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INOACHUTEJIBHASA 3AIINCKA

[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 pe3yibTaTaM OCBOCHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOToO Ipeamera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqnu3yOIMUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTparernuu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MNporpaMMbl 1O XHMHUH, K OIPENEICHUI0 OO0IIei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS 00YYAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMera
«Xumusa» anas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJeH, COJIep)KaHMs, pPE3yJbTaTOB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0lIe00pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHHsA. IJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBeKa, a TaKKe DSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHOl cpene. Peanusyercst xuMudyeckoe oopa3zoBaHrue 00YyJarOIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaAMeTa «XUMHUS», COJAEPKAaHUE U TOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C YYETOM CHElU(HKA HAYKH XHMHUH, &
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIbHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0cOOyI0 POjib B COBPEMEHHOU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJnbTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAIIMOHAILHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHpA, OCO3HAHUSI B3aMMOCBS3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPBI, HEOOXOJAWMBIM YCIIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaK7oro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTeNibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTUUEcKOi, MHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHMM ¢ OONMMHU IEIIMH W TPUHIUAIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUS1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOYEHHS B KHU3Hb COLUYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHUEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xuMus» U «O0Ias 1 HeOpraHMUECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEPIKaHUS KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 10 HEOPTaHUYECKOW XUMUH (C BKITFOUCHHUEM
3HaHWHN W3 00IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Opranuueckas Xxumus» u «O0mast 1 HeopraHu4ecKas
XUMUS» chopMHpOBaHa B MpPOrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K U3YyUYEHUIO
ydueOHOro Martepuaga U OOyCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEAENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OPraHMYECKUX COEIUHEHHI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M 3JIEKTPOHHBIX MPEACTABICHHN O CTPOECHUU BEILIECTB.
Ceenenusi 00 M3yyaeMmblX B Kypce BEIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTHUECKH aKTHBHBIX COEIWHEHHMHA. B Kypce OpraHMYecKkoil XMMHHU TOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHWs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHMs TEOPETHUECKUI Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XMMHUs» OOyUaIOIIMMCS MPEIOCTaBIIEeTCs BOZMOKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJO0JIOTMYECKUX TMO3HIINM,
Iy0Ke TMOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUH 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHUH, a TaKXKe 0 XUMUUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nornonHsercs B Kypcax 10 um 11 kmaccoB aieMeHTaMHM COJEp)KaHUs, HMEIOIUMU
KYJIbTYpOJIOTHUECKUI M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYrMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyalIbHBIX U 3KCIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enom coaepkaHue
yueOHOro nmpeaMera « XUMHs JaHHOTO YPOBHS M3yU€HUs OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHMMaHUS (punocopckux uaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUM MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUUYECKUMH MPEANOChUIKaMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAIIOB.

B mnumane pemenus 3amad  BOCIMTAHUSA, Pa3BUTHS M COLMAIU3ALUU  O0YyYaroIIMXCS
MPUHATBIE MPOrPaMMOM IO XMMHH MOJIXOJbl K ONPENEICHUIO COIAEPKAHMS M TOCTPOECHUS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBaHUE YHHBEPCAIBHBIX YYEOHBIX NCHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PELICHUs PpoOeM, MOUCKa, aHau3a U



00paboTkn wHMOpMAIMK, HEOOXOMUMBIX IJisi TPHOOPETEHUS OMbITa MPAKTUUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke nmpenoiaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpeaHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTePUCTUKU IIeJie M3y4YeHHUs MpeAMeTa HampaBiIeHHUEM I[EePBOCTENEHHON 3HAYUMOCTHU
TPaIULIMOHHO Tpu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW JEATCIILHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyNnbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW TMOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUYEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHO NaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH HM3y4YeHHUS TpeaMeTa «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KakK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
¢dbyHIaMeHTalIbHBIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKd, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklnid, HeOOXOIUMBIX JUIsl IPHOOPETECHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUUYECKOMN U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMCHHA M CIOCOOOB JEATCIIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atam, comepikarenbHas XapaKTEpPUCTUKA IEJIeH W 3a71ad U3yYCHUS MpeaIMeTa B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanus. CeroiHs B MPENoOJaBaHUU XUMHUHU B OOJbIIEH
CTCTICHH OTMAETCSA TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJEpXKaHUS OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBINMYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS WX B peajbHOU KU3HU Ui PEIICHUs
MPAKTHYECKHX 3a7ad.

B cBs3u ¢ oTUM TpH W3Y4YCHHH TpeaMera «XHMHS» JIOMUHHUPYIONIEe 3HAUYCHUC
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajganTanus OOydJaromMxcs K  YCIOBUSM JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpA,
(GbopMUpOBaHHE WHTEIUICKTYadIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYJHUYECTBY, CAMOCTOSITCIbHOMY TPHHSTHIO T'PAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSX, CBA3AHHBIX C BEIICCTBAMH U UX PUMEHEHHEM;

dbopMupoBaHHEe Yy OOYYarOIIMXCS KIIOUEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
UMEIONNX YHUBEPCATBHOE 3HAUYCHUE JUUIS PA3IUYHBIX BUOB JCATCILHOCTH: PEIICHUS TPOOIIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOIUMBIX ISl TPUOOPETEHUs OTbITa
JESTEIIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XUMUU, a TaKXKe JJI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHIS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
00y4JaOmUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

¢dbopmMHpoBaHUE U PA3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOTO U JJOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaomuxcs yOeXIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHHM TJIOOAJIBHBIX  MPOOJIEM  paIllOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYPCOB M COXPAHECHHUS MPHUPOTHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJAE U CBOEMY
3JI0POBBIO, @ TAK)XXE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN IS PUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B y4eOHOM 1utaHe cpemaHero ooOmero oopasoBaHus MpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00sacT «EcTecTBEeHHO-HAYYHBIC IPEIMETHI.

OO0miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 4ac B Hezeo).



COJEP)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 coequuenniit A. M. bytieposa,
e€ OocHOBHbIe NOJOXKEeHUA. CTpyKTypHble (DOpPMyYJIBI OpPraHMYECKUX BellecTB. l'omosnorus,
n30Mepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTrudeckas) W TpUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BEUIECTB M UX NPEBPALlEHUIN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BELECTB, HaONIOJICHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (I1aBjIeHue, OOyTIIMBaHUE U FTOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYEeCKMi psa. MeTtan um 3TaH — mpocTeiiiue
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
IPEJICTAaBUTENIN QJIKEHOB: (HM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lomyueHrne CHHTETHYECKOro KayuyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
POCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHUYECKHE CBONCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJY4YEHHE M TIpUMEHeHue. Tonyon: cocmas, cmpoenuue,
@usuueckue u xumuyeckue ceoucmea (peaKyuu 2ai02eHuposanus U HUmMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbE HE(TAHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro NepepadboTKy.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, IPOBEJICHHE IPAKTHUYECKOW pPaOOTHI:
MI0Jy4Y€HHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.

Bbruuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA HJIM TMPOAYKTa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIMH).




Kucaopoacoaep:xamue oprannyeckue coeIMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHue. BogopoiHeie cBsI3u Mexay MOJIeKyJaMHu COUpTOB. JlelicTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBEKa.

MHoOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEUCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHIJIUKOJIS.

@DeHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemownwvl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (u3mueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC DEAKIIHH),
[OJIy4Y€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAst KUCIIOTHI:
cTpoeHue, PU3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PeaKIus
stepudukanmu), MoiydeHue u mnpuMmeHeHue. CTeapruHOBas M OJEHMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPONN3 CIOKHBIX 3(UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YrieBoapl: cocTas, Kiaccudukaiys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHe U XUMUYECKHE
cBoiicTBa (B3aumopeictBue ¢ ruapokcuaom Menu(ll), okucneHme amMMHadyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJIE,
npuMeHeHue, ononorunueckas posib. orocunTes. OpyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEeUTI0I03BL.
duznyecKkue 1 XUMUYECKHE CBONCTBA KpaxMaina (THIPOIn3, KaYeCTBEHHAs PEaKIUs C HOJOM).

OKclepUMEHTabHbIE METO/bl M3Y4YeHMs BEIIECTB M MX MpPEBpallleHHil: NpOBEJeHHE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE ATaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom meau(Il)), ampaerunoB (oxucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMmajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3anaun.

Brrunicnienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa MJIM NPOAYKTa pEaklMHU MO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm@OTepHble OpraHuvyeckue coenuHeHus. Dusndeckue U
XUMHYECKHE CBOIICTBA aMHUHOKHMCIOT (Ha mpuMepe IiunuHA). buonormdeckoe 3HaueHue
amMuHOKHUCHIOT. [lenTumst.

Benku kak mpupoaHBIE BBICOKOMOJEKYJSApHBIE coenuHeHus. [lepBudHas, BTOpUYHAS U
TpPEeTUYHAsl CTPYyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATypalys,
KaueCTBEHHbIE PEaKIK Ha OENKHU.



OKcliepUMEHTAIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalys OENKOB INpH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEIHSAs MOJIEKyJsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCUHEHNN — IIOJIMMEpPU3aLUs U MOJUKOHIECH AL,

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BELIECTB M UX NPEBPALEHUN: O3HAKOMIICHHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MU M3y4YeHHUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak U
IOHSITHH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAyUHbIE IOHATUS: SBJICHUE, Hay4dHbId (DakT, rumoresa, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJA, SHEPr€TUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHusMme, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€KH, yTrIeBOIbI, )KUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHONIOrns: NMUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAaHUs, MOIOIIHME CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE IIpenaparsl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHMHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepPreTUYeCcCKrue ypoOBHH, MTOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacrpesieNieHus: SIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHas: KOH(PUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuommueckas cucrema Xxumuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u Ilepuonuyeckoil CHUCTEMBI XMMHUYECKHUX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpynnam M nepuojam. 3HauyeHUuEe NEePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HEeMnoJIsipHasl W TOJspHas, MOHHAs, MeTajunyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M TOHOPHO-AaKLENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTD.
DNEeKTpoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH IMOCTOSIHCTBA COCTaBa
BeIlleCTBA. TNl KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue o aucnepcHbIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coenuHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukanuss XMMHUYECKUX pEaKIUi B HEOPraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAIICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3iWyHbIX (pakTopoB. OOpaTUMbIe pEaKlUU.
Xumuueckoe paBHOBecue. DaKkTOpbl, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnektponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHsS] BEHICCTB W WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJIIOAeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIIEHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHIMKATOPA, PEAKLIUH
MOHHOTO OOMeHa), MpoBeJleHUE MPaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

PacuéTpl o ypaBHEHUSIM XUMHUYECKUX PEAKIIMH, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
PacCyEThI C UCIIOIB30BAHUEM MOHATHUS «MACCOBAs J10JIS1 BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ileproanyeckoil CUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (dDu3nueckue CBOMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha MpuUMepe KUCIopoa, cepbl, hocdopa u yriaeposa).

XVMHYECKHE CBOMCTBA BAKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COCTMHECHMUIN).

[IprMeHeHne BaKHENUIINX HEMETAIVIOB U UX COCITMHEHUN.

Meramibl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHUUYECKUX JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznyeckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METAJLJIOB.

XVMUYECKUE CBOMCTBA BaXHEWIIMX METAUIOB (HATPUH, Kaiuii, KaublHWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX MPEBPALICHUN: HU3yYEHUE
KouleKnuu «MeTalibl UM CIJIaBbl», OOPa3I[OB HEMETAJUIOB, PEIICHHUE SKCIEPUMEHTATBHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPAUMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJielicTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEIOYEl, KaueCTBEHHBIE
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.



Pacuétsl Maccel BemiecTBa MM 00BbEMa ra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus H )KU3Hb

Ponp xuMun B o0GecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYecKol U MUILEeBO 0e30nacHoCTH,
pa3BuTUN MenuuuHbl. lloHATHE O HayyHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKkuui.

[IpencraBiaenns 00 OOmMX HAayyHbIX MNPUHLOUIAX I[POMBIIUIEHHOIO I1OJIyYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE Y100PEHUSI.

XUMHS U 3[I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIel U HEOPraHMYeCKOW XMMUU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHATHI,
TaK U HNOHSTUM, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHUSA: Hay4HbI (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUYECKUN YpPOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, nuIIeBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTe€pHallOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHNUA
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYaIOIIMMHUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
MPOrpaMM CpeHEro 00I1ero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cOoOTBETCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeamMeTra «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHHE O0YYaAIOUIMMUCS POCCUHCKON TpaKIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMuyue MOTUBALUU K 00y4EHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOUIMXCs PYKOBOJICTBOBATHCS B CBOCH JESTENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpenMera «XHUMHsD) JOCTUTAOTCSl B €IMHCTBE
y4eOHOM M  BOCHUTATENBbHOM JIE€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMHM, JIYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH U HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIpaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOIIMMH TIPOLIECCAaM CaMOIO3HAHMS, CaMOPa3BUTHA M HPaBCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpMHUPOBAHHOCTH
OMbITAa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaloIIMXCS M0 peain3aluu
MPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpasIaHCKOr0 BOCIIUTAHUS

OCO3HaHUS 00YYAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOPMAaX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH J€ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBaXEHUsI K MpOIIECCy TBOPUECTBA B OOJACTH TEOPUM MU MPAKTUUYECKOIO MPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAYKU €CTh pPe3yNbTaT UIUTEIbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYNKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOrO M 0e30macHoro o0pas3a KU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYECK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiI¢;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa HKOJOTHUYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUH, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KyJIbTYphl, OIBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TII00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHONW TI'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOAOB IIO3HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3nyHbIX cdepax MNpodeccuoHaNbHON
JIEATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble N7 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIKE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUS, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIICIOBAaHUE, HAOJIOICHNEe, H3MEPEHNE, SKCTICPUMEHT | JIPYTHE);

VHUBEpcaJbHble  yueOHblE  JIeHCTBUS (To3HaBaTeNbHbIE, KOMMYHHUKATUBHBIE,
perynatuBHble), obecneunBarompe (opmupoBaHue (QYHKIMOHAIBHONH TpPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOIIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC yueOHBIC JACWCTBHUS B IO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU NMO3HABATEILHBIMHU 1eHCTBUIMMU:

1) 6a3oBble JIOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCACIIAATL LCIU ACATCIIBHOCTH, 3aJaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHMUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICNATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKast (GOpMysa, ypaBHEHHE XUMHYECKOW peakuul — TpU pPEHICHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3334, IPUMEHATh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUI;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B PA3NUYHBIX HCTOYHUKAaX WHpopManmu (HAyYHO-MOMYJISpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PA3JIWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIHMpOoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbl NpPH IOHCKE U OTOOope
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAY4YHBIM $3BIK B KayecTBE CpEACTBa IpU pPadOTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OgiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUAIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ AMAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHMS MMO3ULIUHN B X0Z€ 00CYykKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM [EATENBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUSD OTPaxaroT:

c(OpMUPOBAHHOCTh MPEACTABIECHUN O XHWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TIO3HAHWH SIBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBILUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIBLHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
pelleHusT TPAKTHUYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOJIHOM cperie;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAsT 000JI0YKa aTOMa, MOJICKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YITEPOAHBIA  CKEJET,
(GyHKIMOHAIbHAS TpyNMa, paguKail, HU30Mepus, M30Mepbl, TOMOJIOTMYECKUN psia, TOMOJIOTH,
YTIICBOIOPOIBI, KHCIOPOI M a30TCOJIEPKAIINE COCTUHEHUS, MOHOMED, TIOJMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHMYECKHUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHUYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAaHUA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX ﬂBHeHHﬁ, q)aKTOJ'IOl"I/I‘IeCKI/Ie CBCIICHUA O CBOﬁCTBaX,
cocTaBe, OJMyuYeHUH U 0€30MaCHOM MCIOJb30BAaHNN BAKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
U TIPAaKTUYECKOM JIeATETHHOCTH YEIOBEKa;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOH?ITI/Iﬁ, YCTaHaBJIMBATh
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIONINE ITOHATHUSA IIPU OIMMCAHUH COCTaBa, CTPOCHUA U
MPEeBpAICHUI OPraHUIECKIX COCTUMHEHUI;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMyJT OpraHMYECKUX BEIECTB
U YpaBHEHUN XMMHUYECKHX pEakUWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEIIECTB 10 HUX COCTaBy M CTPOCHHIO K OIpPENeJEHHOMY KIACCY/TpyNIe COECTUHEHUI
(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke



IPUBOANUTh TPUBHAJIbHBIE HA3BAHMUS OTICIIBHBIX OPraHUYECKHUX BEUIECTB (ITWJIEH, HPOIMMIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmall, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTE YMEHHUS ONPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. bytnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOICTB BEILECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUs MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IPEJICTABUTENIECH PA3IUUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeTaH, 3TaH, STWJEH, NPONMWJEH, aleTwieH, OyragueH-1,3, MerwiOyraaueH-1,3, Oenzo,
METaHOJI, 3TaHOJI, STWICHIJINKOIb, TIUIEPUH, (PEHOJI, aleTaabAerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HhOpMYJI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHMKH YIJIIEBOJAOPOAHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCIEHHUS I10 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOYKTOB pPEaKLnn);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IIPU M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUUN
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATE XUMHYECKUN HKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYEHHUE ITHIICHA U U3YUYECHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHUYECKUX BEIIEeCTB, JCHaTypanus OeJIKOB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MN OEITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npyu oOpallleHuu C BEIeCTBaMU U JIAOOPaTOPHBIM 00OpYIOBaHUEM, MPEJCTABISTh PE3YIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUN U
(GbopMyIMpOBaTH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbsS M
OKPYXaIoIIel TPUPOIHON CPEIbl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpEACIEHHBIX OpPraHMYECKUX BEUIECTB, MOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYYArOIIMXCA: YMEHHE HCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns nis 3anucu XxuMuueckux (Gpopmyi.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas W HeopraHuyecKkas XUMHsD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
Hay4YHON KapTHHbI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HpPUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUSI U KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TpPaMOTHOCTH, HEOOXOAMMOM s
pelIeHHs MpPaKTUYECKUX 3a7ad M OSKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHON Cpeae;

BIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATUS (XMMUYECKUH 3JIE€MEHT, aTOM, U30TOI, S-, p-, d- 3IEKTpOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHMYEcKas CBs3b (KOBQJIEGHTHAs, HWOHHAsg, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peaKIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akoH J[. M. MenneneeBa, 3akoH
COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS] PHEPIMM NPU XUMHYECKHX
pEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(dakTosOornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30M1aCHOM HCIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHUS IPU ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLICHU;

c(OpMUPOBAHHOCTh YMEHHUIl HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS
dopMyn BellecTB M YypaBHEHMH XWMHUYECKUX pEAKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHHUs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHaK, ran€Has W3BECTb, HETalml€Has W3BECTh, NUTHEBAs COJA, MUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEAeNATh BAICHTHOCTb U CTENIEHb OKUCIICHUS XUMUYECKUX
HJIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BU XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
MeTaJIJIMYecKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUN KPUCTAIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJsipHas, MOHHAs, METaJUIM4YecKas), XapakKTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJIECKHOCTh HEOPraHUYECKHX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIIie COEAUHEHUH (POCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOThI, aM(pOTepHBbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICT Hepuonuveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOLIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MenzeneeBa, UCHONB3Ysl MOHATHS «S-, p-, d-DJIIGKTPOHHBIE OPOUTAINY, «IHEPrETHUSCKUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XHUMHYCCKUC
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJY HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIUU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKLUN PA3TUYHBIX TUIIOB, TIOJHBIE
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHSITH 3aBUCHUMOCTh CKOPOCTH XMMHYECKON peakiuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIECCHI, JIeXKAIIUe B
OCHOBE MPOMBIIIVICHHOTO TOJYYEeHUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIMAX U IKOJOTUYECKHUX MPOOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJIsI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MPH XUMUYECKUX
peaKIusIX, MacChl BeIIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznoxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTropa, OINPEICICHHE CpPEIbl
PacTBOPOB BEIIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHIWKATOPA, BIUSIHUE PA3IMUHBIX (DAKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIuH, peaklMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHUEM, MPECTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPYXaroIIe TPUPOJHON CpPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIS CJETbIX W CIa0OBHIAMIMX OOYYArOIIMXCSA: YMEHHE WCIOJIb30BaTh pelibeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHbIe yTIeBOAOPOABI — AJIKAHBI 2
59 HenpenenbHble yriieBogOpOIbI: AJIKEHBI, 6 |
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 |
CrnoxxHbIe A(UPBI
33 VYrieBoibt 3 2




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Uroro no pazgeny 3
Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Paznen 1. Teopernueckue 0CHOBBI XUMUM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue Bemectsa. MHoroo6pasue

1.2 4
BEIIECTB
1.3 XUMUYECKUE PEAKIUU 6 1 1
Hroro no pazgeny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTtaminl 6 1
2.2 Hemeramisl 9 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX )
’ BEIIECTB
Hroro no pazgeny 17
Pa3pen 3. XumMus 1 :Ku3Hb
3.1 XUMHUSA U KU3Hb 4
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTIAHUPOBAHMUE. 10 KJIACC

Ne
n/n

Tema ypoka

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Teopus cTpoCHHSI OPTraHUIECKUX
coenunennii A. M. bytnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o knaccuukanum
oprann4eckux BemecTtB. Homenknarypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUS OPraHMYECKUX BEILECTB

AJKaHBI: COCTAaB U CTPOEHUE,
TOMOJIOTHUYECKHUU P

MeraH u 3TaH — OpocTeuIIre
MPEICTaBUTENM ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUieH U NPONUIeH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

IIpakTuyeckas padora Ne 1. «Ilomyuenue
STUJICHA U U3YUYEHHE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTunoytanuen-1,3. [Tonydenue
CUHTETHYECKOTO KayuyKa U pe3UHbI

10

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUILINN MPEICTABUTEIb AIKHHOB

11

Brpluncnenus 1o ypaBHEHHUIO XUMHUYECKOU
peakuun




Apensl: 0eH301 U TOJTyosl. TOKCUYHOCTH

12
apeHoB

13 I'eneTnueckas cBs3b yIiI€BOJOPOIOB,
IIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HICTOYHUKH YITIEBOAOPOOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

15 IPUPOJHBIN ra3 U MOMyTHbIE He(TIHbIE
ras3sl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 Kontponbnas padota no pasaeny
«YTI1€eBOIOPOIBI»

17 [IpenenbHble 0THOATOMHBIE CIIUPTBHI:
METaHOJI ¥ 3TaHo1. BogopoaHas cBs3b

18 MHoOroaTroMHsle CIUPTHI: ITUIICHIIIUKOIIb U
TIIMLEPUH

19 @DEHOJI: CTpOEHHUE MOIIEKYIIBI, buznUeckue
Y XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anprerupl: popmManbaerua u
areTanpaerua. AeToH

71 OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHasl M YKCYCHast

2 [IpakTrueckas pa6v0Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBasi M OJIEMHOBAsI KUCIIOTHI, KaK

23 MIPEICTaBUTENHN BBICIIUX KapOOHOBBIX
KHCJIOT

24 Mpl1a Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE
CrnoxHble 3(pUpbI KaK MPOU3BOJHbBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIOKHBIX

a¢upoB




JKupsr: runponus, NpuMeHEHHE,

26
OuoJsIorn4ecKas poJib KHUPOB

VYrneBoabl: cocTaB, KiacCHupUKaIUs.
27 Baxwuelime npeacraBuTeNnu: riroKo3a,
bpykTo3a, caxaposa

KanMaJ'I M OEJUII0JI03a KaK ITPUPOJHBIC

28
IIOJINMEPEI
KontponbHas padota no pasaeny
9 «Kucnoposacoaepikaiiye opraHn4eckue

coeauHeHus»/ Beepoccuiickas
IpoBepouHas paboTa

OO1w1ast xapaKTepUCTHKA a30TCOAEPIKALINX
30 OpPraHUYECKUX COCTMHCHUH /
Bcepoccuiickas npoBepouHas paboTta

31 AMMHBI: METUJIAMUH 1 aHUJIUH

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHMYECKUEe COCTUHEHUS, UX

32 ouosornyeckoe 3HaueHue. IlenTuasl.
benku kak mpupoHbIe
BI)ICOKOMOJ'ICKYJ'ISIPHI)IG COCINHCHUS

OCHOBHBIE TTOHSITUS XUMHUHU

33 .
BBICOKOMOJICKYJISIPHBIX COCAUHCHUU

OcCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEMHEHUH.
IInmacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypaIysi aTOMOB

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3y4eHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOECHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHUX BJIEMEHTOB M UX COSIMHEHUH 110
rpyIIaM U nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pa3BUTHH HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BajieHTHOCTB. DJIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HcTtuHHBIC U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

Krnaccudukanus u HoMeHKIaTypa
HEOpPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX




KJ1aCCOB

Knaccugukanus XuMH4ecKux peakluuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPU
XUMUYECKUX PEAKLUAX

10

Ckopoctb peakiun. OOpaTuMbIe peaKkiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «BausHue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peaKinm»

11

Dnektponutrueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEN

13

14

15

KontponbHas padota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainmsl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XMMUYECKHUX 351eMeHToB []. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. O0mue pu3ndecKkre CBOMCTBA
METAJIJIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HaIpSHKEHUN METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX




METaJUIOB (HATpUH, Kajaui, KaJblUi, MarHui,
ATFOMUHHNA) U UX COCTUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCITMHEHUN

XuMHYECKHEe CBOMCTBA IMHKA, JKejle3a U UX
COETUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
«Metamabs»"

20

HeMeTaJIJIBI, HUX ITOJIOKCHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menpeneena u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

22

23

du3nyeckue CBOMCTBA HEMETAJIIOB.
AnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOpOJia, cephl, hocdopa u yrieposa)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COCIMHEHU I

24

25

26

XHWMHMYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
UX COeINHEHNH

[IprMeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeTUHEHUN

O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme «HemeTranmney. Berauciaenus mo
YpaBHEHUSIM XUMUYECKHUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI




[TpakTuyeckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3314 10 TEME 1
"Hemeramnsl"»

)3 KonrponsHas pabora o temam «MeTauiby 1
n «Hewmeramibm

79 Heopranuuecknue u OpraHu4ECKUE KUCIOTHI. 1
Heoprannueckne n opraHuuecKue OCHOBAaHUS
AmdoTrepHble HEOpraHU4eCcKue 1

30 opraHuueckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELICCTB
Poie xumMum B 0OecrieueHIH SKOJIOTHIECKOH,

31 HHEpPreTU4eCcKoil U MUILEeBOH 6e3011acHOCTH, 1
Pa3BUTHUN MEAUILIMHBI
[IpencraBienust 06 0OMKX HAYYHBIX

32 MIPUHIUIIAX IPOMBIIUIEHHOTO ITOJIyYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 UYenoBek B MUPE BELIECTB U MATEPUAIIOB 1

34 XUMUA U 300POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

[TPO'PAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1

1.1

OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMHUpPOBAaHHOCTh MPEJACTABICHUNH O XHUMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBIIGHUWA TPUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOIUMOW JUIs
pelleHrs TPAKTHUYECKUX 3aJady U OSKOJOTHYeCKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnagenne cucremMoii XUMHUYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararome MIOHSTHS (Mouexya, BaJICHTHOCT,
ANEKTPOOTPHUIATEIFHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, YTIEPOTHBIA CKEJET,
GyHKIMOHATBHAS ~ Tpynma,  pagudkal,  U30MEpUs,  HM30MEpHI,
TOMOJIOTHUECKUH  Psii, TOMOJIOTH, YTJIEBOJIOPOJBI, KHCIOPOA- |
a3oTco/iepKalllue COEJUHEHUs, OMOJIOrMYEeCKH AaKTHBHBIE BEILECTBA
(yrieBoapl, KMphI, O€JNKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCUHEHHUs); TEOPHUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHuueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (DAKTOJIOTHUYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJIYYECHUHM U O€30IacHOM
UCTOJb30BAHUM  BAKHEMIIMX HEOPraHMYECKMX M  OPraHUYEeCKHUX
BEIIECTB B OBITY M MPAKTUYECKOH JIEATEIILHOCTH YEIOBEKA

1.3

1.4

CdopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUM,  YCTAHaBIMBaTb WX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME TMOHSTHUSI TPU OINHUCAHUU COCTaBa, CTPOCHUA U
MIPEBPALIEHUI OPraHNYECKUX COETMHEHUN

Cc(OPMHPOBAHHOCTh YMEHHUH HCHOJIB30BATH XUMUYECKYIO CHMBOIHUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpalEéHHON) (GOpMya OpraHMYeCKHMX BELIECTB M  YypaBHEHHM
XUMHUYECKHUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJ OPTaHUYECKUX
BELIECTB I WIIKOCTPALUUA MX XUMHYECKOIO M MPOCTPAHCTBEHHOTO
CTpOCHHS

1.5

ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHAaBIMBATh  NPHUHAICKHOCTD
W3YYCHHBIX OPraHWYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K
ompenenéHHOMY Kiaccy (Tpymme) COoeauHEHUH  (YTJIEBOIOPOIBI,
KHCJIOPOA U a30TCOAEp)KAIINE COEAMHEHUS, BBICOKOMOJICKYJIAPHBIE
COCJMHEHUS), JaBaTh WM  Ha3BaHWS [0  CHUCTEMaTHUYECKOW
HomeHknarype (IUPAC)

1.5

CdopMHUpoBaHHOCTh YMEHHUS ONPEAENATh BUABI XUMUYECKOU CBSI3U B
OpPraHUYECKUX COCIMHEHUSIX (OIMHAPHBIE U KPaTHbBIEC)

1.6

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHusi opranuveckux BeriecTB A.M. BytiepoBa st oObsiICHEHUS




3aBUCUMOCTH CBOMCTB BCIICCTB OT HX COCTaBa M CTPOCHUA; 3aKOH
COXpaHCHUA MacCChl BEHICCTB

YTIIeBOIOPOIBI. Kucnoponconepxkariue u a30TCoIepIKaIIIe
OpraHUYeCcKUe COeAMHEHUs. BICOKOMOJIEKYIISIpHBIE COSIUHEHUS

2.1

2.2

23

24

3.1

ChopmupoBaHHOCTE yMEHUW TIPUBOAWTH TPUBHAIBHBIC HA3BaHUS
OTJICIIBHBIX OPraHMYECKHX BEINECTB (ITHJICH, IPOIWICH, alleTHUJICH,
STWICHIJIUKOJb, TIHIEPUH, (QeHon, Qopmaibaerun, ameraibIeTui,
MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIIOTa,
CTCapUHOBAs KHUCJIOTa, TJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUTI0I03a,
TJTAIIVH )

ChopMHpPOBAaHHOCTh yYMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nUecKkne W XWMHUYECKHUE CBOWCTBA THUIHUYHBIX MPEICTAaBUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, 3THJICH,
MpONWIEH, aneTuieH, OyraaueH-1,3, merwnOyraaues-1,3, OeHzodn,
METaHOJI, TAHOJ, dTUICHIJIMKOIb, TNIMLIEPHH, (EHOJ, aleTaabIerul,
MypaBbHHAs W YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmal, IeJUII0JI03a,
aMHUHOYKCYCHasi KHCJIOTa)

ChopMupoBaHHOCTh YMEHHS WILIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXAy  TUINUYHBIMU  MPEJICTAaBUTEISAMH  Pa3lMYHBIX  KJIAcCOB
OpPraHUYECKUX BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMUUYECKHUX
peakiuii ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hopmy

CdopmupoBaHHOCTH yMEHUsA XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, TPUPOIHBINA Ta3, Yroiib), CIOCOOBI UX
nepepaboTKU U MPAKTHUYECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKH

XUMHUS U )KU3HL. PacuéTrl

CdopmupoBaHHOCTh YMEHUI BIAJETh CUCTEMON 3HaHUN 00 OCHOBHBIX
MEeTOJaX HAy4YHOT'O MO3HAHMS, UCTIOIb3YEMbIX B XUMUU TIPH U3yUECHUU
BEUIECTB W XHUMHUYECKUX sABIEHUN (HAOMIOJEeHUE, HU3MEpEeHHe,
AKCTIEPUMEHT, MOJICIIUPOBAHUE), WCII0Ih30BaTh CHUCTEMHBIE
XUMHYECKHE 3HaHHWS [N TPHUHITHS pelIeHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH M X MPUMEHEHUEM

3.2

33

ChopMHUpOBAaHHOCT, yMEHUW COONIOAATh TIpPaBWJIA TIOJIb30BAHUS
XUMHYECKON Tocynoil u 1abopaTopHBIM 00OpYJOBaHHEM, a TaKXKe
npaBujia oOpaIieHus C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKITUSIMHU
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB

CdopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMIOJIHATH XUMUYECKUN
9KCIIEPUMEHT (IIPEBPALICHUS OPIraHUYECKUX BEIECTB IIPU HArPEBaHUH,
MTOJIyYEHHUE 3THJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIINN
OpPraHUYECKUX BEILECTB, JEHATypauus OCJNKOB IMpH HarpeBaHUM,
LBETHbIE peaklHUU OEIKOB) B COOTBETCTBHM C TMpPaBUJIAMU TEXHUKH
0€30MacCHOCTH TpH OOpallleHUH C BELECTBAMU U J1abOpaTOPHBIM
o0opy0BaHUEM; MIPEACTABIISATH pe3yabTaThI XUMHYECKOTO
9KCHEpUMEHTa B (QOpMe 3alucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBaTH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI POBOAUTH BHIYMCICHUS [0 XUMUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJTMYECTBA MCXOJAHOTO BEIIECTBA WU
MPOJYKTa PeaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
Y3 UCXOJHBIX BELIECTB MU MPOIYKTOB PEAKIIUH)




3.5

CdhopMupoBaHHOCTB YMEHHUH KPUTUYECKH aHAJIU3UPOBATh
XMMHYECKYI0 HH(POPMAIHIO, IOIYYaeMyl0 H3 pa3sHbIX HCTOYHHKOB
(cpencTBa MaccoBoit nHopmaru, cetb IHTEpHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHHI COOMIOAATh MPaBWIA DKOJIOTHUYECKU
1enecoo0pa3Horo MoBeNeHUs B OBITY M TPYJOBOM JAEATEIHLHOCTU B
LENSAX COXPAaHEHHS CBOETO 3J0POBbS W OKpPYXAlOLEH NPUPOIHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI
Onpe/eIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAsI CMBICI MOKa3aTess
I[IJK (mpenenpbHO AOMYCTUMON KOHIIGHTpAllMW), TIOSICHATH Ha
rpuMepax CrnocoObl YMEHBIICHUS W MPEIOTBPAIICHHUS UX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YeJIOBEeKa

11 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbI cpeHero o0ero 06pa3oBaHus

1

1.1

TeopeTI/Iqe(:KHe OCHOBBI XMMHHU

Bnanenue cucreMol XMMHYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOTOJIATAIONIME  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToM,
9JIEKTPOHHAs 000JI0YKa aTOMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
UOH, MOJIEKYJIa, BaJEHTHOCTh, JJIEKTPOOTPHLIATEIBHOCTb, CTEIEHb
OKHCIJIEHUsI, XUMHUEecKas CBS3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pemeérka, TUIBl XUMHYECKUX peakuui
(OKUCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30- W JHJOTEPMHUYECKHE,
peaku HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANIEKTPOJIUTUYECKAsT ~ TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOpPOCTh XMMHYECKOM pEaKlMH, XMMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHbI (TE€OpHs 3JIEKTPOIUTHUYECKON auccormanuy, llepuonuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHMH U O€30lacCHOM HCHOJIb30BAHUM BaKHEHIINX
HEOPraHWYeCKUX BEIIECTB B OBITY W MNPaKTUYECKOW AEATeNbHOCTU
4eJIoBeKa

1.2

1.3

ChopmMupoBaHHOCTh yYMEHMH BBISBISATH XapaKTepHbIE MpPHU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
MOHATUSA IIPU ONHMCAHMM CTPOEHUS U CBOMCTB HEOPTraHWYECKHUX
BEIIECTB U MUX IPEBPALICHUH; BBIABIATH B3aUMOCBSI3b XUMUYECKHUX
3HaHUHN c MTOHATUSAMHU u MPEACTABICHUSAMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

BiianeHre OCHOBHBIMH METOJaMM HAY4YHOI'O IIO3HAHUS BEIIECTB U

XUMUYECKUX SIBJICHUN (HaOmIofeHue, W3MEPEHHE, OKCIICPUMEHT,
MOJICJIMPOBAHNUE)

1.4

ChopMupoBaHHOCTh yMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHBb
OKHCJICHUS XHMHMYECKHX DJIEMEHTOB B COEIUHEHUAX pa3InYHOTO
CcOCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBAJICHTHAas, HWOHHas,
MeTaJlJIn4ecKasi, BOAOPOHAs) B COCOAUHEHUSX, TUIl KPUCTAILITMUECKON
pEIIETKH KOHKPETHOTO BellecTBa (aTOMHAasi, MOJEKYJsipHasi, UOHHAasi,




MeTaJUTMYecKasi)

1.5

1.6

1.7

ChopMupoBaHHOCTh YMEHUH ONPEAETATh XapakTep CPeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHHUN

ChopMUPOBAaHHOCTh ~ YMEHHS  KJIACCH(PHIIMPOBATh  XUMHUYECKUE
peaKkuu Mo pa3InYHbIM MPHU3HAKAM (YHCIy M COCTaBy peardupyroninx
BEIIECTB, TEIUIOBOMY J(G(dEeKTy peakiuu, H3MEHEHHIO CTeleHen
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  yYacCTHIO
KaTaJIu3aTopa)

ChopmMupoBaHHOCTh YMEHUH  COCTABIATh YpPaBHEHHUS  peakiuil
pPa3IMYHBIX THUIOB, IOJHBIE M COKPALEHHBIE YpPAaBHEHUS peaKkLul
MOHHOI0 OOMEHa, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT
JI0 KOHLIa

1.8

1.9

CdopmupoBaHHOCTh YMEHUHN NMPOBOJIUTH PEAKLUU, MOATBEPIKIAIOIINE
Ka4eCTBEHHBI  COCTaB  pa3jIM4YHBIX HEOPraHWYECKUX  BEILICCTB,
pacro3HaBaTb ONBITHBIM HYTéM HOHBbI, MPHUCYTCTBYIOIIKUC B BOJHBIX
pacTBOpax HEOPraHWYECKUX BEIIECTB

CpopMHUpPOBAaHHOCT, YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBHTEIILHBIX peakuuii HOCPE/ICTBOM COCTaBJICHUS
ANEKTPOHHOrO OajlaHca 3TUX peakLuit

1.10

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH
XMMHYECKON peaklnu OT pa3inyHbIX (haKTOpPOB

ChopmupoBaHHOCTh yMEHHA  OOBACHATH  XapakTep CMEIICHUS
XMMHYECKOI0 PaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JECHCTBUS
(mpunnun Jle laTtenbe)

OO0mast u HeopraHu4yecKasi XuMHUs

CchopMupoBaHHOCTb yMEHHUH packpelBaTh cMbica [lepuoandeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOIIyI0,  OOBSCHUTENBHYI0O U  HPOTHOCTUYECKYIO
byHKIIIHN

2.2
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24

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XMMHYECKMX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTtemMbl xuMuueckux dnemeHToB J[.M. MeHnneneeBa, ucnonb3ys
MOHATUSA «S-, p-, d-dTEKTPOHHBIE OpPOUTATNY, «IHEPTETHUYECCKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX BJIEMEHTOB M WX COEIUHEHHMI MO MepuojaM W rpynmnam
[Tepuoanueckoit cucreMsl XuMuuecKux 31eMeHToB .M. Menaeneesa

CdopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTAaHWYECKUX BEIICCTB PA3JIMUHBIX KJIACCOB,
MOATBEPKJAaTh  CYLIECTBOBAHME  T€HETHYECKOM  CBSI3M  MEXIY
HEOPTaHUYECKHUMHU BEIIECTBAMHU c MOMOIIBI0  YpaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN

ChopMupOBaHHOCTH ~ YMEHMH  yCTAQHABIMBAaTh  IPUHAAJIECKHOCTH
HEOPraHWYECKUX BEHIECTB 0 MX COCTaBYy K OINPEACIIEHHOMY KJaccy
(rpymnme) coenMHEHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,
OKCH/Ibl, OCHOBAaHMSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHUN HCHOIB30BAaTh XUMUYECKYI0 CHUMBOJIHMKY
Ui COCTaBleHHS (OpPMYJ BEIIECTB M YPaBHEHHUH XHUMHUYECKUX
peakmuii, cuctematudeckyro HoMeHKIaTypy (IUPAC) u TpuBuagbHBIC




Ha3BaHUSA OT/ACJbHBIX HEOPraHUYeCKHX BelecTB (yrapHslii ras,
YIJIEKUCIIBIA Ta3, aMMMAK, raméHasi HM3BECTb, HErami€Has HW3BECTb,
MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OO0IIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  TI'€HETUYECKOM  CBA3M  MEXKAY
HEOPraHMYECKUMHU  BELIECTBAMM € IIOMOLIbIO  ypaBHEHWH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI

2.7

2.8

CdopmMupoBaHHOCTh YMEHH MJIAHUPOBATH M BBITIONHATH XUMUYECKUT
IKCIIEPUMEHT (Pa3JIOKEHUE IEePOKCHAa BOJOpPOJAa B MPUCYTCTBUH
KaTajlu3aTropa, ONpelesIeHUe CPellbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HWHIMKATOpA, BIHMSHUE PAa3IMYHBIX (DAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklu, peakiud HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PEaKIMy Ha Cylab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHMUs, PCHICHUC JSKCICPHUMCHTAJIBHBIX 3aaad II0 TEMaM
«Mertame» n «Hemeramib») B COOTBETCTBHU C MpPaBHJIAMU TEXHHKH
0€30MacHOCTH NpU OOpalleHHWH C BEUIeCTBAaMM U JabOpaTOpHBIM
000pyIoOBaHUEM; IPE/ICTaBISAT pE3yJIbTaThI XUMHYECKOTO
SKCHepUMEeHTa B (OpPME 3aliCHh YpPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GOpPMyITHPOBATh BEIBOABI HA OCHOBE ATHX PE3YJIbTATOB

ChopmupoBaHHOCT, yMEHHIl COOMIOAATh TMpaBWiIa TOJIb30BAHUS
XUMUYECKON TOCY/IOM W J1abopaTOpHBIM OO0OpyJOBaHUEM, a TaKkKe
MpaBmiia 00palleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU
T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

2.9

3.1

C(I)OpMI/IpOBaHHOCTI) YMCHHﬁ XapaKTCpPU30BaATh XHUMHUYCCKUC
IMPOLECChI, JCKAINIUE B OCHOBC IMPOMBIINIJICHHOT'O ITOJIYUCHUA cepHoﬁ
KHCJIOTBI, aMMHaKa, a TaK¥XKC C(bOpMHpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 00
06IHHX HAay4YHBIX IMpUHIMIIax n OKOJOTHYCCKUX np06neMax
XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U )KU3HL. PacuéTrl

ChopMupoBaHHOCTh NPEACTABICHUH O XMUMHYECKOH COCTaBIISAIOIIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJM XUMHH B TO3HAHUHU
SBIIGHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUSI U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIbHOM TI'PaMOTHOCTH, HEOOXOAMMOHW JyIs
pelieHrs TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U MPUPOJHON cpesie

32

CdopMupoBaHHOCTH YMEHHI KPUTHYECKH AHAIIM3UPOBATH
XMUMHUYECKYI0 HMH(OpMaIio, MOJy4aeMyl0 H3 Ppa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBOi KOMMYHUKalUH, ceTb IHTEpHET U 1pyrue)

33

ChopMHUpPOBAaHHOCT, yMEHUW COOJIIOJATh TIPAaBHJIA DKOJOTHYECKHU
11eJ1IecO00pa3HOro TMOBEAEHUS B OBITY M TPYJIOBOI JAEATENbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbSI M OKPYXKAKOLIEH NPHUPOJTHON
Cpenbl

34

Oco3HaBaThb OMAaCHOCTh BO3JEHMCTBHS HA JKUBBIE OpPraHU3MBbI
onpeeEHHBIX BEIIECTB, MOHUMAast cMbIci nokasarens [1JK, nosacHsaTh
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBpAIlleHUs UX BPEIHOTO
BO3JEHCTBUS HA OPTAaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUHI MPOBOJUTH BBIUNCIICHUS c
HCIIOJIb30BAHUEM IIOHSATHS «MAccoBas JOJs BELIECTBA B PAaCTBOPEY,




OOBEMHBIX OTHOIIEGHUH Ta30B IMPH XUMHUYECKUX PEAKLIHUAX, MaCChl
BEIIECTBA WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WM 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TEII0BOro 3¢ (eKra peakluyu Ha OCHOBE 3aKOHOB COXPAHEHHs MaccChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUU



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUH

[Ipenmer opraHn4ecKkOM XMMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE W 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepualoB. Teopusi CTPOECHHSI OpPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE MMOJIOKEHUS

1.2

CrtpykrypHble (GOpPMYJBl OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpPHUS.
XuMudeckasi CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KracCU(pUKAIMKA OPraHUIECKUX BEIIECTB

1.3

2.1

2.2

23

24

Homenkiiatypa oprannueckux COeIMHEHHH (CHUCTeMaThyecKas) U TPUBUAIbHBIC
Ha3BaHMsI BAKHEUIIINX IPECTaBUTENEH KJIaCCOB OPraHNUYECKHUX BEIIECTB

YTieBoaopo bl
AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM psiji. MeTaH U 3TaH — pocTeime

MIPEICTaBUTENN AJIKAaHOB: (pU3MUECKHME M XHUMHUYECKHE CBOWCTBA (peakuuu
3aMeIlIEeHUs U TOPEHHUs), HaX0XKICHUE B IPUPOE, MOIyYEeHUE U IPUMEHEHNE

AJKEHBI: COCTaB U CTPOECHHUE, FOMOJIOTMUECKUN psf. DTWIEH M NpPONWIEH —
IpOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (U3MYECKHE U XUMHUECKHE CBOMCTBa
(peakuuy TUAPUPOBAHUS, TaJOMCHUPOBAHUS, TUApPATAUUH, OKHUCICHUS WU
MOJIMMEPU3ALIH ), TOJTyYeHHE U IPUMEHEHUE

Ankanuensl: Oytanuen-1,3 u MetmnOyrtaaueH-1,3: cTpoeHue, BakHeWIIHe
XUMHYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHrne CHHTETHUECKOTO
Kay4dyKa U pe3UHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUHN psil. ALETUIICH —
MPOCTEHIINKM TPEJCTaBUTENIb AJIKHMHOB: COCTaB, CTpOEHHE, (U3HUECKHUEe U
XMMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHMS, FaIOTEHUPOBAHNUS, THIPATAIIH,
TOpPEHMsI ), TOJyUYEeHUE U IPUMEHEHHE

2.5

2.6

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKME€ M XHMHUYECKHE CBOICTBa
(peaxiuu raloreHupoBaHMs U HUTPOBaHMsI), OJTy4YeHUE U nmpuMeHeHue. Tomyor:
COCTaB, CTpoeHHWe, (Qu3MYecKkhe ¢ XUMHUYECKHE CBOWCTBa  (peakiuu
raJJOTeHUPOBAHUS M HUTPOBAHMS), MOIYy4YEHHE M MpHUMEHEHHe. TOKCHYHOCTH
ApCHOB. I'emeTnyeckas CBS3b MCXKAY Yria€BoaopoaaMH, INPHUHAMICKAIIUMU K
Pa3IUYHBIM KJIaccam

[TpupoHbIe HICTOYHUKH YTIIeBoA0po0B. [Ipupoanblii ra3 u nomyTHsle HEQTAHBIE
ra3el. Hedptp u e€ mpoucxoxnenne. CriocoOsl mepepaboTku HePTH: MeperoHka,
KPEKUHT (TepMHUECKHUH, KartanuTudeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib u
MPOAYKTHI €ro nepepadboTKu

Kucnoponcoaep:xaiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble OHOATOMHBIE CIUPTHL. METaHO U 3TAHOJ: CTpOeHUE, HU3NYECKUE
U XUMHYECKHE  CBOWcTBa  (peakuMh C  aKTUBHBIMH  MeETajllaMH,
rajJlor€eHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoJopoaHbie CBSI3U MEXITY
MOJIEKYJIaMH CTIUPTOB. JleiicTBHE MeTaHOJia M 3TaHOJA Ha OPraHU3M YeJIOBEKa.
MHoOroatoMHble CIUPTHL. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, PU3NYECKHIE U
XUMUYECKUE CBOWCTBa (B3aUMOJEHCTBUE CO  IICJIOYHBIMU  METaJJIaMH,
KauecTBEHHAas] peakiusi Ha MHOrOoaTOMHbIe crnupThl). JleiicTBHe Ha OpraHu3M




YCJIOBCKaA. HpI/IMeHeHI/IC TJIMICPHHA U OTUJICHIJIUKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@DeHOT:  CTPOCHHE MOJICKYJbI, (U3WYECKHEe W XUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona

Anpaeruipl ¥ KeToHbI. DopMaIbACTUI, alleTAIBACTH: CTpOeHUE, (U3HUCCKUE H
XUMHUYECKUE CBOMCTBA (pPEaklUM OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC
pEeaKIum), MOJTyYeHHUEe U TPUMEHEHNE

OAHOOCHOBHBIE MpeaeTbHble KapOOHOBBIE KUCIOTHL. MypaBbuHAsi M YKCyCHas
KHUCJIOTBI: CTPOCHHUE, PU3HUECKUEe U XMMUYECKHIE CBOMCTBA (CBOICTBA, o0ImIMe IS
Kjlacca KHCJIOT, peakius »TepuduKalnuu), TMOJy4yeHHEe U IPUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe AeCTBHE

Crnoxubie 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xxupoB. [Ipumenenue xupoB. buonorudeckas poJib
KUPOB

VYrieBonbl: coctaB, KiaccupUKAIMA YriaeBOAOB (MOHO-, AU- U IMOJHCAXapPUIBI).
I'moko3a — mpocTedmmii MOHOCaxapuja: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢bu3nveckne 1 XUMHYECKUE CBOMCTBa (B3aumozeiicTBue ¢ ruapokcuaom menu(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccranoBieHue,
OpOXKEHHE TIIOKO3bl), HAaXOXJIEHHE B NPUPOJE, NMPUMEHEHHE, OMOJIOTHYECcKast
poiib. @otocunTe3. PpyKTO3a KaK M30MEp IIIIOKO3bl. Kpaxman u 1nemntono3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M Leulrosio3bl. Pusznueckue u
XMMHYECKHE CBOIMCTBA Kpaxmaia (TUIPOIN3, KaYeCTBEHHAs PEaKIUs C HOJAO0M)

A30Tcozlep>i<amne OpraHn4ceCKuC COCANHCHU A

AMUHOKHUCIOTHl KaKk amMQoTepHble OpraHuyYecKue coequHeHus. duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpuUMepe IIHIuHA). buonormdyeckoe
3Ha4Y€HHE aMMUHOKHUCIOT. [lenTuasl

benkn Kkak mpUpPOIHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHAs U TPETUYHAs CTPYyKTypa OenkoB. XMMHUYECKHE CBONCTBA OEIKOB:
THJIPOJIN3, ACHATYypalts, KaUeCTBEHHbIE PeaKkIMK Ha OeJIKH

BBICOKOMOHCKYHSIPHBIC COCOUHCHUA

OcCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD NOJUMEPU3ALINH, CPEAHSISI MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MIOJINMEPHU3ALUS U TOJMKOHIEHC AL

OKCIIEpUMEHTAJIBHBIE METOJbl M3YUEHUS BELIECTB W HUX MPEBPALICHUI:

O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIacTMAacc,
Kay4dyKoB. [ToirydeHre CHHTETHYECKOTO Kay4dyKa U Pe3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 2JIEMEHT COJEPKAHUS

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XUMHUYECKUH 3eMeHT. ATOM. S1apo aroma, M30TOMBL. DIEKTPOHHAs 000JI0YKA.
OHepreTnyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-IIEMEHTHI.
OcCoOEHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISAM B aTOMax 3JIEMEHTOB
NEPBbIX YETHIPEX MEPHOJO0B. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

1.2

[Tepuonuueckuii 3akoH u [lepuoanyeckas cucremMa XuMH4ecKux sneMentoB 1. M.




MenpeneeBa. CBs3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTembl
xuMuueckux aieMeHToB J[.M. MenjgeneeBa ¢ COBpeMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM HIPOCTBIX U CJIOXHBIX BEUIECTB IO TpYIIaM U IEepHOJaM.
3HavYeHHE NePUOJUIYESCKOTO 3aKOHA B Pa3BUTUU HAYKU

1.3

1.4

1.5

1.6

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BuAbl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

BanentnocTs. :‘)HCKTpOOTpI/II_[aTeJ'IBHOCTB. CreneHb OKHUCIICHUSA

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THUIMA KpUCTAJUIMYECKOM pewérku. IloHsATHe O JucrepcHbIX
cucremax. VIcTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi J0Jsl BEILECTBA B
pactBope

Knaccn@nxaunﬂ HCOPraHUYCCKUX COGﬂHHeHHﬁ. HOMCHKHaTypa HCOPIraHUYCCKUX
BCIICCTB

1.7

1.8
1.9

Xumuyeckas — peakius.  Krnaccudukamuss — XMMHUECKHX — peakluil B
HEOPraHUYeCKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPaHEHUs U IPEBPALLEHUS SHEPTUH IPU XUMUYECKUX PEAKIUAX
CkopocTb peakiyu, e€ 3aBUCUMOCTb OT pa3luYHbIX (PaKTOPOB

OOpatuMble peakuuu. XUMU4eckoe paBHoBecue. DakTophl, BIHAOLIME HA
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense

1.10

OnekTponuTrueckas aucconuanus. CuiabHble W cladbie aekTponuThel. Cpema
BOJIHBIX PACTBOPOB BEILIECTB: KUCHasA, HEUTpalbHas, Ie0YHas. Peakiiuy HOHHOTO
oOMeHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peaKkuuu

2.1

Heopranunueckas xumust

Hewmerannsl. [lonoxenne HemeramioB B llepuoanueckoil cucteMe XUMHUYECKUX
anemenToB JI.M. MenzeneeBa U 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (HA MPUMEPE KUCIOPO/1a, CEPHI,
dbocdopa u yriepoaa)

2.2

23

XWMHYECKUE CBOWCTBA BAKHEHIIMX HEMETAIOB (TaJlOTEHOB, CEphI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX ~ KUCJIOT, BOJOPOJHBIX coeauHeHui). [lpumenenue
BOXHENIIMX HEMETAJUIOB U UX COCAMHEHUM

Meramnbl. Ilonoxenue wmeramioB B Ilepuogmdeckoil cucteMe XHMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. OOmue usndeckne cBoiicTBa MeTaysioB. CIlaBbl METaJIOB.
DIEeKTPOXMUMHUYECKUH Psi/i HANPSYKEHUHA METAJUIOB

24

XUMUYECKHE CBOWCTBA BaXXHEHIINX METAJUIOB (HATpUM, Kajuil, KaJbLUH,
MarHuii, aTIOMUHHUHA, ITUHK, XpPOM, JKele30, MeIb) U HX coeauHeHwil. Oomue
crnoco0b! Nody4YeHus: MeTaioB. [IpuMeHeHre MeTauIoB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JINIYHBIM
Kj1accaM

XUMUS U )KA3HD

3.1

Ponpr xuMum B 0oOeCmeYeHWH HSKOJOTHYECKOW, SHEPTeTHYECKON W THIIECBOM




3.2

3.3

0€30MacHOCTH, Pa3BUTUU MeIUIMHBL. [lOHSATHE O HAYYHBIX METOAAX IMO3HAHWMS
BEIIECTB U XUMHYECKUX PEAKIUI

[IpeacraBinenuss 00 OOMMX HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MOJYYEHUS
BOXHEHIIMX BewecTB. UenoBek B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIME
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPack, CTEKJIO,
KEpaMuKa, MaTepualibl ISl JIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHUE U
MUHEpaJIbHBIC YI00pEeHUs

XuMUd MW 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpermapaToB, MpaBuiia 0€30MaCHOTO UCTIOIL30BAHUS IIPETApaToB OBITOBOM XUMHUH
B IIOBCEIHECBHOM KU3HU




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru IIpeacraBineHsl ciaenyronpe pyoOpuK: COBEThI a0UTYPHUCHTY, YIUTEITIO
XMMHH, CIIPABOYHHK (OUeHb OObIIasi moJ00OpKa TaOIUIl U CIIPABOYHBIX MaTepuaioB), Becénas
XMMHS, HOBOCTH, OJIMMITHA/IBI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUUYECKUX CBEIICHUI)

2. http://www.hij.ru/ Kypuan «XuMus ¥ XKHU3Hb» MOHATHO M 3aHUMATEIHHO paccKa3bIBaeT 000
BCEM MHTEPECHOM, YTO MPOUCXOJHUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html 3nekTpoHHbIl XypHan «XUMUKH W XUMHs». B
KYpHaJle MPEJCTaBICHO MHOXECTBO OINBITOB 10 XMUMHHU, COACPKHUTCS MHOTO 3aHUMATEIILHOU
UHQPOPMAITUH, TTO3BOJISIFOIIECH YBJICYh YUCHUKOB IKCIIEPUMEHTAILHOW YaCThIO MPEIMETA.

4. http://c-books.narod.ru JIuteparypa mo XuMum.

5. http://1september.ru/. XKypuan «llepBoe ceHTsOps» i yuuTelneid U He TONbko. B HEM
NPEACTaBICHO OOJBIIOE KOJMYECTBO pabOT YYEHHUKOB, B TOM YHCIIE W HCCIEIOBATEIHCKOTO
XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBINA MOPTAI CO CChIIKAMH Ha
o0pa3oBarebHbIC CAUTHI TI0 XUMUH.

7. www.periodictable.ru COOpHUK cTareii O XMMHUYECKHX ODIIEMEHTaX, WIUTIOCTPUPOBAHHBIN
IKCIIEPUMECHTaMHU.

MaTepHaJILHO-TeXHH‘IeCKOC o0ecreueHue Oﬁpa3OBaTeﬂbHOI’O nmpomecca

1. Crneumnanu3upoBaHHBIN KJIACC XUMHH (JJA0OpaHTCKAasl, BBITSDKHON 1IKad).
2. Komneknuu:
Tomnuso (2 wrT.). [Tmactmaccsr (2 mrt.). Kayuyk. Amtomunuii (2 mr.). Habop ynobpenuii.

Mertannsl. Metamisl u ciiassl (2 wt.). YyryH, ctans (2 wr.). CTeks1o u u3ienus us
crekna (2 wr.). Komnekuus ctpoutenbHbix MaTepuainos (1 mT.). OCHOBHbIE BH/IbI
OPOMBIIIIEHHOTO cbIpbs (1 mT.). III€nk uckyccTBeHHbIN U3 BUCKO3bl. BosokHa.
KamenHnslit yross u npoaykTsl ero nepepadbotku» (Pazgarounas). Kayuyk u pesuna.
YyryH u crans. HedTh 1 nponykThl €€ nepepabotku. AmoMunuil. Mertamnsl. [lkana
tBEpocTH. [Inactmaccsl. Topd u MpoayKTHI ero nepepadboTki. MuHepabl U TOpHbIE
MTOPOJBL.

3. Komrmekt Mozenei aToMoB JUIsl COCTABIEHUSI MOJENIEN MOJIEKYJ CO CTEPKHAMU

J€EMOHCTPALIMOHHBIN.

4. Habop moneneit kpuctamyeckux pemeérok (10 BumoB):

- Mogens menu;

- Mozaens noBapeHHOU COJIH;

- Moaens anMasa;

- Monens rpadura;

- Monens xenesa;

- Monens maruaus;

- Monenb nuokcuaa yriepojaa;

- Mogens #ona;

- Mogens npaa.

5. Becsl yuebnsie ¢ rupsimu g0 200 1. - 10 .
6. YueOHbIe TOcOOUs Ha eyaTHOM ocHOBe: «IIpaBuia TeXHUKU 6€30TaCHOCTHY, TOPTPETHI
XUMHKOB C Ouorpadueii.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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Hacrtennsbie ctenpl: «PacTBOpUMOCTD COJEH, KUCIOT U OCHOBaHUy; «llepnoanueckas
CHCTEMa XMMUYECKHUX IJIEMEHTOBY, «PsI aKTUBHOCTH METAILIIOBY», « TeXHHKa 0€30I1aCHOCTHY,
«K ypoky», «Yromnok kinaccay, «K saxzamenamy.
KoMmieKkTsI T1akaToB 10 TEMaM:

®dopma 3IEKTPOHHBIX 00JIAKOB U MOCIIEI0OBATEILHOCTD 3aIIOJTHEHHS TI0TypOBHEH

3NIeKTpoHaMHU. PacmonoskeHue 31eKTpoHaMH 110 OpOUTAJIsIM B aTOMax nepBhix 20
asieMeHTOB. Boa - HeoObIuHOE BelecTBO. KpuBble pacTBOPUMOCTH HEKOTOPBIX
coneit B Bose. Kimaccudukarus u coiictBa okcuaoB. Okpacka miamenu (YB,
113, HI3M). Annotponus yriaepoja. DJIeKTpoxXuMuyeckoe mpousBozacTsa (Na,
NaOH , Al). ITpous3BoacTBO cepHOM KHCIOTHI. [Ipon3BoACTBO amMmmMuaka.
['uGpunu3anus aTOMHBIX OpOuTaeld. X1M. CBSI3b B OPTraHUYECKUX COCTUHEHUSX.
B3anMHOe BnusiHHE aTOMOB U IpyII aTOMOB B MoJjiekyie. [IpocTpancTBeHHas
nzomepus. [Ipumenenue ankenoB. benzon. ['enetnueckas cBsizb Y B. Kupsbl.
Momnocaxapuasl. [lonucaxapuasl.

Texauueckue cpencra o0yuenus (TCO): komnploTep, MyJIbTUMEIUUHBIA TPOCKTOP,
WHTEPaKTUBHAS IOCKA, TOKyMEHT-KaMepa.

Xumuueckas 1abopaTtopHasi Mocya, anmaparsl 1 npuOopsl. JlJabopaTopHBI KOMIUIEKT
(nabop) nmns HavanbHOro 00y4YeHus XumMun (15 KOMIIEKTOB).

Pazmarounsrii Mmarepual (MHCTPYKIIUH IS TAOOPATOPHBIX M MPAKTHICCKUX padOT, KAPTOUKU
C 33JJaHUSIMH PA3HOI CTENEHU TPYAHOCTH JUIsl U3YyUYEHHS] HOBOTO MaTepualia, CaMOIIPOBEPKH
Y KOHTPOJIsl 3HaHUI).

. Meanapecvpchbl (BHI€OONLITHI):

Kucaorsr

OcHoBaHUs

Oxcunpl

Comu

PactBopenue. PactBopsl. CBOICTBA paCTBOPOB 3JIEKTPOIUTOB
MerTamisl

Hewmeranmnsl.



