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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1o kypcy «JlaboparopHblii MpakTHUKYyM IO XHMHW» Ha YPOBHE CPEIHETO
OCHOBHOTO 00111ero 00pazoBanus paspadborana Ha ocHoBe DenepaibHOTO 3aK0oHA OT 29.12.2012 Ne
273-03 «O06 obpazoBanuu B Poccuiickoit ®Penepaunmn», TpeOoBaHMN K pe3yinbTaTaM OCBOCHUS
denepanbHON 00pa3oBaTeIbHON MPOrpaMMbl cpeaHero obmiero obpazomanus (DPOIT COO),
npeIcTaBICHHBIX B DeepanbHOM rocyaapcTBeHHOM obOpa3oBarensHoM ctanaapre COO, ¢ yaérom
Konnenumu mnpernonaBanus ydeOHOro mpeamera «XWMHsS» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickoit @enepannu, peann3yromnuX OCHOBHBIE 0Opa30BaTENbHBIC MPOrPAMMBI, H OCHOBHBIX
nonoxxeHnit «Crtparerun pasButusi Bocnutanus B Poccuiickoit ®@enepanuu Ha nepuox no 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumuyeckoe  oOpa3oBaHHMe,  IOJy4aeMO€  BBINYCKHHKaMH  00mieo0pa3oBaTesbHOM
OpraHu3aIliH, SBISIETCS HEOTHEMIIEMOW YacThI0 X 00pa3oBaHHOCTH. OHO CIY)KHT 3aBEPIIAIOIIAM
ATAINOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM ypOBHE KITFOUEBBIX [IEHHOCTEH, PUCYIINX
[EJIOCTHOM CHCTEME XHMHYECKOTO 00pa3oBaHHs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
npupobl, (HOPMUPOBAHHS MUPOBO33PEHUS M OOIIEH KYJIbTYPHI YEIOBEKa, a TAKXKE SKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M MPUPOIHON cpexe. Peanmsyercs Xxumudaeckoe
o0Opa3zoBaHue OOy4arONMXCsl HA yYPOBHE CPEIHEro oO0Iero oOpa3oBaHHs CpPEACTBAMU Yy4eOHOTO
Kypca «JlabopaTopHBIi TPAKTUKYM 110 XHMHW», COAEPIKaHUE M TIOCTPOCHHE KOTOPOTO OIPEIEIICHBI
B MPOTPaMMe TI0 XUMHH C YIETOM CrieM(DUKN HAYKH XHUMHH, €€ 3HAYCHHS B TIO3HAHUH TIPUPOIBI U
B MaTepHalibHOM J>KU3HU oOOmecTBa, a Takke ¢ Yy4€ToM OOMmMX IMeied W MPHUHIUIOB,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero oOmiero oOpa3oBaHHS B
Poccuiickoit @enepanuu.

XUMHS KakK 3JIE€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOYyI0 poJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUW HOBOM 0a3bl MarepuaibHOW KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(dhopMHUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIIJICHUSI, B CO3[JaHIE LEIOCTHOTO MpeAcTaBiIeHHs 00
OKPY)KaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (opMUPYETCsl B XMMUU Ha
OCHOBE NMOHMUMAaHHUSI BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHPa, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH O0JIACTSAMU IPUMEHEHUS .

TecHo B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HAYKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAa M *KU3HU KaKJIOTo 4JieHa
obmiectBa. CoBpeMeHHass XUMHUsSI KaK HayKa CO3UIaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTHIl
HaIpaBJieHa Ha pellleHre IM00aIbHBIX MPOo0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOIA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cootBerctBUM € OOmKMMH LENIMU W TPUHIMIAMH CpelHero oOmiero oOpa3oBaHuUs
coziepkanue Kypca «JlabopaTopHblii IPAKTUKYM MO XUMUUY» OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOLIEKyIbTYPHYI0  HOATOTOBKY  OOy4aromuxcs, HEOOXOIMMYHd UM i BbIpaOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICUIHOTO BKIIOYEHHUS B KHU3Hb COI[MYMa, MPOJOJDKEHUS
00pa3oBaHUs B pa3UYHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

Cocrapnstomumu 1o Kypca «OCHOBBI aHATUTHYECKON XUMHMM» SIBIAIOTCSA 0a30Bble KypChl —
«Opranuueckass xuMus» u «OOwas W HeopraHuyeckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM
COJIepKaHUsl KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOM HAayKu: CHUCT€Ma 3HAHMH MO HEOPraHW4ecKOH
XMMUH (C BKJIFOYEHHEM 3HaHMH U3 o0IIel XUMHUH) U opraHuyeckoi xuMuu. GopmMupoBaHue 1aHHON
CHCTEMBbl 3HaHMH NpPH HU3y4EHUH IpeaMeTa oOecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro
MHOT000pa3us BEIECTB Ha OCHOBE OOIINX MOHATHUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOIas U HeopraHmueckKas
XuMus» cHopMUpoBaHa B MPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MMOJAXOJa K H3YYCHHIO
yuyeOHOro Mmatepuana U OOYCIOBJICHA HUCTOPHUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUW Ha
ONPENENEHHBIX TEOPETHUUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHHM BEILECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKON TEOPUM CTPOEHUS OPraHMYECKUX COCIUHEHUH, a
Takke€ HAa YPOBHE CTEPCOXMMUUYECKHX M DJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIICCTB.
CBenennsi 00 M3ydyaeMblX B Kypce BEIECTBAX JAOTCS B Pa3BUTHU — OT YIJIIEBOJOPOIOB IO
CIIOXKHBIX OHMOJIOTMYECKH aKTUBHBIX COCAMHCHHH. B Kypce OpraHMYecKOW XWMHH TIOTYYar0T
pa3BuTHE CQHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOINEro 0O0pa3oBaHHS TIEPBOHAYAILHBIC
MIPEJICTABJICHUS] O XMMHYECKOW CBSI3U, KJIACCU(DMKAIMOHHBIX IMPHU3HAKAX BEIISCTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Ton HOBBIM yriioM 3peHHsT B mpeamere «XuMus» 0a30BOro YpOBHS paccMaTPHBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa30BaHUs TEOPETHUYECKUU MaTepual u
(haKTOJIOTHUECKUE CBENIEHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4YaCTHOCTU, B Kypce
«O0mmass 1 HeopraHWYecKas XHMHs» OOYJAIOIIUMCS TPEIOCTABISAETCS BO3MOXKHOCTH OCO3HATH
3HAYEHHE MEPUOJIUUECKOTO 3aKOHA ¢ OOIETEOPETUUECKUX U METOI0JIOTMYECKUX TTO3UIINM, TITy0xKe
MOHSATh UCTOPUUYECKOE U3MEHEHHE (DYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONICH 10 OOBSICHSIIOMEH 1
MPOTHO3UPYIOLIEH.

Ennnas cucteMa 3HaHUN O BaXXHEWIHMX BEIIECTBaX, UX COCTABE, CTPOEHUHU, CBOWCTBAX W
MPUMEHEHHH, a TAKKe O XUMHUUYECKHX PEAKIUAX, X CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomofiHsAeTCs B Kypcax 10 kimacca sneMeHTaMu COAEpKaHMsl, UMEIONUMHU KYIbTyPOJIOTHYECKUN H
MPUKIIATHON XapaKTep. JTU 3HAHUS CIOCOOCTBYIOT TIOHMMAHHUIO B3aMMOCBSI3U XUMHH C JIPYTUMHU
HayKaMH, PACKpBIBAIOT €€ poJib B TO3HABATEIBHOM M NPAKTUYECKON IEATEIBHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHUS K MPOIIECCy TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHUH XMMHH, MOMOTAlOT BBIMYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO
3HAYUMBIX MpoOjemMax, CBSI3aHHBIX C XHMHEHW, KPUTHUECKH OCMBICIUBATh HWHGOpPMALUI0 U
MPUMEHATh €€ I TMOIOJIHEHUS 3HAHWM, PENICHUs HMHTEJUIEKTYAJIbHBIX W 3KCHEPHUMEHTAIbHBIX
HCCIIeIOBATeNIbCKUX 3a7ad. B 1enom conepskanue yueOHOTo mpeamera «XUMHs JAHHOTO YPOBHS
W3YYEHUS OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy OOYHAIOLIUXCSI MUPOBO33PEHUECKON OCHOBBI IS
NoOHUMaHus (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepualibHOE E€IMHCTBO HEOPraHMYeCcKOro Hu
OpraHMYecKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB KX COCTaBOM U CTPOCHHUEM,
[TI03HABAEMOCTh NPUPOAHBIX SIBJICHUW IMYTEM HKCIEPUMEHTA U PEUICHUS MPOTUBOPEUUN MEXKIY
HOBBIMHU (PaKTaMM U TEOPETHUUECKUMHU NPEANOCHUIKAMH, OCO3HAHHME POJM XUMHH B PEIICHUU
9KOJIOTHUECKUX MpoOiieM, a Takke MpolsieM cOepekeHHs] DHEPTeTUYECKUX PECYPCOB, ChHIPHS,
CO3/JIaHUsI HOBBIX TEXHOJOTUM U MAaTEpPUAJIOB.

B nnane pemieHus 3a1a4 BOCIHUTAHUSA, Pa3BUTHS U COIUAIM3AIMH O0YYAIOUIUXCS TPUHSATHIC
[porpaMMoOil MO XUMHHM MOJAXOJbl K OIPEACNCHUIO COAECpKAaHUS U IOCTPOEHUs MpeameTa
npeaycMaTpuBaoT (OPMUPOBAHUE YHHBEPCAJIbHBIX YUEOHBIX JEHCTBHUI, HMEIOMIMX 0a30BOe
3HAYEHUE I PA3TUYHBIX BUJIOB JESATENLHOCTH: pelIeHHs MpobaeM, oMcKa, aHanu3a u o0paboTku
uHpopMaluY, HEOOXOAWMBIX Ui MPUOOPETEHHs] OMbITa MPAKTHUYECKONW M HUCCIIeNOBATENbCKOMN
JEeSATENbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XUMUHU.

B mpakTuke npenoaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO 00111ero o6pa3oBaHus, Tak 1 Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHHs, NPHU OIpPENEICHUH COJEPKaTEIbHOW XapaKTePUCTHKU
nened W3ydeHust TIpeaMeTa HalpaBlI€HUEM TMEPBOCTENEHHOM 3HAYUMOCTH  TPAJAWLIMOHHO
npu3Haércss  GopMupoBaHHE OCHOB XUMHUYECKOH HayKd Kak OOJIaCTH  COBPEMEHHOTO



€CTECTBO3HAHUS, IPAKTUUECKOM JIEATEIBHOCTH YEJIOBEKA U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOJAMYECKOW TOUKHM 3PEHHUS TAKOM IMOJXOJ K ONPEICJICHUIO LeNed H3yudeHHs
MpeAMETa SIBISETCS BIIOJHE ONPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHs TJIABHBIMU WENsMH H3y4eHus kypca «JlabopaTopHblit
MPAaKTUKYM 110 XUMHM» Ha 6a30BoM ypoBHe (10 —11 xi1.) siBisroTCs:

e (opmupoBaHHME CHCTEMBl XHMHUYECKUX 3HAHMM KaK BaKHEHIIEH COCTABIISIOIICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIFOUEBHIC IOHSATHUS,
(dbyHIaMEHTaIbHBIE 3aKOHBl M TEOPUU XUMHUH, OCBOCHHC S3bIKa HAYKH, YCBOCHUE H
MMOHMMAHHUE CYIIHOCTH JOCTYHNHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHUE C UCTOPUEH UX PA3BUTUSI M CTAHOBJICHUS,

e (opmupoBaHue W pa3BUTHE NPEICTABJICHUN O HAYYHBIX METOJAX MO3HAHHS BEIICCTB U
XUMUYECKUX PEeaKIMil, HEOOXOJAUMBIX ISl TMPUOOPETEHUS] YMEHHH OPHEHTHUPOBATHCS B
MHpE BEMIECTB U XUMHUYECKHUX SIBICHUH, UMEIOIIMX MECTO B MPHUPOJIC, B MPAKTUUECKON U
MMOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHHI U CIOCOOOB JIEATEIBHOCTH, CB3aHHBIX ¢ HAOIIOAEHUEM U 00BSCHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJICHUEM TMpaBWiI OE€30MacHOTO OOpamieHust ¢
BEI[ECTBAMHU.

Hapsiny ¢ stum, conmepkarenbHas XapakTepUCTUKa Iiefiell W 3aJay M3ydeHHus NpeaMera B
MporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU C HOBBIMU MPUOPUTETAMH B
cucteMe cpemHero oomero oOpazoBaHus. CerojHsi B MPEMOJaBaHUM XHUMHUHU B OOJIBIIEH CTENEHU
OTAAETCS MPEIMOYTCHHE MPAKTHIECKON KOMIIOHEHTE COACPKAHUS 00yUEHUs, OPHCHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHHMKA 00I1e00pa30BaTeIbHON OpraHu3alliy, BIaICIOIIEr0 He HAOOpOM 3HAHUH,
a (QYHKUMOHAIBHON TI'PAaMOTHOCTHIO, TO €CThb CHOCOOAMHM W YMEHHMSIMH AaKTHBHOTO MOJYYEHHS
3HAaHUU U NPUMEHEHUS UX B PEATIbHOM KU3HU JJIS PELICHHS IPAKTUYECKUX 3a7a4.

B cBs3u ¢ atuM npu u3ydeHun Kypca «OCHOBBI aHATMTUYECKON XWMHM» JTOMUHUPYIOLIEE
3HaYeHHUE MPUOOPETAIOT TaKKUE LI U 33]a4H, KaK:

ajanrtanusi 00ydJaroluxcsl K yCJIOBUSAM AMHAMMYHO pa3BHBAIOIIErOCs MHpa, GOpMUPOBAHKE
WHTEJUJICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0o00pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATUIO T'PAMOTHBIX PEIICEHUM B KOHKPETHBIX >XMU3HEHHBIX CHUTYalHUsX,
CBS3aHHBIX C BELLIECTBAMU U UX IPUMEHEHHUEM;

(dbopMupoBaHHe Yy 00y4arOmUXCs KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH ), UMEIOIINUX
YHHUBEpPCaJbHOE 3HAUEHUE [UIS Pa3IMYHBIX BUAOB JAEATEIbHOCTU: pEUIeHHs MpoOseM, IMOHCKa,
aHanm3a U o0paboTku uHpOpManuK, HEOOXOTUMBIX JUIsI HMPUOOPETEHHs OMbITa ACSITEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XXHOE€ MECTO B IO3HAHUMM XHMHUHU, a Takke JUIsl OLEHKU C MO3ULHUN
9KOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHHUS BEUIECTB W XUMHUYECKHX IPOILIECCOB Ha
OpraHu3M 4YeJI0OBEKA U MPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEMH
oOyyaronuxcs: CHOCOOHOCTH CaMOCTOSATENbHO MPUOOpETaTh HOBBIE 3HAHWS 1O XUMHH B
COOTBETCTBUHU C >KM3HEHHBIMU TMOTPEOHOCTSMHU, HMCIOJIH30BaTh COBPEMEHHbIE WH(MOPMAIMOHHBIE
TEXHOJIOTUU JUTsl TIOWCKA W aHalu3a y4eOHON M Hay4YHO-MOMYISIpHON MH(OpPMAIMM XUMHYECKOTO
COJICpKaHUS;

(dhopMHUpOBaHHE U PA3BUTHE Yy OOYYAIOIIUXCS ACCOIIMATUBHOTO M JIOTUYECKOTO MBIIIICHHUS,
HaOM0aTeNIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOAUMBI, B YaCTHOCTH,
MIpU TJIAaHUPOBAHUU U IPOBEAECHUU XUMHUECKOTO SKCIIEPUMEHTA;



BOCITUTaHKE y OOydaronuxcs yOSKIEHHOCTH B TYMAaHHCTUYECKOW HANpPaBICHHOCTH XUMHH,
e€ BAXHOH pOJIM B PEIICHUH TIOOATBHBIX MPOOJIEM paIMOHATBLHOTO MPUPOAOIOIBE30BaAHNS,
MOTIOJTHEHHSI JHEPTeTUYECKUX PECypCOB M COXPAHEHHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJC U CBOEMY 3JI0POBBIO, a TaKKe MPHOOpETEeHUs
OTIBITA WCTOJB30BAHUS TONYYCHHBIX 3HAHUHN I MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYalUsX,
CBSI3AHHBIX C XUMHUYCCKUMU SBIICHHUSIMH.

B y4eOHOM mmaHe OCHOBHOTO 0o0mIero oOpa3oBaHus Kypca «JlabopaTopHBI MPaKTUKYM TIO
XUMHAM» 0a30BOTO YPOBHS BXOJUT B COCTaB TNpeaMeTHONW obnactu «EcTecTBeHHO-HaydHBIC
MIPESIMETHIY.

OO1mee 9mcIo0 YacoB, OTBEASHHBIX JIJISI U3YUCHUS XMMHH, Ha 0a30BOM YPOBHE OCHOBHOTO
obmiero oopazoBanusi, coctapiseT 68 dacos: B 10 kitacce — 34 gaca (1 gac B Henenio), B 11 kimacce —
34 gaca (1 gac B HeZeIIO).

IleneBbie MPUOPUTETHI HA YPOBHE CPETHET0 00IIEr0 00pa3oBaHus
> OTBIT JIeJI, HAIPABJICHHBIX Ha 3a00Ty O CBOCH CEMbE, POJIHBIX U OJTU3KHX;
> TPYAOBOU OIBIT, OIBIT YIACTHSI B TIPOU3BOJICTBCHHOM MPAKTHKE;
> OTBIT JIeJI, HAlIPABJICHHBIX HA I0JIb3Y CBOEMY POJHOMY TOPOJY WIIH CElTy, CTpaHe B IIEJIOM,
OTIBIT JICATEIHLHOTO BEIPAKEHUS COOCTBEHHOW TPaKIaHCKOH TIO3HIIHH;
>  OTBIT IPHUPOIOOXPAHHBIX JCI;
> OTBIT Pa3pEIICHHS BOSHUKAIOMINX KOHMIMKTHBIX CUTYallU{ B IITKOJIBI, IOMa HJTK Ha YIUIIE;
> ONBIT CaMOCTOSITCIGHOTO MPUOOPETCHHS HOBBIX 3HAHUH, TPOBEICHUS  HAYYHBIX
HCCIIEIOBAaHUM, OTIBITA TPOECKTHOM JIEATEIIbHOCTH;
> OTBIT U3YyUEHUS, 3AIUTHl ¥ BOCCTAHOBJICHUS KYJIbTYPHOTO HACICAUS YCIIOBEYECTBA, OIBITA
CO37aHMsI COOCTBEHHBIX ITPOU3BEICHUH KYIbTYPHI, OTIBITA TBOPYECKOTO CAMOBBIPAYKEHHS;
> OIBIT BEJACHUS 3J0POBOT0 00pa3a KU3HU U 3a00ThI O 30POBBE IPYTHX JIIOJIEH;
> OIBIT OKa3aHUs TOMOIIM OKPYKAIOIIMM, 3a00Thl O MalbllaX WM TOXHWIBIX JIIOJX,
BOJIOHTEPCKOTO OIBITA;
> OIBIT CAaMOTIO3HAHMSI M CaAMOAHAJIM3a, OMBITa COIMAILHO MPUEMJIEMOTO CAMOBBIPAKEHUS U
camopeanu3ali.
PabGovass mporpammMa mo y4eOHOMY TMpEaMETy «XUMHUS» Ha YPOBEHb OCHOBHOTO OOIIEro
oOpa3oBaHHUsl COCTaBJeHa C Yy4yeToM pabodeil MporpaMMbl BOCHUTaHUS. BocmnurarenbHbIN
MOTEHIIMAJ JAHHOTO y4eOHOTO MpeaMeTa 00eCeunBaeT pealn3alnio OJaronpusaTHBIX YCIOBUN IS
pPa3BUTHUS COLMAIbHO 3HAUYMMBIX OTHOILIEHHM OOy4aromuxcs M TpPekIe BCEro LIEHHOCTHBIX
OpPUEHTHUPOB (1IENIEBBIX MTPUOPUTETOB):

COJEPXAHUE OBYYEHUS
Knacc 10
OPTAHNYECKAS XUMUSI

TeopeTnyeckue 0CHOBbI OPTaHMYECKOH XUMHUH

[Ipenmer opraHuyYeckoil XUMUH: €€ BO3HUKHOBEHHUE, PA3BUTHE W 3HAYCHHE B TOJYYCHUU
HOBBIX BEIIIECTB U MaTepHalioB. Teopus cTpOCHUs OpraHnvecKux coeanHeHunii A. M. byrieposa, eé
OCHOBHBIE TOJIOXKEeHHS. CTPYKTypHBbIE (POPMYJIBI OPraHUYECKUX BEIIECTB. ['OMOJIOTHS, H30MEpHs.
XuMHUYECcKas CBSI3b B OPraHMUYECKUX COCAMHCHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiacCH(PUKAIMU OpPraHMYECKUX BellecTB. HoMEeHKIIaTypa OpraHu4ecKux
COCJIMHEHUH (CHCTEeMAaTHYECKas) ¥ TPUBHAJIbHBIC Ha3BAaHHUS BAXHEUIINX MPEJCTABUTENICH KIIacCOB
OpPraHUYeCKUX BEIICCTB.



OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEUIECTB M MX IPEBPALLEHUN: O3HAKOMIIEHHE C
o0Opa3liaMyi OpPraHWYEeCKHUX BEIIECTB M MaTepHalaMd Ha UX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BELIECTB, HAONIOIEHUE U ONIMCAHUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLECHUIO
OpraHUYeCcKUX BEIIECTB MIPU HarpeBaHuM (IUIaBJIeHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMM psA. MeraH M 3TaH — MpPOCTEHIINE
MIPE/ICTAaBUTENN AJKAHOB: (PU3NYECKHE U XMMHUUYECKUE CBOMCTBA (pPEaKLMU 3aMELEHUsI U TOPEHHUS),
HaX0XJIEHNUE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUHN psil. DTUIEH M IPONWIEH — MPOCTEUIINe
MIPEJICTABUTENIN QJIKEHOB: (U3MYECKUe M XMMHUYECKHME CBOWCTBA (peakuuu TUAPUPOBAHUS,
raJIor€HUPOBAHUS, TUJIPATALlUU, OKKCIEHUS U MOJIMMEPU3ALIUN), TOJIyY€HUE U IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHHe, BaKHEUIINE XUMUYECKUE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3HUHBI.

AJNKHUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOTHYECKUM psisl. ALETHIIEH — MPOCTEHIINI
MIPE/ICTaBUTENb AJKMHOB: COCTaB, CTPOEHUE, (U3NYECKME U XUMHYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, FaJOreHUPOBAHUS, TUAPATAIIH, TOPEHMS] ), IOJTyYEHHE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (pEakIuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIyu€eHHE U TNpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuyeckue cOUCMBA (peaKyuu 2anio2eHUposanus U HUMpOGAHUs), NOLYYEHUe U
npumernenue. TokcuyHOCTh  apeHoB. ['eHeTmyeckass CBSI3b  MEXIy  YIVIEBOJOPOJAMHU,
MPUHAUISKAITUME K Pa3IMYHBIM KJIaccaM.

[Ipupoanble UCTOYHUKHU YrieBOJOpoaAoB. IIpupoaHblii ra3 U momyTHble HEQTSHBIE Tra3bl.
Hedtp u e€ nmpoucxoxaenue. CriocoObl mepepaboTKi HEPTH: TTEPETOHKA, KPEKUHT (TEPMUUYECKUM,
KaTaJIMTHYeCcKuil), mupoau3. [IpoaykTel mepepaboTku HeTH, UX IPUMEHEHHUE B POMBIIIIEHHOCTH
u B ObITy. KaMeHHBIN yTrosb 1 IpoyKThl €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YCHHs BEIIECTB M MX IPEBPALICHUN: O3HAKOMIICHUE C
oOpa3uaMu Iu1acTMace, KaydyykoB M pe3uHbl, koiuiekuuu «Hepts» n «Yroawy, MoaenupoBaHue
MOJIEKYJ YIJIE€BOJOPOJOB M TaJIOTEHONPOU3BOJHBIX, IPOBEACHUE IPAKTUYECKOH pPaboThI:
IIOJIy4YEHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruncienus no ypaBHeHUIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BElIECTBA WM MPOJIYKTa PEeaKluy 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme opranndeckie COeAHHEHUs!

[IpenenpHble OJHOATOMHBIE CHMPTHI. MeTaHOJN M 3TaHOJ: CTpOEHHUE, (u3NYecKue u
XUMUYECKHE CBOMCTBa (peakUuu C AaKTUBHBIMM MeETaJlyIaMd, TaJOr€HOBOJOPOJAMHU, TOPEHHE),
IIpuMeHeHne. BogopoiHble CBSA3M MEX1y MOJIEKYJIaMH CIIUPTOB. J[eficTBHE METaHOIa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBEKa.

MHOroaToMHble CHHMPTHL. OTWUJIEHIVIMKOJIb U TJIMLUEPUH: CTpOeHHue, (uzndeckue u
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU METAIJIaMM, KaueCTBEHHAsl peakiys Ha
MHOTOAaTOMHBbIE cnupThl). JleficTBue Ha opraHu3m denoBeka. llpumeHeHue riMIepuHa U
STUJICHTJIUKOJIS.

®deHoJI: cTpOeHHE MOJIEKYJIbl, (PU3NYECKUEe U XMMUYecKkue cBoiicTBa. TokcHYHOCTH (peHoa.
[Tpumenenue deHomna.




Anpnerunpl U kemowuvl. DopManbaeTHiA, AaneTANBIACTHA: CTpOeHUE, (usnyeckue u
XMMHMUYECKHE CBOHCTBAa (peakuMM OKHCJIEHMSI M BOCCTAHOBJICHHUS, KayeCTBEHHBIE pEaKLUM),
[IOJIyYE€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE NPEJENIbHbIE KApOOHOBBIE KUCIOTHI. MypaBbHHAs M YKCYCHasi KHCIOTBHI:
CTpoeHue, PU3NYECKUe U XMMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIME IS KiIacca KUCIOT, PEaKIHs
sTepuHKaNMM), TOJNydeHne | mpuMeHeHne. CTeapuHOBass W OJEMHOBAas KHCIOTHI Kak
IIPEJICTABUTENN BBICHINX KapOOHOBBIX KHMCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JENUCTBHE.

Cnoxnele >(upbl Kak MPOWU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MOpOsM3 CIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KHPOB.

VYrineBojpl: coCTaB, KiacCU(PUKALUA YIJIeBOAOB (MOHO-, TU- U Mojucaxapuabl). ['nmoko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTHM CTPOEHHS MOJIEKYINbl, (PU3MYECKHE W XHUMHUYECKHE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaoM meau(ll), okucneHne aMmmMuadyHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAXOXJICHHUE B TPHUPOJIC, NPUMEHEHHE,
ouonoruyeckas poiib. Dotocunres. PpykTo3a Kak H30MEp IIIFOKO3BI.

Kpaxman u nemmtono3a kak HmpupojHble nosuMepbl. CTpoeHHe Kpaxmaja M ILEJUIIOJIO3bI.
duznyeckue U XMMHUYECKHEe CBOMCTBA Kpaxmaina (TUIpOoJIu3, KaueCTBEHHAs peakilus ¢ HOJIOM).

DKCIepUMEHTAIbHBIE METOAbl H3YyYEHHUs BEIIEeCTB M MX [MpEeBpalleHHil: MpoBeIeHuE,
HaOJI0/IeHNE U ONMCaHUe JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE CIHUPTOB, KAUYECTBEHHbBIE PEaKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcieHHe dTaHoja okcugoMm Meau(Il)), MHOroaroMHeIX CHUPTOB
(B3aumMogeiictBue riunepuHa ¢ ruapokcuaoM Mmenu(ll)), ampaernnoB (okucieHHE aMMHAYHBIM
pactBopom okcuga cepedpa(l) m rumpoxcumom memu(Il), B3auMozaeiicTBHEe Kpaxmaia ¢ HOJIOM),
MPOBEACHUE TPAKTUICCKOMN pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuérHpie 3amaun.

Bbruncrenus no ypaBHEHHIO XUMUYECKOM peakiuu (Maccel, 00bEMa, KOJIMUYECTBA UCXOAHOTO
BEIECTBA WM MPOJIYyKTa PEeaKLMy 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoaeprkalie OpraHn4ecKue CoeMHEHMSI.

AMMHOKHCIOTBI Kak aM(OTepHble OpraHudeckue coeluHeHus. Ou3nveckue U XUMHUECKUe
CBOMCTBA aMHHOKUCIOT (Ha @puUMepe IUIMIMHA). buojoruueckoe 3HAYEHHE aMUHOKHCIOT.
IlenTnael.

benku Kak nOpuUpOJHBIE BBICOKOMOJIEKYIISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpeTU4Has CTpPyKTypa OenkoB. XHMMHYECKHE CBOICTBa O€NKOB: T'HAPOJIM3, JEHATypauus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

OKCIepUMEHTAJIbHbIE METO/bl M3YYEHHUs BEIEeCTB M MX MpeBpalleHuil: HaOmoJIeHue u
ONHCAaHUE AEMOHCTPALMOHHBIX ONBITOB: JA€HATypalusi OENKOB MpU HAarpeBaHHUM, LIBETHbIE PEaKIMH
OETKOB.

BbicokoMoieKkyIsIpHbIE COeNHEHH

OcCHOBHBIE TIOHATUS XHUMHH BBICOKOMOJIEKYJSIPHBIX COEAWHEHHH: MOHOMED, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb NOJUMEPHU3ALNH, CPEAHSA MOJEKYIspHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — TIOJMMEPU3ALMs U IOJUKOHACHC AL

OKCIIEpUMEHTAIBHBIE METOJbl M3Y4YEHMsI BEUIECTB M MX IPEBPALLEHUIN: O3HAKOMIIEHHE C
o0pa3iaMu NpUpPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanus MeXNnpeaMETHBIX CBA3CH NpU U3ydyeHUM opraHuyeckol xumuum B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATHUH, TaK U
MIOHATHUM, SABJISIOLUIUXCA CUCTEMHBIMU Il OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHS,
aHauu3, CHUHTE3, Kiaccu(uKanusi, MEePHOAUYHOCTb, HAOIIOACHUE, H3MEPEHHE, SKCIEPUMEHT,
MOJEITUPOBAHUE.

®duznka: Marepusi, JHEprusi, Macca, aToM, AJIEKTPOH, MOJIEKYyJa, SHEPreTHYECKU YpOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3MUYECKHE BEIMYMHBI M €AUHUIBI UX
U3MEpPEHUs.

buonorusi: kimerka, opranm3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHuszMe, (OTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BemeCTBa (OCIIKH, YIIIeBOIbI, XKUPHI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.

TexHosorust: NuIEeBbIE TPOAYKThI, OCHOBBl PAallMOHAILHOTO MUTAHMSI, MOIOIIME CpPEACTBa,
JIEKapCTBEHHbIE M KOCMETHYECKHE INpenapaThl, MaTepuanbl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHU

XuMUYecKuil aneMeHT. AToM. Sapo aroma, U30TONbBL. JEKTPOHHAsE 00OJIOYKA.
DHepreTUyeckre ypOBHH, MOJAYPOBHH. ATOMHBIE OpOHTa M, s-, P-, 0- amementsl. OcoOCHHOCTH
pacrpeiefieHds dJEKTPOHOB IO OpOMTAIsIM B aroMax JJIEMEHTOB TEPBBIX YETHIPEX IMEPUOIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepuonuueckuii 3akoH u Ilepuommueckass cucrema Xxumudeckux osnementoB JI. .
MenneneeBa. CBs3b NEPUOIUUECKOTO 3aK0oHA U [lepronyueckoil CUCTEMbI XUMHYECKUX JIEMEHTOB
J. 1. MengeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CII0XKHBIX BEIIECTB 110 I'PYyIIaM 1
nepuoaaM. 3Ha4yeHue NePUOJUIECKOTO 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBS3b. Bujpl XuMudeckol cBsi3u (KOBaJCHTHas
HEeMoJIApHas W TMOJspHas, HOHHAs, MeTalinueckas). MexaHu3mbl 0Opa3oBaHHUS KOBaJEHTHOMN
XUMHUYECKON CBS3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIM). BomopomHas cBsi3b. BalleHTHOCTS.
DneKkTpooTpULATEeNbHOCTh. CTeneHb OKUCIIeHNs. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BelllecTBa. THMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o mucnepcHblx cucremax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHuueckux coequHeHuil. HomeHknatypa HeopraHMYeCKUX BEIIECTB.
I'eneTnueckas CBsI3b HEOPraHUYECKUX BELIECTB, MPUHAAIEKAIUX K PA3TUYHBIM KJIaCCaM.

Xumuyeckas peaknus. Kriaccudukamust XMMUYECKUX peakUuid B HEOPraHUYECKOW W
OPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHMsS] MAcCChl BEIIECTB, 3aKOH COXPAHEHMS W TpPEBpALICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT pa3IHuUHBIX (QakTopoB. OOpaTUMbIE pEaKIUH.
Xumnueckoe paBHoBecue. DaKTOpbl, BIMSIOUIME HA COCTOSHHE XUMHUYECKOIO pPaBHOBECHSL.
[Tpunnun Jle [Hlartense.



OnexrponuTtnueckas aucconnanus. CuibHble W ciabble 3aekTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAs, HEUTpaJIbHAsl, IETOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHUS BEIIECTB M HUX MPEBPALICHUN: JIEMOHCTpAIHs
tabmun, «[lepuonmyeckas cucrema xumuueckux siemeHtoB [I. WM. MenneneeBa», u3yueHue
MOJIEJIE KPUCTAUIMYECKUX pEmETOK, HaOMIOACHHE W OINHUCAHME JEMOHCTPAIMOHHBIX U
mab0paTOPHBIX OMBITOB (Pa3IOKEHHE TMEpPOKCHIAa BOAOPOJAa B TMPHCYTCTBHH KaTallM3aTopa,
OTpelieJICHuEe Cpeibl PacTBOPOB BEIIECTB C IMOMOINBI0 YHUBEPCAIHHOTO HHIMKATOPa, PEaKlUu
HOHHOIO OOMeEHa), NpPOBEICHHUE IPaKTUUYECKOM paboThl «BiusHue pa3nuyHbIX (QAKTOpOB Ha
CKOPOCTb XUMHUYECKON PEAKIINM».

Pacuérnpie 3amaun.

Pacuérel mo ypaBHEHUSM XMMHUYECKUX PEAKIUNA, B TOM YHCIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsi. [lonoxenue HemetaioB B [lepuogudeckoil cucreMe XMMUYECKUX DJIEMEHTOB
J. Y. MenneneeBa u OCOOCHHOCTH CTpoeHHs aToMoB. Dusmyeckue CBOWCTBA HEMETAJJIOB.
AmtoTponsi HeMETauIoB (Ha IPUMEpPE KUCI0poa, cephl, hochopa u yriaepoaa).

XUMHYECKHE CBOWCTBA BaXKHEHIIMX HEMETa/UIOB (TAJIOTEHOB, cephl, a3oTa, (docdopa,
yTIIepo/ia U KPEMHHUSA) U UX COCAUHEHUN (OKCHIOB, KUCIOPOACOEPKAMMUX KUCIOT, BOJAOPOIHBIX
COCTMHECHMUI).

[IpumeHeHre BaKHENIIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramnsl. [lonoxxenne Meramios B [lepuoanueckoi cucteme XuMHYeCKUX ieMeHToB JI. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHSI DIICKTPOHHBIX OO0OJIOYEK aToOMOB MeTaioB. OOmme
¢u3uveckue cpoiictBa MeTauioB. CIIaBbl METAUIOB. DJIEKTPOXUMUYECKUM PSJi HAMPSOKCHUM
METAJIIOB.

XWMHUYECKHE CBOWCTBA BAXXKHEUIINX META/UIOB (HATpUM, KaluWi, Kaablliid, MAarHUH,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O61ue crocoObl Noay4eHus MeTamioB. [IpuMenene MeTamioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METO/Ibl U3yYEHUsI BELIECTB U UX IIPEBPAILCHUI: U3yYEHUE KOJUIEKIINU
«MeTamisl U CIUIaBbl», 00pa3l0B HEMETAJIOB, PELICHUE SKCIIEPUMEHTANIBHBIX 33/1a4, HAa0JI0/IeHUE
U ONHCAHHE JIEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCUIA
QTIOMHUHHUS C paCTBOPaMH KHUCIIOT U LIeJI0OUel, KAUeCTBEHHbIE PeaKIIUK Ha KATHOHBI METAJJIOB).

Pacuérnbie 3amaum.

Pacuétbl Macchl BemecTBa Ui 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wik 00bEMY OJHOTO U3 YYAaCTBYIOUIUX B PEAKIUU BEIIECTB, pacu€Thl Macchl (00bEMa, KOTUYECTBA
BEII[ECTBA) MPOIYKTOB PEaKILMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XuMus 4 KA3Hb

Ponp xumuum B oOecrieueHUH SKOJIOTMYECKOM, SHEPreTHYeCKOM M MUIEBOM Oe30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.

[IpencraBienust 06 00X HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOTYYeHUs BaKHEUIINX
BEILIECTB.

UenoBek B MHpE BELIECTB M MAaTEpUaJOB: BaXKHEHIIME CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKIO0, KepaMuKa, MaTepuanbl Ui AIIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUYEeCKHE U MUHEPATbHbIEC yI0OpEHUS.



XuMHus UM 30pOBbE 4YEJIOBEKA: IPAaBHJIA MCIOIb30BAHMS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiia 0€30MacCHOTO UCTIOIB30BaHUS MIPENapaToB OBITOBOW XMMHUU B MOBCEIHEBHON KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMeTHBIX CBA3EH MPU M3ydeHUH OOIIel 1 HeopraHuueckoi xumuu B 11
KJIacce OCYIIECTBISICTCA Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMHU JUI OTJIEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mmre ecTeCTBEHHO-HAYUHbIE MOHATHS: HAaydyHbIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJU3,
CUHTE3, Kiaccuukauusi, MNEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, SIBICHUE.

®u3uka: MaTepus, SHEpPrHs, Macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HMOH, H30TOIl,
PaZAvoOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYEeCKUM YpOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTtHoe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHusM, D3KocucTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHosorus: XuMuU4ecKkasi MPOMBIIIJIEHHOCTb, METAJTyprys, MPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHuasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, UneBas IIPOMBIIIJIEHHOCTb,
(dapmalieBTHUECKask POMBIIUIEHHOCTh, IPOU3BOJACTBO KOCMETUUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JIEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOT M H.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne Kosn4yecTBo 4acoB
DJIeKTPOHHBbIE
HaumeHoBaHue
(ungposbie)
Il | pa3fejoB U TeM Koutpoabubl | IlpakTuyecku
Bceero oOpa3oBaTe/ibHbIE
/| mporpammbl e paGoThI e paGoThI
pecypcsl
n

Pa3znen 1. Teopernyeckue 0CHOBBI OPraHUYECKON XUMHH

[Ipenmer
OPraHu4ecKou
xumuu. Teopus
1.1 | crpoenus 3
OpPraHUYECKUX
coequHeHu A. M.
byrneposa

Utoro no pazneny 3

Paznen 2. YraeBogopoast

IIpenenbHble
2.1 | yrmeBoAgoOpoJbl — 2
AJIKaHBI

2.2 | HenpenenbHble 6 1




YIJICBOAOPOAbI:
AJIKCHBI, aJIKaAUCHBI,
AJIKMHbI

2.3

Apomaruyeckue
YTJIEBOJOPOIbI

24

[Ipuponusie
UCTOYHUKH
YTJIEBOIOPOJIOB M UX
nepepadoTka

Hroro no pazneny

13

Pa3znen 3. Kucinopoaconep:xaiue opranudeckue coeIuHeHHsI

3.1 | Cruptel. ®enon 3
AJperuanl.
3.9 KapGonossie 7 1
KuciIoThl. CI10KHEIE
3¢upsl
3.3 | VYruesoas 3 2
Hroro mo pazueny 13
Pa3znea 4. Azorconepskanue oprannyecKkue coeIuHeHus
AMWHEL.
41| AMHMHOKUCIIOTEL 3
benkn
Hroro mo pazgeny 3
Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS
51 IInacTmaccsl. 5
Kayuyku. Bosokna
Hroro mo pazgeny 2
OBILIEE KOJIMYECTBO
YACOB I10 34 3 2
I[TPOIT'PAMME
11 KJIACC
Ne KoanuyecTBO 4acoB
DJIEKTPOHHBIE
HaumenoBanmne
(uudgposbIe)
Il | Ppa3neyioB U TEM Kontpoubnsl | IIpakTnueckn
Bceero o0pa3oBaTe/ibHbIE
/| mporpammsI € paGoThI € paGoThl
0 pecypchl

Paznen 1. Teopernueckue oc

HOBbI XUMHH

1.1

CrpoeHue aToMOB.
[lepuonnueckuii 3aK0H

5




u Ilepuonnueckas
CUCTEMA XUMHUYECKUX
anemeHTtoB /1. W.
MenneneeBa

CrpoeHue BeniecTna.

1.2 | Mmsoroobpasue 5)
BEIIECTB
1.3 | Xumudeckue peakiuu 10 1
Wroro mo pazueny 20
Pa3nes 2. Heopranuveckasi Xumust
2.1 | Mertamisl 9 1
2.2 | Hewmerams 14 1
CBs13b HEOPraHUYECKUX
2.3 | ¥ OpraHUYeCcKHUx 4
BEIIECTB
Hroro no pazneny
Pazgea 3. Xumus v :KU3Hb
3.1 | XuMus v )KU3Hb 4
Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO 51 3
YACOB I10 ITPOT'PAMME
MNOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC
Kop | Daexrp
Konrp | J1ara pek | OHHBbIe
o Koax 0JIbHBI Tap | WHOpoB
uyec | e U ok | P€
o/ Tema ypoka TBO NMpPaKT o0pa3osB
. 4aco | HYECK || a aTejibH
B ne na Pa ble
padoTt KT pecype
bl H bl
1 IIpeamer opraHu4eCKON XUMUH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
2 Teopus cTpoeHMsI OpPraHMYECKUX COCIUHEHHUN 1
A. M. byrnepoBa, €€ OCHOBHbIE NTOJIOKEHUS
IIpencraBnenue o kiaccupuKauu
3 opranudeckux Bemiects. HomeHkiatypa 1
(cucremarnyeckasl) ¥ TpUBHAJIbHbBIC HA3BAHUS
OpraHUYeCcKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI 1

paA




MeraH 1 3TaH — IpOCTENUIINE TPEACTABUTEIN

5
AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA

7 DOTUJICH U TIPOTNUIIEH — MPOCTeHIIne
MIPEACTABUTENHN AJIIKEHOB

8 [Tpaktuyeckas padora Ne 1. «Ilomyuenue
STUJICHA M U3YUYEHUE €0 CBOMCTBY
Ankamuensl. byranuen-1,3 u metunOyranuen-

9 1,3. [lony4yeHre CHHTETUYECKOTO KaydyKa 1
pE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,

10 TOMOJIOTMYECKUH psifl. AlleTUIeH —
MPOCTEUIINI NPEICTABUTEIb ATTKUHOB

11 Brrunciienus no ypaBHEHHIO XUMHUYECKOU
peakiuu

12 Apenbl: 6eH30J1 U TOJIyoJl. TOKCHYHOCTH apeHOB

13 I'eneTnveckas CBsI3b yrieBOIOPOIOB,
MPUHAJISKANUX K PA3TUIHBIM KJIaccaM
[IpupoiHbIE UCTOYHUKH YTJIEBOIOPOJIOB:

14 MIPUPOJIHBIN a3 U MOMyTHBIE He(DTSIHBIC Ta3kl,
He(Th ¥ MPOAYKTHI e€ epepadoTKH
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMYyTHBIC HEPTIHBIC Ta3bl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH

16 KonTtponpHas padoTa no pasaery
«YTIeBoA0pOabD)

17 [IpenenbHbIe OJTHOATOMHBIE CTUPTHI: METAHOJ U
staHoJ. BomopoaHas cBs3b

18 MHOTr0aTOMHBIE CIIUPTHI: ATHJICHITMKOJIb U
TJTHIICPUH

19 ®deHoJI: CTpOCHHUE MOJICKYIIBI, (PU3UYECKUE U
XUMHUYECKHUE CBOMCTBA, MPUMCHCHHE

20 Anpaerunipl: GOpMaNbACTHI U alleTAIbICT U,
AnetoH

21 OIHOOCHOBHBIE TIPE/ICIbHBIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAS U YKCYCHAs

29 ITpaktnyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBD)

23 CreapuHOBas U 0OJ€MHOBAsI KUCIOTHI, KaKk
MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT

24 Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT,
UX MOIOIIIEe ASHCTBUE
CrnosxHbie 3(hUpbl KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
2¢bupoB

26 Kupsl: ruaponu3, npuMeHeHne, Ouororndeckas

POJIb )KUPOB




27

VYTraeBoibl: cocTaB, Kiaccupukanus.
Bakneiime npeacraBuTeNu: Ti0K03a,
¢bpykTO3a, caxaposa

28

Kpaxman u nemirono3a Kak npupogHbIe
IIOJINMEPEL

29

KoHuTponpHas paborta no pasaeny
«Kucnopocoaepskaiye opraHnuecKue
coeauHeHus»/ Beepoccuiickas mpoBepoyHas
pabota

30

OO61mast xapaKTepUCTHKA a30TCOIeP KAIIUX
OpraHuveckux coenuHennii / Becepoccuiickas
IIpoBepoyHas paboTa

31

AMWHBI: METHIAMWH W aHUIINH

32

AMUHOKHUCIIOTHI KaK aM(QOTepHbIE
OpraHMYEeCKUEe COEIMHEHUS, UX OMOJIOTMYECKOe
3HadeHue. [lentuapl. benkn kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

33

OcCHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COECMHEHUN

34

OcCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

11 KJIACC

Tema ypoka

Ko
JIH

yec
TBO
yac
0B

Kontp
OJIbHBI
en
NpPaKT
HYeCK
ue
paodot
bl

= om o=

- R G

Kop

peKT

HpOB
Ka

dJekTp
OHHbIE
uugpos
ble
o0paso
BaTe/b
Hble
pecypce
bl

XUMUYECKUH 21IeMEHT. ATOM. DIIeKTPOHHAs
KOH(uUTrypamus aToMoB

Ilepuoanueckuit 3akoH u [lepuoanueckas
CHCTeMa XMMHYECKUX dIeMeHTOB /. .
MenneneeBa, UX CBSI3b C COBPEMEHHOU TEOpUEH
CTPOEHHUS AaTOMOB

Ilepnoanueckuit 3akoH u Ilepuoanueckas
CHCTeMa XMMHYECKUX dIeMeHTOB /. .
MenneneeBa, UX CBSI3b C COBPEMEHHOU TEOpUEH
CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XMUMHMUYECKUX JIEMEHTOB U UX COEAUHEHUN TI0
rpynIaM U nepuojam. 3HaueHue




MEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux anemeHToB .M. Menieneena B
Pa3BUTHUH HAYKU

Crpoenue BemiecTBa. XUMUUYECKasl CBS3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU
cBs3u. BogopoaHas cBsizb

Crpoenue BemiecTBa. XUMUUYECKasl CBSI3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU
cBs3u. BogopoaHas cBsizb

BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTb.
Crenenp okucienus. BemniecTBa MoJIeKyasipHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHUS

[TonsTue o gucnepcHeIX cucteMax. ICTUHHBIE 1
KOJUTOMJIHBIE PacTBOPBI. MaccoBas 1os
BEIIECTBA B PaCTBOPE

[TonsTue o gucnepcHeIX cucteMax. ICTUHHBIE 1
KOJUTOMIHBIE PacTBOPBI. MaccoBast 10s
BEIIECTBA B PaCTBOPE

10

Knaccudukanus 1 HOMEHKIaTypa
HEOpraHWYeCKuX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, Pa3JIMYHbBIX
KJ1acCOB

11

Knaccudukanus XuMuueckux peakiuii B
HEOPraHWYECKOM M OPraHMYEeCKON XUMHUH.
3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TTPH
XUMHUYECKUX PEAKITUIX

12

Knaccudukanus XuMu4eckux peakiui B
HEOPraHMYeCKOW U OPraHUYECKON XMMUHU.
3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS YHEPTUU TIPH
XUMHUYECKUX PEAKITUIX

13

Ckopoctb peakiuu. OOpaTuMbIe peakiuu.
XUMUYECKOE pAaBHOBECHE

14

Ckopoctb peakiuu. OOpaTuMbIe peakiuu.
XUMUYECKOE pAaBHOBECHE

15

IIpaktuyeckas padora Ne 1. «Biusiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON
peakuumn»

16

DnexTponauTHueckas auccoruanus. [lonsatue o
BOJIOpoIHOM Tokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. I'maponus
OpPraHMYECKUX U HEOPTaHMYECKUX BEIIECTB

17

3J'ICKTpOJ'II/ITI/I‘-ICCKa${ guccoruanus. [loustue o




BOJIOpoHOM roka3zarene (pH) pactopa.
Peakiuu nonnoro oomena. ['maponus
OpPra’Hu4eCKruX U HCOPTraHNYCCKUX BCIICCTB

18

OKHCIIUTENbHO-BOCCTAHOBUTENIHHBIEC PEAKIIUH.
[TonsiTue 06 AMEeKTpOJM3€E paciaBoB U
pacTBOPOB COJIEH

19

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTne 06 AMMEKTpOIM3e PacIIaBoB U
pacTBOPOB COJIEH

20

KontponbHas padoTa no pasaeny
«TCOPCTI/I‘IGCKI/IC OCHOBBI XUMUN»

21

Mertael, ux noJsioxenne B [leproaunueckoi
CUCTEME XUMHUYECKUX 3emMeHToB /[, U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
OO6mue ¢puznuecKkre CBOMNCTBa METAIOB

22

CrutaBsl METAIIIOB. DIIEKTPOXUMUYECKUAN P
HaIpsHKEHUH METaJUIOB

23

XUMHYeCcKHe CBOMCTBA BAXKHEHIIINX METAJJIOB
(HaTpui, KaNui, KadbIUii, MAarHUM, aTFOMUHHI)
1 UX COeTUHEHNH

24

XUMHYeCKHEe CBOMCTBA BaXKHEUIIINX METAJJIOB
(HaTpWii, KW, KAJIBINI, MAarHAN, aTFOMUHAMN )
U UX COeOUHEHUN

25

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COECOUHEHUN

26

XHUMHUYECKUE CBONCTBA XpOMa, MEITU M MX
COEIUHEHUN

27

XuMHyecKre CBOMCTBA LIMHKA, JKeJie3a U BX
COEOUHEHUN

28

XuMHYeCcKHe CBOMCTBA IIMHKA, )KeJIe3a U UX
COEOUHEHUN

29

[IpakTuueckas pabota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«Mertamib»"

30

Hewmerannsl, ux nonoxxenue B [lepuoanueckon
CHCTEeME XMMHYECKUX deMeHTOB /. .
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

31

dwusnyeckue CBONCTBA HEMETAIIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIopo/a, cephl, pocdopa u yriaepoaa)

32

dusnyeckue CBONCTBA HEMETAIIOB.
ANoTponus HeMeTaJlIoB (Ha mpuMepe
KHCTIopo/a, cephl, pocdopa u yriaepoaa)




33

XHUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPHI U UX
COCIMHEHUN

11

34

XUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPHI U UX
COCIMHEHUN

35

XuMu4eckue CBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHUN

36

XUMHUUYECKHE CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHUN

37

XHWMHYECKUE CBOMCTBA yIiiepoaa, KPEMHUS U UX
COCIMHEHUN

38

XHWMHYECKUE CBOMCTBA yIilepoJa, KpEMHUS U UX
COCIMHEHUN

39

[IpumeHeHre BaXKHENIINX HEMETAIIIIOB U UX
COeqUHEHUN

40

O000111eH1E U CUCTEMATHU3aIlUs 3HAHUH 110 TEME
«Hemetamely. BerauciaeHust 0 ypaBHEHHSM
XUMHYECKUX PEaKIUN U TSPMOXUMHUYCCKUE
pacy€Thl

41

O0o01enre ¥ cucTeMaTH3alys 3HAaHUHM 110 TEME
«Hemerannpl». Berauciaenus o ypaBHeHUSIM
XUMHUYECKUX PEAKIIUN U TEPMOXUMUUYECKHE
pacd€Thl

42

[Tpaktruueckas padota Ne 3. «Pemenne
AKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"Hemerams"»

43

KontponbHas padoTa no teMam «MeTayuibl» 1
«Hemertamie

44

HeOpraHI/I‘ICCKI/IC 1 OPraHUu4CCKUE KUCIOTHI.
HeOpraHI/I‘ICCKI/IC N OPraHu4CcCKUE OCHOBAHUA

45

HeOpFaHI/I‘-ICCKI/IC U OPraHu4CeCKUC KMCJIOTHI.
HeOpFaHI/I‘-ICCKI/IC U OPraHu4eCKuC OCHOBAHUA

46

AmboTepHbIE HEOPraHUYECKHE U OPTaHHYECKUe
coenuHeHus. [ eHeTHUeckas CBsI3b
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB

47

AM(I)OTCpHHC HCOPTaHNYCCKNEC U OPIraHNvYCCKUC
coeguHeHMs. ['eHeTnuecKkas CBSI3b
HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB

48

AM(I)OTepHHC HCOPTaHNYCCKNEC U OPIraHNvYCCKUC
coeguHeHMs. ['eHeTnueckas CBsI3b
HCOPraHNMYCCKUX U OPraHUYCCKUX BCIICCTB

49

Poib xuMuu B o0ecrieueHHN 3KOJI01"I/I‘-I€CKOI71,
3HepFeTquCKOﬁ U IHIIEBOH 6630HaCHOCTI/I,




Pa3BUTHUH MCIUTTUHBI

[IpencraBnenus 06 oOMMX HAYIHBIX
50 MIPUHLMIIAX IPOMBIIUIEHHOTO MOTY4EHUs
BAKHEHUIIINX BEIIECTB

UYenosek B MUpeE BELIECTB U MAaTEPUAJIOB.

o1
XHMHMA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

51
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