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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YpPOBHE CpelHEro obmiero oOpa3zoBaHMs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOCHMs GeaepaibHol 00pa3oBaTebHON
nporpamMmsl  cpeaHero obmiero oo6pazoBanus (DPOII COO), mnpeacTaBIEHHBIX B
®denepanibHOM TOCyAapCTBEHHOM oOpa3oBatenbHOM cTangapte COO, ¢ yuérom Konuenmum
npernojaBaHus y4eOHOro rmpeamMeTa «XUMHs» B 00pa30BaTENbHBIX OPTraHU3ALUAX
Poccuiickoii @enepanun, peanu3yrOIIMX OCHOBHBIE 0OOpa30BaTElIbHbIE NPOrPAMMBI, M
OCHOBHBIX MoJoKeHui «CTparterun pa3Butus BocnuTanus B Poccuiickoit denepanuu Ha
nepuon a0 2025 roga» (Pacniopsbkenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJXOJIOB K pa3pabOTKE MPOrpaMMbl MO XHUMHH, K OINpPEACICHUIO 00IIei
cTpareruu OOy4YeHUs, BOCHUTAHMUS M pPa3BUTUS OOYYarOIIMXCS CpPEACTBAMH Y4YEOHOIO
npeamera «Xumus» 1t 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIENTYaIbHbIE
nosnoxeHuss ®I'OC COO o B3auM0OOYCIOBICHHOCTH I1IEJICH, COAEpKaHUs, Pe3yJIbTaTOB
oOyueHusi U TpeOOBAHUN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, TOJy4aeMOE€ BBIMYCKHUKaMH 0011e00pa3oBaTebHON
OpraHM3aliM, SBJSETCS HEOThEMJIEMON YacThio HUX oOpa3oBaHHOCTH. OHO CIIyXHUT
3aBEPILAIOIIMM 3TAOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIMX LIEJIOCTHOW CHCTEME XMMHUYECKOro oOpa3oBaHUA. DTH
LIEHHOCTU KacaroTCsl TMO3HAHHUsS 3aKOHOB MPHUPOAbI, (HOPMHUPOBAHMS MHUPOBO33PEHUS U
oO1el KyJIbTypbl UETIOBEKA, a TaK)Ke AKOJIOTMYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pPOBBIO U PUPOJIHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00y4arOIIUXCS HA
YpOBHE CpeaHEero oO0Iiero oOpa3oBaHUsl CpPEICTBAMU YYEOHOro mpeaMeTa «XUMUs»,
coliepKaHUEe M TIOCTPOCHHE KOTOPOTO OMpeNeseHbl B MPOrpaMMe MO XUMHUU C YYETOM
cnenuUK HayKd XUMHH, €€ 3HaYeHUs B MO3HAHWU MPUPOJBI U B MAaTEPUAIBHOU >KU3HU
oOliecTBa, a Takke C Y4YETOM OOIMMX IeNed M MPUHIUIOB, XapaKTEePU3YIOLIUX
COBPEMEHHOE COCTOSIHHME€ CHCTEMBI CpefaHero olmiero oOpa3oBanus B Poccuiickoi
denepanum.

XUMHSI KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIpaeT ocoOyl poyib B

COBPEMEHHOW IUBWIM3AIMHM, B CO3/JaHUU HOBOHM 0a3pl MaTepuaabHOW KynbTypbl. OHa



BHOCHUT CBOW BKJIaJ B (DOpMUPOBAHHE PAIMOHATILHOIO HAYYHOTO MBILIUICHHS, B CO3JaHUE
[IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE Kak O €IMHCTBE MPUPOILI U YEIOBEKA,
KoTopoe @QopMupyercs B XHMHH Ha OCHOBE ITOHMMAaHUS BEIIECTBEHHOIO COCTaBa
OKPY’KAIOILIEro MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOCHHEM BEILECTB, NX CBOMCTBAMHU
¥ BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUS.

TecHo B3aWMOJEHCTBYST C JAPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPYyAa U
KU3HH KaXA0ro wieHa oOmectBa. CoBpeMEHHas XMMHA KaK HayKa CO3MJaTeIbHas, Kak
HayKa BBICOKMX TEXHOJIOTMH HampaiieHa Ha pelIeHHe IVI00ATbHBIX MPOOJIEM YCTOHYHBOTO
pPa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, IHILEBOM, 3KOJOTHYECKON
0€30MacHOCTH U OXPaHbI 3J0POBBS.

B cooTBeTcTBHM € OOIMIMMHU LIETSMU U NPUHIUIIAMHU CPEIHET0 OOIIero oOpa3oBaHMs
coaepxkanre mpeamera «Xumus» (10-11 kmaccel, 0a30BBII  ypOBEHb H3YUCHHUS)
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO IOATOTOBKY OOYyYaroluXcs,
HEOOXOJUMYI0 UM 17 BbIPA0OTKM MHMPOBO33PEHUYECKHX OPHUEHTUPOB, YCIEUIHOTO
BKJIFOYEHHUS] B JKM3Hb COLIMYMA, MPOJODKEHHS OOpa3oBaHUs B PA3IMYHBIX OOJACTAX, HE
CBSI3aHHBIX HEITOCPEJICTBEHHO C XUMHEM.

CocTapisOmUMH TIpeAMeTa «XUMHUsD SBISIOTCS 0a30Bble Kypchl — «Opranuyeckas
xumus» U «O0mas ¥ HeOpraHuyecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHHM MO HEOPTaHUYECKOW XUMUU
(c BKIIOYEHMEM 3HAHMM M3 OOIIE XMMHUHM) W OpraHudecko xumuu. PopMupoBaHUE
JAaHHOM CHUCTEMBbl 3HAaHUW TMPU HU3YYCHUHU TMpeAMeTa OOecrHedynBaeT BO3MOXKHOCTD
pPacCMOTPEHHsI BCEr0 MHOTOOOpa3usi BELIECTB HAa OCHOBE OOIIMX MOHSTHH, 3aKOHOB H
TEOPUMN XUMUH.

CtpykTypa coaepkanus KypcoB — «Oprannueckas xumus» #u  «OOmas u
HEOpraHuveckas XUMHs» cOpMHUpPOBaHA B MPOrpaMMe MO XUMHH HAa OCHOBE CUCTEMHOTO
MOJIX0Ja K M3yYEHUIO0 yueOHOro mMaTtepuana u o0yciaoBlIeHAa UCTOPHUYECKH 00OOCHOBAaHHBIM
pa3BUTHEM 3HAHMI Ha ONPENEIEHHBIX TEOPETHYECKUX YpoBHAX. Tak, B Kypce
OpPraHWYECKOM XUMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUH

CTPOCHUS OPraHUYCCKHX COGHHHCHHﬁ, a4 TakKXXC Ha YPOBHC CTCPCOXUMHUUCCKUX U



AJIEKTPOHHBIX NPEJICTaBICHUNH O CTpoeHMHU BemiecTB. CBeaeHMsl 00 M3y4yaeMbIX B Kypce
BEIIECTBAX JAOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB J0 CIOKHBIX OMOJIOTMYECKN aKTUBHBIX
coequHeHU. B Kypce opraHnyeckoil XMMHUU MOTYYaroT pa3BUTHE CHOPMUPOBAHHBIE Ha
YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUs NEPBOHAYAIBHBIE MIPEICTABICHHSI O XUMUYECKOU
CBSI3M, KJIACCHU(PUKAIMOHHBIX MPHU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX
CTPOEHMS, O XUMUYECKON PEAKIIUU.

[Ton HOBBIM yIJIOM 3peHUs B IpeaMeTre «XUMHs» 0a30BOr0 YPOBHSI pacCMaTpPUBAETCS
W3Y4YEHHBI HAa YpOBHE OCHOBHOrO 0OO0HIEro oOpa30BaHHs TEOPETHUECKHI MaTepuan u
(dakToIOrHYecKrue CBEACHHS O BEILECTBAX M XMMHUYECKON peakiuu. Tak, B YaCTHOCTH, B
Kypce «O011ast 1 HeopraHu4ecKasi XMMHsD» 00y4aroIMCsl IPEI0CTABIISETCS BO3MOXHOCTD
OCO3HaTh 3HaYEHUE MEPUOJIMYECKOT0 3aKOHA C OOLIETEOPETUYECKUX U METO/I0JIOTUYECKUX
NO3UIMI, TIIy0XXe MOHATh HCTOPUYECKOE M3MEHEHHME (QYHKIMH 3TOr0 3aKOHa — OT
000011ar01Iel 10 OOBSICHAIOIEH U TPOTHO3UPYIOIICH.

EnuHas cucreMa 3HaHMN O BaXKHEHIINX BEILECTBAX, UX COCTABE, CTPOCHHUU, CBOMCTBAX
YU IPUMEHEHUH, a TAKXKE O XMMHYECKUX PEAKIUAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSIX
MpPOTEKaHUs JONoJHAeTca B Kypcax 10 wm 11 kmaccoB »sneMeHTaMHM COAEpKaHMS,
UMEIOIUMH KYJIbTYPOJIOTHUECKUNA U MPUKIAJAHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT
IIOHMMAHUIO B3aWMOCBSI3M XUMHM C JPYTMMHM HAayKaMH, pAaCKpbIBalOT €€ poJib B
MO3HABATEJIbHOM M TMPAaKTUYECKOW MESITEeIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHMTAHHIO
YBOXEHMUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTUUYECKUX MPUIOKEHHM
XUMUH, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO M JINYHOCTHO 3HAYMMBIX
npo0sieMax, CBSI3aHHBIX C XMMHEH, KpUTHUECKU OCMBICIUBATh MH(OPMALIUIO U TIPUMEHATh
e€ JUId MOIOJHEHWS 3HAHWM, pElIEHUS WHTEUIEKTYaJIbHbIX M 3KCIEPUMEHTAIbHBIX
MCCJIEI0OBATENbCKUX 3aa4. B 1enomM coxepxanue yueOHOTo npeaMera « XUMHUs JaHHOTO
YpOBHS ~ HM3y4y€HUS  OpPUEHTUPOBAaHO  Ha  (opMHUpOBaHME y  OOydaroIIUXCs
MHUPOBO33PEHYECKONM OCHOBBI Il TOHMMaHHS (QUIOCOPCKUX UACH, TaKuX Kak:
MaTepUaIbHOE E€AMHCTBO HEOPTaHWYECKOTO U OPraHMYEeCKOro MHUpa, OOYCIOBICHHOCTb
CBONMCTB BELIECTB UX COCTABOM M CTPOECHHUEM, ITO3HABAEMOCTDH ITPUPOJHBIX SIBJICHUM ITyTEM
HKCIIEPUMEHTA U PELICHUs NMPOTUBOPEUMH MEXAY HOBBIMU (PaKTaMU U TEOPETHUECKUMHU

MMpCAINOCbIJIKAMH, OCO3HAHUC POJIM XMMHWH B PCIICHUN 3KOJOTHMYCCKHUX HpO6HeM, a TaKiKEC



npo0sieM cOepexeHus: SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHUSI HOBBIX TEXHOJIOTHH U
MaTepraloB.

B mumame pemeHus 3agad BOCTMTAHHS, PAa3BUTHS M COIHAIM3AIMH OOYJArOITUXCS
NPUHATHIE NPOrpaMMOM MO XMUMHUHU MOJAXOAbI K ONPENEICHUIO COAEPkKAHUSA U MOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMHUPOBAHHWE YHUBEPCATbHBIX YYEOHBIX JIEHCTBHIA,
UMEIOIMX 0a30BO€ 3HAUCHUE [IJIS PA3IUYHBIX BUIOB JCATEIHHOCTH: PEUICHUS MPOoOIIeM,
MOMCKa, aHan3a U oOpaboTKM HH(pOpPMAIUU, HEOOXOIUMBIX IJisi MPUOOPETCHUS OMbITA
MPAaKTUYECKOM W HCCIEJOBATENbCKON JESITENbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B
MMO3HAHUU XUMUHU.

B npakTuke npenomaBaHusi XMMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHws,
TaKk M Ha YpPOBHE CpeaHero ooOumero oOpa3oBaHMs, MPU ONPENEIECHUU COJEpKATEIbHOU
XapaKTEpUCTHUKHU LN U3y4eHUS MPEAMETa HANPABICHUEM MEPBOCTENIEHHON 3HAYUMOCTHU
TPAIUIIUOHHO TPU3HAETCA (POPMHUPOBAHUE OCHOB XHMHUYECKOM HAyKHM Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKOU AECATEIbHOCTH YEJIOBEKAa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAWYECKOW TOYKH 3pPEHUS TaKOM MOAXOI K
OTIPENICJICHUIO 11eJIeH N3YUeHHUS TIPEeAMETA SIBJISICTCS BIIOJHE ONIPaBIaHHbBIM.

CornacHo JaHHOUM TOYKE 3PEHUS IJIaBHBIMH LEISMU U3YUEHUS MpeIMeTa « XUMHUS Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBisItOTCS:
dbopMUpOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIEkKAT KIFOUEBBIE IOHSTHS,
(dbyHIaMEHTAIbHBIE 3aKOHBI U TEOPUHM XUMHHU, OCBOCHME S3bIKa HAyKW, YCBOCHUE H
MMOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;
dbopMupoOBaHME U Pa3BUTHE TPEACTABICHUN O HAYyYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX peakIui, HEOOXOAUMBIX ISl MPUOOpPETEHUS YMEHUM OPUEHTHUPOBATHLCS B
MHpE BEILIECTB U XUMUYECKHUX SIBIICHHUM, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKOU U
NOBCEITHEBHOM )KU3HHU;
pa3BUTHE YMEHUHN M CITIOCOOOB JIEATECIIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U OOBSICHEHUEM
XUMHUYECKOTO 3KCIEpUMEHTa, COOJIOJCHHEM TMpaBuil 0€30macHOro oOpaileHus ¢

BCIIICCTBAMU.



Hapsimy ¢ 3TuM, conepkaTenbHas XapaKTepUCTHKA TeJIel U 3a7a9 U3y4eHHsI peMeTa
B IPOrpaMMe 1O XUMHUH YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHUH C HOBBIMHU
NPUOPUTETAMU B CHUCTEME cCpenHero obmero obpasoBanus. CerofHss B MpenojaBaHUU
XAMHA B OOJBIICH CTENeHW OTAAETCA NPEANOYTEHUE TMPAKTUICCKOM KOMITOHCHTE
COJIepKaHUs oOydeHusl, OPUECHTUPOBAHHOM HAa  TIOATOTOBKY  BBIITYCKHHKA
o0meo0pa3oBaTeIbHOM  OpraHM3aliM, BJaJCIOIIero HE  HAaOOpOM  3HaHUH, a
(GYHKITMOHATTLHOW TPAaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSIMU aKTHBHOTO TIOJyYEHUS
3HAHWI ¥ MPUMEHCHUS UX B PCATHHON KU3HU ISl PEIICHUS MTPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 9TUM Tpu M3y4EeHHHM MpeaMera «XUMUsS» JIOMUHUPYIOIIee 3HAYCHUE
MpUOOPETAIOT TaKKUE LU U 3a]]a41, KaK:

aganTanys OOyJaromuXxcsi K YCJIOBHSAM JUHAMHUYHO Pa3BUBAIOIIECTOCS MUpA,
(GbopMHUpPOBaHNE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSTCIPHOMY IPHHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX IPUMCHCHHUEM;

dbopMupoBaHre y OOYyYaIOIMMUXCS KITIOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETECHITH),
UMCIOIINX YHUBEPCATBHOE 3HAUCHHUE I PA3IMYHBIX BHUAOB JCSITCIBHOCTH: PEIICHUS
mpo0Jjiem, Moucka, aHaimsza u 00padoTku nHpopMaIK, HEOOXOAUMBIX JJI PUOOPETEHUS
OTBITa ACATEIHHOCTH, KOTOPAs 3aHUMAET BAKHOE MECTO B MO3HAHUHU XUMHH, a TAKXKE IS
OIICHKH C TIO3WIIMH DSKOJIOTMUYECKOW OCE30MacHOCTH XapakTepa BIMSHHUS BEIICCTB M|
XUMUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHEC TIO3HABATEILHBIX HWHTEPECOB, HMHTCIUICKTYaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEM 00YyUaIOMIUXCsl: CITIOCOOHOCTH CAMOCTOSITEILHO MPUOOpPETaTh HOBBIC 3HAHUS
M0 XMMUU B COOTBETCTBUH C JKU3HEHHBIMH MOTPEOHOCTSIMU, HCIIOIH30BATh COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH JUIsI TIOMCKA M aHanu3a y4eOHOH W Hay4YHO-TIOMYJISPHOU
uH(}OpPMAIIUU XUMHYECKOTO COJICPIKaHMUS,;

dbopMHupOBaHWEe W pa3BUTHE Yy OOYYAIOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBINUICHUSI, HAONIOAATeIbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO
HEOOXOAWMBI, B YACTHOCTH, TpH IUTAHUPOBAHUM U TPOBEACHUH XUMHUYECKOTO

OKCIICPUMCHTA,



BOCIIUTaHUE y OOyYaromuxcsi yOeKIEHHOCTH B T'YMaHMCTHYECKOW HAmpaBICHHOCTHU
XUMUH, €€ BaXXHOM POJM B pEHICHWH TJ00AIBHBIX MPOOJIEM PpallMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUS, OTOJHEHHS SHEPTETUUECKUX PECYPCOB U COXPAHEHHUS IPUPOTHOTO
PaBHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OCEPEKHOr0 OTHOIICHHS K MPUPOAEC U CBOEMY
3I0POBBIO, a TaKKEe MPUOOPETEHHUS OMBITA HMCIOJB30BAHUS MOTYYCHHBIX 3HAHUW IS
MIPUHATHS TPAMOTHBIX PEIICHUHN B CUTYallUsIX, CBSI3aHHBIX C XUMUUYECKUMH SIBJICHUSMM.

B yueOGHoM maHe cpemHero oo6iiero oOpa3oBaHUS MPEAMET «XHUMHS» 0a30BOTro
YPOBHSI BXOJUT B COCTaB MPEIMETHOM 00macTn « ECTeCTBEeHHO-HAyUYHBIE TIPEIMETHI.

OO0miee 4YKMCIIO YacoB, OTBEACHHBIX JUIS HM3YyYCHUS XUMHHU, Ha 0a30BOM ypOBHE
cpeaHero ooImero oopazoBanus, coctaBisier 68 dacos: B 10 kmacce — 34 gaca (1 gac B

HEJICITIO), B 11 KJ1acce — 34 yaca (1 qac B HEJICITIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

IIpeamer opraHuyeckod XWMHM: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB U MAaTEPHUANIOB. Teopus CTPOCHUsI OPTaHUYECKUX COCIUHEHUN
A. M. bytnepoBa, e€ ocHoBHbIe TOJOXKeHUS. CTpyKTypHBbIE (HOPMYJIBI OPraHUYECKUX
BeLIECTB. ['omoiorus, uzomepus. XUMHUYECKasl CBA3b B OPraHUYECKUX COCIMHECHMSX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBnenre o0 KiaacCU(pUKALMK OpraHnyeckux BenlecTB. Homenknarypa
OpPraHMYECKUX COEIMHEHUHN (CUCTeMaTU4yecKas) U TpUBHUAJIbHbIE HA3BAHUS Ba)KHEHUIIMX
MPEICTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEepUMEHTAIBHBIE METObI M3YUYEHHSI BELIECTB U X MPEBPALCHUI: 03HAKOMIICHHE
c oOpa3uamMu OpPraHUYECKUX BEIIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJEIMpPOBaHHE
MOJIEKYJI OPraHUYECKUX BEILIECTB, HAOIIOJICHUE U OMUCAHUE TEMOHCTPALMOHHBIX OMBITOB
M0 MPEBPALECHUI0 OPTaHWYECKUX BELIECTB NMPHU HAarpeBaHuM (TUIaBlieHUE, OOyTJIUBaHUE U
ropeHue).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAA. MeTaH U 3TaH — HpOCTeuIne
MPEACTABUTENN AIKAHOB: (PU3MYECKHE M XMMHYECKUE CBOMCTBA (pEaKIMU 3aMEIICHUS U
rOpEeHUs), HaX0XKJACHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKUW psiA. OTUIEH M MPONWIEH —
MPOCTEUIINE TMPEACTABUTENN AJIKEHOB: (DU3MYECKME U XMMHUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOrN€HUPOBAHMS, THApPATAlWU, OKHUCICHHS U  MOJUMEPHU3aLUH),
MOJIy4YeHUE U MPUMEHEHHE.

Anxaauensl: Oyragauen-1,3 u  mertunOyrtaaueH-1,3: cTpoeHHe, BaKHEUIIHE
XUMHUYECKUE CBOKCTBA (peakuus nojuMepusanuu). [loaydyeHrne CHHTETHUECKOro KayyyKa 1

PE3UHBI.



AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psil. AUETHIEH —
NpOCTEHIINK TPECTABUTENb AJIKHHOB: COCTaB, CTpPOCHHE, (U3NYECKUE M XUMHUYECKHE
CBOMCTBA (peakUuu TUAPUPOBAHMSI, TAIOT€HUPOBAHUS, THUApATALIMM, TOPEHUS), TOJIyUYEHUE
Y IPUMEHEHUE.

Apenbl. beHszon: cocrtaB, cTpoeHue, (pU3NUECKHEe U XUMUYECKUE CBOMCTBA (pEaKIUU
raJIOr€HUPOBAHUS U HUTPOBAHUS), IIOJYyYEHUE U IPUMEHEHUE. 10101 cocmas, cmpoeHue,
Quszuueckue u Xumuueckue ceoucmea (peakyuu 2an02eHUpPOSAHUs U HUMPOBAHUSL),
nonyuenue u npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY
YTIIE€BOAOPOAAMHU, PUHAJUICKAIIMMHU K PA3IMYHBIM KJIACCAM.

[IpupoaHbie UCTOYHUKH YIIIeBOAOPoAOB. IIpuponHblii ra3 W momyTHbIE HE(QTSHbIE
ra3pl. Hedth u €€ npoucxoxaenue. CrnocoObl nepepadoTku HEPTH: MEPEroHKa, KPEKUHT
(TepMuUecKHil, KaTalIUTUYeCKHil), nuponu3. IIpoaykTel mnepepaboTku HedpTH, UX
IPUMEHEHHE B IMPOMBIIIJICHHOCTH U B ObITy. KaMeHHBbI yroib M HOPOAYKTHI €Tr0
nepepadoTKH.

DKcnepruMeHTAIbHbIE METObl M3YUYEHHS BEUIECTB U UX MPEBPALIEHUN: O3HAKOMIICHHE
c oOpa3umamMM IJIacTMacc, KaydyykoB M pe3uHbl, kojulekiuu «Hedts» u  «Yromby,
MOJEIIMPOBAHUE MOJIEKYJl YIJIEBOJIOPOJOB U  TaJOr€HONPOM3BOJHBIX, IMPOBEACHUE

MPaKTUYECKOMN DaGOTBII IMOJIYUCHHUC 3THUJICHA U U3YUYCHHC CI'O CBOMCTB.

Pacuérnble 3anaum.

Bbluucienuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYeCcTBa
MCXOJHOTIO BEIECTBA WM MPOIYKTa PEeaklUu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIK MPOYKTOB PEAKIIMN).

Kucisiopoacoaep:kamnue oprannyeckue coeJMHeHU s

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOJI U 3TAHOJ: CTPOCHUE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBAa (peakuud C AaKTUBHBIMM METAJJIaMH, TajJOr€HOBOAOPOIaMH,
ropeHue), NpuMeHeHHe. BomopoaHble CBSA3M MEXAYy MOJIEKYJaMHU crnupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaromMHble CHMPTHL. DTWIEHIJIMKOIb U IJIMLEPUH: CTpPOEHUE, (PU3HUYECKUE U

XMMHUYECKHE CBOMCTBaA (BSaHMOHeﬁCTBHe CO IMCJIO0OYHBIMH MCTAJllIaMH, Ka4C€CTBCHHAs



peakiusi Ha MHOTIOATOMHbIE CHUpThI). [lelicTBMe Ha opraHu3M uyesjoBeka. I[Ipumenenue
[JIMIEPUHA U ATUJICHTIIUKOJISL.

@deHoJI: CTpOeHUE MOJIEKYNbl, (PU3MUECKHE U XMMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue gpeHomna.

Anpaerunbl U xemouwvl. DopManbIeru, areTalbIerua: CTPOCHHUE, (PU3NUECKHEe U
XUMHUYECKUE CBOMCTBA (peaklMd OKHUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIEC PEAKIIUN),
MOJYy4YEHHE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsT M YKCYCHas
KHUCJIOTBHI: CTpoeHue, GU3NYECKre U XUMUYECKUE CBOMCTBa (CBOMCTBa, 00OIIME IS Kilacca
KHUCJIOT, peakius 3TepuduKanuu), noaydeHue u npumeHenue. CTeapuHoBas U OJIEMHOBAs
KHCJIOThl KaK MPEJCTaBUTEIN BBICIIUX KApOOHOBBIX KHCIOT. MbUIa Kak COJM BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

Cnoxnble 3GUpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOSU3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornueckast posib )KUPOB.

VYraeBoawl: cocTaB, KiaccU(pUKaIUs YIJIeBOAOB (MOHO-, AU- M TOJIUCAXAPUIBI).
['mroko3a — mpocTelnii MOHOCaxapul: 0COOEHHOCTH CTPOCHHS MOJIEKYJIbI, PU3NUECKHUE U
XUMUYECKue CBOMCTBA (B3auMoelicTeue ¢ ruapokcugom meau(ll), okucnenne aMmMuayHbIM
pacTBopoM okcuaa cepedpa(l), BoccTtaHoBIeHHE, OPOKEHHE TJIFOKO3bI), HaXOXKJICHUE B
npupojie, NpUMEHEHHe, Ouosnorudeckas poisib. Dotocunre3. Dpykroza Kak H3OMEp
[JTFOKO3BI.

Kpaxman u wuemnono3a kak mnpupojHble mnonumepbl. CTpoeHue Kpaxmania u
1eTo03bl. du3nueckue M XMMHUYECKHE CBOMCTBA Kpaxmaia (THApOJK3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

DKCIEpUMEHTAIbHBIE METOJIbI U3YUYE€HUSI BEIECTB U UX MPEBPAICHUIN: TPOBEACHUE,
HaOJII0JICHUE W OMKMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAUYECTBEHHBIC
peaKkuy OJHOATOMHBIX CIUPTOB (OKUcIeHue 3TaHosna okcuaom meau(ll)), MHOroaToMHBIX
CupTOB (B3auMOJEHCTBUE TinliepuHa ¢ rujgpokcuaoM meau(ll)), anbaernnos (okucieHue

aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), B3aumosericTBue



Kpaxmaja C HOAOM), MPOBEIACHUE MPAKTUYECKOW pabOTHI: CBOWCTBA PACTBOpPA YKCYCHOM
KHUCJIOTBI.

Pacuérnrlie 3agaun.

Bbluucienuss 1Mo ypaBHEHUIO XMMHUYECKOW peakiuu (Maccel, 00bEMa, KOJIUMYECTBA
MCXOJIHOTO BEIIECTBA WMJIU MPOJYKTa PEaKlUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUH).

A30TcozepKalme OpraHu4ecKue COCIMHEHMUS.

AMUHOKHUCIIOTBl Kak aM@oOTepHblE OpraHu4eckue coequHeHus. dusmueckue Hu
XUMUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe TiuiuHa). buonormyeckoe 3HaueHHE
aMHUHOKHUCHOT. [lenTuasl.

benku kak npupoaHbIe BBICOKOMOJIEKYJIIPHBIE cOequHeHus. [lepBuyunas, BTopudHas u
TPETUYHAsI CTPYKTypa O€laKkoB. XMMHYECKHME CBOMCTBA OEJIKOB: THAPOJIU3, JECHATYpALHMS,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKU.

DKcrnepuMeHTalIbHbIE METObl U3YUEHHSI BEIIECTB U UX MPEBpalleHH: HaOII0AeHUE U
ONMKCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: A€HATypauus OEJIKOB MPU HArpeBaHWUU, I[BETHHIE
peakIuy OeIKOB.

BricokoMouIeKyJIsIpHbIE COEIUHEHUS

OCHOBHBIE NTOHATUS XUMUH BBICOKOMOJIEKYJISIPHBIX COEMHEHHI: MOHOMED, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIIEHb MOJMMEPU3ALNN, CPEAHISA MOJEKYyJIspHas macca. OCHOBHBIE
METOJbl  CHHTE€3a  BBICOKOMOJEKYJISPHBIX  COEAMHEHWHA —  [OJUMEpu3alus |
ITOJIMKOHICHCALU.

DKCIEpUMEHTANIBHBIE METObI U3YUYEHHUSI BEIIECTB U UX MPEBPAIIECHUN: O3HAKOMIICHUE
¢ o0pa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexxnpeaMeTHbIE CBS3H.

Peanm3zanust MeXNpeIMETHBIX CBSI3€M MPU W3YYEHWH OpraHnydeckod xumuu B 10
KJIACCE OCYIIECTBISIETCS 4Yepe3 MHCIOIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX
IIOHATHM, TaK W TOHATUH, SBIBIIOIIMXCA CHUCTEMHBIMU [UI OTHEIBHBIX IPEIMETOB

CCTCCTBCHHO-HAYYHOI'O IIUKJIA.



OOmue ecTecCTBEHHO-HAYYHBIC TOHITHS: SBJICHUE, HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJU3, CHHTE3, KJIACCHU(HUKAIUA, IMEePUOJUIHOCTh, HAOIIOJCHHE, H3MEpPCHUE,
OKCIIEPUMEHT, MOJICTUPOBAHHE.

dwusnka: MaTepus, SHEPTHs, Macca, aTOM, 3JICKTPOH, MOJICKYJa, JSHEPreTHYCCKHMA
YPOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHOC COCTOSIHUE BEIIECTBA, (PU3UUCCKUC
BEJIMYMHBI M SJMHUIBI UX U3MEPCHUSI.

buonorus: kierka, opranusm, 6uochepa, oOMeH BelecTB B opraHusMe, (POTOCHHTES,
OHMOJIOTHYECKH aKTUBHBIE BelIecTBa (OCIKH, YIIIEBOIbI, )KUPBI, (HEPMEHTHI).

['eorpadusi: MUHEpaJIbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBbIE, TOTUIUBO, PECYPCHI.

TexXHOJIOTHS: THIIEBbIC MPOAYKTHI, OCHOBBI PAIMOHAILHOTO THTAHHS, MOIOIIUC
CpEICTBA, JICKAPCTBCHHBIE U KOCMETUUYECKUE MPENapaThl, MaTepUaIbl U3 UCKYCCTBEHHBIX U

CHHTCTHUYCCKHUX BOJIOKOH.

11 KUIIACC
OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XuMHuueckuil sneMeHT. AToM. Sapo aroma, u30TONBL. DJIEKTPOHHAS OO00JIOYKA.
DHepreTHYeCKHe YypPOBHHU, IOMYyPOBHU. ATOMHBIE oOpOWTanmu, S-, P-, d- DICMEHTHI.
OcoOeHHOCTH pacrpe/iesieHusl 3JEKTPOHOB MO OpOUTaIsIM B aromMax 3JEMEHTOB IEPBBIX
YEeTBIPEX MEPUOA0B. DIEKTPOHHAS KOH(DUTYpaLIHsI aTOMOB.

[lepuoanueckuii 3akoH u llepuomnueckas cucrema xumuudeckux syneMeHToB J[. .
MenpneneeBa. CBsi3b NMEPHOIUYECKOTO 3aKOHA M llepmoandeckol CHUCTEMBI XMMHYECKUX
anemenTtoB JI. WM. MenzgeneeBa ¢ COBPEMEHHOM TEOPUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMMHMYECKHX OJJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX M CIJIOKHBIX BEUIECTB IO TpynnaM M NEepUoJaM. 3HAYEHHUE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XMMHUYECKas CBs3b. BUIbl XMMHUYECKON CBA3U (KOBAaJICHTHAs
HEeMnoJiApHasT W TOJIIpHAas, WOHHAsA, MeTauinueckas). MexaHu3mbl 00pa3oBaHUs

KOBAJICHTHON XMMHYECKOW CBsi3u (OOMEHHBIM W JOHOPHO-AKIENTOpPHBIN). Bomopomnas



CBsI3b. BaJIeCHTHOCTB. DNEKTPOOTpULIATENBHOCTh. CTENeHb OKUCIEHUsl. VIOHBI: KaTUOHBI U
AQHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH IOCTOSIHCTBA
COCTaBa BelllecTBa. TUIBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIIA KPUCTAIUIMYECKON PEIIETKH.

[Tonarue o aucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
J10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHnyeckux coenuHeHuil. HomeHkiaTypa HeOpraHuyecKHux
BellecTB. ['eHeTnueckasi CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAMICKAIIUX K PA3TUYHBIM
KJIaccam.

Xumuueckas peakius. Kimaccudukanus XMMUYECKUX peakIuii B HEOPTaHUYECKOU U
OpPraHUYecKON XUMHUHM. 3aKOH COXPAaHEHMsSI MAacChl BEIECTB, 3aKOH COXPAaHECHHUS W
MIPEBPAILICHUS SHEPTUU NTPU XUMUUECKUX PEAKLIUSIX.

CKOpOoCTh peakinu, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (pakTopoB. OOpaTUMbIE pEaKIIHH.
Xumuyeckoe paBHoBecue. DaKkTOPhI, BIUSIONINE HA COCTOSHUE XUMHYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [laTenbe.

DnekTpoiutuueckas aucconuanus. CUiabHbIe U caa0bie AIEKTPouThl. Cpea BOIHBIX
PacTBOPOB BEILIECTB: KUCas, HEUTpaibHAas, IIEJI0YHAas.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUEHUSI BEILIECTB U X MPEBpaIllCHUN: T€MOHCTpALIUS
tabnu «lleproguyeckas cuctema xumudeckux saementoB [[. . MenaeneeBay, uzyuenue
MoOJieel KPUCTAJUIMYECKUX PEIIETOK, HAOIIOICHUE W OINMUCAHHWE JEMOHCTPAIMOHHBIX M
Ja00paTOPHBIX OMBITOB (Pa3yiokKEHHE MEePOKCHAa BOAOPOa B MPUCYTCTBUU KaTalu3aTopa,
ONpENICNICHHE Cpellbl PACTBOPOB BEMIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HMHAMKATOPA,
peaklMy MOHHOTO OOMEHa), MPOBEACHUE MPaKTUYECKON paboThl «BiusHHe pa3nuyHbIX
(haKTOPOB HA CKOPOCTh XUMHYECKON PEaKITHI.

Pacuérnbie 3anaum.

Pacuérel mo ypaBHEHUSIM XMMHUYECKHX PEAKUUKA, B TOM YHUCJIE TEPMOXUMUYECKHUE

paC‘-IéTBI, paC‘-IéTBI C UCIIOJIB30BAHUECM ITOHATHUA «MAaCCOBas JOJIA BCIICCTBA».



Heopranuyeckasi xumus

Hemeramnsl. Ilomoxenune HemeramwioB B Ilepmogumdeckod CUCTEME XUMHUYECKHUX
sanemeHToB [I. . MenpeneeBa u 0cOOEHHOCTH CTpoeHMsI aToMOB. DU3nUecKue CBOICTBA
HEMETAJJIOB. AJUIOTPONHs HEMETauIoB (Ha MpHUMepe Kuciopona, cepbl, ¢ocdopa u
yriaepoa).

XVMMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TajJoreHOB, Cephl, a30Ta, Gocdopa,
yriiepoga W KpEMHHUSI) U UX COEJUHEHHM (OKCHUIOB, KHCIOPOJACOJEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COETUHEHU ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertannsl. [lonoxenue metamioB B [lepuoauyeckoil cUCTEME XUMUUECKUX AJIEMEHTOB
. Y. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 00OJIOYEK aTOMOB METALIOB.
O6mume ¢usmyeckue cpoiicTBa MeTamioB. CIUlaBbl METaUIOB. DJIEKTPOXUMHUYECKHN psif
HaIpsHKEHU METaJUIoB.

XUMHUYECKUE CBOMCTBA BaKHEUINIMX METAJIOB (HATpUM, KaJIUil, KaJbI[Ui, MarHui,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

O6mue crocoObl mosydyeHust MeTaJlIoB. [I[pruMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HMX IMPEBpAIlCHUM: H3ydeHUE
KOJUIEKITUU «MeTaJlibl M CIUIaBbl», 00pPa3lloB HEMETAIIJIOB, PEIIEHUE HKCIIEPUMEHTATBHBIX
3ajay, HaOMIOJEHUEe W ONUCAaHUE JACMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OTMBITOB
(B3auMOJEHCTBHE THUIPOKCHUJIA AIOMUHUS C pacTBOpaMU KHUCJIOT U  IIEJIOYEH,
KaueCTBEHHbIC PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuéTnrblie 3amaun.

Pacuérel Macchl BelecTBa Wik 00bEMa ra3oB 1Mo M3BECTHOMY KOJIMYECTBY BEUIECTBA,
Macce WM O00BbEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMHM BEIIECTB, PacdyEThl MacChl
(oObéma, KoJIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIU OJAHO W3 BEIIECTB HMEET
MIPUMECH.

XVMHUA U KNU3Hb



Ponr xuMum B oOecneUeHMH OSKOJOTUYECKOW, DHEPreTUYECKONM W MHUIIEBON
0€30MacHOCTH, Pa3BUTUU MEAUIMHBIL. [IOHATHE O Hay4YHBIX METO/AaX MO3HAHMS BEIIECTB U
XUMHYECKUX PEAKLIHMN.

[IpencraBnenuss 06 OOmMX HAYYHBIX MPUHIUNAX MPOMBIIUICHHOTO TOTYYCHHUS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MATEPHUAIIOB: Ba)KHEHIINME CTPOUTEIIBHBIE MATEPUAIIBI,
KOHCTPYKI[MOHHBIE MaTEPHUabl, KPACKU, CTEKIJIO, KEPAMHUKA, MATEPHUAJIBI I DJICKTPOHHUKH,
HaHOMAaTEpHAJIbl, OPTaHUYECKHE U MUHEPATIbHBIE YA0OpEHUS.

XHAMUS U 3I0POBBE YENOBEKA: MPABUJIA UCIIOIb30BAHUS JEKAPCTBEHHBIX MPENAPATOB,
npaBuia O€30MacHOr0 MCIOJIb30BaHUS IpenaparoB OBITOBOM XHMHHM B IOBCEIHEBHOMN
KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaIMETHBIX CBA3€M NpU HU3YYEHUH OOIIeH M HEOpraHUYecKOu
xumMud B 11 Kiacce ocCyliecTBIsSIETCS 4epe3 HCIOIb30BaHHE Kak OOIIMX E€CTECTBEHHO-
HAYYHBIX MOHSTHUM, TaK U MOHITUHN, SBIISIIOIINXCS CUCTEMHBIMU JJISI OTJAEIBbHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmre ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHaJlu3, CHUHTE3, KJacCU(pUKauus, MEpUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBJIICHUE.

@u3uka: MaTepus, SHEPIrus, Macca, aToOM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOIL,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUil ypOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BeIleCTBa, (DU3MYECKUE BEIMYMHBI M EJUHUIBI WX H3MEpEHUS,
CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAMHHbBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE OPOIBL, OJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMUYECKas  NPOMBIIUIEHHOCTb,  METAJULypIrus, MPOU3BOIACTBO
CTPOMTENBHBIX  MAaTEpPUAIIOB,  CEJIbCKOXO3AMCTBEHHOE  IPOU3BOJACTBO,  NUUIIEBA

IMPOMBIINIJIICHHOCTD, (bapMaHeBTI/I‘-IeCKaH IMPOMBINIJICHHOCTD, IMPONU3BOACTBO KOCMCTUYCCKUX



mperaparos, IMpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaoB, SJICKTPOHHAA

IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHNHU HA
BA30BOM YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS O0YYarOIIUMUCS
nmporpaMm  cpeAaHero oOmiero oOpa3oBaHusi  (JUYHOCTHBIM, METANPEIMETHBIM U
npeAMeTHbIM).  HayyHO-MeTOOM4Yeckod OCHOBOM 1l pa3palOTKHM  IUIAHHPYEMBIX
pe3yJIbTaTOB OCBOECHMSI MPOTPAMM CPEIHEro OOLIero OOpa30BaHUSA SIBISETCS CHUCTEMHO-
NEATEIIBHOCTHBIN MOAXO/I.

B cooTBeTCTBUHM € CUCTEMHO-IEATEIBHOCTHBIM ITOAX0A0M B CTPYKTYPE JTUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpeaMeTa «XUMHUS» Ha YPOBHE CpPEIHEro o0Iero o0pa3oBaHUs
BBIJICJIEHBI CJIEAYIOIINE COCTABIISAIOIIME:

0CO3HaHHE OOYYAIOIIMMHUCST POCCHUICKON IPakTaHCKON UICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH ¥ CAMOOIIPEAEIICHUIO;

HaJINYMEe MOTUBALUU K O0yUYEHUIO;

L[CJICHANIPABIICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHHM JMYHOCTM Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTb U CLIOCOOHOCTH O0YYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH J1€ATEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMUA YCTaHOBKAaMH, NPUCYIIMMHU LEIOCTHOM CHCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJIMYUe MPABOCO3HAHUS HKOJIOTMUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LENH U
CTPOUTH KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE PE3yJbTaThl OCBOCHUS IpeameTa «XUMUsD» JOCTUTAlOTCS B €IUHCTBE
y4eOHOM W BOCHHUTATEIbHOW JAESITENIbHOCTH B COOTBETCTBUU C T'yMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU LEHHOCTSAMU M HJAEaTaMU POCCUHCKOTO

rpaXaaHCKOIro O6IH€CTBa, IIPUHATBIMU B O6H.[€CTB€ HOpMaMH M IIpaBUJIaMH ITIOBCICHUA,



CHOCOOCTBYIOLIMMH  TpOILIECCAM  CaMOIIO3HAHUS, CAMOPa3BUTUSL M  HPABCTBEHHOTO
CTaHOBJICHMSI JINYHOCTH O00YYaOIIHUXCS.

JIndHOCTHBIE ~ pe3yJabTaThl ~ OCBOEHUsA  mpeameTa  «XUMHS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTH OTIBITA ITO3HABATEIIBHON U MTPAKTUYECKON JACATEITHHOCTH 00YUYaIOIINXCS
0 peajn3alyy IPUHATHIX B 00111€CTBE LIEHHOCTEN, B TOM UKCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUSA .

OCO3HaHUS OOYYAIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W 00s3aHHOCTEH,
YBA)KECHHUS K 3aKOHY U ITPABOIOPSAKY;

MPEJCTABICHNUS O COLIMAIBHBIX HOpMax W MpaBUIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TPHU CO3MIaHUM YYCOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATEIbHBIX 3a/a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMAaTh M MPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apTyMEHTBI
JIPYTUX TIPU aHATU3€ PA3IMYHBIX BUIOB YUYEOHOU NEATEILHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUSI K UCTOPUUECKOMY W HAy4YHOMY HACJIEAUI0 OTEYECTBEHHOMU
XUMUH;

yBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOrO, YTO JOCTHXKEHHUS HAyKH €CTh pe3yibTaT JJIUTEIIbHBIX
HaOIIOACHUH, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSSHHOTO TPy/Aa YUYEHBIX U
MPaKTUKOB;

WHTEpeca M I[103HABaTEJbHBIX MOTHBOB B IMOJYYCHHH U TIOCJICAYIOIIEM aHAJIU3e
nH(DOpMAIUHU O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHUBAaTh CHUTYallMU, CBA3aHHbIE C XUMHUYECKUMH SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U

IIEHHOCTH;



TOTOBHOCTH OILICHMBATh CBOE MOBEJAEHUE W MOCTYNKH CBOMX TOBAPHUILIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCJIEICTBUIN ATUX MOCTYIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHMMAHUA IIEHHOCTEH 3M0pOBOr0 M 0€30MacHOro 00pasa >KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHONIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U MICUXUYECKOMY 370POBBIO;

cOOJII0/IeHUs TIPaBUJI O€30MacHOr0 0OpalIeHus! ¢ BEECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

NOHUMAaHUSl TEHHOCTH MPaBUJ WHAUBUAYAJTBHOTO U KOJUIEKTUBHOTO O€301acHOI0
MOBEJICHUS B CUTYalIUsIX, YTPOKAIOIINX 370POBbIO U KU3HU JIIOJEH;

OCO3HAHMUS MOCJIEJACTBUM U HEMPUSATUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTIKOTOJIs,
HApKOTUKOB, KypeHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIeI0BATEIbCKON JIeSITEIbHOCTH,
OOIIIECTBEHHO TOJIE3HON, TBOPUECKOM U JPYTUX BUIAX ACSITEIBHOCTH;

YCTAHOBKM Ha aKTHUBHOE y4YacTHE B PEIICHUM MPAKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHIO MPOPECCUIl pa3IuyHOro poaa, B TOM YUCIe Ha
OCHOBE NMPUMEHEHUS MPEMETHBIX 3HAHUH 110 XUMUHU;

yBaXKEHUS K TPYY, JIOJISIM TPYIa U PE3YJIbTaTaM TPYAOBOM JACATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUAYAJIbHOW TPaeKTOPUU OOpa3oOBaHUA,
Oynymeli mpodeccud U peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C  Y4YETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBRA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

OKOJOTUYECKH  IIeJIECOO0Pa3HOTO OTHOIICHUS K TPUPOJE, KaK HUCTOYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHUMAHUS  TJIOOAIBHOTO  XapakTepa  OSKOJOTMYECKHX  MpoOJeM,  BIHSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIUMATIBHOU CPEIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JIOCTUKEHUN XUMUU I PEIICHUs

BOIIPOCOB pallMOHAIIBHOT'O ITPHUPOAO0ITIO0JIb30BaAHUAA,



AKTUBHOTO HEMPUATHS JEUCTBUN, MPUHOCAIINUX BPE OKPYKAIOIIEN MPUPOTHOU CPEIE,
YMEHUSA MIPOTHO3UPOBAThH HeOJIaronpusTHHIE JKOJIOTUYECKHE MOCIICICTBUSA
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HAJIMYKS PA3BUTOrO 3KOJOTMYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYJIbTYpPHI, ONbITa
NEATEIIBHOCTH SKOJIOTMYECKOM HAIpPaBJICEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA HMH B
MO3HABATENbHON, KOMMYHUKATUBHON M COLMAJIBHOM MPaKTUKE, CIIOCOOHOCTH U YMEHHS
AKTUBHO MTPOTUBOCTOSATH UICOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAaHUs CHeUPUKN XUMUU KaK HAyKd, OCO3HaHUS €€ posi B (HOPMHPOBAHUU
pallMOHAJIBHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUM I1EJIOCTHOTO TMPEACTaBICHUS 00
OKPYXaIIEM MHUPE KAK O €JAUHCTBE IPUPOABI U YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHu po0JIeM COXPAHEHUsI IIPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JJIsI COBPEMEHHOW LIMBUIIM3ALUU: B €€
T'YMaHUCTHYECKOW HANpPaBICHHOCTH M BaXXHOM POJM B CO3JaHUM HOBOM  0asbl
MaTepUAIbHOM KYJIBTYPhI, PEIICHUH TJOOAIbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHUS
YeJIOBEUYECTBA — CHIPhEBOM, YPHEPIreTUUECKOM, MUIIIEBON M DKOJOTHYSCKOM 0€30MacHOCTH, B
Pa3BUTHH MEAMIMHBI, OOECIEUeHUU YCIOBHM YCIEIIHOTO TpyJa U IKOJIOTHYECKU
KOM(OPTHOM JKM3HU KaXI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: NOHUMAHUSA CYIIHOCTH METOJ0B IIO3HAHU,
HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHUS
JUISL aHaliu3a W OOBSICHEHMS SIBJICHUN OKPY)KAIOIIEr0 MHUpa U MPOUCXOASANIUX B HEM
W3MEHEHUH, YMEHHs JieflaTh 0OOCHOBAHHBIE 3aKJTIOYEHUS HAa OCHOBE HAyUYHBIX (PAKTOB U
HMMEIOIIMXCS JAaHHBIX C LIEJIbI0 MOJIYYEHUS! JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS [JIs PEILICHHS
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

HMHTEpECA K IIO3HAHUIO U I/ICCJIG,HOBaTCHLCKOﬁ JCATCIIBHOCTH,



TOTOBHOCTH M CITOCOOHOCTH K HETPEPHIBHOMY OOpPa30BAHUIO M CAaMOOOPA30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW 1O XUMHUU B COOTBETCTBUHM C >XHU3HEHHBIMHU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM TpyJda B Pa3IUYHBIX cdepax mnpodeccuoHamTbHON
TS TEIIHHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHUS yU4EOHOTO TMpeaMeTa «XHUMHs» Ha YPOBHE
CpelHero o01ero oopa3oBaHus BKIKOYAIOT:

3HAYUMBIE JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHUS 00YJAFOIIMXCS MEXAUCITUTUTHHAPHEIC
(MexXTpeMeTHbIC) 00IeHayIHBIC TIOHSTHSI, OTPaXKAIOIINE IIETOCTHOCTh HAYIYHON KapTHHBI
MUpa U cenupuKy METOJ0B MMO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BCIIIECTBO, DHEPTHUA, SBJICHHE, MPOIECC, CUCTEMa, HAyYHBIH (HaKT, MPHUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIEI0OBaHNEe, HAOIIOIEHNE, U3MEPEHHE, IKCIEPUMEHT U
Apyrue);

VHUBEpCaJIbHbIC  Yy4eOHBIC JEWCTBUS  (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
peryisTuBHbIE), obecreunBaronye (opmMupoBanue (YHKIIMOHAIBHON T'PaMOTHOCTH U
COIMATBHON KOMITETEHITUN 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSl HCIOJB30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHBIC YUeOHbIC NEHCTBUS B MO3HABATEILHON U
COLIMAIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU yUCOHBIMU
M03HABATEIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU TeHCTBUSIMM:

1) 6a30Bble JIOrHUYeCcKHe AeHCTBHS:

CaMOCTOSATEIILHO (DOPMYJMpPOBaTh M aKTyaJU3HPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpENENATh eI JeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX TOCTIKCHHSI,

COOTHOCHUTEL PE3YJIbTAThI ACATCIbHOCTH C ITOCTABJICHHBIMU LICJISAMU;



WCIIOJB30BaTh MPU OCBOECHUM 3HAHUU MPUEMBI JTOTUYECKOTO MBIIIJIEHUS — BBIICIATH
XapakTepHbIE MPHU3HAKK TOHSITUM M YCTAHABIMBATh WX B3aMMOCBA3b, MCIOJIb30BAThH
COOTBETCTBYIOIINE MOHATHUSA JUIsl O0OBSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPHUTEPUU I KIACCU(PHUKAIMK BEIIECTB M XUMHUYECKUX
peaKkiuu;

YCTaHABJIMBATh IPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKJCHUS (MHIYKTUBHBIC, NCAYKTUBHbBIC, IO AHAJIOTHH),
BBIABJISITh  3aKOHOMEPHOCTHM W INPOTUBOPEYUST B  PACCMATPUBAEMBIX  SIBJICHUSX,
(hopMyIHpOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHAThL B TMPOIECCE IMO3HAHUSA, WCIOJIb3yeMble B XHMHUU CHMBOJIMYECKHUE
(3HaKOBBIC) MOJENH, MPEeOOPA3OBHIBATh MOJICIBHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOJI) BJEMEHTa, XUMH4YecKas (opMylia, ypaBHEHHE XHUMHYECKOM peakiuu — TpHU
pelIeHNH Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSATh Ha3BaHHbBIC
MOJIEIbHBIE MPEACTABICHHS JJISl BBISIBJIECHUS XapAKTEPHBIX MPU3HAKOB U3y4a€MbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe HcCIeA0BATEILCKIE AeiiCTBUS:

BJIaJIETh OCHOBAMH METO/I0B HAyYHOT'O MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIHA;

dbopMynHpoBaTh €M W 3a/ladyd MCCIEOBAHUS, HCIOIb30BaTh TMOCTABICHHBIE U
CaMOCTOSATENbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KA4e€CTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI 11 ()OPMUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABUWIBHOCTH BbICKA3bIBAEMBIX
CYKJICHUH;

BJIAJIETh HABBIKAMHU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS U TPOBEACHUS YUYEHUUECKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHMsS HAOMIOJaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITEIIEHO TTPOTHO3UPOBAThH €ro pe3yibTaT, (OpPMYIUPOBATh 00OOIIEHUS W BHIBOJIBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUSI, COCTABJISITh OOOCHOBAHHBIM
OTY€T O IpoieaHHOW paboTe;

pruoOpeTaTh OMBIT YUYEHUUYECKOW HCCIIEOBATEIHCKON W MPOSKTHOU JESITEIIbHOCTH,
POSBIISITH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IMOMCKY METOJOB pElICHUS

MMPAaKTUYCCKUX 3aJia4, IPUMCHCHUIO PA3JIMIHBIX MCTOIOB ITO3HAHUA.



3) padora ¢ nngopmanueii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHMKAX HH(oOpManuu (HayYHO-TIOMYJspHAS
JUTEepaTypa XUMHUYECKOIO COJEpKaHus, CIpaBOuYHble mocoOus, pecypcbl WHTepHera),
aHAJIM3UPOBATh MHQPOPMAIMIO Pa3IMYHBIX BHUAOB U (OPM MpEACTaBICHUS, KPUTHUYECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(opMyIUpOBaTh 3apOCHl U MPUMEHATH PA3IUYHBIE METOJBI MPU MOUCKE U OTOOpE
uH(pOpMaIi, HeOOXOAUMOH /ISl BBIMIOJHEHHS YU€OHBIX 3a71a4 OMPEAeIEHHOTO TUTIA;

npuodpeTaTh OTIBIT UCTIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMpaTh ONTUMAJIbHYIO (QOpMYy MpeACTaBiICHUs HH(GOPMALINH
(cxeMbl, rpauKy, JUarpamMmbl, TaOJIULbI, PUCYHKHU U JIPYTHE);

WCIIONIb30BaTh HAYYHBIM S3BIK B KadeCTBE CPEACTBA MPU paboTe ¢ XUMHYECKOM
uHpopMalLuel: MPUMEHATh MEXIpeaMeTHbIE ((U3nuecKkue U MaTeMaTHUUECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH.

OgiageHne YHMBEPCAJIbHBIMH KOMMYHMKATUBHBIMH 1€ CTBUSIMM:

3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYXJaeMOil TeMbl B XOJ€ AHalora W/WiH
JIUCKYCCHUU, BBICKA3bIBaTh HAEU, (POPMYJIUPOBATH CBOU MPEIJIOKEHHUS OTHOCUTEIHHO
BBITIOJTHEHMSI TIPEAJIOKEHHOM 3a/1auH;

BBICTYNIaTh C  TpE3eHTAIle  pe3ylbTaTOB  IO3HABATEIHHOW  JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOATEIbHO HJIM COBMECTHO CO CBEPCTHUKAMHM TMIPHU BBINOJIHEHUU
XUMHUYECKOTO OKCIIEPUMEHTa, MPAKTHUYECKOH pabOThl M0 WCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaju3aluu y4eOHOro mpoekTa W (OpMyIHpOBaTH BBIBOIBI IO
pe3ysbTaTaM MPOBENEHHBIX MCCIEAOBaHUN IyTEM COTJIAaCOBAHMS TMO3UIMM B XOAe
00Cy»XeHust 1 0OMEeHa MHEHHUSIMHU.

OBiageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBUSAMH:

CaMOCTOSITENIbHO ~ TUIAHUPOBAaTh W OCYIIECTBIISATH  CBOIO  IMO3HABATEIbHYIO
JESITENIbHOCTb, ONpeAesssa e€ Lela U 3a7a4n, KOHTPOJUPOBATh U M0 MepEe HEOOXOIUMMOCTH

KOPPEKTUPOBATh TMPEIJIaraeMblii aaTOPUTM JEHUCTBUI TPHU BBIMIOJHCHUH YYEeOHBIX U



HCCIIEIOBATENIbCKUX 3a]a4, BBIOMpaTh HambOojee 3G EeKTUBHBINA CHOCOO MX PEIICHUS C
y4€TOM MOTYYCHHsI HOBBIX 3HaHUHM O BEUIECTBAX U XUMUYECKUX PEAKIIUIX;
OCYIIECTBIIATh CAaMOKOHTPOJIb CBOEH JESATETbHOCTH Ha OCHOBE CaMOaHalIHW3a H

CaMOOIICHKU.

HPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHudecKas XuMHUsD) OTPa)kKaroT:

c(hOpPMUPOBAHHOCTh NPEACTABICHUNA O XWMHYECKOH COCTaBJISIIONIEH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA, POJIM XMMHH B MO3HAHUU SIBICHUU TPUPOJbLI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJbTYPhl JTUYHOCTH, €€ QYHKIIMOHAIBHONU IPaMOTHOCTH, HEOOXOAUMOM st
pelIeHus] MPaKTUYECKUX 3aJlad U JKOJOTHYECKHM OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
30POBBIO U IPUPOIHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAOLINE
MOHATUS (XMMHMUYECKHUU HJIEMEHT, aToM, »JJEKTpOHHas o000Jiouka aroma, MOJEKYJa,
BaJICHTHOCTh, DJIEKTPOOTPUIATEIHLHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpamliéHHas), MOJb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YTIIEpOAHBIM
ckenet, (yHKIMOHAJIbHAS TPYIA, PajuKai, U30MEpUsi, H30MEPbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJI€BOAOPObI, KUCIOPOJ U a30TCOJIEPKALIUE COETUHEHHS, MOHOMED, TMOJTUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHEHUS); TECOPUM W 3aKOHBI (Teopus
CTpPOEHMSI oprannueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUU; MUPOBO33PEHUYECKNE 3HAHUS, JISKAIIIUE B
OCHOBE  IOHUMAaHUS MPUUYUHHOCTH W  CHUCTEMHOCTH  XUMHUYECKUX  SIBJIICHH,
(aKTONMOTUYECKHE CBEICHHUS O CBOMCTBaxX, COCTaBe, TOJYYCHHUHM © 0€30MacCHOM
WCIOJB30BAaHUM  BAXXHEHUIIUX OpPraHUYeCKUX BEIIECTB B OBITY M MNPaKTHUUYECKOUN
NEeATEeIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMM  BBISBIIATH  XapaKTEPHbIE TMPU3HAKKA  TIOHSTH,
YCTaHABIIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIIME MTOHATHS IIPU OMMCAHUU

COCTaBa, CTPOEHHUS U MIPEBPALICHUN OPraHUYECKUX COCIUHEHNM;



cOpPMUPOBAHHOCTh ~YMEHHMH  HCMOJB30BaTh XUMHUYECKYIO  CHMBOJUKY  JUIS
COCTaBIICHUSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON) Qopmyn
OpPraHMYECKHUX BEUIECTB M YpPAaBHEHWH XUMHUYECKHX pEaKLUUd, H3rOTABIMBATH MOJEIU
MOJIEKYJI ~ OpPraHMYEeCKHX  BEWIECTB 1  WUIIOCTPalMM  HMX  XUMUYECKOTO U
IPOCTPAaHCTBEHHOT'O CTPOCHUS;

cOPMUPOBAHHOCTh ~ YMEHUM  yCTAHaBIMBaTh  IPUHAJUIEKHOCTh  H3YUYECHHBIX
OpPraHUYECKUX BEIIECTB MO MX COCTAaBy M CTPOCHHUIO K OIMpeneiEHHOMY KIACCy/TpyIIe
COCIUMHEHUM  (YIJIeBOAOPOABI,  KHUCIOPOJ M A30TCOJAEp)KallMe  COEAUHEHHS,
BBICOKOMOJIEKYJISIDHBIE  COEIMHEHHMsI), JaBaTh MM Ha3BaHUA II0 CHUCTEMaTUYECKON
Homenkinarype (IUPAC), a Takke mNpHUBOIUTH TPUBHAIBHBIE HAa3BAaHUS OT/EIbHBIX
OpPraHUYECKUX BEUIECTB (3TUJICH, IPONMIEH, alleTUIIEH, STUICHIJIUKOJb, TIIMUEPUH, (PeHo,
(dbopmanblierus, alneTalbJeru, MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAs
KHCJIOTa, CTEApUHOBAs KUCIIOTA, III0K03a, PPyKTO3a, KpaxMmal, HeJUTi0103a, [IHIIKH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIEISTh BUbl XUMHUECKON CBSI3U B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS PUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHUS OPraHUYECKUX
BemiectB A. M. bytiepoBa aiig 00bsCHEHHs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepuU30BaTh COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKUE CBOMCTBA THUIHMYHBIX MPEACTABUTENCH Pa3IUYHBIX KJIACCOB OPTraHUYECKUX
BEIIECTB (METaH, 3TaH, dTHJICH, MPOMIWICH, alleTWiIeH, Oyraauen-1,3, meTmiOyranuen-1,3,
O€H30J1, METaHOJ, 3TAHOJ, STUJICHTJIMKOJb, TTULIEPUH, (EHOJI, aleTalbJAerul, MypaBbHHas
M YKCyCHas KHUCIOTHI, TJIIOKO3a, Kpaxmall, UEeJUII0JI03a, aMHUHOYKCYyCHasi KHCIIOTa),
WUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIYy HHMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh MCTOYHUKU YTIEBOJOPOAHOTO ChHIPbHS
(HedTh, MPUPOAHBIN ra3, yroyb), CHOCOOBI UX MEPepadOTKU U MPAKTUIECKOE MPUMEHEHNE

POIYKTOB NEPEPabOTKU;



c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHS TI0O XUMUYECKUM YPaBHECHUSIM
(Maccel, 00BEMA, KOTMYECTBA UCXOAHOTO BEIIESCTBA WIIM MPOIYKTA PEAKITUH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BIAJETh CHUCTEMOM 3HAHWK 00 OCHOBHBIX METOJIaX
HAy4YHOrO ITO3HAHUS, HCIOJb3yEMbIX B XUMHUU NPHU H3YYEHUU BEUIECTB M XUMHUYECKHUX
ABJICHUM (HAOJIOJIEHUE, HW3MEPEHHUE, OSKCIEPUMEHT, MOJICIUPOBAHKE), HCIOIB30BAThH
CHCTEMHBIC XHMHWYECKUE 3HAHUS JJIs1 NPUHATHS PEIIEHWN B KOHKPETHBIX >KU3HEHHBIX
CUTYalLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM,;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOATh MPaBUia MOJIb30BaHUSI XUMUYECKOU MOCY 101
U Ja00paTOpHBIM O00OpYAOBaHHMEM, a TakKe MpaBuia OOpallleHHs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMH 110 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHIMIOJHATH XUMUUYECKUN HKCIIEPUMEHT
(npeBpallieHrs OpraHUYECKUX BEIECTB MPU HArpeBaHUM, MOJTYYCHUE ITHIICHA U U3YYCHUE
€ro CBOMCTB, KaYECTBEHHBIC PEAKIIMM OPraHUYECKHX BEIIECTB, JCHATypalus OEIKOB Mpu
HarpeBaHWM, IIBETHbIC PEaKIMU OCEJIKOB) B COOTBETCTBUM C TMpPaBUIAMU TEXHUKHU
O6e3omacHOCTH TIpu OOpaIIeHMH C BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBaHUEM,
MPEACTABIATh PE3YJAbTaThl XUMHUYECKOrO0 JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHUI
COOTBETCTBYIOIIUX PEAKIUi U (GOPMYITUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTHYECKU aHATM3UPOBATh XUMUUYECKYI0 HH(POPMAIIUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpeacTBa maccoBod uHdopmanuu, MHTEepHET H
APYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOJATh IMpaBUjia IKOJIOTUUYECKH 11e71eCO000pa3HOro
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B IIENAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpYXalel TMPUPOJHOU Cpenbl, OCO3HABATh ONACHOCTb BO3JACHUCTBUSA Ha KUBBIC
OPTaHU3MBbI OINPEIEIEHHBIX OPraHWYECKUX BEIIECTB, NMOHMMAas cMbIcia mokazarens [1/IK,
MOSICHATh HAa TPUMEpPAX CIOCOOBl YMEHBIICHUS U TPEAOTBPAIEHUS WX BPEIHOTO
BO3/JICUCTBHUS HA OPTaHU3M YEJIOBEKA;

JUTs1 00Y4aIOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI: YMEHHUE MPUMEHSITh

3HaHUsS 00 OCHOBHBIX AOCTYIIHBIX METOAAaxX IMO3HAHUS BCIICCTB U XUMHNYCCKHUX HBHGHI/II\/'I;



JUTSL CIIETIBIX W CIA0OBHIAIMMX OOYYAIONIMXCA: YMEHHE HCIOJIb30BaTh pelibe(HO-

TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu XxuMudeckux Gopmyit.

11 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIIas W HEOpraHWYecKas XUMUS
OTPaXKaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUM: O XUMHYECKOH COCTaBJISAIONICH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA, POJIM XMMHH B MO3HAHUU SIBICHUU TPUPOJIBLI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN ISt
pelieHnus MPaKTUYeCKUX 3aJlad U JKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJICHUE CUCTEMOM XUMHYECKHUX 3HAHWUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XMMHYCCKUIN 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JEKTpOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, SJIEKTPOOTPUIIATEILHOCTD, CTETICHb
OKHCIICHHS, XUMHUUYECKas CBsI3b (KOBAJICHTHAs, HMOHHAS, METAJUIMYecKas, BOJOPOIHAs),
KpUCTAJIMYECKAss PEMIETKA, TUIMbl XUMUYECKUX PpEAKIMH, PacCTBOpP, IJIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, JJIEKTPOJMTHYECKAA JUCCOIMANMS, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON pEaKIMH, XUMHYECKOE PAaBHOBECHE); TEOPHUH U 3aKOHBI (Teopus
DJICKTPOJIUTUYECKOW JUCCOUMaluu, nepuoauueckund 3akoH J[. M. MenneneeBa, 3akoH
COXpPaHEHUs] MACChl BEIIECTB, 3aKOH COXPAHECHUS W TNPEBPAIllCHUS DSHEPrUd MpPU
XUMHUYECKHUX peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3BIK XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHUMAHUS PUYUHHOCTA U CUCTEMHOCTH
XUMUYECKUX SIBJICHUH, (PAKTOJIOTHYECKUE CBEJCHUS O CBOWCTBAX, COCTABE, MOJYUYCHUH U
0€30MMaCHOM  KCMOJIb30BAHUM BAKHEUIIIUX HEOPraHMYECKUX BEIIECTB B OBITY W
MPAKTUYECKON JIEITENbHOCTH YEJIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHMHA  BBISBIISATH  XapaKTEPHbIE TMPU3HAKWA  TIOHSITHM,
YCTaHABJIMBAaTh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHITUS TIPU ONMMCAHUU

HCOPraHN4ICCKUX BCHICCTB U UX npeBpameHHﬁ;



c(hOPMHUPOBAHHOCTh YMEHHM  HCIONB30BATh XHUMHYECKYI0 CHUMBOJHKY  JJIS
coCcTaByIeHHs] (POPMYJT BEIIECTB M YPAaBHEHUNW XUMHUYCCKHUX PEAKIUH, CHCTEMATHYECCKYIO
HomeHknatypy (IUPAC) u tpuBuanbHble Ha3BaHHUS OTACIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblil Ta3, YrieKUCIblid ra3, aMMHaK, raméHas U3BeCTb, HEerall€éHas U3BECTh, MUThEBAS
coJia, TUPUT U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHUH OMNpENesITh BaJCHTHOCTb M CTENEHb OKHUCICHUS
XUMUYECKUX HJIEMEHTOB B COCIUMHEHMSIX PA3IUYHOTO COCTaBa, BUJI XUMHUYECKOW CBSI3U
(koBaJieHTHasi, HMOHHAs, MeETaJUIMYecKas, BOJOPOJHAs) B  COCIAUHECHMSIX, THUI
KPUCTAJUIMYECKOW PEETKH KOHKPETHOrO BEIIECTBAa (aTOMHAsi, MOJIEKYJIApHas, HOHHAasd,
MeTaJUIMYecKas ), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COECTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJICKHOCTh HEOPTraHUYECKUX
BEILECTB 10 UX COCTaBY K ONPEIEIEHHOMY KIIAcCy/TpyNIe COeIMHEHUN (IIPOCThIE BEIIECTBA
— METaJUIbl 1 HEMETAJLIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW paCKpbhIBaTh CMBICH Tepuoandeckoro 3axona JI. .
MenneneeBa W JEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepruonoB Ileprnonnueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JI. W. MenzaeneeBa, HCIONB3YyS TMOHATHS «S-, P-, O-3JEKTpOHHBIE OpOUTAINY,
«QHEPTETUYECKUE YPOBHMU», OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB M HX COEAMHEHUM MO Tmepuonam u rpynnaMm llepuoanyueckor cuCTEMbI
XUMHYECKUX djieMeHTOB [[. 1. MeHnneneena;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE
CBOMCTBAa HEOPTaHUYECKUX BEMIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAATh CYIIECTBOBAHHE
FEHETUYECKOW CBSI3M MEXIYy HEOPraHMYECKUMH BEIIECTBAMH C TMOMOIIBI YpaBHEHUI
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIl;

c(hOPMHUPOBAHHOCTh yYMEHHUS  KIACCU(UIMPOBATH XUMHUYECKHE PEAKIMU  TI0

pa3IMYHBIM MPU3HAKAM (YHUCITYy U COCTaBy pPEarupyrollux BEHIECTB, TEIIOBOMY 3(deKkTy



peaKiny, N3MEHEHHUIO CTENeHEW OKHCIICHHsS JIEMEHTOB, OOPaTUMOCTH PEAKIINU, YIACTHIO
KaTajau3aropa);

c(OpPMHUPOBAHHOCTh YMEHUN COCTABJATh ypaBHEHUS PEaKUUWd Pa3IMYHBIX THUIIOB,
MOJIHBIE U COKpalIEHHBIE YPaBHEHHS PEaKIMi MOHHOTO OOMEHA, YYUTHIBASl YCJIOBUS, MPU
KOTOPBIX 3TH PEaKLUUU UAYT 10 KOHLIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMHU, MOATBEPKIAONINE KaUeCTBEHHBIM
COCTaB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITYTEM HWOHHI,
IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPIraHUUYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTH YMEHUU PacKpbIBaThH CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEACTBOM COCTABJIEHUS JJIEKTPOHHOTO OajlaHca 3THX
pEaKLnil;

c(hOPMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakiMu OT PAa3IUYHBIX (PAKTOPOB; XapakTep CMEHICHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3naectsus (nmpunnui Jle [Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE MPOIECCHI, JIekKalIue B
OCHOBE MPOMBIIUIEHHOIO  IOJIY4YEHHMS] CEPHOM  KHUCIOThI, aMMHaKa, a TaKkKe
c(hOpPMUPOBAHHOCTh TMPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUIAX M DIKOJIOTHYECKHUX
mpo0seMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHUS C HCIOJIH30BAHUEM TMOHSITHS
«MaccoBasl JI0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMUUYECKUX
peaKImsiX, Macchl BEIIECTBA WM 00BbEMa ra3oB MO WM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOro 3¢ dexra
pPEAaKIMM HAa OCHOBE 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, NMPEBPALICHUS U COXPAHCHUS
JHEpIuy;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIATh MpaBUIia MOJIb30BaHUSI XUMUYECKOU MOCY101
u 1abopaTOpHBIM O0OpYAOBaHMEM, a TaKXKE TpaBWIa OOpaIlEeHUs C BEIIeCTBAMH B
COOTBETCTBUH C HHCTPYKITUSIMH 110 BBITIOJIHCHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUI MJIAHUPOBATh M BBINOJIHATH XUMHUYECKUI 3KCIEPUMEHT

(pa3noxeHne TEepOKCHIAa BOJOPOAA B MPHUCYTCTBUU KAaTaU3aTOPa, OIMPEIEICHUE CPEIIbI



pacTBOPOB BEIIECTB C IOMOIIBK) YHUBEPCAIBHOTO HWHAMKATOPA, BIUSHUE PA3IAYHBIX
(haKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKIMH, PEaKIMd MOHHOTO OOMEHA, KaueCTBEHHBIE
peakiuu Ha cyiabdar-, KapOoHAT- M XJOPHA-aHHOHBI, Ha KAaTHOH aMMOHUS, peEIICHUe
AKCIEPUMEHTANIbHBIX 3a7a4y 1no TeMaMm «Meramisy u «HemeTramibl») B COOTBETCTBUU C
npaBUJIaMH TEXHUKH O€30MacHOCTH MpPH OOpaIlleHHWH C BEIIECTBAMH U J1AaOOpaTOPHBIM
o0opyioBaHUEM, TIPEACTABIISATh PE3YJIbTAaThl XMMUYECKOTO SKCIIEPUMEHTa B (pOpMeE 3aIUCH
YpaBHEHUN COOTBETCTBYIOIIMX pEaKuii W (opMyIupoBaTh BBHIBOJALI HAa OCHOBE 3THX
pE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTUUECKHU aHATU3UPOBATh XUMUYECKYIO HH(OPMAILIHIO,
MOJIy4aeMyl0 U3 Pa3HbIX MCTOYHMKOB (CpeICTBa MacCOBOM KOMMYyHUKaiuu, HTEpHET u
JPYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBUjia IKOJOTUYECKH IEIeCcO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOM JEATECIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 3JI0POBbS H
OKPY’KAIOIIEW NPUPOJHON Cpellbl, OCO3HABAaTh OIACHOCTb BO3JCHCTBHUS Ha KHUBBIC
OPTraHu3MBbl OIpPEJEIEHHBIX BEIIECTB, MOHMMAass cMbIch mokaszarens [IJIK, moscHars Ha
IpUMepax CrocoObl YMEHBIICHUS M MPEAOTBpAIIEHUS WX BPEIHOTO BO3ICHCTBHS Ha
OpPTraHu3M YEJIOBEKa;

JUIsl 0OYYAIOIMMXCs ¢ OrPpaHUYESHHBIMU BO3MOKHOCTSIMHU 37I0POBbS: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIISCTB M XUMUUICCKHUX SIBICHUM;

JUISL CJENBIX U CIA0OBUIAIMIMX OOYYaIOIIUXCS: YMEHHUE MCIOJIb30BaTh pelibedHOo-

TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4ecKux (GopMyL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

No /i HaumeHnoBanue pa3geloB H  TeM KouTposibhpie  [IpakTHueckme DJIEeKTPOHHbIE (uudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH
[Ipenmer opranudeckod xumuu. Teopus
Bubnmoreka HOK
11 CTPOCHHUSI OpraHMYEeCKHX coenauHeHmid A. 3
https://myschool.edu.ru/
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YriaeBoaopoanbl
Bubnmoreka HOK
2.1 [IpenenbHbIE YTIeBOJOPOIbI — AJKAHbI 2
https://myschool.edu.ru/
59 HenpenenbsHble  yrieBoaOpoOAbl:  AJKEHBI, 6 L bubnuoreka HOK
. AJIKaUEHb], aJTKHHBI https://myschool.edu.ru/
bubanoreka HOK
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
https://myschool.edu.ru/
” IIpuponHblE HCTOUYHUKH YIJIEBOAOPOJIOB U 3 1 bubnuoreka HOK
' WX HepepaboTKa https://myschool.edu.ru/
Hroro no paszneny 13

Pasznen 3. Kuciopoacoaep:kamnue opranniecke coeJuHeHUust



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubanoreka HOK
3.1 Cruptel. deHon 3
https://myschool.edu.ru/
39 Anbsierusl. Kap6oHoBbie KHUCJIOTBI. bubnmnoreka HOK
' CroxHbIie 3(hUpbI https://myschool.edu.ru/
Bubnuoreka LHOK
3.3 YrineBoasl 3
https://myschool.edu.ru/
Hroro mo paszneny 13
Pasnen 4. A3oTcoaepskamme opranudeckue coeIMHeHUs
bubanoreka LHOK
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 3
https://myschool.edu.ru/
Utoro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeAUHEHUS
bubnuoreka HOK
5.1 [Tmactmaccer. Kayuyku. Bomokna 2
https://myschool.edu.ru/
Hroro no pasneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KUIIACC

KoaudecTBO 4acoB

HaumeHoBaHMe pa3ieioB U TeM
e n/im NPOrpaMMbI Bcero Kontpoabusie  Ipaktuueckue —J7IEKTPOHHbIE (ungpposeie)
o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenne artomoB. llepuoanueckuii
11 3akoH u llepmommueckass cucrema . bubnuoreka LHOK
' XUMHUECKHX  ojemenros  J[. W. https://myschool.edu.ru/
MeneneeBa
19 Crtpoenue BemecTtBa. MHoroobpasue 4 bubnmnoreka HOK
' BCLLCCTB https://myschool.edu.ru/
bubnuoreka HOK
1.3 XHUMHYECKUE PEAKITUN 6 1 1
https://myschool.edu.ru/
bubnnoreka HOK
Hroro no pasneny 13
https://myschool.edu.ru/
Pasnen 2. Heoprannueckas xummusi
bubmnoreka [HOK
2.1 Mertabt 6 1
https://myschool.edu.ru/
bubnunoreka HOK
2.2 HemeTamisr 9 1 1
https://myschool.edu.ru/
’3 CBsi3b HEOPTaHMYECKUX M OPTaHUYECKHX bubnuoreka [HOK
' BEILIECTB https://myschool.edu.ru/
Hroro no paszneny 17 bubnuotexa [HOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3zpen 3. Xumus 1 ;Ku3HbL

https://myschool.edu.ru/

bubnuoreka HOK
3.1 XUMHUSA ¥ KU3Hb 4

https://myschool.edu.ru/
Uroro no pasneny 4
OBLIEE KOJIMYECTBO YACOB 110 Y

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
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