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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa mo XuMHM Ha ypOBHE cpemHero odmiero oOpazoBaHus pa3paboraHa Ha ocHoBe PDexepanbHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
obpazoBanuu B Poccuiickoit denepannmn», TpeboBaHUI K pe3yabTaTaM OCBOCHHsI (eaepalbHONH 00pa30BaTeNbHOM MPOrpaMMbl CPEHEr0 00IIero o0 pa3oBaHus
(®OIT COO), npexncraBneHubix B demepanbHOM rocyaapcTBeHHOM oOpaszoBatenbHoM crangapte COO, ¢ yuérom Konienmuu npenofaBaHusi ydeOHOTO
npeaMera «XUMHS» B 00pa3oBaTelbHBIX opranuzanmsx Poccuiickoir demepannu, pealn3ylolNMX OCHOBHBIE 00Opa3oBaTelbHBIE MPOrPaMMbl, U OCHOBHBIX
nonoxkeHnit «Ctparernu pasButhsa BoctinTanus B Poccuiickoit ®eneparuu Ha niepuof 1o 2025 roga» (Pacnopsxenue IlpaBurensctea PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY MOAXOM0B K pa3paboTKe MpOrpaMMbl MO XMMHH, K OINpENeNeHHI0 Oo0Iiel cTpaTeruu oOydeHUus, BOCIUTAHHUS W Pa3BUTHS OOYYAIOMINXCS
cpeacTBamu  yueOHOro mnpeamera «Xumus» it 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIENTyadbHble mnonokenuss GIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COZlepIKaHus, Pe3ylIbTaToB 00yUeHHs U TPeOOBAaHUI K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Xumrueckoe o0pa3oBaHue, TONMydyaeMoe BBITYCKHIUKaMU 00Ie00pa3oBaTeNlbHON OpraHu3allny, SBISIETCS HEOThEMIIEMON YacThO0 MX 0OpPa30BaHHOCTH.
OHO CIyXMT 3aBEpIIAIOLIMM 3TAllOM DPEAIM3alMM Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, NPHUCYIIUX LEIOCTHOM cucreme
XMMHUYECKOro 00pa30BaHMs. DTH EHHOCTH KACarOTCsI MO3HAHUS 3aKOHOB NPHPOJBI, (POPMHUPOBAHNS MHUPOBO33PEHUS M OOIIEH KyIbTypHI YelOBEKa, a TAKKe
9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3[0pOBbI0 M IpUPOAHON cpede. Peanusyercs xumuueckoe oOpa3oBaHHME OOYYAIOLIMXCS Ha YPOBHE
cpemHero odmero oOpa3oBaHUs CpeCTBAaMM y4eOHOro mpeaMeTa «XHMUs», COICp)KaHHe W ITOCTPOSHHE KOTOPOro OMpEeeHbl B IpOrpaMMe 10 XUMHHU C
yu€ToM crelM(pUKU HayKu XUMUH, €€ 3Ha4eHUsI B MIO3HAHUU NIPUPOABI U B MAaTEpPUAIbHOM XHU3HU OOLIECTBA, a TAKXKe C yU4€TOM OOIIMX LeJIed U MPUHIUIIOB,
XapaKTepHU3YIOIIIX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpeqHero obmiero oopazoBanus B Poccuiickoit demepannu.

XuMHsI KaK JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyi0 POjib B COBPEMEHHOH LUMBIJIM3AIMM, B CO3JAaHHMM HOBOH 0a3bl MaTepHaIbHON
KyapTypbl. OHa BHOCHUT CBOU BKJIaJ B (OPMHUPOBAHUE PALIMOHAIBHOTO HAYYHOI'O MBILIUIEHHS, B CO3AaHUE 1IETIOCTHOTO MPEICTABICHNUS 00 OKPY)KaIOIIEM MUpE
KaK O eIMHCTBE NPHUPOIBI U YEIOBEKa, KOTOpoe (POpMHUpYETCs B XMMHM HAa OCHOBE ITOHMMAHHS BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEI0 MHpPa, OCO3HAHMS
B3aMMOCBS3H MEXKIY CTPOCHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOXXHBIMH 00JIaCTSAMHU IPUMEHEHHUS.

TecHo B3aMMOIEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HAyKaMM, XUMHS CTajla HEOThEMJIEMOW YacThbI0 MUPOBOH KYJIbTypbl, HEOOXOIMUMBIM YCIOBHEM
YCIIEIIHOTO TpyJa W KU3HH Kakaoro wieHa obmectBa. COBpeMEHHAsi XMMHUSI KaK HayKa CO3MIaTeNbHas, KaK HayKa BBICOKMX TEXHOJOIMH HaIlpaBieHa Ha
pewieHre ri00anbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, 3HEPIETHUECKOHM, MUIIEBOW, HKOIOTMYECKONH 0E30IacHOCTH U OXPaHb
3II0POBBSL.

B coorBercTBHY ¢ 00ImIKMMU LENSIMU U IPUHLIUIIAMU CpelHero o01iero oopa3zoBanus conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3y4YEHHS) OPUEHTHPOBAHO NPEHMYILIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY OOYYaIOLIMXCS, HEOOXOAMMYIO MM IJisi BBIPAOOTKHM MHMPOBO33pPEHYEC KMX
OPHEHTHPOB, YCHEUIHOTO BKIIOYEHHUS B )KU3Hb COLIMYMA, MPOAOJKEHUSI 00pa30BaHuUs B Pa3JIMUHBIX 00ACTSIX, HE CBSI3aHHBIX HEIOCPEACTBEHHO C XHUMHUEH.

CocraBnfomyMy IpenMera «XUMHS» SBISIOTCA 0a30Bble Kypcbl — «Opranudeckass xumus» u «OOmas W HeopraHMYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHHs KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM HAayKH: CHCT€Ma 3HAHUHM MO HEOPraHWYeCKOW XWMHHM (C BKIIIOUYEHHEM 3HAHUU U3 0O0LIeH



XMMUHM) U Opranndyeckoil xumun. GopMUpOBaHHWE AAHHOW CHUCTEMBl 3HAHUH MPH M3yYEHUH NpenMera oOecrnedrBacT BO3MOXKHOCTH PACCMOTPEHHS BCETro
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHMN, 3aKOHOB M TCOPHI XUMUHU.

Crpykrypa comepxaHusi KypcoB — «Opranudeckas XxuMusi» u «O01mas 1 HeopraHuveckass XMMHs» cHOpMHUPOBaHA B IPOTrpaMMe MO XUMHH Ha OCHOBE
CHCTEMHOTO MOJX0Jla K U3YYEHHI0 y4eOHOro MaTepraia U 00yciIOBIeHA NCTOPHUECKA OOOCHOBAHHBIM PAa3BUTHEM 3HAHWUN HA OMNpENeNEHHBIX TCOPETUIECKUX
ypoBH:X. Tak, B Kypce opraHHUeCKOW XMMHH BEIIECTBA pacCMaTPHUBAIOTCA HA YPOBHE KIIACCHYECKONW TEOPUH CTPOEHMSI OpTraHMUECKUX COENMHEHMH, a TakKe Ha
YPOBHE CTEPEOXUMHUYECKHX W AJIEKTPOHHBIX MPEACTABICHHN O CTpoeHHHU BemecTB. CBeleHUs1 00 M3ydaeMbIX B Kypce BEIIeCTBaX JAaroTCs B Pa3BUTHU — OT
YTJIEBOJIOPOJIOB JIO CIIOKHBIX OMOJOTMYECKH aKTUBHBIX COSMMHEHWH. B Kypce opraHMdeckod XWMHHU MOJYy4aloT pa3BUTHE CHOPMUPOBAHHBIE Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus NepBOHAYATIBHBIC TIPEICTABICHUS O XUMUYECKON CBS3M, KJIACCH(PUKAIIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCIMOCTH CBOICTB
BEIIIECTB OT WX CTPOEHHS], O XUMHUYECKOW PEAKIIHH.

IMon HOBBIM yrjoMm 3peHHsl B mpeaMere «XuMUs» 0a30BOr0 YPOBHS paccMaTpUBAETCsl M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUIeCcKuil MaTepral 1 (pakToIOrHIecKrue CBEACHNUS O BEIECTBAX U XUMHUECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0miast 1 HeopraHuvecKasi XHMHSD)
00yJaromuMcs: PeaoCTaBIsIeTCd BOZMOKHOCTh OCO3HATh 3HAYEHHE TEPHOINYECKOr0 3aKOHa C OOIIETEOPETUIECKUX M METOJOJIOTHYECKUX TTO3U ITUH, TITyOxKe
MOHSTh HCTOPUYECKOE U3MEHEeHUe (PYHKIHIA 3TOT0 3aKOHA — OT 0000IIaroNIei 10 00BSICHSIONICH U MTPOTHO3UPYIOUICH.

Envnas cucreMa 3HaHWM O BaKHEHWINNMX BEHIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U IIPUMEHEHNN, a TAKKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH
U 3aKOHOMEPHOCTSIX IPOTEKaHUs JomoiHseTcss B Kypcax 10 um 11 kiaccoB 3jeMeHTaMHU COIEP)KaHUs, MMEIOIIMMH KyJIbTYPOJOIMUECKUH M MNPUKIATHOH
Xapakrep. DTH 3HaHMS CIIOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBS3M XMMUH C JAPYTMMH HayKaMH, PacKpBIBAIOT €€ POJb B ITO3HABATEIBLHOM W IPAKTHUYECKON
JeATEeIbHOCTH 4eJI0BEeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IPOLIECCY TBOPUYECTBA B 00JaCTU TEOPUH U MPAKTUUECKUX MPUIOKEHUH XUMHHU, IIOMOIai0T
BBIITYCKHUKY OPHEHTHPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJEMax, CBSI3aHHBIX C XHMMHEH, KPUTUYECKH OCMBICIMBATh MH(OpMALUIO U
MPUMEHSTh €€ sl TIONONHEHUS 3HAaHWH, PEIleHHs] MHTEeIUIEKTyaJbHbIX U JKCIEPUMEHTAJIbHBIX HMCCIEHOBATENbCKUX 3a4ad. B menoMm coxepkaHue yuyeOHOIro
npeaMera «XUMUS» JAHHOTO YPOBHS H3Y4YCHUS OPHUEHTHPOBAHO Ha (OpPMUpOBaHHE y OOYYaroIIMXCS MHPOBO33PEHUYECKOW OCHOBBI AJISl I1OHMMAaHMS
¢unocopckux uaen, TakUx Kak: MaTepruajbHOE EIMHCTBO HEOPTaHMYECKOI'O U OPraHMYeCKOro MUpa, OOYCIIOBIEHHOCTh CBOICTB BEIECTB MX COCTaBOM M
CTPOEHHMEM, I103HABAEMOCTh IPUPOAHBIX SIBICHUH IMyTEM SKCHEPHUMEHTAa W PEIICHUS NPOTUBOPEYMM MEXAY HOBBIMH (DaKTaMM M TEOp eTHUECKUMHU
MIPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHHU B PEIICHUH 3KOIOTMYECKUX MpodiieM, a Takxke MpodiieM cOepeXeHUs SHEPIeTHUECKUX PECYPCOB, ChIPh S, CO3MaHUS
HOBBIX TEXHOJIOTHH U MaTE€PHAIIOB.

B mane pemieHus 3aad BOCHHUTAHMS, Pa3BUTHS W COLMAIM3ALMU OOY4YarOIIMXCS HPUHSATHIE MPOrpaMMOil MO XMMHHU IOAXOABI K ONpeNeNICHHIO
COZIepPKaHUs U MOCTPOEHUS MPEeAMETa NMPEeayCMaTPUBaOT (POPMUPOBAHNE YHUBEPCAIBHBIX yueOHBIX ACHCTBUH, NMEIOIMX 0a30BO€ 3HAUCHUE AJISI Pa3JInIHbIX
BHUJIOB JEATEIbHOCTU: pEILIEHHs MpoOjeM, MOMCKa, aHauu3a M 00paboTku WHGPOpPMAaLuH, HEOOXOAMMBIX Ui HPUOOPETEHHs] OMNbITa NPAKTUYECKOH U
HCCIIEI0BATENBCKOM AEATENBHOCTH, 3aHUMAIOLIEN BaKHOE MECTO B IIO3HAHUM XUMUH.

B mpakTtuke npenomaBaHMs XMMHHM Kak Ha yPOBHE OCHOBHOIO oOmiero oOpa3oBaHHUs, TaK M Ha YPOBHE cpenHero oomiero oOpa3oBaHus, HpH
OIIPENIENIEHNN COMIEP/KAaTEIbHON XapaKTEepUCTHKU LeNel H3yd4eHUs IpeaMera HalpaBICHHEM IEPBOCTENEHHOW 3HAYMMOCTH TPAJAWLMOHHO NPU3HAETCS
(hopMHpOBaHME OCHOB XHMHYECKOH HAyKH KakK OOJacTH COBPEMEHHOIO €CTECTBO3HAHHS, NPAKTHYECKOH MAEITEIbHOCTH YelIOBEKa W KaK OIHOro U3
KOMIIOHEHTOB MHUPOBOM KylbTypbl. C METOINYECKON TOUKH 3PEHUS TAKOW MOIXOM K ONPEAENCHHIO IIeJeH U3yUeHNs TpeaMeETa SBISETCS BIIOJIHE ONPaBAAHHBIM.

CornacHo 1aHHOH TOYKE 3peHHsI [JIAaBHBIMH LIEJISIMU H3y4eHH MpeaMeTa «XuMus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBistoTCs:



e (QopMupoBaHHE CHCTEMbl XMMHYECKHX 3HAHWU KaK Ba)KHEWIIEH COCTABISIOIICH E€CTECTBEHHO-HAYYHOH KapTHUHBI MHpa, B OCHOBE KOTOPOH JieXaT
KJIIOUEBBIC TOHSTHS, (DyHIaMEHTaJbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE M TOHMMAHHE CYITHOCTH JOCTYITHBIX
00001IeHN T MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIICHHE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (QopMupoBaHHE W Pa3BUTHE NPEACTABICHHH O HAYYHBIX METOAAX IMO3HAHUS BEHIECTB U XMMHUYECKHX PEaKIHMid, HEOOXOMUMBIX AJIS MPHOOpETeHHUs
YMEHHI OpUEHTHPOBATLCS B MUPE BELIECTB M XUMUYCSCKUX SBJICHUH, UMEIOLIUX MECTO B IPUPOJIE, B MPAKTUIECKON M MTOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHHHA M CHOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOJIONEHHEM M OOBSCHEHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COONIOJIEHHEM TPaBUII
0e301acHOro o0palleHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atum, comeprkaTenpHas XapaKTEpHUCTHKA LielNed W 3ajad HM3ydeHHUs IMpeaMeTa B MporpaMMe MO XWMHUHM yTOYHEHAa M CKOPPEKTHPOBaHA B
COOTBETCTBHH C HOBBIMH IIPHOPUTETAMH B CHUCTeMe cpeaHero olmiero oOpa3zoBaHus. CerofHs B NpENoJaBaHUM XUMHH B OOJbIIEH CTENeHW OTHa&rcs
MIPEANOYTEHNE MPAKTHYECKOW KOMITOHEHTE COJepKaHWs OOydeHHs, OPHEHTHPOBAHHOW Ha MOATOTOBKY BBIMYCKHHKA 00Ie00pa3oBaTENbHOM OpraHU3aIlni,
BIIQJICEOIIETO HE HAOOPOM 3HaHWH, a (YHKIMOHAILHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSMH aKTHBHOTO TIONYYEHHS 3HAHWW M MPUMEHEHHsI UX B
pearbHON KU3HU IS PEIeHs TPAaKTUIECKUX 3a/1ad.

B cBs131 ¢ 3THIM TIpH M3Y4YEHUH TpenMeTa « XUMUsD JOMUHUPYIOIIee 3HaYeHne MPHoOpeTaloT TaKue IeNH U 3a7a9u, Kak:

ajanTanus oOyJarolmMXcs K YCIOBHSM JWHAMHYHO Pa3BUBAIOIIETOCS MHUpPA, (POPMUPOBAHWE WHTEIICKTYaJLHO PAa3BUTON IHMYHOCTH, TOTOBOH K
camMo00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOATEIFHOMY MPHHITHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIHAX, CBI3aHHBIX C BEIIECTBAMU
Y WX IPUMEHEHHEM;

(hopmupoBaHue y OOyYAIOUIMXCS KITIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMH), WMEIOMINX YHUBEpCATbHOE 3HAUEHHE IS Pa3UYHBIX BHIOB
TESTEIBHOCTH: PeIIeHUs IpoodieM, TTONCKa, aHaIn3a 1 00paboTKH MHGOpMAIHH, HEOOXOJUMBIX IS TPHOOPETEHUS ONBITA ACITEILHOCTH, KOTOpas 3aHMMACT
Ba)KHOE MECTO B TIO3HAHWHW XFMHH, a TAKXKE ISl OIIEHKH C TIO3HUIINN SKOIOTHIECKO 0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB M XHUMUYeCKUX MPOIECCOB Ha
OpPTaHM3M YellOBEeKa U MPUPOIHYIO CPENY;

pa3BHUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYAIBHBIX U TBOPUYECKUX CHOCOOHOCTEH OOYYArOMINXCS: CIIOCOOHOCTH CaMOCTOSITENNFHO MPHOOpEeTaTh
HOBBIE 3HAHUS 110 XHMHUHU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSIMH, NCIIOIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOFICKA M aHAJIA3a
y49e0HOH U HAYIHO-TIOMYJISIPHON HHOOPMAITUH XUMUIECKOTO COIEePIKAHMUS,

(hopMupoBaHUE U pa3BUTHE Y O0YUAIOIIMXCS ACCOMMATUBHOTO U JIOTUYECKOTO MBINUICHUS, HaOII0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpEIe
0Cc00EHHO HEOOXONMEI, B YaCTHOCTH, IPY TUTAHUPOBAHUH U MIPOBEICHUN XUMUIECKOT O KCIIEPHMEHTA;

BOCIIUTaHWE Yy OOYyYarommxcs YOeXAEHHOCTH B TYMaHHUCTHUYECKOW HAINPABICHHOCTH XUMHH, €€ BAXKHOW POIHM B PEIICHWH TI00aNBHBIX MPOOIeM
PaIMoOHAIBHOTO TPHUPOJONONB30BAHNUS, TOMONHEHUSI SHEPreTHYECKNX PECYpcOB M COXPAaHEHHS NPHPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeKHOTO OTHOIICHUS K MPHPOJIE W CBOEMY 3/I0POBBIO, a TAKXKe NMPHUOOPETEHHs OMbITa WCIIONBb30BAHUS TOITYYEHHBIX 3HAHUU JJIS MPUHSATHS T'PpaMOTHBIX
pelIeHul B CUTYallUsIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHHSIMHL.

B y4ebnOM 11ane cpemHero odmero o0pa3oBaHus MpenaMer « XuMus» 0a30BOro ypoBHs BXOAWUT B COCTaB MpeIMeTHON o0mactu «EcTecTBeHHO-HAyYHBIE
MIPEIMETEI.

O61iee yKca0 yacoB, OTBEAEHHBIX AJISI U3yUCHUSI XUMHH, Ha 0a30BOM YpOBHE cpeqHero oouiero odpaszoBanusi, coctaBisier 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henenro), B 11 kmacce — 34 yaca (1 yac B Heneno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBBI OPraHMYecKOil XUMHUH

IIpeamer opraHudeckod XuUMUHU: €€ BO3HUKHOBEHME, pa3BUTHE M 3HAYEHHE B IOIYYEHHM HOBBIX BEUIECTB M MaTepHaIOB. Teopus CTpoeHus
oprannyecknx coenuHeHnii A. M. byrtiepoBa, €€ ocHOBHBIE TonoXKeHHS. CTpyKTypHBIE (DOPMYJIBI OpPTaHMYECKHMX BEIIECTB. | OMOIIOTHS, H30MEpHs.
XuMudeckas CBSI3b B OPraHUuYCCKUX COCAUHCHUAX — OAUHAPHBIC U KPATHBIC CBA3U.

[pencrarienue o KiIaccupUKAIMKA OPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHndecKuX COeIMHEHNH (CUCTeMaThdecKas) U TPUBHAJbHBIC HAa3BaHUs
BaXKHEHIIMX MPEJICTABUTENEN KIIACCOB OPraHUYECKUX BEIECTB.

OKCIepuMEHTaIbHblE METObl M3YUEHHUs BELIECTB U UX IPEBpAIlCHUN: O3HAKOMIIEHHE C 00pa3liaMy OpPraHMYECKUX BEIIECTB M MaTepuaJaMH Ha UX
OCHOBE, MOJICTTMPOBAHNE MOJICKYJI OPTaHMYECKUX BEIIECTB, HAOMIOJCHUE U ONMCAHUE JEMOHCTPAMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHNYECKUX BEIIECTB
TIpH HarpeBaHWU (TUIABJICHUE, OOYTIIMBAHNE M TOPEHNE).

YraeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUI psin. MeraH M 3TaH — IPOCTEHIINE NPENCTABUTENN aJKaHOB: (pU3MUECKHE U XMMUYECKHE CBOMCTBA
(peakuyy 3aMeLIeHUs U TOPEHMST), HAXOKIEHUE B IPUPOJIE, TOTyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUI psill. DTUIJIEH U MIPOMMIIEH — IIPOCTEHIINE PEACTABUTENH aJIKEHOB: (U3NUECKUE U XUMHUECKHUE CBONCTBA
(peakuyy TUAPUPOBAHUS, FAJIOT€HUPOBAHNUS, THPATALN, OKHCIICHUS U OJIMMEPU3aLUN ), TOJydeHUE U IPUMEH CHHE.

Ankanuensr: OyrtammeH-1,3 w wermiOyraameH-1,3: cTpoeHHWe, BaKHEHIIME XUMHYECKHE CBOMCTBa (peakius monuMepn3anwn). [lomydenne
CHHTETUYECKOI O KaydyKa 1 pE3UHBI.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUH pAJl. ALIETHIIEH — MPOCTEHIIHIA TPEICTaBUTENh AIKHHOB: COCTAaB, CTPOEHUE, (DH3HUECKUE U
XMMHYECKUE CBOUCTBA (peaKuy THAPUPOBAHMSL, TaJOTCHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOTyYCHUE U IIPUMEHEHHE.

Apensl. benson: cocrtas, ctpoeHue, GU3NUYECKHE W XMMHUYECKHE CBOMCTBA (pEakUMM TajJOreéHUpPOBAHUS M HUTPOBAHMS), MTOIYYECHHE U NPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Qusuueckue U XUMUUECKUe CeoUcCmed (peaxyuu 2anio02eHupo8aHus U HUMpOauus), noayuenue u npumererue. TOKCHUHOCTD
apeHoB. ['eHeTHUECKast CBSA3b MEXAY YIIIEBOJOPOAAMH, IPUHAAIESKAIIMMH K pa3IMYHBIM KIIACCaAM.

[IpupoaHbie HCTOYHMKH YTiIeBOAOpOoAOB. [Ipupoanslil ra3 u nomyTtHele HedTsHbIE ra3el. HedTh n €€ mporcxoxnenue. CrocoObl nepepaboTKH HePTH:
MEPEroHKa, KPEeKHHT (TEPMUUYECKUH, KaTaIUTHYecKuil), nuponu3. [Iponykrel nepepaboTku HepTH, UX IPUMEHEHHE B IPOMBILIIIEHHOCTH U B ObITy. KaMeHHbIiH
YroJib ¥ IPOLYKTHI €ro nepepadoTKH.



9KCH€pI/IMCHTaHLHLIC MCTOJbI M3YUYCHHA BCHICCTB U UX HpeBpameHMﬁ: O3HAaKOMJICHHUE C 06pa3uaMH m1acTMacC, KaydyKoOB M PE3UHBI, KOJUICKIHUH

«Heptp» 1 «Yromb», MOIEIMPOBAHHE MOJIEKYJ YIJIICBOAOPOIOB U TaJIOreHONPOU3BOAHBIX, MPOBCACHUE IPAKTHYECKOH PAa0OThI: MONYYCHHUE STHIICHA U
HU3y4YEHHE €r0 CBOMCTB.

Pacuérubie 3amaun.

BbrunciieHus o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJMYeCTBa UCXOMHOI0 BEIIECTBA MM IPOIYKTa PEAKIIUH MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 MCXOJHBIX BEIECTB MJIHM MTPOAYKTOB PEAKIUH ).

Kucaopoacoaep:xkaniue opranndeckue coeTuHeHUsI

[IpenenbHbIE OAHOATOMHBIC CHUPTHL. METaHON W 3TAHON: CTPOCHUE, (U3MUSCKHE M XUMHUECKHE CBOMCTBa (pEaKIMM ¢ aKTUBHBIMH METaJlJIaMH,
raJIoreHOBOIOPOIaMHU, TOPEHHUE), TPUMEHEHHE. BOIOpoIHbIE CBSI3M MEXIYy MOJICKYJIaMH CIIUPTOB. J{elicTBHe MeTaHOJIa U 3TaHOJIa Ha OPr'aHM3M YeJIOBEKa.

MHOroaTOMHBIE CIIMPThI. DTHJICHIJIMKOIb U [NIMIEPUH: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (B3aMMOICHCTBUE CO MICIOYHBIMU METallJIaMH,
KaueCTBEHHAs PEeaKIlMs Ha MHOIMOATOMHbBIC CIIUPTHI). JleficTBHE HA OpraHn3M YesioBeka. [IpuMeHeHre IIMIepUHA U STUIICHTJTHKOJIA.

®deHo: cTpoeHue MOJIEKYIIbI, (PU3MUECKHE U XUMUYecKue cBoricTBa. TokcnuHocTh enona. [Ipumenenue gpernona.

Anbreruapl U xkemonvl. DopManbACrul, aleTaablACrHa; CTPOCHHE, (PU3UUYECKUE U XMMHYECKHE CBOMCTBa (PEaKIMU OKHCIICHHS W BOCCTaHOBJICHHS,
KaueCTBEHHBIE PEAKIINH ), TIOTy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpEIeNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHas KHCIIOTHI: CTpPOEHHE, (PH3MYecKue W XUMHYECKHE CBOWCTBA (CBOMCTBA,
o0mme JuIs Kiacca KUCIOT, Peakius 3TepuuKaiuu), moilydeHue W npuMeHeHne. CTeapuHOBash M OJCHHOBAS KHCIIOTHI KaK MPEACTABUTENN BBICIIHX
KapOOHOBBIX KHCIIOT. MBLTa KaKk COJTM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IEHCTBHE.

CrnoxHbIe 2¢UpPHI KaK TPON3BOAHBIE KAPOOHOBBIX KUCIOT. I maponu3 ciaoxubIX 3¢upoB. XKupser. ['maponns xupos. [Ipumenenne xupos. buonornaeckas
OB )KHPOB.

VYrieBoasl: coctaB, KiacCU(HUKAIUS YIIIEBONOB (MOHO-, AW- W TOJHCaxapuisl). [JroKo3a — MpOCTEHIHMii MOHOCAaXapuI: OCOOEHHOCTH CTPOSHHS
MOJIEKYJIbI, (pu3nUecKkne W XMMHUYECKHE CBOWCTBa (B3ammopmeiictBue ¢ ruapokcugoM wmeau(ll), okucienune ammmadHbiM pacTBopoM okcuma cepeodpa(l),
BOCCTaHOBJIEHHUE, OpPOJKEHHUE TIIOKO3bI), HAXOXKIEHHE B IPUPOJIE, TPUMEHEeHHe, Oronorndeckas poib. @otocuHTes. PpyKTO3a KaK N30MEpP TITFOKO3BI.

Kpaxwman u memmonos3a kak npuponHsie monuMmepbl. CTpoeHne KpaxMaia U eUToa036l. Du3nveckne U XMMHYECKHEe CBOHCTBA Kpaxmania (THIPOIHU3,
KaueCTBEHHAs PEaKIHsl C HOJIOM).

DKcIleprMEeHTaNbHBIE METONIBI M3yUeHHsI BEIIECTB M MX IMPEBpAIIeHUI: poBeneHNe, HaOII0AeHHEe U ONMMCaHNe JeMOHCTPAIMOHHBIX OIBITOB: TOPEHH €
CHHUPTOB, KAYECTBEHHBIE PEAKIINN OAHOATOMHBIX CIIHUPTOB (OKHCIeHHE dTaHoma okcuaoM memu(ll)), MHOroaToMHBIX CIUPTOB (B3aWMOJEHCTBUE TIIMIIEPUHA C
ruapokcuom memu(ll)), anmpaernnoB (okuciaeHne aMmMradHbIM pacTBopoM okcuna cepedpa(l) u rumpoxcunom meau(ll), B3aumoseiicTBre kpaxmaia ¢ HOIOM),
MIPOBEJICHNE NIPAKTHUECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Brrancienns mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYecTBa UCXOIHOTO BEIIeCTBA WUJIHM MPOAYKTa PEAKIUH 110 U3BECTHBIM Macce,
00bEMY, KOJMYECTBY OJTHOTO U3 HCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITUH).

AzoTcojepxaniue OpraHn4ecKue COeTMHEHUS.



AMHHOKHCIOTHl Kak aM(poTepHble OpraHuyeckue coeauHeHus. Du3nueckne W XUMHUYECKME CBOWCTBA aMUHOKUCIOT (Ha MpHUMeEpe TIHUIMHA).
buonornyeckoe 3HaueHrEe aAMUHOKUACIOT. [lenTupl.

Benku kax mpupoHbIE BEICOKOMOJIEKYIISIpHBIE coeuHeHus. [lepBryuHasi, BTOpUYHAsI U TPETUUHASI CTPYKTYpa OelIKOB. XUMHUYECKHE CBOMCTBA OEIIKOB:
THIIPOJTU3, ICHATypalns, KaueCTBEHHbBIE PeaKIU1 Ha OCIKH.

OKkcnepuMeHTalbHbIE METO/Ibl 3YUEHHS BEUIECTB W MX IMPEBpAIlleHUni: HaONI0/IeHne U OMMCAaHNe JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpanus OeIKOB
MIPH HarpPEBaHWH, [IBETHBIE PEAKIINU OCITKOB.

BrIcOKOMOJIEKY ISIPHBIE COEIHMHEHUS

OCHOBHbIE TIOHSTHSI XHMHH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN: MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO, CTEMEeHb MONMMEPU3AINH, CPEeTHssI
MorekysapHas Mmacca. OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSAMHEHNH — MOIMMEPH3aIHsl U TIOTHKOHSH CaIIHsL.

OKcIleprMEeHTaNbHBIE METO/IBI N3YYEHHUS BEIIECTB U UX MPEBPAICHU: 03HAKOMIIEHHE C 00pa3iiaMy MPUPOTHBIX H NCKYCCTBEHHBIX BOJIOKOH, TIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzamuss MEXNpPEAMETHBIX CBsI3ed NpPU H3yYEHHM OpraHuveckod xumMuu B 10 Kiacce OCYIIECTBISETCS Yepe3 HCIONb30BaHWE KaK OO IIUX
€CTECTBEHHO-HAYIHBIX TTOHATHH, TaK U TTOHSTHH, SBIISIOMIAXCS CUCTEMHBIMU TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYIHOTO ITUKIIA.

OO0mme ecTecTBEHHO-HAYYHBIC TOHSTHS: SBIICHWE, HAYYHBIA (haKT, THUMOTE3a, 3aKOH, TEOpHS, aHAJIN3, CHHTE3, KiIacCU(HKAIWs, MEPHOANMIHOCTD,
HaOJI0/ICHIEe, N3MEPEHUE, DKCIIEPUMEHT, MOICITUPOBAHHME.

dusuka: MaTepusi, SHEPTHUs, Macca, aTOM, AJIEKTPOH, MOJIEKYJIa, SHEPIeTHUCCKHI YPOBEHbB, BEIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTRa,
(hu3mdecKre BETMYUHEI U SOIUHUIIBI UX U3MEPCHUS.

buonorus: ximerka, opranusM, 6mocdepa, oOMeH BelecTB B opraHu3Me, (OTOCHHTE3, OMOIOrMYeCKH aKTHBHBIE BemecTBa (OENKH, YTIIEBOABI, YKHUPHI,
hepmeHTHI).

['eorpacdus: MuHEpAIBI, TOPHBIE TIOPOIBI, ITOJIE3HBIE NCKOMTAEMBbIE, TOIUTHBO, PECYPCHI.

TexHomorus: MHUIIEBLIC IMPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMATAHUA, MOIOIINE CPEACTBA, JICKAPCTBCHHBIC 1 KOCMETUICCKUEC IIPETIapaThbl, MaTCpUalibl U3
HNCKYCCTBEHHBIX 1 CHHTETUYCCKHUX BOJIOKOH.



11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XHMHHU

XUMHYECKUH 37IeMeHT. ATOM. SIpo aToMa, M30TOIbl. DIEKTPOHHAS 000J0YKa. DHEPreTHYecKue ypOBHH, MOMAYPOBHH. ATOMHbBIC opOUTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacrpelelieHHst AIEKTPOHOB 110 OPOUTAISM B aTOMax AJIEMEHTOB NIEPBBIX YETHIPEX MEPHUOIOB. DIEKTPOHHASI KOHPHUTYP aIl[isl aTOMOB.

[lepronnueckuit 3axkon u [lepuoanueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa. Cs3b nmepuoanyeckoro 3akoHa u [lepuommueckoit
cucreMbl xuMudeckux snemeHToB J[. M. MeHneneeBa ¢ COBpEeMEHHOH Teopuel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMHYECKHX
3JIEMEHTOB U 00Pa3yeMBIX HMH IIPOCTHIX M CIOXKHBIX BEIIECTB 110 TPYIIaM U reproaaM. 3HaueHHe EPHOINIECKOT0 3aKOHA B Pa3BUTHUH HAYKH.

Crtpoenne BemecTBa. XUMHAYECKast CBA3b. BUIBI XUMHYECKOW CBsA3M (KOBAJICHTHASI HEMOJSPHAS W TOJSApPHAS, WOHHAA, METATN4ecKas). MexaHU3MBbI
00pa30BaHNs KOBAJEHTHOW XUMHYECKOW CBSI3M (OOMEHHBII 1 IOHOPHO-aKIENTOPHBIH ). BomoponHas cBs3b. BaneHTHOCTB. DnekTpooTpunaTensHOCTh. CTEneHb
oKucieHus. VIOHbI: KAaTHOHBI U aHHOHBI.

BemecTBa MOIEKyJIIpHOrO U HEMOJIEKYJSIPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa BELIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTb
CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUTMUYECKON PEIIETKH.

IlonATHE O AUCIIEPCHBIX CUCTEMaX. MICTHHHBIE M KOJUTOUIHBIE paCTBOPBL. MaccoBast HOJIS BEIIECTBA B PACTBOPE.

Knaccupukanus Heopranuyeckux coeauHeHui. HomeHkmaTypa HeOpraHMYecKMX BelllecTB. I'eHeTMueckass CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAUIEKAIINX K PA3IMYHBIM KIIACCAM.

Xummaeckas peaknus. Kimaccudukarmms XUMHIECKUX pEakinidi B HEOPTaHWISCKOW W OPTaHMYECKOH XUMHH. 3aKOH COXpPaHEHHUS MacChl BEIECTB, 3aKOH
COXpaHEHHs U IPEBPALICHUS YHEPTUH ITPH XUMHUYECKUX PEAKIIHIX.

CKopocTh peakiuy, e€ 3aBUCUMOCTb OT Pa3IN4HBIX (akTopoB. OOpaTrMble peakiuyu. XUMUYECKoe paBHOBecue. DaKTOPHI, BIMSIOLINE HA COCTOSHUE
xuMu4deckoro paBHoBecus. [Ipunnun Jle [larenbe.

OnekrponutHyeckas auccounanys. CUIbHbIE U cradble 37eKTpoauThl. Cpeaa BOIHBIX PacTBOPOB BEILIECTB: KUCIasA, HEUTpanbHasl, IIeIoYHasl.

OKHCIHUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKcHepruMeHTalbHbIE METOIbI U3yUCHNUS BEILIECTB U UX IIpEeBpalleHuii: neMoHcTpauus tabnun «llepuognyeckas cucrema xumudeckux 3iementos /1. U.
MenzeneeBa», U3ydeHHE MOJIENCH KPUCTAJUIMYECKUX PEUIETOK, HAOMIOJEHHWE M ONMCAaHUE NEMOHCTPALMOHHBIX M JaOOpPaTOPHBIX OMNBITOB (pa3iOKEHHE
MIEPOKCUAA BOAOPOA B MPUCYTCTBUH KaTaJIM3aTopa, ONPEAEICHHE CPENbl PACTBOPOB BELIECTB C IMOMOIIBI0 YHHBEPCAIBHOIO MHIANKATOPA, PEAKIIMH HOHHOTO
oOMeHa), TpoBeieHN e MPaKTHUECKOH padoThl «BiusiHue pazinyuHbIX (aKTOPOB Ha CKOPOCTH XUMUYECKON PEeakLumy.

Pacuérnele 3amaun.

Pacu€rel mo ypaBHEHMSIM XUMHYECKHX PEAKIUI, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETHI, pACUETHI C HMCIIOIB30BAHUEM IMOHATHS «MaccoBas IO
BEIIIECTBAY.

Heopranuyeckass Xumus



Hemeramnel. Ilonoxenue HemerauioB B Ilepuomuueckoii cucreme xumudeckux snemeHToB JI. M. MenpeneeBa U 0COOCHHOCTH CTPOCHUS aTOMOB.
dusnveckre CBOWCTBAa HEMETAJLIOB. AJUIOTPOITUS HEMETAUIOB (Ha IpUMeEpe KHCI0poia, cepbl, pochopa U yrieposa).

XuMHUECKAE CBOMCTBa Ba)KHEHIIMX HEMETAJUIOB (TalloreHOB, cephl, a3ora, (ocdopa, yriaepoma W KpeMHHS) W HMX COCTUHEHUH (OKCHIOB,
KHCIIOPOJCOEpKAIINX KUCIOT, BOJOPOJHBIX COSTUHEHUH ).

IIpumeneHne BaXXHENIIIMX HEMETAIJIOB U UX COETMHEHUH.

Meramnsl. [lonoxenne meramioB B [lepuognueckoil cucreme xumuueckux snemeHToB [ M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
obomouek atoMoB MetaiuioB. O0mme puznueckne cBoiicTBa MeTaioB. CIulaBbl METALIOB. DIIEKTPOXUMUYESCKUHN Psijl HATPSDKEHUH METaIIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIITX METAJUIOB (HATpUi, Kamuil, KaJIbIIMi, MarHUH, aTFOMIHIN, IMHK, XPOM, JKEJI€30, ME/Ib) M X COCTUHECHUN.

O6mmue crocoObl MoTy4YeHus: MeTayuioB. [IpuMeHeHe MeTaioB B OBITY M TEXHHKE.

OKcIleprMeHTaNbHBIE METOBI N3YUEHUS BEIIECTB M WX MPEBPAIICHHA: H3ydeHHE KOJIEKINN «MeTaTbl U CIUIaBbl», 00pa3lioB HEMETAIIOB, PEIIeHNE
OKCIICPUMEHTAJIBHBIX 3aJia4, Ha6JHOJIGHI/Ie " OonMcaHnue€ JEMOHCTPAIIUOHHBIX U na6opaTopHHx OIIBITOB (B331/IMO)ICI71CTBI/IC TUAPOKCHUAa aIFOMUHUA C pacTBOpaMu
KHCIIOT 1 HICHO‘IefI, Ka4YC€CTBCHHBIC PCAKIIMU HA KaTHOHBI MeTaHHOB).

Pacuérneie 3anaun.

Pacuérer maccel BemecTBa uin 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA, MAcCe MM 00BEMY OTHOTO M3 YYACTBYIOIINX B PEAKIIUHU BEIIECTB,
pacdérsl Macchl (00bEMa, KOJTHMYECTBA BEIIECTBA) MPOAYKTOB PEAKITHH, €CIIA OTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xumum B 00eCIICUEHHH JKOJOTHYECKOM, IHEPTeTHYCCKOW W THINEBOW OE301MacCHOCTH, Pa3BUTHH MEAWIMHBL [IOHATHE O HAyYHBIX MeEToAax
TTO3HAHMS BEIECTB U XUMHYECKUX PEAKIIHH.

[IpencraBnenus 06 0OMUX HAYYHBIX TPUHITUIIAX TPOMBIIIICHHOTO IMOTYIE€HUS BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB W MAaTEPHAJIOB: BAXKHEUIIFIE CTPOWUTENBHBIE MaTepHalbl, KOHCTPYKIMOHHBIE MaTepHaiibl, KPAacKH, CTEKJIO, KepaMHKa,
MaTepuaibl s DJIEKTPOHUKH, HAHOMAaTEpHaIbl, OpraHIMYECKUEe U MUHEpaJbHbIe YA0OpEHUSI.

XUMHUS W 3I0pOBBE UEIOBEKA: MPaBWJIA WCIIOIB30BAHUS JIEKAPCTBEHHBIX IPEIMapaToB, MpaBHiia 0E30MaCHOTO HCIOIB30BaHUS IPENapaToB OBITOBOM
XUMUH B TTOBCEIHEBHOMN KU3HH.

MexnpenMeTHbIE CBSI3U.

Peanmzars MeXXpeqMETHBIX CBSI3eH IPH M3yUYeHUH OOIIe M HeopraHU4ecKoi XuMud B 11 Kiacce ocyIecTBIsSETCs Yepe3 UCTIONb30BaHM € KaK OOIIHMX
€CTeCTBEHHO-HAYYHBIX TIOHSATHHA, TaK 1 MMOHITHHN, SBISTFOIIUXCS CUCTEMHBIMHA TS OTJAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIE TMOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KiIacCH(UKaIUs, MepHOANIHOCTh, HAOIO/IeHNE,
AKCIIEPUMEHT, MOJIEITMPOBAHNE, U3MEPEHUE, SBIICHIE.

Odusuka: Mmarepus, JHEPTUsA, Macca, aToOM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOI, PaJMOAKTHBHOCTHh, MOJEKYyJa, JSHEPTeTUYECKUU YpOBEHB,
BEIIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSHUE BEIECTBA, (PU3NIECKUE BETUIMHBI U €IUHUIIBI X U3MEPEHUs, CKOPOCTh.

Buonorus: knerka, opraHu3m, kocucrema, onochepa, Makpo- ¥ MUKPO3JIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOIB, TTOJIE3HBIE HCKOMIAEMbIE, TOILINBO, PECYPCHI.



TexHonorus: XuMHYECKas IIPOMBIINIJICHHOCTh, MCTAJLIyprusa, IMPOU3BOACTBO CTPOUTCIBHBIX MATCpPHUAIOB, CEIIbCKOXO03SIMCTBEHHOC IMpoOu3BOACTBO,
nmuuieBass MPOMBIIIICHHOCTD, q)apMaHCBTI/I‘-ICCKaSI MOPOMBIIIJICHHOCTh, ITPOU3BOACTBO KOCMCTHYCCKHUX IMPECMapaToB, IPOM3BOACTBO KOHCTPYKIMOHHBIX
MaTepualioB, 3JICKTPOHHAS MPOMBIIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM S ITPOT'PAMMBI I10 XMW HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaer TpeOOBaHUS K pe3yJlbTaTaM OCBOSHHS OOYHYAIONIMMHUCS MPOrpaMM CpeJHero oO0mero oO0pa3oBaHUsi (JIMYHOCTHBIM,
MeTanpeMeTHBIM | MpeAMETHBIM). HaydHo-MeTonu4eckoi OCHOBOH Ut pa3paOOTKH IIaHUPYEMBIX pe3yJbTaTOB OCBOCHHUS MPOrPaMM CPEJHEro OO0IIero
00pa3zoBaHus SBISAETCS CUCTEMHO-IESITENbHOCTHBIN TTOAXOI.

B cooTBercTBUH C CUCTCMHO-ACATCIIbHOCTHBIM ITOAX0J0M B CTPYKTYPEC JIMYHOCTHLIX PE3YJIBTATOB OCBOCHUA NPCAMETA «XuMHus» HA YPOBHE CpEAHETO
o0111ero 00pa3oBaHus BBIJCICHBI CJEAYIOIINE COCTaBISIOIINE:

OCO3HaHHWE 00YYAIOIUMHCS POCCHICKOHN IPayKIaHCKON HJCHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPE/IEIICHHTO;

HaJIMYKNE MOTUBAIINU K O6yT-IeHI/IIO;

LIeJICHAITPABIICHHOE PAa3BUTHE BHYTPEHHUX YOKICHUH JIMYHOCTH HA OCHOBE KJIIOUYEBBIX IIEHHOCTEH M UCTOPUYUECKUX TPAJAUIIMK 0a30BOM HAYKH XU MHH;

TOTOBHOCTBH M CIIOCOOHOCTD O6y‘IaIOHII/IXC$I PYKOBOACTBOBATLCA B cBoOeit JACATCIIBHOCTU HEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, IIPUCYIIUMU HeJ'IOCTHOfI
CHCTeMe XHUMUYECKOr0 00pa30BaHuUs;

HaJIMYHE TIPABOCO3HAHMS YKOJIOTMYECKON KYJIBTYpPBI M CHOCOOHOCTH CTABUTD IIENU M CTPOHUTH SKU3HEHHBIE TIJIaHBI.

JINYHOCTHBIE PE3yJabTAaTHl OCBOCHHUS IIpenMeTa «XUMHS)» NOCTUTAIOTCA B CIMHCTBE y4eOHOW M BOCIHUTATENBHON IEATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTHUECKUMH, COLMOKYJIbTYPHBIMHU, IyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH M HI€AJaMH POCCHHCKOTO TpakKJaHCKOTO OOINecTBa, NMPUHSATHIMH B
o0miecTBe HOPMAMHU M TPaBWIAMH ITIOBEJCHUS, CIIOCOOCTBYIOIIMMHM IIPOIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTU
00yJarommXxCsl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MpenMera «XUMHS» OTPaXaloT Cc(HOPMHUPOBAHHOCTH OIBITA ITO3HABATENBHOM W TPAKTUYECKOW JEATEINbHOCTH
00yJaroIMXcs MO peaTH3aliy MPHHATHIX B O0IIECTBE [IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpakAaHCKOT0 BOCTIMTAHMS

OCO3HAHMS 00YJAIOMINMHUCS CBOMX KOHCTHTYIIHOHHBIX IIPaB U 00S3aHHOCTEH, YBa)KeHHUS K 3aKOHY H ITPABOIOPAIKY;

MPEICTABICHHS O COIMAIBHBIX HOPMAaX U MPaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEeATEIBHOCTH IPH CO3IAHUM Y4eOHBIX MPOEKTOB, PEIICHUN Y4eOHBIX M MO3HABATENbHBIX 3a7ad, BBIIOIHCHIH
XMMHUYECKUX KCIIEPHMEHTOB;

CIIOCOOHOCTH IMTOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY ¥ apTYMEHTHI IPYTUX MPH aHAJIN3€ Pa3INuHbIX BHIOB Y4eOHOH e TeIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA

[EHHOCTHOT'O OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACIIIHIO OTEYECTBEHHON XHUMUMY;

YBaXXEHUSI K MIPOLIECCY TBOPUYECTBA B OOJIACTH TEOPHH M NMPAKTUYECKOTO MPUMEHEHNSI XUMHUH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAYKH €CTh Pe3yJbTatr
JUTUTENTbHBIX HAOIIOICHHUH, KPOITOTIIMBBIX YKCIIEPHMEHTAIBHBIX TIONCKOB, IIOCTOSHHOTO TPY/Ia YUEHBIX H IPAKTHKOB;

MHTEpeca U TI03HABATENbHBIX MOTHBOB B TTOJMYYEHHH U TTOCIECAYIOIIEM aHaIH3e HHPOPMAIIUH O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTE4YeCTBEHHON
XUMUH;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS

HPaBCTBECHHOI'O CO3HAHUSA, 3TUYCCKOI'O IMTOBCACHU A,

CHOCO6HOCTI/I OLICHMBATh CUTYyallUH, CBA3AHHLIC C XUMHYCCKUMHU ABJICHHUAMH, U NPHUHHUMATL OCO3HAHHBLIC PCIICHUSA, OPUCHTHUPYACH Ha MOpPAJIbBHO-
HPAaBCTBECHHLIC HOPMbI U ICHHOCTHU,

T'OTOBHOCTH OLI€HUBATh CBOE IMMOBCACHUC U IOCTYIIKH CBOUX TOBapI/IHIGI\/'I C HO3I/IHI/II7[ HPABCTBCHHLBIX U IMMPABOBLIX HOPM W OCO3HAHHUC HOCJ'ICILCTBI/II\/'I 9THUX
MOCTYITKOB;

4) popMupoBaHusi KyJbTYPHI 310POBbSI:

MOHUMAaHHUS [EHHOCTEH 3/10pOBOT0 M 0Oe30MacHOro o0pasa KM3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOMIEHHUS K COOCTBEHHOMY (HU3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOITIOICHUS TTpaBIIT O€30MaCHOTr0 00paIIeHUs C BEIIECTBAMHU B OBITY, TIOBCEIHEBHOW YKH3HH U B TPYJIOBOH JIEATEILHOCTH;

MMOHMMaHUA HEHHOCTH NPaBUJI MHAWBUAYAJIBHOI'O U KOJIJIEKTUBHOI'O 0e30I1acHOro MOBEACHU A B CUTyallUAX, YTPOXAIOUINX 3I0POBbIO U JKU3HHU HI'OJICI\/’I;

OCO3HAHUS MOCIEACTBUN 1 HEMIPUATHS BPEIHBIX IPUBBIUEK (YIOTpeOIeHNS aKOroIsl, HAPKOTHKOB, KypeHHs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘Ie6H0-HCCHe}IOBaTeHBCKOI>'I JCATCIIbHOCTH, O6HI€CTB€HHO HOJ'Ie?,HOfI, TBOp‘IeCKOﬁ u JApyrux BHIAX
NeATeIbHOCTY;

YCTAaHOBKU Ha aKTUBHOE y4acTHE B PELICHUU IPAaKTHUECKUX 3a/1a4 COL[MaIbHOM HAIpaBIEHHOCTH (B paMKax CBOEIO KJIACCa, IIKOJIBI);

HHTepeca K MPaKTUYECKOMY M3Y4EHHIO podeccuil pa3IuyHOro poja, B TOM YHCIIE HA OCHOBE IPMMEHEHUS IIPEIMETHBIX 3HAHUI 110 XUMUY;

YBa)KEHMS K TPYLY, JIFOJSIM TpyJla U pe3ysbTaTaM TPYyJOBOH AESTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBHIYaJIbHOM TpaeKTOpUM 0Opa3oBaHus, Oymaymied mpodeccuu M peanu3aluud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U IOTpeOHOCTEN 00IeCTBa;

6) 3K0J10rMYeCKOro0 BOCIUTAHMS:

9KOJIOTMYECKHU 11€71€CO00Pa3HOro OTHOIIEHHS K IPUPOAE, KaK UCTOYHUKY CYLIECTBOBAHUS )KU3HU HA 3eMIIE;

[IOHUMAaHHUS TI00aJIbHOr0 XapaKTepa SKOJIOTNIECKUX Mpo0ieM, BIUSHUA YKOHOMUYECKUX [TPOLIECCOB HA COCTOSIHUE IPUPOAHON U COLIUATBHON CpPEIIbl;

OCO3HaHUS HEOOXOIUMOCTH MCIIOJIb30BAHMS JOCTIXKEHUH XUMHUH VISl PEIICHHSI BOIPOCOB PALMOHAIBHOTO IPUPOJOIOIb30BAHUS;

AKTUBHOI'O HENPHSTHS ACHCTBUH, NMPUHOCALIMX BPEA OKPYXAlOIeH NMPUPOJHOM cpene, yMEHHs NMPOrHO3MPOBATh HEOIATrONPHITHBIE 3KOJIOTHYECKHE
MOCJIEACTBUS NPEANPUHIMAEMBIX JEHCTBUNA U IPEIOTBPALIATD HX;

HaJIW4MA Pa3BUTOTO HKOJOTMYECKOTO MBIINUICHUS, SKOJOTHYECKOH KyJIbTYPBl, ONbITa JEATENbHOCTH JKOJIOIMYECKOM HalpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCS MMH B II03HABATENbHOH, KOMMYHHMKATUBHOH M COLMAILHOW MPAKTUKE, CIIOCOOHOCTH W YMEHHsI aKTHBHO HPOTHUBOCTOATH WEOJOTHU
xeMod 00uu;

7) LeHHOCTH HAYYHOT'0 NO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOM MPaKTHKH;



MOHUMAaHHUS CIeNU(PUKH XUMHHM KaK HayKH, OCO3HAHHs €€ poilu B (DOPMHPOBAHWH PAMOHAIFHOIO HAYYHOTO MBIIIICHHUS, CO3JAHUH IETOCTHOTO
npeAcTaBieHus 00 OKpYKalolleM MHUpE Kak O €IUHCTBE MPHUPOJBI M YeJIOBEKa, B TIO3HAHUW MPHPOIHBIX 3aKOHOMEPHOCTEH W pPelIeHUH MPOOJIeM COXpaHEeHUs
HPUPOJHOrO PAaBHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JJIsSi COBPEMEHHOW IUBHIIM3AIMHU: B €€ TYMaHUCTUYECKOW HANPaBICHHOCTH U Ba)KHOH POJIH B CO3Ja HUU
HOBOM 0a3bl MaTepUalbHOW KYIBTYpBI, PELICHUH TI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, DHEPreTUYECKOW, MHIIECBOH H
9KOJIOTHYECKOH 0€30IMacHOCTH, B PAa3BHTHH MEAMIIMHBI, O0ECIICUEHHH YCJIOBUH YCIIEIIHOTO TPYAa M JKOJIOTHYECKH KOM(OPTHOW >KHU3HM KaXKIOrO HJeHa
oO1ecTna;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHUMAaHHUs CYITHOCTH METOJ0B TIO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HUCIONB30BaTh
nojyvyaeMble 3HaHHS JUISl aHAIUM3a W OOBSICHEHHUS SIBICHHH OKpPYXKAIOIIEro MUpa W TMPOUCXOAAIIMX B HEM HM3MEHEHWH, YMEHHUs JelaTh OOOCHOBaHHEIE
3aKITIOYEHISI Ha OCHOBE Hay4YHbBIX ()aKTOB ¥ UMEFOIIMXCS JIAHHBIX C IENbI0 TOJyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTLHO UCIIONB30BaTh XUMUYECKHE 3HAHMS JJISl PEIICHHUs TIPOOJIEM B PEalbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEepeca K TIO3HAHUIO U HCCIIEN0BATENBCKON JEATENBHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHUN MO XMMUU B COOTBETCTBUU
C JKU3HEHHBIMU IOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPY/a B pa3INuHbIX cepax mpodhecCHOHATBHOMN eI TeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS YIeOHOT0 MTpeaMera « XUMHUsD Ha YPOBHE CpEeTHEro o0Iero oopa3oBaHus BKIIOYAIOT!

3HaUYUMBbIE IS (OPMHUPOBAHHS MHPOBO33PEHHS] OOYYAOIIUXCA MEKIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHayYHBIE MOHATHSA, OTPaKaloIIHe
LIEIOCTHOCTh HAYYHOW KapTUHBI MHpA M CHENU(UKY METOJOB MO3HAHMSA, WCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHs, SIBICHHE,
MIpOoIIeCC, CUCTEMA, HAYIHBIN (PaKT, MPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIE0BaHNE, HAOIIOIEHNE, N3MEPEHNE, IKCIIEp IMEHT U JIPYTHE);

YHUBEpCaNbHbIE ydeOHbIE NelcTBHS (TIO3HABaTENbHBIE, KOMMYHHKATHBHBIC, PETYISATHBHBIC), oOecrednBaroiyie (opMHUpoBaHHE (YHKIIMOHAIBHOW
TPaMOTHOCTH W COITMATBHON KOMIIETEHITUH 00YJIarOIINXCS;

CHOCOOHOCTh OOYYAIOMIMXCS HMCIIONB30BAaTh OCBOGHHBIE MEXIUCIHUILTHHAPHBIE, MUPOBO33PEHUYECKIE 3HAHWS W YHUBEpCAJIbHBIE YIeOHBIE NEHCTBHS B
M03HABATEIBHOU U COL[UANBHOU ITPAKTUKE.

MeranpenMeTHble Pe3yibTaThl OTPaXKAIOT OBJAJCHUE YHUBEPCATbHBIMH YUYEOHBIMH ITO3HABATEIHHBIMU, KOMMYHHKATHBHBIMH M PEryISTUBHBIMH
NEUCTBUSIMHU.

OBiaieHue YHUBEPCAIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeHCTBHSMH:

1) 6a3oBble JOoruyYecKue JeiicTBUSA:

CaMOCTOATENBHO (OPMYITHPOBATh U aKTyalTU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

OIIPENEeNATh IENH JeITeTbHOCTH, 33/1aBast apaMeTPhl U KPUTEPHH WX JIOCTHKEHHUS, COOTHOCHUTD PE3YJIBTATHI JISITETFHOCTH C TIOCTaBICHHBIMH LEISIMU;



HCIIOJIB30BaTh IIpHU OCBOCHHUU 3HAHUN HpI/IéMI)I JIOTUYCCKOro MBINUICHUSA — BBIACIATH XapaKTCPHBIC IIPU3HAKU MOHATHUH U YCTaHaBJIUBAaTb HX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHNE IMMOHATHUA IJIA O6’L$ICHCHI/I}I OTACIIbHBIX (I)aKTOB u ﬂBJ’ICHI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KITacCU(DUKAIIMU BEIIECTB U XUMUYCSCKHX PEaKIIHIA;

YCTaHaBJIUBATL MPUUYHNHHO-CIICACTBCHHBIC CBA3U MCXKY U3YUACMbBIMU ABJICHUSAMU,

CTPOUTH JIOTUYCECKHE PACCYXKICHUA (I/IHIlyKTI/IBHI)IC, ACAYKTHUBHBIC, I10 aHaHOFI/II/I), BBIABJIATHL 3aKOHOMCPHOCTHU M IPOTUBOPCUMA B paCcCMaTpUBACMbIX
SIBJICHUSAX, Q)OpMYHI/IpOBaTB BBIBOJIbI M 3aK/IIFOUYCHU S,

MPUMEHSTh B MpPOIleCCe MO3HAHUS, MCIOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBhIBATh MOJICIBHEIE MPEJCTABICHUS —
XAUMAYECKUH 3HaK (CUMBOII) AJIEMEHTa, XUuMHUecKas popMyia, ypaBHEHHE XUMUYECKOW PEaKIIUU — MPU PEIICHUHN y4eOHBIX TT03HABATEIBHBIX U MPAKTUYECKIX
3aaa4, IpUMEHATH Ha3BaHHBIC MOJCIIbHBIC ITPEACTABJICHUA IJIA BBIABJICHHNA XapPaKTCPHBIX IMTPU3HAKOB M3y4YdC€MbIX BECIIECTB U XUMUYCCKUX peaKHHfI.

2) 6a3oBbIe HCCIE0BATENbCKUE TeHCTBUSA:

BJIaJICTb OCHOBAMHU METOJ0OB HAYYHOI'O ITO3HAHUSA BEIIECTB U XUMUYCCKUX peaKum‘/'I;

dbopMynupoBaTh TENM W 3aJla4d  HCCIICNOBAHUS, WCIIONB30BaTh TIOCTABIICHHBIE U CaMOCTOSTENHHO c(HOpMYIMpOBaHHBIE BOMPOCHl B KayecTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI 7151 (JOPMHUPOBAHUS THIIOTE3HI TIO TPOBEPKE MPABUIIBHOCTH BBHICKA3hIBAEMBIX CYKIECHUM;

BJIAZICTb HaBBIKAMU CAMOCTOATCIIBHOT'O INIAHUPOBAHUA U IMTPOBECACHUA YYCHUUYCCKUX 3KCIICPUMCHTOB, COBEPIICHCTBOBATE YMCHUSA Ha6J'IIOl];aTI) 3a XO0J0M
mpolecca, CaMOCTOATENBHO IPOTHO3MPOBATH €ro pe3ynbTar, (OpPMYyIHpOBaTh OOOOIIEHWS M BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH pE3yIbTAaTOB
HCCIICIOBAHMS, COCTABIATH OOOCHOBAHHEIN OTUET O TIpOAeTIaHHOM pabore;

pUOOPETATh OMBIT YIEHHYECKOH NCCIEI0BATENBCKON 1 IIPOCKTHOM JIEATENTbHOCTH, IPOSBIIATH CHOCOOHOCTD U TOTOBHOCTB K CAMOCTOSATEIIBHOM y TIOHCKY
METO/I0B PELICHHUS IPAKTUUECKUX 3a/1ad, IPUMEHEHUIO Pa3IMYHbIX METOA0B IO3HAHMUSL.

3) padora ¢ undopmanmeii:

OPHEHTHPOBATLCSI B PA3NMYHBIX HCTOUYHMKAX HH(pOpManuu (HAydHO-TOMYJIAPHAS JIMTepaTypa XMMHYECKOI'O COICp)KaHUs, CIpaBOYHbBIE I10COOUS,
pecypcsl MHTepHera), aHanmu3upoBaTh HH(YOPMAIMIO DPA3IUYHBIX BUAOB M (OpM MpencraBieHHs, KPUTHUECKH OLIGHUBaTh € IOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTE;

(dbopMynupoOBaTh 3alpoChl U NPUMEHATh Pa3IM4YHbIE METOXBI IIPHU IOMCKE U 0TOOpe MH(opManyu, HEOOXOOUMOH Ul BBINOMHEHUS y4eOHBIX 3a7ad
OnpenenEéHHOro TUIa;

MpHOOPETaTh ONBIT UCIIOIB30BAHUS HH(POPMALNOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHH U Pa3IMYHbBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSATENBHO BEIOUPATh ONTUMANBHYIO (POpMY IpecTaBieHrs] HH(OpMaIuH (CXeMBbI, TpaduKu, AHarpaMMBbl, TaOJIHIIBI, PUCYHKH U IPyTHE);

HCIOJIb30BaTh HAYYHBIA $I3bIK B KAayeCTBE CpEINCTBA MpH paboTe ¢ XUMHUYECKOHM WHGOpMalueld: NPUMEHSATh MEKIpeaMmeTHble ((uzndeckue H
MaTeMaTH4YeCKHe) 3HaKH U CUMBOJIBI, (hopMyIbl, ab0OpeBUaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U MPEoOPa3OBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH.

OBiaeHUue yHHBepPCAJIbHbIMH KOMMYHUKATHBHBIMU 1eHCTBUSIMM:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXIAae€MOH TeMBbl B XOJ€ OUaJora W/WIM TUCKYCCHUH, BBICKa3bIBaTh UIEH, (POPMYIMPOBATH CBOM INPEIJIOKECHUS
OTHOCHUTEJIBHO BBITIOIHEHNS PEATIOKEHHOH 3a1a4H;



BBICTYNIATh C IIPE3EHTALMEl PE3yJbTAaTOB IT03HABATEIBHOM JCSATEIBHOCTH, IOJNYYEHHBIX CaMOCTOSTENBHO MM COBMECTHO CO CBEPCTHUKAMH IIPU
BBITMIOJIHEHUN XUMHYECKOTO SKCHEPUMEHTa, MPAaKTUYECKOH pabOTHI 1O MCCIIENOBAHHMIO CBOWCTB M3YyYaeMBIX BEIECTB, pealM3alii y4eOHOro MpoeKTa H
(hopMyITUpPOBaTh BBIBOABI ITO PE3YJIbTATaM MPOBEAEHHBIX NCCIEIOBAHNH MMyTEM COTIIACOBAHUS TMO3UIUH B X0JIe 00CYKACHUS 1 00MEHA MHEHHSIMH.

OBnafeHne YHUBEPCAJBHBIMH PeryJsITHBHBIMM IeHCTBUAMM:

CaMOCTOSITENBHO IUIAHUPOBATh U OCYILECTBISATH CBOIO IIO3HABATENIBHYIO JEATENBHOCTh, ONpENeNsis €€ Lelad M 3aJadd, KOHTPOJIUPOBATh U IO MeEpe
HEOOXOJJMMOCTH KOPPEKTHPOBAThH TMpeJlaraeMblii allfrOpUTM JEHCTBHU TPH BBHIMOJHEHWH YYeOHBIX M HUCCIENOBATEIbCKMX 3a7ad, BBIOMpaTh HamOoee
3¢ GEKTUBHBIN CIOCO0 MX PEIIeHHsI ¢ YIETOM TOIYUEHHS HOBBIX 3HAHHUI O BEIECTBAX U XUMHUECKUX PEaKIIUsX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE CAMOAHaJIN3a U CAMOOLIEHKH.

HPEJAMETHBIE PE3YJIBTATBI
10 KJIACC

[Ipenmernbie pe3yapTaThl OCBOEHHS Kypca «OpraHmyuecKkas XUMHUsD) OTPaKaroT:

chOopMHUPOBAaHHOCTH MPEACTABICHUN O XUMHUYIECKON COCTABIISIONIEH eCTEeCTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XHMHHX B IO3HAHUH SBJICHUH PUPOJIBI,
B (hOpMUPOBAHWHU MBIIIICHUA U KYJIBTYPhI JUYHOCTH, €€ (PyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOUMOM /ISl pelIeHus] MPAKTUYeCKUX 3a7ad M IKOJIOTHYeCKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3[TOPOBBIO M IIPUPOTHON CPEIIE;

BIIAZICHWE CHCTEMON XMMHYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOMINE TMOHATHS (XMMHYECKHH 3JIEMEHT, aTOM, JJIEKTpOHHAas 000J0YKa
aToMa, MOJIeKyJa, BaIEHTHOCTb, 3JIEKTPOOTPUIIATETFHOCTh, XUMUYECKas CBsI3b, CTPYKTypHas (GopMyna (pa3BépHyTast M COKpalEHHas), MOk, MOJIIpHAs Macca,
MOJISIPHBIN 00BEM, YTIEPOIHBINA CKeNeT, PYHKIMOHAIBHAS TPYIIa, PaIuKal, U30MEPHs, H30MEPhI, TOMOJIOTHYECKAN PSiI, TOMOJIOTH, YTIIEBOAOP OMIbI, KUCIOPOT
¥ a30TCOAEp)KaIe COSAMHEHWS, MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COEIWHEHHS), TEOPUH W 3aKOHBI (TEOPHSI CTPOEHUS
oprannyecknx BeriecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MACCHI BEIIECTB); 3aKOHOMEPHOCTH, CHMBOIHYECKUH S3BIK XUMHH; MHPOBO33PEHY €CKHE 3HAHUS,
JIeKaIie B OCHOBE MOHMMAaHHWS TPHUYWHHOCTH W CHCTEMHOCTH XUMHYECKUX SIBICHHU, (PaKTOIOTWYECKHE CBEIEHHUS O CBOWCTBAX, COCTaBe, MONyYEHUH U
0e301acCHOM MCTIOIH30BAHUY BAKHEUIIINX OPTAaHWYECKHUX BEIIECTB B OBITY M MMPAKTHYECKON JEITEITHPHOCTH YEIOBEKa;

chOpMHUPOBAaHHOCTh YMEHHI BBISBISTH XapaKTEePHbIE MPU3HAKY TIOHSATHHA, YCTAHABIMBATH UX B3aHMOCBS3b, HCIIONB30BATh COOTBETCTBYIOIINE TTOHITHS
MIPH OTIFICAHWHY COCTaBa, CTPOCHUS U TIPEBPAIICHII OpTraHNYECKNX COeTMHEeHHI,

chOpMHUPOBAaHHOCTh YMEHHI HCIOIB30BATh XUMHYECKYIO CHMBOIIMKY JIJISI COCTABJICHUSI MOJEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHO)
(hopMyn OpraHMYECKHX BEIIECTB M YPaBHEHHH XHMWYECKUX PEaKIIMii, W3TOTABIMBATH MOJIEIM MOJEKYJ OPTaHMYECKMX BEIIECTB JUIA WJUTIOCTPAIMU X
XUMHYECKOT0 U TIPOCTPAHCTBEHHOTO CTPOSHHS,

chOpMHUPOBAaHHOCTh YMEHUH yCTaHABIMBATH MPUHAIIGKHOCTh M3YUYEHHBIX OPTaHWYECKUX BEIIECTB I10 MX COCTABY M CTPOCHHUIO K OIPENSIEHHOMY
KJIACCY/TpyTINe COCNMHEHUN (YTIIeBOMOPOBI, KUCIOPOA W a30TCOAEpKAaIINe COCSTUHEHHs, BHICOKOMOJEKYISPHBIE COSTUHEHMs), JaBaThb UM Ha3BaHHS II0
cucrematuueckoir Homenkiatype (IUPAC), a Taxke NpUBOIUTH TPUBUAIBHBIE HA3BaHUS OTJEIBHBIX OPTaHUYECKUX BEIIECTB (STHIICH, MPOIUJIEH, alleTUIIEH,



STHJICHTIINKONb, TIUNEpHH, (HeHol, (opMambIerui, aneTanbIeri, MypaBbUHAs KUCIOTA, YKCYCHas KHCJIOTa, OJCMHOBAas KHUCIIOTa, CTEApUHOBAs KHUCIIOTA,
TIII0K03a, PPYKTO3a, Kpaxmal, [eJUIi0103a, TIUIHH);

c(OPMUPOBAHHOCTH YMEHHUSI OMPEEISITh BUABI XUMHUYECKOH CBSA3M B OPraHUUECKUX COCTUHEHMX (OMMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUSI TPHUMEHSITH TOJOKEHHS TEOPUHM CTPOCHHsI OopraHudeckux BemiecTB A. M. ByriepoBa mjist 0ObSCHEHHs 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUST; 3aKOH COXPAHEHUS MACCHI BELIECTB;

c(hOPMHUPOBAaHHOCTh YMEHUU XapaKTePH30BaTh COCTaB, CTPOCHUE, (U3MUYSCKHE M XMMHUYECKHE CBONCTBA THUIUYHBIX MPEICTABUTEICH Pa3IMYHBIX
KJIACCOB OPTaHMYECKHMX BEINECTB (METaH, 3TaH, 3TUJICH, MPOIMMJICH, alleTuieH, Oyraauen-1,3, MetunOyTaaueH-1,3, OEH30II, METaHOJI, 3TAHOJI, STHJICHTJIUKOJIb,
TIIMIEPHH, (EHON, aleTadbJern], MypaBbUHAs W YKCyCHas KHUCIOTBI, TJIIOKO3a, Kpaxmall, NeJUli0103a, aMHUHOYKCYCHasi KHCIIOTa), WILIFOCTPHPOBATH
TCHETUYECCKYIO CBA3b MCXKAY HUMU YPABHCHUAMU COOTBETCTBYIOHNIUX XUMUUYCCKHUX pCaKHI/Iﬁ C UCIIOJIB30BAHUEM CTPYKTYPHBIX (bOpMYJ];

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOYHUKH YTIICBOJOPOTHOTO ChIpbsi (HedTh, MPUPOTHBIN Tra3, Yrolb), COcOoOBl WX IMepepadOTKH M
MIPaKTHYECKOE TPUMEHEHHE MPOJYKTOB NIEpEepadOTKH;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ IMPOBOAWTH BBIYMCICHUA IO XUMHWYECKUM YPaBHCHUAM (MaCCBI, O6’béMa, KOJIMYECTBA UCXOAHOI'O BEIIECTBA HJIN ITPOAYKTa
PEaKIiy 1Mo U3BECTHBIM Macce, 00BEMY, KOTMIECTBY OJHOTO M3 MCXOTHBIX BEIECTB MJIM MPOILYKTOB PEAKIINH);

C(bOpMHpOBaHHOCTB YMeHI/Iﬁ BJIAACTH CUCTEMOI 3HAHHI 06 OCHOBHBIX METOJaX HAYYHOI'O IMO3HAHUA, UCITIOJIb3YEMbBIX B XUMUU IIPU U3YUCHHUU BCIICCTB U
XUMHYECKUX SBIICHUH (HaOIroAeHne, n3MepeHne, SKCIeprUMeHT, MOJETUPOBAaHUE), MCIIONb30BAaTh CHCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATAS PEUICHUH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIIECTBAMHU M UX IIPUMEHEHUEM;

c(hOpMHPOBAaHHOCTh YMEHUU COOJTIOIaTh TIPaBUJIa MOMH30BAHNS XUMHUUECKOM TIOCYION U Ta0OpaTOPHEIM 000PYIOBAHHMEM, a TAKXKE MPABHIIA OOpaICHIS
C BEI[ECTBAaMH B COOTBETCTBHH C MHCTPYKIIMSIMH IO BBITIOHEHHUIO JTa00PATOPHBIX XUMHYECKUX OIBITOB;

chOpMHPOBAaHHOCTh YMEHHWH IUTAHWPOBATH W BEHINIONHATh XWMHYECKHH OKCIEpPUMEHT (TpEeBpaIleHus] OpraHWMYECKHMX BEIIeCTB NP HarpeBaHUH,
MONTyYeHre ATHIICHA W M3y4YeHHWE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIMH OPTaHMYECKHX BEIIECTB, JEHATYypalus OENKOB MPH HArpeBaHWH, IIBETHHIE PEaKIUU
0enTKOB) B COOTBETCTBUY C MPAaBUJIAMH TEXHHUKH O€30MMacCHOCTH IPH OOpAIIEHUH C BEUIeCTBAMHU H JIA0OPaTOPHBIM 000pyIOBaHMEM, MPEACTABISATh PE3YIbTATHI
XIUMHYECKOT0 SKCIIEpUMEHTa B JOpPMeE 3aIliCH ypaBHEHUH COOTBETCTBYIOIINX PEaKuii 1 (OpMyIHPOBATH BRIBOABI HA OCHOBE 3TUX PE3yIbTATOB;

chOpMHUPOBAaHHOCTh YMEHHI KPUTHYECKH AHATM3WPOBATH XUMHUYECKYI0 HH()OPMANHWIO, MMONy4aeMyI0 W3 Pa3HBIX HWCTOYHHKOB (CPEACTBa MacCCOBOM
nHpopMmarun, UHTEpHET U APYTHX);

chOopMHUPOBAaHHOCTh YMEHUH COOMIOAATH MpaBUiIa IKOJOTHUECKH [IEIECO00Pa3HOro MOBENEHUS B OBITY U TPYIOBOHM NEITETHHOCTH B IENSAX COXpaHEHHS
CBOET'O 37I0POBBSI M OKPYXAIOIIeld MPUPOAHON Cpeibl, 0CO3HABATH OMACHOCTh BO3IEUCTBHS HA JKUBBIE OPTaHU3MBI ONMPENENEHHBIX OPTaHUYECKHX BEIIECTB,
mornMast cMbich mokasartens [1JIK, mosicHsITh Ha mpuMepax CriocoObl YMEHBIIIEHHUS U TPEIOTBPAIEHNAS X BPEIHOTO BO3IEHCTBHS HA OPTaHNU3M YeJIOBEKa;

JUTS O0YYaOINXCs C OrPAHUYEHHBIMHA BO3MOXKHOCTSIME 3/I0OPOBbSI: YMEHHE MIPUMEHSITh 3HAHH 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB U
XUMHUYECKUX SBIICHUH;

JUTSL CIIENBIX U CIIA0OBUISIINX O0YYarOMINXCsl: YMEHHUE UCTIONB30BaTh Penbe(hHO-TOUEUHYI0 cucTeMy obo3Hadenuit JI. bpaiins s 3amvcn XuMU4ecKux

hopmy.



11 KJIACC

[IpeamerHbIe pe3ynbTaThl 0cBoeHHsI Kypca «O0Imas 1 HeopraHuuecKasi XUMHUSD OTPaXaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUN: O XMMHUYECKOW COCTaBJISIIONICH €CTECTBEHHO-HAYyYHOW KapTHHBI MHUpPa, POJIM XUMHH B TO3HAHWUH SIBICHUI
NpHUPOAbI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIBTYPHl JIMYHOCTH, €€ (YHKIMOHAIBLHOH TIPaMOTHOCTH, HEOOXOAWMOW IJisi PEIICHHS MPaKTUYEeCKHX 3ajad M
9KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIIGHHS K CBOEMY 37I0POBBIO U IPUPOITHOH Cpe/ie;

BJIJICHME CHUCTEMOW XUMHYECKMX 3HAHMH, KOTOpas BKJIIOYACT: OCHOBOIOJATAOIINE TMMOHATHS (XMMHYECKU JJIEMEHT, aToM, H30Tom, S-, P-, O-
JJIEKTPOHHBIE OPOUTANI aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN O00BEM, BAIGHTHOCTH, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCIICHHS, XUMHUYECKas CBS3b
(xoBaneHTHAsI, MOHHASI, METAJJIMYECKasi, BOJOPO/HAS), KPUCTAJUINYECKasl PEMIETKA, THUITBI XUMHYECKHUX PEAKLUH, PacTBOp, SNIEKTPOIMUTHI, HEIJIEKTPOIHUTEHI,
IIEKTPOIUTHYECKAS TUCCOIMAIINS, OKHUCIUTENb, BOCCTAHOBUTENH, CKOPOCTh XMMHYECKOM pPEaKIN{, XMMHYECKOE PAaBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
3NIEKTPOJIMTUYECKON JuccolManuu, nepuonnueckuid 3akoH JI. M. MeHneneeBa, 3aKOH COXpPaHEHMS MAacChl BEUIECTB, 3aKOH COXPAaHEHUS U MPEBPalllCHUS
SHEPTHH TPU XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIIMEe B OCHOBE IMOHWMAaHUS
MPUYMHHOCTH W CHCTEMHOCTH XWMHUYECKUX SBIIEHHH, (DaKTOJOTHYECKHE CBEAECHUS O CBOWCTBAX, COCTaBe, MOMYYEHHH W O€30MacHOM HCIOIb30BaHHUH
BKHEHWIITNX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON NESITETHHOCTH YEIOBEKa;

chOopMHUPOBAaHHOCTH YMEHHH BBISBISATH XapaKTePHBIE MPU3HAKY TOHATHH, YCTaHABIMBATH WX B3aMMOCBS3b, MCIIOIBb30BATh COOTBETCTBYIOIINE TTOHATHS
MIPH OTIFICAHNY HEOPTaHMYECKUX BEIIECTB U X IIPEBpaIlleHH;

c(OPMHUPOBAHHOCT, YMEHUH HCIONB30BaTh XMMHUYECKYIO CHMBOIUKY JIUIsI COCTaBiieHHs] (DOPMYN BEIIECTB M YPaBHEHWH XWMHUYECKAX PEaKInH,
cucrematuueckyro HoMmeHknaTypy (IUPAC) u TpuBHMajabHBIC Ha3BaHHS OTAEIBHBIX HEOPraHUYECCKUX BEIIEeCTB (YrapHbIM Ia3, YIJCKHCIBIA ra3, aMMHaK,
raméHasi I3BeCTb, HeranéHas N3BeCTh, IUThEBAs COJa, MUPUT U IPYTHE);

chOpMHUPOBAaHHOCTh YMEHHI OMPEAENSATh BAICHTHOCTh M CTEIEHb OKHCICHHS XUMHYECKHX DSJIEMEHTOB B COCIMHEHHUSX Pa3IIMYHOTO COCTaBa, BHUJ
XUMHYECKON CBSI3M (KOBaJEHTHAs, MOHHAS, METAIUTMYECKasi, BOAOPOAHAS) B COSOHHEHNSX, TUI KPUCTAJUIMYECKON PEmETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYIISIpHAasl, HOHHASI, METaJUTMYeCKas ), XapaKkTep Cpebl B BOMHBIX paCTBOPaX HEOPTaHUIECKUX COEINHEHHI;

chopMUPOBAaHHOCTH YMEHHUI yCTaHABIHUBATH MTPUHAUICKHOCTh HEOPTAaHUIECKUX BEIECTB IO UX COCTAaBY K OMpPENeNEHHOMY KIIacCy/TpyIITe COear HEHUI
(pocTeie BelecTBa — METAJUTBI 1 HEMETAILTBI, OKCHJIBI, OCHOBaHUS, KHCIIOTHI, aM()OTEePHBIE THAPOKCUIBI, COJIH);

chOpMHUPOBAaHHOCTh YMEHHH pacKphIBaTh CMBICH Tepuomudeckoro 3akoHa Jl. . MeHnmeneeBa W JEMOHCTPHPOBATh €r0 CHCTEMATH3UPYIOIIYIO,
OOBSICHUTENBHYIO ¥ TIPOTHOCTHYECKYIO (DyHKIIHH;

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepPH30BaTh SJIEKTPOHHOE CTPOSHHE aTOMOB XHMHUYECKHX 3JIeMeHTOB 1—4 mepmomoB [lepmommdeckoil cucTeMsbr
XuMHUUecKux dneMeHToB [I. Y. MeHeneeBa, UCONb3ys TOHATHS «S-, P-, 0-3JIEKTPOHHbBIC OPOUTAIINY, «IHEPTETHUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS! CBOMCTB XMMHYECKMX DJIEMEHTOB M WX COEIWHEHHWH Mo mepuojgam W rpynmnam llepmomuveckoi crucrtembl XuMU4eckux snemeHToB J[. H.
Menneneena;

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepu3oBaTh (ONMUCHIBAThH) OOIIME XWMHUYECKHE CBOWCTBA HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
MONTBEPKIATh CYNIECTBOBAHWE TE€HETUYECKOW CBSI3M MEXKIY HEOPraHWYeCKHMH BEIIeCTBAMH C IIOMOIIbIO YPABHEHHWN COOTBETCTBYIOIIMX XHUMHYECKUX
peaxiuii;



cOPMUPOBAHHOCT YMEHHUsSI KIACCH(PHUIUPOBATH XUMHYECKAE PEAKIHMH IO Pa3IMYHbIM TpU3HAKaM (YUCIY M COCTaBy pEarupyrolrX BEICCTB,
TeroBomy 3¢ dexTy peakiuu, U3MEHEHUIO CTEICHEH OKUCIICHNUS DJIEMEHTOB, OOPAaTHMOCTH PEaKIIMH, YUACTHIO KaTalu3aTopa);

c(hOPMHUPOBAaHHOCTh YMEHHUH COCTaBJIATh YpPaBHCHMS PEAKIUN Pa3IMYHBIX THUIIOB, MOJHBIC M COKPAIIEHHBIC YPaBHECHUS PEaKIMii MOHHOro oOMeEHa,
YUUTBIBas YCIOBUS, PU KOTOPBIX 3TU PEAKLIMU UIYT 10 KOHLA;

c(OPMUPOBAHHOCT, YMEHUH IMPOBOAWTH PEAKIMH, MOATBEPXKAAIONIME KaueCTBEHHBI COCTaB PAa3MHUYHBIX HEOPTaHWYECKHX BELIECTB, PAacllO3HABATH
OMBITHBIM ITyTEM MOHBI, TPUCYTCTBYIOIIIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH MOCPEICTBOM COCTaBJIECHUS DIIEKTPOHHOTO OanaHca
3TUX PEAKLM;

c(OPMUPOBAHHOCTH YMEHUI OOBSCHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOH peaklMu OT pa3iIM4HbIX (DaKTOPOB; XapakTep CMEIEHUsS XUMHUYECKOT O
pPaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO Bo3aekcTus (mpuHiuil Jle Illarense);

chOpMHPOBAaHHOCTh YMEHHUU XapaKTEPH30BATh XNMUYECKHE MPOLIECCHI, JISKAIFie B OCHOBE MPOMBIIIIEHHOTO MOMYYeHHs CEpPHOW KHCIOTHI, aMMHaKa, a
Takxke CPOPMUPOBAHHOCTh TIPENICTABIICHHI 00 OOIIMX HAyYHBIX PUHIIUIIAX M SKOJIOTMYECKUX MTpodJieMax XUMHUECKOTO POU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHH MPOBOIUTH BBIYHCICHHS C HCIIONB30BAHHWEM IOHSTHS «MaccoBasi JOJS BEIIeCTBA B PacTBOPE», OObEMHBIX OTHOIIEHUN
ra30B MMPH XUMUYECKUX PEAKIIUSIX, MACChl BEIECTBA WIH 00BhEMA ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJIHOTO M3 YYacTBYIONIUX B
peaKIny BEIEeCTB, TEIIOBOro 3¢ (eKTa peakini Ha OCHOBE 3aKOHOB COXPaHEHUSI MACChl BEIIECTB, IIPEBPAIICHIS U COXPaHEHHsI SHEPTUH;

c(OpPMHUPOBAHHOCTH YMEHHIA COOITIOIATH MTPABHJIA MTOJTH30BAHUS XUMHUECKOH MOCYI0H 1 Tab0paTOpHBIM 000 PYIOBAHUEM, a TAKKe MPaBUIIa O0paIICHHS
C BEIECTBAaMH B COOTBETCTBHH C MHCTPYKIMSIMH IO BBITIOHEHHUIO J1a00PATOPHBIX XUMHYECKIX OIBITOB;

chOopMHPOBAaHHOCTh YMEHUU TUIAHUPOBATH W BBHITOIHATh XMMHYECKHH SKCIIEPUMEHT (pa3iioykeHre EPOKCHAa BOAOPOa B MPUCYTCTBUH KaTaIn3aropa,
olpeneNieHrne Cpeapl PaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCANBHOTO MHIWKATOPA, BIMSHUE PAa3NUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOH peakIuu,
peaxIy HOHHOTO 0OMeHa, KaueCTBeHHbIE PeakIuu Ha cynb(]ar-, KapOOHAT- ¥ XJIOPHUI-aHHOHBI, HA KATHOH aMMOHUS, PElIeHrne SKCIIePUMEHTAIBHBIX 3aad 10
TemMaM «Metaiuieh» 1 «HeMeTamTsry) B COOTBETCTBUH C MPAaBHIIAMU TEXHUKH 0€30MAaCHOCTH IpH OOpAIeHNH C BEMIECTBAMHU U JTa0OPaTOPHBIM 000D yI0BaHUEM,
MIPEJCTABIIATH PEIYIBTATHl XUMHUYECKOTO IKCIIEpPUMeEHTa B (hopMe 3alliCH YpaBHEHHUI COOTBETCTBYIOIINX PEAKIHA ¥ ()OPMYIIMPOBATH BHIBOJIBI HA OCHOBE 3THUX
pE3yNnbTaTOB;

chOpMHUPOBAaHHOCTh YMEHHI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYI0 HH(OPMAIWIO, TOIy9aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CPEICTBa MacCOBOM
KOMMYHUKanuu, IHTepHET U Ipyrux);

chOopMHPOBAaHHOCTh YMEHUH COOMIOAATH MpaBUiIa IKOJIOTHYECKH I1eTIeCO00pa3HOro MOBEASHNUS B OBITY M TPYAOBOH JEATENBHOCTH B MEISIX COXPaHEHUS
CBOErO 3/I0POBbS U OKPYKAKOIIEH NMPUPOJHONU CpEelbl, OCO3HABATh OMACHOCTh BO3INEUCTBUS HA KUBbBIE OPraHU3Mbl ONPEIACIEHHBIX BEIIECTB, IOHUMAas CMBICI
mokazatens [1/IK, moscHsITh Ha mpuMepax criocoObl YMEHBIIICHUS U TPEAOTBPAIIEHIS KX BPEIHOTO BO3ICHCTBHUS Ha OPTaHU3M YEIIOBEKa;

JUTS O0YYaOIUXCs C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBBSI: YMEHHE MPUMEHSITh 3HAHHsI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUH;

JUTSL CIIENBIX U CIIA0OBUISIINX O0YYarOMIMXCS: YMEHHE UCIIOIh30BaTh pelbepHO-TOUeUHYI0 cucTeMy obo3Hadenuit JI. bpaitns s 3amucn XuMU4ecKux

hopmy.



TEMATHUYECKOE IIVTAHUPOBAHME

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3 1 https://resh.edu.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2 https://resh.edu.ru/
HenpenenbHbie yrieBoI0poabl: AIKEHBI,
2.2 pedl - HOPOA 6 1 https://resh.edu.ru/
AJKaJUEHbI, AIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 https://resh.edu.ru/
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U
2.4 PHPOA r HOPOA 3 1 https://resh.edu.ru/
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3 https://resh.edu.ru/
Anbnerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHA P 7 1 https://resh.edu.ru/
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Uroro mo paznueny 13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMHHOKHACIIOTHL. beku 3 1 https://resh.edu.ru/

Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tmactmaccel. Kayayku. Bonokna 2 https://resh.edu.ru/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2



https://resh.edu.ru/
https://resh.edu.ru/

11 KUIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J. . Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertamb
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS ¥ )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3




MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 Bxomanas koHTpOJIbHAS paboTa. 1
[Ipenmer oprannyeckoi
xuMuHn. Teopust CTpoeHUs
2 P p . 1 https://resh.edu.ru/
OpraHWYEeCKUX coenuHeHnii A. M.
bytneposa, €€ OCHOBHBIE TIOJIOKEHHUS
[IpencraBnenue o Kinaccuuxanuu
OpraHMYECKUX BEIECTB.
3 Homenknarypa (cucremMaruueckasi) u 1 https://resh.edu.ru/
TPUBHUAJIbHBIC HA3BAHUSI OPTAHUYECKUX
BEIECTB
AJKaHBI: COCTaB U CTPOEHUE
4 . p ’ 1 https://resh.edu.ru/
TOMOJIOTHYECKUHN Psifl
5 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 https://resh.edu.ru/
DTWIEH U MPONUJIEH — MPOCTEUIINE
6 P P 1 https://resh.edu.ru/
MIPE/ICTAaBUTEIH aJTKEHOB
[IpakTuueckas pabora Ne 1.
7 «IlonyueHue 3TUICHA U U3YYEHHUE €TO 1 1 https://content.edsoo.ru/lab/
CBOMCTB»
Anxanuensl. byranuen-1,3 u
8 MetunOyraauen-1,3. [lonyuenue 1 https://resh.edu.ru/
CUHTETUYECKOTO KaydyKa U pe3UHbI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://content.edsoo.ru/lab/
https://resh.edu.ru/

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSI.
AneruiieH — npocTtermunit
MIPEJICTAaBUTENb AJIKHHOB

https://resh.edu.ru/

10

ApeHsl: 6EH30J U TOTYOJI.
TOKCMYHOCTBH apeHOB

https://resh.edu.ru/

11

['eneTnveckas CBsI3b YraeBOI0POIOB,
MIPUHAVISKANUX K PA3TUIHBIM
KJaccaM

https://resh.edu.ru/

12

[IpupoHbIE HCTOYHHUKHN
YIJIEBOJIOPOJIOB: IPUPOJHBIN r'a3 U
MONYyTHBIE He(TAHbIE ra3bl/

https://resh.edu.ru/

13

[IpupoHbIE HCTOYHHUKHN
YIJI€BOJOPOJOB: HEPTh U MPOAYKTHI €€
niepepaboTku/

https://resh.edu.ru/

14

KonTtponbHas padoTa mo pasaery
«YraeBoaopoast"

15

HpenenLHHe OJHOATOMHBIC CIIMPTHI:
METaHOJI 1 3TaHOJI. Boz[opolea;I CBA3b

https://resh.edu.ru/

16

MHuoroaToMHEIE CIIMPTHI:
OTUJICHIJIMKOJIb U INIMOCPUH

https://resh.edu.ru/

17

denon: CTPOCHUC MOJICKYIJIbI,
(I)I/ISI/I‘IeCKI/Ie U XUMHWYCCKHEC CBOﬁCTBa,
IIPUMCHCHUC

https://resh.edu.ru/

18

Anbnerunsl: GopMaibaerua u
aneTaibIerua. AeToH

https://resh.edu.ru/

19

OJIHOOCHOBHLIC MMpEACIIbHBIC
Kap6OHOBLIC KHCJIOTBI: MYpaBbUHAA U

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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yKCyCHast

BrrunciieHus o ypaBHEHHIO

20 XUMHUYECKON peaKiuu

21 Meratt i ran — npocreiuie https://resh.edu.ru/
MIPEJICTABUTEITH AJTKAHOB
[IpakTnueckas padbora Ne 2.

22 «CBoMCTBa pacTBOpa yKCYCHOM https://content.edsoo.ru/lab/
KHCIIOTBD)
CreapuHOBasi U OJICMHOBAsT KUCIIOTHI,

23 KaK MpeACTaBUTEIN BBICIINX https://resh.edu.ru/
KapOOHOBBIX KHUCJIOT

24 MpLia Kak coJu BI)ICHII/I\)'( KapOOHOBBIX httos://resh.edu.ru/
KHCJIOT, UX MOTOIIee IeHiCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ 'uaponu3 https://resh.edu.ru/
CJIOKHBIX 3(hUpPOB

26 KUPEI: THpOIIHS, IPUMEHEHHC, https://resh.edu.ru/
OuoJoruuecKas poJib KUPOB
VYrneBopl: cocTas, Kiaccuukarius.

27 Baxneiimme npeacTaBuTeNu: https://resh.edu.ru/
TIII0K03a, PPyKTO3a, caxapo3a

28 Kpaxmant it neationosa iax https://resh.edu.ru/
MIPUPOIHBIE TIOJIUMEPHI
O6001eHue mo pasaeny

29 «Kucnopoxaconepsxkamiye
OpraHUYECKUE COCTUHEHHS

30 AMUHBI: METHJIAMHUH U aHUJIUH https://resh.edu.ru/

31 AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE https://resh.edu.ru/
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OpPraHUYeCKUEe COCAMHEHHS , UX
ouosiornyeckoe 3Hauenue. Ilenrumsl.

32 [IpomexxyTodHasi aTTecTanusl. 1
33 beiat kak MpHpozbie 1 https://resh.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COECIMHEHMSL.
OcHOBHBIE IOHATHS U METObl CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 https://resh.edu.ru/
[InacTmacchl, kKayqykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMu4eckux djementoB /.M. MennaeneeBa B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BeniectBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacc/ Kysnenosa H.E., I'apa H.H., JIéskun A.H.; nox penakuueii npodeccopa Kapiopoii A.A., AKinoHepHOe
obmectBo «M3aatenscTBO «IIpocBenieHne»
* Xumus, 11 knacc/ Kysnenosa H.E., JIéskun A.H., [llatanos M.A., AkuronepHoe o61iectBo «3narenscTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HaconoBa A.E. Xumus B Tabnunax. 8—11 kinaccel. CripaBo4HOE 1mocooue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-klass-bazovyy-uroven-metodicheskoe-po/

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/

https://edsoo.ru.
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