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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
oO1ielt crpaTerud 00y4eHus, BOCIIUTAHUS U Pa3BUTHSI, OOYUAIOIINXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJabTaTOB OOy4YeHMs W TpeOOBaHUW 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, MNPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3MI0POBBI0 M TPUPOAHON cpene. Peammsyercss XumMudeckoe 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 TMPHUPOABI 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
COBPEMEHHOM IMBWIM3ALIMH, B CO3IaHUM HOBOW 0a3bl MaTepHalIbHON KYJIbTYpPHI.
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 MHpPAa, OCO3HAHUS B3aUMOCBS3H 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 >KU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, 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@ass 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 PACCMOTPEHHUS 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 TOJXO/la K M3Y4YeHHIO Yy4eOHOro Marepuaia U oOyclIOBIeHa
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 CTEPEOXUMHYECKUX M DJIEKTPOHHBIX
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
paccMaTpuBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0OmmIero 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 OOIIETEOPETUYECKUX U METOAOJOTHUYECKUX 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 TAKKE O XMMHYECKUX PEAKIUAX, UX CYIIHOCTU 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 HayKaMmH, PACKpBIBAIOT €€ pPOJIb B II03HABATEIBHOW U MPAKTUYECKOU
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 HHQPOPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypOBHS  WM3Y4YEHUS  OPHUCHTHPOBAHO  Ha
dbopMupoBaHuEe y O0YyYaIOIIUXCS MHUPOBO33PEHYECKON OCHOBBI ISl 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] MPOTUBOPEYHI MEXIy HOBBIMH (aKTaMHM 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 COLMAIM3ALUU
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, TMOuCKa, aHaiu3a 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 CPEJTHETO OOIIEro o0pa3oBaHus, MPU ONPEICICHUN
COJIEpKAaTENIbHOM XapaKTEPUCTUKU I1eJed HW3Y4YeHHs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEeJIOBEKa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. 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.) sBusIOTCS:

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 OPUEHTHUPOBATHCSI B MHUPE BEIIECTB U XHUMHUYECKHUX 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 U3ydyeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojjaBaHud ~ XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpeAnoYTeHUE
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 3HAHUM M MPUMEHEHHUS UX B PEAJIbHOMN KU3HU
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 YHUBEPCAJIbHOE 3HAYEHUE JMJISI Pa3IMYHbIX 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 BIUSHHUS BEIIECTB M XHMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C KM3HCHHBIMU 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, HA0II0/1aTeIbHOCTU, 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 TOJYYCHHBIX 3HAHUW MJI TPUHATHS TPAMOTHBIX PEIICHUN 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 4Kcio 4acoB, OTBEAEHHBIX ISl U3YUEHUSI XUMUU, Ha 6a30BOM 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).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCcKOH XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB W MaTepualoB. Teopuss CTPOCHHUS OPraHUYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BemecTB. [ oMosorus, wu3omMepus. XuUMUYECKas CBSI3b B
OpraHUYECKUX COCIMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYEeCKUX COCIMHEHUW (CUCTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BOKHEUIIIUX MPEACTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX IPEBPAIICHUI:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHWYeCKHX BENIECTB W MaTepHaJlaMu Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJICKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJICHHE U
OTHMCaHNe JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYCCKUX BEIECTB
Ipy HarpeBaHuu (TIaBJIeHUEe, O0YTJIMBaHUE U TOPEHNE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psa. MeraHn U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHMs), HAXOXJEHHWE B TMPUPOJE, TMOJIyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATALlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyTtaaueH-1,3 u MmetmnOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— TMPOCTEHUIINNA TPECTABUTEIh AIKHHOB: COCTaB, CTPOCHHE, (DU3UYECKUE W
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTAIUH,
TOpPEHHUs] ), IOJTyYeHUE U IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHme, (pU3MYECKHE M XUMUUYECKHE CBOWCTBA
(peakuuu TraJoreHupOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U NPUMEHEHUuE. 10.1yon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumereHnue. TOKCUYHOCTD
apeHoB. ['eHeTHyeckasi CBA3b MEXIY YIVIEBOJAOPOJAMH, MPUHAJICKAIIMMU K
Pa3JIMYHBIM KJlaccam.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. IIpUpOoAHBI ra3 W IOIYTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHME C o00pa3lamMu IJJacTMAcC, Kay4yKOB U PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJICEKYJ]  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJy4YEHHE ITUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnlie 3agaun.

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

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU 0 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciaopoaconep:kamme opraHn4ecKkue coeMHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJLJIAMH,
rajJjioreHOBOJIOPOJIaMU, TOpPEHUE), NpUMEHEeHHe. BoIopoJHbIE CBA3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJJlaM{, KauyeCTBEHHAasl peakIiMs Ha MHOTOaTOMHBIE CHUpTHI). JlelicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIS.

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

Anpnerunpl U Kkemowusl. DopMmanbAeruj, aUETANbIETUI. CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKHE M XUMUYECKHE CBOWCTBa (CBOWCTBA,
oOmue Uit Kiiacca KUCJIOT, peakius dTeprupuKainnum), MoJIydeHHe U IPUMEHECHHE.
CreapuHOoBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [‘maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrrneBoael:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
noaucaxapupl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS
MOJEKYIbl, (U3MYECKHMEe U XUMHUYECKHE CBOMCTBA (B3aUMOJACHCTBHE C



rugpokcuom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXXIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpyKkTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHble nmoiuMepbl. CTpoeHue Kpaxmaia U
Henoyio3bl.  Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAILCHUI:
MpOBEJICHHE, HAONIOJICHHE U ONHMCAHHME JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTBHI.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIECTBA WJIM MPOJIYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

A3zoTcoaepxkanife OpraHuuecKiue CoeIMHEHNUS.

AMUHOKHUCTOTBHI KaKk aM(OTEepHbIE OpraHuYecKue coenauHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

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

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HMX IPEBpAIICHUN:
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, CTENEHb MOJUMEpPU3ALIUU, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCNEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUI:
O03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCS Yepe3 MCIIOJb30BAHME KaK OOIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIaccu(UKalus, MepHOANYHOCTb, HAOIIOCHHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

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

buonorus: kimerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, KHUPHI,
(bepMeHTHI).

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

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, 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, MOJYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs IJICKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAITUS aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepHOAMYECKOTO 3aKkoHa U [lepronnyueckoil CUCTEMBI
xumuuyeckux asneMmeHToB J[. M. MenmeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyHIaM H IEpPHOaAM.
3HayeHHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsS3b. BHIBl XHMHYECKOW CBA3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Ctenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 10J1s1 BEIIECTBA B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHUYECKOM U OPraHMYE€CKOW XHMMHUHU. 3aKOH COXPAHEHHUsS MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMuudeckoro pasHosecus. Ipunnun Jle [latense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W X IPEBpAILCHUN:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUECKUX PENIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa30KEeHUE MEPOKCHIA
BOAOpOJA B MPUCYTCTBUM KaTalau3aTopa, ONpEeeIECHUE CPEAbl PACTBOPOB BEILIECTB
C TOMONIbI0 YHHMBEPCAJIBHOTO HWHIUKATOpa, pEaklud HOHHOTO oOMeHa),
pOBeJIEHNE MPAaKTHUEeCKOi paboThl «BiusiHue pa3nuyHbiX (GakTopoB Ha CKOPOCTh
XUMUYECKOU peaKum.

Pacuérnble 3agaun.

Pacuétel 1o ypaBHEHMSIM XUMUYECKUX pEakUuid, B TOM YHCIE
TEPMOXHUMHUYECKHE pPAaCU€Thl, pacuy€Tbl C HCIOJIb30BAHUEM IOHITHS «MacCOBas
JI0JISL BEIIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@du3nyecKkue CBONCTBAa HEMETAJUIOB. AJUIOTPONUSI HEMETAuIoB (Ha HpUMEpe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponqa M KpEeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPIKAITNX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUMN P HANPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTMHCHUH.

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/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PACTBOpPAMHU
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 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPHUHIUIIAX TPOMBIIIJIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJI DJICKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yI0OpeHUSI.

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

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCcKor XMMuU B 11 Kilacce oCylIeCTBIAETCS YEpe3 HCIIOJIb30BAHUE 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, KilacCHPUKamMsa, IEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nKa: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUUYECKU YPOBEHb, BENIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC MCKOTAEMbIE, TOTUINBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MIPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHus SABISIETCS] CUCTEMHO-JEATEIbHOCTHBINA MOAXO/.

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

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUIINI 0a30BOM HAYKH XHUMUH;

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

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD >KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUICKOTO TPa)XJIAaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON N1EATETbHOCTH
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 TMOHUMATh W NPUHUMATH MOTHBBI, HAMEPEHUs, JIOTHKY 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 00JIACTH TEOPUH 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 TOCJIEIYIOIIEM
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 OCO3HAHHBIEC PELICHHS, 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 IIEHHOCTEH 370poBOTO W 0Oe3omacHoro o0pasza JKU3HH,
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 UEHHOCTH MPaBUJ HWHAWBUAYAIBHOTO M  KOJUIEKTHBHOIO
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-UCCIEAOBATEIbCKOM
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 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



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 (MEXIPEIMETHbIE) OOIEHAyUYHbIE MOHATHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCcCIIeA0BaHuE, HAOIIOACHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

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

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH No3HABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPHUTEPUHU UX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

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



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTIENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢Gopmysia, YpaBHEHHE XUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE 1eHCTBUS:

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

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJiIsi (DOPMHUPOBAHUS TUIIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (HOpMYIUpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETa), aHAaTM3UpOBATh WHQPOPMAIIUIO PA3NMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEEIIEHHOrO 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 KAa4yeCcTBE CpeACTBAa Mmpu padbore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCATBLHBIMH KOMMYHUKATUBHBIMU 1€CTBUSIMM:

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 MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIBLHOU NESITCIBHOCTH,
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 HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenessis €€ 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 JEATEIbHOCTA Ha OCHOBE camMoOaHaIn3a
Y CaMOOILICHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XHMHS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, pPOJA XHMHUHU B TO3HAHWM SIBJICHUMN
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpPbl JHUYHOCTH, €€
(GYHKIIMOHAJIBHON TPaAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUUECKUX 3a7a4



U SKOJIOTUYECKH OOOCHOBAHHOI'O OTHOULIEHHUS K CBOEMY 3[I0POBBIO U MPHUPOIHOM
cpene;

BJIaJICHUE  CHCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOLME TMOHATUSA (XMMUYECKHH DJIEMEHT, aTOM, JJEKTPOHHAs
000J104YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIM CKeleT, (QyHKUHMOHAJIbHAs Tpymia,
paauKai, U30Mepusi, U30MEpbl, TOMOJIOTHUECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPO/IBbI,
KHCJIOPOJI M a30TCOAEPKAIINE COECAUHEHHS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJMHEHUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOEHUS
opranudeckux BemectB A. M. BbyTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalnue B OCHOBE TMOHMMAaHUA NPUUYUHHOCTH M CUCTEMHOCTH XUMHYECKHUX
ABJICHUM, (PAKTOJIOTMUECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, IMOJYYECHUU U
0e30MacHOM HCIIOJIb30BAaHUM BaXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE TMOHATHS MPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYIH) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypaBHEHMH XHMHYECKHX pEaKIIHii,
U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEAeIEHHOMY
KJIAcCy/Tpymie COeANHEHUN (YriIeBOAOPObI, KHCIOPOJ U a30TCOAEpKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUs OTHAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOINWIECH, aleTHJICH,
STWJICHTJINKOJb, TJIHIEPUH, (eHoNI, (opMabIeruy, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, III0K034,
bpyKTO3a, Kpaxmal, eJIT0a03a, TIUIUH);

c(hOpMHPOBAHHOCTh YMEHHS OMNPEACNATh BHJIBI XWMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOEHMS; 3aKOH COXPAHEHHS MacChl BELLIECTB;



c(OPMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB,  CTPOEHHE,
(¢u3znueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEICTABUTEICH pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHO], 3TaHOJ], STUJIEHIJIMKOb,
TJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAas M YKCyCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJIO0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKUUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOYHUKH YTIIEBOAOPOIHOIO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU MU
NPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoOTKu;

c(OpPMHUPOBAHHOCTh YMEHUW NPOBOAUTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WM 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, UCTIONb3YEMbIX B XUMHUU MPU U3YYEHUU BELIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE),
UCMOJIb30BaTh CHUCTEMHBbIE XMMMUYECKHE 3HAaHUS MJI1 NPUHATUS pELIEHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMU M UX
IpYMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIOIaTh MpaBUiIa MOJIb30BAHUS XUMUYECKON
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
HKCIEPUMEHT (TpeBpallleHUs] OpraHMYECKUX BEIECTB IPU HArpEeBaHUU, IIOTyUYCHHE
STWIEHa M W3YyYEHHE €ro CBOMCTB, KAayeCTBEHHBIE PEAKLIUU OPraHUYECKUX
BEIIECTB, JCHATypalus OENKOB MpU HAarpeBaHUM, I[BETHBIC pEaKLUUU OEIKOB) B
COOTBETCTBHUM C MpaBWJIaMU TEXHUKHM O€30MaCHOCTH TMpH OOpalleHuu ¢
BEIIECTBAMU U JIaOOpaTOpPHBIM OOOpPYIOBAaHUEM, IMPEACTABIATh PE3YJIbTAThI
XMUMUYECKOTO JKCIEpPUMEHTa B (opMe 3allUCH ypPaBHEHUH COOTBETCTBYIOILUX
peakuuii 1 (OpMyJIMPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHGOpMAIMIO, TOIYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBAa MacCOBOii
uHpopMmaiuu, IHTepHET U APYyTUX);

chOpMUPOBAHHOCTh ~ yYMEHHUH  COONIOAaTh  MpaBWiIa  IKOJOTUYECKU
L[€JeCO00pa3HOro TMOBEAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaloLleld MPUPOJHON Cpenbl, OCO3HABATh



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;

JUIsT 00YYaroIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
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

[IpeamerHble pe3ynbTaThl OCBOGHMsSI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMHUYECKasi CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKlui, pacTBOp, DJIEKTPOJMUTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pPEaKIMy, XMUMHUYECKOE PpPaBHOBECHE); TEOPUU U 3aKOHBI (Teopusd
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE MOHHWMAHUS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBISATH XapaKTepHbIC TPU3HAKK TOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiieHUs (PopMyl BEIIECTB M  YpPaBHEHMH  XMMHUUYECKUX  PEaKIUi,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONPEEATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJl XUMHUYECKOMN
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJJTMYECKAs), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTAaBy K OMNpeIeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAIBl M1 HEMETAJLJIbl, OKCUJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »JJeMeHTOB 1—4 mepuogoB llepumonnueckoil CcuCTEMBI
xumudeckux snemeHtoB JI. WM. MenzeneeBa, HCHONb3ysl MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX AJIEMEHTOB U MX COCIUHEHUU
no nepuojaam u rpynnam Ileproanyeckoil cucteMbl XUMHYECKUX deMeHToB /1. M.
Menpeneena;

c(hOpMHPOBAaHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHME TE€HETHYECKON CBSI3M MEXIY HEOPraHUYECKHUMU
BEILECTBAMU C MTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCUPHUIIMPOBATh XUMHUYECKHE PEaKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MECHEHHUIO CTEIICHEH OKHCIICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKinuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIE M COKPAILIEHHBIE YPABHEHUS pEaKIUii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBHS, IPU KOTOPBIX ATH PEaKUU UAYT O KOHIIA;

c(hOpPMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pA3JIMYHBIX HEOPraHUYECKUX BEUIECTB, PACMO3HABATH
OMBITHBIM MYTEM MOHOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOIO OanaHca
3TUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelTHero Bo3zaeictBus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBILIJICHHOIO IOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
AKOJIOTUYECKUX MPOOIeMax XMMUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Jid BEIIECTBA B pacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BElIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMHU
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEILIECTB, NMPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
NOCyJIOM W Ja00paTOpHBIM OOOpYyIOBaHUEM, a TaKXe IpaBWia OOpalIieHus C
BEII[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBHIMOJHITH XUMHUUYECKUU
IKCTIIEPUMEHT (pa3fioKeHHe MEePOKCHIa BOJOPOJa B MPHCYTCTBUU KaTaau3aTopa,
ONPENICJICHUE CpeAbl PACTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAIBHOTO
WHIUKATOpA, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIIHH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PELICHUE SKCIIEPUMEHTAJbHBIX 3aJad I10
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOIIUX PEaKuil W (OPMYIHPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1eJIeCO00Pa3HOTO TOBEACHUS B OBITY W TPYIOBOM NEATETBHOCTH B IIEJSAX
COXPAaHEHHUsI CBOETO 30POBbA M OKPYKAIOLIEH NMPUPOAHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmpicn Tokasarenss IIJIK, TOsSCHATP Ha mpuUMepax CHOCOOBI yMEHBIIEHUS U
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA CIIEMIBIX W CcHa0OBUIMMIMX OOYYarOIMIMXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
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Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYEeCKOH XUMHHU
[MpeameT opranuydeckoil XUMUHU. Teopusi CTPOCHHUS OPraHUIECKUX COCTUHECHUI Poccuiickas d1IeKTPOHHas LIKOIIA:
1.1 AME 3 1 https://resh.edu.ru/subject/29/10/
- V. bYTIIepoBa O6opynosanue AT «KBanTopmym»
Hroro mo pazaeny 3
Pasznesa 2. YrieBoaopoabl
Poccuiickas 3nekTpoHHas 1mIKona:
2.1 [IpenenbHbIe YTIEBOIOPOIBI - ATKAHBI 2 https://resh.edu.ru/subject/29/10/
Oo6opynoBanue T «KBantopuym»
Poccuiickas anekTpoHHas 1mIKona:
2.2 HenpenenbHbie yrieBoI0POIbl: aIKEHBI, AJIKATUEHbI, aJTKUHbBI 6 1 2 https://resh.edu.ru/subject/29/10/
O6opynoBanune T «KBantopuym»
Poccuiickas anekTpoHHas 1IKona:
2.3 ApoMaTtudeckue yrieBoA0pO bl 2 https://resh.edu.ru/subject/29/10/
O6opynoBanue T «KBantopuym»
Poccuiickas aneKTpoHHas MIKOIa:
2.4 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U UX MepepaboTka 3 1 1 https://resh.edu.ru/subject/29/10/
O6opynoBanue T «KBantopuym»
Hroro no paszneny 13
Pa3nen 3. Kuciiopoacoaep:xkamme oprannyecKue coeinHeHUs
Poccuiickas aneKkTpoHHasl IKoIa:
3.1 Crouptel. DeHo 3 3 https://resh.edu.ru/subject/29/10/

Oo6opynosanue T «KBantopuym»
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Poccuiickast 2IeKTpOHHAs KO
3.2 Anspaerunpl. KapOoHoBbIe KUCTOTBL. CIOKHBIE SUPHI 7 2 https://resh.edu.ru/subject/29/10/
Obopynosanue AT «KBantopuym»
Poccuiickas QJICKTPOHHAsA HIKOJIA:
3.3 VYraeBoisl 3 1 2 https://resh.edu.ru/subject/29/10/
Oo6opynosanue JIT «KBantopuym»
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaepikaiiue opraHudeckue coelMHEeHUs1
Poccwuiickast 3JIEKTPOHHAS MIKOJIa:
4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 3 1 https://resh.edu.ru/subject/29/10/
Obopynosanue AT «KBantopruym»
Hroro mo pazueny 3
Pasnen 5. BbicOkOMOJIEKY ISIpHbIE COeIUHECHUS
Poccuiickas anekTpoHHas mIKona:
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 1 https://resh.edu.ru/subject/29/10/
O6opynosanue T «KBantopuym»
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 13
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Paszgea 1. Teopernueckne 0OCHOBBI XUMUM
Crpoenne atomoB. [lepuoanueckuit 3akoH u [lepronnueckas cucrema Poceniickaz PJICKTPOIHA KO
11 xuvmaeckix snementos [, M. Mereneera 3 https://resh.edu.ru/subject/29/11/
T Oo6opynosanue AT «KBanTopuym»
Poccuiickas anekTpoHHas 1IKona:
1.2 Crtpoenue BemniectBa. MHOTOOOpasue BEIIECTB 4 https://resh.edu.ru/subject/29/11/
O6opynoBanue AT «KBanTopmym»
Poccuiickas anekTpoHHas 1mIKona:
1.3 XHUMHUYECKUE PEAKITUN 6 1 1 https://resh.edu.ru/subject/29/11/
O6opynoBanue T «KBanTopuym»
Hroro mo pazgeny 13
Pa3znen 2. Heoprannuyeckasi xumusi
Poccuiickas aneKTpoHHasl MIKONa:
2.1 Mertainbl 6 1 4 https://resh.edu.ru/subject/29/11/
O6opynosanune T «KBantopuym»
Poccuiickas aneKTpoHHasl MIKONa:
2.2 Hemeranmnsl 9 1 1 3 https://resh.edu.ru/subject/29/11/
Ob6opynosanue AT «KBantopuym»
Poccuiickas aneKkTpoHHasl IKOa:
2.3 CBs13p HEOPraHUYECKUX U OPraHUYECKUX BEILECTB 2 https://resh.edu.ru/subject/29/11/

O6opynosanue JIT «KBantopuym»
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Hroro no pazneny

17

Pa3gen 3. XuMus 4 'KU3Hb

Poccuiickas 35eKTpoHHas mWKona:

3.1 XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Ob6opynosanue AT «KBantopuym»
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoauuecTBo yacos
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BBoaHbBIN HHCTPYKTaX MO TEXHUKE Oe30macHoCcTH. [Ipenmer

Poccuiickast anekTpoHHas MIKOJIa:

1 . . https://resh.edu.ru/subject/29/10/
OpraHUYECKON XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE OGopynosate JIT (KarTopuys
Teopus crpoeHust opraHndeckux coequnennii A. M. byrneposa, e€ Poccwuiickas 37eKTpOHHAs HIKOJIA:
2 OCHOBHBIE MTOJI0KeHus. JlabopaTopHsbiit ombIT Ne 1. MsroToBienne https://resh.edu.ru/subject/29/10/
IAPOCTEPKHEBBIX MOJIETIEN MOJIEKYJI OPraHUYECKUX BEIIECTB Ob6opynosanue AT «KBantopuym»
HpeI[CTaBJ'IeHI/Ie 0 KHaCCI/I(l)I/IKaHI/II/I OPraHUYCCKHX BECIICCTB. Poccuiickas 3JIEKTPOHHAS IIKOJIA:
3 HomeHnknatypa (cuctemMatudeckasi) U TPUBHAIbHbIE HA3BAHUS https://resh.edu.ru/subject/29/10/
OPTraHMYECKHMX BELIECTB O6opynosatne T «KsaHToprym»
Poccuiickas anekTpoHHas 1mIKona:
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiJT https://resh.edu.ru/subject/29/10/
O6opynosanue T «KBantopuym»
Poccuiickas anekTpoHHas 1mIKona:
5 MertaH u 3TaH - IPOCTEHIITNE TPECTABUTEIN aJTKaHOB https://resh.edu.ru/subject/29/10/
O6opynosBanune T «KBantopuym»
Poccuiickas aneKkTpoHHas MIKONa:
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA https://resh.edu.ru/subject/29/10/
Ob6opynosanue AT «KBantopuym»
DOTUJIEH Y IPOTUJIEH - TPOCTEUIITNE MPEICTABUTENN AJTKEHOB. Poccuiickast 37eKTpOHHAs [IKOJIA:
7 JlaGopaTopHsblii onbIT Ne 2. KauecTBeHHbIE peakliiy HeTIpeIebHbIX 1 https://resh.edu.ru/subject/29/10/
YIIIEBOIOPOIOB Ob6opynosanue AT «KBantopuym»
8 WHcTpykTax 1o Texuuke 6e3onacHocTH. [Ipaktuueckas padorta Ne 1. 1 Poceiiciast IIekTpORHas Ikoza:

https://resh.edu.ru/subject/29/10/
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[Tonyuenue 3TUIEHA U U3YyYEHHUE €I0 CBOMCTB

Ob6opynosanue AT «KBantopuym»

Ankanuensl. byranuen-1,3 u metunOyraauen-1,3. [lonydyenue

Poccuiickast 35eKTpoHHas mKona:

9 https://resh.edu.ru/subject/29/10/
CHUHTETUYECKOTO KaydyKa U Pe3UHbI OGopyaosane [T «KsanTopuyn»
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PSI. Poccwuiickast >JIeKTpOHHAs LIKOJIA:

10 AneTuiieH - IpocTeNnil peAcTaBUTENb aIKMHOB. JIabopaTOpHBIN ONBIT https://resh.edu.ru/subject/29/10/
Ne 3. KapOumnblii crioco0 moydeHus aleTwieHa. ['opeHne arneTuieHa O6opynoBanue AT «KBanTopuym»

Poccuiickas anekTpoHHas MIKOJIa:

11 Beruncnenus o ypaBHEHUIO XUMHYECKOW PEaKIINA https://resh.edu.ru/subject/29/10/

Obopynosanue AT «KBantopuym»
Poccuiickast anekTpoHHas MIKOJIa:
12 ApeHbl: 6eH30J1 ¥ ToTyoJ. TOKCHYHOCTh apeHOB https://resh.edu.ru/subject/29/10/
O6opynoanue AT «KBanTopmym»
['eneTnveckas CBSI3b YraeBOIOPOIOB, IPUHAICKAITUX K PA3THIHBIM Pocciiickas DJICKTPOHHAZ HIKOJA.
13 TaCCAM https://resh.edu.ru/subject/29/10/
O6opynoanue AT «KBanTopmym»
[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB: TPUPOIHBIN I'a3 U MOMYTHHIE Poccuiickast SIeKTPOHHAs IIKOJA:

14 HedTsiHBIC Ta3bl, HETh U POIYKTHI €€ repepadoTku. JlabopaTopHbIii https://resh.edu.ru/subject/29/10/
onsIT Ne 4. O3HakoMIIeHHE ¢ 00pa3laMu IPOAYKTOB HedTenepepaboTKu O6opynosanne [T «Ksantopuym»
[IpupoaHbIE ICTOYHUKH YTJIEBOIOPOIOB: IPUPOIHBIN I'a3 U MMOMYTHHIE Poccniicras SUCKIPORHAL WKOTA:

15 HeyTAHBIC ra3bL, He(pTh H IPOAYKTE €& HepepaGoTKy https://resh.edu.ru/subject/29/10/

’ O6opynosanue T «KBantopuym»
Poccuiickas anekTpoHHas 1IKona:
16 Kontpoabnas padora Ne 1. YrieBoaopo bt https://resh.edu.ru/subject/29/10/
O6opynosanune T «KBantopuym»
[IpenenbHble OHOATOMHBIE COMPTHI: METAHOJ U 3TaHOJI. Bomopoanas Poccuiickas >JeKTpPOHHAs IKOJIA:

17 cBs3b. JlabopaTopHsiii onbIT Ne 5. OKucaeHHE ATaHOJIa OKCHIIOM MEIH https://resh.edu.ru/subject/29/10/
(1. Ob6opynosanue AT «KBantopuym»
MHoroaTOMHBIE CIIUPTHI: ITUIICHTIUKOJIb U TTIuleprH. JIabopaTopHbIii Poccuiickast >JeKTpPOHHAs IKOJIA:

18 onbIT Ne 6. PacTBopeHue rinuiieprHa B BOJIe U PEAKIIHsI €T0 ¢ https://resh.edu.ru/subject/29/10/
runpokcugom meau (1) O6opynosanue T «KBanTOpnym»

19 @DeHo: CTpOCHHUE MOJICKYITbI, PU3NYECKIEe U XUMHUECKHE CBOMCTBA, Poccwuiickast 2IeKTpOHHAS [IKOJIA:
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npumMenenue. Jlaboparopusiit onbIT Ne 6. XuMuyeckue cBoiicTBa eHoa

https://resh.edu.ru/subject/29/10/
Ob6opynosanue AT «KBantopuym»

Anpneruzpl: GopManbIeTUA U anetanbaeru. Aueros. JlabopatopHsii

Poccuiickast 35eKTpoHHas Kona:

20 onbIT Ne 7. Okucienne Mmetanais (3TaHaist) okcuaoM cepeodpa (1) u https://resh.edu.ru/subject/29/10/
rugpokcugom meau (11). O6opynosanue [T «KBanTopuym»
OHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U Poceniicias oekp Ottt IHoTa:

21 https://resh.edu.ru/subject/29/10/
yreycnad Ob6opynosanue AT «KBantopuym»
WHucTrpykTax no texHuke 6ezonacHoctH. [Ipaktudeckas padorta Ne 2. Poceiiciast dnektp OHHaZ HKoTa:

22 CBoficTBa pacTBOPa YKCYCHOH KHCIOTHI https://resh.edu.ru/subject/29/10/

Obopynosanue AT «KBantopuym»
CreapuHOBas 1 OJICMHOBAsT KUCIIOTHI, KaK MPEICTABUTENN BBICIINX Pocciiickas DJICKTPOHHAZ HIKOJA.
23 KApGOHOBBIX KHCIOT https://resh.edu.ru/subject/29/10/
O6opynoanue AT «KBanTopmym»
Mpbuta Kak COJTM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE EHCTBUE. Poccuiickast 2JIeKTpOHHAS LIKOJIA:

24 JlabopaTtopusbiii onbIT Ne 8. CpaBHEHHE CBOMCTB MbLJIa U CHHTETUYECKUX https://resh.edu.ru/subject/29/10/
MOIOIIMX CPEACTB O6opynoranue AT «KBanTopuym»
CrnosxHble 3(hupbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['uaponu3 Poceniicras SCKIPORHAL HHOTA:

25 CHOPKHELX SHPOB https://resh.edu.ru/subject/29/10/

O6opynosanue T «KBantopuym»
XKupsl: ruapoan3, npuMeHeHne, Ouoorudyeckas poJib KHUPOB. Poccniicras SUCIIPOHHAL HhORa:

26 N https://resh.edu.ru/subject/29/10/
JlaGopaTtopusbiii onbIT Ne 9. ['maposin3 (OMBLUICHHE) KUPOB OGopynosare JIT «(KsaHTopuyM»
VYrneBogpl: cocTas, kiaccuukanus. BaxxHeiiue npeacTaBuTenu: Poccuiickas >JIeKTPOHHAs IKOJIA:

27 TII0K03a, PpyKTO3a, caxapo3a. Jlabopatopusrii onbIT Ne 10. CBolicTBa https://resh.edu.ru/subject/29/10/
[JIFOKO3BI KaK ajlbIerua0CIUpTa O6opynosanue AT «KsanTopuym»
Kpaxman u nenirono3a kak npupoaHble ToauMepsl. JJabopaTopHbIit ONbIT Poccuiickas >JeKTpPOHHAs IKOJIA:

28 Ne 11. ITpuroToBneHne KpaxMajabHOTO KJelcTepa U B3aUMOIeHCTBHE https://resh.edu.ru/subject/29/10/
KpaxmMajia ¢ 10a0M Ob6opynosanue AT «KBantopuym»
KonTpoabsnas padora Ne 2. Kucnopoaconepsxaiiye opraHu4eckue Poceriicias DICKIPOTHAZ TIKOTA.

29 https://resh.edu.ru/subject/29/10/

COCAMHCHUA

Oo6opynosanue JIT «KBantopuym»
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Poccuiickast 35ekTpoHHas mKona:

30 AMWHBI: METHJIAMUH U aHUJTUH 1 https://resh.edu.ru/subject/29/10/
Ob6opynosanue AT «KBantopuym»
AMUHOKHUCIIOTHI KaK aM(pOTEPHBIE OPraHUICCKUE COCTUHCHHMS, UX Pocemiickas oexTp OFTHAs HHIKOA:
31 1 https://resh.edu.ru/subject/29/10/
onosornveckoe 3HaueHue. [lenrump
Ob6opynosanue AT «KBantopuym»
Bbenku kak mpupoIHBIC BEICOKOMOJICKYIISIPHBIC COCTMHCHUS. Poccntiickast onekrp OFTHA LKOMA:
32 JTaGoparopusiii oribiT Ne 12. [[BeTHBIC peakiuu Ha OenKku 1 1 htips.Jiresh.edu. rusubjecti 2910/
o Obopynosanue AT «KBantopuym»
Poccwuiickast 3JIEKTpOHHAS MIKOJIa:
33 OcHOBHBIE TIOHATHSI XUMHH BRICOKOMOJIEKYJISIPHBIX COETUHEHUN 1 https://resh.edu.ru/subject/29/10/
Obopynosanue AT «KBantopuym»
OCHOBHBIE METOJIBI CHHTE3a BRICOKOMOJIEKYIIIPHBIX COCTMHCHHIM. Poccriickast 9JIeKTpOHHAS IIKOA:
34 [TnacTMaccel, kayayku, BoiokHa. JlabopaTopHsrid omsIT Ne 13. 1 1 https://resh.edu.ru/subject/29/10/
3HAKOMCTBO ¢ 00pa3amMu BEICOKOMOJIEKYIISIPHBIX COCTMHEHUN O6opynosanue JIT «KBantopuym»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 13
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IHOYPOYHOE IIVTAHUPOBAHHUE

11 KIIACC
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N . Poccuiickas 35eKTpOHHAs IIKOJA:
BBo1HBII HHCTPYKTaX 1O TEXHUKE 0€30MaCHOCTH. XUMHUECKUN IIEMEHT. POt
1 https://resh.edu.ru/subject/29/11/
AToM. DnekTpoHHAas1 KOH(UTYpaIs aTOMOB
Oo6opynosanue T «KBantopuym»
. Poccuiickas »yekTpoHHAas IIKOJIA:
[Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKUX JIEeMEHTOB /1. POt
2 . . https://resh.edu.ru/subject/29/11/
N. MengeneeBa, Ux CBsI3b C COBPEMEHHOM T€OpUEH CTPOCHUS aTOMOB
Oo6opynosanue T «KBanTopuym»
3aKOHOMepHOCTI/I U3MEHEHUS CBOUCTB XUMHUYECKUX DJIEMEHTOB U UX Poccutickas 3JIEKTPOHHAS MIKOJIA:
3 COEIMHEHUH 0 rpynnaM U nepuogam. 3Ha4eHUE MEPUOTUYECKOTO 3aKOHA U https://resh.edu.ru/subject/29/11/
CHCTEMBI XMMHUUECKUX d1eMenToB J[. . MeHzeneeBa B pa3BUTHH HAYKH O6opynosanue AT «Ksantopuym»
.. Poccuiickas aneKkTpoHHas IKona:
CrpoeHue BeniecTBa. XUMUYecKast CBsI3b, €€ BHU/Ibl; MEXaHU3MbI 00pa30BaHuUs bt
4 KOBAIICHTHOI CBs3H. BOJIODO/HAS CB3 https://resh.edu.ru/subject/29/11/
) p O6opynoBanne T «KBantopuym»
Poccuiickas aneKkTpoHHas IKona:
BanentHoctb. DnekrpoorpunarenbHocTh. CTeneHs okuciaeHus. Bemecrsa pOH:
5 https://resh.edu.ru/subject/29/11/
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS
yp yp P O6opynoBanune T «KBanTopmym»
Poccuiickas aneKkTpoHHas IKoNa:
[TonsaTue o qucniepcHbIXx cucteMax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBL. PO
6 M https://resh.edu.ru/subject/29/11/
accoBas J0JIs BELIECTBa B pacTBOpE
a & p p Ob6opynosanue AT «KBantopuym»
o Poccuiickas anexkTpoHHas IKona:
Knaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX COSTMHEHUH. PO
7 https://resh.edu.ru/subject/29/11/
['eneTnueckas cBs3b HEOPraHUYECKUX BELIECTB, PA3JIMUHBIX KJIACCOB
Ob6opynosanue AT «KBantopuym»
. . . Poccuiickas anexTpoHHasl MIKoIa:
8 Knaccudukarus XuMHUYECKUX pEakiuii B HEOPraHWIECKOW U OpraHnYeCKOn P

https://resh.edu.ru/subject/29/11/
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XUMHU. 3aKOH COXpaHCHUA MACChI BCIICCTB; 3aKOH COXPAHCHUSA U
MMpeBpaliCHUs SHCPIUH IIPHU XUMHUYCCKUX PCAKIUAX

Ob6opynosanue AT «KBantopuym»

Ckopoctb peakiuu. OOpaTuMble peakiini. XUMHYECKOE paBHOBECHE.

Poccuiickas a5ekTpoHHas WKona:

9 JIaboparopHsrii omeiT Ne 1. PaznoxeHue mepokcuaa BOI0poaa B MPUCYTCTBUU https://resh.edu.ru/subject/29/11/
KaTajim3aropa Oo6opynosanue JIT «KBantopuym»
Wuctpykrax no texauke 6e3onacHocTH. [Ipaktuueckas padora Ne 1. Bausinue Pocenticias S1eKTpOMHaL UIKona:

10 o ' . o https://resh.edu.ru/subject/29/11/

a3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUECKOU PEaKIIuu
P P p peakt Oo6opynosanue JIT «KBantopuym»
DrexkTpoauTHUYecKas quccorranus. [ToHstre o BogopoHoM nokasarese (PH) 5
pactBopa. Peakiiuu nonHoro oomena. ['uiponu3 opraHuueckux u Poceniicias S7eKTpOMHa UIKona:

11 ’ ’ . https://resh.edu.ru/subject/29/11/

Heoprannueckux Bemects. JJaboparopusrit onbiT Ne 2. Onpenenenue pH
Oo6opynosanue T «KBantopuym»
pacTBopa coJid
Poccuiickast 35ieKTpOoHHAas MIKOA:
OKHCIUTENTEHO-BOCCTAHOBUTENBHBIC peakinu. [ToHsTre 00 31eKTposm3e .
12 . https://resh.edu.ru/subject/29/11/
acCIlJIaBOB M PaCTBOPOB COJIEH
p p p Oo6opynosanue JIT «KBantopuym»
Poccuiickast 351eKTpOoHHAas MIKOA:
13 KontpoabHas padora Ne 1. Teopetnyeckne 0CHOBBI XUMUHU https://resh.edu.ru/subject/29/11/
Oo6opynosanue T «KBantopuym»
Meramisl, ux nojoxenue B [leproauueckoil cucTeMe XUMHYECKHUX JIEMEHTOB Poccuiickast >JIeKTpOHHAS MIKOJIA:

14 J1. 1. MenneneeBa 1 0COOGHHOCTH CTpOeHHUs aToMOB. OO01THe hU3HIecKre https://resh.edu.ru/subject/29/11/

CBOMCTBA METAJIJIOB O6opynoBanune T «KBantopuym»
. . Poccuiickas aneKkTpOHHas IKONa:
CrutaBbl METAIUIOB. DIIEKTPOXUMUYECKUN Psijl HAPSY)KEHUM METAIIJIOB. .

15 ~ . https://resh.edu.ru/subject/29/11/

JIaboparopusiii onbiT Ne 3. B3auMoeilicTBre METAIJIOB ¢ PACTBOPAMH KUCIIOT
O6opynoBanune T «KBantopuym»
XHWMHYECKUE CBONCTBA BAXKHEHUIIINX METAJUIOB (HATPUM, KAJIUMA, KAJIbIIHH, Poccuiickast >71eKTpOHHAS MIKONA:

16 MarHuii, aJroMUHUIN) U UX coenuHeHuii. Jlabopatopuslit onbIT Ne 4. https://resh.edu.ru/subject/29/11/

XuMHUUecKue CBONCTBA mienouei O6opynosanue AT «KsanTopuym»
o . . Poccuiickas anexkTpoHHas IKona:
XUMUYECKHE CBOMCTBA XpOMa, MEIIN U UX cOeAMHEHUN. JIabopaTOpHBIi OTIBIT .

17 . N https://resh.edu.ru/subject/29/11/

Ne 5. Xummnueckue cBOMCTBA HEPACTBOPUMBIX OCHOBAHHUI
Ob6opynosanue AT «KBantopuym»
18 XuUMHUUYECKHE CBOMCTBA LIMHKA, Kelle3a U UX CoeTuHeHu. JTabopaTopHbIit OMbIT Poccuiickas seKTpoHHAas IKOJa:

Ne 6. Xumuueckre cBoicTBa aM(pOTEPHBIX THIPOKCUIIOB

https://resh.edu.ru/subject/29/11/
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Oo6opynosanue JIT «KBantopuym»

WuctpykTax no texuuke 6e3onacHocTH. [Ipaktudeckas padorta Ne 2. Pemenue

Poccuiickas 35ekTpoHHas WKona:

19 https://resh.edu.ru/subject/29/11/
3KCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «MeTamuibD)
Ob6opynosanue AT «KBantopumym»
o Poccuiickast 351eKTpoHHas Kona:
Hewmerannsl, ux nonoxxenue B [lepuoandeckoi cucteMe XMMUYECKUX )
20 https://resh.edu.ru/subject/29/11/
aneMenToB JI. 1. MenneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB
Oo6opynosanue JIT «KBantopuym»
dusnyecKre CBONCTBA HEMETANIOB. AJNIOTPOIIHS HEMETAIIJIOB (Ha MpUMepe Poccuiickas 3neKTpoHHAas MIKOJA:
21 KHCII0po/a, cepbl, pocdopa u yriepoaa). Jlaboparopusiit onbiT Ne 7. OOpasiisl https://resh.edu.ru/subject/29/11/
HEMETAJIJIOB — IIPOCTHIX BEIIECTB Ob6opynosanue AT «KBanToprym»
XUMHUYECKHE CBONCTBA TAJIOTEHOB, CEPhI M MX COeNMHEHUM. JlabopaTopHbIii Poccuiickast >7eKTpOHHAs IKOJIA:
22 onbIT Ne 8. XuMudeckre cBOMCTBA KUCIIOT (Ha MIPUMEPE COJISTHON MIIM CEPHOMN https://resh.edu.ru/subject/29/11/
KHCJIOTHI) O6opymnosanue T «KBaHTOPHYM»
Poccuiickast 351eKTpOoHHAas MIKOA:
23 XuMHYecKre cBOWCTBa a30Ta, (hocodpa U UX COeTUHEHUH https://resh.edu.ru/subject/29/11/
Oo6opynosanue T «KBanTopuym»
XUMHUYECKUE CBOMCTBA yIiIepoa, KpEMHUS U UX coenuHeHuid. JlabopaTtopHbIi PoccHiickast diekTpoHHas WIKO;
24 ’ ' https://resh.edu.ru/subject/29/11/
onbIT Ne 9. BzaumonpeBpaiienne kapOOHATOB U THAPOKApOOHATOB
Oo6opynosanue T «KBanTopuym»
Poccuiickast 351eKTpOHHAs IKOJA:
25 [IpumeneHre BaXHEUIIINX HEMETAJIOB U UX COCTMHEHUI https://resh.edu.ru/subject/29/11/
O6opynoBanne T «KBantopuym»
. Poccuiickas aneKkTpoHHas IKona:
O60061enre u cucreMaru3alus 3HaHui o Teme «Hemeramner». Beruucnenus .
26 . . https://resh.edu.ru/subject/29/11/
10 YPaBHEHUSIM XUMHUUYECKUX PEAKLIMU U TEPMOXUMUUYECKUE PACUETHI
yp peaxt P p Oo6opynoBanune T «KBantopuym»
Poccuiickas anexkTpoHHasl LIKona:
NuctpykTrax no texuuke 6ezonacHoctu. [Ipaktuueckas pabora Ne 3. Pemenue .
27 https://resh.edu.ru/subject/29/11/
JKCIEPUMEHTAIBHBIX 3a1a4 110 TeMe «Hemeramibn
Ob6opynosanue AT «KBantopuym»
Poccuiickas anexkTpoHHas 1IKoIa:
28 KonTtpoabsnas padora Ne 2. «Metamne. «Hemeramnsn https://resh.edu.ru/subject/29/11/
Ob6opynosanue AT «KBantopuym»
29 Heoprannueckue u oprannyeckue KMCJIO0Thl. Heopraumyeckue u opraHnueckue Poccuiickas anekTpoHHas mIKoJa:

OCHOBaHUsA

https://resh.edu.ru/subject/29/11/
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Oo6opynosanue JIT «KBantopuym»

AmboTepHbIe HEOPraHUYECKHE U OpPraHnYecKre coequHeHus. [ eneTnueckas

Poccuiickas 35ekTpoHHas mkona:

30 1 https://resh.edu.ru/subject/29/11/
CBSI3b HEOPraHMYECKUX U OPTAaHUYECKUX BEILIECTB OGopynosane [T «KBanTopmyn»
Ponb xumun B o6ecrieueHuu 3K0J0THUECKON, JHEPreTUYECKON U MUILEBOM Poccniickast oekrp OFTHA IIKOMA:
31 1 https://resh.edu.ru/subject/29/11/
0€30MMacCHOCTH, PAa3BUTHUH MEIUIIUHBI OGopyosarue JIT «KBaHTOPHYM
[IpencraBnenus: 06 0OMMX HAYYHBIX IPUHIIATIAX TTPOMBIIIUICHHOTO MOTYYCHUS Poccniickast onekrp OFTHA ILIKOIA:
32 . 1 https://resh.edu.ru/subject/29/11/
BKHCHIIMX BELICCTR Ob6opynosanue AT «KBanToprym»
Poccuiickast 3neKTpoHHas MIKOJIA:
33 YenoBek B MUpE BEILLIECTB U MaTEPHAIIOB 1 https://resh.edu.ru/subject/29/11/
Oo6opynosanue AT «KBantopuym»
Poccuiickast 35ieKTpOHHAs MIKOA:
34 XUMHUS U 3I0POBBE YEIOBEKA 1 https://resh.edu.ru/subject/29/11/
Oo6opynosanue JIT «KBantopuym»
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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Juist peanu3anum y4eOHOI 0 COACPKAHUA UCIIOJIb3YyeTCH:

yueOHO-MeToaMYecKoe odecnedeHne 1Jisl y4eHUKa
Xumus, 10 knace/ Pymsurtuc I'.E., ®enpaman @.I7., AkumonepHoe o6mecTBo «M31aTenscTBO
«IIpocsemenue»
Xumus, 11 knace/ Pymsurtuc I'.E., ®enpaman @.I7., AkunonepHoe odmiectBo «M3m1aTenbcTBo
«IIpocBerenue
Xumus: 10 Ki1.: 3JI€KTPOHHOE MPUIIOKEHNUE K YUEOHUKY.
Xumus: 11 Ki1.: 3€KTPOHHOE MPUIIOKEHNUE K YUEOHUKY.
I'apa H.H. Xumus: 3amaunuk ¢ «nomomuukom»: 10 kmace / H.H. Tapa. — M.:
«IIpocBemenue
Pemenue 3anay no xumuu. Xomuenko M.I'. - M.: 2010 - 256 c.
Opranunyeckast xumusi. Camoyunrens. @penkens E.H. - M.: 2018. - 414 c.
VYuumcs pemarts 3a1aun no xumuu. 8-11 knaccsl. bouapaukosa P.A.
Kpatkuit kypc xumuu. [locobue ans nocrynaromux B By3sl. Kyssmenko H.E., Epemun B.B.,
ITonkoB B.A. - M.: Briciias mikoia, 2002. - 415c.

. HoBBIi1 cripaBOYHMK MO XMMHHU JAJIsl HIKOJIBHUKOB M adbutypuenToB. ['yzeit JI.C., Ky3nenon

B.H. - M.: 1999 - 354 c.
yueOHO-MeTOoAMYecKoe obecrnedeHHe A/l yIUTes

Pymutuc I'.E. Xumus: 10 xn.: yue6. mis obmeodpazosar. Yupexnaenuii / I.E. Pymutuc,
@.I'. ®enbaman. — M.: [IpocsenieHue.
Pymutuc I'.E. Xumus: 11 xn.: yue6. mis ob6meodpazosar. Yupexnaenuii / I'.E. Pymsuruc,
@.I'. ®enbaman. — M.: [Ipocsenienue.
Xumust: 10 KI1.: 2JIEKTPOHHOE TIPUIIOKEHUE K YUeOHUKY.
Xumust: 11 KI1.: 2JIEKTPOHHOE TIPHIIOKEHUE K YICOHUKY.
INapa H.H. Xumus: 3agaunuk ¢ «momontaukom»: 10 kmacce / H.H. I'apa. - M.: IIpocBemnienue.
l'apa H.H. Xumus. Pa6oune nporpammel. [IpenmerHas nunus yueOHukoB I.E. Pym3utuca,
@.I'. Denpamana. 8-11 ximaceel/ H.H. I'apa. - M.: [Ipocsernienue.
Pamenkuit A.M. Xumus: aunakrudeckuit matepuan: 10-11 xin. / A.M. Pagenkuii. - M.:
[IpocBemenue.
I'apa H.H. Xumus. Ypoxu: 10 k. / H.H. I'apa. - M.: IIpocBemnienue.
I'apa H.H. Xumusa. KontposibHble u nipoBepounbie padotsl. 10 - 11 kmaccer / H.H.I'apa. —
Hpoda.

odopynosanme AT «KBanTopuym»
uudposas nadopaTopus « Xumus» npoduisHas A neaarora
uuposas nadopatopus «Pu3nka» npoduiibHas i Megarora
uudposas nadopatopus «buonorus» npoduabHas IS egarora
rdpoBast 1a6opaTopHs MO IKOJIOTUU
AQHAIUTUYECKUE BECHI

nugpoBbie 00pa3oBaTesIbHbIE PECYPCHI H PeCYPChI CeTH HHTEPHET

oubmmoreka [{OK
oubnmoreka POIII
https://foxford.ru/
https://interneturok.ru/
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