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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW 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 SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

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

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHUKA 00111€00pa30BaTEIbHON OpraHU3aIliy, BIAJICIOIIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u c 3TUM 1npU U3yYeHUHM HpeaMeTa «XHUMHS» JOMUHHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peleHnid B KOHKPETHBIX )KU3HEHHBIX CUTYalMIX, CBSI3AHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIICHUs TPoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMammH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHUH JJIsl TIOMCKA W aHalu3a y4yeOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

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

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yuebGHom maHe cpemHero oOmiero oOpa3oBaHUS TPEAMET «XUMHUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

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

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA3OBATEJIbHOI'O NIPOLLECCA

METOANYECKHE MATEPUAJIBI JJI51 YYAIIUXCSA

eXumus, 10 knacc/ FabpuensiH O.C., AkUMOHepHoe obuiecTBo «M3paTenbcTBO «MpocBeLweHmne»
e Xumunsg, 11 knacc/ Nabpuensan O.C., AkumoHepHoe obuwecTBo «M3patenbcTBo «lpocBelieHne»

METOJUYECKHE MATEPHAJIBI JJIAA YUUTEJISL
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HADPPOBBIE OBPA3BOBATEJIBHBIE PECYPCbBI U PECYPCbl CETH UHTEPHET
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COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPT'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XUMHUH

[Ipeamer opraHnYecKol XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MarepuangoB. TeopHst CTPOECHHS OpPraHHYECKUX
coenunenuii A. M. bytneposa, e€ ocHOoBHbIE Mo0XkeHUsA. CTPYyKTypHbIE (DOPMYJIBI
OpraHWYecKUX BeulecTB. l'oMonorus, wuzomepus. XHUMHUYECKas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHudeckux BemecTB. HomeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHUYecKas) W TpHUBUAIbHBIE Ha3BaHUS
Ba)KHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHs] BELIECTB M HX NPEBpalICHUN:
O3HAKOMJICHHE C O0pa3laMyd OPraHUYeCKHWX BEIIECTB M MaTephalaMd Ha UX
OCHOBE, MOJICJIMPOBAHNE MOJEKYJI OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILCHUIO0 OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (TJIaBJIeHUE, OOYTIMBaHUE U TOPCHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKHH psA. Meran u 31aH —
npocTeiiline NpeACTaBUTEIN aJKaHOB: (PU3MYECKHME U XUMUYECKHE CBOMICTBa
(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXKIEHUE B IPUPOJE, IMOIYyYEHUE WU
IIPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. DTUIEH U MPONUIEH —
NpocTeHiline MpEeACTaBUTEIN aJKEHOB: (PU3NYECKHE W XUMUYECKHE CBOMCTBa
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAIlUU, OKHUCICHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxamuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
KayuyyKa U pe3UHBI.



AJNKUHBI: COCTaB U OCOOECHHOCTH CTPOCHHSI, TOMOJIOTUYECKHUI psll. ALECTHIICH
— TPOCTEHIIMK TPEeACTaBUTENbh AIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKUE W
XUMHAYECKUE CBOMCTBA (PEaKIU THAPUPOBAHUS, TATOTCHUPOBAHUSA, TUIPATAIUH,
TOpPEeHHs ), IOTyYCHHE U TPUMEHEHHE.

Apensbl. benson: cocraB, crpoeHue, (pU3MUECKMEe U XMMUYECKHE CBOMCTBA
(peakuuu raJOTeHUPOBAHUA M HUTPOBAHUS), TIOMyUYCHHE M MpUMEHeHue. 10.1yon:
cocmas, cmpoeHue,  Qusuveckue U  XUMuYeckue  ceolcmea  (peaxkyuu
2ANI02EHUPOBAHUSA U HUMPOBAHUS), NOAYYeHue U npumeneHue. TOKCUYHOCTb
apeHoB. ['eHeTHueckass CBSA3b MEXKAY VYIJICBOIOPOAAMH, TPUHAJICKAIMIUMUA K
Pa3INYHBIM KJIACCAM.

[IpuponHble HMCTOYHUKH YTIIEBOAOPOJOB. lIpupoaHBIi Ta3 W TOMyTHHIC
HedTsaHble ra3pl. HedTer u €€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
NEeperoHKa, KPEKWHT (TePMHUYECKHUN, KaTaTUTUYeCKuil), mupoiu3. IIpomykTel
nepepaboTKu HePTH, UX TMPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KameHHBIH
yroJib ¥ TIPOAYKTHI €T0 MepepadOTKH.

OKCIIepUMEHTAIbHBIE METOJIBl W3YYCHHS BEIIECTB M HMX MPEBpAlICHUI:
O3HaKOMJIGHHE C oOpa3lamMi IJJacTMacc, KaydyKOB M PE3WHbI, KOJUICKIUH
«Hedptp» u  «Yromp», MOAETUPOBAHHE  MOJIEKYJI  YIJIEBOJIOPOJIOB U
rajJoreHONPOU3BOIHBIX, NMPOBEACHNE MPAKTHYECKOW paboThl: MOJydYeHHE THIICHA
Y U3Y4YEHHUE €TO CBOWCTB.

Pacuérnple 3amayn.

Bbruuciienuss 1o ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HMJIM MPOAYKTa PEaKLWU MO M3BECTHHIM Macce,
00BEMY, KOIMYECTBY OHOTO M3 UCXOAHBIX BEIIECTB WM MPOJYKTOB PEAKIIHH).

Kuciopojaconep:kanue opranHu4ecKue coeHHeHUst

[lpenenpHble ONHOATOMHBIE CHOUPTHL. MeETaHON W JTaHON: CTPOCHUE,

¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakIMu C aKTUBHBIMH MeETaJIaMH,
rajoreHoBOJAOpoAaMHU, TOpPEHUE), NpUMEHEHUE. BoaopoaHble CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBME METAaHOA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTUJIEHIVIMKOAb W TJHUIEPUH: CTPOCHUE,
¢uznueckne W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO IMICIOYHBIMU
MeTaJlJlaM{, KayeCTBEHHAsl peaklMsi Ha MHOTOATOMHbIE cnUpThl). JlelicTBuE Ha
Opra’usM 4enoBeka. [[puMeHeHne rimnepruHa U STUICHTJIMKOJIS.

@deHo: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denona.

Anpneruasl U kemowuvl. DopMmanplaerul, auneTalbIACTUA: CTPOECHHUE,
duznyueckne U XUMUYECKHE CBOMCTBA (pEaKIMM OKWCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OTyYCHUE U IPUMEHEHHE.



OnHOOCHOBHBIE MpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAS H
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBa (CBOMCTBA,
oOmue Uil Ki1acca KUCIOT, peakuus 3TepUPUKAIIK), MOTYyYEHUE U IPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAasi KHUCIJIOTHI KakK MPEJCTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICHIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

Cnoxubie 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. [uaponus
coHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonornyeckas
POJIb KHUPOB.

VYrneBoasl: cocraB, Kiaccu@ukauus — yrieBojoB  (MOHO-, M- U
nojaucaxapujibl). ['r0Kko3a — mpocTednii MOHOCaxapu: 0OCOOEHHOCTH CTPOCHHS
MOJICKYJbI, (U3UYECKHME W XUMHYECKHE CBOWCTBA (B3aUMOJICUCTBUE C
rugpokcugom menu(ll), okucnenne ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIJIIOKO3bl), HaXO0XJAEHHE B MPUPOJIE, MPUMEHEHHE,
ounonornyeckas posib. @orocunres. pykTo3a Kak U30MEP TITIOKO3HI.

Kpaxman u memmono3a kKak mpupojHbie monuMepbl. CTpoeHue Kpaxmaina H
HesuTtoNo3bl.  Pu3nyeckrue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIIMs C HOJOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
npoBe/ieHne, HaOJI0JIEHUEe W OINHCAaHHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMM OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcuaoMm Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIUIIEPUHA C
ruapokcugom meau(ll)), anpnernaoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmemau(ll), BzammonmercTBHE Kpaxmalia C HOJIOM),
IIPOBEICHUE TTPAKTHUECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurnle 3amaun.

Boruncnenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO MU3BECTHHIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

A3zoTcoaepxkaliye OpraHuu4ecKue COeINHEHNU.

AMUHOKHCTIOTHI KaKk aM(OTEepHBIE OpraHWYEeCKUe coenuHeHus. Puznueckue
U XMMHUYECKHE CBOICTBA aMHUHOKHCIOT (Ha mpuMepe MHiuHa). buomornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. llepBuunas,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenKoB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU HA OCIKU.

OKCNEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M MX MpEBpalICHUN:
HAOJIFO/ICHHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JICHATYpAIHs OCITKOB MPH
HarpeBaHUH, LIBETHBIE PEAKIIUU OEIKOB.

BricokomoJiekyJIsIpHbIE COeIMHEHUS



OCHOBHBIE TIOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHD ITOJUMEPU3ALNU, CPEAHSS MOJICKYIIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIVUHEHUN —
[IOJIMMEPU3aLUsA U IOJIUKOHICHCALIHS.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanusanus MeXNpeaMETHBIX CBS3€M NMPU U3YYEHUU OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISETCS uepe3 HCIOJIb30BaHME KaK OOUIUX ECTECTBEHHO-
HAy4YHBIX IOHATHUM, TaK U TMOHATUH, SBISIIOIIUXCA CUCTEMHBIMU ISl OTIAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, rUnoTesa,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIaccUuUKaIs, NEePUOJUYHOCTb, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@duszuka: Marepus, DHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKHE BEJIMUMHBI M €IMHULIBI UX U3MEPECHHUS.

buonorusi: knerka, opranusMm, Ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
(dorocuHTE3, OMOJIOTMYECKH AaKTHBHBIE BellecTBa (OENKH, YIIEBOMBI, KHPHI,
dbepMeHTHI).

I'eorpa¢usi: MuUHEpaJbl, TOPHBIE MOPOJBI, MOJE3HBIE UCKOMAEMbIE, TOILUIMBO,
peCypcehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IMTaHUA,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IIpenapaThl, MaTCpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckue OCHOBbI XUMUU

XuMmudeckud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIE opOuTamm, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeleeHuss AIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
JI. . MenneneeBa. CBs3b NMEpUOANYECKOTO 3aKoHA U [lepromnueckor CHCTEMBI
xuMua4decknx aneMeHToB [[. M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUUYECKUX HJIIEMEHTOB H



o0pa3yeMbIX MMM TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEepUOaM.
3HaYEHHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenune BemiecTBa. XUMHUYECKas CBSI3b. BHIBI XMMHYECKON CBA3U
(KoBaJIeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiit). BomopoaHass cBs3b. BaneHTHOCTh. IEKTPOOTPUIIATETHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUHOHBI K AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAINIUYECKON PEIIETKHU.

[Tonstue o nucnepcHbix cucremax. VICTUHHBIE M KOJJIOMIHBIE PaCTBOPBI.
MaccoBast 70Jis1 BEIlIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COC/IMHCHUM. Homenxkiatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumuueckas  peakums. Kimaccupukanus  XUMUYECKMX  pEeakuuil B
HEOPraHWYECKON M OpPraHWYECKONW XUMHMHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pas3MuHbIX (hakropoB. OOpaTuMbie
peakiuu. XuMUUYeCKOoe paBHOBecue. MaKToOphl, BIHUSONME HA COCTOSHHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CHiIbHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX pACTBOPOB BELIECTB: KUCJasl, HEUTpaIbHAas, IEJIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Taommi «llepuoauyueckas cucremMa XuMU4deckux snemeHntoB J[. U.
MeHnneneeBay, W3y4eHUE MOJeNeld KPUCTAUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHNe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jI0KeHHE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaau3aTopa, ONPEIECIEHUE CPEAbI pAaCTBOPOB BEIIECTB
C TIOMOIIbIO YHHMBEPCAIBHOTO MHAMKATOpa, pEaKIMd HOHHOTO OOMEHa),
MPOBEICHNE TIPAKTUUECKON paboThl «BiusHue pa3InyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKIIUN.

Pacuérnnie 3anaun.

Pacuétbl 1m0 ypaBHEHMSAM XHMHUYECKUX pPEAKIUMHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACUEThl, PACUYETHI C HMCIIOJIb30BAHUEM MOHATHUS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuoamyeckoid  cucteme
xuMudeckux saeMmeHToB J[. V. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.



dusnyueckue CBOWCTBA HEMETAUIOB. AJUIOTpONUST HEMETAuIoB (Ha MpUMeEpe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXXKHEHIIMX HEMETAJUIOB (TajloT€HOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs) W HUX  COCAMHEHUH  (OKCHUJOB,
KHCJIOPOJICOJIEPKAITUX KUCTOT, BOJAOPOJAHBIX COSTUHEHUIN ).

[IprMeHeHne Ba)XKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckonl cucteMe XUMHUUYECKHUX
sanementoB JI. . MenaeneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTtasuioB. O0mue ¢uzudeckue cpoiicTBa MetaiioB. CruiaBbl METAJIIOB.
DIIEKTPOXUMUUECKHI Psijl HAMPSHKEHU METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KalbLIU,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJI€30, MEIb) U UX COSTUHECHUM.

OO6mue crnocoObl MoydeHus: MeTauioB. lIpuMeHeHne METaIOB B OBITY H
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
U3y4YeHHEe KOJIIEKIMU «MeTauibl W CIUIaBbl», 0Opas3loB HEMETAJUIOB, PCIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWE M OIKCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICMCTBHE THUIPOKCHUJIA aFOMUHUS C PacTBOpaMu
KHCJIOT U IIENI0Yel, KaYeCTBEHHBIE PEAKIIMKM Ha KATHOHBI METAIIJIOB).

Pacuérnble 3agaun.

Pacuérel macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPTeTHYCCKOW M THUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MEIUIMHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBinennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIUIICHHOTO
MOJIYYECHUS BaKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuanbl JJs AJIEKTPOHUKHA, HAHOMATECPHUAJIbl, OPTraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHUS W 3J0pOBbE YEIIOBEKA: IMpaBUjla MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 UCIIOJIb30BAHUS MPEMAPATOB OBITOBOW XUMHUHU
B MOBCEIHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.



Peanuzanmst  MeXNpeaMETHBIX  CBs3e€d MpU  M3y4YeHUH OOwmwed u
HEOPraHUYECKOM XMMHH B 11 Kitacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMHU IS OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OOmMe ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4yHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

@dusuka: MaTepus, SHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOII, PaAMOAKTUBHOCTb, MOJIEKYJIA, SJHEPIE€TUYECKUN YPOBEHD, BEILIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, (PU3MUYECKUE BETUUYMHBI U E€AUHUIBI MX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- W
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIE TOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILIIUBO,
peCcypehl.

TexHonorus: XuMHU4YECKasi MPOMBILIIEHHOCTb, METAJLIYPIUs, IPOU3BOJICTBO
CTPOMUTEIBHBIX MATEPUAJIOB, CEIbCKOXO3SUCTBEHHOE IIPOU3BOJACTBO, MHUIIEBAs
IPOMBIIIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpPHUAJIOB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABJISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TPaXJAHCKOWM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOTIPEIEIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE TIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXJTAHCKOTO 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 TIO3HABATEIBLHONM M TMPAKTHUYECKOW JESITeIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
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 W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUs, JOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

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

YBOXXEHUSI K TMPOIECCY TBOpPUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
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 TMOJYYCHUH U TMOCIEIYIONIEM
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 MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh Ha MOPaJbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

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

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHMUS IIEHHOCTeW 370poBOTO0 W Oe3zomacHoro oOpasza >KW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

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

NOHUMAHMUSI 1LEHHOCTH MPaBUJ HWHAWBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

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

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUI0 Mpodeccuil pa3iuyHOTO pojia, 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
oOpaszoBanus, Oyaymiel mnpodeccur U peanu3alud 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
CYILIECTBOBAHMUSI )KMU3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCAIIUX BpEl OKPYKAIOIIeh
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATETbHOCTU HKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHUPOBAHHOCTH 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 €IWHCTBE MPUPOJBI U YEJIOBEKA, 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
CO3JIJaHUM HOBOW 0a3bl MaTepUaJbHON KYJIbTYpPhI, PEHICHUH IJ100AIbHBIX MPOOIeM
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: TOHMMAaHUs CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBaHHBIE 3aKJIFOUEHUS 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 UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM 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.

METANPEIAMETHBIE 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 KapTHUHBI MHpaA H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyme);

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

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEPCAJIbHBIE YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NO3HABaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABJICHHBIMHU LEJISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS M KPUTEPUU MJI KIAcCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITH 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) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 TO3HAHUS BEHIECTB M XUMHUUYECKHX
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 CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHbTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, IPUMEHEHHUIO PpPa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



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 KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW uHOOpMalKMel: MNPUMEHATh MEXKNpeaAMeTHbIe ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbI B XOJ€ Uajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
Xo71e 00CyXIeHHsI 1 OOMEHa MHEHHUSAMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOPUTM JICHCTBHUIA TIpHU
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
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

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



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINe TMOHATUS (XUMUYECKUU DJIEMEHT, aToOM, DJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUECKUN DS, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHUYECKHX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COeTMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJIEIM MOJEKYJ OPraHWYECKHX BEIIECTB I HILTIOCTPAlMU HUX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJICKHOCTh HM3yUYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€aApPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

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



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATHh TMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
TJIMLEPUH, (EHOJI, aleTalbJeruj, MypaBbUHas M YKCyCHasi KHUCJOTHI, TJIIOKO03a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIUUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (HEQTb, NPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboTKU WU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 W3BECTHBIM Macce, 00BEMY, KOJHWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JEHUE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJIETTUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM OOOPYyIOBaHMEM, a TaKXe IpaBWia OOpalIieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) 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 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

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



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA UBbIE OPraHU3Mbl ONPEAEIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUN;

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

dbopmyi.
11 KJIJACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOmmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHHS TPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAs] JUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJIb30BAHWH BAKHEHIITUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAaHNUN HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIbIA ra3, aMMHUaK, Trami€Has
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJCHTHAasi, MOHHAs, METaJNIMYECKasi, BOJAOPOJIHAS) B COCIMHEHUAX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONpeNeIEHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
1. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONLYIO, O0BICHUTEIBHYIO
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 COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

chOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (ONMHUCHIBaTh)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCHU(DULIMPOBATH XMMHYECKHE PEaKIUU IO
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS DPEAKIHMI pa3IMYHBIX
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 PA3JMYHBIX HEOPTaHUYECKUX BEIICCTB, pPACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHMHYECKHE IIPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMECHHH TPOBOJIUTH BBIYHMCICHHUS C HMCIOJIb30BAHHEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOr0 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHMSI MACCHI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHHUIO JIaOOPAaTOPHBIX
XUMHYECKUX OMBITOB,;

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

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMMACHOCTh BO3/ICMCTBUS HA KUBBIE OPTaHU3MbI ONPEIEAEHHBIX BEILIECTB, IOHUMAs
cmpicnt mokazarenss IIJIK, moscHAT, Ha mnpumepax CcHocoObl yYMEHBIICHHUS H
MpeIO0TBPAIleHHs X BPEAHOTO BO3ACHCTBUS Ha OPraHr3M YeJIOBEKa;

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

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHuid JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoaunuyecTBo 4acoB

DJIeKTPOHHbIE
I OcHoBHBIE
HaunmeHoBaHMe pa3ae/ioB Kout pak (uu¢pposwIe)
Ne n/m ™ HanpaBJeHus
U TeM MPOrpaMmbl Bcero POJILHBIE . o0pa3oBaTe/ibHbIE
YecKue BOCIIUTATEJIbHOU
padoTsI pecypchl
paboTsI AEeATEIbHOCTH
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
HpeI[MCT OpFaHI/I‘ICCKOI\/’I XHUMHU. 1.®opMHEpOBaHHE MUPOBOCTIPHSTHS
MHPOBO33PEHHUS yYalUXCcsi Ha OCHOBE
11 Teopus cTpoeHUsT OpraHUIECKUX 3 pasmiTis N
coequHeHui A. M. Byrnepoga BO3MOKHOCTEH! JIMUHOCTH.
Hroro mo pazueny 3
Pasznes 2. YriieBoaopoanbl
_ 2.DopMUPOBaHNE MOTHBAI[HOHHO-
2_ 1 HpeHeHBHBIe YTJICBONIOPOABI 2 LIEHHOCTHOTO MOBe/ieHus. B aToM
ATKAHBI HanpaB/IEHUW BOCMIUTAHUSI MOXHO
BbIAENUTL OTAENbHbIE BaXHbIE
. OPUEHTVPbI, KOTOPLIE ABMSOTCA
2_ 2 Here,Z[eJ'IBHLIe YFHCBO'HOPOHH' 6 1 Heo6XoANMbBIMN KOMMOHEHTaMU
aJIKCHBI, aJIKaJUCHBbI, aJIKUHBI NUYHOCTHOTO PAIBUTHS.
23 A 2 a) MpuHsATHe nogpocTkamm 6a3oBbIX
' pOMaTI/ILIGCKI/Ie er'IeBO,ZlopOI[LI 06LLeYenoBeYeCcKnNX LLEHHOCTEN.
BocnurarernbHble younus negarora
[OIMKHBI MOABECTM yHaLLMXCS K
MOHUMaHMIO LLEHHOCTEN HayKn 1
06pasoBaHVsi, CMbICTA ryMaHHbIX
OTHOLLIEHUIA; OCO3HaHUIO BbICOKOW
LIEHHOCTU YeNOoBEYECKOM XKU3HM;
CTPEMIEHNIO CTPOUTL CBOM
Hpnpo JHbIE UICTOYHUKU OTHOLLEHNS C NIIOALMU U NOCTYNaTh
24 3 1 no 3akoHam coBecTu, gobpa n
YrJIIeBOAOPOAOB U UX nepepa60TKa crnpaBeanvBOCTU.
6) BocnutaHne HpaBCTBEHHOCTU Kak
rnokasarensi BOCMUTaHHOCTU
NNYHOCTW.
O6ycnoBnunBaeT 0Co3HaHWe
YHaLMMUCH HPABCTBEHHbIX HOPM,
nosiBNeHne NoTPeGHOCTU U YMEHMIA




NX MPUMEHATD, I'IpOTVIBO,EleI?ICTBOBaTb
acouuanbHbIM ABNEHUAM.

Wroro mo pazueny 13
Paznen 3. Kuciiopoacoaep:xaniue opranudeckue coeJuHeHnst
3.1 Criuptel. @enon 3
B) Bocruranue TpyROMOOHs,
Anbaerunbsl. KapOOHOBBIE KUCTOTHI. CO3HATEIBHOTO, TBOPHECKOro
32 7 OTHOLICHHUS K 00pa3oBaHUIO U TPYIY,
CioxHbIe 3(1)I/IpI)I MOATOTOBKA K CO3HATEIBHOMY BBIOOPY
TIPOPECCHH.
3.3 VriieBoanl 3 pot
Hroro mo pazueny 13

Paznea 4. A3orconepskanye OpraHnyecKkue coeIuHeHus

3B :
4.1 AMUHBI. AMUHOKHUCIIOTHL. benkn 3 OCTIHTAMIE  TPAAAHCTRCHHOCTH
MaTpuoOTH3Ma.
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
4.Bocnuranue 9KOJIOrHYECKOH
KyJIbTYpbl, KyJIbTYpbl 3A0pPOBOTO U
6e3omacHoOro 0dpasa KU3HU.
5.1 [Tnactmaccel. Kayuyku. Bosokna 2 5 Bocmuranie LIeHHOCTHOTO
OTHOILEHUS K NpEKPACHOMY,
(hopMHpOBaHHE OCHOB 3CTETHYCCKON
KYJBTYPBI.
Wroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

OcHoBHbIE HanpaBJICHUS

BOCIIMTATEIbHOM JJIeKTPOHHBIE
Ne /it HaumeHoBaHue pa3aeioB Kour IpakTH | FesTE/ILHOCTH (ungpossbie)
H TEM NpOrpaMMbl Bcero poJibHBIE | YecKHe o0pa3oBaTejibHbIE
padoThI padoTsl pecypchl
Paznea 1. Teopernueckne 0OCHOBbI XMMHUM
CTpoeHI/Ie ATOMOB 1.®opMupoBaHHE  MHPOBOCHPHATUS U
o ' MHUPOBO33PCHHUSA yUaIIUXCA Ha OCHOBC
HepI/IO)II/I'-IeCKI/II/I 3aKOH 1 Pa3BUTHS TO3HABATEIBHBIX BO3MOKHOCTEH
1.1 [Meproauueckas cucreMa 3 JIHOCTII
2.DopMUPOBaHHE MOTHBAI[HOHHO-
XUMHUUYECKUX DJIEMEHTOB I[. I/I. LIEHHOCTHOI'O IMMOBEICHUS. B aTtom
HanpaB/IEHUW BOCMIUTAHUSI MOXHO
Meunneneena BbIAENUTb OTAENbHbIE BaXHbIE
OPUEHTHPbI, KOTOPLIE ABMSOTCA
CTpOGHI/Ie BEIllleCTBA. HEOBXOAMMBLIMU KOMMOHEHTaMU
1.2 4 NIMYHOCTHOTO Pa3BUTUS.
MHOFOO6paSI/IC BELICCTB a) MpuHsATMe nogpocTkamm 6a3oBbIX
1 3 XI/IMI/ILI ECKIE p eaKIuu 6 l 1 o0l e4YenoBeYeckux LLeHHOCTEN.
BocnurarernbHble younus negarora
[OIMKHBI MOABECTM YHaLLMXCS K
MOHUMAHMIO LLEHHOCTEN HayK 1
06pasoBaHusi, CMbICTA ryMaHHbIX
OTHOLLIEHUIA; OCO3HaHUIO BbICOKOW
LIEHHOCTU YeNOoBEYECKOM XKU3HM;
Hroro no paszaciy 13 CTPEMIIEHNIO CTPOUTL CBOM OTHOLLEHNS
C NMOABbMM 1 MOCTYNaTh Mo 3aKoHam
cosecTu, 4o6pa 1 cNpaBeannBoCTy.
Pa3nesn 2. Heopranuveckas Xumust
2.1 MeTanabsl 1 6) BocnutaHue HpaBCTBEHHOCTM Kak
rnokasarensi BOCMUTaHHOCTU NIUYHOCTH.
2.2 Hemeraner 1 O6ycrnoBnunBaeT 0CO3HaHWe yyalmnmmcst




2.3

CBs13b HEOPraHUYECKUX U
OpPraHUYeCcKUX BEIIECTB

Hroro no pazneny

17

HPaBCTBEHHbIX HOPM, nodaBrieHne
ﬂOTpeGHOCTI/I n yMeHI/IIZ UX NPUMEHATD,
FIpOTI/IBO,D,eIZCTBOBaTb acounanbHbIM
ABMEHUAM.

Pazgen 3. Xumus u sKu3HbL

3.1

XUMHS U )KU3Hb

B) Bocnuranne TPy noIo0us,
CO3HATEJIEHOT0, TBOPYECKOI'O OTHOLICHHUS
K 00pa3oBaHMIO U TPYyHy, MOJATOTOBKA K
CO3HaTeNILHOMY  BBIOOpY  mpodeccun.
3.Bocnuranue IPaKIaHCTBEHHOCTH,
MaTpPUOTH3MA.

4.BocnutaHne SKOJIOTHYECKON KyIbTYpBI,
KyJIBTYPBl  3/0pOBOr0 M 0€30IacHOro
obpaza JKHM3HHU. .Bocnuranne
LIEHHOCTHOT'O OTHOLICHHS K
HpekpacHoMy, (OpMHpOBaHHE  OCHOB
9CTETUYECKOI KYJIBTYDBI.

Hroro no pazneny

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME
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