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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMUM Ha YPOBHE CcpeaHero ooOiiero o0pa3oBaHUs
pa3paborana Ha ocHoBe DeaepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBanun B Poccuiickoii ®enepauumn», TpeOOBaHUI K pe3yibTaTam
OCBOEHHUA (eaepaiibHON 00pa3oBaTEIbLHON MPOTPpaMMbl CPEHETO OOIIETro
obpazoBanus  (POII  COO), mnpenacraBieHHbIXx B DeaepaabHOM
rocyaapcTBeHHOM oOpa3oBarenbHoM craHmapre COO, ¢ yuérom Konuemmuun
npernojiaBanusi  y4eOHOro  mpeaMera «XuMHs» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuiickoi denepanuu, PEATU3YIOIINX OCHOBHEIE
oOpa3oBaTebHbIE TPOTrPaMMbl, 1 OCHOBHBIX MOJOXKEHUN «CTpaTeruu pa3BUTHUS
Bocnutanusi B Poccuiickoii Penepaumu Ha nepuon Ao 2025 roga»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOoTKe MpOrpaMMbl IO XUMUHU, K ONPEIEIECHUIO
oOmielt crparerun OOy4YeHHs, BOCHHUTAHUS W PaA3BUTHS  OO0YyYarOIIUXCS
cpeacTBamMu ydyeOHOro mpeamera «Xumus» st 10-11 kmaccoB Ha 6a3oBoM
YPOBHE COCTaBWIM KoOHUentyalbHble mnojoxeHus @OIOC COO o
B3aMMOOOYCIJIOBICHHOCTH 1I€JIEH, COJepKaHus, pe3yJbTaTOB OOYYEeHHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJTy4yaeMoe BBITTYCKHUKaMH
o011e00pa3oBaTeNbHON OpPTraHU3aIiH, SIBISETCS HEOTHEMJIEMOM YacThIO HUX
oOpazoBaHHOCTH. OHO CIYXKHUT 3aBEpIIAIONIMM JTalloOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHMs. DTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TPHUPOABI, (OPMUPOBAHUS MHUPOBO33PEHUS H  OOMIEH
KyJbTYpPhl 4YEJIOBEKA, a TaKXKe€ SKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUS K
CBOEMY 37I0pPOBbIO U MPUPOJHON cpeje. PeanusyeTcs xumuueckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpEIHEro oOmero ooOpa3oBaHUs CpeICTBaAMU
y4eOHOro mpeaMera «XUMHS», COACP)KAHUE U TOCTPOCHHE KOTOPOTO
OTIpeJIeNIeHbl B MPOrpaMMe M0 XUMUU ¢ YUETOM CIenU(PUKA HAyKH XUMHUH, €€
3HA4YE€HUS B MO3HAHUM MPUPOILI U B MATEPUATILHON JKU3HU OOIIECTBA, a TAKXKE C
y4€TOM OOImMMX TIeJel W TPUHIMIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE
COCTOSIHUE CHCTEeMbl cpefHero oomiero oOpasoBaHus B Poccuiickoii
denepanum.

XUMHS KaK 3JIEeMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAaeT 0cO0YyI0 PoJib B
COBPEMEHHOW IMBWJIM3ALlMM, B CO3JaHUM HOBOW 0a3bl MaTepUATBHON
KylabTypbl. OHa BHOCHT CBOM BKJaJg B (OPMHUPOBAHUE PALUOHATBHOTO
HAy4yHOTO MBIIUICHUS, B CO3JaHUE IEJOCTHOTO TPEACTaBiICHUS 00
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OKpYXXalOlIEM MHpE KaK O €IWHCTBE MPUPOABI M YEJIOBEKAa, KOTOPOE
dbopmupyeTcss B XMMUUM Ha OCHOBE TOHMMAaHHUS BEIIECTBEHHOIO COCTaBa
OKPY>KaIOLIEro MUPa, OCO3HAHMS B3AMMOCBSA3U MEXIY CTPOECHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMU 00JIACTSIMU TPUMEHEHMUSI.

TecHO B3aUMOJEWUCTBYSI C JIPYTMMH €CTECTBEHHBIMU HAyKaMH, XHMUS
cTaja HEOThEMJIEMOM YacThi0 MHUPOBOW KYJIbTYpPbl, HECOOXOJAUMBIM YCIOBHUEM
YCHENIHOTO TPyAa U KU3HHM Kaxaoro uieHa oOmiecTBa. CoBpeMeHHas XUMUS
Kak HayKa co3ujaTelibHasi, KaK HayKa BBICOKMX TEXHOJIOTUM HampaBlieHa Ha
pemieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, DSHEPreTUYECKOW, MHUILIEBOM, HKOJIOTHYECKOH O€30MacHOCTH U
OXPAaHBbI 3I0POBBSI.

B cootBeTcTBUM C OOmMIMMH LEISIMU M MPUHLUIIAMH CPEIHETO OOIIETro
oOpazoBanus cojepxkanue npeamera «Xumus» (10-11 knaccel, 0a30BbIi
YPOBEHb W3Y4YE€HUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO
MOATOTOBKY  OOydYarolmuxcsi,  HEOOXOAMMYHD WM 1 BBIPAOOTKH
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCHEIIHOTO BKIIOYEHUS B KU3Hb COLMYMa,
MPOJOKEHUS 00pa3oBaHUsI B  Pa3IMUHBIX OOJACTAX, HE CBSI3aHHBIX
HENOCPEACTBEHHO C XUMUEMU.

CocrapnsomumMu  npeaMeTa «XuUMUsS» SBISIIOTCST  0a30Bble  KypChl —
«Opranndeckas xumusi» u «OOIas U HEOPraHUYECKasl XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICPKAHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH:
CHCTEMa 3HAHUW MO0 HEOPraHUYECKOM XMMUHM (C BKIIFOUEHHEM 3HAHUN U3 00Ieit
XUMHUH) U OpraHndeckoil xumuu. @opMupoBaHue JaHHOW CUCTEMbl 3HAHUH MPU
U3YYEHUU TIpeAMeTa OO0EeCleYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa conepxanusi KypcoB — «Opranudeckass xumusi» u «OOmmas u
HEOopraHu4ecKas XuMus» cHOpPMHUpPOBAHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/JAa K H3YYEHHI0 Y4YeOHOro marepuajna U o0ycloBJI€Ha
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEeIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYE€CKOW XWUMHHM BEIIECTBA
paccMaTpUBaIOTCSl HA YPOBHE KJIACCUUYECKOW TEOPUU CTPOECHUS OPraHHUYECKUX
COCMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKHX U DICKTPOHHBIX
MPEJACTABICHUA O CTpoeHuu BemiecTB. CBeaeHHS 00 W3y4aeMbIX B Kypce
BEILIECTBAX JAlOTCSI B PAa3BUTUM — OT YIJIEBOJOPOJOB JO CIIOXKHBIX
OMOJNIOTMYECKH aKTHBHBIX COEAMHEHMHA. B Kypce opraHuyeckol XuMuu
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs TEpPBOHAYAJIbHBIC TMPEJACTABICHUS O XUMHUYECKOW CBS3H,
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KJIacCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHUS, O XUMHUICCKON PEaKInu.

[Tog HOBBIM yrjoMm 3peHuss B TmpeaMmere «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCd M3Y4YEHHBIH HAa YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUUECKU MaTepual U (HaKTOJOTUYECKHE CBEJCHHS O BeEIIeCTBaX U
XUMHYECKou peakiuu. Tak, B 4acTHOCTH, B Kypce «OO011as 1 HeopraHudeckas
XUMUSD» O00YYaIoIUMCS TPEIOCTABISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHAa C OOLIETEOPETUYECKUX U  METOAO0JIOTUYECKUX
MO3UIINUN, TIIy0)Ke MOHATh HCTOPUIECKOE M3MEHEHHE (PYHKITUN ATOTO 3aKOHA —
oT 00o01aroIe 10 O0BACHSIONMIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMHA O BaXKHEHIIMX BeIIECTBaX, HX COCTaBe,
CTPOEHHWH, CBOMCTBAX M MPUMEHEHUHU, & TAKKE O XUMUYECKHX PEAKIMSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NpPOTEKaHus AonojHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTaMHU COJEpPXKaHUS, HWMEIOIMIUMH KYJIbTYPOJIOTHUECKUI U
MPUKJIATHON XapakTep. JTU 3HAHHUS CHOCOOCTBYIOT MOHUMAHUIO B3aWMOCBSI3U
XUMUU C JPYTUMH HayKaMH, PacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTHYECKON JESTEIIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBaKECHUS
K TIPOIlECCY TBOpUYECTBA B OOJACTH TEOPUU M MPAKTHUECKUX MPHIOKEHUN
XUMHUH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMax, CBA3AHHBIX C XHUMHEH, KPUTHUECKU
OCMBICTTUBATh HWH(MOPMAIMI0O W TPUMEHITh €€ JUIsl TIONOJIHCHHUS 3HaHWH,
pEeIICHUS] HMHTEIUICKTYAIbHBIX MW OKCIEPUMEHTATBHBIX HCCIIEIOBATEIBCKAX
3amay. B nenom conepkanue ydyeOHOTO mpeaMera «XUMHs) JaHHOTO YPOBHS
W3YYCHHUS  OpPUEHTHPOBAaHO Ha  (OpMUpPOBaHHME Yy  OOy4aroumxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (HUITOCOPCKUX UACH, TAKUX Kak:
MaTepualbHOE E€IUHCTBO HEOPraHMYECKOr0 W  OPraHuyeckoro MHpa,
00yCJIOBIEGHHOCTh CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHHEM, IIO3HABAEMOCTh
MPUPOHBIX SBJICHUA MYTEM SKCIIEPUMEHTA U PEIICHHS TPOTUBOPEUYHA MEKTY
HOBBIMH (paKTaMH U TEOPETHUECCKUMU TPENOCHUTKAMHU, OCO3HAHUE POJIN XUMHUHU
B pEUIEHUU OHKOJOTMYECKUX Mpo0JeM, a Takke MpodseM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTHUH U
MaTepHuaoB.

B mane pemeHuss 3amad  BOCHUTAHUS, PA3BUTHS MW CONHAIA3AIUU
oOy4Jaromuxcsi TPUHATHIE MPOrPAMMON MO XMUMHUHU MOAXOAbl K OINPEACIICHUIO
COJEp)KaHUS M TOCTPOSHUS TpeaMeTa MpeAyCMaTpUBaOT (OPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JIUCTBHM, HMEIOMMX O0a30BOe 3HAYECHHE IS
pa3IMyYHBIX BHUJOB JEATEIBHOCTH: pPEIICHUs MpoOJeM, MOWCKa, aHajau3a Hu
00paboTkn  WHQOpMAIUK, HEOOXOAUMBIX JUISI  MPUOOPETEHUS  ONBITA
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PAKTUYECKON U HCCIIEIOBATEIbCKON NEATeIbHOCTH, 3aHUMAIONICH Ba)KHOE
MECTO B IMO3HAHWUU XUMHUH.

B mpaktuke mnpenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE cpeaHero oOmiero oOpa3oBaHus, MOpU
ONpENEIICHUN COAEPKATEIBbHON XapaKTepUCTHKU IEJel HU3yYEeHHUs IMpeIMeTa
HalpaBJICHUEM TIEPBOCTEIICHHOM 3HAYUMOCTH TPAAUIMOHHO MPHU3HAETCS
dbopMHpOBaHUE OCHOB XHMHUYECKOM HayKH Kak o0OJIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTUYECKOW JEeATEIbHOCTH YeJOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOAMYECKONM TOYKU 3PEHUSI TaKOMH
NOJXOJ K ONpENeNeHUI0 LeNied U3y4YeHHs MpeaMera SBISETCS BIIOJHE
OMpaBJaHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMH U3YUYEHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (QopmMupoBaHHE CHCTEMBbl XHUMHUYECKHMX 3HAHUW KaK BaKHEHIIeH
COCTaBJIIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE
KOTOPOHM JIeKaT KIIOYEBbIC TMOHATHA, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOPUU XHMHUHU, OCBOCHHUE S3bIKA HAyKH, YCBOEGHHUE U TTOHUMAHHUE
CYLUIHOCTH JIOCTYIHBIX O0O0OOIEHHUH MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS;

e (opmupoBaHMe W pa3BUTHE TMPEACTABICHUNM O HAYYHBIX METOaX
MO3HAHUSI BEIIECTB M XHUMHUYECKUX PEAKIUM, HEOOXOAUMBIX IS
MpUOOPETEHUS! YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKON U
MOBCEHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CINOCOOOB  JACSATENBHOCTH, CBSI3AHHBIX C
HaOMIOAGHUEM M OOBSICHEHHMEM  XHMHYECKOTO0  SKCIEPHUMEHTA,
COOJTI0/IEHEM TTpaBuJI 0€30MaCHOT0 OOPAIEHUS C BEIIECTBAMH.

Hapsiny ¢ sTuM, conepkaTelbHass XapaKTepUCTUKa LieJed W 3a1ay
M3Y4YCHHs MpeaMeTa B MporpaMMe Mo XMMUU YTOYHEHAa M CKOPPEKTHUPOBaHa B
COOTBETCTBUM C HOBBIMM TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMHH B OOJBIIEH CTETIEHH OTHAETCS
MPEANOUYTCHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHus  OOydeHws,
OpHMEHTHPOBAaHHOW Ha TMOJATOTOBKY BBIMYCKHUKA 00Ie00pa3oBaTenbHON
OpraHu3alliM, BIIAJCIOIEr0 He HaOOpoM 3HaHUW, a (YHKIMOHAIBLHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH ¥ YMEHHUSIMU aKTUBHOTO TMOJTYYEHUS 3HAHUHT
U IPUMEHEHHS UX B pEaIbHOM JKU3HU JIJIsl PEIICHUs] MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Tmipu u3ydeHUU mpeameTa «XUMHUS JOMUHHUPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TAKKE 1IEJIU U 3a]1a4H, KaK:
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aganTamys OOyYaromIMXcs K YCIOBHUSIM JUHAMUYHO Pa3BUBAIOILIETOCS
Mupa, (OPMUPOBAHWE HWHTEIUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0,  COTPYAHUYECTBY,  CaMOCTOSATEIbHOMY  TPUHATHIO
IPaMOTHBIX PEIIEHWH B KOHKPETHBIX >KM3HECHHBIX CHUTYAIHMsIX, CBS3aHHBIX C
BEII[ECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHHEe Y OOYyYarONIUXCS KIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIN), UMEIOINX YHUBEPCAIHHOE 3HAYCHHE /JIs Pa3IUYHBIX BUJIOB
NEATeNIbHOCTU:  pellleHus mpoOjeM, TOuCKa, aHaiuu3a U 00paboTKu
nHpopMaruy, HEOOXOAUMBIX JUISI TPHOOPETCHHMS ONbITa JICATEIHLHOCTH,
KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe JUJISl OLEHKH C
MO3UIIMN DKOJIOTMYECKOW OE€30MacCHOCTH XapakTepa BIUSHHS BEIIECTB U
XUMHUYECKUX MPOIECCOB HA OPraHU3M YEJIOBEKa U MPUPOIHYIO CPEY;

pPa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEW O00ydYaroIMXCcs: CIOCOOHOCTH CaMOCTOSITENIBHO MpHOOpEeTaTh
HOBBIC 3HAHUS M0 XUMHH B COOTBETCTBUM C XU3HCHHBIMU TMOTPEOHOCTSIMHU,
MCIIOJIb30BaTh COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJOTHUHU I TOHCKA U
aHanu3a Yy4eOHOW W HAYYHO-TIOMYJSApHON WH(POpPMANUA XHUMHYECKOTO
COJICp KAHMUS;

dbopMupoBaHHE U pa3BUTHE Y OOYy4YarOUIUXCS AacCOIMAaTUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOII0MaTeTbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJWMBI, B YAaCTHOCTH, IPU TUIAHUPOBAHWUU U
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydalolmuxcs YOEKIEHHOCTH B T'yMaHUCTHYECKOU
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJIM B PEIICHUM TI00aTbHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOIOIb30BAHUS, TOMOJHEHUS SHEPTETUUECKUX PECYPCOB
M COXpaHEHUs] TPHUPOJHOrO0 PABHOBECHS, OCO3HAHUS HEOOXOJAUMOCTH
OEpe)KHOTO OTHONICHWS K TPUPOJIE M CBOEMY 3J0POBBIO, a TaKke
MPUOOPETEHUST OTBITA HWCIIOIB30BAHUS TOJYYCHHBIX 3HAHWUU ISl TIPHHITHS
IPaMOTHBIX PEIICHUM B CUTYallUAX, CBA3aHHBIX C XUMHUUYECKUMU SIBICHUSMHU.

B yuebGHOM miiaHe cpeaHero ooOmero o0pa3oBaHUs MpEAMET «XUMUS»
0a30BOro YPOBHS BXOJIUT B COCTaB MpeIMETHOM obmactu
«EcTeCcTBEeHHO-HAay4YHBIE TTPEAMETHI.

OO6miee ynciao 4YacoB, OTBEACHHBIX ISl M3YyYCHHsS] XUMHH, Ha 0a30BOM
YPOBHE CpeaHEro o0Iero oopa3zoBanus, coctapiser 68 yacor: B 10 kiacce — 34
yaca (1 gac B Hepento), B 11 kinacce — 34 gaca (1 yac B Hezeno).
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COIAEPXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKOM XMMUM

[IpenMer opraHu4eckoi XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B IOJYYECHUH HOBBIX BEILIECTB U MaTepHUaioB. Teopus CTPOCHUSI OPTaHUYECKUX
coenuHeHud A. M. bytinepoBa, €€ OCHOBHbIE NOJIOXKEHUS. CTPYKTypHBIE
dbopmyIibl OpraHu4ecKux BemiecTB. ['omosiorus, uzomepusi. XUMU4YecKasi CBS3b
B OPTaHUYECKHUX COEUHEHUSIX — OJJUHAPHBIC U KPATHBIE CBS3U.

[IpeacraBnenrie o  kjnaccuuUKalMyu  OPraHUYECKUX  BEIIECTB.
HoMenknaTypa opraHu4ecKux COeIMHEHUN (CUCTEMAaTUUYeCKasi) U TPUBUAIbHBIE
Ha3BaHUs BaXKHEUILNUX MIPEACTABUTEIIEH KIACCOB OPraHMYECKUX BEILIECTB.

DKCIepUMEHTaIbHbIE METOJbl M3YUYEHHUSI BEIECTB M UX MPEBPAIICHUN:
O3HAKOMJICHHE C 00pa3llaMu OpPraHMYeCKHX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJEJIHMPOBAHMWE MOJIEKYJ OPraHUYECKHX BEILECTB, HAOIIOJEHUE U
OMMCAaHHWE JAEMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHUID OPraHUYECKUX
BEILIECTB MIPU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU psAx. MeTraH W 3TaH —
MPOCTEUIINE TPECTABUTETN aKaHOB: (DU3WYECKHEe M XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMEIICHUS] W TOPEHMs), HaXOXJEHHWE B MPHUPOJE, TMOJTYUYECHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUUECKUN PSA. DTUIICH U MPOIUJIEH
— MPOCTEHINE MPEJCTABUTENN AIKCHOB: (DU3MUECKHE U XUMUYECKUE CBOMCTBA
(peakiuu TUIPUPOBAHHUSA, TaJOTCHUPOBAHUA, THUIpaTallid, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: 6yraauen-1,3 u meTunoOyraauen-1,3: cTpoeHue, BaxKHEHIe
XAMUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun ). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U pE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHMS, TOMOJIOTMYECKUH ps/I.
AneTuneH — TNPOCTEHIIUN MPEeCTaBUTENb AIKMHOB: COCTaB, CTPOECHUE,
dbusnyeckue W XMMHYECKHE  CBOMCTBA  (peakuuu  TUAPUPOBAHUS,
rajioreHUpPOBaHMs, THIPATALIMK, TOPEHUS), TOJIyYEHHE U IPUMEHEHUE.

Apensl. ben3zoin: coctas, ctpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuuu TraJOreHUpPOBAaHUS U HUTPOBAHUSA), MOJIYUYCHHUE U MPUMEHECHHE.
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Tonyon: cocmae, cmpoenue, gusuueckue u Xumuyeckue ceoucmea (peaxyuu
2aN102eHUPOBAHUsl U HUMPOBAHUsL), NoJyueHue u npumeneHue. TOKCUUHOCTH
apeHoB. I'eHeTHuYecKas CBSI3b MEXIY YIVIEBOJOPOJAAMH, NPHUHAJICKAIMUMHU K
Pa3JIMYHBIM KJIACCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUponaHBIA ra3 U NOMyTHBIE
He(dTauble Ta3bl. HedTh u €€ nmpoucxoxaenue. CnocoOsl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTanuTU4eckuil), nmuponu3. [IpoayKThl
nepepaboTKu HEePTH, MX NPUMEHEHHE B TMPOMBIIUIEHHOCTH WU B OBITY.
KaMeHHbIH yroib 1 MpoayKThl €ro nepepadboTKu.

OKCIEpUMEHTAIBHBIE METOABl M3YYEHHs BEIIECTB M UX IPEBPALLCHUMN:
O3HaKOMJIeHHE ¢ oOpaslaMu IJIacTMacC, Kay4yKOB M PE3HMHBI, KOJJICKIIUU
«Hedpts» u  «Yroas», MOAEIUPOBAHUE MOJEKYJI YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKOH paOOThI: MOIyYEHUE
ATUJIEHA U U3yUYEHHUE €r0 CBOKCTB.

Pacuérnslie 3anaun.

Boluucnenus mo ypaBHEHHIO XMMHYECKOW peakiuud (Macchl, 00bEMa,
KOJINYECTBA HCXOJIHOTO BEIIECTBA WM MPOAYKTA PEAKIUH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX BEIIECTB WJIH MPOTYKTOB
peakiun).

Kucaopoacoaep:xamue opraHu4ecKue CoeAMHEHU

IIpenenbHble OJHOATOMHBIE COUPTHI. MeETaHON W 3TaHOI: CTPOCHME,
bu3nYecKue W XUMHUYECKHE CBOMCTBA (peakiuy C aKTHBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHUE), MpUMEHEeHHe. BoaopoaHbie CBSI3UM MEXKIY
MOJIEKYJIaMHU CIIMPTOB. /[elicTBME METaHOJIa U ATAaHOJIA HA OPTaHU3M YeJIOBEKA.

MHOroaToMHbl€ CHOUPTHL. OTUJIEHIVIMKOIb W TJUUEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHME CBOMCTBAa (B3aUMOJICUCTBUE CO MIEIOYHBIMU
MeTajlylaMi, KaueCTBEHHAsl Peaklusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBue Ha
Opra"usMm 4esnoBeka. [[puMeHeHune rmuepruHa U TUIICHTJIUKOIIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (U3MUYECKHE M XWMUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenue gpenona.

Anbnerunibl U kemowusi. DopMmanbaeruj, aneTadbIeruj: CTPOCHHUE,
(dbu3nYecKre U XUMHUYECKUEe CBOMCTBA (PEaKIIMu OKUCIICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeleNbHbIe KapOOHOBBIE KHCIOTh. MypaBbuHas H
YKCYCHasl KUCJIOTHI: CTpOeHUE, (U3NIECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA,
oOmme I Kjacca KHUCIOT, peakiusi dTepuduKaiuu), TOJydYeHHEe U
npuMeHeHne. CTeaprHOBas U OJIEMHOBASI KUCIIOTHI KaK MPEACTaBUTENN BBICIINX
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KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBUE.

Crnoxxnble 3QUpbl Kak TPOU3BOJHBIE KAapOOHOBBIX KUCIOT. ['mupoinus
cinoxHbIx dpupoB. Kupel. T'maponus xupoB. IIpumeHeHwe KUpPOB.
buonorunueckas poib :KUPOB.

VYrneBoawl: coctaB, kiaccuduKkanus —yrieBoAoB (MOHO-, U- U
noymcaxapuabl). ['Toko3a — TPOCTEHIIUNA MOHOCaxapuja: OCOOEHHOCTH
CTPOCHHSI MOJIEKYJIbI, (PU3UUECKHue U XMMUYECKUE CBOMCTBA (B3aUMOJICHCTBHUE C
rugpokcuom Menu(Il), okucnenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHUE TIIFOKO3bl), HAXO0XKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. pyKTo3a KaK H30MEP TIIFOKO3BI.

Kpaxmai u nenroiiosza Kkak npupoaHbie nonumepsl. CTpoeHUE Kpaxmana u
1neuTon03bl.  PU3nyeckue W XUMHUYECKHE CBOMCTBA Kpaxmasia (TUIpPOJIH3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YUYEHHUsI BEIECTB W HUX MPEBpPAIICHUN:
MpOBE/ICHKE, HAOIOICHNE U OMUCAaHWE JIEMOHCTPAI[MOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KaU€CTBEHHBIE PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKUCJIEHUE ATaHOa
okcusioM meau(Il)), MHOroaTOMHBIX CIHPTOB (B3aUMOJEHCTBUE TIIMUEPUHA C
ruapokcugom Menu(Il)), ampaerugoB (OKHUCIEHHE aMMHAYHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3aumozeiicTBHE Kpaxmana C
MOJIOM), TPOBEJCHUE NPAKTUUECKON pabOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérurlie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX BEIECTB WU MPOIYKTOB
peaKium).

A30TcoiepKalle OpraHn4eCcKue COeTMHEHUS.

AMUHOKHCIIOTBI ~ Kak  aM(oTepHble  OpraHWYeCcKHe  COCAMHEHUS.
du3nyecKue U XMMHYECKHE CBOMCTBAa aMHHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHnEe aMUHOKUCHOT. [lenTuasl.

benku kak mpupoaHbIe BBICOKOMOJICKYJISIpHbIC coequHeHus. [lepBuunas,
BTOPUYHAS W TPETUYHAsI CTPYKTypa OCIKOB. XWMHUYECKHE CBOWCTBA OCIIKOB:
TUIPOJIN3, IEHATYpallksl, KAYECTBEHHbIE PEAKIINK Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUSI BEIECTB M HUX MPEBPAIICHUIN:
HaAOJIIO/ICHUE W OIKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalus OEJIKOB
MIpU HArpeBaHUM, IIBETHBIE PeaKIK OEJIKOB.

BricokoMoJIeKyJISIpHBbIE COeINHEHUS
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OCHOBHBIE TIOHSTUA XHMHUU  BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHUM:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALNH, CPEIHSISA
MoJsieKysipHass macca. OCHOBHBIE METOAbl CUHTE3a BBICOKOMOJEKYJISPHBIX
COEIMHEHUI — TIOJIMMEPU3ALIMS U TTOJTUKOHACHC CAIHS.

DKCIIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M HUX MPEBPAIICHUIN:
O3HAKOMJIEHWE C oOpa3llaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MeXNpeaIMETHBIX CBS3CH IPU H3YYEHUH OPraHUYECKOU
xumun B 10 Kjacce OCYHIECTBISIETCS 4YEpe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYUYHbIX MOHSITUN, TaK U TOHSITUMU, SBISIONIUXCS CUCTEMHBIMU
IUIS1 OTZIEJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE [MOHATHUSA: SIBJIEHWE, HAay4yHbIM (aKT,
TUIoTe3a, 3aKOH, TEOpHs, aHalu3, CUHTE3, KiaccUUKaIus, MepUoIUIHOCTD,
HaOJII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEITHUPOBAHUE.

@®u3uka: Marepus, DBSHEprus, Macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKUl YpPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NYECKUE BETUYHHBI U SAMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, o0OMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AKTHUBHBIC BellecTBa (OETKH, YTJIEBOJIbI, >KHPHI,
(bepMeHTHI).

['eorpadus: MuHepanbl, TOpPHBIE MOPOJbI, MOJE3HBIE HCKOIAEMBIE,
TOIUJIMBO, PECYPCHL.

TexHonorusi: NUIIEBbIE MPOJIYKTHI, OCHOBBI PALMOHAIBLHOTO MHUTAHMS,
MOIOILIUE CPENICTBA, JICKAPCTBEHHBIE 1 KOCMETUUYECKHUE IMPENapaThl, MaTEPUAIbI
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN 3neMeHT. AToMm. Snpo aroma, H30TONBL. JIEKTPOHHAs
000y109Ka. DHEPreTUIECKHE YPOBHU, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpesiesieHUs IEKTPOHOB MO0 OpOUTAIsIM B aTOMax
AJIEMEHTOB TEPBBIX YETHIPEX EPHOIOB. IICKTPOHHASI KOH(PUTYPAIUs AaTOMOB.

[lepuoguueckuit 3akoH u llepmoanueckas cucremMa XHUMHYECKHX
sanementoB JI. WM. MenaeneeBa. CBs3p MNEPUOAUYECKOrO 3aKOHA U
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Ilepuonnueckoin cucreMbl xumuuyeckux diemeHtoB JI. WM. Menneneesa c¢
COBPEMEHHOW TEOPHEN CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M OOpa3yeMbIX UMM MPOCTBHIX M CIIOKHBIX
BEIIECTB [0 TpynmaM M TMepuojaM. 3HAUYCHUE NEPUOJUYECKOrO0 3aKOHA B
Pa3BUTHUHU HAYKH.

Ctpoenue BemiecTBa. XHMHUYECKas CBSI3b. BHIBI XMMHUYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJISIPHAS U TIOJISIPHAsl, HOHHAs, METalIn4ecKas). MexaHu3Mbl
oOpazoBaHUsI KOBAJICHTHOM XUMHYECKOU CBSI3U (0OMeHHBI u
JIOHOPHO-AKIIETITOPHBIN). Bonoponnas CBS3b. BanenTHOCTS.
DIEeKTPOOTpULATENBbHOCTh. CTeneHb OKUCIEHUs. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHUS. 3aKOH
NOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. THUIBI  KPUCTANIMYECKUX  PEIIETOK.
3aBHUCUMOCTB CBOMCTBA BEIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonaTtre o nucnepcHbIX cucteMax. VICTUHHBIE W KOJJIOWIHBIE PACTBOPHI.
MaccoBast 1071 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUMU. Howmenknarypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBsI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJJICKAIUX K Pa3JIMYHbIM KllaccaM.

Xumuyeckass peakinusa. Kiaccudukanys XUMHUUECKHUX peakiuid B
HEOPraHMYECKOW U OPraHMYEeCKON XUMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB,
3aKOH COXPAHEHUS U IPEBPAILLCHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT PAa3IHYHBIX  (AKTOPOB.
OOpatumble peaknuu. XUMHYECKOe paBHOBecue. DakTopbl, BIUAIONIME Ha
COCTOsIHME XUMH4YecKoro paBHosecus. [Ipunnnn Jle [latense.

Onextponutuyeckast nuccoruanus. CUibHbIE M ClIa0ble 3JIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IETOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCNEPUMEHTAIbHBIE METOJbl U3YYEHHUs] BEIIECTB W MX IPEBPAIICHUN:
nemMoHcTpanusa Taomui «lleproguyeckas cucteMa XMMHYECKUX dieMeHToB [l.
N. MenaeneeBay, n3ydeHue Mojielield KpUCTAUIMYECKUX PEIIETOK, HaOI0ICHUE
U OIKCaHHWE JIEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMNBITOB (pa3siokKEHUE
MEpOKCHJa BOJAOPOJA B NPUCYTCTBUU KaTaauzaTopa, OINPEICICHHUE Cpebl
pPacTBOPOB BELIECTB C ITOMOIIBK) YHUBEPCAJIBHOTO WHAMWKATOPA, pEaKIUu
MOHHOr0 0OMEHa), MPOBEJACHUE MPAKTHUUECKOW padoThl «BiusHue pazmuyHbIX
(haKTOpPOB Ha CKOPOCTh XUMHYECKOW PEAKITHI.

Pacuérusle 3amaun.
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Pacuérel 10 ypaBHEHUSM XHUMHYECKHX pEaklUHWil, B TOM YHCIE
TEPMOXUMUUYECKUE PACUETHI, paCU€Thl C HUCIOJIb30BAHUEM IMOHATHUS «MacCOBas
JI0JISl BELIECTBAY.

Heoprannuyeckass xumms

Hemeranner. Ilonoxenne HemertamnoB B Ilepuoguueckoil cucreme
xumuueckux snemeHToB JI. V. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
@u3nyecKkue CBONCTBA HEMETAIJIOB. AJUIOTPOIHUS HEMETAIJIOB (Ha MpUMEpE
KHUCJIOpoa, cephl, hochopa u yriepoaa).

XUMHUUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJIOB (TajJore€HOB, CEpPhl, a30Ta,
dochopa, yriepoga W KpeMHHS) M UX  COCIUHEHUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAUTUX KUCIIOT, BOAOPOIHBIX COSTUHECHHUI).

[IpuMeHEeHNE BaXKHENIIIMX HEMETAJUIOB U UX COCITMHEHUI.

Mertannel. [lomoxenne metaiutos B llepuonnueckoi cucreMe XUMUYECKUX
anemenToB JI. W. MenneneeBa. OCOOEGHHOCTH CTPOCHHUS DJIECKTPOHHBIX
o0osouek aToMoB MeTauioB. O0mme Guznueckue cBoiicTBa MeTamuioB. CriaBsl
METAJJIOB. DIIEKTPOXUMHYECKUN Pl HAIIPSIKEHUI METaJIOB.

XUMUYECKUE CBOWCTBA BAXKHEHIIUX METAUIOB (HATpUH, KaJIMM, KaJbIIHii,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUM.

OO61mume crnocoObl Moy4eHus: MeTayjioB. [IpuMeHeHrne MeTaioB B ObITY U
TEXHUKE.

DKCIepUMEHTAIbHBIE METOJbl M3YUYEHHUSI BEIIECTB W HUX MPEBpAIICHUIN:
M3YUYCHHE KOJUIEKIUU «MeTallibl ¥ CIUIaBbl», 00pa3lioB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4, HAOMIOJACHUE M OMHCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aWMMOJCHCTBHE THAPOKCHAA  AIOMUHHUS  C
pacTBOpaMH KHUCJIOT M IIEJIOYEH, KAauyeCTBEHHBIE pPEAKIUM Ha KATHOHBI
METaJIOB).

Pacuérnrble 3amaun.

Pacuétpl Macchl BelecTBa WM 00bEMA Ta30B 1O U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAcCe UM O00BEMY OJHOTO U3 YUYACTBYIOIIMX B PEaKIUU BEIIECTB,
pacu€tbl mMacchl (00BbEMA, KOJMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUHU, €CIIU
OJIHO W3 BEILIECTB UMEET MIPUMECH.

XUMHUS U )KU3Hb

Ponp xuMum B 00ecIieueHHH SKOJOTHUECCKOM, YHEPTeTHICCKOM B ITUIIICBOM
0e30MacHOCTH, Pa3BUTUU MeIUIMHBI. [loHSITHE O HayYHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX NPUHIMIAX [POMBIIIIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.
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YenoBek B MHpE BEUIECTB M MAaTEPUAIOB: BAXKHEHUILIHUE CTPOUTEIIbHBIC
MaTEepUaIbl, KOHCTPYKI[MOHHBIE MAaTepUalibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Marepuabl 1 3JEKTPOHUKH, HAHOMATEPUAJIbI, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuUMHUsI ¥ 300pPOBBE UYEIIOBEKA: MPABUJIA MCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBwia OE30MaCHOr0 HCIMOJIb30BAHUS MPENnapaTroB OBITOBOM
XVUMHU B MIOBCETHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzammsi MEXNpeAMETHBIX CBS3€H TMPU  HW3YyYCHWH OOmed u
HEOpraHndeckol xumMuu B 11 Kiacce OCylIecTBIIAETCS YEPE3 HCHOJIb30BAHUE
KaK OOIMX EeCTECTBEHHO-HAYYHBIX TOHSTHA, TaK W TOHSATHN, SIBIISIONAXCS
CHUCTEMHBIMU JJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHATHS: HaAyYHbIA (paKT, TUIIOTE3a, 3aKOH,
Teopusi, aHaiu3, CUHTE3, KiacCUpUKAIMs, MNEePUOJUYHOCTh, HAOII0ICHHE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

®usuka: Marepus, dHEpPrusA, mMacca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, WU30TOIl, pPAaJAUOAKTUBHOCTb, MOJIEKYJd, OJHEPreTUYECKUH YpPOBEHbD,
BELIECTBO, Te€J0, OOBEM, arperaTHOE COCTOSHHE BEIECTBa, (hHU3HUECKUE
BEJINYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHusM, OJKocucTema, Ouocdepa, Makpo- u
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepanbl, TOpPHBIE MOPOJbI, MOJE3HBIE HCKOIAEMBIE,
TOILIUBO, PECYPCHI.

TexHonorus: XUMHUYICCKas1 MNPOMBINIJICHHOCTD, MCTAJTyprusi,
IMpOU3BOACTBO CTPOUTCIIBHBIX MaTCpHUaJIOB, CEIbCKOXO03S1CTBEHHOE
IMpOU3BOACTBO, nuieBas IMPOMBINIJICHHOCTD, (l)apMaI_IeBTI/I‘ICCKaH
IMPOMBIINIJICHHOCTD, ITPOU3BOJACTBO KOCMCTHYCCKUX IIPCIIApaTOB, IIPOU3BOIACTBO
KOHCTPYKIMOHHBIX MaTcpuaIoB, QJICKTPOHHAA IMPOMBINIJICHHOCTD,
HaHOTCXHOJIOTHH.
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INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOTPAMMBI 110
XUMHUN  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHHUS
OOyYaroIIMMHUCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM W MpeIMETHbIM). HaydHo-MeToauyeckol OCHOBOM Jyist
pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS IIPOTrPAMM CPEIHETO OOIIETO
00pa30BaHUs SIBISIETCS] CUCTEMHO-JI€ATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM C CHUCTEMHO-AEATEILHOCTHBIM IOJXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHUS IMpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHUs BBIJICICHBI CICAYIOIINE COCTABIISIOIIHE:

OCO3HAaHHE OOYYAIOIIMMUCA POCCUMCKON Tpa)KJaHCKOM HIEHTUYHOCTH —
TFOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEIEIEHUIO;

HaJIMYKie MOTUBALIUU K O0yUEHHUIO;

L[EJICHANPABJIICHHOE pAa3BUTHE BHYTPEHHUX YOEKJIECHUM JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TpaAuIuil 0a30BOl HayKu
XUMUW;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroIMXCs PYyKOBOACTBOBATHCS B CBOEH
NEATEeNIbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHU, MPUCYIIUMH 1IETOCTHOMN
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJM4YM€ TMPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH
CTaBUTh IIEIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XUMUsS» JTOCTUTAIOTCS B
CAVMHCTBE Y4YEOHOW W BOCTIHTATEILHON JEATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHUYECKUMU, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHU
LIEHHOCTSIMU U UJIeallaMi POCCUIMCKOT0 rpa)aaHCKOro o0IeCcTBa, MIPUHSATHIMU B
oOlIIeCTBE HOPMaMH U TMpaBUJIaMU MOBEIACHUS, CIOCOOCTBYIOIIMMU MPOIEccam
CaMOIIO3HAHUS, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOyyJarommxcs.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaxkaroT
c(hOpPMHUPOBAHHOCTh OMNBITA TO3HABATEIHLHON W MPAKTUYECKOU NEATeIbHOCTH
oOy4Jaronuxcs o peajiv3aliui NPUHATHIX B 00IIECTBE HEHHOCTEH, B TOM YUCTIe
B YaCTHU:

1) rpaskaaHCKOr0 BOCIIMTAHMA:
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OCO3HaHMS  OOYYAIOMIMMHUCS  CBOMX  KOHCTUTYIMOHHBIX TIpaB H
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOMOPSJIKY;

OPEACTABICHUSI O COLMAIBHBIX HOPMaX M MPaBUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATEIBHOCTH IPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U TTO3HABATEIbHBIX 3a/1a4, BBITIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUIHBIX BUJOB YUEOHOU JIEATETbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA:

IIEHHOCTHOTO OTHOILIEHHUS K HMCTOPUYECKOMY U HAay4YHOMY HacCJIEIUIO
OTEUYECTBEHHOW XUMUH;

YBOKEHUSI K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUUECKOIO
NPUMEHEHUS] XUMUH, OCO3HAHUS TOTO, YTO JTOCTUKEHHUSI HAYKU €CTh PE3yJIbTaT
JUIMTENbHBIX HAOJIOJICHUH, KPOMOTIUBBIX JKCIEPUMEHTAIbHBIX IOWCKOB,
MIOCTOSTHHOTO TpyJa YYEHBIX U TPAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYUYECHHH U MOCIEAYIOIIEM
aHanu3e  WHPOpPMAMK O  TEPEJOBBIX  JIOCTHKEHHUSX  COBPEMEHHOM
OTE€YECTBCHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJICHNS,

CIIOCOOHOCTH  OLICHMBATh CHUTYyalldd, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSMH, W TNPUHUMATh OCO3HAHHBIC pEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THUX
MOCTYTNKOB;

4) popmupoBaHus KYJAbTYPbI 310POBbS:

MOHUMAHUS IEHHOCTEH 370pOoBOT0 M 0Oe30MmacHoro obOpasza >KU3HH,
HE00XOAMMOCTHA OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37]0POBbIO;

coOroficHUsT MpaBwil 0€30MacHOro OOpalleHusi ¢ BEIIECTBAMH B OBITY,
IMOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHHS LEHHOCTH TMPAaBWI WHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEIACHUS B CHUTYAIUSAX, YTPOXKAIOIINX 3J0POBBIO W JKU3HU
JIIOJICH;

OCO3HAHUSI  TOCHEACTBUM W HENPUATUS  BPEIHBIX  MPUBBIUEK
(ynoTpeOneHust anKorosisi, HAPKOTUKOB, KypEeHHUs );
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5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEIOBATEIbCKON
JEeSTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOW W JPYrUX BHJIAX
NeSATEeNbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MNPAKTUYECKUX 3anad
COIMAILHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPAaKTUYECKOMY H3Y4YEHUIO Mpodeccuil pa3aIudyHoro poja, B
TOM YHUCJIE HA OCHOBE MIPUMEHEHHUS TIPEAMETHBIX 3HAaHUM M0 XUMHUH;

YBOKEHUSI K TpPydy, JIIOASIM TpyJa U pe3yibTaTaM TPYyAOBOM
NEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATLHON TPACKTOPUU
oOpa3oBanus, Oyayuieit npodeccun U peaau3alud COOCTBEHHBIX XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB
U TOTpeOHOCTEH O0IIIeCTBA;

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJ1eCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE, KaK UCTOUHHUKY
CYyILIECTBOBAaHMS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJI00aJBFHOTO XapaKTepa KOJOTHUYECKUX MPOOJIeM, BIIMSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSHUE MPUPOTHON U COLIMATBHOM CPEJIbL;

OCO3HAaHHUSI HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTIKCHUM XUMUU JIS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO MPUPOIO0TIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBHM, NPUHOCIIIMX BpEI OKpPYXKarolIen
OPUPOAHON CpeJie, YMEHHUS IPOrHO3UPOBATh HEOIArONPUITHBIE YKOJIOTMUECKUE
MOCJEACTBUS MPEANPUHUMAEMbIX JICHUCTBUM U MPEIOTBPAILATh UX;

HaJU4usl Pa3BUTOrO  HSKOJOTMYECKOTO  MBIIUICHUS, OSKOJOTMYECKOU
KYJbTYphl, OIbITA JAESITEIBHOCTH SKOJOTMYECKONW HANpaBICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCSI MU B MIO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLMAIIbHOM
MPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTUBHO MPOTHUBOCTOSTH HACOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHENMU(UKN XUMUW KaK HayKd, OCO3HaHHS €€ pOau B
(bopMHpPOBAHUU PAIIMOHATILHOIO HAYYHOI'O MBIILIEHUS, CO3JaHUM 1IEJIOCTHOTO
MpeACTaBICHUS 00 OKPYXKaIOIIEM MUPE Kak O €IMHCTBE MPUPO/JIbI U YEIOBEKA, B
MO3HAHWUU TPUPOJIHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIeM COXPaHEHUS
MPUPOTHOTO PABHOBECHSI;
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yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHMHH JUJII COBPEMEHHOM
[IUBWIN3AIMN: B €€ TYMaHHCTUYECKOW HAMPABICHHOCTH W BaXKHON PO B
CO37aHMM HOBOM 0a3bl MaTEepPUATBHOW KYJIbTYpPbI, PEIICHUU TJI00ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOMH,
MUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
oOecIieueHn YCIOBUH YCIEIIHOTO TPyAa U SKOJOTHYECKH KOM(MOPTHON JKU3HU
Ka)kJIOro 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHMMAHHS CYITHOCTH METOJ/OB
MO3HAHUS, WCMOJb3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJydaeMble 3HAHUS [UIsl aHaAlM3a U OOBSICHEHHS SBICHUUN
OKPYKAIOIIET0 MHUpa W TMPOUCXOIANINX B HEM HW3MCHEHHWH, yMEHUS eaTh
00OCHOBaHHBIE 3aKJIOYEHHUS] HAa OCHOBE HAay4YHBIX (DaKTOB M HMEIOLIUXCS
JTAHHBIX C IEJIBIO TIOYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJB30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKON IeITeNbHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HEMPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMI0, K AKTHBHOMY IOJIYYCHHIO HOBBIX 3HAHUW 1O XUMHUHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMH;

WHTEpeca K  OCOOEHHOCTSIM  TpyAa B  pa3lIuyHbiX  cdepax

npodeccruoHaIbHOM eI TeIbHOCTH.
METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHUSI YYEOHOTO MpeaMera «XuMUsH
Ha YPOBHE CpeIHEro o01ero oopa3oBaHusl BKIIOYAIOT:

3HauUMMble a1 (QOPMHUPOBAHHUS ~ MHUPOBO33PEHUS  00yYarolUXcCs
MEKIUCIUIUIMHAPHBIE (MeKIpeAMETHBIE) oO0IeHayYHbIe MOHSATHS,
OTpaKarolue IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa U CHEIU(UKY METOIOB
MO3HAHUS, MCIOJIL3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPrud, SIBJICHHUE, MPOLECcC, CUCTeMa, HAy4YHbIM (akT, MPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHBIC y4eOHbIC NEeUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIC, PETyJIATUBHBIE), oOecrneunBaronme (QopMUpoBaHUE
(YHKIIMOHATBHON TPAaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIIMU O0yYaroInXcs;

CHOCOOHOCTD oOyuaronmxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXKIUCIUIUVIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUST W YHHUBEpCAJIbHBIC
y4eOHbIE JICVCTBUS B TTO3HABATEIILHON U COIIMAILHON MTPAKTHKE.
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MeranpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJAJECHHUE YHHBEPCAIbHBIMU
Y4EOHBIMU  TMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJIATHUBHBIMU
JIICUCTBUSMU.

OBjiajeHne  yYHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
JeHCTBUSIMH:

1) 0a3oBble JIOrHYeCKHE TeHCTBHUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH H  aKTyaJIU3UpOBaTh Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LU JEATENbHOCTH, 3aJlaBasi NMapaMeTpbl U KPUTEPUH HUX
OOCTHKEHUS, COOTHOCHUTHb PE3YIbTaTbl JEATEIBHOCTH C IOCTAaBICHHBIMU
LETSMU;

UCIIOJIb30BaTh TP OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTepHbIE MPU3HAKK MOHSATUN U yCTAaHABIUBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JIJIs1 OOBICHEHHS OTJEIbHBIX (DAKTOB
U SIBJICHUI;

BBHIOMPATh OCHOBAaHMSI W KPUTEPUU JUIs KIacCU(UKAIMK BEIIECTB U
XUMHMYECKUX PEaKIUM;

YCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXKICHUSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
aQHAJIOTUH), BBIABJISITE 3aKOHOMEPHOCTH M MPOTUBOPEUYHUSI B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHATh B  IPOLECCE I[IO3HAHUSA, HCIOJb3YyEMblE B  XUMHUU
CUMBOJIMYECKUE  (3HAKOBBIE)  MOJIENM, MOpeoOpa3oBbIBATh  MOJCIIbHBIC
NPEICTAaBIICHUS — XUMUYECKMM 3HAK (CHMMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XUMHUYECKOM pEaKkIuu — MpH PEHICHUU Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKHX 33]a4, NPUMEHITh HAa3BAHHBIE MOJCIIbHBIC
MIPECTABIICHUS JI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe McCCIIeI0BATEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKHUX
peaKLnii;

dbopMmynupoBaTh 1AM W 3aJa4d  HMCCIICIOBAHUSA, HCIOJIH30BATh
MIOCTABJICHHBIE M CAMOCTOSITEIbHO C(POPMYJIMPOBAHHBIE BOIMPOCHl B KAaUECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JUTSI (POPMUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE
NPaBUIIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHII;

BJIQJICTh HAaBbIKAMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS W TMPOBEACHUS
YUYEHMUYECKUX OKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHSA HaOMOAaTh 3a
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XOJIOM  TIpOIlecca, CaMOCTOSATEIBbHO IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHUS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB HUCCIIEI0BAaHUS, COCTABIIATh OOOCHOBAHHBIM OTUET O MPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKONW HCCIE0BATEIbCKOM W TMPOEKTHOMN
NESTENbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITENIbBHOMY
[IOMCKY METOJIOB PEIICHHs] MPAKTUYECKUX 3a7ad, MPUMEHEHUIO pPa3IMYHbIX
METO/IOB IMO3HAHMUS.

3) pa6ora ¢ ungopmaumeii:

OpPUEHTUPOBATHCS B pPa3TUYHBIX MCTOYHUKAX uHdopMaIuu
(Hay4HO-TIOMYJISIpHAs. JIUTEPATypa XUMHUYECKOTO COAEP)KaHMs, CIPABOYHBIE
nocobusi, pecypcel VHTepHera), aHanu3upoBaTh HWHGOPMAIUIO Pa3TUYHBIX
BUJIOB U (DOpM NIpencTaBlICHUs, KPUTHUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTD;

(bopMyIupOBaTh 3aMPOCHl U MPUMEHSATH PA3IMYHbIE METO/IbI IPU ITOUCKE U
orbope uHpOpMAIMK, HEOOXOJAMMOM Ui BBINOJHEHUS YYEOHBIX 3a7ad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT UCIIOJIB30BAHUA MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI0 (OpMYy MpeICTaBICHUS
uHpopmaiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeACTBa IpU padoTe C
XUMHUYECKON HWH}OpManuel: NpUMEHITh MEXIpeAMeTHbIe (pu3nyeckue u
MaTeMaTHYeCKUe) 3HaKM W CHUMBOJBL,  (Qopmymnbl,  abOpeBUATypHI,
HOMEHKJIaTypYy;

UCIIOJIB30BaTh M INPEOOpPa30OBBIBATh 3HAKOBO-CHMBOJMYECKUE CPEACTBA
HaTJISITHOCTH.

OByaieHUe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSIMMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl B XOJAE IUAJIOra
W/WJU JUCKYCCUH, BBICKA3bIBaTh WU, (HOPMYJIUPOBATH CBOU MPEAIOKEHUS
OTHOCHUTEJIBHO BBIIIOJTHEHUS NPEITI0KEHHOMN 3a/1a4H;

BBICTYNATh C MPE3CHTALMEN pe3yJbTaTOB MO3HABATEIBHON J1€ATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IPU
BBITIOJITHEHUHM XMMHUYECKOIO0 JKCIEPUMEHTAa, MPaKTUYECKOM paboThl IO
MCCJIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peall3alruy y4eOHOro MPoeKTa U
(GbopMyIUpPOBaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHBIX MUCCIIEIOBAHUN MyTEM
COrJIacoBaHUs MO3ULHUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:
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CaMOCTOATENFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIIbHYIO
AeSITEeNbHOCTh, OMpenessis e€ Lenu W 3aJayd, KOHTPOJIMPOBATh M MO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpEJUIaraéMblii aJIrOPUTM JEHCTBUM TPU
BBITIOJITHCHUH YYEOHBIX WM WCCIICOBATENbCKUX 3a]ad, BBIOMpaTh HambOojee
7 (eKTUBHBIN COCOO0 WX pEHICHHS C YYETOM IMOIYYEHHUS HOBBIX 3HAHHHU O
BEI[ECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENHHOCTH HA  OCHOBE
caMoaHaJIh3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATBI
10 KUIACC

[IpeameTHbIE pe3yabTaThl OCBOEHMS Kypca «OpraHuyeckas XuMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TIPEJACTABICHUM O XHMHYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XHMHUU B IIO3HAHWUU SBJICHUU
npuposbl, B (QOPMUPOBAHMU MBIIICHUS W KYJbTYypbl JIMYHOCTH, €€
(YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM MAJIsi PELICHUS NPAKTHYECKHUX
3aJa4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 370POBBIO U
IIPUPOJHOM CpeAe;

BJIJICHUE CHUCTEMOM XMMHYECKHUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArarolue MOHATHS (XMMHUYECKUN D3JIEMEHT, aTOM, 3JIEKTPOHHas
o0oJI0YKa aToma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
XUMHUYECKas CBsA3b, CTPYKTypHass Qopmyia (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJSIpHAasE Macca, MOJSIDHBIM  00BEM,  YIJIEpOAHBIA  CKEJIET,
GyHKIMOHANIbHAS TPYMNIa, paauKall, U30MEpHUs, H30MEpbl, TOMOJOTHYECKUHN
psAl, TOMOJIOTHY, YIJIEBOJOPOABI, KUCIOPOX WM a30TCOAECPXKAallMe COCAUHECHUS,
MOHOMEp, MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEAMHEHUS);
TEOPHUH U 3aKOHBI (TEOPHs CTPOCHMs opraHudeckux Bemects A. M. bytieposa,
3aKOH COXPAaHEHHMsI MacChl BELIECTB); 3AKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK
XUMUH; MHUPOBO33PCHUYCCKUE 3HAHUA, JIEKAIUEe B OCHOBE IIOHUMAaHMS
INPUYMHHOCTH M CUCTEMHOCTH XHMHWYECKUX SIBJICHUH, (PAKTOIOrMYECKUe
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJTYYEHHMH M O€30IIaCHOM HCIOJb30BaHUU
BAKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YEJI0BEKa;
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c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U IPEBPAILICHUI OPraHUYECKUX COCTMHECHHUI;

c(hOpMHUPOBAHHOCTh YMEHUMN HCMOIB30BATh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMys1 OpraHMYECKMX BEHIECTB M YpPAaBHEHUN XUMHUUYECKUX DPEaKIIHil,
M3TOTaBJIMBATh MOJIEJIA MOJIEKYJ OPTaHUYECKUX BEIIECTB JIJIsl WITIOCTPALIMU UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH TPUHAIICKHOCTh H3yICHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTAaBY M CTPOEHUIO K OIpEeAeIEHHOMY
KJIACCy/TpynIie COCNUHECHMH (yTIEBOJAOPOMBI, KUCIOPOA M a30TCOACpIKaIIue
COCJIMHEHHUSI, BBICOKOMOJICKYJISIDHbIE COEIMHEHMs), JaBaTh UM Ha3BaHUS I10
cuctematnuyeckoil HomeHknatype (IUPAC), a Takxe npuBOAUTh TPUBHABHbIE
Ha3BaHUS OTNIEJIBHBIX OPraHWYECKUX BEIECTB (ITHIJICH, MPOMUIICH, alleTUJICH,
ATUJICHTJIMKOIb, TIIUIEpUH, (eHo, hopMaIbaeru, aleTaabIeru, MypaBbUuHas
KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAasi KHCIJIOTa, CTEapUHOBAasi KHCJIOTA,
III0K03a, GPYKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIKH);

c(hOpPMHPOBAHHOCTh YMEHHSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH TOJOXXECHHUS TEOPHH CTPOCHHUS
opranuueckux BemniectB A. M. BytiepoBa s OOBSACHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT HMX COCTaBa WM CTPOCHMS; 3aKOH COXPAHEHHUS MAacCChI
BEIIECTB;

chOpMHPOBAHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
bu3nYecKue U XMMUYECKHE CBOMCTBA TUIMHYHBIX MPEACTABUTENCH pazTuYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3THJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H3051, METAHOJ, 3TAHOJ, YTUJICHTJIMKOJb,
TJIMIEPUH, (GEHOI, alleTalbJAeTH I, MypaBbUHAsI U YKCYCHasl KUCIIOThI, TJIFOKO3a,
KpaxMall,  LEeJUII0JI03a,  aMUHOYKCYCHas  KHUCJIOTa),  HWLIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJY HUMU YPaBHEHUSMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINi C UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT,

c(hOpMHUPOBAHHOCTH YMEHUSI XapaKkTepru30BaTh HUCTOYHUKH
YTJIEBOJOPOAHOTO CHIpbsi (He(PTh, MPUPOIHBIN Ta3, yrojib), CIHOCOOBI HX
nepepadoTKU U MPAKTUUECKOE MPUMEHEHHE MPOAYKTOB NepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOAWTH BBIUMCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MIPOIYKTa
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO K3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKIINN);
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c(hOpMHUPOBAHHOCTh YMEHMI BIAJETh CHUCTEMOW 3HAHUUA OO0 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHUSI, UCIIOJIH3YEMbIX B XUMUU MPU U3YUECHUU BEILIECTB
M XMMHUYECKHX  SIBIIGHWW  (HaOmiolleHue, M3MEpeHue, DKCIEPUMEHT,
MOJICJIMPOBAHUE), MCIOJb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUSA U
MPUHATHS PEUICHU B KOHKPETHBIX J>KMU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEIIIECTBAMU U UX MPUMECHEHUEM;

chOpMHPOBAHHOCT,  YMEHHM  COONIONATh  TpaBWjia  IOJIb30BaHUS
XUMHUYECKON TOCYyJoi M J1TabopaTOpHBIM O0OPYJIOBAaHHMEM, a TaKKe IMpaBUiia
oOparieHusi ¢ BEMIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU IO BHITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUU TUIAHUPOBATh W BBIMOJIHATH XUMHUYECKHM
AKCIIEPUMEHT (IIpEeBpallleHUs] OPraHMYEeCKUX BEIIECTB TpPU HarpeBaHUH,
MOJIyYEeHUE JTWIEHA M HW3YYEHUE €ro CBOMCTB, Kauye€CTBEHHbIE pPEaKIUU
OpraHUYEeCKUX BEIIECTB, JCHATypalusi OCJKOB TpU HArpeBaHWU, I[BETHHIE
peakuuu O€JIKOB) B COOTBETCTBHM C MPAaBWIAMHM TEXHUKH O€30MaCHOCTH MpU
oOpalieHn ¢ BEIIeCTBAMH U JabOpaTOpHBIM 000PYIOBAaHUEM, MPEACTABIAThH
pe3ynbTaThl XHMHUYECKOTO HKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX pEaKuid W (HOPMYJIHUPOBATh BBIBOJBI HA OCHOBE JTUX
pE3yJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIU3UPOBATH XUMUYECKYIO
uH(pOpMAIIMIO, TOJYYaeMYyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmaruu, aTEpHET U IpYyTHUX);

chOpPMHPOBAHHOCT, YMEHUW  COOJIOJATh  MpaBUiia  JKOJOTHUYECKH
1[EJIeCO00Pa3HOT0 TOBEACHHUSI B OBITY W TPYAOBON MAEATEIHHOCTH B IEISIX
COXPAHEHMSI CBOETO 3I0POBbS M OKPY:Kalollled NPUPOJHON Cpebl, OCO3HABATH
OMACHOCTh BO3JECHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMas cMbich nokaszarens [1/IK, moscuars Ha nmpumepax crnocoObl
YMEHBIIICHUS U TMPEIOTBpALEHUS] MX BPEAHOTO BO3JCHCTBUS HA OpPraHU3M
YEJI0BEKA;

ISl O0Y4YaroIIMXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHETBIX W CIA0OBUASIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cUcTeMy oOo3HaueHuidt JI. bpains ans 3anucu
XUMUYECKUX (POPMYII.

11 KUIACC
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[IpenMeTHbIe pe3ynbTaThl OCBOeHUsS Kypca «OOIas u HeopraHuyeckas
XUMHUSD» OTPAXKaroT:

c(OpPMHUPOBAHHOCTh TMPEACTABICHUI: O XMMHUYECKOM COCTaBIIAIONICH
€CTECTBCHHO-HAYYHON KAPTHHBI MHUpPa, POJM XHMHUU B ITIO3HAHHUM SIBJICHHI
npupoabl, B (OPMUPOBAHUM MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(YHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs MPAKTUYECKUX
3a/1ad ¥ SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
MIPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMOM XWMHWYECKMX 3HAHWUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS (XUMHUUYECKUW DJIEMEHT, aTOM, M30To1, S-, p-, d-
ANIEKTPOHHBIE OpPOWUTAIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTbh, JJIEKTPOOTPHULIATEIIBHOCTh, CTENECHb OKHUCICHUS, XHWMHUYECKas
CBsI3b (KOBaJIE€HTHAs, UOHHAS, METAJUIMYECKas, BOJIOPOIHAS), KPUCTATUIMYECKas
pEeLIETKA, TUIIBI XUMUYECKUX PEAKIIUMN, PACTBOP, SJICKTPOJIUTHI, HEAJICKTPOJIUTHI,
AJIEKTPOJIUTUYECKAS JTUCCOLMALINS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHMYECKOM peakiuv, XUMHUYECKOE PABHOBECHUE); TCOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Auccouunanuu, nepuognyeckui 3akon . . Menneneena,
3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH COXPAaHCHUS W NPEBpallCHUSA
SHEPIruH MPU XUMHYECKUX PEaKIIHAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK
XMMHUHA, MHUPOBO33PEHUECKUE 3HAHMWA, JICKAIME€ B OCHOBE IOHHUMAaHUSA
NPUYMHHOCTH M CHUCTEMHOCTHM XHUMMUYECKUX SIBJICHUU, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBAax, COCTAaBE, MOJYYEHUU U OE30MACHOM HCHOJb30BAHUU
BOKHEUIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUUYECKOU JEATCIbHOCTH
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHbIC NMPU3HAKU MOHSATHH,
YCTAHABIIMBATh MX B3aUMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS
IIPU ONIMCAHWH HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAIICHUM;

c(hOpMHUPOBAHHOCTh YMEHUMN HCIOJIB30BATh XUMHUYECKYIO CUMBOJUKY IS
coctaBieHuss (OpPMYyJ BEHIECTB MW YPaBHCHHH XUMHUYECKUX PEaKIIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHasibHblE Ha3BaHUS
OT/ACIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIil ra3, yrieKUCbIi ra3, aMMHUaKx,
raméHasi U3BeCTh, HeTaIIEHas! U3BECTh, TUThEBAs COJa, MTUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUW OMNPEACNSITh BaJ€HTHOCTh W CTCIICHb
OKHUCJICHUSI XUMHUYECKHUX BJIEMEHTOB B COCAWHEHUSAX PAJIMYHOIO COCTaBa, BU/I
XUMUYECKON CBSI3M (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHCHUAX, THUI KPUCTAJUIMYECKOM PEIIETKA KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJIIpHAsI, HOHHAS, METAJJIMYECKAs ), XapaKTep CPebl B BOJHBIX
pacTBOpAaX HEOPraHUYECKUX COCTUHECHUM;
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c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBIIMBATh PUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB MO MX COCTAaBY K OMNPENEIEHHOMY Kiaccy/rpynmne
COeIMHEHUM (TPOCThIE BEIIECTBA — METaUIbl M HEMEeTaulbl, OKCH/IBI,
OCHOBAHUSI, KUCTIOThI, aM(pOTEPHBIE TUPOKCUJIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MIEPUOIUYECKOTO 3aKOHA
JA. W. MenneneeBa U JIEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
OOBSCHUTETHHYIO U TPOTHOCTHYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapakTEpPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX 7yeMeHTOB |—4 mnepuonoB Ilepuoguueckoil cucTeMbl
xumuueckux snemeHtoB /. M. MenaeneeBa, HCHOJNb3ys MOHATHS «S-, P-,
d-snexTpoHHBIE  OpOWTAIN»,  «IHEPreTUYECKUE  YPOBHU»,  OOBSICHITH
3aKOHOMEPHOCTM HM3MEHEHUS CBOMCTB XHMHUYECKMX DJJIEMEHTOB M HUX
COEMHEHNH O Nepuoaam U rpynnam llepmonndeckoi CHCTEMBI XUMAYECKUX
anemeHToB [l. 1. Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATh) OOIIUE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHUE MEHETUUECKOMN CBSI3U MEXKAY HEOPTaHUYECKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATh XUMUYECKUE PEAKIIUU T10
Pa3JIMYHBIM MIPU3HAKAM (YKCITY M COCTABY PEarupyrolux BEUIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHUIO CTENeHEN OKUCIEHUS 3JIEMEHTOB, 00pPaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUMN COCTABJISITH YPABHEHUS PEAKIUN PA3TUUHbIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIE YpaBHEHUS PEAKIMA HOHHOTO OOMEHa,
YUHUTBIBasl yCIOBUS, IPU KOTOPBIX ATU PEAKIINU UAYT 10 KOHLIA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH PEAKIMHU, MOATBEPKAAOLINE
KAUECTBEHHBI COCTAB pa3JIMYHBIX HEOPraHMYECKUX BEILIECTB, PACIO3HABAThH
OTNBITHBIM ~ TYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

c(hopMHUPOBAHHOCTH YMEHHUM packpbIBaTh CYIIHOCTb
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEACTBOM  COCTAaBJIEHUS
AJIIEKTPOHHOTO OajlaHca ATUX PeaKInii;

chOpPMHUPOBAHHOCTh ~ YMEHUW  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakiuu OT pa3IinyHbIX (PAKTOPOB; XapakTep CMEHICHUs
XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3ICUCTBUS (MPUHIIUIT
Jle [latenbe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JIeXKalMe B OCHOBE MPOMBIIICHHOTO MOJTYyYE€HHUSI CEPHOW KHUCIIOThI, aMMHUaKa, a

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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Takke chOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIHUINAX U
AKOJIOTMYECKUX MPOOIeMaxX XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIICHHS C UCIIOJIb30BAHUEM
MIOHSATHSI «MACCOBasi J0JIS BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIICHUHN ra30B
IpyU XHMHYECKHX pPEaKIMsIX, MacChl BellecTBa WIM 00bEMa Ta3oB IO
M3BECTHOMY KOJIMYECTBY BelIECTBa, Macce Wi O0bEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, TEIUIOBOTO d(QekTa peakinuu Ha OCHOBE
3aKOHOB COXPAHEHUS MaCChl BEIIECTB, MIPEBPAIEHUS] K COXPAHEHUSI DHEPTUH;

chOpMHPOBAHHOCT, ~ YMEHHHM  COONIIOMAaTh  TpaBWja  IMOJb30BaHUS
XUMHUYECKON TOCYJ0i M J1TabOopaTOpHBIM 00OPYJIOBaHHWEM, a TaKKe IMpaBUiia
oOparieHus ¢ BEMIECTBAMUA B COOTBETCTBUU C MHCTPYKITUSMHU IO BBITIOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIMOJHATH XUMHUUYECKUU
AKCIIEPUMEHT (pa3ioKeHne MEPOKCHAa BOJIOPOIa B IPUCYTCTBUM KaTaIu3aTopa,
OMpENICJICHUE CpPEelIbl PACTBOPOB BEIIECTB C TMOMOIIBI YHUBEPCAIBHOTO
WHJUKATOpa, BIWSHHUE Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOUH
peakIuu, peakiud HMOHHOTO OOMEHA, KaueCTBEHHBbIE pEakIuu Ha Cyibdart-,
KapOOHAT- M  XJOpUI-aHUOHBI, HA  KATHOH  aMMOHHUS,  pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metaubey u  «Hemeramis»y) B
COOTBETCTBHHM C TPaBWJIAMH TEXHUKH O€30MacHOCTH TpU OOparieHuu C
BEIIECTBAMU M J1a0OpaTOPHBIM OOOpPYJAOBaHUEM, MPEACTABISATH PE3YJIbTAThI
XUMHUYECKOTO DKCIIEpUMEHTa B (pOpME 3alUCH yPaBHEHHI COOTBETCTBYIOIIHMX
peakuuii 1 popmMyIUpoBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMECHHH KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIINIO, TOJY4aeMYyI M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, UHTepHeT U Ipyrux);

chOpPMHPOBAHHOCT, YMEHHUW  COOJIOJATh  MpaBWJa  DKOJOTUYECKH
L€JeCO00pa3HOro MOBEACHUS B OBITY W TPYJIOBOH AESATENBHOCTH B LEIAX
COXPAHEHMSI CBOETO 3I0POBbS M OKPY:Kalollled NPUPOJHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MbI ONPEACIEHHBIX BEIECTB,
moHuMas cMmbic  Tokazatens IIJIK, moscHATP Ha mpuMepax CHOCOOBI
YMEHBIIICHUSI U TPEIOTBpAIEHUs] MX BPEAHOTO BO3JCHCTBUS HA OpPraHuU3M
YEJI0BEKa;

ISl O0Y4YarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHUYECKHUX SIBJICHUI;

[IOKYMEHT MOAMWUCAH 3EKTPOHHOM MOANUCHIO
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VI CIENBIX W CIa0OBUISIINX OOYYaIONUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailins ans 3anucu
XUMHAYECKUX (GOpMYIIL.

Onepatop 340 000 "KomnaHus "TeHsop" ——
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NPorpamMmbl

KoaunuecTBO 4acoB

KonTposabhbie

Bcero
padoThbl

IIpakTn4yeckue
padoTbl

DJIeKTPOHHBbIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypcebl

Pa3nen 1. Teopernueckue 0OCHOBbI OPraHHYeCKOM XUMHHU

1.1

[Ipenmer
OPraHUYeCKOU
xumui. Teopust
CTPOEHHUS
OpraHUYEeCKHUX
coenuHeHu A. M.
byrtneposa

Uroro no pazneny

Pazpnen 2. YriaeBoaopoabt

2.1

IIpenenbHbIe
yTIE€BOAOPOABI —
AJIKaHbI

2.2

Henpenenbusie
yTI€BOAOPOABL:
AJIKEHBI, AJIKaINEHBI,
QJIKMHBI

23

Apomarndeckue
YIJIIEBOIOPOBI

Onepatop 340 000 "KomnaHus "TeHzop" ——
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IIpuponusie

UCTOYHUKHU
24 3 1
YTJIEBOJIOPOAOB M UX
nepepabdoTka
Hroro no pasneny 13

Pasnen 3. Kuciiopoacoaep:xamniue opranudeckue coeIuHeHNsI

3.1 Cnuptel. Denon 3
AJbIeruasl.
10 KapGoHoBsie 7 1
KHUCIOTEIL. CII0KHBIE
3¢upsl
3.3 VrieBoabl 3 2
Hroro no pazneny 13

Pa3znea 4. A3oTcoaepxaiiue

OpraHunv4eCKue COCAMHCHUS

AMUHEL
4.1 AMUHOKHCIIOTEI. 3
beaxn
Hroro no pazneny 3

Pa3pnen 5. BeicOkoMOJIEKYISIpHBIE COCUHEHUS

[LmacTmaccer.
5.1 2
Kayuyku. Bonokna
Hroro no pazneny 2

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO
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OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34
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11 KIJACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HanmenoBanmue
Ne (ungposbie)
/i pa3ie/ioB H TeEM Beero Konrpoasnbie | IIpakTuyeckune 06pazoBaTeNbHBIe
nporpaMmMbl padoThbI padoThbI
pecypcsbl
Pa3zpnen 1. TeopeTnyeckne 0CHOBbI XUMHH
CtpoeHue aTOMOB.
[lepuoanueckuii 3aK0H
11 u [lepuonnueckas 3
CHUCTEMa XUMHUYECKHX
anemenToB /l. 1.
Menneneena
CrpoeHnue BelecTna.
1.2 MHuoroo6pasue 4
BEIIIECTB
1.3 XUMHUYECKUE peakiuu 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heopranuueckasi xumus
2.1 MeTtannst 1
2.2 Hewmerannsl 1 1
CBs13b HEOPraHUYECKUX
2.3 Y OpPraHUYECKHUX 2
BEIIIECTB
Hroro no pazneny 17

Onepatop 340 000 "KomnaHus "TeHzop" ——

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa 10.09.25 15:40 (MSK)
AneKkcaHApOBHa, ANPEKTOP

Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356

30



Paznena 3. Xumud u :Ku3HL

3.1 XUMHUSA U )KA3HDb 4
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO 34 ) 3
YACOB I10 I[TIPOTPAMME
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ITIOYPOYHOE INTAHUPOBAHUME

10 KITACC

Ne
/o

KoanuecTBo 4acoB

Tema ypoka KoHnTpoJubHbIe
Bcero
padoThI

IIpakTnyeckue
padoThbI

JlaTa
HU3yUeHust

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypcebl

[Ipenmer opraHuyecKON XUMUH,
€€ BO3HMKHOBEHHE, Pa3BUTHE U 1
3HA4YCHHE

01.09.2025

Teopus crpoenus
OPraHMYeCKUX COCTUHCHUHN A.
M. bytnepoBa, €€ OCHOBHbIE
ITOJIOKECHUS

08.09.2025

[Ipencrasnenue o
KJIaCCU(PUKAIIMHA OPTaHUIECKUX
BemecTB. Homenkarypa
(cucremaTuyeckas) u
TPUBUAIBHBIE HA3BAHUS
OpPraHMYECKUX BEILECTB

15.09.2025

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

22.09.2025

Meran u 3TaH — NpoCTENIINE
MPEACTaBUTENH AJIKAHOB

29.09.2025

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

AnekcaHapoBHa, AMPEKTOP
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AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

06.10.2025

OTUJEH U IPONUJIEH —
IIPOCTEUIINE NTPEACTaBUTEIN 1
AJIKEHOB

13.10.2025

[IpakTuueckas pabora Ne 1.
«Ilomyuenue sTuneHa u 1 1
H3y4YEHHUE ET0 CBOMCTB)

20.10.2025

Ankanuensl. bytaauen-1,3 u
MeTuinOyTaaueH-1,3.
[lonmyuyeHnue CHHTETUYECKOTO
Kay4yKa U Pe3UHbI

03.11.2025

10

AJIKHHBI: COCTaB U 0OCOOEHHOCTHU
CTPOEHUSL, TOMOJIOTUYECKUI
psan. AueTuineH — NpocTenui
MPEICTaBUTENb AJTKMHOB

10.11.2025

11

Brruncnenus no ypaBHEHHUIO
XUMUYECKOHN pPEaKLUU

17.11.2025

12

ApeHsl: 6eH30:1 U TOTYOJI.
ToxcuuHOCTH apeHOB

24.11.2025

13

I'eneTnueckas CBA3b
YIJIEBOAOPOIOB,
MPUHAJICKAIINUX K Pa3IUYHbIM
KJjaccam

01.12.2025

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO
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14

[TpupoaHbIe HCTOUHUKHI

YIJIEBOIOPOIOB: MIPUPOAHBIN ra3

Y TIONyTHBIE HE(TSHBIC Ta3Hl,
HEPTH U IPOTYKTHI €€
nepepadoTKu

08.12.2025

15

[IpupoiHbIE UICTOYHUKHI

YIJIEBOJOPOJOB: IPUPOAHBIN ra3

Y TIONYTHBIC HE(TAHBIC Ta3bl,
HE(PTH U IPOIYKTHI €€
nepepaboTKu

15.12.2025

16

KonTponbhas padota no
paszaeny «YTriaeBogopOIb»

22.12.2025

17

[IpenenbpHBIC OAHOATOMHBIE
CIIUPTHI: METAHOJ M STAHOJI.
Bonopoanas cBs3b

29.12.2025

18

MHoroatoMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U I'TTUICPUH

12.01.2026

19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢busnuecKkre 1 XUMHYECKHUE
CBOWCTBA, IPUMEHEHHE

19.01.2026

20

Anpaerunpl: GopMabaeTuI 1
areTanpaernn. AueTton

26.01.2026

21

OAHOOCHOBHBIE MPEAETbHBIC
KapOOHOBBIE KHCIIOTHI:

02.02.2026

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO

H(4)30Y "rTMMHA3U1SA UM. B.B. AABbIAOBA", CyHratynnunHa TaTbsiHa
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MypaBbUHAs U YKCyCHasi

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM 1 1
KHUCJIOTBD»

09.02.2026

23

CreapuHoBas U 0JICMHOBAsI
KHCIIOTHI, KaK TPeCTaBUTEIN 1
BBICIITNX KapOOHOBBIX KHCIIOT

16.02.2026

24

Mbiu1a Kak COJIU BBICIINX
KapOOHOBBIX KUCIIOT, UX 1
MOIOLLIEE NENCTBUE

02.03.2026

25

Crnoxuble 3(upbI Kak
MIPOM3BOJIHBIE KAPOOHOBBIX
KUCJIOT. ['MIpOITN3 CIIOKHBIX

a¢upoB

16.03.2026

26

JXupsl: ruponu3, npuMeHeHHUE,
OuosIornuecKas poJib KUPOB

30.03.2026

27

VrineBoasl: cocTas,
kinaccudukanus. Baxuenmme
MIPEJICTaBUTEINN: TIIOKO03a,
¢bpykTo3a, caxapo3a

06.04.2026

28

Kpaxmai u nemironosa Kkak
MIPUPOJHBIE MOJTUMEPBI

13.04.2026

29

KonrponbHas padorta no
pazzaeny

20.04.2026

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO
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«Kucnopoaconepxariue

paborta

OpraHUYecKue COeAUHEHMSDY/
Bcepoccuiickas npoBepouHas

OO61as xapakTepucTuKa
30

poBepouHas paboTa

a30TCOJIEPIKAIINX OPTraHUIECKHUX
coenuHeHM / Beepoccmiickas

27.04.2026

31 AMUHBI: METWJIAMUH U aHUJIUH

04.05.2026

AMUWHOKHCIIOTHI KaK

MIPUPOJHBIE
BBICOKOMOJIEKYJIIPHBIE
COCIMHECHMUS

amoTepHbIe OpTraHUYECKHE
COEIMHEHMS, UX OMOJIOTMYECKOe
32 sgayeHue. [lentuael. benku kak 1

11.05.2026

33 BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI

OCHOBHBIE TTOHSITHUS XUMHUHU

18.05.2026

34 BBICOKOMOJIEKYJISIPHBIX

coeguHeHuit. IlnactMaccel,
Kay4yKH, BOJIOKHA

OcHOBHBIE METO/JbI CUHTE3a

25.05.2026

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

34 3

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO
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11 KIJACC

Ne
n/n

Koan4yecTBo 4yacoB

Tema ypoka KonTpoabnbie | IlpakTnueckue

B
cero padoThI padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHAYECKAN DJIEMEHT. ATOM.
DneKkTpoHHas KOH(PUTYpAIHs aTOMOB

02.09.2025

[Tepuoanueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHUYECKUX
anemeHToB /1. . Menaeneena, ux 1
CBSI3b C COBPEMEHHOU TEOpUEN
CTPOEHHMS aTOMOB

09.09.2025

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
COEIMHEHUH MO TPYyMIaM U IEPUOAAM.
3HaueHue NepuoIMYECcKOro 3aK0Ha U
CHCTEMbI XUMHUUYECKHUX dyieMeHToB J[. M.
MeHeneeBa B pa3BUTHH HAYKH

16.09.2025

CtpoeHue BellecTBa. XUMUYECKas
CB#3b, €€ BUJIBI, MEXaHU3MEI
00pa3oBaHus KOBAJIGCHTHOM CBSI3H.
Bonopoanas cBsi3b

23.09.2025

BaneHTHOCTE.
DNEeKTPOOTpULIATENbHOCTh. CTENEeHb 1
okuciieHus. BemecTBa

30.09.2025

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO
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MOJICKYJIIPHOT'O U HEMOJICKYJIAPHOI'O
CTPOCHHA

ITonsTue o AUCHICPCHBIX CUCTCMAX.
HcTuHHBIC U KOIJIOUIHBIC PacTBOPBLI. 1
MaccoBas A0JI1 BEMIECTBA B paCTBOPE

07.10.2025

Knaccugukanus 1 HOMEHKIATypa
HEOPraHMYeCKUX COCTUHEHUH.
['eneTnueckas CBsI3b HEOPraHUYECKHX
BELIECTB, Pa3JIMYHbIX KJIACCOB

14.10.2025

Knaccudukanus XuMHUECKUX peakiui
B HEOPraHUYECKON U OPraHNYECKOU
XUMUHU. 3aKOH COXpPaHEHUSI MaCcChl
BEIIIECTB; 3aKOH COXPAHEHUS U
MIpEBpAICHUS YHEPTUU TIPU
XUMUYECKUX PEAKIUAX

21.10.2025

CxopocTtb peaknun. OOpaTUMBbIe
peakuuu. XMMUYECKOE paBHOBECHE

11.11.2025

10

[TpakTnueckas padora Ne 1. «Bnusiaue
pa3InYHbIX (PAKTOPOB HA CKOPOCTh 1 1
XUMHYECKON PEaKIUm»

18.11.2025

11

DIEKTPOIUTUYECKAS AUCCOIUAITHS.
[ToHsATHE O BOJJOPOHOM ITOKA3aTeIe
(pH) pactBopa. Peakiuu nonHoro 1
obmena. ['uaponu3 opraHuyecKux u
HCOPTaHNYCCKUX BCIICCTB

25.11.2025

12

OKHCIIUTENBEHO-BOCCTAHOBUTEIILHEIE 1

[IOKYMEHT MOAMUCAH 3NTEKTPOHHOW NMOAMNMUCHIO
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peakuuu. [TonsTHe 00 3neKTponn3e
pacIyIaBoB U pacTBOPOB COJEH

02.12.2025

13

KonTponbras padboTa mo pazueny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

09.12.2025

14

Mertasusl, MX TOJO0KECHUE B
[Tepuoanyueckoit cucteMe XUMUYECKUX
anemeHToB /1. . Menaeneena u
0COOEHHOCTH CTPOEHHSI AaTOMOB.
O6mue ¢uznyueckue CBOCTBa
METaJIOB

16.12.2025

15

CnnaBbl METaJIIOB.
DAEKTPOXUMHUYECKUHN PSIIL 1
HanpsHKEHUH METalyIoB

23.12.2025

16

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJJIOB (HATPUIA, KaJuii, KalbIUH, 1
MarHui, aIIOMUHUN) U UX COSTUHEHUIN

30.12.2025

17

XUMHYECKUE CBOMCTBA XpoMa, MEU U
HUX COeIUHEHUN

13.01.2026

18

XHUMHUYECKHe CBOMCTBA IIMHKA, JKeje3a
U UX COCIUHEHUN

20.01.2026

19

ITpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeME 1 1
«Metamnb»"

27.01.2026
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20

Hewmeranibl, X MojgoXeHHUE B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB /1. . Menaeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB

03.02.2026

21

du3nyeckue CBOMCTBA HEMETAIIJIOB.
Annotponusi HEMETaUIOB (Ha IPUMEpe
KHCII0poJia, cephl, hocdopa u
yriieposa)

10.02.2026

22

XHUMHYECKHE CBOMCTBA raJIoreHOB,
CephI U UX COCTMHEHUI

17.02.2026

23

XUMHYEeCKHEe CBOMCTBA a30Ta,
docdopa 1 UX coeqMHCHMIA

24.02.2026

24

XHUMHUYECKUE CBOMCTBA yIIIepoaa,
KPEMHUS U UX COCIUHECHUN

03.03.2026

25

IIpuMeHeHne Ba)XHEUIINX HEMETAIIIOB
U UX COCIMHEHUU

10.03.2026

26

O000111eHHE U CUCTEMATU3ALMS
3HaHUH 1o TeMe «Hemeramab.
Berancnenus mo ypaBHEHUSM 1
XUMHUUYECKUX PEAKIIUHN U

TEPMOXUMHYECKHE PACUETHI

17.03.2026

27

[TpakTuueckas padorta Ne 3. «Pemienue

SKCIICPUMCHTAJIBHBIX 3aJ1a4d 10 TCME

31.03.2026
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"HemeTanasl"»

28

KonTponbhas pabota no temam

«Metamae»y u «HemeTaminy

07.04.2026

29

HeOpFaHI/I‘IeCKI/IC H OPraHUYCCKUC

KUCJIOTHI. HeopraHquCKI/Ie n
OpraHN4YCCKUC OCHOBAHUA

14.04.2026

30

AmM@doTepHbIe HEOPraHUYEeCKUE U

OpTraHU4Y€CKUC COCOAUHCHUS.

I'eneTmyeckas CBA3b HEOPTaHNYCCKUX

H OPraHN4YCCKUX BCUICCTB

21.04.2026

31

Poiip xuMuu B o0ecrieueHun

IKOJIOTUYECKOU, SHEPTeTHUCCKOM 1
MUILIEBOH O€30MaCHOCTH, Pa3BUTUU

MEIUIIUHEBI

28.04.2026

32

[IpencraBienust 06 00X HAYYHBIX

MNpUHOUIIAax MPOMBIIIJICHHOTO

MOJIy4YCHUA Ba)KHEHIITNX BCIICCTB

05.05.2026

33

YesoBek B MUpE BEILECTB U
MaTepuayoB

12.05.2026

34

XHUMHA U 300pOBbE YEIOBEKA

19.05.2026

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

34 2 3
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MPOBEPSIEMBIE TPEEGOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOUN ITPOI'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NpeAMETHBLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ NmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/IH

1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHUH

CdopMupoBaHHOCTH MpeCTaBICHUN 0 XUMHYECKOH
COCTaBIIAIOLIEN €CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIN XUMHH
B TIO3HAHUM SIBICHUN NPHUPOABbI, B (POPMHUPOBAHUHM MBILIUICHUS U
1.1 KyJbTyphl — JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH,
HEO0OXOIUMOM ISl pelIeHns MPaKTUYECKUX 3a/1ad U dKOJIOTHYECKH

00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJHOM

cpene

Bnagenue cucremMoil XMMUYECKUX 3HAHHUM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIArAF0IINE MTOHATHUSA (Monexyna, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAas CBS3b,
MOJIb, MOJISIpHasl Macca, MOJSPHBIA OO0BEM, YTIEpOMIHBIN CKelerT,
GyHKIIMOHANBHAS ~ TPYINa, paAWKal, W30Mepus, H30MEpHI,
TOMOJIOTUYECKHUI psAZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOI- H
a30TCO/ICpIKAIINE COCTUHEHUS, OMOJIOTHUECKH aKTUBHBIE BEIIECTBA
1.2 (yrineBoapl, >KHpbBI, O€IKH), MOHOMEp, IOJIUMEDP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS); TEOPUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHMSI OpraHMYecKHX BemecTB A.M.
byrtnepoBa), 3aKOHOMEpPHOCTH, CHMBOJMYECKMH S3bIK XUMUH,
(akToNorMuecKre CBEJICHUS O CBOWCTBAX, COCTAaBE, MOIYYCHUH H
0€30IacHOM  HCTIOJIb30BAaHUU  BAXXHEHIIMX HEOPraHUYECKHX U
OpPraHMYECKUX BELIECTB B OBITY M NPAKTHUECKOH IesATeNIbHOCTH

YCJIOBCKA

ChopMHpOBaHHOCTh YMEHUH BBISBIATh XapaKT€pHbIE TNPU3HAKU
13 IOHATHM, yCTaHAaBIMBaTh MX  B3aUMOCBA3b, MHCIIOJIB30BAThH
COOTBETCTBYIOIIUE IOHATUA IIPU ONUCAHUU COCTaBa, CTPOCHUS U

npeBpameHHﬁ OpTaHUYCCKUX CO€OUHEHMI

1.4 chOpPMUPOBAHHOCTh ~ YMEHHUH  HCIOJIb30BaTh  XUMHUYECKYIO

CUMBOJIMKY [JId COCTABJICHHA MOJICKYJIPHBIX W CTPYKTYPHBIX
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(pa3BEépHYTOM, COKpamIEHHOW) (OPMYN OpPraHUYECKHX BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKLIMM, U3TOTABINBATH MOJIEIN MOJIEKYJI
OPraHWYECKUX BEILECTB Ul WUIIOCTPALMM MX XHMHYECKOro U

MIPOCTPAHCTBEHHOTO CTPOCHUS

ChopmupoBaHHOCTE yYMEHHUH yCTaHABIMBATh MPHUHAICKHOCTD
HU3YYCHHBIX OPraHUYCCKHUX BCUICCTB IO UX COCTAaBY U CTPOCHHIO K
15 omnpenenéHHoMy kiaccy (Tpynme) COeIWHEeHHH (yTiIeBOIOPOMIbI,
' KHCJIOPOJ U a30TCOJIEPIKaIINe COSAMHEHUS, BRICOKOMOJIEKYJIISIPHBIC
COCJMHEHUS), JaBaTh KM HAa3BaHUS 10 CHCTEMAaTUYCCKON

HoMenkiarype (IUPAC)

L5 CpopMUpPOBAaHHOCTh YMEHHSI OMPEACIATh BHIBI XUMHUECKOU CBSI3U

B OpPraHMYeCKHUX COCTUHEHUX (OUHAPHbIC U KPATHBIC)

ChopMHpOBAaHHOCTh yMEHMSI TPUMEHSTH: TOJOXKEHUS TEOPHUH
L6 CTpOeHHsI opraHudeckux BemectsB A.M. byrnepoa s
OOBSICHEHUS] 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M

CTPOCHUS; 3aKOH COXpPAaHCHUA MACChI BCIICCTB

Yraesogoponbl.  Kucnopoacoaepkamme W a30TCOJEpIKAIINEC

OpPraHN4YC€CKUEC COCINHCHU. BBICOKOMOJ'ICKYJ'I?IPHBIC COCAUHECHUA

CpopMUpPOBAaHHOCT YMEHUN TPHUBOAUTH TPUBHUAJIbHBIE HA3BaHUS
OTJIETTbHBIX OPTaHWYECKUX BEMIECTB (ITHICH, MPOIUJICH, alleTHIICH,
21 STUJICHTJIMKOJIb, TIMICPUH, (eHO0II, POopMaIbICTH I, alleTaIbICTHI,
' MypaBbUHAas KHUCJIOTa, YKCyCHasi KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTeapuHOBasl KUCIIOTA, TIII0OK03a, PpyKTO3a, KpaxMmal, IEeJII003a,

TJIMLIMH)

ChopmupoBaHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTPOCHHE,
¢u3nuecKkue U XMMUYECKHUE CBOMCTBA TUIUYHBIX IMPEIACTABUTEICH
pa3J]I/I‘IHBIX KJIaCCOB OpI‘aHI/I‘IeCKI/IX BCIICCTB (MeTaH, 9TaH, 3THJICH,
2.2 MPOMUIICH, aneTusieH, OyranueH-1,3, metunOyraaueHn-1,3, 6eH3on,
METaHOJI, 9TaHOI, STUJIEHTIIUKOJIb, TJIHIICPUH, dbenon,
aneTalbJCTU]l, MypaBbUHAs M YKCYCHas KHCIOTBI, TJIIOKO3a,

KpaxmaJi, OeJIJIK0JI03a, aMUHOYKCYCHas KI/ICJ'IOTa)

ChopMHUPOBAaHHOCTP YMEHHSI HWJUTFOCTPUPOBATH T'€HETHYECKYIO
)3 CBSI3b MEXKIY THUIIMYHBIMHU IPEICTABUTEISAMHU PA3JIMYHBIX KJIACCOB
OpPraHUYECKUX  BEIIECTB  YPABHEHHUSIMHU  COOTBETCTBYIOLIHX

XMMHUYECKHX Peakiuil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOpMyIT

2.4 ChopMHUpPOBAaHHOCTL ~ yMEHHUS  XapaKTEPH30BaTh  HMCTOYHHKHU
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YTIEBOIOPOAHOTO CHIPbs (HEDTh, MPUPOTHBIN Ta3, YTOIb), CIIOCOOBI
UX TepepabOTKM U MPAaKTHYECKOE IPHUMEHEHHE IPOTYyKTOB

nepepaboTku

3 XUMUA U KA3Hb. PacuéTnl

ChopMupOBaHHOCTH YMEHHMH BIAJeTh CHUCTEMOM 3HaHUH 00
OCHOBHBIX METO/JAaX HAay4yHOI'O IO3HAHUS, HUCIOJIb3YEMbIX B XHUMHH
IpU U3YYEHHUU BEIIECTB M XMUMHUYECKHUX SIBJICHUN (HalOloneHue,
3.1 W3MEPEHHE, OKCIEPUMEHT, MOJICTUPOBAHKUE),  HCIIOJIh30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHWUS Ui NPUHATHUA pELICHUN B
KOHKPETHBIX XU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMU U

HUX IPpUMCHCHHUEM

ChopMHPOBAaHHOCTh YMEHHU COOJIIOaTh TMpaBHja IMOJb30BAHUS
XHUMHUYECKON MOCYJI0M M JTabopaTOpHBIM 00OPYJIOBAHHUEM, A TaKKe
3.2 npaBWja OOpalleHus C  BEIIECTBAMH B  COOTBETCTBHU C
HHCTPYKIMSIMH I10 BBIIMOJHEHUIO J1a0OpPaTOPHBIX XHMHUYECKHX

OIIBITOB

ChopmupoBaHHOCTh  YMEHUH  IUTAHUPOBATh ¥ BBIMOJHSTH
XUMHUYECKUN 3KCIEPUMEHT (IPEBpAIlCHHUs OPTaHUYECKUX BEIIECTB
IIPU HArpeBaHWM, IOJIYYEHUE HTWICHA U W3yYEHHE €ro CBONCTB,
Ka4eCTBCHHBIE PEAKIUN OPTraHMYECKHX BEIIECTB, JEHATYpauus
13 OeNKOB TpH HArpeBaHWM, LIBETHBIE pEaKkUUH OEJKOB) B
' COOTBETCTBUM C TMpaBWJIaMH TEXHUKM O€30MacCHOCTH IpHU
oOpallleHnu C BeUIeCTBaMU M J1a0OpPaTOpHBIM 000pY/IOBaHUEM;
NpeACTAaBIATL PE3YJIbTAThI XMMHUUYCCKOTO SKCIICPUMCHTA B (bopMe
3alycy ypaBHEHUN COOTBETCTBYIOIIMX peakuuid U (GOpMyIUpoBaTh

BBIBOJIbI HA OCHOBE OTUX PE€3YyJIbTAaTOB

ChopMHpOBaHHOCTh  yMEHMH  MPOBOAUTH  BBIYUCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchbl, 00bEMa, KOJIMYECTBA UCXOHOTO
3.4 BEIIECTBA MM MPOAYKTa PEAKIMM IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO W3 MCXOAHBIX BELIECTB MM IPOIYKTOB

peaxiumn)

ChopMHUpPOBAaHHOCTh ~ yMEHUW  KPUTHYECKH  aHAJU3UPOBATH
3.5 XUMHUYECKYI0 MH(POPMAIHIO, MMOJIy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit uH(popmaruu, cetb IHTepHET u 1pyrue)

16 ChopMupoBaHHOCTE YMEHHUH COOJIO/IATh TMPaBWIA SKOJIOTHUCCKH

1enecoo0pa3Horo MoBeeHUsI B ObITY U TPYAOBOH AESITEIbHOCTU B
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LEIAX COXPAHEHUs CBOETO 3JI0POBbSl M OKPYKAIOIIEH IPUPOIHOU
Cpellbl, OCO3HABATh OMACHOCTH BO3ACUCTBHS HA KUBBIE OpPraHU3MBI
ONpEACHEHHBIX  OPraHMYECKHUX  BEIIECTB, IOHMMAs  CMBbICI
nokazarens [IJAK (mpeaenbHO JOMyCTMMOM  KOHIIEHTpPALUM),
MOSICHATH Ha TIpUMepax CHocoObl YMEHBIIEHUS U TPEAOTBPALICHHUS

X BpCIHOIO BOSIIGfICTBPISI Ha OpraHu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTarta

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOCHUS OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMBbl CpelHero o01ero odpa3soBanus

1 Teopernueckre OCHOBbI XUMHH

Brnanenne cucremMoli XUMUYECKHX 3HAHHM, KOTOpAas BKJIFOYACT:
OCHOBOTIOJIATAIOIINAE  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT, aTOM,
AIEKTpOHHAsT 000JI0YKa aroma, §-, p-, d-dJIEKTPOHHBIC OPOWUTAIH
aTOMOB, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTb,
CTENEHb OKHUCIJICHUS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHAs Mmacca,
MOJISIPHBIH 00BEM, KPUCTAJUTMUECKAsl PEIIETKA, THUIBI XMMHUYECKUX
peakuui (OKHCITUTENIEHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHAOTEPMHUYECKHE,  PEAaKIUH  HOHHOTO  OoOMeHa),  pacTBOp,
1.1 AEKTPOJIUTBI, HEJIEKTPOJUTHI, JJIEKTPOIUTHUYECKAs JTUCCOLMALIMS,
OKHUCIJIUTEb, BOCCTAHOBUTENIb, CKOPOCTh XUMHYECKOW pEaKIIMH,
XUMHUYECKOE  PaBHOBECHE); TEOpPUM U 3aKOHBI  (TEOpHs
AIEKTPOJIUTUYECKONW nuccounannu, llepuwonmuecknii 3akon JI.H.
MenpeneeBa, 3aKOH COXpPaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK  XUMHH, (AKTOJIOTMUECKUE CBEACHUA O
CBOWCTBaX, COCTaBE, MOJIYYEHHU M OE30MaCHOM HCIIOJIb30BaHUU
BOXHEHUIINX HEOPraHWMYECKUX BEIIECTB B OBITY W MPAKTHYECKOM

ACATCIIbHOCTH YCJIOBCKA

ChopMHpoBaHHOCTh YMEHUU BBISBISITH XapaKTepHbIE NMPU3HAKU U
B3aMMOCBSI3b M3yUEHHBIX MOHSATUH, MPUMEHITh COOTBETCTBYIOIIHE
12 MOHATUSA TMPU OINUCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
' BEIIECTB M WX MPEBPAICHHIA;, BBISIBISATH B3aMMOCBS3b XUMHUYECKUX
3HQHUH €  TIOHSATUSMM M TPEJCTABICHUSIMH  JAPYTHX

€CTCCTBCHHOHAYYHBIX IPEIAMCTOB
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Brnagenne OCHOBHBIMH METOJIaMH HAYYHOT'O TO3HAHHS BEIECTB U
1.3 XUMHYECKHUX SBIICHUH (HAOMIO/IeHUEe, U3MEpEHHE, DKCIEePHUMEHT,

MOJICJIMPOBAHUE)

ChopMupoBaHHOCTb YMEHUH ONpEAEATh BaJCHTHOCTh U CTENEHb
OKHUCJIEHHS XUMHYECKHX JJIEMEHTOB B COEAMHEHHUSAX DPA3IUYHOTO
1.4 COCTaBa, BMJI XUMHYECKOW CBsI3M (KOBaJCHTHAas, WOHHAas,
' MeTajsIn4yecKas, BOJIOPO/IHAS) B COEIUHEHUSIX, THUI
KPUCTAIJIMYECKON PEIIETKH KOHKPETHOro BellecTBa (aTomHas,

MOJICKYJIsIpHAsA, MOHHAA, MeTaJ'IJ'II/ILIeCKaﬂ)

L5 ChopMHpOBaHHOCTh YMEHUH OMNpEAENsATh XapakTep Cpelbl B

BOAHBIX pacTBOpax HCOPraHUYCCKHUX COG)II/IHGHI/II\/II

ChopMupoBaHHOCTh YMEHHS KJIACCH(PHUIUPOBATH XUMHUYECKUE
peakuuMyu IO  pa3MYHbIM MpU3HAKaM (YUCIy U  COCTaBy
1.6 pearupyoomux  BELIECTB, TeIIoBOMYy  3(deKkTy  peakuuw,
U3MEHEHHMIO CTENEHEH OKHUCIIEHUs JJIEMEHTOB, O00paTMMOCTHU

peaxIyy, y4acTUIO KaTajln3aTopa)

ChopMHUPOBAaHHOCTh YMEHHH COCTaBISATh ypaBHEHUS PEAKIUN
17 pPa3JIMYHBIX THUIIOB, MOJHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKLUM
MOHHOTO OOMEHA, yUWTHIBasl YCIOBUS, MPU KOTOPBIX 3TH PEAKIIHH

UIYT J10 KOHIA

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peakuuu,
18 MOATBEP K IAIOIITUE KauyeCTBEHHBIN COCTaB pa3IUYHBIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IyTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB

CdhopMupoBaHHOCTD yMEHUH pacKpbIBaTh CYLIHOCTb
1.9 OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit IIOCPEACTBOM

COCTaBJICHUS JIEKTPOHHOIO OallaHCa ITUX peaKLuil

110 ChopMupoBaHHOCTb YMEHUH OOBACHATH 3aBHCHUMOCTb CKOPOCTH
XMUMHUYECKON peakiuy OT pa3IuYHbIX (PaKTOPOB

ChopMHpOBaHHOCTh yMEHHH OOBSCHATH XapakTep CMEIICHUS
1.11 XUMHYECKOTO pPaBHOBECHS B  3aBHUCHMOCTH OT  BHEIIHETO

BozaeicTBus (nmpuniun Jle [latense)

2 OO6m1ast 1 HeOpraHUYecKass XUMUs

CdhopMUpPOBaHHOCTh YMEHUIA pacKpbIBaTh cMbIch [lepromuueckoro
2.1 3akona J[.M1.  MeHgeneeBa W JIEMOHCTPHPOBaTh  €ro

CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYI0 W MPOTHOCTHYECKYIO
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byHKIIUN

ChopMHUpPOBAaHHOCTP YMEHHH  XapaKTEpPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKMX JJIEMEHTOB 1-4 mepuonoB
[lepuognueckonn  cUCTEMBl  XMUMHUYECKMX  3neMeHTtoB  J[.M.
)9 MeHnneneeBa, HCHONB3Ysl TMOHATUS «S-, p-, d-dJIEKTPOHHBIE
opOuTanm, «3HEPreTu4yecKue YPOBHI», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX
COEIMHEHMI Mo nepuoaam M rpynnam llepuogmdeckoit cuctemsl

xumudeckux djaemenToB .M. Mengeneesa

CdopmMHrpoBaHHOCTH YMEHHMH XapaKTepU30BaTh (ONUCHIBATD) OOIIIHE
XMMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX
23 KJIaCCOB, IOJTBEPXk/JaTh CYILECTBOBAHUE TI'€HETUYECKOH CBA3U
MEX]y HEOpPraHMYeCKUMH BEIIECTBAMH C IOMOIIbIO ypaBHEHHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKLII/Iﬁ

ChopMHPOBaHHOCT, YMEHUH YCTAHABIUBATH NPUHAIIICKHOCTD
HEOPraHWYeCKUX BEIIECTB 10 UX COCTaBY K ONpPEeIEHHOMY KIlaccy
24 (rpynme) coenMHeHHW (MPOCThIE BEWIECTBA — METaUIbl U
HEMETaJUIbl, OKCHIbl, OCHOBaHHUS, KHCIOTBL, aM{QOTepHBIC

TUAPOKCHIBI, COJTH)

ChopmupoBaHHOCTH ~ YMEHUH  HUCHOIB30BAaTh  XUMHUYECKYIO
CUMBOIIMKY JUIS COCTaBJICHHUS (OpPMYT BEIIECTB W YpPaBHCHHIA
55 XUMUYECKUX peakiuid, cucremarnueckyro HomeHkIatypy (IUPAC)
. ¥ TPHUBHAJLHBIC HA3BaHUS OTICIIBHBIX HEOPTAaHMUYECKHX BEIIECCTB
(yrapHelii Ta3, YIJICKUCIBIA Ta3, aMMHaK, Tani€Has W3BECTb,

HeraméHasi U3BeCTh, MUThEBasl COAA, MUPUT U APYTHUE)

CdopmrpoBaHHOCTh YMEHHMH XapaKTepU30BaTh (ONMUCHIBATD) OOIIHE
XMMHUYECKHE CBOICTBA HEOPraHWYECKHUX BEIIECTB PA3JIUYHBIX
2.6 KJIaCCOB, MOJTBEPXkAaTh CYIECTBOBAHUE T'€HETUYECKOH CBS3U
MEX1y HEOPraHMYECKMMH BELIECTBAMHU C IIOMOIIBI YpaBHEHHM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupoBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb U BBINOJIHATH
XUMHUUYECKUH DKCIIEPUMEHT (pa3joKEHUE MEPOKCHAA BOJOpPOJAA B
57 IIPUCYTCTBUU KaTajau3aTopa, OIPENEICHUE Cpeabl pPacTBOPOB
' BELIECTB C IOMOUIbI0 YHHUBEPCAIBHOIO WHJAWKATOPA, BIMSIHUE
pa3IMYHbBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON peakliu, peaKuu

HMOHHOTO 0OMEeHa, Ka4eCTBEHHbIE peaklUU Ha Ccyib(aT-, KapOoHaT-
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W XJOpUA-aHHOHBI, = HAa  KaTHOH  aMMOHHS,  peEIICHHE
SKCHEPUMEHTAJIbHBIX  337a4 1o  TemaM  «Mertamiel» u
«Hemeramib») B COOTBETCTBUM C  IpaBWIaMHU  TEXHUKH
0€30MacHOCTH MpH OOpalleHUH € BELIECTBAMHM U J1a0OpaTOPHBIM
obopyoBaHHWEM;  TIPEACTABIATH  PE3YJAbTATBHI  XUMHUYECKOTO
JKCTIepUMEHTa B (hOpME 3alucH YpaBHEHHH COOTBETCTBYIOLIMX

peaxiuii 1 GopMyIHPOBaTh BHIBO/IBI HA OCHOBE ATUX PE3yJIbTaTOB

CopMHUpOBaHHOCT, YMEHUN COOJIOATh TpPaBWIa TOJb30BAHUS
XUMHUYECKON MOCYJ0N U JIabopaTOPHBIM 00OPYIOBaHHEM, a TaKXKe
2.8 mpaBWwiia OOpalieHHsl C  BEIIECTBAMH B  COOTBETCTBHH C
WHCTPYKIUSAMU 10 BBHIMOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX

OIIBITOB

ChopMupoBaHHOCTb ~ YMEHMH  XapakTepu30BaTb XUMHUYECKUE
IIPOLIECCHI, JIEXKAIIME B OCHOBE IPOMBIIUIEHHOTO IIOJYYECHHUS
2.9 CepHOW KHUCIIOTBI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTh
MpeCTaBICHUM 00 OOIMX HAYYHBIX NMPUHIHUNAX U IKOJIOTUYECKUX

HpO6HeMaX XUMHUYCCKOIr'o IMpoOn3BOJACTBA

3 XUMUA U KA3HB. PacuéTel

CdopMupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKON
COCTaBIISIFOIIEH €CTEeCTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIA XUMHH
B TO3HAHWM SIBICHUU MPUPOABI, B (POPMUPOBAHUU MBIIUICHUS H
3.1 KyJbTYypbl ~ JIMYHOCTH, ©€¢  (YHKIMOHAILHOW T'PaMOTHOCTH,
HEOOXOUMOM ISl PEUICHUsT MPAKTUISCKUX 3a/1a4 M YKOJIOTUICCKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO W TIPHUPOTHOM

cpene

ChopMHpOBaHHOCTh ~ yMEHMH  KPUTHYECKH  aHAJIU3UPOBATH
3.2 XUMHAYECKYI0 MH(OpMAINIO, TIOIYyYaeMyl0 U3 Pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUK, ceTh IHTEpHET U IpyTrHe)

CpopMUpPOBAaHHOCTh yMEHUN COONIOAATH TpaBUiIa IKOJIOTHYECKU

11eJ1ec000pa3HOro MOBEICHHs B OBITY M TPYJIOBOH JEATEIBHOCTU B

3.3
[ENAX COXPAHEHHUs] CBOETO 37I0POBBS M OKPYXKAIOIMICH MPUPOIHOM
cpesl
Oco3HaBaTh OMACHOCTh BO3JACHCTBHS HA JKHBBIC OPTaHH3MBI
34 OTNpeNeIEHHBIX BEIIEeCTB, MOHUMas cMbici mokasatens [1/1K,

MOSICHATh Ha IpUMepax CIOCOObl YMEHBIIEHHS U TPEJOTBPAICHUS
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HUX BpEIHOT'O BO3JCHCTBUS HA OpTraHu3M 4YCJIOBCKaA

ChopmupoBaHHOCTE ~ YMEHUH  MPOBOJUTH  BBIYHCICHUS  C
HCII0JIb30BAHUEM TOHATHUS «MAccoBasi J0JIs BELECTBA B PACTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMUYECKUX PEAKIUAX, MACCHI
3.5 BelecTBa MWW 00bEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WU 00bEMY OJHOIO U3 Y4YaCTBYIOIUX B PEAKIIUU

BCIICCTB, TCIIJIOBOI'O B(IJ(I)CKTa p€aknuu Ha OCHOBC 3aKOHOB

COXPAaHCHUSA MACChI BEHICCTB, IPCBPAICHUA U COXPAHCHUS SHCPIrUn
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

K IIpoBepsieMblii 3JIEMEHT COJePKAHUS
o

1 TeOpeTI/I‘leCKI/Ie OCHOBBHI OpF&HH‘ICCKOﬁ XUMHHN

[Ipenmer opraHMyecKol XUMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE M 3HAYCHHE B
1.1 MOJYYEHUU HOBBIX BEIIECTB M MaTepUalioB. TeopHsi CTPOCHUS OPraHUYECKUX

coequHennii A.M. byTtiiepoBa, €€ OCHOBHBIEC MOJIOKEHHUS

CtpykTypHble (OPMYJIBI OpPraHUYECKHWX BemecTB. [ oMoJorus, wuzomepus.
1.2 XHUMHYECKasl CBSI3b B OPraHUYECKHUX COCIMHEHMUSAX — OJWHAPHBIC W KPAaTHBIC

cs3u. [IpencraBnenue o kiaccuukay OpraHn4ecKux BELIECTB

Homenknatypa ~ opranvueckux  COeQUHEHUM  (CUCTeMaTWyeckas) U
1.3 TPUBHUAJIbHBIE HA3BAHUS BAXHEUITUX MPEICTaBUTENICH KIACCOB OPraHUYECKHUX

BCIIECTB

2 Vr1eBo10pO/IbI

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHMUA psAa. MertaH W 3TaH —
21 MPOCTEHINNE MPEACTABUTEIN AIKAHOB: (PU3WYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu 3aMeNIeHHUs M TOPEHHs), HAXOXKICHHE B TPUPOJE, MOIyueHUEe U

IPUMCHCHUC

ANKeHBI: cOoCTaB H CTPOCHHUE, TOMOJIOTHYECKHI pAa. OTHIIEH U MMPpONWJICH —
o) HpOCTGfIIJ.IH@ NpeACTAaBUTCIIN AJIKCHOB!: (1)I/I3I/IIICCKI/IC U XMMHYECKHE CBOMCTBa
(peaKI_II/II/I TUAPUPOBAHUSA, TaJIOICHUPOBAHHWA, THUApATallUk, OKUCJICHUA U

HOJII/IMepI/IBaHI/II/I), IMMOJIYUYCHHUEC U IPUMCHCHUC

Anxaauensl: Oyrtaauen-1,3 u wmerunOyrtaaueH-1,3: cTpoeHue, BaKHEHIINe
2.3 XUMHUYECKHE CBOMCTBa (peakuus MOJIUMEPH3AIUN ). [Honyuenue

CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUH, TOMOJIOTHUYECKHH pAA. AI_ICTI/IJ'IGH —
24 HpOCTCﬁH.IHfI OpeACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (I)I/I3I/I‘ICCKI/IC u

XMMHUYECKHE  CBOMCTBAa  (peakuuu  TUIPUPOBAHMS, TaJIOr€HUPOBAHMS,

rUpaTaly, TOpeHus), HoJyYeHUE U IPUMEHEHNE

ApeHLI. benzon: COCTaB, CTPOCHHC, (I)I/ISI/ILICCKI/IC U XHUMHYECKHE CBOICTBa

2.5 (peakuuy rajoreHHMpoBaHUs W HUTPOBaHUS), IIOJYyYEHUE U IPUMEHEHHUE.

Tomyon: coctaB, cTpoeHue, GU3HMYECKHE M XUMUYECKHUE CBOMCTBA (peakiuu
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TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIy4YCHHUEC U TIPUMCHCHUC. TOKCUYHOCTH
ApPCHOB. I'enetnueckas cBs3b MCKAY YIIICBOAOPpOAaMU, MPUHALJICKAIIUMU K

Pa3JIMYHBIM KjIacCaM

[IpuponHble HMCTOYHUKK yriaeBoAopoAoB. Ilpupomsbiii ra3 M mnomyTHbIE
HedTsHbIe Ta3bl. HedTh 1 €€ npoucxoxaenue. CrocoObl nepepaboTku HedTH:
2.6 [IEPETOHKA, KPEKUHI (TEPMHUYECKHUH, KaTalIUTU4YecKuil), nuponus. [IpoaykTsl
nepepaboTku He(PTH, HUX NPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTku

3 Kucnoponcoaepkauiue opraHudeckue COeAMHEHUS

[IpenenbHble  ONHOATOMHBIE CHHUPTHL. MeETaHON W JTAHON: CTPOEHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBA (peaklUM C aKTUBHBIMHU MeETallIaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHUE), MpUMEHeHHe. BolopoaHble CBSI3UM MEXIY
11 MOJIEKYJIaMH CIIUPTOB. JICHCTBHE METaHOJIA U ITAHOJIa HA OPraHU3M YEJIOBEKa.
' MHoroaToMHbI€ CIUPTHL. DTUICHTIUKOIb U TIIMIEPUH: CTPOCHUE, (PU3UIECKUE
U XHMHYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO ILIEJIOYHBIMU MeETaJlJIaMH,
KauecTBEHHAsl peaklMsi Ha MHOTOaTOMHBbIE CIUPTHI). JleficTBuEe Ha opraHusm

YCI0BCKa. HpI/IMeHeHI/Ie TIMHOEPHHA U OTUJICHI TTUKOJIA

@DeHOM: CTpPOCHWE MOJEKYJbI, (U3NYECKHE W XUMHYCCKHE CBOWCTBA.

3.2
Toxcuunocth penomna. [Ipumenenue penomna

Anbnreruasl 1 KeToHel. opManbaeru, aneTanbIerua: CTpOeHue, Gu3nIecKue
33 U XUMHUYECKHE CBOMCTBA (peakUMM OKUCIEHMST U BOCCTAHOBJICHMS,

KaueCTBEHHbBIE PEAKIMH), TOJyUYE€HUE U IPUMEHEHHE

OHOOCHOBHBIE TIpeeNbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAst U yKCyCHast
KHUCJIOTBI: CTPOEHHUE, PU3NYECKUE U XMMHUYECKHE CBOWCTBa (CBOICTBa, 00IIMe
34 JUIs KJlacca KHCIIOT, peakuusi sTepudukanuu), MOITydeHHE U TNPUMEHEHHE.
CreapuHoBas U OJIEMHOBAs! KUCJIOTHI KaK IMPEACTaBUTENN BBICIIMX KapOOHOBBIX

KHUCIIOT. Mbla KaK COJIM BBICIIHNX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC HeﬁCTBHe

Crnoxxabie 2QUpPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ UAPOIN3 CIOKHBIX
3.5 a¢upos. XKupsl. 'maponus xupos. [Ipumenenne xupoB. buonorudeckas posb

KHUPOB

VYrieBonbl: cocTaB, KiIacCH(pUKAIKS yTIeBOAOB (MOHO-, TU- U TIOJHCaXapHUIBI).
I'mroko3a — mpocTelmii MOHOCaxapua: OCOOCHHOCTH CTPOCHUSI MOJIEKYIIBI,
¢dbuznueckue M XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C THUAPOKCUAOM
3.6 meau(Il), okucieHme amMmuayHbBIM  pacTBopoM  okcuzaa  cepebpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE, IPUMEHEHHE,
ouonorudeckast poib. @orocunTe3. OpykTo3a Kak U3oMep TIOK03bl. Kpaxmair

" OCJJI0JI03a KaK IMPUPOJHBIC IMOJIMMEPHI. CTpOGHI/Ie Kpaxmajia U OCJIIH0JI03bI.
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duznyeckue M XMMHUYECKHE CBOMCTBa KpaxmaJia (FI/II[pOJ'II/IS, Ka4yCCTBCHHAasA

peakIus C HOJI0M)

4 A30TcoAepKallie OPraHUYE€CKUE COCTUHEHUS

AMMHOKHUCIIOTHI KaKk aM(OTepHbIE OpraHuyYecKkue coenuHeHus. Ou3ndeckue u
4.1 XUMUYECKHUE CBOMCTBA aMHUHOKHUCIOT (Ha MpuMmepe riauinuHa). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HCHTI/II[I)I

benkn kak npUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
4.2 BTOPUYHAS M TPETUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOICTBAa OEIKOB:

TUAPOJIN3, ICHATYpaIusl, KaUeCTBECHHBIC PEaKIIUU Ha OeJIKU

5 BBICOKOMOJ'IeKy.H}IpHLIC COCAUMHCHUA

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUN: MOHOMED,
51 MIOJINMEDP,  CTPYKTypHOE  3BEHO, CTENEHb IOJIMMEPHU3ALNH,  CpEeaHss
MoJIeKyJsipHasgs Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX

COGI[I/IHGHI/II‘;I — NOJIMMCPHU3alUA U ITOJIMKOHACHCAIUA

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BEUIECTB U MX IPEBpAllCHUN:
5.2 O3HaKOMJIEHHE ¢ 00pa3lamMM HPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,

macTMace, KayuyykoB. [lodyyeHre CHHTeTHYECKOr0 KaydyKa U Pe3UHbI

11 KITACC

Kon IIpoBepsiemMblii 3JIEMEHT COJEePKAHUSA

1 Teopernyeckrue OCHOBBI XUMHHI

XUMUYECKUH diIeMeHT. AToM. SAapo aroma, U30TONBL. DJIEKTPOHHAS
00o0J104Ka. DHEPreTUYeCKUue YPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaH, S-, p-,
1.1 d-snemenTbl. OCOOCHHOCTH pacHpeeeHus JJIEKTPOHOB IO OpOUTaIsiM B
aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHASI KOHPUTYPALIHSI

aTOMOB

[lepnoanueckuii 3axkoH u Ilepuoanueckas cuctemMa XMMHUYECKHX AJIEMEHTOB
.M. MengeneeBa. CBsA3p nepuoauueckoro 3akoHa U Ilepuoanueckoi
12 CUCTEMBI XUMUYECKUX deMeHTOB [[.1. MeHeneeBa ¢ COBpeMEHHOW Teopuen
. CTPOCHUA AaTOMOB. 33KOHOMepHOCTI/I N3MEHEHHS CBOWMCTB XHMHUYECKHX
JIEMEHTOB M 00pa3yeMbIX UMH MPOCTBIX U CIOXHBIX BEIIECTB [0 IPyMIaM U

rnepuoaam. 3HadyeHHe NepruoaANYCCKOro 3aKOHa B pa3BUTHU HAYKU

Ctpoenne BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XWMHYECKOW CBA3MU
1.3 (koBajieHTHAs HEMOJIApPHAs W TOJIApHAs, WOHHAS, MeTanveckas). MoHsI:

KaTUOHBI M aHMOHBLI. MeXaHU3MBbI O6pa3OBaHI/IH KOBAJICHTHOM XMMHUYECKOM
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cBs13H (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b

1.4 BanenTHocTh. DnekTpooTpunareabHoCcTh. CTENeHb OKUCIECHUS

BemectBa  MOJEKyJISPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BeIIEeCTBA. [HUIbl KPUCTAUIMYECKUX  PEHIETOK.
1.5 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA KPUCTAUIMYECKOW PEIIETKHU.
[lonsatue o aucnepcHbx cucrteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.

MaccoBasi 107151 BEIIECTBa B pacTBOpE

L6 Knaccudukanums HEOPraHUYECKUX COCIMHECHU. HomeHnxiarypa

HCOPTraHNYCCKUX BCIICCTB

Xumudeckass peakuusa. Kmaccudukamuss  XMMHYECKMX — peakuuid B
17 HEOPraHUYeCKOW M OpraHUYeCcKOM XUMHUHU. 3aKOH COXPAHEHUS MAacCChl
BEIIIECTB, 3aKOH COXPAHEHUsS U TMPEBpALICHUS SHEPIHH NPU XUMUUYECKHUX

peaKumsx

1.8 CKopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB

19 OOpatumble peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIUAIONIME Ha

cocTosiHue XuMmuieckoro pasHosecus. [Ipunuun Jle [Hlarenbe

DnekTponauTHueckas auccouuanusi. CuibHble U cialbie AnnekTponuthl. Cpena
1.10 BOJIHBIX pAacTBOPOB BEILIECTB: KHCJAsA, HEWTpaibHas, LienoyHasd. Peaxuuu

HOHHOT0 OOMeHa

1.11 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIMU

2 Heoprannueckas xumust

Hemerannel. Ilonoxxenune HemeramnoB B [lepuoanueckon  cucreme
)1 xuMHuueckux snemenToB .M. MenneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB.
®du3nueckre CBOMCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAUIOB (Ha mpumMepe

KHCIIOpoJ1a, cephl, hocdopa u yrireposa)

XUMHUECKUE CBOMCTBA BaKHEUIIMX HEMETAJUIOB (raJIoreHOB, CEphl, a30Ta,
) dochopa, yriepoga W KpeMHHS) W UX COCAMHECHUU  (OKCHIIOB,
KHCJIOPOCOACPIKAIIMX KUCIIOT, BOJOPOAHBIX coeauHeHuil). IlpumeHeHue

BaKHEHIITNX HEMETAJJIOB U UX COEIUHEHNN

Meramnsl. Ilonoxenune meraioB B llepuoanyeckoi cucteMe XMMHYECKUX
)3 anementoB J[.M. MenneneeBa. OcoOEHHOCTH CTPOCHHS DIIEKTPOHHBIX
obonouek aromoB MeTawioB. OOmue (u3MdecKkue CBOWCTBA METAJUIOB.

CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUH METAIIIIOB

XUMHYECKUE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpWU, KaJIUid, KaJIbIIHM,

2.4 MarHui, aJlOMHHHUH, IIUHK, XPOM, JKeJie30, Me/Ib) U UX coeauHeHuil. O01me

CIIOCOOBI IMOJIYUCHHA MCTAJLJIIOB. HpI/IMCHeHI/Ie MCTAJ1IJIOB B 6BITy H TCXHHUKC
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25 I'eneTnueckass CBs3b HCOPTaHUYCCKUX  BCHICCTB, IIPUHAMJICIKAIINUX K

Pa3JIMIHBIM KJIacCaM

3 XUMHS U )KA3HD

Ponp xumuu B oOeclieueHUU 3KOJ'IOFI/ILICCKOI71, 3HepFeTquCKOﬁ u l'II/II_I_[eBOI\/Il
3.1 6G3OHaCHOCTI/I, Pa3sBUTHUU MCIHUIUHBI. IlonsTue o HAayYYHbIX MCTOJaX MO3HAHUA

BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

IIpencraBnenuss 00 OOmMX HAYYHBIX MNPUHIUNAX HPOMBIIIJIEHHOTO
MIOJIy4YEHUs] BaXHEHIINX BELIECTB. UeNOBEK B MHUpE BELIECTB U MaTEPHUAJIOB:
3.2 BAKHEUILINE CTPOUTEIbHBIE MATEpUalbl, KOHCTPYKLHOHHBIE MAaTEpHAIIbI,
KpacKH, CTEKJIO, KEpaMHKa, MaTEpHAJIbl I AJIEKTPOHHUKH, HAHOMATEPHAJIbI,

OpraHMYecKre U MUHepaIbHbIE YI00pEHUS

Xumus u 3A0POBLEC YCJIOBCKA: IIpaBUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX

3.3 IpenaparoB, NpaBuia OE30MaCHOTO HCIOJIb30BAHUS IpPEnapaToB OBITOBOH

XHUMHHU B HOBCGI[HCBHOﬁ KHU3HU
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