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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CPEIHET0 OOIIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit ®Dexepanuu, peanu3yromMx
OCHOBHBIC 00pa30BaTeIbHBIC MPOTPAMMBbl, ¥ OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BUTHSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopshxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboOTKe MNporpaMMbl IO XHMHUH, K OIPEIENECHUI0 OOIei
CTpaTeruy oOyueHHsl, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Y4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHILIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEp)KaHHs, pPE3yIbTaTOB OOydYeHHS U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBIIYCKHHUKaMH  0011e00pazoBaTeIbHOM
OpraHu3alliy, SBISETCI HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepLIAIOIIMM ITallOM pPEeaju3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTU LIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIoBeKa, a TaKKe DKOJOTMYECKM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3/I0pOBbIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YyJaroIIMXCS HAa YPOBHE CPEAHETO
o0miero oOpa3zoBaHMs CpeACTBaMHM y4yeOHOro npeamera «XUMHs», COJAEpKaHUE U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B IMporpaMMme IO XMMHUHM € Y4€TOM CHEHM(DUKM HAyKHM XUMHH, €€
3HAYEeHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBHOM KU3HM OOIIECTBA, a TAKXKE C YIETOM OOLIIX
HeNiell ¥ IPUHIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHOU
LUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOT'O MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpE KaK O €IWHCTBE MPUPOJIBI U YEJIOBEKa, KOTOpoe (POPMUPYETCS B XUMHHU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JIPYTUMHU €CTECTBEHHBIMH HayKaMM, XHUMHS cTaja
HEOTHhEMJIEMOI YacTbi0 MUPOBOH KYJIbTYpbl, HCOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa M
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMEeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTUYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LEISIMM M MPHHLUMIAMH CpEIHEro oOIiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOJUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O011as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN MO0 HEOPraHUYECKONW XUMHH (C BKJIIOUEHHEM
3HaHUHM U3 o0uIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CUCTEMbI 3HAHHM



Opyd HM3Y4YCHUU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOToo0pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xxumusa» U «O01mas 1 HeopraHuuecKkas
XUMHA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IMOJIX0Ja K M3YYEHHUIO
yuyeOHOro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHUI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEJICTABICHUNA O CTPOCHUM BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XUMHM MHOJIY4aroT
pasBUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeaMere «XHMHs» 0a30BOr0 ypOBHS pPaccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO o0OIIEero o0pa3oBaHMs TEOPETHUYECKHM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHw4yecKasi XUMHUD» O00yUJaArOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKHMX M METO/0JIOTUYECKUX IO3UIHM,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMM 3TOro 3akoHa — OT oOoOarouiei 10
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BOKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHHNN, a TAK)KE O XUMUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononsserca B Kypcax 10 wm 11 kimaccoB 2neMEHTaMM  COIEp)KaHUSA, MMEIOIIUMU
KYJIbTYPOJIOTMUYECKUA M TPUKIAAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHUU C JIPYTMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIIbHON U
IPAaKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JACTU TEOPUM U NPAKTUUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX MCCIIEJOBATEIbCKUX 3a7ad. B 1emnom copepxaHue
y4eOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHUPOBAHO Ha (hOpMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il OHUMaHUS QUIOCOYCKUX UAEH, TaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHHUEM, I03HABAEMOCTh IIPUPOJHBIX SABICHHUM ITyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MpodeM cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUN U MaTepUaOB.

B nnane pemeHus 3agad BOCHMTAHUS, DPa3BUTUS U COLMAIM3ALMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEPKAHUS M IOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (opMUpOBaHHE YHMBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
0a30Boe 3HaUEHUE I Pa3IUYHbIX BUJIOB JEATEILHOCTH: pElIeHUs Mpo0eM, MOUCKa, aHalIu3a U
0o0paboTku uHPOpMaIUK, HEOOXOMUMBIX JJs TNPUOOPETEHHs OMNblTa MPAKTUYECKOH U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHus XMMUM KaKk Ha yPOBHE OCHOBHOT'O 00IIero o0pa3oBaHusl, Tak U
Ha YpOBHE cpeaHero obmiero oOpa3oBaHUs, TpPH  ONPENEICHUH  COJEepiKaTelbHON
XapaKTepUCTUKU IeJiell M3y4yeHHsl MpeAMeTa HampaBiIeHHUEM I[EpPBOCTENEHHON 3HAYUMOCTU
TPaJUIIMOHHO Tpu3HAéTcs (OPMUPOBAHME OCHOB XHUMHUECKOM HAyKHM Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKON JEATENIBHOCTH YEJIOBEKa M KaK OJHOTO W3



KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIpENIENIEHUIO 1IeNIel U3y4eHus MpeMeTa SBJISETCS BIIOJIHE ONPAaBIaHHbIM.

CornacHo aHHOW TOYKE 3pEHMs IJVIABHBIMU LEJISAMU W3ydeHHs NpeaMeTra «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCSL:

e (opMupOBaHME CHCTEMbl XHMHYECKHMX 3HAaHMM Kak BaKHEHIIEH COCTaBIAIOIIECH
€CTECTBEHHO-HAYyYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHBIE 3aKOHBI M TEOPHHM XUMHH, OCBOCHHE SI3bIKAa HAyKH, YCBOCHHE U
IOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHMH MHMPOBO33PEHUYECKOro XapakTepa,
03HAKOMJICHHE C UCTOPHEN MX Pa3BUTUS U CTAHOBJIECHUS;

e (opMupoOBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XUMHUYECKUX peaKLHi, HeOOXOAUMBIX JUIsl MIPUOOPETEHUs YMEHUM OpUEHTHPOBATHCS B
MUpE BEILECTB U XMMHUYECKUX SIBJICHUI, UMEIOIINUX MECTO B IPUPOAE, B IPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOI0 SKCIIEPUMEHTa, COOJIIOJIEHMEM IIpaBUI 0€30IacHOro
oOpalleHus C BeLeCTBaMU.

Hapsiny ¢ atum, copepkarenbHas XapaKTepUCTUKA Li€Jel U 3a7ad U3y4eHHUs NpeAMETa B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cUCTeMe cpenHero ooOmiero oOpa3zoBanus. CerojHss B NpENoOAaBaHUU XUMHUU B OoJbLIed
CTENIEHU OTHAETCS NpPEANOoYTEeHHEe MPAKTUYECKOH KOMIIOHEHTE COJep)KaHus oO0ydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQJICIOINIETO HE HA0OPOM 3HAaHWMU, a (PYHKIIMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHA W NPUMEHEHHUS UX B peaibHOM >KU3HU Ui PELICHUs
NPaKTUYECKHX 3a/1a4.

B cBa3u ¢ 3TMM IpU U3yYEeHMM NpeaMeTra «XUMHs» JIOMHHUpPYIOLIee 3HAaueHue
IPUOOPETAIOT TaKUe 1IeJU U 331a4H, KakK:

ajgantauus OoOydYaloIIMXCS K  YCJIOBUSM JUHAMUYHO  DPa3BUBAIOLIETOCS  MUDA,
(dbopMHpOBaHHE MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K €amMooOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATUIO TPAMOTHBIX PpEUIEHHMH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHbIX BUJIOB JESATEIBHOCTH: PELICHUs MpolIieM,
Moucka, aHaiu3a W 00paboTku HHPOpPMAIUHU, HEOOXOAMMBIX JUIS MPUOOpPETEHHs OIMbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWM XHWMHUH, a TaKkKe JUIs OLIEHKHU C
MO3UIUI IKOJOTNYECKOW 0€30ITaCHOCTH XapaKTepa BIMSHMS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHN3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
oOyyaromuxcs: CIocoOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTUH JUIsI TOMCKA U aHAJIM3a Y4eOHOM M HayYyHO-MOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
COJIEp/KaHUs;

(dbopMupOBaHUE U pa3BUTHE Yy O0YYAIOUINXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaAOJI0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, IIPU MJIAHUPOBAHUU U ITPOBEJIEHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTM B TyMaHHUCTHUYECKOW HANpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJo0anbHBIX  MpoOJeM  palloHaIbHOrO
MPUPOIONIOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY



3JI0POBBIO, a TAaK)K€ MPUOOPETEHUS OIBITA MCIIONB30BAHMS MOTYYCHHBIX 3HAHUHM IS TPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYallUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAYyUHbIE TPEIMETHI».

OO0miee 4nCiIO 4acoB, OTBEAEHHBIX ISl U3YyUYEHUS XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 knacce — 34 yvaca (1 gac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Hezemo).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenmeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOIY4YECHUU
HOBBIX BEIIECTB U MaTepuajoB. Teopus cTpoeHUs: oprannyeckux coequHenuii A. M. byrieposa,
e€ OocHOBHbIe NOJIOKEHUs. CTpyKTypHble (DOPMYJIBI OPraHUYECKUX BeEIecTB. ['omoorus,
nu3oMepust. XuMudeckas CBsI3b B OPraHMUECKUX COSAMHEHHSIX — OJJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHMYEeCKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HAa3BaHUS BaKHEUIIMX
IpeJICTaBUTEIIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METO/Abl U3YUYECHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3liaMu OpraHMYecKUX BEIIECTB MU MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJACHHE M ONHCAaHME JEMOHCTPALlMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELIECTB IPU HarpeBaHUHM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHMYECKHE CBOMCTBa (peakuuu 3aMelleHHs WU
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTHIEH U MPONWIEH — NPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUPOBAHUS, TUAPATALlUU, OKUCIICHHS U TIOJIMMEpU3allun ), OJydeHne U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMUYECKUH psii. AlETuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlK, TOPEHHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUE U XUMUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyde€HHE M TNpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MPUHAJIEKAITUMU K Pa3IUNYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOpOAOB. [IpupoHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKHid, KaTaTUTUYECKUl), nuponu3. [IpoaykTel nepepaboTku He()TH, UX TPUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.



3KCHepI/IMeHTaHLHLIe MCETOAbI I/IBY‘-IGHI/ISI BCIICCTB U UX HpeBpameHHﬁ: O3HAKOMIJICHHUEC C
oOpasmamu 1uracTMace, KaydykoB W pe3uHbl, koiuiekuun «HedTb» u «Yronsy», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOJOB W TaJOTCHONPOU3BOJIHBIX, IPOBEJACHUE MPAKTHYCCKON pPaOOTHI:
MOJYYEHHE ITUJIEHA U U3YUYEHHE €T0 CBOWCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
HCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKklHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHON: CTPOEHHUE, (U3HUYECKHUe U
XUMHUYECKHE CBOWCTBA (peaklUu ¢ aKTHBHBIMU METaJJlaMH, I'aJIOT€HOBOJOPOJAaMHU, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHUPTHI. DTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIETOYHBIMUA METaJNIaMU, KaYeCTBEHHAs peaKklus Ha
MHOrOaTOMHBIE CHUpPTHI). JlelicTBue Ha opraHu3Mm uesnoBeka. [IpumMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@DeHoN: CTpOEHHE MOJEKYIbl, (QU3NYecKue M XHUMHUYECKHE CBOilcTBa. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTU]: CTPOCHHE, (u3MUeckue u
XUMHYECKHE CBOHCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE PEAKIIMH),
MOJTy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsi U YKCYCHAsl KUCIIOTHI:
CcTpoecHHEe, PU3NICCKUEe M XUMUYCCKUE CBOMCTBA (CBOIMCTBA, 00IINE IS KJIacca KUCIIOT, PEaKITus
sTepudUKaNMU), TOoNydeHHe W mpuMeHeHne. CTeapuHOBass W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEe JIeHCTBUE.

CrnosxHble 2¢upbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIHOKHBIX I(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, - U MoJucaxapupsl). ['moko3a —
IOpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (PU3NYECKUE M XMMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJAEHHE B MPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHue Kkpaxmaina U LEJUTI0JIO03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peakLus ¢ HOJIOM).

OKCHepUMEHTAJIbHbIE METObl H3Y4YEHMsI BEIIECTB U MX MPEBpAIleHM: NpPOBEACHUE,
HaOJIOIeHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHoroaromHbIX
CupToB (B3auMojelicTBUE TiniepuHa ¢ ruapokcuaoM Mmeau(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
KpaxMajga C HWOJOM), TPOBEACHHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPAcTBOpa YKCYCHOM
KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccbl, 00bEMa, KOJIMUYECTBa
HCXOJHOTO BEIIECTBAa WM NPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNS.



AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IinluHA). buonorumdeckoe 3HaueHue
amMuHOKUCIOT. [lenTumasl.

Benku kaxk mpupoIHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuyHas, BTOpUYHas U
TpPETUYHAsi CTPYKTypa O€nKkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, NCHATYpalus,
KaueCTBEHHbIE PEeaKIMK Ha OEIIKU.

DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpalIeHUI: HaOII0JIeHUE U
ONHKCaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypanus OEJIKOB IpH HArpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeJUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUWHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALMK, CpenHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/bI CUHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TTOJTMKOHICHC AL

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€ MU M3y4YE€HHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCSl 4Yepe3 HCIHOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSITHMA, SBISIOUINXCS CUCTEMHBIMU JIJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, TMEePUOAUYHOCTh, HAOIIOACHNUE, W3MEpEHHeE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMYUHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OEIKU, YIIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTLUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBHI PAllMOHAIBHOTO MUTAHWUS, MOIOIIHE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUallbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyecKkue OCHOBbI XUMHHU

XuMuyeckuit dneMeHT. AToMm. Sapo aroma, H30TOMBL. JJEKTpPOHHAs 000I0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHThl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HaueHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.



Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BuUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAsI
HEMoJIsipHasl W TOJspHas, MOHHAs, MeTajndeckas). MexaHn3mbl 0Opa3oBaHHsl KOBaJECHTHOMN
XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpooTpUuliaTeabHOCTh. CTenenb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucHepcHbIX cucTeMax. VICTHHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuid. HomeHkimatypa HeopraHWYecKuX
BELIECTB. ['eHeTnueckas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX pEakIUii B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peaklvy.
Xumnueckoe paBHoOBecue. DakTOpbl, BIUSIONMINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas aucconuanus. CunbHble U ciabble 31eKkTpoiuThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHAas, IIETOYHASL.

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEpPUMEHTAIbHbIE METOJbl M3YUYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoOJIeNIed KPUCTAUNIMUECKUX PEIETOK, HAOJIOJIeHHe H OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeNIEJICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpoBelleHHWEe MPAKTHUECKON paboThl «BnusHue pa3nuyHbix (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUSL «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil  cUCTEME  XUMHUYECKHX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBONCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BAaXXHEHIIMX HEMETa/UIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Meramibl. [lonoxenue meramios B llepuoguyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUUYECKUN PSA HaNpsKEHHM
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXHEWIIMX METAVIOB (HATPHM, Kaduil, KalbIMii, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs! MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHs BEUIECTB M HUX NPEBpPAILCHHU: H3ydeHUE
KOJUIEKIIMU «MeTaluibl U CIUIaBbl», OOPa3I[OB HEMETAIIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3a1a4, HaOJNIOJEHHME W  ONHCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3aMMOJENCTBUE THIPOKCUAA AIOMUHMS C PACTBOpPAMHU KHCJIOT M ILEJNOYel, KadyeCTBEHHbIE
pEaKIMK Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacu€rel maccel BemiecTBa WM O00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOIO M3 y4acTBYIOUIMX B pEaKLMM BEUIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKLIUH, €CIIM OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMuM B 00€CTIEYEHUN YKOJIOTUYECKOM, SJHEPreTHUECKON U MUIIEBON OE30MaCHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAX IIO3HAHUS BEILECTB M XUMHYECKHX
peaKIui.

[lpencraBiaenus 00 OOmIMX HAayYyHBIX MNPUHLOUIAX T[POMBIIUIEHHOTO TTOJTYYEHUS
BAKHEUIINX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAOB: BA)KHEHIINE CTPOUTENBbHBIE MAaTEpHAaJIbI,
KOHCTPYKLIMOHHBIE MaTepUalbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I JIEKTPOHHKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUS.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENapaToB,
paBuiia 6€30MacHOr0 UCIOJIb30BAaHMsI ITPENapaToB ObITOBOM XUMUH B TOBCEJHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIIEel M HEOPraHUYECKONH XMMHUHU B
11 Kiacce OCyIIECTBIIICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHSATHH,
TaK U NOHITHUH, ABISAIOIIMXCA CUCTEMHBIMU JJI OTIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHS: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHamM3,  CHHTE3,  Kilaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepusi, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKU YPOBEHb, BEILLECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEINYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHum3M, 3KOocHcTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHomorus: XUMUYECKas IIPOMBILIIEHHOCTb, METaJLTyprus, MIPOU3BOJCTBO
CTPOUTEINIBHBIX MaTEepHaJIoB, CEeNbCKOXO35MCTBEHHOE IIPOU3BOACTBO, MUILIEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKLIIMOHHBIX MAaTEPUAIOB, AJIEKTPOHHAsS IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMLBI 110 XMUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYaroIIMMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IPOTrpaMM CpeAaHEero o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.



B coorBeTrcTBHM € CHUCTEMHO-ACSTEIBHOCTHBIM INOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMSA IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro ooOuero oOpa3oBaHMs
BBIJICTICHBI CIIEYIOIIHE COCTABIIAIOIINE:

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEW ¥ UCTOPUYECKUX TPATUIUK 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IIPUCYLIIMMH LEJIOCTHOM CHUCTEME XMMHYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYIbTYphl M CHOCOOHOCTH CTaBHTH LETH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3yJbTATBl OCBOEHUS IpeaMeTa «XHMHsS» JOCTUTAOTCI B CIHUHCTBE
y4eOHOI M BOCHUTATEIbHOM JEATEJBHOCTH B COOTBETCTBUM C T'yMAaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€alaMd POCCUHCKOTO
IpaXIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH MOBEICHHS,
CHOCOOCTBYIOLIMMHU IPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBIJICHUS
JUYHOCTH 00YYaOLIUXCS.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT cPopMHUPOBAHHOCTH
ONBITa TO3HABATEIBHONM M MPAKTHYECKOW MAEATENBHOCTH OOYYaIOMMXCS 10 pealn3alnuu
IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBONOPSAKY;

IIPEJICTABICHUsS. O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHITOJHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMSI, IOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JNesTeIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUH;

yBa)KE€HHUsI K IpoOLeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PEe3yJIbTaT JJIUTENbHBIX HaONIOJCHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIYYEHHH M MOCIEAYIOIIEM aHAJIU3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYyallud, CBS3aHHbIE C XHUMHUYECKUMHU SBIICHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIIEHUBAaTh CBOE TOBEJACHHE W MOCTYNKH CBOMX TOBApHUINEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:



MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30MacHOro oOpasza >KW3HH, HEO00XOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOIOIeHHsT TpaBWJI O€30MacHOTO OOpAaIIeHHs C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MIOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TOCJICACTBUI W HEMPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJEHUS aKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETGHTHOCTH B y4e€OHO-HCCIICI0BATEIbLCKOW JICSITCIIBHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUYECKOMN M APYTHUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7]ad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQPECCUH pa3IudHOro poja, B TOM YHCIIEC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM NEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH O0IIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 1EJIECO00PA3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJIOTHUSCKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE TPUPOJTHOM U COLIMATIBHOM CPEJIbL;

OCO3HAHUs HEOOXOJAMMOCTU HCIIOIB30BAHUS TOCTHXKCHUN XUMUU JJISI PEUICHUST BOTIPOCOB
PalMOHAIBHOTO MPUPOIOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpEI OKPYXKaIled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHOW MTPAKTUKHU;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus e€ ponu B (HopMUpOBaHUHU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MHpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
peleHrnr IpodJieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEHICHUH TJI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU  MEIHIIMHBI,
0o0ecreueHnH yCIOBUN YCTIEITHOTO TPYJAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HM KKIOTO YjIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MONydyaeMble 3HAHUS IS



aHamu3a U OOBSCHEHMS SIBJICHUI OKPYKAIOMIET0 MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
YMEHUS eaaTh 000CHOBAHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHBIX (DAKTOB M UMEIOIIUXCSI JTaHHBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs TIpo0ieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTMBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUU C JKM3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3IMYHbIX cepax MNpodeccuoHanbHON
JESATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI

MertamnpenMeTHbIe pPE3yIbTaThl OCBOCHHUS YYEOHOTrO IpenMeTa «XUMHsS» Ha YPOBHE
cpemHero odmiero oopa3oBaHus BKIIOYAIOT:

3HaYuMble 11 (DOPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXAUCHUTIIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
n CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITIOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬂ, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (aKT, MPHUHIHUII, TUIIOTe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAILHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMATILHOM KOMITETEHIIMH O00YyYaroIINXCs;

CIOCOOHOCTh ~ OOyHaloOIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3a/laBasl MapameTpbl W KPUTEPUM WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh NPU OCBOEHUWU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKK TOHATHUI M YCTaHaBIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATH
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsICHEHNS OTACIIbHBIX q)aKTOB n HBJ’IGHI/II\/JI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJId KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHWYCCKUX peaKHHﬁ;

YCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXIY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH IJIOTUYECKUE pACCYKIEHUS (MHIYyKTUBHBIC, JENYKTUBHBIC, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATH B IIPOLUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
xuMudeckas (GopMmyla, YypaBHEHHE XHMHUYECKON pEeakiuu — TpU pEIIeHUd Y4eOHBIX
IMMO3HABATCJIBHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABIICHHUA
JJI1 BBIABJICHUSA XapaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKHUX peaKHI/Iﬁ.

2) 0a3oBbIe HCCIeA0BaTENbCKUE 1eliCTBUS:



BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIMIL;

GopMynupoBaTh LEIM M 3aJadyd MCCIEJOBAHUSA, MHCIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOPMYyJIMPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TNPOBEACHUS YUEHHUUECKUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOIIOAATh 332 XOJOM IpOIEecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peEIIEHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHbIX METO0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IMUYHBIX HCTOYHUKAX HHPOpMaLUU (HAy4HO-TIOIYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

(dbopMynMpoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHble METOJbI NPH IOMCKE U OTOOpe
uHpopMaLny, HeOOXOAMMOM Ui BBITOJIHEHHsI yUeOHbIX 3aau ONpeeIEHHOIO THIIA,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpPMY NpeAcTaBiIeHuss HHPOpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uHpOpMaLKel: MPUMEHSATh MEXKIpeIMeTHbIe ((U3NYEeCKne M MaTeMaTHYecKue) 3HAKU H
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

Osgi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBbI B XOJI€ AMAJIOra W/WIHN JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsBi1aieHHe YHMBEPCAJIBLHBIMHU PerysiTUBHBIMY /1€fiCTBUAMM:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pelIeHus C yYETOM MOTyYeHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUYECKUX PEAKLUIX;

OCYIIECTBIISAITh CaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KUIACC
[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudecKasl XUMUs» OTPaXKaroT:



c(OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
Hay4YHOIl KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHWM SIBIECHUN HpPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT TPAKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHON Cpeie;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIIue
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYNNa, paJuKkan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOABI, KMCIOPOA U a30TCOAEPIKAIUE COCIUHEHUS, MOHOMED, IOJIUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPDHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS OPraHU4YECKUX
BeuiectB A. M. bytiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PEHYECKHE 3HAHMS, JIE)KAIIME B OCHOBE IIOHHMAaHUs
IOPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301MacHOM MCIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IIPAKTUYECKOM J1eATENbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTb YMEHUI BBISABIIATH XapaKTEPHbIC MPU3HAKHU MTOHITUH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYIJI OPraHMUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTAaBIMBAaTh MOJAEIN MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHHUSI,;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIAcCy/TpyIiie COEAUHEHUMN
(YriaeBoJopozpbl, KHUCIOPOJ M a30TCOJACpXAllMe  COCIUHEHMs, BBICOKOMOJIEKYIIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHA To cucremMarndeckoir Homenkimatype (IUPAC), a Taxxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/AEIbHBIX OPraHMYECKHX BEIIECTB (ITUIJIEH, MPOIMIIEH,
alleTUiIeH, STWIEHIJIMKONb, TIHMLEPUH, (eHod, (QopManbAerujl, aleTalnbIeruji, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAasl KUCIIOTA, IUIIOK03a, PpyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJIbI XMMHUYECKON CBA3M B OPraHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHMS TNPUMEHATh MOJOKEHHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BeuiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (QHU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTaH, 3TaH, JTWUJIEH, NPONMJEH, aneTuieH, Oyramuen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, ATHJIEHTJIMKOb, TJUIEPUH, (EHON, aleTalbJeru], MypaBbUHas U YKCyCHas
KHUCIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHHUSMM COOTBETCTBYIOIIMX XMMMUECKHUX PEaKLHH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI HX MEepepabOTKU U MPaKTUUYECKOE MpPUMEHEHHE
IPOAYKTOB NepepadOTKH;



c()OPMUPOBAHHOCTh yMEHUW TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Macchbl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJICTh CUCTEMOMN 3HAHHUI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIOJIb3yeMbIX B XHMHUM MPU HM3YUYCHUHM BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELIECHNUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TIOCYION U
1ab0opaTopHBIM 000pYyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBHIOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUU TIUIAHUPOBATh U BBIMOJIHATh XHUMHUYECKUNH HKCIEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELIECTB NP HAarpeBaHUU, IOJYyYEHUE ITUIEHA U HU3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIMH OpPraHUYeCKUX BEIECTB, JeHaTypanusi OeJIKOB Ipu
HarpeBaHuM, I[BETHbIC PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pEAaKUUH u
(dbopMyIUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaloIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBbIE OpraHU3MBbI
ONpeAeNEéHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHsaTe Ha
puMepax crocoObl YMEHBIIEHUS U NPEIOTBPALEHUS] UX BPEJHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE HPUMEHATH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKHX SBJICHUIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCsi: YMEHHE HCIOIb30BaTh pelibedHO-
TOYEYHYIO cuctemMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTeCTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH MPUPOIbI, B (opMUpOBAaHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3adad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMON XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUILIATEIHHOCTh, CTENEHBb
OKHUCJICHHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, METAJIUMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKass  pEIIETKA, THUIbl XUMHYECKHUX  PEAKIUd, pacTBOp, DJIEKTPOJIMUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs TUCCOLUAIMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe pPaBHOBECHE); TEOPHUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH



COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI HEPTUH NPU XUMHUYECKHUX
pEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeKalMe B OCHOBE IIOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBJICHHUH,
(bakTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301acHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTb YMEHU BBIABIATH XapaKTE€PHbIC IPU3HAKY [OHATHUH, yCTaHABIUBATb
UX B3aHMOCBS3b, MCIIOJIB30BaTb COOTBETCTBYIOIME IOHATHS IIPH ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTaBJICHUS
(GopMyn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYIH0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTIECIBbHBIX HCOPraHHYECKUX BellecTB (yrapHblid Tras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HErali€Has W3BECTb, IIUThEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH OIPEJEIATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSX PA3INYHOIO COCTABA, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIMYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHM;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHAIJIEKHOCTh HEOPraHUYECKHX BEIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MengeneeBa M JI€MOHCTPUPOBAaTb €0  CUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYID U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepU30BaThb 3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKux 3aemeHToB /1. 1.
MenneneeBa, UCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPrEeTUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 110 nepuoaam U rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX dieMeHToB /1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAAaTh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMH BEIIeCTBaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolnX BEUIECTB, TEIJIOBOMY 3(QQEeKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YIaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUs PEAKIMN pa3IMUHBIX THIIOB, MTOJHBIC
U COKpallléHHbIE YpaBHEHHUs PEAKIMH MOHHOTO OOMEHa, YUYUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEPXKAAIOIMINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pacloO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbhIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTaHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiicteus (npunnun Jle latense);



c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHWMHYECKHE IMPOIECChl, JIEXKaIIUe B
OCHOBE IMPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHILMIAX M 3KOJOTHYECKUX MpoOjIeMax XUMHYECKOTo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBasi JI0NS BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUHM Ta30B MPU XUMHUYECKUX
peakusax, Macchbl BElIeCcTBa WK 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIllECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYn0il u
1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia oOpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATh XUMHUYECKUN OSKCIIEPHUMEHT
(paznmokeHue NeEpOKCHIa BOJOPOAA B MPUCYTCTBUM KaTalnu3aTopa, ONpPENEICHHUE CPEIbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHMS, PEHICHUE SKCIIEPUMEHTAIBHBIX
3agau mo TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpPaBUIIAMH TEXHHKHU
0e30MacHOCTH MpU 0OpallleHUH ¢ BELIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM, MIPEACTABIAThH
pe3yabTaThl XUMHYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMI COONIOAATh TMpaBWJIa SKOJIOTMYECKH IIeJIECO00Pa3HOTrO
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karolled MPUPOIHON cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbich nokasartens [1JIK, moscHATe Ha mpuMmepax crnocoObl
YMEHbILIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIENbIX W CIIA0OBUIIIMX OOYYaroUIUMXCsi: YMEHHE HCIOIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KouunuectBo uyacos DJIEKTPOHHbBIE
HaunmenoBanue
Ne (umpposbie)
pa3geoB U TeM KonTpoabnbie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmel paboThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0OCHOBBI OPraHUYECKONH XUMMHU
TIpenmer
OpPraHUYECKON XUMHUH.
11 Teopus cTpoeHus 3 bubnnorexa [JOK
' OPraHHYECKUX https://m.edsoo.ru/7f41837¢c
coenuHeHnit A. M.
Bytneposa
Hroro mo pasneny 3
Paznen 2. YrieBonopoabl
21 Hpeneishere 5 bubmuoreka [{OK
. TJIEBOJIOPOIIBI —
Y HoPOa https://m.edsoo.ru/7f41837c
aJIKaHbI
HenpenenbHbie
5o | YIIICBOTODOIBL: 6 L bubmmoreka [JOK
' QJIKEHbI, AJTKaIUCHBI, https://m.edsoo.ru/7f41837c
AJIKUHBI
23 Apomatuueckue 5 bubmmoreka [JOK
' YIJIEBOAOPOIBI https://m.edsoo.ru/7f41837¢c
IIpuponusie
54  MCTOUHHKH 3 1 bubnuoreka [{OK
' YIJIEBOJIOPOJIOB U MX https://m.edsoo.ru/7f41837c
nepepaboTka
Hroro mo pasneny 13
Paznen 3. Kuciopoacoaep:kamue opraHuyecKne coeTuHEeHUsI
bubmmoteka IIOK
3.1  Cnuptel. ®eHon 3
P https://m.edsoo.ru/7f41837c
3.9 ﬁnbé[emam. ; L bubmuoreka [{OK
. APOOHOBBIC KUCJIOTHI.
P https://m.edsoo.ru/7f41837c
CrnoxHble d3QHUpHI
but6mmorexa [IOK
3.3 | VYruesonasl 3 1
https://m.edsoo.ru/7f41837c
Hroro o pasneny 13

Paznen 4. A3oTcoaep:kaiiue opraHudeckue coeTuHeHus

4.1

AMUHEL
AMuHOKHCIOTEL. benku

bu6nunorexa LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837c

Uroro o pazgeny 3

Paszpnen 5. BeicokoMoJIeKyIsIpHBIE COCAUHEHUA

51 ITnacTMaccsl. 5 bubnuorexa [{OK

' Kayuyku. Bonokuna https://m.edsoo.ru/7f41837c
Uroro no pazneny 2
OBIIEE KOJIMYECTBO |

YACOB I10 I[TPOI'PAMME 34 2 ?



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KUIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
HaunmenoBanue
Ne (uudposbie)
pa3fieioB U TEM Kontpoubnbie IIpakTnyeckue
n/n Bcero odpa3oBaTebHbIE
NPOrpaMMBbl padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue OCHOBbI XUMHMH
CrpoeHme aTOMOB.
Ilepuoanueckuii 3aKoH
11 u [lepuoanueckas 3
' cHUCTEeMa XUMHUYECKUX
anemenToB /. U.
Menneneena
C .
Lo | |
' P https://m.edso0.ru/7f41837c
BEIIECTB
bubnmoreka IJOK
13 X 6 1 1
VIMITTICCICHE pealtiit https://m.edsoo.ru/7f41837c
Hroro mo pasneny 13
Pazpnen 2. Heopranuyeckass XuMust
bubnuorexa LIOK
21 M 1
CTaE 0 https://m.edsoo.ru/7f41837c
Bbubnmoreka IJOK
22 H 9 1 1
CMETalLIE! https://m.edsoo.ru/7f41837c
Cas13b
53 HEOPTraHUYECKUX U 9 bub6imoreka [IOK
' OPraHHYECKUX https://m.edsoo.ru/7f41837c
BEIIECTB
Uroro mo paznemy 17
Pazpen 3. Xumus u 5KU3Hb
butmmoreka [IOK
31 X 4
VIV AHSHD https://m.edso0.ru/7f41837c
HUroro mo paznemy 4
OBLIEE KOJIMYECTBO 34 5 3

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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YUYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30OBATEJIbHOI'O TIPOLLECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» Xumus ,10 xiacce/ I'abpuensa O.C., OctpoymoB W.I'., Cragkos C.A., AKIIMOHEpHOE 00IIECTBO

«M3narenbcTBO «lIpocBemenue»

* Xumus, 11 kmacc/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKInoHepHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJA

INabpuensu, O. C. Metoauueckoe nmocodue Xumust 10 kmacc

["abpuensn, O. C. Meronuueckoe nmocobue Xumus 11 xmace

INa6puensu, O. C. Xumusa 10-11 knacc. ba3zoBeiii ypoBeHb. MeToandeckoe mocooue

NUDPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://school-collection.edu.ru/

http://him.1september.ru/

http://experiment.edu.ru/

http://www.hij.ru/

http://my.mail.ru/community/chem-textbook/

http://chemistry.narod.ru/

http://www.fipi.ru/

https://interneturok.ru/

https://interneturok.ru/









