


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuemnum npenogaBanus yueOHOTO MpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit denepanuu, peaqn3yonux OCHOBHbBIE
o0Opa3oBaTesbHbIC MPOrPaMMbI, U OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTAHUS B
Poccuiickoit ®enepanun Ha nepuon 10 2025 roxa» (Pacnopsbkenue [pasutenscta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIeH CTpaTeTnu
00y4eHHs, BOCTIUTAaHUS M Pa3BUTHUS OOyJarOIIUXCs CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUSD»
st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KoHIENTyalbHbIe nojoxenus GT'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIEJIeH, coepKaHusl, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISETCS HEOThEMJIEMOM 4YacThlo WX oOpa3oBaHHOCTH. OHO  CIY)XHT
3aBEpIIAONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[EHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHMUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33pEHHS U OOIIEH KYJIbTYyphl YellOBEKa, a
TaK)Ke 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHON cpeje.
Peamuszyercs xumuueckoe oOpa3oBaHuE OOydYaOIIMXCS HA YPOBHE CpEeIHEro oOIIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOSHHE KOTOPOTOo
OTpeJieNieHbl B MPOrpaMMe MO XUMHHM C y4ETOM chenuduKd HayKd XUMHH, €€ 3HAa4YeHHS B
MO3HAHUU MPHUPOJBI U B MaTepUalbHON JKU3HMU OOIECTBA, a TaKkKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpeJHero oOuiero
obOpazoBanus B Poccuiickori deneparuu.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HaYK UIPAaeT 0cOOYI0 pOjb B COBpEMEHHOU
LUMBUIIU3AMU, B CO3JaHUM HOBOM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHUpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIJaHUE LIEJIOCTHOTO MPEACTAaBICHUS
00 OKpy’KaroleM MUPe KakK O eMHCTBE MIPUPO/IbI U YeIOBEKa, KOTOpoe GopMUpyeTcs B XUMHUH Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEro MHpA, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOAEHUCTBYSI C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTajda HEOTheMIIEMO
4acTbI0 MUPOBOHM KyIbTYpbl, HEOOXOIUMBIM YCIOBHUEM YCIICUIHOTO TPyAa U KU3HH Ka)JI0TO
yiieHa oOmectBa. CoBpeMeHHass XMMHS KaK HayKa Co3uJarelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUW HampaBieHa Ha pelIeHHue TJI00AIbHBIX MpPoOJIeM YCTOMYUBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOH, MUIIEBOM, IKOJOTHUECKOH O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb M3Y4Y€HUS]) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HaHUH U3 001IeH XUMUH) U OpraHnYecKor XuMuu. PopMHUpPOBaHKE JTAHHOM CHCTEMBI 3HAHUH ITPU
U3Y4YEHUHU IpeaMeTa 00ecredyMBacT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3us BELLECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumusi» U «OO0m1as 1 Heopranuueckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONPEETIEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BEIIECTBA
paccMaTpuBalOTCA Ha YpOBHE KJIACCHMUECKON TEOPHHM CTPOEHHS OPraHMYEeCKHX COEIMHEHUi, 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 COCIWHEHHMH. B Kypce opraHMueckod XUMHUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEaKIUU.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCcs MPEIOCTABISAETCS BO3MOXHOCTh 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 BaKHEHIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, 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 TPUKIAAHONW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHUH, MOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3a4ad. B menom coxaepkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb MPUPOIHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaoB.

B nutane perienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITMAIN3AIINN O0YJYarOIINXCS IPUHSATHIC
MporpaMMoON MO XUMHH MNOAXOAbl K ONPEIEICHUIO COJEPKAHUS U TOCTPOEHUS IpeaMeTa
npenycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX ACWCTBHIA, MMEIOIIUX 0a30BOe
3HAUEHUE ISl PA3IMYHBIX BHJIOB JEATEIHHOCTH: pPEIICHHUS MpoOleM, MOWCKa, aHalIu3a Hu



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

B mpaxTuke npenoaaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO 00IEro 0Opa3oBaHMs, TaK U
Ha YpOBHE CpeaHero o0miero o0pa3oBaHusi, IpU OTPEICICHUHN COAEPIKATEIBHON XapaKTePUCTUKU
Hesnel M3y4eHUs TpeaMeTa HaNpaBICHHWEM IEPBOCTENICHHOW 3HAYMMOCTH TPAaIUIIOHHO
npu3Haércs (HOPMUPOBAHME OCHOB XHMHYECKOW HAayKH Kak o0O0JacTh COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUIECKOH AATEIHHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METOIMYECKON TOYKHM 3pPEHUSI TAKOW IMMOAXOJ] K ONPEACICHUIO LeJed HM3yd4eHUs
IpeaMeTa SBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» 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,
(GyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUH O HAYYHBIX METOAAX IO3HAHUS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHUYECKOTO DJKCIEPUMEHTa, COOJI0IEHHEeM TIPaBWJI OE30TacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMHH YTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucteMe cpeaHero oomero oopasopanus. CeroaHs B MPETNOIaBaHNA XUMHUH B OOJIBIIICH CTETICHU
oTaéTcs MPeaNoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusi 00yueHusl, OPUEHTUPOBAHHOM
Ha TMOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HabOpOM
3HaHMH, a (PYHKIMOHAIBHON TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMU aKTUBHOTO
MOJIy4eHUs] 3HAHUN U IPUMEHEHUS UX B PEeajbHOM )KU3HU 7Sl pelICHHsI MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHUS» JOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIM U 3a7a4u, KakK:

ajanranus 00yJaroImuxcs K yCJIIOBUSM IUHAMUYHO Pa3BUBAIOIIETOCS MUPa, GOPMUPOBAHKE
MHTEJUIEKTYaJTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoliemM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITENFHOCTH, KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMHUH, a TAaKKe IS OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCTIONB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE
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TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpIKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTAHHEC Y 00YJArOIIUXCS YOSKAEHHOCTH B TYMAHUCTUICCKOW HAIPABICHHOCTH XHUMHUH,
e€ BaKHOW pONHM B PEHICHWU TJIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUS DSHEPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO0 pPaBHOBECHUA, OCO3HAHUA
HE0OX0TUMOCTH OEpPEKHOTO OTHOIICHHUS K IPUPOJIC U CBOEMY 370POBbIO, a TAKXKE MPUOOPETCHUS
OIIbITa UCIIOJIB30BAHUA TTOJTYYCHHBIX 3HAHUU I IPUHATUSA T'PaMOTHBIX pemeHHﬁ B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MPEIMETHOM 0071acTH «ECTeCTBEHHO-HAYYHBIC MPEAMETHI.

OO01mee 4uCIIO YacoB, OTBEASHHBIX I M3yYeHUS XMMHUH, Ha 0a30BOM YPOBHE CpPEIHETO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 gac B HezemIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ OCHOBHBIE IMOJIOKEHUA. CTpyKTypHble (GOpPMYJbl OpPraHWYECKUX BeELIeCTB. lomoJorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluyu opraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTnyeckas) U TPUBHAJIbHbIE Ha3BaHUS BAKHEHIINX MPECTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HAaKOMJICHHE C
oOpa3liaMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIeCTB, HAONIOJIEHHEe U OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MpocCTeHine
MIPEICTaBUTENN AJIKAHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (PEaKuy 3aMELIECHHUS U TOPEHUS),
Hax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTHIEH U MPOMUIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTpPOCHHS, TOMOJIOTHYECKHH psil. AUETHWIEH —
MPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TAIOTCHUPOBAHUS, THAPATALIMH, TOPEHHS), IOJTyICHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHE WU TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiyiexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JIMuHbIM KjlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TAHBIE Ta3bl.
Hedts 1 e€ npoucxoxaenue. CnocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEPMHUUECKUH,
KaTaguThueckuit), muponus. Ilpomykrel mepepaboTku HedpTH, UX TNPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojutekiun «Hedte» u «Yromb», MoaenupoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIUN).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (pEakUWW C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (u3NYecKkue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO IIETOYHBIMU METaNIaMH, KAUeCTBEHHAs peaKIus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHA: CTPOCHHE, (QHU3MYECKHE U
XAMUYECKHE CBOWCTBAa (pEakIMU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NUECKUE M XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME TSI KJIacca KUCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblTa Kak COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, X
MOIOIIlEE IEHCTBHUE.

CrnosxHble 2pUpPbI KaK MPOU3BOJAHbIE KApOOHOBBIX KUCIOT. ['MAPONIN3 CIHOKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHHUE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJEC, MPUMEHEHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemnonosa kak npupoanbsie noiumepbl. CTpoeHne Kpaxmaina U LEeUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNE U OMHCAaHUWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAauyeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3anmoaeicTBrue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJ/IHOTO BEIIECTBA WM MPOIYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha TpuMepe IHIKHA). buonormueckoe 3HAYEHHE AMHUHOKHCIIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcrepuMEHTaIbHbIE METO/bl M3YUEHHsI BEIIECTB M WX TNPEBPAICHUN: HAOIIOACHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHUs BELIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KiIaccupuKauus, TMEepUOJUYHOCTh, HAOMIOJEHNE, HW3MepEeHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUEeCKHe BETMUMHBI U UHUIIBI UX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOOMEH BEIIECTB B OpranusMe, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPECTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XHUMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHas 000JI0YKA.
DHepreTUUecKue ypOBHH, MMOIYPOBHU. ATOMHbIE opOuTany, S-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYypaIus aTOMOB.

Ilepnognueckuinn 3axkoH u Ilepuomuueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CI0KHBIX BEIIECTB
10 TpyNIam M MepuoaM. 3Ha4eHHUE NEPUOJIUUECKOrO 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. Buabl XMMHUYECKON CBsI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIApHAas, MOHHAs, MeTalInueckas). MexaHu3Mbl 00Opa30BaHUS KOBAJIEHTHOU
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XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). Bomopoanas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccugukamnus Heopranudeckux coeanHeHnit. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
I'enernueckas cBsI3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIIUX K PA3IUUYHBIM KJIaccaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHMYecKON XMMHUU. 3aKOH COXPaHEHMsI MACChl BEILECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMHUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT Pa3iIUyHbIX (akTopoB. OOpaTHUMblE pEaKIUH.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKClepUMEHTAIbHBIE METOJbl M3yYeHHUsS BEUIECTB U UX IPEBpAIlleHUi: JAEMOHCTpalus
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTAIIMYECKUX pEIETOK, HAOMI0JeHHe U ONHUCaHUuEe JIEMOHCTPAaIlMOHHBIX U
1ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MpOBEJACHUE MPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKOW PEAKIINM».

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponsi HEMETa/uIoB (Ha IpUMEpPe KUCIopoa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN P HATPSHKEHUN
METaJIJIOB.

XUMUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, Kaluii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTalioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEBPALICHUI: H3ydEHHE
KOJUTEKIINH «MeTallbl U CIIJIaBbl», 00pa3lloB HEMETAIIOB, PEIlIEHUE YKCIIEPUMEHTATBHBIX 3a/1a4,
HaOJI0/IEHUEe W OIHUCAHME JIEMOHCTPAIMOHHBIX M J1TaOOPaTOPHBIX OIBITOB (B3aWMOJIEiCTBHE
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TUAPOKCHUIA AIIOMUHUSA C paCTBOPaMH KUCJIOT M LIEJIOYEH, KAUECTBEHHbIE PEAKLUA HAa KaTUOHBI
METaJIOB).

Pacuérnble 3amaum.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEILECTBA) MIPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 006ecriedueHnH HKOJIOTHYECKOM, SHEPTETUUECKOM U MUIEeBOM 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 OOIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYEHUS BAKHEHUIITHX
BEILIECTB.

UYenoBek B MHpE BEIIECTB W MAaTEpPHANOB: BAXKHEHMIIME CTPOUTEIBHBIE MaTEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XWMHUS WU 3/I0POBbE 4YEJIOBEKA: IMPAaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacHOTO UCTIOIB30BaHUS MPENapaToB OBITOBOM XMMHH B MOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 kyacce oCyIIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, SBIISIIOIIUXCA CUCTEMHBIMU JUISI OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNOTE3a, 3aKOH, TEOPpHs, AaHATIU3,
CUHTE3, KIacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®u3nka: Marepus, SHEpPrus, macca, aTOM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaMoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl ypOBEHb, BEIIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCcTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpasbl, FOpHBIE OPO/IbL, MTOJIE3HBIE CKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XMMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEIIbCKOXO03MCTBEHHOE IIpoOn3BOJACTBO, nuuieBas IMPOMBINIIICHHOCTD,
q)apMaL[eBTI/I‘ICCKaH IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAs MMPOMBIIIJIICHHOCTD,
HAaHOTCXHOJIOI'UH.
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IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMS [TIPOI'PAMMBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pPE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM Uil pa3paldOTKM IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHEr0 00111ero 00pa30BaHus BbIJIEIICHBI
CJIETYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU IIEJTOCTHOM CHCTEME XUMHYECKOTO
o0pazoBaHUs;

HaJIMYME MPABOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YAbTAThI OCBOCHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEeOHOM
U BOCIUTATEIbHON AEATEIBHOCTH B COOTBETCTBMU C I'YMAHUCTHUYECKHUMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpoleccamMm
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU 00YYaIOLIMXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOM U IPAKTUYECKOH AEATEIBHOCTH 00yUarOIUXCs 110 peaTu3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMsI 00YYaIOUIMMHCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00s3aHHOCTEH, yBaKEeHUS K
3aKOHY M NPaBONOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBWJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEIILHOCTHU MPH CO3/1aHUU YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apryMEHThI JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHUsS K HMCTOPUYECKOMY M HAy4HOMY HAacJEAWI0 OTEYECTBEHHOU
XUMUHY;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaOIIOJCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPy/a YUEHBIX U MIPAKTUKOB;
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WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYSCKUMU SBJICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TIOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MPaBWJI OE30MAaCHOTO OOpallleHus: C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUH W HENPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOIICHUS ATKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTaHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  YYeOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAHOBKM Ha aKTUBHOE YyYacTHEe B pPEIICHWH MPAKTHYSCKUX 3a7ad  COIUAIBHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHHUS K TPYY, JIOASIM TPYyJa U pe3ysibTaTaM TPYIOBOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOODY MHIAUBUAYAIbHON TPAeKTOPUH 00pa3oBaHusl, Oy mymieit
npodeccuu U pean3aluyi cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU HMCIIOIH30BAaHUS TOCTHKEHUN XUMUU JUIsl PEIICHUs BOIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBHUI, MPUHOCSIIMX BpEJ OKPYXKarollel HMpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JICUCTBUN U NPENOTBPAIAThH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHOU MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOTIOTUH XeMO(POoOHH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;
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MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3/JaHUU LIEIIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecrieYyeHnn YCIIOBUI yCHEIHOTO TPYyJAa U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaXKJOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUS SBICHHUIM OKPYKaOLIEro MUpa M MPOUCXOISIIUX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B PEAIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

HMHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IudHbIX cepax mpodeccHoHaTbHON NeITeTbHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIeHAayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIH (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryinaTuBHble), obecreynBaroniye QopMupoBaHHEe (QYHKIMOHATBHOW T'PaMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIBHOU U
COITMATbHOM MTPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MO03HABATEIHbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBi1ajeHHne YHHBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBATh M aKTyadU3UpOBaTh NPOOIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEJIeNATh LETN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTAThI ACATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;
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WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTAaHABIMBATH WX B3aHMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIIUBATh IPHUYNHHO-CJICJICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISTH
3aKOHOMEPHOCTH W TIPOTHUBOPEUYHS B PACCMATPUBACMBIX SIBICHUSIX, (POPMYITHPOBATH BHIBOJIBI U
3aKJIFOUEHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIb3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBBIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33/1a4, TPUMEHAITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS JJIsT
BBISIBJICHHS XapPAKTEPHBIX MPU3HAKOB U3y4acMbIX BEIIECTB U XUMHUYECKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTMPOBaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOMI0JaTh 32 XOJIOM IPOIECcCca, CAMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW WCCIECIOBATEIHCKOM W TPOEKTHOW JAESITEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBATh HH(GOPMALIUIO PA3IMYHBIX BUJIOB U ()OPM MpEACTaBICHUS, KpUTHUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

¢dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU IOUCKE U OTOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpPMY MpencTaBieHHs] HHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATH CBOU TMPEAJIOKEHUS OTHOCHTEIHHO BBIMIOJHEHUS
MIpeI0KEHHOM 3a/1a4H;
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BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIEJOBAaHUIO CBOMCTB H3yYaeMbIX BEILECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBISATH CBOIO MO3HABATEIbHYIO AEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX PEIIeHUs ¢ YUETOM MOJTYYCHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLIEHKHU.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3ybTaThl OCBOECHHUS Kypca «OpraHndecKkasi XuMus» OTpakaroT:

c(hopMUPOBAHHOCTH MPECTABICHUN O XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBICHHUN MPHUPOJIBI, B (GOPMUPOBAHUH MBIILIICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMOM [Uid pelieHus
MPAKTUYECKUX 3a/ad M HSKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO U
MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHMYECKasi CBA3b, CTPYKTypHass Qopmyna (pa3BépHyras u
COKpaléHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, pajguKan, H30Mepus, M30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEPKAIINE COCAUHEHHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHMUs, JEKallue B OCHOBE NOHUMAaHUs
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHATUH, YCTAHABIMBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTABA, CTPOEHUS U
MPEBPALLECHUN OPTAHUYECKUX COCIAUHECHU;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIEHHOMN) (POpMYyNl OpraHMYeCKUX BEIECTB
Y YPaBHEHUUW XUMHUUYECKUX PEAKLUW, U3rOTABIMBATh MOJEIU MOJIEKYJ OPraHUYECKUX BEILECTB
JUISL WIUTFOCTPALIMKM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAATIE)KHOCTh U3YYCHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
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COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BaHUS OTHAEIBHBIX OPraHUYECKHX BEIIECTB (STHJICH, MPOIMJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
KpaxMmaj, IeJUII0JI03a, TJIUIIH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MNPONWIEH, aleTwieH, Oyramuen-1,3, metunoOyraauen-1,3, OeH3zo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXAY HHUMH YPaBHEHUSMHU COOTBETCTBYIONIMX XMMHUYECKHX pPEAKIUi C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHH IPOBOJUTH BBIUMCICHHUS TI0 XHMHUYECKAM YPaBHEHUSM
(Maccbl, 00bEMa, KOTMUYECTBA UCXOTHOTO BEIIECTBA WIIM MPOAYKTa PEaKIUu 110 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHU BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KaYECTBEHHBIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IeHATYypalus OEJIKOB MPU HArPEBAHUH,
L[BETHBIE PeaKIIMK OETTKOB) B COOTBETCTBHUHU C IIPABUIIAMH TEXHUKU 0€30M1aCHOCTHU MPHU 0OpaIieHnn
C BeIIeCTBAaMU U JAOOPaTOpPHBIM O0OPYAOBAHHMEM, MPEACTABIATH PE3yAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIBI HA OCHOBE ITHX PE3Yy/IbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOW JAEATEIBHOCTH B IENSAX COXPAaHEHHS CBOETo 3JI0POBbsS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IIpUMEpax CIOCOOBbl YMEHBIIEHUS U MPEAOTBPALIECHUS UX BPEJHOTO BO3ACHCTBHUS HA OPraHHU3M
YeJI0BeKa;
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JIIs 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMMO3HAHW BCIICCTB U XUMHUUYCCKUX SIBJIGHI/II;'I;

JUISL CIIENIBIX U CIIA00BUISIIUX O0YJAIONIUXCS: YMEHHE UCIIOIb30BATh PENbePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvicu xumudeckux Gopmyi.

11 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKas XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJICHUN: 0 XHMHYECKOM COCTABIISIONICH €CTECTBCHHO -HAYYHOU
KapTUHBI MUPA, POJU XUMUU B TIO3HAHUU SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW Mg penieHus
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOW XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHYECKass CBsi3b (KOBAJICHTHAs, WOHHAS, MeETaJuIMuecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCONUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKON PEeaKIINU, XHMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TECOPHS DIEKTPOTUTHIECKOM
qycconranuy, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUsS SHEPIUU MPU XUMHUUYECKHX PpEeaKlusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUsA, JIEKAIlUEe B OCHOBE IMOHUMAaHUS
MIPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U O€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHH, YCTaHABINBAThH
HX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU OMNUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMHUUYECKUX peEaKUUd, CHUCTEeMAaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BEHICCTB (yrapHbIid ras,
VIJIEKHUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHHI ONpPEAETATh BAICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUIN KPUCTAIUTUYECKOW PEHIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJEKYJSpHAs, WOHHAs, METaJUIMUecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoelnHEeHUN (MPOCThIe BEIIeCTBa — METAIJIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHM S, KUCIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;
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cOPMHUPOBAHHOCTh YMEHUH  XapaKTepuU30BaTh OJJCKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XHMHUYECKHX ODJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (ONMMCHIBATH) OOIIIE XUMUIECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3jJWYHbIX KJIACCOB, NOATBEPKIATh CYHIECTBOBAHUE I€HETUYECKOU
CBSA3M MEXKJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEeHE OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, y4aCcTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeicTBus (nmpuniun Jle [llaTensbe);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHUE MTPOLIECCHI, JIeKaII1e B OCHOBE
MIPOMBIIIJIEHHOTO TOJIY4Y€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CHOpMHUPOBAHHOCTh
mpeacTaBieHU 00 OOIMIMX HAy4YHBIX MPUHLMIAX M KOJOTHYECKHX MPOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi 0N BEIECTBA B PacTBOpe», OObEMHBIX OTHOUICHUI Ta30B NpPU XUMHYECKUX
peaxusix, Macchbl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIlleCTBA, Macce MU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOro 3 deKTa peakuu Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COONIIOATH MpaBUia MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAKXKE MpaBHiia 0OpaIlleHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(paznmokeHHe MEpOKCcHIa BOAOPOJa B MPHUCYTCTBUU KaTalau3aTopa, OIpPENEeTeHHe Cpelbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajay mo TteMaM «Metamub» M «HemeTtamib») B COOTBETCTBUM C MpaBWIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBATH BHIBOABI HA OCHOBE ITUX PE3YJIbTATOB;
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C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
IIOJIy4aEMYI0 U3 Pa3HbIX UICTOYHHUKOB (CpeCTBa MACCOBOM KOMMYHUKaluU, IHTEpHET 1 1pyrux);

c(OpMUPOBAHHOCTh YMEHUI COONIOAATh IIpaBHA 3KOJIOTMYECKH IIEJIECO00pa3sHOro
IIOBCICHUA B 6BITy u ’["pYI[OBOf/i ACATCIIbHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
omnpeeNEHHBIX BEIIECTB, MOHMUMAas cMbica nokasarens [1JIK, mosicuaTes Ha mpuMepax crocoObl
YMCHBIICHHUA U NTPCAOTBPAIICHUA UX BPEIAHOI'O BO3I[€I>'ICTBHH Ha OpraHus3M 4€JIOBCKaA,

JIIsA 06yqa101111/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAaHUsS BCIIECTB U XUMHUYCCKHUX SIBJIGHI/Iﬁ;

IS CTICTIBIX U CITA00BUSIIINX OOYYAIONINXCS: YMEHHE UCIIO0Ib30BaTh PEIbe(hHO-TOUCUHYIO
cucremy o0o3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX COEIUHEHUNA A 3 bubmmorexa [TOK
' p p ’ https://m.edsoo.ru/ff0d210c
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIE YrIeBOIOPOAbI — aIKaHbI 2 bubanorera LOK
' pel e HOPOA https://m.edsoo.ru/ff0d210c
99 HenpenenbHbie yrieBoIOPOIbI: aJKEHBI, 6 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2.3 A 2
POMATHHICCKHE YIIIEBOAOPOAIB! https://m.edsoo.ru/ff0d210c
24 [IpupoiHbIE UCTOYHUKH YTIJIEBOJOPOJIOB U 3 1 bubnuoreka [JOK
' uX nepepaboTka https://m.edsoo.ru/ff0d210c
Utoro no pazneny 13

Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHUst

3.1 Cruptsl. DeHon

3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

3. Anbnerunbl. KapOOHOBBIE KUCIIOTHI. 7 bubnmoreka [JOK
' Croxubie 3QUpBI https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
3.3
YICBOET 3 https://m.edsoo.ru/ff0d210c
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
bubmmoreka [IOK
4.1 Am LA .b 3
HHPL AMHHORHCTIOTEL ST https://m.edsoo.ru/ff0d210c
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
bu6moreka [IOK
51 I1 .K .B 2
HACTMACCHL. DAYyl DONOKHa https://m.edsoo.ru/ff0d210c
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenne atomoB. [leproanueckuii 3aK0H
P proA bubmmoreka [IOK
11 u [lepnoanueckas cuctemMma XUMUYECKUX 3
https://m.edsoo.ru/ff0d210c
anemenToB J. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 bubmuotexa [JOK
' BEIIECTB https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
1.3 X 6 1 1
HMHHACCIHE peartn https://m.edsoo.ru/ff0d210c
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 M 6 1
CTaLIbl https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2.2 H 9 1 1
eMeTaLIRT https://m.edsoo.ru/ff0d210c
CBs13b HCOPraHMYECKUX U OPTaHUYECKHIX bubnuoreka [JOK
2.3 2
BEILECTB https://m.edsoo.ru/ff0d210c
Utoro no pazneny 17
Pa3gen 3. XuMus u :Ku3Hb
3.1 XUMMS U )KU3Hb 4 bubmorexa HOK

https://m.edsoo.ru/ff0d210c
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Jlara usy4yenus
Ne KoaudecTBOo yacoB DJIeKTPOHHBbIE
n/ Tema ypoka uu¢poBbIe
Konrpoububie | IIpakTHyeckue Inanu- | Pakru-
n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI pyemas | ‘ecKasd
BBOIHBIN HHCTPYKTAX
no Th. ITpenmer Bu6 110K
nonrorexa
1 OpraHuYeCcKOM XUMHH, 1 04.09.25r
eg o oBeHIe https://m.edsoo.ru/ff0d210c
BO3HUKHOBEHHE,
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpraHUYECKUX Eu6 10K
nonroTexa
2 coenuHeHUN A. M. 1 11.09.25r
5 Hepo - https://m.edsoo.ru/ff0d210c
YTJIepOBa,
OCHOBHBIEC MTOJIOKEHUS
[Ipencrasnenue o
Kiaccudukanuu
OpPraHUYECKUX
3 BCIIICCTB. 1 18.09.25 bubnuorexa [JOK
Homenkarypa o https://m.edsoo.ru/ff0d210c
(cucremaTnyeckas) u
TPUBHUAJILHBIC HA3BaHUS
OPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U Bu6 1OK
noIMoTEKA
4 CTpOEHHUE, 1 25.09.25r
p . https://m.edsoo.ru/ff0d210c
TOMOJIOTUYECKHUM AT
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

Meran u 3TaH —

5 IIpoCTenIINe 02.10.25 bubmuorexa [IOK
MIPEACTABUTEIN https://m.edsoo.ru/ff0d210c
AIIKAaHOB
AJIKEHBI: COCTaB U bubmmorexa [{OK

6 . 09.10.25r
CTPOEHHUE, CBOMCTBA https://m.edsoo.ru/ff0d210c
OTUJEH U NPOIUIIEH —

7 npocTeiime 16.10.25¢ bubnuoreka [JOK
MIPEACTABUTEIN https://m.edsoo.ru/ff0d210c
AIIKEHOB
[IpakTnueckas pabora

8 Ne 1. «ITonyuenune 53.10.25 bubnuoreka [IOK
JTUJIEHA U U3yYEHHE https://m.edsoo.ru/ff0d210c
€ro CBOWCTBY»

Ankaauensl. byranuen-
1,3 u MmeTunOyTagueH-
bubnuoreka [IOK

o 1,3. Honyserme 06.11.25r https://m.edsogru/fde210c
CUHTETHYECKOTO
KaydyKa U pe3uHbI
AJIKMHBI: COCTaB U
0COOEHHOCTH
CTpOEHHUS,

10 TOMOJIOTUYECKHUH Ps/I. 13.11.25 bubnnoreka [JOK
Anernies — https://m.edsoo.ru/ff0d210c
MPOCTEUILINI
MIpe/ICTaBUTENb
AJIIKHOB

25
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11

Brrancnenuns mo
YPAaBHEHUIO
XUMHUYECKOHN peaKIuu

20.11.25r

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

12

ApeHsl: OeH307 1
TONY0J. TOKCHYHOCTh
apeHoB

27.11.25r

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

13

T'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB,
MPUHAJICKAMNX K
Pa3IMYHBIM KJlaccam

04.12.25r

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

14

[IpupoHbIE HCTOUYHHUKHN
YIJIEBOJIOPOJIOB:
MIPUPOJIHBIN a3 u
MOIyTHBIC He(PTSIHBIC
rasbl, HeTh U
MPOIYKTHI €€
nepepadoTKu

11.12.25r

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c

15

KounTtponsHas paborta
0 pazieny
«YTIIeBOOPOIBI»

18.12.25r

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

16

AHanu3 u KoppeKuus
KOHTPOJILHOM paboThI.
[IpupoiHBIE HICTOUHUKHU
YTJIEBOJIOPOJIOB:
IPUPOIHBIN ra3 u
MOTYTHBIE HEPTIHbIE
rassl, HepThb U
MIPOAYKTHI €€
nepepaboTKH

25.12.25r

26
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[ToBTOpHBIN
nHCTpykTax no Th.

17 [Ipenenbubie 15 01.26¢ bubnuorexa [JOK
OJIHOATOMHBIE CIIUPTHI: https://m.edsoo.ru/ff0d210c
METaHOJI ¥ 3TaHOJ.

Bopoponnas cBsizb
MHOroaToMHBIE CUPTHI: BuGmiorexa LIOK
18 | smmenramomE 1 22.01.26r https://m.edsoo.ru/ff0d210c
TJIALICPUH
@DEHOI: CTPOEHHUE

19 MOJIEKYJbI, GPU3NYECKUE 59 01.26¢ bubnuoreka [IOK
U XUMHYECKHE https://m.edsoo.ru/ff0d210c
CBOMCTBA, TIPUMEHEHNE
AR bu6mmoreka [IOK

20 (opmankeru 1 05.02.26r https://m.edsoo.ru/ff0d210c
areTanpaerun. AlneTod
OIHOOCHOBHEIE
TPEACIIPHEIC bu6mmoreka [JOK

21 KapOOHOBBIE KHUCJIOTHI: 12.02.26r htts://m.edsoo.ru/ffod210c
MYpaBbUHAS H
YKCyCHast
[IpakTrueckas padota

29 No 2. «CBoiicTBa ) 19.02.26r bubmuoreka [JOK
pacTBOpa yKCyCHOM https://m.edsoo.ru/ff0d210c
KHCJIOTBI
Creapurionas i bubmuoreka [JOK

23 OJICMHOBAs KHUCIOTHI, 26.02.26r

KakK IMPpEACTAaBUTCIIN

https://m.edsoo.ru/ff0d210c
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BBICIIUX KapOOHOBBIX
KHCIIOT

24

Mpsuta kak conu
BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
JIeUCTBUE

05.03.26r

bubmmorexa [{OK
https://m.edsoo.ru/ff0d210c

25

CnosxHble 3¢upsl Kak
MIPOU3BOJIHBIE
KapOOHOBBIX KUCJIOT.
I'maponus cinoKHbIX

3¢upos

12.03.26r

bubmmoreka [IOK
https://m.edsoo.ru/ff0d210c

26

Kupsr: runponns,
IIPUMEHEHHUE,
OunosiornuecKasi pojb
KHUPOB

19.03.26r

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c

27

VrneBoasl: cocTas,
Kiaccudukanus.
Baxwueitmme
MIPEACTaBUTEIH:
TJIF0K03a, PpyKTO3a,
caxaposa

26.03.26r

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

28

KanMa.]'I U OCJIII0J103a
KaK IIPUPOJHBIC
ITOJIMMECPBI

09.04.26r

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

29

KonTtponsHas padorta
10 pa3zeny
«Kucnopoacoaepxaiu
€ OpraHu4ecKue

16.04.26r

28
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COCTMHEHUS)/
Bcepocculickas
poBepoYHasi pabora

30

AHanIu3 U KOPPEKIIHs
KOHTPOJIHOH paboTHI.
Obmas
XapaKTepUCTHKA
a30TCOJEPKAIINX
OpraHUvecKuX
COCMHEHU N

23.04.26r

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

31

AMWHBI: METUJIAMHAH U
AHWJINH

30.04.26r

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

32

AMWHOKHCIIOTHI KaK
amdoTtepHbIe
OpraHUYeCKHe
COEIMHEHMS, X
OHOJIOrMYECKOE
sgayenue. Ilentunel.
benku xak nmpupoaHbIC
BBICOKOMOJICKYJISIPHBIE
COEIMHEHHS

07.05.26r

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

33

OCHOBHBIC TTOHATHS
XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIUHEHNN

14.05.26r

bubnuoreka [JOK
https://m.edsoo.ru/ff0d210c

34

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUH.

21.05.26r

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c
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[InmacTmaccel, Kaydyku,

BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

30




11 KVIACC

KoaudecTBO 4acoB

Jlara usydyenus

DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Bce KonTposbubie | IIpakTnueckue
n/n Ilianu- dakTu- o0pa3oBaTe/ibHbIE
ro padoThI padoTsbI
pyemast yeckKas PECYPCHI

BBoanslii nHCTpyKTa) 1o Th.

1 XUMUYECKUH dJIeMEHT. ATOM. 1 05.09.25 bu6mmoreka [IOK

.09.25r

DneKkTpoHHass KOHPUTyparust https://m.edsoo.ru/ff0d210c
aTOMOB
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYECKnX djeMeHToB 1. 1. bubmuorexa [JOK

2 1 12.09.25r
MeHnneneeBa, UX CBA3b C https://m.edsoo.ru/ff0d210c
COBPEMEHHOU TeOpHEi
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COCAUHEHUI
10 TpYIIaM U MePUOJIaM.

3 3Hatfe}ll{nne e I/IOII:I/I%CKOFO 1 19.09.25r Bubmorexa OK

P o https://m.edsoo.ru/ff0d210c

3aKOHa U CUCTEMBbI
XHMHUYECKUX 3JIeEMEHTOB J[.1.
MeneneeBa B pa3BUTHH
HayKu
CrpoeHnue BeiecTna. bubnunoreka [JOK

4 P m 1 26.09.25r K

XuMuueckas CBsI3b, e

https://m.edsoo.ru/ff0d210c
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BHUBI, MCXaHU3MbI
00pa3oBaHUs KOBAJIEHTHOU
cBs3u. BonopoaHas cBsizb

BanenTtHOCTb.
DIEeKTPOOTPULIATEIIEHOCTb.
CrerneHb OKUCIICHHS.
BemectBa MoJIEKyISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS

03.10.25r

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d210c

[Tonatne o AuCnEepCHBIX
cucremax. MctuHHEBIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BeIiecTBa B
pactBope

10.10.25r

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
coequHenui. I eneTuueckas
CBSI3b HEOPraHUYECKUX
BEIIIECTB, PA3JINYHBIX KJIACCOB

17.10.25r

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

Knaccudukanus xuMmuaecknx
peaKkuuii B HEOPraHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U
MIpEBpAICHUS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX

24.10.25r

bubnuoreka [JOK
https://m.edsoo.ru/ff0d210c
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CkopocTb peaxiu.
OOpatuMble peakiuu.
XUMHYECKOE PAaBHOBECUE

07.11.25r

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

10

[Ipaktuyeckas padora Ne 1.
«BnusiHue pa3au4HbIX
(hakTOpOB Ha CKOPOCTH
XUMUYECKON PEAKLIUN»

14.11.25r

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

11

DNEeKTPOTUTHIECKAs
nuccormarus. Ilonsarue o
BOZIOpOAHOM MoKka3atene (PH)
pactBopa. Peakiiuu HOHHOTO
obMmeHa. ['maponus
OpPraHHYECKUX H
HEOPraHUYeCKUX BEIICCTB

21.11.25r

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c

12

OKHCITUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIIABOB U
pacTBOPOB CoOJIeH

28.11.25r

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

13

Kontponbnas padota Nel o
pazneny «Teopernueckue
OCHOBBI XUMUI

05.12.25r

14

AHaJIU3 U KOPPEKLIUS
KOHTPOJILHOU pabOTHI.
Mertaiibl, uX MOJIOKEHUE B
IIepuoaunueckoii cucreme
XHUMHUYECKUX 31eMeHTOB /1. H.
MenieneeBa 1 0COOEHHOCTH
cTpoeHus atTomoB. Oo1ue

12.12.25r

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c
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¢bu3nveckue CBOKWCTBA
METaJJIOB

CruraBsl METAJLUIOB.

bub6mmoreka [{OK

15 DIEKTPOXUMUAYECKUM DS, 19.12.25r
P o P https://m.edsoo.ru/ff0d210c
HaIpsHKEHUN METaJIOB
XHUMHYECKHE CBOUCTBA
BaKHEUIINX METAJUIOB Bu6 110K
HOINOTEKA
16 HATPUH, KaJuH, KaJIbIUH, 26.12.25r
(atp o . B https://m.edsoo.ru/ff0d210c
MarHui, aJlOMUHUN) U UX
COeqUHEHNN
[ToBTOPHBIN HHCTPYKTAXK 11O Eu6 LIOK
HOINOTEKA
17 Th. XuMmudeckue cBONUCTBA 16.01.26r
. https://m.edsoo.ru/ff0d210c
XpoMa, MeJTU. UX COSAMHEHUHN
XUMHYECKHE CBOUCTBA BuG 1OK
nOInoTEKA
18 HMHKa, JKejae3a U UX 23.01.26r
H . https://m.edsoo.ru/ff0d210c
COEIMHEHUN
[TpakTuueckas padota Ne 2.
"Perrenue bubnmuoreka IHOK
19 30.01.26r 1
AKCIEPUMEHTAIBHBIX 3a]a4 https://m.edsoo.ru/ff0d210c
no TeMe «MeTtamiby"
HemeTtamnel, X M0JI0KEHHE B
[Tepunoauueckoii cucreme
bubmuoreka [JOK
20 XUMHYECKUX aemMeHnToB Jl. W. 06.02.26r
https://m.edsoo.ru/ff0d210c
MeneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
dusugeckue cBOMCTBA
bubnmunoreka IIOK
21 HEMETAJJIOB. AJNIOTpONUS 13.02.26r i

HEMETaIIOB (Ha mpUMepe

https://m.edsoo.ru/ff0d210c
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KHCIIOpoa, cepsbl, pocdopa u
yriepoja)

XUMHYECKUE CBOUCTBA

bub6mmoreka [{OK

22 raJIoreHOB, CEPHI U UX 20.02.26r
. P https://m.edsoo.ru/ff0d210c
COEIMHEHUN
XnMH4YecKre CBOMCTBA a30Ta, b K
23 g 27.02.26r nommorexa 110
dbocdopa u ux coeTMHEHUI https://m.edsoo.ru/ff0d210c
XUMHYECKHE CBOUCTBA Bu6 110K
HOINOTEKA
24 JIEpOJia, KPEMHHUS U UX 06.03.26r
yriepon vp https://m.edsoo.ru/ff0d210c
COEIMHEHUN
IIpuMmenenre BaxxHEUIINX bubanorexa IHIOK
25 p 5 13.03.26r nosmorexa I
HEMETAJUIOB U UX COEIUHECHNUN https://m.edsoo.ru/ff0d210c
Kontponsnas padora Ne2 no Bu6 OK
oTeKa
26 TeMaM «MeTausl» U 20.03.26r nomorexa 11
https://m.edsoo.ru/ff0d210c
«Hemetamien»
AHaIIN3 U KOPPEKLIHS
KOHTPOJIBHOU PabOTHI.
O06o0011IEHNE U
CHUCTEMAaTHU3aInsA 3HAaHUH T10 bu6 e OK
27 t 27.03.26r nommoreka L
teMe «HemeTamey. https://m.edsoo.ru/ff0d210c
Brruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi 1
TEPMOXUMHYECKUE PACUETHI
[IpakTuueckas pabora Ne 3.
«Pemienne
28 10.04.26r

JKCIIEpUMEHTAJIbHBIX 3a/1a4
no teMe "Hemerauier"»
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Heoprannueckue u

29 OpraHUYECKHUE KUCIIOTHI. 1 17.04.26¢ bubmuorexa [IOK
Heoprannueckue u https://m.edsoo.ru/ff0d210c
OpraHUYECKUE OCHOBAHUS
AmdorepHbIe
HEOPraHUYECKHe U

30 OPraHUYECKHUE COCIUHEHUS. 1 24.04.26r bubnuorexa [JOK
I'eneTnueckas cBs3b https://m.edsoo.ru/ff0d210c
HEOPraHUYeCKUX U
OPraHUYECKUX BEIIECTB
Ponps xumuu B obecrieueHnn
9KOJIOTHYCSCKOH, BuGmiorexa [IOK

31 SHEPTEeTUYECKOU U MUIIEBON 1 04.05.26r httos://m.edsoo.ru/f0d210c
0€30MacHOCTH, Pa3BUTHHU
MEUIHBI
[IpencraBnenus: 06 oOmMX

32 HAaYYHBIX MPUHIMIIAX 1 07.05.26r bubnuoreka [IOK
MPOMBIIIIIEHHOTO MOJYy4YEeHUS https://m.edsoo.ru/ff0d210c
BA)KHEHIIINX BEIIECTB

33 YenoBek B MUPE BEIIECTB U 1 14.05.26r bubnnoreka [JOK
MaTepuaaoB https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA 1 20.05.26r httos://m.edsoo.ru/ff0d210c

OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre 0OCHOBBI OPraHU4ECKON XUMHH

1.1

CopMHpPOBAHHOCTH MPEACTABICHUN O XUMHYECKON COCTABIISIIOIIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHHU B TO3HAHUH
SIBJICHUW TPUPOJbI, B (OPMHPOBAHUU MBIIIJIEHUS W KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON cperie

1.2

Brnanenne cucremMoll XUMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOIOJIAraloIre TIOHSITHS (Monekyma, BaJICHTHOCTH,
AIEKTPOOTPHUIIATEHHOCTh, CTETICHh OKHCIICHHS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIM OOBEM, YriIepoOAHBINH CKeJNeT,
(GyHKIIMOHANBHAS ~ TpyINa, pagukail, HM30MEpHUsi, HU30MEpHI,
TOMOJIOTHUECKUN Psil, TOMOJIOTH, YIJIEBOJAOPOAbI, KHUCIOPOI- HU
a30TCOJIEp KaIlie COeAUHEHUs, OMOJIOTMYECKd aKTUBHBIE BEIIECTBa
(yrneBompl, )KUPBI, OCIIKH ), MOHOMEp, TMOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOPUU M 3aKOHBI (TEOpHs
XMUMHUYECKOTO cTpoeHusi oprannyeckux BemectB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IOJY4eHUH U O€30MacHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHMYeCKUX M OPraHMYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmMupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHAaBIMBaTh UX  B3aMMOCBS3b,  HCIOJH30BATh
COOTBETCTBYIOIIME TMOHSATUS IMPH OMHCAHUU COCTaBa, CTPOCHUS U

NpeBpalleHNil OPraHMYeCKUX COCIUHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHHUH HCHOIB30BATh XUMUYECKYIO CHMBOJIMKY
JUIL COCTaBJIEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOI,
COKpaII€HHOW) (opMyT OpraHMYeCKUX BEIIECTB M ypPaBHEHUI
XMUMUYECKUX  pEaKUMH,  HW3rOTaBIMBAaTh  MOJENHM  MOJIEKYJ
OpraHMYECKUX BEIIECTB JUIS WJUIIOCTPALIMM HMX XHMHUYECKOTO U

OPpOCTPAaHCTBCHHOI'O CTPOCHUA

37




1.5

ChopmupoBaHHOCTE YMEHHI YCTAaHABIMBATH MPHHAICKHOCTD
HU3YUYCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBy M CTPOCHHIO K
onpenenéHHoMy Kiaccy (Tpyrime) COeAUMHEHHM (YIJIeBOJOPO/IbI,
KUCIIOPOA M a30TCOJEpIKAlINe COSAWHEHHS, BBICOKOMOJICKYIISIPHBIE
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 110 CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMECHHSI ONIPEACIATH BUIABI XUMHYECKOHN CBSI3H B

OpPraHMYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh YMEHMSI TPUMEHSATH: TMOJOXKEHUS TEOPUHU
CTpoeHus opraHnueckux semiectB A.M. ByriepoBa i oObsiCHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

Yraesomopoasl.  Kucnopoacoaepxkammue ©  a30TCOAEpIKAIINE

OpPraHn4€CKUC COCANHCHM. BI)ICOKOMOHeKyHS[pHBIe COCAMHCHUS

2.1

ChopMHpOBaHHOCT, YMEHUN NPUBOJIWTH TPUBHAIBHBIC Ha3BaHU
OT/AEIbHBIX OPraHMYECKUX BEUIECTB (ITHIJICH, MPOIMICH, alleTUJICH,
STUJICHTJIUKOJb, TIULEPUH, (eHOJ, (OopMalbIErul, aleTaabIeTu/I,
MYpaBbHUHAs KHCJIOTa, YKCYCHas KHCIOTa, OJICMHOBAs KHUCJIOTA,
CTeapuHOBasi KHCIJIOTA, TJII0KO03a, (pPyKTO3a, Kpaxmal, IeUTI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCTh, YMEHUW XapaKTepU30BaTh COCTAB, CTPOCHHE,
(du3HYecKne W XMMHYCECKHUE CBOMCTBA THUIMYHBIX IPEACTABUTEICH
Pa3IUYHBIX KJIaCCOB OPraHMYECKUX BEIICCTB (METaH, 3TaH, STHJICH,
MPOIMIICH, areTwieH, Oyramuen-1,3, merunOyramueH-1,3, OeHzou,
METaHOJI, TAHOJI, ITUJICHIJIMKOJIb, TIIMIEPHH, (CHOJI, alleTalbICTH]I,
MypaBbHUHAs M YKCYCHas KHCJIOTHI, TJIFOKO3a, KpaxMmal, IeJUIjI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA WIUIIOCTPUPOBATH I'CHECTUYCCKYIO CBA3b
MCXKAY  TUIINYHBIMU MMpeaACTaBUTCIIMU Ppa3sINYHbIX KJ1aCCOB
OPraHu4YCCKux BCIICCTB YPpaBHCHUSAMUA COOTBCTCTBYIOIINUX

XUMHNYCCKHX peaKHI/Iﬁ C UCIIOJIb30BAHUCM CTPYKTYPHBIX (1)OpMy.]'I

2.4

ChopMUPOBaHHOCTb ~ YMEHMS  XapaKTepu3oBaTh  UCTOYHUKHU
YTJIEBOJOPOIHOTO ChIpbsl (He(Th, MPUPOAHBIN T'a3, Yrojb), CHOCOOBI
UX T1epepabOTKM U  MPAaKTUYECKOe MPUMEHEHHE IPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéTrl
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3.1

ChopmupoBaHHOCTE yMEHUH BIAAETh CHUCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAyYHOTO MO3HAHWS, HCIOJIb3YEMbIX B XHUMHH
MPU W3YYEHUW BEIIECTB M XUMHYCCKUX SBICHHWH (HaOIIOAcHHE,
U3MEpEHUe,  JIKCICPUMEHT,  MOJCIMPOBAHUE),  HCIIOJIH30BAThH
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TPUHSATHS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX, CBI3aHHBIX C BEIICCTBAMH H UX

IMPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yMEHUH COONIONATh TIpaBUjIa TIOJIH30BAHUS
XUMUYECKON MOCY/ION | J1abopaToOpHBIM OOOPYAOBAaHUEM, a TAKKE
TpaBuiia 0OpaIIeHHsI C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU

110 BBIIIOJTHCHHIO J'Ia60paTOpHI:IX XUMHNYECKHX OIIBITOB

3.3

CpopMHpOBAaHHOCT, ~ YMEHHUM  IUIAHUPOBATH W BBITIOJHATH
XUMUYECKUN DKCIIEPUMEHT (MpEeBpaIIeHUs] OPraHMYEeCKUX BEIIECTB
MpU HArpeBaHWM, TIOJIYYCHHE OSTHJIICHA U HW3YYCHUE €r0o CBOWCTB,
KAueCTBEHHBIC PEAKIMA OPraHUYEeCKUX BEIIECTB, JI€HATypaIus
OCJIKOB TIPU HArPEBaHUH, IIBETHHIE PEAKIINN OCITKOB) B COOTBETCTBUU
C TIpaBUJIAMHU TEXHUKHU O€30TIAaCHOCTH MpU 0OpaIIeHNH C BEIeCTBaMHU
U Ja0OpaTOpPHBIM OOOPYIOBAaHHMEM; TIPEICTABIATH PE3yIbTaThl
XUMUYECKOTO DKCIIEpUMEHTa B (JopMe 3amucud  ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIUNA W (OPMYIHPOBATH BBHIBOJLI HA OCHOBE

3THX PE3yIbTaTOB

3.4

ChopmupoBaHHOCTH ~ YMEHHMH  NpPOBOAWUTH  BBIYHCIEHUS IO
XUMHYECKUM YypaBHEHHSM (Macchl, 00bEMa, KOJIMYECTBA UCXOJAHOTO
BElIeCTBA WJIM NPOAYKTa pEaklUUu MO H3BECTHBIM Macce, 00bEMy,

KOJHNYCCTBY OJJHOT'O M3 UCXOAHBIX BEIICCTB UJIN IIPOAYKTOB peaKum/I)

3.5

ChopmupoBaHHOCTh ~ yMEHHUU KPUTHYECKU  aHAJIMU3HPOBAThH
XUMHYECKYI0 MH(QOPMAIUIO, MOIy4aeMyl M3 Pa3HbIX HMCTOYHUKOB

(cpenctBa maccoBoil nHpopmanuu, ceTh IHTepHET U apyrue)

3.6

ChopmupoBaHHOCTh YMEHHI COOMIOIATh MpaBUJIa IKOJIOTUYECKU
1eJ1ec000pa3HOro MOBEACHUSI B OBITY U TPYJOBOW JESTENHHOCTH B
LENSIX COXPAaHEHHUS CBOEro 3JI0POBBbS M OKPYXKAaIOLIEH MPHUPOIHOM
Cpenbl, 0OCO3HaBaTh OMACHOCTh BO3JECUCTBUSI HA JKUBBIE OPraHU3MBI
ONpeEeNEHHBIX OPTaHNYECKUX BEUIECTB, TOHUMAs CMBICIT TOKa3aTels
[IIK (mpenenbHO JOMYCTUMOW KOHIEHTpAIMK), TOSACHATH Ha

IIpumMepax CITOCOOBI YMCHBIICHUS U IIPEAOTBPALICHUSA UX BPCIAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa
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11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cuCTEMON XMMHMYECKMX 3HAaHWUW, KOTOpas BKIKOYACT:
OCHOBOIIOJIATAIOLIME  TIOHATHS  (XMMHYECKUH  JJIEMEHT,  aToM,
JNIEKTPOHHAsT 00OJ0YKa aroma, S-, p-, O-dIEKTpPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTETIEHb OKHUCIICHUs, XUMHUYEcKash CBs3b, MOJb, MOJIIpHas Macca,
MOJIIpHBI 00BEM, KpHCTaIMUECKash pemI€TKa, TUIbl XUMHYECKUX
peaxiuii (OKMCTUTENBHO-BOCCTAHOBUTEbHBIE, 9K30- u
SHI0TEPMHUUECKUE, pEAKIITK HOHHOTO 00MeHa), PacTBOP, 3JEKTPOIIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs UCCOLMALNS, OKHUCIUTED,
BOCCTAHOBHTEJb, CKOPOCTh XHMHYECKOM pEaKIMH, XUMHYECKOe
paBHOBecHE); TEOPUM M 3aKOHBI (TEOpUS AIIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMMHU,
(aKTONOrMYEeCKUE CBEIEHHUS O CBOMCTBAX, COCTaBe, IMOJIYYEHUM U
0€30MacCHOM HUCIIOJIb30BAHUM BAXKHEHIINX HEOPraHUYECKUX BEIIECTB B

OBITY U IPAKTHUECKON JESITENbHOCTH YeI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUU BBISBISATH XapaKTepHbIE NMPU3HAKH U
B3aMMOCBSI3b M3YYEHHBIX MOHSATHH, NMPUMEHSITH COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUH C MOHATHIMHU u MPeJICTaBICHUAMHU IPYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'O IIO3HAaHHA BCHICCTB U
XHUMHUYECKUX SIBJICHHI (Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeAC/IATh BAJICHTHOCTH U CTCIICHB
OKHCJICHUA XUMHUYCCKUX JBJIIEMCHTOB B COCIUHCHUAX PaA3JIMYHOI'O
COoCTaBa, BU/J XHMHUYECKOH CBA3U (KOB&J’ICHTHaH, HMOHHasd,
MCTAIJIINYCCKasd, BO,[[OpOI[HaH) B COCOINHCHUAX, THII KpHCTaHHquCKOﬁ
pCIJ_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHa}I, MOJICKYJIApHAsA, NOHHA,

MeTaJ’IJ’II/I‘{eCKaH)
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1.5

ChopMUpOBaHHOCTH YMEHUN ONPEACTIATH XapaKTep CPEeIbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE  YMEHHSI  KIACCH(PHUIIMPOBATH XUMHUYECKHE
pPEeaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY ¥ COCTaBY PEarupyrOIInX
BEIIECTB, TEIUIOBOMY 3 (}EKTy peakiuu, W3MEHEHHUIO CTeleHeH
OKHCJICHHST ~ DJIEMCHTOB, OOpaTUMOCTH  PEaKIHUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHH COCTAaBJIATH YPAaBHEHUS pPEaKIUil
Pa3JIMYHBIX THIIOB, IMOJHBIE M COKPAIIEHHBIC YPABHEHUS PEAKIMI
MOHHOIO OOMEHa, YYMTHIBas YCJIOBMSI, IPU KOTOPBIX 3TU pPEAKIHUU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuuy,
MOATBEP:K IAIOLIHE KayeCTBEHHBIN cocTaB Ppa3IUYHbIX
HEOPraHMYECKUX BELIECTB, PAacClO3HABaTh OMIBITHBIM IYTEM HOHBI,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpPOBaHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PEeaKInui

1.10

ChopmupoBaHHOCTh YMEHHII OOBACHATH 3aBUCUMOCTb CKOPOCTH

XMUMHYECKON pPeaKkIMK OT pa3IuUHbIX (PaKTOPOB

1.11

ChopMHUpOBAaHHOCT, YMEHHUH OOBSCHATH XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS

(mpunIMn Jle [larense)

061_]_[3}{ 1 HCOPraHUYCCKasaA XUMHA

2.1

CdopMHpOBaHHOCTh YMEHUW pPACKpBIBaTh CMBICH [leproaudeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOLIYIO, 0 6’bHCHI/ITeJ'H>HYI-O U  HOPOTrHOCTUYCCKYIO

GbyHKIIIN

2.2

ChopMUpOBaHHOCTb ~ YMEHHMH  XapaKTepu30BaThb  AJIEKTPOHHOE
CTPOEHHE aTOMOB XHMHYECKHUX IEMEHTOB 14 mepuonos
Ilepuognueckoil  cUCTeMbl  XMMHYECKUX  djemeHToB  JI.H.
MeHneneeBa, HCIOIB3Ys MOHATHS «S-, P-, 0-21EKTPOHHBIC OPOUTAITI,
«QHEPreTU4ecKue YpoBHM», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COCAWHEHHUH IO MEpUOJaM U
rpynnaMm Ilepuonnyeckoin cucreMbl XUMUYECKHUX ieMeHToB JI.1.

Menneneesa
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2.3

ChopmupoBaHHOCTE YMEHHI XapakTepHU30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBONCTBA HEOPraHWYECKMX BEIICCTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKAATH CYIICCTBOBAHNE TCHETHUECKOU CBSI3U MEKTY
HEOPraHWMYECKUMHU  BEIIECTBAMH  C  IOMOIIBIO  YPaBHCHHIA

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I

2.4

ChopMUPOBaHHOCTh YMEHHUH yCTaHABIMBATh TNPUHAUICKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBYy K ONPEAEIEHHOMY KJIAcCy
(rpynne) coenuHeHu# (IpOCThIE BEUIECTBA — METAJLIbl U HEMETAJLIBI,

OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(POTEPHbIE THPOKCUIbI, COIIH)

2.5

ChopmupoBaHHOCTb YMEHHH UCIIOJIB30BATH XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJEHMSI (OpMYN BEIIECTB U YPAaBHEHHM XUMHUYECKUX
peaknmii, cuctemaruieckyro HomeHkinarypy (IUPAC) u TpuBnanbHble
Ha3BaHMUS OTHAEIbHBIX HEOPraHWYECKUX BelleCcTB (YrapHbli ras,
YIJIEKUCHBINA Ta3, aMMHUakK, raméHasi W3BECTh, Herali€Has H3BECTb,

MMUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepu30BaTh (OMUCHIBATh) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MMOATBEPXKJATh CYIIECTBOBAaHUE T€HETUUECKOM CBSA3H MEKIY
HEOPraHMYEeCKUMHU  BEIIeCTBAMM  C  IIOMOULIbIO  YpPaBHEHUH

COOTBECTCTBYIOIIMX XUMHNYCCKHUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTh ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XUMHUYECKUN D3KCIIEpUMEHT (pa3sioKeHHEe TIEepOKCHIIa BOJOpOJa B
OPUCYTCTBUH KaTaJIn3aTopa, ONpeesieHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJWKATOPA, BIMSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHMHUYECKOM pEaKlUU, PEakUud HOHHOIO
oOMeHa, KaueCTBEHHBIE PEeaKIMK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHUS, PEUICHHE YKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «MeTaibl» U «HemeTamib») B COOTBETCTBUU C MPaBUIIAMH
TEXHUKH O€30MacHOCTH TpU OOpallleHUHu C BEUIECTBAMH U
7a00paTOpHBIM  00OpPYHOBaHHMEM;  MPEICTABISATH  PE3YAbTAThI
XMMHUYECKOTO JKCIIepUMEHTa B  (¢opMe 3alucCu  YpaBHEHHIA
COOTBETCTBYIOIIUX Peakiuil U (HopMynupoBaTh BBHIBOJBI HA OCHOBE

OTUX PE3YIIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB ImpaBujia TIOJIb30BAHUS
XUMHUYECKOMN HOCyI[Oﬁ u J'Ia60paT0pHBIM 06Op}7)IOBaHI/IeM, a TaKiKc<
ImpaBujia o6pameHI/m C BCIICCTBAMHU B COOTBETCTBUU C UHCTPYKIUAMHA

110 BBIIIOJTHCHHIO J'Ia60paT0pHBIX XUMHNYCCKHX OIIBITOB
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2.9

ChopMUPOBaHHOCTH ~ YMEHHMH  XapakTepU30BaTb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIIUE B OCHOBE IIPOMBIIIJIEHHOTO MOJYyYEHUs] CEPHOU
KHCJIOTBI, aMMHUaKa, a Tak’ke COPMHUPOBAHHOCTH MPEICTABICHHUHA 00
o0mMX HAyyHBIX MPHHOWNAX W JKOJOTMYECKHX MpolieMax

XUMHYECKOTO ITPOMU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCTH MPEACTABICHUN O XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHATBHON TPaMOTHOCTH, HEOOXOJAMMOU MIJis
pelieHusT MPaKTUYECKUX 3aJad M DKOJIOTMUYECKH OO0OCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTUYECKH aHaJIM3UPOBATh
XMUMHUYECKYI0 MHGPOpPMALMIO, TOIYy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBOi KOMMYHHKAINH, ceTh IHTEpHET U Apyrue)

3.3

ChopMHpOBaHHOCT, YMEHHM COOJIOAATHh MpaBUiia JKOJOTHYECKU
1enecoo0pa3Horo MOBEAEHUS B OBITY U TPYIOBOM JESTENBHOCTH B
LIEJIIX COXPAHEHHsS] CBOETO 3J0POBbA U OKPYKAWOUIEH MPUPOTHON

CpeIbI

3.4

Oco3HaBaTh OIMACHOCTh BO3JICHWCTBHS HAa JKUBBIC OPraHU3MBI
ONpeNeEHHbIX BEIIECTB, IOHUMAass cMblcn Tnokazarens 11K,
MOSICHATDH Ha MMPUMEPaX CIIOCOOBI YMEHBIIICHUS W IPEIOTBPAIIICHHUS X

BpPE€IHOTO BOSI[GIZCTBPIH Ha OpraHu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIIOJIb30BAHUEM TIOHATHS «MaccoBas JI0Js BEIIECTBA B PacTBOPE»,
O0OBEMHBIX OTHOIIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MAaCCHI
BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00BbEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,
TEIIOBOTO A deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUSI MACChI

BCHICCTB, IPCBpAIICHUA U COXPAHCHHA SHCPIUA
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHMYeckOl XUMHUH: €€ BOSHUKHOBEHHUE, PAa3BUTHUE W 3HAYCHUE B
MOJIYYCHUH HOBBIX BEIIECTB M MaTepUaJOB. TeopHsi CTPOCHUS OPraHUYECKHUX

coenquHeHnni A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OpPraHUYECKUX BEIIECTB. [OMOJIOTHS, H30MEpHs.
XHUMHYECKasi CBSI3b B OPraHUYECKHX COCAVUHEHUSAX — OJVHApHBIC W KpaTHBIC

cBs3u. [IpencraBienne o kiaccuukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa opraHMueckux COeJMHEHHH (CUcCTeMaTnyeckas) 1 TpUBHaJIbHbIE

Ha3BaHMS BaKHEHIITNX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MpoCTeNIINe MPEeACTaBUTENN AKaHOB: (PU3MYECKUEe U XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHHs] W TOPEHUs), HaXOXJEHUE B MPUPOJE, MOJyYCHHE U

MIPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psifl. DTUIEH W MPONUIEH —
IpOCTEHIlNEe MPEACTABUTENHN aJKEHOB: (hU3MUecKue U XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpPATALUU, OKHCICHUS U

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHUE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHE, BaKHEHUIINE
XMMHYECKHEe CBOMCTBA (peakius nonuMepusanun). [lomydeHnre CHHTETHYECKOTO

KaydyKa U pE3HUHbI

2.4

AJIKMHBI: COCTaB U OCOOEHHOCTHU CTpOCHH, TOMOJIOTHYECKUI P, AHGTI/IJ'ICH —
HpOCTefIHJI/Iﬁ npeaACTaBUTCIIb AJIKHWHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘ICCKI/IC n
XHUMHNYCCKHEC CBOICTBa (peaKI_II/II/I TUApUpPOBaHUA, TaJIOTCHUPOBAHNA,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUEC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (I)I/ISI/I‘IGCKI/IG M XHMHYECKHE CBOMCTBaA
(peaKI_II/II/I raJJIOrCHUpOBAaHUA U HI/ITpOBaHI/IH), MOJIY4eHHEC U TIPUMCHCHHC.
TOJ'IYOJ'IZ COCTaB, CTPOCHHUC, (bI/I3I/I‘ICCKI/Ie U XMMHYECKHE CBOMCTBA (peaKI_lI/II/I

TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), MOJIYYCHUC U NPUMCHCHHUC. ToxcUYHOCTB
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apeHoB. ['eHeTnyeckasi CBsI3b MEXKIY YIJIEBOJAOPOJAMH, NMPUHAMICKAIIMMHU K

pa3JIMYHBIM KJlaccam

2.6

[IpuponHble HMCTOYHUKM yriaeBoaoponoB. IIpupoaHbI ra3 M INOIyTHBIE
HedTauble Ta3pl. Hedts 1 e€ mpoucxoxaenue. CriocoOsl nmepepaboTKu HePTH:
NEPEroHKa, KPEKUHI (TEpMUYECKHUH, KaTaJuTH4ecKuil), muposn3. [Ipoaykrbr
nepepaboTku HeTH, X MPUMEHEHHE B TPOMBIIIIICHHOCTH U B ObITY. KamMeHHBII

YTOJIb ¥ IPOYKTHI €ro MmepepadoTKu

Kucnopoaconepxaiiiue opraHuyecKue coeIMHEHMsI

3.1

[IpenenbHblE ONHOATOMHBIE CHOUPTHL. MeETaHOT MW 3TAaHOI: CTPOEHUE,
(dbu3uYecKne M XMMHUYECKHME CBOMCTBA (pEakiMH C aKTUBHBIMU METaJUIaMH,
rajJjioreHOBOIOPOJIaMU, TOPEHHE), NMPUMEHEHHE. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJaMH CIUPTOB. J[€MCTBHE METAHOJIA U ATAHOJAa HA OPTaHU3M YEJIOBEKA.
MHOroaToMHbIE CIUPTHI. DTUIICHTJIMKOJIb U TJIUIEPUH: CTPOCHHE, (HHU3HUECKIE
U XUMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMH METAJUIAMH,
KaueCTBEHHAsl peakius Ha MHOTOATOMHBIE CIUPTHI). [lelicTBHEe Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIIMOEpHUHA U STUJICHT JIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJICKYJbl, (U3MUYECKHE W XUMHUYECKHE CBOMCTBA.

Toxcuunocts ¢enoia. [Ipumenenue penomna

3.3

Anbaerunibl ¥ KeToHbl. DOopMabIETH I, alleTadbACTH/l: CTPOCHHE, (PU3UIECKUE
U XUMHYECKHE CBOWCTBAa (pEakIWH OKHUCICHHS W  BOCCTAHOBJICHUS,

KauyeCTBEHHbBIE PEaKI1H), OJIyYeHUE U PUMEHEHHE

3.4

OaHOOCHOBHBIE MpeJeNibHble KapOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYyCHAsl
KUCJIOTHI: CTpOeHue, (pU3NUecKue U XMMUYecKhe CBOMCTBa (CBOMCTBa, oOImiue
JUIA KJlacca KHUCIOT, peakius STepuuKaluu), MOJTydYeHHUEe U TpUMEHEHHE.
CreapuHOBast ¥ OJICMHOBAs KUCIIOTHI KaK MPEACTaBUTEIHN BBICIIUX KapOOHOBBIX

KUCIIOT. Mblla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3QHUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIOKHBIX
adupoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonoruueckas posb

KUPOB

3.6

VYraeBoJibl: COCTaB, KiacCU(UKALUA YIIEBOJOB (MOHO-, M- U MOJUCAXAPHU/IBI).
I'moko3a — mpocTedmmii MOHOcaxapHJl: OCOOEHHOCTH CTPOEHHS MOJIEKYJIBI,
¢u3nyeckue M XUMHUYECKUE CBOICTBAa (B3aMMOJEHCTBHE C THMJIPOKCHIOM
meau(ll), okucnenue amMMuayHbIM  pacTBopoM  okcupa  cepebdpa(l),
BOCCTAHOBJICHHE, OpO’KEHHUE TIIFOKO3bI), HAX0XKJICHUE B MPUPO/JIE, IPUMEHEHUE,
6uonornyeckas posib. @orocunrte3. Ppykro3a Kak U3oMep Iioko3bl. Kpaxman

" OCJUII0JI03a KaK NMPUPOAHBIC MMOJIMMEPHI. CTpOeHI/Ie KpaxmMalia 1 OCJITIOJIO3EbI.
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dusznueckue M XMMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJu3, KaueCTBEHHas

peakIus ¢ H0JI0M)

A3oTCcoepKale OPraHndeCKUe COCAMHEHUS

4.1

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHuveckue coenuHeHus. Ousndeckue u
XUMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mpuMepe riuiuHa). buosoruueckoe

3HAYCHHUC aMHHOKHCJIIOT. HGHTI/IIII)I

4.2

benku kak mnpUpoAHBIE BBICOKOMOJIEKYNIApHBIE coeauHenus. IlepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBA OEIKOB:

TUAPOJIN3, ACHATypalus, KaAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BbICOKOMOJIEKYIIIPHBIE COETMHEHUS

5.1

OcCHOBHBIE TIOHSTHSI XMMHUH BBICOKOMOJICKYJSIPHBIX COCJIMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE  3BEHO, CTENEHb  MOJUMEPU3ALMHU,  CPEIHSSA
MOJIEKyJsipHasi Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYIISIPHBIX

COG)II/IHGHI/Iﬁ — NOJIMMEpHU3alnA U INOJIMKOHACHCAIHUA

5.2

SKCHepI/IMeHTaJ'IBHI)Ie MCTOABI HM3YUYCHUA BCIHICCTB HU HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHE C O6p33HaMI/I MNpUPOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH,

rmacTMace, kaydykos. [losydeHre CHHTETHYECKOTO KaydyKa U Pe3UHbI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUH

1.1

XUMHUYECKUH 3eMeHT. AToM. SIapo atroma, H30TOMbI. DJIEKTPOHHAsI 000JI0UKA.
DHepreTHyecKrue YPOBHH, OYPOBHU. ATOMHbIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOenHoCTH pacnpeneneHus 3JIeKTPOHOB M0 OpOUTANISIM B aTOMaX JIEMEHTOB

HEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHAS KOH(MUTYpALIHsI aTOMOB

1.2

[Tepuoauueckuii 3akoH u Ilepuomnuueckas cucTeMa XUMHUYECKHUX SJIEMEHTOB
JI.1. MenneneeBa. CBs3b IEPHOIUICCKOTO 3aKOHA U [leprnoanueckoil cucTeMbl
xumMudeckux 3nementoB JI.M. MenaeneeBa ¢ COBpEMEHHON TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTHM H3MEHEHUS CBOMCTB XMMHUYECKUX DJJIEMEHTOB U
00pa3yeMbIX UMM TPOCTBHIX M CIOXKHBIX BEIIECTB IO TPYIINaM MU MEepUOJIaM.

3HadeHue NEepUoOaANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOGHI/Ie BEIIECTBA. XHMHYECKass CBI3b. BHABI XHMHUYECKOM CBS3HU
(KOBaJ'IeHTHaH HCMIOJIAIpHAsA MW TOJIIpHAsA, HWOHHAJd, MeTaJ’IJ’II/I‘IeCKaH). Hownsr:
KaTUOHBl M aHHOHBI. MexaHH3MBI 06pa30BaH1/151 KOBAJICHTHOM XMMHYECKOM

cBs3U (0OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). BoopoaHas cBs3b
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1.4

Banentnocts. DnekTpooTpuniarenbHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTBa. THUIbI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOHCTBA
BEUIECTB OT THIIA KPUCTAIMYECKOM pemérku. [loHsTHE O IucnepcHbIX
cucremax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOphl. MaccoBast 10151 BellecTBa B

pactBope

1.6

Knaccudukarus HEOPraHUYECKUX COCMHEHUH. Homenknarypa

HCOPraHN4CCKUX BCUICCTB

1.7

Xumuyeckass — peakuus.  Knaccudukamus — XMMHYECKHX — peakuMii B
HEOPraHMYeCKON U OpPraHM4eCcKoN XUMHH. 3aKOH COXPaHEHMsI MacChl BEIECTB,

3aKOH COXpaHCHUA U PCBpAICHUA SOHEPTUHN ITPHU XUMHUYCCKHUX PCAKIIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (PaKTOPOB

1.9

OOpatumbie peakiuu. XUMUYECKoe paBHOBecwe. DaKTOPHI, BIMSIONME Ha

cocTostHME XuMuueckoro pasHosecus. [Tpunnun Jle [larense

1.10

OnekrponuTrdeckas auccormanus. CuibHbIE U ciabbie anmekTponuThl. Cpena
BOJHBIX PACTBOPOB BEINECTB: KHUCJas, HEUTpanbHas, IIenovHas. Peakiuu

HOHHOTO 0OMEHa

1.11

OKHUCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hewmerannsl. [Tonoxenne HemeTawioB B [leproauyeckoil cucTeMe XUMHYECKUX
anemenToB JI.MI. MenneneeBa 1 0COOEHHOCTH CTPOEHUsSI aTOMOB. DU3HUYECKUE

CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAJIOB (HAa MpUMEpPE KHUCIOpOAa,

cepsl, hochopa u yriepoaa)

2.2

XUMHUYECKUE CBOMCTBA BAXXHEWIIMX HEMETaUIOB (TaJOT€HOB, CEphl, a30Ta,
dbocthopa, yraepoma W KpPEeMHHs) W HX COCIMHEHHH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIMX KHUCIIOT, BOJOPOJHBIX coenuHeHwmit). [IpumeHeHne

Ba)KHEHIIINX HEMETAIJIOB U MX COCI[I/IHCHI/Iﬁ

2.3

Mertannel. IlonoxkeHue MeTajioB B HepuonuquKoﬁ CUCTEMC XHMHUYCCKHUX
3JICMCHTOB I[I/I Menpeneena. Ocobennoctu CTPOCHHA SJICKTPOHHBIX 000J10Y€EK
aTOMOB MCTAJJIOB. O6H_[I/Ie (1)I/I3I/I‘16CKI/IC cBoicTBa MetaioB. CriaBbl METAJIOB.

9HeKTpOXHMI/I‘{eCKHﬁ pax HaprDKeHI/II\/'I MCTAJIJIOB

2.4

XVUMUYECKHE CBOMCTBA BaXHEHIIMX METAJIOB (HATpUM, Kajuil, KajbIIHii,
MarHuii, alfOMMHUN, IIMHK, XpOM, XKeJe30, MeJb) U UX coeauHeHuil. Ooiue

CITIOCOOBI MOJIY4CHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6LITy 1 TCXHHUKC

2.5

I'enetnueckas cBs3b HCOPTaHNYCCKUX BCIICCTB, IPUHAJICKAIIUX K PA3JIMYHBIM

Ki1acCaM
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XUMHS U )KU3Hb

3.1

Ponp xumuu B 00Oecne4eHHWH SKOJIOTHYECKOH, DHEPreTUYECKOW W IHIICBOU
0€30MacHOCTH, Pa3BUTHH MEAUIUHEI. [[oHATHE 0 HAYYHBIX METO/AaX MO3HAHUS

BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnenust 06 0OMUX HAYIHBIX MPUHIIAIIAX TPOMBIIUICHHOTO MTOJTY4SHUS
BOKHEHIIMX BEUIECTB. YEIIOBEK B MUpPE BEIIECTB U MATEPUAJTIOB: BAKHEUILINE
CTPOUTEIIbHBIE MaTE€pUAJIbl, KOHCTPYKIMOHHBIE MAaTepHalibl, KPACKu, CTEKJIO,
KepaMuKa, MaTepuayibl JJis JIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U

MUHEpaJIbHbIE y100peHus

3.3

XuMHsi U 37I0POBbE HYEJIOBEKA: TMpaBUiia MCIOJIB30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia OE30MaCHOTO HCIOJIB30BAHUS IpenapaToB OBITOBOM

XHNMHHU B HOBCC}IHCBHOﬁ KU3HU
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

» Xumus, 10 kmace/ Tabpuensia O.C., Octpoymos U.T'., CiiankoB C.A. AKoHepHOE
obmectBo «M3marenscTBo «IIpocBerieHne»
* Xumus, 11 xknacc/ IN'abpuensa O.C., OctpoymoB U.T'., CnaakoB C.A. AKIITMOHEPHOE

obmectBo «M3natenbctBo «IIpocBerienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. O.C I'abpuensa. «IIporpamma kypca xumun 1st 8-11 kimaccoB o011e00pa3oBaTEIBHBIX
yupexaeHuii». M.: Ipoda, 2011.
2. O. C. T'abpuensn, U. I'. OctpoymoB «Xumus. Metoauueckoe nocodue. [TpodunbHbIit

ypoBeHs. ( M.: [Ipoda, 2006.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://m.edsoo.ru/ff0d26ca
http://school-collection.edu.ru

http://fcior.edu.ru
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