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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero o6pazoBanusa (POIlI COO), mpenacraBieHHbIX B DenepasbHOM TroOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, M OCHOBHBIX TOJOXKEHUH «CTpaTernuu pa3BHTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MNpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeruul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU IeNeH, COJEepKaHus, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 HMX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peajH3aldid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO 0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (GOPMUPOBAHMSI MHPOBO33PEHHS M OOMIEH KyIbTYpPbI
4eJI0BeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0POBBIO U
IpUPOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCSl HA YPOBHE CPEAHEro
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe IO XMMHUU C Y4ETOM CHEeUU(PUKUA HAyKH XUMHH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XuMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYI0 pOJib B COBPEMEHHOM
LIUBUWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IWHCTBE IMPUPOJbI U YeIOBEKa, KOTOpoe (GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMOH 4YaCThbI0 MHUPOBOM KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, 3HEPreTMYECKOM, MHUIIEBOH, 3KOJIOTMYECKOH O0€30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMH  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHnuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @OpMUPOBaHUE NAHHOW CUCTEMBI 3HAHMM
NPy U3YYCHHUH IMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» COPMHUPOBAHA B MPOTPaMME MO0 XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yYCHHIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHUS OPraHUYeCKUX COEAMHEHUH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnyecko XUMHUU TMOJTy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XUMHs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0masi 1 HeoOpraHuyeckasi XuMus» 00ydaroIUMCsl PEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKH M TPUKIAQAHONW XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro mpeamera « XUMUsD JaHHOTO YPOBHS H3Yy4YCHHsS] OPHUEHTUPOBAHO Ha (GOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTb IPUPOJAHBIX SIBJICHUN IMYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHNS HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: PEIIeHHs MpoOeM, OMCKa, aHAIu3a U



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpakTuke npenoaaBaHus XMMUU KaKk HAa ypOBHE OCHOBHOTO 00IIIEero 00Opa3oBaHusl, Tak U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HAETcs (PopMUpOBAaHHME OCHOB XHMHYECKOM HayKH Kak oOiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU LEISIMH U3Y4YCHHUs TNpenMmeTa «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GbyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAMUYECKUX PEaKIni, HeOOXOAMMBIX ISl MPHOOPETEHNsT YMEHUH OPHEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHECHHMEM XHUMHYECKOTO OSKCIEPUMEHTa, COOJIOJICHUEM TIpaBui 0€301acHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHUCTeMe cpemHero ooOmero oOpa3oBaHus. CeromHs B TPEMNOJAaBaHUM XWMHUU B OOJIBIICH
CTENeHH OTAAETCS NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIONIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHANBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus OOydJalolIUXcsi K  YCIOBUSAM  JMHAMUYHO  Pa3BUBAIOIIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHre y OOy4aroIUXCsA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIs1 Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiem,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeATeNbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B MO3HAHMU XMMMH, a TaKXKe Ul OLIEHKU C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITETIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHHU B
COOTBETCTBUU C XKU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(opMupoBaHHE U Pa3BUTHE Y 00YUAIOUINXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeXIEHHOCTM B T'yMaHUCTHYECKOW HalpaBICHHOCTH
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06peTGHI/I$[ OIIbITa UCIIOJIB30BAHUS MOJTYUCHHBIX 3HAaHUN IJI1 TPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeI[MCTHOﬁ o0Oiactu «ECTGCTBGHHO-H&Y‘IHBIG MpEeaAMETBD».

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).

COIEP KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMHUU

[Ipenmer oprannueckoil XuMuM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE B MOJIYYECHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHHs OpraHndeckux coequuennii A. M. byrtneposa,
e€ ocHOBHBIE MoJIOKeHUA. CTpyKTypHble (GOPMYNbl OpPraHUYeCKHUX BelIecTB. [omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHM4eCKUX COSAMHEHUSX — OJJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  OpraHMdeckux  BemlecTB.  Homenkiartypa
OpraHMYECKUX COEOUHEHHH (cucreMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpeICTaBUTENEeH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOAbl U3YUYEHHUs BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHuYecKuX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIHPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HaONIOIEHWE ¢ ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALIEHUIO OPraHUYECKUX BEIECTB MPU HArpeBaHu! (IJIaBjieHHe, OOYTIIMBAHUE U TOPEHHE).

Yraesoaopoasl

ANKaHBl: COCTaB M CTPOEHHUE, IOMOJIOTMYECKHH psaA. MeraH m 3TaH — mpocTeumune
NPEJCTaBUTENIN AIKAHOB: (U3NYECKME M XHUMHUYECKHE CBOICTBAa (peakuuu 3aMelieHus |
TOPEHUs1), HaXOXK/JICHUE B IPUPOJIE, TOJIydYeHUE U IPUMEHEHUE.

AJNKeHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI PAJl. DTUIEH U NPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJIKEHOB: (DM3MYECKHEe M XUMHUUYECKHE CBOMICTBAa (peakuMM TUAPUPOBAHMS,
rajJloreHUPOBAHUS, THAPATALINH, OKHUCICHHS U TIOJIMMEpU3allu1), OJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MetunOyraauen-1,3: cTpoeHue, BaKHEMIINE XUMHUYECKUE
CBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETMYECKOTO KayuyKa U PE3HUHBI.



ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKMM psax. AUETHWIEH —
MPOCTEHUIIHNIA MPEeACTaBUTENh ATKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKre U XUMUYECKUE CBOICTBA
(peakuuy ruipupoBaHus, rajloreHUpOBaHUs, FUApaTallii, TOPEHUs), IOJyIEHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME W XUMHYECKHME CBOWCTBAa (peakuuu
rajJloreHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE U NpUMEHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuiecKue C60UCM8a (peakyuu 2ai02eHUPOSaAHUs U HUMPOBANUs), NOJYUeHUe U
npumenenue. TOKCHMYHOCTb apeHOB. l'eHeTHueckas CBA3b MEXKIY  YIVIEBOJOPOAAMH,
MPUHAUIEKAUTUMU K Pa3JIMYHbIM KJIaccaM.

[IpupoHBIE UCTOYHHUKH YTIEBOJIOPOJOB. [IpuponHbIid ra3 U MONMyTHBIE HEPTSIHBIE Ta3bl.
Hedptp u e€ mnpoucxoxnaenue. CrocoObl mepepaboTki HEe(TH: TEpEeroHKa, KPEKUHT
(TepMuYecKHil, KaTadTUTHUECKUi), muposu3. [IpoaykTel nepepaboTku He(YTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepaboTKu.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4YEHHUs BELIECTB U UX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu IIacTMacc, KaydyKoB U pe3uHsl, kojulekuuu «Hedte» n «Yrons», MoaennpoBaHue
MOJIEKYJI YIJIEBOJOPOJIOB M TaJOr€HONpPOU3BOJAHBIX, IPOBEACHUE MNPAKTUYECKON pabOThI:
IIOJIy4EHHUE STUJICHA U U3YYECHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, oObEMa, KOJIUYEeCTBa

WCXOJHOTO BEIIeCTBA WM TPOJYKTa pEakIMh IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJTHOTO M3 UCXO/IHBIX BEUIECTB HIIU MPOTYKTOB PEAKIIHH).

Kuciopoacoaep:kaiue opraHudeckne coeIuHeHust

[IpenenpHBIE OMHOATOMHBIC CHUPTHL. METAHON W ATAHON: CTPOCHHE, (U3IUYECKUE U
XAMUYECKHE CBOWCTBA (PEaKIMW C aKTUBHBIMH METalIlaMH, TaJOT€HOBOJOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoaHbIe CBSI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U STaHOJIa
Ha OpPraH3M YeJIOBEKa.

MHOroaToMHBIE CHHPTHL. OTHICHIJIIMKOIb W TIUICPUH: CTpoeHHe, (u3ndeckue u
XAMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIECIOYHBIMU METAJJIAMH, Ka4eCTBEHHAs PEaKIHsl Ha
MHOTOAaTOMHBIC CHUpTHI). [leiicTBue Ha oOpraHu3M 4ejoBeka. [IpuMeHeHWe TIHWIepHHA U
ATHIICHTJTUKOJISL.

@deHoMI: CTPOCHHE MOJICKYNIbI, (U3UYECKUE W XUMHUYECKHUE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue geHoua.

Anpnerunbl M Kemouwvl. DopManbAeTH], aleTalbJACTHI: CTPOCHUE, (QHU3HUYECKHE U
XAUMUYECKHE CBOWCTBAa (pEaklMU OKHCJICHHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC DPEAKIIUM),
MOJIyYCHUE U IIPUMCHEHHUE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTHL. MypaBbHHAS U YKCYCHAsl KUCIOTHI:
CTpOCHHUE, PU3UYECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIINE TS KJIacca KHCIIOT, PeaKIus
TepuHKAINU), TONydeHHe U mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJCTABUTENIN BBICIIUX KApOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
WX MOIOIIee IeHCTBUE.

CrnosxHble 2pUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xupoB. bruonorudeckast poib )KHPOB.

VYrneBospl: coctaB, knaccupuKalys yrieBoaoB (MOHO-, TU- U Moucaxapubl). I moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBOlicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne aMMUAYHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEeHHE, OpOKEHHE TIIOKO3bl), HAXOXICHHE B MPHUPOJIE,
npuUMeHeHne, ononorunueckas poib. otocunres. pykTo3a Kak U30MEp TITFOKO3BI.



Kpaxman u nemnonosa kak npupoasbsle nojaumepbl. CTpoeHne Kpaxmaiga U LEJUTI0I03bI.
du3nyecKkue U XMMUYECKHUE CBOMCTBA Kpaxmaina (T'MIpoju3, KaYeCTBEHHAS pEeaKLUs ¢ HOJIOM).

OKCIlepUMEHTAJIbBHBIE METOJbl W3YYEHHs BEIIECTB M MX NPEBpALICHUI: MPOBEACHUE,
HaOroIeHNe W ONHMCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakuuu OJIHOATOMHBIX CIHMPTOB (OKucieHHe 3TaHoja okcujaoMm menu(ll)), mHOroaromusIx
CUpTOB (B3auMojelcTBUE IuLepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerunoB (oxucienue
aMMMa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3aumoneiicTBue
Kpaxmaja C HOJOM), MPOBEJACHUE MPAKTHUUYECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3amaum.

Bblunicnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, o0OBbEMa, KOJMYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa peakUuu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

A3zoTcozeprKale OpraHn4eckie CoeqMHEHMUSI.

AMUHOKUCIOTBI Kak aM(QOTepHble OpraHuyeckue coenuHeHus. @Pusznyeckue u
XMMHUYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuMmepe TIiMLKHA). buonornueckoe 3HaueHue
aMUHOKHCIOT. [lenTumpl.

benku kak npupoiHble BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OEIKOB: TUAPOJIN3, ACHATypalus,
KauyeCTBEHHbIE PEAKIINH HA OEIKU.

DKClepUMEHTAIbHBIE METOJIbl M3YyYEHUS BEIIECTB M UX MpeBpalleHHil: HaOmoaeHue M
ONHCAaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OENKOB IpH HarpeBaHWH, LBETHBIE
peakiuu O6eIKOB.

BbicokoMoeKkyIsIpHBbIE COCAMHEHH

OCHOBHBIE MOHATHSA XUMHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEpPU3ALUH, CpPEeAHsAs MoJeKylsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEpU3aLUs U OJUKOHICHC AL,

OKclepUMEHTaIbHbIE METO/Ibl U3Y4YEHHUS! BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
o0Opa3uaMu IpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MeXIpeaMeTHbIE CBA3H.

Peanuzanust MexXnpeaMeTHBIX CBSI3€i NMPU M3ydeHUM Oopranudecko xumuu B 10 kiacce
OCYLIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHATHH, Tak U
MOHATUH, SABJISAIOIIUXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOuire ecTecTBEHHO-HAy4Hble IOHSATHS: sIBICHME, HaydHbIH (hakT, rumoresa, 3aKoH,
TEOpus, aHajiu3, CHUHTE3, KiIacCUupUKaIMs, MEePUOAUYHOCTb, HAOIIOJCHUE, H3MEpEHHe,
SKCIEPUMEHT, MOJICTUPOBAHUE.

dusuka: Matepus, JHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUI YpOBEHb,
BEIIECTBO, T€JIO, 00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BEIUYMHBI U €AUHUIIbI
UX U3MEPEHUS.

buosnorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (HPOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YIIIEBOIbI, JKHUPHI, (PEPMEHTBHI).

I'eorpadusi: MuHepabl, FOpHbBIE MTOPO/Ibl, TOJE3HBIE HCKOMIAeMbIe, TOILIMBO, PECYPCHI.

TexHosIorHs: NUILEBbIE TPOIYKTHI, OCHOBBI PAllMOHAIBHOIO ITUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE NpEnapaThl, MaTEPUaIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.



11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0OCHOBbI XMMHHU

XUMHUUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JeKTPOHOB 0 OpOUTaIsIM B aTOMax 3JEMEHTOB IEPBbIX YETHIPEX MEPUOJIOB.
DneKkTpoHHask KOH(PUTYpaIus aTOMOB.

[lepnoguueckuit 3axkoH u Ilepuomuueckas cucremMa XumMudeckux dsieMeHtoB J[. M.
MenneneeBa. CBs3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzaeneeBa ¢ COBPEMEHHOI TeOpHEHl CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOWCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynnam M nepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BelecTBa. XUMHUYECKas CBs3b. Buabl XUMHUYECKOM CBsI3UM (KOBaJEHTHas
HEeMnoJIsipHasi U TOJIsipHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJCHTHOU
XUMUYECKON CBsI3U (OOMEHHBIN M JTIOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3e. BajgeHTHOCTH.
DIIEKTPOOTPUIATENBHOCTh. CTENEeHb OKUCIEHUs. MIOHBI: KATHOHBI 1 AHUOHBI.

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BeIleCTBA. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH.

ITonsTHE O AUCHIEpCHBIX cucTeMax. MICTHHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PaCTBOPE.

Knaccudukanus Heopranmueckux coenvHeHnid. HomeHkimaTypa HEOpraHWYECKHUX
BeIECTB. ['eHeTMYecKas CBA3b HEOPraHMYECKHX BEIECTB, NPUHAMICKANUX K Pa3Id4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHUYECKUX pPEAKUMH B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHMS MacChl BEILECTB, 3aKOH COXPAHEHUS U NPEBPALICHUS
SHEPrUH IPU XUMHYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. PakTOpbl, BIUSAIOIUE HA COCTOSHHE XMMHYECKOIO DPABHOBECHU.
[Tpunmun Jle [latense.

OnexrponauTnueckas auccoruanus. CuibHble M ciadble 31eKTpoiuTbl. Cpena BOJIHBIX
pacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, 1EJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyY€HHUs BEUIECTB M UX IPEBPAILCHUI: JEMOHCTpalus
tabmun «Ilepuonnyeckas cucrema xumudeckux snemeHtoB JI. M. MenneneeBa», u3ydyeHue
Mojielell KPUCTAJUIMYECKUX peIETOK, HaOMI0JEHWE U OIMCaHMe JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE MEPOKCHAA BOAOPOJAa B IMPHUCYTCTBUHM KaTalu3aTopa,
OIIPENETICHUE CPEllbl PACTBOPOB BEILECTB C NOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO OOMeEHa), NpOBEJEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEAKLIUM».

PacuérHble 3amayn.

Pacu€rbl 10 ypaBHEHUAM XMMHYECKUX PEAKLU, B TOM YUCIIE TEPMOXUMHUYECKNE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM IIOHATUS «MACCOBast 1OJISI BEIIECTBAY.

Heoprannyeckasi xumus



Hemeramnbl. Ilomoxkenue HemetramioB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOCHHOCTH CTpoeHHs atoMoB. Dusnuueckue CBOICTBa
HEMETAJIOB. AJUTOTPOIIUS HEMETAUIOB (Ha MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XVWMUYECKUE CBOWCTBA BAKHEUIIUX HEMETAIUIOB (TaloreHoB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COECIMHEHUM.

Mertaiel. [lonoxenue metamioB B [lepuoauyeckoil cuCTeEMe XMMUYECKUX AJIEMEHTOB /Jl.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JCKTPOHHBIX 000JI0YEK aTroMoB MeTaiuioB. OOmiue
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBBI METAIJIOB. DIEKTPOXUMHUYECKUN DA HANpsHKEHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWUM, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crocoObl Noay4YeHus MeTauioB. [IpruMeHenne MeTamioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TMPEBpAlEHUN: H3ydeHUE
KoJuleKuuu «MeTajuibl U CIjIaBbl», 00pa3loB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX
3a7a4, HaOMIOJACHWE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBUE THUAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCJIOT W IIEJIouYeld, KauyeCTBEHHBIC
peaKkIy Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérer maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumun B oOecrieueHnH SKOJIOTHIECKOM, SJHEPTETUUECKOM U MUIIEeBOW 0€30TacHOCTH,
pazBuTUM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIY4EHHUS
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BEILIECTB M MaTEpHUAaJOB: BaKHEHIIME CTPOUTENIbHbIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAJIbHBIE yI00pEHUSI.

XuMHUsA ¥ 3[0pOBbE 4YeNOBEKAa: MpaBHUIia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiia 6€30MacHOTO UCTIOIB30BaHUS MPENapaToB OBITOBOM XUMHH B MOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMH JUIS OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, THUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTe3,  KilacCUpHUKaius,  MEePHOAUYHOCTh,  HAOMIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

@duznka: Marepus, SHEprus, Macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, WMOH, W30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUIl YpOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBA, (GU3NYECKUE BEIMYUHBI U €IUHULIBI UX H3MEPEHUS, CKOPOCTb.



buonorus: kieTka, OpraHumsM, 3KOCHCTeMa, Ouocepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO03SIICTBEHHOE IIPOU3BO/JICTBO, nuuieBas
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTE€pPHaNIOB, AJIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIUMUCS MPOTPAMM
cpeaHero ooOmero o0pa3oBaHud (JIMUYHOCTHBIM, METalpeJIMETHbIM M IpeaMeTHeiM). Hayuno-
METOAUYECKON OCHOBOMW Ui pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMM CpPEIHETO
o011ero 00pa3oBaHUS SBIISICTCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/.

B cooTBeTCTBUM C CHCTEMHO-/I€ATEIBHOCTHBIM M10IX0JIOM B CTPYKTYpPE JTUUYHOCTHBIX PE3y/IbTaTOB
OCBOEHHUS TpeaMeTa «XHUMHS» Ha YpPOBHE CpeIHEero ooOuiero oOpa3oBaHUS BbIIEICHBI CIEIYIOIINE
COCTaBJISIOLIHE!

OCO3HAaHUE OOYYAIOUIUMUCS POCCHHCKON TPAXKIAHCKOW HMACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[eJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKJIEHUI JUYHOCTH HA OCHOBE KIIFOUYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATbCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPUCYIIMMHU LIEIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMuue MPaBOCO3HAHUS SKOJOTHYECKOW KYIbTYPhl M CHOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HCHHBIC TUTaHBL.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMmeTa «XUMHUS» JOCTUTAIOTCA B €IUHCTBE Y4eOHOU u
BOCITUTATENLHOM JAESITETbHOCTH B COOTBETCTBUM C T'YMAaHUCTHUYECKUMHU, COLIMOKYIbTYPHBIMH, JYXOBHO-
HPAaBCTBEHHBIMU IEHHOCTSMU U HJ€aTaMH POCCUHCKOTO TPaXJaHCKOro OOIIecTBa, MPHUHATHIMU B
oOuiecTBe HOpMaMH M TpaBWIAMH TOBEICHHS, CIIOCOOCTBYIOIIMMHU IMpoOIleccaM CaMOTO3HAHUSA,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYaIOIIUXCSI.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHUS MpeAMETa «XUMUS» OTpakaroT c(HOPMUPOBAHHOCTH ONBITA
M03HABATEIHbHON U MPAKTUYECKON JEATEIbHOCTH 00yUYaloUuXcs M0 peaau3alii IPUHSITHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPABOIIOPSIIKY;

MIPEJICTaBJICHHSI O COLIMATIBHBIX HOPMaX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOILIIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH [EATEIBHOCTH MPU CO3JAaHUH YUEOHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33124, BHINOJHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYTrUX HpU
aHaJlM3e pa3IUYHbIX BUJIOB YUeOHOU JeATeIbHOCTH;

2) NaTPUOTHUYECKOr0 BOCTIUTAHMS .

LIEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIeIUI0 OTE€YECTBEHHOM XUMUM;

YBKEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHYECKOTO MPUMEHEHHS XHWMUH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAayKH €CTh Pe3yAbTaT UIMTEIbHBIX HAOMIOJIEHUH, KPOTOTIMBBIX
AKCMEPUMEHTAJIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPYy/a YUEHBIX U MPAKTHUKOB;

WHTEpeca W MO3HAaBaTeNbHBIX MOTHUBOB B MOJYYCHHH M MOCIEAYIOIIEM aHanu3e WHGOpMaIUU O
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHHUS;



CIIOCOOHOCTH OIIEHUBATh CHUTYAllMH, CBSI3aHHBIC C XUMHUYECCKHUMH SIBJICHUSMHU, W MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

FOTOBHOCTM OLEHHUBATh CBOE TMOBEAEHUE U IIOCTYNIKM CBOMX TOBAapUUIEH C TO3ULUHI
HPABCTBEHHBIX U MMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTeH 370poBOro ® Oe3omacHOro oOpas3a JKM3HHM, HEO0OXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHHs TIPaBIIT 0€30MIaCHOTO OOpAIEHUs C BEIIECTBAMU B OBITY, TIOBCETHEBHOM KM3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHWS [EHHOCTH TPAaBWJI HWHIWBHIYyATHPHOTO W KOJUICKTUBHOTO OE30MaCHOTO TOBEICHUS B
CUTYAITUSX, YTPOXKAIONTUX 3I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TIOCIECJACTBHA W HENPUATHS BPEIHBIX MPHUBBIUCK (YHOTPEOJICHUS —aJIKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEA0BATENHCKON AEATEIHHOCTH, OOIIECTBEHHO
MTOJIC3HOM, TBOPYECKOM U IPYTMX BHJAX JACSITCIHLHOCTH;

YCTAaHOBKHM Ha aKTHBHOE YYaCTHE B PEIICHUU MPAKTUYCCKHUX 3a/1a4 COIMAITBHON HAIIPABICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3IuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHUMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYyJia U pe3yiibTaTaM TPYAOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHAMBHIYaJbHON TpaeKkTopuu oOpa3oBaHusi, Oynyiien
npodeccun M peanu3ali COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00I1I1ecTBa;

6) 7K0JI0TNYeCKOro BOCIIMTAHUA:

HKOJIOTMYECKHU 1[€JIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAaHUS KU3HU
Ha 3emiie;

MOHUMAaHMS TJIOOAJBHOIO XapakTepa OJKOJOTWYECKHMX Npo0JieM, BIMSHUS SKOHOMHYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHUS HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUM XMMHUU JJIsl PELIEHUs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HETIPUSTHUS JIEHCTBUM, MPUHOCALINX BPEI OKpYKaIOILIEH MPUPOTHONU Cpele, YMEHUS
MIPOTHO3UPOBATh HEONATOMPUATHBIE AKOJIOTUYECKUE TMOCIEACTBHS MPEAIPUHUMAEMBIX NEHCTBUM U
MpeI0TBpAIaTh UX;

HAJIW4YUs PA3BUTOTO  HSKOJOTMUYECKOTO  MBIIUICHUS, 9SKOJOTHYECKOH KYIbTYpPbI, OIIBITA
JEeSITENbHOCTH YKOJOTHYECKOW HAIPaBICHHOCTH, YMEHHsI PYKOBOJICTBOBATHCS MMHU B MO3HABATEIbHOM,
KOMMYHHKAaTHBHOM M COLMAIbHOW MpPaKTHUKE, CIHOCOOHOCTH W YMEHHUS AaKTHMBHO MPOTHBOCTOSITH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH 1 00IIeCTBEHHOM MPaKTUKU;

MMOHUMAaHU celn()UKH XUMUU KaK HaAyKH, OCO3HAHUA €€ PO B (POPMUPOBAHUU PAIIHOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IIEIOCTHOTO MPEICTaBICHUS 00 OKPY)KaloIleM MHpE KaK O €IUHCTBE
MPUPOJBI M YeNOBEKa, B MO3HAHUW MPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOIeM COXpaHEHHs
MIPUPOTHOTO PABHOBECHS;



yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XHMHUH JUIS COBPEMEHHOM UMBWIM3ALMU: B €&
T'YMaHHCTUYECKOH HANpaBIEHHOCTH U BAXHON POJIM B CO3AaHUU HOBOM 0a3bl MaTepuabHON KYJIbTYPHI,
peleHn: rI00ambHBIX TPo0IeM YCTOHYMBOTO PAa3BUTHS UYEIIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM,
MUIIEBOM M 3KOJOIMYECKON 0€30I1aCHOCTH, B Pa3BUTHH MEIUIMHBI, 00€CIIEYEHUH YCIOBUM YCIIEIIHOTO
Tpy/a ¥ 3KOJIOTHYECKH KOM(OPTHOH JKNU3HU KaKJOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHO! I'PAMOTHOCTH: IIOHUMaHUs CYIHOCTH METOJOB I03HAHUS, UCIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJIB30BATh MOJIy4aeMble 3HAHUS U aHaIu3a U OOBSICHEHUS
SBIICHUI OKPYKAIOIIETO MHpa M TPOUCXOISAIIUX B HEM M3MEHEHHWH, yMEHHs JenaTh 0OOCHOBaHHBIC
3aKIIIOYCHUSI Ha OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IEIBI0 MOJIYYEHHs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XWMHUYECKHE 3HAHMS JJs pelleHus npolieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpPECca K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATEIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BAaHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH 110 XUMHHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JINYHbIX chepax NpoPecCHOHATBHOMN e TENbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIE pe3yJIbTaThl OCBOCHUS YJYeOHOTO MpeaMera «XHMHS» Ha YPOBHE CPEIIHETO
001rero 00pa3oBaHUs BKIFOYAIOT:

3HaYUMBbIC JUIS  (OPMHpPOBAHUS  MHPOBO33PCHHS  OOYYAMOIMIUXCS  MEKIUCIUIUIMHAPHBIC
(MexTmpeMETHbIE) OOILIEHAYUYHbIE MOHATHS, OTPAXKAIOIIHWE LEJOCTHOCTh HAyYHOH KapTUHBI MHpa M
crenu(puKy METOJ0OB MO3HAHHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIHs,
SIBJICHUE, TPOLIECC, CUCTeMa, Hay4HbIH (PAKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
uccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCIIEPUMEHT U IPyTHe);

yYHHUBEpcaJbHble y4deOHble AECWCTBHS (IIO3HABATENIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIC),
obecneunBaromue (opMupoBaHue (GYHKIMOHAIBHOW TIPaMOTHOCTH U COIMAIBHOM KOMIETEHIIMU
00yJaroIMXcs;

CIOCOOHOCTh oOyuaronmxcs UCIIOJIb30BATh OCBOEHHBIE MEXIUCIUIUITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHHBEpCajbHble y4eOHbIE NEHCTBHUS B MO3HABATEIHLHON U COLMAIBHOMN
MIPaKTHKE.

MertanpeaMeTHble  pe3yibTaTbl  OTPAXKAIOT  OBJAQJCHHWE  YHUBEPCAIbHBIMU  y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (OPMYJIMPOBATH M aKTyaJdW3upoBaTh  MpoOJieMy, BCECTOpPOHHE €&
paccMaTpuBaTth;

OTIPEIeNATh LENH NeATENbHOCTH, 3a/1aBasi mMapaMeTpbl U KPUTEPUU UX JIOCTHKEHUS, COOTHOCUTh
PE3yIbTaThl JEATENLHOCTH C MMOCTABIEHHBIMHU LIEISIMH;

WCIOJIb30BaTh MIPH OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIIICHUS! — BBIJICNISTh XapaKTepHbIe
MPU3HAKU TIOHATHI W yCTaHABJIMBATh X B3aMMOCBS3b, HCIOIb30BaTh COOTBETCTBYIOIINE MOHSITHS IS
00BsICHEHUS OTACNBHBIX ()AaKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KIIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIU;

yCTaHABIUBATh PUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHHUSIMH,



CTPOUTH JIOTHYECKUE PACCYXKICHHs (MHIYKTUBHBIC, JCIyKTHBHBIC, IO AHAJOTUH), BBHISBISTH
3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B PACCMATPUBACMBIX SIBICHHSIX, (OPMYIHPOBATH BHIBOJIBI U
3aKITIOYCHUS;

MIPUMEHSTH B MPOIIECCE MTO3HAHUS, UCTIOJIb3YeMbIe B XHMHUH CUMBOJIMYECKHIE (3HAKOBBIC) MOJICIIH,
peoOpPa30BEIBATE MOJICIBHBIC MPEACTABICHUS — XUMHUYSCKUN 3HAK (CHMBOJI) 3JIEMEHTA, XUMUYCCKas
dbopmMyna, ypaBHEHHWE XHMHUYECKOW pEaKIMH — TPH PEHICHUH YYEOHBIX II03HABATCIBHBIX W
MPAKTUYECKUX 3aJ1a4, IPUMCHITh Ha3BAaHHBIC MOJICITHHBIC TIPEIICTABICHHUS JIJIS BBISIBJIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB M XUMHUECKUX PEAKIIUU.

2) 6a3oBble HCCJIeI0BATEIbLCKHE JIeliCTBHSI:

BIIQJICTh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUYECKUX PCAKITUI;

(dbopMyTHpOBAaTh LETH U 3a7a4ll UCCIIEAOBAHUS, HCIIOJIb30BATh TIOCTABJICHHBIE U CAMOCTOSITEIIHHO
chOpMyITUPOBAHHBIE BOMPOCHI B KAYeCTBE WHCTPYMEHTA ITO3HAHWUS W OCHOBBI JUISI (DOPMHUPOBAHUS
TUTIOTE3bI TI0 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKJICHUH;

BIIQJICTh HABBIKAMH  CaMOCTOSITEILHOTO  IITAHMPOBAHUS WM TMPOBEICHUS  YYCHHUYCCKUX
OKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOMATh 3a XOJOM IPOIEcca, CaMOCTOSTEIHLHO
MIPOTHO3UPOBATH €ro Pe3yinbTar, GOpPMYITHPOBATHE 000OIIEHUS U BBIBOJIBI OTHOCHTEIHHO JOCTOBEPHOCTH
Pe3yIbTaTOB MCCIIEOBAHNUS, COCTABIISATH 0O0OCHOBAHHBIN OTUET O MPOJIEIaHHON padoTe;

MPUOOpPETaTh OMBIT YYCHUYECKOW HCCIIeIOBATEIIbCKONW W MPOSKTHON JEATEeIBbHOCTH, TPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY TOWCKY METOJIOB PEIICHUs MPAKTHYSCKUX 3ajad,
MIPUMEHCHHIO PA3JIMYHBIX METOJIOB IIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBAThCSI B PA3NIMYHBIX HCTOYHHKAX WHQpOpMAIMu (HAYYHO-TIOMYJSpHAs JHUTEeparypa
XUMHUYECKOTO COJIEpIKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl HTepHEeTa), aHATHM3UpOBaTh HH(POPMAIIUIO
pa3NUYHBIX BUAOB H (OpM TPENCTABIICHUS, KPUTUYCCKH OLEHUBATh €€ JIOCTOBEPHOCTh U
HETPOTUBOPECUYHBOCTD;

(bopMyITHPOBATh 3aMPOCHl ¥ PUMEHSTH Pa3IMYHbIC METObI TIPU MOUCKE U 0TOOpe MH(pOpMAIIUH,
HEOOXOAMMOM JIJIsl BBITIOJTHEHHSI yIEOHBIX 3a/1a4 OTPEICIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS HH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMpPATh ONTUMAIBHYIO (GOpPMY MpeACTaBIeHHS WHPOpPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KA4ECTBE CPEICTBA MPU pabOTe ¢ XUMHUYECKOW HMH(POPMAIUECH:
MPUMEHATh MEXIpeAMETHbIE ((U3NYECKUEe M MaTeMaTHYECKUE) 3HAKU M CHUMBOJIBI, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBiajeHHe YHHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU J1eHCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXKJIAeMOW TeMbl B XOJ€ JUAJIIOTa W/WIM JHCKYCCHH,
BBICKa3bIBaTh UJCH, POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIOJIHECHUS MPEIIOKCHHOM
3a/1a4u;

BBICTYNaTh C TMPE3EHTAIlMel pe3ylbTaTOB TO3HABATETBHOM JESITENBbHOCTH, TMOMYyYEHHBIX
CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKAMHU TPU BBITIOJHEHUU XUMHUYECKOTO JIKCIEPUMEHTA,
MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEUIECTB, pealn3alud y4eOHOTO
mpoekta u (opMynupoBaTh BBIBOJABI MO pe3yabTaTaM MPOBEACHHBIX HCCIEIOBAHUN MyTEM
COTJIACOBAHUS MO3UIIUI B X0J1€ OOCYXACHUS U 0OMEHA MHEHHSIMH.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMH I CTBUSIMU:



CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYIIECTBJIATH CBOKO IMO3HABATEIBHYIO JICATCIBHOCTD,
ompenenss e€ LeMM W 3aJaud, KOHTPOJIMPOBAaTH W 10 MEpe HEOOXOJAUMOCTH KOPPEKTHPOBAThH
[pe/yIaraeMblii aJITOPUTM JICHCTBUI MPHU BBITIOJIHEHUHM YUeOHBIX U HCCIICI0BATEIbCKHX 3a/1a4, BHIOUPAThH
HauOomnee 3PPEKTUBHBIA CIOCO0 WX pEHICHHs ¢ Y4ETOM IMOJIyYCHUS HOBBIX 3HAHWUW O BEIIECTBAX H
XUMUYECKUX PEaKITHSIX;

OCYIIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATSILHOCTH Ha OCHOBE CAaMOAHAIIN3a M CAMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndeckas XUMHUsD» OTPaAXKaIOT:

c(hOpMUPOBAHHOCTh TIPEACTABICHUN O XUMHUYECKOW COCTaBIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPa, POJIH XHMHH B TIO3HAHHUH SIBJICHUH TIPUPOIBI, B (GOPMHUPOBAHUH MBITIICHUS U KYJIbTYPhI
JUYIHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOW Il pPEIICHHs] NMPAKTHUSCKUX 3a1ad U
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M MIPUPOTHOM Cpelie;

BIIAJICHUE CHCTEMOW XWMHYECKHX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOIINE TIOHSTHS
(XMMHYECKHH  DJIEMEHT, aToM, OJJEKTpoHHas o00o0JiouKa aTroMa, MOJIeKyJia, BaJCHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas ¢opMyna (pa3BEpHyTasi U COKpall€HHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA O0BEM, YIIIEpOIHBIM CKeNeT, (yHKIIMOHAIbHAS TPYyIa, paaukal,
M30MEpHUsi, ©30MEPhI, TOMOJIOTUUECKHI Psil, TOMOJIOTH, YIIEBOJIOPO/IbI, KUCIOPOI U a30TCOICPIKAIINe
COEJIMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIECKYJISIPHBIE COCIUHEHMS]); TEOPUH U
3aKOHBI (TEOpUsT CTPOCHHS OpraHuueckux BemecTB A. M. ByrimepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUECKUE 3HAHUS, JIeKAlUe B
OCHOBE MOHMMAHHUS MPUUYNHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (aKTOJIOTHYECKHE CBEICHUS O
CBOMCTBaX, COCTaBe, MOJy4EHUH U OE30MIaCHOM HCIIOIb30BAaHUH BaKHEHIINX OpPraHMYECKUX BEIECTB B
OBITY U IPAKTHUYECKOM JAEATEeIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUUN BBISBISATH XapaKT€pHbIE NMPU3HAKU TOHATUHN, yCTAaHABIMBATh HX
B3aUMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIME IMOHSATHS TPH ONUCAaHUM COCTaBa, CTPOCHUS U
MIpEeBPAILEHUI OPraHUYECKUX COCTMHEHU;

chOpMUPOBAHHOCTh YMEHHIl HCHOJb30BaTh XUMHUYECKYIO CHMBOJHUKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpallEHHOM) (GopMyn OpraHMYecKHMX BEIIECTB U
ypaBHEHUN XMMHUYECKUX pEaKIHMi, HM3rOTaBIMBATh MOJEIHM MOJEKYT OPraHMYECKHX BELIECTB s
WUTIOCTPAIMH UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPHUHAJICKHOCTh HM3YYCHHBIX OPraHUYECKUX
BEIECTB M0 MX COCTaBY U CTPOCHUIO K OMPENEIEHHOMY KIACCy/TpYIIe COeAUHEHUN (yrIeBOIOPOIbI,
KHUCTIOPOJ U a30TCOJepKAIlUe COSTUHEHHS], BHICOKOMOJICKYIISIPHbIE COSAMHEHHUS), 1aBaTh UM Ha3BaHUS
o cucremaruyeckoii HomeHkarype (IUPAC), a Takke MpUBOIUTH TPUBUATBHBIE HA3BaHUS OTACTHHBIX
OpraHMYECKUX BEIIeCTB (ITWJICH, TMPOTMHIEH, AalleTUJIeH, JTUJIEHTIUKONb, TJUIEePUH, (GEHOT,
dbopmManpaeruy, ameTaabAeTHA, MypaBbUHAs KHCIOTa, YKCYCHas KHUCIOTAa, OJEMHOBas KHCIOTa,
CTeapuHOBAs KUCIIOTA, TITF0K03a, PPYKTO3a, Kpaxmall, IEeJITI0I03a, TIIUIUH);

c(hOpMUPOBAHHOCTH YMEHHS ONPEAEISATH BUIbl XUMHUECKON CBS3H B OPraHUYECKUX COSTUHEHUSIX
(oMHApHbIE U KpaTHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUS TEOPUU CTPOCHHUS OPraHUYECKUX BEIIECTB
A. M. byrnepoBa st 0OObSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXpPaHEHUsI MacCChl BEIIECTB;



c(hOPMHUPOBAHHOCTh YMCHHI XapaKTEPH30BaTh COCTaB, CTPOCHUE, (PU3UUCCKUE M XHUMHYCCKUE
CBOWMCTBA THUITMYHBIX MPEACTABUTENCH pa3MYHBIX KJIACCOB OPraHMYEeCKHX BEIIeCTB (MeTaH, I3TaH,
STHWJICH, TMPOMNWICH, aleTwieH, OyraaueH-1,3, MerunOyraguen-1,3, O€H30J, METaHOJ, 3TAHOI,
STHJICHTJIUKOJb, TJHLEPHH, (EHOJ, ameTaabAeTHa, MypaBbHHAsS M YKCYCHas KHUCIJIOTHI, TIIIOKO3a,
KpaxmaJl, [eJITI0J103a, aMUHOYKCYCHAsI KUCII0Ta), WITIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKIY HUMHU
YPaBHCHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C MCIIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh HCTOYHUKU YIJIEBOJOPOIHOTO CHIPhbS (HEPTH,
MPUPOJHBIN Ta3, yroyib), CIOCOOBI WX TMEPEepadOTKH W TPAKTHYECKOE IPUMEHECHUE IPOTYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHU MPOBOJAMTH BBIUYUCICHUS 10 XUMHYECKUM YpPaBHCHUSM (MacChl,
00b€Ma, KOJTMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTA PEAKIUHU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WIH MIPOIYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHHUH BJAJE€Th CHUCTEMON 3HAHMA 00 OCHOBHBIX METOJIaX HAYYHOTO
MMO3HAHUS, UCTOIB3yeMbIX B XUMHUU TPH H3YYCHHH BEIISCTB W XUMHYECKUX SIBJICHUN (HaOIIOICHUE,
U3MEpEHUe, IKCIEPUMEHT, MOJICIIMPOBAHKE), WCIOJIB30BATh CUCTEMHBIE XWUMHYECKHE 3HAHUS IS
MPUHATHS PEIICHUH B KOHKPETHBIX JKM3HCHHBIX CHTYAIMSAX, CBS3aHHBIX C BEIIECTBAMH W HUX
MIPUMCHCHHEM;

chOpMUPOBAHHOCTh YMEHHMM COOJIO/IaTh TpPaBHWJIa TOJB30BAHUS XUMHUYECKON TMOCYI0M U
nabopaTopHBIM O00OpYJOBAaHMEM, a TaKXKe MpaBuia OOpaIleHHs C BEMIECTBAMU B COOTBETCTBHU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

COPMHUPOBAHHOCTh YMEHHUU  IUIAHUPOBATH W  BBIMIOJHATH XUMHYECKHHA  JKCTIICPUMEHT
(mpeBpalieHust OpraHuYecKrX BEIIEeCTB MPU HAarpeBaHUM, MOJydeHHE ITUIICHA U U3YUYEHUE €ro CBONCTB,
KaueCTBEHHbIE PEaKLHUHU OPraHWYeCKHX BEIIECTB, JeHATypalus OENKOB NpU HarpeBaHHUU, LIBETHBIC
peakiuu OEJTKOB) B COOTBETCTBUU C MPaBUJIaMU TEXHUKH 0€30MMaCHOCTH MPHU 0OpaIlleHUuH ¢ BEIIeCTBAMH
1 1a00paTOpHBIM 000PYAOBAHUEM, IPEACTABIATH PE3YAbTaThl XUMHUYECKOTO IKCIEpUMEHTa B (opme
3alMCcH ypaBHEHUN COOTBETCTBYIOIIUX peakuuid U (OpMyIupoBaTh BBIBOJABI Ha OCHOBE 3TUX
PE3yNbTaTOB;

chOpPMUPOBAHHOCTh ~YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HMH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHHUKOB (CpeCTBAa MaccoBoi nHpopMaluu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh YMEHHI cOOIIOIaTh MpaBUiia SKOJIOTHYECKH 11eJIecO00pa3HOro MOBEACHUS B
ObITY ¥ TPYIOBOM AEATEIBLHOCTU B LIENSAX COXPAHEHUS CBOETO 3/I0POBbA M OKPYXKAIOIIeH MPHUPOAHOM
Cpelbl, O0CO3HABaTh OMACHOCTh BO3JCUCTBUS Ha JKUBbIE OPraHU3MBlI OINpPEAEIEHHBIX OPraHUMYECKUX
BEIECTB, MOHMMAas cmbica mokazatens [IJIK, moscHaATe Ha mnpumepax crnocoObl YMEHBIICHHUS U
MPeIOTBPAILIEHHUS KX BPEIHOTO BO3JACUCTBUS HA OPTaHU3M UYEJIOBEKa;

JUI 00yYaroIMXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbsI: YMEHHE MPUMEHATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUECKUX SBJICHUN;

JUIA CIIENbIX M ClHa0OBUASIIMX OOydYaroUIUXCA: YMEHHUE HCIOIb30BaTh PEbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOEHH Kypca «O01as 1 HeopraHu4eckasi XuMUs OTPaskaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUI: O XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MUPA, POJIM XUMHHU B MIO3HAHUHU SBJICHUN TPUPOIbI, B GPOPMUPOBAHUY MBIIIJICHUS U KYJIbTYPHI
JMYHOCTH, €€ (YHKIMOHAJIBHOM I'PAaMOTHOCTH, HEOOXOJAMMOM sl pelieHHus NMPaKTHUYECKUX 3a1ad U
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPHUPOTHON CPEIE;



BJIQJICHUE CHUCTEMOW XMMHMUYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIMOJATArOUIUEe MOHSATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIM AaTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI 00BEM, BAJICHTHOCTD, IJIEKTPOOTPUIIATEIIBHOCT, CTEIICHh OKUCIICHUS, XUMHUYECKas CBS3b
(koBaJieHTHAsl, UOHHAsA, METAJUIMYECKasi, BOJIOPOAHAs), KPUCTAIUIMYECKAs PEIIETKA, TUIII XUMHUUECKHX
peaKkiuii, pacTBOP, AJICKTPOJHUTHI, HEIIEKTPOIUTHI, DJICKTPOJIUTHYECKAS IUCCOIUALUS, OKUCIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIINH, XMMUYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOpHUs
3IEKTPOJIUTUYECKON aucconuanuu, nepuogudeckuii 3akoH [[. M. MenpeneeBa, 3aKOH COXpaHEHHUS
MacChl BEIIECTB, 3aKOH COXPAaHEHUS M TMPEBpallCHUS DHEPrUU MpPU XUMHYECKUX PEaKIUAX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XMMHH, MHUPOBO33PEHUYECKHUE 3HAHMS, JICKAIIHE B OCHOBE
MMOHUMAaHUSI TPUYMHHOCTA M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHH, (DaKTOJOTUYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJTYYCHUU U O€30TIaCHOM HCITOJIH30BAHUN BAYKHEHIIINX HEOPTAaHMYECKUX BEIIECTB
B OBITY U TIPAKTUYECKOMN JEATETHHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATH XapAaKTEPHbIE MPU3HAKK TMOHATHUM, YCTAHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHSTHS MIPU OTIMCAHUU HEOPTaHUYECKUX BEIIECTB M MX
IIpEBpAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOJIB30BATh XUMUYECKYIO CHMBOJIHMKY JJIsI COCTABJICHHS (Hopmys
BEIIECTB W YPaBHEHUH XHMHYECKHX peakmnuid, cucrtemarndyeckyro HomeHknatypy (IUPAC) wu
TPUBHAIIbHBIC HA3BAHUS OT/ACIBHBIX HEOPTaHMYECKUX BEMIECTB (YyrapHbBIN ra3, YIJIEKUCIIBIA ra3, aMMHaK,
raméHasi U3BeCTh, HeTaéHas U3BECTh, MUThEBAs COJA, MUPUT U IPYTUEC);

chOpMUPOBAHHOCTh YMEHHUH ONPENEsATh BaJEHTHOCTh M CTEMEHb OKHCICHUS XUMHUYECKHX
AJIEMEHTOB B COCIWHEHMSIX PA3IUYHOTO COCTaBa, BUJl XUMHYECKOW CBs3M (KOBaJIeHTHAs, MOHHAs,
MeTainyeckasi, BOJAOPOJHAs) B COEAUHEHUSIX, TUIl KPUCTAINTNYECKON perIETKN KOHKPETHOTO BEIECTBa
(aToMHasi, MOJIEKYNIsApHas, HWOHHAs, MeETaJUIMYecKas), XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHU4YECKUX COETUHECHU;

c(OpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAAJIC)KHOCTh HEOPraHUUYECKUX BELIECTB MO UX
COCTaBY K OIpeAeaEHHOMY KJIAcCy/TpyIIe COeAUHEHUH (TIPOCThIE BEIIECTBA — METAJUIbl U HEMETAIThI,
OKCH/Ibl, OCHOBaHHMsI, KUCJIOThI, aM(POTEPHBIE TUIPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUN PacKpbIBaTh CMBICH nepuoandeckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIHH;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKUX
aneMeHToB 1-4 mnepuonoB Ilepumoamyeckoii cucrteMbl xumuyeckux 3nemeHTtoB [[. M. MeHnneneena,
UCIIOJIB3Ysl TMOHSITUSA «S-, P-, d-3JEKTPOHHBIC OPOUTAIN», «IHEPIeTHUSCKHE YPOBHU», OOBSICHSTH
3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XMUMHUYECKUX JJIEMEHTOB M HUX COCAMHEHUH IO NepuojaM U
rpynnam [lepuoanueckoil cucrembl xumuieckux 3neMenToB /. Y. Menneneesa;

cOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHUE CBOWCTBA
HEOPraHMYECKHX BEIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHME I'€HETHUUECKOW CBS3U
MEX/Jy HEOPraHMYECKMMHU BEIIECTBAMU C IMOMOUIBIO YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUYECKHUX
peaxkuui;

chOpMUPOBAHHOCTh yMEHHUS KJIAacCU(DUUIUPOBATh XHMUYECKHE PEAKIUH T0 Pa3TuYHBIM
MpHU3HaKaM (YMCIYy M COCTaBy pearupyrollnX BEIIECTB, TEIUIOBOMY JY(PQEKTy peakiuu, U3MEHEHHIO
CTETeHeW OKUCIICHUS SJIEMEHTOB, 00paTUMOCTH PEAKINH, YUaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTaBISATh YPAaBHEHHUS PEAKIMH pa3IHYHBIX THUIIOB, TMOJHBIE U
COKpaIEHHBIE YPAaBHEHUS pEaKiMii HOHHOTO OOMEHAa, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TH PEaKIUU
UIYT 0 KOHIA;



c(OPMHPOBAHHOCTh YMEHHUH IPOBOAUTH PEAKLHUH, IMOATBEPIKIAIOUINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKHX BEILIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOUIUE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTh YMEHHH  pacKphIBaTh CYIIHOCTh  OKHCIIHUTEIBHO-BOCCTAHOBUTEIHHBIX
peaxkiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

C(OPMHUPOBAHHOCTh YMEHUIH OOBSICHATH 3aBHCUMOCTH CKOPOCTH XHMHYECKOH pPEaKIHUh OT
pa3nu4HbIX (HAKTOPOB; XapPaKTEp CMEUICHHUS XWMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEUIHETO
BozaeictBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XMUMHUYECKHE IPOLECCH], JEXallue B OCHOBE
MPOMBIIJICHHOTO TOJyYeHUsI CEPHON KHUCIOTHI, aMMHaKa, a TakkKe C(OPMHUPOBAHHOCTH MPEJICTABICHUN
00 00UIMX HAyYHBIX MPUHIUIIAX U IKOJOTUYECKUX MPOOIeMax XUMUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHMH HPOBOAMUTH BBIUMCIIEHUS C HCIIOJIb30BAHMEM IMOHATUS «MaccoBas
70l BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B NPU XUMHMUYECKUX PEAKLHUAX, MaccChl
BEIECTBA WK 00BbEMA Ta30B MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce MM O0OBEMY OJHOrO W3
YYacTBYIOIIMX B pPEaKLMU BEIIECTB, TEIUIOBOrO 3(PQeKTa peaklud Ha OCHOBE 3aKOHOB COXpPaHEHUS
MacChl BEIIECTB, IPEBPAILCHNS U COXPAHEHHS YJHEPTUU;

chOpMUPOBAHHOCTh YMEHHMH COOJIO/IaTh TpaBHWJIa TOJB30BAHUS XUMHUYECKON TMOCYI0M U
nabopaTopHBIM O00OpYJAOBaHWEM, a TaKXKe MpaBuia OOpAIlEHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKILHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TUIAHUPOBAThH U BHITIOIHATH XUMUYECKHI SKCIIEPUMEHT (pa3jioKeHue
IIEPOKCHJIa BOJOpOJAa B NPUCYTCTBHUU KaTaau3aTropa, OINPEIECICHHE CpeAbl pPacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAJILHOTO HMHIUKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKOM
peaxkiuu, peakiuy HOHHOTO OOMEeHa, KaueCTBEHHbIE PEaKkIMH Ha cylbdar-, kapOOHAT- W XJIOPUI-
AHUOHBI, HAa KAaTHOH AaMMOHMS, pEUICHUWE OHKCIEPUMEHTAIBHBIX 3aJad Mo TeMaM «Mertamne»y u
«Hemerannel») B COOTBETCTBUU C NMPaBUIAMH TEXHUKU O€30MaCHOCTH MpU 0OpallleHrnt ¢ BeUECTBaMH 1
1abopaTopHbBIM 000PYAOBAHUEM, IPEACTABIATh PE3YAbTaThl XUMHUYECKOTO 3KCIepuMeHTa B (opme
3alMcHU ypaBHEHUN COOTBETCTBYIOIIUMX peakuuid U (OpMyIUpoBaTh BBIBOJABI HAa OCHOBE 3TUX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh ~YMEHUN KPUTHUYECKM AaHAIU3UPOBATh XUMHUYECKYI0 HMH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEJICTBA MAaCCOBOM KOMMYHUKaluu, IHTepHeT u apyrux);

cOpMUPOBAHHOCTh YMEHHI COOIIO/IaTh MpaBUiia SKOJIOTHYECKH 11eJIecO00pa3HOro MOBEACHUS B
ObITY ¥ TPYIOBOM AEATEIBLHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBbA M OKPYXKAIOIIeH MPUPOAHOM
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, moscHaTe Ha mpuMepax crmocoObl YMEHBIIEHUS M MPEIOTBPALICHHUS UX
BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUI 00yYaroIMXCsl ¢ OTPAHUYECHHBIMU BO3MOKHOCTSMHU 3/I0POBBS: YMEHUE IPUMEHATH 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHU;

JUIA CIIETbIX M ClHa0OBUASIIMX OOydYaloUIUXCA: YMEHHUE HCIOIb30BaTh pPeElbe(PHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3upsl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KUIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
N KosunyecTBo yacos DJIeKTPOHHbIE
11/_11 Tema ypoka Beero KounTtpoJn- IIpakTHyec- i[:;:eﬂlrlﬂ uudposbie
Hble pa0oThl | KHe padoThl o0pa3oBaTe/IbH
ble pecypchl
1 [IpeameT opraHn4ecKOi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
9 Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUN A. 1
M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS
[IpencraBnenue o KIacCUPUKAIMA OPTAHUIECKUX
3 BemecTB. HomenknaTypa (cucremarnyeckas) u 1
TPUBHUAJIbHBIE HA3BAHUS OPTraHUIECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI 1
paA
5 MertaH u 3TaH — ONpOCTEUIINE TPEACTABUTEIHN 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1
MIPE/ICTaBUTENIH aJIKEHOB
3 [Ipaktuueckas padota Ne 1. «IlomydeHue sTriieHa 1 1
Y U3YyYEHHUE €ro CBOMCTBY
9 Ankaauensl. byraguen-1,3 u metmnOyraauen-1,3. 1
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHMH,
10 TOMOJIOTUYECKHUM psAll. AIETUIIEH — NPOCTEUIINI 1
MPEACTaBUTENb ATKUHOB
11 Boruncnenus 1o ypaBHEHUIO XUMHUYECKON 1




peaknuu

12 ApeHbl: 6eH3011 ¥ TOTyoJl. TOKCHYHOCTh apeHOB

13 ['enernueckas cBsA3b YIi€BOAOPOIOB,
MIPUHAIEKALUX K Pa3IMYHbIM KilaccaM
[IpupoHbIE HCTOYHUKH YIIIEBOJIOPOIOB:

14 MIPUPOIHBIN Ta3 ¥ MOIYTHEIC HEPTSIHBIE TA3bI,
He(Th U MPOAYKTHI €€ nepepaboTKu
[TpupoiHBIE NCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KonTtponpHas padoTa mo pasaery
«YTIeBo10pOabD)

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHO U
aTaHoj. Bonopoanas cBs3b

18 MHoroaToMHbI€ CIUPTHI: STUICHTIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOEHHUE MOJIEKYIIbI, PU3NYECKHE U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

20 Anbneruapl: GopMaIbAeTUI U aleTaIbICTU]I.
AnietoH

21 OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHAsI

29 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KUCIIOTBD»

93 CreapuHOBasi U OJIEMHOBAs KUCJIOTHI, KaK
MPEJICTAaBUTENN BBICHIMX KAPOOHOBBIX KUCIOT

24 MBpbL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX

MoIolIee AeHCTBUE




Crnoxnble 3(hUpbl KaKk TPOU3BOIHBIE KAPOOHOBBIX

25 KHCTOT. [ MIpOnn3 CII0KHBIX 3(DUPOB L

26 XKupsl: TuApOIN3, MPUMEHEHUE, OMOJIOTHYEeCKas 1
POJIb KUPOB

7 VYraeBosl: cocTaB, kiaccuukanus. Baxxneimme 1
MIPEJICTAaBUTEIH: TITF0K03a, PPYKTO3a, caxaposa

08 Kpaxmai u 11emiro103a Kak IpyupoTHbIe 1
TTOJTUMEPBI
KonTtponbHas padoTa no pasaeny

29 «Kucmopocoeprkarniyue opraHHIecKre 1
COCTMHEHUSD)

30 AMWHBI: METHUJIAMUH U aHWTHH 1
AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIC OPraHUIECKUE

31 COEIUHEHMS, X OMOJIOTMYECKOE 3HAUCHHE. 1
TlenTnanl

39 Benku xak mpupoHbIE BEICOKOMOJICKYIISIPHBIC 1
COCITMHEHUS

33 OCHOBHBIC TIOHSTHS] XUMHHU 1
BBICOKOMOJICKYIISIPHBIX COCTMHCHUI
OCHOBHBIC METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TnacTmacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIACC

n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U HUX COEIUHEHUH I10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS YHEPTUU ITPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puzndyeckre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIPSHKEHUH METAJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUI

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIUATIAX TPOMBIIIICHHOTO MTOTYyYCHUS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB WU.T'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

* Xumus, 11 knacce/ T'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxrmmonepHoe obmectBo «M3marensctBo «lIpocBemnienue»

Tabnuiel: [lepuonnueckas cucrema XumMudeckux siaementoB J[. U.
MenneneeBa, TabJiMia paCTBOPUMOCTHU, IICKTPOXUMUUYCCKHUM PsIJT

HalpsKCHUS MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peamuzanus-rpedoBannii-OI"OC-0cHOBHOT0-00111eT0-00pa30BaHMS. -

MeTtoaudeckoe-nocobue-masa-yuntes. pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://educont.ru/?utm source=eljur

http://edu.skysmart.ru/

http://resh.edu.ru/

http://uchi.ru/

http://www/yaklass.ru/
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