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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha ypOBHE cCpelHEero oOIiero odpa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccutickoit denepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS (eaepanbHOl 00pa3oBaTeIbHON MPOTpaMMBbl CPEIHErO
obmero oo6pazoanuss (POII COO), npencraBieHHbIX B DeAepallbHOM TOCYAapPCTBEHHOM
oOpazoBarenbHOM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi yuyeOHOIro IIpenMera
«Xumusi» B 00pa3zoBaTesbHBIX opranu3anusx Poccuiickoit @enepaiuu, peaan3yronX OCHOBHbIC
o0pa3oBaTe/IbHbIE MPOTrPaMMbl, U1 OCHOBHBIX IOJOKE€HUM «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3paboTKe MpOorpaMMbl [0 XUMUH, K OIMpe/IeIeHHI0 00IIel cTpaTeruu
00yuYeHHsI, BOCHUTAHUS U Pa3BUTHsI 00YYarOIUXCs CPEACTBAMH Y4eOHOTo mpeaMeTa « XUMUsD s
10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIenTyalibHble mojoxkenus PI'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1I€JIeH, COJEpKaHusl, pe3ysIbTaTOB OOyYeHHsS U TPeOOBAaHUI K YPOBHIO
MOJITOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  0oOpa3oBaHHE,  IMOJIy4yaeMO€  BBIIYCKHHKaMHu  00Ieo0pa3oBaTebHON
OpraHH3aIy, SBISETCS HEOTHEMIIEMON YacThi0 MX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEPLIAIOLIUM
ATaIoM peaju3alii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEN, IPUCYIIHUX
[EJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMsS. DTH IEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB
npupozbl, OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyJIbTYyphl YEIIOBEKA, a TAK)KE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U MPUPOAHON cpene. Peanmusyercs xumudeckoe
oOpa3oBaHHe OOYYArOIIMXCS HA yPOBHE CPEAHEro OOIMIEro OO0pa30BaHUS CPEICTBAMHU Y4eOHOTO
npeaMera « XuMHs», CofepKaHue U MOCTPOSHUE KOTOPOTO OMpE/ENIeHbl B MPOrpaMMe Mo XUMHH C
yu€ToM crienn(UKH HAYKH XUMHH, €€ 3HAUYCHHs B IMO3HAHWM MPHUPOJBLI U B MATEPHUATBHOHN JKU3HU
oOmiecTBa, a TaKke C Y4ETOM OOIIMX Iesied U MPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obiero oopazoanus B Poccuiickoit deneparumn.

XuMHS KaK 3J€MEHT CHUCTEMbl €CTeCTBEHHBIX HAayK HIPaeT OCOOYI0 pojib B COBPEMEHHOM
LIUBUJIM3ALMU, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyiabTypbhl. OHa BHOCHUT CBOW BKJIAJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOI'O MBIIUIEHHUS, B CO3/JaHNE LIEIOCTHOTO MpPECTaBICHUs 00
OKpYXaloIleM MHpe KaKk O €JMHCTBE MPHUPOAbI M YeJOoBeKa, KoTopoe (hopMupyeTcs B XMMHM Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOXKHBIMHU 00JIACTMU TPUMEHEHUS.

TecHO B3aUMOJEWUCTBYSI C IPYTMMH €CTECTBEHHBIMHM HAayKaMH, XMMHS CTajla HEOThEMJIEMO
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPY/Ia U KU3HU Ka)JI0T0 WieHa
obmectBa. CoBpeMeHHass XUMMs KaK HayKa CO3WJaTelbHas, Kak HayKa BBICOKUX TEXHOJIOTUH
HaIpaBJieHa Ha peleHne TI00albHbIX MPOo0JIeM YCTONYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJIOrHUECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM € OOmMMMH LENSIMM W NPUHLIUIAMH CpPEAHETO O0OIIero o0pa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YpOBEHb M3YyUYEHMs) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJbTYpPHYIO MOATOTOBKY OOY4YaroIIMXCsl, HEOOXOAMMYIO WM JUIS
BBIPAOOTKM MHMPOBO33PEHUECKUX OPUEHTHPOB, YCIEHUIHOIO BKIIOYEHUS B IKU3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBsIOMUME TpeMeTa «XUMUS SBIAIOTCA 06a30Bble Kypchl — « OpraHudecKkast XuMHsD»
u «O01mas u HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOI HAayKH: cHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUH M3
oOuiei xumMumn) U oprannyeckoil xumuu. opMUpoBaHHE JaHHOW CHUCTEMbI 3HAHUI NMPU U3yUYEeHUU
npeaMera obecreynBaeT BO3MOXHOCTh PACCMOTPEHMsI BCEIO MHOT00Opasus BEIIECTB Ha OCHOBE
OOLINX MOHATH, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTypa coaepkaHusi KypcoB — «Opranndeckas xumus» u «OOmas u HeopraHuyeckas
XUMUS» cPOpMHUpOBaHA B MPOrpaMMe MO0 XMMHHM Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K H3yYEHHUIO
yuyeOHOro Mmarepuajga M OOYCJOBJI€HAa HCTOPHYECKH OOOCHOBAHHBIM PpA3BUTHUEM 3HAHMHA Ha
OnpeAeNéHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKo XHMHHM BellecTBa
paccMaTpUBAaIOTCS Ha YpPOBHE KJIACCHUYECKOM TEOpUU CTPOECHUS OpPraHMYECKUX COEIMHEHUH, a
TaKkK€ Ha YpPOBHE CTEPEOXMMMUYECKHUX M DIIEKTPOHHBIX MPEICTABICHUNH O CTPOCHHM BEIIECTB.
Cenenus 00 H3ydaeMbIX B Kypce BEIECTBaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB 0



CIIOKHBIX OHOJOTMYECKH AaKTUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XUMHH MOJy4YaroT
pa3Butue cQOpMHUpPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TIepBOHAYATIbHBIC
MPEJICTABICHUSI O XMMHYECKOM CBSI3M, KJIACCU(UKALMOHHBIX IMPHU3HAKAX BELIECTB, 3aBHCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEAKIUU.

[Ton HOBBIM yTJIOM 3pe€HUS B mpeaMere «XumHs» 0a30BOr0 YpOBHSI paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa30BaHUS TEOPETUYECKUH MaTepuanl u
dakTosornuecKkue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias ¥ HeopraHuveckas XUMHS» OOYyYaIOlIMMCS TMPEIOCTABISACTCS BO3MOXKHOCTH OCO3HATh
3HaYeHHUE MEePUOINUECKOro 3aKOHa ¢ 0OIIETEOPETUUECKUX U METOOJIOTUYECKUX MO3UIIH, TIy0xke
MOHSITh UCTOPUYECKOE M3MEHEHNe (DYHKIMH 3TOTO 3aKOHA — OT 00001maromeil 10 00bsCHSIomEN 1
MIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHM O BaXKHEWIMX BELIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX M
IIPUMEHEHNH, a TAKKE€ O XMMUYECKHX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
gononHsgercss B kKypcax 10 wum 11 KimaccoB 3iIeMEHTaMH  COJIEpP)KaHHS, HMEIOIIUMH
KyJbTYPOJOTHUYECKMM M MPHUKIAJHOM XapakTep. OTHU 3HaHUSA CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XHMHUHM C JPYTMMH HayKaMH, pacKpbhIBaloT €€ pojib B IO3HABaTEIbHOU U
MPAKTUYECKON JAESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHUS K TMpoOIeccy
TBOpYECTBA B O0JIACTH TCOPUH M IMPAKTUYCCKUX MPHUIOKEHUN XUMHUH, ITOMOTAIOT BBITYCKHHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX IMPOOJIeMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MH(MOPMAIMIO W MPUMCHITH €€ I MOMOJTHCHHUS 3HAHWH, PEIICHUS
MHTEJUIEKTYaJIbHBIX M S3KCIEPUMEHTAIbHBIX HCCIEIOBATEIbCKUX 3a1ad. B 1enom copepkaHue
y4eOHOro npeaMera «XUMHS» JAHHOTO YPOBHS W3YYCHHS OPHEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00y4JaromuXxcsi MUPOBO33PEHYECKOW OCHOBBI ISl MOHHUMAaHUS (GUIOCOPCKUX HAEH, TAKUX Kak:
MaTepUaIbHOE C€JIMHCTBO HEOPTraHWYECKOrO0 W OPraHWYeCKOro Mupa, 00yCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHUEM, TO3HABAEMOCTb MPUPOIAHBIX SIBJICHUM ITyTEM 3KCIIEPUMEHTA U
peuieHusT TMPOTHUBOPEUMHA MEXKIy HOBBIMH (AKTaMH M TEOPETUYSCKUMH IIPEANOCHUIKAMHU,
OCO3HAHHE PO XMMHH B PEIICHUH SKOJOTHYECKHX MpoOJieM, a Takxke MpolieM cOepexeHHs
HSHEPTreTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI K MaTEpUAJIOB.

B nnane perenus 3aad BOCIIUTAHUS, Pa3BUTHS U COIMATU3ALNN 00yYaIOMIUXCS PUHSATHIC
MporpaMMoi MO XUMHH TOAXOJbl K OIPENCTICHUI0 COJACpPXKAHUA W TOCTPOCHHUS TpeaMera
pelycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCANBHBIX YYeOHBIX JEHCTBUH, HMeEIoIUX 0a30Boe
3HauU€HUE JJI Pa3INYHbIX BUJIOB JESITEIbHOCTH: pELIeHUs Mpo0JieM, IOUCKa, aHainu3a u 00paboTKu
uH(pOpMaIliK, HEOOXOAUMBIX AJii MPUOOPETEHHS OMbITa MPAKTHUECKON M HCCIeN0BATENbCKON
JIeSATeTLHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke npemnojaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl, TaK U Ha
YPOBHE CpeIHEro oO0miero oOpa3oBaHUs, MPHU OMPEIEICHUU COJEPKATETLHON XapaKTePUCTUKU
Hejaeil u3yuyeHus TIpeaMeTa HalpaBiICHUEM IEPBOCTENEHHOM 3HAYUMOCTU  TPAAUIIMOHHO
npuszHaércs  (QopMuUpOBaHHME OCHOB XMMHYECKOM HayKH Kak oOOJacTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKON EATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIWYECKOW TOUYKH 3PEHHSI TAKOM IMOJXOJ K OINPENCICHHUIO Ielel H3ydeHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CormacHO JaHHOW TOYKE 3pPEHUsS TJIABHBIMU NEJISIMU HW3Y4YEHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (QopmupoBaHHE CHCTEMBl XHMHUYECKUX 3HAHUN Kak BaXHEHIIEH COCTaBISIOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpPAa, B OCHOBE KOTOPOW JIEKAT KITFOYEBBIC TOHSTHS,
dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JOCTYNHBIX OO0OOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMIJIEHHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHUE U pPa3BUTHE NPEJCTABICHUN O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEeaKIi, HeOOXOAUMBIX JIsi MPUOOPETEHUs] yMEHUN OPHUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUYECKUX SIBICHUH, UMEIOIIHUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOIIOeHNEM U 00bICHEHUEM
XUMHUYECKOTO OJKCIEpUMEHTa, COONIOJCHHEM TpaBuUil 0e30MacHOro oOpalleHust ¢
BEILIECTBAMH.



Hapsiny ¢ 3TuMm, coaepskaTenbHas XapakTepUCTUKA IIeJiel W 3a/Jay M3y4YeHUs NpeaMeTa B
nporpaMMe Mo XHUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMU B
cucTeMe cpemHero oomero oopasoBanus. Cero/Hs B MPEMNOIaBaHUN XUMHUU B OOJIBINCH CTENCHH
OTJAETCS NPEAIOYTEHUE MPAKTUYECKON KOMIIOHEHTE COACpKaHUsI 00yUeHuUs,, OpUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIITYCKHHKA 00111€00pa30oBaTeNbHOM OpraHu3aliy, BIaIeionero He HabopoM 3HAHU,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMH W YMEHHSMH aKTHBHOTO TOJTYYEHHS
3HAHUU U MPUMEHEHUS UX B PeabHOM KU3HU AJIs PELICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpU U3YUYCHUH TPEMETa « XUMUSD) TOMUHUPYIOIIee 3HAUCHHUE MTPHOOPETaoT
TaKHe LEeH U 33]]a4, KaK:

ajanTtanus oO0yJaromuXCs K YCIOBUSM JUHAMHYHO Pa3BUBAIONIETOCS MHUPA, (HOPMUPOBAHHE
MHTEIJICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHTYaIlHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM;

dbopMUpOBaHUE Y 00YYAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINH ), UMEIOIIIX
YHUBEpCaJbHOE 3HA4YCHHE JI1 PA3JIMYHBIX BHJIOB JIEATEIbHOCTU: pEHIeHHs] MpoOsieM, MOHUCKa,
aHaym3a ¥ 00paboTku wmHpOpMamuu, HEOOXOMUMBIX ISl MPHOOPETEHHUS OMbITa ICATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOE MECTO B TMO3HAHUM XUMHUHU, a Takke I OICHKH C TO3ULUN
HKOJIOTUYECKON O€30MMaCHOCTH XapaKTepa BIHMSHUS BEHIECTB M XUMHUYECKHUX IPOIECCOB Ha
OpraHH3M 4YeJIOBeKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTyaJbHBIX U TBOPUYECKHX CIOCOOHOCTEH
00y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOpETaTh HOBBIE 3HAHMS MO XHMHU B
COOTBETCTBUU C >KH3HCHHBIMH IMOTPEOHOCTSMH, HCIIOIH30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJOTHH JUIs TIOMCKAa U aHaiu3a y4eOHOW M Hay4YHO-HOMYJSIpHOM MHGOPMAIUU XUMUYECKOTO
COJIEpKaHus;

dbopMupOBaHUE U Pa3BUTHE y OOYYAIOMIMXCS aCCOIUATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
Ha0JII0/1aTEIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPblE OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
U IJIAHUPOBAHUM U MTPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTaHHE Y OOyJaOIUXCS YOKIEHHOCTH B TYMAHHUCTUYECKOW HAMPABICHHOCTH XHMHH,
e€ BaXHOH pONM B pEIIEHWU TN0OaIbHBIX MPOOJIEM PpAIMOHATBLHOTO MPUPOAOIOIL30BAHNUSA,
MOTIOJIHEHUSI DHEPTETUUECKUX PECYpCOB W COXpaHEHUs MPHUPOIHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEPEKHOT0 OTHOIIEHUS K MPHUPOJIEC U CBOEMY 3/I0pPOBBIO, a TaKKe MPHOOpEeTeHUs
OTIBITa WCTIOJB30BAaHUS TOJYYCHHBIX 3HAHWUW JUIS MPUHSATHS TPAMOTHBIX PEIICHUN B CHTYyAIlHsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSIMHU.

B yuebHOM mnane cpemHero oOmiero oOpa3oBaHMs mpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYYHbBIE TPEMETHI.

OO0miee yncIO0 4YacoB, OTBENEHHBIX NJIsi M3YUYEHHUS] XMUMHHU, Ha 0a30BOM YpPOBHE CPEIHETO
obmero obOpasoBanus B 10 kmacce coctaBmser 34 waca (1 wac B Hemdeno).



COJAEP)KAHUE OBYYEHUA
OPTAHUYECKAA XUMUA

TeopeTn4yeckue OCHOBbI OPraHUYeCKO XUMHHU

[IpenMer OpraHM4ecKod XUMHH: €€ BO3HMKHOBEHHME, PAa3BUTHE M 3HAYEHUE B MOJYyYECHUU
HOBBIX BEIIIECTB U MaTepUaaoB. Teopusi CTpOCHUs OpraHMYecKux coequHeHui A. M. bytiepoBa, eé
OCHOBHBIE TOJIOXKEeHHU. CTPYKTYpHBbIE (OPMYIBI OPraHNYECKUX BemiecTB. ['oMomorus, u3oMepus.
XuMHUEcKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienue o kiaccu(UKauy OpraHMYECKUX BemecTB. HoMeHKIaTypa OpraHm4ecKux
coeMHEHUN (cucTeMaTH4ecKasl) U TPUBUAIbHbIC HA3BAHUS Ba)KHEHIIMX IMPE/ICTaBUTENEH KJIacCOB
OpPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METOJIbl M3Y4YEHHs BEUIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3LaMu OpraHMYECKUX BEUIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIECTB, HAOIIOICHUE U OMHCAHNUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEILECTB IIPU HarpeBaHUH (TJIaBJIECHUE, OOYIJIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHM psaa. MeraH M 3TaH — mpocTenine
MPEJICTABUTENN AJIKAaHOB: (DU3MUECKHE U XUMUYECKUE CBOMCTBA (pEaKlUy 3aMEIICHUs U TOPEHHUs),
HAaxO0’KJICHUE B IIPUPOJIE, IIOJyYECHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKUN psAl. DTHIEH W IPOINUJIEH — MPOCTEHIINe
IPEJICTABUTENIN AJIKEHOB: (U3WYECKUE U XHMUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUSA,
raJIOreHUPOBAHUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIyYeHHE U IPUMEHEHUE.

Ankanuensl: Oytanuen-1,3 u metunOyramueH-1,3: cTpoeHHE, BaXKHEUIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [logyyeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKUM psill. ALETHIIEH — MPOCTEUIINI
MPEJICTABUTENb AJKUHOB: COCTaB, CTPOEHUE, (U3NYECKHE M XHUMUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), [TOJIyYEHNUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, ¢GU3NUYECKHE U XUMHUECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUs), IOIy4eHHE W NpUMEHeHue. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2ai02eHUPOSAHUs U HUMPOBAHUS), NoJyYeHue U
npumenenue.  TOKCHMYHOCTH  apeHOB. l'eHeTHueckas  CBA3b  MEXAY  YIJIIEBOJAOPOJAMH,
MPUHAJISKALIMMU K pa3IMYHbIM KJlaccaMm.

[TpuponHble MCTOYHMKHM YTJIEBOJOPOJOB. IlpuponHblii ra3 M momyTHble HE(TSHBIE Ta3bl.
Hedts 1 e€ mpoucxoxaenue. Criocodsl nepepaboTku He(TH: MEePEeroHKa, KPEeKUHT (TepMUYECKUH,
KaTaJuTHYecKuil), nuponus. IIpoaykTsl nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIJIECHHOCTH
U B ObITy. KaMeHHBIH yrosib ¥ IPOIYKTHI €0 NepepadoTKu.

OKCHepUMEHTAJIbHBIE METOJbl HM3YUYEHHUS! BEIIECTB M HUX MpEBpallleHUui: O03HAKOMIICHHE C
oOpa3liaMu MjaacTMacc, KayuykKoB M pe3uHbI, KOIeKiuu «HepTs» u «YTomb», MoaeTupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJlOT€HONPOU3BOJAHBIX, IPOBEIECHUE HPAKTUYECKOW pabOoThI:
MIOJIyYEHUE YTUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Brruncrienus mo ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA HCXOAHOTO
BElIeCTBa UM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIVH).

Kuciopoacoaep:kammue opranndeckue coeIMHeHUs

[IpenensHble OAHOATOMHBIE CHUPTB. MeETaHON M 3TAaHON: CTpPOEHHE, (U3NYECKUE H
XUMHYECKHE CBOMCTBA (pEeakiMM C aKTUBHBIMH METaJUlaMH, TajlOr€HOBOJIOPOJAMHU, TOpPEHHE),
npuMeHeHne. BogopoaHbie cBs3U MEXy MOJIEKYJIaMU CIIUPTOB. /IeficTBHE METaHONIAa U 3TaHOJIA Ha
OpraHu3M 4YeJI0BEKA.

MHOroaToMHbI€ CIHUPTHI. ODTUJICHIVIMKONb U TJIMLEPUH: CTpOEHHUe, (U3NYECKHe U
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METajllaMU, KaueCTBEHHAas PEaKIus Ha
MHOroaTOMHble cnupThl). JlelicTBue Ha opraHu3M 4enoBeka. [IpumeHeHuMe TIiMLEpUHA U
STUJIEHTJIUKOJIS.




®DeHoJI: CTpOeHNE MOJIEKYIbI, (PU3NYECKUEe W XMMHYECKUE CBOMCTBA. TOKCHYHOCTH (peHOIa.
[Tpumenenue penona.

Anpnerugpl U kemowvi. DopMaNbIeTUA, alUETAIbJIETUA: CTPOCHUE, (U3HYECKHE U
XUMHUYECKHE CBOMCTBA (pEakUMM OKUCIEHHMS M BOCCTAHOBJICHHUS, Kay€CTBEHHbIE pEAKIUH),
HOJy4YEeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHas KHCIIOTHI:
CTpoeHue, GU3NYecKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOLIMe JUIs Kiacca KUCIOT, peakius
sTepudUKanMK), ToidydyeHue u npuMeHeHue. CreapuHOBass W OJEUHOBAs KHUCIOTHl Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. Mblja Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOLIEE NEUCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 ciaoxHbIX 3(QUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHue xupoB. buosorudeckas poib KUPOB.

VYraeBozpl: cocTaB, Kilaccu(uKauus yrieBofoB (MOHO-, 1U- U Hojucaxapuabl). [roko3a —
NPOCTEHIIMKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJICKYJIbI, (U3NUYECKUE U XUMHYECKUE
cBo¥icTBa (B3auMoneicTBue ¢ ruapokcuaom Meau(ll), okucnenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepeopa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAXOXKIECHHWE B MPHUPOJE, NPUMEHECHHE,
6uonornyeckas poib. PoTocunTes. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak HOpuUpojHble nosmMmepbl. CTpoeHHe Kpaxmajla M LEUIIOJIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKILUs C HOI0M).

OKCHEpUMEHTAJIbHBIE METO/Abl HW3Y4YEHMsI BELIECTB U HUX IMPEBPALLEHUI: NpPOBEACHUE,
HaOJI0IeHNE U ONMCAHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIEHHE dTaHojda okcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopelicTBue riauuepuHa ¢ ruapoxkcugoM Meau(Il)), ampaerunoB (OKHUCIEHHE aMMHAYHBIM
pactBopom okcuaa cepedpa(l) u rugpokcunom menu(ll), B3aumoneiicTBue Kpaxmaiaa ¢ HOIOM),
IPOBE/IEHUE NTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnble 3anaum.

Bbruuciienus o ypaBHEHHIO XUMUYECKOHM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BELIECTBA UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX
BEIIECTB WU MPOYKTOB PEaKIUH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTepHble OpraHudeckue coequHeHus. Puznveckue U XUMHUUECKUe
CBOICTBa aMHMHOKHCIOT (Ha @puUMepe TIJMIKHA). buosornyeckoe 3HAaYeHHE aMHHOKHCIOT.
Ilentunasl.

benkn kak mpuposHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHasi, BTOpuUYHas u
TpeTUYHas CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBA OEJIKOB: TUAPOJU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKclepUMEHTAlIbHbIE METO/bl M3Y4YEHHs BEIIECTB M MX IMpPEeBpalleHuid: HaOIoACHUE U
OIMCAaHNE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OEIKOB IPU HAarpeBaHUU, LIBETHbHIE PEAKIUU
0EIIKOB.

BbicokomouieKkyasipHbIe COeJUHEHUS

OCHOBHBIE MOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHWNA: MOHOMED, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTETIEHb MOJMMEPHU3AINH, CPEIHAS MoJieKyIsipHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJTUMEPU3aLMsI U TOJIMKOHACHCALUS.

OKCHepUMEHTAIbHBIE METOJbl HM3YUYEHHUS BEIIECTB M MX MpEBpallleHUui: 03HAKOMIJIEHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeAMETHBIX CBsI3€d NpPU M3y4YEHHH opraHuueckod xmmuu B 10 kiacce
OCYIIECTBIISIETCS 4epe3 HCIONb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAayYHbIX MOHATHH, Tak H
MOHSITUM, ABJISIOLUINXCS CUCTEMHBIMU JJIS1 OTJENIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO61re ecTecTBEHHO-HAyUHbIE MMOHATHS: SIBIEHUE, HAyUHbIM (akT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHalu3, CHUHTe3, Kiaccu(uKkauus, NEepUOAUYHOCTb, HAOIIOJEHUE, H3MEpEHHUe, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®uznka: MaTepus, PHEPIHsi, Macca, aTOM, JIEKTPOH, MOJIEKYJA, SJHEPIeTUYECKUN YPOBEHb,
BEIIIECTBO, TEJO, 00BbEM, arperaTHOEe COCTOSIHUE BEILECTBa, (PM3NYECKHE BEIUUYMHBI U €AMHUILBI UX
U3MEpEHMUS.



buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yriIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadust: MUHEpAJIBI, TOPHBIE TIOPOIBI, TOJIC3HBIE HCKOIIAeMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MUIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUS, MOIOIIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKUE Ipernaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTCTUYECKUX
BOJIOKOH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOSHUS O00yYarOIIUMUCS
IporpaMM cpefaHero ooéimero oOpa3oBaHHsl (JIMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuyHo-MeTonn4eckoit OCHOBOM Ui pa3paOOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTpaMM
cpenHero odmiero 0opa3oBaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOIXO/I.

B coorBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IMIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeIMeTa « XUMHUS» Ha YPOBHE CPEJHEro oO0uiero o0pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABJISIONINE:

OCO3HAaHHE OOYYalOIIMMHCS POCCHICKOM TpakIaHCKONH HIESHTHYHOCTHU — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH H CAMOOIPEICIICHHIO;

HaJIMYUEe MOTUBALUU K 00yYEHUIO;

[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUN JIMYHOCTH HA OCHOBE KITFOUYEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOCH IESATCIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIMMHU LEJOCTHOM CHCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHUYECKOM KYJIbTYphl M CHOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTH
JKNU3HCHHBIC I1JIaHBI.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHHSI MpeAMeTa «XUMHUsD JOCTUTAIOTCA B €AMHCTBE Y4eOHOM
U BOCIHHTATEIBbHOU ACATCIIBHOCTH B COOTBCTCTBHU C T'YMAHHCTHUYCCKUMH, COLMUOKYJIBTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM W HJI€AIaMU POCCHICKOTO Tpa)<IaHCKOro OOIIecTBa,
NPUHATHIME B OOIIECTBE HOPMAMHM M TpPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIOIIMMH IpoIeccamMm
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YYarOIIUXCS.

JImuHOCTHBIE pE3yNbTaThl OCBOCHHS NpeaMeTa «XHUMHS» OTPaxaroT CPOpPMHUPOBAHHOCTH
OTIbITa TIO3HABATETIFHOM U MPAKTHYECKOH JeATeIbHOCTH 00yYaroIUXcs M0 pealn3aliy NPUHATHIX B
00IIecTBe IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS:

OCO3HaHHS 00yYaroIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OOA3aHHOCTEH, yBaXKEHHS K
3aKOHY U MPABOMOPSAKY;

NpeaACTaBJICHHUA O COHHAJIBHBIX HOPMAaxX MW IpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUII B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHrur yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS], JJOTUKY M apryMEHTHI JIPYruX
MIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUEOHOH €ATeIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAYYHOMY HACIEIHI0 OTEYECTBEHHON XUMUU;

YBaXXCHUA K IIPOUECCY TBOPUECCTBA B oOJactu TCOPHUH U NPAKTUUCCKOTO MPUMECHCHUA XUMHUHU,
OCO3HAHHUSA TOTO, YTO JOCTHKCHHSI HAYKH €CTh PE3yJIbTaT JUIUTEIbHBIX HAOTIOCHH, KPOMOTINBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, TIOCTOAHHOTO Tpyda y‘IéHBIX H MMPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUU U MOCIEAYIOIIEM aHanu3e nH(opManuu
0 MEPECAOBBIX JOCTUIKCHHUAX COBpeMeHHOﬁ OTEUYECTBEHHOU XHUMHH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHM,

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPHHUMATH
OCO3HAHHBIC PCUHICHUA, OPUCHTHPYACh HA MOPAJIBHO-HPABCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTU OIIEHUBaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOMX TOBApUIIEH C TO3UIIHIA
HPABCTBCHHLIX W ITPAaBOBBIX HOPM U OCO3HAHUE HOCHG}ICTBI/Iﬁ OTUX IMMOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEeW 3J0pOBOro M Oe3omacHOro oOpa3za J>KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;



coOJr0IeHHsT TIpaBUII OE30IIaCHOTO OOPAIEHUs C BEIIECTBAMU B OBITY, MTOBCETHEBHOM JKH3HU
U B TPYJIOBOH JIE€SITEIIbHOCTH;

MOHMMAHUS [IECHHOCTH MPaBUJ WHIMBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30M1aCHOTO TOBEICHUS
B CUTYyaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUA TMOCIEACTBUM M HENPUSTUS BpPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS aAIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKONH  JIEATEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUM NPAKTUYECKUX 33Jad  COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHIECKOMY M3YUYEHHUIO TPO(ECcCHil pa3InyHOro pojia, B TOM YHCIIe Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 0 XUMUU;

YBaXXEHUSA K TPYAY, JIOJSM TpyJa U pe3yJibTaTaMm TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIyalIbHOM TpaeKkTopuu oOpa3oBaHUs, Oyaymiei
npodeccuu W peanu3alii COOCTBCHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPHUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00aJBHOTO XapakTepa JKOJOTUYECKUX MpoOIeM, BIHSHHUS dKOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUA HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHXKEHUNH XUMUU JUIsl PELICHUS BOIPOCOB
palMoOHATIBLHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HETPHUATHS ACHCTBUI, MPUHOCSIIUX Bpel OKpYKalolleld MNPUPOAHON cpene,
YMEHHUS TPOTHO3UPOBATH HEOIArONMPHUATHBIE SKOJOTUYECKUE IOCIECACTBUS MPEANPUHUMAECMBIX
NENCTBUI U IPeIOTBpAILaTh UX;

HaJUYMsl PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYpbI, OIBITA
JIEATETbHOCTH  JKOJIOTUUECKOW  HANpaBJICHHOCTH, YMEHUS  pPYKOBOJCTBOBAaTbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOU MPAKTUKH;

MOHMMAaHUA CleUu(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (GOPMUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IIEJIOCTHOTO MPEACTABICHUS 00 OKpY>KaroIiemM
MHpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSXKIAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBUIU3alMU: B €€
TYMaHHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3pl MaTepuaibHOU
KyJbTYpBl, PEIICHUU TI00ANBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCTICUCHUH
YCIIOBUH YCIIEITHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KU3HU KaXJI0T0 WieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHUS  CYIIHOCTH  METOJIOB  TIO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIONb30BaTh TOJy4yaeMmble 3HAHUS IS
aHajan3a U OOBSICHEHUS SIBJICHUI OKPYIKAIOIIET0 MUPA W MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHS] HA OCHOBE HAYUYHBIX (JAKTOB M MUMEIOIIUXCS TAHHBIX C LEJBI0
MOJTy4EHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS ISl pellieHus: poOiieM B
pEANTbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM €SI TEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUH IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMH;

WHTEpeca K 0COOEHHOCTSIM TPY/a B Pa3auvHbIX chepax mpodhecCuOHATBHON IeATeILHOCTH.



METAIIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS yUeOHOTO MpeaMeTa « XUMUs Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble U1 (POpPMHpPOBAHUS MHPOBO33PEHHUS OOYYAIOUIMXCA MEXIUCUUIUTMHAPHBIC
(MeXTpeIMeTHBIC) 00IeHayYHbIC TTOHITHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
cnenuuKy METOJOB IO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
DHEprusi, sBICHUE, MPOIECC, CUCTEMa, HAYYHBIM (DaKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC yUeOHBIC ACHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYJIATUBHEIC),
obOecnieunBaromue GopmMupoBaHue (QyHKIHOHAIBHON T'PaMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU
00yyJaromuxcs;

CIIOCOOHOCTh ~ OOY4YaroIIMXCS ~ HKCIOJIb30BaTh  OCBOGHHBIE  MEXIAUCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEpCaJbHbIE Y4eOHBIC JCHCTBHUS B TIO3HABATEIBHOM U
COLIMAJILHOM MPaKTHKE.

MeranpeaMeTHble  pPe3yJbTaThl  OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMH  YICOHBIMH
MO03HABATEILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.

OBRJ1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENIFHO ~ ()OPMYJIMPOBAaTh W  aKTyaJH3UpOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEACIATh TN JACSITeIBbHOCTH, 3a7aBas IMapaMeTpbl W KPUTCPUU WX JIOCTHDKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWW MPUEMBI JIOTUYCCKOTO MBIIUICHUS — BBIJICISTH
XapakTepHble TMPU3HAKKM TOHATHM M  yCTaHABIUBAaTh UX B3aHMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SIBIICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIaCCU(UKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXJeHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, M0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B PACCMATPHBACMBIX SIBJICHUSAX, (POPMYIUPOBATH BHIBOJBI U
3aKTIOYCHHUS,

MPUMEHSTHh B IPOIECCE TMO3HAHUS, HCIIOJIB3yeMble B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XUMHUYeCKass (QopMmyJsia, ypaBHEHHE XHMHUYECKOH pEaKIuH — TMPU PEHICHUH YyUeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh HA3BaHHBIE MOJICIbHBIC MPEICTABICHUS NI
BBISIBJICHHSI XapaKTEPHBIX TIPU3HAKOB H3yYaeMbIX BEIIECTB M XUMUICCKUX PEAKITUH.

2) 6a3o0BbIe HCCIeA0BATENbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUICCKUX PEAKITUIA;

dbopMynupoBaTh LEAHM U 3aJa4d  WCCJIEIOBaHMS, MWCIOJNb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOIPOCH! B KAYECTBE WHCTPYMEHTA TTO3HAHUS U OCHOBBI JIJIS
(dbopMUPOBaHUS THUIOTE3HI 10 IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITCIILHOTO IUIAHUPOBAHUS H  TPOBEACHHS yYCHUYICCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAONIOaTh 32 XOJIOM IIpoIlecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GOopMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOIEIAHHON
pabore;

nprOOpeTaTh OMBIT YYEHUYECKOW MCCIEOBATETbCKOM U TPOEKTHOW JeSTENbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITSIBHOMY TIOMCKY METOJOB pPEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3MTUYHBIX HCTOYHUKAX MH(OpMaLUU (HAyYHO-TIOMYIISIpHAs JIUTEepaTrypa
XUMHYECKOTO COJIEpP’KaHUs, CIPaBOYHBIE IMOCOOMs, pecypchl HWHTepHETa), aHAIU3UPOBATH
WH(GOPMAIIMI0O PA3NUYHBIX BHJIOB W (OpM MpeACTaBICHUS, KPUTHYECKH OIEHUBATh €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTb;



(GopMynIMpOBaTh 3ampockl M TNPUMEHATh pa3IUYHbIE METOABI IpPU IOHMCKE M OTOOpe
uHpopMaLuu, HeOOXOIMMOM IS BBIIOJIHEHHS YUeOHBIX 33/1au ONPEaeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT MCIOJAb30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAJbHYIO (hOpMY IpelcTaBlIeHUs HHPOpMauu (CXEeMbI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCIOJIb30BaTh HAy4yHbI S3bIK B KauecTBe CpeACTBA MpU paboTe C XHUMHUYECKOH
uHpOpMaLKeil: MPUMEHATh MEXIPeIMETHbIE ((PU3NUECKUe U MaTeMaTHUECKUE) 3HAKU M CUMBOJIBI,
dbopmyIiel, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ JHajora H/WIN JUCKYCCHH,
BBICKA3bIBaTh  HUJAEH, (OPMYJIUPOBATh CBOM HPEUIOKEHUS OTHOCUTENIBHO  BBIIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IpE3CHTALUel pPe3ylbTaTOB IO3HABATEJIbHOW JESATEIbHOCTH, IOJY4YEHHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIMOJIHEHNH XUMHYECKOTO SKCIIEPUMEHTA,
IPAaKTUYECKOH PabOThl MO MCCIIEJOBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, pealu3allMd y4eOHOro
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pE3yJibTaTaM NPOBEAEHHBIX HCCICIOBAHUN ITyTEM
COIJIACOBAHUS MO3ULUH B X0J1e 00CYKIeHNUs U 0OMEHA MHEHUSIMHU.

OsJiaieHne YHUBEPCAIBLHBIMH PeryisTUHBHBIMH e CTBUSAMU:

CaMOCTOSITENIbHO IUIAHUPOBAaThb M OCYUIECTBJISATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenenss €€ LeNd W 3aa4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/ylaraéMblii  aJIrOPUTM JEHCTBHM NpPH BBHINOJHEHUM YYEOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPEeKTUBHBIA CIOCO0 MX pEmIeHHs ¢ YYETOM TOJTYYCHHs HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOIICHKH.

HNPEIAMETHBIE PE3YJbBTATbBI

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTpaxaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUH O XMMHMUYECKOW COCTaBJIAIOIIEH €CTeCTBEHHO-HAyYHOMH
KapTUHBl MHUpa, pOJIM XMMHUU B MO3HAHWU SIBJIEHUH NPUPOIbI, B (OPMUPOBAHUU MBILUIEHUS U
KyJbTYypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JJsl  pelleHus
INPAKTUYECKUX 3aJa4 M DOKOJOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
IIPUPOJHON Cpene;

BIIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMMUYECKHI DJIEMEHT, aTroM, »JJEeKTpOHHAas O000Jl0YKa aToMa, MOJIEKYJa, BaJEHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, XMMMYECKasi CBA3b, CTPyKTypHas ¢opmyna (pa3BépHyTas U
COKpaIl€HHast), MOJIb, MOJIIpHasi Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeneT, QyHKIMOHAIbHAS
TPy, paguKail, H30MEPHsl, H30MEPHI, TOMOJIOTMYECKUH Psi/l, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOL
U a30TCOJAEPKALIUE COCIUHEHUs], MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIISIPHBIC
COEIMHEHUS); TEOPUM M 3aKOHBI (TEOpHsl CTpOeHus opranmyeckux BemiectB A. M. byrtneposa,
3aKOH COXpPAHEHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK  XHMUHU;
MHPOBO33PEHUYECKHE 3HAHMS, JIEXKallWe B OCHOBE ITOHMMAHHS HNPUYMHHOCTH W CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (aKTOJIOTMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, IOJIYYCHUH U
0€30MacHOM HCIOIb30BAaHUM BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W IPAKTHYECKOM
JeATEIbHOCTH YEII0OBEKA,

c(OpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIEC MPU3HAKY MOHITUN, YCTAaHABIUBATD MX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COECTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY Ul COCTaBIICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (HOpMysT OpraHUYEeCKUX BELIECTB U
YPaBHEHUN XMUMHUYECKUX PEaKIUi, U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB IS
WUTIOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;



c(OpMHUPOBAHHOCTh YMEHHUN YCTaHABJIMUBATh NPUHAMJIC)KHOCTh H3YUYEHHBIX OPraHUYECKHX
BEIIECTB IO HUX COCTaBY U CTPOCHUI0O K ONPEACNEHHOMY KiacCy/Tpymre COeIUHEHUN
(YrieBoopobl, KUCIOPO M a30TCOAEPIKALIUE COSAMHEHUS, BHICOKOMOJIEKYJISIPHbIE COeIMHEHN),
JaBaTh WM Ha3BaHus 1o cucrematnuyeckod Homenkinatype (IUPAC), a Ttaxke npUBOIUTH
TPUBUAJIbHBIC HAa3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOINUJICH, AalleTUJICH,
ATUJICHIJIMKOJIb, TIUIEPUH, (peHo, popMabaerus, aneTaibIerui, MypaBbiuHast KHCIO0Ta, YKCyCHas
KHCJIOTa, OJICMHOBAas KUCJIOTa, CTEapUHOBAas KUCJIOTA, INII0OK03a, PpyKTO3a, Kpaxmal, LeJUII0JI03a,
TJIUIMH);

c(OpMUPOBAHHOCTh YMEHHUS OIpENeIsITh BUIbl XUMHYECKOHW CBA3M B OpraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTH IIOJIOXKEHUS TEOPUH CTPOCHUS OPraHuYecKUX
Bemects A. M. BytinepoBa /st 0ObsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BELLIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPH30BATh COCTAB, CTPOCHUE, PU3NICCKUE U XUMHUYCCKHE
CBOICTBa THUIHMYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH,
STHJICH, TPOINWJICH, aleTwieH, OyramueH-1,3, merunOyraamen-1,3, OCH30J, METaHOJ, 3TAHOI,
STUJICHIJIUKOJb, TIUIEPUH, (DEHOJI, aleTalbJIerujl, MypaBbUHas M YKCYCHas KHCIOTHI, TJIOKO3a,
Kpaxmajl, LeJJII0JI03a, aMMHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATh I€HETHUYECKYIO CBSI3b MEXAY
HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHX PEAKIUH C HUCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOYHUKU YTIEBOJOPOJHOTO ChIpbs (HE(DTh,
MPUPOJHBIN Ta3, yrojb), CIOCOOBI UX MEpepabOTKH U MPAKTHUYECKOE MPUMEHEHUE MPOJAYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJUTH BBHIYMCIICHUS 110 XMMHUYECKUM YPAaBHEHHSIM (MacChl,
00BEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MU MPOIYKTa PEaKlUu MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WX MPOJIYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAHMIl 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, HCIIOJIB3YEMbIX B XUMUU TIPH U3YUCHUH BEIISCTB U XMMHUYCCKHX SBICHUH (HAOIIOICHNE,
U3MEepeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), UCIIONb30BaTh CUCTEMHBbICE XUMUYECKUE 3HAHUS IS
MPUHATUS PEIICHUM B KOHKPETHBIX >XU3HEHHBIX CHUTYallUsSX, CBS3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOAATh TpaBWja MOJH30BAHUS XHUMHYECKOW TOCYIION u
1abopaToOpHEIM 000PYJOBaHHEM, a TaKXkKe MpaBHiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH T10 BBITTOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBINONHATH XHUMHUYECKUNW OKCIEPUMEHT
(mpeBpaleHnss OpraHUYeCKUX BEIIECTB MPH HArpeBaHHUM, TMOTYYEHUE ITHIICHA W U3YUYEHHUE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIMU OPTAaHUYECKUX BEIIECTB, JCHATypalusi OENKOB MPH HATPEBAHUH,
[IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C MpaBUJIAMU TEXHHUKH O€30MACHOCTU TIPH OOpaIlCeHUN
C BemiecTBaMH U Ja0OpaTOPHBIM OOOpPYAOBAaHUEM, MPEICTABISITh PE3yJIbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX peaKIUid U  (OpMyIUPOBATH
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nndopmarmu, UHTEpHET U APyTUX);

c(OpMHUPOBAHHOCTh yYMEHHUH COOJIOJIaTh MpaBWIa OSKOJOTHYECKH I1eJ1IecO00pa3HOro
MOBE/CHU B OBITY W TPYIOBOW JEATENHHOCTH B IMEISIX COXpPAaHEHHs CBOETO 3I0POBbS U
OKpYXarollel HpUpOJHONW Cpeibl, OCO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha KUBbIE OPraHU3MBbI
ONpeIeEHHBIX OPraHUYECKUX BELIECTB, MOHUMAas cMbIch noka3arens [TK, noscHATh Ha npumepax
CrocoObl YMEHBIIICHHS U MIPEIOTBPAIICHHS KX BPEHOTO BO3/ICHCTBHS HA OPTAaHU3M YEJIOBEKa;

JUIsE 00ydaroluXcsi C OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX IMO3HAHMS BEIIECCTB U XUMHYECKUX SIBJICHUI;

JUTSL CJIETIBIX U CNA0OBUAIINX OOYYaIOUIUXCS: YMEHHE UCIOIb30BaTh PElbe()HO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy.
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n/ Bcer Kontposnbubl | IIpakTHyeckn
TeM o0pa3oBaTebHBIE PECYPCHI
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MPOrpaMMBbI
Paznea 1. TeopeTudyeckue 0CHOBBI OPraHUYeCKO XUMUM
[Ipenmer
OpraHu4ecKon
xumun. Teopus bubanorexa [JOK
1.1 CTpOCHHS 3 0 0 https://lesson.edu.ru/lesson/a9f3d191-
OpraHUYeCcKHUX Sele-4e24-ac02-efb16fa49f6a
coelMHEHUN A.
M. bytneposa
HUroro no pazaeny 3
Pazgen 2. Yraesonopoasl
IIpenensHble Bbubnuorexa [IOK
2.1 YTIIEBOJOPO/IBI 2 0 0 https://lesson.edu.ru/lesson/258ddc06
— aJIKaHBI -ec23-473c-b3d7-ed82fcaddd02
Henpenenbusle
YIJIEBOAOPOIBL: bubaroreka [TOK
2.2 AJIKCHBI, 6 0 1 https://lesson.edu.ru/lesson/4038171e
AJIKaTUCHBI, -4158-4bd1-ae98-18dc1cfb9399
AJTKUHBI
ADOMATIHECKHE bubarorexa [TOK
MaTHYCCKH
2.3 121&:30 OPOLLI 2 0 0 https://lesson.edu.ru/lesson/d86d7d00
YHICBOAOPOA -d5b4-491d-aded-c3ddal 9feef4
[Ipuponusie
HUCTOYHUKH bubarorexa [TOK
2.4 YTICBOIOPOAOB 3 1 0 https://lesson.edu.ru/lesson/99557a5¢e
U UX -2221-43e0-97b8-983de535c44d
nepepaboTka
HUroro no pazaeny 13

Pazgen 3. Kuciopoaconep:kamue opranudeckKne coeIMHEHUsI

bubaroreka [TOK
3.1 Cnuprsl. deHon 3 0 0 https://lesson.edu.ru/lesson/649883b8
-7¢51-4f16-896e-10a2278b08f1
AJbIEeTUuIbL.
Kap6oHoBsie bubanorexa [JOK
3.2 KHUCJIOTHI. 7 0 1 https://lesson.edu.ru/lesson/6df23393-
CroxxHbIC 6f08-4b9f-ae01-a983b95b854a
3¢upbI
bubaunorexa [IOK
3.3 VrieBosl 3 1 0 https://lesson.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazaeny 13
Pazgen 4. A3oTconepakanye oprann4ecKue coeJHHeHNs
AMUHBL. Bbubnnorexa [JOK
4.1 AMHUHOKHUCITOTBI 3 0 0 https://lesson.edu.ru/lesson/c2f2{3d7-

. benkn

43d1-4873-ace0-78eca6009628
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Hroro no pazneny

3

Pazgen S. BeicokoMoJieky I pHbIe COCIMHCHHUS

IInacTmaccel.
5.1 Kayuyku.
Bonokna

Bbubnnorexa [JOK
https://lesson.edu.ru/lesson/45b81dac
-acba-440e-99¢3-14¢3ba78050a

Hroro no pasaeny

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

MMPOBEPSIEMBIE TPEBOBAHHUSA K PE3YJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
DOBEDSEMOLro IIpoBepsiembie npeaMeTHbIE pe3yJibTaThl OCBOCHHA OCHOBHOI1
poBep o0pa3oBaTe/ibHOM MPOrpaMMbI cpeHero 001ero 00pa3oBanus
pe3yJibTara
1 TeopeTnueckrne 0CHOBBI OPTaHMYECKON XUMHUH

CdhopMupoBaHHOCTP  TPEACTABICHHH O  XUMHYECKOW  COCTaBIIAIOLICH
€CTECTBEHHOHAYYHOH KapTHHBI MUpa, POJIM XMMHHU B IO3HAHUH SBJICHUH IIPHPOJIBL,
1.1 B (OPMHUPOBAHMM MBIIUICHAS W KYJBTYpPBHl JHYHOCTH, ¢€ (YHKIHOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOMN Ul PELICHHs NPAKTHYECKUX 3a1a4 M HKOJIOTHIECKH
000CHOBaHHOT'O OTHOLICHHS K CBOEMY 3JJ0POBBIO U IPUPOJHOH cpesie

Brnanenue CUCTEMOM XUMHYCCKHX 3HaHUH, KOTOpast BKJTFOYACT:
OCHOBOIIOJIArAI0IINE MOHATHS (monexyona, BAJICHTHOCTb,
ANEKTPOOTPHULIATEILHOCTD, CTENEeHh OKHCJICHHS, XUMHUYeCKas CBs3b, MOJIb,
MOJSIpHAsE Macca, MOJISPHbIA 00BEM, YIIEpOJHBIA CKeneT, (yHKIHOHAIbHAS
IpyIa, pajdKal, H30MEpHs, H30MEpbl, TOMOJOTHYECKHU psZ, TOMOJIOTH,
YIJIEBOOPOABI, KHUCIOPOA- U a30TCOMACPIKAIINE COCAMHEHHS, OUOJOTHYECKH
1.2 AKTHBHbBIC BeleCTBA (yIJIEBOIbI, )KUPBI, OCIKK), MOHOMED, MOIUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIDHBIC COCAMHCHHSI); TEOPUU U 3aKOHBI (TECOpHUS
XUMHUYECKOTO  CTPOCHHUsI  opraHumueckux  BemectB  A.M.  bytneposa),
3aKOHOMEPHOCTH, CHMBOJUYCCKUI SI3BIK XUMHH, (PAKTOIOTMYCCKHE CBEICHHS O
CBOWCTBAaX, COCTaBEe, MOJYYCHHH M OE30MACHOM HCIIONIb30BaHHH BaKHEHIINX
HEOPTaHMYECKUX U OPTAHUUCCKUX BEIIECTB B OBITY M MPAKTHYCCKOMN ACATCILHOCTH
YeJloBeKa

ChopMHUPOBaHHOCTh YMEHHUIl BBIBISITH XapaKTepHbIE NPU3HAKA TOHSATHH,
1.3 YCTaHABJIUBATh UX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS IIPU
OIMCAaHUU COCTaBa, CTPOCHMSI M IPEBPALCHUI OPraHUYECKUX COCIUHEHUI

c(OPMHUPOBAHHOCTE YMEHMH HCIHONB30BaTh XHMHYECKYI0 CHMBOJIMKY JUIS
COCTaBJICHHSI MOJIEKYJISIPHBIX W CTPYKTYpHBIX (pa3sBEPHYTOM, COKpAIEHHOMN)
1.4 dbopMyn OpraHMYeCKHX BEIIECTB ¥ ypPAaBHCHHH XWMHYECKHX pPEaKIui,
M3rOTAaBIMBATh MOJAETH MOJIEKYJ] OPTaHMYECKHUX BEIIECTB I WIUTIOCTPAIMM WX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS

ChopMHPOBaHHOCTh yYMEHHH yCTaHABIMBATh IPHHAIEKHOCTh H3YUEHHBIX
OpPTraHWYeCKUX BEIIECTB II0 HX COCTaBy M CTPOCHHUIO K OIPEAEIEHHOMY KIaccy

1.5 (Tpymme) coenuHEHHH (YTICBOIOPOIBI, KHCIOPOI U a30TCOACPIKAIINE COSTHHEHIS,
BBICOKOMOJICKYJSIPHBIE COCIMHCHMs), aBaTh UM Ha3BaHUSA IO CHCTEMATHYCCKOMH
HomeHkarype (IUPAC)

ChopMHPOBaHHOCTh YMEHMS ONPEACNATh BHIBl XMUMHUYECKOH CBA3M B

1.5
OpPTraHWYECKUX COCIMHEHHSX (OAMHAPHbIE U KPaTHBIC)

ChopMupoBaHHOCTE YMEHHMS IPUMEHATH: TOJIOKEHHS TEOPHH  CTPOCHHS
1.6 opranuueckux BeniectB A.M. ByTnepoBa 11t 00BsACHEHHS 3aBUCUMOCTH CBOICTB
BELLECTB OT UX COCTABA U CTPOEHUS]; 3aKOH COXPaHEHUSI MacChl BELIECTB

yFHeBO,HOpO)_ILI. Kncnopoz[co,uepxcanme u as30TcoAcpiKalre OpraHnv4eCKuc
COCIMHCHMU. BBICOKOMOHeKyJ'ISIpHLIC COCIMHCHMUA

ChopMHUPOBaHHOCTh YMEHHH IPHUBOJUTH TPHBHUAJIBHBIE Ha3BaHUS OTIEIBHBIX
OpPTraHWYeCKUX BeIlecTB (PTWIICH, IIPONWJIEH, aleTWIeH, J3THJICHIJIMKOJIb,
2.1 rIMnepuH, GeHos, popManbaeru, aleTalbaeru, MypaBbuHasl KACIIOTa, YKCYCHAs
KHCJIOTa, OJICMHOBAs KHCIIOTa, CTEapuHOBas KHCJIOTa, TIJII0K03a, (PYyKTO3a,
KpaxmaJ, [IeJJII0J103a, TIIUIHH)

CdopMupoBaHHOCTH, YMEHUH XapakTepHu30BaTh COCTaB, CTPOCHUE, HU3MUecKue u
XUMHUYECKHE CBOMCTBA THUIMYHBIX IPEACTABUTENECH  Ppa3IUYHBIX  KJIACCOB
OpPraHUYECKUX BEUICCTB (METaH, dTaH, ITWICH, NPOINWICH, alleTHICH, OyTaJIueH-

2.2
1,3, metmwiOyraaueH-1,3, OCH301, METAaHO], 3TAaHO], STHICHIJINKOJb, TIHICPHH,
(deHON, aneTampAeTHI, MypaBbHHAs W YKCYCHAas KHCIOTHI, TJIOKO03a, Kpaxmal,
LIEJITI0JI032, AMUHOYKCYCHASI KHCJIOTA)
ChopMHUPOBAaHHOCT, YMEHHS HWILTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXIY
23 THMAYHBIMA  TIPEICTABUTEISIME  PA3JIMYHBIX KJIACCOB OPTaHWYECKUX BEIECTB

YPaBHEHHUSAMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKUUHA C MCHOIb30BAHUEM
CTPYKTYPHBIX popMyt

2.4 ChopMHUPOBAHHOCTh YMEHHs XapaKTEPH30BaTh HMCTOYHHUKH YTIJIEBOAOPOTHOTO




CBIpbs (He(Th, IPUPOIHBIN ra3, yroJb), CIIocoObl UX TIepepabOTKH U MPAKTUIECKOE
[IPUMEHEHHE MPOAYKTOB MepepadboTKu

XuMus U Ku3Hb. PacuéTel

3.1

CdhopMupoBaHHOCTP YMEHHUI BJIQJETh CHCTEMON 3HAHWHA 00 OCHOBHBIX METOHAX
HAayYHOrO IIO3HAHUS, HCIOJB3YEMBIX B XHUMHH IIpH H3YyYEHHH BEUIECTB H
XMUMHUUECKHX SIBICHUH (HaOM0ieHHe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIONIb30BaTh CHCTEMHBbIE XMMHUUYECKHE 3HaHHWSA JUIS TNPHUHATHS pElIeHud B
KOHKPETHBIX JKM3HEHHBIX CHTYyallUsiX, CBS3aHHBIX C BEIIECTBAMH U UX
[IPUMEHEHUEM

3.2

CdhopMupoBaHHOCTE yMEHHH COONIONATh IpaBHWiIa ITOJNB30BAHUS XHMHYECKOH
mocyoil m 1mabopaTOpHBIM 000pYIOBaHWEM, a TakKe IpaBmia OOpameHus C
BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIMSMH IO BBIIOJHEHUIO JIAOOPaTOPHBIX
XMMHUYECKHX OIBITOB

33

CdopMHUPOBaHHOCTh ~YMEHHH IUIAHUPOBaTh W BBIIOJHATH  XUMHYCCKUIA
9KCIIEPUMEHT (TIIPEBPAILECHHUS OPTaHUYESCKUX BELICCTB IIPH HAIPEBaHUH, ITOyUCHUE
STWJICHA W W3YYCHHE €ro CBOWCTB, KAayeCTBEHHBIC PEAKIUH OPraHHYeCKHX
BEIIECTB, JeHATypalus OEJIKOB IMPH HATpEBAaHUM, IIBETHBIC PEAKINH OEIKOB) B
COOTBETCTBMM C IIPAaBHJIAMH TEXHHKH O€30MacHOCTH IpH OOpamieHHd ¢
BEIIECTBaMH M JIaDOpaTOpHBIM 000OpYyIOBaHHEM; NPEICTABIATh PE3YJIbTAaThl
XMMHUUYECKOTO OSKCIEepHMEHTa B (OpMe 3alucH ypaBHEHHH COOTBETCTBYIOIIMX
peaxiii ¥ GopMyJIUPOBATh BBIBOJIbI HA OCHOBE ATHX PE3yJILTATOB

34

ChopMHPOBaHHOCTh ~ YMEHHH IIPOBOAWTH  BBIUMCICHHS 10  XHMHYECKAM
ypaBHEHUsIM (Macchl, 00bEMa, KONIMYECTBA MCXOIHOTO BEIIECTBA WM INPOAYKTA
peakmMM IO HU3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OIHOTO M3 MCXOIHBIX
BEIIECCTB WIN IPOIYKTOB PEAKIIHH)

35

ChopMHPOBaHHOCTh ~ yMEHHMH  KPUTHYECKHM  AHAJIU3UPOBATH  XMMHUYECKYIO
nHpopManuio, MOITydyaeMyi0 U3 pa3HbIX HCTOYHHKOB (CPEICTBA MAacCOBOH
nHdopmanuy, cetb UHTEpHET U 1pyrHe)

3.6

CdhopMupoBaHHOCTH yMeHUi cOO0Jr01aTh MpaBuiia 9KOJIOTHUECKH
Lesecoo0pa3Horo MOBEJACHUSI B OBITY W TPYJOBOW JEATEIBHOCTH B LEISAX
COXpPaHCHHSI CBOETO 3J0POBbS M OKPYXAMOIIEH MPUPOTHON Cpeabl, OCO3HABAThH
OIMaCHOCTh BO3ACUCTBUS Ha JKUBBIC OPTaHW3MEI OINPENEIEHHBIX OPTaHUYCCKHUX
BeIecTB, MOHMMas cMmbicn mokasatens [IJK (mpemenpHO — JOOIMyCTHUMOR
KOHIICHTpAlliM), TMOSICHATH Ha  INpHMepax CIocOObl  yMEHBIICHUS U
MIPEJOTBPALICHAS MX BPESIHOTO BO3/ICHCTBHS HA OPraHU3M YeIOBeKa




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kopn

HpOBepﬂeMblﬁ IJIEMEHT COJICPKaHUuA

TeopeTnueckne OCHOBBI OPTaHMYECKON XUMUH

1.1

IIpenmer opraHMyeckoil XUMHUM: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJIYYCHHM HOBBIX
BEIIECTB M MaTepualoB. TeopHus CTpOeHUs oOpraHuueckux coeauHeHuil A.M. bytnepoBa, eé
OCHOBHBIE ITOJIOKEHHS

1.2

CrpyktypHble (OPMYJIBI OpPraHMYECKHX BEIICCTB. [ oMoiyiorus, u3omepus. XuMHUYECKas CBSI3b B
OpPTaHWYECKHUX COCIMHCHUSIX — OJMHAPHBIC M KpaTHBIC CBs3H. lIpeicraBieHue O KiacCUUKAIMH
OpraHNYecKHX BEIIECTB

1.3

Homenknatypa OpraHMYecKHMX COEAMHEHHH (CHCTEMaTH4ecKas) ¥ TPHBHAJIBHBIC HA3BAHUS
B )KHEHIINX MPEACTABUTENICH KIIACCOB OPTaHMUECKHUX BEIIECTB

YTII1eBOAOPObI

2.1

AJKaHBI: COCTaB U CTPOECHHE, TOMOJOTMYECKUH psA. MeTaH U 3TaH — MPOCTEHIINEe MPeICTaBUTENIN
AIKAHOB: (PM3MYECKUE U XUMHUYECKHE CBOWCTBa (pEeakUUM 3aMELICHUS U TOPEHUs), HaXOXKICHUE B
IIPUPOJE, NOJYyUEHUE U IPUMEHEHUE

2.2

AJIKeHBI: CcOCTaB H CTpOCHHUC, TOMOJIOTHICCKHI pAaA. DTWICH H NNpoONuJICH — HpOCTeﬁIHPIe
MPEeACTAaBUTCIIN  AJIKCHOB: (1)I/IBI/I‘ICCKI/IG H XHUMHOYECKHE CBOMCTBa (pCaKL[I/II/I TUAPpHUPOBAHUA,
TaJIOTCHUPOBAHMA, TUAPATAllu, OKUCJICHUS 1 HOHI/IMCPI/ISaHI/II/I), ITOJIYUCHUC U IPUMCHCHUC
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Ankanvensl: OytamueH-1,3 u merunOyraaueH-1,3: cTpoeHue, Ba)KHEHIINE XMMHYECKHE CBOMCTBA
(peaxnust monuMepu3anyy). [TosydyeHne CHHTETHYECKOTO KaydyKa U PE3HHBI

24

AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, T'OMOJIOTHYECKUH psiA. ALETHIEH — MNpOCTeHIIni
NPEACTaBUTENb AaJKHHOB: COCTaB, CTpPOeHHE, (U3MUEeCKHMe W XHUMHYECKHe CBOWCTBa (peakuuu
THJIPUPOBAHMUSL, TAJIOTCHUPOBAHMS, THAPATAllUU, TOPEHHUS ), TOTYyUCHHE U IPUMEHEHHE

2.5

ApeHH. Benzomn: COCTaB, CTPOCHUC, (I)I/IBI/I‘ICCKI/IC ¥ XHMHYCCKHE CBOMCTBA (peaKI_II/II/I TaJIOTCHUPOBAHUA
u HHTpOBaHI/IH), MOJyUCHUC U NPUMCHCHUC. TOJ'IYOJ'IZ COCTaB, CTPOCHHE, (1)I/ISI/I‘IBCKI/IG 1 XUMHYCCKHUEC
CBOIiCTBa (peaKI_[I/II/I TaJIOTCHUPOBAHUA U HI/ITpOBaHI/Iﬂ), MOJIYUeHUC W IPHUMCHCHHUC. TokcudHOCTH
APCHOB. I'eneTnyeckas CBSI3b MCXKY YIITICBOAOPOAaMH, TPUHAJICKAIITMMHU K PA3JIMYHBIM KJ1acCaM

2.6

[TpupoHbIe UCTOYHNKHN YTIIeBOOPOAOB. IIpupoaHslii ra3 u nomytHele HedTsHbIe Ta3bl. HedTh u e
npoucxoxkaeHne. CrocoObl  mepepaOOTKM  HeTH:  TEperoHKa, KpPeKHHI  (TepMHUYECKHH,
KaTaJIUTHYECKHi), Mupoiu3. [IpoayKThl mepepaboTku HeTH, X IIPUMEHEHHE B IPOMBIIUICHHOCTH U
B ObITy. KaMeHHBIH yrosib ¥ IPOJIYKTHI €T0 IepepadoTKH

Kucnopoaconepkamiye opraHideckie COeIMHEHHS

3.1

[IpenenbHble OMHOATOMHBIE CIUPTHL. METaHON W 3TAHON: CTpOEHHE, (PU3UUECKHE M XUMHUECKHUE
CBOMCTBA (peakmMM C AaKTHBHBIMH MeTajUlaMH, TaJOT€HOBOJOPOJAaMH, TOpPEHHE), IMpHMEHEHHE.
BonoponHble cBA3M MEXAYy MOJIEKYJIaMHM CHUPTOB. J[eHCTBHME METaHOJIAa U JTaHOJA HA OpPraHUu3M
4yejoBeka. MHOTOaTOMHBIE CIUPTHI. OTHJCHIJMKOJIb W TIHIEPUH: CTPOeHHE, (QHU3MYECKUEe U
XUMHUYECKHE CBOWCTBa (B3aMMOJCHCTBHE CO IIETOYHBIMH METAUIAMH, KAueCTBEHHAs peakIys Ha
MHOTOAaTOMHBIE CcrupThl). JleficTBme Ha opraHusM dYenoBeka. lIpuMeHeHHWe TIHIepUHA U
3TUWICHIJIMKOJIS

3.2

@DeHOM: CTpOEHHE MOJEKYJbl, (u3ndeckne W XHUMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenernne geHona
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AJ'II)HCI‘I/II[I)I 1 KCTOHBEI. CDOpMaJ'II;Z[eFI/IZ[, alcTaJIbACTUA: CTPOCHUE, (bHBI/I‘IGCKI/Ie U XUMHYCCKHEC
CBOIiCTBa (peaKIII/II/I OKHUCJICHHA W BOCCTAaHOBJICHUA, Ka4YCCTBCHHBLIC pCaKIlI/II/I), MOoJIyueHue u
IIPUMCECHCHUC

34

OIHOOCHOBHBIE TIpe/eIbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAS W YKCYCHasl KHCJIOTHI: CTPOEHHE,
¢u3ndeckne W XMMHYECKHE CBOWCTBa (CBOWCTBa, oOmume I Kiacca KHCIIOT, pPeaKIus
sTepuUKanny), MoJiydeHue u npuMenenre. CTeaprHoBasi M OJIENHOBAs KMCIIOTHI KaK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KMCJIOT. MblIa KaK COJIM BBICIIMX KaPOOHOBBIX KHCJIOT, MX MOIOIIEE JIeHCTBHE

35

Crnoxable 3GUpPHl KaKk TPOU3BOAHBIE KapOOHOBBIX KHCIOT. I'maponm3 cioXHBIX 3¢upoB. JKupsl
I'naponus xupos. IlpuMeHenue xupoB. buonoruueckas posb )KUpPOB

3.6

YraeBoapl: cocraB, KiaccH(UKaluUs yriieBoAOB (MOHO-, TU- M TodHcaxapunsl). [Jroko3a —
MPOCTEUIINKA MOHOCaXapHuI: OCOOCHHOCTH CTPOCHUS MOJCKYNbl, (U3HYECKHEe W XUMHUYCCKUC
cBoOMCTBa (B3auMmoaelicTBue ¢ ruapokcuaom Mmeau(ll), okucieHne aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccTraHOBIIEHHWE, OpOKEHHE TIIIOKO3BI), HAXOXKIEHHWE B TMPHUpPOJAE, IPUMECHEHHE,
ouonorudeckas posib. PotocuHTe3d. PpyKTo3a KaKk W30Mep TIOKO3bl. Kpaxmanm W Ieimmoo3a Kak
pupoaHbie moauMepsl. CTpoeHne Kpaxmaja M HeJuTiono3bl. Pusndeckne W XHMMHUYECKHEe CBOWCTBA




Kpaxmayia (THAPOJIN3, KadeCTBEHHAS PEaKIIHs C HOJIOM)

4 A30TCoepKalue OPraHMYeCKUe COCTUHCHUS
41 AMUHOKHCIIOTHI Kak aM(OTepHBIC OPraHUYEeCKHUEe COeTUHECHNA. DU3MUCCKHE M XUMHUYCCKHAE CBOMCTBA
) AMHHOKHCIIOT (Ha IpUMepe IIIMIKMHA). BHOIoOrnyecKoe 3HaueHIHe aMHHOKHUCIIOT. TlenTr bt
Benku kxak mpUpOIHBIC BHICOKOMOJICKYJISIPHBIC coeauHeHMs. [lepBuuHasi, BTOPUYHAS W TPETUYHAS
4.2 CTPYKTypa OenkoB. XUMHUYCCKHE CBOHCTBA OCJKOB: THIPOJIH3, ICHATYPAIHsl, KAYCCTBCHHBIC PCAKIIMU
Ha OeNKn
5 BBICOKOMOJICKYJISIPHBIC COCTUHCHUS
OCHOBHBIC TOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMEDP, HOJIUMEp, CTPYKTYpHOE
5.1 3BEHO, CTENCHb MOJUMEPU3AIMY, CPEAHssT MoJeKyisipHas wmacca. OCHOBHbIE METOIbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHHUI — IMOJIMMEPH3AIHS U TIOJTMKOHICHCAIIHS
DKCIEePUMEHTAIBHBIC METOJIbI M3YYCHUS BEIIECTB M WX MPCBPAIICHUI: O3HAKOMIICHHE C 00pa3iaMu
5.2 MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, Kay4yKoB. [1oydYeHne CHHTETHIECKOTO KaydyKa

1 Pe3HHBI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiecTBo «M3maarenscTBo «IIpocBemnienne»

* Xumus, 11 kimacce/ I'abpuensu O.C., OOIIECTBO C OrpaHHUYCHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axuunonepnoe obmectBo «M3narensctBo «IIpocBemenue»
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