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HHOACHHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpEOHEro o0OIero o0pa3oBaHUA
pazpabotrana Ha ocHoBe DenepasibHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOit 00pa30BaTENbHON MPOrpaMMBbI CpeaHEro oOmiero o0pa3oBaHUs
(®OIT COO), npencraBieHHbix B  DenepanbHOM  roOCyAapCTBEHHOM
obOpazoBarenbHOoM crangapre COO, c¢ yuérom KoHueniuu mnpenogaBaHust
ydyeOHoro mnpenMera «XuMHs» B oOpa3oBaTeNbHBIX opranuszanusx Poccuiickoit
®enepanyy, peanu3yroluX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, HOCHOBHBIX
nonoxxeHud «Ctparterun pa3BuTusl BocnuTaHusi B Poccuiickoit denepanuu Ha
nepuon 10 2025 roxga» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996
-p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4deHus, BOCOIUTAHUS U Pa3BUTUSL OOYYAIOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» aiig 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHuentyanbHble mosioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJIEp)KaHusl, pe3yibTaToB OOydeHHs U TpeOOBaHMM K YPOBHIO IHOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHAYECKOE oOpa3oBaHue, II0JIy4aeMOoe BBIITY CKHUKaMH
o011e00pa3oBaTeIbHON OpraHU3alluy, SBISIETCS HEOTHEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEPIIAIOIIMM JTallOM peah3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILIEHHOCTEW, MPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHMsI 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U 00OIIEH KyJIbTYphl
YeJI0BEKA, a TAKXKE KOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY30POBBIO
U MpUpOJIHOHN cpeae. Peanusyercss XxuMuyeckoe oOpa3zoBaHUE O0YyYaroIIMXCS Ha
YpOBHE CpeaHero oOiiero o0pa3oBaHUs CpeACTBAMH Y4YEOHOro mMpeaMeTa
«XuMHA», CONEpKAHUE U TOCTPOCHHE KOTOPOIO OIPEAEIIEHbl B MpOrpamMme I0
XUMHHU € yU4ETOM crieln(UKN HAyKU XUMHHU, €€ 3HaUeHUsI B IO3HAHUU TPUPOJIBI U B
MaTepualbHOW KU3HMU OOILECTBA, a TAKXKE C YUETOM OOUIMX LIEeJEH M MPUHLIUIIOB,
XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpEeJHero oOIIero
oOpazoBanust B Poccuiickoit deneparum.

XuMUsl KaK 3JIE€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0coOyio posib B
COBPEMEHHOM IUBWIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpBHI.
Ona BHOCHUT CBOI1 BKJIaJ B (JOPMUPOBAHUE PALMOHATIBHOTO HAYYHOT'O MBIIIIJICHHS,B
CO3J]aHUE 1IEJIOCTHOTO MPEACTABICHUS 00 OKpY)KaroleM MHpE KaK O €IMHCTBE
OpUPOABl U YeJOBeKa, KOTOpoe (GopMHUpYETCs] B XMMHHM Ha OCHOBE MOHUMAHMS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTIMU PUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOThEMJIEMONYACTHIOMUPOBOM KYJIBTYPbl, HECOOXOJIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W KM3HU KaXJI0Tro wieHa oOmiectBa. COBpeMEHHas XHMMHUs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pEUICHUE
I00anbHBIX MPOOJEM YCTOMYMBOIO PAa3BUTHSI YEJIOBEUYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3/T0POBbSI.

B coorBercTBUM ¢ OOIMMM WENSIMU W TNPUHIUIIAMU CPEIHEro OOIIETro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIl YPOBEHb
U3YYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaroumxcsi, HEOOXOJIMMYI0 MM Uil  BbIpaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJIOJHKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBastomuMHUIIpe AMETa« X UMHUSI» IBJITIOTCA0a30BBIEKY PChI—
«Oprannyeckas xumus» U «OOmas u HeopraHuyeckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHHSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMa
3HAHUU MO0 HEOPraHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIEH XUMUHU) U
opraHnyeckoil xumuu. PopMUPOBaHUE JAHHON CHUCTEMbI 3HAHUW NPU U3yYCHUU
npeaMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3YYEHHI0 Yy4eOHOro wmarepuaiga M oOOyCJOBJI€HA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  OMNpeAeTIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BELIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUS] OpPraHUYECKUX
COCMHEHUN, a TaKXe€ Ha YPOBHE CTEPEOXUMHUYECKHUX M IJICKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. (CBelneHHs 00 U3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHM4eckol XUMHUHM IOJIyYarT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 0OO0IIEro oO0pa3oBaHMs NEpBOHAYAIIbHBIC
MPEJCTABIICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKON PEaKIIUH.

[Toq HOBBIM yTIIOM 3peHUST B TpeaAMeTe «XUMHsD» 0a30BOTO ypPOBHS
paccMaTpuBaeTCs W3YyYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOpPETUYECKUM MaTepuan U (AKTOJOTHYECKHE CBEJICHHUS O BEIIeCTBaX U
XUMUUYECKoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOYYarolMUMCSl TPEIOCTABIISICTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEePUOINYECKOT03aKOHACOOIIETEOPETUUECKUXUMETO 00T UYECKUXITOZUIIUMN,



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

Ennnas cucrema 3HaHWN O BaXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOWCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEeKaHus JomoyHseTcs B Kypcax 10 um 11 xmaccos
AJIEMEHTAMH COJICP)KAHUs, HMEIOIMIMMHU KYJIbTYPOJOTHYECKUM M MPUKIATHOM
XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IOHMMAaHHUIO B3aMMOCBSI3U XUMHUH C
JIPYTUMHU HayKaMH, PacKphIBAIOT €€ poJib B IO3HABATEIILHOW W MPAKTHYCCKOU
JESATETPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAKCHHS K MPOIECCY
TBOpYECTBA B 00JIACTU TECOPHUHM W MPAKTUUYECKUX MPUIIOKCHUH XUMHH, ITOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIICCTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBSI3aHHBIX C XHMHEH, KPUTHUYECKH OCMBICIHBATh WH(OOPMAIUIO U
MPUMEHATh €€ IS TIONOJIHCHHWS 3HAHWH, PEIMICHUS WHTEUICKTYalbHBIX U
AKCIIEPUMEHTAILHBIX MCCISAOBATEIbCKUX 3a1a4. B memom comepikanne ya4eOHOTO
npeaMeTa « XUMHUs» JaHHOTO YPOBHS M3YUEHUS OPUEHTHPOBAHO HAhOPMHUPOBAHUE
y 0OydYarommxcss MHPOBO33PEHUYECKONH OCHOBBI JIsI TMOHUMaHUS (UIOCOPCKUX
uJeHl, TaKuX KakK: MaTepuajbHOE €IWHCTBO HEOPTaHWYECKOTO M OPTaHUYECKOTO
MHpa, OOYCIOBIIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM,
MO3HABAEMOCTh MPUPOIHBIX SIBJCHUNW IMyTEM DKCIIEpUMEHTA U  PeIICHUs
IPOTHUBOPEUYM MEXKIy HOBBIMU (haKTaMHd M TEOPETHUYCCKUMH MPEANOChUIKAMH,
OCO3HAaHHME POJIM XMUMHHU B PEIICHUU YKOJIOTHYECKUX IPoOJeM, a Takke MmpobiieM
cOepeKEHNS DHEPTETHUECKUX PECYpPCOB, CBHIPHS, CO3AHUS 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
HCCIICIOBATEIILCKON JIEATEIbBHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IIO3HAHUU
XUMUMU.

B mpaktuke mnpemnojaBaHuWs XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPeaeIeHUN
coJiepKaTeIbHOW XapaKTEPUCTUKHU TIIeJIe HW3Y4YeHHUs TMpeaAMeTa HampaBlieHuEM
NEPBOCTECIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO NpH3HAETCS (POpMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUSCKOU
JIESTETLHOCTH 4YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C
METOANYECKON TOYKH 3PEHHS TAaKOM IMOAXOJ K OINPEICIICHUIO LEJICH H3yUYCHHS
IIpeaMeTa SIBISETCS BIIOJIHE OIPaBIaHHBIM.



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

e (opMHpOBaHME CHCTEMBl XMMHMYECKHX 3HAaHUM KaK  BaKHEHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOH
JeXaT KIYEBbIE MOHATUSA, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUH XUMMH,
OCBOCHHUE SI3bIKa HAYKH, YCBOGHHE M IMOHHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C MCTOpHUEH
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
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM MPaBHII
0e301acHOro oOpanieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atuM, copepxaTenbHasi XapaKTepUCTHUKA 1IeJIed U 3a1a4 U3y4YeHus
MpeAMETa B IPOrpaMMe N0 XMMHUH YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUUC
HOBBIMHU TPUOPUTETAMU B CUCTEME cpeaHero obmiero oodpazoBanus. Ceroans B
IPENoAaBaHUK XUMUU B OOJIbLICH CTENEHN OTAAETCS NMPEANOUYTEHUEITPAKTHIECKON
KOMIIOHEHTE COJEp>KaHUsl OOyuyeHUs, OPHEHTUPOBAHHOM Ha IOATOTOBKY
BBIIIYCKHHUKa 00111€00pa30BaTEeIbHON OpraHu3aluu, BIAJCIONIET0 HE HabOpoM
3HaHWH, a (PYHKIIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CIHOCOOaMH U YMEHUSIMHU
AKTUBHOTO MOJYyYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOU JKU3HU JJI PEUICHUS
NPAKTUYECKUX 3a]a4.

B cBf3M ¢ 3TUM mNpu W3y4YEHUU TMpeaMeTa «XUMUsS» JTOMUHHUPYIOIEe
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]]a4UH, KaK:

aganTaiys 00y4aroluXcsl K YCIOBUSAM JIMHAMUYHO Pa3BUBAIOILETOCS MHPA,
(GopMHpOBaHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO T'PAaMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHEM;

dbopMupoBaHue y OOYyYalOIIMXCS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIS Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: PEIIeHUs MpoOJieM, MOoucKa, aHajau3a U 00paboTKu MHGOpMAaIINH,
HEOOXOIUMBIX Ui NPUOOPETEHHsI OMbITa MAESTENbHOCTH, KOTOpas 3aHUMaeT
BaKHOE MECTO B IO3HAHWU XUMUH, a TAKXKE JJIS1 OLIEHKHU € MO3UIMI3KOJIOTHYECKON
0e30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IMPOLIECCOB Ha
OpraHu3M YeJIOBEeKa U NPUPOAHYIO CPENY;



pa3BUTHE MTO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaTbHBIX M TBOPYECKHUX
CITOCOOHOCTEM 00YUYarOIIMXCS:CIIOCOOHOCTH CaMOCTOATEIBHO NMPUOOpPETaThHOBBIC
3HAHUA 10 XMMHUU B COOTBETCTBUU C )KU3HCHHBIMU IMOTPEOHOCTSIMHU, UCIIOJIH30BATh
COBpPEMEHHBIC MH()OPMAIIMOHHBIC TEXHOJIOTMH JIJIsl TIOMCKAa M aHallu3a Y4yeOHOU U
HayYHO-TIOMYJISIPHOM HH(POPMAITUN XUMUIECKOTO COJICPKAHUS;

dbopMHEpOBaHUEHNPA3BUTHEYO00YYAIOIINX CAACCOITUATUBHOTOMIIOTHIECKOTO
MBIIUICHUS, HA0TF0JaTEIbHOCTH,COOPaHHOCTH,aKKYPATHOCTH,KOTOPHIEOCOOCHHO
HEOOXOJIUMBI, B YaCTHOCTH, IPH TUIAHUPOBAHUU W TPOBEACHHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydJaromuxcsi YOSKIEHHOCTH B TyMaHUCTHYECKOUN
HaIPaBJICHHOCTH XWMHUH, €€ BaXHOW POJM B PENICHUM TJIOOATBHBIX MpoOIeM
PaIMOHAIBHOTO MPUPOIOTIOE30BaHUS, TIOTIOJHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOUIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIB30BAHUS TIOJMYYCHHBIX 3HAHWHA I TPHHITHS TPAMOTHBIX DPEIICHUHA B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM maHe cpeaHero oOmero oOpa3oBaHUS NPEIAMET «XHUMHUSD)
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOU 00yacT «ECTeCcTBEHHO-HAYUYHBIC
MIPEIMETHI.

OO6miee uncIo4acoB, OTBEACHHBIX IS U3yUYeHUS] 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 opraHnyecKor XUMHUH: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUECHUE B
MOJyYEHUH HOBBIX BEIIECTB M MATEPUATIOB. T€OpHsl CTPOEHUS OPTaHUYECKUX
coenuHeHnitA. M. BytnepoBa, e€ocHoBHbIENIONOXKEHUS. CTPYKTYpHBIEGOPMYIIbI
OpPraHMYECKUX BellecTB. [ omomnorusi, wu3zoMepus. XuMHAYECKas CBs3b B
OPTraHUYECKUX COCAUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenue o kinaccupuUKaMM OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHUYeCKUX COCAUHEHUM (CUCTEeMaThueckas) W TpUBUAJbHBIC Ha3BaHUS
BOXKHEUIIINX MPEACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUSI BELIECTB W MX MPEBPAIICHHII:
O3HAaKOMJIEHHE C OO0pa3llaMd OpPTraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX OIMBITOB MO MPEBPAIIEHUI0 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: Oytaauen-1,3 u merwnOyranueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOWCTBa (peakiusi mojaumepusaiuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

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

Apenbl. benzon: cocra, crpoeHue, U3NYECKME M XUMHUYECKHE CBOICTBa
(peakuuy rajoreHUPOBAHMS U HUTPOBAHUS), TIOJyYEHUE U MpPUMEHEHue. Toayon:
cocmas, cmpoeHue, (uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUAUHUMPOBAHUSL), NOTyYeHueunpumererue. TOKCUIHOCTh



apeHoB. ['eHeTMYeckass CBA3b MEXAY YIVIEBOJOPOAAMH, NPUHAIEKAILMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTrIEBOAOPOIOB. [IpHpoaHBIi Ta3 W IOIMyTHBIE
HeTsaHbie Ta3pl. HeTh 1 e€ mpoucxoxaenue. Crnocobsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaquTH4ecKuil), mnuposus. [IpoaykTs
nepepaboTKku He(TH, UX IPUMEHEHHUE B NPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEepUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HX MPEBPAIICHUI:
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 CIHUPTBL. MeETaHON M 3TaHON: CTPOCHHE,
¢usznyeckue M XHUMUYECKHE CBOWCTBA (peakUuu C AaKTUBHBIMH MeETaJlJIaMH,
raJIor€HOBOJOPOJaMH, TOpPEHUE), MpuMeHeHue. BonopoaHbie CBA3UM MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METAHOJIA M ATAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaroMHble  COUPTBL. OJTWICHIVIMKOJIb W  IJIMLIEPUH: CTPOEHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO ILIEIOYHBIMHU
METaJulaMH, KaueCTBEHHas peaklus Ha MHOTIO0aTOMHble cnupThl). [lelicTBue 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.

Crnoxnble 3pupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [waponus
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
XUMHUYECKHUE CBOICTBA aMMHOKUCIOT (Ha mMpumepe TIiuuuHa). buonoruueckoe
3Ha4YE€HUE aMUHOKHCIIOT. [lenTunapl.

benku Kak NOpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
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 MPUPOJHBIX U UCKYCCTBEHHBIX 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 MMOHATHS: 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: MuHepanpl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbIE, TOILIIMBO,
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.

ITepuonnueckuit 3axkoH u Ilepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. NI. MenneneeBa. CBsi3b NMEPUOIUYECKOTO 3aKOHA U [leproauyeckoil cucTemsl
xuMuueckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX M CIOXKHBIX BEIIECTB 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  MOJIEKYJIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. TUIbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
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 — peaknus. Kiaccupukamuss — XHMHUYECKHX — PEaKIuid B
HEOPraHMYECKOW M OPraHMyYeCcKON XMMHUU. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakivu, e€ 3aBUCUMOCTh OT paznudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMHYecKoe paBHOBecue. DakTOppl, BIUAKOIIKE HA COCTOSHHUE
xuMu4eckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTpoiutuueckasaucconnanus. CuibHbieucaadbiedneKTpoauThl. 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

Hemeramnel.  Ilonoxenne HemertauioB B Ilepuoamdeckoit  cucreme
xuMuueckux siaeMeHToB J[. M. MennaeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®duznveckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpUMeEpe
KHCJIOPOJa, cephbl, hocdopa u yriaeposa).

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

[IprmMeHeHnEeBaKHENIIIMXHEMETATUIOBUUX COCTMHEHU M.



Meramnel. 1lonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. O0mme guiznyeckue cBoricTBa MeTauioB. CiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXXKHEUIMX METAJUIOB (HATPUM, KaJIUi, KaJIbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl MmonyyeHuss MetaioB. [IpuMeHeHne meTamioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX IPEBpALICHUN:
M3y4eHUEe KOJUICKIMU «MeTauibl U CIUIaBbl», OOPa3IlOB HEMETAUIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJIOJIEHUE U OIMCAHWE JEMOHCTPAlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PAaCTBOpaAMU
KHUCJIOT U IEJI0UeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnrie3amgaun.

Pacuétsl mMaccel BellecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUM BELIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILIECTB UMEECT IPUMECH.

XUMHUANKU3Hb

Ponp xuMuu B 0OECreYEHUM SKOJOTHYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MMacHOCTH, Pa3BUTHUM MEIUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MNPUHIUNAX [POMBIILICHHOTO
MOJTyYEHHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUANIOB: BAXKHEHUIINE CTPOUTEIIHHBIE
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpAacKH, CTEKJIO, KepaMmuKa,
Marepuanbl JJs JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHBIC
ya00peHHUS.

XuMHsT U 3J0pOBBE YEJIOBEKA: MpPaBUJIa MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 6€30MacHOTO UCIOJIb30BAHUSI MTPENapaToB OBITOBOM XUMUUB
MMOBCETHEBHOM KU3HU.

MeXnpeaMeTHBIECBS3H.

Peanuzammss  MEXNpeaIMETHBIX  CBsi3ed TPU  HM3yYCHHH  OOmIeH U
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCylIECTBIISIETCS YEPE3 MCIIOJIBb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUM, TaK U TIOHATUM, SBISIOIIUXCS
CHUCTEMHBIMU JJIS1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAy4YHBIH (pakT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(pUKaIusi, TM[EepUOJUYHOCTh, HAOJIO/ICHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



®dusnka: Marepus, SJHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOII, PAJJHOAKTHBHOCTh, MOJICKYJIa, SHEPTETUICCKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3NYECKUE BEIUYMHBI U CIUHHIBI UX
MU3MEPEHHUsI, CKOPOCTb.

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

['eorpadus: MuHEpabl, TOPHBIC MOPOJIBI, TIOJE3HBIE UCKOMAEMbIE, TOILIHBO,
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-IAEATEIbHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

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

HaJIM4YHEMOTHUBAILIMMKOOYYEHHIO;

LEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUHN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAMILIMI 0a30BOM HAYKH XUMUU;

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.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUA IpeAameTa «XHMHS) JIOCTUTAKOTCA B
€IMHCTBE Y4YeOHONH U BOCHUTATEILHOM JAESITENbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HUAealaMd POCCUKCKOTO TpaKJAHCKOro OOIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMud W TpaBWIaMH  IOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  Mpoleccam
CaMONO3HAHUA, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
oOyyJaronuxcsi.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHUA TMpeaMera «XUMHUS»  OTpakaroT
c(OPMHUPOBAHHOCTh OMbITa IO3HABATENILHOM M TMPAKTUYECKON J1€ATeNbHOCTH
oOyJaromuxcs Mo peav3aluy MPUHITHIX B 00LIECTBE LIEHHOCTEN, B TOM UYHCJE B
YacTH:

1) rpa:kIaHCKOTOBOCTTUTAHMSI:

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

IIPEACTABICHUS] O COLMAIBHBIX HOPMax MW TMPaBHJIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIIBHOCTU MpU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHUN YYEOHBIX M MO3HABATEIbHBIX 3a/a4, BBITIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHHMMATh M IPUHHAMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IpYTUX IIPU aHAIN3€ Pa3InYHbIX BUJIOB YUEOHOH IEATEIbHOCTH;

2) MAaTPUOTHYECKOTOBOCTIHTAHHUS:

[IEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY UM HAyYHOMY HACJIEIUIO
OTE€UYECTBEHHON XUMMUU;

YBaXEHUS K NPOLECCY TBOPYECTBA B OO0JIACTH TEOPUUM M MPAKTUYECKOIO
MIPUMEHEHUSI XMUMHH, OCO3HAHHUS TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pPe3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUM, KPONOTIMBBIX SKCIHEPUMEHTAIBHBIX  IOHMCKOB,
IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

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

3) AyXOBHO-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
MO3ULIMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHUE TMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) hopMUPOBAHUSAKYJIHTYPHI3IOPOBbS:

MOHUMAaHUsI LIEHHOCTEH 3J0poBOro M 0Oe30macHoro ooOpas3a >KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBui 0€30MacHOro OOpaleHusi C BeliecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHUMAHUSl LEHHOCTU TpaBW HMHAUBUAYAJIBHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAaHMS TOCIEACTBUNA W HEMPUSATUS BPEAHBIX NPUBBIUEK (YHOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOTrOBOCIIMTAHMSA:

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, Oyayied MNpopeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrHYeCKOTOBOCITHTAHMSI:

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 WCIIOJIB30BAHUSA JOCTMIKEHUNW XUMHH  JUIS
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOTO IIPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JCHUCTBUM, IPUHOCIIIMX Bpel OKPYKAIOLIEH
IPUPOAHON Cpejie, YMEHHS TPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTHYECKUE
IIOCJICACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOTO DKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITa NEATENbHOCTH 3KOJIOTUYECKOH HaIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMHU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOSITH HJICOJOTHUHU
xemopoouu;

7) HEeHHOCTHHAYYHOT OTIO3HAHMS:

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

MOHUMAaHUSl CHeUU(PUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poJid B
dbopMHpPOBAHNY PAlMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
NPEICTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHWH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0CO0OW 3HAYUMOCTHM XHMHHM JJII COBPEMEHHOMU
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOW POJU B
CO3/IJaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUU TI00ATBHBIX MPoOIeM
YCTOWYHMBOT'O PA3BUTHUS YEJIOBEYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIICUCHUHU YCIOBUUN
YCIEUTHOTO TPY/Aa U SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXKIOTO WICHA0OIeCTBa,;

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



MoJIydyaeMble 3HaHMS Ui aHAIu3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
MPOUCXOIAIIMXBHEM U3MEHEHUN, YMEHUS JeNaTbOOOCHOBAHHBIC 3aKIIOYEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C IEJbI0 MOJTYyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEPECAKIO3HAHUIOUHCCIIEI0BATENBCKONIEATEIHOCTH;

TOTOBHOCTHU ©  CIIOCOOHOCTH K  HENpephlBHOMY  00pa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAHMWA 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJAa B paznuyHbIX chepax mpodeccruoHanbHOMl

NEeATEIbHOCTH.
METAIIPEIMETHBIEPE3YJIBTATDBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS yuyeOHOro mpeaMera «XuMus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMblE  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOydarOIIMXCSA
MEXIUCHUTUITMHAPHBIE (MEXIPEAMETHbIE) O0IeHAYYHbIE TOHITHS, OTPa)KaroIIne
[ETOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEIUPUKY METOAOB TIO3HAHMS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUS, SBICHHE,
IpOLECC, CUCTEMA, HAYYHBIA (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIEI0BaHUE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaabHble y4eOHBIC NEHCTBUS (MTO3HABATENIbHBIE, KOMMYHUKATHBHEIE,

pEryJsiTUBHBIE), o0ecreunBarome (dbopmHpoBaHue (GyHKUHOHATBHOU
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroIXCs;
CHOCOOHOCTh 00yyaronmxcs UCIMOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M yHUBEpPCAJIbHBIC YUeOHBIS
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MertanpeaMeTHbIE PE3YyJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATBbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMA W  PETYyJISTHBHBIMU
JICUCTBUSIMH.

OgJagenue YHUBEPCAJIbHBIMHA y4eOHbIMH NMO3HABATEJILHLIMH
JefiCTBUSIMU:

1) 6a30BbIeJIOrHYECKHENeiCTBHS:

CaMOCTOSITEIbHO  (OPMYyJIMPOBAaTh W aKTyallM3UpoOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPEACNISATh LENU JESITENbHOCTH, 3aJaBas mnapaMeTpbl W KPUTEPUH MX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIIOJIb30BaThIIPUOCBOECHUM3HAHUUTTIPUEMBLIOTHYECKOTOMBIIILICHUS—
BBIJIEISAThXAPAKTEPHBICTIPU3HAKUTIOHA TUHNY CTAHABIMBATHUX B3AMOCBSI3b,



MCIIOJIH30BaTh COOTBETCTBYIOIINE TTOHITHS JIJI1 OOBSCHEHUS OTAETbHBIX (DaKTOB U
SIBJICHUM;

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

YCTAaHABJIMBAaTh NPUYUHHO-CIECACTBEHHBIE CBA3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXIeHUs (MHIYKTUBHBIC, JI€TyKTUBHbBIC, IO
aQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJINYECKUE
(3HAKOBBIC)MOIEIIN,TPEOOPA30BLIBATEMOICIIBHBICIIPEICTABIICHUSI ~ —XUMUYECKHUM
3HaK (CUMBOJI) dJIEMEHTa, XUMUYecKas popMyJsia, ypaBHECHUE XUMUUYECKOUpPEaKIINU
— MpPU PEIICHUH Y4YE€OHBIX TMO3HABATENbHBIX W MPAKTUYECKHUX 3aJ]a4, MTPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS VISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIeHCCIIEI0BATEILCKUEIEHCTBYS

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHX
peaKumii;

bopMyIIMPOBATHIECTNN3AIAUUUCCIICI0BAHUS, UCTIOIB30BATHIIOCTABIICHHBIE U
CaMOCTOSITENIbHO  CPOPMYJIMPOBAHHBIE BOINPOCHI B KAa4yeCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIsi (DOPMHUPOBAHUS TUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TMPOBEIACHHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 3a XOJ0M
MpoIecca, CaMOCTOSATENIBHO MPOTHO3UPOBATH €ro pe3ysibTar, (GOopMyJIUpPOBATH
00001IEHUSMBBIBOABIOTHOCUTEIILHOIOCTOBEPHOCTUPE3YILTATOBUCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM TPOEKTHOU
NEATEeIbHOCTU, TMPOSBISITE CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHUs NPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3JIMYHbIX
METOJI0B [IO3HAHU.

3) padoracundopmanmeii:

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 TMPUMEHSTH PA3THYHBIE METOJBI MPU TIOUCKE H
oToope wuHbOpMaAIUK, HEOOXOAWMOW JJIsI  BBIMOJHEHMUS Y4YEOHBIX 3ajad
onpenenEHHOro TUIA;

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

CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMy  MPEACTABICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHbIM fA3BIK B KadyecTBE CpeAcTBa Impu paboTe ¢
XUMUYECKON uHGpOpMaIMeil: TPUMEHSATh MeEXIpeAMeTHbIe ((du3udeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (JOpMYIIbl, aOOpEeBUATYPbI, HOMEHKJIATYPY;

WCIIOJIh30BaTh M MPEoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPECTBA
HaTJISTHOCTH.

OBy1aeHNeyHNBEPCATbHBIMUKOMMYHUKATUBHBIMH/IEICTBUAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI€ IUAJIOTa W/UITN
JTUCKYCCHHW,  BBICKa3bIBaTh  WaAeH, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNAaTh C TPE3CHTAIIMEH pe3yIbTaTOB ITO3HABATCIBHON MESITCIBHOCTH,
MOy YCHHBIXCAMOCTOS TEIbHOMITMCOBMECTHOCOCBEPCTHUKAMHUTIPUBBITTIOTHEHU T
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl IO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaM3allii y4eOHOTO MpoekTa U (OPMYIUPOBATH BHIBOJIBI
M0 pe3ynbTaTaM IPOBEAEHHBIX WCCIAEAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUH 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 OCBOCHUSI Kypca «OpraHvdeckas XuMUSH
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpPA, pPOJM XHUMUHA B TIO3HAHUMU SIBJICHUU



npuponabl, B  (OPMHpPOBAHMHM MBIIUIEHUS HM  KyJbTYpbl JHYHOCTH, €€
(YHKIIMOHATIBbHOUTPaMOTHOCTH,HEOOXOAUMONIIIAPEIICHUATIPAKTUYECKUX3alad U
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHMSI K CBOEMY 3/I0POBBIO M NPUPOJHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATral0IINE MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000J104KaaTOMa,MOJIEKYJIa,BaJIEHTHOCTb,  AJIEKTPOOTPHULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opMmyisa (pa3BépHyTas M COKpalll€HHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIA O0BEM, YIVIEpOAHBIA CKeJeT, (yHKUHOHAJbHAas Tpymna,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUI pAJl, TOMOJIOTH, YII€BOJAOPOIbI,
KHCIIOPOJ, M a30TCOACPKAIIUE COCAUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranuyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IMOHUMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHUU WU
0€30MacCHOM HCIIOJIb30BAHUM BAKHEMILIMX OpPraHMYECKUX BELIECTB B OBITY HU
IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,

c()OPMHUPOBAHHOCTh YMEHHMU BBISBIIATH XapAKTEPHbIE MNPU3HAKA MOHITHH,
yCTaHaBJIMBAaTh UX B3aUMOCBSA3b, MCIOJIB30BATh COOTBETCTBYIOUIUE MOHATHS IIPU
OMMCAHUM COCTaBa, CTPOCHUSI U NMPEBPALIEHUI OPraHUYEeCKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJB30BaTh XUMUYECKYI0 CHMBOJIMKY MJIsi
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpalEHHON)
GopMya OpraHMYECKMX BEUIECTB W yPABHEHUH XUMHYECKUX PpEaKIUH,
M3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BEIIECTB JJISl MIUTIOCTPALMHU HMX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAMJICKHOCTh H3YUYEHHBIX
OPraHMYECKMX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeauHEHUN (YIJIeBOJOPOAbl, KUCIOPOA U a30TCOJEpKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs), JaBaTh MM Ha3BaHHS [0
cuctemMatnyeckoi HomeHkiatrype (IUPAC), a takxke NpUBOAWTH TpHUBUAIbHBIC
Ha3BaHUS OTAEJbHBIX OPraHWYECKUX BEIIECTB (STUJIEH, NPOIWJIEH, ALETUIIEH,
ATUJICHTJIMKOJb, TIIMLUEPHH, (eHOoJ, (opMalbIeru, aleTaabAerul, MypaBbUHAs
KHUCIIOTa, YKCYCHAsKUCIIOTa, OJIEMHOBASIKUCIIOTA, CTEAPUHOBASKHUCIOTA, TJIIOKO34,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TIUIMH);

c(OPMUPOBAHHOCTh YMEHHSI ONPENEISATh BHUIb XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TMPUMEHSTHh TIOJIOKCHHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOPMHPOBAHHOCTh ~ YMEHHMH  XapaKTepHU30BaTh  COCTaB, CTPOCHUE,
bu3nUecKkue W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWJIECH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, metundyranuen-1,3, GeH30JI, METAHOJ, STAHOJ, STHJICHIJIHKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHl, MypaBbUHAsl M YKCYCHasl KHUCJIOTHI, TJIIOKO3a,
KpaxmaJl, IeJUII0J103a, aMUHOYKCYCHAs KHCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIUi ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

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

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU TMPOJYyKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIIECTB WJIU IPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJAaX HAYYHOIO MO3HAHUA, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUYECHHH BEUIECTB U
XUMUYECKUX ABJICHUN (HaOI0IeHne, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUiIa MOJB30BAHUS XUMUYECKON
MOCYJI0OM ¥ J1TabopaTOpHBIM O0OPYIOBaHUEM, a TaKXKe MpaBuia OOpaIlIeHUs ¢
BEILIECTBAMU B COOTBETCTBUHM C HMHCTPYKIUSIMU MO BBIMIOJHEHUIO JTA00PATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATh XUMUYECKUIM
AKCIEPUMEHT(IIPEBPALLCHUSIOPTaHUYECKUXBEIIECTBIPUHATPEBAHUHN, I0TTyYCHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPraHUYECKUXBEIECTB,
JieHaTypais OeJKOB IIPU HArpeBaHUMU, IIBETHBIC PEAKIIMU OCIIKOB) B COOTBETCTBUU
C TpaBUJiaMU TEXHUKH O€30MaCHOCTU TIpU OOpalleHHH C BEIIECTBAMU U
7a00paTOpHBIM  O0OpPYJOBaHUEM, MPEIACTABIATH  PE3YJIbTaThl  XUMHYECKOTO
dKCTIEpUMEHTa B (OpME 3amuCh YpaBHEHUW COOTBETCTBYIOIIUX pEAKIMH 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);



cOPMHUPOBAHHOCTh ~ YMEHHH  COOMIOAaTh  MpaBWia  AKOJOTHYECKHU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOH JACATEIRHOCTH B IEJIX
COXpaHEHMsSI CBOETO 3/I0POBbSI M OKpPY>KalOIIeH MPUPOJHOW CpPEabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BeIeCTB, MoHMMas cMbica mokazatens [1/IK, mosicHaTh Ha mpumepax CcrmocoObI
YMEHBIICHUSI W NPEJOTBPAICHUS WX BPEIHOrO BO3ACHCTBUA HA OpraHu3M
YEJI0BEKa;

Ul OOYYaroIMXCsl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS: YMCHHE
MPUMEHSATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XMMHUYECKUX SIBJICHUN;

JUISL  CJIETBIX M CJIA0OBHIASIIMX OOYyYaloIIMXCs: YMEHHE HCIOJIh30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anmucu XUMMHAYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBle pe3ysbTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpPA, POJM XHMHUU B TIO3HAHWU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOUTPaMOTHOCTU,HEOOXOIUMONITIIPEIICHUSITPAKTUUECKUX3alad U
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U IPUPOIHOM
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(hOpPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHSA IMPU
ONMCAaHUH HEOPTraHUYECKUX BEIMIECTB U UX NPEBPALICHU;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJHKY JIs
coctaBlieHUs (GOpPMyJ  BEIIECTB W ypPaBHEHUH  XMMHUYECKUX  PEaKIIHM,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJEKUCIBIM ra3, aMMHakK, TaméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUSX PA3JIUYHOIO COCTaBa, BUJ XWMHYECKOU
CBA3M (KOBAJIEHTHAsl, MOHHAS, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, TUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
COCIMHECHUIM;

c(hOpMHPOBAHHOCTh YMEHUMI yCTaHaBJIUBATh MPUHAJIEKHOCTb
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBY K OIpPEAEIIEHHOMY Kiaccy/TpyIe
COCIMHEHUI (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

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

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »3JieMeHTOB |—4 mnepuonoB Ilepuoguyeckoil CHCTEMBI
xuMuueckux sjemeHToB JI. M. MenneneeBa, WCIONB3YysS MOHATHS «s-, P-, d-
ANIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKHE YPOBHUY», O0BICHITH3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB M MX COEJUHEHHI MO MEepHoJaM U
rpynmnaM [lepuoandeckor cucrembl xumudeckux aneMeHToB . Y. MeHneneesa;

c(OPMHPOBAHHOCTh ~YMEHHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHAYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TE€HETHYECKON CBA3M MEXKIY HEOpPraHU4YEeCKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(DHUIIMPOBATH XUMUYECKUE PEAKIIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY M COCTaBYy pPEarupyroliyx BeELIECTB, TEIIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCIICHHUS AJIEMEHTOB, 0O0paTUMOCTH
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, MOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

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

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIMUOTPA3TNYHBIX(DAKTOPOB; XapaKTEPCMEIICHUAXUMUIECKOTOPAaBHOBECHS B
3aBUCHUMOCTH OT BHelIHero Bo3aeicTeus (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMMHUYECKHE IMPOIIECCHI,
JeXKallke B OCHOBE MPOMBIIIICHHOTO IOJIYYEHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEICTABICHUA 00 OOIIMX HAyYHBIX NPHUHIMIAX H
AKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh yYMEHUN NPOBOJUTH BBIYMCIECHHUS C HCIOJIb30BAHHEM
HOHATHS «MaccoBas JOJs BEIIECTBa B PACTBOPE», OOBbEMHBIX OTHOLIEHUH Ta30B
OpU XUMHUYECKUX PEAKIHAX, MAaCChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILIECTB, TEIUIOBOro 3¢ (deKkra peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUsI SHEPT UM,

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBUila MOJIb30BAaHUS XUMUYECKON
nocyJI0M 1 71abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMHM IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XUMHYECKHUH
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUU KaTajau3aTopa,
OMpeNeNeHNe Cpellbl PacTBOPOB BELIECTB C IOMOIIbI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peaklMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha cyib(dar-, kKapOOHAT- 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,
NOPEACTaBIATh PE3yJbTaThl XHMMHUYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OpMYyJIHpPOBATh BHIBOJBI HAa OCHOBE
3TUX PE3yJIbTaTOB;

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



chOPMHUPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWIa  IKOJOTHYECKU
[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJISIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOAHON CpeAbl, OCO3HABATH
ONACHOCTh BO3/ICHCTBUS HA KUBbIE OPraHU3Mbl ONIPEACIEHHBIX BEIIECTB, HOHUMAs
cmbici nokazarensa IIJIK, mosicHATe Ha mnpuMmepax crnocoObl YMEHBIIEHUS |
MIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTraHNU3M YEJIOBEKA;

JUIsl OOyYaroIIMXCsl C OTPaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHE
NPUMEHATh 3HAaHUSA OO0 OCHOBHBIX JOCTYMHBIX METOJax IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  CIENBbIX M CIA0OBHUIAIIMX OOYYalOlIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3anmucn XUMHYECKUX

dbopmy.



TEMATHYECKOEIIJNTAHUPOBAHMUE
10 KJTACC

KosnuyectBo yacos DJIeKTPOHHbIE
HaumenoBanuepasaejoBuTEM (uudgposbie)
Ne i/ Konrtpoasubie | IIpakrunyeckue
NPOrpamMMblI Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI pecypest
Pa3nenl. TeopeTuyeckneoCHOBBIOPTaHMYECKON XUMHUHU
IIpenmeroprannueckonxumun. Teopus
11 CTPOCHUSIOPTaHUYECKUXCOETMHEHUHA. M. 3
bytneposa
Htoro no pazneny 3
Paznen2.YriaeBogopoanl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI—AaNIKaHBI 2
99 HenpenenbHbICYTI€BOJOPO/IBI: AIKEHBI, 6 1
AJKaJMEHbI, ATKUHBI
2.3 ApOMaTH4eCKUEYTIIEBOIOPOIBI 2
24 [TprpoIHBIENCTOYHUKUYTIIEBOAOPOJOBH HX 3 1
nepepaboTka
Hroro nopasneny 13
Pasznen3.KucaopoaconepxamueopranudeckuecoeIHHECHUS
3.1 Cnuptsl. PeHon 3
3.2 Anbnernsl. KapOOHOBBICKUCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYrieBonsl 3 1




Hroro no pazneny

13

Pa3nend.A3orcoaep:kanueopraHnyecKuecoeTuHeHus

4.1 AMHUHBI. AMUHOKHUCIIOTHI. benku 3
Hroro mo pazneny 3
PaznenS. BoicokomoJieKyJIsIpHbIe COeIMHEHUS

51 [Tnactmaccer. Kayayku. Bomokna 2
Htoro no pazneny 2
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 34




11 KJIACC

KoanuecTBo 1yacoB DJIeKTPOHHbIE
HaumenoBanuepasaejoBuTEM (uudposbie)
Ne n/n Kontpoabnbie | IlpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchbl
Pasnenl.TeopeTnueckneoCHOBbBIXUMUM
CrpoenuearomoB.lleproauyeckuiizakos u
11 [Iepnoanueckas cucteMa XMMUYECKUAX 3
sneMmenToB /.. MenaeneeBa
12 CrpoenueBeniectBa. MHOTOOOpa3ue 4
' BEILIECTB
13 XUMHYECKUEPEAKIIUU 6 1 1
Htoro no pazneny 13
Pasnen2.Heopranuveckasixumust
2.1 Meraisl
2.2 Hemerans 1
53 CBsI3bHEOPTaHUYECKUXUOPTAHUYECKUX 9
' BEILECTB
Hroro no paznemy 17
Pa3znen3. XuMusinsku3Hb
3.1 XUMUSAUKU3ZHD 4
Uroro no pazneny 4
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 34 2 3







IHOYPOYHOEIIJIAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoaenpie | Ipaktirieckue fI[Sy‘leHI/IH :)Iﬁlc)l;I;OBaTeanme
padoThI padoThI pecypest
1 [Ipenmer opraHn4eckon XUMuH, €€ 1
BO3HHUKHOBEHUE,pa3BUTHEU3HAUECHNE
Teopus cTpoeHUs OpraHMYECKUX
2 coennHeHUA.M.byTiiepoBa,e€ OCHOBHbBIE 1
MI0JIOXKEHHUS
[IpencraBnenue o kiaccupuKanuu
3 opranuueckuxsemiects. Homenknarypa 1
(cucremaTHyecKasi) U TPUBHAJIbHBIE
HAa3BaHUSAOPTIaHMUYECKUXBEILIECTB
4 AJTKaHBI:COCTAaBUCTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeTaHuATaH—TIPOCTEUIIINE 1
MPEJICTAaBUTENIN ATKAHOB
6 AJTIKEHBI:COCTaBUCTPOEHHUE, CBOICTBA 1
7 OTUIeHUNPONUIEH—IIpocTeiine 1
IIPEJICTaBUTENIN ATIKEHOB
3 [TpaktuyeckaspaboraNel.«Ilomyuenue 1 1
STUJIEHA U U3yYEHUE €r0 CBOMCTBY
Ankanuensl. bytaauen-1,3 u
9 metunoytanuen-1,3. [lomyuenue 1

CUHTCTUYCCKOTIOKay1yKanpE3UHbI




AJKUHBI:COCTaBHOCOOCHHOCTUCTPOCHHUS,

10 FOMOJIOTMUECKUH psii. ALETHIIEH —
MPOCTEUIINUIPEICTABUTEIbATIKMHOB

1 BrruucnenusAnoypaBHEHUIOXUMAYECKON
peaxkuu

12 Apenbr:0eH301uTONYy 0. TOKCHYHOCTh
apeHoB

13 I'enernueckas cBsA3b yIiIeBOAOPO/IOB,
[IPUHAJIEKAIIMXKPA3IUYHbIMKIIaccaM
[IprupoAHBIENCTOYHUKNYTIIEBOIOPOIOB:

14 NPUPOIHBIN ra3 ¥ MOIyTHBIE HEPTIHBIE
ra3bl,HeTHUIIPOAYKThIEENEPEepadOTKU
[IprupoAHBIENCTOYHUKNYTIIEBOIOPOIOB:

15 NPUPOIHEIN ra3 U MOIyTHBIE HEPTIHBIE
ra3bl,He(THUIIPOAYKThIeENEpEepadOTKU

16 KontponbnasipaboTtanopasneny
«YTIeBOgOpOaABDY

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJIMATaHo1. BoopoiHascBa3b

18 MHOroaTOMHBIECTTUPTHI:3TUIICHIIUKOIIBU
TJIMLEPUH

19 DeHOJI: CTPOCHUEMOJIEKYJTBI, hU3HUYECKUE U
XMMHYECKHE CBONCTBA, IPUMEHEHHE

20 Anpbreruasl:hopManbaeruam
aneTanpaerul. ALeTOH

1 OHOOCHOBHBIETIpEIETbHbIEKapOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCyCHast

22 [TpakTrueckaspadboraNe2.«CpolicTBa




pacTBOPAYKCYCHOMKHUCIOTBD)

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

23 NPECTaBUTEINBBICHIMXKAPOOHOBBIX
KHCJIOT

24 MBI1aKaKCOIMBBICIINXKAPOOHOBBIX
KHCJIOT, UX MOIOIIee JeiicTBIE
CrnoxubleapHUpBI KaK IPOU3BOIHBIC

25 KapOOHOBBIXKUCIOT.[ MIAPOIN3CI0KHBIX
3¢upoB

2 Kupbr:ruaponus,mnpuMeHeHue,
Ouosoruueckas poJib KUpPOB
YTrneBoasl: cocTaB, KilacCH(pHUKAIIHS.

27 BaxueiimmenpeacTaBUTENN : TIIFOK034,
bpykTOo3a, caxaposa

08 Kpaxmanuuenitono3akaknprupo1Hbie
TIOJMMEPHI
KontponbHasipaboTtanopasueny

29 «KwucnopoaconepkanmeopraHnIecKue
COEIMHEHUS

30 AMUJHBI: METHJIAMUHU AHITAH
AMUHOKHUCIOTHI Kak aM(pOTepHbIE

31 OpTraHUYECKUE COCAMHEHUS, UX
6uonornyeckoeznauenue.llentu sl

39 benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIECOSTUHEHUS

33 OCHOBHBICTIOHATUAXUMHUH
BBICOKOMOJIEKYJIIPHBIX COSTMHEHH

34 OCHOBHBIEMETOIBICUHTE3A




[ImacTmaccsl, kKay4yku, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIXCOEMHEHU .

OBIIEEKOJIMYECTBOYACOBIIO
I[TPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTpoJbHbIe

Bcero
padoTbI

IMpakTHyeckue
padoTbI

JlaTa
U3yYeHUS

JIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTe/ibHbIE

pecypcsl

XUMUYECKUNUAIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypamus aTOMOB

[Tepnoanueckuiizakonul lepuoanueckas
CUCTEMa XMMHUYECKUX 3J1eMeHToB []. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOPUEHCTPOCHUSIATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHXDJIEMEHTOBUHMXCOCTUHEHUNIIO
rpyIIaM U nepuoaam. 3HaueHue
MePHUOUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pPa3BUTUU HAYKH

CTpOCHI/ICBCH_ICCTBa.XI/IMI/I‘-ICCKaSICBfBB,eé
BUBI; MCXaHU3MBbI 06pa30BaHI/I$I
KOB&HGHTHOﬁCBH3H.BO,Z[OpO,Z[HaHCBH?»B

BaneHTHOCTB. DNEKTPOOTPULIATETHHOCTD.
Crenenrokucienus.BemecTsa
MOJIEKYJIIPHOTOMHEMOJIEKYIISIPHOTO
CTPOECHHUS

[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX.
N CTHHHBIENKOJITTOUTHBIEPACTBOPBI.
MaccoBasi1015BEIIECTBA B paCTBOPE




Knaccudukanus n HoMeHKIaTypa
HEOpPraHWYECKUXCOeAMHEHUI. ] eHeTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX
KJIACCOB

Knaccudukanus XuMHU4ecKux peakiui B
HEOPraHUYECKON MOPraHNYECKON XUMUMU.
3aKOHCOXPaHEHUAMACCHIBELIECTB;3aKOH
COXPAHECHUAUIIPEBPALLECHUAIHEPT U [IPH
XUMHUYECKUXPEAKLINAX

Ckopoctepeakiun. OOpaTuMblepeaKIIiH.
XUMHUYECKOE paBHOBECHE

10

[TpakTueckaspadoraNel .«BnusHue
pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKium)

11

OnekTponutnueckasaucconunanus. [ lonstue
0 BojiopoiHOM nokasarene (pH) pactopa.
Peaknuuronnorooomena. I uapomnus
OPraHNYECKUXHMHEOPTaHNYECKUXBEIIECTB

12

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIIaBOB ¥ pacCTBOPOB COJICH

13

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

14

Mertambl,uxnonoxenuesl leprpoanueckoin
CHUCTEeMe XUMHUYEeCKuX dyeMenToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue pU3nYECcCKre CBOMCTBA
METAJIJIOB




15

CrnaBpIMETAUIOB. DJIEKTPOXUMUYECKUUPS
HaIPSHKEHUN METaJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
MeTaJUI0B(HATPU M, KAJIMHA, KaJIbIINI, MarHuid,
AITIOMUHUIN ) UMXCOEAMHEHU

17

XUMHUYECKUECBOMCTBAXPOMA,METUNUX
COCIMHEHUN

18

XHUMHYECKHECBOMCTBAIIMHKA, KEeIe3anNX
COEIMHEHNN

19

[IpakTuueckaspaboraNe2."Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Meramib»"

20

HeMeTaJIJII)I,I/IXHOJIO)KeHI/IeB
IlepronueckoNCUCTEMEXUMUYECKUX
anemenToB /I. 1. Menjaeneera u
0COOEHHOCTUCTPOEHUSATOMOB

21

PU3NYECKUECBOMCTBAHEMETAIIJIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHcnopoa,cepol,pochopanyrieposa)

22

XUMHUYECKUECBOMCTBAraJI0reHOB,CEPHIMUX
COEIMHEHNN

23

XuMuyeckuecBoicTpaa3ora,pocodpanux
COCIMHEHU N

24

XHUMHUYECKUECBONCTBAYTIIEPOIA, KDEMHUAN UX
COeTMHEHNN

25

[IprMeHeHneBaXKHEUIITMXHEMETATUIOBUUX
COEIMHEHNN

26

00001mEeHrencrucTeMaTU3alusI3HAHUI IO




TeMme«Hemeramiey. BeraucineHusno
YPaBHEHUSMXHUMUYECKUXPEAKLIIUIU
TEPMOXUMHYECKUEPACUETHI

[IpaxtuueckaspadboraNe3.«Pemenue

27 JKCIIEPUMEHTAIIbHBIX3a1a4II0TEME 1
"Hemeramsl"»

o8 KonTtponpsHaspabotanoremam«MeTamuibn U 1
«Hemeramibm

29 Heopranuueckue u opraHuyecKue KUciaoThl. 1
HeopranunuecknenopraHm4ecCKMEOCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opraHuueckuecoenuenus. I 'enernyeckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEILIECTB
PonbxuMunBoOecieueHUMIKOIOTHUECKOH,

31 HHEPreTUYECKOUUIUIIIEBONOE30ITaCHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[IpencraBienust 06 0OIMMX HAYIHBIX

32 MPUHIUIIAXTIPOMBIIUIEHHOT OOy YeHUS 1
BaXXHEUININX BEIIECTB

33 YenoBeKBMHUPEBEIIECTBH MAaTEPHATIOB

34 XUMUAN310pOBbEYETIOBEKA

OBILIEEKOJIMYECTBOYACOBIIO 34

[TPOIT'PAMME







YYEBHO-METONYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBLIVIAYYEHUKA

METOINYECKUEMATEPUAJIBLVIAYUYUTEJIA

HUP®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH

HUHTEPHET
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