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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelIbHBIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKe DJKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MpPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XHWMHUU IOJIyYarOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJiOM 3peHHs B THpeameTe «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMCsS TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOMIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBU, HUMEIONMX 0a30Boe 3HA4YCHHE I
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHM IESIMU W3Y4YCHUS TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAaMEHTAIBHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMHUYCCKUX peaKIuii, HEOOXOAMMBIX I TMPHOOpETEeHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusi o0yJaromMxcsl K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopMupoBaHre y OOyYalONIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOIUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B T[IO3HAHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUH
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydYarommxcss YOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITIPOI'PAMMBLI 11O
XUMHNHN HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJBbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
oOydJarolmuMHUCs TporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOWM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XHMHsS» Ha YpPOBHE CpPEIHEro
o01miero 00pa3oBaHMsl BBIJICTICHBI CISAYIONMINE COCTABIISIONINE:

OCO3HaHWE OOYYAOIUMHUCS POCCUHUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJIM4Khe MOTUBALIMU K OOYUEHHUIO;



EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX yOEKICHUN JTMUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaulluii 6a30BON HAYKH XUMUH;

TOTOBHOCTb M CHOCOOHOCTH OOYyYaloIIUMXCsl PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA yCTAHOBKAaMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa3oBaHMs;

HaJIM4ME MPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
LEIN U CTPOUTH )KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pEe3yJbTaTbl OCBOEHHUs IpeaMeTa «XHMHSI» JOCTHTAlOTCS B
€IUHCTBE Y4eOHOM M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMU, COLIMOKYIBTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HIealaMUd POCCUHCKOT0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM U TpPaBWIAMHM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOIIO3HAaHMUs, CaMOpPA3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHHUA MpeaMera «XUMHUS»  OTpaxaroT
c()OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLMOHHBIX MpPaB U 00s13aHHOCTE,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPpU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWN y4E€OHBIX M MO3HABATENbHBIX 3aa4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMAaThb M MPUHMUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YU4EOHOH €ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY M HAy4YHOMY HAcCJEIUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHUsI K TMPOIECCY TBOpPUECTBAa B OOJACTH TEOPUH U TMPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOI'O TPY/la YYEHBIX U IPAKTUKOB;

UHTEpeCa M I03HABAaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHaln3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIINH, CBSI3aHHBIC C XUMUYECKUMHU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME IMOCIEIACTBUM ITHX
MOCTYTKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOJoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BeIIeCTBaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HHIUBUAYATHHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCIEICTBUI W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
JIEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHE B PEIICHWH MPAKTUYECKUX 3aaad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peanus3anii COOCTBEHHBIX KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH IIeJIECOOOpPA3HOTO0 OTHOIIEHUS K TPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;

OCO3HAHHUS HEOOXOAUMOCTH WCIIONIB30BAHUSA JOCTIKEHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJM4yusl pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON TPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU 1IEJIOCTHOTIO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBHJIM3AMM: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M BaXXHOW poOIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpHI, PEIICHUH TI100aTbHBIX MpodsieM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIEIIHOTO TpyJa M SKOJOTMYECKH KOM(OPTHOM JKHM3HM KaXIOTO 4YiEHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOILET0 MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HAyuyHbIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npoOJieM B peajbHbIX KU3HEHHBIX CUTYaLIHSX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;

UHTEepeca K 0COOEHHOCTSIM TpyJZla B pa3MYHBIX cdepax mpodhecCuoHaTbHON
NEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI



MeTtanpeameTHbIe pe3ynbTaThl OCBOCHHS y4eOHOTO MpenMera «XUMUs» Ha
YPOBHE CpeHEro o01Iero 00pa3oBaHus BKIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIIeHayYHbIe TOHATHS, OTPaKaIOLIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH 00yYaroIIMXCs HCIIOJIB30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMHU.

OsJaaaenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh LEIN JCITEIbHOCTH, 3aJlaBasi MapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C MTOCTABJICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU IJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh IPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIEC MPE/ICTABICHUS — XUMUUECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
peakiuu — TMpU pEIIeHWH Yy4eOHBIX TMO3HABATEIBHBIX W MPAKTHUYECKUX 3aj1ad,



IPUMEHATh HAa3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpMaueil: MNpUMEHSATh MeXNpeAMeTHbIe (pu3uueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyJibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U  IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1eHCTBUAMMU:



3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMBbI B XOJ€ AHAlIOTa W/Win
JUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3aa4H;

BBICTYIIaTh C IPE3EHTAlUEl pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MU BBINOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIbI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNs 1 0OMEHA MHEHUSIMH.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTH CBOK IIO3HABATEIIbHYIO
NEATENBHOCTh, ONpeAeias €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEU NEATENBHOCTH Ha OCHOBE CaMOAHaIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHWM SIBJICHUI
npupoasl, B  (QOPMUPOBAHWUM  MBINIUIGHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUICCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOTIOJIATaIOIINE TMOHATHS (XUMHUYECKUM DJIEMEHT, aToOM, JJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpallE€HHAas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBbIN cKeneT, (yHKIHOHANbHAs TpyImIa,
paguKall, U30MepHUsi, U30MEPHI, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIE€BOJOPO/IbI,
KUCJIOPOA U a30TCOJEpKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHU;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAaHUS TPHUYUHHOCTH W CHUCTEMHOCTH XWMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JACSTEIBbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIOJb30BAaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
GbopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 10 HX COCTAaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIACcCy/Tpynne COequHEHUN (YyTJIeBOJOPOABI, KHCIOPOA M a30TCOACpPIKAIINE
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), MaBaTh WM Ha3BaHUSA II0
cuctematudyeckoir Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
STWJICHTJINKOb, TJHIECPUH, (eHoN, (HopMaibIeTH, alneTaabIeTHI, MypaBbHHAsA
KHCIIOTa, YKCYCHAsI KHCJIOTa, OJICMHOBAs KUCIOTA, CTEApUHOBAS KMCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJOKCHUSI TCOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYeCKue M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTHUJICH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIALEePUH, (EHOJI, aleTalbJIerua, MypaBbUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKHUX PEAKIHHA C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI WX MEpepadOTKH U
MPaKTUIECKOE TPUMEHEHHNE TIPOAYKTOB MepepadboTKH;



c(OPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaKiuu IO H3BECTHBIM Macce, 00BEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIECTB WUJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIeTh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHHUN (HAOIIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHWYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallUsAX, CBS3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/I0Ol U J1aOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXE€ IpaBWiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO J1aOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEBpalEHUs] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUH, TTOJTyUEHUE
TWJIIEHA M W3YyYEHHE €ro CBOICTB, KayeCTBEHHBIE PEAKUUU OPraHUuYeCKHX
BEIIECTB, JCHATypalusi OCIKOB IMpPU HArpeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (GopMe 3amuch YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUJia  SKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NESITEIBHOCTH B IEIIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMAasi cMbica mokaszatens IIJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TIPEAOTBpAICHUS WX BPEIHOIO BO3JACHCTBHS Ha OpPraHu3M
YEJI0BEKa;

JUTsT 00yJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENBIX ¥ CHA0OBHASIIUX OOYYaIOIIMXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins ajis 3amvucu XUMHUYECKHUX

bopmyi.

11 KIIACC



[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMHUS» OTPAKAKOT:

C()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOHM COCTABIIAIOILEH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUHN
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pElIeHUs] TPAKTUYECKUX 3314
U 9KOJOTM4E€CKHM OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3J0POBBIO M MPHUPOJHOU
cpexne;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBS3b
(koBaJIeHTHAas, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEIIETKA,
TANBl ~XUMHYECKUX PEAKUHM, PacTBOpP, DJIEKTPOJIUTBL,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTH
XMMHUYECKON peaKlMM, XUMHYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
IEKTPOJIMTUYECKON JIucconmanuu, nepuogudeckut 3axkoH [I. M. Menpeneesa,
3aKOH COXPAaHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS dHEPTUN
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUM,
MHPOBO33PEHYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE ITOHUMAHMUS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBaX,
cocTaBe, MOJIyYeHUU U 0€30M1aCHOM MCMOJIb30BAaHUH BaXXHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAaHNN HEOPTaHWYECKHUX BEIECTB U UX MPEBPALICHUN;

c(OpPMHPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY MJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUM  XMUMHYECKUX  pPEaKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
W3BECTh, HETAIEHAS U3BECTh, IUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAEIATh BaJECHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIApHasd,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCJIMHECHUM;

c(pOpMUPOBAHHOCTb yYMEHUI YCTaHABJIMBATh IIPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OIpeneIEHHOMY KIAcCy/TpyIne



COEJIMHEHU (IIPOCTHIE BEIIECTBA — METAUIBl U HEMETAJUIbl, OKCUIbl, OCHOBaHMUS,
KHUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI PACKPHIBATH CMBICI MIEPUOIUIECKOTO 3aKoHa [,
. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
xuMuuecknx siemeHtoB [I. M. MenpeneeBa, MCHONB3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIAUHEHUU
o nepuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB 1. H.
Menneneena;

c(OPMUPOBAHHOCTh ~YMEHUM  XapakKTepu3oBaTh (ONHUCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIUECTB  PA3jIUYHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
addekTy peaknuu, U3MEHCHHIO CTEIEHEH OKMCIICHHS JJIEMEHTOB, 0OPaTUMOCTH
peakiiy, y4acTHIO KaTajanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHHUS pPEaKUUW pa3IUYHbIX
TUIIOB, TIOJIHBIE U COKpAILIEHHBIC YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHS, IIPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;

C()OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C(OPMUPOBAHHOCTh ~YMEHHMH PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ITUX PEaKLi;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuu OT Pa3InYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictus (mpunuui Jle [larensbe);

cOpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOLECCHI,
JIeKAIUEe B OCHOBE IPOMBIIIJIEHHOTO IOJYYEHHUsS] CEPHOM KHUCIIOTBI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUNH 00 OOIIMX HAYYHBIX MNPUHIUNAX U
IKOJIOTUYECKUX MPOOIEeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
HOHSATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUM ra3oB



IpU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOTO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh MTpaBuja MOJIb30BaHUS XUMUYECKOM
nocyAod M JabopaToOpHBIM O0OpYyJOBaHHEM, a TaKXKe IpaBuia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIEPUMEHT (Pa3JIOKEHHE MEPOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalu3aropa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuHu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHHM C MNPAaBWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
IPEACTABIATh PE3YJbTAThl XMMHUYECKOIO JKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOLUX PEAKIUN W (OpMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIK, UHTEpHET U Ipyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  DKOJOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXpaHEHHUs] CBOETr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABATh
OMACHOCTh BO3/CHCTBUS HA )KMBBIE OPraHU3MbI ONPEIETEHHBIX BEIIECTB, TOHUMAs
cvbpicnt mokasarens I[IJIK, mosCHAT, Ha mTpuMepax CHocOObl yYMEHBIICHUS H
NPENOTBPAIIEHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouIuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
NPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYNHBIX METOJAX TMO3HAHUS BEUIECTB U

XUMHUYECKUX SIBJICHUM.
COAEPKXAHUE OBYUEHUA

10 KVIACC
OPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHNYECKOM XMMUH
[IpenmeTr opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX



coequHennit A. M. bytnepoBa, e€ ocHOBHbIE T0JI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHMYeCKUX BemecTB. [omojorus, HU30Mepusi. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[TpencraBienue o kiaccupuUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOJIOJEHUE WU
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJKaHBI: COCTaB W CTPOEHWE, TOMOJIOTHMYECKMH psa. MeraH W 3TaH —
IpoCTeiIlIne MPEJACTABUTENN AaJKaHOB: (PU3NYECKUE WU XHMUYECKHUE CBONCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
npocTeiiliie NpPEeACTaBUTENN AaJKEHOB: (PU3NYECKME U XHMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCICHUS WU
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MONyYEHUE U MPUMEHEHHe. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIKUMHA K
pa3IUYHBIM KJIACCAM.

IIpuponHble MCTOYHUKHM YrieBOAOPOAOB. lIpupoaHbiii ra3 U IOINyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKH), mnuposu3. [IpomykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. Kamennsrit
yroJib U IPOAYKTHI €0 MepepadOTKH.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
O3HAaKOMJIEHME C oOpasllaMd IUIACTMAcC, KaydyKOB U PE3UHBI, KOJUICKIUU
«Hepts» u  «VYTOomp», MOACIUPOBAHWE  MOJIGKYJ  YTIJICBOJAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE STUIICHA
Y U3YUYEHHE €T0 CBOWCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranndecKue coelMHeHUs

[IpenenbHblE OJHOATOMHBIE CHOUPTHI. MeETAaHOI W 3TAaHOJN: CTPOEHUE,
dbuznyeckue M XUMHUYECKHME CBOWCTBA (pEaKUMU C AaKTUBHBIMU MeETaJlJIaMu,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BojopoaHble CBSI3UM MEXKIY
MOJIEKYJIAaMU CIUPTOB. JIelCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoOroaroMHbi€  CIUPTHL. OTWJICHIJMKOJNb W  TJMUEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWMCTBAa (B3aUMOJIEUCTBHUE CO IICJIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHasi peakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuUE Ha
Opra’u3Mm 4esoBeka. [I[pumeHenune rimuepruaa U 3TUIICHTJIMKOIISL.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue gpenomna.

Anbaerugipl U kemowuwvl. DoOpManbIETHl, aAlETAIbICTUl: CTPOCHHUE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHHS M BOCCTAHOBJICHUS,

KauEeCTBEHHbBIC PEAKIINH), IOJyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE TpeJebHbIE KAapOOHOBBIE KHUCIOTH.. MypaBbUHAs W
YKCYCHAasi KUCJIOTBI: CTpOoeHue, (hU3nyeckrue U XMMUYECKUEe CBOWCTBA (CBOMCTBA,
oO1ue JJis Kjiacca KUCJIOT, peakius dTepudUuKalnm), moaydeHrue u MpuMeHECHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MBl1a Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

CnoxHble 2(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['uaponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xxupoB. buonornyeckas
pOJIb KUPOB.

VYrneBompl:  cocTtaB, KiacCUUKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapupl). ['0ko3a — mpocTelmmii MOHOCaXapuI: 0COOCHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYEeCKMEe U XUMHUYECKHE CBOMCTBAa (B3aUMOJICHCTBHE C
rugpokcuaom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocuHTre3. PpyKTO3a KaK U30MEP IITHOKO3BI.



Kpaxman u nemnono3a Kak NpupoaHble nmoauMepbl. CTpoeHue Kpaxmaia H
Heunoo3bl.  PU3NYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
MpPOBE/ICHHE, HAOJIOJCHHE U ONHMCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, Ka4E€CTBEHHBIE PEAKIHMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TAaHOJA
okcumoM Mmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACIHCTBUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpreruaoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeilcTBHEe Kpaxmanga C HOJOM),
IPOBEJCHUE NTPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTA PEAKIUHU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYecKHe coeAruHeHus. du3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe riauiuHa). buonorudyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHEeHMs. IlepBruuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IPEBPALLECHUN:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AU

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHHE C oOpa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIOMUXCS CUCTEMHBIMHU JJISI OTIEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: Marepus, DSHEprusi, Macca, aroM, OJJEKTPOH, MOJIeKyJa,
PHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJO, OOBEM, arperarHoe COCTOSHHE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbIE BemiecTBa (O€NKH, YITIEBOIBI, KHUPHI,
(hepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILUIMBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHU,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpelesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkOoHA M [leprnoanueckor cuCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEpUOaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHusd. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOpPraHUYECKUX COECIMHEHUM. Homenknarypa
HEOPraHWYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccubukamuss  XMMHUYECKHX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUYeCcKOoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutnyeckas nucconuanusa. CuibHbIe U ciadbie aneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUIN:
neMoHcTpanus Tabimun «llepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

PacuétHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenngeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucrteMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mme gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



OOmue cnocoObl monyueHus: MeTawioB. [IpuMeHeHue MeTalsioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHUE U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C pAcTBOpaMU
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BElIECTBa, Macce WM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHUA ¥ KU3Hb

Ponp xumumn B o0ecned4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHM MeAHMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOUIAX [POMBILIIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

UYenoBek B MHpPE BEIIECTB M MATEpUAJIOB: BAXKHEMIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuanbl JJIs 3JIEKTPOHUKH, HaHOMAaTepHalbl, OPraHUYECKUE U MUHEpaJIbHbIC
ynoOpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPABHUJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3e€d TpU  HM3yYeHUH OOmend u
HEOPraHWYeCcKoN XUMHUHU B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSITHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJIsl OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbId (DaKT, rumores3a, 3aKoH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalus, MEpUOJUYHOCTh, HAOIIOACHHE,
IKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, SBICHHE.

®duzrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb, BEIIECTBO, TETO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, M™Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOTIAEMbIE, TOILIUBO,
peCypCHlI.

TexHOmorusl: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOICTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[IpenMeT opranuyeckoi
.T )
1.1 XHMIH, £ COpHA CTPOCHHA . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpraHn4€CKux COCIUMHCHHUU
A. M. bytneposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
IT )
2.1 DECIBHBE FTICBOAOPOART 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHBbI
HenpenensHubie
2.2 YTJIEBOJIOPOIBI: AJIKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaINEHBI, aJTKUHBI
A .
2.3 poMaTIHECIHE 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJI€BOI0POIbI
[IpupoaHbie HCTOYHUKHT
2.4 YII€BOJAOPOAOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadoTka
Hroro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruptel. ®enon 3 https://resh.edu.ru/subject/lesson/5727/start/150577/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/5727/start/150577/

.K
3.2 Anbzeruzisl. Kapoorossie 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCIOTHI. CIOXKHBIE 3PHUpbI
3.3 VrieBoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Wroro no pazueny 13

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

41 AMUHBI. AMUHOKHCIIOTEL.

benxu

3

https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro no pazneny

3

Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

IInactmaccel. Kayayku.

51 2 https://resh.edu.ru/subject/lesson/6095/start/
Bosokna
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB 34

10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CTpoeHue aToMOB.
[Tepuoanueckuii 3aK0H U
1.1 [Tepunonnueckas cucrema 3 https://resh.edu.ru/subject/lesson/6332/start/151021/
XUMHYECKHX d71eMeHTOB /1.
H. MenpaeneeBa
1.2 CTpoetine peliiecTBa. 4 https://resh.edu.ru/subject/lesson/3534/start/151266/
MHuoroo0pasue BemecTB
1.3 XUMHYECKUE PEeAKIIUU 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Merannsl https://resh.edu.ru/subject/lesson/4961/start/151293/
2.2 Hewmerannst 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHUYECKUX BEIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuUMUS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/5452/start/150796/
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 34 2 3



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5452/start/150796/

I10 ITPOT'PAMME
BocnurarensHblii oTeHIIMAT Y4eOHOTO mpeamera « XUMHUS» Peann3yercs yepe3 JOCTHKCHHE CIACAYIOIINX [EIeBBIX
OPHEHTHUPOB PE3YJIbTATOB B BOCIIUTAHUH, PA3BUTHU JIUUYHOCTH O0YYAIOIIMXCS HA YPOBHE CPETHETO O0IIero 0Opa3oBaHus:

Fpaofcdaﬂcme eocnumanue.

-OCO3HAaHHO  BBIPAKAIOIMIMA  CBOIO  POCCHUHCKYIO  TPaXJAAHCKYH0  NPUHAMICKHOCTh  (MIEHTUYHOCTH) B

IMOJIUKYJIbTYPHOM, MHOI'OHAIITMOHAJIbHOM N MHOFOKOH(l)eCCI/IOHaJIBHOM pOCCHP'ICKOM O6IL[€CTB€, B MUPOBOM COO6IH€CTB€;

-OpI/IeHTI/IpOBaHHIJﬁ Ha aKTHBHOC I'PAXXJaHCKOC y4aCTHC Ha OCHOBC YBAXCHHA 3daKOHA W IIPAaBOIIOpAAKA, IIpaB U

CBO0OJI COTpaXk/iaH;

-06JI&,Z[&IOIIIHI>1 OIIBITOM l"pa}KI[aHCKOﬁ COaJIbHO 3HAYUMOU ACATCIIBHOCTHU (B YYCHUYCCKOM CaMOVYIIPpaBJICHHUH,

BOJ'IOHTépCKOM ABUIKCHHUHU, DKOJIOTHICCKUX, BOCHHO-TIATPUOTUYCCKUX U JPYTUC O6L€I[I/IH€HI/I$IX, AKIIUAX, nporpaMMax).
Hampuomuqecme eocnumanrue.

-HpO}IBHﬂIOH_II/Iﬁ ACATCIbHOC HNCHHOCTHOC OTHOHIICHUC K HCTOPHYCCKOMY MW KYJIbBTYPHOMY HACJICAHIO CBOCTO H

Ipyrux HapoaoB Poccuu, TpaguuusM, rpa3gHuKam, NaMsaTHUKaM HapOJI0B, POKUBAIOIIMX B pOAHOU cTpaHe — Poccuuy;

'HPOHBJ’IHIOIHI/II\/’I YBAXKXCHHUC K COOTCUCCTBCHHHKAM, IIPOXKUBAIOIIMM 34 pY6€)KOM, HO,Z[IICp)KI/IBaIOHII/Iﬁ HUX IIpaBa,

3alUTY UX UHTEPECOB B COXPAHEHUH POCCUMCKON KYJIbTYPHOU UIEHTUYHOCTH.

ﬂyxoeﬁo—npaecmeeﬁﬁoe eocnumanrue.



-HpO?IBJI?IIOI_HI/Iﬁ IMPUBCPKCHHOCTb TPAAUTHOHHBIM AYXOBHO-HPABCTBCHHBIM LHCHHOCTAM, KYJIbTYPC HAPpOAOB Poccun

C y‘IéTOM MHUPOBO33PCHYCCKOI'0, HAMMOHAJIBHOTO, KOH(l)CCCI/IOHaJIBHOFO CaMOOIIPpCACICHUA,

-IEUCTBYIOINNA W OLCHUBAIOIIMM CBOE NOBEJCHNUE U MOCTYIIKH, MIOBEACHUE U MTOCTYNKHA IPYTUX JIOJAEH C ITO3ULHAN
TPaJAMLMOHHBIX POCCUNCKUX JYXOBHO-HPAaBCTBEHHBIX ILIEHHOCTEH M HOPM C OCO3HAaHUEM IIOCJIEACTBUI ITOCTYIIKOB,
JEATENIbHO BBIPAKAIOIINN HENPUIATHE AHTUTYMAHHBIX M ACOLMAIBHBIX IMMOCTYIKOB, IOBEICHHUs, MPOTHUBOPEUYALNUX ITUM

OCHHOCTIM,

-MPOSIBIISIIOIINNA YBAKEHHUE K JKU3HU M JJOCTOMHCTBY Ka)OT0 YeJIOBEKa, CBOOOJE MUPOBO33PEHUYECKOTO BHIOOpA U
CaMOOINIPENCIICHUS, K MPEACTABUTEISAM PA3IMYHBIX dTHHUYECKUX TPYII, PEIUruil HapoaoB Poccuu, MX HAalMOHAIBHOMY

JIOCTOMHCTBY M PEJIMTHO3HBIM YYBCTBaM € YUETOM COOJIIOACHUS KOHCTUTYIIMOHHBIX TIPaB U CBOOO] BCEX I'pak/1aH.
Acmemuueckoe 80cnumanue:
-BbIpAXKAIONIU MIOHMMAHKUE IIEHHOCTH POCCUMCKOT0 1 MUPOBOTO XY0KECTBEHHOT'O HACIICIHS.
Qusuueckoe gocnumarue, hopmMuposarue Kyibmypuvl 300p08bsi U IMOYUOHANbHO2O OIACONOLY YU

-MPOSIBISIOIIMNA  CO3HATENIbHOE M OOOCHOBAaHHOE HENPUSATUE BPEAHBIX NPHUBBIUEK (KypeHHUs, YHOTpPEOJICHUS
aJIKOTOJIsI, HapKOTHUKOB, JIOOBIX (OpM 3aBUCUMOCTEH), JECTPYKTUBHOIO TOBEJACHUS B OOIIECTBE U LU(PPOBOM cpene,

IMOHMMAaHHNEC X BpCaa I (1)1/131/1qu1<01“0 N IICUXHUYCCKOTI'O 3A0POBbA;



-IEMOHCTPHUPYIONNY HABBIKU PE(IECKCHHA CBOETO COCTOSHUS ((PHU3NIECKOTO, SIMOITMOHAIBHOTO, TICUXOJIOTHIECKOTO),
COCTOSIHUSL JIPYTUX JIOACH C TOYKH 3pEHUS OE€30MacHOCTH, CO3HATEIBHOTO YIPaBJICHUS CBOMM SMOITMOHATBHBIM

COCTOSIHUEM.
Tpyoosoe éochumanue:

-YBa)KaI-OHlPlf/'I TPY A, pE3yJabTaThl TpyAa, TPYIOBLIC U HpO(bGCCI/IOHaJILHBIC JOCTHXKCHHSA CBOHUX 3CMJIIKOB, UX BKJIA/ B

Pa3BUTHC CBOCT'O ITOCCIICHU:A, Kpasd, CTPAaHbI, TPYIOBBIC NOCTHKCHUA pOCCI/II‘/JICKOI‘0 Hapoda,

-BBIPKAIOUIUNA OCO3HAHHYI0 TOTOBHOCTh K TMOJYYEHHUIO MPO(ECCHOHAIBHOTO O00pa30BaHUsl, K HENPEPHLIBHOMY

06p330BaHI/IIO B TCUCHHC )KM3HHU KaK YCIIOBHIO YCHCHIHOﬁ HpO(l)eCCHOHaHBHOfI )51 06HI€CTB€HHOﬁ ACATCIBHOCTH,

-MIOHUMAIOIINK ceUUKY TPYJIOBON AESATENbHOCTH, PETYIUPOBAHUS TPYAOBBIX OTHOUIEHUH, CaMOOOpa30BaHus U
npo(hecCHOHANBHOM CaMOIMOATOTOBKM B MH(OPMAIIMOHHOM BBICOKOTEXHOJIOTMYECKOM OOIIECTBE, TOTOBBIM YUUTHCS U

TPYJIUTHCA B COBPEMEHHOM OOIIECTBE;

-OPUEHTUPOBAHHBIA HAa OCO3HAHHBIM BBIOOP CQepbl TPYAOBOM, NMPOPECCHOHANBHONU NEATEILHOCTH B POCCUHCKOM

o0IIecTBE C yUéTOM JTMUHBIX KU3HEHHBIX TUIAHOB, IOTPEOHOCTEH CBOCH CeMbH, OOIIIECTRA.

JKonoeuveckoe socnumanue:



-IEMOHCTPHUPYIOMUN B TTOBEACHUU CPOPMUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYPhI HA OCHOBE MTOHUMAHUS BIUSHUS
COIMATBHO-PKOHOMHYECKHUX TPOIECCOB HA MPUPOY, B TOM YHCIIEC HA TII00aTbHOM yPOBHE, OTBETCTBEHHOCTD 3a JACHCTBUS

B IIPUPOJHOU CpELE;
-BBIPAXKAIOUIUN JICITEIbHOE HEMPUATUE JEUCTBUM, MPUHOCAILINX BPEL IPUPOE;

-HpI/IMeHSII-OIHI/Iﬁ 3HaHUA CCTCCTBCHHBIX M COLIMAJIBHBIX HAYK IJIS1 Pa3yMHOTO, 6epe)I(JII/IBOFO IIPpUPOOOIIOJIb30BaAHUA B

6I>ITy, O6HICCTBGHHOM IIPOCTPAHCTBC,

-UMEIOIUN ¥ Pa3BUBAIONIMN OMBIT JKOJOTUYECKH HaIPaBICHHOW, MPUPOAOOXPaHHOM, pecypcocOeperaromieit

ACATCIBbHOCTH, yqaCTBYI-OIHI/Iﬁ B CTO HpI/IO6p€TeHI/II/I APYIUMH JIFTOIbMU.
HQHHOCWIM HAy4YHO2cO NO3HAHRUA.

-ACATCIIbHO BBIpa)KaIOH_[I/Iﬁ ITO3HABATCJIBbHBIC HWHTCPCChI B PA3HLBIX IIPCAMCTHBIX 00JacTIX ¢ y‘IéTOM CBOHX

WHTEPECOB, CIIOCOOHOCTEH, TOCTUKECHUI;

-00J1aflatoMii  MPEACTaBIEHUEM O COBPEMEHHOW Hay4YHOW KapTUHE MHUpa, IOCTHKEHUSX HAyKHM M TEXHUKH,
apryMEHTUPOBAHHO BBIPAKAIOMIMM MMOHMMAHWE 3HAYEHUS HAyKU B KU3HU POCCHIICKOrO oOIecTBa, 00ECIEUEHUU €ro

6C3OHaCHOCTI/I, 'yMaHUTAapHOM, COIMUAJIBHO-9KOHOMHWYCCKOM PAa3BUTHUH POCCI/II/I;

-JIEMOHCTPUPYIOIIUN HABBIKM KPUTUYECKOT'O MBIIIJIEHUS, ONPENEICHUsI TOCTOBEPHONM Hay4yHOW HMH(POpMalUUd H

KPUTHKW aHTHHAYYHBIX IIPEJCTABICHUN;



- paSBI/IBaIOHII/Iﬁ u HpI/IMCHHIOIJ_[I/Iﬁ HaBBbIKH Ha6J'IIOI[eHI/I$I, HAKOIINICHHUA H CUCTEMAaTHU3alllun (1)3KTOB, OCMBICJICHHA OIIbITA B
CCTGCTBGHHO-Hay‘IHOﬁ )41 FYMaHHTapHOﬁ o0macTax IIO3HaHHA, PICCJIGI[OB&TCJ'II)CKOﬁ JACATCIIBHOCTH.



