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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1Mo XMMHUHU Ha ypOBHE CpelHEro oOIiero odpa3oBaHusi pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmn»,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHs (ernepanbHO 00pa30BaTENbHOM MPOrpaMMBI CPEIHETO
obmero obpazoBanus (DPOIlI COO), mnpexacraBneHHBIX B DenepalibHOM TOCYAapCTBEHHOM
obpazoBatensHOM ctangapte COO, c¢ yuérom Konnenuuu mnpenopaBaHus y4yeOHOTO IpeaMeTa
«Xumus» B 00pazoBaTeNbHbIX opranu3aiusax Poccuiickoit denepanun, peanu3yomux OCHOBHBIE
o0Opa3oBaTelibHbIE MPOrpamMMbl, U OCHOBHBIX NOJIOK€HUN «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccuiickoit @eaepannu Ha nepuos a0 2025 roga» (Pacnopsikenue IlpaButenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTKe MpOorpaMMbl IO XMMHH, K OMPEesIeHNI0 00LIeil cTpaTeruu
00y4eHHs, BOCIIMTAHUS U Pa3BUTHUS O0YUaIOLIUXCA CPEACTBAMHU yueOHOro mpeameTa « XUMUsD) JUIs
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIenTyalbHble mojoxkenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COAep)KaHUs, pe3ylbTaToB oOydeHUs U TpeOOBaHH K YPOBHIO
MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHHE,  IIOJIy4aeMO€  BBINYCKHUKaMH  001Ie00pazoBaTeIbHOM
OpTaHU3alHH, SBJISETCS HEOTHEMJIEMON YacThi0 UX 00pa3oBaHHOCTH. OHO CIY>KUT 3aBEPIIAIOIINM
ATAaoM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIIUX
LEJIOCTHOW CHCTEME XUMHYECKOro 00pa3oBaHHsA. OTH IIEHHOCTH KacaloTcs MO3HAHUS 3aKOHOB
pUpOIbl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYphl YeJIOBEKa, a TaKXKe DKOJIOTUYECKU
000CHOBAaHHOTO OTHOULICHHSI K CBOEMY 3JI0pPOBbIO U MPHUPOAHON cpene. Peamusyercs xumuueckoe
o0Opa3oBaHne 0O0yYaroOIIMXCS HAa ypOBHE CpPEAHEro 0OIero oO0pa3oBaHUS CPEICTBAMU Y4eOHOTO
npeamera « XUMHUs», COAEpKaHUE U MOCTPOEHHE KOTOPOTo OINpeNeNIeHbl B IPOrpaMMe 10 XUMUU C
y4€TOM crienM(PUKU HAYKH XUMUH, €€ 3HAUYCHUS B MMO3HAHWUU MPHUPOJBI U B MAaTCPUATBHON KU3HU
o0IIecTBa, a TakXke C y4€TOM OOLMX Iesell M TPUHIMIIOB, XapaKTEPH3YIOUINX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHero o01ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HrpaeT ocoOyio pojb B COBPEMEHHOM
[MBWJIN3AIIMH, B CO3JaHUM HOBOW 0a3bl MaTepHaJbHOW KyJabTypbl. OHa BHOCHT CBOW BKJIaj B
(dbopMUpOBaHNE PAIlMOHATLHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE IIEIOCTHOTO MPEACTaBICHUS 00
OKpYXAaroIleM MHUpe KaKk O €IMHCTBE MPHUPOJAbI U YelloBeKa, KOTopoe (opMUPYETCsS B XMMHUU Ha
OCHOBE ITOHMMAaHHS BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHNUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BELIECTB, NX CBOMCTBAMH U BO3MOXKHBIMU OOJIACTSMH IPUMEHEHHS.

TecHO B3aMMOJEHCTBYSI C IPYTMMH €CTECTBEHHBIMM HAyKaMH, XMMHMsI CTajla HEOThEMIIEMOM
9aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TPY/JIa M )KU3HU KKAOTO WieHa
obOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa CO3UAaTesbHas, KaKk HayKa BBICOKMX TEXHOJIOTHM
HaIpaBlieHa Ha peleHue TI00albHbIX MPOOJIEM YCTOHYMBOIO PA3BUTHS YEIOBEYECTBA — ChHIPbEBOMH,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBUMM ¢ O0OMUMHU LENSIMU M MPHUHIMIIAMHA CpPEIHEro oO0iiero oOpa3oBaHUS
cogepxkanue npeamera «Xumus» (10-11 xmaccel, 6a30BbIii ypOBEHb HW3y4EHUS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYyYalOIIMXCs, HEOOXOAMMYIO MM JUIS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B JKU3Hb COLUYMA,
MIPOIOJDKEHHST 00pPa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocTaBngomuMy npeameTa «XUMHs SBISIOTCS 0a30Bble Kypchl — « Opranndyeckas XuMus»
u «O01mas u HeopraHuveckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpPKaHMSI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HAHWUU MO0 HEOPraHWYECKOW XUMHH (C BKJIIOUEHHWEM 3HaHUU U3
o0mieil XxumMumn) U oprannyeckoil xumuu. opMUpoBaHHEe JAHHOW CHCTEMbI 3HAHUI MPU H3yUYEeHUU
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npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOr000Opasusi BEIECTB HAa OCHOBE
O0IIMX MOHATHUH, 3aKOHOB U TEOPUN XUMUH.

CrpyxTypa conmepkanust KypcoB — «Opranudeckass Xxumusi» u «OOmas u HeopraHudeckKas
XUMHs» chopMHpOBaHa B IpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIrO MOAXO0/Aa K U3YYEHHUIO
y4eOHOrOo MaTepuayia ¥ OO0YyCJIOBJICHA HMCTOPHUYECKH OOOCHOBAaHHBIM pA3BUTHEM 3HAHUN Ha
ONpeNieNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4YecKOW XUMHMM BeEIecTBa
paccMaTpUBAIOTCSl HAa YPOBHE KJIACCHYECKOH TEOpPUM CTPOEHHUs] OpPraHMYECKHUX COEJUHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IPEACTaBICHUII O CTPOECHUH BEIIECTB.
Ceenenuss 00 M3yuyaeMbIX B Kypce BEIECTBAX MAlOTCS B Pa3BUTHM — OT YTIJIEBOJOPOAOB JIO
CIIO)KHBIX OMOJIOTMYECKHM AaKTHUBHBIX COCJMHEHHIH. B Kypce OpraHm4eckoil XMMHUHU MOJIy4aroT
pa3BuTHE Cc(OpPMUPOBAHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro 0oOpa3oBaHHs TEPBOHAYAIHHBIC
NPEJCTAaBICHUS O XUMHUYECKOW CBSI3H, KIacCH(UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBHCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS], O XUMHYECKON PEAKIIUU.

ITon HOBBIM yrioM 3peHus B mpeaMere «Xumus» 0a30BOro ypOBHsSI paccMaTpUBAETCS
U3yYeHHbII Ha ypOBHE OCHOBHOIO 0OwIero o0pa3oBaHUs TEOPETUUYECKUH MaTepuanl |
(akTOJIOrMYECKUE CBEICHHMS O BEIIECTBaX M XMMHUYECKOHl peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas u HeopraHuveckas XUMHsS» OOyUalOIIMMCS IMPEJOCTaBIAETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHUE MEPUOJIUIECKOTO 3aKOHA C OOLIETEOPETHUECKUX M METOA0JIOTUYECKUX MO3UINH, TITy0xKe
MOHATh UCTOPHUYECKOE M3MEHEHUE (DYHKIIHIA 3TOTO 3aKOHA — OT 0000maromei 10 0ObICHSIOUICH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMII O BaKHEWIIMX BEHIECTBaX, UX COCTaBE, CTPOCHUHU, CBOMCTBAX M
IPUMEHEHNH, a TAKXKe O XUMHUYECKUX PEAKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHMsI
jgoronHsercs B Kypcax 10 wm 11  KiaccoB  3iIeMEHTaMH  COJIEPKaHMs, HMEIOIUMHU
KYJIbTYpOJIOTHUECKUI M NPUKIAJHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT IOHHMAaHHIO
B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH, PpacKpbIBalOT €€ polb B IIO3HABATEIBHOW H
MPAaKTUYECKON JIEATENbHOCTH 4YeNOBEeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M NPAKTUYECKHUX TPHIOKEHHA XWMHUH, MOMOTAIOT BBITYCKHUKY
OpPUECHTHPOBATHCSI B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJEeMax, CBS3aHHBIX C XHMHEH,
KPUTUYECKH OCMBICIUBATh MH(POPMALMIO U NPUMEHATh €€ AJs MOIOJHEHUS 3HAHUM, peIleHHs
MHTEJUIEKTYaJIbHBIX U SKCHEPUMEHTAJIbHBIX MCCIEI0BATENbCKUX 3alad. B menom coxepkaHue
yuebHoro npeaMera «XUMHS» JTAHHOI'O YPOBHS M3Yy4YEHHMsS OPUEHTHPOBAHO Ha (OpPMHUpOBaHUE Y
00yyaromuxcss MUPOBO33PEHUECKOW OCHOBBI JUIsI MOHUMAaHUS (PUIOCO(MCKUX HIEH, TaKUX Kak:
MaTepHalbHOE €IUHCTBO HEOPTaHMYECKOT0 M OPraHUYeCKOro MHpa, OO0YCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOCHHEM, [TO3HABAEMOCTDb NMPUPOIHBIX SBJICHUN MTyTEM SKCIIEPUMEHTA U
pelieHusT TMPOTHBOPEUM MEXAy HOBBIMH (aKTaMH M TEOPETUYECKHMH MPEATIOCHUIKAMH,
OCO3HAHHE POJIM XMMHMM B DPELIEHUH SKOJIOTMUECKHUX MpoOjeM, a Takke MpodiieM cOepexeHUs
HHEPIreTUYECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX TEXHOJIOTUH U MAaTEpUAJIOB.

B mutane pemienus 3aja4 BOCIMTaHUS, Pa3BUTHA U COLMAIN3ALMKU O0yUarOIIUXCsl IPUHATHIE
OporpaMMoil 1O XUMHM TOAXOJbl K ONPEAEICHUI0 COAEP)KAaHUS U IOCTPOEHHs MpeaMera
npeaycMaTpuBaloT (OPMHPOBAHHWE YHHUBEPCAIbHBIX YYEOHBIX JEHCTBHM, HMEIOMUX 0a30Boe
3HAYEHUE IS PA3IIUYHBIX BUAOB ACATEIBHOCTU: PEIICHUs MPOo0JieM, IIOUCKA, aHAIU3a U 00paboTKH
UHPOpPMALIUK, HEOOXOAUMBIX Ul HPUOOPETEHHS OIbITa MPAKTUYECKOM M HCCIEI0BATEIBCKOM
JIeSITEJIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B npakTtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O 00I1Ier0 00pa3oBaHus, TaKk U Ha
YPOBHE CpeAHero oouiero oOpa3oBaHMs, NPH OIPEICICHUH COAEPKATEIBHOM XapaKTepUCTUKU
Hesned M3ydeHus IMpeAMeTa HalpaBJICHMEM IEPBOCTENEHHOM 3HAYMMOCTH  TPaAULHMOHHO
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npu3HaéTcss  (GOPMUPOBAHHE OCHOB XHMHUYECKOH HAyKM Kak OOJACTH  COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUUECKON JEATEIHLHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIOHEHTOB MHUPOBOI
KyJapTypbl. C METOIWYECKOW TOYKHM 3pPEHMSI TAKOW TMOAXOJ K OMNPEACIICHUIO IeNied W3ydeHUs
MIpeMETA SIBJISIETCS BIIOJTHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUsl IJIaBHBIMU IEJIIMU HM3yudeHHUs mpeamera «XUMHsD» Ha
6a3oBom ypoBHe (10 —11 kJ1.) ABISIFOTCS:

* (opMmupoBaHHE CHCTEMBbl XUMHUYECKMX 3HAHMW KaK BaKHEWIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOW JI€XKaT KIHOYEBHIC IMOHSTHS,
(dbyHIaMEHTAIbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWI MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS;

* (opMmupoBaHWE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX ITO3HAHUS BEIICCTB W
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi NMPUOOPETeHHsS YMEHUN OpHUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U
MOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOJICHUEM U O0BSICHEHHEM
XUMHYECKOTO OKCIIEpUMEHTa, COOJIOJICHHEM TMpaBWil OE30MacHOTO OOpalieHus ¢
BELIECTBAMH.

Hapsiny ¢ stuMm, copepskarenbHas XapaKTepUCTHKa LEJIeH M 3a7a4 U3y4YeHHUs MpeaMeTa B
mporpaMMe 10 XMMHH YTOYHCHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMH B
cuctemMe cpemHero obmero odpazoBanus. CerogHsi B MpenojaBaHUd XUMHH B OOJIbIIEH CTETICHH
oTaéTCs MpenoYTeHHE MPAKTUYECKOM KOMIIOHEHTE CO/Iep KaHus 00yUYeHHsI, OPUEeHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHHKA 00111€00pa30BaTeNbHOM OpraHU3aliy, BIAJCIONIEr0 He HaOOpOM 3HAHUIA,
a (DyHKIMOHATBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMU AKTUBHOTO IMOJYyYEHUs
3HAHUW U MPUMEHEHUS UX B PEAbHOM KU3HU ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpU U3YYCHHUH NMPEAMETa « XUMUS TOMUHHUPYIOIIEe 3HAUCHHE TPHOOPETAIOT
TaKue 1eJIM U 33/1a4H, KaK:

aganTanus 00yJaroumxcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MUpA, (POPMHUPOBAHHE
UHTEJJICKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMoo0pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHATHIO TPAaMOTHBIX PEUICHHH B KOHKPETHBIX >KM3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHUEe Yy 00YYarOIIKUXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI ), HMEIOIINUX
YHUBEPCATbHOE 3HAYCHHE I DPA3IUYHBIX BHJIOB JEATEIHHOCTH: PEIICHHUS MpOoOJieM, MOHUCKa,
aHamm3a u 00pabOTKM WHGPOpPMAIMU, HEOOXOIUMBIX IJIsi MPUOOPETCHUS OMBITA JIEATEIHHOCTH,
KOTOpasi 3aHMMAaeT BaXXHOE MECTO B IIO3HAHMM XHUMHH, a TaKkKe JJs OIECHKU C TO3HIHI
9KOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XHUMHYECKHX IPOIIECCOB Ha
OpraHu3M 4YeJIOBeKa U MPUPOAHYIO CPENY;

pa3BUTHE [O3HABATENIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN
00y4Jaromuxcs: CIHOCOOHOCTH CaMOCTOSTENbHO MPUOOPETaTh HOBBIE 3HAHHUA 10 XHUMHUU B
COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSAMH, HCIIOJIB30BATh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTHH I TIOUCKA U aHaiu3a y4eOHOW M Hay4HO-TMOMYJISIPHOW HH(POpPMAIMH XUMHYECKOTO
COJIEpKaHUS;

(GhopMUPOBaHHE U PA3BUTHE y OOYYAIOIIMXCS ACCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHUS,
Ha0JII0/1aTEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOpPble 0COOEHHO HEOOXOUMbI, B YACTHOCTH,
IIpU [JIAHUPOBAHUH U MTPOBEJIEHUU XUMUYECKOTO SKCIIEPUMEHTA;



BOCIIUTaHHE y 00ydaromuxcs yOexxIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH XUMUH,
e¢ BaXHOH pOJIM B PEUICHWH TIIOOATBHBIX NpOOJIEeM pPaLMOHAIBHOTO MPHPOIOIOIB30BAHUS,
MIOTIOJIHEHUS HHEPreTUUECKUX PECYpPCOB U COXpPAaHEHUS NPUPOJHOIO DPABHOBECHS, OCO3HAHUS
HEO0OXOUMOCTH OEepex)HOro OTHOLIEHHS K MPHUPOJIE U CBOEMY 3/I0pPOBbIO, & TAKXKe€ IMPUOOpETEHUS
OIbITa MCIOJIb30BAaHUS IIOJYYEHHBIX 3HAHUN U1 NPUHATHS TPAMOTHBIX PEILIECHUN B CHUTYalMsX,
CBSI3aHHBIX C XMMHYECKUMU SIBJICHUSIMM.

B yueOHOoM muiaHe cpenHero oOmiero oOpa3oBaHMs NpeaMeT «XuUMUs» 0a30BOro ypOBHS
BXOJIMT B COCTaB MpeaMeTHOI obnacTu « EcTecTBeHHO-HAYyUHbIE IPEMETHI.

OOmiee 4MciIO 4yacoB, OTBENEHHBIX IS M3YUYCHUS XUMHH, Ha 0a30BOM YpPOBHE CpEIHEro
obmiero oopaszoBanusi, coctaniseT B 10 kiacce — 68 waca (2 gac B HeJEIO).

COJAEP)KAHUE OBYYEHUSA
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHM4eCKOM XUMHUU

IIpenMer opraHu4ecKold XUMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IIOJYyYCHUU
HOBBIX BEIIIECTB U MaTEpUasoB. Teopus CTpoeHUs opranndeckux coenunenuit A. M. bytneposa, eé
OCHOBHbIE MOJOXKeHUsA. CTPYKTypHBIE (POPMYJIbI OPraHUYECKUX BEILECTB. ['oMosiorus, u3omMepus.
XUMHYECKas CBSA3b B OPraHUUECKUX COEIUHEHUSIX — OAMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenue o Kiaccu(UKaMM OpraHUYECKHX BemlecTB. HoMeHKIaTypa opraHHYecKuX
COEIMHEHUH (crucTeMaTHyecKas) U TpUBHAJIbHbIE HA3BAHUS BAKHEHIIMX NPEICTaBUTENICH KIIACCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHHs BCILECTB M HMX IPEBPALICHHUN: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYECKHUX BEIECTB M MaTepuajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BEIIECTB, HAOIIOACHNE U ONUCAHNE JEMOHCTPAL[MOHHBIX OIBITOB 10 MPEBPAILECHHIO
OpPraHMYECKUX BELIECTB IPU HArpeBaHuM (IUIaBJICHHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesonopoabl

AJKaHBl: COCTaB W CTPOEHHE, TOMOJIOIMYECKMHA psa. MeraH M 3TaH — mpocTeiiue
NPEJCTaBUTENIN aJIKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKIMU 3aMEIICHHs U TOPECHUs),
HaX0XJIEHUE B IPUPO/IE, TOTYYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, FTOMOJIOTUYECKUN psiA. DTWICH U MPONUIECH — MPOCTeHIIne
IPEJCTaBUTENIN AJKEHOB: (PU3MUECKHe M XHMMUYECKHE CBOICTBAa (peakuuu THAPUPOBAHUA,
raJoreHUpPOBaHUs, FMIPATALUH, OKHCICHHS U MOJIMMEPU3ALIUH ), IOTYUECHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u MetwiOyraaueH-1,3: cTpoeHHe, BakKHEHIIME XUMHYECKHE
cBoiicTBa (peakuus nonuMmepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUH psifl. ALIETHIICH — MPOCTEHIINi
NPEJCTaBUTENIb AIKHHOB: COCTaB, CTPOCHHE, (H3MUECKME M XHUMHYECKHE CBOMCTBA (peakiuu
TUJIPUPOBAHUS, FaJIOT€HUPOBAaHMSI, THApaTallii, TOPEHUS]), TIOJTyYEeHUE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHue, (PU3NYECKHME U XHUMHYECKHE CBOMCTBA (peakiuu
raJJOreHUPOBAHUSI M HUTPOBAHUS), IOJydyeHHE W TpUMEHeHHe. 7oayoi1: cocTaB, CIPOCHHE,
QH3HIECKHE H XHMHYECKHE CBOHCTBA (PEaKLHH I'aJIOTCHHPOBAHHA H HHTPOBAHHA), MOJIYVYCHHE H
npumededHe.  TOKCMYHOCTb — apeHOB. |'eHeTmueckas CBA3b  MEXIY  YIVIEBOJOPOJAMH,
IIPUHAUIEKAIMMHU K pa3IMYHbIM KJIaccaM.

[TpupoaHble MCTOYHUKHU YTIIEBOIOpOAOB. [IpuponHbIii Ta3 W momyTHbIE HE(TSHBIE Ta3bl.
Hed1p n e€ npoucxoxaenne. CriocoOsl nmepepadboTKu He(TH: TMEeperoHKa, KPEeKHHT (TePMUYECKUH,
KaTtajauTuyeckuit), nuponus. IlpoaykTsl nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
u B ObITy. KaMeHHBII yrosib ¥ IPOJYKThI €ro NepepadoTKu.



OKCIEepUMEHTAJIbHbIE METOJbl M3Y4YEHHUsS BEIIECTB M HMX MNPEBpAILCHH: O03HAKOMIICHHE C
oOpa3namMu IUIacTMacc, KayuyyKoB M pe3uHbl, kojulekuuu «Hedte» u «Yromby, MonmenupoBaHue
MOJIEKYJl ~YTJIEBOJIOPOJIOB M TaJlOTEHONPOHM3BOIHBIX, MPOBEACHUE NPAKTUYECKOH paboThI:
MOJTyYCHHE STUIICHA M U3YYE€HHUE €T0 CBOWCTB.

Pacuétnble 3anaun.

Bbrunciienus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOJYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX
BEIIECTB WU MPOJYKTOB PEAKLUH).

KucJjiopoacoaep:kauue opranuueckue coeJuHeHus

[IpenenpHble OAHOATOMHBIE CIUPTHL. METAaHOA W D3TAaHON: CTPOCHHE, (QHU3MUECKUE U
XMMUYECKHE CBOWCTBA (peakiuy C aKTUBHBIMH METajUlaMH, TaJloTeHOBOJOPOJIAaMH, TOPEHHE),
npuMeHeHne. BotopoHbie CBSA3M MEXy MOJIEKYJIaMH CIUPTOB. J{eficTBHe MeTaHoIIa U TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHoroaTtomMHble CHUPTHI. OTWIEHITIMKOAb M TJIMLEPUH: CTpPOCHHE, (HU3UYECKUe U
XMMUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIETOYHBIMM METaJUlaMH, KaYeCTBEHHAsl peakius Ha
MHOroaTOMHbIe cnupThl). /[leiictBue Ha opraHu3Mm desnoBeka. [IpuMeHeHHe TIHMLIEpUHA WU
STUIICHTJIUKOJIS.

®eHom: CTpOCHUE MOJEKYJbI, PU3NUIECKUE U XUMHUUECKUE CBOWCTBA. TOKCHYHOCTH (eHOIa.
[Tpumenenne penomna.

Anpnerunsl U keroHsl. DopManbIeruj, aneTalbICTHA: CTpPOCHHE, (U3NYECKHe U
XMUMUYECKHE CBOWCTBA (pEaKkIMM OKHCICHHMS U BOCCTAaHOBJIEHHUS, KAuyeCTBEHHBIE pEaKIMH),
HOJIy4YEeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJieNibHbIe KapOOHOBBIE KHCIIOTHl. MypaBbuHasi M YKCYCHas KHCIIOTBI:
cTpoeHue, pU3NUecKue U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME Ul KJlacca KUCIIOT, PeaKIus
sTepudUKanMu), TOdydeHue u npuMmMeHeHue. CreapuHOBas U  OJIGMHOBas KHUCIIOTHI Kak
NPEJCTaBUTENIN BHICIINX KapOOHOBBIX KMCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIEe ACHCTBUE.

Cnoxuble 3(uUpbl Kak MPOU3BOJHBbIE KAPOOHOBBIX KHUCIOT. ['MIPOIM3 CIOXKHBIX 3(QHUPOB.
Kupsl. 'maponus xxupo. [Ipumenenne ;xupoB. buonorndeckas pojb KUPOB.

VYraeBozpl: cocTaB, KiaccuuKanus yrieBoioB (MOHO-, IU- U monucaxapujsl). I'mroko3a —
OPOCTEHIINKA MOHOCAaXapHJ: OCOOCHHOCTH CTPOEHHUS MOJICKYJbl, (PU3HMUECKHE U XUMHUYECKHUE
cBoiicTBa (B3aumoeiicteue ¢ ruapokcuoM menu(ll), okucienne aMmMuadHbBIM pacTBOPOM OKCHAA
cepebpa(l), BoccraHOBiIEHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, MPUMEHEHHE,
ouonoruueckas posb. Dotocunres. pykTo3a Kak H30MeEp TITIOKO3HI.

Kpaxman u nemmono3a kak HpupojHble nojaumepbl. CTpoeHHE Kpaxmaja U LEJUTIOJIO03bI.
dusnyeckre 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAaUeCTBEHHAS PEaKIUs ¢ HOJIOM).

OKCIIEpUMEHTAIbHbIE METOJbl H3YyUY€HMs] BELIECTB M MX IPEBPALICHUN: INPOBEJECHHE,
HaOJI0IEHUE U ONKUCAHKUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEaKINH
OJIHOATOMHBIX CIUPTOB (OKHCIEHHE ATaHojda okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB
(B3aumopelicTBue rauuepuHa ¢ rujgpokcuaom wmeau(ll)), anpaeruzoB (OKUCIEHHE aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u ruapoxkcunom meau(ll), B3aumoneiicTBue Kpaxmana ¢ HOJIOM),
MPOBE/ICHUE MMPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérneie 3anaum.

Brrauciienus o ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00béMa, KOJIMIECTBA UCXOTHOTO
BEIIECTBA WM NPOJYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJIHBIX
BEIIECTB WU POJYKTOB PEaKLUH).




A3oTcozeprkaliue OpraHn4eckiue CoeMHEHNS.

AMUHOKHCIIOTH KaKk aM(pOTepHbIe OpraHUYecKue coequHeHus. DU3NUECKue U XUMHUYECKHUE
CBOMCTBa AaMHMHOKMCIOT (Ha MpuMmepe TIiauiuHa). buonormueckoe 3Hau€HUE aMUHOKHUCIOT.
[TenTumasl.

benkn kak npupoaHbIE BBICOKOMOJIEKYJIApHbIE coelquHeHus. IlepBuuHas, BTOpuUYHas U
TpPETUYHAasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJKOB: TUAPOIMU3, JEHATypauus,
Ka4yeCTBEHHbIE peaKIUH Ha OeJKH.

OKCIEepUMEHTAIbHbIE METOJbl W3YyYEHHUs BEIECTB M HX IpeBpalleHuil: HaOIoJeHHe u
OIMCAHME JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusl OCJIKOB MPU HAIPEBaHMH, LIBETHBIC PEAKIMH
O€JIKOB.

Bbicokomouieky IsipHbIe COeUHEHUS

OCHOBHbIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJUMEPHU3ALUH, CPEAHA MOJeKyspHas Macca. OCHOBHbIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSMHEHUI — MOJIMMEpU3aLus U TOJUKOHICHCALUS.

OKCIIepUMEHTAIbHbIE METOJbl M3YYEHHUs BEIIECTB M MX IPEBpAlLlCHHH: O03HAKOMJICHHE C
00pa31aMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MeXIpeIMETHBIX CBs3€M INpU M3yYeHUM opraHumdeckod xumuu B 10 kiacce
OCYLIECTBJIIETCS. 4€pe3 HCIIOJIb30BAHME KaK OOIIMX €eCTECTBEHHO-HAYYHBIX IOHATUH, TaK U
MOHSITUMN, SBJISIOUINXCS CUCTEMHBIMU JJISl OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'0O IUKIIA.

OOuire ecTeCTBEHHO-HAYUYHbIE NTOHSTHUSA: SIBIICHUE, HAYYHBIA (aKkT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalIu3, CUHTE3, Kiaccu(uKalus, NEepPUOJUYHOCTb, HAONIOJCHHE, H3MEpPEHHE, SKCIIEPUMEHT,
MO/ICJINPOBAHUE.

dusuka: mMaTepus, 3HEPIUs, Macca, aTOM, 3JIEKTPOH, MOJEKYJIa, SHEPreTUUYECKUI ypOBEHD,
BEIIIECTBO, TENO, 00BbEM, arperaTHoe COCTOSIHUE BELIECTBA, (PM3UUECKUE BETUUMHBI M €MHULBI UX
U3MEpEHMUSL.

buonorus: kmerka, opraHusM, Omocdepa, oOMeH BemlecTB B OpraHm3Me, (OTOCHHTE3,
OMOJIOrMYeCKH aKTHBHBIE BelllecTBa (O€IKH, YIIIEBOAbL, )KUPBL, (DEPMEHTBHI).

I'eorpadus: MuHepaiibl, TOPHbIE OPO/bI, IOJIE3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus: NMUIIEeBble NPOAYKThI, OCHOBBI PALIMOHAIBHOIO IUTAHUS, MOIOLIME CPE/ICTBa,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE Ipernaparhl, MaTepuajibl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI 10 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYy4YarOLIUMUCS
IporpamMM CpeIHero o0Iero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM H MPEAMETHBIM).
HayuHo-meTonu4eckoil 0CHOBOH A1 pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS IIPOrpamMM
CpeAHero o01ero oopazoBaHus ABISAETCA CUCTEMHO-AEATEIbHOCTHBIA OIXOI.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IMpeaMeTa «XUMUs» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs BbIICICHBI
CJIEYIOIINE COCTABIISIOLINUE:

OCO3HAaHHE OOYYAIOIIMMHCS POCCHHCKOW TPakIaHCKOH HWIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAaMOOIPEIEIICHHUIO;

HaJINYME MOTUBAIMH K 00yUYEHHIO;



[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUW JIMYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPAIUINK 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh U CIOCOOHOCTH OOYy4arolUXCsl PYKOBOJCTBOBAaTbCS B CBOEHM JAEATEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, MPUCYIIUMU LEJIOCTHOW CHUCTEME XHMHYECKOTO
o0Opa3zoBaHus;

HaJIMYUe MPABOCO3HAHUS HKOJIOTUYECKOM KYJIbTYpbl U CHOCOOHOCTH CTaBUTh L€ U CTPOUTH
KU3HECHHbIE IIJIaHbI.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHSI MpeAMeTa «XUMHUS» JTOCTHTAIOTCA B €AMHCTBE yUeOHOU
U BOCIIUTATEIbHON AESITENbHOCTU B COOTBETCTBHUM C T'YMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM W HJI€AlaMH POCCHICKOr0 TI'pa)<AaHCKOro oOIIecTBa,
NPUHSATHIMEH B OOINECTBE HOPMAMHM M TPAaBUIAMHU IOBEACHUS, CIOCOOCTBYIOUIMMH IIPOLIECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YYaOIIUXCSl.

JIn4HOCTHBIE pe3yNibTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpaxaroT cHOpMHUPOBAHHOCTH
OTIbITa MO3HABATEILHON U MPAKTHUECKOH eATeIbHOCTH 00yUYaloIuXcs [0 pealn3alii NPUHATHIX B
oO11ecTBe IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

0CO3HaHUsl 00YYaIONIMMHUCS CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPABOMOPSJIKY;

MPE/ACTABJICHUSI O COLMAIBHBIX HOPMax M TMpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW IESATENIbHOCTH MPU CO3AAHMMU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U O3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI JPYTUX
MIPY aHAJIH3E PA3IUYHBIX BUJIOB YU4EOHOH NeATEIbHOCTH;

2) IaTPHOTHYECKOT 0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K UICTOPUUECKOMY U HAyYHOMY HacJIeJIUI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKOTO0 MPUMEHEHUSI XUMUU,
OCO3HAHHUSA TOTO, YTO JOCTH)KEHUS HAYKU €CTh PE3yJIbTaT JJINTENbHBIX HAOIIOACHUN, KPOIOTIUBBIX
JKCIIEPUMEHTAIIBHBIX IIOMCKOB, IOCTOSIHHOTO TPyZAa YYEHBIX U IPAKTUKOB;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B MOJYUYEHUH U MOCIEAYIONIEM aHainu3e HHhopMauu
0 MEePEIOBbIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOT'0 CO3HAHMS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAIlH, CBSI3aHHBIC C XMMHUYECKUMHU SIBJICHUSIMH, U TIPUHUMATH
OCO3HAHHBIC PEUICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIICHMBAaThb CBOE IOBEJEHUE M IIOCTYIKM CBOMX TOBapHIled ¢ MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAaHUSA LEHHOCTEeH 3J0pOoBOro U 0e30macHOro olpasza JKHU3HH, HEO0OXOJUMOCTU
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

COOJTIO/ICHUS TTpaBUiI OE€30MacHOTO O0paIlleHus C BEIIECTBAMU B OBITY, TOBCEIHEBHOM KU3HU
U B TPYAOBOM JEATEIbHOCTH;

MOHMMAHHUS LIEHHOCTH MPaBUJI MHAUBUAYAIBHOIO U KOJUIEKTUBHOI'O 0€30I1aCHOrO MOBEACHUS
B CUTYalIUAX, YTPOKAIOIIUX 3710POBbIO U KU3HU JIIOJIECH;

OCO3HAaHHUS TMOCHEACTBUM M HENPUATHUS BPEAHBIX MPHUBBIYEK (YMOTPEOJIEHUSI aJIKOTrOJIs,
HapKOTHUKOB, KYpPEHHUS);



5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEJIOBATEILCKON  ACSITEIBbHOCTH,
00111eCTBEHHO T0JIE3HOM, TBOPYECKON U APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHHH TMPAKTHYECKUX 3a7]ad  COIMAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTepeca K MPaKTHUYeCKOMY U3YUYEHHIO MPodeccil pa3TuyHOro poja, B TOM YUCIIEe HA OCHOBE
MIPUMEHEHUS MIPEAMETHBIX 3HAHUI 10 XUMUU;

YBaXEHUS K TPYyAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYI0BOH AESTEIIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BbIOOpY MHAMBUIYaJbHOH TpaeKTOpuu oOpazoBaHMs, Oymyruen
npodeccuu U peanu3alii COOCTBCHHBIX XKHU3HEHHBIX IJIAHOB C YYETOM JUYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTPEOHOCTEN 00IIIECTBa;

6) 3K0J10rM4ecKOro BOCIIMTAHMS:

HKOJIOTMYECKU 1I€JIECO00PA3HOTO OTHOUICHHSI K MPUPOJE, KaK HMCTOYHHUKY CYIIECTBOBAHHS
’KM3HU Ha 3emiie;

MOHMMAaHUS TJI00AIbHOTO XapakTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE NPUPOAHON U COLUATBHOM CpPEIbl;

OCO3HaHUsl HEOOXOJUMOCTH HUCIOIB30BAHUS JTOCTIKEHUN XUMHH Ji PEUICHHs] BOIPOCOB
palMOHAIBHOTO MPUPOIOOJIH30BAHNS;

AKTUBHOTO HENPUATUA ACHCTBUN, NPUHOCAIIUMX BpEJ OKpYKAloUIeH NPUPOIHON Cpee,
YMEHHUS TPOTHO3UPOBATH HEOJIATONPUSITHBIC HKOJIOTHYCCKHAE TMOCIEICTBUS TMPEITPUHIMAEMBIX
JIEUCTBUI U MPEIOTBPAILATh HX;

HaJU4Msl PA3BUTOIO SKOJOTMYECKOrO MBILIUIEHUS, HKOJOTMYECKON KyJIbTYphl, OIbITA
JIEATEIbHOCTH  SKOJIOTMUECKOW  HAIpPaBJICHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS UMM B
MO3HABATEILHON, KOMMYHHUKATUBHOM U COIMANBHON MPAKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
IPOTUBOCTOATH UJCOJIOTHU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM MPAKTHUKH;

MOHMMAHUA CHeUu(UKH XUMUU Kak HayKd, OCO3HaHus €€ poiu B (QOPMUPOBAHUU
palMOHATBHOIO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KaroleM
MHUpE KaK O €IUHCTBE NMPUPOJIbI U YEJIOBEKA, B IO3HAHUY MPUPOJIHBIX 3aKOHOMEPHOCTEN U pELICHUN
mpo0JieM COXpaHEeHUS MTPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYUMOCTH XHWMHUHU JJIsi COBPEMEHHOW IMBWIM3AIMH: B €€
IYMaHUCTHYECKOM HAINpaBICHHOCTH W Ba)XHOM pOJM B CO3JAAaHMHM HOBOM 0aszbl MaTepHabHOU
KyJbTYpPbI, PEIICHUU TIO0AIBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHUS UYEIOBEUYCCTBA — CBHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON U DKOJIOTHUECKON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECIICYCHUN
YCIIOBUH YCIIEHIHOT'O TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU Ka)JI0r0 4jieHa 00IIecTBa;

€CTECTBEHHO-HAYYHONM TIpPaMOTHOCTH: IOHMMAaHUS CYIIHOCTH METOJOB  IO3HAaHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh TOJy4YaeMble 3HAHUS IS
aHanM3a U 00bSCHEHUS SBICHUI OKPYIKAIOIIEro MUPa U MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOLIUXCS JAaHHBIX C LEIbI0
MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HUCIIOJIb30BATh XUMUYECKUE 3HAHUS JJI PEIICHHS MPoOJieM B
peaNbHBIX KU3HCHHBIX CUTYAIIUSIX;

MHTEpeca K ITO3HAHUIO U MCCIIEI0BATEIbCKON AESATEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENpEepbIBHOMY O0Opa30BaHUI0 M €aMOOOpa3oBaHHUIO, K
AKTHMBHOMY TMOJY4EHHIO HOBBIX 3HAHUI M0 XUMHH B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMYHbIX cepax mpoPhecCHOHATBHOMN e TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHUS YIeOHOTO peaMeTa « XUMUs» Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HauMMble I (OPMHPOBAHMS MHPOBO33PEHHS OOYYAIOIIMXCS MEXKIUCIUIIMHAPHBIC
(MeXIIpeIMeTHbIe) OOIIeHayYHbIE TOHATHS, OTPAYKAIOIIHE [IETIOCTHOCTh HAYyYHON KapTUHBI MHpa
crienuduKy METOJOB IO3HAHUS, UCIOJIB3yeMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BELIECTBO,
DHEPrHsl, SBICHUE, TPOLECC, CHUCTEMa, HAy4HbId (DaKT, MPUHILMUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIEI0BaHNE, HAOIIOIeHEe, U3MEPEHHE, IKCIIEPUMEHT U IpyTHe);

YHUBEpCalIbHbIC yueOHbIe eiicTBUS (NO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETyISTHBHBIC),
obecnieunBaromue (opmMupoBanne (QyHKIIMOHAIEHOW TPaMOTHOCTH W COLMAIBHOW KOMIIETCHIIUH
00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroONIMXCSl ~ HWCIIOJIB30BATh  OCBOCHHBIE  MEXIWCIMIUIMHAPHEIE,
MHPOBO33pPEHUYECKHE 3HAHUS M YHHBEpCAIbHBbIE Y4YeOHbIE JEHCTBUS B II03HABATEILHOH U
COIMATBHOM TIPAKTHKE.

MeranpenmMeTHble  pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH  YYCOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATHBHBIMU M PETYJIATUBHBIMU JICHCTBUSMH.

OBJajieHNe YHUBEPCAIBLHBIMH Y4eOHBIMH 03HABATEILHBIMH JIEHCTBHSIMH:

1) 6a30BbIe JJOrMYecKue AeHCTBUS:

CaMOCTOATENIFHO  (OPMYJHPOBATh M  aKTyaJM3WpOBaTh IpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENEeNATh ILENH JeSATENbHOCTH, 3alJaBas MapaMeTpbl M KPUTEPHH WX JIOCTHXKEHHS,
COOTHOCHTB Pe3yJIbTaThl IESTEIBHOCTH C TIOCTABICHHBIMH LEIISIMH;

UCIIOJIb30BaTh TPH OCBOCHHWM 3HAHWIM TNPHEMBI JIOTUYECKOTO MBIIUICHUS — BBLACIATH
XapaKTepHble TPU3HAKH TOHSATHH W  YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MIOHATHUS [Tl OOBSCHEHUS OTJCIBHBIX (PAKTOB U SIBIICHHI;

BBIOMpATh OCHOBAHMS ¥ KPUTEPUH LTS KITACCH(DUKAIMH BEIIECTB M XMMHUYECKUX PEaKIIHil;

YCTaHABIMBATh IPUYMHHO-CIICICTBEHHBIE CBA3M MEX/y N3y4aeMbIMU SIBICHUSIMH;

CTPOUTD JIOTUYECKUE pacCyXIeHHs (MHIYKTHBHBIC, I€AyKTHBHBIC, 110 aHAIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHHAX, (OPMYITHPOBATH BHIBOABI U
3aKJTFOUCHHS;

NPUMEHATh B TPOLIECCE TO3HAHMUS, WCIOJIb3yeMble B XUMHUU CHMBOJHYECKHE (3HAKOBBIC)
MOJIeNIH, TPeoOpa3oBhIBaTh MOEIbHBIE MPEICTABICHUS — XUMHUYECKUI 3HAK (CUMBOJ) 3JIE€MEHTa,
XuMuueckas (GopMmylsia, ypaBHEHHE XHMHUYCCKOH peakuud — [P PEIIeHHH Y4eOHBIX
MO3HABATEIbHBIX M MPAKTHYECKHUX 3a/1a4, PUMEHSITh Ha3BaHHbBIC MOICIbHBIC MPEACTABICHHS IS
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB N3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUHL.

2) 0a30BbIe HCCIEA0BATEIbCKHE AeHCTBUS:

BJIaJICTh OCHOBAaMH METOJIOB HAYYHOTO TIO3HAHUS BELIECTB U XUMHUYECKHX PEaKILIHUii;

dopMymMpoBaTh WENM W 33Ja4d  HMCCICAOBAHUS, WCIONb30BAaTh MOCTABICHHBIE U
CaMOCTOSTENILHO C(OPMYITUPOBAHHBIE BOIIPOCH! B KAYECTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI JUISI
(opMHUpPOBaHUS TUIIOTE3bI IO POBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKIICHH;

BJAJIETh HAaBBIKAMH CAMOCTOSITENIFHOTO IUIAHWPOBAHUS W TPOBEACHUS yUSHHUECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsS HAONIOJaTh 3a XOIOM IIpOIlecca, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €0  pe3ynbTaT, (OPMYyTHUpPOBAaTH OOOOMIEHNS W BBIBOABI OTHOCHTEIIHLHO
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JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICAOBAHMS, COCTaBJIATH OOOCHOBAHHBIA OTYET O MPOJEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYECHHYECKOW HCCIIEOBATENbCKOH W MPOEKTHOW JIeSATENbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CAaMOCTOSATENBHOMY ITOMCKY METOIOB PEIICHHS
IPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METO/I0B MIO3HAHMUSL.

3) pa6ora ¢ nunopmaumeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(pOpMAIMU (HayYHO-TIOMyJIIpHast IUTepaTypa
XMUMUYECKOTO COJEp)KaHMsl, CIpaBOYHbIE MOcoOus, pecypcbl VHTepHeTa), aHaIU3UPOBAThH
MHPOPMALIMIO PA3JIMYHBIX BUAOB U (QOPM MPEICTABICHHUS, KPUTHYECKH OICHUBATh €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTh 3ampoChl W TMPHUMEHATH pPAa3JIMYHbIE METOJIbI TPU TOUCKE U OTOOpe
uHpOpMaNnU, HeOOXOAMMOM JUTS BHIITOJIHEHHSI YI€OHBIX 3a7a4d ONMPeeIEHHOTO THIIA;

nproOpeTaTh OMNBIT MCIOJIb30BaHUA HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH H
Pa3INYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY HpeicTaBiIeHHUs HH(pOpMAIMU (CXEMBI,
rpauKy, TUarpaMMsl, TaOJIULbL, PUCYHKH U IpYTHE);

UCIOJIb30BaTh HAYYHBI S3bIK B KauecTBe CpeACTBA MpU paboTe ¢ XUMHUECKOH
uHpOpMaLKel: MPUMEHATh MEXIpeIMEeTHbIE (PU3NIECKUe U MAaTEeMaTHUECKUE) 3HAKU U CHMBOJIBI,
dopmyIbl, a0OpeBHaTypbl, HOMEHKIIATYPY;

UCTIOJIB30BAaTh M MPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OnJiaileHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BOIPOCH! IO CYLIECTBY OOCY’>KAaeMOH TeMbl B XOJi€ AMAIOra W/WIM TUCKYCCHUH,
BbICKa3blBaTh HUJ€H, (OPMYJIMPOBATH CBOM  IMPEAJIOKEHHUS OTHOCUTEIbHO  BBINOJIHEHUS
NpeJIOKEHHOH 3a/1a4H;

BBICTYNAaTh C MPE3CHTALUEH pPe3ylbTaTOB IMO3HABATENBHOU JEATEIBbHOCTH, MOIY4YEHHBIX
CaMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHUKAMH TNPH BBHITIOTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOWCTB M3yYaeMbIX BEUIECTB, pPealH3alud y4eOHOTO
NpoeKTa W (OPMYIHPOBATH BBIBOJBI IO pE3yJNbTaTaM IPOBEAEHHBIX HCCIECAOBAHUN IyTEM
COIJIACOBaHUS MO3UIMH B X0€ 00CYKAEHUS 1 0OMEHa MHEHHSIMH.

OnJiaieHHe YHUBEPCAJIbLHBIMH Pery/IsTHBHBIMH AelCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBJIATH CBOIO II03HABATENIBHYIO JESTEIbHOCTb,
ompenenss e€ LeIM U 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
IpeUlaraéMblii  aJrOpUTM JICHCTBHI TNPH BBINOJHEHUM YYEOHBIX M HCCIEIOBATENIbCKUX 3a7ad,
BbIOMpaTh Hambonee 3(pPeKTUBHBIN CIOCOO0 MX pElIeHHS C Y4ETOM MOIY4YEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUECKUX PEAKIIHAX;

OCYIIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOIICHKH.

INPEJMETHBIE PE3YJIbTATbBI

ITpenmeTHble pe3ynbTaThl OCBOCHUS Kypca « OpraHuyecKkast XUMHsD) OTPaXaroT:

Cc()OPMHUPOBAHHOCTh MPEJACTABICHUNA O XMMHUYECKOH COCTaBIIAIONICH €CTeCTBEHHO-HAy4YHOU
KapTUHBl MHpa, POJIM XUMHUHM B MO3HAHUM SIBJICHUN MPUPOJIbI, B (POPMUPOBAHUM MBIIIJICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIHMOHAJBbHOW TIPaMOTHOCTH, HEOOXOIUMOW Ui  peIIeHUs
NPAaKTUYECKUX 3a7a4 M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO H
MIPUPOJIHOM CpeliE;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHHH, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAIOIINE TTOHSTHS
(XMMHYECKUIT 3JIEMEHT, aToM, OJJEKTpOHHAas oOO0OJoYKa aTomMa, MOJIEKyJa, BaJIeHTHOCTH,
AJIEKTPOOTPHULIATENIBHOCTh, XUMHMUYECKast CBsI3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
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COKpaIléHHast), MOJib, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YITIEpOIHBINA CKeNeT, (yHKIMOHATIbHAS
IpylIIa, pajauKai, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUH Psill, TOMOJIOTH, YIJIEBOJLOPOIbI, KUCIOPOL
U a30TCOJEpkKALIUE COCIUHEHUsI, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMS); TEOPUU U 3aKOHBI (Teopusi CTpoeHHs opraHumueckux BemectB A. M. byrtieposna,
3aKOH COXPAaHEHHUs MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUI A3BIK XHUMUH;
MHUPOBO33PEHUYECKUE 3HAHMA, JIe)KAIIUE B OCHOBE IIOHUMAaHUS HNPUYUHHOCTH M CHUCTEMHOCTH
XMUMUYECKUX SBJIEHUH, (aKkTosornyeckue CBEACHUS O CBOMCTBAaX, COCTaBe, NOJIYYEHUU U
0€30IaCHOM HCHOJIb30BAHUM BAKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY W NPAKTHUYECKOM
JIeATEIIbHOCTH Y€IIOBEKA,

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHATHUH, YCTAaHABIUBATh MX
B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IIOHATHS IIPU OIMCAHUHM COCTaBa, CTPOCHUA M
MPEBPAILCHUI OPraHUYECKUX COEIUHEHHI;

C()OPMHUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUUYECKYH0 CHUMBOJMKY JJsI COCTaBJIECHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYJI OpraHUYECKUX BEILECTB U
YPaBHEHHUH XMMHYECKUX PEAKLUM, U3rOTAaBIMBATh MOJEIHA MOJIEKYJ OPraHMYECKHUX BELIECTB U
WJUTFOCTPALIMY UX XMMUYECKOIO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh IMPHUHAIICKHOCTh W3YUYEHHBIX OPraHMYECKHX
BEIIECTB 10 HUX COCTaBYy M CTPOCHUIO K OINpeneN€éHHOMY KJaccy/Tpylmne COeIUHEHUH
(YryiieBoaopo/ibl, KUCIOPOJ U a30TCO/IEPKALNE COSANHEHNS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS),
JaBaTh UM Ha3BaHusl 1o cucrematndeckor Homenkinarype (IUPAC), a Takxe mnpuBOIUTH
TPUBHAJIbHBIE HA3BAHUS OTAEIbHBIX OPraHUYECKUX BELIECTB (ITWUJIEH, IPONMIIEH, AalleTUJIEH,
STUJICHIJIMKOIIb, TIULIEPHH, (heHO, popManbIeru, aueTaabAerul, MypaBbUHas KUCIOTA, YKCYCHAsI
KHCJIOTa, OJEMHOBAsi KUCIIOTa, CTEAPUHOBAsl KUCIIOTA, TJI0K03a, (GPyKTO3a, Kpaxmal, LeJUII03a,
TJIAIIHH);

C(OPMHUPOBAHHOCTh YMEHHUS OIpPEICNATh BHUAbBl XUMHUECKOW CBA3M B OPraHMYECKHX
COEIUHEHMSIX (OMHAPHBIE U KPAaTHBIE);

C(OPMHPOBAHHOCTh YMEHHUS TPHUMEHATh IMOJIOKEHHUS TEOPUU CTPOCHHS OPraHHMYECKUX
BemectB A. M. BbytnepoBa st 0ObSICHEHHSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHMSI; 3aKOH COXPAaHEHHS MACCHI BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NUECKUE U XUMUYECKHE
CBOWCTBA TUIHUYHBIX MPEICTAaBUTENECH pa3IMYHbIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STUJIEH, MNpPONWIEH, aueTwieH, OyramaueH-1,3, MetunOyranuen-1,3, OeH30JI, METaHOJ, 3TaHOI,
STUJICHIJIMKONb, TIUIEpPUH, (PEeHON, aleTanberu, MypaBbUHas U YKCYCHasi KHCIOTBI, TJIIOKO03a,
Kpaxmajl, LeJIJII0J103a, aMUHOYKCYCHasi KHUCJIOTa), WUIIOCTPUPOBATh I'€HETUYECKYIO CBS3b MEXIY
HUMH YPaBHEHHMSIMHU COOTBETCTBYIOUIMX XMMMUYECKUX PEAKUUN C HCIOJIb30BAHMEM CTPYKTYPHBIX
(opmyu;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh UCTOUHUKH YIJIEBOJOPOIHOTO ChIPbs (HEPTS,
IPUPOAHBIN Tra3, yroije), CHOcOObl MX NEpepabOTKM M IMPAKTUYECKOE HMPHUMEHEHHE IPOAYKTOB
nepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS MO0 XUMHUUECKUM YpaBHEHHSIM (MacChl,
00bEMa, KOIMYEeCTBAa UCXOJHOTO BELIECTBA MIIM MPOAYKTa PEAKIUU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOHBIX BEIIECTB WM IIPOJYKTOB PEAKIUN);

c(OPMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHWNA 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU IIPU W3YUYEHHUH BEILECTB U XUMHUUYECKUX SIBJICHUN (HaO01eHue,
U3MEpPEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE), UCIIOJIb30BaTh CUCTEMHBbIE XUMHUYECKUE 3HAHUA IS
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MPUHATUSL PELICHUA B KOHKPETHBIX >KU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEHIECTBAMU M HUX
MIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUU COOJIOaTh MpPABHJIA ITOJIb30BAHHUS XWMUYCCKOW TOCYION U
nabopaTOpHBIM O0OpPYJOBaHUEM, a TaK)Ke MpaBMiia OOpaIIeHUs] ¢ BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh U BBHINONHITH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallleHus: OPraHUYECKUX BEIIECTB MPU HATPEBAHHMM, TOJYyYEHHE STHUIIEHA U M3Y4YEHHE €ro
CBOWCTB, KaUECTBEHHBIC PEAKIIMM OPraHUYECKUX BEUIECTB, JeHATypalus OCJIKOB MPU HarpeBaHUH,
[[BETHBIC PEAKIMK OEIKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH 0€30MaCHOCTH MPHU OOpalleHUH
C BeHIeCTBAMH M JIA0OPATOPHBIM OOOPYIOBaHHEM, IPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (OpME 3alMCH YpaBHEHUH COOTBETCTBYIONIMX peakmuid U (HopMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYI0 HHGOpPMAIUIO,
MOJTy4aeMy0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHdopmanmu, HTEpHET U Ipyrux);

chOpPMUPOBAHHOCTh YMEHUW COONIOJATh MpPaBHJIA HSKOJOTMYECKH IIEeJIeCO00pa3HOro
MOBEJCHUSA B OBITY U TPYIOBOW [EATEIHHOCTH B LEISIX COXpPAaHEHHs CBOETO 3I0POBbS U
OKpY>Karolllel MPUPOAHON Cpelbl, OCO3HABaThb OINACHOCTb BO3JECHCTBUS HAa JKMBBIE OpPraHU3MBbI
ONPEACIIEHHBIX OPraHUYECKUX BELIECTB, MIOHUMAas cMbIci mokasaresns 11K, noscHaTe Ha npumepax
CIoCOOBI YMEHBIIICHUS U MPEAOTBPAIECHUS UX BPEAHOTO BO3ACHCTBUS Ha OPraHU3M YeJIOBEKa;

JUIsT OO0yYaromUXCcsi C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI: YMEHHE MPHUMEHSTH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHHIA;

JUTSL CJETIBIX M CIAO0OBUIAIIMX OOYYaIOUIMXCA: YMEHHUE HCIOJIb30BaTh PEIbe(PHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiina mis 3anucu XumMuueckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m Kontpoabnbie | IlpakTuyeckue
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOM XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTAHNYECKUX COCUHEHUN A. 6
M. Bytneposa
Hroro no pazneny 6
Pasnen 2. YraeBoaopoabl
2.1 [IpenenbHbIE YIIIEBOAOPOILI — AJTKAHBI 4
27 HenpenenbHble yrieBog0pOAbL: aJTKEHBI, 12 |
' AJIKaIUCHBI, aJTKUHBI
2.3 ApoMaTH4eCKHE YTIE€BOI0POIbI 4
24 [IpupoHbIe HCTOYHUKH YTIIEBOJOPOAOB U 6 1
' uXx nepepadoTka
Hroro no pazneny 26
Pasznea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus
3.1 Cnuptsl. ®enon 6
Anpnerunsl. KapOOHOBBIE KUCIOTHI.
3.2 P 14 1

Crnoxubie 3¢upsbl
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33 VYriesozsl 6
Hroro no pazneny 26
Pa3znea 4. A3oTcoaepxkainiue oprannyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 6
Hroro no pazneny 6
Pa3pnen 5. BeicokoMoJIeKYJIsIpHBIE COCAUHEHHS

5.1 ITnactmaccel. Kayuyku. Bonokna 4
Hroro no paszneny 4
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacos DJIeKTPOHHbIE
Ne Mara nudposeie
Tema ypoka KonTtpoabnbie | IIpakTnuyeckn
n/n Bcero H3YYeHUS o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypchl
10 [IpeameT opraHMYECKON XHUMUH, €€ 9 01.09.25
BO3HMKHOBEHUE, Pa3BUTHE U 3HAYCHHE 03.09.25
Teopust cTpoeHUs OPraHUuYECKUX 08.09.25
3-4 coenunenuit A. M. BytiepoBa, e€ 0oCHOBHbIE 2 e
MOJIOKCHMUSI 10.09.25
[TpencraBnenue o kiaaccupuKaiuu
5.6 opraHuyeckux BemiecTB. Homenkmarypa 9 15.09.25
(cucremaTnyeckasi) U TpUBHUAJIbHBIE 17.09.25
Ha3BaHUS OPraHUMYECKUX BEIIECTB
7.8 AJIKaHBI: COCTaB U CTPOCHUE, 9 22.09.25
TOMOJIOTUYECKHUU PAJT 24.09.25
v § 29.09.25
€TaH ¥ 3TaH — NPOCTEHIINe
9-10 P 2 01.10.202
NPEICTaBUTEINN AJIKAaHOB
)
06.10.202
. )
11-12 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 2
08.10.202
)
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OTWJIeH U NPONUIEH — IpocTeiine

13.10.202
5

13-14
NPEJICTaBUTEIIN AJIKEHOB 15.10.202
)
20.10.202
15-16 [pakTrueckas padota Ne 1. «Ilomyuenne 5
STUJICHA U U3Y4YEHHE €r0 CBOWCTBY» 22.10.202
5
05.11.202
Ankanuensl. bytaauen-1,3 u 5
17-18 meTunoytaauen-1,3. [lonyuenue
10.11.202
CHHTETUYECKOTO KaydyKa U PEe3UHbBI
)
12.11.202
AJKUHBI: COCTaB U 0COOEHHOCTHU CTPOEHMS, 5
19-20 TOMOJIOTHYECKHUH Psijl. AIETHIICH —
N 17.11.202
NPOCTEHIIHIA TIPEICTABUTEIH ATKHHOB
5
19.11.202
91-99 Berurciaenus mo ypaBHEHHIO XMMHUYECKON 5
peakIuu 24.11.202
)
26.11.202
93-94 ApeHbl: 6eH3011 U TOJIy0JI. TOKCHYHOCTD 5
apeHOB 01.12.202
)
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['enernyeckas CBSI3b YTIEBOIOPOAOB,

03.12.202
5

25-26 MPUHAJICKAIIUX K PA3TUYHBIM KJIaccam 08.12.202
5
10.12.202
[TpupoHbIC HCTOYHHUKH YTIICBOAOPOIOB: 5
27-28 MIPUPOJIHBIN Ta3 U TMOMyTHBIC HEPTSIHBIC 15.12.202
raspl, HeQ)Th U MPOLYKTHI €€ epepaboTKu 5
17.12.202
[TpupoHbIC HCTOYHHUKH YTIICBOAOPOIOB: 5
29-30 MIPUPOIHBIN ra3 U IMOMyTHbIC HePTIHbIC
bup YTHHIC Hep 22.12.202
ra3bl, HEQTh ¥ MPOIYKTHI €€ repepaboTKu
5
24.12.202
KonrponbHas pabora 1o pasaeiy 5
31-32
«YTIJIeBOAOPOIBDY 29.12.202
5
12.01.202
33.34 [IpenenbHbIC OJHOATOMHBIC CIIUPTHI: 6
METaHOoJI U 3TaHoi. BogopoaHas cBs3b 14.01.202
6
" 19.01.202
3536 HOTOATOMHBIE CITUPTHI: ITUIICHTJIUKOJIb U 6
TITULEPUH
21.01.202
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6

26.01.202
37.38 ®eHo: cTpoeHUE MOJIEKYJIbl, PU3NYECKUE U 6
XAMUYECKHE CBOKMCTBA, MPUMEHEHHE 28.01.202
6
02.02.202
Anpreruasl: GopMalbIAETHI U alleTaIbICTHI. 6
39-40
AnietoH 04.02.202
6
09.02.202
41-42 OnHOOCHOBHBIE Npe/ieTbHbIe KapOOHOBBIE 6
KHCJIOTBI: MypaBbHHAs M YKCYCHAsI 11.02.202
6
16.02.202
43-44 [TpakTryeckas padora Ne 2. «CBoiicTBa 6
pacTBOpa YKCYCHOW KUCIIOTBD) 18.02.202
6
25.02.202
CreapuHOBasi M OJIGMHOBAS KUCIIOTHI, KaK 6
45-46 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
02.03.202
KHCJIOT
6
M 5 04.03.202
47-48 blJ1a KaK COJIA BLICIHI/I\)'( KapOOHOBBIX 6
KHCIIOT, X MOMoLIee JeiicTBre
11.03.202
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6

16.03.202
Crnosxabie 3(UPBI KaK TPOU3BOIHBIC 6
49-50 KapOOHOBBIX KUCIIOT. [ MAPOIIH3 CIOXKHBIX
18.03.202
a¢upoB
6
23.03.202
51.52 XKupsl: THAPOIN3, TPUMEHEHHE, 6
OMoIOrryYecKas pojb JKUPOB 25.03.202
6
06.04.202
VYrneBoabl: cocTaB, KjlacCUPUKAIUS. 6
53-54 Baxueiinire npeacTaBuTeINn: TIOKO3a,
08.04.202
dbpykTo3a, caxaposa
6
13.04.202
5556 Kpaxmai u 1esuirono3a Kak IpUpoTHbIC 6
MOJIUMEPBI 15.04.202
6
KonTponbnas pabota mo pazueny 20.04.202
57.58 «Kucnopojcoaepkaie opraHuyecKmue 6
COEIUHEHUS/ BcepoccnﬁCKaﬂ IPpOBEPOIHAs 22.04.202
pabora 6
O611ast XapaKTePHCTHKA a30TCOIEPIKAINX 27.04.202
59-60 OpraHuYecKuX coequHeHul / Beepoccuiickast 6
npoBepouHasi paborta 29.04.202
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6

04.05.202
6
61-62 AMUHBL; METWIAMUAH U AHUJIHUH 2
06.05.202
6
AMUHOKHCIIOTHI KaKk aM(pOTepHbIE 11.05.202
OpPraHUYECKUE COCTUHCHHUS, UX 6
63-64 ouosiornyeckoe 3Hauenue. [lentuasl. benku 2
KaK [PUPOIHBIC BHICOKOMOJICKYJ/ISIPHBIE 13.05.202
COEIMHEHUS 6
18.05.202
65-66 OCHOBHBIE IOHATUSA XUMUN ) 9 6
BBICOKOMOJICKYJIIPHBIX COCTMHECHUI 20.05.202
6
25.05.202
OCHOBHBIE METO/IBI CHHTE3a 6
67-68 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 2
[TmacTmaccel, kKayuyyKkd, BOJIOKHA 25.05.202
6
OBIIEE KOJIMYECTBO YACOB I10 63
ITPOTPAMME
2
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MPOBEPSAAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kona "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOI MPOTrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yabTarta

1 TeopeTnyeckue OCHOBBI OPraHMYECKOM XUMHUH

CdhopmupoBaHHOCTh TPEACTABICHUH O XUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIU XUMHUU B MO3HAHUM SIBIICHUI
11 npupobl, B (HOPMHUPOBAHWHM MBINUICHUSI W KYJBTYPHl JIHYHOCTH, €&
' (GYHKIIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOOUMOW Ol  pelieHus
MPaKTUYECKUX 3a7a4 M OKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHUS K

CBOEMY 3/I0POBBIO M IIPUPOIHON cperie

Brnanenune cucrtemMoil XMMHYECKHMX 3HAHMH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloIIHe IIOHSATHS (Monekyra, BaJICHTHOCTb,
AJIEKTPOOTPUIATEIBHOCTD, CTEIIEHh OKUCIICHUS, XUMUYECKas CBS3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJSIpHBI ~ 00BEM,  YIVIEpOJAHBIH  CKEJNeT,
byHKIIMOHATBHAS rpyInmna, paaukan, nu30Mepus, H30MEpHI,
FOMOJIOTUYECKUN  psii, TOMOJIOTH, YIJEBOJIOPOIbI, KHUCIOPOA- U
12 a30TcojiepXKaIlie COCTUHEHHs, OWOJOTHYECKH aKTHBHBIC BEIIECTBA
' (yrneBonpl, XUpbHI, O€IKH), MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE ~ COCIMHEHHMS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpPOEHHUs opraHudecknx BemecTs A.M. bytueposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUN S3BIK XUMHUH, (HAKTOJOTUUECKHE
CBEICHHMS O CBOICTBaX, COCTaBe, IIONy4YeHUH U  OE30MaCHOM
WCTIOJIb30BAaHUM BOKHEHIIMX HEOPTaHUYECKUX U OPraHMYECKHUX BEIECTB

B OBITY M IPAKTUYECKOHN JIEATEIILHOCTH YEIOBEKA

C(l)OpMPIpOBaHHOCTL YMCHI/Iﬁ BBISABIIITE XapaKTCPHBIC ITPU3HAKU HOHHTHﬁ,
13 yCTaHaBJIMBAaTb HX B3aMMOCBA3b, MHCIOJB30BATh COOTBETCTBYIOIIUC

IOHATUS IIPM  OIHCAaHUM COCTaBa, CTPOEHUS U  IPEBPALLCHUU

OpraHMYECKUX COCTUHECHUI

c(hOPMUPOBAHHOCTh YMECHHI UCTIOIH30BAaTh XUMUYECKYI0 CUMBOJIUKY IS
COCTaBJCHHsSI  MOJEKYJSIPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTOM,
1.4 COKpaméHHOW) (opMyslT OpraHMYEeCKHX BEIIECTB U  YPaBHCHHUU
' XUMHYECKUX PEaKUUd, M3TOTABIMBATh MOJEIH MOJIEKYJ OPraHUYeCKHX
BEMIECTB U WUIIOCTPAIIMM WX XHMHUYECKOTO W MPOCTPAHCTBEHHOTO

CTPOCHUS

C(l)OpMPIpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MPUHAJJIC)KHOCTD

1.5 HN3YUYCHHBIX OPraHM4Y€CKHUX BCIICCTB IO HX COCTaBy M CTPOCHHIO K

oIpeesIEHHOMY KJlaccy (Tpynne) coeauHeHnH (YIieBo10pOobl, KHCIOPO
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U a30TCOJAEpKAIlME COEAMHEHHUS, BBICOKOMOJIEKYJISAPHbIE COETUHEHHUS),

JlaBaTh UM Ha3BaHUs 10 cucteMarnueckor Homenkinarype (IUPAC)

1.5

ChopMUpPOBaHHOCTh YMEHUS ONpEAENATb BHUIbl XUMHUYECKOM CBS3U B

OpPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KPATHbIE)

1.6

ChopMUpPOBaHHOCTh YMEHUSI TPUMEHAThH: MOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemectB A.M. BytiepoBa i 00bsCHEHHS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MACChI

BCIICCTB

YrieBogoposl. Kucnopoaconepxarniue u a30TCOJIepKaIIne

OpraHu4C€CKuC COCINUHCHU . BLICOKOMOJIGKYJIHPHBIG COCOAUHCHUA

2.1

ChopmupoBaHHOCT, YMEHUN TPUBOJAUTH TPUBUAIBHBIE Ha3BaHUS
OTNIETTbHBIX OPraHUYECKUX BEIIECTB (ITWIIEH, TMPOMWICH, AalleTHJICH,
ATUIICHTIIUKONb, TIHIEpUH, ¢eHon, GOopManbAeTHa, aleTalbIer I,
MypaBbHUHAs KHUCIIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBas KHCIOTA,
CTeapuHOBasl KHCIIOTa, TJIIOK03a, (PYKTO3a, KpaxMmani, I[eJUTII03a,

TJIAIIAH)

2.2

ChopMmupoBaHHOCT, yMEHHMM XapaKTEepH30BaTh COCTaB, CTPOCHHE,
buznyeckue M XUMHUYECKHME CBOWCTBA THUIUYHBIX MpPEICTaBUTENCH
pa3IMYHBIX KJIACCOB OPTaHWYECKHX BEMICCTB (METaH, JTaH, OSTHJICH,
NpOMWICH, ameTwieH, OyraaueH-1,3, wmerunOyraauen-1,3, OeHzomn,
METaHOJI, 3TaHOJ, STHUJICHIJIMKOJb, TJUICPUH, (EHOJ, aleTalbIerHI,
MypaBbHHAss W YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMmay, IIeJUTI0I03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)
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CdopMUpPOBaHHOCTh YMEHHUS WUIIOCTPUPOBATH TEHETUYECKYIO CBSI3b
MEKY TUINIUYHBIMU MPEACTaBUTEISAMU Pa3JIMYHbIX KJIACCOB
OPraHMYECKUX BELIECTB YPAaBHEHUSMHU COOTBETCTBYIOLIMX XUMHUYECKUX

peaKIuii C UCIIOIB30BAHUEM CTPYKTYPHBIX (hopmyt
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CdhopmupoBaHHOCTH yMEHUs XapaKTepHU30BaTh HUCTOYHUKHU
YTJIEBOJIOPOIHOTO ChIPbs (He(PTh, MPUPOAHBIN Ta3, yTrojib), CIIOCOOBI HUX

nepepaboTKU U MPAKTHYECKOE IPUMEHEHUE MPOTYKTOB MepepaboTKU

XuUMHS U KU3Hb. PacyéTol

3.1

ChopMupoBaHHOCTh YMEHUH Bia/leTh CHUCTEMOM 3HaHMI 00 OCHOBHBIX
METOJIaX HAy4YHOrO IO3HAHUS, WCIOJIb3YEMBbIX B XUMHUHU IPH H3YYEHHUU
BEIIECTB M  XUMHUYECKUX SBJICHUH (HaOJoJeHHe, H3MepeHHe,
HKCIEPUMEHT, MOJETUPOBAHUE), UCIOIb30BATh CUCTEMHBbIE XMMUYECKHE
3HAHUS JJISl IPUHATHUS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,

CBA3aHHBIX C BCUICCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopMupoBaHHOCTP yMEHHUU COOJIOIATh TpaBWiIa  IOJH30BAHUSA

XUMHUYECKOU HOCy,Z[Oﬁ n J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM, a TaKxXe

23




ImpaBujia 06paH_[CHI/I$I C BC€HIECTBAMU B COOTBETCTBHUH C HHCTPYKIUAMHU I10

BBITIOJIHCHHIO JIa60paTOpHBIX XUMHNYCCKHUX OIIBITOB

33

ChopmupoBaHHOCT, YMEHHI IUIAHUPOBATh M BBIMOIHATH XUMHUYECKUN
AKCIIEPUMEHT (TpeBpallleHusl OPraHUYECKUX BELIECTB MPU HArpeBaHHH,
MIOJIyYE€HUE JTUJIEHA M H3Y4YEHHME €TI0 CBOMCTB, KauE€CTBEHHBIE PEaKIMH
OpraHUYECKUX BEILIECTB, JeHATypalus OeIKOB MpU HArpeBaHHUH, [IBETHBIE
peakuy OENKOB) B COOTBETCTBHM C MpPAaBUJIAMU TEXHHUKH 0€30IaCHOCTHU
npu OOpallleHuH C BeleCTBaMU W JaOOPaTOpPHBIM 000PYIOBAHUEM;
MIPEJICTABIATh PE3yJIbTaThl XUMHUUECKOIO SKCIIEPUMEHTa B (hopMe 3arucu
YPaBHEHUH COOTBETCTBYIOIIMX peaKkUuil U (OpMYJIHPOBATH BBIBOJBI HA

OCHOBE ITHX pPe3yJbTaTOB

3.4

ChopMUpOBaHHOCTh YMEHUI MPOBOAWUTH BBIYHUCICHUS 10 XUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIIH
MIPOAYKTa peakliiu M0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3

HCXOAHBIX BCHICCTB UJIK IIPOAYKTOB peaKI_II/II/I)

3.5

ChopMHUPOBaHHOCTh YMEHHH KPUTHYECKH AHAIN3UPOBATH XMUMHUYECKYIO
MH(POPMALIUIO, MTOyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpPEICTBA MacCOBOU

uHpopMmaiuu, cetb UHTEpHET U Apyrue)

3.6

CdopMuUpOBaHHOCT yMEHUH COONIOAATH TMpaBUja  AKOJOTUYECKH
11eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYAOBOM AEATENBHOCTU B LIEIIX
COXpAaHEHUsI CBOEr0 3JI0POBbS W OKPYKAIOUIEH NPUPOJHON CpEebl,
OCO3HaBaTh  ONACHOCTb  BO3ACWUCTBHUA  HA  JKUBBIE  OPraHU3MBbI
Onpeaen€HHbIX OPraHMYECKUX BEUIECTB, MOHMMAas CMBICH MOKa3aTems
ITJAK (mpenenpHO AOMYyCTHMMOM KOHILIEHTpAlMM), MOSCHATh HAa IpHUMepax

CIIOCOOBI YMCHBIICHUS U MPEAOTBPALICHHUA UX BPCIAHOI'O BO3JICHCTBUS Ha

OpraHu3M 4€JI0OBCKa

MNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA 10 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHquCKOfI XUMHNHN

1.1

[Ipenmer opraHHYecKOM XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE U 3HAUYCHHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHalIOB. TeopHs CTpPOEHHUs OPraHMYECKHUX

coenuHeHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOXKECHUS

1.2

CtpykTypHble (OpMyJBl OpraHMYecKHX BemecTB. ['omonorus, wuszoMepus.
XuMHu4deckasi CBsI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHBIE M KpaTHBIC

cBs3u. [IpencraBnenue o KaccCUpUKAIMA OPTaHUYECKUX BELIECTB

1.3

Homenknatypa opraHu4ecKkux COeIWHEHUH (CHCTeMaTHyeckas) W TPUBHAJIbHBIC

Ha3BaHUS BaKHEUIITNX HpeI[CTaBI/ITeﬂeﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

YrieBoaopoibl
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2.1

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psai. MeTaH U 3TaH — NpocTeime
NPEJCTaBUTENIM QAJIKAHOB: (PU3UYECKHE M XUMHUUYECKHE CBOWCTBa (peaKiuu

3aMCIICHUA U FOpeHI/If{), HaXO0XXICHHUC B IIpUPOAC, TIOJTYUCHUEC U IIPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psiA. OTHIEH U MPONUJIEH —
NpOCTEHIINE TNPEACTABUTEIN AJKCHOB: (PU3MUYECKHE M XUMHYECKHE CBOWMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTC€HUPOBAHUS, TUApPATAIUH, OKUCICHHUS U

HOJII/IMepI/I?»aI_[I/II/I), TIIOJIYUYCHHUEC U MPUMCHCHUC
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Ankanuensl: Oyrtammen-1,3 u MetunOyramueHn-1,3: cTpoeHue, BaxHeHIIne
XUMUYECKHE CBOMCTBA (peakius noaumepusanun). [lomydeHrne cCMHTETHYECKOTOo

KayuyyKa U Pe3HMHBI
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AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHMS, FOMOJIOTUYECKUH Psil. ALETUIIEH —
NPOCTEHIINK TIPEeICTAaBUTENh AJKHHOB: COCTaB, CTpOeHHE, (u3nueckue u
XMMUYECKHE CBOIMCTBA (peakUMy THAPHUPOBAHNUS, FAJIOTEHUPOBAHUS, THpATalIUY,

TOpEeHUs), OJyYeHUE U IPUMEHEHHE

2.5

Apenbl. benszon: cocraB, cTpoeHHe, (U3MYECKHE W XMMHUYECKHE CBOMCTBa
(peakuuu raJoreHUpPOBaHUS U HUTPOBAHUS), MOIyYeHHE U npuMeHeHue. Tomyout:
cocTaB, CTpoeHHe, (u3MyecKkMe ©  XUMHYECKHE CBOMCTBa  (peakiuuu
raJlOTeHUPOBAaHUS W HUTPOBaHUs), MOJY4YEHHE WM TNPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXAY YIJIEBOJOPOJAMH, MNPUHAUIEKAINIUMU K

Ppa3JIMYHBIM KJIacCaM

2.6

[IpupoIHbIe UICTOYHUKH YTIIEBOIOPOI0B. [IpHpOHbIii Ta3 U MOy THBIC HE(TAHBIC
ra3el. Hedtp u e€ mpoucxoxaeaune. CrocoObl mepepaboTKi HEPTH: MEPETOHKA,
KPEKHUHT (TePMUYECKUH, KATaJTUTHYECKHIA), MUpou3. [IpoayKThl mepepaboTKu
He(TH, UX NPUMEHEHHE B IMPOMBIIIJICHHOCTH U B ObITy. KameHHbIl yronp u

HPOAYKTHI €r0 nepepadboTKu

Kucnopoconep:xaiye opraHn4eckiue coeAMHEHNs

3.1

HpeHeHBHHe OIHOATOMHBIC CIIMPTHI. MeTaHoa ¥ 3TaHOM: CTPOCHHC, (I)I/ISI/I‘ICCKI/Ie
u XHUMHUYCCKUC CBOICTBa (peaKIII/II/I C AKTUBHBIMHA METalJlaMH,
TaJIOr€cHOBOAOpOAaMU, FOpeHI/Ie), IMPUMCHCHUC. BO,Z[OpO,Z[HBIC CBiA3U MCKIAY
MOJICKYJIaMH CITMPTOB. ﬂeﬁCTBHe MCTAHOJIa W 3TaHOJIa Ha OpraHu3M YCJIOBCKaA.
MHoroatoMHbIe CIIMPTHL. OTUIICHTIINKOJb U TJIMLICPHUH: CTPOCHUC, (bI/IBI/I‘-ICCKI/Ie u
XUMHNYCCKHUC CBOMCTBaA (BBaHMOHeﬁCTBHe (&) mICJIOYHBIMU MCTalllaMu,
KauCCTBCHHAA pCaKUusd Ha MHOI'OAaTOMHBIC CHI/IpTI)I). I[ef/'ICTBI/Ie Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/Ie TIIMIECPpHUHA U OTUJIICHITIUKOJIA

3.2

®deHo:  CTpOEHHE MOJICKYJbI, (U3UYECKHEe ¢ XUMHYECKHE CBOWCTBA.

Tokcnunocts (eHomna. [Ipumenenue penona

3.3

Anbaeruipl U1 KeToHbI. DopMabIAeTHI, alleTaNbJACTH: CTPOSHUE, (U3HICCKUE H
XUMUYECKHE CBOMCTBA (PEaKlMU OKUCICHUS U BOCCTAHOBJICHMSI, KQU€CTBECHHBIC

peaKLII/II/I), IMMOJIYUYCHHUEC U IPUMCHCHUC
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3.4

OOHOOCHOBHBIE TpefeTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCyCHas
KUCJIOTBI: CTPOCHUE, (pU3nUecKre U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00IIMe IS
KJlacca KHCJIOT, peakius JTepuduKanuu), TMOJyYyeHHe U IpHUMEHEHHeE.
CreapuHOBast ¥ OJICMHOBAs KHUCJIOTHI KaK IMPEICTABUTEIH BBICIIMX KapOOHOBBIX

KHCJIOT. MbllIa KaK COJIM BBICIIHX I(ap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefcTBHE

3.5

CrnoxHble 3(¢Upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOMKHBIX
adupoB. Kupsel. ['maponmus xupos. [Ipumenenue xupoB. buonorudeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KiaccuUKaius yrieBojoB (MOHO-, IU- U IOJIUCAXapUIbl).
['moko3a — mpocTedmuii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
(bu3NYecKue U XUMHUYECKUE CBOMCTBA (B3anmoaeiicTeue ¢ ruapokcuaom meau(1l),
OKHCIICHHE aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccranoBnenwue,
Opo’keHHE TIIOKO3blI), HAXOXKIACHHE B MPUPOJAE, MPUMEHEHHE, OHOIOrHYecKas
poab. dotocunTe3. PPyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxman u 1eiuirono3a Kak
npupoansie nosumepbl. CTpoeHHe Kpaxmana U Iemnono3sl. dusnyeckue u

XUMUYECKHE CBOMCTBA Kpaxmasia (THAPOJIN3, KAUYeCTBEHHAS PEAKIIHSI C HOJIOM)

A30Tcoz[ep>1<aume OpTraHU4YCCKUC COCAUHCHU A

4.1

AMUHOKHCIIOTHl KaKk amM{(OTepHBIE OpraHudeckue coenuHeHus. Dusmueckue u
XMMUYECKHE CBOWCTBAa aMMHOKHCIOT (Ha ImpuMepe INuIMHA). buonoruyeckoe

3HAYCHHUEC aMUHOKHUCIIOT. HGHTI/II[BI

4.2

benkn Kkak TpUpOOHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAs W TpPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJIKOB:

TUIPOJIN3, ICHATYpallusl, KAYECTBEHHBIE PEAKIIMU Ha OCJIKU

BricokOMONEKy I pHbIE COeAMHEHUS

5.1

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEPU3ALNU, CPEIHSAS MOJICKYIIpHas
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJIAPHBIX COCAMHEHUN —

MMoJIMMEpHU3aluAa U IMOJIMKOHACHCALUA
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SKCHepI/IMeHTaHBHLIe MCTOABI H3YYCHHA BCHICCTB HU HUX npeBpameHHﬁ:
O3HAaKOMJICHHUE C 06p331_[aMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

KayuyKoB. [lomyueHne cCMHTETHYEeCKOr0 KayuyKa U Pe3UHbI
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