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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHHM Ha ypOBHE CpefHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpazoanuu B Poccuiickori deneparumy,
TpeOOBaHUIl K pe3ynbTaraM 0CBOSHHs (heaepaibHO 00pa30BaTeIbHON MPOrpaMMBbl CPEAHETO OOIIETo
obpazoBanus (POIT COO), npencraBieHHblx B denepaibHOM TOCyTapCTBEHHOM 00pa30BaTelIbHOM
cragmapre COO, c¢ yuérom KoHmenuuu mpenonaBaHuss ydeOHOro mpeamera «XuUMHUS» B
oOpazoBarenbHbIX  opranm3anmsx  Poccuiickoit ~ denepanuu,  pealu3ylOUIMX  OCHOBHBIC
o0Opa3oBarebHBIE TPOTPAMMBI, U OCHOBHBIX MOJIOKeHU «CTpareruu pa3BUTHS BOCIHUTAHUS B
Poccutickoit deneparuu Ha niepuon 10 2025 roga» (Pacnopspbkenne IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIXO/I0B K pa3paboTKe MporpaMmbl 1O XWMHUHU, K OMpPEIEICHUI0 o0lIeil cTpareruu
oOy4yeHHsI, BOCIIUTAHUS M Pa3BUTHUSL OOYyUYaAIOLIUXCS CPEeCTBAMU Y4eOHOTO MpeaMeTa «XUMUs» i
10-11 xmaccoB Ha 0a30BOM YPOBHE COCTaBWIM KoHIeNTyalbHble mnonokeHuss PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJiel, COAep KaHMsl, pe3yJabTaToB OOy4eHHs M TpeOOBaHUN K YPOBHIO
MTOJTOTOBKH BBIITYCKHHUKOB.

Xumudeckoe o0pa3zoBaHue, MOTy4aeMOe BBIITYCKHUKAaMU 00I11e00pa3oBaTebHOM OpraHu3amu,
SBIIIETCS HEOThEMJIEMOW 4YacThl0 HX 00pa3oBaHHOCTH. OHO CIY)XKHUT 3aBEPIIAIOLINM ATAoM
peanuzali Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
LIEJIOCTHOM CHCTEME XHUMHUYECKOro o00pa3oBaHHS. OJTH LEHHOCTH KacaloTCsl IO3HAHUS 3aKOHOB
MPUPOJIBI, (POPMHUPOBAHHSI MUPOBO33PEHUS U OOIIEH KYIbTYpbl YENOBEKa, a TAKXKE HKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEGHHUS K CBOEMY 3/I0pPOBbIO U MPHUPOIHON cpere. Peanusyercs xumuueckoe
oOpa3oBaHue OOy4alOUIMXCS Ha YPOBHE CpeIHEro ooOmero oO0pa3oBaHUs CPeACTBAMH Y4eOHOTO
npenMera «XUMHs», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OIMPENEICHbI B MPOrpaMMe M0 XUMHH C
yu€ToM crenu(puKd HAyKd XUMUHU, €€ 3HAYeHHUS B MO3HAHUU MPUPOABI U B MAT€pUANTbHON >KU3HH
oOmiecTBa, a Takke C Y4€TOM OOIIMX Ieied W NPUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpesiHero obiiero oopa3zoBanus B Poccuiickoii @enepanuu.

XUMHUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOyi poJib B COBPEMEHHOM
[MBUIIM3AIlMU, B CO3/IaHUU HOBOW 0a3pl MarepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMupoBaHUE PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, B CO3AaHHUE IIENIOCTHOTO MpPEICTaBICHUS 00
OKpY)KalollleM MHpE KaK O €IUHCTBE MPHUPOIALI U YelOoBeKa, KOTopoe (QopMHpyeTcs B XUMHUHU Ha
OCHOBE MOHMMAaHMS BEUIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHUPA, OCO3HAHUS B3AMMOCBSI3H MEX]Y
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH U BO3ZMOKHBIMH 00JIaCTIMU MIPUMEHEHHUS.

TecHO B3aMMOAEHCTBYS C JAPYTMMH €CTECTBEHHBIMU HAyKaMHU, XMMHUS CTajla HEOThEMJIEMOU
4acTbI0 MHUPOBOM KYJIBTYpbI, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO TPYJAa U JKU3HH Ka)XJOTo YiieHa
obmectBa. CoBpeMEHHas XWMHs KaK Hayka CO3MJaTeNlbHasi, KaKk HayKa BBICOKMX TEXHOJIOTHIMA
HampaplieHa Ha pelieHre ro0aTbHBIX MPOOJIEeM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPTETHUECKOM, MUIIIEBON, IKOJIOTHYECKOM O€30TTaCHOCTH M OXPaHbl 3J0OPOBbSI.

B coorBercTBUM ¢ OOMmMMH LENSIMH W TPUHIUMIAMH CpEIHEro oOIero ooOpa3oBaHUs
cogepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIl YpOBEHb HM3Y4YEHHs) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO TOATOTOBKY OOYyYalOlIUXCs, HEOOXOIMMYIO WM JIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, VYCICIIHOTO BKIIOYEHUS B IKU3Hb COIUYMA,
MIPOAOJKEHUST 00pPa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisironmuMu IpeaMeTa «XUMHUs» SBISIOTC 0a30Bble Kypchl — «OpraHnyeckas XuMus» 1
«OO01masi ¥ HeopraHWYecKas: XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpPXaHHUS KOTOPBIX SIBIISIFOTCS
OCHOBBHI 0a30BOI HayKW: cHCTE€Ma 3HAHUI [0 HEOPraHUYECKON XMMHUHU (C BKIIOYEHHWEM 3HAHUHN W3
o0mIeil XUMHUKM) U OpraHruYeckor xumuu. OOopMHpPOBaHHE JAHHOW CHCTEMBbI 3HAHUU MPU U3YYCHUU
npenMeTa 00ecreyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTrooOpa3usi BEIIECTB Ha OCHOBE
OOIINX MOHSTHIA, 3aKOHOB U TEOPHI XUMUH.

Crpykrypa comepxaHusi KypcoB — «Opranundeckas xumus» u «OOmas u HeopraHudeckas
XuUMEs» c(OpMUpOBaHA B MpOrpaMMe MO XMMHUU HA OCHOBE CHCTEMHOTO IOAXO/a K H3YYECHHUIO
yuyeOHOro Marepuasa W OOyCIOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWA Ha
ONpeNeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOM XUMHUU BEIIeCTBa
paccMaTpHUBaIOTCS Ha YPOBHE KJIACCUYECKOM TEOPHUH CTPOECHUSI OPraHUYECKUX COCIUHEHUM, a TaKxKe
Ha YPOBHE CTEPEOXMMHUYECKUX M AIIEKTPOHHBIX MPEICTABICHUN O CTpoeHUU BemecTB. CBeneHus 00



M3y4aeMbIX B Kypce BEIeCTBaX AAl0TCs B PA3BUTHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOIMUECKU
aKTHBHBIX CO€IMHEHHH. B Kypce opraHmdeckoil XMMUU MOJy4ar0T pa3BUTHE C(HOPMHPOBAHHBIE HA
YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs NEPBOHAYAJIbHBIC MPEACTABICHUS O XUMHUYECKOH CBS3H,
KJIaCCU()MKAIIMOHHBIX TPU3HAKaX BELIECTB, 3aBUCHUMOCTH CBOICTB BEIECTB OT MX CTPOEHHUSA, O
XUMUYECKOH peaKIii.

Ilon HOBBIM yIIOM 3peHUst B Ipeamere «XHMHUsS» 0a30BOr0 ypOBHsI paccMaTpuBaeTcCs
U3yYCHHbII Ha ypOBHE OCHOBHOIO OOIIEro oO0pa3oBaHMs TEOPETUYECKMM Marepuan MU
(aKTONOrMYEeCKHE CBEIEHUS O BELIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HeopraHudeckas XUMHs» OOyYaroIUMCs MPEAOCTaBIAETCS BO3MOXXHOCTh OCO3HAaTh
3HauYEHHUE NEePUOJUYECKOr0 3aKOHa € OOIIETEOPETUYECKUX M METOJNOJOIMYECKUX IMO3MLMH, IIyoxe
IOHATh UCTOPUYECKOE M3MEHEHHE (DYHKLMH 3TOro 3akoHa — OT 0000maroIell 10 OOBsACHSIOIEH U
MPOTHO3UPYIOILIEH.

Enunas cucrema 3HaHMM O BaKHEHWIIMX BELIECTBAaX, MX COCTaBe, CTPOEHMHU, CBOICTBaX MU
IIPUMEHEHHUH, a TaKXKe O XMMHYECKHMX DPEaKLHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHMs
nononHsercs B Kypcax 10 um 11  kjaccoB  AN€MEHTaMH  CONEPXKaHMS, HUMEIOIUMHU
KyJIbTYPOJIOTMYECKUI M TNPHUKJIAJHOM XapakTrep. OTH 3HAHMS CIOCOOCTBYIOT IOHHMAaHMIO
B3aMMOCBSI3U XMMUHU C IPYTMMHU HayKaMH, PacKpbIBAIOT €€ pojib B [MO3HABATEILHOM U MPAKTUYECKOM
JeSITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBaKCHMSI K IIPOILIECCY TBOpUECTBAa B 00J1aCTH
TEOPUM U MPAKTUYECKUX MPHIOKEHUH XUMHMH, IIOMOTAIOT BBIIYCKHUKY OPHEHTUPOBAThCS B
OO0II€CTBEHHO U JIMYHOCTHO 3HAYMMBbIX IPOOIeMax, CBI3aHHBIX C XUMHUEH, KpUTUUECKH OCMBICIMBATh
MHOOPMALIMI0O U TNPUMEHATh €€ JUIsl IONOJIHEHUS 3HAHWUM, PpEIIeHUS HHTEUICKTYalbHbIX H
HKCIEPUMEHTAIbHBIX HCCIEJOBAaTENbCKUX 3adad. B 1emoM copepkaHue ydeOHOro IpeaMmera
«XUMUS» JAHHOTO YPOBHS M3y4YEHHsS OpPUEHTHPOBAHO Ha (OpMHUpPOBaHHE Yy OOydaromuxcs
MHUPOBO33pPEHYECKO OCHOBBI Al NOHUMaHMUA (UIOCOPCKUX HAEH, TaKUX KaK: MaTepHallbHOE
€IMHCTBO HEOPraHWYECKOI0 U OPraHU4ecKoro Mupa, OOYCIIOBIEHHOCTb CBOMCTB BELIECTB HUX
COCTAaBOM M CTPOEHHEM, MO3HABAEMOCTb NPHUPOIHBIX SBICHUN MyTEM SKCHEPUMEHTA M PELICHUS
IIPOTUBOPEUYUH MEXKIY HOBBIMHM (DaKTaMU M TEOPETUYECKHUMM MPEANOCHUIKAMH, OCO3HAHUE POJIH
XMMUU B pEIIEHUHM SKOJIOTMYECKHX MpolsieM, a Takxke NHpolneM cOepexeHus 3SHEePreTHUecKux
PECYPCOB, CHIPbs, CO3/1aHUSI HOBBIX TEXHOJIOTHI U MaTepHaJoB.

B mutane pemieHus 3ajad BOCHHUTAHUS, Pa3BUTHS U COLMANU3ALMKM OOYYAIOLIUXCS MPUHATHIE
IIPOrpaMMOl MO XMMMHM TIOAXOABI K ONPEACICHUIO COAEp)KaHHWA M IIOCTPOCHMS IIpeaMeTa
IpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAIbHBIX Y4YEOHBIX JeHCTBUI, uMeromux 0a30Boe
3HauU€HHe Ul Pa3JInYHbIX BUJOB JAEATEIBHOCTU: PELIeHUs MpolieM, MOUCKa, aHallu3a U 00paboTKH
uHpoOpMaluy, HEOOXOAMMBIX JJsi NPUOOPETEHHS OMNbITa IMPAKTHUUECKOH M MCCIEA0BaTeIbCKOM
NEATEIBHOCTH, 3aHUMAIOILEN Ba)KHOE MECTO B TO3HAHUU XUMUHU.

B npakTtuke mpenogaBaHus XUMHUHM Kak Ha YPOBHE OCHOBHOIO 0OOIIero oOpa3oBaHus, Tak U Ha
YPOBHE cpeHero oo1ero oopa3oBaHus, IpU ONPEAETICHUN COJepPKATEIbHON XapaKTePUCTHKH 1ieei
U3Y4EHHUs MpeIMEeTa HalpaBICHUEM IIEPBOCTEIIEHHON 3HAUMMOCTH TPAAULIMOHHO MPHU3HAETCS
(¢opMHpOBaHHE OCHOB XHUMHUYECKOW HAyKM Kak oOOJIaCTM COBPEMEHHOI0 eCTEeCTBO3HAHMA,
IIPAKTUYECKON AESITEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C
METOANYECKON TOYKU 3pEHMsI TAaKOM MOAXOJ K ONPENEJICHUIO LENed M3y4eHHUs IpeaMeTa sSBIAeTCS
BIIOJIHE OTIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pEHHsI INIaBHBIMU LIETSIMHU U3YUEHUS peMeTa « XUMUs» Ha 0a30BOM
yposHze (10 —11 xJ1.) siByIsItOTCS:

¢ (opMHpPOBAHUE CUCTEMBl XUMHUYECKHUX 3HAHUN KaK BaKHEHIIIEH COCTaBIAIONIEH eCTeCTBEHHO-
HAy4yHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIIOUEBbIE MOHATUA, PyHIaMEHTAIbHbIE
3aKOHBl M TEOPUM XMMHH, OCBOEHHE 53bIKa HAYKH, YCBOEHHE U IIOHUMaHHE CYIIHOCTHU
JOCTYIHBIX 000OIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH HX
pa3BUTHA U CTAaHOBJICHMS,

e (opMHpOBaHME W Ppa3BUTUE MPEICTABICHUA O HAy4YHBIX METOJaX IO3HAaHHUS BEIIECTB U
XUMUYECKHX peakiuii, HEOOXOJUMBIX JIJIsl TPUOOPETEHUs] YMEHUH OpUEHTUPOBATHCS B MUPE
BEUIECTB M XUMHYECKUX SIBJICHHM, HMEIOLUIMX MECTO B IPHUPOAE, B IPAKTUUYECKOH U
IIOBCEIHEBHOM JKN3HY;



® pa3BUTHE YMEHHUHU W CIOCOOOB ACSATEIHHOCTH, CBSI3aHHBIX C HAOIOACHUEM M OOBSICHECHHEM
XUMUYECKOTO JKCIEPUMEHTa, COONIONCHHEM TpaBwil 0O€30MacHOro  oOpamieHus ¢
BEIIECTBAMMU.

Hapsiny ¢ »TumMm, comepikarenbHas XapaKTCpUCTHKA IEJIed W 3ajad M3y4eHUs MpeaMeTa B
porpaMMme 1Mo XMMHUU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH IPHUOPUTETAMH B
cucTeMe cpemaHero obmero obpazoBanus. CeromHs B MPENOAaBAaHUU XUMHUHM B OOJBIICH CTEIIEHU
OTIAETCs MPEIIOYTCHUE MPAKTHIECKOW KOMIIOHEHTE COoAeprKaHus oOydeHHUs, OpUCHTHPOBAHHOW Ha
MOITOTOBKY BBITYCKHHKA O0IIc00pa30BaTeIbHONW OpraHU3aIiy, BIAJCIONIEr0 He HAOOpOM 3HAHUH, a
(hYHKIIMOHATILHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH ¥ YMEHHUSAMHU aKTUBHOTO TOJIYYCHHS 3HAHUH U
MIPUMEHEHHUS UX B PEATIbHOM JKU3HH JIJIS PEIICHUS MPAKTUYCCKUX 3a]1ad.

B cBs3m ¢ 3TUM npu U3yYeHHH mpeaMeTa «XUMUs» JOMUHHUPYIOIISe 3HaYCHHE MPHOOPETAIOT
TaKHe LeJIU U 3a7a4M, KaK:

ajanTaus OOyJaroIIMXCsS K YCJIOBHSIM JUHAMUYHO DPa3BHBAIONIETOCS MHpa, (popMupoBaHHE
WHTEJUICKTYaJbHO Pa3BUTOM  JIMYHOCTH, TOTOBOH K C€aMOOOpa3OBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYyaIHsX,
CBSI3aHHBIX C BEIIECTBAMH M X IPUMEHEHUEM;

dbopMupoBaHue y 0oOy4aroIMXCsl KJIIUYEBHIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMIA), UMEIOIINX
YHHUBEpPCAJbHOE 3HAu€HUE [UIsl Pa3IMYHBIX BHUAOB JIEATEIbHOCTH: PEUICHHs MpoOsieM, IMOHCKa,
aHaiau3a M 00pabOTKM HHQOpMAIUU, HEOOXOAMMBIX JJIsi NPUOOPETCHHS OIbITa JCSATCIBHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TIO3HAHUM XHMHH, a TakkKe IS OICHKH C TO3UIUA
AKOJIOTHYECKON 0€30MMacHOCTH XapaKTepa BIMUSHHS BEIIECTB U XUMHUYECKUX MPOIIECCOB HA OPTaHU3M
YeloBeKa U MPUPOAHYIO CPELy;

pa3BUTHE TO3HABATENILHBIX HHTEPECOB, HHTEIUICKTYalIbHBIX U TBOPYECKUX CHOCOOHOCTEH
0o0yYarommxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MNpHOOpeTaTh HOBBIE 3HAHHS 10 XHUMHU B
COOTBETCTBHH C J>KM3HEHHBIMH TOTPEOHOCTSAMH, HCIIOJB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHH JJI TOMCKAa M aHaliu3a y4eOHOW M HAyYHO-TIOMYJISpHONW HMH(OpPMALUU XUMHUYECKOTO
COJICPIKAHMS;

dbopMupoBaHHE M Pa3BUTHE y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIILICHUS,
HaOIOIATENbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH,
MIpH TJIAHUPOBAHUH U MTPOBEICHUH XUMUYECKOTO IKCTIEPUMEHTA;

BOCIUTaHHE y O0yJaromuXcs yOeKkIEHHOCTH B TYMaHUCTHUECKOIH HANpPaBIEHHOCTH XUMUH, €€
BaXHOU POJNU B PEIICHUH TI00aNbHBIX MPOOIEeM pallMOHaTIBFHOTO MPUPOIOTOIH30BAHMSI, TOTIOTHEHHS
SHEPTEeTHUECKUX PECYpCOB U COXPAHEHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTHU
OepeKHOrO OTHOIICHHS K TPHUPOJE U CBOEMY 3JI0pPOBBIO, a Takke TMPUOOPETeHHs OIbITa
WCIONIb30BaHUS TONYYCHHBIX 3HAHUN N7l IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYallUsX, CBA3AHHBIX
C XUMHUYECKUMU SIBJICHUSIMH.

B yuebHOM muiane cpemHero oOmiero oOpa3zoBaHHs MpeaMeT «XuUMHsS» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPEAMETHOM o0nactu «EcTecTBEeHHO-HAYYHbIE MPEAMETHI.

OO1mree 4yuClIO 4YacoB, OTBEACHHBIX IS W3yYEHUS XUMHUHU, HA 0a30BOM YPOBHE CpEIHETO
obmiero o6pasoBanus, coctaBinseT 68 dyacoB: B 10 kmacce — 34 gaca (1 yac B Hegento), B 11 kiacce —
34 qaca (1 qac B HEJIETIO).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYECKOH XMMUM

[IpenmeT oprannyeckoi XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B MOJYYEHUU HOBBIX
BEILIECTB M MaTepuajoB. Teopusi CTpOEHUsI opranndeckux coeanHenut A. M. bytiepoBa, e€ 0CHOBHbIE
nosioxkeHusi. CTpyKTypHBbIE (OpPMYNbI OpraHUYEeCKUX BellecTB. [OMosorus, u3oMepusi. XuMudeckas
CBSI3b B OPraHUYECKUX COCIMHEHUSX — OJJMHAPHBIEC U KPaTHbIE CBSA3H.

[IpencraBinenne o KiacCUpUKAUU OpraHUYECKUX BemiecTB. HoMmeHkiaTypa OpraHM4ecKux
COeIUMHEHMI (cucTeMaThyeckasl) M TPUBUAIbHbIE HA3BaHUA BaXKHEUIINX NPEICTaBUTENICH KIIACCOB
OpPraHMYECKUX BEIIECTB.

DKCIepUMEHTAlIbHbIE METOAbl H3YYEHHUs BEIIECTB M UX INPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3liaMd OpPraHMYECKHUX BEIIECTB M MarTephalaMd Ha HUX OCHOBE, MOJEITHUPOBAHHUE MOJICKYI
OpPraHMYECKHUX BEIEeCTB, HAOIIONEHHUE U ONUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPALICHHUIO
OpPraHMYECKUX BEIIECTB MPU HarpeBaHuHu (IU1aBlIeHUE, OOYTITUBAHUE U TOPEHHE).

Yriesogopoasl

AJKaHBI: COCTaB W CTPOEHHE, TOMOJOTMYecKuil psn. MeTtan W 3TaH — MpoCTEHIINe
MPEJICTABUTENIM AJNKAHOB: (U3MYECKHE M XMMHUYECKHE CBOMCTBA (peaklMU 3aMEIICHHUS U TOPEHHS),
HaXOXJEHHE B IPUPOJIC, OTYYCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUH psAn. OTHIEH M MPOMUIEH — MpOCTeHIIne
MPEJICTABUTENIM  aJKEHOB: (u3MUeckue U XUMHUYECKHE CBONCTBA (peakUuMud TUIPUPOBAHMUS,
raJIOrTeHUPOBAHUS, TUPATAIIUHU, OKUCIICHHS U MTOJUMEPU3AIINH ), IOTyYSHHE U TPUMEHEHUE.

Anxaauensl: 6yranueHn-1,3 u metunoyranuen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKUE CBOMCTBA
(peakuus nonuMepusaiun). [lomyuyeHne CHHTETUYECKOTO KaydyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMYECKHM psifl. ALIETUIEH — MPOCTEUIIHA
MPE/ICTAaBUTENb AalKUHOB: COCTaB, CTpPOCHHE, (U3MYECKHEe W XHMHYECKHE CBOICTBa (peakuuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

Apenbl. beHzon: coctaB, cTpoeHue, (Gu3MUECKHME U XUMHYECKHE CBOWMCTBAa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJIyYeHUE U IpUMeHeHue. Tonyon: cocmas, cmpoetue, husuyeckue
U Xumudeckue ceouUcmea (peakyuu 2an02eHUpos8anusi U HUMPOBAHUs), NOIYUeHue U NpumMeHeHue.
TokcuyHOCTh apeHOB. ['eHeTnuecKas CBsI3b MEXAY YINIEBOAOPOJAMHU, MPUHAIEKAIIUMH K Pa3InYHbIM
KJIacCaM.

[IpuponHbie HICTOUHUKHU YTIIEBOOPO0B. [IpupoaHsbiii ra3 u nmonyTHele HeTaHbIE Ta3bl. HedTh 1
e€¢ mnpoucxoxkaenue. CrocoObl mepepabOTKM HEPTU: TEpPEeroHKa, KPEeKUHI (TepMHUYECKUil,
KaTaMUTUYECKUi ), muponus. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHUE B TIPOMBIIINIEHHOCTH U B
ObITy. KaMeHHBIN yroib U MPOAYKTHI €T0 MepepadboTKH.

DKCHepUMEHTANbHbIE METOJbl H3YYEHHS BEIIECTB M HUX IMPEBpAIICHUI: O3HAKOMJIEHUE C
oOpa3iamMu IMJacTMacc, KaydyyKoB M pe3uHbl, komnekuuu «HedTs» u «Yromb», MoaenupoBaHUe
MOJIEKY YTIIEBOJOPOJIOB U TalIOT€HOMPOU3BOIHBIX, MPOBEIACHHE HPAKTHUUYECKOW pPabOThI: MOTyUYCHHE
STUJIEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Breruncnenus mo ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00bEéMa, KOIMYECTBA MCXOTHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WJIK TPOAYKTOB PEAKIINH).

Kucaoponconep:xamnue oprannieckue coeuHeHUs

[IpenenpHBIE OMHOATOMHBIE CIIUPTHI. METaHO U 3TAaHOI: CTpOCHHE, GU3NIECKUE U XUMHUECKHE
CBOIMCTBa (peakIUu C AaKTUBHBIMH MeETajUlaMH, TaJlOTEHOBOAOPOAAMH, TOPEHHE), IpPUMEHEHHE.
Bopoponnbie cBsi3u MexAy MOJIEKylIamMH CHUpTOB. JlelicTBHE MeTaHOla W 3TaHOJa HAa OpPraHu3M
YyeJoBeKa.




MHoOroatoMHble CIUPTHI. DTUIEHIIMKONIb U TIHULEPUH: CTPOCHUE, GU3NYECKUEe U XUMUYECKUE
CBOMCTBa (B3aMMOJAEHMCTBHE CO MLICJIOYHBIMH METaJlJIaMH, KaueCTBEHHAs peaklys Ha MHOTOAaTOMHbIE
cnupThl). JlelicTBre Ha OpraHu3M yesioBeka. [I[puMeHeHue munepuHa u 3TUICHIIIUKOIS.

@deHon: CTpOoeHUE MOJIEKYJbl, (PU3MUYECKHEe W XUMHYECKHe CBOMCTBAa. TOKCMYHOCTH (eHona.
[Ipumenenue denona.

Anpaeruibl U kemorwvl. GopMallbJIeTH]l, aleTalIbACTHA: CTpOeHUE, HU3HNUECKUEe U XUMHUYECKHEe
CBOMCTBa (peakIMU OKHCIIEHUS U BOCCTAHOBJICHHS, KA4eCTBEHHbIC pEaKIUH), I[OJIIyueHUe U
MIPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/eTbHble KapOOHOBBIE KHUCIOTHL. MypaBbHHAsT W YKCYCHash KHUCJIOTHI:
CTpoeHHe, (U3MYecKue U XHMMHUYECKHE CBOMCTBa (CBOICTBa, 0OIIME AJs Kilacca KHUCIOT, PEaKIus
sTepudukanun), nonydeHue u npuMeneHue. CteapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEACTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBHE.

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 ciaoxHbIX 3pupoB. JKupsl.
I'uaponus xupos. [Ipumenenue xupoB. buonorudeckast poib )KUPOB.

VYrneBoabl: cocTaB, KiacCH(PHUKAIUS YIIEBOAOB (MOHO-, AM- U Monucaxapupsl). [nrokoza —
MPOCTEHIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYIbI, (U3MUECKUE U XMMUUYECKHE CBOWCTBA
(B3ammopeiictBue ¢ ruapokcuaoM Mmeau(ll), okucienne aMmmuadHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTaHOBJICHUE, OpO’KEHUE IVIIOKO3bI), HAXOXKJEHHE B MPUPOJAE, MPUMEHEHUE, OHOIOTHYecKas POJib.
®dotocunrtes3. PpykTo3a Kak U30Mep TITHOKO3bI.

Kpaxman u uemnmono3a Kak NOpHpoaHble mHoiuMepbl. CTpoeHHe Kpaxmana U LEJUTIONO3BI.
du3nyecKkue 1 XUMUIECKUE CBOMCTBA KpaxMalia (THAPOIN3, KaYeCTBEHHAsS PEaKIHsl C HOJIOM).

DKclepuMEeHTalIbHbIE METO/Ibl M3YUEHHUS BEIIECTB M UX MPEBpAIICHUN: TPOBEACHHE, HAOIIOACHHE
U OMHCAaHUE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIHPTOB, KaY€CTBEHHBIE PEAKIUU OJHOATOMHBIX
cnuproB (okucieHue dtaHona okcuaoM wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBHUE
rmunepuHa ¢ ruapokcuaom Menu(ll)), ampmerugoB (OKHMCIEHHE aMMHAYHBIM PAcTBOPOM OKCHJIA
cepeopa(l) u runpoxcuaom menu(ll), B3anMoaeicTBue kpaxmaia ¢ HOIOM), POBEACHUE MTPAKTUYECKOM
paboThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

PacuétHrble 3amaun.

Brbruncnenuss mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOTHOTO
BEIIIECTBA WJIM MPOAYKTAa PEaKIUU MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJAHOTO M3 MCXOIHBIX
BEIIECTB WJIK TPOAYKTOB PEAKIINH).

A3oTcofepxkaliue OpraHnuecKre COeINHEHUS.

AMUHOKHUCIOTHl Kak aM(pOTepHbIe OpraHuueckue coequHeHus. Dus3nueckre W XUMHUYECKUE
CBOICTBa aMUHOKUCIIOT (Ha MpUMepe MuIuHa). buonornueckoe 3HadeHre aMUHOKUCIOT. [lenTusl.

benku kak mpupoaHble BLICOKOMONIEKYSpHbIE coequHeHus. [lepBudHasi, BropudHasi U TpETHYHAsS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TUIPOIM3, ACHATYpallus, KaueCTBEHHbIE PEeaKIun
Ha OemKu.

DKcIepuMEeHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB M X MpeBpallleHnii: HaOMIOeHHE U OMHUCAaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypaIus O€JIKOB MPH HarPEBaHUU, [IBETHBIC PEaKIINH OCIIKOB.

BbicokomoliekyisipHbIe cOeTUHEHHs

OcHOBHBIE TOHSATUS XHUMHU BBICOKOMOJNIEKYISIPHBIX ~COCIMHEHUIH: MOHOMEp, MOIUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb IMOIMMEPH3AINK, CpPelHss MOJIeKyiaspHas macca. OCHOBHBIE METOJbI
CHUHTE3a BRICOKOMOJIEKY/ISIPHBIX COSIMHEHUHN — MOTUMEPU3AIIHS U MTOTUKOHISHCAITHS.

DKCIIepUMEHTANIbHBIE METOABl W3YYEHHs BEIIeCTB M WX TNPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4yKOB.

MesxnpeaMeTHbIE CBS3H.

Peanm3zanuss MeXNpeAMETHBIX CBSI3ed NpU HM3y4EeHUH opraHudeckod xumuu B 10 kiacce
OCYIIECTBIIIETCS Yepe3 MCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSITHIA,
SIBIISFOIIUXCS CUCTEMHBIMU JIJISI OTJENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE TMOHSTHUS: SBJICHHE, HAyYHBIH (aKT, TUMOTE3a, 3aKOH, TEOPHUS,
aHaJM3, CHHTE3, KIacCH(PUKAIUS, TMEePUOJUYHOCTh, HAONMIOACHUE, W3MEPEHHE, JKCIEPHUMEHT,
MOJISTUPOBAHHUE.



@dwusmka: Marepusi, PHEPIUs, Macca, aTroM, OSJIEKTPOH, MOJICKYIa, JHEPTeTHUYECKUH YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperarHoe COCTOSIHHE BEUIeCTBa, (PU3MUECKUE BEIWYMHBI U CAMHUIBI HX
U3MEpEHUsI.

buonorusi: kiertka, opraHu3M, Ouocdepa, OOMEH BeIIECTB B OpraHu3me, (OTOCHUHTE3,
OMOJIOTUYECKHU aKTUBHBIC BellecTBa (OCIIKH, YITIEBOMBI, )KUPbI, PEPMEHTHI).

I'eorpadusi: MuHEpasbl, TOPHBIE TOPOJIBI, TOJIE3HBIC UCKOMIAEMBIE, TOTUIMBO, PECYPCHI.

TexHONMOTHS: TMUIIEBBIE TPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHWS, MOIOIIUE CPEICTBA,
JICKAPCTBCHHBIC M KOCMETHYECKHE Ipernaparbl, MaTephallbl U3 UCKYCCTBEHHBIX M CHHTETHYCCKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBBI XMMHUH

XuMHueckuit aneMeHT. AToM. Slapo aroma, n30TOMNbI. DJIEKTPOHHAS 000JI0YKa. DHEpreTuYecKue
YPOBHH, HONYpPOBHU. ATOMHBIC oOpOHTanu, S-, P-, d- amemeHTh.. OCOOCHHOCTH paCHpeaeCHHs
SNIEKTPOHOB IO OpOUTAIsIM B aroMax »3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. JIEKTPOHHAsS
KOH(UTypaus aToMOB.

Ilepuonnuecknii 3axoH u Ilepuonnyeckas cucremMa xumudeckux 31emMeHToB [l 1. Menneneesa.
Ces3p nepuoauueckoro 3axkoHa M Ilepuommyeckod cuctembl XuMudeckux osnemeHtoB . .
MenpeneeBa ¢ COBPEMEHHOM TeOpHUEH CTPOEHHsS arOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB
XMUMHUYECKHUX 3JEMEHTOB M 00pa3yeMbIX UMM IPOCTHIX U CIOKHBIX BELIECTB IO TPYIIaM U MEpUOJaM.
3Ha4YeHHE NIEPUOUYECKOTO 3aKOHA B PA3BUTUHU HAyKH.

Crpoenue BemiecTBa. XUMHUYecKast CBA3b. BUJIbl XUMHUECKOH CBsI3U (KOBaJICHTHAs! HEMOJIAPHAs U
NOJISIpHAsi, MOHHAsA, MeTajimdeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHONW XHUMHUYECKOW CBSI3U
(0OMeHHBIN U TOHOPHO-aKLENTOpHbII). BonopoaHas cBs3b. BaneHTHOCTh. DeKTpOOTPULIATEILHOCTb.
Crenenp okucineHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MOJEKYISPHOIO M HEMOJIEKYISPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEUIECTBA. [WNBl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOWMCTBAa BEIIECTB OT THIIA
KPUCTAIIIINYECKOU PEIIETKH.

Ilonatne o aucnepcHbIX cucTemax. VICTHHHBIE W KOJUIOMIHBIE pPacTBOpbl. MaccoBas noust
BEIIECTBA B PaCTBOPE.

Knaccudukamus Heopranuueckux coenuHeHuid. HomeHknaTypa HEOpPraHMYECKUX BEIIECTB.
I'eneTnyeckas cBs3b HEOPraHUYECKUX BEILECTB, IPUHAMIIEKAIIMX K PA3JIMYHBIM KJaccaM.

Xumnueckass peakuusa. Knaccudukamuss XMMHYECKMX pEakIMd B HEOPraHMYECKOM U
OpPraHMYECKOM XHUMHUHU. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W IPEBPALICHUS
SHEPIUHU IIPU XUMUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (QakTopoB. OOpaTumble peaxiiH.
Xumuueckoe paBHoBecue. DaKTOPHI, BIUAIOLIME HA COCTOSIHUE XUMUYECKOTO paBHOBecHs. IIpuHuun
Jle larense.

OnekTponauTudeckas aucconuanus. CuibHbIe U ciadblie a1eKTponuThl. Cpesia BOAHBIX PacTBOPOB
BEIIECTB: KUCJas, HEUTpaJIbHasl, IIEJI0YHAas.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCHEpUMEHTAIbHBIE METOABI M3YYEHHs BEIIECTB M MX MPEBPAIICHUIH: EMOHCTpAIUs TaOIHIL
«Ilepuonnueckas cucrema xumudeckux onemeHtoB JI. M. MeHnneneeBa», u3ydeHHE MOIEIEH
KPUCTAJUIMYECKUX PEIIETOK, HAOMIOEHHE U OMHMCAHUE JIEMOHCTPAIMOHHBIX M JJAOOPAaTOPHBIX OIBITOB
(paznokeHue MepoKcHaa BOAOPOJA B MPHUCYTCTBHUHM KaTaln3aTropa, OINpPENETICHHE CpElNbl pacTBOPOB
BEIIECTB C TIOMOUIbIO YHHUBEPCAIBHOIO HWHAMKATOPA, pEaKIUM HOHHOIO OOMeHa), NpOBEAECHUE
MpaKTUYecKoi paboThl «BiusHue pa3anyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKOM peaKIiim.

Pacuérneie 3anaun.

Pacuyérel mo ypaBHEHHMSAM XUMHUYECKMX PEAKLHH, B TOM YHCIEC TEPMOXHMHUYECKUE PaACUETHI,
Pacd€Thl C UCIIOJIB30BAHUEM IOHATHS «MaCcCOBas 10JIs BEILIECTBA.

Heoprannyeckasi Xumus



Hewmerannsl. [Tonoxenne HemetaninoB B [lepuoandeckoit cucreme xumMuieckux snemeHToB . M.
MenneneeBa 1 0COOGHHOCTH CTPOCHHUSI aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB. AJIJIOTPOMUS
HEMETAJIJIOB (Ha MpUMepe KUCIIopoa, cephl, hocdopa u yriepoaa).

XHWMHYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAJIJIOB (TaJIOTeHOB, Cephl, a30Ta, Gocdopa, yriepona u
KPEMHHS) U UX COCTMHEHHUH (OKCHIOB, KUCIOPOICOIECPIKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHECHUN).

[IpumeHeHne BaKHEHUIIIUX HEMETAUIOB M UX COCTMHEHUN.

Meramibl. [lonoxxenue meramioB B llepuonnueckoit cucteMe XxumMuueckux snemeHToB J[. H.
MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 000J10YeK aTOMOB MeTauioB. O0mue puznueckue
cBOMCTBa MeTAJIOB. CIIaBbl METAJUIOB. DJIEKTPOXUMUYECKUI P/l HANIPSXKEHU METAJIIOB.

XHWMHYECKHE CBOMCTBA BAKHEUIIINX METAJJIOB (HATPHH, KaJlui, KaJbI[Ui, MarHUi, aJlOMHHHM,
IIUHK, XPOM, XKeJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mume crmocoOsI MomydeHus: MeTalioB. [I[puMeHeHe METAIIIOB B OBITY M TEXHHUKE.

DKCHepUMEHTAIbHBIE METOIbI M3y4YEHHUs BEIIECTB W WX IMPEBPAIICHHUI: M3ydyeHHE KOJUICKIIUH
«Metaiel ¥ CILIaBbl», 00pa3IOB HEMETAJUIOB, PEIICHUE YKCIEPUMEHTAIBHBIX 3aja4, HAOIIOIeHuEe U
OMHMCaHUE JEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX ONBITOB (B3aWMOACUCTBUE THAPOKCHIA ATFOMUHHUS C
pacTBOpaMH KHUCJIOT U IIEIOYEH, KAaYeCTBEHHBIC PEaKIIMKM Ha KATHOHBI METAJLIIOB).

PacuétHrble 3amaun.

Pacuérel Macchl BemecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe HIIU
00bEMY OMHOrO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, pacuy€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CITU OAHO U3 BEIIECTB UMEET IPUMECH.

XHUMHA U :KU3Hb

Ponp xumum B 0OECIEUCHUH SKOJIOTMYECKOW, JHEPreTHUYECKOH M MHIIEBOM O€30MacHOCTH,
pa3BuTuu MeAULUHEL. [ToHSATHE 0 HAyYHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX PEaKLIUH.

[IpencraBnenuss 00 OOMIMX HAyYHBIX HPUHLHUIAX MPOMBIIIICHHOTO MOJYYEHUs Ba)KHEUIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTepHUANIOB: BaXXHEWIHWE CTPOUTEIbHBIC MaTepHAaIbI,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, Kpackd, CTEKJIO, KepamHKa, Marephayibl [Uid JJICKTPOHUKH,
HaHOMaTepuasbl, OpfaHUYECKHUE U MUHEpaIbHbIC Y1O0OpEHUS.

XUMHS U 3I0POBBbE UYETIOBEKA: IpaBWiia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IpENnaparoB, IMpaBuia
0€30I1acHOTO UCIIOIF30BaHUS MPENapaToB OBITOBOM XUMHUH B IIOBCEAHEBHOMN KH3HU.

MexnpeiMeTHbIE CBA3H.

Peanmu3zanus MeXnpeaMeTHBIX CBA3€M MpU M3YYeHHHM OO0IIeld W HeopraHudeckod xumuu B 11
KJIACCE OCYIIECTBISIETCS] Yepe3 MCIOIb30BaHUE KaK OOLINX €CTeCTBEHHO-HAYYHBIX MOHITHMA, Tak U
MOHSATUH, SBIISIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHbIH (akT, THMOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CUHTE3, KJIaccHU(HKAIHs, NepUOJUIHOCTh, HAOIIONEHUE, DKCIIEPUMEHT, MOJACTUPOBAHUE, U3MEPEHUE,
SIBJICHHE.

@dusMka: wmarepusi, SHEpPrusi, Macca, aroM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, W30TOIl,
pPaMOaKTUBHOCTh, MOJIEKYNa, OSHEPreTHYEeCKUil ypOBEHb, BEIIECTBO, TeNO, OO0BEM, arperatHoe
COCTOSIHHE BEIECTBA, PU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opranusm, 3KocucTema, Omocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BEIeCTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHBIE TOPOJIBI, TIOJIE3HBIE UCKOMTAEMBbIE, TOTUIUBO, PECYPCHI.

TexHomorusi: XUMHUECKass MPOMBINIIEHHOCTh, METAJUIyprus, ITPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHUalioB, CEeIbCKOXO3HCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MMPOMBIIIJICHHOCTh, (hapMaiieBTH4YecKas
MIPOMBIIUIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKHX IPENaparoB, MPOU3BOJACTBO KOHCTPYKIHMOHHBIX
MaTepHualioB, IIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

ININIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHU
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATbBI



dI'OC COO ycranaBnuBaeT TpeOOBaHMs K pe3yabTaraM OCBOEHHUS OOYYaAIOIUMHKCS MPOTPaMM
cpemHero oOmiero o0pa3oBaHMs (JIMYHOCTHBIM, METANpPeAMETHBIM M TpeAMEeTHbIM). HaydHo-
METOAMYECKON OCHOBOW Ui pa3pabOTKH IJIAHUPYEMBIX PE3YIbTaTOB OCBOCHHS MPOTPamMM CPEIHETO
o0miero 06pazoBaHus SBISIETCA CUCTEMHO-AESITEIbHOCTHBINA TOAXO/.

B cooTBeTcTBUU C CUCTEMHO-AESITETLHOCTHBIM MOAXOJIOM B CTPYKTYpE JINYHOCTHBIX PE3yIbTaTOB
OCBOGHHUA MpenMeTa «XHUMHS» Ha YpOBHE CpEAHEro oOIero oOpa3oBaHUSl BBIIEICHBI CIEAYIOLIUE
COCTaBJISIOLIHE!

OCO3HaHME OOYyYarOIIMMHCS POCCHUMCKON TIpakJaHCKOW HWACHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSATEILHOCTU U CAMOOTPEACIICHUIO;

HaJIM4re MOTUBAlUU K O0Y4YEHHUIO;

L[EJICHAIIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTM Ha OCHOBE KIIFOUEBBIX
LEHHOCTEW W UCTOPUUECKUX TPaauIiii 0a30BOI HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH JESATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMHU, MIPUCYIIUMHU LIEIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJM4YMe MPaBOCO3HAHUS SKOJOTUYECKON KYJIBTYpbl M CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS IpeaMeTa «XHUMHs) JOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCIUTATEIHHON JIeATEIHHOCTH B COOTBETCTBHH C TYMAHUCTUYECKUMU, COLIMOKYABTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH W HJI€aJaMH POCCHUHCKOTO TPakJAaHCKOrO OOIlecTBa, MPUHSATHIMU B
olmiecTBe HOpMAaMH W TMpaBUJIAMH TOBEIEHUS, CHOCOOCTBYIOLIMMH IpOIIECCAM CaMOIIO3HAHUS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH OO0YJAIOIIHUXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUA MpeaMeTa «XUMHs OTPaKaroT cPOPMUPOBAHHOCTH OMBITA
MO3HABATENLHOM U MPAKTUYECKOM JeATeIbHOCTH 00yUYaIOUIUXCs M0 pealn3alii NPUHATHIX B 00IIECTBE
LIEHHOCTEM, B TOM YHCJI€ B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUS

OCO3HAHUS 00YUYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAKEHUS K 3aKOHY
Y TIPaBOMOPSTIKY;

MIPEJICTABICHUS O COLIMATIBHBIX HOPMaXxX M MPaBHJIaX MEKIMYHOCTHBIX OTHOLICHHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKOW IEATEIbHOCTH NpPU CO3JAaHUM YYEOHBIX IPOEKTOB,
pelieHnr yuyeOHbIX U MO3HABATEIbHBIX 3a71a4, BHITOTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTUKY U apTyMEHTHI JIPYTUX MPU
aHaJIM3€e Pa3TUYHbIX BUJOB YU€OHO 1eATeNbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUSA .

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPHUECKOMY U HAYYHOMY HACJIETUI0 OTCUECTBEHHOM XUMUU;

YBOKEHUS K IpoIlieccy TBOpPUYECTBA B O0ONACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO AOCTHKECHHSI HAyKH €CTh PEe3yNbTaT IMTEIbHBIX HAOMIONEHUH, KPOMOTIUBBIX
AKCMEPUMEHTATBLHBIX TIOMCKOB, MOCTOSHHOTO TPyJa YYEHBIX U MTPAKTHKOB;

WHTEpeca U MO3HaBaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U MOCIEIYIOIIEM aHaiu3e uHGOopMaIii o
NEPEAOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMUS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYAllMH, CBSI3aHHBIE C XUMHYECKHUMH SIBICHUSMHU, U TMPUHUMATh
OCO3HAHHBIE PEIIEHHs], OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHbBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE TIOBEACHHWE M TOCTYINKHM CBOUX TOBApHILEH C TO3UIHHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCTENCTBUN ITUX MOCTYIKOB;

4) popmMupoBaHus KyJIbTYpPbl 310POBbS:

MOHMMaHMsI I[IEHHOCTEH 370poBOro M 0Oe3omacHoro oOpas3a JKU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOLICHHUSI K COOCTBEHHOMY (DU3MUECKOMY M IICUXUYECKOMY 3/10POBbIO;

coOroieHus paBuiI 0€301MacHOT0 0OpaleH sl C BEIIECTBAMU B OBITY, ITOBCEIHEBHON KU3HU U B
TPYAOBOH JESITEIBHOCTH;

MMOHUMAHUS IIEHHOCTH MPaBWJI WHAUBUAYAIBHOTO M KOJJICKTUBHOTO 0€30MacHOrO MOBEACHHS B
CUTYaLUsX, YIPOXKAIOIIUX 3I0POBBIO U KHU3HU JIOACH;

OCO3HAHMS TOCIEJACTBUA W HENPUSATHS BpPEAHBIX NPUBBIUEK (YMOTpeOIEeHUs aJIKOTrOJs,
HapKOTHKOB, KypeHUs);



5) TpynoBoro BocnuTaHus:

KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B Y4eOHO-HCCJIEIOBATCIILCKOH  JIEATENLHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUECKON M IPYTUX BHIAX ACATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYACTHE B PEIICHUH NMPAKTUYCCKHUX 3a]1a4 COIIMAIHLHON HAIIPABICHHOCTH
(B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHYSCKOMY HM3YYEHUIO MPO(ECCHil pa3MdHOrO pojia, B TOM YHCIIC Ha OCHOBE
MPUMEHEHHS TPEMETHBIX 3HAHUH 110 XUMUH;

YBOKEHHS K TPYLY, JIOIAM TPy/a U pe3ylibTaraM TPYIOBOU JeATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJMBHIYAJIBHOW TpPaeKTOPHH OOpa3oBaHUs, Oymylien
npodeccuu M pealin3alid COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) 3K0JIOTHYECKOI0 BOCIIMTAHUSA:

IKOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOMICHUS K TIPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KH3HH
Ha 3emie;

MOHUMaHMs TIOOAIBHOTO XapakTepa 9SKOJOTHYECKUX TPOOJIeM, BIUSHHUS 3KOHOMHUYECKUX
MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMAIILHON CPEJIbI;

OCO3HAHMSI HEOOXOJAMMOCTH WCIIOJIb30BaHHS JOCTHIKCHUH XHMHHU JIJIS PEIICHHS BOIPOCOB
paIMOHAILHOTO MPUPOJIOIIONIBE30BAHNUS;

AKTHUBHOTO HETIPUSTHS JICHCTBUN, IPUHOCSIIUX BPEIl OKPYKAIOUICH MPUPOTHON Cpele, YMECHUs
MIPOTHO3UPOBATh HEOJIATONPHUATHBIC SKOJIOTMYCCKUE MOCIEACTBUS MPEIAINPUHUMACMBIX JICHCTBHIA U
MPEJOTBPAIIATh HX;

HAJIMYMSI  Pa3BUTOTO  SKOJOTHYECKOTO  MBIIUICHHS, OSKOJIOTMYECKOM  KYIBTYphI, OIBITA
JESITeTbHOCTH YKOJOTHYECKON HAIPAaBICHHOCTH, YMEHHsI PYKOBOJICTBOBAThCSI MMU B TIO3HABATEIIHHOM,
KOMMYHUKAaTUBHOM M COLMAJIBHON TMPAaKTUKE, CIIOCOOHOCTH M YMEHUS AaKTUBHO MPOTHBOCTOSTh
HJICOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HAyKH 1 00IIECTBEHHON TPAKTHKH;

MOHUMAHUS CHeNu(UKH XUMUM KaKk HayKd, OCO3HaHHMsS €€ poiad B (QOPMHPOBAHHUU
paIMOHATFHOTO HAYYHOTO MBIIUICHHUS, CO3IaHUHU IEIOCTHOTO MPENCTaBICHH 00 OKpYXKaIoLIeM MHUpe
KaK O €MHCTBE MPHUPOJIbI M YeTOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIIeHUH TPOodIeM
COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COOOW 3HAUMMOCTH XHMHHU JJIi COBPEMEHHOW LMBHIM3ALMU: B €€
T'YMaHUCTHYECKOM HAMPaBICHHOCTH M BaKHOM POJIU B CO3/IaHUU HOBOU 0a3bl MaTepUaIbHOU KYIBTYPHI,
pelieHrny mo0aIbHBIX MPOOIEM YCTOMUMBOTO Pa3BUTHS YETOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOMH,
MUIIEBON U DKOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUILIMHBI, 00ECTIEYCHUH YCIOBHM YCIEITHOTO
TpyZa U SKOJIOTHUYECKH KOM(DOPTHOM JKMU3HU KAXKIOTO YJieHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: TIOHUMAaHUS CYIIHOCTH METOAOB MO3HAHMSI, UCTIOIb3yEeMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCMOIh30BATh MOJIydaeMble 3HAHUS JUIS aHATM3a U OObSICHEHUS
SIBIIGHUN OKPYKAIOIIEr0 MHUpPA U MPOUCXOMANINX B HEM WM3MEHEHUH, yMEHHUsS JelaTh 00O0CHOBAaHHBIE
3aKJIFOYEHUS] HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C IENbI0 MOTYYeHHS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONIb30BaTh XUMHUYECKUE 3HAHUS U1 PEIIeHUs MpoOiieM B
pEaNbHBIX )KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOM IeATETHbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CAMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHHH 110 XUMUU B COOTBETCTBUH C KUZHEHHBIMU MTOTPEOHOCTAMHU;

HMHTEpeca K 0COOCHHOCTSIM TPYZa B Pa3IUYHBIX cepax MpodheCcCHOHATBLHON NesSTENbHOCTH.

METAIIPEJAMETHBIE PE3YJIbTATBI

MertarnpeaMeTHBIE Pe3yJIbTaThl OCBOCHHS y4eOHOTO mpenMera «XWMHEs» Ha YPOBHE CPEITHETO
o01mrero 00pa3oBaHMs BKITIOYAIOT:

3HaUMMBbIe U1 (DOPMUPOBAHHMS MHPOBO33PECHUS  OOYYAIOIIUXCS  MEKIUCIHUILTHHAPHBIC
(MeXTpenMeTHbIE) OOIIeHAyYHbIC TOHATHS, OTPAXKAIOUINE IEIOCTHOCTh HAyYHOW KAPTHHBI MUpA U
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crniennu(UKy METO/IOB TIO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIECC, CUCTEMa, HAYyYHBIN (haKT, TMPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCTIeI0BaHNe, HAOMIOIEHNE, U3MEPEHUE, SYKCIIEPUMEHT U JAPYTHE);

YHHUBEpCAJIbHbIC Y4eOHbIC ACUCTBUS (TIO3HABaTEIbHBIC, KOMMYHHKATUBHBIC, PETYJISATUBHBIC),
obecnieunBaronie (GopMupoBaHue (QYHKIIMOHAIBLHOW T'PAMOTHOCTH M COIMAIBHOHW KOMIICTCHITUH

00yJaroImxcs;

CIOCOOHOCTh 00yJaroIuXcst UCTIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PEHUYCCKHIE 3HAHUS U YHUBEPCAIbHbBIC YUeOHbBIC JICHCTBHS B IMO3HABATEIHHOW M COLMATBHOM
MPAKTUKE.

MeranpenMeTHble  pe3yiabTaTbl  OTPAXKAIOT  OBJIAJICHHE  YHUBEPCAIbHBIMH  YUCOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMH JICHCTBUSIMHU.

OBjajieHUe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJILHBIMH /Il CTBUSIMH:

1) 6a30BbIe JIOrHYecKHe JeiicTBUA:

CaMOCTOSATENIbHO  (OPMYJIIMPOBaTh M aKTyaJlM3UpOBaTh  MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPEIENATh MU ACATEIBHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUHU MX JOCTHXKCHHSI, COOTHOCHUTD
pe3yABTaThl ACSITENLHOCTH C MOCTABICHHBIMH LIETSIMU;

WCIIONIb30BaTh IPH OCBOCHHHM 3HAHUH MNPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapaKkTepHbIe MPU3HAKU MOHATUN U YCTAHABIMBATH UX B3aMMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIINE
MOHATHUSA JIS1 OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SIBIICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KIACCH(UKAIIMK BEIIECTB M XUMHYECKUX PEaAKIU;

yCTaHABIUBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U MEX]y U3YyYaeMbIMU SIBICHUSIMH,

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHIAYKTUBHBIC, ACTyKTHBHBIC, 10 aHAJOTUH), BBISIBIATH
3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMbIX SBICHHSIX, (OPMYIHPOBATh BBIBOABI U
3aKJTIOYCHUS;

MPUMEHSTH B POIECCE TO3HAHUS, UCTIONB3YEMbIE B XUMHH CUMBOJIHUYECKHE (3HAKOBBIC) MOJIEIH,
npeoOpa3oBhIBaTh MOJCIIBHBIC MPEICTABICHUS — XMMHYECCKUN 3HAK (CHMBOJI) 3JIEMEHTA, XUMHUYECKas
dbopMmyna, ypaBHEHHE XHMHUYECKOW pEAKIUH — TpPU pPEHICHUH Y4YeOHBIX TIO3HABATENbHBIX U
MPaKTHYECKUX 3ajady, TMPUMEHSATh Ha3BaHHbIE MOJEIbHbIC TPEJCTABICHUS JJIs BBISBICHUS
XapaKTEePHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKIIHA.

2) 0a3oBble MCCIE0BATEIbCKUE eiCTBHS:

BJIa/IeTh OCHOBAMHU METO/IOB HAYYHOTO MMO3HAHUS BEIIECTB M XUMUYECKUX PEaKIU;

(dbopMynHpoOBaTh LIETU U 33/1a491 HCCIEI0BaHUS, UCTIOIH30BATh MMOCTABICHHBIE U CAMOCTOSTEIHHO
chopMyIHpoOBaHHBIE BOMPOCHI B Ka4eCTBE HHCTPYMEHTA TMO3HAHHUS M OCHOBBI Ui (DOPMHUPOBAHHS
TUIOTE3bI IO IPOBEPKE NMPABUIHBHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA,

BJIQJIETh HAaBBIKAMH CaMOCTOSITENIPHOTO  IUJIAHMPOBAHHMS M TPOBEIACHHUS  yUYEHUYECKHUX
SKCMEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHS HaONIOaTh 3a XOJOM TpOIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATH €TO PE3YNBTaT, POPMYIUPOBATH 000OIIEHHUS U BHIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3YABTATOB UCCIIEOBAHMS, COCTABIATh 00OCHOBAHHBIN OTYET O MPOJETaHHON paboTe;

MPUOOpPETaTh OMBIT YUEHUYECKOW HCCIIEIOBATENbCKON M MPOEKTHON AEATEIbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IMOWCKY METOMOB PEIICHUS MPAKTUYECKUX 3ajad,
MPUMEHEHHIO PA3TUYHBIX METOOB MMO3HAHUSI.

3) paGora ¢ uHdopmanueii:

OPUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHMKAX HH(POpMaNUU (HAYYHO-TIOMYISpHAs JHUTEeparypa
XUMHUYECKOTO  COJEp)KaHUs, CIpaBOYHbIE TMocobus, pecypchl HWHTepHeTa), aHaIU3UPOBATH
MH(OPMAIUIO PA3TMYHBIX BUJIOB U (hOPM MPENICTABICHHS, KPUTUIECKU OIICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUHUBOCTE;

(dbopMynHpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIC METO/IbI PU MOUCKE B 0TOOpE MHPOPMAIIHH,
HE0OXOTUMOI IS BRITIOTHEHHS YIeOHBIX 3a1a4u ONpeIeIEHHOTO THIIA;

MpUOOpeTaTh OMBIT KCIONB30BaHUA HMH(DOPMAIMOHHO-KOMMYHHKATUBHBIX ~TEXHOJOTHH |
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMANBHYIO (opMy TpeacTaBieHUuss HH(OpMAIUK (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHILIbI, PUCYHKH U IpYTHE);
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WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPH PadOTe ¢ XMMUYECKOW MH(OPMAIUCH:
MPUMEHATh MEXIIPEAMETHBIC ((PU3MUECKHEe M MaTeMaTH4YeCKHE) 3HAaKW W CHMBOJBI, (HOpPMYIbI,
ab0peBHUaTypbl, HOMEHKJIATYPY;

WCIIOJIB30BaTh U MPE00Pa30BbIBATh 3HAKOBO-CHMBOJIMYECKHIE CPEACTBA HATISAHOCTH.

OgJaieHne YHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMY /I CTBUSIMH:

3aJaBaTh BOIPOCHI IO CYHIECTBY OOCY)KIaeMOW TeMbl B XOJC IHaliora W/WIM JTUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU IMPEIUIOKEHHUS OTHOCUTEIIBHO BBIIIOJHECHUS MPEIOKECHHOM
3a1a4m;

BBICTYIIaTh C TIPE3CHTAIe pe3yIbTaroB II03HABATCIbHOW JESATEIBHOCTH, ITOJYYEHHBIX
CaMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBITIOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKOW pabOThl TIO HCCIICAOBAHHIO CBOMCTB HM3y4aeMBIX BEIIECTB, peajH3allMd Y4eOHOTO
npoekta u (OPMYJIMPOBATH BBIBOABI IO pe3ylbTaTaM IPOBEACHHBIX HCCICAOBAHHHA ITYTEM
COIVIACOBAHUS TIO3HIIUHI B X0/I€ OOCYKICHHsI 1 0OMEHA MHCHUSIMHU.

OgJaieHne YHUBEPCAJIbHBIMH PeryJISTUHBHBIMH JeHCTBHIMU:

CaMOCTOSITENIbHO IUIAHUPOBaTh M OCYIIECTBIATH CBOI ITO3HABATEILHYIO JICATEIBHOCTD,
ompenensiss e€ NeNd W 3a7a4d, KOHTPOJMPOBaTh W IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh
npeJiaraéMblii  aNrOPUTM JICUCTBUI TIPU  BBITIOJIHEHUH Y4YeOHBIX W HCCIICAOBATEIbCKHX 3aj1ad,
BbIOMpaTh Hauboiee A((GEKTUBHBIA CHOCOO WX pEIIeHUs ¢ y4ETOM IMOJNYyYCHHS HOBBIX 3HAHHU O
BEIIECTBAX U XUMUYECKHUX PEaKIUIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpeameTHbIC pe3yabTaThl 0CBOEHUS Kypca «OpraHndeckas XUMHUs OTPAXKAIOT:

c(hOpMHPOBAHHOCTh TIPEACTABICHHN O XHUMHYECKOW COCTAaBISIONMIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIA XUMUU B MIO3HAHUU SIBICHUN TIPUPOBI, B POPMUPOBAHUH MBIIIJIEHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIMOHAJIBHON T'PAaMOTHOCTH, HEOOXOMUMOUM ISl PEIICHHs] MPaKTUYECKUX 3a7ad U
9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CPELE;

BJIAJICHUE CUCTEMOW XMMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIIME IMOHSTHS
(XMMHUYECKUH  3JIEMEHT, aroM, OJJIeKTpOHHas o00o0Jiouka aromMa, MOJIEKYla, BaJEHTHOCTb,
AMEKTPOOTPHUIIATETILHOCTh, XUMUYECKasl CBsI3b, CTPYKTYpHasi (hopmyna (pa3BEpPHYyTas U COKpaIEHHAs),
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OO0BEM, YITIEPOIAHBIM CKeNeT, PYHKIIMOHAIbHAS TPYyIa, pagukal,
M30MEpUsl, U30MEPBI, TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YITIEBOJOPOABI, KUCIOPOI U a30TCOAEpPKAIIUE
COCTMHEHHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKY/ISIPHBIE COSTMHEHUS); TEOPUHU H
3aKOHBI (TEOpHsI CTPOCHHSI OpraHMYecKuX BemecTB A. M. BbyrnepoBa, 3aKOH COXpaHEHHS MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHMS, JICKAIINE B
OCHOBE MTOHWMaHUS TPUIMHHOCTH U CHCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DAKTOIOTUYECKUE CBEICHUS
0 CBOWCTBaX, COCTaBE, MOJYYCHUH U OE30MTaCHOM MCIIOIB30BAHUH BAKHEHIIINX OPTAHNYECKUX BEIIECTB
B OBITY ¥ TIPAKTUYECKON JIEATETHHOCTH YEIOBEKA;

c(hOpMHPOBAaHHOCTh YMEHUW BBIABIATH XapaKTEepPHbIC TMPU3HAKU TOHSATHH, yCTaHABIMBATh HMX
B3alMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIONIME MOHATHUS MPH OINHUCAHUM COCTaBa, CTPOCHHUS U
MPEBPALICHUN OPTaHUYECKUX COCTMHEHNU;

c(hOpMHPOBAaHHOCTh YMEHHUH HCMOIB30BaTh XWMHYECKYH) CHUMBOJIMKY JJIS COCTaBJICHUS
MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaI€HHOW) (OpMya OpPraHUYECKHX BEIIECTB M
YPaBHEHUN XWMHYECKHX PEaKIMi, W3roTaBIMBaTh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WJUTFOCTPAIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;
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c(OpMUPOBAHHOCTh YMEHUH YCTAaHABIMUBATh MPUHAAJICKHOCTh M3YUCHHBIX OPraHUYECKUX
BEIIECTB MO0 UX COCTABY U CTPOEHUIO K OMpPENEIEHHOMY KJacCy/Tpymie COeAMHEHUN (YIrieBOAOPOIbL,
KHCIIOPOJl M a30TCOAEpKAIllMe COCAMHEHUS, BEBICOKOMOJIEKY/ISIPHBIE COEIMHEHNUS), 1aBaTh UM Ha3BaHUs
o cuctemarnieckor HomeHkarype (IUPAC), a Takke nmpuBOAUTE TPUBUAIBHBIC HA3BAHUSI OTACIBHBIX
OpraHMYECKUX BEIIECTB (STWJICH, NPOMWIEH, AaleTWJIeH, JSTUICHINIMKONIb, DIULEPUH, (EeHol,
dbopmanbleru, ameranbIerusl, MypaBbHHas KHCIOTa, YKCYCHas KHCJIOTa, OJEHMHOBas KHUCJIOTA,
CTeapuHOBas KUCIIOTa, III0K03a, PPyKTO3a, KpaxmaJ, LeJUII003a, [ITUIHIH);

c(OpMUPOBAHHOCTh YMEHHsSI ONPEAENATh BHUABI XUMHYECKOH CBS3M B OpPraHMYECKHUX
COeTMHEHMX (OJMHAPHBIEC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUSI TEOPUU CTPOEHUSI OPraHMYECKHUX BEIIECTB
A. M. BytnepoBa 15 00bsICHEHHS 3aBUCIMOCTH CBOWMCTB BEUIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXpPaHEHHS MaccChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (HU3MUYECKHE U XUMUYECKUE
CBOMCTBAa TUIHUYHBIX MpPEICTaBUTENICH Pa3IUYHBIX KJIACCOB OPraHMYECKHUX BeEUIeCTB (MeTaH, JTaH,
STWJICH, TPONWICH, aleTuieH, OyraauweH-1,3, wmetmwiOyramueH-1,3, OEH30J, METaHOJ, JTaHOJI,
STWICHIVIMKOJb, TIHLEPUH, (DEHOJ, aleTajabAeruil, MypaBbUHas U YKCYCHas KHCJIOTBI, IJIIOKO3a,
Kpaxmall, [IeJUTI0JI03a, AMUHOYKCYCHAsI KUCJIOTA), WLTIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHHUSMHU COOTBETCTBYIOLINX XMMHUECKHX PEAKIUI C UCMOIB30BAaHUEM CTPYKTYPHBIX (hOpMYI;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKU YIIEBOJOPOIHOTO ChIpbs (HE(DTH,
MPUPOJHBIA Ta3, Yroiib), CHOCOOBI HX TNepepaboTKM U MPAKTUUYECKOE MPUMEHEHHE MPOTYKTOB
nepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUN NPOBOIUTH BBIUMCICHUSA [0 XUMHUYECKUM YypaBHEHHUSAM (Macchl,
00bEMa, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WJIM NPOAYKTa PEaKUUU MO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB W MPOAYKTOB PEaAKIINH);

c(OpMUPOBAHHOCTh yYMEHUW BIAAETh CHCTEMOH 3HAaHUH 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU H3YyYEHUH BEIIECTB U XMMUYECKUX SIBICHUU (HaOItomeHue,
U3MEpEeHHNe, SKCIIEPUMEHT, MOAEIUPOBAHUE), HCIONb30BATh CHUCTEMHBbIE XUMUYECKUE 3HAHUS IS
NPUHATHS PEUICHUH B KOHKPETHBIX JKMU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHHUH COONMIOAATh TpaBHUJa TOJIH30BAHHUS XHUMHUYECKOH TOCYIoH U
nabopaTopHbIM O0OPYIOBAaHUEM, a TAaKXkKe MpaBuUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKILHUSMH IO BBITOTHEHUIO JIA0OPATOPHBIX XUMHUECKHUX OTBITOB;

cOpPMUPOBAHHOCTh YMEHHI TMIAaHUPOBaTb U  BBINOJHATH XUMHUYECKHH HKCIEPUMEHT
(mpeBpallieHUs: OpraHMYECKHUX BEIIECTB MPU HArpeBaHUH, MMOJIyUE€HUE ITUIICHA U U3YYE€HUE €r0 CBONCTB,
KaueCTBEHHBIE PEaKIMH OPraHWYEeCKUX BEIIECTB, JI€HATypalus OENKOB MpPH HArpPeBaHUU, I[BETHBIC
peakuuu OETKOB) B COOTBETCTBUM C TMpaBUJIAMHM TEXHHUKH O€30MacHOCTH TpU OOpaleHUuH ¢
BEIIECTBAMH U  JIAOOPAaTOPHBIM  OOOPYIOBaHUEM, MPEJCTABISATh PE3yNbTaTbl  XUMHUYECKOTO
SKCMIEPUMEHTa B (JOpME 3aMUCH ypaBHEHUI COOTBETCTBYIOIINX PEAKIMiA U POPMYIHPOBATH BBIBOABI Ha
OCHOBE 3THX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh yYMEHHUI KPUTHYECKH AaHAIM3HPOBaTh XUMHUYECKYH0 HWH(MOpMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpefcTBa MaccoBoi nHpopMaruu, MHTEpHET U APYrUX);

c(hOpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia SKOJIOTUYECKHU 1IeTIECO00Pa3HOTO MOBEACHHS B
OBITY M TPYHAOBOH JEATEIBHOCTH B IENISIX COXPAHEHHSI CBOETO 370POBbSI U OKPYKAIOIIECH MPUPOTHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHSI Ha JKUBBIE OPTaHU3MBI OMPEACNEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAasi cMbicn mokazarens [IJIK, moscHATH Ha mpuMepax CrmocoObl YMEHBIICHUS U
MPEIOTBPAIIICHHSI UX BPETHOTO BO3ACHCTBUS HA OPTaHU3M UEIOBEKa;

JUIs 00Y4aIOIUXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/IOPOBBS: YMEHUE TPUMEHSTh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHHIA,

JUIS CIIENBIX U CIA0OBUISIIMX OOYYAIOUIUXCS: YMEHHE HCIONb30BaTh PENbePHO-TOUCUHYIO
cucreMy obo3HaueHuit JI. bpaitns s 3anucu XUMUYECKUX (GOpMYII.

11 KJIACC

[IpenmeTHbIe pe3yabTaTsl 0CBOCHUA Kypca «O01as 1 HeopraHu4eckasi XUMUs OTPayKaroT:
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c(hOpMHPOBAHHOCTh TPEIACTABICHUN: O XUMHUYECKON COCTaBJISIONMICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIA XUMUH B TIO3HAHUU SIBJICHUN TTPUPOBI, B POPMUPOBAHNH MBIIIJICHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIMOHAIBHON T'PAaMOTHOCTH, HEOOXOAMMOW IJIA PEUICHUs MPAKTHYCCKUX 33134 U
IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U IPUPOIHON CpEJIE;

BJIaJICHUE CUCTEMOM XMMHWYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIONIME IMOHSITHS
(XMMHYECKHI DIIEMEHT, aTOM, U30TOII, S-, P-, d- SICKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BaJIEHTHOCTB, AJICKTPOOTPUIIATEIBHOCTD, CTENEHb OKHCIICHHS, XUMHUUYECKasl CBS3h
(KoBaJIGHTHAsI, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAIUTMYECKAsT PEIIETKA, TUITBI XUMHYECKUX
peaKkuuii, pacTBOpP, DIEKTPOJIUTHI, HEINEKTPOIMUTHI, JICKTPOIUTHYECKAS HUCCOLMAIUS, OKUCIUTENb,
BOCCTaHOBHTEIb, CKOPOCTh XHWMHYECKOH pEaKIuu, XUMHUYECKOE PaBHOBECHE), TCOPUU M 3aKOHBI
(Teopusi DIEKTPONMTHYECKOW AuMcconuanuu, mepuogudeckuii 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHHMSI MacChl BEIECTB, 3aKOH COXPAHECHHMS M NPEBpPALICHUS DHEPTUM MNPU XUMHUYECKUX
peaKIusIX), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3bIK XMMHUH, MUPOBO33PEHUYCCKUE 3HAHUS, JISKAIUE B
OCHOBE IMOHUMaHUS TPUIMHHOCTH U CHCTEMHOCTH XUMHUYECKHUX SBJICHUH, (DAKTOIOTHUYECKUE CBEICHUS
O CBOWMCTBaX, COCTaBe, MOJYUYCHHH M O€30MacHOM HCIIOJIb30BAHUHM BAXKHEHUIIUX HEOPTraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKON ACSITEILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEpHbIE MPU3HAKH IMOHSATHH, YCTaHABIWBATh HX
B3aUMOCBA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU ONUCAHUK HEOPTAHMYECKUX BELIECTB U
UX TIPEBPAILICHUI;

c(hOpMUPOBAHHOCTh YMEHUH HCIIOIb30BATh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBIeHUsI hopMyI
BEIIECTB W YPaBHEHMM XHMHUYECKUX peakiui, cucremaruueckyro HomeHkinatypy (IUPAC) wu
TPUBUAJBHBIC HA3BaHUS OTHEIbHBIX HEOPraHMUECKHX BeIIecTB (yrapHbl ras, YIVICKHCHBINA ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BeCTb, MUTHEBAs COMA, TUPHUT U APYyTHUe);

c(OpMUPOBAHHOCTH YMEHUN OMpEAENsATh BaJCHTHOCTh W CTENEHb OKHCICHUS XHUMHUYECKHX
AJIEMEHTOB B COCIMHCHMSX DPA3JIMYHOIO COCTaBa, BHUJI XMMHYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs,
METaJUTMYECKasi, BOAOPOIHAS) B COSAMHEHUAX, THIT KPUCTAUIMUSCKON PEIIETKH KOHKPETHOTO BEIIEeCTBA
(aTroMHasi, MoIeKyJspHas, HWOHHAs, METaJUIMYecKas), XapakTep Ccpelbl B BOIHBIX pPacTBOpPax
HEOPraHWYECKUX COCAUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHA/JICKHOCTh HEOPTaHUYECKUX BEIIECTB M0 UX
COCTaBY K OIpeNeEHHOMY KJIacCy/TpyIne COeAMHEHUN (IPOCThIe BENIECTBA — METAJUTBI M HEMETAILIBI,
OKCH/IbI, OCHOBAaHHUS, KUCIOTHI, aM(OTEpPHBIE THIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN PAaCcKphIBaTh CMBICH Mepuoandeckoro 3akona JI. 1. Menzaeneesa u
JIEMOHCTPHUPOBATh €r0 CUCTEMAaTHU3UPYIOLIYI0, 00BSICHUTENBHYIO  IPOTHOCTHYECKYIO (DYHKINY;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh ANEKTPOHHOE CTPOSHUE AaTOMOB XHMHUECKHX
anemeHTOB 1-4 mnepuonoB Ilepuoanueckoii cucremsl xumuueckux siemeHToB /. M. Menneneesa,
UCIIONB3YSl TOHATHS «S-, P-, O-2JIeKTpOHHBIE OPOUTAIH», «IHEPreTHUCCKHE YPOBHHU», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHs CBOWCTB XMMHMUYECKHX 3JIEMEHTOB M UX COCJUWHEHUU IO Nepuojam M
rpymmnam Ilepuonnueckont cucremsl xumMudeckux aneMeHToB J[. . Menneneesa;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIaTh CYHIECTBOBAHHE T€HETUYECKOW CBA3U
MEXJy HEOPraHM4YeCKUMH BEIIECTBAMU C TMOMOIIbIO YPaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHs KIACCU(PUIIUPOBATh XUMHYECKHE PEaKIUU 10 PasIudHbIM
Mpu3HaKaM (YHCIy M COCTaBY PEarupyrolmidx BEIIECTB, TEIUIOBOMY 3(D(EKTy peakiuu, W3MEHEHHUIO
CTETIeHEW OKUCIICHUS JIEMEHTOB, 00PaTUMOCTH PEaKIIMH, YYaCTHIO KaTalnu3aropa);

c(OpMUPOBAHHOCTh YMEHUUN COCTaBISATh ypPAaBHEHHUS PEAKIUN pPA3IWYHBIX THUIIOB, TOJHBIC U
COKpaIIéHHbIE ypaBHEHUS PEaKIMii HOHHOTO OOMEHA, YYUTHIBASI YCIOBUS, IPU KOTOPBIX ATH PEaKIIUU
UIYT 0 KOHILIA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIMHU, IMOATBEPKIAIONINE KaueCTBEHHBIN COCTaB
pPa3IMYHBIX HEOPraHUYECKUX BEIECTB, PACIIO3HABATH OMNBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpPaxX HEOPTAHUUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh yYMEHUW pPACKPBIBATh CYIIHOCTh OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTaBJICHHS IEKTPOHHOTO OallaHCa ITUX PEaKIIHiA;
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Cc(OPMHUPOBAHHOCTb YMEHHMH OOBACHATH 3aBHUCUMOCTb CKOPOCTH XMMHUYECKOM pEaKkIUH OT
pasnUYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOIO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO
BoznericTBus (nmpunnu Jle [lartense);

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb XMMHUYECKHE IPOLECCHI, JeXKallue B OCHOBE
IIPOMBIIIIJIEHHOTO MTOJTy4eHUs CEPHOM KMCIIOThl, aMMHaKa, a TakKe CPOPMUPOBAHHOCTh IPEACTABIECHUI
00 00IMX HAayYHBIX PUHLMIAX U SKOJOIMUYECKUX MTPOoOIeMax XMMUYECKOTO TPOU3BOJCTBA;

c(OPMHUPOBAHHOCTh YMEHUH NMPOBOAUTH BBIYMCICHHS C HCIOJIb30BAHHUEM IOHATHUS «MaccoBas
JI0JIsl BEIleCTBA B PACTBOpE», OOBEMHBIX OTHOLIEHMH Ta30B IPU XUMHUYECKHUX PEAKIMSIX, MacChl
BEIlleCTBA MM 00BbEMA Ia30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 0O0BEMY OIHOTO M3
YUYaCTBYIOIIMX B PEAKIMM BELIECTB, TEIUIOBOro 3¢ ¢eKTa peakluu Ha OCHOBE 3aKOHOB COXPaHEHUS
MAaccChl BEUIECTB, IPEBPALLECHUS U COXPAHEHHS SHEPIUN;

c(OPMHUPOBAHHOCTh YMEHHMH CcOOJNIIOAaTh IIpaBHUjIa I10Jb30BAHMSA XHMHYECKOM MOCYyIOH W
na0opaTopHbIM 00OpYIOBaHMEM, a TAK)KE IpaBUia OOpallleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSAMU 1O BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBAaTb U  BBINOJHATH XUMMUYECKHUH  SKCIEPUMEHT
(pa3noxxeHue IMEpoKCUAa BOAOPOAA B IPUCYTCTBUM KaTalW3aTopa, ONpelesieHHe Cpelbl PacTBOPOB
BEIIECTB C IOMOIIbI YHHUBEPCAJIbHOIO HMHIUKATOpa, BIUSHHE Pa3IMYHbIX (DAaKTOPOB HA CKOPOCTb
XUMUYECKOHM peakIuy, peakiui HOHHOro 0OMEHa, KaueCTBEHHbIE peaklMM Ha Cyiab(ar-, kKapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PELICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMaM «MeTaib» U
«Hewmetamnbl») B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MIACHOCTH MPU OOpAIEHUH C BELIECTBAMU
U J1abOpaTOpHBIM 000pYNOBaHUEM, MPEJCTABIATh PE3YJIbTaThl XUMUYECKOIO IKCIIEpUMEHTa B (hopme
3allUCH ypaBHEHHUH COOTBETCTBYIOIMX pEaKUUd U (OpPMYIUpPOBaTh BBIBOJABl HAa OCHOBE ATHUX
pE3ybTaToB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKH AaHAJIU3UPOBaTh XMMHUYECKYIO HH(pOpMaIHUIO,
MI0JIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeicTBa MaCCOBOM KOMMYHUKAIMK, IHTepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOMIOIATh MpaBHJIa SKOJIOTHYECKH 11€J1eCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOM JEATEIILHOCTU B LIENIAX COXPAHEHUS CBOETO 3[0POBbS M OKPYXKAIOLIEH NpUpOIHON
Cpelbl, 0CO3HABaTh OMACHOCTb BO3JEHCTBUS HA )KMBBIE OPTaHU3MbI OIPECIEHHBIX BEILECTB, [IOHUMAs
cmbicn mnokaszarens [I/IK, moscHsATh Ha mpuMepax cHocoObl YMEHBIIEHHMS W IMPEJOTBPALICHUS HX
BPEIHOTO BO3JIEHCTBUS HA OPTaHU3M YEJIOBEKA;

111 00YJarOLINXCs ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI: YMEHUE IPUMEHSTh 3HAaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX IT03HAHUS BEIIECTB U XUMUUECKUX SIBJICHU;

JUIL CJEMBbIX W CJIA0OBUIAIMX OOy4aroIUMXCsA: YMEHHE MCIONb30BaTh pPeIbe(pHO-TOUEUHYIO
CUCTEMY 0003HaYeHU JL bpaiins JUISt 3amucu XUMHYECKHUX bopmyi.

15



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOoHHbIe (LM (ppoBbIe)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! Pt CIp 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yriaeBogOPOIbI: aJIKEHBI, aIKaIUEHBI,
2.2 pedl yE HOpoA A 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTHuecKHe yrIeBOI0POAbI 2 bubnuoreka LHOK https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKHN YTIIEBOIOPOJOB U MX
2.4 PHpOX yr AOPOA 3 1 bu6mmoreka I{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pazgen 3. Kuciiopoaconep:xamue opranudeckue coeJMHeHUs
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6onosblie kuciaotsl. CioxxHbIe 3(pUpbl 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 YrneBoabl 1 bubaunoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMuHBI. AMHHOKHCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
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Hroro no pazneny 3
Pasnen S. BeicokoMoJieKy/IsipHBIEe COeIMHEHU S
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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https://myschool.edu.ru/

11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoanyeckas cucrema XuMu4deckux anemeHton /1. H. 3 bu6mmoreka LIOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LIOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka LOK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi xumust
2.1 Merauibl bubmuoreka [1OK https://myschool.edu.ru/
2.2 HemeTamsr 1 bu6mmoreka [{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPTaHUYECKUX U OPraHUYECKUX BEILIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N Kosmmyects 3
e JIEKTPOHHbIe G poBbIe
Tema ypoka 0 JacoB P i pp
n/n Jara o0pa3oBaTeJibHbIE pecypchl
Bcero
1 [Ipeamer oprannyeckoil XuMuHu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE 1 bubmuoteka LIOK https://myschool.edu.ru/
Teopust ctpoeHus opranndyeckux coenunennii A. M. bytneposa, eé
2 P P P yIep 1 bubauoreka IIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOXKEHUS
[IpencraBnenue o knaccudukanuu opraHuueckux Beniects. Homenknarypa
3 p ¢ p P 1 bubaunoreka IIOK https://myschool.edu.ru/
(cucremarnyeckasl) ¥ TPUBHUAJIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuoteka LIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — NPOCTEHIINE IPEACTABUTEIN aJIKAHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE MPEICTABUTEIN ATKEHOB 1 bubmmoteka LIOK https://myschool.edu.ru/
8 [IpakTnueckas pabora Ne 1. «IlonyueHue 3TuaeHa u U3yuyeHUE €ro CBOMCTBY 1 bubnuorexa LHOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnoOyraguen-1,3. Ilonydenue
9 yral yral v 1 bu6mmoreka 1{OK https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa U PE3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH Ps.
10 L. P pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AleTuieH — MpOoCTEeHIINM MpeIcTaBUTENh ATKMHOB
11 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKLUU 1 bubnuoreka IIOK https:/myschool.edu.ru/
12 ApeHbl: 6eH30:1 U ToTyoJl. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https:/myschool.edu.ru/
['enetnueckas cBs3b YII€BOAOPOAOB, IPUHAICKAIIMX K Pa3TMYHBIM
13 A HOPOA puHan - p 1 bub6moreka [1OK https://myschool.edu.ru/
KJ1accam
14 [IpuponHbIe HCTOYHHMKY YITIEBOAOPOAOB: IPUPOIHBIN I'a3 U NOMYTHBIE 1 bubnuorexa LHOK https://myschool.edu.ru/
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He(dTsiHBIC Ta3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu

[IpupoaHble HCTOYHMKH YITIEBOAOPOAOB: IPUPOAHBIN a3 U IOIyTHHIE

15 . bu6mmoreka I{OK https://myschool.edu.ru/
HedTsHBIC Ta3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu

16 KontponbHas paboTa 1o pazzaerny «YIieBogopOaAb) bubnuoreka LIOK https://myschool.edu.ru/

17 [IpenenbHble OHOATOMHBIE CIIMPTHL: METAHOJI U 3TaHOJI. BopoponHas cBA3b bubnuoreka LIOK https://myschool.edu.ru/

18 MHOroaToMHbIE CIIUPTHI: ATWICHINIMKOIb U INIMLEPUH bubnuoreka LIOK https://myschool.edu.ru/
®DeHo: CTpOCHHE MOJIEKYJIbl, (PM3MUECKHE U XMMUYECKHE CBOICTBA,

19 P yoel, ¢ bu6mmoreka I1{OK https://myschool.edu.ru/
pUMEHEHUE

20 Anpaeruapl: GopMalIbICTH I M alleTAIbACTH . AICTOH bu6mmoreka I{OK https://myschool.edu.ru/
OIHOOCHOBHBIE TIPECIIbHBIC KAPOOHOBBIC KUCIOTHI: MypPaBbUHAS U

21 ! pedt P P BuGnuorexa LIOK https://myschool.edu.ru/
YKCYCHast

22 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCIOThI» bubnmuoreka LIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAasI KUCIIOTHI, KaK MPEACTaBUTEIN BHICIINX

23 P pei BuGnuorexa LIOK https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT

24 Mpl1a Kak CONU BBICITUX KApOOHOBBIX KUCIIOT, HX MOIOIIEe eHCTBHE bu6mmoreka I{OK https://myschool.edu.ru/
Crnoxubie 3Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ maponus

25 Pup P A P P bubnuoreka [1OK https://myschool.edu.ru/
CJIOXKHBIX 3(UPOB

26 Kupsl: runponns, npuMeHeHne, OMoJoruueckas poib KUPOB bubmuoteka LIOK https://myschool.edu.ru/
VYreBonpl: cocTaB, Kilaccudukanys. BaxkHelnie mpecTaBuTeNH: TITI0K03a,

27 g urcan ped bubnunoreka I{OK https://myschool.edu.ru/
¢dpykTo3a, caxapo3a

28 Kpaxmai u nenirono3a kak IpupoIHbIE MOJIUMEPHI bubnuoreka IIOK https://myschool.edu.ru/
KontponsHas padora mo pasaeny «Kucnopoacoaepikanine OpraHnuecKue

29 P P PasAENY POACOICPAIIHE Op bubmuoreka L1OK https://myschool.edu.ru/
COCTMHEHUS

30 AMUHBI: METUJIAMUH U aHWJIHNH bubmuoreka LIOK https://myschool.edu.ru/
AMWHOKHCIIOTHI Kak aM(OTEpHBIC OPraHUICCKUE COSAMHCHHUS, UX

31 Gorep p A bubmoreka [1OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npupoiHble BHICOKOMOJIEKYIISPHbIE COETUHEHUS bubnuorexa LHOK https://myschool.edu.ru/
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33 OCHOBHbBIE TOHSATHSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEIMHEHUI 1 bubnmoreka ITOK https://myschool.edu.ru/
34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COETUHEHUI. 1 BuGmorexa [IOK https/myschool.edu.ru/
[TnactMaccel, KayqykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTpOHHbIe Hn(ppoBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero ust

1 XUMHUYECKUN TEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIis aTOMOB 1 bubnmoreka ITOK https://myschool.edu.ru/
ITepuoanyeckuii 3akoH u llepuonnueckas cucTeEMa XUMUYECKUX 3JIEMEHTOB

2 P p ! . 1 Bubmiorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, uX CBI3b C COBPEMEHHOM TEOPUEH CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U UX

3 COCIMHEHUH 10 rpyIIaM U repruojaM. 3Ha4YeHUE EPUOANIECKOTO 3aKOHA U 1 bubnuorexa LIOK https://myschool.edu.ru/
cucTeMbl XUMHUYECKUX d1eMeHToB .M. MenneneeBa B pa3BUTHH HAyKU
Crpoenue BemiecTBa. XUMHUECKas CBA3b, €€ BUAbl, MEXaHU3MBbI

4 p . ’ ’ 1 Bbubmuoreka ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBaJIEHTHOU cBs3U. BogopoaHas cBs3b
BanentHoctb. DnekrpoorpunarenbHocTh. CTeneHnb okucieHus. Bemecra

5 POOIP 1 bubnuoreka LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS
[TonsiTve 0 nUCHIEPCHBIX cCUCTEMaX. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI.

6 P P P 1 bubmuoreka I1OK https://myschool.edu.ru/
MaccoBas 105151 BEIIECTBa B PaCTBOPE
Kitaccuukanys 1 HOMEHKIIaTypa HEOPraHU4ECKUX COETMHEHUI.

7 ¢ P P 1 bubmoreka [1OK https://myschool.edu.ru/
['eneTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3JIMYHbIX KJIACCOB
Knaccugukanus XuMHUuecKuX peakiuii B HEOPraHMUECKol 1 OpraHuYecKoil

8 XUMHH. 3aKOH COXPaHEHHS MAacChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuorexa LHOK https://myschool.edu.ru/
MPEBpALIEHMS] SHEPTUU IPU XUMHUECKHUX PEAKIUIX

9 CxopocTts peakiuu. OOpaTuMbie peakni. XUMUYECKOe PaBHOBECHE 1 bubmmoteka [IOK https://myschool.edu.ru/
[Tpaktuueckas padora Ne 1. «BiusiHue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMHYECKON peakLium»
OnekTponutuyeckas aucconuanus. [lonsaTie o BOJOPOJHOM MoKa3aresne

11 (pH) pactBopa. Peakuuu nonnoro ooMeHa. [ uapoian3 opraHuuecKux u 1 bubnuoreka IIOK https:/myschool.edu.ru/
HEOPraHMYECKUX BEILIECTB

12 OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonarue o0 snexTponuse 1 bubnuorexa LHOK https://myschool.edu.ru/
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pacIIaBoOB M PaCTBOPOB COJICH

13 KontponpHas pabora no pazueny «TeopeTnueckue OCHOBBI XUMUM) 1 bubmmoteka [IOK https://myschool.edu.ru/
Meraiuisl, ux nojaoxenue B Ilepuogudeckoit cucreMe XUMHYECKUX

14 snemenToB [I. . MenneneeBa u 0cCOOEHHOCTH CTpoeHHsI aToMOB. O01ime 1 bubnuoreka LIOK https://myschool.edu.ru/
¢u3nUecKkre CBOMCTBA METAIIJIOB

15 CnaBbl METAUIOB. DNEKTPOXUMUYECKUH PsIl HAPSKEHUM METaIOB 1 bubnuoreka LIOK https://myschool.edu.ru/

16 XI/IMI/IIieCKI/Ie CBOfISTBa BaKHEHIITHX MfTaJ'IJ'IOB (HaTpui, Kamui, Kaablui, 1 Butmorexa LOK https://myschool.edu.ru/
MarHui, aTfOMMHUIN) U UX COEAUHEHHH

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU M UX COCTMHEHU 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XHUMHUYECKHE CBOMCTBA IIMHKA, KeJie3a U MX COCIMHECHUM 1 bu6mmoreka I{OK https://myschool.edu.ru/

19 [Tpaktuyeckas padora Ne 2. "Pemienune skcriepuMEHTAIBHBIX 3a/1a4 110 TEMe 1 BuGmiorexa LIOK https://myschool.eduru/
«Meramib»"

20 Hemeraiel, ux nonoxenue B [leprnonnueckoi cucteMe XMMUYECKUX 1 BuGmorexa LIOK https://myschool.edu.ru/
anemenToB /1. 1. MennieneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB

21 dusnyueckre CBOMCTBA HEMETAIOB. AJUIOTPOIUS HEMETAJIJIOB (Ha IpUMepe L BuGmorexa [IOK https/myschool.edu.ru/
KHCTIopofa, cepbl, pocdopa u yriepoaa)

22 XUMUYECKHE CBOMCTBA raJON€HOB, CEPHI U UX COCAUHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

23 XvMHYeCKre CBOMCTBA a30Ta, (pocodpa n ux coenHEHU N 1 bubnuorexa LHOK https://myschool.edu.ru/

24 XVMHYECKHE CBOMCTBA yIiiepoa, KPEMHUS U UX COECIMHEHUM 1 bubnuorexa LHOK https://myschool.edu.ru/

25 [TprMeHeHne BaXXKHEUIINX HEMETAJIOB U UX COEIMHEHUI 1 bubnuorexa LHOK https://myschool.edu.ru/
O06o011eHre U cucTeMaTH3alys 3HaHui no reme «HemeTramiby.

26 Bbruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIUNA U TEPMOXUMHYECKHE 1 bubnuorexa LHOK https://myschool.edu.ru/
pacuéTsl

97 'l"[paKTquCKa"ﬂ pabota Ne 3. «PemieHune 3kcriepuMEHTAIBHBIX 3a/1a4 110 TeMe 1 BuGmiorexa LIOK https://myschool.edu.ru/

Hemeranmnsr"»
28 KonTponbhas pabora no temam «Metaiis» u «Hemeramibsi» 1 bubnuoreka IIOK https:/myschool.edu.ru/
29 Heoprannueckue u oprannueckue kuciaotel. Heopranuueckue u L BuGmmorexa LIOK https://myschool.edu.ru/

OpTraHU4YC€CKUC OCHOBAHUA
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AMoTepHble HeoOpraHM4YecKre U OpraHM4ecKrue COeAMHEHHUS.

30 1 bubmoreka [1OK https://myschool.edu.ru/
I'eneTnueckas CBsI3b HEOPTAHUYECKUX U OPTaHMYECKUX BEIIECTB

31 Ponb xuMuu B 06ecried4eHNH 3KOJIOrHYeCKOM, SHEPTeTUUECKON U TUIICBOM 1 BuGmorexa LIOK https://myschool.edu.ru/
0e301aCHOCTH, Pa3BUTHUN MEAUITUHBI

32 [IpencraBnenus 06v OOIINX HAYYHBIX MPUHIIMIIAX MTPOMBIILICHHOTO L Bumorexa LIOK https://myschool.edu.ru/
MOJIYYCHHS BAXKHEHIIINX BEILIECTB

33 UYenoBek B MUpPE BELIECTB U MAaTEPUAJIOB 1 bubnuoreka LIOK https://myschool.edu.ru/

34 XuMHS U 370pOBHE YEIIOBEKA 1 bu6mmoreka I{OK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAY; Axkimoneproe obmectBo «M3narenbctBo «IIpocBenieHmey

* Xumus, 11 xknacc/ I'abpuensa O.C., O0mecTBoO ¢ OorpaHUYCHHOM OTBETCTBEHHOCTHIO

«IPODAY»; AxkimonepHoe obmectBo «M3narenbctBo «IIpocBenienmey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. O.C.I'abpuens, [.I'.JIpicoBa «Xumus Meronudyeckoe nocodue — 6a30BbIi yPOBEHbY -
M.: Ipoca 2022 rog.

2. O.C.I'abpuensu, N.I.OctpoymoB, «O01mas XuMus B TeCTax, 3aja4ax, ynpakHeHusx. 11
kiace» — M.: Ilpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: Kontponbhbie u
MIPOBEPOYHBIE pabOThI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, [.I"JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HacronbHas kaura amns
yuutensi». Yacts 1 — M.: JIpoda, 2019 rox.

5. 0.C.I'abpuensn, ['.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHura 11
yuutens». Yacts 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OctpoymoBa «3agauu o XMMHHU U CIIOCOOBI UX
pewmenus» - M.: «/Ipoday, 2021rox.

7. B.I. lenncoa «Xumus 11 kinace noypousnsle riansl mo yueonuky O.C.I'abpuensHa,
I'T".JIsicoBoii» - Bonrorpan» Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectbl mo xumuu 11 kimacey, - M.: Dk3aMmeH,
2019r.

9.9. 0.C.I'abpuensu, N.IoctpoymoB « XuMU4EeCKUi IKCTIEpUMEHT B mikoie 11 kmacey; -

M.: Ipoda. — 2019 rox.



MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru ['azera «Xumus» U callT it yuuTens «5 uay Ha ypoK XUMUM»
http://him.1september.ru Enunas xomnekius IIOP: Tlpenmernas kosiekius « XuMusD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE SKCIIEPHMEHTHI:
xumus. Komnekiust Poccuiickoro 001eo0pa3oBarebHOTO opTaia

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

http://www alhimik.ru Beepoccuiickas onuMmnmaa NKOJIbHUKOB 10 XUMHUU
http://chem.rusolymp.ru Opranuueckast XMUMUS: AIEKTPOHHBIN YUCOHUK JIJIsSI CPEIHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHHU: JICKTPOHHBIN YU4eOHUK

http://www hemi.nsu.ru OTKpbIThIi KOJISIK: XUMHUSI

http://www.chemistry.ru JluctaHIiiOHHAs OJIUMITHAA [T0 XUMHHU: TCICKOMMYHHKAIIMOHHBIH

00pa3oBaTeIbHbII MPOEKT
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