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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CpEeAHEro oO0Iero o0pa3zoBaHUS
(®OIT  COO), npencraBiaeHHbix B DegepalbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qenepanyy, peaqu3yIOIIMX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOTPaMMBbl, U
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTusi BocnuTaHus B Poccuiickoit
Odenepanun Ha niepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1elt cTpaTteruy 00y4YeHus, BOCIUTaAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
colepKaHus, pPe3yJbTaToB OOy4YeHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreoOpazoBaTeIbHON OpraHu3aluu, SIBISIETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealn3aliy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0O M HOpUpOJHONW cpene. Peammsyercs xumuueckoe oOpa3oBaHHE
o0y4aroUIMXxcs Ha YpOBHE CpeIHEro ooIero oopa3oBaHusl CpeiCcTBaMU y4eOHOTro
npeaMera «XuUMUSA», COIAEPKAHHE W IOCTPOEHUE KOTOPOIO ONpPENEIEHBl B
nporpaMme MO XMMHHU C y4€TOM cCHeuu(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TPHUPOABI M B MaTEpHAIbHON >KM3HHM OOILECTBA, a TaKXke C Y4ETOM
o0mMX 1eneil M MPHUHILMUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT ocoOyio poiib B
COBPEMEHHOW IMBWJIM3ALMK, B CO3IaHUU HOBOU 0a3bl MaTepHalbHOM KYJIBTYpBHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOrO MPEACTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
IpPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHUMAHHUS
BELIECTBEHHOT'O COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHMS B3aUMOCBS3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOAEHCTBYS C JIPYyTMMHU €CTECTBCHHBIMU HAyKaMH, XUMUs CTalla
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJC€HA Ha pEIICHUE
MI00anbHBIX MTPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOMMMHM LENSIMH W MPUHIIMIAMUA CPEIHETO OOIIEro
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM Ui  BBIPAaOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas W HeOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAaHUU M0 HEOPTaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHUH) U
opraHnyecko XxumMuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUU MPU HU3YyYEHHUH
npenMera 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K U3YYCHHIO Yy4eOHOro Marepuana u oOyClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  ONpeeIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSI Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCNMHEHUN, a TaKKEe Ha YpPOBHE CTEPEOXHUMHUYECKHUX U DIIEKTPOHHBIX
npeAcTaBiIeHU O cTpoeHuu BenlecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOOB /IO CIOKHBIX OHMOIIOTHUYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHndeckod XUMHH I[OJy4alOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs IEpBOHAYATILHBIC
NIPEICTABIICHUSI O XUMHYECKOUW CBSI3M, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIINH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3Y4YEHHBI Ha YpOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUsA
TEOPETHYECKU MaTepral H (PAKTOJOTMYECKUE CBEJEHUS O BeEIlIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMUSD» OOy4YarolmMMCsl TMPEJOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJIOTMYECKUX IMO3UIIUH,



riy0Xe TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMA 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHHU, a TAKKE O XUMHUYECKHUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIIBHOW M MPaKTUYECKOU
JEATeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKCHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATHh UHPOPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHMSI 3HAHWM, PEIICHUS WHTEIUICKTYalbHbIX H
AKCTICPUMEHTAIBHBIX MCCIIEIOBATEIBCKUX 3a7a4. B 11e10M conmepkanue y4eOHOro
npeaMera  «XUMHs»  JTaHHOTO  yYPOBHS  M3Y4YEHUs] OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y oOydaromuxcss MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHMUSI
¢unocopckux uuen, TakMX Kak: MaTepUabHOE E€IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHEM, II0O3HABAEMOCTh MPUPOAHBIX SBJICHUNA IyTEM OSKCIHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYMH MEXIy HOBBIMH (aKTaMd U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTUYECKUX MpodieM, a
TaKKe pobseM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTEpHaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTHS U COLMATM3ALNU
oOydJarommuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeaycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIBHBIX YYEOHBIX JEUCTBUI, WMEIONMX 0a30BO€ 3HAYCHHUE IS
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEHIeHUs MpoOieM, TMOWCKa, aHaiu3a W
00paboTku nHGOpMAIIIH, HEOOXOTUMBIX JJIsi MPUOOPETEHUS OIBITa TPAKTUIECKOM
U HCCIIEIOBATENIbCKON JIESITENIbHOCTH, 3aHUMAIOIIEl BaXKHOE MECTO B IMO3HAHUH
XUMUHU.

B mpakTthke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CpeHEr0 00Iero o0pa3oBaHus, MPH ONPEICIICHUN
COJIEpKAaTEeNIbHOM XapaKTePUCTUKU LeJed HW3yuYeHHsl MpeaMeTa HampaBJICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTHU TPAJULIMOHHO MPU3HAETCA (POPMHUPOBAHHE OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeNIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEAECICHUIO LEJIE N3y4YeHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CorynacHO JaHHOM TOYKE 3pEHUsl TJIaBHBIMHU LEISIMU H3YYEHHsS IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBAsItOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEOOXOAUMBIX Il MTPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SIBJICHUU,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON 1 MMOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, copepxaTenbHasi XapaKTepUCTHKA LEeJeH U 3a/1ay U3ydeHUs
npeIMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMHUM B OoJblIed  cTermeHu  OTHA€Tcs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3alliy, BIAJCIONIETO HE
HA0OpoM 3HaHUW, a (YHKIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO TOJYYECHUS 3HAHWM U TMPUMEHEHHS WX B PEaTbHOU KU3HU
JUTSL peHICHUS! TPAKTUIECKUX 3a1a4.

B cBf3u ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEE
3HauYEHWE MPUOOPETAIOT TaAKKE eI U 3a7a4H, KaK:

ajanTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOoBaHUE  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
IPUMEHEHHEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HUMEIOLIMX YHUBEpCAJIbHOE 3HAYEHUE MJi1 Pa3IU4YHBIX BHUIOB
JESTENHHOCTH: PEIIeHUs MpoO0seM, MOUCKa, aHanu3a U 00paboTku WH(OpMAaIUH,
HEOOXOJMUMBIX [ TPUOOpPETEHHs] ONbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B T[IO3HAHWM XHMHUHU, a TakXKe [Ji1 OLEHKU C TO3UIMI
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U NPUPOIHYIO CPENY;



pa3BUTHE IMO3HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEN 00yUaOIIUXCs: CIIOCOOHOCTH CaAMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIb30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
HAyYHO-TIOMYJISIPHOW HHGOPMAIIMA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIMUXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHU M TPOBEJACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0ATBHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONIH30BAHMS, TTOTIOJIHEHHSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TPUHSATUS TPAMOTHBIX pEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSMU.

B yueGHOoM mmaHe cpemHero oOmiero oOpa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeIAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX JJISI M3YUEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctasiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHH: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MarTepuajgoB. TeopHss CTPOECHHUS OpPraHHYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTYypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. loMonorus, wu3zomMepus. XuUMUYECKas CBI3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kiaccupukalud opraHudeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M HUX MPEBPALICHUMN:
O3HAKOMJICHHE C O0pa3laMy OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPALLICHUIO OPTAHUYECKUX BEILECTB
IIpU HarpeBaHuu (TUIaBlieHUEe, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTEIN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHUus] W TOPEHHUA), HAXOXKICHUE B MPUPOAE, MOIYyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
OpOCTEHIINE MPEACTAaBUTENN AJIKEHOB: (PU3MYEeCKHe U XUMHUYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHHUS, TaJOTEHUPOBAHMS, THUApPATALUU, OKHUCICHUS H
NOJIMMEPU3ALIAN ), TOJIYYEHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— TMpOCTEHIIMN TpeACTaBUTENb AJKHHOB: COCTaB, CTPOCHHUE, (u3mueckue Hu
XUMUYECKHE CBOICTBA (peaklMy TUIPUPOBaHUs, TaJIOTEHUPOBAHUS, TUApaTaluy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA
(peakuuu rajJoreHUpOBaHUsS U HUTPOBAHUS), MOJyUYeHHE U NpUMeHeHue. 1o1yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumeHeHnue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPHUHAIICKANUMHA K
Pa3IUYHBIM KJIACCAM.

[IpuponHble UCTOYHUKHM YriIeBOAOPOAOB. IIpUpOAHBI ra3 U IOIYTHBIE
HeTsaHble ra3pl. HedTes u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEpPEeroHka, KpPEeKUHI (TEPMHUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX NMPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE C oOpa3luaMu IUIacTMAacCc, KaydyyKOB M PE3HHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITHIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJAYKTA PEAKIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconep:xkamue opraHnyecKkue coeuHeHUus

[IpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOJI W 3TaHOJN: CTPOECHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEakiMu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METAHOJA U 3TAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHUYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajlaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE crnupThl). JleiicTBue Ha
Opra’usMm 4yesoseka. [I[puMeHeHne rMnepruHa U TUIIEHTIIUKOJIA.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [I[pumenenue penomna.

Anpnerunipl U kemowuvl. Dopmanpierui, aueTAIbIETUI: CTPOCHHE,
¢usnyeckue U XUMHYECKHE CBOWCTBA (pEaKLMU OKUCICHHS UM BOCCTAHOBJICHMUS,
KayeCTBEHHBIE PEAKIINH), I0TyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHCIIOTBI: CTpOEHHE, (PU3NYECKUe U XUMUYECKHE CBOWCTBA (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, PEaKIusl 3Tepu(pUKaIiK), TOTydeHUE U IMPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble 3(QUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KuCIOT. ['maponus
cioxkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl:  cocTaB, KiIacCU(pUKalUMs ~ YrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE C
rugpokcugom meau(ll), okucienne ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHUE, OpOKEHUE TIJIIOKO3bl), HAaXO0XJAEHHE B MPUPOAE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
HeJuToNo3bl.  Pu3Nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TaHOJIA
okcugoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCICHNE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapoxkcugom wmenu(ll), BzammonmeilcTBHE Kpaxmalia C HOJIOM),
IPOBEJIEHNE MPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIHM INPOLYKTa PEaKklIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkaliie OpraHuuecKue COeINHEHN.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuLuHA). bronorundeckoe
3HaYEHUE aMUHOKUCIOT. [lenTusbl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOpUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHBIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAJIHBIE METOABl HM3YYEHHsI BEIIECTB M UX IPEBpAllCHUI:
HaOJI0/ICHHE U ONUCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHHUH, LIBETHBIE PEaKIUN OEIKOB.

BbICOKOMOJIEKYJISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHB MOJIUMEpPU3ALUH, CPEAHA MOJICKYIISIpPHAs
macca. OCHOBHBIE METOJBI CHUHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUH —
MTOJIMMEPHU3ALMS U TTOJIMKOHACHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MexXnpeaQMeTHBIX CBSA3€M IIPU U3YYEHUU OPraHUYECKOU XUMHUMU B
10 xyacce OCYHIECTBIISIETCS 4YE€pe3 HCIOJb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAayYYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTHAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [[UKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KJIacCU(UKALUSA, NEPUOANYHOCTb, HAOJIIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAEIUPOBAHUE.

®usuka: Marepus, OJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IUHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENIKH, YIIEBOABI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypeBl.

TexHonorusi: nUIIEBbIE MNPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO NUTAHUA,
MOIOIIAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTCpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMuueckud snemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeleNieHus] 3JIEKTPOHOB MO OpOUTaiIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(DHUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4deckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX WMH TPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOr0 3aKOHA B pa3BUTHH HAYKHU.

Crtpoenne BemiecTBa. XUMHYECKash CBsI3b. BHIBI XHUMHUYECKOW CBSI3U
(KOBaJIEeHTHAsl HEMOJIApHAsl W TMOJIApHAasi, MOHHAs, MeTajuinueckas). MeXaHU3MbI
0o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BomopoaHasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJAPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTANINYECKON PELIETKHU.

[TondaTne o nucnepcHbIX cUcTeMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHWYECKUX BEHIECTB. [eHeThueckas CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAICKAIMX K PA3TUYHBIM KJIACCAM.

Xumuueckas  peakuus. Knaccudukanuss  XUMHUYECKHUX — peakiuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOoe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, IEJTOUYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

DKCNEPUMEHTAIbHBIE METOJbl HM3YYEHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
neMoHcTpanus Taonui «llepuoandeckas cucrema XxumMuueckux asiemeHntoB J[. U.
MenneneeBay, H3ydeHUE MOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OTHMCaHue AEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOpOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3anaun.

PacuéTtei 1no ypaBHEHMSM XMMHYECKHX pEakUhii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemetaiuioB B Ilepuoamyeckon  cucteme
xuMudeckux saeMmeHToB J[. V. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCIIOpoJia, cephl, hochopa u yrieposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrmepoma U KpeMHHs) M HMX  COCAMHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAMHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue MmeramnoB B Ilepuoanyeckoy cucremMe XUMHUYECKUX
sanementoB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aTomMoB MeTasuioB. OOmue ¢uzndeckue cpoiicTBa MeTaiioB. CIuiaBbl METAJJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIe30, MEb) U UX COSTUHECHU.

O6mue cnocoObl moiayyeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY U
TE€XHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHHe KOJIJIEKIMU «MeTaibl U CIUIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIEHWEe W OIMCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHUJIA aFOMUHHUS C PacTBOpaMu
KHUCIIOT U IIeJIoUel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU OO0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OTHO
U3 BEILECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYCHUS] BAXKHEUIIINX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Matepuanbl Uil JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKHE WU MUHEpaJbHbIC
yIOOpEHUSI.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO MCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEJHEBHOM KU3HU.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXnpeAMETHbIX  CBS3€H MpH  M3Y4YEHUH  0Ome u
HEOpraHn4yeckon xumuu B 11 Kiacce ocyIecTBisieTcsl Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHUH, TaKk W TOHSATUN, SBISIIOUIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIE MOHSITHS: HAy4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KilacCUPUKalMs, MEePUOJAUYHOCTb, HaOIIOJCHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dwusnka: MaTepus, SHEPTHs, Macca, aTOM, JJICKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOTI, PATMOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUUYECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHUE BEIIECTBA, (DM3MYECCKUE BETUUMHBI M CAUHUIIBI HX
U3MEpEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaAIbI, TOPHBIC TIOPOJBI, MOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
POMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IVNTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM CpeaHero oOiero oo0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMEeTHbIM M MNpeaMeTHbiM). HayuHo-MeToquyecko OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHUs SBISETCS CUCTEMHO-ICSITETLHOCTHBIN MOIXO0/.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEHEro
o01rero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 6a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMXCsli PYKOBOJCTBOBAaTHCS B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIMMH LEIOCTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HAJIMYME TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTDH KU3HECHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAThl OCBOCHHS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
O0Oy4JaromuXcs M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS. O COLUMAIbHBIX HOpPMax M TMpaBUJIaX MEXKIMYHOCTHBIX
OTHOILIEHUM B KOJUICKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IMPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a71a4, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPHU aHAIN3€ PA3IMUYHbIX BUJOB YUEOHOU NIESITEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKCHHS HAyKW €CTh PE3ysbTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MHQPOpPMAIMU O TEPEIAOBBIX TOCTUKEHUAX COBPEMEHHOW OTEUECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH,;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHME IOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JIEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIONINX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  APYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUUEeCKOMY M3YUYEeHHIO MpodecCcuil pa3auyHoOro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3anid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HUHTEPECOB U
notpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYIIIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
PUPOJHON cpejie, YMEHHsI MPOTHO3MPOBATH HEOJIAroONpHUATHBIC JKOJIOTHYECKHE
NOCJIEICTBUS MIPEANIPUHUMAEMBIX JEUCTBUI U MIPENOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
ombITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBHOMU
NPAaKTUKE, CHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBAaHUN PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
IpeAcTaBiIeHUs 00 OKPYKaroUIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W pelIeHWH MPOoOJIeM COXpaHCHUS
IPUPOHOTO PABHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH WM BAXKHOW pOJU B
CO37aHUHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, DHEPreTUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCOEIIHOTO TPpyAa U OKOJOTMYECKM KOMGPOPTHOM JKH3HU KaXJOTO 4YjeHa
o01IecTBa;

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



MOJIy4aeMble 3HaHMS JUUISl aHAIM3a U OOBSCHEHHUS SBICHHI OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJYYECHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTH K  HENPEphIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATbHOM
JEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamera «XuMUs» Ha
YPOBHE CpeHero o011ero o0pa3oBaHus BKIOYAIOT:

3HAYMMbIE  JJIA dbopMHpOBaHUS  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHBIE) OOIEHAYyUYHbIE MOHITHS, OTpakarollue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHUE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETyJISATUBHBIC), o0ecrieunBaIoIINe dbopmupoBaHue G yHKITMOHATBHO
I'PaMOTHOCTH U COIMAIBLHOM KOMIIETCHIINH 00YyJarOIINuXCs;
CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKHUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIILHBIMH, KOMMYHHKATHUBHBIMH W  PETYISATHUBHBIMHU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYIMPOBATh W aKTyaJHW3HWpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENICNIATh IEIN JCSITEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTATHI AEATEILHOCTH C MOCTABICHHBIMU LEIISIMH;

HCTIOJIB30BaTh MPU OCBOCHUM 3HAHWUM MPUEMBI JOTHYECKOrO MBIIIJICHUS —
BBIJICTIATh XAPAKTECPHbIC MPU3HAKW TOHATUMW WM yCTAHABJIMBATH MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS U KPUTEPUU M KIAcCHU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SIBICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPa30BLIBATH MO/ICIIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
PUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
peaxkiuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOIOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (OpPMYIUPOBATH
000011IeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCICOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TPOSBISATH CIHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITENIBHOMY
NOMCKY METOJIOB pEIICHHs] MPAKTUYECKUX 3a7ad, HPUMEHEHUIO Pa3IUYHBIX
METOA0B MO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
NOMyJIApHAsl JUTEpaTypa XUMHUYECKOTO COJIEpkaHUs, CIPaBOYHbIE [OCOOUS,
pecypebl IHTEpHETA), aHATUM3UPOBATH MHPOPMAIUIO PA3TUYHBIX BUAOB U (OpM
MpeCTaBICHUS, KPUTHUYECKHU OILICHUBATH eé JOCTOBEPHOCTD 151
HEMPOTUBOPEUUBOCTH;



(opMynHpoOBaTh 3apochl U NPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [Jisi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEEIIEHHOTO TUIIA;

OpuOOpeTaTh OMNBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSAATETIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopMalK (CXEMBbI, FpauKU, JUarpaMMbl, TAOJUIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMHYECKOW HHPOpMalMe: NpUMEHSITh MeXnpeaMeTHble (duznueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HATJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbI B XOJ€ Majora u/uin
JUCKYCCUHM,  BBICKAa3bIBaTh  UJeH, (QOpMYyIHpPOBaTH CBOM  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPE/IIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I103HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPH BBITIOJIHEHUHU
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pean3alluu yueOHOTO MpoeKkTa U (GOPMYIUPOBATH BBHIBOIBI
0 pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUIN IYTEM COTJIACOBAHUS MO3WLIUNA B
X0J1e 00CYXJICHUS 1 0OMEHAa MHCHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATENbHOCTh, OmNpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTh M IO MEpE
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  alTOPUTM JEUCTBUMA TIpH
BBIMIOJIHEHUN Y4YE€OHBIX M HCCIEOBATEIbCKUX 3a/Jay, BbIOMpaTh Haumbosee
3¢ (deKTUBHBIN CcHocod MX pelleHuss ¢ y4€TOM IOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEaKILIHIX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAHaIn3a
U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XAMUS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B TO3HAHUMU SBIICHUU



npuposibl, B (DOPMUPOBAHUM MBIIUJIEHUS ©  KYJIbTYpbl JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs PAKTUUECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, SJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHasi ¢Gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpPHAs
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHANIbHASA TpYyINa,
paauKall, U30Mepusi, ©30MEPhl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHACJIOPO/ W a30TCOJepKalllie COCIUHEHHs, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUH; MHUPOBO33PECHUYECCKUE 3HAHMUSI,
JeXallue B OCHOBE IMOHMMAaHUS TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTOIOTMYECKUE CBEJCHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKON J1eITeTbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTepHbIC TNMPU3HAKUA TOHITHH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHU OPraHUYECKUX COeIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHMHUYECKUX PEaKIIHid,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB I HILTIOCTPAINH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh H3YYCHHBIX
OpraHUYECKUX BELIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIACCy/TpymIe COeANHEHUH (YriIeBOMOPObI, KHCIOPOJ U a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJWHEHHUS), J1aBaTh UM Ha3BaHHUS IO
cucremarnieckoir HomeHkiarype (IUPAC), a Takke TpPUBOAHUTH TPUBUAIBHBIC
HA3BaHUS OTJIENbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMMUIICH, AalleTHJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHOoN, (HOopMallbIerua, aneTaibJerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
dbpykTO3a, KpaxmMall, HeJUI0I03a, TIUIUH);

c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCThL YMEHHUS TPUMEHSATH TOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. bytiepoBa 1151 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nuYecKkue M XMMHYECKHE CBOWMCTBA TUIHMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, JTUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
IMIEpUH, (EHOJ, aleTalbJIeTHul, MypaBbUHAsI M YKCYCHAasl KHUCJIOTHI, TJIHOKO3a,
Kpaxmal, IeJIJTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIUh C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEePepabOTKU W
IPaKTUYECKOE MIPUMEHEHUE MPOAYKTOB MepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakluu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJI0JIeHUE, U3MEPEHHUE, SIKCTIEPUMEHT, MOJIEIHUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS JJIA TPUHATUS PEIICHUA B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKON
nocyZioii U 7a0OpaTOPHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuia OOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSAMHU IO BBIIOJIHEHUIO JIA0OPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAIEHUS OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUHU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEILECTB, JICHATypalus O€NKOB MpPH HarpeBaHUU, I[BETHHIE pEaklnu OENIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKA O€30MaCHOCTU TMpU OOpallleHuH C
BEIIECTBAMU U JIA0OPATOpPHBIM OOOPYIOBaHHEM, TMPEACTABISATh PE3yIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (GopMe 3alucu YpPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GOopMyIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATH XUMUUECKYIO
nHpOpMaILIMIO, TMOJYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpPeACTBa MAacCOBOM
uHdopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAHHOCT, ~ YMEHHMH  cOONIOAaTh  MpaBWIa  DKOJOTHYECKU
L[eJeCO00pa3HOro MOBEJIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha UBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMbica nokazarens IIJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJIO0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HaHUSA 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYarolMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

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

chOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBICHUU
npupoabl, B  (OPMHUPOBAHMH MBIIUICHUS M KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NMPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNue MOHATUSA (XMMHYECKHH BJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIH O0O0BEM,
BAJICHTHOCTb, AJICKTPOOTPHUIATEIILHOCTh, CTEIICHb OKUCICHUS, XUMHYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAsI, METAJUIMYECKAs, BOJOPOHAS ), KpUCTALIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
SJICKTPOJIUTHYECKAs] JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PEaKIMh, XUMHUYECKOE PAaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHHS MPUUYUHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SIBICHUN, (PAKTOJOTHYECKHE CBEJICHHS O CBOWCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCTOJIb30BAHUN BAKHEHIITNX HEOPTaHWUECKUX
BEIIIECTB B OBITY U MPAKTUUYECCKON JIEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE TPU3HAKUA TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAHUY HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHUM HCHOJB30BATh XUMUYECKYI) CHUMBOJIUKY ISt
cocTtaBlieHUs (GOpMYJd  BEIIECTB M  YpPaBHEHUHW XHMHUYECKHX  pEaKIHil,
cucreMmarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOpPraHMYECKUX BEIIEeCTB (yrapHbIl ras, YrJIeKUCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHAast U3BECTh, MUThEBAS COJ/IA, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSX PA3JIUYHOTO COCTaBa, BHUJ XUMUUYECKOMU
CBsI3U (KOBaJICHTHAsl, MOHHAsS, METAJJTMYECKasi, BOJIOPOIHAS) B COCIUHEHUSIX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BelecTBa (aTOMHas, MOJIEKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHMM;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTaBy K OMNpene€HHOMY KJacCy/TpyIie
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUJIbl, OKCHJIbI, OCHOBAHHUS,
KHUCTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnaeneeBa U 1IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DJJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »3JeMeHTOB 14 mnepuonoB Ilepumonnueckoil cucTteMbl
XxuMuueckux djemeHtoB JI. M. MenneneeBa, MCHOIB3ys MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTaNN, «HEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U UX COCIUHEHUU
1o nepuoaam u rpymmam [leppoandyeckoil cuCTEMBI XUMUYECKUX deMeHTOB Jl. U.
Menneneena;

chOpMHPOBAHHOCTh ~ YMEHUW  XapaKTepu30oBaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKJATh CYIIECTBOBAHWE T'E€HETHYECKOW CBSI3M MEXIY HEOPTraHU4YECKUMU
BEILIECTBAMHU C IMOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCUPHUIIMPOBATH XWMHUYECKHE PEAKIMH TIO0
pPa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupylolIUX BEILIECTB, TEIJIOBOMY
3 dexTy peakuuu, U3MEHEHHUIO CTENIEHEW OKHCICHHS AJIEMEHTOB, 0OpaTHMMOCTH
peaKkIy, y4acTHIO KaTain3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPAaBHEHUS PEAKIMN pPa3IUUHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS pEeaKMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIUH UAYT 10 KOHIA;



c(hOpPMHUPOBAHHOCTh YMEHHUI TMPOBOJIUTH PEAKIMH, MOATBEPKIAIOIIHIC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BEIIIECTB;

c(OPMHPOBAHHOCTh YMCHHMH PAaCKpPhIBATh  CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUH IMOCPEICTBOM COCTaBJICHHUS 3JECKTPOHHOTO OallaHca
3TUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYESCKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHeTo Bo3aekcTBus (nmpuniun Jle llaTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JeKaIe B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHUS] CEPHOW KHCIIOTBHI, aMMHaka, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJIS BEIECTBA B pacTBOpe», 0OBEMHBIX OTHOIICHUH TIa30B
IpU XMMUYECKUX PEaKLMsIX, MacChl BEUIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUH
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAICHUSI U COXPAaHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
NOCYJIOH W J1a00paTOpHBIM OOOpYyIOBaHHEM, a TaKKe IIpaBUja OOpAIICHHS C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMU IO BBHITOJHEHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oXKEeHNE MEePOKCHAa BOJAOPOJia B MPUCYTCTBUM KaTalIH3aTOpa,
OTIpEJICTICHNE CpEeabl PACTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHANKATOPA, BIMSHHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO
temaM «Metamiel» U «HemeTamns») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHNH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
NPEJICTABISATh PE3yJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucH
YPaBHCHHI COOTBETCTBYIONIUX PEAKIMid U (OPMYIHPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOJNyJaeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);



chOpMUPOBAHHOCT, ~ YMEHHMH  coOOJIOAaTh  MpaBWa  IKOJOTUYECKU
1enecoo0pa3Horo MoBEJAeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B IEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OTMAaCHOCTh BO3JICHCTBHS Ha )KMBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHATh Ha mpuMepax CrHocoObl YMEHBIICHHUS U
PEAOTBPAILICHHS UX BPEIHOTO BO3JICUCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI: YMEHUE
NPUMEHATh 3HaHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CJIETBIX M CIA0O0BUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudposLIe
Tema ypoka Konrtpoasubie | IIpakTuueckue op
n/n Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
[Ipeamer opraHn4ecKkoi XUMHH, €€
1 BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE. 1 bubnnorexa [JOK
HNHCcTpyKTaX TI0 TEXHUKE 0€30MMaCHOCTH B https://edsoo.ru/
kabuneTe MOT-086-2023 (repBUYHBI).
Teopust cTpoeHUsT OPTaHUIECKUX
2 coeqnuenuii A. M. Byrieposa, eé 1 bubmmorexa LOK
2 DYTICpoBa, https://edsoo.ru/
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o kaaccuGpuKau
3 oprann4eckux BemiectB. Homenknarypa 1 bubnuoreka [JOK
(cucremaTuyeckas) U TPUBUATIbHBIC https://edsoo.ru/
Ha3BaHM OPraHUYEeCKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnunoreka [JOK
TOMOJIOTUYECKUH PsiJT https://edsoo.ru/
5 Mertan u 3TaH — npocTeuIme 1 bubnunorexa [JOK
MPEJICTABUTEIN aJTKAaHOB https://edsoo.ru/
. bubnmnorexa [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 »
https://edsoo.ru/
7 OTUJEH U NIPONWIEH — MpOCTENIINe 1 bubnuorexa [IOK
MPEICTaBUTENM AJTKEHOB https://edsoo.ru/
8 [Ipaktuyeckas padora Ne 1. «I[lomyuenue 1 1 bubnuoreka [IOK

OTUJICHA U U3YYCHUC CT'O CBOMCTBY.

https://edsoo.ru/
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WHcTpyKTaxk mo oxpaHe Tpyaa Mpu
MIPOBEJICHUU JICMOHCTPAIMOHHBIX,
a00PATOPHBIX OTBITOB M MPAKTUICCKUX
sausatuil no xumun MOT-037-2023
(mepBUYHBIN)

Anxaauensl. byraguen-1,3 u

bu6mmoreka [IOK

9 MetuinoOyraauen-1,3. [loryuenue httns://edsoo.ru/
CUHTETUYECKOTO KaydyKa U PE3UHBI AHRSALEae00. I
AJNKUHBI: COCTaB U 0COOEHHOCTHU

10 CTPOEHUSI, TOMOJIOTHUYECKUH PS/I. bubnuorexa [JOK
AlleTHIIEH — MPOCTEUIINI TPEACTABUTEIb https://edsoo.ru/
QIIKIHOB

1 BrrunciieHus no ypaBHEHHIO XUMHUYECKOU bubnnoreka [JOK
peakuuu https://edsoo.ru/

12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD bubnnorexa [JOK
apeHoB https://edsoo.ru/

13 I'enernueckas cBsi3b yrieBOA0POIOB, bubnunoreka [JOK
IIPUHAJISKAIIMUX K PA3JIMYHBIM KjlaccaM https://edsoo.ru/
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

14 HI]);)I/I;)O,HHHﬁ ras u HOHyTIZEIe HeQ)TzHLIe bubmorexa HOK

. https://edsoo.ru/
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
15 HII))I/I;)O,[[HHﬁ ras u nonyT}}II;e Heq)TzHLIe bubmmorexa LIOK
. https://edsoo.ru/
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu

16 KonTtponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17 [IpenenpHBIE OTHOATOMHBIE CIIUPTHI: bubnmnoreka [JOK

MCTaHOJI U OTaHOJI. BO)IOpO,Z[HaH CBA3b

https://edsoo.ru/
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18 MHOroaTOMHBbIE€ CIUPTHI: ITUIIEHIIIUKOJIb bubmuoreka [IOK
U TIULEPUH https://edsoo.ru/

19 ®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE bubnuorexa [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHECHHE https://edsoo.ru/

20 Anprierunbl: GopMaIbaeTua U bubnuorexa [JOK
areTanpJerua. AeToH https://edsoo.ru/

21 OnHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBEIE bubnuotexka [JOK
KHUCJIOThI: MypaBbHUHAS U YKCYCHas https://edsoo.ru/
[IpakTueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI.

MucTpykTaxk mo oxpane Tpyaa IIpu
22 i OB: yeKHI/II/I eMOHI():T aHE(})’HHBI)I: bubmorera LIOK
poBel A P ’ https://edsoo.ru/
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
3anstuii no xumuu MOT-037-2023
(TTOBTOPHBIN).
CreapuHOBast U OJIEMHOBAsI KUCJIOTHI, KaK
23 MIPEICTaBUTENH BBICIINX KapOOHOBBIX bubmmorexa LIOK
el P https://edsoo.ru/
KHCIIOT

24 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX bubnunoreka [JOK
KHCJIOT, HX MOIOIIEE JICHCTBIE https://edsoo.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC

$up P bubmuorexka [JOK
25 KapOOHOBBIX KHCIIOT. [ HIPOIIN3 CIIOKHBIX
https://edsoo.ru/
3¢upoB

26 Kupsl: ruapoaN3, NPUMEHEHHE, bubnuoreka [IOK
Ouosornyeckas pojb KHUPOB https://edsoo.ru/
YrneBopl: cocTaB, KilaccuuKaIius.

N bubmuorexa [JOK

27 Bakueiiye nmpeacTaBUTENN: TITIOKO34,

¢bpykTO3a, caxapo3a

https://edsoo.ru/
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28 Kpaxman u niesutosnnos3a Kak NpupoHbIe 1 bubnmoreka [JOK
MIOJIMMEPBI https://edsoo.ru/
bub OK
29 AMWHBI: METHUJIAMUH U aHWJIHH 1 nomoreka L
https://edsoo.ru/
AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIS
30 OpPraHWYECKUE COCTUHEHUS, HX 1 bubmorexa HOK
p A ’ https://edsoo.ru/
Ounosiornueckoe 3HaueHue. [lenTumapt
31 benku xak npupoaHbIe 1 bubnnorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COETMHEHHUS https://edsoo.ru/
KonTtponpHas padoTa mo pasaery
32 «Kucmopoa- m aMUHOCOIepKaIIne 1
OpPTaHWYECKUE COCTUHEHIS
33 OCHOBHBIC TTOHITHS XUMHUH 1 bubnmuoreka [JOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN https://edsoo.ru/
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSMHEHUI 1 bubmorexa HOK
YIP A ’ https://edsoo.ru/
[TnacTmacchl, KaydyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS

1 KoH(urypanust atroMoB. MIHCTpyKTax 1o 1 bubnnorexa [JOK
oXpaHe TpyJa Mpu padoTe B KAOMHETE XUMHUH https://edsoo.ru/
NOT-086-2023 (mepBUYHBIN).

[Tepuonnueckuii 3akoH u [lepuoanueckas

5 cucTeMa XUMMHYeCKuX 3yemenToB JI. 1. 1 bu6mmoreka [IOK
MenneneeBa, UX CBSI3b C COBPEMEHHOM https://edsoo.ru/
TEOPHUEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX JIEMEHTOB U UX COCAUHEHUN 10

3 rpyIIaM U rnepuojaM. 3HaueHue 1 bubnnorexa [JOK
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI https://edsoo.ru/
xuMuueckux 3aeMmenToB .. Meneneena B
Pa3BUTUU HAYKU
Crpoenue BelecTBa. XUMUYecKas CBSI3b, €&

bubmuorexka [JOK
4 BH/IbI; MEXaHU3MbI 00pa30BaHUs 1
B https://edsoo.ru/
KOBaJICHTHOH cBs3H. BogopoiHas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATETLHOCTD.

5 Crenens okuciieHus. BemecTBa 1 bu6nunoreka [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://edsoo.ru/
CTPOEHHUS

5 [loHsATHE O AUCTIEPCHBIX CUCTEMAX. 1 bubnuoreka [IOK

HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.

https://edsoo.ru/
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MaccoBasi 10J1s1 BeIIECTBa B paCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas

bu6mmoreka [IOK

;
CBSI3b HEOPraHUYECKUX BEIIECTB, PA3JIMYHBIX https://edsoo.ru/
KJIaCCOB
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
bu6mmoreka [{OK
8 3aK0oH COXpaHEHHUs MAcChl BEIIECTB; 3aKOH
https://edsoo.ru/
COXpaHEHUs U MIPEBPAICHUS YHEPTUN TIPH
XUMUYECKUX PEAKITUIX
9 Ckopoctb peakiuu. OOpaTrMble peakiuu. bubnnorexa [JOK
XHWMHYECKOE paBHOBECUE https://edsoo.ru/
[Tpaktrueckas padota Ne 1. «BnustHue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUUYECKOHN peakiumy». MHCTpyKTax 1o
10 OXpaHe Tpyaa IIPU OPOBEACHUNU bubmmorexa LOK
P Pyza fipu tp https://edsoo.ru/
JIEMOHCTPAIIMOHHBIX, JIJA0OPATOPHBIX OMBITOB
U MPAKTUYECKUX 3aHaThi 1o xumuu MOT-
037-2023 (riepBUYHBIN).
DnexTponauTHueckas auccouuanus. [lonarue
1 0 BoJIopoiHOM Tokasarene (PH) pacteopa. bubnnoreka [JOK
Peakiiun nonHoro oomeHna. ['maposms https://edsoo.ru/
OPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE
12 eakun. [Touarue 00 dnekTpoInse bubmnorexa LIOK
p ' pv https://edsoo.ru/
pacIiaBoB U pacCTBOPOB COJIEH
13 KoHnTtponsHas paborta no pasaeny

<<TeOpeTI/I‘{CCKI/Ie OCHOBBI XUMHHN»
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Meramisl, ux nonoxxeuue B [lepuoauueckoit
CUCTEME XMMUYECKUX d1eMeHTOB [I. M.

bu6mmoreka [IOK
14 MenieneeBa 1 0COOCHHOCTH CTPOCHUS
. https://edsoo.ru/
aTomoB. O0mMe pU3NIECKIe CBOKWCTBA
METaJJIOB

15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUAN PSITT bubnuotexka [JOK
HaNpsHKEHUM METaIOB https://edsoo.ru/
XuMHYECKHEe CBOMCTBA BAYKHEHIITUX

. . . . bubnuoteka [JOK

16 METaJIJIOB (HATPUH, KaJui, Kaabllui, MarHui,

. . https://edsoo.ru/
ATIOMUHHN) U UX COCTMHECHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX bu6mmorexa [IOK
COeqUHEHNN https://edsoo.ru/

18 XuMUYecKrue CBOMCTBA IIMHKA, JKeJie3a U UX bubnuoreka [JOK
COEeIUHEHNN https://edsoo.ru/
[IpakTuueckast padota Ne 2. "Pemenne
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Metamb»". MHCTpYKTax MO OXpaHe Tpyaa

bu6mmoreka [IOK
19 MIPU TIPOBEICHUH JIEMOHCTPAIIMOHHBIX,
https://edsoo.ru/
J1a00PaTOPHBIX OIBITOB M PAKTHYECKUX
3aHsaTui o xumun MOT-037-2023
(TIOBTOPHBIH).
Hewmerainibl, UX MoJIO)KCHUE B

20 Ileprouueckol CUCTEME XMMUYECKHUX bubnuorexa [IOK
anemenToB /. 1. MenaeneeBa u https://edsoo.ru/
O0COOCHHOCTH CTPOCHHUS aTOMOB
dusnyeckrue CBOMCTBA HEMETAIIOB.

bu6nmmoreka [JOK
21 ANIOTpONIMS HEMETAIOB (HA IPUMEPE

KHCcIopoa, cepsl, Gocdopa u yriuepoaa)

https://edsoo.ru/
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29 XUMHUYECKUE CBOMCTBA rAJIONE€HOB, CEPhI U X bubnmoreka [JOK
COCMHEHU N https://edsoo.ru/

23 XUMHYECKUE CBOMCTBA a30Ta, hochopa u ux bubnuorexa [JOK
COCMHEHU N https://edsoo.ru/

24 XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U bubnuorexa [JOK
HUX COeIUHEHUI https://edsoo.ru/

o5 [IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX bubnnorexa [JOK
COEMHEHU N https://edsoo.ru/
O60061eHre u cucTeMaTu3alus 3HaHu| 1o

26 teme «Hemeramnery. Beraucienus no bu6mmorexa [IOK
YpPaBHEHUSM XUMHUYECKHX PEAKIUN U https://edsoo.ru/
TEPMOXUMHYECKHE PACUETHI
[Ipaktuueckas padota Ne 3. «Pemenue

bu6mmoreka [JOK
27 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://edsoo.ru/
Hemeramns"»
08 KounTponsnas pabora no temam «MeTtaib»
n «Hemeramiby

29 Heopranuueckue u opraHu4eCcKue KUCIOTHI. bubnunoreka [JOK
Heopranuueckue u opraHu4eckre OCHOBAHUS https://edsoo.ru/
AmboTepHbIe HEOPraHU4eCKHUe U

30 opraHuueckue coenuHenus. ['enernueckas bubnnoreka [JOK
CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX https://edsoo.ru/
BEILIECTB
Ponp xumun B o0ecrieueHu 3KOJIOTHIECKOH,

N N bubmuorexa [JOK

31 SHEPreTHUeCKON U MUIEeBOI 0e30MacHOCTH,

https://edsoo.ru/
Pa3BUTUU MEHUIIHHbI
39 [IpencraBnenus 06 oOMMX HAYIHBIX bubnuoreka [IOK

NPpUHOHUIIAX TPOMBIIIIICHHOTO MMOJIYYCHUA

https://edsoo.ru/
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BaKHEHUIINX BEIIECTB

bu6mmoreka [IOK
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1 httos://edsoo.ru/
bu6mmoreka [IOK
34 XUMUS U 3I0pPOBBE YEIOBEKA 1 httos://edsoo.ru/
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://edsoo.ru/
https://edsoo.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacce/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 xknace/ T'abpuensa O.C., OO11ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «M3naTenbcTBo
«IIpocsenieHue»

METOJIUYECKHUE MATEPHUAJIBI JIs1 YUUTEJA

10 knacc:

1. T'abpuensa O.C. Xumus. 10 knacc: yaeOHUK 17151 00111e00pa30BaTeIbHBIX
opranuzanuii / O. C. I'abpuensy, U. I'. Octpoymos, C. A. CnaakoB. — M.:
IIpoceenienue, 2019.

2. Meroaunueckoe nmocodue. bazossiii ypoBenb. 10 kiace (aBropsr: O.C.
I"abpuensn, C.A. Cnaakos). - 192 c.- M. Jlpoda, 2018 r.

3. Kawura qnst yunrens. ba3ossiit ypoBens. 10 knacc (aBropsi: O.C. ['abpuenss,
N.T". Octpoymos, C.A. Cnankos). 240 ¢. — M. [Ipoda, 2018 r.

4. Tabpuensu O.C. Xumus. Pabogas Terpans. 10 kimacc: yuedHOE mocobue st
obmeo6pazoBarenbHbIX opranm3anuii / O. C. I'abpuensn, C. A. Cnankos, U. T
OctpoymoB. — M.: IIpocsemienue, 2019.

5. KontponbsHbie 1 mpoBepouHbie paboThl. ba3zoBeiil yposens. 10 kiiacc (aBTOpPbI
O.C. T'abpuensa u ap.). 256 ¢. — 2018 .

6. Oprannyeckas XMuMus B TECTAX, 3a7a4ax, ynpakKHeHUAX. bazoBbiil ypoBeHs. 10



kiacc (aBtopel: O.C. I'abpuensin, U.I'. Octpoymos, E.E. Octpoymosa). 400 c. —
2018 r.

7. XuMUYeCKUIl SKCIIEpUMEHT B 1IKoJie. ba3oBsiil ypoBeHb. 10 kitacc (aBTOpHI:
O.C. TI'a6puensn, JL.II. Batnuna). 208 c. — 2018 r.

8. TeTpaab JJis OLICHKY KavyecTBa 3HaAHUM 10 XxuMuu. ba3zoBelit ypoBeHs. 10 kinacc
(aBropsl: O.C. I'abpuensn, A.B. Kynosa). 112 c. — 2018 r.

9. Xumus. ba3oBeiit ypoBeHs. 10 kiacc. DnexkrpoHHas ¢popma yueOHHUKaA.

11 knacc:

1. l'abpuensa O.C. Xumus. 11 knacc: yaeOHUK 17151 00111€00pa3oBaTeIbHBIX
opranuzaruii / O. C. I'abpuensy, U. I'. Octpoymos, C. A. CnaakoB. — M.:
ITpocenienue, 2019
2. Metonuueckoe nocobue. bazosbiit yposens. 11 kiacc (aBtopsl: O.C.
INabpuensu, C. A. Craakos). 160 c. —2017 r.

3. Kuawura qnst yuurens. ba3osiit ypoBens. 11 knacc (aBropsi: O.C. ['abpuenss,
N. T'. Octpoymos, C. A. Cnangkos). 272 ¢. — 2017 r.

4. T'abpuensu O.C. Xumus. Pabouas tetpans. 11 knacc: yuebHoe mocodue st
obmeo6pazoBarenbHbIX opranm3anuii / O. C. I'abpuensn, C. A. Cnankos, U. T
OctpoymoB. — M.: IIpocsemienue, 2019.

5. KontponbHbie 1 mpoBepoyHble paboThl. ba3oBeiil ypoBeHs. 11 kiacc (aBTOpHI:
O.C. T'abpuensa u ap.). 224 c. — 2017 r.

6. OO1as XxuMusl B TECTax, 3ajauax, ynpaxuenusx. 11 kmacc (aBropsi: O. C.

lNa6puensn, U. I'. Octpoymos, A. I'. Beeaenckas). 304 c. — 2017 r.



7. Xumudeckuit sxcriepuMenT B 1ikose. 11 kimace (aBropei: O.C. I'abpuensiy, U.
I'. OctpoymoB). 208 c. — 2017 r.

8. TeTpaab 1 OLIEHKM KavyecTBa 3HAHUM M0 XUMHUU. ba3oBbiil ypoBeHs. 11 kiacc
(aBropsl: O. C. I'abpuensn, A. B. Kynuosa). 112 ¢. —2017 1.

9. Xumus. ba3zoBriit ypoBeHs. 11 kiacc. DnekTpoHHas ¢popma yueOHUKA.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETHU
UHTEPHET
bubmmoteka IIOK https://edsoo.ru/

Enunas xonnekmus nudpossix odpazoatensHbix pecypcoB (LIOP). URL:
http://school-collection.edu.ru/

Buptyansnas oopa3zoBatenbHas gadoparopus. URL: http://www.virtulab.net/
Jletn u Hayka: cuctemHoe obpasosanue. URL.: https://childrenscience.ru/
Skysmart: kimace (Xumust). URL: https://edu.skysmart.ru/

Kypnan «Xumust u xumukn». URL: http://chemistry-chemists.com/
IxospHbIe ommmIHa sl o xumun. URL: http://www.chem.msu.ru/rus/olimp/
Caiit «Xumudeckas nuHpopMaImoHHas CETh» — OPUITMATBHOE U3IaHNUE
Xummnueckoro akynprera MI'Y.

URL.: http://www.chem.msu.ru/rus/
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