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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XUMHHM Ha YypOBHE CpeAHEro oémero obpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 ob6pa3oBanuu B Poccuiickoi
Denepanumny, TpeOOBaHUMN K pe3y/IbTaTaM OCBOCHHUS (esiepatbHOil 00pa30BaTeIbHON MPOrPaMMbl
cpennero  obmero oOpaszoBanms (DPOII  COO), mnpencraBineHHblx B DenepanrbHOM
rocymapcTBeHHOM oOpaszoBareinbHoM crangapre COO, ¢ yuérom KoHmenmuu mpenoiaBaHus
yuebHoro mpeamera «XuMHs» B 00pa3zoBaTeNbHBIX opraHuzauusx Poccuiickoit ®enepanuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX IOJIOKEeHUN «CTpaTeruu
pasBuTHusl Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon n0 2025 roma» (Pacnopsbkenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0B K pa3padOTKe MPOrpaMMBbI [0 XUMUH, K OMPEIENICHUIO O0IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUSI OOYUAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUs
st 10-11 kimaccoB Ha 6230BOM ypOBHE COCTaBWIIM KoHIeNTyanbHbIe nonoxenuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pPe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe oOpa3oBaHHME, TIOJIY4aeMO€ BBITYCKHHKaMU  00mIeo0pa3oBaTenbHOIM
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM dacThlo HX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJbl, (HOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTyphl YEIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO U MPUPOAHON cpeje.
Peamusyercs xumudeckoe oOpa3oBaHuWe OOydYalOUIMXCS Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHus cpeCTBAaMU y4eOHOro mpeamera «XUMHs», COACpKAHUE U MOCTPOSHUE KOTOPOTO
onpezeNieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(puKd HayKu XUMUHU, €€ 3HAYeHUs B
MO3HAHUU NPUPOIBI U B MaTEpUANbHOM >KM3HM OOLIECTBa, a TakXke ¢ y4€TOM OOIuX Ieneil u
NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro OoOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KakK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYI0 poJib B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/JIaHUM HOBOM 0a3bl MarepHalbHON KylnbTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMUpOBaHNE PALMOHATILHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroleM MUpPE KaK O €MHCTBE MPUPO/IbI U YelIOBeKa, KOTOpoe (POPMUPYETCS B XUMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOAEHUCTBYS C IPYTMMU €CTECTBEHHBIMU HayKaMU, XUMUS CTajla HEOTHEMIIEMOM
YacThl0 MUPOBOU KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEHIHOTO TPYyJa U >KU3HHU KaXKIOTro
wieHa oOmiectBa. CoBpeMeHHass XMMHsS Kak Hayka co3ujaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUI HampaBjeHa Ha pELIeHHE TJI00albHBIX MPOoOJeM YCTOHUMBOrO pa3BUTHUA
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTMYECKON 0€30MMaCHOCTH U OXPaHBI
3/10pPOBBA.

B coorBercTBHM ¢ 0OOmIMMH LENMU M TPUHLUIIAMHU CpeIHEro oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kinaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4aromiuxcs, HEOOXOIUMYIO UM JUIS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKJIIOUEHHUS B KHM3Hb COLMYMA,
MPOJOKEHUSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocCTaBISIFOIIMMHU PpeAMETa « XUMUS» SBISIOTCS 0a30BbIe KypChl — «OpraHudeckast XHMHEs
u «OO011as ¥ HeopraHUYecKast XUMHUsI», OCHOBHBIM KOMITOHEHTOM COJICpKaHHS KOTOPBIX SBJISIOTCS
QQHQBLI 0a30BOI HAVKH: CHCTEMA 3HAHUM 110 HEOPTaHUYECKOH XUMHH (C BKIIIOYCHUEM 3HAHUH U3

XI/IMI/II/I 51 ograﬂnqecxoﬁ xuMu. QppMUpPOBAHUE TAHHON CUCTEMBI 3HAHHUI MPU U3yUYECHUHN
Q %@MC MOKHOCTh PaECMOTPEHHUSI BCEIr0 MHOT000pa3usl BEIIECTB Ha OCHOBE
H1H§11:I%H$ITlI-/IIg V%ﬂ(% W TCOPUN XUMUHY.
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CrpykTypa coaepxkanust KypcoB — «Oprannyeckas xumus» u «O0mas 1 HeopraHudyeckas

XUMU» chopMHUpOBaHA B MpOrpamme Mo

XHUMHUHU HAa OCHOBC CUCTCMHOI'O IMOJAXO0Ja K U3YUCHUIO

yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BeEIleCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JCKTPOHHBIX MPEJICTaBICHUNA O CTPOCHUH BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMHUU MOJIy4aroT

pasBUTHE C(POPMHUPOBAHHBIE HA YPOBHE

OCHOBHOTO 0011ero 00pa3oBaHUs MEpBOHAYAIBHBIC

MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Toq HOBBIM yIJIOM 3peHHsS B TIpeaMere «XuMus» 0a30BOTO YPOBHS paccCMaTPHBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHS TEOPETHUSCKUN MaTepuan u

q)aKTonoquecxne CBCACHHA O BCHIICCTBAX

U XUMHYECKOU PCaKIru. TaK, B HaCTHOCTH, B KYypCC

«O0mas 1 HeopraHu4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3UIHH,
riry0Xe TMOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o

OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs

nononHsercs B Kypcax 10 wu 11

KJIaCCOB  JJICMCHTAMH  COACPIKAHUA, HMCIONIMMU

KyJbTYpPOJOrMYECKU M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aUMOCBSI3M XUMHUH C JPYTMMM HayKaMH, pAaCKpbIBAIOT €€ poJib B I03HABAaTEIbHOU U

HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

CHOCO6CTByIOT BOCIIUTAHUIO YBAXCHUS K IPOLECCY

TBOpYECTBA B obOnactu TCOPHUU N MPAKTUYICCKUX HpI/IJ'IO}I(eHI/Iﬁ XUMHH, TIOMOT'AalOT BBIITYCKHUKY
OpUCHTHUPOBATHCS B O6IJ.ICCTB€HHO U JIMYHOCTHO 3HAYHUMBbIX npo6neMax, CBA3aHHBIX C XHMHeﬁ,

KPUTHYCCKN OCMBICIIMBATDH I/IH(bOpMaIII/IIO

U NPUMEHATH €€ NI MOIOJHEHUS 3HAHUMW, pelIeHUs

MHTEJJIEKTYaTbHBIX U JKCIEPUMEHTAIBHBIX HCCIEeIOBATENbCKUX 3a/ad. B 1ernoM conepkanue
yaeOHOro mpeaMeTa « XUMUSD TAaHHOTO YPOBHS M3yUEHUS OPHCHTUPOBAHO HA ()OPMUPOBAHUE Y
00y4JaroIXCcsi MUPOBO33PEHUYECKON OCHOBBI /7Sl MOHUMaHUS PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE EAMHCTBO HEOPTAHWYECKOTO W OPTaHMYECKOr0 MUpPA, 00YCIIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, IO3HABAEMOCTh MIPUPOIHBIX SBICHHUH MyTEM dKCIIEPUMEHTA
U pEIICHUS TPOTHBOPEYHMA MEXKTy HOBBIMH (PaKTaMH W TEOPETUYCCKUMHU IMPEAMOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH HKOJIOTMYECKUX MPoOJieM, a Takke MmpodieM cOepeskeHus
YHEPTETHYECKUX PECYPCOB, CHIPhS, CO3AHMS HOBBIX TEXHOJIOTHIA U MaTEPHAIIOB.

B nutane perienus 3a1a4 BOCIUTaHUS, PA3BUTHUS M COIIMANTU3ALINN 00yYarOIINXCs IPUHATHIE
MPOrpaMMOM TI0 XUMHH TOJIXOABl K OIPEICICHUIO COJCpKAaHUS W TIOCTPOSHUS IpeaMeTa
pelycMaTpuBaloT (POPMUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX ACWCTBUIA, MMEIOIUX 0a30BOe
3HAYCHHUE IS PA3JIMYHBIX BHJIOB JIEATCIBHOCTH: pEIICHUs MpoOjieM, TOWCKa, aHalu3a |
0o0paboTku uHPOpMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HACCIIEN0BATEIBCKOM IeITEILHOCTH, 3aHNMAIOIIEN BaXKHOE MECTO B IIO3HAHUN XUMUM.

B IMMPAKTUKC NPCIIOJAaBaAHUSA XUMHUHU K

Ha YPOBHE CPEIHETO 0011IeT0 00pa3oBaHus,

aK Ha YpOBHE OCHOBHOT'O 00Ilero o0pa3oBaHus, TaK U
IIPH OTPEJEIIEHNN COJePKATEIbHON XapaKTepUCTUKU

LHejied M3y4YeHUs MpeAMETa HANpaBICHUEM IEPBOCTEINEHHONM 3HAYMMOCTH TPAJAULUOHHO
npu3Haércs (QopMUpOBaHHWE OCHOB XHUMHUYECKONW HAyKM Kak 00JIacTU COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOMN AEATEIIbHOCTH YEI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU
KyJabTypbl. C METOJMYECKON TOYKHM 3PEHUS TAaKOW MOJXOJ K OMPENEIICHHUIO IeJIel H3y4eHUs

pe MeTa SIBJISIETCS BIIOJIHE OIPABIAHHBIM.
J'IaCHO HHOM TQUKE 3pPEHHUS T)
Q 6a3&;%M Fygg E‘A%-”-W% ﬁl_lén;HOTCH
[ )

O MI/I OBaHI/Ie CHUCTEMbI XMMHNUYCCKHX 3H
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3aKOHBI U TEOPUU XUMUH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE Y [IOHUMAHUE CYLIHOCTH AOCTYIHBIX
0000111eHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJIGHHE C HCTOpUEH HX pa3BUTUSA U
CTaHOBJICHUS;

(dopMHpoBaHHE M pa3BUTHE MPEJICTABICHUI O HAyYHBIX METOJaX II03HAHMS BELIECTB U
XUMHUYECKHX PpEaKIHid, HeOOXOAUMBIX JUIsI TPUOOPETEHHUST YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEUICCTB U XUMUYECKUX SABICHUI, UMEIOLINX MECTO B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHON
YKU3HU;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUII 0€301IacHOr0 00pAaIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atuM, comepkarenpHasi XapaKTepUCTHKA LENeH U 3a4a4 U3Y4YCHHs NpPEeaMeETa B
IIporpaMMe 1o XMMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUM C HOBBIMU ITPUOPUTETAMHU B
cucreMe cpeaHero oouiero oopazoBanus. CeroHs B IpenojaBaHMM XMMHUU B OOJIbIIEH CTENEHU
OTIAETCS MPEANOUYTEHUE IPAKTUUECKON KOMIIOHEHTE CO/IEP KaHUsI O0yUEHUs, OpPUEHTUPOBAHHOM
Ha MOATOTOBKY BBIMYCKHUKa 0011e00pa30oBaTeIbHON OpraHu3aluy, BIAACIOIIEro He HabopoM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSMH AKTUBHOTO
NIOJIyYEHUs 3HAaHUHM U IPUMEHEHMS UX B PEaJIbHON XKU3HU JJIs PEIIECHUS IPAKTUYECKUX 3a/a4.

B cBa3u ¢ aTMM mnpu u3ydeHMH npeaMera «XHUMHsS» JOMHUHUPYIOIIEE 3HauCHHE
nproOpeTaroT TaKKue LENU U 331a4u, KakK:

ajanTanys 00yJarnmxcs K yCIOBUSM JUHAMUYHO PA3BUBAIOIIETOC MUPa, (HOPMUPOBAHHE
UHTEJUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TNPUHSATUIO TPAMOTHBIX PEHIEHUH B KOHKPETHBIX XU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELUIECTBAMM U UX IPUMEHEHHEM,;

dopMupoBaHue y OOy4YalOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHILIUN),
UMEIOIMX YHUBEPCAIbHOE 3HAaYCHUE JUIS PA3JIMYHbIX BUIOB JEATEIbHOCTH: PELIeHUs MpolieM,
MOMCKA, aHaimu3a W 00padoTku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JESATEIIBHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B IIO3HAHUU XHUMHH, & TAKXKE U1 OLIEHKH C
MO3UIUI IKOJIOTHYECKON 0€30ITaCHOCTU XapaKTepa BIMSHUS BELIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpPTraHu3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN
0o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOATENbHO IMPHOOpETaTh HOBbIE 3HAHHUS IO XHMUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl IOMCKA U aHAJIKM3a y4eOHOH M HayYyHO-MOMYJIIPHON MHPOPMAIIUN XUMUYECKOTO
COJIepKaHuUs;

(dopmMHpoBaHUE U pa3BUTHE Y O0YUAIOMIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIICHHS,
HAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOO0XOAMMBI, B
YaCTHOCTH, IIPY MJIAHUPOBAHUU U ITPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIMTAHUE y 00y4aroumxcs yoekIEHHOCTH B T'YMAHUCTUYECKOM HAIPaBI€HHOCTH XUMUH,
e BaKHOW pOJM B PEUICHUU TMOOAIBHBIX MPOOJIEeM palMOHAIBHOIO MPUPOJOINOJIB30BAHMS,
MOTIOJHEHUSI SHEPTreTHUYECKUX PECypCOB M COXPAHEHMsI MPHUPOJHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpEeHOT0 OTHOIICHUS K IPUPOJIE U CBOEMY 3[I0POBbIO, @ TAKXKE MPHOOPETEHNUS
OTIbITA UCIIOJI30BAHUS MOJYUYEHHBIX 3HAHUH JUISl MPUHATHS TPAaMOTHBIX PEIIEHU B CUTYyalMsIX,
CBSA3aHHBIX C XMMHUYECKUMH SIBJICHUSMHU.

B ydeGHOM miaHe cpemHero o0iiero oopa3oBaHUsS MpPeaMeET «XHUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMEeTHOI obnacTu «EcTecTBeHHO-HAYUYHbIE TPEIMETHI.

OO01ee 4MCIO YacoB, OTBEACHHBIX ISl M3y4EHUS XUMUU, Ha 0a30BOM YpOBHE CpPEIHETO
obmero odbpazoBanms, coctasisieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henenro), B 11 kimacce
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COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHNYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYECKOH XUMUM

IIpeamer oOpraHMYeckod XUMHUHU: €€ BO3HHUKHOBEHHME, pa3BUTHE U  3HAYCHHUE
B II0JIy4YE€HUH HOBBIX BELIECTB U MaTEpUasoB. Teopus CTPOCHUs OpPraHMYECKUX COCOUHEHHU A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omomnorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCOUHEHHUSAX — OJMHApPHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o kiaccuUKaluu OpraHMuecKux BeniecTs. HomeHknatypa opraHmueckux
coeMHEeHUH (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENIEH KJIaCCOB
OpPraHUYECKUX BEILECTB.

OKCHEepUMEHTAIbHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIJIEHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPH HarpeBaHUH (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTHYECKMH pAx. MeTraH m 3TaH — mpocTeiimmne
NPECTaBUTEIN ATKAHOB: (PU3MYECKHEe K XUMUYECKUE CBOWCTBA (peaKIuy 3aMeIeHHsI K TOPEHUS),
HaXO0XJICHUE B IPUPOJIE, TOTYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psiA. DTUIEH U IPONWIEH — IMpocTeiine
IPEJCTaBUTENIN AaJKEHOB: (U3MYECKHE M XHUMHUYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIIEHUS U MOJIMMEPHU3aLlNN ), TOTYy4eHUE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKMH psA. ALETHIeH —
NPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XMMUUYECKHUE CBOWCTBA
(peakuu ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJTyYSHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHHe, (U3MUYECKHE W XHUMUYECKHE CBOMCTBA (peakuuu
raJJoreHUPOBAaHUS M HUTPOBAHUS), TOJY4YeHUE M TpUMEHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuveckue ceoucmea (peakyuu 2ai02eHupPoOsanus U HUmpo8anus), noiyieHue u
npumenenue. TOKCHYHOCTE  apeHOB.  ['eHeTmdeckas  CBSI3b  MEXKIY  YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKM YIIIeBOIOpoJoB. Ilpupoanblil ra3 U nmonyTHele HE(TAHbIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KataauThuueckuit), mmponus. Ilpogykrel mnepepa®oTku  HedTH, HUX MpPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

OKCepUMEHTAIbHbIE METOJIbl M3YYEHHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMIJIEHHE C
o0pa3laMu MiIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOAOPOJOB U TallOT€HONPOU3BOIHBIX, IPOBEIEHUE IPAKTHUUECKON pPaboThI:
MIOJIyYEHUE 3TUJIEHA U N3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3a1auu.

Bbuncienuss mo ypaBHEHMIO XHMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBA
MCXOJIHOTO BEIIECTBA WM IPOAYKTA PEaKIIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN ITPOJYKTOB PEAKIUN).

/—KMMWWWKHE COeTMHEeHHSI
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MHOroaToOMHbBIE CHUPTHL. JTWICHTJIUMKOIb U TIUIEPUH: CTpOeHHe, (u3nuecKkue Hu
XMMHYECKHE CBOMCTBA (B3auMOJeCTBUE CO MIETOYHBIMHI METaJlJIaMU, Ka4ueCTBEHHAsI peaKiys Ha
MHOIOaTOMHbIE cIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpuMeHeHue riaunepuHa u
STUJICHIJIAKOJIA.

@DeHoII: CTPOCHUE MOJICKYJIBI, (PU3NUECKUE U XUMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue penomna.

Anpnerunsl U kemonvl. DopManbIeTuia, aneTaIbICTHI: CTPOCHUE, (PHU3MUECKUE W
XMMHUYECKHE CBOMCTBa (peakluu OKMCIEHHS W BOCCTAaHOBJICHHUS, KAaYE€CTBEHHbBIC PEaKIUH),
IIOJIy4eHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE NpefieibHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHAsA M YKCYCHasl KUCIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, 00IIHE IS KJlacca KUCIIOT, PeaKIus
TepupUKalM), MoldydeHue u mnpuMmeHeHue. CTeapuHOBas U OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

Crnoxnble 3UpPbl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xupos. IIpumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYrneBoasl: coctas, Kiaccu(UKays yrieBoaoB (MOHO-, TU- U moymcaxapusl). [mokosa —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(ll), okucnenue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHUE TJIOKO3bl), HAXOXKICHHE B MNPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemironosa kKak npupofssle noiauMmepsl. CTpoeHue Kpaxmajaa U LEeJUIFJIO03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaueCTBEHHAs peakLus ¢ HOJI0M).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MPEBPALICHUI: INPOBEICHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
peaKkIMKU OJTHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM wmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelctBue rmuepuHa c rugpokcugoMm menu(ll)), anbaermnnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcunom meau(Il), B3aumopaeiicTie kpaxmainia
C MOJIOM), IPOBEICHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOU KHCIIOTHI.

PacuérHblc 3a1a4u.

Bolunicnenuss mo ypaBHEHMIO XHMHMUYECKOM peakluu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIEeCTBA WIIM MPOIYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WIIN MIPOJYKTOB PEAKIUN).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHI Kak aM(poTepHble Oprannueckue coequHenus. dusnueckue u XUMUYECKHE
CBOWCTBA aMHUHOKMCJIOT (Ha mpuMmepe TINUIMHA). buonmormueckoe 3HaueHHE aMHHOKHUCIOT.
IlenTuaer.

benku kak mpuUpoOIHBIE BBICOKOMOJIEKYJSPHBIE coequHEHMs. [lepBuuHas, BTOpUYHAs U
TpeTuyHasi CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIM3, IeHATypalus,
Ka4eCTBEHHBIE pEaKIIUi Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M UX MPEBpALleHU: HAOMIOACHHE U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HArpeBaHWUHU, ILIBETHBIE
peakiuu OEIKOB.

BbicoKkOMO/IeKYJISIDHBIE COEIMHEHHU S

OCHOBHBIE TOHSATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHN, CPEOHSAS MOJIEKyJspHass Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — IOJIMMEPU3ALMS U MIOJTUKOHACHCALUS.

3KcnepHMeHTaanHe METOQJIBL I/I3X;{GHH5{ BEIIIECTB U UX HpeBpalgeHm"I: O3HAKOMIJICHHE C
06pa3 aM DOJIHBIX U I/IcElyCCTBeHHLIx BOJIOKOH, IJIACTMAcCC, Kay4yKOB.
ﬂ‘illﬁfe’ , Jﬁ}@w% .
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Peanu3zanus MeXIpeIMETHBIX CBs3ed NMpU M3Yy4EHHM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU AJIs1 OTJIEIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1e ecTeCTBEHHO-HAay4yHble IOHATHUSA: SBJICHHUE, HAY4HbIM (akT, Tumoresa, 3aKoH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®uznka: Matepusi, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, JHEPIe€TUUECKUN YPOBEHD,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BEILIECTBA, (PU3MUECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHMUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, YIrIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepasibl, FOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuuieBble NPOAYKThI, OCHOBBI PallMOHAIBHOIO MUTAHMSI, MOIOILIUE CPE/CTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHHU

XuMHUECKUH aneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTuYecKkue YpoBHHU, TOyPOBHU. ATOMHBIC OpOHTAIH, S-, P-, d- ameMeHThl. OcoOeHHOCTH
pacripesie/ieHus] IEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLUs aTOMOB.

ITlepuognueckuit 3akoH u Ilepuogudeckass cucrema XUMUYECKUX 23ieMeHTOB [l
U. MenneneeBa. CBsi3p mnepuogudeckoro 3akoHa M Ilepuoaumdeckoil CHUCTEMBI XUMHYECKHX
anemeHToB JI. 1. MeHneneeBa ¢ COBPEMEHHOI TEOpPHEN CTPOEHMS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyNIaM U nepruojam. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKash CBs3b. Buabpl XumMudeckod CBSI3U (KOBaJIeHTHAast
HEMoJIsIpHasl U TOJIsIpHAas, WOHHAsA, MeTaJulMyeckas). MexaHu3Mbl 0Opa30BaHUsI KOBAJIEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTB.
DneKTpoOoTpULATENBHOCTh. CTEeNEeHb OKUCIEHNs. IOHBI: KAaTHOHBI ¥ aHUOHBI.

BemiectBa MONEKyJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 qucnepcHBIX cucreMax. MICTMHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBast 10
BEILIECTBA B PaCTBOPE.

Knaccugukaius Heopranndeckux coeJuHeHnil. HoMeHkaTypa HeopraHmyeckix BEIecTB.
I'eneTnyeckas CBA3b HEOPraHWYECKHUX BEIIECTB, IPUHAMIECKANIUX K PA3IMYHBIM KIIACCaM.

Xumnueckass peakinus. Kraccudukanus XUMHUECKHX peakIUii B HEOPraHUYECKOW WU
OpraHNYEeCKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHMs U NPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMble peaKUu.
Xumnueckoe paBHoBecHe. DaKTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas nuccoruanus. CuibHble U ciadble 3JeKTponuThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJTOYHAs.

OKHCINTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUY.

/

DKCIIEPHMEHTAIBHBIE METO/bI M3YYeHHsl BEIECTB U WX IIPEBPAIICHUIA: JIEMOHCTpALIUS
Ta6M(Y<M BW?%CTeMa xuMmyueckux sneMeHtoB [l WM. MenneneeBay, n3ydyeHue

M%E%EPO ou noﬂ%ﬁ%nnqecxnx PEmETOK, HaOJII0ICHUE
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IIPUCYTCTBUM  KAaTalM3aTOpa, OINPENEICHUE Cpeabl pPacTBOPOB BELIECTB €  IIOMOLIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, peaklMM MOHHOTO OOMEHa), MPOBEACHNE NPAKTUYECKON paboTh
«BrnusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUNY.

Pacu€rHble 3aaun.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUSA «MACCOBAst A0S BEILIECTBAY.

Heoprannveckass xumus

Hewmeramnsl. [Tonoxxenue Hemeramuios B [lepuoanueckoi cCUCTEME XMMUYECKHUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOCHHOCTH CTpOCHHsI aTOMOB. (DU3WUYECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponusi HeMeTa/UIoB (Ha MpuMepe KUCIopoJia, cepsbl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, (ocdopa,
yriepoja U KpeMHHUs) U UX COeTMHEHUH (OKCUIO0B, KUCIOPOACOAEPKAILUX KUCIOT, BOJOPOIHBIX
COCTMHEHU).

[TpuMeHeHne BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meramioB B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. OCOOEHHOCTH CTPOCHMSI 3JIEKTPOHHBIX 000JI0ueK aTOMOB MeTaioB. OOmue
¢uznueckue cpoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUECKUN psifl HANpsKEHUM
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUMl, KaJlui, KaJdblUid, MarHui,
QIIOMUHUH, [UHK, XPOM, XKeJe30, Me/lb) U UX COCTUHECHUH.

O6mme crocoObI oTyYeHusI MeTaJUIOB. [I[puMeHeHrne MEeTasIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M MX MNPEBPAICHUN: H3YyYEHUE
KOJUIeKIMU «MeTaibl U CIUIaBbl», 00pa3L0oB HEMETAUIOB, PELIEHHE SKCIIEPUMEHTAIbHBIX 3a/a4,
HaOJIOZIGHUE W OINHUCAHHE JIEMOHCTPAL[MOHHBIX W J1IADOPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHUE
TUAPOKCHUIA ATFOMUHHUS C pAaCTBOPAMM KHUCIJIOT M LIEJIOYEH, KAUECTBEHHBIE PEAKIIMHA HA KaTHOHBI
METaJlIoB).

PacuérHeble 3a1aum.

PacuéTsl Maccel BemiecTBa UM 00bEMa ra3oB O U3BECTHOMY KOJMUYECTBY BEILIECTBA, Macce
W1 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumuu B 00ecrieyeHUH 3KOJIOrMYECKON, SHEPreTHUECKOM U MUIEeBOi 6e30macHOCTH,
pa3BUTUU MeAULIUHBL. [IoHSATHE 0 HayUHBIX METOaX MO3HAHUS BEILECTB M XUMUUYECKUX PEaKIUil.

[TpencraBienus 06 0OMIMX HAYYHBIX TPUHIMIIAX TPOMBIIIJICHHOTO MOJYyYeHUs BaKHEHIINX
BEIIECTB.

YenoBek B MHUpPE BELIECTB U MaTEpUAJIOB. BAKHEHIIME CTPOUTENBHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTEepHalIbl, KPACKH, CTEKJIO, KepaMHKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUsI.

XUMHS U 370pOBbE YEIOBEKA: IPAaBHJIa HCIOJIB30BAaHUSA JIEKAPCTBEHHBIX IIpENaparos,
IpaBuia 6e301macHoro MCII0JIb30BaHUs IIpenapaToB OBITOBOM XUMHH
B [TIOBCETHEBHOM KU3HH.

MeXnpeaMeTHbIE CBS3H.

Peanuzarus MexXnpeIMeTHBIX CBsI3el MPU W3y4eHUH oO1el U HeopraHuueckoi xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TakK
W TIOHATHH, SBISIFOIIUXCS CHCTEMHBIMH JUISI OTACNIBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOTO
LUKJIA.

OO611re ecTeCTBEHHO-HAYYHbIE TIOHATHSA: HayYHBIH (DaKT, rUnoTe3a, 3aKOH, TEOPHsl, aHAJIN3,

CHUHTE3., K.]IElCCI/Igl!I/IKagI/ISIa INECPpUOANYHOCTD, HaGHIOIIeHI/Ie, SKCIICPUMCHT, MOJACIIMPOBAHUC,

U3MEPEHNE ﬂBJ_IreHHe. o
Q NERY S%EJ;ONE%%EAA I’%élpmﬁ, Maccaj aroMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, HMOH, W30TOII,
pg,I[I/I%gKTI/IBHOCTB, M Kyn£l'gHepreTqu CKUH ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
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Buonorusi: kimeTka, opraHusM, 3KocUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomorus: XMMHYecKasi IPOMBIIIUIEHHOCTh, METAJUTYPIrHsl, IPOU3BOACTBO CTPOUTEIbHBIX

MaTcpuraiosB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, nuicBasa MPOMBIIIJICHHOCTD,
(bapMaHeBTI/ILIeCKaH IMPOMBIIIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHUYCCKHUX nperaparos,
MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcepuraioB, SJICKTPOHHAsA MMPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOI'NH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHUS OOYUYaIOIIUMUCS MPOrpaMm
cpeaHero oOmero odpazoBaHHs (JIMYHOCTHBIM, METAlpeAMETHBIM M MpeaMeTHbIM). HaydHo-
METOJUYECKOW OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHS MPOrpaMm
CpeaHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-ICATEITbHOCTHBIN MTOIXO/T.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYPE IHUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETA «XUMUS» Ha YPOBHE CPETHETO 001Ero 00pa30BaHus BbIIEIICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKON TpakIaHCKOW HACHTHYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIMYMe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUW JHMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIUXcs PYKOBOJICTBOBATbCS B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3oBaHus;

HaJIMYue TPABOCO3HAHMS HKOJOTMUYECKON KYyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HEHHBIE JIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MTpeMeTa « XMMUS» IOCTUTAl0TCS B €AMHCTBE yUeOHON
M BOCIIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLIMOKYIbTYPHBIMU,
JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJA€aJaMH POCCUHCKOTO TIpa)KAAaHCKOro OOIIEeCTBa,
NPUHITHIMU B OOIIECTBE HOPMaMH M MPaBUJIAMH MOBEJCHHS, CIIOCOOCTBYIOIIMMHU IMpolieccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUSI TMYHOCTH 00Y4arOIIUXCSl.

JIM9HOCTHBIE Pe3yNbTAaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAKAOT CHOPMUPOBAHHOCTH
OTIbITa TO3HABATEJILHOM U MPAKTUUECKOMN JIEATEIBHOCTH 00y arOIINXCsl MO peann3aii IPUHATHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpa:kiaHCcKOro BOCIIUTAHUS:

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M 00s13aHHOCTEH, YBaKCHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax W MpaBUiaX MEXJIWYHOCTHBIX OTHOILIEHUA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATETBbHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelIeHUHU YYEOHBIX U TO3HABATEbHBIX 33/1a4, BBIMOJIHEHHH XUMUUYECKUX IKCIIEPUMEHTOB;

/
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LIEHHOCTHOTO OTHOILIEHUSI K HMCTOPUYECKOMY M HAaydHOMY HACIEIUI0 OTE€YECTBEHHOMU
XHMHH;

YBaXXEHHUS K IPOLIECCY TBOpPUECTBA B O0OJIACTH TEOPUM M IPAKTUUYECKOTO MPUMEHEHUS
XHMHH, OCO3HAHHUS TOTO, YTO JOCTHIKCHHUS HAYKH €CTh Pe3yJbTaT UIMTEIIbHBIX HAOJIOJICHHM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeca W TI03HABATEJIbHBIX MOTHBOB B TOJYYEHHH M TOCIECAYIOIIEM aHAIN3€
uH(OPMAIIUU O MEePEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XMMHUH,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O0 CO3HAHUS, STUUECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH  OILIGHMBATh CHUTYalldHd, CBS3aHHBIE C XHUMHYECKUMHU  SIBIICHUSMH,
W TMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEAEHHUE M IOCTYNKH CBOUX TOBApHILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbSI:

MOHUMaHUS IICHHOCTEH 3I0pOBOI0 M 0O€30IacHOTO o00pas3a KU3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui 0e30macHOro oOpalleHHs ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPYOBOU JEATEIbHOCTH;

MOHMMAHUSA LIEHHOCTH TMPaBWJI WHIMBUIYaJbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUS TOCIEICTBUN W HEMPHUATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHS alKOros,
HapKOTHUKOB, KYpEHHUs);

5) TpyA0BOro BOCIMTAHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIENOBATENBLCKOM  JEATEIHbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWU TNPAKTUYECKUX 3a7a4 COIHATHHOM
HAPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO0 TMpodeccuil pa3iudHoro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHANBUAYAIBHON TPAeKTOPUHU 00pa3oBaHus, OyayIiei
npoQecCuu 1 pean3alui COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) PKO0JIOrMY€eCKOr0 BOCIIUTAHMSA:

HKOJIOTMUYECKH I[€JIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJAE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHHUS TJI00ATBHOTO XapaKTepa YKOJIOTHUECKUX MPOOJieM, BIUSHUS YKOHOMHYECKHX
MPOIECCOB HA COCTOSIHUE TTPUPOJTHON U COLIMATIBHOM CPEJIbI;

OCO3HaHUS HEOOXOIUMOCTH UCTONB30BaHUS JOCTH)KCHUNH XUMHHU JUIS PEIICHUs BOIPOCOB
PaIMoOHAIBLHOTO MPUPOJIOTIOJIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCAIIMX BpEll OKPYKAIOIIEH NMPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTHYECKUE TMOCIEACTBUS MPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO DKOJOTHMYECKOTO MBIIIJIEHUS, JKOJOTUYECKONW KYyJIbTYpPHI, OIBITa
JEATETbHOCTH  SKOJOTUYECKOW HaNpaBIEHHOCTH, YMEHHsS PYKOBOJICTBOBATbCS HMH B
MMO3HABATEJIbHONW, KOMMYHUKATUBHOMN U COIMATIBHOM MPAKTHKE, CIIOCOOHOCTH W YMEHUSI aKTUBHO
IIPOTUBOCTOATH UACOJIOTHN XeMO(DOOUH;
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MOHMMAHUS CHENUPUKH XUMHH KaK HayKd, OCO3HaHHUS €€ poiau B (HopMHpOBaAHUH
paIrMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEJIOCTHOTO MPEJACTaBICHUS 00 OKpYKaroIeM
MHpPE KaK O €IMHCTBE IMPUPOAbI M YEJIIOBEKA, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU H
PEIICHUH TIPOOJIEM COXPAHEHHS TPUPOTHOTO PABHOBECHSI;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHHU JIJIi COBPEMEHHOH IWBUIM3AIUU: B €&
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEHICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecreYeHn: yCIOBHIA YCIICITHOTO TPY/Aa ¥ SKOJIOTHYECKH KOM(POPTHOM KH3HU KKIOTO YIIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: I[IOHMMaHUA CYIIHOCTH METOJIOB ITO3HAHUA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH HCITOJIB30BATh MOTYyYaeMbIe 3HAHUS JIJIs
aHamM3a U OOBSCHEHMS SIBIICHUH OKPYXKAIOIIEro MHUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUsI 1eJaTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (P)aKTOB M MMEIOIIUXCS JaHHBIX
C LEJBIO MTOTYYEHHS JOCTOBEPHBIX BHIBOJOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHUS ISl PEIICHHS MTpoOeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHHM B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

HWHTEpeca K 0COOEHHOCTSAM TPY/Ja B Pa3IMYHBIX chepax NpoPhecCHOHATBHONU AeATEILHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yJabTaTbl OCBOEHHUS Y4eOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06y11a}01u1/1xcs[ MCKIUCHUIITIMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYUHBIC TIOHSATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n CHGHI/I(i)I/IKy MCTOAOB IMMO3HAHMA, UCITOJIB3YEMbIX B €CTCCTBCHHBIX HAayKax (MaTepm{, BCIICCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIC0BaHNE, HAOII0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYyTHE);

YHUBCPCAJIbHBIC y‘Ie6HI)Ie HeﬁCTBHH (HO3HaBaTeJ'II>HI)I€, KOMMYHUKAaTHBHBIC,
peryiasTHBHBIC), oOecneunBarone (HOpMUPOBaHHE (PYHKIMOHAIBHONH TI'PaMOTHOCTH W
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXcs;

CHOCOOHOCTh  OOyYaroIMUXCS ~ KCIOJB30BaThb  OCBOCHHBIE  MEKIUCIMUIUTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OTPaXKalOT OBJAJACHUE YHHUBEPCAIbHBIMH Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATHBHBIMH u PEryISITHBHBIMU JICUCTBUSMH.

OBJIﬂIleHI/le YHuuBepcCaJdbHBIMU y‘-lGﬁHbIMI/I Mnmo3HaBaTe/JIbHBIMH JEeHUCTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpPOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh TN JACSITCIIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH WX JOCTHXKCHHSI,

/

COOTHOCHUTD PE3YJIbTAThl ACATEIBLHOCTU C NOCTaBICHHBIMU IIEJISIMHU;
OOKYMERRATO ATPACAdtocHn 3HaHUIT TIPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICTATH
xPEKIROHHOWIRQAMMN CdOaTiii 1 | ycTaHaBmMBaTh WX B3aWMOCBS3b, HCIIOJIB30BATh

Ceprnpar 0E4 SSOFAFECIORIBE SRR AR, OOPACHEHIIA OTACILHbIX (GaKTOB W ABACHII;

[OeicTBUTENEH C 05‘02.M@%h6§WHHH U KpUTCpUHU JIA KJIaCCI/I(I)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
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YCTaHABIMBAaTh IPUUNHHO-CJIECTBEHHBIE CBSI3U MEX]y U3Yy4a€MbIMU SIBICHUSIMU;

CTPOUTB JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AHAJIOTUH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUSI B paCCMaTPUBAEMBIX SBJICHUSX, (DOPMYITHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS, UCIOIb3YEMbIE B XMMHUHM CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeINH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakiuu — TP PELHICHUH Y4eOHBIX
MIO3HABATENIBHBIX U MPAKTUUECKUX 33124, IPUMEHSTh Ha3BaHHbIC MOJICJIbHBIE IPE/ICTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUI.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUI;

dopMynupoBaTh I€IM M 3aJa4d  UCCIEIOBAaHUS, MCIIOJIb30BaTh IIOCTABIEHHbIE U
CaMOCTOSITENIHO C(hOpPMyITUPOBAHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEJIEHUS YYEHHUYECKHUX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOAOM Ipolecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHMYECKOW HCCIe0BaTeIbCKOW M HPOEKTHOH JesTeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METOJOB peIICHUs
IPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MIO3HAHMUS.

3) padora ¢ unpopmanmeii:

OPUEHTHUPOBATbCSI B PA3IMYHBIX HCTOYHHMKAX HHGOpManMM (HAy4HO-TOMYJspHast
JauTepaTypa XMMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHSATH pa3IMYHble METOJbl IMpPH IOMCKe M OTOOpe
uH(popMalu, HEOOXOAUMOM /1JIs BBIMOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT UCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMy MpeacTaBieHUs MH(GOpMAIUU (CXEMBI,
rpaduku, 1uarpaMmsl, TaOJIUILbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAaYYHBIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHUYECKOU
uH(popMalMel: NPUMEHATh MEXIpeAMeTHbIe ((U3NYecKue M MaTeMaTHYecKHe) 3HAaKU U
CHUMBOJIBI, (pOopMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBAThH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMM:

3a/laBaTh ~ BONPOCHI IO  CYIIECTBY OOCYKJaeMod TeMbl B  XOJI€ JMajora
W/WIM JTUCKYCCHH, BBICKA3bIBaTh HJICH, (OPMYIUPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIHHO
BBITIOJTHEHMSI IPE/TIOKEHHOM 3a/1a4;

BBICTYIIaTh C TPE3CHTAlMEH pPEe3yJIbTaTOB ITO3HABATEIBHOW JCSITEILHOCTH, MOTYICHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBITIOJHEHUH XHMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOH pabOThI 10 HCCIICOBAHWIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpPOeKTa u dbopmynupoBath BBIBOIBI
0 pe3y/IbTaTaM MPOBEAEHHBIX UCCIICAOBAHNMN ITyTEM COTIIACOBAHUS ITO3UIIAN B X0JIE 00CYKICHUS
1 0OMeHa MHEHHUSIMU.

/

OBJajeHNe YHUBEPCAILHBIMH Pery I THBHBIMH 1eHCTBUSIMH:
HQMMF&F&%'H&}M OBaTh U OfYILIECTBISATH CBOIO IMO3HABATENbHYIO JIEATEIbHOCTD,
OH%IEPWQ%E%HM,E’KOHWOHHpOBaTb U MO0 Mepe HeOOXOAMMOCTH KOPPEKTHUPOBATH

CepTudmkaT OE4 THUZFIREASYSHD FITOPFEAC1BEUETBUI TIPH [BBINOJHEHUH Y4EOHBIX M MCCIIEOBATENILCKUX 3a]1ad,
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BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CITOCOO MX pPEIIeHHs ¢ YYETOM MOIyYSHHsI HOBBIX 3HAHHH O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;
OCYIIECTBJIATH CAMOKOHTPOJIb CBOCH JIESTEIbHOCTY HAa OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPAXKaIOT:

c(hOpMUPOBAHHOCTH MPEICTABICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJMMOW JJIsi PEIICHUS
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOAHOM cpelie;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUH, KOTOpAsl BKJIIOYAET: OCHOBOMOJIATAOIIUe
NOHATUS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BaICHTHOCTb,
ANEKTPOOTPHUIATEIBHOCTh, XUMHUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEIeT,
GyHKUMOHATBHAS TPYINa, paJuKan, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJI€BOJAOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUsI CTPOCHUSI OPraHUYECKHUX
BemectB  A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU; MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHHUMAaHMUS
NPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHH, (DAKTOJOTHYECKHE CBEJICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€301MaCHOM HCITOIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIC NMPU3HAKU MOHSATUN, YCTAaHABINBATH
MX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU ONMCAaHUU COCTaBa, CTPOCHUS U
MPEBPAILIEHUI OPTaHUYECKUX COCTUHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCIONB30BaTh XUMHUYECKYIO CHMBOJUKY JIJISi COCTaBICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUUYECKUX PEAKIU, U3rOTaBIMBATh MOJEIH MOJEKYJ OPraHWYECKUX BEIIECTB
JUIS WIUTIOCTPALIMU UX XMMUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATH MPUHAJICKHOCTh U3YyYEHHBIX OPTaHUYECKUX
BEIIECTB MO0 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylme COeIuHEHUN
(YrJIieBolopoabl, KHUCIOPOJ U a30TCOJAEpXkAIINEe COCAMHEHHUsS, BBICOKOMOJICKYIISIPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil HomeHkiatype (IUPAC), a takke
MPUBOANTh TPUBHAJIBHBIE HA3BAHMS OTICIBHBIX OPTaHMYECKUX BEIIECTB (ITHIJICH, TMPOIHIICH,
alleTUIICH, STWICHIJIMKOJb, TIUIEPUH, (QeHON, (opMaibAeTHA, aleTaabAerui, MypaBbHUHAs
KHCJIOTA, YKCYCHas KHCIJIOTa, OJIEMHOBAs KHUCIIOTa, CTeapUHOBAsI KHUCIOTa, TIII0K03a, PPYyKTO3a,
Kpaxma, IeJITI0103a, TJIULHH);

c(hOPMUPOBAHHOCTh YMEHHUS OMPEIEIATh BHUIABI XUMHUYECKON CBSI3M B OPTraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH TOJIOKEHUS TEOPUU CTPOCHUSI OPTaHUYECKHX
BemecTB A. M. bytiepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UIHUECKUE U
XMMHYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENECH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB

/
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MeTaH, 3TaH, STUJICH, OITMJICH, au@mneH, Oyramuen-1,3, mermnOyraauen-1,3, OeHsod,
MeMy%ﬂaﬂgﬂﬁgﬁgﬁ(onb DMIeprH, (GEHOJ, aleTalbIeI I, MypaBbUHAs U YKCYCHAas
Kﬁ%ﬁp OH{'}'&%QO% , I[eIUTroslo3a, aMUHOYKCYCHasl KHCJIOTa), WILTIOCTPUPOBATH




O

-

TEHETUUYECKYIO CBS3b MEKIY HMMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHMX pPEaKLHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTb HCTOYHHUKH YIIEBOAOPOIHOTO CHIPHS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI HMX TMEPEepadOTKH M MPAKTUUECKOE NPHUMEHEHUE
IPOJYKTOB EPEepadOTKHU;

c(OpPMUPOBAHHOCTh YMEHHMH MPOBOJAUTH BBIYMCICHUS MO XHMHUYECKUM YPAaBHEHUSIM
(Macchl, 00bEMaA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM NIPOJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU @PU M3YYEHUM BEIIECTB U XUMHUYECKHUX SIBJICHUI
(HaOnrofieHue, U3MEpPEHUe, OKCIEPUMEHT, MOJACIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSL ISl IPUHATHUS PELIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAlLIUsIX, CBSI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOATh MPaBUIA TOJB30BAHUS XUMUYCCKOW TOCYION H
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUW TMJIAHUPOBATh M BBINOJHATh XUMHYECKHH SKCIEPUMEHT
(mpeBpallleHusi OPraHU4YEeCKUX BELIECTB MPU HAarpeBaHUU, MOJYyYEHUE ATHIECHA U U3YYEHHE €ro
CBOICTB, KAYECTBEHHBIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IeHATypallys OeIKOB PU HarpeBaHUH,
[[BETHBIE PEAKIIMU OETIKOB) B COOTBETCTBUH C TIPABUIIAMHU TEXHUKU O€30MMaCHOCTH IPU 00paneHnn
C BeILIeCTBaMH U JaOOpaTOpHBIM OOOPYJOBAaHHEM, MPEACTABIATH PE3YNbTAaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3aluCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (OPMYIHPOBATH
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMHUYECKYIO HH(OpMAIHIO,
MOJy4aeMYyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u Ipyrux);

c(OpMUPOBAHHOCTh YMEHUN COOMIOAATh IpaBWiIa HKOJOTMUYECKH LEeIecoo0pa3Horo
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISAX COXPAaHEHHs CBOETO 3/0POBbS U
OKpYXKarolled MpUPOJHON cpesibl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbica mnokaszarens [I/IK, moscHaTe Ha
npuMepax crnocoObl YMEHBUIEHHS] M MPEJOTBPAIICHNs UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsL 00YYaroIIMXCSl C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMU 370POBbSi: YMEHHE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIIENIBIX U CJIA0OBUAALIUX 00YYarOIIUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins n1s 3anucu Xxumuueckux Gopmy.

11 KUIIACC

[TpenmMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4ecKasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MIPEICTABICHHUN: O XUMUUECKOW COCTABIISIFOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIU XMUMHH B TIO3HAHWM SIBJICHUN MPUPOJBI, B ((OPMHUPOBAHUH MBINUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS perIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOW XHMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraoline
MOHATHUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIC OpOUTATH aTOMOB, HOH,
MOIIAPHEBIN __00BEM, BaCHTHOCTh, O3JIEKTPOOTPUIATEIILHOCTh, CTEIICHb
OKHUCJICHUS, _ XUMHUECKas CBsI3b (KOBaJIeHTHAas, HWOHHAs, MeTaJUIMYecKasi, BOJOPOAHAs),

H&PO%%&%ED THUIIBI MMUYECKHX  PEaKUuid, pacTBOp, DIEKTPOIUTHI,

K
KTPOHHOW I 4
H§I{]|'IFEKT OJIMTBIL, DJICKTPOJATHIECKAs OU¢COLMAIUs, OKHCIUTENIb, BOCCTAHOBHUTEIL, CKOPOCTh
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JACCOLMAlMU, IEPUOANYECKHUI 3aKoH /I,

N. Menpaeneesa, 3aKOH COXPaHEHUSI MAacChl BELIECTB,

3dKOH COXPAaHCHHUA MU IPCBPALICHHA SHCPIrUU IIPpU XUMHUYCCKHX peaKI_[I/IHX), 3dKOHOMCPHOCTH,
CHUMBOJIMYECKUM S3BIK XUMHHU, MHUPOBO33PCHUYCCKHUC 3HAHUSA, JICIKAIIMC B OCHOBC IMOHUMAHUA
MNPUYIUHHOCTH U CUCTCMHOCTU XUMHUUCCKUX HBHCHHﬁ, (baKTOJ'IOI"I/I‘{eCKI/Ie CBCACHHA O CBOﬁCTBaX,

COCTaBeC, IMOJIYYCHHUU U 0e30IaCHOM HCIIO
6BITy n HpaKTquCKOﬁ ACATCIBbHOCTH 4YCJI0

JIb30BAHUM BAKHEHIIMX HEOPTraHUYECKHUX BEIECTB B
BEKa;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH TMOHSITUH, YCTaHABIMBATD
UX B3aUMOCBA3b, HUCIIONb30BATH COOTBETCTBYIOIIME IOHATUSA IPU ONMCAHUM HEOPraHUYECKHUX

BEILECTB U UX IIPEBPALLECHU;
c(OPMHUPOBAHHOCTh YMEHHUI HCHOJ

b30BaTb XHUMHWYCCKYIHO CHMBOJIMKY i1 COCTABJICHHA

dbopMynl BEHIECTB W ypaBHEHUH XUMHUYECKUX PEAKINI, CHCTEMAaTHYECKYI0 HOMEHKJIATYPY
(IUPAC) um TpuBHManbHbIC Ha3BaHHWS OTACIBbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETamiéHash W3BECTh, NMUTHEBAs COJa, MUPUT U

ApyTHe);

c(hOpMUPOBAHHOCTh YMEHHI OMPEEIATh BAJIGHTHOCTh U CTETICHb OKUCIICHUS] XUMHUYECKUX

OJICMCHTOB B COCIMHCHHAX PA3JIMYHOTO CO

cTaBa, BUJ XUMHUUYECKOM CBSI3U (KOBEU'ICHTH&SI, HOHHaAas,

MCETAIJINYCCKasd, Boaopozma;{) B COCAUMHCHUAX, THUII KpHCTaHHHHeCKOﬁ pGIHéTKI/I KOHKPETHOT'O
BCIICCTBA (aTOMHaH, MOJICKYJIsIpHAs, HWOHHAasd, MeTaJ’IJ’II/I‘leCKaﬂ), XapaKTep CpCAbl B BOIHBIX

pacTBOpax HEOPraHMUECKUX COCTUHEHUN;
c(hOpMHUPOBAHHOCTh YMEHUN YyCTaHa

BJIMBATb IMPUHAJIC)KHOCTb HCOPIraHNMYCCKUX BCIHICCTB

0 UX COCTaBY K ONPEACIEHHOMY KIIACCY/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW  PACKPBIBATH CMBICH  IEpUOAMYECKOro 3akoHa /Jl.
W. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

cOPMHPOBAHHOCTh ~ YMEHHHM  XapakTepu3oBaTh JJIEKTPOHHOE CTPOCHHE aTOMOB

XUMHUUYECKHUX 3JeMeHTOB 1—4 nepuonos [leproanueckoil cucTeMbl XMMUYECKUX 3JeMEHTOB /Jl.
. MenneneeBa, UCHONb3ys MOHATUSA «S-, p-, d-2JEKTPOHHBIE OPOUTANIN», «IHEPreTUUYECKHUE

YPOBHMY,
COCIMHEHUN 1O mepuojam u rpymmam II
N. Menneneena;

O00BSACHATH 3aKOHOMCPHOCTU H3MCHCHUIA CBOMCTB XHMMHYECKHX DJIEMEHTOB M WX

epnonnqecxoﬁ CUCTCMBI XUMHYCCKHUX DSJICMCHTOB ]_I

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPTaHWYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKON
CBSI3U MEXJIYy HEOPraHMYECKMMHU BEIIECTBAMH C IOMOIIBI) YPaBHEHUU COOTBETCTBYIOIIUX

XUMUYECKHUX PEAKLINN;

C(i)OpMPIpOBaHHOCTB YMCHU KHaCCH(bHHHpOBaTB XUMHUYCCKUC PCAKIHUH 110 Pa3JIMYHBIM

npu3HaKkaM (YMCIy UM COCTaBy pearupyrolifX BeLIECTB,

TEIUIOBOMY d3(QQEeKTy peakiuu,

U3MEHEHMIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);
c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YpaBHEHUS peaKLUil pa3IUYHbIX THUIIOB, IOJHBIE U

COKpAILIEHHBbIE YPABHEHUS PEAKLUUN MOHH
peaKkuuu UayT A0 KOHIIA;

oro 06MCHa, YUYUTBIBasd YCJIOBUS, IIPHU KOTOPBIX 3TH

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNpoOBOAUTL PCAKIUHU, IMMOATBCPIKAAOMIMINC KauyeCTBEHHBIN

COCTaB pa3jIMYHBIX HEOPraHUYCCKUX BCHICCTB,

MPUCYTCTBYIOIIHUEC B BOAHBIX pAaCTBOpAX HE

paciio3HaBaTb ONBITHBIM HYTeM HNOHBI,
OpPraHN4YCCKUX BCIICCTB,

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATH CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;
c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIuu OT

A3JINYHBIX AKTOPOB: XapakKTe CMCIICHUA XHUMHUYCCKOT'O paBHOBeCI/IH B 3aBUCHUMOCTH OT
BHeI_HHeFO BO3 eI/ICTBI/IH CpI/IHI_II/Il'I Jle laYense);

Q HEK Pgmi‘é i xapacn
OMBIIHJ'I HH% g%quI/IH CCpHOI/I )
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PPU30BATh XUMUYECKHE MPOIECCHI, JIKAIIHE B OCHOBE
KUCJIOTHI, aMMHaka, a Takke Cc(HOPMUPOBAHHOCTh
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npefcTaBieHuit 00 OOIIMX HAay4YHBIX NMPUHIMIIAX U IKOJOTHYECKUX IMpoOiieMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOIUTH BBIYMCICHUS C HCIOJIb30BAHUEM TTOHSATHA
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XMMHUYECKHX
pEaKLMAX, MacChl BEIECTBA UM 00BbEMA Ia30B 110 U3BECTHOMY KOJIMUYECTBY BELECTBA, MACCE UIH
00BbEMY OJTHOIO M3 YYacTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MAaCChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS IHEPIHH;

c(OPMHPOBAHHOCT YMEHHMH COOJIIOJaTh MpaBUila MOJIb30BAaHUS XMMHUUYECKON MOCYAOH U
71a00paTOPHBIM 000PYAOBAaHUEM, a TAKKE IpaBHJIa OOpAIEHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJIHATH XHUMHYECKHHA HSKCIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, ONpEAETICHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaklMd HOHHOTO OOMEHa, KayeCTBEHHbIE PEaKLUU Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3ajau no Ttemam «Mertamiel» U «Hemeramibl») B COOTBETCTBHM C IpaBUJIAMH TEXHHUKH
0e30MacHOCTH NpU 00paIEHNUH € BELECTBAMH U JIaDOpaTOPHBIM 000PY10BaHUEM, IPECTABIIATD
pe3yibTaThl XMMHYECKOTO 3KCIepUMEHTa B (opMe 3amucH YPaBHEHUHl COOTBETCTBYIOLIMX
peaximii 1 GOopMyIMPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYI0 HH(POpPMALHIO,
MOJIy4YaeMYI0 U3 pa3HbIX UCTOUHHUKOB (CpeJCTBa MaCCOBOM KOMMYHUKALUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh yMEHHUH cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeJIeco00pa3Horo
MOBE/IEHUSA B OBITY M TPYNOBOM JEATENbHOCTH B LEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ICHCTBHS HA >KMBBIE OPTaHU3MBbI
onpeeNEéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHUS U TIPEJOTBPAILECHUS UX BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUIsl 00YYaroIIMXCSl C OTPaHMYEHHBIMM BO3MOXHOCTSIMU 37I0POBbSI: YMEHHUE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUIS CIIENBIX M CIa00BUAAMIMX O0YYAIOIUXCs: YMEHUE HCII0JIb30BaTh PEIbe()HO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins m1s 3anucu Xxumuueckux Gopmy.

4 N
. OOKYMEHT NOANUCAH
| e 3NEKTPOHHOWM NOAMUCHIO
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue pa3zneinoB U TeEM IPOrpamMMel KonunuecTBo yacos OnexrponHbie (IU(POBLIE)
n/n Beero| KoHTponbHbIe IIpakTuueckue 00pa3oBaTeNbHBIC PECyPCHI
paboThI paboThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
1.1 |IIpenmer opranuueckoit xumuu. Teopus cTpoeHus 3
opranunyeckux coenuHennii A. M. bytneposa
Hroro no pazgeny 3
Paznea 2. Yraesogopoasl
2.1 |IIpenenbHbIE YTI€BOAOPOIBI — ATKAHBI 2
2.2 |HempenenbHble yrieBOJOPOIbI: aJIKEHbI, AJIKAJUEHBI, AIKUHBL | 6 1
2.3 | ApOoMaTH4eCKHUE YIIIEBOAOPOIBI 2
2.4 |IlpupoaHble HCTOYHUKH YTIIEBOJOPOIOB U UX MepepadoTka 3 1
Hroro no paszneny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHus
3.1 |Cruptel. PeHon 3
3.2 |Anbaeruasl. KapGonosbie kucnoTsl. CiaoxHbIe 3GUpPbI 1
3.3 |[YraeBoasl 3 2
Uroro no pazgeny 13

Pa3nes 4. Azorcogepskanue OpraHn4ecKue coeJHHEeHH

S

Q Hroro ndK¥MEHT NOANMUCAH

Pasnest 5. BLICOKOMOACKY TIPHEIR Coeumenu

Cepmoncas G AHSFRGECR GRS B 2
EVNCTBUTETIER T UJ.UZ ZUZ0 MO UT.UJ3.2UZ7
Bnapenel, @Q%ﬁ@ PAeHY 2

- vy




Ne HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel KonunuecTBo yacos OnexrpoHHbie (IU(POBLIE)
n/n Beero| KonTponbHbie [IpakTuuecKue 06pa3oBaTebHBIC PECypCHI
paboThl paboThl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KJIACC
Ne HaumeHnoBanue pa3fenoB 1 TeM MPOrpaMMBI KomnunuectBo yacos DnexTpoHHbIe (IIUPPOBLIE)
n/n Bceero| Kontpomsuble | Ilpakruueckue 06pasoBaTelbHbIE PeCypChI
paboThI paboThI
Pasznea 1. TeopeTnueckue 0CHOBBI XUMUM
1.1 |Ctpoenue aromos. Ilepuoanuecknii 3axkoH u Ilepuoanueckas 3
cucteMa xuMuueckux snemenToB . . Meneneesa
1.2 |Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4
1.3 | XuMHuecKue peakiuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 |[Mertamibl 6 1
2.2 |Hemeramisl 9 1 1
2.3 |CBs13b HEOPTAHUYECKUX U OPTaHNYECKHUX BEIIECTB 2
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 |Xumus u Ku3Hb 4
4 HWroro mo paspeny . _ y h 4
0 osmﬁgg{%“é%ﬁggﬁiﬁ N 140 TIPOTPAMME 34 2 3

[encTtButeneH c

o
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

ChopMHpPOBAaHHOCTh  MPEIACTABICHUH O  XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHOHAYYHOW KAapTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
Opupoabl, B (QOPMHUPOBAHUU MBIIUJICHUS U KYIbTYphl JIUYHOCTH, €&
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOJMMOU JJIsi PEHICHUS MPAKTUYSCKUX
3aJa4 M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U

Bnagenue  cucreMoil  XMMHYECKMX ~ 3HAHUM,  KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIOINE MOHATHSA (MOJEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPULIATENb-
HOCTb, CTENCHb OKHCJICHHs, XHWMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, YIIIEpOIHBIA CKeJeT, (pyHKIMOHANbHAs TpYIa, paauKal,
U30MEpUsi, W30MEpPbl, TOMOJOTMYECKUH psill, TOMOJIOTH, YIJIEBOAOPOJIBL,
KUCJIOPOJI- ¥ a30TCOIEPIKAIINE COSAUHEHHS, OMOJIOTHUECKH aKTHBHBIE BEIIECTBA
(yriaeBosl, OKHpBI, O€JIKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COSAMHEHUS); TEOPUN M 3aKOHBI (TEOPHSI XUMHUYECKOTO
CTpPOEHHUsI OpraHuueckux BemecTB A.M. byrtiepoBa), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUI S3bIK XWMHH, (PAKTOIOTHYECKHE CBEICHUS O CBOWCTBAX,
cocTaBe, TIIOJIyueHMM M  O€30IaCHOM  HCIIOJIb30BAaHMM  Ba)KHEHMIIMX
HEOPTraHMYECKUX M OPraHMYECKMX BEMmECTB B OBITY W MPaKTHYECKOH

CdopMUpOBaHHOCTh YMEHHUH BBISBISTH XapaKTEpHbIE NPHU3HAKU MOHSTHUM,
YCTaHABIIMBATh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOINE ITOHATHUS IIPU
ONMCAHUU COCTABA, CTPOCHUS U NIPEBPAILCHUI OPraHMYECKUX COCUHEHUN

c(OPMHPOBAHHOCTh YMEHHMH HCIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaléHHOMN)
dopMyn1 OpraHMYeCKHX BEIIECTB M YPABHEHUH XHUMHUYECKHX pEaKIHid,
W3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BELIECTB JUISI MIUTFOCTPALIMM UX

CdopMupoBaHHOCTh YMEHUH yCTaHABIMBATh MPHUHAUICKHOCTh HM3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTaBY M CTPOCHMIO K OINpeNeNEHHOMY Kiaccy
(rpynme) coeauHEeHHWH  (YTIeBOAOPOIBI, KHCIOPOA U a30TCOAEpIKaIue
COCTMHECHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHUs), JaBaTh WM Ha3BaHUSA TIO

ChopMHUpPOBAaHHOCT, YMEHHUS OMNPEACNSITh BUIbI XHUMHYECKOH CBS3U B
OpPraHUYECKUX COCTMHEHMSIX (OMHAPHBIE U KpaTHbBIE)

CopMUpOBAaHHOCTh YMEHHSI MPUMEHATH: IMOJIOKEHHUSI TEOPUU CTPOEHUS

OPTaHMHICCRNX BCHICCTB M. BYTHCPOBa JJISL 00BSICHEHNS 3aBUCHMOCTH
:Jaa N CTPOCHHU; 3aKOH COXPaHCHUS MaCChl BEIICCTB

3n EKTpo%@mmﬂ{@cnopomoﬂbepmamne W a30TCOJICpIKAIINE OPTAaHUYECKUE CO-

Kox
NPoOBEPSIEMOro
pe3yJbTara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMUH
1.1
MIPUPOAHON Cpeie
1.2
JESITEIBHOCTH YEJIOBEKA
1.3
1.4
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS
1.5
cucremarnueckoit HomeHknarype (IUPAC)
1.5
1L A
/ 1.O
0 OOKYMEMPUTOTHIACH]] OT UX COCT
o _eanHeHUsl. BEICOKOMONEKYIISPHBIE COEAMHEHMUS]
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Kon
NpoBePsSIEMOro
pe3yJbTara

2.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

CdopMupoBaHHOCTh YMEHUIN MPHUBOIUTH TPUBHAIBLHBIE HA3BAHUS OTAEIbHBIX
OpPraHWYECKUX BEIIECTB (ITUJICH, MPOMWIEH, aleTUJIEH, ATHICHIIUKOJIb,
ruuepud, ¢eHon, Qopmanpiaerun, aneTalbIeruja, MypaBbHHas KHCIOTA,
YKCyCHasl KHCIJIOTa, OJIEMHOBAas KWUCJIOTA, CTEapUHOBAs KHUCJIOTA, TJIIOKO3a,
bpykTo3a, KpaxMai, HeJIr0103a, TITHIIMH)

22

CdopMUpOBaHHOCTh YMEHHI XapaKTePU30BaTh COCTAB, CTPOCHUE, (PUINICCKUE
U XMMHYECKHE CBOMCTBA THIUYHBIX MPEICTABUTEICH PA3JIMYHBIX KIJIACCOB
OpPraHWYECKUX BEIIECTB (METaH, 3TaH, dTHIICH, IIPOTHIICH, alleTHIIeH, OyTaIheH-
1,3, metunOyraauen-1,3, 6eH301, METaHOJ, 3TAHOJI, STUJICHIJIUKOJb, TTHUIEPUH,
deHoun, aneranbAeTul, MypaBbUHAsI U YKCYCHasl KUCJOTHI, IJIIOKO3a, Kpaxmal,
[EJUTI0NI032, AMUHOYKCYCHAs! KUCJIOTA)

2.3

ChopMupoBaHHOCTh yMEHHS WILTIOCTPHUPOBATH TE€HETUYECKYIO CBSA3b MEXIY
TUNHAYHBIMU TIPEICTABUTEISAMU PaA3JIMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
YPAaBHEHUSMH COOTBETCTBYIOIIMX XHMHMYECKUX PEAKIUM C HCIOIb30BAHUEM

CTPYKTYPHBIX opMyII

24

CdopMUpOBaHHOCTh YMEHHS XapaKTePU30BaTh HMCTOYHUKH YIIIEBOJOPOIHOTO
celpbsi (He(Th, MPUPOAHBIA Ta3, Yroib), CIOCOOBI HUX MEpepadoTKH U
MPAKTUYECKOE IIPUMEHEHUE MPOTYKTOB IepepadbOTKU

XUMHS U KU3Hb. PacuyéThl

3.1

CdopMupoBaHHOCTH YMEHHI BIAETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJIaX
HAy4YHOTO TIO3HAHUS, HCIOJb3yeMbIX B XHMHH TPU HM3YyYEHUU BEHICCTB H
XUMHYECKHUX SIBIICHUI (mabmronenue, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJICJIUPOBAHNE), UCTIOIB30BaTh CHCTEMHBIC XUMUYECKNUE 3HAHUS JIJIS] IPUHSTHS
pelieHnit B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM

3.2

CdopMupoBaHHOCTh YMEHUI COONIOAATH MpaBWIA MOJH30BAHUS XUMHUYECKOM
Mocy/1Ioil ¥ JabopaTOpHBIM 00OPYIOBaHHMEM, a Tak)Ke MpaBUiia OOpaIlleHHs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH 110 BBITIOJTHEHHIO JTa00OPaTOPHBIX
XUMHWYECCKHUX OIIBITOB

3.3

ChopMupOBaHHOCT YMEHHMH IJIAHUPOBATH W  BBIMOJHATH XUMHUYECKHH
HKCIEPUMEHT (TpeBpallleHHus OpraHMYeCKUX BEIIECTB IMpU HarpeBaHuw,
[IOJIy4YeHUE OJTUJICHA W H3YyYEHUE €ro CBOMCTB, KAa4ECTBEHHBIC pPEaKLUU
OpraHMYECKUX BEIIECTB, JEHATypalus OENKOB MpH HarpeBaHUHU, IIBETHbHIE
peakuuu OETKOB) B COOTBETCTBUHU C IpaBUJIAMHM TE€XHUKHU OE30MACHOCTH MpPHU
oOpallleHuu ¢ BEellecTBaMHM M JIaOOpaTOpHBIM 00OpYIOBaHUEM; MPENCTABIATh
pe3yabTaThl XUMHUYECKOrO OJKCHEpUMEHTa B (opMe 3amucu ypaBHEHH
COOTBETCTBYIOIIMX peakuuii W (GOpMyIupoBaTh BBIBOJIBI Ha OCHOBE 3THUX
pe3ynbTaTOB

34

CopMUpOBaHHOCTh YMEHHH TNPOBOAUTH BBIYUCICHHUS 110 XHUMHUYECKUM
ypaBHEHMSIM (Macchbl, 00bEMa, KOJTMYECTBA MCXOIHOTO BEIECTBA WM MPOIYKTa
peakuu 1O M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUN)

/

3 ﬂOKVN
<) EKTPq

Y4aeMyI0| U3 pa3HbIX HCTOYHHMKOB (CpEICTBA MacCOBOM
opMa , CETh I/IHTepHeT U IPYTHE)

gﬁ_olq %@%ﬁ%{l{lﬁcm yMeH}M KPUTHYECKH aHaJTU3UpPOBaTh XUMHUYECKYIO
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NpoBePsSIEMOro
pe3yJbTara

3.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

CdopMupoBaHHOCTH ~ YMEHUH  COONMIOATh  MpaBWIAa  DKOJOTHYECCKU
11eJ1ecO00pa3HOro MOBEACHNUS B ObITY U TPYIOBOM EATEIILHOCTH B LIENSIX COXpa-
HEHUSI CBOEr0 3/I0pOBbS U OKpPY)KAIOIIEH NPUPOIHON cpeabl, OCO3HABaTh
OIIACHOCTb BO3JECHCTBHUS HA JKUBBIE OPIaHU3MBI ONPENEIEHHBIX OPraHMYECKHUX
BellecTB, MoHUMas cMbica mnokazarens [IJIK (mpemenpHO nmomyctuMmoit
KOHIIGHTPAllMM), TMOSACHATh Ha MpHUMepax CHOCOObl YMEHBIUEHUS W Npea-
OTBpALIEHMsI UX BPEIHOTO BO3/ICHCTBUS HA OPTaHNU3M UEIOBEKa

Kox
NMPOBEPSEMOro
pe3yJbTara

11 KJIACC

IIpoBepsiemble peaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus

TeopeTnyeckre OCHOBbI XUMUHU

1.1

Brmanenne — cucremMoi = XMMHUYECKMX ~— 3HAHMM,  KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAONIME TIOHATUA (XUMHUYECKUH DJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI0YKa aToMa, -, p-, d-3NeKTPOHHBIE OpOHWTAIM aToOMOB, HOH, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, KpHUCTANTUYeCKas pEIIETKa, TUIIbI
XUMUYECKHX  peakiuil  (OKUCITUTEIbHO-BOCCTAHOBUTENBHBIE,  OK30- U
SHIOTEPMHUUECKUE, pEaKIUd HMOHHOTO OOMEHa), pacTBOp, JIEKTPOJIUTHI,
HEJIEKTPOJINTHI, ANEKTPOJIUTAYECKAS JTCCOIMAINA, OKHWCIIUTEND,
BOCCT@HOBUTENb, CKOPOCTh XMMHYECKOH pEaKIUU, XUMHUYECKOE PaBHOBECHE);
TEOPUU UM 3aKOHBI (TEOPHS AJIEKTPOIMTUYECKON aucconuanuu, [leproanueckuii
3akoH JI.M. MenpaeneeBa, 3akOH COXpaHEHUsS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, (PAKTOTIOTUIECKUE CBEJICHHUS O CBOMCTBAX, COCTABE,
MONy4YeHMH U 0E30MacHOM UCMOJb30BAHUU BAKHEHIINX HEOPTraHMYECKUX
BEIIECTB B OBITY U MPAKTUUECKOM IEATEITHHOCTH YeJI0BEKa

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XapaKTCPHBIC MPHU3HAKU U B3aUMOCBA3b
HN3YUYCHHBIX HOHSITI/II\/'I, MNPUMCHATE COOTBETCTBYIOIIHUE IMOHATUA IPU ONHMCAHHUUN
CTPOCHUSA U CBOMCTB HCOPTaHUYCCKUX BCHICCTB U UX HpeBpaH.[eHHﬁ; BBISIBJIATH
B3aMMOCB3b XHUMHUYCCKUX 3HAHHI
C NOHATHAMHA U MTPEACTABIICHUAMHA APYTUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

BJ'Ia,HeHI/Ie OCHOBHBIMH ME€TOAAMU HAYYHOI'O IMMO3HAHUA BCIICCTB U XUMHUYCCKUX
SIBIICHUI (Ha6J'IIOIICHI/Ie, HU3MCPCHUC, SKCIICPUMCHT, MO,[[GHI/IpOBaHI/Ie)

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ ONpeaACiIsITb BAJICHTHOCTb U CTCIICHB OKHCJICHHUA
XUMHYCCKUX DJIEMECHTOB B COCANMHCHUAX pa3JIMdHOI0 COCTaBa, BUJ XHUMHYISCKOHN

/
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Kon
NpoBePsSIEMOro
pe3yJbTara

1.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

ChopmupoBaHHOCTH YMEHUI OMPEIEATh XapaKTep cpebl B BOJHBIX PACTBOPAX
HEOPraHWYECKUX COCIMHEHUN

1.6

ChopMUpOBaHHOCTh YMEHHS KIACCU(PUIMPOBATH XUMHUYECKHE PEAKIUH TI0
Pa3IMYHBIM MPU3HAKaM (YUCIIY U COCTAaBY pEarupyroliuX BEIIECTB, TEIJIOBOMY
3 deKTy peakiiu, N3MEHECHHIO CTETICHEH OKHUCIICHUS AJIEMEHTOB, 00PaTUMOCTH
peaKIny, YJ4acTHIO KaTajlhu3aTopa)

1.7

ChopMUpPOBaHHOCTh YMEHHMH COCTABJIATH YPAaBHEHHUS PEAKIUil pa3IMyHbIX
TUIIOB, IIOJIHBIE W COKpALIEHHBIE YpaBHEHHMs peakUuid HOHHOro OOMeEHa,
YYMTBIBAS YCIOBUS, IPU KOTOPBIX ITU PEAKIMU UAYT 10 KOHIA

1.8

ChopmupoBaHHOCTS YMEHHMH  MPOBOJUTH  PEAKIHMH, IOATBEPIKIAIOLINE
KQueCTBCHHBIM COCTAaB Pa3IUYHBIX HEOPTaHMYECKHX BEIIECTB, Paclo3HaBaTh
OMBITHBIM ~ MYyTEM  HMOHBI,  TMPUCYTCTBYIOUIME B BOAHBIX  PacTBOpPax
HEOPraHUYECKHUX BEIECTB

1.9

ChopmupoBaHHOCTH ~ yMEHUW  pacKphIBaThb  CYIIHOCTb  OKHCIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA TOCPEJACTBOM COCTABJICHUS DJIEKTPOHHOTO
OanaHca 9TUX peakuui

1.10

ChopmupoBaHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTU XHUMHUYECKOM
peaxkiuu oT pa3nUyHbIX GaKTOPOB

1.11

ChopmupoBaHHOCTE YMEHUN OOBICHATH XapaKTep CMEIICHHS XHUMHYECKOTO
paBHOBECHSI B 3aBHCUMOCTH OT BHemIHero Bo3zaeiicTBus (mpuniun Jle [llaTenne)

061112151 1 HCOPTraHNYCCKasA XUMUA

2.1

CpopMUpOBaHHOCT, YMEHHMM pacKpbIBaTh CMbICT I[leproaudyeckoro 3akoHa
JI.1. MenneneeBa W JEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOIIYIO, O00b-
SICHUTEJIbHYIO M IIPOTHOCTUYECKYIO0 (DYHKITUHU

22

CchopMupoBaHHOCTb YMEHUI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 nepuonoB Ilepuonnyeckoil cUCTEMbl XUMHUYECKUX
anemeHToB JI.M. MeHneneeBa, WUCHONB3ys TOHATUA «S-, P-, d-2IEKTPOHHBIE
opOUTann», («OHEPreTUYECKHEe  YpPOBHM», OOBACHATH  3aKOHOMEPHOCTH
M3MEHEHUs CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHM 10 IEPUOAAM U
rpynmnaM [lepuoandeckoi cuctemMsl XUMUYeCKuX di1eMeHToB [[.1. MenneneeBa

2.3

ChopmupoBaHHOCTh  YMEHHMH  XapakTepu3oBaTb  (ONHUCBHIBATh)  0OIIME
XMMHUYECKHE CBONCTBA HEOPraHMYECKHX BELIECTB pA3JIMYHBIX KJACCOB,
MOJATBEPK/IaTh CYIIECTBOBAHNE I€HETHUECKOHN CBSI3U MEXKIY HEOPraHUYECKUMU
BEUIECTBAMU C TOMOUIbIO0 YPABHEHUIN COOTBETCTBYIOINX XUMUYECKUX PEAKIIHIM

24

CdopmMupoBaHHOCTH YMEHHI YCTaHABJIMBATH MPUHAJIE)KHOCTD
HEOPraHMYECKUX BEIIECTB M0 UX COCTaBY K OINpeIeIEHHOMY Kiaccy (Tpymie) co-
eauHEHUH (TIPOCThIE BEMIECTBA — METAJIIBI U HEMETAJIJIbI, OKCHUJIBI, OCHOBaHUS,
KHCIIOTHI, aM(OTEpHBIE TUPOKCUIBI, COITH)

2.5

ChopMHupoBaHHOCTh YMEHHI HCHONb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS
cocTaBieHUs: (opMyn BEIIECTB U YPaBHEHUH XMMHYECKHX PpEaKIUi,
cucremarnyeckyro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJENbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbIi ra3, yrIeKUCIbIi ra3, aMMHaK,

/

-

O

raiiéHas M3BeCTh, HETalEHas\ H3BECTh, TMTHEBAS COJA, TIUPHUT U JPYTHUE)

TIOKYM

3JIEKTPOHHOW NMOAMUCHIO
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Kon
NpoBePsSIEMOro
pe3yJbTara

2.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

ChopMHUpOBAaHHOCT, ~ YMEHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPTaHWYECKUX BEUIECTB PA3IUYHBIX KIJIACCOB, IMOJ-
TBEP)KAATh CYIIECTBOBAHHE TECHETHYECKOW CBSI3M MEXIY HEOPraHHYECKUMHU
BEIIECTBAMHU C TOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKITUI

2.7

ChopMupOBaHHOCTb YMEHMH IJIAHUPOBATh U  BBIMOJHATH XUMHUYECKHM
HKCHEPUMEHT (pa3iaokKeHUe NEPOKCHIA BOAOPOAA B IPUCYTCTBUH KaTaIn3aTopa,
ONPEACIICHUE CpeNbl PacTBOPOB BELIECTB C IIOMOLIBK) YHUBEPCAIBHOIO
WH/IMKATOpA, BIUSIHUE PA3TUYHBIX (DaKTOPOB Ha CKOPOCTh XUMUYECKOH peaklny,
peaKkIMy HOHHOTO OOMEHa, KaueCTBEHHbIE PeaKkIMU Ha cyibdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, Ha KATUOH aMMOHMSI, pEIIEHNE IKCIIEPUMEHTAIILHBIX 3a]1a4 110
TemaMm «Metais» U «Hemeramnel») B COOTBETCTBUU C IpPaBUJIAMU TEXHUKHU
0e30macHOCTH  TpU  OOpaIleHWH  C BeHIeCTBaMH W J1a0OPaTOPHBIM
000pyJ0BaHUEM; MPEJICTABIATh PE3yJIbTaTbl XUMHUYECKOTO HKCIEpUMEHTa B
dopme 3ammcu ypaBHEHHH COOTBETCTBYIOIIMX pEaKIuid U (OPMYIHPOBATH
BBIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB

2.8

CdopmupoBaHHOCTh YMEHHI COOMIOAATh MpaBUia MOJIb30BAHUS XHUMHUECKOM
MOCY/ION U J1abOpaTOpHBIM OOOPYAOBAaHHEM, a TAKXKE MpaBHiIa OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH TIO BBHIOJIHEHHUIO JJAOOPATOPHBIX
XUMHUYECCKUX OIIBITOB

29

Cq)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ XapaKTCPpU30BaTb XUMHUYCCKUE TIPOLCCCHI,
JICKAIHE B OCHOBC IMPOMBIINIJICHHOTO MMOJTYUYCHUSA CepHOfI KHUCJIOTHBI, aMMHaKa, a
TaKXKC C(i)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJIeHI/Iﬁ 00 O6H_II/IX HAaYYHBIX MPUHIHUIIAX U
OKOJIOTHYCCKHNX np06neMax XUMHUYCCKOI'0 MpOn3BOJACTBA

XUMHUS U KU3HL. PacuéTtrl

3.1

CpopMUpPOBAaHHOCTh  TMPEACTABICHUH O  XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHPA, POJIM XUMUU B TIO3HAHUU SIBJICHUH TIPH-
ponbl, B (QOPMHPOBAHWUM  MBIIUIEHUS U  KYJABTYphl  JTUYHOCTH, €&
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW /Il PElIeHUs MPAKTHUECKUX
3a/la4 U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO U
MPUPOTHON Cpese

3.2

ChopMUPOBAaHHOCTh YMEHUH KPUTHYECKH AaHAJIU3UPOBATh XHUMHYECKYIO
nH(pOpMaLIHIO, TOJYYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHHKAIUH, ceTb IHTepHeT u pyrue)

33

ChopmupoBaHHOCTE  yMEHUIt coOIroaaTh MpaBWwiIa  DKOJOTHUYECKHU
11e71€eco00pa3HOro MOBEACHUs B ObITY M TPYJOBOW JEATENBHOCTH B LEISIX CO-
XPaHEHHUsI CBOETO 3JI0POBbS U OKPYKAOIICH TPUPOTHON CPeJIibl

34

Oco3HaBaTh OMACHOCTb BO3ICHCTBHS Ha >XMBBIE OPraHU3MbI ONpPEACIEHHBIX
BelIeCTB, MOHMUMas cMbica nokazarens [IJIK, moscusaTs Ha mpuMepax crnocoOb
YMEHBIUICHUS U MPEAOTBPAILEHUS HX BPEAHOIO BO3ACHCTBUS HAa OpPraHU3M
4EJI0OBEKA

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MNPpOBOAUTL BBIYUCIICHHA C HCIOJb30BAHUEM

/

O

CepTuoH

3.540KYM

THoHATHAXKMaCCOBadt—ROT4 BGI%ICCTB& B pacCTBOpPE», 00BEMHEBIX OTHOILIEHHH Ta30B
Eﬁ)i{ ﬁWN pPCaKknuAax, MaCChbl BEICCTBA UJIN 00BEMa ra30B 110 HU3BCCTHOMY

ANEKTPOHIYBVHEB B BREESRTBA, Macce|ui 00bEMY OIHOTO U3 Y4aCTBYIOIIUX B PEAKIIHH

kaT OE42607F1FEC39

BCIICCTB, TCIIJIOBOI'O B(IJ(I)GKTE pCaKknuu Ha OCHOBC 3aKOHOB COXPaHCHHA MACChI
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HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COePKAHUS

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

[Ipenmer opraHM4ecKoOl XUMMUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B MOJTYUYECHUU
HOBBIX BEIIECTB M MaTepuajoB. Teopus CTPOCHUS OPraHUYECKUX coeAuHeHHil A.M.
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrtpyktypHble (OpPMYIBl OpraHUYECKUX BellecTB. ['omonorus, nzomepus. XumMudeckas
CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJMHApHBIC U KpaTHbIe cBsA3u. [IpeacraBnenue o
KJ1acCU(UKAIUU OPTraHUYECKUX BEIIECTB

1.3

Homenknarypa oprannyeckux coelMHEHUN (CUCTEMaTHYecKas) U TPUBUAIbHbBIE Ha3BaHUS
BAXHEHMIINX NPEACTABUTEIIEH KJIACCOB OPraHNYECKUX BEILECTB

YrneBoxopoasl

2.1

AJKaHBI: COCTaB W CTpOCHHC, TOMOJIOTHUYECKUH pAaa. MeTtaH u 3TaH — HpOCTCﬁH.IHC
MNpEaACTaBUTCIIN aJIKAHOB: (1)I/I3I/I‘-I€CKI/IG U XHMHYECKHE CBOMCTBA (peaKHI/II/I 3aMCIICHUA U
FOpeHI/IH), HAaXOXKJACHUC B IPUPOAC, ITOJTYYCHUC U IPUMCHCHNC

22

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH psAll. DTUJIEH U MIPONUIIEH — IPOCTENIINe
NPEJCTaBUTENN AJIKEHOB: (PU3MUECKUE U XUMUYECKHE CBOWCTBA (PEaKIIUU TUAPUPOBAHHS,
rajJJoreHUPOBaHUsA, TUApPATAllUM, OKHUCICHMS M IOJMMEPU3ALUHU), [OJy4YeHHEe U
IIPUMEHEHHE

2.3

Anxanuensl: Oyraguen-1,3 u mMetunOyranuen-1,3: crpoeHue, BakHEHIInEe XUMUYECKHUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI

24

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTMUYECKUH pAl. ALETUIEH — Ipo-
CTEHIIMH NpeICTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKHE U XUMHYECKHE
CBOMCTBA (peaKkK THAPUPOBAHUS, FAIOTEHUPOBAHUS, THPATAllUK, TOPEHUS ), TOJTyUEHHUE
Y IPUMEHEHUE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (pU3MYECKUEe W XUMHUYECKHE CBOWCTBa (peakiuu
raJJoreHUPOBAHUS U HUTPOBAHUS ), TOJIy4YeHHE U TpUMeHeHHe. Toyout: cocTaB, CTPOCHHE,
¢uznyeckue M XUMHUYECKHE CBOWMCTBAa (peaklUu TaJIOTEHUPOBAHMUS W HUTPOBAHUSA),
MIOJIyYeHUE M TpUMEHEHHE. TOKCHYHOCTb apeHOB. ['eHeTnueckas CBA3b MEXITY
YII€BOIOPOAAMHU, TPUHAJUISKAIIMMHU K Pa3JIMYHbBIM KJ1accaM

2.6

[TpupoaHble HCTOYHHUKH YTII€BOAOPOAOB. [IpHpoIHbIi Ta3 U MONMyTHBIE HE(TAHBIE Ta3bI.
Hedte u e€ npoucxoxnenue. CrnocoObl mnepepabOTKM HEPTH: TMEpPEeroHKa, KPEeKUHT
(TepMHUYECKM, KaTamUTU4YeCcKHil), mnuponus. IlponykTel mnepepa®oTku HepTH, HX
NPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBI yronb M MPOIYKTHI €ro
nepepadoTKU

Kucnoponconepxaiiue opraHndeckue coeIMHEHNS

3.1

HpCI[CJ'ILHLIC OIHOATOMHBIC CIHPTHI. MeTtaHon uW 3TaHOM: CTPOCHUC, (1)PI31/I‘-ICCKI/IC
1 XUMHYECKHE CBOMCTBA (peaKHI/II/I C AKTHBHBIMU MCTAJIaMH, TaJIOTCHOBOJOPOJaMH,
T OpCHI/IC), MMPUMCHCHUC. BO,[[OpOI[HLIC CBA3U MCXKAY MOJICKYJIaMU CIIUPTOB. HeﬁCTBHe
MCTAaHOJIa U OTaHOJIa Ha OpraHu3M 4Y€JIOBCKaA. MHoroaToMHEBIE CIIMPTHI. OTHUJICHTIINKOIb U
TIMLOCPHUH: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC U XMMHYECKHE CBOMCTBa (B3aHMOHeﬁCTBHC (¢10)

/

TETOTHBIMA METAINTAMM, KaICCTBECHRAA PeaKlUsA Ha MHOTOaTOMHBIE criuptThl). [eticTBue
FEOMNOY MERY FRIOFHE A [pMeHeH e TIMIEpUHA U YTUICHTIIUKOIISA

O

2

e
J

o

JIBSHOPIO HEGIAHIO [INMCSYDBI, (U3UYECKHEe W XHMHYECKHE CBOWCTBA. TOKCHYHOCTD
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IIpoBepsieMblii 3JIEMEHT COEPKAHUS

Anpaeruapl U KeToHbl. DopManbAeTul, aneTalbIeru: CTpOoeHUE, (PU3NYECKUEe U XH-
MHUYECKHE CBOMCTBA (PEaKlMUd OKHCIICHUS] M BOCCTAHOBJICHHS, KAUECTBEHHbBIC PEAKIINN),
MOJYy4YCHHE U TPUMECHEHUE

3.4

OnHOOCHOBHBIE TIpeAeTbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAst KUCIOTHI:
cTpoeHue, pu3nYecKne U XMMUYECKHE CBOWMCTBA (CBOWMCTBaA, OOIIKE JJIs Kiiacca KUCIOT,
peakius dTepudukanym), morydeHue u npuMenenne. CTeapuHoBast M OJICHHOBASI KUCIIOTHI
KaK MPEJICTaBUTEIIH BBICITUX KAPOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIITMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBUE

3.5

CrnoxHnble 3¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX 3PUPOB.
JKupsl. I'maponus xupos. [Ipumenenne xxupoB. buosiorndeckas posb KUPOB

3.6

YrneBoabl: cocTaB, KjIaccU(pHUKaIuUs yriaeBo10B (MOHO-, AU- U Toaucaxapuabl). [ moko3a
— TPOCTEHIIMIA MOHOCAaXapwJ: OCOOCHHOCTH CTPOCHHUS MOJCKYJbI, (PU3NYCCKUE U
XUMHYECKHE CBOMcTBa (B3aumoneictBue ¢ ruapokcugom wmenu(ll), oxucnenue
aMMHUAYHBIM pacTBOpoM okcuua cepedpa(l), BoccraHoBICHHE, OPOKCHHE TIIFOKO3BI),
HaXO0XJIEHHE B IPUPOJIe, MpUMEHEeHHe, Onomorudeckas poiib. @otocunrtes. PpyKTo3a Kak
u30Mep TIIOKO3bl. Kpaxmanm W 1meunono3a Kak NpupojaHbie momuMepbl. CTpoeHue
Kpaxmana U 1e/UTono3bl. dusndeckre U XUMHUYECKHE CBOMCTBA Kpaxmana (TUIPOH3,
KauCCTBCHHAs pCaKlus C I/IOI[OM)

A30Tc0z[ep>1<amne OpPraHn4cCKueC COCAUMHCHUA

4.1

AMUHOKHCIOTBI Kak aM(pOTepHble OpraHudeckue coeauHeHus. duznyeckue U Xu-
MHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha NpuUMepe TIuiuHa). buonsormyeckoe 3HaueHUE
aMuHOKHUCIOT. [lenTuas

4.2

benkn xak MNPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. HepBI/IqHaH, BTOpHUYHAasA U
TPETUYHAA CTPYKTYpa OciakoB. XMMHUUYECKHUE CBOMCTBA OCIKOB: ruapoJn3, ACHaTypanus,
KauCCTBCHHBIC PCAKIIMN HA Oenxu

BBICOKOMOJ'ICKy.HHpHBIe COCAMHCHUA

5.1

OCHOBHBIC TOHATHS XHMHUHU BBICOKOMOJICKYJIAPHBIX COGHHHGHI/IﬁI MOHOMCD, MOJHUMED,
CTPYKTYPHOC€ 3BC€CHO, CTCIICHb ITOJIUMCPU3ALIUN, CPCAHAA MOJICKYJIApHAas Macca. OcHOBHEIE
METO/BbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/II\/'I — MmoJImMepu3atusa
U IIOJIMKOHACHCAIIUA

5.2

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAIlCHU: 03HAKOMIIEHUE C
o0pa3iaMu IPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IUIacTMacc, kKayuykoB. [lomyueHue
CHHTETUYECKOI0 KayuyyKa U pEe3UHBI

11 KIIACC

Kon

IIpoBepsieMblii JJIEeMEHT COJePKAHUS

TeopeTnueckre OCHOBBI XMMHUHU

XuMu4eckuit dnmeMeHT. AToM. Sapo atoma, M30TOMBL. DIEKTpOHHAs 000JI04Ka. DHep-
TeTUYECKHE YPOBHH, TOJAYPOBHU. ATOMHBIE OpOUTAINH, S-, p-, d-dJIeMeHThl. OCOOCHHOCTH

/
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Kon

1.2

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

[Tepmonnueckuit  3akoH U Ilepumommueckas cucTeMa XUMHUYECKHX OSJIEMEHTOB
J.U. MenpneneeBa. CBs3b nepuoauueckoro 3akoHa M Ilepuoauueckoil CHUCTEMBbI XU-
Muueckux anemeHtoB [[.M. MenneneeBa ¢ COBPEMEHHOW TEOpHUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH WM3MEHEHHSI CBOWCTB XMMHUYECKHX OJJIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTHIX W CIIOKHBIX BEIIECTB IO TPyINIaM M TMepHojaM. 3HAYEHUE MEPUOIUICCKOTO
3aKOHA B Pa3BUTHH HAYKHU

1.3

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl xumuueckod cBsi3u (KOBaJCHTHAs
HEMOJISIpHAsT W TOJSpHas, WOHHAs, MeTajuimdeckasi). MoHBI: KaTHOHBI U aHUOHBI.
Mexanu3mbl 00pa3oBaHMsl KOBAJICHTHOM XUMHYECKON CBs3M (OOMEHHBIM M JOHOPHO-
akienTopHselil). Bonopoanas cBs3p

1.4

BaneHTHOCTb. 3HeKTp00TpI/IHaTeHBHOCTB. CreneHb OKHCIICHUS

1.5

BeniectBa MOJEKYISIPHOrO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. TUIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
Kpuctajuimyecko pem€rku. Ilonste o pgucnepcHbIX cucreMax. VctuHHBIE U
KOJUIOMJIHbIE pacTBOpbl. MaccoBas 0J1s BEIIECTBA B paCTBOPE

1.6

Knaccugukamuss HeopraHmveckux coequHeHnd. HomeHknatypa HEOpraHMYECKuX
BELICCTB

1.7

XuMuueckas peaKnusi. Knaccmbnxaunﬂ XUMHNYCCKHUX peaKI_[I/Iﬁ B HCOpF&HH‘IGCKOﬁ
HOpFaHquCKOﬁ XHMUH. 3aKOH COXpaHCHUSA MACChl BCIICCTB, 3aKOH COXpPaHCHHA
W IIPCBpAIICHUS SOHCPIUU ITPH XUMHYCCKHUX PCAKIHAX

1.8

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAaKTOPOB

1.9

OOpatuMble peakiu. XUMHUecKoe paBHOBecHe. PakTopbl, BIUAIOLIME HAa COCTOSIHUE
xumuueckoro pasHosecus. [Ipuanun Jle [larense

1.10

OnexTponuTtrueckas auccouuanus. CuabHble W cialble ANMeKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KKCIasi, HelTpasipHas, miesnoyHas. Peakiinm noHHOro oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKknuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxkenue HemetainoB B lleprognueckod cucreMe XMMHYECKUX 3Iie-
menToB JI.MI. MeHneneeBa U 0COOEHHOCTH CTpOEHHUsI aTOMOB. Du3HYecKue CBOICTBA
HEMETAIUIOB. AJUIOTPOIUsS HEMeTallioB (Ha TpuMepe Kuciaopona, cepbl, docdopa
U yTIepoJa)

22

XUMHUECKHE CBOMCTBAa Ba)KHEHIIMX HEMETaUIOB (TaJOreHoB, cepbl, a3oTa, (ocdopa,
yriaepoja M KPEeMHHUS) U HX COEAUHEHHMH (OKCHUIOB, KHUCIOPOJCOJAEPKALIUX KHUCIOT,
BOJOPOJHBIX coeAMHEHMH). [I[puMeHenne Ba)KHENIINX HEMETAJIJIOB U UX COEAMHEHUN

2.3

Meramnsl. [Tonoxenue meramioB B Ilepuogmdeckoil cucteMe XMMHUYECKUX DJIEMEHTOB
J.N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JO0UYEK aTOMOB METAJUIOB.
O6mue ¢usnueckue cBoicTBa MeTauioB. CIUIaBbl METAJUIOB. DIEKTPOXUMHUYECKHHA Psif
HaIPSHKEHUN METaJIOB

2.4

XUMHUYECKUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUil, Kalul, KajablUW, MarHui,
ATIOMUHHM, ITUHK, XPOM, KeJIe30, Me/Ib) U X coeanHeHnid. O0mue crocoObl MOTyYeHUs
MeTassoB. [IpuMeHeHre MeTannoB B ObITY U TEXHUKE

2.5

I'ereTmueckas CBI3b HCOPraHNMYCCKUX BCUICCTB, IPUHAJICIKAIINX K pa3JIMYHBIM KJIacCaM

XUMHS U )KU3Hb

Ponp xuMun B 06€CTIeUeHNH IKOIOTUYECKOM, SJHEPTETUIECKON U MTUIIEBON 0€30MMacHOCTH,

4 3.1

-EffBI/ITI/II/I Meﬁdgﬂlﬁbﬁcl}\%{mﬂe O HAaYYHBIX MCTOAAX IMO3HAHUA BCIICCTB U XUMUUYCCKUX

O

91 MEHT
o) HHOW ﬂO"'—iif‘l%b'rG
peacTaBIICHU ODIIMX HAy4YHpIX MPUHINIAX IIPOMBIIUIEHHOIO MOJIYYE€HUS
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Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
CTPOUTEINbHBIE MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepUaibl, KPaCKH, CTEKJIO, KEpaMuKa,
MaTepuabl TUIs ANEKTPOHUKH, HaHOMAaTepHallbl, OpraHuyecKue
Y MUHEPAJIbHBIE YIOOpeHHS
XuMusa u 300POBLC UYCJIOBCKA: IIpaBWJia HMCIOJbB30BAHUA JICKAPCTBCHHBIX IIPCIIapaToB,
33 npaBuiia 0€30MacHOr0 HUCMOJIb30BaHUSl MpEnapaToB OBITOBOM XMMHHM B TOBCETHEBHOM

KHU3HHU
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

o Xumus, 10-11 xnacc. YueOnuk. bazosslit ypoBenb. ['abpuensu O.C., Octpoymos WN.T'.,
CnankoB C. A.,«M3narenbctBo.- «IIpocBemienue» 2025 ron
e 3anmaynuk mo xumuu: 10 knacc /H.E. Ky3nenosa, A.H. JIEBkun.-M. : Benrana-I'pad,
2020
tabnuuel: [lepuonnyeckas cucreMa xumuueckux >nemeHToB J1. . MenneneeBa, Tabnuia

pPaCcTBOpPUMOCTH, 3J'ICKTpOXI/IMI/I‘ICCKI/II71 pAd HAITPSPKCHUA METAJLJIOB.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

o Jlupmaktuueckuii Marepuan mo xumun it 10-11 kimaccos. [Tocobue mnst yunrens/
A.M.Paneukwuit, B.I1.I'opmkosa, JI.H.Kpyrnukosa.-M.:I1pocsemenue, 2006

e Bonosuk B.b., Kpyrenkas E.J[. O6mas u Heopranudeckast xumus: Borpocsl,
yhpaxHeHusl, 3a1a4u, TecThl. [locodbue mis crapueknaccaukoB. —CI16: CMUO Ilpecc,
2012.

o Xwumusa. Quaaktuyeckuit Matepuan. 10-11 kmaccel: mocobue s yaurenen

obmieoOpasoBar. yupexxaenuii / Pagenkuii A.M.- Mocksa, [Ipocsemenue, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. Caiit Pemry BITP xumus BITP—2025, Xumus ais 10

KJj1acca: 3aJadHus, OTBETHI, PCIIICHUA

2. Tazera «Xumus» U caT s yuutens «S uay Ha ypok XUMHW

http://him.1september.ru.

3. Caiir Pemry EI'D xumus https://chem-ege.sdamgia.ru/

4. Enunas komnexkuus LOP: [Tpeamernas komteKius «XuMus»

http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.h
s D
0 NOKYMEHPhoanNMCAH

SNEKTPOHHOMRBIHAGbID ToTeKa YaeGHBIX MATEPHATOB 1O XHMUH Ha TIOPTATIE

CepTnoukar 0E42607FIFEC3ERAESEOMTEC S BE @ porast mikoa https:/resh.edu.ru/
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https://chem10-vpr.sdamgia.ru/?ysclid=mcend745c2138704315
https://chem10-vpr.sdamgia.ru/?ysclid=mcend745c2138704315
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-ege.sdamgia.ru/
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/

7. SIKnacc https://www.yaklass.ru/

8. Xumunueckuit pakynprer MI'Y https://www.chem.msu.ru/

9. Enmnas xomnekuus mudpoBbIX 00pa3oBaTelbHbIX pecypcoB —http://school-
collection.edu.ru/catalog/pupil/?subject=31

10. Cetb TBOpUECKUX yuuTeneil. Xumosa -http://www.it-
n.ru/communities.aspx?cat no=4605&tmpl=com
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http://school-collection.edu.ru/catalog/pupil/?subject=31
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com
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