


MHOSICHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHEro obuiero oopasoBaHus pazpaboTaHa Ha ocHOBE PDeaepaibHOTO 3aKOHA OT
29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deaeparum», TpeboBaHM K pe3yabTaTaM OCBOEHUS (eepanbHOM
oOpa3oBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (POII COO), mpeacraBnerHsix B DemepanbHOM
rocyJiapctBeHHOM obOpazoBaTenbHoM ctanaapte COQO, ¢ yuérom KoHienuu npenojaBaHusi yaeOHOro npeameTra « XuMHus» B
oOpazoBarenbHbIX opranuzanusx Poccuiickoil denepannu, peanu3ylomUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPaMMBbI, U
OCHOBHBIX mMoJokeHut «Ctpateruu pas3BuTusi BocnuTaHusi B Poccuiickoii ®epepauuu Ha nepuon go 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJI0B K pa3pabOTKe MPOrpamMMbl M0 XUMUU, K OTIPENIETICHUIO0 00IIel CTpaTeruu o0y4eHUs], BOCIIUTAHUS U
pa3BUTHsS OOy4YarOMIMXCA CpeAcTBaMU ydeOHOro mpeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHbie nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LEJieH, collepKaHUs, Pe3yJIbTaTOB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pa3oBaHue, MOJTydaeMOe BBITYCKHUKaMH 00I11e00pa30BaTeIbHON OpraHu3alliy, IBISETCS HEOThEMIEMOM
4acThiO UX 00pazoBaHHOCTU. OHO CIYKUT 3aBEPIIAONIUM 3TAllOM pPeaM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOYEBBIX IIEHHOCTEH, MPUCYIIUX IEJIOCTHOW CHCTEME XHMHYECKOTo 00pa30BaHMA. DTH IEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB TIPHUPOJIBI, POPMHUPOBAHUS MUPOBO33PEHUS U OOMICH KyJIbTYpHI YEIOBEKA, & TAKKE DKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3[I0POBBIO U MPUPOIHOU cpene. Peamusyercs xumudeckoe oOpa3oBaHHe OOyYaIOIIMXCS HA ypOBHE
cpemHero oO0miero o0pa3oBaHUsl CPEACTBAMHU YUYEOHOro mpeaMeTa «XUMHUS», COACpPKAHME W TOCTPOCHHE KOTOPOTO
ompesesieHbl B MporpaMMme Mo XUMHUU € YYETOM crheluduKd HAyKd XUMHUH, €€ 3HauyeHUs B TMO3HAHUU TMPUPOJBI U B
MaTepHaTbHON )KU3HU OOIIECTBA, a TAKXKE C yUETOM OOIIUX I1eJIeH U MPUHIIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpesiHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJIb B COBPEMEHHOM IMBWJIM3AIMU, B CO3JaHUHU
HOBOU 0a3bl MaTepHaIbHON KyJIbTyphl. OHa BHOCUT CBOH BKJIaJ] B (POPMUpPOBAHUE PAMOHATHLHOTO HAYYHOTO MBIIICHUS, B
CO3/IaHME TIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOBI U YeTIOBEKa, KOTOpoe (hopMupyeTcs
B XMMHUHU Ha OCHOBE MMOHUMaHHUS BEIIECTBEHHOTO COCTaBa OKPYIKAIOIIETO MHUPA, OCO3HAHUS B3AaUMOCBS3H MEXKIY CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH IIPUMCHCHHSI.

TecHO B3aUMOICHCTBYS C IPYTHMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla HEOThEMJIEMOU YaCThI0 MEPOBOM KYJIBTYHI,
HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyJa W KHU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka



co3uaaTeNbHAas, KaK HayKa BBICOKMX TEXHOJIOTHH HAmpaBlieHa Ha pENICHUE TI00aJbHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS
YeJIOBEUECTBA — CHIPLEBOM, YHEPTETUICCKOM, MUIIEBON, IKOJIOTHIECKON 0€30IMaCHOCTH M OXPAHBI 3I0POBbSI.

B cooTBeTcTBUU ¢ OOIMIMMU LEASIMUA U MIPUHLIUIAMU CPEAHEr0 00IIero o0pa3oBaHus COAEpKaHUE MpeaMeTa « XUMHU
(10-11 xumaccel, 0a30BBI YpOBEHb H3yUYCHHs) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO IOITOTOBKY
oOydJarommxcsi, HeOOXOAUMYI0 UM JJISI BBIPAOOTKM MHPOBO33PEHUYECCKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYCHUS B JKU3HD
COILIMYMa, MTPOJIOJKEHUS 00pa30BaHUs B PA3IMUHbBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocrapnsiomuMu — nipeamMeTa  «XuMus» SBISIOTCs 0a3oBble Kypchl — «Opranuueckas xumusi»y U «OOmas u
HEOpraHWYeCKass XUMHUsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUM [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHMEM 3HAHWM M3 00IIel XuMuu) u opraHudeckoil xumuu. dopmupoBanue
JTAHHOM CHCTEMBI 3HAaHUH MPU U3yYCHUH ITPeIMeTa 00€CTIeunBaeT BOZMOXHOCTh PACCMOTPEHHUS BCEr0O MHOTO00pa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUHN, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxkanusi KypcoB — «Oprannyeckas xumus» u «OOmmas U HeopraHudeckas XuMus» cHopMuUpoBaHa B
porpaMMme Mo XUMHHU Ha OCHOBE CHCTEMHOTO MOAXOJa K M3YYCHHUI0 Y4eOHOTO Marepuaiia U 00YyCJIOBJIEHA MCTOPUUYECKHU
000CHOBAHHBIM PA3BUTHUEM 3HAHUI HA ONPECTEHHBIX TEOPETUUECKUX YPOBHX. Tak, B Kypce OpraHM4ecKoi XMMHUHU BEIlleCTBA
paccMaTpUBAIOTCSl HAa YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHUS OPraHMYECKUX COCAMHEHUN, a Takke Ha YpOBHE
CTEPEOXUMHUYECKUX U DJICKTPOHHBIX MPEJCTaBICHUN O cTpoeHuHU BemlecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BEIIECTBax
JAIOTCSl B PA3BUTUU — OT YTJIEBOJOPOJIOB JIO0 CIIOKHBIX OMOJIOTMUECKH aKTUBHBIX COeIMHEHUN. B Kypce oprannieckoi XuMuu
MOJIy4YaT pa3BuTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsI MEpPBOHAYATIbHBIE MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIIAaCCU(PUKAIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMHUYECKOU pEaKInH.

[Tox HOBBIM yTJIOM 3pEeHUS B IPEAMETE « XUMUSD» 0a30BOTO YPOBHS PACCMATPUBACTCSI M3YUCHHBIN Ha YPOBHE OCHOBHOTO
o011ero oopa3oBaHus TEOPETUUECKHUM MaTepuall U (DAKTOIOTMUECKHE CBEJICHUS O BEIIECTBAX U XUMUYECKOM peakiuu. Tak, B
4acCTHOCTH, B Kypce «OO0Ias 1 HeopraHudeckasi XuMus» o0yJaronmMcs MPeoCTaBISIETCS] BO3MOXKHOCTh OCO3HATh 3HAUCHHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUUCCKUX U METOAOJOTUIECKUX TO3UIUHN, TITy0Ke MOHATh UCTOPUIECKOE N3MEHECHHE
(GyHKIIMIA 5TOTO 3aKOHA — OT 0000IIaroNIeH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXXHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX M INPHUMEHEHUH, & TAKKE O
XUMUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs JomnoJHseTcs B Kypcax 10 u 11 kinaccoB sneMeHTamMu
COJICp)KaHMs, UMCIONIUMU KYJIbTYPOJIOTUYECKUN W MPUKIATHOM XapakTep. OTU 3HAHHUS CHOCOOCTBYIOT TTOHHUMAHUIO
B3aMMOCBSI3M XUMHU C IPYTUMU HayKaMu, paCKPBIBAIOT €€ pOJib B TO3HABATEILHON U MIPAKTUUECKOM IEATEILHOCTH YEJIOBEKA,



CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAKEHHS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPUHM M MPAKTUYECKUX MPUIIOKEHHH XHUMHH,
MOMOTAIOT BBIITYCKHUKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJemMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKA OCMBICIMBATh WH(OpPMAIMI0O W TPUMEHSTh €€ JUIsl TOMOJHCHUS 3HAHWH, PEIICHUS HHTEIUICKTyalTbHBIX H
AKCIIEPUMEHTAJIBHBIX HMCCIEIOBAaTEIbCKUX 3a7ad. B menom copep:kaHue ydyeOHOro mnpeaMera «XHMHsD JAHHOTO YpPOBHS
M3YYECHUS OPUEHTHPOBAHO Ha (JOPMUPOBAHME Y O0YUAIOUINXCS MUPOBO33PEHUECKON OCHOBBI JIJIsI MOHUMAaHUS (PUITOCOPCKUX
U7eH, TaKNX KaK: MaTepUAIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOT0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTaBOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOAHBIX SIBICHUN MYTEM SKCIEPUMEHTA U PEIICHUS NPOTUBOPEUUN MEKIY
HOBBIMH (DAKTaMU U TEOPETUUECKUMU MPENOCHIIIKAMU, OCO3HAHUE POJIM XUMHUH B PEIICHUHU SKOJOTUYECKUX MPOOIIEM, a TAKKE
po0iieM cOepexeHHs SHEPTeTUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpPHUAJIOB.

B mane pemienus 3aa4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIUMU O0YUYaIOIIUXCS MPUHATHIE MPOrPaMMON MO XUMHH
MOIXO/IbI K OTIPEICTICHUIO COJIEP KaHUS U IIOCTPOCHUSI ITPEIMETA MPEeTyCMaTPUBAIOT (OPMUPOBAHUE YHUBEPCATBHBIX YUCOHBIX
JEUCTBUN, MUMEIOMUX 0a30BO€ 3HAYCHHUE JIsl PA3IMYHBIX BUIOB JEATEILHOCTH: PEIICHHUS MpoOJieM, MOWCKa, aHajau3a U
00paboTku mHMOpMaLUK, HEOOXOAUMBIX JJIsI TPUOOPETEHUS ONbITa MPAKTUYECKON U HMCCIIEA0BATEIBCKOM JESTEIBLHOCTH,
3aHUMAIOLIEN BaKHOE MECTO B MO3HAHUH XUMUMU.

B npakTuke npenosaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOI'O 00I1Iero 00Opa3oBaHus, TaK U HA YPOBHE CPETHErO OOIIEro
oOpa3oBaHUsl, MpU ONPENEICHUU COACPKATEIBHOW XapaKTePUCTUKU LeJIed HU3y4YeHus MpeAMeTa HalpaBJICHHEM
MEePBOCTENEHHOM 3HAYMMOCTH TPAJUIUOHHO MPU3HAETCS (POPMHUPOBAHME OCHOB XHMHYECKOM HAyKd Kak o0sactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON EATEIbHOCTH YEJIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI.
C MeToIM4YeCcKO TOUKHU 3pEHHS TAKOM MOJXO/I K ONPEAEICHUIO LEJIel N3yUeHUs MPEIMETA SIBJSETCS BIIOJIHE ONPaBJIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIAaBHBIMH IEJISIMU U3Yy4YeHUs TpeaMmeTa «Xumus» Ha 6a3oBom ypoBHe (10 —11 ki)
SABJISIFOTCSI:

e (opmupoBaHHE CHCTEMbI XMMUYECKUX 3HAHUHN KaK Ba)KHEHILIEH COCTaBISAIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA,
B OCHOBE KOTOPOI1 Jie)KaT KIIIoUueBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S13bIKA HAYKH,
YCBOCHUE M TMOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOLIEHUH MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHUE C
UCTOpUEH UX pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHMe W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX IO3HAHUSA BEIIECTB M XUMHUYECKHX PEaKI[ui,
HEOOXOAMMBIX IJIsi MPUOOPETEHUS YMEHU OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMUYECKHUX SIBJICHUH, UMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUYECKON M TOBCEHEBHOM KU3HH;



® pa3BUTHE YMEHHA M CIIOCOOOB JNEATEIHLHOCTH, CBSI3aHHBIX C HAONIONCHHEM H OOBSCHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJTIO/ICHUEM TTPaBUJI 6€30TMacHOT0 OOPAIEHHUS C BEIIECTBAMH.

Hapsny c atum, coaeprkaresibHasi XapaKTEpUCTUKA LIeJIeH U 3a]1a4 U3y4YCHUS IPEeIMETa B MPOrpaMMe 10 XUMUU YyTOUYHEHA
U CKOPPEKTUPOBaHA B COOTBETCTBHUU C HOBBIMH IMPUOPUTETAMH B CHUCTEME CpeaHero oomiero oOpaszoBaHus. CerojHs B
IpenojaBaHUM XUMHUHU B OOJIBIICH CTENEHU OTAAETCS MPEANOYTEHHUE MPAKTUUSCKOM KOMIIOHEHTE COJep)KaHUs OO0ydeHHS,
OpPUEHTUPOBAHHOMN Ha IMOATOTOBKY BBIIYCKHHMKA 00IIe00pa3oBaTeIbHON OpraHu3alliy, BJIAJICIOIIETO HE HAOOpOM 3HAHUH, a
(hYHKITMOHAJILHON T'PAaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHMSAMHU aKTHBHOTO IOJYYCHHs 3HAHUW W MPUMEHEHUS HX B
peAIbHOM KU3HU VISl PEUICHUS TTPAKTUYECKUX 3a7a4.

B cBsI3u ¢ 3TUM IIpH M3YUYEHUH MTPEIMETa « XUMHUSD TOMUHHUPYIOIISE 3HAUCHHE MPUOOPETAIOT TaKKE 1SN 1 3a/1a4, KaK:

azanTanus 00yJaronuxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, GOPMUPOBAHUE UHTEIIEKTYAILHO Pa3BUTOM
JUYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPaMOTHBIX PEIICHUN B
KOHKPETHBIX )KU3HECHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

dbopmupoBaHue y 00y4arolUXCsl KJIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIN ), UMEIOIINX YHUBEPCATHLHOE 3HAUCHUE
JUISL pa3JIMYHBIX BUJIOB JICATEIILHOCTH: PEIICHUs MpoOsIeM, OUCKA, aHallu3a U 00paboTKu MH(POpMaIu, HEOOXOAUMBIX JIJIs
MPUOOPETEHUS ONbITA JEITEIHHOCTH, KOTOPAsk 3aHUMAET BaXKHOE MECTO B MTO3HAHUU XUMHUH, a TAKXKe ISl OIEHKH C MO3UIUN
AKOJIOTMYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKA U MPUPOAHYIO
cpeny;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromMuXcsl: CIIOCOOHOCTH
CaMOCTOSITEIIbHO TPHOOpETaTh HOBBIC 3HAHUS MO XHMHUHM B COOTBETCTBHUU C YKU3HEHHBIMU IOTPEOHOCTSIMH, HCIIOIb30BaTh
COBpPEMCHHBIC HH(GOPMAIIMOHHBIE TEXHOJIOTUH Ui TMOWCKAa W aHaiM3a y4eOHOM M Hay4dHO-TIONMYJISIpHOW HWHGOPMAIUN
XUMHYECKOTO COACPKaAHUS;

dbopMupoBaHHE W Pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOTO M JIOTMYECKOTO MBIIIJICHUS, HaOJI0aTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOJIWMBI, B YAaCTHOCTHU, NpPH IUIAHUPOBAHUU U TMPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHUE Y 00yUarOMIMXCs YOSKIEHHOCTH B TyMaHUCTUUECKON HAMIPaBJICHHOCTU XUMUHM, €€ BAXKHOU POJIM B PEILICHUH
I00AJBHBIX MPOOJIEM PaAllMOHAILHOTO MPUPOJIONOIB30BaHUS, MOMOJHEHUS] SHEPreTUYECKUX PECYpCOB U COXPAHECHUS
MIPUPOJTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOIUMOCTH OEpPEeKHOTO OTHOIIEHHUS K MPHUPOJE M CBOEMY 3J0pPOBBIO, a TAKKE



MPUOOPETEHUS ONBITA UCIIOJIB30BAHUS MMOTYUYEHHBIX 3HAHUHN JIJISl PUHSATHS TPAMOTHBIX PEIICHUHN B CHUTYaIIUSX, CBSI3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B ydeOHOM miane cpemHero o0Iero oopa3oBaHus NpeaMeT « XUMUsI) 0a30BOTO YPOBHS BXOIUT B COCTAB MPEAMETHOM
obnactu «EcTecTBeHHO-HAYYHBIE TIPEIMETH.

Oo111ee 9rco 4acoB, OTBEAEHHBIX JJIs U3YUCHHS XUMUH, Ha 6a30BOM YPOBHE CpPEIHEr0 00111ero 00pa3oBaHus, COCTABISET
68 yacos: B 10 kitacce — 34 gaca (1 yac B Heneno), B 11 kimacce — 34 yaca (1 gac B Heeno).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHM4ecKoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B TIOJIyYEHUH HOBBIX BELIECTB U MATEPHUAIIOB.
Teopust ctpoenuss opranmdeckux coeauHeHuidi A. M. BbyrtnepoBa, e€ ocHoBHble MNosoKeHUS. CTpyKTypHbIE (HOPMYIIbI
OpraHUYECKUX BellecTB. [ 'oMonorus, nzoMepusi. XMuMHUECKas CBA3b B OPraHUYECKUX COCIUHEHUSIX — OJMHAPHBIE U KPATHBIC
CBA3U.

[IpeacraBinenre o KiIaccU(UKAIMM OpPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHM4YecKMX COeIUHEHUN
(cucremaTuyeckasi) ¥ TPUBHAJIbHBIE HA3BaHUS BAKHEHIINX MPEACTABUTENEH KIACCOB OPraHUYECKHUX BEIECTB.

DOKCHeprUMEHTAIbHBIE METOJbl M3yUYEHHs BELIECTB M WX MPEBPAIlCHHI: 03HAKOMJIEHHWE C OOpa3laMHh OpPraHUYEeCKUX
BEILIECTB U MaTepuajaMd Ha MX OCHOBE, MOJEIUPOBAHHE MOJIEKYJ OpPraHMYECKUX BEILIECTB, HAOJIOJCHHE M OIKCAaHUE
JEMOHCTPALlMOHHBIX OMNBITOB MO MPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MpPU HAarpeBaHuu (IUIaBieHUE, OOYTIMBAHHUE H
ropeHue).

Yraesogopoasbl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKH psifl. MeTaH U 3TaH — MPOCTEHIINE MPEACTABUTENH aJTKaHOB: (pU3ndecKue
Y XUMHUYECKHE CBOMCTBA (PEaKIMu 3aMEIEHUs U TOPEHUS ), HAX0XKICHUE B MPUPO/IC, TTOJyYCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUN PsAl. DTWIEH U MPONWIEH — MPOCTEUIINE MPEICTABUTEIN AJTKEHOB:
bu3MYecKkue W XUMUYECKHE CBOMCTBA (pEaKkiMyd THIPUPOBAHMS, TaJOTCHUPOBAHMS, THUAPATAUUA, OKHUCICHHUS W
MOJIMMEPU3AIINN ), TOJyYEHUE U IPUMEHEHHUE.

Ankamuensl: Oytamuen-1,3 u wmetunOyrtaaues-1,3: cTpoeHue, BaKHEWIIME XWMHUYECKHE CBOWCTBA (peaKiius
nonumepusaiun). [loydyeHne CHHTETUYECKOTO KayuyyKa U pE3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKHUM Psil. ALETUIIEH — MPOCTEHIINIA TPEeICTaBUTENb AIKUHOB:
COCTaB, CTPOEHUE, (PU3NYECKHUE U XMMUYECKUE CBOICTBA (peaKIMu TuIpUPOBaHHUS, TAJIOT€HUPOBAHUS, TUAPATALIUN, TOPEHUS),
MOJIyYEeHUE U MPUMEHEHHUE.



Apenbl. beHzoi: coctaB, cTpoeHue, PU3NUECKUE U XUMUYECKHE CBOMCTBA (PEaKIUK TaJIOTEHUPOBAHKS U HUTPOBAHMS),
NoJIlydeHue U MpUMEeHeHue. Tonyon: cocmas, cmpoenue, usuyecKue u Xumuieckue ceolucmea (peakyuu 2aio2eHuposanus u
HUMpOBanus), noayyenue u npumerenue. TOKCUYHOCTb apeHOB. ['eHeTWyeckas CBA3b MEXKIY YIJIEBOJOPOJAMHU,
MPUHAIIEKAIMMU K PA3JIUYHBIM KJIaCcCaM.

[IpupoaHbIe UCTOYHHUKYN YTIAEBOAOPOIOB. [Ipupoanslii Ta3 u nmonyTHbIe HedTsaHBIE Ta3bl. HedTh 1 €€ mpoucxoxacHue.
CniocoObl nepepaboTku HeTH: MeperoHka, KPeKUHT (TepMUYECKHUM, KaTaTuTudeckuit), nuponus. [IpoaykTsl nepepaboTku
He(TH, UX MPUMEHEHHUE B MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yToiIb U MPOAYKTHI €ro MepepadoTKH.

DKCnepUMEHTAIbHBIE METOIbI U3YyUEHHUS BEIIECTB U UX IIPEBPAILICHUI: O3HAKOMJICHHE C 00pa3iiaMy IIacTMaccC, KayuyKoB
U pe3uHbl, KoJuteKinu «HedTb» 1 « Y10y, MOIeTupOBaHNE MOJIEKYJT YTIEBOIOPOIOB U FAJIOT€HONPOU3BOIHBIX, POBEICHUE
PaKTUYECKON PabOThI: MOTYyUYEHUE ITUICHA U U3YYEHUE €ro CBOMCTB.

Pacuérnble 3anaum.

Boluucienus no ypaBHeHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA MM MPOIYKTa
pEeaKIuu Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM MIPOYKTOB PEAKIIUN ).

Kucaopoacoaep:xanue opraHudecKkue coeAMHEHUs

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOJ U ATAHOJ: CTpoeHue, GU3NUEeCKUe U XUMUYECKUE CBOMCTBA (peakiuu ¢
aKTUBHBIMU METaJJIaMH, TaJIOT€HOBOJAOPOAaMH, TOPEHHE), MpUMEeHeHre. BoiopoiHbIe CBS3M MEXIY MOJIEKYJIaMUu CIIUPTOB.
JleficTBUE METaHOJA U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHOUPTHL. ITUJICHIJIMKOIAL W TJMIEPUH: CTpOeHUEe, (u3nueckue ¢ XUMHYECKHE CBONCTBA
(B3aMMOJIeHCTBHE CO MIETOYHBIMU METAJJIaMH, KaueCTBEHHAs! peaKIlisi Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBrEe Ha OpraHu3M
yenoBeka. [[puMeHenue riuueprsa U STUJICHTIIUKOJIS.

®deHoJI: CTPOCHHUE MOJIEKYJIbI, GU3HUECKUE U XUMUUYECKHE CBOMCTBa. TokcuuHOCTh denona. [Ipumenenue dhenona.

Anpaerunbl U xkemouwvl. PopManbaeTu, aleTalbICTHA: CTPOCHHUE, (PU3NUYECKHE U XMMUYECKHE CBONCTBA (pEaKInu
OKHCJICHHS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUH ), TOTYUYECHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpEeAC/IbHBIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHas KHUCIOTBI: CTpOCHHE, (DU3UYECKUE U
XUMUYECKHE CBOMCTBa (CBOMCTBA, OOIIME MJis KJlacca KHCIOT, peakmus 3Tepudukaiuu), MmoaydyeHHe W TPUMEHEHUE.
CreapuHOBasi M OJICMHOBASI KMUCJIOTHI KaK MPEJCTABUTENH BBICIIUX KAPOOHOBBIX KUCIOT. MbLjla KaK COJIM BHICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE.

Cnoxuble >(pUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['maposnu3 cioxkubix 3dupoB. Xupel. ['maponus xupos.
IIpumenenue xupoB. buonornyeckas posb KUPOB.




YrneBoabl: cocTaB, Kiaccu(UKalus yriieBoAOB (MOHO-, U~ U MOJHCaxapubl). [ TI0K03a — MPOCTEHIINI MOHOCAXapH/I:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI, (PU3NYCCKUE W XMMHUYSCKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHCJICHHE aMMHUa4dHbIM pacTBopoM okcuna cepedpa(l), BocctaHOoBIEHHE, OpPOKEHHUE TIIOKO3bl), HAXOXKJCHUE B MPUPOJIE,
MpUMEHeHHuE, Onosiorndeckas poiab. Dotocuntes. OpyKTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nesmmono3a kak npupoHbeie moiauMepsl. CTpoeHHe KpaxMaia U IeJUT003bl. OU3ndeckue U XUMHYECKUE
CBOMCTBA Kpaxmaina (TUApPOJIN3, KAYECTBEHHAs PEaKlUs C UOJ0M).

OKCHepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaAllCHUN: NpOBEIECHUE, HAOIIOJIEHHEe M OMHCAHHE
JIEMOHCTPALIUOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJa
okcugoMm meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOIeCTBUE IiHIieprHa ¢ ruapokcuaoM meau(ll)), anpaerunos (okucieHue
aMMHUa4YHBIM pacTBopoM okcuaa cepedpa(l) u rugpokcuaom menu(ll), B3aumoaeicTBue kpaxmana ¢ MOJOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnebie 3a1aun.

Brraucienus mo ypaBHCHHIO XUMHUYECKON PEaKIUU (MacChl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WIIA TTPOTYKTa
PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB HIIN MTPOTyKTOB PEAKIINN).

A3oTcoeprkalie OpraHn4eckiue COeTMHEHNUS.

AMHMHOKHCIIOTBI Kak aM(OTEpHBIE OpraHUYECKUE coeaTuHEHNsI. DU3NIeCKue U XUMUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe ruiuHa). bruomornyeckoe 3HaUeHNEe aMUHOKHUCITOT. [lenTuabr.

benku kak mpupoHBIE BRICOKOMOJICKYJISIPHBIE cOeMMHECHM. [IepBUYHAs, BTOpUYHAS W TPETUYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCNTKOB: TUAPOIIN3, ICHATYpAIlUsl, KAYECTBEHHbIE PEAKITUU Ha OCIKH.

OKCnepUMEHTAIbHBIE METO/Ibl U3YUYCHHS BEIIECTB U WX MPEBpAICHUIN: HAOIIOACHUE U OMMCAaHUE JEMOHCTPAIIMOHHBIX
OTBITOB: JICHATYypaIus OCJIKOB MPU HarpeBaHUU, [IBETHHIC PEAKIIMH OCIIKOB.

BroicokoMouieKkyJsIpHbIE COeTMHEHUST

OcCHOBHBIC TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM: MOHOMEp, MOJUMED, CTPYKTYpPHOE 3BEHO, CTETICHb
MOJIMMEPU3AINK, CPEeAHssT MOJeKyspHas Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJCKYJSPHBIX COCIMHEHHA —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITHS.

DKCIepUMEHTAIbHBIE METObI M3YYCHHS BEIISCTB M WX IPEBPAIICHH: O3HAKOMJIEHHE ¢ oOpasllaMu MPUPOIHBIX H
MCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBS3H.



Peanmmzanust MeXOpeIMETHBIX CBS3€d IIPU M3YYEHUM OpraHnyecko xumuu B 10 Kiacce OCymecTBIIsIETCS 4epes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK M MOHATUU, SBJISIOIIMUXCS CUCTEMHBIMHU JJISl OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Iue ecTecTBEeHHO-HAYYHbIC TOHATHUS: SBJICHHE, HAy4dHbId (DaKT, THIOTE3a, 3aKOH, TEOpUs, aHaJINU3, CHUHTES3,
KJaccupuKanus, NIepuoAnYHOCTb, HAOII0ICHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTTUPOBAHHE.

®dusuka: MaTepusi, FHEPrHsi, Macca, aToM, dJIEKTPOH, MOJEKYJa, SJHEPIeTUYECKUN YPOBEHb, BELIECTBO, TENIO, 00BEM,
arperaTHoe COCTOSIHHE BEUIECTBa, (PU3MUECKUE BETUUMUHBI U €AUHUIIBI X U3MEPEHMUSL.

buonorus: knetka, opranusm, 6nochepa, 0OMeH BELECTB B OpPraHu3Me, OTOCUHTE3, OMOJIOIMUECKH aKTUBHBIE BEIIECTBA
(Oenku, yrieBobl, KUPHI, HEPMEHTHI).

['eorpadusi: MuUHEpasbl, FOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIINBO, PECYPCHI.

TexHonOrus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHAIBHOIO IIMTAaHUS, MOIOLIUME CPEICTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE MpernapaTsl, MaTEpUaIbl U3 NCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3VIJIbTATHI OCBOEHM A ITPOI'PAMMBI 110 XUMKWHU HA BA3OBOM YPOBHE CPE/IHEI'O
OBIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATbDI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHSI OOYYAIOIMIMMHCS MPOrPaMM CPEIHEro OOIIero
oOpa3zoBaHusi (JTUYHOCTHBIM, METANpEeIMETHBIM U TpeaMeTHbiM). HayuHo-meTomuyeckoit OCHOBOWM i pa3pabOTKu
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUSI MPOTPaAaMM CpEIHEro o0Iero oOpa3oBaHUS SBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MTOAXO/.

B cooTBeTCTBUU C CUCTEMHO-IEATEIIBHOCTHBIM MOJAX0JIOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPEIMETA
«XuMus» Ha YPOBHE CPEHETO 00I1ero 00pa30BaHus BhIIEIEHBI CISAYIONINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON TPaKTAHCKOW HWACHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTENIbHOCTH U CaMOOITPEIEIICHHUIO;

HaJU4Yue MOTUBAIIMU K O0yUEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JTUYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M HCTOPUUYECKHUX
Tpaauiuii 0a30BOM HAYKH XUMUH,



TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYyKOBOJCTBOBATHCS B CBOCH JEATEIHLHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, MTPUCYIIUMH [IETOCTHOU CHCTEME XUMUIECKOTO 00pa30BaHuUs;

HaJM4HE MPABOCO3HAHUS IKOJOTHIECKON KyIbTYPHI U CIIOCOOHOCTH CTaBUTH IIETH M CTPOUTH JKU3HEHHBIC TIAHBI.

JIM9HOCTHBIE pe3yabTaThl OCBOCHUS TpenMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE yYeOHOM M BOCIUTATEIHLHOM
JNEATEIbHOCTH B COOTBETCTBUU C TYMAaHUCTUYECKUMH, COLHMOKYJIBTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U
ujeagaMd POCCHUUCKOTO TpakJAaHCKOro oOIecTBa, MPUHATHIMM B OOINECTBE HOPMaMH U IPaBWJIAMHU IIOBEJICHMUS,
CITIOCOOCTBYIOIIMMH MpolieccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YUYarOIIUXCS.

JIngHOCTHBIE PEe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKaroT CPOPMHUPOBAHHOCTH OIBITa ITO3HABATEIHLHON H
MPaKTUYECKON JEATEILHOCTH 00YYArOITUXCS IO PeaIM3alliK MPUHATHIX B OOIIECTBE [ICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUSA.

0CO3HaHMS O0YYAIOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBAXKEHUSI K 3aKOHY U TIPABOIIOPSI/IKY;

IIPEJICTABJIEHNS O COLMAJIBHBIX HOPMAaX M MPAaBUJIAX MEKIIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JAESATEILHOCTH NPHU CO3JAaHUU YUYEOHBIX MPOEKTOB, PEUICHUM YYEOHBIX M
MO3HABATEIbHBIX 3a7a4, BBITIOJTHEHUU XUMHUYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTH TOHUMATh U TPUHUMATh MOTUBbI, HAMEPEHUS, IOTUKY U apTyMEHTHI APYTUX MIPU aHAIIM3E Pa3IMYHbIX BUIOB
y4eOHOM eI TEeNbHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMA

LIEHHOCTHOT'O OTHOIIEHHUS K ICTOPUYECKOMY U HAYYHOMY HACJIEINIO0 OTE€UECTBEHHON XUMHUM;

YBOKCHHS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M IMPAKTHUYECCKOTO NMPUMEHEHUS XUMHUH, OCO3HAHHUS TOTO, YTO
JTOCTHKEHUS HAYKH €CTh PE3YyJbTaT JIUTEIbHBIX HAOIIOACHUN, KPOIIOTIMBBIX dKCIIEPUMEHTAIBHBIX ITOUCKOB, ITOCTOSHHOTO
TpyJia YYEHBIX U IPAKTUKOB;

WHTEpeca U M03HABaTEIIbHBIX MOTHBOB B IMOJYYCHUH U ITOCICAYIOIIEM aHaIN3e HH(OOPMAIIMH O IMEPEIOBBIX TOCTHKESHUSIX
COBPEMEHHOW OTE€YECTBCHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO IMOBEICHHUS;

CITIOCOOHOCTH OIIEHMBAaTh CHUTYAIlMHU, CBSI3aHHBIE ¢ XMMHUYECKHUMU SIBICHUSIMHU, U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

TOTOBHOCTH OLIEHUBATH CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBAPUILIECH C MO3UIIMI HPABCTBEHHBIX U MTPABOBBIX HOPM U
OCO3HAHME MOCHEACTBUN ITUX MOCTYIIKOB;



4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAHUA IEHHOCTEH 370pOBOr0 M 0€30mMacHOro obpasza KU3HU, HEOOXOIWMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

cOOMIOICHUS TIpaBWJI OE30MacHOTO OOpalleHus ¢ BEIIeCTBAMH B OBITY, TMOBCEIHEBHOM XU3HU M B TPYAOBOH
NEATEIIbHOCTH;

IOHMMaHUs LIEHHOCTH MPABUJI MHAUBH Iy aJIbHOTO U KOJUIEKTUBHOTO O€30MaCHOT0 MTOBEACHUS B CUTYaLUAX, YTPOKAIOIINX
310POBBIO U KWU3HHU JIKOJICH;

OCO3HaHUs MOCIEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIUEK (YIIOTPEOICHUS aIKOr0Jis, HAPKOTUKOB, KypEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEIOBATEIbCKOW JEATENBHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU U IPYyTUX BUAAX AEATEIIBHOCTH;

YCTAaHOBKHM HAa aKTHUBHOE Y4YacCTHE B PELIECHUM MPAKTUUYECKUX 3a]ad COLMAJIbHOW HamlpaBlIEHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHUIO TPOo(deCcCHil pa3TuyHOro pojia, B TOM YHCII€ HA OCHOBE TPUMEHEHUS IPEIMETHBIX
3HAHUH 110 XUMUU;

YBKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHJIMBHIYaJIbHOW TpaeKTOpuu oOpazoBaHusl, Oyylie mpodeccuu U peaansaiuu
COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUU, UHTEPECOB U MOTPEOHOCTEN
00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU LEIeCO00pa3HOro OTHOUICHHSI K IPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJle;

NOHMMaHUsl TJ100aJIBHOTO XapakTepa AKOJIOTMYECKUX MpoOJsieM, BIUSHUS SKOHOMHYECKHUX IPOLECCOB Ha COCTOSHHUE
MIPUPOJHON U COLIMAIIBHOW CPENbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJNBb30BAHMS JOCTHKEHUM XUMHHM JUIsl pEIIeHUs BOMPOCOB PALMOHAIBHOTO
IIPUPOIOIIOIB30BAHU;

AKTUBHOTO HENPUATHUS ICUCTBUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEW NPUPOIHON Cpene, YMEHHUs IPOTHO3UPOBATH
HEeOIaronpusITHbIE SKOJIOTHYECKUE TTOCIIEICTBUSI MPEATPUHUMAEMBIX JEHCTBUN U IPEIOTBPAIIATh UX;



HaJIMYUs Pa3BUTOTO IKOJOTUUECKOTO MBIIUICHUS, SKOJIOTHYECKOU KYJBTYPhI, OMbITA ACSTEILHOCTH 3KOJIOTHYECKOM
HaIMpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaTHCSI MMU B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAJIBHON MpPaKTHUKE,
CIIOCOOHOCTH ¥ YMEHUS aKTHBHO MPOTHUBOCTOSTH HICOJIOTHH XeMohoOouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAyKH M OOIIECTBEHHOM
PaKTHUKU;

MOHUMAaHHMS CHEIU(PUKY XUMUU KaK HayKH, OCO3HAHMS €€ poiIu B (POPMHUPOBAHUH PAITHOHATBLHOTO HAYYHOTO MBIIIJICHHUS,
CO3JIaHUH 1IEJIOCTHOTO TIPECTABICHHS 00 OKPY’KaIOIeM MUPE KaK O €IMHCTBE IIPUPOJIBI M YEJIOBEKA, B TIO3HAHUH IMPUPOTHBIX
3aKOHOMEPHOCTEH 1 PEIICHUH MPOOJIeM COXpaHSHUs PUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMUH JIJI1 COBPEMEHHOM ITUBIIIM3ALIMH: B €€ T'YMaHUCTHYCCKON HAIIPABICHHOCTH
1 Ba)KHOM POJIM B CO3/JIaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI, PEIIEHUH TJIO0ATbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS
YeJI0BEUYECTBA — CBIPbEBOM, SHEPTETUUECCKOM, MUIIEBOM 1 3KOJIOTHIECKOM 0€30ITaCHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTICUeHUN
YCJIOBUHM YCIEUTHOTO TPY/Aa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KaXKJIOT0 YJjeHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOU T'PAMOTHOCTH: MOHMMAaHHUS CYHUIHOCTH METOJOB TMO3HAHUSI, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHU HCIIOJIb30BaTh MOJydaeMbIe 3HAHUS JUIsl aHAIM3a U OOBSCHEHUS SIBICHUN OKPYXKAIOIIEro MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS JieJaTh OOOCHOBAHHBIC 3aKIIOUCHHS HA OCHOBE HAy4YHBIX ()aKTOB M UMEIOIIUXCS
JAHHBIX C IEJIBIO MOJYUYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIh30BaTh XUMUUYECKUE 3HAHUA Ui peUIeHUs] NpoOJeM B PEaIbHBIX KU3HEHHBIX
CUTYaIUSX;

MHTEpEca K MO3HAHUIO M UCCIIEIOBATEIIbCKOM JICSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOPAa30BaHMIO, K AKTMBHOMY ITOJYYCHHIO HOBBIX
3HAHUU 110 XMMHUHU B COOTBETCTBUU C KU3HECHHBIMU MTOTPEOHOCTIIMU;

HWHTEpeca K 0COOEHHOCTSIM Tpya B pa3iMuHbIX chepax mpodeccuoHaIbHOU NeITeTbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATDI

MertanpeamMeTHble pe3yabTaThl OCBOEHUS YYEOHOTo mpeaMmeTa «XUMUs») Ha ypOBHE CPEOHEro 0o0Iero oOpa3oBaHUs
BKJIFOYAIOT:

3Ha4YMUMBbIE 17151 GOPMHUPOBAHUS MUPOBO33PEHUS O0YHAIOIINXCS MEXIUCITUTUIMHAPHBIE (MEXKITPEAMETHBIE) O0IIeHAYYHbIE
MOHATHUS, OTPaKAIOIIME UEJIOCTHOCTh HAYYHOW KapTUHBI MUpa W cHeU(PUKY METOJOB IO3HAHMS, HUCIOJIb3yEeMbIX B



€CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, YHEPTHUS, SIBJICHHUE, MPOIECC, CUCTEeMa, HAy4YHBIA (PaKT, MPUHITUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIICIOBAHUE, HAOIIOJIEHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaAJIbHbIE Yy4YeOHBbIC JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, PETYJISTUBHBIC), O00ECIECUMBAIOIINE
dbopmupoBanre PyHKITMOHATEHON TPAMOTHOCTH U COITMATBHONW KOMITETCHIIMHA 00YYarONuXCs;

CIIOCOOHOCTh OOYYaIONIUXCS MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCAJIbHBIC YUCOHBIC ICUCTBUS B MTO3HABATEILHON M COIIMAIBHOM IIPaKTUKE.

MeranpenMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJIQJACHHUE  YHUBEPCAJIbHBIMU  yYCOHBIMH  I103HABATEIIbHBIMH,
KOMMYHHMKATUBHBIMU U PETYJISTUBHBIMU JIECTBUSIMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU JA€iCTBUSIMM:

1) 0a30Bble JIOrHYEeCKHE TeHCTBHA:

CaMOCTOSTEIIbHO (DOPMYITUPOBATh U aKTYaJM3UPOBATh MIP0OIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACATh LEJIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HX JOCTHUKCHHS, COOTHOCUTH PE3yJIbTaThl
JESITCIIBHOCTH C ITIOCTAaBIICHHBIMH LICIISIMU;

HCIIOJIL30BaTh MPYU OCBOSHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILJICHUS — BBIACISITh XapaKTepHbIE TPU3HAKY MOHIATHI U
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHATHS JJ1s1 OOBICHEHUS OTACIBHBIX (PAaKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IS KJIacCU(UKAIIUU BEIIECTB U XUMUUYECKUX PEaKIUi;

yCTaHaBJIMBATh MPUUYNHHO-CJICJICTBEHHBIC CBS3U MEXY U3y4aeMbIMU SBJICHUSIMU,

CTPOUThH JIOTUUECKUE PACCYXKJEHUsI (MHIYKTUBHBIC, ICAYKTHUBHBIC, MO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJITFOUCHUS,

IPUMEHSTh B IIPOIIECCe MO3HAHMS, MCIOIb3yeMble B XUMHH CUMBOJUYECKHE (3HAKOBBIC) MOJICNH, ITPeoOpa30BbIBATh
MOJIEIbHBIC TTPEJCTABIICHHUS — XUMUUECKUI 3HAK (CHMBOJT) 3JIEMEHTa, XUMUYecKas popMyIia, ypaBHEHHE XUMUYECKOU PEaKIINH
— IIpH pelIeHUH yYeOHBIX MO3HABATEIBHBIX M MPAKTHYSCKUX 3a/1a4, TPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS IS
BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METO/0B HAYYHOT'O MO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIUIA;

dbopMyIMpOBaTh 1IEJIU U 3a/1a4U UCCIICIOBAHMS, UCII0JIH30BaTh MMOCTABJICHHBIE U CAMOCTOATENIBHO CPOPMYITMPOBaAHHBIE
BOINPOCHI B KaueCTBE HMHCTPYMEHTA IO3HAHUS W OCHOBBI JJii (DOPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUIA;



BJIa/IETh HABBIKAMH CaAMOCTOSTEIBHOTO TNIAHUPOBAHUS U ITPOBEICHUS YICHUUECKUX SKCTIEPUMEHTOB, COBEPIICHCTBOBATh
yMeHHs HaOI0aaTh 32 XOJ0M MpOIlecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €r0 Pe3yabTaT, POpMYyIUPOBATH 0000IIECHUS U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIEAOBAHHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOJECIAHHOM
pabore;

npUOOpeTaTh OMBIT YYEHUYECKOW HMCCIIEAOBATEIBCKOM U TPOEKTHOM JESITENbHOCTH, MPOSBIATH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEILICHHs MPaKTUYECKUX 3a]a4, MPUMEHEHHUIO Pa3IUYHbIX METOJIO0B
MO3HAHUS.

3) pa6ora ¢ nnpopmanueii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOUYHUKAX HH(POpMaAUH (HAYYHO-TIOMYJIsIpHAs TUTEpaTypa XMMHUUECKOTO COJIEpPKaHus,
CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), aHANM3UpPOBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (OpPM IpeACTaBICHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUNBOCTD;

(opMyIMpOBaTh 3aPOCHl U MPUMEHATH Pa3IUYHbIE METOJBI MPU MOUCKE U O0TOOpEe MHPOpMALUU, HEOOXOAUMOMN ISt
BBITIOJTHEHUSI YYeOHBIX 3a71a4 OMPECIEHHOTO THIIA;

NpHOOpeTaTh OMBIT HCIONB30BAHHUS WH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHMA W Pa3IMYHBIX TMTOMCKOBBIX
CHUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy TMpeAcTaBieHuss HHPopMauuu (Cxembl, Tpaduku, AUarpaMMmsl,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

WCIIONIb30BaTh HAYYHBIH S3BIK B KayecTBE CpeACTBa TMpU paboTe ¢ XUMHYECKON uHMOpManuend: NPUMEHSTh
MEXIpeAMeTHbIC (hU3NUeCcKre U MaTeMaTHUYEeCKUE) 3HAKU U CUMBOJIBI, (POPMYIIbI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OgyageHne YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM A€ CTBUSIMU:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOH TEeMbl B XOJI€ JUaJIora W/WIM JAUCKYCCUH, BBICKAa3bIBaTh HJIEH,
(bopMyIHpOBaTh CBOM MPENIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYIIATh C MMPE3EHTAIlMEH Pe3yIbTaTOB MO3HABATEIBHOM JEATEIbHOCTH, TOTYUYEHHBIX CAMOCTOSTEIBHO UIT COBMECTHO
CO CBEPCTHUKAMM TPU BBINOJIHEHUHM XUMHUYECKOIO 3KCHEPHUMEHTA, MPAKTUUYEeCKOW pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alid y4eOHOro MpoeKkTa W (HOpPMYIHpPOBATH BBIBOABI MO pe3yJbTaTaM MPOBEAEHHBIX
WCCJICIOBAHHM IMyTEM COTIIACOBAHMS TTO3UIIMHI B X0/1€ 00CYKIeHUSI 1 OOMEHAa MHCHUSIMHU.

OBiaieHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€CTBUAMM:



CaMOCTOSATEIIBHO IIAHUPOBATh U OCYIIECTBIIATh CBOK ITO3HABATEIIBHYIO NEATEIBHOCTD, ONPENEIss e€ Uenu U 3a1auy,
KOHTPOJIMPOBATH U [0 MEPE HEOOXOAMMOCTH KOPPEKTUPOBATH MPE/IaracMblid alTOPUTM JCUCTBUI MPHU BBHITTOJHEHUHN YUEOHBIX
U UCCIIEJIOBATEIbCKUX 3aa4, BEIOMpaTh Hanbosee 3¢(HeKTUBHBIN cI0c00 WX pEHIeHHs ¢ YIETOM MOJTYUYSHHs] HOBBIX 3HAHUMN O
BEILIECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIATH CAMOKOHTPOJIb CBOCH IEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

IHHPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHuuecKas XuMHUsD OTPa)kKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOU COCTABIISIONICH €CTEeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMHH
B MO3HAHUM SBJICHUHN MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U KYJbTYpPhl JIMYHOCTU, €€ (DYHKIMOHATBLHON TPaMOTHOCTH,
HEOOXOJIMMOU JUIsl PEIICHHS] MPAKTUYECKUX 3a7a4 U SKOJOTMUYECKH OOOCHOBAHHOTO OTHOILICHMS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasi BKJIIOUAET: OCHOBOIOJIATAIONIUE MOHATHS (XUMUYECKUM 3JIEMEHT,
aToOM, JICKTPOHHAsi 000JI0YKa aToMa, MOJIEKYJia, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAasl CBA3b, CTPYKTypHas
dhopmyna (pa3BépHyTas U COKpallléHHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIepOIHbINA CKeNeT, PYHKIMOHAIbHAS
rpynna, pajaukajl, U30Mepus, U30MEPbI, TOMOJIOTHUUYECKUMN PsAZl, TOMOJIOTH, YIJI€BOJOPOAbI, KUCIOPOI U a30TCOAEpKaIUe
COCIMHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPHUH W 3aKOHBI (TEOpHs
CTpPOEHMS Opranndeckux BemectB A. M. byTinepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3bIK XMMHWH; MUPOBO33PCHUECKHUE 3HAHUs, JICKAIIME B OCHOBE NOHUMAHUS NMPUUYUHHOCTA U CHUCTEMHOCTH XUMHUUYECKHUX
SBJICHUM, (DaKTOJOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYYCHHU U OE€30MacHOM HCIOJIb30BAHUU BAKHEHIIMX
OpPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU JIEATETLHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBISBJISATh XapakTEpHbIC TMPU3HAKA TIOHATHM, YCTaHABIUBATh WX B3aHUMOCBS3b,
KCMOJIb30BaTh COOTBETCTBYIOIINUE MOHSATHS IIPU OMUCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHUYECKUX COCMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN UCTIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JIJISI COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHOW) (hOPMYJT OPraHUYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUMA, U3rOTaBIMBATh MOJIEIU
MOJIEKYJI OPraHUYE€CKUX BEIIECTB JJISl MIUTIOCTPALUA UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUSI;



c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAMICKHOCTh U3YUYEHHBIX OPTraHMYECKHUX BEIIECTB MO MX COCTaBy U
CTPOCHHIO K OMPEAeNEHHOMY KIIACCY/TpyIIe COCTUHEHHM (yriIeBOIOPOAbI, KUCIOPOJ M a30TCOAEpKAllue COCTUHEHHUS,
BBICOKOMOJICKYJISIPHBIC COCTMHEHUS ), TaBaTh UM Ha3BaHHs 110 cucTeMatndeckoir Homenkiatype (IUPAC), a Takxe mpuBOAUTh
TPUBUAJIbHBIE HA3BaHUSA OTHAEIBHBIX OPTraHWYECKUX BEIIECTB (ITUJIEH, MPOMMIIEH, ALETHICH, 3THICHIVIMKOJb, TJIMLEPUH,
denon, popmanbaeru, aleTaabIeru], MypaBbHHAsI KUCJIOTA, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KUCJIOTa, CTEapUHOBAs KUCIIOTA,
III0K03a, (PPYKTO3a, Kpaxmall, IEeJUII0JI03a, TJIUIIHH);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEAENATh BHUJbI XUMUYECKOW CBSI3M B OPraHMYECKUX COCOUHEHMSIX (OJMHApHBIE U
KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSATh MOJIOKEHUSI TEOPUH CTPOEHUsI opraHnuyeckux BemectB A. M. bytineposa s
OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BELLIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh COCTaB, CTPOEHUE, (PU3MUECKHE M XMUMHUYECKHE CBOWCTBA TUIIUYHBIX
Ipe/ICTaBUTENEH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIECTB (METaH, 3TaH, STWIEH, NMPONUJIEH, aleTuieH, OyraaueH-1,3,
MeTunoyTagueH-1,3, 0eH30J, METaHOJ, 3TAHOJ, ATUICHIJINKOJb, TJIULEPUH, (PEHOII, alleTalbIETH, MypaBbUHas U YKCyCHast
KHCJIOTBI, TJII0KO03a, Kpaxmall, LEeJUII0103a, aMUHOYKCYCHAsl KUCIIOTa), WIUTIOCTPUPOBATh N'€HETUYECKYIO CBSA3b MEXKIY HUMU
YPABHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHN C UCIOJIB30BAHUEM CTPYKTYPHBIX (POPMYT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKT€PU30BATh UCTOUYHUKH YTIEBOJAOPOIHOTO ChIpbs (HE(Th, MPUPOJHBIN a3, yrojs),
CIOCOOBI UX NIEPEPadOTKU U MPAKTUUYECKOE MPUMEHEHHE NMPOIYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS MO XMMHYECKHUM YypaBHEHMsSIM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOIO BEUIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJAHBIX BEILECTB WU
MPOJTyKTOB PEAKIINN );

c(OPMUPOBAHHOCTh YMEHHM BJaIeTh CUCTEMOI 3HaHMI 00 OCHOBHBIX METOJIaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMBIX B
XUMHM TIPU HM3YyYEHUM BEIIECTB M XHUMHMUYECKUX SBJICHMNA (HaOMI0JeHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIMPOBAHUE),
HCIIOJB30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS I IPUHSITUSL PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEIIIECTBAMH U MX MPUMEHEHUEM;

cOpPMUPOBAHHOCTh YMEHHM CcOOMIOJaTh IMpaBWiia TOJB30BAaHUS XHMHUYECKOM TMOCyIod U J1ab0paTopHBIM
o0opyoBaHMEM, a TaKXke IMpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIOJHEHHUIO
71a00pPATOPHBIX XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATH W BBINOJHATh XUMUYECKUHA SKCHEPUMEHT (IIPEBpAIICHHUs] OPraHMYECKUX
BEILECTB MPU HArPEeBaHUM, MOJYUYEHUE STUJIEHA U U3yUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKI[MU OPraHUYECKUX BEIIECTB,



JeHaTypauus OeJKOB MMPU HArpeBaHHUH, [IBETHBIC PEAKIIMU OETKOB) B COOTBETCTBHHU C MIPABHIIAMU TEXHUKH O€30MaCHOCTH MPHU
oOpallleHuu C BEIIeCTBaMHU M JTAOOpPaTOPHBIM O0OpPYAOBAaHUEM, MPEACTABIATH PE3YyJIbTaThl XMMUYECKOTO SKCIEPHUMEHTA B
dbopMe 3amucu ypaBHEHUI COOTBETCTBYIOLIUX PEAKIUil U (POPMYIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHHM KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYIO HWH(GOpPMAIMIO, TOIYyYaeMyl0 U3 pPa3HBIX
MCTOYHUKOB (CpeACcTBa MaccoBoOW nH(popMaluu, IHTepHET U JpyTux);

c(OpPMUPOBAHHOCTh YMEHUHN COOJIOJATh MpaBUiIa IKOJIOTUYECKU LEIeCO00pa3HOTO MOBENEHUS B OBITY U TPYIOBOM
NEATEIBHOCTH B LIEJISIX COXPAHEHMS CBOETO 3/I0POBbs M OKPYXKAIOLIEH PUPOIHOM Cpebl, 0CO3HABATH ONIACHOCTH BO3/IEUCTBUS
Ha KUBBIE OPTaHU3MBbI OINPEICIIEHHBIX OPTaHMYECKUX BEIECTB, MOHMMAas cMbIca nokasarens 111K, noscHaTes Ha npumepax
CIOCOOBI YMEHBILICHHS U MIPEIOTBPAILLIEHUS UX BPEAHOTO BO3JACHCTBHSI HA OpraHU3M YEJIOBEKa;

11 00y4aroIUXCsl C OFPaHUYEHHBIMU BO3MOXHOCTSMU 3/I0POBbSI: YMEHUE IPUMEHATH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/axX ITO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUIA CIENbIX U CIa0OBUASAIIMX OOyUYaOIIUXCs: YMEHUE MCIOJB30BaTh PElIbe(PHO-TOUEUHYIO cucTeMy oOo3HaueHui JI.
Bpaitns ns 3anucu xuMudeckux Gopmy!l.

c(hOpMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBITIOJHATh XUMUYECKHH SKCTIEPUMEHT (Ppa3IoKeHHE MEPOKCHIa BOAOPOIa
B MMPUCYTCTBUYU KaTaJIM3aTopa, ONPEICTICHUE CPEIbl PACTBOPOB BEIIECTB C TTOMOIIBI0 YHHBEPCATBLHOTO HHINKATOPA, BIUSHUE
pasITUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON pEaKIny, peaKI[ii HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIMu Ha Cyabdar-,
KapOOHAaT- W XJOPUA-aHWOHBI, Ha KAaTHOH aMMOHMS, PEIICHHWE SKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «MeTamiey u
«HemeTamne») B COOTBETCTBUU C MpaBUJIAMU TEXHUKUA O€30MACHOCTH TpH OOpallleHUH C BEIIECTBAMHU U J1a00paTOpHBIM
o0opyI0BaHUEM, MPEIACTABIATh PE3YyIbTAaThl XMMHUYECKOTO SKCIEpPUMEHTa B (OpME 3alKCH ypaBHEHUN COOTBETCTBYIOUIUX
peakumii 1 GopMyIUpPOBATH BEIBOIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIU3UPOBATH XHUMHYECKYI0 HHGPOPMAIHIO, TMOJYy4aeMyl0 W3 Pa3HbIX
HMCTOYHHUKOB (CPEJICTBA MACCOBOM KOMMYyHUKauu, UHTEpHET U IpyTHX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOATh MPABHJIA DKOJIOTHUECKH I[€TIeCO00Pa3HOTO TMOBEAEHUS B OBITY M TPYIOBOM
JESITETLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHOMN CpeIbl, 0CO3HABATH OMTACHOCTH BO3ICUCTBUS
Ha JKUBBIC OpPraHU3MBI OMPEICIEHHBIX BEIISCTB, MOHMMAas cMbICH mokazatens [IJIK, moscHAT, Ha mpuMepax CIOCOOBI
YMEHBIIEHUS 1 TIPEIOTBPAIICHIS MX BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTSI 00YYAIOIINXCS ¢ OTPAaHUYCHHBIMHA BO3MOKHOCTSIMHU 3/IOPOBbS: YMEHHE IPUMEHSThH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/axX MMO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHU;



JUIA CIENBIX U CIa0OBUASIINX OOYUYaIOIUXCS: YMEHUE HCIOJB30BaTh PENbe(PHO-TOUCUHYIO cUcTeMy oOo3HaueHui JI.
bpaiins gy 3anucu XumMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIIEBOIOPOABI — aTKAHBI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 5 1
AJKaJMEHbI, ATKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHudeckue coeJuHeHHs
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pa3znen 4. A3oTcoaep:xamue OpraHudecKue coeIuHeHust

13

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosnnuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
wn Tema ypoka Beero Kontpoabubie IIpakTuyeckue II/I[3y‘leHI/I$l 26[?;I;OBaTenLHLIe
padoThI padoThbI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus ctpoeHHst OpraHU4YEeCKUX
2 coequHenunit A. M. Bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux semectB. Homenkinatypa 1
(cucremaTuyeckasi) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — NpoCTeine 1
IIPEICTAaBUTENN aJTKEHOB
3 IIpakTuyeckas padora Ne 1. «Ilomyuenue 1 1

OTWJICHA U U3YYCHHUC €TI0 CBOICTB»




Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [lonyuenue
CUHTETUUYECKOTO KayuyKa U pEe3UHbI

10

11

12

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.
AneTuiieH — MpOCTEHIINIM MPeICTaBUTEIh
AJIKUHOB

Bbruucrienus no ypaBHEHUI0 XUMHUUECKOM
peakuuu

Apensl: 6eH3011 1 TOIy0J. TOKCHYHOCTB
apeHoB

13

14

15

I'enernueckas cBs3b yIiI€BOJOPOIOB,
MPUHAUICKAIUX K Pa3IMIHBIM KJIaccaM

[IpupoHBIE HCTOUHUKY YIIIEBOJOPOJIOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOOB:
IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

16

KontponbHas padoTa mo pazaeny
«YTIIEBOAOPOIBD)

17

18

Hpe)IGJ'H)HI)IC OIHOATOMHBIC CIIMPTHI:
MCETaHOJI 1 OTaHOJI. BO}IOpO}IHafl CBA3b
MHoroatoMHbIe CIIUPTHBI: TUJIICHTJIINKOJIb
U T CPHUH




@DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHE

19 Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anbnerunpl: GopMaibaeTHI U
areTanblIeruy. AUETOH

21 OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

99 [IpakTnueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

23 MIPEACTABUTENM BBICIIUX KAPOOHOBBIX
KHCIIOT

24 MpbLi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponns, npuMeHeHue,
OuoI0rNYecKas pojb )KUPOB
VYraeBojpsl: cOCTaB, KiIaccuuKanus.

27 Baxxueiinme npecTaBuTeNnu: riIr0Ko3a,
¢bpykTo3a, caxaposa

08 Kpaxmai u memmosno3a Kak mpupoTHbIe
MOJIUMEPHI
Kontponbnas padoTa mo pasaeny

29 «Kwucnopoacoaepxaiire opraHudecKue

COCOAUHCHUA»




30 AMWHBL: METHIIAMUH U aHUJINH 1
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX 1
ouojoruyeckoe 3HaueHue. [lenTuasl

32 benku kak npupoaHsie 1
BBICOKOMOJICKYJIIPHBIC COSTUHEHUS

33 OCHOBHBIE TOHATHSA XUMHUH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METO/IBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
[InacTmaccel, KaydyKkH, BOJJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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