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[Iporpamma mo XMMHM Ha YpOBHE CpeaHero ooiero oOpa3oBaHHs pazpaboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOOBaHUM K  pe3yjbTaTaM  OCBOCHHMS  (eAepalibHOH  00pa3oBaTeNIbHOM
nporpammel cpeaHero obmero oopazopanus (POII COO), mpencraBienHbix B DepepaibHOM
rocyIapcTBeHHOM oOpasoBaTenbHOM cranaapte COO, ¢ yuérom KoHuenmumu mpernojaBaHus
ydeOHOro TpenMera «XuMus» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit denepanuu,
peasm3yIONMX OCHOBHbIE 00pa30BaTeNbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJOXKeHUH «CTparerun
pa3Butusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roma» (Pacmopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOIOB K pa3paboTKe MporpaMmbl MO XHMHH, K OIpEIeIeHUI0 o0ueit
crpaTeruu oOy4deHus, BOCIUTAHUS M Pa3BUTHS O0YYaroIIMXCsl CPEACTBAMU y4eOHOTro MperMera
«Xumus» st 10—11 xnaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHIIENTYaJIbHBIE IOJ0XKEHUS
OI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LEJeH, coxepikaHus, pe3yjabTaToB OOydyeHus u
TpeOoBaHM K yPOBHIO ITOATOTOBKU BBIIYCKHUKOB.

XuMuueckoe  00pa3oBaHHE, TOIY4aeMO€ BBIMTYCKHHKaMHU  001eo0pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYKHUT
3aBEpUIAIOIIMM 3TallOM peau3allii Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX
LIEHHOCTEH, MPUCYIIMX LEIOCTHOW CHCTEeME XHMHUYECKOr0 00pa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB MPUPOBL, (OPMHPOBAHUS MHUPOBO33PEHHUS M OOIIECH KyJIbTYphI
YeNoBeKa, a TaKXKe DOKOJOrMYecKd OOOCHOBAHHOTO OTHONIEHUS K CBOEMY 3J0POBBIO U
MPUPOIHOI cpene. Peanmsyercs xumudeckoe oOpa3zoBaHue 00y4arOIIMXCs HA YPOBHE CPEIHETO
o0mrero oOpa3oBaHMs CPEACTBAMU y4eOHOTO Tpeamera «XUMHS», COIEpPKAHUE U TIOCTPOCHHUE
KOTOPOTO ONpeNeNeHbl B MPOrpaMMeE IO XUMHUU C Y4ETOM CrHenuUKd HAyKd XUMHH, €€
3HAaYeHMs B TIO3HAHUM MPHUPOJIBI U B MAaTepHAIbHOM KU3HU OOIIECTBA, a TAKKe ¢ YIETOM OOLINX
1eneld U MPUHITUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIero
obpazoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK HTpaeTr 0coOyro pojb B COBPEMEHHOU
[IUBWIIN3ALMHU, B CO3JaHUU HOBOW 0a3bl MaTepHajbHON KynbTypsl. OHAa BHOCHT CBOM BKIJAJ B
(opMUpOBaHUE PALMOHAIBLHOIO HAYYHOI'O MBIIIJIEHUSI, B CO3/1aHUE 1IEJIOCTHOIO MPEACTAaBIECHUS
00 OKpy’KalollleM MHUpe KakK O €IMHCTBE IPUPOJbI U YEIOBEKa, KOTOpOe (OPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBS3U
MEXy CTPOEHHEM BEIIECTB, UX CBOICTBAMU M BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUSI.

TecHo B3aMMOIENCTBYS C JAPYTMMH €CTECTBEHHBIMM HAayKaMHM, XUMHUS CTaja
HEOTHEMJIEMON YacCThI0O MHPOBOH KYJIBTYpPbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TpyAa M
YKU3HHM KaXXJI0ro 4ieHa ooOmiectBa. COBpeMEHHAsi XMMHS KaK HayKa CO3WJaTeNIbHAs, KaK Hayka
BBICOKMX TEXHOJIOTMH HallpaBjeHa Ha PEIICHHE TJI00ATbHBIX MPOOJIEM YCTOWYUBOIO Pa3BUTHS
YeJIOBEYECTBA — CBIPEBOW, OSHEPreTHUYECKOW, ITHIICBOM, SKOJOTMYECKOH O€30MacHOCTH |
OXpaHbI 310POBBS.

B coorBercTBHEM ¢ OOmUMHU LEISIMM M TPHHIMIAMH CPEIHEro o0Imero odpa3zoBaHUs
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbI YpPOBEHb U3YUEHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TMOJITOTOBKY OOYYalOIUXCs, HEOOXOIUMYIO UM JIJIs
BBIPAOOTKH MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3HB COIMyMA,
MIPOJIOJDKEHUST 00Pa30BaHUS B PA3IUIHBIX 00JIACTIX, HE CBSI3aHHBIX HEITOCPEACTBEHHO C XMMUCH.



CocraBnsonuMu  npeaMera «XuMUs» SBISAIOTCA 0a3oBble Kypchl — «OpraHudeckast
xuMus» U «O011as 1 HeopraHuueckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUsl KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOM HaYKH: CHCTEMa 3HAHUM 110 HEOPTraHWYECKON XMMUU (C BKIIIOUCHHEM
3HaHMN U3 OOLIe XUMUU) U OpraHudeckoil xumuu. OopMupoBaHHE JTaHHOM CHCTEMbl 3HAHMM
IpU HM3YYEHUHU IpeaMeTa o0ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOI000pa3ust
BEIIIECTB HA OCHOBE OOIIMX MOHSATHM, 3aKOHOB U TCOPHI XUMHUH.

CrtpykTypa comepxkaHusi KypcoB — «Oprannyeckas xumus» u «OO011asi 1 HeopraHudecKas
XUMHs» C(HOPMUPOBAaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO IMOJIXO/a K M3y4EHUIO
y4eOHOro matepuana U OOYyCIIOBJICHA HWCTOPHYECKM OOOCHOBAHHBIM pPa3BHTHEM 3HAHWI Ha
OTNpeAEeNEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYecKOd XHMMHH BEIIECTBA
paccMaTpHBAIOTCS Ha YPOBHE KJIACCHUECKOW TEOPHH CTPOCHHUS OPraHMYECKHX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPECOXMMUUYECKHX M DJIEKTPOHHBIX MPEIACTaBICHUN O CTPOCHWUU BEIIECTB.
Ceenenus 00 M3ydyaeMbIX B Kypce BEILIECTBaX JalOTCAd B Pa3BUTUU — OT YIJIEBOJAOPOIOB 10
CIIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COeAMHEHUH. B Kypce opraHM4eckod XHMHH TOITY4aroT
pa3BuTHEe C()OPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEr0 O0pa3oBaHHs IMEpBOHAYAIbHBIC
MIPEJICTABICHHUS O XUMHYECKON CBSI3U, KIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKOW PEaKIUu.

[Ton HOBBIM yrioM 3peHusi B mpeamere «Xumus» 0a30BOr0 YPOBHS pacCMaTpPUBACTCS
W3YyYCHHBII Ha YypPOBHE OCHOBHOIO OOINEro oOpa3oBaHUs TEOPETUYECKHA MaTepuas |
(axToNOrnYecKne CBEACHUS O BELIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mast 1 HeopraHudeckas XUMHs» O0Y4arOIMMCS NPEAOCTABIAETCS BO3MOXHOCTh OCO3HATh
3HA4YeHUE IEPUOJUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX M METOAOJOTMYECKMX MO3UIUi,
riry0Xe MOHATh MCTOPHUYECKOE M3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSICHSIIOLIEH U TPOTHO3UPYIOILEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHUHU, a TAKKE 0 XUMHUYECKUX PEaKIUsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nonoyiHsiercss B Kypcax 10 w11 KjaccoB d2JIe€MEHTaMU  COAEpkKaHUS, WMEIOIIUMHU
KYJIbTYPOJIOTHYCCKUH M TPUKIATHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TMOHHUMAHUIO
B3aMMOCBSI3M XUMHUHM C JPYTUMH HayKaMH, PACKpbIBAIOT €€ pojb B I[O3HABATEIbHOW U
MPAKTUYECKON JeATeIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHHsSI K IMPOIECCY
TBOpUECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX MPUJIOKEHHN XHUMHUHU, TIOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEeMaX, CBA3AHHBIX C XUMUEH,
KPUTHYECKHA OCMBICIMBATh HHPOPMAIIMIO M MPUMEHATh €€ JUIA MOMOJHEHUS 3HAHWM, pelieHus
MHTEJUIEKTYaJIbHBIX M AKCIEPUMEHTAJbHBIX HCCIENOBaTENbCKUX 3a/lady. B 1einoM conepkanue
y4eOHOTro npeaMera « XUMH» JaHHOTO YPOBHS M3Y4YEHHUs OPUEHTUPOBAHO HA (OPMUPOBAHUE Y
00y4JaroIMXCs MUPOBO33PEHYECKON OCHOBBI JJIsI MOHUMAHUS (DUIocOPCKUX UICH, TaKUX Kak:
MaTepHalIbHOE €IUHCTBO HEOPraHUYECKOTO M OPraHUYECKOro MHpPa, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh MMPUPOAHBIX SBJICHUN MYyTEM DKCIEPUMEHTA
U peLIeHUs MPOTUBOPEUYMH MEXAY HOBBIMH (DaKTaMH M TEOPETHUCCKHMMHU TMPEAOCHLIKAMH,
OCO3HAHHME POJIM XMMHUH B PCIICHUH KOJOTHYECKUX MPOoOJIeM, a Takxke mpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhs, CO3/IaHMS HOBBIX TEXHOJIOTHI U MaTEpUaIOB.

B mnnane pemreHus 3amad  BOCIUTAHUS, pa3BUTHSA M COLMANIM3ALUU  O0y4arOMIUXCS
MPUHATBIE NPOrPaMMOM 110 XMMWMM IOAXOAbI K OIPEIEICHUIO COAECPKAHUSA M IOCTPOCHHUS
peaMeTa MpeayCcMaTpuBaoT (pOpMUpPOBaHHE YHMBEPCAJIbHBIX y4EOHBIX NEHCTBUI, MMEIOIINX
6a30BO€ 3HAYCHUE JIJIS PA3IMYHBIX BUAOB JCSITEIbHOCTU: PEIICHUs Po0ieM, MOMCKa, aHaIu3a U
00paboTkn uHGOpPMANMKU, HEOOXOAUMBIX JJIg NPUOOPETEHHs] ONbITa MPAKTUYECKOH u
HCCJIEI0BATENbCKON NeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU XUMHH.



B npakTuke npenogaBaHus XMMUU KaK HA yPOBHE OCHOBHOT'O 00IIero o0pa3oBaHMsl, TaK U
Ha YpPOBHE cpeaHero oOmero oOpa3oBaHMs, IPU  ONPEACIIEHUU  COAEpKaTeIbHOU
XapaKTepUCTUKU LEJIed HM3y4eHUs MpeIMeTa HaIpaBJICHUEM IE€PBOCTEIEHHON 3HAYMMOCTH
TPaIUIMOHHO TIpu3HAETca (OPMHUPOBAHME OCHOB XHMHUYECKOW HAyKM Kak 00JacTh
COBPEMEHHOI'0 E€CTECTBO3HAHMS, IPAKTUYECKON JEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOAWYECKOM TOYKM 3pEHHUS TaKOW TOAXOJ K
ONPEENICHUIO LIEJIEN U3YUYEHUS NTPEAMETA SIBISETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOUYKE 3pEHUS TJIABHBIMH IEISIMH M3y4eHUs MpeaMmera «XuMHs» Ha
6a3zoBom ypoBHe (10 —11 ki1.) ssBISIFOTCSL:

(dhopMUpOBaHHE CUCTEMBl XUMUYECKUX 3HAHWHM KaK Ba)KHEHIIEH COCTaBISIONICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JIGKAT KJIOUEBBIC MOHATHS, (DyHIaMEHTaJIbHBIC
3aKOHBl W TEOPHHM XWMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IIOHUMAaHHE CYIIHOCTH
JOCTYITHBIX 00OOIIEHUH MHPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMIIGHHE C HCTOpHUEH UuX
pa3BUTHS U CTAHOBJICHUS,

dbopMHUpOBaHUE U pa3BUTHE TMPEIACTABICHUN O HAYYHBIX METOJaX ITO3HAHHS BEUIECTB U
XUMHUYECKUX PEeaKlnii, HeOOXOAUMBIX [JIi MPUOOPETEHUSI YMEHHH OPHUEHTHUPOBATHCS B MHUpPE
BEIIECTB M XUMHUYECKUX SBJICHUH, HMEIOIIMX MECTO B TPUPOAC, B TMPAKTHYECKOH W
ITOBCEIHEBHOM KU3HHU;

pa3BUTHE YMEHHH W CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM U OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOTI0AEHUEM TTpaBuil 0e30macHOro o0pamieHus ¢ BEIeCTBaMHU.

Hapsny c atuM, comepkatenbHasi XapaKTepHCTUKA IIeNell U 3a1ad U3ydyeHus: mpeaMera B
IporpamMme Mo XMMHUU YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU
B cHucTeMe cpemHero ofmiero oOpa3oBaHusi. CerogHss B TPENOAaBaHUM XUMHUU B OOJbIIEH
CTeeHU OTHAETCA TMPEANOYTEHUE TMPAKTUYECKOW KOMIIOHEHTE COJACPKaHHUs OO0ydeHHs,
OPUEHTUPOBAHHOM Ha TOATOTOBKY BBINYCKHHKA O0IIE00pa30oBaTEIbHON  OpraHW3aIlnH,
BIIAJICIONIEr0 HE HAOOpPOM 3HAHWH, a (DYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMU aKTUBHOT'O MOJYYEHUs 3HAHUU U MPUMEHEHUSI UX B PEaJbHOM KU3ZHM JJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBa3u ¢ 3TMM 1IpH U3y4eHMM IpeaMeTra «XHMHUSA» JOMHHHUPYIOLIEE 3HAYEHHE
[IPUOOPETAIOT TaKUE LIEIH U 3a/1a4H, KaK:

amanrtanus  oOydaloIIUMXCs K  YCIOBUAM  JIMHAMUYHO  pa3BHUBAIOUIETOCS  MHpa,
dbopMuUpOBaHHE MHTEIUIEKTYalbHO pA3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPa30OBaHMUIO,
COTPYJHUYECTBY, CaMOCTOSITEJIbHOMY MPHUHITHIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYalUSIX, CBA3aHHBIX C BEUIECTBAMHU U UX MPUMECHCHHEM;

dopmupoBaHue y OOy4alOlUMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JIJIsl Pa3iIMUHBIX BUIOB ACATEILHOCTU: PEUICHHS MPOOIeM,
MOMCKa, aHaimm3a U 00paboTkM uHGOPMANKMK, HEOOXOAMMBIX HJisi TPHOOPETEHHS OIbITa
NESITETPHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWUU XHMMHH, a TAKXKE JJIsI OIEHKH C
MO3UIIUIA SKOJIOTHUECKON 0€30MMacCHOCTH XapaKTepa BIUSHUS BEIISCCTB U XUMUYECKUX MTPOILIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO CPEAY;

Pa3BUTUC MMO3HABATCIBHBIX MHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEN
o0yJarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO NPHOOpEeTaTh HOBBIE 3HAHMS IO XUMHHU B
COOTBCTCTBHUHU C )KU3HCHHBIMUA HOTpC6HOCTHMI/I, HCII0JIL30BATh COBPEMCHHBIC I/IH(bOpMaI_[I/IOHHLIC
TEXHOJIOTHH ISl TOUCKA U aHaM3a y4eOHOW M HAYYHO-TIOMYJISIPHONW WH(POPMAIIUH XUMHYECKOTO
COZlep)KaHus;



(dbopMupOBaHUE U Pa3BUTHE y O0YUAIOIIMXCA ACCOLMATUBHOIO U JIOTUYECKOT'O MBIIIJICHUS,
HaO0JII0/IaTeIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBbI, B
YaCTHOCTH, IIPH IUIAHWPOBAHUHU U TIPOBEJICHUN XUMUYECKOT0 IKCIIEPUMEHTA;

BOCIIUTAaHUE Y OOydaromuxcsi yOeXAEHHOCTH B TYMAaHHCTHUYECKOW HaIpaBIEHHOCTU
XUMHUH, €€ BaXHOH posM B  peleHHH [I00albHBIX MpoOJeM  paluOHAJIBLHOIO
MIPUPOAOIOIB30BAHUS, TOMOIHEHUS SHEPreTHUYECKHX PECYpPCOB M COXPAHEHMSI IPUPOTHOIO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOr0 OTHOUIEHHS K MPHUPOJE U CBOEMY
3/I0pOBbIO, @ TaKX€ MPUOOPETEHUs ONbITa MCIOJIb30BAaHUS MOJYUYEHHBIX 3HAHUU AJIs NPUHATHUS
TPAMOTHBIX PELIECHUI B CUTyallUsAX, CBSI3aHHBIX C XHMUYECKUMU SIBJICHUSMM.

B yueOHOM miaHe cpegHero obuiero odopa3oBaHus NpeAMeT «XHUMHS» 0a30BOr0 ypOBHS
BXOJUT B COCTaB MPEAMETHON 00macTu «ECcTeCTBEeHHO-HAYYHBIE TPEAMETH.

OOmee ymnciio 4acoB, OTBEAEHHBIX JUIS M3YYEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CpEIHEro
obmrero odpasoBanmsi, coctaBiser 68 yacoB: B 10 kimacce — 34 yvaca (1 wac B Hepemo), B 11
kiacce — 34 yaca (1 yac B Heneno).

COAEPXAHME OBYYEHUSA

10 KJIACC

OPTAHUYECKASA XUMUA

TeopeaneCKue OCHOBBI opralmquKoii XUMHUHA

[Ipenmer opraHuueckod XuUMHMM: €€ BO3HUKHOBEHHE, pa3BUTHE M  3HAUYECHUE
B IIOJly4YE€HUH HOBBIX BEIIECTB U MaTepuajoB. Teopusi CTpOEHUSI OPraHUYECKUX COeINMHEHUN A.
M. BytnepoBa, e€ ocHoBHble HoNOKeHUsA. CTpyKTypHbIE (DOPMYIBI OpPraHUYECKUX BELIECTB.
I'omonorusi, n3omepusa. XuUMUYECKas CBSI3b B OPraHUYECKMX COEIWHEHUSX — OJMHApPHBIE U
KpaTHBIE CBSI3H.

[TpencraBnenue o knaccuukanuyu opraHMYecKuX BeniecTB. HoMeHKIaTypa opraHu4ecKux
COCIMHEHUM (cucTeMaTU4ecKas) W TpHUBHUAJbHBIE Ha3BaHMUS BaKHEHIIMX MpercTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHbIE METOJbl U3YUYEHUs BEUIECTB U UX NPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3iamM OpraHMYecKMX BEIIECTB M MaTepualaMH Ha MX OCHOBE, MOJEIMPOBAHHME MOJIEKYI
OpPraHMYEeCKUX BEUIECTB, HAOJIOJEHME U ONHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB 11O
MPEBPALICHUIO OPIraHUYECKHUX BEIECTB P HarpeBaHuH (TIJIaBJICHUE, O0YTIIMBaHUE U TOPEHHUE).




YrieBoaopoabl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTUYECKUW psa. MeTaH W 3TaH — NpOCTEHIIne
MPEJCTABUTENIM AJKAHOB: (PU3UYECKUE M XHMHUYECKHE CBOWCTBAa (peakiuu 3aMElICHUS U
ropeHusi), HaXOXJAEHHUE B IPUPO/IE, NOITYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUHN Psijl. DTUIIEH U MPOMUIEH — IpocTeiime
MPEJCTAaBUTENIN AJIKCHOB: (M3WYECKMEe W XHMHUYECKHE CBOMCTBA (peakIMu TUAPUPOBAHUS,
rajoreHMupoBaHusl, TUAPATALNH, OKUCIIEHUS U TTOJIMMEpPU3alliu), OTy4YeHrue U TPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u MerunOytanueH-1,3: cTpoeHne, BakKHEHIIME XUMHUYECKUE
cBolcTBa (peakuust monuMepu3sanun). [losydeHne CHHTETHYECKOro KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTpOCHUA, TOMOJIOTMYECKUM pAna. AHCTI/IJ'ICH —
HpOCTCﬁH.IPIﬁ NpeaACTaBUTECIIb AJIKUHOB: COCTAaB, CTPOCHHUC, (I)I/ISI/I‘ICCKI/IG U XUMHYECKHE CBOMCTBA
(peaKI_II/II/I TUApUPOBAHUS, TAJIOTCHUPOBAHUS, THUAPATALINN, FOpeHI/IH), MOJYUCHUC U IPUMCHCHUC.

Apenbl. benzon: cocrtaB, cTpoeHue, (usMuUecKkHe W XMMHUYECKHE CBOICTBa (peakuuu
raJIOTEHUPOBAHUSI M HUTPOBAHHUsA), MONYy4YCHHE M TNpuUMeHeHue. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumuueckue ceolicmea (peakyuu 2ai02eHUpOSanUs U HUMPOBAHUs), NOIYYeHUe U
npumenenue. TOkcH4HOCTh  apeHoB. ['eHeTmueckass CBA3b  MEXAY  YIVIEBOAOPOJaMH,
MPUHAIICKAITIME K Pa3INIHBIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIiIeBOAOPOAOB. [IpuponHblil ra3 u nomyTtHele He(TAHbIE Ia3bl.
Hedts u e€ mnpoucxoxnenue. Crocobbl mnepepaboTku HedTHU: TMEeperoHka, KpPeKUHT
(TepMuueckuii, KaTaauTudeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrojb U MpOoayKThI €ro nepepadoTKu.

OKCIlepuMeHTaJIbHbIE METOJIbl M3YYECHHs BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIIEHHUE C
o0pa3iaMu miaacTMace, KaydykoB M pe3uHbl, kKomtekuun «Hedp1e» u «Yromab», MogenupoBaHue
MOJIEKYJI YIJIEBOJAOPOAOB M TaJOr€HONPOU3BOIHBIX, IPOBEJECHUE NIPAKTUUYECKONH paboThI:
MIOJyYEHHE dTUJIEHA U U3YUYEHUE €r0 CBONCTB.

Pacuérnsnle 3aa4u.

Bbluncnenns 1o ypaBHEHHIO XUMHUYECKOH peakuuu (Maccbl, 00bEéMa, KOJMYECTBa
HCXO/JHOTO BEIECTBA WJIM IMPOJAYKTa PEAKIUH IO H3BECTHBIM Macce, 00BEMY, KOJINYECTBY
OJJHOT'O U3 UCXOJHBIX BEIECTB WX IPOAYKTOB PEAKIUH).

Kucaopoacoaep:kamme opranndeckue coenHeHUs!

[IpenenbHbIE ONHOATOMHBIE CHUPTHL. MeETaHON W STaHON: CTpOeHHUe, (U3HUecKue Hu
XMMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMHM METAJUIaMU, rajoreHOBOJOPOAAMM, TOPEHUE),
npuMeHeHue. Bogopoansie CBA3M MEXAy MOJEKyJaMu CIIAPTOB. JlelCTBHE METaHOJIA U 3TaHOJIA
Ha OpraHu3M YEJIOBEKa.

MHoroatomMHble CHUPTBHL. OTUJIEHTIMKOJIb W TJIMIEPUH: CTpOeHHe, (u3nueckue Hu
XMMHUYECKHE CBOMCTBA (B3aUMOIEHCTBUE CO LIEJIOYHBIMHA METANIJIaMU, KaueCTBEHHAas peakliys Ha
MHOTOaTOMHbIe cnupThbl). JleificTBMe Ha opraHu3Mm uenoBeka. l[IpumeHeHHe TriMLepHHA H
STUJICHTJIMKOJIS.



deHon: CTpoeHHUE MOJEKYJbl, (U3NUYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenue penona.

Anpaerunpl U kemouvi. DopMaNbIACTHU[, aleTAIbIACIHA: CTPOCHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakiMd OKHUCICHUS W BOCCTAHOBJICHHS, Ka4E€CTBEHHBIC PEAKIIUH),
MOJYYEHUE U TPUMEHEHHUE.

OIHOOCHOBHBIE TNpeeabHbIe KapOOHOBBIE KUCIOTh. MypaBbiHAsi U YKCYCHAsi KUCJIOTBHI:
cTpoeHue, (PU3NIECKUEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME JIJIs Kilacca KUCIIOT, PEaKIus
sTepudUKaMK), TOJIydeHue u mnpuMeHeHne. CTeapuHOBass ¥ OJICMHOBAs KHUCIOTHI Kak
MPEICTABUTENIA BHICIINX KapOOHOBBIX KHCJIOT. MBUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIIEe JICHCTBHUE.

Crnoxnble 2pUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPOIHM3 CIIOKHBIX 3(QHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buonorunueckas poib KUPOB.

VYrieBoasl: cocTaB, KjacCU(PUKAIU yriIeBoA0B (MOHO-, 11~ U Toymcaxapuabl). ['moko3a —
MIPOCTEUIINN MOHOCaXapHa: OCOOEHHOCTH CTPOCHHUS MOJIEKYJbl, (PU3NYECKHE U XUMHUYECKHE
cBoiicTBa (B3ammoneictBue ¢ rujapokcunom meau(ll), oxucieHne aMMHAuYHBIM PAacTBOPOM
okcuga cepedpa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bl), HAaXOXKAEHHE B IPHUPOJE,
npuMeHeHue, buonorndeckas ponbs. dotocunres. Ppykroza Kak U30Mep IITHOKO3bI.

Kpaxman u nenmtono3a kak npupoaHbie nojuMepbl. CTpoeHHe Kpaxmalia U LEeJUTI0I03bI.
duznueckre U XMMUYECKUEe CBOMCTBA KpaxMalia (TUIPOIN3, KaueCTBEHHAsl PEaKus C HOJI0M).

OKCIIepUMEHTAJIbHBIE METObl KM3YYEHHUS BENIECTB W MX MPEBpAIlEHUN: MpPOBEICHUE,
HaOJI0/IeHNe W ONUCaHHe JAEMOHCTPALlMOHHBIX OIBITOB: T'OPEHHE CIUPTOB, KaueCTBEHHBIE
peakuuyu OAHOATOMHBIX CHHUPTOB (OKMcieHue sTaHosna okcuaom wmeau(Il)), MHOroaToMHBIX
cnupToB (B3amMojeicTBue rmuepuHa ¢ ruapokcugom wmenu(ll)), ampaerunoB (okucieHue
aMMHUa4HbIM pacTBopoM okcuga cepebpa(l) u rugpoxcunom menu(ll), B3aumonelictBue
KpaxMalia ¢ HOJOM), MpPOBEACHHE MPAKTHUECKOW paboOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTHI.

PacuérHnle 3a1aumn.

Bbluncnenns no ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccbl, 00bEéMa, KOJMYECTBa
HCXO/JHOTO BEIECTBA WJIM IMPOJAYKTa PEAKIUH IO H3BECTHBIM Macce, 00BEMY, KOJINYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM IPOJYKTOB PEaKLUu).

AzoTcoaepxalie OpraHu4eckue CoOeIMHEHMs.

AMHHOKHCIIOTHI KaK aM(OTepHbIC OpraHuYecKue coeuHeHus. DU3NYECKue U XUMHUYECKUE
CBOMCTBA AaMHUHOKHUCJIOT (Ha TpuUMEpe TIJMIMHA). buoiornyeckoe 3HaYeHHWE AMHHOKHCIIOT.
Ilentuabr.

benku kak mpUpOJHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuuHas, BTOpUYHAsA U
TpeTUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOHCTBa OCIKOB: THUIPONU3, JCHATypaIus,
KaueCTBEHHBIE peaKIny Ha OeJKH.

DKCIepUMEHTAIbHBIC METO/Ibl M3YYCHHS BEIIECTB M HMX NPEBPAIICHUNA: HAOIIOACHHE WU
OMMCAaHHME JIEMOHCTPAI[MOHHBIX OIBITOB: JEHATypauus OEJIKOB MpH HArpeBaHHH, LIBETHBIC
peaxkuuu OeKoB.




BbicokomoieKkyIsipHbIe COeTUHEHUSI

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEp,
CTPYKTYpPHO€ 3BEHO, CTENEHb MOJUMEpPHU3aLUU, CpeaHsAsl MojeKkyispHas Macca. OCHOBHbIE
METO/bl CUHTE3a BEICOKOMOJIEKYJIIPHBIX COCIMHEHUM — MOJIMMEPU3aLIUs U MTOJMKOH/ICHC AL

3KCH€DI/IMGHTaHbHLIe MCTOAblI M3YUYCHHA BCIICCTB M HUX HDCBDaHleHHﬁi O3HAaKOMJICHUEC C
o6pa3uaM1/1 IMpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MG)KHDCI[MCTHBIG CBJ3H.

Peanusanus MeXnpeAMETHBIX CBA3€H NMpHU HM3y4EHMM opraHuuyeckoil xumuu B 10 kiacce
OCYIIECTBJISETCSI Yepe3 MCIOIb30BaHHE KaK OOLIMX E€CTEeCTBEHHO-HAYYHBIX MOHATUH, TaKk H
HIOHATUH, SIBJISIFOIIUXCSI CACTEMHBIMH Il OTAEIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA.

OOmme ecTecTBEHHO-Hay4YHbIe TOHATUS: SIBJICHHE, HAy4YHbId (PaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHaiu3, CHUHTE3, KiIacCUPHUKalUs, TMEePHOJUIHOCTh, HAOJIOJECHHUE, W3MEpPEHUE,
3KCIEPUMEHT, MOJICIIUPOBAHUE.

dusnka: MaTepus, YHEPIusl, Macca, aTOM, JJIEKTPOH, MOJIEKYJIA, SJHEPreTUHYECKUI YPOBEHb,
BELIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHME BEIEeCTBA, (PU3MUECKUE BETUUYUHBI U €IUHULIBI
UX U3MEPEHHUS.

buonorus: xierka, opranmsMm, Ouochepa, oOMEH BemIeCTB B OpraHusMe, (OTOCHHTE3,
OMOJIOrMYeCcKU aKTUBHbIE BelllecTBa (O€JIKH, YTJIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOABI, TOJE3HbIE HCKONAeMbI€, TOIIUBO, PECYPCHI.

Texuonorus: IMUIICBBIC MMPOAYKTBI, OCHOBBI PallMOHAJILHOTO IMMUTAHUW, MOKOIIUC CPCACTBA,
JICKAPCTBCHHLIC U KOCMETHYCCKUC MTPCIIapaThl, MaTCpHUaJibl U3 HCKYCCTBCHHLIX U CUHTCTHUYCCKUX
BOJIOKOH.

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOIIUMHUCS
IporpaMM CpeAHero odiero oopa3oBaHus (JTMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-Meronuyeckoili OCHOBOW i1 pa3pabOTKu IJIAHUPYEMBIX pPE3YJIbTATOB OCBOCHMUS
[IpOrpamm CpeaHero ooIiero oopazoBaHus sIBISIETCA CUCTEMHO-EATENbHOCTHBINA OJXO/.

B cooTBeTCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM TOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS IpeaMeTa «XUMHUS» Ha YpOBHE CpelHero ooOuero obpa3zoBaHUs

BBIJICJICHEBI CIICAYIONUME COCTAaBJIAIOIIUEC:

OCO3HAHUE OOYYAIOUIMMHCS POCCUUCKON Tpa)KTAHCKOW WASHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CaMOOIPE/EIECHUIO;

HaIn4Yuec MOTHUBAIIUU K O6y‘-I€HI/IIO;



L[EJIEHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KJIHOYEBBIX
LIEHHOCTEHN U MCTOPUYECKUX TpaauLuii 0a30BOM HAYKU XUMMH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEIHLHOCTH
HCHHOCTHO-CMBICJIOBBIMH  YCTAHOBKaMHM, IIPpHUCYIIHUMHU HCJIOCTHOﬁ CUCTEMEC XHUMHYECCKOI'O
o0pa3oBaHus;

HaJIM4UC IIPaBOCO3HAHUA DKOJIOTUUECKOM KYJIbTYpblI U CITOCOOHOCTH CTaBHUTh e Hu
CTPOUTD ) XU3HCHHBIC I1JIaHbI.

JImyHOCTHEIE pe3yJibTaThl OCBOCHHA IMPEAMCTA «XUMHS JOCTUTAOTCA B CAMHCTBC
y‘-I€6HOI71 U BOCHHUTATCIHHOU ACATCIBHOCTU B  COOTBCTCTBMM C TYMAHUCTUYCCKHUMHU,
COMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMHU ILCHHOCTSIMU W HJCAIaMU pOCCHfICKOI‘ (&)
TpaxaaHCKOT O 06IJ_[CCTBa, IPUHATBIMA B O6H.[€CTB€ HOpMaMM HW IIpaBWJIaMHu IIOBCACHUS,
CHOCOGCTBYI-OH_II/IMI/I mnpoueccaM CaMOITO3HaHUs, CaMOpPa3BUTHUA WU HPABCTBCHHOI'O CTAHOBJICHUS
JIMYHOCTH 06yqa101unxc>1.

JlnaHOCTHBIE pE3yNbTAaThl OCBOCHUS MpeaMeTa « XUMHS» OTPakaroT chOPMHUPOBAHHOCTH
OMbITa TO3HABATENBHOW U TMPAKTUYECKOW IEATENbHOCTH OO0y4alolMxcs M0 peaar3aluu
NPUHATBHIX B O0IECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpasKIaHCKOro BOCIUTAHUS:

0CO3HAHUS 00YYaAIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00A3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPABOMOPSAIKY;

MPEICTABICHUSI O COIMAJIbHBIX HOPMAaX M TIPAaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH MPU CO3JAHUM YUYE€OHBIX IPOEKTOB,
penIeHny y4eOHBIX U TTO3HABATENBHBIX 3a/1a4, BBIIOJIHEHIUH XUMUYECKUX SKCIIEPUMEHTOB;

CITOCOOHOCTHU MOHUMATh U NpUHUMATb MOTHBBI, HAMCPCHUS, JIOTUKY U apTYMCHTBI JAPYTIUX
IIPpHU aHAJIM3EC pa3JIMYHbIX BU10B yqe6Hoﬁ ACATCIIBHOCTH,

2) NaTPUOTUYECKOTO BOCTIMTAHMS

LIEHHOCTHOIO OTHOLIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEOUI0 OTEYECTBEHHOMN
XUMUH;

YBaXXCHHUA K IPOLECCY TBOPYUCCTBA B obyactu TCOpUU M TPAKTUYCCKOIO MPUMCHCHUSA
XUMHUH, OCO3HAHUA TOT'0, YTO AOCTHMIKCHUA HAYKH CCTb PE3YJIbTAaT AJIUTCIIbBHBIX H&6JIIOI[€HHI>'I,

KPOIOTIMBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O Tpyda y‘IéHI)IX U IPAKTHUKOB,

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJYYCHHMM M IOCIEAYIOLIEM AaHAJIN3e
nH(OPMAIU O MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHOM 0TE€UeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

HPaBCTBCHHOT'O CO3HAHUS, 9TUYCCKOT'O ITIOBCACHUA;



CIIOCOOHOCTH  OLIEHHMBATh  CHUTYyallMd, CBSI3aHHBIE C XMMHMUYECKUMHU  SIBJICHUSMH,
U INPUHUMATh OCO3HAHHBIC DPEIICHMS, OPUEHTUPYSICh HAa MOPAJIBHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OIIEHUBATh CBOE IIOBEJEHUE W TOCTYIKHW CBOMX TOBAPHUIEH C TO3UIIHI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popMupOBaHHUSI KYJbTYPbI 310POBbSI:

IIOHUMaHUsA HeHHOCTCﬁ 30A0pOBOro H“ 0e30macHOro 06pa3a KH3HU, HCO6X0)II/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUA K CO6CTBCHHOMy (bHSI/I‘IeCKOMy " IICUXUYCCKOMY 3J10POBbIO;

COOJTIO/ICHUST TpaBHJI 0€30IMacCHOrO OOpaIlleHUs C BEIIECTBAMU B OBITY, MOBCETHEBHON
KU3HH U B TPYIOBOU JICATEIBHOCTH;

MNOHMMaHHd LOCHHOCTU NpaBUJI HWHAWUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e30macHoro
IMOBCACHUA B CUTYAlUAX, YTPOXKAOIIUX 3TOPOBBIO U ) KU3HH moz[eﬁ;

OCO3HAHUS MOCIEACTBUM M HENPUATHS BPEAHBIX NpUBBIYEK (YNOTpeOIeHHs alIkoroJs,
HapKOTUKOB, KypeHUs);

5) Tpya10BOT0 BOCIIMTAHUS

KOMMYHUKATHBHOM KOMIICTGHTHOCTH B y4e€OHO-MCCIIEIOBATEIbCKOW  JEATEIbHOCTH,
OOIIECTBEHHO T0JIC3HOM, TBOPUYECKOM U JPYTUX BUAAX ASATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacCTHE B pEHICHWH TMPAKTUYECKUX 3a7ad COIHAIHHOU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3nuyHOro pojaa, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUSI IPEAMETHBIX 3HAHUH 10 XUMUU;

YBa)X€HUS K TPYyLy, JIOASIM TPYAA U pe3ylabTaTaM TPYAOBOU NEATEIbHOCTH;

TFOTOBHOCTM K OCO3HAaHHOMY BbIOOpDY MHAMBHAYaJIbHOM TpaeKTOpUM OOpa3OBaHMUI,
Oynymiel npodeccuu U peanu3aii COOCTBEHHBIX KM3HEHHBIX TUIAHOB C y4ETOM JIMYHOCTHBIX
HUHTEPECOB, CIOCOOHOCTEN K XUMUHU, UHTEPECOB U OTPEOHOCTEHN 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIUTAHMSA:

AKOJIOTMYECKHU IEJIECO00Pa3HOr0 OTHOIICHHUS K MPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIc;

IMOHUMAaHHs TJI00aJILHOrO XapakTepa 3KOJOIrM4YCCKUX npo6neM, BJIMSAHUA 3KOHOMHYCCKHUX
MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLIMATIBHOU CPEIbL;

OCO3HaHuA HeO6X0}II/IMOCTI/I HCITOJIb30BaHUA JIOCTI/I)KGHI/Iﬁ XUMUHU OJI0 pCIICHHA BOIIPOCOB
palrOHAJIBHOTO IPUPOAOIIOJIE30BAHNA,

AKTUBHOI'O HENPUITUSA JNEUCTBUNA, MPUHOCIAIIMX BPEA OKPYKAOLIEH MPUPOIHON Cpele,
YMEHHUsI TIPOTHO3MPOBATh HEOJIArONpPUATHBIE 3KOJOTHYECKUE MOCIEICTBUS MpeIpUHIMAaeMbIX
JENCTBUH U IIPEAOTBpaIlaTh UX;



HaJM4Ms Pa3BUTOTO HKOJIOTMYECKOrO MBINUICHMS, 3KOJIOTMYECKOW KYJIbTYpPBI, OIIBITA
JEATENBHOCTA  DKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATbCS MMM B
[103HaBaTEJIbHOM, KOMMYHUKATUBHOM M COL[MAJIbHOIN MPAaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSITh UJIE0JIOTUU XeMOo(poOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUSI:

cOPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MPAaKTHKU;

NOHUMAHMS CIEeUU(PUKHA XUMHUUW KaK HayKd, OCO3HaHHs e poiau B (OPMHUPOBAHUHU
paloOHaIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LEJIOCTHOIO MPEICTABIEHUS 00 OKPYXKaIOLIeM
MHpE KaK O €QUHCTBE IPHUPOABI U YEJIOBEKA, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH H
pelieHuy npodJieM COXpaHEHUs IPUPOJHOIO PaBHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAYMMOCTUM XUMHUHU JUI1 COBPEMEHHOM LMBHIIM3ALMM: B €€
I'YMaHUCTUYECKOM HaNpaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHUM HOBOM 0a3bpl MaTepualibHOU
KYJIBTYpbI, PELIEHUN TI100aJbHBIX MPO0JIEM YCTOMUMBOIO pa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MHUINEBOM M SKOJOrMYecKod Oe30MmacHOCTH, B Pa3BUTUU MEIUIMHBI,
obecrie4eHUH yCIOBHM YCIEIIHOIO TPyJa U SKOJIOTHYEeCKH KOM(OPTHON KU3HU KaXKAOT0 4JieHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOM TI'pPaMOTHOCTH: TIOHMMaHUsl CYLIHOCTH METOJOB I1O3HaHMS,
UCIONB3YEMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIONB30BATh MOTy4aeMble 3HAHUS IS
aHalM3a W OOBSICHEHMS SIBJICHHH OKPYXKAIOIIEro MUpa U MPOUCXOASIIMX B HEM HM3MEHEHUH,
yYMEHUS JIenaTh 000OCHOBAHHBIC 3aKIIOYEHUS Ha OCHOBE HAYYHBIX ()aKTOB U MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJYYEHUS JJOCTOBEPHBIX BHIBOAOB;

CITOCOOHOCTH CaMOCTOSITENILHO MCIOIB30BATh XUMUYECKHE 3HAHUS JJIA PCUICHUA HpO6JI€M
B PCAJIbHBIX JKU3HCHHBIX CUTYAIIUAX

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIIbCKOM EeATeNbHOCTH

TOTOBHOCTH U CIOCOOHOCTH K HENpPEephIBHOMY OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIyY€HUIO HOBBIX 3HAaHMW 110 XUMHHU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM TpyAa B pa3iauuHbIXx cdepax npodeccuonanpHoOn

JACATCIBbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MerTanpenMeTHble pe3ysibTaThl OCBOEGHHS ydeOHOro mpenMmera «XUMHsS» Ha YpPOBHE
cpenHero oo61ero oopa3oBaHus BKIHOYAIOT:

3HayuMble 751 (OPMHpPOBAHUS MMPOBO33PEHUS OOYYAIOUIMXCS MEXAUCHUIIIIMHAPHBIE
(MexnpeaMeTHbIe) O0IeHayYHbIe TTOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHON KapTUHBI MHUpa
U creru(HrKy METOAO0B MO3HAHHUSA, UCI0JIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEeIIeCTBO,



SHEprus, siBJIEHHE, MPOILecC, CUCTeMa, Hay4HbIH (DaKkT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHUsl, UCCIIEJOBaHKE, HAOIII0JEHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUe);

yHHUBEpcallbHble  ydeOHble  JelcTBusi  (IIO3HABaTeJbHblE,  KOMMYHHKATHUBHBIE,
peryisaTuBHbIe), oOecnednBarone GopMUpoBaHHE (DYHKIMOHANBHOW TPAMOTHOCTH MU
COI[MAJIbHON KOMITIETEHIIMU 00yYaIOLI1 XCs;

CIIOCOOHOCTh o6yqafom1/1xc;1 HCIIOJIB30BAaTh OCBOCHHBIC MCK AU CHUIIIIMHAPHBIC,
MHUPOBO33PCHYCCKUEC 3HAHHMA KW YHHBCPCAJIbHLIC y‘-Ie6HbIe HeﬁCTBHH B TIO3HABATEIbLHOM H

COLIMAJIbHOM IIPAKTHUKE.

MertanpenMeTHble pe3yJabTaThl OTPAKAIOT OBJAJEHUE YHUBEPCAJIBHBIMH y4E€OHBIMHU
IT0O3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETyJISTUBHBIMU J €1 CTBUAMH.

OBaagenune YHUBEPCAJTbHBIMUA y‘—l@ﬁHLIMI/I NMO3HABaTeJbHbIMU JI€IiCTBUSIMM

1) 6a30BbIe JIOrHYEeCKHE JelCTBUSA:

CaMOCTOSTENILHO (OPMYIUPOBATh U aKTyaJM3UPOBaTh MpoOJeMy, BCECTOPOHHE e&
paccmMaTpHBaTh;

ONpCACIATL LCIUM ACATCIIbHOCTH, 3alaBasd IapaMCTpbl WM KpPUTCPpHUHU HUX JOCTHIKCHMUA,
COOTHOCHUTD PE3YJIbTATBI ACATCIBbHOCTU C ITOCTABJICHHBIMU LICIISIMU

HCIOJIb30BATh IIPpHU OCBOCHUU 3HAaHUH HpI/IéMLI JJOTHYCCKOI'O MBINIJICHUSA — BBIACIATH
XapaKTCPpHLIC TMPU3HAKU MOHITHH U YCTaHaBJIMBATb UX B3aMMOCBA3b, UCIOJIb30BATH
COOTBCTCTBYIOIIUC MOHATUA I 00BICHEHHUS OTACJIbHBIX q)aKTOB u ﬂBHCHHfI;

BbIOMPATh OCHOBAHMSI M KPUTEPUU [T KJIACCU(PUKALIMY BEIECTB U XUMUYECKUX PEaKIIMid;

YCTaHAaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBA3H MEKY U3Y4aeMbIMU SABJIICHUAMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHbBIE, JACIyKTUBHBIE, I10 aHaJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAeMbIX SIBJICHUSX, (POPMYJIMPOBATH
BBIBOZIBI U 3aKJIFOUCHMUS;

IPUMEHSATH B IPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPa3OBbIBATh MOEIbHBIE IPEACTABIECHUS — XUMUYECKUI 3HAaK (CUMBOI) AJIEMEHTA,
XUMHUecKass (¢opmylia, YypaBHEHHE XUMHUYECKOW pEaKIUMM — TpU pEIIeHUH Yy4eOHBIX
[TO3HABATEJIbHBIX M IPAKTUYECKHUX 3a1ad, PUMEHATh HA3BAHHBIE MOJEIBbHBIC IIPEICTABICHUS
JUISL BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB U3y4aeMBIX BEIECTB U XMMUYECKUX PEAKIIH.

2) 0a30BbIe HCCJIeA0BATEIbCKHE TeHCTBHS:

BJIAACTb OCHOBAMH MCTOAOB HAYYHOI'O MMO3HAHN BCUICCTB U XUMHUYCCKUX peaKHHﬁ;



q)OpMy.]'II/IpOBaTB oejamm W 3aJadyd  HCCICAOBaHHA, MCIIOJIb30BaTh IIOCTABJICHHBLIC H
CaMOCTOATCJIBHO C(l)OpMy.]'IHpOB&HHBIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA INO3HAHUWSA U OCHOBBI
JJIA q)OpMI/II)OBaHI/Iﬂ THUIIOTE3EI 110 IMMPOBCPKE MPaBUIILHOCTU BbICKA3bIBACMbBIX CY)KHCHHﬁ;

BJAJETh HAaBBIKAMH CAMOCTOSITEJIbHOIO IUIAHMPOBAHUS M TPOBEIACHUSA YYCHHUYECKHUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOJIIOAATh 32 XOAOM Ipoliecca, CaMOCTOSTENILHO
MIPOrHO3UPOBAaTh €ro pe3ynabTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHTEIIEHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAaHUSA, COCTABISITH 0OOCHOBAaHHBIA OTYET O MpPOAETaHHON
pabore;

HpI/IO6peTaTB OIIBIT yququCKOﬁ HCCHGHOB&TGHBCKOﬁ n HpOGKTHOﬁ ACATCIIbHOCTH,
MPOABJIATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY IMOUCKY MCETOJOB PCHICHUA
MPAKTUYCCKUX 3a/la4, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) pa6ora ¢ undgopmamnueii:

OPUEHTUPOBATHCSI B  PA3JIMYHBIX MCTOYHMKAX HH(pOpMauuu (HAy4HO-TIOMYJIspHAs
JAUTEpaTypa XUMHUYECKOrO COJEpXKaHUs, CIOpaBOYHbIE IOcoOMs, pecypcel MHTepHeTa),
aHaAIM3UpPOBATh MHGOPMALMIO PpaA3IMYHBIX BHJIOB M (GOpPM INPEACTaBICHUS, KPUTUYECKU
OLICHUBATh €€ NOCTOBEPHOCTb U HENIPOTUBOPEYUBOCTD;

dbopMynHpoBaTh 3aMpoChl W TPHUMEHITh Pa3IMYHBIE METOJbI TpPH TOHCKE W OTOOpe
nHpopMaIuu, HE0OXOIUMOH JIIS BBITTOJIHEHHS YU4eOHBIX 3a/1a4 ONPENeIEHHOrO THIIA;

pUoOOpeTaTh ONBIT KCIIOJIb30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOIMH U
pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAJbHYIO (OpMY TpecTaBiIeHUs HHPOPMAIUU (CXEMBI,
rpaduku, IUarpaMMBbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCMOJb30BaTh HAy4YHBIH A3BIK B KAueCTBE CpeJICTBA IpH pabdoTe ¢ XUMHYECKOH
uHpOpPMaLe: TPUMEHATh MEKIpeaMeTHble ((pu3nyeckue M MaTeMaTH4ecKue) 3HAKU |
CUMBOJIBI, (OPMYJIbI, a00peBUATYpbl, HOMEHKJIATYPY;

HUCIIOJIb30BaTh U Hp606pa30BBIBaTB 3HAKOBO-CUMBOJIMYECCKUE CPCACTBA HATIAHOCTHU.

OBaagenune YHUBEPCATBbHBIMHA KOMMYHUKATUBHBIMUA JefCTBUSIMM :

3aJlaBaTh ~ BONPOCHI 1O  CYIIECTBY  OOCyXJaeMol TeMbl B  XOJ€ Juajiora
W/ATW JTUCKYCCHM, BBICKA3bIBATh W7EH, (OPMYIMPOBATH CBOU MPEMJIOKEHHS OTHOCHUTEIBHO
BBITIOJTH CHUS TTPEIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTALlMEed PEe3yJbTATOB I1O3HABATEJIBHON IESATENbHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMHU TIPU  BBINOJIHEHUHM XHMHUUYECKOIO
SKCIEPUMEHTa, MPAaKTUYECKOM paboThl IO WCCIEAOBAHMIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanusanuu yueOHOro IIPOEKTa u (bopmMyIpoBaTh BBIBOJIBI



10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAaHUI MyTEM COIJIaCOBaHMS MO3MIUH B XOIE
00CYXXJIeHHsI 1 OOMEHA MHEHUSIMH.

OBgilajieHHe YHUBEPCATBHBIMHI PEryJIATHBHBIMH A€HCTBUSIMH:

CaMOCTOSITENIbHO IUIAHMPOBATh M OCYLIECTBISTH CBOIO IO3HABATEIbHYIO AEATEILHOCTH,
ompenenss e€ eNd U 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Mpe/jiaraeMblii alrOpPUTM JEHCTBUI MPH BBHIMOJIHEHUU YYeOHBIX M HMCCIEJ0BAaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3p(PEeKTUBHBIN CIOCOO UX pELIeHUs ¢ YYETOM MOJYYEHUsI HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHX PEAKIUX;

OCYIICCTBIIAIT  CAMOKOHTPOJIb CBOEM JIEATEIIbHOCTHM Ha OCHOBE CcaMoOaHalM3a M|
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTAT

10 KJIACC

ITpenmeTHBIE PE3yAbTATHI OCBOEHUS Kypca «OpraHuueckas XUMUsD OTPakaroT:

C(i)OpMHpOBaHHOCTI) Hpe}ICTaBHeHI/Iﬁ 0 XUMHUYECKOH COCTaBJ'ISIIOHIeﬁ CCTCCTBCHHO -HaY‘IHOfI
KapTHHBI MUpPA, POJIX XUMHUU B IMO3HAHUH SIBJICHUH IMpupoabl, B (1)0pMI/IpOBaHI/II/I MBIIUJICHUS U
KyJbTYpbl JINYHOCTH, €€ (YHKIMOHAJbHOM TIpPaMOTHOCTH, HEOOXOAMMOM [uid pelieHus
MPAKTUYECKUX 3a7a4 M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO M
MPUPOIHOM CpelIE;

BJIAJICHUE CHUCTEMOM XHMHYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATAKIINE
MOHATHS (XUMUYECKHUM AJIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJa, BaJIGHTHOCTD,
NIEKTPOOTPULIATENBHOCTh, XUMHUYECKasl CBS3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas u
COKpauléHHasl), MOJb, MOISIpHasT Macca, MOJAPHBIA O0BEM, YrIEpOAHBI  CKEleT,
(yHKIMOHAIbHAS TPYINa, PaauKall, U30MEpHs, U30MEpbl, TOMOJOTUYCCKUA PsJi, TOMOJIOTH,
YIIE€BOAOPO/IbI, KUCIOPOJ M a30TCOAEPKALIME COCIUHEHHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPUsl CTPOSHUS OPraHUYECKUX
BemectB A. M. bytinepoBa, 3akOH COXpaHEHHMSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3BIK XUMHUH; MHUPOBO33PCHUYCCKHUEC 3HAHUIA, JICKAIIHUEC B OCHOBC IMOHUMAHUA
NPpUYUHHOCTH U CUCTCMHOCTH XUMUYCCKHUX HBHGHHﬁ, (baKTOJIOFI/I‘-IeCKI/Ie CBCACHUA O CBOﬁCTBaX,
COCTaBE, MOJYUCHHUU U 0€e30I1acHOM HCHOJIB30BAHIUH BaKHEHIITNX OpraHu4e€CKuX BCIICCTB B GBITy
Y TIPAKTUYECKOM 1€ TEIbHOCTH YEeI0BEKa;



c(OpPMUPOBAHHOCTb YMEHUI BBISBJIATH XapaKTEpHbIE NPU3HAKU MOHSITHH, yCTaHABIMBATh
UX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME ITOHATUS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
IIPEBPALLEHUI OPraHUYECKUX COCAMHEHU;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOIb30BATh XUMHYECKYI0 CHMBOJIUKY JUIS COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIEHHON) GOPMYJ OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKMX PEaKLUM, U3rOTaBIMBATh MOJEIN MOJIEKYJ] OPraHMYECKHX BEIECTB
JUTSL HJDTFOCTPALIMU X XMMUYECKOT'0 U IPOCTPAHCTBEHHOTI'O CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAIKHOCTh U3YUCHHBIX OPraHMYECKUX
BEIIECTB II0 HMX COCTaBy M CTPOEHMIO K OHpPEACNEHHOMY KJaccy/Tpylne COoeIuHEeHUH
(YyrieBomopoabl,  KHCIOPOJ M a30TCOAEp)KAIMe  COEJUHEHUS, BBICOKOMOJIEKYJISPHBIE
COEAMHEHMs), aBaTb MM Ha3BaHuUs mo cucreMatudeckoid HomeHkiatype (IUPAC), a taxxke
IIPUBOJUTH TPUBHAJIbHBIE HA3BaHMsI OTHEIbHBIX OPraHMYECKUX BELIECTB (STHJIEH, MPOIUJIEH,
aleTusIeH, 3TUJICHTJIMKONIb, TJIMLEpUH, (eHoJs, (opmanpaerny, aleTaablerui, MypaBbUHas
KUCIIOTA, YKCYCHasi KHMCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAsl KHUCJIOTa, IIII0K03a, (hpyKTO3a,
Kpaxmall, HeJUI0103a, MIULUH);

C(OPMUPOBAHHOCTb YMEHHUS OINPEAENATh BHUAbBI XUMHUYECKOH CBSI3U B OPraHMYECKUX
COEAMHEHMSIX (OAMHAPHBIE U KPATHBIE);

chOPMHUPOBAHHOCTh yYMEHUSI TPUMEHSTH TOJOXKECHHS TEOPHH CTPOCHHUS OPraHUYECKUX
BemectB A. M. bytnepoBa nisi oOBbsICHEHHsI 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUST; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYCCKHE U
XHUMHYECKUE CBOMCTBA TUITUYHBIX MPEACTABUTEICH PA3IMIHBIX KJIACCOB OPTAHMUYECKUX BEIECTB
(MeTaH, 2TaH, OSTWJIEH, TPOIWJIEH, aleTuiieH, OyramueH-1,3, MmetwnOyrtaauen-1,3, OenHso,
METaHOJI, ATAHOJI, STUJICHTIIMKOJIb, TJIMICPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAS M YKCyCHas
KHCJIOTHI, TJIOKO3a, Kpaxmal, IeII0I03a, aMHUHOYKCYCHas KHCIOTa), WILIIOCTPUPOBATh
TCHETUYCCKYIO CBSI3b MEXKIY HUMHU YPaBHEHHSIMH COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIHH C
HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

Cc(OPMUPOBAHHOCTb YMEHHUS XapaKTepU30BaThb HCTOYHUKU YTJIEBOJOPOJHOIO ChIPbS
(HepTb, MPUPOAHBINA ra3, yroib), COCOOBI MX NEPepadOTKM M NPAKTHUUYECKOE NPHUMEHEHUE
IIPOAYKTOB IIepepabOTKu;

Cc(OPMUPOBAHHOCTb YMEHUN MPOBOJAUTH BBIYMCIEHUS [0 XUMHUYECKMM ypaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HCXOJHOIO BELIECTBA MM MPOAYKTAa PEAKLMM [0 H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJTHOT'0 u3 M CXOTHBIX BEIECTB
WM IPOAYKTOB PEAKIINN);

chOpPMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOT O
MO3HAHUA, HCHOJIB3YEMBIX B XUMHUHM IIPU HM3YYECHUHM BEIIECTB M XUMHYECKUX SBJICHUU
(naOmroneHue, M3MEpPEHHE, OKCIEPUMEHT, MOJEIMPOBAHUE), HCIIOIb30BATh CHCTEMHbBIE
XUMHYECKU € 3HAHUS UL IPUHSATUS PELIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHbBIX
C BEILECTBAMU U UX IIPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHUH COOIOAATh MPaBUJIA TMOJIH30BAHUSI XUMUYECKON TOCYA0U U
71a00paTOpHBIM 000pPYIOBAaHUEM, & TAK)KE MpaBUiIa OOPALEHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKILHUSMH 1O BBINOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;



chOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBIMOJHITH XUMUYECKUN DKCIEPHUMEHT
(mpeBpallieHUs] OpraHMYECKUX BELIECTB IPU HArPEBAHMM, MOJIyYEHHE STUJIEHA M U3yUYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIUMU OPraHWYeCKUX BEUIECTB, JEeHaTypauus OeIKoB IpHU
HarpeBaHuM, IIBETHbIE PeaKIUKU OEJIKOB) B COOTBETCTBUU C MpaBUJIAMU TEXHHKHU OE30M1aCHOCTU
pu OOpaIEeHNH C BEIIECTBAMU M JIAOOPATOPHBIM O0OPYIOBAHHEM, MPEACTABIATH PE3yJIbTAThI
XMMHYECKOTO JKCIIEpUMEHTa B (OpME 3alucu YypaBHEHUH COOTBETCTBYIONIMX PEAKIUNA H
(hopMyITHUpPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH AHAIM3UPOBATh XMMHUYECKYIO HH(OpMAIHIO,
MIOJIy4aeMYI0 U3 pa3HbIX HCTOUYHUKOB (CpeAcTBa MaccoBoi nH(popMmanuu, UHTEpHET U ApYyTUX);

cOpPMUPOBAHHOCTh YMEHUH COOIONAaTh MpaBHJIA HKOJOTHYECKH I[€JIeCO00pa3HOro
MOBENEHUsT B OBITY W TPYAOBOW NESATEIBHOCTH B IIENISIX COXPAHEHHS CBOETO 3IO0POBbS U
OKpY’KaIOILIEeH MPUPOAHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHUCTBUS HA JKHBBIE OPraHU3MBbI
ONpENEIEHHBIX OPraHMYEeCKUMX BELIECTB, NMOHMUMAs cMbica mnokaszarens [IJIK, noscHATe Ha
nprUMepax CHocoObl YMEHBIIEHUS U MPEIOTBPAILEHUSI UX BPEIHOIO BO3/IEHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIA 06y‘-IaIOH.[I/IXC$[ C OIrpaHMYCHHBIMH BO3MOXHOCTAMU 3O0POBbBA: YMCHUC NPHUMCHIATH
3HAHUS 00 OCHOBHBIX AOCTYIHBIX MCTOJaX MO3HAHNA BEIIECCTB U XUMUYCCKUX HBHCHHﬁ;

JUISL CJIENBIX U CIa00BUIAIINX OOYUYaAOLIMXCS: YMEHHE UCIOIb30BATh PEIbE(PHO-TOUEUHYIO
cucreMy obo3Hauenuit JI. bpaitns ans 3anucu xumuyeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3aenoB U TEM MPOrpaMMBbl KommuectBo yacoB Orex
/1 Bcero Konrponsuele  IIpaktnueckue (1
paboThI paboTsl 00paso
pe
Pa3nen 1. TeopeTnueckne 0CHOBbI OPraHU4eCKOM XUMHUHU
1.1 TIlIpeamert opranunveckoir xumuu. Teopus 3
CTPOEHUSI OPraHUYeCKUX coelMHeHun A. M.
byrneposa
Wroro no pazaeny 3
Paznea 2. Yraesoaopoabt
2.1 TlpenenbHbBIE YIIIEBOJOPOIBI — AIKAHBI 2
2.2 HenpenenbHbIE YIIIEBOJOPOIbI: aJIKEHBI, 6 1
aJKaJIueHbl, aJIKUHBI
2.3 ApomaTHyYecKue yrieBoIOpPOIbI 2
2.4 TlpupomHble HCTOYHUKH YTIEBOIOPOOB U UX 3 1
nepepaboTKa
Wroro mo pazgeny 13
Pasnea 3. Kucaopoacoaep:kamue opranudecKue coeInHeHnst
3.1 Chuptsl. @eHon 3
3.2 Anbaeruasl. Kap6onoBbie kucioTsl. CloxKHbIE 7 1
3¢upbI
3.3 VYrueBonusl 3 1
Wroro no pazneny 13
Pa3nen 4. AzoTcoaep:kamme oprannieckue coeJHHeHUs
4.1 AwmwunHbl. AMUHOKHUCIOTHI. benku 3
Htoro no pazgeny 3
Paznen 5. BoicokoMoJieKyJIsIpHBIE COeTHHEHHS
5.1 IImactmaccel. Kayuyku. Bonokna 2
Wroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 34 2 2
I[TPOT'PAMME
MMOYPOYHOE INTAHUPOBAHUE
10 KJIACC
Ne Tema ypoka Konuuecrso yacos
n/n Beero Konrpombhsie  IIpaxk
paboTsI p:
1 TIpeamer opraHuYecKol XMMHUH, €€ BOSHUKHOBEHHE, PA3BUTHE U 1
3HauYCHHE
2 Teopus CTpoeHHUs1 OpraHUYecKuX coennHeHuit A. M. Bytieposa, eé 1

OCHOBHBIC ITOJIOXKXCHUA

3 TlpencraBieHue o KiacCH(pUKAIMH OPraHMYECKUX BEIIECTB. 1
Homenknatypa (cucremaTiueckas) 1 TpPUBHAJIbHbIE HA3BAHUSI



Ne
/1

o N o o1 b~

10

11
12
13

14

15

16
17

18
19

20
21

22
23

24
25

26
27

28
29

30
31

Tewma ypoka

OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTMYECKUI PsAJT

MertaH 1 3TaH — MPOCTEUIIME MPEICTABUTENN AJIKAHOB
AJIKEHBI: COCTaB U CTPOEHUE, CBOKWCTBA

OTUIIEH U IPONUJIEH — MPOCTENUINE IPEICTABUTENHN AJIKEHOB

[Tpaktnueckas padota Ne 1. «ITomydeHnue sTuIeHa U U3y4CHHUE €TI0
CBOMCTB»

Ankamuensl. bBytanuen-1,3 u metundyraguen-1,3. [lomyuenne
CHHTETUYECKOr0 KaydyKa U Pe3UHBI

AJKMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH ps.
AnetuiieH — IpOCTEUIINI IIPEICTABUTEND AJIKHHOB

Brruucrnenus no ypaBHEHUI0 XUMUYECKON peaKuu
Apensl: 6eH3011 U TOTyoJ. TOKCHYHOCTh apeHOB

I'emeTnaeckas CBSA3b YrjaeBoaopoa0B, IPpUHAIJICKANIUX K PA3JIMIHBIM
Kj1accaM

[TpupoaHbIC UCTOYHHUKH YTICBOAOPOAOB: IIPUPOIHBINA I'a3 U MOy THHIC
HeTsAHbIE ra3bl, HeMTh U MPOAYKTHI €€ MepepaboTKU

[IpupoiHble HCTOYHUKHU YTIEBOJOPOIOB: IPUPOIHBINA ra3 U MOMYTHHIE
He(TAHbIE Ta3bl, HEPTh U MPOLYKTHI €€ nepepaboTKu

KonTtponbsHas paboTta 1o pazneny «YTriaeBoJ0pOIb»

IIpenensHbIE OJJTHOATOMHBIE CHUPTHI: METAHOJ U 3TaHod. BomopoaHas
CBSI3b

MHoroaToMHEIE CIIUPTHI: STUJICHIJIMKOJIb U TTIUICPHUH

®deHom: CTpOSHNE MOJICKYJIBI, PU3MYECKUE U XMMUYECKHE CBOWCTBA,
IIPUMEHEHUE

AJ'IB}ICFI/II[I)IZ (l)OpMa.]'H)}Iel"I/I)I n aincTrajJibJCruai. AIICTOH

OnHOOCHOBHBIE IIpeJiebHbIE KAPOOHOBBIE KUCIOThL: MypaBbHHAS U
YKCyCHast

[Ipaktuueckas padorta Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCIOTHD)

CreaprHOBas M 0JIGMHOBAs! KUCJIOThI, KaK MIPEJCTABUTENN BBICIINX
KapOOHOBBIX KHCIIOT

Mp11a KaK COJIM BBICIITHX Kap6OHOBbIX KHUCJIIOT, X MOIOIICC I[CflCTBI/IG

CrnoxHble 2GHUPHI KaK IPOU3BOIHBIC KAPOOHOBBIX KUCIOT. ['HIpom3
CIIOXKHBIX 3(UPOB

XKupsl: runponus, npuMeHeHre, Ononoruueckas posib JKupoB

YTIIeBObI: COCTaB, Kiaccupukanus. BaxHeHIme npeacTaBuTeu:
III0K03a, (hpyKTO3a, caxapo3a

Kpaxmai 1 1emnosa03a Kak IpupOAHbIE TOIMMEPBI

KonTponbHas padota 1o pasaeny «Kucmopomcoaepxarime
OpPraHUYECKUE COCTUHCHHUSD)

AMWHBI: METHJIAMUH U aHUJIUH

AMMHOKHUCIOTEI Kak aM(i)OTepHBIC OpPraHUv4CCKUEC COCANHCHUS, UX
OMOJI0rM4YecKoe 3HAUCHHUE. HCHTI/I}II)I

Beero Kontponbuble

I = YN SR SEQ RN

KonnuectBo yacos

paboTs

Ipak
p:



No Tema ypoka KomuuectBo wacos

n/n Beero Kourpombhsie  IIpaxk

paboTs p:
32 Benku Kak MPUPOIHBIE BLICOKOMOJIEKYIIAPHBIE COETUHCHHUS 1
33 OCHOBHBIE ITOHATHUS XMMUH BEICOKOMOJIEKYJIIPHBIX COEMHEHHI

34 OcHOBHBIE METO/IBI CHHTE3a BHICOKOMOJICKYISPHBIX COCTUHCHUI. 1
[TImacTmaccel, Kay4yKu, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2



