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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
oO1mielt cTpareruy 00y4ueHusi, BOCIUTAHUS M Pa3BUTHs O00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aly  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 CpeHero o0Imero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe IO XMMHHM C y4€TOM creun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a TakXke C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W SKM3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XHMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
MI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 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
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO 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 IMporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3Y4YeHHIO Yy4eOHOro Marepuajga u oOyClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHUYECKUX YpPOBHAX. 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
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHUs IMEpBOHAYATLHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI Ha YpOBHE OCHOBHOTO o0O0mmero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHUS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydYaromMMCsl TMPEIOCTaBISETCS BO3MOKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUYECKUX TMO3UIIUH,
Iy0Ke TOHSATh HCTOPUYECKOE HW3MEHEeHHE (YHKIHMH HTOro 3aKkoHa — OT
o0o0maroie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnasa cucrema 3HaHMM O BaXXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XHUMHUUYECKHUX PEAKIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTSX TMpOTEKaHus nonoiHserca B kKypcax 10 um 11 xiaccos
3JIEMEHTAMH COJICP)KAHUSA, HMEIONIUMH KyJIbTYPOJIOTHUYECKHUM W MPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PACKpPBIBAIOT €€ pOJib B II03HABATEIBHOW M NPAKTUYECKOU
JESATeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYHUMBIX
npoOjeMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIIMBATH HH(POPMAIUIO U
OpUMEHSATh €€ I TIONOJIHEHUSI 3HAHWUM, PpEIIEHUS WHTEIJICKTyalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 1ie10M conepxanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  ypOBHA  U3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4armMUXcs MUPOBO33PEHUYECCKON OCHOBBI ISl TTOHUMAHUS
dbunocodpckux uaeH, TaKMX Kak: MaTepHaIbHOE E€IUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHrss TMPOTHUBOPEUYM MEXAy HOBbBIMH (akTaMd U TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpodsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agady  BOCIWTaHMS, Pa3BUTUS M COLMAIHM3ALINU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YYEOHBIX JEUCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIS
Pa3TUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpoOjieM, TMOuCKa, aHaliu3a W
00paboTku nHGOpPMAIIUHA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITA IPAKTUYECKOM
U UCCIIEIOBATEINBCKON NIESATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTthke npenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEHEr0 OOIIEro oOpa3oBaHus, MPU ONPESICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJEeW HU3YYCHHUS MpeIMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU Ye€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe N3y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHO AaHHOW TOYKE 3PEHMS TJABHBIMU LEISMU HM3YUYEHHUs MpeIMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 xi1.) siBsIIOTCS

o (QopmupoBaHHE CHCTEMBl XUMHUYECKUX 3HAHUHW Kak  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU



JeKAT KITIOYEBbIE TIOHATHS, (DYHIaMEHTATbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
00001IIeHNIA MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

« (GOpMHpPOBAHUE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS MPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XUMHUYCCKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOMN M MTOBCETHEBHOM KU3HU;

e pPa3BUTHE YMCHHH M CIIOCOOOB JICATEILHOCTH, CBSI3aHHBIX C HAOIOICHUEM H
OOBSCHCHHEM XHMHUUYECKOTO OSKCIEPUMEHTAa, COOJIIOJICHUEM IPaBUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsay ¢ atuM, copepkaTelibHash XapaKTePUCTHKA IeJeH U 3a/1ay U3ydeHUs
npeaMeTa B IporpaMMe 10 XMMUU YTOYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. CerojaHs B
NpernojaBaHud  XMMHUHM B OOJNbIIEH  CTENMeHM OTHAETCs  MPEeANOYTCHHE
NPAKTHYCCKOW KOMIIOHGHTE COJCpXKaHUs OOyYCHHs, OPHCHTHPOBAHHON Ha
MIOJICOTOBKY BBIMYCKHHMKA 00IIe00pa30BaTeIbHON OpraHW3alliy, BIIAJCIONIETO HE
HAOOpOM 3HaHUWH, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSIMHA aKTUBHOTO TIOJNyYEHUsS! 3HAHWA W MPUMEHEHHS WX B PEaTbHON JKU3HU
JUTSL PEIICHUs TPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 9TUM TpM W3YYEHHH TpeaMeTa «XHMHs» JTOMHHHPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKeE TeNIN U 3aa9H, KakK:

ajanraiusi 00yJaroImuxcs K yCIOBHSIM TUHAMUYHO Pa3BUBAOIIETOCS MHPA,
GopMuUpOBaHUE  WHTEIUIGKTYalbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHMsIX, CBI3aHHBIX C BEIECTBAMHU U HX
IpUMEHEHHUEM;

dopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITIETEHIINI), WMEIOINX YHUBEpPCAJIbHOE 3HAYEHUE [JI Pa3IUYHBIX BHUIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBbITa JACATENBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TakKkKe [JIs OICHKA C TO3HIIHM
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YUYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPHOOPETATh HOBBIC
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMU, UCITOJIB30BATh
COBPEMEHHBIE MH(POPMAIMOHHBIC TEXHOJIOTUHU JJIsl MIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAIIUU XUMHYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHEC Y OOYUAIOIIMXCS ACCOIMMMATUBHOTO U JIOTHYECKOTO
MBIIIIEHUS, HA0TIOAATEIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOEHHO



HEOOXOIUMBI, B YAaCTHOCTH, NMPHU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCHHUTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTH B TYMaHHCTHYECKOU
HAIPaBICHHOCTH XUMHUH, €€ BAXKHOW POIM B PEHICHUH TIOOANBHBIX MpoOseM
PaLMOHAILHOTO MPUPOJONOIB30BAHMS, TIOTIOTHEHHSI YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOLIEHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEeHHUs OIbITa
WCITOJIb30BAHUS TOJYyYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUU B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SBJICHUSMH.

B yueGHoM mmaHe cpenHero oOmiero oOpa3oBaHUs NpPEeaMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-Hay4HbIE
peIMEThI.

OO611ee 4Mco 4acoB, OTBEAEHHBIX JUIsl U3YUEHUS! XUMUU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 gaca (1 yac B Heeonto).

COIAEPKXAHUE OBYUYEHUASA
10 KITACC
OPI'TAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBbI OPraHUYeCKON XUMUH

[Ipeamer opraHnYecKoil XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B
NOJIyYEHUU HOBBIX BEILIECTB M MaTepuajoB. TeopHss CTPOCHHS OpPraHHMYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE MO0XKeHUsA. CTPYKTYypHBbIE (DOPMYJIBI
OpraHMYecKuX BewecTB. [oMonorus, wu3zomMepus. XUMUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHECHUAX — OJJUMHAPHBIC U KPATHBIE CBA3U.

[IpencraBienne o kiaccupuKalud OopraHUYecKux BemecTB. HomeHkmaTypa
OpraHWYECKUX COECIMHEHUN (cUCTeMaTUyecKas) W TPUBHAIbHBIE HA3BaHUSA
BOXHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HAaKOMJICHHE ¢ oOpa3laMd OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJICHHE U
ONMCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPALLICHUIO OPTAHUYECKUX BELIECTB
MIpU HarpeBaHuH (IJ1aBJIeHHE, OOYTIIUBAaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKMH psA. Meran u 3TaH —
MpOCTEHIINE TPEACTABUTEIN alKaHOB: (PU3UYECKHE M XUMHYECKHE CBOWMCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXOXKICHUE B MPUPOJAE, MOIyUYCHHE U
MIPUMEHEHHE.



AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PAA. DTWIEH U NMPOINUJIEH —
MPOCTEUIINE NPEACTABUTEIN AJIKEHOB: (PU3MYECKHE WU XHMHUYECKHE CBOMCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAIlUU, OKHUCICHUS W
MOJINMEPU3ALIMH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHYECKUE CBOMCTBA (peakuus nonumepusanuu). [lomydeHne CMHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHMSI, FTOMOJIOTUYECKUH psill. ALETUIICH
— TMPOCTEHIIMKA TNPENCTaBUTENb AJKHUHOB: COCTaB, CTpOeHHE, (U3UYECKUue W
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApATAIUH,
rOpeHus), NoJy4YeHue U NpUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (pU3MUeCKMe U XMMUUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUS), MOIYYEHHE W MpUMEHeHue. Tomnyon:
cocmas, cmpoenue, uzuuecKkue U  XUMUuecKue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAIEKAIIMMU K
pa3JINYHBIM KJIaccaMm.

[IpuponHble HCTOYHHUKU YIJIEeBOAOPOAOB. [IpupomHblii Ta3 U TOMYyTHHIC
HedTsHbie Ta3el. Hedth m €€ mpoucxoxaenue. CriocoOwl mepepaboTku HedTH:
NEPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaduTH4ecKkuil), mnuponu3. [IpoaykTel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIH
yroJib U MPOJIYKTHI €r0 MEePepadOTKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJICHHE C 00pa3laMu IJJaCTMAcC, Kay4yKOB M PE3UHBI, KOJUICKIIHH
«Hebtb» u  «Yroipy», MOJIECTUPOBAHHE  MOJICKYJ]  YIJICBOJOPOJOB |
raJIOT€HONIPOU3BOAHBIX, MTPOBE/ICHNE NPAKTUYECKON PabOThl: MOJyUYEHHE ITUIICHA
Y U3YUYEHHE €T0 CBOMCTB.

Pacuérnble 3anaumn.

BoluncneHuss 1o ypaBHEHHMIO XHUMHUYECKOW peakiuu (Maccbl, 0O0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WX MPOTYKTOB PEAKIIUN ).

Kuciaopoacoaepxamue opranuyeckue coeJuHEeHUs

[IpenenbHple OIHOATOMHBIE CHUPTBL. METaHOI W 3TaHOJN: CTPOECHUE,
dusnueckne W XMMHYECKHE CBOWCTBA (PEAaKIMU C AKTHBHBIMH METaJIaMH,
raJIOr€HOBOJOPO/IAMH, TOPEHHUE), NpPHUMEHEHHE. BoaoponHbIE CBSI3U MEXKIY
MoOJIEKyJIaMu cUpTOB. JlelicTBrEe MeTaHOIa U ATaHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  COHUPTHI. JTUJICHIJIMKOAb W  TJHUIEPUH: CTPOEHHUE,
du3nyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJIEHUCTBHE CO IIEIOYHBIMU
MeTajlJlaM{, KayeCTBEHHAsl peakilisi Ha MHOTOATOMHbIE cnupThl). JlelcTBUE Ha
opraHusMm 4yenoBeka. [[puMeHeHue rimiepuHa U dTUICHTTUKOJIS.




@®eHoJ: CTPOEHHE MOJEKYNbl, (HU3UYECKUEe U XUMUYECKHE CBOWCTBA.
TokcuunocTs (penona. [Ipumenenue denona.

Anpneruabl U kemowuvl. DopMmanpIaerul, aueTalbIACTUI: CTPOECHHUE,
(u3nueckre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBIICHMS,
KAaueCTBEHHBIE PEAKIUH ), OJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAS W
YKCyCHasi KHCIIOTbl: CTPOEHHUE, (PU3MYEecCKHe U XUMHUYECKHE CBOMCTBa (CBOMICTBA,
oOuue /Uil Kiacca KUCIOT, peakuus 3TepupuKaIim), MOTydYeHUEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX
KHACTOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHUE.

CnoxxHble >QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cnoxHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb KHUPOB.

VYrneBonsl: coctaB, KiIaccupUKaluus ~— yriaeBojoB  (MOHO-, JH- W
nojmucaxapuibl). [ 1r0Ko3a — MpoCTEeHIuii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbl, (U3MYECKHME U XUMHUYECKHME CBOWCTBA (B3aUMOJECHCTBUE C
ruapokcuom Menu(ll), oxkucnenue ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TJIIOKO3bl), HaXO0XJACHHE B MPUPOJE, MPUMEHEHHE,
ounonornyeckas poiib. @orocunres. OpykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u memnono3a Kak MpupojHbie monuMepbl. CTpoeHue Kpaxmaia H
HeJuTtoNio3bl.  Pu3Nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KayeCTBEHHAs PEaKIUs C HOJOM).

OKCHEepUMEHTAJIbHBIE METOJAbl M3YyYEeHHUS BEIIECTB M HMX IPEBPAICHUN:
npoBe/eHre, HaOO/IEHUEe W OINHCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Ka4e€CTBEHHBIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKUCICHUE 3TaHOJa
okcuaoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJHIIEPUHA C
rugpokcuaoMm meau(Il)), anpaernaoB (OKMCICHHE aMMUAYHBIM PACTBOPOM OKCH/IA
cepebpa(l) u tumpoxcuaom wmenu(ll), B3ammomeiicTBHe Kpaxmaia C HOJIOM),
MPOBEJICHNUE MPAKTUYECKOM PaOOThI: CBOMCTBA pacTBOPa YKCYCHON KUCIIOTHI.

Pacuérnbie 3anaumn.

BblunciieHHsT 10 YpPaBHEHHIO XWUMHYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM IPOJIYKTa PEAaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB MU MPOIYKTOB PEAKIIIH).

A3zoTcoaepxalire OpraHMuecKue COeINHEHN.

AMUHOKHCIIOTBI KaKk aM(OTEpHbIE OpraHUYECKHUE COeIUHEHHs. Puznueckue
U XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe IiuuuHa). buonormdeckoe
3HaYE€HUE aMUHOKUCIOT. [lenTuebl.

benkn kak NpuUpoOJHBIE BBICOKOMOJIEKYJsIpHbIE coeauHeHus. llepBuuHas,
BTOpPMYHAsl W TPETHUYHAs CTPYKTypa OenaxoB. XHMHUYECKHE CBOMCTBAa OEJIKOB:
TUJIPOJIN3, I€HATypallks, KaUeCTBEHHbIE PEAKIIUU Ha OEJKU.



OKCHEpUMEHTALHBIE METOABl HM3YyYCHHUS BEUIECTB M WX TNPEBPAIICHUMN:
HAOJFOICHUE W OTHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: ACHATYpalUs OCIKOB TpU
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEH NS

OCHOBHBIC TOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCJAMHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AINH, CPEIHSS MOJEKYIISIpHAS
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHCHUH —
MTOJIMMEPHU3AIIHSI ¥ TIOJTMKOHACHCAITHS.

OKCIEPUMEHTAJILHBIE METOAbl HM3YyYCHHS BCIIECTB M WX NPEBPAIICHUN:
O3HAaKOMJICHHE C oOpa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanust MeXIpeIMETHBIX CBSA3CH MPU U3YYCHUH OPTaHUYCCKOW XUMHUH B
10 kiacce OCYIISCTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TMMOHSATUH, TaK W TOHSTHH, SBIISIONIUXCS CHUCTEMHBIMH JIJIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01IKe ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SABJICHUE, HAYYHBIH (PaKT, rUIOTE3a,
3aKOH, TEOpHsI, aHaJN3, CUHTE3, KJIacCU(UKAIUs, NEPHUOANIHOCTD, HAOIOICHUE,
M3MEpEeHHE, YKCIIEPUMEHT, MOJISITMPOBAHHE.

dwuszuka: wmarepus, OHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEeKyJa,
DHEPreTHYECKUN YpOBEHb, BEIIECTBO, TEJIO0, OOBEM, arperaTHOe COCTOSHUE
BeIIeCcTBa, GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUSI.

buonorusi: kieTka, opranmsMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCHHTE3, OMOJIOTMYECKH aKTHUBHBIC BemecTBa (OCIKU, YTIIEBOJIBI, KUPHI,
dbepMeHTHI).

['eorpadusi: MEUHEpaIIbI, TOPHBIE MOPOJBI, TIOJE3HBIC MCKOMAeMbIC, TOTLTUBO,
PECYpCHI.

TexHonorusi: mNUIEBBIE TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IHUTAHMSI,
MOIOIINE CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE MpenapaThl, MaTepuasbl U3
MCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XuMudeckud anemMeHT. AToMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanw, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeeHUusl 3IEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpalUs aTOMOB.



Ilepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b MEPUOANYECKOIO 3aKOHA M llepnoanueckoi CUCTEMBI
XuMH4deckux vieMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepHOoaM.
3Ha4YeHUE NEPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akuentopHsiil). BomopoaHas cBsizb. BalleHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO M HEMOJIEKYJISIDHOTO  CTPOCHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbl KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKY.

[Tonstne o nucnepcHbix cucremax. VICTUHHBIE M KOJIJIOMIHBIE PaCTBOPBI.
MaccoBas 01 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHMYECKUX COEIMHEHUM. Homenknatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBsI3b HEOPraHUYECKHUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckast — peakius.  Krnaccudukanus — XUMUYECKUX — peakuuid B
HEOPraHMYeCKON M OpPraHMYEeCKOW XUMHUH. 3aKOH COXPAHEHUS MACChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUECKUX PEAKLIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIMUAIOLNIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornanusi. CHIIbHBIC U cl1a0bie IeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTPaJIbHAs, IIEJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
neMoHcTpanusa Taommn «llepuonmdeckas cucremMa XuMU4Yeckux snemeHToB J[. WM.
MenpeneeBay, U3ydyeHHUE MOJENIECH KPUCTALIUYECKUX PEIIETOK, HAOMIOACHUE U
OMMHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KAaTAIM3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIBID YHUBEPCAIBHOTO WHAUKATOPA, PEaKIHUU HOHHOTO O0OMEHa),
MIPOBEJICHUE TIPAKTUIECKON paboThl «BnusiHue pa3nuyHbiX PakTOpoB HA CKOPOCTH
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaum.

Pacu€éTtei 1no ypaBHEHMSIM XMMUYECKHX pPEakUhil, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PacU€Thl C HCHOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumust



Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa u O0COOCHHOCTH CTPOEHUS aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUST HEMETAUIoB (Ha mpuUMeEpe
KHCJI0poJa, cephl, hocdopa u yrieposa).

XHUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs)) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOAHBIX COSTUHEHUIN ).

[IprMeHeHne BaXXKHENIIINX HEMETAIIIIOB U UX COCIUHEHUM.

Mertamibl. [lonoxkenue merannoB B Ilepuognueckoil cUCTEME XUMHYECKHX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTU CTPOCHHS JIEKTPOHHBIX 000JIOUEK
atomoB MetauioB. Ob0mue ¢uzndeckue cpoiictBa MetamioB. CrijiaBbl METAJIIOB.
DIIEKTPOXUMUUECKUI PsiJl HAMPSHKEHU METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KaJbIIUH,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEIb) U UX COSTUHCHUM.

OO6mue crocoObl MoaydeHUs: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W MX IPEBpAILCHUN:
U3y4YeHUEe KOJIJIEKIMU «MeTaibl U CIIaBbl», 00Opas3loB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1au, HAOJIOJIEHUE U OIKCAaHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA AITIOMUHUS C pacTBOpaMu
KHCJIOT U IEJI0YEN, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJLIIOB).

Pacuérnble 3agaun.

PacuéTtpel macchl BemecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecriedeHUH SKOJIOTHYSCKON, SHEPreTUUCCKOW M IHUIIECBOU
0e30MacHOCTH, Pa3BUTHM MEIUIUHBI. [IoHSATHE O HAYYHBIX METOMAaX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIIUN.

[IpencraBinennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO
MOJIY4YECHUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXXHEWIIIME CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepHuajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTepuanbl JJs AJEKTPOHHKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHE WU MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUs W 3J0pOBbE YEIIOBEKA: MPABUJIA HCMOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 UCIIOJIB30BAHUS MPEMAPATOB OBITOBOM XUMHUU
B MOBCETHEBHOMW JKM3HH.

MeXnpeaMeTHbIE CBA3U.



Peanuzanmss  MeXnpeaMETHBIX  CBA3€H Opu  HM3ydyeHUH oOmed u
HEOPraHMYECKOM XMMHH B 11 Kilacce OCyIIECTBIIAETCS YEPE3 UCIIOIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, TaKk W MOHATUN, SBISIOLIUXCS
CUCTEMHBIMHU IS OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO01muMe ecTecTBEHHO-HAYYHBIE MOHATHS: HAy4yHBIM (DaKT, rUmoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKalusi, MEePUOJUYHOCTb, HAOIIOEHUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

@dusuka: MaTepus, SHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOII, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUM YPOBEHb, BEILIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3NUYECKHUE BEJIMYMHBI U €IMHUIIBI WX
U3MEPEHHUs], CKOPOCTb.

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

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

TexHonorus: XMMHU4YECKasi MPOMBILUIEHHOCTb, METAJLUIYPIUs, IPOU3BOJACTBO
CTPOMUTEIBHBIX MATEPUAJIOB, CEIbCKOXO3SUCTBEHHOE IIPOU3BOJACTBO, MHUIIEBAs
OPOMBIIIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUM.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHUS
OoOy4JaromMMHCS TPOTpaMM CpeIHEro oO0Iero o0pa3oBaHUs (JIUYHOCTHBIM,
METanpeMETHbIM M NpeaAMEeTHhIM). HaydHo-MeTonuueckoil OCHOBOWM s
pa3paboOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CPEIHET0 OOIIero
00pa30BaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B cooTBeTCTBMM C CHCTEMHO-AEATENBHOCTHBIM IMOJAXOAOM B CTPYKTYypE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMUS NpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHwMsl BBIJICTICHBI CIEAYIONIUE COCTABISIONIHUE:

OCO3HAaHUE OOYYaIOIMIMMHUCS POCCUMCKOM TPaKJAAaHCKOM HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUYEHHUIO;

L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN TUYHOCTH HAa OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUIUMK 0a30BOM HAYKU XUMUMU;



TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBATbCS B CBOEH
JESATENHPHOCTH TICHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMU, TMPHUCYIIUMH IE€JI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HaJMYHUe MTPABOCO3HAHUS DKOJOTHIECKON KYJIBTYPHl U CIIOCOOHOCTH CTAaBHUTH
I[N ¥ CTPOUTH KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHHUS TpEeAMeTa «XUMHUS» JIOCTUTAIOTCS B
CAVMHCTBE YYEOHOH ™ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMH, COIMOKYJIHTYPHBIMH, TYXOBHO-HPaBCTBECHHBIMU IIEHHOCTSIMU
U WjeajaMu POCCUMCKOTO TPaKIAHCKOTO OOINECTBA, MPUHATHIMU B OOIIECTBE
HOpMAaMHU W TpaBUJaMHU  TIOBEJICHHS,  CIIOCOOCTBYIOIIMMU  IpOIEeccam
CaMOTIO3HAHMS, CaMOpPa3BUTHUS © HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH
00y4Jaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMeTra «XHUMHUS» OTpaKaroT
c(OpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYCCKOW JEATEIHLHOCTH
00ydJaromuxcs Mo peaanu3aiuy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpaKaaHCKOro BOCIIUTAHMSA

OCO3HaHMS 00YYarONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
yBKEHHS K 3aKOHY U MTPABOMOPSIKY;

NpPEICTAaBIEHUs O CONHMAIBHBIX HOpPMaxX M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATENIbHOCTH TIpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7[a4, BHIITOJIHEHUH
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAIU3E PA3TMYHBIX BUJIOB YU€OHOM €SI TEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIUTAHUSA .

[IEHHOCTHOTO OTHOIICHHUS K HCTOPHYECKOMY U HAYYHOMY HACIEIUIO
OTE€YECTBEHHON XMMUH;

yBOXEHHUS K TMPOIECCY TBOpUYECTBa B OOJACTH TEOPUU M TPAKTHUECKOTO
MPUMEHEHUS! XUMHH, OCO3HAHHS TOTO, YTO JTOCTIDKCHHUS HAYKU €CTh PE3yibTaT
JUINTETFHBIX ~ HAONIOACHHUHM, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IOHWCKOB,
MMOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTUKOB,;

MHTEpeCca W TI03HABATECIBHBIX MOTHBOB B TIONYYCHHH W TOCJIEIYIONIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOTO CO3HAHUS, STHIECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSA3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;



TOTOBHOCTH OIIEHUBaTh CBOE MOBEACHHE MU MOCTYNKH CBOMX TOBApHUILIEH C
MO3ULMNA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHM 3THUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

NOHMMAaHUs IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBuwil 0e30macHoOro oOpalleHus C BellecTBaMH B OBITY,
NOBCEIHEBHOM JKU3HU U B TPYJIOBOH JESTEIBHOCTH;

NOHMMAaHUS I1[EHHOCTH TMPaBWJI HWHIUBUIYATIBHOIO U  KOJUIEKTUBHOI'O
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (yMOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATENbCKOM
JEeSTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrWX BHJAX
NEeSITEeNbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUUYECKUX 3aj1ay
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3inyHOro poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYJIOBOW N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJTbHONW TPacKTOPHUH
oOpa3zoBanus, Oyaymer mnpodeccun M peaau3anuid COOCTBEHHBIX IKH3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB U
noTpeOHOCTEeH 00IIIeCTBa;

6) 3K0J10rNYeCKOro BOCIIUTAHMS

9KOJIOTHYECKHU 11€JIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJE, KAK HCTOYHHUKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

NOHUMAaHHS TIO00ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM, BIUSHUS
SKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE ITPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKCHUM XUMHUU IS
pELIeHNs BOIIPOCOB PallMOHAIBHOTO MPUPOI0NOJIb30BAHMS;

AKTUBHOIO HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
NPUPOJTHON cpefie, YMEHHUs MPOTHO3MPOBATH HEOIAroNpHUSATHBIE IKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HAJIM4YUs Pa3BUTOTO 3KOJOTMYECKOr0 MBIIIIEHHUS, SKOJIOTMUYECKOW KYJIbTYpHI,
OnbITa NesTeNbHOCTU IKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHHUKATUBHOM M COLIMAJIbHOM
IIPaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MNPOTUBOCTOATH HJIEOJIOTHH
xemopoouu;



7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHUMAaHUS CIenu(PUKA XUMUM KaK HAyKH, OCO3HaHHS €€ poid B
(bOpMHUPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHSI, CO3JaHUHU IIEJIOCTHOTO
MIPEICTABICHUS 00 OKPY)KAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHUU MpoOJeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU [T COBPEMEHHOM
IMUBUJIM3AIMA: B €€ TyMaHUCTHYECKOW HANpaBIICHHOCTH W BaXHOHW pOJU B
CO371aHUHM HOBOM 0a3bl MaTepPUABHOU KYJIBTYPHI, PEIICHUH TIO0ATBHBIX MPOOJIeM
YCTOWYUBOTO PA3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, YHEPTETUUYCCKOM, TUIIICBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHHM MEIMIIMHBI, OOCCIICUCHUU YCIOBHM
YCIICIIHOTO TPyJa W OSKOJOTHYCCKH KOMMOPTHOW JKM3HM KaXIOro UjIcHA
00I1IeCTBa;

€CTCCTBCHHO-HAYYHOW TI'PaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJIOB
NO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh
noJlydaeMble 3HaHMS IS aHAJIM3a M OOBSICHCHMS SBJICHUI OKPY)KAIOIIETO MUpa H
MPOUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB ¥ UMEIONIMXCSA JaHHBIX C [EJIbI0 IONTYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKOMN TSI TETbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa3oBaHUIO W
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHWW 10 XHMHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax mpopecCuoHaTbHON
JIeSITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMHUs» Ha
YPOBHE CPEJTHETO 001IeTro 00pa30BaHUs BKIIFOYAOT !

3HAYMMBbIe 1T (OPMHUPOBAHHS ~ MHPOBO33PECHUS  OOyJarONIUXCS
MEKIUCIMIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPa’KAIOIIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa MW CHeOU(PUKY METOJI0B ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIICCTBO, DHEPIHS, SBICHUE,
MIPOIIECC, CHCTEMa, HAyYHBIH (haKT, MIPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeOBaHNE, HAOIIOICHUE, N3MEPCHHE, SKCIICPUMEHT H JIPYTHE);



YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBaoIne (dbopMHpoBaHUE (G yHKIIMOHATIBHON
IPaMOTHOCTH U COL[MAIIBHOM KOMIIETEHIIMH 00yYaroIUXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOEHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHbIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MetanpeaMeTHbIE Ppe3yabTaThl OTPAX)arOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TMO3HABATEJIILHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH MO3HABATEJIbHBIMU
JEeUCTBUSIMM:

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAessaTh LEJIH JESTEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThl IEATEIbHOCTH C MTOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE TTOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUI;

BBLIOMpATh OCHOBAaHMSI W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUi;

YCTAHABJIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIAY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U NPOTHUBOPEUYHS B paccMaTpUBAEMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUH CUMBOJHWYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas ¢opMmysa, ypaBHECHHE XHUMHYCCKOU
peaKkiui — MPU PEHICHUU YYEOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIBHBIE MPEACTABICHUS ISl BBISBICHUS XapAKTEPHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIeI0BATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAMHU METOJI0B HAYYHOIO ITO3HAHUSA BEIIECTB M XUMHYECKUX
peaKuunii;

(bopMyITHPOBATH MEJIH U 33JI1a91 HCCIICIOBAHMS, UCITOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYIUPOBAHHBIE BOIMPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI i1 (POPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;



BIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS U  TPOBEACHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOAATh 32 XOJIOM
mpolecca, CaMOCTOSITENIbBHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJILTATOB MCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTth OMNbIT YYEHHUYECKOM HCCIEOBATEIbCKOM UM MPOCKTHOU
NEATeNIbHOCTH, TMPOSIBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajady, MPUMEHEHUIO Pa3IUYHBIX
METO/IOB MO3HAHUSI.

3) pabora ¢ nuapopmMaumeii:

OPUECHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAaX WHMOpManuu (HAy4dHO-
NoMmyJiApHasi JUTEpaTypa XUMHUYECKOTO COJIEpXkKaHWs, CIPaBOYHBIC MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh MHQPOPMAIUIO PA3TUYHBIX BUAOB U (HOpM
peCTaBICHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTHBOPEUYUBOCTH;

dbopMynTUpOBaTh 3aNPOChl U MPUMEHSITh PA3IUYHBIE METOJBI TIPU TIOWCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIOJHEHUS y4YEeOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

npUOOpEeTaTh OMNBIT HCIOIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TIpe/CTaBICHUS
uHbOpMaIK (CXEMBI, TpapUKU, JTUArpPaMMBbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpejAcTBa npu padoTe ¢
XUMHYECKOW WHGpOpMalMe: MPUMEHITh MEXIpeaMeTHble (pu3nyeckue W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIBI, a00peBHATYPBI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISIAHOCTH.

OBiaeHne yHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHU AeiICTBUSMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ Iuajora W/win
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpPOBaTH CBOM  NPEIJIOKECHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUEN pe3ylbTaTOB I03HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOJIHEHUU
XUMHUYECKOTO 3KCIMEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MYTEM COIVIACOBAHMS TMO3ULUNA B
X0J1€ OOCYKJICHUSI U OOMEHA MHEHUSIMHU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TMO3HABATEIBHYIO
NEeATEeNbHOCTh, OmpeAessisi e€ Ledu M 3aJayd, KOHTPOJHUpPOBAaTh M IO MEpe
HEOOXOJUMOCTU KOPPEKTHUPOBATH MpeAjiaraéMblii  ajlroOpuT™M JACHCTBUM TMpuU



BBINIOJIHEHUN YYEOHBIX M HCCJIEAOBATENbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (}exTuBHBIN crnoco0 HMX pemeHus ¢ Y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHaJIN3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMUS»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHHUM O  XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJM XUMHUM B TO3HAHUU SBJICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71a
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHMI, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAralIINE TMOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIM O00BEM, YIIEpPOIHBIM CKeleT, (yHKIMOHAJIbHAs TpyMIa,
paguKall, U30MepHUsi, ©30MEPhL, TOMOJOTHYECKUN PsiFl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOPOJIT M a30TCOAEPIKAIINE COEIUHEHUS, MOHOMED, IMOJUMEpP, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCINHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHMUS,
JeKalllMe B OCHOBE IOHMUMAaHUS NPUYUHHOCTU M CUCTEMHOCTM XHMHUYECKUX
SABJICHUN, (DAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUH U
0€30MacHOM HCIIOJIb30BAaHWM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEpHBIC MPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHN HCIIOJIIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIEHHOM)
dbopMyn  OpraHMYEeCKMX BEHIECTB U  YPaBHEHHM XUMHUYECKHX pEaKIHi,
M3rOTABJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHWX BEHIECTB [JIs WJUIKOCTPALIMU HX
XUMHYECKOrO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYeCKUX BEIIECTB IO UX COCTaByY U CTPOEHUIO K OINpeaeIEHHOMY
KJIaccy/Tpynne CcoeauHeHuM (YriaeBOAOPOIbI, KHUCIOPOA U a30TCoJepriKaliue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEJUHEHHUsSI), J1aBaTh UM Ha3BaHHUS IIO
cucreMarnueckoit HoMmeHkinatype (IUPAC), a Taxke NpUBOAUTH TPUBHUAIBHBIC
Ha3BaHUsI OTMACJIBHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIWICH, AaleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTE€ApUHOBAsI KUCIIOTA, IITI0K03a,
bpykTo3a, Kpaxmall, HeJUIH003a, TIIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHCHUAX (OMHAPHBIC U KPaTHBIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXpPaHEHMsI MaCChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIWYHBIX NPEJICTABUTENICH pPa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 3TaH, JITWJICH, NPOMUJICH, alleTHJICH,
Oyranuen-1,3, metunbOyranuen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, aleTalbJeru, MypaBbUHasi M YKCyCHasi KHUCIOTBI, TJIOKO3a,
Kpaxmall, 11eJITI0103a, aMUHOYKCYCHAsI KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XHUMHUYECKHX PEAKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
IPAKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoOTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIUMCICHUS 10 XHMHUYECKHM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKIINH);

chopMHUPOBAaHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TPU U3YUYCHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHNUE),
MCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHAE 3HAHUS IS TPUHSATHS PEIICHUA B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C BEIIECTBAMH M WX
MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATH TIPABIIIA TTOJIB30BAHUS XUMHYECKON
MOCy/IoM U J1TabOpaTOpHBIM O0OpPYAOBaHUEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKIIUSAMH TIO BBITIOJIHCHUIO JTA0OPATOPHBIX
XAMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHUH ITUTAHUPOBATH W BBITIOJHATh XUMHUYECKUM
AKCIIEPUMEHT (TIPEeBpaIEHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE



STWIEHAa M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE PEAKUUU OPTraHUYECKUX
BEILIECTB, JeHaTypalus OCJIKOB MpH HArpeBaHUH, I[BETHHIE peakiuu OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKM O€30MaCHOCTH MNpU OOpalieHUuH C
BELIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 JKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHHUU COOTBETCTBYIOLIUX
peakuuid ¥ GopMyJIUPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuUja  IKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJACHUST B OBITY M TPYJAOBOM JEATENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha KUBbIE OPraHU3Mbl OMNPENEAEHHBIX OPraHHUYECKHX
BEIIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M TMPEJOTBPAIEHUS WX BPEJAHOIO BO3JCUCTBHS HAa OPraHU3M
YeJI0BEeKa;

JUtsi 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAxX TIO3HAHMS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloUIUXcs: YMEHHE HCIOJIb30BaTh
penbepHO-TOUEeUHYI0 cucTeMy oOo3HaueHud JI. bpains s 3anucu XuMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B T[O3HAHUM SBIICHUU
npupoAbl, B (QOPMUPOBAHMM  MBIIUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /IS PEIICHUS MPAKTHYECKUX 3a1a4
M DKOJOTUYECKU OOOCHOBAHHOIO OTHOIIEHHSI K CBOEMY 3J0POBBIO U IMPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOW  XUMHYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUH 3JIEMEHT, aToM, M30ToIl, S-, P-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPHUIATEIIBHOCTD, CTEIIEHb OKHCIIEHUS, XUMUYECKasl CBS3b
(KoBaJeHTHAsI, MOHHAS, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTAINIMUECKash peléTka,
TANBl  XUMWYECKUX  PEAKLIHMH, PACTBOpP, IJIEKTPOIMUTHI,  HEIJICKTPOJIUTHI,
ANEKTPOJUTHYECKAS. JIUCCOLUMALMUSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW PEaKIMH, XUMUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEOopHs



AJIEKTPOJIMTUYECKON Aucconuanuu, nepuoanyeckut 3akoH . M. Meunneneesna,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHHUs W MPEBPAILLICHUS YHEPIUU
MpU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE NMOHHWMAaHUS MPUUYUHHOCTU U
CUCTEMHOCTU XUMHUUYECKUX SIBJICHUU, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCeHUU U 0€30MMaCHOM HCMOJIb30BaHUU BaXKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XMMHUYECKYIO CHUMBOJIUKY JIJIS
cocTaBieHuss (OpMyJ BEIIECTB U  ypaBHEHUW  XUMHUYECKHX  PEaKIIHi,
cucreMmarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid Tra3, YIVICKUCHBIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIIEHas U3BECTh, MUTHEBAS CO/IA, TUPHUT U JIPYTHUE);

c(hOopMUPOBAHHOCTh YMEHUM ONPEENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAUMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMUUYECKOMU
CBs3U (KOBaJICHTHAs, MOHHAS, METANTMYECKasi, BOJIOPOIHAS) B COSAUHCHUSIX, THII
KPUCTAJUIMYECKON PEHMIETKH KOHKPETHOrO BEHIECTBA (ATOMHAs, MOJIEKYJIApHas,
MOHHAs1, METAJUIMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeaeiIE¢HHOMY Kiaccy/Tpymie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, O0BSICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (PYHKITUY;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuoaoB Ilepumonnueckoil cucteMbl
XuMH4eckux 3aemeHToB JI. M. MeHaeneeBa, MCHOJIB3ys IMOHATHSA «s-, P-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
1o nepuoaam u rpymnmnam [lepuoamyeckoit cucremMbl Xumudeckux 3imemMeHToB . U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHWX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE TE€HETHYECKOW CBSI3M MEXIY HEOPTraHUYECKHUMU
BEIIECTBAMU C IMIOMOILBIO YPABHEHHM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIHUPOBATH XUMUYECKHE PEAKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArupyIOIIUX BEIIECTB, TEILIOBOMY



s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPAaBHEHUS PEAKIMN pPa3IUYHBIX
THUIIOB, TIOJIHBIC ¥ COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TTPU KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIMH, MOATBEPKAAIONINE
KaUYeCTBEHHBIH COCTAaB PpA3JIUYHBIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBATh CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH MOCPEJICTBOM COCTaBJIEHHUS JIEKTPOHHOrO OanaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTeP CMEIICHUS] XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (nmpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIeXKaIue B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEJACTaBICHUN 00 OOIMX HAy4YHBIX MNPUHIUIAX U
HKOJIOTHYECKUX MPOOIIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI MNPOBOAUTH BBIUUCIEHUS C HCIOJIH30BAHUEM
MOHSITHSI «MaccoBas J0JiA BEIECTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUN ra3oB
IpU XMMUYECKUX PEaKLMIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMii Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MpaBUia MOJIb30BAHUS XUMHUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBWja OOpaIIeHHS C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCHEPUMEHT (pa3yioKeHUE MEePOKCHAA BOJAOPOJA B MPHUCYTCTBUU KaTaau3aTropa,
ONpeNIeJICHHEe CpeAbl pPacTBOPOB BEIIECTB € MOMOILIBID YHUBEPCAIBHOIO
WHNKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIInH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakiuu Ha cynbdaT-, kapOoHAT- H
XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTaBISATh PE3YJAbTAThl XUMHYECKOrO0 DJKCIEpUMEHTa B (QopMme 3amucu
YpaBHEHHUM COOTBETCTBYIOIIUX pPEAKUUA U (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3yJIbTATOB,;



c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBAThH XUMUUECKYIO
nHpopMalMio, TMOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
1eaecoo0pa3Horo TOBEJAeHUs B OBITY W TPYIOBOM JESATEIBHOCTH B LEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OTMAaCHOCTh BO3JCHCTBHS Ha KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAas
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
PEIOTBPAILICHHS UX BPEIHOTO BO3JICUCTBHUSI HA OPraHU3M YEJIOBEKa;

JUIS 00YYaIoIIMXCSl ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
NPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYarOUIUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
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ppona B
OpPraHuYeCKuX

COCAMHECHUAX
»

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

Cocrtosguue
AJICKTPOHOB B
aTtome

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

DIIEKTPOHHAs
pupoa
XUMHYECKUX
CBsI3€H B
OPraHn4ecKou
XUMHH

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

IIpencraBnen
ue o
Kiaccudukart
17051
OpPraHUYECKUX
BEIIIECTB.
Homenxknatyp
a
(cucremaTnye
cKasi) u
TPUBUAIbHBIE
Ha3BaHUs
OpraHHYECKUX
BEILIECTB

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



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

DNEeKTPOHHOE
u
MIPOCTPAHCTBE
HHOE
CTpOCHHE
AJIKaHOB.

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

AlKaHbI:
COCTaB U
CTpPOCHHE,
TOMOJIOTUYECK
U psiz

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

Mertan u 3TaH
MIpOCTENIINE
MPECTaBUTEN
H aJKaHOB

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

10

AKeHsbI:
COCTaB U
CTPOCHHE,
HOMEHKJIATyp
a.

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

11

XUMHYECKHE
CBOMCTBaA
AJIKEHOB.

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

12

DTWIEH U
MIPOIUJICH —
MpocTeuie
MIpeICTaBUTEN
U aJIKEHOB

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

13

[IpakTuyecka
st pabota Ne 2.
«Tonyyenue
STUJIEHA U
W3Yy4YEHUE €ro
CBOMCTB»

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

14-
15

AJIKaaueHBbl.
byraauen-1,3
u
MeTun0yTaau
en-1,3.
[Tonyuyenue/c
HHTETUYCCKOT

0 Kayudyka "
pE3UHBI

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

16

AJIKUHEL:

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



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

COCTaB U
0COOEHHOCTH
CTpOEHMUS,
FOMOJIOTHYECK
U psf.
Aneruner —
MPOCTEUILIHI
MIPEICTAaBUTE
b aJKHHOB

17

XUMHYECUUE
CBOMCTBA
AJIKUHOBB.

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

18

Breraucnenus
o
YpPaBHEHUIO
XUMHYECKOH
peakuuu

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

19

ApeHsl:
OeH301 U
TOJIYOJI.
ToxcuyHOCTH
apeHOB

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

20

duznyeckue
1 XUMHAYECKHE
CBOMCTBA
OeH30a.

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

21

I'enernueckas
CBSI3b
YTII€BOIOPOIO
B,
MPUHAICKA
IHX K
pa3IuYHBIM
Kjaccam

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

22

IIpuposausie
HUCTOYHUKH
YTJIEBOAOPOIO
B: IIPUPOJHBIN
ra3 u
MIOITyTHBIE
HeTsIHbIE
rassl, HeTh U
MIPOAYKTHI €€
nepepaboTKu

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

23

[Ipuponusie

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



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

WCTOYHHUKH
YIJIEBOAOPOAO
B: IIPUPOIHBIN
ra3 u
MOTTYTHEIE
HeTsIHBIE
ras3sl, HepTh U
MPOLYKTHI €€
nepepadboTKu

24

O06o00mmenne u
CHCTEMAaTHU3all
WS 3HAHUM 10
TEME
«IIpenenbHbie
u
HeTIpe3/IebH
BI€
YIJIEBOJOPO/T
Bl

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

24

KontponbHas
pabora 1o
paszneny
«YTI1€BoA0pO
JIbD»

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

25

Ananus
KOHTPOJIbHOM
paboThl

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

26-
27

[IpenenvHbie
OJIHOATOMHEBIE
CIIUPTHI:
METaHOJI K
JTaHOJI.
Bomoponnas
CBSI3b

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

28

MHoroaToMH
bI€ CIIUPTHI:
STUJICHTTUKOJI
b U IJIMLIEPUH

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

29

®enour:
CTpOEHHUE
MOJIEKYJIBI,
¢buznyeckue u
XUMUYECKHE
CBOMCTBA,
IpUMEHEHHE

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



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

30-
31

Anbaeruasr:
¢dopmanbaeru
i@’}
areTaabICT /T

. Aueron

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

32

OnHOOCHOBH
bIC
IIpEJEIbHbIE
KapOOHOBEIC
KHCIIOTHBI:
MYypaBbHHAaAg U
YKCYyCHast

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

33

CaoiicTBa
KapOOHOBBIX
KHCIIOT.
Peaxinu
sTepuduKanu
"

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

34

[IpakTnuecka
st pabota Ne 3.
«CBolicTBa
pacTBopa
YKCYCHOM
KHCTIOTBI»

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

35

CreapuHoBast
Y OJICHHOBAS
KHCJIOTBI, KaK
MPECTaBUTEI
Y BBICIIHX
KapOOHOBBIX
KHCJIOT

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

36

Me1a Kak
COJIM BBICIIHX
KapOOHOBBIX
KHCJIOT, HX
MOJOIIIEE
JICUCTBUE

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

37

CnoxHele
3pHpHI KaK
MIPOU3BO/IHBIE
KapOOHOBBIX
KHCJIOT.
I'mpponus
CJIO’KHBIX

3¢upoB

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



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

38

Kupsr:
THJIPOJIN3,
MIPUMEHEHHE,
Onosioruuecka
s POJIb KUPOB

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

39

VrneBossl:
COCTaB,
KJ1accu(uKaIl
Hsl.
Baxnenmme
MpeACTaBUTEN
H: TJIIOKO03a,

bpykTo3a,
caxaposa

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

40

XuMudeckme
CBOMCTBA
TJIFOKO3EI.
[Ipumenenue.

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

41

Caxapo3a.
Crtpoenue
MOJIEKYIIBI.
CBolicTBa,
MIPUMEHEHHE

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

42-
43

Kpaxman u
LEJUTI0N03a
Kak
MIPUPOIHBIE
MOJIUMEPBI

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

44

[IpakTuyecka
st paboTa No4
«Pemenune
JKCIIEPUMEHTA
JBHBIX 3a]1a4
Ha MOJy4eHHE
u
pacrno3HaHue
OpraHUYEeCKUX
BEILIECTBY

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

45

O06o06mIeHNEe 1
CHCTeMaTHu3all
s 3HAHUH Mo
TeMe
«Kucnoponco
JeprKalue
COCIMHCHUS

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



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

46

KontponbHas
pabota o
paszneny
«Kucnoponaco
JeprKaue
OpraHvyecKue
COEJIMHEHUS»

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

47

AMUHBIL;
METHJIAMUH U
AHWJINH

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

48

AMWHOKHCIIOT
BI KaK
am(poTepHbIe
OpraHWYECKUe
COEUHEHMUS,
X
OHOJIOrTYECKO
€ 3HAUYEHUE.
IlenTuaer

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

49

T'eneTnueckas
CBSI3b
AMUHOKHCJIOT
C IPYrUMH
KJaccaMu
OPraHN4eCKUX
COEIUHEHU.

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

50

benkn xax
MIPUPOTHBIE
BBICOKOMOJIEK
yIISIpHBIE
COEIMHEHHS

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

51

dusznueckue,
XUMHYECKUE
CBOMCTBaA
0eaKoB
MpeBpaIieHue
OCIIKOB B
OpraHu3Me.

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

52

ITousarue 06
a3oTcoziepxa
111070.4
reTePOLUKINY
€CKUX
COCJIMHEHMH.
MUPUINH,

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



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

HHUPPOIL.

53

[TupumuuHo
BEIC,
IIyPUHOBBIE
OCHOBAHHUS

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

54

Hyxkneunossie
KHUCJIOTBI

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

55

Xumus u
30pOBbE
YyeJioBeKa.
JlekapcrBa.

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

56

OcHOBHBIE
IIOHATHUA
XUMHUHU
BBICOKOMOJIEK
YIAPHBIX
COeTUHEHNN

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

57

OcHOBHBIE
METOABI
CHHTE3a
BBICOKOMOJIEK
YISIPHBIX
COEIUHEHU.

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

58

Knaccuduxarr
us 1iacTMace.
TepMmoractu
YHbIE
MOJIUMEPBHIL.
[TonusTHiieH.
[Tonunponuie
H.

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

59

CHHTETUYECK

ue KaydyKu
BOJIOKHA.

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

60

IIpakTryecka
s pabota No5
«Pacrio3nanu
€ IJ1acTMacc u
BOJIOKOH»

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

61

O06o06mIeHNEe 1
CHCTEeMaTHu3all
M 3HAHUM 110
TeMaM
«Kuppl,
YriueBomsl,

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



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

Azotconepxa

e
COCAUMHCHUA»

62

KontponbHas
pabota 1o
TEMaM:
«Kupsl,
VYriuesonsl,
Azotconepxa
e
COEJIMHEHUS»

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

63

Pemenne
pacyeTHBIX
3aja4 Ha
OmpeeeHue
MaccoBO
JIOJIM HJTH
00BEMHOM
BBIXO/a
MPOJIYKTa OT
TEOPETUYECKHU
BO3MOJKHOTO.

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

65

Pemenne
3aJa4 Ha
BBIBOJI
XUMHYECKOH

hopmyIIBI.

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

66

Hroroas
KOHTpPOJIbHAs
pabora 1o
Kypcy
OPraHnu4ecKou
XUMHH

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

67

Anamms
pe3yNnbTaToOB
KOHTPOJIBHOTO
TECTUPOBAHUSA

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

68

Oprannyecka
s XUMUS U

IpUpOaA.

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

69-
70

PesepBHOE
BpeMs

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

OBILEE
KOJIMYECTBO

70

25



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

YACOB I10

I[MPOT'PAMME
11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne Kourpouas | IIpakTnye nugposbie
Tema ypoka Bcee u3yue
n/n HbIE cKHe oOpa3oBartejibHbIE
ro HUS
padoThI padoThI pecypchl
XuMudeckui
3JEMEHT. ATOM.
1-2 https://resh.edu.ru/su
DNeKTpOHHAs 2 .
bject/29/
KOH(puUryparus
aTOMOB
[Tepuoanueckuii
3aKOH 1
[Tepunognueckas
cucremMa
XUMHUYECKUX httos://resh.edu.ru/
s://resh.edu.ru/su
3-4 anementoB JI. U. 2 ) D
bject/29/
MeHnneneeBa, ux
CBSI3b C
COBPEMEHHOU
TEOpHUEH CTPOEHUS
aTOMOB
Banentueie
https://resh.edu.ru/su
5 BO3MO>KHOCTH 1 .
bject/29/
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB
XUMHUYECKUX
AJIEMEHTOB U MX
COEQUHEHUH I10
rpymmnam u https://resh.edu.ru/su
6.78 IIEPUOJIaM. 3 bject/29/
’ 3HaueHue https://resh.edu.ru/su
TIEpPUOIUIECKOTO bject/29/
3aKOHA U CUCTEMBI
XUMHUYECKUX
anemeHToB /J1.W.
Meneneena B
Pa3BUTUH HAYKU



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

9-10

Crpoenue
BEIIIECTBA.
XuMudeckas CBSI3b,
€€ BUBI;
MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOM
cBsa3u. Bonopoanas
CBSI3b

https://resh.edu.ru/su
bject/29/

11-12

BaneHTHOCTE.
DNeKTpOoOTpHUIIATEN
pHOCTE. CTEreHb
OKHCJICHMUSL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

https://resh.edu.ru/su
bject/29/

13

ITongrue o
JTUCTIEPCHBIX
CHCTEMax.
WUctunnasie n
KOJIJTOMTHBIE
pacTBOPBHI.
MaccoBas noins
BEIIICCTBA B
pactBope

https://resh.edu.ru/su
bject/29/

14-15

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHU.
I'enernueckas
CBSI3b
HEOPraHMYECKHX
BEIIECTB,
Pa3IUYHBIX
KJIaCCOB

https://resh.edu.ru/su
bject/29/

16-17

Knaccudukarus
XUMHYECKUX
peakuuii B
HEOPraHUYeCKOU U
OPraHNu4eCcKoOu
XUMHHU. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U

https://resh.edu.ru/su
bject/29/



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

IIpEBPALLEHUS
SHEPruu Ipu
XUMHYECKUX
peakuusax

18

CKopocCTh peakiiuu.
OO6parumbie
peaxiuu.
XUMUYECKOE
paBHOBECHUE

https://resh.edu.ru/su
bject/29/

19

[IpakTrnueckas
pabota Ne 1.
«Bnusaue
Pa3IUYHBIX
(akTopoB Ha
CKOPOCTH
XUMHUYECKOU
peaKImm

https://resh.edu.ru/su
bject/29/

20-23

DNEeKTPOTUTHIECKA
T TUCCOITHAITHS.
Ilonstue o
BOJIOPOJTHOM
nokaszarene (pH)
pactBopa. Peakiuu
HMOHHOTO 0OMEHa.
IMuaponus
OpraHUYEeCcKUuX U
HEOPraHUYECKUX
BEIECTB

https://resh.edu.ru/su
bject/29/

24-25

OKHCITUTEIIBFHO-
BOCCTaHOBHUTEILHBI
€ pPeaKIuu.
ITousarue 06
INEKTPOJIN3E
pacIjiaBoB U
pacTBOPOB coJjiei

https://resh.edu.ru/su
bject/29/

26

KonTposbHas
paboTa 1o paszaeny
«Teopernyeckue
OCHOBBI XUMUI»

https://resh.edu.ru/su
bject/29/

27

Amnanus
KOHTPOJIbHOU
paboThI 1O pazaeny
» TeopeTtnueckue
OCHOBBI XUMUN»

https://resh.edu.ru/su
bject/29/

28-29

Mertanmisl, Ux

https://resh.edu.ru/su
bject/29/
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IIOJIOXKCHUE B
IIepuoauueckoit
CHCTEME
XUMHYCCKUX
anemeHToB []. 1.
Menpeneena u
0COOEHHOCTHU
CTPOEHHS aTOMOB.
OO0mrue
¢buznueckue
CBOMCTBA METAJJIOB

CruraBsl METAJUIOB.

DNEKTPOXUMHUECK
30 it pa h'Ftps://resh.edu.ru/su
y bject/29/
HaIpsHKEHUN
METaJJIOB
XuMHu4deckue
CBOMCTBA
Ba)KHEHIITHX
3132 METaJJIOB (HaTpHiA, h'Ftps://resh.edu.ru/su
KaJIni, KaJIbIIHi, bject/29/
MarHui,
ATIOMUHHN) U UX
COEeIUHEHNN
XuMuyeckue
33-34 CBOICTBa Xpoma, h'Ftps://resh.edu.ru/su
MEIN U UX bject/29/
COEeqUHEHUN
XuMudeckue
35.36 CBOMCTBA IIMHKA, h'Ftps://resh.edu.ru/su
JKelesa u ux bject/29/
COEUHEHNN
IIpakTueckas
pabota No 2.
37 "Pemenue thps://resh.edu.ru/su
AKCIEPUMEHTATbHBI bject/29/
X 3aJlay 1o TeMe
«MeTtame»"
Hemertannsl, ux
MOJIO)KEHHUE B
[Tepuonnueckon
38-39 | cncreme thps://resh.edu.ru/su
bject/29/
XUMHYCCKUX

anemeHTOB [[. 1.
Meunpeneena u
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0COOEHHOCTH
CTPOEHUS aTOMOB

duznyeckue
CBOMCTBA
HEMETaJIOB.
Annotponus
40-41 | memeramios (sa h'Ftps://resh.edu.ru/su
bject/29/
npumMepe
KHCJIOPOJIa, CEPHI,
dbocdhopa u
yriiepoja)
XUMHUYEeCKHue
49-43 CBOMCTBA h'Ftps://resh.edu.ru/su
rajoreHoB, CEPhI U bject/29/
HUX COeIUHEHUI
XuMHUdecKue
CBOIICTBa a30Ta, https://resh.edu.ru/su
44-45 .
docodpa n ux bject/29/
COeqUHEHNN
XuMHu4deckue
46-47 CBOICTBA yriiepoja, h'Ftps://resh.edu.ru/su
KPEMHHS U UX bject/29/
COEeIUHEHNN
[Ipumenenne
48 Ba)KHEUIIINX h'Ftps://resh.edu.ru/su
HEMETAJIOB U UX bject/29/
COEeqUHEHNN
O06o06meHNEe 1
CHCTEMaTHU3alIHs
3HAHUU 10 TEME
«Hemeramby.
49,50, | BrruncieHus mo https://resh.edu.ru/su
51 ypaBHEHUSAM bject/29/
XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKUE
pacy€Tsl
IIpakTrueckas
pabota Ne 3.
59 «Perienue https://resh.edu.ru/su
AKCIIEPUMEHTAJIBHBI bject/29/
X 3aJla4 1o TeMe
"HemeTamnl"»
53 KoHnTtponbsHas https://resh.edu.ru/su

paboTa o Temam

bject/29/
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«MeTtamiel» u
«HemeTamibl»
Heoprannueckue u
OpraHuYecKue
94,55, | KHUCIIOTHI. 3 https://resh.edu.ru/su
56 Heopranudeckue u bject/29/
OpraHuYecKue
OCHOBaHMS
AmdorepHbIe
HEOPraHUYeCKHue 1
OpraHuYeCcKue
57,58, IC“:{I::?EE:ZI;H 3 https://resh.edu.ru/su
59 bject/29/
CBSI3b
HEOPraHUYECKUX U
OpraHUYECKUX
BCIICCTB
Pons xumMuu B
oOecrieueHUn
9KOJIOTUYECKOM,
60,61, | sHepreTnyeckou u 3 https://resh.edu.ru/su
62 MMUILEBOH bject/29/
0e30I1aCHOCTH,
pa3BUTUH
MEIUITUHBI
[IpencraBnenus 06
00IMX HAYIHBIX
MIPUHITATIAX
63-64 | MpOMBIIIIEHHOTO 5 thps://resh.edu.ru/su
bject/29/
MTOJTyYCHUS
BaYKHEHIIINX
BCIICCTB
YenoBek B Mupe
65-66 | Bemects i 9 thps://resh.edu.ru/su
bject/29/
MaTepuasoB
XuUMUS U 3JJ0pOBbE https://resh.edu.ru/su
67-68 2 )
YJeJioBeKa bject/29/
Hrorosoe https://resh.edu.ru/su
69-70 | TecTupoBaHuE B 2 biect/29/
¢dopmate EI'D
OBIIEE KOJIMYECTBO
YACOB I10 70
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 10 knace/ I'abpuensn O.C., OctpoymoB WN.T"., Cnankos C.A.,
AxmmonepHoe o0mectBo «M3natensctBo «lIpocBenienue»
* Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AKHI/IOHepHOG O6III€CTBO ((HSZ[&TG.HBCTBO «HpOCBGHIGHI/Ie»

METOANYECKHUE MATEPHAJIBI JIJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoaudeckoe-mmocooue-mist-yanrens.pdf

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/

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