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HOACHHUTEJIBHAA 3AIINCKA

[IporpaMmMa 1O XUMHUHM Ha YpPOBHE CpeOHEro ooOmero oOpa30BaHUs
pazpaboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O0
oOpa3oBanuu B Poccuiickoit deneparnuny, TpeOoBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHOI o0pa3oBaTeIbHOU IPOrpaMMbl CpEeIHEero o011ero
oOpazoBanusa(POIICOO),npencraBneHHbix B PepepadbHOM TOCYAapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOTO TpeIMEeTa«XUMHUSI»B 00pa3oBaTEIbHBIX OpraHU3ausax Poccuiickoit
denepannu,peaan3yronX OCHOBHbIE 00pa3oBaTelibHbIe MPOrpaMMBbL,H OCHOBHBIX
nosnioxkeHni«Crparernu pas3BuTus BocnuTaHus B Poccuiickorn ®enepauuu Ha
nepuon 1o 2025 roma» (Pacnopsikenue IlpaBurensctBa PO 0129.05.2015N2996-
p.)-

OcHOBY mOAXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINpPEIeICHUIO
oOwieit crpaTerny 00y4eHus, BOCIUTAHUS U Pa3BUTHUS OOy4YarOIIMXCS CPEICTBAMU
ydebHoro npeamera «Xumusa» g 10—11 kimaccoB Ha 0a30BOM YpOBHE COCTaBUIIN
koHuenrtyanpHsle nojoxkenus @OI'OC  COO o  B3auMOOOYCIOBIECHHOCTH
eJIeH,CoAepKaHus,pe3yIbTaTOB 00y4eHUsI U TpeOOBaHUI K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

[Iporpamma pa3paboTraHa B COOTBETCTBUU ¢  ydeOHbIM IuiaHoM MBOY
«I'ep3enb-Aynbckass CII Nel» nng ypoBHS OCHOBHOrO 00IIero oOpa3oBaHMS C
UCIOJIb30BAHUEM COBPEMEHHOr0 O0OpYIOBAHMS LIEHTPA ECTECTBEHHO-HAYYHOU H
TEXHOJIOTHYeCKOoN HampaBieHHOCTH« Touka poctay.Ha 6a3e nentpa«Touka pocray
o0OecrieuynBaeTcss  peaqmsalus  o0pa30BaTelNbHBIX  MPOrpaMM  €CTECTBEHHO-
HAay4HOMHUTEXHOJIOTMUECKOMHAIPaBIEHHOCTE M, pa3pab0TaHHBIXBCOOTBETCTBUUCTPEO
OBaHUSMHU3AKOHOJATEIhCTBABC(PepeodpazoBanussucyaéToMperoMmeraanuidenepan
pHOTOOIIEpaTopaydeOHoronpeameTa« Xumus». cons3oBanmne 000pymOBaHUS
neHTpa «Toyka pocray OpH peaau3aluy AaHHOWPaOOUYEHITPOrpaMMbIIO3BOJISET
CO3J1aThbyCJIOBUSIL:

® UISIPACHINPEHUSICOAECPKAHUSIIKOIBHOI00MOIOrHYECKOT000pa30BaHMS;

® JUISITIOBBIIICHUATIO3HABATEIILHON AKTHBHOCTHOO yJaIOIINXCABECTECTBEHHO -
Hay4HOMO0O0IacTH;

® UISIPa3BUTHUSIIMIHOCTUPEOCHKABIIPOIIECCEO0 yUCHHSIOMOIOT U, eTrOCITOCOOHO
CTEN, dbopMupoBaHUS U YJIOBJICTBOPCHHS COLIMAJIBHO
3HAYUMBIXUHTEPECOBUTIOTPEOHOCTEHA;

e i1 paboThl ¢ OAApPEHHBIMU IIKOJbHUKAMH, OpPraHU3AIlMU WX Pa3BUTHS
BPa3JIMYHBIX00J1aCTAX00Pa30BaTEILHOM, TBOPUECKONICITEIIHHOCTH.

[IpumMmensiss  mudpoBbIE  J1a0OPATOPUM HA YPOKaX XHMHUH, Y4YaIIHuecs

CMOT'VTBBITTOJIHUTBMHOXKECTBOJIA00PATOPHBIXPAOOTUIKCIIEPUMEHTOBIT
onporpaMmme
CXUAMU.




XUMHUYECKOe oOpasoBaHue, MOJIy4aeMoe

BBIITYCKHUKaMHOO111€00pa30BaTeIbHOMOPraHu3al i, BJI
AETCAHEOTHEMIIEMONYACTRIONX00pa30BaHHOCTU. OHOCTYKUT3aBEPILIAIOIIUMATAIIOM
pealin3aMMHAaCO0TBETCTBYIOIIEMEM y0a30BOMYPOBHEKITIOUEBBIXIIEHHOCTEN, [TPUCY
IUXIEIIOCTHONCUCTEMEXUMUYECKOr000pa30BaHNs. DTUIIEHHOCTUKACAIOTCSIO3HAH
Ul 3aKOHOB  MpUPOAbI,  (POPMUPOBAHUS  MHUPOBO33pEHUS] U 0OIIEH
KYJIbTYpBIU€JIOBEKa,aTaKKEIKOIOI MY €CKHOOOCHOBAHHOT OOTHOII EHUSIKCBOEM Y3/10P
OBBIOUTIPUPOAHOMCpene. Peann3yeTcaxumMuyeckoeo0pa3oBaHueo0yyaronmxcss  Ha
YPOBHE CPEIHETO o0miero oOpa3oBaHUs CpelICTBaMHU
ydeOHOorornpeaMeTa«XuMHus»,coaepKaHUEUTTOCTPOESHUEKOTOPOT 00 PEIEIIEHBIBIPO
rpaMMeENOXUMHUUCYYETOMCIIENU (PUKUHAYKUXUMUU,EE3HAY EHUSBIIO3HAHUUIIPU PO
BIMBMATEPHATIbHOMKM3HUOOIIIECTBA,aTAKKEeCYydETOMOOITNXIIEICH MITPUHLIUIIOB, Xap
aKTEPU3YIOLIUXCOBPEMEHHOECOCTOSHUECUCTEMBICPETHET000IIEr O
oOpa3zoBanusiBPoccuiickoii®@enepannm.

XUMHS KakK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HIpaeT 0coOyio poJib
BCOBPEMEHHOW IMBWIM3AallMM, B CO3JaHUM HOBOM ©0a3pl MaTepUAIbHOM
KyJIbTypbl. OHaBHOCUTCBOMBKJIIAABPOPMUPOBAHUEPALIM OHATHHOT OHAYYHOTOMBIIILIIE
HUS,B CO3[aHUE LIEJIOCTHOIO TMPEACTABICHUS 00 OKpYXKalleM MHpEe Kak o
€IMHCTBEIIPUPObl M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XUMHHHA OCHOBE
ITOHMMAaHUBEIIECTBEHHOTOCOCTABAOKP YK AIOIIErOMUPA,0CO3HAHUSIB3ANMOCBSI3UME
KITYCTPOCHHUEMBEILIECTB, X CBOMCTBAMUHBO3MOXKHBIMUOOIACTIMUIIPUMEHEHUS.

TecHo B3aMMOJEHCTBYSl C JPYTMMH €CTECTBEHHBIMU HayKamH, XUMUS
CTAJJAHEOTHEMJIEMOM YaCThIO MHUPOBOM KYJIbTYpbl, HEOOXOAUMBIM YCIOBUEM
YCHEIIHOTOTPYIanKU3HUKAXK A0roueHao0uecTBa. CoBpeMEeHHAIXUMUSIKAKHAYKAC
o3uareibHast, KaKHayKaBbICOKMXTEXHOJIOTMITHAPaBIeHaHAP EIEHUETTIO0ATbHBIXIT
pO0JIEMyCTONYMBOIOPa3BUTHUAUEIOBEYECTBA—
CBIPbEBOM,3HEPreTUYECKOM, [TUILIEBOI, KO0 MUE€CKON0E30IMaCH OCTUMOXPAHBI310PO
BbSL.

BcooTBercTBUNCOOIMMULIEIIMUUTIPUHIIMITAMUCPETHEr000IEr000pa3oBaHu
a comepxanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbI YPOBEHbU3YUEHHUS)
OPUEHTUPOBAHO IIPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO
[OJrOTOBKYOOyJaroIIMX Cs1,He00X0AMM yIOUMIISIBBIPAOOTKUMHUPOBO33PEHYECKUXOP
MEHTHPOB, yCIEIIHOTOBKJIFOUCHHUSIBXKU3HbCOLIM YMA, TPOAOJDKEHUI00pa30BaHUSIBPa3
JUYHBIX001ACTAX,HECBI3aHHBIXHETIOCPEICTBEHHOCXUMUEH.

CocrapisitoliuMu ipeaMeTa «XUMHUsS) SBISIOTCS 0a30Bble KYpChl —
«OprannyeckasxuMusim»u«OO0IassnHeOpraHndeCKasiXuMHUsD»,0CHOBHBIMKOMITOHEHT
OM cOfepKaHMsI KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOM HAayKW: CUCTEMa3HAHUU IO
HEOPraHMYECKOW XUMUM (C BKJIIOYEHHUEM 3HAHMM U3 OOIIeH XUMUH)
VOPraHnYeCKONXUMUU.POpPMUPOBAHUE TAHHON CUCTEMBI 3HAHUU IPU U3YYECHUU



[Ipenmera
00eCcreurnBaeTBO3MOKHOCThPACCMOTPEHUSIBCETOMHOT000pa3UsIBEIIECTBHAOCHOBEO
OILMXITOHATUI,3aKOHOBU TEOPUN XUMUMU.

Crpykrypa COJIEp KaHUS KypCOB—
«OprannyeckasxuMusi»u«OO0assnHeopranndeckasxuMusi»ch opMHUpPOBAHABIIPOrpa
MMEMOXUMUUHAOCHOBECHCTEMHOT ONTOAXOAaKU3ydYEeHUI0ydeOHOroMaTepraiano0yc
JIOBJIEHAUCTOPUYECKMOOOCHOBAHHBIMPA3BUTUEM3HAHUITHAOTIPEACIEHHBIXTEOPETHY
€CKHUXYpOBHsX. Tak,BKypceopraHnyeCKONXMMUUBELIECTBAPACCMATPUBAIOTCIHAYPO
BHEKJIACCUYECKONTEOPUUCTPOCHUSOPraHMUECKUXCOECTMHEHN,aTaK)KEHAYPOBHECTE
PEOXMMHUYECKUXUAIEKTPOHHBIXITPEICTaBICHUOCTpoeHNBEIIeCTB. CBEACHUSI00U3
Y4a€MBbIXBKYPCEBEILIECTBAX JAIOTCS B Pa3BUTHUH — OT YIJIEBOJOPOAOB O CIIOKHBIX
OMOJIOrMYeCKUaKTUBHBIXCOEAMHEHN . BKypceopraHnueckonXuMUUIIONy4aloTPa3Bu
THeC(OPMHUPOBAHHEIE  HAa  ypOBHE  OCHOBHOTO  00mero  oOpa3oBaHUS
NEepPBOHAYAJILHBICTIPEJCTABICHUSI O XHUMHUYECKOM CBSA3M, KIACCU(UKAIMOHHBIX
MpU3HAaKax BELIECTB,3aBUCUMOCTHCBOMCTBBEIECTBOTUXCTPOEHUS,0
XUMHAYECKONPEAKIIUH.

[TonHOBBIMYTIIOM3pEHUSABIPEAMETECXUMUA»0A30BOr0yPOBHIPACCMATPUBAET
CSIM3y4ECHHBIMHAYPOBHEOCHOBHOT000IIEr000pa30BaHUSI TEOPETUUECKUMaTEpUAIIU
(paKTOIOrNYECKUECBEICHUOBEIIECTBAXUXUMHUUECKON peakuu. Tak, B 4aCTHOCTH,
B Kypce «OO0mmas 151
HEOpraHu4ecKassXuMHus»00 y4aroUMCSAITPEI0CTABIISIETCABO3MOKHOCTHOCO3HATH3H
AQUEHUENEePUOIMYECKOr0 3aKOHAa € OOIIETEOPETUYECKUX M METOAO0JIOTMYECKUX
NO3ULUHI,TTy0XKENOHATHUCTOPUY €CKOEU 3MEHEHN () YHKIIMIATOr03aKoHa—
0TOOOOIIAIOIIEH IO 00 BSICHIIOIMEHUTTPOTHOZUPYIOTIICH.

Ennnas cucremMa 3HaHMM O BaKHEHMIIMX BENIECTBAX, MX COCTaBe,
CTPOEHUU,CBOMCTBAX W NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUuAX, HX
CYILIHOCTHU
M3aKOHOMEPHOCTAXNPOTEKaH U AONONHAETCIBKYpeax 1 0ul 1 kmaccoBaneMeHTaMHCO
NEepKaHUS, UIMEOITUMUKYIIbTYPOJIOr Y ECKUMUIPUKIIATHONXapaKTep. DTU3HAHUSACIT
0COOCTBYIOTIIOHMMAaHUIOB3aUMOCBA3UXUMHUUCAPYTUMHUHAYKAMU,PACKPBIBAIOTEEPOT
bBIIO3HABATEIbHOMUIIPAKTUYECKOUIEATETbHOCTHYEIIOBEKA, CITIOCOOCTBYIOTBOCIIMTA
HUIOYBAXCHUSKIIPOLIECCYTBOPYECTBA B  00JacTM TEOPUU U MPAKTHUECKHUX
IPWIOKECHUM XUMUH,
MTOMOTaIOTBBITYCKHUKYOPUEHTUPOBATHCS BOOILIECTBEHHOMIMYHOCTHO3ZHAYUMBIXIIPO
Os1emMax,CBA3aHHBIXCXUMUEH, KPUTUYECKNOCMBICIIMBATBUH(POPMAITUTIOUTTPUMEHSATHE
€ IANONOIHEHUA3HAHU M, PEILICHUAMHTEIUIEK T yaIbHbIXUKCIIEPUME HTATbHBIX
UCCIIEI0BATENBCKUX 3a/1ay. B L[EJIOM COJIEp)KaHUE
ydeOHoromnpeaMeTa« X uMHUsI» JaHHOTOYPOBHAU3YUEHUOPUEHTUPOBAaHOHA(OPMUPO
BaHMEYOO y4aloIHUXCAMUPOBO33PEHY €CKOMOCHOBBLITIITOHUMAHUAPHIOCOPCKUXU
i1, TaKMXKaK:MaTepualbHOEEAMHCTBOHEOPTaHNYECKOT OMOPTaHU 4 ECKOTOMHPA,00yC
JIOBJIEHHOCTHCBOMCTBBEILIECTBUXCOCTABOMU



CTPOCHHUEM,TT03HABAEMOCTHIIPU POAHBIXABICHUUITYTEMAKCIIEPUMEHTAU PEILICHUSTIPO
TUBOPEUNHUMEKTyHOBBIMU(DAKTAMUUTEOPETUY ECKUMUTIPEANIOCHUIKAMHU, OCO3HAHUE
pPOJIM XMMHUU B PEUIEHUU 3KOJIOTMYECKUX MPOOJIEM, aTakxke NMpolaemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IaHNSI HOBBIXTEXHOJIOTUIN MaTEepUaJIOB.
BrnanepenieHus3a1aquBOCIUTaAHNS,PA3BUTHSUCOIIUATH3AIMN 00 y A0 X CSTT
PUHSATHICTIPOTPAMMONTIOXUMHUHUTIOAXOABIKOTPEACICHUIOCOISPKAaHUSIUTTOCTPOCHUS
IpeaMeTanpeycMaTpruBaOTGOPMUPOBAHNECYHUBEPCATbHBIX €O HBIXIEHCTBUN , UM
EI0INX0a30BOC3HAY CHUE I PA3IMYHBIXBUIOBICITEIIbHOCTH  PEIIEHUSTIPOOJIEM, IO
HCKa,aHaM3ano0paboTku MHGOPMAIU, HEOOXOIUMBIX JIJIi TPUOOPETEHHUS OMbITa
IIPAKTUYECKONU UCCIIEIOBATEIBCKON IEITENbHOCTH, 3aHUMAKOIIEN BaXKHOE MECTO B
NO3HAHUUXUMUHU.
BnpaktukenpenogaBaHusIXUMHHKaKHAYPOBHEOCHOBHOT000ITIET000pa3oBaHu
g8, TaK W HA YpPOBHE CpemHero  obmero  oOpa3oBaHus,  MPHU
ONpeIETCHUHNCOIEPKATEIbHONXapAKTEPUCTUKULIETICH N3 YU CHUATIPEAMETAHAIIPABIIE
HHAEMITEPBOCTETICHHOW3HAYMMOCTHTPAIUITMOHHOIIPU3HAETCI(POPMUPOBAHNEOCHOB
XUMUYECKOM  Hayku  Kak  00JlacTU  COBPEMEHHOIO0  €CTEeCTBO3HAHMS,
MPaAKTUYECKONEATETLHOCTH YEJIOBEKa M KaK OJHOrO0 M3 KOMIOHEHTOB MHPOBOM
KYJIbTYPBI.
CMeTonn4ecKONTOUYKU3PEHUATAKOUIIONX OIKOIPEICIICHUIOLIETICH N3 YUCHUSATIPEAME
TasIBJISIETCS BIIOJIHE OMPaBaHHbBIM.
CoriacHOJaHHOUTOYKE3PEHUSTIIABHBIMUIEISIMUN3 YUCHUSATIPEAMETA
«XumusinaadbazopomypoBHe(10—1 1k )saBrstoTCS:

e (OpMHPOBAHMECUCTEMBIXUMHYCCKUX3HAHUHKAKBAKHEHIIEH COCTABIISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOMIEKAT KIIFOUECBBIC
MOHSITHUS, byHIaMeHTaIbHBIC 3aKOHBI u TEOpUH
XUMUH,0CBOCHUESI3bIKAHAYKH, YCBOCHUEUTTIOHUMAHHUEC YIITHO CTUI0CTYITHBIXO
000IIEHNITMUPOBO33PEHUECKOT 0XapaKTepa,03HaKOMIICHUECUCTOPUEUIX a3
BUTHSIM CTAHOBJICHUS,

e (opmupoBaHre W pa3BUTHE TMPEACTABICHUN O HAy4YHBIX METOJaX
MO3HAHHUSBEIIECTBUXUMHYECCKUXPEAKITHA, HEOOXOAUMBIX IS PHOOPETCHHSY
MEHUIOPUEHTUPOBATHCSI BMUPEBEIIECTBUXUMUYECKUXSIBIICHU I, UMEIOIITUXME
CTO BIIPUPOJIE,BIIPAKTUYECKONHUIIOBCEHEBHOMKU3HY;

e Ppa3BUTHE YMEHUU U CIOCOOOB JIEATEIHHOCTH, CBA3aHHBIX C HAOJIOJEHUEM
n00BACHEHUEMXUMHUUECKOTOIKCIIEPUMEHTA,COOIII0ICHUEMITPABUIIOE30IaCH
OorooOpanieHust ¢ BEIIeCTBAMM.

Hapsiny ¢ »3TuMm, coaepkarelnbHas XapakTEpUCTHUKA LeIed u  3a7ad
U3Yy4YEHUSITIPEIMETABIIPOTr PAMMENTOXUMUN YTOUHEHAUCKOPPEKTUPOBAHABCOOTBETCTB
WYCHOBBIMUIIPUOPUTETAMUBCUCTEMECPETHET 000111eT000pa3oBanus. CeroaHsB



MPETOJaBaHUUXUMUUBOOJTBIIICHCTETICHHOTAAETCATIPE AMOYTEHUETTPAKTHICCKONKOM
MOHEHTECOACP>KaHUSI00 ydEHUS,0PUECHTUPOBAHHONHATIOITOTOBKY BBIITYCKHUKA
00111e00pa3zoBaTebHON OpraHu3aluu, BJIA/ICIOIIETO
HEeHa0OpOM3HaHNH,a() YHKITMOHATLHOUTPaMOTHOCTHIO, TOECTHCIIOCOOAMUUYMEHHSIM
U aKTHUBHOTO TIONyYCHUS 3HAHUW W TPUMEHEHHS WX B  peaJbHOU
KU3HHJIS PEIICHUSTTPAKTHYIECKUX3a/1a4.

BcepsizucatuMnpun3ydeHUUIpe IMETa« X UMHSI» IOMUHUPYIOIIIEe3HAUCHUETTPU
oOpeTaroTTaKue 1eJu U 3a]]a9H,KaK:

amantanus OOyJaromuXcsi K YCIOBUSAM JTHHAMHYHO Pa3BUBAIOMIETOCS
Mupa,popMUPOBAHUEHHTEIIEKTYaTbHOPA3BUTOMINIHOCTH,TOTOBOMKCAMOOOPa30B
aHWIO, COTPYIHUYECTBY, CaMOCTOSTEIBHOMY MPHUHATHUIO TPaMOTHBIXPEUICHUH B
KOHKPETHBIX  JKM3HEGHHBIX  CUTYyaIlUsX, CBSI3aHHBIX C  BEHIECTBAMH U
UXTIPUMCHCHHEM;

bopMupoOBaHNEYO0 yIAIOIIMXCAKITF0UEBBIXHABBIKOB(KITFOUEBBIXKOMIICTCHITHIA )
,AMEIONTUXYHUBEPCATHbHOC3HAUCHHUE IS PA3TNIHBIXBUIOBACITEIILHOCTH:  PEIIICHUS
po0JeM, MIOKMCKa, aHajan3a u 00paboTKu
nH}opMaIu, He0OXOTUMBIX I PHOOPETCHUAOTIBI TAACATEIHHOCTH, KOTOPASI3aHUM
AeTBAKHOEMECTOBIIO3HAHUMXUMHU,aTaAKKEIIIOIEHKUCIIO3UIIMIIKOIOT MU ecKoi0e3
OIMACHOCTUXAPAKTEPABIUSHUSIBEIIECTBUXUMUYECKUXITPOIIECCOBHAOPTaHU3MYEIIOBE

KauIpUPOAHYIOCPEY:;
Pa3BUTHENO3HABATENbHBIXUHTEPECOB, IHTEIUIEKTYaJIbHBIXUTBOPYECKUXCIIOCO
OHocTel  OOydarouuxcsi:  CIOCOOHOCTH  CaMOCTOATENBbHO  MPUOOpETaTh

HOBBIC3HAHUSI TIO XHMHU B COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMH,
UCIIOJIb30BaThCOBPEMEHHBIE HMH(MOPMAIIMOHHBIE TEXHOJIOTHHM I TIOWCKa |
aHanM3a y4eOHOW MHAYIHO-TTONYJIIPHOMMHGOPMAITIH XHMUIECKOTOCOICPIKAHMUS;

dbopMuUpoBaHWE U pPa3BUTHE Yy OOYyYAIONMUXCS  aCCOIMATUBHOTO W
JOTMYECKOTOMBIIIUICHHSI, HAOIIOAAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE
0COOCHHOHEOOXOAMMBI,BYACTHOCTH, IPUTLIAHUPOBAHUUUTIPOBEICHUMXUMHIECKOTO
OKCIIEPUMEHTA,;

BOCTIUTAHUEYOO yJarOIUXCSyO K IEHHOCTUBI yMAHUCTHY€CKOMHATIPABIICHHOC
TUXUMHH,eEBAKHONPOITMBPEIIICHUHUTII00TBHBIXITPOOIEeMPaIiOHATIFHOTO
MIPUPOAOITIOIH30BAHNS, MIOTIOTHCHUS DHEPTreTUIECKUX pecypcoB
HMCOXPaHEHUSATIPUPOTHOT OPABHOBECHS,0CO3HAHUIHE00XOTUMOCTHOEPEIKHOTOOTHO
HICHUSKITPUPOJIEUCBOEM Y3/I0POBbIO,aTaAKKETPUOOPETEHUSIONIBITANUCITOIH30BAHUSTIO
JTy4YeHHBIX3HAHU U UIATTPUHATAAT PAMOTHBIXPEIICHUHBCUT YaITHSX,CBI3aHHBIX CXUMHU
YECKUMHUSBIICHUSIMU.

BydebHoMmmIanecpe sHEroo01erooopa3oBaHusAIPeIMET« X UMUSI»0a30BOT0
YpOBHS  BXOJUT B  COCTaB  MpeAMETHOW  obmactm  «EcTtecTBeHHO-
HAYYHBIETIPEIMETHI.



OO1iee YuCiIO 4YacoB, OTBEAEHHBIX [UIsI HM3YYECHHUS XUMHUH, Ha 0a30BOM
ypOBHECpPEIHETo 0011ero oopazoBanusi, coctapiser 102 gacos: B 10 kmacce — 34
yaca (1uac B Henmemo),B1 1 kimacce—684uaca (24aca B HEACIIO).



COJEPKAHME
OBYUYEHUSI10KJIACC
OPTAHUYECKASIXUMUS

TeopeTn4ecKHEOCHOBBIOPT aHUY €CKOMXUMMH

[IpenmeT opraHmyeckol XMMHU: €€ BOSHUKHOBEHHME, PAa3BUTHE U 3HAUYCHUE
BIIOJIY4Y€HUMHOBBIXBEILIECTBUMATEPUAIOB. T €OPUACTPOCHUSIOPraH NUECKUXCOECTNHE
Hui A. M. byrnepoBa, €€ OCHOBHbIE TIONOXKEHUA. CTPYyKTypHBIE
dbopMybIOprannyecKuxBeriecTs. oMonorus, n3oMepus. XuMU4IeCKasCBsI3bBOPTraH
WYECKUX COCUHEHUSIX—OIMHAPHBIEUKPATHBIE CBSI3HU.

[IpencraBnenue 0 KJ1accuukanuu OpPraHUYECKUX BEILIECTB.
HomMmenknaTypaopraHn4ecknuxcoeIMHeHU I (CucTeMaTniecKas )uTpuBUalbHbIEHA3Ba
HUSABAKHEUIINXITPEACTABUTEIICHKIACCOBOPTAHNYECKHUX BEILIECTB.

DKCIEePUMEHTAIbHBIEMETO IbIN3YYCHUSIBEIIECTBUUXIIPEBPAIICHU I : 03HAKOMJIE
HUECOOpa3aMUOPraHUY€CKUXBEIECTBUMATEpUaIaMUHANXOCHOBE, MOJICTMPOBAHU

€MOJICKYJIOpPraHUYECKUXBEIIECTB,HA0II0ICHUEUOTTNCAHNE JE€MOHCTPALIMOHHBIX
OTBITOB o MPEBpAICHUIO OpraHUYEeCKUX
BEIIECTBIPUHATpEBaHUH(TIABIIEHUE,00 yTJTMBAHUE UTOPEHUE).

YriieBoaopoanbl

AJIKaHBI:COCTaBUCTPOEHUE,TOMOJIOTMYECKUUPs L. MeTaHNATaH—
IPOCTEHIINENPEICTaBUTEIMATKAH OB (PU3NIECKUEUXUMUY ECKHECBOMCTBA( peaKIInu
3aMEeIICHUSUTOPEHUS ), HaX 0K ICHUEBITPUPOIC, 10T yUCHUCUTIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN psAll. DTUIECH U MPOMUICH —
MPOCTEUIINETIPEICTABUTEINATKEHOB: (PU3NUESCKUEUXUMUYECKUECBOMCTRA(pEaKIIu
TUIPUPOBAHMUS, TAIIOTEHUPOBAHUS, THIPATALIUH,OKUCICHUSUTIONU MEPU3ALINAH ), 10Ty
YEHHEUN NTPUMEHECHHUE.

AnkanaueHnsl:0yTaauen-1,3uMeTmioyTaineH-
1,3:cTpoeHune, BAXKHEMIIIMEXUMUYECKUE CBOMCTBA (peakius MOJMMEPU3AIUN).
[TonyyeHne CHHTETUYECKOTOKAYYYKan PE3UHBI.

AJKUHBI: COCTaBHOCOOECHH OCTUCTPOSHUS, TOMOJIOTMICCKUNPSIA. ATICTUIICH
—MPOCTEUIITMUTIPEACTABUTEIILAIKHHOB: COCTAB,CTPOCHUE, DU3NIECKUEUXUMUUECKUE
CBOMCTBA (peakiuu TUAPUPOBAHUS, raJIor€HUPOBAHUS,
TUpaTaIliy,TOPEHUS] ), [IOJTyUCHUEH TPUMEHEHHUE.

Apenbl. ben3oin:cocras,cTpoeHue, pu3nyeCKUEMXUMHUYECKIUECBOMCTBA(pEaKIn
U TAIOTCHUPOBAaHUS W  HUTPOBAHUA), TMOJIy4€HUE W  I[PUMEHECHHUE.
Tonyon:cocmas,cmpoenue,huzuiecKkueuxumuiecKueceoucmsea(peakryunu2ano 2eHupo
BAHUAUHUMPOBAHUS),NOSyYeHUeunpumeHerue. TOKCUYHOCTb



apeHoB.[ eHeTnUeCKasCBI3bMEKAYYIIIEBOAOPOAAMU, TPUHAIIIEKAIIUMUKPA3TUIHbI
MKJIaCCaM.
[TpupoaHBIENCTOUHUKUYTIIEBO10POAOB. [ [prpoAHbIra3unonyrHbleHePTIHbIE
rasbl. Hedtp neé IPOUCXOKEHUE. Crnoco0ObinepepadoTKu
He(TU:TeperoHKa, KPEeKUHT( TEPMUYECKUM, KaTATUTUIeCKuil ), uponn3. [ [ponykTeimne
pepaboTku HePTH, UX NPUMEHEHHE B MPOMBILUICHHOCTH W B  OBITY.
KameHHBIyT 0161 TPOAYKTHI €ronepepadoTKH.
DKCNEepUMEHTATbHBIEMETOIBIN3YYCHHUBELIECTBUNXIIPEBPALLIEH N : O3HAKOMII
eHuecoOpa3laMHUILIaCTMACC, Kayy YKOBU PE3UHbI, KOJIEKITUU
«HedTe»n«Yroabm»,MoaeInpoBaHUEMOJIEKYITYTJIEBOI0POAOBUTAIOT€HOTPOU3BOAH

BIX, MPOBEICHUEIPAKTUY €CKOU pabOTHL: MOJTYy4YCHUEITUIICHAUN3YUCHUE
€rOCBOMCTB.
Pacuéruriezagaun.

BoruucnenusinoypaBHEHUIOXUMUAY €CKOMpeakinu(Macchl,00bEMa, KoY eCTBa
HCXOJIHOTO BEIIECTBA  MJIM  MPOAYKTAa  PEaKkIUd IO  HU3BECTHBIM
Macce,00bEMY,KOJTMYECTBYOIHOT OM3UCXOAHBIX BEIECTBUIUITPOAYKTOBPEAKIIUN ).

KuciaopoacoaepxamueopranuyecKuecoeJMHeHUs

[IpenenbHbIEOTHOATOMHBIECTUPTHL. M ETaHOIUATAHO: CTPOEHUE, PU3NUECKUEN
XUMHYECKUECBONCTBA(PEAKIIUNCAKTUBHBIMUMETAILNIAMH,TAIOT€HOBOI0OPOIAMU,TOP
eHue),mpuMeHeHune. BoopogHbIeCBA3MMEK 1yM OJIEKyJIaMUCTIUPTOB. [ eiicTBueMeTa
HOJIAaUATAHOJIAHAOPraHU3MYEIIOBEKA.

MHOroaTOMHBIECTTUPTHL. D THIICHJIMKOJIBUTITUIEPUH: CTPOEHUE, PU3HUECKUENX
UMUYECKHECBONCTBA(B3auMOIEHCTBUECOIIETOYHBIMUMETAITIAMH, KaueCTBEHHaspea
KIIMSIHAMHOTr0aTOMHbIecupThl). [lelicTBueHaoprann3amuenoBeka.l Ipumenenune
TJIMLEPUHANUI TUIIEHTJIMKOJIA.

deHon:cTpoeHnEe MOJIEKYJbl, (PU3MUECKHe U XUMHYECKHE CBOMCTBA.
Toxcuunocteenomna. I lpumenennedenona.

Anbaeruibiukenons. DopMaibaeru, aleTanbAeru: CTpoeHue, Gu3ndeckue 1
XUMHYECKUE CBOMCTBA (peakuuu OKH CIJICHUS 51
BOCCTaHOBJICHU S, KAYECTBEHHBIEPEAKIINH ),[I0Jy4YEHUEH TPUMEHEHUE.

OHOOCHOBHBIETIPEIETbHBIEKAPOOH OBBIEKUCIIOTH. M ypaBbHHASIUYKCYCHAs
KHUCIIOTBI: CTpOCHHE, (PU3UYECKUE U XMMHYECKHE CBOMCTBa (CBOMCTBa,001ME IS
KJlacca KHMCIIOT, peakius dTepupUKaum), nojrydeHue u npumenenue.CreapuHonas
51 OJIEMHOBAs KHCJIOTBI Kak IIPEACTABUTENH BBICIIINX
KapOOHOBBIXKUCIIOT. MBLIaKaKCOIUBBICIINXKAPO OHOBBIXKUCIIOT, XM OIOIIIEEICICTB
ue.

CrnoxHbIe? U PHIKAKIIPON3BOAHBIEKAPOOHOBBIXKUCIOT. ] HAPOIH3CII0KHBIX
3(upoB. Kuper. IM'uaponus JKHUPOB. IIpumenenue YKAPOB.
buonornueckasspoabKupos.



VYT1eBoABI: COCTaB, KiIacCU(PUKAITUSYTIIEBOOB(MOHO -, TU-UTTOJIUCAXAPHUIBI ).
I'moko3a — IIPOCTEUILINI MOHOCaXapuI: 0COOEHHOCTH
CTPOCHUSIMOJIEKYIIbL, (PU3UUECKUENXUMUYECKUECBONCTBA(B3aUMOIEUCTBUECTUPOK
CUJIOM menu(Il), OKHCJIEHUE aMMHUAYHbIM pacTBOpOM oKcHaa
cepebpa(l),BoccTanoBiieHHnEe,0pOKEHUETTFOKO3BI ), HAX 0K ICHUEBITPUPOIC, TPUMEHE
HUe,0nonorudyeckaspoiib. ortocuHTe3. DPyKTO3aKAKU30MEPTITIOKO3bI.

Kpaxman u memmono3a Kak NpUpoAHbIe moiuMepbl. CTpoeHHE Kpaxmala
U1EIUT0103bl. DU3MYECKUENXMMUYECKUECBOICTBAKpaxMaia(TuIpoJin3,KaueCTBEHH
asipeaKiius ¢ UOJA0M).

DKCIEepUMEHTAIbHBIEMETO IbIN3YYCHHSIBEIIECTBUUXITPEBPALIICH U : TPOBEICH
ne,Ha0II0/ICHUE O CAaHUEIEMOHCTPAIIMOHHBIXOITBITOB: TOPEHUECITUPTOB,KAueCTBE
HHBIEPEAKIIMMOTHOATOMHBIXCITUPTOB(0KUCcIeHredTaHonaokcugommenu(1l)),Mmuoro
ATOMHBIXCIIUPTOB(B3aUMOICCTBUETIUNIIEPUHACTUIPOKCUIOM menu(Il)),
aJIbJICTU]IOB (oKuceHue aMMHUa4YHbIM pacTBOpOM
okcuaacepeopa()uruapoxcugommenu(1l),B3anmMoaeiicTBHEKpaxMaIaCHOIOM ),ITIPO
BEJICHUETIPAKTUYECKOUPAOOTHI: CBONCTBAPACTBOPAYKCYCHOMKHUCIIOTHI.

Pacuérnbre3anaumn.

BoruucnenusinoypaBHEHUIOXUMUAY €CKOHpeakIinu(Macchl,00bEMa, KoY eCTBa
UCXOJTHOTO BEIlECTBA  WJM  MNPOAYKTA  PEAKIMU [0  H3BECTHBIM
Macce,00BEMY,KOIMYECTBYOHOT OM3UCXOTHBIX BEIECTBIIIUIIPOIYKTOBPEAKITUN ).

A3oTcoliepKalueopraHnueCKueCOeIMHEHHUS.

AMUHOKHCIIOThIKakaM (poTepHbleoprannueckuecoeiuHeHus. uznueckuen
XUMHUYECKHUE CBOMCTBA AMUHOKUCIIOT (Ha IpUMeEpe TJIMIHA).
buonornyeckoe3HaueHHEaMUHOKUCIIOT. [ [enTribl.

benkukaknpupoaHbIeBBICOKOMOJIEKYIIsIpHBbIecOoeInHeHU. [ [epBUUHAas, BTOpUY
HASTUTPETHYHASICTPYKTYPaOEIKOB. X UMUYECKUECBOMCTBAOCITKOB: THAPOIIN3,ICHATY]P
aIys, KaYeCTBEHHBIC peaKI[MMHA OCITKH.

DKCNepUMEHTATLHBIEMETO IBIN3YICHHUBEITECTBUNXIIPEBPAIIICHUI : HAOII0IeH
M€ W ONUCaHWE JEMOHCTPAllMOHHBIX  OMBITOB:  JIGHATypamus  OEIKOB
IpUHArPEBaHUU,IIBETHBIC PEAKITUUOEIIKOB.

BbicokoMoJieKyJIsIpHbIECOEINHEH ST

OCHOBHbIE  TIOHSITUS  XUMHHM  BBICOKOMOJICKYJISIDHBIX  COEAMHEHUI:
MOHOMEP,NOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPU3ALUM, CPEIHSS
MoJeKyisipHasiMacca. OCHOBHBIEMETO IBICHHTE3aBbICOKOMOJIEK YISIPHBIXCOSTMHEH U
H—TIOMMEPHU3ALUSIUTOIIUKOHACHCAIIHS.

DKCIEepUMEHTAIbHBIEMETO IbIN3 YU CHUSIBEIIECTBUUXIIPEBPAIICHU I : 03HAKOMJIE
HUE ¢ 00pa3aMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,KayqyKOB.

MeXnpeaMeTHbIECBA3U.



Peamm3anusiMexIpe IME THBIXCBSA3CHITPUU3YICHUHOPT aHNY€CKOMXUMHUHB
1 0xnacceocyecTBISIETCAYEPE3UCTIONB30BAHNEKAKOOIIUXECTECTBEHHO-HAYYHBIX
MOHSTHIA, TaK U MOHSITHH, SBIISTIOLITUXCS CHCTEMHBIMH IS
OTJENIbHBIXITPEIMETOBECTECTBEHHO-HAyYHOTOLIUKIIA.

OOmue ecTeCTBeHHO-HAy4YHbIE TIIOHSATHA: SBJICHUWE, HAy4dyHbIA  (axT,
TUIOTE3a,3aK0H, TEOpHs, aHaIW3, CHHTE3, Kiaccu(uKaius, MNepUOANIHOCTD,
HaOJI0IeHE, U3MEPEHNE,IKCIIEPUMEHT,MOIEIIMPOBAHNE.

duszuka:MaTepus,3Heprus,Macca,aToM,3JIeKTPOH, MOJIEKyJIa, ) HEPr e THY ECKUIY
POBEHbB,BEIIECTBO, TENI0,00HEM,arperaTHOSCOCTOSTHUEBEIIECTBA, (PU3HUECKHe
BEJIMYMHBIN €UHUIBINXU3MEPEHUS.

buonorus:kierka,opraau3m,onocdepa,00MeHBeeCTBBOPraHN3ME, DOTOCUHT
€3,010JI0rnYeCKUaKkTUBHbBIEBEIIeCTBA( O€IKH, yTIeBOABL, KUPHI, (PEPMEHTHI).

['eorpadusi: MuHEpasibl, TOpPHBIE TMOPOABI, IOJIE3HBIE HCKOIMAaeMbIe,
TOILJTUBO,PECYPCHI.

TexHomorus: MUIIEBHICTTPOAYKTHI, 0CHOBBIPAIIIOHATIHLHOT O TAHU 1, MOIOIIIHE
CpeACTBa, JIGKAPCTBEHHBIE W  KOCMETHUYECKHE  TIperapartbl, MaTepuabl
M3HUCKYCCTBEHHBIX U CHHTETHYECKIUXBOJIOKOH.

11KJIACC
OBIIAAMHEOPI' AHUYECKAAXNMMUA

TeopeTn4yecKMeOCHOBBIXUMHUH
XumuueckumsneMeHT. AToM. S 1poaroma, u30Torbl. DNEKTPOHHAs1000104 KA.
DHepreTUYeCcKre YPOBHH, MOAYPOBHU. ATOMHBIC OopOWTaiH, S-, P-, O-3J€MEHTHI.
Ocobennoctu pacnpeneneHus AJIEKTPOHOB o opouTaIsIM B
aTOMAaX’JIEMEHTOBIEPBBIXUETHIPEXTIEPUO/I0B. DIEKTPOHHASIKOHPUTYpaIISIaTOMOB.

Ilepmonnuecknii 3axkoH u  Ilepuoandeckas cucreMa  XUMHMYECKHX
sneMeHTOB/]. 1. MeHnneneeBa. CBs3b epuoanUECcKOro 3akoHa u Ilepuoanueckon
cucrembixumuueckux 3neMeHToB J[. M. MenpaeneeBa ¢ COBPEMEHHOW Teopuen
CTPOCHUSIATOMOB.3aKOHOMEPH OCTUH3MEHEHHSICBONCTBXUMUYECKUXAIIEMEHTOBHOO
Pa3yeMbIXUMHIIPOCTHIXUCIOKHBIXBEUIIECTBIOT pyIIIaAMUIIEPUOJAM. 3HAUCHUETIEPHO
JTAYECKOr03aKOHA BPa3BUTUUHAYKH.

CrtpoeHueBeniecTBa. XMUMUYECKAACBI3b. BUABIXUMUYECKONCBSA3U(KOBAJICHTHAS
HETOJISIPHAS U0 pHas, HOHHAs ,MeTaJuTndeckas ). MexaHu3Mbl00 pa30BaHUSIKOBAJIE
HTHOMXUMHYECKONCBS3U(0OMEHHBINNIOHOPHO-
akuenTopHbii). Bogoponnascessb. BaneHTHOCT. DiieKTpooTpuniaTeabHOCTh. CTeneH
bOKHUCJIEHUS. IOHBI:KATUOHBI NAHUOHBI.



BemecTBaMOIeKyISIpHOr OMHEMOJIEK YJISIPHOIOCTPOEHHUSI. 3aKOHITIOCTOSIHCTBA
cocTaBa BEILIECTBA. Turner KPUCTAJUTMYECKUAX PEMETOK.
3aBUCHMOCTBCBOMCTBABEIECTBOTTHNA KPUCTATIMIECKONPEIIETKH.

[TonsTneoaucnepcHbIxcucTeMax. ICTHHHBIEMKOUIOU THBIEPACTBOPBI.
MaccoBasinoJABEECTBABPACTBOPE.

KnaccudukanusneoprannyeckuxcoeanHeHnii. HoMeHknarypaneopraHuaecku
XBelecTB. 'eHeTHUeCKasACBA3bHEOPraHNYECKUXBEILECTB, TPUHAIIIEXKAIINX
Kpa3JIMYHbIM KJIacCaM.

Xumunueckaspeakuus. KiaccupukanusaxuMUIeCKUXPEaKIIMBHEOPTraHMYECKO
17051 OPraHu4ECKONXUMUH.
3aKOHCOXPaHEHUSIMACCHIBEILIECTB,3aKOHCOXPAHEHUSUIIPEBPALLIEHUS
AHEPIUUNIPUXUMUYECKUXPEAKIUSAX.

CkopocTh  peakiuu, €€ 3aBUCUMOCTh OT  Pa3JIMYHbIX  (DaKTOPOB.
OO6paruMblepeakiuu. XuMuueckoepaBHoBecu €. DaKkTOpbl, BIUAIOIIMEHACOCTOSTHUEX
nMmuueckoropasHosecus. [Ipunnun JlelllaTense.

Onextponutudeckas aucconuanusi. CuibHble W Cla0ble AJIEKTPOJMTHI.
CpenaBoIHBIXpaCTBOPOBBEIIECTB: KU CIIAsl, HEUTpaIbHAas, IIETOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEPEAKIINH.

DKCIEepUMEHTAIbHBIEMETO IbIN3YYCHUSIBEIIECTBUUXIIPEBPAIIICHU A IEMOHCTPA
uust  tabmun  «llepuogmyeckas  cuctemMa  XMMUYECKMX  dJeMeHToB /I,
N.MenneneeBa»,n3ydeHneMOoIeICHKPUCTAIUINY €CKUXPEIIETOK, HAOII0IEHUEUOTTUC
aHuWe  JIEMOHCTPALIMOHHBIX W JIADOpaTOpPHBIX  ONBITOB  (pa3ioXKeHue
NEPOKCUIABOJOPOJa B NPUCYTCTBUU KaTalM3aTropa, OIpPEIEICHUE Cpelibl
pacTBOpPOB
BEIIECTBCIOMOIIBIOYHUBEPCATLHOTOMHIUKATOPA, PEAKIIMMOHHOT000MEHA), IPOBE
JIeHUE  TpaKkTH4ecko  paboTel  «BnusHue  pas3nuuHblXx  (PaKTOpOB  Ha
CKOPOCTbXUMHUYECKOMPEAKLINN.

Pacuérnble3anaun.

PacuérpinoypaBHEHUAMXUMUAYECKUXPEAKINA,BTOMUUCIETEPMOXUMUYECKHUED
ac4€EThI, pacYETHICUCII01b30BAHUEMITOHATH S «MACCOBAsAI0JISIBEILIECTBAY.

Heoprannuyeckasixumusi

Hemeramel. [lonoxennenemeramioBlleproanueckoicucTEMEXUMUYECKHUX
3JIEMEHTOB . n. Menneneesa 151 0COOEHHOCTHU CTPOCHUSA
aToMOB. DU3HYECKUECBONCTBAHEMETAIUIOB. AJIJIOTPONHUSIHEM ETAIIOB(HAIIPUMEPEKHU
criopoaa,cepsl,pochopanyrieposa).

XUMHUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpHI,
azoTa,pocdopa,yriepoJankKpeMHUs ) UMXCOCTUHEHUI( OKCUTOB, KU CIIOPOCOIepKa
IIUX KUCIIOT,BOJJOPOAHBIX COCTUHEHU ).

[IprMeHEeHNEBAKHEN TN XHEM ETAJNIOBUM XCOE TUHEHU .



Meramnsl.  [lonmoxxenne  merasmoB B llepuogmueckon — cucreme
xumudeckuxdneMenToB [[. . MenneneeBa. OcOOEHHOCTH CTPOCHHMS AJIEKTPOHHBIX
o0onouekaToMoB MeTayioB. OOmue ¢usndyeckre cBoiicTBa meTawioB. CIiiaBbl
METAJIIOB. DJIEKTPOXUMHUYECKUUPSATHANPKECHUN METAIIIIOB.

XUMHYECKMECBOMCTBABAKHEUIITMXMETAINIOB(HATPU M, KT, Kb, MarHui,
ATIOMUHU U, IUHK,XPOM, KEJI€30,Me/[b )UMXCOSTUHECHUM.

OO6mume crnocoObl MOMyYeHUsT MeTaioB. lIpuMeHeHHe MeTaljaoB B OBITY
UTEXHUKE.

DKCNEPUMEHTABHBIEMETOIBIN3YUEHUSIBEILIE CTBUMXITPEBPAILICHU I : U3YYEHUEK
OJUTEeKIIUU«M eTauTBIMCIIIaBbI»,00pa3II0BHEMETAIIIIOB, pEIIIEHUEIKCTIEPUMEHTAILH
BIX33]1a4,Ha0JII0IEHUEUONTM CAHUEIEMOHCTPALIMOHHBIXUITIA00PaTOPHBIX OMBITOB
(B3aumoieiicTBUE TUIPOKCUIA AJFOMUHUS c
PacTBOPaMUKHUCIOTUIIEIOYEH, KAUECTBEHHbIEPEAKI[UY HAKATUOHBI METAJIIOB).

Pacuérnble3anaun.

Pacuéte Macchl BemiecTBa UIM  00BEMA Ta30B IO  HU3BECTHOMY
KOJIMYECTBYBEIIECTBA,MACCENITNOOBEM YO THOTOU3YyYaCTBYIOIIU XBPEAKIIUUBEIIIECTB
,pacd€Tel Macchl (00BEMA, KOMMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUHU, ECIH
OJTHOU3BEUIECTBUMEET ITPUMECH.

XUMUANKU3HD

Ponp xumuu B 00€ClEYEHUMH SKOJOTMYECKOH, JHEPreTUYECKOM U
MUIIEeBO0E3011aCHOCTH, Pa3BUTUUME TUIIMHBL [ [OHSITHEOHaYIHBIXMETOIAXTTO3HAHU
SIBEILIECTBUXUMHUYECCKUXPEAKIUMN.

[IpencraBrieHnI0000TMXHAYYHBIXTTPUHITUTIAXTTIPOMBIIIIJIEHHOT OMIOJTYYCHHSIBA
YKHEUIIMXBEILIECTB.

UenoBEKBMUPEBEIIECTBUMATEPUATIOB: BAXKHEUIIIMECTPOUTEIbHBIEMATEPUAIIBI,
KOHCTPYKIIMOHHbIEMATEPUAJIbI, KPACKHU,CTEKII0,KEpPAMUKa,MaTEPUAIIbI TUISt
AIEKTPOHUKH, HAHOMAaTEpHaJIbl, OPraHUYECKUE U MUHEPATbHBICYTI00pEHUSI.

XUMHAN3I0POBbEYETOBEKA: PABUIIANCIIOJIb30BAHUSIIEKAPCTBEHHBIXIIPENapaT
OB, TPaBUJIA0E30MIACHOT OMCITIOIL30BAHUSATIPENIAPATOBOBITOBOH XM UUBIIOBCETHEBHO
VOKU3HU.

MexnpeaMeTHBIECBSI3H.

PeanmmzanusiMexnpe IMETHBIXCBA3EHITPUN3YICHUNOOIIEHTMHEOPTaHY €CKO
XUMHUH B 11 KJ1acce OCYIIECTBIIAETCS yepes VICIIOJIb30BAHUE
KaKOOIIMXECTECTBEHHO-

HAYYHBIXITOHSATUN, TAKUTIOHSITHH, IBJISTIOITUX CSICUCTEMHBIMUIIIOTIEITbHBIX
IPeIMETOBECTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIE TIOHATHS: Hay4yHbIM (akT, TruUmnoresa,
3aKOH,TEOPHs,aHaATIN3,CUHTE3,KI1accu(puKaIiis, IepuoInIHOCTh, HAOIOICHIE, DK CTIe
PUMEHT,MO/ICJIMPOBAHNE, U3MEPCHUE, IBJICHHE.



@dusuKa: Marepusi, dHEPrus, Macca, aroM, 3JIEKTPOH, MNPOTOH, HEUTPOH,
WOH,U30TOM, PaJuOaKTUBHOCTh, MOJICKYJIa, DHEPIreTUUECKUN YpOBEHB, BEIIECTBO,
TE€J10,00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3MUECKUE BETMYUHBI U €IMHUIIBI
HUXU3MEPEHUS,CKOPOCTb.

buonorus:kierka,opranu3m, KocucTemMa,onocdepa,Makpo-
UMUKPOIJIEMEHTBI, BUTAMHUHBI,00MEHBEILIECTBBOPTaHU3ME.

['eorpadus: MuHepanabl, TOPHBIC IIOPOJBI, IIOJIE3HBIE HCKOIAeMBbIE,
TOTUIBO,PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIJIEHHOCTb, METAJLTyprus,
MIPOU3BOACTBOCTPOUTEIHHBIXMATEPHUATOB,CEIIbCKOX03IMCTBEHHOCTIPOU3BOICTBO,IT
UIEBASTIPOMBIIIIIIEHHOCTh,(DapMaIieBTUYECKasATIPOMBIIIICHHOCTh, TPOU3BOACTBOKO
CMETUYECKUXITPENapaToB, IPOU3BOJCTBOKOHCTPYKIIMOHHBIXMATEPUAJIOB,3JIEKTPOH
HasMPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[UTAHUPYEMBIEPE3VYJIbTATBIOCBOEHUAIIPOI' PAMMBIIIOXMMHWNHA
BA3OBOMYPOBHECPEJIHEI'OOBLIEI" OOBPA30OBAHNUA

JIMYHOCTHBIEPE3YJIbTATbI

OI'OCCOOycTaHaBIMBACTTPEOOBAHUSKPE3YIHTATAMOCBOCHUSI00YIAIOIIUMU
CSITTPOrPaMMCPETHET000111eT000pa30BaHUA(JTNIYHOCTHBIM, METAIIPEIMETHBIMUTIPE]T
MeTHBIM). HayuHO-MeToANYeCKOMOCH OBOM 1T pa3padOTKH IJIAHUPYEMBIX
pe3yJbTaTOB  OCBOEHHUS MPOrpaMM CpPEAHEro  oOLIerooOpa3oBaHMSSBISECTCS
CUCTEMHO-AEATEIbHOCTHBIUIIOAXO/I.

BcooTeercTBUnMCCHCTEMHO-
JNEATENbHOCTHBIMIIOAXOAOMBCTPYKTYPEINYHOCTHBIXPE3YIbTaTOBOCBOCHUSIIPEIME
Ta«XUMUS»HAYPOBHECPEITHET000IEr000pa30BaHUSBBIIEIECHBICIIETYIOITNE
COCTABJIAIOIINE:

OCO3HAHHEO0 yJaAIOIUMHUCIPOCCUHCKONTPAKTAHCKOWHUIECHTHIHOCTH—
TOTOBHOCTHKCAaMOPa3BUTHIO,CAMOCTOSATEIbHOCTUACAMOOIIPEIETICHHIO;

HAINYUEMOTHBALIMUK 00YUEHUIO;

LEJICHANPABIEHHOE pAa3BUTHE BHYTPEHHUX YOEXKJCHUN JUYHOCTH Ha
OCHOBEKJIFOUEBBIX [IEHHOCTEMMUCTOPUUECKUX TPATUIIN0a30BONHAYKH XUMUH;

rOTOBHOCTBUCIIOCOOHOCTHOO yUaIOIIUXCAPYKOBOICTBOBATHCSIBCBOCHIEATEIbH
OCTHULIEHHOCTHO-

CMBICJIOBBIMUYCTaHOBKaMU, TPUCYITUMHULIETIOCTHONCUCTEMEXMMUYECKOT000pa3oBa
HUS,

HaJIM4Me TMPABOCO3HAHUS HKOJOIMYECKOW KYJIbTYpbl M  CIIOCOOHOCTH
CTaBUTBLICINU CTPOUTHKU3HECHHBICIIIIAHBI.

JIngyHOCTHBIEPE3YILTATHIOCBOCHUSTIPEAMETA X UMUSN JOCTUT AFOTCABEAUHCTB
€y4eOHOMMBOCTIUTATEILHONAECATEIbHOCTUBCOOTBETCTBUNCTYMAaH UCTUYECKUMH,
COLIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMHU
LEHHOCTAMUUHUIEAIAMUPOCCUICKOT 0T PaXKIaHCKOr000111€CTBA, TPUHATHIMUBOOIIIEC
TBEHOPMAMHUUIIPABUIIAMHUIIOBEICHHS,CIIOCOO CTBYIOIIIMMHUITPOIIECCAMCAMOIIO3HAHUS
,CAMOPA3BUTHAMHPABCTBEHHOT OCTAHOBICHUSITMIHOCTHOO yUAIOIIUXCSL.

JIM4HOCTHBIEPE3YIbTATHIOCBOCHUATIPEAMETAC X UMUI»OTPAKAIOTCHOPMHUPOBA
HHOCTBOIIBITANIO3HABATEIbHOMUITPAKTUYECKON A TENIbHOCTU 00 yJatO X CSI o
peali3auy IPUHATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCJIE BYACTH:

1) rpaaaHCKOr OBOCTIMTAHUSI:

OCO3HAHUS  OOYYaOIIMMUCS  CBOMX  KOHCTUTYIIMOHHBIX  MpaB U
00513aHHOCTEM, YBOKEHUSK 3aKOHYHUITPABOIIOPSIKY;

MIPEACTABIEHUS0COUNAIBHBIXHOPMAXUIIPABUIIAXMEKITNIHOCTHBIXOTHOIIEHU I
BKOJIJIEKTUBE;



TOTOBHOCTHKCOBMECTHOUTBOPUYECKONIEATETLHOCTUITPUCO3TAHUNYIEOHBIX
IIPOEKTOB, PEIICHNN Y4EOHBIX U MTO3HABATEIbHbBIX 33144, BHIIIOJIHEHUUXUMHUUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTUTTOHUMATHUIIPUHUMATEMOTHBEI, HAMEPEHU S, JIOTUKYHapPT YMEHTHI
JApyTrUXnpuaHaIn3epa3IndHbIX BUI0OBY4YCOHONACSITETbHOCTH;

2) NIATPUOTHYECKOTOBOCTTUTAHMS

[IEHHOCTHOTOOTHOIIEHUSKUCTOPUIECKOM YHHAYTHOMYHACIIETUIO0TEUECTBEHH
OMXUMUM,;

YBOKEHHUSKIIPOIIECCYTBOPUYECTBABOOTIACTUTEOPUUHUTTPAKTHUECKOT OIPHMEHEH
U ~ XUMHUH,  OCO3HaHUS  TOr0,  4YTO  JOCTHXKEHHS  HAayKH  €CTb
Pe3yIbTaTATUTEIbHBIXHAOIIOIEHUH, KPOITOTIIMBBIXOK CTIEPUMEHTATBHBIXITOMCKOB,IT
OCTOSIHHOTO TPY/a YU4E€HBIXU PAKTUKOB,;

MHTEPECanIO3HABATEIbHBIXMOTUBOBBIIOIYYCHUHHITOCIIETYIOIIEMaHATTN3E
UHGOPMAITIH O TIEPEIOBBIX JOCTHKCHHSIX COBPEMEHHONW OT€UECTBEHHOMXUMUMY;

3) 1yXOBHO-HPABCTBEHHOI OBOCIIUTAHUSI:

HPaBCTBEHHOT OCO3HAHUS, 3 THICCKOTOITOBEICHUS;

CIOCOOHOCTH  OIICHMBATh  CHUTYallMH, CBSI3aHHBIE C  XUMHUYECKUMHU
SABJICHUSIMU, M TIPUHUMATh OCO3HAHHBIC PEIICHMs, OPHEHTHUPYSACh HA MOpPAJIbHO-
HPaBCTBEHHBICHOPMBIU IICHHOCTH;

TOTOBHOCTH OIIEHUBaTh CBOE IMOBEIECHHWE M TOCTYNKH CBOWX TOBapHUIIECH
CHO3ULIMHHPABCTBEHHBIXUIPABOBBIXHOPMHUOCO3HAHUETOCIIEICTBUNITUXIIOCTYIIKOB
;

4) popMHUPOBAHUSKYIbTYPHI310P OBb:

NOHUMAHHUALIEHHOCTEW310pOBOron0e30nacHOro00pa3axu3Hu, He00X0JUMOCT
U OTBETCTBEHHOTO OTHOIIIECHUS K COOCTBEHHOMY duzngeckomy
UIICUXUYECKOMY3/I0POBbIO;

COOJTIOIEHUSATIPABIIIOE30ITaCHOT 000 paIleHUICBEIIIECTBAMUBOBITY,TOBCETHEB
HOVKU3HU U BTPYIOBOUIEATEIHHOCTH;

NOHUMAHUALIEHHOCTUIIPABIIINHIUBU YA IbHOT OMKOJIEKTUBHOT 00€3011acHOT O
TIOBEICHUSBCUTYAIIUSX, yTPOKAOIIHUX3I0POBBION KU 3HUITIOICH;

OCO3HAHUS  TOCHEACTBUH M HENPHUSATHS  BpPEAHBIX  IPHUBBIUEK
(Ynorpe0aeHUSaIKOT 0JI1, HAPKOTUKOB,KYPEHHUA );

5) Tpy10BOr OBOCIIUTAHMSA:

KOMMYHHUKATUBHONKOMIIETEHTHOCTHBY4YEOHO-
UCCIIEI0BATENbCKOM 1€ TENbHOCTH,00111€CTBEHHOI0JIE3HOM, TBOPYECKOMUIP YT X BU
JTaxJesITeNbHOCTH;

yCTaHOBKMHAAKTHUBHOEYYaCTHUEBPELICHUUITPAKTUYECKNX3a/1a4COIMaIbHOMHA
NpaBIEHHOCTH(BpPaMKaX CBOETO KJIacca, IIKOJIbI);



WHTEpeca K NPAKTHYCCKOMY H3yYEHHUI0 MpodeccHuil pa3IudHoro pojaa, B
TOMYHCIIEHA0CHOBEPUMEHEHUTIPEIMETHBIX3HAHUHTTOXUM U U;

yBOKEHUS K  Tpydy, JIOASIM Tpyda ©  pe3yjibTaTraM  TpPyIOBOU

NeATEeHbHOCTH;TOTOBHOCTUKOCO3HAHHOM YBBIOOP YHHIUBH Ty IbHONUTPACKTOP
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oOpazoBaHus,0yayennpodeccuuupean3aiuucoOCTBEHHBIX)KU3HEHHBIXIJIAHOB C
y4€TOM  JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB
UITOTPEOHOCTEHOOIIECTBA;

6) IKOTOrMYeCcKOrOBOCIMTAHMSA:

HKOJIOTMYECKUIIEIECO00Pa3HOr 00 THOMCHUSKITPHUPOJIE, KAKUCTOUYHUKYCYIIIECT
BOBaHMUSKM3HUHA 3eMIIE;

MOHUMAaHUATIO0ATEHOT0X APAKTEPAIKOIOTHIECKUXITPOOIIEM, BITUSHUSAIKOHOM
WYECKUXITPOIIECCOBHACOCTOSTHUETIPUPOTHONUCOITUATBHOUCPEIBI;

0CO3HAHUSHE00XO0IMMOCTHHUCITIOIB30BAHU S IOCTHKCHUMXUMU U IS PEIIICHUSIBO
MIPOCOBPAIIOHATLHOT O PUPOOTIOIH30BAHNS,

AKTUBHOTOHETIPUATHAIEHCTBUH, TPUHOCSIITUXBPEIOKPYKAIOIIEHTTPUPOTHONC
pee, yYMEHUATPOTHO3UPOBATHLHEOIar O PUSITHBICIKOJIOTHIECKUCTTOCIIECICTBUATIPET
MPUHUMAEMBIX JCHCTBUHUIIPEIOTBPAILIATHHX;

HaJIM4YMsl ~ Pa3BUTOTO  DKOJOTMYECKOTO  MBIIUICHHS,  JKOJOTHYECKOMN
KYJIbTYPBL, OIBITAICITEITLHOCTUIKOIOT MIECKOMHAITPABICHHOCTH, yMEHHUSPYKOBO/IC
TBOBATbHCS AMU B MO3HABATEIbHOM, KOMM YHUKAaTUBHOMN 151
COIMAITLHONTIPAKTUKE,CTTOCOOHOCTHN YMEHUSAKTHBHOIIPOTUBOCTOS T COIOTHUXE
Modoouu;

7) HeHHOCTHHAYYHOI OTI03 HAHMSA:

c(hOpMHUPOBAHHOCTUMHPOBO33PCHUS,COOTBETCTBYIONIETOCOBPEMEHHOMYYPOB
HIOPA3BUTHSIHAYKMHUOOIIECTBEHHONTTPAKTUKH;

MOHUMAaHUSCTIEIM(UKUXUMUNKAKHAYKH,0CO3HAHUSIEEPOTUB(HOPMUPOBAHUUD
aIMOHAIbHOTOHAYYHOT OMBIIIJICHHUS,CO3IaHUUIICTIOCTHOT OTTPEACTABIICHUSI 00
OKpyXaroleM MHpe Kak O  ©OUHCTBE TPUPOABI W YEJIOBEKa,
BITIO3HAHUHUIIPHUPOTHBIX3aKOHOMEPHOCTEHHUPEIIICHUUTIPOOIEMCOXPaHEHUATIPUPOTH
OT'0 paBHOBECHS,

YO IEHHOCTUBOCOOON3HAYMMOCTUXUMUMIJIICOBPEMEHHONITUBUITH3AIIUH : BE
€ryMaHHUCTUYECKONHAIPABICHHOCTUNBAXKHOWPOJIMBCO3/IAHUN HOBOM 0a3bl
MaTepHAIbHON KYJIBTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEMYCTOHINBOTO Pa3BUTHUS
YeJI0BeYeCTBa — CBIPbEBOM, HHEPreTUYECKOH, MUIIEBOM
MDIKOJIOTMYECKOM0E30ITaCHOCTH, BPa3BUTHUM SUITNHBI,00€CTICYCHUMYCIIOBHI yCITeTIT
HOTOTPYIaNIKOJIIOTUYECKUKOM(DOPTHOMKUZHUKAKIOTOUTICHA0011eCTBA;

€CTECTBEHHO-

HAyYHOUTPaMOTHOCTH: [TIOHUMAHUSICYIITHOCTUMETO TOBITO3HAHM S, UCTIONIb3YEMBIXBEC
TECTBEHHBIXHAYKaX,CITOCOOHOCTUUCIIONH30BATh



MOJTy4aeMble 3HAHUS JIUIS aHaIW3a U OOBSICHEHUS SIBICHUU OKPYXKAIOIIETO MHpa
UIPOUCXOAANINX B HEM M3MEHEHUH, YMEHHUS JleNaTh 00OCHOBAHHBIC 3aKIIIOYCHHS
HAOCHOBEHAYYHBIX(DAKTOBUUMEIOIINX CSTAHHBIX CIIEITBIOIIONTYY €HUSITOCTOBEPHBIX
BBIBOJIOB;
CIIOCOOHOCTHCaMOCTOSITEIIbHOUCIIONB30BAThXUMUYECKIE3HAHUS I PEICHUS
po0JIeM BpeaTbHBIX)KU3HECHHBIX CUTYAIHSIX;
MHTEPECAKIIO3HAHUIOMHCCIIEIOBATEIbCKONICATENbHOCTH;
TOTOBHOCTHUHUCTIOCOOHOCTHUKHETPEPHIBHOM yOOpa30BaHHIOMCAMO0OPa30BaHHIO
,KAaKTUBHOMYTI0JTy4CHUFOHOBBIX3HAHHMMITOXUMHUUBCOOTBETCTBUHCIKU3HEHHBIMHU
OTPEOHOCTSMH;
UHTEpeca K  OCOOGHHOCTSAM  Tpyda B pas3aMuHBIX  cdepax
npoheCCHOHATBHONACSITEIbHOCTH.
METAINIPEAMETHBIEPE3YJIbTATDI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHSI Y4EOHOro mpeameTa «XUMUSD)
HaypOBHECPEIHET00011er000pa30BaHUABKITIOYAIOT:

3HAYUMBIEII(POPMUPOBAHUIMUPOBO33PEHUS00 yIAIOTITUX CSIMEXK TUCITUTITIHA
pHBIE (MEXIpeMETHBIC) oOIIeHayYHbIE MOHSTHS,
OTpaKarONIMEIEI0CTHOCThHAYYHONKAPTUHBIMUPAUCTICIIU(PUKYMETOAOBIIO3HAHUS,
WCIIOJIb3YeMBIX B E€CTCCTBEHHBIX HayKax (MaTrepus, BEIISCTBO, DHEPTHs,
SIBJICHUE,ITPOLIECC, CUCTEMa, HaYUHbIN (DaKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD,
3aKOH,TeOpHs, cCeI0BaHNe, HAOII0 e HIE, N3MEPEHIE, SKCTIEPUMEHTHIPYTHE);

YHUBEPCAIbHbBIE yueOHbIe JeNCTBUS (mo3HaBaTeIbHBIE,
KOMMYHHUKaTHBHBIC, PETYIIITUBHBIE ),00ecieunBaroiued opMupoBaHued yHKIIHOHAT
BHONTPAMOTHOCTHH COIMAIbHOWKOMITETCHIIMH 00 y4JarOIInXCs;

CIIOCOOHOCTH oOyJarommxcs UCITIOJIb30BaTh
OCBOEHHBIEMEX TUCIUIIIINHAPHBIC, MHPOBO33PEHUYECCKHE
3HaHUs " YHUBEpCAIbHBIC y4eOHBIeIeiCTBUSBIIO3HABATEIILHOM u
COLIMAIbHOUIIPAKTHUKE.

MGTaHpeI[MCTHI)IGPCBYJIBTaTI)IOTpa)KaIOTOBJ'IaI[eHI/IGYHI/IBGpC&HBHBIMI/Iy‘-I€6HI)I
MI/IHOSHaBaTeJ'H)HBIMI/I,KOMMyHI/IKaTI/IBHBIMI/II/IpGFYMTHBHBIMHHCﬁCTBHHMH.
OBnaueHneyHnBepcaH I)HI)IMI/Iy‘IeﬁHbIMI/IHO3HaB aTC¢JIbHBIMHU/ efiCTBUSIMH

1) 6a3oBbIeJIOTHYECKHENEHCTBHSA:
CaMOCTOSITEIbHO  (OPMYJIMpPOBaTh U AKTYaIU3UPOBATH
po0sieMy,BCECTOpOHHEEEpacCMaTpUBATh;
ONpEACNATh LETH JeATeIbHOCTH, 3a/laBas IapaMeTpbl U KPUTEPUH
UXJIOCTH)KCHUS,COOTHOCUTBPE3YIbTaThIICATeIbHOCTHCIIOCTABIT

CHHBIMUIICIISIMU;

M CIOJIb30BAaThIIPUOCBOCHUN3HAHUMITPUEMBLIIOTUYECKOT OMBITIICH HsI—
BBIJICIIAThXaPAKTEPHBICTIPU3HAKUTIOHA TN YCTAaHABIIMBATHUX B3aIMOCBSI3b,



MCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS A1 OOBSCHEHUS OTAETHHBIX (haKTOB
HSIBJICHUM;

BbIOMPATbOCHOBAHUSIMKPUTEPUUIISIKIACCU(PUKATMUBEIIECTBUXUMUYECKUXPE
aKIIni;

yCTaHABJIMBATbIIPUYHHHO-
CJIEICTBEHHBIECBSI3UMEKYU3ydacMbIMUSBICHUSMU;

CTPOMUTBJIOTHYECKUEPACCYKAECHUSA(MHYKTUBHBIEC, 1€TYKTUBHbIE,TOAHAJIOTHH ),
BBISIBJIITH3aKOHOMEPHOCTUUIIPOTUBOPEUHUABPACCMATPU BAEMBIXABICHUAX,(pOPM YU
POBATHBBIBO/IBI U3AKITIOUCHUS;

IIPUMEHATH B IIpollecCe  IIO3HAHMUA,  MCHOJIB3yEMblE B XUMHHU
CUMBOJIMYECKHE(3HAKOBBIE) MOJIEJIN, npeoOpa3oBbIBATH MOJIETIbHBIC
IIPEACTABIICHUS —
XMMHYECKUI3HAK(CUMBOJ )3JIEMEHTa, XUMHUECKasgPOopMyia, ypaBHEHUEXUMUYECKOU
peaKUU—TIPUPELICHUNydeOHBIXIT03HABATEIbHBIXUITPAKTUYECKNX3a/1a4, IPUMEHSATh
Ha3BaHHBIE MOJEIbHBIE IIPEACTABICHUS JUISL BBISIBIICHHS
XapaKTEPHBIXITPU3HAKOBN3y4aEMbIX BEIIECTBUXUMHUUECKUXPEAKIIU .

2) 6a30BbIeNCCIIE0BATEIBCKHENeii CTBHS:

BIIQJETh  OCHOBAMM  METOJAOB  HAay4YHOIrO  TIIO3HAaHUSA  BEIIECTB U
XUMUYECKUXPEAKIIU;

dbopMynMpoBaTh  LEeIM WU 33Ja4d  KCCIEAOBAHMS,  HUCIOJb30BaTh
IIOCTaBJIEHHBIEUCAMOCTOSITETbHOCPOPM yTUPOBAHHBIEBOIIPOCKIBKAYECTBEHHCTPYME
HTano3HaHUsI W OCHOBBI 1 (OPMHUpPOBAHUS THUIOTE3bl MO MPOBEPKE
[IPaBUIIbHOCTUBBICKA3BIBAEMBIX CYXICHUN;

BJI4JICTbHABBIKAMHUCAMOCTOSITEIbHOT OIIIIAHUPOBAHUAUIIPOBECHU TYYEHUUECK
170:¢ AKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHUS Ha0JII01aTh 3a
XOZOMITPOILECCA,CAMOCTOATEILHOIIPOrHO3UPOBATHET OPE3YyIbTaT, POPM yINPOBATHO
0001IeHNsT U BBIBOABI ~ OTHOCUTEJIBHO  JOCTOBEPHOCTH  PE3YJIbTATOB
M CCIIEZIOBAHMS,COCTABIATHOO0CHOBAHHBIOTYETONIPOIETAHHOMPa0OoTE;

PUOOPETATHONBITYYEHNYECKOMUCCIIEI0BATENbCKOMUITPOEKTHON AEATENBHOCT
U,TIPOSIBIIATECIIOCOOHOCTEUTOTOBHOCTEKCAMOCTOATEIbHOMYIIOUCKYMETOI0OBPEIIIEH
MANPAKTUYECKUX3a1a4, TPUMEHEHUIOPA3JINYHBIXMETOI0BIIO3HAHHSL.

3) padoracundopmanmeii:

OPHEHTHUPOBATHCABPA3INYHBIXUCTOUHUKAXUH(popMalnu(HayqyHO -
MOMYJISIPHASIUTEPATYPaXUMUY €CKOTOCOAEPKAHUS, CIIPABOYHBIEITOCOOU S, PECYPCHI
Wutepuera), aHAJIN3UPOBATH UH(pOpMaLHIO pa3IMYHBIX  BHJIOB "
(dopMITIpeicTaBIEHUS, KPUTUUECKUOIIEHUBATHEE0CTOBEPHOCTHMHEIPOTUBOPEYHBO
CTb;



dbopmMynupoBaTh 3ampoCchl U MPUMEHSATH Pa3IUYHBIE METOABl MPHU TIOMCKE
MOTOOperH(POpPMAIIN, HEOOXOIUMOM NI BBINOIHEHUS yd€OHbBIX3a1a40TIPEIEIEHHOT
O THUTA;

MPUOOPETATHONBITUCIIONB30BAHUSNH()OPMALIIOHHO -
KOMMYHUKATHBHBIXTEXHOJIOT MU PA3TUUHBIXIOUCKOBBIXCUCTEM;

CaMOCTOSITEIbHOBBIOMPATHONTUMAIBH YIO(OPMYITPEICTABICHUSIMH(DOPMALIUH
(cxembl,rpaduKu, TMarpaMMbl, TA0TUIIBL, PUCYHKH UAPYTHE);

UCTIOJIh30BaThHAYYHBIAA3BIKBKAYECTBECPEACTBAIPUPAOOTECXUMUYECKOMIH(]
opMaIfei: mpuMeHsATbMeXpeIMeTHbI((PU3NIECKUENMATEeMAaTUYECKUE )3HAKUUCH
MBOJTBL,(hOPM yJIbI,a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaThUIIPEOOPA30BLIBATH3HAKOBO-
CUMBOJIMYECKHECPEACTBAHATISITHOCTH.

Ogy1aeHNeyHUBEPCATbHBIMUKOMMYHHKATHBHBIMH/IECTBUSIMH:

3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl B XOJE Juasora
W/WIUICKYCCUU, BBICKA3bIBATHUIEH, POPM I POBATHCBOUIIPEATIOKEHUSIOTHOCUTEN
BHO BBINOJHEHUATPEIJIOKEHHON3a1auu;

BBICTYNAThCIPE3CHTAIIEH PEe3yIbTaTOBIIO3HABATEIbHON ACSITEIEHOCTH, ITOJTYY
€HHBIX  CAaMOCTOSITEIbHO  WJIM  COBMECTHO  CO  CBEpPCTHHKaMU  TIpH
BBIMIOJIHEHUUXUMHUYECKOTO  JKCIEpUMEHTa,  IPaKTHUYeCKOd  paboTel 1O
WCCIICZIOBAHUIO CBOMCTBH3Y4aeMbIX BEIIECTB, peajn3aliy y4eOHOro MpOeKTa U
(opMyIUpPOBaTh BBIBOJBINO pe3yJbTaTaM MpPOBEAEHHBIX HCCIEAOBAaHUN MYTEM
COIJIACOBAHMS MO3ULMI BX0€00CYKI€HUSI HOOMEHA MHEHU SIMH.

OsgJ1aieHHeyHUBEPCATbHBIMUPEr YIS TUBHBIMHU 1€ ACTBUSIMMU:

CaMOCTOSATEILHOIIJIAHUPOBATHHOCYILIECTBISITHCBOIOIIO3HABATENbHYIOICATEINh
HOCTB,OTIpeIeTsIAe E1eNNN3a a9, KOHTPOIUPOBATHUTIOMEPEHE00 XOAMMOCTHKOPPEK
TUPOBAThIpPE/IaraeMbliaIr OpuTMICHCTBUMITPUBBINOJIHEHUNY4€OHBIXUUCCIIEI0BA
TeIbCKUX3a1a4,BbI0NpaThHAN001e€3 (P () EKTUBHBIMCIIOCOOUXPEIIEHUSICYIETOMITONY
YEHUSHOBBIX3HAHUIOBEILIECTBAX U XUMUYECKUXPEAKITUX;

OCYILECTBISITHCAMOKOHTPOIbCBOCHIEATEILHOCTHHAOCHOBECAMOAHAIM3aCaM
OOIIEHKH.

IHPEIMETHBIE

PE3YJIBTATBI10KJIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMUSD)
OTPaXaroT:
c(hOPMUPOBAHHOCTh  MPEJCTABJICHUH O XUMHUYECKOU
COCTaBJISIIOLIENECTECTBEHHO-HAYYHOMKapTUHBl ~ MU]A,
posn XUMHUU B TO3HAHUU SIBIICHUH



MIPUPOIBI, B OPMUPOBAHUUMBIIIICHUSUKYITBTYPUTMYHOCTH, eE(P YHKITMOHATBHON
IrPaMOTHOCTH, HEOOXOIAUMOMU I PEHICHUs] MPAKTUYECKUX 3aJa4H SKOJOTHUYECKU
000CHOBAHHOT'O OTHOILICHHS K CBOEMY 3/I0POBbIO U MPUPOTHOUCPEIE;
BJIAJICHUECUCTEMONXUMUYECKUX3HAHUM, KOTOPAsi BKIIFOYAET: OCHOBOITOJIAr A1O1I]
UETOHATHUS (XUMUYECKUNITIEMEHT,aTOM,)JICKTPOHHAs10007I09Ka aTroMa, MOJIEKYIa,
BaJICHTHOCTb, 3JICKTPOOTPHUIIATEIILHOCTD, XUMHUYECKASCBSI3b,CTPYKTYpHAS
dbopmyna(pazBépHyTas
UCOKpAIEHHAS ),MOJIb, MOJISIPHASIMACCA, MOJIIPHBIMO0OBEM, YT POAHBINCKENET, PyHK
ITUOHAILHAATPYIIA,PAIUKA, HW30MEpHUsS, HM30MEPHI, TOMOJIOTHYECCKUN  Ps/I,
TOMOJIOTH,
YIIEBOA0POIbI, KUCIOPOINAa30TCOAEPKAITUECOETUHEHH S, MOHOMED,TOJIUMED,CTPYK
TYpPHOE3BEHO, BBICOKOMOJICKYIIIPHBIE COCAMHEHUS); TEOPUH W 3aKOHBI (Teopus
CTpoeHUsiopranndeckux BemiecTB A. M. BbyrnmepoBa, 3akOH COXpaHEHUS MacChl
BEIIECTB);3aKOHOMEPHOCTH,CUMBOJINY €CKUMS3bIKXUMUU; MUPOBO33PEHYECKUE3HAH
YIS, JISKAIAEBOCH OBETTOHMMAHUSTIPUIMHHOCTUMCUCTEMHOCTUX UMWY €CKUXIBIICHU N
,(PaKTOJIOTMYECKHECBECHUSOCBOMCTBAX,COCTABE, TOTYYeHUMUOE301aCHOMKCIIONB3
OBAaHUMBAKHEHIITNXOPraHNYeCKUXBEIIECTBBOBITYHIPAKTHICCKOU ACSI TEIILHOCTH
YeJI0BEKa,
c(hOpMUPOBAHHOCTHYMEHUIBBISBIIATHXaAPAKTEPHBICITPU3HAKUIIOHITH I, yCTaHA
BJIMBaTh WX  B3aUMOCBS3b, HCIOJB30BATh  COOTBETCTBYIOIIUE  ITOHSATHS
IPUOITMCAHUHUCOCTAaBa,CTPOCHUAUITPEBPAIICHUHOPTaHUYECKUXCOCTMHEHUI;
chOpMHUPOBAHHOCTHYMEHUHHUCIIONH30BAThXUMHYECKYFOCUMBOJIMKY IJIICOCTaB
JICHUSAMOJICK yJIIPHBIXUCTPYKTYPHBIX( pa3BEPHYTON, COKpaAIIEHHON ) popMymopranud
€CKUXBEIIECTBUYPABHEHUNXUMUYECKUXPEAKITUN, N3TOTABIUBATh MOJIEIH MOJICKYII
OpPraHMYECKHUX BCIIICCTB TUTS WJLTIOCTPAITAN UXXUMHYECKOTOH
IPOCTPAHCTBEHHOT OCTPOCHUS;
c(hOpMUPOBAHHOCThYMEHUIYCTaHABIMBATHIIPUHATICKHOCTBU3YUEHHBIXOPTa
HUYECKUXBEIIECTBIIOMXCOCTABYUCTPOCHUIOKONPEIEIEHHOMYKIIACCY/TPYIIIeCOe U
HEHUN(yTI€BOIOPOIBI, KUCIOPOINA30TCOACPIKAITUECOCTUHEHI S, BRICOKOMOJICK YIIsI
pHBIECOEIMHEH N ), JaBaThUMHa3BaHusnocuctemaTuueckoitHomeHknatype(IUPAC)
,ATAKKETIPUBOUTHTPUBUATHHBICHA3BAHUSOTACIHHBIXOPTaHUIECKUXBEIIECTB(ITHI
€H,TIPOINUJICH, allIeTUIIEH, A TUJICHTJIMKOJIb, IUIIEPUH, PeHO,(hopMabaerul, aleTalb
eTHJI,MyPaBbUHASKHUCIIOTa, YKCYCHAs KHCJIOTa, OJCHMHOBAS KHUCIIOTA, CTeapHHOBAs
KHCJIOTA, TJII0K03a,hpyKTo3a,Kpaxmat,leJiTi0J103a,IJTUIHH);
c(hOpMUPOBAHHOCTHYMEHUSIOTIPEACIIATHBUABIXUMUYECKONCBI3UBOPTaHUYECK
UX COCIMHEHUSIX(OAMHAPHBIEH KPaTHBIE);



c(hOpMUPOBAHHOCTHYMECHHUSATTPUMEHS THITOIOKCHUATCOPUUCTPOCHUSIOPTAHIYC
ckux BemectB A. M. byriepoBa i OOBSICHEHUS  3aBUCUMOCTH
CBOWCTBBEIIECTBOTUXCOCTABAN CTPOCHHS; 3aKOHCOXPAHEHHUSI MAaCCHIBEIIECTB;

c(OpMUPOBAaHHOCTbYMEHUIXapaKTEPU30BaATHCOCTAB,CTPOCHUE, QU3 UIECKICH
XUMUYECKHECBONCTBATUITUYHBIXITPEICTABUTEIICHPA3INYHBIXKIIACCOBOPTaHUYECKU
XBEIIECTB(METaH, TaH,dTUJICH, TPOITHIJICH, alleTHUIICH,0yTaauen - 1,3, MeTuiiOyTaireH -
1,3,6€H30J1,MeTaHO0JI,3TaHOJ, A THJICHTJIMKOJIb, IIIUIEPYH, PEHO, alleTAIbICTH I, MypPa
BbUHAS HMYKCYCHASKUCIIOTBITIIIOKO3a,KpaxMal, IeJUII0I03a, aMHUHOYKCYCHas
KHCJIOTA), WJLTIOCTPUPOBATH
TeHETHYECKYIOCBA3bMEK TYHUMHUyPaBHEHUSIMUCOOTBETCTBYIONTU XXUMHUYECKUXPEAK
UHCUCITIONIb30BAaHUEMCTPYKTYPHBIX QOPMYIT;

c(OpMUPOBAHHOCTD yYMEHUs XapaKTepru30BaTh MCTOYHUKHU
YIJI€BOJOPOTHOTOCHIPbSI(HEPTH, MPUPOIHBIITA3,yTr oMb ),CIOCOOBINXTIEPEPAOOTKUUTT
paKkTUYECKOETPUMEHEHUE TPOAYKTOBIEPEPAOOTKHY;

chOpMUPOBAHHOCTHYMEHUHTIPOBOANUTHBBIYHCIICHUATIOXHMUIECKUMYPABHEHU
M (maccnl, 00BEMa, KOJIMYECTBA UCXOJTHOTO BEIIECTBA WJIH
MPOAYKTAPEAKIIUUTION3BECTHBIMMACCE,005EM Y, KOTHMUECTBYOJHOTOM3UCX O/THBIXBE
HIECTBIJIUNPOAYKTOBPEAKIIHH ),

c(hOopMUPOBAHHOCTHYMEHHUIBIIAIE€ThCUCTEMON3HAHMHOOOCHOBHBIXMETO1aX
HAy4YHOTO T[IO3HAHMS, WCIOJB3yeMbIX B XHMHH TIPH MW3yYECHUU BEIIECTB
UXUMUAYECKUX SIBJICHUI (mabmonenue, U3MEPEHHUE, HKCHEPUMEHT,
MOJICTTUPOBAHHE ), HCTIOTH30BATHCUCTEMHBICXMMUUCCKUC3HAHUS IIATIPUHATHSIPEIIIS
HUHBKOHKPETHBIX’)KU3HEHHBIXCUTYAITUAX,CBI3aHHBIXCBEIIECTBAMUMMXITPUMEHEHNE
M;

chOpMUPOBAaHHOCTL ~ YMEHUH  coOMIoAaTh  MpaBWwia  IOJIb30BaHUS
XUMUYECKONTIOCY0MUITIa0 0paTOPHEIMOOOPYI0BAHHEM, aTAK)KETIPAaBUIIA00paIICHHS
CBEIIECTBAMU B  COOTBETCTBMM C  HMHCTPYKUUSMH  TO  BBIOJIHEHHUIO
1a00paTOPHBIXXUMUYECKHUXOIBITOB,;

chOpMUPOBAHHOCTHYMEHUNTUTAHUPOBATHUBBITIOHATHXUMHYECKUIIKCIIEPUM
EHT (mpeBparieHus OpraHUYEeCKUX BEIIECTB npu HarpeBaHuH,
MOJTy4YEeHUEITUIICHANN3yYEHUEEeT OCBOMCTB,KaueCTBEHHBIEPEAKIIMNOPTaHUYECKUX BE
IECTB,ICHATYPALMI0EIKOBIPUHATPEBAHU U, [IBETHBIEPEAKIIUNOEITKOB)BCOOTBETCTB
MUCIIPAaBUIAMHUTEXHUKNOE30MaCHOCTUIIPH 00paIlleHUHCBEIECTBAMUNIA00paTOPHBI
MOOOpYIOBaHUEM,TIPEACTABIATHPE3YIbTATHIXUMUIECKOTOIKCIIEpUMEHTaBPOpME3a
MUCHUYPAaBHEHUIMCOOTBETCTBYIOIUXPEAKITUHN(DOPM YT POBATHBBIBOABIHAOCHOBEATH
XpE3yNIbTaTOB;

c(hOpMUPOBAHHOCTHYMEHUHKPUTUIECKUAHATU3UPOBATHXUMUYECKYIOMH(OPM
Ao, oTy94aeMyIoU3pa3HBIXHCTOYHUKOB(CpeicTBamaccoBornHopmaruu, UIaTEep
HET UAPYTUX);



c(OpMUPOBAHHOCTHYMEHHUICOOIIOIaTHITPABIIIAYKOIOT MY ECKULIETIECO00Pa3HO
TOIOBEICHUSABOBITYUTPYA0BOI1EATEIbHOCTUBLIEISIXCOXPAHEHUSICBOET 03/10POBbSIH
OKPYKarOIIEUITPUPOTHOMCPEBI,0CO3HABATHOIIACHOCTHBO3ICCTBUSIHAKUBBICOPTaH
M3MBIONIPEAEIEHHBIXOPraHNYECKUXBEIIECTB, NOHMMas cMbIca mokazarens [IIK,
HOSICHATD Ha npuMepax
CIOCOOBIYMEHBLIEHUSUTIPEA0TBPALIEHUS X BPEAHOT0OBO3IEHCTBUTHAOPTaHU3MY e
OBEKa;

Uit o0ydaloIMXcss C  OrPaHUYEHHBIMM  BO3MOXKHOCTSMH  3/10POBBS:
YMEHHENPUMEHITh3HaHUSI000CHOBHBIX10CTYITHBIXMETO1AXTO3HAHUSBEIECTBUXUM
NYECKUX SIBJICHUM;

JUIACTIENBIXUCIA00BUIAIIMX00 YUt XCSl: yMEHUEUCITI0JIb30BaTh pENIbe(hHO-
TOUYEUHYIO cucTeMy o0o3Hauenuii JI. bpaiins nist 3anucu XuMu4ecKux@opMyit.

11KJIACC

[IpeameTHbIepe3yIbTaThIOCBOCHUAKYPCca«O0IasnHeOpraHnYeCKAsIXUMHUSI»OT
paxaror:

c(hOpMHUPOBAHHOCTHITPEICTABIICHHI : OXUMHUIECKOMCOCTABIISIIOIICHECTECTBEHH
o-
HayYHOWKApTUHBIMUPA,POJIMXUMUUBIIO3HAHUUSBICHUUTIPUPOIbI, BPOPMUPOBAHU I
MBITUICHUSUKYIbTYPBUIMYHOCTH, €D yHKITMOHATLHON TPaMOTHOCTH, HEOOXOIUMOM
JUTSL PEILICHUS] TIPAKTUYECKUX 3a7a4i IKOJIOTMYECKU 0OOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO 1 MPUPOTHONCPEIE;

BJIAICHUECUCTEMONXUMUYECKUX3HAHUM,KOTOPAS BKIIFOYAET: OCHOBOIIOJIAT AFOLI]
UCTIOHATUSA(XMMHYCCKUIAJIEMEHT,aTOM,H30TOII1,S-,p-,d-
AIEKTPOHHBICOPOUTAINATOMOB, IOH,MOJIEK YJIa,MOJIh, MOJIIPHBIHOOHEM, BaJICHTHOCT
b, 3JIEKTPOOTPULIATEIBLHOCTD, CTCIICHb OKHCJICHUS, XUMHUYECKas
CBA3b(KOBAaJICHTHAsl, WOHHAs, METAJUIMYECKas, BOAOPOJAHAs), KpHUCTaLUIMYecKas
pEIETKA, TUITBIXUMUY €CKUXPEAKIUNA,PACTBOP, I IEKTPOIUTHI, HEIJIEKTPOIUTHI,IICKT
POJIMTUYECKASAIUCCOLUAIUS, OKUCIIUTEIb,BOCCTAHOBUTEIb,CKOPOCTHXUMUUECKONUPE
aKIMU,XUMHAYECKOCPABHOBECHUE); TEOPUUU3AKOHBI( TEOPUSIIICKTPOIUTUIECKOUIUCC
oruanuu,nepuoandeckuiizakon /. M1.MenieneeBa,3akoH COXpaHEHUs MacChl
BEIIICCTB, 3aKOH COXpaHEHHUS u MpeBpalicHus
SHEPTUUTTPUXUMUYECKUXPEAKITHX ),3aKOHOMEPHOCTH,CUMBOJINY CKUHA3BIKXUMHUH,
MHPOBO33PEHUYECKUE3HAHUS,JICKAIMEBOCHOBEITOHUMAHUATIPUYUHHOCTUHCUCTEMHO
CTUXUMUYECKUXSBIICHUM, PaKTOIOTMUECKUECBEICHUI0CBOMCTBAX,COCTABE,
MOJTy4YEeHUHU u Oe3omacHoM HCITOJIb30BaHUU BOKHEHIITNX
HEOPraHUYECKUXBEIECTBBOBITYUIPAKTUYECKONICATETLHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTHYMEHUNBBISBIATHXapPAKTEPHBICTIPU3HAKUIIOH AT, yCTaHA
BJIMBaTh MX  B3aMMOCBS3b,  HCIIOJIB30BaTh  COOTBETCTBYIOIIHME  ITOHATHUSA
MPUONHCAHUMHEOPTaHUY €CKMXBEILIECTBA UXITPEBPAILICHHUI;

c(hOpMUPOBAHHOCThYMEHUINUCIIONB30BAThXUMHYECKYFOCUMBOJIMKY IJIICOCTaB
JNeHUA(QOPMYIIBEIIECTBUYPABHEHUHXUMUUYECKUXPEAKIIUI,CHCTEMAaTUYECKY IO
HOMEHKJIATYPY (IUPAC) 151 TPUBHAIIbHBIC Ha3BaHUs
OTJICJIbHBIXHEOPraHUY€CKUXBEIIECTB( yrapHbIiTa3, yriIeKICIbIiras,aMM1uaK, raiéHa
SIM3BECTh,HETallIEHASIN3BECTb, TUTHEBASICONA, TUPUTUAPYTHE);

cOpMUPOBAHHOCTh ~ YMEHHMI  ONpEAENATh BaJCHTHOCTb M  CTEINEHb
OKHUCJICHUSIXUMUYECKUX JJIEMEHTOB B COCIWHEHMSX PpA3JIMYHOTO COCTaBa, BH]I
XUMHUYECKONCBA3M (KOBAJEHTHAsl, HWOHHAsA, METaJUIMYecKas, BOJOpPOJHAs) B
COEIMHEHUSX,
TUITKPUCTATUINYECKON PEIIETKUKOHKPETH OrOBEILECTBA(aTOMHAs!, MOJIEK YIS pHAS, MO
HHas,  METaJUIMYecKas),  XapakTep  cpeabl B BOJIHBIX  pacTBOpax
HEOPraHWYECKUXCOCTMHEHN;

c(OpMUPOBAaHHOCTbYMEHUITYCTaHABIMBATHIIPUHAIJIEKHOCTHHEOPTAaHUYECKUX
BEIIECTBIIOMXCOCTABYKOIPeIeIEHHOMYKIacCy/TpyNIecoe AMHEHUI (mpoctbie
BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCHJIbI, OCHOBaHUS,KUCIOTHI,aM(pOTEPHbIE
TUJIPOKCH/IBL,COJIN );

c()OPMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI IMEPUOANYECKOTO 3aKOHA
.M. MeHgeneeBa ©U  JEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOUIYIO,
00BSACHUTEHH YIOUTTPOrHOCTHUECKYIO() YHKIINH;

c(hOpMHUPOBAHHOCThYMEHHUIXapaKTEPU30BATHIIEKTPOHHOECTPOCHUEATOMOBX
UMHYECKUXAIEMEHTOB | —
4nepuonoslleprnonnueckoiicucreMbpixumuuecknxsinemenTos/[. 1. Menneneesa,ucn
OJIb3YSTOHATHSI«S-, P-,d-
AJIEKTPOHHBIEOPOUTAIN, «IHEPTETUUECKUEYPOBHI,00BSICHATH3aKOHOMEPHOCTH
U3MCHEHMS CBOMCTB XMMMYECKHX DJIEMEHTOB M HMX COCAMHEHUMWIIO IEpUOJaM M
rpymnmnam llepuonnueckont cucremsl xumnudeckux 35eMeHToB . 1.Menneneesa;

c(OpMUPOBAHHOCTbYMEHUIXaPAKTEPU30BATH(OMNUCHIBATh)00IINEXUMUYECKHIE
CBOMCTBaHEOPraHMYECKUXBEIIECTBPA3INYHBIXKIIACCOB,IOITBEPK JATHCYIIECTBOBA
HUETCHETHYECKONCBI3UMEKYHEOPTaHNYECKMMHUBEILECTBAMHUCIIOMOIIbIOYPaBHEH
MHACOOTBETCTBYIOIINXXUMUYECKUXPEAKITUM;

c(hOpMUPOBAHHOCThYMEHUSAKIACCU(PUIIMPOBATEXUMUYECKUEPEAKITUTUTIOPA3ITU
YHBIM  IPU3HAKAM(UHUCIYHCOCTaBY pearupyroluXBellecTB, TeIII0BOMYI(PEKTy
peaxkuuu, MU3MEHEHUIO CTEeNeHen OKHCJICHHUS 3JIEMEHTOB,
00paTUMOCTUPEAKIINH, yIaCTHIOKATAIN3aTOPA);

c(OpMUPOBAaHHOCTbYMEHUICOCTABISThypaBHEHUSPEAKIIMMPA3TMUHBIXTUIIOB,
NOJIHBIE W COKpall€HHbIE  ypaBHEHMs  peakuuMid  MOHHOrOo  OOMEHa,
YUYUTBIBASYCJIOBHSL,IPYA KOTOPBIX3TUPEAKIIUN UAYTAO KOHLA;



c(OpMHUPOBAHHOCTHYMEHUNTIPOBOIUTHPEAKIINH, IOATBEPIK A0 NEKAYECTBEH
HBIHCOCTAaBPa3IMYHBIXHEOPT aHMUECKUXBEIIECTB,PACIIO3HABATHONIBITHBIM ~ ITYTEM
WOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMYECKUXBEIIECTB;

c(OpMUPOBAHHOCTHYMEHUIPACKPHIBATHCYIIIHOCTHOKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX ~ pPEaKLUMi  MOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OanaHCcad TUXPEAKIIUA;

chOPMUPOBAaHHOCTh ~ YMEHHMH  OOBSACHATH  3aBHCUMOCTb  CKOPOCTHU
XUMHUYECKONPEAKIIMH OT pa3INUHbIX (DAKTOPOB; XapaKTep CMEIICHHUS] XUMUYECKOTO
PaBHOBECHUSB3aBUCUMOCTUOT BHEIIHero Bo3aeicTBus(npunuun/le Harense);

c(OpMUPOBAHHOCTbYMEHUIXapPaKTEPU30BaAThXUMHUECKHUETIPOLIECChI,JIEKAIN
€ B OCHOBE MPOMBIIIJIEHHOTO TMOJYYeHUS] CEPHOM KHUCIOTHl, aMMHAKa,
aTaxkec(popMHUPOBAHHOCTHITPEICTABICHUIO000INXHAYIHBIXTPUHIIUITAXHIKOJIOT
MYECKUXITPOOIEMaxXUMHUYECKOTOMPON3BOICTBA;

c(hOpMUPOBAHHOCTHYMEHUHUTIPOBOANTHBBIUUCICHUSICUCIIONb30BAHUEMITOHATH
1 «MaccoBas JOJs BEIIeCTBA B PAcTBOPE», OOBEMHBIX OTHOLICHHM Ta30BIpU
XUMUYECKUX  peaklMsX, MacChl BellecTBa WM  00bEMAa  Ta3oB IO
M3BECTHOMYKOJIMUYECTBY BEIIECTBA, MacCe UM 00BEMY OHOTO M3 yYaCTBYIOIIUX B
PEAKIMUBEIIECTB, TEIIOBOIO 3(PQeKTa peaklud Ha OCHOBE 3aKOHOB COXpPaHEHUs
MAacCCBIBEIIECTB, IPEBPALLIEHUS U COXPAaHEHUSIHEPTHUH;

chOpMUPOBAHHOCTL ~ YMEHMH  COOMIOJaTh  MpaBWjia  MOJb30BaHUSA
XUMUYECKONTIOCY10MUITa0 0paTOPHBEIMOOOPYI0BAHUEM, aTAK)KETIPABUIIA00paIICHUS
CBEIIECTBAMH B  COOTBETCTBUM C  HHCTPYKUUSMH 1O  BBIOJHEHUIO
1a00paTOPHBIXXUMHUYECKHUXOIBITOB;

c(OpMUPOBAaHHOCTbYMEHUINIIAHUPOBATHUBBINOIHITHXUMUYECKUHIKCIIEPUM
€HT (pasnoxxeHue nepoKcHIa BOJIOPO/IA B IPUCYTCTBUU
KaTaln3aTopa,onpeesieHuecpeIbipacTBOPOBBEIIECTBCIIOMOIIBIO YHUBEPCATLHOTOU
HAMKATOpa, BIUSHUE pa3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOU
peaKInu,peakinnnOHHOr000MEeHa, KaueCTBeHHbIEpEeaKIIMMHACYIIb(aT-,KapOoHaT-
UXJIOpUI-aHUOHBI, Ha KAaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAbHBIX 3ajad
noremam«Metamubi»u«HeMeTaby ) BCOOTBETCTBUUCITPABUIIAMUTEXHUKNOE30Mac
HOCTH pu oOpalleHnH c BEILIECTBAMU 151 1a00paTOpPHBIM
000py/10BaHUEM, IPEICTABISATHPE3YIbTATHIXUMUYECKOTOAKCTIEpUMEHTaBpOopMe3ar
HMCUYPaBHECHUICOOTBETCTBYIONIUX  peakuuii u(OopMyanpoBaTh BBIBOABI  Ha
OCHOBEITHXPE3yIbTATOB;

c(OpMUPOBAHHOCTbYMEHUNKPUTHYECKUAHATU3UPOBATHXUMHUYECKYIOMH(POPM
Ao, 0Ty4aeMyIOU3 Pa3HbI XHCTOYHUKOB(CPEICTBAMACCOBOMKOMMYHUKAIUHU, IHT
€pHET UJPYrux);



chOpMUPOBAHHOCTHYMEHUHCOOTIOAATHIIPABUIIAIKOIOT MU ECKHUIICTIECO00PA3HO
TOIOBECHUSBOBITYUTPYI0BOMACATEILHOCTUBIICIIIXCOXPAHEHUSCBOCT 03/]0POBbSIH
OKPYKaIOIIEUIIPUPOTHONCPEIBI,0CO3HABATLONIACHOCTh BO3JACHUCTBUA HA KHUBBIE
OpraHu3Mbl ONpENEIEHHBIX BEILIECTB,
nonumasicMbicinokazarenal[JIK, mosicHsITpHapruMepaxcrnocoObly MEHBITICHUSUTIPE
JTOTBPALICHUSIUXBPEAHOTO BO3IEMCTBUSIHAOPTraHN3MUEIIOBEKA;

Ui O0OydalImMXcs C  OTPAaHUYEHHBIMH  BO3MOXKHOCTSMH  3JI0POBBS:
YMEHHETPUMEHITh3HAaHUSI0O00CHOBHBIXTIOCTYITHBIXMETO1aXTO3HAHHUSIBEIIECTBUXUM
WYECKHUX SIBJICHUM;

JUTSICIICTIBIXUCITA0 0 BUASTIINX 00 yJaIOIITUX CSl: yMEHUEHCTIONIb30BaTh pelibe(hHO-
TOYCUHYIO cUcTeMy o0o3HaueHu# JI. bpaiins ayis 3anucu XuMu4eckux@opmyoi.



TEMATHYECKOE

INJIAHUPOBAHUE10 KJIACC
KoaunuecrBouyacoB y1eKTPOHHbIE(LH
HaumeHoBaHMe pa3iesioB U (¢ppoBbIe)odOpazoBa
Neni/m KonrTpoasnbie | IlpakTuyeckue
TEeMIPOrPaMMBbl Bcero TeJIbHbIEPeCYpPChI
padoThI padoThI
Pa3znenl.TeopeTuuecKkneoCHOBHIOPraHMYECKOMXUMUM
[Ipenmeroprannueckoit xumun.Teopus
11 CTPOEHUS OPraHUYECKUX COCIUHEHUN 3
A.M.byTtnepoBa
Hroronopazmeny 3
Pa3zgen2.Yraesonopoabl
2.1 [IpenenbHbBICYTIIEBOIOPOABI—AaIKaHbI 2
99 HenpenenbHpIeyT1€BOAOPOIBI:aTIKEHBI,a 6 1
JIKATMEHBI,aJIKHHBI
2.3 ApoMaTHYECKHUCYTIEBOAOPOIBI 2
24 [TprpoaHBIEU CTOYHUKHYTIIEBOIOPOTOBUHI 3 1
xmepepadboTka
Hroronopasneny 13
Pa3znen3.Kucaopoacoaep:kamueoprannyeckrecoeIMHeHUs
3.1 Cruprer.®enon 3
39 Anpaerunpl. KapooHoBbIe 7 1
KUCIOTHL. CIIOKHBIEI PUPBI
3.3 VYraeBoasl 3 1




Uroronopaszgeny

13

Pa3znend.AzorconepxammeopraHudecKuecoeIuHeHust

4.1 AMUHBI. AMIHOKHCJIOTBL. benku 3
Hroronopazueny 3
Pa3nenS.BeicokoMosieKyaIsipHbIeCcOeUHEHUA

5.1 [Tnactmaccer.Kayuyku.Bonokna 2
Hroronopasneny 2
OBHIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 34




11 KVIACC

KoanuecrBouacos JIeKTPOHHBIe(IH
HaumeHnoBaHnue pa3nenoB u 0BbI€)00pa3oBa
Neni/n P Kourposbubie | IlpakTuyeckue p )oop
TEMIPOrPaMMbl Bcero TeJIbHbIePeCYPChI
padoThI padoThI
Pa3znenl.TeopeTuueckneoCHOBbI XUMUH
Crpoenue atromoB. [lepruoanueckuii
11 3akoHul leproauyeckascucTeMaxuMnuy eck 3
ux
anemenToB/l.1.MeHaeneeBa
CrpoeHue BemecTsa.
1.2 4
MHuoroo0pa3ueBeniecTs
1.3 XUMHUYECKHEPEAKITTT 6 1 1
Wroronopazneny 13
Pa3znen2.Heopranmueckassxumusi
2.1 Mertasl 6
2.2 Hemeranmnbt 9 1
53 CBs3bHEOPraHMYECKUXUOPTaHUYECKUXB 5
' CIIeCTB
Uroronopaszgeny 17
Paznen3. XuMusAnKN3Hb
3.1 XUMHUSIMOKU3HB 4
Uroronopazaeny 4
OBIIEEKOJIMYECTBOYACOBIIOIIPO'PAMME 34 2 3







IHOYPOYHOE
IHNIAHUPOBAHHUE10 KJIACC

KoaunuecrBouacos

Konr IIpak
poJib THYeC
Bcero | Hblep KHep
abor abot
bl bl

n/ Temaypoka

Jlarau3
YYeHHs

DJIEKTPOHH
blenH(PpPOBLI
eoOpasoBare
JIbHBIEpeCYp

ChlI

IIpenmer opraHMYECKON XUMHUH,
€E€BO3HUKHOBEHHUE,PA3BUTUEU3HAUECHU
e

01.09.2023

Teopus crpoeHus
opranuyeckuxcoenuHeHnit A.M.b 1
YTJIEpOBA,eE0CHOBHBICIIOIOKECHU
s

08.09.2023

IIpencrasienue o

KJIacCH QUKAITUTNOPTaHUYECKIXBEIIECTB.
Homenknatypa(cucrematuueckas) u
TPUBHAJIBHBICHA3BAHUSAOPraHUUYECKUXBE
LIECTB

15.09.2023

AJKaHBI: COCTaB U
CTpOCHHe,FOMOHOFquCKHﬁp
AN

22.09.2023

MertaH u 3TaH —
MIPOCTENIINEN PEACTABUTENN
AJIKaHOB

29.09.2023

AJIKEHBI: COCTaBUCTPOCHHE,CBOMCTBA 1

06.10.2023




OTuseH U NponuieH —
MPOCTEU N ETPEACTABUTENN
AJIKEHOB

13.10.2023




[TpakTuueckaspadboraNel.
«[Tony4eHnes THIIeHAauN3y4eHUEErOCB
OMCTB»

20.10.2023

Anxanuensl. byranuen-1,3
uMeTuIoyTaauen-1,3.
[Tomy4eHneCHHTETHY ECKOT OKAYIyK
aupPE3UHBI

27.10.2023

10

AJKHHEBL: COCTaB H
0COOEHHOCTHCTPOEHUS,T OMOJIOT
AYECKUNPSI.
AleThIeH—IPOCTEeUIIN A
MPECTABUTENbATKUHOB

10.11.2023

11

Beraucnenus mo
YpaBHEHHUIOXUMHUYECKOWpea
KITUH

17.11.2023

12

ApeHbl:0eH30aMTOTy01. TOKCHIHOCThAP
CHOB

24.11.2023

13

I'eHeTnueckas cBA3b
YTJIEBOAOPO/I0B, IPUHAICKAIIUXKPA3IT
WYHBIMKJIACCAM

01.12.2023

14

[IpupoIHBIEN CTOUHUKHUYTJIEBOLOPOOB:
IIPUPOJIHBIN I'a3 U MOy THHIE
He(TsHbIera3blL,He(PTh UIPOAYKTHICE
nepepadoTKu

08.12.2023

15

[TpupoaHBIEH CTOYHUKUYTIICBOOPOOB:
MPUPOIHBINA T'a3 U MOMYTHBIC
He(THBIEra3bl,HEPYTh UITPOTYKTHICE
nepepaboTKu

15.12.2023

16

KonTponsnaspaboTamnopasneny
«YTIIeBOIOPOABD)

22.12.2023

17

Hp CACIIBHBIC OJHOAQTOMHBIC
CIIMPTBI:METAHOJIMUITAHOJI. B ogopoaHa




SICBA3b




18

MHoroaToMHEbIE
CHUPTHL: ATUIICHT TMKOJIBUTIT
UIEPUH

12.01.2024

19

DeHOI:CTPOCHUEMOJIEKYJIBL,
(hM3HYECKIENXUMHYECKI €CBOM CTBA, IT
pUMEHEHHE

19.01.2024

20

Anpaeruasl: GopMabIerua
HaneTaibIerua. AlleToH

26.01.2024

21

OnHOOCHOBHBIEIpE/IETIbHbIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs
UYKCYyCHast

02.02.2024

22

[TpaktnueckaspadoraNe2.«CBolicTBapa
CTBOPAyKCYCHOMKHUCIOTHD)

09.02.2024

23

CTeapI/IHOBaHI/I OJICMHOBAAKHCIIOTHI,
KaK IIpeaCTaBUTCIIN
BBICH_II/IXKap6OH OBBIXKHCJIOT

16.02.2024

24

MpbL1a KaK COJIM BBICIINX
KapOOHOBBIXKHCIIOT, XM OIOIIEEAEHCT
BUE

23.02.2024

25

CnoxHble 3GUpbl KakK
IIPOM3BOAHBIEKAPOOHOBBIXKHUCIIOT.
I'mppoins

CIIO’KHBIX?(hUpOB

01.03.2024

26

XKupbr:ruaponus,npumMeHeHue,o
MOJIOTUYECKasIPOJIb )KUPOB

15.03.2024

27

VTaeBoabl: COCTAaB,

Kkiaccupukanus. Baxuelmuenpencras
UTEIH:TIII0K03a,

bpykTo3a,caxaposa

22.03.2024

28

Kpaxmanuiienrono3akaknpupoaHbIen
OJIUM EPBI

05.04.2024




KonTrponsHaspaboTtamnopasaeny
29 «KucnopoacoaepkaneopraHndecKue
COEIHEHUS»

19.04.2024

30 AMWHBL: METWIIAMUHHAHWINH

26.04.2024

AMMHOKHCIIOTHI KaK

31 amM(oTepHbICOPTraHNYECKH €COeTU
HEHUS,UX
ouonornueckoesHaueHue.llentuabt

03.05.2024

benku kak
32
MIPUPOIHBIEBBICOKOM OJIEKYJISIPHBIEC

OCAMHCHUA

17.05.2024

OCHOBHBIE MTOHSITHS
33 XHUMHHBBICOKOMOJIEK YJISIPHBIXCOCIH
HEHUU

24.05.2024

OcHOBHBIE METO/BI
34 CHUHTE3aBBbICOKOM OJIEKYJIAPHBIX
coenuHenuni.Iinactmaccel,kayuyku,B

OJIOKHa

31.05.2024

OBHIEEKOJIMYECTBOYACOBIIOII
POI'PAMME

34




11 KVIACC

Ne Iama Tema ypoka Conep:xaHue npuMepHOil
YpOoKa OO0ICOO0O
nonna
HYy
[ToeTopenuekypcaxumun 1 Oxnacca(19)
TeopeTnueckneocHOBbIXUMUM(194)
BaxxHeHWmmeXxuMudecKUeOH A THUIN3aK OHbI(44)
2 06.09.2023 Xumudeckuit anemeHT. Hykauaer. M30Tomsl. CTpocHHEBEIIECCTRA.
3aKOHBICOXPAHEHUSIMACCHIMIHEPT N BXUMUH. CoBpeMeHHas MOJIeNb
CTpoeHUsIaTOMa. DIeKTPOHHas
3 13.09.2023 [lepronrIecKuii 3aK0H. PactpeIesieHre 3IEKTPOHOB KOH(Urypas aToma.
BATOMaXdJIEMEHTOBMATBIX UOONBIINX IEPHOJIOB. Ocnosnoeu 6030yaucoentvie
COCMOAHUAAMOMOS.
- KnaccrnpukanusIxuMIIeCKHX
4 20.09.2023 [TonoxeHre B IEPUOIUIECKON CHCTEME :-)JIeMeH’?‘)OB (s-, p-,d-
BOJIOPO/12,JJAHTAHOUIOB, AKTHHOUIOB U s eMenTE). OCOBEHEOCTH
HCKYCCTBEHHOITONyYCHHBIXAJIEMEHTOB. —
PHEPreTUYECKUXYPOBHEH
5 27.09.2023 BaneHTHOCTBMBaJIEHTHBIEBO3MOXKHOCTHATOMOB aromoB d-
nieMeHTOB. I leprnonnyaeckas
CHCTeMaXUMHYCCKUXIIEMEHTO
BJI.1.
MenneneeBa. Pu3nyeckuii
cmbic [leproguueckoro
sakoHna/l.l1. Menpeneena.
[MpuuuHbI
M3aKOHOMEPHOCTHUU3MEHCHUS
CBOMCTBYJICMEHTOB HUX
COEMHEHMUH 110 IepHoAaM
HMTpyIIaMm.
CrpoenuesemniectBa(3 v)
6 04.10.2023 OCHOBHBIEBHUIBIX MUYECKOM CBS3H. DNEKTPOHHAs
MPUPOTAXUMHUIECKOUC
OHHAsNKOBAJICHTHASCBA3b. BA3H.
DIEKTPOOTPULIATENBHOCTb.




BUABIXMMHUYESCKOM CBSI3H




MeTammueckasicsa3b.Bogoponnascssasb.

(KOBaJIeHTHAs, HOHHas,
MeTaJTHIecKasi, BOJIOPOIHAS)
MMEXaHU3MEI €€

7 11.10.2023 [IpocTpaHCcTBEHHOECTPOSHUEMOJIEK Y. 00pa3zoBaHMsL.
Kpucmanauuecxueuamoppuoiege
8 18.10.2023 8. CTpoeHHE KpUCTAIIIIOB. wecmesa. Tunwvi
KpUCMALIUYECKUX
Kpu crammueckuepenéTku. pewiemok(amomnas,
WOneKyIAPHAS, UOHHASA, Mem
aniuveckas).
[ IprunHBI MHOTOOOpa3Hs
Basucumocmovusuueckux
ceoticme gewecmea om
BenecTB./JleMoHcTpannn. Moenu HOHHBIX, MUNAKPUCTANIUYECKOT
pewemku.
ATOMHBIX,MOJICKYJISIPHBIXMIMET DTN IECKAX [MpruunHBEIMHOT 000 pa3Hst
BEILIECTB.
[kpucTamMuecKkux pemeToK.
MoieMomneKyn
130MEPOBUTOMOJIOT OB
Xumudeckuepeakuu(34)
9 25.10.2023 KnaccupukanusxuMUIeCcKUXPeakIIui. IXMMHYECKUE
peakiuu.l'oMorennele u
10 08.11.2023 CKOPOCTHXUMHYECKHXPEAKITHIA. [CTEPOI CHHBICPCAKIINH.
CKOpOCTh peaxium,
€€3aBH CUMOCTbOTPA3TUYHBIX
Karanus.
(haxTOpOB:
MPUPOIBIPEar P VIO X BEIIECTB
11 15.11.2023 X TMHUUYecKoe paBHOBECHE U YCIIOBUS

ICTOCMCIIICHUA.

lemoHcTpanun.PaznuynbieTuns

)
KOHLICHTpaluu

[pEaru pyroxBeIieCTB,
TeMITepaTypPHLIUTOM AN
[PEaKIMOHHONIOBEPXHOCTH,HA
JIM4Y U

Karanu3aropa.Poib
KaTaJM3aToOpOB B IPHPOLE
MIPOMBIIIICHHOM
mpon3BoncTee. OOpaTuMocTEpea

KL,
LXI/IMI/IlIeCI(oepaBHOBGCI/IeHeFO




XMMHYECKUX PEaKINil, BUIEO OMBITHI
[TOOpraHUYECKONXUMUU.
UlaboparopHBIAONBIT. 13ydeHn eBIHsSIHUS

Pa3JIMYHBIX (haKTOPOB Ha
CKOPOCTbXUMHU Y€ CKOU peaKkIInK

CMCIIICHHE IO/
meficTBHeMpa3IHUHbIX(aK
TOpOB

(KOHIIEHTpAIIVS PearcHTOB
MIMIPOIYKTOB PEaKIHH,
MaBJIeHKE, TeMIIepaTypa) st
CO3JIaHUSIONTUMAJIBHBIXYCIIOBH

174

MPOTEKAHUS
XMMHYECKHXITPOLIECCOB.
PactBopsI(5)
12 22.11.2023 JIucriepCHBIECUCTEMBI. V[ucnepcubvie cucmembi.
[ lonusimueokoanouoax (30.1u,
13 29.11.2023 Cr10CO0 BIBBIPAKEHUAKOHIIEHTPALIIH eent).
\HUcmunnble pacmeopbi.
Peakruus pacTBopax
[PACTBOPOB. eKT Y7,
ponutoB. pH pactBopa
aKMoKa3areJlb KHCIOTHOCTH
14 06.12.2023 [IpakTHueckaspaboral cpenbLl uaponus cosei.
SHaYECHUETHAPONIH3A B
<[IpuroTOBIICHHE PACTBOPOB C O OJIOTHYECKH XO0 MEHHBIXIIPOIIE
ccax.
3a1aHHOMMOJIIPHOMKOHLICHTPALIUEI.
15 13.12.2023 DIIEKTPOIUTHIECKAsI T CCOLIMAITHSL.
Bonopoauelil mokaszarens. Peakunu
TOHHOr0OOMEHA.
16 20.12.2023 "1 aponu3 opraHuIecKuX

HHeOpFaHI/I‘ICCKI/IXCOGI[I/IHeHI/Iﬁ

UlaboparopHbieonbIThl. OnpeiesicHue




[PEaKIIUU CPeIbl
[yHUBEpCaTbHBIMHHTUKATOpOM. I’
i Tposn3cosen

DNeKTpOXUMUYECKuepeakuu(44)

17

27.12.2023

X UMHUUECKMEUCTOUYHHUKHUTOKA.

Psin craHapTHBIX
DIIEKTPOIHBIXIIOTEHIIUAIOB .

18

10.01.2024

KopposusmeTanioB neé

[IpeyIpexaeHue.

19

17.01.2024

DIEKTPOIN3.

20

24.01.2024

KonTtponmsHaspaboTalmo Teme

(TeopeTn4ecKHe0CHOBBIXUMHU I

OxuciauTensHo-
BOCCTaHOBHTEJBHEIC PEaKIIHH
BIIPUPOJIE,
MIPOM3BOJICTBEHHBIXITPOLIECCAX
u
KHU3HEICATSIIBHOCTHOPTaHN3MO
B. OKHCITUTENBEHO-
BOCCTaHOBUTEJIbHBIC

CBOI CTBANPOCTHIX BEIIECTB —
METaJUIOBTIIABHBIX M TOOOYHBIX
noArpynm(Menp, )Kele30) u
HEMETaJLIOB:BOIOPOa,
KHCIIOPO/1a,T IO €HOB, CePBI, a30
Ta,
(docdopa,yriepona,KpeMHUS.
Kopposus metanos:
BHIBIKOPPO3UH, CIIOCOOBI
3alIUTHIMETaJITIOBOT

KOpPO3HUHU.
Daexmponuspacmeopos u
pacnnasos.IIpumenenue
INEKMPORU3A
BNPOMBLULICHHOCIU.

Heopranuyeckas xumusi(114)

21

31.01.2024

OO0/ sIXapaKTePH CTUKAU CITIOCOO b

[TOJIYYCHUAMETAJIJIOB.

22

07.02.2024

0030pMeTAINYECKUXINIEMEHTOBA -1 b-

CpYIIIL.

23

14.02.2024

Mens. [nak. Tutan. Xpom.

OxuciautensHo-
BOCCTaHOBHUTEIILHEIC
CBOMCTBAIPOCTHIX BEIIECTB —
METAJIJIOBIJIaBHBIX U HOGO‘IHLIX
HMOATPYII(MEb, KEeIe30) U
HEMETaJLIOB:BOIOPOa,
KHCIIOPO/a,T'aJIOTeHOB, CEPHI,a30
Ta,

(docdopa,yriepona, KpeMHUS.




DK ene3o0,HUKe b, TaTHHA.

24

21.02.2024

CrnaBpIMETAJIIOB.

25

28.02.2024

Ok CUABIMTUAPOKCHUIBIMET AJLJIOB.

26

06.03.2024

[TpakTrueckas padbora 2
«PelieHresK cliepuMEHTaIbHBIX33/1a
arioTeme

MeTauis.

27

13.03.2024

0630pHEeMeTaToB.CBOMCTBaN

HpI/IMeHCHHCBaX(HeﬁHJHXHeMCTMHOB.

28

20.03.2024

O01asxapakTepu CTHKA0KCHIOB

[HCMCTAJIJIOB U
[KCITOPOACOACPKAITUXKHUCIIOT.

(OKu CIIUTENbHbIE CBOWCTBA CEPHOM U
a30THOMKMCIOT. BonopoHble coeAuHEHN

[HCMETAJIJIOB.

29

03.04.2024

["eHeTHUeCcKas CBA3BHCOPTaHUYCCKUXU

OPraHNYC€CKUXBCUICCTB.

30

17.04.2024

[TpakTiueckaspadora3«Pemenne

PKCOEPUMCHTAJIbHBIX3a/1a4I10 TEMC




«HemeTtamie».

31 24.04.2024 KouTtponbHas pabora 2 1o Teme

«HeopranmueckasxuMus».
XuMHSIKA3HB(31)

32 08.05.2024 XUMUS B IPOMBILIIIEHHOCTH. ITpuHIUIIE] Hayunble MeTOIbI IO3HAHUSA
XHUMHUYECKOTOIPOU3BOJCTBA. XMMHUKOTEXHOJIOTHYECKHE | BXUMHMH.VICTOUHHKH
MPUHLIUIBITPOMBIIIIICHHOTO MOJIY4eHHS] METaJLIOB. XAMHYECKOHUH(DOpMAaInH.
[Tpon3BOACTBOYYTYHAU CTaJIH. [TouckuHbopMaIuuno

Ha3BaHUSM,
33 15.05.2024 XumMus B ObITY. XMHUYECKasi IPOMBIIIIEHHOCTh WICHTH(HKATOPAM,CTPYKTYPHBL
MOKPY KAKOIIasCpe/Ia. MpopmyIIam.
MogenupoBanue
XUMUYECKUXIIPOLIECCOBH
34 XHMHS A CETBCKOE N y
SIBTICHUH, XUMUYecKull aHAIu3
ucunmes KaKk METOJIBI
22.05.2024

X031 CTBO. XMUS B
CTPOUTENHCTBE X MU

OKOJIOI'HUs.

HAYYHOT OIIO3H aHHSL.
XUMHSI 1 37J0POBBE.
JlexapcTBa,(hepMEHTEI,
BHUTaMUHBI,[OPMOHBL,
MHHEpaJIbHbIC
BoxbL.IIpo6IeMBI, CBSI3aHHBIE
CIIPUMEHEHUEM
JIeKapCTBEHHBIXIpenaparoB.Bp
eIIHBIC

MPUBBIYKH U
(baxTophI,pazpynIaroIIme
310pOBBe(KypeHue,
yHOTpeOICHUEAIKOr oI,
HapKOMAaHHS).
Pannonansuoe

nutanue. [luwesvie
oobasku. OcHosbl nuwesoll
Xumuu.

Cpeocmea 6opvobL
cObIMOBLIMU

HACEKOMbIMU PENeLeHmN

bl,

UHCEKMUYUODIL.
CpencTBaIMYHOUTHTUCHBIN




KOCMETHUKU.
[IpaBuna 6e3omacHol PabOTHI
CEIKMMU,TOPIOYUMHU U




TOKCUYHBIMUBEILECTBAMH,
cpeacTBaMu ObITOBOH

XUMUHU. XUMHUS U CEJIbCKOE
X034 cTB0.MUHepabHbIE U
OpraHNYeCKUEeyT00pEHUSL.
Cpencraa
3aIUTHIPACTEHU . XUMHSIH
SHEepreTuKa.

Xumus B

crpoutenberBe. LleMeHT.
Beron. [TogboponTuMansHbIX
CTPOUTENbHBIXMATEPHAJIOB B
MIPAKTUYECKONAEATEIbHOCTUY
€JI0BEKa.

Xumus u

3KOJIOTUs. XUMHYECKOE
3arpsA3HEHUEOKpY Karolen
CpeZbl U €ronoCieCTBHSL.
Oxpanarunpochepsl,10uB

Bl,

armocdepsl, ¢pyopsl U hayHbI
OTXMMHUYECKOTr03arps3HeHusl.

35

24.05.2024

Hroroselii ypok noxkypcyxumunll




YYEBHO-METOJINYECKOE
OBECIIEYEHUEOBPA30OBATEJBHOI' OITPO

HECCA

OBA3ATEJIBHBIEYUYEBHBIE MATEPUAJIbI JVIAYYEHUKA

Pynsutuc I'.E. Xumus. Opranndeckas xumus 10 kiacc: yueOHUK A5
001meo0pa3oBaTeNbHBIXYUpeKIeHUN: 0a30BbIi ypoBeHb / I'.E. Pynsutuc, ®.I'. ®enpaman —
14-e uznanue —

M.:IlpocBenienne,2020r. Xumus, 1 1knaccPymutucl .E.,®.I". ®enpaman, «M31aTebcTBO

((HpOCBGIHeHI/Ie»

METOINYECKHUEMATEPHUAJIBLJVIAYYUTEJIA

1. ApanacbeBaM.H. Xumus.IIpumepusiepabounenporpammebl.[lpeameTHasmuHus
yueoHukoB ['. E.Pym3utuca, ®@. I'. ®enpamana 10 — 11 kmaccer / M. H. AdanacreBa. —
Mocksa:IIpocsemnienue,2021.— 48 c.;

2. T'apa. H. H. 3agaunuk ¢ «mmomoniaukomM». 10 — 11 kaaccel: mocobue mist
yyanmxcso01ieoopa3opar.

yupexxaenunit/H.H.I'apa,H.1.I'abpyceBa. —-Mocksa:IIpocsemienne,2013. —95c.

3. UBanoBa P. I'. Xumus. [Iporpamma s 8 — 11 kinaccoB o61ieod6pa3oBar. yupexaenuii / P.
I"'.'"BanoBa,A.C.Kopomenko. I'ymanutapusiinza. neHTpBJIAJI0C,2014.-95¢.;

4. Koznosa B. B. ®ynnamenTanpHoe a1po conepkanus oduiero oopazosanus / B. B.
Koznosa,A.M.Konnakosa. — MockBa:IIpocsemenune, 2011.-79 c.;

5. Pym3utucl .E. Xumus. 1 0knace. YueOHUKA1s100111€00pa30BaT. yUpexk I

HOUPPOBBIE OBPA30BATEJBHBIE PECYPCBI U PECYPCbI

CETUUHTEPHET

(AKnacc)https://www.yaklass.ru

Buaeoypok (MHTEPYPOK):
https://interneturok.rufpeseHtaunsa(NHdoypok)h
ttps://infourok.ru
BubnnotekallOKhttps://m.edsoo.ru

MpeseHTaumn (3HaHMO)


http://www.yaklass.ru/

https://znanio.ruPewyEM:https://ege.sd

amgia.ru/



Ypok:https://urok.1sept.ru

Ypok,npeseHTtaumu:https://multiurok.ru
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