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HOACHUTEJBHASA 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,
TpeOOBaHUI K pe3ylbTaTaM OCBOeHHUs (enepabHON 00pa3oBaTeNbHON MPOTpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpenMera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peann3yrOIINX
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 NHOJIXOJIOB K pa3pabdOTKe MporpaMMmbl IO XUMHH, K OIpEAEICHHIO oOO0IIeH
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTHUS OO0y4arOUIMXCs CPEeCTBaMU y4eOHOro nmpeamera
«Xumust» s 10-12 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLENTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTU I, cojaep)kaHus, pe3yibTaToB OOyueHHs u
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKAaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM JTAllOM pealu3alliil Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OJTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHolt cpene. Peanusyercs xumMuyeckoe oopazoBaHue 00YJarOIUXCs HA YPOBHE CPEIHEro
ob1rero oOpa3oBaHUs CPEJACTBAMU y4eOHOTO TpeameTa «XHUMHUs», COJAEpKaHHEe U MOCTPOEHUE
KOTOPOTO ONpEENeHbl B MpOrpaMMe MO XHMHH C Y4ETOM cHenu(puKd HayKd XHMHH, e€
3HAYeHUs B MO3HAHUM NMPHUPOJIBI U B MaTepUAIbHON *KU3HHU OOILECTBA, a TAaKXkKe C Y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojib B COBPEMEHHOMN
[UBWIN3ALlUU, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKJIaja B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIeHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBS3U
MEX]y CTPOCHHEM BEIIECTB, UX CBOHCTBAMHU M BO3MOKHBIMHU O0JIACTSIMU ITPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCIOBHEM YCIICIIHOTO TpyJa H
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IMoOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUYECKOM, MNHUIIEBOM, 3KOJIOIMYecKod Oe30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B cooTBercTBHM ¢ OOMMMHU LENSIMH W TPUHIUIIAMH CPEIHEro OO0IIero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-12 knaccel, 6a30BbIil ypOBEHb U3YUYEHUS1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromIMXCs, HEOOXOIUMYIO UM JJIst
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
XUMUs» 1 «OO01asi 1 HeOPraHMYECKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa o0ecreyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUsS 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 CHCTEMHOIO MOAX0J1a K U3YUYEHUIO
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 CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IPEACTABICHHN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe Cc(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs IEepPBOHAYAIbHBIC
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 paccCMaTpUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIIUMCs MPEJOCTaBIAETCs] BOZMOKHOCTh OCO3HATh
3Hau€HUE NEPUOJAMYECKOTO 3aKOHAa C OOLIETEOPETUYECKUX M METOJ0JIOIMUECKUX MO3UIIMM,
rIyO)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
NPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonmHsieTcs B Kypcax 10 - 12 KimaccoB dIeMEHTaMH  CONEpKaHHs, WMCEIOIIUMHU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBSA3M XMMHHM C JPYIMMH HayKaMH, pacKpblBalOT €€ poib B IIO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOiIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npeamera «XUMHs» TaHHOTO YPOBHS U3y4YEHHUS] OPUEHTUPOBAHO HAa (hopMHpOBaHHE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsI MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B muiane pemieHus 3amad  BOCHMTAHHUSA, PA3BUTHUS M COLMANM3ALMU  O0YyYaromIMXCs
MPUHATBIE MPOrPaMMOM IO XMMHHU MOAXOJAbl K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (popMUpOBaHHE YHHBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
0a30Boe 3HAUCHHE JUISI pa3IMYHBIX BHJIOB JEATEILHOCTH: PELICHUS MPOOJIeM, TOMCKa, aHAIN3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMUH KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, 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, MPAKTHUYECKOM JIESITeNIbHOCTH YeJOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CoriacHO JTaHHOW TOYKE 3PEHHS TJIABHBIMM IEJISIMU M3y4Y€HHUs NpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —12 xJ1.) ssBISIOTCS:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIOIICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUi, HEOOXOIUMBIX JJII MPUOOPETEHHUSI YMEHUNU OPUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJCHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkarenbHas XapaKTepUCTHKA IeJIed U 3a7a4 U3ydeHUs MpeaMeTa B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeronHs B MPENOJaBaHUU XUMHUH B OonbIen
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJepKaHusi OOydeHws,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSMH aKTUBHOTO TMOJYYEHHS] 3HAHMM M MPUMEHEHUS WX B PEATbHOM JKU3HU JUISl PELICHUS
MPaKTUYECKHX 3a]1a4.

B cBi3m Cc 3THM TpH HW3ydYeHHHM TpeaMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
GbopMHpPOBaHWE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaM0OOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITHI),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHHUs OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE ISl OLEHKH C
MO3UIUI YKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHHS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIONIB30BaTh 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, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, NIPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  PEUICHMHM IJI00ANbHBIX  NpoOJeM  palMOHAIBHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HAHHA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, a TAK)XKE MPUOOPETEHUS OIBITA MCIIOJIBL30BAHMS MOJYYCHHBIX 3HAHUN IS TPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B yuebHOM mulaHe cpeaHero ooOmero ooOpa3oBaHus YUEOHBIH MpeaMeT «XUMUs»,
M3y4aeMblii Ha 6a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM Y4€OHBIM MTPEIMETOM.

OO01iee yuCiIO YacoB, OTBEAEHHBIX ISl U3YUYEHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmero oopazoBanusi, coctaBisieT 51 gac: B 10 kimacce — 17 gacos (1 gac B Henento), B 11 kiacce
— 17 gacos (1 yac B Henenmo), B 12 kimacce -17 yacoB (1 yac B HeAelo).



COILEPKXAHUE OBYYEHUA
10 KJIACC

OPT'AHMYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4YeCKOi XUMHH

IIpeamer opraHM4ecKOi XMMHUH: €€ BOSHUKHOBEHHUE, PAa3BUTUE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o  wiaccupukauuy  OopraHudeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajgaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJCHHE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUU (IJ1aBjieHUE, O0yIJIMBaHUE U TOPEHNUE).

Yri1eBog0poabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYEcCKMi psa. MeTaH um 3TaH — mpocTeiiiue
IPEJICTaBUTENIM aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOPEHHs1), HaX0XKJIEHHE B IPUPOJE, OTYyYEeHUE U TPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
IPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIor€HUPOBAHMUSI, THIPATAllUU, OKUCIIEHUS U TIOJIMMEPHU3AlINN ), TOTYy4eHUE U IPUMEHEHUE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
IPOCTEHIINN NPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE W XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIy4yeHHE U MpPUMEHEHHe.  TOKCHYHOCTh apeHOB.
['eHeTnyeckas cBSI3b MEXAY YIJIEBOJOPOIaMH, MPUHAIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpuponHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTku He(TH: TMEPeroHka, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoiau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
o0pa3iaMu MIacTMace, KayaykoB U pe3uHbl, Kosuiekun «Hedte» n «Yromnby.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WU POAYKTOB PEAKIIUM).

Kucaopoacoaep:xaiye oprannyecKkue CoeiHHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U

XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJAaMH, TOPEHHUE),



IIpUMEHEHHEe. BogopoHbIe CBSI3U MEXKAY MOJIEKYJIaMU CIUPTOB. JleliCTBHE METAaHOJIA U DTaHOJIA
Ha OpraHu3M 4YeJIOBEKA.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO MIETOYHBIMU METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOIOaTOMHBIe CHMpThl). JlelicTBue Ha opraHu3M uyenoBeka. I[IpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

@DeHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKUE U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anbrerngsl. opmManbleruj, aueTaabAerHA: CTpOeHHE, (U3NYECKUEe U XHUMHUYECKHe
CBOICTBa (peaklUMM OKMCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIC pEaKLUH), IOJIYyYEHHE U
IIPUMEHEHUE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAst U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pU3NMUeCKUue 1 XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME Ul KJlacca KUCIIOT, peaKIusl
sTepudUKanMu), TMoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJEHHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ UAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenue )xupoB. bruonorudeckas poib KUPOB.

YTneBopl: cOCTaB, KIACCH(HUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapubsl). [ moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXJAEHHE B MPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnosno3a Kak npupoaHble nonuMepsl. CTpoeHre KpaxMana W LEeJUTFOJIO3bI.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKLns C HOI0M).

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBa
UCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAaKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IiuuuHa). buonornyeckoe 3HaueHHe
amuHOKuUCIOT. [lentuasl.

benky kak NmpupoaHbIE BBICOKOMOJEKYIspHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa O€IKOB: TUAPOJIN3, IeHATypauus,
Ka4eCTBEHHBIE PEaKIIUH Ha OENKH.

MexnpeamerHbie CBA3H.

Peanu3anus MeXNpeaMETHBIX CBA3E€H NMPU M3YYEHHHM OpraHu4yeckod xuMmuu B 10 kmacce
OCYIIIECTBIISIETCSl YE€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSITUM, ABJISIOLIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SBJICHUE, HAay4yHBIH (DakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CUHTE3, KJIacCU(PHUKAlMs, MEepUOJUYHOCTh, HAOIIOAECHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOICITUPOBAHUE.

®usnka: MaTepus, FJHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHD,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (pU3MUeCKUe BETUYMHBI U €AUHUIIBI
UX U3MEPEHUS.



buonorus: knetka, opraHusMm, Omocdepa, oOMEH BemIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoorus: NuIeBble MPOAYKThI, OCHOBBI PAl[MOHAIIBHOIO MUTAHUs, MOIOLINE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MTPenapaThbl, MaTepUallbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.

11, 12 KJIACCBI
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XMMHH

XUMUYECKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OO0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DneKkTpoHHas: KOH(GUTYpaIHs aTOMOB.

[lepuonnueckuii 3akoH u Ilepumoanueckas cucrtema Xxumudeckux sseMeHtoB JI. U.
MengeneeBa. CBs3b NepuOAMYECKOTO 3akoHa M Ilepnoanueckoil cUCTEMBl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOUN Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepuoaaM. 3HauYeHUEe NEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBs3b. Buabl XUMHYECKOH CBSi3M (KOBaJeHTHas
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIA M JTOHOPHO-aKIIETITOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTD.
DIEKTPOOTpULIATENBLHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KaTHOHBI U @aHUOHBI.

BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue O AMCHEPCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBas 10st
BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHu4ecKkux
BEIIeCTB. [ eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3IUYHBIM
KJIaCCaM.

Xumuyeckas peakiusi. Kimaccupukanus XUMHUYECKHX peakuid B HEOPraHUYEeCKOW H
OpraHMYeCcKON XMMUHU. 3aKOH COXpPAaHEHHSI MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBpPALICHUS
SHEPTUH TTPU XUMHYECKUX PEaAKITHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTUMbIe peEaKIUu.
XuMmnueckoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPAaBHOBECHS.
[Tpunnun Jle Hlatense.

OnekTponuTHdeckas aucconuarnus. CuibHble W ciiadble 3JeKTponuThl. Cpena BOJTHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALECHUN: JEMOHCTPALMS
tabmun «llepuogudeckas cucrtema xumudeckux siemeHToB [[. U. MenneneeBa», mzyueHue
MOJIeJIe KPHUCTAJUIMYECKUX PEmETOK, HAOMIOACHHE W ONHCAHHWE JIEMOHCTPAIIMOHHBIX U
1ab0paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCUAA BOJIOPOAAa B MPUCYTCTBUHM KaTalIM3aTopa,
ONpEeNIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLINN



HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYCCKON pPaboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTh XUMHUUYECKOU PEaKLIUm».

Pacuérnble 3a1aun.

PacuéTel 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasi JOJIS BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnbl. Ilonmoxkenue HemetrauioB B Ilepuonuueckoi cUCTEME XUMHUUYECKHUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, docdopa,
yIJIepoJia U KPeMHUs1) U UX COCAMHEHUH (OKCUAO0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUI).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meraios B [lepuogudeckoi cucteMe XUMHUYECKUX J1EMEHTOB /.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOImue
¢buznueckue cBoiictBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUYECKUN P HAMpsOIKEHUMA
METaJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPHUM, KaJWid, KaJbIMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUI.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M MX NPEBPAILCHHUN: H3ydeHUE
KOJUTeKIIMU «MeTamibl U CIUIaBbl», OOpa3lloB HEMETAUIOB, PEIICHHE JKCIEPUMEHTATbHBIX
3aja4, HaOIIOJIEHWEe W  OINKUCAaHME JIEMOHCTPALIMOHHBIX H  JIAOOPATOPHBIX  OIBITOB
(B3auMoJIeHiCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYed, KaueCTBEHHBIE
pEaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEILIECTB, pacdérhl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMuA U )KU3Hb

Posb xuMuu B o0ecnieueHnr 3KOJIOTHUECKOM, SHEPreTHUeCKO 1 MUILEeBOI Oe30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
pEeaKuui.

[IpencraBnennss 00 OOmMMX HAYYHBIX MPUHIHNAX MPOMBIIIICHHOTO TOJYyYCHHS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEHIECTB U MaTEpPHANIOB: Ba)KHEWILIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTepuaibl A SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpPaBHJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETapaToB,
npaBuiia 6€30MacCHOTO MCIIOIh30BAHMSI MPENapaToOB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKHU3HH.

MexnpeamMeTrHblie CBA3U.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xnacce ocymiecTBiIsSeTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHUH,
TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OO01mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHHUE, SBIICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTHUYEeCKU ypOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, PU3NUYECKUE BEIIMUUHBI U €IMHULIBI KX U3MEPECHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKast MPOMBILIIICHHOCTb, MeTaJLTyprus, MIPOU3BOICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUajoB, AJIEKTPOHHAS MPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTHUHU.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpOrpaMM CpeaHero oOIero oopa3zoBaHUs (JMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuHo-meroanueckoil OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOoTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3y/lbTaTOB OCBOCHHS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpazoBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIOLINE!

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00YyYEHHIO;

I[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
[EHHOCTEH ¥ UCTOPUUECKUX TPATULIUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroImMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYLUIUMHU LEJIOCTHOM CHCTEME XUMHYECKOIrO
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM M  BOCHUTATENBHON JAESITETbHOCTH B COOTBETCTBUHM C€ T'YMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMHM, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€alaMUd POCCUICKOTO
IpaXJaHCKOrO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNPAaBUIAMU TOBEICHMS,
CHOCOOCTBYIOUIMMHU NPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUS U HPAaBCTBEHHOI'O CTaHOBJIEHHUS
JUYHOCTH 00YyYaIONUXCSI.

JIMuHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHs» OTPaKarT CHOPMHPOBAHHOCTH
ONbITa TO3HABATEIBHOM M MPAKTHUYECKOW MAEATENbHOCTH OOYyYalomMXCs 10 pealn3alnuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:



OCO3HaHUS 00YYaIONIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY W MPABOMOPSIKY;

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IpaBWIaX MCEKINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOMW JAEATEIbHOCTU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘IC6HBIX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHMS:

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHUMHHU;

YBa)XEHUSI K MPOIIECCY TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTHYECKOrO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JJIUTENbHBIX HAONIOJCHUH,
KPOMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada yLIéHI)IX H IMTPAKTUKOB;

WHTEpeCa M TI03HABATCIbHBIX MOTHBOB B IIOJIYYCHHH | TMOCICAYIOIMIEM aHAaIN3e
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUs, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTH OLICHUBATh CUTyallUHW, CBA3aHHBIC C XHMHUUYCCKUMHU SABJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTHUPYSACh HAa MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C HO3HHI/II>1
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IG]ICTBI/II\/'I OTUX MMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAHUS [IEHHOCTEW 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMY N IICUXUYCCKOMY 310POBBIO;

coOoIeHHsT MpaBmwil 0€30macHOTO OOpalieHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHMMAHUA 1EHHOCTH TPaBHJI WHAMBUAYABHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (YMOTPeOIEHUS aIKOToJs,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B  Y4eOHO-HCCIICIOBATEIIBCKOW  JIeATSIIBHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B pEIICHWH TMPAKTUYECKUX 3aJad COLHUAIbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUICCKOMY W3YYCHHIO MPOPECCHH Pa3IMIHOTO PoJia, B TOM YHCIIe Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMUHU,

YBaXXCHHUS K TPYY, JTIOASIM TPyJla U pe3ynbTaTaM TPYAOBOH JEITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHAWBUIYAIbHOM TPAaeKTOPHUM OOpa30BaHMUA,
Oynymeil mpodeccun U peanr3anuu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M TIOTPEOHOCTEH 00IIEeCTRA;

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:

IKOJIOTMUYECKH TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;



NOHUMAaHHMs IJI00aJIbHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS JTOCTHIKEHUN XUMHHU JIJISl PEILICHHsI BOIIPOCOB
palMOHAIBHOIO IPUPOJOIOIB30BAHNUS;

AKTUBHOI'O HENPUATHS ICHCTBHUM, NPHUHOCAIIMX BpEA OKPYXKAIOIIEH NPUPOJHOU Cpere,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpUATHBIE KOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJBTYpBI, OIBITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANPaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCSI HMHU B
MI03HABATEIBHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOHN MPaKTHKH,

NOHMMAHUS CHEIU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE IIPUPOJABI M 4YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHM JJIs COBPEMEHHOM IUBMWIM3ALMHU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, pEIIEHUH TI100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS UEIOBEUECTBA — ChIPEBO,
HHEPreTUYECKOl, NHUIIEBOH M SKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPY/Aa U SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0TO 4jeHa
o0111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHHUSA CYIIHOCTH METOJOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHUs IpobieM
B PEAIbHBIX KU3HEHHBIX CUTYaLlHsIX;

UHTEpeCa K ITO3HAHUIO U UCCIIE0BATENIbCKOMN JACATENBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEphIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTMBHOMY TIIOJYYEHHIO HOBBIX 3HAaHMM IO XHMHHM B COOTBETCTBUH C >KM3HEHHBIMHU
MOTPEOHOCTSAMU,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iM4HbIX cdepax mnpodeccunoHaTbHON
JeATEIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaTbl OCBOCHUS ydeOHOro mnpenmera «XUMHUS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/ISI MHPOBO33pCHUA O6y‘-IaIOH_[I/IXC$I MCKIAUCHUIITIMHAPHBIC
(MexmpenMeTHbIE) 00LIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HAydHBIH (aKkT, MPHHIMUI, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSsl, HCCIIEIOBAaHNE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);



yHHUBEpcajbHble  y4yeOHble  JedcTBUA  (TIO3HABAaTeIbHBIE,  KOMMYHUKATHBHBIE,
peryisaTuBHbBIE), oOecneunBaonie (OpMUpOBaHHE (QYHKIMOHAIBHOM T'pPaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00yYaroInXcs;

CIOCOOHOCTh ~ OOYyHaloOIIUMXCsl  KMCIOJb30BaTh  OCBOCHHBIE  MEXKIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJbHbIE YyueOHBIC JICHCTBUS B IO3HABATEIBHOU U
COLIMAJIbHON IIPAKTHKE.

MertamnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
I03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMA JEUCTBUSIMU.

OBgJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1€ CTBUAMM:

1) 6a30Bble JJOrnYecKue AeCcTBUS:

CaMOCTOSITeNIbHO  (hOPMYJIUPOBaTh M aAKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNeNATh ENU ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LETSIMU;

UCIIONIb30BaTh MPU OCBOCHUM 3HAHHWHM MPHUEMBI JIOTUYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHbIe TMPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIBH30BAThH
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICIIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIMY BEIIECTB U XMUMHUECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOHUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, JICTyKTHBHBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAacCCMaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIFOUECHMS;

OPUMEHATHh B Ipoliecce MO3HAaHUs, UCTOIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEIH, TPE0OPa30BBIBATH MOAEIHHBIE PEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XUMH4YecKass (GopMyna, YypaBHEHHE XHMHYECKOH peakuud — TpU pemeHHH YYeOHBIX
MIO3HABATENIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUTSI BBISIBTICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMBIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a3zoBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IOCTaBJIEHHbIE WU
CaMOCTOSITENIHO c(hOPMYyITUPOBAHHBIE BOIPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Tt POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUI,

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHIECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIOAATh 32 XOJOM IpOIlecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMmyaupoBaTh O000OILIEHHS UM BBIBOJBl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O TPOIEITAHHON
pabore;

npuoOpeTaTh OMNbIT YYEHUYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATEelIbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJOB peIIeHUs
NPaKTUIECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKAX wuHMOpManuud (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBaTh HH(MOPMALIMIO PA3JIUYHBIX BHUIOB W (OpPM MpEICTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;



(GopMynHpoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOJABI NPH IOMCKE U OTOOpe
uHpopManuu, HeoOXOAMMOM ISl BBITTOJIHEHHSI YUeOHBIX 3aa4u ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHUuss HHPOpMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIA $I3bIK B KAuyeCTBE CPEACTBA MpU pPabOTEe C XUMHYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((QU3MUecCKue M MaTreMaTU4YecKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMHM 1€ CTBUSIMU:

3aJlaBaTh BONPOCHI M0 CYLIECTBY OOCYXk/aeMON TeMbl B XOJI€ MaJIora U/UiU JTUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYJIUPOBATh CBOU MPEJIOKEHUS OTHOCUTEIbHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAlMel pe3yIbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAaMHM [PH BBIIOJHEHUH XMMHUYECKOI'O
9KCHEPUMEHTa, NPAKTUYEeCKOHl paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanmu3anuy y4eOHOro IMpoekTa W (HOPMYyIHpPOBATH BBIBOJBI IO PE3yiIbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHMIA ITyTEM COTIIACOBAHMS MTO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIBHO IIJIaHUPOBaTh M OCYILECTBIATh CBOKO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U 1O MeEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBINOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHsI ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HaHUU O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHW JEATEJIbHOCTH Ha OCHOBE CaMoOaHalIW3a H
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDI
10 KITIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsDh» OTPAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHWMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBIIUICHUST W KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3adad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJATrarolne
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, dJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyrna (pa3BépHyTas u
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TpYMNa, paguKai, HU30MEpHusi, W30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAallhe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COGI[I/IHCHI/ISI); TCOPHUU U 3aKOHBI (TGOpI/I}I CTPOCHUA OPraHNYICCKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIUE B OCHOBE MOHMMAaHUS
MNPUIUHHOCTHU U CUCTCMHOCTU XUMHUYCCKUX HBHCHHﬁ, Q)aKTOHOFI/I‘-IeCKI/Ie CBCIACHUA O CBOfICTBaX,



cocTaBe, OJy4YeHUH 1 0€30I1aCHOM UCIOJIb30BaHUHU BAXKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y IIPaKTUYECKOM JIeATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIC MPU3HAKH MOHATHH, YCTAaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMUCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpALIEHHOI) GOPMYIT OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJl OPraHMYECKUX BELIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAICIKHOCTh U3YYEHHBIX OPTraHUYECKHX
BEIIECTB II0 WX COCTaBY M CTPOCHHIO K OINpPENeNEHHOMY KIIACCY/TPyIIe COCIMHEHUIN
(YrmeBomopobl, KHCIOPOA M a30TCOAEpIKAIlME COEIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxe
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMsI OTHEIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, IPOIMWJIEH,
alleTUJICH, STHJICHIJIMKONb, TIHALEPUH, (eHOT, (OpMabAETHll, AaleTalbJIeTnu], MypaBbHUHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIIOTa, TJIIOK03a, (GPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TITUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OINPEAENATh BHJbl XMUMHYECKOH CBA3M B OPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEJCTaBUTENIEH PA3IMYHBIX KJIACCOB OPIraHUYECKHUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aleTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJ, ATaHOJ, ATUJIEHTJIMKO/Ib, TJIUIEPUH, (EHON, aleTalbJern], MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXAY HMMU YpPaBHEHHUSMHU COOTBETCTBYIOUIMX XHMHYECKUX PEaKIHi ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI UX MEepepabOTKH U MPaKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OPMHPOBAHHOCTh yYMEHUH NPOBOAUTH BBIYUCICHHUS [0 XHMUYECKUM YpPaBHEHHUSM
(Macchpl, 00bEMa, KOJNIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEaKIUN);

c(OpPMHPOBAHHOCTh YMEHHH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/IaX HAYyYHOTO
MO3HAHUS, MCIONB3YEMbIX B XHMHUHU TP M3YUYEHUH BEIIECTB M XHMHUYECKHX SBJICHUH
(HaOmrofieHHe, UW3MEpEeHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUIsl IPHHSATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEI[ECTBAMU M UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiIa MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XMMUYECKUH SKCIIEPUMEHT
(mpeBpallieHus1 OpraHU4YEeCKUX BEIECTB IIPU HAarpeBaHUM, NOJYyYEHUE ATUIEHA U U3YYEHHE €TO
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTypanus OeJIKOB Ipu



HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUH C MpPaBUJIAMU TEXHMKHU OE30MaCHOCTU
npu OOpaIleHUHU C BEIISCTBAMHU U JTAOOPATOPHBIM O0OPYIOBAaHHEM, TMPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCu YPaBHCHUN COOTBETCTBYIOIIUX PEAKIMN U
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHNIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOM nHpopmanmu, THTEpHET U IpYyTruX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
MOBE/ICHUA B OBITY M TPYIOBOM [EATENbHOCTH B IEJIAX COXPAHEHHS CBOErO 3/I0pOBbA U
OKpY’KaroIllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JEHUCTBHS HA YKUBbIE OpraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cmbica mnokasarens [IJIK, noscHaTre Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/JI0POBbS: YMEHHE HPUMEHATH
3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBICHUN;

JUISL CIENbIX W CJIA0OBUIANIMX OOYyYarolIuXcsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyit.

11, 12 KJIACCbI

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIM XHMHHM B TO3HAHHWH SIBJICHHUH NPUPOIbI, B (opMUpOBaAHUU
MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (PYHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHUYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpene;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJICHTHAas, WOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XHMMHUYECKHX  pEaklUHuid, pacTBOp,  DIJIEKTPOIMUTHI,
HEDIJICKTPOJIUTHI, AJIEKTPOJIUTHUCCKAS JIUCCOLMUALNS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHMS] W MPEBPAILECHUS] PHEPTUU NMPU XUMHUECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeKalKre B OCHOBE IMOHUMAaHUS TPUYMHHOCTA M CHUCTEMHOCTH XWMHYECKHX SIBIICHUH,
(dakToNOrMUecKre CBEJCHUSI O CBOMCTBAX, COCTaBe, MOTYyYEHUH U OE30MaCHOM HCIOJIb30BAHUN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTEepPHBIC NMPU3HAKN TMOHSATHH, YCTAaHABINBATH
WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIONIME TMOHSATHS MPU ONMHUCAHUH HEOPTAHWYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMya BEHIECTB W ypaBHCHUH XHMHYECKUX pEAKIMi, CHCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BemlecTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HErami€éHash WM3BECTh, NMUTHEBAs COJa, MUPUT U

Apyrue);



c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEMHEHMSIX Pa3IMUYHOIO COCTaBa, BUJ XMMUYECKON CBS3U (KOBaJEHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/JHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYEecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJIEC)KHOCTh HEOPTaHMUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoaudeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3ieMeHToB 1—4 nepuoos [lepuonuueckoit cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHWMHUYECKHMX OJEMEHTOB U HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB []. .
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKIATh CYIIECTBOBaHHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIUU TI0 Pa3IUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIruxX BEHIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI JIEMEHTOB, 0OPaTUMOCTH PEAKIINH, YIACTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABISATh YPaBHEHUS PEaKIMid Pa3IMYHBIX TUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUSA, MPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACMNO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
pa3anyYHbIX (DAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTBus (mpunuun Jle [arense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JIekKAIIue B
OCHOBE TMPOMBIIIJICHHOTO MOJYYeHUs CEPHOU KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh yMEHUW TPOBOAWTH BBIYMCIEHUS C WCIOIH30BAHUEM TIOHATHUS
«MaccoBasi JIOJNisl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKHX
peaxIusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3¢ (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, IPEBPAICHUS U COXPAHEHUsI YHEPTUH;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHUEM, a TAKXKE MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMHU 110 BBIIIOJIHCHHUIO Ha60paTOpHLIX XUMHNYCCKHUX OIIBITOB,

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN SKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKUWH, PeaKkM¥ MOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKIUU Ha
cynbar-, KapOoHaT- U XJIOPUJ-AaHHOHBI, HA KAaTUOH aMMOHUS, PEIIeHNE SKCIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH O0OpaIlleHUH C BELIECTBAMH U JIAOOPATOPHBIM 000pyI0OBaHUEM, IIPEACTABIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM KOMMYyHHKaunuu, VHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Kalomie MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTHh BO3ACUCTBUS HA JKUBBIC OPraHU3MBI
OTpeIcIEHHBIX BEIIECTB, MOHUMAasi cMbIcT Tokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIs O0YYaroLIUXCs ¢ OrpaHMYCHHBIMH BO3MOXHOCTSIMU 3J0POBBSI: YMEHHUE NPUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJax MO3HAaHHA BEIIECTB U XUMHUYCCKUX SIBJ'ICHI/II\/'I;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cuctemMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (umdposbie)
Ne i/ NporpamMmmsl Bcero KOHTpOHLHHe HpaKTquCKHe oﬁpasoBaTe.ﬂbnme
padoThI padoThI pecypenr
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYecKOH XUMHUH
[Ipeamer opranuueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro o pasneny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIe yTIeBOAOPOABI — AJIKAHbI 1
59 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 3
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 1
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 1
uX nepepaboTka
Hroro no paszneny 6
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Genon 2
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 3
CrnoxHble 3¢upbl
3.3 VYrneBoasl 1




Hroro no pazneny 1

Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 1
Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 17

11 - 12 KJIACCBbI

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m Kontpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTbI
pecypcsl

Paspnen 1. Teopernueckue 0OCHOBBI XUMHUM

Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucremMa XMUMUYECKUX 3
anemenToB 1. 1. Menaeneena

Ctpoenue BemectBa. MHOroo6pasue

1.2 3
BEIIECTB

1.3 XUMHUECKUE PEAKITHH 6
Hroro no pazneny 12
Paszgen 2. Heopranuueckasi Xumusi

2.1 Merannbl

2.2 Hewmeramnbl

53 CBsI3b HEOPTAaHUYECKUX U OPTaHUIECKUX 4
' BEILIECTB




Hroro no pazneny

18

Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XUMHUSA ¥ KU3Hb 4
Htoro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUYeHust

[Ipenmer oprann4eckoi XumMuu, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX
coenuHeHuit A. M. bytiepoBa, €€ OCHOBHbIE
MOJIOKEHUS

[IpencraBnenue o KiacCuPUKALAHA
OopraHM4ecKkux BeuecTs. Homenknartypa
(cucremaTHueckasi) ¥ TpUBHAJIbHbIC HA3BAHUS
OpTraHWYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKUH Psifl

17  A3zoTconepikaiiie COeAMHEHHUS.
BakHeime npecTaBUTeN U UX 3HAYCHUE B
JKH3HH YEITOBEKa.

AJNKeHBI: coCTaB U CTPOCHHUC, CBOMCTBa

Ankanuensl. byranuen-1,3 u
meTminOytaauen-1,3. [Tonyuenue
CHUHTETHUYECKOT0 KayuyKa 1 pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
TOMOJIOTUYECKUH PsJl, CBOMCTBA.

ApeHsbl: 6eH301 U TOIYyoJ. TOKCHYHOCTh
apeHOB




I'enernueckas CBA3b MEXKIY
YIJIEBOAOPOJAMHU.

10

[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB:
NPUPOHBIN ra3 U MONYTHBIC HETAHBIC ra3bl,
HE(Th U MPOIYKTHI €€ TIepepadoTKu

11

IIpenenbHbIE CIMPTHI: METAHOJI U 3TAHOIL,
STUJICHTIIMKOJIb U TIuLepuH. BoropoaHas
CBS3b.

12

denom: CTPOCHUC MOJICKYIJIbI, Q)HSH‘IGCKI/IG n
XUMHNYCCKHUC CBOﬁCTBa, IMIPUMCHCHHC

13

Anpaerupl: GopMaIbACTUI U alleTAIbICTH]I.
AneToH

14

OaHOOCHOBHBIE NpeieNibHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHasl,
CTeapuHOBAs U MaJbMETHHOBAsK KUCIOTHI.

15

JKupsbl: ruaponus, npuMeHeHue,
Ouosoruveckas poJib KHUPOB.

16

VYrneBoJsl: cOCTaB, KilacCU(pUKaIs.
Baknelimme nmpencTaBuTeNN: IIIIOK03a,
bpykTO3a, caxapo3a, Kpaxmai, HeJUT0I03a.

17

A3zoTcoaepixaiiue coeiuHeHus. Baxkuenimue
MPEACTABUTENMN U UX 3HAUYCHUE B KU3HU
YeJnoBeKa.

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

17




n/n

Tema ypoka

11 kiaacc

KoaunuecTBO 4acos

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3YYeHUS

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuonuueckas
cucTeMa XUMHUYECKUX ieMeHToB /l. 1.
MenieneeBa, Ux CBs3b C COBPEMEHHOU
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM 10
rpyImmaM v nepuojaam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Meneneena B
Pa3BUTUU HAyKU

Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoHas cBs3b

BajnieHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTD.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HctruHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHWYECKUX BEIIECTB, PA3INYHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEIIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHMUYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

O0001IeHrEe ¥ cUcTeEMaTH3alus 3HAHUI.
Pemenue 3agay.

Onektponutnueckas auccounanus. [lonsarue
0 BogiopoHOM Mokasareie (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBoB ¥ pacTBOPOB COJIEHN

13

Mertaiuel, ux noyioxenue B [lepuognyeckoii
CUCTeMe XMMHYeCKHX 3eMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIJIOB

14

CrmutaBsl METaLIOB. DJIEKTPOXUMUYECKAN PSIT
HanpsHKEHUHA METaJIOB

15

XUMHUYECKUE CBOMCTBA BAXKHENUIIINX




METaJUIOB (HATPUH, KaJIUi, KaJabIIUi, MarHUN)
U UX COCOUHEHUN

XUMHUYECKUE CBOMCTBA BAKHENUIIINX

16 METAJIJIOB (QIIOMUHUI) U UX COEAMHEHUN 1

17 3akperieHue 3HaHUM 1o pa3zieny
«Teopernueckre OCHOBbI XUMUM»

12 knacce

18 OO0mias xapakTepucTUKa METaJIOB 1
MOOOYHBIX MTOATPYIII.

19 XUMHUYECKHE CBOMCTBA ITMHKA, Kelle3a U UX 1
COCTUHEHUN
Hewmeramibl, ux nojioxxeHue B

20 [Tepuoanueckoii cucTeMe XUMHUUYECKHUX 1
anemenToB 1. . Menjeneena u
O0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYECKUE CBOMCTBA HEMETAIIJIOB.

21 AnoTponusi HEMETAUIOB (Ha IpUMeEpe 1
KHCJIOpOJia, cephl, hocdopa u yrieposa)

99 XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX 1
COCTMHECHU I

93 XuMHuueckue CBOCTBa a3oTa, Gpochopa u ux 1
COEAMHEHUI

24 XHWMHMUYECKHUE CBOMCTBA yIiaepoaa, KpEMHUS U 1
WX COCIMHECHUI

o5 [IpuMeHeHne Ba)XKHEUIINX HEMETAIOB U UX 1
COCTUHEHUN

26 O06o061IeHre U cucTeMaTu3alus 3HaHuH| 110 1

TteMe «Hemeraniely. Beruncienus mo




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

27 Heoprannueckue u opraHn4eckue KUcIoThI.

28 Heopranuueckre u opraHn4ecKiue OCHOBAHMS 1

29 I'eneTnueckas CBsI3b HEOPraHUYECKHUX H 1
OpPTraHUYECKUX BEILICCTB

30 AmdoTepHbIe HEOPTaHUYECKUE U 1
OpPraHUYeCKUE COCTUHCHHMS.
Poie xumMum B 0b6ecrieueHIH HKOJIOTUIECKOH,

31 JHEPTeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHH MEIUIIUHBI
[IpencraBienust 06 00X HAYUYHBIX

32 MIPUHIMIIAX TPOMBILIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAJIOB

34 X¥MHS U 30pPOBBE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM [TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
06pa30BaTeJIBHOI/I leOFpaMMLI cpeuHero 0611161"0 06pa30BaHI/Iﬂ
pe3yabTara

1 TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUHU

ChopMHpPOBAaHHOCTh  TPEJACTABICHUH O XUMHUYECKOH  COCTaBIISAIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XMMHHU B TO3HAHUU SIBJIICHUM
11 Opupoabl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
' (GYHKIIMOHAIBLHOU TPAaMOTHOCTH, HEOOXOIUMOM IS peIlIeHUs] MPAKTHUECKUX

3aa4 U HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U

MIPUPOAHON Ccpeie

Binanenne  cucremMoill = XMMHMYECKMX  3HAHUK, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroIre TTOHSTHS (Monekymna, BAJICHTHOCTb,
AJEKTPOOTPUIIATENILHOCTh, CTEIEHb OKHUCJICHHUS, XMMHUYECKas CBS3b, MOJIb,
MOJIIpHasl Macca, MOJIIPHBIN 00bEM, YIIepOAHbIN CKeleT, QyHKINOHATbHAS
rpyIa, pagukali, U30MepHUs, U30MEpbl, TOMOJIOTHYECKUN psiJl, TOMOJIOTH,
YTJIEBOJOPOBI, KUCTOPOA- U a30TCOJIEPKAIINE COSAMHEHUS, OMOIOTHYECKU
1.2 aKTHUBHBIE BelecTBa (YIJIEBOJBI, JKUPBI, OEIKH), MOHOMEp, TOJIUMEp,
CTPYKTYpHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COSAMHEHHUS); TCOPUU U 3aKOHBI
(Teopust XUMHUYECKOTO CTpoeHusi opraHndeckux semiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOJIOTHUECKUE CBEJICHUS
O CBOHMCTBaxX, COCTaBe, TONyuYeHWH U O€30MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX W OpPraHudYecKuX BEHIeCTB B OBITY U

HpaKTquCKOfI JACATCIIbHOCTH YCJIIOBCKA

CdopMupoBaHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU MOHSITHM,
13 YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHS
IIpU  ONHMCAHMM COCTaBa, CTPOEHUS U IPEBPAIICHUM OPraHUYECKHUX

COeIMHEHUI

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON)
14 bopMynl OpraHMYECKHX BEIIECTB W YypaBHEHUN XHMHUYECKUX peaklui,
M3rOTABIIMBATE MOJEIN MOJIEKYJ OPTaHUYECKUX BEINECTB IS WIIIHOCTPALAN

HUX XUMHUYCCKOI'0 U MPOCTPAHCTBCHHOT'O CTPOCHUSA

CdopMupoBaHHOCTh YMEHUN YCTaHABIMBATh MPHUHAICKHOCTh H3YUYEHHBIX
15 OpraHMYECKHUX BEIIECTB IO WX COCTaBY U CTPOCHHUIO K OINpPEACIEHHOMY

KJ1accy (Tpymne) COeMHEeHUH (YTriIeBOJOPOIbl, KUCIOPO U a30TCOAEepKAIIIHE




COCAMHCHU A, BBICOKOMOJICKYJIAPHBIC COCIII/IHGHI/DI), JaBaTb UM Ha3BaHUA I10

cucrematnueckoii HomeHkmarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUSI ONPEICNISATh BHUABI XUMHYECKOH CBS3U B

OpraHWYECKUX COCTMHECHUSX (OJMHAPHBIE U KpaTHbBIE)

1.6

2.1

2.2

ChopMupOBaHHOCTh YMEHHS NPUMEHSTH: MOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A.M. BbyrnepoBa ans 0ObSCHEHHS 3aBHCHMOCTH
CBOMCTB BEIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHHUS MacChl

BCIICCTB

YrieBomopoasl. Kucmopoaconepkamme U a3oTcoaepiKaline OpraHuYecKHe

COCIMHEHUS. BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS

CdopmupoBaHHOCTH YMEHUI IPUBOAUTH TPUBUATIbHBIC Ha3BaHHs OTJEIbHBIX
OpraHWYECKUX BEIIECTB (ITWJICH, MPOMUJICH, AalleTHJICH, STUJICHTIUKOJb,
TIUIEprH, (QeHoN, (OpMalbICTHA, aleTalbJCTHa, MypaBbHHAs KHCIIOTA,
YKCyCHasi KHCJIOTa, OJIEMHOBAas KHUCIIOTA, CTEAPUHOBAs KHUCIIOTA, TIIFOKO3a,

¢bpyKTO3a, Kpaxmall, 1eJUIH0I103a, TITUIUH)

CdopMupoBaHHOCTb  YMEHHMH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
¢u3nUecKkue ¥W XUMHUYECKHE CBOMCTBA THUIWYHBIX IIPEICTaBUTENICH
pPa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, »OTaH, JTHUJIEH,
MPOMUJIEH, aleTuieH, OyragueH-1,3, metundyraauen-1,3, 6eH301, METaHOM,
ATaHOJ, STHJICHIJIUKOJb, TJIHMIEPUH, (PEHON, aleTanbieru]l, MypaBbHHAS U
YKCYCHasi KHUCJIOTBI, TJIOKO3a, Kpaxmas, I[eJUI003a, aMHUHOYKCyCHas

KHCJIOTA)

2.3

2.4

CdopMupoBaHHOCTh YMEHUS WJUIIOCTPUPOBATH FE€HETUYECKYIO CBA3h MEXKIY
TUMIUYHBIMU TPEJICTABUTENSIMU Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKHX PEaKLUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpPMYII

ChopMupOBaHHOCTH YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIEBOJOPOIHOTO
celpbsi (He(dTh, NPUPOIHBIM Ta3, Yroib), CHOCOOBI HX MEpepabOTKU U

MIPAKTUYECKOE MPUMEHEHUE MPOAYKTOB HepepaboTKu

XUMHS U KU3Hb. PacyéThl

3.1

ChopMHpPOBAaHHOCT, YMEHUU BIIAETh CHUCTEMOW 3HAHWK 00 OCHOBHBIX
METOJIaX HAay4YHOrO I[I03HAHUs, HCIOJIb3YEMBIX B XUMHHM [PU HU3YYEHUHU
BEIIECTB U XUMUYECKUX SIBIICHUH (HAONIO/IEHUE, U3MEpPEHUE, IKCIIEPUMEHT,
MOJIEJIMPOBAaHUE), HCIOJIB30BATh CUCTEMHbIE XHMHUYECKHWE 3HaHUS MJIs
MPUHATUS PEIICHUM B KOHKPETHBIX >KM3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHUCM

3.2

CdopmMupoBaHHOCTH YMEHHI COOJIIOIATh MTPAaBHIIA MOJIb30BAHUS XUMUIECKON




MocyAol ¥ 1abopaTopHBIM 00OPYIOBAHUEM, a TaKXKe MpaBUiIa OOpaIICHHs C
BEIICCTBAMH B COOTBETCTBHM C HWHCTPYKIUSMH TIO  BBIMOJHEHUIO

na6op ATOPHBIX XUMHUYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCT yYMEHHMH IJIAHUPOBATH M  BBINOJIHATH XWMHUYECKUH
AKCIIEPUMEHT (TpeBpallleHus] OPraHWYECKUX BEUIECTB IIPH HarpeBaHUU,
MOJIy4YeHUE S3TUJIEHA W M3YYEHHE €ro CBOMCTB, KAaYeCTBEHHBIE pEaKIUU
OpraHMYECKUX BEIIECTB, JeHATypauus O€JIKOB IPU HarpeBaHUHU, L[BETHBIC
peaknuu OelIKOB) B COOTBETCTBUU C MPABWIIAMHU TEXHUKH O€30IaCHOCTU MPHU
oOpallleHHH ¢ BelleCTBaMU U JJaOOpaTOpHBIM 000PYAOBAHUEM; MPEACTABIIATh
pe3yNnbTaThl XUMUYECKOTO OJKCIIEpUMEHTa B (opme 3alucu ypaBHEHHIA
COOTBETCTBYIOIIIMX peaKkuii W (POpMyTupoBaTh BBIBOABI HA OCHOBE AITHX

pe3yJbTaToB

3.4

3.5

CdopMUPOBaHHOCTh YMECHHH MPOBOIUTH BBIYHCICHUS TI0 XHUMHYECKAM
ypaBHEHMsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BeIIEeCTBA HIIU
IPOAYKTa peaklHUH MO0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3
MCXOJHBIX BEILECTB WIH IPOJYKTOB PEAKIIH)

ChopMupOBaHHOCT YMEHMH KpPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
nH(pOpPMaLIMIO, MOJyYaeMyI0 M3 Pa3HbIX HCTOYHHMKOB (CpeIcTBa MacCOBOM

uH(popmanuu, cetb UHTEpHET U 1pyrue)

3.6

ChopMHpOBaHHOCT, ~ yMEHHH  COOMIONATh  MpaBHJIa  SKOJOTUYECKU
1[e1eCO00Pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOM NEATEIHHOCTH B IENSIX
COXpaHEHMSI CBOETO 3JIOPOBbS M OKPYXKAIOIIEW MPUPOTHOM CpPEIbl,
OCO3HABaTh OMACHOCTH BO3JCHCTBHSI HA KHBBIC OPTAaHU3MBI OTPEICIIEHHBIX
OpraHWYECKHUX BEMIeCTB, MOHUMAas cmbica mnokazatens [1JIK (mpenensHo
JOTTYCTUMON KOHIIEHTPAIIUN ), IOSICHATh Ha MPUMEPax CIOCOObI YMEHbBIIICHUS

U IpCAOTBPAILICHUA UX BPpCIHOTO BO3JCHUCTBHUS Ha OpTraHu3M 4YCJIOBCKaA

MHNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA
11-12 KJIACCBbI

Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
1 Teopernueckre OCHOBBI XUMUH
Xumuueckuit dmeMeHT. AToM. Sapo aroma, W30TOMBI. DIEKTPOHHAs O0OJIOYKA.
11 DHepreTUYeckue ypOBHH, TOIYPOBHU. ATOMHBIC OpOHWTamH, S-, P-, O-3JEMEHTHI
' Oco0OeHHOCTH pacIpeiesIeHHsI JIEKTPOHOB M0 OPOUTAISIM B aTOMax AJIEMEHTOB TIEPBBIX
YETBIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIHsi aTOMOB
[Tepuonuueckuii 3axkoH u Ilepmommyeckas cucteMa XuUMUYecKux sieMeHtoB JI.M.
1.2 MenaeneeBa. CBsi3b MepUOIUYECKOr0 3aKkoHa U [leprnoandyeckoi CUCTEMbl XUMUYECKUX

anementoB JI.MI. MenzaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB.




3aKOHOMepHOCTI/I U3MEHEHMS CBOMCTB XHMMHUYECKHX JJIEMEHTOB H 06pa3yeMHx nMH
MPOCTBIX MU CJIOKHBIX BCHICCTB IIO I'pynriaM M IICPUOgaM. 3HaueHUe NepuoaANICCKOro

3dKOHA B Pa3BUTHH HAYKH

Crpoenue BemiecTBa. XHMMHYECKasi CBs3b. Buabl XUMUYECKON CBsi3M (KOBaJEHTHAas

HCIIOJIAIpHAasA MW IIOJIsIpHas, HWOHHAasd, MeTaJ'IJ'II/I‘ICCKaH). Honpl: xaTHOHBI M aHHWOHEI.

L3 Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHON XMMHUYECKOW CBA3M (OOMEHHBINM M JIOHOPHO-
aKLenTopHbI). BonopoaHas cBs3b
1.4 BanieHTHOCTB. DJIEKTPOOTPUIIATENBHOCTE. CTENEeHh OKMCIIEHUS
BemectBa MoJIeKyIIpHOTO M HEMOJICKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
15 BelecTBa. THUITBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUITA
' Kpuctaimuueckod pemérku. [lonstue o pgucmepcHeIXx cucreMax. VCTUHHBIE H
KOJUIOM/IHBIE pacTBOPBL. MaccoBast 10Jisl BEIIeCTBa B pacCTBOPE
16 Knaccudukanus ©HeopraHmdeckux coeauHeHuid. HomeHkmaTypa HeopraHHYeCKHX
' BEIIECTB
Xumuyeckas peakius. Kinaccupukanuss XUMHUECKUX PEaKIUi B HEOPTaHUYECKOH W
1.7 OpraHWYECKONM XUMHUHU. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHHUS U
MIPEBPAIICHUS YIHEPTUU TTPU XUMHUECKUX PEAKIIHIX
1.8 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTD OT Pa3JInYHbIX (AKTOPOB
19 OO6partumbie peakiuu. XUMHUECKOe paBHOBecHe. DaKTOPHI, BIUSIONIME HA COCTOSHUE
' Xxumu4ueckoro pasHosecus. [Ipunuun Jle [larense
110 OnexTponuTrueckas nucconuanus. CuibHbIE W clladble AMeKTponuThl. Cpela BOIHBIX
' PacTBOPOB BEIIECTB: KHUCTasl, HEUTpalpHasi, menoyHas. Peakiiuu noHHOro ooOmMeHa
111 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
2 Heoprannueckast xumus
Hemerannsl. Ilonoxxkenne HemeramioB B Ilepuoguyeckoit cucTeMe€ XHUMHUYECKUX
91 anemenToB J[.. MenneneeBa u 0COOEHHOCTH CTpOoeHUs! aTOMOB. Du3nueckrne CBONCTBA
' HEMETaJUIOB. AJUIOTpONHS HEMETAUIOB (Ha MpuMepe Kuciaopopaa, cepsl, dochopa u
yriaepojaa)
XWMHYECKHE CBOMCTBA BAKHEUITUX HEMETAUIOB (TajJOTE€HOB, Cephl, a3oTa, docdopa,
2.2 yriaepoja U KpPeMHHSA) U MX COCAMHEHHH (OKCHUIIOB, KHUCIOPOACOJEpKAIUX KUCIOT,
BOJOPOAHBIX coeMHEeHM ). [I[puMeHeHrne BaXKHEUILINX HEMETANIOB U UX COEIMHEHUI
Meramnsl. [Tonoxenue meramioB B Ilepuognueckoil cucteMe XMMUYECKUX HJIEMEHTOB
53 J.U. MenneneeBa. OcoOEHHOCTH CTPOCHUS NEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
' O6mume ¢puznveckue cBorcTBa MeTalIoB. CIsIaBbl METAIIIOB. DIEKTPOXUMHUCCKHUH PSiT
HanpsHKEHUHA METaJIOB
2.4 XWMHYECKUE CBOMCTBA BAKHEHIIMX META/UIOB (HATpWM, KW, KaJdbllUd, MarHWi,




ATIOMUHHUMA, IIMHK, XpOM, JKele30, Melb) M UuX coeauHeHud. OOmme CcrocoObl

IMMOJIYUYCHHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy U TCXHHUKE

2.5

I'enetnueckas CB3b HCOPraHM4YCCKUX BCHICCTB, MPHHAJIC)KAIIUX K Pa3JIMYHbIM

Kj1accaM

XUMUS U )KU3Hb

3.1

3.2

Ponp xwmum B 0O0ECHEUEeHUU OSKOJOTHYECKOH, DHEPreTUYeCKOW © MUIICBOU
0€30MacHOCTH, Pa3BUTUU MEAUIMHBI. [[oHATHE 0 HAYYHBIX METOaX IMO3HAHHUS BEIECTB

1 XUMHWYCCKUX pCaKHHI;'I

Hpe,[[CTaBJ'IeHI/ISI 00 O6H_II/IX HAay4YHBIX [IPUHOUIIAX [POMBIINIJICHHOI'O IIOJIY4YCHUA
BayKHEHIITNX BCIICCTB. YenoBek B MUpPE BCHICCTB H MATCPHUAJIOB: BaKHEHIIINE
CTPOUTCIIBHBIC MaTCpHaJIbl, KOHCTPYKIIMOHHBIC MaTCpUalibl, KpaCKu, CTCKJIO, KEpaMHKa,
MarepuajJabl OJid OJSJICKTPOHUKH, HaHOMATCpHalbl, OPraHU4YC€CKUC W MHUHCPAJIBbHBIC

ynoopeHus

3.3

Xumus u 3A0POBLEC YCJIOBCKA: IpaBUJida HCIIOJIb30BAHHUA JICKAPCTBCHHLIX IIPCIIapaTOB,
IIpaBuJjia 0€30I1aCHOTO HCHOJIL30BaHUSA IIpcIriapaToB OBITOBOM XMMHUH B HOBCG,HHCBHOﬁ

KHU3HU




YYEBHO-METOJIUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

* Xumus. 11 xnacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiiennes
METOANYECKHUE MATEPUAJIBI JUISA YAUTEJIA

1. T'abpuensa O.C. u ap. Xumus. 10 knacc. ba3oBbiii ypoBeHb. MeToanueckoe
nocobue, «M3aarenbctBo «IIpocBemenne»

2. Tabpuensu O.C., JIvicoBa I'.I'. Xumus. 10 knacc. ba3oBblii ypoBEHb.
[IpoBepounsbie 1 KOHTpoJIbHBIE paboThl. PI'OC, «13naTenbeTBO
«IIpocBemenue»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. bubmaunoreka I{OK https://lesson.edu.ru/ http://fipi.ru/ (caiit ®UITN).
2. https://lesson.edu.ru/

http://fipi.ru/ (caiit ®UIIN)

https://resh.edu.ru

http://www.alhimik.ru
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