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1.INIOACHUTEJIBHASA 3AIIMCKA
O0mas xapakrepucTuka yueOHOro npeamera « XuMHsD»

[IporpamMma 1o XuMuu Ha ypoBHE cpeaHero odmiero oopazoBanus (10 kiacc 0a30BbI YPOBEHB)
pa3paboTtana Ha ocHoBe DenepanbHOTO 3aKkoHA OT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuU B
Poccuiickoit  ®epepanun», TpeOoBaHMM K  pe3yabTaTaM  OCBO€HHUs  (eaepanbHOU
o0pa3oBaTeNIbHOM mporpamMmbl cpenHero obmiero oopazoBanus (POIT COO), nmpencTaBicHHBIX B
®denepanbHOM TrocygapcTBeHHOM obOpaszoBatenbHoOM cranaapte COO, ¢ yuérom Konmeniuu
npernoaBaHusl yuyeOHOro npeaMera «XuMHsS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit
®denepanyy, peaau3yroliX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPaAMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pasButHs BocnuTaHus B Poccuiickoit ®enepanmu Ha nepuoa g0 2025 roma»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJIOB K pa3pabOTKe MNporpaMMbl MO XHMHMH, K OIPEICNICHUIO0 0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCOUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» aia 10 kmacca Ha 6a30BOM YpOBHE COCTABWIIM KOHIENTyalbHbIE mojoxkeHuss OI'OC
COO o B3auM00OYCIOBIEHHOCTH LEJEH, COJIep>KaHusl, pe3ylIbTaTOB O0y4eHHs] U TpeOOBaHUH K
YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM 4YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyIbTYphI
YeloBeKa, a TaKKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHS K CBOEMY 3/I0pOBbIO U
pUpoAHOH cpere. Peanusyercs xumuueckoe o0pazoBaHue 00y4arommuXcsi Ha YpOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOpPOTO OIpeNeieHbl B MpoTrpaMMe 0 XUMUU C Y4E€TOM crenupuKkd HAyKd XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MaTepUATbHOM KHU3HU OOLIECTBA, a TAKXKE C YUYETOM OOIIUX
1enei ¥ MPUHIMIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro 0OIIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYIO0 pPOJib B COBPEMEHHOM
LUMBUIIU3ALMU, B CO3JaHUU HOBOM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE LIETIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MUpPE Kak O €IUHCTBE MPUPOJABI U YEIOBEKa, KOTOpoe (HOpMUPYETCS] B XUMUU
Ha OCHOBE MOHMMAHHUS BELIECTBEHHOI'O COCTaBa OKPYXKAIOUIEr0 MUpPA, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOJAEWCTBYSI C JAPYTUMH €CTECTBEHHBIMM HAyKaMH, XHMHS CTajia
HEOTHEMJIEMON YacTbl0 MHUPOBOUM KYIbTYPHI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KU3HU Kakaoro uieHa oOmiectBa. CoBpeMeHHas XUMHS KaKk HayKa CO3MJaTellbHas, KaKk Hayka
BBICOKMX TEXHOJIOTUH HampaBieHa Ha pelIeHHe MIO0albHBIX MPOOIeM YCTOWYHBOTO Pa3BUTHS
YeJ0BeUeCTBa — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbl 3J0POBBSL.

B cooTtBercTBMM ¢ OOmIMMHU IENSIMH M TPUHLUIAMHU CpelHEero ooiiero oOpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb W3YUEHHsI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HeoOXOAUMYIO MM s



BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B KHU3Hb COIUYMA,
MIPOJIOJKEHHSI 00pa30BaHUS B PA3IMUHBIX 00JIACTSX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisirolmMHA  TpeaAMeTa «XUMUsD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKU: cCHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @OpMUPOBAHHUE JAHHON CUCTEMbI 3HAHMM
NPy U3YYECHHUM TMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» COPMHUPOBaAHA B TIPOTpaMME TI0 XHMHH Ha OCHOBE CHCTEMHOTO IMOJX0J]Ia K M3YYCHHIO
yqeOHOro MaTepuaia ¥ OOyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
OTIPENIETIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKUX COEAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHMH. B Kypce OpraHM4ecKo XWMHUH TMOTY4aroT
pazBuTHe CcHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs TMEepBOHAYATHHBIC
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Ton HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(akToNOrnuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyeckass XuMus» 00ydaroIUMCs MPEIOCTaBIIAETCS BO3MOXKHOCTh OCO3HATH
3HaYEHUE MEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX U METOJI0JIOTUYECKUX IO3UIINH,
IyO’Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKkoHa — OT oOoOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHH, a TAKKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpXKaHUs, HMMEIOLIUMU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHONW XapakTep. OTH 3HAaHHUS CIIOCOOCTBYIOT MOHHMAaHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B I03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHOro mpeamMera « XUMUsD TaHHOTO YPOBHS M3yYCHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaaTbHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTb MPUPOJHBIX SIBIEHUN MyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mutane pemneHus 3amad BOCHHUTAHMS, PAa3BUTHUS M COIHMAIM3ALUU  OOYJArOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEpPKaHUS U TOCTPOEHUS
mpeaMeTa mpeaycMaTpuBaioT (OPMHUPOBAHHE YHUBEPCATbHBIX YUEOHBIX JNEHCTBHM, MMEIOIINX



0a30Bo€ 3HAUEHHE JUIS PA3IMYHBIX BUJOB JIEATEILHOCTH: PEHICHUs Ipo0iIeM, OKUCKa, aHaIu3a U
o0paboTku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs OMbITa TNPAKTHYECKON U
HCCIIEI0BATENLCKOM eI TeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.
B mpaxTuke npenogaBaHus XMMUHU KaK HAa YPOBHE OCHOBHOTO 00Iero o0pa3oBaHusl, TaK U
HAa ypOBHE CpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHHUU  COJACP)KATEIBbHOU
XapaKTepUCTUKH IeNIel W3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENICHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETcs (opMUpOBaHHE OCHOB XMMHUYECKOH HAayKH Kak oOOIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICJICHUIO TIeJICH N3yUeHHsI IPeIMeTa SBISIETCS BIIOJIHE ONIPABIAHHBIM.
ean uzydyennst yueoOHoOro npeamera « Xumush»

CornacHo JaHHOM TOYKE 3pEHHUS TJIaBHBIMM LENSIMHU M3Yy4eHUs mpeameTra «Xumus» Ha 0a30BOM
ypoBHe (10kiacc) sBastoTCS:

e (GOopMHUPOBAHHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaKHEUINEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHON KapTHHBI MHpPa, B OCHOBE KOTOPOM JI€KaT KJIIOYEBbIE MOHATHUS,
(GyHIaMEHTAIbHBIE 3aKOHBI W TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHWE CYITHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJax MO3HAHMS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBJICHUH, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCETHEBHOMN JKU3HH;

® pa3BUTHE YMEHUH U CHOCOOOB JEATENLHOCTH, CBA3aHHBIX C HAOMIOJEHHEM U
OOBSICHCHHEM XHUMHUYECKOTO OKCIEpPUMEHTa, COOIOJIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, copepkarenpHasi XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMU NMPHOPUTETAMHU
B cHCTeMe cpeaHero oomero ooOpaszoBanus. CerofHss B NpENoJaBaHUU XUMHUU B OoJblIei
CTENEeHH OTAAETCS NPEANOYTECHHE MPAKTUUYECKOW KOMIIOHEHTE CcoJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIaJICIOIIEr0 HEe HAaOOpOM 3HaHM, a QYHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIOCOO0aMH U
YMEHUSIMH aKTHUBHOTO TMOJYYEHHUS 3HAHUHM M MPUMEHEHUS UX B PEANbHOMW >KM3HU JAJIS PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpH M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKUe IENIU U 3324, KaK:

ajanrtanus  OOydJaloluMXcss K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TPHUHSATHUIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoliemM,
MOMCKA, aHalnW3a M 00paboTKM WHPOPMALUHU, HEOOXOTUMBIX JUIsI TPUOOPETEHHs OTbITa
JeATeIbHOCTH, KOTOpasi 3aHMMAeT BAa)KHOE MECTO B TMO3HAHUM XMMHUH, a TAKXKe Ul OLEHKH C
MO3UIIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHM3M 4Y€JIOBEKA U MPUPOJIHYIO CPELY;



pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUH C KU3HECHHBIMU MMOTPEOHOCTSAMU, UCTIOIB30BaTh COBPEMEHHbIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JUTS TIOMCKA M aHAIK3a y4eOHOM M HayYHO-MIOMYISIPHON HHPOPMALIUU XUMUYIECKOTO
COJIepKAHUS;

(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHUE Y OOyJarommxcss YOSKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIEHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
MIPUPOJIOTIONIF30BAHNS, TOMOJHEHHUST JHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHPOTHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOIIEHHS K TPUPOAEC M CBOEMY
3JI0OPOBBIO, @ TAK)KE MPHOOPETEHUS OMBITA MCIIOJIF30BAHMS MOJTYYCHHBIX 3HAHUHA JUTS TIPUHSATHS
I'PaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMU SBICHUSMH.

B yueGHOM mane cpemHero oOmiero o0pa3oBaHusi mpeaMer «XuMus» 0a30BOr0 YpOBHsI
BXOJIUT B COCTaB MpeIMETHOH o0macTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Mecto yueOHOro npeamera « XuMus» B y4e0HOM ILIaHe

OO6miee 4rciIo YacoB, OTBEIEHHBIX I U3YUYCHHsS] XUMUHU, HA 0a30BOM YPOBHE CPEIHETO OOIIETo
obOpasoBanusi, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca



COJJEP)KAHUE YYEBHOI'O TIPEIMETA «XHMMMHS» 10 KJACC (34 wuaca)
(FA30OBBIIl YPOBEHDb

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuayioB. Teopus cTpoeHUs opraHuueckux coequHenunit A. M. byrieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBI OpPraHUYEeCKUX BeHIeCTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  OpraHudeckux  BemiecTB.  HomeHknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIECIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HaOIIOIeHue U ONHMCAHHWE JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psia. MeTaH M 3TaH — MNpPOCTEHIINE
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkIeHHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENN aJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIUN, OKHCIEHUS U MOJIUMEPHU3ALINN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOMCTBa (peakius noaumepusanun). [loaydeHne cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruIpUpPOBaHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHUS), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckKue ceolcmea (Peakyuu 2ailo02eHUpO8anus U HUMpOBAHUs), NOLyYeHue U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMyeckas CBsS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JIMuHbIM KjlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mnepepabOoTk HEPTH: MEpPEroHKa, KPEKUHT
(TepMuYeckuil, KaTadTUTHUYECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MiIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «Hed1b» n «Yroab», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOHW peakuuu (Maccel, 00b&Ma, KOJIMYEeCTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MJIM MPOJTYKTOB PEAKIIUH).




Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHble OAHOATOMHBIE CHUPTHL. METAaHOJN W ATAHON: CTpOeHHE, (uznyeckue u
XMMUYECKHE CBOMCTBA (pPEaKkUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKyJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U STaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHUE, (QU3MYECKHe U
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMU METAJIAaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaulepuHa U
STHUIICHTJTUKOJISL.

@eHoI: CTPOCHHWE MOJIEKYNbl, (U3UYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbpl M KemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOMCTBAa (pEaklUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTyYEeHUE ¥ PUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAS M YKCYCHasi KHCIIOTHI:
CTpOCHHUE, PU3NIECKUE M XHUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MIPEJICTABUTENIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX d(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIEeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
npuMeHeHue, ouonorudeckas poiib. otocunres. GpykTo3a Kak U30MEP IIIOKO3BL.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB M HMX MPEeBPAILlEHHI: MpOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, 00BbEMa, KOJIHUYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklUMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA AaMHUHOKUCIOT (Ha mpuMepe TIiuiuHA). buonorumueckoe 3HaveHue
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKITUN Ha OCNIKH.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BaHUWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupukauus, IEepUOJUYHOCTh, HAOIIOJEHUE, HW3MEpPEHUe,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOTHs: MHUILEBbIE TPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPEICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.



3.JIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O IPEJIMETA
«XHUMMUS»

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylIbTaTaM OCBOEHHUS OOy4YarOUIMMUCS
MporpaMM cpenHero oo0miero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM Ui pa3pabdOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero o0uiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yNbTaTOB OCBOGHUS IpeaMeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero o6pazoBaHus
BbIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPaXKTAHCKOW HMICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

LIeJICHAPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
IIEHHOCTEH W UCTOPUUECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOy4aroIuxcs PyKOBOJCTBOBATbCS B CBOEH JEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMM LEJIOCTHOM CHUCTEME XHMMUYECKOIO
o0pazoBaHus;

HaJIMYME MPAaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH >)KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHUMHsS» JIOCTUralOTCd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IpaXJaHCKOro OOlIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHU U HpPaBUIAMU IOBEIEHHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTH 00YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTPaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4alolMxcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

0CO3HaHMS 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MTPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY M NIPaBONOPSAKY;

MIPEJICTABICHUS] O COLMAIbHBIX HOPMAax M MpPaBMWIIAX MEKINYHOCTHBIX OTHOLICHWM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IM03HABATEIbHbBIX 3371a4, BHITOJITHEHUH XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENbHOCTH;



2) NaTPMOTHYECKOTO BOCIIMTAHMS !

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPHUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMHH;

YBOXKEHHS K MPOIIECCY TBOPYECTBA B 0OJACTH TEOPUU M IMPAKTUYECKOTO MPHUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAYKU €CTh PEe3yNIbTAaT AJUTEIbHBIX HAOIIOICHUH,
KPOIOTJIMBBIX IKCIIEPUMEHTAIBHBIX MIOMCKOB, TOCTOSIHHOTO TPYy/Aa YUEHBIX U IIPAKTUKOB;

WHTEpeca M T[O3HABaTEIbHBIX MOTHBOB B TMOJYYECHHU U TOCIEAYIOIIEM aHau3e
WH(OPMAIIAU O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHONW OTCUSCTBEHHON XHMHH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHHUS;

CrOCOOHOCTH  OIIEHUBATh CUTYalldW, CBS3aHHBIE C XUMHUUYECKHUMHU SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M
IIEHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE TMOBEJICHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TMO3UIMI
HPaBCTBEHHBIX U TIPABOBBIX HOPM U OCO3HAHWE TIOCIECTBUN ITUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHMs I[IEHHOCTeM 370poBOro M Oe30macHOro olpas3a KU3HH, HEOO0XOJAUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOMIO/IeHNs TMPaBWJI OE30MacCHOTO OOpaIIeHus] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
YKU3HHU U B TPYIOBOU JIEATEIHLHOCTH;

MMOHMMAaHMsI IIEHHOCTH TPAaBWJI WHIWBUIYATBHOTO W KOJUJIEKTUBHOTO O€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpeOJIEHHS alKOroJs,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIIEI0BATEIbCKON JIeATeIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUUYECKUX 3a/lad COLMAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpo(eccHil pa3inyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOil IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYATbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieit mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aLHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHUS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE MTPUPOJHONU U COLMATBHOM CpeIbl;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIONIB30BAHUS JOCTHKEHUN XUMHH Ui PELISHUS! BOIIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBHM, MPUHOCIIIMX BPEA OKpYXKAIOIIEeW MPUPOIHOM Ccpene,
YMEHHsSI TIPOTHO3MPOBATHh HEOIArONMPUSATHBIC SKOJIOTHMUYECKHE TMOCIEACTBHS MPEIIPUHUMAEMBIX
JEUCTBUN U NPEAOTBPAILATh UX;



HaJIM4Yus PA3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJbTYphl, OIBITA
JESITEIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMMH B
[103HABATEIbHON, KOMMYHUKAaTUBHON U COLMAIbHON MTPAKTHKE, CIOCOOHOCTH M YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLLIECTBEHHOW MTPAKTUKU;

MIOHUMaHMUs cHequpUKH XUMUU Kak HayKd, OCO3HaHus €€ poiu B (OPMUPOBAHUU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKA, B NO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH u
pelIeHny npodsieM COXpaHEHUsl MPUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUHM JJIs COBPEMEHHOM LUBUIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH TI100aJIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreueHny yCIOBUM YCHEIIHOTO TPyia U SKOJIOTMYECKH KOM(POPTHON JKU3HHM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAYyYHOM TPaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB TO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHS J1efaTh 000CHOBAaHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U UMEIOIINXCS JaHHBIX
C LICJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XUMUYECKHUE 3HAHUS JJIs PELIEHUs TPodiieM
B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpEeca K MO3HAHUIO U MCCIIEN0BATEIbCKON NEATEIIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 10 XMMHMM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMU;

HHTEpeca K OCOOEHHOCTSAM TpylJa B pasiuuyHbiX chepax npodeccnoHaIbHON
JESITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaqMeTHble pe3yJbTaThl OCBOEHHUS YYEOHOro IpeaMera «XUMHUs» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI ()OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA MEXAUCIUILIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHayYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U creny@uKy METoJI0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTeMa, Hay4yHbIH (aKT, MPUHLUI, TUINO0Te3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHUE, HAOII0IeHNEe, N3MEpEHHE, SKCIIEPUMEHT U JIpyTue);

YHUBEpcaJbHbIE  y4eOHble  JeificTBUs  (TIO3HABaTeJbHBIE, KOMMYHUKaTHBHBIE,
peryiasTuBHbIE), obecreunBarone (GopMupoBaHHe (QYHKIUMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh  OOYYAIOIIMXCSl  MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUIUIMHApPHBIE,
MHUPOBO33pPEHYECKHE 3HAHHUs W YHUBEpCalbHble y4deOHble ICUCTBUS B IO3HABATEIbHON U
COLIMATIHON IIPAKTHKE.



MertanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYIS TUBHBIMU JICHCTBUSMU.

OBiaieHHe YHHMBEPCAIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJOTHYeCKHUE e CTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aKTYyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh IEIN JEATSIBbHOCTH, 3a7aBas TNapaMeTpbl U KPUTEPUH WX JIOCTHKCHHS,
COOTHOCHTB PE3YyJIbTATHI JICATEIHLHOCTH C MIOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPH OCBOCHUW 3HAHWHA MPHEMBI JIOTHYECKOTO MBINIJICHHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TIOHSITHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATH OCHOBAHUS M KPUTEPHH TSI KITACCU(UKAIIUN BEIIECTB M XUMUYCCKUX PEaKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3U MKy U3y9aeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS,

MIPUMEHSATHh B MPOIIECCE MMO3HAHUS, UCIOJIb3YyeMble B XHMHH CUMBOJIMYSCKUE (3HAKOBBIC)
MOJIEITH, IPeoOpa30BBIBATE MOJICIBHBIC TIPEICTABICHHAS — XUMHUSCKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMHUYecKas (GopMylsia, YpaBHCHHE XHMHUYSCKOW pEakIuu — TMPU PEIICHHHd YYeOHBIX
MMO3HABATEIPHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIBHBIC MPEICTABICHUS
JUTSL BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEaKIUH;

dbopMynHupoBaTh IENW M 3aJaud  HCCJICIOBAHUWS, WCIOJIB30BaTh IMOCTaBJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B KA4eCTBE WHCTPYMEHTA TO3HAHHS W OCHOBBI
st POPMUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA,

BJIQJICTh HABBIKAMU CAMOCTOSTEIILHOTO IUIAHUPOBAHUS M TIPOBEICHHS YUYCHUYCCKUX
AKCTICPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 332 XOJOM IpOIlecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yibTaTr, (GOpMyIUpoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHUS, COCTABIISATh 0OOCHOBAHHBIN OTUET O TMPOJICIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIICOBATEILCKON W TPOCKTHOH JESTEIbHOCTH,
MPOSIBJISITH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEIICHUS
MPAKTUYECKHX 3aJ1a4, TPUMEHEHHIO Pa3IMYHbIX METOIOB MIO3HAHUSL.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpMaNuU (HAYYHO-TIOMYJISIpHAsS
JUTepatypa XMMHYECKOTO COJICpXKaHWs, CIpaBOYHBbIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BHUIOB M (GOPM MPEACTABICHUS, KPUTHYCCKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopMmynupoBaTh 3ampoChl U TMPHUMEHSTHh Pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
nHpopMaluy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJB30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMYy TpeIcTaBiIeHUs HHPOpMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHe);



HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KAuecTBE CpEACTBA INpU paboTe ¢ XUMHYECKOUN
uHboOpManKell: NPUMEHATh MEXIpeAMETHbIE ((U3UYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POpMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HAIJISIAHOCTH.

OgyajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH 1eHCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKJIa€MOW TEeMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEJIBHOM AEATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peaninzanuu y4eOHOTO MpoeKkTa M (HOpMyIUpOBATh BBIBOJBI MO pe3yJabTaTaM IMpPOBEAEHHBIX
HCCIIEIOBAaHUH IMyTEM COIIACOBAHUS MO3UIIMN B X07€ 00CYX/IeHUsI 1 OOMEHAa MHEHUSIMH.

OgyajeHHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENbHYIO JIEATEIbHOCTb,
ompezenss €€ LeNu U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeaaraeMblii aJropuT™M ACWCTBUM MPH BHINOJHEHUHM Y4eOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM MOTy4YeHHUS! HOBBIX 3HAHUH O
BEIECTBAX U XUMHUYECKUX PEaKIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JESATeIbHOCTM Ha OCHOBE CaMoOaHalIW3a H
CaMOOILIEHKHU.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

chOpMUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIOUIEH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpa, POJIM XHMHUU B TO3HAHUU SBJICHUN MPUPOABI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasi), MOJb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIA  CKEJeT,
(GyHKIIMOHATBHAS TPYIA, paguKan, H30Mepus, W30MEepbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YII€BOJOPObl, KACIOPOA M a30TCOJEpKallle COCIMHEHHs], MOHOMED, MOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUS OPTraHHUECKUX
BemecTB A. M. bByriepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKalllue B OCHOBE NMOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BAHNH BAXKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U MPAKTUYECKOU EATENBbHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTAUHECHUM;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIlEHHOM) (OpMyJT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMUYECKUX pEaKLUU{, U3rOTaBIMBATh MOJEIN MOJEKY]1 OpPTaHUYECKUX BEIIECTB
JUI WIUTIOCTPALIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpPENeNEHHOMY KIIACCy/TPYyIIe COeIUHEHUN
(YyrieBonopopl,  KUCJIOpOA M  a30TCOJEpIKAIlME€ COEAMHEHHUS, BBICOKOMOJIEKYIISIPHBIE
COCJIMHEHUS), JaBaTh MM Ha3BaHHWA N0 cucremarndeckoi Homenkinatype (IUPAC), a rtakxe
MIPUBOJIUTh TPUBUAIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, MPOIMIIEH,
alleTUJIEH, STHIECHIVIUKOJb, TJIUUEPUH, (QEeHOd, (opManbleruf, aneTaableru], MypaBbUHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TJIIOK03a, (PpPYyKTO3a,
Kpaxmal, IeJUT0JI034, TJINIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNpPEAESATh BUJBl XUMHUYECKOW CBS3M B OpPraHUYECKUX
COeIMHEHUX (OIMHAPHbBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHHUW XapakTepus3oBaTb COCTaB, CTPOCHHE, (UBUYECKUE U
XMMHYECKHE CBOWMCTBA TUITUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(meTtaH, aTaH, ATWICH, MPONWICH, aleTwieH, OyramueH-1,3, merunOyraamen-1,3, OeH3o,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYyCHas
KHUCITIOTBI, TJIIOKO3a, Kpaxmall, LeJIiojio3a, aMHMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSMU COOTBETCTBYIOIIHMX XHMHUYECKUX peakuuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJOPOIHOIO CHIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH M IMPAKTHUUYECKOE IPHUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

cOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypaBHEHHSIM
(Maccbl, 00bEMa, KOJIMYECTBAa MCXOAHOTO BEUIECTBA WJIM MPOAYKTAa PEAKIHH 1O H3BECTHBIM
Macce, 00bEMy, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHUHN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX Hay4YHOTO
MO3HAHUS, HCHOJb3YeMbIX B XWMHUU TMpPH M3YYCHHH BEIIECTB M XUMHUYECKHX SIBICHUI
(mabnromeHue, W3MEpEHUE, OJKCIEPUMEHT, MOJCIUPOBAHKE), HCIOIb30BaTh CHUCTEMHBIE
XUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHUH cOOMIONATh MpaBUia MOJIb30BaHUS XMMUYECKOH MOCYI0N U
n1a00paTOpPHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHiia OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO Ja0OPATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHHus OpraHUYecKUX BEIIEeCTB MPHU HarpeBaHUHM, MOJyYeHHE STHJIEHA M M3y4EHUE ero
CBOMCTB, Ka4yeCTBEHHBbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE PEaKIMU OETKOB) B COOTBETCTBMU C MPAaBUJIAMU TEXHHKH 0€30IacCHOCTU
pU OOpallleHUuH C BEIIeCTBAaMH U J1a00paTOpHBIM 00O0PYIOBAaHHEM, MPEACTABIATh PE3yIbTAThI



XMMUYECKOTO OKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH COOTBETCTBYIOLIUX pEaKIUi U
(bopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MaccoBOM nHpopmanuu, IHTEpHET U APYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHUCTBUS Ha >KUBbIE OPTaHU3MBbI
ONpeeNEHHBIX OpPraHUYECKUX BeUIeCTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
IIpUMepax CrocoObl YMEHBIIEHUS] U PEJOTBPALCHUS UX BPEIHOIO BO3JIEHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIs 00y4aroUMXxcs C OrpaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBbSI: YMEHHE NPUMEHSATh
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.

4. TEMATUYECKOE IINTAHUPOBAHUE

€ YKa3aHHeM KOJIMYecTBA aKaJeMHU4YeCKHX YacOB, OTBOJAMMbBIX HAa OCBOEHHE KaKI0il TeMbl
y4eOHOro mpeaMera, ydeOHOro Kypca, y4eOHOro MoayJsi 1 BO3MOKHOCTb MCIOJIb30BAHUSA
10 3TOM TeMe JJIEKTPOHHBIX (UM(PPOBBIX) 00pa3oBaTeIbHBIX PECYpPCOB, SBJISIOLIMXCH
y4eoHo-MeToquueckumMu matepuaiamu 10 kiaace (34 gaca)



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazmeny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbI: alKEHBI, 6 1
aJIKa/IMeHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 2




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [Ipeamer opraHn4ecKoOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuukanuu
3 oprannueckux BemiectB. HomeHnkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHU OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — OpocTeuIme 1
MIPEICTaBUTENIH AJIKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHUE €0 CBONCTB
Anxanuensl. byranuen-1,3 u
9 MeTtunoyraauen-1,3. [lonyuenue 1

CUHTCTUYCCKOTO KaydyKa U PC3UHLL




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YraeBOI0POIOB,
MPUHAVISKAUX K PA3TUIHBIM KJIaccaM
[TpupoIHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE NCTOYHUKH YTJIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunsl: popMaibaerua u
aneTranbAerul. AueToH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktnyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaH n OJICMHOBAasA KHCJIOTHI, KaK
IpeACTAaBUTECIIN BBICHIUX Kap6OHOBI>IX
KHUCJIOT

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOOIIIEE JICHCTBHE

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: ruaponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
Baxxneiimme npeactaBuTenu: TIIOK03a,
dbpykTo3a, caxapo3a

28

Kpaxman u nentonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa mo pasaery
«Kucnopopconepxaiye opraHiuecKue
coenuHEeHU/ Beepoccuiickas
poBepoyHas padbora

30

OO01rast XxapaKTepUCTHKA a30TCO ISP KAIINX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoepodHas paboTa

31

AMMWHBI: METHJIAMHWH U aHWJIHNH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIE
OpPraHMYECKUE COCIUHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentumpl.
benku xak npupoaHble




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTIOHSATHS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN 1
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1
IInacTMaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEICTABICHUN O XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUU B TIO3HAHUU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOU Jis
peleHuss TPAKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

1.2

Brnanenne cucremMod XUMHUYECKUMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIArafoIINe MMOHATHS (Monekyna, BaJICHTHOCTB,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OOBEM, YIJIEpOIHBIA CKEJeT,
(hyHKIIMOHATBEHAS rpyIma, pagukai, U30Mepus, HU30MEDPBI,
FOMOJIOTUYECKUH PAll, TOMOJIOTH, YIJIEBOJIOPOJbI, KHUCIOPOA- U
a30TcoJepIKalIue COCTUHEHHUs, OMOJOTHYECKH AaKTHBHBIC BEIIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIC COCMHEHUS); TEOPUU M 3aKOHBI (TEopus
XUMHUYECKOTO CTpOeHHs opranuveckux BemiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHN S3BIK XUMHUH, (PaKTOJIOTHUCCKUE
CBEICHMS O CBOICTBaX, COCTaBe, MOJIYYEHHH U OE30MacHOM
MCIIOJIb30BAHUM BAXKHEHIIUX HEOPraHWYECKHMX W  OpPraHUYeCKuX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATUS MpPH ONHMCAHUM COCTaBa, CTPOEHUSA U

NpeBpalleHNl OPraHMYEeCKUX COECAMHEHUN

1.4

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJIb30BATH XMUMUYECKYIO CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpal€HHOW) (OopMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKHUX PEaKUil, U3rOTaBIUBATh MOJIEIHN MOJIEKYJ OPraHUYECKUX

BCUICCTB I WIUIFOCTpAllMU HUX XUMHUYCCKOI'0O M IMPOCTPAaHCTBCHHOI'O




CTPOCHHSI

1.5

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICHKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCHICCTB IO HX COCTABY U CTPOCHUIO K
ompenenéHHoMy Kiaccy (Tpymre) COCIUMHEHHH (YrieBOJIOPOIbI,
KUCIIOPOA M a30TCOAEPIKAIINe COCIAWHEHHS, BBICOKOMOJIEKYIISIPHbIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHUs 10 CHUCTEMAaTU4YECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUSI OTPEICIISATh BUABI XHMHYCCKON CBSI3H B

OpraHMYECKUX COCAUHEHUSIX (OJUHApPHBIE U KpaTHbIE)

1.6

ChopmMupoBaHHOCTh yMEHUS TNPUMEHATH: IIOJIOKEHUS  TEOPUU
CTpoeHusi opraHuyeckux BemectB A.M. ByrnepoBa ans oObsicHeHus
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

YrneBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCTP YMEHHUM TPUBOIUTH TPHUBHAIHHBIC HA3BAHUSA
OT/ACIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, MPOIMMJIEH, alleTHJICH,
STWJICHTJIUKOJb, TJIULEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MypaBbHHAs KHCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasi KHUCJIOTa, IJII0K03a, (PYKTO3a, Kpaxmal, IeJI03a,

TJTUITAH)

2.2

ChopMUPOBAHHOCTh YMEHHU XapaKTepPU30BaTh COCTaB, CTPOCHHE,
¢u3nYecKe W XHMHUYECKHUE CBOMCTBA THIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, 3THUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeTu/,
MypaBbHHAs W YKCYCHas KHCJOTHI, IJIFOKO3a, Kpaxmal, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHCTUUYCCKYHO CBA3b
MCKAY TUIITNYHBIMHU MMpCACTAaBUTCIIIMUA Pa3IMIHBbIX KJIaCCOB
OpraHU4€CKUX BCIICCTB YPABHCHUAMU COOTBCTCTBYIOIINX XUMHUYCCKUX

peakLuii ¢ UCIOJIB30BaHUEM CTPYKTYPHBIX (hOpMyII

2.4

CchopMupoOBaHHOCTD YMEHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOIHOTO ChIPbs (HEPTH, MPUPOIHBIH ra3, yrojb), CHOCOObl UX

r[epepa60TKI/I H MPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHA U )KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX




METOJIaX Hay4YHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MIPU U3yYEHUU
BEIIECTB M XUMUYECKUX SBJIEHUU (HAONMIOIEHHE, U3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 TPUHATUS PpEHICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COONIOJATh TIPABHWJIA  IOJIb30BAHUS
XAMHYECKOH TOCYION M JabOpaTOpHBIM O0OpYyIOBAaHUEM, a TaKKe
npaBwia OOpaIEeHUsI C BEIIECTBAMU B COOTBETCTBHH C WHCTPYKITUSIMU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHUX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
9KCIIEPUMEHT (TPEBPAIEHUsI OPraHUYECKUX BEIIECTB MPU HATPEBaHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHuMH,
IBETHBIC PCAKIINU 66J'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKHU
0€30MacHOCTH TpHU OOpalleHHMH C BEHIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

3.4

ChopmupoBaHHOCTH YMEHHUI MTPOBOAUTH BBIYUCIEHUS 110 XUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH aHAJIU3HPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpencTBa MmaccoBoii nH(popmanuu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIHHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, O0CO3HABATh OMACHOCTh BO3JICHCTBUS HA >KUBBIE OPraHU3MbI
OTpeNeIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMAs CMBICT MOKa3aTens
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIoCOObl YMEHbBIIEHUS W TPEIOTBPAIICHUS UX BPEIHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHuveckoil XUMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAUYCHUE B
MOJIYyYYCHUH HOBBIX BEHIECTB M MATEpHAIOB. Teopus CTPOEHUST OPraHUYECKUX

coenquHeHnni A.M. bytinepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHU4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpATHBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHEHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE
MPE/ICTAaBUTENIM alKaHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTENIINE MPEICTAaBUTENN AIKEHOB: (U3MYEeCKHe M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHHUSA, TaJOTEHUPOBAHUS, TUAPATAUU, OKHUCICHUS W

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus mojuMepusanuu). [loydeHrne CHHTETHYECKOTO

KaydyKa U pE3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, T'AJIOTCHUPOBAHUA, THApAaTAllUuM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzomn: COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJICBOAOPOAaMH, MPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIIeBO10po10B. [IpupoHblil ra3 u nonyTHbie HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaeHue. CrocoObl mepepaboTku HE(TH: MEePEroHKa,
KPEKUHT (TEPMHUYECKUH, KaTaduTUdeckuil), muponus. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yronp u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIoreHOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHBIE CBSI3U MEXIY
MOJIEKYJIaMH cnupToB. JlelicTBUE MeTaHOIa M 3TaHOJIa HAa OPraHu3M 4YellOBEeKa.
MHoroaTOMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa  (B3aMMOJEICTBME €O  UICJIOYHBIMH  METaJllaMH,
KauecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBMe Ha opraHusMm

YCJI0BCKa. HpI/IMCHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTPOCHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxiun), noydeHue u NpuMeHeHne

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KHCJOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojsl: coctaB, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapPUIBI).
I'moko3a — mpocTelimii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcumaom meau(ll),
OKHCIICHME€ aMMHAYHBIM pacTBOpoM okcuga cepebpa(l), BoccranoBieHwue,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B IMPUPOJC, MPUMEHEHHE, OHOJIOrHYecKas
poinb. @otocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmala U eJUToN03bl. DU3NYecKue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FH,I[pOJ'IPB, Ka4YCCTBCHHAA pCaKIuA C I/IO,Z[OM)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUucC COCAMHCHUA. dusnyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonoruyeckoe




3Ha4YeHNEe aMUHOKUCIOT. Ilentuanl

4.2

benkn Kkak npuUpoaHBIE BBICOKOMOJIEKYJISIpDHBIE CcoenuMHEHMs. IlepBuynas,
BTOpUYHAs M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMONIEKYIIAPHBIE COCTUHEHUS

5.1

OCHOBHbBIE TOHSATHUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN —

nomMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJIbl W3Yy4eHHUS BELIeCTB M MX MpeBpalleHuil:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL
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