMYHBIX
HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM IMYTEM HOHBI,

IMPUCYTCTBYOINHUE B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYLIHOCTb
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHBIX peaxiuit MOCPEICTBOM

COCTABJICHHA 2JICKTPOHHOTI'O OanaHca 3THUX peaKI_II/Iﬁ

1.10

ChopmupoBaHHOCTE YMEHUU OOBACHATH 3aBUCHUMOCTH CKOPOCTH

XUMHYECKON PeaKkInu OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHHI OOBICHATH XapakTep CMeEILICHUS
XUMUYECKOTO  pPaBHOBECHS B  3aBUCHUMOCTH OT  BHEIHETO

BozaeiictBus (npunmun Jle [latense)

O6H.Iaﬂ " HCOPraHUYCCKaAsA XUMUA

2.1

CdhopmupoBaHHOCTH YMEHUN pacKpbIBaTh cMbICT [lepuoanyeckoro
3aKOHa J.. Menneneesa "u JIEMOHCTPUPOBATh ero

CUCTCMATU3UPYIOLIYIO, OG’LHCHI/ITCHBHYIO U TMPOrHOCTHYCCKYIO




GbyHKITIN

2.2

ChopmupoBaHHOCTE yMEHUH  XapaKTePU30BaTh  JIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMUYECKHX »dJieMeHTOB 1-4 mepuoios
[leppuonuueckoit  cucTemMbl  XMUMHUYECKMX  3ieMeHTtoB  J[.H.
MeHeneeBa, HCIOJIB3YyS TMOHATHS «S-, P-, d-3IEKTpPOHHBIC
opOuTamn, «QHEPreTHYECKUE YPOBHIY, O0OBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX
COCMHEHUN M0 mnepuojam M rpymnnam llepumonnyeckoit cUCTEMBI

xuMudecknx anementoB /.. Menieneena

2.3

ChopmupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATD) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PAa3IMUYHBIX
KJIaCCOB, TMOJATBEPXK/JaTh CYIIECTBOBAHME TI'€HETUYECKOM CBSI3U
MEXJYy HEOPraHWYECKUMH BEIeCTBaMU C IOMOIIbI0O YpaBHEHUM

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/IfI

2.4

CpopMHpPOBAHHOCT, YMEHWUW YyCTAHABJIMBATh TPUHAICKHOCTD
HEOPraHUYeCKUX BEIIECTB IO UX COCTaBY K OMPEIeIEHHOMY KilacCy
(rpynme) coenmuHeHHM (MMPOCTBIE BEIIECTBA — METALIBI H
HEMETaJUTbl, OKCHJbI, OCHOBAaHHWS, KHUCJIOTHI, aM(OTEpHbIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT, ~ YMEHHMM  HCIOJB30BATh  XHUMHUYECKYIO
CHUMBOJIMKY JJISi COCTaBJICHUS (OPMYJI BEUIECTB W ypaBHCHHUU
XHUMHYECKHUX peakiuii, cucreMarnueckyro HomeHkinarypy (IUPAC)
¥ TPUBUAIGHBIC Ha3BaHWs OTMCIBHBIX HEOPraHWYECKHX BEIECTB
(yrapHplii Ta3, YIJCKUCIBIA Ta3, aMMHUaK, Tali€Has W3BECTb,

HeraméHasi U3BeCTh, MUThEBAsl COAA, TUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCTH YMEHUN XapaKTePU30BaTh (OMUCHIBATD) OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKHX BEIICCTB Pa3IMYHbBIX
KJIaCCOB, TMOJTBEPXkJaTh CYIIECTBOBAHUE T'C€HETHYECKON CBS3U
MEXJy HEOPraHHYECKHMMH BEIIECTBAMH C IOMOIIBIO ypaBHEHUH

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.7

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIaHUPOBATb n BBIINIOJIHATDH
XUMHUYECKUMN SKCIICPUMCHT (pa3J'IO)KCHI/Ie Mepokcuia BOAOpOJa B
IMPUCYTCTBHUU  KaTaJIM3aTopa, OIPEACICHUC CpCAbl PpacTBOPOB
BCIICCTB C IIOMOLIBIO YHHUBEPCAIIBHOTO WHIAWKATOPA, BJIIMAHUC
Ppa3JINYHBIX (l)aKTOpOB Ha CKOPOCTH XHMHUYECKOH peaKunu, peakunumn

HMOHHOTO O6MeHa, KauCCTBCHHBIC PCAKIIMU Ha cym,(baT-, I(ap60HaT-




U XJIOpUJ-aHMOHBI, = HA  KaTUOH  aMMOHHs,  pELIEHUE
SKCIEPUMEHTAJIbHBIX  3agady 1o  TemMaM  «MeTtausl» U
«Hemeramnel») B COOTBETCTBMM C  IpaBWJIaMHU  TEXHUKH
0€301MacHOCTH TpH OOpalIeHWH C BEHIECTBAMHU U J1a0OPATOPHBIM
000py/llOBaHHEM;  TPEACTABIATh  pEe3yJAbTaTbl  XUMHUYECKOTO
JKCIepUMeHTa B (OpME 3amUCH YPaBHEHHH COOTBETCTBYIOIIMX

peakiuii ¥ GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YJITaTOB

2.8

CpopMHpPOBaHHOCTH, YMEHUW COOJIOATh TMpaBWIa TOJIH30BAHUS
XUMHUYECKON MOCyIoN U JabopaTOpHBIM 000pPYTOBAaHUEM, a TAKKE
nmpaBujia oOpamieHusi ¢ BEIMeCTBAMH B  COOTBETCTBHH  C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHYECKHX

OIIBITOB

2.9

ChopmMupoBaHHOCTh YMEHUH  XapaKTepU30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIME B OCHOBE IPOMBIIUICHHOTO IIOJTY4YECHHUS
CEepHOM  KHUCJIOTBl, aMMHakKa, a Takke CGHOPMUPOBAHHOCTD
Mpe/ICTaBiIeHU 00 OOIMX HAYYHBIX MPUHIUIAX U HKOJIOTUYECKUX

npo0iemMax XuMUYECKOTO MPOU3BOICTBA

XUMHA ¥ XKU3HL. PacuéThl

3.1

CdopMHupoBaHHOCTH MPECTABICHUI 0 XUMHYECKOU
COCTaBIISAIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHH
B TO3HAHUU SIBICHUN TPUPOIbI, B (GOPMUPOBAHMU MBILUICHUS WU
KyJIbTypbl ~ JIMYHOCTH, €€  (YHKIHMOHAJIBHOW TPaMOTHOCTH,
HEOOXOMMOM ISl pelIeHHs MPAKTUYECKUX 3a/1a4 M SKOJOTUUYECKH
000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOM

cpene

3.2

ChopmMupoBaHHOCTH ~ YMEHMH  KPUTHYECKH  aHAJIM3HPOBAThH
XUMHUYECKYI0 HH(POPMAIUIO, MMOIy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB

(cpencTBa MaccoBO KOMMYHHKAIIMH, ceTh VIHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTh YMEHHI COONIOAATH MpaBUiia SKOJIOTHYECKH
11e51eco00pa3HOro MoBeJIeHUsI B ObITY M TPYIOBOM JEATENIBHOCTH B
LEJISAX COXPAHEHHUS CBOErO 3J0POBbsI M OKPYKAIOLIEH IPHUPOIHON

cpensl

3.4

Oco3HaBaTh OIACHOCTH BO3ACHCTBUS Ha JKHBEIE OpTraHNU3MBbI
OHpC,Z[eJ'IéHHLIX BCIICCTB, IOHHMMAas CMbICI II0Ka3aTclisd HI[K,

NOSACHATH Ha INpUMEpax CIIOCOOBI YMCHBUICHUSA U MTPECAOTBPALICHUS




HUX BpCIHOTIO BO3I[CﬁCTBPI$I Ha OpPraHu3M 4YCJIOBCKa

3.5

ChopmupoBaHHOCTH ~ yMEHUH  TPOBOJUTH  BBIYUCICHUS  C
UCIIOJIb30BAHUEM TIOHSATHS «MAcCOBas JIOJIS BEIIECTBA B PaCTBOPEY,
OOBEMHBIX OTHOILLIEHUHN Ta30B MPH XUMUYECKHX PEAKIUSAX, MACChI
BEIIECTBA MM O00bEMA Ta30B IO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00BbEMY OJJHOTO U3 y4aCTBYIOUIMX B PEaKIIUU
BCIIECTB, TEIUIOBOTO 3(ddekra peaknuu HA OCHOBE 3aKOHOB

COXpPaHCHHUA MACChl BEIIECTB, IPCBPALICHHUA U COXPAHCHUSA DHCPIrUn




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Teopernueckre OCHOBBI OPraHU4ECKOW XUMHH

1.1

[Ipenmer oprannveckor XUMUU: €€ BO3HUKHOBEHHE, PA3BUTHUE M 3HAUYCHUE B
MOJIyYCHUH HOBBIX BEILIECTB U MATEPHAIOB. Te€opUsi CTPOCHUS OPraHUYECKHUX

coemuaeHuit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMYNbl OpraHM4eckuX BemlecTB. ['oMosiorus, u3oMepus.
XHUMHUYECKas CBS3b B OPraHWYECKHUX COCIMHEHMSX — OJIMHAPHBIE M KpPaTHBIE

cBs3u. [IpencraBienne o kiaccupukanuu OpraHuIeCcKUX BEIIECTB

1.3

Homenknarypa ~ opranMveckux  COeAWMHEHUN  (CHCTeMaTHdeckas) |
TPUBHUAIBHBIE HA3BAHUS BAKHEHIIUX MPEICTABUTEIEH KIIACCOB OPraHUYECKHUX

BCIIICCTB

YreBonopoisl

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psia. MeTaH W 3TaH —
MpoCTeNIINe MPEACTaBUTENN AIKAHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeleHusi U TOPEHUs), HaXOXKICHHE B MPHUPOAE, MOJyYeHHE U

MIPUMEHEHHE

2.2

AINIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUI P, OTHIIEH U IMPOIUIICH —
HpOCTCfIH.IHG MMpEACTAaBUTECIN aJIKCHOB! (bHSI/I‘leCKI/IC A XUMHUYECKHE CBOMCTBA
(peaKHI/H/I TUApHUPOBAaHUA, TaJIOTCHUPOBAHMUA, TruUApaTallii, OKHCICHHA U

MOJIMMEPHU3ALUH ), [TOJIyYeHUE U IPUMEHEHHE

2.3

Anxamuensl: OyramueH-1,3 w MerunOyraamen-1,3: cTpoeHHe, Ba)KHEHIIHE
XUMHAYECKUE CBOMCTBa (peakmus MOJIMMEPHU3AIUN ). [Tonmyuenue

CUHTCTUYCCKOTO Kay4yKa U PC3UHbL

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHU, TOMOJIOTMYECKHI P A]_IGTI/IJ'ICH
— HpOCTefIHJI/II‘;I npeaACTaBUTCIIb AaJIKHHOB: COCTaB, CTPOCHUC, (bHSPI‘ICCKPIC u
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, raJIOTCHUPOBAaHUA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (I)I/ISI/I‘ICCKI/IC U XHUMHYECKHE CBOMCTBaA
(peaKHI/II/I raJIOorcCHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIYYCHUEC U TIPUMCHCHUC.
TOJ'IYOJ'IZ COCTaB, CTPOCHUC, (bI/I3I/I‘leCKI/Ie 1 XMMHYECKHE CBOMICTBA (peaKI_lI/II/I
TaJIOrCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHUC U TIPUMCHCHUC. Toxcu4HOCTH
ApCHOB. I'eneTnueckas CBS3b MCXKAY YIICBOAOpOAAMHU, IMPUHALJICIKAIUMU K

Pa3JIMIHBIM KJIacCaM




2.6

[IpuponHble HMCTOYHUKM YIJIEBOXOPOAOB. IIpuponHbIi ra3 W IMOIyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ mporcxoxaenue. CriocoOsl nepepadoTKu HEPTH:
IIEPETOHKA, KPEKUHI (TEpMUYECKUI, KaTaJuTHUeCKuil), mupoaus. IIpoaykTel
nepepaboTkun He(YTH, MX TPUMEHEHHE B IPOMBIIIJICHHOCTH M B OBITY.

KaMeHHbIH yroib 1 NpoayKThl €ro nepepaboTKu

Kucnopoacoaepxaiiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTPOEHUE,
¢u3nueckue U XMMHMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeETajlaMH,
raJIor€HOBOIOPOJAMH, TOpEHHUE), NMpUMEHEeHHe. BogoponHble CBS3U MEXAy
MOJIEKYJIaMU cliupToB. JlelficTBHEe MeTaHOJIa M 3TaHOJIa Ha OPraHu3M YelloBeKa.
MHoOroaToMHble  CIHUPTHL.  OJTWUJIEHIVIMKOAb W  TJULEPUH: CTPOEHHE,
¢u3znueckue M XUMHUYECKHE CBOICTBa (B3aMMOJAEWCTBHUE CO IIEIOYHBIMU
MeTajlJlaMH, Ka4eCTBeHHas peakiusi Ha MHOTOaTOMHbIE CIUpThI). [eiicTBue Ha

OpraHu3M 4YC€JIOBCKaA. HpI/IMeHeHI/Ie TIMnepruHa U OTUJIICHTJIUKOJIA

3.2

®deHoJI: CTPOCHHWE MOJEKYNbl, (U3HYECKHE ¢ XUMHUYECKUE CBOWCTBA.

Toxcuunocts ¢enoina. [Ipumenenue penomna

3.3

Anpaerunel u KeToHbl.  Dopmanbpaerua, — aneTambIeTHA:  CTPOCHHE,
¢bu3uvyeckne W XUMUYECKHE  CBOWCTBAa  (peakiuu  OKHUCIEHUS U

BOCCTAaHOBJICHUS, KAUECTBCHHBIC peaKHI/II/I), MOJIY4CHHEC U IPUMCHCHUC

3.4

OHOOCHOBHEIC MpeNeIbHBIC KapOOHOBBIE KUCIOTHI. MypaBbiHAS M YKCYCHAs
KHCJIOTBI: CTpOEHHUE, PU3NUECKHEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE
JUIsL KJlacca KHUCIIOT, PEaKIus STePU(PHKAINU), MOJyYCHUE M NPUMECHEHHUE.
CreapuHOBass M OJICMHOBasi KHUCJIOTHI KaK TIPEJCTABUTEIN  BBICIINX
KapOOHOBBIX KHCIOT. MblJa Kak COJHM BBICHIMX KapOOHOBBIX KHCIIOT, UX

MOoIice HeﬁCTBHe

3.5

CrnoxHbele >Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['uapomnus
cnoxHblx 3¢upoB. Kupsl. [maponus xupoB. I[lpuMeHeHue KUpOB.

buonornueckas POJIb ) KUPOB

3.6

VYrneBoasl:  coctaB, kiaccupuKanus ~— yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuabpl). I['JIloKo3a — MPOCTEHIIMH MOHOCaxapua: OCOOEHHOCTH
CTPOEHUS MOJIEKYJbI, (PU3NUECKHe U XUMHUYECKHE CBOWCTBA (B3aMMOJICCTBHE
¢ ruapokcuaoM wenu(ll), okucieHne amMMHauYHBIM PACTBOPOM OKCHJA
cepebpa(l), BoccTaHOBJIEHHE, OPOXKECHUE TITFOKO3bI), HAX0KICHHE B TPHPOIE,
npuUMeHeHne, Ouosiornyeckas poiib. PotocuHTe3d. DpyKTO3a KaK H3OMEP
rIoKo3el. Kpaxman W memtrono3a Kak TpupojHbie moiaumepbl. CTpoeHue
KpaxMana ¥ IeJUTioo3bl. Du3nueckue W XMMUYECKHe CBOWCTBAa Kpaxmaia

(TI/I,Z[pOJ]I/IS, KauCCTBCHHAA pCaKIus C I/IOIIOM)




A3oTCcoepKale OPraHndeCcKUe COECAMHEHUS

4.1

AMUHOKHUCIIOTHI Kak aMm(pOTEepHBIC OpraHndecKue coequHeHus. Ou3ndeckue u
XUMUYECKHUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe raulMHa). buonorudyeckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/IIH:I

4.2

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OElKOB. XUMHUYECKHE CBOWCTBA OEIKOB:

TuapoJin3, ACHaTypaluus, Ka4CCTBCHHBIC PCAKIIMU Ha Oenku

BrICOKOMOTNIEKYIIAPHBIE COETUHEHUS

5.1

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb NOJUMEpPU3ALUU, CPEAHSA
MoJekynspHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3alnA U IIOJIMKOHACHCAIHUA

5.2

BKCHepI/IMeHTaJ'IBHI)Ie MCTOABI M3Y4YCHHSA BCIICCTB H HX npeBpameHm‘/i:
O3HAaKOMIJICHHUE C O6p33HaMI/I MNPpUPOAHBIX ©W HCKYCCTBCHHBIX BOJIOKOH,

macTMace, kayuykos. [lonydeHre CHHTeTHYECKOTO KaydyKa U Pe3UHbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeopeTI/I‘IeCKI/Ie OCHOBBI XMUMHUH

1.1

XUMUYECKUH deMeHT. AToM. Sapo aroma, U30TONBIL. DJIEKTPOHHAsS
0007109Ka. DHEPreTHYECKUE YPOBHH, TTOYPOBHH. ATOMHBIE OpOUTAIH, S-, P-,
d-smementbl. OCOOEHHOCTH pacIpeIe/ieHUs] JJIEKTPOHOB 110 OpOUTAIsIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpaIUs

aTOMOB

1.2

[Tepuoanueckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX SJIEMEHTOB
HA.N. MenneneeBa. CBs3p MNepuoauyeckoro 3akoHa u llepumoandeckoi
CHCTEMBI XUMHUECKUX 35eMeHTOB J[.11. MeHneneeBa ¢ COBpeMEHHON TEOpHUEN
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XHUMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB MO TPYIIaM U

nepuoaam. 3HadeHue NEepUoaANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BEIIECTBA. XHMMHYECKass CBI3b. BHAB XUMHYECKOM CBS3H
(KOBaJ'IeHTHaH HCMOJIAIpHAA M IIOJIsIpHAs, MOHHAs, MeTaJ'IJ'II/ILIeCKaﬂ). Hownsr:
KaTUOHBl M aHUOHBI. MeXaHU3MbI O6paBOBaHI/IH KOBAJICHTHON XHUMHUYECKOMH

cBs13U (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). BoopoaHas cBs3b

1.4

BaneHnTHOCTSD. BHCKTpOOTpI/II_IaTCHBHOCTB. CrelneHb OKUCICHUS




1.5

BemectBa  MOJEKYNIAPHOTO W HEMOJIEKYISPHOTO  CTPOEHHS.  3aKOH
IIOCTOSTHCTBA  COCTaBa  BEIIECTBA. [HUIBI KPUCTAIMYECKUX  PELIETOK.
3aBUCUMOCTb CBOICTBA BELIECTB OT THUMNA KPUCTANIMYECKOW PELIETKU.
[lonatne o mucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOWJHBIE PAaCTBOPHI.

MaccoBasi 10J1s1 BelIIECTBa B PaCTBOPE

1.6

Knaccudukarus HEOPTraHUYECKUX COCJIMHEHHIA. Howmenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckass — peaknus. Krnaccuduxanust  XMMHMUYECKMX — peakuuid B
HEOPraHMYeCKOM M OpraHMYeCKOM XUMHUHU. 3aKOH COXpPAaHEHHUS MaccChl
BEILIECTB, 3aKOH COXPAHEHMS M MPEBPAILEHUsS DHEPIHUHM IPU XUMHYECKHUX

peaKuusx

1.8

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

OOpaTumble peakuuu. XUMHYecKoe paBHoBecue. DakTophl, BIMSIONINE HA

cocTostHMEe XuMuuyeckoro pasHosecus. [Tpunnun Jle [larense

1.10

Onexrpommtrueckas auccouuanus. CuibHbIe U cnadble dekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCJas, HEWTpaiabHas, MIenovHas. Peakuuu

HOHHOI'0 0OMeHa

1.11

OKXKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerannwl. Ilonoxenune HemeramnoB B llepuommyeckoit  cucreme
xumudeckux emeHToB JI.M. MeHneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnvecKkrue CBOMCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAJJIOB (Ha MpHUMEpE

KHCJIOpoJia, cepsl, (hochopa u yriepoaa)

2.2

XUMHUYECKUE CBOWMCTBA BAXXHEHITMX HEMETAIUIOB (TaJOr€HOB, CEphI, a30Ta,
docthopa, yrmepoma U KpeMHHS) M HX COCIUHEHHH  (OKCHJIOB,
KHUCJIOPOCOACPIKAIMX KHUCIOT, BOJOPOAHBIX coeauHeHui). [lpumeHeHune

BaXHEHUIITNX HEMETAIUIOB B UX COCI[I/IHeHI/Iﬁ

2.3

Mertannel. IlonokeHue MeTajjioB B HepHOHquCKOﬁ CUCTEMC XHMMHUYCCKUX
3JICMCHTOB HI/I Menpeneena. OcobeHHOCTH CTPOCHHUA OJICKTPOHHBIX
000JI0YEK aTOMOB METAJLJIOB. O6IJ_II/IC (1)I/I3I/I‘leCKI/IC CBOMCTBa METAJLJIOB.

CnnaBbl METaJIOB. BHCKTPOXI/IMI/I‘leCKI/Iﬁ paa HaprI)KeHI/Iﬁ MCTAJlJIOB

2.4

XVUMUYECKHE CBONCTBA BAKHEHIIMX METAUIOB (HATPWd, KalWid, KalbLIUH,
MarHuii, agTlOMUHUHN, [IUHK, XPOM, Kelle30, Me/lb) U UX coeanHeHui. Odume

CITOCOOBI MOJIYYCHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHUKC

2.5

I'enetnueckas CBS3b HCOPraHNM4YCCKUX BCIICCTB, MNPHUHAICKAINIUX K

Pa3JIMIHBIM KJIacCaM




XUMHS U )KU3Hb

3.1

Ponp xuMuu B 0OECTICUEHUU DKOJIOTHUYECKOHM, IHEPTeTUYCCKOW M THILEBON
0€30MacHOCTH, pPa3BUTHUM MeAUIHUHBL [loHSATHE O HayyHBIX MeToAaxX

II03HaHHuA BCIIECCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBnerns 00 OOMMX HAYYHBIX MPHHIWINAX IPOMBIIIJICHHOTO
IIOJIY4YEeHUS BaXKHEHIIMX BEIIEeCTB. YEIOBEK B MHUPE BEIIECTB U MaTEPUAJIOB:
BAKHEWIIME CTPOUTENbHBIE MaTEpHANIbl, KOHCTPYKIMOHHBIE MATEpUAJbI,
KpacKH, CTEKJIO, KEpaMHUKa, MaTepHUAJIbl JUIsl dJIEKTPOHUKH, HAHOMATEpPHUAJIbL,

OpraHMYecKre U MUHEpabHbIE YA00peHus

3.3

XuUMHST U 3]I0POBbE HYEJIOBEKA: TPAaBWJIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBwia 0€30MaCHOrO HMCIOJB30BaHUS MpenapaTtoB ObITOBOI

XNMHHU B HOBCC}IHCBHOﬁ KU3HHU




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

1.Komnbrotep, IpOEKTOp MYJIbTUMEINA, IPUHTED

2.0060pynoBaHue Uil IPOBEACHUS MPAKTHUECKUX padbOT

- mabopaTtopHbIil mTaTtuB (15mT)

- WTaTuB 171 mpoodupos (15 mir)

- IpOOHUPKHU

-cnupToBKH (15 mT)

- mpuOop Ist morydeHus ra3os (15 m)

- 32)KHUM, IIMATeIh, TPOoOKa ¢ Ta300TBOIHOM TPYOKOM, iepKaTelb i Tpooupok (15mir)
- kKoJi0bI (151mT)

- XuMu4eckui crakad (15 mr)

- XuMu4eckasi BopoHka (151t)

- dapdoposeie vameyku (15 mT)

- pEaKTUBBI

3. Mojienu KpucTaNIMYeCKUX PELIeTOK MOBAPEHHON COJu, rpaduTa.

4. Tlepuouueckast Tabnuia xumuueckux anemenToB /1. . Menneneesa
5. Tabnuna pacTBOPUMOCTH KHUCIIOT, COJIEH U OCHOBaHUM B BOJIE

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. O. C. T'abpuensn, U. I'. Octpoymon, C. A. CnaakoB, Xumus. 10 kmacc. Y4eOHUK,
0a30BbIi ypoBeHb, 2025 .
2. O. C. Tl'abpuensa, 1. I'. Ocrpoymos, C. A. CnagkoB, Xumus. 11 kmacc. YueOHUK,

0a30BbIli ypoBeHb, 2025 T.
METOJINYECKHUE MATEPHAJIBI J1JISA YYUTEJIS

Coopnuk 11t moaroroBku B EI'D 2025 1., 2026 1.

N. T'. Xomuenko COOpHUK 3a7a4 ¥ YIPaKHEHUHN 10 XUMUHU (11 cpeaHeit mkosl), 2020 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi sp
ravochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/
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