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HOACHUTEJBHAA 3AIINCKA

[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



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,



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



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:



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
MO3UIIUNA DKOJIOTHYECKOW O€30MacHOCTH XapaKTepa BIMSHHUS 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 obiiero obpasoBanus, cocrabisieT 136 yacoB: B 10 kiacce —
68 JacoB (2 yaca B Hejeno), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).



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.



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



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
okcuna cepedpa(l) m runpoxcunom Mmenu(Il), B3aumonercTBue Kpaxmamna 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



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



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.
3aBHCUMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON 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.



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.



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.

Texnomorus: XUMHAYECKas IIPOMBIIIJIEHHOCTb, METAJTYprus,
IIPOU3BOJICTBO CTPOUTEIIbHBIX MaTepuaos, CEJIbCKOXO03AMCTBEHHOE
IIPOU3BOJICTBO, MALIEBAs IIPOMBIIIJIEHHOCTb, (apmaneBTHYECKAS
[IPOMBILUIEHHOCTD, ITPOU3BOJACTBO KOCMETUUYECKUX IIPEINAPATOB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepuaos, AIEKTPOHHAsA IIPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTUU.



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.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MpeaMera «XUMHs» JOCTHTaloTCs 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:



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 );



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;



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.



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
MHCTPYMEHTA MO3HAHUSA U OCHOBBI JJI1 (POPMHUPOBAHUSI TUMIOTE3HI IO MPOBEPKE
NPaBUIIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHII;

BJIQJICTh HAaBbIKAMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS W TMPOBEACHUS
YUYEHMUYECKUX OKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHSA HaOMOAaTh 3a



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:



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;



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);



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



[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;



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



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;



VI CIENBIX W CIa0OBUISIINX OOYYaIONUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailins ans 3anucu
XUMHUYECKUX (POPMYII.



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHUH

1.1

CdopMupoBaHHOCTH MpeCTaBICHUN 0 XUMHYECKOH
COCTAaBJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJIM XUMHUU
B TO3HAHWM SIBICHUU MPUPOABI, B (POPMUPOBAHUU MBIIUICHUS H
KyJIbTYphl ~ JHYHOCTH, €€ (YHKIMOHATBHOW T'PaMOTHOCTH,
HEOOXOIUMOM /JIs PEIIeHUs] TPAKTUYECKHUX 3a/1ad U IKOJOTUYECKU

00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJHOM

cpene

1.2

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
(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

1.3

ChopMHpOBaHHOCTh YMEHUH BBISBIATh XapaKT€pHbIE TNPU3HAKU
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




(pa3BEépHYTOM, COKpamIEHHOW) (OPMYN OpPraHUYECKHX BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKLIMM, U3TOTABINBATH MOJIEIN MOJIEKYJI
OPraHWYECKUX BEILECTB Ul WUIIOCTPALMM MX XHMHYECKOro U

MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

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

HoMenkiarype (IUPAC)

1.5

CpopMUpPOBAaHHOCTh YMEHHSI OMPEACIATh BHIBI XUMHUECKOU CBSI3U

B OpPraHMYeCKHUX COCTUHEHUX (OUHAPHbIC U KPATHBIC)

1.6

ChopMHpOBAaHHOCTh yMEHMSI TPUMEHSTH: TOJOXKEHUS TEOPHUH
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. BBICOKOMOJICKYJ'I?IPHBIC COCAUHECHUA

2.1

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

TJTUITHH)

2.2

ChopmupoBaHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTPOCHHE,
¢u3nuecKkue U XMMUYECKHUE CBOMCTBA TUIUYHBIX IMPEIACTABUTEICH
Pa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ITHIICH,
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)
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ChopMHUPOBAaHHOCTP YMEHHSI HWJUTFOCTPUPOBATH T'€HETHYECKYIO
CBSI3b MEXKIY THUIIMYHBIMHU IPEICTABUTEISAMHU PA3JIMYHBIX KJIACCOB
OpPraHUYECKUX  BEIIECTB  YPABHEHHUSIMHU  COOTBETCTBYIOLIHX

XMMHUYECKHX Peakiuil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOpMyIT
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ChopMHpOBaHHOCTh ~ YMEHHUSA  XapaKTepU30BaTh  HCTOUYHUKH




YTIEBOIOPOAHOTO CHIPbs (HEDTh, MPUPOTHBIN Ta3, YTOIb), CIIOCOOBI
UX TepepabOTKM U MPAaKTHYECKOE IPHUMEHEHHE IPOTYyKTOB

nepepaboTku

XUMUA U KA3Hb. PacuéTnl

3.1

ChopMupOBaHHOCTH YMEHHMH BIAJeTh CHUCTEMOM 3HaHUH 00
OCHOBHBIX METOJIaX HAyYHOTO TO3HAHUS, MCIIOJIB3YEMbIX B XHUMHUHU
pH W3YYCHWW BEUICCTB M XWMHUYECKUX SBJICHUH (HaOIIOIEHHE,
U3MEpEHHe, OKCIICPUMEHT, MOJCIUPOBAHUE),  HCIIOJIB30BAThH
CHCTEeMHBIC XHMHYECKHE 3HAHUS IS TPUHATUS pEHICHHH B
KOHKPETHBIX KM3HEHHBIX CUTYallUsiX, CBSI3aHHBIX C BELIECTBAMU U

HUX IPpUMCHCHHUEM

3.2

ChopmupoBaHHOCTh yMEHUI CcOOIIOaTh NpPaBHIIA IOJIB30BAHUS
XUMHYECKON MOCYJ0i U JIabopaTOPHBIM 00OPYIOBaHHEM, a TaKXKe
mpaBWwia OOpamieHusl C BEIMECTBAMH B  COOTBETCTBHH C
WHCTPYKIMAMH TIO BBIMOJHEHUIO J1A0OPATOPHBIX XHUMHUYECKHUX

OIIBITOB

3.3

ChopmupoBaHHOCTh  YMEHUH  IUTAHUPOBATh ¥ BBIMOJHSTH
XUMHUYECKUN 3KCIEPUMEHT (IPEBpAIlCHHUs OPTaHUYECKUX BEIIECTB
IIPU HArpeBaHWM, IOJIYYEHUE HTWICHA U W3yYEHHE €ro CBONCTB,
Ka4eCTBCHHBIE PEAKIUN OPTraHMYECKHX BEIIECTB, JEHATYpauus
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

3.4

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

peaxiumn)

3.5

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

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

3.6

ChopMupoBaHHOCTE YMEHHUH COOJIO/IATh TMPaBWIA SKOJIOTHUCCKH

1enecoo0pa3Horo MoBeeHUsI B ObITY U TPYAOBOH AESITEIbHOCTU B




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

TeOpCTI/I‘ICCKI/Ie OCHOBBI XUMHUHU

1.1

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,
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

1.2

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

€CTCCTBCHHOHAYYHBIX IPEIAMCTOB




1.3

Bnagenne oCHOBHBIMHU METOJaMH HAayYHOT'O IMO3HaHHA BCHICCTB U
XUMHUYECKHUX SBJICHUMI (Ha6J’IIOJICHI/IC, HU3MCPCHUC, SKCICPUMCHT,

MOJICJIMPOBAHUE)

1.4

ChopMupoBaHHOCTb YMEHUH ONpEAEATh BaJCHTHOCTh U CTENEHb
OKHUCJIEHHS XUMHYECKHX JJIEMEHTOB B COEAMHEHHUSAX DPA3IUYHOTO
COCTaBa, BMJI XUMHYECKOW CBsI3M (KOBaJCHTHAas, WOHHAas,
MeTaJUIM4eCcKas, BOJIOPO/IHAS) B COEIUHEHUSIX, THUI
KPUCTAIJIMYECKON PEIIETKH KOHKPETHOro BellecTBa (aTomHas,

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

1.5

ChopMHpOBaHHOCTh YMEHUH OMNpEAENsATh XapakTep Cpelbl B

BOAHBIX pacTBOpax HCOPraHUYCCKHUX COG)II/IHGHI/Iﬁ

1.6

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

peaxIyy, y4acTUIO KaTajln3aTopa)

1.7

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

UIYT J10 KOHIA

1.8

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

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB

1.9

CdhopMupoBaHHOCTD yMEHUH pacKpbIBaTh CYLIHOCTb
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuit IIOCPEACTBOM

COCTaBJICHUS JIEKTPOHHOIO OallaHCa ITUX peaKLuil

1.10

ChopMupoBaHHOCTb YMEHUH OOBACHATH 3aBHCHUMOCTb CKOPOCTH

XUMHYECKOMN pCakru OT Pa3JIMYHBIX (I)aKTopOB

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

BozaeicTBus (nmpuniun Jle [latense)

OO6m1ast 1 HeOpraHUYecKass XUMUs

2.1

CdhopMupoBaHHOCTh YMEHHUH pacKpbiBaTh cMbIca [lepuonnyeckoro
3akona  J[.MI. MeHnngeneesa M JEMOHCTPUPOBATbH  €ro

CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYI0 W MPOTHOCTHYECKYIO




byHKIIUN

2.2

ChopMHUpPOBAaHHOCTP YMEHHH  XapaKTEpPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKMX JJIEMEHTOB 1-4 mepuonoB
[lepuognueckonn  cUCTEMBl  XMUMHUYECKMX  3neMeHTtoB  J[.M.
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
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CdopmMHrpoBaHHOCTH YMEHHMH XapaKTepU30BaTh (ONUCHIBATD) OOIIIHE
XMMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX
KJIaCCOB, IOJTBEPXk/JaTh CYILECTBOBAHUE TI'€HETUYECKOH CBA3U
MEX]y HEOpPraHMYeCKUMH BEIIECTBAMH C IOMOIIbIO ypaBHEHHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKLII/Iﬁ
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ChopmMupoBaHHOCTh yMEHHUI yCTaHABIMBATh MPHUHAJJICKHOCTD
HEOPraHMYECKUX BEIIECTB MO UX COCTaBYy K OMPEeIEHHOMY KIIacCy
(rpynme) coenMHeHHW (MPOCThIE BEWIECTBA — METaUIbl U
HEMETaJUIbl, OKCHIbl, OCHOBaHHUS, KHCIOTBL, aM{QOTepHBIC

TUAPOKCHIBI, COJTH)

2.5

ChopmupoBaHHOCTH ~ YMEHUH  HUCHOIB30BAaTh  XUMHUYECKYIO
CUMBOIIMKY JUIS COCTaBJICHHUS (OpPMYT BEIIECTB W YpPaBHCHHIA
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)

2.6

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

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

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

HMOHHOTO 06M€Ha, Ka4€CTBCHHBIC PCAaKIMU Ha Cynb(l)aT-, Kap60HaT-




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

2.8

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

OIIBITOB

2.9

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

HpO6HeMaX XUMHUYCCKOIr'o IMpoOn3BOJACTBA

XUMUA U KU3HL. PacyéThl

3.1

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

cpene

3.2

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

(cpeacTBa MaccoBOM KOMMYHHUKaIUK, ceTh IHTEpHET U IpyTrHe)

3.3

CpopMUpPOBAaHHOCTh yMEHUN COONIOAATH TpaBUiIa IKOJIOTHYECKU
11e1ecoo0pa3Horo MoBeIeHUsI B OBITY U TPYAOBOH JESITEIHLHOCTU B
LESAX COXPAHEHHUs CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOIHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTh BO3ACHCTBUS Ha JKHUBbIE OpPraHU3MBbI
ONpeAcNEHHbIX BEUIECTB, MOHMMAas cMblicn Tnokazarens [IJIK,

MOSICHATh Ha IpUMepax CIOCOObl YMEHBIIEHHS U TPEJOTBPAICHUS




HUX BpEIHOT'O BO3JCHCTBUS HA OpTraHu3M 4YCJIOBCKaA

3.5

ChopMUpOBaHHOCTH ~ YMEHHH  NPOBOAWUTH  BBIUUCIEHUS  C
HCIIOJIb30BAHUEM ITOHATHUS «MACCOBAsl JOJI BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMUYECKUX PEAKIUAX, MACCHI
BelecTBa MWW 00bEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOro 3(p@dekra peakuu Ha OCHOBE 3aKOHOB

COXPAaHCHUSA MACChI BEHICCTB, IPCBPAICHUA U COXPAHCHUS SHCPIrUn




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

TCOpeTI/I‘leCKI/IC OCHOBBHI OpFaHquCKOﬁ XUMHHN

1.1

[IpenmeT opraHMyYecKol XUMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE M 3HAYCHHUE B
MOJYYEHUU HOBBIX BEIIECTB U MaTepUaNOB. TeopHs CTPOCHHUS OPraHUYECKUX

coequHennii A.M. byTtiiepoBa, €€ OCHOBHBIEC MOJIOKEHHUS

1.2

CtpykTypHble (OPMYJIBI OpPTaHUYECKHUX BemIeCTB. [ OMOJOTHs, H30Mepus.
XHUMHYECKasl CBSI3b B OPraHUYECKUX COCIMHEHMSX — OJMHAPHBIC U KPATHbBIC

cs3u. [IpencraBnenue o kiaccuukay OpraHn4ecKux BELIECTB

1.3

Homenknatypa ~ opranvueckux  COEQUHEHUM  (CUCTeMaTHyecKas) U
TPUBHUAJIbHBIE HAa3BAHUS BAXHEUIITUX MPEICTAaBUTENICH KIACCOB OPTraHUYECKHX

BCIIECTB

VYri1eBo10poasI

2.1

ATKaHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKMH psan. MeraH W J3TaH —
IIPOCTEHIINE NPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHHs] M TOPEHUs), HaXOXKJEHHE B HPUPOAE, IMOJIyueHHE U

IPUMCHCHUC

2.2

ANKeHBI: coCTaB H CTPOCHUCE, TOMOJIOTHYECKHI pAa. OTHIIEH U IIPOIMUIJICEH —
HpOCTeI‘/JIIJ_II/Ie NpeACTAaBUTCIIN AJIKCHOB!: (I)I/I3I/ILICCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I TUAPUPOBAHUSA, TaJIOICHUPOBAHHWA, THUApATAallUh, OKUCJICHUA U

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

23

Anxaguensl: OyrtaaueH-1,3 u wmerunOyrtaaueH-1,3: cTpoeHue, BakHEiIne
XUMHUYECKHE CBOMCTBa (peakuus MOJTIUMEPH3AITHIH). [Honyuenue

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJKHMHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOIMYECKHM psii. ALleTUIIeH —
NPOCTEHIIMKA TpPEeACTaBUTENIb aJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHEe U
XMMHUYECKHE  CBOMCTBAa  (peakuuu  TUAPUPOBAHMS, TaJIOI€HUPOBAHMS,

rUpaTaly, TOpeHus), HoJyYeHUE U IPUMEHEHNE

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHC, (bI/ISI/I‘-IeCKI/IC U XHMHYECKHE CBOICTBa

(peaKI_II/II/I TaJIOTCHUPOBAHUA U HI/ITpOBaHI/ISI), IMOJIy4YCHHUEC U TPUMCHCHHUC.




Tomnyon: cocraB, cTpoeHue, pU3NUYECKUE U XUMHMUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHNSA M HUTPOBAHMs), MOJIy4EHUE U NpUMeHeHHe. TOKCHYHOCTh
apeHOB. I'eHeTHuecKas CBs3b MEXKIY YINIEBOAOPOAAMU, IPUHAJICKAUMU K

Pa3IMYHBIM Ki1acCaM

2.6

[IpuponHble MCTOYHUKM yIieBOAOpoAoB. IlpuponaHelii ra3 W NOMyTHBIE
HedTsHbIe Ta3sl. HedTh 1 €€ mpoucxoxaenue. CrocoOsl epepaboTku HedTH:
MEPETOHKA, KPEKUHI (TEPMHUYECKUH, KaTalIuTUdecKuil), muponus. [IpoaykTs
nepepaboTkn He(PTH, HUX TMPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.

KamenHbI#1 yrosib v MpoayKThl €ro nepepadboTku

Kucnoponcoaepxaiiyue opraHu4ecKnue COeJUHEHUS

3.1

[IpenenbHble OQHOATOMHBIE CHHUPTHI. MeETaHON W ATAaHOJI: CTPOCHUE,
(U3MYeCKMe M XMMHYECKHE CBOMCTBA (pEaKIMU C aKTUBHBIMH MeETaJlIaMH,
rajJjioreHOBOJIOPOJaMHU, TOpEHHue), mpuMeHeHue. BomopoaHbie cBS3M MEXIy
MOJIEKYJIaMH CIIUPTOB. J[elicTBME METaHOJa U 3TaHOJa HAa OPTaHU3M YEJIOBEKa.
MHOroaToMHBIC CIIUPTHL. DTHIICHTIUKOJIb U TIUICPUH: CTPOCHUE, (PU3HUSCKUC
U XUMHYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO IMICIOYHBIMH METAJJIAMHU,
KauyeCTBEHHAsl peakiisi Ha MHOTOAaTOMHBIC CIUPTHI). [leficTBUEe HAa OpraHu3M

YCJIIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U STUJICHIJIMKOJIA

3.2

®deHos:  CTpoeHHWE MOJIEKYJbl, (U3HYECKHE W XHMHYECKHE CBOWMCTBA.

Toxcuunocth penona. [Ipumenenue penomna
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Anpneruapl U KeToHbl. DopManbAeTH I, aleTalbACTHI: CTPOSHHE, (PU3NIECKUE
U XUMHUYECKHE CBOMCTBA (peaklMM OKUCIEHHS U BOCCTAHOBJICHMS,

KaueCTBEHHbBIE PEAKIMH), TOJyUYeHUE U IPUMEHEHHE

34

OAHOOCHOBHBIE MpesieNibHbIEe KapOOHOBbIE KUCIOThl. MypaBbuHas U yKCyCHas
KHCIIOTBI: CTpO€HHUE, PU3NYECKUE U XMMHUYECKHE CBOMCTBa (CBOICTBa, 00IIMe
U KJlacca KHCJIOT, peakuus 3Tepu(uKanuu), MOJyueHHEe U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs! KUCIIOTHI KaK MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla Kak COJIM BBICIINX I(ap6OHOBLIX KHUCJIOT, UX MOIOIICC JIelcTBHUe

3.5

CrnosxHble 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upo. Kupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonornyeckas poinb

KHUPOB

3.6

VYrieBosbl: cocTaB, KiacCu(pUKAIKs yTriaeBOA0B (MOHO-, TU- U TTOJIHCAXapHUIbI).
['moko3a — MpOCTEHIMI MOHOCAaxXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJIbI,
¢usnyeckue MW XUMHYECKHE CBONCTBa (B3aMMOAEWUCTBHE C TUIPOKCHIIOM
meau(Il), okucieHme amMMmHayHBIM  pacTBopoM  okcuzaa  cepebpa(l),

BOCCTaHOBJICHHE, OPOKEHHUE IIIIOKO3bI), HAXOXKACHHUE B IIPUPOJE, IPUMEHEHHE,




6uonornueckas poib. @otocunres. Ppykro3a Kak u3oMep IIoKo3bl. Kpaxman
U LIEJUTI0JI03a KaK MPUPOAHbIE oMMepbl. CTpoeHHe Kpaxmalla ¥ LEUII0JI03bI.
du3nyecKkue W XUMHUYECKHE CBOICTBa Kpaxmaja (IMApOJu3, KaueCTBEHHAas

peaKIus C HOJIOM)

A30Tcozlep>1<am1/1e OpTraHUYCCKUC COCANHCHUA

4.1

AMUHOKHUCIIOTHI KaK aM(OTepHbIC OpraHudYecKue coequHeHus. Pu3nueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpuMepe riauimHa). bruonornyeckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I,Z[I)I

4.2

benku kak npuUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAs M TPETUYHAas CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBA OEJIKOB:

TUIPOJIU3, ICHATYypallusl, KaYeCTBEHHbIE peaKlIUU Ha OeTKu

BbIcOKOMONEKYJIISIPHBIE COETUHEHMSI

5.1

OCHOBHBIE TIOHSATHS XHUMHUH BBICOKOMOJICKYJISIPHBIX COCI[PIHCHHﬁZ MOHOMED,
IIoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb noJimMepu3alu, CPCaHAA
MOJICKYJIsIpHAad Macca. OcHoBHbBIC MCTOAbI CHUHTE3a BBICOKOMOJICKYJIAPHBIX

COGI[I/IHGHI/Iﬁ — noJMepu3alusa U NOJIMKOHACHCALIUA

5.2

OKCIEepUMEHTAIBHBIE METOABl HW3YYEHHUS BEHIECTB W HX IMPEBpaIICHUI:
O3HaKOMJIEHHE ¢ o00pa3laMM NPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,

m1acTMaccC, Kay4yKoB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U PC3HHbI

11 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeaneCKI/Ie OCHOBBI XMMHH

1.1

Xumuueckuil sneMeHT. AtoMm. Sapo aroMa, H30TONBL.  DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCcKre YPOBHH, MOyPOBHU. ATOMHBIE opOuTany, s-, p-,
d-snemenTbl. OCOOCHHOCTH pAaCIpEesIeHUs] 3JIEKTPOHOB IO OpOUTAISM B
aTOMax JIEMEHTOB MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS] KOHPUTYpALIHS

aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepmoanyeckas cucTeMa XMMUYECKHUX JIJIEMEHTOB
HA.N. MenneneeBa. CBs3b MNEepHOIUYECKOTO 3akoHa U llepmoamyeckoii
CHUCTEMBbI XUMHUUYECKUX dJ1eMeHTOB [[.M. MeHeneeBa ¢ COBpeMEHHOM Teopuei
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMCTB XHUMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTBIX U CIOXKHBIX BEIIECTB MO TPYIIaM U

nepuoaam. 3HadcHUE NepruoaANYCCKOro 3aKOHa B pa3BUTHU HAYKU




1.3

CrpoeHne BemiecTBa. XuMHUYecKas CBsI3b. BHIbl XUMHYECKOH CBS3H
(xoBaJIeHTHAsi HEMOJsIpHAs W TOJIApHAs, MOHHAsA, MeTayinueckas). VOHBI:
KaTHOHbI W aHMWOHBI. MeXaHU3Mbl 00pa30BaHUS KOBAJICHTHOW XHMHYECKOM

cBs31 (OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b

1.4

BaneHTHOCTS. aﬂeKTpOOTpI/IHaTeJILHOCTB. CrelneHb OKUCIICHUS

1.5

BemectBa  MOJIEKYJISIPHOTO U HEMOJIEKYJSPHOIO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. [HUMBl KPUCTAIUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBa BENIECTB OT THUIMA KPUCTAUIMYECKOW PEIIETKHU.
[TonsTe o nucnepcHbIX cucTeMax. VICTHHHBIE W KOJUIOWJHBIE PACTBOPBHIL.

MaccoBas m0J1s BEIleCTBa B pacTBOpC

1.6

Knaccudukamms HEOPraHUYECKUX COEJTMHEHUH. Howmenknartypa

HCOPraHN4YCCKUX BCIICCTB

1.7

Xumuuaeckass — peaknusa.  Krmaccudukanus — XUMHYECKHMX — peakuuid B
HEOPraHWYeCKOM M OpPraHMYeCKOM XHUMHUHU. 3aKOH COXPaHEHUs MacCChl
BEIIIECTB, 3aKOH COXPAHECHUS U MPEBpalICHUS JSHEPIHUM IPU XUMHUYECKHUX

peakuuiax

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

O6paTI/IMI:>Ie pcaKknuu. XHUMHUYECKOE paBHOBECHUC. cDa.I(TOpI:I, BIMAKOIIKE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

:‘)J'ICKTpOJ'II/ITI/ILIeCKaH JUCConalms. CunnHblEe U crna0ble QJICKTPOJIUTHI. Cpez[a
BOJOHBIX PpPaCTBOPOB BCHICCTB: KHCIIAS, HeﬁTpaﬂLHaﬂ, menoyHas. Peaknuu

HOHHOT0 00OMEHa

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKknuun

Heopr AHNYCCKasAd XUMHUA

2.1

Hemerannel. Ilonoxkenme HemeramnoB B Ilepuonnueckod  cucreme
xuMudeckux daeMeHToB [[.M. MeHnneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
Ou3nyecknue CBOMCTBA HEMETAJUIOB. AJLJIOTPONHUS HEMETAJJIOB (Ha MpuMepe

KHUCIIOpOJIa, cephl, hocdopa u yriaeposaa)

2.2

XWMHYECKUE CBOMCTBA BAXKHEWIINX HEMETAUIOB (TAJIOT€HOB, CEphI, a30Ta,
dbochopa, yriaepoga W KpeMHHS) M HUX COCIMHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPIKAIIUX KHUCIIOT, BOJOPOJIHBIX coeAuHeHui). I[IpuMeHeHue

BaKHEMIIIMX HEMETAIIOB U UX COCAUHEHUI
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Mertamibl. [lonoxxkenne meramioB B Ilepuognyueckoil cucremMe XUMHUYECKHX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJICKTPOHHBIX

o0oyoyek aToMoB MeTayuioB. OOmme (¢u3nyeckue CBONCTBA METAJIOB.




CIu1aBel METaJIOB. QHGKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaHpH)KeHI/II\/’I MCTAl1JI0B

24

XUMHYEeCKUEe CBOWCTBAa Ba)XHEMIIMX MeTa/NIOB (HATpHi, Kaiuil, KaJbLuH,
MarHui, aJlOMUHHMA, IIUHK, XPOM, JKeJIe30, MeJlb) U UX coeauHeHuid. Oomue

CIIOCOOBI MOJIYUYCHUA MCTAJIOB. HpI/IMCHeHHe MCTAJ1JIOB B 6BITy H TCXHHUKE

2.5

I'emetnueckass CBs3b HCOPraHM4YCCKUX  BCHICCTB, [MPUHAJICKANINX K

Pa3JIMIHBIM KilaCCaM

XUMUS U )KU3HD

3.1

Pons xuMum B oOecrieueHUH IKOJOTHYECKOHM, dHEPTeTHUYECKOW W THIIECBOU
0€30MMacHOCTH, Pa3BUTUN MEAUIMUHEI. [[OHATHE O HayYHBIX METO/IaX MO3HAHUS

BCIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

[IpencraBnenuss o0 0OmUMX HAy4YHBIX MPUHLUIAX  [POMBIIUIEHHOTO
MOJTyYeHUs] BaKHEHIINX BemlecTB. YeIoBeK B MUpPE BEIIECTB M MaTepUaJIOB:
BaKHEHUIIINE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKIIMOHHBICE MaTepUabl,
KpacKH, CTEKJIO, KepaMHKa, MaTepHalibl IJisl AJIEKTPOHUKH, HAaHOMAaTepUabl,

OpraHMYECKHUE U MUHEpAIbHbIE YI00PEHUS
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Xumus u 300pPOBLEE 4YCIIOBCKA: IIpaBUJIa MCIIOJIB30BAaHUA JICKAPCTBCHHBIX
nperuaparoB, IIpaBUJIa 0€30IaCHOTO HCIIOJIb30BaHUs nperapaToB OBITOBOM

XHMHH B IIOBCETHEBHOM KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus. 10 knacc. I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.
AxknmonepHoe oomectBo «M3aarenberBo «IIpocBemenne»

I'.E.Pym3utuc, ®@.I'.®Oenpaman. Xumus. 11 knace

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

A.M.Panenxuii. Xumus. Jnnakruaeckuit marepuan 10-11 kimaccer

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

www. I september.ru

https://resh.edu.ru

https://uchi.ru



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HanmenoBanue
pa3aesioB U TeM
NporpamMmbI

KoaunuecTBO 4acoB

KonTpoJbubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paszpnen 1. Teopernueckue 0CHOBBI OPraHMYECKON XMMHUH

1.1

IIpenmer
OPraHUYeCKOM
xumnu. Teopus
CTPOEHHUS
OpraHUYEeCKUX
coenuHeHui A. M.
bytneposa

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/a9f3d191

Hroro no pazgeny

Pa3znea 2. YrieBoaopoanbl

2.1

IIpenenbubie
YIJIEBOJOPOABI —
aJIKaHbI

bubmuoreka [JOK
https://lesson.edu.ru/lesson/a9f3d191

2.2

Henpenensusbie
YIJIEBOJOPOBL:
AJIKEHBI, AJIKaJINCHBI,
AJIKUHBI

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/a9f3d191
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Apomarndeckue
YTIE€BOAOPOAbBI

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/a9f3d191
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IIpuponusie

24 HCTOYHUKHU 3 | bu6mmorekxa [JOK
' YIJIEBOAOPOIOB U UX https://lesson.edu.ru/lesson/a9f3d191
nepepabdoTka
Hroro no pasneny 18

Pasnen 3. Kuciiopoacoaep:xamniue opranudeckue coeIuHeHNsI

bu6mmoreka [JOK
3.1 . D 6
Crmpter. denon https://lesson.edu.ru/lesson/a9f3d191
AJTBIETHIBL.
39 KapOonoBsie 10 bubnuorexa [IOK
' KHACIOTHI. CII0KHBIE https://lesson.edu.ru/lesson/a9f3d191
3huUpsI
Bbu6mmoreka [JOK
3.3 v 5 2
[IICBOJIBE https://lesson.edu.ru/lesson/a9f3d191
Hroro no pazgeny 21

Pa3nen 4. A3oTcoaep:kammue

OpPraHunvYeCKue COCAUMHECHUS

AMUHEL
bu6mmoreka [IOK
4.1 AMUHOKHCIIOTEI. 7
https://lesson.edu.ru/lesson/a9f3d191
benku
Hroro no pasneny 7

Paspnen S. BoicokoMoJIeKy I pHbIE COeIUHEHUS

5.1

IInacTmaccsrl.
Kayuyku. Bonokna

14

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/a9f3d191
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Hroro no pasneny

14

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KIJACC

HaunmMmenoBanue

KoanuyecTBO 4acoB

Ne JIeKTPOHHBIE (HH(POBHIE)
pa3aesioB H TeEM KonTtpoasnsie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NpOrpamMmel padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
CrtpoeHne aTOMOB.
[Tepnonnueckuii 3aKoH bubmmoreka [JOK
11 u [lepuonnueckas g https://lesson.edu.ru/lesson/20bldf2e
' CHCTEMa XUMHUYECKHX
anemenTtoB /[. U.
Menneneena
CtpoeHue BemiecTsa. bub6nuoreka [IOK
1.2 MHuoroo6pasue 8 https://lesson.edu.ru/lesson/20b1df2e
BEIIIECTB
bu6mmorexa [IOK
1.3 XUMHUYECKUE PEAKIIUN 15 1 1 https://lesson.edu.ru/lesson/20b1df2e
Hroro no pazgeny 31
Pasnen 2. Heopranuyeckasi Xumust
bu6mmoreka [IOK
2.1 Mertainbl 15 1 https://lesson.edu.ru/lesson/20b1df2e
bu6mmorexa [IOK
2.2 Hemertamnnsr 10 1 1 https://lesson.edu.ru/lesson/20bldf2e



https://lesson.edu.ru/lesson/20b1df2e
https://lesson.edu.ru/lesson/20b1df2e
https://lesson.edu.ru/lesson/20b1df2e
https://lesson.edu.ru/lesson/20b1df2e
https://lesson.edu.ru/lesson/20b1df2e
https://lesson.edu.ru/lesson/20b1df2e
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https://lesson.edu.ru/lesson/20b1df2e

CBs13b HEOPraHUYECKUX bubnnorexa [JOK
2.3 1 OPTraHUYECKHUX 5 https://lesson.edu.ru/lesson/20b1df2e
BEIIIECTB
Hroro no paszneny 30
Pa3znen 3. Xumus v :Ku3Hb
bu6nmoreka [IOK
3.1 XuMUS U )KU3Hb 7 https://lesson.edu.ru/lesson/20b1df2e
Hroro no pasneny 7
OBUIEE KOJIMYECTBO 68
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ITIOYPOYHOE INTAHUPOBAHUME

Hpuaoxenue Nel

10 KJIACC
KoauuecTBO yacon
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie | Ipakruueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThbI
IIpeameTr opranndecKon
peit i P bubmuoreka [JOK
1 XUMUH, €€ BOBHUKHOBEHHE, 1 02.09.25
https://lesson.edu.ru/lesson/a9f3d191
pa3BUTHE U 3HAYCHUE
) Oprannydeckue BEIecTBa, 1 03.09.25 bubmmoreka [JOK
UX 0COOEHHOCTH . https://lesson.edu.ru/lesson/a9f3d191
Teopust crpoeHus
OpraHUYEeCKUX
P . bubmuoreka [JOK
3 coenuHeHUN A. M. 1 09.09.25
. https://lesson.edu.ru/lesson/a9f3d191
bytneposa, €€ OCHOBHBIE
MTOJIOKECHUS
bu6moreka [JOK
4 CtpoeHne aToma yriepojia 1 10.09.25
p yriepon https://lesson.edu.ru/lesson/a9f3d191
5 BanentHoe cocrosinue 1 16.09.25 bubmuoreka [JOK
aToMa yriepoja T https://lesson.edu.ru/lesson/a9f3d191
IIpencrapnenue o
6 KJfaCl([ZI/I(I)I/IKa uu 1 17.09.25 bubmmorexa [TOK
H R https://lesson.edu.ru/lesson/a9f3d191
OpraHWYECKHUX BEIECTB
Homenkarypa bu6mmoreka [JOK
7 b 1 23.09.25 1
(cucremaTuyeckas) u https://lesson.edu.ru/lesson/a9f3d191



https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191
https://lesson.edu.ru/lesson/a9f3d191

TPUBHUAJIBHBIC HA3BAHU A
OpraHU4Y€CKUX BECIICCTB

CHUHTETHUYECKOT0 KayuyKa U

bu6nmoreka [JOK
8 H3omepus u ee BUIBI 24.09.25
p A https://lesson.edu.ru/lesson/a9f3d191
AJIKaHBI: COCTaB U
9 cTpocHHUe 30.09.25 bubmmorexa [TOK
p ’ . R https://lesson.edu.ru/lesson/a9f3d191
TOMOJIOTUUYECKHH Pl
I"'oMomnoru u n3oMepsnl Bbub6anorexa LIOK
10 P 01.10.25 nosmorexa 11
AJIKaHOB https://lesson.edu.ru/lesson/a9f3d191
MertaH u 3TaH —
11 IPOCTEUIIINE 14.10.25 br6morexa LOK
P o https://lesson.edu.ru/lesson/a9f3d191
MPECTaBUTEIN AJTKAHOB
12 AJIKEHBI: COCTE:B u 151025 bubmuorexa [JOK
CTPOEHHE, CBOMCTBA https://lesson.edu.ru/lesson/a9f3d191
I'omom0 30Me€ b K
13 MOJIOTY ¥ H30MEPBI 1.10.25 ubmmoreka [{O
AJIKEHOB https://lesson.edu.ru/lesson/a9f3d191
DTUIIEH U IPOIWIEH —
14 ocTeii E 22.10.25 bubmorexa LOK
OPOCTENIITH .10.
p https://lesson.edu.ru/lesson/a9f3d191
MPEJACTABUTENH AJIKEHOB
IIpakTuueckas padora Ne
15 1 l[;Ho e epeo ena 28.10.25 bubmorexa LOK
. JIYUYEHHE DTIIEHA U .10.
Y . https://lesson.edu.ru/lesson/a9f3d191
M3YUYEHUE €r0 CBOMCTB»
16 Ankanuensl. bytaauen-1,3 99.10.25 bubmmoreka [JOK
u MeTuiOyTaaues-1,3 o https://lesson.edu.ru/lesson/a9f3d191
Anxkanuensl. [lonyuenne b K
17 nkaguensl. [lomyuenun 04.11.25 ubmmoreka [{O

https://lesson.edu.ru/lesson/a9f3d191
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PE3UHBL

AJIKMHBL; COCTaB U

bu6mmoreka [JOK
18 0COOEHHOCTHU CTPOCHUS, 05.11.25
E) https://lesson.edu.ru/lesson/a9f3d191
TOMOJIOTUYECKHM sl
19 AneTuieH — npocTeimunii 111195 bubnuorexa [IOK
HPEJICTABUTEIL aJIKHHOB o https://lesson.edu.ru/lesson/a9f3d191
Brranciaenus mo 56 110K
noIMoTEKA
20 ABHCHUIO XMMHYECKOMN 12.11.25
yp https://lesson.edu.ru/lesson/a9f3d191
peakuuu
21 ApeHbl: OEH30J1 ¥ TOITYOJI. 02.12.25 bubmumorexa [IOK
TOKCHYHOCTH ApEHOB o https://lesson.edu.ru/lesson/a9f3d191
CsoiicTBa OCH30J1a U €T0 bu6mmorexa [IOK
22 03.12.25 3
TOMOJIOTOB https://lesson.edu.ru/lesson/a9f3d191
['eneTnueckas cBsI3b
TJIICBOJOPOJIOB, bu6mmoreka [{OK
23 y HOPOlt 09.12.25 3
NPUHAJIEKAMMX K https://lesson.edu.ru/lesson/a9f3d191
Pa3IMYHBIM KJlaccam
IIpupoaHBIE HICTOYHUKHI
YTJIEBOJIOPOIOB:
MPUPOHBIN T'a3 U bubnnoreka K
24 PHpOA 10.12.25 Ommorexa LO
MOy THBIC HE(DTSHBIC Ta3bl, https://lesson.edu.ru/lesson/a9f3d191
He(Th U MPOITYKTHI €€
nepepaboTKu
[IpupoHbIe HCTOYHUKH
bu6mmoreka [JOK
25 YIIIEBOAOPOOOB: 16.12.25 1

MPUPOJIHBII ra3 u

https://lesson.edu.ru/lesson/a9f3d191
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MOy THBIC HEPTSIHBIC Ta3bl,
HEPTh U POJTYKTHI €€
nepepaboTKu

KonrposnbHas pabora no

bu6mmoreka [JOK

26 17.12.25
pazaeny «YTaeBOgOpOIbI» https://lesson.edu.ru/lesson/a9f3d191
IIpenenbuble
OJIHOATOMHBIE CITUPTHI: bu6
27 A P 23.12.25 nommorexa HOK
METAHOJ U 3TaHO. https://lesson.edu.ru/lesson/a9f3d191
Bonopoanas cBsizb
[TonydeHue, XuMU4eCcKue BuG OK
. nonMoTexa
28 CBOICTBA MPEETbHBIX 24.12.25 a
https://lesson.edu.ru/lesson/a9f3d191
OJTHOATOMHBIX CITUPTOB
29 [IpuMeHeHue npeaenbHbIX 13.01.26 bubnnorexa [JOK
OJJHOATOMHBIX CIIMPTOB o https://lesson.edu.ru/lesson/a9f3d191
MHOroaToMHbI€ CIIUPTHI: BuG OK
noIMoTeKa
30 ATUJICHTJIUKOJIb U 14.01.26 1
https://lesson.edu.ru/lesson/a9f3d191
TIIALEPUH
31 CBoiicTBa U NpUMEHEHUE 50.01.26 bubnnoreka [JOK
MHOIOaTOMHBIX CITAPTOB o https://lesson.edu.ru/lesson/a9f3d191
DeHOoI: CTpOEHUE
1 MOJIEKYJIbI, PU3NIECKUE U 91,0126 bubnnoreka [JOK
XMUMHUYECKHE CBOWCTBA, R https://lesson.edu.ru/lesson/a9f3d191
MpUMEHEHHE
AnbJeruibl: BuG OK
noIMoTeKa
33 dbopmanbaerua u 27.01.26 1

areranbaerua. AeToH

https://lesson.edu.ru/lesson/a9f3d191
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CBoiicTBa U MpUMEHEHUE

bu6mmoreka [JOK

34 28.01.26
albJICTUI0B https://lesson.edu.ru/lesson/a9f3d191
OIHOOCHOBHBIE
15 npeneiabHbIe KapOOHOBBIE 03.02.26 bubnnorexa [JOK
KUCJIOTEL: MyPaBbHHAs U R https://lesson.edu.ru/lesson/a9f3d191
YKCyCHas
XUMHUYECKHE CBOMCTBA U
MIpUMEHEHNE
36 OpHOOCHOBHBIX 04.02.26 bubmorexa HOK
a R https://lesson.edu.ru/lesson/a9f3d191
MpeAeNIbHBIX KapOOHOBBIX
KHUCJIOT
[TpakTrueckas padota Ne
37 2 p«CBOfICTBZl Ia).CTBO a 10.02.26 bubmmorexa [TOK
' . p P R https://lesson.edu.ru/lesson/a9f3d191
YKCYCHOM KHUCIIOTBD»
CreapuHOBas ¥ OJICHHOBAs
KHUCJIOTEI, KaK Bbu6mmoreka [JOK
38 11.02.26 1
MPEACTABUTEIN BBICILIAX https://lesson.edu.ru/lesson/a9f3d191
KapOOHOBBIX KUCIIOT
Mpbuia Kak COJIM BBICIITUX
39 KapOOHO KHCIIO 17.02.26 bubmorexa HOK
HOBBIX KHCJIOT, MX .02.
p . https://lesson.edu.ru/lesson/a9f3d191
Mololee AeicTBUE
CrnoxHnble 3(hUpbI Kak
40 IIPOU3BOIHBIE KAPOOHOBBIX 18.02.26 bubnuorexa [IOK
KucaoT. [uaponms A https://lesson.edu.ru/lesson/a9f3d191
CIIOXHBIX 3(pUpoB
Kupsl: rugponus, bu6mmoreka [JOK
41 p AP 03.03.26 1

MMPUMCHCHUC,

https://lesson.edu.ru/lesson/a9f3d191
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Ouonoruueckas poib
KUPOB

CHHTETUUYECKHE MOIOIIHE

bubmuoreka [JOK

42 04.03.26
cpencraa https://lesson.edu.ru/lesson/a9f3d191
YrieBodsl: COCTaB,
KJIaccuukanus.
bu6 OK
43 Baxxuermue 10.03.26 nosmorexa I
https://lesson.edu.ru/lesson/a9f3d191
MPEJCTaBUTENM: TJIFOKO3a,
bpykTo3a, caxapo3a
bu6 K
44 T'mroko3a 11.03.26 nomorexa O
https://lesson.edu.ru/lesson/a9f3d191
Onurocaxapuasl. b
45 pun 17.08.26 noamoteka [JOK
Caxapo3bl https://lesson.edu.ru/lesson/a9f3d191
46 Kpaxman u nemntonos3a kak 18.03.26 bu6mmoreka [JOK
MPUPOJTHBIE TTOTUMEPHI o https://lesson.edu.ru/lesson/a9f3d191
KonTponbnas padota mo
pazzaeny
«Kucnopoaconepkaiiue
P P bu6mmoreka [IOK
47 OpraHNYEeCKHE 24.03.26
https://lesson.edu.ru/lesson/a9f3d191
COEIMHEHN»/
Bceepocculickas
poBepoyHasi paboTa
OO0mmas xapakTepuCTHKa
a30TCOACpIKALIUX
bubnuoreka K
48 OpraHUYEeCKUX 25.03.26 1o

COEIMHEHUH /
Bcepoccutickas

https://lesson.edu.ru/lesson/a9f3d191
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poBepouHas paboTa

AMUHBI: METWIAMHAH U Bubnunoreka IIOK
49 31.03.26 1
AHWINH https://lesson.edu.ru/lesson/a9f3d191
AMUHEBL: CBOWCTBA U Bubnmoreka IIOK
50 01.04.26 ubsmorexa 11
[IPUMEHEHUE https://lesson.edu.ru/lesson/a9f3d191
benku xak npupoaHbie
51 BI:ICOKOMOJIGI;( ?ISIJIHLIG 14.04.26 bubmorexa [IOK
yJAp o https://lesson.edu.ru/lesson/a9f3d191
COEIUHEHUST
AMMWHOKHUCIIOTHI KaK
aM(poTepHbIe
OpraHu4yecKue Bubnunoreka IIOK
52 P 15.04.26 s
COCOUHEHUS, UX https://lesson.edu.ru/lesson/a9f3d191
OHMOJIOrMYECKOE 3HAUCHUE.
Ilentnael
benku: cBoiicTBa U UX Bbu6anorexa LIOK
53 21.04.26 1
OHMOJIOrMYeCcKOe 3HAUECHUE https://lesson.edu.ru/lesson/a9f3d191
HyxnenHoBEIE KUCIIOTHL. Bubnmoreka IIOK
54 4 22.04.26 1
JHK https://lesson.edu.ru/lesson/a9f3d191
Hyki1enHOBBIE KHUCIIOTHI. Bubnmoreka IIOK
55 Y 28.04.26 ubsmorexa 11
PHK https://lesson.edu.ru/lesson/a9f3d191
OCHOBHBIE TOHATUA XUMHUH
56 BBICOKOMOJIEKYIISIPHBIX 29.04.26 bubmorexa [IOK
. yp o https://lesson.edu.ru/lesson/a9f3d191
COEIUHEHUHN
OCHOBHBIE TOHATUA XUMHUH
bubanorexa IIOK
57 BBICOKOMOJIEKYJIIPHBIX 05.05.26 H

coequHenuii. IlmacTMaccel,

https://lesson.edu.ru/lesson/a9f3d191
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Kay4yKH, BOJIOKHA

Bbubmmoreka [JOK
58 CHHTETHYECKHUE 10 e 06.05.26
MHTCTHACCKHC HOTHMEPBI https://lesson.edu.ru/lesson/a9f3d191
Konpaencannonssie bu6mmoreka [JOK
59 12.05.26
noiauMepsl. [leHonnactsl https://lesson.edu.ru/lesson/a9f3d191
bu6mmoreka [JOK
60 Harypan i Ka 12.05.26
TYPAJILHBIH KayHdyK https://lesson.edu.ru/lesson/a9f3d191
bu6mmoreka [JOK
61 CHHTETUYECKHE KAYUYYKU 13.05.26
Iy https://lesson.edu.ru/lesson/a9f3d191
Bbub6anorexa IIOK
62 CHHTETUYECKHE BOJIOKHA 13.05.26 a
https://lesson.edu.ru/lesson/a9f3d191
IIpakTueckas padora
63 "Ppacr[o3HaBaHI/II; 19.05.26 Bubmorexa OK
| o https://lesson.edu.ru/lesson/a9f3d191
IJIACTMACC U BOJIOKOH
A3zoTtconepixalue
64 0 raHI/III{[eSKI/Iem 19.05.26 Bubmorexa OK
p o https://lesson.edu.ru/lesson/a9f3d191
coenuHenus. [lonumepst
Bbu6mmoreka [JOK
65 Buramunbl 20.05.26
https://lesson.edu.ru/lesson/a9f3d191
bu6mmoreka [JOK
66 depmenTsl. ['OpMOHBI 20.05.26
P P https://lesson.edu.ru/lesson/a9f3d191
bu6mmoreka [JOK
67 JlexapcTBa 26.05.26
P https://lesson.edu.ru/lesson/a9f3d191
Oprannyecka b K
68 praHuYecKas XHUMHS, 26.05.26 ubmmoreka [{O

YeJIOBEK U MpUpoa

https://lesson.edu.ru/lesson/a9f3d191
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OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68







