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MNOACHUTEJIBHASA 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 MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1iel cTpareruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPUPOAHON cpene. Peamusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TaKXke C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHUS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MMaCHOCTH U OXPaHbBI 3JJ0POBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0m@as W HEOpPraHWYecKas XWUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO 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 TIOJIXO/la K U3Y4YeHHIO Yy4eOHOro Marepuajga u oOyClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U DIIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs IMEpBOHAYATLHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMUYECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMUMHYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PACKpPBIBAIOT €€ pOJIb B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH UH(POPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypOBHS  WM3Y4YEHUS  OPHUCHTHPOBAHO  Ha
dbopMupoBaHue y 0O0Yy4YarOIIUXCS MUPOBO33PEHYECKON OCHOBBI JUIsI TTOHUMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEYHIT MEXKIy HOBBIMH (akKTaMHM U TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS M COLMAIHM3ALIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
Pa3TUYHBIX BHJIOB JICSITEIBHOCTH: pEHIeHUs MpoOjieM, TMOWCKa, aHalu3a W
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIENI0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTtuke mnpenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPETHETO OOIIEro oOpa3oBaHus, MMPH ONPEICICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU I1eJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MpeaMeTa SBISIETCS. BIIOJIHE ONPaBJaHHbIM.



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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
OpernojjaBaHud  XMMUU B OoJblIed  cTermeHu  OTHAETCS  MpeAnoyYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUN M MPUMEHEHHUS UX B PEAJIbHON KHU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE JMJISI Pa3IUYHbIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0I01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW pOJM B PEIICHUH TJI00abHBIX MPOoOIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW MJI TPUHATHAS TPAMOTHBIX PEIICHUH B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEIMETH.

OO61iee 4ncio 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUU, Ha 0a30BOM yYpOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COILEPKAHUE OBYYUEHUA
10 KVIACC
OPI'TAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOH XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopuss CTPOCHUS OPraHUYECKUX
coenunenuil A. M. Bytieposa, e€ ocHOBHbIE 1O0XKeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHWYeCcKUX BemlecTB. ['oMonorus, wuzomepusi. XHUMHUYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYEeCKUX COCJAMHEHUN (cucTeMaThueckas) W TPUBHAIbHBIE Ha3BaHUS
BOKHEUIIIUX MPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
O3HAKOMJICHHE ¢ oOpas3laMu OpraHWYeCKHX BEIIECTB W MaTepHaJlaMd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJICKYJl OpPraHUYECKUX BEIIECTB, HAOIOJICHHE U
OTHMCaHNe JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYCCKUX BEIECTB
py HarpeBaHuu (TJIaBJIeHUE, OOYTIIMBaHUE U TOPEHNE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKUH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTEIN aJKaHOB: (U3NYECKHE W XHMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPHUPOJE, TMOJyYeHUE W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3NYECKUE W XUMHYECKHE CBOWMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— TMPOCTEHUIINKA TPECTABUTETh AIKHHOB: COCTaB, CTPOCHHME, (U3UUECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApATAIUH,
TOpPEHHUs] ), OJTYYCHUE U TPUMEHEHHUE.

Apensl. benszon: coctaB, crpoeHme, (pu3ndeckne M XMMUUYECKHE CBOWCTBA
(peakuuu TaJloreHupOBaHUS W HUTPOBAHUS), MOJy4YEHHE U TpUMEHeHue. 1o1yon:
cocmas, cmpoenue, ¢uzuyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTHyeckasi CBA3b MEXIY YIVIEBOJAOPOAAMH, MPUHAICKAIIUMU K
Pa3JIMYHBIM KJlaccam.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUN, KaTalIUTUYeCKHil), nuponu3. IlpoaykTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHME C o00pa3lamMu IJJacTMAcC, Kay4yKOB U PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJICEKYJ]  YIJIEBOJAOPOJAOB U
raJIOreHONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnlie 3agaun.

Boblunciennss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOJYKTA PEAKIHUH MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciaopoaconep:kamme opraHn4ecKkue coeMHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3udeckue M XUMHUYECKHE CBONCTBAa (peakiuu C AaKTUBHBIMU METaJlIaMH,
rajoreHoBOJAOPOJiIaMHU, TOpPEHHE), NpUMEHEHuEe. BoIopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIS.

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

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCyCHAsl KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe M XMMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue Uit Kiiacca KUCJIOT, peakius dTeprupuKainnum), MoJIydeHHe U IPUMEHECHHE.
CreapuHOoBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, MX MOIOIIEE JIEUCTBHUE.

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

VYrrneBoael:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapuipl). ['Ir0K03a — IpPOCTEHIINM MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (PU3NYECKHME U XUMHUYECKHE CBOWCTBAa (B3aUMOJICUCTBUE C
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rugpokcuom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAQHOBJICHHE, OPOXKEHUE TJIIOKO3bl), HAXOXJCHUE B NPUPOJE, NMPUMECHEHUE,
ouonoruyeckas poiib. @orocunTte3. PpykTo3a KaKk U30Mep IITIOKO3bI.

Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia u
neuttoao3bl.  dU3nyeckue HW XUMUUYECKHE CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAILCHUI:
MpOBEJICHNE, HAOJIOJICHUE M OIMHUCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
POBEICHUE TTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOJAYKTa PEaKIMu 1O U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3zoTcoaepxkanife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHUCTOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenauHenus. duznueckue
U XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe riauiumHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallis, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEUIECTB M HX NPEBpallCHUN:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILHs OEIKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ANHI, CPEAHSS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHUS BEUIECTB M HX INPEeBpallleHUM:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIIUX €CTeCTBEHHO-



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

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepHOAUYHOCTb, HAOIIOEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

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

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIIACC
OBILIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JIeMeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHUYeCKHe ypOBHH, IMOAYPOBHU. ATOMHBIE opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieieHUs 3JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
1. 1. MenaeneeBa. CBsi3b MepUOAMYECKOT0O 3aKoHa U [lepronnyueckoil cucTeMbl
xumuueckux sneMmeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM IIPOCTBIX M CJIOKHBIX BEIIECTB IO TpyHIaM H IEPHOJIaM.
3HayeHHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATETBHOCTD.
Crenenpb okucneHus. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa  MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUNIMYECKON PEIIETKH.
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[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT Pa3iudHbIX (pakTopoB. OOpaTuMble
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAs, HEUTpaIbHasl, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUECKUX PENIETOK, HAOMIOJCHUE U
OMHUCaHue AEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUaa
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWKATOpPA, pEakIuud HOHHOro oOMeHa),
IPOBEICHUE TPAKTUYECKOU paboThl «BnusHue paznuyHbIX (JaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEeaAKIIUn.

PacuéTHbie 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHYECKUE PACUEThl, PacU€Thl C HCMOJBb30BAHUEM TOHSATUS «MaCCOBas
JIOJIs1 BEIIIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ileproamyeckor  cucTeMe
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriepoga W KpeMHHS) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 00OJIOYEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.
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XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUHN.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/lad, HAOJNIOJEHWE M OINUCAaHHE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

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

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIMOHHBICE MaTepualibl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOTO MCIIOJIB30BAaHMS IMPENapaToB OBITOBON XUMHH
B IOBCETHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajlu3, CHUHTE3, KilacCHPUKamus, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.
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buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MPOMBIIIVICHHOCTh,  (papMalneBTHUeCKas  MPOMBIIUICHHOCTh,  MPOW3BOICTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEICHBI CIEAYIOLIUE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIIPEICNICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIECHHOCTEH M UCTOPUUECKUX TPAJAUIUN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYphl U CIOCOOHOCTHU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OIBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEeIHbHOCTH
OOy4JaromuXCcs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

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

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

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

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B IMOJYyYEHUU U MOCIEAYIOUIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHAMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYACh 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) popMupoBaHusi KyJbTYPHI 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,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIIHBHOCTH;

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

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) Tpy10BOTr0 BOCIIUTAHMS

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

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBaHus, Oyaymiedl mpodeccun M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIO0TIOIL30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHICCKONU 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 MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOM 0a3bl MaTepUATBHOW KYJIbTYpHI, PEIICHUH TI00aIbHBIX POoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
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MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAaHHBIE 3AKIIOYEHHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AEATEIbHOCTH;

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 pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIEe pe3yJabTaThl OCBOCHUSI y4eOHOTo mpenMera «XUMHsS» Ha
YPOBHE CpeHETO 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HaUMMble A (QOPMUPOBAHUS ~ MHUPOBO33PEHUS  OOyYaroOHIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIpPEeIMETHbIE) OOIEHAYUYHbIE MOHSITHS, OTpakarollne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa M CHEUUPUKY METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHuE, HAOII0IeHHE, U3MEPEHNE, IKCIIEPUMEHT U IpYTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHHUS W yYHUBEpCAJIbHBIE YYEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAIbHBIMU Y4eOHbIMH NOo3HABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTATHI AEATEILHOCTH C OCTABICHHBIMHU LEAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAHABJIMBATh MX B3aUMOCBS3b,

17



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHUE XHMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO TO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIHHO JOCTOBEPHOCTH PE3YJIHLTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;
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dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE 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 (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4yeCTBE CpeACTBa mpu padbore C
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMU AeHCTBUSIMH:

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 MPE3CHTAlMEeH pe3yJbTaTOB IMO3HABATEIILHOW EATEIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HCCIEIOBAHUM MyTEM COTJIACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENBHOCTh, OMpenessis e€ Lead W 3a7add, KOHTPOJUPOBATh 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;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC
[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XHMHS»
OTpa)XaroT:
c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpa, POJA XHMHUH B TIO3HAHUU SIBICHHUU
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JHUYHOCTH, €€
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(YHKIMOHAIBHON I'PAMOTHOCTH, HEOOXOUMOM /JIs pEIICHUs IPAKTUYECKUX 3a1a4
U SKOJIOTHYECKH OOOCHOBAaHHOI'O OTHOULIEHHUS K CBOEMY 3[I0POBBIO U MPHUPOIHOU
cpene;

BJQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAaHWUWA, KOTOpas  BKJIKOYAeT:
OCHOBOIIOJIAralOlMe TMOHATUSA (XMMUYECKHH DIIEMEHT, aTOM, JJEKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOIHBIA CKeNeT, (YHKIMOHANbHAs TpyIIa,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHUECKUIN Psifl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPOJI M a30TCOAEPKAIINE COCAUHEHHS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJMHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranudeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHH $I3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
ABJICHUN, (PAKTOJIOTMYECKHE CBEJCHUS O CBOICTBaxX, COCTaBe, MOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPAKTUYECKOM J1eITeTbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILCHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYEeCKHX BEIIECTB IJIs WILTIOCTPALMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIacCy/Tpynne coeluHeHu# (yriaeBOJOpOAbI, KHCIOPOA M a30TCOeprKalliue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (eHos, (GopMalbIeruj, anerajibJeru]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIEC U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa MU CTPOEHMS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;
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c(OpMHPOBAHHOCTh ~ YMEHMHM  XapakTEpU30BaThb  COCTaB, CTPOECHHUE,
(¢u3znueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, GeH30J, METAaHOJ], JTAHOJ, STUJICHIJIUKOb,
IJIMLEPUH, (EHOJI, alleTalbJerujl, MypaBbUHAs W YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJOPOAHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU MU
NPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

c(OpPMHUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOII0IeHue, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCMOJIb30BaTh CHUCTEMHBbIE XMMMUYECKHE 3HAaHUS MJI1 NPUHATUS pELIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU M UX
IpYMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUH COOIIONATh IIPAaBUJIaA MOJIb30BAHUS XUMHYECKON
nocynoil U 1abopaTopHbIM OOOPYJOBaHMEM, a TAaKXKe IpaBWwia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMHM IJIAHUPOBaTh M BBIIOJHATh XUMHUYECKUH
HKCHEPUMEHT (TpeBpallleHUs] OpraHUYECKUX BEIIECTB IIPU HATPEBAHUHU, MTOJTyUYEHUE
STWIEHa M W3YyYEHHE €ro CBOMCTB, KAayeCTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpU HAarpeBaHUM, I[BETHBIC pEaKLUUU OEIKOB) B
COOTBETCTBHUM C TMIpPaBWJIAMU TEXHUKHM O€30MAaCHOCTH MpH OOpalleHuu C
BEIIECTBAMU U JIaOOpaTOpHBIM O00OpYAOBaHHEM, MPEACTABIATh PE3YyIbTATHI
XMUMUYECKOTO JKCIEpPUMEHTa B (opMe 3allUCH ypPaBHEHUH COOTBETCTBYIOILUX
peakuuii 1 (OpMyJIMPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHPOpMAIMIO, TOJIYyYaeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CpEICTBA MAacCOBOM
uHpopMmaiuu, IHTepHET U APYyTUX);

chOpMUPOBAHHOCTh ~ yYMEHHUH  COONIOAaTh  MpaBWiIa  IKOJOTUYECKU
L[€JeCO00pa3HOro TMOBEAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABAThH
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ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00YyYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OPOWTAIM AaTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKlui, pacTBOp, DJIEKTPOJMUTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHHS W IPEBPALLCHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIOJIb30BAHWU BAKHEHIITUX HEOPTaHUUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MIPEBPAICHUN;
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c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIVIEKUCIbIA ra3, aMMHakK, raméHas
W3BECTb, HETAIIEHAsI U3BECTh, MUTHEBAS CO/IA, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBS3U (KOBaJICHTHAsl, MOHHAsS, METAJUIMUECKasi, BOJOPO/IHAS) B COCTUHECHUSX, THII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUI;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBy K OMNPEIeNEHHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIC BEIIECTBA — METaJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOAUMYECKOTO 3aKoHa /JI.
N. MenpeneeBa v JI€MOHCTPUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
XuMu4Yeckux djemeHtoB JI. M. MenneneeBa, MCHOB3ys MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
0 mepuojiam u rpynmam llepuoaudyeckon cucteMbl XUMHYECKHX 3eMeHTOB 1. M.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JUYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOW CBSI3M MEXIYy HEOPTraHHUYECKHUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCU(PUIUPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOLIUX BEIIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIy, y4acTHIO KaTaJIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITH YPaBHEHUS PEAKIUN Pa3THIHBIX
THUIIOB, TIOJIHBIE Y COKPAILIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yUYUThIBasI
YCJOBHS, TPX KOTOPBIX 3TU PEAKLIMH UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAQ4eCTBEHHBI COCTaB pPA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
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OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(hOpPMHPOBAHHOCTh YMCHHMH paCKpPBIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUN TOCPEACTBOM COCTABIICHUS DJICKTPOHHOTO OanaHca
ATUX PEaKIUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHIESCKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHSI CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TNPOBOAWTH BBIUUCICHUS C HCIIOIB30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpE», 0OBEMHBIX OTHOIICHHI Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEICCTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHCHHS MAacCChI
BEIICCTB, IPEBPAICHUS U COXPAHEHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMIOJHATh XUMHYECKHI
HKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOPA, BIUSHHUE PA3NTUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInd,
peakImu MOHHOTO OOMEHa, KaueCTBEHHBIE peaklMM Ha Cyiabdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYI0BaHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUid U (OPMYJIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpeICTBa MacCOBOU
KOMMYHUKaIu, IHTepHEeT U ApyTux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1IEeJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH
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OITACHOCTh BO3JICHCTBUS HA )KMBBIC OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbpicn mokasarenss IIJIK, TOSCHATP Ha mpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEAHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OOYYarOIMUXCs ¢ OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHS BEIICCTB H
XUMHYECKUX SBICHHM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUJIACC
KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne IpakTuuec | (uuppoBbIEL)
pa3aesi0B H TeEM KonTpoiabn
n/n Bcero KHe o0pa3oBaTejibHbIE
NMPOrpaMmblI ble padoThI
padoThbI PeECYPChI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4ecKOi XMMHHU
[Ipeamer
OPraHNu4eCcKou
xumun. Teopus bubnuotexa [JOK
1.1 CTPOCHHSI 3 0 0 https://m.edsoo.ru/7f
OpPraHu4eCcCKux 41837c
coequHeHUN A. M.
byrneposa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
[IpenenbHble bubnuoreka [JOK
2.1 YTJIEBOIOPOIBI — 2 0 0 https://m.edsoo.ru/7f
aJIKaHbI 41837¢c
Henpenenbabie
JIICBOOPOIH: bubnuoreka [IOK
2.2 KeHEL ATka I./ICHBI 6 0 1 https://m.edsoo.ru/7f
» ATRQIHCHEL, 41837c
AIIKUHBI
ApoMaThdeckue bubmorera [JOK
2.3 . 2 0 0 https://m.edsoo.ru/7f
YTJI€BOIOPO/IBI 41837¢
IIpuponusie
HSTOI;HHKH bu6mmoreka [IOK
2.4 3 1 0 https://m.edsoo.ru/7f
yIIEBOJIOPOIOB U UX 41837¢
nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
bu6mmoreka [JOK
3.1 Crniuptel. @eHon 3 0 0 https://m.edsoo.ru/7f
41837c
AJbJIETUIBI.
bu6mmoreka [JOK
KapOoHoBbIe
3.2 B . 7 0 1 https://m.edsoo.ru/7f
' 41837c
3upHI
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bubmuoreka [IOK
3.3 VYriaeBos 3 1 0 https://m.edsoo.ru/7f
41837c
Wroro mo pazneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHus

AMWHBI. bu6mmoreka [IOK
4.1 AMUHOKHUCIIOTBIL 3 0 0 https://m.edsoo.ru/7f
benknu 41837c
Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

TI18CTMACCEI bubnuotexa [JOK
51 ” B ' 2 0 0 https://m.edsoo.ru/7f
ay4dyku. BoyokHa 41837
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoanuyecTBOo 4acos DJIeKTPOHHBbIE
HaumeHnoBanue
Ne Koutposan | Ilpakruyec | (uudposbie)
pa3iesioB U TeM
n/n Bcero HBIE KHe 05pa3OBaTeJH)HI)Ie
NMPOrpaMmblI
padoTsI padoThbI pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[leproauueckuii 3aKoH U bubnuorexa [JOK
1.1 [Mepuoauueckas cucrema 3 0 0 https://m.edsoo.ru/7f
XMMHUYECKUX DJIEMEHTOB 41837c
. 1. MenneneeBa
Crtpoenue BemecTa bubmorera [JOK
1.2 M P 5 ) 4 0 0 https://m.edsoo.ru/7f
HOTOOOpa3ue BEIIeCTB 41837¢
bu6moreka [IOK
1.3 XVUMHYECKUE PeaKIHH 6 1 1 https://m.edsoo.ru/7f
41837c
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6moreka [IOK
2.1 MerTamist 6 0 1 https://m.edsoo.ru/7f
41837c
bu6mmoreka [JOK
2.2 Hemeramsr 9 1 1 https://m.edsoo.ru/7f
41837c
CBs13b HEOPraHUYECKUX H bubmotera [JOK
2.3 P 2 0 0 https://m.edsoo.ru/7f
OPraHUYECKUX BEIIECTB 41837¢
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
bubmuoreka [JOK
3.1 XUMHUS U )KU3Hb 4 0 0 https://m.edsoo.ru/7f
41837c
Utoro mo pazneny 4
OBIIEE KOJIMYECTBO 34 5 3
YACOB I10 ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA
O. C. T'a6opuensa, U. T'. Octpoymos, C. A. CnaaxkoB Xumus 10. ba3oBerit
ypoBeHb (Mocka, «IIpocBemenue», 2023)
O. C. Taopuensn, U. I'. OctpoymoB, C. A. CrnankoB Xumus 11. ba3oBbrit
ypoBeHb (Mocksa, «IIpocBemienue», 2023)

METOIAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
1. Tabpuensn O. C., JlpicoBa I'. T'. «Xumus Meroaudeckoe mnocodbue —

0a30BbIi ypoBeHBbY» - M.: JIpoda 2022 rog.
2. I"abpuensu O. C., Octpoymosa U.I'. HactonbHas kHura yunurtesns. XuMusl.
10 k1. - M.: Ipoda.
3. INa6puensna O.C., Octpoymona N.I'. Oprannueckasi XuMus B TECTax,
3a1adax, ynpaxuenusx.10 ki — M.: [Ipoda.
4, Xumus 10 xin.: Kontponbsbie u mpoBepouHbie padoThl kK yueOnuky O.C.
["abpuensina.
5. INabpuensu O.C., Pemeros I1,B., Octpoymos WN.I'., Hukutiok A.M.
['oToBUMCS K €IMHOMY TOCYIapCTBEHHOMY 3k3aMeHy. —M.: [Ipoda.
6. INa6puensna O.C., OctpoymoB WN.I'. Xumus. Marepuaibl A1t TOATOTOBKU
K €IMHOMY TOCYAapCTBEHHOMY AK3aMEHY U BCTYMUTEIbHBIM 2K3aMEHAM B BY3bI:
VYueb6. [Tocobue, - M.: [Ipoda.
7. INa6puensna O.C., Octpoymoa N.I'. XumMuueckuit 3KCIIEpUMEHT B IIKOJIE,
10 xi1. — M.: [Ipoda.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
1. Caitt MunuctepctBa npocseiieHus Poccuiickoit @enepanuu. Peectp
IPUMEPHBIX OCHOBHBIX 00111€00pa30BaTENbHBIX MPOTPAMM:
(Onextponnsrii pecypc) URL: https://fgosreestr.ru/ .
2. Tlopran «Enunoe conmepskanue obmiero oopazoBanus». (DIEKTPOHHBIN
pecype) URL: https://edsoo.ru/
3. Poccuiickas anekTpoHHas mkoina. (OnekTpoHHsbI pecype) URL:
https://resh.edu.ru/
4. EnuHas  KOJUIEKLIUS nupoBbIX  00pa3oBaTENbHBIX  PECYPCOB.
(OnextponnsbIit pecypc) URL: http://schoolcollection.edu.ru/
5. Caiit Beepoccuiickoil 0TuMMIUa bl MKOJIBHUKOB. (DJIEKTPOHHBINA PeCypc)
URL:http://www.rosolymp.ru/
6. MeTtonuueckuii mopran yuutens «MetoacoBer». (DIEKTPOHHBIN pecypc)
URL: http://metodsovet.su/
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