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MOSICHUTEJIbHAS 3AITUCKA
Pabouas mporpamma 1o XuMuHu Ha YPOBEHB CPEIHET0 O0IIET0 00pa30BaHUs IS O0YUYArOIIHXCS
10-11-x knaccoB YOV «IlepdexT-rumuazus» pa3padoTaHa B COOTBETCTBHH C TPEOOBAHUSMHU:

o  ®depepanpHOro 3aKkoHa 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
denepauun»;

e Tmpukaza MunobpHayku oT 17.05.2012 No 413 «OO0 yTBepkIeHUH (enepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPETHETo 00IIEero 00pa3oBaHMsD» (C
M3MEHEHHSIMU, BHECEHHBIMH MTPpHUKa30M MuHnpocsemenus ot 12.08.2022 Ne 732);

e mpukaza MunmnpocsemnieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHUHU (eaepaTbHOR
00pa30BaTeNbHON MPOrPaMMBI CPETHETO 00IIETO 00pa30BaHUSY;

o mnpukaza MunnpocseueHus ot 09.10.2024 Ne 704 «O BHeCEHUU U3MEHEHU B
HEKOTOpbIE IprKa3sl MuHucrepcTBa npocseuenus Poccuniickoit @enepanuy,
Kacarormmecs eaepanrbHbIX 00pa30BaTEIbHBIX MPOTPAMM HAYaIILHOTO O0IIEro
o0pa3oBaHMs], OCHOBHOTO 00I1Ier0 00pa30oBaHUsl U CPEAHETO 00IIEro 00pa3oBaHUs»;

e mpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 ytBep:xaenuu [lopsaka
OpraHM3alllH U OCYIIECTBICHH 00pa30BaTENbHOMN 1eATEIHbHOCTH 110 OCHOBHBIM
001eo0pa3oBaTeIbHBIM IPOTrpaMMaM — 00pa30BaTEIBHBIM ITPOrPaMMaM HaYaJIbHOTO
00111ero, OCHOBHOT'O O0IIIET0 U CPETHETO 0OIIEro 00pa30BaHUs»;

o Konnenuuu npenoaaBanusi yueOHOro nmpeaMera « XuMus»;

o KoHIenuuu 3K0JI0ruyeckoro 0opa3oBaHus B cucTeMe 0011ero oopa3oBaHus;

e C(I12.4.3648-20 «CaHuTapHO-3MUEMHOIOTHYECKHE TPEOOBAHUS K OpraHU3alUsiIM
BOCIIUTaHUS U OOYYCHUSI, OTJBIXA M 03/I0POBIICHUS JETEH U MOJIOJCKIY,
YTBEPKJACHHBIX [IOCTAHOBIICHUEM TJIABHOT'O CAaHUTApHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBBI U TPEOOBAHUS K 00ECTIEUCHUIO
0e30macHOCTH U (1) 6€3BPEeTHOCTH JIJIsl YeToBeKa (DAKTOPOB CPEJIbl OOUTAHUSY,
YTBEPKJACHHBIX [IOCTAHOBIIEHUEM INIABHOT'O CAaHUTApHOTO Bpada oT 28.01.2021 Ne 2;

e y4eOHOTO IUTaHa cpeaHero odiero oopazoBanus, yreepxkaennoro YOV «llepdekt-
rumMHaszus» ot 26.08.2025 Ne 108;

e (enepanpHOI pabouelt MporpaMMbl MO0 y4eOHOMY MpeaMETy « XUMHUsD 0a30BOTO
YPOBHSL.

Pabouas nporpamma opueHTHPOBAaHA Ha LIEJE€BbIE MPUOPUTETHI, CPOPMYIUPOBAHHBIE B
dbenepanbHON pabodeit mporpaMMe BOCITUTAHUS U B pabodeii mporpamme Bocnutanus YOY
«IIepdexT-rumHazus»

[TporpaMMma 1o XMMHUU Ha ypOBHE CpeaHEro oOuiero ooOpazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOoBaHUI K pe3ynbTaTaM OCBOCHHUs (perepaibHOil 00pa3oBaTEeNbHOM MPOTPAMMEBI CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM ctanaapte COO, ¢ yuérom Konmenuuu mpenojnaBaHus y4eOHOTO MpeamMera
«Xumusi» B 00pa3oBarelbHBIX oOpraHu3anusx Poccuiickoit @Dexepanuu, peamTu3yONIIX
OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMBI, U OCHOBHBIX TMOJOXEHHH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOJIOB K pa3paboTKe MporpaMMbl MO XUMHH, K ONpPEIENCHUI0 o0Ien
CTpaTeruu 0Oy4YeHHsI, BOCIUTAHMS U PA3BUTHUSL OOYUAIOIIUXCS CPEICTBAMU yU4eOHOTO MpeaMeTa



«Xumusa» mns 10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTAaBWJIM KOHIETITyaJIbHBIC TOJIOKCHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IL€JIEH, COJIEp)KaHHs, pPE3yJIbTaTOB OOydYeHHsS u
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IIOJy4aeMO€  BBIIYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXHUT
3aBepLIAIOIIMM ITallOM pPeaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEW, TPHUCYIIUX [EIOCTHOM CHUCTeME XHMHYECKOro o0pa3oBaHUsA. OTH IIEHHOCTU
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHHUS MUPOBO33PEHHS U OOLIEH KYJIbTYpbl
YeJI0BEeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 3/I0pOBbIO HU
npupoaHoil cpene. Peannsyercs xuMudyeckoe oOpa3zoBaHne 0Oy4arOLIMXCsl HA YPOBHE CPEIHETrO
o0miero oOpa3oBaHMs CPEACTBAMHU yUeOHOTO IMpeaMeTa «XUMHs», COJEpKaHUE M MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € YYETOM CHEHM(PUKM HAYyKM XUMHUH, €&
3HAYEHUs B MO3HAHUU MPUPOJIBI U B MaTEepUaIbHOM )KM3HU OOLIECTBa, a TAKXKe ¢ y4ETOM O0IIUX
Hesnel M NPUHLUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyi0 pojb B COBPEMEHHOMH
LUBWIN3ALUU, B CO3JaHUU HOBOW 0Oa3bl MaTepHalbHOW KyJIbTypbl. OHa BHOCUT CBOHM BKJIaJ B
(GbopMUpOBaHKE PALlMOHAIBHOTO HAyYHOT'O MBIIUIEHUS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KaroleM MUpe Kak O €AWHCTBE MPUPOJBI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IIOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHMS B3aUMOCBS3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMoOnEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHS cCTaja
HEOTHEMJIEMOM YacThI0 MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO Tpyaa U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XMMHUsl KaK HayKa co3MJaTeNbHasl, Kak Hayka
BBICOKMX TE€XHOJOIMH HalpaBjeHa Ha pelleHue INI0OANbHBIX MPOOJIeM yCTOMUMBOTO pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMH LEMSIMH M HPUHLUUIIAMHU CpEIHEro oOImero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOyyarouuxcs, HEOOXOIUMYI UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.

CocraBnstomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypcbhl — «OpraHuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJI€P)KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKU: cHUCTEMa 3HaHUM MO0 HEOPTaHUYECKOW XUMUU (C BKIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHONW CHUCTEMbI 3HAHUN
OpyU HM3Y4YEHHUU TIperMeTa oOecleYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas XxuMusi» u «O01mas 1 HeopraHuyeckas
XUMHUS» cPOpMUpOBaHa B MPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOIO IMOJX0Aa K U3YUYEHHUIO
yueOHOro MaTepuasia M OOYyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUN Ha
ONpeAeNEHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XHMMHUU BeIecTBa
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX MPEICTABICHUH O CTPOEHUU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB [0
CJIO)KHBIX OMOJIOTMUYECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHHU MOIy4aroT



pazBuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS IEpBOHAYAIHHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEAKIUU.

[Ton HOBBIM yrjioM 3peHusi B IMpeaMere «XuMus» 0a30BOr0 ypOBHSI paccMaTpUBaeTCs
U3YYCHHBIII Ha YPOBHE OCHOBHOTO 00IIero oO0pa3oBaHHs TEOPETUUYECKHM MaTrepuan u
(dakToNOrMUeCKre CBEACHHS O BEIICCTBAX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeOpraHWYECKass XUMUs» OOYYAIOIIMMCS MPEJOCTABIISIETCS BO3MOXKHOCTh OCO3HATH
3HaYEHHE IMEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJIOJIOIMUYECKUX MO3HIIMMA,
Iy0ke TMOHATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jononHsAercs B Kypcax 10 wm 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KyJIbTYPOJOTHYCCKHIA M TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JESTeNIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHUIO YBaXKEHHUSA K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO WM JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ JUIsl TIOTIOJTHCHHS 3HAHUH, PEIICHUS
MHTEJUIEKTYyaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIIENI0BATENbCKUX 3adad. B menom coxepxanue
ydaeOHOro mpeamMera «XuMUsD JaHHOTO YPOBHS M3yU€HUs OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUs (HUITOCOPCKUX MM, TaKMX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MyTEM SKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMU (aKTaMH U TEOPETHUUYECKUMHU MPEANOCHUTKAMU,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI K MaTepUaIOB.

B maHe pemnenust 3amad  BOCIMTAHHWSA, PA3BUTHUS M COIMANU3ALMK  O0YYaIOIUXCS
NPUHATBIE NPOrPaMMON IO XMMHHU MOAXOJAbl K ONPEAENICHUIO COJEpKaHUs U MOCTPOEHUs
npeaMeTa MpelycMaTpuBaloT (GOPMUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JCHCTBUM, UMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3JIMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPOOJieM, MOUCKa, aHAJIN3a U
o0paboTku wuHPOpMAIUU, HEOOXOMUMBIX Ml TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
MCCJIEI0BATENbCKON IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npaxTuke npenogaBaHus XUMHUN Kak HA YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHWsA, TMPU  OMPEACICHUH  COJEpPKATCIbHOU
XapakTePUCTUKU LEeJed H3y4YeHHs MpeaMeTa HampaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW MEATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOW KyJnbTypel. C METOIMYECKOW TOYKM 3pEHHs TaKOM MOIXOI K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CornacHo J1TaHHOW TOYKE 3pEHMs TJIABHBIMH IIEJISIMU M3Y4Y€HUS MpeaMera «XUMHUsD Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCS:

e (GOpMHpPOBAaHHME CHCTEMbl XHUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KAPTUHBI MHUpPA, B OCHOBE KOTOPOH JIEKAT KIIOUEBBIE TOHSITHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUHM XHWMHHU, OCBOEHHE S3bIKa HAayKH, YCBOEHHE W



MOHMMAHHUE CYIIHOCTH JOCTYIHBIX 00O0OIIEHUN MHUPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHHME U PA3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIHii, HEOOXOAUMBIX Ul MPUOOPETeHHUS YMEHHA OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHUEM H
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0Oe3011acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTHUKA LieJel U 3a7ad U3y4YEeHUs NpEAMETa B
porpaMMe 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MPENoOJaBaHUU XUMHUHU B OOJbIleiH
CTENEHH OTAAETCA NPEANOYTEHHE IPAKTUYECKOW KOMIIOHEHTE COJep)KaHus OOydeHus,
OpPUEHTHPOBAaHHOM Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KHU3HU IJISI PelICHUS
IPAKTUYECKUX 3ajau.

B cBa3u ¢ aTUM npu u3yueHMM IpeaMera «XHUMMsD JOMUHHUPYIOLIEE 3HAuYEHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajanTanus oOydYaromMXcsi K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHWE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX PpEUIEHHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOUINX YHUBEpPCAIbHOE 3HAUEHUE NIl PA3IMYHbIX BUJOB JESATEIBHOCTH: pPEIIeHUs IpodiieM,
MOMCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOTUMBIX UIsi MPUOOpPETEHUs OIbITa
JESATEIIBHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XUMUH, a TAKXKE I OLIEHKH C
HO3HMILUI HKOJIOTHUECKOH 0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPELY;

pa3BUTHE [103HABATENIbHBIX UHTEPECOB, HHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSATENbHO IPHOOpETaTh HOBbIE 3HAHHUS IO XHMHUU B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJIn3a yueOHOW U Hay4HO-TIOMYJISpHOW MH(OPMALIUU XUMHUYECKOTO
COJIepKaHus;

dbopMupOBaHUE U pa3BUTHE y O0YUaAIOLIUXCSA ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIIEHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, IIPU IJIAHUPOBAHUU U ITPOBEJIEHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcsi yOexXIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW poONM B  pelIeHUH TJI00albHBIX  MPOOJEM  pallOHAIbHOTO
IIPUPOIONOIb30BAaHNUs, IONOJHEHNS JHEPreTUYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHMsI OIbITa UCIOJIb30BAHUS MOJYYEHHbBIX 3HAHUN ISl IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYalIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSMHU.

B ydyeOHOM maHe cpemHero obmero o0pa3oBaHus NpeaMeET «XHUMHUs» 0a30BOr0 YpOBHS
BXOJMT B COCTaB MpeIMETHOMN 0bacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.



OO1mee 9nciio 9acoB, OTBEACHHBIX UII M3YYCHUSI XMMHH, Ha 0a30BOM yYpOBHE CpPEIHErO
obmero obpazoBanusi, cocrapisier 68 wacos: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XMMUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAYECHHUE B NOJIYYECHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COEUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPHUBHAIbHBIE Ha3BaHUS BAKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHWYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJICKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHUU (IJIaBJI€HUE, OOYIJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEeHUs ), HaX0XAEHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONUJIEH — MPOCTEeHIIne
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytanueH-1,3 u metwnOyTtaaues-1,3: cTpoeHue, BaXKHEWIINE XUMUYECKUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyUYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (Peakyuu 2aio2eHUposanus U HUmMpo8aHus), noaydenue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKd He(PTHU: TeperoHka, KpPEeKUHT
(TepMHuUECKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 « Yoy, MoaeIupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKONW pPalOThI:
MOJIyYEHHUE ITUICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbruuciienuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHl. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHE, (GU3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCThH
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHbIe KapOOHOBbIE KUCIOThI. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCJIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(pHUKAIMS YTIeBOJA0B (MOHO-, 11~ U Mojaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEeHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs peaklys ¢ HOJIOM).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoMm menu(ll)), ampmerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcujaa cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPEeTUYHAsi CTPyKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATypaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeJUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHMsI BELIECTB U UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSTHHA, TaK H
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPHUKAIMS, MEPUOAUIHOCTh, HAOIIOACHNE, W3MEpEHHeE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NuIIEeBbIe MPOIYKThI, OCHOBBI PAllMOHAIBLHOTO MUTAHMSI, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuMuyeckuil 31eMeHT. AToMm. Sapo aroma, H30TOMNBI. OJEKTpoHHas 000J0YKa.
DHepreTHyeckue YpoBHH, IMOTYypOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrteMa XUMUYECKHX 3yeMmeHTtoB J[. M.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
10 TPyIIaM U NepruojaM. 3HaueHHUE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJIsSIpHasl W TOJISIpHAsi, WOHHAs, MeTaJumyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBS3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpULaTENIbHOCTh. CTeNeHb OKUCIEHU. IOHbI: KAaTUOHBI U aHUOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BELIECTBA. THUNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BELIECTB. ['€eHeTHuyeckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEaKIUii B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAaHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUIX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
XuMmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble u ciabble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJieJIe KPUCTAJUIMUECKUX pelETOK, HaOMI0JeHHe M ONHUCAaHWE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAAa BOJOpOJa B TNPUCYTCTBUM KaTalln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKLUu
HMOHHOTO0 OOMeEHa), MPOBEICHHE MpPAaKTHUYeCKOW paboThl «BiusHue pa3znuuHbIX (PaKTOpOB Ha
CKOPOCTh XUMHUYECKOM peaKum.

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pPacu€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckasi xumusi

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepbl, pocdopa u yriaepona).

XUMHUYECKHUE CBOMCTBA BAXHEHITMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB M UX COSUHEHHH.

Mertamisl. [lonoxenne Meramios B [leproandeckoi cucTeMe XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUH DS HanpspKeHUi
METAJIJIOB.

XYMHYEeCKHEe CBOICTBa BaXHEMIIMX METAJUIOB (HATpHM, Kajuil, KanblWid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O61me cocoObl moTyueHusI MeTaJuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3YUYEHHMS BELIECTB M MX IPEBPALLEHUI: HU3Yy4YEHHUE
KoJuleKuuu «MeTamisl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIBHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAu€CTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa WM 00bEMa ra3oB 10 HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0GecriedeHnn SKO0JI0TMYECKO, S3HepreTUYecKoi 1 NMuIIeBoil 6e30MacHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOmMX HayyHbIX MNPUHLOUOAX I[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
IpaBuiia 6€30MaCHOT0 UCIOIb30BaHUS IPENapaToB ObITOBOM XUMUHU B IOBCEIHEBHOM JKHU3HMU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U MOHSTUH, SBJISIOLUIMXCS CUCTEMHBIMU JJISl OTJIEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUECKUN YpPOBEHb, BELIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SHCTBEHHOE MIPOU3BOICTBO, nuIieBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
porpaMM CpeaHero o0Inero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-MeTOoM4ecKkoil OCHOBOM it pa3pabOTKH IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN ITOIXO/.

B cooTBeTCTBUM C CHUCTEMHO-/ICSATECIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOCHHS MpeaMeTa «XUMHs» Ha YpPOBHE CpEeIHEero oOuiero o0pa3oBaHUs
BBIJICJICHBI CJICAYIONIHE COCTABIISIONIUE:

OCO3HAHHE OOYYAIONUMHUCS POCCUHCKOW TPaKIAHCKON HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTSIBHOCTU M CAMOOIIPE/ICIICHHIO;

HaJIMYUE MOTHBALIUH K O0YUYCHUIO;

IEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUW JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[CHHOCTEW ¥ UCTOPUYCCKUX TPAIHUIINUN 0a30BOM HAYKU XUMUH;

TFOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBAaThCS B CBOCH JICATECIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKAMH, MPHUCYIIMMHU IIEJIOCTHOH CHUCTEME XUMHYECKOTO
o0Opa3zoBaHus;

HAJIMYKME TPABOCO3HAHUS JKOJIOTMYECKOW KYJIBTYpbl M CIHOCOOHOCTH CTaBHTH IIETH U
CTPOUTDH KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHUS TpenMera «XUMHsS» JIOCTUTAIOTCS B EIUHCTBE
y4eOHOH H BOCHHTATENbHON JEATENBPHOCTH B COOTBETCTBUM C TyMaHHCTHYECKHMH,
COIIMOKYJBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH W HJ€ajlaMd  POCCHICKOTO
IPaXIaHCKOrO OOINECTBA, NPHHATHIMH B OOIIECTBE HOPMAMH M TPABUIAMHU TTOBEICHHS,
CIOCOOCTBYIOIIMMH MPOIIECCaM CaMOIO3HAHHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHSI
JMYHOCTU O0YYaIOMINXCS.

JIMYHOCTHBIE PE3yNITaThl OCBOSHHS NpeaMeTa «XUMHs» OTpaxaroT c(HhOPMHPOBAHHOCTH
OIbITA TIO3HABATEILHON M TPAKTHYCCKON [ESITEIBHOCTH OOYYarOIIUXCS [0 pealn3aluu
NPUHSTHIX B O0IIECTBE IIEHHOCTEH, B TOM YHUCIIC B YACTH:

1) rpaaaHCcKOro BOCIMTAHMSA:

OCO3HaHUS O0YYaIOMIMMUCS CBOMX KOHCTHTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, YBAKEHHS K
3aKOHY U TPABOIIOPSIKY;

NPEJICTABIICHNST O COLMAIBHBIX HOPMAaxX W MPaBHIAX MEKJINYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH MPU CO3JIaHUU YUeOHBIX TPOEKTOB,
pelIeHUH yueOHBIX U MO3HABATEIbHBIX 33144, BHITIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CTMOCOOHOCTH TIOHMMATh W MMPUHUMATH MOTHBBI, HAMEPECHUS, JIOTHKY U apTyMEHTBI APYTHX
IPY aHAJIN3E Pa3IMYHBIX BUAOB YUEOHOH AEATEILHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY W HAyYHOMY HACIICIUI0 OTCYCCTBEHHOM
XUMHU;

YB@XCHHUSI K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUU W TMPAKTUYECKOTO MPHUMEHEHUS
XMMHUH, OCO3HAHUS TOTO, YTO JIOCTIDKEHHS HAyKH €CTh PE3yJIbTaT IJTUTEIbHBIX HAOJIOICHHH,
KPOITOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U TIPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTU OILICHMBATh CBOE IOBEJCHHE M IMOCTYINKHU CBOMX TOBapULIEH € MO3UIUil
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYNKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYCK (YMOTPEOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKONW JESATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHBHOE Y4YacTHE B pEIICHWH TPAKTUYCCKUAX 3a/1a4 COIHMAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBaKEHUS K TPYIY, JIIOJSIM TPYJa U pe3ysIbTaTaM TPYAOBOU ASITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOH TPACKTOPHH OOpa30BaHMS,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa HKOJOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATILHOM CPEbI;

OCO3HAHMSI HEOOXOIUMOCTH HCIOJIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIICHHsI BOTIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArONPHUSATHBIE YKOJIOTHYECKHE TOCIEICTBUS TPEATPHHIMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KyJIbTYphl, OIBITa
JeSITeIbHOCTH  OKOJIOTUYECKOM  HalpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCSI HMMHU B
MI03HABATEBHOW, KOMMYHUKATHBHOHN M COIIMATIBHOM MPAKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;



IOHUMaHMs CHeuM(UKH XUMHMHM Kak HayKH, OCO3HaHMs €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XHMMHUHU JJsl COBPEMEHHOW LMBHWIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNHIEeBOM U HKOJOTMYECKOH O€30macHOCTH, B Pa3BUTHM MEIULMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IIO3HAaHMA,
UCIMOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4yaeMble 3HAHUS VIS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELIeHUs TpodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIYYEHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUU C HKU3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3nyHbIX cdepax MNpodeccuoHaNbHON
JIEATEIbHOCTH.

METANPEIJMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yibTaTbl OCBOGHMSI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIHHAPHBIC
(MexXmnpeMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U crenuuKy METOJI0B O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHbBIX HayKax (MaTepus, BEIIeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, CCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHe);

yHHMBEpcallbHble  yueOHble  JAeHCTBHS  (TO3HABaTEIbHbIE, KOMMYHHKATHBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHHe (QPYHKIMOHAIBHONM TIpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CHOCOOHOCTh  OOYYaloLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCalbHble y4yeOHbIe ACUCTBUS B IO3HABATENbHOH U
COIIMAIbHON NPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMMU.

OBJiaieHNe YHUBEPCAIbHBIMH Y4eOHBIMH O3HABATEIbHBIMHU AeCTBUSIMM:

1) 6a3oBble JJOrnYecKue AeHCcTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBaTh MU aKTyalIM3HpOBATh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpEACIATh LENU JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThl ACITEILHOCTHU C IIOCTABICHHBIMU LENISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble TNPU3HAKK IIOHATHMM W YCTaHaBIMBAaTb UX B3aMMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOLUE TOHATUS AJIs1 OOBSICHEHMsI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYyXIEHUS (MHAYKTHUBHBIC, JEIyKTHBHbIC, II0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (HOpMyIupoBaTh
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MOJIeJH, TPeoOpa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMysa, YypaBHEHHE XUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIECIbHBIE IMPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMUUYECKUX PEaKLIUM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLIU;

dopMynnpoBaTh LEIM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIFHO c(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMUS YUYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BbBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEe0BAaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB IT03HAHUS.

3) padora ¢ nnpopmManmei:

OpUEHTUPOBATbCA B PpA3IUYHBIX HCTOYHUKAaX HHopManuu (HaydHO-NOMYyJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BHUIOB U (OPM MpencTaBIeHUs, KPUTHUYECKH
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTE;

dbopMynMpoBaTh 3ampochl U NPUMEHATH pa3jMyHble METOAbI IpPU IOHCKE U OTOOpe
uH(popMalni, HEOOXO0AUMOI /17151 BBITIOJIHEHUS yUYeOHBIX 33/1a4 ONpPeIeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy mpencTaBieHUss HHPOPMAIK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIM $I3bIK B KauyecTBE CpEACTBA MNpH paboTe ¢ XUMUYECKOMH
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.



OnJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUAMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TEMBbI B XOJ/1€ AMAJOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYNaTh C IIPE3€HTAlEeld pe3yJbTaTOB MO3HABATEIBHOW IEATENILHOCTH, MOIY4YE€HHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuy y4eOHOro Ipoekta U (OpMyJIMpPOBATH BBIBOJBI 110 pPE3yJbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUM ITyTEM COTJIaCOBaHMs O3ULIMHA B X0/1€ 00CYX/IeHUSI 1 0OMEHa MHEHHSIMU.

OgiaieHHe YHMBEPCAJIbHBIMHU PeryISTHBHBIMH e CTBUSIMU:

CaMOCTOSITENIHO IUIAHUPOBATh M OCYILECTBIISATh CBOIO I1O3HABATEIbHYIO JEATECIILHOCTD,
onpenenss e€ eI U 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeylaraéMblii alrOpUTM JIEHCTBUH NPU BBIMOJHEHUU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C YYETOM MOJIYyYEHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUYECKUX PEaKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHaliM3a U
CaMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpeameTHBIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XuMHUsD) OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAy4YHOW KApTHUHBI MHpA, POJIM XHMHUHM B TO3HAHWM SIBJICHHH NPUPOJABI, B (HOPMHUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelleHusT TPAaKTHUYECKUX 3a7ad M HKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOMOJIAraroNIve
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM  CKEJET,
(GyHKIMOHATBHASA TPyMMa, PaJuKal, W30MEpHUs, MU30MEpPhI, TOMOJOTHUYECKHA psa, TOMOJOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOEHUSI OPraHUYECKHUX
BemectB A. M. bytiepoBa, 3ak0H COXpaHEHHS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEKAIIUe B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyuYeHUH U 0€30MaCHOM MCIOJIb30BAHUN BaXHEHIIINX OPraHUYECKUX BEUIECTB B OBITY
Y TIPAKTUYECKOHN JESTETHPHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTEPHbIC MPU3HAKW MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMMCAHUU COCTABa, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY JJIsI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (hOpMysT OpraHMYECKUX BEILECTB



Y YpaBHEHHW XMMHYECKUX PEAKLUN, U3rOTABIMBATh MOJEIN MOJEKYJ OPraHWYECKUX BELIECTB
JUTSL WUUTIOCTPALIUU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAIIICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIIACCY/TpYyIe COeIUHEHUN
(YrieBomopobl, KHCIOPOA M a30TCOoAepXalllhe COENUHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxke
MPUBOAUTH TPUBHAJIbHBIE HA3BAHMS OTICJIBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHoid, ¢dopManbaerui, aleTaablerui, MypaBbUHAs
KHCJIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
KpaxmaJl, LIeJUIF0JI03a, TJIULUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COoeIMHEHUX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOCHUS OpraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUSI; 3aKOH COXPAaHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX IIPEACTABUTENCH PA3IMUHBIX KJIACCOB OPraHUYECKUX BELIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, mermwnOyraaueHn-1,3, OeHszon,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TIUIEPHUH, (CHON, aleTallbJeTU/l, MypaBbHHAS U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmal, IeJUII003a, aMHUHOYKCYCHAas KHCIOTa), HWUTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJy HUMU YPaBHEHUSMH COOTBETCTBYIOIMX XUMHYECKUX pPEAKUUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (opMyT,

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh HMCTOYHUKH YTJIIEBOJAOPOIHOTO CHIPHS
(HedThb, TMPUPOIHBIA Ta3, Yroiib), CHOCOOBI HUX MEepepadOTKH U MPaKTUUYECKOe MpPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(maccel, 00b€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIMU 10 H3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIaIeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOIO
MO3HAHUSI, HCIOJB3YeMbIX B XUMHUM TPU HM3YYCHHH BEHIECTB U XUMHUYECKUX SBICHUU
(HaOmrofieHUe, UW3MEpEHHE, OSKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEILICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOPaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(mpeBpaleHrss OPraHMYECKUX BEIIECTB MPHU HArpEeBaHWH, MOJYYEHUE STHUIICHA U M3YyYCHHUE €T0
CBOMCTB, KaueCTBEHHBIC PEaKIMH OPTaHMYECKUX BEIIECTB, JeHATypamus OEIKOB MpHu
HArpeBaHUU, I[BETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTH
npu OOpalleHUuH C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEICTABISITh PE3YIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amuCH YpPaBHEHHHM COOTBETCTBYIOIIUX pEaKIUi U
(dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CpENICTBA MacCOBOM nH(popMmaiuu, IHTEpHET U APYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUia IKOJOTHYECKH IIEIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH [EATEIBHOCTH B LEIAX COXPAHEHHs CBOErO 370pPOBbS U
OKpYXarollel MPUPOJHOM cpenbl, OCO3HABaTh ONACHOCTh BO3AECUCTBUS HAa >KMBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BellecTB, MoHuMMas cMbici mnokaszarens [I/IK, moscHsaTs Ha
npuMepax crocoObl YMEHBUICHUS U MPEJOTBPAICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
4eJI0BEKa;

JUIsl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSi: YMEHHE IPUMEHSATh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL  CIIETIBIX M CJIa0OBUAAIIMX OOydYalolUXCs: YMEHHE HCIOIb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy oO0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyII.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HEOopraHuyeckas XUMHsD
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHON KapTHHbI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HPUPOIBI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJBTYpbl JMYHOCTH, €€ (YHKIMOHAJIBHOM I'PAaMOTHOCTH, HEOOXOJUMOW MaJis
pelIeHHs MpPaKTUYECKHX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHON CpEnE;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINe
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYeCKas CBs3b (KOBaJIeHTHas, MOHHAs, METaUIn4YecKas, BOJOpPOJHAs),
KPUCTAJIZIMYECKAsl  PEIIETKA, TUIBI XMMHMYECKHX  pEakUud, pacTBOp, DIJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  peaKIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
JJIEKTPOJIUTUYECKON Jucconuanuu, nepuoaudeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHUS DHEPIMM IPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(akToJIOrMUECKUE CBEJCHHS O CBOWCTBAX, COCTaBe, MOJyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTaHWYECKHUX BEIECTB B OBITY U MPAKTHUECKON JESITeIbHOCTH YEJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aWMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MpPHU OMHUCAHUU HEOPTraHUYECKHX
BELIECTB U UX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsI COCTaBJICHUS
dopMyNl BelIECTB W YpPaBHEHUM XHMHUYECKUX PEAKIUil, CUCTEMAaTHUECKyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaibHBIC HA3BaHHUS OTICIbHBIX HEOPTaHMUYSCKHX BEHICCTB (yrapHbId Ta3,
YIIEKNCHIBIA Ta3, aMMHUaK, TraléHas W3BECTb, HETrall€Has W3BECTb, NUThEBAs COJa, NMUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUUECKUX
3JIEMEHTOB B COEMHEHUAX PA3INYHOIO COCTABA, BUJ XUMHUECKON CBA3H (KOBaJICHTHAsI, MOHHAS,
METAJIJINYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKM KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJspHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHCHU;



c(hOopMUPOBAHHOCTh YMEHHI YCTAHABIMBATh MPUHAICKHOCTH HEOPTAaHUIECKUX BEIICCTB
0 MIX COCTaBY K OINpeAeNEHHOMY KIIACCY/TPYIIe COeTMHEHUH (TIPOCThIE BEUIECTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICH Iepuoandeckoro 3akona [J[. U.
MenneneeBa ©  JAEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOUIYHO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJCKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoit cuctemMbl XUMUYECKUX 3ieMeHToB 1. M.
MeHeneeBa, HCIOIB3YS IOHATHS «S-, P-, O-3JCKTPOHHBIC OPOUTAIHN», «IHEPreTUYECKHE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuojaM U rpynnam [lepuoauyeckoil CUCTEMbI XUMUYECKHUX AeMeHToB []. 1.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, TMOJTBEPKIATh CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXIY HEOPraHWYeCKUMH BEIIECTBAMH C TIOMOIIBIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI KJIAaCCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU MO Pa3InYHbIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeIIeCTB, TeIIioBoMYy 3(ddekty peakiuwu,
W3MEHEHUIO CTETICHEH OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEAKIUH, YYACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS PEaKLUN Pa3lIUYHBIX TUIIOB, MOJIHBIC
U COKpallEHHBbIC YPAaBHEHUS PEaKLUUi MOHHOTO OOMEHA, yUWUTHIBAasl YCIOBHS, MPU KOTOPBIX 3TH
peaKIu UIyT 0 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJIUTH PEAKIUU, TMOATBEPXKIAIOIINE KAYeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX paCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CYIIHOCTHh OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IIPOILIECCHI, JIeKAIIUE B
OCHOBE MPOMBIIIJICHHOTO MOJYYeHUSI CEPHON KHCIOTHI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
Mpe/CTaBICHU 00 OOIMX HAYYHBIX MPHUHIIUIAX U JKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJUTH BBIYMCICHHUS C WCIOJB30BAHUEM TTOHSTHS
«MaccoBasi JIONiS BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
pEaKIusAx, Macchl BEIIeCTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJIWYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A(ddeKkTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEIECTB, IPEBPAIICHUS U COXPAaHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYA0N U
n1abopaTopHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpaIlleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JITAOOPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATE XUMHUYECKUNA OSKCIEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAAa B MPUCYTCTBUM KaTaau3aTropa, OIPEACICHHE CpPEebl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3IUYHbBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKI[MH, PEaKIMd MOHHOTO OOMEHA, KaueCTBCHHBIC pPEaKIMu Ha



cynbdar-, kKapOoHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHMUS, PEIICHUE DKCIEPUMEHTATBHBIX
3aga4 I10 TeMaM <<MeTaJIJIBI>> 158 ((HeMeTaHJIBI») B COOTBCTCTBUHU C HpaBHJIaMI/I TCXHUKHA
0€30I1aCHOCTH MPH O0OpAIEHUH C BEIECTBAMU U JIAOOPATOPHBIM 000pyI0OBAaHUEM, PEACTABIATH
PE3YIbTATEl XUMHNYECKOI'O OJSKCIICPpHUMCHTA B (bopMe 3alIucCu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX
peakuuii 1 GopMyITHPOBaTh BHIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYIO HH(POPMAIHUIO,
[I0JIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, VHTepHET u
ApYTHUX);

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOJATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
IIOBCACHHUA B 6BITy )41 TPYI[OBOP'I OCATCIIBHOCTU B LCIIAX COXpaHeHI/ISI CBOCTIO 3I[0p0BB$I 158
OKPYXaroIllell TPUPOJHON CpEelbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBbI
OHpe,I[eJIéHHHX BCIICCTB, IIOHHMMAas CMBICII ITOKa3aTCJIsd HI[K, MMOsACHATH Ha IpUMEpPaAxX CIHOCOOBI
YMCHBIICHHUA U MTPEAOTBpAICHUS UX BPECAHOT'O BOS,Z[GfICTBPI)I Ha OpraHu3M 4YCJIOBCKA,

JUIA 06y‘-IaIOHII/IXC$I C OI‘paHI/IlIeHHI)IMI/I BO3MOXHOCTSIMHU 3I[OpOBI)$II yMCHI/Ie HpI/IMeHﬂTI)
3HAHUSA 06 OCHOBHBIX ZIOCT}’HHI)IX METOAAaX ITO3HAHUS BECIICCTB U XUMHNYCCKUX ﬂBHeHHﬁ;

JJIA  CICIIBIX H CJ'Ia6OBI/II[}II_III/IX 06y‘IaIOH_II/IXC$[Z YMCHHE HCII0JIb30BATh peJ’IBe(bHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyt.
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

1 Teopernueckre OCHOBbI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpaA, POJIM XUMHUM B TO3HAHUU
11 SBIIGHUWA TPUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
' JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMON IS

peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

Bnagenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpDHAsE Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBIA CKEJNeT,
(byHKIMOHANBHAS ~ TPYIIIA, paaukan, n30Mepus, HU30MEPBHI,
TOMOJIOTUYECKHM psAZl, TOMOJIOTH, VYIJIEBOJOPOAbL, KHUCIOPOA- H
12 a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
' (yriieBoapl, KMphI, O€JNKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHusi opraHudeckux BemiectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM

HCIIOJIb30BAHUM  Ba)KHEHIIIMX HCOPraHNM4YCCKUX U  OPraHUuYCCKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

ChopmMupoBaHHOCTh YMEHHH BBIABISATH XapaKTepHble MPHU3HAKU
13 MOHATUN,  yCTaHAaBIMBaThL  UX  B3aWMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(OpPMUPOBAHHOCTh YMEHHMH MCIIONB30BaTh XMMHUYECKYI0 CHMBOJHKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
14 COKpaléHHON) (GOpMyaT OpraHMYECKHMX BELIECTB M  ypaBHEHHM
- XUMHUYECKUX PEaKlUii, U3TOTABIMBATH MOJIETTU MOJIEKYJI OPTaHUYECKUX

BEILECTB JI WJUIFOCTPALMM X XUMHUYECKOIO M IMPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUA 110  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOpPHH
CTpoeHusi opraHudeckux seuiectB A.M. BbytiepoBa ans oObscHeHUs
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TpPUBHAIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, Kpaxmal, LeJIs03a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTAaBUTENIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXJIYy  TUIHWYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMyT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC MTPOAYKTOB Hepepa6OTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHH, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS I [PUHATHS pEHIeHUHA B  KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON TMocynoil u 1ab0opaTOpHBIM O0OpYyIOBaHUEM, a TaKXkKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
9KCHEPUMEHT (IPEeBpaLeHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIE PEAKLIUU
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IpH HarpeBaHUH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH TpH OOpallleHuH C BeLIeCTBaMU U J1abOpaTOpHBIM
000py/I0BaHUEM; IIPEACTABIIATH pe3yabTaThl XUMUYECKOTO
SKCHEpUMEHTa B (OpME 3alucu ypaBHEHHH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIECTBA WJIU
MPOJYKTa pPeakiMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUH)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/AaTh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHHUs CBOEro 3J0pOBbS M OKpPYXKAIOLIEH IPUPOTHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JECHCTBUS HA KUBBIE OpPraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero o01ero 0Opa3oBaHus

1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH




11

1.2

1.3

Bnanenune cucremoil XMMHMYECKMX 3HAaHHWW, KOTOPAas BKIIFOYAECT:
OCHOBOMOJIATalOIIMe  MOHATHUS  (XMMUYECKHUH  DJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OpOMTAIIA aTOMOB,
HWOH, MOJIEKYJIa, BaJCHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJIEHUS, XUMUYECKAsl CBA3b, MOJb, MOJIApPHAs Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, OK30- H  JHIOTEPMHUYECKHE,
peaKMyd HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAS] ~ JUCCOLMALMsSA, OKHUCIHTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON PEaKIuu, XMMHUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpPHUS SJIEKTPOJUTHYECCKOW auccornuanuu, Ilepuogumaeckuii
3akoH [[.M1. MeHnpeneeBa, 3aKOH COXpPaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUICCKUE CBECHUS O CBOMCTBAX,
COCTaBe, TOJyYEHWH U OC30MACHOM UCIOJIb30BAHUU BAXKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAEATENbHOCTU

YCJI0BCKA

ChopmMupoBaHHOCTh yMEHMI BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSA3b HW3YYCHHBIX TOHSITHH, NPUMEHSTh COOTBETCTBYIOIIUE
MOHSATHSA TIPU ONHCAHUM CTPOEHUSI U CBOMCTB HEOPTaHWYECKUX
BEUIECTB W HMX MPEBPAIICHUN; BBISBIATH B3aUMOCBSI3b XMUMHUYECKUX
3HAHUU C MOHITHSIMH u MpeICTaBICHUSIMH JIPYTHX

€CTECTBEHHOHAYYHBIX IPEIMETOB
BrnageHne OCHOBHBIMH METOJAaMH HAay4YHOTO IIO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoaeHue, U3MEpEeHHe, SKCIEPUMEHT,

MOJICIUPOBAHNE)

14

CpopMHUpPOBAaHHOCT yYMEHHUH OINpENEsITh BaJECHTHOCTh M CTETECHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
COCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCTUHEHUSIX, TUIl KPUCTAIUITMUYECKON
pemETKN KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIsIpHas, MOHHAs,

MeTaJuIn4yecKas)

1.5

CdopmMupoBaHHOCTh YMEHUN OMNpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HCOPraHNICCKUX COE€IUHEHUI

1.6

ChopmupoBaHHOCTE  YMEHUS  KJIACCH(UIUPOBATH  XUMHUYCCKUE
peaKkiuu Mo pa3lIuyHbIM MPHU3HAKAM (YHCIY M COCTaBy peardupyronnx
BEIIECTB, TemIoBoMy J(h(eKTy peakiuu, HW3MEHEHHUIO0 CTeleHen
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIHUH,  Y4acTHIO

KaTaJIn3aTopa)




1.7

1.8

ChopMupOBaHHOCTH ~YMEHHMH  COCTaBIATh YPaBHEHUS  peaKIMH
pPa3JIMYHBIX THUIIOB, IOJHBIE M COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN
HMOHHOT0 OOMEHA, YUUTHIBAsl YCIOBHSL, IPH KOTOPBIX 3TH PEAKIIMU UIYT
JI0 KOHLIa

CchopMupoBaHHOCTb YMEHHUI IPOBOAUTH PEAKLUH, MOATBEPXKIAOIINE
KAUeCTBEHHBII  COCTAaB  pa3jIMYHBIX HEOPraHMYECKHX  BEIIECTB,
pacIo3HaBaTh ONBITHBIM IIyTEM HOHBI, NPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIECTB

1.9

1.10

1.11

ChopmMupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX peaxui MOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaKlui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakinu OT pa3indHbIX (haKTOPOB

ChopmupoBaHHOCTh yMEHHMI OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACHCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4ecKask XuMHs

2.1

2.2

CdopmupoBaHHOCTh YMEHUH packpbiBaTh cMbich Ilepuonnyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOIIyI0,  OOBSCHUTENBHYI0 U  HPOTHOCTUYECKYIO
byHKIIUN

ChopMupoBaHHOCTb YMEHHUH XapaKTepH30BaTh NEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX »3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTeMbl XuMuueckux siemeHToB J[.M. MeHneneeBa, uCIONb3ys
HOHSTUSL  «S-, P-, O-DJEKTPOHHBIE OpOUTANNY, «IHEPreTUYECKHE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB M UX COEAMHEHUU MO MepHojaM M rpyImam

[Tepuonnueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa

2.3

2.4

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOM  CBA3HM  MEXKIY
HEOPraHWYECKMMH  BEUNIECTBAMM  C  IIOMOLIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKIII/Iﬁ

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  NPUHAAIEKHOCTh
HEOPraHMYECKUX BELIECTB M0 UX COCTaBY K ONPEAENEHHOMY Kilaccy
(rpymnme) coenMHEHU (MPOCTHIE BELECTBA — METAJUIBI U HEMETAIIBI,

OKCH/[IbI, OCHOBAHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)




2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematuyeckyro HomeHkIaTypy (IUPAC) u TpuBnambHbIe
Ha3BaHMs OTIEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAllI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

2.7

2.8

ChopMupoBaHHOCTh yMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEILIECTB PA3IUYHbIX KJIACCOB,
MOJTBEPXk/aTh  CYLIECTBOBAHME  TI'E€HETHMYECKOW  CBS3M  MEXIY
HEOPraHMYECKUMHU  BELIECTBAMM € IIOMOLIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAAa BOJAOPOJA B TPUCYTCTBHH
KaTaJn3aTropa, ONpelesICHHe CPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO WHIMKATOpa, BIHMSHUE PAa3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEAaKIUU Ha cynbdar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Metamnb» u «HemeTamibn) B COOTBETCTBUU C MPAaBUIAMU TEXHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyI0BaHUEM; [PEACTABIIATh pe3yJIbTaThI XUMHUYECKOT' O
9KCHEpUMEHTa B (OpMe 3alKMcHl YpaBHEHHH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJbI HAa OCHOBEC 3TUX PE3YyJIbTATOB

CchopMupoBaHHOCTh YMEHHMH coOONIOaTh MpaBWiia MOJIb30BAHUSA
XUMHAYECKOH TMOCYJOH M Ja0OpaTOpPHBIM O00OpYyIOBaHHEM, a TaKKe
npaBwiia 00pallleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUHI XapaAKTEPU30BATh XAMUYECKHE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS] CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMUPOBAHHOCTH MPEACTABICHUI 00
o0IMUX HAy4YHBIX TMPUHIUIAX W  OKOJOTUYECKHX  MpodiieMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéThl

3.1

CpopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIIECH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, pOJM XUMHH B [O3HAHUHU
SBJIEHUN TPUPOJBI, B (QOPMUPOBAHUU MBIIUIEHUS U KYJIbTYPBI

JTUYHOCTH, €€ (YHKIMOHATHHOH TPaMOTHOCTH, HEOOXOAMMOW IS




3.2

3.3

pelICHUd MNPAKTUYCCKHUX 3adad4 H SKOJOTMYCCKU 000CHOBAaHHOIO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMaIUio, MOJy4aeMyl0 W3 Pa3HbIX HMCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHUKalUH, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIA DKOJIOTUYECKU
11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYJIOBOH JAEATENBHOCTH B
LESIX COXPaHEHHUS CBOETO 3/I0POBbS M OKpY’KaoLIeH NpUPOIHON

cpebl

3.4

3.5

Oco3HaBaTb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

ChopmupoBaHHOCTE  yMEHUI MIPOBOUTH BBIYUCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJISI BEIECTBA B PAacTBOPEY,
O0OBEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEAKIHUAX, MAaCChl
BEIIECTBA WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WIH O00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIICCTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, ITPEBPAIICHUA U COXPAaHCHHUA SHEPTHUU



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

1.2

[Ipenmer opraHn4eckod XMMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJY4YEHUH HOBBIX BEHIECTB M MaTepUalioB. TeopHs CTPOEHHUS OPraHUYECKUX
coequHenniit A.M. BytiepoBa, €€ 0OCHOBHBIE MMOJIOKEHUS

CtpykTypHble (OPMYJBI OPraHUYECKHUX BEIISCTB. [ OMOJIOTHS, H30MEpHUs.
XuMHUUecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE M KpaTHBIC

cs3u. [IpencrasieHne o KiaccuGUKaIUi OPraHUIeCKIX BEIICCTB

1.3

Homenkiiatypa oprannueckux COeIMHEHUH (cuUcTeMaThuecKas)) U TPUBUAJIbHbBIC

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCIICCTB

VYri1eBo10pObI

2.1

2.2

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIM AJIKaHOB: (U3MYECKHE U XHUMHUYECKHE CBOWCTBa (peakuuu

3aMCIICHUA U rOpeHI/IH), HaxXOKIACHUC B IPUPOAC, ITOJTYYCHUEC U IIPUMCHCHHUC

AIIKeHBI: COCTaB M CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH U MMPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUSA, TAJIOTCHHUPOBAHUA, THUApAaTallkuM, OKUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U MPUMCHCHUEC

2.3

2.4

Anxaguensl: Oyrtaauen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XMMHYECKHE CBOMCTBa (peakuus nmoiauMmepusanuu). IlogydeHne CUHTETHUECKOTO

KaydyKa U pe3HHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUN psiA. ALIETHIIEH —
NPOCTEHIIMIA TMpeACTaBUTENb aJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUEe U
XUMHYECKHE CBOWCTBA (peakluuy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THPATALINY,

TOpPEeHMsI ), TOJydYeHUe U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHHe, (PU3NUECKHE W XHUMHYECKHE CBOMCTBA
(peakuu rajJoreHupoBaHusl U HUTPOBAHMS ), IOJyUYEHUE U TpUMEHEeHue. Toyour:
cocTaB, CTpoeHue, (u3mUeckne ¥  XUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUSA), TOJyYEeHUE M TNpuUMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHyeckasl CBSI3b MEXIY YTIEBOJAOPOAAMH, MPUHALICKAINMMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpuponHbIe HCTOYHUKH YTIEBOAOPOIOB. [IpHpoaHbIi ra3 n momyTHBIE HeTIHBIC
ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTki HEPTU: MEPETOHKA,

KPEKUHT (TepMHUECKUH, Kartanutuueckuit), muposus. [IpoaykTel mepepaboTku




He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KameHHbII yroms u

MPOAYKTHI €r0 1epepadboTKu

Kucnoponcoaep:xaiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHOIN M 3TAHOJ: CTPOCHUE, (PU3NIEeCKHe
U XHMHUYECKHE  CBOMCTBa  (peakuMu C  AKTUBHBIMM  MeTajulaMy,
raJlOr€HOBOJIOPOJIaMH, TOpPEHHUe), MpUMEHeHHe. BolopojHble CBS3U MEXKIY
MOJIEKYJIaMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIAa HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UIECKIE U
XMMHUYECKHE CBOMCTBa  (B3aUMOJEWCTBHME CO  IIEJIOYHBIMM  METajulaMy,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE cnupThl). [leiicTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIEepruHa U OTUJIICHITIUKOJIA

deHout: CTPOCHUC  MOJICKYIJIbI, (1)I/I3I/I‘IeCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HUCCKUE H
XUMUYECKUE CBOMCTBA (PEaklUM OKUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKHI/II/I), IMMOJIYUCHHEC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE IpeeabHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHaAs M yKCyCHas
KHUCJIOTBI: CTPOEHUE, PU3HUECKUe U XMMUYECKHe CBOMCTBa (CBOIMCTBA, o0ImIMe s
Kjlacca KHCJIOT, peakius JSTepuuKanuu), TI[OIy4eHHe M I[pUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GﬁCTBI/I@

3.5

Crnoxxnabie 2(UpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, KiacCU(UKAILUSA YIIeBOJOB (MOHO-, U- M IOJIMCaXapuibl).
I'moko3za — mpocTednmii MOHOcCaxapuJ: OCOOCHHOCTH CTPOEHHS MOJIEKYJIbI,
bu3ruecKre 1 XMMHUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHUE,
OpOXKeHME TIIIOKO3bl), HAaXOXJEHHE B MPUPOJE, NMPUMEHEHHE, OMOJOrHyYecKas
poinb. @oTtocuHTe3. PpyKTO3a Kak M30MEP TNIOKO3bl. Kpaxmai u nemnosno3a Kak
npUpoaHble moiauMepbl. CTpoeHHe KpaxMmala U LeUIojo3bl. Puznyeckue u

XUMHYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HO/I0M)

A3oTcoepikaliie OpraHn4eckie CoeIMHEeHNs

4.1

AMUHOKHUCIIOTHl Kak amM@oOTepHble OpraHuyecKkue coequHeHus. duznueckue u
XMMHAYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INMIUHA). buomormueckoe

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

4.2

benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,




BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBa OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOMONEKyJIIIpHBIE COSMHEHMS

5.1

5.2

11 KJIACC

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHHI: MOHOMCD,
IMOJIMMEDP, CTPYKTYPHOEC 3B€HO, CTCIICHD IMOJMMEPHU3aAlIUN, CPECAHASA MOJICKYJIApHAA
macca. OCHOBHEIE MECTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ —

noJiMmMepus3alAa U NOJUKOHACHCAIUA

OKCIIepUMEHTAJIbHBIE METO/Abl M3Y4YeHMs BELIECTB U UX [PEeBpaLICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

Kox

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, MOJTYPOBHU. ATOMHbBIE OpOUTANH, S-, P-, U-371€eMEHTBI.
OcoOeHHOCTH pacIpeesieHus] IIEKTPOHOB 110 OPOUTAISAM B aTOMax JIEMEHTOB

TNEPBLIX tIeT]i»IpéX MepruoaoB. QHCKTpOHHa}I KOH(I)I/IpraI_II/ISI aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKHUX d1eMeHToB J[.1.
MenpneneeBa. CBs3p nepuoaudeckoro 3akoHa u Ilepnoanyeckoil CUCTEMBI
xumuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyIINaM U IEepHOJaM.

3HadeHue MEpUOANYICCKOro 3aKOHAa B pa3BUTHHU HAYKH

1.3

14

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHAB XUMHUYECKOW  CBS3U
(koBalleHTHAs HEMOJSpHas W TONSpHAs, HWOHHAasA, MeTajuinueckas). VoHBI:
KaTUOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKIIENTOPHEIN). Bogopoanas cBs3b

BanenTHOCTb. DeKTpOOTpUIIATENLHOCTE. CTEMEHb OKUCICHUS

1.5

1.6

BeniectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIIA KpUCTAUIMYECKOM pemeTku. I[loHsTne 0 aucnepcHbIX
cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas J0Jisl BellecTBa B

pacTtBope

Knaccudukamnms HeopraHmdeckux coenHeHnii. HoMeHkiiatypa HeopraHu4ecKux

BEILIECTB

1.7

Xumuueckass — peaknusa.  Kmaccupukamwss ~— XMMHUYECKMX — peakIuii B




HEOPraHUYeCKOW U OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIOLNIME HA

cocTosiHuE XuMu4eckoro papHoBecus. [Ipunnun Jle [llatense

1.10

1.11

2.1

Onekrponutnyeckas aucconuanus. CuiibHbIe M ciaa0bie 3MeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasA, HEUTpalbHas, 1IeJI0uHas. Peakiiuy HOHHOTO
oOMeHa

OKHCINTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH

Heopranunueckas xumus

Hemerannsl. [lonoxenne nemeramioB B Ilepuoanueckoit cucteMe XUMUUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHsS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMEpPEe KUCIOPOa, CEPHI,

docdopa u yrnepoza)

2.2

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJJIOB (TaJlOT€HOB, CEphl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHuil). [IpuMeHeHue

BOXKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

2.5

Meramnsl. Ilonoxenne meramwioB B Ilepuogudeckol cucTeEME XMMHYECKUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTtasioB. Obuue ¢pusznyeckue cBoiicTBa MetamioB. CIiIaBbl METAJIOB.
DNEKTPOXUMHUYECKHUN Psi/i HAIIPSHKEHUH METAIITIOB

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPHUM, Kalui, KalbIIH,
MarHui, ajdlOMHMHUH, IIUHK, XpOM, JK€le30, MeIb) M UX coeauHeHuil. OOmme

CrocoOBI MOMyUeHUst MeTaJJIOB. [I[puMeHeHe METaITOB B OBITY U TEXHHUKE

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

KJj1accaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHYECKOW W THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeaULUHBL. [loHSATHE O HAayYHBIX METOAAaX MO3HAHHS

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

[IpencraBiennst 00 OOIMKUX HAYYHBIX MPUHIUMNAX MPOMBIIUICHHOTO MOTYYEHUS
BAKHEWIIMX BellecTB. YeloBEeK B MUpE BEIIECTB M MAaTE€pUAJOB: BaKHEHIIME
CTpOMTENIbHbIE MaTepuaibl, KOHCTPYKLUHOHHBbIE MaTepuajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl JJs SJIEeKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U

MUHepalbHbIE y100peHus




XuMmusi W 30pOBbE UEJIOBEKAa: IpaBWja UCIHOJIb30BAHUSA JIEKAPCTBEHHBIX
3.3 MpernapaToB, MpaBuia 6€30MacHOT0 UCTIOIb30BaHUS MPEMapaToB OBITOBOM XUMUN

B HOBCCI[HCBHOﬁ KHN3HU



YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

Ilepeyenb y4ueOHO-MeTOAMYECKOT0 W MATEPHAIbHO-TEXHHMYECKOTO
o0ecrmeuyeHUs

YMK yuures:

1. Tabpuensu O.C. Ilporpamma kypca xumuum qnas1  8-11  kimaccos
ob1eo06pa3oBateNbHBIX yupexaeHuit.— M.: Jlpoda, 2009 r.

2. O.C.I'abpuensn, W.I'.OctpoymoB, E.E.OctpoymoBa. Opranuueckas
XUMUSL B TeCTax, 3ajadax, ynpaxkHeHusx. 10 kmacc: yueOHoe mocobue st
ob1eo0pazoBar. yupexaenuit. — M.: JIpoda, 2003 r.

3. M.IO.I'opkoBenko. Xumusa. 10 kimacc. Iloypounsie pa3paboTku K
yuebHukam O.C.I'abpuensina u ap. (M.: Ipoda); JI.C.I'yzes u ap. (M.: poda);
I'.E.Pym3utuca, ®.I'.®enpamana (M.: [Ipocsemienue). — M.: BAKO, 2006 r

4, Xumus 10-11 xn.: Yuebnoe mocobue / P.AJIlumun, E.E.SIxumosa,
H.A.Botunoga; Ilox pexa. npod. P.A Jluauna. M.: Ipoda, 1999 r.

5. N.I". Xomuenko. Pemenune 3agad no xumun. M, 2000 .

6. JLLA.llBetkoB. Opranuueckass xumusi: yue6. maims 10 k. cpen. mk. — M.:
IIpoceemenue, 1988

7. B.A.BuBropckuii. Borpocel, ynpaXHEHHs U 3aadyd 110 OPraHUYECKOU

XUMUHU ¢ oTBeTamu u pemenussmu. — M.: BJIAZTOC, 1999r.
8. O.C.I'abpuensn, H. H. PynoB, B. U. TonkynoB. «Xumust 10 kiacc.
XHUMHUYCCKHH dKCIIEPUMEHT B IIK0JIe». MockBa, «[poda», 2010 r.

YMK «Xumus. 11 kiaace.

1. INa6puensn O.C., CnaakoB C.A. PaGouas terpaas. 11 knacc.
bazossiit ypoens. M.: [Ipoda, 2014.

2. INa6puensa O.C., CnankoB C.A. Xumus 11 knacc. ba3zoBbiit
ypoBeHb. MeToaudeckoe nocooue k yueonuky O.C. I'aGpuensina. 11 kmacc. M.:
Hpoda, 2015.

3. I"abpuensn O.C., bepeskun I1.H. u np. Koutposbhbie u
npoBepouHbie padoThl. 11 kimacc. ba3oslil ypoBens. M.: Jlpoda, 2015.

4, Xumus. 11 knacc. ba3oBblil ypoBeHb. DJIEKTPOHHOE
MYJIBTUMEIUNHOE U3JaHHE.

5. Caitt untepHet — noaaepxku Y MK «Xumus. 11 kinacc. bazoBsiii
ypoBenb» O.C. I'abpuensna: http:drofa.ru
6. KoMmniekT 06opyaoBanusi AJsl OCHAIIEHUS] KAOWHETa XUMUH
001meo0pa3oBaTeJIbHON OPraHM3aliH.



YMK o0yuyaromerocs:

1. T'abpuensn O.C. Xumus. 10 kmacc. ba3oBbiii ypoBeHb: yueb. aiis
obOmeoOpazopar. yupexnaenud / O.C. T[aOpuensH. — 4-e wu3n.,
crepuotuil. — M.: JIpoda, 2018 1.

2. I'abpuensn O.C Xumwms. 10 kmacc. yuebnux/ O.C. T'abpuensiH. .,
OctpoymoB, C.A.CnaaxkoB — 4-¢ wu3A., crepuotun. — M.:
ITpoceemienue, 2022 r.

3. Tabpuensu O.C. Xumus. 11 knacc. bazoBeiii ypoBeHb. YueOHHUK. M.:
Hpoda, 2019.

CD u yuyebHble caiiTbl
1. CD «HeopraHunyeckaa xumunar». «lpocseweHne» 2004 r.
2.CD «Obuian 1 HeopraHnyecKkasa xumusa» Jlabopatopuma cuctem myibTumeaua.
MaplTY 2002 r.
3. chem.msu.su - Ha caiTe "XumwunuecKkas HayKa u obpasoBaHue B Poccum":
"IneKkTpoHHaa 6ubanoteka no xumun" - chem.msu.su (pasgen "Matepuansl
Ana  wKonbHuKoB") n "lLKonbHOe xuMmuyeckoe obpasoBaHuMe B Poccuu:
CTaHAapTbl, YY4EOHMKM, ONMMNMaAbI, IK3ameHbl" (MaTepuanbl Ana yuntenem u
LUKO/IbHUKOB).
4. hemi.nsu.ru "OCHOBbI XMMUU" - DNEKTPOHHDbIN yY4ebHUK. Internet-usgaHue,
ncnpasaeHHoe n gonosnHeHHoe. HosBocubupck: HIY, 2001-2006. goueHT HIY
A.B. MaHyinnos n B.N. PoaAnoOHOB. nepmMoanyeckan cuctema, oTBeTbl K 3a4a4am
n ap.
5. school-sector.relarn.ru - "Xumunsa pana BCEX" w3 cepum "Obyyatouwme
sHUuMKnonegun". CamT COLEP!KUT TEKCTOBble U rpaduyeckne martepuanbl (
school-sector.relarn.ru ) pasmeleHHbie Bo 2-m nsgaHnum CDROM "Xumus ans
BCEX" 1999r

Cnucok qureparypsbl.

1. IeerkoB JI.A. Opranmdeckas xumwus: yued. qis ywammxcs 10-11 k.
obmeobpasosar. 3aBenenuii / JILA. IlBetkoB. — M.: I'ymanuTap. u3a. 1EHTp
BJIAIOC, 2006 .

2. O.C.I'abpuensa, U.I'.OctpoymoB, E.E.OctpoymoBa. Opranuueckas XuMus B
TeCTax, 3ajayax, ynpaxkneHusx. 10 kimacc: yue0. mocobue 11t o0eo6pas3onar.
yupexaenuit. — M.: IIpoda, 2003 r.
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http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html

2. ML.IO.I'opkoBenko. Xumus. 10 knacc. [loypounbie pa3paboTku kK yueOHUKaM
O.CTlabpuensna u np. (M.: Hpoda); JL.CI'yzes u nap. (M.: [poda);
I'.E.Pynzutuca, ®.I'.®enpamana (M.: [Ipocsemenue). — M.: BAKO, 2006 r.

3. Xummsa 10-11 kn.: VYuebnoe mnocodome / P.A.Jmaun, E.E.fxumona,
H.A.Botunosa; [log pen. nmpod. P.A Jlugunra. M.: Ilpoda, 1999 r.

4. U.I'. Xomuenko. Pemenne 3amad mo xumuu. M, 2000 r.

5. JLA.llgetkoB. Opranuueckast xumusi: yueOnuk juist 10 . cpen. mk. — M.:
[Ipocsemenne, 1988r.

6. B.S.BuBropckuii. Bonpocsl, ynpakxHEHUS 1 3a1a41 10 OPraHUYECKON
XUMHUHU ¢ oTBeTamu U pemenussmu. — M.: BIIAZTOC, 1999 r.



