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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepauuy, peaqu3yIOIMX OCHOBHBIE O0pa3oBaTeNIbHbIE MPOrpaMMBbl, H
OCHOBHBIX TOoNIOKeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO

oOuielt crpaTteruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHUs W TpeOOBaHM K YPOBHIO TOJATOTOBKH
BBITTYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMH
o0mreo0pazoBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHMYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TPHUPOAHOW cpene. Peamusyercss XumMudeckoe o0Opa3oBaHHE
o0ydJaromuxcs Ha YPOBHE CpeaHero ooImero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
mporpaMme 1O XUMUU C Y4E€TOM CHeuuPuKd HAyKd XUMUHU, €€ 3HaYeHUs B
MMO3HAHUMU TPUPOJBl U B MaTe€pUaJbHOM J>KU3HU OOIIECTBA, a TAKKE C YUYETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaHero obiero oopasoBanus B Poccuiickoii deneparmm.

XyMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPaeT 0COOYIO pOJib B
COBPEMEHHOW IUBWIN3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYpPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
MPUPOABI M YEJIOBEKa, KOTOpoe (GOopMUPYETCS B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXKAOLIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHUS CTaja
HEOThEMJIEMOM YaCThIO MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIIELIHOTO



Tpylla W JKM3HU Kaxjaoro wieHa oOumiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
00adbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS UYEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJOTUUECKON 0€30MaCHOCTH U OXPAaHBI 3JJ0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISIMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYCHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOOUMYI0 UM JJi1  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Opranunueckass xumusi» U «OOmEas ¥ HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 0OIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npenMera 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIX0/la K U3Y4YeHHI0 Yy4eOHOro Marepuasa u o0ycloBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCcKOil XUMHUM BEIIECTBA
paccMaTpUBarOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKHX
COCMHEHUN, a TakXe Ha YPOBHE CTEPEOXHUMHUYECKHMX M BIEKTPOHHBIX
NpelCcTaBIeHu O CTpoeHuW BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOIOB /IO CIOKHBIX OMOIOTMYECKH
AKTUBHBIX COEIMHEHHH. B Kypce OpraHMyeckod XWMHUHU IMOJIy4aroT pPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs MEpPBOHAYATLHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromuMcsl MPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YEHUE
MEPUOUIECKOTO 3aKOHA C OOIMIETCOPETUICCKUX M METOJOJIOTHYECKUX TO3HITHH,
ryo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMA OSTOTO 3aKOHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O Ba)KHEHIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,



CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTEKaHus nomnojHserca B kKypcax 10 um 11 xiaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUI U MPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OpYTMMU HayKaMH, PAaCKpbIBAlOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKECHUI XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATHL WH(OpMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAaHWM, PEIICHUS WHTEJUICKTYalbHbIX H
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 11e10M conepxanue yueOHOro
npeamera «XuUMHS» ~ JTaHHOTO  ypPOBHS  W3Y4Y€HUS  OpPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOydarolmUXCs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAHUS
dbunocodpckux uaeH, TaKMX Kak: MaTepHaIbHOE €IUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTb TMPUPOJHBIX SBJICHUH IMYTEM DJKCIIEpUMEHTA U
pelieHrus TMPOTHBOPEUYMM MEXAy HOBBIMH (dakTaMd UM TEOPETUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agay  BOCHHUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YYEOHBIX JIEUCTBHI, HMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3MUYHBIX BHJIOB JICSITEIBHOCTH: pelIeHus mpoOiieM, TIOUCKa, aHalu3a U
00paboTku uHGOpPMAIIUHA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBbITA IPAKTUYECKOM
U HCCIIEIOBATEIIbCKON NIESITENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK M Ha YPOBHE CpETHEr0 00IIero o0pa3oBaHus, MPU ONPEACICHUN
COZIEpKATENIbHOM XapaKTEPUCTUKU LEJed HW3Y4YeHHs MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAYKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeH W3y4YEHUS
MpeaMeTa SABISIETCS BIIOJIHE ONPaBJaHHbIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LENSMH H3YUYEHHUS TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:



e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JexaT KIIOUYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHUE U Pa3BUTUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakKiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MOBCEIHEBHOM KU3HH;

e pa3BUTHUE YMEHHI U CITIOCOOOB JICSITEIHLHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM TMPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeaMeTa B mporpaMMe Mo XUMHUHU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpenojaBaHud  XUMUKW B OOJbIIEH  CTemeHW OTHaércs  MpearodYTeHUe
MPAKTUYECKOM KOMIIOHEHTE COJIepKaHusg OOydYeHHs, OpPUCHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alllK, BIIAJCIONIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHUs 3HAaHUM W MPUMEHEHUS UX B PEabHON KU3HU
JUTSL pEUISHUS TPAKTUUYECKUX 3a/1a4.

B cBi3u ¢ STUM 1Npu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TMPUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIIU), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI PAa3IMYHbIX BHUJIOB
JESTENBHOCTHU: PeIIeHUsT mpo0sieM, MOUCKa, aHanu3a U o0paboTku MHMOpMaIH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKkKe [JIs OICHKA C TO3HIIHMA
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;

pa3BUTHE MO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
CcrocoOHOCTEM 00yYaroUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETAaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUHU C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIB30BAThH



COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIs MOUCKA U aHalu3a y4eOHOH U
HAy4YHO-TIOMYJISIPHOW MH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO
MBIILJIEHUS, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U MPOBEIECHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKOU
HAIPaBICHHOCTH XUMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOseM
PALMOHANILHOTO MPUPOONOIB30BAHMS, TIOTIOTHEHHS] YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpexHOro
OTHOWICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX PELICHUM B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MpeAMET «XUMUS
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIE
PEIMETH.

OO61iee 4ncno 4acoB, OTBEAEHHBIX ISl M3YUYEHHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€Opusi CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o KiaccupuKaluM OopraHuyeckux BemecTB. HomeHknaTtypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE ¢ o0pa3laMy OpPraHMYeCKUX BEIIeCTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IMPEBPALLCHUI0 OPTAaHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psi. MertaH W 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJACTABUTENN AaJIKEHOB: (U3MYECKHEe U XHMHYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). [lomydeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHHsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue — ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUsL), NOAyYeHue u npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUH, KaTaTuTH4YeCKui), mnupoiau3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oO0pa3lamMu IUIACTMAcCC, KaydyyKOB M PE3HMHBI, KOJUIEKLUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boruncnenuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XHMHYECKHE CBOWCTBA (pEeakiuu C aKTHUBHBIMH MeTajlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue denHoa.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
duznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHBIE KapOOHOBBIE KUCIOTHL. MypaBbHHAS W
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIA BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBHE.

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

VYrneBoasl: cocTtaB, Kiaccupukauus — yriieBojoB  (MOHO-, OuU- U



noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcuom Mmeau(ll), oxuciaenne ammuadHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXXIEHUE B MPUPOJE, NPUMEHEHHUE,
ouonoruyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue U XMMUYECKHE CBOMCTBAa KpaxMmana (THApOJIH3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHepUMEHTAJIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX IMpEeBpallleHH:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnernaoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (maccel, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTBHI Kak aM(OTepHbIE OpraHuYecKue coenuHeHus. Ouznveckue
U XMMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallNsl, KAYECTBEHHBIC PEAKIINK HA OCJIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKYISIPHBIE COCANHEHHS

OCHOBHBIE NOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3ALMH, CPEIHSAS MOJEKYISpPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHHA —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCHEpUMEHTAJIbHBIE METO/Abl HM3YyYEHHs BEIIECTB M HMX MPEBpAILECHMI:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B



10 kmacce OCyIIECTBISETCS dYepe3 MCIOJb30BaHME KakK OOLIMX eCTeCTBEHHO-
HAYYHBIX TIOHATUH, TaK U TOHATUHN, SBISIOUINXCS CUCTEMHBIMHU JI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, MepHOANYHOCTh, HAOIIOJCHNUE,
U3MEpeHHe, SKCIIEPUMEHT, MOICTTUPOBaHHE.

®dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperarHoe COCTOSIHHE
BEIIEeCTBa, (PU3MUCCKUE BEIIMUMHBI U €IMHUIIBI KX U3MEPECHUS.

buonorus: knerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

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

TexHonmorusi: MNUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETHUYECKHE IMperapaThl, MaTepUaIIbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIisi aTOMOB.

[Tepuonnueckuit 3akoH U Ilepuoauueckas cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKoHa U lleproanueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HavyeHUe NEPUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucnenus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MMOCTOSIHCTBA COCTaBA BEIIECTBA. THIbI KPUCTAUIMYECKUX PEIETOK. 3aBUCUMOCTD



CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccudukanuss  XUMUYECKMX — peakuuii B
HEOPraHUYECKOW U OPraHUYECKOM XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUU TPU XUMUUECKUX PEAKIIHX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOEe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuibHBIC U clialble nekTpoauthl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTas, HEUTpaabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YYCHMS BEIIECTB M WX MPEeBPaICHMUIL:
neMoHcTpanusa Taosmi «l[lepuoanueckas cucremMa XumMudeckux snemeHtoB J[. U.
MenneneeBay, H3ydeHHUE MOJENeld KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OTHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jI0oKEeHHE TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONPEACICHUE CPEbl pACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEakIuud HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU pPEeaAKIIUN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuil, B TOM 4YHUCIE
TEPMOXMMHYECKUE PACUEThl, PacU€Thl C HCMOJb30BAHUEM TOHSATUS «MacCOBas
JIOJIs1 BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux asnemeHtoB JI. M. MeHnmeneeBa U OCOOCHHOCTH CTPOSHHS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponsa M KpEeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Meramisl. [lonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUUYECKHUX
sanementoB Jl. V1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIO0UEK
aToMoB MeTajuioB. OOmue duszndeckue cBoicTBa MeTtauioB. CIUIaBbl METAJIOB.



DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalui, KalblU,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHCHUH.

OO6mue crocoObl moiayyeHus: MetamuioB. IIpuMeHeHne MeTamioB B OBITY W
TEXHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUIPOKCHUJIA ATFOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

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

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMUS
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUAIbl JJIs AJICKTPOHUKH, HAHOMAaTEpPHUaJbl, OPraHUYECKHUE W MHUHEPAJIbHBIE
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 0€30MaCHOTO MCIIOJIB30BAHMS IMPENapaToB OBITOBON XUMHUH
B ITOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNnpeaMeTHBIX  CBs3ed MpU  M3y4YeHUH oOmed u
HEOpraHM4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUM, SBIISIOITUXCS
CHCTEMHBIMH JIJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4dHBIM (pakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KilacCHPUKamMsa, MEePUOJIUIHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

du3nka: MaTepus, YHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
H30TOIl, PAIUOAKTUBHOCTh, MOJICKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKHE BEIUYUHBI U €AUHUIIBI UX



WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaATLI, TOPHBIC TIOPOJIBI, TOJIC3HBIC MCKOMAEMbIE, TOILIIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, IHIIEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX IMPErapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABJISIETCS] CUCTEMHO-IEATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CIEAYIOINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKON TPaKTAHCKOM HMIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIMMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CLIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE TIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBAa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JESITeIbHOCTH
OoOy4JaromuXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLUMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTA IMPU CO3JaHUU



y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YUeOHOU JIEITEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MpOIecCy TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
NPUMEHEHHsS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJCHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHUSA

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIECHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM



YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIBHOW TpacKTOPUHU
oOpa3zoBanus, Oyaymied mnpodeccud M peaau3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTMUYECKHU II€J1€CO00PAa3HOT0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWKEHUM XUMHH IS
pelIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTOIBE30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U TIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTIbITa NeATeIbHOCTU HKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBLHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) IEeHHOCTH HAYYHOTI'O MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHEeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
Npe/ICTaBIeHUsI 00 OKPYKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37aHUU HOBOM 0a3bl MaTepPUATBHON KYJIBTYpHI, PEIICHUH TI00aIbHBIX PoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEIIHOTO TPyAa H OSKOJOTUYECKH KOMQPOPTHOW JKH3HU KaXKIOTO HWICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4yaeMbl€ 3HAHUS ISl aHAJu3a U OOBSCHEHMS SIBIICHUM OKpPYXAIOIIEro MUpa u



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JeJIaTh 00OCHOBAaHHbIE 3AKITIOYEHHS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpEeCca K MO3HAHUIO U UCCIIEA0BATEIBLCKON EATEIIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHaTbHOM
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeIMeTHbIE Pe3ybTaThl OCBOCHUS y4eOHOro mpeaMera «XHMHS» Ha
YPOBHE CPEIHEr0 00IIero o0pa30BaHus BKIHOYAIOT:

3HAYHMBIE IS dbopMHupOBaHUS MHUPOBO33PCHUS 00yJaroIuXxcs
MEXTUCIMIUIMHAPHBIC (MEKIPEIMETHBIC) OONIEHAYUYHBIC TOHSITHS, OTPaXKAIOUIUE
IICJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CICHU(PUKY METOJOB IO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, YHEPTHUs, SBIICHHE,
pollecc, CUCTeMa, HaydHbId (hpaKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIEAOBaHNE, HAOIOICHHE, U3MEPECHHE, YKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJbHbIE Y4UeOHBbIC JeHCTBUS (IMO3HABaTEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOUXCS;

CIIOCOOHOCTH o0ydJaromuxcs HCIIOJIb30BAaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHUBEPCAJIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeaMeTHbIe Pe3yibTaThl OTpPaKaloT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMU.

OBaagenne YHHBeEpPCAJIbHBIMH Y4eOHbIMH MO3HABATEJIbLHBIMH
JefCTBUSMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO  (DOPMYJIMpOBaTh M aKTyaJU3UpOBaTh  IMpoOJIeMy,
BCECTOPOHHE €€ paccMaTPHUBATh;

OTIPENIENIATh IeN JACATEILHOCTH, 3ajaBas TapamMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATSIBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

HCIIOIb30BaTh TPH OCBOCHUH 3HAHHMH MPHEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICIISATh XapaKTEPHBbIC NMPHU3HAKU MOHATHH M YCTAHABJIMBATH WX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHHS OTIACIbHBIX (DaKTOB U



SIBJICHU;

BLIOMpATh OCHOBAaHMSI U KPUTEPUU [ KJIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIIMBATh MNPUYUHHO-CICICTBEHHBIE CBS3U MEXKAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITE 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B paccMaTpPUBAEMBIX
SBJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUUeckas QopMmyJia, ypaBHEHHE XUMHYECKOU
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATH Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyITHUpOBATH MM U 33J1a4l UCCIICIOBAHMS, UCIIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIHPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHKUS ¥ OCHOBBI i1 (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMHM CAMOCTOSITEJIBHOIO IUUJITAHUPOBAHUA M TPOBEICHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0aTh 3a XOIAOM
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (OopMyJIUpOBaTH
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIAEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3IMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPoOpManuu (HaAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpXKAaHHUs, CIPAaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IMYHBIX BUIOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OIICHUBATD eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOCHl U MPUMEHSITh PA3INYHBIE METOABI MPH TOUCKE U
otbope uHbOpPMAIMK, HEOOXOAMMOM JJIs BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;



MpUOOPETaTh OMNBIT HMCHOJAB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyecTBe CpeacTBa IMpu pabore ¢
XUMHYECKOM HH(pOpMalMe: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTeMaTUYeCcKre) 3HaKU U CUMBOJIbI, (pOpMYJibl, aO0OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh UM MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJIsTHOCTH.

OsgiiaieHHe YHHBEPCAJBHBIMU KOMMYHUKATHBHBIMHU AeHCTBUAMM:

3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOi TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUM,  BBICKAa3blBaTh  HUJeH, (QOpPMYyIHpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJbTaTOB IMMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS MO3UIUHN B
X0/1€ 00CyX/IeHUsI 1 OOMEHa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIbHYIO
JesITeIbHOCTh, OMNpeaensas e€ Melu M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MPEUIaraéMblii  aNropuT™M JEHUCTBUH IpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN C€MOCOO0 MX pemeHus ¢ Y4ETOM IOJYyYCeHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMoOaHalln3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHSI»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOH  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHUM SIBICHUMN
npupoasl, B (HOPMHUPOBAHUM  MBIIUICHUS W KYJAbTYpPbl JMYHOCTH, €€
(GyHKIIMOHAJIBHON TPaAaMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS MPAKTUUECKUX 3a7a4
M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3JI0POBBIO M IPHUPOIHOM



cpene;

BJIQJICHHUE  CHCTEMOM  XMMHMYECKHMX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOLME TMOHATUSA (XMMUYECKHH DJIEMEHT, aToOM, JJEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, yYIrIepoaHBbIM CKeleT, (YyHKIUMOHANbHAs TpyIIa,
paauKai, U30Mepusi, U30MEpbl, TOMOJIOTHYECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPO/IBbI,
KHCJIOPOJI M a30TCOAEPKAIINE COCIWHEHUS, MOHOMED, IOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa, 3aK0H cOXpaHEHHsI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3BIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKHUX
ABJICHUN, (PaKTOIIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIB30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPAKTUYECKOM J1eITeTbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOIB30BATh COOTBETCTBYIOIIUE MOHSATHUS MPU
OMMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHMYeCKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHMI HCIIOIB30BATh XMUMHUYECKYI) CHMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBJIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB [JIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTAaBY U CTPOEHUIO K OINPEAeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YriIeBOAOPObI, KHCIOPOJ U a30TCOAEpKAIIHe
COEIMHEHUsA, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS), JaBaTb KM Ha3BaHUA IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (eHoNl, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAS KHCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIUH);

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

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHHS
oprannyeckux BemecTB A. M. BytnepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAHEHHsI MAacChl BEILIECTB;

c(hOpMUPOBAaHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
du3nYecKkue MU XMMHUYECKHME CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IMYHBIX



KJIaCCOB OPTraHMYECKUX BELIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ], STAHOJ, STUJICHIJIUKOJb,
[JIMIEPUH, (PEHOJ, alleTallbJIeTU]l, MypaBbUHAsI M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
KpaxMmall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUECKUX PEaKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI MX MEepepadOTKu U
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WX MPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUHU TIPU U3YYCHUU BEIIESCTB U
XUMUYECKUX SBJIICHUN (HAaOJI0/ICHUE, U3MEPEHUE, DKCIICPUMEHT, MOJICIMPOBAHNE),
UCIIOJIb30BaTh CHCTCMHBIC XUMHUYCCKHC 3HAHUS IS TPUHATHS PEIICHWH B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsAX, CBS3aHHBIX C BEIIECTBAMH W UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBHITOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUHU, MTOTYUCHHE
ATWJIIEHAa M W3yYEHHE €ro CBOWMCTB, KAa4yeCTBEHHBIE PEAKIUU OPraHuYeCKUX
BEIIECTB, JI€HATypalus OENKOB MPH HArpeBaHUU, IIBETHBIC PEaKlUU OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OIACHOCTh BO3JEHCTBUS HA XUBHIE OPTaHU3MBI ONPENCIEHHBIX OPraHMYECKUX
BelllecTB, nmoHumas cmbica nokazarens I[1JIK, moscHsaTe Ha mpuMepax crocoObl



YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHS HA OPTraHU3M
YeNI0BeKa;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIISCTB W
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOmas M HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBCHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMUHM B TIO3HAHWM SIBIICHHI
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a71ad
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKHH 3JIEMEHT, aToM, HW30Tom, S-, pP-, -
AJNIEKTPOHHBIE OpOWTANIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBI O0O0BEM,
BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUUYECKasi CBS3b
(KoBaJIEeHTHAsl, MOHHAS, METAINIMYECKAs!, BOJIOPOJIHAS ), KpUCTAININUECKasl pEIIETKa,
TUINBI  XUMUYECKUX  pEaKIUi, pacTBOp, DIJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW pEAKLNH, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHUs M MPEBPAILECHUS SHEPIUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3BIK XHUMHH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEXKAIIHME B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOTHUYECKHE CBEACHHUS O CBONCTBAX,
COCTaBe, MOJYYCHUH U 0€3011aCHOM HCTIOJIh30BAaHUN BAaKHEHIIMX HEOPTAHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTePHBIC MPU3HAKU TOHATHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAIllCHUIH;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIb30BATh XMMHUUYECKYIO CHUMBOJIUKY JJIf
coctaBieHuss (OpMysn BEIIECTB U  ypaBHEHUNW XMMHUYECKHX  pPeakluii,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIACITBHBIX



HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAMEHAS U3BECTh, MUTHEBAS COMA, IUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPEACIATh BaJCHTHOCTh M CTCTICHb OKUCIICHUS
XAMHYECKUX 3JIEMEHTOB B COCAMHEHUSX DPA3JTMYHOTO COCTaBa, BUJ XHUMHYECKOU
CBs3M (KOBaJICHTHAs, MOHHAS, METaJUIMYECKasi, BOJOPOIHAS) B COCTUHEHUSAX, THII
KPUCTAJUNTMYECKONH PEmETKN KOHKPETHOTO BeIlecTBa (aTOMHas, MOJEKYJISpHas,
WOHHAS, METAJUTMYECKas), XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHaBJIMBATh PUHAICKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNPEASIEHHOMY KIacCy/TpyImie
COCIMHCHUH (ITPOCTHIC BEIIECTBA — METAJUIBI U HEMETaJUIbl, OKCHJIbI, OCHOBAHWSI,
KHUCJIOTHI, aM()OTEPHBIE THIPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMECHUN PACKPBIBATH CMBICI ITEPUOIHUYECKOT0 3aKoHa [1.
N. MeHpeneeBa v IECMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYI0, 00BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMCHHMH XapaKTepPU30BaTh JJCKTPOHHOE CTPOCHHUE
aTOMOB XHUMHUYECKUX djeMeHTOB 1-—4 mepuono Ilepnoanueckold CHCTEMBI
XxuMudeckux djementoB JI. M. MenneneeBa, MCHOb3ys MOHATHSA «S-, P-, O-
AIIEKTPOHHBIE opouTAINY, «QHEPreTHYECKHe YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COCIMHEHUM
no nepuogam u rpynmnam Ilepuoanueckoi cucteMbl XuMuueckux siaemenTo /. U.
Menpeneena;

chOopMHUPOBAaHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX BEHIECTB  Pa3UYHBIX  KJIACCOB,
MOJITBEPKIATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXAY HEOPraHUYECKUMH
BEIIECTBAMU C TIOMOIIHIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMHYECKUX PEAKIINIA;

c(hOpMHPOBAHHOCTh YMEHHS KIAaCCU(UIUPOBATH XUMHYECKHE PEAKIUU TI0
pa3sTUYHBIM TpHU3HAKaM (YUCIY M COCTaBy pEarupyloliuxX BEIIEeCTB, TETIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peakiuy, y9acTUIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABJISATH YPaBHEHUS PEAKIUNA Pa3IUIHBIX
THUIIOB, TIOJIHBIC W COKPAIIEHHBIE YPAaBHEHUS PEAKIMii HOHHOTO OOMEHA, YUUTHIBAS
YCIIOBHUS, TIPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAueCTBEHHBI COCTaB PA3JMYHBIX HEOPTraHMYECKUX BEIIECTB, pPacCIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYECCKUX
BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHMH pPACKpPBIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJICKTPOHHOTO OanaHca



3TUX PEAKLUN;

c(hOpMUPOBAHHOCTHh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XMMUYECKOU
peaKkiuu OT Pa3auYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KAIIME B OCHOBE IMPOMBIIIJIEHHOTO IMOJYYEHUsS CEPHOW KHUCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUU 00 OOUIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUU MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUSL «MaccoBasi J0Jis BEIIECTBa B PacTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WK 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BbEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACChI
BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MoCyJIol W Ja0opaTOpHBIM OOOPY/IOBaHHEM, a TaKXe IpaBuja OOpaIleHHs C
BEI[ECTBAMHU B COOTBETCTBHUU C WHCTPYKIIUSIMH IO BBHITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHHUHM IUIAHUPOBATH W BBINOJIHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3iokKeHUe MEepPOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHNE Cpeabl pacTBOPOB BEIMIECTB € MOMOIIBK YHUBEPCAIBHOIO
UHANKATOpA, BIUSHHUE PA3NIMYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOW pEaKiluw,
peakiud MOHHOTO OOMEHa, KayeCTBEHHBbIE peakIMu Ha cylbdar-, kapOoHAT- U
XJIOpDUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE JKCIEPUMEHTAIBHBIX 3aJa4 IO
teMam «Metamie» U «Hemeramibl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0€30IacHOCTH TIpU OOpaIlleHWH C BEIIeCTBaMU U JJaOOPaTOPHBIM 000PYI0OBAaHHEM,
NPEJICTABIATh PE3yJAbTaThl XUMHUYECKOTO JKCIEepHUMEeHTa B (oOpMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKlUii U (OPMYyJIHpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHhOpMAINIO, TOJIy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONMIOMATh  TpaBWia  JKOJOTUYECKH
11eJIeCO00pa3HOTO TOBEJEHUST B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3/I0POBbSl U OKpPYXKAIOMIEH MPUPOIHONU Cpellbl, OCO3HABATH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax cHnocoObl YMEHBUIECHUS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

U1 00yYaroIMXCsl ¢ OrPAHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE



MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

Ui CIIEMBIX W CHabOBUIMMIMX OOYYalOMIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaundyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ Konrtpoiabubie | IlpakTHyeckue
NMPOrpaMmblI o0pa3oBaTejibHbIE PeCypChl
porp Beero padoTsI padoThbI P peeyp
Pa3nes 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipeamer opraHn4ecKoN XUMHH. https://academy-

1.1 Teopus cTpoeHUsT OPraHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHuit A. M. byrieposa Sele-4e24-ac02-efb16fa49f6
Hroro mo pazueny 3
Paspgen 2.Yriesogopoabl

[IpenenpHBIC YTIIEBOIOPOIBI — https://academy-

2.1 2 0 0 content.apkpro.ru/lesson/258ddc06-
AJTKAHRI ec23-473c-h3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: https://acadenmy-

2.2 ' 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHEL, aIIKQ/ICHEL, aTIKHHET 4158-4bd1-ae98-18dc1cfb939

https://academy-

2.3 ApoMartudeckue yrieBoAa0po bl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

24 TpHpozIEbie HCTOUHHKH 3 1 0 https://lesson.edu.ru/04/10
yIJ€BOJIOPOJOB U UX IepepaboTka

Utoro no pazneny 13
Paznea 3.Kuciaopojacoaep:kanue oprannieckue coeJuHeHust
https://academy-

3.1 Cnuptel. ®enon 3 0 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fa471694f
https://academy-

3.2 éﬂbnemnm. Kapbomospie kicaoer 7 0 1 content.apkpro.ru/lesson/8664b319-

TIOKHBIC SPUPBI 0ba3-4945-h076-cb7ae5858b90

33 Vri1eBo bl 3 1 0 https://academy-

content.apkpro.ru/lesson/709ce43a-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb939
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb939
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb939
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

deb6-4281-963b-01d2e212d4d0

Hroro no pazaeny
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Pasnen 4.A30Tcoaep:kanye OpraHnyecKue coenHeHnst

https://academy-
4.1 AMuHBI. AMUHOKUCIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wroro mo pazueny 3
Paspnen 5.BbicOKOMOJIEKY/ISIPHbIE COeIMHECHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bosokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM u¢poBbI
Ne n/m NpOrpaMMEI pasi Beero Kontposbusbie | IlpakTnyeckue ((;)Iép(iiljig::;aT:.])'Ibele
padoTsbI padoTsbI pecypebi
Pasnen 1.TeopeTnyeckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanydeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMUIECKHX 3 0 0 https://lesson.edu.ru/04/10
anemeHToB J[. 1. Menneneera
1.2 Crpoenne semectsa. Muoroobpasue 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
1.3 XVWMHAYECKUE PEaKIHH 6 1 1 https://lesson.edu.ru/04/10
Hroro mo pazmeny 13
Pa3znen 2.Heoprannueckasi Xumus
2.1 Meramibl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeransl 9 1 1 https://lesson.edu.ru/04/10
2.3 (B35 HCOPIaHHMUCCKHX 1 OPIaHHUCCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazgeny 17
Pa3nena 3. Xumus u :Ku3Hb
3.1 ’ XUMUS U KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Wtoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
K
Ne DAHE 10 TACoh Jara DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Beer KoHTpoIbHEI HpakTuieckn HU3yUYeHH s o0pa3oBaTe/ibHbIE PecypcChl
n 0 e padoThl e padoThl
[Ipenmer bubnuorexa [JOK
OPraHU4eCcKO XUMHH, 1 0 0 04.09.202 https://myschool.edu.ru/https://academy-
€€ BOBHMKHOBEHHE, 4 e content.apkpro.ru/lesson/a9f3d191-5ele-4e24-
pa3BHUTHE U 3HAYCHUE ac02-efb16fa49f6a
Teopust ctpoeHust BuGmrorexa LOK
gggaiizzi::;z M 1 0 0 11.09.202 https://myschool.edu.ru/https://academy-
B ! . 4 e content.apkpro.ru/lesson/c935a58c-ab0e-4¢59-
YyTIepoBa, ce 9dcf-20517ae4b52¢e
OCHOBHBIC ITOJIOKCHUA
[IpencraBnenue o
Kiaccudukanuu
OPraHN4CCKUX bu6mmoreka [IOK
BEIIECTB. https://myschool.edu.ru/https://academy-
Howmenxknarypa . 0 0 }18'09'202 content.apkpro.ru/lesson/726ee099-e1a9-410f-
(cuctemaruyeckasi) u b8be-bh4ch589aeadl
TPUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
. bu6mmoreka [JOK
An :
or I;t;ieCOCTaB 1 1 0 0 25 09.202 https://myschool.edu.ru/https://academy-
P ’ . 4 T content.apkpro.ru/lesson/258ddc06-ec23-473c-
TOMOJIOTMHCCKHIH Pl b3d7-ed82fcaddd02
Mertan 1 sTan — Bubmmorexa [JOK
MpOCTEUILINE 1 0 0 02.10.202 https://myschool.edu.ru/https://academy-
MPEICTaBUTENU 4 — content.apkpro.ru/lesson/258ddc06-ec23-473c-
AJIKaHOB b3d7-ed82fcaddd02
ANKeHEBI: cOCTaB U 1 0 0 bu6mmoreka [JOK
CTpPOEHHE, CBOMCTBA 09.10.202 https://myschool.edu.ru/https://academy-
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4 content.apkpro.ru/lesson/4038171e-4158-4bd1-
2e98-18dc1cfh9399
OTuie OITMJICH —
Drwiert i nporen BuGmorera [{OK
7 p 16.10.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
HpGI[CTaBI/ITCJII/I 4 10
AJIKEHOB =
[IpakTnueckas pabora bubnuorexa [JOK
8 Ne 1. «ITonyuenue 23.10.202 https://myschool.edu.ru/https://academy-
ATUJICHA U U3YYCHUE 4 T content.apkpro.ru/lesson/53cd2379-2a45-43b1-
€ro CBOMCTB» 9f67-7ebcdaf03ce0
Ankanuensl. byranuen-
1,3 u MmeTunOyTagueH- bu6moreka [IOK
9 1,3. [Momryuenne 06.11.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
CUHTETUYECKOTO 4 10
Kay4IyKa U Pe3UHBI
ANKMHEBI: COCTaB U
0COOEHHOCTH
CTpOCHMUS,
. bubnuorexa [JOK
10 FOMOJIOTHHCCKUH PAZL. 13.11.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
Anernies — 4 10
MPOCTEUIINIT -
MIPEJICTaBUTEIb
AJIKUHOB
bu6mmoreka [JOK
B
11 B;ig:gm o 20.11.202 https://myschool.edu.ru/https://academy-
P . o content.apkpro.ru/lesson/7dada027-8448-418f-
XUMUHCCKON peaKiiii 4 b416-fbaledd4ab6d
. bubmuoreka [JOK
A :0
12 T(f);HOB; TZT;;;EOCTB 27 11.202 https://myschool.edu.ru/https://academy-
YOIL. 4 A content.apkpro.ru/lesson/d86d7d00-d5b4-491d-
dpeHOB aded-c3ddal9feef4
I'eneTnueckas cBSI3b bu6mmoreka [JOK
13 YTJIEBOJOPO/IOB, 04.12.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
MPUHATISIKALTUX K 4 10
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pa3JIMYHBIM KJlaccam

[IpuponHbIe HCTOYHUKHU
YII€BOJOPOJOB:
IIPUPOJIHBIN ra3 u

bu6mmoreka [{OK

14 MOTTYTHBIE HEPTSIHBIE 11.12.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
ras3sl, HepTh U 4 10
MPOLYKTHI €€
nepepadoTKu
[IpupoHbIE HCTOYHHUKHU
YTJIEBOJIOPOJIOB:
MIPUPOIHBIN ra3 u bubnuorexa [JOK

15 MOTTYTHBIE HEPTSHBIE 18.12.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
ra3bl, He()Th U 4 10
NPOIYKTHI €€
nepepaboTKu
KontponbHas padoTa bubnuorexa [JOK

16 0 pa3ienny 25.12.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
«YTJIEBOIOPOIBI» 4 10
IpenemnbHbie Bu6morexa IIOK

17 OJTHOAQTOMHBIE CITUPTHI: 15.01.202 https://myschool.edu.ru/https://academy-
METaHOJ U 3TAHOJI. 5 content.apkpro.ru/lesson/5439c18b-7440-4b6f-
BOI[OpOI[HaSI CBS3b bf84-c04fa471694f
MuoroatoMHEIE Bbubnuorexa IIOK

18 CIIUPTHI: 22 01.202 https://myschool.edu.ru/https://academy-
STUJICHTJIUKOJIb U 5 content.apkpro.ru/lesson/5439c18b-7440-4b6f-
TIIMLEPUH bf84-c04fa471694f
®deHout: cTpoeHUE Bu6morexa [IOK

19 g;g;?e]gz;e " 29.01.202 https://myschool.edu.ru/https://academy-

. content.apkpro.ru/lesson/5439c18b-7440-4b6f-

XUMUYECKHE CBOMCTBA, 5 bf84-c04fad71694f
MIPUMEHECHHE

20 Anbaeruaer: bu6mmoreka [JOK
bopmanbaerua u 05.02.202 https://myschool.edu.ru/https://academy-
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aneTanbAerusl. AUeToH 5 content.apkpro.ru/lesson/8664b319-0ba3-4945-
b076-ch7ae5858b90
OnIHOOCHOBHBIE Bu6 OK
TIPEACILHEIC ht%prsJ'I/I;I r?gléﬁo]all edu.ru/https://academy
21 KapOOHOBEIC KHCIOTHI: é2'02'202 content.apkpro.ru/lesson/b4feaa04-3438-4b57-
MYpaBbHHAA 1 a3ec-ha0f9fe63c0d
YKCyCHast
[IpakTnueckas pabora bubnuorexa [JOK
29 Ne 2. «CpoiicTBa 19.02.202 https://myschool.edu.ru/https://academy-
pacTBOpa yKCyCHOM 5 T content.apkpro.ru/lesson/9834d408-386d-444a-
KUCJIOTBID) 8de3-7efba8b98cdb
CreapuHoBas 1
OJIEMHOBASI KUCIIOTHI, bubnuorexa [JOK
23 KaK MPeICTaBUTEIN 26.02.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
BBICIITUX KaPOOHOBBIX 5 10
KHCIIOT
M
BBf(I)JI-_II?I/II;aEaC%I:)PII{OBBIX bubmrorexa ITIOK
24 P 05.03.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
KHCIIOT, UX MOIOIIEe 5 10
NEUCTBUE -
CrnosxHble 3¢upbl Kak
IIPOH3BOTHELE BH6§HOTeKaIK)K .
o5 KAPGOHOBBIX KHCIIOT 12.03.202 https://myschool.edu.ru/https://academy-
I ) 5 T content.apkpro.ru/lesson/71ac43f2-a0d4-4945-
MAPOJIN3 CIIOMKHBIX a0eb-1e59cd5f4dof
3¢hupoB
Kupsr: runposnus, bubnuoreka [JOK
26 MPUMEHEHHUE, 19.03.202 https://myschool.edu.ru/https://academy-
OunoJsiornuecKas pojb 5 T content.apkpro.ru/lesson/71ac43f2-a0d4-4945-
JKUPOB a0eb-1e59cd5f4dof
YTreBoibl: coCTas, bubmnoreka ITOK
27 KIaccuuKaIus. 02.04.202 https://myschool.edu.ru/https://academy-
Baxwuenmme 5 o content.apkpro.ru/lesson/709ce43a-deb6-4281-

NpEACTAaBUTCIIN:

963b-01d2e212d4d0
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TIIF0K03a, PPYKTO3a,
caxapo3sa

Kpaxman u nemnntonosa bubnuorexa [JOK
28 KaK [PUPOJIHBIC 09.04.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
MIOJIMMEPBI 5 10
KonTtponsnas pabora
0 pazzeny bubnuotexa [JOK
29 «Kucnopoaconepxanm 16.04.202 https://myschool.edu.ru/https://lesson.edu.ru/04/
¢ OpraHUYecKHe 5 10
COEIVHEHUD
bubmmoreka [{OK
30 AMWHEBI: METHUJIAMUH U 23.04.202 https://myschool.edu.ru/https://academy-
aHWIUH 5 content.apkpro.ru/lesson/0c608a59-4c69-4481-
839e-9205f201b73e
AMUHOKHUCIIOTEI KaK
ampoTepHbIe bu6mmoreka [IOK
31 OpraHu4ecKre 30.04.202 https://myschool.edu.ru/https://academy-
COCAMHEHMS, UX 5 T content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-
OMOJIOTHYECKOE ace0-78eca6009628
3gayeHue. I lenTuanl
bu6mmoreka [JOK
32 E:iﬁig;g;i@ﬁiﬁﬁiz 07.05.202 https://myschool.edu.ru/https://academy-
content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-
COCANHCHMSA 5 ace0-78ca6009628
OCHOBHbBIE IOHATHUS bubmuoreka [JOK
33 XUMHH 14.05.202 https://myschool.edu.ru/https://academy-
BBICOKOMOJIEKYJISIPHBIX 5 content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-
COEUHEHNN ace0-78eca6009628
OCHOBHBIE METOIBI
CHHTe32 bubmuoreka [JOK
34 BBICOKOMOJICKYIAPHEIX 21.05.202 https://myschool.edu.ru/https://academy-
N content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-
COCIUHEHHUH. 5

[TnacTmMacchl, KaydykH,

ace0-78eca6009628
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‘ BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpOHHAs KOHPUTYpAIHs aTOMOB

04.09.2024

https://lesson.edu.ru/04/1

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYEeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

11.09.2024

https://lesson.edu.ru/04/1

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYCCKUX DJICMCHTOB U NX
COEIMHEHUH 10 IPyNIaM U MEepUOIaAM.
3HaYeHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH HAyKH

18.09.2024

https://lesson.edu.ru/04/1

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbl; MEXaHU3MBI 00pa30BaHUs
KOBaJICHTHOM cBs3u. BonopoiHas cBs3b

25.09.2024

https://lesson.edu.ru/04/1

BasieHTHOCTB. DJIEKTPOOTPUIIATEITLHOCTD.
Crenenb okucieHus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHMS

02.10.2024

https://lesson.edu.ru/04/1

ITonsarue o AUCIICPCHBIX CUCTCMAX.
HcTunHBIC M KOJIJIOUIHEIC PaCTBOPLIL.
MaccoBas goJs BellecTBa B pacTBoOpEC

09.10.2024

https://lesson.edu.ru/04/1

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COCIUHEHUN.
I'enernueckas CBsA3b HEOPraHMYECKUX
BEILECTB, PA3JIUYHBIX KJIACCOB

16.10.2024

https://lesson.edu.ru/04/1

Knaccudukaius XuMHUECKUX pEaklui B

https://lesson.edu.ru/04/1
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HEOPraHUYECKOW U OPraHUYECKON XUMUHU.

3aKoH COXpaHEHHUsI MACChl BELIECTB;
3aKOH COXpaHEHUs U IIPEBpaIeHUSA
OHCPIYH IIPpU XUMHYCCKUX PCAKIUAX

23.10.2024

Ckopoctb peakiuu. OOpaTumMbie
peakuyru. XuUMUYECKOE PAaBHOBECHE

06.11.2024

https://lesson.edu.ru/04/1

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auuHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUN»

13.11.2024

https://lesson.edu.ru/04/1

11

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[MousiTne o BogopoiHOM ToKasarese (PH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'maposn3 opraHnyecKux u
HEOPraHUYECKUX BEIIECTB

20.11.2024

https://lesson.edu.ru/04/1

12

OKHCIUTENTEHO-BOCCTAHOBHTEILHBIC
peakmuu. [ToHsTHE 00 BNIEKTpOIH3E
pacIyiaBOB U paCTBOPOB COJICH

27.11.2024

https://lesson.edu.ru/04/1

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMHUU

04.12.2024

https://lesson.edu.ru/04/1

14

MerTannsl, UX IIOJ0KEHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpOoeHHus aToMoB. O0ImHe
(hM3MYEeCKre CBOMCTBA METAJIJIOB

11.12.2024

https://lesson.edu.ru/04/1

15

CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKUI
PSAI HAPSHKEHUH METalIOB

18.12.2024

https://lesson.edu.ru/04/1

16

XHUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HaTPUH, KaJui, KaJblIUui,
MarHui, aJIOMUHHKA) U UX COCTUHECHU I

25.12.2024

https://lesson.edu.ru/04/1

17

XHUMUYECKHE CBOWCTBA XpOMa, MEIU U UX
COEIMHEHUN

15.01.2025

https://lesson.edu.ru/04/1

18

XHUMHYECKHE CBOMCTBA OWHKa, XXCJIC3a U

https://lesson.edu.ru/04/1
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HUX COeIUHEHUI

22.01.2025

19

[Ipaktuyeckas padora Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramae"

29.01.2025

https://lesson.edu.ru/04/1

20

HeMeTaJIJH)I, HUX ITIOJIOKCHHUC B
[Tepuonnueckoi cucreMe XUMUYECKUX
anemenToB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

05.02.2025

https://lesson.edu.ru/04/1

21

@uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMETauIoB (Ha IpuMepe
KHCJIOpoJia, cephl, (hochopa u yriepoaa)

12.02.2025

https://lesson.edu.ru/04/1

22

XHWMHUYECKUE CBOMCTBA FAJIOTE€HOB, CEPhI
U UX COeIUHEHUN

19.02.2025

https://lesson.edu.ru/04/1

23

XUMHYECKHE CBOMCTBA a30Ta, (hochopa u
X COCTMHEHUH

26.02.2025

https://lesson.edu.ru/04/1

24

XUMHUYECKUE CBOMCTBA yriepoa,
KPEMHUS U UX COCTUHEHUM

05.03.2025

https://lesson.edu.ru/04/1

25

[IpumeHeHne BaXXHEUIINX HEMETAIIIIOB U
HUX COEIUHEHUI

12.03.2025

https://lesson.edu.ru/04/1

26

O0o001IeH e U cucTeEMAaTH3alHs 3HAHUH
no teme «Hemeramne». Beraucnenus no
YpaBHEHUSIM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKHE PACUETHI

19.03.2025

https://lesson.edu.ru/04/1

27

[IpakTuueckas pabota Ne 3. «Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Hemerassl"»

02.04.2025

https://lesson.edu.ru/04/1

28

KonTtponpHas paboTa o remMam
«Metamaey u «Hemetamibl

09.04.2025

https://lesson.edu.ru/04/1

29

HeOpraHI/IquKI/Ie H OPraHnv4CCKuc
KHUCJIOTHEI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHU4YCCKUC OCHOBAHUA

16.04.2025

https://lesson.edu.ru/04/1

30

AmboTepHbIe HEOPraHUYeCKHe U

https://lesson.edu.ru/04/1
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OpraHn4eCKruC COCANHCHM.
I'enernueckas CBA3b HCOPraHN4YCCKUX U
OpraHn4CcCKuX BCUICCTB

23.04.2025

Ponb xumun B obecieueHun
9KOJIOTMYECKOM, SHEPreTUYECKON U

31 MUIIEBO 0€30TIACHOCTH, PA3BUTHU 1 30.04.2025 itps:/flesson.edu. /0471
MEIUIIUHBI
[IpencraBnenust 00 0OMIKMX HAYYHBIX

32 NPUHIMIIAX TPOMBIIIIIEHHOTO HOIy4eHUs 1 07.05.2025 https://lesson.edu.ru/04/1
BXHEWIIINX BEIECTB

33 UYenmoBek B MUPE BEIIESCTB U MAaTEPHAIIOB 1 14.05.2025 https://lesson.edu.ru/04/1

34 XuMHS ¥ 3I0pOBbE YEIIOBEKA 1 91.05.2025 https://lesson.edu.ru/04/1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/04/1
https://lesson.edu.ru/04/1
https://lesson.edu.ru/04/1
https://lesson.edu.ru/04/1

YUYEBHO-METOJIMYECKOE OBECIIEYEHME OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYAEHUKA

* Xumus, 10 xknacc/ I'abpuensu O.C., OO01ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocBenieHue»

Xumus, 11 knacc/ IN'abpuensu O.C., OctpoymoB WN.T"., Cnankor C.A.,

AxuuonepHoe obmiectBo «M3narensctBo «IIpocsemnienue»,2021r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.0.C. I'abpuensn, I'.I'. JIpicoBa «Xumus MeTtonuueckoe nmocodre — 0a30BbIii
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C. I'abpuensn, U.I'. OctpoymoB, «O011ass XuMusl B TECTaXx, 3aj1auax,
ynpaxkaeHusx. 11 kmace» — M.: Ilpoda, 2023 rox.

3. O.C. I'abpuensn, I1.H. bepe3kun, A.A. YmakoBa «Xumus 11 kmacc:
KoHnTponbsHbie 1 mpoBepoUYHBIe paObOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C. I'abpuensn, I'.I'. JIeicoBa, A.I'. BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C. T'abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas «Xumus 11 knacc:
Hacronpnas kaura quis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C. I'aOpuensh, [1.B. Pemeros, .I'. OctpoymoBa «3anauu o XUMuu 1
crocoObl ux petrenus» - M.: «JIpodar, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 kmacc moypouHnslie miansl mo yueouuky O.C.

INabpuensna, I'.I'. JIbicoBoit» - Bonrorpan» Yuutens 2018rog.



8. M.A. Ps6oBa, ¥Y.}O. Hesckas, P.B. JIuako «Tectsl mo xumun 11 kmaccy, - M.:
Ok3ameHn, 2019r.

9. O.C. I'abpuensn, N.I'. OctpoyMOB «XUMUYECKHUI IKCIIEPUMEHT B 11koJie 11
kiace»; - M.: Ipoda. — 2019 rox.

10.Xumusi(6a30oBbiiiypoBeHb). Peannzanius oOpa3oBaHusi: METOIMUECKOE OcoOre
st yaurens / Kasepuna A. A., [luuyruna I'.B.; nox pea.I'. B. Iluuyrunoi. M. :

OI'BHY «MHctutyT cTpareruu pa3Butus oopazoanust PAOy», 2022 81 c.:um.

U ®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

http://him.1september.ru Enunas komnexuust IIOP: TIpeameTHas KoyieKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbBIC
akcrepuMeHThl: Xumus. Komnekmus Poccuiickoro o61eo6pa3oBaTeabHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://wwwalhimik.ru Bcepoccuiickas omuMIinaaa IkOJIEHAKOB TT0 XUMHUH
http://chem.rusolymp.ru Opraandeckast XuMus: SJCKTPOHHBIA YISOHUK IS
CpPEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBIN YIeOHUK
http://wwwhemi.nsu.ru OTKpBITHII KOJUTSIK: XUMUSI
http://www.chemistry.ru /luctaniimoHHast OJTUMIIHAIA TIO XHMHH:
TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTebHbINA MPOEKT

https://edsoo.ru/rabochie-programmy/



