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HNOACHUTEJBHASABAIIUCKA
[TporpamMma o XMMUM Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE:

1. ®enepanbHOrorocy1apcTBEHHOr000pa3oBaTeIbHOTOCTaHJAPTACPEAHET00OIIIETO
obpazoBanus (IIpuka3 Munucrepcrsa npocsenienus PO ot 17.05.2012 Ne413 « O6
yrBepxkaeauu @I'OC COO» ¢ u3m. )

2. OCHOBHO# 00pa30BaTEIBHOM MPOTPAMMBI CpesiHero obmiero oopazoanust MAOY Abatckas
COLII Ne 1, npotokon nenarorudeckoro cosera ot 30.08.2023 r. Ne 18, ¢ u3m. ot 23. 05.2025.

3. [Ipukaza MunnpocenieHusiPoccunor26.06.2025N495" 006 yrBepkaeHuu penepaibHOTO
nepevHs yueOHUKOB, IOMYIIEHHBIX K NCTIOJIB30BAHUIO TIPU PEATH3AINN HMEIOIITIX
roCyJIapCTBEHHYIOAKKPEIUTAIIMI000pa30BaTEIbHBIXIIPOT PAMMHAYAIIEHOTO 0 OIIIETO,
OCHOBHOTOOOIIEr0,CPEHETO 00IIEro00pa3oBaHus OPraHU3aIUSIMU,0CYIIECTBISIOMIUMEI
00pa3oBaTeNbHYIO ACATEIBHOCTD U YCTAHOBJICHHUS MPEACTHHOTO CPOKA UCIIOIB30BAHMUS
UCKJIIOYEHHBIX YUEOHMKOB U Pa3pabOTaHHBIX B KOMIUIEKTE C HUMH Yy4€OHBIX TTOCOOMit"

4. YuebnoromnanaMAOY AbatckasCOILINe1Ha2025-2026y4eOHBIATO.

5.®enepanbHOM paboyeil mporpaMmbl IO YYEOHOMY MPEAMETY «XUMUSD».

A Taxxke Ha ocHoBe DenepanbHOoro 3akoHa OoT 29.12.2012 No 273-®d3 «O06 obOpa3oBaHuU B
Poccuiickoit ~ ®enepanuu», TpeOoBaHMM K  pe3ylbTaTaM  OCBOEHHS  (penepaibHOM
00pa3zoBaTeIbHONIIPOTPaMMBICPETHET00OIIETO o6pazoBanusa(P@OIICOO),npencTaBIeHHBIXB
denepanbHOM TrocydapcTBEHHOM oOpaszoBaTenbHOM cTtaHmapte COO, c¢ yu€rom Konmenmum
MpenoJaBaHus y4eOHOTO mpeaMera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoi
denepannu, peam3yroINX OCHOBHbIE 00pa30BaTelIbHbIE MPOTrPaMMBbl, 1 OCHOBHBIX MOJIOKEHUN

«Ctpareruun paszButusi Bocnutanusi B Poccuiickoit ®@enepaunu Ha nepuoa g0 2025 roma»
(Pactopsokenue [IpaButenpctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOJOB K pa3pabOTKe MNporpaMMbl O XUMHH, K OIpPEIeICHHUI0 o0Ien
CTpaTEeruo0y4eHU S, BOCIMTAHUSUPA3BUTHA00YIAOIINXCACPEICTBAMUyUeOHOTOTIPEIMETA
«Xumus» st 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABWIJIM KOHIICTITYQJIbHBIC IOJIOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IICJICH, COJEP)KAHHS, PE3YIbTaTOB OOYYCHHS U
TpeOOBaHUN K YPOBHIO OJITOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHUKAMU  0011e00pa3oBaTeNbHOM
OpraHM3aliy, SBISIETCS HEOTheMJIeMONl dYacThio HX o0OpazoBaHHOCTH. OHO  CIIYXKHUT
3aBepUIAIONIMM STalloM peaju3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIOYEBBIX
LIEHHOCTEH, NPUCYLIUX LEJOCTHON CHCTeMe XHMUYECKOTO o0O0pa3oBaHMs. OTH LIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHHS U OOIICH KYyIbTYphI
YeNoBeKa, a TAKXKe KOJIOTHIECKH 000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO UIIPUPOIHON
cpene. Peanmusyercs xumudeckoe o0OpazoBaHHE OOYYaroIIMXCS HA YPOBHE CPEIHErO OOIIEero
oOpa3oBaHUs cpeACTBAMH y4eOHOTO mpeameTa «XUMHUs», COJAepKaHUEe U TIOCTPOEHHE KOTOPOTO
OoTpeJieNieHbl B MPOrpaMMe MO XUMHH C Y4€TOM cHeluUKd HayKd XUMHH, €E3HAYCHUS B
MO3HAHUU TIPUPOJBI U B MaTepUaIbHON KU3HU OOIECTBA, a TakXke ¢ y4€ToMm oOIMX Leneil u
MPUHIIUIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHUE CHCTEMBl CpEIHEro O0O0Iero
oOpa3oBanus B Poccuiickoit @enepanuu.

XUMUS KaK dJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 pPOJb B COBpEMEHHOMU
[IMBUITU3AIIM U, BCO3AHUMHOBOMOA3pIMATepUATHbHORKYIBTYpbl. OHABHOCUTCBOMBKIIAIB



(opMupoBaHHE PAIIOHAIBHOTO HAYYHOTO MBILUICHUS, B CO3JJaHHUE IEIOCTHOTO MPEICTaBICHUS
00 OKpY)XaroleM MUpe KaK O €AWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUHU
Ha OCHOBE IOHMMAaHHUS BELECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MUpa, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTIMU PUMEHEHUSL.

TecHo B3auMOAEWCTBYST C JApPYTMMU €CTECTBEHHBIMM HayKaMH, XHMHsS —cTajia
HEOTHEMJIEMOH YacCThI0 MHPOBOHM KYJIbTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
XKU3HU Kaxkaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHMsI Kak HayKa CO3MJaTesIbHasA, KaK Hayka
BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha pelIeHHE I00aabHBIX MPOOJIEM YCTOMYHMBOIO pa3BUTHS
YEJIOBEUECTBA — ChIPhEBOM, SHEPIETHUECKOM, TUIIIEBOM, SKOJIOTHUYECKON 0€30MaCHOCTH MOXPaHbI
310pPOBBSL.

BcooTeeTcTBHMCOOITUMUTIETIMUATIPUHITATIAMUCPETHET 00 0IIIET000pa30BaHUSICO IEPKaHIE

npenMera «Xumus» (10—11 kmacesl, 6a30BbIi YpOBEHb U3YyUEHHS) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHOHAOOIIEKYIBTYPHYIOTIOATOTOBKYO O yHAIOIITNX CsT, HEOOX0 IUMYFOUM JIJIST
BbIPAa0OTKUMHUPOBO33PEHUYECKMXOPHUEHTUPOB,yCIIEITHOTOBKIFOUEHUABKU3HBCOLINYMA,
PO JIOJKEHHUSI00Opa30BAHUSBPA3TNYHBIX00JIACTAX, HECBSI3aHHBIXHETIOCPEICTBEHHOCXUMUEH.
CocraBisromuMHNIpeAMEeTa« X UMHUANIBIIAIOTCA0a30BbIeKypChl—«OpraHndeckas XUMHUSI»U
«OO0m1ast 1 HeopraHu4eckas XMMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BOI1 HAYKHU: CUCTEMa 3HAHUM 110 HEOPraHMYECKON XUMUH (C BKIIOUEHHUEM 3HAaHUH U3
oOu1eil XMMUM) U opraunueckoil xumuu. @opMUpoBaHUE TaAHHOM CUCTEMBI
3HAHUUTIPUU3YYEHUHUTIPEIMETA00eCTIEYNBaETBO3ZMOKHOCTHPACCMOTPEHUBCETO MHOT000pas3Hs
BEIIIECTBHA0CHOBEOOIIMXITOHATHN,3aKOHOBUTEOPHUH XUMUH.

CrpykTypa cozaep:kanus KypcoB — «Opranndeckas Xxumus» U «O0mas 1 HeopraHuyeckas
XUMHs» chOpMHUpOBaHa B MPOTpaMMe MO XUMHUU Ha OCHOBE CHCTEMHOTO MOJX0Ja K MU3YyYEHHIO
y4eOHOrOo MaTepuaja M OOyCIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWHN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOW XHMHM BEHIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHUYECKON TEOPUU CTPOEHUS OPraHUYECKHX COCAUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX M AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce BEIECTBaX JAlOTCSl B Pa3BUTUU — OT YIJIEBOAOPOJOB [0
CIIOXHBIX OHOJIOTUYECKH AaKTHBHBIX COEIMHEHHUU. B Kypce opraHnyeckoid XMMUU MOJTy4aroT
pa3zButue chOpPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHWs MEepBOHAYAJIbHBIC
MIPEJICTaBJICHUS] O XUMUYECKOU CBS3M, KIACCU(PUKAMOHHBIX MMPU3HAKAX BEILIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOM PEAKIINH.

[Tox HOBBIM YriioM 3peHHUs B mpeamere «XuMus» 0a30BOT0 YpOBHSA pacCMaTpHUBAETCS
M3YYCHHBII Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs TEOPETHUYECKUH MaTepuan u
(hakTONIOrHUeCKUeCBeICHUOBEIIeCTBaXUXUMUUecKopeakiuu. Tak,B4acTHOCTH, BKypCce
«OO0masi 1 HeOpraHuyeckass XUuMUs» 00ydarolUMCs MPEJIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE NEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTHYECKUX TMO3UIHiA,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHeHHe (YHKIUH STOro 3akoHa — OT oOoOmiaromen 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE O XMMHUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IMPOTEKAHUS
nononHserca B Kypcax 10 wm 11 KimaccoB dsneMEHTaMHM  COJEp)KaHUSA, HMEIOIUMU
KYJIBTYpPOJIOTHUECKUH M TNPHUKIATHON Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBSI3M XMMHMHM C JApPYIMMH HayKaMM, pacKpblBalOT €€ pojb B II03HABaTEIbHOU U
MPAKTUYECKON JEATeNbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHMS K IPOLECCY
TBOPYECTBABOOIACTUTEOPUNUTIPAKTUUECKUXITPHIIOKEHUMXMMHUH, TOMOT 0T BBIITYCKHUKY



OpPUEHTUPOBATHCS B OOIIECTBEHHO M JITYHOCTHO 3HAYUMBIX MpoOJieMax, CBA3AHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(MOPMAIIUIO U MPUMEHATH €€ IS MOTMOJHEHHs 3HAHWM, PEeIIeHHs
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a7ad. B 1enoM coxaepkanue
y4eOHoTo mpeaMera « XUMHS» JaHHOTO YPOBHS M3yYEHHUS OPHEHTUPOBAHO Ha (popMUpOBaHHE y
o0yJaromuxcss MUPOBO33PEHYECKON OCHOBBI ISl TIOHUMaHUST (PUIOCOPCKUX HICH, TAKHX Kak:
MaTepHAIbHOE €AMHCTBO HEOPTraHMYECKOTO W OPraHMYECKOr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOMM CTPOECHUEM, IO3HABAEMOCTh IIPUPOIHBIX SABJICHUNIYTEMAIKCIIEPUMEHTA U
pemieHusl TPOTUBOPEYMH MEXKIy HOBBIMH (DaKTaMH M TEOPETHUYECKUMH TPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUU B PELIEHUH SKOJIOTMUYECKUX MpoOJieM, a Takke mpodiieM cOepeskeHus
SHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3JaHUSI HOBBIX TEXHOJIOTMM U MaTepUasoB.

B mnnane pemeHus 3ajad BOCHUTAHUS, Pa3BUTHUS U COLUAIM3ALMU  OOy4aroIIUXCS
MPUHATBIE TPOTPAMMON IO XWMHUHU TIOAXOIBI K OIPENENCHUIO COACPKAaHUS M TMOCTPOCHHS
npeaMeTa MpeaycMaTpuBaoT (OPMHUPOBAHNE YHUBEPCAIBHBIX yYEOHBIX JEHCTBUI, MMEIOIINX
0a30Bo€ 3HAUEHUE I PA3IUYHBIX BUIOB JIEATEIILHOCTH: pEelIeHHs IpooieM, IOUCKa, aHaau3a u
00paboTkM UHPOpMAIUK, HEOOXOOUMBIX JJsi TPUOOpPETEHHs] ONbITa NPAKTUYECKON U
HCCIIEIOBATENIbCKON AESITETbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

Brnpaktuke npenoaaBaHusi XMMHUU Kak HA YPOBHE OCHOBHOTO 0O011ero oOpa3oBaHus, TaK U
Ha YpOBHE CpeJHero oOI1iero o0pa3oBaHus, MPH ONPEEICHUN COAepKATEIbHOMXapaKTEePUCTUKI
1ene W3ydeHHs IMpeiMeTa HampaBlIeHUEM IEPBOCTENEHHON 3HAYMMOCTH TPaJWLIMOHHO
npu3Haércss  (QopMHpOBAaHHME OCHOB XMMHYECKOM HayKM Kak o00JIaCTH COBpPEMEHHOIO
€CTECTBO3HAHUS, NPAKTHUYECKON [EeATENIbHOCTH 4YellOBeKa M Kak OJIHOTO W3 KOMIIOHEHTOB
MHUPOBOM KyJbTyphl. C METOIMYECKON TOUKH 3PEHHUS TAKOW MOAXOJ K OMPEACICHUIO IeNei
W3YYEHHUS MpeIMEeTa SBISETCS BIOJIHE OMPABAaHHBIM.

CornacHO JaHHOM TOYKE 3peHUs IVIAaBHBIMH LEJIIMU HU3Y4YEHUS MpeaMmeTa «XUMHUsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

e (GOopMHUPOBAHHE CHCTEMbl XUMUYECKUX 3HAHUM KaK Ba)XKHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, B OCHOBE KOTOPOH JiekaT KIIIOUEBbIC MOHSTHS,
(yHIaMeHTalbHbIE 3aKOHBI U TEOPUU XHMHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE H
MOHMMAaHHE CYIIHOCTU JIOCTYIHBIX OOOOIIEHNH MHPOBO33PEHUECKOTO XapakrTepa,
03HAKOMJICHHE C UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAxX MO3HAHMS BEIIECTB U
XMUMHUYECKUX PeaKIuil, HeOOXOIUMBIX JUIsl TPUOOPETEHUSI YMEHHI OpUEHTUPOBATHCS B
MHpE BEIIECTB U XUMUYECKHUX SBICHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTHUECKON U
MTOBCE/THEBHOM JKU3HH,

® pa3BUTHE YMEHHUIH U CHOCOOOB [IEATEIBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO HKCIEPUMEHTa, COOJIOACHUEM TMpaBuil 0Oe301acHOTOo
oOpallleHus ¢ BEIeCTBAMHU.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKA LIeJei U 3a7ay U3ydeHus MpeaMera B
IporpamMme Mo XMMHUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU
B cHUCTeMe cpeaHero obmero oOpa3oBaHus. CerofHs B NpENoJaBaHUM XUMHM B OOJbIICH
CTENEHU OTHAETCA NPEANOYTeHUE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs O0Oy4deHus,
OpUEHTUPOBAHHOM Ha TOATOTOBKY BBITYCKHUKAa 00IIe00pa3oBaTeIbHON  OpraHu3alyi,
BJIQJICIOIIEr0 He HAOOpoM 3HaHHM, a (yHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M
YMEHUSIMH aKTHBHOTO MOJYYEHUS 3HAHWM U MPUMEHEHHUS UX B pEasbHON KM3HM VIS PELICHHS
MPAKTUYECKUX 3a/1a4.



B cBi3u ¢ 3TUM mpH U3yYEHHH MpeaMera «XUMHs» JTOMHHHUPYIOIIEEe 3HAueHHUE
NpUOOPETAIOT TAKKE LENIN U 3a/1a4H, KaK:

amanTauus oOyyaromuxcs K  YCIOBHSM  JMHAMHUYHO  pA3BUBAIOLIETOCS  MHpA,
(GhopMHpOBaHHE WHTEIUICKTYyalbHO pPA3BUTOW JIMYHOCTH, TOTOBOH K CamMooOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHHATUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIlUSIX, CBSI3aHHBIX C BEIICCTBAMH M UX IIPUMCHEHHUEM;

¢dopmupoBanre y OOy4arOIMXCS KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETECHIUH),
MMEIOIINX YHUBEPCATIbHOE 3HAUCHHE /ISl PA3IMYHBIX BUOB JEATEILHOCTH: PEICHHs poOiIeM,
MOUCKa, aHaium3a W o00paboTku WHMOpMANNU, HEOOXOIUMBIX IS MPHUOOPETEHHUS OIBITA
NEATeIbHOCTH, KOTOpasi 3aHUMAaeT BAXHOE MECTO B MO3HAHWU XMMHH, a TAKKe JJISl OLCHKU C
MO3UIIMIA SKOJIOTHYECKOH 0€30TTacHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKUX TPOIIECCOB
Ha OpPraHU3M YeJIOBEeKa U MPUPOIHYIO CPENY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEH
oOyuarouuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO NPUOOpEeTaTh HOBbIE 3HAHUS [0 XHMHUHU B
COOTBETCTBUH C KU3HECHHBIMH TTOTPEOHOCTSIMHU, UCTIOTIB30BATh COBPEMEHHbIE WH(POPMAIIMOHHBIE
TEXHOJIOTUH JUIS TIOUCKAW aHali3a y4eOHOM M HAYYHO-TIOMYJISIPHON MHPOPMAIUU XUMAYECKOTO
COJICpPIKaHMS,

(dbopMuUpOBaHHE W PA3BUTHE YOOYJAFOIINXCSl aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaAOJIOIaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOJWMEI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUH U TIPOBEJICHUN XUMUYECKOTO dKCIIEPUMEHTA;

BOCIIHTaHUE Y OOyJaromuxcsi yOexJTEHHOCTH B TYMAaHHCTHUECKOW HAIPaBICHHOCTH
XUMHHM, €€ BaXHOW pOJM B  pelIeHHH TJoOanbHBIX MpoOJeM  palroOHaIbLHOIO
MIPUPOIOIOIL30BAHUS, TMOTOJHEHHUSI SHEPTeTUYECKHX PECYpCOB M COXPAHEHHUS TMPUPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpEeXHOr0 OTHOIICHHS K NPUPOJIE U CBOEMY
3/I0pPOBbIO, @ TAKXKE€ MPUOOPETEHHS OIbITa MCIIOJb30BAHUS MONTYYEHHBIX 3HAHUN JUISl IPUHATHUS
IPaMOTHBIX PEHICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUUYECKUMH SBJICHUSMHU.

B ydeGHOM mmane cpemHero oOmiero o0pa3oBaHusl MpeaMeT «XUMHs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MpeaMeTHOM 06macTi «EcTecTBeHHO-HayUHbIE TPEAMETHI.

OO1ee yuCIIO YacoB, OTBEAEHHBIX IJI M3y4EHUS XMMHUH, HAa 0a30BOM ypPOBHE CPEIHET0
obmero obpazoBaHusi, cocraBisger 68 dacoB: B 10 kmacce — 34 gaca (1 vac B Henemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEP KAHUEOBYYEHUA
10 KJIACC
OPITAHUNYECKAAXUMUA

TeopeTnyeckHeoCHOBbLIOPTAHMYECKON XUMUHU

[Ipenmer opraHnveckoi XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE M 3HAUEHUE B MOJIY4YEHUU
HOBBIX BellecTBU MarepuasioB.Teopusictpoenusoprannueckux coenqunenuii A.M.byrneposa, eé
OCHOBHBIE TMOJIOKEeHUS. CTPYKTypHBIE (OPMYNBI OpraHMYECKHX BemecTB. [ omomorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccudukauu OpraHnyeckux BemiecTB. HomMeHkIaTypaoprannyeckux
COEMHEHUI (cucTemMaTuyeckas) WM TpHUBUAIbHbIE Ha3BaHUS BaXKHEWIINX MpeJCTaBUTENEH
KJIACCOB OPraHNYEeCKUX BELIECTB.

DKclepUMEHTAIbHBIE METO/Ibl M3YYEHHUs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BEUIECTB M MaTepHajaMd Ha UX OCHOBE, MOJAEITUPOBAHUE MOJEKYI
OpraHMYeCKUX BEIIECTB, HaOJIOJACHHE U ONUCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesogopoasl

AJNKaHBI: COCTaB M CTPOECHHME, TOMOJIOTHYECKMU psa. MeTaH M 3TaH — NOpocTennine
MIPE/ICTAaBUTENN aJIKaHOB: (pU3MUeckue M XUMHUYECKHE CBOMCTBAa (peakiuu 3aMelIeHUs] U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/JIE, MOTyYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psill. DTUIEH U MPONUIIEH — MPOCTEUIIINE
MIPE/ICTAaBUTENIN aJKEHOB: (PU3MYECKHE W XWMUYECKHE CBOMCTBA (peakuuu THUIPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIUU, OKUCIECHUS U MOJIMMEPU3ALIUN), TOyYeHUE U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKUE
cBOICTBa (peakus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

ANKUHBI:COCTAaB U OCOOEHHOCTH CTPOCHUS,TOMOJIOTHYECKHM  pAld. AUETHIEH —

MIPOCTENIINI MTPEeICTaBUTENb aJIKHHOB: COCTaB, CTPOCHUE, (U3NYECKUE U XUMHUYECKHE CBONCTBA
(peakuuu ruApUpPOBaHUS, TaTOTCHUPOBAHUS, TUAPATALIMH, TOPEHUS), IOJTyYSHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NUYECKHE U XUMUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIyUY€HHE U NpPUMEHEeHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peaKyuu 2ani02eHUpO8anUs U HUMpPOBAHUs), NOIYUeHUe U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTWyeckas CBSI3b MEXKIAY YIJIEBOJOPOJaMH,
MIPUHAUISKALMMH K pa3JIMYHbIM KJaccaMm.

[Ipupoanbie UCTOYHUKH YrIIeBOAOpoa0B. [IpupoaHblil ra3 u MoOmyTHbIE HE(PTIHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeCKHil, KaTamuTHYECKUii), muponu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHHs BELIECTB M MX IPEBPAIICHUI: O3HAKOMIIEHHUE C
oOpa3laMu MmjIacTMacc, KaydykoB M pe3uHsbl, kojulekuuu «HedTs» 1 «Yroisby, MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TajlOT€HONPOM3BOJIHBIX, IPOBEACHUE MPAKTUYECKON paboThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpiezanaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakiuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa PEAKIHUH 10 HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

KucaopoaconepxammeoprannyecKknecoeJHHEeHUsI

[IpenenpHbIE OAHOATOMHBIE CIUPTHL. METaHON M OSTAHON: CTpPOEHHE, (U3UYECKHEe W
XMMHMUYECKHUE CBOWCTBA (pEakUUU C aKTHMBHBIMHU METaJJIaMH, rajoreHOBOJAOPOJaMH, FOPEHHUE),
npuMeHeHue. BoaopoiHblie cBSA3M MEXIy MOJIEKyJaMHu cnuproB. JlelicTBUe METaHOIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHoOroaToMHble CHHUPTHL. OJTWUJIEHIVIMKOJIb W TJIMLEPUH: CTPOEHME, (usnueckue u
XMMHUYECKNECBONCTBA(B3aUMOAECHCTBUECO 1IEIOYHBIMU METAJlJIaMH, KaueCTBEHHAsl peakliys Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHu3M uenoBeka. lIpuMeHeHue riauuepuHa u
STUIICHTJIUKOJISL.

@®eHo: CTpOeHHE MOJIEKYJbl, (QU3NYECKHe U XHUMUYecKue cBoiicTBa. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbIETU]: CTPOEHHUE, (QU3NYECKHE WU
XMMHYECKHE CBOWCTBA (pEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIMH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpenenbHble KapOOHOBbIE KUCIOTh. MypaBbiHAasl U YKCYCHasl KHCIOTBHI:
CTpoeHue, pU3nYecKre 1 XUMUYECKHe CBOICTBA (CBOMCTBA, OOIIME JUIsl Kiacca KHCIOT, peakius
sTepuduKanum), MoyyyeHue u mnpuMmeHeHue. CTeapuHOBasi M OJIEMHOBAs KHUCJIOTBHI Kak
MPEACTABUTENH BBICIINX KapOOHOBBIX KUCIOT. MbLTa KaK COJIM BBICIIUX KaPOOHOBBIX KHCIIOT,NX
MOIOIIlEE IEHCTBHE.

CrnosxHbIea(pUPBIKAKITPOU3BOIHBIEKAPOOHOBBIXKUCIOT. [ MAPOIN3CI0KHBIXI(DUPOB.
Kupsr.I'napommzxupos.[IpumenennexnpoB. buonornueckaspoyibKupos.

VYrieBoapl:cocTaB, Kiaccuukaius yrieBoaoB(MOHO-,U-UTIOIHCaxapu bl ).l moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHUS MOJIEKYINbI, (pU3NYECKHEe U XUMUYECKUE
cBoiicTBa (B3ammojeiictBue ¢ ruapokcunoM wmenu(Il), oxkucieHme aMMHAYHBIM PaCTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOXKEHUE TIIFOKO3bl), HAXOXKIACHHUE B IIPHUPOJE,
IpuUMeHeHue, ouonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIIOKO3BL.

Kpaxmanunemntono3akaknpupoaasienoiumepbl. CTpoeHueKkpaxmananiiesuIoI03bl.
Ou3nyecKueNXMMUYeCKHECBOICTBaKpaxMaa(TUIPOIIN3,KadeCTBEHHASIPEAKLIUACHOIOM).

DKClepUMEHTAIbHBIE METOJbl HM3y4YeHMsI BEUIECTB M HMX IPEBpAIlleHUui: MpOBEJICHUE,
HaONOJICHUE W OMKCAaHWE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peaKiuu OJHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHosia okcuaoMm wmeau(ll)), mMHOroaTomMHbIX
cnupToB (B3aumozeiicTBue rmuepuHa c ruapokcuaoM menu(ll)), ampaernmoB (oxucieHue
aMMHadHbIM pacTtBopoM okcuaa cepeopa(l) m ruapoxcumom wMemu(Il), B3aumopeicTBHE
KpaxMaja C HOJOM), TMPOBEIEHUE IMPAKTUUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCTIOTBIL

Pacuérnpiezanaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIWYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa pEaklMu MO HU3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOEp)KALMEOPTAHNYECKUECOECTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(poTepHbIe Opranndeckue coequHerus. Gu3nueckue NXUMHUYECKHe
CBOMCTBAa aMUHOKHCIOT (Ha MpUMepe TIuIKWHA). buonormueckoe 3Ha4YeHHWE AMHHOKHUCIOT.
[TenTuaer.



benku kak npupoaHble BBICOKOMOJIEKYJSIpHBbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEIKOB: THIAPOJU3, J€HATypalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcrepuMEHTaIbHbIE METO/bl M3YUEHHsI BEIIECTB M MX NPEBPALICHUN: HAOMIOACHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX ONBITOB: JEHATypaunus OETKOB TPH HArpeBaHWHW, IBETHBIC
peakiuu OEIKOB.

Bricokomoiieky isipHblecoeIJHHEHUSs

OCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUU, CpelIHss MoJieKyaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKclepuMEHTAIbHbIE METOJIbl M3YYEHUsl BEIIECTB U MX MPEBpAILEHUN: O3HAKOMIICHHE C
oOpa3LamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeIMeTHBIECBSI3H.

PeanuzanusiMexnpeMeTHBIXCBSI3EHTpUM3ydeHUHOprannyeckonxumuus 1 0kaacce
OCYILIECTBIISETCIUEPE3NCII0JIb30BAHNEKAKOOITNXECTECTBEHHO ~-HAyYHBIXIIOHATU I, TAKUTTOHSI THH,
SBIISIOLIUXCS CHCTEMHBIMHU JUISL OT/AETIbHBIX MPEAMETOBECTECTBEHHO-HAYYHOTO IMKIIA.
OO01neecTeCTBEHHO-HAYYHBICIOHATHS  SIBJICHHE, HAyYHBIH (PAKT,T'UIIOTE3a,3aK0H, TEOPUS, aHAIIH3,
CUHTE3, Kiaccudukanus, NEPUOJNYHOCTb, HaOJIOAEHUE, H3MEpEeHue,
9KCIEPUMEHT, MO/IETIMPOBAHHE.

®usnka: Marepus,JHeprus,Macca, aToM,’IEKTPOH,MOJIEKYJa,SHEPreTHYECKU YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €TUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusM, Ouocdepa, oOMEH BEmIECTB B Opranm3Me, (poTocuHTE3,
OMOJIOTMYECKH aKTUBHBIC BeIeCTBa (OCJIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadusi:MuHEpanbl, rOPHBIETIOPO,IBL,II0JIE3HBIEUCKOTIAEMbIE, TOIIIIMBO, PECYPCHI.

TexHonorus: muIIeBbe MPOIYKTHI, OCHOBBI PAallMOHATILHOTO MUTAHMS, MOIOIINE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBINAANHEOPT' AHUYECKAAXUMUA

TeopeTnyeckneoCHOBbIXUMHU

XUMHYECKUH d3JeMeHT. AToMm. Snpo aroma, H30TOINBI.  ODJIEKTpOHHAs 000J0YKa.
DHepreTHYecKue YPOBHH, MOIYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 3meMeHThl. OCOOEHHOCTH
pacrpeiesieHdst JICKTPOHOB M0 OPOHMTANISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX MEPHOIOB.
DnexTpoHHas KOHGUTypalus aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckoid cHUCTEMBl XUMUYECKUX
anemeHToB JI. . MenpaeneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMUYECKHX IEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyInaMm U neprojaM. 3Hau€HHUE MEPUOIUYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BuUIbl XMUMHYECKON CBs3U (KOBaJEHTHAs
HEMOJIIPHASUIIOPHAS, IOHHAS, MeTaJUTnUecKas ). MeXaHn3MbI0Opa30BaHUSKOBAICHTHON



XUMHUYECKON CBsI3U (OOMEHHBIN U JIOHOPHO-aKIEeNnTOpHbIN). BomopoaHast cBsa3b. BaneHTHOCTS.
DneKTpooTpUlaTesbHOCTh. CTeneHb OKkuciieHns. OHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH TMOCTOSIHCTBA COCTaBa
BELIECTBA. THIBl KPUCTAIUIMYECKUX PEWETOK. 3aBUCHUMOCTb CBOWMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIx cucteMax. MicTHHHBIE U KOJJIOMAHBIE PacTBOPBI. MaccoBas 10Jist
BEIIECTBA B PaCTBOPE.

Knaccupukanuss HeopraHudeckux coenuHeHnid. HomeHKnatypa HEOpraHHMYECKHX
BEIIECTB. ['eHeTHyecKass CBA3b HEOPraHWYECKHX BEIIECTB, MNPUHALICKAIIMX K Pa3IMYHBIM
KJIaccam.

Xumunueckass peakius. Knaccudukanus XUMHUYECKHX pPEaKIMM B HEOPraHMYecKoW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHECHUs M MPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (akTopoB. OOpaTHUMBbIE peakIiu.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIMUSIONIME HA COCTOSIHUE XUMHUYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnekrponuTudeckas auccornuarys. CuimbHble W cinadbie d7eKTposuThl. Cpena BOJIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHASI.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.

DKCNEpPUMEHTAIBHBIE METOJbI M3yYeHHUs BEIIECTB W WX NPEBPAIICHUNA: JEMOHCTpaIus
tabmun «llepronnueckas cuctema xumudeckux asnmemeHToB [[. WM. MenneneeBa», uszydeHue
MoJeNell KpUCTAITMYECKUX peIIETOK, HaOMIoJeHHe U ONHMCAaHHWE JIEMOHCTPAI[MOHHBIX U
1abopaTOpHBIX OMBITOB (pa3jioXeHHe NEepOoKCHAAa BOJOPOAa B MPHUCYTCTBUM KaTaiu3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILIECTB C MOMOIIBI YHUBEPCAJIBHOIO MHIMKATOPA, PEAKIINHU
MOHHOTO OOMEHa), MPOBEJACHUE TPAKTUUECKOW padoThl «BiusHUe pa3nmuyHbIX (aKTOpOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnrie3agaun.

PacuérpinoypaBHEHUAMXUMHYECKUXPEAKIINI, BTOMYHCIIE TEPMOXUMHUYECKHEPACUETHI,
pacy€Thl ¢ UCMOJIB30BAHUEM MOHATUS «MACCOBAsI 101 BEIIECTBAY.

Heopranunuyeckasixumusi

Hewmeramnsl. [lonoxxenne HemeramioB B Ilepronyeckoil cucreMe XMuMHUYECKUXAIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AnnoTponus HeMeTauIoB (Ha puUMepe KUCIopoia, cepsl, hochopa u yrieposa).

XUMUYECKHE CBOMCTBAa Ba)KHEUIIMX HEMETaUIOB (TajoreHoB, cephl, a3oTa, docdopa,
yriaepoaan KPeMHHUsS)M UX COCTUHEHUI (OKCHIOB, KHUCIOPOACOACPKAIUX KUCIOT, BOJOPOTHBIX
COCIMHEHUN ).

[IpuMeHeHneBaXKHENIITMXHEMETAITIOBUUX COEIMHEHH.

Meramel. [lonoxxenue meraiioB B [leproanueckon cucreMe XUMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHsS dIEKTPOHHBIX 000JI0YeK aTOMOB MeTaisioB. OOrmiue
¢uznueckue cBoicTBa MeTawioB. CIIaBbl METAUIOB. DIEKTPOXUMHUYECKHHN DS HaMpsHKEHUN
METAJIJIOB.

XUMUYECKHE CBONCTBA BaXHEHIIMX MeETaNIoB (HATpWM, Kamui, KalblMi, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo6mumecnocoObInoydeHUsIMeTAIIOB. [ [puMeHeHneMeTaioBBOBITY TEXHUKE.

DKCHepUMEHTAIbHBIE METOJAbl H3YyYEHHUs BEUIECTB M MX NPEBPAILCHUNA: HU3Y4YECHHE
KOJUIEKIIMH«MeTauIbIUCIUIaBhI»,00pa3I0BHEMETAIIIOB, PEIIICHUEIKCIIEPUMEHTATTbHBIX



3ama4, HAONIOJIGHWE W  ONHCAHWE JIEMOHCTPAIIMOHHBIX W  JIA0OPAaTOPHBIX  OIBITOB
(B3auMoOI€HiCTBHE THUAPOKCHIA ATIOMHUHHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYEH, KaueCTBEHHBIC
peakly Ha KaTUOHBI METAJIIIOB).

Pacuérnbiezanaun.

Pacuérel maccel BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET MIPUMECH.

XUMUAUKUAZHD

Ponp xumun B o0ecriedeHun 3KOJOTUUECKON, DHEPTETUUECKON U MUIIEBONW 0€30MacHOCTH,
pa3BuTHU MeaULIUHBL. [IoHATHE O HAYYHBIX METOJIaX O3HAHUS BEMIECTB U XUMUYECKUXPEAKLIUM.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO IOJTYYSHUS
Ba)KHEWIIIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHUATOB: BAXXHEHIIWE CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIC YI0OpEHHS.

XuMUsS U 3I0pOBbE 4YEJIOBEKa: MpaBWjia HUCIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TIOBCEHEBHOM KM3HU.

MexnpeIMeTHBIECBSI3H.

Peanuszanus MeXnpeaMeTHBIX CBA3€H MpU U3ydeHUH OOIIeld U HEOPraHWYEeCKOW XMMHH B
11 xmacce ocymecTBIAETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK U TOHSTUU, ABJISIOMINXCS CUCTEMHBIMU ISl OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TOHATHS: HAyYHBIN (DaKT, runoTesa, 3aKOH, TEOpUs,aHaANIN3,
CHUHTE3, KiIaccu(UKaluus, MEepUOJUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT,MOCINPOBAHUE,
U3MEPEHUE, SIBJICHUE.

®u3nka: Marepus, dHEPrus, macca, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, WOH, H30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, HEPreTUYEeCKUil ypOBEHb, BEIIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIeCTBa, GU3NYECKUE BEIIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, S5KOCHCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHu3Me.

I'eorpadusi:MuHEepanbl, rOPHBIETIOPO,IbL,II0JIE3HBIEUCKOTIAEMbIE, TOIIUBO, PECYPCHI.

TexHONOorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJULYPIHUsl, IPOU3BOACTBOCTPOUTEIBHBIX

MaTcpuraliosB, CEIBLCKOX03S1CTBEHHOE IMIPpOU3BOJACTBO, numeBas IIPOMBIIIJIICHHOCTD,
@apMaueBTqucxa;I IMPOMBIIIJIICHHOCTD, IMPON3BOJACTBO KOCMCTHYCCKUX npcIiapaTos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaAJIOB, QJICKTPOHHAA IIPOMBIIIJIICHHOCTD,
HAaHOTCXHOJIOTHH.

HesiTeIbHOCTBYUHMTEIsICYyYeTOMPadoUenporpaMmpiBocnuranus. 10
KJ1acc

- YCTAQHOBJIEHHE JIOBEPUTEIbHBIX OTHOLIECHUA MEXIYy IelarorndyeckuM pabOTHUKOM M €ro
00yJaromuMucs, CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO 0Oy4aromuMucs TpeOoBaHUN U
pochd Mearornyeckoro paboTHHMKA, MPUBJICUEHUIO WX BHUMAaHUSA K OOCYKIaeMOH Ha ypoke
nH(OpMaINY, aKTUBU3ALIMU UX TO3HABATEIbHON 1ATEIbHOCTH;



- MOOYXAeHNEO0yJaroINX CACOOII01aThHAYPOKEO O TIPHHITHIEHOPMBITTOBEICH U, TPABHIIA
OOIIEeHUs CO CTApIIMMU (IIEAArOTMYECKUMH PaOOTHUKAMHU) U CBEPCTHUKAMH (00yJaromuMucs),
MPUHLIUIB Y4eOHON AUCIUILIMHBI B CAMOOPTaHU3aIUH;

- IPUBJICYEHHE BHUMAaHUSA OOYYalOIIMXCS K LIEHHOCTHOMY acIlleKTy M3y4aeMbIX Ha YpOKax
SIBIICHU,0praHu3alusInXpadoThICIIOydaeMOMHAYpOKeCOIMaIbHO3ZHAYMMONUH hopMaLinen -
MHULMUPOBaHUE €€ 00CYK/IeHUs, BbICKA3bIBaHUs O0OYUYaIOIMMUCS CBOEr0 MHEHUS 110 €€ IIOBOLY,
BBIPAOOTKU CBOETO K HEW OTHOLICHHUS;

- HCIIOJIb30BAaHME BOCIUTATEIBHBIX BO3MOXHOCTEH COJIEp)KaHUs Y4eOHOTO IpenMeTa depes
JEMOHCTpAIMIO0 OOYyYalOMUMCS TPUMEPOB OTBETCTBCHHOTO, T'PAXKIAHCKOTO TOBEICHUS,
MPOSIBJICHUST YEJIOBEKOIIO0MS M JOOPOCEPACUHOCTH, Yepe3 Mo00p COOTBETCTBYIOIIUX TEKCTOB
JUIS YTEHMS], 3a/1a4 JUIsl pelIeHUs], TPOOJIIEMHBIX CUTYaIUil 17151 0OCYX/IE€HUS B KJIacce;

- IPUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (OPM padOTHI C 0OYyUAIOLUMUCS: UHTEIIEKTYalbHBIX
Urp, CTUMYJIHMPYIOIIUX MO3HABATEIbHYI0O MOTHBALMIO OOY4aroIIMXCs; AUAAKTUYECKOTO Tearpa,
I7le TOJIyYeHHbIE HA YPOKE 3HaHMsI OOBITPBHIBAIOTCS B TE€ATPAJIBHBIX MOCTAHOBKAaX; AMCKYCCHUH,
KOTOpbIE Jal0T OOy4aromIMMCs BO3MOXXHOCTh NMPHOOPECTH OMBIT BEIEHUS KOHCTPYKTUBHOIO
JMaiora; TpynmnoBoil paboThl WM paboThl B Mapax, KOTOpbIe ydaT 0Oydaroluxcsi KOMaHAHON
paboTe 1 B3aUMOJCHCTBHUIO C IPYTUMHU 00YJarOIIMMUCS;

- BKJIIOYEHHE B YPOK HTPOBBIX MPOIEAYp, KOTOpPHIE TOMOTAIOT MO IEPKaTh MOTHUBAIUIO
00YJarOIIIMXCSIKITOTyYEeHUIO3HAHN N, HAJTAXKUBAHUIOTIO3 U TUBHBIXMEKJIMYHOCTHBIXOTHOIIIEHU B
KJ1acce, IOMOTal0T YCTaHOBJICHUIO TOOpOXkKenaTeabHOU aTMochephl BO BpEMS YpOKa;

opraHu3zanus miepcrBa MOTHBHPOBAaHHBIX U OPYAMPOBAHHBIX OOydaloIIUXCS HaA UX
HEYCIEBAIOIIMMHU OJIHOKJIACCHUKAMHU, JAIOIIEr0 OOydYalolUMCsl COLMAIbHO 3HAUYUMBIN OIBIT
COTPYJHHYECTBA U B3aMMHOIN TIOMOIIIN;

- UHUIMMPOBAHHE M TOJJIEPKKA HCCIIEIOBATENbCKON JESATENIbHOCTH O0YYaroIMuXCcsl B paMKax
peaiv3allii MMH WHAMBUAYAJIBHBIX U TPYIIOBBIX HCCIEIOBATENBCKUX IMPOEKTOB, YTO JacT
00y4arouMMcsi BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEUICHUS TEOPETHUECKOMN
po0sieMbl, HAaBBIK T€HEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX MJIEH, HABBIK YBAXKUTEIHHOTO
OTHONICHHUSI K YYXUM HAesM, OQOpPMJICHHBIM B paboTax Ipyrux HccienoBaTesiel, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS Nepe]] ayIuTOpueli, apryMEeHTUPOBAHUS U OTCTAaUBaHUs CBOCH TOUKU
3peHusl.

11 kaace

-Co3/laHKe OJaronpUsATHBIX YCIOBUHM JUIsl pa3BUTHSI IEHHOCTHBIX OTHOLIECHUN K 3HAHUSM KaK
UHTEJUIEKTYaJIbHOMY pecypcy, o0ecrneunBaroieMy Oyayliee 4elnoBeKa, Kak pe3yabTaTy
KPOTIOTJIMBOTO,HOYBJIEKAaTEIbHOTOY4€OHOTOTPY/1a; TPUMEHEHHEHAYPOKENHTEPAKTUBHBIX (hopM
paloThI yUaIuXxcs: - HHTEJUIEKTYalIbHbBIX UT'P, CTUMYJIHUPYIOLINX T03HABATENIbHYIO
MOTHBALUIOMIKOJIbHUKOB()OPMUPOBAHUEOCHOBIKOIOT MYECKOUKYIBTYPBICOOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJIEHHS;

- (I)OpMI/IpOBaHI/IeI_[eJIOCTHOFOMPIpOB033peHI/I$I,COOTBCTCTBYIOH.ICFOCOBpCMCHHOMyypOBHIO
PAa3BUTUAHAYKH U O6IJ.[€CTB€HHOI>1HpElKTHKPI; (I)OpMHpOBaHI/ICCTpeMHCHI/ISI Y3HaBaTb HOBOC,
HpOHBJ'IS[TBJIIO603H3.TCJ'IBHOCTB,I_[CHI/ITB3H3.HI/IH;(I)OpMI/IpOBaHI/ICOTBeTCTBCHHOI‘ OOTHOIICHUAK



yT-IeHI/IIO,FOTOBHOCTI/II/ICHOCO6HOCTI/I,O6y‘-IaIOH.II/IXC$IKCEIMOpa3BI/ITI/IIOI/ICaMOO6p3.30BaHI/IIOHa OCHOBC
MOTHBALlMU K 06yquH10 1 ITO3HAHHUIO,

- OCBOEHHE COLIMAIBHBIX HOPM, IIPABUJI ITOBECHHUS, poJiei U (hOpM COIMATIbHOM KU3HU B
TPYIIITaXUCO0OMIeCTBAX;(POPMUPOBAHUEIICHHOCTHU3I0POBOTOMOE30ITACHOT000pA3KHU3HH,
YCBOCHHUC NIpaBUJI UHANBUAYAJIbHOT'O U KOJUICKTHUBHOI'O 663OHaCHOFO IIOB€ACHUA B
YPE3BBIYAHBIXCUTYALHSX, YTPOKAIOIIUXKU3HUU3A0POBBIOIIOICH; hOpMUPOBAHHE
I[EJIOCTHOTO MHPOBO33PCHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
O6HI€CTBCHHOﬁ MPAKTUKU, MHUIUHUPOBAHUEC U ITOAACPIKKA HCCHGHOB&TCHBCKOﬁ JCATCIIBHOCTHU
IOIKOJIbBHUKOBBpaMKaxpCaJINn3allUMUMUNHIANBUAYAJIbHBIXUTPYIIIIOBBIXUCCIICAOBATCIIBCKUX
IMPOCKTOB, YTO AACT HIKOJIbHUKAM BO3MOKHOCTH HpI/IO6pCCTI/I HAaBBIK CAMOCTOSATCIBHOTO
PELICHUATEOPETUYECKOUTIPOOIIEMbI, HAaBBIKT €HEPUPOBAHUSANO(POPMIIEHUICOOCTBEHHBIXUIEH,
HaBbIK YBAKUTEJIBHOIO OTHOIIEHHUS K UyXKUM UAeIM, 0QOPMIIEHHBIM B paboTax Ipyrux
uccienoBaTelNel, HaBbIKITyOJINYHOTOBBICTYIIIICHUSIIEpEJay JUTOPUEH,apIryMEHTUPOBAHUS U
OTCTauBaHUSA CBOEH TOYKU 3pCHHA.






IVNTAHUPYEMBIE PE3VJIbTATEI OCBOEHUA IIPOTPAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHUS K pPE3yJIbTaTaM OCBOCHHUS OOyJarOIIUMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoil OCHOBOM Uil pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHHUS
IIPOrpaMM CpeiHero o0uiero oopa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B COOTBETCTBMM C CHCTEMHO-IESTEIBHOCTHBIM TIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOGHMS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEero oouero o0Opa3oBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKIAHCKOW HIECHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HATMYHEMOTHBAIMUK 00YIECHUIO;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHM JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH JESTENbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU IEJIOCTHOM CHUCTEME XHUMHYECKOIOo
o0pa3oBaHUs;

HaJM4uue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS HpeaMeTa «XUMHs» AOCTUraloTcs B €IUHCTBE
yu4eOHOM M  BOCHMTATEJBHOW JEATENBHOCTH B COOTBETCTBUM C T'yMAaHHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JYyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeaJaMH POCCHIICKOro
IPaXJaHCKOTO OOIEeCTBa, HPUHATBIMH B OOLIECTBE HOpPMAaMHM M IpaBWJIaMH IOBEAEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIO3HAHUs, CaMOPa3BUTHUS M HPABCTBEHHOTO CTaHOBJIECHUs
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XHUMUS» OTPaXaroT cHOPMHUPOBAHHOCTh
ONbITa IMO3HABATEJIbHON M MPAKTHUUECKOW JESATEIbHOCTH OOYyYaIoOUIUXCsl IO pealu3aluu
IIPUHATBIX B O0LIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpakIaHCKOrOBOCIHTAHHUS:

0CO3HaHMs 00yJarOIUMHUCS CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00S3aHHOCTEH, yBaXKEHHUS K
3aKOHY M NPaBOINOPAIKY;

IIPEJCTABICHUS0COLUAIBHBIXHOPMAXUITPABUIAXMEKIMUHOCTHBIXOTHOLIIEHU B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN AEATEIILHOCTH MPHU CO3AAHUU YUEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [M03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH MOHUMATh U IPUHUMATh MOTHBbI, HAMEPEHHUS, JIOTUKYH apryMEHThI APYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBbHOCTH;

2) MaTPHOTHYECKOTOBOCIIHTAHMSI:

LIEHHOCTHOTO OTHOUIIEHHS K HCTOPUYECKOMY M HAydYHOMY HACJEIUI0 OTE€YECTBEHHOM
XUMUH;

yBa)KEHHsI K IpOLECcCYy TBOPYECTBA B OOJIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHHS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHI)KEHHsS] HAyKH €CTh PE3yJbTaT JUIMTENbHBIX HaOIIOJIEHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



UHTEpPECa M I[I03HABATEJIbHBIX MOTHBOB B TOJIYYEHUH U TMOCIEAYIOLIEM aHalIu3e
nHGOpMAIIUY O IEPEAOBBIX TOCTHIKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOTOBOCIIUTAHHUS:

HPaBCTBEHHOI'OCO3HAHU S, THUECKOTOIIOBEICHUS;

CIOCOOHOCTH OLIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMUYECKUMU SBICHUAMU, UTIPUHAMATh
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHHE U IOCTYNKHM CBOMX TOBapHILEW C MO3ULMN
HPaBCTBEHHBIX U [IPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX IOCTYIKOB;

4) GopMUPOBAHUSKYJIbTYPbI3IOPOBbSI:

MTOHUMAaHULIEHHOCTEN310pOBOron0e30macHoroo0pa3ax u3HU,HE0OX0IMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37]0POBBIO;

COOJTI0IEHUSTTPAaBIIIOE30ITaCHOT00OpaIICeHUSICBEIIIECTBAMUBOBITY, TOBCETHEBHON KU3HH U B
TPYAOBOM NEATEIBHOCTH;

MOHMMAaHUSl LEHHOCTH MpPaBUJ HWHIMBHUIYaIbHOTO U KOJJIEKTMBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaAIUAX, YTPOKAIOIIKX 370POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUATIOCIIEICTBUHUHENPUATUABPEAHBIXITPUBBIUEK(YITOTPEOICHUIATKOT 0I5,
HapKOTHUKOB, KypeHHs);

5) TPy10BOrOBOCIIMTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEZOBATENILCKON  NIEeSTENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTrUX BUAAX JI€ATEIbHOCTH;

YCTaHOBKM HAaKTHUBHOE

y4aCTHEBPEIICHUUITPAKTHUECKUX3adaucollaIbHOHAPAaBIEHHOCTH (B
pamMKax CBOEro KJjacca, UIKOJIbI);

HMHTEPECAKIPAKTUIECKOMYU3YUEHUIONIPOPEeCCHIpa3INYHOTOPO1a,BTOMUHCIICHA OCHOBE
MIPUMEHEHHUSI TPEIMETHBIX 3HaHUH 10 XUMHUH;

YBOXKECHUAKTPYAY,JIOIIMTPYIaupe3yIbTaTaMTPyI0BOM IESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyaymieil mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCcTBa;

6) 9K0JI0THYECKOTOBOCTIUTAHUSI:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJBHOTO XapakTepa 3KOJOTUYECKUX MPOOIeM, BIUSAHUS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH HMCIIOJIBb30BAHMS JOCTUKEHUN XUMHH Ul PELICHUS BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPUHOCAIIMX BpPE] OKpY)KaIollel NPUPOTHON cpene,
YMEHHUSI TPOTHO3UPOBATHh HEOIArONPUSATHBIC SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAIIATh UX;

HaJIW4usl PA3BUTOrO DKOJOIMYECKOTO MBIIUIEHHS, AJKOJIOTMYECKON KYJIbTYpBI, OIIbITa
NESTEIBHOCTH  DKOJIOTUYECKOW — HANpaBICHHOCTH, YMEHUS PpPYKOBOJICTBOBAaTbCA HMHU B
M03HABATEIbHON,KOMMYHUKAaTUBHONU COIMAIBHON MPAKTUKE,CLIOCOOHOCTH M YMEHUSAKTHBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOHH;

7) HEeHHOCTHHAYYHOTOTIO3HAHHUSI:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOH MPaKTHKH;



MOHMMAaHUS cHeuu(UKA XUMHHM KaK HayKH, OCO3HaHHA €€ poiu B (HOPMHUPOBAHUU
palMOHaIbHOTO HAYYHOI'O MBILJIEHMS], CO3/IaHUU LIEJOCTHOTO MPEACTABICHUS 00 OKPYKAIOIEM
MHpE KaKk O €JUHCTBE IPUPOAbI M UEIOBEKA, B INO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coxXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00M 3HAYMMOCTM XUMHUM JJI COBPEMEHHOW LMBUIIM3ALUU: B €€
I'YMaHUCTHUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuanbHOMN
KYJIbTYpbI, PELIEHUH IJI00aJIbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHSI YEIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOH, MHIIEBOH W HSKOJOTHYECKOW O€30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00ecTieYeHnH YCIOBHH yCHEITHOTO TPy/ia U 9KOJIOTHYECKH KOM(POPTHOH KU3HU KaXKJIOTO YJIeHA
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TOHHUMaHMsI CYIIHOCTH METOJOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH MOJIy4YaeMble 3HAHUS IS
aHaJiu3a U OOBACHEHUS SIBICHUHM OKPYKAIOLIEro MHpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
yMeHHUsIeTIaTh 000CHOBAHHBIE3aKIIOUEHUSIHAOCHOBEHAYYHBIX (PAKTOBU HMEIOIIMXCAAAHHBIX C
L[€J1bI0 TIOJYYEeHHMsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUYECKHE 3HAHUSIJIS pElIeHUs mpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEPECAKIIO3HAHUIONHCCIIEI0BATEIbCKONU IEI TETbHOCTH;

TFOTOBHOCTH M CHOCOOHOCTH K HENpepbIBHOMY OOpa30BaHHI0 M caMOOOpa3oBaHHIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHUM MO XUMHHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEeOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSAM Tpy/a B Pa3uUYHBIX chepax MpodhecCHoHaTbHON ICTEIIbHOCTH.

METAIIPEIMETHBIEPE3YJIbTATbBI

MerTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS YYeOHOTro mpeaMmeTa «XUMHUS» Ha YpOBHE
cpemHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HaYUMBIC I (POPMHPOBAHHUS MHUPOBO33PEHUS OOYUAIOMIUXCS MEKIUCIUIUTMHAPHBIC
(MEXIIpeIMETHBIC )0OLICHAYYHBICTIOHATHS, 0 TPAXKAIOIIMEIICTOCTHOCTPHAYUHOMKAPTHHBIMKUPA U
CHEIM(PUKYMETO0OB [MO3HAHHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIeCTBO,
SHEprus, SBJCHHE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNe, HAOIIOICHNEe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHHBEpCaJIbHBIC yaeOHbIC JEHCTBUS (o3HaBaTeIbHBIC, KOMMYHUKATHUBHBIC,
perynsTuBHbIE), oOecreunBaronme (GopmMupoBaHue (YHKIMOHATIBHOH TI'PAMOTHOCTH H
COLIMAIBHOM KOMITETECHIMH 00yYarOIuXCs;

CIOCOOHOCTh ~ OOYYAIOIIMXCS ~ KCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCUIUIUIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUYCOHBIC JCHCTBUS B II03HABATCIBHOH H
COILIMAJILHOM MTPAKTHKE.

MertanpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU Y4COHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHeyHHBEPCATbHBIMUY4€0HBIMUTIO3HABATEILHBIMH/IEHCTBUAIMU::

1) 6a3oBbIEJTOrHYECKHENCHCTBHA:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aKTyallU3MpPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTrpuBaTh;

OTIPEJIeNIATh LETN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HX JOCTHKECHHUS,
COOTHOCHTH PE3YyIbTAThI ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;



WCIOJb30BaTh NMPH OCBOCHHHM 3HAHMHM NPUEMBI JIOTUYECKOTO MBILIUICHUS — BBIIACTATH
XapakTepHble TPHU3HAKKM TOHATUI W YCTaHABIMBATH WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHUE MOHATUS JJI51 00bSICHECHHS OTJACIBHBIX (DAKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIISI KIIACCH(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBIIMBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXKAY H3y9aeMbIMH SBJICHUSMU;CTPOUTH

JOTUYECKUE pACCY)XIeHUs (MHAYKTUBHBIC, JEIyKTUBHBIC, MO aHAJIOTHH),
BBISBIIATE3aKOHOMEPHOCTUHUIIPOTHBOPEUHSIBPACCMATPUBAEMBIXSIBICHUAX, POPMYITUPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IMPOIECCe MO3HAHMS, UCIIOJIb3yeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/1eJTH, TPe00Pa30BbIBATEMO,ICTbHBICTIPEICTABIICHISI-XUMUYECKHIT3HAK(CHMBOJI)3JIEMEHTA,
XAMUYecKass (QOopMylia, YpaBHEHHE XUMHUYECKON peakuuu — TpH peleHuN y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/a4, MPUMEHATh HAa3BaHHBIE MOJICIBHBIC IMPEICTABICHHS
JUTSL BBISIBIICHHSI XapaKTePHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BBbIENCCIIEIOBATEIbCKHEIEli CTBHS:

BJIaJIETHOCHOBAMUMETOIOBHAYYHOTOTIO3HAHUSIBEIIECTBUXMMHYECKIX PEAKIIHIA;

dbopMynmHpoBaTh TENM W 3aJaud  HCCICIOBAHWS, WCIOJB30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B KAYeCTBE WHCTPYMEHTA IO3HAHUS M OCHOBBI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIITFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HABBIKAMH CAMOCTOSITEIIPHOTO TUIAHHUPOBAHUS W TPOBEACHUS YUCHHYECKUX
SKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOMI0JaTh 32 XOJIOM IpOLecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOLIEHHS M BBIBOJABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMSI, COCTABISATh 0OOCHOBAHHBIN OTYET O MpPOAETaHHOU
pabore;

MpuoOpeTaTh OMBIT YYECHUUYECKOW MCCIEIOBATEILCKOW W TIPOSKTHOW JCSITEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIHLHOMY IIOMCKY METOJOB pEIICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B MTO3HAHUSI.

3) padorac nHpopmanueii:

OpUEHTUPOBAThCA B Pa3IMYHBIX MCTOYHHUKAX HMHPOpManuu (HAay4yHO-MOMYJIApHas
auTepaTypa XMMHYECKOrO COJepXaHHus, CIOpaBOYHble MocoOusi, pecypcbl HWHTepHera),
aHAJIM3UPOBaTh HH(MOPMALIMIO PA3NMUYHBIX BHUIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OILICHUBAThH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPH TMOUCKE U OTOOpe
uHpopMalnuy, He0OXOAUMOM /TSl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT HCIOIb30BaHUS MH(YOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUNA U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTUMAIBbHYIO (hOpMY IMpeacTaBiIeHUs MHPOPMAIUH (CXEMBI,
rpaduky, TuarpaMMsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KAauecTBE CpPEACTBA MHpH padoTe ¢ XUMHYECKOUH
uHpopMaluen: TPUMEHATh MEXINpeAMETHbIe ((U3MuecKkue U MaTeMaTH4yecKhe) 3HaKu U
CUMBOJIBI, PopMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIOJIb30BaTbUIIPEOOPA30BbIBATE3HAKOBO -CUMBOJINUECKUECPEICTBAHAT IS THOCTH.

OBy1ajeHHEeYHHBEPCATbHBIMUKOMMYHUKATHBHBIMU /1€ CTBUSIMU

3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOM TeMBbl B XOJ€ JUaora W/Uiu JTUCKYCCHH,
BBICKa3bIBaTh HJIH, (HOPMYTUPOBATh CBOM MPEAJIOKEHHUS OTHOCHTEIHHO BBIMIOJHEHUS
MPEUI0KEHHOHN 3a71auH;



BBICTYNIaTh C IPE3EHTaLMEN pe3yJabTaTOB IO3HABATEJIbHOM JESTEIBHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIOJHEHUH XUMHYECKOIO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl 1O HCCIEIOBAHUIO CBONCTB H3Y4aeMbIX BELIECTB,
peanu3anuu y4eOHOro mpoekTa W (HOpMYyIHpPOBATh BBIBOJABI MO pe3ylbTaTaM MpPOBEAEHHBIX
WCCIICIOBAHUH ITyTEM COTJIACOBAHHSI MTO3UIIMIA B X0J1€ OOCY)KJICHUS 1 OOMEHA MHEHHUSIMH.

OBy1ajeHHeYHHBePCATbHBIMUPETyJIATHBHBIMH/ICHCTBUSIMH:

CaMOCTOSITEJIBHO IJIAHUPOBATh M OCYILECTBISATH CBOIO IO3HABATEIbHYIO AESTEIbHOCTD,
ompenensas €€ LeIu U 3aJa4d, KOHTPOJIMPOBATh U 10 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeaaraéMblii anropuT™ JEMCTBUM NP BBINOJHEHUU Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO X peIIeHUs ¢ YIETOM HOTYyUeHHs] HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEJBHOCTH Ha OCHOBE CaMOAHalIM3a U
CaMOOLICHKH.

HNPEIMETHBIEPE3YJIbTATHI
10 KJIACC

[IpeameTHBIEPE3yABTATHIOCBOCHUSKYPCa «OpraHHYeCKassXUMUS» OTPAKAIOT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XWMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpPA, POJM XUMHMHM B TO3HAHUU SIBJICHUM NpHUpOIbI, B (HOPMUPOBAHUU
MBIIIJICHUS] U KYJAbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOM TI'paMOTHOCTH, HEOOXOIUMOW st
pelIeHNs MPAKTUYECKUX 3a/1a4 ¥ 9KOJIOTMYECKd 000CHOBAHHOTO OTHOIIEHUS K CBOEMY3/IOPOBBIO
Y IPUPOJTHOM CPEJE;

BJIQJICHUE CHUCTEMOM XHMHUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraIOIINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aToM, JIEKTPOHHAasi 000J104YKa aToMa, MOJIEKYJla, BaJIEGHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHas), MOJb, MOJSpHAs Macca, MOJSPHBIH O00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKan, H30MEpHUs, HU30MEpbl, TOMOJIOTHUYECKUN P, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJAEPXKALINE COCTUHEHUSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIECOCMHEHHUS]); TEOPUH U3AKOHBI (TEOPHUSI CTPOCHHSI OPraHUYEeCKUX
BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHUSA, JIeXKAlllhle B OCHOBE MOHUMAHHS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMUYECKHX SIBJICHUN, (PaKTOJIOTHYECKHE CBEICHUS O CBOMCTBRAX,
COCTaBe,I0JIy4eHUUNOE30MaCHOMUICIIOIH30BaHUMBAKHEUIITUXOPraHUMYEeCKUXBEIIECTBBOBITY U
MPAKTUYECKON JAESITETbHOCTH YeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKH MMOHATUH, YCTaHABIUBAThH
HXB3aUMOCBSI3b,UCII0JIb30BATHCOOTBETCTBYIOIIUETIOHA TUATIPUOTIMCAHUUCOCTABA, CTPOCHHSIN
MpeBpaICHUN OPraHUYeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCHOIB30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) GOPMYIT OpraHUYeCKIX BEIIECTB
Y YpaBHEHUW XMMHYECKUX PEAKUUN, W3rOTaBIMBATh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIUBATH MPUHAICIKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HMX COCTaBy M CTPOCHHIO K ONpPEACIEHHOMY KIAacCy/TpyIie CcoeArnHeHUN
(YyrieBoaopoibl, KUCIOPOANA30TCOIEPKAIINECOETUHEHNU S, BBICOKOMOJIEKYIISIPHbIE



COCIMHEHMS), J1aBaTh UM Ha3BaHus 1o cuctemarudyeckod HomeHkiatype (IUPAC), a Takxke
MIPUBOJIUTh TPUBUATBHBIC HAa3BAHUS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITHJICH, MPOIUIICH,
alleTWICH, STHJICHIJIMKOJb, TJIHLIEPHUH, (eHOJN, (GopMalbAerui, aneTajabIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJCMHOBAs KUCIIOTA, CTEAPUHOBAs KHUCJIOTA, TIIOK03a, (QPYKTO3a,
Kpaxmaj, LeJUI0JI03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHIBI XUMHUYECKOW CBS3M B OPraHUYECKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH IOJIOKEHHUS TEOPUU CTPOCHHS OPraHMYECKHX
BemecTB A. M. ByriepoBa st 00bsSCHEHUSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTpOEHHE, (UINYECKUE U
XMMHMUYECKHE CBOWCTBA TUIIUYHBIX MPEICTABUTENEH Pa3IMYHbIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(meTaH, fTaH, ASTWIEH, NPONWJEH, aleTWwIeH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzodn,
METaHOJI, 3TAaHOJI, STUJICHIJIUKOJb, INIMLIEPUH, (DEHOJ, alleTaabAerul, MypaBbuHas U yKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmall, LeJIi0j03a, aMHHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEXKJy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYCCKUX pEakiuid ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh MCTOYHUKH YIJIEBOJAOPOTHOIO ChIPbS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIYUCICHUS 10 XHMHYECKUM YpPaBHEHUSAM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(hopMUPOBAaHHOCTh YMEHHUH BJIQ/IETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCMHOJB3YEeMbIX B XHMHUU TPU HU3YYEHUH BEHIECTB U XUMHUYECKHX SBICHUI
(mabmroieHne, W3MEpPEHHEe, OSKCIEPUMEHT, MOJCIUPOBAHUE), UCIOJIb30BaTh CHCTEMHBIC
XUMHYECKUE3HAHUSUISITPUHATUAPEIICHUHBKOHKPETHBIXoKU3HEHHBIXCUTYALIUAX,CBA3aHHBIX c
BEIIECTBAMU U UX PUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHUN COOIOATh MpaBUia IMOJIb30BAHUS XUMHUYECKOW MOCYNoH U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE IPaBHIia 0OpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI IJIAaHUPOBAaTh U BBINOJHITh XUMHYECKUH SKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKUX BEIIECTB MPU HArpeBaHUU, MOJyYCHUE ITHIICHA U U3YyYCHHE €ro
CBOMCTB, KaueCTBEHHbIC pEaKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OENKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKHU 0€30MacCHOCTH
mpu oOpallleHuu ¢ BellecTBaMHu U J1a00paTopHbIM 00OpPYIOBaHUEM, MPEICTABIATh PE3yIbTAThI
XMMHUYECKOTO JKCIepuMeHTa B (popMme 3amucu YpaBHEHUU COOTBETCTBYIOUIUX pEAKIHH U
(hopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HHGOpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeCTBA MaccoBOM uHpopMaIuu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHMH COOMIOAAaTh TpaBWJIa 3KOJOTMYECKH I€JIeCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBON MAEATEIHLHOCTH B LENSIX COXPAHEHMSI CBOETO 3/I0POBbA U
OKpY’Karollel MPUPOJHON cpeibl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha KHBBIE OPraHU3MbI
OTpe/IeNIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica mokazatens [IJIK, moscHsATe Ha
MpuUMepax CrocoObl YMEHBIIECHUS U MPEIOTBPALICHHS] UX BPEIHOTO BO3JCUCTBUS HAa OpPraHU3M
YeJI0BEKa;



JUIsl OOYy4YaloIIMXCsl ¢ OTPaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHUE IMPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CJIA00BUIAIUX OOYYaIOMIMXCS: YMEHHE MCIOJIb30BaTh pelIbe(HO-
TOUYEUHYIO cucTeMy 06o3Hauenuit JI. bpaitnsa ans 3anmucn xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O0I1as 1 HeoOpraHuyeckass XUMHUSD OTPAKAIOT:

c(OPMHUPOBAHHOCTh TPEJCTABJICHUN: O XHMHYECKON COCTaBISIONMIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MUpPA, POJIM XHUMHH B TIO3HAHWU SIBJICHHA NPHPOIBLI, B (HOPMUPOBAHUU
MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TpaMOTHOCTH, HEOOXOIUMOW IS
pelieHus MPaKTHYEeCKUX 3a7a4 U YKOJOTHYECKA 0O0CHOBAHHOTO OTHOIIEHUSI K CBOEMY30POBbIO
U MIPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XMMHUYECKUX 3HAHWM, KOTOpas BKIKYAET: OCHOBOIIOJArarolne
MOHATHS (XMMHUYCCKHIA DIIEMEHT, aTOM, H30TOII, S-, P-, 0- 3/IeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJIAPHBI O00BEM, BaJECHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTEIICHD
OKHCJICHUs, XUMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAJUTMYECKasi  pemiéTka, THUMBl XUMHUYECKHX  pEaKIHil, pacTBOp, DJIEKTPOJIHTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJUTHYECKAS TUCCOIMAIHS, OKUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh
XUMUYECKOW  peaklWH, XHMHYECKOE€ pPABHOBECHE); TEOPHHM W  3aKOHBI  (TEOpHs
AIEKTPOJIUTUYECKON AUcconuManuu, nepuonnueckuii 3akoH J[. M. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPaHEHMsI M MPEBpAIlCHHs] SHEPIHMH MPU XUMHUYECKHUX
peaknusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XHUMHH, MHPOBO33pEHUECKHE 3HAHUS,
JeKalue B OCHOBE TIOHUMaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHUIA,
(hakToNOrMUecKue CBEICHUSI O CBOMCTBaX, COCTaBe, MOJyYEHUH U 0€30MacCHOM HCIIOJIb30BAHUU
BKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHITHUN, YCTAaHABIUBATD
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPH ONMHCAHUU HEOPTraHUYECKUX
BEIIECTB U UX MPEBpAIllCHU;

c(OpMUPOBAHHOCTh YMEHHMI HCHOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTABIICHUS
dbopMyn BelIeCTB M YpaBHEHUUW XHMHUYECKUX pEAKIUH, CHCTEMaTUYEeCKyH0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIE Ha3BaHUS OTJIEIBHBIX HEOPraHMYECKUX BEIIECTB (YrapHbIH ras,
YIJICKUCIBIN ra3, aMMUak, raméHas W3BECTh, Herami€Has W3BECTh, NMHUThEBas COJa, MUPHUT U
Jpyrue);

chOpMHUPOBAHHOCTh YMEHUUOTPEIEIIThBATIEHTHOCTHUCTEIEHhOKUCICHUAXUMHUYECKUX
AJIEMEHTOBB COCIUHEHUSX PA3TUYHOTOCOCTaBa, BUAXUMHYECKOW CBS3U (KOBaJlCHTHAS,MOHHAs,
MeTaJin4yeckasi, BOJOPOJHAs) B COCIMHEHUSNX, TUIl KPUCTANIMYECKON PErIETKH KOHKPETHOTO
BeIleCTBA (aTOMHAs, MOJICKYJspHAsl, WOHHAs, METAJNIMYecKas), XapakTep CpelIbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COEAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAAIEKHOCTh HEOPTAaHUYECKUX BEIECTB
M0 UX COCTaBY K OMpeeNEHHOMY KIIacCy/TpYIINe COeAMHEHUN (IIPOCThIE BEIIeCTBA — METAJUIbI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMS, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoanyeckoro 3akoHa J[. .
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;



COPMHUPOBAHHOCTh ~YMEHUH  XapaKTepuU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUECKuX31eMeHToB | -4nepuonosllepuoauueckoiicucTeMbIxuMuuecKux3aemMeHToB /1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JIEKTPOHHBIC OPOUTAIMY», «IHEPrETHUYCCKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBONCTB XHMHUYECKHX JIIEMEHTOB U HX
COEMHEHUH MO nepuoaaM U rpymnmnam llepuoauyeckoid cuCTeMbl XUMUYECKUX AeMeHToB [l. M.
Mennemneena;

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUIECKUECBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3jJWYHbIX KJIACCOB, IIOATBEP)KIATh CYHIECTBOBAHUE I€HETUYECKOU
CBA3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHUYECKHUE DPEAKIHMH IO Pa3INYHBIM
NpU3HaKaM (YHMCIy W COCTaBy pearupyrolluxX BeIecTB, TEIIOBOMY 3(QexTy peakuuu,
M3MEHEHHUIO CTENEHEe OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMy, YYaCTUIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHHMM COCTABIIATH YPAaBHEHUS pEaKUUN Pa3IMYHbIX THUIIOB, MOJHbIE
U COKpalll€HHbIE YpPaBHEHMsI peaKlIMii MOHHOIO OOMEHa, YUYUTBIBAsl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH pPEaKIUH, TMOATBEPKIAIOIINE KayeCTBEHHBIM
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM MYTEM HOHBHI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii HoCpeICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OanaHca ATHX peaKIvii;

c(OpMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEeakluu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEpPU30BaTh XUMHUECKUE MTPOLIECCHI, JISKAIUE BOCHOBE
MIPOMBIIIJIEHHOTO TOJIY4€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke Cc(HOpPMUPOBAHHOCTh
MpeacTaBieHU 00 OOMMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOoOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTHYMEHUNTIPOBOAUTHBBIYUCICHUSICUCTIONE30BAaHUEMITOHATHUS
«MaccoBasi 10N BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MpPU XUMHYECKHX
peakiusx, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYacTBYIOIIUX B PEAKIMU BEIIECTB, TeIIOBOro 3¢ ¢ekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUI COONIOAATh MpaBUjia MOJIb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PyIOBaHUEM, a TAKXKE MPaBHIia 0OpAIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIIOJHEHUIO Ta00PATOPHBIX XUMUUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpPEIENIEHHUE Cpellbl
PacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIMUSHUE PA3IHMYHBIX (PaKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pEaKlMu, peaklM¥ HMOHHOTO OOMEHa, KaueCTBEHHbIE PEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajay mo TemMaM «Metamub» u «HemeTamibl») B COOTBETCTBUMH C TpaBWIIAMH TEXHUKHU
0€30IacCHOCTH MpH 0OpaIlleHUH C BELIECTBAMU U JJAOOPATOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISATH
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (opMe 3alucd ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(POPMALHUIO,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MaccoBOMl KOMMyHMKaluu, VHTepHeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJMIOAATh TIpaBWJIa 3KOJOTMYECKH IeIecO00pa3HOro
MOBEACHHUS B OBITY U TpPYIOBOM MAEATEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollleil IPUPOJHOM cpenibl, 0CO3HaBaTh OMACHOCTh BO3/JEHUCTBUS HA JKUBBIE OPraHU3MbI
ONpe/eNIEHHBIX BEUIECTB, MOHUMAas cMbici nokasarens I1JIK, noscHATe Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHUS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJI0 BEKa;

JUIs OOYyYalOIIMXCsl ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTh
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHMIA;

JUISL  CIIEMBbIX W CIA0OBUIANIMX OOYYArONIMXCS: YMEHHUE WCIIOJIb30BaTh peEbeHO-
TOYEUHYI0 cuctemMy obo3Hauenuit JI. bpaitng 1 3anucu xumuueckux Gpopmyit.

MPOBEPAEMBIETPEGOBAHUSKPE3YJIbTATAMOCBOEHUSOCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kon IIpoBepsiemblenpeAMeTHbIEPE3YIbTATHIOCBOCHH I OCHOBHOM




NPOBEPSIeMOro
pe3yabTara

Oﬁpa3OBaTeJ’IBHOﬁl’lpOFpaMMbICpeL[Hel'DOﬁIIIeFOOﬁpaSOBaHI/IH

1

TeopeTnueckneoCHOBBIOPIaHUYECKON XUMHUU

11

ChopMupoBaHHOCTh TPEJCTABICHUNH O XUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMUM B TIO3HAHUU
SIBJICHAA TIPUPOJBI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHONW TPAaMOTHOCTH, HEOOXOIUMOU IS
pEeUICHUANIPAKTUYECKIX3a/1a4NIKOJIOTMU€CKIO0O0CHOBAHHOTO

OTHOIIIEHUSIKCBOEMY3I0POBBIOUTIPUPOTHOMCpEie

1.2

Bnagenune cucremMod XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAECT:
OCHOBOIIOJIAralolre MOHSTUS (Morexyna, BaJICHTHOCTb,
AIEKTPOOTPUIIATEHHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIA OOBEM, YIJIEpOIHBIH CKEJeT,
byHKIIMOHATBHAS ~ TpPyMNHa,  pagukal,  H30MEpHus,  H30MEpHI,
TOMOJIOTUYECKHH  PsAJl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOI- |
a30TCOJepIKaIIe COCTUHEHHUS, OMOJOTUYECKH AaKTUBHBIC BEIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, TMOJHMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJMHEHHUs); TEOPUHU U 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHUSI OpraHuveckux BemiecTB A.M. byrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH, (PaKTOJIOTUYECKHE
CBEIECHMSI O CBOMCTBaX, COCTaBe, TOJy4YeHUH U Oe30MacHOM
W CII0J1b30 BAHNMBAXKHEUIIIMXHEOPTraHNYECKUXU OPraHUYECKIX

BeH_[eCTBB6BITYI/IHpaKTI/ILIeCKOI\/'II[CHTCJ'IBHOCTI/I‘ICJIOBCKa

1.3

ChopMupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBAaThb WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIUETIOHATUAIPUONNCAHUUCOCTABA,CTPOCHUSIH

peBpalIeHUHOPraHnYeCKIX COeTUHEHUI

1.4

c(hOpMHUPOBAaHHOCTh YMEHUN HCIOIH30BATh XUMHUYECKYI0 CHMBOJHUKY
JUIS  COCTABJICHHUS MOJICKYJSPHBIX M CTPYKTYPHBIX (pa3BEpHYTOIA,
COKpaméHHOM) (opMyn oOpraHMYEeCKUX BELIECTB U YpPaBHEHHIA
XUMHYECKUXPEAKIINi, U3rOTaBIUBATHMOIEIMMOJIEKYIIOPraHuYeCKIX
BEILECTBIISUIUTIOCTPALMMUXXUMUYECKOTOUIIPOCTPAHCTBEHHOTO

CTpOCHHUSI

15

ChopmMupoBaHHOCTh ~ YMEHHH  YCTaHABIMBATh  MPUHAICKHOCTD
M3YYEHHBIX OPraHMYECKUX BEUIECTB MO HUX COCTaBY M CTPOCHUIO K
ompenenéHHoOMy Kkiaccy (Tpymme) coeAuHEeHH (YTrieBOJOPOIbL,
KHCJIOPOINA30TCOACPKAITUECOETUHEHH S, BHICOKOMOJIEKYIISIPHbBIE

COGI[I/IHGHI/IH),,Z[aBaTLI/IMHa3BaHI/I}IHO CHCTEMATUYECKOM




Homenkiarype(IlUPAC)

15

ChopmMupoBaHHOCTEYMEHUSIONIPEACTATHBU I XUMUYECKONCBI3UB

OpPraHUYECKUXCOCAUHEHUSIX(0MHAPHBICUKPATHBIC)

1.6

ChopMUpOBaHHOCTH ~yMEHHSI MPHUMEHSTH: TOJOXKECHUS TEOPUHU
CTpoeHusl opraHuyeckux BemectB A.M. byrnepoBa s 00bsiCHEHUS
3aBUCHMOCTHCBOMCTBBEIIECTBOTUXCOCTABAUCTPOCHM S ;3aKOH

COXpPaHCHUAMACCHI BCIICCTB

YraeBoaopoasl. Kucnopoaconepxarue u a30TcoAepIKaIue

OpFaHI/ILIeCKI/ICCOGI[I/IHGHI/H[.BBICOKOMOJ'ICKYJ'ISII)HI)IGCO CIUHCHUA

2.1

CpopMHpPOBAaHHOCT, YMEHHUM MPUBOJUTH TPUBUAIBHBIE Ha3BaHUSA
OT/ACIbHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOMWICH, alleTHJICH,
STUJICHTJIUKOJb, TJHIECPUH, (GeHomn, GopManbaeru, areTalbIerusl,
MypaBbHMHAs KHUCJIOTA, YKCYCHas KHCIOTa, OJICMHOBAas KHCIIOTA,
CTEapUHOBASKHUCIIOTA,TIIF0K03a, PPYKTO3a,KpaxMa, IeJUTI0J03a,

TJIAIUH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
Q)HSquCKI/Ie U XUMHYECKHE CBOWCTBA TUIINYHBIX Hpe)ICTaBHTeHeﬁ
pa3IUYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB (METaH, 3TaH, JTHJICH,
MpOMWIICH, anertuieH, Oyramuen-1,3, wmermnOyraauen-1,3, OeHzoul,
METaHOJ, ATaHOJI, dTUJICHTJIUKOJb, TIUIEPUH, (HEHOJ, aleTaabICTH/I,
MYpaBbHUHAINYKCYCHASKUCIIOTHI,TIIFOK03a,KpaxMal, IIeJITI0JI03a,

AMHUHOYKCYCHAsKUCIIOTA)

2.3

ChopmMupoBaHHOCTh YMEHUS HILTIOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXAy  TUIOUYHBIMU  [PEJCTAaBUTEISIMU  Pa3IWYHBIX  KJIACCOB
OpraHNYECKUXBEIIECTBYPABHEHUSIMIUCOOTBETCTBYIOIIUXXUMUYECKUX

PeaKIuiCUCTIONBE30BAHUEMCTPYKTYPHBIX(OPMYIT

24

CdopmupoBaHHOCTH YMEHHUS XapaKTepru30BaTh UCTOYHHUKH
YIIIEBOA0POIHOTOCHIPbs(HEDTh, MPUPOIHBIATA3,YTOIIb),CIIOCOOBIMX

nepepaboTKUUIIPAKTHIECKOCTIPUMEHEHUETIPOTYKTOBIIEPEPAOOTKU

XUMUSIWKN3HL. Pacuérnl

3.1

ChopmupoBaHHOCTh YMEHUH BJIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
MEeTOJaxX Hay4YHOI'O MO3HAHMS, UCTIOIb3YEMBIX B XUMUU NIPU U3yYEHUU
BEUIECTB W XUMHUYECKUX SBIEHUN (HaOmIoJeHHe, HW3MepeHue,
SKCIIEPUMEHT, MO/IETUPOBaHUE), HCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKUE3HAHUS [UTSIITPUHATUSPEIICHUABKOHKPETHBIX

JKU3HCHHBIXCUTYAUAX,CBA3aHHBIXCBCIICCTBAMUNUXITPUMCHCHUCM

3.2

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ CO6J'IIOI[8.TB npaBujia IIOJIB30BAHUS




XUMHYECKOUTIOCYI0HNITa00paTOPHEIMOOOPYIOBAaHHEM,aTAKIKE
npaBuiia 0OpalleHus C BEIEeCTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMH

110 BBIINIOJIHCHHUIO Ha60paTOprIX XUMHUYCCKHUX OIIBITOB

3.3

ChopmMupoBaHHOCTh YMEHUH TUTAHUPOBATH W BBIIOIHITh XUMHYCCKUAN
BKCHepI/IMeHT(HpeBpaHIGHI/IﬂOpFaHI/I‘ICCKI/IXBCHICCTBHpI/IHaneBaHI/II/I,
NOJTy4eHUE STHIIEHA W U3yYCHHE €0 CBOWMCTB, KAYECTBEHHBIC PEAKIIUU
OpraHn4YeCKuXx BCUICCTB, ACHATypalus OeJIKOB Ipu HarpCBaHuU,
LOBCTHBIC PCAKIIMU 66JIKOB) B COOTBCTCTBHMH C IIpaBUJIaMU TCXHHUKHU
0e30macHOCTH TpHU OOpalleHMH C BellecTBaMM U J1a0OpaTOPHBIM
000py/TI0BaHHEM; MPEACTABIIATh pe3yAbTaThI XUMHUYECKOTO
9KCIIepUMeHTaB()OpMe3amuCHypaBHEHIICOOTBETCTBYOIINX

peakuuitndopMyIupoBaTh BEIBOIBIHAOCHOBEATHX PE3YJITATOB

3.4

CpopMHpPOBAHHOCTH YMEHUN MPOBOJIUTH BBIYUCICHUSTIOXUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA HIIH
MPOAYKTapEaKIIMUIION3BECTHBIMMACCE,00bEMY, KOJTUIECTBY OJTHOTO

M3HUCXOIHBIXBEUIECTBUIIUIIPOTyKTOBPEAKIIUH )

3.5

CdopmupoBaHHOCTH YMEHUI KPUTUYECKHU aHaJIN3UpPOBATH
XUMUYECKYIOMH(POPMALIHIO, T0JTy4aeM Y03 Pa3HBIXUCTOYHUKOB

(cpencrBamaccoBonHpOpMaIK,ceTb THTEpHETH IpYTHE)

3.6

ChopMHpOBAaHHOCT, yMEHHH COOJIO/IATh MpaBUJIA OSKOJOTUUYECKH
1es1ecoo0pa3Horo MOBeNIEHUSI B OBITY U TPYIOBOM AEATEIHHOCTU B
LENAX COXPAHEHUS CBOETrO 3J0pPOBbS W OKPYXKAlOWIEW MNPUPOTHON
Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JCHUCTBUS HA JKUBBIE OPraHU3MBI
ONpeeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs CMBICI MOKa3aTess
I[IIK (mpemenbHO JOMYCTUMOW  KOHIIGHTpAllMM), TMIOSCHATH Ha
IPUMEPaXCIIOCOObIYMEHBIICHUSIUITPEAO0 TBPALLICHUSUXBPETHOTO

BOSﬂeﬁCTBHHHaOpraHI/ISM‘ICJIOBeKa

11 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/ILHONNPOrPaMMBbICPEAHEr000111er000pa3oBaHN s

1

TeOpeTI/I‘ICCKI/ICO CHOBBIXNMHUU

11

Bnagenne cucteMoll XHMHYECKHX 3HaHPII>i, KOTOpass  BKJIHOYACT:
OCHOBOIIOJIararonme MOHATHUA (XI/IMI/ILICCKI/Iﬁ 9JICMCHT, aToM,

3HeKT’p0HHaH06OHO‘-IKaaTOMa, S-, p-, d-3JICKTp0HHBICOp6I/ITaJII/IaTOMOB,




WOH, MOJIEKYJIa, BAJECHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTb, CTEIIECHb
OKHCIICHUsl, XUMHUYECKasi CBA3b, MOJb, MOJIApPHAs Macca, MOJIIPHBIN
00BbEM, KpUCTaJUIMYECKas pemI€TKa, TUIBl XHUMHUYECKHX pPeaKkUuuit
(OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE, 93K30- M  3HJOTEPMHUYECKHE,
peaknuu MOHHOTO OOMEHa), pacTBOP, AIIEKTPOJIHTHI, HEIIEKTPOIHTHI,
JJIEKTPOJINTHYECKAST JUCCOLMALNS, OKHUCIMTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMMUYECKON peakIi, XUMUYECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (TEOpHsl DIEKTPOJIMTHUECKON auccouuanuu, llepuommyeckuit
3axon/].Ml.MeHeneeBa,3aKk0HCOXpaHEHUSIMACCHI ),3aKOHOMEPHOCTH,
CUMBOJIMYECKUNA3BIKXUMU U, PAKTOIOTUYECKUECBEICHUSAO  CBOMCTBAX,
COCTaBe, IMOJIyYeHUHM U O€30MaCHOM HCIOJIb30BAaHUU Ba)KHEHIINX
HEOPraHMYEeCKUXBEIIECTBBOBITYUIIPAKTUYECKON IS TETbHOCTH

YCII0BCKa

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBJISATh XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3YYEHHBIX TOHSTHH, INPUMEHATh COOTBETCTBYIOIINE
MOHATHSI TIPU OTIMCAHUM CTPOEHHUS U CBOMCTB HEOPTaHMYECKUXBEIIECTB
W WX T[PEBpPALICHHN;  BBISBISITH  B3aMMOCBS3b  XUMHUYECKHX
3HAHUHMCITOHATUSMHUUIIPECTABICHUAMHUAPYTUX

C€CTCCTBCHHOHAYUYHBIXIIPEAMCTOB

1.3

BnagenneocHOBHBIMUMETOIaMUHAYYHOTOTIO 3HAHHUSABEILIECTBU
XUMHUYECKUX sABJIEHUH (HAOIIOZeHue, U3MEpeHue, HSKCIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

ChopmupoBaHHOCTh yYMEHUN OMPENENATh BaJCHTHOCTh M CTEINEHb
OKHCJICHUS XUMHUYECKHX OJJIEMEHTOB B COCJUHEHMSIX Pa3IM4HOTO
cocTaBa, BHJ  XUMUYECKOM  CBsi3M  (KOBaJ€HTHas,  HOHHAas,
MeTaJIJIN4ecKasi, BOAOPOHAS) B COCIUHEHUSIX, TUIl KPUCTAIIMUYECKON
PEIETKUKOHKPETHOTOBEIIeCTBA(aTOMHASL, MOJIEKYJISIpHAS, HOHHAS,

MeTaJTHIEeCKast )

15

CdopmupoBaHHOCTbYMEHUUOIIPEAETATHXAPAKTEPCPEIBIBBOIHBIX

pacTBOPAXHCOPIraHUIYCCKUX COG,I[I/IHGHI/Iﬁ

1.6

CdopmupoBaHHOCTh YyMEHUS KIacCU(PUIUPOBATH XUMUUYECKUEPEAKITTI
[0 PA3IMYHBIM MPU3HAKaM (YUCIIy U COCTAaBY pearupyrollux BELIeCTB,
TEIIOBOMY apdexTy peakuuu, WU3MEHEHUIO CTETIEHEN
OKHCIIEHUS3JIEMEHTOB,00paTUMOCTUPEAKIINH, YIACTHIO

KaTaJn3aropa)

1.7

ChopMHpPOBaHHOCTh ~ YMEHHMH  COCTaBIATH  ypPaBHEHUs  peakuuit
Pa3IMYHBIXTUIIOB,IOJHBIEUCOKPAIIEHHBICYpPAaBHEH U PEAKLIU I

HOHHOFOO6MeHa,yLII/ITBIBaﬂyCJ'IOBI/I}I,HpI/IKOTOpBIX3TI/IpCaKI_II/II/II/I,Z[yT




J0 KOHIIa

1.8

ChopmupoBaHHOCTh YMEHUI MPOBOJUTH PEAKIIUH, MOATBEPIKIAIONTUE
KAUECTBCHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacrno3HaBaThOIBITHBIMITYTEMUOHBL, IPUCYTCTBYIOIIMEBBO THBIX

pacTBOPAaXHEOPraHMYECKUX BEIIIECTB

1.9

ChopmMupoBaHHOCTEYMEHHUPACKPHIBATHCYIIHOCTHOKUCIUTEIBLHO-
BOCCTAHOBUTEJIbHBIX peaxkuui MOCPEACTBOM COCTAaBJICHUS

AJIEKTPOHHOTO OajlaHca ATUX peaKLUun

1.10

CpopMuUpOBaHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTHU

XMUMHUYECKONPEAKIIMHOTPA3INYHBIX()aKTOPOB

111

CpopMUPOBAHHOCTh ~ YMEHUW  OOBSCHATH  XapaKTep  CMEIICHHUS
XUMHUYECKOTOPABHOBECHUSIB3aBUCUMOCTHOTBHEIITHET OBO3ICHCTBHUS

(npunnunJlelllarense)

OO6mrassmHe0praHnYeCKaATXUMHUST

2.1

CpopMHpPOBaHHOCT, YMEHHH pacKpbiBaTh cMbIcH [lepuogumdeckoro
3aKOHa JN. MenneneeBa u JIEMOHCTPHUPOBATh €ro

CUCTEMAaTU3UPYIOIYI0,00bICHUTEIbHYIOUTTPOTHOCTHUECKYIO

byHKIIUN

2.2

CpopMHpPOBAaHHOCTh YMEHHIXapaKTEPU30BaTh 3JIECKTPOHHOCCTPOEHUE
aTOMOB XUMHMUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoanueckoi
cuctemMbl xuMuueckux dieMeHToB J[.MI. MeHneneeBa, uCHosb3ys
HOHATHS  «S-, P-, O-3JeKTpOHHBIE OpPOHMTAIN», «IHEPreTHUECKUE
YpPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MCHECHHS  CBOMCTB
XUMHUYECKUXDIIEMEHTOBUUXCOETMHEHUHUITOTIEPHO IaAMUTPYIITIaM

[TepuonnueckoiicucrempixumnieckuxanementoB/l. 1. Menneneesa

2.3

ChopMHpPOBAaHHOCT, YMEHHMI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XMUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB,
NOJTBEPXKIaTh  CYIIECTBOBAHME  TIEHETHMYECKOH  CBSI3M  MEKIY
HEOPraHMYECKUMHBEIECTBAMUCIIOMOIIBIOYPAaBHCHUI

COOTB eTCTBYIOIJ_[I/IXXI/IMI/I‘-IeCKI/IXpeaKHI/Iﬁ

2.4

CQ)OpMHpOBaHHOCTL YMGHI/Iﬁ YCTaHABJIMBATb MMPHUHAAJIC)KHOCTD
HCOPraHNYCCKUX BCIICCTB IO HUX COCTABY K OHpe)leJ'IéHHOMy KJIacCy
(l"pyr[l'[e)coe,[[I/IHeHI/Iﬁ(HpOCTBIeBeIJ_IeCTBa—MeTaJ'IJ'IBII/IHeMeTaJIJ'IBI,

OKCI/IZ[BI,OCHOBaHI/IH,KI/ICHOTLI,aM(bOTepHBICFI/II[I)OKCI/II[BI, COJ'II/I)

2.5

C(l)OpMI/IpOBaHHOCTLYMGHHﬁHCH0J'IB30B8.TBXI/IMI/III€‘CKYIOCI/IMBOJ'II/IKy JJIA
COCTaBJICHUA (I)OpMy.H BCIICCTB U ypaBHCHI/Iﬁ XUMHYCCKUX

peaxumii,cucreMatrnueckytonoMeHknaTypy(IUP AC)utpuBuanbsHble




Ha3BaHMsS OT/AEIbHBIX HEOPraHWYEeCKHX BelecTB (yrapHblii ras,
YTJIEKUCIIBIMTa3,aMMHAK, FAIIEHAAN3BECTh, HETallEHAIU3BECTD, IUTHEBASI

coJia, IUPUT U JIpyTUe)

2.6

ChopMupoBaHHOCTH yYMEHHI XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPraHUYECKUX BEUIECTB Pa3IMYHbIX KIACCOB,
HOJATBEPXKJIaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOpPraHMYECKMMHUBELIECTBAMUCIIOMOILbIOYPABHEHU I

COOTB eTCTBYIOHII/IXXI/IMI/I‘-IGCKI/IXpCaKHI/Iﬁ

2.7

CpopMHpPOBaHHOCTh YMEHHH TIJIAHUPOBATH U BBITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (pa3joKeHHE TMEepPOKCHAa BOJOpPOAAa B TPUCYTCTBHHU
KaTaJau3aTopa, ONpeesIeHne Cpellbl PACTBOPOB BELIECTB C IOMOIIBIO
YHHMBEPCAIbHOTO HWHIMKATOpa, BIUSHUE pA3IMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOW peaklMi, pEeaKlud HOHHOTO OOMeEHa,
KaueCTBEHHbIE peaKkuu Ha cyab(aT-, KapOoHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOHaAMMOHUA, pCIICHUCIKCIICPUMCHTAJIbHBIX3a1a4uIIO TEMaM
«Metamibl» u «HemeTamib») B COOTBETCTBHU C MPAaBUIAMU TEXHUKH
0e30MacHOCTH TpHU OOpallleHMH C BelecTBaMH U Jab0paTOpHBIM
o0opynoBaHueM; NPEACTABIIAT PE3yIbTATHI XUMHUYECKOTO
HKCTIEPUMEHTAB(OPME3ANCHYPaBHEHHICOOTBETCTBYIOIINX

peakuuiinopMyIupoBaThBHIBOIBIHAOCHOBEITUX PE3YIHTATOB

2.8

ChopMupoBaHHOCTh YMEHHUH CcOONIONATh TIpaBWJIA  TOJH30BAHUS
XUMHUYECKON TOCY/I0N W JabopaTOpHBIM OOOPYJOBAaHHWEM, a TaKKe
NpaBUIIa00paIeHUSICBEIECTBAMUBCOOTBETCTBUMCHHCTPYKIIUSMU

HOBBIHOJ'IHGHI/IIOJ'I360paTOpHBIXXI/IMI/I‘IeCKI/IX OIIBITOB

2.9

ChopmMupoBaHHOCTh YMEHUH XapaKTePU30BaTh XUMUYECKUETPOIECCHI,
JeKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHHUSI CEpHOM KHCIOTHI,
aMMuaka, a Takke CQPOPMUPOBAHHOCTb MpEACTaBIEHUH 00
0OLIMXHAYYHBIXITPUHIIUITAXHUIKOJIOTHYECKUXITPOOIeMax

XUMHUYCCKOTOIIPOU3BOACTBA

XUMUSIWKN3HL. Pacuérnl

3.1

ChopmMupoBaHHOCTh TPEJICTABICHUNM O XUMHYECKOW COCTaBIIAIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOAbI, B (OPMUPOBAHMM MBIIIJICHUSI M KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHONW TPaMOTHOCTH, HEOOXOAUMOU st
peIIeHUATIPAKTUIECKIX3aJauNIKOTIOTHYECKOO0CHOBAaHHOTO

OTHOILLIEHUSIKCBOEMY3J0POBbIOUITPUPOTHOMCpEe

3.2

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ KPHUTUYCCKU AHAJIU3UPOBATH




XUMUYECKYIOMH(POPMAIIHIO, TOTy4aeM YIOM3Pa3HBIXUCTOYHHUKOB

(cpencTBamaccoBoMKOMMYHUKaLUU,ceTblIHTEpHETH ApYyrue)

3.3

ChopmupoBaHHOCTE yMEHHI COOMIOIATh TIPaBHIA JKOJOTUYCCKU
1eJ1eco000pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JESATEIBHOCTH B
LEIAXCOXPAHEHHUACBOET 030 POBBANOKP YKAIOIIEUITPUPOTHON

Cpe/Ibl

3.4

Oco3HaBaTh  OMACHOCTb BO3JCUCTBHS HA JKUBBIE OPraHU3MBI
ONpENENEHHBIX BEIIECTB, NOHMMAas cMbIci nokaszatens [1/IK, moscHsaTe
HaIPUMEPaXCIoCcOObIYMEHBIIIEHUSUTTPEIOTBPALEHUSUXBPETHOTO

BOSI[GﬁCTBI/ISIHaOpFaHH3Mq€HOB€Ka

3.5

CdopmMHupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYHCIICHUS c
UCIIOJIb30BAaHUEM TMOHSTHS «MaccoBasl JI0Ji BELIECTBA B PacTBOPE,
00BEMHBIX OTHONICHWA Ta30B MPH XUMHUYECKUX PEaAKIHSIX, MacChl
BellecTBa WM 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wih 00BEMY OTHOTO W3 YYaCTBYIONIMX B PEAKIMH BEIIECTB,
TerI0BOT03(h (heKTapeaKITMNHA0 CHOBE3aKOHOBCOXPAaHEHUIMACChHI

BCIICCTB,IIPCBPAICHHUANCOXPAHCHHA DOHEPIrun




IMPOBEPAEMBIESJIEMEHTBICOJAEPKAHUA 10

KJIACC

Kon

IIpoBepsieMblii31eMEHT COAEPKAHUS

1

TeopeTnuecKueoCHOBBIOPTraHUYECKOM XUMUN

11

[IpenMeTopraHn4ecKOMXUMHU: €EBO3HUKHOBEHUE,PA3BUTUEN3HAYEHNUEB
MOJTyYEHUMHOBBIXBEIECTBUMATEPHUANIOB. T €OPUACTPOECHUSAOPraHUUECKUX

coenquHeHnA.M.byTtiepoBa,e€0CHOBHBICTIONOKECHUS

1.2

CrpykrypHble (OpMyabl OpraHMYECKMX BELIECTB. ['OMOJOrHs, H30MEpHUs.
XHUMHUYECKasICBA3bBOPraHUYECKUXCOEINHEHNUAX—O0IMHAPHBICUKPATHBIE

ces3u. IIpeacraBnenneoxIacCuPUKaMMOPTaHNIECKIX BEIIECTB

1.3

HomenknatypaoprannieckuxcoemHeHu(crucTeMaTH4ecKas )u TpUBUANIbHBIE

HaSBaHI/Ilea)KHGI\/’IHII/IXHpCHCTaBHTGHCﬁKHaCCOBOpFﬁHH‘IGCKHXBCHICCTB

YraeBoaopoapl

2.1

AJKaHBI:COCTaBUCTPOEHUE,TOMOJIOTHYECKUIPAL. MeTaHNITaH —IpocTenine
Mpe/ICTaBUTENNATKaHOB: PU3MUEeCKUEeNXUMUYECKUEeCBOMCTBA(peaKkuu

3aMeI]_[eHI/ISII/IFOpeHI/Iﬂ),HaXO)K}IeHI/IeBHpI/IpO)Ie,HOqueHHeHHpHMCHeHHe

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH psAA. OTHIEH W TPOMHIEH —
MPOCTEHIINE MPEICTaBUTENN AIKEHOB: (PU3MUECKHEe W XUMUYECKHE CBOMCTBa
(peakuMUruAPUPOBAHHUS, FAIOT€HUPOBAHUS, T IPATALluN,0KUCIICHUSH

MOJIMMEPHU3ALIH ), [T0JTydeHUEUTPUMEHEHHE

2.3

Ankamuensl: OyramumeH-1,3 wu MermnOyramuen-1,3: cTpoeHme, BaKHEHIIHE
XHUMHYCCKHECBOMCTBA(peakusnoauMepu3anun ). [1oaydeHne CHHTE THUECKOTO

Kay4dyKaupe3uHbl

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psll. ALETHIICH —
OPOCTEHIINKA TPEACTaBUTENb AJIKHHOB: COCTaB, CTpoeHHe, (u3nueckue u
XMMHYECKHE CBOMCTBA (pEaKuu TUIPUPOBAHHUS, TAIOT€HUPOBAHUS, THIPATALIUH,

rOpCHI/Iﬂ),HOHy‘IeHI/ICI/I IMPUMCHCHUC

2.5

ApCHLI. benzomn: coCraB, CTPOCHHC, q)HSI/I‘leCKI/Ie U XUMHUYECKHE CBOMCTBaA
(peaKI_II/II/I raJJOorcCHUpOBaHHsA U HI/ITpOBaHI/Iﬂ), MOJIYYCHHUEC U TPUMCHCHHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (1)I/I3I/I‘ICCKI/IC u XUMHNYCCKHEC CBOMCTBaA (peaKI_lI/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIYYCHUC U TIPUMCHCHHUC. ToxcuyHOCTH
apeHOB.FeHeTquCKaHCBH3LMC)I(,HnyJICBO,I[OpO,I[aMI/I,HpI/IHa,Z[J'Ie)KaH_II/IMI/IK

pa3InYHbIMKIIaCCaM

2.6

[TpupoIHBIENCTOUHUKNYTTIEBO10p010B. I IprpoiHbIiirasunonyTHsieHe T HbIE
ra3sl. Heproueénponcxoxaenue. CrnocoosinepepadboTKMHE(HTH: IEPETOHKA,

KPEKUHT (TepMUYECKUH, KaTaTUTHYeCKUi ),upoiau3.IIpoaykTeinepepaboTku




He(PTH,UXTIPIMEHEHUEBIPOMBIIIICHHOCTUUBOBITY. KaMeHHBI YT 0T 1

MPOIYKTHIETOIIepepabOTKH

KucnopocoaepxkanpeopraHiuecKueco e AMHCHHs

3.1

[IpenenvHBIE OJHOATOMHBIE CITUPTHL. METaHOJ M ATAHOJI: CTPOCHHE, (PU3HMUECKHUE
U XUMHMYECKHE  CBOMCTBa  (peakuMM C  aKTHUBHBIMH  MeETaJllaMu,
raJIor€HOBOIOPOJaMH, TOpEHUE), INpUMEHEHHE. BoIopoaHbIE CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JleMCTBHME METaHOJIa M 3TAHOJA HAa OPraHU3M 4YeJIOBEKa.
MHOroaToOMHBIE€ CIIUPTHL. DTHJICHTIMKOJb U TJIMIEPUH: CTpOCHHE, (pru3nyueckre u
XMMHUYECKHE CBOMCTBa (B3aMMOJEMCTBHE €O  ILIEJOYHBIMU  METaJUIaMu,
KayecTBEHHaspeaKIIMSIHAMHOT0aTOMHBIECIUPTHI).JlelficTBHEeHaopraHu3m

LIeJ'IOBeKa.I_IpI/IMGHCHI/Iel".]'II/IIIepI/IHaI/IC)TI/I.J'IG!HI"J'II/IKOJ'ISI

3.2

®deHoN:  CTpPOCHHE  MOJEKYJbl, (QU3NYecCKHe W XUMHYECKHE CBOMCTBA.

Toxcuunoctbenona.llpumenennedenona

3.3

Anbaerunibl M KeToHbl. DopMalibIer U, aleTaabIeTHI: CTPOCHUE, PU3UIECKHUE U
XUMHUYECKNECBOUCTBA(PEAKITUNOKUCIEHUNBOCCTAHOBIICHHU I, KAUECTBEHHBIC

peaxiun),Noay4eHUeUTIPUMEHEHNE

3.4

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHI. MypaBbuHAsi M YKCyCHas
KHCJIOTBI:CTpOEHHUE, PU3NIECKUEUXUMUYECKUECBOMCTBA(CBOMCTBA,0 0TI IS
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHMCHEHHE.
CreapruHOBasIHOJIEMHOBASKACIIOTHIKAKIIPEICTABUTEINBBICIIUXKAPOOHOBBIX

KHACIOT. MBIJIaKaKCOJMBBICITHX Kap6OHOBBIXKI/ICJ'IOT,I/IXMOIOI_HeeﬂeﬁCTBHC

3.5

CrnosxHplea(pUpBIKAKITPOU3BOIHBIEKAPOOHOBBIXKUCIOT. [ M IPOIH3 CIOKHBIX

a¢upoB.KupsL.I unponuzxupon.lIpumenenuexupon. buonornyeckasposb KUPOB

3.6

VYrneBojpl: coctaB, KiIacCU(PHUKAIUSA YTIEeBOAOB (MOHO-, IW- M IOJKCAXapHUJbI).
['moko3a — mpocrednnii MOHOcCaxapuJi: OCOOCHHOCTH CTPOEHUS MOJIEKYIbI,
¢busznueckuenxuMmuuecKkuecBoicTra(B3anmoaericteuecruapoxkcugommenn(ll),
OKHCJICHHE aMMHAauyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’keHHE TJIOKO3bI), HaXOXKJIEHUE B MPUPOJIE, MPUMEHEHHE, OUOJIOTHYEeCKas
poib. @otocunTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emnono3a Kak
npupoHbIenoauMepsl. CTpoeHHEKpaxMalauleIuTioa03bl. ODU3nyecKuen

XI/IMI/I‘ICCKI/IGCBOﬁCTBaKpaXMaJIa(FI/II[I)OJ'II/I?»,Ka‘leCTBeHHaﬂpeaKHI/IHCI/IOIIOM)

A3OTCO,Z[ep)KaH_[I/IeOpFaHI/I‘-IeCKI/IeCOeI[I/IHeHI/ISI

41

AMI/IHOKI/ICJ'IOTBIKaKaM(bOTepHBIeopFaHI/I‘leCKI/IeCOGHI/IHeHI/IH. duznueckuen
XI/IMI/I‘leCKI/IeCBOﬁCTBaaMHHOKI/ICJ'IOT(HaHpI/IMepeFJ'II/IHI/IHa). buonoruueckoe

3HaYeHHUeaMUHOKHUCIOT. IlenTuapl

4.2

benku kak IMPUPOAHBIC  BBICOKOMOJICKYJIAPHBIC  COCAWHCHUSL. HepBI/I‘-IHa}I,




BTOPUYHASUTPETHUHASICTPYKTYpPaOEIKOB. XUMUYECKUECBOMCTBAOCITIKOB:

FI/II[pOHI/IB,[[eHaTypaI_[I/IH,Ka‘{eCTBCHHblepeaKL[I/II/IHa6CJIKI/I

BbIcOKOMOIEKYISIPHBIECOEIUHEHU S

5.1

OCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEAHSISI MOJIEKYIIIpHAast
Mmacca.OCHOBHBIEMETOJbICHHTE3aBbICOKOMOJIEKYIISIPHBIXCOEIMHEH U —

IMOJIMMEPHU3ALUAUTIOIIMKOHACH CALIUA

5.2

OKCIepUMEHTAJIbHbIE  METOJAbl M3Yy4YEHMsI BELIECTB W MX IpeBpalleHUil:
03HAaKOMJIEHHE COOpa3aMUIIPUPOIHBIXMHCKYCCTBEHHBIXBOJIOKOH, [UTACTMACC,

Kay4yKOB .HonyquHeanTeTqucxoroKayquaHpeanHm

11 KJIACC

Kon

IIpoBepsieMbliidJIEMEHT COEPKAHUS

TeopeTnueckneoCHOBBIXUMHUH

11

XuMuyeckuil aneMeHT. AtoM. Snpo atoma, U30TOMbI. DIEKTPOHHAs 000JI0YKa.
DHepreTUYecKre yPOBHHM, TOAYPOBHH. ATOMHBIE OpOHTanH, S-, P-, O-31eMeHTHI.
OcobeHHOoCTHpACIPEIeIEHUAIEKTPOHOBIIOOPOUTATIIMBATOMAaX I IEMEHTOB

MEPBBIXUYETHIPEXTIEPHOI0B. DJICKTPOHHASTKOHUTYPALIUSIATOMOB

1.2

[Tepuoanueckuiizakonul leproaguueckascucreMmaxumuueckuxidnemenTos/l. 1.
MenneneeBa. CBsi3p TNepUOAMYECKOro 3akoHa W Ilepuoauyeckoil CUCTEMBI
xuMuueckux anemeHtoB .M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHYECKHUX DJJIEMEHTOB H
00pa3yeMbIXUMHUIIPOCTHIXUCIIOKHBIXBEIIECTBIIOTPYTITIIAMHUTICPHOIAM.

3HaLIeHI/IeHepI/IOI[I/I‘ICCKOFO3aKOHaBpaBBHTHHHaYKH

1.3

Crpoenue BemniectBa. XUMHUYECKass CBA3b. BHJBI  XUMHYECKOW  CBS3U
(koBaJIeHTHAsT HEMOJIAPHAS W TOJspHAs, HOHHAs, MeTaindeckas). VIoHbI:
KaTHOHBIMAaHUOHBL. MeXaHU3MBIOOPa30BaHUSKOBAIICHTHOMXMMHUYECKOM CBSI3U

(0OMeHHBIHHUIOHOPHO-aKIIENTOPHBIN ). BojopogHasICBsI3b

1.4

BaneHTHOCTE. 9HeKTpOOTpI/ILIaTeJ'ILHOCTL. CTeneHbLOKUCIICHUS

15

BeniectBa MOJICKYJIIIPHOTO U HEMOJICKYJISIDHOT'O CTPOCHUS. 3aK0H MOCTOSHCTBA
coCTaBa BelllecTBa. THIIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB oT THIIA KpHCT&J’IJ’IH‘-ICCKOfI peIJ_IéTKI/I. [lonsTue )
,Z[I/ICHepCHLIXCI/ICTCMaX.I/ICTI/IHHBIGI/IKOJ'IJ'IOI/IILHLIepaCTBOpH.MaCCOBaﬂIIOJ'IHBeH_IeCT
BaB

pacTtBope

1.6

KHaCCI/Iq)HKaI_II/IHHeOpFaHI/I‘-ICCKI/IXCOCI[I/IHCHI/Iﬁ.HOMGHKHaTypaHCOPFaHI/I‘-ICCKI/IX

BCIICCTB




1.7

XuMu4deckas peakuusi. Knaccuduxanus XUMHYECKUX peakuui B
HEOPraHMYeCKOMUOPTraHNYECKOMXUMHUU. 3aKOHCOXPAHEHUSIMACCHIBEIIECTB, 3aKOH

COXpaHEHUs U IIPEBPALICHUS YHEPTUU IIPY XUMHUYECKUX PEAKLUAX

1.8

CkopocTtbpeakiuu,e€3aBUCUMOCTbOTPA3INYHBIX PAKTOPOB

1.9

Oo6paTtumblepeakiiuu. XuMruueckoepaBHoBecue. @akTOphl, BIUSIOLMEHA

coctossHuexumuaeckoropasHosecus. [Ipunnun/lelllarense

1.10

DnekTponauTuieckasauccoimaius. CuiibHbIencaadbieaneKTpoauThl. Cpea
BOI[HI)IXpaCTBOpOBBGHIeCTBIKI/ICJIaFI,HeﬁTpaHLHaﬂ,meHOqHaﬂ.PeaKHI/II/II/IOHHOFO

oOmeHa

111

OKI/ICJ'H/ITCJ'II)HO-BOCCTaHOBI/ITeHI)HblepeaKHI/II/I

Heoprannueckasxumus

2.1

Hewmeranmnsl. Tlonoxenue HemeramioB B [lepuoanyueckoid cUCTEME XUMUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHUsI aTOMOB. Duznueckue

CBOMCTBaHEMETAIIOB. AJITIOTPONUSIHEMETAJUIOB(HAIPUMEPE KUCIOPOAa, CepHl,

dhochopanyriepoaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHUITMX HEMETAUIOB (TAJIOT€HOB, CEpPHI, a30Ta,
dbochopa, yrmepoga M KpeMHHA) M HX  COEQUHEHMM  (OKCHJOB,
KHCIIOPOACOAEPKAIIMXKUCIIOT,BOI0OpOAHbIXCOeAuHeHu ). [ [pumenenne

BaKHEHIINXHEMETAIUIO BUUXCOETUHEHU

2.3

Mertamnel. [lonoxxenue metamioB B Ilepuonnueckoil cucteMe XUMHYECKUX
anemenToB .M. MenneneeBa. OCOOEHHOCTH CTPOCHHS AIIEKTPOHHBIX 000JIOYEK
aTomoBMeTasuioB.O0nuedu3ndecknecBoricTBameTalioB. CIiIaBbIMETaIOB.

DIIEKTPOXUMHUYECKUUPSTHANPSIKECHU UM ETAIIIOB

24

XHUMHUYECKUECBOWCTBABAKHEHIIIMXMETAIIOB(HATPU I, KaJTU i, KaJIbIIHIA, Mar HU A, aJTio
MUHHH,TUHK,XPOM,KeJIe30,Me/Ib )Juuxcoennuennii. Oomme

CIIOCO 6BIHOJ'IyLIeHI/I5IMCTaJ'IJ'IOB.HpI/IMeHCHI/ICMCTaHHOBB6]':>ITYI/ITCXHI/IKC

2.5

FCHGTI/I‘ICCKaHCBHSLHeOpFaHI/I‘IGCKHXBCH_ICCTB,HpI/IHaI[J'Ie)KaH_[I/IXKpa?»J'II/I‘IHBIM

Ki1acCcaM

XUMHUSIWKU3HDb

3.1

POJ'ILXI/IMI/II/IBO6CCHC‘ICHHHBKOJ’IOFI/I‘ICCKOﬁ,BHepFeTquCKOﬁHHHmeBOﬁ
0e30macHo CTI/I,pa3BI/ITI/II/IMeI[I/ILII/IHBI.HOHSITI/IeOHay‘IHLIXMeTO,[[aXHOISHaHI/IH

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_II/IX HAaYYHBIX HNPUHIOUIIAX MPOMBIIIICHHOTI'O HOJYYCHHA
BaKHEUIIIMX BeEIIEeCTB. YeI0BEK B MHUPEC BCUICCTB U MATCPUAJIOB!: BayKHEUIIIHE
CTPOUTCIIBHBIC MaTCpHaJIbl, KOHCTPYKHOHWOHHBLIC MAaTCpHAJIbl, KpAaCKH, CTCKIIO,
KEepaMUKa,MaTCPUAIBIAJIAJICKTPOHUKN ,HAHOMATCPUAJIBL,OPIraHUYCCKUCHU

MUHEpaIbHbICY100pEHUS




3.3

XuMHsT W 3/I0pOBbE UEJIOBEKA: ITIpaBHJIa MCHOJIb30BAHUSL JIEKAPCTBEHHBIX
MpemnapaToB, IpaBrIade30MacHOTOUCIIONB30 BAHHUSIIPENapaTOBOBITOBOUXHUMHUH B

HOBCEIHEBHOU KU3HU




IMPOBEPAEMBIEHAEI' OIIOXUMUNUTPEBOBAHUSAKPE3YJIbTATAM
OCBOEHHUSAOCHOBHOHOBPA3OBATEJbHOUIIPOI PAMMBICPEIHET O
OBHIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsieMbleTPeOOBAHUSKIIPEIMETHBIMPE3YJIbTATAMOCBOEHHUS
OCHOBHOIi 00pa30BaTe/ILHON NPOrpaMMbl Cpe/IHero od1ero
o0pa3oBaHus

1

BrnanenunecncreMoNXMMHUYECKUX3HAHU I, KOTOPASIBKIIFOYAET:

11

OCHOBOIIOJIArAI0IIME MOHATUS (XUMHYECKUHM JIEMEHT, aToM, H30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, U-3JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHME aToma, WOH, MOJIeKyJa,
BAJIEHTHOCTh,  DJIEKTPOOTPULIATEIILHOCTD, CTENIEHb  OKHUCJIEHMS,
XMUMHYECKas CBsI3b (G- WU T-CBSI3b, KpaTHbIE CBSI3M), THOpUIU3aLUA
aTOMHBIX oOpOuTaneil, KpuUcCTaJIM4ecKas pemérka, MoOJjb, MOJIIpHas
Macca, MOJIIpHBIH 00BEM, MoOJIApHAs KOHIEHTpAlMsi, pPacTBOPbI
(MCTUHHBIE, AMCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTUIPATHI, YIJIEPOIHBII
ckener, (yHKIHOHAJIbHAs Tpylma, paauKall, H30Mephbl, CTPYKTypHas
dbopmyna,  wu3oMmepuss  (CTpyKTypHas,  Treomerpuuyeckas  (Luc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUIH psAZ, TOMOJIOTH, YIIEBOJAOPObL,
KHUCJIOPOA- M a30TCOJAEpIKAaIlUe COECTUHEHUs, OMOJIOTMYECKH aKTHBHbIE
BelecTBa (YrJIeBOIbl, JKUPBI, OCTIKU), MOHOMED, TTOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS, KPEKUHT, pU(OPMHHT, TUIIBI
XUMUYECKUX peakiuil (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- H
SHIOTEPMHUECKUE, PEAKLIMM HOHHOIO OOMEHa, TOMO- U Te€TepOreHHBIE,
oOpatumble U HEOOpaTUMBbIE), PACTBOP, NMEKTPOIMUTHI, HEIIEKTPOJIUTHI,
IEKTPOJIUTUYECKAs JUCCOLUALNS, CTENEeHb JUCCOLMALUN, OKUCIUTENb,
BOCCTAHOBUTEIIb,3JIEKTPOJIN3,CKOPOCTEXUMUYECKON PEaKIIH,

XMUMHYECKOEPABHOBECHE)

1.2

TEOpPUU M 3aKOHBI (TEOpHS XUMHYECKOTO CTPOCHHSI OPTaHUYECKUX
Beuects A.M. byriepoBa, Teopusi 31€KTPOJUTUYECKON AMCCOLMALINH,
[Tepuoguueckuit 3axkon JI.M1. MeHueneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMMHH, MHUPOBO33PEHUYECKUE
3HaHUS, JIeKAlMe B OCHOBE MOHUMAHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUXSBIIEHUI,COBPEMEHHBICTIPEICTABIECHUSO0 CTPOCHUN

BCIICCTBAHAATOMHOM,MOJICKYJIAPHOMUHAJIMOJICKYIIIPHOM YPOBHAX

1.3

IMPpEACTABJICHUA 0 MEXaHU3Max XUMHYCCKUX peaKI.[Hﬁ,
TECPMOIUHAMHNYICCKUX 151 KHHCTHUYCCKUX 3aKOHOMCPHOCTAX nux

MNPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHHU, TUCIICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOl“I/I‘-IeCKI/IeCBC,Z[CHI/IﬂOCBOﬁCTBaX,COCTaBe,HOHy‘{CHI/IHI/I




0e30macHOM  HCIIOJIb30BAHUM  BKHEHIIMX  HEOPraHMYECKUX U
OPraHMYECKUX BEHIECTB B OBITY M IPAKTUYECKOM JESITEIbHOCTH

YCIO0BCKa

1.5

00LIMeHayYHbIEIPUHLIUITBIXUMUYECKOTOIPOU3BOACTBA(HAIIpUMEPE
IIPOM3BO/ICTBACEPHOMKHUCIIOTHI,AMMHUAKa, METAHOJIa, 1EPEPAOOTKI

HePTH)

ChopMupoBaHHOCTEYMCHHIBBISIBIISATH:

2.1

XapaKTCPHBbIC IMPpU3HAaKH n B3aMOCBA3b HN3YYCHHBIX HOH?ITPIﬁ,
NPUMCHATHECOOTBETCTBYIOIIUCIIOHATUATNIPUOIINCAHUNCTPOCHUA N

CBOMCTBHEOPIaHUYECKUXUOPTAHNYECKUXBEIIECTBUUXIIPEBPALLICHUI

2.2

B3aMMOCBSI3bXUMUYECKUX3HAHUMUCTIOHATUSIMUNTIPECTABIICHU MU
JIPYTUXIIPEIMETOBIIS 60JIee 0CO3HAHHOTO TTOHUMAaHUS HOOBSICHEHUS

CYITHOCTHU MAaTCPpHUAJIBHOTO €IUHCTBA MHUpa

CdopMHpOBaHHOCTHYMEHHSUCITOIB30BATD:

3.1

HAaMMCHOBAaHUA XHUMHWYCCKHUX COC}II/IHeHI/Iﬁ MCKAYHApPOJHOI'0 COrO3a
TeOpeTquCKOﬁ n HpI/IKJ'IalIHOI\/’I XMMHU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB,0THOCAIIUXCAKN3YUCHHBIMKIIACCAMOPIraHU4CCKUX

HGOpl"aHI/ILIeCKI/IXCOGI[I/IHeHI/Iﬁ

3.2

XUMHYECKYIOCUMBOIHMKY/UISCOCTaBICHUSI(POPMYTHEOPraHUYECKUX
BEILECTB,MOJIEKYISAPHBIXUCTPYKTYPHBIX(Pa3BEPHYTHIX,COKPAIIEHHBIX

HCKEJIETHBIX ) (pOpMYTOPraHNYECKIX BEIIECCTB

CdopmupoBaHHOCTbYMEHUSIKIACCU(PUITUPOBATD:

41

HeOpl"aHI/ILIeCKI/ICBCI_HCCTBa,CaMOCTOHTeJ'II)HOBBI6I/IpaTBOCHOBaHI/IHI/I

KpI/ITepI/II/IIUIﬂKJ'IaCCI/I(bl/IKaHI/II/II/ByLIaeMBIXXI/IMI/ILIeCKI/IXO OBEKTOB

4.2

OPraHu4eCKUe BECIICCTBA, CaMOCTOATCIIBHO BI>I6I/IpaTB OCHOBaHUA H

KpI/ITepI/II/IIUIﬂKJ'IaCCI/I(bl/IKaHI/II/II/ByLIaeMBIXXI/IMI/ILIeCKI/IXO OBEKTOB

4.3

HOpaSJ'II/I‘IHLIMHpI/BHaKaM(‘II/ICJ'IYI/ICOCTaBypeal"I/Ipy}OH_[I/IXBCH_[eCTB,
TCIUIOBOMY 3(1)(1)6KTy pe€akunuu, UW3MCHCHHIO CTCIICHEH OKUCIICHUS

SHGMGHTOB,O6paTI/IMOCTI/IpeaKLII/II/I,y‘IaCTI/IIOKaTaJ'II/ISaTOpa)

ChopMUPOBaHHOCTb YMEHHs XapaKTepPH30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUM) U HOHOBXUMHUYECKUX
anemeHToB | — 4 mnepuomos Ilepumommueckoin cucremst JLU.
MeHeneeBanu XxBajaeHTHBIEBO3MOKHOCTH, UCTIOIB3YAIIOHATUSAS- D~

d'3J'IeKTp0HHBIeop6I/ITaJ'II/I,3HepFeTI/I‘leCKI/Ieyp0BHI/I

C(I)OpMI/IpOBaHHO CTbYMCHUSAO 6T>$ICH$ITB38.KOHOMepHOCTI/II/I3MeHeHI/IH
CBOﬁCTBXPIMPI‘-ICCKPIXC)J'ICMCHTOBI/I06p8.3yeMBIXI/IMI/ICOeﬂHHeHHﬁHO

NeproiaM U rpymnmnam




ChopMHupOBaHHOCTE YMEHHSI COCTABIIATh ypPaBHEHHS XUMHUYECKHX

! peaKIUiuPaCcCKPBIBATEUX CYITHOCTB:
71 OKHUCJIMUTEITLHO-BOCCTAHOBUTEIHHBIXPEAKITUHTIOCPEICTBOMCOCTABIICHHUS
' AIIEKTPOHHOTO0ATIAHCAITHX PEAKIHIA
ypaBHEHUSAPECAKITUHPA3IINIHBIXTHITOB; IO THRICUCOKPAIIIEHHBICYPABHEHHUSP
7.2 €aKIMi MOHHOTO OOMEHA, YIUTHIBASYCIIOBHUSL, TPUKOTOPBIX
ATUPEAKIIMUHTYTIOKOHIIA
73 PEaKIUUTHAPOIIN3a, pEaKIITKOMITIIEKCO0Opa3oBaHUsI(HAIPUMEpe
' TUIPOKCOKOMITIICKCOBITUHKAN ATFOMHUHKS )
8 CpopMHPOBaHHOCTHYMEHHSTIOATBEPKIATh:
Ha KOHKPETHBIX TMPUMEpPaX XapakTep 3aBUCHMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OpPraHWYECKUX COCJIUHEHUH OT KPaTHOCTH U THUIA
8.1 KOBAJICHTHOWCBS3U (G-U T-CBSI3M),B3aMMHOTO BIIUSTHUS aTOMOB W TPYIIIT
aTOMOBBMOJICKYJIaX, aTaAK)Ke OTOCOOCHHOCTEH pealln3aiMupa3IHIHbIX
MEXaHH3MOBIPOTEKAHUSA PEAKITHIA
8.2 XapaKTepHbIE XHMHUYCCKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH
' IKCIIEPUMEHTAMHUH3AMHICIMHA YPAaBHCHUHXUMHYCCKHX PEAKIAN
ChopMUpOBaHHOCTh YMEHHS XapakTepU30BaTh COCTAaB M BaKHEHIINE
CBOWCTBA BEIIECTB, NPUHAUICKAIUX K ONPEHCIEHHBIM KilaccaM |
9 rpyImnaM COeTUHEHNUH (ITPOCThIE BEIIECTBA, OKCHIIBI, THIPOKCHUIBI, COJIH,
YTJIEBOJOPOIBI, TIPOCTHIC SPHUPHI, CIUPTHI, (PEHOIIBI, ATBCTUIBI, KETOHBI,
KapOOHOBBICKHCIIOTHI, CII0KHBICA(UPHI, JKUPHL, yTIICBOIbl,AMUHBI,
AMUHOKHCIIOTHI,0€JIKH )
ChopMUPOBaHHOCTHYMEHHUSAIPOBOAUTHPACYETHIIIOXUMHUUECKUM
10 (hopMynaMuypaBHEHHUSIMXUMHYECKIXPEAKIIUACHCIIOIE30BAaHUEM
(U3NYECKUXBEITNYNH:
Macchl(00bEMa,KOITHMYECTBABEIIECTBA) PO IYKTAPCAKIIMU,ECIINOTHO
10.1 M3MCXO/IHBIXBEIECTBIaHOBBHUIEPACTBOPACOIIPEACIEHHONMACCOBOM 10JIeH
pPacTBOPEHHOTO BEIIECTBA UK JJAHO B M30BITKE (MMEET MPUMECH )
10.2 MacCOBOMMIHOOBEMHONI0JTH, BBIXOJAPOIYKTa PEAKITH
10.3 TemIoBoro3hpexrapeaxiuii
10.4 00BEMHBIXOTHOIIIEHUITA30B
10.5 MOHAX0X ICHHIOXHMUYECKON(OPMYITBIBEIIECTBA
BrnanenuecrucreMoN3HaHUHOMETO1aXHAYYHOTOTIO3HAHUSISIBIICHUI
11

IprUpOAbI, UCIIOJIb3YEMBIXBCCTCCTBCHHBIXHAYKAXUYMCHUCTIPUMCHATD

OTU3HAHUAIIPUIKCIICPUMCHTAIIbHOMUCCIICAOBAHNNBCIICCTBU JIA




O6’b$ICHeHI/I$IXI/IMI/I‘IeCKI/IX}IBJICHHﬁ,I/IMGIOH_[I/IXMGCTOBHpHpOIIe,

HpﬁKTH‘-IGCKOfI[[GHTCHBHOCTI/I‘ICJIOBCKaI/IBHOBCGI[HGBHOI;'I)KI/BHI/I

12

ChopmupoBaHHOCTE yMEHUS TPUMEHSATH (MCIOJB30BaTh) 3HAHHUS O
COCTaBE W CBOMCTBAaX BEIIECTB /IS OSKCIEPUMEHTAILHON MPOBEPKHU
TUTIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM TMPOTEKAHUS XUMHUYECKUX
peakuuii W MPOTHO3MPOBAHUS BO3MOXKHOCTEH WX OCYIICCTBICHUS;
CHUCTEMHBbIE XUMHUYECKHE 3HAHUS ISl OOBSICHEHHS M TPOTHO3UPOBAHUS
SIBJICHU U, MM EIOIIUXECTECTBEHHOHAYYH YIOITPUPO Y ; I TIPUHATUS

TPaMOTHBIXPEIIEHUHTTIPOOIEMBCUTYAIIHSIX, CBA3aHHBIXCXUMUEH

13

CpopMHUpPOBAaHHOCTH YMEHHMsI TIJIAHUPOBATh M MPOBOJAUTH XUMHYECKHUI
OKCIIEPUMEHT (TOJYyYeHHE W M3YUYCHHE CBOWCTB HEOPTraHUYECKUX U
OpPraHMYeCKUX BEIIECTB, KAa4YeCTBEHHBIE PEAKIMH YIIIEBOJOPOIOB
Pa3IMYHBIX KIACCOB M KHUCIOPOJICOICPKANIMX OPTaHUYECKUX BEUIECTB,
perieHue AKCTIEPUMEHTATBHBIX 3amad o pacro3HaBaHUIO
HEOPraHWYeCKUX W OPTaHWYECKUX BEIIECTB) C COONIOJICHHEM IPaBHII
Oe3omacHOro  oOpamieHuss ¢ BelecTBaMHM U JJaOOPAaTOPHBIM
obopynoBanuem; (GOPMYITHPOBATH IEIH MCCIIEIOBAHNUS;, TIPEICTABIATh B
pa3nmmuHON(opMepe3yIbTaThIIKCIIEPUMEHTA, aHATN3UPOBATHU

OLCHUBATbUX NJOCTOBEPHOCTH

14

ChopMUPOBaHHOCTh YMEHUS OCYIICCTBIIAThH IIeJICHANPABICHHBINA TOUCK
XUMUYECKONMH(POPMaITMUBPA3THUYHBIXUCTOYHUKAX(HAyYHAANYIeOHO -
HayJYHasITUTEpaTypa,cpecTBamaccoBoitmadopmanmm, ceTb IHTEpHETH
Jpyrue), KPUTHYECKH aHATU3UPOBAaTh XUMHUYECKYI0 HWH(POPMAIIHIO,
nepepadaThBaTheENUCIIONB30BATHBCOOTBETCTBUUCTIOCTABICHHON

ydeOHo3agauen

15

ChopmupoBaHHOCTH YMEHHSI IPOTHO3HPOBATh, AHAIU3UPOBATH U
OIICHUBAaTh HH(OPMALMIO C MO3UIUN HSKOJOTHYECKONH Oe30MacHOCTH
MOCIEACTBUI OBITOBOW M MPOM3BOACTBEHHOU IESITENLHOCTH 4eJIOBEKa,
CBS3aHHOM C TMepepabdOTKON BemecTB; CHOPMUPOBAHHOCTh YMEHHIA
OCO3HABAaTh  OMACHOCTh  BO3JCHCTBUS Ha  JKHUBBIE  OPraHU3MBI
OTpeNeNEHHBIX BEIIECTB, MOHMMAs CMBICT TOKa3aTells MpeaesbHOI
JOMYCTUMOW KOHIIGHTpAIlMK, ¥ TOSICHSITh Ha TMpHUMepax CHocoObl
YMEHBUIEHUSUIIPEOTBPALLICHUSIMXBPEIHOTOBO3ICCTBUSIHAOPraHU3M

YCIOBCKa




HEPEYEHB3JIEMEHTOBCOIEPKAHUS IIPOBEPAEMBIXHAEI' 2110 XUMUHU

Kon IIpoBepsieMblii3/1eMEHT COAEPKAHUSA
1 TeopeTnuecKueoCHOBBLIXUMUH
Crpoenue BemiectBa. CoBpemMeHHass MOJAENb CTpoeHusi aroma. Pacmpenenenue
JJIEKTPOHOB TI0 DJHEPreTUYEeCKHM YypoBHAIM. Kiaccupukanus XUMUYECKHX
11 sneMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPrETHYECKMX YPOBHEH atomoB (S-, p-, d-
31eMeHTOB). OCHOBHOCHBO30 Y IEHHOECOCTOSHUSIATOMOB. JJICKTPOHHAS
KOH(UTYypanusaroMa. BaeHTHBICAIEKTPOHBI
[lepnognueckass cucrtema xumudeckux onemeHtoB JI.MI.  MeHnneneesa.
®usnueckui cmbicn [lepuognyeckoro 3akona .M. Menneneesa. [lpuunHbl 1
12 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB D3JIEMEHTOB M HMX COEIUHEHHI
MOTIEPHO IAMUT PYTITIaM. 3aKOHOMEPHOCTUBU3MEHEHHUHCBOMCTBIIPOCTHIX
BEIIIECTB,BOI0POIHBIXCOEAMHEHUH, BBICIITTXOKCH IO BUTUIPOKCHIOB
1.3 BaneHTHOCTE. DNIeKTpOOTpUIIaTeTbHOCT. CTETIEHhOKUCIICHUS
Buapl xumudeckol cBsi3u (KOBaJieHTHAs, MOHHAs, METaJUIMUECKasi, BOJOPOIHAS)
14 MMeXaHNU3MbIe€00pa30BaHusa. MeKMOIEKYIIPHBIEB3aNMOICUCTBUSI. BemectBa
' MOJIEKYJIIPHOTOMHEMOJIEKYIISIPHOTOCTPOEHUS. T UTTBIKPUCTAIUTHUECKUAX
peETOK. 3aBUCUMOCTHCBOMCTBABEIIECTBOTTUMIAKPU CTAIITIMYECKO M PEIIETKI
15 XUMHYEeCKass  peaKlHs. Knaccudukanus XUMUYECKUX  peakuuid B
' HEOPraHMYECKOMHOPraHNYECKOMXUMHUN. 3aKOHCOXPAHEHUSMACCHIBEILIECTB
1.6 CKOpOCTbPEAKIIUH,eE3aBUCUMOCTEOTPA3INYHBIX (PAKTOPOB
1.7 TemnoBbieapexTrIxuMuuecKuxXpeakiuii. TepMoXxuMuuecKreypaBHEeHUs
18 OO6paTtumsbiepeakiiuu. XuMnueckoepaBHoBecre. QakTOPbI, BIUSIONUEHA
' cocrosiHuexumuueckoropasHoBecust. [ lpunnunfleIatense
DnexTponuTnueckasaucconnanus. CunpHplencaadbieanekTpoauTsl. Cpena
19 BOJHBIX PaCTBOPOBBELIECTB:KUCIAS, HEUTPAIbHAS, IEI0YHASI. Crenenp
nucconuanuu. Peakiuy noHHOro oomMena
110 I'uaponuscosneit. lonHoenponsBeaeHueBoabl. Bogopoaubiitnokasaresns (PH)
' pacTBopa
CriocoOBIBBIpaKEHUAKOHILIEHTPALIUK PACTBOPOB:MACCOBASIOISAPACTBOPEHHOTO
111 BEUIECTBA, MOJIIpHAsl KOHIEHTpanus. HacellieHHble W HEHaChIICHHbIE
pacTBOPbI, pacCTBOPUMOCTh. Kpucramioruaparsl
112 OxkucnuTenbHO-BOCCTaHOBUTENbHBIEpeakiny. [ loBeieHneBenecTBBcpeaaxc
' pasubiM3HaueHHneMpH.MeToabIanekTpoHHOT O OanaHca
1.13 DIEKTPOIU3PACTBOPOBUPACILIABOB COJIEH
2 OCHOBBIHEOPTaHUYECKOUXUMUHN




2.1

KnaccudukanusaeoprannueckuxcoequaeHnit. HomeHkiaTypaneopraHuaecKix

BCIICCTB

2.2

XUMHUYECKUECBOUCTBABAKHEHIIIMXMETAIUIOB(HATPU M, KalTU i, KalIb LI, Mar HU A, aJTI0
MUHHM, IIUHK,XPOM,KeJI€30,Me/Ib )Junxcoennuennii. Oomme

CIIOCOOBITIOTyYEHUST METAJUIOB

2.3

XUMHUYECKUECBOUCTBABAKHEHIIIMXHEMETAIIIOB(TAIOT€HOB,CEPHI,a30Ta,
dbochopa, yrmepoma W KpeMHHS) M HX  COCOWHCHUH  (OKCHJIOB,

KHCJIOPOJICOAEPKALUX KUCIIOT, BOAOPOJHBIX COEAUHEHNI )

2.4

FGHCTI/ILICCKaSICB$I3I)HeOpFaHI/I‘-ICCKI/IXBCHICCTB,HpI/IHaI[J'Ie)KaHII/IXKpaSJ'II/I‘-IHI)IM

Kj1accaM

2.5

WnentuduxanusHeoprannueckuxcoeAnHeHnii. KauecteeHHbIepeakiunHa

HCOPraHNM4YCCKUCBCIICCTBANNOHBI

OCHOBBIOPTraHUYECKONXUMUHU

3.1

OcCHOBHBIE TOJOXEHHUSI TEOPUHM XUMHUYECKOTO CTPOEHHS OpPraHUYEeCKHX
coequuennit A.M. BytiepoBa. YTiepoaHbIi CKEJNeT OpPraHMYeCKOW MOJIEKYJIbI.
KpaTHOCTh XMMHYECKOH CBSI3H. S- W p-CBs3H. SP3-, SP2-, SP-THOpuAHM3anNN
opOuTaneiaToMoByTJIepoaa.3aBHCUMOCThCBONCTBBEIECTBOTXUMHUYECKOTO

crpoenusiMoliekyit. I 'omosnoru. I 'omonornueckuiipsan. Mzomepussunzomepsl

3.2

[Tonstne o  dyHkumoHambHOM — Tpymnme.  OpueHTanuoHHBIE  dPPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenneoknaccupukanuuoprannueckruxsemiects. Homenknarypa
OpPraHMYeCKUX COEIUHEHUU (CHUCTeMaTHuecKas)) U TpPUBHUAJIbHbICHA3BAHUS

BaKHEHIITNX HpCHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBOOOMHOpAaIMKAIBHBIA W HMOHHBIA MeXaHW3Mbl peakuud. [loHsTHE O

nykineodmiendnexkrpopuine. I lpasunoMapkosaukosa.[IpaBuiio3aiiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOrCHUPOBAHUE, NCTUAPUPOBAHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOHy‘IeHI/IC
aHKaHOB.HI/IKJ'IOEUIKaHLI.Cl'[CI_II/ICbI/IKaCBOIZCTBHHKHO&HK&HOBCM&HBIM

paSMCpOMI_H/IKJ'Ia.PeaKI_II/II/IHpI/ICOC,HI/IHCHI/IHI/IpaI[I/IKaHBHOFO38.M€H.I€HI/I$I

3.6

AnkeHpl. XMMHYECKHE CBOMCTBA: p€akKuuu MpruCOCINHCHUA (FaJ'IOFeHI/IpOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHHC, FI/I,[[paTaLII/IH), rOpCHUsA, OKUCIICHUA U
HOHI/IMepI/BaHI/II/I.HpOMBIIJ_IJ'ICHHBICI/IJIa60paTOpHBIeCHOCO6LIHOJ'Iy‘IeHI/IH

AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI.XI/IMI/I‘-ICCKI/ICCBOfICTBaaHKaHI/IeHOB PCAKOUHUIIPUCOCAUHCHUA
(FI/I,Z[pI/IpOBaHI/IC,FaJIOFeHI/IPOBaHI/Ie),I‘OpeHI/IHI/IHOHI/IMepI/IL’saHI/II/I.HOJIy‘IeHI/Ie

AJIKaJUEHOB




3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIMH IPUCOEAUHEHHUS (TraJOr€HUpPOBaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHHPOBAaHUE) KaK CHOCO0 MOJTydYeHUs
MIOJMMEPOB U JPYIMX IOJIE3HBIX NPOAYKTOB. Peakumm 3amemienus. ['openue
AlEeTUIICHAKAKMCTOYHUKBBICOKOTEMIIEPATYPHOT OIUIAMEHUAJIACBAPKUU PE3KU

MeTaJIJIOB.HpI/IMeHGHI/Ie alCTUJIICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa O€H30JIa: pPEAKIHH  AIEKTPODUIHHOTO
3aMelleHus, NPUCOENNHEHUsl (TUApPUpPOBaHHUE, TraloreHupoBaHue). Peakuus
roperusi. OCOOCHHOCTH XMMHYECKHX CBOWMCTB Toiyoja. Ilomydenwme OeH3oma.
Oco06eHHOCTUXUMUYECKUXCBOKUCTBCTHPOIa. [ loumepuzanusicTupoIia.

CriocoObINnoTy4eHUUTTPUMEHEHHEAPOMATUYECKUX YTJIEBO0POA0B

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOMCTBA!
B3aUMOJICHICTBUE C HATpUeM KaK CIoco0  YCTAaHOBJEHUS  HAIUYUA
TUAPOKCOTPYNIBI, C  TaJOr€HOBOJOpPOJAaMHU  Kak  CIOCO0  IMOJIyuyeHUus
PacTBOPHUTENEH,BHYTPU- HMMEKMOJEKYIISIpHAs JAeTHapaTanus. Peakuusropenws.
[lonyuenue »srTaHosa: peakuust OpOXKEHHsS TIUIIOKO3bl, TUApATalus STUJICHA.
OTUIICHTIMKOJIBUT NI EPUHKAKIIPEICTABUTEIUIIPEAETbHBIXMHOT OATOMHBIX

CIIUPTOB

3.11

®denou. XumudeckuecBoncTBadeHoma(peakmucHaTPUEM, THAPOKCHIOM

Hatpus,6pomoM).ITosryaenne gpeHomna

3.12

Anbreruapl. XuMUYecKre CBOMCTBA MpPENENbHBIX albICTUIOB: THAPUPOBAHUE;
KauyeCTBCHHBIC PEAKIMM Ha KapOOHWIBHYIO Tpymnmy (peakiusi «cepeOpsHOro
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (II). Tlomydenue npenenbHBIX
aJIbJIErUI0B:0KUCICHUECTIMPTOB, T'HIpaTalusialeTUIeHa. AIIETOHKaK

MMPEACTAaBUTCIIBKETOHOB. OCO6CHHOCTI/IpCaKHI/II/IOKI/ICH€HI/I${aHeTOHa

3.13

Kap6OHOBBIe KHUCIOTEL. XWMHUYECKHE CBOICTBA npeaciabHbBIX OJHOOCHOBHBIX
Kap6OHOBBIXKI/ICJ'IOT.OCO6CHHOCTI/IXI/IMI/I‘ICCKI/IXCBOﬁCTBMypaBBHHOﬁKHCHOTBI.
HonyquI/Ie npeaACIIbHBIX OJHOOCHOBHBIX Kap60HOB]':»IX KHCJIOT: OKHCICHHC
aJ'IKaHOB,aJ'IKeHOB,HepBI/I‘IHBIXCHI/IpTOB,aJ'IBI[eFI/I)IOB.BBICH_II/Iel'IpeI[eJ'ILHLIGI/I

Here,Z[eJ'ILHLIeKap6OHOBbIeKI/ICHOTLI

3.14

Cnoxuble d¢upsl U xupbl. CrnocoObl TMONYYEHHUS CIOXKHBIX 3(UPOB.
Oo6patumoctb peakiuu dStepudukanuu. I[IpuMeHeHue CcIoXHBIX 3QHUPOB B
NUIEeBOM M mappoMepHOM NPOMBIIIIEHHOCTH. JKHpBl Kak CIOXHbBIE 3(PUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKHCJIEHHE. [MApoiM3, WIM OMBIJIEHHE, KMPOB KaK CIOCO0
IPOMBIIIJICHHOTOIOTYY €HUSICOIEUBBICITIMXKaPOOHOBBIXKUCIIOT. MBIITAKAK

COJ'II/IBLICH_II/IXKap6OHOBHXKI/ICHOT

3.15

XYUMHUYECKHE CBOMCTBA TIJIIOKO3HI: pceakuunu C y4aCTUCM CIIMPTOBBIX U

aJIbJIETUAHONT pYIIITUMOJIOYHOKHCIIOeOposkeHue. [ [puMeHeHuerItoKo3bl, eé




3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBaroomye M HEBOCCTAHABIMBAIOIIME AMcaxapuisl. ['maposns
nucaxapunoB. Ilomucaxapuabl: kpaxmain, riaukored. CTpoeHHE MaKpOMOJIEKYII
Kpaxmalla, IJINKOI€Ha M Leunono3bl. dusnueckre CBOWCTBA KpaxMmana H
LEJUTI0NI03bl.  XUMHUYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KauyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIKOJIO3bI: TUAPOJIM3, IOIy4YeHHE
3¢upoBIEILTIONO03bL I IOHATHEOONCKYCCTBEHHBIXBOJIOKHAX (BUCKO34,

aleTaTHBINIIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKUe OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENb apOMaTHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOMCTBA AaHWIMHA: B3aUMOJCHCTBHE C KHCIOTaMU, OpPOMHOM
Bojioi,0kucieHue. [loydeHneaMuHOBAIKMIIMPOBaHUEMaMMHaKan

BOCCTAaHOBJICHUCMHUTPOIIPOU3BO AHBIXYTJICBOJ0POI0B

3.17

AMMHOKHUCIOTHI W O€NKHu. AMHHOKHCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelku. XUMHUYECKHE
CBOMCTBaOEIKOB:THAPOJIU3,JCHATYpalusl, KadeCTBEHHbIE(I[BETHBIE ) peaKIIUU

Ha0EIIKN

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWMCTB IMOJMMEPOB OT
cTpoeHuss MoJeKyl. OCHOBHBIE CHOCOOBI TOJYYEHHUS BBICOKOMOJICKYISIPHBIX
COCTMHEHU I : pEaKIIUUIIO UM EPU3AMUHTIOTMKOHAeH Ay, Kiaccuukanus

BOJIOKOH

3.19

N nentndukanusopranndeckuxcoenHeHni. PenenneskcnepuMeHTaTbHBIX

3aa4yHapacIiO3HaBaHUCOPraHN4CCKNX BEHICCTB

3.20

r CHCTUYCCKAACBA3ZbMEKAYKIIACCAMUOPIraHUYCCKUX COCI[I/IHCHI/Iﬁ

XUMUANKU3HD

41

XUMUABIIOBCETHEBHOWKNU3HU. [ [paBuiabe3omacHOHpabOTHICETKUMH,

l"OpIO‘II/IMI/II/ITOKCI/I‘-IHHMI/IBCH_ICCTBaMI/I,CpeHCTBaMH6BITOBOﬁXHMHH

4.2

XUMUSAU3IOPOBbE. XUMUSIBMEIUIIMHE. XUMHSACENBCKOEX03SIMCTBO. X UMUSIB
IMPOMBIIIICHHOCTH. XUMHUS M SHEPreTUKa: MPUPOIHBIA U TMOMYTHBIN HeTaHON
raspl,uxcocraBuucnoiibzopanue. CocraBueprurneénepepadoTka(mmpupoHbIe

I/ICTO‘IHI/IKI/IYFHSBOI[OPOI[OB)

4.3

XuMHA U DKOJIOTHA. XUMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnencteus. OxpaHa ruapocdepsl, MouBbl, aTMocdepsl, (Iopbl U (ayHbl OT
XUMHYecKkorozarpssHeHus. [ [po6ieMaoTx010BUIOO0YHBIXITPOAYKTOB.

AJ'ILTepHaTI/IBHLI CUCTOUYHUKNUIHCPIUU

4.4

O6IJ_II/Iere,Z[CTaBJ'IeHI/IHOHpOMBIIJ_IJICHHBIXCHOCO6aXHOHy‘-ICHI/ISIXI/IMI/I‘{CCKI/IX

BeIJ_[eCTB(Hal'IpI/IMCpCHpOI/BBOIICTBaaMMI/IaKa,CCpHOﬁKHCHOTBI).I’IépHaHI/I




OBCTHAas MCTaJLTypTrus. Crekio u CHJIMKaTHas MMPOMBIIIIJICHHOCTb.

[IpompiienHass  opranndeckas — xumusd.  CbIpb€ 11 OpraHUYECKOM

IIPOMBILUIEHHOCTH
) TunsipacuéTHbIX 3a/1a4
51 PacuérbimacchiBeliecTBanIMo0bEMAra30BIOU3BECTHOMYKOJINYECTBY
' BEIIECTBA,MACCEHINO0BEMYOJTHOTON3YyYaCTBYIOIIMXBPEAKIINU BEIIECTB
5.2 PacuérhiTeruioBorospexra peakimu
5.3 PacuéTpio0bEMHBIXOTHOIICHUHTa30 BIPUXUMUYECKAXPEAKIHSIX
5.4 Pacuérbimaccri(00bEMa,KOJIMYECTBABEIIECTBA)IPOYKTOBPEAKIINH, ECITH
. OJIHOM3BELIECTBAAHOB U30BITKE(UMEETIIPUMECH )
55 PacuérbimaccoBoinInoObEMHONIOIMBBIXOIATPOYKTAPEAKIIUU OT
' TEOPETUYECKHBO3MOKHOTO
Pacuérbimacchi(00bEMa,KoJIMYecTBaBEIIECTBA)IPOYKTapEaKIIMH,ECIOTHOU3
5.6 | BemecTB qaHO B BHJE pACTBOPA C ONPEAETEHHON MACCOBOM J0JIEH PaCTBOPEHHOTO
BEIIECTBA
5.7 Pacuérbicucnonb30BaHNEMIIOHITUH«MACCOBASIOIIS», «MOJISIPHAS
" | KOHIIGHTPALH», KPACTBOPHMOCTE
HaxoxaeHneMoieKyasipHO(pOpMyIIbIOpraHMueCKOTrOBEECTBANOETOIIOTHOCTH U
5.8

MaCCOBBIM JOJIAM 2JIEMEHTOB, BXOAAIINUX B €ro0 COCTaB, UK IO IMTPOAYKTaAM

CTOpaHus







TEMATHYECKOEIIVIAHUPOBAHHUE
10 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHuepa3aeJ 0BUTEM (uu¢posbie)
Neni/m Konrpoasubie | Ilpakrnueckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paszpenl.Teopern4ecKkueoCHOBBIOPraHUYECKOM XUMMH
[Ipenmetoprannveckorxumun. Teopust
11 CTPOEHUSOPraHNYECKUXCOECAMHEHUNA. 3
M. bytnepoBa
Wroro nopazueny 3
Pa3znen2.YrieBoaopoabl
2.1 [IpenenbHBICYTIIEBOIOPOIBI— ATKAHBI 2
29 HenpenenbHbIeyr1€eBO10POIbI: AKEHBI, 6 1
' AJKaJUEHBbI, AJIKUHBI
2.3 ApOoMaTHYECKUEYTIIEBOA0PO/IbI 2
24 [IpupoAHBIENCTOYHUKUYTIIEBOJOPOIOBU UX 3 1
' nepepaboTKa
Wtoro nopazneny 13
Paznen3.Kuciaopoacoaep:kanueopranndeckuecoeIMHeH st
3.1 Crnuptsl.@eHon 3
3.2 Anpneruapl. KapOOHOBBIEKUCITOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 2
Hroro nopaszneny 13




Pasznend.A3orcoaep:kammeoprannyecKuecoe uHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wroro nmopazueny 3
Pa3pnenS.BbicokoMoJIeKYISIPHbIECOEIMHECHHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro nopazaeny 2
OBIIEEKOJIMYECTBOYACOBIIO ITPOITPAMME 34




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuepa3aeJ 0BUTEM (uudposbie)
Neni/m Konrpoabsnbie | IIpakTnueckue
NMPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazgeal.TeopernueckueoCHOBbIXUMUM
CrpoenunearomoB.llepronyueckuiizakos u
11 [Iepnoanueckas cucteMa XUMUYECKUX 3
anemenToB/[.11. Menneneesa
12 CrpoenueseniectBa.MHOTOOOpa3ue 4
' BEILECTB
1.3 XUMHUYECKUEPEAKITUN 6 1 1
Hroro nmopazaeny 13
Pasznen2.Heoprannueckasi Xumust
2.1 Mertasbt
2.2 Hewmerannbt 1
93 CBs13pbHEOPraHNYECKUXUOPIaHUYECKUX 5
' BENIECTB
Wtoro nopazneny 17
Pa3zpen3. XuMusam:xm3uo
3.1 XUMUSANKU3HD 4
Uroro nopazaeny 4
OBHIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 34 2 3







IHOYPOYHOEIIVIAHUPOBAHHUE

10 KJIACC
Ne KosmmmuecTBo yacos Jlata usyers JJICKTPOHHEIE
uu(ppoBbIe
w Temaypora TpaxTuyec | mjaH (akr o0pa3oBaTe/bHbIE
1 Beero | OWTPOXRH |
bIepadoThI paGorsI PeCypcChl

[Ipeamer opraHn4ecKOi XUMHH, €€ 1

BO3HMKHOBEHHUE, pa3BUTUEHU3HAUCHNE

Teopus cTpoeHHsI OpraHU4YeCcKUX

coenquHeHnA.M.bytinepoBa,e€ OCHOBHBIE 1

MOJIOKEHUS

[IpencraBnenuneokiaccupurkaiu

oprannueckuxseiiects. Homenknarypa 1

(cucTemaTuyeckas) U TpPUBUATIbHBIC

Ha3BaHUs OPraHUYEeCKUX BEIIECTB

AJIKaHBI:COCTaBUCTPOEHHUE, TOMOJIOTMUECKUN 1

|

MeTtaHusTaH—IpOCTEUIIINE 1

MIPE/ICTaBUTENH aJTKaHOB

AJIKEHBI:COCTaBUCTPOEHHUE,CBONCTBA 1

OTUIICHUTIPONTMIIEH—IIPOCTENIINE 1

MIPE/ICTaBUTENH aJTKEHOB

[IpaktuyeckaspadoralNel.«I[lonyuenue 1 1

STHJIEHA U U3yYEHHUE €T0 CBONCTB

Anxanuensl. byranuen-1,3 u

MeTunoyraauen-1,3. [lonyyenue 1

CUHTCTUYCCKOTOKaYyYYKANPC3UHLBL




AJIKMHBI:COCTaBHOCOOCHHOCTUCTPOCHHS,

10 TOMOJIOTUYECKHM psijl. ALeTUIICH —
MPOCTEUIMUIPEICTABUTEIbAIIKUHOB

11 BrrunciieHusAnoypaBHEHUFOXUMUYECKO M
peaxiuu

12 Apenbl:0eH30IMTONY01. TOKCHYHOCTD apeHOB

13 ['enernueckas cBs3b YrieBOAOPOIOB,
MpUHAUIeKAITUXKPA3TUYHBIMKIIacCaM
[TpupoIHBIENCTOYHUKNYTIIEBOI0POIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl,He(THUIIPOIYKTHI €€ epepaboTKI
[IpupoaHBIENCTOYHUKUYTIIEBOJOPOIOB:

15 TIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC
ra3bl,He(THUTIPOAYKTHI €€ TepepaboTKu

16 KounTtponsHaspaboranopasneny
«YTIIeBOAOPOIBI»

17 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
MeTaHOJIMATaHOJI. BoropoaHascBsI3b

18 MHOT0aTOMHBIECTTUPTHI: STUICHIIUKOJIbU
TIIMIEPUH

19 DeHOI:CTPOCHUEMOJIEKYJIb, (PHU3MUecKUen
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anberuasl:hopManbIeTUaN
aneTanbAerul. AueToH

21 O/1HOOCHOBHBIETIpEIeIbHBIEKApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

22 [IpaktnyeckaspadboTaNe2.«CBolicTBa




pacTBOPayKCyCHOMKHUCIOTHI»

23

CTeapI/IHOBafII/IOJIGI/IHOBaFIKI/ICJIOTBI,KaK
HpCI[CTaBI/ITeJII/IBI)ICHII/IXKap6OHOBBIX
KHUCJIOT

24

MBIJIaKaKCOJIHBBICHII/IXKap6OHOBI)IX
KHCJIOT, NX MOIOIIIEE ICHCTBHE

25

CnoxHbIed(UPBIKAKITPOU3BOTHBIC
KapOOHOBBIXKHCIIOT.[ MAPOIU3CIIOKHBIX

3¢upoB

26

XKupbr:ruaponu3, mpuMeHeHue,
Ouooruueckas poJib KUpPOB

27

VYrneBopl: cocTaB, KilaccupUKaIius.
BaxuelmnenpeacTaBUTENN TJIFOK034,
(dbpykTO3a,caxaposa

28

Kpaxmanunennono3akaknpupoaHbie
MOJIUMEPHI

29

KonTponpHasipaboTamnopasaeny

«KucnopoacoaepkanpeopraHnaecKie
coenuHeHUs/ BeepoccuiickasnpoBepoyHast
pabora

30

OO6mrasxapakTepruCcTUKaa30TCOIEPIKAIIIX
OPraHUYECKUX COCTMHCHUM /
BcepoccuiickasmpoBepouHaspadboTa

31

AMWHBI:METHJIAMUHN aHWINH

32

AMUHOKHUCIOTHIKaKaM(DOTEPHBIE
OPraHUYeCKHUE COEANHEHUS, UX

ouosornueckoesnauenue. I lenruasl. beaku
KaKIIPUPOTHBIEBBICOKOMOJIEKYJISIPHBIE




COCIMHCHUA

OCHOBHBIEITOHATUAXUMUN

33 BBICOKOMOJIEKYJISIPHBIXCOEMHEHU N 1
OCHOBHBIEMETO/IBICHTE3A
34 BBICOKOMOJIEKYJIIPHBIXCOEAMHEHU . 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEEKOJIMYECTBOYACOBIIO 3

I[TPOTPAMME




11 KJIACC

Ne
n/
n

Temaypoka

KoaunuecTBo 4acoB

Jlara usydeHus

Bcero

KonTtpoabu
bIe padoThI

IIpakTHUeck
ue padoThl

IJ1aH

¢axr

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUNIIEMEHT. ATOM. DJIIEKTPOHHAS
KOH(UTyparus aToMoB

[Tepnoanueckuizakonul leprognyeckas
CUCTEMAa XUMUYECKUX 311eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeTUHEHUN
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xumudeckuxasiaemenToB /. M.MenaeneeBan
Pa3BUTHHUHAYKH

CrpoenueneniecTBa. XUMUYECKASICBI3b,eE
BH/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOMCBS3U. Bo1opoAHAsICBSI3b

BajieHTHOCTB. DJNEeKTPOOTPHUIIATEILHOCT.
Crenenpokucienus. Bemecrsa
MOJICKYISIPHOTOMHEMOJICKY/ISIPHOTO
CTPOCHHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
I/ICTI/IHHLIeI/IKOJ'IJ'IOI/II[HBIepaCTBopH.
MaccoBasg01sBeIIeCTBaB pPacTBOPC

Knaccugukanusy HoMeHKIaTypa




HEOPraHUYECKUXCOETUHEHHI.
['eneTnueckasCBA3bHEOPraHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccugukanms XuMHIECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOHCOXPaHEHHUAMACCHIBEIIECTB;3aKOH
COXpaHEHUSAUIPEBPALEHUIIHEPTUUIIPU
XUMUYECKUXPEAKIUAX

Ckopoctbpeakiiuu. O6paTUMblepeaKIiy.
XUMHYECKOE PaBHOBECUE

10

[IpaxTnueckaspadboralNel.«Bnusuue
pa3aMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKONPEAKIII

11

DnekTpoauTuyeckasaucconuanus. [lonsarue o
BOJIOpOoIHOM Moka3zatene (pH) pactBopa.
Peaknunnonnorooomena. I napomms
OPraHUYECKUXUHEOPTaHUUECKUX BEIIECTB

12

OKHCIHUTENBHO-BOCCTAHOBUTENIBHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTtponsHaspaboramnopasueny
«TeopeTnyecKkrneoCHOBBIXUMHID)

14

Mertauibl,uxmonoxenuesllepuouaeckoit
cCUCTeMe XMMHUYecKuX >nemeHToB Jl. U.
MeHieneeBanoco0eHHOCTUCTPOSHHUS
aTomoB.O6muedu3nuecKkuecBoincTBa
METaJJIOB

15

CniaBBIMETAIOB. aﬂeKTpOXI/IMI/I‘-IeCKI/Iﬁ




PAIHAIPSKEHUN METAJJIOB

16

XHUMHYECKHECBOUCTBABAXKHEHUIITNX
METaJUIOB (HATPUH, Kaui, KaJblUi,
MarHui,a TIOMUHAN ) MUXCOCTMHEHU I

17

XUMHUYECKUECBONCTBAXPOMA,METUNNX
COEIMHEHUH

18

XUMHYeCKHECBONCTBAIIMHKA, JKEeIe3anNX
COEIMHEHUH

19

[IpakTueckaspaboraNe2."Pemienne
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeME
«Meramb"

20

HeMeTa.]'IJ'IBI,I/IX IIOJIOKCHUECB
[TeproanueckONCUCTEMEXUMHUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTUCTPOCHUSIATOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCJI0poia,cepsl, pochopanyrieposa)

22

XHUMHYECKUECBONWCTBArajJOreHOB,CEPBIN UX
COEIUHEHNN

23

XHUMHYECKHUECBOKCTBaa30Ta,pochopanux
COETMHEHUU

24

XI/IMI/I‘IeCKI/IeCBOﬁCTBaYFHepOHa,erMHI/IHI/I nux

COEeIMHEHUN

25

[IprMmeHeHneBaXKHENIITUXHEM ETAITIOBUAX
COeTMHEHUI

26

O0001IeHrenCUCTEMATU3ALUA3HAHUITIO TEME

«Hemetamsl». Beraucienus no




YPaBHEHUSAMXUMUYECKUXPEAKLIUUN
TEPMOXUMHUYECKUE PACUETEI

[IpaktuyeckaspadboraNe3.«Pemenne

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1
"Hemetamibr"»

08 KoHuTponsHaspadoTanmoreMmam«MeTauiben 1 1
«Hemertammbny
HeopranndecknenopraHun4eCKHEKUCIIOTHI.

29 HeopranndecknenopraHu4ecKue OCHOBAHUS 1
AMpOTEpHBICHEOPraHUISCKUCH

30 opraHnyYecKkrecoeIMHeHus. [ eHeTnaeckas 1
CBSI3b HEOPTaHMYECKUX M OPTaHUYECKHX
BEIIIECTB
PonpxuMunBoO€eCIIeueHUNIKOJIOTMUCCKOM,

31 SHEPreTHUeCcKO U MUIEBOI 0€301acHOCTH, 1
Pa3BUTHH MEIHUIIUHBI
[IpencraBneHNI0000TMXHAYIHBIX

32 MPUHIIATIAXTTPOMBIIIICHHOTOTIOTyYSCHUS 1
BaKHEWIIIMX BEIECTB

33 YenoBeKBMHUPEBEIIECTBUMATEPHATIOB 1

34 XHUMHAU3I0POBhEUCTIOBEKA

OBILIEEKOJIMYECTBOYACOBIIO 34

I[TPOTPAMME
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