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PABOYASA ITPOI'PAMMA

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10 — 11 kmaccoB

r. Kpacnosipck 2023
MNOACHUTEJIBHAS 3AIIMCKA



[IporpaMma 10 XUMHUM Ha YpPOBHE CpeaHEro oOmiero o0pa3zoBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencrabneHHbix B DenepanbHOM  rocyIapCTBEHHOM
obOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus yaeOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMbI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pas3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuoa Ao 2025
roja» (Pacnopsikenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oOuielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUs OOY4YaIOMIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, oJTy4aeMoe BBIMTYCKHUKaMHU
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aly  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHMYECKOro o0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpHI
YeJIOBeKa, a TAK)Ke IKOJOTHYECKH 0O0CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS Ha
YpOBHE CpeHETro 00111ero 00pa3oBaHus CPeCTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
yu4€ToM crenuUKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHUU TPHUPOABI U B
MaTepuaIbHON )KM3HHU OOIECTBa, a TAaKXKe C y4€TOM OOLIMX Liedei U MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIa/ B ((OPMUPOBAHHE PALIMOHAIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKAloIleM MHUpPE KaK O €IMHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpMUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAKOUIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HayKaMH, XUMUS CTaJla
HEOTHhEMJIEMOM YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIELTHOTO



TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. COBpeMEHHass XUMHUS KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
00adbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS UYEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B coorBercTBHM ¢ OOmMMM UEASIMH W TNPUHIUIAMU CPEIHEro OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYCHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeopraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 0OIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIMX MOHSATHMA, 3aKOHOB U TEOPUI XHUMUMU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3yYeHHIO YydeOHOro marepuaia u O0O0YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HA  ONpeNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOM XUMHUU BeIllecTBa
paccMaTpHUBAaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIIEKTPOHHBIX
Npe/ICTaBIICHUH O CTpOeHUU BelecTB. CBeZieHUs 00 M3y4yaeMbIX B Kypce BEIIeCTBax
JAIOTCS B PA3BUTHH — OT YTJIIEBOJAOPOJOB /IO CIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coenuHeHMM. B Kypce  OpraHM4ecKOM  XMMHUHU  TIOJYy4arOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs IEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMUYECKON CBSI3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
TEOpPETHYECKU MaTepuan ¢ (AaKTOJIOTMYECKHE CBEAEHUS O BElIecTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCSI BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOUIECKOTO 3aKOHA C OOIIETEOPETUICCKUX M METOJOJOTHYECCKUX TO3HITUH,
ryo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMA OSTOTO 3aKOHa — OT
o0o0maroiie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnasa cucrema 3HaHMM O BaXXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTSAX ITPOTEKAaHM JonoHAeTCA B Kypcax 10 u 11 kmaccoB asemeHTamu
COAEpKaHUsI, UMEIOIINMU KyJIbTYpPOJIOTUUYECKUI W TPUKIAAHON XapakTep. OTu
3HaHUSI CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEILHONW U MPAKTUUYECKOU AEATEIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHHS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUH
Y MIPAKTUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKU OCMBICTUBATH MH(POPMAIINIO U IPUMEHSTH €€ JIJIs1 TOTIOJTHEHUSI 3HAaHUH,
pELIEeHUS] MUHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
IIEJIOM COJIep)KaHue y4dyeOHOro mnpeaMera «XUMHUsS» JaHHOTO YPOBHSI W3Y4YEHUS
OPUEHTHPOBAHO Ha (HOPMUPOBAHUE Y OOYHAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHus (uiaocoPpckux wuaed, TaKMX KakK: MaTepHAIbHOE €IMHCTBO
HEOPraHUYECKOTO U OPraHUYECKOro MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA TYTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUUM MEXIy HOBBIMH (aKTaMd W TEOPETHUYECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B numane pemenuss 3agady  BOCIUTAHMS, Pa3BUTHS W COLMAIMA3ALUA
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBbHBIX YUEOHBIX IEUCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJIsI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peIIeHUus TMpoOiieM, TIOWCKa, aHalu3a W 00paboTKu
uHoOpMalMK, HEOOXOJUMBIX JUIS TMPUOOPETCHUS OMbITA MPAKTHYCCKOH U
UCCJIEA0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TMO3HAHUH
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, MPU ONpPEIeTICHUN
COAEPKATEIbHOW XAapAKTEPUCTUKU LEJIEeW HU3YyYEeHHUS MpeIMETa HanpaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOU KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeH W3y4YEHUS
MpEIMETA SIBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJABHBIMU LENSMH H3Y4Y€HHUs MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) siBIsAIOTCS:



e (QopMHpOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUMW KaKk  BakHEUIeH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeKaT KITIOYEBbIE TIOHATHS, (DYHIaMEHTATbHBIC 3aKOHBI M TCOPUH XUMUH,
OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKIIUA, HEOOXOAUMBIX JIsI TPUOOPETCHUS YMEHUH
OPUEHTUPOBATHCS B MHUPE BEIICCTB U XMUMHUYCCKUX SBJICHUH, WMCIOIIUX
MECTO B MPUPOJIC, B MPAKTUICCKON U TIOBCETHEBHOW KU3HH,

e pa3BHUTHE YMEHUU U CITIOCOOOB JACATCIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM TMPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepkaTenbHasi XapakKTepUCTUKA IIeJICH U 3a/1ad U3y4YeHUsI
npeaMeTa B IporpaMMe 10 XMMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMHU TMPUOPUTETAMHU B CUCTEME cpeaHero oomiero obpazoanus. CeromHs B
NPEroaBaHuy XUMHUH B OOJIBIIICH CTEIICHN OTAAETCS MPEATIOYTCHUE TTPAKTHICCKOM
KOMITOHCHTE  COJIep)KaHUs OOyYCHHs, OPHUCHTHUPOBAHHOW Ha  IOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEIICHUS
NPAKTUYECKUX 3a7ad.

B cBs3u ¢ 3THM Ipu U3y4deHuu npeamMera « XUMHUs JOMUHUPYIOIIEe 3HAaUeHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITETEHIIU), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHWE JUIsI PAa3IMYHbIX BHUJIOB
JESTENBHOCTU: PEIIeHUs MpoOeM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIUH,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHWW XHMHH, a TaKKE ISl ONEHKA C TO3HMIMA HKOJIOTHIECCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKHUX MPOIIECCOB HA OPTAHU3M
4eJIOBEKa U MPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIVICKTYAIbHBIX W TBOPUYECKUX
CcrocoOHOCTEM 00yYaroUXCs: CHOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETAaTh HOBBIE
3HAHMSI TI0 XUMHAH B COOTBETCTBUU C )KH3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOTH30BAThH



COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJIsl MOMCKA U aHajau3a y4yeOHOU U
HAy4YHO-TIOMYJISIPHOW MH(OPMALIUU XUMHYECKOTO COJIEP KAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO
MBIILJICHUS, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXO/IMMbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKOU
HAIPaBICHHOCTH XUMHH, €€ Ba)XHOW pOJM B PELICHUU TIOOATBHBIX HpoOseM
PAlMOHANILHOTO MPUPOOTIOIb30BAHMS, TOMOIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOWICHHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJI1 TPUHSATHS TPAMOTHBIX PELICHUM B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPEAMET «XUMUS»
06a30BOro YpoBHSI BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-Hay4HbIE
PEIMETH.

OO61iee 4ncno 4acoB, OTBEAEHHBIX ISl M3YUYEHHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero obiiero oopazoBanus, cocTaniser 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hegnento), B 11 kimacce — 34 gaca (1 yac B Heeomto).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, Pa3BUTUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BELIECTB M HX NPEBpAIICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JNEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IU1aBjiIeHUe, O0YTITUBAHUE U TOPEHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U NPOMUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE MU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, MPUHALIEKANIUMU K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeii ra3 v IOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3llaMy IIAaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed Ty
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJON€HONPOU3BOIHBIX,
NpOBEJIEHNE NPAKTUYECKON pabOThI: MOIYyYEHUE ITUICHA U U3YUYEHUE €ro CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWMMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kucaopoaconep:kammue opranndeckKue coeJuHEHUs

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHON: CTpPOEHHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUICHIJINKOIIS.

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

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH), TOJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
M OJICMHOBAs KUCJIOTHI KaK MPEJACTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

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

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, JOuU- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS



MOJEKYbI, (PU3NYECKUE U XUMUYECKHIE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIeHUE,
Opo’KEeHHE TIII0KO3bl), HAX0XKIEHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrn4ecKas poJb.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
neuttoiao3el.  duU3Mdyeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (TUIPOJIU3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
poBeJICHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJA
okcupoM Mmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOCHCTBHE TIIJIMIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia ¢ HOJIOM),
IPOBEICHUE TTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUW KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeqUHEHMS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenunenns. Ousznueckue u
XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha NpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHMMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHWM, IIBETHBIC PEAKIIUN OEITKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINHI, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCALIUS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce ocCyIIeCTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-



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

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(uKauus, NepruoOAMYHOCTh, HAOIIOCHHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI UX U3MEPECHHS.

buonorus: kimerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

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

TexHonmorusi: MUIIEBBIC MPOIYKTHl, OCHOBHI PAIllMOHATHLHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3iaeMeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAA
000J10uKa. DHEPreTHUYEeCKHe yPOBHH, MOIAYPOBHU. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs 3JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepnoanueckuii 3aKoH u lleproanyeckas cuctreMa XMMAYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M Ilepuoguueckodl CHUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIICCTB IO TPyIIaM M IEePHOIaM.
3HayeHHUEe MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHWs KOBAJEHTHOM XUMHUUYECKOW CBA3UM (OOMEHHBIN W JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPUIIATENBHOCTD.
Ctenenpb okucneHus. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJICKYJSIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOpPraHUYECKUX BelecTB. [‘eHeTMueckas CBSI3b HEOPraHUYECKUX BEIIECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIasl, HEUTpaJIbHAS, IETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, H3ydeHHE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOIIoJACHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa30KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKkTUYeCKo paboThl «BiusHue paznuyHbIx (akTOpPOB HA CKOPOCTh XUMUUECKOM
peaxkumn».

PacuéTHbie 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponqa M KpEeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenue meramnoB B Ilepuoguueckoil cucteMe XMMHUYECKUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. OOmue ¢usnyueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



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

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3yUYeHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTUYECKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHUpE BEIIECTB W MaTEPUATOB: BAXHEHIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IIpaBuiia 0€30M1aCHOT0 MCIOJIb30BAHMS IIpenapaToB OBITOBOM XUMHUH B
[IOBCEIHEBHOM KN3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBIISIIONTAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajlu3, CHUHTE3, KilacCHPUKamus, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

du3nKa: MaTepus, SHEPrUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, 9SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SIMCTBEHHOE IPOW3BOJCTBO, ITHIICBAS
MIPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

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

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUM C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTHTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUN XUMUUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

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

coOJIrOICHUST TIpaBWJI OE€30I1MacHOro OOpalleHHus C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

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

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (ymoOTpeOneHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

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

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



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJTHON U COLIUATBHON CPEAbL;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HUJEOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHUS CHeNMDUKA XUMUU KaK HayKd, OCO3HaHUA €€ pOoJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIICYEHUU YCIOBUMI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HAHUS JIJIsl aHAIu3a U OOBSICHEHUS SIBIICHUM OKPYXAIoIlero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BATh XMUMHYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

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

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA q)OpMI/IpOBaHI/ISI MHUPOBO33PCHUA 06yan-OIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CucremMa, HaquBIﬁ (1)aKT, IMPpUHOMII, TUIIOTC34, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
T'PaMOTHOCTH U COIIMATBLHOW KOMITETCHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

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

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMHU
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

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

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPHUEMBI JIOTUYECKOTO MBIILUICHUAS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MPU PEIICHUH Y4YeOHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

(dbopMynHpoBaTh LIETU U 3314l UCCIIEIOBAHUS, UCTIOIb30BATh MOCTaBICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHMPOBAHHMS M IMPOBEIACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOACIAHHON padboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTHUBOPEYNBOCTH;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMUYECKOU
uHopMalMel: MPUMEHSITh MEXIpeAMEeTHbIe ((PU3MUecKne M MaTeMaTUYeCKUe)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JMCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYIUPOBATH CBOU  MPEJIOKECHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBi1ajieHNe YHUBEPCATBHBIMHU PeryJasTHBHBIMH JeHCTBUSMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBaTEIbCKUX 3a/ad, BbIOUpATh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHU B TTIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUSI MPAKTUUYECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKUH Psijl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI U
a30TCOJIep)KalllUe COEIUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XMMHUUYECKYH) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS,;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJWHEHHMs), [aBaTh WM Ha3BaHUS MO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIJIOTa, CTEAPUHOBAS KUCIIOTA, TJII0K034,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytiiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUMN XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, TUICHTIIUKOJIb, TTTULIEPUH, PEHOII,
aneTaabJerua, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
PeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IO3HAHMS, HUCIIOIb3YEMbBIX B XMMHUU TPU U3YUYCHUU BEIICCTB U
XUMUYECKUX SBJIICHUHN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIpeBpaleHUs OPraHUYECKUX BEUIECCTB IPU HATPEBAHUU, TTOJIYUCHHE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MaCHOCTH Tpu OOpalieHuu ¢ BEHIECTBAMH U
7a00paTOpHBIM ~ O0OpPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITNIO, TOJYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpaHEHHMsI CBOEr0 3/I0POBBbSl U OKpPY)KAIOMIEH MPUPOJHONU Cpelibl, OCO3HABATH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSMU 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U IIPUPOJIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHh OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOILMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BbIK XUMUH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M IPAKTUYECKOM JAEATEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JIJIS
cocTaBiicHUsS (QopMyn BEIIECTB U  ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTb, HETAIIEHAS] U3BECTh, MUTHEBAs COJA, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKH KOHKPETHOTO BelllecTBa (aTOMHasi, MOJICKYJIspHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBYy K OMNPENCIEHHOMY KJaccy/Tpymime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

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

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
XuMuuyeckux sjementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETHUECKHUE YPOBHUY», O0BSICHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMUUYECKHX DJIEMEHTOB M MX COCAWHEHUM IO MEepHoJaM U
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHME T'€HETUUYECKOW CBSI3M MEXIYy HEOPraHMYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TIpU3HAKaM (YHCIY W COCTABy PEArupyroIIUX BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPABHECHHUS PEaKIIUii HOHHOTO OOMEHa, YIUThIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPaX HEOPTraHUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTeP CMEIICHUS] XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIILJIEHHOTO IMOJIYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTaBICHUN 00 OOIIMX HAy4YHBIX MNPUHIUIAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMUYECKUX PEeaKIHUAX, MAcChl BEIIECTBA WIM O0BEMA Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYAaCTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUN COOJIOAATh MIPaBUIIa MOJIb30BAHUS XUMUUYECKOM
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3ioKeHUEe MEePOKCUAa BOJOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YNbTaThl XUMUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
pPE3yIbTATOB;

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

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTraHU3MbI ONPE/ICIEHHBIX BEIIECTB, IOHUMAas



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

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

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

Mopyas «llIkoabHbli ypok» ajs 10-11 kiaaccos

Bocnurtanne JIWYHOCTHBIX KayeCTB K TOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOSITCJIbHOU I/IH(i)OpMaHI/IOHHO-HOBHaBaTGHBHOﬁ ACATCIIBHOCTHU, BJIAACHUC
HaBbIKaAMU TTOJTYUYCHUSA HCO6XOHHMOﬁ I/IH(i)OpMaL[I/II/I n3 CJIOBapeﬁ Pa3HbIX THUIIOB,
YMCHHUC OPUCHTHUPOBATHCA B PA3JIMYHBIX HMCTOYHHUKAX I/IH(I)OpMaIII/II/I, KPUTHYCCKU
OOCHHUBATb MW HWHTCPIPCTHUPOBATDH I/IH(l)OpMaIII/IIO, MoJIy49acMyr0 M3 PaA3JIMYHbIX
HNCTOYHHKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (POBbIE)

Ne i/ Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coenuHeHuit A. M. byrneposa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBo10poabl: 6 1
' aJIKCHBI, aJIKaJIUCHBI, aJJKUHBI https://resh.edu.ru/subject/29/
2.3 ApoMaTHYEeCKHE YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
' yII€BOJIOPOIOB U UX NepepaboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1 https://resh.edu.ru/subject/29/
' CnosxHbie 3GUpbI
3.3 VraeBoanl 3 1
Hroro no paszneny 13



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

Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

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

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA
h : h.edu. i 2
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 Eas.lfrosod s nifialoct 2]
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOTPAMME



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

11 KVIACC

HaumenoBanue pa3aeioB U

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne n/n Kourpoububie | IlpakTHyeckue
TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoTsbI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
11 Tlepnouyeckas cucTema 3 https://resh.edu.ru/subject/29/
XUMUYECKHX dieMeHToB JI. 1. https://school.oblakoz.ru/materials/495725
MenneneeBa
19 Crtpoenue BemecTna. 4
' MHuorooGpasue BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
21 Meraiuibt https://resh.edu.ru/subject/29/
2.2 Hewmeraser 1 https://school.oblakoz.ru/materials/495725
53 CBs3b HEOPraHUYECKUX U 5
' OPraHMYeCKUX BEIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
https://resh.edu.ru/subject/29/
31 D T pe— 4 https://school.oblakoz.ru/materials/495725



https://resh.edu.ru/subject/29/
https://school.oblakoz.ru/materials/495725
https://resh.edu.ru/subject/29/
https://school.oblakoz.ru/materials/495725
https://resh.edu.ru/subject/29/
https://school.oblakoz.ru/materials/495725

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuectBo
JacoB

Jara usyyenus

Bcero

10A

106

108

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipeamer opraHn4ecKkOi XUMHH, €€
BO3HUKHOBEHME, Pa3BUTHE U
3Ha4YCHHE

Teopust CTpOEHUSI OPraHUYECKUX
coequHeHnuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

[IpencraBnenue o Kinaccuuxanuu
OpraHMYECKUX BEIIECTB.
Homenknarypa (cucremaruueckasi)
Y TPUBHAJIbHBIE HAa3BaHUs
OpraHUYECKUX BEILEeCTB

AnKaHBI: cOCTaB " CTPOCHUE,
TOMOJIOTHYECKUI paa

https://school.oblakoz.ru/materials/495725

Mertan u 3TaH — OpocTeuIme
MIPE/ICTAaBUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U IPOMUIIEH — MPOCTEHIINE
MPEACTABUTENMN AIIKEHOB

IIpakTnuyeckas padora Ne 1.
«IlomyyeHue ITH/ICHA U H3yYeHHE
€ro CBOMcTB»

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



https://school.oblakoz.ru/materials/495725
https://resh.edu.ru/subject/29/

Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlonyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTHYCCKHUIA PSIL.
AneruiieH — npocTteimumit
MIPEJICTAaBUTENb ATKHHOB

11

Brrunciienus no ypaBHEHHIO
XUMHYECKON peaKIuu

https://chem11-vpr.sdamgia.ru/

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

13

I'eHeTnueckas cBsI3b
YIJIEBOJIOPOJIOB, TPUHAMIIEKAIINX K
Pa3IMYHBIM KJlaccam

14

[IpupoiHbIE UCTOYHUKHT
YIIIEBOJIOPOIOB: TPUPOTHBIH ra3 u
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

https://school.oblakoz.ru/materials/495725

15

[IpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOINyTHBIC He(PTSHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

16

KountponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHLIe OHOATOMHBIC CIIMPTHI:

MCTaHOJI 1M OTAaHOJI. BO,Z[OpOI[HaH
CBA3b

https://school.oblakoz.ru/materials/495725



https://chem11-vpr.sdamgia.ru/
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLIEPUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruapl: GopManbIaeTHI U
areragbIerua. AeToH

21

OHOOCHOBHBIE TIPE/ICTIbHBIC
Kap6OHOBI)Ie KHUCJIOTHI: MypaBI)I/IHaSI
U YKCyCHas

22

[IpakTueckas padora Ne 2.
«CBONiCTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»

23

CreapuHOBast U OJICMHOBAsI KHCIIOTHI,
KaK MPECTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

24

Mbi11a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
NIEUCTBUE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CJIOXHBIX 3(UpOB

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

26

Kupsl: runponan3, npuMeHeHue,
OuoJoruYecKas poJib KUPOB

27

VYrneBopl: cocTaB, Kiaccu(uKarius.
Baxwuernmme npeacraBuTenu:
TII0K03a, PPyKTO3a, caxapo3a



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

28 Kpaxman u nemnonosa kak 1
MIPUPO/THBIE TIOJUMEPHI
KoHnTponsHas padoTta 1o pasaeny

29 «Kucmopoaconepxaniue 1
OpPraHHYECKUE COCTUHEHUS

30 AMMWHBI: METHJIAMHH U aHUJIUH 1
AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE

31 OpPraHWYECKUE COCTUHEHUS, HX 1
ouonornyeckoe 3HaueHue. Ilentuan

32 Benku Kak IpHpO/IHBIE 1 https://school.oblakoz.ru/materials/495725
BBICOKOMOJICKYJISIPHBIE COCTMHCHHMS

33 OcCHOBHBIC TIOHSTHS XHMHH 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIEC METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TmacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34
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https://school.oblakoz.ru/materials/495725

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

I'abpuensua O. C., Octpoymos U. I'., Cnagkos C. A. u ap. Xumus 10 k. ba3oBsiit ypoBeHs - uzn. M.:

[Ipocsemenue, 2023

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Hacronbnas kuura yuurens. Xumus. 10 kinacc: O.C. ['abpuenss u ap. — 3 uzn., - M.: Ipoda, 2017.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

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

https://school.oblakoz.ru/materials/495725

https://chem11-vpr.sdamgia.ru/



https://resh.edu.ru/subject/29/
https://fg.resh.edu.ru/
https://school.oblakoz.ru/materials/495725
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