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HOACHUTEJIBHASA 3AITUCKA

[IporpammMa 10 XHMMHHM Ha YpPOBHE CpelHEro o0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX Opranusaunuax Poccuiickoit
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.).

OcHOBY MOJIXOJ0B K pa3padOTKe MPOrpaMMbl MO XMUMHH, K ONPEAEICHHUIO
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 oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
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
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEPKAHUE M TMOCTPOECHHUE KOTOPOIrO OIpPEAEiIeHbl 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.

XUMHSI KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WUTPAET 0COOYIO POJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO 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
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMHU MIPUMCHEHHSI.



TecHO B3aMMOAEHUCTBYS C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XMMUS CTasla
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 coorBeTcTBMM C OOHIMMM LEIAMH W IPUHIMIAMU CPEIHEro OOILEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeiMera  «XUMHsD  SBISAIOTCS  0a30BbIE  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 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa cojaepxkanusi KypcoB — «Opranuueckas 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
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX 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.

[lon HOBBIM yrioM 3peHuss B npeaMere «XuMus» 0a30BOTO ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS 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 3HaHUM O BOXKHEWIIIUX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
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 3HAHUSA CHOCOOCTBYIOT IOHHUMAHUIO B3aUMOCBSA3M XHMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U NMPAKTUYECKUX MPUIOKEHUM XUMHUHU, TOMOTaOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 33/1a4. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nuame pemieHns 3agad  BOCHMTAHUSA, pPa3BUTHUS W COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHMBEpPCaJbHBIX Y4E€OHBIX JCHCTBMI, HUMeEIOIMX 0a30Bo€ 3HAUCHHUE MJIs
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 mpakTuke mnpenonaBaHus XUMHM KaKk Ha ypOBHE OCHOBHOIO OOIIETo
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE ONIPABIaHHBIM.



CoriacHO MaHHOW TOYKE 3pEHUsS TJABHBIMU IIEJISIMH HM3y4YEHUS TPEeaIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

. dbopMUpPOBaHHE CHUCTEMBI XHMHUYECKHUX 3HAHUM Kak BaKHEHUIIEH
COCTABJISIFOIICH €CTeCTBEHHO-HAYYHOW KApTWHBI MHpA, B OCHOBE KOTOPOH JIekKaT
KITIOUEBbIC TOHATHSA, (yHIAMEHTAIbHBIC 3aKOHBI M TEOPUH XHUMHH, OCBOCHUE
s3pIKa HAyKW, YCBOCHHE W TIOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HWCTOPUEH WX pPa3BUTHSI U
CTaHOBJICHHSI,

. dbopMHpOBaHUEe W Pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XUMHUYCCKUX PEAKIHNA, HEOOXOIUMBIX IS TMPUOOPETCHUS
YMEHUN OPUEHTHUPOBATHCS B MUPE BEHIECTB U XMUMHUYECKUX SIBICHHUM, UMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

. pa3BUTHE YMEHHH ¥ CIOCOO0B JCSITCIBHOCTH, CBSI3aHHBIX C
HaOJIIOJICHUEM U OOBICHEHHWEM XUMHUYECKOTO JKCIEPUMEHTa, COOJII0JACHUEM
npaBuJ 0€30MacHOr0 OOpalleHUsl C BEIIECTBAMM.

Hapsiny ¢ aTuM, copepskarenbHasi XapaKTepUCTHKa 1IeJIe U 3a/1a4 U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMH B CHCTEME CpeHero oobmero odpazoBanus. CeroaHs B
NPETNolaBaHNK  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh Croco0aMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL pEIIeHUS TTPAaKTUYECKHUX 3a]1a4.

B cBsa3u ¢ oTUM Tpu M3ydyeHUU TpeaMeTa «XUMHUS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

aganTarys o0ydJaroImXcs K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MHUDPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYCCTBY, CAMOCTOSTEIHPHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopMupoBaHWEe y OOYYalOIMXCS KITIOUEBBIX HABBIKOB  (KJITFOYEBBIX
KOMITCTCHIIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAECT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJICP KAHMSI,

dopMupoBaHHEe U pa3BUTHE Yy OOYYAlOMIMXCSA ACCOIMATHBHOIO H
JOTHYECKOTO MBINUICHHsI, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpBIE 0COOCHHO HEOOXOTUMBI, B YaCTHOCTH, NPHU TUTAHWPOBAHUN W TIPOBEICHUH
XUMHYECKOTO IKCTICPUMEHTA,;

BOCIIUTaHWE Yy OOy4arommxcs yOekKIEHHOCTH B TyYMaHUCTHYECKOH
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKXKE€ NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpeaHero ooOmero oOpa3oBaHMsS MHpEeAMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBEeHHO-HAy4YHbIE
pEeIMEThD».

OO6miee yucno YacoB, OTBEIEHHBIX [JIi M3YyUYCHUS] XUMHHM, Ha 0a30BOM
YpOBHE cpeaHero oobmero obpazoBanms, coctabisger 68 yacos: B 10 kmacce — 34
yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 gac B Hefeno).



COAEPXAHUE OBYUYEHUSA

10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHu4YecKo XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OPraHUYECKUX
coequHennit A. M. bBytnepoBa, e€ ocHOBHbIE MOJI0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BelecTB. ['oMonorus, wu3omMepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3H.

[Ipeacrasnenue o knaccupuKalu OpraHMueckux BeiecTB. Homenkiarypa
OpraHMYECKUX COEIUHEHUW (CUCTEMaTW4ecKas) W TPUBHAJIBHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX NPEBPAILCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHU pAn. MeTaH W 3TaH —
POCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUN PAL. DTUIEH U IPOIUIIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOT€HUPOBAHUS, TUIpaTallid, OKHUCJIEHHUS |
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u metmnOyrtaauen-1,3: cTpoeHue, BaKHEHIIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHMe CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHHA ps.
ALeTUneH — [OpOCTEWIIMA MPEACTABUTENb aJKUHOB: COCTaB, CTPOECHUE,
bu3nYecKue U XMMUYECKHUE CBOMCTBA (PEaKIMy TUIPUPOBAHUS, TAJIOTEHUPOBAHMS,
rUApaTaiu, TOPEHUs ), MOTyUYEeHHE U IPUMEHEHHUE.

Apensl. benzon: cocras, crpoeHue, GU3MUECKUE U XUMUYECKHE CBOWCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MONyYEHUE U MpPUMEHEHHe. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTMueckass CBsSI3b MEXIy YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMH K
Pa3IMYHBIM KJ1accaM.



IIpuponHble MCTOYHUKM yIiIeBOAOpOAOB. IIpupoaHelii ra3 M NOMYTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
nepepaboTky He(pTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOJIbl HM3y4Y€HHs BELIECTB M HMX NPEBPALLECHUN:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM NPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHple ONHOATOMHBIE CHUPTBI. METaHOJN W 3TAHOJN: CTPOEHUE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBs3U MEXAy
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOJIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBHL. OTWIECHIJIUKOJIb W T[JULEPUH: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHol: CTpOCHUE MOJICKYNBl, (U3MYECKHE W XHMHYECKHE CBOWCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruipl U kemouvl. DOpMaANBAETHI, AaUETaJbICrul: CTPOCHHE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

Cnoxsble 3(QuUphl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrineBompl:  cocTtaB, Kiaccupukanus — yriaeBoaoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKHE U XMMHMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C




runpokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u 1emntono3a kak npupojiHbie nojiuMepsl. CTpoeHue kpaxmana u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEepUMEHTAIBHBIE METOJIbl HM3y4Y€HHs BELIECTB M HMX MPEBPAILCHUMN:
MpOBE/ICHUE, HAONIOJCHHE U ONMHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJCHCTBUE TIIHMIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaun.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKIIUN).

A3oTrcoaeprkamue OpraHu4eckue COeIMHEHHS.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHuueckue coequHeHus. Puznyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpHpPOAHBIE BBICOKOMOJEKYJISIpHBIE coequHeHus. llepBudnas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DOKCHepUMEHTAIbHBIE METOJIbl M3Y4Y€HHs BELIECTB M HX MPEBPAILCHUN:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS

OcCHOBHbIE MOHSTHSI XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEAHSST MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCNEepUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX NPEBPAILEHUMN:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmm3zannst MEeXIpEeaMETHBIX CBS3€W NPU U3YYEHHHM OPTaHWYECKOM XUMUU
B 10 Kiacce ocCymecTBIsSETCS 4Yepe3 HMCIOIb30BaHWE KaK OONIUX €CTECTBEHHO-



HAay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE TMOHSTHS: SBJICHHE, Hay4dHbIM (QaxT,
TUIoTe3a, 3aKOH, TEOpHs, aHaliu3, CHUHTE3, KilacCUUKAIUs, MEePUOAUYHOCTD,
HaO0JI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usuka: Marepus, DOJHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJa,
HSHEPreTUYECKU ypPOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: xierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIIIEBOJbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEepaiibl, TOPHBIE MMOPO/JIbI, MOJIE3HBIE NCKOIIAEMbIE, TOILIUBO,
pecypchl.

TexHoJOrus: NUIIEBBIE MNPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenaparbl, MATEPUAIIBI U3
MCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XAMUYECKH dJeMeHT. AToM. fapo aroma, HM30TONBI. OJIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepuoanueckuit 3akoH u Ilepuoanueckas cucrema XMUMAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CUCTEMbI
xuMHaueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEpUOaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUAbl XHUMHUYECKOW CBA3U
(KOBaJIeHTHasi HEMOJsipHas W TMOJSpHAasi, UOHHAs, MeTajinyeckas). MexaHUu3Mbl
oOpa3oBaHUsI KOBAJICEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJISIPHOTO M HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTne o nucnepcHbIX cucTEMax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBast 10J11 BEHIECTBA B pACTBOPE.



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

Xumuueckass  peakuua. Krnaccupukanmss XMMHUYECKHUX  peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUU MPU XUMUUECKUX PEAKIIHSIX.

CkopocThb peakiuu, €€ 3aBUCUMOCTb OT Pa3NUYHBIX PakTopoB. OOpaTuMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onektponutuyeckas aucconuanusi. CuibHble W Cia0ble 3JIEKTPOJUTHI.
Cpena BOOHBIX pacTBOPOB BEWIECTB: KUCHAsA, HEUTPaAJIbHAas, IEJITOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPAILLICHUI:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB [I. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJInU3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TOMONIbI0O YHHBEPCAIBHOIO HWHIUKATOPA, PEAKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

Pacuérnbie 3anaum.

Pacuétsl 1O ypaBHEHMSIM XHUMHYECKUX pEaKIUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel.  Ilonoxenune HemertaioB B Ilepumoamueckoit  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAKHEHIIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.

Meramnsl. Ilonoxenne MeramuioB B Ilepuoauueckon cucremMe XMMUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIIOB (HATpUM, Kalui, KaJbIIHi,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



OO6mue crnocoOwl monyyeHus: MeTauioB. [I[pumeHeHre MeTanaoB B OBITY U
TEXHUKE.

DKCNEepUMEHTAIBHBIE METOJIbl HM3y4Y€HHs BELIECTB M HMX HPEBPAILCHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O00pa3lioB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHUE U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurlie 3agaun.

Pacuérel Macchbl BemiecTBa UM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xuMuu B 00ecnie4eHUH 3KOJIOTMYECKON, SHEPTeTUYECKOW M MUIIEBOM
0e30MacHOCTH, Pa3BUTHM MeAHMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnenuss 00 OOWMX HAYYHBIX NPHUHIMUNAX TPOMBIIUIEHHOTO
NOJIYYCHUS BaXKHEHIINX BEILIECTB.

UenoBek B MHUpe BEUIECTB M MATEPUANIOB: BAXKHEWILIHNE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuanbl sl 3JIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKUE U MUHEPAIbHbIE
ynoOpeHus.

XUMHSI U 3J0pOBbE YEJOBEKA: IPaBUJa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOTO MCIOJIb30BaHMsI MpenapaToB ObITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBS3H.

Peanuzammss  MeXNpenIMETHBIX  CBSI3€M MpU  HM3ydYeHUH OOIIeH W
HEOPraHWYeCcKoN XUMHUHU B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJIsl OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0mre ecTeCTBEHHO-HAYyUHbIE MOHSTHS: HAYYHBIM (PakT, TUIoTe3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalus, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIETMPOBAHNE, U3MEPEHUE, SIBIICHUE.

®duzuka: Matepusi, SHEPIUsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorusa: «merka, opraHm3M, 3KocucTema, Owocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadusi: MuHEpaibl, TOPHBIE TOPO/IBI, TTOJIE3HBIE NCKOIIAeMbIE, TOTIIINBO,
peCypCHlI.

TexHOIOTHUsA: XUMMHAYECKAsI MMPOMBIIIICHHOCTh, METAJUTYPIHsl, POU3BOICTBO
CTPOUTEIIbHBIX MaTEpPUAJIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOJCTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI T10
XNMHNHN HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yjibTaTaM OCBOEHUS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMETHBIM M  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B coOoTBEeTCTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHHS NpeaMeTa «XUMHs» Ha YPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEIYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJAHCKON HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

L[EJICHAIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIECHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYy4YaroIIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMYue MPaBOCO3HAHUS DKOJIOTUYECKOU KYJIBTYPhI U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHHUS TIpeamMeTa «XHUMHsS» JOCTUTaloTCsS B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOILIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TMOBEJEHHUS, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaroIuXcsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMera «XUMHUS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaaaHCcKOro BOCIMTAHUSA.

OCO3HaHMsI  OOY4YAlOIIUMHCS  CBOMX  KOHCTUTYLIMOHHBIX  TIpaB U
00s13aHHOCTEH, YBOKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS] O COLMAJIbHBIX HOPMax M MpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAESATENBHOCTH IIPU CO3JAHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY U
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY UM HAyYHOMY HACIIEIUIO
OTEUYECTBEHHOW XUMUHU;

yBaKEHUsI K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUECKOIrO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpPECA W IIO3HABATEJIBHBIX MOTHBOB B IIOJYYEHMHM M IIOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CHOCOOHOCTH  OLEHUBAaTh CHUTYyallUd, CBSI3aHHbIE C XUMHUYECKHUMHU
SBJICHUSIMH, M NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSACh HA MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHHE M MOCTYNKH CBOMX TOBAPUUIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 370poBOro u 0Oe30macHoro ooOpasza >KHU3HU,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOnroieHus TpaBuil 0€30MacHOro OOpalleHHsl C BellecTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUS UEHHOCTH NPaBWJI HMHAMBUAYAIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIIHUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAaHUS MOCIEJCTBUI M HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpEeOICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HUCCIEA0BATEIbCKOM
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W  JPYrUX BHUIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4yaCcTHE€ B PEIICHUH MPAaKTUYECKHUX 3a1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY U3YUYCHHIO MPodecCruil pa3InyHOTO PoJia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHHUS K TPYY, JIIOJIAM TPyAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOODY HMHAMBUAYAIbHONH TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKU IEJIECO00Pa3HOr0 OTHOIICHHS] K TPUPOJE, KaK MCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MMOHMMAaHUSl TJI00AbHOTO XapakTepa JKOJOTUYECKUX MpoOJeM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTIKCHUM XUMHUHU IS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, MPUHOCSAIIMX BPEH OKPYKAIOLIECH
MPUPOJIHON Cpejie, YMEHUsI MPOTHO3UPOBATh HEOJAronmpHUsTHBIE AKOJOTHUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYUsl ~ Pa3BUTOIO  DKOJOTMYECKOTO  MBIIUICHHS,  OKOJOTMYECKON
KYJIbTYpBI, OIIBITA JIESATEIBHOCTH JKOJIOTUYECKOM HANpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAJIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUU(PUKH XUMUU KaK HayKd, OCO3HaHUs €€ poJiku B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUM JIJII  COBPEMEHHOMU
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUIIECBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOAO0B
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOIb30BATh



NoJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHs SBJIICHUN OKPY’KAOIIEro MUpPa U
MPOUCXOSIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIOJBb30BaTh XUMHYECKUE 3HAHMUSA I
pelieHust mpo6JsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K HENPEphIBHOMY 00pa3oBaHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH N0 XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TpyZa B Pa3IMYHbIX cepax npodhecCHOHaTbHOM
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHbIe pe3yabTaThl OCBOEHHUSI yU4eOHOTO MpenMera «XUuMHs» Ha
YPOBHE CpeJHEro o01iero 00pa3oBaHus BKIHOYALOT:

3HayuMble A8 (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYarOIIMXCS
MEXIUCIUTUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE TOHATHUS, OTPaKaIOIINe
[EJOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeIu(HUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, SIBJICHHE,
IpOLECC, CUCTEMA, HAyYHBIH (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClleIOBaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHbIe Y4eOHBIC NEHCTBUS (TIO3HABaTENbHBIE, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), oOecreynBaronme dbopmHpoBaHue (yHKLIHMOHATIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE pPe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMH Y4eOHbIMH NOo3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHUSA:

CaMOCTOSATENIHO  (OPMYJIMPOBATH M aKTyallM3MpPOBaTh  IPoOsIeMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpenesATh UETU JCATEIbHOCTH, 3ajaBasg MNapaMeTpbl U KPUTEPUH UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

HCNOJIb30BaTh MPU OCBOCHUU 3HAHUN MPHUEMBI JIOTUMYECKOTO MBIIUICHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBAaHUSA M KPUTEPUU [UIsI KIACCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHABIMBATh IMPUYUHHO-CICJACTBEHHbIE CBS3M MEXIY H3Y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKJEHUA (MHAYKTHBHBIE, JEIyKTHBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

OPUMEHSTH B MPOIIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIbHBIE NIPE/ICTABIICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIAZIETh OCHOBAMHM METOJIOB HAyYHOI'O IMO3HAHMS BEIIECTB M XUMHUYECKHX
peakuuii;

dbopMmynupoBaTh MeId M 3aJa4M  KCCIICIOBAaHUA,  HCIOJIh30BaTh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAaYECTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI NI (QOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJCIIaHHON PaboTe;

mpuoOpeTaTh OMBIT YYCHHUYECKOW HCCIIEIOBATEIBCKOH W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS] MNPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IuyHbIX
METO/IOB [TO3HAHMS.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBAThCA B PA3MYHBIX MCTOYHUKAX WHPOpMaMu (HAYIHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYUBOCTH;



(GopMyTUpOBATH 3aMPOCHl U MPUMEHSITHh PA3TUYHBIE METOJBI NMPU MOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  MpEICTaBICHHS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyUYHbIM $3bIK B KauyecTBE CpeACTBa IpU paboTe C
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMyJIbl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpPENCTBa
HaIJISIHOCTH.

Ogy1ageHne YHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€ CTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY OOCYKIaEMOW TEMBI B X0JI€ JUAJIOra U/Uiu
JUCKYCCUHU,  BBICKa3bIBaThb  HWAEH, (OPMYIUPOBATH CBOM  INPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

BBICTYNATh C NPE3EHTalUel pe3yJbTaTOB MO3HABATEIBHON NEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIE0BAHUIO CBOWCTB
M3y4aeMbIX BEILECTB, pealn3aluyd y4eOHOro npoexkTa u (hopmMyJaupoBaTh BbIBOJbI
N0 pe3yJbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eCTBHSAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIISAITh CBOIO TIO3HABATENBHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJTHEHUM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH JEATENHLHOCTH HA OCHOBE CaMOaHaIn3a
Y CaMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMSI Kypca «OpraHudeckas XUMHsD)
OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  TPEACTABICHUM O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, POJM XHUMHUU B II03HAHUU SIBJICHUM
opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl peLICHHS MPAKTUYECKUX 3a/1a4



U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE CUCTEMOM XHMMYECKHX  3HAHHW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpaméHHas), MOJb, MOJIApHAs
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAS TpYIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTHYECKUN PsZl, TOMOJIOTH, YTJI€BOIOPOIBI,
KHCJIOPOA U a30TCOJAEpkKAIIUE COCAUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM SA3BIK XUMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE IIOHMMAaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpPHbIE MPU3HAKU TMOHATUM,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKUMX BELIECTB I WUIKOCTPALMU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh M3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CoeInHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepikKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoil Homenknatype (IUPAC), a Takxe NOpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHUSI ONpPENEATh BHIbl XHUMHYECKOW CBS3M B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHITHh TOJOXKEHUS TEOPHUH CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOPMHPOBAHHOCTh  YMEHHM  XapaKTEpH30BaTh COCTaB, CTPOCHHUE,
bu3YecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHWYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIWICH, AalleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKkTepru30BaTh UCTOYHUKH
YTIEBOJAOPOAHOTO ChIpbsi (HedTh, NTPUPOAHBIA Ta3, Yroib), CIOCOOBI HX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHUE TPOIYKTOB MEPEpadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIM MPOJYKTOB PEAKIIUHN);

c(hOpPMHUPOBAHHOCTh YMEHUW BJIAJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

chOPMHPOBAHHOCTh ~ YMEHHH  cOOMIOAaTh  MpaBWiIa  MOJH30BaHUSA
XUMUYECKON TOCyAoi U JabopaTOpHBIM OOOpYJOBaHHEM, a TaKkXe IpaBuUiia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSMH TIO BBITOJTHEHHUIO
71a00paTOPHBIX XUMHUECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJHATh XHUMHUYECKUI
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MpPU HArpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBaHHEM, WPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
nHpopMaIMio, TMOJy4YaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHUPOBAHHOCT,  YMEHHMH  COOJIIO/IaTh  TpaBWIa  JKOJOTUYECKH
IEJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKPYKAKOIIEH NPUPOIHON Cpelbl, OCO3HABATH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BeIllECTB, MoHuMasi cMmbica mnokazarens [I/IK, moscHsTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsl 00YyYaroUXCcsl ¢ OTPaHUYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL  CIIETIBIX W CIa0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX
bopmyiL.

11 KJIACC

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUsI MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHOU
cpene;

BJIAJICHUE CHUCTEMOM  XMMHWYECKHX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMHUYCCKHI 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTEIEHb OKUCJICHHS, XUMUAUYECKasl CBS3b
(koBaJIeHTHAas, MOHHAsI, METAILTUYECKAs, BOJOPOAHAS ), KPUCTAIITMYECKAs PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEDICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklud, XUMHUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUYECKUM SI3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTHYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITHUS IPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHAsl U3BECTh, IUTHEBAS COMIA, TUPUT U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHUW  ONpENEATh BaJEHTHOCTh U  CTEINEHb
OKHCIICHHUSI XUMUYECKUX JJIEMEHTOB B COEAMHEHHUSX PAa3JIM4YHOTO COCTaBa, BUL
XUMHUYECKON CBSI3M (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOJHAs) B
COEJIMHEHHUAX, TUI KPUCTAIIMYECKON PEMIETKH KOHKPETHOIO BEIIECTBa (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAsI, METaJUTMUecKas), XapakTep CpeAbl B BOJHBIX PacTBOpax
HEOPTaHUYECKUX COCAUHEHU;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHABIINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (IPOCThIE BEUIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHHUU PAaCKpBIBaTh CMBICI MEPHOJUYECKOIO 3aKOHA
. W. MenngeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOILLYIO,
OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BATh BJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEAUHEHUUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(hOpPMHPOBAHHOCTh YMEHUW  XapakTepu30BaTh (OMUCHIBaTH) oOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEIIECTB  PA3NMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIAN;

c(OPMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMUYECKUE PEAKIIMU 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pEarupyrollnX BEUIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTaBISATH YPABHEHHS PEAKIUI pPa3IMYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUYUThIBAs
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

c(OPMUPOBAHHOCTh yYMEHUN NPOBOJUTH pEaKUUU, MOATBEPKIAOIINE
KAUECTBEHHBI COCTaB pPAa3JUMYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh yYMEHHMH PpPACKpBIBaTh CYIIHOCTb OKHCIUTEIBbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

COPMUPOBAHHOCTb ~ YMEHUH  OOBSACHATH  3aBUCHUMOCTb  CKOPOCTH
XMMHUYECKON peakuuu OT pa3iuyHbIX (AKTOpPOB; XapakTep CMEILIEHUS
XUMHYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHErO BO3IACHCTBHS (IIPHHIIMII
Jle Illatenbe);

C()OPMUPOBAHHOCTh YMEHHUH XapaKTE€pU30BaTb XUMUYECKUE IIPOLECCHI,
JeKalie B OCHOBE IPOMBIIUIEHHOTO MOJyYEHUsl CEPHOM KHCJIOThI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYHCICHUS C HCIOJIb30BAHUEM
HNOHSTHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHHM ra3oB
IpU XUMHUYECKUX PEaKIUAX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

COPMUPOBAHHOCTh ~ YMEHMHM  COONIOAATh  NpaBWiIa  IOJb30BaHMS
XUMHUYECKOM mocynoil U 1a0opaTOpHbIM OOOpYJOBaHMEM, a TaKXKe IpaBHIa
oOpalieHusi ¢ BEIECTBAMH B COOTBETCTBUU C WMHCTPYKIUSMU MO BBITOJIHEHUIO
71a00paTOPHBIX XUMHYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh W BBHINOJHATH XUMHUYECKUI
HKCIEPUMEHT (pa3sIoKEeHHE MEepOKCHIa BOJOPOAA B MPUCYTCTBUM KaTajau3aTopa,
ONpENENEHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE PA3IMYHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOW pEaKIvy,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cynbQaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE 3KCIEPUMEHTANIbHBIX 3a/ad 0
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIaMU TEXHUKHU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIuu, IHTEpHET U IpyTruXx);

chOPMHPOBAHHOCTh ~ YMEHHMA  COOJIO/IaTh  TpaBWjIa  JKOJOTUYECKU
[eJIeCO00pa3HOro0 TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OINaCHOCTh BO3/IEUCTBUS HA JKUBBIE OPraHU3MBbI ONIPEIEIEHHBIX BEILIECTB, TOHUMAsI



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

Ui 00y4aroUUXcsi ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

IUISL  CIENbIX W CIa0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE MCHOJb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne undgpoBbie
/i Tema ypoka Beero Kontposabubie IIpakTnueckue 00paszoBaTeJbHbIE
padoTshI padoThI pecypenI
1 [IpenMert opraHuyecKkoil XuMuu, e€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs] OpraHUYECKUX
2 coenuHeHuil A. M. bytiepoBa, €€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o knaccudpukanum
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTnyeckasi) U TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINE 1
MPEJICTAaBUTENN ATKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIEH U NPOINUJIeH — MpocTeiine 1
MPEJICTAaBUTENN ATKEHOB
3 [IpaxTuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 metunoyraauen-1,3. [lomyuenue 1

CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI




AJIKHHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALIETUIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIrieBOJOPOIOB,
NPUHAAISKAIMX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOIYTHBIC HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB:

15 NPUPOIHBII ra3 v MOIYTHBIE HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponsHas pabota no pazaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKHE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbACTUT U alleTaTbACTH/I.
AueroH

91 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHas

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD)

CTCapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK

23 MPEJICTABUTENIN BBICIINX KapOOHOBBIX KHCIIOT

24 Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHE
CrnosxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX
3¢hupoB

26 Kupsl: runponus, mpuMeHeHue,
Ouosaoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaI.

27 Bakneiimue npenctaBuTeNN: IIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u 1memirono3a Kak mpupoIHbIe
MOJIUMEPBI
KontponbHas padoTa no pasneny

29 «Kucnopopacoaepxarine opraHnIecKue
COCIMHEHUS

30 AMWHBI: METHJIAMUH U aHUJIMH
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpraHWYECKHUE COCAMHEHUS, UX
Ounonoruueckoe 3HadeHue. [lenTuabt

32 benku xak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OcHOBHBIE METOIBI CHHTE3a

BBICOKOMOIJICKYJIAPHBIX COCIUHEHUH.




[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTYypalusi aToMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUSI aTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U X COCAUHECHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa B
pa3BUTHHU HAyKH

Crpoenue BeriecTBa. XUMUYECKasi CBS3b, €€

BUABI; MCXaHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,[[OpOI[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPUILIATENEHOCTD.
Crenenb okucneHusd. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTHHHBIE
Y KOJUTOUHBIE pacTBOPBL. MaccoBas 10is
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHEHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3THYHBIX
KJIaCCOB

Knaccudukanus XuMU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEIIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALCHUS SHEPTUU NIPU
XUMHYECKHUX PEaKIMIX

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DJeKTpoIMTHYECKas auccoruanus. [lonstue o
BOIopoJHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 35IEKTPOIM3€E PACILIABOB U
pacTBOpPOB coNeit

KontponbHas padoTa mo pazaeny
«TeopeTndyeckue OCHOBBI XUMHID)

14

Mertamibl, ux nosnoxkenue B [leprnoanueckoit
CHUCTEeMe XUMHUYEeCKUX eMmeHToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKue CBOUCTBa
METAJIJIOB




CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 HaIpsHKEHUH METaNIOB
XHUMHUYECKHE CBOICTBA BaXKHEHIIINX METaJIJIOB

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,
AIIOMUHUI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

18 XuMHUYECKHEe CBOMCTBA IIMHKA, JKejIe3a U UX
COCIUHEHUN
[IpakTuueckas padora Ne 2. "Pemenne

19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Metamib»"
Hemeramnbl, ux nonoxxenue B [lepuoguueckoit

20 cUcTeMe XMMUYecKux aiementoB /1. U.
MemnpeneeBa 1 0COOCHHOCTH CTPOSHUST aTOMOB
du3nyecKkue CBONCTBA HEMETAILIIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COE€TUHEHUI

93 XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KpEMHUS U
UX COCOUHEHUU

o5 [IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COE€IUHEHMI

26 O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110

teMe «HemeTtamnabely. BerauciaeHus mo




YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 HKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1
"HemeTtaibt"»

98 KonrtponbHas pabora no remMam «MeTtamibsl» U 1
«Hewmeramnb»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHUs
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepauHeHus. ['enernaeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHUYECKUX
BEIIECTB
Ponp xumuu B 00eCIIeueHUH YKOJI0TUYSCKOI,

31 SHEPreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEJIULIUHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 IIPUHIIAIIAX IPOMBIIIIEHHOTO MTOJIY4YEHHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MHpeE BEIIECTB U MaTepHajIOB

34 XUMHUS U 3J0pPOBBE UEIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



