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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpenHero ooOiero oOpa3oBaHMs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusax Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocOuTaHud B Pocculickoi
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernt oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEICTBAMU
yuebHoro npeameta «Xumusi» 1 10—11 kiaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcCs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHero o0IIero 00pa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsS», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENENICHbl B
nporpaMMe IO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIBbHOW U3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deneparumu.

XuMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
OpUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMHU 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda WU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XHMMHS KaK Hayka



co3ujiaTelibHasi, KaK Hayka BBICOKMX TEXHOJOTHWI HalpaBlieHAa Ha pEIICHUE
MIO0ANBHBIX TPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, MPOJOKCHHUS
00pa30BaHus B pa3IMYHbIX 00JIACTAX, HE CB3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBisiomuMu  peAMeTa  «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPXKaHUSI KOTOPBIX SIBIIAIOTCS OCHOBBI 0Aa30BOM HAyKHU: CHCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUUN U3 OOIIeH XUMHUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJXO/Ja K U3YYCHHIO Yy4eOHOro Marepuaia ©u OOyCIIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOpPETUYECKUX YypOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEepBOHAYAILHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBSA3H, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUECKH MaTtepuan © (PaKTOJOTHYECKHUE CBEJACHUS O BEIIeCTBAaX U
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX MO3UIUH,
rIy0oke TIOHSATHh MCTOPUYECKOE W3MEHEHHE (QYHKIMA 3TOro 3aKoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX M NMPUMEHEHUM, A TAKXKE O XUMHUYECKUX PEaKLMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTEeKaHus jAomnoyiHsgeTrcss B kKypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUA W MPUKIAJHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHUH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHUYECKOU



JESITEIbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHUS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUWS 3HAHUM, PEIICHUS WHTEIUICKTYAIbHBIX U
IKCIIEPUMEHTAIBHBIX UCCIEIOBATENbCKUX 3a7au. B 1enomM coaepskanue yueOHOTo
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y O0y4YarOIIMXCd MHUPOBO33PEHYECKONM OCHOBBI ISl TTOHUMAHUS
bunocodckux uaeH, Takux Kak: MaTepuaibHOE€ €AMHCTBO HEOPraHMYECKOTO U
OpraHUYEeCKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SIBJICHUNA MyTEM SKCIEPUMEHTA H
pelieHusT MPOTUBOPEYMH MEXKAy HOBBIMU (akTamMH H  TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyyaroluxcs NPUHATBIE NPOrpaMMON IO XMMHU TOAXOMAbI K OIpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMETa MPeayCMaTpUBalOT (opMHUpoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHHA, HUMEIOIMX 0a30BO€ 3HAUCHHE IS
pa3NUYHBIX BHJOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENIBCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B npakTuke npenojaBaHHUs XMMHM KaKk HAa YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHus, TaK U Ha YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU OMPEICICHUN
COJIepKaTeIbHOM XApAaKTEPUCTUKHU LIeJied W3y4eHHUs MpelMeTa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUUYECKOU
JeSATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKU 3PEHUsl TAaKOW MOAXOJ K OINpPEACNICHUIO Lielied H3ydeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIaBHBIMHU LEIAMHU W3Y4YEHHs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (QopMHUpPOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME WU MOHUMAHUE CYIIHOCTH JOCTYHHBIX
0000IIEHNI MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEILIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHUM OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;



e Pa3BUTHE YMEHUU U CIIOCOOOB JEATETHLHOCTH, CBI3aHHBIX C HAOMIOACHUEM H
OOBSICHEHHEM XHWMHYECKOTO JKCIIEPUMEHTA, COOJIOICHUEM TPaBUII
0e301MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LieNied U 3a7a4 U3ydeHUs
IpeaMeTa B IPorpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oomero odpazoBanus. CeroaHs B
MpENoJlaBaHuK  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp>KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHOM OpraHU3alliy, BIaJCIONIETO HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMEHEHHUS UX B PEATbHOU >KH3HU
JUTSL pETIIEHUS TPAaKTUYECKHUX 3a]1ad.

B cBs3M ¢ ATUM TpU U3YYEHUH TMpeaMeTa «XUMHUsS» JOMHHHUPYIOUIEE
3HauEHUE MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

amanTanys 00yJaromuXcs K YCIOBHSIM TUHAMAYHO Pa3BHBAIOIIETOCS MHUpA,
dbopMHpOBaHWE  HMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOINX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MOorcKa, aHaIu3a U 00padoTKu MHGOpPMAIIHH,
HEOOXOAUMBIX JUIsl TIPUOOPETEHUSI OMbITa JACATENBHOCTHU, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XHUMHH, a TakXkKe JJIs OICHKH C TO3MUIUI
DKOJIOTHYECKON OE€30MMacHOCTH XapaKTepa BIHMSHHUS BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOIHYIO CPEy;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYATIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHH JJIsS IMOWCKAa W aHalin3a y4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIJICHUS, HA0TI0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IJIAHUPOBAHWHM W TIPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMECHTA;

BOCMIUTAHWE Yy OOydYarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHABHOTO MPHUPOIONIOIE30BAHUS, TIOTIOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOrO0 PaBHOBECHSA, OCO3HAHHUS HEOOXOJUMOCTH OepexrHOro
OTHOUIEHUS K TPUPOJE U CBOEMY 3I0pPOBbIO, a TakKe NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUS TOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.



B ydeOHOM muaHe cpemHero oOmero oOpa3oBaHHs MpeaMeT «XHMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHBIC
PEIMEThBD.

OO111ee YnCcI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 yaco: B 10 kimacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHn4YecKOr XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
MOJIYy4YEHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[TpencraBienue o kiaccupuUKalMyd OpraHudyeckux BemiecTB. HomeHknarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HaKoOMJIeHHE ¢ oOpa3llaMu OpraHMYECKHX BEIIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoabt

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXKIEHUE B TMPUPOJE, MOJIyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NpPEeACTaBUTENN AJKEHOB: (PU3WYECKUE U XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINe
XUMHUYECKHE cBOWCTBa (peakuusi nonuMmepuszanuu). [lonmydeHne cUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUs, THIpaTaliH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U NMPUMEHEHue. Tomnyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAIKUMHA K
Pa3JINYHBIM KJIACCAM.

[IpupogHple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W HOIyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NIEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKkTel



nepepadoTKu He(TH, X MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHbI
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAaKOMJIEHHE C oOO0pa3lamM IIaCTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromp», MoIeIHpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3YYECHHE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bblunciendss MO YpaBHEHHIO XHWMHYECKOW peakuuu (Mmacchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BENIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU
MeTajulaMH, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBbIE crHpThI). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rimuuepusa u STUICHIJIMKOIIS.

@deHoJ:  CTpOCHHE MOJIEKYJbl, (PU3NYECKHUEe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue enouna.

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH ), TIOJyYEHHUE U IPUMEHEHNE.

ONHOOCHOBHBIE TIpeliebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KMCIIOTBI: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyeHue U NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb )KUPOB.

VYrneBoabl:  cocTaB, KiacCHU(HUKanus  YrJIeBOAOB  (MOHO-, JU- H
nonucaxapuapl). ['oko3a — MpocTeHImmMii MOHOCaXapya: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmMHauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ononorunyeckas poiib. @otocuHre3. pyKTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupojHble nmoauMepbl. CTpoeHue Kpaxmaia U
HEeJUTI0I03bl.  Pu3nyeckue M XUMHYECKME CBOWCTBA Kpaxmana (THApOJIN3,
KaueCTBEHHAs! peakLus C HOJOM).




DKCNepUMEHTalIbHbIE METOJIbl M3Y4YEHHUs BEIIECTB M MX MPEBPAILCHUN:
MpoBe/IeHHEe, HAOJIOJIEHHE W ONHCAHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaerunos (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), BzammomeicTBHe Kpaxmanga C HOJOM),
MPOBE/ICHHE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Maccel, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WK MIPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHun4eCcKUe COCTUHEHUSI.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHruecKrue coeAuHeHus. DOu3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUJPOJIN3, IeHaTypallusl, KaueCTBEHHBIE PEaKIIUK Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUM:
HaAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OEIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINK OCITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAWMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHIECHCALIUS.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYUHBIN (DaKT, THUIIOTE3a,
3aKOH, TEOPHSs, aHAJU3, CUHTE3, KjIacCUu(uKaIius, MepuoguIHOCTh, HAOIIOEHUE,
HU3MEpEHUe, IKCIIEPUMEHT, MOICIIUPOBAHUE.

dusuka: maTepusi, DJHEpPrus, Macca, aToM, OJJICKTPOH, MOJICKYJIa,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECCKUE BETUIMHBI U CAMHUIIBI UX U3MEPEHU.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIECTB B OPraHHU3ME,
dboToCcuHTE3, OHOJIOTMYECKH aKTHMBHBIC BeliecTBa (OENKH, YIJIEBOIBI, JKHPHI,
(bepMeHThI).



['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTAEMbIE, TOILIIMBO,
pecypcehl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PpAlMOHAIBHOTO MHUTaHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpernapaThl, MaTepualibl U3
HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHusl JIEKTPOHOB 0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoamyeckoil CUCTEMBI
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HETOJSIpHAs W TOJSpHAs, UOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHOM XHWMHUYECKOW CBA3UM (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIPHOTO M HEMOJIEKYJSIDHOTO — CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTAaBa BELIECTBA. THMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonaTne 0 aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMHEHHUN. Homenxkiarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakunr. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadbie 3nekTponuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaIbHAas, IEJOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIMH.



OKCINEpUMEHTAJIbHBIE METOAbl HM3Y4YEHUS BEUIECTB M HUX IMPEBPALICHUM:
neMoHcTpauus Tabmun «llepuonnueckas cucremMa XxumMuueckux sneMentoB [l. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHHUBEPCAIBHOIO HWHJUKATOpA, pPEaKIUH HOHHOTO OOMeEHa),
MIPOBEJICHUE TIPAKTUUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xumudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpPEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COEIMHEHUN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guzndeckue cpoiicTBa MeTtayioB. CIuiaBbl METaJUIOB.
DNEKTPOXUMHUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BaXKHEWIIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPallCHUMN:
U3y4YeHUE KOJUIEKINH «MeTayuibl M CIUIaBbl», 0O0pPa3IOB HEMETAJUIOB, PEIICHUE
AKCTIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe M OIHCAaHHE JIEMOHCTPAIlUOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKI[MM Ha KATUOHBI METAJIIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WiM O00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET MPUMECH.

XuMHus ¥ KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJOTUYECKOM, SHEPTreTUYECKON U THUILECBOM
0e30MacHOCTH, Pa3BUTHM MeAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIU.



ITpencraBinenuss o0 OOIIMX HAy4yHBIX [PUHIUIAX [POMBIIUIEHHOTO
IIOJIYYCHUS BaKHEHIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MATEpUAIOB: BA)KHEUIINE CTPOUTEIbHBIC
MaTepuayibl, KOHCTPYKIHMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuaibl ISl 3JIEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHbBIE
yao0peHus.

XAMHSL W 3I0pPOBbE 4YEJIOBEKA: IPaBUJIAa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MaCHOTO MCIIOJIb30BAHUS MPENapaTOB OBITOBOM XUMUHU
B [IOBCETHEBHOU KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwwed u
HEOpraHW4YeCKOM XUMHUH B 11 Kiacce oCcylIeCTBISIETCS YEPE3 MCIIOJIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TMOHATUNA, SBISIOLIUXCS
CUCTEMHBIMU JIJIs1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKalus, NEpUOJAUYHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHUE, SBIICHHUE.

®dusznka: MaTepusi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHE BEIMYMHBI U €IUHUIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XUMHYECKasi MPOMBIIIJIEHHOCTb, METAJLUTyprus, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX IIpenapaToB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAs MPOMBILIIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TIPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JINYHOCTHBIE PE3YJIbTATBHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
OOyYalOIIMMHUCS TMPOTPaMM  CpPEIHEro oO0Iero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM MOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4YKME MOTUBAIIMU K O0YUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANMHCTBE Y4YEOHOW © BOCIUTATEIBHOW JCATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH IMpPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH Yy4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUJOB YUEOHOU IeATEILHOCTH,



2) IAaTPUOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY M HAy4dYHOMY HaCJIEOUIO
OTEUYECTBEHHOW XUMUHU;

yYBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAyKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB;

UHTEpeca M I103HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MYecKOMy U
MICUXUYECKOMY 3/10POBBIO;

coONto/IeHUsT TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOXKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW U  JPYrUX BHUAAX
NEeSTEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN N0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oymymiedt mpodeccun u peanm3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:



HKOJIOTHYECKU II€JIECOO00PA3HOTO OTHOIIECHHUSI K MNPUPOAE, KaK HUCTOUYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUSA JOCTHKEHUNW XUMHH IS
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JECUCTBUWA, NPUHOCAIIMX BpEl OKPYKAKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIMYMs PA3BUTOrO IKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM WM COLIMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON IPAKTHKHY;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJd B
(OpMHpPOBAaHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXXHOW pOJIM B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBHBIX MPOOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOMMPOPTHOM IKHU3HU KaXKIOrO YjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 TOJTYYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K O3HAHMIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTU M  CIHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHUI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEATEIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIE PE3YJIbTaThl OCBOCHHSI Y4EOHOIro npeamera «XuMHs» Ha
YpOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MUPOBO33PEHUS oOyyJarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GYHKITMOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETryJATHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH y4eOHbIMU NOo3HABaTEJIbHBIMH
JelCTBUSIMMU:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUSA:

CaMOCTOSITeTbHO  (OPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUUECKOTO MBIIUIEHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTaHABJIMBATh MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTISIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJis KJjIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3yEMbIE B XUMHU CHUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJEJbHBIC MPEICTABICHUS JJIS1 BbISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3Y4aEMbIX BEIIECTB U XUMUUYECKUX PEAKLINM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XMMHYECKHUX
peakuuii;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOATh 32 XOJ0M
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HCCIIENOBATENbCKOW U MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJOB pEIICHUS TNPAaKTHUECKUX 3a7ad, NPUMEHEHHUIO pa3IHMIHBIX
METOJIOB ITO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NoMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE IOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOIBI MPH MOWCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaNbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKu, T1arpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaIJIS,IHOCTH.

OBi1ajieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIMPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbI B XOJ€ JUaJIora W/Win
JTUCKYCCUHU,  BBICKa3bIBaThb  HWaAeH, (GOPMYJIUMPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

BBICTYNATh C Mpe3eHTalMell pe3ybTaTOB IO3HABATENbHOWU JESITEIbHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMMU IMPH BBITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4YaeMbIX BEIIECTB, peaan3alud y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX MCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
x0J1e 00CYXIeHHS 1 OOMEHA MHEHUSIMH.



OBiaieHue YHHMBEPCAJBHBIMH PEryJIsiTUBHBIMH 1€/iCTBUSIMH

CaMOCTOATEIIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOK I1I03HABATEIIBHYIO
NEeATEIbHOCTh, OIpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIEOBATEIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pEIICHUs C Y4YETOM IIOJIy4EHHsS HOBBIX 3HaHUHA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIbHOCTH HAa OCHOBE CAMOAHAIN3a
U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOHM  COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a/1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIIEpOJHbIM CKeneT, (yHKIHOHANbHAs Tpymna,
paguKall, U30MEpHUsi, U30MEPHI, TOMOJIOTHUYECKUN PsJ, TOMOJIOTH, YIJI€BOAOPOIBI,
KHUCJIOPOJ U a30TCOJEpKAaIIUE COCIUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemniectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBONCTBax, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCIIOJB30BaHUN BAXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JEATeTbHOCTU YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIC MPU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MIPEBpAIICHUN OpraHUYE€CKUX COCTUHEHU;

c(hOpPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHMBOJIUKY JIs
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMyaT OpraHMYECKWX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB MJI WLIIOCTPAIlUU UX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATh MPUHAJJICKHOCTh HM3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpIKaIUe
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cucrematnyeckoit HoMeHknatype (IUPAC), a Taxxke NpUBOAUTH TPUBHAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCII0Ta, OJICMHOBAsI KACIIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHIH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OAMHAPHbBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIUIEpUH, (EHON, aleTalbACTHl, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [EeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUN TPOBOJUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

chOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HaHUH 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJIia MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U J1TabOpaTOpHBIM O0OpYyJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (IIPEeBPAILEHUS OPTraHUYECKUX BEILECTB MPU HArPEBAHUHU, MMOTYUYEHUE
OTUJIEHA W U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC PEAKINHN OEIKOB) B



COOTBETCTBHUM C TIpaBWJIaMU TEXHUKHA O€30MacCHOCTH TIpH OOpalleHuu C
BEIIECTBAMH U JIA0OpAaTOPHBIM O00OpPYAOBAaHWEM, TPEACTABIATh pPE3yIbTaThl
XAMHUYECKOTO DKCIIEPUMEHTa B (OpMe 3alliCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAITMIO, TONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JIEATEIBHOCTH B IEISIX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens I1JIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI M TPEAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeII0BEeKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAxX IT0O3HAHHUS BEIIECTB U
XUMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XMMUYECKHUX

dbopmy.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHUMHUU B TIO3HAHUU SBJICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a/1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XHMHMUYECKUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMHUYECKHI 3JIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJNINYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUMBl ~XUMHUYECKUX  PEAKIHUA, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpHUs
ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAx), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAlllMe B OCHOBE MOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,



COCTaBe, MOJYYEHUH ¥ O€30I1aCHOM UCIOJIb30BAHWU BAXKHEUIIIMX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIC NPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHMM XHMMHUYECKHX  PEaKIuH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHnanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUII
KPUCTAUTNYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAsA, METAJJIMYECKAs ), XapaKTeP CPEIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIUHECHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHUMYECKUX BEIIECTB MO HX COCTaBy K OMNpPEACIEHHOMY KiaccCy/TpyImre
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICT MEpUOaNYEcKoro 3akoHa [l.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuUCTEMBbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEIUHEHUM
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

chOPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TCHETHMYECKON CBS3M MEXJIYy HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolvx BeEIIECTB, TEIJIOBOMY
s dexTy peakimu, U3MEHEHHIO CTEIEHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKiMK, YYaCcTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUI COCTABJISATh YPaBHEHHUS PEAKIUNA pPa3THMIHBIX
TUIIOB, TTOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS peaKlid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHUA;

c(OPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHUYECKUX BEIECTB, PAaCIO3HABATH



ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunnun Jle [latense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W JTabopaTOpHBIM OOOpYyJOBaHUEM, a TakKe IpaBuia OOpalleHus ¢
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (pa3sioKEeHUE MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpENIEJICHHE CpeAbl PacTBOPOB BEHIECTB C TMOMOIIBI YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTANIbHBIX 3ajJad 1Mo
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJNBTaThl XMMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakMil U (POpMyIupoBaTh BBIBOJIBI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
1e71eco00pa3HOTO TOBEICHUS B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOWIEH MPUPOIHON Cpebl, OCO3HABATH
OMacCHOCTh BO3IEHUCTBUS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIIEHUS H
MPEAOTBPALIEHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIsl OOY4YaIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIMX OOYyYaloOUIMXCA: YMEHHE HCIONIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHUYECKUX
bopmyiL.
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oOpa3oBaTe/ibHbIE

pecypchl

[IpenMeTt opraHuyecKkoil XuMuu, e€
BO3HUKHOBEHHUE, PA3BUTHE U
3HAUYCHHE

bubnunorexa LIOK
https://m.edsoo.ru
Bubmunorexa POII
https://resh.edu.ru

Teopust cTpoeHUs OPraHUuYECKUX
coenunenuit A. M. byrneposa, e€
OCHOBHBIE MTOJIOKECHUS

[IpencraBnenue o knaccudukanum
OpPraHUYeCKUX BEIIECTB.
Homenxknarypa (cucremaruyeckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — NpOCTEUIIIHe
MPEJICTAaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U NPOMUJIEH — MpocTeiine
IIPEICTABUTENH AJIKEHOB

[TpakTuyeckas padora Ne 1.
«[Tomyuenue sTuNIeHa U U3yUEHHE
€ro CBOMCTB»

Anxanuensl. byraguen-1,3 u
metunoyraauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyyKa ¥ pEe3HHbI

10

AJKHMHEL: cOCTaB B 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTHICCKHHA DS/,
AueTuieH — npocTeimumin
MPEJICTABUTENb aJIKHHOB

11

12

13

Brruucnenus no ypaBHeHHIO
XUMUYECKON pEeaKInn

ApeHbl: 6€H30J1 U TOTYOJI.
TOKCHYHOCTH apeHOB
['eHeTnyeckast CBA3b YIIEeBOAOPOJIOB,

MMpUHAJICKAIINX K Pa3JIMYHbIM
Kj1accaM

14

[IpupoaHbIe UCTOYHUKHT
YIII€BOIOPOAOB: MIPUPOAHBIH ra3 u



https://m.edsoo.ru/
https://resh.edu.ru/

MONyTHBIE He(TSIHBIC Ta3bl, HEPTh U
IPOAYKTHI €€ repepaboTKu

15

16

[IpupoagHbIe UCTOYHUKHT
YIIIEBOAOPOAOB: IPUPOIHBIN ra3 u
MONyTHBIE HE(DTAHBIC Ta3bl, HEPTH U
IPOAYKTHI €€ repepaboTKu

KonTponpHas padora mo pazaeny
«YTJIEBOIOPOIBI»

17

18

19

HpeI[eJIBHBIG OAHOATOMHBIC CIIMPTHI:
METAHOJI U 3TaHoJ. Bomoponnas
CBSI3b

MHoroaromMHbie COUPTHI:
STUJICHTJIMKOJIb U TTTMLICPHUH

denom: CTPOCHUC MOJICKYIIbI,
q)HSquCKI/IC H XUMHNYCCKHEC
CBOﬁCTBa, IMPUMCHCHHC

20

Anpaeruapl: GopMaIbICTHI U
arerajapaerun. AneToH

21

22

23

OnHOOCHOBHBIE NPEACIbHBIC
KapOOHOBBIEC KUCIIOTHI: MypaBbUHAS U
YKCyCHas

[TpakTuueckas paborta No 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHMCIJIOTBD

CreaprHOBas U OJIEMHOBAsI KUCIIOTHI,

KaK IMPEACTABUTCIIN BbICIIIHUX
Kap6OHOBI>IX KHUCIIOT

24

ana KaK COJIN BBICIIINX
KapOOHOBBIX KUCIIOT, UX MOTOIIEE
JeUCTBUE

25

26

27

CrnosxHble 3(hUpbl KaK MPOU3BOJAHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(UpPOB

>KI/IpBIZ TUAPOJIN3, IPUMCHCHUC,
Ouosoruueckas POJIb KUPOB
YrueBodsl: COCTasB, KJ'IaCCI/I(I)I/IKaI_II/I}I.

Baxwuelimme npeacraBuTeNu:
TIII0K03a, PPyKTO3a, caxaposa

28

Kpaxman u nemnronos3a kak
MPUPOIHBIE TTOJINMEPEI

29

KonTponpHas pabdora no pazaeny
«Kucnopoaconepxaiine
OpPTaHUYECKUE COCTMHEHUS

30

AMMHBI: METHJIAMHUH U aHWJIHNH

31

AMUHOKHUCIOTHI Kak aM(pOTepHbIe
OpraHUYECKHUEe COCTUHEHUS, UX




ononoruueckoe 3Hauenue. I[lenTuanl

benku xak npupoaHsle

32 BBICOKOMOJICKYJISIPHBIE COSTMHEHUS 1
33 OcCHOBHBIE TIOHATUS XUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1
[ImacTmaccsl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKUH DJIEMEHT. ATOM.
DeKTpOHHAs KOHPUTYpaLHs
aTOMOB

[lepuonuueckuii 3aK0H U
[Tepuonnueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U
UX COCIMHEHHUH 110 TpyNIam 1
nepuoiaM. 3Ha4eHHE
NEPUOANYECKOI0 3aKOHA U CUCTEMBI
XUMHUYECKUX 3jieMeHTOoB J[. 1.
MenieneeBa B pa3BUTHUU HAyKU

KoanuyecTBo 4acoB

Bcero

INUHTPU

JIbHbIE

padoTsl

IIpakTn

YecKue

padoThl

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

Crtpoenue BemiecTBa. XuMHUUECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanenTHOCTS.
DNeKTpoOTpULIaTeIbHOCTh. CTENeHb
okwncienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX.
HctrHHBIE B KONIOUIHBIE
pactBopbl. MaccoBasi 10J1s BEIECTBa
B pacTBOpE

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTMHEHUN.
I'emeTnyeckas CBsA3b
HEOPraHWYECKUX BEIIECTB,
pa3IMYHBIX KJIacCOB

Knaccudukanus XuMHaecKux
pEaKIHil B HEOPTAaHUYECKOW U
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHUS MacCChl BEUIECTB; 3aKOH
COXpaHEHHUS U IPEBPAIICHUS
SHCPTHUU ITPU XUMHUYICCKUX PCAKIUAX



https://m.edsoo.ru/
https://resh.edu.ru/

Cxopoctb peakuun. OOpaTumMbIe
peakiyn. XMMHYECKOe paBHOBECHE

10

[IpaxkTuueckas padora Ne 1.
«BnusHue pa3nnyHbIX (HaKTOPOB HA
CKOpPOCTb XUMHUYECKOU PEaKLIUM»

11

DNeKTpoIUTHYECKAs JUCCOLHALINS.
[IoHATHE O BOAOPOIHOM IIOKA3aTeIIe
(pH) pactBopa. Peakiinu HOHHOTO
oOMeHa. ['maponns opraHnyeckux u
HCOPTraHNYCCKUX BCIICCTB

12

13

OKHUCIUTEIEHO-BOCCTAHOBUTEIIbHBIC
peaxiun. [lonsitie 06 snexTponuse
pacIiiaBoB U paCTBOPOB COJICH

KonTponbhas pabota no pazueny
«TeopeTnyeckue OCHOBBI XUMHI)

14

15

MeTamisl, uX IOJIOKEHHE B
[Iepnoanueckoii cucreme
XUMHYECKHX 31eMeHTOoB /1. H.
Menneneesa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01HMe
(bu3HYEeCKrEe CBONCTBA METAJLIOB

CIutaBsl METAIOB.
DNEKTPOXUMUYECKUN P
HaANPSDKEHUH METalIoB

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

16

XHUMHUYECKHE CBONCTBA BAXKHEHIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHuii, aTFOMUHHIN) U UX
COE€IUHEHHUI

17

18

19

XUMHUYECKUE CBOMCTBA XpoMa, MEIU
1 UX COCTMHESHUH

XHUMHYECKHE CBOMCTBA IIMHKA,
JKelle3a U UX COSTMHEeHUN
[TpakTrueckast paborta Ne 2.

"Pemnienne sKCriepuMEHTAIbHBIX
3a7a4 no teMe «MeTauie»"

20

Hemertaimiel, HX NOJIOJKEHUE B
[Tepuoanueckoil cucteme
XUMHYECKHX 31eMeHToB /1. H.
MenzeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB

21

du3nyeckre CBONCTBa HEMETAIIIOB.
AnoTrponusi HeMeTauioB (Ha
puMepe KUCIOPoa, Cephl,
docdopa u yriaepona)

22

XnUMHYecKre CBOMCTBA rajoreHOB,
Cephl U UX COCTMHEHUI



https://m.edsoo.ru/
https://resh.edu.ru/

23

XuMHYecKre CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHEHUI

24

25

26

27

XUMHYECKUE CBOWMCTBA YIJIEPO/a,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHne BaKHEUIINX
HEMETAJJIOB U UX COeIMHEHUN

O00011IcHIE U CHCTEMATHU3AIINS
3HaHuM 1Mo TeMe «HemeTaby.
Brruucienus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIuid 1
TEPMOXHUMHYECKUE PACUETHI

[IpaxTuueckas padora Ne 3.

«Permenune s3xcrepuMeHTaIbHbIX
3a1a4 no teme "Hemeramier'y

28

29

30

31

32

KonTponpsHas pabora mo Temam
«Mertamae» u «HemeTamisiy»

Heopr AHUYCCKUC U OPIraHHYCCKUC
KUCJIOTHI. HeOpFaHI/I‘IeCKI/IG u
OpTraHN4YC€CKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
OpraHUYECKUEe COCTUHEHUSI.
['enetrnyeckas cBs3b
HEOPTraHWYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xumuu B oOecrieueHHn

JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI

MeEIUIIUHEI

[TpencraBienus o0 OOIMMX HAYYHBIX

MMpUHIHUIIAX IMPOMBIIIJICHHOTO
MMOJIYYCHHA Ba)KHEUIIINX BEIIECTB

bu6mmoreka [IOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru

33

YenoBek B MUPE BEIIECTB U
MaTepHaoB

34

XHUMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME



https://m.edsoo.ru/
https://resh.edu.ru/

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xmace/ 'a6puensia O.C., OctpoymoB WN.I'., Ciankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
» Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
Metoandeckoe nocobue st yuntens.-pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

[MpezenTamus (MHOOYPOK): https://infourok.ru/prezentaciya-predmet-
organicheskoj-himii-10-klass-4554865.html

Ypoxk (L{udposast 6ubmmoreka): https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-himiil/article

Buneoypok: http://school-collection.edu.ru/

VYpok (SKmacc): https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches_-6447217

Buneoypok (MaTepypok): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-
zhizni-cheloveka

Ypox (PBI): https://resh.edu.ru/subject/lesson/6149/

Buneoypoxk: http://school-collection.edu.ru/

Buneoypok (MuTepypoxk):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

VYpoxk (Sxmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches_-6447217

Ypok (Lludposas 6ubmroTeka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article

[Mpezenranus (MHOOYPOK): https://infourok.ru/teoriya-stroeniya-
organicheskih-soedineniy-umk-rudzitis-1651623.htm



https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://infourok.ru/prezentaciya-predmet-organicheskoj-himii-10-klass-4554865.html
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-himii1/article
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
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