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HOACHUTEJIBHAA3SAIINCKA

[IporpammMa 1O XUMUU Ha YpOBHE CpEAHEro oO0mero oopa3zoBaHuUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOi 00pa30BaTENBbHON MPOrPaMMbI  CpeTHET0 OoOIIero o0pa3oBaHUs
(®OIT COO), npencraieHHbix B  DenepanbHOM  TrOCyAapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuu mnpenojgjaBaHus
y4eOHOro mpeaMmeTra «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®denepanyu, peaanu3yolux OCHOBHbIE 00pa30oBaTEIbHbIE MPOrPAMMbl, HOCHOBHBIX
nonoxxeHud «Ctparerun pa3BuTus BocnuTaHus B Poccuiickoit denepanuu Ha
nepuon 10 2025 roxga» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996
-p.).

OcHOBY MOAXOAOB K pa3pabOTKe IMpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCOIUTAHUS U Pa3BUTHUS OOy4YaIOMIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» 1t 10—11 knaccoB Ha 6a30BOM ypPOBHE COCTaBUIIH
koHuentyanbHble TosioxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIEp)KaHusl, pe3yJbTaToB OOydeHHs U TpeOOBaHUM K YPOBHIO IOJArOTOBKHU
BBIITYCKHUKOB.

XHAMHAYECKOE oOpa3oBaHue, II0JIy4aeMOoe BBIITY CKHUKaMH
o011e00pa3oBaTeIbHON OpraHU3alluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CIY>)KHT 3aBEPLIAIOIIMM JTAallOM peaM3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU KacaloTCs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMHUPOBAHHSI MUPOBO33PEHUS U OOIIEH KyJIbTYpHbI
YeJI0BEKa, a TAK)KE 3KOJOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U MpUPOJHOHN cpene. Peanuzyercss xumuyeckoe oOpa3oBaHME OOydYarOlIUMXCs Ha
YpPOBHE CpeIHEero oOIiiero o0pa3oBaHHs CpeICTBAaMU Yy4eOHOro IMpeaMera
«XuMuA», cColepkKaHUE U MOCTPOCHHE KOTOPOIO OIPEAENIEHbl B IPOrpamme IIo
XUMHHU € YUETOM clielu(UKU HayKu XUMUH, €€ 3HAaU€HUS B MO3HAHUU MPUPOIBI U B
MaTepualbHOW XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOIIMX LENel U MPUHIUIIOB,
XapaKTEpPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpEeIHEero oOLIero
oOpazoBanust B Poccuiickoit deneparum.

XuMHsl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyrlo pojb B
COBPEMEHHOM IUBUIM3AIMHI, B CO3/JaHUM HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI.
Omna BHOCHUT CBOH BKJIaJ B (POPMUPOBAHKE PAIIMOHATBHOIO HAYYHOTO MBILIUICHHUS,B
CO3J]aHUE IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €JUHCTBE
OpUPOABl M YEJOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPY’KAOLIET0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTIMU PUMEHEHUSI.



TecHO B3aMMOJICUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W >KM3HU KaXJI0oro wieHa oOmectBa. CoBpeMeHHass XMMHUA Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHA Ha pELICHUE
m00anbHbIX TPOOJIEM YCTOMYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3/T0POBbSI.

B coorBercTBUM ¢ OOMMMM TEISIMH W TNPUHLIUIAMH CPEIHEro OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIil YPOBEHb
U3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaroumxcsi, HEOOXOJMMYI0 MM Uil  BbIpaOOTKM  MHPOBO33PEHUECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJIOJHKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTtaBistomumMu npeameTa « XUuMHUs SIBISIOTCS 0a30BbIe KYypChl—
«Oprannyeckas xumus» U «OOmas M HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUU M0 HEOPTraHWYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CHUCTEMblI 3HAHUW MPU W3YyUYECHHUH
npeaMera O00ecCreyrMBaeT BO3MOXKHOCTH PACCMOTPEHHS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3YYEHHI0 Yy4eOHOro wmarepuaiga M oOOyCJOBJI€HA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUM Ha  ONpeNeTIEHHBIX
TEOPETUYECKNX YpPOBHIX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCMHEHUN, a TaKX€ Ha YPOBHE CTEPEOXUMHUYECKHUX M  IJICKTPOHHBIX
MPEACTABICHU O cTpoeHuu BeunlecTB. CBeneHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOAOPOJIOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckoll XHWMHHU TNOJY4YarOT pPa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMS IEPBOHAYAIBHBIC
MPEJCTABICHUS O XUMUYECKOU CBSI3H, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKON PEaKIIUH.

[Tonq HOBBIM yriIOM 3peHUs B mpeaMmere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs W3YyYCHHBIH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
TEOPETUYECKUM MaTepuan U (AKTOJIOTUYECKHE CBEICHHS O BelIeCTBaX W
XUMUYECKOM peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIas W HeopraHuyeckas
XUMUS» OOYYarolUMCSl TPEIOCTaBISICTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEePUOINYECKOT03aKOHACOOIIETEOPETUUECKUXUMETOA0IOTUUECKUX TO3UIINH,



rIyOKe TOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMH 3TOro 3aKkoHa — OT
000011210111 H 10 0OBSICHSIONICH U POTHO3UPYIOIICH.

Ennnas cucrema 3HaHMN O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOWCTBAaxX W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpPOTEeKaHus JomoyHseTcs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICp)KaHMS, HMEIOMIMMHU KYJbTYPOJOTHYSCKUM ¢ MPHUKIIATHOM
XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO B3aMMOCBS3W XUMHUH C
JIPYTUMHU HayKaMH, PAacKphIBAIOT €€ poJib B IO3HABATEIILHOW W MPAKTHYECKOU
JESTETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKCHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUHM W MPAKTUUYECKUX TMPUIIOKCHUNH XUMHH, ITOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIICCTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBSI3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh WH(OOPMAIUIO U
MPUMEHATh ©€ JUIS TIONMOJIHCHHSI 3HAHWW, PEIICHUS WHTCUICKTYalIbHBIX W
AKCIIEPUMEHTAILHBIX MCCIEAOBATEIbCKUX 3a1a4. B memom comepikanne ydeOHOTO
npeaMeTa « XUMHUs» JaHHOTO YPOBHS U3YUEHUS OPUEHTHPOBAHO HaOPMUPOBAHUE
y 0OydJarommuxcss MHPOBO33PEHUYECKOH OCHOBBI JIsI TMOHUMaHUS (UITOCOPCKUX
UJeHl, TaKuX KaK: MaTepuajbHOE €JUHCTBO HEOPTaHWYECKOTO M OPTaHUYECKOTO
MHpa, OOYCIOBIIEHHOCTh CBOHCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM,
MMO3HABAEMOCTh MPUPOIHBIX SIBJCHUNW IMyTEM DKCIIEpUMEHTA U  PeIICHUS
IPOTHUBOPEUYMN MEXKIYy HOBBIMU (haKTaMHU M TEOPETHUYCCKUMH MPEINOCHUIKAMH,
OCO3HAaHHME POJIM XMUMHHU B PEIICHUU YKOJIOTHYECKUX IPoOJeM, a Takke MmpobiieM
cOCepeKEHNS DHEPTETHUECKUX PECYpPCOB, CBHIPHS, CO3JAHUS HOBBIX TEXHOJOTHHA U
MaTepHasoB.

B nmanme pemenus 3amad BOCIHUTAHMS, Pa3BUTHS M COIHMAIM3AINH
00yJarmuxcsl MPUHATBIC TPOrpaMMON MO XUMHHU TOAXOABI K OMPEICIICHUIO
comepKaHUsT W TIOCTPOCHUS TIpeAMETa MPeAyCMaTpUBAOT  (OPMHUPOBAHUE
YHUBEPCAIBHBIX YICOHBIX ACHCTBUH, MMEIOMNX 0a30BOE 3HAYCHHE JIAPA3TIAIHBIX
BUJIOB JICATEIIBHOCTH: pEIIeHUs Mpo0jeM, TMOWCKa, aHajiu3a M 0o0paboTKu
uHbOpMAIIK, HEOOXOAUMBIXUISI TMPUOOPETEHUs OMNbITa MPAKTHUYECKOW U
VICCIICI0OBATEIILCKON JIEATEILHOCTH, 3aHUMAIOIIEH Ba)XKHOEC MECTO B ITO3HAHUU
XUMHH.

B mpaktuke mnpenonaBaHus XUMHUU Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, PU ONPEACIICHUN
coJlepKaTeIbHOW XapaKTEPUCTUKHU TIIeJIe H3Y4YeHHUs TMpeaMeTa HampaBlIeHUEM
NEPBOCTECIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpHU3HAETCS (POpMUpPOBaHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOM
JIESTETLHOCTH YEeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTyphl. C
METOAUYECKON TOYKH 3PEHHUSI TAKOM IMOJAXOJ K ONPEACIICHUIO LENe W3y4YeHUS
IIpeaMeTa SIBISETCS BIIOJIHE OIPaBIaHHBIM.



CornacHOJaHHOWTOUYKE3PEHUATIIABHBIMULIEISIMUM3YYEHUATIPEAMETA
«Xumusi»aabazoBomypoBHe(10—1 1. )saBisiroTcs:

e (opMmHpOoBaHME CHCTEMBl XMMHMUYECKHX 3HAHMH KaKk BaKHEHIIeH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIHYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUHM XUMHH,
OCBOEHHUE SI3bIKAa HAyKH, YCBOCHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIGHHE C HCTOpUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opmHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUuid, HEOOXOMUMBIX [JIsI TPUOOpEeTEHUS
YMEHUN OpUEHTHUPOBAThCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHHIA,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HY;

e Pa3BUTUEYMEHUUHCIIOCOOOBIEATEIBHOCTH,CBI3aHHBIXCHAOIIOJCHUEMU
OOBSCHEHHEM XHMHYECKOTO HSKCHEPUMEHTA, COOJIOJEHUEM IPaBUI
0e301acHOro oOpanieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTuM, conepxaTenbHas XapaKTepUCTUKA LIeJIel U 3a/1ay U3yYeHUs
MpeAMETa B IPOrpaMMe N0 XMMUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUUC
HOBBIMHU IPUOpPUTETAMU B CHUCTEME cpefaHero obmiero oOpazoBanus. CeronHs B
IPENoaBaHUK XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOUYTEHUEIPAKTUYECKOM
KOMIIOHEHTE COJEp)KaHUs OOydyeHHUs, OPHEHTUPOBAHHON Ha MOATOTOBKY
BBIIIYCKHHUKa 00111e00pa30BaTeIbHOM OpraHu3aliy, BIAACIOIIEr0 HE Ha0OpoOM
3HaHWH, a (PYHKIIMOHAJILHOM TPaMOTHOCTBIO, TO €CTh CHOCOOaMU M YMEHHUSIMU
AKTUBHOTO MOJYyYEHUS 3HAHUN U MPUMEHEHUS UX B PEANbHOW KU3HM JJIs1 PEIICHUS
NPAKTUYECKUX 3a]a4.

B cBf3M ¢ 3TUM Mpu U3yyeHUHM IMpeaMmeTa «XUMHS» JOMHUHUPYIOUIEE
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4UH, KaK:

aganTanus 0O0y4arolUXCcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOLLEIOCS MHUPA,
(bopMHpOBaHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHHEM;

dopMupoBaHue y OOYyYalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMITETEHILIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [JIs Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: pElIeHus MpolJieM, MOoucKa, aHajau3a U 00padoTku MHGOpMaIIUH,
HEOOXOMUMBIX Ui NPUOOPETEHHsI OMbITa MAESTENbHOCTH, KOTOpas 3aHUMaeT
BaKHOE MECTO B IO3HAHWUU XUMUH, a TAK¥KE JUIsl OLIEHKHU € MO3ULUUIKOJIOTHYECKON
0e30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IMPOLIECCOB Ha
OpraHu3M YeJIOBEeKa U NPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, MHTEIJIEKTYAJIbHBIX U TBOPYECKUX
CITOCOOHOCTEM 00YUarOIIMXCsI:CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATHHOBBIC
3HAHUA 10 XMMHUU B COOTBETCTBUU C )KM3HCHHBIMH MTOTPEOHOCTSIMHU, UCTIOIB30BATh
COBpPEMEHHBIC MH()OPMAIIMOHHBIE TEXHOJIOTHH JIJIs TIOMCKA M aHaJInu3a Y4yeOHOU U
Hay4YHO-TOMYJISIPHON MH(DOPMAIIMN XUMUYECKOTO COJICPHKAHUS;

dbopMHEpOBaHUEHNPA3BUTHEYO00YYAIOIINX CAACCOITUATUBHOTOMIIOTHIECKOTO
MBIIUICHUS, HA0TF0JaTEIbHOCTH,COOPaHHOCTH,aKKYPATHOCTH,KOTOPHIEOCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NPH ITUIAHUPOBAHHUU U TPOBEACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJaromuxcsi YOSKIEHHOCTH B TyMaHHUCTUYECKON
HaMpaBJICHHOCTH XUMHH, €€ BaXKHOW POJM B PEIICHUU TI00AIBHBIX MPOoOIeM
pPalMOHAIBHOTO MPUPOIOTIOJIb30BaHMS, TTOTIOJIHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHECHHSI TPHUPOJHOIO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHUS K TPHUPOJE M CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHHUS OIIbITa
WCTIOJIb30BaHUS TOJYYEHHBIX 3HAHUM JUIsl TPUHSITUS TPAMOTHBIX PEIICHUM B
CUTYAaIUsIX, CBI3aHHBIX C XUMUUYECKUMU SBJICHUSMH.

B yueOHOM miaHe cpeaHero oOmero o0pa3oBaHHS MpEAMET «XUMHUS»
0a30BOro YpOBHSI BXOJIUT B COCTaB IpeaAMeTHOMN obsactu «EcTecTBeHHO-HAay4YHBIC
MIPEAMETHD».

OOG1iee ynCa09acoB, OTBEASHHBIXJIA U3YYCHUS XUMHUH, Ha 0a30BOM ypOBHE
cpeaHero obmiero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COILEP KAHUEOBYYEHMUA
10 KJTACC
OPTAHUYECKASAXUMUA

TeopeTu4ecKHEeOCHOBBIOPTAHUYECKOUXUMU U

[Ipenmer opraHn4ecKor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEPUANOB. Te€Opus CTPOEHUS OPTraHHUYECKUX
coenuHeHuitA. M. BytnepoBa, e€ocHoBHBIeNONOXKEHUS. CTPYKTYpPHBIE(OPMYIIbI
OpraHMYeCKUX BelecTB. [omomorusi, wu3zoMepus. XuMH4YecKas CBSI3b B
OPTraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenue o KilaccU(pUKALMK OpraHnyeckux BemiecTB. HoMeHkmarypa
OpPraHUYeCKUX COEAMHEHUM (CHUCTEeMaThuyecKas) W TpPUBHAIbHBIE Ha3BaHUS
BOXKHEUIIINX MPEACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX MPEBPAILICHHII:
O3HAaKOMJIEHHE C OOpa3llaMd OpPraHMYEeCKUX BEHIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJl OpPTraHWYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE AEMOHCTPAILMOHHBIX OMBITOB IO MPEBPAIIEHUIO OPTAHUYECKUX BEIIECTB
P HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHMYECKHMU psan. MeraH u dTaH —
MPOCTEUIINE TPEICTABUTENN alKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOWCTBA
(peakuuy 3aMeIIEHUs] U TOPEHMS), HAXOXKICHUE B TMPUPOJE, IOJIYyYECHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTUYECKUHN psAll. DTUIIEH U MPOMWIEH —
MPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUJApATALMM, OKUCICHUS U
MOJIMMEPU3ALINH ), IOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamauen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOWCTBa (peakiusi mojaumepusaiuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

ATJKHUHBI:COCTaB U OCOOCHHOCTU CTPOCHUS, TOMOJOTHYECKUN Psil. ALlETUIICH
— TMPOCTEHINNNA TPEICTABUTENh aJIKHMHOB: COCTaB, CTPOCHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIpATALINH,
TOpEHHS ), MOJyYeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocra, crpoeHue, GU3NYECKME M XUMHYECKHE CBOICTBa
(peakuuy rajOreHUPOBAHUS U HUTPOBAHHUS), IOJIYUYEHUE U MpUMEHEHUe. 101yon:
cocmas, cmpoeHue, (uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUAUHUMPOBAHUSL), NOTyYeHueunpumererue. TOKCUIHOCTh



apeHoB. ['eHeTMYecKkass CBS3b MEXAY YIVIEBOJOPOAAMH, NPUHAIIEKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTIIEBOAOPOIOB. [IpHpoaHBIi Ta3 W IONMyTHBIE
HeTsaHbie Ta3pl. HeTh 1 e€ mpoucxoxaenue. Crnocobsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMHUYECKHM, KaTaJuTHUYeCKuil), nuposu3. I[IpoaykTsl
nepepaboTKku He(TH, UX IPUMEHEHHUE B NPOMBIIICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
03HaKOMJIEHMECO0pa3LaMUILIACTMACC,KaydyKOBUPE3UHBI, KOJUIEKLIH
«Hedptp» u  «Yromp», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUUYECKON pabOThl: MOIyYEHHUE STUIICHA
Y U3y4YE€HUE €T0 CBOMCTB.

PacuérHpiezanaun.

Bbluncnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa,
KOJINYECTBA MCXOAHOTO BEHIECTBA WJIM NMPOAYKTA PEAKLIHH IT0 W3BECTHBIM MAacCCeE,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamueopraHnyecKuecoeIuHeHus

IIpenenbHBIE OQHOATOMHBIE CHUPTBL. METaHON W 3TaHON: CTPOCHUE,
(¢usznyeckue MU XHWMUYECKHE CBOMCTBA (pEakUUMM C AaKTUBHBIMU METaJUIAMHU,
raJIOr€HOBOJOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBA3M MEKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaroMHble  COUPTBL. OTWIECHIJMKONb W  TJIMLUEPUH: CTPOECHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO HIEIIOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklys Ha MHOTrOaroOMHble cnupThl). [leficTBue Ha
opranusM yenoBeka. [[pumenenne rmmuepruHa v STUIIEHTIUKOJIS.

DeHOJI: CTPOCHUEMOJIEKYJIbL, (PU3NIECKUEUX UMUYECKUECBOMCTRA.

Toxcuunoctbdenomna. Ilpumenenuedenona.

Anmpnerunpl U Kemowuwvl. DopManmpaerun, aneTanbACTHHA:  CTPOECHUE,
du3nueckue M XUMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIUH), IOJTYyUYEHUE U IPUMECHEHHE.

OnHOOCHOBHBIE TIPeeTbHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS MYKCYCHAsI
KHCJIOTBI: CTPOCHHE, (PU3NIECKHE U XUMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIMeE ISt
Kjlacca KHUCJIOT, peakmus dTepudukanuu), TMOJIydeHHEe U TMPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KHCJIOTHI KaK MPEICTAaBUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnple 3puUphl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [‘waponms
cnoxHbIXdupoB. Kupsl.I unponusxupos. [ Ipumenennexupos. buonornueckas
POJIb KUPOB.



VYrineBompl:  cocTtaB, KjaccUUKAIUs  yriaeBoAoB  (MOHO-, JAW- W
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMHUYECKHE CBOMCTBa (B3aUMOJCICTBUE C
ruapokcugom meau(ll), okucieHue amMmmMuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HAXOXKICHHE B NPHUPOAE, NPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTO3a KaK U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
neunono3bl.  du3MUeckue M XMMHYECKHE CBOMCTBA Kpaxmaya (TUApPOIM3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB W HUX MpEeBpaIleHUil:
MIPOBE/ICHUE, HAONIOACHUE M OMHCAHUE JIEMOHCTPALIMOHHBIX OMNBITOB: TOPEHUE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcunoM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOJICHCTBHE TJUIIEPUHA C
ruapokcusiom menu(Il)), anpaerugoB (OKucICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3ammozeiicTBHE Kpaxmana ¢ HOAOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie3amgaun.

Bbluucienuss mo ypaBHEHUIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WJIM MPOAYKTA PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

A3oTcoaepkalmeopraHn4ecKuecoeIMHEHNUS.

AMUHOKHUCIOTHI Kak aMpoTepHble opraHndeckue coequHenus. dusnueckuen
XUMHUYECKHE CBOICTBA aMMHOKUCIOT (Ha Mpumepe TIiuuuHa). buonoruueckoe
3Ha4YE€HUE aMUHOKHCIIOT. [lenTunapl.

benku Kak NOpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAsg M TPETHUYHAsl CTPYKTypa OenKkoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

DKCliepUMEHTAIbHbIE METObl H3Y4YEHHs BELIECTB M UX INPEBpaIlCHUN:
HaOI0CHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OeNIKOB Npu
HarpeBaHUM, LIBETHBIE PEAKIIMH OEIKOB.

BbicokomoliekyJisipHbIecOeINHEH Usl

OCHOBHbIE MOHATHSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUHU, CPENHSS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOAbBl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUN —
NOJIMMEPHU3ALIMS U TOTUKOHACHCAIHS.

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MpEeBpalleHUIl:
O3HAaKOMJIEHUE ¢ 00pa3liaMu HPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4qyKOB.

MeXnpeaMeTHBIECBS3H.



Peannzanusimexnpe IMETHBIXCBA3EUNTPUA3YYEHUMOPTaHUUYECKOMXUMUNB
10 kimacce OCYLIECTBISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTHM, TAK W TOHSTHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHUA: SBJICHUE, HAYYHBIN (PakT, runoTesa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kilaccu(ukaius, MepuoIudHOCTb, HaOII0IeHUE,
MU3MEpPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

®u3uka: MaTepus, DOHEpPrus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YypPOBEHb, BEILIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHE
BEIECTBA, (DU3NICCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocHuHTE3, OMOJOTUYECKH aKTUBHBIC BeliecTBa (OETKU, YTJIEBOIBI, KHUPBHI,
(epMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILJIMBO,
peCypCBI.

TexHonorus: NHUILEBBIE MPOAYKTbI, OCHOBBI PALUHAOHAIBHOIO ITUTAHUSA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIPEINapaThl, MATEPUAIIbl U3
HWCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBINAANHEOPI'AHUYECKAAXUMUA

TeopernueckneoCHOBbIXUMHHU

XUMUYECKHM dJeMEHT. AToM. Sapo aroMa, H30TONBI. OJIEKTPOHHAsS
000J109Ka. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ileproguyeckoil cucTembl
xuMuueckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB H
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPyIIaM U MEePUOaM.
3HavueHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUIbl XMMHUYECKOH CBSI3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTajinueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMHUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
aKkienTopHslii). BogoponHas cBsi3b. BaneHTHOCTb. OJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJIIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTATUNIMYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TouarueonucnepcHbIxcucTemax. ICTHHHBIENKOJITOU AHBIE PACTBOPHI.
MaccoBasiiosIBEIeCTBaBPaCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxknatypa
HEOPraHMYEeCKUX BEIIECTB. [eHeTMyecKas CBA3b HEOPraHWYECKUX BEMIECTB,
MPUHAIIEKAIUX K PA3JTUYHBIM KJIACCaM.

Xumudeckass — peaknua.  Kimaccmpukanmss XUMHYECKMX — peakmuii B
HEOPraHMYECKOW M OpPraHMYeCKOM XMMHH. 3aKOH COXPaHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT pa3nudHbIX (hakTopoB. OOpaTHUMBbIC
peakuuu. XUMHYECKOe paBHOBecue. DakToOppl, BIMAIOIIME HA COCTOSHUE
xuMu4eckoro paBHosecus. [Ipunnnn Jle [lartense.

OnekTpoiutuueckasauccounanusi. CunbHblencnaobiediekTpoautsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKuCIUTENHEHO-BOCCTAHOBUTEIBHBIEPEAKIINY.

DKCNEPUMEHTAIbHBIE METOJbBl M3YYEHHUS BEIIECTB W HUX NPEBPALICHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMHYeCcKUX 3ieMeHToB [, U.
MenneneeBay, U3y4eHHUE MoOJIENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OTNHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE TIEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOpPA, PEaKIUH HMOHHOTO OOMEHA),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHUE pa3inuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakium».

Pacuérnrie3angaun.

Pacuétel 1O ypaBHEHUAM XUMHUYECKHX PpEAKIHM, B TOM HYHCIE
TEPMOXUMHUYECKUE PACUETBI, PACUETBHl C HCHOJIb30BAHUEM IIOHATUS «MAaCCOBas
JIOJISI BELIECTBAY.

Heopranuveckassxummst

Hemeramner. Ilonoxxenune HemerauioB B llepuomuueckoi  cucreme
xuMuueckux sjaeMeHToB J[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
dusznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HAa MpuMepe
KHCJIOPOJa, cephbl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BA)KHEUIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) W HX  COeAUHEHUW  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmMeHeHnEeBaKHENIIIMXHEMETATUIOBUUX COCTMHEHU M.



Merannel. Ilonoxxenne meramnos B Ilepuoandeckorn cucTeMe XHMHYECKHX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOYEK
aToMOB MeTaiioB. O01mue dusndeckre cBoiicTBa MeTauioB. CruiaBbl METaJIIOB.
DJIEKTPOXUMHUYECKUH PSiJT HAMPSIKEHUN METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXKHEWILMX METAUIOB (HATPHUM, Kaluil, KaJlbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOGmue crmocoObl MOJydeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANbHBIE METOJbI M3YyYEHHUS BEHIECTB W HMX MPEBpAIICHUN:
M3yYCHHE KOJUICKIUU «MeTallibl M CIUIaBbl», OOpa3llOB HEMETAJIOB, PELICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJIOJIEHUE U OIMCAHUE JEMOHCTPAIUOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aMMOICHCTBUE THJAPOKCHIA AIFOMHUHUS C PACTBOPAMH
KHCJIOT U IIeJI0Ueh, KaueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

Pacuérnrie3amgaun.

Pacuétsl macchl BemiecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIUHU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
Y3 BEIIECTB UMEET ITPUMECH.

XHUMUSINKU3Hb

Ponp xuMuu B 00ECIEUEHUM DKOJOTUYECKOU, SHEPTreTUUECKON U MHUILEBOU
0€30IacHOCTH, Pa3BUTHUM MeAUIUHBL. [lOHSATHE O HAy4YHBIX METOJax IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [TPOMBIILICHHOTO
MOJTyYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIBHBIE
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KEepaMuKa,
MaTepUIbl I AJICKTPOHUKH, HAHOMATEPHUaJIbl, OPTaHUYECKUE U MHHEPAIbHBIC
ya00peHHUS.

XuMHsL ¥ 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIIOJb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 6€30MacHOTO UCIOJIb30BAHUSI MTPENapaToB OBITOBOM XUMUUB
MOBCEIHEBHOM JKU3HMU.

MeXnpeaMeTHBIECBS3H.

Peanuzamuss  MeXnpeaMETHBIX  CBsi3ed TpU  HM3YyYeHUH OOmIed U
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISETCA Yepe3 MCIOIb30BAHUE Kak
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUH, TaKk W TIOHSATUM, SBJISIFOLIUXCS
CHUCTEMHBIMU JJIS1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAay4dHBIM (akT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(uKalus, TMepPUOJUIYHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



®dusnka: Matepus, SHEPrus, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAJJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI UX
MU3MEPEHHUsI, CKOPOCTb.

buonorus: kinerka, opraHusM, OJKocHcTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpPTaHH3ME.

[eorpadusi: MUHEpabl, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOIIAEMBbIE, TOIUIUBO,
PECYpCHI.

TexHoNOTHS: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLTypPIHs, MPOU3BOJICTBO
CTPOMTENBHBIX MAaTEPHUajOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
NPOMBINIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpUaoB,
AIIEKTPOHHAS IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIEPE3YJIBTATBI

®I'OC COO ycranaBauBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHS
00Oy4alomMMUCA TPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM W OpeaAMeTHbIM). HaydHo-mMeTonnyeckoil OCHOBOW I
pa3paboTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
oOpa30BaHMUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHsD» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKONW Tpa)JTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIICHUIO;

HaJIM4YHEMOTHUBAILIMMKOOYYEHHIO;

LEJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJACTBOBATHCS B CBOEU
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMHU, MPHUCYLIUMHU IIEJIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Ke MPAaBOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUs MpeaMeTa «XHMHS» JTOCTUTAOTCS B
€IMHCTBE Y4YeOHONH U BOCIUTATENILHOM JAESITENbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HUAeallaMd POCCUKCKOr0 TIpakJaHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMud U TpaBWIaMH  IOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IMpolieccaM
CaMOIIO3HAHUA, CaMOPA3BUTHA M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTH
oOyyJaronuxcsi.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS»  OTPaKaroT
c(OPMHUPOBAHHOCTh OMNbITA MO3HABATEILHON M MPAKTUYECKON NE€ATETbHOCTH
oOyJaromuxcs Mo peav3aluy MPUHITHIX B 00LIECTBE LIEHHOCTEN, B TOM UYHCJE B
YacTH:

1) rpaskIaHCKOrOBOCTIMTAHMS:

OCO3HaHUs 00YYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBa)KEHUS K 3aKOHY W IPABOIOPSIIIKY;

NpEJCTaBICHUs] O COIMAIbHBIX HOPMax M TpPaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIIBHOCTU MpU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUE€OHBIX U TMO3HABATEIbHBIX 3aJlay, BBHIMOJIHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHbIX BUAOB YUYCOHOU AESTEIBHOCTH;

2) MATPUOTHYECKOTOBOCTIUTAHMSI:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIuIo
OTEUECTBCHHOU XUMUMU;

YBaXEHHUsSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
MIPUMEHEHUSI XMUMHH, OCO3HAHHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pe3yJIbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e MHPOpPMaLUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOTOBOCIIUTAHMSI:

HPaBCTBEHHOTI'OCO3HAHMUSI,3THYECKOTOTIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XMMUUYECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJIECHUE M ITOCTYIIKM CBOMX TOBapUUIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) ¢popMUPOBAHUSKYJIbTYPHI310POBbSI:

MOHMMAaHUSl IEHHOCTEH 3J0poBOTO0 U Oe3omacHOro oOpasza >KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBuiI 0€30MacHOro OOpalleHusi C BellecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHUMAHUSl LEHHOCTUM TpaBWI HMHAMBUAYAJBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAaHMS TOCJEACTBUNA M HENPUATUS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOTrOBOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIbCKOM
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE€3HOM, TBOPYECKOM W JPYruxX BHAAX
NESITENIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pELICHUU MPAKTHYECKUX 3a]ad
COIIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUCHHUIO MPOGeCcCruil pa3IudaHoOro pojia, B TOM
YHUCJIE HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXEHHUS K TPYHy, JIIOIAM TPyJa U pe3yibTaTam TPYIOBOU AEATEIbHOCTH,

TOTOBHOCTUKOCO3HAHHOMYBBIOOPYUHIUBUIY AIbHOUTPACKTOPUH
oOpazoBanusi, Oyayuied mnpodeccuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOTHYECKOTOBOCTIUTAHUSI:

AKOJIOTUYECKU II€JIECO00pa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUsl TJIOOATBHOIO XapakKTepa HKOJIOTHYECKUX MpoOsieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPENbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJB30BAHUA JOCTIKEHUA XUMHH IS
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JEUCTBUM, IPUHOCIIIMX BpEeld OKpYyXkKaroLen
IPUPOAHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE JKOJIOTUUYECKHE
IIOCJICACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATh UX;

HaJIMYUs Pa3BUTOTO IKOJIOTMYECKOTO MBILIICHUS, YKOJIOTMYECKOU KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI MMM B MO3HABATEJIbHON, KOMMYHUKATHUBHOW M COLHAIBHOMN
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSTH HUJICOJOTUU
xemopoouu;

7) IEHHOCTHHAYYHOT OTIO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeUU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ poJiiu B
(GbopMHpPOBAHMY PALMOHATBLHOTO HAYYHOTO MBIINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
NPEICTaBICHUS 00 OKPYKAloIIEM MHUpE KaK O €IUHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MPOOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0CO0OM 3HAYUMOCTHM XMMHUHM JUISI  COBPEMEHHOMU
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HANPABJICHHOCTA W BAXXHOW POJU B
CO37IaHUU HOBOW 0a3bl MaTePUATILHON KYJBTYPBI, PEIICHUN TJIOOAIBHBIX MPOOIIeM
YCTOWYHMBOTO PA3BUTHUS YEJIOBEYECTBA — CHIPbEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECIICYCHUN YCIOBUM
YCIEUTHOTO TPY/Aa U SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXKIOTO WICHA0OIeCTBa,;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MMO3HAHUS, UCTIOIh3YEMBIXBECTECTBEHHBIXHAYKAX,CTOCOOHOCTHHICTIONH30BATh



MoJIydyaeMble 3HaHMS IS aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
POUCXOMIAIIMXBHEM U3MEHEHUN, YMEHUS JeIaTbOOOCHOBAHHBIC 3aKJIIOUYEHUSI Ha
OCHOBE HAy4dHbIX (AKTOB © MMEIOIIMXCS JIaHHBIX C LEIbI0 MOJIyYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHYECKUE 3HAHUS I
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEPECAKIO3HAHUIOUHCCIIEI0BATENBCKONIEATEIHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HEMpEephIBHOMY 00pa3oBaHUIO U
caMo00pa3oBaHUIO0, K AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHHM IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B pa3auuHbIX chepax npodeccuoHaIbHOM

NEeATEIbHOCTH.
METAIIPEIMETHBIEPE3YJIBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4EOHOTOo IpeaMera «XuMus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIE  JUISI  (OPMHPOBAHUS  MHPOBO33PCHUS  OOYUYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCHU(PUKY METOIOB IO3HAHUSA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHHC,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeA0OBaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIC yUeOHBIC NEUCTBHS (TO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

pEryJsiTUBHBIE), o0ecreunBarome (dbopmHpoBaHue (GyHKUHOHATBHOU
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroIXCs;
CHOCOOHOCTh 00yyaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PECHUECCKUE 3HAHUS M yHUBEpPCAJIbHBIC YUeOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMA U PETYyJISTUBHBIMU
JICUCTBUSIMH.

OgJagenue YHUBEPCAJIbHBIMHA y4eOHbIMH NMO3HABATEJILHLIMH
JefiCTBUSIMU:

1) 6a3oBbleJIOrHYeCKUeAeiCTBHS:

CaMOCTOSITEJIBHO  (OPMYyJIMPOBaTh W aAKTyaJIM3WpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPEACNSTh LEMU JESITEIbHOCTH, 3aJaBasi mnapameTpbl W KPUTEPUH MX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaThIIPUOCBOECHUM3HAHUUTTIPUEMBLIOTHYECKOTOMBIIILICHUS—
BBIJIEISAThXAPAKTEPHBICTIPU3HAKUTIOHA TUHNY CTAHABIMBATHUX B3AMOCBSI3b,



WCIIOJIH30BaTh COOTBETCTBYIOMINE TOHSTHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHWUS W KPUTEPHH I KIACCH(PUKAIMKA BEIICCTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABJIMBAaTh NPUYUHHO-CIECACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXJIeHus (MHIYKTUBHbBIC, JI€yKTUBHBIE, IIO
AQHAJIOTHH), BBISIBISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAKOBBIC)MOIEIIN,ITPEOOPA30BBIBATEMOICIIbHBICTIPEACTABICHUSI—XUMUYECK U
3HaK (CMMBOJI) 3JIEMEHTa, XUMUYecKas popMyia, ypaBHEHHE XUMUYECKOUpPEaKIINU
— MPU PELICHUM Y4YEOHBIX TMO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHAThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JJIsl BBIABJICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BBIEHCCIIEI0BATEILCKUEIEHCTBHS

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHHUS BEIIECTB U XUMHYECKHX
peaKumii;

bopMyIIMPOBATHICTNN3AIAUUUCCIICI0BAHUS, UCTIOIB30BAThIIOCTABIICHHBIE U
CaMOCTOSTENbHO CPOPMYJIMPOBAHHBIE BOIMNPOCHl B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI i1 (DOPMHUPOBAHMS THUIIOTE3I 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSI W  MPOBEACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (popMyIupoBaTh
00001IEHUSMBBIBOABIOTHOCUTEIILHOIOCTOBEPHOCTUPE3YILTATOBUCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENIbCKOM U MPOEKTHOM
NEATEeIbHOCTU, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB pEIICHUs MNPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3InyHbIX
METOJI0B [IO3HAHU.

3) padoracundopmanueii:

OPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX HHPOpMaIuu (HAy4HO-
MOMyJIIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHbBIC IOCOOWS,
pecypcbl lHTepHeTa), aHamM3upoBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOPM
npeACTaBIeHUsI, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;



(dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wuHPOpPMALIUK, HEOOXOAWMOW ISl BBIMOJHEHMS Y4YEOHBIX 3ajaad
onpenenEHHOro TUIA;

MpuoOpeTaTh OMBIT HCIHOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYI0  (GOpMYy  MPEACTABICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM SA3BIK B KayecTBE CpejAcTBa NpH padoTe C
XUMUYECKON wuHpoOpMaIeil: TpUMEHSATh MeXIpeaMeTHble (dusuyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (JOpMYIIbl, aOOpEeBUATYPbI, HOMEHKJIATYPY;

WCIIOJIB30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISTHOCTH.

OBy1aeHNeyHNBEPCATbHBIMUKOMMYHUKATUBHBIMH/IEICTBUAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI€ IUAJIOTa W/UITN
JTUCKYCCHHW, BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOy YCHHBIXCAMOCTOSTEIbHOMITMCOBMECTHOCOCBEPCTHUKAMH ~ TTPUBBITIOTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO HUCCIEIOBAaHUIO CBONCTB
U3y4aeMbIX BEIIECTB, pealn3alid y4eOHOro MpoeKTa u (HOpMyIUpOBaTh BHIBOJIbBI
M0 pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHMS IO3UIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBi1ajeHNeyHUBEPCATBLHBIMUPErYJISITUBHBIMUIEHCTBUSIMU:

CaMOCTOSTENIbHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NEeATEIBbHOCTh, Ompenensis e€ Iead W 3a7add, KOHTPOJUPOBaTh M IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpejiaraéMblii  alfOPUTM  JIEUCTBUM TIpH
BBITIOJIHEHUM YYEOHBIX M UCCIIENOBAaTEeIbCKUX 3a/ad, BHIOMpaTh Haunbosee
¢ exTuBHBIN Ccrnoco0 HMX penieHuss ¢ y4ETOM TOJNyYeHHUs HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOAaHAIN3aH
CaMOOIICHKH.

INPEAMETHBIEPE3YJIBTATHI

10 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUSA Kypca «OpraHudeckas XuMUsD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XHMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpPA, POJM XHMUHA B TIO3HAHUMU SIBJICHUU



npuponbl, B  (POPMHPOBAHMM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAIBHOUTPaMOTHOCTH,HEOOXOTUMOMIIAPEILICHUATIPAKTUUECKUX3a0ad U
HKOJIOTMYECKH OOOCHOBAHHOTIO OTHOIIEHHSI K CBOEMY 3/I0POBBIO WU IPUPOIHOM
cpene;

BJIQZICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000J104KaaTOMa,MOJIEKYJIa,BaJIECHTHOCTb,  AJIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opMmyisa (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSpHas
Macca, MOJIAPHBIM OOBEM, YIIEPOAHBINM CKeleT, (QYHKIHMOHAIbHAS TpyIIa,
paauKan, U30Mepus, U30MEPbl, TOMOJIOIMYECKUI psAl, TOMOJIOTH, YIIEBOAOPOIbI,
KHCIIOPOJ, M a30TCOAEpKAUIUE COCAUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHH; MHPOBO33PEHUYECKHUE 3HAHUA,
JeXallie B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, IMOJIYYEHUH U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEMILIMX OpPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,

c()OPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPU
OMMCAHUM COCTaBa, CTPOCHUSI U NMPEBPALIEHUI OPraHUYEeCKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHHM HCIHOJB30BaTh XWMHUYECKYI0 CHMBOJMKY MJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
GopMya OpraHMYEeCKMX BEUIECTB W yPABHEHUH XUMHYECKUX PpPEaAKIUH,
M3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAMICKHOCTh H3YUEHHBIX
OpraHMYeCKHMX BEUIECTB II0 MX COCTaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne COoeauHEeHUN (YrJIeBOIOPOIbl, KHCIOPOJ U a30TCOJAEpIKaIIUe
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cuctematnyeckoii HomeHkiatype (IUPAC), a Takke NpUBOAUTH TpHUBUAIbHBIC
Ha3BaHUS OTACJIbHBIX OPraHUYECKHUX BEIIECTB (ITWUJIEH, NPOIWJIEH, ALETUIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (EeHOoJ, (opManbIerui, aneTalblerull, MypaBbHUHAas
KHUCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAs! KMCIIOTa, CTEApUHOBAsI KUCIOTA, TIIH0K034,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TIUIMH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENEISATh BHUIBI XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTtieposa ais o0bsACHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOPMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHUE,
du3nUecKkue W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, JTUJICH, MPOMWIEH, AalleTHJICH,
Oyranuen-1,3, metundyranuen-1,3, O€H30JI, METAHOJ, 3TaHOJ, ATHJICHIJIUKOJb,
[JIALEpUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCYCHas KHUCJOTHI, IJIIOKO3a,
KpaxmMaJl, [eJUII0JI03a, AMUHOYKCYCHAs KUCJIOTA), WUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKJYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOJIHOTO
ChIpbs (HEPTh, IPUPOAHBIN Ia3, Yrojb), CHOCOOBI UX MEpepabOTKH UIPAKTUIECKOE
MIPUMEHEHUE TTPOTYKTOB NEPepadbOTKH;

c(hOpPMUPOBAHHOCTh YMEHHUN TMPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIIECTB WJIU IPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAaHMM 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMbIX B XUMHUH MPU W3YUYECHHUH BEUIECTB U
XUMUYECKUX SBJICHUM (HAOIOICHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJCIUPOBAHNUE),
UCIIOJb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C BEIIECTBAMHM M UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHMI COOJIIO/IaTh TIPaBUIIa MOJIb30BAHUS XUMUYECKOM
nocyJ0M 1 71abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATh XUMUYECKUM
AKCIEPUMEHT(IIPEBPALLCHUSIOPTaHUYECKUXBEIIECTBIPUHATPEBAHUHN, I0TTyYCHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEaKIIMM OPraHUYECKUXBEIIECTB,
JieHaTypaiys OeJIKOB IPU HAarpeBaHUM, IIBETHHIE PEAKIIUU OCIKOB) B COOTBETCTBUU
C TpaBUJiaMU TEXHUKH O€30MacCHOCTU Tpu OOpallleHUH ¢ BeEIIeCTBAMH W
7a00paTOPHBIM  O0OpPYZOBaHUEM, TPEIACTABISATh PE3YJNbTAThl  XUMHYECKOTO
dKCTIepUMeHTa B (GOpME 3amuch ypaBHEHUW COOTBETCTBYIOIIMX pEAKIUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh yMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(opMaIMio, TMOMy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, UaTepHeT u npyrux);



chOPMHUPOBAHHOCT, ~ YMEHHH  COOMIOAAaTh  MpaBWIa  IKOJOTHYECKU
1eaecoo0pa3Horo TMOBEACHUsT B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJISIX
COXpaHEHMsSI CBOETO 3/I0POBbSI U OKpPYKAIOIIEH MPUPOJHOW CpPEabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OMNPEACIEHHBIX OPraHUYECKUX
BeIlleCTB, moHUMAas cMbica mokazarens [IJIK, moscHsATh Ha mpuMmepax CrIoCOOBI
YMEHBIICHUSI W NPEJOTBPAICHUS WX BPEIHOrO BO3ACHCTBUS HA OpraHu3M
YEJI0BEKa;

Ul OOYYaroIMXCsl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMCHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHHUS BEIIECTB H
XMMHUYECKUX SIBJICHUN;

JUISL CIIETBIX M CJIA0OBHUIAIIMX OOYyYaloOIMXCS: YMEHHE HCI0JIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XuMMHUYeCcKuX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUYECKOHM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpPa, POJIM XHUMUUA B TIO3HAHWHU SBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOUTPaMOTHOCTU,HEOOXOTUMONIISIPEIICHUSTTPAKTUUECKUX3a1ad U
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IIPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOTIIOJIATalOIINe MOHATHSA (XMMHYCCKHAN DJIEMEHT, aToM, HM30ToIm, s-, pP-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJSIPHBI O0OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHas, HOHHAs, METAJNIMUECKasi, BOJIOPOJIHAS ), KPUCTAJUIMYECKasIpeIIETKa,
TUNBl ~ XUMHYECKHUX  pPEAKIHM, PACTBOP, JJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JIUCCOLMAIMS, OKHUCIHUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMUYECKOW peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Juccounanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHECHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIN SI3bIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JIKAIIME B OCHOBE IMMOHUMAHMUS MPUUYUHHOCTH M
CUCTEeMHOCTH XUMHWYECKUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEIIOBEKA,



c(hOPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS MPU
ONMCAaHUH HEOPTraHUYECKUX BEIMIECTB U UX NPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHH HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJIHMKY JIJIS
coctaBlieHUs (GOpPMyJ  BEIIECTB W ypPaBHEHUH  XMMHUYECKUX  PEaKIIHM,
cucteMatuyeckyto HomeHknaTypy (IUPAC) u TpuBHanibHbIE Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid ra3, YTIJIEKUCIBIM ra3, aMMHak, TaméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUM OIMPEACIIATh BaJCHTHOCTh M CTEIEHb OKUCIICHHMSI
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUINYECKas, BOJOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
COCIMHECHUIM;

c(hOpMHUPOBAHHOCTH yYMEHUM yCTaHaBJINBATh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeAciICHHOMY Kiaccy/TpyIe
COCIMHEHUM (TMPOCThIC BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUIbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICH MEPUOIUYECKOr0 3aKoHa J1.
N. MenzeneeBa HIEMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIBbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUU;

c(hOPMHUPOBAHHOCTh yYMEHUW XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JieMeHTOB |—4 mnepuonoB Ilepuoguyeckoil CHCTEMBI
xuMuueckux sjemeHToB JI. M. MenneneeBa, WCIONB3YysS MOHATHS «s-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, O0BSICHITH3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB M MX COEJUHEHHI MO MEepHoJaM U
rpynmnaM [lepuoandeckor cucrembl xumudeckux aneMeHToB . Y. MeHneneesa;

c(hOpMHUPOBAHHOCTh YMEHHMHM  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIIME
XMMHUYECKME CBOMCTBA HEOPTaHMYECKHWX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYILECTBOBAHUE TEHETUYECKOW CBSA3M MEXAY HEOPTraHUYEeCKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIU;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY PEarvupyrolvx BEIIECTB, TEIJIOBOMY
addekTy peakiru, U3MEHEHHUIO CTENCHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTHMOCTU
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJISTh YPABHEHMSI PEAKIMA Pa3TUIHBIX
THUTIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHUS PEaKIIMii MOHHOTO OOMEHA, YUUTHIBAs
YCJIOBUS, NIPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKIAAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

chOpPMUPOBAHHOCTh ~YMEHHH  pacKpbiBaTh CYHUIHOCTh  OKHCIUTEIBbHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajlaHca
ATUX PEaKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH3aBUCUMOCTHCKOPOCTH XHUMHUYECKOH
PEaKIUUOTPA3INUHBIX(DAKTOPOB; XapaKTePCMEIICHUIXUMHUECKOTOPaBHOBECHUS B
3aBUCHUMOCTH OT BHelIHero Bo3aeicTeus (mpuniui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMHUYECKHE MPOIIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAyYHBIX NPHUHLIMIAX U
AKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c()OPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIUMCIECHUS C HCIOJIb30BAHUEM
HOHATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOUIEHWH Ta3oB
OpU XUMHUYECKUX PEAKIUSAX, MAacChl BEIIECTBA WM 00bEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIUMX B peakUuu
BEILIECTB, TEIUIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUsI SHEPT UM,

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBUila MOJIb30BAHUS XUMUYECKON
MOCYJI0OM M JTabopaTOpHBIM O0OPYJIOBAaHWEM, a TaKKe NpaBWiIa OOpallleHUus C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBITOJHEHHIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHYECKHUN
AKCIIEPUMEHT (pa3yioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUU KaTaau3aTopa,
OMpeNeNeHUe Cpellbl PacTBOPOB BELIECTB C IOMOIIbI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIUH,
peakuMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha cyib(dar-, kKapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a1ad IO
TeMaM «Metaime» u «Hemeramibp)) B COOTBETCTBUM € NPABWIAMH TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NPEACTaBIIATh PE3yJbTaThl XHWMHUYECKOIO OHKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OpMyJIHpPOBATh BHIBOJBI HAa OCHOBE
3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHUYECKYIO
uH(pOpPMaLIMIO, TOJYyYaeMyl M3 pPa3HbIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
KOMMYHUKaI, IHTepHET U ApyTHX);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1eJ1ecCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATETLHOCTH B LEISAX
COXpPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAKOUIEH MPUPOIAHON Cpenbl, OCO3HABATH
ONACHOCTbh BO3JICMCTBUS Ha JKUBBIE OPTraHU3MBbI ONPEICIEHHBIXBEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHS U
MIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTraHNU3M YEJIOBEKA;

JUIsl OOyYaroIIMXCsl C OTPaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IIO3HAHUS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL  CIENBIX M CHA0OBUASIIUX OOY4YalOIIMXCSA: YMEHUE HCIOJIb30BATh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI. Bpaiins mis 3amucn XMMHYEeCKUX

dbopmy.



TEMATHYECKOEIIJNTAHUPOBAHMUE
10 KJTACC

HaumeHoBaHmnepasiejoBUTEM

KoauuecTBO 9acoB

Ne i/
NMporpaMmbIl

Bcero

dieKkTpoHHbIe(U(PPOBHIE)
o0pa3oBaTe/bHbIepecypChl

Pa3nenl. TeopeTuyeckneoCHOBBIOPTaHMYECKON XUMHUHU

IIpenmer opraHM4eCKON XUMUHU.

11 TeopuscTpoeHUAOPraHUYECKUX 4
coenuHeHuit A. M. bytneposa

Hroro no pazneny 4
Pa3nen2.Yriesoaopoanst

51 [IpenenbHpICYTIEBOAOPOABI— AJTKAHbI 5

99 HenpenensHbICYTIIEBOIOPOIBI: 5
' QJIKCHBI, AJIKaTUCHBI, ATKUHBI

2.3 ApOMaTH4eCKUEYTIIEBOIOPOIbI 2

24 [TpupoaHBIEMCTOYHUKN 3
' yIJI€BOAOPOAOBUUXIIEpEPAOOTKA
Hroro no paznemy 12
Pa3znen3.KucaopoaconepaxamueopranudeckuecoeIHHECHUS

3.1 Cnuptsl. PeHon 3

39 Anbnernpl. KapOOHOBBIEKUCIIOTHI. 7
' CokHBIE SPUPHI

3.3 VYrieBonsl 3
Hroro o paznemy 13




Paznend.A3orconepskanueopranndeckuecoeIMHeHUust

4.1 AMHUHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pazneny 3
PaspnenS. BoicokoMoJIeKyIsIpHbIE COCAUHEHUSA

51 [Tnactmaccer. Kayayku. Bomokna 2
Hroro no pasneny 2
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 34




11 KJIACC

HaumeHoBaHnuepasiejoBUTEM
NMPorpaMmbI

Ne i/

KoaunuecTBO 9acoB

Bcero

dueKkTpoHHbIe(UPPOBHIE)
o0pa3oBaTe/bHbIEPeCYPChI

Pa3nenl.TeopeTnueckneoCHOBbBIXUMUM

CrpoenunearomoB.Ileprognueckuii
3akoH U llepuoanueckas cucrema

11 XUMHYECKHX di1eMeHToB [1. 1. 3
MenneneeBa
12 CrpoenueBeniectBa. MHOTOOOpa3ue 4
BEIIIECTB
13 XUMHUYECKUEPEaKIINN 6
Hroro mo paznemy 13
Paznen2. Heopranmueckasixummst
2.1 MeTtaisl
2.2 Hewmeranms
93 CBsI3bHEOPTaHHUUECKUXHU OPTaHUYECKUX )
BEIIIECTB
Nroro no pazneny 17
Pa3znen3. XuMusinsku3Hb
3.1 XUMUSHKU3HD 4
Nroro no pazneny 4
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 34







IHOYPOYHOEIIJIAHUPOBAHUE
10 KJTACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonrtposbHubie
padoThI

IIpakTHyeckue
padoThI

[Ipenmer oprann4eckoi XUMuH, €€

1 BO3HHMKHOBEHUE,Pa3BUTHEU3HAYCHHE 1
TeopusacTpoeHUIOPTaHUIECCKUX

2 coenuHeHA.M.byTiepoBa,eé 1
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o kiaccupuKanuu

3 oprannveckuxsemniecTB. Homenknarypa 1
(cucTemaTnyeckas) U TPUBUAIBHBIC
HA3BaHUSOPTraHUYECKUXBEIIECTB
Homenknarypa (cucremarudeckas) u

4 TPUBUAIbHbICHA3BaHUIOPTaHUUYECKUX 1
BEILIECTB

5 AJ‘IKaHBI:COCTaB,fJTpOGHI/Ie, 1
TOMOJIOTHYECKUH psif

6 MeTaHuATaH—TIPOCTEUIIINE 1
NPEICTaBUTENN AJIKaHOB

7 AJIKEeHOB:COCTaB,CTPOEHHUE,CBONCTBA 1

3 OTUIEHUNPONUICH—IIPOCTEeHIIIIE 1
NPEJICTaBUTENN AJIKEHOB

9 Ankanuensl.bytaguen-1,3u 1
MeTunoyTanues-1,3

10 [lony4yeHnecHHTETHYECKOTOKay Yy Kau 1




pEe3UHBI

AJKMHBI:COCTaBHOCOOCHHOCTUCTPOCHUS,

11 TOMOJIOTUYECKHM psAll. ALeTUIICH-
MPOCTEUIIUUTIPEICTABUTEIbAIKHHOB

12 Apenbl:0eH301UTONYy 0. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b yIiIeBOAOPO/IOB,
[IPUHAIEKAIMXKPA3IUYHbIMKIIacCaM
[IpupoaHbIENCTOYHUKNYTIEBOIOPO/IOB:

14 NPUPOIHBIN ra3 ¥ MOIyTHBIE HEPTIHBIE
ra3plL, HEQTHUITPOAYKTHI €€ ImepepadoTKu
[IpupoaHbIENCTOYHUKNYTIEBOIOPO/IOB:

15 NPUPOIHEIN ra3 ¥ MOIyTHBIE HEPTIHBIE
ra3bl,HeTBUIIPOAYKTHI €€ nepepadoTKu

16 KontponbnasipaboTtanopasueny
«YTIeBOAOPOIbI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJIMATaHo1. BoopoiHascBa3b

18 MHOroaTOMHBIECTTUPTHI:3TUIICHIIUKOIIBU
TJIULEPUH

19 DeHOII:CTPOCHUEMOJIEKYJTBL, (PU3NYECKHEN
XMMHYECKHE CBONCTBA, IPUMEHEHHE

20 Anbnerupl:hopMalbIeTUAN alleTadbIeT U/,
AneroH

1 OHOOCHOBHBIETIpEIETbHbIEKapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

99 [TpakTnueckaspabdoral.«CBoiicTBa

pacTBOpa YKCYCHOM KHCIOTBI»




CTeapI/IHOBaS'II/IOJIeI/IHOBa}IKI/ICJIOTbI,KaK

23 NPEJCTaBUTEINN BBICIINX KapOOHOBBIX
KUCJIOT

24 MpbLTaKaKCOTUBBICITUXKAPOOHOBBIX KHCIIOT,
MX MOIOIILIEE ICCTBHE
CrnoxxHbIed(pHUpBI KaK TPOU3BOIHBIE

25 KapOOHOBBIXKUCIOT.[ MAPOIN3CI0KHBIX
3¢upoB

26 Kupser:ruaponus, ipuMeHEeHHE,
Ouosoruueckas poJib KUpPOB
YTrneBoasl: cocTaB, KilacCH(pUKAIIHS.

27 BaxueiimmenpeacTaBUTENN  TJIFOK03a,
bpykTo3a, caxaposa

o8 Kpaxmanuuenitono3akaknpupo1Hbie
TIOJTUMEPBI
Kontponbnasipaboranopasueny

29 «Kucnopopaconepxamueoprannueckue
COETMHEHUS

30 AMUHBI:METHJIAMUHY aHUJIAH
AMHHOKHUCIOTBIKaKaM(OTEpHBIE

31 OpraHWYECKHUE COEAMHEHUS, UX
ounonoruueckoesHaueHue. [ lentumbt

39 benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIECOETUHEHUS

33 OCHOBHBICTTOHSITUSIXUMHUH
BBICOKOMOJIEKYJISIPHBIXCOSTMHEHHIA

34 OCHOBHBIEMETOIBICHHTE3A

BLICOI(OMOJ'ICKyJ'IﬂpHLIXCOel[HHeHHfI.




IInacTmaccel,kay4yKu,BOJIOKHA
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KouTtpoJsbHbie
padoTbI

IIpakTuyeckue
padoTbI

XUMUYECKUNUAIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypamus aTOMOB

[Tepnoanueckuiizakonul lepuoauyeckas
CHUCTEMa XMMUYECKUX 3J1eMeHTOB []. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOPUEHCTPOCHUSIATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHXDJIEMEHTOBUHMXCOCTUHEHUNIIO
rpynmnam 4 rnepuojam. 3HaueHue
MePUOJUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTUU HAYKH

CrpoenueseniectBa. XMMHYECKASICBA3b,eE
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOMCBA3U. BoiopoiHasACBA3b

BanenTHOCTB. DNEKTPOOTPULIATETHHOCTb.
Crenenrokucienus.BemecTsa
MOJIEKYJIIPHOTOMHEMOJIEKYIISIPHOTO
CTPOECHUS

[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX.
N CTUHHBIENKOJITTOUTHBIEPACTBOPBI.
MaccoBas1015BEIIECTBA B paCTBOPE

Knaccudukanusu HomeHKIaTypa




HEOpPraHWYECKUXCOoeAMHEHU. ] eHeTnueckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, Pa3JINYHbBIX
KJIACCOB

Knaccudukanus XuMU4ecKux peakiui B
HEOPraHUYECKON MOPraHNYECKON XUMUMU.
3aKOHCOXPaHEHUAMACCHIBEIIECTB;3aKOH
COXPAHECHUAUIIPEBPALLECHUAIHEPT U [IPH
XUMUYECKUXPEAKLUAX

Ckopoctbpeaxin. OOpaTHMBIepEaKIIH.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckaspadoraNel.«BausHue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DnekTponuTtrdeckasgucconuanus. [ lonstue
0 BojiopoHOM nokasarene (pH) pactsopa.
Peaknunnonnorooomena.l uaponus
OpTraHWYECKUXWHEOPTaHUUECKUXBEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEPEAKIIIH.
[TonaTneoOsnexTponn3epaciaBoBu
pacTBOpPOB coNeit

13

KontponbHaspaboTtanopasneny
((TeOpCTI/I‘-ICCKI/IGOCHOBI)IXI/IMI/II/I»

14

Mertamibl,uxnonoxenuesl leprponnueckon
cUCTeMe XMMUYeCcKux 3rementoB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METAJIJIOB

15

CnnaBbIMETaUI0B. DJIEKTPOXUMUUECKUNPST




HaIpsSHKEHUHMETAIIIOB

16

XUMHYECKHUECBOUCTBAaBaKHENIITNXMETAJIOB
(HaTpuii,Kanuii,KanbIuil,MarHui,
QTIOMHUHHK ) U UX COCTMHEHUN

17

XUMHUYECKUECBOMCTBAXPOMA,METUNUX
COCIMHEHUN

18

XHUMHYECKHECBOMCTBAIIMHKA, KEeIe3anNX
COCIMHEHUN

19

[IpakTuueckaspadoraNe2."Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metamiby"

20

HeMeTaJIJII)I,I/IXHOJIO)KeHI/IeB
[lepronueckonCUCTEMEXUMUYECKHUX
anemeHToB/[.11.MeHieneeBanocoO0CHHOCTH
CTPOCHHSI aTOMOB

21

®uznyeckue CBOWCTBa HEMETAJLIOB.
AJIoTponusHEMETAIUIOB(HAIpUMEpe
KHcnopoia,cepbl,pochopanyriepoa)

22

XUMHUYECKUECBOMCTBAraJI0reHOB,CEPHIMUX
COEIMHEHNN

23

XuMuyeckuecBoicTBaa3ora,pochopanux
COCIMHEHU N

24

XHUMHUYECKNECBONCTBAYTIIEPOIA, KPEMHUSAN
HUX COeIUHEHUU

25

[IprmeHeHneBa)KHENIITMXHEMETAIITIOBUHX
COeqUHEHNN

26

00001meHrercrucTeMaT3alusI3HAHUITIO
teme «HeMerauibny. Berauciaenus 1mo




YPaBHEHUAMXUMHUYECKUXPEAKIINIT
TEPMOXUMHYECKHUE PACUETHI

[IpaxtuueckaspadboraNe3.«Pemenne

27 JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 1
"Hemeranisl"»

o8 KontponpsHaspaboranoremam «MeTamibimnu 1
«Hemeramb»

29 Heopranuueckue u opraHndeckue KUciaoTHl. 1
HeopranndecknenopraHn4ecKueoCHOBAHNUS
AmboTepHbIe HEOPTaHUIECKUE U

20 opraHuyeckuecoenHenus. I enernyeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX
BEILIECTB
PonbxuMunBoOecieueHUMIKOIOTUIECKOH,

31 SHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
pa3BUTHH MEIUIIHEI
[IpencraBiaeHUs10600ITMXHAYIHBIX

32 MPUHLIUIIAXTTPOMBIIUIEHHOT OTIOTYYEeHUS 1
Ba)XHEHIINX BEIECTB

33 YenoBeKBMHUPEBEIIIECTBH MaTEPHAIOB

34 XUMUSAN310pOBbEYETIOBEKA

OBIIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 34







YYEBHO-METONYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBLIVIAYYEHUKA

» Xumus, 1 1knacc/Pyasutucl .E.,@enpaman®. ., AKIIMOHEPHOEOOIIIECTBO
«M3parensctBO«l IpOocBenieHne»

Pymsutucl.E. Xumus. 1 Oxnacc:yue6.isio0eo0pa3oBart. OpraHu3aImii:
6a30BsIil ypoBeHs / [.E.Pym3utuc, ®.I'. ®enpaman. - 7-e uzm. - M.
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