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HNOACHUTEJIBHASA 3AIIUCKA

[IporpamMa 1Mo XMMHHM Ha YpPOBHE CpelHEro oomiero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepannny», TpeOGoBaHU
K pe3ysibTataM OCBOCHUs (peepanbHOi 00pa3oBaTeIbHON MPOrpaMMEI cpeHero odmiero oopazoBanus (DOII
COO), nmpeacraineHHbix B DefepaqibHOM TOCyAapCcTBEHHOM oOpa3zoBaTenbHOM cranmapte COO, ¢ yuérom
Konuenmuu npenogaBanus yueOHOro npenMera «XuMmusi» B o0pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
@denepannu, peaau3yrolINX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMBbI, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pasBuTus BocnuTaHus B Poccuiickoit denepanun Ha niepuoa Ao 2025 roga» (Pacnopspkenne [IpaButenscra
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MPOrpaMMBbI IO XUMHUH, K OMIPEIEIICHUIO O0IIeH cTpaTernu 00y4eHus,
BOCIIUTAHMS M PA3BUTUS OOYYAIOUIMXCS CpPEeACTBaMU ydeOHOro mpenmera «Xumus» it 10-11 kimaccoB Ha
0a30BOM ypOBHE coCTaBWIM KoHIentyainbHbie nosioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IICNICH,
COJIEp>KaHusl, pe3yIbTaTOB 0O0yUeHUs U TPEOOBAHUN K YPOBHIO MOJITOTOBKU BBIITYCKHHUKOB.

XumMHuecKkoe o0pa3oBaHHE, II0JIydaeMOE BBITYCKHUKAMH 0O0IIe00pa30oBaTeIbHON  OpTraHU3aIHH,
SBIISICTCS HEOTHEMJIEMON YacThI0 UX 00pa3oBaHHOCTH. OHO CIYXHT 3aBEPIIAIONINM STAIlOM pean3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX [EHHOCTEH, MPUCYIIMX IIEIOCTHONH CHUCTEME
XUMHUYECKOT0 00pa3oBaHMs. OTH IIEHHOCTH KAacaloTCs IMO3HAHUS 3aKOHOB MPUPOABL, (OPMHUPOBAHUS
MHUPOBO33PEHUS U O0IIECH KYIbTYphI YEIOBEKA, a TAK)KE IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHON cpene. Peanusyercs xumudyeckoe o0pa3oBaHUE 00Yy4arOIIMXCsS Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHUs CpEICTBAMU y4eOHOro MpeaMera «XHUMHs», COACpKAHUE M IMOCTPOSHHE KOTOPOTo
OTIpe/IeNICHBI B MPOTrpaMMe 10 XUMHH ¢ YIETOM CHEU(PUKN HAYKH XUMUH, €€ 3HAUCHUS B TIO3HAHUU MIPUPOJIbI
U B MaTepUaJIbHOM JKHU3HM OOILIECTBA, a TaKkKe ¢ y4yETOM OOLIMX LeJell U NPUHILMIIOB, XapaKTepU3YIOLINX
COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeiHero oo1ero oopasoBanus B Poccuiickoit denepanumu.

XuMHUSL Kak »JJIEMEHT CHUCTeMbl €CTECTBEHHBIX HayK MIrpaeT ocoOyl poJib B COBPEMEHHOMH
[MBUJIM3AIUH, B CO3/IaHUU HOBOI 0a3bl MaTepHallbHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJA B (hOpMHUpPOBaHHE
PaIMOHAIBLHOIO HAYYHOT'O MBIIUIEHUS], B CO3/IaHNE LIEJIOCTHOTO MPEJCTABIEHUS 00 OKPYKaIOILEeM MUpPE KaK O
€IMHCTBE MPUPOABI U YeloBeKa, KOTopoe (opmupyeTcs B XMMHUM Ha OCHOBE MOHUMAaHMs BEIIECTBEHHOTO
COCTaBa OKPYKAIOLIETO MHpA, OCO3HAHUS B3aUMOCBSI3M MEKIY CTPOCHHMEM BEILECTB, UX CBOICTBAMH M
BO3MOKHBIMHU 00JIaCTSIMU IPUMEHEHHUS.

TecHO B3auMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMU HayKaMU, XMMHS CTaja HEOThEMJIEMON YacThIO
MHUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBUEM YCIEIIHOTO TpyJda M >KU3HU KaXJIOro wieHa oOIlecTsa.
CoBpeMeHHas XUMUsI KaK HayKa CO3MJaTesIbHAasA, KaK HayKa BBICOKMX TEXHOJIOTMH HaIlpaBlieHA Ha pelIeHHE
r7100aNbHBIX MPOOJEM YCTOHYMBOTO pa3BUTUSI YEJIOBEUECTBA — CBHIPHEBOW, HHEPreTHUECKOM, MUILEBO,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3/JOPOBbSI.

B cooTBeTcTBHMM ¢ 0OOmMUMH LETSIMHU W TPUHIUIIAMH CPEIHETO OOIIEero OOpa30BaHUsS CONEpKaHUE
npenMera «Xumus» (10—-11 xmaccel, 6a30BbI ypOBEHb MU3YyUEHHUsI) OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJrOTOBKY OOyYaromMXCs, HEOOXOAMMYIO MM [UIs BBIPAaOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCHEITHOTO BKIIIOYEHUS B KU3Hb COLMYMA, MMPOJODKEHUST 00pa30BaHMs B Pa3IMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitolmiuMu  nipeAMeTa «XUMHsS» SBISIOTCS 0a30Bble Kypchbl — «OpraHuyeckas XUMHUS» H
«O0mas 1 HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHHS KOTOPBIX SBISIOTCS OCHOBBI
0a30BOif HayKH: cHcTeMa 3HAHWH 10 HEOpPraHMYecKod XMMHU (C BKIIOUEHHEM 3HAHUN U3 oOLIed XUMHM) U
oprannyeckoil xumuu. GopMHUpPOBaHHUE TAaHHOW CHCTEMbl 3HAHUN MPH U3YUYEHUU IpeaMeTa 0OecreyrBaeT
BO3MOXXHOCTh PaCCMOTPEHHUSI BCEr0 MHOT0OOpa3usi BEUIECTB Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB M TEOpUH
XUMUHU.

Crtpyktypa comepxaHusi KypcoB — «Opranndeckass xumusi» U «OOIIas ¥ HEOpraHUYecKass XUMHUS
chopMUpOBaHa B MPOrpamMMe 10 XMMHH Ha OCHOBE CUCTEMHOTO MOJX0/1a K U3YYEHHIO y4eOHOro MaTepuasna u



00yCIIOBJICHa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHWI Ha OMpPENEIEHHBIX TEOPETUUECKUX YPOBHSX.
Tak, B Kypce OpraHMuecKoi XMMHUU BEIIECTBA PacCMaTPUBAIOTCSA HA YPOBHE KJIACCUUECKOW TEOPUU CTPOCHUS
OpraHWYEeCKUX COCAMHEHUHM, a TAaKK€ Ha YPOBHE CTEPEOXUMUYECKUX W DJIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuH BellecTB. CBeeHHs 00 U3y4aeMbIX B Kypce BEIIeCTBaX AA0TCs B Pa3BUTUU — OT YIJIEBOJOPOIOB 10
CIIO)KHBIX OWOJIOTMUECKH aKTUBHBIX COEAMHEHHWU. B Kypce OpraHm4eckoil XUMHUU TOJNYy4alOT pPa3BUTHUE
chOpMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro OO0pa3oBaHHS IEPBOHAYAIBHBIC IPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX IPU3HAKAX BEIIECTB, 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT HUX
CTPOEHHUS, 0 XUMHUYECKOU peaKLiH.

[Ton HOBBIM YIJIOM 3peHHsl B IpeaMeTe «XUMHUA» 0a30BOr0 YPOBHSI pacCMaTpPUBACTCS U3yYEHHBINH Ha
YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TEOPETHYCCKH MaTepuan U (aKTOJIOTHMUECKHUE CBEICHHUS O
BEIIECTBAaX M XUMHYECKOW peaknuu. Tak, B dacTHOCTH, B Kypce «OOmas u HEOpraHWYecKas XUMUSD)
oOy4arolmuMcsi  MPEJOCTaBISETCs] BO3MOXKHOCTH OCO3HATh 3HAYEHHE IEPHUOJUYECKOr0 3aKOHa C
OOIIETEeOPETUYECKUX M METOAOJOTMYECKUX IMO3UIUH, TIy0)Ke MOHSATh UCTOPHUYECKOE M3MEHEHUEe (YHKIUN
ATOTO 3aKOHA — OT 0000IIaroIEH 10 OOBACHSIOMIEH U TPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUN O BaXKHEMIIMX BEILLIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U NPUMEHECHHH,
a TaKKe 0 XMMUYECKHX PEaKIUsAX, UX CYIMIHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKaHUs J0noJiHseTcs B Kypcax 10
n 11 kiaccoB snemMeHTaMu COJAEpkKaHUs, UMEIOIIHUMH KYJbTYPOJOTHYECKHN M MPUKIAJHON Xapakrep. JTu
3HaHUSl CIOCOOCTBYIOT MOHUMAHHUIO B3aHMMOCBSI3M XMMHHU C JPYrUMH HayKamH, PAacKpbIBalOT €€ pojib B
MO3HABATEJILHOW M TPAKTUYECKON JESATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKECHHUS K
MpOLIeCCy TBOpPYECTBA B OOJACTU TEOPUM U MPAKTUYECKUX MPUIOKEHUH XMUMHH, TTOMOTAIOT BBIMYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3AHHBIX C XHUMHEH, KPUTUIECKU
OCMBICIIUBAaTh MH(DOPMAIMIO W MPUMEHATh €€ ISl MOMOJHEHUS 3HAHWH, PEIICHHS WHTEIUICKTYyallbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIEAOBATEIBCKUX 3a7ad. B 1memom cojepxkaHue Y4eOHOTO mpenMera «XHMHUSD)
JAHHOTO YPOBHS M3Y4YEeHHs] OPUEHTHPOBAHO Ha (hopMHUpOBaHHUE Y 00YUAIOIIUXCS MUPOBO33PEHYECKOM OCHOBBI
JUIs TOHMMaHUA (GUIOCOPCKUX UACH, TaKkuX KaK: MaTepHalbHOE EIMHCTBO HEOPraHWYeCKOro U
OpPraHUYECKOTO MHUPa, OOYCJIOBJICEHHOCTH CBOMCTB BEIECTB WX COCTAaBOM M CTPOCHHEM, IMO3HABAEMOCTh
MPUPOJHBIX SIBJICHUN TYTEM DKCIEPUMEHTAa W PEHICHUS MPOTHUBOPEYMN MEXIYy HOBBIMU (akTamMu U
TEOPETUYECKUMH TPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUU KOJOTHYECKHX MPOOIeM, a Takke
mpo0sieM cOepekeHHs SJHEPTeTUIECKUX PECYPCOB, ChIPhS, CO3JJaHUS HOBBIX TEXHOJOTHI U MaTEpUaJIOB.

B nmnnane pemeHus 3amay BOCIHMTAHUS, Pa3BUTHS M CONHUAIM3aUA  OOYYArONIUXCS TPHUHSITHIC
MPOrpaMMOil TI0 XUMHUHU TTOAXObI K ONPEACIICHUIO COJIEPKaHUsI U TIOCTPOSHUS TIPEAMETa MPeTyCMaTPUBAIOT
(dbopMUpOBaHNE YHHUBEpPCATbHBIX YUEOHBIX ACHCTBMIA, UMEIONIMX 0a30BO€ 3HAYEHHUE ISl PA3TUYHBIX BHJIOB
NeSTeNbHOCTH: peIIeHHs MpoOsieM, TMOWCKa, aHaimu3a M 00paboTku HHGOpMAIUU, HEOOXOAUMBIX IS
MpUOOpETEeHUsT OMBbITA MPAKTUUYECKOM U MCCIEAOBATEIIbCKON NESITeIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MMO3HAHUH XWMHH.

B npakTuke npenogaBaHus XMMHUH KaK HAa YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHus, TaK U Ha YPOBHE
cpenHero oOmero oOpa3oBaHHs, MPH OMPEISICHUU COJCPKATEILHON XapaKTePUCTHKU IIeNiel H3ydeHHs
MpeAMETa HAMpaBlICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKHd KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATETLHOCTH YEJIOBEKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJnbTypbl. C METOIMYECKOW TOYKM 3PEHHUS TaKOW MOJAXOJ K
ONPEIECICHUIO LIeTIeH N3YUEHUS IPEIMETA SABIISIETCS BIIOJIHE OMPaBIaHHBIM.

CoriacHO NMaHHOW TOYKE 3pEHUsS TJIaBHBIMHU LEISAMHU HM3YYEeHHs TpeameTra «XuMmus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) IBISAIOTCS:

e (opmMupoBaHME CHUCTEMBl XHMHUYECKHX 3HAHUW KaK Ba)XKHEHIEH COCTaBIIAIONICH €CTECTBEHHO-
Hay4YHOU KapTHHBI MUPA, B OCHOBE KOTOPOH JIeKAT KITIOUEBbIE TOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUHU
XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE H [MOHHUMAaHHE CYIIHOCTH JOCTYMHBIX 00001meHui
MHPOBO33PEHUECKOr0 XapaKkTepa, 03HaKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHHUS;



e (opMHUpOBaHKE U PA3BUTHUE MPEJCTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BEIICCTB U XUMUIECKIX
peakuuii, HeOOXOAUMBIX Ul MPHUOOPETEHUsS YMEHHMHM OPUEHTUPOBATHCA B MHUPE BELIECTB M XUMHUYECKHX
SIBJICHUH, UMEIOLUX MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEHEBHOM KU3HH;

® pa3BUTHE YMCHHH U CIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOJEHHEM U OOBSICHCHHEM
XHUMHUYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM ITPaBUi 0€30MacHOr0 OOPAICHHUs C BELIECTBAMHU.

Hapsiny ¢ atum, conepskarenpHas XapakTepUCTUKA LIeJIeld U 3a/1ad U3y4eHUs MpeaMeTa B Imporpamme
[0 XMMUU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CHCTEME CPETHETO
obmiero oOpazoBanus. CeroiHs B MpenofaBaHUM XUMHHU B OOJbIIEH CTeNmeHH OTHAETCS MNpPEaNOouTECHUE
MPAKTUYECKOW KOMIIOHEHTE COJCpKaHHUS OOY4YCHHs, OPHCHTUPOBAHHONW HAa TIOJTOTOBKY BBITYCKHUKA
0011eo0pa3oBaTebHON OpraHU3alluy, BIaICIONIEro He HAOOPOM 3HaHH, a (PYHKIIMOHAIEHON TPAMOTHOCTHIO,
TO €CTh CIOCO0aMU U YMEHHUSIMH aKTUBHOTO IOJYyYEHHUS 3HAHUW U MPUMEHEHUS MX B PEANbHOM KU3HU IJIs
pelIeHUs MPAKTUYECKHX 3a/1au.

B cBsi3u ¢ 3TUM NpU U3ydeHUU mpenMeTa «XHUMHs» JOMUHUPYIONIEE 3HAYCHUE MPUOOPETAIOT TaKue
LU ¥ 33]]a4H, KaK:

afantanus OOydYalolMXCs K YCIOBUSIM JWHAMHUYHO pa3BUBAIOUIETOCS MHpa, (OpPMUPOBaHUE
MHTEJUIEKTYalIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY
MPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM;

dbopMupoBaHre y OOydYalOMIUXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIUN), HMEIOIINX
YHHUBEpPCAIbHOE 3HAYEHHME JI1 PA3NUYHBIX BUAOB JACSITEIBLHOCTU: PELICHHUS MpoOjeM, MOWCKa, aHalIu3a U
0o0paboTkn wH(pOpMaKK, HEOOXOMUMBIX JUISI TPHOOPETEHHUS ONbITA ICATCIHHOCTH, KOTOpas 3aHUMAaeT
BKHOE MECTO B MO3HAHUU XUMUU, & TAKXKE JJIS OLICHKHU C MO3UIMI SKOJIOTHYECKON O€30IacHOCTH XapaKTepa
BIIUSTHUS BEIIECTB U XMMHUUYECKUX MPOILIECCOB HA OPraHU3M YelIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE TMO3HABATEJIBHBIX HMHTEPECOB, HWHTEIJICKTYallbHBIX W TBOPYECKUX  CIOCOOHOCTEM
00yJaronuxcs: CIOCOOHOCTH CaMOCTOSATENFHO MPUOOpPETaTh HOBBIE 3HAHHS 1O XMMHUM B COOTBETCTBHH C
KU3HEHHBIMHU TOTPEOHOCTSIMU, WCIIOIH30BaTh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUHU JJIA MOUCKA U
aHaM3a y4eOHOW U HayYHO-MOMYJISPHON HHPOPMAITMH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYy4YaIOUIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHUS,
Ha0II0aTEIPHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH, MPH
MJITAHUPOBAHUH U MPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCMHTAaHHE Yy OOyyaroumxcs yOekIEHHOCTHM B TYMAaHHCTUYECKOW HANpPaBIEHHOCTH XWUMHUHU, €&
BXHOM pPOJMM B pEHICHHH TJIO00ATbHBIX MPOOJIEM pAIMOHATBLHOTO MPHUPOAONOIB30BAHMS, MOTOIHEHHUS
SHEPTEeTUUYECKUX PECYPCOB M COXPAHEHHS MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOIIIEHUS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAKKE MPUOOPETEHHS OIbITA MCIOJIB30BAHUS MOJIYYECHHBIX
3HAHUU I IPUHSITHSI TPAMOTHBIX PEIICHHU B CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

B y4yeOHOM muiane cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO YPOBHS BXOJWT B
COCTaB MpeIMeTHON 00s1acTh «EcTecTBeHHO-HAYyYHBIE IPEIMETHI.

OO0rmiee yncIO0 4YacoB, OTBEACHHBIX I WM3YYEHUsS XUMHUHU, Ha 0a30BOM YPOBHE CpEIHEro OOIIeTo
oOpa3zoBanusl, coctaBisieT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 yaca (1 yac B
HEJISIIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUU

[Ipeamer opranuveckoil XuMuu: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAYEHUE B TMOJYUYEHHUU HOBBIX
BELLIECTB U MarepuanoB. TeopHs CTpOEHUs OpraHnyeckux coeauHeHuil A. M. byrtiepoBa, €€ OCHOBHbIE
nosiokeHus. CTpykTypHble GOpMyJibl OpraHu4ecKuX BelecTB. ['omonorus, usomepusi. XuMHYecKas CBS3b B
OpPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o0 KiIacCUPUKANMKA OPraHMYECKUX BemecTB. HoMeEHKIaTypa OpraHMYeCKHX
COCIUHEHUI (CUCTeMaThyecKas) M TPHUBHAIbHbIE Ha3BaHMS BAKHEHIIMX MPEACTaBUTENCH KJIaccoB
OpraHUYECKUX BELIECTB.

DKCIepUMEHTaIbHbIE METO/Ibl U3YUYCHHS BEIIECTB M WX IMPEBpAIICHUI: O3HAKOMJIEHUE ¢ 00pasiamu
OpraHWYECKUX BEIIECTB M MaTepuajaMu Ha UX OCHOBE, MOJICTUPOBAHHE MOJIEKYJ OPraHUYECKHX BEILIECTB,
HAOJIIOJICHUE W ONKMCAHWE JICMOHCTPAIMOHHBIX OIBITOB IO IMPEBPAIICHUIO OPTaHUYECKUX BEHIECTB IPHU
HarpeBaHuu (IIaBjeHue, 00yrITuBaHUE U TOPEHUE).

YriieBogopoanbl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUM PsZl. MeTaH W 3TaH — MPOCTEHIITNE MPEICTaBUTEIN
QJIKaHOB: (PU3NYCCKUE ¥ XUMHUYCCKUE CBOMCTBA (PEAKIIMU 3aMEIICHHS M TOPEHUS), HAXOXKJICHUE B TIPUPOJIEL,
MOJIy4YEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKMH psald. OTWIEH M MPONWIEH — MpOCTeHIIne
MIPEJICTABUTENH ATKEHOB: (PU3UYECKHEe U XUMUYCCKUE CBOWCTBA (PEaKIUU TUIPUPOBAHMS, TAIOTCHUPOBAHUS,
TUApPATAlUN, OKUCIIEHHUS U TIOJIMMEPHU3AIINH ), TOTyYeHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyramguen-1,3: cTpoeHHe, BaXHEHWIIME XUMHUYECKHE CBOICTBa
(peakuus nmonuMepu3aiun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHHS, TOMOJOTMYECKMH psA. AUETWIeH — HpOoCTeHIIuit
MIPEACTaBUTENh AJIKUHOB: COCTaB, CTPOCHHE, (PHU3NUECKHE U XUMHUUYECKHE CBOMCTBA (PEaKIMK TUIPUPOBAHMUS,
raJloreHUPOBAHUS, THIpaTallid, TOPEHHUS ), TOTYICHHE U IPUMEHEHUE.

Apenbl. beHszon: cocraB, cTpoeHue, pu3nUecKkue U XUMUYECKUE CBOMCTBA (peaKlliy raloreHUPOBAHUS
Y HUTPOBAHUS), MOJTyUYEHHUE U IPUMEHEHUE. 101y0n. cocmas, cmpoenue, (huzuieckue u Xumuieckue ceolcmad
(peaxyuu 2ano2enupo8anus U HUMpo8aHus), noiydenue u npumeHnerue. TOKCUYHOCTh apeHOB. I'eHeTndeckas
CBA3b MEXAY YTIE€BOJOPOAAMH, IPUHAMTIEKAIIMMH K Pa3IMYHBIM KJIaCCaAM.

[TpupoaHble HCTOYHUKU YTIeBOAOPOa0B. [Ipupoansiii ra3 u nomyTHble HedTsAHbIE ra3bl. Hedth u eé
npoucxoxaenne. CrnocoObl nepepabOTKU HEPTH: MEPEroHKa, KPEKUHT (TePMHUYECKHH, KaTaJIUTHYECKHil),
nuposin3. [IponykTel nepepaboTku HeTH, UX TPUMEHEHHE B TPOMBIIIIICHHOCTH U B ObITY. KaMeHHBIN yroib
Y TIPOAYKTHI €TO MepepadoTKH.

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHS BEIIECTB M MX MPEBPAIlEHUIN: O3HAKOMIIEHHE C 00pasiaMu
MJIaCTMAcCC, KaydyKOB M Pe3uHbI, Koutekiuu «HedpTte» 1 «YTomby», MomenupoBaHue MOJIEKYIT yII€BOI0POIOB
Y TAJIOTC€HONPOU3BO/IHBIX, TPOBEICHIE MPAKTUICCKON paOOThI: MOTyUYeHHE dTUIICHA H U3yUYE€HUE €T0 CBOMCTB.

Pacuérnbie 3a1aun.

Boruncnenuss 1Mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00BbEMa, KOJIUYECTBA HUCXOIHOTO

BEIIECTBA WX MPOJIYKTa PEAKIMH 110 U3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO U3 UCXOJIHBIX BEILECTB
WM TIPOJTYKTOB PEaKLUN).
Kucaopoacoaep:xamme oprannyeckie coeiNHEHUs!



[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOCHHUE, (PU3MUECKUE M XUMHUYECKHE
CBOMCTBA (peakLUy C aKTUBHBIMH METAJlJIaMM, FaJIOT€HOBOJOPOJaMH, TOpEeHue), IpuMeHeHne. Boaopoausie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METAHOIA U ATAaHOJIa Ha OPraHU3M 4eJIOBEKa.

MHoroaTomMHble CHUPTHL. OTWIEHIJIMKOIb W IJIMLEPUH: CTPOEHHE, (PU3MUYECKUe U XUMHUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE CO IIEJIOYHBIMUA METaUIaMHU, KaUECTBEHHAsI PEAKIMSI HA MHOTOaTOMHBIE CIIUPTHI).
JleiicTBre Ha opraHu3M 4enoBeka. [IpuMeHeHne rimnepyuHa U STUIIEHIJIMKOIIA.

@deHo:  CTpOEHHME MOJIEKYJbl, (U3MYECKHMEe W XUMHYecKHe CcBoiicTBa. TOKCHYHOCTB (eHoua.
[Ipumenenue denomna.

Anprerugpl U kemownvl. DopManbAerujl, aneTajabAeruj: CTpoeHHue, (u3nyeckue M XUMHUYECKHE
CBOMCTBA (PEaKIMU OKUCIEHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKLIMN), T0JIyYEHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE Tpe/esibHbIe KapOOHOBBIE KUCIOTH. MypaBbMHasi U YKCYCHas KHCJOTBI: CTPOCHHE,
¢bu3nyeckue M XMMHUYECKHE CBOWCTBa (CBOICTBa, o0ImMe A Kjacca KUCIOT, peakius STepupUKaIin),
HojiydeHue u npuMeHeHue. CreapuHOBas M OJIEUHOBAsS KUCJIOTHI KaK MPEJCTABUTENM BBICIINX KapOOHOBBIX
KHUCIOT. MbIJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIHCTBHUE.

Crnoxnble pUpPHl KaK MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [HIponu3 CIOXKHBIX 3HUpoB. JKHUPHL.
I'mpponus xupos. [Ipumenenue xxupos. buosornyeckas posb KUPOB.

VYraeBoapl: coCTaB, Kiaccu(puKalus YriaeBogoB (MOHO-, JAWM- M mojucaxapuisl). [mrokoza —
MPOCTEUIINI MOHOCaxXapujJ: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3UYEeCKHe U XHMHUYECKHE CBOWMCTBA
(B3aumogpeiictue ¢ ruapokcugoM Menu(ll), okucienue amMmuayHbIM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpOXEHHE TJIOKO3bl), HAaXOXKIEHHE B IMPUPOJE, NPUMEHEHHUE, OHOJIOTHYecKas pOJib.
dorocunTe3. PpyKTO3a KaK U30MEP TIIHOKO3bI.

Kpaxman u nemnrono3a Kak npupoasbie nonuMepsl. CTpoeHue Kpaxmaiia U Hestoiao3sl. duznueckue
U XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOIN3, KaueCTBEHHAs! PEAKIIMsI C HOJIOM).

OKcrepUMEeHTalbHbIE METO/bl U3YUYEHHUs BELIECTB M UX MPEBpPALICHUI: MPOBeACHUE, HAOII0AeHUuEe U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMM OJHOATOMHBIX CIUPTOB
(oxucnenne otaHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOJIEHCTBHE TIHMIIEPUHA C
runpokcuaom meau(ll)), anpaernnos (okucIeHE aMMUAaYHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcuom
meau(ll), B3aumoneiicTBue Kpaxmana ¢ MOAOM), NMPOBEACHHE MPAKTUYECKOM paboThI: CBOWCTBA pacTBOpa
YKCYCHOH KHCJIOTBI.

Pacuérnble 3amaum.

Bolunicnenuss 1mo ypaBHEHHIO XMMHYECKOM peakiuuu (Mmacchl, o0bEMa, KOJIWYECTBA HCXOIHOIO
BEIIECTBA WM MPOAYKTA PEAKLIUU MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OHOTO M3 UCXO/HBIX BEIIECTB
WJIH IPOYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTH Kak am(poTepHble oprannyeckue coequHeHus. Gu3nueckue U XMMUYECKUe CBOWCTBA
aMHMHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupl.

benku kak mpupogHBIE BBICOKOMOJIEKYJISpHBIE coelnHEHus. llepBuuHas, BTOpUYHAs U TpPETHYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBAa OEJIKOB: T'MAPOJIN3, JACHATypalus, KaueCTBEHHbIE peakluu Ha
Oenku.

OKcrepUMEeHTabHbIE METOJbl M3Y4EHHUS BELIECTB M MX IpeBpallleHHi: HaOMI0JeHHe M ONHCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYypalus OEIKOB IIPU HArPEBaHUH, LIBETHBIE PEAKIIUU OEJIKOB.

BbicokomouieKy IsipHbIe COeTUHEHHUS

OcCHOBHbBIE TIOHSITHUS XMUMHH BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3B€HO, CTENEHb MOJMMEpPU3AINM, CpedHsss MoJeKyispHas Macca. (OCHOBHBIE METOJABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUs U OJIMKOHICHCAIUS.

OKcrepUMEeHTalIbHbIE METO/bl M3Y4YEHHUs BELIECTB M MX MPEBPALICHUN: O3HAKOMIIEHHE C o0pa3laMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY9yKOB.



MexmpeamMeTHbIE CBS3H.

Peanuzanuss MeXnpeIMETHBIX CBsI3€ll P M3y4eHUU opraHudeckod xummuum B 10  kiacce
OCYILLIECTBIISICTCS 4epe3 HCIOIb30BAHWE KakK OOIIMX €CTECTBEHHO-HAYYHbIX IMOHATHH, TaK M IOHATHH,
SABJIAIOIINXCSI CACTEMHBIMHM JUIsSl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0ue ecTecTBEHHO-HAYYHbIE MTOHATHUS: SBJICHUE, HAYYHBIH (aKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIacCu(UKaIMs, NEPUOINIHOCTb, HAOIIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOACTHPOBAHNE.

®usznka: MaTepus, SHEPIUsA, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPIeTHYECKUM yPOBEHb, BELIECTBO,
TeNno, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, (PU3NUECKUE BETUUYUHBI U €UHULIBI UX U3MEPEHMUSL.

buonorus: kierka, opranusM, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOJOTHUECKU
aKTHBHBIE BellecTBa (O€NIKH, YIIIeBOAbI, XKHUPHI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOrUs: TNMILEBBIE TPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMTAaHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbBIE M KOCMETUYECKHUE MPENapaThl, MATEPUAIIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKMX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XMMHH

XUMUYECKUH deMeHT. AToM. Sapo aroma, W30TONBL. DJIEKTPOHHAS 000JI0YKA. DHEPreTHYCCKHE
YPOBHH, MOlypPOBHU. ATOMHBIE OpOHTAIH, S-, P-, d- 311eMeHThI. OCOOCHHOCTH PACIPE/ICIICHHSI JIEKTPOHOB TI0
opOHTAaNISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIUs aTOMOB.

[lepnonnueckuii 3akoH u [lepuoanueckas cucreMa xumuueckux 3iuemeHToB Jl. . Menneneesa. CBsizb
Iepuoandeckoro 3akoHa u llepuogmueckoit cucremel xuMuueckux aviemeHToB J[. M. MennpeneeBa ¢
COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX HWMH TPOCTBIX U CIIOXKHBIX BELIECTB IO TpyNNaM M IepHojAaM. 3HaueHHe IMepPUOJNYECKOTrO
3aKOHa B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasl CBsI3b. Buabl XMMUYeCKOW CBA3M (KOBaJE€HTHas HEMOJSpHAs U
NoJIIpHAasi, HOHHAs, MeTaJuInueckas ). Mexann3msl 00pa3oBaHUs KOBAJIEHTHON XUMUYECKOU CBsI3U (OOMEHHBIN
U JIOHOPHO-aKLENTOpHbIN). BonoponHas cBs3b. BaneHTHOCTh. OnekTpooTpuuarenbHocTb.  CTeneHb
okuciieHus. IOHbI: KaTUOHBI U aHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tunel KpUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKH.

[TonsiTve 0 nucnepcHbBIX cucTeMax. MICTUHHBIE U KOJUIOMAHbBIE pacTBOPBI. MaccoBasi 101 BELIECTBA B
pacTBope.

Knaccudukanust HeopraHwdeckux coeauHeHud. HoMeHKIaTypa HEOPTaHMYECKHX  BEIIECTB.
I'eneTrnyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAICKAIINX K Pa3IMYHBIM KJlaccaM.

Xumnueckas peakuus. Kiaccudukanus XMMUYECKUX peaklydil B HEOPraHMYECKOH M OpraHnvecKoin
XUMHH. 3aKOH COXPAHEHHs MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILEHUs SHEPIruu NMPU XUMUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHUMblEe peakIHH. XUMUYECKOe
paBHOBecHe. PaKTOpBI, BAUAIOIIME HA COCTOSHUE XUMUYeckoro pasHoBecus. [Ipuniun Jle HlaTense.

OnexTponuTtnyeckas aucconuanus. CuwibHble W crnadble 3eKTpoiauThl. Cpena BOJHBIX pPacTBOPOB
BELIECTB: KUCIasA, HeUTpaabHasl, EJI0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKcrepUMEeHTalbHbIe METOJbl M3y4YeHMs BEIIECTB M HUX INPEBPALICHUN: JEMOHCTpaLUs TaOJuI
«Ilepuognueckas cucrema xumuueckux dnaeMmeHToB JI. M. MeHngeneeBay, wu3ydyeHHE MOAENEH



KPUCTAUIMYECKUX PEIIETOK, HAOMIOJCHUE M OINHCAaHHE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznokeHue nepoKcua BOAOPOJa B IPUCYTCTBUHU KaTaanu3aTopa, ONPEAEIEHUE CPEIbl pACTBOPOB BELIECTB C
MIOMOILBI0 YHMBEPCAJIBLHOI'O HMHAMKATOpPA, PEAKLMM MOHHOTO OOMEHa), MPOBEAECHUE NPAKTUYECKOH paboTh
«BnusiHMe pa3nuyHbIX (HAKTOPOB HA CKOPOCTh XMMUYECKON peaKum».

PacuérHnble 3anaum.

Pacuérsl 10 ypaBHEHUAM XMMHUYECKUX PEAKLIM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, paCUETHI C
WCIIOJIb30BAaHUEM IIOHATHUS «MACCOBAs A0JIS BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxenue nHemeramwioB B Ilepumoanueckoil cucreme xumuyeckux anemeHtoB [l U.
MenneneeBa U OCOOEHHOCTH CTPOCHHSI aroMoB. (DHU3MYECKHE CBOICTBa HEMETAJUIOB. AJUIOTPOIHUS
HEMETAIJIOB (Ha MpUMepe KUCIIopoaa, cepsbl, pochopa u yriepona).

XUMHUECKHE CBOMCTBAa Ba)KHEHIIMX HEMETAUIOB (TaJoreHoB, cepbl, a3oTa, (ocdopa, yriepoga u
KPEMHHUS) U UX COETUHEHUH (OKCUI0B, KUCIOPOCOACPKAILMX KUCIOT, BOJOPOJHBIX COETUHEHUI).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [lonoxkenne wmeramnoB B llepuogmyeckodt cucremMe XMMHYECKUX 3ieMeHToB J[. U
MenneneeBa. OCoOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000J04YeK aTroMoB MeramioB. OOmme ¢uznyeckue
cBOMcTBa MeTaju10B. CIUIaBbl METAJUIOB. DJIEKTPOXUMUYECKUN PsiJl HAIPSDKEHUN METAIIIOB.

XUMHYECKUE CBOMCTBA BAXHEUIINX METAJUIOB (HATpUM, KaJIMW, KalblUWi, MarHUH, allFOMUHUN, [IUHK,
XPOM, KEeJIe30, MEJIb) U UX COCIUHEHUH.

O61me cnocoObl MosTyyeHust MeTajioB. [IpumMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOJbl HM3Y4YEHHs BELIECTB M HX IPEBPALEHUIN: H3Yy4EHHE KOJUICKLIUU
«Metannel M cCIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHHWE SKCIEPUMEHTANbHBIX 3a]ad, HAaONIOACHHE U
ONMCAaHUE JIEMOHCTPALMOHHBIX U JIaOOPATOPHBIX OIBITOB (B3aUMOJEHUCTBUE TUIPOKCHIA ATIOMUHHUSA C
pacTBOpaMH KHCJIOT U 1LIeJIoueil, KaueCTBEHHbIE peaKLIMi Ha KATHOHbI METAJIJIOB).

Pacuérnbie 3anaymn.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEILECTBA, MAcCe WU
00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIIMH BEIIECTB, pacy€Thl Macchl (00BhEMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTOB PEAKILIMH, €CIIU OJTHO U3 BEILIECTB UMEET IIPUMECH.

XuMHuS U )KU3Hb

Ponb xuMuu B o0ecriedeHnn 3KOJIOTMYECKOM, IHEPreTUYECKOM M MUIEBON 0€30MacHOCTH, pa3BUTHUU
MeauuHbL. [IoHATHE 0 HAyYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMUUYECKUX PEaKIU.

[TpencraBienus o0 OOIMMX HAYYHBIX MPUHIUIIAX POMBIIUIEHHOTO MOJYYeHHs Ba)KHEHIIINX BEIECTB.

YenoBek B MUPE BEUIECTB U MAaTEPUAJIOB: Ba)KHEHUIIINE CTPOUTENBHBIE MaTEPUAIIbI, KOHCTPYKIIMOHHBIE
Marepuaisl, Kpacku, CTEKJIO, KepaMHKa, MaTEepHaJIbl JUIsl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE H
MUHEpaJIbHBIC YA0OPEHHUSI.

XvMHs M 310pOBbE YEIOBEKAa: IpaBUia HCIOJB30BAHUS JIEKApPCTBEHHBIX IIPENaparoB, IpaBuia
0€30IacHOT0 UCIIOIB30BAHUS IPENapaToB OBITOBOI XUMHHU B TIOBCEAHEBHOM KHU3HHU.

MexnpenMeTHbIE CBS3H.

Peanuzamnus MexXnpeaMeTHBIX CBSI3eH NMpU M3y4YeHHU OoO0Ied W HeopraHuueckod xumuu B 11 kiacce
OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHbBIX IMOHSATHHA, TaK M TOHSATHM,
SABJIAIOIINXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTI'0 IIMKJIA.

OO01re ecTecTBEHHO-HAyUHbIE MOHSATHS: Hay4HbIN (DakT, TUMOTE3a, 3aKOH, TEOpPUS, aHAIU3, CUHTE3,
KJ1accupuKalus, IepuoANYHOCTb, HAOIOJEHHIE, SKCIIEPUMEHT, MOJIEIMPOBaHIE, U3MEPEHHE, SIBIICHUE.

®usnka: Marepus, DOSHEprus, Macca, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, W30TOI,
PallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKH ypOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €JUHULIBI UX U3MEPEHUS, CKOPOCTb.



Buosnorus: xinerka, opranusm, 3KocucTeMa, oruocgepa, Makpo- 1 MUKPOIJIEMEHTbI, BUTAMUHBI, OOMEH
BEIIECTB B OpraHU3Me.

['eorpadust: MHHEpAIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOMIAEMBbIE, TOIUTMBO, PECYPCHI.

TexHoymorus:: XMMUYECKash TMPOMBIIIIEHHOCTh, METALTYPrHs, HPOU3BOJACTBO  CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO3SHCTBEHHOE MPOM3BOJCTBO, IHUIIEBAs MPOMBIIUIEHHOCTh, (hapmaneBTHUecKas
MPOMBIIIICHHOCTh, POM3BOJCTBO KOCMETHYECKMX MPENaparoB, MPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepUaIoB, IICKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBAaHUA K pPE3yJbTaTaM OCBOCHHUS OOYYAIOIIUMHUCS MPOTPaMM
cpenHero obmero oOpa3zoBaHUs (JMYHOCTHBIM, METAllpeIMETHBIM U MIpeaMeTHbIM). HayduHo-meTonuyeckoi
OCHOBOM Al pa3paboTKU MJIAHUPYEMBIX PE3yJIbTAaTOB OCBOEHUS MPOrpaMM CpPEAHEro olmiero oOpa3zoBaHUs
SIBJIIETCSL CUCTEMHO-/I€ATEIbHOCTHBIH MOAXOI.

B cooTBercTBUM € CHCTEMHO-ACSATEIBLHOCTHBIM MOAXOAOM B CTPYKTYpPE JUYHOCTHBIX PE3YyJIbTaTOB
OCBOGHHUSI TpenMera «XWMHs» Ha YypPOBHE CpPEIHEr0 OOMIero OO0pa30BaHUS BBIACICHBI CIEAYIONIUE
COCTaBJISIIOLIHE:

OCO3HAaHHE OOYYalOIIMMHUCA POCCHUMCKOW TIpaKJaHCKOM HMAEHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH H CAMOOTPEICTICHHUIO;

HaJU4he MOTHUBAIUU K 00YUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUN JIMYHOCTU Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPATUIUil 0a30BOI HAYKH XHUMHH;

TOTOBHOCTb M CIIOCOOHOCTH OOYYalOIIMXCSl PYKOBOJICTBOBATHCS B CBOEM JIEATENHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MTPUCYIMMHU LIETOCTHOM CUCTEME XUMUYECKOTO 00pa30oBaHus;

HAJIMYUE TMPABOCO3HAHMS HKOJOTHMUECKON KyIbTyphl W CIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIC TIIAHBI.

JlugHOCTHBIE pe3yibTaThl OCBOCHMS TMpeAMeTa «XUMHUS» JIOCTUTAIOTCA B €IWHCTBE y4eOHOU U
BOCIIUTATEILHON JEATEIbHOCTH B COOTBETCTBHM C T'YMaHUCTUYECKHMH, COIIMOKYJIbTYPHBIMU, JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSAMHU U HJeallaMU POCCHIICKOT0 TPakJaHCKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu U TIpaBUJIAMHU TIOBEJEHUS, CIOCOOCTBYIOIIMMH TMpOIlecCaM CaMOIIO3HAHUS, CaMOPAa3BUTUS U
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O00YYAIOIIUXCS.

JlugHOCTHBIE pE3yNabTAaThl OCBOEHHUS TpeaAMeTa «XUMHUS» OTpaxaroT CHOPMHUPOBAHHOCTH OTBITA
MO3HABATENIPHON W TMPAKTUYECKOW EATENBHOCTH OOYyYaloUUXcs MO0 pealu3ald MPUHSATHIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HAHUs OO0YUYaIOIIMMHCS CBOUX KOHCTHTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPABOTIOPSIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MpaBUIaX MEKIUIHOCTHBIX OTHOIIECHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATETLHOCTH MPU CO3JAaHUU YYEOHBIX MPOEKTOB, PEHICHUU
y4eOHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY W apryMeHTHl JPYTHX MpU
aHaJlM3€e Pa3IMYHbIX BUJOB YU€OHOU NESTEIbHOCTH,

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOW XUMUH;

YBaXEHHUSI K TMPOIIECCY TBOpYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO TPUMEHEHUS XUMHH,
OCO3HAaHHUs TOTO, 4YTO JOCTHXKEHHS HAyKH €CTh pe3yJabTaT JIUTENbHBIX HAOMIOACHHA, KPOMOTIMUBBIX
AKCIIEPUMEHTAIIBHBIX MIOMCKOB, IIOCTOSTHHOTO TPYy/a YYEHBIX U MTPAKTHUKOB,;

WHTEpECa M TO3HABATEIIbHBIX MOTHBOB B TIOJYYCHHH M TIOCIIEAYIONIEM aHain3e HHGOPMAINH O
MepPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;
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CIIOCOOHOCTH OIICHWBATh CHUTYallUW, CBSI3aHHBIE C XHUMHYECKHUMH SBICHHUSMH, W TPUHUMATH
OCO3HaHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTU OIICHMBATh CBOE TMOBEJICHUE M MOCTYIKH CBOMX TOBapHILEH C MO3UIIMKA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHHUE MOCEACTBUM ITUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS [IEHHOCTEH 30pPOBOTO M 0€30MacHOro oOpasza KU3HU, HEOOXOJAUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

coOrofieHus] TpaBuJl 0€30MacHOro OOpalleHUs] C BELIECTBAMHU B OBITY, NMOBCEAHEBHOW >KU3HHU U B
TPYJIOBOM JESITENbHOCTH;

MOHWMAHUS IICHHOCTH NPaBWJI HMHIWBUIYaThbHOTO M KOJUICKTUBHOTO OE€30MAacHOTO IOBEICHUS B
CUTYALHUIX, YTPOXKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TMOCIEACTBUI U HENPUITHUS BPEAHBIX NMPUBBIUEK (YIMOTPEOJIICHUS aJKOTO0JIs, HAPKOTHUKOB,
KypeHus);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIICKON JeATEIbHOCTH, OOIECTBEHHO
MIOJIE3HOM, TBOPUYECKON U IPYTUX BUAX IESATEIbHOCTH;

YCTaHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7au COIMAIbHON HAmpaBlIEHHOCTU (B
paMKax CBOEro Kjiacca, MKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYEHUIO Mpodeccuid pa3juyHoro pojaa, B TOM 4YHUCJIE Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAHUHN 10 XUMHH;

YBa)XEHUS K TPYY, JTIOASIM TPyJa ¥ pe3yibTataM TPYAOBOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIbHOH Tpaekropuu oOpa3oBaHUs, Oymyien
npodeccun W peayM3anii  COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XMMUHU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

HKOJIOTUYECKU I1€JIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MOHMMAaHHUA TJI00ANTBHOTO XapaKTepa HKOJIOTMUYECKUX MPoOIieM, BIUSHUS YKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHME MPUPOJHON U COLMAIIBHON CPEbL;

OCO3HAHUsA HEOOXOJAMMOCTH HCIOJIb30BAaHUS JIOCTHIXKEHWHW XHUMHH JUIsl pEHIeHUs BOMIPOCOB
PaIrMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHUBHOTO HENPUATUS ACHCTBUN, NPUHOCAUIMX BPEA OKPYKAIOIIEW NPUPOJHOM cpene, YMEHHs
MPOTHO3UPOBATh HEONAroNpUSTHBIE DJKOJOTUYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX JEHCTBUI U
MpeA0TBpaIIaTh UX;

HaJUYHs PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHS, SKOJOTUUECKOW KYJIbTYPHI, OIBITA JESITEIBHOCTH
9KOJIOTUYECKON HAMPABIEHHOCTH, YMEHUSI pYKOBOACTBOBATHCS UMHU B TIO3HABATEIbHON, KOMMYHUKATUBHOMN U
COILIMATILHOW MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHUBOCTOSTH HICOIOTUN XeMOGhoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIECTBEHHO! MPAKTUKH;

MOHMMAaHUS CTEeNU(DUKN XUMUU KaK HAyKH, OCO3HaHUS €€ poiu B (GOPMUPOBAHUU PAIMOHATHHOTO
HAay4YHOTO MBIIIUICHHS, CO3/JaHUH IIEJIOCTHOTO TIPEJCTaBICHUS 00 OKpYXaroleM MHpE KakK O €IUHCTBE
MPUPOJBI W YETOBEKa, B TO3HAHWUU MPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TPOOJIeM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0c000# 3HAYMMOCTH XUMUU JIJIs COBPEMEHHOW IMBUIU3AIUU: B €€ TyMaHUCTUYECKOM
HAIpPaBJIEHHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTEepUAIBLHOU KYJIbTYPHI, PEIICHUH TI100aIbHBIX
mpo0JieM YCTONYMBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPhEBOM, IHEPTETUUYECKOM, MHUIIEBOM MU DKOJIOTHIECKOMN

11



0€30macHOCTH, B pa3BUTHH MEAWLUHBI, O0ECHEUEHHH YCIOBUN YCHEIIHOTO Tpyda U 3KOJOTHYECKH
KOM(DOPTHOM JKU3HH KaKJOTO YieHa 0OIIecTBa;

€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH: HMOHMMAaHHS CYIIHOCTH METOJIOB ITO3HAHUS, HCIIOJIb3yEeMbBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJb30BaTh IIOJlydaeMble 3HAHMSA U1 aHaIu3a U OOBSICHEHHSA
SBIICHUHA OKPYXKAIOIIETO0 MHpAa M NPOHCXOAMIMX B HEM HW3MEHEHHMH, YMEHHA JAenarb 00OCHOBAHHBIC
3aKJIIOYCHUST Ha OCHOBE HAy4yHBIX (DAKTOB M HUMEIOIIMXCA JAHHBIX C IIEJBI0 TOJIYYEHHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCIIOJIB30BATh XUMHYECKNE 3HAHUS JUIS PEIIeHHs TPpo0IeM B peabHbBIX
’KM3HEHHBIX CUTYaIINsX;

MHTEpeca K MO3HAHUIO M UCCIICA0BATENILCKON eI TeIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpEphIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K AKTHBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBHH C KU3HEHHBIMH OTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B Pa3IMUHBIX cepax MpodecCHOHaNbHON 1esSTeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHUS yUeOHOTo IpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JJIS (1)0pMI/Ip0BaHI/I$I MHPOBO33PCHUA O6yanOHIHXC$I MCKIAUCHUIITIMHAPHBIC
(MexXmpenMeTHble) OOIleHayYHbIe IOHSATHS, OTpaKalolllMe LENOCTHOCTh HAaydyHOM KapTUHBI MHpa U
crenu(uKy METOJOB IO3HAHUS, UCIOJIb3YEeMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, JSHEPTUs,
SBJIGHUE, MPOIECC, CHCTeMa, HayuHbIi ¢akT, NPUHINI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
uccie0BaHue, HaOM0IeHUEe, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUe);

YHHMBEpcaJbHble ydeOHbIE JeHCTBUS (IIO3HABaTeNbHblE, KOMMYHHKAaTUBHBIE, pETYJISITUBHbIE),
obecnieunBaromue (GopMupoBaHHe (PYHKIMOHAIBHOW TPAMOTHOCTH M COIIMAIBHON  KOMIIETEHIIUU
oOyuaronuxcs;

CITOCOOHOCTh OOYYaIOIMIUXCS HCIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIe TEHCTBUS B IO3HABATEIbHOM U COLIMAIbHOM MTPaKTUKE.

MeranpenmeTHbie pe3yNbTaThl OTpaXKarT OBJIJICHUE YHUBEpCATbHBIMHU yu4eOHBIMU
MO3HABATENbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBjaieHUe YHHUBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYaIM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpeNeNsaTh LEeNH ACATENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HUX JOCTUIKEHUS, COOTHOCHUTh
pe3yAbTaThl JEATETbHOCTH C IOCTABICHHBIMU LIEISIMU;

HCIIOJIB30BAaTh IMPHU OCBOCHHU 3HaHUHU HpI/IéMBI JIOTUYCCKOr0 MBIIJICHUA — BBIACIIATH XapPaKTCPHBIC
IIPpHU3HAKU HOHATHH U YCTaHABJIIMBATh WX B3aWMOCBA3b, HCIIOJB30BAaTh COOTBCTCTBYIOIIHUC IIOHATHA IJIA
OO0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYCCKUE PpaCCYKACHUA (I/IH]IYKTI/IBHI)IQ, JACAYKTUBHBIC, II0 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUUS B PACCMATPUBACMBIX SIBICHUSAX, (OPMYITHPOBATH BBIBOJIBI U 3aKITIOUYCHHUS;

MPUMEHATHh B MPOIECCE MO3HAHUS, MCIOJb3yeMble B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeo6pa3013HBaTL MOJCJIBHBIC MTPCACTABICHUA — XUMHYECKUHA 3HAK (CI/IMBO.]'I) DJIEMEHTA, XHUMHWYCCKasd
dbopmyna, ypaBHEHHE XUMHUYECKON PEaKIMH — NP PEIICHUH YYEOHBIX MO3HABATEIBHBIX U TMPAKTUUECKHX
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3aja4, TPUMEHITh Ha3BaHHBIE MOJICNIbHBIC MPEICTABICHUS ISl BBIABICHHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aE€MBbIX BELECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHil;

dopMynupoBaTh IENM M 33Ja4YM HMCCIIEOBAaHUS, HCIIOJIB30BaTh IMOCTABICHHBIE M CAMOCTOSATEIBHO
cOopMyIHpOBaHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JJIsi (POPMHUPOBAHUS TUIIOTE3bI
IO TMPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQ/IETh HABBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS U MPOBEACHUS YUYCHHUYECKHUX SKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HaOJII0JaTh 3a XOJOM IMpoLlecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro
pe3yabTar, (QOpMyIHMpOBaThH OOOOIIEHHS Y BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB
WCCJICTIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON padoTe;

NpUOOpETaTh OMbBIT YYEHUYECKOW HCCIEeIOBATeNIbCKOW W MPOEKTHOM JAESTeNbHOCTH, IPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peLIeHHs] MpPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbIX METOI0B IO3HAHUS.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCS B PA3IMYHBIX HCTOYHUKAX HMHPOpMAIMK (HAy4YHO-TIONMYIJSApHAs JUTeparypa
XUMHUYECKOTO COJIep>KaHus, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa), aHAIM3UPOBaTh HHQPOPMAIIIIO
pa3NUYHBIX BUAOB W (OpM  TpeACTaBICHUS, KPUTHYECKH OLEHUBATh €€ JOCTOBEPHOCTh H
HENPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampockl U MPUMEHSITh Pa3UYHble METOJAbI MPHU IMOHCKE U OTOOpe WH(pOpMalUH,
HE0OXOIUMOM sl BHITIOTHEHUST Y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

nproOpeTaTh OMBIT UCIONB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI M Pa3INYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (GOopMy MpeacTaBieHUs MHGOpManuu (CXeMbl, TpapuKu,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

UCIIOJIb30BaTh HAay4HBIH SI3bIK B KadyeCTBE CpEJICTBAa IpU paboTe ¢ XUMHUYECKOW HH(pOpMaluen:
MIPUMEHSTh MEXIIpeIMETHBIE ((Pr3HUecKue U MaTeMaTHYECKHUE) 3HAKK U CUMBOJIBL, (hopMyIibl, aO0OpeBUaTypBhl,
HOMEHKJIATYypYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJISTHOCTH.

OsiaieHHe YHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMHM A€l CTBUSIMU:

3a/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYXk/1aeMOil TEMBbI B X0JI€ AHaIora W/WiH TUCKYCCHH, BBICKA3bIBATh
uzaeu, GopMyJIMpoBaTh CBOU MPEITI0KEHNUS OTHOCUTENIBHO BHIMOIHEHUS MPeI0KEHHON 3a/1auu;

BBICTYNIaThb €  IPE3EHTAUMEdl  pe3yiabTaTOB  IO3HABATEIBHOM  AEATEIBHOCTH, IOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJHEHMM XHMHYECKOIO HKCIEPHUMEHTA,
MIPaKTUYECKONH pabOThl MO MCCIEI0BAHUIO CBOWCTB M3Yy4ae€MBIX BEIIECTB, peaiv3allud y4eOHOIo MPOeKTa U
(dbopMyIHMpOBaTh BBIBOJBI 1O pe3yibTaTaM MPOBEIEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBaHMS MO3MLUN B
Xo7ie 00CyX/1eHusI 1 00OMeHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYHIECTBIIATH CBOIO MO3HABATEIBHYIO JIEATEIBHOCTh, ONpPEesis eé
HeJM U 337a4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh MpeAsiaraeMblii alrOpUTM
JEeWCTBUI TpU BBIMOJHEHUM YYEOHBIX M HCCIENOBATENbCKHX 3ajlady, BhIOMpaTh Hanmbosee 3(hGEeKTUBHBIN
CHoco0 UX pelieHusl ¢ y4ETOM MOJIyYE€HHS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOLIEHKH.
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HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenmeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHndeckas XUMUs» OTpa)karoT:

c(OpPMUPOBAHHOCTH MPEACTABICHUI O XUMHUYCCKOW COCTaBISIONICH €CTECTBEHHO-HAYYHON KApTHUHBI
MUpA, POJIM XMMHUHU B TIO3HAHUH SBJICHUNA MPUPOBI, B ((OPMUPOBAHNH MBIIUICHHUS U KYJIbTYpBl JINYHOCTH, €€
(GYHKLIMOHATIBHOM I'PaMOTHOCTH, HEOOXOIMMOW [yl PpELIeHUs MPaKTHUYECKHX 3a7ad M HKOJOTHYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPEAE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloOUINe IOHATUS
(XMMHUYECKMII ~ JJIeMEHT,  aToM,  OJJIGKTpOHHass  00oJloyka  aroma,  MOJIEKYJa,  BaJIEHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XUMHUECKas CBSI3b, CTPYKTYpHas ¢opmyna (pa3BEpHyTast U COKpaIIEHHAsI), MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, yriepoJHblii ckeieT, (yHKUHMOHAJIbHAS TPYIIa, pagukall, U30MepHs,
M30MEpPBbI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOJbl, KUCIOPOA M a30TCOJAEpIKAIIME COEAMHEHUS,
MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJIMHEHHUS); TEOPUU M 3aKOHBI (TEOpHS
CTpOEHUs opraHuuyeckux BemectBs A. M. BytiiepoBa, 3aK0oH COXpaHEHHUsI MAacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMUU; MUPOBO33PEHUECKHUE 3HAHUS, JIe)KAIUE B OCHOBE ITIOHUMAaHMs IPUYUHHOCTH U
CHCTEMHOCTH XHMHYECKHX SBJICHHHA, (PAKTOIOTWYECKHE CBEIEHHS O CBOWCTBAX, COCTaBE, IOJYyYCHHH U
0€30MaCHOM HCIIOJIb30BAaHUH BAXHEWIINX OPTaHMYECKUX BEHIECTB B OBITY W NMPAKTUYECKOH JEATEIBHOCTH
YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUN BBISBIATh XapaKTepHbIE IPU3HAKU IOHATUH, YCTAHABIMBATh HX
B3alMOCBS3b, UCIIOJI30BATh COOTBETCTBYIOIINE MOHATHS IIPU OMMCAHUU COCTaBa, CTPOEHMS U IIPEBpAICHUN
OpraHNYeCKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh ~ YMEHHUH  HCHOJNb30BATH  XMMHUYECKYI0 CHMBOJHUKY JUISI  COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) GOpMYJT OpraHUYECKUX BEIIECTB U ypaBHEHUH
XUMHUYECKUX peaklui, M3rOTABIMBATH MOJENHM MOJIEKYJ OpPraHMYECKHMX BELIECTB JUIsl WIUTIOCTpPAlMM X
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIUBATH MPUHAJIEKHOCTh U3YYEHHBIX OPIraHUYECKUX BEILECTB 110
X COCTaBy M CTPOEHHMIO K ONpEeAENEHHOMY KiacCy/Tpylre COeIUHEHUH (YIJIeBOAOpPOAbI, KHUCIOpPOI H
a30TCOJEpXKAIUE COEAUHEHMs, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHs), JaBaTb UM  Ha3BaHUSA 110
cucremarndeckoir HomeHkiarype (IUPAC), a Ttakke NpUBOIWTH TPUBHAIBHBIC HA3BAHHS OTIEIBHBIX
OpPraHMYECKUX BEUIECTB (3TUJICH, MPOMNUIIEH, alleTHIIEH, STHICHIJINKOJb, TIUIEepUH, (heHos, popManbIerus,
alleTaNbJETH],, MypaBbUHAsl KHUCIIOTa, YKCYCHas KHCIJIOTa, OJIEMHOBAas KHUCIIOTA, CTEapUHOBAas KHCJIOTA,
TJII0K03a, PPYKTO3a, KpaxMaJl, LeJJI103a, MIULIUH);

c(OpPMUPOBAHHOCTh YMEHUS OINpPENEIsITh BHIbl XMMHUECKON CBSI3U B OPraHUYECKUX COETUHEHMSIX
(onuHapHBIE U KpaTHBIE);

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATH MOJIOKEHHUS TEOPUHU CTPOCHUSI OpPraHWYEeCKUX BemiecTB A. M.
BytnepoBa [u1st 00BSCHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXpPaHEHUs
MAaccChl BEUIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PUINYECKHE U XHUMHUYECKHE
CBOMCTBA TUIIMYHBIX IPEICTABUTENEH PA3IMUHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, ITHIIEH,
NpONWIeH, aueTwieH, Oyraguen-1,3, merunOyraguen-1,3, OeH30J, METaHOJ, 3TAHOJN, STHIEHIJIHMKOIb,
INIMLIEpUH, (EHOJ, aleTalbJerdsl, MypaBbHHAs W YKCyCHas KHUCIOTHI, IJIIOKO3a, Kpaxmaj, IeJUI0JI03a,
aMUHOYKCYCHasl ~ KHCJIOTa), WUIIOCTPUPOBaTh TE€HETHYECKYI0 CBSI3b MEXAY HHUMH YpaBHEHHUSIMH
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIMHA C UCIIOIB30BaHUEM CTPYKTYPHBIX (OPMYII;
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c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh MCTOYHHKH YIJIEBOJAOPOAHOTO CHIpbS (HE]TBH,
MPUPOJHBIH ra3, yroiib), CiocoObl X nepepaboTKH U MPaKTHYECKOe MPUMEHEHHE MTPOAYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHUSAM (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOIO BEIIECTBA WM MPOAYKTA PEaKI[UH 10 U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOIYKTOB PEAKIUN);

c(OpMHPOBAHHOCTh YMEHUH BIIAJIETh CHCTEMON 3HAHWH 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XUMHH MPU H3YYEHHU BEIIECTB M XMMHUYECKUX SBJICHUN (HAONoleHHe, H3MEpeHHeE,
SKCIIEPUMEHT, MOJECIIMPOBAHUE), UCIOIB30BAaTh CUCTEMHBbIE XUMUYECKUE 3HAHUS I MPUHATUS PEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c()OPMUPOBAHHOCTh yYMEHUW COONIOJATh TpaBUa TIOJB30BAaHUS XHMHYECKOH TIOCylIoH U
nabopaTopHBEIM O0OpYIOBaHWMEM, a TaKKe TMpaBuiIa OOpamieHWs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU O BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBHIMNOJIHATH XUMUYECKUI 3KCIEPUMEHT (TpEeBpalleHuUs
OpraHWYECKHUX BEIIECTB IIPU HArpeBaHUM, IIOJIy4EHHME STWJICHA M HM3YyYEHHE €ro CBOMCTB, KauyECTBEHHBIC
peaKiuu OpraHMYeCKUX BELIECTB, JEHATypauus OEJKOB IpHU HAarpeBaHWU, LIBETHbIE peakUUU OEIKOB) B
COOTBETCTBUM C MpaBUJIAMH TEXHHUKH OE€30MacHOCTH MpH OOpallleHWu ¢ BellecTBaMH U J1abOpaTOpHBIM
0o0OpynOBaHUEM, MPEACTABNIATH PE3YNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOILINX PeaKUUil 1 (HOPMYIHPOBATH BHIBOBI HA OCHOBE STHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKHA aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIHIO, TOIYyIaeMyIo
U3 pa3HbIX UICTOYHHUKOB (CpencTBa MaccoBoi nHbopMaiuu, IHTepHET u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOIOATh MpaBUiIa SKOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY
U TPYIOBOM JAESATEIbHOCTH B LEISAX COXPAHECHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH NPUPOJHOW CpPEHbI,
OCO3HaBaTh OIIACHOCTb BO3JIEHCTBUS HA KUBBIE OPraHU3MbI OIIPENEIEHHBIX OPIrAHUYECKUX BELIECTB, IOHUMAs
cmbica nokazarens [TJIK, moscHATh Ha mpuMepax CrnocoObl YMEHBIICHUS M MPEIOTBPALICHHUS UX BPEIHOTO
BO3ECHCTBUS Ha OPTAaHU3M UYEIJIOBEKA;

JUIsl 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370pPOBbsSl: YMEHHE MPHUMEHSTh 3HaHUSA 00
OCHOBHBIX JOCTYIIHBIX METO/1aX [TO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

JUIS CIETbIX U CIabOBUAALIMX OOYYaIOUIMXCS: YMEHHUE HCIOJIb30BaTh PEIbePHO-TOUEUHYIO CUCTEMY
obo3Hauenuii JI. bpailist uid 3anmucu XUMHYECKUX (GOpPMYIL.

11 KJIACC

[TpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O XUMUUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, POJIM XUMUHU B TIO3HAHUU SIBJICHUH MPUPOJBI, B (POPMUPOBAHUN MBIIUICHUS M KYJIbTYpPbI JIUYHOCTH, €€
(YHKIIMOHATTFHOW TPAaMOTHOCTH, HEOOXOIMUMOW JJisi pEeHICeHHs NPAKTHUYECKUX 3aJa4 U IKOJIOTUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U IPUPOIHON CPeAIe;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE TOHATHS
(XMMHYECKUI DJIEMEHT, aTOM, W30TOI, S-, P-, O- 3JIEKTPOHHBIC OPOWMTAINM aTOMOB, HMOH, MOJIEKYJa, MOJIb,
MOJIIPHBIA  00BEM, BaJNE€HTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEINEHb OKHUCICHHUS, XUMUYECKas CBS3b
(koBajieHTHAsl, WMOHHAs, METAJUIMYECKasl, BOJOPOJHAs), KPUCTAUIMUECKass pEIIETKa, THUMbl XUMUYECKUX
peakuuii, pacTBOpP, OJIECKTPOJHUTHI, HEIICKTPOIHUTHI, SICKTPOJUTHYECKAs JAUCCOIMALIMS, OKHUCIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOW pEaKIUM, XMMUYECKOE PAaBHOBECHE); TEOPUU W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKON Iuccounanuu, nepuoandeckuii 3akon . M. Menzaeneesa, 3aKk0H COXpaHEHHS] MacChl
BEILIECTB, 3aKOH COXPAHEHUsI W NPEBPAILlCHUs] SHEPTUU NPU XUMUYECKHX PEaKUHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, MUPOBO33PEHUYECKHAE 3HAHMS, JIEXKAIIUE B OCHOBE NOHUMAHUS IPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SIBJICHMH, (aKTOJIOTMYECKHE CBEIEHUS O CBOMICTBaX, COCTaBe, MOJIYYEHHH U
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0€30MacCHOM HCIIOIb30BAaHUH BOKHEHIIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTHUUYECKOHN NEATEITHbHOCTH
YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHUI BBIABIATH XapakTepHble TMPU3HAKK TMOHSTHUN, YCTaHABIMBATh HX
B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IPU OMNMCAHUM HEOPTraHWYECKUX BEUIECTB U MX
IIPEBPAILICHMUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIIOJB30BAaTh XUMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBJICHHS (HOpMYI
BEILIECTB W yPaBHCHUN XMMHUYECKHX peakimi, cuctematudeckyro HomeHkinarypy (IJUPAC) u TpuBuambHbIE
HAa3BaHMsI OTAEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblil ras, yrieKHCIbIi ra3, aMMHaK, raméHas U3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI CO/Ia, TUPUT U JIPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHI OIPENCIATh BAJICHTHOCTh U CTENICHh OKUCIICHUS XUMUYECKHUX YJICMCHTOB
B COCIUHEHHUAX PAa3IUYHOrO0 COCTaBa, BUJ XUMHMUYECKOW CBSI3M (KOBaJICHTHAs, MOHHAs, MeTaIMyecKas,
BOJOPOJHAs) B COCOUHEHMSX, THUIN KPHUCTAUIMYECKOM pEemIETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, HMOHHAs, METaJUIMYeCcKas), XapaKTep cpeAbl B BOJHBIX pPacTBOpaX HEOPraHMYECKHUX
COCIMHEHHH;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MNPUHAMICKHOCTH HEOPTraHUYECKMX BEIIECTB IO HUX
COCTaBy K OINpeAeNEéHHOMY KIAcCy/TpyIIe COeIUHEHUH (IPOCThie BEIIeCTBA — METaUIbl U HEMETAJLIbI,
OKCH/JIbI, OCHOBAHHUSI, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pPAaCKpBIBaTh CMBICT mepuogudeckoro 3akona [{. M. MenneneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTY0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITHH;

c(OpMUPOBAHHOCTh YMEHUH XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
snemeHToB 1—4 nepuonos [lepuoanueckoil cucteMbl xuMuueckux 3meMeHToB J[. 1I. MenaeneeBa, ucnosb3ys
MOHATUSL «S-, P-, d-3JIEKTPOHHBIC OPOUTAINY», «IHEPreTUYCCKHE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHUM MO mepuoaaMm u rpynnam llepuoamyeckoit
cucreMbl Xxumudeckux aiaeMeHToB /1. M. Menzeneesa;

c(OpMHUPOBAHHOCTh YMEHHUH XapakTepus3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBONCTBA
HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIECTBOBAHHE T'€HETUYECKON CBSI3U MEXKIY
HEOPTraHUYECKUMH BEIIECTBAMU C TTIOMOIIBIO YPABHEHH COOTBETCTBYIOIINX XUMHUECKUX PEaAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XMMUYECKUE PEAKIUU IO Pa3INYHBIM MpH3HAKAM
(4MCiTy M COCTaBY pearupyrolux BEIIeCTB, TeMI0BOMY 3(h(EKTy peakinu, N3MEHEHUIO CTeTIeHEeH OKHCIECHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTAaBJIATh YPaBHEHUS PEAKIUN pa3IWYHBIX THIIOB, TOJHBIE U
COKpaIIEHHbIE YPaBHEHUS PEAKIMil HOHHOTO 0OMEHa, yYUTBIBAsl YCIOBUS, TPH KOTOPBIX 3TH peaKluu UAYT 10
KOHIIQ;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIUU, TOATBEP)KIAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAaHWYECKUX BEIIECTB, PACIO3HABATH ONMBITHBIM MYTEM WOHBI, TPUCYTCTBYIOMINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIIMiA
MTOCPEJICTBOM COCTAaBJICHUS JIEKTPOHHOTO OajaHca 3THX PEaKInii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATHh 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUU OT Pa3TUIHBIX
(akTOpoB; XapakKTep CMEIIEHUS XHUMHUYECKOTO DPABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBHS
(mpuntun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepHU30BaTh XWUMHUYECKHE TIPOIIECCHI, JIekKAIIHEe B OCHOBE
MPOMBIIIIJICHHOTO TOJYyYEHUsS CEPHOW KHUCIIOTHI, aMMHAaKa, a TaKkke CPOPMUPOBAHHOCTH MPECTABICHUNA 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIICHUS C HUCIIOJH30BAHHEM MOHSITHS «MaccoBas OIS
BElIeCTBA B PacTBOpe», OOBbEMHBIX OTHOLICHHM Ta30B MPU XHUMHUYECKHUX PEAKIUSAX, MAacChl BEIIECTBA WU
00BEMa razoB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK 00bEMY OJHOTO U3 YUaCTBYIOIIUX B pEaKLIUU
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BEIECTB, TEIUIOBOTO 3(deKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUsS MAacChl BEIIECTB, MPEBpAIICHUS U
COXpPAHEHUS SHEPIUH;

c(OpMHUPOBAHHOCTh yYMEHUW COONIOJATh TpaBUja TOJB30BAHUS XHMHUYECKONM TOCylaod U
nabopaTopHbBIM O0OpYyIOBaHUEM, a TaKkKe IMpaBuiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU TIO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATh W BBITIONHATH XMUMHUYECKUN IKCIEPUMEHT (pa3lioKeHUE
MEPOKCUJA BOJIOPOJA B IPUCYTCTBUU KaTajau3aropa, ONpPElEJICHUE Cpelbl PaCTBOPOB BEIIECTB C MOMOILBIO
YHUBEPCAJIbHOTO MHIUKATOPA, BIUSHUE PAa3UYHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKuu, peakiuu
MOHHOT0 00MEeHa, KaueCTBEHHbIE PeaKkuu Ha Cylb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KaTHOH aMMOHHS,
pelieHre dKCIepUMEHTANBHBIX 3a7a4 1o TeMaMm «Metaiuiel» 1 «HemeTaib») B COOTBETCTBUM € TIpaBUIaMU
TEXHUKH OC30MACHOCTH MPHU OOpAIIEHUHM C BEIISCTBAMHU U J1a00OpaTOPHBIM OO0OPYIOBaHUEM, MPEACTABISATH
pe3ynbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX pEaKUud u
(GbopMyIpoBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHUI KPUTHUYECCKH aHATM3UPOBATH XUMUYCCKYIO MH(DOpPMAIHIO, MOy4aeMyFO
13 pa3HbIX UCTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKAIMH, VIHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUN COOIOATH MpaBUiIa SKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY
U TPYAOBOM [EATEIbHOCTH B LEJISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAOLIEW HPUPOAHOU CpEe.bl,
OCO3HaBaTh OIACHOCTh BO3JECHCTBUS HA >KUBBIC OPraHU3Mbl OMNPEACIIEHHBIX BEUIECTB, MOHUMAs CMBICI
nokazatenst [IJIK, mosicHAT, Ha mpuMmepax CcrnocoObl yMEHBIIEHUS W TPEAOTBpALICHUS WX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsE 00Oy4aroluXcsi ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHATh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJaX MTO3HAHUS BEIIECTB U XUMUYECKHUX SIBICHUN;

JUTSL CJICTIBIX M CJIA0OBHAAIINX OOYUAIONIUXCSI: YMEHHUE HCIIOIB30BaTh PElbe()HO-TOUYCUHYIO CUCTEMY
ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIl.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
e HaumenoBanue (uadpoBbHIE)
1w/ E%HGHOB H TeM Beero Konrpoabnbsie IIpakruuyeckue 06pA30BATEIBHBIE
porpamMmmal padoThI padoThI pecypes
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4YeCKOM XUMHH
[Ipenmet oprannyeckoi
xumuu. Teopus
11 CTPOCHUS 3
OpraHUYECKHUX
coenuHeHn A. M.
byrneposa
Hroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
IIpenenbHble
2.1 YIIIEBOIOPOABI — 2
AJIKaHbI
HenpenensHueie
29 YIIIEBOIOPOABI: 6 1
AJIKEHbI, AJIKa/INEHBI,
AJIKUHBI
23 ApomMarudeckue 2
YIII€BOIOPOAbI
[TpuposHbIE HCTOYHUKH
2.4 YIII€BOJIOPOAOB U UX 3 1
nepepadoTka
Hroro no pasneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKue CoeAUHEHUS
3.1 Cnuptsl. @eHon 3
Anbaeruasl.
3.2 KapOoHOBBIE KHUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBos 3 1
Wroro no paznery 13
Paznea 4. A3oTcoaepikaniue OpraHuyecKkue coeIuHeHus
41 AMWHBI. 3
AMuHOKHUCHOTHL. benkn
Hroro no paszneny 3
Paspnen 5. BeicokoMoOJIeKy A pHbIE COCUHEHUSA
51 ITnactmaccel. Kayuykn. 2
Bouiokna
Hroro no pasneny 2
OBIIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOTPAMME
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11 KJTACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
e HaunmenoBaHmue (uadpoBbIE)
1w/ E%HGHOB H TeM Beero Kourpoabuble IIpakTHyeckue 0BpA30BATEIBHBIE
porpamMmmal padoThI padoThI pecypeb
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
CTpoeHue aToMOB.
Ilepronnueckuii 3aKOH U
1.1 [Tepuonnueckas cucrema 3
XUMHYECKUX JIEMEHTOB
. . MenneneeBa
12 CTpoeHue BellecTBa. 4
MHoroo6pa3ue BeIecTB
13 XVMHYECKUE PEAKLIUU 6 1 1
Wroro mo paszneny 13
Paznen 2. Heoprannuyeckasi XumMusi
2.1 Merauib 6 1
2.2 Hemeramnsr 9 1 1
23 CBs3b HEOPraHUYECKUX U 5
OpPraHUYECKUX BEIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMHS U KU3Hb 4
Wroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 34 5 3

I10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

e  Xuwmus, 10 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., AKIIMOHEpPHOE 00IIECTBO
«M3narensctBo «lIpocBemienue»
o Xumus, 11 xmacc/ I'abpuensa O.C., OctpoymoB N.I"., CnagkoB C.A., AKInoHepHOE 00IIIECTBO

«M3parenscTBO «lIpocBemenne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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