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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1Mo XMMHM Ha YPOBHE CpPETHET0 00IIEero o0pa3oBaHus pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOH 00pa30BaTENbHONW MPOrpaMMbl CPEIHEro
obmero oo6pazoBanus (DOII COO), npencraBineHHbix B DemepalbHOM TOCYJapCTBEHHOM
obpazoBatenbHOM ctannapre COO, ¢ yuérom Konnenuuu npenonaBaHust yueOHOTo mpeamMera
«Xumus» B oOpa3oBaTelNbHBIX oOpraHusanusx Poccuiickoit ®enepamnuu, pearu3yomux
OCHOBHBIE 00pa30BaTeNbHBIE MPOrPaMMbI, U OCHOBHBIX MOJOXEHUNA «CTpaTeruu pa3BUTHA
Bocriutanus B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3paboTke MporpaMMbl IO XHMHH, K OINpeAesieHUI0 oOIiei
cTpaTteru oOyueHHsl, BOCIIUTAHHUS U PAa3BUTH OOYYAIOLIMXCS CPEACTBAMH Y4eOHOTO MpeaMeTa
«Xumus» s 10—-11 kmaccoB Ha 06a30BOM YpPOBHE COCTaBMJIM KOHIENTYaJIbHBIE TIOJIOKCHHS
®I'OC COO o B3aMMOOOYCIOBICHHOCTH II€JIeH, COJIepKaHus, pe3yabTaTOB OOYy4YEHHUS WU
TpeOOBaHUil K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHe, IMOJy4yaeMoO€ BBIMIYCKHHKaMH  00IIe00pazoBaTeIbHOM
OpraHM3alliM, SBISETCS HEOTheMJIEMOM 4YacTbio UX 00pa3oBaHHOCTH. OHO  CIIyXHT
3aBEpIIAIOIIMM 3TallOM pealu3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO OOpa3oBaHMs. ITH IEHHOCTH
KacaloTCsl TIO3HAHUs 3aKOHOB TNPHPOJBI, (HOPMUPOBAHHMS MHUPOBO33PEHUS U OOILIEH KyJIbTYpbI
YelloBeKa, a TakKKe DSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyerca xuMudeckoe oOpa3zoBaHre 0O0YYaIOLIMXCS HA YPOBHE CPEIHEro
oOmiero oOpazoBaHMs CPEJACTBAMU y4eOHOTO TpenMera «XUMHUsS», COACp)KaHUE U TIOCTPOCHHE
KOTOPOTO ONpeAeTeHbl B MporpaMMe IO XUMHUH C Y4€TOM CHeuM(UKH HayKd XUMHH, e
3HAYEeHUs B MO3HAHUU MPHUPOJBI U B MaTepHAIbHOM KU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIINUX
LeJiel ¥ MPUHIMIIOB, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deaepanun.

XUMUS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyro poiib B COBPEMEHHOM
IMBWIN3AIMH, B CO3JIaHUHA HOBOHM 0a3bl MaTepHAIbHOW KyJlIbTypbl. OHa BHOCHUT CBOHM BKJaJ B
(dbopMHpOBaHUE PAIIMOHATFHOI'O HAYYHOTO MBILUIEHUS, B CO3JJaHHUE IIETIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe Kak O €JUHCTBE MPHUPOJbI U YeJOBeKa, KOTOpoe POPMHUPYETCS] B XUMHH
HA OCHOBE IIOHMMAaHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3U
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3auMOJEHCTBYSI C€ JpYrMMH €CTECTBEHHBIMM HayKaMu, XUMHUS cTajia
HEOTHEMJIEMON YacThI0 MHPOBOW KYJIBTYphl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa H
KHM3HM KaXI0ro wieHa obOmectBa. CoBpeMeHHasi XUMUS KaKk HayKa CO3MJaTelbHas, Kak HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha pelIeHHE INI00ATbHBIX MPOOJIEeM yCTONYHMBOIO Pa3BUTHS
YelIOBEYeCTBA — CBHIPhEBOHM, JHEPreTUYECKOW, IHINEBOM, 3KOJOTUYECKOW Oe30macHOCTH U
OXpaHsbI 3710POBBSI.

B coorBercTBUM ¢ OOImMMMHU LENSIMH W TPUHIMIIAMH CPEJHETO OOLero oOpazoBaHMA
conepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YPOBEHb H3yUCHHS) OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOyYaromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKM3Hb COIMYyMa,
NPOIOIDKEHUs 00pa30BaHUs B Pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XMMHUEH.

CocraBngomuMu  npeaMera «XuMUs» SBISIIOTCS 0a3oBble Kypchl — «OpraHuueckas
XuUMus» 1 «O011ast 1 HeOpraHWYecKass XUMHsD», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHHsI KOTOPBIX
SBJIAIOTCS OCHOBBI 0a30BO HAayKU: CUCTEMa 3HAHUI IO HEOPraHMYECKON XUMHH (C BKIIIOUEHUEM
3HaHUM U3 O0IIel XMMHMU) U OpraHudeckoil xumun. @opMupoBaHHe JAaHHON CHUCTEMBl 3HAHUMN
IpU W3YYEHUU NpeaMeTa 00ecleyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHS] BCETO MHOT000pa3us
BEIIIECTB HA OCHOBE OOLINX MOHATHIA, 3aKOHOB U TEOPUI XUMHH.
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Crpykrypa conepxkanusi KypcoB — «Oprannueckas xumus» u «OO0I1ast 1 HeopraHuIecKas
XUMHS» c(HOPMUPOBAHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOJXOa K M3yUYEHHUIO
y4eOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpeleNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BelIeCTBa
paccMaTpuBalOTCsl HAa YPOBHE KJIACCMUECKOW TEOPUH CTPOEHHUS OPraHMYECKUX COCIUHEHUH, a
TaKk)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJCKTPOHHBIX MPEICTABICHUNH O CTPOCHHH BEIIECTB.
Ceenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOAOB 10
CIIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COeIMHEHUH. B Kypce opraHmdeckoil XUMHH MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTIO 0OIIero oOpa3oBaHUsl TEepBOHAYATHHBIC
MIPEJICTaBICHUS O XUMUUECKON CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHMSI, O XMMHUYECKOM PEaKI1H.

[lon HOBBIM yriom 3peHHs B mpenMere «XuMus» 0a3z0BOro YpPOBHS paccMaTpUBAETCS
U3yYeHHBII Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS TEOPETUYECKHHA Marepuan |
(dakTosornyecKkue CBEJACHHs O BEUIeCTBaX M XUMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce
«OO01Iast 1 HeopraHuveckas: XuMus» 00ydJaloIUMCS MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaYeHHE TMEePUOINYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3ULIUH,
riy0Ke TMOHATh HMCTOPHYECKOE H3MEHEHHE (YHKLIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSCHSIONICH ¥ TIPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaXXHEMIIMX BELIECTBAX, UX COCTABE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHsiercss B Kypcax 10 wu 11 kiaccoB naieMEeHTaMH  COJEpXKaHHs, HMMEIOUUMU
KyJIbTYPOJOTHUECKM M TPUKIAJAHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMOHMMAHHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B MO3HABaTEIbHOU U
MPAKTHUUECKON JEsITeTbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHIO YBaXKEHUS K IMpoIeccy
TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUYCCKUX MPUIIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO U JMYHOCTHO 3HAYUMBIX MpOOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIUBATh HH(POPMAIIMIO U MPUMEHATH €€ IS TOMOJIHEHUS 3HAHWMA, pelICHUS
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTANBHBIX HCCIIEIOBATEIbCKUX 337ad. B menom coaepxaHue
y4eOHOro mpenMera « XuMUs» JaHHOTO YPOBHS MU3yYeHUs OPUCHTUPOBAHO HA ()OPMUPOBAHUE Y
o0yJaromuxcss MUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMaHUs (pumocockux uieH, TakKux Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOTO MUpPA, O0YCIOBICHHOCTh CBOWCTB
BEIIECTB MX COCTABOM U CTPOEHHEM, I03HABAEMOCTb MPUPOIHBIX SBICHUN MyTEM 3KCIIEpUMEHTA
U pElIeHUs NPOTHBOPEUYHMI MEXKIy HOBBIMHU (PAaKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHUE POJIM XMMHH B PEIICHUH DKOJIOTHYECKUX MPOOJIEeM, a TakKe MpodyieM cOepeKeHUS
SHEPTreTUYECKHUX PECYPCOB, CHIPbS, CO3/JaHUSI HOBBIX TEXHOJIOTHI 1 MaTepUasoB.

B muane pemieHus 3agad  BOCTIMTAHUS, Pa3BUTUS M COLMAIM3ALMM  OOYyYarOIIHUXCS
MPUHATBIE MPOrPaMMON MO XUMHHM TMOJXOJbl K OMNPEAEICHUIO0 COACpPKAHUS U IOCTPOCHUS
mpeaMeTa npeaycMaTpuBaloT (OpMUPOBAHHE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUI, MMEIOIINUX
0a30BOe 3HAUCHUE /ISl PA3IMYHBIX BUJIOB JCSATEILHOCTHU: PEIICHUs MPOOIeM, MOUCKA, aHATTN3a U
00paboTku wWHGOPMAIMK, HEOOXOMUMBIX JUIsl TPUOOPETCHHs] OIbITAa TMPAKTHYECKOW W
HCCIIE0BATENbCKOM IeATeTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B NTO3HAHUU XUMUHU.

B npakTtuke npenojgaBaHus XMMHU Kak Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHUsl, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TPH  ONPEACICHUH  COJEp)KaTeIbHON
XapaKTepUCTUKHU LeJiel H3ydeHHs IMpelMeTa HalpaBiIeHHEM IMEPBOCTENEHHOW 3HAYMMOCTH
TPaIUIMOHHO Tpu3HAETCsT (OPMUPOBAHHME OCHOB XUMHUYECKOW HayKd Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON MEsTeNTbHOCTH 4YelOBeKa M Kak OIHOro W3
KOMIIOHEHTOB MHpPOBON KyJbTyphl. C METOOUYECKOW TOYKM 3pEHUS TakKoM IOAXOI K
OTIpEe/ICTICHUIO 1IeJIel U3yUeHUs MIpeIMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO NMaHHOW TOYKE 3pEHUS TJIABHBIMH IIENISIMUA HU3YYCHHs TpeaMeTa «XHUMHsS» Ha
6a3oBom ypoBHe (10 —11 xJ1.) sBIISIFOTCS:



(dhopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHUHM KaK Ba)KHEHIIEH COCTaBISIONIEH €CTeCTBEHHO-
HAy4yHOM KapTHHBI MHpa, B OCHOBE KOTOPOM JeKaT KIIIOUeBble MOHATHUSA, (yHIaMEHTAJIbHbIE
3aKOHBI W TEOPUM XWMHH, OCBOCHHE $S3bIKa HAyKH, YCBOCHHE M TIOHHUMAaHHE CYIIHOCTH
JOCTYMHBIX 0000IIEHNH MHUPOBO33PEHYECKOTO0 XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HX
pa3BUTHUS U CTAHOBJICHHUS,

dbopMupOBaHHE W pa3BUTUE NPEICTABICHUNH O HAY4YHBIX METOJaX I[O3HAHUS BEUIECTB H
XUMHUYECKUX PeaKiui, HeOOXOMUMBIX ISl MPUOOPETEHUsT YMEHUN OPHEHTHUPOBATHCS B MHpPE
BEUIECTB M XUMHYECKHUX SBJIEHUH, HMEIONMX MECTO B TMPUPOJE, B MPAKTUUYECKOU W
IIOBCEAHEBHOM KU3HU,

pa3BUTHE YMEHHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOAEHHEM U OOBICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOIEHUEM TIPaBUII O€30MIaCHOTO OOPAICHHS C BEIIECTBAMH.

Hapsiny ¢ atumMm, conepskaTenbHas XapaKTepUCTHKA LeNel U 3aJa4 U3ydeHHs IpeaMeTa B
porpaMMe 1Mo XUMHUH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMHU
B CHCTeMe cpemHero oobmero obpazoBanus. CerogHss B MpenofaBaHUM XHUMHH B OOJbIIEH
CTETIEHU OTHAETCS TPEANOYTCHHE MPAKTHYECKOH KOMIIOHEHTE COACpX aHHs OOYy4YeHWs,
OpUEHTHPOBAaHHOW Ha TOATOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTelbHON  OpraHu3aluuy,
BJIaJICIONIEr0 He HaOOpOM 3HaHMMU, a (PYHKIHMOHAIBHOH I'paMOTHOCTBIO, TO €CTh CHOCOO0aMH U
YMEHHUSMH aKTUBHOTO MOJTY4YEeHHsI 3HAHUM M MPUMEHEHHsI UX B PEaIbHOM JKU3HU JUIsl pelIeHUs
MPAKTHYECKUX 3a7ad.

B cBs3u c STMM mnpu U3ydeHUH TpeaMeTa «XUMUS» JOMHHHUpPYIOIIEee 3HayeHHe
MPHOOPETAIOT TAKUE IIeNU U 33/1a4H, KaK:

amanrtanus  OOydaloIIMXCs K  yCIOBUSIM  JUHAMUYHO  pa3BHUBAIOIIETOCS — MHpAa,
(dbopMUpOBaHNE WHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOATEIbHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIVsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIOIMIMXCS KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHITHH),
MMEIOINX YHUBEPCAIBHOE 3HAUYCHHUE JJISl PA3TTUYHBIX BUJOB JEATEILHOCTH: PEIICHUs mpobiem,
MOMCKa, aHanmm3a W 00paboTKM WHGOPMAIMH, HEOOXOAUMBIX MJII MPHOOPETEHHUS OIbITa
NeSTeNbHOCTH, KOTOpasi 3aHUMAaeT BAKHOE MECTO B MO3HAHWHM XUMHH, a TAKKe JIJISl OIEHKHU C
MO3UINH KOJOTHYECKON 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX MPOIECCOB
Ha OPTaHW3M YeJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE MMO3HABATENILHBIX MHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydaromuxcs: CIOCOOHOCTH CaMOCTOSITENILHO TMPUOOpPETaTh HOBBIC 3HAHUS MO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIOIb30BaTh COBPEMEHHBIE NH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaIu3a y4eOHOW U Hay9IHO-TIOMYJIIPHON WH(OPMALIUK XUMHYECKOTO
COJIepKaHUs;

(dbopMUpOBaHUE U Pa3BUTHE y O0YUYAIOUINXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBITIICHUS,
HaOIOATEIPHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUY U MMPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHTaHHE Yy OOydamomuxcs yOexIEHHOCTH B TYMaHHUCTHMYECKON HampaBiIE€HHOCTU
XuMuH, €€ BaXHOH pONM B  pEUHICHWH [IOOATBHBIX  TPOOJeM  pallOHAIBLHOTO
MIPUPOIONIONIB30BAHUS, TOMOJIHEHUSI SHEPreTHUYEeCKUX PECYypcOB M COXpPAHEHHUS MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOWIEHUS K TPUPOJE U CBOEMY
3JI0POBBIO, a TaKXke MPUOOPETEHUs ONbITa MCIOIB30BAHUS MOJYUYEHHBIX 3HAHUUN I MPUHSITUS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B ydeGHOM maHe cpemHero oOmiero oOpa3oBaHHS MPEAMET «XHUMHUs» 0a30BOT0 ypOBHS
BXOJIUT B COCTaB peaMeTHON 00acTu «EcTecTBEeHHO-HAYyYHBIE PEAMETHI.

OO1iee yncio 4acoB, OTBEAEHHBIX AJII M3YYEHHUS] XUMHH, Ha 0a30BOM YPOBHE CpPEIHETrO
obmero obpaszoBanusi, cocraBisier 68 yacoB: B 10 kmacce — 34 yaca (1 gac B Henmeno), B 11
kiacce — 34 vaca (1 4ac B Hezeo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKON XMMHH

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B MOIYUYCHHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHUs Opranudeckux coequHeHnii A. M. bytneposa,
e€ ocHoBHbIe NoJOXKeHUs. CTpyKTypHble (OpMYJbI OpraHMYecKHX BelecTB. ['omosnorus,
nzomepus. XuMudeckas CBsA3b B OpPraHM4ECKUX COCIUHEHUSIX — OMHAPHBIEC U KPaTHBIE CBSI3H.

[IpencraBnenne o  wiaccupukalum  opraHMdeckux  BemecTB.  HomeHkiatypa
OpPraHMYECKUX COCOUHEHMM (CHCTeMaTHYecKas) M TPUBUAIbHBIE HAa3BaHMs BaKHEMIIMX
IIPEACTABUTENIEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3amMy OpraHM4ecKHX BELIECTB U MaTepuajiaMH Ha UX OCHOBE, MOJEIIMPOBAHHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAOIIOJEHWE U ONMCAaHHE JEMOHCTPALMOHHBIX ONBITOB IO
MIPEBPALICHUIO OPTAaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHWE, T'OMOJIOTMYECKHMU psAf. MeTraH M 3TaH — NpOoCTeHIne
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHME M XHUMHYECKHE CBOICTBa (peakiuH 3aMelleHus |
TOpPEeHMs), HaX0KJIEHUE B IIPUPO/JIE, MOITYyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psl. DTUIEH U NPONUIIEH — IPOCTEUIINE
MIPEJICTABUTENIN AJIKEHOB: (PU3MYECKHEe M XUMHUYECKHE CBOMCTBa (peakuuM T'HIPUPOBAHUS,
raJIor€HUPOBAHUs, THIPATALUU, OKUCIEHUS U ITOJIMMEPU3ALIUN), IT0JIyYEHUE U IIPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u merunOyranuen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKUE
CBOMCTBa (peakuus noauMepuszanun). [lomyueHre CHHTETHUECKOTo KaydyKa 1 Pe3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSA, TOMOJOTHMYECKMH psAlx. AUETHIeH —
NPOCTEHIINI MPeICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUUYECKHE CBOUCTBA
(peakuuu TUIpUPOBaHUS, FAJIOI€HUPOBAHMS, TUApATallUM, TOPEHMSI), IOJTyUYEeHUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (puU3MUECKHE M XHMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAaHUSI U HUTPOBAHU), NOJYYEHHE U IpUMEHeHue. lonyon: cocmas, cmpoeHue,
@uszuueckue u xumuyecKkue ceoucmea (peakyuu 2aio02eHuposanus U HUMpOoBanus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTMuecKas CBS3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAUIEKAIMMHU K Pa3JIMYHbIM KJIacCaM.

[IpuponHble UCTOYHUKHU YIIIeBOAOPO0B. [IpuponHblil ra3 u nomyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOoTku He(PTH: MEpPEeroHKa, KPEKHHT
(TepMuUecKUii, KaTanuTUYeCKuil), nupoiu3. [IpoaykTel nepepaboTku HeYTH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroJib M MPOJIYKTHI €ro NepepadboTKu.

DKCIIepUMEHTANIbHBIE METO/bl U3YUEHHUsI BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0paslamu IjaacTMacc, KayuyykoB U pe3uHbl, koiekuun «Hep1b» u «Yromnb», MoJenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJIOT€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKON pPAOOTHI:
II0JIy4YEHHUE ITUIIEHA U NU3YUYEHUE €r0 CBOMCTB.

Pacué€tHble 3anaun.

Bbluuciienust 1mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
UCXOJHOIO BEIIECTBA WJIM MNPOAYKTAa pEakUUu MO HM3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB UJIU MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xaiue oprannyeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (UIUUYECKUE U
XUMHUYECKHUE CBOMCTBA (pPEaKkIUHM C aKTUBHBIMH MeTaJlJlaMH, TaJOr€HOBOJOPOJaMH, TOpPEHHUE),




npuMeHeHue. BoinopoHbie CBA3U MEKy MOJIEKYJlaMU CIUPTOB. [[elicTBUe MeTaHoJa U 3TaHOJa
Ha OpPTraHU3M YeJIOBeKa.

MHoOroaroMHbie CIHUPTHL. OTWICHINIMKOIL W TIUIEPUH: CTpoeHUe, (GU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJUIaMH, KaueCTBEHHAs PEeaKIus Ha
MHOIOaToOMHbIe cnupThl). /JleficTBMe Ha opraHusM uenoBeka. [IpuMeHeHue IMLepuHa M
STUJICHTJIUKOJIA.

@DeHoM: CTPOCHHE MOJEKYIbl, (DU3MYEeCKHe M XWUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne ¢Genona.

Anpnerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTH: CTpoeHue, (uzndeckue u
XUMHYECKHE CBOWCTBA (peaklMM OKHUCICHHS U BOCCTAHOBJICHMS, Kaue€CTBEHHBIE pEaKIIUH),
MOJIyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCYyCHAasl KUCJIOTHI:
CTpoeHue, (pu3nyeckrue 1 XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME I KJlacca KUCIIOT, PEeaKIus
sTepuduKanmu), mNoidyuyeHue U npumeHeHue. CrTeapuHOBass U OJIEMHOBAas KHUCJIOTHI Kak
MPEICTAaBUTENIA BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble >QHUpBl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus xxupoB. [Ipumenenne xupoB. bruonorudeckas pojb KUPOB.

YrneBojbl: cocTaB, KiIacCH(PHUKAIUS YIIIeBOJOB (MOHO-, IU- U TMOIHCcaxapusl). I Troko3a —
MPOCTEHIINKA MOHOCAXapua: OCOOEHHOCTU CTPOCHHSI MOJEKYJbl, (U3MYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ rugpokcuaom meau(ll), okucieHne aMMHUayHBIM pPacTBOPOM
okcuga cepebpa(l), BoccTaHOBIEeHHE, OpOXEHHE TJIIOKO3bI), HAXOXICHHE B TMPHUPOJIE,
npuMeHeHue, Ouonoruueckas poib. Dorocunre3. Gpykroza Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak mpupojHbie noiaumepbl. CTpoeHre Kpaxmaia U HEJUTI0I03bI.
duznyueckre 1 XMMUYECKHE CBOMCTBA Kpaxmalia (THApOJIn3, KAUEeCTBEHHAsl PEAKILIMsI C HOJIOM).

DKCIepUMEHTANbHBIE METOJAbl W3YYEHHs BEIIEeCTB W HX NPEBpAIICHUI: IMPOBEICHUE,
HAOMIO/IEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIUPTOB, KAa4eCTBEHHBIC
peakuy OJHOATOMHBIX CHUPTOB (OKHMcIeHHWe sTaHona okcuaoM Menu(Il)), MHOTOATOMHBIX
COUpPTOB (B3auMojeicTBUe riunepuHa c¢ ruapokcugom Meau(ll)), anbaerugoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcunaa cepeopa(l) u rumpokcumom wmeau(ll), B3ammonericTBue
Kpaxmajia C HOJOM), MpPOBEICHHE MPAKTUYSCKOW pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3amaumn.

Bbruncnenuss mo ypaBHEHUIO XHMHUYECKOH peakuuu (Maccbl, 00bEMa, KOIMYECTBA
MCXOJHOTO BEIIECTBA WM TPOAYKTA PEaKIHUH MO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIUH).

A3oTconeprkaliie OpraHn4eckiue CoeAMHEHNS.

AMUHOKHUCIIOTBI Kak am@oTepHbleé OpraHudeckue coeauHeHus. Puzndyeckue u
XUMUYECKHE CBOWCTBA AaMHMHOKHUCIOT (Ha MpuMepe TJulKHA). buonormdyeckoe 3HaYeHUE
amMuHOKucHoT. [lenTuapr.

benku kak npuposiHbIE BBICOKOMOJEKYISIpHbIE coeauHeHus. llepBuuHas, BTOpuUYHas U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHYECKHE CBOWCTBa O€IKOB: TUAPOJIN3, JACHATypalus,
KaueCTBEHHBIC PEAKIIMH Ha OCIKH.

DKCIepUMEHTANbHBIE METOJbl M3yUEHHUS BEIIECTB M MX MpEeBpallleHuil: HaOIIoJeHHE U
OMHCaHUE JIEMOHCTPAIMOHHBIX OTBITOB: JEHATypalus OeIKOB TpWU HArpeBaHUH, IIBETHHIC
peakiuu 0eIKOoB.

BbicokoMosieKkyIsIpHBIE COeIMHEHUS

OcCHOBHbBIE TOHSTHSI XHUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, IMOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALMM, CpedHss MoJieKyispHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOTUMEPU3aLHs U MOJMKOHACHCALINS.



DKCIEepUMEHTAIbHbIE METOABI M3YYEHHUS BEUIECTB M MX MPEBPAIICHUI: 03HAKOMJICHHUE C
oOpa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayUyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU U3y4YEHUM OopraHuydeckod xumuu B 10 kimacce
OCYILECTBIISICTCS 4Yepe3 HCIOJIb30BAaHME KaK OOLIMX eCTeCTBEHHO-HAYYHBIX IMOHATHUH, TaKk M
MOHSITUMN, SBJSIOUINXCS CUCTEMHBIMU JJISl OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOme ecTecTBEHHO-HAYYHbIE TOHATHSA: SBICHHE, HAy4HbIH (akT, THIIOTE3a, 3aKOH,
TEeopusl, aHalu3, CHUHTE3, KIacCUpUKaIuUs, MEePUOJUYHOCTb, HAOII0JeHHe, W3MEpPEHue,
HKCIEPUMEHT, MOACITHUPOBAHHUE.

@duszuka: MaTepus, SHEPTuUsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJia, YHEPIreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3NYECKHE BEIHMYUHBI U €TUHHIIBI
UX U3MEpEHUsl.

Bbuonorus: xnerka, opranusm, Ouocepa, oOMEH BEUIECTB B OpraHusMe, (OTOCHUHTE3,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadus: MuHepaibl, TOPHBIE TOPO/IbI, TTOJIE3HBIE HCKOTIAaEMbIE, TOIUIUBO, PECYPCHI.

TexHonmorus: nuieBbie MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIINE CPECTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE IPEerapaThl, MaTepHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTTAHNYECKAS XUMMUA

Teopernyeckue 0CHOBbI XMMUM

XuMu4yeckul dneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAs O00OJOYKa.
DHepreTU4ecKue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- s3meMenTsl. OCOOEHHOCTH
pacmpesieNieHus: JIEKTPOHOB MO OpOUTANISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHasi KOHPUTypaLus aTOMOB.

[lepuonnueckuit 3akoH u llepuomgmueckas cucrema xumMuueckux osnemeHros /[l H.
MenneneeBa. CBsi3b NEPUOAUYECKOTO 3akoHa U Ileprmomuyeckoi CHCTEMBI XUMHUYECKUX
sanemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHOM Teopuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIIOKHBIX BEIIECTB
0 Tpynnam U nepuojam. 3HauyeHUue MepUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUYECKass CBS3b. Buapl XuMHUECKOW CBA3M (KOBaJIGHTHAS
HEMNoJIsIpHAsl W TOJSApHas, MOHHAs, MeTajindeckas). MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM
XUMHUYECKON CBs3M (OOMEHHBIM M JIOHOPHO-aKIENTOpHBIN). Bogoponnas cBsizb. BasieHTHOCTS.
DnekTpooTpuuaTenbHOCTh. CTeneHb OKUCAeHUS. FIOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKyISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BelleCTBA. THMbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKOW PEHIETKU.

[TonsaTne o gucnepcHbIx cucteMax. McTHHHBIE U KOJUIOMAHBIE PacTBOpPbl. MaccoBas 10Jist
BEIIIECTBA B PACTBOPE.

Knaccudukanuss HeopraHmdecknx coeauHeHud. HomeHkiatypa HeOpraHHYeCKHX
BEIIECTB. ['€HeTHMYecKass CBSA3b HEOPraHMYECKHUX BEIIECTB, MPUHAMICKAIIUX K Pa3IUYHBIM
KJIaccam.

Xumnyeckass peaknus. Krnaccuduxanuss XUMHUYECKHX pPEaKIU B HEOPraHMYECKON u
OpraHUYeCcKON XUMHH. 3aKOH COXPaHEHHUS! MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKIIUX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT paszNu4YHbIX (hakTopoB. OOpaTUMbIE PEAKIIHH.
Xumuyeckoe paBHOBecHe. DaKTOpbI, BIHUSIONIAE HA COCTOSSHUE XHUMHUYECKOTO PAaBHOBECHSA.
[Tpunuun Jle Hlarense.
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Onextponutuyeckas auccormanus. CuibHble u cialbbie d1ekTponuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIAs, HEUTPAJIbHAS, IETTOYHAs.

OKHCIIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCHepUMEHTAIbHBIE METOJbl W3YUYEHHUs BEIIECTB M MX IPEBpAIICHUI: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», m3ydeHue
MoJeNiell KpPHUCTAUIMYECKUX PEETOK, HAOMI0ACHHEe M OINUCaHHe JAEMOHCTPALMOHHBIX H
1abOpaTOPHBIX OMBITOB (PAa3JIOKEHHE IEPOKCHIAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpeJEIeHUE CPebl PACTBOPOB BELIECTB C IMOMONIbI0 YHHBEPCAIBHOIO MHAUKATOPA, PEAKLHUU
HMOHHOTO OOMeHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHMe pa3nuuHbBIX (aKTOpPOB Ha
CKOPOCTh XUMUYECKON PEaKLum».

Pacuérnbie 3amaun.

Pacuérel no ypaBHEHUSAM XUMUYECKUX PEAKLNI, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
Pacy€ThI C UCIMOJIB30BAHUEM MOHATHUS «MACCOBAs JI0JI BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuogudeckoil cucreMe XUMHYECKUX
anementoB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHs aTomoB. Du3myeckue CBOWCTBa
HEMETAIIOB. AJUTOTPOTHSI HEMETAIUIOB (Ha MpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XWMHYECKHE CBOMCTBA BAXKHEWIINX HEMETAUIOB (TajJoreHoB, cepbl, a3ora, docdopa,
yIJIepo/ia U KPEMHUS) U UX COCIMHEHUM (OKCHI0B, KUCIOPOACOACPKALUIUX KUCIOT, BOJIOPOIHBIX
COCTMHECHHM ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Mertamnel. [lonoxenue metamioB B [lepuoandeckoi cuctemMe XMMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJIEKTPOHHBIX 000J0YeK aToMOB MeTawioB. OOriue
¢uzndeckue cpoiicTBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKUN PSJl HAMPSHKEHUN
METaJUIOB.

XWMHYECKHE CBOWCTBA BaXXHEUITUX META/UIOB (HATpUM, Kajdui, KaJbIMA, MarHwi,
AIIOMUHUMN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O6mue ciocoObl moxy4YeHust MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX [MPEBpalICHUI: H3yueHue
Koulekuun «MeTamibl U CIUIaBbl», OOPa3lOB HEMETANIOB, pPELIEHHE AKCHEPUMEHTAIbHBIX
3a/a4, HaONIOJIGHWE W  ONHCAaHUE JICMOHCTPAIMOHHBIX U  JaOOpaTOPHBIX  OMBITOB
(B3auMoJielicTBUE THUAPOKCHAA ATIOMUHHUS C PAacTBOpaMU KHUCJIOT M IIeJouel, KaueCTBEHHbIE
peakiry Ha KAaTHOHBI METAJIOB).

PacuérHrle 3agaun.

Pacuétel Macchl BemecTBa MM 00BEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce Wi 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacd€Thl Macchl (00BEMA,
KOJIMYECTBA BELIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJJHO U3 BEIECTB UMEET MPUMECH.

XWMUA U )KU3Hb

Ponp xuMuu B o0ecriedeHrU SKOIOTHUECKOH, YHEPTeTUUECKOM U MUIIeBON 0€30MacHOCTH,
pa3BuTUM MeauLMHbL. [loHATHE O HaAydHBIX MeETOJaxX II0O3HAHMS BEIIECTB M XUMHUYECKHX
pEaKLHnd.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX [POMBIIUIEHHOTO MOJY4YEHUS
BAOKHEMIIMX BEILIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAXKHEHMIIHME CTPOMUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMUKa, MaTepuaibl IJs 3JIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHNueCcKUe U MUHEpaIbHbIE y100pEHUsI.

XuMHUsT U 3I0pOBbE YEJIOBEKA: MpPaBHJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPEMApPaTOB,
mpaBuiia 6e30MacHOT0 UCIOIb30BaHMsI MMPEnapaToB OBITOBON XUMUHU B MTOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXnpeIMETHBIX CBSI3€H MPU U3YYCHHUH OOIEH M HEOPTaHMYECKOW XUMHUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSITHH,
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TaK YU NOHATUH, SBJISIOIIMXCSA CUCTEMHBIMH /ISl OTAENIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOTI'O
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE TOHATHUS: HAay4HBIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaluM3, CHUHTe3,  KilaccupuKanus,  MEepUOAWYHOCTh,  HAOJIOJECHUE,  SKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, JSHEPrus, mMacca, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOIl,
PalMOaKTUBHOCTh, MOJIEKYJA, YHEPreTHUECKUI YpPOBEHb, BEILIECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, (PU3NUECKUE BEIUUNHBI U €IUHUILIBI UX U3MEPEHHUS, CKOPOCTb.

Bbuonorus: kierka, OpraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadus: MuHepaibl, TOPHBIE TOPO/IbI, TTOJIE3HBIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

Texnonorns: XMMHMYECKass  IMPOMBIIIJIECHHOCTD, METaJIITypIus, IIPOU3BOJCTBO
CTPOMTEIBHBIX MaTepUasos, CEJIbCKOXO35IIICTBEHHOE IIPOU3BOJICTBO, NuIieBas
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIIJIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKILMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHNA

JIMYHOCTHBIE PE3YJIBTATHBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYarOUUMUCS
[poTrpaMM CpeAHEro oOImero odpazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hayuno-meronuyeckoil OCHOBOM i pa3paboOTKU IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
IPOTPaMM CpeHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBINA MOIXOI.

B cooTrBercTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpeaMeTa «XUMHs» Ha YypOBHE cpeaHero oOmero oOpa3oBaHuUs
BBIJICJICHBI CIEAYIOIINE COCTABIISAIOIINE:

OCO3HaHME OOYYAIOUIMMHUCS POCCUHCKOW TPa)KAaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpAa3BUTHUIO, CAMOCTOSITENIBHOCTA U CAMOONPEIETICHUIO;

HaJIMYME MOTUBALMU K 00yYEHUIO;

L[eJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LEHHOCTEH ¥ UCTOPHUYECKUX TPATUIUK 0a30BOM HAYKH XHMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYyKOBOJICTBOBAThCSI B CBOEH AESITEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, MPUCYLIMMH LEJIOCTHOW CHCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HAJIMYKME TPABOCO3HAHUS JKOJIOTMYECKOH KYJIbTYpbl M CHOCOOHOCTH CTaBUTH ILETH U
CTPOUTH KU3HEHHBIEC IIJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMeTa «XHMHsD) JOCTUTAIOTCS B EIMHCTBE
y4eOHOM M  BOCIUTATENBHOM JIEATEIHHOCTH B COOTBETCTBUUM C TyMaHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, J1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM M HJA€aJaMH  POCCHUICKOro
Ipa)X/IaHCKOTO OO0IlecTBa, MPHUHIATHIMU B OOIIECTBE HOPMAaMHM M TpaBUIaMH IOBEICHUS,
CTMOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTUS U HPABCTBEHHOTO CTAHOBIICHHS
JUYHOCTH 00YYarOIINXCSI.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaXaroT CPOPMHPOBAHHOCTH
OIbITa TIO3HABATEIBHOW M TMPAKTUYECKOM JEATEIbHOCTH OOYYaIOIIMXCS MO0 pealu3aluiu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xxaaHCcKoOro BOCIMTAHUSA:

OCO3HAHUS 00YYAIOIIMMHCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBaKECHUS K
3aKOHY U MPaBOIOPSAJIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMAaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TFOTOBHOCTU K COBMECTHON TBOPYECKOM JEATENbHOCTHU MPU CO3JaHUM yUYEOHBIX IIPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh U MMPUHUMATh MOTHBEI, HAMEPEHUS, JIOTHUKY ¥ apTyMEHTBI APYTUX
[IPU aHAJIKM3€E PA3IMYHBIX BUIOB YyU€OHOMN JESITEeIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEAHI0 OTEYECTBEHHOU
XUMUU;

yBaXKEHHsI K IpoIlecCy TBOpPUECTBAa B 00JACTU TEOPHUH U MPAKTHUECKOrO MPUMEHEHUS
XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKCHUS HAYKH €CTh Pe3yJbTaT IUTEIbHBIX HAOIIOACHUH,
KpPOIOTJIMBBIX 3KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOIO TPY/1a YYEHBIX U PAKTUKOB;

UHTEpeCca M II03HABATEJIbHBIX MOTHUBOB B IIOJyYEHUUM U IIOCIEAYIOLUIEM aHAJIM3E
nH($OpPMaLIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUECKOTO MOBE/ICHHS;
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CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE NOBEIACHUE M TNOCTYINKH CBOMX TOBApHILEH C IMO3WLHAN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUNA 3TUX MOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3I0pOBOTO M 0Oe30macHOro ooOpasza KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

COONIOICHHS TIPaBUIJI OE30MAaCHOTO OOpalleHHus C BEIIECTBAMU B OBITY, TOBCETHEBHOM
KU3HH U B TPYJOBOU JEATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPaBWJI WHAWBHIYyAIbHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 300POBBIO U JKU3HU JIFOACH;

OCO3HAHUS TOCIEACTBHA M HEMPHSTHS BPEIHBIX MPUBBIYEK (YHOTPEOJIEHHS aJIKOTOJS,
HapKOTHUKOB, KYpeHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENbCKON AESITeIbHOCTH,
OOILECTBEHHO OJIE3HOM, TBOPUECKOI! U APYyTruX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHWH MPAKTUYECKUX 3a/1ad COLUAIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

MHTEepeca K MPAKTUYECKOMY H3YYEHHUIO MPOQEecCHil pa3NTu4yHOro poja, B TOM YHCIIEe Ha
OCHOBE NMPUMEHEHHUsI MPEIMETHBIX 3HAHUH MO0 XUMHUH;

YBaXXEHUS K TPYAY, JIOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYaTbHOH TPACKTOPUU OOpa3oBaHUs,
Oynyuieil mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4YecKOro BOCIUTAHMSI:

IKOJIOTHUYECKH TIeTIECO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MMOHMMAHUS TJI00ATILHOTO XapakTepa SKOJIOTHUECKUX MPOOieM, BIHSHHUS 3KOHOMHYECKHX
MPOIECCOB Ha COCTOSIHUE MPUPOTHOMN U COLIMATIBHOM CPEIBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTH)KCHUN XUMUU JJISl PEIICHHUS] BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTUBHOI'O HENPUATUSA INEUCTBUM, NPUHOCAIIMX BPEI OKPYKAKOLIEH MPUPOJHON cpene,
yYMEHHS MPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTMUYECKHE MOCIEACTBHS MPEAIpUHUMAEMBIX
JNEUCTBUN U IIPENOTBpaLIaTh UX;

HaJU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KyJIbTYphI, OIbITA
NEeSATEIbHOCTH  HKOJOTMYECKON  HANpaBlIEHHOCTH, YMEHHUs PYKOBOJCTBOBATHCS HMHU B
MO03HABATENIbHOM, KOMMYHUKATUBHOM U COLMANBbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSTH UCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MPaKTUKU;

MOHMMAHUS CHeIM(PUKA XUMUU KaK HAyKH, OCO3HaHUS €€ ponu B (OPMUPOBAHUU
paIOHATBHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKPYIKaIoIEM
MHpE KaK O €JUHCTBE MPHUPOJLl U YEJIOBEKAa, B MO3HAHUU MPHUPOIAHBIX 3aKOHOMEPHOCTEH H
pelIeHny IpobieM COXpaHEHHUsl TPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJIsi COBPEMEHHOW IMBWIM3AINHA: B €&
TYMaHUCTHYECKOW HANPaBICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOWM 0a3bl MaTepHaTbHON
KyJbTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPTreTUYECKOW, THIIEBOM W JKOJIOTMYECKOW OE€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
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00ecreYeHn YCIIOBUM YCIIEIIHOTO TPYy/Aa U SKOJIOTUYECKH KOM(OPTHON JKU3HU KaXKIO0TO UWieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHMMAHHS CYIIHOCTH METOJOB II03HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHUS IS
aHaimM3a U OOBSCHEHUS SBICHHHA OKPYXKAIOIIEro MUPAa M MPOUCXOAANMX B HEM H3MEHEHUH,
yMEHHs AenaTb 000CHOBaHHBIE 3aKJIIOUEHHS HA OCHOBE HAY4YHbIX (DAKTOB M UMEIOIINXCS JaHHBIX
C LIEJIBIO MTOJIyYEHUs JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO UCIOJIb30BaTh XUMUYECKNE 3HAHUS AJIS PELIeHus pobiem
B pPeaIbHBIX )KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATENIBCKON 1€ TEbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K HENPEpPhIBHOMY OOpa30BaHUIO U CaMOOOpa30BAHHUIO, K
aKTMBHOMY IIOJYYEHHMIO HOBBIX 3HAaHUH 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pa3dudHbIX cdepax mnpodeccruoHaaIbHOM
NS TEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaThl OCBOEHHS Y4YeOHOro mnpeamera «XUMHsD) Ha YpOBHE
cpenHero o01iero 06pa3oBaHus BKIIOYAIOT:

3HauuMble U1 (OPMHUPOBAHHUS MHMPOBO33PEHMSI OOYUAIOLIUXCA MEKIUCIUILIMHAPHbBIE
(MexmpenMeTHbIe) OOIeHAYYHbIE TIOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOM KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOOB IMMO3HAHUS, UCIIOJIB3YEMBIX B €CCTCCTBCHHBIX HayKax (MaTepI/ISI, BEUICCTBO,
SHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAy4YHbIH (aKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIICIOBAaHUE, HAOIOICHNE, I3MEPEHUE, IKCIICSPUMEHT U JIPYTHE);

yHHUBEpCaldbHblEe  Yy4eOHble  JeHCTBUS (mo3HaBaTeIbHBIC, KOMMYHHKATHBHBIE,
perynsTHBHEBIE), oOecreunBaroniyie (HOpMUpOBaHHE (QYHKIHMOHAIBHON T'PAaMOTHOCTH U
COLIMATbHON KOMIETEHIIMH 00yYarOIInXCs;

CIIOCOOHOCTh ~ OOYyYaroOlMXCS ~ HCIIOJIB30BaTh ~ OCBOCHHBIE — MEXKIUCIUTUIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCadbHble yueOHbIE ACWCTBHUA B II03HABATENBHON U
COLIMAJIBHOM ITPAKTHKE.

MertanpeamMeTHble pe3yNbTaThl OTPaKalOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIIATUBHBIMU HeﬁCTBHﬂMH.

OBiajeHHe YHUBEPCAJbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBble JIOrHYecKHe NeHCTBUSA:

camMoCTOSITeNbHO (OPMYIHUPOBATh M aKTyaJH3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEENATh UENHU JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTIKEHUS,
COOTHOCHUTD PE3YJILTATBI ACATCIBbHOCTH C TOCTABJIICHHBIMHA LCIIAMU,

UCIIONb30BaTh MPU OCBOCHUHM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIAETSATH
XapaKTCPHBIC IMMPU3HAKU HNOHATHH WU yYCTaHaBJIMBAaTL HUX B3aUMOCBA3b, HUCIIOJIb30BAaTh
COOTBETCTBYIOIIME OHATHUS AJ11 OOBSCHEHUS OTAENbHBIX (DaKTOB U SIBICHUI;

BBI6HpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHUYCCKUX peaKHI/II\/JI;

yCTaHABIUBATh MPUYNHHO-CIIEICTBEHHBIE CBSA3H MEXKAY U3y4aeMbIMH SIBICHUSMU;

CTPOUTH JIOTUYECKHE pacCyKIeHHsI (MHAYKTUBHbBIE, JEQYKTHBHbIE, [0 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PAaCCMaTPUBAEMbBIX SIBICHUSAX, (DOPMYITHPOBATH
BBIBOABI U 3aKJIFOUYCHU,

MPUMEHATh B MPOLIECCE MO3HAHMS, UCTIOIb3yeMble B XUMHUU CHUMBOJHYECKHUE (3HAKOBBHIE)
MOJIEJH, IPE0O0Pa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHUH 3HAK (CHMBOJ) JIEMEHTA,
XxuMuueckas ¢GopMyna, ypaBHEHHE XHUMHUYECKOM pEaKkIUuu — TpHU PpEUIeHHH Y4eOHBIX
IMO3HABATCJILHBIX W IMPAKTHYCCKUX 3a7ad, MPUMCHATHL HAa3BAHHBIC MOJCJBHBLIC IMPCACTABIICHHUA
JUTS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIU.
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2) 6a3oBbIe HCCIeA0BaTENbCKHUE IefiCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIIHii;

dbopMynmupoBaTh LENM M 3ala4dl HCCICAOBaHUS, WCIOIb30BaTh TIOCTaBICHHBIE |
CaMoCTOSITENTFHO CHOPMYIMPOBAHHBIE BOMPOCHl B KayeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Uit (HOPMHUPOBAHSI TUTIOTE3BI TIO TPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

BJIa/IETh HAaBBIKAMHM CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHUUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOJIIOAATh 332 XOJOM MpOIecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHMpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIHTATOB HCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUYET O MPOJENaHHON
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOH HCCIEA0BATEIbCKOW M TPOEKTHOW JIeATEeNbHOCTH,
MPOSBIIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHHS
MPAKTUYECKUX 337124, IPUMEHEHUIO PA3IMYHBIX METOJOB IMO3HAHUSI.

3) pabora ¢ unopmaumeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHWKAX HWHGOpManuu (HAYYHO-TIOMYJIIpHAs
JuTepaTypa XHUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHAIM3UPOBATh HWHQPOPMAIUIO PA3TUYHBIX BUAOB M (OPM TMPEACTABICHUS, KPUTHUECKH
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMyIIMpoOBaTh 3ampoChl W TPHUMEHATh Pa3IMYHBIE METOABI TPU TOWCKE U OTOOpe
nH(popMaly, HEOOXOAUMOM /1JIs BBITIOJIHEHUS yUeOHbBIX 3a/1a4 ONpeAeEHHOrO TUIIA;

MPHOOpPETaTh OMBIT MCHOJIB30BaHUS WHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATH ONTHUMANBbHYIO (hOpMYy TpeacTaBieHus HHpOpMaK (CXEMBI,
rpaduKku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCTIONIb30BAaTh HAYUYHBIA S3BIK B KA4eCTBE CPEACTBA MPH pabdoTe ¢ XUMHYECKOU
nHpopmaren: MPUMEHATh MEXKIpeAMETHbIe ((QHU3MYecKne W MaTeMaTU4YeCKHe) 3HAKH |
CHUMBOJIBI, (hOpMyJIBl, a00peBUATYpbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiaieHHe YHUBEPCAJbLHBIMUA KOMMYHUKATHUBHBIMU JA€iiCTBUSIMM:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOi TeMbl B XOJ€ Juajiora W/ Wiu AUCKYCCHUH,
BBICKA3bIBaTh WM, (OPMYIUPOBATH CBOU TMPEIJIOKEHUS OTHOCHUTEIBHO BBITIONHEHUS
MpEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C TMPE3EHTAIe pe3yJIbTaTOB MO3HABATEIBHOW AEATEIHHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIMOJHEHHMH XHUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peainzanuyd y4eOHOTO MpoeKTa M (OPMYyJIHUPOBaTh BBIBOJBI MO pe3yibTaTaM IPOBEIEHHBIX
WCCJICTIOBAHMA IMMyTEM COTJIACOBAHMS MMO3UIIMHI B X0OA€ 00CYKICHUS U OOMEHA MHCHUSIMH.

OBiajjeHHe YHUBEPCAJbHBIMHU PeryaISTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENTFHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO TMO3HABATEIBHYIO JIEATEIHHOCTH,
ompezensis e€ el W 3aJauyd, KOHTPOJIHUPOBATh U MO Mepe HEOOXOIUMOCTH KOPpPEKTHPOBATH
npearaeMblii adrOpUTM JCUCTBUN TIPU BHITIOJHEHUH yYYE€OHBIX M MCCIIEIOBATEIBCKUX 3a7ad,
BBIOMpaTh Hanbosiee F3h(HEKTUBHBIN CIIOCOO WX PEIICHHS ¢ yUYETOM MOTYyYEHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JESATeNbHOCTH Ha OCHOBE CcaMoOaHajiu3a |
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

Hpe,Z[MCTHLIe PE3yJIbTAaThl OCBOCHUA KypCa ((OpFaHI/I‘-IeCKaSI XUMUsD» OTPaAKaAK0T:
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cOPMUPOBAHHOCTh TMPEJACTABICHUA O XUMHYECKOW COCTaBJISIONICH eCTECTBEHHO-
HAyYHOM KapTHUHBI MHpa, POJIM XMMHUU B IO3HAHUMU SIBIIEHUN NpUPOIbI, B (HOpMHpOBaAHHUU
MBIIUICHUST W KYJIbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOU IS
pelleHnsT TPAaKTHUYECKHUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEIE;

BJIQJICHHE CHUCTEMOW XUMHYECKHX 3HAHHUH, KOTOpas BKIJIIOYAET: OCHOBOMOJArarolue
MOHSITHUS (XUMUYECKUI AJIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
ANIEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalléHHas), MOJb, MOJsSpHas Macca, MOJSIPHbIM OOBEM, YIJIEPOJHBI  CKEJeT,
GbyHKIMOHAIbHAS TPyMNa, paiuKal, H30MEpHUs, U30MEpPbI, TOMOJOTUYECKHI psii, TOMOJOTH,
YIJIEBOJIOPOIbI, KACIOPOA U a30TCOJEpKAlllue COSAUHEHUs], MOHOMED, MOJIUMEP, CTPYKTypHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSMHEHNS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI S3bIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS, JIE)KAIIUE B OCHOBE MOHMMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKUX SBIICHUH, (DaKTOJOTHUECKUE CBEICHUSI O CBOWCTBAX,
cocTaBe, OJyYeHUH U 6€30MaCHOM UCMOIb30BaHMH BaXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKON JIeATEITHHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIe MPU3HAKU MOHSITUN, YCTaHABIUBATD
WX B3aUMOCBSI3b, UCTIOIH30BaTh COOTBETCTBYIOIINE MOHSATHUS TIPU OTIMCAHUU COCTaBa, CTPOCHHS
MPEBPAIICHUI OPTraHUYECKUX COETUHEHMUII;

c(hOpPMUPOBAHHOCTh YMEHHN HCIOIH30BATh XMMHUYECKYIO CHMBOJUKY JUISI COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (GOpMyIl OPraHUYECKUX BEUIECTB
Y YpaBHEHUH XUMUYECKHX PEaKIUi, U3rOTaBIMBATh MOJAEIH MOJIEKYJ OPTaHMYECKUX BEIICCTB
JUTS WUTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMECHHI yCTaHABINBATH MPUHAJICKHOCTh U3YUCHHBIX OPTaHHYECKUX
BEUIECTB IO MX COCTaBy U CTPOEHHUIO K OINpeAeaEHHOMY Kiaccy/Tpylnmne COeIUHEHHM
(yrneBomoponbl, KHCIOpPOJ U  a30TCOJAEpXKallhe COCAMHEHHS, BBICOKOMOJICKYJISPHbIE
COCIMHEHMsI), JaBaTh UM Ha3BaHuUs 1o cucrtematuueckoi HoMmeHkiarype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIE HA3BaHWS OTNEIHHBIX OPTraHMYECKHX BEIIECTB (ITWIICH, MPOTMHIIEH,
alleTUIeH, ATWIEHTJUKONIb, TIUIEepuH, (eHon, QopMmaibaerui, aueTalbIeru]l, MypaBbHHAS
KHCTIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEAPUHOBAs KHUCJIOTA, TIII0K03a, (PpyKTO3a,
Kpaxmall, 1IeJUTI0JI03a, TIUIHIH);

c(hOpPMUPOBAHHOCTh YMEHHUS OIpPENCATh BUIbl XUMUYECKOW CBSI3M B OPTaHHMUYECKUX
COCTMHECHMSIX (OJMHAPHBIE U KPaTHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUS TEOPHH CTPOCHHS OPTaHHMUYECKUX
BemecTB A. M. bytiepoBa miis 0oOBbsSICHEHHS] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUsI MACChl BEILIECTB;

chOpMUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (u3Mueckue u
XUMHYECKHUE CBOWCTBA TUMTUYHBIX MPEJCTABUTEINCH Pa3IMUHBIX KIIACCOB OPTraHMUYECKUX BEIIECTB
(MeTaH, 3TaH, STWIEH, NPOMWICH, ameTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHzodm,
METaHOJ, TaHOJ, THJIECHTIUKONb, TTUIEPUH, (EHON, alleTalbIeTH, MypaBbUHAS U YKCyCHAs
KHCJIOTBI, TJIOKO3a, Kpaxmall, IeJUII003a, AaMHUHOYKCYCHasi KHCIIOTa), WIIIOCTPUPOBATD
TCeHETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH C
HCIOJIb30BaHUEM CTPYKTYPHBIX HOPMYII;

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YTICBOJOPOJHOTO CHIPHS
(HedTh, MPUPOMHBINA Ta3, yrojib), CIOCOOBI WX MEpepadOTKM M TPAKTUIECKOE MPUMECHECHHE
MIPOIYKTOB MepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCICHUS IO XUMHUYECKHM YpaBHEHHSIM
(Macchl, 00bE€Ma, KOJMMYECTBA HMCXOMHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH IO W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);
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c(hOpMHUPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YEeMbIX B XHMUU TIPU H3YYEHHHM BEIIECTB W XHUMHUYECKUX SIBJICHHIA
(HabmoneHne, W3MepeHHe, HKCIEPHUMEHT, MOJEIHPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUS I MIPUHSTUS PEIIeHNH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX
C BEUIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIpaBUiIa MOJIB30BAHUS XUMHUYECKOW TOCYI0N U
1a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MpaBHiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSAMU MO BBITTOJHEHHIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BBITIONHATh XUMHUYECKUN OKCTIEPUMEHT
(mpeBpallleHusi OpraHUYeCKUX BEILECTB MPH HarpeBaHUM, MOJyYeHUE ATUIICHA U HU3Y4YEHHE €ro
CBOWCTB, KayeCTBCHHBIE pEAKIUHW OPraHWYECKUX BEIIECTB, JCHATypalus OCIKOB TpH
HarpeBaHuy, IIBETHbIE PEaKIMH OEJIKOB) B COOTBETCTBHH C MpaBUIAMH TEXHUKU O€30MaCHOCTH
npu oOpallleHHH C BEIIECTBAMU M JIAOOPATOPHBIM 000pYIOBaHHUEM, NPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (GopMe 3alucu YpaBHEHUI COOTBETCTBYIONIMX pEaKkUud U
(hopMyIIMpPOBATh BBEIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

cOPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIUIO,
MOJTy4aeMyto M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoit nHdopmarmu, UHTEpHET U IpYyTuX);

c(hOPMHUPOBAHHOCTh yMEHUN COOJIOAaTh TIpaBUiIa HSKOJOTHUYECKH I1eJ1ecO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH NEATETBHOCTH B LENAX COXPAHEHUS CBOETO 370POBBS U
OKpY>Karolle NpUpOJHON Cpeibl, OCO3HABATH OMACHOCTH BO3JCHCTBUS Ha >KUBBIE OPraHU3MBbl
onpenenEHHbIX OPraHMYECKUX BEUIECTB, MOHUMas cMmbici mnokazarens [IJIK, mosicHaTe Ha
pUMepax crocoObl YMEHBIIEHHUs U MPEJOTBPAIleHUs UX BPEIHOTO BO3ICHCTBHS Ha OpPraHU3M
4eJI0BEKA;

JUIs OOy4aroluXcs C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbS: YMEHHUE MPUMEHSTh
3HaHUsI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,

JUISL  CIENBIX M CIHA0OBUISAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJb30BaTh pebedHO-
TOUYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns as 3anucu XuMudeckux Gpopmyir.

11 KJIACC

IIpenmeTrHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmiass M HeEOpraHudeckas XUMHsD»
OTpaXKaroT:

C(OPMHPOBAHHOCTh TPEACTABICHUI: O XHWMHUYECKOH COCTaBISIOMIEH ECTeCTBEHHO-
Hay4YHON KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUU SIBIEHUM HpUPOAbI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIbTYphl JIMYHOCTH, €€ (DYyHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelieHusT NPaKTUYECKUX 3aJa4 M HKOJOTMYECKM OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJTHON CPENE;

BJIAJICHUE CUCTEMOM XUMMUYECKUX 3HaHUM, KOTOpas BKIIOYAECT: OCHOBOIOJIAraolIUe
MOHATHUS (XUMUYECKUN JIEMEHT, aTOM, U30TOI, S-, P-, d- JIIEKTPOHHBIE OpPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, AJIEKTPOOTPULATENBHOCTh, CTENEHb
OKHUCJICHUS, XMMHYECKas CBs3b (KOBAJIECHTHAs, HOHHAs, MeETAJNIM4YECKas, BOJOPOJHAs),
KpUCTalLIMUecKass  peleérka, TUIbl XUMMYECKMX  PEaKIMH, pPacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLUALNS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH
XMMUYECKON  peaklMM, XUMHUYECKOE€ PpaBHOBECHE); TEOPHMM M  3aKOHBl  (Teopus
3JEKTPOIUTUYECKON Jucconranuu, nepuoaudyeckuit 3akoH J[. WM. MenneneeBa, 3akoH
COXPAHEHHs1 MAacChl BELIECTB, 3aKOH COXPAHEHUs W IPEBPAILEHHs] SHEPTUU IPU XMMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHUH SI3bIK XHMHH, MHUPOBO33PEHYECKHE 3HAHUS,
JeKallye B OCHOBE IIOHMMaHMsS TNPUYUHHOCTH M CHCTEMHOCTH XUMHUECKUX SIBJICHUH,
(aKTOJIOTHMYECKHE CBEJCHHUS O CBOWCTBAaX, COCTaBe, MOJyUYCHHH U O€30MaCHOM HCIIOJIb30BaHUH
BOXHEHIIMX HEOPIaHWYECKUX BEILECTB B OBITY U MPAKTUUECKON JESITEIbHOCTU YEJI0BEKa;
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c(OPMHPOBAHHOCTh YMEHHI BBISABIISATH XapaKTepHbIe MPU3HAKU TOHSATHHA, YCTaHABIMBATh
UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS INPU ONHUCAHWHA HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCHOIb30BaTh XUMHUECKYIO CHUMBOJUKY JUISI COCTaBICHHS
¢dbopMy BeIIECTB M ypaBHEHUH XWMHUECKUX pPEaKLUH, CHUCTEMAaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManbpHbICE Ha3BaHHUS OTACIBbHBIX HEOPTaHWYECKUX BemIecTB (yrapHbId Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BEeCTb, IUThEBAas COJa, NMUPUT U
ApyrHe);

c(OPMHPOBAHHOCTh YMEHHH ONPEAETATh BAJICHTHOCTh U CTENICHb OKUCIICHUS] XUMHUECKUX
AJIEMEHTOB B COEIUHEHHSIX Pa3IMYHOrO COCTaBa, BUJ XUMUUECKON CBS3H (KOBaJleHTHAsl, HIOHHas,
METaJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUI KPUCTAUIMUECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAas, METaJUIMYecKas), XapakKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCAUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh NMPUHAIJIC)KHOCTh HEOPTaHUUECKHX BELIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KIJIAcCy/TpyIIe COeUHEHUH (IPOCThIE BEIIECTBA — METAILIIBI U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOThI, aM(OTepHbIE TUAPOKCHUIBI, COJH);

c(OPMHPOBAHHOCT, YMEHHMH pacKpbIBaTh CMBICH Hepuoguueckoro 3akoHa JI. U.
MenzneneeBa W JEMOHCTPUpPOBATh €r0  CUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINY;

chOpPMUPOBAHHOCTh YMEHHMH  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUECKUX 3J1eMeHTOB 1—4 nepuonos Ilepuoanueckoii cucreMbl XuMudeckux anemMenTos /1. 1.
MenzeneeBa, HUCHOJIb3yS MOHITUA «S-, P-, d-3JEKTpPOHHBIE OPOUTANMY», «IHEPreTHUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs] CBOWCTB XMMHUECKHX 3JIEMEHTOB U HX
COEAMHEHU Mo nepuoaam u rpynnam llepuoandeckoi cucreMbl XuMU4YecKux 3yemMeHToB /1. U.
Menneneena;

c(hOPMHUPOBAHHOCTh yMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEILECTB pa3IMYHBIX KJIaCCOB, IOJATBEPKIaTh CYILIECTBOBAHHE
TEHETUYECKON CBSI3M MEXIY HEOPraHWYeCKHMM BEIIECTBAMM C TIOMOIIBIO YPAaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

c(OpMHUPOBAHHOCTh YMEHHS KJIAcCU(UUIUPOBATH XMMHUYECKHUE DPEAKIMH IO Pa3INuHBbIM
NpU3HakaM (YUCIy W COCTaBy pEarupyrollux BEIIECTB, TEIIOBOMY J(QEKTy peakuu,
M3MEHEHUIO CTENeHEe OKUCICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKlny, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIATh YPABHEHUS PEAKLUI Pa3IMUHBIX THUIIOB, MOJHbIE
U COKpalEHHbIE YPAaBHEHUS peakUuii MOHHOTO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPBIX ITH
peakiuy UayT 10 KOHLA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJIUTH PEAKIMH, MOATBEPHKIAIONINE KaueCTBEHHBII
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTb ONBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJAHBIX pAaCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI PAaCKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCcpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIIHif;

c(OPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEeakluu OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOrO PABHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3aelcTeus (npuHuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUU XapaKTepuU30BaTh XHWMHUYECKHE IMPOLIECCHl, JeXkallue B
OCHOBE IMPOMBIIICHHOTO TOJIY4YE€HHUsI CEpPHON KUCIIOTHI, aMMHUaKa, a Takke c(hOpMUPOBAHHOCTh
npeacTaBiIeHud 00 OOIIMX HAyYHBIX NPUHIUIAX M JKOJOTHYECKHX MpoOsieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYUCICHHUS C MCIOJIB30BAHUEM TOHSATHS
«MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUIH Ta30B NPU XHUMHUYECKHX
peakusx, Macchl BEeIIeCTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBAa, Macce
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Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIIOBOro 3¢ (dekra peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPALICHUS] U COXPAHEHUS SHEPTUY;

c(OPMHPOBAHHOCTh YMEHUH COONIONATh MPaBUIIA MOJI30BAHHUS XUMHUUECKOW MOCYJION U
abopaTOPHBIM 000PYIOBAHHEM, a TAK)KE MpaBHUia 0OpAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOITHEHHUIO JTA00PATOPHBIX XUMUIECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBAaTh M BBINOJIHATH XUMHUYECKUN HSKCIEPUMEHT
(pazmokeHue TEpOKCHIA BOJOPOAA B TPUCYTCTBHHM KaTallM3aTopa, OMpEACIICHUE CPEIlb
PacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIMSHUE Pa3IHYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, PEaKklMd HMOHHOTO OOMEHa, KAa4eCTBEHHBIC pEaKluu Ha
cynbdar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHE SKCIePUMEHTAIbHbIX
3amad mo TemMaMm «Metamney u «Hemeramib») B COOTBETCTBMM C TPAaBUJIAMH TEXHHKH
0€30macHOCTH MPU OOPAIICHUH C BEUIECTBAMHU M JIAOOPATOPHBIM 000PYA0BaHUEM, TIPEICTABIIATH
pe3yNbTaThl XUMUYECKOTO HKCIEPHMEHTa B (hOpMe 3amiCH ypaBHEHUH COOTBETCTBYIOIIMX
peaxuuii 1 GopMyJIUPOBATEH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(POpPMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MaccoBOW KOMMYHHUKauuu, HHTepHeT wu
JIPYTHX);

c(hOPMHUPOBAHHOCTh yMEHUN COOJIOAaTh TIpaBUiIa HSKOJOTHUYECKH I1eJ1ecO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOW [MEATEIBHOCTH B IIENISAX COXPAaHEHUS CBOETO 3I0POBbS H
OKpY>Karolle NpUpOJHON Cpeibl, OCO3HABATH OMACHOCTH BO3JCHCTBUS Ha >KUBBIE OPraHU3MBbl
oTnpeeNnEHHBIX BEIIeCTB, MOHMUMas cMbica nokazatens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIIEHUS U IPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HAa OPraHU3M YellIOBEKa;

Ui OOyYaloNUXCs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE TPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKHX SBJICHHIA;

JUIS CIIEMIBIX W CIA0OBHIANIMX OOYYalOUIMXCs: YMEHHE HCIIOJIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anvcu XxuMuaeckux Gpopmyir.
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TEMATHYECKOE INTAHUPOBAHUE
10 KVJIACC

KosanuecTBo yacos DJICKTPOHHBIE
Ne ni/nt HanMeHoBaHMe pa3/ie/ioB U TeM KoHTootLHEel  TIpaKTmieckie (uugposbIe)
B NPOrpamMMmsbl Bcero 5 p pﬁ o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUSI OPTAHMYECKUX COeTUHEHUN A. M. 3
bytneposa
Wroro no pazneny 3
Paznen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yIIIeBOAOPOABI — ATKAHbI 2
29 HenpenenbHble yrieBogOpOIbl: aKEHBI, 6 1
) QJIKQ/IMEHBI, AJIKUHBI
2.3 ApoMaTn4ecKue yriieBogopoisl 2
24 IIpupoHbIE HCTOUHUKH YTIEBOIOPOAOB U 3 1
) UX rnepepadoTKa
Wroro no pazneny 13

Paznen 3. Kuciopoaconepsxkanue oprannyeckue coeJuHEHUs

3.1 Crnuptsl. DeHon 3
Anpaerunbl. KapOOHOBBIE KUCITOTHI.
32 7 1
CrnoxHble 3QupsbI
3.3 VrieBoabl 1
Wroro no pazneny 13

Pa3nes 4. Asorcoaepskaniyue OpraHu4ecKue coeJMHeHHs

4.1

AMUHBI. AMUHOKHUCIIOTEL. benku

Nroro no pazaeny
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Pazges S. BbicokoMoJIeKY/JIsIpHBIE COCIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoJsmnuecTBo yacos DJIEeKTPOHHbIE
Ne n/m HanmeHoBaHue pa3jiesioB U TeM (uu¢posBbIe)
B NMPorpamMMbl Bcero KOGHTPO‘m’H”e Hp6aKTuqec1me o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTrnueckue 0CHOBBI XUMHM
Crpoenue atomoB. [leproanueckuii 3aKoH U
1.1 [Iepnoanueckas cucteMa XMMU4YECKUX 3
sneMeHToB J[. 1. Menneneera
12 Crpoenue BemecTBa. MHOrooOpasue 4
) BEIIIECTB
1.3 XHUMHUUYECKUE PEAKLUU 6 1 1
Uroro no pazaeny 13
Paznes 2. Heopranuueckasi xummusi
2.1 Merajubl 6 1
2.2 Hewmeransl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX )
) BEILIECTB
Wroro no pasneny 17
Pa3znea 3. Xumns u :KN3HL
3.1 XHUMHS U )KU3Hb 4
Wroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 2 3
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOT'O
IMPOLECCA
OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Xumusi, 10 xmacc/ ['abpuensa O.C., O01mecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmectBo «M3natenscTBo «IIpocemenuer»

» Xumus, 10 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A., AKinoHEpHOE
obmmectBo «M3natenscTBO «IIpocBemienue»

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun
B.B.; mox penakuueii Jlynuna B.B., O0miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
«JIPODAy; Axtinoneproe oodmectBo «M3marenscTBo «IIpocBemenney

» Xumus, 10 xnace/ Kysnenosa H.E., 'apa H.H., JIéekun A.H.; nox penakuueit mpodeccopa
Kapuosoii A.A., AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenner»

* Xumus, 10 xnacc/ Hudantees 3.E., OpxxekoBckuii [1.A., O01mecTBoO ¢ orpaHUYeHHOM
otBeTcTBeHHOCTHIO « 1Ol MHEMO3NHA»

» Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe o6mectBo «M3maTenscTBo
«ITpocBenienue»

* Xumus, 10-11 kmacesl/ XKypun A.A., AkunonepHoe o61mectBo «M3naTenbcTBo
«ITpocBenienue»

* Xumus, 11 xnace/ T'abpuensu O.C., O01iecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axtnoneproe oodmectBo «M3marenscTBo «IIpocBemenney

* Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3natenbcTBO «IIpocBemnieHues

» Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlyaun B.B.; moxg
penakuueii Jlyauna B.B., OGmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnmonepHoe obmiectBo «M3marensctBo «lIpocBenienne

* Xumus, 11 knacce/ Ky3nenora H.E., JI€skun A.H., [llatanoB M. A., AkioHepHOE OOIIECTBO
«3narenscTBO «lIpocBemienne»

* Xumus, 11 knmacc/ MunuenkoB E.E., XKypun A.A., Opxekosckuii [1.A., O6mecTBo ¢
orpanndeHHou otBeTcTBeHHOCThIO « 1Ol MHEMO3MHA»

* Xumus, 11 knacc/ Pynsuruc I'.E., ®enpaman @.I°., Aknmoneproe o6mectBo «3marenscTBo
«IIpocBemienue»

21



22



