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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha YPOBHE CpeIHEro 00Iero oopazoBanus papaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOoBaHMI K pe3yibTaTaM OCBOEHMA (erepaibHOM 00pa3oBaTelIbHOM MPOTrPaMMBbl CpPEIHETO
obmero o6pazoBanus (POIlI COO), mpencraBieHHbXx B DeneparbHOM TroCyaapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenogaBanus yueOHOTO IMpeaMeTa
«Xumusi» B oOpa3oBarenbHBIX oOpraHm3aunusax Poccuiickoir ®exepanuu, peamu3yoOMIMX
OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPaMMBbI, M OCHOBHBIX MOJOXEHUH «CTpaTreruu pa3BUTHA
BociuTanuss B Poccuiickoii ®enepanun Ha nepuox no 2025 roma» (Pacnopspkenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0J0B K pa3paboTKe MpOrpaMMbl IO XUMHH, K OIpEIeNICHHI0 o0Iei
CTpaTeru 0OyueHHsI, BOCIMTAHUSA U Pa3BUTHUA OOyJarOIMXCs CPEACTBAMHU y4eOHOTO MpeaMeTa
«Xumus» it 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABHJIM KOHIIETITYaJbHbIE MOJOXKCHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IENIei, COJIepXKaHMs, pe3yabTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJITOTOBKH BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHME, I0JlydaeMOE€  BBITYCKHUKaMH  00I11e00pa30BaTeIbHOM
OpraHu3alluM, SBISETCA HEOThEMJIEMONW dYacThio MX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM ATAllOM peaJM3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LEHHOCTEH, TNPHUCYIIUX LEJIOCTHONH CHUCTEME XHMHUYECKOT0 00pa3oBaHMsA. OTH IEHHOCTH
KacaloTcs MO3HAaHUSI 3aKOHOB MPHUPOJIbI, (GOPMUPOBAHMS MHPOBO33PEHHS M OOIIEH KyIbTYphI
YeJoBeKa, a TaKXKe OHKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO H
NPUPOIHON cpene. Peanusyercs xumuyeckoe o0pazoBaHue 00Oy4aromuxcs Ha YPOBHE CpPEIHETO
o0miero o0pa3oBaHMsI CPEACTBAMHU y4eOHOTO MpeaMmeTa «XUMHs», COJIepKaHUe M MOCTPOCHHE
KOTOPOTO OIpeaeSeHbl B IMpOrpaMMe IO XUMUU C Y4ETOM CHEeUU(pUKHA HAyKH XUMHH, €€
3HA4YeHHUs B MO3HAHUH TMPUPOJIBI U B MAaTEPHAILHOM )KU3HH OOILECTBA, a TAKXKe C YIETOM OOIINX
1esiel U MPUHLUIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro oOIIero
oOpazoBanus B Poccuiickoit @enepannu.

XUMUS KaK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B COBPEMEHHOM
[UBWIN3ALIMY, B CO3JaHMM HOBOW 0a3bl MaTepUalIbHOW KyabTypbl. OHa BHOCHT CBOM BKJIAJ B
(bopMUpOBaHKE PAITMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, B CO3/IaHUE HEJIOCTHOTO MPEICTABICHUS
00 OKpy)KaroleM MUpPE Kak O eIMHCTBE MPUPOJIbI U YETIOBEKa, KOTOpoe (GOPMHUPYETCs B XUMUU
Ha OCHOBE MOHMMAHMS BEUIECTBEHHOI'O COCTaBa OKPY)KAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00JIACTSIMU MTPUMEHEHHS.

TecHo B3auMoOIEHCTBYS C JApYrMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOH YaCThIO MHPOBOM KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXJ0ro wieHa oOmiectBa. CoBpeMeHHasi XUMHUSI KaK HayKa CO3HMJaTelIbHasl, KaK HayKa
BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha pelIeHHE III00aJbHBIX MPOOIEM YCTOHYHMBOTO pPa3BUTHS
YellOBEYECTBA — CHIPbEBOM, HDHEPreTHUECKOM, IMHIEBON, JKOJOTUYECKOW Oe30macHOCTH |
OXpaHBbI 3/I0POBBSL.

B coorBercTBMM ¢ 0OOmIMMM LEISIMM M TNPHHLUIAMH CpeaHEro oOmiero oOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIil ypoOBEeHb H3yUEHUS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOMICKYJIBTYPHYIO MOJTOTOBKY OOYYaIOIIUXCS, HEOOXOAMMYIO MM st
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MIPOJIOJDKEHHS 00pa30BaHuUs B pa3IMYHBIX 00J1aCTsX, HE CBA3aHHBIX HETIOCPEJICTBEHHO C XMMHUEH.

CocraBnsiomuMu npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «O01as 1 HeopraHuyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0Aa30BOM HAayKH: CHCTEMa 3HAHUI MO HEOPraHUYECKON XUMUH (C BKIIOUEHUEM
3HaHUH U3 00ILIeH XUMHUM) U OpraHudeckord XxuMuu. POopMHUpOBaHUE JaHHOW CHCTEMbI 3HAHUI
IpU U3Yy4CHHUU TMpeaMeTa 00eCreunBaeT BO3MOXHOCTh PACCMOTPEHHS BCErO0 MHOT000pa3us
BEIIIECTB HA OCHOBE OOIIMX MOHATHUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranuyeckas xuMus» 1 «O0Imas 1 HeopraHuuecKas
XUMUsD» c(HOpPMUPOBAHA B MPOrpaMMe 10 XUMHUH HAa OCHOBE CHCTEMHOTO IMOJAX0Ja K M3yYEHHUIO
yueOHOro marepuaia ¥ OOyCIOBIIEHAa HCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMNA Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XUMHM BELIECTBA
paccMaTpuBarOTCA Ha YpOBHE KJIACCHUYECKOM TEOPHM CTPOCHHS OPraHMYECKUX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUYECKUX M BJIEKTPOHHBIX IMPEACTABICHUI O CTPOCHHUU BELIECTB.
CBenenusi 00 M3y4aeMbIX B Kypce BELIECTBAaX MAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJIOB [0
CJIO)KHBIX OMOJIOTMUECKH AKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHm4eckoil XMMHHU IOJIYy4aroT
paszButHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs MEpPBOHAYAILHEIE
NIPEJCTAaBICHUS O XUMUYECKOH CBSA3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrjoM 3peHHus B mIpeaMere «XHUMHs» 0a30BOTO YpPOBHs paccMaTpUBaeTCs
M3yYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETUUECKUI MaTepual M
(aKTOJIOTrMUECKUE CBEJICHHUS O BEIIECTBaX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHMYecKasi XUMUs» OOy4aroIUMCs MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HA4YeHHE TMEPUOJUYECKOr0 3aKOHAa C OOLIETEOPEeTHUYECKUX U METOAOJOTMYECKHX IO3UIHUH,
riy0ke TMOHATh HCTOPUYECKOe M3MEHeHHMe (DyHKIMH 3TOro 3akoHa — OT oOoOmaromei 1o
OOBSCHSIIONIEH U TPOTHO3UPYIOMICH.

Enunas cucrema 3HaHUN O BaXKHEHIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAK)KE O XUMHUECKUX PEAKIUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsercs B kKypcax 10 wm 11 kimaccoB »siaemMeHTaMU  COJAEpXkKaHUS, HUMEIOIIUMHU
KYJbTYpPOJIOTHYECKUH M TPHUKIAJHOW Xapakrep. OTH 3HAHUSA CHOCOOCTBYIOT MOHHUMAaHHIO
B3aUMOCBSI3M XMMHMM C JpPYrMMU HayKaMM, pacKpblBalOT €€ pOjb B II03HABATEIbHOH H
MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHSI K IPOLIECCY
TBOpYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX MPUIIOKEHUNA XMMHUHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOMIECTBEHHO M JITYHOCTHO 3HAUYMMBIX MpoOIeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICITUBATh MH(OOPMAIMIO U IPUMEHATH €€ JUIsl TOMOJIHEHHS 3HAHWM, peleHHs
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIENI0OBATENbCKUX 3a7ad. B 1enoM conepkanue
yueOHOro npeamera « XUMHs» JaHHOTO YPOBHS U3Yy4CHHS OPHEHTUPOBAHO HAa (POPMHUPOBAHUE Y
o0yJaromuxcss MUPOBO33PEHYECKON OCHOBBI JJISi TOHUMAHUS (PUIOCOPCKUX MICH, TaKUX Kak:
MaTepHaIbHOE €IWHCTBO HEOPraHMYECKOTO U OPraHWYecKOro MHpa, 00YCIOBICHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTh IPUPOAHBIX SABJICHUI IIyTEM IKCIEPUMEHTA
U pelIeHUs] NMPOTUBOPEYMH MEXIy HOBBIMH (DaKTaMH M TEOPETUUYECKUMHU MPEANOCHUTKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH HKOJIOTHUECKUX MpoOiIeM, a Takxke mpobiem cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTEPUAJIOB.

B mnnane pemieHuss 3amad  BOCHUTAHUS, PA3BUTUS W COLMATU3AIMU  OOY4YaIOIIMXCS
MPUHATBIE TPOTPaMMOM IO XUMHUHM TOAXOAbl K OINPEACICHUIO0 COJAEP)KaHUS U MOCTPOEHUs
npeaMeTa IpeaycMaTpuBaloT (pOpMHUpPOBAHUE YHUBEPCAIBHBIX YYeOHBIX NEHCTBUN, MMEIOIIUX
0a30Bo€ 3HAUEHUE /ISl PA3IMUHBIX BHJIOB JACATEIILHOCTU: PELICHUS MTPOoOIieM, TIOMCKa, aHAIN3a U
o0paboTku uH(pOpManUK, HEOOXOMUMBIX s MPUOOPETEHUS ONbITa MPAKTUYECKOH H
HCCIIEIOBATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MIO3HAHUU XUMUHU.



B mpakTuke npenoaaBaHusi XUMUHU KaKk Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHusl, Tak U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHUs, TpU  ONPEACTICHUUM  COACPIKATEIbHOM
XapaKTepUCTUKH IIeNiell M3ydeHHsl NpeIMeTa HalpaBleHHEM IEepBOCTEIICHHON 3HAYMMOCTH
TPaIUIMOHHO Tpu3HAETCs (HOpPMUpOBAHHE OCHOB XHMHUYECKOM HaykH Kak o00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW MIEATENIbHOCTH 4YeJIOBeKa M KakK OJIHOTO U3
KOMIIOHEHTOB MHpOBOH KyiIbTyphl. C METOAMYECKOM TOUKM 3pEHHS TaKOW TNOAXOd K
OTIpE/ICNICHUIO 1IeIeil U3yueHHsl IpeIMeTa SBISETCS BIIOJIHE ONPABIAHHbIM.

CornacHO 1aHHOW TOYKE 3pPEHUS TJIABHBIMU LEJISIMH U3y4YeHHs IpeaMmeTa «XuMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHE CHCTEMBl XUMUYECKMX 3HAHUH Kak BaKHEHIIEH COCTaBISIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOMW JIeXkKaT KJIIOUEBbIC MOHSATHS,
(GbyHIaMeHTaIbHBIE 3aKOHBI M TEOPHUHM XUMHH, OCBOCHHME S3bIKa HAyKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBJICHUS;

e (dopMupOBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKUUi, HeOOXOAUMBIX Il MPHOOPETEHUSI YMEHUN OPUEHTHPOBATHCS B
MUPE BEUIECTB U XUMUYECKUX SIBICHHUI, MIMEIOIINX MECTO B IIPUPOJE, B IPAKTUIECKON U
MMOBCEIHEBHOM JKU3HH;

® Dpa3BUTHE YMEHMH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOACHUEM H
OOBSICHEHHEM XHUMHUYECKOTO JSKCIEPUMEHTa, COONIOJCHHEM TpaBui 0e30MacHOTO
oOpallleHus C BEIIeCTBAMH.

Hapsny c atum, conepikarenbHas XapakTepHCTUKa IeJiel M 3a/1a4 U3Yy4eHHUs IpeaMera B
porpamMme Mo XMMHU YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMH MPHOPHUTETAMHU
B CHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CerogHs B TPENOJaBaHUNW XUMHUU B OOJBIICH
CTETIEHH OTHAETCA TPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE COJAepKaHus oOydeHus,
OpUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHHKAa 0OLIe00pa3oBaTeIbHON  OpraHU3aliH,
BJIAJICIONIEr0 He HAOOpOM 3HaHUH, a (QYHKIMOHATBFHOW IPaMOTHOCTHIO, TO €CTh CIIOCOOaMU H
YMEHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM U MPUMEHEHHS UX B PEAJbHOM XKHU3HU JUISl peIICHUS
MPAKTUYECKHX 3a/1a4.

B cBf3u ¢ 3TUM NpH H3yYEHHHM IMpeaMeTa «XUMUsS» JIOMUHHpYIOLIee 3HAaYeHHE
nproOpeTaloT TaKKue LENU U 3a/1a41, KakK:

ajmanTanus oOyyaromuxcs K  YCIOBHSIM  TUHAMUYHO  Pa3BHUBAIOLIETOCS  MHUPA,
(dbopMHUpOBaHHE HMHTEIJICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K €aMOOOpa3oOBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U X IIPUMEHEHHUEM;

¢dopmupoBaHre y OOy4aroIIUXCsS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JJISl PA3JINYHBIX BUIOB JIEATEIBHOCTH: PEIICHHs MPooOIeMm,
MOMCKa, aHaInW3a M 00paboTKM WHPOpPMALKU, HEOOXOIUMBIX s NPUOOPETEHHUs! OIbITa
JeATeIbHOCTH, KOTOpasi 3aHMMAaeT Ba)XKHOE MECTO B MO3HAHWU XMMMHU, a TAKXKE JUIS OLIEHKU C
MO3UIIMHA HKOJIOTUYECKOI 0€30TaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO Cpey;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyJaromuxcsi: CHOCOOHOCTH CaMOCTOSITENbHO IPHOOpPETaTh HOBbIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIBH30BATh COBPEMEHHbIE MH(POPMAITMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA U aHaJIu3a Y4eOHOH M HayYyHO-TOMYISPHON MH(POPMALIUN XUMUYECKOTO
COJICpIKAHUS;



(dhopMHUpOBaHKE U PAa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUYECKOTO MBIIIJICHHS,
HAOIIOIATeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJHUMEBI, B
YaCTHOCTH, MPH TIAHUPOBAHUU U MPOBEICHUU XUMHUUYECKOTO IKCTIEPUMEHTA;

BOCITUTaHHE Yy OOYydJarOmUXcs yOeKIEHHOCTH B TyMaHUCTUYECKOW HAMPABICHHOCTH
XxuMuH, € BaXHOW pONM B  pEIIEHWH TJI00aNbHBIX  MpOoOJIeM  parloHaIbHOTO
MIPUPOJIOTIONIL30BAHMUS, TOMOTHEHHUSI DHEPIeTUYECKHX PECYpCOB U COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpeXKHOr0 OTHONICHHS K TPHPOJEC U CBOEMY
3I0POBBIO, @ TAK)KE MPHOOPETEHUS OIbITA UCIIOJIL30BAHUS MMOJYUYCHHBIX 3HAHUNA JUISl TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKHMH SIBIICHUSMHU.

B yueb6HOM maHe cpenHero oOiiero oopa3oBaHus mpeaMeT «XuUMUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeIMETHOM 001acTi «ECTeCTBeHHO-HAYUHBIEC PEAMETEHD.

OO1ee 4uCIIO YacoB, OTBEAEHHBIX U U3yYEHHUS XUMUHU, HA 0a30BOM YpOBHE CPEIHErO
obmiero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hememio), B 11
kiacce — 34 gaca (1 gac B Hezienio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

IIpeamer opraHn4YecKOl XUMUU: €€ BO3SHUKHOBEHME, Pa3BUTHE U 3HAYCHHUE B IIOJTYYCHUU
HOBBIX BEIIECTB U MaTepHasloB. Teopusi CTpoeHUs opraHudeckux coequHennii A. M. byrneposa,
e¢ ocHOBHBIe TOJOXeHUA. CTpyKTypHble (OpPMYNBl OpraHMYECKHX BemecTB. ['omomorus,
n3oMepus. XUMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUX — OJIMHAPHBIE U KPaTHBIC CBS3H.

[IpencraBnenne 0  KiIacCMpHUKAMKM  OpPraHMYecKuX  BemiecTB.  HomeHkiarypa
OPraHMYECKUX COEIUHEHMH (cucTeMarudeckas) M TPHUBHAJIBHBIE HAa3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KIACCOB OPraHMYECKUX BEILECTB.

OKCIIepUMEHTAJIBHBIE METO/Ibl M3YYEHHUs BEIIECTB U MX NPEBPAILEHUN: O3HAKOMIIEHHUE C
oOpa3liaMy OpraHMYECKUX BEIIECTB W MaTepHajaMH Ha WX OCHOBE, MOJEIMPOBAHUE MOJICKYJ
OpraHMYeCKHUX BEIIECTB, HAOIIOJEHHE U ONHMCAaHUE JEMOHCTPAIMOHHBIX ONBITOB TIO
MIPEBPAILEHUI0 OPraHMYECKUX BEIIECTB MPU HarpeBaHUH (TUIaBJICHUE, OOYIIIMBAHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH um 3TaH — mpocTennine
NPEJCTaBUTENIN AJKAHOB: (M3MYECKHE M XUMHUYECKHE CBONCTBA (pEaKIMU 3aMEIEHUs H
TOpPEHMS ), HAX0XKIEHUE B IPUPOJIE, TOIYYEHNUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI pAll. DTWIEH U NPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AaJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS,
raJIor€HUPOBAHUSL, THUIPATAlluK, OKUCIICHUS U TIOJUMEPU3ALIMK), TIOJTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyragauen-1,3 u merunOyranuen-1,3: crpoeHue, BaKHEHIINE XHMHUYECKHE
CBOJCTBa (peakuus noauMmepusanun). IloayyeHne CHHTETUYECKOTO KaydyKa U PE3HHBI.

AJNKHMHBI: COCTaB U OCOOCHHOCTHM CTPOCHHUS, TOMOJOTMYECKMHA psia. AUCTHICH —
NPOCTEHIINIA MpeACTaBUTENb ATKUHOB: COCTaB, CTPOEHHE, (PU3NUecCKre 1 XUMUYECKUE CBOMCTBA
(peakuuy ruipupoBaHus, raJoreHUpoBaHUs, TUApPaTalli, TOPEHUS), TOJIyYEHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHHe, (U3MUECKHE M XMMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUSI M HUTPOBAHMS), MOJIYYEHHE M NPUMEHEHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u Xumuieckue ceolUCmea (peaKyuu 2aio2eHupo8anus U HUMpPOBAHUs), NOTyYeHUue U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTmdeckas CBA3b MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUIEKAITUMU K PA3JINYHBIM KIIaCCaM.

[TpupoHBIE UCTOYHUKH YTIeBOIOPOOB. IIpupoanblil Ta3 M momyTHele HE(TAHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaOboTKM He(THU: TeperoHka, KpeKUHT
(TepMHUYECKH, KaTaTUTHUECKHil), mupoim3. [IpoaykTsl nepepaboTku He(PTH, UX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH YTroJib U POIYKTHI €r0 NepepadoTKH.

OKCIIepUMEHTAJIBHBIE METO/Ibl M3YYEHHUs BEIIECTB U MX NPEBPAILEHUIN: O3HAKOMIIEHHUE C
oOpa3iaMu MmIacTMacc, KaydyKoB U pe3uHbl, Koyulekuuu «Hedp1b» u «YTomab», MoJaenupoBaHue
MOJIEKYJ YTJIE€BOJOPOJIOB M TaJOrC€HONPOM3BOJHBIX, NPOBEACHUE MPAKTHUYECKOW PAaOOTHI:
[IOJIy4€HHUE 3TUJICHA U U3YYEHUE €ro CBOWCTB.

PacuérHsble 3amaumn.




Bbuncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00b&Ma, KOJIMYeCcTBa
MCXOJIHOTO BEIIECTBA WM MPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU NPOAYKTOB PEAKIIUN).

Kucaopoaconep:xamme oprannyeckne coeANHEHUs!

[IpenenpHBIe OJHOATOMHBIE CHUPTBIL. METaHON W ATAHON: CTpOeHHe, (u3NYecKue u
XMUMHMUYECKHUE CBOWCTBA (pEakUUU C aKTMBHBIMH METaJlJIaMH, I'aJIOTE€HOBOJIOPOAAMHU, FOPEHUE),
npuMeHeHne. BogopoaHble CBA3M MEXy MOJIEKYJIaMU CIIUPTOB. [leficTBHE MeTaHOa U ATaHOIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHI. OTHIEHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (uzndyeckue u
XMUMHMUYECKHE CBOMCTBA (B3aUMOAECUCTBHE CO IIEJTOYHBIMHA METaNIaMHU, Ka4YECTBEHHAs peakLus Ha
MHOTOaTOMHbIE cHUpThl). JlelicTBUe Ha opraHuM3M uenoBeka. lIpuMeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@DeHoN: CTpOEHHWE MOJEKYNbl, (PU3MYEeCKHe M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTBH
¢denomna. [Ipumenenue gperomna.

Anpaerufipl U Kemowusi. DOpManbAeTHi, aueTalbIeTHA: CTPOCHHE, (QHU3HUECKHE U
XMUMHMUYECKHE CBOWCTBA (pPEaKUUM OKHUCIIEHHUS W BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIUH),
[IOJIy4Y€HHUE U TIPUMEHEHHUE.

OnHOOCHOBHBIE TIpeieTbHbIC KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHasi KHCIOTBHI:
CTpoeHHUe, PU3NUECKUEe U XUMHUYECKIE CBOMCTBA (CBOMCTBA, 00IIME IS Kilacca KUCIIOT, PeakLus
TepuduKannn), TModydyeHHe W npuMeHeHue. CTeapuHOBass M OJIGMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KAapOOHOBBIX KHCIIOT. Mblja Kak COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

Crnoxnble 3GHUpBl KaK MPOU3BOHBIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(UPOB.
Kupsl. ['ngponus sxupos. [Ipumenenne xupoB. buosornyeckas posb KUpPOB.

VYTieBoIbl: cocTaB, KJIacCU(HKALUs YIIIEBOJAOB (MOHO-, IU- U MoJUcaxapuabl). [ moko3a —
NPOCTEHIIMI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHSI MOJICKYJbl, (PU3UYECKHE M XUMUYECKHE
cBoiicTBa (B3ammogeictBue ¢ ruapokcunoM Meau(Il), okucieHune amMmHuadyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBieHHe, OpOXKEHUE TIIOKO3bI), HAXOXAEHWE B MPUPOJE,
npuUMeHeHue, ouonorudeckas posib. Dotocunre3. PpykTo3a Kak H30MEP TIIFOKO3BI.

Kpaxman u nemnronosa kak npupoiHsle nojauMepsl. CTpoeHHE Kpaxmalla U LEeJUTFOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (IMpoJin3, KaueCTBEHHAs peakLus ¢ HOJIOM).

OKCIIEpUMEHTANIBHBIE METOJbl HM3Y4YEHHs BEIIECTB M MX IPEBPALICHUI: IPOBEACHUE,
HaOJIO/IGHNEe W ONHCAHWE JIEMOHCTPAIlMOHHBIX OMNBITOB: TOPEHHE CHHUPTOB, KAuCCTBEHHBIE
peakuuy OJHOATOMHBIX CHUPTOB (OkucieHue 3taHona okcuaoMm wmeau(Il)), mMHoroaToMHbIX
cnupToB (B3aumojeicTBue rauuepuHa ¢ ruapokcunom Mmenu(ll)), ampaerunoB (okucieHue
aMMHa4yHBIM pacTBopoM okcuna cepebpa(l) u rumpokcuaom wmemu(Il), B3ammoneiicTBue
Kpaxmajia C HOJIOM), IPOBEICHHUE NPAKTUYECKON pabOTHl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHsble 3amaumn.

Bbuncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00b&Ma, KOJIMYeCcTBa
MCXOJIHOTO BEIIECTBA WM MPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU NPOAYKTOB PEAKIIUN).

A3zoTcoaepKalue OpraHuyECKUe COCTUHEHMSL.

AMHHOKHCTIOTBI Kak aMQoOTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XMMHMUYECKHE CBOICTBA aMUHOKHUCIOT (Ha IpuMepe INIMLKHA). buonoruueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuast.



benku kaxk mpupoJHBIE BBICOKOMOJIEKYISIpHBIE coequHeHus. [lepBuyHas, BTOpHYHas U
TPETUYHAsE CTPYKTypa O€nIKOoB. XUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JEHATyparus,
Ka4eCTBEHHBIE PEaKLIMU Ha OEJIKH.

DKcrepuMEHTaIbHbIE METOJbl M3YUEHHsS BEIIECTB M HMX IpeBpallleHuil: HaOmofeHue U
OMHCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENIKOB IpH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOoB.

BbicokoMoIeKyIAPHbIE COeNHEHU

OCHOBHBIEC TOHATHS XUMHH BBICOKOMOJICKYJSIPHBIX COCIUHEHHUN: MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENCHb IOJMMEPU3ALNH, CpPEeAHsAs MOJIeKylsipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSANHEHUH — IMOJIMMEpU3aLUsl U MOJTUKOHICHCALUS.

DKcIepUMEHTAIbHBIE METOJIbl M3YUYEHHUSI BELIECTB U UX MPEBPALICHHUN: O3HAKOMIICHUE C
o0Opa3naMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€d MPU M3Y4YEHHH opraHuuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHMWE KaK OOMIUX €CTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
MOHATHUH, SABISAIOMIMXCS CUCTEMHBIMHU JJIs1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecTBEHHO-HAYYHbIE TOHATH: SIBICHHE, HAYYHBIM (PaKT, THIOTe3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIacCU(UKAIMs, TMEePUOIUYHOCTh, HAONIOJCHUE, HW3MEpEHUE,
HKCIIEPUMEHT, MOJICTUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, IEKTPOH, MOJIEKYJa, JHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3NUECKUE BEJIUYMHBI M €JHHULIBI
UX U3MEPEHUSI.

Bbuonorusi: knerka, opranusM, Ouocdepa, oOMEH BeIIECTB B OpraHusme, (poTOCHHTE3,
OMOJIOTUYECKU aKTUBHBIE BelecTBa (OEIIKH, YIIIEBOIbI, XKHUPHL, (DEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHbIE TOPO/IbL, TIOJIE3HBIE HCKOMIAeMbI€, TOIUIMBO, PECYPCHI.

TexHonorus: NUILEBBIE MPOIYKTHI, OCHOBBI PALIMOHAIBHOTO MUTAHUS, MOIOIIIHE CPECTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHUE MpernapaThl, MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMUH

XuMu4eckuil anemMeHT. AToM. Snpo aTtoma, H30TOMbI. JEKTPOHHas 000J0YKa.
DHepreTudyecKkrue YpoBHH, OTYPOBHU. ATOMHBIE OpOUTay, s-, p-, d- anmemeHTsl. OcobeHHOCTH
pacripesiesieHus] AIEKTPOHOB MO0 OpOUTANISAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHast KOH(UTYpaIs aTOMOB.

Ilepuognueckuin 3axkoH u llepuoguyeckas cucremMa xumuyeckux osnemeHroB . H.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnueckoil CHUCTEMBI XUMHYECKHX
anemeHToB JI. YI. MeHnzaeneeBa ¢ COBPEMEHHON TEOpUEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHs CBOMCTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HMPOCTHIX U CIOKHBIX BEIIECTB
110 Tpynnam M nepuojiaM. 3Ha4eHHe NEPUOUUECKOI0 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKas CBsI3b. BHIbl XUMHYECKOW CBs3U (KOBaJ€HTHas
HETOJIsIpHasl W TOJIApHasi, MOHHAsI, MeTaluInueckas). MexaHu3Mbl 00pa3oBaHUsI KOBAJCHTHOM



XUMUYECKOH CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBI). BogopoaHast cBsi3b. BaneHTHOCTD.
DneKTpooTpULATENBHOCTh. CTENEHb OKUCIEHN. IOHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THIBl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOMN PELIETKU.

[ToHATHE O AUCHIEPCHBIX cucTeMax. MICTMHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas noms
BEILECTBA B PaCTBOpE.

Knaccudpukanuss HeopraHumueckux coeauHeHuni. HoMeHkmaTtypa HeOpraHHMYECKHX
BelleCcTB. ['eHeTHuecKass CBs3b HEOPraHWYECKHUX BEILECTB, IPUHAICKAUX K Pa3IuYHBIM
KJIaCCaM.

Xumuueckass peakuus. Kiaccupukamuss XUMUYECKHX peakiuii B HEOPraHMYECKOW H
OpPraHMYECKON XMMUU. 3aKOH COXPAaHEHMsI MAcChl BEIIECTB, 3aKOH COXPAaHEHUS U NpPEBpALLECHUs
SHEPTUHU NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMble PEaKIHH.
Xumunyeckoe paBHoBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE XUMHUYECKOI'O PaBHOBECHS.
[Tpunnun Jle latense.

OnexrponuTnueckas aucconuanus. CuibHble M ciadble 37eKTponuThl. Cpema BOJHBIX
pPacTBOPOB BELIECTB: KHUCIIasd, HEUTpaJIbHAas, IIEJIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIIBHBIE METOAbl M3YyUEHUS BEIIECTB M UX IPEBPALLECHUMN: JEMOHCTpALUs
tabmun «llepuoamueckas cucremMa xumuueckux snemeHToB [[. M. MenneneeBa», u3ydeHue
MoJieNeld KPUCTAUTMYECKUX PEIIETOK, HAOJI0JIeHHe U ONUCaHHE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHIAa BOJOPOAAa B MPHUCYTCTBUU KaTalM3aTopa,
OIIPElETICHUE Cpelbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIAUKATOPA, PEAKLUU
HMOHHOTO OOMEHa), MPOBEACHUE MPaKTHUECKOW paboThl «BnusHue paznuuHbIX (PAKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIM».

PacuérHble 3amaumn.

Pacuérel 110 ypaBHEHUAM XUMHUUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
Pacy€Tsl ¢ UCIIOIB30BAHUEM IIOHATHS «MACCOBast JOJISI BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxenue HemeraiioB B Ilepuoanueckol CcUCTEME XUMUYECKHX
anemerTtoB JI. M. MenzaeneeBa W OCOOCHHOCTH CTpOeHHs aroMoB. Du3nuyeckue CBOMCTBa
HEMETAJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha pUMepe KUCIopoia, cepbl, hocdopa u yriaepona).

XUMUYECKUEe CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJIor€HOB, Cepbl, a30Ta, (ocdopa,
yriepoaa U KPEMHHUS) U UX COEUHEHUH (OKCUAOB, KHUCIOPOACOAEPKALIUX KUCIIOT, BOJIOPOJIHBIX
COCJTMHCHUH).

IIpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX COCIMHEHUN.

Meramisl. Ilonoxenue metaiioB B Ilepuoanyeckoi cucteMe XUMUYECKUX 1EMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS AIIEKTPOHHBIX 000JI04E€K aTOMOB MeTaisioB. Oomiue
¢usnueckue cBoiicTBa MeTayuioB. CIUTaBbl METAIOB. DJIEKTPOXUMUYECKUN Psii HATPSIKCHUN
METaJUIOB.

XUMHUYECKUE CBOMCTBA BaKHEHIIMX METAIOB (HATpUM, Kaluil, KajablUW, MarHui,
ATIOMUHUM, LIUHK, XPOM, JK€J€30, ME/Ib) U UX COCAUHEHHUI.

OOmme cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BEIIECTB M UX IPEBpAIlEHUN: H3Yy4YEHHE
KOJUIEKIIMN «MeTalasl M CIUIaBbl», OOpa3lloB HEMETAJJIOB, pEIICHHE SKCIEPUMEHTAJIbHBIX



3ajay, HaOJNIOJIeHWE ¥  ONHUCAHWE JIEMOHCTPAIIMOHHBIX W  JIaDOPAaTOPHBIX  OTBITOB
(B3auMoAelCcTBUE TUIPOKCHIA aJOMUHUS C pacTBOpaMH KHUCIOT U IIEN0YEH, KauyeCTBEHHbIE
peakuuy Ha KaTUOHBI METAJJIOB).

PacuérHsble 3amaumn.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEAKIMH BELIECTB, pacyéTbl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IIPOJYKTOB PEAKLUH, €CIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMuu B 00ecnie4eHnr 3KOJOTUIECKOM, SHEPTeTUIECKON U TUIIEBON O€30TIacHOCTH,
pa3BuTuu MeauuuHbl. [loHATHE O Hay4HBIX METOAAX IIO3HAHUA BEIIECTB U XUMHUYECKUX
peaKuum.

[IpencraBnenus o0 O0OmMMX HAYYHBIX MPUHLOUIAX T[POMBIIIJICHHOTO TOJY4YEHUS
BAJKHEUILNX BELIECTB.

UYenoBek B MHpe BEIIECTB M MAaTE€pPUAIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, KEpaMHKa, MaTepHalbl Ul DJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYECKUEe 1 MUHEPAIbHbIEC yI0OpEeHUSI.

XuMusL ¥ 3[0pOBbE YEJIOBEKA: IIPAaBUJIA HCIIOJIb30BAHUS JICKAPCTBEHHBIX IIPENApaTos,
npaBuiia 0€30MacHOTO UCTIONB30BaHUS MPENapaToB OBITOBOM XMUMHUU B MIOBCEHEBHOM KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MpH U3y4yeHHH OOIIel U HEOPraHWYEeCKOH XUMHU B
11 xmacce oCyIIeCTBISIETCS Yepe3 UCHOJIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHSATHH,
TaK YU MOHATUH, SBJIAIOUXCS CUCTEMHBIMU JUIsl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE MOHATHS: HAYYHbIM (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHUHTE3,  Kilaccu(ukauus,  NEpUOAMYHOCTh,  HAOMIONEHHME,  AKCIEPUMEHT,
MO/IEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEpPIUs, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOIL,
pPanMoOaKTUBHOCTb, MOJICKYJA, YHEPTETUUECKUI YPOBEHb, BEILECTBO, TeNO, 00BEM, arperaTHOe
COCTOSIHHE BEILECTBA, (PU3NUECKUE BEIMYMHBI U €AUHUIBI UX U3MEPEHUs], CKOPOCTb.

Bbuonorusi: kimeTka, opraHm3M, SKOocHcTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTHI,
BUTaMHHbI, 0OMEH BEILIECTB B OpraHu3Me.

['eorpadusi: MUHEpabl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOMAaeMbI€, TOIUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas [IPOMBILIJIEHHOCTb, MeTaJULyprus, IIPOU3BOICTBO
CTPOUTEIIBHBIX MaTepHuaos, CEJIbCKOXO35MCTBEHHOE IIPOU3BO/JICTBO, NUIIEBast
MIPOMBIIIICHHOCTh, (hapMaIeBTHUECKasi MPOMBIIUICHHOCTb, MPOM3BOJCTBO KOCMETHYECKUX
IIpenapaTroB, IPOU3BOACTBO KOHCTPYKLIIMOHHBIX MAaTEPHUANIOB, JIEKTPOHHAS IPOMBIIIICHHOCTD,
HaHOTEXHOJIOTHUH.



INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBLI 110 XMMHWU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOCHHUS OOYYarOIIMMUCS
porpamMMm cpegHero oOmiero o0pazoBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hay4Ho-meTtonndeckoif OCHOBOW [uis pa3pabOTKU IUIAHUPYEMBIX pPE3yJlIbTaTOB OCBOCHHSA
IpOTrpamMM CpeHero oo1ero 00pa3oBaHus SIBISAETCS CUCTEMHO-IETEIbHOCTHBIHN MOIXO0.

B cooTBETCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yiabTaTOB OCBOEHHS TNpeAMeTa «XHUMHUS» Ha YpOBHE CpPEJHEro oOmero oOpa3oBaHUs
BBIJICJICHBI CIEAYIOIINAE COCTABIIAIOIINE:

0CO3HaHHE OO0YYaIOUIMMHCA POCCHHUCKOM TPakJaHCKON MAECHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEACIICHHUIO;

HATMYME MOTUBAIIMU K 00YUCHUIO;

IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOESKICHMH JTMYHOCTH HAa OCHOBE KJIFOUEBBIX
LEHHOCTEH U MCTOPUYECKUX TPATUIUNA 0a30BOM HAyKU XUMHUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIUXCs PYKOBOJCTBOBATHCS B CBOEH AEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, IPUCYIIMMHU LEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HAJIMYME TPABOCO3HAHMS HKOJOIMYECKOW KYNbTYphl M CHOCOOHOCTH CTaBUTH €U U
CTPOUTH KU3HEHHBIE IIJIaHBI.

JInuHOCTHBIE pE3ynabTaThl OCBOCHMS INpeaMeTra «XHUMHS» JOCTHIalOTCsi B EIUHCTBE
y4yeOHOIl M BOCHUTATEIBHOW JEATEIILHOCTHU B COOTBETCTBHM C T'yMaHHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMHM, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM U HJA€aJaMH  POCCUICKOTO
rpakJJlaHCKOro OoOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU W NpaBUJAMU TOBEJCHHUS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIO3HAHUS, CAMOPA3BUTHA M HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00YyJArOIIUXCSI.

JInuHOCTHBIE pe3yIbTAaThl OCBOCHHS HpeaMeTa «XHUMHUs» OTPaKaloT cHOPMUPOBAHHOCTD
OMbITa TO3HABATEIBHON M TPAKTHYECKOW JESATENbHOCTH OOy4alomMXcs [0 pealn3anuu
NPUHATBIX B 00IIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHNS:

0CO3HAHMS 00YYaIOIIMMHCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00A3aHHOCTEH, YBOKEHUS K
3aKOHY M NPaBOIOPSAAKY;

IIPEJICTABICHUS] O COLMAIbHBIX HOPMAax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOLIEHWM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW AEATEILHOCTHU MPH CO3aHUM YU€OHBIX TPOEKTOB,
peleHrH y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY U apTyMEHTBI JPYTUX
NIPY aHAJIM3E PA3IMUHBIX BUJIOB YUEOHOH e TENBbHOCTH;

2) IaTpHOTHYECKOIr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHUsS K HCTOPUYECKOMY M HAay4HOMY HACICAUI0 OTEYECTBEHHOMN
XUMMY;

YBaKEHHsI K IpOIlEcCCY TBOPYECTBA B OOJIACTH TEOPHHM M TPAKTHUYECKOTO MPUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh pe3yiabTaT UIMTENbHBIX HAONIOJCHHIA,
KpPOTIOTJIMBBIX 3KCIIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/1a YYEHBIX U PAKTHUKOB;



MHTEpPECa M I[I03HABATEJIbHBIX MOTHBOB B MOJIYYEHHH U TOCIEIYIOIIEM aHAIU3E
MHpOpMAIIUU O IEPEIOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHOM XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHNUS;

CIOCOOHOCTH OLIGHMBATh CHUTYallMH, CBS3aHHBIE C XWMUYECKUMHU SBICHUAMH, U
IIPUHUMAaTh OCO3HAHHBIE PELICHMs, OPUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBbI H
LIEHHOCTH;

FOTOBHOCTU OLIEHUBATH CBOE IIOBEICHHUE U IIOCTYNKM CBOUX TOBApUIIEH C MO3ULUN
HPABCTBEHHBIX U NIPAaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX OCTYIKOB;

4) popMupOBaHNS KYJbTYPHI 310POBbSI:

MOHMMAHU LIEHHOCTEH 310poBoro M Oe3omacHoro obpas3a >XU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U TICUXMUYECKOMY 3/10POBBIO;

cOOMIOICHNUsT TIPaBUJI 0E30MacHOTO OOpaIIeHUsi ¢ BEIIEeCTBAMH B OBITY, NMOBCEIHEBHOM
KU3HU U B TPYJIOBO €ATEIBHOCTH;

NOHUMAHUS LEHHOCTH TMpPaBUJ WHAMBUIYAIbHOTO W KOJUIEKTMBHOTO 0€30MacHOTO
MIOBEACHUS B CUTYaLUAX, YTPOKAIOIINX 340POBbIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHHS alKOTOJI,
HapKOTHUKOB, KYpPEHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIICZIOBATENILCKOM  JIESATEIHHOCTH,
0OIIeCTBEHHO MOJIE3HOM, TBOPYECKOM U APYruX BUAAX JEATEIHHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YaCTHE€ B PEIICHUU MPaKTUYECKUX 3aJad COLMAIbHOMI
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HM3YYECHHIO MpOodeccHil pa3iuyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XXEHUSI K TPYLY, JIOISIM TPyAa U pe3yiabTaTaM TPYAOBOU JAESITEIBbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYAIBHON TPACKTOPHH OOpa30OBaHHUA,
Oyayueit npodeccun U peanu3aluy COOCTBEHHBIX KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEeOHOCTEN 0011IeCTBa;

6) 3K0J10rMYeCcKOr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 11€JIeCO00Pa3HOTr0 OTHOLIEHHS K MPUPOJE, KaK UCTOYHHUKY CYIECTBOBAHUS
’KM3HH Ha 3eMiI¢;

MOHUMAHUS III00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM, BIUSHUS HIKOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOIHON U COLIUAIILHOM CPE/IbI;

0CO3HAHMS HEOOXOUMOCTH MCIOJIb30BAHUS TOCTHIKCHUN XUMHH JJISl pEILICHHUsS] BOTIPOCOB
palMOHaIbHOTO IPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS NEUCTBUM, NMPUHOCIIIMX BpPEd OKPYXKAIOLIEH NPUPOJHON cpene,
YMEHHUSI TIPOTHO3UPOBATh HEOJNArOMPUSATHBIE 3KOJIOTHYECKHE MOCIEACTBHUS MPEANPHHUMAEMBIX
JNEUCTBUN U NPEAOTBPALLATD UX;

HaJIM4YUs PA3BUTOTO DSKOJIOTMYECKOIO MBILIUIEHUS, AKOJIOTUYECKON KYNbTYpbI, OIbITA
JESTEIBHOCTH  DKOJOTMYECKOW  HANpaBIECHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMHU B
MO03HABATEIbHON, KOMMYHHUKATUBHON U COITMAIEHON MPAKTHUKE, CIOCOOHOCTH M YMEHUS aKTUBHO
MPOTHBOCTOATH MJICOJIOTHH XeMO(pOoOHH;

7) IEeHHOCTH HAYYHOI0 MO3HAHHUS:

C(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHOHN NMPaKTHKH;



NOHUMAaHUS CHeUM(DUKM XUMHUH KaK HAayKH, OCO3HaHHs e ponu B (HOPMUPOBAHHU
paMoOHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3[JaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaIoIIeM
MHpE KAaK O €IMHCTBE IPUPOJABI M YEIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU H
peleHn: MpodIeM COXpaHEHHs PUPOJTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUH JJIsi COBPEMEHHOW NMBHIU3ALWU: B €€
T'YMaHUCTUYECKON HANpaBl€HHOCTH M BAXXHON POJIM B CO3JAaHMU HOBOW 0a3bl MaTepUabHOU
KYJIBTYpPBI, PEIICHUHU TI00aTbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
JHEPreTHUYECKOM, MHUIIEBOM M OKOJOTMYECKON Oe30macHOCTH, B Pa3BUTHH MEAUIIUHBI,
o0ecreyeHnr YCIOBHI yCHEIHOTO TPYJAa U 9KOJOTMYECKH KOM(POPTHOH KU3HU KaXKJIOTO YJIeHA
00111eCTBA;

€CTECTBEHHO-HAyYHON TIPaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB IIO3HAHUS,
UCTOJIb3yEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BATh MOJIy4yaeMble 3HAHUS JUIS
aHamM3a U OOBSCHEHMS SIBICHUIH OKpYXAIOIIEro MUpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
yYMEHUS J1e1aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TAaHHBIX
C LIEJIBIO MTOJIY4EHMS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCHOJIB30BaTh XMMUYECKHE 3HAHUS Ul PEIICHHsI TPoOIeM
B pEAJIbHBIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepBIBHOMY OOpa30BaHHWIO W camMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HaHMM 1O XMMHHM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEeOHOCTSAMHU;

UHTEpeca K OCOOEGHHOCTSAM Tpylda B pa3nuyHbIX cdepax mnpodeccuoHaTbHON
NEeATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIC pe3yJbTaThl OCBOCHHS YUEOHOro MpeaMeTa «XUMHUS» Ha YPOBHE
CpeaHero o0Iero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC JJISI (POPMHPOBAHUS MHUPOBO33PCHHUS OOYUAIOIIUXCS MEXKIAUCIUILTHHAPHBIC
(MeXIpeIMeTHbIC) 00IIEHAYYHBIC TTOHATHS, OTPAXKAIOIIUE [IEJTOCTHOCTh HAYYHOW KapTUHBI MUPA
U cnenu(UKy METO0B MO3HAHUS, UCTIOB3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMa, HAayYHbIH (haKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNE, HAOI0IeHIE, U3MEPEHHUE, SKCIICPUMEHT U JIpYTHe);

YHUBEpCaJbHbIE  yd4eOHble  JeiicTBHS  (ITO3HABaTEJIbHBIC,  KOMMYHUKATHBHBIC,
peryasTuBHbIE), oOecreunBaomme (GopmupoBaHue (GYHKIHMOHATBHOH TI'PaMOTHOCTH H
COLMAIbHOM KOMITETEHIIMH 00YyYarOIuXCs;

CIIOCOOHOCTh ~ OOYy4aloIIUXCS  HCIOJNB30BaTh  OCBOCHHBIE  MEKIUCIUILTUHAPHEIE,
MHUPOBO33PCHUYCCKHE 3HAHUS M YHHBEPCAIbHBIC Y4YCOHBbIC MACHUCTBUS B IO3HABATCIBHOU H
COL[MAJIbHON ITPAKTHKE.

MertanpeaMeTHbIC Ppe3yJabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMU JICHCTBHUSIMH.

OgJajieHNe YHUBEPCATbHBIMYU YU4eOHBIMU NO3HABATEIbHBIMH JIeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITEILHO  (POPMYJIUPOBaTh W aKTYaJIM3UPOBATh MPOOJEMY, BCECTOPOHHE €€
paccMaTpUBaTh;

OTpENeNATh LENU JCATEIBHOCTH, 3ajaBas IMapaMeTPbl M KPUTCPUU HX JIOCTHIKCHHUS,
COOTHOCHTB PE3YJIbTaThl JACATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;



HCIO0JIb30BAaTh IPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACIATH
XapaKTepHblE TPU3HAKM TIOHATHMM U YCTaHABIMBATb HUX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUS IJIs1 OOBbSICHEHUS OT/ICNIbHBIX (PAKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTSI KIIACCU(DUKALIMHU BEIIECTB U XUMUYECKUX PEAKIINN;

YCTaHABJIMBATh IPUUNHHO-CIIEACTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTh JIOTUYECKUE PpACCYXACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, II0 AaHAJIOTHUN),
BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUMS B pacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUEHHUS;

IIPUMEHATH B MPOLIECCE MMO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJINYECKUE (3HAKOBBIE)
MO/JIENH, TPe0OPa30BhIBATH MOJIEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTAa,
XAMUYecKas (GopMyla, ypaBHEHHE XUMHUECKOM peakuud — TpU PEIICHHH Y4eOHBIX
MIO3HABATENIbHBIX U NMPAKTUYECKUX 3a]ay, IPUMEHATH HAa3BaHHbIE MOJEJIBHBIE MPEACTABICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BELIECTB U XMMHUECKHUX PEaKLIUM.

2) 0a30BbIe HCCIIEI0BATEIbCKHE 1eICTBUSA:

BJIaIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIIMIL;

dopmynupoBaTh IENM M 3aJaud  HMCCIEIOBAHUS, MCIIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIBHO CPOPMYTUPOBAHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 OPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HABBIKAMM CAMOCTOSITEIbHOTO IUIAHUPOBAHMSI M IIPOBEJEHUS YUEHUYECKHUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIOAATh 32 XOJO0M IpoIlecca, CaMOCTOSTEILHO
IIPOTHO3UPOBATh €ro pe3yibrar, (GopMynupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YyJbTAaTOB UCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETAHHOM
paborte;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIIEOBATENICKONM W MPOEKTHON JesITelNbHOCTH,
NPOSIBJISATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIBHOMY IIOMCKY METOJOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB ITO3HAHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HCTOYHMKAX HWHGPOpMAIMKU (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHYECKOTO COJIEpXKaHMs, CIpaBOYHbIe MocoOus, pecypcsl HHTepHeTa),
aHATM3UPOBaTh HMH(OPMAIIMIO pPA3JIMYHBIX BUJOB M (QOPM MPEACTABICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTE;

¢dbopMynupoBaTh 3ampockl U TPUMEHATH PA3JIUYHBIE METOIbl NpPU TIOMCKE M OTOOpe
uHpOopManuy, HeOOX0 MO I BBIMOJHEHUS YUeOHBIX 3a7a4 ONPEaeIEHHOTO THIIA;

npUOOpeTaTh OMBIT MCIOJIb30BAaHMS WH(MOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI U
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBbHYIO (OpPMY MpeAcTaBiIeHus HHPOpMaIUU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOIHUIIbI, PUCYHKH U APYTHUE);

UCTOJb30BaTh HAYYHBIM $I3bIK B KauyecTBE CpEACTBa INpU paboTe € XUMHUYECKOU
uHpOpMalMeli: NPUMEHATh MEXIpeAMETHbIE ((U3NYecKue M MaTeMaTHYeCKUe) 3HAKU H
CHUMBOJIBI, POpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCTIOJIb30BATh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISATHOCTH.

OBnajgeHne yHMBepCAJIbHBIMH KOMMYHMKATHBHBIMH 1eHCTBHUSIMU:

3aJjaBaTh BOIPOCHI 10 CYILECTBY 0OCYXIaeMOM TeMbl B XOJ€ AUAIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh WUACHU, (HOPMYIMPOBATH CBOM TMPEIUIOKEHHS OTHOCHTEIBHO BBINOJHEHUS
IIPEAJIOKEHHOM 3a1a4H;



BBICTYNAaTh C IpPE3CHTAI[Me pe3yNbTaToOB MO3HABATEIBHON IEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBIIOJHEHUH XHMHUYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKOH pabOThl MO MCCIEIOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanuzanu y4eOHOTO MpoeKkTa U (OPMYIMPOBATH BBIBOJBI MO pPE3YJbTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHU ITyTEM COTJIACOBAHUS TMO3UIUH B X01€ 00CYX/IEHUS 1 0OMEHAa MHEHUSIMH.

OBiaieHne YHUBEPCATbHBIMU PeryJsiTHBHbIMU /1€ CTBUSIMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENILHYIO JEATEIBHOCTD,
ompenenss e€ eI U 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATH
IpeUlaraéMblii aIrOPUTM JCHCTBUM MPU BBIMOJHEHUN YYEOHBIX M MCCIIEIOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(PpHEeKTUBHBIN CIIOCOO UX pelIeHUs ¢ YIETOM MOJTY4YEHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTM Ha OCHOBE CaMOaHalIM3a U
CaMOOILICHKH.

INPEJAMETHBIE PE3YJIbTATbHI

10 KJIACC

IIpenmeTHBIE pe3yabTaThl 0CBOEHUS Kypca «OpraHudecKasi XUMUsD» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUH O XUMUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAayYHOM KapTHHBI MHpA, POJM XMMHUHU B TIO3HAHUM SBICHUUA NPHUPOAbI, B (HopMUpOBaHHH
MBILIUICHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIMOHAJIBHON TI'PaMOTHOCTH, HEOOXOIUMOU JUIs
pelIeHus] MPAaKTUYeCKUX 3aJad M HKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
30POBBIO U IIPUPOHOM Cpele;

BJIAJICHUE CHUCTEMOM XMMMYECKMX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAOLINE
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000J0YKa aTOMa, MOJICKYJa, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, XUMHUUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyras H
COKpali€HHas), MOJIb, MOJISIpHAsh Macca, MOJSIpHBIH OO0BEM, YIJIEpOIHBIA  CKEJeT,
(byHKUIMOHATBHAS TPYIIA, pagdKai, U30MEpHUs, U30MEphbl, TOMOJIOTHUYECKUH psAI, TOMOJIOTH,
YIJIEBOJIOPOIBI, KMCIOPOJ U a30TCOACpKAIIUE COCAUHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHU4YECKUX
BemectB A. M. DbymiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHHUs, JIEXKAIIME B OCHOBE ITOHMMAaHUs
NPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30TIaCHOM HCIOJIb30BAHNH BaKHEHIIIMX OPraHUYECKUX BEUIECTB B OBITY
U NIPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHbIC NMPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aMMOCBS3b, UCII0Jb30BaTh COOTBETCTBYIOIUE IIOHATHS IIPA OIIMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUN OPraHUYECKUX COCIUHEHU;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUECKYIO CHUMBOJIHMKY JUIS COCTaBIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYIT OpraHUYECKUX BEIIECTB
U YpaBHEHUM XMMHMYECKUX PEAKLHH, U3rOTABIMBATHL MOJEIM MOJIEKY] OPIaHUYECKUX BELIECTB
JUTSL WITIIOCTPALUU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIICKHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB [0 MX COCTaBYy M CTPOEHHUIO K OINpPEACIEHHOMY KiIacCy/Tpylre COeIuHEHUN
(yrneBonoposibl, KHUCJIOPOJ M A30TCOJEpIKAlllUE€  COEAMHEHHS, BBICOKOMOJEKYJISPHBIE



COCIMHEHMS), laBaTb UM Ha3BaHWs 1o cuctematuyeckod HomeHkiatype (IUPAC), a Takxke
IIPUBOJIUTh TPUBUAJIBbHBIE HA3BAaHUS OTACIBHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, IPOIMUJIEH,
alleTWICH, STHJICHIJIHMKOJb, TIHLUEPUH, (EeHOJ, (OopMaibAerHi, aleTaabAerull, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIJIOTA, OJICMHOBAsi KUCJIOTA, CTEApUHOBAsl KUCIIOTA, TII0K03a, (QpyKTO3a,
KpaxmaJi, LIeJIJTI0103a, TJIUIHH);

C(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHJbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

Cc(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSATH MOJOXKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa s 0ObSICHEHHSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaThb COCTaB, CTPOEHHUE, (UIHMUECKUE U
XMUMHMUYECKHUE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEH Pa3IMUYHbIX KJIACCOB OPTaHNYECKUX BEILECTB
(MeTan, STaH, JTWUJICH, MPOMWJICH, aneTwuieH, Oyraauwen-1,3, MmerunOyramuen-1,3, OeH30.I,
METaHOJI, 3TaHOJ, 3TUJICHTJIMKOJIb, TJIMIEPUH, (EHOJ, aleTanbIerul, MypaBbUHAsl U YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, LEeJUIl0JI03a, aMHHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMMUYECKUX PEaKLUN C
HCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTb HCTOYHHUKH YIIIEBOJOPOJHOTO  CHIPhS
(HedTe, MpUPOIHBIN Ta3, Yroib), cnocoObl MX MepepabOoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB NepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIUYUCICHHUS [0 XUMHYECKUM YpaBHEHHSIM
(Maccel, 00bEMa, KOJTMYECTBA HMCXOAHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB UM MPOIYKTOB PEAKIHH);

c(hOpMUPOBAHHOCTh YMEHHUU BJIAJIETh CUCTEMOU 3HAaHUN 00 OCHOBHBIX METOJaX Hay4HOTO
MIO3HAHUS, MCIOJb3YEMbIX B XHMHUHU IPU U3YYEHUM BEIIECTB M XUMUYECKUX SBJICHUN
(HabmoneHne, M3MEpEeHHe, HKCIEPUMEHT, MOJCIUPOBaHME), HCIOIB30BaTh CHUCTEMHbBIE
XMUMHMUYECKNE 3HAHUSA JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIONATh MpPaBUJIa TMOJIH30BAHUS XMMHYECKON MOCYION U
nabopaTOpHBIM 000PYAOBaHUEM, a TAKXKe MpaBHiia OOPALICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO TA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBIIOJIHATh XUMHUYECKHHA HKCIIEPUMEHT
(mpeBpalieHNs OpraHNYeCKUX BEIECTB IPU HAarpeBaHUU, NOJYyUYEHUE ATHIEHA U U3yYEHHE €ro
CBOMCTB, Ka4yeCTBEHHBbIC pEaKIMM OpPraHMYeCKUX BEIECTB, JEHaTypauus OElKOB MpHU
HarpeBaHMH, IIBETHbIC PEaKIMMU OETKOB) B COOTBETCTBHM C MpPAaBUJIAMU TEXHUKU OE30MACHOCTH
npu oOpallleHuH C BEIIeCTBAaMH U Ja0OpaTOpHBIM 00OpYAOBAaHHEM, MPEACTABIATH PE3yIbTaThl
XAMUYECKOTO 3KCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEAKUUH H
(bopMynHUpOBaTh BHIBOABI HA OCHOBE 3TUX PE3yJIbTaTOB;

C(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3MPOBATH XUMHUECKYI0 HH(POPMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoi nHpopmannu, UHTEpHET U APYTUXx);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh TMpaBHJIA SKOJOTUYECKH IIeJIeCO00pa3HOro
NOBEJICHUsT B OBITY M TPYAOBOM JAEATEIHOCTH B ILEJSAX COXPAHEHUS CBOETO 3/I0POBBS H
OKpY’Karolllell IPUPOJHOMN cpezpl, 0CO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPraHU3MBbI
ONpEAENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAs cMbicia mnokaszarens IIJIK, mosicHaTe Ha
pUMepax CrocoObl yMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOTO BO3JEHCTBHS HAa OPraHU3M
4eJI0BEKa;



Ui 0Oy4YaIoUIUXCs C OrPaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBS: YMEHHE MPHUMCHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECCKUX SBJICHHII;

JUIS CIIEMIBIX W CHA0OBHAAIIMX OOYyYalONIMXCs: YMEHUE WCIOJb30BaTh pelbedHO-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiiss 11 3anucu XUMUYECKHX (pOpMYIL.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeOpraHuyecKas XUMHUS»
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJACTABICHUN: O XUMHYECKOW COCTABJISIONICH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHpA, POJM XHMHUHU B TIO3HAHUM SBICHUUA NPHUPOABI, B (HopMUpOBaAHHH
MBILIUICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (PYHKUIMOHAJIBHON T'pPaMOTHOCTH, HEOOXOIUMOU JUIs
pelIeHs] MPAaKTUYeCKUX 3aJad M HKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

BJIAJICHUE CHUCTEMOM XMMMYECKMX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAOIINE
MNOHATHUS (XMMUYECKHN 3JIEMEHT, aTOM, M30TOIl, S-, p-, d- AJIEKTPOHHbIE OPOUTAIN aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBIH OOBEM, BaJEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIECHb
OKHUCJIEHHS, XHMMHMUYecKas CBs3b (KOBaJCHTHAs, WOHHAs, METaJNINYeCcKas, BOJOPOAHAs),
KpUCTAJUIMYECKass  peIIETKAa, TUIIBI XMMHMYECKUX  PEakLMi, pacTBOP, JIJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJUTUYECKAs] NUCCOLMALMS, OKUCIUTENNb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHMUYECKOM  peaklMM, XHMHUYECKOE PpaBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
JJIEKTPOJIUTUYECKOW aucconnanuu, nepuonunueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHMs W IPEBpALICHUS DHEPIUU IPU XUMUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XMMHHM, MHPOBO33PEHUECKHE 3HAHMSI,
JeXalue B OCHOBE IIOHMMAaHMS IPUYMHHOCTH M CUCTEMHOCTHM XUMUYECKHUX SBJICHUH,
(aKTOJIOTMUECKUE CBEJICHHUS O CBOMCTBAX, COCTABE, MOJYUYECHHH U O€30TaCHOM MCIIOJIB30BAaHUU
BOXHEHUIINX HEOPraHUYECKHUX BEILECTB B OBITY U MPAKTHUECKON JeITEeITbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTb YMEHHUH BBISBIIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME IOHATUSA IPU ONMCAHUU HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLICHMUI;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUECKYIO CHUMBOJIHMKY JUIS COCTaBIICHHS
¢dopMyn BelIecTB M YpaBHEHHH XWMHUYECKUX PEAKIUH, CHCTEMATUYECKYI0 HOMEHKIATYpY
(IUPAC) u TpuBHManbpHble Ha3BaHUSA OTHAEIbHBIX HEOPraHWYECKUX BEILECTB (yrapHblii ras,
YIJIEKUCHIBIA a3, aMMHAK, raméHas HM3BECTb, HEraml€Has W3BECTb, NUTHhEBAas COAA, IUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHHM ONPEENATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOH CBSI3U (KOBAJEHTHAsl, HIOHHAs,
MeTaJlJIn4yecKasi, BOJAOPOJHAs) B COCIMHEHUSAX, TUI KPUCTAINIMYECKOW PEMIETKHM KOHKPETHOI'O
BELIECTBA (ATOMHAsl, MOJIEKYJSpHAs, MOHHAs, METAJJIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHM yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHMUECKUX BEIIECTB
10 MX COCTaBy K ONpEeeNEHHOMY KJIACCY/TpyIIe COeTUHEHU (IIPOCThIE BEIECTBA — METAJIIBI U
HEMETaJlIbl, OKCH/Ib, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THAPOKCHIBL, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPACKpbIBaTh CMBICT Iepuoaudeckoro 3akona J[. W.
MeHnpgeneeBa H  JIEMOHCTPHUPOBATH  €r0  CHCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;



COPMHPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHMUECKUX 371eMeHTOB 1—4 nepuoaos [leproauueckoit cucteMbl XUuMHUYECKUX 1eMeHTOB /1. 1.
MeHpeneeBa, HCIONb3YSl TOHATHS «S-, pP-, d-DJEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKUE
YPOBHHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHX 3JIEMEHTOB M HX
COCIMHEHUN 110 nepuogam U rpynmnam [lepuoaudeckoi cucTteMbl XUMUYECKUX 3yIeMeHTOB []. 1.
MeHpeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh (OMHCHIBATH) OOLIME XUMHUYECKUE
CBOJMCTBAa HEOPraHMYECKUX BEILECTB pA3JIMYHBIX KJIACCOB, IMOATBEPXKAATH CYIIECTBOBAHUE
TFEHETUYECKON CBA3M MEXAY HEOpraHM4YeCKMMU BEIIECTBAMM C IIOMOUIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIMII;

c(OPMHPOBAHHOCTh YMEHHS KIACCHU(UIIMPOBATh XUMHUUYECKUE PEAKIUH IO Pa3IUYHBIM
npu3HakaM (YUCIIy W COCTaBy pearupylolx BelIecTB, TemioBoMy 3ddekry peaxuuu,
M3MEHEHHIO CTENICHEH OKHMCIICHUS JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTbh YMEHUN COCTABIIATh YPABHEHHs PEAKUUN pa3IMYHBIX THIIOB, MOJHBIC
U COKpAIIEHHBIC YPaBHEHUS PEAaKIM MOHHOTO OOMEHA, YYHUTHIBAs YCIIOBUS, MPU KOTOPBIX 3TU
peakuuy UAyT 10 KOHIIA,

c(OPMHPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIMH, MOATBEPKIAIOMINE KaueCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pAClNO3HABAaTh ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PacKphIBaTh CYIIHOCTh OKHUCIMTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaxuii MoCPeICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCca STHX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKkIMU OT
pa3nuYHbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO pPAaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIHero Bo3aeicTBus (nmpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUUYECKUE IMPOLECCHI, JIeXKAIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke c(HOpMHUPOBAHHOCTD
npeACTaBiIeHU 00 OOIIMX HAYYHBIX MPUHIMIIAX M SKOJOTHYECKUX MPOoOIeMax XMMHYECKOTO
IIPOU3BOJICTBA;

C(OPMHPOBAHHOCTh YMEHHMH MPOBOAUTH BBIYMCICHUS C HCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJs BEIIECTBA B PAcTBOpE», OOBEMHBIX OTHOLICHMH Ta30B IMPH XUMHYECKHX
peakmuax, Macchl BellecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BELIECTB, TEIIOBOrO 3(QeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BELIECTB, IPEBPALLICHUS U COXPAaHEHMSI SHEPTUU;

c(OPMHPOBAHHOCTh YMEHUN COOJIONATh MpPaBUJIa TOJIH30BAHUS XMMHYECKON MOCYION U
nabopaTOpPHBIM 000PYAOBAaHUEM, a TAKXKe MpaBHia OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHUIO TA0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBIIOJIHATh XUMHUYECKHHA HKCIIEPUMEHT
(paznokeHHe IEepoKCcHAa BOAOpPOJa B MPHUCYTCTBUM KaTajau3aTopa, OIpPENEICHHE CpEbl
pPacTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCATBHOI'O MHINKATOPA, BIMSIHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKlWu, peakiMy HOHHOTO OOMEHa, KayeCTBEHHBIC PEaKLUU Ha
cynbdar-, kapboHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amadu no teMaM «Metamnel» u «Hemeramibl») B COOTBETCTBUM C IPAaBWIAMU TEXHUKU
0€301MaCHOCTH MPH 0OpAILEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BaHUEM, NTPE/ICTABIISATh
pe3yibTaThl XUMHUYECKOTO HKCIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIUX
peakuuii U GOpPMyIUPOBATH BHIBOBI HA OCHOBE ATHUX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OPMAIHUIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHMKOB (CPEICTBA MAacCOBOM KOMMYHHKAIUMHU, VHTEpHET u
JPYTUX);

chOpPMUPOBAHHOCTh YMEHHH COONIOJATh TMpaBHJIA JKOJIOTMYECKH IIEIeCO00Pa3HOTO
MOBEACHUA B OBITY M TPYHOBOH JAEATENHHOCTH B IEJSIX COXPAaHEHHUS CBOErO 3/0POBbS U
OKpYKaroleld TpUPOJHON cpebl, 0CO3HABATh OMACHOCTh BO3ICHCTBHS HA JKUBBIC OPTaHU3MBI
oTpeeNéHHBIX BEUIECTB, MOHUMAasi cMbIch mokaszarens [1JIK, mosicHsITh Ha mpuMepax CrocoObl
YMEHBIIICHUS U TPEIOTBPAIIEHUS X BPEIHOTO BO3ICHCTBUS HA OPraHU3M YeJIOBEKa;

UIsE 00Oy4YaroUIuXcs C OrPaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHHE MPHUMCHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECCKUX SBJICHHUIA;

JUIS CIIENBIX W CHA0OBHASIIMX OOYyYalONIMXCS: YMEHUE WCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. Bpaiiss 11 3anucu XUMUYeCKUX (pOpMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacon JIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI pecypenI
Pa3nes 1. Teoperndyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
IIpeamer opranndeckod Xxumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COEIMHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Paznen 2. YraeBogopoanst
2.1 IIpenenbHbIe yriIeBOIOPOALI — AJIKAHBI 2
9 HenpenenbHble yriieBOIOPO/IbL: aJIKEHBI, 6 |
aJIKa/InEHBbl, aJTKUHBI
23 ApomatnuecKkue yrieBoJ10po/ibl 2
54 IIpupoaHble HCTOYHHUKH YTIEBOAOPOJIOB U 3 |
ux nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xamnue opranneckue coeJuHeHMsI
3.1 Crnuptsl. DeHon 3
39 Anpaeruapl. KapOOHOBBIE KUCTOTHI. 7 1
Crnoxuble 3¢upbl
33 VYrneBonasl 3 2




Hroro no paszneny 13
Pa3nen 4. AzoTcoaepikanue opraHu4ecKue coeJHHeHHs

4.1 AMuHbI. AMUHOKHCIIOTHI. benku 3
Hroro no paszneny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonoxna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIIACC

KonunuyectBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3esioB U TeM nudposbie
Ne i/ P KonTtpoabnbie | IIpakTnueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teoperndeckne 0OCHOBbI XMMHMH
Crpoenue atoMoB. Ilepuoanueckuii 3akoH
1.1 u Ilepuoanueckas cucteMa XMUMUYECKUX 3
anemenToB /. 1. Menneneepa
12 Crpoenue BemectBa. MHOrooOpasue 4
' BCIIECTB
1.3 XUMHUYECKUE PEAKLIUU 6 1 1
Uroro no pazgeny 13
Pa3nen 2. Heopranuveckasi Xumust
2.1 Meranibl 6 1
2.2 Hemerannsl 9 1 1
’3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX )
' BCIIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuUMUs U )KU3Hb 4
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacon DJIeKTPOHHbIE
Ne ara udposBbIe
n/n Tema ypoka Bcero Konrpoapubie | IMpakririeckite i»yqeﬂml :)lﬁl?allonaTenLHme
padoThbI padoThbI pecypesI
1 IIpeamer opraHu4ecKON XUMUH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust CTpOEHHUSI OPraHUYECKUX
2 coenuHeHuit A. M. Byrneposa, e€ 1
OCHOBHBIE I10JIOKEHHUS
[IpencraBienue o knaccuuKauu
3 opraHuueckux Bemects. HomeHnkiatypa |
(cucremMarnyeckasi) U TPUBUAJIBHbIE
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AnKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUH Psifg
5 MeraH u 3TaH — npocTenIme 1
IIPEICTaBUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUJEH U NPONWIEH — IpocTeIne |
IIPEICTAaBUTENN AJIKEHOB
2 [Tpaktuueckas padora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €r0 CBONCTB
Anxanuensl. byraauen-1,3 u
9 MeTunoyraauen-1,3. Tlonyyenue 1
CUHTETUUYECKOTO KayuyKa ¥ pEe3UHbI




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTMYECKUN psi. AIETHIIEH —
IIPOCTEHIINN ITPEACTABUTEIb AIIKUHOB

1 Beruncnenus 1o ypaBHEHUIO XUMHYECKOM
peakuuu

12 ApeHbl: 6eH30J1 ¥ ToJIy0J. TOKCHYHOCTD
apeHOB

13 I'enernyeckas cBs3b YII€BOA0POJIOB,
IIPUHAIEKANIUX K Pa3IMYHbIM KJlaccaM
IIpupoaHble HCTOYHUKY YTIIEBOAOPOIOB!

14 NPUPOIHBIN ra3 U MOMyTHbIE He(TIHbIE
rasbl, He)Th ¥ IPOIYKTHI €€ nepepaboTKu
IIpupoaHbIe HCTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOIHBIN ra3 U MOMyTHbIE He(TIHbIE
rasbl, HeTh ¥ IPOIYKTHI €€ nepepaboTKu

16 KonTtponsHas pabota no pazaeny
«YTIeBo0pOabD)

17 IIpenenbHble OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJI. BoopoaHast cBs3b

13 MHOroaToMHbIE CIIUPTHI: ITUIIECHTIIUKOJIb U
[JILEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIBI, (PU3NYECKHE
U XUMHYECKUE CBOICTBA, IPUMEHEHHE

20 Anpaerupl: GopMalbIeTua U
anetanpaeruy. AueToH

)1 OnHOOCHOBHBIE MTpeIeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHas

22 [Tpaktuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaSI X OJICMHOBAsA KHUCJIOThI, KaK
NpEACTaBUTCIIN BBICHIUX Kap60HOBI>IX
KHCIIOT

24

MBpbi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe JCHCTBHE

25

CrnoxHble 3(hUpbI KaK TPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. [ HAPOTU3 CIIOKHBIX

3¢upoB

26

Kupsbl: ruaponmns, npuMeHeHHe,
Ouosornyeckas poib KHUPOB

27

VYTeBoIbl: COCTaB, KiacCU(UKAIUS.
BaxHzeiiue npeactaBuTenu: TIII0K03a,
¢bpykTO3a, caxapo3a

28

Kpaxman u nemnono3a kak IpupoHbIe
MOJIUMEPDI

29

KontponsHas pabota no pazaeny
«Kucnopozaconepxaiiye opraHu4ecKue
COEIMHEHUS)

30

OO1as XxapakTepUCTUKa a30TCOACPIKALUX
OPraHUYEeCKUX COCTMHEHUIN

31

AMMHBI: METHIAMHWH U aHUJIWH

32

AMHUHOKHCIIOTHI KaK aM(OTepHbIe
OpraHu4ecKue COEIMHEHHS, UX
O6uonornyeckoe 3HaueHue. [lentuapl.
benku xak npupoaHbie
BBICOKOMOJIEKYIISIPHBIE COCAMHEHUS

33

OCHOBHBIE TTIOHSATHS XUMHHU




BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHoBHBIC METOJbI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN. 1
IInacTtmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




11 KVIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHHs

DJIEKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypcebl

XHUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypamus aToMOB

Ilepnoanueckuii 3axoH u [lepuonuueckas
cucTeMa XuMHu4eckux aneMenTon 1. U.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMCHTOB U UX COCAUHCHUH I10
rpylnIaM 1 nepuojam. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
XuMu4deckux aneMenToB /.M. MeHaeneena B
Pa3BUTUHU HAYKU

Crpoenue BeniecTBa. XuMuieckas CBsi3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUSA
KOBAJICHTHOU CBsI3U. Bonopo1Hast CBA3b

BanieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
CreneHb okuciaeHud. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO
CTPOEHHUS

[lonaTue 0 AUCTIEPCHBIX CUCTEMaX.
HctruHHbBIE U KOJUIOUHBIE PACTBOPHIL.
MaccoBas /107151 BellIeCTBa B pacTBOPE




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX COEANHEHUM. ['eHeTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccugukarus XuMHYECKUX peakuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS SHEPTUU IIPU
XUMUYECKUX PEAKLUAX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuueckas padora Ne 1. «BrnusiHue
pa3nuYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

OnexTpoautnueckas qucconuanus. Ilonsatue
0 BoJopoaHoM nokasarene (pH) pactsopa.
Peakuuu nonsoro oomena. I'maponms
OpPraHMYECKUX U HEOPTraHUYECKHUX BEIIECTB

12

OKuCIUTENFHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TonsiTie 00 srekTponmse
pacIIaBoB U paCTBOPOB COJIEH

13

KontponsHas pabota no pazaeny
«Teoperndeckre OCHOBBI XUMHUU»

14

Meraiel, ux noyioxenue B [lepuoauueckoi
CHUCTEME XUMHUUYECKUX 3JieMeHTOB /1. W.
MenpeneeBa 1 0COOCHHOCTH CTPOEHUS
aTomoB. O01Me PU3NIEeCcKre CBOKWCTBA
METaJUIOB




15

CrnnaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaIIpsHKEHUN METaJUIOB

16

XUMHYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATpUM, KaJlui, KalbLUW, MarHu,
ATIOMUHUN) U UX COCTMHEHUHN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX
COeJUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeqUHEHUN

19

[Tpaktuueckas padora Ne 2. "Pemenue
SKCHEPUMEHTAJIBHBIX 3a1a4 10 TEME
«Meranne"

20

Hemeranel, uX nojioxkeHue B
[lepuoandeckoit cucTeMe XUMUIECKUX
anemenToB /. 1. Menneneepa u
0COOEHHOCTH CTPOEHHSI AaTOMOB

21

Pu3nyecKue CBOMCTBA HEMETAIIOB.
Annotponusi HEeMETaUIoB (Ha mpuMepe
KHCIIOpoa, cepbl, Gpochopa u yrieposa)

22

XHUMHUYECKUE CBOMCTBA raJIOTEHOB, CEPBI U UX
COEIMHEHUN

23

XuMmudeckue CBOMCTBa a30Ta, pocdopa 1 ux
COEIMHEHUN

24

XHUMHUYECKUE CBOMCTBA YIiIepoa, KPEMHUS U
HUX COECIUHEHUN

25

IIpuMeHeHNe Ba)KHENIINX HEMETAUIOB U UX
COEIMHEHUN

26

O0001IeHME U CUCTEMATU3ALIMS 3HAHUN 110




TeMe «HemeTamesy. Beruncienus mo
YPAaBHEHHSAM XMMHUYECKUX PEAKIIUHN U
TEPMOXUMUYECKUE PACUETHI

[Tpaktuueckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAJIBHBIX 3aJa4 I10 TeEMe 1
"HemeTtanmst"»

73 KonTtponsHas pabota no Temam «MeTasuibhy 1
u «Hemeramibm

79 Heoprannueckne u opraHuueCKue KUCIOTHI. 1
Heopranuueckre u opraHu4eCKue OCHOBAHUS
AmpoTepHbIE HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. ['enernueckas 1
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Ponb xumuu B obecriedeHuH IKOJIOTUIECKOH,

31 SHEPreTHUECKOM U MUIEBOI 0€30TaCHOCTH, 1
Pa3BUTHH MEIULIMHBI
[IpencraBnenus 06 00X HAYYHBIX

32 IIPUHLUAIIAX IIPOMBIIUICHHOTO ITOJIy4eHUS 1
BAKHEUILNX BELIECTB

33 YenoBek B MUPE BEILIECTB U MaTEpUaOB 1

34 XHUMHUS U 30pPOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME







MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpPeIHero o01ero 0opa3oBaHus

1

TeopeTnueckne OCHOBbI OPraHUYECKOW XUMHH

1.1

ChopmupoBaHHOCTh TPEJCTABICHUNH O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpA, pPOJM XUMUU B TO3HAHUHU
SBIIGHUWA TPHUPOMABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JTUYHOCTH, €€ (QYHKIIMOHAIBLHON TPAMOTHOCTH, HEOOXOIUMOW st
pelIeHUs TPAKTHYECKUX 3aJad ¥ OKOJOTHYEeCKH OOOCHOBAaHHOTO

OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM cpene

1.2

Bnagenne cucremModl XMMUYECKMX 3HAHUH, KOTOpas BKJIOYACT:
OCHOBOITOJIAraloIINe TTOHSTHS (Monekyna, BAJICHTHOCTb,
AIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHMS, XMMHUYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YTIEpOIHBINA CKETeT,
(GyHKIMOHANBHAS ~ TpyNdma,  paaukad, u30Mepus, HU30MEpHI,
TOMOJIOTMYECKUI  psAJl, TOMOJOTH, YIJIEBOJOPOJbI, KHUCIOPOA- U
a30TCOJIEpIKAIINe COCTUHEHUS, OMOJOTMYEeCKH AaKTUBHBIC BEIIECTBA
(yrneBojibl, >KUpBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIUHEHUs); TEOPUU M 3aKOHBI (TEOopHs
XMUMHMUYECKOTO CTpOEHMsI opraHmdeckux Bemects A.M. byrieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMUH, (PAKTOIOTHYECKHE
CBEICHHUS O CBOMCTBAaX, COCTaBe, TNONYYCHUHM H O€30MacHOM
WCIOJb30BAHUM  BAXXHEUIIMX HEOPraHMYECKUX U  OPraHHuYecKux

BCIICCTB B GBITy n HpaKTquCKOﬁ ACATCIIbPHOCTH YCJIOBCKA

1.3

CchopMUpOBaHHOCTH YMEHUW BBISBIATH XapaKTE€pPHbIE TMPU3HAKU
MIOHATUM,  yCTaHABJIMBaTb  UX  B3aUMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIIME IOHATUS IPU ONMCAHUM COCTAaBa, CTPOCHUS U

MPEBPALLEHUN OPTAHUYECKUX COCTMHEHUI

1.4

c(OPMUPOBAHHOCTh YMEHUN HCIOJIH30BaTh XUMHUYECKYI0 CHMBOJHKY
JUISL COCTaBIIGHHUSI MOJIEKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEéHHOM) (GopMyn OpraHMYeCKUX BEIIECTB U YpaBHEHUU
XUMHUUYECKUX PEAKIUi, U3rOTABIUBATh MOJIEIIN MOJIEKYJ OPraHUYECKUX
BEIIECTB JUISl WILTIOCTPALMU MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmupoBaHHOCTH  YMEHHI  YCTaHABIMBATH  MPUHAJICHKHOCTD
M3YYEHHBIX OPraHUYECKUX BEIIECTB MO HMX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAMHEHUH (YrJieBOJOPOIbI,
KHCIIOPOJI M a30TCOJAEpXKAIIUE COCTUHEHHUs, BBICOKOMOJICKYJISPHBIC
COCMHEHMs), JaBaTh KM  Ha3BaHUS IO  CHUCTEMaTUYECKOU

HomeHknarype (IUPAC)

L.5

ChopmupoBaHHOCTE YMEHUSI OTPEACIATh BUABl XHMHUYECKON CBSI3H B

OpPraHMYECKUX COCIMHEHUIX (OJMHAPHBIE U KPATHBIE)

1.6

ChopMUpOBaHHOCTH yYMEHHSI HPUMEHSTH: TMOJOXKEHUS  TEOPUHU
CTpOEHHUs1 opranudeckux BemniectB A.M. ByrnepoBa ans oObsicHeHUS
3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHUA MACChl BCIICCTB

VrneBomoponsl.  Kucinoponacomepxkamme W a30TColepiKalIue

OpraHn4eCKuC COCANHCHUS. BLICOKOMOJICKyJIHpHBIC COCIUHCHUA

2.1

CchopMUpOBaHHOCTH YMEHHH TPUBOAWUTH TPHUBHUAJBHBIC Ha3BAHUS
OTJIEJbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, NPOINWIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TIUIEpUH, (eHos, QopManbIerua, aueTalbIeru,
MYpaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTA, OJICMHOBAas KHUCIOTA,
CTeapHHOBasi KHUCIIOTa, TJIIOKO3a, (PYyKTO3a, Kpaxmal, IeJUIioio3a,

TJTUITMH)

2.2

ChopmupoBaHHOCTE yMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyecKkue M XUMHUYECKHE CBOWCTBA TUMUYHBIX MpPEICTaBUTENICH
Pa3IMYHBIX KIIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, ITHIIEH,
MpOMuJIeH, areTwieH, Oyramuen-1,3, mermnOyramuen-1,3, OeHzodn,
METAHOJI, TaHOJ, ITUJICHIIIUKOIb, TIHIEPUH, (EHOJ, aleTaIbIeTU]I,
MypaBbUHAsS M YKCYCHasl KHCJIOTHI, TIIOKO3a, Kpaxmal, IEeJUTI003a,

aMUHOYKCYCHasl KMCIIOTa)

23

ChopMUpOBaHHOCTh YMEHHUS WIIIOCTPUPOBATH T€HETHYECKYIO CBS3b
MEXKJy  TUIUYHBIMU  INPEICTABUTEIIMA  PA3jIMYHBIX  KJIACCOB
OPraHUYECKUX BEIIECTB YPABHEHUSAMH COOTBETCTBYIOIIUX XUMUYECKUX

peaKuii ¢ UCIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT

24

ChopMupoBaHHOCTH YMEHUSA XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOJOPOIHOTO CHIPbs (HEPTh, IPUPOIHBIH ra3, yroib), CIOCOObI UX

nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MTPOAYKTOB NepepadoTKH

XUMUA U )KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOJAaX HAYUYHOI'O MO3HAHUA, UCIIOJIB3YCMbIX B XUMHHU IIPU U3YUCHUUN




BEIIECTB M XMMHUYECKUX SBICHUH (HAOMIOJCHHE, W3MEpEeHHeE,
JKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BATh CUCTEMHBIE
XUMHUYECKME 3HAHUA JUISl [PUHATHAS PELIEHU B KOHKPETHBIX

JKU3HCHHBIX CUTYyalluAdX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM

32

ChopmupoBaHHOCTE yYMEHHI COONIONATh TPaBWIIA  [OJIH30BAHMS
XUMUYECKOH MOCYlI0H M J1abopaTOpHBIM OOOpYJOBAaHHEM, a TaKKe
npaBuiia 0OpaleHus ¢ BEIIeCTBAMH B COOTBETCTBUHU C MHCTPYKLIUSIMHU

110 BBIIIOJTHCHHUIO na60paT0pHI>1x XUMHNUYCCKHX OIIBITOB

33

CdhopmupoBaHHOCTh YMEHUY TUTAHUPOBATH U BBIMOTHITh XHMHUECKUN
OKCIICPUMCHT (HpeBpaH_IeHI/IH OpraHn4YCeCKuX BCIICCTB IIPU HArpCBaHWU,
MOJIYYCHHUC 3THUJICHA U U3YUYCHUC CTO CBOﬁCTB, KaUCCTBCHHBIC PCAKIINU
OpraHu4eCKux BCUICCTB, ACHATYypalus 0eIKOoB Ipu HarpcBaHHuu,
IBCTHLIC PCAKIUU 6€HKOB) B COOTBCTCTBUU C INpaBHJIaMU TCXHHUKU
0€30MacHOCTH TNpH OOpAIIeHWH C BEIIECTBAMU U JaOOpaTOPHBIM
OGOpyHOBaHI/ICM; MNpCaACTaBJIATH PE3YJIbTATHL XUMHYCCKOT'O
SKCIIEpUMEHTa B (OpME 3alMCU YPaBHEHUH COOTBETCTBYIOIIUX

peaxiuii U GOpMYyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB

3.4

CdhopmupoBaHHOCTH YMEHHI IPOBOJAUTH BBIYUCICHUS 110 XUMHUECKUM
ypaBHEHUSM (Macchl, 00béMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WIIH
MPOJIyKTa PEaKuu 10 U3BECTHBIM Macce, 00BEMY, KOTHUECTBY OJHOTO

13 UCXOJIHBIX BEIECTB UM MPOJYKTOB PEAKIMN)

3.5

CdhopMupoBaHHOCTD YMEHHI KPUTHYECKH aHAJIU3UPOBATh
XUMUYECKYI0 HH(OPMAIUIO, TMOJTY4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nH(popMaruy, cetb IHTepHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHUW COOMIOAATH TMPaBUIA HKOJIOTHUECKU
11€JIeCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOM NEATENBHOCTH B
LEIAX COXPAaHEHHsI CBOETO 3I0POBbS M OKPYXKAIOIIEH IPUPOIHOMN
Cpelibl, OCO3HABaTh OINACHOCTb BO3JECHCTBUS HA JKUBBIE OPraHU3MBI
ONpPEAENEHHBIX OPraHNYECKUX BELIECTB, MOHMMAsl CMBICI IOKa3aTels
IIAK (upenenbHO JOMYyCTUMOM  KOHIIEHTpPALMM), MOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHUS M TPEIOTBPAIICHUS HX BPEIHOTO

B03HeﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

11 KJIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJabTara

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Biagenne cucreMoll XMMHYECKMX 3HAaHUW, KOTOpas BKJIKOYACT:
OCHOBOIOJIAraloIIke  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aTOM,
AJIEKTPOHHAsS 000JI0YKa aTOMa, S-, p-, d-AIEKTPOHHBIE OPOUTAII AaTOMOB,
HWOH, MOJIEKYyJa, BaJEHTHOCTb, JJEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCJICHUS, XUMHYECKasi CBA3b, MOJb, MOJISIpPHAs Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMUECKass peméTka, THIBI XUMHUYECKUX peaKIui
(OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE, 3K30- M JHIAOTEPMHUYECKHE,
peakiy HOHHOTO OOMEHa), PacTBOp, IJICKTPOIUTHI, HEIIECKTPOIUTEHI,
AJIEKTPOJIMTUYECKAsT  JTUCCOLMALMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM peakluu, XUMUUYECKOE PABHOBECUE); TEOPUHU U
3aKOHBI (TEOpHUsl SJIEKTPOJUTHYECKON auccormaimu, llepuoauueckuit
3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMUH, (DAKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, TMONYy4eHHUH U OE30MacHOM WCIIOJL30BAHUH BaKHEHUITUX
HEOPraHUYECKUX BEIIECTB B OBITY W TPAKTHYCCKOW JEATEIbHOCTU

YCJIOBCKa

1.2

ChopMupOBaHHOCTh yYMEHHIl BBISBIATH XapaKT€pPHbIC IPH3HAKU U
B3aUMOCBSI3b HM3YYCHHBIX IIOHATHH, IPUMEHITb COOTBETCTBYIOLIUE
MOHATHSA IIPU ONMCAaHUM CTPOCHUS U CBOMCTB HEOPraHMYECKHUX
BEIIECTB U UX IPEBPALICHUH; BBIABIATH B3aUMOCBSA3b XUMUYECKHUX
3HaHUHN c MIOHATUAMU u MIPEACTABJICHUSAMU IPYrux

CCTCCTBCHHOHAYYHbBIX MTPCAMCTOB

1.3

Bnanenue OCHOBHBIMH METOJaMHU HAay4HOTO ITO3HAHUS BEILUECTB M
XUMHYECKUX SBJICHUHN (HAONIOACHHWE, W3MEPEeHHUe, OKCIEPUMEHT,

MO/JICTUPOBAHUE)

1.4

CdhopmupoBaHHOCTE yMEHUW OMPENENATh BaJCHTHOCTh M CTENEHBb
OKHCIICHUS XHMHUYECKUX DJJIEMEHTOB B COCIMHECHUSX Pa3JIMYHOTO
cocTaBa, BHUJ  XUMHUYECKOM  CBs3M  (KOBAJICHTHAs,  WOHHAs,
MeTaJUTM4ecKasi, BOJOPOIHAS]) B COCAMHEHUSIX, TUI KPUCTAIIMYECKOU
PEHIETKA KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJICKYJsIpHAsl, UOHHAas,

MeTaJlJIn4ecKast)

1.5

ChopMupOBaHHOCTh YMEHHI ONPEAETATh XapakTep Cpeibl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHUHN

1.6

ChopMUpOBAaHHOCTH ~ YMEHHS  KJIACCH(PHUUUPOBATH  XUMHUYECKHE
peaKknuy Mo pa3IUyYHBIM MPU3HAKAM (YHCITY M COCTaBYy PEarupyroLIx

BEIIECTB, TeIoBOMY OJ(h(deKTy peakiuu, HW3MEHECHUI0 CTereHen




OKHCIICHHSI ~ JJIEMEHTOB,  OOpPaTUMOCTH  pEaKkIHUH,  y4acTHUIO

KaTajau3aTopa)

1.7

ChopMUpOBAaHHOCTh YMEHHUH  COCTaBJISATh YpPaBHEHUS  peaKuui
Pa3JIMYHBIX THUIIOB, IIOJHBIE WM COKpALIEHHBIC YPAaBHEHUS pPEaKUUU
MOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKIUH HIIYT

J0 KOHIIa

1.8

CchopMupoBaHHOCTh YMEHHI MPOBOJIUTH PEAKLUH, TOATBEPKIAIOIINE
KAueCTBEHHBIM COCTAB  PA3jIM4YHBIX HEOPraHUYECKUX  BEIIECTB,
pacro3HaBaTh ONIBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX

pacTBOpax HEOPraHNYECKHUX BEIIECTB

1.9

ChopMUpOBaHHOCTh YMEHHUN DPACKPBIBATH CYIIHOCTh OKHUCIMTEIBHO-
BOCCTAaHOBUTEIIBLHBIX peakuuii [IOCPEACTBOM COCTABJICHUS

ANIEKTPOHHOTO 0allaHca ITUX peaKIuit

1.10

CdopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMUYECKOH peakuy OT pa3InyHbIX (PaKTOPOB

1.11

ChopMUpOBaHHOCTH yMEHHIl  OOBSACHATH  XapakTep CMEIICHUs
XMMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JACHCTBHA

(npuniun Jle latenbe)

OOm1as 1 HeOpraHMYeCcKasi XUMHUS

2.1

CchopMupoBaHHOCTH yYMEHHMH pacKpbiBaTh cMbIch [lepuoanyeckoro
3aKOHA J.N. Menneneesa u JEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOLIYIO, OG’bHCHI/ITeHBHYIO u MPOrHOCTUYCCKYIO

byHKIIH

2.2

CdhopmupoBaHHOCTh YMEHHI XapaKTEpPHU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »dJemMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cuctemMbl xuMuueckux dneMeHtoB J[.MI. MenneneeBa, HCHonb3ys
MNOHATUSL «S-, p-, d-DIEKTPOHHBIE OPOUTANIN», «IHEPreTUUYECKUE
YpOBHW»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOWCTB
XUMUYECKUX 3JIEMEHTOB M MX COEAUMHEHUN MO MepuojiaM U rpymnmnam

[Tepuonnueckoit cucrempl XuMuieckux nemMeHToB .M. Menneneesa
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CdopmupoBaHHOCTE yYMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMUHBIX KIACCOB,
MOATBEPKIAaTh  CYIIECTBOBAHHE  T'CHETHYECKOM  CBS3M  MEXKAY
HEOPraHWYECKUMH  BEIIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIHUX XUMHWYCCKUX peaKuHﬁ
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CchopMUpOBaHHOCTH ~ YMEHHMH  YCTAHABJIMBATh  MPUHAIICKHOCTD

HEOPraHWYECKUX BEIIECTB [0 MX COCTaBY K ONPEIEIEHHOMY KIaccy




(rpynne) coeaAMHEHHUH (MPOCTHIE BEIIECTBA — METAJUIBI M HEMETAJLIBL,

OKCH/Ibl, OCHOBAHHUS, KUCIIOTHI, aM(OTEPHBIE THIPOKCHUIBI, COJIH)

2.5

CdopmupoBaHHOCTH YMEHUN HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY
JUIS COCTaBlieHUST (OpPMyNT BEIIECTB W YpPaBHEHUH XUMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble
Ha3BaHUsS OTACJIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIM Ta3, aMMMaK, raméHas HW3BECTb, HETall€Has W3BECTh,

MUTHEBAs COJA, TUPUT U IPYTHUE)

2.6

CdhopmupoBaHHOCTh yMEHUH XapakKTepu3OBaTh (OMHUCHIBATH) OOIIME
XUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEHIECTB PA3IMUHBIX KIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHHE  T'C€HETHYECKOM  CBS3M  MEXKIY
HEOPraHWYECKUMH  BEIIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKuHﬁ

2.7

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH M BBITIOJHATH XUMUYECKUN
HKCIEPUMEHT (pa3loKeHHUE MEPOKCHAAa BOJOPOAAa B MPHCYTCTBUU
KaTaJln3aTopa, ONpeeseHHe CPebl PacTBOPOB BEUIECTB C IMOMOIIBIO
YHUBEPCAJIBHOTO HHAMKATOPA, BIHUSHHE Pa3IMYHBIX (PaKTOPOB Ha
CKOPOCTh ~XHMHUYECKOM peakiuH, peakuuh HOHHOro OOMeHa,
Ka4yeCTBEHHBIE PEAKLIUHU Ha Cylb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTUOH aMMOHUA, PCIICHUC JSKCICPUMCHTAJIBHBIX 3aJa4d II0 TEMaM
«MeTtannaey 1 «HeMeTaJIJIBI») B COOTBCTCTBHU C IpaBHJIaMHU TCXHUKH
0€30MacHOCTH TNpH OOpAIIEeHWH C BEIIeCTBAaMH M JIAOOPATOPHBIM
OGOpyZ[OBaHI/ICM; MNpEaACTaBJIATH PE3YJIbTATHL XUMHNYCCKOI'O
SKCIEpUMEHTa B (OpMe 3amiCH YPAaBHEHHH COOTBETCTBYIOLIMX

peakuuii U GOpMyJIMPOBATH BHIBOIBI HA OCHOBE 3THUX PE3yIbTaTOB

2.8

ChopmupoBaHHOCTE yYMEHHI COONIONATh TMpaBWia TOJB30BaHUS
XAMUYECKOH TMOCyIoH M JabopaTOpHBIM O00OpYyIOBaHHEM, a TaKXKe
IpaBuja 0OpalleHus ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKLUSAMU

10 BBIIIOJTHCHHUIO HaGOpaTOpHBIX XUMHNUYCCKHX OIIBITOB

2.9

ChopMUpOBAaHHOCTH ~ YMEHMH  XapakTepu3OBaTh  XUMHUYECKHE
IIPOLIECCHI, JIE)KAIME B OCHOBE IPOMBILIUIEHHOIO IOJIyYEHUS] CEpPHOM
KHUCJIOTHI, aMMHaKa, a Takke CHOPMHPOBAHHOCTh MpPEICTABICHUN 00
oOmMX HAy4yHBIX NOPUHIUNAX M HKOJIOTHYECKUX  Mpoldiiemax

XUMHYCCKOTO ITPOU3BOJICTBA

XUMUA U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUNH O XUMUYECKOW COCTABIISIOMIEH

€CTECTBEHHOHAYYHOW KapTUHBl MHUpa, pPOJIM XUMHUU B IIO3HAHUU




SBIIGHUW TPHPONABI, B (OPMUPOBAHWU MBIIUICHUS © KYJIBTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIAMMOW JUIs
pelIeHHs TPAKTHYECKUX 3alad W DKOJOTUYECKH OO0OCHOBAHHOTO

OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpere
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ChopMupoBaHHOCTD YMEHUI KPUTHYECKH aHAJIU3UPOBATh
XAMUYECKYI0 HH(OPMAIMIO, MOJYy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHHKAIMH, ceTh IHTEpPHET U Apyrue)

3.3

ChopmupoBaHHOCTE yMEHHUN COONIOATh TIPaBUTIA IKOJIOTHYECCKHU
11eecoo0pa3Horo TMOBEACHUS B OBITY W TPYAOBOW JIESTEIBHOCTH B
[EISIX COXPAaHEHUS CBOETO 3J0POBbS W OKpPYKAIOMIEH MPUPOTHOM

cpensl

3.4

Oco3HaBaTh OMACHOCTb BO3JEUCTBHS HA IKUBBIE OpPraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMas cMbIch nokaszarens [1/IK, noscHsaTh
Ha MpUMepax CrocoObl YMEHBIICHHUS W MPEJOTBPAIICHUS UX BPEIHOTO

B03HeﬁCTBHH Ha OpraHu3M 4CJIOBCKa

3.5

CchopMupoBaHHOCTH YMEHUI IIPOBOJIUTH BBIYUCIICHUS c
HCIIOJIb30BAHUEM IIOHATHS «MaccoBas [J0JI BELIECTBA B PACTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKUX PEAKIHUSAX, MaCCHI
BellecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIUU BEILECTB,
Ter1oBoro 3¢¢dexra peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI

BCIICCTB, MPCBpAILICHUA U COXPAHCHHUA SHCPTUU




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnueckne 0CHOBbI OPraHUYECKOW XUMHH

1.1

[Ipenmer opraHnveckod XMMHH: €€ BO3HUKHOBEHUE, PA3BUTHE W 3HAYCHHUE B
MOJIyYCHUH HOBBIX BELIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX

coequnenniit A.M. ByriepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (QOPMYNIBI OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, HM30MEpHSL.
XuMHu4ecKasl CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHAPHBICE M KpAaTHbIE

cBs3u. [IpesncTaBiienue o KnaccU(pUKAMA OPraHUUECKUX BEIIECTB

1.3

HomMmenknatypa oprannueckux cCOeAUHEHUM (cucTeMaTrhyueckas) U TPUBHUAJIbHbBIC

Ha3BaHUS BaXXHEHUIITUX HpCZ[CTaBHTCHeﬁ KJIaCCOB OPraHUYCCKNX BCIICCTB

VYri1eBo10POIbI

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — pocTelIne
NPEJCTaBUTENIN ANKAHOB: (U3NYECKHE U XUMHYECKHE CBOWCTBA (peakiuu

3aMEIEHUs U TOPEHUs), HAX0XKAECHHUE B IIPUPOJIE, IIOJYyIEHUE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH pAd. OTHUIEH U IPOINUJIEH —
NpOCTEeHINE NPEACTaBUTENIN AaKEHOB: (U3NYECKUE U XUMHUYECKHUE CBOMCTBA
(peakuuy TMAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApPATALMM, OKHCIEHUS U

HOJII/IMepI/IBaI_[I/II/I), MOJIYYCHUC U ITPUMCHCHUC
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Ankanuensl: Oyramuen-1,3 u wmetmwnOyraaueH-1,3: cTpoeHue, BakHeHIINE
XMMUYECKHEe CBOMCTBA (peakuus mojauMepusaiun). [logydeHne cHHTETHYECKOTro

Kay4dyKa U PE3UHBI
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AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALETHIICH —
NPOCTEHIIMI TpeACTaBUTENb aJKUHOB: COCTaB, CTpPOEHHE, (U3UYECKUE U
XMUMHMUYECKHE CBOMCTBA (peaklUy T'HIPUPOBAHUS, TaIOT€HUPOBAHUS, THApaTalluH,

TOpEHMS), IOJIyYEHUE U IPUMEHEHUE

2.5

Apensl. benszom: cocraB, crpoeHue, (U3MYECKHME U XMMHUYECKHE CBOMHCTBa
(peakuny rajgoreHupoBaHUs U HUTPOBAHUSA), IOJyYEHUE U IpUMEHEHue. Toiyoun:
cocTaB, CTpoeHHe, (u3nyeckue U  XUMHYECKHE CBOWCTBa  (peakiuu
TaJIOTEHUPOBAHUSI U HUTPOBAHHUSA), MOJYYEHHE M INpUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHeTHueckas CBsA3b MEXKIY YIVIEBOJOPOJAMH, IMPUHAUICKAUMU K

PAa3JIMYHBIM KJIacCaM

2.6

[TpupoHBIE UICTOUYHUKH YTIeBO10po10B. [IpupogHbIil ra3 u nomyTHbIE HEPTAHBIE




ra3sl. Heptp u e€ mpoucxoxaenue. CriocoObl nepepaboTKu HE(PTH: MEperoHkKa,
KPEKUHT (TepMHUYECKUH, KaTaluTH4eckuil), nuponus. [IpoaykTsl mepepaboTku
He(pTH, UX TPUMEHEHUE B TMPOMBIIUICHHOCTH W B ObITy. KaMmeHHBIH yroias u

IPOIYKTHI €0 mepepaboTKH

Kucnopoaconepxaiine opraHuueCKue COeIMHEHUS

3.1

[IpenenpHBIE OAHOATOMHBIE COUPTHI. METaHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKHe
U XMUMHMYECKHE  CBOWCTBA  (peakuMM C  aKTUBHBIMM  METAJUIAMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHHE. BoIOpoaHBIE CBSI3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. JI€MCTBHE METAHOJIA U HTAHOJIA HA OPraHU3M YEJIOBEKA.
MHOroaToMHbI€ CIIUPTHL. DTHIICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NUECKUE U
XMMHMUYECKHE CBOMCTBa (B3aMMOJEHCTBHE €O  IIEIOYHBIMU  METAJUIAMH,
KAueCTBEHHAs] peakiusi Ha MHOTOAaTOMHbIE CIUPTHI). JlelicTBHME Ha OpraHu3M

YCJI0BCKa. HpI/IMeHCHI/Ie rImaoepruHa U OTUJIICHTJIUKOJIA
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@eHOJI:  CTPOCHHME MOJIEKYNBl, (U3NYECKHMEe U XHUMHYECKHE CBOMCTBA.

Toxcuunocts denona. [lpumenenne penona
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AJIBIIGFI/IIIBI U KCTOHBI. (I)opMaan[erH;[, aneTajlabACrua: CTpoCHUC, (bI/I3I/I‘ICCKI/IC u
XUMHYECKHE CBOMCTBA (peaKLn/m OKHCJICHHUA U BOCCTAHOBJICHUSA, KaYCCTBCHHBIC

peaxiuun), NoJy4eHue U NIpUMEHEHNE

3.4

OnHOOCHOBHBIE TpefeTbHbIE KapOOHOBBIE KHMCIOTH. MypaBbHHAast U YKCyCHas
KHCJIOTBL: CTPOCHUE, (PU3HMUECKUE U XMMUYECKHE CBOMCTBA (CBOWCTBA, OOIIHE IS
Kjlacca KHUCJIOT, peakius dSTepuuKanuu), TMOJy4eHHe | INPUMEHEHHE.
CreapuHOBas ¥ OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTEIHM BBICIIMX KapOOHOBBIX

KHUCIIOT. MBIJIa KaK COJIY BBICIIHX Kap60HOBI>IX KHUCJIOT, UX MOIOIICC IIGfICTBI/IC

3.5

Crnoxnble 3(QUpHl KaK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MIPOIH3 CIOKHBIX
s¢upoB. Kupsl. 'mapomus xupoB. Ilpumenenue xupoB. buonoruueckas poJb

KHUPOB

3.6

VYTaeBobl: coCTaB, KiaccU(UKAIMs YrieBOJOB (MOHO-, TU- M IOJIMCAXapuibl).
['moko3a — TpOCTEHUIIMKA MOHOCAXapuJ: OCOOCHHOCTH CTPOCHUS MOJICKYIIBI,
¢bu3nyuecKre U XUMUYECKUE CBOMCTBA (B3anmoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHUAauHbIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHHe,
Opo’KeHHEe TJIOKO3bl), HAXO0XJECHHUE B IPHPOJIE, NMPUMEHEHUE, OHOJIOTHYecKas
poiib. @oTocuHTe3. PpyKTO3a KaK M30Mep INIOKO3bl. Kpaxmai u 1esuiroio3a Kak
IpUpoAHble mojaumepbl. CTpoeHHe Kpaxmalla M Leuioiao3bl. Pusnueckue u

XMUMHMUYECKHE CBOMCTBA Kpaxmaiia (TUIpOIN3, KaUeCTBEHHAs peakiys ¢ HOJ0M)

A3zoTconepkalire OpraHuuecKre COeIMHEHUS

4.1

AMHUHOKHCIIOTEI Kak aM(OTepHble OpraHudyeckue coequHeHus. duzndeckue u

XMUMHMUYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha Ipumepe InuiuHa). buonormueckoe




3HAa4YCHUC aMHUHOKHCIIOT. HCHTI/II[BI

4.2

benkn kak IpUPOJHBIE BBICOKOMOJICKYJISpHBIE coeauHeHus. llepBuunas,
BTOpUYHAST U TPETUYHAs CTPYKTypa OelkoB. XUMHUYECKHE CBOICTBAa OENKOB:

TUAPOIIU3, JCHATYpaIusl, KAYeCTBCHHBIE PEaKIINH Ha OETKU

BBICOKOMOJIEKYIISIPHBIE COCITUHEHUS

5.1

OCHOBHBIC TIOHATHA XUMHH BBICOKOMOJICKYJIAPHBIX COCZ[I/IHCHI/II\/'IZ MOHOMCD,
MOJIMMCEP, CTPYKTYPHOC 3BCHO, CTCTICHDb NOJIMMCPU3ALIUU, CPCAHASA MOJICKYJIApHAas
macca. OCHOBHBIC MCTOABI CHUHTEC3a BbICOKOMOJICKYIAPHBIX COCZ[I/IHGHI/Iﬁ —

nojmmepusanusa U NOJITMKOHACHCALIUA
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3KCHepI/IMeHTaJIBHBI€ MCTOABI HU3YUCHHUA BCHICCTB U HUX HpCBp&H.ICHPIﬁI
O3HAaKOMJICHHUE C 06pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IUTaCTMAcCC,

Kay4yKoB. [losryueHne CHHTETHYECKOTO KaydyKa U pEe3HHbI

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUS

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

XuMU4ecKuil 31eMeHT. AToM. Slapo aToma, M30TOMBL. DJIEKTpOHHAst 000J0YKa.
DHepreTuyeckre ypoBHM, OJYPOBHU. ATOMHBIE OpOHUTANH, S-, p-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeieNieHUs SJIEKTPOHOB M0 OPOUTANISIM B aTOMax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPUOJIOB. DJIEKTPOHHASI KOHDUTYpaIUsl aTOMOB

1.2

IIepuoanueckuit 3axoH u Ilepuoanueckas cucrema XUMHYECKUX 3J1eMeHTOB J[. M.
MenneneeBa. Cpsi3p nepuoanyeckoro 3akoHa M Ilepuoanueckoil cucTemsl
xumudeckux sjeMeHToB (.M. MenzeneeBa ¢ COBpEMEHHONW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HU3MEHEHUS CBOWCTB XHMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTBIX M CJIOXHBIX BELIECTB IO TPYyNIaM M IEPHOIAM.

3HadecHUe NMEepuoaANYCCKOro 3aKOHa B PA3BUTUU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XUMHUYECKOM  CBS3HM
(KoBaJieHTHAsT HEMOJISIpHAs M TMOJsipHAsi, HWOHHAs, MeTajuindeckas). HoHbI:
KAaTUOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJIGHTHOM XUMHUYECKOM CBSI3U

(0OMEeHHBII U TOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b

1.4

BanenTtHocTh. DnekTpooTpunaTeabHOCTh. CTENEHb OKUCIEHUS

1.5

BemecTBa MOJEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUINA KPUCTALIMYECKOM pemérku. IlonsaTtne o aucnepcHsIX

cuctemax. VcTuHHBIE U KOJIJIOUJHBIC PACTBOPLI. Macconas J0JI1 BCILICCTBA B




pacTtBope

1.6

Knaccugukamus HeopraHuueckux coequHenuil. HomenkiaTypa HeopraHu4eckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Knmaccudukanmss ~— XMMHUYECKMX — peakiuii B
HEOPraHMYECKON M OPraHMYECKON XMMHUH. 3aKOH COXPaHEHHUS MaccChl BEILECTB,

3aKOH COXPaHEHUs U IIPEBPALLCHNS YJHEPIUU IIPU XUMHUYECKUX PEAKLUAX

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMH4YecKoe paBHOBecue. MDakTophl, BIMSIOIIKE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. IIpunuun Jle [larense

1.10

DnexrponuTtrueckas auccormanus. CuibHble U cnabbie dmekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCAasl, HEUTpallbHas, IIeJI0YHAas. Peakuy HOHHOTO

oOmMmeHa

1.11

OKMCIINTEIIbHO-BOCCTAHOBUTEIIbHEIC pCaknuun

Heoprannueckas xumus

2.1

Hewmeramnel. Ilonoxenue HemeraioB B Ilepuoanueckoil cucreMe XMMUYECKUX
anemeHToB [I.M. MenneneeBa 1 0COOGHHOCTH CTpOeHHsI aToMOB. Dusznueckue

CBOJCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (HA IPUMEPE KUCIOPOAA, CEPBI,

docdopa u yrnepona)

2.2

XUMUYECKUE CBOWCTBA BaXKHEWUIIUX HEMETAUIOB (rajoreHOB, CEepbl, a30Ta,
docdopa, yrmepoga M KpEeMHHUS) HM  HUX  COCAMHEHUH  (OKCHIIOB,
KHUCJIOPOJICOAEPKALIUX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuid). Ilpumenenue

BaXKHEHIINX HEMETAJIOB U UX COEIUHCHUN
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Meramibl. Ilonoxenue MeramioB B llepuoanyeckodl cucreMe XMMHUYECKUX
anemenToB J[.U. MenneneeBa. OcOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000J0YEK
aToMOB MeTayuloB. O0mme (puznyeckne cBOHCTBa MeTauoB. CIIIaBbl METAIJIOB.

DNEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUH METAIITIOB
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XUMHUYECKUE CBOMCTBA BaXXHEUIIUX METANIOB (HATpHUM, Kamui, KaJlbLUM,
MarHuii, aqlOMUHUHN, IIUHK, XpPOM, Kele30, MeIb) U HX coequHeHmil. OOmue

CIIOCOOBI MOJIY4CHHA MCTAJUIOB. HpI/IMeHCHI/Ie MCTAJIJIOB B 6I:ITy U TCXHHUKC

2.5

I'eneTnueckas CBA3b HCOPraHNYCCKUX BCUICCTB, MPUHAMJICIKAIINUX K PA3JIMYHBIM

Kj1accaM

XUMUA U KU3HD

3.1

Ponp xumMum B 00€cCreYeHHH JKOJIOTUYECKOW, JSHEPreTUYECKOW M MUIIEeBON
0€30MacHOCTH, Pa3BUTUU MeAULUHEL [lOHSATHE O HAYYHBIX METOJAX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ
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[IpencraBienus 06 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYyYESHUS




BAXHEUIINX BELIECTB. YENOBEK B MUPE BELIECTB M MATEPHUATIOB: Ba)KHEUIIUE
CTPOUTEIIbHBIE MAaTE€pUAJIbl, KOHCTPYKLUHMOHHBIE MAaTEpHalbl, KPACKU, CTEKIIO,
KEpamMuKa, MaTepualbl Uil JJIEKTPOHUKH, HAHOMATEpHUAIbl, OPraHUYECKHE U

MUHepalbHbIe y100peHus

3.3

XuMHsIT W 300pOBbE YEJIOBEKA: MpPABUIIA HCHOJB30BAHUSA JIEKAPCTBEHHBIX
MpermapaToB, MpaBuiIa 0€30MaCHOTO MCIIOJIb30BaHUS MIPEMapaToB OBITOBON XUMHUU

B IIOBCEITHEBHOU KU3HU




YYEBHO-METO/IUMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEEHBIE MATEPHAJTBI /151 YYEHUKA

* Xumus, 10 knacc/ ['abpuensu O.C., OOIIecTBO ¢ OrpaHUYCHHOR OTBETCTBEHHOCTHIO «/[PODAy;
AxumonepHoe o6mectBo «M3narensctBo «lIpocBemeHuey

* Xumus, 11 xnacc/ ['abpuensu O.C., OOIIecTBO ¢ OrpaHUYCHHOR OTBETCTBEHHOCTHIO «/J[PODAy;
AxumonepHoe o6mectBo «M3narensctBo «lIpocBemeHuey

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

Beenute 1. O.C.I'abpuensn, I'.I".JIpicoBa « Xumust Meroandeckoe mocodue — 0a30BbIi
ypoBeHb» - M.: lIpoda 2022 rox.

2. O.C.I'abpuensH, N.I'.OctpoymoB, «O01as XUMusI B TECTax, 3ajadax, ynpaxHeHusx. 11
knace» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xiracc: KoHTponbHbIE 1
MPOBEPOUHBIE PadOTH K yueOHuKy». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonpHast KHUTA JUIs
yautens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensu, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronbHas kHura ams
yautens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuemnsn, [1.B.PemeroB, M.I.OctpoymoBa «3ama4u o XUMHH U CIIOCOOBI HX
pemenus» - M.: «Ipodan, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kiacc noypounsie miansl no yauebuuky O.C.I'abpuensina,
I'.T".JIeicoBoii» - Bosrorpan» Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectol mo xumuu 11 xmacey, - M.: Dk3aMeH,
2019r.

9. 9. O.C.I'abpuensn, U.I.ocTpoyMoB «XUMHUYECKUI SKCTIEPUMEHT B 1mkoue 11 kmacey; - M.:
Hpoda. —2019 rox.

IHUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
POII

Beenure Bemuremannbichttp:// www.chemnet.ru ['azera «Xumusi» u calt muist yautenst «51
Uy Ha YPOK XHUMHI

http://him.1september.ru Enunas komnekuus [{OP: [IpenmerHas komnekuus «XuMHS»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayUHBIE SKCTIEPUMEHTHI:
xumust. Komneknust Poccuiickoro o01ieo0pa3oBaTeibHOTO IopTaia

http://experiment.edu.ru AJIXMMUK: caiit JL.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumMnuaia mKkoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3J€KTPOHHBIA yIEOHHK JIJIs1 CPeTHEH MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBIA yIeOHUK

http://www hemi.nsu.ru OTKpbITBII KOIIeIK: XUMUSA

http://www.chemistry.ru JlucraHinoHHAs ONMMIIHAIA 10 XUMHH: TEJICKOMMYHUKAITUOHHBIN
00pa3oBaTeNbHBINA MPOEKT



