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MHOACHUTEJIbHASA 3AIIUCKA

[IporpaMmMa 1o XMMUHM Ha YpPOBHE CpEOHEro OOIero odpa3oBaHUsl pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit ®enepannn,
TpeOOBaHUIi K pe3ybTaTaM OCBOCHUs (elepanbHOl 00pa3oBaTeNbHON MPOrpaMMBI CPEJHEr0 00IEro
obpazoBanust (OOI1 COO), npexacrasnennbix B denepaabHOM TOCyJapCTBEHHOM 00pa30BaTEIbHOM
cragpapre COQO, c¢ yuérom Kouuenuuu mnpenogaBanus y4eOHOro mpeaMmera «XUMHS» B
oOpazoBaTenbHBIX  opraHm3amusax  Poccuiickoit ~ Denmepanuy,  peanu3ylomUX  OCHOBHBIC
00pa3oBaTeIbHBIC MPOTrPaMMBI, U OCHOBHBIX MOJOKEHUH «CTpaTeruu pa3BUTHS BOCIUTAHHS B
Poccwuiickoit ®deneparuu Ha nepuoa g0 2025 rogay (Pacmopsbkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONpEAEIeHUI0 oluiell cTpateruu
00y4eHUs, BOCIUTAHUSI U PAa3BUTUSI 00YYAIONIMXCsl CPEACTBAMH Y4eOHOTo npenmera «XuMHUsD) JIIst
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KoHIeNTyaibHble monoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJEH, CONIepXKaHHs, Pe3yJlbTaTOB OOy4YeHHs W TpeOOBaHHUN K YpPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe — oOpa3oBaHHMe,  IOJy4aeMoe  BBIIYCKHUKaMH  00Ieo0pa3oBaTebHON
OpraHM3alliy, SIBISIETCS HEOTHEMJIEMOW YacThio MX oOpa3zoBaHHOCTH. OHO CIYXKHT 3aBEpIIAONIAM
9TANoOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEH, MPHCYIIUX
LENOCTHOM CHUCTeME XHMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaloTCsl TO3HAHHS 3aKOHOB
MPHUPOABI, POPMUPOBAHUS MHPOBO33PEHUSI U OOIIEH KYJNbTYyphl YENOBEKa, a TAKKE IKOJIOTUYESCKH
00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M IMPHPOJHOW cpene. Peanmmsyercs xummueckoe
oOpa3oBaHre OO0YYarOIIMXCS Ha YpPOBHE CpEaHEro o0Iero o0pa30BaHUs CPEACTBAMH YUeOHOIO
npenMera «XHUMUS», COJlEp)KaHHE M MOCTPOEHHE KOTOPOTrO ONPENENEHBl B MPOrpaMMe 10 XHMHUH C
y4éroM crenn(UKH HAyKH XHMHH, € 3HaueHUS B MO3HAHUM IPHPOABI M B MAaTEPHAIBbHON KU3HU
obmiecTBa, a Takke ¢ y4éToM OOmMMX Iened W NPUHIOWIOB, XapPaKTEPH3YIOIIMX COBPEMEHHOE
COCTOSTHHE CUCTEMBI CpeIHero oo1ero oopazoBanus B Poccuiickoit dexepanum.

XUMHS KaK DJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK HIPaeT 0coOyI0 poib B COBPEMEHHOMN
[UBUJIM3AIMM, B CO3MAaHUM HOBOM O0a3bl MaTepHaibHOH KyiabTypbl. OHa BHOCHT CBOM BKJIaJ B
(bopMHUpOBaHNE PALMOHATIBHOIO HAYYHOTO MBIIUICHHS, B CO3JaHME IEIOCTHOTO MPEICTABICHHUS 00
OKpY’KaloIlleM MHUpe KaK O eJUHCTBE NPHUPOIBI W YeJIOBEeKa, KOTopoe (OpMHUpyeTcs B XHMHHU Ha
OCHOBE TTOHHUMAHUSI BEIIECTBEHHOI'O COCTAaBA OKPY)KAIOIIEr0 MHpA, OCO3HAHUS B3aWMOCBS3H MEKITY
CTpPOCHHEM BELIECTB, X CBOMCTBAMH M BO3MOXKHBIMU 00JIaCTSIMU IPHUMEHEHUSI.

TecHo B3amMopeHCTBYS ¢ APYIMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMIIEMOM
Y9acThI0O MHUPOBOH KyJBTYpbI, HEOOXOANMBIM YCIOBHEM YCHEHIHOTO TPYJa W KU3HM KKIOTO WieHa
obmectBa. CoBpeMeHHass XUMHUS KaK HayKa CO3MAATeNbHAs, KaK HayKa BBICOKHX TEXHOJOTHIM
HarpaBjeHa Ha PeIIeHUe III00ATBHBIX MPOOIEM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPTeTUYECKOHN, TTUIIEBON, IKOJIOTHIECKON 0€30ITaCHOCTH 1 OXPAaHBI 3/IOPOBbBSI.

B coorBerctBuM ¢ OOmMMMH TENSIMH W TPUHIMIIAMH CPETHEro ooOmero o0pa3oBaHUA
comepxanue mpenMera «Xumus» (10-11 kmaccel, 0a30BBI YpOBEHb HM3y4Y€HHs) OpPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYIbTYpHYIO IIOATOTOBKY OOYYalOIIMXCS, HEOOXOIMMYIO MM JUIs
BBIPA0OTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIICIIHOTO BKIIOYEHHS B JKU3Hb COLUYMA,
NPOJOIDKEHHUS 00pa30BaHMS B PA3JIMUHbIX 00JIACTAX, HE CBSA3aHHBIX HEIOCPEACTBEHHO C XUMHEH.

CocraBngommMy npeaMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypehl — « OpraHuveckasi XUMUs» 1
«O0mas 1 HeopraHu4yeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KAaHUSI KOTOPBIX SIBIISIIOTCS
OCHOBBI 0a30BOH HayKW: CHCTEMa 3HAHWI MO HEOPraHWYECKOH XMMHUH (C BKIIOYEHHEM 3HAaHHU W3
o0mieli XMMUKM) M OpraHudeckod xumuu. GopMupoBaHUe JAHHOW CHCTEMbI 3HAHWU INPU WU3yYCHUH
npenMera oOecrednBaeT BO3MOXKHOCTh PAcCMOTPEHHUS] BCEr0 MHOTrooOpasusi BEIIECTB Ha OCHOBE
OOILIMX MOHSATHH, 3aKOHOB M TEOPHI XUMHUHU.

Crpykrypa coxmepxaHus KypcoB — «Opranundeckas xumus» M «OOmas M HeopraHuveckas
XUMHUsD» COpPMUpOBaHA B MPOrpaMMe MO0 XMMHU Ha OCHOBE CHCTEMHOrO MOJX0Ja K H3y4YEHHUIO



yuyebHOro Martepuana u O0OyCIOBIIEHA HWCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HaHUN Ha
OlpenenéHHbIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHWYecKOH XHMHUHU BEIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHUUYECKOW TEOPHH CTPOEHHS OPTaHUYECKUX COENMHEHUH, a Takxke
HAa YPOBHE CTEPEOXMMHUYECKUX W DJIEKTPOHHBIX MPEACTAaBICHUH O CTpOoeHHH BemecTB. CBeneHus: 00
M3y4aeMbIX B KypCe BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIIIEBOAOPOIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTHUBHBIX COCMHEHUI. B Kypce opraHmyeckoil XMMHH MOIYydYalOT pa3BUTHE cHOpMHUpOBaHHBIC Ha
YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHWs MEpBOHAYAIBHBIC MPEICTABICHUS O XUMHYECKOHW CBS3M,
KJaccu()MKAIIMOHHBIX IPH3HAKaX BEIIECTB, 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX CTPOCHUS, O
XUMHUYECKOUN peaKiuH.

[log HOBBIM yIrJIOM 3peHUS B TpeaAMeTe «XuMHs» 0a30BOr0 YpOBHSI paccMaTpUBAaeTCs
W3yYEHHBII Ha ypPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHsS TEOPETHYECKHU MaTephal |
(akToNOrNvYecKrue CBEJECHUS O BEIIECTBAX M XMMHUYECKOH peakiuu. Tak, B YaCTHOCTH, B Kypce
«OOmas W HeopraHWYecKas XHMHsS» OOYYAIOMIMMCSI TPEJOCTABISETCS BO3MOXHOCTH OCO3HATH
3HaYCHUE TEPHOJMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJONOTHYECKUX TMO3UIUH, TIyOxKe
MOHSITh UCTOPUYECKOE M3MEHEHUE (DYHKIIUH 3TOro 3aKoHa — OT 0000MmIaroNiel 10 OOBSICHSIONICH U
MPOrHO3UPYIOLIEH.

Enunas cucremMa 3HaHMI O Ba)KHEWILIMX BEILIECTBAX, MX COCTABE, CTPOEHMH, CBOMCTBaxX W
MIPUMEHEHNH, a TaKXKE O XUMHUUYECKHUX PEAKIHSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHseTcs B Kypcax 10 u 11 ximaccoB 3ineMeHTaMu coiepKaHusl, HMEIOLIIMHE KYJIbTYPOIOTHIECKUI
Y TPUKIaTHON XapakTep. DTH 3HAHHS CHOCOOCTBYIOT TIOHMMAHHMIO B3aWMOCBSI3U XMMHHU C JIPYTHMH
HayKaMH, pacKpbIBalOT €€ poib B IIO3HABATENFHOW W TPAKTHYECKOW AEATENbHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBAKECHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPHH M MPAKTHYECKHX
MIPUJIOKEHUH XUMHH, TIOMOTAlOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO
3HAYMMBIX TIPOOJIEMAax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICITHBATh HHPYOPMAIIUIO U TIPUMEHS T
e€ UM  TIONONHEHUS  3HAHWW, pEIIeHWd  HWHTEIUIeKTYaJdbHBIX M OKCIEPUMEHTaIBHBIX
WCCIIEZIOBATENbCKUX 3a1ad. B 1enmoM conepkaHue y4eOHOro mpeamera «XuMEsD) JaHHOTO YPOBHS
W3yUYCHHS OPHEHTHPOBAHO Ha (HOPMHPOBAHHE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKOH OCHOBBI JUIS
MOHUMaHus (UIOCOPCKUX WJIEH, TaKWX KakK: MarTephallbHOEe EIWHCTBO HEOPraHWYeCKOro U
OpPTaHWYECKOTO MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM M CTPOEHHUEM,
MMO3HABAaEMOCTh MPUPOIHBIX SBICHUN NYTEM OSKCIIEPUMEHTa W pEmIeHHS NPOTHBOPEUHUH MEXKIy
HOBBIMH (haKTaMH W TEOPETHYECKHMH TMPEIOChUTKAMH, OCO3HAHHE pPONH XHMHHA B DEHICHUU
JKOIIOTHYECKHX TMPOOJIeM, a Tarkke MpoOsieM cOepekeHHs] HIHEPTeTHYECKUX PECypCOB, CBHIPHS,
CO3JIaHUS HOBBIX TEXHOJIOTHH W MAaTEPUAIOB.

B mnane pemrenus 3amad BOCIIUTAHUS, Pa3BUTHS W COIHAIMA3ANNAN OOYJafOIIUXCA TMPHHATHIC
MporpaMMoOid TI0O XHMHUH TOAXOABI K ONpENeJeHHUI0 CONEpKAHUS W TIOCTPOCHHUS TIpeaMeTa
MpeaycMaTpUBalOT (OPMHUPOBAHME YHUBEPCATBHBIX YYeOHBIX MJEHCTBHI, HMEIOMMX 0a30Boe
3HAUYEHHE U Pa3INYHBIX BUJOB JIEITEIHLHOCTH: PEUISHHs Mpo0ieM, MOUCKa, aHam3a u 00paboTKu
nH(popMaIuy, HEOOXOAWMBIX [UISI TPUOOPETEHHs] OMBITa MPAKTHYECKOW W WCCIIEHOBaTEbCKOM
JeSITeThHOCTH, 3aHIMAFOIIEH BAKHOE MECTO B TIOZHAHUHN XUMHUH.

B mpaxTuke mpenosaBaHus XUMHHM Kak HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHWs, TaK U Ha
YpOBHE CpeqHero o0Iero o0pa3oBaHus, MPH OMPEIEIIEHUN CONEPKATENFHON XapaKTePUCTHKH eneit
WM3y4eHUs TpenMeTa HaNpaBICHHEM IIePBOCTEIIEHHONM 3HAYMMOCTH TPAIAWIIMOHHO MPHU3HAETCS
(opMupoBaHHE OCHOB XHMHYECKOW HAyKd Kak OOJaCTH COBPEMEHHOTO eCTeCTBO3HAHU,
MIPAKTUYECKON JIEATENIbHOCTH YEeIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHpPOBOH KymbTyphl. C
METOJMYECKON TOYKH 3PEHUS TaKoW MOAXON K OMpEeelIeHUIO IeNiell M3Y4YeHUs TpeaMeTa SBIIIETCS
BITOJTHE OIPAB/JIaHHBIM.

CornacHo TaHHOW TOYKE 3pEHHUS TJIABHBIMH HENSIMU U3y4eHHs penaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10 —11 xi1.) sBIISIFOTCS:

e (dopMHpOBaHME CHUCTEMbl XWMHUYECKMX 3HAaHUM KaKk BaKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HaYyYHOM KapTHUHBI MHpPa, B OCHOBE KOTOPOM JEXKaT KIIOYEBbIC IOHATHUS,
(yHIIaMeHTanbHBIE 3aKOHBI M TEOPUM XWUMHH, OCBOCHHE S3bIKA HAayKH, YCBOGHHE H



MMOHMMAaHWE CYIIHOCTH JIOCTYIHBIX OOOOIICHHWI MHPOBO33PEHUECKOrO  XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (GopMHpOBaHHE M Pa3BUTHE NPEACTABICHHA O HAyYHBIX METOJNAX IO3HAHUS BEIICCTB H
XUMHYECKUX PeaKIuii, HEOOXOMUMBIX JUIsl TPUOOPETEHUSI YMEHHUI OPHUEHTHUPOBATHCS B MHPE
BEIICCTB M XHMMHUYECKUX SBJICHHI, HMMECIOIIUX MECTO B TIPUPONC, B MPAKTUUECKOU U
MOBCEIHEBHOM KM3HHU,

® Dpa3BUTHE YMEHUH U CIOCOOOB JICATEIBHOCTU, CBS3aHHBIX C HAOJIOJCHUEM U OOBSICHCHUEM
XUMHYECKOTO JKCHEPUMEHTa, COONIOJICHUEM TMpaBWJI  O€30MacHOro  oOpaiieHus ¢
BEIICCTBAMU.

Hapsiny ¢ stum, comepskaTelbHasi XapaKTepPUCTHKA IEIed M 3ajJa4 M3y4YCHHUS IpenMeTa B
IporpaMMme 1Mo XMMHH YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHUU C HOBBHIMU MPHUOPHUTETAMU B
cUCTeMe cpenHero oomiero oopasoaHus. CerojiHs B MpernojaBaHUM XUMHU B OOJIBIICH CTEIIEHU
oT/HaéTcs MpeNnoYTeHUEe MPaKTHYECKOH KOMIIOHEHTE COJepKaHMsl OOyUeHHs, OpUEHTHPOBAHHOW Ha
MOJrOTOBKY BBITYCKHUKA 00111€00pa30BaTEeNbHON OpraHu3ally, BIaJeioNIero He HabopoM 3HAHUM, a
(HhyHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMH aKTUBHOTO TOJIYYCHHUS 3HAHUUM U
MIPUMEHEHHS UX B PEATTLHOM KU3HH [T PEIICHHS TPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NpH W3YUCHUH MPEAMETa «XUMUS» JOMUHUPYIONIEEe 3HAYCHUE TTPHUOOPETAIOT
TaKue ey U 3a]1a4d, KakK:

ajanTaius 00yJaroIluXCsl K YCIOBHUSM JUHAMHYHO Pa3BUBAIOIICTOCS MUpa, (pOpMHpPOBaHUE
MHTEIUICKTYaJIbHO  pPAa3BUTOM  JIMYHOCTH, TOTOBOH K CcaMOOOpa3oBaHUIO, COTPYIHUYECTRBY,
CaMOCTOSITCIPHOMY TIPHHATHIO TPAaMOTHBIX PEIICHWH B KOHKPETHBIX JKMU3HEHHBIX CHUTYaIHSX,
CBSI3aHHBIX C BEIIECTBAMHU M UX IIPUMEHECHUEM;

(hopmupoBaHre y 00YJAIONTNXCS KITIOUYEBBIX HABBHIKOB (KITFOUEBBIX KOMIIETCHITHI), MMEIOIIIHX
YHHBEpCaJIbHOE 3HAYCHHE JIsl Pa3TIMYHBIX BUJIOB JICITEIHHOCTH: PEIICHHS MPOOIIeM, IOMCKa, aHATIH3a
n 00paboOTKM WHQPOpMAIMK, HEOOXOIAMMBIX Ui MPUOOPETEHUS] OIbITA JIEITENLHOCTH, KOTOpas
3aHUMaeT Ba)KHOE MECTO B ITO3HAHWM XUMHH, a TaKkKe JJIS OLEHKA C TO3HIMHA SKOJIOTHYECKOMH
0e30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMUMHYECKHX IPOIIECCOB HAa OpPTaHW3M HYeJOBEKa U
MIPUPOITHYIO Cpemy;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, HWHTEIICKTYaNbHBIX M TBOPYECKHX CIIOCOOHOCTEN
00yJarommxcsi: CIIOCOOHOCTH CaMOCTOATENBHO TPUOOpETaTh HOBBIE 3HAHUS 110 XHUMHHA B
COOTBETCTBHH C JKH3HEHHBIMH MOTPEOHOCTSIMH, HCIIONB30BaTh COBPEMEHHBIE HH(OPMAIMOHHBIE
TEXHOJIOTUW JJIsl TIOMCKA W aHai3a y4eOHOM W HAayYHO-TIONMYJSIPHONH HH(OpPMAanuyd XUMHYECKOTO
COJIepKaHMS;

(hopMupoBaHUE W Pa3BUTHE Yy OOYYAIOIIMXCS ACCOMMATUBHOTO W JIOTHYECKOTO MBIIIICHUS,
HaOI0TaTeTFHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH,
MIpY TJTAHUPOBAHUH U TIPOBEJICHUH XHMHYECKOT0 IKCIIEPUMEHTA;

BOCTIHTaHNE y 00Y4arOMMXCsl yOSKIEHHOCTH B TYMaHUCTHYECKOW HAIPABICHHOCTH XUMHH, €€
Ba)KHOW POJIM B PEIIEHUH TI00ATBHBIX MPOOJIEM PallHOHAIFHOTO MPHPOIONIONB30BAHHS, TIOMTOTH SHIS
JHEPTeTUYECKUX PECYpCOB M COXpPaHEHHWS HPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTMMOCTH
OepeXHOTO OTHOMIEHHS K TPUPOAE ¥ CBOEMY 3II0OPOBBIO, a TakKe NPHUOOPETEHUs OIbITa
WCIIONB30BAHUS TIOMYIEHHBIX 3HAHUN TSl IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIlAAX, CBSI3aHHBIX C
XUMHUYECKUMHU SBICHUSMHU.

B yueObHOM 1uUTaHE cpemHero oOmiero ooOpa3oBaHHUS MpeaMeT «XUMHUsS» 0a30BOTO YpPOBHS
BXOJUT B COCTaB MPEIMETHOMN 005acTH «EcTecTBEeHHO-HAYYHBIE IPEAMETH.

OOmiee 4mMCIO 4YacoB, OTBEAEHHBIX IS W3YyYEHHUS XWMHU, Ha 0a30BOM YpPOBHE CPETHEro
obmrero odbpazoBanus, coctanisier 68 gaco: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kmacce —
34 gaca (1 qac B HEJICITIO).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI OPraHNYecKOil XMMHUH

Ilpenver opraHv4eckoll XUMHM: €€ BO3HMKHOBEHHME, Pa3BUTHUE M 3HAYEHUE B MOIYYEHUH
HOBBIX BEIECTB M MaTepuajoB. Teopus CTpoeHusl opraHnyeckux coeauHeHuit A. M. bytieposa, eé
OCHOBHBIE TIONOKeHHA. CTpyKTypHbIE (QOpMYJbl OpPraHUYECKHX BelIeCTB. [ OMONOrus, M30MepHsl.
XuMuueckas CBSI3b B OPraHUuYCCKHUX COCIUHCHUAX — OJUHAPHBIC U KPATHBIC CBA3U.

[Ipencrasnenne o kinaccu(UKAUM OpPraHUYECKHX BellecTB. HOMEHKIaTypa OpraHU4ecKHx
COEIMHEHUHN (CHCTeMaTH4ecKas) U TPHUBHAJIbHBIE HA3BaHWS BAKHEHIIMX TpEICTaBUTENEH KIaccoB
OPraHnvYCCKNX BCIICCTB.

3KCHepI/IMeHTaJ'ILHLIe METOABI M3Y4YCHHUA BEHICCTB M HUX HpeBpameHHﬁ: O3HAaKOMJICHHUE C
oOpaslaMi OpraHWYeCKUX BEIIECTB M MaTephallaMd Ha WX OCHOBE, MOJIEJMPOBAHUE MOJEKYI
OpPraHn4eCKruX BEOICCTB, Ha6H}OJIeHI/Ie " OIMMCaHUEC NEMOHCTPAIIMOHHBLIX OIIBITOB IO MNPEBPAIICHUIO
OpraHMYECcKHX BEIIECTB MPU HATPEBaHWU (TUIABJICHUE, OOYTIIMBAHUE U TOPEHNUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHH psana. Meran W 53TaH — MpocTedmIne
MPEACTABUTENN AJIKAHOB: (DM3MYECKHE U XUMHUYECKHE CBOMCTBA (peaKlMW 3aMeIeHUs M TOPeHHs),
HaXO0XXACHUEC B IIPUPOJE, MOJTYUCHNEC U ITPUMCHCHUEC.

AJNKEHBI: COCTaB W CTPOEHHUE, TOMOJOTHYECKHH pSAA. DTWIEH M TPONUIIEH — MPOCTEUIIne
MPEACTABUTENN AIIKCHOB: (U3MUYECKHEe M XHMHUYECKHE CBOMCTBa (peakluu TUAPUPOBAHHMS,
raJIOreHNPOBAHMS, THAPATALNHN, OKUCICHUS U TIOMMEPHU3aIiH ), TIOTydYeHNE U IPIMEHEHHE.

Ankanvensl: OyramueH-1,3 u MermnOyragueH-1,3: cTpoeHHe, BaKHEHIIME XUMHUYCCKHE
cBo¥icTBa (peakius nonuMepu3anun). [lomydeHrne CHHTETHYECKOro KaydyKa v Pe3HHBI.

AJIKAHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUSCKUN P, ALETHICH — IPOCTEHIIIHIA
MIPECTaBUTENbh AQJIKHHOB: COCTaB, CTpOeHHe, (PU3MUecKue M XHMHYECKHE CBOWCTBA (peakuuu
THUAPUPOBAHIS, TAIOTEHUPOBAHUS, THAPATAINH, TOPEHHUS), TOTyYeHHE U TPUMEHEHHE.

Apensl. benson: coctaB, crpoeHHe, GHU3WYECKHE W XHMHUYECKHE CBOWCTBA (peakInH
TaJIOTEHUPOBAaHUS W HHATPOBAHUS), IIONydeHHe W TpHMeHeHHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceolcmea (peakyuu 2an02eHUpPOBAHUs U HUMPOBAHUs), NOIYYeHUe U
npumenenue.  TOKCMYHOCTH  apeHOB. l'eHermdeckass  CBSI3b  MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUIEKAIIMMHA K Pa3TNIHBIM KJIaCcCaM.

[Ipupomusie ncrounnkw yraeBogopoaoB. [IpuponHsiii ra3 u momyTHbe HE(TsIHBIE ra3bl. HedTh
n eé mnpoumcxoxkaeHne. CrmocoObl mepepaboTki HepTH: TIeperoHKa, KPEKWHT (TepMHYECcKHH,
KaTamuTHdecKuii ), muponu3. [IpomykTsl mepepaboTku HeTH, UX IPUMEHEHNE B MIPOMBIIUIEHHOCTH H
B ObITy. KaMeHHBIN yronb v MPOAYKTHI €ro nepepadoTK.

OKCIIeprIMEHTANbHBIE METONIBI HM3y4YeHHsI BEIIECTB M WX MPEBpalleHHil: O3HAKOMIIEHHE C
oOpasmamMul TIacTMAacC, KaydyKOB W Pe3WHBI, Koeknuu «HepTs» m «YTOmb», MOAenTupoBaHUE
MOJIEKYJT YTIIEBOAOPOJIOB U TalOTEHOMPON3BOIHBIX, TIPOBENEHNE MPAKTHYECKON PaOOThI: MOMTyUYEeHUE
STUIJIEHA ¥ U3YYEHUE er0 CBOWCTB.

Pacuérabie 3amaum.

Brruncnenus mo ypaBHEHHIO XUMHUYECKOH peaknuu (Macchl, 00béMa, KOIUYECTBA UCXOIHOTO
BEIlleCTBa WIIM MPOAYKTa PEaKIUU 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIIECTB WJIH MPOIAYKTOB PEAKIIUN ).

Kucnopoacoaep:xaniue opranndeckue coeTuHeHUs!

[IpenensbHble OOHOATOMHBIE CHOHUPTHL. MeETaHOI M 3TAHON: CTpPOEHHE, (U3HYecKue |
XMUMUYECKHE CBOMCTBAa (peakUWd C aKTHUBHBIMUA MeTallaMH, TaJIOT€HOBOAOPOAAMH, TOpEHHE),




npuMeHeHne. BogopoaHsie cBA3KM MeXay MOJeKyJdaMu CHUpToB. [lelicTBME MeTaHoNa M 3TaHONA Ha
OpPTraHM3M YellOBeKa.

MHOroatoMHbI€ CIUPTHL. DTUICHIIIMKONb U TIULEPUH: CTPOSHHE, (PU3NIecKrue U XUMUYECKIE
CBOMCTBa (B3aMMOJCHCTBHE CO LIETOYHBIMH METaJUIaMHU, Ka4eCTBEHHAs! PEaKIysi Ha MHOTOaTOMHBIC
cupThl). JlelicTBUE Ha OpraHu3M denoBeka. [IpuMeHeHne rueprHa U STUIICHTITUKOISL.

@deHon: cTpoeHHnE MONEKYbl, (U3NYECKHE U XMMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHona.
[Mpumenenue deHomna.

Anbaerunsl u kemoHwvl. DopManbleru, aleraibIerua: CTpoeHne, GU3NUecKue U XUMHUYECKU e
CBOWCTBa (peaKklUMH OKHUCIEHUS W BOCCTAHOBJIEHMS, KA4eCTBEHHBbIE pEAKLMH), IOIy4YeHUE WU
MIpUMEHEHHE.

OnHOOCHOBHBIE TIpenenbHble KapOOHOBBIE KHCIOTHL. MypaBbHHAs M YKCYCHas KHCIOTHI:
cTpoeHne, (HU3NYECKHE M XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIME JUIS KJIACCa KHUCIIOT, PeaKIHs
sTepuduKanum), moyyeHrne u npuMeHenrne. CTeapuHoBas U OJICMHOBAS KUCIOTHI KaK IPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHCIIOT. MbLIa KaK COJTM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOoIIIee JIeiicTBHE.

CnoxHble 3QHpBl KaK TPOU3BOJIHBIC KApOOHOBBIX KHUCIOT. [HIPONU3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus xxupos. [Ipumenenne sxupos. bruonornueckas poib )KUPOB.

VYrneBonsl: cocTaB, KiacCH(pHKALUs YrieBoAOB (MOHO-, JM- W TOJIWcaxapuibl). [Jroko3za —
MPOCTEHWINIT MOHOCAaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYNIbl, (HU3NYECKHEe U XHMHUYECKUE
cBoiicTBa (B3amMmojeiicTeue ¢ ruapokcuaoM Menu(ll), okucnenne amMMHadHBIM PacTBOPOM OKCHIIA
cepedpa(l), BoccTaHOBJICHHME, OpOKEHHE TJIIOKO3bl), HAXOKICHHWE B MPHUPOJE, NPUMEHEHUE,
6uonornyeckas pons. PotocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u memmonoza kKak mpupofaHble momuMepbl. CTpoeHHe Kpaxmaia U IENTFONO3BL.
du3uvecKkrne 1 XMMUIECKHe CBOWCTBA KpaxmMaia (THAPOIN3, KadeCTBEHHAS PEaKIUsl C HOIOM).

OKCIepUMEHTalbHble METOIbl M3Y4YEHHMs BEIIECTB M HUX IpeBpalleHHUil: IpoBeICHUE,
HaOJI0ICHUE U OIMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKIUU
OTHOATOMHBIX CIUPTOB (OKHMCIeHWE »dTaHoma okcumoMm Meau(ll)), MHOTOaTOMHBIX —CITUPTOB
(B3ammogpeiicTBue rauiepuHa ¢ ruapokcuaoM Menu(ll)), ampmernmmoB (OKHCIIEHHE aMMHUAYHBIM
pactBopoM okcuma cepedpa(l) m rmmpokcmmom menu(ll), B3ammopeicTBre Kpaxmajga ¢ HOAOM),
MIPOBENCHUE TPAKTUYECKON pabOTHI: CBOMCTBA pacTBOPa YKCYCHOU KHCIIOTHI.

PacuérHble 3amaun.

Bbruucnenns no ypaBHEHHIO XMMUYECKOH peakiuu (Macchbl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEILECTBA WX MPOIYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OIHOIO M3 MCXOAHBIX
BEILECTB UJIM MIPOLYKTOB PEAKIINN).

A3oTconepKalie OpraHuuecKre COeANHEHNS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHuyYecKue coenuHeHus. Du3ndeckue M XUMUYECKHE
CBOMCTBa aMHHOKHCJIOT (Ha MpUMepe IHLKHA). bronoruueckoe 3HaueHne aMuHOKUACIOT. [lenTumpt.

benku kak mnpuponHbIE BBICOKOMOJIEKYJSIpHBIE coequHeHUs. llepBuuHas, BTOpUYHAs U
TpeTH4YHast CTPyKTypa OenkoB. XHMHUYECKHE CBOICTBa OENKOB: THIPONIN3, JEHATypauus,
Ka4yeCTBEHHBIE PEaKIMH Ha OCIIKH.

OKCHepUMEHTalbHbIE METOAbl H3YYEHMsI BEIIECTB M HX NpeBpalleHHi: HaOloJeHuEe U
OIIMCAHNE JIEMOHCTPALMOHHBIX OIBITOB: ACHATypaLusl OeJIKOB IpU HAarpeBaHUM, LIBETHBIC PEAKLUU
OEJIKOB.

BbicokomoJieky/IsipHbIe cOeIMHEeHHU s

OcCHOBHbIE TIOHSITHA XHMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IIOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMY, CPEOHssI MOJIEKyJsipHas macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUH — IOJIMMEPHU3aLNs 1 TOJTMKOHAECHCALINS.

OKCHepuMeHTaIbHbIE METOAbl HM3Y4YEHHUS BEIIECTB M HMX MPEBPAILICHUN: O3HAKOMIICHHE C
o0pa3uamu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KayUyKOB.

MexnpenMeTHbI€ CBSI3H.



Peanuzanms MeXnpeAMETHBIX CBS3€d NMpH W3y4eHUH oOpraHudeckod xummu B 10 Kiacce
OCYLIECTBIICTCS Yepe3 MUCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHSTHH,
SIBIISTIOIINXCSL CHCTEMHBIMH JIJIs1 OTJETIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmmue ecTecTBEHHO-HAYYHbIE TIOHATHS: SBIICHUE, HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaln3, CHHTE3, Kiaccu(uKalus, TMepUOAUYHOCTh, HAOIONECHHE, HW3MEpPEHHEe, JKCIICPUMEHT,
MOJIETTUPOBAHUE.

Odusnka: matepusi, SHEPTHs, Macca, aToM, 3JICKTPOH, MOJIEKYJa, DHEPreTUYECKU YPOBEHb,
BEILIECTBO, TENIO, 00bEM, arperaTHOe COCTOSHHE BEIIECTBa, (PM3UUECKHE BETUYMHBI M CAWHUIIBI UX
H3MepeHHS.

Buonorus: xierka, opraHusM, Ouocepa, OOMEH BEIIECTB B OpraHusMe, (OTOCHHTE3,
OMONOTMUECKH aKTUBHBIE BelecTBa (OCIKU, YIIIEBOMABI, JKUPBI, (PEPMEHTHI).

I'eorpadusi: MuHepanbl, TOpHBIE TOPO/IBI, TIOJIE3HBIE HCKOMTAEMbIE, TOIUIHBO, PECYPCHI.

TexHoNOrMs: TMHINEBBIE MPOAYKTH, OCHOBHI PAllMOHAIBLHOTO MHTAHHS, MOIOIINE CPEJICTBa,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MaTepHaibl M3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XHMHHU

Xumuueckni  dneMeHT.  AToM. fnpo  aroMa, HW30TONBI.  DJIEKTPOHHAs — 00OJIOYKa.
DHepreTryecKrne YpOBHH, MOAYPOBHH. ATOMHBIE OpOuTamu, S-, pP-, d- smementsr. OcobeHHOCTH
pacnpeneneHHust SJIEKTPOHOB IO OpOWTANsIM B aTOMaxX »3JIEMEHTOB IIEPBBIX UYETHIPEX TEPHUOJOB.
ONeKTpOHHAS KOHPHUTYPAITHSI aTOMOB.

Ilepuognueckuit 3akoH u Ilepuoanyeckas cucremMa XAMHUYeCKux »dyemeHTtoB J[. M.
MenneneeBa. CBs3b IEPUOAMIECKOT0 3aKOHA U [leproanaeckoi CHCTEMBI XUMHUYECKUX 3JIeMEHTOB /.
W. MenneneeBa ¢ COBPEMEHHOUW TEOpHEH CTPOCHMS aTOMOB. 3aKOHOMEPHOCTH W3MCHECHHS CBOHCTB
XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIIaM U MeprUoJiaM.
3HadeHNe MePUOANYECKOr0 3aKOHA B PA3BUTUN HAYKU.

Crtpoenmue BemiecTBa. XUMHUYECKas CBS3b. BHUIIBI XUMUYECKOW CBA3H (KOBaJICHTHAS HEMOJSIPHAS
Y TIONIApHAasl, HOHHAS, MeTajuTndeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHONH XMMHYECKON CBS3H
(oOMeHHBII u JIOHOPHO-AKIICTITOPHBIH ). Bomopomnas CBSI3b. BanentHOCTb.
OnexTpooTpunaTenbHOCTh. CTeneHb OKUCIeHus. IOHBI: KaTHOHBI 1 aHUOHBI.

BemmectBa MONEKymsIpHOTO W HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH TIOCTOSHCTBA COCTaBa
BelecTBa. THIBI KPHUCTANTUYECKUX PEMIETOK. 3aBUCHMOCTh CBOWCTBA BEMIECTB OT THIIA
KpUCTaJUIMYECKON pEelIETKY.

[lonsTre o mucriepcHBIX cucTeMax. VICTHMHHBIE W KOJUIOMIHBIE PacTBOpPHL. MaccoBasi JoIs
BEIIleCTBa B PacTBOPE.

Kraccudukanms HeopraHuveckux coeaumHeHni. HomeHkIaTypa HEOpraHWYeCKHX BEIIEeCTB.
I'enerndeckas CBs3b HEOPTAHUYECKHUX BEIIECTB, MPUHAIISKANINX K PA3IAIHBIM KIIaccaM.

Xumudeckas peakmusa. Kriaccubukanmuss XUMHAYECKHX pPEAKIWd B HEOPTaHUYECKOH U
OpPTaHWYECKOH XMMHH. 3aKOH COXpPaHEHHS MacChl BEIIEeCTB, 3aKOH COXpaHEHHS W IpeBpaIleHus
SHEPTHH MTPH XUMHYECKUX PEaKIIHsIX.

CKOpOCTh peakiuu, €€ 3aBHCHMOCTh OT pa3iudHbBIX (pakTopoB. OOpaTUMBIE pEaKIHH.
Xumudeckoe paBHoBecue. DakTOPHI, BIUSIONME HA COCTOSHAE XUMHUYECKOTO paBHOBecus. [IpuHIInI
Jle HlaTenbe.

OnexTponutudeckas aucconnanua. CuibHble W ciabble anmekTponutThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHUCasl, HEUTpabHas, ET0YHASL.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.



OKcnepuMeHTalbHbIe METO/IbI U3YyUECHHUS BEIIECTB W MX MPEBPALICHUI: JEMOHCTpAIHs TaOIHIl
«Ilepuognueckas cucteMa xumudeckux osiaemeHtoB [I. WM. MenneneeBa», usyueHue mopeneit
KPHUCTAJUIMUECKUX PElIETOK, HAaOIr0IeHre U ONUCAaHNe IEMOHCTPAIIMOHHBIX 1 JJAOOPaTOPHBIX OMBITOB
(paznoxkeHue MepoKCUAa BOAOPOAA B MPHUCYTCTBHM KaTajlM3aTOpa, OMpPENeNeHHuEe CPeabl PacTBOPOB
BEIIECTB C IIOMOIIbIO YHWUBEPCANBHOIO WHIWKATOpA, PEaKIMd HOHHOrO oOMeEHa), IMpOBelcHUE
MPaKTUYEeCKON paboThl «BiusHue pa3nudHbix GakTOpoB HA CKOPOCTh XUMHUYECKOH PEaKIIUN.

Pacuérneie 3amaun.

Pacuérel no ypaBHEHUSM XUMHUYECKUX PEAKLUN, B TOM YMUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyéThl C UCIOIb30BAaHUEM TOHATHS «MaccoBasi J0JIs BEIIECTBAY.

Heopranuyeckass XumMus

Hemeramnsl. [Tonoxenne HemeraisioB B [lepuonnueckoil cucteMe XUMMHUYECKUX 3J1EMEHTOB /I,
N. MenneneeBa 1 0cOOEHHOCTH CTPOEHMS aTOMOB. DH3HUECKHE CBOMCTBA HEMETANIOB. AJUIOTPOMHS
HEMETaJIOB (Ha IpUMepe KUCIOopoa, cephl, pocdopa u yriepozaa).

XHMMHUYECKHE CBOMCTBA BAXKHEHIIIUX HEMETAJUIOB (TaJIOT€HOB, Cephl, a30Ta, hocdopa, yriaepoaa
Y KPEMHHUS) U UX COeMHEHUH (OKCHIOB, KHCIOPOACOAEP KAIINX KHCIOT, BOJOPOJHBIX COEANHEHHI).

IIpumeHeHre BaXXHENIIIMX HEMETAJUIOB U UX COCUHEHUH.

Meramibl. [lonoxxenne merainos B Ilepuoauueckoil cucreMe XUMHUYECKUX 3nemeHTos I, M.
MenneneeBa. OcOOEHHOCTH CTPOCHHS 3JEKTPOHHBIX 000JI0YeK aToMoOB MeraimioB. OOrmme
¢m3nueckue cBoicTBa MeTayimioB. CIUTaBbl METAIOB. ODIEKTPOXMMUYECKHH PSI  HAMPSKEHHH
METaJIJIOB.

XHUMHUYeCKE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPHUH, KA, KaJIBIIU, MAarHUH, ATFOMUHUH,
LIWHK, XPOM, JKEJIe30, MEJIb) U UX COEIUHEHHH.

Oo6mume crocoObl MoTy4YeHus: MeTayuioB. [IpuMeHeHre MeTasiioB B OBITY M TEXHHKE.

OKCIIeprMEHTANbHBIE METOIBI M3YUEHUS BEIIECTB M WX MPEBPAICHHUN: M3ydeHNE KOJJIEKIUU
«MeTaJyIel M CIUTaBEI», 00pa3IloB HEMETAJUIOB, PELICHIE IKCIIEPIMEHTAIBFHBIX 3a/1a4, HaOMIOIeHe 1
OIMCaHWE AEMOHCTPAIIMOHHBIX ¥ JIAOOPATOPHBIX OIMBITOB (B3aMMOEHCTBHIE THAPOKCH A ATFOMUHUS C
pacTBOpaMu KHCIIOT U IIeNIoYeii, Ka4eCTBEHHbBIE PEAKIINK Ha KATHOHBI METAJLIOB).

Pacuérnrie 3amaun.

Pacuérer Macchl BelecTBa MM 00BEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
nin 00BEMY OJHOTO W3 yYACTBYIOUIMX B PEAKIIMH BEIIECTB, pacd€Thl Macchl (00bEMa, KOJIMYECTBa
BEIleCTBa) IPOAYKTOB PEAKITHH, €CIIH OJTHO U3 BEIIECTB HMEET MPUMECH.

XuMHS U KU3Hb

Ponp xumum B 0OeCIIEUeHUH SKOJIOTHYECKON, DSHEPTreTHYeCKOM M IHINECBOW O€3011acHOCTH,
pa3BuUTUU MenuUUHbL [IoHATHE 0 HAYYHBIX METOAAX [MO3HAHUS BELIECTB U XUMUYECKUX PEaKLUi.

[IpencraBnenuss 00 oOMMX HAayYHBIX NPHUHIUNAX MPOMBIIUIEHHOTO MOTYYEHHUS Ba)KHEHIINX
BELLECTB.

UenmoBek B MUpE BEIIECTB W MAaTEpUAJIOB: BaXKHEHUIIME CTPOUTENbHBIE MAaTEpUabL,
KOHCTPYKLIMOHHBIE MAaTepHalbl, KpacKH, CTEKJIO0, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTepuaibl, OpPraHNYECKHUE U MUHEPAIbHBIE YA00pEHUSI.

XuMHUS U 340POBbE YETIOBEKA: IIPaBUjIa UCIOJIb30BAHMS JEKAPCTBEHHBIX MPENapaToB, MpaBUiia
0€30IacHOT0 UCTIONBF30BAHMSI ITPETIapaToB OBITOBOW XMMHH B TTIOBCEHEBHOMN KH3HM.

MexnpenMeTHbIE CBSI3H.

Peanm3arms MeXIIpeqMETHBIX CBs3€i MpH W3ydeHWH oOmIell W HeopraHWdeckoi xumuw B 11
KJIACCE OCYIIECTBIIAETCS Yepe3 MCIOIb30BaHME KaK OONIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, Tak U
MOHSITUH, SIBJSIOLIUXCSI CHCTEMHBIMU JJIs1 OTJIENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecrecTBEHHO-HAYYHbIE TIOHATHS: HAaydHBIA (DakT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KIaccu(pHuKanmsl, IepruoJNIHOCTb, HAOII0AeHUE, SKCIIEPUMEHT, MOJISIIMPOBAaHNE, U3MEPEHHE,
SIBJICHHE.

®dusuka: Marepus, HHEPIHsd, Macca, aToOM, 3JEKTPOH, HPOTOH, HEWTPOH, HWOH, H30TOIl,
PaZnOaKTUBHOCTb, MOJIEKYJIAd, JHEPreTUYECKUH YpOBEHb, BEILECTBO, TENO, O0BEM, arperaTHoe
COCTOSTHHE BeIlecTBa, (PU3NUECKUE BETMUNHBI U €AMHUIIBI UX U3MEPEHHSI, CKOPOCTb.



buonorus: KJIETKa, OpraHmus3M, 3KOCUCTEMA, 6noc¢)epa, MakKpoO- U MUKPO3JICMCHTEI, BUTAMUHBI,
obMeH BCIICCTB B OpTraHHU3MC.

Feorpa(bml: MHHEpaJbl, TOPHBIC TOPOABI, IMMOJIEC3HBIC HCKOITACMbIC, TOIIJIMBO, PECYPCHI.

TexHonorus: XuUMHYCECKas MMPOMBIIIJICHHOCTh, MCTAJUIYPTHA, IMMPOU3BOACTBO CTPOUTCIBHBIX
MaTepualoB, CEIIbCKOX035IMCTBEHHOC IMPOU3BOJACTBO, nunieBas IMPOMBIIIIJIICHHOCTD,
q)apMaHeBTI/I‘IGCKaSI IMPOMBIIIIJICHHOCTb, MPOMU3BOACTBO KOCMETHUYCCKHUX MPCrapaToB, IMPOU3BOACTBO
KOHCTPYKIHMOHHBIX MaTcpuaios, QJICKTPOHHAasA IMPOMBIIIJICHHOCTD, HAaHOTCXHOJIOT'UH.



[INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOTPAMMEI 110 XMUMHUN HA BA30BOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranapivBaeT TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHUS 00YYaIONIMMHKCS IPOrpamMm
cpenHero ooOmiero o0pa3oBaHUsl (JMYHOCTHBIM, METampeIMEeTHBIM U MpeaMeTHbIM). HaydHo-
METOANYECKOH OCHOBOH yIsi pa3pabOTKH MJIaHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPamMM CPETHETO
o0111ero 00pa3oBaHusl SBISETCS CUCTEMHO-ICATEIbHOCTHBIN MTOIX O/,

B cooTrBercTBUM C CUCTCMHO-ACATCIIbHOCTHBIM  IMOAXOAOM B CTPYKTYpPEC JMYHOCTHBIX
PE3YIBTAaTOB OCBOEHHS IpeaMeTa «XHMHUs Ha YpOBHE CpEIHEro o0mero o0pa3oBaHHs BBIJIEICHBI
CIIE/IYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYaAIOUIMMHUCS POCCHICKON TPaKJaHCKONW WAGHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEEHOCTH ¥ CAMOOIPEIEICHUIO;

HaJIM4ne MOTUBAIINU K OGy‘leHI/IIO;

LIeJICHAIIPABJICHHOE pa3BUTHE BHYTPEHHUX YOSKIESHUN JMYHOCTA HAa OCHOBE KITHOUEBBIX
LIEHHOCTEW W MCTOPUUYECKUX TPAIUINA 0a30BOIl HAYKH XHMHUU;

TOTOBHOCTh ¥ CIIOCOOHOCTh OOYYalONIMXCsl PYKOBOJCTBOBATbCS B CBOCH JIEATETHHOCTH
IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMu, IMPpUCYIIUMHN HeJ’IOCTHOﬁ CHUCTEME XUMHWYECKOTO
o0pa3oBaHus;

HaJINM4Yu€ MpaBOCO3HAHUA 3KOJIOTHUECKON KYyJIbTYpPhI U CHOCO6HOCTI/I CTaBUTh LCIU U CTPOUTH
JKN3HCHHBIC I1JIaHBbI.

JImgHOCTHBIE PE3yabTATHl OCBOCHHS MPEAMETa «XUMUSI) JOCTUTAIOTCS B €MHCTBE yIeOHOU U
BOCTIMTATEIbHOM JESTEIbHOCTH B COOTBETCTBUM C TYMAaHHCTUYECKHMH, COIHMOKYIBTYPHBIMU,
IyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSMH W HJeajaMH POCCHHCKOTO TpakJaHCKOro OOIIecTBa,
MPHHATHIMH B OOIECTBE HOPMAMH M TPaBWJIAMHU IIOBEACHUS, CIOCOOCTBYIOIIUMHE TporieccamMm
CaMOITO3HAHM, CAMOPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YYarOIINXCSL.

JImgaHOCTHBIE pPE3YyIbTAaThl OCBOEHHUS NpeAMeTa «XHMHS» OTpaxaroT c(hopMHUPOBaHHOCTH
OIbITa TTO3HABATENIFHON W MPAKTHYECKOH AEATENbHOCTH OOYYaroIIUXCs M0 Pean3aluy MPUHATHIX B
00IIIeCcTBE IIEHHOCTEW, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS .

OCO3HAHUS OOYYAIOIUMUCS CBOMX KOHCTHTYIIMIOHHBIX TpPaB M OOS3aHHOCTEH, yBaKEHUS K
3aKOHY W MPABOMOPSAKY;

MIPEJICTABIIEHUSI O COIMANBHBIX HOPMax H TPaBWIAX MEKIMYHOCTHBIX OTHOIIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH AEATENbHOCTH TPH CO3JAaHUHM YYEOHBIX ITPOEKTOB,
pelIeHuy y4eOHBIX 1 MM03HABATENbHBIX 33144, BRITIOTHEHUN XUMHUYECKUX SKCIIEPHUMEHTOB;

CHOCOOHOCTH TTOHMMATPH U MPHHUMATH MOTHUBEI, HAMEPEHUS, JIOTHKY M apTYMEHTHI APYTUX IIPH
aHaJM3e Pa3INIHBIX BUIOB YUeOHOM NeSTENFHOCTH;

2) N1aTPUOTHYECKOI0 BOCIIMTAHMSA

[IEHHOCTHOT'O OTHOIIEHHS K HICTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEYeCTBEHHON XHMHUM;

YBaXXEHHUS K MPOIIECCY TBOPUECTBA B 00IACTH TEOPUU M MPAKTUUYECKOTO NMPUMEHEHHS] XUMUH,
OCO3HAHUS TOTO, YTO JOCTIIKEHUS HAYKU €CTh PE3YNbTaT JUIMTENbHBIX HAOIIOJICHHUA, KPOIIOTINBEIX
AKCIIEPUMEHTAIIBHBIX TIOUCKOB, TIOCTOSIHHOT'O TPYy/a YYEHBIX U MPAKTHKOB;

WHTEpeca U TI03HABaTEIbHBIX MOTHBOB B IOIyYEHUH U TIOCJIEAYIONIEM aHaIM3e WH(HOPMAIIH O
MIEPEOBBIX JOCTHKEHUSX COBPEMEHHON OT€YECTBEHHOW XIMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO TTOBEICHUS;

CIOCOOHOCTH OLIEHMBATH CUTYalllW, CBSI3aHHBIE C XUMHUYECKHMHU SBJICHUSMH, U NPUHUMATH
OCO3HaHHBIE PELICHHUs, OPUEHTUPYSICh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLIGHMBATh CBOE TIOBEACHHE M TMOCTYNIKM CBOUX TOBAapHIIEH C TO3UIUA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE TIOCIICACTBHI ATUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMaHMsA [EHHOCTEH 310poBoro W Oe3omacHOro oOpas3a JKHM3HH, HEOOXOAMMOCTH
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTB€HHOMy q)HSI/I‘IGCKOMy " IICUXUYCCKOMY 310POBbIO;

COOJIFOIEHUS TIPaBHJI OE30MaCHOT0 OOPAIICHHUS C BEIIECTBAMH B OBITY, IIOBCETHEBHOW KU3HU U
B TPYJIOBOU EATEIBHOCTH;

MMOHMMaHus HECHHOCTHU IMPAaBUJI MHANBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 6C3OHaCHOFO IIOBCJACHNS B
CUTYyalMsIX, YTPOXKAIOIIUX 3J0POBbIO U XKU3HU JIFOACH;

OCO3HaHHUSl TOCHENCTBUH M HENPHUITUS BpPETHBIX NPUBBIYEK (YHNOTPEONEHHS aJKOroJs,
HapKOTHUKOB, KypeHHs);

5) TpynoBoro Bocnutanus:

KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIENOBATEILCKOW  JCSTENBHOCTH,
00IIIeCTBEHHO TOJIE3HOW, TBOPUYECKON M JPYTHX BUJIAX JACITEIbHOCTH;

YCTaHOBKHU Ha AKTHBHOC Y4YaCTUC B PCIOCHUMU IPAKTUYCCKHUX 3aJaq COHI/IaHBHOﬁ
HaNpaBJIEHHOCTH (B paMKax CBOETO KJIACCa, MIKOIIbI);

HWHTepeca K MPaKTUIECKOMY M3YYEeHUIO Mpodeccuii pa3IMaHOoro pojia, B TOM YKCIIe Ha OCHOBE
MIPUMEHCHUA TPEAMETHBIX 3HAHUH 110 XUMUH,

YBAXKEHHUS K TPYLY, JIOJAM TPyAa U Pe3yJbTaTaM TPYJI0BOU AESTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYyaJIbHOW TPACKTOPHU OOpa3oBaHWs, OymyIeH
HpO(beCCI/H/I n peajirn3alun COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C y‘Ié'TOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB M IOTpeOHOCTEN 00IIIeCTBa;

6) 3K0JI0rMYECKOr0 BOCIUTAHHS:

9KOJIOTUYECKH IeIeCO00Pa3HOr0 OTHOIIEHHS K TPHUPOAE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMiIe;

MMOHMMAaHHWS TJIO0AJBHOTO XapaKTepa JKOJOTMYECKHX MpOoOJeM, BIHMSHUS SKOHOMHUYECKHX
MPOIECCOB Ha COCTOSIHUE MMPUPOJAHON U COLIMATBHOU CpPeIbl;

OCO3HaHHWSI HEOOXOJMMOCTH HCIIOJNIL30BAHHS JIOCTYDKEHUH XUMHHW JUIS PEUICHUS BOIPOCOB
PaIOHATBHOTO MTPUPOIONIONH30BAHHS,

AKTHBHOI'O HEMPUATUA NCHCTBUN, MIPUHOCAIIUX BPEX OKPYKAKOIIEH PUPOJHON CpeAe, YMEHUS
MIPOTHO3WPOBATh HEOJIATOMPHATHBIE HKOJOTHYECKHE TOCIEACTBHS MPEANPUHUMAEMBIX ACHCTBUI U
MpeIoTBpaIIaTh UX;

HaJIW4dusl Pa3BUTOTO DKOJIOTHYECKOTO MBIIUICHHS, DJKOJIOTHYECKOW KYJIbTYPHI, OIBITa
NEeSITeTPHOCTH  DKOJOTMYECKOW  HAINPaBIEHHOCTH, YMEHHS  PYKOBOJICTBOBAThCA HWMH B
MMO3HaBaTeNbHONH, KOMMYHUKATUBHOW W COIMAIBHOM IPAKTHKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
MIPOTHBOCTOATH UACOIOTHH XeMohoOnH;

7) LeHHOCTH HAYYHOI'0 IO3HAHUSL:

chOpMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ O0IIeCTBEHHON MPAKTHKH,

MMOHUMAaHWs CHenu(pUKH XUMHM KaK HAyKd, OCO3HaHWs e€ ponu B (QOPMHPOBAHHUU
PaIMOHAIBHOTO HAYYHOTO MBITILICHHSI, CO3aHUH [EIOCTHOTO TIPEACTABICHHS 00 OKPYXKAIOIIEM MHUPE
KaKk O EJUHCTBE MPHUPOALI M YEIOBEKa, B IMMO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEW W pEIICHUHU
Mpo0JIeM COXpaHEHHsI PUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO0OM 3HAYUMOCTH XWMHH JJIsi COBPEMEHHOW IUBWJIM3AIHMA: B €€
TYMaHUCTHYECKOW HANpPaBICHHOCTH W BaXHOHW pOIM B CO3/JIaHWM HOBOW 0a3bl MaTepHalbHON
KYJIBTYpbI, PENIeHHH TIIO0ANTBHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHSA YEIOBEYECTBA — CHIPHEBOM,
JHEPreTUYECKON, MUMIEBON W IKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00ECIIEYeHUN
YCIIOBHH YCHENTHOTO TPY/a U SKOJIOTHIEeCKH KOM(OPTHOH KU3HH KaXKIOT0 YieHa 00IecTBa;

€CTECTBEHHO-HAyYHOW  TPaMOTHOCTH: IIOHMMAaHHUS  CYIIHOCTH  METOJOB  IIO3HAHMS,
WCIONBb3yeMbIX B E€CTECTBEHHBIX HAayKax, CIOCOOHOCTM HCHONB30BATH MOMyYaeMble 3HAHUS IS
aHaM3a U OOBSCHEHUS SBJICHUN OKPYKAIOUIEr0 MHUpa M MPOUCXOAANINX B HEM M3MEHEHUN, YMEHUS



nenath 00OCHOBAHHBIC 3aKJIIOUCHHMS HAa OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIMXCS JTAHHBIX C IENBIO
MOJYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIONB30BaTh XUMHUYECKUE 3HAHUS JUTS PEIIeHHs MpoOiieM B
peabHbBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENILCKOM e TeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY IMOJTY4YCHUIO HOBBIX 3HAHWUH 110 XUMHH B COOTBETCTBUM C KU3HEHHBIMU HOTpC6HOCTSIMI/I;

HHTEpeca K 0OCOOCHHOCTSM TPpyJa B pa3IUYHbIX chepax MpoheCCHOHANIBHOMN eITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yiIbTaThl OCBOGHUSI y4eOHOro mpeaMera «XHUMHA» Ha YPOBHE CpPEIHEro
o0111ero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMble IS (OPMUPOBAHMSI MHPOBO33PEHUST OOYYAIONIMXCS MEXKIUCIUIUIMHAPHBIC
(MexnpenMeTHbIie) OOIIEHAYYHBIC TOHITHS, OTPAKAIOIINE [ENOCTHOCTh HAYYHOW KapTHUHBI MUpPa U
CHeHI/I(I)I/IKy MCTOJZIOB IIO3HAHUA, HCIIOJIB3YEMbLIX B C€CTECTBCHHBIX HayKax (MaTepI/Iﬂ, BCIICCTBO,
SHEPrus, sSBJICHHUE, MPOIIECC, CUCTEMa, HAYyYHbBIH (haKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCe0BaHKe, HAOIOACHNE, H3MEPEHHE, DKCIIPUMEHT U JPYTHUE);

YHUBEpCaJIbHbIe yueOHbIe JCHCTBHS (ITO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYISTHBHBIE),
obecnieunBarone (popMupoBanne (YHKIIMOHAILHOW TI'PAMOTHOCTH M COI[MAJIbHOM KOMIICTEHIIUH
00yJaroIUXCS;

CHOCOOHOCTh 00y4aroIIMXCs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIEC,
MHPOBO33pEHYECKNE 3HAHNA M YHUBEpCaJIbHbIE yueOHbIe NeHCTBUS B TIO3HABATENBHON M COMATIBHOMN
IIPaKTHKE.

MeranpeaMeTHble  pe3yibTaThl  OTPAXKAIOT  OBJIAJCHUE YHUBEPCAIBHBIMH  Y4eOHBIMH
MO3HaBaTeIbHBIMI, KOMMYHUKATHBHBIMHU M PETYJISITHBHBIMA ACHCTBUSMHU.

OBiaeHue YHUBEPCAJHLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeHCTBUAMM:

1) 6a3oBbIe JJorMYecKue JeiicTBUS:

CaMOCTOATENbHO  (OPMYNHpPOBAaTh U  AKTyaJIM3WpOBaTh TPoOIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIIpEeNeNiTh Ied JAeITENbHOCTH, 3aJaBas MapaMeTpsl M KPUTEPUH WX JOCTIDKEHUS,
COOTHOCHTD PE3YIBTATHI ACITEIEHOCTH C TIOCTABICHHBIMU TEISIMU;

WCIIONB30BaTh TIPW OCBOSHWH 3HAHWNA MPHUEMBI JIOTHYECKOTO MBIIUIEHUS — BBIICIATDH
XapaKTepHblE TPHU3HAKKA TOHATHA W  YCTaHABIMBaTh WX  B3aMMOCBS3b,  HCIIONH30BAThH
COOTBETCTBYIOIINE MOHATHS IJII OOBSICHEHUS OTACTHHBIX (DaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KITAaCCU(UKAIIH BEIIECTB M XUMUYIECKUX PEaKIINi;

YCTaHaBIIMBATh MPUINHHO-CIIEJICTBEHHBIE CBSI3U MEXAY N3ydaeMbIMU SBIICHUSMU;

CTPOUTDH JIOTHYECKHE pacCyXIeHHs (MHIYKTUBHEIE, NENYKTHUBHBIC, MO0 aHAJOTHH), BBIIBISATH
3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS] B pPacCMaTpUBAEMBIX SBICHUAX, (OPMYIHpOBaTH BEIBOIABI WU
3aKITFOYEHMS;

MIPUMEHATh B TIPOIECCE IO3HAHWS, WCIONb3yeMble B XHMHHA CHMBOJHMYECKHE (3HAKOBEIE)
MoJleNnd, TIpeoOpa3oBBIBATH MOJEIBbHBIE MPEACTABICHUS — XUMHYECKHH 3HAK (CHMBOJ) dJIEMEHTA,
XUMHYecKas (popMyiia, ypaBHEHHE XUMAYECKON PEAKIINN — MPH PEIICHUH YIeOHBIX TT03HABATEIBHBIX
YU TPaKTUYeCKUX 3a/ad, MPUMEHSTh Ha3BaHHBIC MOJECNBHBIE TIPEACTABICHHUS Ui BBIABICHUS
XapaKTEePHBIX MTPU3HAKOB N3Y9aeMbIX BEIIECTB M XUMHUECKUX PEaKIIHA.

2) 6azoBble HCCIeI0BATEILCKUE 1€l CTBUS:

BIIJIETh OCHOBaMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XMMHUUYECKUX PEaKIIHIA;

(dopMynupoBaTh TETM W 33Ja4d  HCCIENOBAHHS, WCIOIb30BATh IIOCTABICHHBIE H
CaMOCTOSATENBHO Cc(hOpMyIIMpOBaHHEIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIS
(hopMUpOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BHICKAa3bIBAEMBIX CYXK/ICHHIA,



BIIaJICTh HABBIKAMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEIACHUS  YYCHHUYECKHX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATH yMEHHs HaONIOAaTh 3a XOAOM MPOIECcCa, CaMOCTOATENBLHO
MPOTHO3UPOBATh €ro pe3ynbraT, (opMynIupoBaTb OOOOMIEHHS U  BBIBOJABI  OTHOCHUTEIBHO
JOCTOBEPHOCTH PpE3YyJIbTATOB HWCCIENOBAHUS, COCTABISTH OOOCHOBAaHHBIA OTYET O MPOJETaHHOU
paborte;

npuoOpETaTh OMBIT YICHUYECKON HCCIIENOBATEIBCKON M IPOCKTHOM ACATENbHOCTH, MPOSBIAThH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY TOMCKY METOAOB PEUICHUS! MPAKTUYECKUX 3a/ad,
MPUMEHEHHIO Pa3IMYHbIX METOZOB TIO3HAHHS.

3) padora ¢ unopmanmeii:

OPHCHTHPOBATHCS B PAa3IUYHBIX MCTOYHMKAX WHPOpMAIH (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa
XAMHAYECKOT0  COJEp)KaHus, CIPaBOYHBIE TIOCOOWs, pecypchl VHTepHera), aHaIM3UPOBAThH
WHGPOPMAITUIO PA3IIMYHBIX BUJIOB B (OPM MPEACTABICHHS, KPUTHUECKU OIICHUBATH €€ JJOCTOBEPHOCTh
W HEMIPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampockl W MPUMEHSTh pa3iIddYHble METOAbI TMPH TOHCKE U OTOOpe
nH(pOopMaIK, He0OXOAUMOH JIJIsl BRITIONHEHHS y4eOHBIX 3a/lau ONpeeEHHOrO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS WH(POPMAIIMIOHHO-KOMMYHUKATHBHBIX TEXHONOTUH H
Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTUMAILHYIO (QOpMY TpelncTaBleHus HHPOPMALUHN (CXEMBI,
rpaduku, AEarpaMMel, TaOJIHUIIBI, PUCYHKU U IPYTHE);

WCTIOJIb30BaTh HAYYHBIHN SI3bIK B KAUECTBE CPEJICTBA NIPU PabOTEe ¢ XUMHUECKOH MHQOpMAaIHei:
MPUMEHSTh MEXKIpeAMeTHbIe (pHu3uueckne W MaTeMaTH4ecKre) 3HAKW W CHUMBOJBI, (OPMYIIHL,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCIIONIB30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

OniiaeHUe YHUBEPCAJbHBIMIA KOMMYHUKATHBHBIMU JACHCTBHSIMH:

3a71aBaTh BOIPOCH IO CYIIECTBY OOCYKZAaeMOH TEMBI B XOZIE AWANIOra /WM JUCKYCCHH,
BBICKa3bIBaTh UJeH, (HOPMYIUPOBATH CBOU IPEITIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS TPEATI0KEHHON
3aja4y;

BBICTYIIaTh C IIPE3EHTALlMEH pPe3yJbTaTOB II03HABATENbHOM MAEATEIbHOCTH, IOMYIEHHBIX
CaMOCTOSTEIIBHO MJIM COBMECTHO CO CBEPCTHMKAMH IIPU BBINOJHEHUU XMMHUYECKOI'O HKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl IO HMCCIEIOBAHUIO CBOWCTB M3Yy4aeMbIX BEIIECTB, PEaM3alUM Y4E€OHOrO
mpoekra u  (GOpPMYIUPOBATh BBIBOABI [0 pe3yibTaTaM IPOBEACHHBIX HCCICHOBAHUM IyTEM
COrJacoBaHMsI MO3ULIH B X01€ 00CYKACHUS U 00MEHa MHEHHSIMHU.

OsniialeHUe YHUBEPCAJbHBIMH PeryIATUBHBIMHU ACHCTBUSIMU:

CaMOCTOSITEIBHO IUIAHUPOBATh M OCYLIECTBIIATH CBOIO II03HABATENbHYIO JEATEIbHOCTD,
ompenensist e€ LeTd M 3a7aud, KOHTPOJIUPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeAgaraeMbplil aJropuT™M JEHCTBUH IIPH BBIIOJIHEHHHM YYEOHBIX M MCCIENOBATENbCKUX 3ajad,
BBIOMpaTh Hambonee 3((HEKTUBHBIN CIOCOO WX pEMICHUS C YYETOM IONYYEeHUS HOBBIX 3HAHHHA O
BEILECTBAX M XUMUYECKHX PEaKLMIX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH AEATENFHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeamerHblie pe3ynbTaTsl OCBOEHHS Kypca «OpraHnveckasi XUMHsD OTPaKakoT:

c(OPMUPOBAHHOCTh TNPEICTABICHUH O XUMHUYECKOW COCTABIIIOIICH €CTeCTBEHHO-HAYyYHOH
KapTHHBl MHpPa, POIM XUMHUU B IO3HAHWW SIBJICHUH OpUPOnbl, B (OPMUPOBAHUM MBILUICHUS H
KyJBTYpPBI JIMYHOCTH, €€ (PYHKIMOHAJIBHONW rPaMOTHOCTH, HEOOXOANMON Ul peLIeHUs] TPAKTHUECKUX
3a1a4 ¥ 9KOJIOrn4ecKr 00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 30POBbIO U IPUPOIHOH Cpene;



BJIJICHUE CUCTEMOM XMMHYECKMX 3HaHWH, KOTOpas BKIIOYAET: OCHOBOIOJATarollUue MOHATHS
(XMMHYECKUH ~ dJIEMEHT, aTOM, OJIIEKTpOHHas O00OJoYKa aroMa, MOJEKyNla, BaJEHTHOCTS,
ANEKTPOOTPULATENBHOCT, XUMHYECKas CBsI3b, CTPYKTypHas popmyna (pa3BEpHyTast M COKpalEHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIEpOAHBIH CKeleT, PyHKIMOHAIbHAS TPYIa, PaauKal,
M30Mepusl, U30MepHI, TOMOJIOTHUECKUH Psijl, TOMOJIOTH, YTIEBOAOPObI, KUCIOPO U a30TCoAepKaIlne
COEIMHEHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BRICOKOMOJIEKYIISIPHBIE COEANHEHUS); TEOPUHU
Y 3aKOHBI (TEOpHs CTPOEHHUs opraHumdeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS] MaccChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS, JISKAIINE B
OCHOBE TIOHMMAaHHUSl TPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX SIBICHHH, (AKTOIOrHYecKue
CBElEHHS O CBOICTBax, COCTaBe, MOJIYYEHHMH M OC30MaCHOM HCIONb30BaHUM Ba)KHEHIINX
OpPTaHUYECKHX BEIIECTB B OBITY U MPAKTUUYECKOM JIEATENbHOCTH YEIOBEKa;

cOPMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEpHbIC MPHU3HAKK MOHATHH, YCTaHABIMBATH MX
B3aMMOCBSI3b, HCIIONIB30BaTh COOTBETCTBYIOIIME TOHATHS IPH OMHMCAHUU COCTaBa, CTPOSHHUS U
MPEBpAILIEHU OPraHUYECKUX COEANHEHU;

cOPMUPOBAHHOCTh YMEHHUH HCIONB30BaTh XHMHYECKYIO CHMBOIHUKY JJISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OpMYyN OpTaHUYECKHX BEIIECTB H
YpaBHEHUH XWMHYECKUX PEaKIUi, W3rOTaBIMBATH MOJIENM MOJIEKYJl OPTaHWYECKHX BEIIECTB IS
WJUTIOCTPAIMY UX XUMHUYECKOT0 ¥ TIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAaHHOCTH YMEHHH YyCTaHABIMBATh NPUHAAIEKHOCTh H3YyYEHHBIX OPTaHMYECKHX
BEIIIECTB 110 UX COCTaBY U CTPOCHHIO K ONPEAeIEHHOMY KiIacCy/TpyIie coeuHeHuH (YTraeBoaopoIbl,
KHCTIOPOZ, M a30TCOZAEp)Kalllie COENWHEHHS, BBICOKOMOJEKYJSPHBIE COEIWHEHHs), IaBaThb UM
Ha3BaHus 1o cucreMatudeckor HomeHknatype (IUPAC), a Takke MpUBOIUTH TPUBHAIBLHBIC HA3BaHUS
OTJENbHBIX OPTaHWYECKHX BEIIECTB (ITHIJIEH, MPOMWJICH, AlleTHJIH, 3TWJIEHTJUKONb, TIIMIEPHUH,
¢denon, Qopmanpaernn, ameranbaeru], MypaBbUHAS KHCIIOTAa, YKCYCHas KHCIIOTa, OJEHHOBAs
KHCJIOTa, CTeApUHOBAs KHCIIOTA, TII0K03a, GPYKTO3a, KpaxMal, IeJUTI0I03a, TIUIHH);

chOpMHUPOBAaHHOCTh yMEHHUS ONPENENsITh BHUABl XHMHUYECKOH CBS3M B OPTaHUYECKUX
COCMMHEHUAX (OAMHAPHBIC U KPaTHBIC);

chOpMHUPOBAaHHOCTH YMEHHSI IIPUMEHSTD MTOJIOKEHHSI TEOPUH CTPOEHUSI OPTaHUIECKUX BEI[ECTB
A. M. bytnepoBa i1 00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHHS; 3aKOH
COXpaHEHH MacChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHHH XapaKTepPHU30BaTh COCTaB, CTPOEHHNE, (PH3NUECKUE U XIMMHYECKUE
CBOWCTBA THIWYHBIX MPEICTABUTENEH Pa3UYHBIX KJIaCCOB OPTaHWYECKMX BEMeCTB (METaH, JTaH,
STWJIEH, TIPOMNWIIEH, ameTwieH, OyraaneH-1,3, mermnOyraauneH-1,3, OeH30l, MeTaHON, 3TaHOIM,
STWJICHTIIUKON, TIWIEpUH, (DEHOJ, aleTambAerv], MypaBbHHAsS W YKCYyCHas KHCIOTHI, TJIFOKO3a,
Kpaxmall, IeJUII0I03a, aMHHOYKCYyCHas KHCJIOTa), WJUTIOCTPHPOBATh TE€HETHUYECKYIO CBSI3b MEXIY
HAMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKHX PEAKIMi C HCIOIB30BAHHEM CTPYKTYPHBIX
opmyur;

chOpMHUPOBAaHHOCTh YMEHHS XapaKTepHU30BaTh MCTOUYHUKH YTIEBOAOPOIAHOTO CHIPHS (HE(TH,
MIPUPOMHBIA Ta3, YTONb), CHOCOOBI HMX TMEpepaboTKM W MPAKTHYECKOE NPUMEHEHHE IPOIYKTOB
nepepaboTK;

chOpMHUPOBAaHHOCTh YMEHHI MPOBOIUTH BBIUMCICHHS MO0 XMMHYECKHM YpaBHEHUSM (MaccChl,
00bEéMa, KOTMYECTBA MCXOIHOTO BEMIECTBA WJIHM MPOMYKTa PEaKIMH IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOT'O U3 UCXOAHBIX BEIIECTB WIIH MTPOAYKTOB PEaKIIN);

chOpMHUPOBAaHHOCTh YMEHHH BJAJETh CHCTEMOH 3HAHWII 00 OCHOBHBIX METONaX HAyYHOTO
MTO3HAHWMSI, UCIIONB3YEMbIX B XUMUH TPU M3YyYSHHH BEUIECTB U XMMHUYECKUX SIBIICHUH (HaONO/ICHHE,
M3MEpeHne, SKCIEPUMEHT, MOJIEIHPOBAHINE), HCIONB30BAaTh CHUCTEMHBIE XUMHYECKHE 3HAHUS IS
MPUHSTHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHTYallMsX, CBS3aHHBIX C BEIIECTBAMH U WX
MIpUMEHEHHEM;

c(OpPMUPOBAHHOCTE yYMEHMI COOJIIOJAaTh IpaBHja IOJb30BAHUS XHMHUYECKOH MOCYAOH H
nabopaTopHbIM O0OPYZOBaHHEM, a TAaKKe MpaBuiIa OOpalIeHUs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMH 1O BHIITOTHEHUIO TAOOPATOPHBIX XUMUYECKHUX OIBITOB;



cOPMUPOBAHHOCT, YMEHHH IUIAHUPOBATh M  BBHIIOTHATH XUMHYECKHHA HSKCIEPUMEHT
(mpeBpalieHus] OpraHMYECKUX BEIIECTB IPU HArpeBaHUM, MOIYYEHHE 3TUJIEHA U H3y4YEHHE ero
CBOMCTB, KayeCTBEHHBIC PEAKIUM OPraHWYEeCKHX BEIICCTB, NEHATypalus OCIKOB NMpW HarpeBaHHH,
LBETHBIC Peaky OEIKOB) B COOTBETCTBUHU C MPaBWJIAMH TEXHHKH 0E€30MacCHOCTH MpPU OOpAILEHUuH C
BEIIECTBAMU U J1aOOpPaTOpHBIM  00OpYJOBaHWUEM, TMPEACTABIATH PE3YAbTaThl  XHUMHUYECKOTO
SKCTIIEpUMEHTa B (hOpMe 3alHCH YPAaBHEHUH COOTBETCTBYIOMIMX peakUUid U (OPMYTUPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3y/IbTATOB;

cOPMUPOBAHHOCTh YMEHUI KPUTHYECKH AaHAJIM3UPOBATh XWMHUYECKYI0 HH(OPMALHUIO,
MOJTy4aeMylo U3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBo nHpopmanmu, MHTepHET 1 Opyrix);

copMHUPOBAHHOCTb YMEHUH COOMIOATh MpaBUiIa YKOJIOIHUECKH 1E1eCO00pa3HOro MOBEACHUS
B OBITY U TPYIOBOU JEITEIBHOCTH B IIEIIX COXPAHEHHUS CBOCTO 3JI0POBBS M OKPYKAIOIICH TPUPOTHOMN
CpC€abl, OCO3HABAaTb OIIACHOCTDH BOSI[GP'ICTBHH Ha XXUBBIC OpPraHU3MbI OHpeI[eJ'IéHHBIX OpPraHn4YCCKuX
BeIlecTB, MoHMMas cmbich mokasarens [I/JIK, moscHATh Ha mpumepax CIoOCOOBI YMEHBIIEHHS U
NPEAOTBPALIEHU UX BPEJHOIO BO3/IEUCTBUS HA OPraHU3M YEIIOBEKa;

JUIA 06yanomecsi C OrpaHM4YC€HHBIMU BO3MOXHOCTAMMU 3J0POBbA: YMCHUC ITPUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYIHBIX METOZIaX MO3HAHUA BCIICCTB 1 XUMHNYCCKUX HBHCHHﬁ;

JUISL CIIETIBIX W CJA0OBHIAIIMX OOYYArONIMXCS: YMEHHE HCIOJIB30BaTh PENbe(HO-TOUEUHYIO
cucremy obo3Hauenuid JI. Bpaiiis ans 3anvucy XuMU4ecKuX GopMy.

11 KJIACC

[Ipenmernbie pe3yabTaThl OCBOEHHS Kypca «O0Iast u HeopraHndeckast XUMUSD OTPaKaroT:

c(hOopMHPOBAHHOCTh TPEACTABICHUI: O XMMHYECKOH COCTABIISMIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa, POJIM XWMHHU B TO3HAHUHU SBICHWH NPUPOABI, B (OPMHUPOBAHUH MBIIUICHUS W
KYJIBTYPBI JIMYHOCTH, €€ QYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOJMMON IS PEIIeHUS] TPAKTHIECKHX
3a/1a4 ¥ HKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3[J0POBBIO U MPUPOIHOM Cpere;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAaHWN, KOTOpas BKIIFOYAET: OCHOBOIONATAIOIINE MOHATHS
(XMMHYECKUH 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- BJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJICKYIIA,
MOJIb, MOJISIDHBIH O0BEM, BAIGHTHOCTH, AJIEKTPOOTPHUIIATEIEHOCTD, CTEIIEHh OKHCICHUS, XHMUYeCKasl
CBs3p (KOBAJIGHTHAs, WOHHAS, METaJUIM4YecKas, BOJOPOJHAs), KPHUCTAJIMYEcKas pPemerka, THITBI
XUMUYECKUX PEAKUUN, PacTBOP, ANEKTPOJIUTHI, HEANEKTPOIUTHI, HIEKTPOIUTAYECKAS AUCCOLUALINS,
OKHCITUTENh, BOCCTAHOBUTENH, CKOPOCTh XMMHIYECKOW PEAKIINH, XUMHYECKOE PaBHOBECHE); TEOPUH H
3aKOHBI (TEOPHS IIEKTPOIUTHUECKOM TUCCOITHAIINH, TIeproandeckuii 3akoH Jl. Y. MenneneeBa, 3aKoH
COXPAaHEHMSI MacChl BEUIECTB, 3aKOH COXPAHEHHsS M MPEBPALICHHUS SHEPTUM IPU XUMHYECKUX
PeaKIusix), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH, MUPOBO33pPEHUECKHE 3HAHNUS, JISKAIIHE B
OCHOBE TIOHMMAaHHUS TNPUYMHHOCTH W CHCTEMHOCTH XHUMHYECKHX SBIICHHUH, (aKTOIOTHUECKIE
CBElICHHWS O CBOWCTBax, COCTaBe, IIONy4eHWHM W 0E30MacHOM HCIIONB30BAaHUM Ba)KHEHIINX
HEOPTaHWYECKHX BEIIECTB B OBITY U MPAKTUIECKON JIEATETFHOCTH YEI0BEKa;

chOpMHUPOBAaHHOCTh YMEHUU BBIABIISATH XapaKTE€PHbIC MPU3HAKHM MOHATHI, yCTAaHABINBATH HX
B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHITHUS PU ONUCAHUM HEOPraHUYECKUX BEIIECTB U
UX OpEeBpalICHUH;

chOpMHUPOBAaHHOCTh YMEHHH HWCIOJh30BATh XHUMHUYECKYIO CHMBOIHUKY JUISI COCTaBIICHHS
(hopMyn BeliecTB M ypaBHEHUI XUMUYECKUX PeaKiuii, cucremarnyeckyto HomeHknatypy (IUPAC) u
TpPUBHAILHBIC HA3BAaHUS OTHENBHBIX HEOPTaHWYECKUX BEMIeCTB (yrapHbI ra3, YIJIEKUCIBIA ras,
aMMUaK, raméHas N3BecTh, HerameéHas U3BeCTh, IUThEBAs COJa, IMPHT U IPYTHE);

chOpMHUPOBAaHHOCTh YMEHHUI OMNpENEsATh BAJICHTHOCTh M CTEIEHb OKHCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIWHEHHSIX Pa3IMYHOTO COCTaBa, BHJ| XMMHYECKOW CBSI3M (KOBaJeHTHAs, WOHHASA,
MeTaJUITMYecKasi, BOJOPOAHAs) B COEAMHEHUAX, THUN KPUCTAIUINYECKOH pEmETKH KOHKPETHOTO
BelllecTBa (ATOMHasl, MOJIEKYJIAPHAsl, MOHHAs, METaJUIMUecKas), XapaKkTep Cpelbl B BOAHBIX PacTBOPax
HEOPTaHUYECKUX COEANHEHUN;



c(OpPMUPOBAHHOCT, YMEHUH YCTaHABIMBATh NPUHAJICKHOCT HEOPTaHMUYECKUX BEHIECTB IO
WX COCTaBy K ONpenenéHHOMY KJIacCy/TpyIile COeNUHEHUH (IpOCThie BEHIECTBA — METaUIbl U
HEMETaJlIbl, OKCH]Ibl, OCHOBaHHSI, KUCIIOTHI, aM()OTEpHBIC THAPOKCUABI, COJIH);

c(OpMUPOBAaHHOCTh YMEHHUH PAacKpBIBATh CMBICT nepuonuieckoro 3akona /. M. Menzaeneesa u
JIEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIMU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh DIIEKTPOHHOE CTPOECHHE aTOMOB XHMHUYECKHX
anemenToB 1-4 mepuonoB I[lepuomnueckoit cucremsl xumudeckux siemeHtoB [[. Y. Menneneesa,
UCIIONIBb3YSl TOHATHSA «S-, P-, O-3JEKTPOHHBIE OpOUTANINY, «IHEPreTUYECKHE YPOBHHY», OOBSCHSATH
3aKOHOMEPHOCTH WM3MEHEHUsI CBOMCTB XMMHYECKHX DJIEMEHTOB M HMX COSIUHEHUH IO Mepuomam H
rpynnaM Ilepuoguueckoi cucteMbl XUMHUECKUX 3i1eMeHToB J[. Y. Menneneesa;

cOpPMUPOBAHHOCT, YMEHHI XapakTepH30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB Pa3UYHBIX KIaCCOB, MOATBEPKIATh CYIIECTBOBAHUE TEHETUIECKON CBSI3H
MEKAY HEOpraHMYeCKUMH BEUIECTBAMH C MOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIUX XHUMHYECKUX
peaKkuuit;

cOPMUPOBAHHOCT, yMEHHS KIacCH(UIMPOBATh XUMHYECKHUE PEAKIMH MO0 Pa3IHIHBbIM
npHu3HaKaM (YHCIIy M COCTaBYy PEAarHpyIONINX BEIIECTB, TEIIIOBOMY AP QEKTy peaKiuu, W3MEHEHHIO
CTeTIeHEel OKHUCIEHHS 3JIEMEHTOB, 00paTHMOCTH PEAKILINH, YIACTHIO KaTaIn3aTopa);

c(OPMUPOBAHHOCT, YMEHHH COCTABISTH YPaBHEHUSI PEaKIUN pPa3MYHBIX THIIOB, TOJHBIE U
COKpaIEHHbIC YPaBHEHUS PEAKIMi HOHHOTO OOMEHA, YYUTBIBAs YCIOBUS, IIPU KOTOPBIX 3TH PEAKIUH
UJYT JI0 KOHII;

c(OpPMUPOBAHHOCTh YMEHHH MPOBOJAUTH PEAKIIMHU, MMOJITBEPIKIAIONINE KaUYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKHX BEIECTB, PACIO3HABATH OINBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HEOPraHUYECKHUX BEICCTB;

c(OPMUPOBAHHOCTh YMEHUH PpacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJIEHHs 3JIEKTPOHHOr 0 0ajlaHca ITUX PeaKIuii;

c(OPMUPOBAaHHOCTE YMEHHUI OOBACHSTH 3aBUCHUMOCTb CKOPOCTH XHUMMUYECKOM peakluu OT
pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS] XUMUYECKOIO PABHOBECHUS B 3aBUCHMOCTU OT BHEIIHErO
BozneiicTBus (mpunIun Jle [larensbe);

c(OpMUPOBAaHHOCTh YMEHHUI XapaKTepU30BaThb XUMHUYECKHE IIPOLIECCHI, JISKAIIUE B OCHOBE
IPOMBIIUIEHHOTO IONY4EHHs CEPHOW KHCJIOTBI, aMMuaka, a Takke Cc(hOpMHPOBAaHHOCTb
NpeACTaBIeHUH 00 OOmMX HayyHBIX HPUHLOMIAX M 3KOJOTMYECKHX MPOoOJeMax XUMHYECKOrO
IIPOU3BOJICTBA;

c(OpMUPOBAaHHOCTh YMEHUH NMPOBOAUTH BBIUMCIICHUS C MCIIOIb30BAHUEM MOHATHS «MaccOBast
JOJIL BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEGHMH Ia30B IPU XUMHUYECKHUX PEAKIUSIX, MacChl
BEIECTBAa MM 00BbEMa ra30B MO W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OOHOTO W3
YYacTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOrO 3((eKTa peakluyd Ha OCHOBE 3aKOHOB COXPAaHEHMS
MAacchl BELIECTB, IPEBPALLECHUS U COXPAHEHHUS SHEPTHH;

chOpMHUPOBAaHHOCTh yYMEHHUH COONIONATH MpaBWJA TOIH30BAHUS XMMHYECKOH MOCYIOH H
mabopaTOpHEIM O0OPYAOBAaHHEM, a TaKXKe MpaBwiia OOpalleHWs] C BEHIECTBAMHU B COOTBETCTBUU C
HWHCTPYKLHUSIMH IO BHIITOJTHEHHUIO Ta00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTE YMEHHUH IUIAHUPOBATh M  BBHIIOJMHATH XWMHYECKHH OSKCIEPUMEHT
(pa3noxeHHe MEPOKCHAA BOIOPOAA B MPUCYTCTBUM KaTallM3aToOpa, ONpEHeNIeHHE CPENbl PacTBOPOB
BEILECTB C MOMOIIBIO YHHBEPCAIBHOI'O WHAMWKATOPA, BIMAHUE Pa3IMYHBIX (JAKTOPOB Ha CKOPOCTh
XMMHYECKON PEeaKltu, peakiMi HOHHOTO OOMEHa, KaueCTBEHHbBIE PEaKMH Ha Cynb(dar-, kKapooHaT- U
XJIOPH]I-aHUOHBI, HA KATHOH aMMOHHMSI, PELIEHNE SKCIIEPUMEHTANbHBIX 3314 110 TeMaM «MeTaJuibl» u
«Hemeranb») B COOTBETCTBUH C IIPaBUJIAMH TEXHUKH O€30IIaCHOCTH MPH OOPAILEHUH C BEIIECTBAMU
u n1abopaTopHbIM 000pYAOBaHHEM, MIPEACTABIATE PE3YIbTaThl XUMUUIECKOT0 SKCIIEpUMEHTa B (opme
3allUCH ypPaBHEHUH COOTBETCTBYIOLIMX peakUui W (QOopMyIMpoBaTh BBIBOABI HA OCHOBE 3THX
PE3YNIbTaTOB;

c(OPMUPOBAHHOCTE YMEHUH KPUTHYECKH AaHAJM3UPOBATh XHUMHUYECKYI0 HH(OpPMALHUIO,
MOTy4aeMyIO U3 Pa3HBIX HCTOYHUKOB (CpEICTBa MACCOBONH KOMMYHUKaLMH, IHTepHET U 1pyrux);



c(OpPMUPOBAHHOCTH YMEHHUH COOMIOAATH MpaBHila SKOJIOTHIECKH 1eJIecO00pa3HOro moBeAeHHsI
B OBITY M TPYZIOBOH JIESITENEHOCTH B LIEIAX COXPAaHEHHS CBOETO 30POBbsI U OKPY)KAOIIEH TPUPOAHON
Cpelbl, OCO3HAaBaTb OIACHOCTb BO3JACHCTBUS Ha KMBbIE OPraHU3MBbl OIPENEIEHHBIX BEILECTB,
noHumas cmbeicn  nokaszatenss [IJIK, moscHAT, Ha mpuMepax cHocoObl YMEHBIICHHS |
NPEAOTBPALIEHU UX BPEJHOIO BO3ICUCTBUS HA OPraHU3M YeNIOBEKa;

JJIA o6yanomec;1 C OrpaHM4YC€HHBIMU BO3MOXHOCTAMMU 3J0POBbA: YMCHUC ITPUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYIHBIX MCTOJAaX MO3HAaHWA BCIICCTB U XUMHNYCCKUX ﬂBHCHHﬁ;

JUISL CIIETIBIX U CIA0OBUIALIMX OOyJaroLIMXCs: YMEHHE HCIOIb30BaTh pPelbe(HO-TOUEUHYIO
CUCTEMY 0003HaYEHUI JL Bpaiina JUTs 3aIUCH XUMHYECKHUX dopmyi.



TEMATHUYECKOE IIVTAHUPOBAHMUME

10 KUIACC
Ne :Iatp;f;::ia::; Koaecrno Hacon dnexkTpoHnbie (LdppoBbIE)
/ 0
n NporpaMMBI Bcero KonTtpoabHubie padorsl | IIpakTnueckue padéoTsl o0pa3oBaTeJibHbIE pecypchbl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCcKONH XMMHUHA
ITpenmer
OpraHUYeCcKou
.T
11 :m/:;ﬂ copui 3 bub6mmoreka IJOK
. T HU S
p https://myschool.edu.ru/
OpraHUYECKUX
coemuHeHUN A. M.
Bbytnepora
Hroro mo pazaeny 3
Pa3zgen 2. YriaeBoaopoasbl
I1
51 I;Z;ZHB:B: _— 5 bu6mmoreka LJOK
' T HOPOA https://myschool.edu.ru/
AJTKaHBI
HenpenenbHbie
YTTIEBOIOPOJIBI: bubmmoreka [JOK
2.2 6 1
AJIKEHBI, alIKaNEHEI, https://myschool.edu.ru/
ATKUHBI
53 ApomaTudeckue 5 bubmmoreka [JOK
' YTJIEBOZAOPOIbI https://myschool.edu.ru/
IT
PHPOAHBIC bubmmoreka [IOK
2.4 WCTOYHUKH 3 1
https://myschool.edu.ru/
YTIIEBOIOPOJIOB B UX
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nepepaboTKa

Hroro no pazpeny 13

Pa3nen 3. Kuciopoacoaep:xauue opraHuyecKne coeTnHeHust

bubaunoreka LIOK
31 Criupret. derion 3 https://myschool.edu.ru/
Annaernas.
3.2 Kapbonossie ; bu6nuorexka LIOK
' KHACIOTHI. CII0XKHBIE https://myschool.edu.ru/
3¢upsl
bubmmoreka [JOK
33 YTaeBOnE 3 2 https://myschool.edu.ru/
Hroro no pazaeny 13

Paznen 4. A30Tc0nepmamne OpPraHu4eCKue COCAMHCHUSA

A .
41 AMHHZI o 3 bu6mmoreka IJOK
. MHHOKHCITOTHI.
https://myschool.edu.ru/
benku
Wroro no pazneny 3

Pazpgen 5. BeicokoMoJieKy IsipHbIe COeIMHEeHU s

ITmacTmacchl. Bubnuoreka IJOK
5.1 2
Kayuyku. Bonokna https://myschool.edu.ru/
HUroro mo pazneny 2
OBLIEE KOJIMYECTBO

YACOB I1O ITPOTPAMME 34 3
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11 KUIACC

HauMeHoBaHuUe KoanuecTBO 4acon
Ne DJIeKTpOHHBbIe (U poBbIE)
pa3nesioB U TeM KonTpoabHbie
n/n Bcecero HpaKanec]q],[e paﬁo"",] OﬁpaSOBaTeJIBHBIe PeCypcChI
NpOrpaMmbl padoThI
Pa3nen 1. TeopeTuueckue 0CHOBBI XMMHHU
CtpoeHue aToMOB.
ITepuoanueckuii 3aKoH
11 u [lepnonuueckas 3 bu6nuoreka LIOK
' CHCTEMa XMMHUYIECKUX https://myschool.edu.ru/
anementoB /. U.
Menpeneepa
12 E/ITP se:;e z:m:cma' Bbubnmorexa [IOK
. HOT 171
P 4 https://myschool.edu.ru/
BEIIIECTB
bu6mmoreka IJOK
13 X
HMITACCKHE peardnti 6 1 1 https://myschool.edu.ru/
Wroro no pazneny 13
Pa3zgen 2. Heopranudeckasi XuMust
bub OK
2.1 Meraiuisl 6 1 nosmorexa Il
https://myschool.edu.ru/
Bbubnuoreka IJOK
2.2 Hemera
METALIE 9 1 1 https://myschool.edu.ru/
Cas13b
53 HEOPraHWYECKUX U ) bubmmorexa LJOK

OPraHnYCCKUX
BCIICCTB

https://myschool.edu.ru/
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMBI

10 KJIACC

Kona nposepsiemoro
pe3yJbTaTa

IIpoBepsieMble MpeAMETHBIE Pe3yJIbTAThl OCBOEHHSI OCHOBHOIT 00pa30BaTeIbHOI MPOrpaMMbI CPeTHEr0
o0urero oopazoBaHus

TeopeTnyeckrie OCHOBBI OpPraHUYECKOW XUMHUH

11

CchopMupoBaHHOCTH MPEACTABICHUH O XMMHUYECKOH COCTaBJISIONIEH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJH
XVMUU B TTO3HAHUH SIBIICHUI MTPUPOJBI, B (POPMUPOBAHHH MBIIUICHHUS W KYJIBTYPHI IMYHOCTH, € QYHKIHOHAIBHOM
IPaMOTHOCTH, HEOOXOJMMOM JIJIsl PEUICHHs] MPAKTUYECKUX 3a/1a4 M 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0pPOBBIO U ITPUPOHOI cpere

1.2

Brmamenne cucreMol XMMHYECKMX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIOJATAIONIFE IOHATHS (MOJIEKyIa,
BAJIEHTHOCTH, JJICKTPOOTPHUIIATEIEHOCTh, CTENEHh OKUCICHHS, XUMHYEecKas CBsjI3b, MOJIb, MOJSIpHAs Macca,
MOJISIDHBIE ~ O0BEM, YIJIEpONHBIA CKeneT, (YHKIMOHANbHAs TPYMNa, pagukall, H30Mepus, H30MepHI,
TOMOJIOTHYECKHIA PAM, TOMOJIOTH, YTIEBOAOPOABI, KHUCIOPOA- M a30TCOMAEpXKaIlie COCOUHEHHS, OHOJIOTHMYEecKH
aKTHUBHBIEC BellecTBa (YrJIEBOABI, )KUPHI, OEIKM), MOHOMED, MOIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOM OJIEKYJISIPHBIC
COCIIMHEHUS); TEOPUH W 3aKOHBI (TEOPHS XUMHUUYECKOTO CTPOCHHUS opranmdeckux BemecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHMBOIIMYECKUAN S3bIK XUMHH, (PaKTOIOTHUECKHE CBEJICHHSI O CBOWCTBAX, COCTaBe, MOMYyIECHUH U
0e301acHOM HCITONF30BAaHUM BAKHEHIIIMX HEOPTaHWYECKHX M OPraHMYeCKHUX BEIIECTB B OBITY M MPAKTUYECKOM

JCATCIBbHOCTH YCIIOBCKA

13

CdopMHpOBaHHOCTh YMEHHH BBISBISATH XapakTepHbIE MPH3HAKWA TOHATHH, YCTAaHABIMBATh HX B3aUMOCBS3b,
HCIIONB30BaTh COOTBETCTBYIOIINE TOHSATHS TPU OIMHCAHUHM COCTaBa, CTPOCHUS W TPEBPAICHUH OpraHMYeCKHX

COeIMHEHU

14

c(OPMUPOBAHHOCTE YMEHHUI HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY IJISI COCTaBJICHHS MOJEKYJSIPDHBIX H
CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIEHHON) (HOPMYJT OPraHNYECKHX BEIIECTB U ypaBHEHUIH XUMHUECKUX PeaKLuil,
W3rOTAaBJIMBAaTh MOJENM  MOJIEKYJ OpPTaHMYECKMX BEIIECTB Ui WJUIIOCTPAlMd WX XHMHYECKOIO U

MIPOCTPAHCTBEHHOI'O CTPOCHUS

15

C(bOpMHpOBaHHOCTB YMGHI/Iﬁ YCTaHaBJINBATh NPHUHAJIC)KHOCTb U3YUYCHHBIX OPTaHUYCCKUX BCIICCTB IO UX COCTABY




U CTPOCHHMIO K ONpENenéHHOMY Kiaccy (Ipymie) coeanHEeHHH (YIJIeBOAOPOJBI, KHCIOPOA M a30TCOIAEpIKalue
COCAMHCHUS, BBICOKOMOJICKYJIAPHBIC COCI[I/IHCHI/IH), JaBaTb UM Ha3BaHHUA I10 cucTeMaTH4eCcKon HOMCHKJIATyp€C
(ITUPAC)

1.5

CdopMHPOBAaHHOCTh YMEHUS ONPEACIIATh BHJIbI XUMHUUECKOM CBSI3M B OPraHUYECKUX COSTUHEHUSIX (OAMHAPHBIC U

KpaTHbIE)

1.6

CdopmupoBaHHOCTE YMEHHSI TPUMEHSITh: TTOJIOKEHHS TEOPHH CTPOEHHS opraHndecknx BemectB A.M. Byrneposa
JUIsl OOBSICHEHHUSI 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHSI MacChl BEIIECTB

VYraesogoposbl. Kucioponcoaepxaiiyue 1 a3oTcoepikaline OpraHudeckue COCMHEHHs. BBICOKOMOJIEKYISPHbBIC

COCIMHEHUSA

21

CdopMHupoBaHHOCTh YMEHHI MPHUBOAWTH TPUBHAIBHBIE HA3BaHHS OTIEIBHBIX OPTaHMYECKHX BEIIECTB (ITHIIEH,
MIPOTHJICH, AIlCTHIICH, STHIICHTIIUKOb, TIIMIEPHH, (EHOI, (pOpMabIerHl, alleTalbJICrH], MypaBbUHAS KUCIIOTA,
YKCYCHAsl KHCJIOTa, OJISMHOBas KHCJIOTa, CTEapHHOBAas KHCIOTa, TIIIOKO3a, (PYyKTO3a, KpaxMal, IeJUTioo3a,

TIJTHITIVH)

2.2

CdopMHPOBaHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, (DU3MUCCKHE M XUMHUYECKUE CBOMCTBA THITMUHBIX
MPEACTABUTEICH pAa3JIMYHBIX KJIACCOB OPraHMYECKHUX BEIISCTB (METaH, 3TaH, JTHJICH, NPOIMMJICH, alleTHIICH,
Oyramuen-1,3, mermnOyramuen-1,3, O€H301, METAHON, 3TAHON, ITUIICHTIIUKONb, TIUIEPUH, (EHOM, aIlleTaIbICTHI,
MypaBbHHAS ¥ YKCYCHAsI KUCIIOTBI, TIIOK03a, KpaxMal, IeJUTI0I03a, AMUHOYKCYCHAs! KUCIIOTA)

2.3

C(I)OpMPIpOBaHHOCTL YMEHHA MWUIIOCTPUPOBATH TI'€HETUYCCKYHO CBA3bL MEXKAY THIHWYHBIMU NPEACTABUTEIAMU
Pas3IMYHBIX KJIACCOB OpPraHUYCCKHUX BCIIECTB YPAaBHCHUAMHU COOTBETCTBYIOIIHNX XHUMHUYCCKUX peaKHI/Iﬁ C

HCIIONB30BaHNEM CTPYKTYPHBIX (POPMYIT

2.4

ChopMupOBaHHOCTh YMEHHS XapaKTEpH30BaTh HCTOYHUKH YIJIEBOAOPOIHOTO CHIpHS (HE(Th, MPUPOIHBINA Tas3,
yTOIlb), CIIOCOOBI MX MepepadOTKA U MPAKTHIECKOE IPUMEHEHHE MPOAYKTOB epepadoTKu

XuMHA U )KU3HL. Pacuérel

3.1

C(i)OpMI/IPOBaHHOCTB YMGHI/II\/'I BJIaJI€Th CHCTEMOM 3HAHHUHA 00 OCHOBHEIX METOAAaX HAYYHOr'0 IIO3HaHUH,
HCIOJIB3YEMbIX B XUMHU ITPHU U3YUCHHUU BCHICCTB U XUMHUYCCKUX SIBIICHUI (Ha6J’IIO,Z[eHI/IC, HU3MCPCHUEC, IKCIICPUMCHT,
MO,[[GJ'IHpOBaHI/Ie), HCIIOJIb30BAaTh CHUCTEMHBLIC XUMHWYCCKUC 3HAHUA Ui HNPUHATHA peIIIeHPII?I B KOHKPCTHBIX




JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEHICCTBAMUA U UX IPUMCHCHUCM

3.2

CdopMHpPOBaHHOCTh YMEHUH COOJIOJATh TpaBUJIA MOJb30BAaHUS XUMHUYECKOH TMOCYIOoH U JIaOOpaTOpHBIM
000pyI0BaHUEM, a TaKXKe IPaBHiia OOPAIlEHUs ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSAMHU I10 BBITIOJTHEHUIO

1a00paTOPHBIX XUMHUYECKUX OIBITOB

3.3

CcdopmupoBaHHOCTh YMEHUH TIIAHUPOBATH U BHIMOIHATH XUMHUECKAN SKCTIIEPUMEHT (TIpeBpalIeHHs] OpraHHYECKUX
BEUIECTB IIPX HArpEBAHMM, IOIYUYEHHUE STHIIEHA U U3yYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKLUH OPraHUYECKUX
BEIIECTB, JIeHATypalus OElKOB TpU HAarpeBaHWH, IBETHBIE DPEAKIUH OENKOB) B COOTBETCTBHH C IpaBUIAMH
TEXHUKH 0€30MacHOCTH MpH OOpallleHHH C BEImeCTBaMU W JIaOOpaTOpHBIM O0OpYIOBaHWEM; NPENCTABISATH
pe3yIbTaThl XWMHUYECKOTO JSKCIIEpUMEHTa B (QOpMe 3alMcH YpaBHEHHH COOTBETCTBYIOIIMX peakuuil u

(hopMyIHMpPOBAThH BHIBOJBI HA OCHOBE 3THUX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTh YMEHHI MPOBOAUTH BBIYUCIICHHS 110 XMMHYECKIM YpaBHEHUSAM (Macchl, 00bEMa, KOINYecTBa
HCXOMHOTO BEIIECTBA WJIM MPOAYKTA PEAKLIMHU 10 M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOTHBIX

BEIIIECTB WJIN MPOJIYKTOB PEAKIINN)

3.5

CdopMHupOoBaHHOCTh YMEHUN KPUTHYECKH AHATU3UPOBATH XUMHUYECKYI0 MH()OPMAIHIO, MOIYYaeMyI0 U3 Pa3sHBIX
HCTOYHUKOB (cpencTBa MaccoBo MHpopmarmu, ceth IHTepHEeT U pyrue)

3.6

CdopMHPOBaHHOCTh YMEHUH COOIONATH IIPAaBHJIa KOIOTMYCSCKH 11€71eCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOMH
JIEATEILHOCTH B IIEISIX COXPAHCHHS CBOETO 370POBbSI M OKpPYXKAIOIICH MPUPOTHOIM Cpebl, OCO3HABATH OMACHOCTb
BO3JICHCTBUS HA YKMBBIC OPraHH3Mbl ONPENENEHHBIX OPraHWMYECKUX BEIECTB, MOHMMAas cMbIici mokasarens [1J1K
(mpenensHO AOMYCTUMOW KOHIIEHTPAIIMH), MOSCHITh HA TPUMEPax CIIocOObl YMEHBINCHHS U MPETOTBPAIICHHS WX

BpE€OHOI'O BO3JICHCTBHS Ha OpraHus3M 4Y€JIO0BCKa

11 KJIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsieMble mpeIMeTHbIE Pe3YJIbTATHI 0CBOCHUSI OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl CpeIHero
o0urero oopazoBaHus

1

Teop CTUYCCKHUEC OCHOBBI XMMHUU




11

Brnagenue cucreMoli XUMHUYECKHX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOITOJIATAONINAEC MTOHITUS (XMMUYCCKUH DJIEMEHT,
aToOM, JJICKTPOHHAs O00OJIOYKa aToma, S-, p-, O-3JIeKTpOHHBIE OpOWTAi aTOMOB, HOH, MOJIEKYJa, BaJCHTHOCTb,
QJICKTPOOTPULATCIIBHOCTDb, CTCIICHb OKUCICHUA, XUMUUYCCKAaA CBA3b, MOJIb, MOJIIpHAsd Macca, MOJ'IﬂpHI)II\/'I O6’I)éM,
KpPUCTAJUTMUECKAsi pemErka, TUMBl XUMHAYECKHX peaKkuuil  (OKHCIUTENbHO-BOCCTAHOBHTENBHBIE, JK30- H
SHJIOTCPMUYCCKUE, PEAKIIMM HOHHOrO OOMEHa), PACTBOP, OJJICKTPOJMTHI, HEIJICKTPOJIMTHI, 3JICKTPOITUTHYCCKAS
JIUCCOITHAITHS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW PEAKIINH, XUMUIECKOE PAaBHOBECHE); TECOPUU U
3aKOHBI (TEOpHUsl AICKTPONUTHYCCKON mucconuanuu, [lepuomuueckuii 3axkon J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHHU, (AKTOJIOTHUYECKHE CBEICHUS O CBOMCTBaxX, COCTaBe,
MOJyYeHHH W Oe30MacHOM HWCIONBb30BaHNH BAKHEWIIMX HEOPTaHMUYECKUX BEIIECTB B OBITY W TPAKTUYECKON

JCATCIIBHOCTH YCIIOBCKA

1.2

C(i)OpMHpOBaHHOCTB YMCHI/Ifl BBIABJIATE XapaKTEPHBIC MPHU3HAKNU W B3aUMOCBA3b W3YUCHHBIX HOH$ITPII>'I, NIPUMCHATH
COOTBECTCTBYIOINUE IMOHATHUA IIPHU ONHMCAHUW CTPOCHUA U CBOICTB HCOPraHMYCCKUX BCHICCTB U HUX HpeBpaHIeHHﬁ;
BBISBIISITh B3aMMOCBSI3h XMMUUYECKHX 3HAHUM C MOHATHSIMH W MNpEACTAaBJICHUAMHN JPYIUX €CTCCTBCHHOHAYYHBIX

MIPEIMETOB

1.3

Bragenne oCHOBHBIME METOaMH HAYYHOTO MO3HAHMS BEIIECTB U XMMHYECKUX SBIICHUN (HaONIoneHue, N3MEpeHune,
9KCIIEPUMEHT, MOJICITHPOBaHHE)

14

ChopMHpOBaHHOCTh YMEHHH OMNpENEeNATh BAJICHTHOCTh M CTCNEHb OKHCICHHUS XHMHYECKHX OJIIEMCHTOB B
COC/IMHEHUSAX PA3IHUYHOTO COCTaBa, BHJl XUMUICCKOU CBsI3M (KOBAJICHTHAS, HOHHAS, METAJUTMYECKas, BOIOPOIHAS) B
COC/IMHEHUSAX, THIT KPUCTAUTMYECKON pENMIETKA KOHKPETHOTO BelIeCTBa (aTOMHas, MOJICKYNSpHAs, WOHHAS,
METaJUTHIeCcKast)

1.5

CdopMrpoBaHHOCTh YMEHHM ONPENENATh XapaKTep cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCANHEHUN

1.6

ChopMupOBaHHOCTH yYMEHHS KJIACCU(HUIMPOBATh XUMHYECKHE PEAKIHMU I10 PA3IAYHBIM IpPU3HAKaM (YHUCIYy H
COCTaBy pEarupylolliX BEIIECTB, TEIUIOBOMY 3()(EeKTy peakiHu, W3MEHEHUIO CTEHCHEH OKUCIICHHUS SJIEMEHTOB,
00paTUMOCTH peaKINH, yIaCTHIO KaTaIn3aTopa)

1.7

ChopMHpOBaHHOCTh yYMEHHMH COCTABISATh YPABHEHHSI PEAKLUUI pPa3JIMYHBIX THIIOB, IOJHBIE M COKpalEHHBIE
ypaBHEHUS! peaKkiii HOHHOro 0OMEHa, YUUTBIBAsL YCJIOBHS, IPU KOTOPBIX 3TH PEAKLUHU UIAYT IO KOHIA

1.8

C(i)OpMI/IPOBaHHOCTI) YMGHI/Iﬁ MNpOBOAUTL pPCAKIHUH, MTOATBCPKAAOMINC KauyeCTBEHHBII COCTaB Pa3INMYHbIX




HCEOPraHM4CeCKUX BCUICCTB, pPacClO3HABATh OIBLITHBIM l'[yTéM HWOHBI, MPUCYTCTBYHOLNIME B BOAHLIX PpAaCTBOpax

HCOPraHMYCCKNX BCIICCTB

1.9

CdopMHPOBAaHHOCTh YMEHHUN PAaCKpPhIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM

COCTAaBJICHUS 3JICKTPOHHOI'O bajaHca 3THX peaKuHﬁ

1.10

CdopmupoBaHHOCTE yMEHHH OOBSICHATH 3aBHCUMOCTD CKOPOCTH XMMHUYECKOH PEAKIIUU OT PAa3IMYHBIX (PAaKTOPOB

111

ChopMHUPOBAHHOCTh YMEHHUH OOBSCHATH XapaKTep CMEIICHUS XHMHUYECKOrO PaBHOBECHUS B 3aBUCUMOCTH OT

BHeITHero Bo3zeiicTeus (mpunnwi Jle [llatense)

OO01mas ¥ HeOpraHUYeCcKast XUMUS

21

CdopMupoBaHHOCTE YMEHHH pacKpbiBaTh cMbIcT Ilepuommdeckoro 3akona /.M. MenaeneeBa u JeMOHCTPUPOBATH
€ro CHCTEMAaTH3NPYIOIIYIO, OOBICHUTENBHYIO U TPOrHOCTUYECKYIO (PYHKITMH

2.2

ChopMUpPOBaHHOCT, YMEHHM XapaKTEPHU30BATh 3JIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX DdJieMeHTOB 1—4
mepuogoB Ileproandyeckoil cucTeMbl XMMHUYecKuXx diemenToB JI.M. MenmeneeBa, HUCIONB3ys MOHATHS «S-, P-, d-
JJIEKTPOHHBIE OpOUTANN», «IHEPreTHUYECKHe YPOBHW», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHYECKHUX JJIEMEHTOB M WX COENWHEHWH Mo mepuoiaM W rpymnmam llepuomudeckoil CHCTEMBI XUMHYECKUX

anemenToB JI.M. MennaeneeBa

2.3

CdopMHupOBaHHOCTh YMEHHU XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHMHYECKHE CBOHCTBA HEOPTraHUYECKUX
BEIIECTB PA3IMYHBIX KIACCOB, TOATBEPXKIATh CYNIECTBOBAHWUE TCHETUYECKOW CBS3U MEXKJY HEOPraHWYSCKUMMU

BEIIECTBAMH C TIOMOIIHIO YPaBHEHHI COOTBETCTBYIOMINX XUMUYECKUX PEaKInii

2.4

ChopmMupoBaHHOCTh yMEHHMH YyCTaHABIMBATH MPHUHAIAICKHOCTh HEOPraHMYECKUX BEIIECTB II0 HX COCTaBYy K
omnpenenéHHoOMy Kiaccy (Ipymie) COeIuHEHUH (IIPOCThie BEIECTBA — METaJUIbl M HEMETaJlIbl, OKCHIbI, OCHOBaHMS,

KHCIIOTBI, aM()OTEepHBIE THAPOKCHIBI, COJIH)

25

ChopMuUpOBaHHOCTh YMEHHH HCIIONB30BAaTh XHUMHYECKYI0 CHMBOJHKY JUI COCTaBJICHHUS (OPMyN BEIIECTB M
YpaBHEHUN XHMHYECKHX peakiuii, cucremarmdeckyto HomeHkmatypy (IUPAC) wu TpuBmameHbIe Ha3BaHUS
OTZIENBHBIX HEOPraHWYeCKHX BEIIECTB (yrapHbIN ras, YIJEKHCIBIA Ta3, aMMHaK, rami€Has W3BECTb, HeramiéHas

HU3BCCTh, IIMTHCBAA COZA, TMPUT U L[pyrI/Ie)

2.6

ChopMHpOBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHYECKME CBOMCTBA HEOPraHUYECKHX




BCHICCTB PA3JIMYHBIX KJIACCOB, IOATBCPKAATH CYIISCCTBOBAHUC TCHETUYECKON CBS3H MCXKIAY HCOPTraHWUYCCKUMU

B€OICCTBaAMH C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHNYCCKUX pCaKHI/Iﬁ

2.7

CchopmMupoBaHHOCTh yYMEHHMH TUIAHUPOBATH W BBINONHATh XMUMHUYECKHH OSKCIEPUMEHT (pa3jioKeHHe MepoKchaa
BOZIOPOZia B IPHUCYTCTBUM KaTalIU3aTOpa, ONPEIEICHHE CPEIbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBEHOIO
WHIWKATOpa, BIHMSHUAE DPAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEAKINH, PEaKIHd HOHHOrO oOMeHa,
KaQYCCTBCHHBIC PpCaKIMKM Ha Cyﬂb(i)aT', Kap6OHaT' U XJIOpUA-aHWMOHBI, HA KaTHOH aMMOHUs, PCIICHUC
OKCIICPUMEHTAJIBHBIX 3aJad II0 TEMaM «MeTamne»y u <<HeMerannH») B COOTBETCTBHMU C IIpaBUJIaMU TCXHHUKHU
0e30MacHOCTH TpH OOpallleHHWH C BEHIeCTBAMU M Ja0OpaTOPHBEIM OOOpYAOBaHHEM; TNPENCTABISATH PE3YJIbTaThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (popMe 3amncu ypaBHEHHI COOTBETCTBYIOIIMX Peakiuil U (OPMYIUPOBATH BHIBOJIBI

Ha OCHOBE 9THUX PE3yJIbTaTOB

2.8

ChopMUpPOBaHHOCT, YMEHHWH COONMO/IaTh TIpaBUjIa IIOJI30BAHUS XUMHUYECKOW TIOCYIOW W J1a00paTOpHBIM
o0opynoBaHMEM, a TaKKe IpaBUja OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHSIMH IO BBITOJHEHHUIO

na6opaToprlx XUMHUYCCKUX OIIBITOB

2.9

CdopMHupoBaHHOCTh yYMEHWH XapaKTEepHU30BaTh XHWMHYECKHE IIPOIIECCHI, JISKAIINE B OCHOBE IPOMBIILIEHHOTO
MOJTyYeHHs] CEepPHOM KHCIIOTHI, aMMHaKa, a Takke C(OPMHPOBAHHOCTh TMPEACTABICHUH 00 OOMMX HAyYHBIX
MIPUHIIAIIAX U IKOJOTHYECKUX MPo0IeMax XUMHUIECKOT0 MMPOU3BOCTBA

XuMud 1 )KU3HL. Pacuérer

3.1

CdopMHupOBaHHOCTh TPEACTABICHUA O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHOHAYYHOW KapTHHBI MHpPA, POIH
XUMHH B MTO3HAHWHU SIBJICHUU TPUPOIBI, B (POPMHUPOBAHUH MBIIUIEHUS M KYJIBTYpPHl TUYHOCTH, €€ (YYHKIIMOHATHHON
TPaMOTHOCTH, HEOOXOAMMOM ISl PEUIeHHs MPAKTUYECKUX 3a7ad U HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHUS K

CBOEMY 37I0pPOBBIO M IIPUPOTHOM cperie

3.2

ChopMUpOBaHHOCTh YMEHMH KPUTHYECKH aHAJM3HPOBATh XMMHUYECKYI0 HMH(OpMAaIMIO, MOIy4aeMyl H3 pa3HbIX

HCTOYHHUKOB (CpencTBa MACCOBONH KOMMYHUKALIMH, CeTh MIHTEpHET U apyrue)

3.3

CdopmupoBaHHOCTh YMEHHH COOMIONATH MPABUIIA SKOJIOIMUYECKH LeJIeCO00pa3HOro MOBEIEHNs B OBITY U TPYLOBOM

ACATCIBHOCTU B LEJISIX COXPAHCHUSA CBOCTO 3JOPOBbS U OKPY)KaIOH_Ieﬁ HpPIpOI[HOfI Cpeabl

3.4

Oco3HaBaTh ONACHOCTH BO3HGﬁCTBHﬂ Ha JXUBBIC OpPTraHU3MbI OHpe,[[eJ'IéHHBIX BCIICCTB, ITOHMMAas CMBICJI ITIOKA3aTCIIA




HI[K, MOACHATHL Ha IMpUMEpax CITIOCOOBI YMCHBUICHUA U MIPEAOTBPAILCHUSA UX BPCIHOIO BO3I[CI>10TBH$I Ha OpraHusm

YCIOBCKa

3.5

CchopmMupoBaHHOCTh YMEHHMI MPOBOJUTH BBIUUCICHUS C HCIOJIH30BAHUEM MOHSTHS «MAaccoBasi JOJS BEIIECTBa B
pacTtBope», 0O0BEMHBIX OTHOUICHUH Ta30B MPH XUMHYECKAX PEAKLHUSIX, MACCHI BEIIECTBA MM 00bEMa Ta30B IO
M3BECTHOMY KOJHMYECTBY BELIECTBA, Macce WIH 00BbEMY OFHOIO M3 YYaCTBYIOIIMX B PEAKIUU BEIECTB, TEIIOBOTO

a¢dexTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHsI MACCHI BEIIECTB, MPEBPAIICHNS U COXPAHEHNUS DHEPTHH




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsiemMblii 3JieMeHT coaep:KaHUS
1 TeopeTndeckue OCHOBbI OPTraHUYECKONH XUMUU
11 IIpeamer opraHnuecKkoil XMMuUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IOIYYEHUM HOBBIX BEIIECTB M MaTepuainos. Teopus
' CTpOeHHs oprannyeckux coequHeHnit A.M. byrnepoBa, e€ OCHOBHBIE MTOJIOKEHUS
12 CtpykrypHbie (GOpPMYJIBI OpraHMYECKHX BemiecTB. ['oMoyorusi, u3oMepus. XUMHUYECKas CBA3b B OPraHUYECKHX COCIUHCHHSIX —
. OWHAPHBIC N KPATHBIC CBA3H. Hpe,ZICTaBJ'IeHI/Ie (0] KJIaCCHq)HKaIIPII/I OpPraHUuvYCCKNX BCUICCTB
HomenknaTypa opraHnuecKnxX COeIWHEHHH (CHcTeMaTHyecKas) W TPUBHAbHbIE Ha3BaHUS BAXHEHIIHMX MPEICTaBUTENEH KIIacCOB
13 OPraHUYECKHX BEIECTB
2 VYri1eBo0pO/IBI
21 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psiA. MeTaH M 3TaH — IpOCTeHIIne NPEACTaBUTENM AJIKAHOB: (PU3NYECKHE U
' XMMHYECKUE CBONCTBA (peaKuy 3aMEIEHNs U TOPEHNUs), HAXOKJEHUE B IIPUPOJE, IOJyUCHUE U IIPUMEHEHHE
AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psA. DTUIIEH M MPONMIIEH — IIPOCTEHIINE IPEACTaBUTENN AIKEHOB: (U3UUECKUE U
2.2 XMMHYECKUE CBOWMCTBA (peakuuu T'MAPUPOBAHUS, TaJOrCHUPOBAHUS, TUAPATALMM, OKUCJICHHUS U IOIMMEPHU3alyu), NOIydeHHE U
IIPUMEHEHUE
23 Ankanuensr: Oyrammen-1,3 u mermnOyrammeH-1,3: cTpoeHue, BakKHEHIINE XMMHYECKHE CBOMCTBA (peakius MOTUMEpPHU3AIINN).
' Ilony4yeHne CHHTETHYECKOro Kay4yKa 1 Pe3UHBI
AJNKWHBI: COCTaB M OCOOCHHOCTH CTPOEHHSI, TOMOJOTHYECKHHA PsA. AIETHIIEH — MPOCTEHIINNA MPEICTaBUTEb AJTKHHOB: COCTaB,
24 cTpoeHue, PU3NIECKHe U XMMUYECKUE CBOMCTBA (PeaKLUU THAPUPOBAHMS, TaIOT€HUPOBAHNS, THAPATALIUH, TOPEHNS), ITIOJIyYeHHE U
[IPUMEHECHUE
Apensl. benzon: cocras, cTpoeHue, Gpusnyeckue 1 XUMUYECKHE CBOMCTBA (PEaKLMH IaJOreHUPOBAHUS U HUTPOBAHUS), ITOJy4CHUE
25 u npuMmeHenue. Tomyon: cocra, CTpoeHHE, (U3MUYECKHE M XUMHUYECKHE CBOMCTBA (peaKLUUW TaJOTeHUPOBAHHS W HUTPOBAHMS),

MOJIYYCHUC U IPUMCHCHUC. TokcudHOCTH ApCHOB. I'enernueckas cBSI3b MCXKAY YIJICBOAOPOAAMHU, MPUHAJICIKAIIINUMU K PA3JIMIHBIM
Ki1accaMm




2.6

[Ipupoansie UCTOUHUKHN yrieBogopoAoB. [IpuponHslii ra3 u momyTtHele HeTaHbIe Ta3bl. HedTh u e€ mpoucxoxnenue. CriocoOb!
nepepaboTKH HePTH: TMEPEroHKa, KPEKWHT (TepMUYECKUH, KaTaluTHYecKuil), muponu3. [IpomykTel mepepaboTKu HepTH, HUX

MIPUMEHEHHE B MPOMBIIIIEHHOCTH U B OBITY. KaMeHHBIN yToiib ¥ MPOIYKTHI €ro nepepadoTKu

Kucnopozaconep:xamue opraHndeckie COeMHEHUs

3.1

[IpenenbHbIe OJJHOATOMHBIE CIUPTHL. METaHON U ATAHOJ: CTPOEHHE, PU3MUECKHE U XUMUYECKUE CBOUCTBA (PEAaKIIMU C AKTUBHBIMH
MeTaJlJIaMH, TaJIOT€HOBOIOPO/IaMHU, TOpPEHNUE), MpUMeHeHne. BoopoiHbIe CBA3M MEX Iy MOJIEKYyIaMH CIUpTOB. JleficTBHe MeTaHoIa
W 3TAHOJA Ha OpraHU3M 4elioBeKa. MHOr0aTOMHBIE CIUPTHL. DTUIICHTIMKOND U TIUIEPUH: CTPOEHHE, PU3NUECKHEe U XUMHUYECKU e
CBOMCTBa (B3aMMOJEWUCTBHE CO IIETOYHBIMM METajUlaMM, KadyeCTBEHHas peaklys Ha MHOrOoaTOMHbIE cnupThl). JleiictBue Ha

OpraHu3M 4€JI0BCKaA. HpI/IMeHeHI/Ie TIMOCPUHA U OTHJICHTJIMKOJIA

3.2

deHo: cTpoeHue MOJIEKYIIbl, PU3MUECKME U XMMUYECKUe CBOMCTBA. TOKCHYIHOCTE (eHona. [Ipumenenue dhenona

3.3

Anbreruapl ¥ KeToHbl. DopManbaeru, aleTaibleria: CTPOCHUE, PU3NUYECKUe U XUMUYECKHE CBOWCTBA (PEaKIMH OKHCICHHS U

BOCCTAHOBJICHU S, KAYCCTBCHHBIC peaKHI/H/I), TIOJIYy4€HUEC U ITPUMCHCHUEC

3.4

OHOOCHOBHBIE Tpe/ieibHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS W YKCYyCHAsl KHCIOTBI: CTPOCHHUE, (DU3MYECKHE M XUMHYECKUE
CBOICTBA (CcBOICTBA, OOIIME IS Klacca KUCJIOT, peaKus dTeprudUKaIiim), morydeHrue u npuMeHerne. CTeapuHoOBast M OJICHHOBAS
KHCJIOTHI KaK MPEJCTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MBLIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, HX MOoIIee JIeHCTBHE

3.5

Crnoxubie 3(UpBl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponns crnoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenne
KUPOB. bronornyeckas pois )KHPOB

3.6

VYrieBompl: coctaB, KiIacCH(pUKAIW YTIIEBOAOB (MOHO-, OW- W Tonucaxapuisl). [JIOKo3a — TpOCTEUHIHI MOHOCaXapum:
0COOEHHOCTH CTPOEHHS MOJIEKYIBI, (PU3MUECKne U XMMHUYECKHe CBOMCTBA (B3ammopericTBue ¢ ruapokcuaom menu(ll), okucnenne
aMMHUaYHBIM pacTBopoM okcuma cepedpa(l), BoccTaHoBieHHe, OpoKeHHE TIIOKO3bI), HAXOXKICHHWE B TIPUPOJE, TPUMEHEHHE,
ounonornueckas pons. @orocuHTe3. DpyKTO3a KaK H30MEp TIIFOK03bI. Kpaxman v 1efumrono3a Kak mpupoaHbie moauMmepsl. CTpoeHue
Kpaxmalia v HeJUTono36l. Ou3ndeckne 1 XMMUIeCKe CBOMCTBA KpaxMaia (THIPONIN3, KaueCTBEHHAS PEAKIIHsI C HOIOM )

A3soTconepkamiye opraHn4ecKie COeTMHEHHS

4.1

AMUHOKHUCIIOTBI KaK aM(I)OTepHLIe OpraHu4eCKuec COCAUHCHUS. du3nyeckne ¥ XUMUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha npumepe
FJ'II/ILII/IHa). buonornueckoe 3HaUeHNE AMHUHOKHUCIIOT. HeHTI/I,Z[I)I

4.2

benxu kak MNPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHU. HepBPI‘IHafI, BTOpUYHAA U TPECTUYHAA CTPYKTYpa OenkoB. XUMUYECKHE




CBOICTBA OEJIKOB: TUApPOJIn3, ACHATYpalua, Ka4YCCTBCHHBIC PCAKIINU Ha Oenku

5 BoIcOKOMOIIEKYIISIPHBIE COEIUHEHUS
OCHOBHBIC TIOHSATHUA XHUMHHU BBICOKOMOJIEKYJISIDHBIX COCTUHCHUN: MOHOMEp, IIOIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb
5.1 MOJIUMEPU3ALINY, CpeNHAA MOJeKyasipHas Macca. (OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYISPHBIX COECAMHEHUH —
MMOoJIMMEpHU3aluAa U IMMOJITMKOHJACHCAIlUA
5 2 9KCHepI/IMeHTaJ'ILHLIe MCTOJbI U3YUCHHA BCUICCTB U UX HpeBpameHMﬁ: O3HAaKOMJICHHCEC C 06pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX
' BOJIOKOH, TTacTMacc, KaydykoB. [lomyueHne CHHTeTHYeCKOro Kayqyka U pe3HHbI
11 KJIACC
Kon ITpoBepsieMblii 3J1IeMEHT coJepKaAHUS
1 Teopernyeckre OCHOBBI XUMHUH
XUMHYECKAH JIeMEHT. ATOM. SIIpo aToMa, M30TOMNBI. DJIEKTPOHHAS 0007I0YKa. DHEPTETUUSCKHE YPOBHH, TOAYPOBHU. ATOMHBIC
11 opburanu, S-, p-, d-amemMeHThl. OCOOCHHOCTH pACIPENEICHUsI IICKTPOHOB 10 OPOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX
MIePHUOI0B. DIEKTPOHHAS KOH(PHUTYPAIUs aTOMOB
[Tepuommueckuii 3akoH u Ileproanueckasi cucreMa xuMudeckux sneMeHToB .M. MenneneeBa. CBs3b EpHOAMIECKOTO 3aKOHA U
12 [Tepuommyeckoit cucTeMpl XuUMUIecKuX 3eMeHToB J[.M. MeHneneeBa ¢ COBpeMEHHOMN TEOpHEl CTPOSCHUS aTOMOB. 3aKOHOMEPHOCTH
' M3MEHEHHUS] CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX WUMH TPOCTHIX M CIIOKHBIX BEIIECTB MO TPYNIIaM W IEPHOMAAM.
3HaveHNe MePHOANYECKOr0 3aKOHA B Pa3BUTHH HAYKH
Crtpoenmne BemecTBa. XWMHYECKas CBS3b. BHUIBl XMMWUYECKOH CBs3W (KOBAJICHTHAs HEMONSAPHAs W TONSAPHAs, HWOHHAS,
1.3 Mertasundeckasi). VIOHbI: KAaTHOHBI M aHHOHBI. MexaHu3Mbl 00pa30BaHMsI KOBAaJCHTHOH XUMHUYECKOHN CBS3U (OOMEHHBIA U JOHOPHO-
aKuenTopHeIi). BogopoaHas cBs3b
14 BanentHOCTh. DnekTpooTpunaTenbHOCTh. CTENEHh OKUCICHUS
15 BemectBa MONEKynsSpHOTO W HEMOIEKYISPHOIO CTPOEHHUsS. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. T[HITBI KPUCTALUTHYECKUAX

peH_IéTOK. 3aBUCHMOCTh CBOMCTBA BCIICCTB OT THIIA KpI/ICTaJIHI/I‘IeCKOﬁ pemerKH IlonsTre o JUCTICPCHBIX CUCTEMaAX. HcTunabie B




KOJIJIOMIHBIC PACTBOPHLIL. MaccoBas 10714 BEIlIeCTBa B pPacTBOpeC

1.6 Knaccuukanms Heoprannyecknx coennHeHnid. HoMeHKk1aTypa HeopraHn4ecKrux BEIIeCTB
17 Xumuueckass peakuus. Knaccudukanusi XMMAYECKUX peakuii B HEOPraHMYECKOH M OPraHWYecKOW XWMHUH. 3aKOH COXpaHEHUs
' Macchl BEIIECTB, 3aKOH COXpAHEHHUs U MPEBPAILEHHS SHEPTUU MTPH XUMHUECKHX PEaKIMIX
1.8 CKopocTh peakiyu, e€ 3aBUCHMOCTh OT Pa3InYHbIX (aKTOPOB
19 Obpatumble peaknuu. XUMHUYEcKoe paBHOBecrue. DakTophl, BIMSIONME HA COCTOSHUE XMMUYecKoro paBHoBecHs. [lpunmmn Jle
' [latenbe
110 Onexrponutuyeckas auccorpaiyst. CuiabHbIe U cinadble MeKkTponuThl. Cpeaa BOAHBIX PacTBOPOB BEIIECTB: KHCNAs, HEHTpaJbHAas,
' nienoyHast. Peakiium noHHoro obMeHa
111 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIHH
2 Heoprannueckas xumus
Hemeramnel. Ilonoxxenne nemeramwioB B Ilepmommdueckoil cucteme Xxmmudeckmx 3ieMeHToB J[.M. MeHneneeBa u 0ocoOEHHOCTH
2.1 cTpoeHuss aToMoB. (DHU3MUYECKHE CBOWCTBA HEMETAIOB. AJUIOTPONHS HEMETa/uioB (Ha MpHUMeEpe Kuciopona, cepbl, docdopa u
yraeposa)
22 XUMHYeCKHE CBOWCTBA BAXKHEUINIMX HEMETALIOB (TalloreHOB, cephl, a3ora, (ocdopa, yriaepoaa U KpEeMHHUS) U WX COCTUHEHHUI
' (oKCHIOB, KHCTIOPOACOAEPIKANINX KHICIIOT, BOMOPOIHBIX coequHenwil). [[puMeHenre BayKHEHITNX HEMETAJIOB U X COEIMHEHUI
Meramnel. [lonoxenne meramioB B Ilepronnuaeckoii cucreMe xummdeckux 3emMenToB .M. MenneneeBa. OCOOEHHOCTH CTPOSHUS
2.3 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTaiioB. O0mue ¢puzndeckre cBoicTBa MeTauioB. CILIaBbl METAIIIOB. DIIEKTPOXUMUYECKHIHA P
HAaIpPsHKEHUN METAIIJIOB
XWMUYECKHE CBOMCTBA BaXKHEHIINX METAJUIOB (HATpPHWH, KadWi, KaJdbIlMid, MATHUN, alOMUHHNA, [IWHK, XPOM, JKEIIe30, Melb) U UX
24 .
coequHeHni. O0mIIe criocoOkI MoydeHus: MeTasuioB. [[prMeHeHne MeTamioB B OBITY U TEXHUKE
2.5 I'eHeTndeckas CBA3b HEOPTAaHMYECKHUX BEIIECTB, TPUHAMIESKAINX K Pa3IMYHBIM KaccaM
3 XUMUS U KU3Hb
31 Ponb xumum B 00ecrieueHUM HKOJOTHYECKOW, SHEPreTUYECKOW W THINEBOW O€30MacHOCTH, Pa3BUTHA MeAWIUHBEL lloHsATHE O

HAaYYHBIX MCTOAAaX MMO3HAHUS BCHICCTB U XUMHUYCCKUX peaKLII/Iﬁ




Hpe[[CTaBIIeHI/ISI 00 O6HH/IX HAaYYHBIX NPUHOUIAX IPOMBINIJICHHOI'O IMMOJTYYCHUA Ba)XHEHINMX BellecTB. UelIoBeK B MHpPE BCIICCTB U

3.2 MaTepuasoB: Ba)KHEUIINE CTPOUTENbHBIE MaTePUalIbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPaCKH, CTEKIJIO, KepaMHUKa, MaTepuasl Il
9JIEKTPOHUKH, HAHOMATEPHAIIbl, OpraHWYECKUE U MUHEPAIIbHbIC YI00p CHHS
33 XuMmusi B 370pOBbE YEIOBEKAa: MpaBWiIa HCIOJNB30BaHHS JICKAPCTBEHHBIX IIPENaparoB, MpaBuiia 0€30MacHOro HMCIOIb30BaHUS

IperapaToB OBITOBOM XMMHUH B IIOBCEIHEBHOM KU3HU




YUEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI5S1 YUYEHUKA

» Xumus. 10 knacc. ['abpuensa O.C., Octpoymos WN.I'., CnankoB C.A. AKIIMOHEPHOE 00IIECTBO
«M3narenscTBO «IIpocBemienne

» Xumus. 11 knacc. ['abpuensa O.C., Octpoymon WN.I"., CagkoB C.A. AKIIHOHEPHOE OOIIECTBO

«M3narensctBO «IIpocBemienne

METOJUYECKUE MATEPHUAJIbI JI51 YUUTEJIA

Beeaure 1. O.C.I'abpuensin, .. JIbicoBa «Xumust MeTonudeckoe nocodue — 6a3oBblid ypOBEHbB -
M.: Ipoda 2022 rog.

2. O.C.I'abpuensa, U.I'.OctpoymoB, «O0IIas XuMusl B TecTax, 3ajavax, ynpaxHeHusx. 11 kmace» —
M.: lIpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Vinakoa «Xumus 11 kinacc: KoHTponbHbIC 1
MIPOBEPOYHBIC paOOTHI K yueOHUKY». — M.: [lpoda, 2021 T.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenetckas «Xumus 11 kinacc: HactonpHast kHura 1jist
yumrens». Yacts 1 — M.: [poda, 2019 rom.

5. O.C.I'abpuemsa, I'.I'.JIsicoBa, A.I".Benenckas «Xumus 11 xirace: HactombpHast KHUTA TS
yaurens». Yacts 2 — M.: ipoda, 2022 rox.

6. O.C.I'abpuensH, 11.B.Pemeros, 1.I".OctpoymoBa «3agadu Mo XUMUH U CITOCOOBI UX PEIICHUSD) -
M.: «lpocax», 2021ro.

7. B.I'. lenncoa «Xumus 11 kmace moypounsie turansl o yaeonuky O.C.I'abpuensina,
I'.T".JIsicoBoii» - Boarorpan» Yuurtens 2018rox.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIunko «Tectol mo xumuu 11 ximacc», - M.: Ox3amen, 2019r.
9.9. O.C.I'abpuensn, U.I'.octpoymoB «XuMHUECKH SKCIEpUMEHT B 1ikoiie 11 kmace»; - M.:

Hpoda. —2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast ouMITHa @ MIKOJTBHUKOB 110 XMMUH
http://chem.rusolymp.ru Opranudeckast XUMHs: SJEKTPOHHBIN YUCOHUK ISl CPEIHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: JIEKTPOHHBINH yISOHUK

http://www hemi.nsu.ru OTKpBITHIA KOISK: XUMHUS

http://www.chemistry.ru JlucTaHIIMOHHAS OMMMITHAIA TI0 XUMHH: TEIEKOMMYHHKAIIMOHHBIH

00pa3oBaTEeNbHBII MPOEKT






