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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOoOBaHUI K pe3ylbTaTaM OCBOeHUs (enepalibHON 00pa3oBaTeNbHON MPOTpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpenMera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit deneparnuu, peaTu3yrOIINX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3padOTKe MpOrpaMMbl TO XUMHH, K OIPEACICHHUIO OOMICH
CTpaTeruu 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU YYeOHOTO mpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIENTYaJlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepiaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKAaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM JTAllOM pealu3alliil Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KITFOUYEBBIX
[EHHOCTEH, TPHUCYIIUX MEIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoaHO cpene. Peanusyercs xumMmuueckoe o0pazoBaHue 00y4aroMIMXCs HA YPOBHE CPEIHETO
o01rero oO6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEENeHbl B MpOrpaMMe MO XHMHH C Y4ETOM cHenu(puKd HayKd XHMHH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTepUAIbHON KU3HHU OOILECTBA, a TAaKXKe C Y4ETOM O0IIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0CcoOyI0 pOjb B COBPEMEHHOMH
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOH BKJIaja B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIeHUS
00 OKpYXKaroIeM MUpE Kak O €IWHCTBE MPUPOIBI U YeJI0BEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHHS B3aHMMOCBSI3U
MEXy CTPOEHUEM BEUIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCIIOBHEM YCIICIIHOTO TpyJa H
KM3HH KaXI0ro wieHa oOmectBa. CoBpeMeHHasi XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IMoOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, JHEPreTUYECKOl, MNHUIIEBOM, 3KOJIOIMYecKod Oe30MacHOCTH H
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMM IeNIMU M NPUHIUOAMH CPEIHEro oOmiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTOTOBKY OOYyYaromIMXcCs, HEOOXOAMMYIO UM JUIs
BBIPAOOTKH MHPOBO33PEHUYECKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
NIPOIOIDKEHHS 00pa30BaHUs B a3 IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XHMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
XUMHs» 1 «OO01asi 1 HeOpraHMYECcKasi XMMUsI», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
IpU W3YYEHHUU NpeaMeTa 00ecreyrMBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xuMus» 1 «O01as 1 HeopraHuueckas
XUMUS» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHUCTEMHOIO MOAX0J1a K M3YyYEHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX M 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JIOIMUYECKUX MO3ULIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00oOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HayKaMH, pACKpbIBAIOT €€ poiib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, IIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATEIbCKUX 3a7ad. B 1enom coaepxaHue
yuebHoro npenmMera «XUMHS» JaHHOTO YPOBHS U3yU€HUS! OPUEHTUPOBAHO Ha (hOpMHUpOBAHHE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsI MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B mulane pemieHust 3amad BOCIMTAHHWSA, Pa3BUTHUS M COLMANU3ALMU  O0yYaromIMXcCs
INPUHSTBIE MPOrpaMMON MO XUMHH IOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (pOpMUpOBaHHE YHMBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
0a30Boe 3HAUCHHE JUISI pa3IMYHBIX BHJIOB JEATEILHOCTU: PELICHUs MPOOJIeM, OMCKa, aHAIN3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCJICIOBATEILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMUH KaK Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIHHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IEJIIMH H3y4eHHUS TpeaMeTa «XHUMEs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUW KaK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XWMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnid, HeOOXOMIUMBIX JIJIsl MPHOOPETEHUsT YMEHUN OPHCHTUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIC, B MPAKTHUUCCKON H
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHE YMEHHMA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI OE€301acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yueHus mpeaMera B
mporpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU MPUOPUTETAMU
B CHCTeMe cpemaHero oomiero obOpazoBaHusi. CerogHs B MpENOJaBaHUU XUMHHU B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUICCKOW KOMIIOHCHTE COJIEp)KaHUsl OOydeHUs,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHHUSIMH aKTUBHOTO TOJTYYEHUS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU I pPelleHus
MPAKTUYECKHX 3a7ad.

B cBsa3w ¢ 3THM Tpu M3ydeHHH TpeaMera «XHMHS» JIOMUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
(GbopMUpOBaHHE WHTEIUICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITHI),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKA, aHanmm3a W O00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHHs OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMHUH, a TAaKKe JJIS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPEINy;

pa3BHUTHE MTO3HABATEIILHBIX HHTEPECOB, MHTCIUICKTYaTbHBIX U TBOPYECKUX CITOCOOHOCTEH
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHHS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE



TEXHOJIOTHH JIJIsl TOMCKA U aHaJIn3a yueOHON U HayYyHO-TIOMYIIpHOU HH(OPMALIUKU XUMHUYECKOTO
COJIEp/KaHus;

¢dbopmMupoBaHUE U Pa3BUTHE y OOYUAIOIIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, NIPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  pPEUICHMHM TJI00ANbHBIX  OpoOJIeM  palMOHAIBHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HAHHA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3/10pOBbIO, @ TAK)K€ IIPUOOPETEHMS OIBITA UCIIOJIb30BAHMS TTOTYYEHHBIX 3HAHUU AJI NPUHSTHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B y4yeOHOM muiane cpeaHero oOuiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOrO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO01iee yuCiIO YacoB, OTBEAEHHBIX JUISl M3YYEHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEIrO
obmero obpaszoBanusi, cocrapisier 68 wacoB: B 10 knacce — 34 yvaca (1 yac B Hepeno), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€ OocHOBHble TNONOXKeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHX BellecTB. l'omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[lpencraBaenne o  kimaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpPraHMYECKHUX COEJAMHEHMHM (cUcTeMaTHyecKas) M TpUBHMAJbHbIE Ha3BaHUSA BaXKHEHUIIMX
IIPEICTaBUTENIECH KIIACCOB OPraHU4YECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajgaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHMYECKUX BEILECTB IPH HarpeBaHUH (IU1aBjIeHue, 0OyIIIMBaHUE U FTOPEHNUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psia. MeTaH u 3TaH — mpocTeiiiue
IPEJCTaBUTENIM aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHUus |
TOpEHNs), HaX0XKJIEHHE B IPUPOJIE, OTYyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEeHUIIne
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3allin ), IOJIy4€HUE U TPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTHYECKHH psii. ALETUIEH —
IPOCTEHIINN MPEACTaBUTENb AJTIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBa (peakLUuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJyYEHHE U NpPUMEHEHue. lomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8arus U HUMpOGaHus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBsI3b MEXIY YIUVIEBOAOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomyTHble HE(TAHBIE T'a3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yToJib ¥ IPOJYKTHI €ro nepepadboTKu.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yromapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UM IPOAYKTOB PEAKIIUH).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrne. BogopoiHble cBsI3u MEXAy MOJIEKyJaMu cupToB. JleiicTBre MeTaHoIa U 3TaHoJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE cIUpThI). JlelicTBue Ha opraHusMm denoBeka. llpuMeHeHue riunepuHa u
STUJICHIJIUKOJIS.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHCICHHS W BOCCTAHOBJEHHS, KaueCTBEHHbIC pEaKLUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), NOoIydeHue | npuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponns xxupos. [Ipumenenne xupoB. buonorundeckas poiib KUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U Mojucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom Mmeau(ll), oxucineHme amMMuadyHbIM PAcTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
criupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepedpa(l) u runpokcunom wmenu(Il), B3ammoneiicTBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XUMHUYECKHE CBOIICTBA aMUHOKHMCIOT (Ha IpuMepe INIMLKHA). buonoruueckoe 3HaueHHE
amMuHOKHUCIOT. [Tentuasl.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHepUMEHTAJIbHbIE METOAbI M3Y4YEHUs BEIIECTB M HMX NPEBpAIlCHHUN: HAONIOICHHE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MNOJIMMEPHU3AIMU, CPEIHSS MOJICKysipHas Mmacca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusuka: marepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbl, JKUPbI, (HEPMEHTHI).

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

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[IOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BHJbl XUMHUYECKOW CBS3M (KOBaJeHTHas
HEeMnoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUsI KOBaJEHTHOMN



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpooTpUuliaTebHOCTh. CTenenb okuciienus. NoHbI: KaTHOHBI U AHUOHBI.

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

[lonsitue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBas A0is
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kimaccupukanuss XMMHUYECKUX pEaKIUi B HEOPTaHUYECKOW U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSIOMIMNE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUsI BEIIECTB M HUX IMPEBPAILECHUN: JIEMOHCTpaIus
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OMpeNIeJIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COECIUHEHUH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METALIOB. DJIEKTPOXUMHUYECKHA pSJ HaMpsKEHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOAbl H3YyYEHUS BEUIECTB M MX NPEBPALICHUM: HU3YUCHHUE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPaMM KHMCIOT U ILIEN0YEHl, KaueCTBEHHbIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMH, €CIIM OAHO U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMUECKUe U MUHEpAJIbHbIE YJOOPEHUSI.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHSTHSA: HAay4HbIM (akT, rumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaTMOaKTUBHOCTb, MOJEKYJA, YHEPreTHUECKUH YpPOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKILMOHHBIX MAaTEpHUAJIOB, JIEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3ylIbTaTaM OCBOCHHUS OOy4YarOIIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IPOTPaMM CPEIHEro 00IIero 00pa30BaHUs SBISCTCS CUCTEMHO-ACSTEILHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOEHUS IpeiMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HAJIMYHE MOTUBAIMH K 00yUeHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHMX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCS PYKOBOJCTBOBATHCS B CBOCH IEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOHTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XWUMHS» JOCTHTAIOTCS B EIHMHCTBE
y4yeOHOIl M BOCHIUTATEIBHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMH IIOBE/ICHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OMBITa TIO3HABATEIBHONM M TPAKTHYECKOW JESITEIHbHOCTH OOYYaAIOMIMXCS 10 peau3aIiu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY ¥ MPABOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOUICHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKIX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;



YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTUYECKOIO MPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, UYTO JIOCTHIKEHHUS HAyKH €CTh pE3yJIbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSTHHOTO TpyZAa YYEHBIX U IIPAKTHKOB;

WHTEpEca M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHM U TOCIEAYIOUIEM AaHAJINA3E
uH(OpPMALIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYalldd, CBS3aHHBIE C XUMUYECKUMH SBIICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOHUX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

IIOHMMAHUS LIEHHOCTEW 3/10pOoBOro M 0Oe30macHoro ooOpasza >KHW3HM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

coOirofeHus MmpaBuil 0E30MacHOro OOpalleHUs] ¢ BElIeCTBaMH B OBITY, NMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30MacHOIO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATEILCKOW  JESITEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATETBLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHWU MPAKTUYECKUX 3a/lad COLHUAIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQECcCCHil pa3IuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaraM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHIMBHUIYaJbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynyueil nmpodeccun U peanr3anuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOLIEHUS K NMPUPOE, KaK HCTOYHUKY CYIIECTBOBAaHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NMPUPOJHON U COLMAIBHOM Cpebl;

OCO3HaHHS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTUKEHUM XUMHH IS PELISHUS] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX BpEl OKpYXarolled NpHUpPOIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHS MPEANPUHUMAEMbIX
JIEMCTBUM U MPENOTBPAILATh UX;

HAJIMYUSL PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYJIbTYpPhI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHUS pYKOBOJCTBOBATbCSI HMMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

NOHMMaHHs CHeNU(UKA XUMHH KaK HayKH, OCO3HaHHi ¢€ poiu B (OPMHPOBAHUU
PaIMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IEIOCTHOTO TPEACTABICHUSI 00 OKPYXKAFOIIEM
MHUpE KaK O €IMHCTBE MPHPOABI M YEIIOBEKa, B MO3HAHWM NPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpoOIeM COXPaHEHUsSI TPUPOTHOTO PABHOBECHS;

yOeKIIEHHOCTH B 0CO0OW 3HAYUMOCTH XWMHUH ISl COBPEMEHHOW LMBWIM3ALMU: B €€
T'YMaHHCTUYECKON HAINPaBICHHOCTH W BaXHOH POJIM B CO3JIaHMHM HOBOW 0a3bl MaTepUAIBbHOM
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00ECIIeYCHUN YCIIOBHH YCIIEIIHOTO TPYJia U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KAKIOTO WICHA
00I111eCTBA;

€CTCCTBCHHO-HAYYHOW TPAMOTHOCTH: TIIOHUMAaHHS CYIIHOCTH METOJOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMydaeMbIe 3HAHHS IS
aHaM3a U OOBSCHCHHS SIBIICHUI OKPYXKAIOIIErO0 MHUpa M MPOMCXOISAIIMX B HEM W3MEHEHHIA,
YMEHHUS JieJaTh 000CHOBaHHBIC 3aKJIFOUCHHSI HA OCHOBE HayYHBIX (PAKTOB U MMEIOLIMXCS JIaHHBIX
C TICIIBIO MOTYYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMUYCCKUE 3HAHUS JUTsI PEIICHHS TIPOOIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO U UCCIICI0BATEIILCKOM IETEIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO M CcaMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJIYYCHHIO HOBBIX 3HAHWUH TI0 XUMHH B COOTBETCTBHHM C JKU3HCHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix cdepax mpodeccrHoHanbHOU
JESTSIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIIIIMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TIO3HAHMSI, HCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMA, HAYYHbIH (aKT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHUES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHUBEPCAIBHBIE yueOHbIe JENUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWSA W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKalOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIIATUBHBIMHA HeﬁCTBHﬂMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHI)IMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:



CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJIM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIpeNeNiATh WENU ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH HX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABICHHBIMU LEIISIMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUN NPUEMBI JOIMYECKOI'O MBIIUIEHUS — BBIICIATh
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIMM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTHBHBIC, JICTyKTHBHbBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PacCMaTPUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

OPUMEHATHh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEIU, MPE0OPa30BBIBATH MOAETIHHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHUYECKOM pEakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTb O0O0OOILIEHHS UM BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBleHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopManru, He0OXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3aay ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4eCcKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:



3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbI B XOJIe AMAJIOra W/WIN JTUCKYCCHH,
BbICKA3bIBaTh HACHU, q)OpMy.HI/IpOBaTB CBOM IMPCAJIOKCHUA OTHOCHUTCIBHO  BbIIIOJHCHHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIBbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMpOoeKTa M (OPMYIHUPOBATH BBIBOJBLI 1O PE3yJIbTaTaM IMPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0J€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJIbLHBIMHU Pery/siTUBHBIMU /1€iiCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO MO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS] HOBBIX 3HAHUM O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEHM JEATEJIbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XUMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JMYHOCTHU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOM IS
pelieHusT TPAaKTHUYECKUX 3a7ad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
370pPOBBIO U PUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BalEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKas CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKail, HU30Mepus, M30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMA, JICKAIIUEC B OCHOBEC ITOHUMAHUA
MNPUIUHHOCTHU U CUCTEMHOCTHU XUMHUUYCCKHUX SIBJIGHPII;'I, (baKTOHOFquCKHe CBCIACHUA O CBOfICTBaX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENbHOCTU YEJIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/If/II BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHSITI/IfI, YCTaHAaBJIMBATH
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPHU OIMMCAHUHN COCTaBa, CTPOCHUSA U
MpEBpAICHUI OPraHN4YEeCKUX COCTUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CUMBOIIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOT'O CTPOCHU A,



c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEHKHOCTh U3YUYEHHBIX OPraHUYEeCKIX
BEIIECTB IO WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COEAMHEHUH
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COCIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs IO cucreMarndeckord HomeHkiatype (IUPAC), a Takke
NPUBOJUTH TPUBUAIbHBIC HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIMLEPUH, (eHON, (OopManbAerull, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAs KUCIOTA, TII0K03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMsSI OINpPEAENATh BHJbI XMMHYECKON CBA3HM B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BeiecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTpPOEHHE, (QHU3HUECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IPEJCTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHUUYECKHUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, ATaHOJ, ATHJICHTIIUKOIb, TIULEPHH, (EHOJ, aleTalbIeru, MypaBbHHasl U yKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIHMX XMMHUYECKUX pEaKkUui C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCIEHHUS 10 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MHPOAYKTa PEAKIMHM MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MWCIONb3YEMbIX B XHMHU IPU W3YYEHUM BEIIECTB M XHMUYECKUX SIBICHUU
(HabmofeHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCMOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsX, CBSI3aHHBIX
C BEIIECTBaMU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MPaBUiIa MOJIb30BAHUS XUMHMUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIllEHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUH, MOJIYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYEeCKUX BEIIECTB, JACHATypauus OelKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJITKOB) B COOTBETCTBUH C MpPaBUJIAMH TEXHUKH 0€30MacCHOCTH
npyu oOpallleHuu ¢ BEIeCTBaMU U JIaOOpaTOPHBIM 00OpYIOBAaHUEM, IPEJCTABISTh PE3yIbTaThl
XMMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBAaTh XUMHUUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmanuu, HTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00pa3HOTro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOETrO 370pPOBbS M
OKpYKalolllell MpUPOHON CpeJlbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha YKUBBIE OPraHU3MBI



ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIca mnokasarens II/JIK, moscHaTe Ha
IpUMeEpax CrocoObl YMEHBIICHUS M MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUId O0YyYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHM 3[J0POBbS: YMEHHE NPUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUIL  CIEeNbIX U CIAa0OBUIAIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh pPelbedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHsD)
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH: O XHWMHYECKOW COCTAaBJISIOIMICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIU XUMHUU B TO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST W KYJIbTYPhI JIMYHOCTH, € (DYHKIIMOHAIHLHOW TPAMOTHOCTH, HEOOXOAMMOMW s
peuieHusT TPaKTUYECKHX 3a/ad M DKOJOTMYECKM OOOCHOBAHHOIO OTHOIIECHUS K CBOEMY
3I0pPOBbIO U MIPUPOJAHON Cpelie;

BJIAJICHUE CHUCTEMON XHWMHYECKMX 3HAHUH, KOTOpasi BKJIOYAET: OCHOBOIIOJAraroliue
HNOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, MOHHAs, METAIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  peII€TKa, TUIbl XUMHYECKUX  pEeaKluid, pacTBOp, DJIEKTPOJUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAs JUCCOLUUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIM, XHUMHYECKOE€  paBHOBECHE), TEOPMH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandyeckun 3akoH [l WM. Menneneesa, 3akoH
COXPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHUS WM IPEBPALLCHUS DHEPTUM NPU XUMHUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
Je)Kalye B OCHOBE IOHMMAaHWS TMPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHHM,
dakTonornueckrue CBEJCHUSI O CBOMCTBAX, COCTaBe, MOTYyYEeHUH M OE30MaCHOM HCIOIh30BAaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEePHBIC NMPU3HAKY TOHSATHH, YCTaHABINBATH
UX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX MPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMya BEMIECTB W ypPaBHEHHH XHMMHYECKHUX PEAKIHi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMs OTIEJIbHBIX HEOPTaHWYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA a3, aMMUaK, Tali€Has HU3BECTh, HEraméHas HM3BECTh, MUTHEBAS COJMA, IMUPUT U
ApyrHue);

c(hOopMUPOBAHHOCTh YMEHHM OTIPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMHUUECKOU CBsI3M (KOBAJICHTHAsI, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI YCTAaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIICCTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJTH);



c(hOpMUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICH mepuoaudeckoro 3akoHa J[. M.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 1eMeHTOB 1—4 nepuonos lleproanyeckoit cucteMbl XUMUUECKUX 31eMeHToB 1. U.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJIIEMEHTOB M WX
COCIMHEHUH MO nepuoaaM U rpynnaMm llepuoguyeckoil cucteMbl XuMHUYeCKUX dnemeHntoB 1. U.
MeHnneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBaAaHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHUIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TNIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdekTy peakiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS peaKUUi pa3TUYHBIX TUIOB, MOJIHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASl yCIOBHUSA, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBEHHBIN
COCTaB pa3NUYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOTO OallaHca TUX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IuUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHMHUUYECKHE TIPOIECCHI, JEKallhe B
OCHOBE MPOMBIIIJICHHOTO MOJIY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCIEHUS C HCIOIH30BAaHUEM TMOHSITUS
«MaccoBasi 0N BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XHUMHUYECKUX
peaKkIusaX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYION U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmokeHUEe TEPOKCHIA BOJOPOAA B TPHUCYTCTBHHM KaTallM3aTopa, OMpEICNieHHUE CpPeIbl
PacTBOPOB BEIIECTB C MOMOIIBI YHUBEPCATILHOTO WHIMKATOPA, BIMSHUE Pa3IMUHBIX (PaKTOpPOB
Ha CKOPOCTh XMMHYECKOW pEeaKI[MH, PEeaKIMd HMOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKIMu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTATBHBIX
3amad mo temaM «Mertamiel» U «Hemeramibpl») B COOTBETCTBHM C MPAaBHIAMH TEXHUKU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYyI0BaHUEM, MPECTABIISATh



pe3yabTaThl XUMHUYECKOrO SKCIIEpUMEHTa B (OpMe 3allCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKU AHAIM3HPOBATH XUMHUYECKYIO HH(POPMAIHIO,
IOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYyHHKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHUH COOJIOAATh IpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH NEATEIBHOCTH B LEJNAX COXPAHEHUS CBOETO 3I0POBbS M
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpesieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [1K, noscHare Ha npumepax crocoObl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YEII0BEKA;

JUIsl 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsi: YMEHHUE HPUMEHSTH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUIs  CcHeNbIX U cAa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. Bpaitis s 3anucu XuMu4eckux (GopMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHMe Pa3Ie/ioB U TEM
Ne n/m pOrpaMMBI Beero Konrpoasubie IIpakruueckne  (uuppoBbie)
paﬁoTbI paﬁoTbl OﬁpaSOBaTe.]IbeIe
pecypcenl

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH

IIpenqmeT oprannyeckor XuMmuu. 1Teopus
pedl p p http://school-

1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 .
collection.edu.ru
M. bytieposa
Hroro o pasneny 3
Paznea 2. Yraesogopoasl
http://school-
2.1 [IpenenbHbIE YTIEBOIOPOABI — ATKAHBI 2 collection.edu.ru
29 HenpenenbHbie yrieBogOpOIbl: aIKEHBI, 6 1 http://school-
' aJIKaAuE€HbI, AJIKUHEI collection.edu.ru
http://school-
2.3 ApomaTuueckue yriaeBogopoabl 2 collection.edu.ru
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1 http://school-
' uX nepepadoTka collection.edu.ru
Htoro o pasneny 13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
http://school-

3.1 Crupter. @enon 3 .
collection.edu.ru
3.2 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 http://school-
' CrnoxHble 3¢upbl collection.edu.ru
http://school-
3.3 VYrnesoasl 3 1 p://schoo
collection.edu.ru
HToro no pazneny 13
Pa3nes 4. A3oTcoaepskaiue opraHi4ecKue coeJHHEeHHs
http://school-
4.1 AMuHbBI. AMUHOKHUCIOTHL. benkn 3 p:// SEnoo
collection.edu.ru




Uroro no pazgeny

Pa3znea S. BbicokoMoieKyJIsipHbIE COeINHEHU S

http://school-

51 [Tnactmaccel. Kayuyku. Bomokna 2 collection edu.ru
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KoandyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/
NPOrpamMMbl Bcero Kogl TPOILHBIE H%aKTquCKHe o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypeb
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
http://school-
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 3 collection edu.ru
snementoB J[. . Mengeneesa o
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 http://school-
' BEILIECTB collection.edu.ru
http: hool-
1.3 XHUMHYECKUE PEAKITUN 6 1 1 p:/ /.sc ©°
collection.edu.ru
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi XuMust
http: hool-
2.1 MerTamisl 6 1 p:/ /.SC o0
collection.edu.ru
http: hool-
2.2 Hemertamier 9 1 1 p:/ /.SC o0
collection.edu.ru
23 CBs13b HEOPraHUYECKUX U OPTAHNUYECKUX 5 http://school-
) BEIIECTB collection.edu.ru
Uroro no pazgeny 17
Pa3gen 3. XumMus v :Ku3Hb
http: hool-
3.1 XUMHSA U KU3HD 4 1 P //.SC o0
collection.edu.ru
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHME.

N KoauuecTBo yacoB I[aTa
DJIeKTPOHHBIE -
I K i Hara uudposbie POBEL
Tema ypoka Beer OHTPO PaKTH4 st
/ JIbHBIE ecCKHue H3Yy4YCHUSA 06pasonaTeJIbele ((l)aKTI/l‘le
0
1 €CYPChI
padoThI padoThI pecyp cKast)
1 [IpeameT opraHnyecKoi XUMHUH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 1 http://school-
3HaYCHUE collection.edu.ru
5 Teopus cTpoenus oprannyeckux coequneHuii A. M. bytneposa, 1 http://school-
€€ OCHOBHBIC MTOJIOKECHUS collection.edu.ru
[IpencraBnenne o knaccuukanmuyu OPraHNIECKIX BEIIESCTB. http://school
3 Howmenkmarypa (cucremarndeckas) U TpUBUATbHBIE HA3BAHUS 1 P/
collection.edu.ru
OPraHUYECKUX BEILIECTB
o http://school-
4 AJKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTUYECKUH PsilT 1 .
collection.edu.ru
o http://school-
5 MeraH u 3TaH — NPOCTEUIINE TIPEICTABUTEIH AJIKAHOB 1 ;
collection.edu.ru
o http://school-
6 AJKEeHBI: COCTaB M CTPOCHHE, CBOHCTBA 1 P //.
collection.edu.ru
- http://school-
7 OTUJIEH U NPOIMUWIEH — NPOCTEHUIINE MPEACTABUTENN AIKEHOB 1 .
collection.edu.ru
8 IIpakTuyeckast padora Ne 1. «Ilosrydyenue 3THICHA B 1 1 http://school-
H3Yy4eHHe ero CBOHCTBY collection.edu.ru
9 Anxanunensl. byraguen-1,3 u merunbyranuen-1,3. [oxyduenne 1 http://school-
CUHTETUYECKOI0 Kay4yKa U PE3UHBI collection.edu.ru
10 AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHICCKUN 1 http://school-
psiA. ALleTrIIeH — MPOCTEHIINI MPEACTaBUTENb ATKHHOB collection.edu.ru
o http://school-
11 | BeluucieHns N0 ypaBHEHUIO XUMHUUECKOHN peakuu 1 .
collection.edu.ru
http://school-
12 | Apensl: 6eH30J ¥ TOXYOI. TOKCHIHOCTD apeHOB 1 P //.
collection.edu.ru
13 T'eneTudeckas CBS3b YIIIEBOJIOPOAOB, MPUHAMJICKAIIHNX K 1 http://school-




Ppa3JIMYHbIM KJIacCaM

collection.edu.

ru

14 [IprpoaHble HCTOYHUKH YTIIEBOJIOPOIOB: MPUPOAHBIN ra3 u http://school-
MOy THRIE HE(PTSHBIE ra3bl, HeTh U MPOAYKTHI €€ mepepadOTKH collection.edu.ru
15 IIpupoHbIE HICTOYHUKHU YTIEBOAOPOAOB: IPUPOJHBIN Ta3 U http://school-
MOy THRIE HE(PTSHBIE ra3bl, He(Th U MPOAYKTHI €€ epepadOTKH collection.edu.ru
16 | KouTpoabHasi padoTa no pasueay «YrjieBoaopoabhy
17 [IpenenpHbIE ONHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJL. http://school-
Bopopoanas cBs3b collection.edu.ru
http://school-
18 | MHoroatoMHbl€ CIUPTHL: ITUICHIIUKOJIb U TIIULEPUH .
collection.edu.ru
19 ®deHOo: CTpOSeHUE MOJICKYIIbI, (PU3UYECKUE U XUMUUCCKUE http://school-
CBOICTBa, TPUMEHEHUE collection.edu.ru
http://school-
20 | Anpneruasl: GopMambICIUI U aleTAIbICIUA. ALETOH .
Aeruzpt: Gop JICTHIL M all AT Al collection.edu.ru
21 OOHOOCHOBHBIE TIPEIENIbHBIE KAPOOHOBBIE KUCIIOTHI: http://school-
MypaBbHUHAs U YKCYyCHas collection.edu.ru
29 IIpakTuyeckast padora Ne 2. «CBoiicTBa pacTBOpPa YKCYCHOIM http://school-
KHMCJIOThD) collection.edu.ru
23 CreaprHOBas U OJICMHOBAs KUCIIOTHI, KaK MPEACTaBUTEIN http://school-
BBICIINX KAPOOHOBBIX KHCIIOT collection.edu.ru
24 Mplj1a KaK COJIM BBICIIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE http://school-
JEHCTBUE collection.edu.ru
25 CrokHbIe A(UPHI KaK MPOU3BOJIHBIC KAPOOHOBBIX KHCJIOT. http://school-
I'uaponu3 cnoxHbBIX 3GUpoB collection.edu.ru
26 | Kupsr: ruaponus, NpuMEHeHHe, OMOJIOTUYECKas POJIb )KUPOB http://school-
PBI- THP - 1P ’ P P collection.edu.ru
97 YrneBonsl: cocras, knaccudukanus. Baxueiie http://school-
MIPEICTABUTEIIN: TIIFOK03a, GPYKTO3a, caxaposa collection.edu.ru
28 | Kpaxman u 1emmon03a Kak MPUPOTHBIC TOTUMEPHI http://school-
P B pHpoZt P collection.edu.ru
29 KonTpoabnas padora nmo pazgeny «Kuciaopoacoaep:xammue
OpPraHuvecKue COeAHHECHUsD)
http://school-
30 [ AMMHBI: METUJIAMUH U aHWJIUH p://

collection.edu.

ru




31 AMHHOKHUCIIOTHI Kak aM(OTEPHBIC OPraHUYECKHUE COCIMHEHUS, 1 http://school-
ux Ouosyoruueckoe 3HadeHue. [lentumbt collection.edu.ru
32 | benku kak npupoaHbIE BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS 1 http://school-
PHPOIL yAp a collection.edu.ru
OCHOBHBIC MOHATHS XUMUU BEICOKOMOJIEKYJISIPHBIX COCTUHEHUM. http://school
33 | OcHOBHBIE METOMIBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX 1 collz .ction edu.ru
coeauHennil. [lnactmaccel, Kayuyku, BOJIOKHA T
34 | IlIpomexytouHas atTectanusa. KonrpoabHnas pagora. 1
OBUIEE KOJIMYECTBO YACOB IT1O ITPOI'PAMME 34




11 KJIACC

Koan4yecTBo 4acos 1 DJIeKTPOHHbIE Hara
aTa nposena
Kontpoa IIpakTnu nudpoBbIe
Tema ypoka p p n3yue bp eHus
n/m Bcero  bHBIE ecKue st odpa3oBareiibHble  (hakrn
qyeCKas
padoThbI padoTbI pecypchl )
1 XUMUYECKUH 371eMEHT. ATOM. DJIEKTPOHHAas 1 http://school-
KOH(UTYypaIys aTOMOB collection.edu.ru
[Tepuonuueckuii 3akon u I[leprnoanyeckas cuctema
http: hool-
2 XUMHYECKHX 31eMeHTOB [l. 1. MeHaeneera, ux 1 ttp:// schoo
o o collection.edu.ru
CBS3b C COBPEMEHHOM TEOPHEH CTPOSHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKHUX
3JIEMEHTOB M UX COEAMHEHUH MO rpyInnaM u
http://school-
3 nepuoaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA U 1 ;
collection.edu.ru
CHUCTEMBI XUMHUYeCKUX 3yieMeHTOoB JI.W. Menneneena
B Pa3BUTHUU HAyKH
Crpoenue BeniecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIBL;
. http://school-
4 MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOM CBSI3U. 1 ;
collection.edu.ru
Bonoponnas cBs3b
BanentHocTs. DnekrpoorpuniareabHOCTh. CTEneHb
http://school-
5 oKHucieHus. BelecTBa MOJIEKYISIPHOTO U 1 ;
collection.edu.ru
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTue 0 nucnepcHbIX cucteMax. ICTUHHBIE 1
6 KOJUTOMTHBIE PACTBOPEL. MaccoBas 10JIsI BEIIeCTBA B 1 http://school-
collection.edu.ru
pacTtBope
Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX
o http://school-
7 coenuHEeHMH. [ eHeTHYeCKast CBsI3b HEOPTAaHHMYECKUX 1 p://

BCIICCTB, Pa3JIMYHBIX KJIaCCOB

collection.edu.

ru




Krnaccudukanus XuMHYECKUX peaKiui B
HEOPraHWYeCKOM M OpraHuYeCcKOi XMMHUHU. 3aKOH

http://school-

COCTUHEHUN

collection.edu.

8 .
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXpaHEHUS U collection.edu.ru
MIPEBPAICHUS YHEPTUU TPU XUMHUECKUX PEAKIMIX

9 Ckopoctb peakiun. OOpaTuMbIe peaKkIuu. http://school-
XHUMHYECKOE paBHOBECUE collection.edu.ru

10 [IpakTuueckas pabora Ne 1. «BnusiHre pa3inuHbIX http://school-
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI) collection.edu.ru
Dnektponutnueckas auccounanus. [lonsarue o

1 BoJopoaHOM Moka3zareie (PH) pactBopa. Peakmuu http://school-
HOHHOTO OOMeHa. ['maponn3 opraHuYecKux 1 collection.edu.ru
HEOPraHUYECKHUX BEILECTB
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

http://school-

12 ITonsaTne 06 371eKTpOM3€e paciaaBoB U paCTBOPOB .

. collection.edu.ru
coJei

13 Kontponbnas padota no pazaeny «TeopeTnueckue
OCHOBBI XUMHUM
Meramnsl, ux nonoxenue B [lepuoanueckoit

14 cucteMe xuMuueckux snemenToB /. . Meneneesa http://school-

1 0COOEHHOCTH CTpOeHHUs1 aToMOB. O011Me collection.edu.ru
(u3nyeckre CBOMCTBa METANIOB

15 CniaBbl METaLIOB. DJIEKTPOXUMUYECKUN PsiJ http://school-
HaIpsHKEHUH METaJIoB collection.edu.ru
XUMHUYECKHE CBOMCTBA BaXKHENIIINX METAJLJIOB

16 . . o . . http://school-
(HaTpuil, KaNui, KaIbIHii, MAaTHUN, ATFOMUHHN) U UX ,

. collection.edu.ru
COEIMHEHU I
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX http://school-

ru




XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX

http://school-

18 . .
COCIMHECHUU collection.edu.ru
19 [TpakTuueckas pabora Ne 2. "Pemienue http://school-
AKCIEPUMEHTAIIbHBIX 3a7a4 110 Teme «MeTtamibi»" collection.edu.ru
Hewmeramnbl, ux nonoxxenue B [leprnoandeckoi
http: hool-
20 cucteMe xuMuaeckux snemenToB [. 1. Mengeneesa p:// schoo
collection.edu.ru
1 OCOOCHHOCTH CTPOCHHUS aTOMOB
®du3nyecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOIIHS
http://school-
21 HEMETaJUIOB (Ha IMMpUMeEpe KUCIOpoa, CephI, p:// )
collection.edu.ru
docdopa u yraepoaa)
99 XHUMHUYECKUE CBOKMCTBA IaJIOT€HOB, CEPHI U UX http://school-
COEJIMHEHU collection.edu.ru
93 XuMudecKkue cBOMCTBa a30Ta, (hocodpa u ux http://school-
COeTMHEHUN collection.edu.ru
24 XHUMHUYECKHUE CBOMCTBA yriaepoa, KpEMHUS U UX http://school-
COETUHEHUN collection.edu.ru
o5 [IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX http://school-
COETMHEHUN collection.edu.ru
O06o001eHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe
26 «Hewmertamiery. Berauciaenus mo ypaBHeHUSIM http://school-
. . collection.edu.ru
XUMUYECKUX PEAKIIUN U TEPMOXUMUUYECKHUE PACUETHI
97 [TpakTuueckas padborta Ne 3. «Pemenue http://school-
SKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "HemeTamns"» collection.edu.ru
28 KonTponbHas padora no temam «MeTtauib» u
«Hemeramis»
29 Heoprannueckue u opraHn4eckue KUCIOTHI. http://school-
Heoprannueckrie u OpraHM4eCKUe OCHOBAHUS collection.edu.ru
30 AM(poTepHbIE HEOPraHWYECKUE U OPTaHUYECKUE http://school-




COCIMHCHNA. I'enernueckas CBA3b HCOPTraHNYCCKUX
1 OPraHUu4YCCKHUX BCUICCTB

collection.edu.

Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

http://school-

31 JHEPTeTUYECKOHN U MUIIEBOI 0€30MacHOCTH, 1 )
collection.edu.ru
Pa3BUTUHU MEAUIUHBI
39 [IpencraBienust 06 0OIIMX HAYYHBIX IPUHIIUIIAX 1 http://school-
MIPOMBILIJIEHHOTO MOJYYE€HHUs BAXKHEUIIINX BELIECTB collection.edu.ru
33 UYenoBek B MUPE BEIIECTB U MAaTEPUATIOB. XUMHUS U 1 http://school-
3J0pOBbE YEIIOBEKA collection.edu.ru
34 [Tpomexyrounas arrecranus. KonTponbHas paboTa. 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 kiacc/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankor C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «IIpocBerienue»
* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHepHOE
obmectBo «M3natenscTBO «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

AM. Paneuxkuii, B.I1.I'opuikosa, JI.H.Kpyriukosa «/lunaktuueckuii marepuai no xumuu. 10 -
11. TTocobue ans yuutens», M.:IIpocsemenue, 2012.

KontponsHo-m3meputensubie Mmarepuansl. Xumus. 11 kmace/ coct.E.H. Crpensaukosa, H.II.
Tperybosa. — M. BAKO, 2013.

Xumust: CipaBounsie marepuansl: Kaura st yaammxcs/ FO. 1. Tperssikos, H.H. Onelinukos,
S.A. Kecnep, U.B. Kazemupuuk. — 2-¢ u3a., nepepad., - M.: [Ipoceemnienue, 1989r.

COopHUK 3a/1a4 U YIIPAKHCHHH 110 XUMUU: YUueOHoe ocodue i yqammxes 8-10 kmaccos /
SLJL Toneadapo, F0.B. Xonakos, FO.b. {lonoHoB. — 2-¢ u3m., - M.: [IpocBemenue, 1984r
Ouuuknonenus A getei. (Tom 17.) Xumus. — M.: Mup sHuuknoneauit ABanra+, Actpens,
2008. — 656¢

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. http://www.alhimik.ru IIpeacraBiaeHsl pyOpuKH: COBETHI AOUTYPUEHTY, YUUTEII0 XUMUH,
CIPAaBOYHHK (04YeHb OoJiblIasi MOAOOpKa TaOIHIl ¥ CIIPABOYHBIX MAaTEPHAJIOB), Becesasi XUMUs,
HOBOCTH, OJIMMIIHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUUECKUX CBEACHUH).

2. http://www.hij.ru Xypnan «Xumus u ’KU3Hb» MOHSITHO U 3aHUMATEIHHO PACCKAa3bIBAET 000
BCEM MHTEPECHOM, YTO IPOMCXOIUT B HAYKe U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHbI KypHAIT «XHUMUKA U XUMUSI», B
KOTOPOM IIPE/ICTaBI€HO MHOYKECTBO OIBITOB 10 XMMHH, 3aHUMATEIbHON HHpOpMalNY,
TIO3BOJISIONICH YBJI€Uh YYCHUKOB IKCIIEPUMEHTAILHON YacThIO TIPEAMETA.

4. http://c-books.narod.ru BceBo3morkHas nmureparypa Mo XHMHUH.

5. http://www.drofa-ventana.ru M3BecTHOE M3IaTeNbCTBO YUeOHO# muTepaTypbl. HOBUHKH
HAYYHO-TIOMYJISPHBIX U 3aHUMATEIbHBIX KHUT IO XUMUH.

6. http://1september.ru XKXypHan 15 yuurtesneil U He TOabKO. bosbioe komudecTBo padoT
YYEHHKOB, B TOM YHUCJIE U HUCCIIEJOBATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIBHBIN TOPTA CO CCHUIKAMU
Ha 00pa30BaTeNIbHbIE CAThI 10 XUMHH.

8. www.periodictable.ru COOpHHK cTaTell 0 XUMHUYECKHUX AJIEMEHTaX, HWILTIOCTPUPOBAHHBIN
HKCIIEPUMEHTOM
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