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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE CpelHEro ooOimero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yIbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENILHOM MPOrpaMMbl CpeAHEro oOIIero oO0pa3oBaHMS
(®OIT  COO), mnpencraBieHubix B DexepadsbHOM  TOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit
denepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTeNbHBIE MPOrPaMMBI, U
OCHOBHBIX TNOJNIOKeHH «Ctparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuoa 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/MOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OMpPENEIICHUIO
oOuielt crpareruu 00y4eHus, BOCIIUTAHUS U Pa3BUTUS 00y4arOUIMXCsl CPeACTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenryaibHpie nojoxkeHus ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
collep KaHMs, pPE3yJbTaTOB OOy4YeHUss U TpeOOBaHWN K YPOBHIO IMOJATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3alliy, SBISETCS HEOTHEMJIIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHT 3aBEpINAIONIAM J3TallOM peaju3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYpPbI
YelioBeKa, a TakKe OKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBRIO M TPUPOAHON cpeme. Peammsyercs XuMmudeckoe 0Opa3oBaHHE
00y4YarolMxcsi Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHusl CpeCTBAMU Y4e€OHOTO
npenMera «XuUMUSA», COJAEpPKAHHUE M TMOCTPOCHHE KOTOPOro OIpPEAENICHbl B
nporpaMMme MO XUMUU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAYeHUs B
MO3HAHWUU TIPUPOABI U B MaTEPHAIBHOW KU3HU OOIIECTBA, a TaKXKEe C y4ETOM
o0umMX 1ened W MNPHUHLMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oobiero oopaszosanus B Poccuiickoii denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pOJib B
COBPEMEHHOW IMBMIIM3AIINH, B CO3/IaHUU HOBOM 0a3bl MAaT€pPHAIBHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALIMOHATBLHOIO HAYYHOT'O MBIILJIEHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEJCTABICHUSI 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
IpUPOBl U YelIOBEeKa, KOTOpoe (GOopMHUPYETCs] B XMMHM Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3U MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYS ¢ APYTMMHU €CTECTBEHHBIMM HAYKaMH, XMMHS CTajia
HEOTHEMJIEMOI YacThl0 MUPOBOM KYJIbTYpbI, HEOOXOIMMBIM YCIIOBHEM YCIIEIIHOTO
TpyAa W KM3HU Kaxaoro wieHa ooOmectBa. CoBpeMeHHass XMMHUS KaK Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUIIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBerctBUM ¢ OOmMMH LEISMU U MPUHLIMIIAMUA CPEIHEr0 OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIi YypOBEHb
U3Y4YE€HHS]) OPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 WM JJIS BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPHUEHTHUPOB, YCIICIIHOIO BKIIOYEHUS B JKU3Hb COLMyMa, [POJOJKCHUS
00pa30BaHMsI B pAa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitoliuMHu ~ nipeaMeTa  «XUMHUS»  SBISIOTCA  0a30Bble  KYpChl —
«Opranuueckas xumus» U «OOIIass M HeopraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM CO/IEpKaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: cHUCTeMa
3HAHWM MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUU U3 OOIIeH XUMUU) U
OpraHn4eckon xumuu. PopmMupoBaHUE JaHHOM CHUCTEMBI 3HAHWW IPU HU3Yy4YEHUHU
npenMera 00ecreyMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOI000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHH.

Crpykrypa copep:xkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOopraHuveckas XUMHs» c(opMmMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJIX0/a K U3Y4YEHHI0 Yy4eOHOro Marepuana Hu oO0yclOBJIEHa
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  OMNpENe’IEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypc€ OpPraHMY4EeCKOM XHMHMH BEIIECTBA
paccMaTpuUBalOTCS HAa YPOBHE KIIACCHYECKOM TEOPUM CTPOEHUS OPraHUYECKHUX
COCNMHEHNH, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKMX M DIEKTPOHHBIX
npelcTaBlieHud O cTpoeHuu BemiecTB. CBelneHus 00 U3y4aeMblX B Kypce
BEIIECTBAX JAIOTCSI B PA3BUTHU — OT YIJIEBOJOPOJIOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAWMHEHHMH. B Kypce OpraHM4eckol XUMHUH IOJY4arOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs MEpPBOHAYATIbHbBIC
NPEJICTaBIIEHUs O XMMHUYECKON CBSI3H, KIACCU(PUKALIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKON PEAKLIUH.

[lon HOBBIM yriaom 3peHusi B npeamere «Xumus» 0a30BOro YpOBHS
paccMaTpUBaeTCsi M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTHYECKHE CBEIEHUS O BellecTBaX U
XUMHYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuueckas
XUMUS» OOYyYarONIMMCSl TMPEAOCTABIIAETCS BO3MOXXHOCTh OCO3HATH 3HAYEHUE



MEPUOJNYECKOIO 3aKOHA C OOLIETEOPETUYECKUX W METOAOJOTMYECKHX IMO3HILIHM,
INIy0)Xe TOHATh HUCTOPUYECKOE U3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
00001aro1Iel 10 0OBSICHSIONIENH U TPOrHO3UPYIOILIEH.

Enunas cucrema 3HaHMN O BaKHEHINMX BENIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBax W NPHUMEHEHHH, a TAK)KE€ O XMMHUYECKHX PEAKIMAX, UX CYHIHOCTH M
3aKOHOMEPHOCTAX MNpOTEeKaHus JonoyHsercs B Kypcax 10 um 11 ximaccos
ANIEMEHTaMH COJEpP)KaHUs, HMEIOIMIMMH KYJIbTYPOJOTMYECKUA W NPHUKIAJTHOU
XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMMAHHUIO B3aUMOCBS3M XUMHUH C
IPYTMMHU HAayKaMH, PacKpbIBAIOT €€ poJib B IIO3HABATEIBHON M IPAKTHYECKOU
NESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K IPOLECCY
TBOPUYECTBA B 00JACTH TEOPUU M MPAKTUYECKHUX MPUIOKEHUH XUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHPOBATbCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobjemax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh MH(POPMALUIO U
IIPUMEHATh €€ U1 TMONOJHEHHS 3HAHUM, pEUICHUS WHTEUIEKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3aa4. B 1enom copepkanue yueOHOro
npenMera  «XUMHUS»  JAHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTUPOBAHO  Ha
(GopmMupoBaHue y 0Oy4YaroLIUXCSI MHPOBO33PEHUECKONM OCHOBBI ISl MTOHUMAaHUs
¢unocockux uaeH, Takux Kak: MaTepHallbHOE €IMHCTBO HEOPTaHMYECKOTO U
OpPraHMYeCKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, TTO3HABAEMOCTb TMPUPOJHBIX SIBJICHUM MYyTEM OJKCIEPUMEHTa U
pellIeHus] MPOTUBOPEUMH MEXAy HOBBIMU (akTaMM U TEOPETHYECKUMHU
HpPEIIOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU SKOJOTHYECKUX Mpodiem, a
TaKKe MpolseM cOepeKeHUs] SHEPTeTUUECKUX PECYPCOB, ChIPhs, CO3JaHMsI HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B rmmaHe pemeHuss 3agad4 BOCHHMTAHMS, pPa3BUTUS M COLMAIM3AlMU
Oo0y4YaromMuXcs NPHUHATBIE NPOrpaMMON MO XMMHHM MOIXOIbI K OIPEIEICHUIO
COJep)KaHUsI M TOCTPOEHUSA TMpeAMeTa MPEAyCMATPUBAIOT (POPMHUPOBAHUE
YHHUBEpPCAIbHBIX YYEOHBIX JEWCTBHH, HUMEIOMMX 0a30BO€ 3HAUYCHUE MJIA
pa3iaMuYHBIX BHJOB JESITEIBHOCTH: pELIEHHs NpoOsieM, IOMCKa, aHalu3a W
00paboTku nHMOpMAITIH, HEOOXOIUMBIX JJISI IPUOOPETEHHSI OTBITA MTPAKTHIECKON
U HCCIEAO0BATEIbCKON AEATENbHOCTH, 3aHMMAIOIIEH BaXHOE MECTO B IO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHus XHMHM Kak Ha YPOBHE OCHOBHOI'O OOILEro
0o0pa3oBaHMsI, TAK U HA YPOBHE CPEIHEr0 00IIero o0pa3zoBaHus, Ipy ONpPeaeICHUN
COJIEpPKATENIbHOM XApAaKTEPUCTUKHU MeNled W3Y4eHUs NpeaIMeTa HallpaBiICHUEM
IEPBOCTENIEHHONM 3HAYMMOCTU TPAJUIMOHHO IMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHMYECKON HayKH Kak 00JaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAaKTUYECKOU
NEATENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOJIMYECKOW TOUYKM 3PEHUS] TAKOW MOAXOH K OIPEICICHUIO LENEH H3YyUYEHUS
MIpEIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHUS TVIABHBIMM LEISIMU U3YYEHUS MpeaMmeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASIIOTCA:

o (opmupoBaHHE CHUCTEMBI XUMHUYECKHX 3HAHUH KAk  BaKHEHUIICH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHONW KapTHUHBI MUpPAa, B OCHOBE KOTOpPOH
JeKaT KIoUeBble MOHITHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE U IOHHWMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOIO XapaKkTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE NMPEIACTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BEIIECTB M XUMHUYECKUX pEeaKIMil, HEOOXOAMMBIX [JIsi MPUOOpETEHHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHX SIBICHUM,
UMEIOLUX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOU KU3HM;

e pa3BUTHE YMEHHUN U CIIOCOOOB AECATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHUEM TMpPaBUII
0e30macHOro o0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ aTum, conepkarelibHasi XapaKTepUCTUKA LIeJIeld U 3a/1ad U3y4YeHUs
npelMeTa B IpOorpaMMe 1Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMU B CHCTEME CpelHero oobmiero oopazopanus. CeronHs B
OpernoJaBaHMd  XUMHUM B OOiblIed  CTeNeHH OTAAéTcs  MpEeArnovYTEeHHE
MIPaKTUYECKOM KOMIIOHEHTE COJAEp’KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTeIbHON OpraHU3alyy, BIAJCIOLIEro He
HAOOpOM 3HaHUM, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSAMHU aKTUBHOI'O NOJIYYEHMS] 3HAHUM M NPUMEHEHUS UX B PEAIbHOU KU3HU
JUTSL pELIEHUS IPAKTUYECKUX 3a7a4.

B cBs3M ¢ 3TUM mnpu u3yyeHUM npeameTra «XUMUS» JOMHHHPYIOIIEe
3HauUEHHE MPUOOPETAIOT TaKHe LIETU U 3a]1a4H, KaK:

ajanranusi 00yJaromMxcsl K yCIOBUSIM JUHAMUYHO Pa3BHUBAIOIIETOCS MHpA,
dopMupoBaHHE  HMHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO T'PAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYalMSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
NPUMEHEHUEM;

dopmupoBaHne 'y OOyYarOIMIMXCs  KJIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIMI), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE ISl PA3JIMYHBIX BUIOB
JESTENbHOCTU: pellieHus MpoOseM, MOUCKa, aHaiu3a U 00paboTKH MH(OpMAaIIUH,
HEOOXOAMMBIX MJii TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHMMaeT
BXHOE MECTO B IIO3HAHWM XUMHUH, a TaKXKe i1 OUEHKH C TO3UUUHN



DKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HA OPTaHU3M 4YeJIOBeKa M MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00Y4YarOIIMXCS: CIOCOOHOCTH CAMOCTOSTEIHLHO MPUOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBpEMCHHBIC MH(POPMAIMOHHBIE TEXHOJOTHH JIJI TIONCKA W aHalin3a y4eOHOH u
HAyYHO-TIOMYJISIPHON WH(DOPMAITUH XUMUIECKOTO COJICP KAHMS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOJII01aTeTFHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXONWMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWHM W TPOBEACHUH XUMHUYECKOTO
IKCIICPUMECHTA;

BOCIIMTaHUE Yy OOydamommxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HANPaBJICHHOCTH XUMHH, €€ BXKHOW pPOJM B PEIICHUH TIIOOATBHBIX MPOOJIeM
PaAIMOHAIBHOT'O MPUPOIONOIE30BAHUS, TTOTIOTHEHUS YHEPTETHUECKIX PECYPCOB H
COXpaHEHUs] TPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpEKHOTO
OTHOIICHUS K TPHPOAC M CBOEMY 3JI0POBBIO, a TaKkke MPUOOPETCHUS OIbITa
UCTIOJIb30BaHUS TOMYYEHHBIX 3HAHUW NJI TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIIHSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM maHe cpenHero oOIIero o0pa3oBaHUs TpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAHT B COCTaB MPEAMETHON 00JacTh «EcTecTBeHHO-HAYYHBIC
IPEIMETHD».

OO6m1ee 9ncI0 9acoB, OTBEAEHHBIX JIs U3yUEHUS XUMUH, Ha 0a30BOM yYPOBHE
cpenHero oomero odpazoBaHusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kiacce — 34 gaca (1 gac B Hezieno).



COILEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0OCHOBBI OPraHMYECKO XUMHUHU

[Ipeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIy4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpraHUYeCKHX
coequHeHuit A. M. BytnepoBa, €€ ocHOBHbIE ITONIOKeHUsA. CTpyKTypHBIE (hOPMYIIbI
OpraHMYecKUX BellecTB. l'omosorus, wu3oMmepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COECIUHEHUSX — OJJMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBnenue o knaccupUKAIMK OpraHuyeckux BeulecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BAXHEHUIINX MTPEACTABUTENIEN KIIACCOB OPraHNYECKHUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAICHMI:
O3HaKOMJIEHHE C O00pa3suaMy OpPraHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BELIECTB, HAOJIIOJEHUE U
OIMCAHME AEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPraHUYECKUX BEIIECTB
NIpU HarpeBaHuu (TUIaBJICHUE, OOYTIIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMHA psaa. MeraH u 3TaH —
OpoCTeHIIne MPEeACTaBUTENN aJIKaHOB: (PU3MYECKHME W XHUMUYECKHE CBOMCTBA
(peakuMu 3aMelleHMs] W TOPEHMS), HAXOXKICHUE B IMPUPOJE, IOIYyYEHUE MU
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN pANl. DTUIEH U TPOIUIIEH —
OpOCTENIINE TMPEACTABUTENN AJIKEHOB: (PU3MYECKHME W XHUMUYECKUE CBOWCTBA
(peakuMy THIPUPOBAHMS, TANOTCHUPOBAHUWSA, TUAPATALMH, OKHUCICHHA W
MOJIMMEPHU3ALIH ), TIOTYYEHUE U IPUMEHEHUE.

AnkaaueHnsl: OyrtagueH-1,3 um merunOyranuen-1,3: cTpoeHue, BaKHEHIINE
XUMHYECKHE CBOMCTBa (peakuust noiaumepusanuu). [lonmydeHrne CHHTETHYECKOIO
KaydyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psijl. AlleTUIICH
— MpOCTEUIINKA TPENCTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE WU
XMMHYECKHE CBOWCTBA (peakluu TUAPUPOBAHMUSA, FaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), NOJyYEHHUE U IPUMEHEHUE.

Apennl. benzon: cocrtaB, cTpoeHue, QpU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJIIyYEHUE U MPUMEHEHHE. Tonyor:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUSA), NOAYYeHue u npumernenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKANMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKHM YriIEeBOAOPOAOB. lIpupoaHbli ra3 u IOIyTHBIE
HedTsaHbie ra3pl. HedTh u e€ mpoucxoxnenue. Crocodbl mepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaauTU4eCKuil), nuponus. IIponykrsl
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbIN
yTOJIb U MPOIYKTHI €r0 epepadboTKHu.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAILCHMM:
O3HAKOMJIEHHE C oO0pa3lamMu IUIacTMAcC, KaydyyKOB M PE3UHbI, KOJJIEKLIUU
«Hepte» u  «Yroap», MOAENMpPOBAHME  MOJIEKYJ  YIJIEBOAOPOIOB U
raJIoreHONPOU3BOAHBIX, MTPOBEICHUE NPAKTUUYECKON pabOThl: MOJyUYEHHE STHIICHA
Y U3y4YE€HUE €TO CBOUCTB.

Pacuérnble 3anaun.

Bbrunciaenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Maccel, 0O0BEMa,
KOJIMYECTBA UCXOIHOrO BEIIECTBA WIM IMPOMYKTa PEAKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJINYECTBY OJIHOTO U3 UCXO/HBIX BELIECTB WIN NPOAYKTOB PEAKIIH).

Kucnopoaconepxamue opranudeckue coeJUHEHUS

[IpenensHple OQHOATOMHBIE CIUPTBHL. METAaHOI W 3TAHON: CTPOCHHE,
¢usznueckne MW XMMHUYECKHE CBOMCTBA (pEakUMU C AaKTUBHBIMU METaJlJIaMH,
rajJJoreHOBOJIOPO/IaMH, T'OpPEHHE), IpUMEHEHHE. BoaopoaHble CBs3U MEXAy
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa Ha OPTraHN3M YeJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznueckre W XUMHUYECKHME CBOWCTBA (B3aUMOJECHCTBHE CO MICIOYHBIMU
METAJUIaMM, KauyeCTBEHHasl peakllis Ha MHOr0aTOMHble cnupThl). JleiicTBue Ha
OpraHusM yesoBeka. [Ipumenenue riaunepusa 1 3THIICHTJIAKOJIS.

@deHon: CTpoCHHE MOJEKYNbl, (U3NYECKUE U XUMUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenue enomna.

Anpnerunpl U kemouvi. DopManpaerwi, aleTANBICIHA: CTPOCHUE,
(¢u3nyeckue M XUMHYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTaHOBJICHUS,
KAueCTBEHHbIE PEAKIIMN), IOJYYECHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpefeNbHbIe KApOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KMCJIOTBI: CTpOE€HHE, (PU3NUYECKHE U XMMHUYECKUE CBOWCTBA (CBOWCTBA,
obmme Uil Kiacca KUCIOT, Peakius 3Tepu(puKalum), MOJIy4eHUe U IPUMEHEHHUE.
CreapuHoBasi M OJICMHOBAas KHUCIOTHI KaK IPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MbL1a KaK COJM BBICIIUX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ICHCTBUE.

CnoxHble >(QHUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KHUCIOT. [uaponus
ci10kHbIX 3¢upoB. Kupsl. 'maponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.




VYraeBoasl: cocTaB, KiaccuuKamus — yrieBogaoB  (MOHO-, JOU- U
nojucaxapubl). [ I0ko3a — mpocTelinii MOHOCaXxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (U3MYECKHME W XUMHUYECKHE CBOICTBa (B3aUMOJEUCTBUE C
ruapokcunom menau(ll), oxucnenne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIJIIOKO3bl), HAXOXKJEHUE B MPHUPOJE, MPUMEHEHHUE,
ounonoruueckas poib. Porocuntes. PpyKkTo3a KaKk U30MEP IITHOKO3BI.

Kpaxman u nemntono3a kak npupojnbsie noiaumepsl. CTpoeHne Kpaxmana u
Heutono3bl. Pu3nMyeckue M XUMUYECKME CBOMCTBAa KpaxMmana (THIpOJIH3,
KayeCTBEHHAs PEaKLMsl C HOJOM).

OKCHepUMEHTAIbHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IMPEBpallCHHA:
poBe/ieHWEe, HaOJI0JIeHHEe W ONHMCAHWE JEMOHCTPALMOHHBIX OMNBITOB: T'OPEHUE
CIIUPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TAHOJA
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOIEHCTBHE TJIMIIEPUHA C
rugpokcuaom meau(Il)), anpaernnoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumosmeiicTBHE Kpaxmajia C HOJOM),
IPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbrunciaenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Maccel, 0O0BEMa,
KOJIMYECTBA MCXOJHOrO BEIECTBA WM MPOJAYKTA PEAKIMHU MO M3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM MPOJYKTOB PEAKIIMH).

A3oTrcoaepxkaniie OpraHM4ecKiue COeIMHEHNU.

AMUHOKHUCIIOTH Kak aM(pOTepHbIe OpraHuyYecKue coeAuHeHus. Ousnueckue
U XUMHUYECKHE CBOMCTBAa aMUHOKHUCIOT (Ha mpuMmepe IimiuHa). buosornueckoe
3HAYEHUE aMUHOKUCHOT. [lenTuasl.

benku Kkak NpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOPHYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OENKOB:
TUIPOJIN3, IE€HATYPALIMs, KAYECTBEHHBIE PEAKIIMHU Ha OEIIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W HMX IPEBPALLCHUN:
HAOJIIO/ICHUE W OMMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYypalus OCIKOB MpHU
HarpeBaHUU, [IBETHHIC PEaKLIUU OEIKOB.

BricokoMoieKyJIsIpHBIC COeIMHECHUS

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUU, CPEIHAS MOJIEKYISIpHAas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEJUHEHUN —
MOJIUMEPHU3AIS U TIOJTUKOHEH AU

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB M MX IPEBPALLCHUN:
O3HaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbI€ CBS3HU.



Peanu3anpsa MeXIpeaMETHBIX CBA3EH IPHU N3yYEHUM OPTaHUYECKON XMMUU B
10 kiacce OCYIIECTBISIETCS YEpe3 HCIONb30BAHUE KakK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSATHHA, TaK W TOHITHH, SBJISIONIUXCS CHUCTEMHBIMHU TSI OTICIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHBIC MTOHATHUSA: SIBICHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CHHTE3, KiIaccu(uKaius, MepruoJUIHOCTh, HAOIIOJCHHUE,
MU3MEpEeHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®dusuka: wmartepus, OHEprus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
SHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOEe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHNE BETUYNHBI U SAMHUIIBI X U3MEPECHHSL.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOIOTMYECKH AaKTUBHBbIC BemlecTBa (OE€NKH, YIJIEBOIBI, KUPBHI,
dbepmeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOABI, MOJE3HbIE UCKOMAaeMble, TOILTUBO,
pecypchl.

TexHomnorusi: mNuIEBbIE MPOAYKTH, OCHOBBI PAIMOHAILHOIO MHUTaHMUS,
MOIOIIINE CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETUUECKHUE MpenapaThl, MaTepUajbl U3
MCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKHA deMeHT. AToM. Snpo aroma, H30TONBI. DJIEKTPOHHAS
000sI04YKa. DHEPreTuYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OopOuTay, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeeieHus AIEKTPOHOB MO OpOUTANISIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOI0B. DISKTPOHHAS KOH(DHUTypaIlis aTOMOB.

[Tepronnueckuit 3akoH u [lepuonnyeckas cucreMa XUMUUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa. CBsi3b NMEPUOANYECKOrO 3aKoHA U [lepnoandyeckoil CUCTEMBI
xumuyeckux anemeHtoB JI. M. MeHnneneeBa ¢ COBpPEMEHHOW TEOPUEHU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUUYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIMIaM U TEPHOJIaM.
3HaYEHHE NEPUOAUYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemiecTBa. XHMHUYECKasi CBSI3b. BuAbl XUMHUYECKON CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIM M  JIOHOPHO-
aKLenTopHslil). BomopogHas cBs3b. BaneHTHOCTb. OIEKTPOOTPHULATEIBHOCTb.
Crenenb okuciaeHus. OHBI: KAaTUOHBI M1 aHUOHBI.



BemectBa  MOJEKYJISIPHOIO W HEMOJEKYJSIPHOIO  CTPOEHHs.  3aKOH
ITIOCTOSTHCTBA COCTAaBa BELIECTBA. THIBI KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUIMYECKOU PELIETKH.

[TonaTe o aucnepcHbIX cucTemax. VICTUHHBIE WM KOJIJIOMAHBIE PAaCTBOPHI.
MaccoBas 10514 BEecTsa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHNUH. Homenknarypa
HEOPraHMYECKNX BEIIECTB. [ €HETHYeCcKass CBA3b HEOPTaHWYECKUX BELIECTB,
NPUHAIIEKAIINX K PA3TIUYHBIM KIJIACCaM.

Xumuueckas — peaknusa.  Knaccudukanmss  XMMHUYECKHX — peakIuid B
HEOPraHUYECKOW M OPraHUYECKOW XHUMHUHU. 3aKOH COXPAHEHHUsSI MAaCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUHU TP XUMUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTH OT paznudHbIX (pakTopoB. OOpaTtumMbie
peakuuu. XuMu4eckoe paBHoBecue. DakToppl, BIMAIOIIKE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuyeckas auccounanus. CuiabHble U cliadble 3J1eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAas, IIEIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W MX MPEBpaICHUN:
nemoHcTpauus Tabmauu «llepuonnueckas cucreMa XuMUYeckux 3neMeHToB [l. U.
MenpeneeBa», U3ydyeHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJIEHUE U
ONHCAaHKE JEMOHCTPAIIMOHHBIX M JTaOOPATOPHBIX OIBITOB (Pa3iI0KEeHUE MEPOKCHUIA
BOJOPO/JIa B MPUCYTCTBUU KaTAIM3aTOPA, ONPEAECIEHUE CPEJIBI PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHIMKATOpA, pEaKIMH MOHHOIO OOMEHa),
NPOBEJIEHHUE MPAKTUUECKON paboThl «BiusiHue pa3inyHbIX (AaKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUN.

Pacuérnble 3anaun.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pEaKLMH, B TOM YHCIE
TEPMOXMUMHUYECKUE PACUETHI, PACUETHI C HUCIIOJIB30BAHUEM IIOHSATHS «MAacCOBas
JIOJI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilonoxenune HemerauioB B llepuoguueckor  cucreme
xumudeckux anemeHtoB JI. M. MenneneeBa u OCOOCHHOCTH CTPOEHHUSI aTOMOB.
@u3NuecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HA mpuMepe
KHCIIOpoa, ceprl, pocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEPbI, a30Ta,
dochopa, yraepoga W KpeMHMs)) W MX  COeAMHEHUM  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOAHBIX COEAUHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEAUHEHUU.



Merannel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O0uime gusnyeckue cBorcTBa MeTamioB. CIuiaBbl METAJLIOB.
DNEeKTPOXUMHYECKUN psAJl HAIPSDKEHUI METAIIIIOB.

XUMHUYECKUE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWH, Kallui, KaJlbIIUM,
MarHui, alfOMUHUN, [IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

O6mue cnocoObl MmonyyeHus: MeTaioB. lIpruMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPAICHM:
U3y4YeHUe KOoJIeKIMu «MeTamibl U CIUIaBbl», 0O0pa3lOB HEMETAJUIOB, PELIECHUE
AKCIIEPUMEHTAJIBHBIX 3a7ay, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJAEHCTBHE TMIPOKCHIA AIFOMMHUS C PAacTBOPaMHU
KHCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJUIOB).

Pacuérnele 3anaun.

Pacuérpel mMacchl BemiecTBa WM 00BbEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKLUHU BEILECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJJHO
13 BEUIECTB UMEET IPUMECH.

XuMHUSA U KU3Hb

Ponp xumumn B 00ecnieYeHUH HKOJIOTMYECKOM, dHEPreTUYeCKOW M MUIIEBOU
0e30MacHOCTH, pa3BUTUU MenuUUHbL. [IOHATHE O HayyHBIX MeETOoAaxX IO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLNN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX [PUHUUIIAX MPOMBIIIIEHHOT O
NIOJIyYEHMsI BAXKHEHIINX BEIECTB.

UYenoBek B MHpE BEUIECTB U MAaTEpUAIOB: BAXKHEUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MaTEpUAJIbl, KpPACKH, CTEKJIO, KepamuKa,
MaTepuaibl I JIEKTPOHUKH, HAHOMATEpHasbl, OPraHUYECKUE U MHHEPAIBHbBIC
ya00peHus.

X¥uMHUS U 310pOBbE YEIIOBEKA: IPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MacHOr0 HCIONb30BAHMS MpPEnapaToB OBITOBON XUMUU
B IIOBCETHEBHOM KU3HM.

MexnpeIMeTHbIE CBA3H.

Peanuzammst  MeXNpeaMETHBIX  CBsI3ed TpH  M3ydyeHUH OOmed u
HEOPraHUYEeCKOM XMMHM B 11 Kitacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OoOLIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W T[OHATUN, SBISIOLIUXCS
CUCTEMHBIMHU JUJIS OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAay4HbIH (DaKkT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIacCUpUKALUs, TNEPUOJUYHOCTh, HAOIIOJCHHE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHHUE.



®duzuka: MaTepus, YHEPTHsl, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTEeTUUECKUI YPOBEHb, BEILIECTBO, TENO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEITUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kmerka, opraHu3M, JKOCHUCTeMa, Ouwocdepa, Makpo- U
MUKPO3JIEMEHTbBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepabl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHomorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METALTYPrUsl, MIPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, IMHILIEBAs
MPOMBIIIJIEHHOCTh,  (hapMaileBTUUECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IIPErnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOy4YarolMUMHUCs TIporpaMM CpefaHero o0imero oOpa3oBaHus (JIMYHOCTHBIM,
MeTanpelIMEeTHbIM U mpeaMeTHbiM). HaydHo-Meroaudeckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHHSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-EATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl BBIJIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCUUCKON TpPaxJaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENBHOCTH U CAMOOIIPEEIEHUIO;

HAJIMYKE MOTUBALIUU K O0yUEHHUIO;

LIEJIEHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUMN JIMYHOCTU HA OCHOBE
KITFOUYEBBIX IIEHHOCTEH M UCTOPUUECKUX Tpaaulluii 0a30BOM HAYKH XUMUH;

FOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUMXCSl PYKOBOJICTBOBATHCSI B CBOECH
NEATEIbHOCTA LEHHOCTHO-CMBICJIOBBIMUA yCTaHOBKaMH, NPHUCYIIMMH LEJIOCTHOU
CUCTEME XUMHUYECKOT0 00Pa30BaHUs;

HAJIMYKE MTPABOCO3HAHUS DKOJIOIMYECKON KYJIBbTYPbl U CHOCOOHOCTH CTABUTh
LEIU U CTPOUTH )KM3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeAMeTa «XHUMHS» JOCTUraloTCs B
€IMHCTBE Y4YEOHOW ¥ BOCIHUTATEIBHOM JEATEIHHOCTM B COOTBETCTBUHU C
I'YMaHUCTHYECKUMHU, COLMOKYJIbTYPHBIMH, 1YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMHU
U HJeaJaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, NMPUHATHIMA B OOLIECTBE
HOPMaMM Y TOpaBWIAMHM  TOBEIEHHUS, CHOCOOCTBYIOUIMMH  IpolEeccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIEHUS JIMYHOCTHU
o0ydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA MNpeaMera «XUMHUS»  OTpaXaroT
c(OpMHPOBAHHOCTh OMNbITA IO3HABATEILHOM M MNPAKTUYECKON J1€SITENbHOCTH
00y4YaromMXcs MO peaju3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpamxIaHCKOr0 BOCIMTAHMS

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKEHHUS K 3aKOHY U IIPaBONOPSAKY;

OPEICTaBICHNU O COLMAJIBHBIX HOpPMax M MpaBWIAX MEXKINYHOCTHBIX
OTHOLIEHUI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENIbHOCTH TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENbHBIX 3aJ/1a4, BBINOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHATN3€ PA3TUYHBIX BUOB YU4EOHOU EATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHMS:

I[EHHOCTHOT'O OTHOIIECHHS K HWCTOPUYECKOMY M HAydYHOMY HaCIEIUIO
OTCUECTBEHHON XUMMUU;

yBOXEHHUSI K TPOIECCY TBOpUECTBA B OOJACTH TEOPUH U TPAKTUIECKOTO
MPUMEHEHUS! XUMUU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKH €CTh Pe3yJbTar
JUIMTENBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JIKCIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOT'O TPY/la YUEHBIX U MPAKTHKOB;

UHTEpECa U [O3HABATEIbHBIX MOTHBOB B TOJYYEHHU U MOCIEIYIOIIEM
aHanm3e MHQPOPMAIIUU O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUHY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO TOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEAEHUE M IMOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3THUX
MOCTYTKOB;

4) popMuUpOBaHHSA KYJIbTYPbI 310POBbS:

NOHMMaHUSI IEHHOCTEH 370poBOro U 0Oe3omacHoro o0pasza JKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOJroIeHUsT TIpaBWJI 0€30MacHOro OOpallleHus C BellecCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBON JESTEIBHOCTH;

MMOHUMAHUSl LEHHOCTH TpPaBUJl HHIUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCTEACTBUN M HENPUATUS BPEAHBIX MPUBBIYEK (YHIOTpPEOICHHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs1);

5) TpyA0BOr0 BOCIIUTAHMS:

KOMMYHUKAQTUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-HCCJIEI0BaTEIbCKOM
JESTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W APYrMX BHAAX
NeSITEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YyacTHE B PEUICHUH NPaKTHUYECKUX 3a]ay
COI[MAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY H3YUCHHIO Tpodeccruii pa3IngHOro pojaa, B TOM
YuUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HaHUH 10 XUMUU;

YBaXXCHUS K TPYY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY WHIMBHIYAJIbHOM TpPaeKTOPUU
oOpaszoBaHus, Oymymieil mpodeccur W peaau3alid COOCTBEHHBIX >KM3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) IK0JI0TNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKHU IIeJIECOO0PA3HOr0 OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAHMS TJIO0AJIBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIBHOW CPEIbI;

OCO3HAHHSI HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
pelieHrs BONPOCOB PAllMOHATIBHOTO IPUPOAONOIb30BAHHUS;

AKTUBHOTO HENPUATUA JCUCTBUHM, TMPUHOCAIIUX BpPEH OKPYKAKOLIEH
OPUPOAHON Cpeie, YMEHHsI MPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX JIEUCTBUI U MPEAOTBpALIATh UX;

HaJU4usl Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIIJIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTbITA JeSATEeNbHOCTU AKOJIOrMYEeCKON HaIpPaBJICHHOCTH, yYMEHHUSI
PYKOBOACTBOBATbCA MMM B IO3HABATEIbHOW, KOMMYHUKATHBHON M COLMAJIBHOMU
NPAaKTUKE, CIHOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHUHU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUS cHeU(UKA XUMHUU KaK HayKd, OCO3HaHHUs €€ poju B
GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IETOCTHOTO
Npe/ICTaBlIeHUs 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE NMPUPOJAbI U YETOBEKa, B
MO3HAHWW TMPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B  OCOOOWM 3HAYMMOCTH XHMHMHM JJII COBPEMEHHOMU
UMBWIN3ALMHA: B €€ T'yMAaHHUCTHUYECKON HAIPABICHHOCTH W Ba)XXHOM pOJIIM B
CO3/IaHUU HOBOM 0a3bl MaTepuaIbHON KYJIbTYpPbl, PEUICHUU TJI00ATBHBIX MPOOIeM
YCTOWYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MUILEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIIEYEHHH YCIOBUUI
YCHEIIHOTO TpyJa M DKOJOTMYECKH KOMGMOPTHOM IKU3HM KaXKJIOro 4YjeHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: MOHUMAaHUSA CYIIHOCTH METO/OB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIL30BaTh



MoJTy4yaeMble 3HaHUA Ui aHAJIN3a U OOBSICHEHHS SIBICHUN OKPYKAIOIIEro MUpPA U
MPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIeNaTh 00OCHOBAaHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB W HWMEIOIUXCA JaHHBIX C IIebl0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS MJis
perieHust mpobsieM B peajbHbIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K IO3HAHUIO M UCCIIEI0OBATEIbCKON AeSITETbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
camMo00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJa B pa3iuyHbIX chepax npodeccruoHanbHON
IeATeIbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDI

MeranpenmerHble pe3ysbTaThl OCBOSHHS Y4eOHOTo Impeamera «XHMHUsS» Ha
YPOBHE CpeAHEero o0uiero o0pa3oBaHus BKIHOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUA  MHUPOBO33pEHHUS  OOydarommxcs
MEXTUCITUTUIMHAPHBIC (MEXIIPEIMETHbIE) OOIICHAYYHbIE TIOHATHS, OTpaKaroIIne
[IEIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHU(HUKY METONOB IO3HAHMA,
UCTOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPIUsl, sIBJICHHUE,
MPOILECC, CUCTEMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHus, UccieoBaHNe, HaOI0ieHUe, U3MEPEHNE, SKCIIEPUMEHT U Ipyrue);

yHUBeEpcaJbHbIe yueOHbIe NeiicTBUs (IIO3HAaBaTENbHbIE, KOMMYHHUKATUBHBIE,

PETYISATUBHEIC), 00€eCIIEYUBAIOIIINE dbopMHpOBaHUE (G YHKIIMOHATBHOM
IPaMOTHOCTH M COITUATBLHON KOMIETEHITUN 00 yJIarOIINXCS,;
CIIOCOOHOCTH 00yyYaromuxcs HUCIIOJIL30BATH OCBOCHHBIE

MEXIUCIUILUTMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS M yYHUBEpPCAJIbHBIC yueOHBIC
JEUCTBUSI B MIO3HABATEIBHOM M COIMAJIBHOM MTPaKTHKE.

MeranpenMeTHbie pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JIEUCTBUSAMU.

Osjagenue YHUBeEpPCATbHBIMHI yueOHbIMH NMO3HABATEJbLHBIMH
JEeCTBUSIMM

1) 6a30Bble JJOruyecKue JaeMcTBusi:

CaMOCTOSITeIbHO  (OpMynupoBaTh U aKTyaIM3UpPOBaTh  MpoOJeEMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmNpeAensaTh LEIH JEeITEeILHOCTH, 3aJlaBas IapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTH PE3YIbTAThI AESTEILHOCTH C TOCTABICHHBIMHU IIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHATHM M yCTAHABIMBATh HUX B3aUMOCBS3b,



MCITOJIb30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTAEIhHBIX (DaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU I KiIacCU(PUKAIMU BEIIECTB M
XMMUYECKHUX PEaKIUM;

YCTaHABIMBATh NPUYUHHO-CIECICTBEHHBIE CBSI3M MEXKAY H3y4YaeMbIMHU
SIBJICHUSIMU;

CTPOUTHh JIOTMUECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JCAYKTUBHBIC, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B PacCMaTPHUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

IPUMEHATh B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBLIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKU T
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYeckas Qopmyna, ypaBHEHHE XHMHYECKOU
peakiuu — TMPHU PEHIeHUU YYEOHBIX TMO3HABATENBHBIX M TMPAKTUYECKHX 3ajad,
MIPUMEHSITh Ha3BaHHbIE MOJEJbHBIE MPEICTABICHUS JJISl BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB MU3YYaEMbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a3oBbIe HcCIeI0BaTEILCKUE 1eHCTBHSA:

BJIQJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKuunii;

dbopMyIUpOBaTh MU U 33/1a4d UCCIICIOBAHUS, UCTIOIB30BaTh ITOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJIETh HABBIKAMU CaMOCTOSATENIPHOTO TUIAHUPOBAHUS W  TPOBEICHUS
YUEHUYECKHX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAaOMIOJATh 32 XOJA0M
npolecca, CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMylIHpOBaTh
00001IIeHNS W BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJISITb 0OOCHOBAHHBIN OTYET O MPOACIAHHOMN padboTe;

OpUOOpEeTaTh OMNBIT YYEHUYECKOM UCCIEeNOBATEIbCKOW U MPOEKTHOM
JESTENbHOCTH, TMPOSIBIATH CIOCOOHOCTH W TOTOBHOCTH K CAaMOCTOSITEIHLHOMY
MOUCKY METO/JOB pEIICHUsI MNPAKTUYECKUX 3a/lad, IMPUMEHEHUIO Pa3InyHbIX
METOIOB MTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX uWHMOpManuu (Hay4dHO-
MOMYJIsIpHAsl JIUTEparypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIC TOCOOUS,
pecypcel HTEpHeTa), aHaau3upoBaTh MH(POPMALMIO Pa3IMYHBIX BUAOB U (OpM
Npe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUUBOCTD;



(GopMynupoBaTh 3aMpoChl U MPUMEHATH PA3JIMYHbIE METOABI MPU TIOUCKE U
orbope wuHpOpMaIMK, HEOOXOAMMOW IJisi BBINOJHEHUS YYEOHBIX 3aaad
ONPEAEIIEHHOr O THUIIA;

npuoOpeTaTh ONBIT HCHOJb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX [TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIbHYIO  (OpPMY  HPEACTABICHHUS
uHpopmaluu (cxembl, rpaduKu, TUarpaMMbl, TAOJIHILIbI, PUCYHKU U JPYTHE);

UCMOJb30BaTh HAy4yHBIA $3BIK B KayecTBE CpeAcTBa INpu pabdoTe ¢
XUMHYECKON HMH(pOpMAIMel: NpUMEHSATh MeXNpeAMeTHble ((pusmueckue u
MaTeMaTUYEeCKHE) 3HaKU U CUMBOJIBI, (hOpMYJibl, a0OpEeBUATYpPHI, HOMEHKIATYPY;

UCIONIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HarJasiAHOCTH.

OgiaieHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU AeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOW TEMBbI B XO/€ JUAJIOTa W/WIH
JTUCKYCCUM,  BBICKa3bIBaTh  WAeH, (OPMYIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHTEJIBLHO BBIIIOJIHEHUS MPEIOKEHHON 3a1auH;

BBICTYINIaTh C IPE3EHTALMEN PEe3ylbTaTOB ITO3HABATEIBHOM JIE€ATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINIOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIEJOBAaHUIO CBOMCTB
M3y4aeMbIX BELIECTB, pealn3ali y4eOHOro npoekTa u (GopMyJIMpOBaTh BBIBOJbI
[0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIEIOBAHMM NMYTEM COIJACOBAaHUS NO3MLUN B
X0J1e 00CYKJICHHSI 1 0OMEHA MHEHHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsiTUBHBIMM 1eCTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK I103HABATEIbHYIO
NeSITeNbHOCTh, Olpeaenss e€ 1elu W 3aJaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh IMpEIaraeMblii alrOpUTM JACUCTBHHA TMpHU
BBIIIOJIHEHUM YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbhIOMpaTh HaumbOoiee
3¢ deKTUBHBIN Ccrmoco0 HMX peueHuss ¢ y4E€TOM TMOJIyYeHHS HOBBIX 3HAaHUU O
BEIIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEU NIEATEIbHOCTH HAa OCHOBE CaMOaHalIn3a
Y CaMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmerHble pe3ynbTaTbl OCBOCHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMHUU B TO3HAHWUU SIBICHUU



npupoasl, B (GOPMUPOBAaHWUM MBINUICHWS W  KYJbTYPHl JIMYHOCTH, €€
(yHKIMOHAIBHOW IPAMOTHOCTH, HEOOXOIUMOM 1JIs1 pEIIeHHs] TPAKTUYECKUX 3a]ad
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHUSI K CBOEMY 3/J10POBBIO UM MPUPOIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XUMMHMYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolMe MOHATUS (XMMHYECKHI 3JIEMEHT, aTOM, D3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XMMHUYECKast
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpaIlEHHAsI), MOJb, MOJSpHAas
Macca, MOJSIpHBIM O0O0BEM, VYIIEpPOAHBIN CKeneT, (QYHKIMOHANbHAS TpYIIa,
paguKal, U30MEpPHsl, N30MEPBI, TOMOJIOTUYECKAN PSAZ, TOMOJIOTH, YIIE€BOAOPOBI,
KHCJIOPOZ U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMEpP, IOJUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUH U 3aKOHBI (TEOPHSI CTPOEHUS
opranudeckux BemecTB A. M. byTiepoBa, 3akoH cOXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SA3BIK XHMHWHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeKAIIME B OCHOBE MOHUMAHUA NPUYMHHOCTU U CUCTEMHOCTH XHMHUYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUSI O CBOMCTBaxX, COCTaBe, IMOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHWM BAXKHEUITMX OpPraHWYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN JEATEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTb YMEHHM BBISIBJIATh XapaKTEPHbIC MPU3HAKU TOHATHIM,
YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE IOHIATUS MPU
ONMCaHUU COCTABA, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHH HCIOJIh30BaTh XUMHYECKYI0 CUMBOJIMKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMy1  OpraHMYECKMX BEIIECTB W YpaBHEHUN XUMHYECKUX PpEaKIIui,
V3TOTABJIMBATE MOJEIN MOJIEKYJI OPTaHMYECKUX BELIECTB I WUIKOCTPALUMU HX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJICKHOCTh H3YUYEHHBIX
OpPraHWYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIaccy/Tpynne coeauHeHuil (yrieBoAopOAbl, KHUCIOPOJI U a30TCOJEepKalue
COEIMHEHHUS, BBICOKOMOJIEKYIISIPHBIE COEIWHEHMS), JaBaTb WM Ha3BaHUA IO
cucremarnuecko HomeHknarype (IUPAC), a Takke mpuBOAUTH TPUBUAILHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPONWIECH, AalleTHUJIEH,
ATUWICHIJIUKONb, TIUIEpUH, (HEeHos, QopManbAerull, aleTalbIerua, MypaBbUHAs
KHUCJIOTA, YKCYCHasl KHCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TIIF0K034,
dpyKTO3a, KpaxmMa, LeUTi0a03a, TIUIKH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHHUS TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 115 00bICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHUS MACChI BEILIECTB,;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapakTepuU30oBaTh  COCTaB, CTPOCHHUE,
duznyueckre U XUMHUYECKUE CBOMCTBA TUIWYHBIX MPEICTABUTENCH Pa3IUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIWIEH, alleTHIICH,
Oyranuen-1,3, merwnOyranuen-1,3, GeH30J, METAaHOJ], ATAHOJ, STWICHIJUKOIb,
TJIMIEPUH, (EHOJI, alleTalbJIeTHI, MypaBbUHAs U YKCYCHasl KHUCIIOTHI, TJIFOKO3a,
Kpaxmall, [IeJUTI0JI03a, AMUHOYKCYCHAsl KHCIIOTa), WITFOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX pPEaKIHil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOJOPOIHOTO
Coipbsi  (HeTh, TPHUPOAHBIM Ta3, Yrojib), CIOCOOBI HMX MEPepadOTKH U
MPaKTUYECKOE IPUMEHEHNE TIPOAYKTOB TIEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOAUTH BBIYUCIEHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA MM IMPOJYKTa
peakimMu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO U3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HaYYHOIO MO3HAHUs, UCIOJIb3yEMBbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHUE, HIKCIIEPUMEHT, MOJICITUPOBAHNE),
WCIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BeEIIECTBAMHM M HX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MpaBuila MOJIb30BAHUA XUMHUYECKOM
MOCY0M ¥ J1TabopaTOpHBEIM O0OPYIOBAaHWEM, a TaKXKe NpaBWiIa OOpAIICHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHSMHU MO BBIMOJHEHUIO Ja00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHUH IUIAHUPOBATH W BBIMIOJHATh XUMUYECKHI
AKCHEPUMEHT (IIpEeBpaICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, MOJIYUEHHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KA4ECTBEHHbIC PEAKIUU OpPraHUuYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpEeBAaHWHU, I[BETHBIE pPEAKIMHU OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKA OE€30MacCHOCTH TpU OOpalleHuu C
BEIIECTBAMU U J1a0OpPaTOPHBIM OOOpPYAOBAHHEM, TPEIACTABISATH PE3YIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (OopMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHX
peakiuii 1 GOpMyIHPOBATh BHIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIINIO, TOJIYyYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBa MacCOBOM
uH(popmanuu, aTepHer u qpyrux);



chOpMHPOBAHHOCTh ~ yYMEHHM  COONIIOMATh  MpaBWia  IKOJOTHYECKHU
1eJIecO00pa3HOro IMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IEAX
COXPAHEHHMSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MNPUPOJHOU CpPEAbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUS HA >KMBBIE OpPraHU3Mbl OMNPEAETEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAas cMbIici Tokazatens I1JIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIlEHUs HX BPEIHOrO0 BO3JCHUCTBUS Ha OPraHU3M
YEJIOBEKA,

JUIsT OOYYaIOIIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHSTh 3HaHUA 00 OCHOBHBIX JOCTYIMHBIX METOJIaX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CJICTIBIX M CHA0OBUIAIIMX OOYYaloIIMXCs: YMEHHE UCIOIb30BaTh
penbeHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anmucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckKas
XUMHS» OTPAXKaroT:

c(hOpMUPOBAHHOCTb  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XUMUHA B TIO3HAHUM SBJICHUU
Opupoabl, B (OPMHUPOBAHUK MBIIUICHUS M  KYJIbTYpbl JIMUHOCTH, €&
(G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI PEIIeHUs MPAKTUYSCKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOW  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlire MOHATHUS (XUMHUYECKUA 3JIEMEHT, aToM, W30ToMl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPUIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMUAYECKAs] CBS3b
(KOBaJIeHTHAsI, MOHHAs, METANTNYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl ~ XAUMHAYECKUX  PEAKIUWA, PaCTBOP, DJICKTPOJIUTBHI,  HEIIECKTPOIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakii, XUMHUYECKOE€ PABHOBECHE); TEOPUU U 3aKOHBI (TEopus
BJIEKTPOJIUTUYECKOW Auccouranuu, nepuoanueckur 3akoH [[. M. Menpgeneesa,
3aKOH COXPAHEHUS MACCHI BEIECTB, 3aKOH COXPAaHECHUSA U IPEBPAICHUS SHEPTUHU
pU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUU SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAININE B OCHOBE MOHWMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHUMHWYECKUX SIBIICHUH, (PAaKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH M 0€30IMacHOM MCTOJb30BAHUM BAKHEHIIIMX HEOPTraHUYECKUX
BCIIIECTB B OBITY M NMPAKTHYCCKON JEATEIbHOCTH YeIOBEKa;



c(OpMUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTepHbIC MPU3HAKH TMOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, WCIOJb30BaTh COOTBETCTBYIOIIME ITOHATHS NPH
ONMCAHNN HEOPTAHWYECKUX BEIIECTB U UX MPEBPALCHUN;

c(OpMUPOBAHHOCTb YMEHHMI HCIOJIb30BaTh XHMUYECKYI0 CHMBOJMKY MJIs
cocTaBieHHs (QOpMyl BEUIECTB M  ypaBHEHUH XHMMHUYECKHUX  peaKkluy,
cuctematuueckytro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEHIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, TaméHas
U3BECTh, HETAIIEHAsl U3BECTb, IUThEBAs COJIA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMPENENSITh BAJIEHTHOCTh U CTEICHb OKUCIIECHUS
XUMUYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XMMHUYECKOU
CBsA3M (KOBaJ€HTHAs, MOHHAs, METAJUIMYECKasl, BOJIOPOJHAS) B COCUHEHUSAX, TUIl
KPUCTAJUIMYECKON pEeMIETK KOHKPETHOIO BeIeCTBa (aTOMHAas, MOJIEKYJsSIpHasi,
MOHHAsI, METAJUIMYECKAs), XapaKTep Cpeibl B BOAHBIX pacTBOpax HEOPraHWYECKHUX
COCIMHCHHUM;

c(hOpMHPOBAHHOCTh YMEHHUM yCTaHaBIINBAaTh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB II0 HX COCTaBY K OIpeneIEéHHOMY Kiaccy/rpyIie
COEIMHEHU (IIPOCTBIE BEIECTBA — METAJUIBl U HEMETAJIJIbI, OKCUJIBI, OCHOBaHUS,
KHUCJIOTHI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMbICI MEPUOIUYECKOro 3akoHa Jl.
N. MenneneeBa U 1EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U IPOTHOCTHYECKYIO QYHKIUY;

c(OpMUPOBAHHOCTh YMEHHH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoin cuCTEMBI
xumudeckux dnemeHToB . M. MenpneneeBa, MCHONB3ys MOHATUA «s-, p-, d-
AJIEKTPOHHBIE opouramn, «QHEPTreTUYECKUE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COEAMHEHHU
10 IepuoaaM u rpynmnam llepuonnueckoi cuctemel XUMUYECKUX 3yeMeHToB /[, U.
Menaeneena;

c(hOpMHPOBAHHOCTh ~YMEHHN  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPXKAATh CYHIECTBOBAHWE T'€HETHYECKOM CBS3M MEXKAY HEOPraHWYECKUMH
BELIECTBAMH C ITIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINAMN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKLUUU IO
pa3IMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyroLIUX BEIIECTB, TEIJIOBOMY
addexTy peakiyu, U3MEHEHHUIO CTEIEHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEaKIUy, YIaCTHIO KaTau3aTropa);

c(OPMUPOBAHHOCTb YMEHMH COCTaBISATh YPABHEHMs DPEAKLMI pa3iIHMuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIEC YPABHEHUsI PEaKI[Mil HOHHOTO OOMEHa, yUUThIBas
YCIJIOBHS, ITPU KOTOPBIX ATH PEAKIIMHU UAYT 0 KOHILIA;



c(hOpMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKINH, TOITBEPKIAOIINE
KaueCTBEHHBIA COCTAaB pa3JIMYHbIX HEOPTraHWMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTAHUYECKUX
BEIIIECTB;

c(OpMHPOBAHHOCTh YMEHHH  pacKpbIBaThb CYIIHOCTh  OKHUCIHUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
pEaKIMM OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUIECKOTO PABHOBECHS
B 3aBHCUMOCTH OT BHelIHero Bo3aenicteus (mpunnun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JIKAIUEe B OCHOBE MPOMBIIIJICHHOTO TOJYYeHHUs] CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTH MPEJCTABICHUM 00 OOIWX HAyYHBIX NPUHIIMIAX U
AKOJIOTMYECKUX MPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIUMCICHHUS C HCIOIb30BAHUEM
MOHSITUSI «MacCcOBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpY XUMHUYECKHUX PEaKIMIX, MacChl BEIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe€ WM O0BEMY OTHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIUIOBOTO A(PdeKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUI COOJIIOIATh MpaBUjla MOJTb30BAHUS XUMUYECKON
MOCY0OM W JTabopaTOpHBIM O0OpYyIOBaHWEM, a TaK)Ke MpaBWiIa OOpalIeHHus C
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMHU IO BBIIIOJTHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHUHN TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHIM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUIA BOAOPOJa B MPUCYTCTBUMU KaTalnd3aTopa,
OMpENIENICHUE Cpelbl PaCTBOPOB BEHIECTB C MOMOIIBIO  YHHUBEPCAIHHOIO
UHANKATOPA, BIUSHUE PA3NTUUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH peakiuu,
peakiuy MOHHOTO OOMEHAa, KAa4eCTBEHHBIE peakiuu Ha cyinbdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a1a4d Mo
TeMaMm «Metamnel» U «HeMmeranmnab») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEIIECTBAMU U JIAOOPAaTOPHBIM 000PYI0OBAaHUEM,
NPECTaBIATh PE3YJIbTAaThl XUMHUYECKOIO JKCIEpUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIONIUX peaKIMii U (OPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIINIO, TOJNYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBa MacCOBOM
KOMMYyHUKanuu, MHTepHEeT u Apyrux);



chOpMUPOBAHHOCTh ~ yMEHHMH  COONIOAATh  TpaBuUja  IKOJIOTMYECKU
1eJIecO00pa3HOro IMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IEAX
COXpaHEHUs! CBOEro 3/I0POBbSl W OKPY)KAIOIIeW MNPUPOIHOM Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JEHUCTBUS HA )KUBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, mosicHIT, Ha mpumepax CHocoObl YMEHBIIEHUS |
MPEIOTBPAIICHUS UX BPEIHOI0 BO3JCHCTBUS Ha OPraHU3M YEJIOBEKA;

Uil OOYyYaIOMIMXCS C OrPAaHUYEHHBIMM BO3MOXKHOCTSIMHU 3JI0pPOBbSI: YMEHUE
NPUMEHSTh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX TO3HAHUS BEUIECTB M
XUMHYECKUX SIBJICHUM;

JUISL  cHenbIX M ClIa0OBHUIAIIMX OOYYalOLIMXCS: YMEHHE HCIOJIb30BaTh
penbedHOo-TOUeUHYI0 cuctemMy obo3HadeHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
Konun4yecrBo yacos
Ne HaumeHoBaHue pa3iesioB DJIeKTpOHHBIe (M (PpOBHIe) 00pa3oBaTeIbHbIC
Konrpoabubie | IlpakTuyeckue
n/n U TeM MPOrpaMMbI Bcero pecypcbl
padoTbI padoThI

Pa3nea 1. TeopeTrnueckne 0OCHOBbI OPraHNYeCKOH XUMHUH

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

https://www.yaklass.ru/p/himija @okchopa
https://foxford.ru/wiki/himiya O0nako 3HaHUI

https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicMapT

[Ipeamer oprannueckoin
xumuu. Teopus cTpoeHus

1.1 OpraHUYECKHUX 3 0 0

coequHeHun A. M. : )
https://skysmart.ru/articles/chemistry Madoypox

byrnieposa https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Perry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/
Hroro no pazgeny 3

Pa3nea 2. Yraesogopoasbl

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(bopz[
https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050

2 0 0 Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CxalicMapT

71 [Ipenenbubie

YriIeBOAOPOAbl — AJIKAHbI

https://skysmart.ru/articles/chemistry HH(boypOK

https://school.infourok.ru/videouroki?predmet=himiya
klass=10 klass Perry EI'D https://chem-




ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.2

Henpenensubie
YIJI€BOJIOPOABL: AJIKEHBI,
aJIKaJIMEHBI, ATIKUHBI

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija @oxchop
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT
https://skysmart.ru/articles/chemistry MH(pOypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=10 klass Perry EI'D https:/chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.3

ApomMaThyueckue
YTJIIE€BOI0POAbI

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpIL
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT
https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

24

[IpupoaHbie ICTOYHUKHU
YTJIEBOOPOJIOB U UX
nepepaboTka

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(bopI[
https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkaiicmapT
https://skysmart.ru/articles/chemistry HH(boypOK

https://school.infourok.ru/videouroki?predmet=himiya
klass=10 klass Perry EI'D https://chem-




ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pazneny

13

Pasnen 3. Kuciiopoacoaep:kanue oprannieckue coeuHeHNsI

3.1

Crnuptsl. ®eHon

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

https://www.yaklass.ru/p/himija @okchopa
https://foxford.ru/wiki/himiya O0nako 3HaHUI

https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicmMapT
https://skysmart.ru/articles/chemistry Mudoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

3.2

Anpaeruasl. Kap6oHOBBIC
KACIOTHI. CII0KHBIE

3¢hupsI

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

https://www.yaklass.ru/p/himija @oxchopa
https://foxford.ru/wiki/himiya O0ako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicmapT

https://skysmart.ru/articles/chemistry Mupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10 klass Penry EI'D https:/chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

33

Yriesoanl

POIII https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-

class/himiya-10-klass-fgos/2/ CkalicMapT




https://skysmart.ru/articles/chemistry Uupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=10_klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pasneny 13

Pasnen 4. A3orconeprkaiue opraHudeckue coeIMHeHust

41 AMUHBI. AMUHOKHCJIOTBI. 3
' Benku

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpIL

https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicMapT

https://skysmart.ru/articles/chemistry Mupoypox

https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pazgeny 3

Pa3pnen 5. BoicokomMosieKy IsipHbIe COCAUHECHUS

[Inactmaccel. Kayayku.
5.1
Bonokna

POIII https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija @oxchopa

https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/10-
class/himiya-10-klass-fgos/2/ CkalicMapT
https://skysmart.ru/articles/chemistry MH(poypok
https://school.infourok.ru/videouroki?predmet=himiya

klass=10 klass Perry EI'OD https:/chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/




Hroro 1o pasaeiny

OBLIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME
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11 KJIACC

Ne
n/n

HaumenoBanmue pa3aesnoB
U TeM NPOrpaMmbl

Koan4yecTBo 4acoB

KoHTpoanHbIe
Bcero P
padoThbI

IIpakTH4eckue
padoThbI

duaekTpoHHbIe (LM (poBbIE) 00pa3oBaTeIbHbIE
pecypchbl

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHUU

1.1

CtpoeHue aToMOB.
[lepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB /.
. Menneineesa

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpI[
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapT

https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=11 klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

1.2

CrtpoeHue BeriecTsa.
MHoroo0pasue BeuecTB

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(bopz[
https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapTt

https://skysmart.ru/articles/chemistry HH(boypOK

https://school.infourok.ru/videouroki?predmet=himiya
klass=11 klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

1.3

XUMUYECKHUE pcaknuu

POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija CDOKC(bopz[

https://foxford.ru/wiki/himiya O61aKo 3HaHUHA




https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/1 1-
class/ CkaiicMapT

https://skysmart.ru/articles/chemistry MH(pOypok

https://school.infourok.ru/videouroki?predmet=himiya

klass=11 klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pasgeny

13

POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija CDOKC(I)OpIL
https://foxford.ru/wiki/himiya O0nako 3HaHUI
https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/1 1-
class/ CkaiicMapT

https://skysmart.ru/articles/chemistry I/IH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=11 klass Pemry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Pa3nea 2. Heopranmueckasi xuMust

2.1 Mertanisl

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

https://www.yaklass.ru/p/himija @oxchopa
https://foxford.ru/wiki/himiya O0nako 3HaHUI

https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ Cxalicmapt

https://skysmart.ru/articles/chemistry Madoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=11 klass Perry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.2 HewmeTamnsl

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @okchopa




https://foxford.ru/wiki/himiya QO0nako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-
class/ CkaiicMapT

https://skysmart.ru/articles/chemistry HH(boypOK

https://school.infourok.ru/videouroki?predmet=himiya
klass=11 klass Perry EI'D https://chem-

ege.sdamgia.ru/ Acetyl https://acetyl.ru/

2.3

CBsI3b HEOPTaHUYECKUX U
OpPTraHWYECKHX BEIECTB

POIII https://resh.edu.ru/subject/29/ SAKiacc
https://www.yaklass.ru/p/himija CDOKC(bopI[

https://foxford.ru/wiki/himiya O61aKo 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-

class/ CkalicMapTt
https://skysmart.ru/articles/chemistry HH(boypOK
https://school.infourok.ru/videouroki?predmet=himiya

klass=11 klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Uroro no pazgeny

17

POIII https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61aKo 3HaHUMA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-

class/ Cxalicmapt

https://skysmart.ru/articles/chemistry Uupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=11 klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Pa3zpen 3. Xumus 1 ;Ku3HL

3.1

XUMUS U )KU3HD

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




https://www.yaklass.ru/p/himija @okchopa

https://foxford.ru/wiki/himiya O61aKo 3HaHUA
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/11-

class/ Cxalicmapt
https://skysmart.ru/articles/chemistry Mupoypox
https://school.infourok.ru/videouroki?predmet=himiya

klass=11 klass Pemry EI'D https://chem-
ege.sdamgia.ru/ Acetyl https://acetyl.ru/

Hroro no pasgeny

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoauuecTBO yacos Jara
DJIeKTpPOHHbIe U (POBbIE
n/ Tema ypoka Bcer KonTtpoabHbI IIpakTHYeckun H3Yy4YeHH
o0pa3oBaTe/bHbIE PeCypChl
n 0 e padoThblI e padoThbl |
[IpenmeT oprannueckon
XHAMUH, €€
’ 1 0 0 SIKnacc https:/clck.ru/35GLQ8
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpraHUYeCKHUX videouroki https://videouroki.net/video/01-
coequHeHu A. M. 1 0 0 predmet-organicheskoj-himii-thsos-a-m-
byrtiepoga, e€ butlerova.html
OCHOBHBIE TTOJIOKCHUS
IIpencrasnenue o
KJIacCU(pUKAITIH
OpraHUYEeCKHX BEIIECTB.
Homenknarypa 1 0 0 SAKnacc https:/clck.ru/35GLUW
(cucremaTuyeckas) u
TpUBUAJIbHbIE HA3BAHUS
OpraHUYEeCKHX BEIIECTB
AJIKaHBI: COCTaB U Poxehopa R
https://foxford.ru/wiki/himiya/alkany-
CTpOCHHE, 1 0 0 : . .
. gomologicheskij-ryad-stroenie-nomenklatura-
TOMOJIOTUYECKHH psJl ) .
1zomeriya
MeTtaH 1 3TaH — Crcai
. KaucMmapt
npocTeime 1 0 0 P _ _
https://skysmart.ru/articles/chemistry/alkany
MPEICTABUTEN aJTKAHOB




AJIKEHBI: COCTaB U
CTPOEHHE, CBONCTBA

videouroki https://videouroki.net/video/11-
alkeny-gomologicheskij-ryad-nomenklatura-i-

izomeriya.html

OTUJEH U IPONUIEH —
[IPOCTEMILINE
IIPEICTABUTEIN AJIKEHOB

dokchopa
https://foxtford.ru/wiki/himiva/himicheskie-
svoystva-alkenov

[IpakTrueckas padora
Ne 1. «Ilonyuenue
STHJIEHA U U3yYEHHE €TI0
CBOMCTB»

Ankanuensl. byranuen-
1,3 u meTunOyTaaueH-
1,3. Ilonyuenue
CHHTETHYECKOTO
Kay4dyKa ¥ pe3UHBI

Xumymns https://clck.ru/35GLag

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHUH PSI.
Aneruines —
MPOCTEUILIHI
MIPEJICTAaBUTENh ATKUHOB

SKinacc https://clck.ru/35GLcq

11

Breruucnenus o
YpaBHEHUIO
XUMUYECKON pEeaKInun

SIKiacc https://clck.ru/xwKkf

12

ApeHbl: 6eH301 U
TONIyoJ. TOKCHUYHOCTH
apeHoB

Xumyis https://clck.ru/35GLhg

13

T'eHeTnueckas cBA3L
YIJIEBOAOPOIOB,

Xumymns https://clck.ru/35GLK9




MPpUHAJICKAIIUX K
Ppa3siIn4YHbBIM Ki1acCaM

[IpupogHble HCTOYHUKH
YIJI€BOJIOPOIOB:

MPUPOAHBIN a3 U dokchopa
14 MONyTHBIE HEDTIHBIC https://foxford.ru/wiki/himiya/prirodnye-
ras3sl, HePTH U istochniki-uglevodorodov
IIPOYKTHI €€
nepepadoTKu
[IpupoaHbie ICTOYHUKHI
YTJIEBOI0POJIOB:
NPUPOIHBII ra3 u doxkchopa
15 NOINYTHBIE HEPTIHbIE https://foxford.ru/wiki/himiya/prirodnye-
rasel, He()Th U istochniki-uglevodorodov
MPOJIYKTHI €€
nepepaboTKu
O6o06maroree
16 MOBTOPEHHUE T10 pa3zieny
«YTIeBo10pOabD)
IIpenenbHble
17 OAHOATOMHRIC CIIPTEL: POIII https://resh.edu.ru/subject/lesson/2066/
METaHOJI ¥ 3TAHOJL.
Bonopoanas cBsizb
MHoroaTomMHbIE
jg | CpTRE SIKnace hups://clck.ru/35GLoQ
STUJICHTJIUKOJb U
TIIMLEPUH
jg | emor: ctpoetie Xumys https://clck.ru/35GLpH

MOJIEKYJIbI, PU3NUECKUE




U XUMHNYCCKHUC

CBOICTBA, IPUMEHEHUE

AJBIETUIBL: Nudoypok
20 dbopmanbaerus u https://school.infourok.ru/videouroki/4 1 cef49e-
areraiapaerun. ALeToH 74d4-415e-9930-138ff80ffcd0
OIHOOCHOBHBIC
71 IpeeIbHbBIE POIII https://resh.edu.ru/subject/lesson/2065/
KapOOHOBBIE KHCIIOTHI: Xumyis https://clck.ru/35GLun
MYypaBbUHAs U YKCYCHas
[IpakTrueckas padora
2 Ne 2. «CpoiicTBa
pacTBopa yKCyCHOM
KHCIIOTBI»
CreapuHoBas 1
OJICMHOBASI KUCIIOTHI,
23 KaK IIPeACTaBUTEIN Xumymns https://clck.ru/35GLyq
BBICIIIUX KapOOHOBBIX
KHCJIOT
Mpeuia Kak coiiu
BBICIIINX KapOOHOBBIX Poxedopa o )
24 https://foxford.ru/wiki/himiya/myla-sms-soli-
KHSHOT’ HX Morormee karbonovyh-kislot
JIeCTBHUE
Crnoxuble 3(upbI Kak
MIPOU3BOHBIC CkaiicmapTt
25 KapOOHOBBIX KUCIIOT. https://skysmart.ru/articles/chemistry/slozhnye-
I'uposu3 CIoXKHBIX efiry
3¢upoB
26 | KU rHApOIHS, Xumyrst hitps://clck.ru/35GM3R

IMIPUMCHCHUC,




Ouosoruueckas poib
KHUPOB

27

VrieBoasl: COCTaB,
KIaccuuKaIus.
Baxwneimme
MIPEJICTABUTEIIH:
TIII0K03a, PPYKTO3a,
caxaposa

SKiacc https://clck.ru/35GM4R

28

Kpaxman u nemnonosa
KaK IPUPOJHBIE
MOJIUMEPBI

doxchopa
https://foxford.ru/wiki/himiya/polisaharidy-
krahmal-tsellyuloza

29

Oo6o6maromee
MOBTOPEHHE T10 pa3zieny
«Kucnopoaconepxaiu
€ OpraHuYEeCKHe
COEUHEHMS)

30

AMMHBI: METHJIAMHUH U
AHHUJINH

Ckaiicmapt
https://skysmart.ru/articles/chemistry/aminy

31

AMMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHUYEeCKHe
COEIMHEHMS, X
OHOJIOrIYeCcKOe
3HaueHue. Ilentuabr

SKnacc https://clck.ru/35GM8p

32

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS

Xumyns https://clck.ru/35GM9K

33

OCHOBHBIE TOHATHA
XAMUAU

SIKimacc https://clck.ru/35GMATL




BBICOKOMOJIEKYIISIPHBIX
COeIUHEHUN

OCHOBHBIE METObI

CUHTE3a o
Ckaiicmapt
BBICOKOMOJIEKYIISIPHBIX ) )
34 . 1 https://skysmart.ru/articles/chemistry/plastmass
COEIUHEHUH.
y
[TnacTmaccel, kaydyku,
BOJIOKHA
OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KJIACC

Ne KonunyecrBo yacos Hdara
JIeKTpOHHbIE HU(POBbLIE
n/ Tema ypoka Bcer Kontpoabubl IIpakTnyecku H3Yy4YCHH
o0pa3oBaTe/ibHbIE PecypChl
Il 0 e padoThbI e padoThbI A
XUMHYECKHI DIIEMEHT.
ATOM. DNIeKTpOHHAs 1 0 0 POUI https://resh.edu.ru/subject/lesson/5911/
KOH(UTYpAIHs AaTOMOB
[Iepuonuueckuii 3aKOH U
[Tepuoauueckas cucrema
doxkchopa
XUMHAYECKUX DJIEMEHTOB httos://foxford.ru/wiki/himiva/periodichesk
ttps://foxford.ru/wiki/himiya/periodicheskaya-
. . Menneneesa, ux 1 0 0 ; : .
. sistema-kak-graficheskoe-otobrazhenie-
CBSI3b C COBPEMEHHOMU .
. periodicheskogo-zakona
TEOpUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
H3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U
HUX COeIUHEHUH 110
dokchopa
rpymnmnam u nepuoiam. . .
https://foxford.ru/wiki/himiya/zakonomernosti-
3HaueHue 1 0 0 ) ) .
izmeneniya-svoystv-elementov-i-ih-
MEPUOIUYECKOTO 3aKOHA . . .
soedineniy-po-periodam-i-gruppam
U CUCTEMBbI XUMHYECKHUX
anemenToB J[. M.
Meneneesa B pa3BUTHH
HAayKH
CtpoeHue BelecTBa.
XuMudeckas CBI3b, ¢ 1 0 0 SIKnacc https://clck.ru/35GMKn
BUJIbI; MEXaHU3MBI




oOpazoBaHus
KOBAQJICHTHOM CBSA3U.
Bonopoanas cBsi3b

BanenTHoOCTb.
DJIEKTPOOTPULIATETHLHOCT
b. CTeneHb OKUCIICHHUS.
BemecTBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHUSA

POIII https://resh.edu.ru/subject/lesson/6332/
doxkchopa
https://foxford.ru/wiki/himiya/stepen-

okisleniya-valentnost-i-elektrootritsatelnost

[TonsiTHE 0 MHCTIEPCHBIX
cucreMax. Mctunnsie n
KOJUIOU/IHBIE PACTBOPBHI.
MaccoBas 1015 BelecTBa
B pacTBope

SKmacc https://clck.ru/35GMMs

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHEHUN.
I'eneTnueckas cBI3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbIX
KJ1aCCOB

O0J1aK0 3HaHUN
https://school.oblakoz.ru/materials/495726

Knaccudukamnus
XUMHUYECKHUX PEAKLUI B
HEOpPraHUYECKOH U
OPraHUYEeCKOU XUMHH.
3aK0H COXpaHEHHUs MacChl
BEILIECTB; 3aKOH

SKiacc https://clck.ru/35GMSv




COXpaHEHHUS U
MIPEBpALICHUS YHEPTUU
PU XUMHUYECKUX
peakusax

CKOpOCTh peakuuu.
OO6paTuMbIe peaKITuu.
XUMHUYECKOE PABHOBECUE

doxkchopa
https://foxford.ru/wiki/himiya/skorost-
himicheskovy-reaktsii

10

[paktuyeckas padota Ne
1. «BnusiHue pa3nu4HbIxX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIum»

11

DIIEKTPONUTHYECKAS
nucconuanus. [loustue o
BOJOPOJIHOM TIOKa3aTesne
(pH) pactBopa. Peakiuu
MOHHOTO 0OOMEHa.
lMunponus opraHnuecKkux
U HEOPTaHUYECKUX
BEIICCTB

SKnacc https://clck.ru/35GMd6

12

OKucauTeNnbHO-
BOCCTAHOBUTEJIbHBIE
peakiuu. [Tonstre 06
3JIEKTPOJIN3E PACILIIABOB U
pacTBOPOB COJIEH

Ckaiicmapr
https://skysmart.ru/articles/chemistry/okisliteln

o-vosstanovitelnye-reakczii

13

Ob6o6mmaromee
MOBTOPEHHUE IO pa3zieny
«TeopeTnueckrie OCHOBBI
XUMHUN»

14

MCTaJ'IJ'ILI, HX ITOJIOXKCHHEC

POIII https://resh.edu.ru/subject/lesson/3493/




B [lepuonnueckoi
CUCTEME XUMHUYECKHUX
anemeHToB /l. 1.
Menaeneesa u
0COOEHHOCTH CTPOCHUS
atoMoB. O01me
(u3nueckue cBoiicTBa
METaJUIOB

CraBbl METANIOB.

15 DIEKTPOXUMHUIECCKUN PSIT SKnacc https://clck.ru/35GMgT
HaNpsHKEHU METAJIOB
XuMHYECKUE CBONCTBA
BaKHECHUIIINX METaJI0B
16 (HaTpWiA, KaJIMA, KaJIBIIHH, Xumymns https://clck.ru/35GMiN
MarHui, aJroMUHUIN) U UX
COCJIMHECHU I
dokchopa
XUMHUYeCKHEe CBOMCTBA https://foxford.ru/wiki/himiya/stroenie-i-
17 Xpoma, MEJI1 U UX svoystva-hroma-i-ego-soedineniy ®okchop
COCJIMHEHU I https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-soedineniy-medi-i-serebra
XuMHYECKUE CBONCTBA
18 IIMHKA, JKeje3a U UX PO https://resh.edu.ru/subject/lesson/3534/
COEeIUHEHNN
[Ipaktruueckas padota Ne
2. "Pemenue
19 JKCIIEpPUMEHTAJIBHBIX

3a7a4 [0 TeEME
«Metams»"




Hemertannsl, ux
MOJI0KCHUE B
[lepunonnueckoii cucreme

20 XUMHYECKHUX 3JIEMEHTOB SKnacc https://clck.ru/35GMng
. 1. MeHaeneeBa u
O0COOCHHOCTH CTPOCHUS
aTOMOB
®uU3NYECKUE CBOKCTBA
HEMETAJJIOB. AJIIOTPONHUS dokchopa

21 HEMETaJIOB (Ha mpUMepe https://foxford.ru/wiki/himiya/osobennosti-
KHCJI0POAA, CEPHI, stroeniya-nemetallov
¢dbocdopa u yrneposa)
XHUMUYECKUE CBOWCTBA

22 rajoreHoOB, CEPbl U UX Xumyns https://clck.ru/35GMt6
COeIUHEHUN
XUMUYECKUE CBOMCTBA dokchopa

23 azota, ocodpa u ux https://foxford.ru/wiki/himiya/obschaya-
COEMHEHUN harakteristika-i-stroenie-elementov-va-gruppy
XHUMUYECKUE CBOMCTBA

24 yIiiepoJa, KpeMHHUS U UX AKnacc https://clck.ru/35GN29
CoeJUHEHUN
[IpumeHeHne Ba)KHEUIINX doxchop

25 HEMETAJUIOB U UX https://foxford.ru/wiki/himiya/poluchenie-i-
COEIMHEHUN primenenie-nemetallov
Oo6o06menue u
CHUCTEMAaTH3aLMs 3HAHUN

26 no teme «HemeTtamibi».

Briuucnenus no
YPaBHEHUSM XUMHUYECKUX




peaxkuui u
TEPMOXHUMHUYECKHE
pacuéThl

27

[IpakTrdeckas padora Ne
3. «Pemenue
AKCTIEPUMEHTATBHBIX
3aJ1a4 I10 TeMe
"Hemeramnsr"»

28

O06o01mmaronee
MTOBTOPEHHE 110 TEMaM
«MeTamiel» 1
«HemeTamnnny

29

Heopranunueckue u
OpPraHNYeCKHE KUCIIOTHI.
Heoprannueckue u
OpraHUYECKHE OCHOBAaHUS

videouroki https://videouroki.net/video/43-
organicheskie-i-neorganicheskie-
osnovaniya.html

30

AmdorepHbie
HEOpraHW4YeCKHe U
OpTraHuYecKHe
COEIMHEHUSI.
I'enernueckas cBs3b
HEOPraHUYECKUX U
OpPTaHUYECKHX BEIIECTB

videouroki https://videouroki.net/video/44-
amfoternye-organicheskie-i-neorganicheskie-

soedineniya.html

31

Pomp xumnu B
o0OecIieueHHN
JKOJIOTHYECKOH,
SHEPreTUYECKON U
MUIIEBOM 0€30I1aCHOCTH,
Pa3BUTUU MEIUIIHBI

O0i1ako 3HaHUI
https://oblakoz.ru/conspect/533254/rol-himii-v-
obespechenii-energeticheskoy-ekologicheskoy-
i-pischevoy-bezopasnosti




32

[pencraBnenus 00
00IIMX HAYYHBIX
MPUHIIATIAX
MIPOMBIIIIIICHHOTO
MOJIY4€HUS BaXKHEHIIINX
BEIIIECTB

PO https://resh.edu.ru/subject/lesson/3514/

33

UYenosek B MUpE BELIECTB
U MaTepUajoB

Himi4ka https://himi4ka.ru/ogje-2018-po-
himii/urok-32.html

34

Xumus u 300pPOBLE
YCJIOBECKa

SIKiacc https://clck.ru/wPd4f

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34







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

METOAUYECKHUE MATEPHUAJIbBI JJIAA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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