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MNOACHUTEJIBHASA 3AIIUCKA

[TporpamMmMa 1o XMMHUH Ha YPOBHE CPEIHETO 001Iero oOpazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YUYAIOMIUXCS CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMO€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LIEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, e&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOM BKIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE TMOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU KakJaoro ujeHa obmiectBa. CoBpeMeHHas XMMUS KaK HayKa CO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe INOoOAJbHBIX MPOOJeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM C OOmMMMH IENSMU M NPUHIUIIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUs) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKM3Hb COIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUW 110 HEOPTaHUYECKOW XUMHUH (C BKIIOYECHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHI, 3aKOHOB ¥ TCOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)kKe Ha YPOBHE CTEPEOXMMHUYECKUX U 3BJICKTPOHHBIX MPEACTABICHUN O CTPOEHUHU BEIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUECKUNW MaTepual u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIBTYPOJIOTHYCCKHA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHSTH €€ JJIsl TIOTOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMHU (aKkTaMH U TEOPETUYECKUMHU MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MPOrPaMMON MO XMMHH TOJIXOJbl K ONPENENECHUIO COJEPKAHHUS M TOCTPOECHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
o0paboTku uHPOpMAIUK, HEOOXOMUMBIX Il TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHe cpemHero obOmero oOpa3oBaHHs, TMPH  ONPEOCICHUU  COJEpKaTEIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTypbl. C METOIMYECKOW TOYKM 3pEHUs TaKoW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XHMHUYECKMX 3HAHUW KaK BaKHEHIIEH cocTaBIstoLIeH
€CTECTBEHHO-HAYyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHNII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUI, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa Lelei U 3a7a4 U3ydyeHus MpeaMera B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJEep)KaHUs OOydeHus,
OPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHWE I PA3TUYHBIX BUOB JIESITEIHHOCTH: PEIICHUS TPOOIIEeM,
MoWcKa, aHaiu3a U 00paboTku HHPOpPMAIH, HEOOXOAMMBIX JUIS MPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIE HH()OPMAITMOHHBIE
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMHpOBaHUE U Pa3BUTHE Y O0YUAIOIIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHH, ©€ BaXHOW pOJM B  PEHICHUM IOOAJIbHBIX  MPOOJIIEM  paIOHAIBHOTO
IPUPOONOIB30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpCOB M COXPAHEHHS IPHPOTHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHs OMBITA MCITOJIL30BAHMS MOJYYCHHBIX 3HAHWH IS IPHHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO01mee Ynciio 4acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kiacce — 34 yvaca (1 ygac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpenMer opraHnYecKON XMMHM: €€ BO3ZHHUKHOBEHHUE, PA3BUTHUE U 3HAYEHUE B IOJTYYECHHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepusa. XUMHUECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o  KiIaccUUKAMA  OPraHUYECKMX  BemecTB.  HoMmeHkiarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYCHHS BEIIECTB U WX IMPEBpAIICHUN: 03HAKOMIICHHUE C
o0OpasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajaMyd Ha UX OCHOBE, MOJEIUPOBAHUE MOJICKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUHN Psii. DTWICH U MPOMUICH — MPOCTEHIINe
MPEJICTAaBUTEIIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBA (pEaKkuul THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMUYECKHE
cBoMcTBa (peakuus nmoaumepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUM psA. AUETUIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOeHHUE, (PM3UUECKHNE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHS ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TraJIOTEHUPOBAHUSI U HUTPOBAHMS), TIOJYUYCHHE W TPUMEHEHue. Tonyon: cocmas, cmpoewue,
Qusuueckue u xumuyecKue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYYeHUe U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy YIVIEBOJOPOJAaMHU,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPeroHka, KpPEeKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nmepepaboTku HeDTH, UX PUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKu.

DKCIepuMEHTaIbHbIE METOAbl M3YYCHHS BEIIECTB M WX MPEBPAIIEHUN: 03HAKOMIICHUE C
oOpasmamu 1uracTMace, KaydykoB U pe3uHsbl, koymekunn «Hedts» u «Yromby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHWE MPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE 3TUJIEHA U U3YUEHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanue opraHu4eckue coeJuHeHust

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJaMHu cIUpTOB. JlelficTBHE METaHOIIa U ATaHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHWe riulepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLIMN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MoidydeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE NEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUpPOB.

VYrneBopl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXJAEHHWE B MPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs peaKLus ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OkucieHne sTaHona okcugom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumopelctBue ruuepuHa c ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpoxcunom wmemu(Il), B3aumoneiictBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikale OpraHn4eckiue COeTMHEHUS.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHEepUMEHTAJIbHbIE METO/AbI M3YYEHHs BEIIECTB W UX IPEBpAILICHUIl: HAONIOICHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPHU3AINU, CPEOHSS MOJEKyJsipHas macca. OCHOBHbBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKNUEe BETMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE TIOPOJIBI, ITOJIC3HBIE HCKOIIAEMBbIE, TOTIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KVIACC
OBLIAS N HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacripeiefieHus SJIEKTPOHOB M0 OpOUTANIIM B aTOMaxX AJIEMEHTOB IEPBBIX UETHIPEX MEPUOIOB.
DneKTpOoHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenaeneeBa ¢ COBPEMEHHON TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKass CBs3b. BHIbI XUMHUYECKON CBS3U (KOBaJCHTHAs
HETOJISIpHAsT W TIOJISIpHAsE, MOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BewectBa MOJEKYISIPHOTrO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHsI MACChl BELIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuwmn Jle [larense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIpeNIeJICHUE Cpellbl PAaCTBOPOB BEILECTB C MOMOILBI) YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yrieposaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUHN.

Meramnsl. [lonoxenue meramnos B [lepruoaudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yY€HUs BEUIECTB U MX NPEBpallCHU: H3y4yeHUe
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaklMy Ha KATHOHBI METAJIIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XrUMHUs U 3[0pOBbE YEJIOBEKA: IPABUJIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHM,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHalmu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HaONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BelleCTBa, (PU3NUECKUE BETUYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

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

TexHonorus: XUMHYECKast IIPOMBIIIIEHHOCT, METaJLITypIHus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, NMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO0/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TMpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HaHHE O0YYaIOUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPE/IEIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaTHCS B CBOEH JeSTEIbHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeaMera «XUMUs» JOCTHTAIOTCS B EIUHCTBE
y4eOHOIl M BOCIHTATEIBHOW JEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
IPaXJIaHCKOro 0OLIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIAMU IOBEJIEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJTN3€ Pa3IMYHBIX BUJOB YU4EOHOH NEesTETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKH €CTh PE3yNbTaT JUIMTENbHBIX HaOII0JEHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UECTBEHHON XMMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBaTh CBOE IIOBEJEHME M IIOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYaLUSIX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOH U JPYTrUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)XEHUs K TPYLY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOMl 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHMs TJ100aJbHOTO XapaKTepa SKOJIOTMYECKUX Mpo0JieM, BIUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHMsI MPOTHO3UPOBAaTh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBHUS MpPEeIIpPUHUMAEMBbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATHBHOMN M COLMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHUA €€ poilud B (POPMHPOBAHUHU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUM MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble 3HAHUS AJIS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHHUS Jie7aTh 000CHOBAHHBIEC 3aKIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4dyeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHE, U3MEPECHHIE, YKCIIEPUMEHT U JIPyTHUe);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC YyueOHBIE JAEWCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHUTH Pe3yIbTaThl AEITEITLHOCTHU C TIOCTABICHHBIMU IIEJISIMH;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYyIHpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuud — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB MIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUUBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIOJIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMaliel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOl TEMbI B XOJIe AMANIOra W/WUiN JTUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMU TIPU BBIIOJHEHHUH XHUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aieHHe YHUBEPCAJbHBIMH PEryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIEIOBATEIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMUsS» OTpaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM s
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'0O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHSTUS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHMA, JIC)KAIIUC B OCHOBC INTOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEJIOBEKA;

Cq)OpMHPOBaHHOCTB YMCHHfI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/II\/’I, YCTaHaBJIMBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MTOHATHUS MIPU ONMMCAHUU COCTABa, CTPOEHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BAaTh XHUMHNYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNI OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHHUS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATh MPUHAJICI)KHOCTh U3YYCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), /1TaBaTh MM Ha3BaHMs 1o cucreMatndeckod HomeHkiatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTeapuHOBAs KHUCIIOTa, TII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeniectB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMUHbIX KIAaCCOB OPraHUYECKUX BEIIECTB
(MeTan, 3TaH, STWJEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJ, dTaHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHON, aleTalbIeTul, MypaBbHUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIO0Ta), WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPepadOTKH M MPAKTUYECKOE MPHUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB MJIH IMPOJTYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHWS JIJISl IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOPHBIM 000PYIOBAHHEM, a TAK)KEe MpaBUiia OOPAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OTBITOB,;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U HU3YYCHHE €ro
CBOWMCTB, KAaueCTBEHHBIC PEAKIIMM OpPraHMYEeCKHX BEIICCTB, JCHATYypalus OCJIKOB TIpH
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuU C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCrIepuMeHTa B (GopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUuil u
(GbOopMyIMPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(GOPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWiIa HKOJOTHMYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
onpeAenEéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbica mokaszarens [IJIK, moscHsaTe Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHMHYECKOM COCTABIISIIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHusT NPAaKTHYECKUX 3a7ad M SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEAE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATraroIINe
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTb, OAJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUIMYECKasi  pemETKa, TUIIBI XMMHYECKMX  PEakLMi, pacTBOp,  JJIEKTPOJIMUTHL,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
3JIEKTPOJIMTUYECKON Jauccouuanuu, mnepuogudeckuid 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHCHUA MACChl BCHICCTB, 3aKOH COXpPAaHCHHA W MHPCBpAlICHUA SHCPIrUru IPHU XUMHUUYCCKHUX
pCaKIII/IFIX), 3aKOHOMCPHOCTH, CHUMBOJIMYECKUI SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJIICHHH,
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BaKHEUIITNX HEOPTraHNYCCKUX BCIICCTB B 6I)ITy u Hp&KTH‘IGCKOﬁ JACATCIBbHOCTHU YCJIOBECKA,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

Cq)OpMHPOBaHHOCTB YMGHI/II\/'I HCIIOJIB30BaTh XMMHUUYCCKYIO CHUMBOJIMKY JJIA COCTAaBJICHUA
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHWs OTIEIBbHBIX HEOPTraHUYECKHX BeIIeCTB (YrapHbIl Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HEral€Has W3BECTb, NMUThEBAs COJA, MUPUT U
Apyrue);

c(hOopMUPOBAHHOCTh YMEHUM OMPEACNIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAMHEHHUSX, TUIl KPUCTAJUIMYECKONW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAHUUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIACCy/TpYIIe COeTUHEHUN (ITPOCThIC BEIIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCUIDI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoamdeckoro 3akona [J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;



COPMHPOBAHHOCTE ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemMeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHUMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHMH MO nepuoaaM U rpynnam llepuognyueckoil cucteMbl XUMUYECKUX AeMeHnToB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYyILECTBOBAaHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYECKHMH BEIIECTBAMU C IIOMOLIBIO YPAaBHEHMM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, yYaCTHUIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI IMPOBOAUTH PEAKIUH, IOITBEPXAAOLINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIINUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABIEHHSI AIEKTPOHHOIO OajlaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3neiicteus (npunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XHMUYECKHE IIPOLECCHI, JIeXKALIUE B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIUIOBOro 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KEe MpaBUiia OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel»y u «Hemeramibl») B COOTBETCTBHM C NPaBUJIAMU TEXHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIHIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENHHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPTraHN3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIUMXCS: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains s 3anmucu Xxumudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KonuyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m
NPOrpamMMbl Bcero Koﬁﬂ TPOILHbIE HpﬁaKanecKHe o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypebi
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
. http://www.alhimik.ru.
[Ipeamer opranndeckoit xumuu. Teopust hito://school-
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 0 C_m‘mu U
M. Bytneposa o

Htoro no pazneny 3

Pasznea 2. YrieBoaopoabl
http://www.alhimik.ru.
http://school-

2.1 [IpenenbHbIE YTIeBOAOPOIbI — AJTKAHbI 2 0 0 collektion.edu.ru
http://www.alhimik.ru.
29 HenpenenbHbie yrineBogopoabl: aaKkeHbl, 6 0 1 http://school-

' aJIKaJIuEeHbI, aJTKUHEI collektion.edu.ru
http://www.alhimik.ru.
http://school-

2.3 ApoMaTnyecKkue yriieBoAaopo bl 2 0 0 collektion.edu.ru
http://www.alhimik.ru.
IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIAOB U http://school-
2.4 3 1 0 ;
uX nepepadboTka collektion.edu.ru
HWroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:xkaniue oprannyeckue coeinHeHust
3.1 Cruptel. ®enon 3 0 0 http://www.alhimik.ru.



http://www.alhimik.ru/
http://www.alhimik.ru/

http://school-
collektion.edu.ru

Anpaerunpl. KapOOHOBBIE KUCITOTHI.

hhttp://www.alhimik.ru.

3.2 7 ttp://school-collektion.edu.ru
Crnoxuble 3¢upbl
http://www.alhimik.ru.
http://school-
33 Yruesonsl 3 collektion.edu.ru
Htoro no pazneny 13
Pa3znea 4. A3oTconepxamye OpraHndecKkue coe{uHeHust
http://www.alhimik.ru.
4.1 AmuHLl. AMHHOKHUCIIOTHL. benku 3 23” élﬁic;]r? Z:i_u.ru
Hroro mo pazueny 3
Paznen 5. BeicokoMoIeKy IsSIpHBIC COETMHEeHMsI
http://www.alhimik.ru.
5.1 ITnactmaccel. Kayayku. Bonokxna 2 Eg[” ;ﬁﬁ;ﬁ ::i-u.ru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



http://school-collektion.edu.ru/
http://school-collektion.edu.ru/
http://school-collektion.edu.ru/

11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)

Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKTI/I'ICCKI/Ie 0GPA30BATEIBLHBIE

padoThI padoThI pecypesI

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crtpoenue atomoB. [lepuoanueckuii 3akoH httpf/ fwawewalhimik.u.
http://school-

1.1 u [lepuoanueckas cuCTeMa XUMUYCCKUX 3 0 collektion.edu.ru

snemenToB J[. . Menaeneesa o
http://www.alhimik.ru.

19 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 http://school-

' BEIIECTB collektion.edu.ru
http://www.alhimik.ru.
http://school-

1.3 XUMHYECKUE PEAKIUN 6 1 collektion.edu.ru

Hroro no paszneny 13
http://www.alhimik.ru.
http://school-

2.1 Meramer 6 1 collektion.edu.ru
http://www.alhimik.ru.
http://school-

2.2 Hemeraumer S 1 collektion.edu.ru
http://www.alhimik.ru.

23 CBs13p HEOPraHNYECKUX U OPTraHUUYECKUX 5 0 http://school-

' BEILIECTB collektion.edu.ru

Hroro no pazmeny 17




http://www.alhimik.ru.

http://school-

31 XUMHs 1 HKHU3HD 4 collektion.edu.ru
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KosnuecTBo yacoB
Ne Tema vooKa K n DJIeKTpPOHHbIe HH(ppoBbIE
n/n yp Bcero OHTPO.ILHBIE PaKTHiecKue o0pa3oBaTesibHbIE PecypcChl
padoThI padoThI
[Ipeamer opranuveckoit http://www.alhimik.ru.
XUMUH, €€ BOSHUKHOBEHHUE, 1 0 0 http://school-collektion.edu.ru
pa3BUTHE U 3HAYCHUE
Teopus cTpoeHust _
OSI?EII)HI/I‘{CeCiili COCIMHEHUI http://WWW.thlmlk.!‘ u.
) 1 0 0 http://school-collektion.edu.ru
A. M. byrneposa, eé
OCHOBHBIE OJIOKEHUS
[IpencraBnenue o
KJacCU(pUKaIUN
OpPraHUYeCKHX BEIICCTB. http://www.alhimik.ru.
Homenknarypa 1 0 0 http://school-collektion.edu.ru
(cucremaTnueckas) u
TPUBHUAJIbHBIE HA3BaHUS
OpPTaHUYECKUX BEIIECTB
AJKaHBI: COCTaB U http://www.alhimik.ru.
CTpOEHHE, TOMOJIOTHUECKU I 1 0 0 http://school-collektion.edu.ru
pAA
MertaH u 3TaH — http://www.alhimik.ru.
npocTenme 1 0 0 http://school-collektion.edu.ru
MIPEICTAaBUTENH AJTKAHOB
AJTKEHEL: COCTAB I http://www.alhimik._ru.
. 1 0 0 http://school-collektion.edu.ru

CTpPOCHHE, CBONCTBA
OTUJIEH U IPOIUIIEH — 1 0 0 http://www.alhimik.ru.
MPOCTENIINE http://school-collektion.edu.ru



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/

MMPEACTAaBUTECIN AJIKCHOB

[TpakTuueckas padota Ne 1.

http://www.alhimik.ru.

8 «Ilonyuenue sTuneHa u http://school-collektion.edu.ru
U3YyYEHHUE €ro CBOMCTB)
Ankanuensl. byraauen-1,3
u MeTiioyTaauen-1,3. http://www.alhimik.ru.

9 [Tonyuenue http://school-collektion.edu.ru
CHHTETUYECKOTO KayuyKa U
PE3UHBI
AJIKUHBI: COCTaB U
OCOOEHHOCTH CTPOCHUS, http://www.alhimik.ru.

10 TOMOJIOTHUECKUHN PSII. http://school-collektion.edu.ru
AueruieH — npocTteimuni
MIPEJICTAaBUTENb aJIKHHOB
Beruucnenus no http://www.alhimik.ru.

11 YPAaBHEHUIO XUMHAYECKON http://school-collektion.edu.ru
peakuuun
A 6 http://www.alhimik._ru.

12 DCHDIL: DEH30I 1 TOTYOL. http://school-collektion.edu.ru
TOKCMYHOCTH apEHOB
Pererirecias ceish http://www.alhimik.ru.

13 YIJICBONOPOIOB, http://school-collektion.edu.ru
IIPUHAUISKAIINX K
pa3IMYHBIM KJ1accaM
[IpupoHbIe UCTOUHUKHU
YITIEBOZIOPONOB: http://www.athimik.ru.

14 TPHPOJIHDI T3 H http://school-collektion.edu.ru
IOITYTHBIC He(i)TSIHI)Ie Tas3kbl,
HE(PTh U MPOTYKTHI €€
nepepadboTKu
[IpupoaHbIE HCTOUHUKHU http://www.alhimik.ru.

15 YTJIEBOJIOPOIOB: http://school-collektion.edu.ru

IIPUPOJHBIN ra3 u
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http://www.alhimik.ru/
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http://www.alhimik.ru/

HOMYTHBIE HEQTSAHBIE Ta3bl,
HE(PTh U IPOIYKTHI €€
nepepadoTKu

KonTtponpHas pabora o

http://www.alhimik.ru.

16 http://school-collektion.edu.ru
pazaeny «YrieBogopOab»
[IpenenpHble OAHOATOMHBIE http://www.alhimik.ru.

17 CIHUPTHI: METAHOJI M 3TAHOJL. http://school-collektion.edu.ru
Bomopoanas cBs3b
MHOFOATOMHEIE CLIDTEL http://www.alhimik.ru.

18 PTbL: http://school-collektion.edu.ru
STUJICHTJIMKOJIb U TTIMLICPHUH
®eHoI: CTpOCHUE .
MOJICK mzp (buamuecKue u http://www.alhimik.ru.

19 YIIBL, . http://school-collektion.edu.ru
XHMHUYECKHE CBOWCTBA,
MIPUMEHEHUE
Anbaerunpr: http://www.alhimik.ru.

20 dbopManbaerua u http://school-collektion.edu.ru
areTaabAeTuI. AleTOH
OZIHOOCHOBHBIE I
nﬂe CIBHBIC KADGOHOBLIC http://www.alhimik.ru.

21 et p http://school-collektion.edu.ru
KHUCITIOTHI: MypaBbUHAS U
YKCyCHas
[IpakTuueckas padora Ne 2. http://www.alhimik.ru.

22 «CBoiicTBa pacTBOpa http://school-collektion.edu.ru
YKCYCHOM KUCIIOTBI»
CreapuHOBas U OJICHHOBAs -
KHCHI;TH KaK http://www.alhimik.ru.

23 ’ http://school-collektion.edu.ru
MPEJICTABUTENN BBICIIIUX
KapOOHOBBIX KHUCIIOT
Mpbi1a KaK coix BBICIINX http://www.alhimik.ru.

24 KapOOHOBBIX KUCIIOT, HX http://school-collektion.edu.ru

MOIOIIIeE IEUCTBUE
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Crnoxxusle 3(hupbl Kak
NPOU3BOIHBIE KAPOOHOBBIX

http://www.alhimik.ru.

25 http://school-collektion.edu.ru
KHUCJIOT. ['maponus
CJIO’KHBIX 3(prupoB
AKHpEL: Titposi, http://www.alhimik.ru.

26 TPUMCHCHHC, http://school-collektion.edu.ru
Ouosoruyeckas poiib
JKUPOB
VrieBoabl: COCTaB,
KJaccuuKanus. http://www.alhimik.ru.

27 Baxueiimme http://school-collektion.edu.ru
MPEJICTAaBUTEIIN: TIIFOKO03a,
bpykTo3a, caxaposa
Kpaxmai  [e/uToNno3a Kak http://www.alhlmlk._ru.

28 http://school-collektion.edu.ru
HNPUPOIHBIE ITOIUMEPBI
KonTponbHnas pabora no
paszueiy http://www.alhimik.ru.

29 «Kucnopoaconepsxamiue http://school-collektion.edu.ru
OpraHHYecKue
COCUHEHUS
AMUHBL METHIAMAH 1 http://www.alhimik. ru.

30 http://school-collektion.edu.ru
aHUIUH
AMHHOKHCIIOTHI KaK
amQoTepHbIe OpraHuvecKue http://www.alhimik.ru.

31 COEIMHEHN, UX http://school-collektion.edu.ru
OMOJIOTHMYECKOE 3HAUCHHE.
IlenTraer
benku xak npupoaHsle http://www.alhimik.ru.

32 BBICOKOMOJIEKYJISIPHBIE http://school-collektion.edu.ru
COCIUHCHUA

33 OCHOBHBIE TTOHITHS XUMUH http://www.alhimik.ru.
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BBICOKOMOJICKYJIIPHBIX
COCIMHEHU I

OCHOBHBIG METOAbI CHUHTE3a
BBICOKOMOJICKYJISIPHBIX

http://school-collektion.edu.ru

http://www.alhimik.ru.

34 N 1 http://school-collektion.edu.ru
coequHeHuii. [lmacTMaccel,
Kay4yKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB 34

[10 [TIPO'PAMME



http://www.alhimik.ru/

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne undgposbie
B Tema ypoka
/o yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06pazOBATENBHbIE
padoTsI padoThbI pecypebl
http://www.alhimik.ru.
XUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs 1 0 0 http://school-
KOH(UTYpAIHsi aTOMOB collektion.edu.ru
[lepuoanueckuii 3akoH u [lepuonuueckas http://www.alhimik.ru.
crucTemMa XMMu4deckux anemeHToB /1. U. 1 0 0 http://school-
MenieneeBa, ux CBsI3b C COBPEMEHHOM collektion.edu.ru
TEOpUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHYECKUX IJIEMEHTOB U UX COCIMHEHUH I10 http://www.alhimik.ru.
rpynmnam u nepuojam. 3HaueHue http://school-
1 0 0 .
MEPUOANYECKOT0 3aKOHA U CUCTEMBI collektion.edu.ru
xumuueckux anemenToB /.M. Menieneesa B
pa3BUTHHU HAYKH
. http://www.alhimik.ru.
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€ hgp'Zschoola u
. e Q' -
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1 0 0 collektion.edu.ru
cBsi3u. BogopoaHas cBsizb
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD. http://www.alhimik.ru.
Crenens okucinenus. Bemectpa 1 0 0 http://school-
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO collektion.edu.ru
CTPOEHUS
[TonsiTe 0 nucnepcHbIX cucTteMax. IcTHHHBIE Egp'zml"ﬂh'm'k'ru'
ntip://school-
. 0 0 -
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10 1 collektion.edu.ru
BEILIECTBA B paCTBOPE
http://www.alhimik.ru.
Knaccudukanus 1 HomeHk1aTypa 1 0 0
uxan yp http://school-
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HEOPTaHUYCCKUX CO@ﬂHHCHHﬁ. I'eneTmueckas
CBs3b HCOPIraHMYCCKUX BCUICCTB, Pa3JINYHBIX
KJIaCCOB

collektion.edu.ru

Knaccudukanmst XaMUYeCcKuX peakinii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.

http://www.alhimik.ru.
http://school-

8 3aKOH COXpaHEeHHsI MAacChl BEIIECTB; 3aKOH collektion.edu.ru
COXpaHEHHUs U IIPEBPALLECHUS] SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX
http://www.alhimik.ru.
9 Ckopoctb peakiuu. OOpaTuMbIe peakiny. http://school-
XUMHUYECKOE paBHOBECHE collektion.edu.ru
[TpakTueckas paborta Ne 1. «Bnusiaue Egp:x\é\ém:l Ihimik.ru.
http://school-
10 pa3JII/IIIHI>IXv(1)aKTOpOB Ha CKOpPOCTh collektion edu.ru
XUMHUYECKON peaKInm»
OnexrponauTnueckas auccouuanus. [lonsatue http://www.alhimik.ru.
11 0 BoJiopoiHOM Tokasarene (PH) pactBopa. http://school-
Peaxnuu nonnoro oomena. I'maponus collektion.edu.ru
OpraHMYECKUX M HEOPTraHMYECKUX BEIIECTB
OKHMCIHUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. Egp:zmr“h'm'k'ru'
Ntp://school-
12 [Tonstue 06 DIEKTPOIIH3E PACIUIABOB 1 collektion edu.ru
pacTBOpOB coJIel
http://www.alhimik.ru.
13 KoHnTtponbHas paboTa mo pazaeny http://school-
«Teopernyeckrue OCHOBBI XUMUM) collektion.edu.ru
Mertamibl, ux nosnoxenue B [leprnoanueckoit .
http://www.alhimik.ru.
CUCTEME XMMHUYECKHX ieMeHToB /1. 1. htto://school
p: -
14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS .
8 collektion.edu.ru
aToMoB. O01ue pU3nIeCcKre CBOMCTBA
METaJIJIOB
15 CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PsIT http://www.alhimik.ru.
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HaprI)KeHI/Iﬁ MCTaAJJIOB

http://school-
collektion.edu.ru

XMMHYECKHE CBOMCTBA BAXKHENUIIINX METAJJIOB

http://www.alhimik.ru.
http://school-

16 (HaTpwid, Iiam/m, KaJbLIWH, MaerI/H/I, collektion.edu.ru
ATIOMUHHI) U UX COCTMHEHUN
http://www.alhimik.ru.
17 XUMHYECKUEe CBOMCTBA XpoMa, MEAU U UX http://school-
COCIMHEHUH collektion.edu.ru
http://www.alhimik.ru.
18 XUMHYeCKHEe CBOMCTBA IIMHKA, JKele3a U UX http://school-
COCIMHEHUN collektion.edu.ru
[TpakTiueckas pabota Ne 2. "Pemienue Egpx\é\ém:l Ihimik.ru.
p: i
19 aKcnepHMeH”Taanmx 3a7a4 I10 TEME collektion.edu.ru
«MeTanibl»
HewmeTtaninel, ux MoJI0KE€HUE B http://www.alhimik.ru.
20 [Iepnoanueckoil cucreMe XUMHYECKUX http://school-
sneMmeHToB JI. 1. MenaeneeBa u 0COOCHHOCTH collektion.edu.ru
CTPOCHHUSI aTOMOB
® o http://www.alhimik.ru.
N3UUECKHE CBOIICTBA HEMETAILIOB. :
http://school-
21 AnoTponusi HEeMETauIoB (Ha IpUMEpe :
collektion.edu.ru
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)
http://www.alhimik.ru.
22 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX http://school-
COeTUHEHUU collektion.edu.ru
http://www.alhimik.ru.
23 XuMHYECKue CBOMCTBA a30Ta, hocodpa u ux http://school-

COEeIUHEHUN

collektion.edu.ru
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XHUMHYECKUE CBOMCTBA yIIepo1a, KpEMHUA U

http://www.alhimik.ru.
http://school-

- UX COEeOUHEHUN collektion.edu.ru
http://www.alhimik.ru.
o5 [IpruMeHeHne BaKHEUIIINX HEMETAIIIOB U UX http://school-
COCIMHEHUI collektion.edu.ru
O06o011eHre U cucTeMaTu3alys 3HaHU| 0 http://www.alhimik.ru.
teme «Hemeramne». Beruncienus mno http://school-
26 . .
YPaBHEHUSIM XUMUYECKUX PEAKUUN U collektion.edu.ru
TEPMOXUMHYECKUE PACUETHI
[IpakTuyeckas padora Ne 3. «Pemenune Egp:x\é\ém:l Ihimik.ru.
htip.//ischool-
27 3KCHepI/IMeH’1:'aJ'IBHBIX 3a/1a4 10 TeMe collektion edu.ru
Hemerannsr"»
http://www.alhimik.ru.
28 KonTponbnas pabora o temam «MeTamis» U http://school-
«Hemeraiutb collektion.edu.ru
http://www.alhimik.ru.
29 Heoprannueckue U OpraHu4eCcKue KUCIOTBHI. http://school-
Heoprannueckue u OpraHn4ecKue OCHOBAHMS collektion.edu.ru
AmpoTepHbIe HEOPraHUYECKUe 1 http://www.alhimik.ru.
30 OpraHuvecKHue coenuHeHus. [ eneTnueckas http://school-
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX collektion.edu.ru
BEIIECTB
Ponp xumuu B o0ecrieueHuu SKOIOTHIECKOM, Egp:zmﬁ Ihimik.ru.
9 . p: -
31 SHEPreTUYecKOor U MUILEBOM 0e30macHoCTH, collektion.edu.ru
Pa3BUTHHU MEAUIIMHBI
http://www.alhimik.ru.
[IpencraBienus 06 0OIIUX HAyUYHBIX
32 bedl HIVX Hayd http://school-

MPpUHIHUITIAX IMPOMBIIIJICHHOTO MOJIYYCHHA

collektion.edu.ru



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/

Ba)KHEUIIINX BEIIECTB

http://www.alhimik.ru.
http://school-

33 UenoBek B MUPE BEIIECTB M MATEPHAIIOB 1 collektion.edu.ru
http://www.alhimik.ru.
34 XuMHS ¥ 370pOBbE YEIIOBEKA 1 %‘ﬂfﬁ)—hﬁéﬁu.ru
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus,10 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AKiipioHepHOE 00IIECTBO
«M3narenscTBO «IIpocBenienue»

» Xumus, 11 knacce/ Pymsuruc I'.E., ®enpaman ©.I°., AkiipioHepHOE 00IIECTBO
«M3narenscTBO «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI J151 YYUTEJIA

1. 3anumarenbras xumus/ B.B. PromuH. - 8-¢ u3 ., ucmp., nepepaod., 1o, - M.:
Hentpnonurpad, 2013. - 221, 3 c. - (A30yka HayKu 1715 FOHBIX TCHUEB).

2. [Mnuyyruna I'.B. Cutyanuonssie 3aganus no xumuu. 8-11 knacesl. M.: BAKO, 2014. -
144c. - (MacTepckast yuuTesnss XUMUN).

3.Xumunyeckuil TypHup: coopuuk 3aaad. 8-11 knacesl/ I'.}O. Anéumun, B.B. Koponés, A.A.
UYenuruna. - M.: [Ipocsemenne, 2018.

4. Xomuenko WN.I'. O6mas xumusa. COOpHUK 3a/1a4 U yIpakHeHU#: Y4yebHoe mocodue. -

M.: OOO" UznarenncTBo HOBast BoiHa", 2008.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. CD «Peneturop ». OGpa3oBaTenbHas KOJUIEKLIHUS.

2. http://www.chrio.cap.ru - caiit TOY "Uysaruckuii pecryOJIMKaHCKHI HHCTHTYT
obpazoBanus"

3. http://www.1september.ru - I'azera "[lepBoe ceHTsOps".

4. 10. http://www.festival.1september.ru - ®ecruBans negarorndeckux uaeil  "OTKPBITHIHA

ypOKH
5. http://www.alhimik.ru.

6.http://school-collektion.edu.ru
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