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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHUM Ha YpPOBHE CpeIHEro oO0mero oO0pa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npeacraBiaeHHbXx B DeaepanbHOM  TOCYAapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
yueOHOoro mpenMera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOJIOKeHUM «CTpaTerun 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 OMNPENEICHUIO
oO1iel cTpateruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU IIEJIEH,
collepKaHus, pe3yabTaToB OOy4eHUs U TpeOOBaHUW K YPOBHIO TOITOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mreoOpazoBaTeIbHON OpraHu3aluu, SIBISIETCS HEOThEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIONIMM OTallOM pealu3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHs. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0O U TNpUpOJHOW cpeae. Peamusyercs xumuueckoe o00pa3oBaHUE
o0y4aroUIMXxcs Ha YpOBHE CpeIHEro ooIero oopa3oBaHusl CpeiCcTBaMU y4eOHOTro
npeaMera «XuUMUSA», COIAEPKAHHE W IOCTPOEHUE KOTOPOIO ONpPENEIEHBl B
nporpaMme MO XMMHUU C Y4€TOM cCHeuu(UKH HayKd XUMHH, €€ 3Ha4YeHHs B
NO3HAHUM TPHUPOABI M B MaTepUAIbHON >KM3HHM OOILECTBA, a TaKXe C Yy4ETOM
o0mMX 1eneil MW NPUHLHUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HUIpaeT 0coOyIo posib B
COBPEMEHHOW IUBWIN3AIIMK, B CO3JIaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJl B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHMUS,
B CO3/IaHHME LEJIOCTHOrO MPEACTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE
PUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aMMOJIEMCTBYS C NPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTana
HEOTHEMJIEMOM YaCTbI0 MUPOBON KYJIBTYPhI, HEOOXOJUMBIM YCIOBUEM YCIECIIHOTO
Tpylla U >KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XMMHUSI KaK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJC€HA Ha pEIICHUE
MI00anbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJIIOBEUYECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAHBI 3JJ0POBbSI.

B cootBercTBUM ¢ OOHmIMMH TEASIMH M TNPUHIHUIAMUA CPEIHETO OOIIero
oOpazoBaHnus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEeHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM Ui  BBIPAaOOTKH  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisroniuMu  IipeaMeTa  «XUMHUs»  SBISIOTCS  0a30Bble  KYpPChl —
«Oprannueckas xumusi» U «OOm@as U HeopraHWyecKass XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAaHUHW M0 HEOPTraHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeld XUMHH) U
opraHnyecko Xxumuu. @OpMHpPOBAHUE AAHHON CHUCTEMbl 3HAHUW NPHU U3YYCHUU
npenMera 00ecrneyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHI XUMUHU.

CtpykTypa coaepxanusi kypcoB — «Opranunyeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHpOBaHa B TIporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYCHHIO Yy4eOHOTrO MaTepuala u 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  PA3BUTHEM  3HAHUM  HA  ONPEACIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOEHUS OpPraHUYECKHX
COCMHEHUN, a TAaKXKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
OpeACTaBICHUA O cTpoeHuHu BenlecTB. (CBeneHUsT 00 HM3y4aeMbIX B Kypce
BEILECTBAaX JTAIOTCS B Pa3BUTHHU — OT YIJIEBOAOPOAOB 0 CIOXHBIX OUOJIOTHYECKHU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XWMHHM MOJIYYarOT PpPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHHs TEpPBOHAYAIHHBIC
IpEACTaBICHUS O XUMUUYECKON CBA3U, KJIaCCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIINH.

[log HOBBIM yrjioM 3peHusi B mpeaMere «XuUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHus
TEOPETHYECKU MaTepral H (PAKTOJOTMYECKUE CBEJEHUS O BeEIlIecTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMUSD» OOy4YarolmMMCsl MPEJOCTABIACTCS BO3MOXHOCTh OCO3HATh 3HA4YEHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riy0oke TOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3UPYIOILIEH.

Envnasa cucrema 3HaAaHWM O BAXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHWHU, a TAKXKE O XUMHUUECKUX PEAKIHUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT ITOHMMAHHMIO B3aUMOCBSI3M XHUMHU C
JIPYrUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIBbHOW M MPAKTHYECKOU
JeSTEIbHOCTH YeNIOBEKa, CIHOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K TMpOLECCY
TBOpPYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAThL WH(OpMAIMIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHMSI 3HAHWM, PEIICHUS WHTEIUICKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1einom copepkanue yueOHOro
npeaMeTra  «XUMHS»  JIaHHOTO  YPOBHS  WM3Y4YEHHUs] OPHUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00Yy4YaIOUIUXCS MHUPOBO33PEHYECKON OCHOBBI JJI MMOHUMAHUSA
¢unocopckux uuen, TakMX Kak: MaTepUabHOE E€IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTh MPUPOAHBIX SBJICHUH IYyTEM OSKCIEPUMEHTA H
pelIeHus] TMPOTUBOPEYMM MEXKIy HOBBIMH (aKTaMH U TEOPETHUECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUU HKOJIOTHYECKUX MPoOeM, a
TaKKe TpobieM cOepeKeHHs] YPHEPTETHUECKUX PECYPCOB, CBIPhS, CO3IaHMS HOBBIX
TEXHOJIOTUM U MaTEpHaOB.

B nmane pemeHuss 3agad  BOCHUTAHUS, PAa3BUTHS W COLUAIM3ALUU
oOydJarommuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbI K OIPEACICHUIO
ColepKaHUsI H TIOCTPOEHUS TpeIMeTa MpeaycMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIBHBIX Y4YEOHBIX JCHCTBUHM, UMEIONMX 0a30BO€ 3HAYCHUE IS
pPa3TUYHBIX BHJIOB JIEATEIBHOCTH: pEIICHHS Mpo0jeM, IOWCKa, aHalu3a |
00paboTku nHPOPMAIINH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEIOBATENIbCKON JIESITENIbHOCTH, 3aHUMAIOIIEl BaXKHOE MECTO B IMO3HAHUH
XUMUHU.

B mpakTthke npenomaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO OOUIETro
o0Opa3oBaHus, TaK U Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus, IPH OMPECICHAN
COJIEpKAaTEeNIbHOM XapaKTePUCTUKU LeJed HW3yuYeHHsl MpeaMeTa HampaBJICHUEM
MEPBOCTEIIEHHOM 3HAYMMOCTHU TPAJULIMOHHO MPU3HAETCA (POPMHUpPOBAHHE OCHOB
XUMHUYECKOW HAyKU KakK OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTU YeJIOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEAECICHUIO LEJIE N3y4YeHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOM TOYKE 3PEHUS TIJIABHBIMHM ILEJIAMH H3Y4YCHHs] IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHX 3HAHUM Kak  BakHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYyYHOU KapTHHBI MUpPAa, B OCHOBE KOTOPOWU
J€XAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE fA3bIKA HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX pEaKlUHi, HEeoOXOAMMBIX [UIsi NpUoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM  TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkarenbHas XapakTepUCTHKA Ele U 3aja4 u3ydyeHus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPHUTETAMHU B CHCTEME cpefHero obimiero oopazoBanus. Ceronns B
NpernojjaBaHud  XMMHUA B OOJbIIEH  CcTENMeHW OTHAETCS  NPEarnovYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoJepKaHusl OOyuYeHHs, OpPUEHTUPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HAa0OpoM 3HaHUW, a (YHKIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHUSIMHU aKTUBHOTO MOJYyYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HU
JUTSL peHICHUS TPAKTUYECKUX 3a1a4.

B cBsi3u c 3THUM TpH M3YYEHHH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HAaUEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTauys oOy4yarIIuXcsl K YCIOBUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyalbHO  Pa3BUTON  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO T'PAaMOTHBIX
pelIeHn B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHHEM;

dopMupoBaHue 'y O0OYyYarOmUXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), WMEIOUIMX YHUBEPCAIbHOE 3HAYEHHE ISl Pa3JIMYHBIX BHJIOB
AESITEIbHOCTU: pelIeHus mpobiieM, MOUCKa, aHajiu3a U 00paboTku mHPOpMaIuH,
HEOOXOJUMBIX [ TPUOOpPETEHUs] ONbITa JESITeIbHOCTH, KOTOpash 3aHUMAaeT
BAXXHOE MECTO B T[O3HAHUM XHUMHUHU, a TakXKe [Ji1 OLEHKU C TO3UIUI
AKOJIOTMUYECKON O€30MacHOCTH XapakTepa BIUAHUS BELIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN 00YUYaOIIUXCS: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKAa W aHalIu3a yuyeOHOU U
HAyYHO-TIOMYJISIPHOW HHGOPMAIIMA XUMUYECKOTO COAEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HA0II0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHU M TPOBEJACHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeXKJIEHHOCTM B T'yMaHHCTHYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaKHOW pOJM B PEHICHUWU TJIOO0ATBHBIX MpobieM
palMOHAILHOTO MPUPOOTIONB30BAHMS, TTOTIOJHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSMU.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMUS»
06a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOiacTu «EcTecTBeHHO-Hay4HbIE
IPEIMETH.

OO61iee yncIo YacoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUH, 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 XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUN HOBBIX BEIIECTB M MaTepuajoB. TeopHs CTPOEHHS] OpPraHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE MOsI0kKeHUsI. CTPYyKTypHbIE (POPMYIIbI
OpraHWYeCcKUX BeUlecTB. [omosorus, wu3oMepus. XHMHUYECKas CBS3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIC CBS3H.

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

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaICHHUIL:
O3HAaKOMJICHHE C 0Opa3llaMu OpraHMYEeCKHMX BEUIECTB M MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOJIOJCHUE W
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 110 IPEBPAILLCHUI0 OPIraHUYECKNUX BEILIECTB
IIpU HarpeBaHuu (TU1aBlieHHue, OOYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
POCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XHWMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHusT W TOPEHHUsA), HAXOXKICHUE B MPUPOAE, MOJYyUYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
POCTEHIIINE TPEJACTABUTENN aJKeHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu TUIPUPOBAHHUS, TaJIOMEHUPOBAHUS, THUApPATALMUA, OKUCIEHUA U
NOJIMMEPU3ALINH ), IOJTYYCHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuus nojaumepusauuu). llomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTMYECKHUM Psijl. ALIETUIICH
— TPOCTEMIINN MpenCTaBUTENb AalKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHUS, TAIIOT€HUPOBAHUS, THAPATALINHY,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3on: coctaB, cTpoeHHe, (pU3NYECKHE M XMMHUYECKHE CBOMCTBA
(peakuuu rajJjoreHupOBaHUsS U HUTPOBAHUS), MOJTyUYEHHE U MpUMeHeHue. 10.1yon:
cocmas, cmpoeHue,  @Qusuveckue U  XuUMUYeckue ceolicmea  (peaxkyuu
2aN02eHUPOBAHUs U HUMPOBAHUs), NoayyeHue u npumeHenue. TOKCUYHOCTH



apeHoB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, HNPHUHAMICKAIUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
HeTsaHble ra3pl. HedTes u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEpEeroHka, KpPEeKUHI (TEPMHUYECKUH, KaTaJuTH4eckuil), nuponu3. I[IpoaykTel
nepepaboTku He(TH, X MPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJIEHHE C o0pas3lamMH IUIacTMAacC, KaydyKOB M PpE3HHBl, KOJUIEKIUU
«Hedpte» u  «Yromp», MOAEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, IPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIUH ).

Kucsopoaconep:kammue opraHnyecKkue coeIMHeHUus

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeETaHOI MW 3TaHOI: CTPOCHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pPEakiMu C aKTHUBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHUE), NpHUMEHEHHE. BOIOpOOHBIE CBS3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JleCTBUE METaHOa U 3TaHOJIa HA OPraHU3M YeJIOBeKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHUYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMi, KaueCTBEHHAas peaklHsi Ha MHOrOaTOMHbIE crnupThl). JledicTBue Ha
Opra’usM 4enoseka. [I[puMeHeHne rimnepuHa U STUICHIJIMKOJIS.

@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 KUCJIOTBbI: CTPOCHHUE, (PU3NYECKUE M XUMUYECKHE CBOWCTBA (CBOWCTBA,
o0miue Uil Kj1acca KUCIOT, peaklus dTepu(HUKaINK), TOTy4YEeHUE U IPUMEHEHHE.
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.



VYrneBogel: cocraB, KiaccupuKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHS
MOJIEKYJIbI, (U3MYECKHE W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), oxucinenne ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHUE, OpOXKEHUE TIIJIIOKO3bl), HAaXOXIAEHUE B MPUPOJE, NPUMEHEHHE,
ouonorunyeckas poiib. @orocunre3. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
HesuTono3bl.  Pu3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KayeCTBEHHAs PEaKIMsl C UOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaONMI0JIEHHEe M OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE 3TaHOJIA
okcugoMm wMeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIHUIEPUHA 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 WJIM MPOJAYKTa PEaKLUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIIUH).

A3zoTconepxkaliie OpraHuuecKue COeINHEHN.

AMUHOKHCIIOTBI Kak amM(oOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHMYECKUE CBOMCTBA aMMHOKHCIIOT (Ha IpHMepe INIMIMHA). buosoruueckoe
3HaYEHUE aMUHOKUCIOT. [lenTusbl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coelnHeHud. IlepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XMMHYECKHE CBONCTBA OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHBIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAJIbHBIE METOABl HM3YYEHHsI BEIIECTB M HX IPEBpallCHUIL:
HaOJI0/ICHHE U ONUCaHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHHUH, LIBETHBIE PEaKIUN OEIKOB.

BbICOKOMOJIEKYJISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJUMEpU3ALUH, CPEAHSAS MOJIEKYIISIpHAS
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJSIPHBIX COCAUHEHUH —
MTOJIMMEPHU3ALMS U TTOJIMKOHACHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE C o0pa3laMM MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISETCS YEpe3 HUCIHOJb30BAaHUE KAK OOLIUX ECTECTBEHHO-
HAayYYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O [[UKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MTOHATHUSA: IBJIEHUE, HAYYHBIN (haKT, 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, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YriIeBOABI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypeBl.

TexHonorusi: nUIIEBBIE MPOAYKTbI, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA,
MOIOIIAE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUECKHUE IIpEerapaThbl, MATEpUAIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMmudeckud anemMeHT. AtoMm. Sapo aroma, uU30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpe/ieieHUs] dJIEKTPOHOB MO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYypaIusi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX WMH TPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NePUOINYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crtpoenne BemiecTBa. XUMHYECKash CBsI3b. BHIBI XHUMHUYECKOW CBSI3U
(kOBaJIEeHTHAsl HEMOJIApHAsl W TOJIsIpHas, MOHHAs, MeTajuindeckas). MexaHu3Mbl
0o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTANINYECKON PELIETKHU.

[Tonsatue o aucnepcHbx cuctemax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 1011 BEIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPraHWYECKUX BEHIECTB. [eHeThueckas CBSI3b HEOPraHUYECKUX BEUIECTB,
MPUHAICKAIMX K PA3TUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHUHM. 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUECKUX PEAKIIHUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XuUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornyanus. CHIIbHBIC U cla0bie IeKkTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, IEJTOUYHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Tabsmn «llepuoandeckas cucrema XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, U3ydeHHE MOJENCH KPUCTAUIMUECKUX PEIIETOK, HAOIIOICHHUE |
OTHMCaHNe JIEMOHCTPAIIMOHHBIX M JA00OPAaTOPHBIX OMBITOB (Pa30KEeHHE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIESCTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAWUKATOpA, pPEaKIWH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusiHue pa3audaHbIX GaKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3anaun.

PacuéTtel 1o ypaBHEHMSM XMMWYECKHX pPEakUuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUYETHl C HCHOJB30BAHUEM IOHATHUS «MaccOoBas
JIOJIS1 BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenne HemetamioB B llepuoamueckor  cucrteme
xuMudeckux saeMmeHToB JI. M. MeHneneeBa ' 0COOCHHOCTU CTPOEHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETaUIoB (Ha mpumepe
KHCIopoa, cepol, pocdopa u yrieposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETANIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrimepoga W KpeMHHUSI) MU HUX  COeAUHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenune meramioB B llepuoanueckoi cucteMe XUMHYECKUX
sanemenToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI ANEKTPOHHBIX 000JIOUYEK
atomoB MmeTauioB. OOmue pusznueckue cBoiicTBa MeTauioB. CriiaBbl METaJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalul, KaJbLIHi,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIe30, MEb) U UX COSTUHECHU.

OO6mue crnocoObl MmonyyeHus: MetamioB. [IpuMeHeHne MeTamuioB B OBITY U
TE€XHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJUJIEKIUU «MeTamuibl U CIIaBbl», 00pa3I0OB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJCHUE M OMNHCAaHWE JACMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THUAPOKCHUIA AITIOMUHHS C PacTBOpaMU
KHUCIIOT U IIeJIoUel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuéter Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WU OO0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJHO
U3 BEILECTB UMEET IIPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH SKOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

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

UenoBek B MuUpe BELIECTB U MATEPUANIOB: BAXHEWIIME CTPOUTEIIbHBIC
Marepuanbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl sl 3JIEKTPOHUKU, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAIbHBIE
yIOOpEHUSI.

XuMHus U 300pOBbE 4YEJIOBEKA: IPaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IperapaToB, MpaBuia OE30MacCHOTO MCIOJIB30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCEJHEBHOM KU3HU.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXNpeIMETHbIX  CBSI3€M MpU  U3YyYeHHH OOwWEed u
HEOpraHn4yeckon xumuu B 11 Kiacce ocyIecTBisieTcsl Yepe3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHUM, TaK MW TOHITUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KilacCu(UKalus, NEePUOJUYHOCTb, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, SIBIICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATMOAKTHBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, 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: MUHEpaIBI, TOPHBIE MTOPOJIBI, TOJIE3HBIC HCKOTAEMBbIE, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIbCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
POMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHajIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOiero oo0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMEeTHbIM M MNpeIMeTHhIM). HaydHo-MeToauyecko OCHOBOM ISt
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CpPEJHEro OOIIEro
00pa3oBaHUs SBISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeameTa «XUMHUs» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAINIPABICHHOE Pa3BUTHE BHYTPECHHUX YOCSKICHUN JTUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 6a30BOM HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIMMH LEIOCTHON
CUCTEME XUMHUUYECKOT0 00pa30oBaHUs;

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

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOITO3HAHMS, CaMOpa3BUTHUSA M HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMHUsS» OTpaKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIHLHON M TMPAKTHYECKOW JEATEITHLHOCTH
oOydJaromuxcs Mo peajnu3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS O COIMAJbHBIX HOPMax U MpaBWiIaX MEXKIUNYHOCTHBIX
OTHOILIEHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEILHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPHU aHAIN3€ PA3JIMUHbBIX BUJOB YUEOHOU JIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTEUYECTBEHHON XUMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHUXKEHUS HAYKU €CTh pe3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIMEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEJCHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMU, CB3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PELIEHHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUM 3THUX
MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY 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 CUTYAIUSAX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

OCO3HAHUS MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM W  JpYyrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEUICHWH NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIAMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOMU JIESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYAJIBHOW TpaeKTOpUU
oOpazoBanus, Oyaymied mnpodeccuu M peaau3anid COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YY4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUU, UHTEPECOB U
notpedHocTel 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

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

MOHUMAaHUS TIOOAIBHOTO XapakTepa HKOJOTHMUYECKUX TMPoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHIKEHHH XUMHUHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
MPUPOJTHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

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

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IEITOCTHOTO
IpeAcTaBiIeHUs 00 OKPYKaroUIEM MUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEH M pEIICHHH MPOOJEM COXpaHCHUS
IPUPOHOTO PABHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsI COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIEHHOCTH WM BAXKHOW pOJU B
CO37aHUHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOIO PAa3BUTHs YEJIOBEUYECTBA — CHIPbEBOW, IHEPIETUUECKOM, MUIIEBOU H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIMHBI, 00E€CICYEHUU YCIOBUMN
YCOEIIHOTO TpyJa M JKOJIOTHUYECKH KOMGPOPTHOM JKU3HHM Ka)XKJOTO 4YJieHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JUUIS aHAIM3a U OOBSICHEHUs SIBJICHUN OKPYKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO HCIOJB30BATh XWMHUUYECKHE 3HAHUSA JJIs
penieHus NpooJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTH K  HENPEphIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUN [0 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3lMuHBIX cepax MnpodeccrnoHanbHOMI
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe Pe3ybTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMUs» Ha
YPOBHE CpeHero o011ero o0pa3oBaHus BKIOYAIOT:

3HAYMMbIE  JJIA dbopMHUpOBaHUS  MHPOBO33PEHHS]  OOy4YarOIIUXCA
MEXIUCIUIUIMHAPHBIE (MEXKIpEeIMETHBIE) OOIEHAyUYHbIE TOHSTHS, OTpaKarollne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHenudUKy METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHUE,
IpoIeCcC, CUCTEMA, HAYYHbIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETyJISATUBHBIC), o0ecrieunBaIoIINe dbopmupoBaHue G yHKITMOHATBHO
TPaMOTHOCTH U COIIMATBLHOW KOMITETEHITUN 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUILUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATCIBHBIMH, KOMMYHHKATHBHBIMH W PETYJISTHBHBIMU
JICUCTBUSIMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OpMYIMPOBATh W aKTyaJU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpENENIATh LEIN ACITEAbHOCTH, 3aJaBas MNapamMeTpbl W KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIB30BaTh MPU OCBOCHUM 3HAHWUM MPUEMBI JOTHYECKOrO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKHA TMOHITUHA W yCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1711 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3UM MEXKAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXKJICHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCCMaTPUBAEMBIX
SIBICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPa30BLIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
IPUMEHSATH Ha3BaHHBIC MOJICJIbHBIC TIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

(dbopMynHpoBaTh LIETU U 33]1a4l HCCIIEIOBAHUSA, UCIIOIH30BATh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadeCTBE HMHCTPYMEHTA
MO3HAHUSI M OCHOBHI NIl () OPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOATh 32 XOIOM
nporecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUPOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, TMPOSIBISITh CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIICHHS] MPAKTHYECKUX 3aJad, HPUMEHEHUIO pPa3InYHbIX
METOA0B MO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
NOMYJISIpHAST JIUTepaTypa XHMHYECKOTO COJEP)KaHUSA, CIPaBOYHBIC TIOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATH MH(POPMAIUIO PA3IMYHBIX BUAOB U (hopMm
MpeACTaBICHUS, KpUTHYECKHU OLICHUBATD e JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



(opMynHpOBaTh 3aMpPOCHl U MPUMEHITh Pa3IMYHbIE METOAbI IPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOIMMOM 1Jis BBINOJHEHHS Y4eOHBIX 3a7ad
OIPEEIIEHHOTO TUIIA;

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

CaMOCTOSATETIbHO ~ BBIOMpaTh  ONTHUMANIbHYIO  (QOpMy  NpelCcTaBICHUs
uH(popMaIK (CXeMBbI, rpaUKH, JUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KadyeCTBE CpeAcTBa Mpu pabore ¢
XUMHYECKOM HH(pOpMalMe: MNPUMEHSITh MEXNpeaMeTHble (puznyeckue Hu
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HATJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TeMbI B XOJ€ auajora u/wiu
JUCKYCCUHM,  BBICKAa3bIBaTh  UJeH, (QOpMYyIHpPOBaTH CBOM  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPE/JIOKEHHOM 3a/1auu;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I103HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPHU BBINOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH padOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3alii yueOHOTO MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUIN IYTEM COTJIACOBAHUS MO3WLIUNA B
X0J1e 00CYXJICHUS 1 0OMEHAa MHCHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATENbHOCTh, OmpeAenss €€ Leau M 3aJayd, KOHTPOJIHMpPOBATh M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  alTOPUTM JEUCTBUMA TIpH
BBIMIOJIHEHUN Y4E€OHBIX M HCCIEAOBaTEIbCKUX 3a/Jay, BBIOMpaTh Haumbojee
3¢ ¢deKTUBHBIN cnoco0 HMX peleHuss ¢ y4€TOM TOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHaIN3a
U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

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

chopMHUPOBAaHHOCTh  MPEACTABICHUA O XUMHUYECKOM  COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B IIO3HAHUU SIBIICHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7au
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralOIMNe TOHATUS (XUMUYECKUN DJIEMEHT, aToM, »JJEKTPOHHAas
000J104YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHyTasi U COKpalléHHas), MOJib, MOJSpHas
Macca, MOJSIPHBIM OO0BEM, YIIIEPOAHBIM CKeneT, (YHKIMOHAJIbHAs TpYIINa,
pauKall, U30Mepusi, U30MEPbI, TOMOJIOTUUECKUN PsijI, TOMOJIOTH, YTJIEBOIOPOIHI,
KHACJIOPO/ W a30TCOJAEPKAIlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXKaliue B OCHOBE IMOHUMAaHUS TMPUYMHHOCTU M CHUCTEMHOCTH XHUMHUYECKHX
SBICHUHN, (DAKTOJIOTMYECKUE CBEICHHUS O CBOWMCTBaX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKON J1eITeTbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TOHATHH,
yCTaHABJIMBATh X B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIIME MOHSATUSA MPHU
OMKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHU OPraHUYECKUX COeIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYEeCKMX BEIIECTB M ypPAaBHEHHM XHMHUYECKHX PEaKIIHi,
M3rOTABIMBATh MOJIETTH MOJIEKYJ OPraHWYECKHX BEIIECTB ISl MIUTFOCTPALIMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh W3YUYEHHBIX
OpraHWYECKUX BEUIECTB MO HMX COCTaBY U CTPOEHUIO K OINPEIeTIEHHOMY
KJIacCy/TpymIe COeNMHEHHU (yrIeBOMOPObI, KHCIOPOJ U a30TCOJEpIKaIlne
COEIMHEHUSA, BBICOKOMOJICKYJIIPHBIE COEIWHEHHMs), J1aBaTh UM Ha3BaHHS II0
cuctematnaeckoir Homernkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
HA3BaHUS OTIEJbHBIX OPraHMYECKUX BEIIECTB (PTWICH, MPOIWIEH, aleTUJIEH,
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(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHHUsI MACChl BEIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nuYecKkue M XMMHYECKHE CBOWMCTBA TUIHMYHBIX NPEACTaBUTENEH pazIUUHBIX
KJIACCOB OpPraHMYECKUX BEHIeCTB (METaH, 3TaH, JITWICH, MPOMUJICH, AalleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30JI, METaHOJ, JTAaHOJ, STUJICHIJIIUKOJb,
JIMIEpHUH, (PEHOJI, aleTalbleTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
Kpaxmall, [eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXKJY HUMU YPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHYECKHX pPEaKIHUl C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TNEpPepabOTKU W
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MePEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH 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(OpMHPOBAHHOCTh YMEHMI BIAJIETh CHUCTEMOW 3HAHMM 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 JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIa TIOJIb30BAHUS XUMHUUECKOU
nocyfoii U 1abOpaTOpHBIM OOOpPYAOBaHHMEM, a TakKe MpaBuia OOpamleHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUHU, ITOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIIMU OPraHHUYEeCKUX
BEIIECTB, JICHATypamusi OCJIKOB NpHU HArpeBaHWU, IBETHBIC PEAKIMU OEIIKOB) B
COOTBETCTBHHM C TIpaBUJIAMU TEXHUKMA OE€30MacHOCTH TpU OOpamlieHuu ¢
BEIIECTBAMU U JIA0OPATOpPHBIM OOOPYIOBaHHEM, TMPEACTABISATh PE3yIbTATHI
XUMHUYECKOTO JKCIEPUMEHTa B (POpME 3aluCH YPAaBHEHUM COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBAThH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTb YMEHUN KPUTHUYECKH aAHAIU3UPOBATh XUMHUUYECKYIO
nHpOpMaILIMIO, TMOJYy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpPeACTBa MAacCOBOM
uHdopmanuu, UHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
L[€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHUCTBUS HA KUBBIE OPraHU3Mbl OMPENEIEHHBIX OPraHUYECKUX
BEUIECTB, MOHUMAas cMmbici mnokazarens [IJIK, moscHATh Ha mpumepax crocoObI
YMEHBIICHUs] M TPEJOTBPALEHUS WX BPEIHOrO BO3JCUCTBUS Ha OpraHu3M
YEJIO0BEKA;

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

JUISL  CAEeNbIX U Cla0OBUIALIIMX OOYyYarOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadeHui JI. Bpaiins ns 3anucu XUMHUYECKHX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynbTaThl OCBOGHMS Kypca «OOmas W HeopraHWYecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
npupoabl, B  (OPMHUPOBAHMH MBIIUICHUS M KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraloNue MOHATUSA (XMMHYECKHH BJIEMEHT, aToM, u3oTom, S-, p-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIH O0O0BEM,
BAJICHTHOCTB, 3JIEKTPOOTPUILIATEIIBHOCTh, CTENIEHb OKHCJICHHS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAsI, METAJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKas peliéTka,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
SJICKTPOJIUTHYECKAs] JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMi, XUMHUYECKOE PAaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOopus
BJICKTPOJIUTHYECKON Aucconmanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS NPUYUMHHOCTH U
CHCTEMHOCTH XUMHYECKUX SBJICHUN, (DAKTOJOTHYECKHUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MMaCHOM HCIIOJb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUYECCKON JIEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTE€pPHbIE MNPU3HAKU TOHATHIMA,
YCTaHABJIMBATh UX B3aMMOCBS3b, HUCIOJb30BaTh COOTBETCTBYIOIINE MOHATHUS MPHU
ONMCAHUY HEOPTaHUYECKUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIsI
coctaBlieHUs (GOpMyJ BEIIECTB M  YpPaBHEHUHA  XHMHUUYECKHX  PpEaKIHi,
cucreMmatnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOpPraHMYECKUX BEIIEeCTB (YrapHbIil ras3, YIJEKHCIbIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHAast U3BECTh, MUThEBAS COJ/IA, MTUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPEENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUMHEHMSX PA3JIUYHOTO COCTaBa, BHUJ XUMUUYECKOMU
CBsI3U (KOBaJICHTHAsl, MIOHHAsI, METAJUTUYECKasi, BOJOPOHAS) B COSAUHEHUSAX, THII
KPUCTAJUTMYECKONW PEMIETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJIsIpHas,
WMOHHAs1, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PaCTBOPAaX HEOPraHUMUECKUX
COCJIMHECHMM;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBy K OMNpeaeaEHHOMY KJacCy/TpyIme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHUCTIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOINYECKOTO 3aKoHa JI.
N. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJIeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTEMbI
xuMudeckux sjemeHtoB J[. M. MenneneeBa, MCHOAB3ys MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTaNN, «HEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX BJIEMEHTOB U UX COCAUHECHUU
1o repuojam u rpymmam [leppoanyeckoil cucTeMbl XUMUYECKUX 31eMeHTOB Jl. M.
Menneneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKATh CYIIECTBOBAHUE T€HETHYECKOW CBSI3M MEXAY HEOPTraHUYECKUMH
BEILIECTBAMHU C IMOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIUU TI0
pPa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEArupylolIUX BEILIECTB, TEIJIOBOMY
adexTy peakuuu, U3MEHEHHIO CTEeTIEHeW OKHCICHHS D3JIEMEHTOB, 0OpaTUMOCTH
peaKkIy, y4acTHIO KaTain3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YPABHEHUS PEAKIUN Ppa3TUYHBIX
THUIIOB, TIOJIHBIE U COKPAILIEHHBIC YPABHEHUS pEeaKMii HOHHOTO OOMEHA, yUYUThIBast
YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh YMEHUH TMPOBOIUTH PEAKIMH, TOITBEPIKIAOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, Paclo3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BEIIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIUH IMOCPEIACTBOM COCTABIICHHUS 3JIEKTPOHHOTO OaylaHca
3TUX PEAKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekicTBus (nmpuniun Jle [laTense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMUYCCKHUE TIPOIECCHI,
JeKaIIe B OCHOBE NMPOMBIIIICHHOTO TMOJYYCHHUsSI CEPHON KHCIIOTBHI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHUIECKOTO TIPOU3BO/ICTBA;

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 PEaKIMU
BEIIECTB, TEIUIOBOTO 3(dekTa peakiuny Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl
BEIIECTB, MPEBPAICHUSI U COXPAaHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
ocyJIol 1 j1abopaTopHBIM 00OpYyIOBaHMEM, a TakKe MpaBuiaa OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMU MO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBINOJIHATh XUMUYECKHM
AKCIIEPUMEHT (Pa30oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTaln3aTopa,
OTIPEJICTICHHE CpPEebl PACTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIHHOTO
WHANKATOPA, BIMSHHUE PA3THYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIInH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHUE SKCICPUMEHTATBHBIX 3a/1ad IO
temaM «Metamiel» u «HemeTtamns») B COOTBETCTBUM C TMPABUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIlleHNH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
NPEJICTABISATh PE3yJbTaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucH
YPaBHEHHI COOTBETCTBYIONINX PEAKIMA U (OPMYyIHpPOBATH BBIBOJIBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYCCKH AHAIU3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOJNyJaeMyl0 U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIM, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY W TPYJAOBOM JAEATEIBHOCTA B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKPYXKAIOWIEH MPUPOJHON Cpelbl, OCO3HABATH
OTMAaCHOCTh BO3JICHCTBHS Ha )KMBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mpuMepax cHocoObl YMEHBIIEHUS H
PEeAOTBPAILCHHS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKA;

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

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

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U 3 1
HX mepepadboTKa
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue CoeIuHEHHUsI
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Mertambl 6
2.2 Hemeranms 9 1
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5
' BeIlleCTB
Utoro mno pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos
Ne Jlara
w/n Tema ypoka Beero KonTpoabHubie IIpakTuyeckue 3yeHns
padoThI padoThI
1 [Ipeamer opraHn4ecKkoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequuennit A. M. byriepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBienue o Kiaccuuxanuu
3 opraHnueckux BemiectB. Homenkinatypa 1
(cucremaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS
OpraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1
CUHTETUYECKOTO KaydyyKa U Pe3UHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHMH, 1




TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKHHOB

Brluncnenus 1o ypaBHEHUIO XUMHYECKOU

11
peakuuu

12 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHoB

13 ['enetrnueckas cBs3b YIrieBOAOPOIOB,
MPUHAIIISKAIINX K Pa3IMIHBIM KJIaccam
[TpupoIHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[IpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl,
He(Th ¥ MPOAYKTHI €€ epepadboTKu

16 KonTtponbHas padoTa mo pasaery
«YTIIeBOIOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUIICHTIIUKOIb U
TIIALEPUH

19 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3UYECKHE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anpaeruapl: GopMalbIAeTUa U alleTallbIeTUI.
AnetoH

21 OHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCYCHasI

29 IIpaktuyeckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBD)




CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTENIH BBICIIHX KapOOHOBBIX KHCIIOT

24 MpbLia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOOIIIEE JICHCTBHE
CrnosxHbie 3(UPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ MIPOIJIH3 CIIOKHBIX
3¢upoB

26 XKupsl: THAPOIN3, IPUMEHEHHE,
OuooruyecKas poJib KUpPOB
VYrneBopl: cocTaB, KiIaccupUKaIius.

27 Baxwuelinne npencTaBuTeNu: IiI0K03a,
¢bpykTo3a, caxaposa

08 Kpaxmai u 11e/m1r0103a Kak IpyupoIHbIe
MTOJTUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopoacoaeprkaline opraHiuecKue
COCTMHEHUS

30 AMWHBI: METHUJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Ounosornueckoe 3Hauenue. IlenTump

39 Benku kak mpuUpoIHBIC
BBICOKOMOJIEKYJISIPHBIE COCMHEHHUSI

33 OCHOBHEBIE TOHATHS XHMUHU
BBICOKOMOJIEKYJISIPHBIX COeTMHEHU N
OCHOBHBIE METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

HHaCTMaCCLI, Kay4yKH, BOJIOKHA
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

03.09.2024

Knaccudukanus XuMHuecKux 3J€eMeHTOB ( S-,
p-, d-, f- amemenTHI)

05.09.2024

Pacnpenenenne 31eKTPOHOB MO aTOMHBIM
opOuTanmsim

10.09.2024

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCcTeMa XUMMHYEeCKuX 3yiemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

12.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M UX COSAUHEHUH 10
rpyIIaM U rnepuojaM. 3HauyeHUe
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
XUMH4YecKuX 3neMeHToB JI.1. MeHaeneeBa B
Pa3BUTUU HAYKU

17.09.2024

O0600111eH1E 3HAHUN IO TEME

19.09.2024

CTpOCHI/Ie BEIIECTBA. XUMHUYECKas CBs3b, eé
BUJBbI; MCXaHU3MBI 06pa30BaHI/I}I KOBaJICHTHOM
CBs3H. BOI[OpO,[[HaH CBA3b

24.09.2024

BaneHnTHOCTSD. BHCKTpOOTpI/II_IaTCHBHOCTB.
CrerneHb OKUCIICHUS.

26.09.2024




BemectBa MOJIEKYISPHOTO U

9
HEMOJIEKYJIIPHOTO CTPOCHUS 01.10.2024
10 [ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
03.10.2024
11 WcTuaHBIE 1 KOJIIOWIHBIE PACTBOPEI
bl p p 08.10.2024
12 MaccoBasi 10JisI BEIIECTBa B pacTBOPE
10.10.2024
Knaccudukarus 1 HOMEHKIaTypa
13 .
HEOPraHWYECKUX COCTMHEHUH. 15.10.2024
I'eHeTnyeckas CBSA3b HEOPraHUICCKHIX
14
BEIIIECTB, PA3JINYHBIX KJIACCOB 17.10.2024
15 Kontponsnas padota o teme "
Teopernueckre OCHOBBI XUMHH" 22.10.2024
Knaccudukanus XuMuuecKux peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XHUMUHU.
16 3aKoH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
P 0 24.10.2024
COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TTPH
XUMHUYECKUX PEAKITUIX
17 Ckopoctb peakiiun. OOpaTUMbIC PEAKIIHH.
XHUMHYECKOE paBHOBECHE 05.11.2024
[IpakTuueckas paborta Ne 1. «BnusHue
18 a3JUYHBIX (PAaKTOPOB HA CKOPOCTh
P (parrop P 07.11.2024
XUMHUYECKON peaKinm»
DnexTponuTHueckas auccoruanus. [lonstue o
19
BOJIOPOIHOM Moka3atene (PH) pactBopa. 12.11.2024
20 Peakiinu noHHOrO 0OMeHa

14.11.2024




I'maponu3s opraHn4ecKux U HEOPraHM4ECKUX

21

BEILECTB 19.11.2024
22 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

21.11.2024
23 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITUH. 96.11.2024
24 Pemenue ynpaxuenuit no OBP 98.11.2024
25 DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB COJICH 03.12.2024
26 Pemienue 3a1a4 pa3mnyHBIX THIIOB
05.12.2024

97 KonTtponpnas padota no pasaeny "

XUMHYECKuE peakiuu" 10.12.2024

Mertanel, ux nosoxkenue B [lepuoanueckoit

CHUCTEME XMMHYECKHUX 3y1eMeHToB /I, W.
28 MeneneeBa 1 0COOEHHOCTH CTp(ieHI/ISI 12.12.2024

atomoB. Obmue pusnvyeckue cBoMCTBa

METAILIOB
29 CIu1aBBI METAJIOB. 17.12.2024
30 DNEKTPOXUMHUUECKUN Psi/l HAMPSDKEHUN 10.12.2024

XHUMHUYECKHE CBOMCTBA Ba)KHEHIIINX METAJIIOB
31 (Hatpuid, Iia,m/m, KaJbILIHi, Ma;l“HI/II/I, 94.12.2024

ATFOMHUHHK ) U UX COCTMHCHUM
32 XKecTkocTh BOJBI M CIIOCOOBI X YCTPaHEHUS

26.12.2024




XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX

33
COCIMHEHMI 14.01.2025
34 XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U UX
COCIMHEHMI 16.01.2025
[Ipaktuyeckas padora Ne 2. "Pemenne
35 3KcnepHMeH"Taanmx 3aj1a4 1Mo TeMe 91.01.2025
«MeTamen
Hewmerannsl, nx nonoxxenue B [lepuoanueckoi
36 . H.
CUCTEME XMMHUYECKUX 2JIEMEHTOB [] 93.01.2025
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
du3nyecKne CBOMCTBA HEMETAIIIOB.
37 An
JIOTPOTIHSI HEMETAJIOB (Ha IpUMEpe 98.01.2025
KHCJIOpoJia, cepsl, hochopa u yriaepoaa)
38 XUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPhI U UX
COEIMHEHUN 30.01.2025
39 C
€POBOJIOPOJT M CYITb(HUIBI 04.02.2025
40 O .C I
Kkcuabl cepbl. CepHast KUCIIOTa U €€ CBOMCTBA 06.02.2025
41 X 7 .
MMHYECKHE CBOICTBA a30Ta 11.02.2025
42 dusnyeckne U XUMHUYECKHIE CBOMCTBA
dochopa 13.02.2025
43 Oxcunel pocdopa. DochopHas KUCIOTa U €€
coJu 18.02.2025
44 Kucnoponocoaepxariiue coequHeHus a30Ta.
OCOOEHHOCTH CBOMCTB a30THOM KHMCIIOTHI 20.02.2025
45 XVMUYECKUE CBOMCTBA yIiIepoia, KpeMHUS U




HUX COeIUHEHUN

25.02.2025

Oxcunpl yriaepoja. YrosibHas KUCIOTA U €€

46
COJIH 27.02.2025
47 [IpumeHeHne BaXKHENIINX HEMETAIUIOB U UX
COEIMHEHUN 04.03.2025
O00011IeHne U cCUCTEMATH3AIIUS 3HAHUI 110
teMe «HeMmeraminly. Beraucienns o
48 N
YpaBHEHHSIM XHMHYECKHX PEaKIIi 1 06.03.2025
TEPMOXHUMHYCCKHE PACUETHI
[IpakTueckas padota Ne 3. «Pemienue
49 HKCIIEPUMEHTAIBHBIX 33134 10 TEME
DRCTICPHIMEHTS 11.03.2025
Hemertamner"»
KonTtponbHas padoTa mo teMam «MeTauibl» u
50 «Hewmeramsry/Bceepoccuiickas mpoBepodHas
P pOBep 13.03.2025
pabota
51 Heopranuueckue U OpraHnyecKue KUCIOTHI.
P P 18.03.2025
52 Heopranuueckue U opraHuyecKue 0CHOBAHUSA
P P 20.03.2025
AMpOTEpHBIC HEOPraHUYECKHE U
53
OPraHUYECKUE COCTUHEHUSI. 25.03.2025
54 I'eHeTHyeckas CBA3b HEOPraHUYECKHX
BEIIECTB 27.03.2025
55 I'enernueckast CBSI3b OPraHUUECKUX BEIIECTB
P 08.04.2025
Poip xuMuu B 00€CIIeUeHHN DKOIOTHIECKOH,
56 SHEPreTHUYECKON U MUILEBOI 0E30IIaCHOCTH
p : 10.04.2025

Pa3BUTUH MCIUTTUHBI




[IpencraBnenus 06 oOMMX HAYIHBIX
o7 HpI/IHmU/IHax IIPOMBILJIEHHOTO MOJy4YEHUS 1 15.04.2025

BOKHEUIINX BEIIECTB
58 YenoBek B MUpE BELIECTB U MAaTEPUAJIOB 1 17.04.2025
59 Xumus numy. Pojis XuMun B ULIEBOU 1

0€30MacHOCTH 22.04.2025
60 XWMUS ¥ 3JI0POBBE YEITOBEKA 1 94.04.2025
61 XUMUS U CEIBCKOE XO3SIMCTBO 1 99.04.2025
62 XUMHS ¥ CTPOUTETBCTBO 1 06.05.2025
63 CucreMaruzanys 1 0000IIeHrEe 3HAHNUI 110 1

TeMe 13.05.2025
64 [ToBTOpEHUE TIO KYpCy 1 15.05.2025
65 PesepBHbIit ypok 1 90.05.2025
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos W.T'., Cnagkos C.A. AKIHOHEpHOE 00IIECTBO
«M3parenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroandeckoe nocodue — 0a30BbIi ypoBeHb» - M.: JIpoda
2022 rog.
2. O.C.I'abpuensa, N.I'.OctpoymoB, «O06mas XuMHs B TECTAX, 3a/1a4ax, ynpakHeHnax. 11 kmace» — M.:
Hpoda, 2023 ro.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kimacc: KoHTpoIbHBIC U TPOBEPOYHBIC
paboThl K yaeOHuKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuemnsn, ['.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HacronpHas KHUTA IS YIATEIIS.

Yacts 1 — M.: [poda, 2019 rox.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» 1 CaiiT it yIuTens «5 Uy Ha yPOK XHMHUU»
http://him.1september.ru Emunas komwtekius LIOP: TIpeaMeTHas KOMUTEKIHS « X AMHUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE SKCIIEPUMEHTBI: XUMUSI.
Komekius Poccuiickoro o61ieo0pa3oBaTensHOro mopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaa mKOJIbHHKOB [0 XUMHH
http://chem.rusolymp.ru Oprannveckasi Xumusi: 3J1€KTPOHHBIH YYEOHUK JUIS CPETHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMUH: 3JIEKTPOHHBIN Yy4eOHUK



http://www hemi.nsu.ru OTKpbITbIN KONNegpK: Xumuns
http://www.chemistry.ru JuctaHunoHHasa onumnuaza rno XMMumn: TeNeKOMMYHUKaLMOHHbIV

obpasoBaTesnbHbIN NPOEKT






