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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
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJ0B K pa3padOTKe MPOrpaMMbl MO XMUMHH, K ONPEAEICHHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» aig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MoJTy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM OpraHu3allii, SBISETCS HEOTHEMJIEMOW YacTh HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOTo o00pa3oBaHuA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KYJIbTYPhI
YeJioBeKa, a TakKe OJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peamm3yercss XuMu4Yeckoe 0Opa3oBaHUE
oOydJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHUs», COJEpKaHUE M TMOCTPOCHHE KOTOPOro OMNpeJeieHbl B
nporpaMMme O XMMHUU € Y4ETOM cCHenupUKd HAyKH XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efleld W TMPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit denepanum.

XUMHsI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK WUTPAeT 0COOYIO POJib B
COBPEMEHHOW IUBWIM3AIMKM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABIEHUsI 00 OKpYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOPOe (OPMUPYETCS] B XMMHUU HAa OCHOBE TMOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOAEHCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMU, XUMUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uieHa ooOmectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMUMBOIO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUMM C OOHMIMMH LENSIMH U TPUHIMIAMHU CPEIHEro O0OIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIIEIIHOTO BKIKYEHUS B JKU3Hb COLMYyMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocrapisomUMHA  NpeaMera  «XUMHUSD» ABISIOTCS  0a30BbIE KYpPChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOYEHHWEM 3HaHUM U3 00IIeld XUMUN) U
OpraHnyeckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3YYECHHU
npeaMeTra oOO€ecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuYecKas XuMus» cpopMupoBaHa B MporpaMMe MO XHUMHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPEOXMMHUYECKMX H  DIECKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XMMUYECKOM CBSI3H, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIUH.

[log HOBBIM yrjaoM 3peHus B MpeaMere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTcs M3yYEHHbIH Ha YPOBHE OCHOBHOro oOIIero oOpa3oBaHus
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHMYecKas



XUMUS» O0YyJaromuMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
00o011aromIeH 10 0OBICHSIONICH U MPOTrHO3UPYIOIISH.

Ennnas cucrema 3HaHMN O BaXKHEHIIMX BEIIECTBAaX, X COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTUUECKUNA W TMPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JpPYTMMHM HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH WMH(MOpMALUIO U
NPUMEHIThL €€ JUIsl TIOMOJIHCHHWS 3HAHUM, pENICHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1ad. B 11emoM cojepkanue yaeOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpOBHS  W3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCd MHUPOBO33PEHUYECKONM OCHOBBI JUISI TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOTro MHUpa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBICHUNA IMYTEM DKCIEPUMEHTa U
pelieHrs TPOTUBOPEUYMM MEXAy HOBBIMU (akKTaMd UM TEOPETUUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiiem, a
TaKKe MpoOJeM COEpeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mnnaHe pemieHuss 3agady  BOCHUTAHUA, PAa3BUTHS M COLMAM3AlUU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOAbl K OIpeIeIeHUIO
COEpKaHMsI M TIOCTPOSHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX y4E€OHBIX JEHCTBUWA, UMEKOIIUX ©0a30BO€ 3HAYEHUE JIA
pa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCJIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIEH Ba)XKHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke npenojgaBaHus XMMHUM KaKk Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHus, IPU ONPEAEICHUN
COZIEpKATENIbHOW XapaKTEpUCTUKUA LEJIed H3YyYEeHUS NPEAMETA HaIpPaBICHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (POpMUpPOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU



JIESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJMYECKOW TOYKH 3PEHUSI TaKOM MOJXOJ K OMpPENENICHUIO LeNield U3yYeHUs
MpeMETa SIBISIETCS BIIOJIHE OMpaBIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJABHBIMU IIEJISIMU HU3y4Y€HHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

. dbopMHpOBaHUE CHUCTEMBl XHMHYECKMX 3HAHUW KaK BaKHEHIIEH
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA, B OCHOBE KOTOPOM JIeKaT
KIIIOYEBBIC TOHATHS, (DyHAaMEHTaJdbHbIE 3aKOHBI M TEOPUU XHMHUHU, OCBOCHUE
S3bIKa HAyKH, YCBOGHHE W TOHMMAHUE CYHIHOCTH JOCTYMHBIX O00OIIEeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHME C HCTOpUEH HUX pa3BUTHS U
CTaHOBJICHUS,

. dbopMupoBaHHe W pa3BUTHE MPEICTABICHUM O HAYyYHBIX METOAax
MO3HAHMS BEUIECTB M XUMHUYECKHX peaklui, HeOOXOMUMBIX ISl MPUOOpPETEHUS
YMEHUN OPHUEHTHUPOBATHCS B MHUPE BEIMISCTB U XMUMHYCCKUX SIBICHHUMN, MMEIOIIIX
MECTO B MIPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

. pa3BUTHE YMEHUH U CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C
HAOMIOeHUEM U OOBSICHEHHEM XHUMHUYECKOTO HSKCIEPUMEHTa, COONIOIEHUEM
npaBuiI 0€30MaCHOTO 0OpaIEHUs C BEIIECTBAMH.

Hapsiny ¢ aTumM, conepkareibHasi XapaKTepUCTUKA TeJIel U 3a7ad U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHUCTEME CpeaHero odiiero oopasoBanus. CeroaHs B
NpernoJAaBaHNM XUMUU B OOJbIIed CTeNeHH OTHAETCA  MPEeArnovYTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
NOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIAJCIOIIEro He
HAa0OpOM 3HaHWM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aAMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN M NMPUMEHEHHUS UX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3m ¢ 3TUM mpu HM3ydeHUHM TMpeaMeTa «XUMHUS» JIOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe SN U 3a]a9H, KaK:

aganTarys 00y4JarIMXcs K yCIOBUSM IMHAMUYHO Pa3BUBAOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHMe y OOYYalOIIMXCS KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHUE JUIsl PA3JIMYHBIX BHUOB
JESITEIbHOCTH: PELIeHUs Mpo0seM, MOoUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT



BXHOE MECTO B TIO3HAHWU XUMHUH, a TaKXKe IS ONSHKH C MO3UIHN
IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, WHTEIICKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIUH XUMUYECKOTO COIEP KAHNUS;

dopMupoBaHHE H pa3BUTHE Yy OOYYalONIMXCA AacCOIMATUBHOTO |
JIOTHYECKOTO MBIIUICHUS,, HAOMIOAATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, MTPH IUTAHUPOBAHUH U MTPOBEACHUU
XUMHYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHWE y OOyyaromuxcsi YyOeKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHAIBHOTO MTPUPOJIONIONB30BaHNS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIICHHUS K TPUPOAEC M CBOEMY 3/IOPOBBIO, a TaKKe MPHOOPETEHHS OIbITa
WCIIOJIb30BaHUS TMOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHUYCCKUMHU SIBJICHHUSIMH.

B yuebHOM maHe cpemHero oOiiero o0Opa3oBaHUsl MpeaMeT «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpeAMETHOI obnactu «EcTecTBeHHO-HAy4YHBIC
PEMETHIY.

OOmiee 4muCIi0O YacoB, OTBEACHHBIX IS M3yYCHHs] XUMHH, Ha 0a30BOM
YpOBHE cpeaHero odmiero oopasoBanus, coctaBiser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 knacce — 34 gaca (1 gac B Hezeno).



COJAEPXKXAHUE OBYUEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMUM

IIpenMer opraHn4ecKkor XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110JI0KEHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBSA3H.

[IpeacraBnenue o knaccupuKauu OpraHMuecKux BelecTB. Homenkiarypa
OpraHUYECKUX COEIUHEHUU (CUCTEMAaTU4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4Y€HHs BELIECTB M MX NPEBPAILCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIUPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yraesogopoasbl

AJKaHBI: COCTaB M CTPOECHHE, TOMOJIOTMYECKMU pAnx. MeTraH W d3TaH —
pOCTEUIINE NPEICTABUTENN aJIKaHOB: (U3MYECKME M XUMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUNA PsAL. DTUIEH U IMPOIUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMCTBa
(peakMu  THAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH ), TOJyYEeHUE U PUMEHEHHE.

Ankaauensl: OytagueH-1,3 u MetunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lonmydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKHHA psi.
ALeTuneH — NOpOCTEWIIMI MNPEACTaBUTENb aJKMHOB: COCTaB, CTPOCHHE,
bu3nUecKue u XMMUYECKHE CBOMCTBA (peaklMK TMAPUPOBAHUS, FalOT€HUPOBAHMS,
TUJIpaTalyy, TOPEHUs), MOIyYeHHE U NPUMEHEHUE.

Apenbl. beH3on: cocTtaB, cTpoeHHE, (HU3MUECKHE U XMMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, NPUHAAIECKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoHble MCTOYHUKHU YIIIEBOAOPOAOB. IIpupoaHBI Ta3 U MOMyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATMTUYECKUW), mupoau3. I[IpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCrepuMEHTAIbHbIE METOJbl W3YUYEHHUs BEIIECTB M HUX MPEBpPALICHHIA:
O3HAKOMJIEHHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIeIMpOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBECHUE NPAKTUYECKON PabOThI: MOJyYEHHUE ITHIICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnsbie 3anaun.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprannyeckue coe{uHeHus

IIpenenpHble OXHOATOMHBIE CHUPTBI. METaHOJ MW JTaHOJ: CTPOEHUE,
bu3nueckue M XUMHYECKHME CBOWMCTBA (peakUWd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OTWIECHIJIUKOJIb W TJULEPUH: CTPOEHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4enoseka. [I[puMeHenne rimnepruHa u STUIISHIJIMKOIIS.

@deHoi: CTpOEHHE MOJEKYJbl, (PU3NYECKUE U XHMHUYECKHE CBOWCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaeruapl U Kemouvl. DopMalbACTH, AalCTAIBACTHA: CTPOCHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAauECTBEHHbBIE PEAKLIMN ), IOJyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHEe, (PU3HUECKHe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTBHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBHE.

CnoxHble 3¢Qupbl Kak IPOU3BOJIHBIE KapOOHOBBIX KHCIOT. ['mapomnus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb JKUPOB.



VYrineBompl:  cocTtaB, Kiaccupukanus — yrieBomoB  (MOHO-, JU- U
noyiicaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonorunyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupoHbie noauMepsl. CTpoeHue Kpaxmana u
Henono3bl.  Pu3nueckue M XMMHYECKME CBOMCTBA Kpaxmania (THIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MPEBPAILLICHUI:
MPOBE/ICHUE, HAOJIIOJICHUE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCJIEHHE 3TaHOJa
okcupoM Memu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIEPHHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHe kpaxmana C HOJOM),
MPOBEICHNUE MPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaum.

Boluucnenuss mo ypaBHEHHI0O XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

A3zoTcoaeprkane OpraHMueckue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHuveckue coequHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak OpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuuHasi,
BTOpPHYHAS W TPETHUYHAs CTPYKTypa OeiakoB. XWUMHYECKHE CBOWCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHbIE PEAKIIMKU Ha OCJIKU.

DKCIepUMEHTAbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX MPEBPAILCHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIEC MOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIT: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3AIUS U MOJUKOHECHCAIHS.

OKCHepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M MX MPEBPAILECHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.



MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€H NMPHU U3YYECHUH OPTaHUYECKON XUMUU
B 10 kjacce oCylIeCTBIISETCS 4epe3 HCIOJIb30BAHHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUH, SBISAIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAy4YHbIE TMOHSTHS: SBJICHHE, Hay4dHbIM (QaxT,
TUIOTE3a, 3aKOH, TEOpHus, aHallu3, CHHTE3, KiIaccu(UKalus, NEPUOAUYHOCTD,
HaOII0/IEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOACITUPOBAHNE.

®dusuka: Marepus, DJHEpPrus, Macca, aTroM, OJJEKTPOH, MOJEKYyJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3NUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTtocuHTE3, OMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpacdus: MuHepasbl, TOpHBIE TOPOJIBI, TIOJIE3HBIE CKOMAaeMble, TOTUIHBO,
pecypcesl.

TexHonorus: mNHIEBbIE NPOAYKTHl, OCHOBBI PAllMOHAIBHOIO MHUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpernapaThl, MaTepuaibl U3
WCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHNYECKAS XUMUSA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHI 3JIeMEeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAs
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

ITepuonnyeckuit 3akoH u Ileproanueckas cucrema XUMAYECKUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOIUYECKOTO 3akoHa U I[lepuoauyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYIIaM MU MEPUOIAM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenne BeniecTBa. XHMHUYECKass CBA3b. BuUAbl XUMHUYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W MOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTb. ONEKTPOOTPHULIATETBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYISPHOTO M HEMOJEKYJSIPHOTO  CTPOECHHS. 3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. [HIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILLIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonarne o gucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass  peakuusa. Krnaccupukanmss XMMHYECKHUX  peakiui B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTD OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecHe. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnunn Jle [lartense.

OnekTpoiutuueckas gucconuanus. CuiabHble M Cia0ble 3JIEKTPOJIUTHI.
Cpena BOJHBIX pacTBOPOB BENIECTB: KUCHAs, HEUTpaJIbHas, ETOYHAS.

OKUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAILCHUI:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHtoB [l U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMMCAaHUE JEMOHCTPALMOHHBIX U J1a0OPaTOPHBIX OIBITOB (Pa30kKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTOpPa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIMh HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEAKIUM».

Pacuérnble 3anaum.

Pacyérel 1o ypaBHEHMSM XUMMYECKUX pPEakUuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumust

Hemerannel. Ilonoxkenne HemerayuioB B Ilepuoanueckont  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XVMMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbochopa, yriepoga MU KpeMHHs)) U HMX  COCAMHEHUNH  (OKCHJIOB,
KHCJIOPOACOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COEIUHEHU).

[IprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Merannel. [lonoxenne meraiuioB B llepuonnueckon cucreme XMMHYECKUAX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPHil, Kanui, KaJdblUM,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crnocoOwl moiyuyeHus: MeTauioB. [I[puMeHeHne MeTalaoB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
U3y4YeHUE KOJUIEKINMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAJUIOB, PELICHUE
HKCIIEPUMEHTAIbHBIX 3aja4, HAOJIOJEHUE U OIKMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHIA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHbBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHnblie 3anaum.

Pacuétsl Macchl BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEECT NPUMECH.

XUMHA U )KU3Hb

Ponp xumuu B o0ecrieueHUH SKOJOTHYECKOM, SHEPTreTUUEeCKON 1 MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOJaXx IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpeacraBnenuss 00 oOOmUX HAYYHBIX NPUHIMIAX TPOMBIITUIEHHOTO
MOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

UenoBek B MHUpe BEUIECTB M MaTEpUAJIOB: BAXKHEHIINE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKUIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMUKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEPUAIbl, OPTAHUYECKUE U MHUHEpATbHbBIC
yaoOpeHus.

XuMHUSIT U 3J0pOBbE YEJIOBEKA: IMPABWJIA HCMOJIB30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXNpeIMETHBIX  CBS3€M MpU  HM3ydYCHUH OOMIeH W
HEOPraHU4eCKOM XMMHUM B 11 Kilacce OCylIeCTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIE TIOHSTHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, TMepUOJUIHOCTh, HaAOIIOCHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHHE, SIBJICHUE.

dusuka: Matepus, YHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorusa: «merka, oprasm3M, 3KocucTema, Owocdepa, Makpo- u
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOpHBIC TTOPO/IbI, MOJE3HBIC HCKOMaeMbIe, TOILIHMBO,
peCypCBHlI.

TexHoJIOrus: XUMUYECKAsT MPOMBIIUICHHOCTh, METAJLTYprHs, MPOU3BOCTBO
CTPOUTENIbHBIX MATEPUAJIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, IHUIIEBAs
MPOMBIIJICHHOCTh,  (hapMalleBTUYECKass  MPOMBINLUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OOy4arolMMHUCSl [POrpaMM CpEeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-meTonuueckold OCHOBOM — AJis
pa3pabOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IMPOrpaMM CpPEAHEro OOLIEro
00pa30BaHUsl SIBISAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B CcoOTBETCTBMM € CHCTEMHO-IEATEIbHOCTHBIM TMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHUE OOYYaAIOLIUMUCS POCCUICKON TIpaKIAaHCKOW WICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHUIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JTMUYHOCTA Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIuXxcsi PyKOBOJCTBOBATHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYMe MPaBOCO3HAHMSI SKOJIOTUUYECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pe3yJibTaThl OCBOEHUS MpenMera «XHMHsD) JOCTUTAOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, 1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U ujeajsaMyd POCCHMCKOrO TIpakJIaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMAMM U TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOINO3HAHUs, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaroIMXCsl.

JIMYHOCTHBIE pe3yibTaTbl OCBOEHUS MpeaMeTa «XUMHUS» OTPaKaloT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEIbBHOM U NPAKTUYECKON NESITEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHUSI  OOYyYarOIIMMHCS  CBOMX  KOHCTUTYLHMOHHBIX TIpaB M|
00513aHHOCTEH, yBOXKEHUS K 3aKOHY U MPABOMOPSIKY;



MPEJCTABICHUSI O COIMAJIbHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUM B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOM MAEATEIBHOCTA MPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHUBBI, HAMEPEHHUsI, JOTUKY U
apTryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

IICHHOCTHOTO OTHOILICHUSI K MCTOPUYECKOMY W HAYYHOMY HACJEIUIO
OTEYECTBEHHOW XUMUHU;

YBaKECHHS K MPOIIECCY TBOpYECTBA B OOJIACTH TCOPHH U IPAKTHYECKOIO
MPUMEHEHUS XMMUHU, OCO3HAHUS TOTO, YTO JOCTIXKECHHUS HAyKHU €CTh PE3yjbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca U I03HABATEJIILHBIX MOTHUBOB B MOJYYEHUU M MOCICAYIOIIEM
aHajau3e WH(POpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOH OTEUeCTBEHHOM
XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIEHHMBAaTh  CHUTYyallMd, CBS3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMM, U TIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

FOTOBHOCTHM OIICHUBATh CBOE IMOBEJACHHUE M TOCTYIKHM CBOUX TOBAPHUIIECH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN OSTHUX
MOCTYIIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHMS IIEHHOCTEH 370poBOoro U 0Oe30omacHoro ooOpasza >KHU3HU,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOMroieHus TpaBuil 0€30MacHOro OOpalleHHsl C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MMOHMMAHUSl [IEHHOCTH TMPaBWI WHIAUBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMSI TIOCJIEACTBUNA M HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpEHHS);

5) Tpy10BOIr0 BOCIIMTAHMS:



KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE B PENICHUM MPAKTUUYECKUX 3a1ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3yUEHHUI0 MPodecCHil pa3InyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYAY, JIFOASIM TpyAa U pe3yiabTaTaM TPYAOBOU N€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHAMBUAYATbHONH TPacKTOPHUH
oOpazoBanusi, Oynymed mnpodeccun M peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU LEJIECO00Pa3HOro OTHOIICHHS K NPHUPOJAE, KaK HUCTOYHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

INOHMMaHUsl TJI00AJBHOTO XapakTepa 3KOJOTHYECKHX Mpo0JieM, BIMSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HaHUSI HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTH)KEHUH XUMHUU IS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO MPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, MNPUHOCAIINX BpPEd OKpYKaroIIEH
NPUPOAHON Cpele, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIAT UX;

HAJIW4YMS ~ PA3BUTOTO  3KOJIOTMYECKOTO  MBIIUIEHUS,  3KOJOTMYECKOU
KyJbTYpBl, ONBITA JEATEIBHOCTH 3KOJIOIMYECKOW HAINpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
OPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJCOJOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTHKY;

NOHMMAHUA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ poiu B
(GbOopMUPOBAHNUN PALMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU 1IEJOCTHOTO
IpeCTaBlICHUs 00 OKpYy)KarolleM MHpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWM TPUPOJIHBIX 3aKOHOMEPHOCTEM U pelieHuu MNpoOJeM COXpaHEHHUs
MIPUPOTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTA XUMHHM JUIsI  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO3/1aHUU HOBOM 0a3bl MaTepUalbHON KyJIbTYPhl, PEUICHUHU TI100aNbHBIX TPOoOiieM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIOBUI
YCHEIIHOTO0 Tpyla W OKOJOTUYECKH KOMMPOPTHOM IKHU3HU KaXKIOTO YJeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHHMAaHUS CYIIHOCTH METOJ0B
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJy4yaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUSA A
pelieHus npooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTM UM  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBUHU C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSIM Tpy/a B pa3iudHbIX cepax npodeccunoHanbHOU
JEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMble Ui (OPMUPOBAaHMUSI ~ MHUPOBO33PEHUS  OOydYarOUIUXCs
MEXIUCITUTUTMHAPHBIE (MEXIIPEIMETHBIC) O0IeHayYHbIC TOHSATHS, OTPakKAIONUe
[IEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEHU(PUKY METOOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbI (akT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusl, UCCeI0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCAJIbHbIC yueOHbIe NeUCTBUs (IMO3HABATEIIbHbIC, KOMMYHUKATHBHBIC,
peryJisiTUBHbBIE), oOecreynBaroue dbopmupoBaHue (GyHKUIHOHATBHOU
TPaMOTHOCTH M COITMATTLHOM KOMIETCHITMHN 00y4JarOInXCs;

CIIOCOOHOCTH oOyJaromuxcs HCIIOJIb30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKHE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3ybTaThl OTPAXalOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
NEUCTBUSIMU.

OBjageHne  YHUBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEIbHBIMH
AeCTBUSIMM:



1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITeNIbHO  (DOpMynIMpOBaTh W aKTyaJM3UPOBaTh  IMPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTPENCNIATh IIEIM JCSITEIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX
JOCTIKECHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU IIEIISIMU;

MCIIOJIh30BaTh MPU OCBOCHHWH 3HAHWUN MPHUEMBI JIOTHYECKOTO MBIIUICHUS —
BBIICIIATh XapaKTEPHBIE MPU3HAKUA TIOHSATHA W YCTAHABIMBATh WX B3aWMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAaHWS W KPUTEPUU JUIS KJIAacCU(PHUKAIIMU BEIIECTB U
XUMHUYECKUX PEaAKIINH;

YCTaHABIMBATh TMPUYUHHO-CJICICTBEHHBIE CBSI3W MEXIYy HW3y4aeMbIMU
SIBIICHUSIMH,

CTPOUTH JIOTHYECKUE PaACCyXJICHUS (MHIYKTHBHBIC, JCHYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKIIIOUCHUS;

IIPUMEHSTH B MPOIECCe TO3HAHMS, UCIIOIB3yEeMbIe B XUMUU CUMBOJINYECKHUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUT
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOH
peaKknuu — TPU PEHICHUW Y4YEOHBIX IMO3HABATEIBHBIX M TMPAKTUYECKHX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIBHBIC TIPEICTABIICHUS TSI BBISBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKHX PEAKITHH.

2) 0a30oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYCCKHUX
peaKIuu;

dbopMmynupoBaTh mEeIM WU 3a7a4d  WCCIEIOBAHUS,  HUCIIOJIb30BATh
MIOCTABJICHHBIC W CAMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIC BOIPOCH B KAYECTBE
WHCTPYMCHTA TIO3HAHUS W OCHOBBI JIJI1 (DOPMHUPOBAHUS THUITOTE3bI IO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

BIIAJICTh HABBIKAMH CaMOCTOSITEIBLHOIO IJJAHUPOBAHHMS M TIPOBEACHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB UCCICIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKONW HCCIIEIOBATEIbCKOH U MPOCKTHOMN
JEATEIIbBHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIHHOMY
MOWCKY METOJIOB pENICHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3InIHBIX
METOJI0B ITO3HAHMSI.



3) paGora ¢ uHpopManHe:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPOpMaluu (HAYy4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHWsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(POPMAIMIO PAa3IMYHBIX BUAOB U (opM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIPOTUBOPEUYHBOCTb;

(GopMyTUpOBATH 3aMPOCHl U MPUMEHSITh PA3TUYHBIE METOJBI MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAMMOW [UIsl BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (QOpMy  MpeacTaBICHUs
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbI S3BIK B KayecTBE CpEIACTBa NpH padore cC
XUMUYECKON uH(pOpMaIMel: NPUMEHATh MEXKIpeAMEeTHbIe ((pusnyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpbI, HOMEHKIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaIJISTHOCTH.

OBjajieHUe YHHMBEPCAJbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYKJa€MOI TEMBI B X0/I€ AUAJIOTa U/WIH
JUCKYCCUHU,  BBICKa3blBaTh WA, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITOJIHEHMSI MPEJI0KEHHOM 3a1auH;

BBICTYIIaTh C NPE3EHTAMEN pe3yJbTaTOB IMO3HABATEIBHOW IEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMH IIPU BBINIOJHEHNUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBOIbBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OByaieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENIbHO IJIJAHUPOBATh W OCYILECTBIIATH CBOK IIO3HABATEIBHYIO
NEeATEIbHOCTh, ONpenessid €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejiaraéMplii aJIfOPUTM JEUCTBUM TMpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENAOBATENbCKUX 3ajad, BBHIOMpaTh HamboJee
b dexTUBHBIN croco0 MX pemeHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHaJIn3a
Y CAMOOLICHKH.



HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUsA Kypca «OpraHuyeckas XUMH»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHH SIBICHUUI
npupoasl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEHICHUS] TPAKTUYECKUX 3a1ad
U 9KOJOTM4E€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[I0POBBIO M MPHUPOAHOMN
cpene;

BJIAJICHUE CUCTEMOM XHMHMYECKHX 3HAHHW, KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI DIIEMEHT, aTOM, DJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass U COKpalEHHas), MOJb, MOJIIpHas
macca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAs TpYIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN PsLl, TOMOJIOTH, YIJIE€BOLOPOBI,
KHCJIOPOA M a30TCOAEpkKAIIUE COCAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IIOHMMAHHS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHHH U
0€30MacHOM HCIOJIb30BAaHUU BAKHEHIIMX OPraHWYEeCKUX BEHIECTB B OBITY U
MIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUU BBIABIATH XapaKTEpHbIC MPU3HAKU TMOHATUM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HWCIIOJb30BaTh COOTBETCTBYIOUIUE MOHATHA IMPHU
ONMCAHWU COCTaBa, CTPOCHHUS U MIPEBPALIECHUN OPTraHUYECKUX COCTUHEHU;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMUYECKYIO CHMBOJHUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dbopMynl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEaKLuH,
W3TOTaBJIMBAaTh MOJIETIM MOJIEKYJl OPTaHMYECKHX BELIECTB I WLIIOCTPALUU HX
XUMHUYECKOTO Y MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJICKHOCTh M3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpylnmne coeluHeHu# (yriIeBOJOpOMAbl, KHUCIOPOJ U a30TCOAepIKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cucremarnyeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC



Ha3BaHMS OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJIEH,
ATWICHIJIMKOMb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCJIO0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpPMHPOBAHHOCTh yMEHHUS ONPENETATh BHJBI XHUMHYECKOW CBS3H B
OPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHUS TEOPHUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0OObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepH30BaTh  COCTaB, CTPOCHHUE,
buznUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEICH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
Oyranuen-1,3, metmwnOyraauen-1,3, OEH30Jl, METAHOJ, STAHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHON, aleTalbACeTul, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh UCTOYHUKH
YTJIEBOJIOPOJHOTO  ChIpbsl  (He(PTh, NPUPOJHBIN Ta3, Yrojib), CHOCOOBI HX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHE MPOIYKTOB NMepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMU TMPOBOJIUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakinuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIaJICTh CUCTEMOW 3HAaHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUA, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJB30BaTh CHUCTEMHBIC XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

chOPMHUPOBAHHOCTh  yYMEHHH  COOMIOAaTh  MpaBWiIa  TOJH30BAHUSA
XUMUYECKON TOCy[oi U JabopaTOpHBIM OOOpYAOBaHMEM, a TaKkXe MpaBuUiia
oOpaIieHusi ¢ BEIECTBAMH B COOTBETCTBHHM C WHCTPYKIIMSIMHU TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUN IUUIAHUPOBATH U BBINOJIHATH XUMHUYECKUU
HKCIIEPUMEHT (IIPEeBPAILEHUS OPraHUYECKUX BEILECTB MPU HArPEBAHUHU, MMOTYUYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUuYECKHUX
BEIECTB, JCHATYypaIusi OCIKOB MPU HArPEBaHWUU, I[BETHHIC PEAKIMN OEIKOB) B



COOTBETCTBMHM C TPaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJACTABISATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUpOBaTH BEIBO/BI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATH XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyld M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHpopMaruu, IHTepHeT 1 ApyTHX);

chOPMHPOBAHHOCTh  YMEHHM  COONIIOMAaTh  TpaBWja  AKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JE€ATENTBHOCTH B LEJAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpelbl, OCO3HAaBaTh
OIACHOCTb BO3JICUCTBUSI HAa KUBBIE OPTaHU3MbI OMPENEIEHHBIX OPTraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIIEHUST M TPEAOTBPAICHUS HMX BPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

Ui 00y4aIoUUXCs C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 3/IOPOBBSI: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUSA BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CIIETIBIX W Ca0OBUIANIMX OOYYaIOIIMXCS: yYMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. Bpaiins nis 3anucu XUMUYECKHUX

bopmyi.

11 KJIACC

[IpenmerHBle pe3ynbTaThl OCBOEHHUS Kypca «OOmas M HeopraHudecKas
XAMUS» OTPaAXKaKOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOW COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHUE  CHCTEMOM  XUMHYECKHX  3HAaHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralONIUe MOHATUS (XUMHUYECKHI 3JIEMEHT, aToMm, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJSAPHBIA 00BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKUCJIEHUS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAs, MOHHAS, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTUYECKAST JIUCCOLUUALMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON pEeakiMu, XUMHUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus



ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS dHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBE, MOJIyYEHUH U 0€30I1aCHOM HMCHOJIb30BAHUH BAKHEUIINX HEOPTraHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIILHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPHU3HAKW TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIecTB (yrapHblid ra3, YIJEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHUE);

COPMUPOBAHHOCTh YMEHUH OIpeneisTh BAJIEHTHOCTb U  CTENEHb
OKHUCJICHUSI XMMHYECKUX JJIEMEHTOB B COCIMHEHHUSAX Pa3JIU4YHOIO COCTaBa, BUJ
XUMHYECKOM CBsI3W (KOBaJIGHTHAs, WOHHAs, MeETaJJIM4ecKasi, BOJOPOJHAas) B
COEJIMHEHHUSX, TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOrO BelllecTBa (aTOMHasl,
MOJIEKYJIIpHAsi, MOHHAs, METAJUIMUECKas), XapakTep CpeAbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB 10 HX COCTaBY K OIpeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHHH (IIPOCTHIE BEIIECTBA — METAUIBI U HEMETAJIIbI, OKCUIbI, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PAaCKpPBIBaTh CMBICI MEPHOJUYECKOIO 3aKOHA
. W. Menneneesa W IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BATh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xuMmudeckux snaementoB J[. M. MenaeneeBa, UCMONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanu, «3HEPreTUYECKUe YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COCAUHEHUU
10 IepruoIaM U rpymmam llepruoanyeckor CUCTEMbI XUMUYECKHUX deMeHTOB []. .
Menaeneena;

c(hOpPMHUPOBAHHOCTh yYMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOITHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KIJIACCOB,



MOATBEPKIATh CYIIECTBOBAHUE TEHETHYECKOW CBS3M MEXKIY HEOPTraHMYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEaKIIUA;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUYECKHUE PEAKIIUU T10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEH OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
peaKklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTaBIIATh YPAaBHEHUS DPEAKIIUN Pa3THMIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHCHHS PEAKIIMiA HOHHOTO 0OMEHA, YUUThIBAs
YCIJIOBUSI, PU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

c(hOPMHUPOBAHHOCTh yYMEHUN MPOBOJUTH pEaKIUU, MOATBEPKIAOIINE
KAueCTBEHHBI COCTaB pa3IUYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECCKUX
BEIIIECTB;

c(hOPMHPOBAHHOCTh YMEHHH pacCKphIBaTh CYITHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

chOPMHUPOBAHHOCTh ~ YMEHHUM  OOBSACHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON peaklud OT Ppa3IuyHbIX (AKTOPOB; XapakTep CMeEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JCUCTBUS (TPUHIIUIT
Jle llarenbe);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUYCCKHE IPOIIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHUS CEPHOW KHCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHHUS C HCIIOJIH30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPY XUMHYECKUX PEaKIUAX, MAcChl BEIIECTBA WIIM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIJIOBOrO 3¢ (deKTa peaknnu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

chOPMHUPOBAHHOCTh  yYMEHHH  COOMIOAaTh  MpaBWiIa  TOJH30BAHUSA
XUMUYECKON TOCy[oi U JabopaTOpHBIM OOOpYAOBaHMEM, a TaKkXe MpaBuUiia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBHUHM C WHCTPYKIIMSIMU TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUN IUUIAHUPOBATH U BBINOJIHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKeHue IMEepPOKCUa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpE/eNICHUEe CpEeAbl PpPAacTBOPOB BEIIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIInuu,



peakiMu MOHHOTO OOMEHA, Ka4yeCTBEHHBIC peakIMu Ha cynbdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHSI, PEUICHUE HKCIEPUMEHTAIBHBIX 3a/ay IO
TeMam «Metaiey U «HeMeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpaIllEeHNWH C BEUIECTBAMU U JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJBTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
yYpaBHEHUN COOTBETCTBYIONIUX peaKkmuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYCCKH aHAJU3UPOBATH XUMHYECKYIO
uH(dopMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOPMHUPOBAHHOCTh ~ YMEHHMM  COOJIIOJIaTh  TpaBUjia  IKOJOTUYECKU
1[e71IecCO00pa3HOTO TOBEJICHUSI B OBITY W TPYIOBOM JAEATEILHOCTA B LEJSX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAaIOIIEW MPUPOJHOM Cpenbl, OCO3HABATh
OMAaCHOCTh BO3IEHCTBHS HA )KMBbIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
MPEAOTBPAICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUTIsE 00YyYarouXcsi ¢ OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBBS: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUI;

JUISL CJHENBbIX U CIHA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XMMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnble IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenI
Pa3zgea 1. TeopeTuueckue 0CHOBBI OPraHUYECKOM XMMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX CoeaMHEHUN A. M. 3
bytneposa
Hroro mo pazueny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE YTIeBOJOPOIbI — AJIKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 YrneBoabl 3 2
Wroro no pazneny 13

Pa3znea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust




4.1 AMUHBL. AMUHOKHUCIIOTHL. benku

Uroro no pazgeny

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeIUHEHUSA

5.1 [lmactmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsmsie  Tpakriseckie (undgposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI pecypeni
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonyeckuii 3aKoH U
11 [Iepnonnueckas cucTeMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 4
BEILIECTB
1.3 XUMHYECKUE PEAKIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBs13b HEOPTAaHUYECKUX U OPTAHUYECKUX 5
BEILIECTB
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Koutpoaehbie Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypenI
1 [IpenmeTt opraHuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
5 Teopus cTpoeHUsI OpraHUYECKUX COCIMHEHUN 1
A. M. bytiiepoBa, €€ OCHOBHbIE ITOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiarypa 1
(cucremaTuveckasi) ¥ TPUBUAIbHBIC HA3BAHUS
OpraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTMUYECKUM 1
pAn
5 MertaH 1 3TaH — NpOCTENIINE TPEACTABUTENN 1
aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DTUJIEH U TIPONUIIEH — MpOCTeMIne 1
MIPEICTaBUTENH aJIKEHOB
3 [Ipaktuueckas padorta Ne 1. «Ilomyyenue 1 1
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u metriOyraauen-
9 1,3. ITony4yeHre CHHTETHYECKOTO KaydyKa U 1
PE3UHBI
10 AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 1




TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

Beluncnenus no ypaBHEHHUIO XUMHUYECKOU

11
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTrueckas cBSI3b YIIeBOJOPOIOB,
NPUHAIJIEKALIMX K PAa3IMYHbIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

14 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(PTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKu
[IpupoHBIE HCTOUYHUKY YTIIEBOJOPOIOB:

15 IIPUPOJIHBII ra3 U MOMyTHbIE HEPTSIHBIC Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenensHBIE OJTHOATOMHBIE CIIUPTHI: METAHOI
1 3TaHoJ. BomopoaHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: TUIECHTITUKOIb U
TITUTICPUH

19 @DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE

20 Anprerupl: GopMabAeTHI ¥ alleTaTbICTHI.
AnetoH

21 OnHOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsI M YKCYCHAs

99 ITpaktuyeckas pabora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»




23

CTeapI/IHOBaSI M OJICMHOBAs KHMCJIOTHBI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX KHCJIOT

24

25

26

MBpbLia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe JIeHiCTBHIE

CrnoxxHbIe 2(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

JKupsr: runponus, mpuMeHEHHE,
OuoJsornYeckas pojb >KUPOB

27

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiimne npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxapos3a

28

29

30

Kpaxmai u nemirono3a Kak NpupoaHbie
MTOJIMMEPBI

KonrtponsHas pabota no pazaeny
«Kucnopoaconepxaine opraHuuecKue
coeauHeHus»/ Beepocceuniickas mpoBepoyHast
pabota

OO6m1as XxapakTepruCTUKa a30TCOIePIKAIINX
OpraHMYecKuX coeAnHeHuii / Beepoccuiickas
MpoBepoyHas pabora

31

32

AMWHEBI: METHJIAMUH W aHUIINH

AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpraHUYecKUe COeIMHEHHs, UX OMOIOTHYecKoe
3HadeHue. [lentuapl. benkn kak npupogHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN




OcHOBHBIE METO/IBI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2
11 KJIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne ara udpposbie
n/n Tema ypoka Bcero Konrpoapurie TMpakruueckue fll3yqennﬂ :)lﬁ;)l;l;OBaTeﬂbHMe
padoThI padoThI pecypesI

1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1

KOH(UTYpaIusi aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
5 cucTemMa xumMuueckux snnemenTos /1. 1. 1

MeHeneeBa, ux CBsI3b C COBPEMEHHOM TEOPUEH

CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB

XUMHUYECKHUX DJIEMEHTOB U UX COCTMHEHHH 110
3 rpyIIaM U nepuoaam. 3HauyeHue 1

NEPUOANYECKOT0 3aKOHA 1 CUCTEMBI

xuMHuueckux sneMenToB .M. Menneneesa B

pPa3BUTHHU HAYKU

Crpoenue BenecTBa. XMMHUYECKast CBA3b, €€
4 BH/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1

cBsi3u. BogopoaHas cBsizb
5 BanenTHOCTB. D1EKTPOOTPULIATENBHOCTb. 1

CreneHb okucaeHus. BeecTBa MOJIEKyISpHOTO




N HCMOJICKYJISIPHOT'O CTPOCHUA

[TonsiTue o nucnepcHbIX cuctemax. Mctunnelie u
KOJIJIOUHBIE pacTBOpBL. MaccoBast 1071t
BEIIIECTBA B PacTBOpPE

Knaccudukanus u HOMeHKIaTypa
HEOpPraHMYECKUX COeAMHEHUN. ['eneTnueckast
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IUYHBIX
KJIACCOB

Knaccudukanuss XaMUYeCKHX peakiuii B
HEOPraHWYECKOW U OPraHUYCCKON XHUMHH.
3aK0H COXpaHEHUsI MaCcChl BEIICCTB; 3aKOH
COXpaHEHHUS U MPEBPAICHUS YHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XHUMHYECKOE PAaBHOBECHE

10

[IpakTuueckas pabora Ne 1. «Bausiaue
pa3IUYHbBIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOM
peaKun»

11

DneKTpoauTHYeCKas auccormanus. [lonstue o
BOZIOpOAHOM ToKa3zatene (PH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponm3
OpTaHU4YCCKUX U HCOPTraHNUICCKUX BEIICCTB

12

13

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
[TonsiTre 006 371€KTpoIM3€e pacIiiaBOB U
pacTBOPOB coJiei

KontponbHast pabota no pasaeny
«TeOpeTI/I‘ICCKHC OCHOBBI XUMHUN))

14

Merannel, ux nojoxenue B [lepuoamyeckoi




CUCTEME XUMHUYeCKuX deMeHToB /1. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOSHHS AaTOMOB.
OO6mue ¢puznuecKrue CBOMCTBA METANIOB

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 HaIPSHKEHUN METaJlIOB
XuMHYecKre CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpUid, KaJIMH, KaJIbIIWA, MarHui, aJTFOMAHUN )
U UX COCTUHEHUN

17 XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

18 XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[Tpaktuyeckas padora Ne 2. "Pemenune

19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Metamis»"
Hewmeramnsl, nx nonoxenue B [lepuoanueckon

20 CHCTEME XUMHYECKHUX deMeHToB J]. W.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®du3nyeckue CBONCTBA HEMETAIIIIOB.

21 AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COEeTMHEHNN

93 XuMHYeCcKue CBOMCTBA a30Ta, pochopa u ux
COEeTMHEHNN

24 XHUMHUUYECKUE CBOMCTBA yIiIepoJa, KpEMHUS U UX
COC€IUHEHMI

25  IlpumeHeHHE BaKHEHITUX HEMETALIIOB M MX




COEIUHEHUI

O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 TeMe
«Hemeramb». BeruuciaeHus o ypaBHEHUSM

26 XUMHUYECKHUX PEAKINA U TEPMOXUMHUYECKUE L
pacuérol
[Tpaktuueckas padora Ne 3. «Pemenue

27 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeranmsi"»

98 KonTponbhas pabota no temam «MeTtauib» U 1
«Hewmerammsny

29 Heopranwdeckue u opraHMueCcKre KUCIOTHI. 1
Heopranudeckue u opraHnuecKue OCHOBAHUS
AMoTepHbIe HeOpraHUYECKHE U OpPraHNYECKUe

30 coequHeHus. ['eHeTrnyueckas CBI3b 1
HEOPTaHWYECKUX M OPTaHMYECKHUX BEIICCTB
Ponp xumun B oGecrieueHuu SKOIOTUIECKOM,

31  oHepreTMyeckoi W MUINEBOM O€30MaCHOCTH, 1
pPa3BUTHUU MEIUIIMHBI
[IpencraBiaenust 06 0OMKUX HAYYHBIX MPUHIIATIAX

32 | IPOMBIIIJICHHOTO MOJIyYeHHs BaKHEUIITNX 1
BEIIIECTB

33 UYenmoBek B MUPE BEIIECTB M MAaTEPHAIIOB

34 | Xumus u 370pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNH

11

ChopMupoBaHHOCTh TPEICTABICHUH O XHMHUYECKOW COCTaBISIOMIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIM XMMHUHU B MO3HAHUU SBJICHHUM
MPUPOAB,, B (OPMHUPOBAHWUU MBINUICHUS W KYJIbTYphl JUYHOCTH, €6
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOWM  JOJs  pelIeHUs
MPAKTUYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U MPUPOTHOM cpelie

1.2

Biagenne  cucreMOM  XMMHYECKMX — 3HAHMM, KOTOpas  BKJIKOYAeCT:
OCHOBOIIOJIATr AFOIINE HOHSTUSA (Monexyna, BaJICHTHOCT,
NMEKTPOOTPHULATEIBLHOCTD, CTEIIEHb OKUCIICHHs, XUMHUYECKasl CBSA3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00bEM, YIIIepOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpymnna, pajaukail, U30MEpHsi, U30MEPbl, TOMOJIOTMUECKUN Psijl, TOMOJIOIH,
YTJIEBOAOPO/IbI, KUCIOPO- U a30TCOAEPIKAIINE COCTUHEHNUs, OMOIOTUYECKU
aKTHBHBIC BellecTBa (YIJeBOJbI, KHMpBI, OENKH), MOHOMEp, IOJIUMeEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEOUHEHHS); TEOpUU U
3aKOHBI (TE€OopUsi XMMHMYECKOTO CTPOEHHUs OpraHuyeckux Bemiects A.M.
ByrtnepoBa), = 3aKOHOMEPHOCTH,  CHUMBOJIMYECKHMH  SA3BIK  XHMMMHH,
(akTonoruyeckue CBEJEHUS O CBOMCTBaX, COCTaBe, IOJYyYEHUU U
0e30IaCHOM  HCIMOJb30BaHUM  BOKHEHIIMX  HEOPraHWYECKHX U
OpPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOHN IEATEIILHOCTH YeJIOBEKa

1.3

CdopMHpOBaHHOCTh YMEHUN BBISIBIATH XapaKTEPHbIE NMPU3HAKU MOHITUH,
YCTaHaBJ'II/IBaTI) HUX B3aUMOCBA3b, HCIIOJIB30BAThH COOTBeTCTByIOI]_[I/Ie IIOHATUSA
HpI/I OIIMCaHHMM COCTaBa, CTpOGHI/IH nu npeBpameHHﬁ OpFaHI/I‘IeCKI/IX
COCJIMHEHU N

1.4

c(OpMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJIHMKY JIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALIEHHON)
(GbopMyll OpraHMYECKHUX BEIIECTB U YPAaBHEHHM XUMHYECKHX pEaKIIHid,
WU3TOTaBIMBATh  MOJEIU  MOJIEKYJ  OPTaHMYECKMX  BELIECTB I
MJUTFOCTPALMU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

ChopMHUpOBaHHOCTh YMEHHUI yCTAaHABIMBATH MPUHAICKHOCTh H3ydECHHBIX
OpPraHMYECKUX BEIIECTB MO HMX COCTaBYy M CTPOCHHUIO K OMPEICIIEHHOMY
kimaccy  (rpynme)  coeauHeHWW  (YrI€BOAOPOABI,  KHUCIOPOI  H
a30TCOJEpXKAIINE COCAUHECHHsS, BBICOKOMOJIEKYISPHBIC COCIUHECHUS),
JlaBaTh UM Ha3BaHUs 1o cucTeMarnyeckoid HomeHkarype (IUPAC)

1.5

ChopMHpOBaHHOCTh YMEHHS OINpPEAETATh BUIbl XUMHYECKOW CBSA3H B
OpPraHMYECKUX COSAMHEHUSX (OJUHApPHBIE U KPaTHbIE)




1.6

ChopMupoBaHHOCTH yMEHHUSI MPUMEHSTH: MOJOXKEHUS TEOPUH CTPOCHUS
opranudeckux BemecTB A.M. bytnepoBa it 00BsICHEHUS 3aBHCHMOCTH
CBOMCTB BEILECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHMsI MacChl
BEILECTB

VYrneBonopozasl. Kuciopozconepxaiiyue 1 a30TCOACPIKAIINE OPraHNYSCKHe
coeiHeHUs. BRICOKOMOJICKYIISIpHBIC COSAMHEHUS

2.1

ChopmMupoBaHHOCTh  yMEHHUHW  TPHUBOIUTH TPUBUAIbHBIC  HA3BAHUA
OTJIENBbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, NPOIUJIEH, AaleTHJICH,
STWICHIJIUKOb, TAUIECpUH, ¢GeHol, (OopMaabAeTHA, aleTalbICTHI,
MypaBbUHAs  KHCJOTA, YKCYCHas KHUCJOTa, OJICMHOBas  KHCJIOTA,
CTeapuHOBAs KUCIIOTA, TIIFOK03a, PPYKTO3a, KpaxMmall, IeJITI0I103a, TIIAINH)

2.2

ChopmMupoBaHHOCTh  YMEHHMH  XapakTepu30BaTb COCTaB, CTPOCHHE,
¢u3nueckne W XHMHYECKHME CBOWCTBA THIMYHBIX TIPEICTaBUTEIICH
pPa3IMYHBIX KJIAcCOB OPTraHWYECKUX BeHIECTB (METaH, JTaH, OJTHJICH,
MIPOIUJICH, alleTHIIeH, OyTaaueH-1,3, metunoyranueH- 1,3, 6eH301, METaHOM,
ATaHOJ, TWICHTJIUKOb, TIUIEPHH, (PEHOJ, aleTaIbIeTH]l, MypaBbHHAS U
YKCYCHasl KHUCJIOTBI, TJIFOKO3a, Kpaxmal, IIeJUII0JI03a, aMHUHOYKCYCHas
KHCJIOTA)

2.3

CdopMrpoBaHHOCTH YMEHMSI UIUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKAY
TUNUYHBIMU ~ TPEJACTABUTENSAIMU  Pa3jIMYHBIX  KJACCOB  OPraHMYECKHX
BELIECTB YPaBHEHHUSIMH COOTBETCTBYIOLUIMX XHUMHYECKMX pEaKIUi ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYI

2.4

3.1

3.2

3.3

CdopMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOJHOTO CHIPbsi (HE(PTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI WX
nepepaboTKH U MPAKTHYECKOE MPUMEHEHUE MPOTYKTOB MepepadoTKH
Xumus U Ku3Hb. Pacu€Tsl

CpopMUpOBaHHOCT, YMEHUMW BIIAJIETh CHUCTEMON 3HAHUN 00 OCHOBHBIX
METOJIaX HAYYHOTO IIO3HAHUs, HCIOJIb3YEMBIX B XUMHUHM NPU HU3YYCHUU
BEIIECTB U XUMUYECKUX SBICHUN (HAOIIOCHNEe, H3MEPEHUE, IKCIIEPUMEHT,
MOJEJIIMPOBAHNE), HCMOJIb30BaTh CHCTEMHBbIE XUMHUYECKHE 3HAHUS IS
NPUHATUS PELIEHUN B KOHKPETHBIX KM3HEHHBIX CUTyalMsAX, CBSI3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM

CchopMupoBaHHOCTH ~ yMEHUH  COONMIOJAaTh  MpaBWia  MOJIB30BAaHUS
XUMHAYECKOH MOCyI0M 1 J1abopaTOpHBIM 000pyIOBaHUEM, a TaKXKe MpaBUiia
oOpalleHuss ¢ BeleCTBAMU B COOTBETCTBUH C HHCTPYKIMSIMHU IO
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB

ChopMHUpPOBAaHHOCT, yYMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
OKCIICPUMCHT (HpeBpaH_IeHI/IH OpraHU4YCCKUX BCHICCTB IIPpHW HArpCBaHHU,
MOJIYUYCHHUC OTHJICHA W HU3YYCHHUC Cro CBOI>'ICTB, KauCCTBCHHLIC PCAKIIUU
OpraHU4YCCKUX BCHICCTB, ACHATYypalud 6CJIKOB IIpru Harp€BaHWH, LBCTHLIC
pcakuuu 66HKOB) B COOTBCTCTBUHU C IpaBUJIaMU TCXHUKU 6630HaCHOCTI/I
npu oOpalieHuH C BEIIeCTBAaMH M JIAOOPATOPHBIM 00OPYIOBAaHUEM;




MPEJICTABIATh PE3yIbTaThl XMMHYECKOTO JKCIIEPHUMEHTa B (opMe 3arucu
YpaBHEHUU COOTBETCTBYIOIIUX peakuuil U (HOpMyJIHpOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3y/IbTaTOB

3.4

ChopMupoBaHHOCTH yYMEHHI MPOBOAMTH BBIYUCICHUS MO XUMHYECKUM
ypaBHeHHAM (Macchl, 00BEMA, KOJIMYECTBA HMCXOTHOTO BEIIECTBA HIIU
MPOAYKTa PEaKkIy 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3
HCXO/IHBIX BEILECTB UJIH MIPOAYKTOB PEAKIIMH)

3.5

3.6

11 KIIACC

ChopMupoBaHHOCTH yYMEHUH KPUTHYECKH aHATU3UPOBATh XHMHUYECKYIO
nH(OPMAIINIO, TOITY4aeMyI0 U3 Pa3HbIX MCTOYHHKOB (CPEICTBAa MacCOBOM
uHpopmanuu, cets MIHTEpHET U qpyrue)

ChopmupoBaHHOCTE  yMEHHMH  COONMIOATh  MpaBUiia  IKOJIOTUYECKU
11erecoo0pa3Horo MoBeACHUsI B OBITY U TPYAOBOM NEATEIBHOCTH B LIETSAX
COXpaHEHHUsT CBOETrO 3I0pOBbsI M OKpPYXKAKOLIEH IPUPOJHOM Cpensl,
OCO3HAaBaTh OMACHOCTb BO3JIEHCTBUS Ha KUBbIE OPraHU3MBbl ONPEIEIIEHHBIX
OpraHWYECKUX BeIIeCTB, MoHMMas cMmbicia nokazarens [1JIK (mpenensHO
JOMYCTUMOM  KOHLEHTPAllMK), TOSICHATh Ha I[PUMEPAX  CIOCOObI
YMEHbILIEHUSI U MPEAOTBPAILIEHUSI UX BPEAHOTO BO3JIEHCTBUS HA OpPraHU3M
YeloBeKa

Kon
NpoBepPsIeMOro
pe3yJbTara

1

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001Iero 00pa3oBaHMs

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHH

11

Brnanenne  cucteMod = XMMHMYECKMX ~ 3HAHUW, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUSA (XUMUYECKUH DJIEMEHT, aToM, JSJIEKTPOHHAas
00oJj10uKa aTtoMma, S-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTh, AJIEKTPOOTPUILIATEIBLHOCTh, CTENEHb OKUCICHMS, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00bEM, KpUCTAJUTMYECKasl PEIIETKa,
TUTIBl XUMHUYECKUX PEAKIUil (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE, JK30- U
AH/IOTEPMHUYECKHE, PEaKLUMHd HOHHOIO OOMEHa), pacTBOp, DSJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3IEKTPOIUTHYECKAS JIFICCOITMAITHS, OKHUCIIUTEIb,
BOCCTaHOBHUTEh, CKOPOCTh XMMHUECKON PEaKINH, XHMHUUIECKOE PABHOBECHE);
TEOPUM W 3aKOHBI  (TEOpUs  DJICKTPOIUTHUECKON  JMCCOIHAITIH,
[Mepuonuueckuii 3axon J[.JM. MeHnaeneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHMBOJIUYECKUH S3bIK XUMUH, (PAKTOIOTUIECKHE CBEICHUS
O CBOICTBaX, COCTaBe, IIOJIyYUeHHHM H OE30MacCHOM HCIIOJIb30BaHUH
BOKHEUIIIMX HEOPraHMYECKUX BEIIECTB B OBITY ©  MPAKTHYECKOU
JIeSITCIFHOCTH YEI0BEKa

1.2

ChopMupoBaHHOCT YMEHHMH BBISBIATH XapakTepHble MPU3HAKH U
B3aUMOCBSI3b U3YUYCHHBIX IOHATHUM, IPUMEHATH COOTBETCTBYIOIIMUE ITOHATHUS
IIPU ONMCAHUM CTPOEHUS M CBOWCTB HEOPraHUYECKUX BELIECTB U HX




HpeBpaHleHHﬁ; BBISIBJIATH B3aMMOCBSI3b XUMHUUYCCKUX 3HAHHUH C MOHIATUSIMH U
MNpEaACTAaBICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB

1.3

14

1.5

1.6

Brnanenue OCHOBHBIMH METOJAAMH HAy4YHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX  sBJICHMM  (HAOJIOJIeHHE,  U3MEPEHHE,  SKCIEPUMEHT,
MOJICJIUPOBAHUE)

CopMUpOBaHHOCTh YMEHUN ONpPENENATh BAJIEHTHOCTb M  CTEMEHb
OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCAUHEHHUSAX Pa3JIMYHOIO COCTABa,
BUJ XMMHMYECKOM CBsi3M (KOBaJE€HTHAas, MOHHAsd, MeTaJIn4yecKas,
BOJIOPOJIHAs) B COEAUHEHUSX, TUIl KPUCTAIIIMYECKON PEIIETKA KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJISIpHAs, HOHHAs, METAJUIMYECKasi)

CdopMupoBaHHOCTh YMEHUN OMpeNesTh XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUYECKUX COCTUHEHHM

CdopmMupoBaHHOCTh YMEHUS KJIacCU(DUIMPOBATh XUMUYECKUE PEAKIIUU IO
pa3jMyYHBIM TpU3HAKaM (YUCIY UM COCTaBy pEarupyrollux BeIeCTB,
TeIioBoMy d3(QexTy peakuuu, HU3MEHEHHIO CTEINEeHEeW OKUCICHHS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKINH, YIaCTHIO KaTallu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHI COCTABJIATH YPaBHEHHS PEAKIMNA Pa3IMIHBIX
TUIIOB, IOJHBIE M COKpALIEHHbIE YPAaBHEHUS pPeakLUui HOHHOro OOMeHa,
YUMTBIBAs YCIOBUSA, IIPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLIA

1.8

CdopMupoBaHHOCTh YMEHUH NPOBOAUTH pEAKLUUHU, IOJITBEPKIAIOIINE
KA4eCTBEHHBIA COCTAB PAa3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATh
ONBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOLIME B BOJHBIX pPACTBOpPax
HEOPraHWYECKUX BEIIECTB

1.9

1.10

1.11

ChopMHpPOBAaHHOCT, yYMEHUH PACKPBIBATh CYIIHOCTh OKHCIHTEIIBHO-
BOCCTAHOBUTENIBHBIX PEAKIUN IMOCPEICTBOM COCTaBJICHHUS DJIEKTPOHHOTO
OanaHca 3TUX peakuui

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ OOBACHATH 3aBUCUMOCTDb CKOpPOCTH
XUMHUYECKOH pCaKknuuu OT PA3JIMIHBIX (baKTOpOB
C(bOpMI/IpOBaHHOCTB yMeHHf/'I 0OBSCHATH XapaKkTep CMCUICHUSA XUMHUYCCKOI'O

paBHOBECHsI B 3aBHCHMOCTH OT BHEIIHEro Bo3naedcTBus (mpuHImn Jle
[IaTenne)

2.1

2.2

OO0m1as 1 HeOpraHUYeCcKass XUMUs

CdopMupoBaHHOCTH YMEHHUI pacKpbIBaTh cMbICH lleproauueckoro 3aKoHa
AWM. MengeneeBa U JEMOHCTPUPOBATb €r0  CUCTEMATU3UPYIOLLYIO,
O0O0BSCHUTENBHYIO Y IPOTHOCTUYECKYIO (QYHKIIUU

CdopMUpOBaHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKUX 3JIeMeHTOB 1—4 mepuonoB Ilepuoanueckoil cuctembl
xuMudeckux 3nemMenToB J[.M. MeHneneeBa, UCIONB3Ys TOHATHS «S-, P-, d-
DIIGKTPOHHBIE  OpOUTANINY»,  «IHEPIeTHUECKUE YPOBHUY»,  OOBSCHSITH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
COCMHEHUN 1o nepuojaMm u rpynmnam [leproandeckoid  CUCTEMBI
xuMuueckux 3semMenToB .M. MenneneeBa




2.3

2.4

CdopMupoBaHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOJTBEPXKIaTh CYILIECTBOBAHHE TeHETUYECKOM CBSI3H MEXy
HEOPraHMYECKMMH BEIIECTBAMHU C IOMOIIbIO YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEeaKIHii

CdopmMupoBaHHOCTH YMEHUI yCTaHaBJIUBATh MPUHAIIICKHOCTD
HEOPraHWYeCKUX BEUIECTB IO HX COCTAaBYy K OIPEACIEHHOMY KJaccy
(rpynmne) coeauHEeHUN (MPOCTHIE BEIIECTBA — METAUIbl M HEMETallbl,
OKCHJIbl, OCHOBaHHUsI, KUCIOTbI, aM(QOTEPHbIE THIPOKCUIBI, COITH)

2.5

2.6

2.7

ChopMupoBaHHOCTH YMEHHH HCIOIB30BATh XUMUYECKYIO CHMBOJIHKY JUIS
cocTaBieHUsI (OpMYN BEIIECTB M YypaBHEHUH XUMHMUECKUX pEaKIHil,
cuctemarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTIIEIIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHblid Ta3, YIJIEKHCIbIA ras,
aMMuakK, rameéHas U3BeCTb, HeraméHas M3BECTh, MUTHhEBAas COJa, MUPUT U
Jpyrue)

CdopMUpOBaHHOCTh YMEHUH XapaKTepu30oBaTh (OMHCHIBATH) OOMIHE
XMMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB pPAa3IMYHBIX KIIACCOB,
MOJITBEPXKIATh CYILIECTBOBAHHE TeHETUYECKOM CBSI3U MEXIY
HEOPraHMYECKUMH BEIIECTBAMU C TIOMOIIbIO YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX peaKIni

CdopmMupoBaHHOCTh YMEHUHM IIJIAHUPOBATh W BBINOJHATH XUMHUYECKHH
DKCIEPUMEHT  (pa3jloKEHHE TEPOKCHUAA BOJOPOAA B  IPUCYTCTBHH
KaTajau3aTopa, OIpPENEICHHE CpelIbl PacTBOPOB BEIIECTB C IOMOILBIO
YHHUBEPCAJIBHOTO UH/MKATOpA, BIUSHUE PA3JIUYHBIX (PaKTOPOB Ha CKOPOCTh
XMMUYECKON peakliu, peakllud MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKIINU
Ha cynbdaT-, KapOOHAT- U XJIOPUJI-AaHUOHBI, HA KAaTUOH aMMOHHUS, PELICHHE
AKCIIEPUMEHTAJbHBIX 3a7ad nmo TeMaM «Mertamisl» U «Hemeramisl») B
COOTBETCTBUU C NPaBUJIAMU TEXHUKH OE30MaCHOCTH NIpHU OOpallleHuu C
BElIeCTBaMH U JaOOPAaTOPHBIM 00OpPYIOBAHUEM; NPEACTABIATH PE3YJIbTATHI
XMMHUYECKOT0  JKCIepuMeHTa B (opme  3amMcu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuil u (GopMynupoBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yJIBTaTOB

2.8

ChopMHpOBaHHOCT, ~ yMEHUW  COONIOAATh  TpaBWiIa  TOJb30BAHUS
XUMHUYECKOW TIOCYION M JTabopaTOPHBIM 000PYAOBaHUEM, a TAK)Ke IMpaBUIa
oOpallieHuss C BeHIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMHUpPOBAaHHOCT, YMEHUM XapaKTepU30BaTh XWMHUUYECKHE ITPOIIECCHI,
JeKallie B OCHOBE TPOMBINUICHHOTO TOJMYYCHUsI CEPHOW KHCIIOTHI,
aMMHMaKa, a TaKkxke chopMUPOBAHHOCTH MPEACTABICHUN 00 OOINUX HAYYHBIX
MMPpUHIUIIAX U 9KOJIOTHICCKUX HpOGHGMaX XUMHUYCCKOIr0 MpOnU3BOJACTBA

XUMHUA U KU3Hb. PacuéTnl

3.1

CdopMUpOBaHHOCTh MPEACTABICHUH O XHUMHUYECKOW COCTaBIISIFOIICH
€CTECTBEHHOHAYYHOM KApTUHBI MHUPA, POJIM XMMHUHM B MO3HAHWM SIBJICHUI




Opupoabl, B (HOPMHUPOBAHMHM MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €&
(GyHKIIMOHAIBLHOU IPaMOTHOCTH, HEOOXOIUMOM JUIsl pEIIeHUS] TPAKTUYECKUX
3aJa4 ¥ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[I0OPOBBIO U
MIPUPOAHON cperie

3.2

CdopMuUpoBaHHOCTh YMEHUN KPUTHUECKH AHATU3UPOBATH XUMHUYECKYIO
UHPOPMALIKIO, TTOTYYaeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpEACTBa MacCOBOM
KOMMYHUKAIMH, ceTh VIHTepHeT u apyrue)

3.3

3.4

3.5

ChopMuUpoBaHHOCTH  yMEHUW  COONIOJATh  TpaBHJa  AKOJIOTHYECKH
11eJ1eco00pa3HOro MOBEJACHHUS B OBITY M TPYJOBOHM JAEATEIHHOCTH B IIEISAX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPYKAIOIIEH IPUPOIHOM CPEIbI

Oco3HaBaTh ONAaCHOCTh BOSI[GﬁCTBPIH Ha KUBbLIC OpPraHHU3MbI Ol'IpeI[eJ'IéHHBIX
BCIICCTB, IIOHHMMAsA CMBICJI II0Ka3aTClIA HHK, IOsACHATH Ha IMMpHMEpPax
CIIOCOOBI YMCHBIICHHUA W MPEAOTBPALICHUA UX BPECAHOIO BO3/ICHCTBHS Ha
OpraHu3M 4YCJI0BCKa

ChopMupoBaHHOCTh YMEHUI NPOBOIUTH BBIYMCIEHHUS C HMCIIOJIb30BAaHHEM
HOHATHUS «MaccoBasi JI0Jis BEIIEeCTBa B PacTBOPE», OOBEMHBIX OTHOIIEHUII
ra3oB IPU XUMHUYECKUX PEAKIMAX, MACChl BELIECTBAa WIM 00bEMa razoB IO
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIM O0BEMY OJHOIO U3
YYaCTBYIOUIMX B PEAKLIUHU BEIECTB, TEIUIOBOTO (P (eKTa peakui Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, IPEBPAILIEHUS U COXPAHEHUS YIHEPTUU
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Kon
1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

1.2

13

IIpenmer opraHMyeckol XuMUHU: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYCHUE B
MOJYYCHUM HOBBIX BEUIECTB M MATEpHAIOB. TeopHsi CTPOEHUS OpPraHHYECKUX
coenunenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CtpykrypHble  (QOpMyabl  OpPraHMYECKHX  BEIIECTB. [ OMOJNOTHS, H30MEpHSL.
XUMHYECKasi CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJMHAPHBIE M KPATHBIE CBS3U.

[IpencraBnenue o kiacCUPpUKANN OPTaHUYECKUX BEIIECTB

HOMeHKHaTypa OpPraHU4YCCKUX COG,I[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaSI) U TPHUBHAJIBHLIC
Ha3BaHUS Ba)KHEHUIIINX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHM4YCCKHUX BCHICCTB

2.1

2.2

2.3

YrieBoopoasl

AJKaHbBI: COCTaB U CTPOEHHUE, TOMOJOIMUYECKUI psiA. MeTaH M 3TaH — MpocCTeniIne
IPEJCTaBUTENIN AJTKaHOB: (pU3MUYECKUe M XUMUYECKHE CBOMCTBA (peaKLMU 3aMeIleHUs
n I‘OpeHI/IH), HaxXOXXIACHUC B IPHUPOAC, IMOJTYYCHUEC U IPUMCHCHHUC

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOIMYECKMH psiA. OTWIEH W IPONUIEH —
OpocTellie NpPeJCTaBUTENIM aJIKEHOB: (HU3MUYECKHe M XUMHUYECKHE CBOICTBa
(peakMM  TMAPUPOBAHUS,  TaJIOTEHUPOBAHUS, THUApaTallud, OKUCICHHS U
HOJMMEPH3AIMN ), TOJTyYeHHE U IPUMEHEHUE

Anxanuensl: Oyraguen-1,3 u  MetwiOyraaueH-1,3: cTpoeHue, BaKHeHIue
XMMHUYECKHe CBoicTBa (peakuus noiaumepuszanuu). IlodydeHne CHHTETHYECKOTO
Kay4yKa U pEe3UHbI

2.4

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psii. AUETHIEH —
POCTEHIINI MTPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHHE, PU3NUECKHE U XUMUYECKUE
CBOMWCTBA (peakUMM TUAPUPOBAHMS, TaJOT€HUPOBAHUS, THMIpaTallid, TOPEHHs),
MIOJIyYE€HHUE U IPUMEHEHUE

2.5

Apensbl. ben3oin: coctaB, crpoeHue, puU3NUeCKre U XUMHYECKHUE CBOMCTBA (pEeakiuu
raJIOTEHUPOBAHUS W HUTPOBaHUs), MOJIyueHHE U mpuMeHeHHe. Tomyon: cocras,
cTpoeHHe, (U3MUEeCKHe M XUMHYECKHE CBOICTBa (peaklMH TaJlOT€HUPOBAHUA U
HUTPOBaHU), MOJIyU€HUE U IPUMEHEHNE. TOKCUYHOCTh apeHOB. I'eHeTn4eckast CBA3b
MEXy YIJIEBOAOPOJaMH, IPUHAAIEKAIUMH K PA3INYHBIM KJIaccaM

2.6

[TpuponHble MCTOUYHUKH YTIeBOAOPoAOB. IlpuponHblii ra3 u momyTHble HEPTSIHBIE
ra3el. Hedte m e€ mpoucxoxaenue. CrmocoObl mepepaboTkn HEPTH: TMEpPEeroHkKa,
KPEKUHT (TepMUYECKH, KaTalTuTu4deckuil), nuponus. [Ipoaykrsl nepepadoTku HedTH,
UX NMPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIH yronb ¥ MpPOXYKTHI €ro
nepepaboTKu

Kucnopoiconeprkaniyue opraHndeckiue CoeTMHCHUS

3.1

HpeI[eJII:HBIG OOAHOATOMHBIC CITUPTHI. MeTaHoI M 3TaHOI: CTpPOCHUC, (1)H3PI‘{CCKI/IC u
XUMHUYECKHE CBOMCTBA (peaKum/I C AaKTUBHBIMHU MCTAJUIaMH, TAJIOICHOBOJOPOJAaMU,




3.2

ropeHue), npuMeHeHne. BogopoaHbie CBA3M MEXly MOJIEKYJIaMHu ciupToB. [leficTBue
METaHOJIa M JTaHOJIAa HAa OpraHu3M 4eJoBeKa. MHOroaTOMHbIE  CIIHPTHI.
OTUJICHIJIMKONb W TJIMLEPUH: CTpOeHHEe, (U3HUECKHe W XUMHYECKHE CBOMCTBA
(B3auMoOJIeHiCTBME €O IIEJIOYHBIMU METa/llaMd, KaueCTBEHHAas peakuus Ha
MHOT0aTOMHBIE cIUPTHI). [leiicTBre Ha opraHu3M yenoBeka. [IpuMeHeHune raunepuHa
Y 3TUJICHIJIMKOJIA

@deHou: cTpOSHHE MOJICKYINBI, (PM3UYECKUE W XMMHYECKHE CBOMCTBA. TOKCHYHOCTB
denomna. [Ipumenenue penomna

3.3

Anpreruasl U KeToHbl. DopMalbIeTua, aueTalbJeTua: CTPOCHUE, (U3NYEeCKue H
XUMHUYECKHE CBOMCTBA (peakuMM OKHUCIEHUS M BOCCTAHOBIIEHHUS, KAayeCTBEHHbBIE
peakuun), Noiay4eHue u NpUMEHEHNe

3.4

OnHOOCHOBHBIE IIpeesibHble KapOOHOBbIE KHUCIOTHI. MypaBbuHAasE M YKCyCHas
KHUCJIOTBL: CTpOeHHuE, (pU3MUecCKUe M XMMHYECKHE CBOWCTBA (CBOMCTBA, 00IIuE IS
KJ1acca KUCJIOT, PEakius dTepUPUKAIUN), TTOTyICHHE U TpuMeHeHne. CTeapuHoBast U
OJIEMHOBAsI KUCJIOTHI KaK IMPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBUE

3.5

3.6

Crnoxuble 3Gupbl Kak TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONM3 CIOKHBIX
a¢upoB. XKupsl. ['maponus xkupos. [Ipumenenue xupo. broiorudeckast poib KHPOB

VYrneBoapl: cOCTaB, KJIAacCU(pHUKAIM YIrIEeBOJOB (MOHO-, TU- U IOJUCAXapubl).
['moko3a — mpocreimuii MOHOCaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIBI,
busrueckre W XUMHUYECKHE CBoOWcTBa (B3ammoseiictBue ¢ rumpokcuaom mean(ll),
OKHCJICHUE aMMHa4YHbIM pacTBOpoM okcuia cepedpa(l), BocctaHoBIeHHE, OPOKECHUE
TJIFOKO36]), HAXO0XKJICHHE B MIPHPOJIE, TPUMEHEHHUE, OMoormdeckas poiib. @OTOCHHTE3.
@OpyKTO3a KaK M30Mep TITFOK03bI. KpaxMan U 1einrono3a Kak MPUPOJHBIE TTOJTMMEPHI.
CrpoeHne KpaxMaia U HeJUTI0I036l. PU3nveckne U XMMHYECKHE CBOMCTBA Kpaxmala
(Tuaponn3, KaUeCTBEHHAS! PEAKIIUs C UOIOM)

4.1

A3oTcoaepKale OpraHuIeCcKue COeTMHEHUS

AMHWHOKHCIOTBI KaK aM(I)OTepHLIC OpraHu4eCKUC COCOAUHCHUA. dusznueckue u
XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha npumepe I‘J'II/II_[I/IHE[). buonoruueckoe
3HaYC€HHE aMHUHOKHUCIOT. Ilentuabl

4.2

benkxu xak IPpHUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCANHCHUS. HepBI/IqHaﬂ, BTOpHUYHAA U
TpeTuyHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa O€JIKOB: THAPOJIU3,
JIeHaTypalys, KaYeCTBEHHbIE pEaKkIMH Ha OeNKH

5.1

BBICOKOMOJIEKYIIIPHBIE COETMHEHUS

OCHOBHBIC ITOHATHS XUMUH BBICOKOMOIJICKYJIAPHBIX COCIUHECHUI: MOHOMCD, MOJIMMEP,
CTPYKTYPHOC€ 3BCHO, CTCIICHb NOJUMCpU3AllUH, CPCAHAA MOJICKYJIApHad Macca.
OcHOBHBIC MCTOJbl CHHTC3a BHICOKOMOJICKYIISIPHBIX COCIUHEHUHN — nojanmMepusanus u
MOJIMKOHACHCAIIUA

5.2

OKCHEpUMEHTAJIbHBIE METObI U3YUEHHSI BEIIECTB U UX MPEBPALLEHUI: O3HAKOMJIEHUE
c oOpasuamu MPHUPOTHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB.
[TonyyeHue CHHTETUYECKOTO KaydyyKa U PE3UHBI
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Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

1.1

1.2

1.3

14

TeopeTnyeckrue OCHOBbI XUMHUHU

XUMHYECKUH dJIeMEHT. ATOM. Sapo aroma, HM30TOIBI. JJIEKTPOHHAs O00JIOYKA.
DHepreTHyeckue ypOBHH, MOAYPOBHH. ATOMHbBIC OpOWTand, S-, P-, 0-3JI€MEHTHI.
OcoOeHHOCTH pacrpeleieH sl AJNEKTPOHOB IO OpOHUTaNsIM B aTOMax »3JEMEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpAIIHsl aTOMOB

[lepuonnueckuii 3akoH u llepumoamyeckas cucrema Xumuyeckux sjnementos JI.M.
MenneneeBa. CBs3b Nepuoauueckoro 3akoHa u Ilepuoguueckoit  CUCTEMBI
xuMudeckux syemeHToB J[.M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpUEH CTpPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHMS CBOWCTB XMMHUYECKHX DJIEMEHTOB U
00pazyeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB MO TPYyMIaM U MepuojiaM. 3HaUCHHE
MEePUOIUYECKOTr0 3aKOHA B PA3BUTUH HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. BUIbI XMMHUYECKOH CBs3M (KOBAJICHTHAS
HETOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTauindyeckas). VOHBbI: KaTMOHBI M aHHOHBI.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBS3U (OOMEHHBIM U JIOHOPHO-
akienTopHsbIi). Bomopoanas cBs3b

BaneHTHOCTb. :‘)HGKTpOOTpI/ILIaTeHLHOCTB. CreneHb OKHCIICHUSA

1.5

BemectBa MOIEKyISpPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BeLIECTBA. THUIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTb CBOWCTBa
BEIIECTB OT THUMA KPUCTAUIMUECKON pemérku. [loHATHe O JUCHEepCHBIX cHucTeMax.
WctunHble 1 KoIouIHBIE PacTBOPBI. MaccoBas 10715 BEIIECTBA B pacTBOPE

1.6

1.7

1.8

KJ'IaCCI/I(I)I/IKaI_[I/IH HEOPTraHUYCCKUX CO€IUHEHMH. HOMeHKJ'IaTypa HCOPTaHNYCCKUX
BC€IICCTB

XyUMHu4YecKas pcaKknus. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKHI/Iﬁ B HeopFaHquCKOﬁ 151
OpFaHquCKOﬁ XAMHH. 3aKOH COXPAaHCHUS MACChbl BCIICCTB, 3dKOH COXPAHCHUSA U
MMPEBpAlICHUA SHECPTUU ITPU XUMHUYCCKUX PCAKIHAX

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

1.10

OOpatumbie peaknuu. XUMAYECKOe paBHOBecue. DaKkTOpHI, BIUSAIOIINE HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense

SJICKTpOJ'II/ITI/I‘-IeCKaH Jucconuanus. CuIlbHBIC U CITa0bIe OJICKTPOJIUTHI. Cpeﬂa BOJHBIX
pacTBOPOB BCHICCTB: KUCJTIad, HeﬁTpaﬂBHa&I, menoyHas. Peakiimu HOHHOTO oOmeHa

1.11

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuuun

Heopr AdHNYCCKasad XMMHUA

2.1

Hemeramnel. [lonoxkenune HemeTtaymioB B Ilepumomnueckold cuCTeMe XHUMHYECKHX
snementoB J[.MI. MenneneeBa M OCOOCHHOCTH CTPOEHHsS aTOMOB. Duznueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUST HEMETAIOB (HAa TMpUMEpE KHUCIOpOJa, CEpHI,

docdopa u yriaepona)

2.2

XHWMHYECKHE CBOMCTBA BAXKHEHUIINX HEMETAUIOB (TAJIOTCHOB, CEphI, a30Ta, docdopa,
yriepojia U KpeMHHs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOICOJAEPKAIINX KHUCIOT,
BOJIOPOJIHBIX coeMHeHMH ). [[puMeHeHre BaXKHEUIITNX HEMETAIUIOB U UX COSUHEHUN




2.3

Mertamnsl. [lonoxenue meramios B [leproanyeckoit cucteMe XuMUYECKUX JIEMEHTOB
.. MenneneeBa. OCOOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JOYEK aTOMOB
metaiioB. OOmme ¢Qusmyeckue cBoiictBa MeTtaiioB. CmiaBel  METaJlJIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSIKEHU METaJJIOB

2.4

XUMHUYECKUE CBOMCTBA BaXXHEHIIUX METAJUIOB (HATPUM, Kalduil, KaJbLMi, MarHuu,
ATIOMUHHUM, IUHK, XpOM, Xelie30, Melb) M X coenuHeHuil. OOmme crnocoobl
MOJTy4eHHsT MeTauIoB. [[ppuMeHeHrne MeTauioB B OBITY U TEXHUKE

2.5

I'enernueckas CBiI3b HCOPraHM4YCCKUX BCHICCTB, NPHUHAMICKAINUX K Ppa3IMYHbIM
Ki1acCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B 00ECHEYEHHWH DSKOJOTHYECCKOW, DJHEPreTUYCCKOM U  IHIIEBOU
0€30MacHOCTH, pPa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBnenuss 00 0ONMX HAYYHBIX MPUHIMIIAX TPOMBIIUICHHOTO ITOJYYCHHUS
BOKHEHMIIMX BelmECcTB. YelIOBEK B MHPE BEIIECTB M MaTEpPUAJIOB: BaKHEHIIWE
CTPOMTEJbHBIE MaTepuabl, KOHCTPYKIIMOHHBIE MAaTE€pUAIbl, KpackKH, CTEKIIO,
KepamMuKa, MaTepuaiabl JId DSJICKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U
MUHEpaJIbHBIC yI00pEHUS

3.3

XUMHS U 30pOBbE YEJIOBEKa: MPAaBUJIa HCIOIb30BaHUS JIEKAPCTBEHHBIX MIPENapaTosB,
npaBuiia 0€30M1aCHOrO MCIOJIb30BaHUs MpPEenapaToB ObITOBOM XMMHUU B NOBCEAHEBHON
KU3HH




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
Xumus, 10 knace/ T'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.
AxkimonepHoe obmectBo «M3narensctBo «lIpocBerienue»
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon W.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISL
Xumust / Tabpuensia O.C., OctpoymoB N.I'., Cnagkos C.A., AKIInoHEpHOE
obmectBo «M3natenbcTBo «IIpocBemenue»

A ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
MP Xumusa — Equnoe coaep:kanue oomero oopa3zopanus (edsoo.ru)
bubarorexa LIOK https://m.edsoo.ru/00ad9ch?2
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