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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XuMHH Ha YPOBHE CPEIHETO 001Iero oOpazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS (eaepalbHOi 00pa30BaTENbHON MPOTrPaMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTo Ipeamera
«Xumus» B o0Opa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit deneparnuu, peaqnu3yOIMHUX
OCHOBHBIC 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKeHUI «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHUHM, K OIPENEICHUI0 OO0IIei
CTpaTeruy OOy4eHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» mas 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLIENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COJIep)KaHMs, pPe3yJbTaToB OOyueHHs U
TpeOOBaHUI K YPOBHIO IIOJTOTOBKH BBIITYCKHHKOB.

Xummuueckoe o0Opa3oBaHHE, [OJy4yaeMO€  BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBepLIAIOIIMM ITallOM peaju3aliyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEW, TPHUCYIIHUX MEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUS. ODTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbl
YeJIoBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peannsyercs xuMndyeckoe oOpazoBaHue 00YyJalOIUXCs HA YPOBHE CPEIHEr0o
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IMpeaMera «XUMHs», COJlepKaHHe M MOCTPOeHHE
KOTOPOTO ONpeZeNeHbl B MporpaMMme IO XHMHUHM € Y4YETOM CHEIM(PUKM HAyKM XUMHUH, €&
3HAa4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTEpPHAIbHOM KU3HU OOIIECTBa, a TaKXkKe C Y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK UIPaeT 0cOOyI0 pPOjib B COBPEMEHHOU
[MBWJIN3AIMHU, B CO3IaHUH HOBOHW 0a3bl MarepuaibHON KyJbTyphl. OHAa BHOCHT CBOWM BKJIAJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHE LEJIOCTHOTO MPECTaBICHUS
00 OKpy»KarollleM MUpe KaK O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIpYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOM KYJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIIEUIHOTO TpyAa U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI KaKk HayKa co3ujaTeNibHas, Kak Hayka
BBICOKMX TE€XHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HIKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBMM ¢ 0OmIMMM LEISIMM M TNPHHLUIAMH CpeIHEro oOIiero ooOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIil ypOBEHb U3YUYEHUs1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPA0OTKM MHPOBO33PEHYECKUX OPHEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B KHU3Hb COLUYMA,
IPOJOJKEHHUs 00pa30BaHus B pa3IMUHbIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsiroliuMu  IpefMeTa «XuUMUs» SBISAIOTCS 0a3zoBble Kypchl — «OpraHnuueckas
xuMus» U «O01Ias 1 HeOpraHMYECcKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEp)KaHUsI KOTOPBIX
SIBIITFOTCSL OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUH M0 HEOPTaHUYECKOW XUMUH (C BKIFOUCHHUEM
3HaHUHN U3 0O0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUU
IpU W3Y4YEHHH HpeaMmeTa o0OecledrBaeT BO3MOXKHOCTb PAacCMOTPEHHUS BCETO MHOrooOpasus
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» u «O011as 1 Heopranuyeckas
XUMUS» chopMHpOBaHa B MpPOrpamMMme MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
y4ueOHOro Marepuaia U OOYCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpPEACNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA yPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHMM, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKHUX U JJIEKTPOHHBIX INPEACTABICHUN O CTPOCHUH BEIIECTB.
CseneHusi 00 M3yyaeMblX B Kypce BEILECTBaX HAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTUBHBIX COEAMHEHHH. B Kypce opraHnMueckoil XMMHUU MOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B INpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3YYEHHBII Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMsl TEOPETUUYECKMM MaTepuanl u
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XUMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOu1as 1 HEOpraHWYyecKass XUMHUs» O0ydarolUMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHa C OOIETEOPEeTUYECKUX M METOAOJIOTMYECKHX MO3UIUM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHUN, a TAKXKE 0 XUMUYECKUX PEAKLMAX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKaHUs
nornonHsercs B Kypcax 10 um 11 kimaccoB dneMeHTaMM COJEp)KaHUs, HMEIOIHUMU
KyJIbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aUMOCBSI3M XUMHUHU C JIpYyTMMHM HayKaMH, pacKpbIBalOT €€ poJib B TO3HABATEIBHOU U
MPAKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K TMpoIeccy
TBOpYECTBA B 0OJACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsieMax, CBA3aHHbBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
UHTEJUIEKTYAJIBHBIX M DKCIEPUMEHTAIbHBIX HCCIIEN0BATEIbCKUX 3a7ad. B menoMm coxepxanue
yueOHOro nmpeamMera « XUMHs» JAHHOTO YPOBHS U3y4€HHUs OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHUMaHUS QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIL[ECTB UX COCTAaBOM M CTPOCHHMEM, IO3HABAEMOCTh IPUPOIHBIX SIBICHUHN IIyTEM SKCIIEPUMEHTA
U pELICHHUsS NPOTUBOPEUUH MEXKIy HOBBIMH (PaKTaMH M TEOPETHUECKUMH MPEIINOCHUIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX MpOoO0JieM, a Takke MpobiieM cOepekeHust
OYHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX TEXHOJIOTMI U MaTEPUAJIOB.

B maHe pemieHuss 3amad  BOCHHUTAHUS, Pa3sBUTHS M COLMAIU3AIMHM  O0YyYaroIuXxcs
MNPUHATBIE MPOrPaMMOM IO XMMHH MOJIXOJBl K ONPENEICHUIO COJEPKAHMS M TOCTPOECHUS
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIBHBIX yUEOHBIX IEHCTBUN, MMEIOIIMX



0a30BoO€ 3HaUEHUE I Pa3IMYHbIX BHJIOB JESATEILHOCTU: pelIeHus Mpolsem, oUcKa, aHalu3a u
o0paboTkn wuH(POpPMAIMK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MPAKTUYECKOH U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHIMAIOIICH BaYKHOE MECTO B TIO3HAHUHM XUMHUHU.

B mpaxTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILET0 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oomero oOpa3oBaHHs, TP  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTePUCTUKU IIeJiel M3y4YeHHUs MpeAMeTa HamnpaBiIeHHUEM I[EePBOCTEIEHHON 3HAYUMOCTU
TPaAWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKh Kak oOriactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUUYECKOW EATENbHOCTH YeNOBEKa M KaK OJHOT0o U3
KOMIIOHEHTOB MHUpPOBOW KyJIbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW TMOAXO0A K
OTIpENIeJICHUIO TIeIeH N3y4eHus peIMeTa SBIISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pPEHHUsS TJIABHBIMU LEISIMH U3yUYEHHs MpenMeTa «XUMHS» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCA:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIEi
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC TOHSITHS,
(dyHIaMeHTaJIbHBIE 3aKOHBI W TEOPHHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHuEe U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAUMBIX Ul MPUOOPETCHHUS YMEHHA OPHEHTHPOBATHCS B
MUpE BEIIEeCTB M XUMHUUECKUX SIBIICHUH, UMEIOIINUX MECTO B MIPUPOJIE, B MPAKTUUECKOHN U
MOBCEHEBHOM KU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOIIOJCHHEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM NpaBUil 0e301acHOTo
oOpalleHus C BeLeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTepUCTUKA LIeJe U 3a/7a4 U3y4eHHus MpeaMeTa B
mporpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cuUcTeMe cpenHero ooOmiero oOpazoBaHus. CerogHs B NpENoOAaBaHUU XUMHUU B OoJblIed
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJIepXKaHUus OOy4YeHHS,
OpPUEHTHPOBAaHHOW Ha TOATOTOBKY BBITYCKHMKAa 00IIe00pa3oBaTeIbHON  OpraHW3allnu,
BIIAJICIONIET0 HE HAOOPOM 3HAHUMU, a (PYHKIIMOHATHHOW TIPAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHHUSMHU aKTHBHOTO TIOJYYEHHUS 3HAHWA W MPUMEHEHUS WX B PEAbHOW YKM3HH JUIS PEUICHHUS
MPAKTUYECKHX 3a7ad.

B cBs3M ¢ 3TUM 1NpH U3yYeHUHM IMpeaMmera «XUMHUsS» JIOMHHHUpPYIOLIee 3HaueHUe
nproOpeTaroT TakKue LEeNu U 33Ja4u, Kak:

ajanTanus OOyYaromMXCcsS K  YCIOBUSM JUHAMHYHO  DPa3BUBAIOLIETOCS  MHDA,
dbopMHpOBaHHWE WHTEIUIEKTYaIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K camMoo0Opa30BaHUIO,
COTPYAHHYECTBY, CaMOCTOSITEIILHOMY TPHHITHIO TPAMOTHBIX PEUNICHHH B KOHKPETHBIX
’KH3HEHHBIX CUTYAaIUsX, CBI3aHHBIX C BEIIECTBAMU U HX MPHUMEHEHUEM;

dbopMHupoBaHHEe Yy OOYYAIONMIMXCSl KIIFOYEBBIX HABBIKOB (KJTIOUEBBIX KOMIICTCHITHH),
MMEIOLINX YHUBEpPCAIbHOE 3HAUEHUE JUJISl PA3IUYHbBIX BUJOB JESATENLHOCTH: PEIIeHus Mpodiem,
NIOWCKa, aHamm3a u 00paboTKM HMHPOpPMALUHU, HEOOXOOUMBIX JJsI TPUOOPETEHHUsS OIbITa
JEeSITeIbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHWU XMMMHU, a TAKXKE U1 OLEHKHU C
MO3HILIUN HKOJIOTHUECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpraHMu3M YeJIOBEeKa U MPUPOAHYIO Cpeny;



pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEIUICKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSATENBHO IPHOOpETaTh HOBBIE 3HAHHUS [0 XHMHU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSMH, UCIIONIB30BATh COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIK3a Y4eOHOH M HayYHO-TIOMYJIAPHON MH(POPMAIIUH XUMUYECKOTO
COJICPKAHUS;

dopMupoBaHUE U pa3BUTHE Y OOYYAIOMIMXCSA ACCOIMATHBHOTO U JIOTUYECKOTO MBIIIJICHUS,
HaOJIOaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEGHHO HEOOXOAWMBI, B
YaCTHOCTH, NTPH TUNITAHUPOBAHWHU M POBEJCHUN XUMHUYECKOT0 3KCIICPUMEHTA;

BOCIHUTAaHHE Yy OOydarommxcsi yOeXIEHHOCTH B TYMaHHCTHYECKOH HaIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
NPUPOONIOIB30BAHUS, TIOMOJHEHNUS SHEPIeTHYECKUX PECYpPCOB M COXPAHEHHUS MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TAK)XKE MPHOOPETEHUS OIBITA MCIIONB30BAHUS TONYYCHHBIX 3HAHUHN ISl TIPUHSTHS
IPaMOTHBIX PEIICHUH B CUTyalUsX, CBI3aHHBIX C XUMUYECKUMH SIBICHHUSIMHU.

B yueOHOM mutaHe cpenHero oOmiero oopa3oBaHHs MpeaMeT «XUMHS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB NpeAMETHOH o0nacTu «EcTecTBeHHO-HAyUHBIE TPEIMETHD.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHHM, Ha 0a30BOM YpOBHE CpPEIHEro
obmrero obpaszoBanusi, cocrapisier 68 vacoB: B 10 kmacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIyYCHUU
HOBBIX BEILIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIe NOJOXKeHHUA. CTpyKTypHbIe (DOpPMYJIBI OpPraHUYECKMX BelecTB. ['omosnorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEIMHEHUM (cucTeMaTuyeckas) M TpUBHAJIbHbIE Ha3BaHUs Ba)KHEHIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUs BELIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjieHue, 0OyTIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMi psa. MetaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NpOCTEeHIIne
IPEJICTaBUTENIN AJIKEHOB: (U3MYECKHE M XUMHYECKHE CBOICTBa (peakUuu TUIAPUPOBAHMUS,
raJloreHUpPOBaHUs, TUAPATALIMHU, OKUCIICHHS U OJIMMEpH3alluN ), OJyYeHHEe U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydyeHre CHHTETUUECKOTO KayuyKa U pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
HPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyUYSHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHEe U XUMHUYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyecKue ceoucmea (peakyuu 2ai02eHupoO8anus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nomyTHbE HE(TAHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHil), mupoau3. [IpoayKkTel epepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro NepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUICCTB M UX NPEBPALCHUN: O3HAKOMIICHHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, kojutekuun «Hedte» n «Yrompy», MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHUYECKOW pPaOOTHI:
MI0JIy4Y€HHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIECTBA HJIM TMPOJYKTAa PEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHYECKHE CBOWCTBA (pEakUUU C aKTHMBHBIMHU METaJJIaMH, I'aJJIOT€HOBOJOPOJAaMHU, FOPEHHE),
npuMeHeHue. BogopoaHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOAECHCTBUE CO IIEIOYHBIMUA METAJNIAMH, KAUECTBEHHAs peaKklns Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHUE, (unUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIyYEeHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpoeHHEe, PU3NUYECKHE U XUMUYECKUE CBOMCTBA (CBOICTBA, 001IME )i KJlacca KUCIIOT, PEaKIUs
TepupUKalM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KHUpPOB.

VYrneBobl: cocTaB, KJIacCU(pHUKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapubsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbI, (PU3NYECKHE U XMUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. @orocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJILHBIE METOABl M3YUYEHMs BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Menu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcupa cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), HpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJHUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

A3oTcoaeprkalie OpraHn4ecKue COeANHEHHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuUMepe TJHMIMHA). buojorumueckoe 3HaueHUE
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpuUYHAs U
TpPEeTUYHAsi CTPyKTypa OenKkoB. XHMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, JCHATYpalHs,
KauECTBEHHbIE PEAaKIIMH Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpeBpallleHUil: HaOnroneHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OcCHOBHBIE TOHATUS XUMHHM BBICOKOMOJIEKYJISIDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKyJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U ITOJIMKOHCHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB U MX MPEBpAIECHUN: O3HAKOMIIEHHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MU M3Yy4YeHHUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
MOHSITHH, ABJISAIOIIMXCSA CUCTEMHBIMU JIJIS OTJEJBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHHE, HAyuyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIIOACHUE, HW3MEpEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

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

TexHosorust: NuIIeBbIe MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIME CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpUalbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPITAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOUTaNy, S-, pP-, d- amemenTbl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTasIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHas: KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmueckas cucrema xumuueckux snemeHtos /J[. .
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMbl XUMHYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HaueHue MEePUOIUIECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CB3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenvHeHud. HomeHkiatypa HeopraHM4eCcKHX
BEIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKMX BEILECTB, NPHHAMICKAINIUX K pPa3IUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX PEaKIUi B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT pa3nuyHbIX (akTtopoB. OOpaTuMbie peakuuu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekrponauTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHUCIIas, HEUTpaIbHasl, IIETO0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHbIE METOJbl M3yYEHMs] BEUIECTB M WX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «Ilepuonuueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa», u3yuyeHue
MoJieJIe KPUCTAJUIMUECKUX pEIIETOK, HaOMI0JeHHe M ONHMCAaHWE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3JIOKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOULIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKLUu
HMOHHOro OOMeHa), MPOBEJCHHE MPAKTUYECKOH paboThl «BiusHue pa3znuuyHbIX (HakTOpOB Ha
CKOPOCTh XUMUYECKOM peaKum.

Pacuérnrie 3amaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxkenue HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpoeHHMs aToMoB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHUI).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB M UX COSUHEHHH.

Mertamisl. [lonoxenne Meramios B [leproandeckoil cucteMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUH DS HampsHKeHUH
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEUIIUX METAUIOB (HATpPUH, KaJWid, KajabIlMHd, MAarHUMH,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O61me cnocoObI moTyueHHs! MeTaJIoB. [IpuMeHeHne MeTaIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METObl H3YUYEHHMS BELIECTB M MX IPEBPALLEHUI: HU3Yy4YEHHUE
KoJuleKuuu «MeTamibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAU€CTBEHHBIE
peaKiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérel Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHun SKOJIOTMUECKOM, SHEPreTHYeCKON U MUIIEBON O€30M1acHOCTH,
pa3BuTUH MenuuuHbL. lloHATHE O HayyHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHii.

[IpencraBiaenus 00 OOmMX HayyHbIX MNPUHLOUOAX I[POMBIIUIEHHOIO IOJIyYEHUs
BaXHEHILNX BEILECTB.

UenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAcKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100pEHUsI.

X¥UMHS U 3I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOT0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK U MOHSTUH, ABJISIOLUIMXCA CUCTEMHBIMU JJI OTIEIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEpPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUYECKUN YpPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (U3NUECKHUE BEIIMUMHBI U €AUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMUYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHus, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTE€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
IporpaMM cpeaHero obuiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOHMl i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JUYHOCTHBIX
pe3ysnbTaToB OCBOEGHUs npeaMmeTra «XHMHs» Ha YPOBHE CpeIHEro oOmero o0pa3oBaHUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHUE!

OCO3HaHHE O0YYaIOUIMMUCS POCCUHCKON TpaKIAHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBALMU K 00y4EHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATbCS B CBOEHM JESATENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTb )KU3HECHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMeTa «XHMHsD» JOCTUTAlOTCSI B E€IMHCTBE
yu4eOHOI M BOCIHTATEIbHOW JEATENIBHOCTH B COOTBETCTBUM C T'yMaHMCTHYECKHMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
rpaXAaHCKOro O0O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CIOCOOCTBYIOLIMMH TIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00yYaromuxcsl.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPakaloT cPOPMHUPOBAHHOCTH
OMbITa MO3HABATENbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYyYaloImMXCs 10 pean3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

0CO3HAHMSI O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEJICTABICHHUS] O COIMAIbHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IM03HABATEIbHbIX 33/1a4, BHITOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTHKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;



YBa)XEHUsI K MpOIIECCy TBOPUECTBA B OOJACTH TEOPUM M MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKECHHUS HAYKU €CTh PE3yNbTaT JUIUTEIbHBIX HAOIIOJACHHUIA,
KPOMOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPyAa YYEHBIX U TPAKTUKOB;

WHTEpecCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIOIIEM aHAJIU3e
uH(}OPMAIIUU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN STUX MOCTYIKOB;

4) dopMupoBanusi KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOrofeHus MmpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HU U B TPYJOBOU JI€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHUA TOCJECACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJICHUST aJKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-MCCIEIOBATENbCKOW JESTENbHOCTH,
O0ILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIICHUH NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIOIM TPpyJa U pe3yJIbTaTaM TPYA0BOH JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHIYyaJIbHOW TPAEKTOPHUH OOpa30oBaHUA,
Oynymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

HKOJIOTMYECKH IIeJIECO00Pa3HOT0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUSA TI00aJTFHOTO XapaKTepa YKOJOTHUECKUX MPOOJIeM, BIUSHHS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbl;

OCO3HAHUS HEOOXOAMMOCTH MCIIOB30BaHUS JOCTIKCHUH XUMUU JJIS PEIICHHS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIeW NMPUPOJHOM Cperne,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC SKOJIOTHUYECKUE MOCIEACTBUS MPEIITPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIIEHUS, SKOJOTMYECKOM KyJIbTYpbI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B



II03HABATEIbHOM, KOMMYHUKAaTUBHOHN M COLIMATIBHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHU S aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAaKTHKH;

IOHUMaHMs CHeUu(UKH XUMHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTABICHUs 00 OKpY KaIoIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHeHHs IPUPOIHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMECHHOW IMBHIM3ALMU: B €
TYMaHHCTUYECKON HANpPaBICHHOCTH M BAXHOW POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKON, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULIMHBI,
00eCreyeHn! yCIIOBUH YCIIEIIHOr0 TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4iIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOW TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJNOB IIO3HAHHA,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIUXCS TaHHBIX
C LENBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XMMUYECKUE 3HAHUS JJISl PEIlIeHus Tpo0iieM
B PEAJIBHBIX )KU3HEHHBIX CUTYaLMSIX;

UHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYYEHMIO HOBBIX 3HAaHUM IO XMMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3nyHbIX cdepax MNpodeccuoHaNbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE pPE3yibTaThl OCBOEHHUS Y4E€OHOro mpenMeTra «XUMHUs» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXTpeMeTHBIE) 00IIeHayIHbIC TOHATHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTHs, SBJICHUE, MPOIecC, CHCTeMa, HAYYHBIH (akT, MPHUHIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsI, UCCIIEIOBaHNE, HAOIIOIEHIE, N3MEPEHHE, IKCTIEPUMEHT U JIPyTHE);

yYHHBEpCallbHBIE ~ ydeOHble  JeHCTBUS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIE,
perynsaTHBHBIE), obOecneunBaonie (opMUpoBaHHE (YHKIMOHATIBHOH TI'PaMOTHOCTH H
COLMAIbHOW KOMIIETEHIIMH 00yUaroIInXCs;

CHOCOOHOCTh  OOYYalOIIMXCS  MCIOJIb30BaTh ~ OCBOGHHBIE — MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCAIbHbIE y4yeOHbIE ACUCTBUS B IO3HABATEIbHOH U
COLMAJIBHOM MPAKTHUKE.



MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHHUBEPCAIbHBIMU y4eOHBIMU
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIHPOBaTh W aKTyaIM3MpPOBaTh MpOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpEeeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHIKCHHUS,
COOTHOCHUTD PE3yJIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU LEJISIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKU TMOHSATHH W YCTAHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SIBIICHUM;

BEIOMpATh OCHOBAHUS M KPUTEPHH TSI KJIIACCU(UKAIIMH BEIIECTB H XUMHUYECCKUX PEAKIIHIA,

YCTaHABIIMBATh IPHUYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYXKICHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (GOPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

NPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YEMbIe B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJId, TPeoOPa30BhIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (opMyia, YypaBHCHHE XHMHUYSCKOH pEakiMu — TPUH PEIICHUH Y4YSOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJCIbHBIC MPEICTABICHUS
JUTSI BBISIBIICHUS XaPAKTEPHBIX MTPU3HAKOB U3yYaeMbIX BEIICCTB U XHMHUYSCKUX PEAKITHH.

2) 0a3oBbIe HCCIeA0BATENbCKUE e CTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIU;

dbopMynupoBaTh LI M 3aJa4yd  HMCCIEAOBAaHUSA, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSTCILHOTO TUTAHUPOBAHHUS ¥ TIPOBEIACHHS YUCHUYECCKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMs HAONIOATh 32 XOJOM IMPOIECca, CAMOCTOSTEIIBHO
IIPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICIOBAHUS, COCTABISATh OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

npUOOpeTaTh ONBIT YYCHHUECKON HCCIEeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS.

3) padora ¢ ungopmanmeii:

OPHUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHUKAX WHpopMamuu (HAYIHO-TIOMYJISpHAS
auTepaTypa XHMHUYECKOTO COJEpKaHUs, CIpaBOYHbIE TmocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh WHMOPMAIIUIO PA3IMYHBIX BUIAOB W (HOpPM TIPEICTABIICHUS, KPUTHYICCKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMyIMpoBaTh 3ampoChl W TPHUMEHATH Pa3IMYHBIE METOABI TpPU TOWCKE U O0TOOpe
uH(pOpMaIiK, HEOOXOAUMOM JIJIs BBIIOJTHEHUS YUeOHBIX 33/1a4 ONPEAeIEHHOTO TUTIA;

NpPHOOPETaTh OMBIT WCIMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH H
pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHPOPMAIUK (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCTIOJIb30BaTh HAYYHBIM $I3bIK B KAuyeCTBE CpEACTBA MNpH paboTe ¢ XUMHUYECKOH
uHpopManuel: MPUMEHSATh MEXIpeIMEeTHbIe ((QU3MUECKue W MaTeMaTU4yecKHe) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsJajeHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYILECTBY OOCYX/1aeMOW TeMbl B XOJI€ UAJora W/Win AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHPOBATh CBOU IPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEeH pe3yJbTaTOB MO3HABATEIBHOW JEATEIILHOCTH, MOTYYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3aluy y4eOHOro Inpoekta ¥ (OpMYJIMpPOBATH BBIBOJBI 10 pPE3yjibTaTaM MPOBEIEHHBIX
UCCIIEIOBaHUM ITyTEM COTJIaCOBaHMsI MO3ULMHA B X0€ 00CYKAEHUSA 1 0OMEHAa MHEHUSIMH.

OBJialeHMe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM 1€l CTBHSIMU:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I03HABATEIbHYIO JIEATENIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHWH YYEOHBIX M HMCCIIEIOBATEIbCKUX 3a1ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX pElIeHUs C YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBAX U XUMHUECKUX PEAKIIHIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLIEHKHU.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUsh» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAYyYHOW KAapTUHBI MHpA, PO XUMHUU B TO3HAHUU SIBICHUN MPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pPEeHICHUA TMPAKTUYCCKUX 3aJad MW OKOJIOTrMYCCKHU 000CHOBAHHOIO OTHOIIEHUS K CBOCEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIOJIAraroNIue
MOHATHUS (XUMHUYECKHUH AJIEMEHT, aTOM, JIEKTPOHHAS 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJb, MOJIIpHAsT Macca, MOJSIPHBIE O00BEM, YITEpOAHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYNIa, paauKajl, H30MEpHUs, U30Mephbl, TOMOJOTHYECKUI psAJ, TOMOJOTH,
YIJIEBOJOPObI, KUCIOPOA U a30TCOJAEpKAIINe COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BCHO, BLICOKOMOJICKYJISIPHBIC COGI[I/IHGHI/I}I); TCOPHUU U 3aKOHBI (TGOpI/I}I CTPOCHUA OPraHNYICCKUX
BemectB A. M. bytiepoBa, 3ak0H COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIHE B OCHOBE IMOHMMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,



cocTaBe, OJyuYeHUHU U 0€30aCHOM MCIOJIB30BAHNN BaXKHEHIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U IIPAKTUYECKOH JESATENBHOCTH YEI0BEKA;

c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MTOHATUH, yCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHUS IIPU ONIMCAHUU COCTABA, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (HOpMyJT OpraHMYECKUX BEIECTB
Y YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTABIMBATH MOJEIN MOJIEKYJ OpPraHWYECKHX BELIECTB
JUISL WILTIOCTPALIMU UX XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHHH YCTaHABIUBATh MPUHAJIC)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEIIECTB II0 WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyINIe COCIUHEHUI
(YyrieBomopobl, KHCIOPOA M a30TCOAEpXKalllue€  COEIAMHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoi Homenkinatype (IUPAC), a Taxxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPTraHMYECKHUX BEIIECTB (STUJICH, MPOIMUJIEH,
aleTUIICH, STWICHIVIUKOJb, TIUIEpUH, (QeHoid, ¢dopManbAeruj, ameTaabIeruil, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€aPUHOBAs KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, eJUTI0JI03a, TITUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OINpPEAENATh BHJbI XUMHUYECKOM CBSA3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPHUMEHSATH IOJOXKEHHUSI TEOPUU CTPOEHUS OpraHMYEeCKHX
BemectB A. M. bytiepoBa miss 0OBbSACHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPAaHEHHs MAaCChI BEILLECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3HMUECKUEe U
XMMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IUYHbIX KJIACCOB OPraHUYECKHUX BELLECTB
(MeTaH, 3TaH, STWJIEH, NPONMWJEH, aleTwieH, OyraaueH-1,3, MerwiOyraaueH-1,3, OeHzoi,
METaHOJI, 3TaHOJI, STHWJIECHIINKOIb, TIUIEPUH, (PEHOJI, aleTaabAerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJI003a, AaMHUHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIY HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEakUui ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKHU YIJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHPOBAHHOCTh yYMEHUH MPOBOJUTH BBIUUCICHHUS 110 XUMHYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XUMHUU MPH M3YYEHUM BEIIECTB U XUMHUYECKHX SBJICHUI
(HaOnrofieHHe, UW3MEpPEHUe, OKCIEPUMEHT, MOJEIMPOBAHNE), HCIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALIHUSX, CBSI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTpaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OMBITOB;



C(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTh U BBINOJHATE XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpallleHusl OpraHU4YEeCKUX BELECTB IIPU HarpeBaHUU, NOJYyUYEHUE ITHIECHA U U3YUYEHHE €ro
CBOICTB, KAueCTBEHHbIE pEAKIMH OpPraHUYECKUX BEIIECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUM, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pPYIOBaHHEM, MPEICTABIATh PE3YJIbTATHI
XMMHMYECKOIO 3KCIEpUMEHTa B (hOpME 3alUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUH U
(GopMyIMpOBaTh BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
HOJy4YaeMyo U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MH(opMauu, IHTepHeT u 1pyrux);

C(OPMUPOBAHHOCTh YMEHUH COOJIIOAATh MpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEIECHNUA B OBITY M TPYAOBOH JEATENbHOCTH B ILEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpYyXarollel MpUPOJHOM cpenbl, OCO3HABaTh OMACHOCTh BO3AECUCTBUS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OpPraHMYeCKUX BeUIeCTB, MOHUMMAas cMbici mnokaszarens [1/JIK, mosicHaTe Ha
IpHUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUs UX BPEJIHOTO BO3JICHCTBUS HAa OPraHU3M
YeJI0BEKa;

Ul O0YYaroLUXCs ¢ OrpPaHMYCHHBIMH BO3MOXHOCTSIMU 370POBBSI: YMEHHUE NPUMEHSTh
3HaHU 00 OCHOBHBIX JJOCTYITHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIL  CIEeNbIX W CHa0OBHIAIIMX OOYYAIOUIMXCA: YMEHHE HCIONb30BaTh pelbedHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudyeckux (popmyii.

11 KJIIACC

[IpenmeTHbie pe3ynbTaThl OCBOGHHS Kypca «OOm@as W HEOpraHWyecKas XHMHsD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUU SIBICHUH NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJbTYpbl JMYHOCTH, €€ (YHKIMOHAIBHOM I'PAaMOTHOCTH, HEOOXOIUMOW s
pGHIeHI/Ifl HpaKTI/ILIeCKI/IX 3aJa9Y MW DOKOJIOT'MYCCKU 06OCHOBaHHOFO OTHOIIICHUA K CBOGMy
3I0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIIne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKyJ1a, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYEcKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pemETKa, TUIIBl XMMHYECKMX  pEakUHWid, pacTBOp,  DJIEKTPOJIMUTHL,
HEDIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAs JUCCOLUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKONW  peakIMM, XHUMHYEeCKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS U NPEBPALICHUS DHEPTUU MPU XUMHUUYECKHUX
peaKuH;{x), BaKOHOMepHOCTI/I, CI/IMBOJII/I‘-IGCKI/Iﬁ SA3BIK XHMMUH, MHpOBOSBpCH‘IeCKI/Ie 3HaHHA,
JIe)KallMue B OCHOBC ITOHUMAHUA HpI/I‘II/IHHOCTI/I U CHUCTCMHOCTHU XHUMHUUYCCKUX SIBJIGHHP'I,
(I)aKTO.HOI‘I/I‘IeCKI/Ie CBCACHUA O CBOI>'ICTBaX, COCTaBC, HOJIy‘-IeHI/II/I 158 6630HaCHOM HUCIIOJIB30BAHUHN
BOKHEUIITNX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTHYCCKOM JESITEILHOCTH YEIIOBEKA,;



Cc(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTE€PHbIC MPU3HAKK MTOHATUH, yCTaHABIMNBATh
UX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKUCAHUU HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJHKY JJIsI COCTaBJICHUS
dopMyn BemeCTB M YpaBHEHMH XWMHUYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaigbHBIC Ha3BaHHS OTIECIBbHBIX HEOPraHMYCCKUX BellecTB (yrapHblii ras,
YTIEKUCHBIA Ta3, aMMHUaK, raméHas M3BECTb, HETrall€Has W3BECTb, IIUTbEBAsl COJA, NHUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEAENATh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, HOHHAs,
METaJIJIMYECKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJIsipHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHUUECKUX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIiie COeAMHEHUH (IIPOCThIe BEIIEeCTBA — METAJLIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICI Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JI€MOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYID U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX A1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XuMHYecKux 3nemeHToB /1. U.
MenneneeBa, UCMONB3ysl MOHATHS «S-, P-, O-3JEKTPOHHBIE OpPOUTANINY, «IHEPreTHYCCKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX 3JEMEHTOB M HUX
COeIMHEHUH 1o nepuogam u rpynnam [lepruoaudeckoil cucreMbl XMMHUYECKUX 31eMeHToB [I. .
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHYECKUE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB, MOJATBEPKIATh CYyIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIINUX XUMUYECKUX PEAKIIH;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUUYECKHE PEaKIUU IO Pa3InyHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YJaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPABHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIE
U COKpallléHHbIE YPaBHEHHUS PEaKUMi MOHHOTO OOMEHa, YUUTBIBasl YCIOBHS, IIPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEP)KIAAIOININE KAauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclo3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIIHA;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH Peakluu OT
pa3nuYHbIX (HAaKTOPOB; XapakTep CMEIIEHUS XWMHYECKOTO paBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTtense);



C(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb XHWMHUYECKHE IIPOLECCHI, JISKAIIUE B
OCHOBE MPOMBIIIUIEHHOTO MOJYYSHHUS CEPHOM KHCIOTHI, aMMHAKa, a TakkKe CPOPMUPOBAHHOCTh
npecTaBieHuid 00 OOMMX HAYYHBIX MPUHIMIAX U HKOJOTHYECKUX MpoOJieMaX XMMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBas [0S BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B IPU XHUMHUYECKHX
peakuusax, Macchl BellecTBAa UM 00bEMA ra3oB 110 W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B peaKLUM BEIIECTB, TEIUIOBOro 3(pQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYA0N U
7a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN 3KCHEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpEAETICHHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeakLUH, PeaklMd HOHHOrOo OOMEHA, KAaueCTBEHHbIE pEaKkIUH Ha
cyibdar-, kKapOoHaT- U XJOPHUJ-aHUOHbI, HA KaTHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amay no temaM «Meramiey U «Hemeramisl») B COOTBETCTBHUM C IPaBUJIAMU TEXHUKU
0€30IaCHOCTH MPH 0OpAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHHUEM, TIPEICTABIATH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (pOopMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUpPOBaTh BBIBObI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OpPMAIMIO,
NOJy4aeMyl0 H3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MacCOBOW KOMMYHMKauuu, VHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsS U
OKpYXarollel MpUPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
onpeAenéHHbIX BeUlecTB, MoHMMas cMbich nokasarens I[1JIK, moscHATe Ha mpumepax criocoObl
YMEHBIIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsl 00y4YarolUuXCsl ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBbsSi: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYaroIIMXCS: YMEHHE MCIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XUMU4eCKUX (GOpMyIL.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m
NpOrpamMmbl Bcero Koﬁﬂ TPOILHBIE HpﬁaKanecmle o0pa3oBaTejIbHbIE
padoThI padoTsI pecypcb
Pazgen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKO XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHUSI OPTAHUYECKUX COEAMHEHUN A. 3 bubnnorexa [JOK
M. bytneposa
Hroro mo pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIe YII1€BOAOPOIbI — AJIKAHbI 2 bu6mmoteka [JOK
HenpenenbHble yraeBogOPOIbI: aIKEHBI
2.2 peil Y HOPOAL ’ 6 1 bubnuoreka [{OK
QJIKa/IUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBo10posl 2 bubmuoteka [IOK
[TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U
2.4 PHpOAL YIICBONOPO 3 1 Bu6miotexa [JOK
ux nepepaboTka
Hroro no paszneny 13
Pasnen 3. Kuciiopoacoaep:kamue oprannyeckKue coeinHeHust
3.1 Crnuptsl. @eHon 3 6ubmmotexa [JOK
Ansaeruabl. KapOOHOBBIE KUCITOTHI.
3.2 periit p 7 1 bubnuoreka [{OK
CrnoxHbie 3¢upsbl
3.3 YrneBoasl 3 1 bubaunoreka [JOK
Hroro mo pazneny 13
Pa3znea 4. A3orcoaepxainue OpraHuyecKue coe{uHeHust
4.1 AMUHBI. AMHHOKHUCITIOTBI. benkn 3 but6mmorexa [IOK




Uroro no pazgeny

Pa3znea S. BbicokoOMOJIEKYJJISIPHBbIE COeIMHEHU S
51 \ [Tnactmaccel. Kayayku. Bomokna

Utoro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

‘ bubnmnoreka HOK




11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM Kontponbupte  TIpakTieckue (undposbie)
NpOrpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cuCTeMa XUMHUYECKUX 3 bu6mmoreka [IOK
anemeHToB /1. 1. Meneneena
19 Crtpoenue BeniecTBa. MHOroo0Opasue 4 Bubnmorexa [IOK
BEIIECTB
1.3 XHWMHYECKUE PEAKITUN 6 1 1 bubnnoreka [JOK
Htoro no pazneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Mertaibt 6 1 bu6mmorexa [IOK
2.2 HewmeTamisr 9 1 1 bu6mmorexa [IOK
23 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHX 5 Butmorexa [IOK
BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUS U )KU3HD 4 bubnuoreka [IOK
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIEeKTPOHHbBIE
Ne Hdara uudgposbie
n/n Tewa ypoxa Bcero Kourpoapupie  IMpaxruyeckue U3y4eHus o0pa3oBaTe/bHbIE
padoThI padoThI pecype
[IpenmeTt opraHuyeckoil XuMuu, e€
. BO3HUKHOBCHHUE, Pa3BUTHE U 3HAUCHHE . 06.09.2023 bubmorexa [OK
Teopus ctpoeHUst OpraHUYECKUX
2 coenunennii A. M. bytnepoga, eé 1 13.09.2023 bubnuorexa [JOK
OCHOBHBI€ TTOJI0KEHUS T
[IpencraBienue o K1accuPpUKaun
OpraHMYecKux BemecTB. HoMmeHnkmatypa
3 (cucremaTu4ecKas) U TPUBUAIbHBIC 1 20.09.2023 bubmorexa HOK
HAa3BaHMSI OPraHUICCKHX BEIICCTB
AJKaHBI: COCTaB U CTPOCHHUE,
4 TOMOJIOTUYECKHUU sl 1 27.09.2023 Brbmiorexa IOK
MeraH u 3TaH — IpocTenIne
5 MIPEACTaBUTEH AJIKAHOB 1 04.10.2023 bubmaorexa LIOK
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 11.10.2023 bu6mmoreka [JOK
OTUIICH U IPOITUIICH — TIPOCTEHIITe
! MPEACTABUTENM AJIKEHOB 1 18.10.2023 Brbmuorexa IIOK
[TpakTuueckas paborta Ne 1. «IlomyueHue
8 STHJIEHA U U3yUEHHUE er0 CBONCTBY . . 25.10.2023 bubmorexa HOK
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Tonydenue 1 08.11.2023 bubnuoreka [IOK
CHUHTETUYECKOI'0 Kay4yyKa U pE3UHBI o
AJIKUHBI: COCTaB B OCOOCHHOCTH CTPOCHHSI,
10 TOMOJIOTMUYECKUH Psil. ALETHIIEH — 1 15.11.2023 bubnuoreka [IOK

MIPOCTEUIINN NTPECTABUTEND AIKUHOB




Brrancaenus mo YPaBHECHUIO XHUMHYSCKOHU

1 — 22110023  Puommorexa OK
Apensl: 6eH3011 U TONyO0l. TOKCHYHOCTD

12 apeHOB 29 11.2023 bubmmoreka [JOK
I'eneTrueckas CBsi3b YIII€BOIOPOJIOB,

13 MIPUHAJUISKAIUX K PA3JIMYHBIM KJIaccaM 06.12.2023 Bubmorexa IIOK
[IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOIOB:

14 MIPUPOJTHBIN Ta3 U MOMyTHbIC HEPTIHBIC bubnmuorexa [JOK

. 13.12.2023

ra3el, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu
[IpupoaHBIE HICTOYHHUKH YTIIEBOIOPOIOB:

15 MPUPOIHBIN a3 U NOMyTHbIE HEPTIHBIC bubnnoreka [JOK

) 20.12.2023

ras3sl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
KonTtpomnbHast pabota 1o pasueiy

16 «YTIeBoA0pOIbI» 27.12.2023 Brbmorexa IOK
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:

17 METaHOJI 1 3TaHo. BomopoaHas cBs3b 10.01.2024 Brommorexa IIOK
MHOroaTOMHBIE CIIUPTHI: ITUIICHTIIUKOJIb U

18 TJIMIIEPUH 17.01.2024 Brbmiorexa IOK
DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UUECKUE

19 Y XMMHYECKUE CBOMCTBA, IPUMEHEHNE 24.01.2024 bubmmorexa [TOK
Anpaeruapl: hopManbAeTHI U

20 aneTanbpAerul. A1eToH 31.01.2024 bubmorexa [TOK
OAHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE

21 KHMCIIOTBI: MypaBbUHAs U YKCyCHast 07.02.2024 bubmorexa HOK
[TpakTuueckas padota Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOM KHCIIOTBI» 14.02.2024 bubmmorexa [OK
CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK

23 MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX 21.02.2024 bubnnorexa [HJOK
KHCIIOT
MBpbia Kak COJIM BBICIINX KapOOHOBBIX

24 KHCJIOT, IX MOIOIIee ACHCTBHE bu6mmorexa [IOK

28.02.2024




Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. ' HAPOIIN3 CIIOKHBIX 1 06.03.2024 bubmumoreka [IOK
a¢upoB
XKupsl: runpoan3, npuMeHeHue,

26 OuoJIOrNYecKas poJib KHUPOB . 13.03.2024 bubmorexa HOK
VYTaeBobl: COCTaB, KiIaccuuKanus.

27 Bakneiiimme npeacTaBuTeM: TIIOK03a, 1 20.03.2024 bu6mmoreka [IOK
¢bpykTo3a, caxapos3a
Kpaxmai u nemosno3a Kak mpupoHbIe

28 TTOJTUMEPBI 1 03.04.2024 bubmmorexa [IOK
KonTponbnas pabota no pazueny

29 «Kucnopoacoaepxaiiue opraHuuecKre 1 10.04.2024 bubmmoreka [JOK
COETUHEHUS

30 AMWHBI: METUJIAMUH U aHUJTUH 1 17.04.2024 bubnuorexa [JOK
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OPraHU4YeCKHUE COCTUHEHUS, UX 1 24.04.2024 bubnuorexa [JOK
Ouosiornyeckoe 3HaueHue. Ilentuapt
benku kak mpupoHbIe

32 BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS . 08.05.2024 brbmorexa HOK
OCHOBHBIE TIOHATHS XHMHH

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN . 15.05.2024 bubmorexa HOK
OCHOBHbBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN. 1 bubnuotexa [JOK

22.05.2024
[TnacTMacchl, KayqyKH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3y4eHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XMMUYECKUX 3jieMeHToB /1. 1.
MenieneeBa, X CBs3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

bubmuorexa [JOK

bu6mmoreka [IOK

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COCAMHEHUH 110
rpynmnam u nepuojam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBbI
xumuueckux anementoB .. MenieneeBa B
pPa3BUTUU HAYKU

CTpOeHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6paSOBaHI/I$I
KOBaJICHTHOM CBS3U. BO,[[OpOI[HaH CBA3b

BaneHnTHOCTB. DEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILLIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHWYEeCKuX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHBIX
KJIacCOB

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK




Knaccugukanus XuMH4ecKux peakluuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SJHEPTUU IIPU
XMMHMYECKHUX PEaKLHAX

Ckopoctb peakiun. OOpaTuMble peaKiuu.
XUMHUYECKOE PABHOBECUE

bu6mmoreka [IOK

bu6mmoreka [IOK

10

[TpakTuyeckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

bubmuorexa [JOK

11

12

13

14

15

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJIOpoIHOM mokazarene (PH) pactopa.
Peakiuu nonnoro oomena. I'muaponus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIECTB

OKHUCINTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonsatue 06 anexkTponause
pacIiaBoB U pacTBOPOB CoJieit

KontponbHas padoTa mo pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKHUX 3y1eMeHToB [I. .
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIJIOB

CrnnaBel MeTaJIIOB. DJIEKTPOXUMUYECKUH PAJL
HaIpsKEHUH METaJUIOB

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [IOK

16

XUMUYECKIE CBOMCTBA BaXKHEHUIITHX
METaJIJIOB (HATPUA, Kaluil, KalblUi, MarHUH,
AIFOMHHMI) U UX COETUHEHUM

bu6nuoreka [JOK

17

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHU I

bu6nmoreka [JOK




18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

bu6mmoreka [IOK

19

[TpakTuyeckas pabora Ne 2. "Pemienne
HKCHEPUMEHTAIbHBIX 33714 110 TEME
«Meramasn»"

bu6mmoreka [IOK

20

21

22

Hewmeramisl, UX 1OJIOKESHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

®dusnyeckre CBOMCTBAa HEMETAILIIOB.
AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa U yriepoia)
XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPbl U UX
COEAMHEHHI

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

23

XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHUN

bubmuorexa [JOK

24

25

XHWMHUYECKHUE CBOMCTBA YIIepOoaa, KpEMHUS U
HUX COeOUHEHUM

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

bu6mmoreka [IOK

bu6mmoreka [IOK

26

27

28

29

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
teme «Hemeranns. Beruucnenus no
YpaBHEHHSIM XUMHYECKUX PEaKIuii u
TEPMOXUMHYECKHE PACUETHI

ITpaktryeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Hemertanmst"»

KonTponbnas pabora no temam «MeTanmib»
u «Hemeramnbsn

HeOpFaHI/I‘-ICCKI/IC 1 OPraHUYCCKHUEC KUCIIOTHI.
HeopraHquCKHe 1 OPraHu4C€CKHUEC OCHOBAHUA

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6nmoreka [JOK




AmMdoTepHble HeopraHM4ecKHue u
OopraHu4eckue coeMHeHus. [ 'enernueckas

30 1 bubmmoreka [JOK
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEIICCTB
Ponb xumun B 00ecrieueHu 3KOJIOTUIECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30IIaCHOCTH, 1 bu6mmoreka [IOK
Pa3BUTHUU MEIHUIIMHBI
[IpencraBnenns 00 0OMUX HAYYHBIX

32 MPUHIIMIIAX TPOMBIIUICHHOTO MOTYYEHUS 1 bubnnoreka [JOK
Ba)KHEHUIIINX BEIIECTB

33 UYenoBeK B MUPE BEIISCTB M MATEPHATIOB 1 bubmmoreka [JOK
XUMUA U 300pOBbE YEIIOBEKA

34 /0P 1 bubnuorexa [JOK

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Xumus / I'abpuensia O.C., Octpoymos W.I'., Cnaakos C.A., AKunoHepHoe 0011ecTBo
«3narenscTBO «IIpocBemeHune

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

O. C. I'abpuensu u ap. Xumus. ba3zosslii ypoBeHb. MeToinueckoe mocooue.

O. C. I'abpuensn, C. A. CnaakoB. Xumus. ba3zoBelit ypoBeHb. Pabouas teTpass.

O. C. I'abpuensn, 1. B. Tpuryouak. Xumus. COopHHK 3a1a4 1 yrnpaxkHeauid. 10,11 kmacc.
ba30BbIi1 ypoBEHB.

HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET
bubmuorexa [JOK

DnekTpoHHast obpasoBaresbHas mwiaTgopma: Poccuiickast 3JeKTpOHHAS IIKOJIA:
https://resh.edu.ru/

Wurepuet-pecypest: http://chemistry-chemists.com/index.html. Dnextponnsiii xypHa
«XHMMUKH U XUMEsD. B JKypHae npecTaBIeHO MHOKECTBO OIBITOB [0 XUMUH,
COJICPKUTCSI MHOTO 3aHUMATEIbHON HH(OPMALIUH, [TO3BOJISIONICH YBIICYb YUCHUKOB
IKCIIEPUMEHTAILHOM YacThIO MPEIMETa.

http://c-books.narod.ru. Jluteparypa no xumun.

http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKOIbHBIN MOPTAI CO
CCBUIKAMH Ha 00pa30BaTEbHBIC CAUTHI [T0 XUMHUH.

www.periodictable.ru. CoopHuk cTaTeii 0 XHMHUYECKHX JIEMEHTaX, HILTIOCTPHUPOBAHHBIH
IKCIIEPUMEHTaMHU.
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