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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMUM Ha YpOBHE CpeAHEro oouiero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS (eaepalibHOW 00pa3oBaTeNbHOI MPOrpaMMbl CPEJHETO
obmero o6pazoBanusi(POIl COO), mnpencraBieHHbIX B DenepaibHOM TroCyIapCTBEHHOM
obpaszoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumusi» B 00pazoBaTeNbHBIX opranm3anusax Poccuiickoit denepannu, peatn3yrInx OCHOBHBIS
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJNIOKEHUH «CTpaTeruu pa3BUTUS BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIYOJNEHHOTO U3Y4YEHHsI 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBaHus ywamuxcs 10-11 kimaccoB. M3ydenue mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, TPOMUIBLHOTO OOY4YCHHS, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOAUMYIO ISl alalTallly X K OBICTPO MEHSIOUIMMCS YCIOBUSM JKU3HU B COIIMYME, a TAaK¥Ke
JUI TIPOAOJDKEHHUs. 00ydeHHsI B OpraHM3alusAX Mpo¢ecCHOHATBLHOIO 00pa3oBaHMs, B KOTOPBIX
XUMHS SBJSIETCS. OJJHON M3 IPUOPUTETHBIX AUCUIUIUINH.

B mnporpaMme nmo XuMHMHM Ha3HaYeHHE MpeaMeTa «XUMHUS» MOIy4aeT HOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4YeHusl U TpeOOBAHUM K YPOBHIO
NOJATOTOBKU BBIMYCKHUKOB. CBHUAETEILCTBOM TOMY SIBIISIFOTCS CJEIYIOLIME BBINOIHIEMbIE
IpOrpamMMoil o XuMuM QyHKIHU:

— UHPOPMALIMOHHO-METOJIMUECKAs, pealu3alus KOTOpOH o00ecreunBaeT —IOJydeHUe
MPEJICTAaBICHUS O LIEJSAX, COJAEpKaHUM, oOIIel cTpaTeruu oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS
00yyJaroImuxcst CpeICTBAMU IPEAMETa, U3Yy4aeMOro B PaMKax KOHKPETHOTO PO,

— OpraHU3alMOHHO-TNIAHUPYIOLIasi, KOTOpas MpeaycMaTpUBAET ONpeesieHue: IPUHIIUIIOB
CTPYKTYPHUPOBAHUS U MOCJIEI0BATEIBHOCTH U3Y4YEHUS y4eOHOro MaTrepuasia, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTHK; IOAXO0I0B K (OPMHUPOBAHUIO COJAEPKATEIBHON OCHOBBI
KOHTPOJSI M OLIEHKM O0Opa30BaTENIbHBIX JOCTHXKEHUH OOydarolmuxcs B paMKax HTOTOBOU
aTTectauuu B (opMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS! XUMHH:

— yCTaHaBIIMBAeT MHBAPHAHTHOE MPEIMETHOE COZEepkKaHHe, 00s3aTeNbHOE ISl U3YUEHUs B
paMKax OTAENbHBbIX Ipoduiel, npeaycMaTpuBaeT pacipeneaeHie U CTPYKTYpUPOBaHUE €ro 10
KJlaccaM, OCHOBHBIM COJiepKaTeIbHBIM JTMHUAM/pa3iesaM Kypca;

— YCTaHaBIIMBAET paclpeielieHne yueOHOro BpeMEHH ISl U3y4eHUs OTIENIbHBIX TEM;

— YCTaHaBIIMBACT IOCIEI0BATEIbHOCTh U3yUEHUsI YUeOHOT0 Marepuaia ¢ y4€TOM JIOTHKH
MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€H;

— na€T METOJIMYECKYI0 MHTEpIpeTalnio Lejded W 3agad  H3ydeHHsl IpeAMeTa Ha
yIIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CpEIHEro OOIIero
o0pa3oBaHMs, COJEPXKATEIbHONM XapaKTEPUCTHKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS
OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMBbl CpEJHEro ooOmero obpa3oBaHHUs (JIMYHOCTHBIX,
MeTanpeIMETHBIX, IPEIMETHBIX), @ TAKXKe C YYETOM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIbHBIX
JecTBUI 00yJarolerocs Mo OCBOSHHUIO CO/IEPIKaHUs MIPeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B IPOTPaMMe IO XUMHH MIPETyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00y4yeHHueM XUMHH Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMUsL.

B cootBerctBuu ¢ koHuentyaibHsIMH TnosiokeHusMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJIEHHOTO ypoBHEH B cucteMe AuddpepeHnpoBanHoro o0yueHus Ha
YPOBHE Cpe/IHEro o011ero 00pa3oBaHMs XUMUS Ha YPOBHE YII1yOJIEHHOIO U3Y4YEHUs HAallpaBJIeH Ha
pean3aIyio MPEEeMCTBEHHOCTH C MOCIEAYIOIUM 3TAallOM MOJTYYSHUsI XUMUYECKOT0 00pa3oBaHus
B paMKaxX U3y4€HMsl CIELHUAIbHBIX €CTECTBEHHO-HAyUHBIX U XUMHUECKUX JAUCLUIUIUH B BY3aX U
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OpraHu3alusaX CPeAHEro NpoQecCHoHaIbHOr0 00pa3oBaHus. B 3Toii CBA3M M3yuyeHHE IpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha pacUIMpeHre U yriyOjaeHne TeOpEeTUUeCKOn U
MPAKTUYECKON MOATOTOBKH OOYYaIONINXCS, BRIOPABIINX ONpeAeHEHHbIA nMpoduiib o0yueHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOM MOCIEIYIOMIEro MOJIYyYeHHs] XUMHYECKOro oOpa3oBaHUS B
opram3anusax npodeccuoHansHOro oopazoBanusi. Hapsay ¢ atum, B cBere TpeboBanuii ®I'OC
COO k miraHUpyeMbIM pe3yibTaTaM OCBOCHUS (enepaabHONl 00pa30BaTEIIbHONW MPOTPaMMBbl
cpeanero oOmiero o0pa3oBaHMs H3yYeHHE MpenMeTa «XHMHS» OPHEHTUPOBAHO TaKXkKe Ha
pelleHre 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHUS 00ydaroImuxcs, Ha GOpMUPOBAHHUE Yy HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH paloHaTu3aluu y4eOHOro Tpyna u 0000IMIEHHBIX
CI0CcOo00B JEATENbHOCTH, UMEIOLIUX MEXIUCUUIUIMHAPHBIN, HAATPEAMETHBIN XapakTep.

CocTaBisIOmUMHA TIpeMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOTO H3yUEHUS SIBIISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumusi» U «OOmas u Heopranudeckas xumus». [lpu
OTIpENIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COJEPKAHHUS ITHX KypCOB B
mporpaMMme Mo XUMHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 6a30BOro u
yriay0nEHHOIO YpPOBHEH U3YUEHHUS IPEAMETA.

OcHoBy coaepxkanusi KypcoB «Opranuueckass xumusi» u «OOmas u HeopraHMYecKas
XUMHUSD» COCTABJISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN M YMEHHH, OTHOCAUIUXCS K 0a30BOMY
YPOBHIO HM3yuY€HUs IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJIydaeT OMpEeesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHHE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonmpmmid  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOIEHHOM ypOBHE M3yueHHUs IpeaMera oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMA 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUN HAa OCHOBE PACIIMPEHUS M YriyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaklUid, pacCMaTPpUBAEMBbIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydueHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b OOBICHSIETCS C
TOYKH 3PEHUS YHEPTETUUECKUX U3MEHEHHI NP €€ 00pa30BaHUU U Pa3pyIICHUH, a TAKXKE C TOUKU
3peHusi MeXaHU3MOB e€ 00pazoBaHus. M3ydueHne TUIOB peakiuil TOMOIHsIeTCsS (OPMUPOBAHUEM
NPEJICTaBICHUH 00 AJIEKTPOXMMHUYECKUX IpolLeccax M 3JEKTPOJIM3€ paciulaBOB M pPacTBOPOB
BellecTB. B Kypce OpraHuueckoil XMMHHM TMPU PACCMOTPEHHUU PEaKIUOHHOW CIIOCOOHOCTH
COeIMHEHUH ynensercs oco0oe BHUMaHME BOIIpocaM 00 3JIEKTPOHHBIX 3P¢eKTax, O B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX pPeaKuil.

B mnnane ¢opMupoBaHHS OCHOB HAy4HOIO MHPOBO33PEHHS, OCBOEHHUS OOILIEHAYYHBIX
METO/IOB MIO3HAHHUA U OMbITA MPAKTUUECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUN U3y4YEHUE MpeaMeTa
«Xumusi» Ha YIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4eOHBIMU
npeaIMeTaMu, BXOASIIMMHU B COCTaB MPEeIMETHBIX o0nacteil «EcTecTBEeHHO-HAYyUHBIE TPEAMETHI,
«MaremaTuka u nHpopMaTKa» U «PyCCKUi SA3BIK U JIUTEPATYPay.

[Tpu u3yueHun y4eOHOTO TpeaMeTa «XHUMHUS» Ha YrIIyONEHHOM YpPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeit
MEPBOCTENEHHONW 3HAYMMOCTH SIBIsSIETCS ()OPMUPOBAHHE OCHOB HAyKM XUMHH Kak O0JacTh
COBPEMEHHOT0 €CTECTBO3HAHMSI, NPAKTUYECKON JEsITeNTbHOCTH 4YeJIOBeKa U OJHOrO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHne 3Toil 3amaun Ha yriayOJ€HHOM YpOBHE HU3Y4YCHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1eneil, Kak:

— (hopMUpOBaHHE MPEICTABICHUIA: O MaTEPHATLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHUM IPUPO/JIbI, 0 MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ BeAylIen
ponu B OOECHeYeHHWH YCTOWYMBOTO pPAa3BUTUS YEJIOBEYECTBA: B PpEUICHUH MpodiieM
AKOJIOTMYECKOM, SHEPTreTHUYECKON M MUIIEBOM O€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3IaHUU
HOBBIX MAaTepUalOB, HOBBIX HCTOYHHUKOB OJHEPrHMHM, B OOECIEUECHUH PALHUOHAIBHOTO
MIPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYJIbTYPHI Y€JIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U MPUPOIHOI cpejie;



YACTHOE OBIIIEOBPA30OBATEJIbHOE YUPEX/JEHUE «HACTHAS HIKOJIA OB
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

— OCBOCHHME CHUCTEMbl 3HAHWM, JIEKAIIUX B OCHOBE XHWMHYECKOW COCTaBIIAIOLIECH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpA: PyHIAMEHTAIBHBIX MOHSATUH, 3aKOHOB M TEOPUH XUMUH,
COBPEMEHHBIX IMPEACTABICHUI O CTPOCHUHU BEIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJICKYJISIPHOM, HAIMOJICKYJISIPHOM, O TEPMOJIUHAMUYECKUX U KHHETUICCKUX 3aKOHOMEPHOCTSX
MPOTEKaHUs XUMHUYECKHX PpeaklUid, O XMMHYECKOM pPaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX
CUCTEeMax, 00 OOIIMX HAYYHBIX MPUHITUIIAX XUMHUYECKOTO MPOU3BOICTBA;

— (¢opMupoBaHHe Yy OOYy4YalOIIUXCSl OCO3HAHHOTO IOHUMaHHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XUMHUYECKHX 3HAHUU N7 OOBSICHEHUS KIIOYEBBIX HJCH U MPOOIEeM COBPEMEHHOM
XUMHUH, A7 OOBSCHEHUS U TPOTHO3UPOBAHUS SBIIEHUH, HMMEIOLIUX €CTECTBEHHO-HAYUYHYIO
MPHUPOJTY; TPAMOTHOTO PEIICHUs MPOOIIeM, CBSI3aHHBIX ¢ XMMHEH, TPOTHO3UPOBAHMS, aHAIHU3A U
OILICHKH C TIO3MIIMHA AKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI OBITOBOI U MPOU3BOACTBEHHOMN
JESTCIIbHOCTH YeJIOBeKa, CBS3aHHOM C XWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIB30BAHHEM U
nepepaboTKOM BEIIECTB;

— yrayOleHue TPEICTaBICHUH O HAyYHBIX METOJaX II03HAHUS, HEOOXOTUMBIX IS
MPHOOpPETEHUST YMEHUH OPUSHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX SIBIICHUH,
MMEIOLINX MECTO B MPHUPOJIC, B MPAKTUUECKOM IeATEIbHOCTH U MOBCEAHEBHOMN )KU3HHU.

B 1murane peanuzanmu MepBOOYCPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAOINX (YHKIUN
LEJIOCTHOW CHCTEMBI CpelHEero o0Imero oOpa3oBaHMsS MpPU H3YUYEHUU IpeaMera «XuMus» Ha
yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

— BOCIIUTaHHe YOSKIEHHOCTH B TO3HABAEMOCTH SIBICHUI MPUPO/Ibl, YBAXKEHHUS K MPOIIECCY
TBOPYECTBA B 00JIACTH TEOPETUUCCKUX U MPUKIIAIHBIX UCCICTOBAHUN B XUMHH, ()OPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

— pa3BUTHE MOTHBAIIMA K OOYYCHHIO W IO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX [IEHHOCTEH;

— pa3BUTHE TIO3HABATENFHBIX HHTEPECOB, UHTEINIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyuaromuxcsi, (OpMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOILEHUS K CaMOOOPa30BaHMIO U
HENPEPHIBHOMY 00pa30BaHHIO KaK YCJIOBHUIO YCHEIIHOW Mpo¢deCcCHOHAIbHOW M OOIIECTBEHHOMN
JESTSIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO M IMOTPEOHOCTH B 370POBOM
o0pa3e XH13HU;

— (QopMupoBaHWE YMEHHA ¥ HABBIKOB pPAa3yMHOTO MPHPOJIONOIL30BAHUS, DPAa3BUTHE
OKOJOTUYECKON KYJIbTYphl, MPUOOPETEHHE ONbITa OOIIECTBEHHO-TIOJE3HON HSKOJIOTHUUECKON
JESITEIbHOCTH

MECTO YYEBHOI'O IPEJMETA «XUMMUS» B YYEBHOM IIJIAHE

OOmiee 4yUCIIO YacoB, BBLAEICHHBIX Ul WM3Y4eHUS XUMUHU (YIayOJIeHHBIH ypOBEHB) —
204 4aca:

-B 10 kmacce — 102yaca (3uaca B Henmemwo): 51 aymuropHbiii 4Yac, 45 4acos
CaMOCTOSITENTbHOW PadOThI, KOHCYJIBTAIIH — 2 Yaca, HAlMCAHUEe TIOTYTOA0BBIX JHArHOCTHYECKUX
paboT - TECTOBBIX 3aJJaHUH, pa3MEIlIEHHbIX Ha 00pa3oBaTeIbHOM NopTajie «BupTyanbHas mkoaa
(https://vsdo.ru) - 4 gaca;

-B 11 kmacce — 102uaca (3uaca B Hememo): 51 aynutopHblii yac, 45 dacoB
CaMOCTOSITENTbHOW PadOThI, KOHCYJIbTAIIMH — 2 Yaca, HAIMCAHUEe TIOTYTOA0BBIX JHArHOCTHYECKUX
paboT - TECTOBBIX 3aJJaHUH, pa3MEIIEHHbIX Ha 00pa3oBaTeIbHOM NopTajie «BupTyaibHas mkoaa
(https://vsdo.ru) - 4 gaca;

Br160op npoBeneHus 1a00paTopHBIX padOT U OIMBITOB OCYIIECTBIEH ¢ Y4ETOM 0COOEHHOCTEH
JUCTAaHIIMOHHOTO 00Y4YEHHS.



YACTHOE OBIIIEOBPA30OBATEJIbHOE YUPEX/JEHUE «HACTHAS HIKOJIA OB
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

COJEPKAHUE YYEBHOI'O IIPEJMETA!
10 KJIACC

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[lpenmer w 3HaueHUWEe OPraHUYECKOW XMMHHU, IPEACTaBIEHUE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHME aTroMa yIjepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHMSL.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKas CBSI3b B OPraHMYECKUX COECTUHEHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (0OMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THUITBI IepeKpBIBaHMS AaTOMHBIX OpOHUTANEH, G- U T-
cBsa3u. OnuHapHas, ABOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAx
OpraHnyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeo(puiIe U AeKTpoduIe.

Teopuss cTpoeHHs oOpraHudeckux coennHeHuit A.M. byrnepoBa u  coBpeMeHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNUE TEOPUU CTPOEHHUSI OPraHUUYECKUX COEAUHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. Ms3omepusa. Buuapl wu3omepum: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(P(EKTbl B MOJNEKYJIax OpPraHUYECKHX COECIUHEHUMN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o knaccudukanuu opraHudeckux seuiects. [lonsTue o GyHKIMOHATBHON
rpynne. 'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHuYecKuX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIIBHBIX NIPEICTABUTENCH.

OcoOenHoctu u KIaccuukanus OpraHUYECKUX peaxuui.
OKUCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIIMY B OPTaHUYECKON XMMHHU.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpallleHUui

O3HakomiieHHE ¢ oOpa3laMM OpraHMYeCKHX BEIIEeCTB W MaTepualaMH Ha MX OCHOBE, ,
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

JeMoHcTpanuu:

— 03HaKOMJIEHHE ¢ 00pa3liaMi OpraHU4YeCKHUX BEIIECTB U MaTepralaMH Ha UX OCHOBE;

JlaGopaTopHBIE OTIBITHI:

— MOJIETTUPOBAaHUE MOJIEKYJI OPraHUUYECKUX BEILECTB

Yraesoaopoabl

Ankanbl. ['oMonorudeckuii psi aikaHoB, oOmias ¢popmysia, HOMEHKJIATypa U HU30MEpPHS.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOSHHE MOJEKYJ alKaHOB, SpP° -TMOPUIN3AIHA ATOMHBIX
opOutaneit yriepoaa, 6-cBi3b. Kongopmepvi. Ouzndeckue CBOMCTBA AJIKAHOB. XHUMHYECKUE
CBOMCTBAa QJKaHOB: pPEAKUHUHU 3aMELICHUs, W30MEpPU3alMH, IAETHIPUPOBAHMS, UHUKIU3ALUU,
NUPOJIN3a, KpEeKUHra, TopeHus. [Ipedcmasnenue o Mmexanusme peakyuii paouKaIbHO2O
3amewernusi. Haxoxxnenue B npupope. CriocoObl MOy4eHUs U TPUMEHEHHUE alKaHOB.

[uxnoankanel. O6mas ¢popmysna, HOMEHKIATypa u u3omMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MaiblX (IHUKJIOMPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LUKIIOTICHTAaH,
[IAKJIOTEKCaH) MUKIoATKaHOB. CriocoObI OJYyYeHHS M IPUMEHEHHUE ITUKII0AIKAHOB.

Anxkensl. 'omonorndeckuii psij aakeHoB, 001as Gopmyina, HOMEHKIATypa. IIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOGHHE MOJEKYJ AalKeHOB, SP> -TMOpPHAM3AINS aTOMHBIX OpOHTaeit
yriaepoaa, o- u n-cBsizu. CTpyKTypHas U reoMmeTpudeckast (Iiuc-Tpanc-) nzomepus. Ousndeckue
CBOWCTBAa aJIKEHOB. XWMHYECKHE CBOWMCTBA: PEAKIHUHM TPUCOCIUHEHUS, 3aMEUICHUS B O-
MOJIO’KEHUE TIPU TBOMHOMN CBSI3H, MOJMMEPHU3AIUN U OKUCICHUS. [IpedcmasieHue o mexanusme
peaxyuu snekmpoduivrnoco npucoedunenus. Ilpasuno MapkoBHuKoBa. KauecTBeHHbIE peakIIuu
Ha IBOHHYIO cBs3b. CIIOCOOBI MOJTy4eHHUsl U IPUMEHEHUE alIKEHOB.

! KypcuBOM B JIaHHOM TEKCTE BBLIEIEHBI 3JIEMEHTHI COAEPKAHMSA Y4eOHOrO MaTepuana, KOTOphIE M3yYaroTCs B
03HAKOMUTEIILHOM ILJIaHE U HE BKIIIOYAIOTCS B COCTaB MpeaMeTHBIX pe3yibTatoB ocBoeHus OOII COO.



YACTHOE OBIIIEOBPA30OBATEJIbHOE YUPEX/JEHUE «HACTHAS HIKOJIA OB
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

Ankanuensl.  Krmaccudukaums — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganusvie). OCOOEHHOCTH IEKTPOHHOI'O CTPOEHUS U XUMHUYECKUX CBOMCTB CONPSXKEHHBIX
mueHoB, 1,2- u 1,4-nmpucoenunenue. I[lommmepusanus conpsokEHHBIX JAUEHOB. CrocoOBI
IIOJIy4EHUS U IPUMEHEHHUE AJIKaJUCHOB.

Anxunbl. ['oMonOrHyeckuii paa alkuHOB, 00mas GopMmynna, HOMEHKIATYpa U U30MEpHsL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, SP-TUOpPHAM3ALUs aTOMHBIX
opOutaneit yriepojga. dusmyeckre CBOICTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IIPUCOEAVHEHNS, JUMEPU3aluu U TPUMEpPU3aluH, OKUCICHHs. KHCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peaknMu Ha TPOHHYIO CBs3b. CrocoObI
IIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApoMatudecKkue yrieBoIopoabl (apeHsl). ['omonorudeckuii psit apeHoB, o01mias Gpopmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl OEH30Ia.
Ilpasuno apomamuunocmu, npumepvl apomamuyeckux coeouneHnui. PU3NYECKUE CBOICTBa
apeHoB. XMMHUYECKHe CBOMCTBA OEH30J1a U €ro rOMOJIOTOB: PEAKLUU 3aMEeleHHUs B OEH30JIbHOM
KOJIBLIE U YTIICBOJOPOIHOM paguKaie, peakiiy MPUCOSAMHEHUS, OKHCICHHE TOMOJIOTOB OEH301a.
Ilpeocmaenenue o mexanusme peakyuil dnekmpoguivnoco 3amewjenus. IlpencraBieHue o0
OPUEHTHUPYIOLIEM JEHCTBUM 3aMecTUTENe B OEH30JbHOM KOJbIE Ha IMPUMEPE AJIKHIBHBIX
paauKanoB, KapOOKCWIBHOM, TMAPOKCUIBHOH, aMMHO- M HUTPOTPYIMIbI, aTOMOB TaJOI€HOB.
OCo0EHHOCTH XMMUYECKUX CBOMCTB ctuposa. [lomumepusanus ctuposna. CriocoObl MOTyYeHUs U
IIPUMEHEHHE apOMaTUYECKHUX YIJIEBOJOPOIOB.

[Mpuponnsrii ra3. [lonyrHsie HedTsaHbie Ta3pl. HedTh n e€ mpoucxoxaenune. KameHHbIH
yroib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(TH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHIECKUH), pudopmunr, nuponus. [IpogykTel nepepabotku HedTH, HX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMM YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOECHHUE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOAOPONOB. Peaknum 3aMenieHus
rajJloreHa Ha TUAPOKCOTPYIIy, HUTPOIPYIIy, LHMAHOTPYIIy, aMuUHOrpymmy. JleficTBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHUPTOBOIO pacTBopa IIENouyd. BsaumopeiicTBue
JUTaJIOTEHAIKAHOB C MarHueM M LUHKOM. [loHamue o mMemanioopeaHuyeckux COeOUuHeHUsx.
Hcnonb30BaHue TralOr€HIPOM3BOIHBIX YIJIEBOAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI U3YUEHUS BEIIECTB U UX NPEBPAILECHUN

KauecTBeHHBIX peakuuii yriieBOAOPOIOB pa3INYHbIX KJIAaccoB (oOecrBedrBaHNE OPOMHOM
WIM MOJHOM BOJIBI, pacTBOpa IepMaHraHaTa Kajius, B3aUMOJICHCTBUE allETUIIEHA C aMMHAYHbIM
pactBopoM okcuaa cepedpa(l)), momydeHue ITHUICHA U U3yYEHHE €ro CBOWCTB, MOJICIMPOBAHUE
MOJIEKYJI YTJIEBOJIOPOAOB U IaJIOT€HIIPON3BOJHBIX YTJIEBOAOPOIOB.

JeMoHCcTpamuu:

— Ka4eCTBEHHbIE PEAKIIMU YTIJIEBOIOPOJIOB Pa3IMYHBIX KJIaccoB (00eciBeunBaHHE OPOMHOM
WIM MOAHOM BOJIbI, pacTBOpa NepMaHraHaTa Kajusl, B3aUMOJEHCTBUE allETUIIEHA ¢ aMMHAa4YHbIM
pacTBOpoM OKcujia cepedpa);

— 00pa3ibl MmIacTMacc, KayudyKoB U Pe3UHBI;

— BuseoparMenT «BynkaHuzamus pe3uHb».

JlaGopaTopHEbIE OTBITHI:

— MOJIETTMPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U FaJIOr€HOIPOU3BOIHBIX;

— MOJIyY€HHE alleTUIeHa U U3y4YEeHHE ero CBOMCTB.

[TpakTueckue paboThI:

Ne 1. Ilonyuenue 3TuneHa U U3y4€HUE ETO CBOWCTB.

Pacuétnble 3agaun:

— olpeesieHue MOJIEKYISIPHON (HhOpMyYIIBI OPraHMYECKOTO BEIECTBA 110 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOJALIMX B €ro COCTaB; HaXOXICHHE MOJEKYISIpPHOH (OpMyIbI
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OpPTaHUYECKOTO COSAMHECHUS M0 Macce (00BeMy) MPOAYKTOB CrOpPaHUs; pacUEThI 110 YPABHEHUIO
XUMHUYECKON pPeaKInu

Kucaopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenensHble OonHOAaTOMHBIE cnUPThL. CTpoeHHE MOJEKYNn (Ha NpUMEpe MeETaHola W
sta”ona). ['omonornueckuit psia, odmas popmyia, n3oMepus, HOMEHKJIATypa U KJIacCU(pUKALUA.
du3nyuecKue CBOWCTBA TNPEAETbHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBS3UM MEXIY
MOJIEKYJIaMH CIUPTOB. XMMHUYECKHE CBOMCTBA: PEaKIUU 3aMEIlEeHNUs, IeTHAPATAIIH, OKUCIICHUS,
B3aMMO/ICHCTBHE C OPraHNYECKUMHU U HEOPraHMYECKUMH KHcloTaMu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE cHupThl. JleiicTBHe 3TaHONA W METaHOJia Ha OpraHu3M uenoBeka. CrocoObl
MOJIy4YEeHHUsSI U IPUMEHEHUE OTHOATOMHBIX CITHPTOB.

[Tpocteie 3¢upsl, HOMEHKIIaTypa U u3omepusa. OcoOeHHOCTH (PU3HUECKUX M XUMUYECKUX
CBOMCTB.

MHoroaroMHpie CHHPTHI — STWICHIVIMKONL M ThulepuH. dusnueckue M XUMUYECKHE
CBOWCTBA: pEaKIMM 3aMEIICHHs, B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCIIOTaMH, KauYeCTBEHHAsI PeakKilisi Ha MHOTOATOMHbBIEC CIIUPTHI. [Ipedcmasnenue o mexanusme
peaxyuil HyKieoguivHozo 3ameujenus. JleiictBue Ha opraHu3M yesnoBeka. CriocoObl MoydeHus U
MPUMEHEHHE MHOTOAaTOMHBIX CIIHPTOB.

®enou. CTpoeHnEe MOJIEKYJIBI, B3AUMHOE BIUSTHHE THAPOKCOTPYIITBI U OEH30JIBHOTO S/Ipa.
Ouznyeckue cBoicTBa (penoma. OCOOCHHOCTH XUMHYECKHX CBOWCTB (eHorna. KadecTBeHHbIE
peakuun Ha ¢eHon. ToxcuyHOCTh ¢eHonma. CrocoObl TOMydeHHsS W NpUMeHeHue (eHona.
®enondopManbaeriuaHas cMoa.

KapOoHunbHBIE COEAMHEHUS — albAETHIBl M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHUJIBHON Tpymmbl. ['OoMonoruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJaTrypa. PU3WYECKUE CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa albJErHI0B U KETOHOB: PEaKIMH MPUCOCTUHEHUS. [Ipedcmasnenue o mexanusme
peaxkyuil HyKneo@uivHozo npucoeourenusi. OKUCIEHUE aabJeTU0B, KaUeCTBEHHbIE peakluy Ha
anpaeruabl. CrnocoObl NOMY4YEHUs U IPUMEHEHHE aJIbJIETHA0B U KETOHOB.

OnHOOCHOBHBIE TpeaeNbHbIE KapOOHOBBIE KHCIOTHl. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiarypa. Pu3uMueckue CBOMCTBA OJHOOCHOBHBIX
npeebHBIX KapOOHOBBIX KHCIOT. BOIOpOIHEIE CBSI3M MEXTy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKLMs STEPUPHUKALMU, PEaKIUH C y4yacTHEM
YIIIeBOJOpOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHUCIOTHL. [loHsTHe o
NPOM3BOJIHBIX KAapOOHOBBIX KHUCIOT — CIOXHBIX 3(QUpPAX, AHUOPUOAX, 2aAN02eHAHSUOPUOAX,
amuoax, Humpunax. MHOrooopasue kapOoHOBBIX KUCITOT. OCOOEHHOCTH CBONCTB HETPEIEITHHBIX
U apOMATUYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX KHCIIOT, THIPOKCHUKAPOOHOBBIX KHUCIOT.
[IpencraButenu BRICIIUX KapOOHOBBIX KHCIIOT: CTEApHHOBAs, MaJTbMHTHHOBAS, OJIEUHOBAS,
JIUHONEe6as, TUHONeH08as Kucaomul. CIIOCOObI MOTyYeHHs U TPUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Cnoxnsie 3¢upsl. ['omonornueckuii psia, obmas GopmMyina, U30Mepus U HOMEHKIIATYypa.
dusnyueckue 1 XMMUYECKHe CBOMCTBA: THAPOIU3 B KUCIION U IIEIOYHOM cpene.

Kupsl. Ctpoenue, pusnueckue U XMMHUYECKHE CBOMCTBA UPOB: TMIPOJIU3 B KUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEAeIbHBIX KUPHBIX
KUCHO0T. JKUpbI B IPUPO/IE.

Mpbud Kak CcOJM BBICIIMX KapOOHOBBIX KHCIIOT, MX Moouiee neictBue. [lonsmue o
cunmemuueckux morowux cpeocmsax (CMC).

OOmast  xapakTepucTuka yrieBoaoB. Krnaccudukaumss yriaeBofoB (MOHO-, JHH
noymcaxapuasl). MoHocaxapuasl: TIIOKO3a, (PYKTO3a, eanaxkmosa, pubosa, oe3oxcupubosa.
dusnueckue CBOMCTBa M HaxokJeHHe B mpupone. dDortocuHTes. Onmuueckas uzomepus.
Konvuamo-yennas maymomepus nHa npumepe MoneKyivl 210KO3bl, npoekyuu Xeyopca, o- u f-
anomepwvl 2110K03bl. XUMUYECKHE CBOWCTBA TJIOKO3BI: PEAKIMHU C y4acTHEM CIUPTOBBIX WU
QIBJETUAHON TPYII, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpuMeHeHHMe TIIOKO3BI, €€
3HaYeHHE B >KU3HENEATENIbHOCTH opraHu3Ma. Jlucaxapuipl: caxapos3a, MajbTO3a U JIAKMO3d.
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BoccranaBnuBaromue ¥ HEBOCCTaHABIMBAIOIIME JAMCAXapuibl. [WMApOIU3 AMcaxapuios.
Haxoxnenue B npupone u npumeHenue. [lonucaxapuipl: Kpaxmai, TJIUKOT€H U ILIEJUTI0JI03a.
Crpoenue MakpoMOJIEKYJT Kpaxmaiia, TIIMKOTeHa U 1eJUTI0103bl. Du3nyeckne CBOMCTBA KpaxMaia
U LIEJUTIONIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaia: THAPOJIN3, Ka4eCTBEHHAs PeaklHsl ¢ HOAOM.
XYUMHUYECKUE CBOMCTBA IEJUIIONIO3bI: THAPOIIN3, TONydeHUue 3PUpoB 1eIUT0I03bl. [lonsTue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCTIepUMEHTAIBHBIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBPALICHUI

PacTBOpUMOCTbh pPa3NUYHBIX CIUPTOB B BOJE, B3aWMOJCWUCTBHE 3TaHOJA C HATPHUEM,
KaueCTBEHHbIC PEAKIIMU Ha ajupJeruibl (C ruapokcuoM auammuncepedpa(l) u ruapoxcuaom
meau(Il)), peakmus riuuepuHa ¢ ruapokcuaom meau(ll), xuMuueckwe cBOWCTBa pacTBOpa
YKCYCHOW KHCIIOTBI.

JleMoHCTpamuu:

— CBOMCTBA CIIUPTOB: PACTBOPUMOCTH B BO/JI€, B3aMMOJICUCTBHUE 3TAHOJIA C HATPUEM;

— KaueCTBEHHBIC pEaKlMUU albIeTHU]OB: C aMMHAYHBIM PAcTBOPOM OKCHAa cepebpa u
ruapokcuaoM meau(1l);

— XMMHUYECKHE CBOMCTBA PAaCTBOPa YKCYCHOW KHCIIOTHI.

[TpakTuyeckue paboOTHI:

Ne 2. Pemienue skcnepuMeHTANbHBIX 3a1a4 1o TeMe «KapOoHoBbie KHCIOTHI. ClI0KHbBIE
pUPBD».

Pacuérnrble 3amaun:

— OMpeJereHNUEe MOJIEKYISIPHON (POPMYIIbI OPraHUYECKOTO BEIIECTBA MO MAaCCOBBIM JOJISIM
aTOMOB D2JIEMEHTOB, BXOJSIIMX B €ro COCTaB; Mo Mmacce (00beMy) MPOIYKTOB CrOpaHHs; IO
KOJIMYECTBY BEIIECTBA (Macce, 00beMY) MPOTYKTOB PEaKIIMH W/UIM HCXOTHBIX BEIICCTB;

— pelieHHe pacyE€THBIX 3aJa4 Ha OMNpEJENIeHHWE [OJIM BBIXOJA MPOAYKTA PEAKIHH OT
TEOPETHUYECKH BO3MOKHOTO

A3oTcoaepikainye OpranHn4ecKkre coeIuHeHust

AMUHBI — OpraHMYecKue TMpoU3BOJAHBIE ammuaka. Kraccudukamuss aMUHOB:
annaTUYECKue U apoOMaTHYECKHE; MePBUYHBIE, BTOPUYHBIE U TpeTU4YHbIe. CTpOEHHUE MOJIEKYII,
oOmrast ¢opMmyna, u3oMepus, HOMEHKIATypa U (QU3NYECKHe CBOWCTBA. XHMMHUYECKOE CBOMCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHE, B3aHMMOJICHCTBHE TMEPBUYHBIX
aMUHOB C a30THCTOH KHcJIoTOM. COoNMy aIKMIaMMOHUS.

AHWIUH — TIpEACTaBUTEIh AMHUHOB apoMaTH4eckoro psana. Ctpoenune aHuinuHa. Bzanmuoe
BIUSTHUE TPYII aTOMOB B MolieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsie peakiiuu Ha aHWIMH. CHOCOOBI TMONYYEHUST W TPUMEHEHHE amu(aTUUeCKHuX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOESH301a.

AwmwuHOKHuCTOTHL. HOMeHkatypa u uzomepusi. OTaenbHbIC TPEACTABUTENH 0-aMUHOKHUCIIOT:
TJIMLIVH, allaHUuH, QeHUIaNanut, cepun, 21ymamuHosdas Kucioma, ausut, yucmeur. Onruyeckas
n3omMepusi aMUHOKHUCIOT: D- u L-amuHOokucnoTel. dusznueckne CBONCTBA aMHUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT KaKk aM(OTEPHBIX OPTaHMYECKHUX COCTUHEHHH, peakius
MOJIMKOH/ICHCAINK, 00pa30BaHUE TENTHIHOW CBS3U. bmosiormueckoe 3HaYyeHHWE aMHHOKHCIIOT.
CuHTE3 U THIPOJIU3 NENTH/IOB.

benku kak mpupoanbie moaumepsl. [lepBudHasi, BropudHas U TPETHYHAS CTPYKTypa OEITKOB.
XvMHYeCcKue CBOWCTBA OENKOB: THAPOIIN3, ACHATYpallvsl, KAYeCTBEHHbBIE pEaKIUU Ha OCTKU.

TIlousmue 06 azomcodepocawux eemepoyurkiudeckux coeounenusx. llupumuounosvie u
nypuHogvle ocHosanus. Hyxneunosvie kuciomel: cocmas, cmpoenue u Ouo102udecKkdst pob.

DKCNEePUMEHTAIIBHBIE METO/Ibl M3YUEHHUS BEILIECTB U UX MPEBPAILLCHHI

PactBOopeHue OenkoB B BOAE, IeHATYypaIls OCIKOB IMPU HATPEBAHUU, IIBETHBIC PEAKIIUU Ha
OCJIKH, pEelICHUE SKCIEPUMEHTAIBHBIX 33Jad 10 TeMaM <«A30TCOJep)Kallue OpPraHuYEeCKue
coeuHeHUs» U «Pacro3HaBaHUE OPraHUYECKUX COCTUHEHUIN.
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Pacuérnrie 3amaun:

— ompeeseHne MOJICKYJIIPHON (GOPMYIIBI OPraHUYECKOTO BEIIECTBA IO MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB; MO Macce (00beMy) MPOAYKTOB CTOPaHMs; IO
KOJIMYECTBY BEIIECTBA (Macce, 00beMY) MPOTYKTOB PEAKIIMH W/UITM UCXOIHBIX BEIIECCTB;

— pelIeHHe pacy€THBIX 3ajlad Ha OMNpECNICHUE J0JM BbIXOJAa MPOJAYKTAa PEaKIuu OT
TEOPETUYECKU BO3MOKHOTO

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TMOHATHS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISPHBIX COCIMHEHUN — MOJIMMEPU3aLUs U MOJIMKOHACHCALIMS.
Ilpeocmaenenue o cmepeopecyiApHOCMU U  HAOMONEKYIAPHOU CMPYKMYpe NOAUMEPOS,
3a8UCUMOCTb CEOUCTE NOTUMEPOE OM UX MOJEKVIAPHO20 U HAOMOLEKYIAPHOS0 CMPOEHUSL.

[Tonmumepuble matepuaisl. [InacTmacces! (TOJIMATUIIEH, TOTUIPONIIIEH, TOTUBUHIIXJIOPU],
HOJUCTUPOJI, HOTUMETHIMETaKpUiIaT, OJIUMKapOOHAaThI, OJUATUIICHTepedTanaT). Y TUIU3aus 1
nepepaboTKa IIacTUKa.

OnacroMepbl: HaTypajbHBIH  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIMH,
XJIOPOIIPEHOBBIH, U30IIPEHOBBIN) U cutukonsl. Pe3una.

BonokHa: HaTypaiibHble (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

Tonumepul cneyuanvrnoeo Haznauenus (meguon, Keenap, I1eKmponposoosyue NoIUMepbl,
buopasnazaemvie noauMepbl).

OKcrepUMEeHTaIbHbIE METO/Ibl U3YUEHHsI BELIECTB U MX MPEBpaLeHUN

O3zHakoMieHue ¢ oOpas3lamMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIacTMAcc,
Kay4yKOB, PELICHHE DKCIEPUMEHTAIBHBIX 3anad mo Teme «Pacrmo3HaBaHue IulacTMacc M|
BOJIOKOH.

JeMoHcTpanuu:

— O3HAaKOMJIEHHE C o0pa3liaMM NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcc,
Kay4yKOB.

[TpakTyeckue paboOTHI:

No 8. Pemienne sKCnepUMEHTAIBHBIX 3amad 1o Teme «Pacrmo3HaBaHue IuiacTMacce u
BOJIOKOH»

Pacuérnble 3amaun

Haxoxnenne MonexynspHoi GopMysbl OPraHUYECKOTO COSTMHEHUSI 10 MacCOBBIM JOJISIM
AIIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXACHHE MOJEKYISIPHOU (OPMYIbl OPTraHUYECKOTO
coeTMHEeHMS 110 Macce (00BEMY) TPOIYKTOB CTOPaHUS, 110 KOJIMYECTBY BEIIeCTBA (Macce, 00bEMY)
MPOJAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOpMYIIbI
OpPTaHMYECKOTO BEMICCTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WJIM CITOCOOOB TIOTy4YEHHUS,
ompezieNieHue I0JIM BBIXOa MPOIYKTa PEaKIUU OT TEOPETUIECKH BO3MOMXHOTO.

Me:xnpeamerHbie CBA3H

Peanu3anus MeXnpeIMETHBIX CBSA3€H NPHU M3yYEHHWH OopraHndeckord xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHATUH, IPUHATHIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT' 0 [IUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBIEHUE, HAayuyHBIH (akT, Tumoresa, Teopus,
3aKOH, aHaJIN3, CHHTE3, KiIacCUpUKanus, HaOIIOACHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJICIINPOBAHUE.

Pusnka: Matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUUECKUH YPOBEHb,
BEIIIECTBO, TeNo, 00BEM, arperaTHOe COCTOSHHE BEUIecTBA, (PU3NYECKUE BEIWYHHBI, €IMHUIIBI
WU3MEPEHMS, CKOPOCTh, SJHEPTHs, Macca
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Buosnorus: xierka, opraHusM, 3KocucreMa, ouocdepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIM MU TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJIKH,
YIIICBOIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

[eorpadus: mone3Hbie HCKOMAEMbIE, TOTUIHBO.

TexHoIOorHs: MUIIEBbIC MPOAYKTHI, OCHOBHI PAIlHOHATHHOTO MTUTAHMSI, MOIOIIHUE CPEJICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.

11 KJIIACC

Teopernuyeckne 0CHOBbI XUMHH

AtoMm. CocTaB aTOMHBIX sifiep. XUMHUUYECKUH 351ieMeHT. M3oTonsl. KopnycKyasapHo-60110801
oyanusm, o0eolicmeeHnas npupoda d1ekmpona. CTpOEHHE 3IEKTPOHHBIX O00O0JOYEK aTOMOB,
KBAaHTOBBIC YHCIIa. DHEPTeTUUYECKHE YPOBHH U MTOypOBHU. ATOMHBIE opOuTanu. Knaccudukanus
XMUMHYECKUX 3JIEMEHTOB (s-, pP-, d-, f-aemenTsr).

Pacripenenenuie 31€KTpOHOB IO aTOMHBIM OPOUTANSIM, APUHYUN MUHUMYMA IHEP2UlU,
npunyun Ilaynu, npaseuno Xynoa. IAEKTpOHHbIE KOHPUTYpallUd aTOMOB 3JIEMEHTOB MEPBOrO—
4eTBEPTOTO MEPHOAOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHHH, 3JICKTPOHHBIE KOH(PHUTypaIuu
UOHOB. [loHamue 00  dSHepeuu  UOHU3AYUU,  DHEpaUU  CPOOCMBA K  DJeKMPOHY.
DIIEKTPOOTPULIATETHHOCTb.

[lepuonnueckuii  3akoH u llepuoguyeckas cuctemMa XUMHUYECKHX  3JIEMEHTOB
J .. MenneneeBa. CBsizb nepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIOYKHBIX BEIECTB IO TpyNIaM U
nepuoaM. 3HaueHue nepuogudeckoro 3akona /.M. Menneneena.

Xumuyeckasi CBsi3b. BUIIBI XMMHUYECKON CBSI3U: KOBAJCHTHAs, MOHHAsA, METAJUINYECKAs.
MexaHu3Mbl 00pa3oBaHMsl KOBAJIEHTHOM CBSA3H: OOMEHHBIHN 1 JIOHOPHO-AKIETITOPHBINA. DHEPrus U
JIMHA CBsI3U. [10NSpHOCTH, HAINPABICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOHN CBsA3U. KpaTHbie
cBsa3u. BogoponHas cBsA3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BaneHnTHOCTh 1 BaJieHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayusi amomuvlx opoumanei.
CBsI3b JIEKTPOHHON CTPYKTYpPBl MOJIEKYJ C UX T€OMETPUUYECKHM CTPOEHHEM (Ha mpumepe
COEIMHEHUH 3JIEMEHTOB BTOPOT'0 MEPUO/IA).

[IpencraBneHne © KOMIUIEKCHBIX coequHEHMsX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILIEKCO00pa3zoBaTeb, JUranibl. Koopounayuonnoe uucno. Homenxknamypa KOMNIEeKCHbIX
coeduHenuti. 3Ha4YeHNE KOMITJIEKCHBIX coeJuHeHuil. [IoHATHe 0 KOOpIMHALIMOHHON XUMHUU.

BemiectBa MONEKYISIpHOTO M HEMOJEKYJISPHOIO CTpOeHUs. THMBl KPUCTATIIMUYECKHUX
PEIETOK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIX cucremax. McTuHHbIe pacTBOpPLL. [Ipedcmasnenue o KOINOUOHBIX
pacmeopax. CrnocoObl BBIPAKEHHsST KOHIIGHTPALMU PAcTBOPOB: MaccoBas JOJIs BEIIEeCTBa B
pacTBope, MoJIsipHas ~ KOHLeHTpauus. HacbllleHHblE W HEHACHIIEHHbIE  PacTBOPHI,
pactBopuMoOcTh. Kpucramioruapars!.

Knaccudukanus u HOMEHKJIaTypa HEOpPraHMYECKHUX BellecTB. TpuBHaIbHbIE Ha3BaHUS
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMH4ecKUX peakuil B HEOPraHMUeCKoi U OpraHMyecKoil XuMuu. 3aKoH
COXPaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M NPEBPAIIECHUS DHEPTUU NPU XMUMHYECKHX
peakuusix. TernoBble 3QPeKThl XUMUUECKUX peakunid. TepMoXxuMudyeckue ypaBHEHHUS.

CKOpOCTh XMMUYECKOH peakinu, e€ 3aBUCUMOCTb OT pa3IMyHbIX (hakTopoB. ['oMOreHHbIE U
rereporeHHble peakuu. Karanus u katanusaTopsl.

OOparuMble U HeoOpaTMMble peakuMd. XHUMHYecKoe paBHoOBecue. Kowcmanma
Xumuueckozo pasnogecus. DaKTOpbl, BIUAIONIME HA IMOJO0KEHHE XUMUYECKOTO PAaBHOBECHS:
TEMIEpaTypa, JaBICHUE U KOHILIEHTpAallMM BEILECTB, y4acTBYHOIIMX B peakuuu. [Ipunmun Jle
[Tarenske.
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OnexTponutnyeckass gucconuanus. CunbHble W crnabble  31eKTposiuThl.  CTeneHb
nuccouuanuu. Hounoe npouzsedenue 600vl. Cpenia BOJHBIX PACTBOPOB: KUCIOTHAS, HEHTpaibHasl,
nienioyHasi. Bogopoansiii mokaszatens (pH) pactBopa. 'maponus coneit. Peakuuu HOHHOTO
oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb WU
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJIECHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

DKCIIEpUMEHTAIbHbIE METO/Ibl U3yUEHHUS BEIIECTB U X MPEBPAILICHUI

Paznoxxenne nmepokcuga  BoJAopoJa B NPUCYTCTBUM  KaTajau3aTopa,  MOJAEIHU
KPUCTAJIMYECKUX PpEHIETOK, MPOBEJCHHE peakUuid HOHHOro oOMeHa, OMpelesieHHue Cpebl
pacTBOPOB € NOMOIIbIO UHAUKATOPOB.

JleMoHCTpamuu:

— Bubl Tabnun «llepuonuueckas cucrema xumudeckux sneMenToB .M. MenneneeBay;

— MOJIETHN KPUCTAJUINYECKUX PELIETOK;

— pa3ioKeHUe NePOKCHIa BOJOPOAA B IPUCYTCTBUU KaTaIU3aTopa.

JlabopaTopHbIe ONBITHI:

— [IPOBEJICHUE pPeaKlUuii HOHHOTO 0OMEHa;

[TpakTueckue paboThI:

Ne 1. Bnustnue pa3znuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOW peaKIuy;

Ne 2. Bnustnuie pa3ianyuHbIX (PaKTOpOB Ha MOJO0KEHHE XUMUYECKOTO PAaBHOBECHUS;

Ne 3. Xumnueckue peakiuu B pacTBOpax 3JIEKTPOIUTOB.

Pacuérnrble 3amaun:

— C HUCHOJb30BAaHUEM IOHATUI «MaccoBasi J0JIi PACTBOPEHHOI'O BELIECTBA», «MOJIIpHAs
KOHIEHTPALUs»;

— pacy€Thl Macchl BeLIECTBAa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Ui 00beMY OJTHOTO U3 YUacTBYIOLUX B PEaKILMU BEIIECTB;

— BBIYHCJIEHHE MAacCOBOW JJOJIU Y MOJISIPHOM KOHLIEHTPALIMK BELIECTBA B PaCTBOPE;

— BBIYMCIIEHHE Macchl (00beMa, KOJMYECTBA BEIIEeCTBA) MPOAYKTa PEAaKLUHU, €CIIU OJJHO U3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONpPEAEIEHHON MacCOBOM JI0JI€il paCTBOPEHHOT'O BEILIECTBA.

Heopranuveckasi Xumus

ITonoxxenue HemerauioB B Ilepuoanueckoi cucreMe XUMHUYECKHX dieMeHToB [[.M.
MenneneeBa U OCOOCHHOCTH CTpOEHUS HMX aroMoB. DU3WYECKHE CBOICTBA HEMETAJIJIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bomopon. INonydyenue, pusmdeckne U XMMHYECKHUE CBOWCTBA: PEAKIMU C METAJIAMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uapuasl. Tonaugnsie snemenmul.

["amorensl. Haxoxaenne B mpupoje, cocoObl MONydeHHs, (U3UIECKUEe U XUMHUYECKHE
cBoicTBa. ['amoreHoBojopoabl. BaxkHeline KUCIOPOACOJEpKAIIUE COCAMHEHUS TallOT€HOB.
JlaGopaTopHbIe 1 TPOMBIIIIICHHBIE CTIOCOOBI MOTyYeHHUS TaIOTeHOB. [[prMeHeHne rajJoreHoB 1 ux
COEMHECHUM.

Kucnopon, o3on. JlabopaTopHble W NPOMBIIIICHHBIE CMOCOOBI TOTYYEHHs] KHUCIOpPOa.
®u3nuecKkue 1 XUMUYECKHUE CBOMCTBA U MPUMEHEHHE KUCIOPOo/ia U 030Ha. OKCHUJIBI M TEPOKCHUJIBI.

Cepa. Haxoxenue B mpupojie, CriocoObl moaydeHust, Gu3ndecKue i XUMHUIECKHe CBOMCTBRA.
Cepoonopon, cynbduabl. Oxeun cepsi(IV), okcun cepri(VI). CepHucTas u cepHasi KUCIOTHI U UX
conu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IprMeHeHune cepbl U €€ COeMHEHHIA.

A3zot. HaxoxaeHnue B mpupo/ie, CiocoObl MoydeHus , PU3ndeckue U XUMHIECKHUEe CBONCTBRA.
Ammuak, HUTpUBL. OKCHABI a30Ta. A30THCTasi U a30THAs KUCIOTHI M UX coiu. OcoOeHHOCTH
CBOICTB a30THOI KUCIOTHI. [IprMeHeHune a30Ta U ero CoOeAMHEHU. A30THBIE YIOOPCHHSI.

®dochop. Haxoxnenne B mpupozae, CHOCOObI MONyYCHHS, (DUINUSCKUEC M XUMUUYCCKHE
cBoiictBa. Pochuabsl u Qochun. Oxcuasl Qocdopa, ¢ochopHas kuciaoTa U €€ CONH.
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Memacgpocpopnas u nupoghocgpopuas xuciomol, gocgopucmas u @ocghoprosamucmasn
kuciomsl. [Ipumenenne pochopa u ero coenuuennii. DochopHbie y10OpeHHS.

Yrinepon, HaxoxkIeHWE B mpupoie. AIIOTporHbie Mogudpukanud. (Du3ndeckue u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcua yriepona(ll), okeun
yraepoaa(IV), yronpHas kucnora u €€ coau. AKTUBUPOBAHHBINA Yroib, adcopoyus. Pyrniepensi,
epagpen, yenepooHvle nanompyoxku. IIpuMeHeHne NpocThIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl moiaydeHus, (Gu3nueckue M XUMHYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBass KMCIOTa, CWIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKI10, €ro Mojay4yeHue, BUbl CTEKIA.

[Tonoxenne metamioB B [lepuoandeckoit cucreMe XUMUYECKUX 3JIeMeHTOB. OCOOEHHOCTH
CTPOCHHUSI DJIGKTPOHHBIX OO0OJIOUEK AaTOMOB METAIOB. Pacnpocmpanenue xumuueckux
IeMeHmos-memanios 8 zemHou kope. OOmme Gu3nueckue cBoicTBa MeTayioB. [IpuMenenue
METaJIJIOB B OBITY U TexHUKe. CIIaBbl METAIIJIOB.

DIEKTPOXUMUYECKUN Psil HAMPsLKEHUH MeTaiioB. O01re crocoObl MOJTyYeHHST METAIIOB:
TUAPOMETAJULYPIHUsl, MIUPOMETAILUTYPIHUs, INeKTpoMeTaIyprusi. [loHsTHe 0 KOppo3un MeTasuioB.
CriocoOpbI 3a1UTHl OT KOPPO3UH.

OO6mas xapaktepuctuka MmeTtaioB IA-rpymnmbsl [lepuoguueckoit CUCTEMbl XHUMHUYECKUX
areMeHTOB. Harpwii u kanuii: monydeHnue, pu3MUecKue M XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE
MPOCTHIX BELIECTB U UX COCAMHEHUH.

O6mas xapaxkrtepuctuka meramuioB IIA-rpynnsr [lepuoguueckoil cucTeMbl XMMHUYECKHUX
9JIEeMEHTOB. MarHuii v Kanpluii: moay4yeHue, Gu3ndeckre 1 XMMUYECKHUe CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEHIECTB U X coeArnHEHUM. JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHSHHUSI.

AnOMUHUER: TIoNnydeHue, (pu3ndeckrue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeArHeHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOmass xapakrepucTuka MeTajioB nobouHslx noarpynn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeAMHeHUH. OKCHUIbl U THUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl U AUXpPOMATHI, UX OKUCIUTEIbHBIE CBOICTBA.
[TonryueHue u npuMeHeHNe XpoMma.

Pusnyeckue M XHUMHUYECKHE CBOMCTBA MapraHiia M €ro coeauHeHud. Baxnenmmue
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHUECKHE CBOMCTBA XkeJle3a U ero coequHeHnil. OKCuabl, THIPOKCUIBI U
conu xxene3a(ll) u xxeneza(Ill). [lonyueHue u npuMEeHEHHE Kelle3a U €ro CIUIaBOB.

Du3nyeCcKnue 1 XUMHYECKHE CBOMCTBA MEIH U €€ coenrHeHuil. [lonydyeHne u npuMeHeHue
MeIU U €€ COCIUHEHUM.

[{uHK: momydeHue, Gu3nuecKre U XUMHUIeCKre CBOMCTBAa. AMGBOTEpHBIE CBOMCTBA OKCHAA U
TUAPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne NuHKa U €ro COeMHEHUH.

DKCrepuMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPALLIEHUI

N3yuenne oO6pa3ioB HEMETAIIOB, TOpeHUe cephl, pocdopa, xKeneza, MarHus B KUCIOPO/IE,
B3aMMOJICHCTBHE MIEJIOYHBIX U  IIEJIOYHO3EMENbHBIX METaUIOB C BOJOM  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), KAUECTBEHHBbIE PEAKIMM HAa HEOPraHMYECKUE AaHUOHBI,
KaTHOH BOJIOPO/ia U KAaTHOHBI METAJUIOB, B3aUMO/ICHCTBUE I'MIPOKCH/IOB aATFOMUHUS C paCTBOPaMU
KHCJIOT U IIEJIOYEH, pelIeHue dKCIEePUMEHTAIbHBIX 3a/1a4 1o TeMaMm «l ajmorensr», «Cepa u eé
COeTMHEHUN», «A30T U (hochop U UX coeAMHEHUD», «MeTaibl TJIaBHBIX MOATPYIIY, «MeTasibl
NOOOYHBIX MOJATPYIIID.

JleMoHCTpamuu:

— 00pasIbl HEMETAILIOB;

— ropeHue cepsbl, pocdopa, xkene3a, MarHus B KUCIOPOJIE;
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— B3aMMOJICWCTBHE MLIENOYHBIX U LIEJIOYHO3EMEIbHBIX METAJIJIOB C BOAOW (BO3MOXKHO
MCII0JIb30BaHUE BUIEOMATEPHUATIOB).

JlaBopaTopHble ONBITHI:

— KauECTBEHHbBIE PEAKIIMY Ha HEOPTaHUYECKNE UOHBI U KaTHOH BOJIOPO/IA;

— TMOJIy4eHue U cOOMpaHue ra3os;

— B3aMMOJICUCTBHE MIEIOYHBIX U MLIEJIOYHO3EMEIbHBIX METAIJIOB C BOAOW (BO3MOXKHO
MCII0JIb30BaHUE BUAECOMATEPUATIOB);

— B3aMMOJEHCTBUE TMAPOKCHJIOB ATFOMUHHUS U LIMHKA C PACTBOPAaMU KHCIIOT U ILIEJI0YEH;

— Ka4eCTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIIOB.

[TpakTuyeckue paboOTHI:

Ne 4. PenieHne skciepuMEHTANIBHBIX 3a7a4 110 TeMe «['anoreHsn;

Ne 5. Pemienune sxcnepuMeHTanbHbIX 33/1a4 10 TeMe «Cepa U ee COETUHEHUY,;

Ne 6. Pemienue sxcriepuMeHTaNbHBIX 33/1a4 0 TeMe «A30T U (pochop U UX COCTUHEHUSY;

[Ipaktuueckue pabotel: Ne 7. Pelmienue skcriepuMEHTANBHBIX 3a7a4d 10 TeMe «MeTaibl
[JIABHBIX MTOATPYIIID;

Ne 8. Pemienune sxcniepruMeHTalnbHbIX 33/1a4 10 TeMe «MeTauibl HOOOUHBIX HOATPYIII.

Pacuérnrble 3amaun:

— BBIUMCIIEHUE MACChl BEIIECTBA MM 00bEeMa Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YUaCTBYIOIIMX B PEAKIIUU BELIECTB;

— BBIYMCIIEHHE Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUU, €CITU OJTHO U3
BELIECTB UMEET IIPUMECH;

— BBIUMCJIEHHE Macchl (00beMa, KOJTMYECTBa BEIIECTBA) MPOAYKTa pPEaKlUu, €CIU OAHO U3
BEILECTB JJAHO B BUJIE PACTBOpA C ONPEIECICHHON MacCOBOM JJ0JIE PAaCTBOPEHHOTO BEIIECTBA;

— BBIUHCJICHHE BBIXOJIa MPOJIYKTAa PEAKIIUU OT TEOPETUUECKH BO3MOMXKHOTO

— BBIYMCIIEHHE Macchl (00beMa, KOJMYECTBA BEIIECTBA) MIPOAYKTa PEAKIIUHU, €CIIU OJJHO U3
BELIECTB JJaHO B BUJIE PACTBOPA C OIIPEIEIIEHHON MacCOBOM J0JI€M paCTBOPEHHOTO BELIECTBA, WIN
UMEET NMPUMECH;

— BBIYMCIIEHHE Macchl (00beMa, KOJMYECTBA BEIIEeCTBAa) MPOIYKTa PEAKLUH, €ClId OAHO U3
BEIIECTB JJaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM J0JI€i paCTBOPEHHOT'O BEILIECTBA;

— BBIYHCJIEHUE BBIXOJIa POIYKTa PEAKIIUHA OT TEOPETUUECKH BO3MOXKHOTO

XuMus 4 )KU3Hb

Ponp xumun B o0ecrieueHnH yCTOMYMBOTO pa3BUTHUS denoBeuecTBa. [loHATHE O HAYYHBIX
METO/Iax IMO3HAHMSI U METOIOJIOTUH HaydyHOTO MccienoBanus. HaydHble IpUHITUIIB OpraHu3auy
XUMHUYECKOTO MPOu3BOACTBA. [IpoMbINIIIEeHHBIE CIOCOOBI MOMyYeHUs] BaKHEHIIINX BEIIeCTB (Ha
nprMepe TMPOU3BOJCTBA aMMHAaKa, CEPHOW KHUCIOTHI, MeTaHoia). [IpoMBINIIeHHBIE CITOCOOBI
MOJYYEeHUsT METAJUIOB M CIUIAaBOB. XMMHUECKOE 3arpsi3HEHHE OKpYXKalolled cpeabpl U ero
nocnencteus. Ilpobnema nepepabomku omxo008 u noOOuHbIX npodykmos. Poilb XuMuu B
o0ecreyeHnn YHepreTuueckoi 6e3omnacHocTH. [IpuHIHUIBI «3enEH0M XUMUM.

XumHus W 3I0pOBbe deloBeka. JlekapcTBeHHBIE cpencTBa. [IpaBmiia HCIIONB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUK B pa3BUTUN MEAUIIMHBI

XWMUS TUTIA: OCHOBHBIC KOMITOHEHTEHI, IMHINEBbIC T00aBKU. Poiib XMMHH B 0OCCIICUeHUN
MUILIEBOH Oe30MacHOCTH.

Kocmernueckne u mapgromepHbie cpeactBa. beitoBas xmmusi. [IpaBmia Ge3omacHOTO
WCIIOJIb30BaHUs MIPETapaToB OBITOBOM XMMHH B MIOBCEIHEBHOMN KH3HU.

XUMUS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTEILHBIC MaTepHaibl (IIEMEHT, OCTOH).

XuMHs B CeIbCKOM X03s1iicTBe. Opranndeckrue 1 MUHepaibHbIe y100peHusI.

CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepUallbl, KpaCKH, CTEKII0, Kepamuka. MaTtepuansl s
AIIEKTPOHUKHU. HaHOTeXHOMOTHY.

PacuéTrHble 3agaun
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Pacuérsl: Macchl BemecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE
wii 00bEMY OJHOTO W3 YYacCTBYIOIIMX B pEaKIMU BEIIEeCTB, Macchl (00BbEMa, KOIMYECTBa
BEIIECTBA) IMPOJYKTOB DPEAKLMH, €CIM OJHO M3 BEUIECTB HMMEET IMPHUMECH, Macchl (00BbEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKluHu, €Cly OJHO M3 BEIIECTB JAHO B BHJE PacTBOpa C
OonpeAenEéHHON MacCOBOM JIOJ€ PAacTBOPEHHOIO BELIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIEHTpAllMU BEIIeCTBA B PAcTBOpE, JIOJIM BbIXOAA MPOAYKTa PEaKUUu OT TEOPETHUUYECKU
BO3MOKHOTO.

Me:xknpeaMeTHble CBI3H

Peanu3anus MeXIpPEAMETHBIX CBS3CH NMPU U3YYeHHUH OOIICH M HEOpPraHUYEeCKOHW XMMHH B
11 knacce ocymiecTBIseTCS Yepe3 UCTOIb30BAHNE KaK OOIIMX €CTECTBEHHO- HAYYHBIX IMOHSATHIA,
TaK Y MOHATHUH, IPUHATHIX B OTJCIBHBIX MTPEIMETaX €CTECTBEHHOHAYYHOT'O ITUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TOHSTHS: SBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHajJMW3, CHUHTE3, KIACCH(pUKAIUA, IEePHUOJUYHOCTh, HAOIIOJACHHE, H3MEPEHUE,
OKCIIEPUMEHT, MO/IE]Tb, MOJICTTUPOBAHUE.

®dusnka: maTepus, MUKPOMHD, MaKpOMHpP, aTOM, 3JIEKTPOH, IMPOTOH, HEHTPOH, WOH,
W30TOITbI, PaIMOAKTHBHOCTh, MOJIEKYJIa, YHEPTreTHYCCKHA YPOBEHb, BEIIECCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, HIealbHbIN a3, (U3MUECKHE BEIMUMNHBI, CAMHHUIIBI H3MEPEHUS,
CKOPOCTB, JHEPTHUs, Macca.

buonorus: Kierka, oOpraHu3M, SKOCHCTeMa, Ouochepa, MeTabOIM3M, MaKpO H
MHUKPOSJIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTBHI, TOPMOHHI,
KPYrOBOPOT BEIIECTB ¥ MMOTOK YHEPTUU B IKOCUCTEMAX.

[eorpadus: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHoNorHsI: XUMHUYECKas! MPOMBIIIICHHOCTh, METAJUTypPIusi, CTPOUTEIIbHBIC MaTepHUAIIBI,
CEJIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, TIHINEBAas IPOMBINIICHHOCTh, (apMareBTHIecKas
MPOMBINIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHUX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIITMOHHBIX MaTEPHAJIOB, dJICKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IO XUMHHU HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

B cootrBercTBUM C CUCTCMHO-ACATCIBbHOCTHBEIM IMOAXOJA0OM B CTPYKTYpPC JIUMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CpeTHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIIEAYIOIINE  COCTABIAIONIME: OCO3HAHWE OOYYalOIMMHCS  POCCHHCKOW  Tpa)KIaHCKOMH
UJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENENEHUIO;
HaJIM4YuMe MOTHUBAlMM K  OOYYEHHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAThCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMU U HOPMaMH TOBEACHUS; HAIUYHE
IMpaBOCO3HAHMNA, DKOJIOTHUECKOH KYJIBTYPEI; CIIOCOOHOCTH CTaBHUTh HECJIN U CTPOUTH KU3HCHHBIC
TUIaHBI.

JIMYHOCTHBIE pE3yAbTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTPaXKaroT cHOPMUPOBAHHOCTD
OTIbITa [MO3HABATENBHON U MPAKTUUYECKOM JesTeIbHOCTH 00yUaroluXcs B MPOIecce peann3auu
00pa30BaTeNbHON JAEATETbHOCTH.

JIMYHOCTHBIE pE3yAbTaThl OCBOSHHS IMpeaMeTa «XUMHUSI» OTPaXKaroT cHOPMUPOBAHHOCTD
OTIbITa [MO3HABATENBHON U MPAKTUYECKOM NeATeIbHOCTH 00yUYaroluXcsl B MPOIecce peann3anuu
00pa3oBaTeNbHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

—0CO3HaHUs 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHHUSI K
3aKOHY U MPaBOIOPAIKY;

—TpE/ICTaBICHUsI O COIMAJIbHBIX HOPMax M MPaBUIAX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTUBE;
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~TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIILHOCTH MPH CO3JaHUN YIEOHBIX IPOEKTOB,
peleHUH y4eOHBIX M [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

—CIIOCOOHOCTH OHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apIyMEHTHI JPYTruX
IPY aHAJIN3€ Pa3IMYHbIX BUJOB yU4EOHOM NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTTUTAHMS:

—IEHHOCTHOI'O OTHOILIECHHS K MCTOPUYECKOMY M HAYYHOMY HACIECIUIO OTEYECTBECHHOU
XUMUH;

—YBaXXECHHUS K TPOLECCY TBOPUECTBA B OOJIACTH TEOPUH M TPAKTHUECKOTO TMPHIIOKEHHS
XUMHH, OCO3HaHMsI TOTO, YTO J@HHBbIE HAyKH €CTb pEe3yJIbTaT AJUTEIbHBIX HAOIIOIEHHH,
KPOIIOTJIMBBIX IKCIIEPUMEHTAIbHBIX IIOMCKOB, IOCTOSHHOI'O TPY/1a YYEHBIX U IIPAKTUKOB;

—HMHTEpeca M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUH M IOCIEAYIOIIEM aHaJIU3e
MH(pOpMaLIUHU O MEPETOBBIX JOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

—HpPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

—CIIOCOOHOCTH OIICHWBATh CUTYallUH, CBSI3aHHBIE C XHMHYCCKUMHU SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

—~TOTOBHOCTH OIICHMBAaTh CBOE IMOBEIACHHE M TOCTYNKH CBOMX TOBApHILEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHMS TOCIEICTBUN MOCTYIIKOB,;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

—~TIOHUMAaHUsl LEHHOCTEH 30pOBOro M Oe30macHoro obpas3a >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

—CoOMI0IeHNs. TPpaBU 0€30IaCHOr0 OOpallleHUs] C BELIECTBAMU B OBITY, IOBCEAHEBHOM
YKU3HU, B TPYIOBOU 1€ TEIbHOCTH;

—~TOHUMAaHUsl II€HHOCTH NpPaBWI HWHAMBUIYAIbHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

—~OCO3HAHHUS MOCIEICTBUI M HENMPUATUS BPEIHBIX NPUBBIUEK (YNOTpeOJeHUs alKoroJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS

—KOMMYHHMKATHBHONH KOMIIETEHTHOCTH B y4eOHO-HMCCIIEOBATEILCKOW JIESTEIbHOCTH,
0OIIECTBEHHO MTOJIE3HOM, TBOPUYECKOM U APYTUX BUIAX JAESATEILHOCTH;

—YCTAaHOBKM HAa aKTHBHOE YYacTHE B PEIICHUH MPAKTHUYECKMX 3a7a4 COIHMATbHOU
HAITPABJICHHOCTH (B PaMKax CBOETO KJIacca, [IKOJIBI);

—HMHTEepeca K MPAaKTHYSCKOMY HM3YYEHHIO MPO(ECccHil pasiuyHOro poja, B TOM YHCIEC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HaHHUH 110 XUMHU,

— YBaKEHHS K TPYY, JOIAM TPY/Aa M Pe3yJIbTaTaM TPYI0BOM IeSITEIbHOCTH,

—~TOTOBHOCTH K OCO3HaHHOMY BbIOOpY WHIMBUIYaJbHOM TpaeKTOpHUH 00pa3oBaHUS,
Oynyiiei mpodecCr U peanu3alii COOCTBEHHBIX JKU3HCHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CITOCOOHOCTEN K XMMHH, HHTEPECOB U MIOTPEOHOCTEH 00IIecTBa;

6) 3K0JIOrM4eCKOro BOCUTAHMSA:

—JKOJIOTUYECKH 11e71ecO00pa3HOr0 OTHOIICHHUS K MPHUPOJIe KaK UCTOUHUKY CYIECTBOBAHUS
’KU3HHU Ha 3eMIie;

—~TIOHUMaHUS TJI00ATLHOTO XapaKkTepa KOJIOTHIECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbL;

—0CO3HaHUs HEOOXOUMOCTH UCTIOIB30BAHUS JOCTHKEHUH XUMHHU TSI PEIICHUS BOITPOCOB
PaMOHAIBHOTO MPUPOIONOJIB30BAHNS;

—aKTUBHOIO HENpUATHS JEHUCTBUM, NMPUHOCAILIMX BPE OKPYXKAIOUIEH MPUPOIHOU Cpere,
YMEHHMsI MPOTHO3UPOBATh HEOIATONPUSATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;
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—HaJIU4Ms PA3BUTOIO B3KOJOTMYECKOIO0 MBILUICHMS, 3KOJIOIMYECKOM KYJBTYPBI, OIIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW — HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCSI MMM B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMAJIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS

~MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00IIeCTBEHHOW MPAKTHKH;

—~TIOHUMaHUsl CHEMUPUKA XUMHH KaK HayKd, OCO3HaHUs e€ poiu B (POPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIILICHHUS, CO3JaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIIeM
MHpPE KaK O €IMHCTBE IMPUPOAbI M YEIOBEKA, B IMO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEU W
pEIICHUHU IPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

—yOSKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JUISI COBPEMCHHOW IMBWIM3AIMH: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU T100aTBHBIX MTPOOJIEM YCTOMUMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M DKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCIeueHNN yCIOBUN YCTEIIHOTO TPYJAa U SKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

—€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHUMAHHS CYIIHOCTH METOJAOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBJICHUN OKPYXAIOLIEro MUpa U MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS JaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

—CIOCOOHOCTH CaMOCTOSITEIFHO UCITOJIH30BAaTh XUMHUCCKHUE 3HAHUS JIJIs1 peIISHUS TIPOOIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

—HHTepeca K MO3HAHUIO, UCCIIEN0BATEIBCKOMN NEATEIbHOCTH;

~TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHUW IO XUMHHM B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEOHOCTSIMU;

—UHTepeca K OCOOEHHOCTAM TpyAda B pa3iIHuHbIX cdepax MnpodecCHoHATbHON
JIeSITEILHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIe pe3yJabTaThl OCBOCHUS TPOTPaMMBI MO XMMHH Ha YPOBHE CPETHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

—3HauYUMBIC I (DOPMUPOBAHHSI MHPOBO33PEHHS OOYYAIOUIMXCS MEKIUCIUIUTMHAPHEIE
(MexmnpenMeTHbIe) OOLIeHayuHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHE);

—yYHUBepcaJibHble ~ yueOHble  JeHCcTBHS  (IIO3HaBaTelbHbIE,  KOMMYHUKAaTHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

—CMOCOOHOCTh ~ OOyYaromMXcs  HMCIHOJb30BaTh  OCBOCHHBIE  MEXKIUCHUIUIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHMS W YHHBepcalbHble y4deOHbIe JEWCTBUS B I03HABATEIbHOH W
COIIMAIbHON ITPAKTHKE.

MertamnpeaMeTHbIe PE3yIbTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCAIBHBIMU Y4YCOHBIMU
MO3HABAaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSMU.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe AeiicTBUS
ba3oBble TIOrMYECKHE AEUCTBHS:

—CaMOCTOSITENIbHO (DOPMYIHpPOBaTh U aKTyaJIM3UpPOBaTh IMPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;
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—OIpeAeATh LEIN JESATENbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU MX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

—HCIIOJIb30BaTh MPH OCBOCHUU 3HAHUHA NPUEMBI JIOTUYECKOTO MBIIUICHHUS: BBLICTATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb MUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIUE MTOHITUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

—BBIOMpATh OCHOBAHMSI U KPUTEPUU [T KJIacCU(UKALIUK BELIECTB M XMMUYECKUX pEaKIHii;

—YCTaHABIMBATh MPUYNHHO-CJICICTBEHHBIE CBA3H MEX/y U3yU4aeMbIMU SIBIICHUSIMH;

—~CTPOUTh JIOTUYECKUE PpACCYXJIEHUs (MHAYKTUBHBIC, JEAYKTHUBHBIE, I10 AaHAJOIUN),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

—~IPUMEHATH B MPOLIECCE NTO3HAHUS UCIOJIb3YEMbIE B XUMUM CUMBOJIUYECKHE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATENBbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHATh Ha3BaHHbIC MOJICJIbHBIE NIPEICTABICHUS 115
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB HU3Y4aEeMBbIX BEIIECTB U XUMHUYECKUX PEAKIIHH.
bazoBble HccaeoBarenbckue 1ecTBuUS:

—BJIaJIETh OCHOBAaMHU METOJIOB HayYHOT'0 MIO3HAHUS BELIECTB U XUMHUYECKHUX PEaKIIMii;

—(opMmynupoBaTh LEId M 337a4d  MCCIEJOBAHHUSA, MCIIOJIb30BaTh IIOCTABJICHHBIE MU
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

—BJIaJIeTh HaBBIKAMU CAMOCTOSITEJILHOIO IUIAHUPOBAHMUSI M IPOBEACHUS YUECHHUUECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIETaHHOM
pabore;

—~TpuOOpeTaTh OMNBIT YYEHWYECKOH HCCIIEAOBATEIbCKOM M IMPOEKTHOW JesTeTbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
NPAaKTUYECKUX 33424, NPUMEHEHMUIO PA3INUHBIX METOA0B NO3HAHUA.

Pa6ota ¢ uadopmarnmei:

—OpPHEHTHPOBAThCS B PA3IMYHBIX HMCTOYHMKAX WH(poOpMaruu (HaydIHO-TIOMYIISIPHAS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypcbl VHTepHera),
aHATM3MUPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHHUS, KPUTUIECKH OIICHUBATh
€€ JI0OCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTE;

—(opMyIUpOBaTh 3alpOChl U MPUMEHATh pa3IMYHble METOAbl NpPU IOUCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

—TIpUOOpETaTh OIBIT UCTIONB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUN H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

—CaMOCTOSITESIbHO BBIOMPATh ONTUMANBbHYIO (OpMY NpeAcTaBieHUs] HHOPMALUU (CXEMBI,
rpad UKy, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

—HCMOJb30BaTh HAy4yHBIM $3bIK B KauecTBE CpeAcTBa IpH padoTe C XUMHUYECKOH
uHpoOpMalell: MPUMEHSATh MEXIpeIMeTHble ((U3NUYecKne M MaTeMaTH4YecKhe) 3HaKd H
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

~HCII0JIb30BaTh 3HAKOBO-CMMBONMYECKMUE CPEACTBA HAMAAHOCTMU.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cCTBUA:

—3aj]aBaTh BOIPOCHI 1O CYIIECTBY 00CYK/1aeMOil TEMBI B X0Jl€ TUaora U/Winu AUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (OPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHHUS
NpeUI0KEHHOH 3a/1a4H;

—BBICTYNATh C MPE3CHTALEH pe3yJabTaTOB MO3HABATEIbHON JESITEIbHOCTH, MOJIy4EHHBIX
CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,




YACTHOE OBIIIEOBPA30OBATEJIbHOE YUPEX/JEHUE «HACTHAS HIKOJIA OB
Cankr-IlerepOypr, Kpacnocenbsckoe mocce (I'openoso) nom 54 xopm.6 oduc Ned
Email: edu@codiv.ru Ten.: +7-812-740-10-88
WHH 7807084185 JTunensust KO CITB Ne 1798 ot 15.04.2016 .

peanu3any y4eOHOTo TMpoeKTa, u (POpMyIUpOBaTh BBIBOJBI MO pe3yibTaTaM MPOBENEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKIEHHS 1 0OMEHa MHEHUSIMH.
PeryisiTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUS

—CaMOCTOSITEIbHO IUIAHUPOBATh U OCYILIECTBISTH CBOIO ITO3HABATEIBHYIO JESTEIbHOCTD,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBINMOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(PPEKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM MOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

~OCYILECTBIISTH CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMUU Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMHUS» HaydHbIE€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpETAlUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IE€ATEILHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUW B Pa3jIMUHBbIX Y4E€OHBIX CHUTyalMsIX, a TAaKKE€ B PEAbHBIX JKU3HEHHBIX CHUTYyalMsX,
CBS3aHHBIX C XUMUEH. B mporpamme 1o XuMuu NpeAMeTHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TOJaM
U3Y4YECHUS.

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(OPMHUPOBAHHOCTb IPEACTABICHUI: O MECTE U 3HAUEHUH OPraHUYECKON XMMUHU B CUCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00€CTI€YeHNN YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA B PELLICHUU
po0JeM 3KO0JIOrMYEeCKOM, 3HEPreTUYeCKol U NUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3JIaHUM HOBBIX MaTepHalioB, HOBBIX MCTOYHHMKOB 3HEPIMM, B OOECIEUEHUU PALlMOHAIBHOIO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILIEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIQJICHAE CHCTEMOM XMMMUYECKHX 3HAHHUH, KOTOpas BKJIOYAECT: OCHOBOIOJArarolue
MOHSTHS — XUMUUECKUN 3JIEMEHT, aTOM, PO U JIEKTpOHHas 000JI0uKa aTroma, s-, pP-, daToMHbIe
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIu3alus aTOMHbBIX OpOUTajei,
MOH, MOJIEKYJa, BaJIEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeJeT, PYHKIMOHAIbHAS TPYIINa,
paaMkan, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpAlllEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpHasi U MPOCTPAHCTBEHHAsl (T€OMETPUUECKAsi, Onmu4eckas), A30Mepbl, TOMOJIOTHYECKUN
pAl, TOMOJIOTH, YIVIEBOJOPOJABI, KHUCIOPOA- W a30TCOACPIKALIUE OPraHUYECKHE COCIHHEHMS,
MOHOMED, MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEANHEHHS,

TeopuH, 3akoHbl (mepuommdeckuii 3akoH JI.M. MenneneeBa, Teopusi CTpPOCHHS
oprannueckux emectBs A.M. bytinepoBa, 3aK0H COXpaHEHHS MacChl BELIECTB, 3aKOH COXPaHEHUs
U TpEeBpallleHus] SHEPTUU NIPU XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHHM, MHPOBO33PEHUECKHE 3HaHMs, JIeKallue B OCHOBE IIOHMMAHUS MPUUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJIICHUH;

NPEJICTaBICHUS O MEXaHW3MaxX XHMHMUYECKHX peakUuud, TEepMOAUHAMMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3AUMHOM BIIUSIHUY aTOMOB M IPYII aTOMOB
B MOJIEKYJax (MHAYKTUBHBIA U Me30MepHbIN 3 dekTsl, opueHtantsl I u Il pona);

dakTosornyeckue CBEIEHHS O CBOWCTBaxX, COCTaBe, MOJIY4eHHUH U Oe30MacHOM
UCITOJIb30BaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOH AEATEIbHOCTH
YyeJioBeKa, O0IMIMX HAYyYHBIX MPUHIUIIAX XUMHUYECKOT0 IMPOU3BOJICTBA (Ha MpUMeEpe MPOU3BOICTBA
MeTaHoJIa, epepaboTKu HePTH);

Cc(OPMHPOBAHHOCTb YMEHMM: BBIABIATh XapaKTepHbIE IPU3HAKK MOHATHH, YCTaHABIMBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTABA, CTPOEHUS U
CBOMCTB OPraHMYE€CKUX COCTUHECHUI;
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c(OPMHPOBAHHOCTh YMEHUHN: UCMOIB30BATh XMUMHUYECKYI0 CHMBOJHKY IS COCTaBJICHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpPAIIEHHBIX U CKENETHBIX) (QopMyid
OpPraHMYECKHUX BEILIECTB; COCTABJISITh YpPAaBHEHUS XUMUYECKUX pEAaKLUH U pacKpblBaTh MX
CYLTHOCTb:  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN  IMOCPEICTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OanaHca ITHX peakluid, peakinii HOHHOTO 0OMEeHa ITyTéM COCTABIICHUS UX MOJIHBIX
U COKpAIIEHHBIX MOHHBIX YPaBHEHMIi; N3TOTABIMBATh MOJIEIN MOJIEKYJl OPraHUYECKUX BEUIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMHUPOBAHHOCTh YMEHHI: YCTAaHABIMBATHh MPUHAJICKHOCTh U3yYEHHBIX OPraHUYEeCKUX
BEIIIECTB 110 UX COCTaBYy U CTPOCHUIO K ONPENEIEHHOMY KJIACCY/TPYIIIe COSUHEHUH, 0agamb UM
Ha3BaHUsA 1Mo cuctematudeckoil HomeHkiaatype (IUPAC) u npusooums TpuBUaNIbHBIC Ha3BAHUS
JUISL OTZI€TIbHBIX MPEACTaBUTENIEH OPraHNYeCKUX BELIECTB (ITUIIEH, allE€TUIIEH, TOJIYOJI, [NINLIEPHH,
STUJICHIJIUKOJb, PeHo, (popmanbaerus, aeraibaerii, aleToH, MypaBbuHas KUCI0Ta, YKCYCHas
KHUCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAS KHUCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTo3a,
bpyKkTO3a, aHUIIUH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEISATh BMJI XHMHUYECKOW CBSA3M B OPraHUYECKUX
coeuHEHUX (KOBaJCHTHAs U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHS INPUMEHSATH IOJOKEHHUSI TEOPUU CTPOCHUS OPraHUYECKUX
BemecTB A.M. bytnepoBa aiis 00bsSCHEHUS! 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTpOCHHUE, (GUIHYECKUE W
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIIKaHOB, LMKIIOAIKAHOB, AJIKCHOB, AJKaJMCHOB, AlIKMHOB, apOMaTHYECKUX YIJIEBOJIOPOIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJIHCAXapUa0B),
WUTIOCTPUPOBATh T€HETUYECKYIO0 CBA3b MEXAY HHUMH YpPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIN ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpPMUPOBAHHOCTh YMEHMsI TOJATBEP)KIaTh HA KOHKPETHBIX MpHUMeEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOI'O BJIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb WCTOYHHUKHM YIJIEBOAOPOIHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIQJICHUSI CUCTEMOM 3HAaHUH O €CTECTBEHHO-HAyYHBIX METO/ax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS TPUMEHSITh 3TH 3HAHUS,

c(OPMHPOBAHHOCTh ~ YMEHHMsS TPUMEHSTh OCHOBHBIE  ONEpAIlMM  MBICIUTEILHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOO0OIIeHHE, CHCTEMAaTH3alUI0, BBISBICHUE
IIPUYNHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIU;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBISATH B3aUMOCBSA3b XMMHUECKUX 3HAHUH C MOHITUSIMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4YHBIX IIpeAMETOB Juii 0ojiee OCO3HAaHHOIO
MOHMMAaHHUS CYIIHOCTH MaTepualibHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHbIE 3HAHMS IO
OpPraHUYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOY;

c(OpPMUPOBAHHOCTh YMEHHUI: MPOBOAUTH pACUEThl MO XUMHYECKMM (opmynam u
YPaBHEHUSAM XHMHUYECKUX DPEAKIHMH C MCHOJb30BaHUEM (DU3MUECKHX BEIWYHMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl O HAXOXKJIECHUI0O XMMHUYECKON (HOpMyIbl BElleCcTBA MO U3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, IFIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, AHAJIM3UPOBATh U OLICHUBATH C TO3MIIMIA
9KOJIOTMYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM W TMPOM3BOJICTBEHHOM AESITENLHOCTU
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YeJIOBEeKa, CBSI3aHHOW C MepepabOTKOM BEIIeCTB, HCIIOIb30BAaTh MOJYYCHHBIC 3HAHUS IS
MPUHSITUS TPAMOTHBIX PEIIeHUN IPOOJIeM B CUTYalUsIX, CBA3aHHBIX C XMMHUEIH;

c(OPMHPOBAHHOCTh YMEHHUU: CaMOCTOATENBHO IUIAHUPOBATH U MPOBOAUTH XMMUYECKHUNA
9KCIIEPUMEHT (MOJIyYeHUE M U3yUYEHUE CBOMCTB OPraHUYECKHX BEUIECTB, KAUECTBEHHbIE PEAKIINU
YIJIEBOIOPOAOB PA3IIMYHBIX KJIACCOB M KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILIECTB, PEIICHNE
9KCIIEPUMEHTAIIBHBIX 3a/1a4 [0 PACTIO3HABAHUIO OPTaHUYECKUX BEILECTB) C COOII0OICHUEM MTPABIII
Oe3omacHOro oOpalleHus C BEIEeCTBAMU U JTAOOpaTOPHBIM 000pYyIOBaHUEM, (OPMYIHPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHMIi: COONIOAATh TMpaBUiIa SKOJOTUYECKH IeIeco00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOW JEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO 370POBbA,
OKpY’KallIllel MPUPOJHOM Cpeabl M JOCTHKEHHS €€ YCTOMYMBOIO pPAa3BUTHS; OCO3HABATh
OMACHOCTb TOKCHUYECKOTO JEMCTBMSI HA JKHUBbIE OPraHU3Mbl OIPEIEIEHHBIX OPraHMYECKUX
BellecTB, MOHUMas cMbica nokasarens [1JIK; ananusupoBath 11€1€c000pa3HOCTh MPUMEHEHUS
OpPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOLIEHMS PUCK-
0JIb33;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBIIATH IICJICHANPABICHHBIA TMOUCK XUMUYECKOU
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoil MH(popmanuu, VHTepHET W apyrue), KPUTUYECKH aHATU3UPOBATh XHMUYECKYIO
uH(popMalIrIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3a/1auen.

11 KJIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast U HeopraHuyeckas XUMHsD» OTPaXkaroT:

c(OpMUPOBAHHOCTH MPEACTABICHHI: 0 MaTEPUATHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX
1 ITO3HABACMOCTHU $[BJ'I€HI/II\/'I HpI/IpO)II)I, 0O MECTEC U BHAYCHUU XUMHUHU B CUCTECMEC €CCTCCTBCHHBIX HaYK
u e€ ponu B OOECHEUYEeHWH YCTOWYMBOTO Pa3BUTHA, B PEIICHUU MPOOJEM HSKOIOTHUYECKOH,
BHGPFGTI/I‘IGCKOI\/'I 158 HI/IHIGBOI\/'I 6630HaCHOCTI/I, B paBBI/ITI/II/I MEAUIIMHBI, CO3JaHHUHN HOBBIX
MaTepUaJIOB, HOBBIX WCTOYHHKOB DHEPIuH, B obecreyeHnu PaLMOHAIIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON cpesie;

BJIAJICHUE CHCTEMOM XUMHYECKHUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOMOJIArArONIne
MOHSITUS — XUMUYECKUH DTIEMEHT, aTOM, PO aTOMa, H30TOIbI, ANEKTPOHHASI 0007I0YKa aTOMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30YXKAEHHOE COCTOSIHHS aTroMma, THOpHIH3aIivs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb
OKUCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KPUCTAJUIMYECKash PElIETKA, XMUMHUYECKAas pPEaklUs, PacTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsE JUCCOUMAILMSA, CTEMEeHb JIUCCOLMAIMU, BOJOPOJHBIA  ITOKAa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM d(h(PEKT XUMHUUECKON peakinu, CKOPOCTh XHMHUECKON
peakiuy, XUMHUYECKOE paBHOBECHE; TEOPHUM U 3aKOHBI (TeOpus DJIEKTPOIUTUUYECKOU
Juccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUs MacChl BELIECTB,
3aKOH COXpaHeHI/Ifl 158 npeBpameHI/m 3HepFI/II/I HpI/I XUMHNYCCKUX peaKupmx, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH,
MHpOB033pqueCKHe 3HaHHsA, JIC)KAIIHUEC B OCHOBEC INOHHMAaHHUA HpI/I'-II/IHHOCTI/I U CUCTCMHOCTH
XAMHUYECKUX SIBJICHUI; COBPEMEHHBIE ITPEACTABICHUS O CTPOEHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJ'IeKy.]'ISIpHOM nu Ha)IMOJ'IeKynﬂpHOM ypOBHS[X; HpeJICTaBJ'IeHI/ISI 0 MEXaHHn3MaX XUMHNUYCCKUX
peakuuii, TEPMOJAMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTAX MX NPOTEKaHHS, O
XHMHUYECKOM PAaBHOBECHH, PACTBOpaxX M JAUCIEPCHBIX CHUCTEMax; (DaKTOIOTHMUECKUE CBEICHUS O
CBOfICTBaX, COCTaBC, HOJIy‘-IeHI/II/I 148 6G3OHaCHOM HUCIIOJIB30BAHUHN B&)KHGfIH.IPIX HCOpFaHI/I‘-ICCKI/IX
BEIIECTB B OBITY M MPAKTUUYECKOW [EATETLHOCTH YeJIOBEeKa, OOIIMX HAyYHBIX MPUHIIAIIAX
XHMHYECKOT0 MPOU3BOJICTBA;
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c(OPMHPOBAHHOCTh YMEHHIA: BBISABIISATH XapaKTEPHbIC IPU3HAKHU TTOHITUH, YCIMAHABNIUBAMND
UX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOIIME IOHATHS IIPH ONMCAHWM HEOPTraHUYECKHX
BEILECTB U UX IIPEBPALLCHU;

Cc(OPMHPOBAHHOCTE YMEHUSI HCIOJIb30BaTh XMMHUYECKYH0 CHUMBOJIUKY JUIsI COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTJCIBHBIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMHUECKUX
3JIEMEHTOB B COEJMHEHMSX, BHUJ XMMHUYECKOH CBS3U (KOBaJIEHTHAs, MOHHAs, METAJUIMYECcKasd,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

Cc(OPMHUPOBAHHOCTE yMEHHsSI OOBSACHATH 3aBUCHMMOCTb CBOWMCTB BEIECTB OT BUAA
XUMHUYECKON CBSI3UM M TUMA KPUCTAJUIMYECKOH PEemETKH, OOMEHHBIH M JJOHOPHO-aKLIENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHHIA: KIacCH(UIMPOBATH: HEOPraHWYECKHE BEIIECTBA MO UX
COCTaBy, XMMHUYECKHE PEaKIMH 10 PAa3JIUYHbIM NpHU3HAKaM (YUCIYy U COCTaBYy pearupyrolux
BEIIECTB, TEIUIOBOMY O3((eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YUaCTHUIO KaTalIu3aTopa 1 Jpyrue);

CaMOCTOSITENIFHO 8blOUpamb OCHOBAHUS W KPUTEPUHM ISl KIACCHU(DUKAUU H3ydaeMbIX
BELIECTB U XMMUYECKHUX PEaKIINA;

cOpPMUPOBAHHOCTb ~ YMEHMSI ~ PACKpbIBaTh  CMBICI  [EPUOJUYECKOrO0  3aKOHA
J.. MenneneeBa M J€MOHCTPUPOBATb €ro CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB U MOHOB
XUMHYECKMX  DJIEMEHTOB  IepBOro—uerBéproro mnepuogoB Ilepuonuyeckoid  cucTembl
J.. MenneneeBa, WCHONb3ysd MOHATHS «IHEPIETUYECKUE YPOBHM», «IHEPreTHUUECKUE
HOJYPOBHIY», «S-, P-, d-aTOMHBIE OpOHMTaNIM», «OCHOBHOE W BO30YXIEHHOE DHEPreTUYECKHUE
COCTOSIHUSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS] CBOUCTB XMMUYECKUX JIEMEHTOB U
UX CcoeauHeHud 1o nepuoaam u rpynmnaMm Ilepumonmnueckon cucremsl .M. Menneneesa,
BaJICHTHBIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMHUCHIBATh) 00IIME XUMUUECKHE CBOIICTBA
BEIIIECTB PA3IMYHBIX KIIACCOB, nOOMEepicOams CyIECTBOBAHUE T'€HETHUECKOW CBSI3H MEXITY
HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOIIbIO YPAaBHEHHMH COOTBETCTBYIOIIMX XHUMHYECKHX
peaxkLuii;

c(OpMUPOBAHHOCTh YMEHUS PaCKphIBaTh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCpeICTBOM COCTABIICHHS HJIEKTPOHHOIO OajlaHCa 3TUX peakiyil; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
THJIPOJIM3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB IMHKA U
AITIOMHUHHUS);

Cc(OPMHUPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTU MPOTEKAaHUS XHUMHUYECKUX
peakiuii ¢ y4€TOM HX OHHEPreTHUECKUX XapaKTEepPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT PA3IMUYHBIX (PaKTOPOB, a TaKXKE XapaKTep CMELICHUs
XUMHYECKOT0 PaBHOBECHS 101 BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKT€PH30BaTh XUMUUECKUE PEaKIUH, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, oOOILIMe HaydHble MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIeCO00pPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0Nb3a;

c(OpPMHPOBAHHOCTD BJIAICHUSI CUCTEMOM 3HAHUN O METOAAaX HAYYHOT'O MO3HAHUS SIBJICHHUN
IPUPO/IbI — HAOIIOIEHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeabHbIA U MBICIIEHHBIH ),
UCIIOJB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHMsS IPUMEHSATb OTU 3HAHUA IIpU
9KCHEPUMEHTAJIbHOM HCCICIOBAaHUM BELIECTB M A OOBSACHEHHS XUMMUYECKUX SIBICHHH,
MUMEIOIIUX MECTO B IPUPOJE, IPAKTUYECKOH AEATEIBHOCTH Y€JI0BEKa U B IOBCEIHEBHOM KU3HH;
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c(OpPMUPOBAHHOCTh YMEHUS BBISBIISATH B3aUMOCBSI3b XMMHUCCKUX 3HAHHUMA C TIOHATUSIMH U
NPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee  OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbLHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHUSI IPOBOJIUTH PACUETHI: C UCTIOIB30BAHUEM MOHITUN «MacCOBast
JIOJISL BEILIECTBA B PACTBOPE» U «MOJISIPHASE KOHIICHTPALIHS»;

Macchl BeIllecTBa MM 00bEMa raza Mo M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WM
00BEMY O/IHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BELLIECTB;

TEII0BOTO 3 (HeKTa peaKIuu;

3HAYEHUs BOJAOPOJHOTO IOKA3aTelsl pacCTBOPOB KUCIIOT U LIEJIOUEl ¢ U3BECTHOM CTEIIEHbIO
JICCOLIMAIUY;

Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJHO M3 HCXOJIHBIX
BEIIECTB JJaHO B BHJIE PaCTBOPA C ONpeAeIEHHON MAacCOBOM J0JI€i pacCTBOPEHHOTO BEILLIECTBA WU
JIaHO B M30BITKE (MMEET IPUMECH);

JIOJTU BBIXO/1a IPOAYKTA PEaKIUu;

00BEMHBIX OTHOIIICHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHUIT
AKCIIEPUMEHT (IIPOBEJICHUE peaKluii HIOHHOTO OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONpPEAETICHIE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB,
W3YYCHHUE BIUSHUS PA3THYHBIX ()AKTOPOB HA CKOPOCTh XHUMHYECKOH PEaKIH, pEIICHUE
SKCIIEPUMEHTANBHBIX 3a7au Mo TemMaMm «Mertamib» U «HeMeramns») ¢ coOI0AeHHEM MpaBUil
Oe3omacHoro oOpaleHus ¢ BemecTBaMU M JTAOOpaTOpHBIM 000pyaOBaHUEM, (HOPMYIHPOBATH
1eNb WCCIENOBaHUsA, npedcmasisims B PA3IU4HON ¢dopMe pe3ynbTaThl SKCIEPUMEHTA,
AHAIU3UPOBAMDb U OLICHUBATDH UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHHUI: COOIIOIaTh MPAaBHUIIA MOJIb30BAHUS XUMUYECKOU MOCYI0N U
1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIHSIMU 110
BBITIOJTHEHHIO JTA0OPATOPHBIX XMMHYECKHUX OIBITOB, SKOJIOTHYECKH 11eTIECO00Pa3HOTO MOBEICHUS
B OBITY M TPYAOBOW MEATEIHHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3/I0POBbs, OKpYKaroIlei
NPUPOJHON Cpeabl M JOCTHKEHUSI €€ YCTOMYMBOrO pa3BUTHS, OCO3HA6AMb OIACHOCTH
TOKCMYECKOTO JIEUCTBUSI HA JKUBBIE OPTaHWU3MBI OMNPEACIEHHBIX HEOPTraHWYECKUX BEIIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHU: OCYIIECTBIISATH IIEJICHAMPABICHHBIA TOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi wuHpopmaruu, WHTEpHET M apyrue), KPUTHYECKU aHATU3UPOBATH XUMHUYECKYIO
uH(popMalIrio, repepadaTriBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3a/1a4uen.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue KommuecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JeATENLHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
IPOrpamMMBbl bIe e 00y4JaroImuXCst o0pa3oBaTeNnbHbIE PECYPCHI
paboTsI || paboTHI
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
1.1 |IIpemxmer 8 1 2  |[PackpbIBaTh CMBICI U3yYaEMbIX OHATUHN (BBIACNIATH UX XapaKTePHBIE Ob6nako 3HaHU
OpPraHUYeCKON XUMUH. MPU3HAKK) ¥ IPUMEHSTH 3TH MOHSATHS TIPH OIIMCAHUU COCTaBa U https://school.oblakoz.ru/m
Teopus crpoeHUs CTPOCHHUS BEIIECTB, /Il OOBSICHEHUS OTIICIbHBIX (DAKTOB U SBJICHUH. aterials/463638
OPraHNu4eCKHUX PackpbIBaTh CMBICH MOJIOKEHHUI TEOPUHU CTPOCHUS OPraHUYECKHUX
COEIMHEHUI BemiecTB A.M. byTnepoBa u IpUMEHATh UX sl 00bSICHEHUS
A.M. Bbytieposa 3aBUCUMOCTH CBOMCTB BEIIECTB OT COCTaBA U CTPOCHMUS.

Vcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALLIEHHBIX,
CKeJIETHBIX) ()OPMYJT OPraHUYECKHUX BEILECTB.

OnpenensiTb BUJIbl XUMUYECKOHN CBSI3H (OIMHAPHbIE, KPAaTHBIE) B
OpPraHMYECKUX COCIUHEHHUSIX.

XapakTepru30BaTh POJb U 3HAUEHUE OPTaHUYECKON XUMHUH B pEIICHUN
po6JIEM SKOJIOTHYECKOH, MUIIEBOI 0€3011acCHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3/IaHUU HOBBIX MaTEpUaJIoB, B 00€CIIEYEHUH
palMOHAIBLHOTO IPUPOJOIOIB30BaHNs; IOATBEPKIATh €€ CBA3D C
JIPYTMMHU HayKaMH.

Hcnonp30BaTh MOIEIN OPraHUYECKUX BELIECTB JUIS WILTFOCTPALUU UX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOEHHUSI.

Habmtonate 1 onuchIBaTh JEMOHCTPAIIMOHHBIE ONBITHI; IPOBOIUTH U
OIMCHIBATh JIAOOPATOPHBIE OTIBITHI

Paspnen 2. Yraesonopoanbl
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Ne Haunmenopanme KomnnuectBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
POTPaMMBI Ll KHe 00yyarIuXCs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
2.1 |[IpenenbHbie 5 1 Bragets n3yyaeMbIMU XUMHUYECKUMHU TTOHSATHSMH. O01aK0 3HaHU
YTJIEBOIOPO/IBI — BbISBIIATE XapaKTepHbIE IPU3HAKHU MMOHITUHN, YCTaHABIMBATH UX https://school.oblakoz.ru/m
aJIKaHBI, IMKJIOAJIKAHBI B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS ITpU onucanuu ||aterials/463638
2.2 |Henpenensusie 14 1 1 COCTaBa, CTPOEHUS U IIPEBPALLECHUN OPTaHUYECKUX COCIUHEHUM. O6IaKO 3HALM
YIIIEBONOPOIBL: Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY JIJISl COCTABIICHHS https://school.oblakoz.ru/m
ATTKEHbI, ATKA/HCHBI, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM, aterials/463638
ATTKIHEL CKeJIeTHOM) opMyIT YIiIeBOAOPOIOB.
T aponarmeorne B | L || ChasiuaT, IPWAISKIOCT. LCTs € OIPSEIEMON S8 (G
) .
YIICBOZIOPOABI CUCTEeMAaTUYCCKOW HOMEHKJIATYPE; MPUBOINUTH TPUBHAILHBIC HA3BAHUS http.s'//SChOOI'Oblakoz'rU/m
(apetibl) OTJIENbHBIX MPEICTABUTENEH YTIEBOJOPOIOB. aterials/463638
2.4 |[Ipuponusie 4 OnpeienaTh BUbI XMMUUECKOH CBA3H B MOJIEKYJaX YIIIEBOI0POIOB O6nako 3Hanui
HUCTOYHUKH (KOBaJICHTHAS HETIOJISIPHAS M MOJISIPHAsSL, G- M TT-CBS3b). https://school.oblakoz.ru/m
YIJI€BOJOPOJIOB U MX [ToaTBepk1aTh HA KOHKPETHBIX IPUMEPAX XapaKTEP 3aBUCUMOCTH aterials/463638
nepepaboTka PEaKIIMOHHON CIIOCOOHOCTH YIJIEBOIOPOIOB OT KPaTHOCTH U THIIA
2.5 |CamoreHnpon3BoIHbIe 4 1 1 KOBAJICHTHOU CBSI3H (G- M - CBS3H ), B3AMMHOT'O BIIMSIHHS aTOMOB H TPYII||O61aK0 3HAHUEH
YI7I€BOJIOPOJIOB aTOMOB B MOJICKYJIaX; a TAK)Ke OT OCOOCHHOCTEH pealn3alii pasmyuHbIX (https://school.oblakoz.ru/m
MEXaHH3MOB IPOTCKAHUS PEaKIni. aterials/463638
XapakTepus3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE, (PU3HUECKUE U
XUMHUYECKHE CBOICTBA, BayKHEHIIINE CIIOCOOBI OTYyYEHUS
yII€BOIOPOAOB, TPUHAUICKAIINUX K PA3IUYHBIM KIIACCaM.
BBISBIATE TEHETHYECKYIO CBSI3b MKy YIIIEBOJIOPOIAMH PA3ITHIHBIX
KJIACCOB M TTOJITBEPIKJIATh €€ HATMYHNE YPAaBHEHUSIMHU COOTBETCTBYIONIUX
XUMHYECKHUX PEAKIHiA ¢ UCTIONh30BAHUEM CTPYKTYPHBIX POpPMYI
BEIIIECTB.
XapakTepru30BaTh UCTOUYHUKHU YTIIEBOIOPOJTHOTO CHIPhS (HEPTH,
MIPUPOIHBII ra3, yrojsp), CIOCOOBI UX NMEPEPadOTKH U MPAKTUIECKOE
MIPUMEHEHHE MTOTyYaeMBIX TIPU STOM MPOIYKTOB.
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n/a

HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 GOPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Hcnonp30Barh 00IIEHAYYHBIE METO/IbI TIO3HAHUS IIPU CAMOCTOSITEIIBHOM
TUTAHUPOBAHHUH, TIPOBEICHUH U OMTUCAHUN XUMHUYECKOTO HKCIIEPUMEHTA
(J1abopaTopHBIC ONBITHI U TPAKTUYECKHE PAOOTHI).

CrnenoBath npaBuiiaM 0e301acHoi paboThl B 1a00paTOpuu Ipu
WCIIOJIb30BAHUU XUMHUECKOM MOCY bl U 000PYAOBaHUs, a TAKKE
npaBuIaM OOpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKLIUSAMHU
BBINTOJIHEHUS JTAOOPATOPHBIX OINBITOB M MPAKTHYECKUX PAOOT 1O
MOJTYYCHHIO U U3YYCHHUIO OPTaHUYECKHUX BEILECTB.

[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B (hOPME 3alUCH YPaBHEHUIA
COOTBETCTBYIOILIMX PEAKLUH U JeNIaTh BEIBOJBI HA UX OCHOBE.
[TpoBOIUTH BHIYUCIICHUS JIJISI ONIPEICIICHHS MOJICKYISIPHOM (hOpMYyJTBI
OPTraHUYECKOTO BEUIECTBA M0 YPAaBHEHUIO XUMUYECKOH PEaKINH U 110
MacCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, 110 Macce
(00bEMY) MPOIYKTOB CTOPAHUSI.

CamocTosTeNbHO MIIaHUPOBATh M OCYILECTBIIATH CBOIO MTO3HABATEIbHYIO
NesITeIbHOCTD; TPUHUMATh aKTUBHOE y4acTHE B TPYIIIOBOI y4eOHOM
JeSITebHOCTH

|Pa311

ex 3. Kncnopoglcozlepmamne OpPraunveCKmue COCAUHCHU A

3.1

Crnuptsl. Oenon

10

1

3.2

KapOGonunbHabie
COEIMHEHUS:
QJTBJICTHJIBI B KETOHBI.

CrnoxHbie 3¢upBbL.
Kupsi

KapOoHOBBIE KUCIIOTHI.

18

PackpbIBaTh CMBICIT H3y4aeMbIX TIOHSATHHA (BBIICISATH HX XapaKTEPHbIE
MPU3HAKK) U IPUMEHATH 3TH MOHITUS IPU OMUCAHUU COCTaBa U
CTPOCHUSI BEIIECTB, 11 OOBSICHEHUS OT/ACIBHBIX (PAaKTOB U SIBICHUH.
Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaII€HHOi) hopmyn
KHCIIOPOACOIEPIKAIINX OPraHUYECKHX BEILECTB.

VY cTaHaBIMBATH MPHHAMIEKHOCTD KHCIOPOIOCOAECPKAIINX
OpPraHUYECKUX BEIIECTB K ONPEIEICHHOMY KJIACCY IO COCTaBy U
CTPOCHUIO, Ha3bIBATh UX MO CHCTEMATHUECKOW HOMEHKJIIATYpE;

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463638

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463638
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Ne HaumenoBanue KonuuectBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(prBLIe)
POrpaMMBbl bIe KHe oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
3.3 ||YrieBoabl 7 MPUBOJIUTH TPUBUAJIbHBIC HA3BAHUS OTJICIbHBIX MTPEACTABUTENCH O6iako 3HaHUHT
KHUCJIOPOCOACPIKAIINX COCTUHCHH. https://school.oblakoz.ru/m
XapakTepu3oBaTh COCTaB, CTPOCHHE, PUMEHEHHE, (DHU3NYECKUE U aterials/463638

XUMHAYECKHE CBOWCTBA, BAYKHEHUIITNE CIIOCOOBI MOTyICHHUS
[IPEJCTaBUTENEN PAa3IMUHBIX KJIACCOB KUCIOPOACOAEPKAILINX
COEMHEHUI1; BBIABIIATH TEHETUYECKYIO CBSI3b MEXK/1Y HUMU U
MOJITBEPXK/1aTh €€ HAIMYKME YPABHEHUSIMHU COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIMH C UCTIOIb30BAaHUEM CTPYKTYPHBIX POpPMYIT
BEILIECTB.

[loaTBep:kaTh Ha KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCUMOCTHU
PEaKIIMOHHOM CIIOCOOHOCTH KUCIIOPOACOAEPKAIUX OPIraHUYECKUX
BELIECTB OT (YHKI[MOHAJIBHBIX TPYII B COCTABE UX MOJIEKYJ, B3AUMHOTO
BJIMSIHMS @TOMOB U TPYIII aTOMOB B MOJIEKYJIAX; a TAKXKe OT 0COOEHHOCTH
pean3alyy pa3IuuHbIX MEXaHU3MOB IIPOTEKAHUS PEAKIUH.
OnuceIBaTh COCTaB, XMMUYECKOE CTPOCHHUE U IPUMEHEHUE )KUPOB U
YTJIEBOJ/IOB, XapaKTEPU30BaTh UX 3HAUECHUE AJIs XKU3HEAESITEIbHOCTH
OpPraHU3MOB.

Oco3HaBaTh OITaCHOCTh BO3JEHCTBUS Ha KUBbIE OpraHU3MBI
OIIPEAEIEHHBIX KUCIOPOACOAEPKAINX OPraHUUECKUX BEIIECTB U
MOSICHATH Ha IPUMEPaxX CIIOCOObI YMEHbILIEHUS U MPEAOTBPAILECHUS UX
BPEIHOIO BO3JECICTBHS Ha OPraHU3M YEJIOBEKA.

Hcnonb3oBath 001IeHAYYHBIE METOBI TO3HAHUS IIPU CAMOCTOSITETEHOM
[JIAaHUPOBAHUH, TPOBEJICHUHN U OMMCAHUN XMMHUYECKOTO SKCIIEpUMEHTA
(;1rabopaTopHbBIE ONBITHI U MPAKTHYECKUE pabOTHI).

CnenoBath npaBuiiaM O6e301acHoi paboThl B 1a00opaTopuu Ipu
WCIOJIb30BAHUU XUMHUECKON MOCY bl U 000PYAOBaHUS, a TAKXKE
MpaBmiIaM o0OpallleHus ¢ BEIIeCTBaMU B COOTBETCTBUU C HHCTPYKIMSIMU
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HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 GOPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

BBINOJIHEHUS J1TAOOPAaTOPHBIX ONBITOB U MPAKTUUECKUX PAOOT IO
MOJIYYEHUIO U U3YyYEHUIO OPTAaHUYECKUX BEIIECTB.

[IpencraBisaTh pe3yabTaThl SKCIIEPUMEHTA B (JOpME 3alUCH YPaBHEHUI
COOTBETCTBYIOIIMX PEAKIIMM U JI€JaTh BEIBOJIBI HA UX OCHOBE.
[IpoBOIUTH BBIYUCIICHUS TS ONPEAETICHUS MOJIEKYISIPHOM (hopMyJibl
OpPraHMYECKOI0 BEIECTBA 110 YPABHEHUIO XUMUYECKON PEAKIIUHU U 110
MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJSAIIMX B €0 COCTaB, a TAKKE
Ha OIIPENEICHUE IOJIU BBIXOAA IPOAYKTa PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

CamocToATeNbHO IIIaHUPOBATh U OCYILECTBIIATH CBOIO IO3HABATEIbHYIO
NesITeIbHOCTD; IPUHUMATh aKTUBHOE y4acTHE B TPYIIIOBON yueOHOM
NEeATEIbHOCTH

|Pa3zl

e 4. AzoTcoaep:kaniye OpraHu4ecKue coeIuHeH!

A

4.1

AMUHEL
AMHHOKHUCIIOTEIL.
benxn

12

PackpbIBaTh CMBICH U3Y4aeMBbIX MOHATHH (BBIACIATH UX XapaKTEepHbIE
MIPU3HAKK) U IPUMEHSTH 3TU NOHATHS [IPU OIMCAHUM COCTaBa U
CTPOEHUS BEILECTB, AJIs1 OObSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUM.
Hcnons30BaTh XUMAYECKYIO CHMBOJIMKY ISl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaIEHHOMN) hopMy
a30TCO/AEPKALIUX OPTAHNYECKUX BEIIECTB.

OnpenensaTs NpUHAAIEKHOCTh a30TOCOAEPKAIIMX BELIECTB K
ONPEJIETICHHOMY KJIaCCy IO COCTaBY M CTPOEHUIO, Ha3bIBATh UX I10
CUCTEMAaTUYECKON HOMEHKIIAType; IPUBOJUTL TPUBUAJIbHBIC Ha3BAHUS
OTAEJbHBIX MPEICTABUTEICH.

XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHHE, GU3UUECKUE U
XUMHYECKHE CBOICTBA, BayKHEHIIIME CITIOCOOBI OMYyUEHUS! TUITHYHBIX
MIPEACTABUTENEH a30TCOAEPKAIUX COCTUHEHU.

OnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHbBIE CBOWCTBA OENIKOB; MOSICHATh
Ha puMepax 3HaueHue OeJIKOB JJIs OpraHu3Ma YeloBeKa.

O01aKk0 3HaHU
https://school.oblakoz.ru/m
aterials/463638
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HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTtp-
131
paboThI

ITpakt-
KHe
paboThI

Metopl 1 GOPMBI OpraHU3aIuy 00yUeHUS. XapaKTePUCTUKA ACATCILHOCTH
oOyJaromuxcs

OnextponHbie (TU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

[TpoBOIUTH BHIYUCIICHUS ISl ONPEACTICHHUS MOJICKYISIPHOM (hOPMYJIBI
OPTraHUYECKOTr0 BEUIeCTBA 10 MAaCCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXO/ISIIIIMX B €r0 COCTaB, a TAKXKE 110 YPABHEHUSIM XUMHUECKUX PEAKIINH.
Hcnonb30BaTh 00MIEHAYIHBIE METOBI TTO3HAHUS ITPH CAMOCTOSITEITHLHOM
TUTAHUPOBAHUH, TIPOBEICHUH U OMTUCAHUN XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHBIC ONBITHI U TPAKTUYECKHUE PAOOTHI).

CaMoCTOSATENbHO IUTAHUPOBATH U OCYIIECTBISTH CBOIO MIO3HABATEIHHYIO
JEeSATEIIbHOCTD; MPUHUMATh AKTHBHOE yJaCTHE B IPYIIIOBON yueOHON
JeSITeIbHOCTH

|Pa3I(

eJ1 S. BeicokoMoJiekyasip

HbIC¢ COCIMHCHH

5.1

BrIcOKOMOIEKYIIpHBI
€ COCIMHECHHUS

6

1

Bnaners n3yyaeMbIMU XUMUUYECKUMHU NOHSATUSIMU: PACKPBIBATh CMBICT
M3y4aeMbIX MOHATUN U IPUMEHSTh 3TH MMOHATHUS MPU ONMUCAHUHU COCTaBa
U CTPOEHUS BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUX BELECTB, JUIS
O0BSICHEHUS OTAEIbHBIX (PAKTOB U SBJICHUH.

Hcnonb30BaTh XMMUUECKYIO CUMBOJIMKY JIJISl COCTABJICHUS CTPYKTYPHBIX
(dopmy BeniecTB (MOHOMEPOB U MTOJIMMEPOB) U YPAaBHEHUH peakiuii
MOJINMEPHU3ALUU U TTOJUKOHICHCAIUH.

OnuceIBaTh cOCTaB, CTPOEHUE, OCHOBHBIE CBOWCTBA U IPUMEHEHNE
Kay4yKoB, Han0oJiee pacpoCTpaHEHHBIX BUOB INIACTMACC M BOJIOKOH.
Vcnonb30Bathk 00II€HAYyYHbIE METO/Ibl IO3HAHUS TIPH CAMOCTOSITEIbHOM
[JIAaHUPOBAHUH, TPOBEICHUHN U OMIMCAHUN XUMHUYECKOTO SKCIIEpUMEHTA
(;1TabopaTopHBIE ONBITH U MPAKTUYECKUE PaOOTHI)

0O061aKk0 3HaHUM

https://school.oblakoz.ru/m
aterials/463638

‘KOHcyHLTaHI/II/I

[ToBTOpEHME,
000011eHne (04HO-
3aouHas Gpopma)
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No HaunmenoBanue KonnuaecTBo yacos
/o pa3aciioB U TCM Bcero Koutp- || [TpakT- MeTtobl 1 pOpMBI OpraHu3aiui 00yueHus. XapaKTepUCTHKA JEATENLHOCTH || DJIEKTPOHHBIE (uI/I(i)pOBLIe)
[IPOTrpaMMBbI bic Kue oOyJaromuxcs o0pa3oBaTeNbHbBIE PECYPCHI
paboTHI | pabOTHI
TectupoBanue 4 4 https://new.codiv.ru
(3aouHas popma)

|102] 12 || 6

|OBIIEE KOJIMYECTBO YACOB I10 [TIPOIPAMME
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11 KJIACC
Ne HanmeHnoBanue KonunuecTBo uacoB
n/n Pa3zAeiioB U TEM Bcero|| Koutp- || ITpakr- Mertob1 ¥ pOPMBI OpPraHU3aIHH 00YUCHHUS. DnexTpoHHbIe (IUPPOBEIE)
IMporpaMmbl bIE Kue XapakTepucTUKa AeATEIbHOCTH 06yqa}oumxc51 o6pagoBaTe JIbHBIE PECYPCHI
paboTsl || paboThI
|Pa3neﬂ 1. TeopeTnyeckne OCHOBbI XMMHH
1.1 ||Ctpoenue aToma. 9 PackpbIBaTh CMBICIT U3Y4aeMbIX MOHATHH (BBIAEIATh UX XapaKTEPHbIE O6naxo 3HaHU
[lepuonnueckuii 3aK0H MPU3HAKH) ¥ IPUMEHSTH STH MOHSTHS TIPU OMTUCAHUU COCTAaBA U https://school.oblakoz.ru/m
u Ilepuonnueckas CTPOCHHUS BEIIECTB, /Il OOBSICHEHHS OTIICIbHBIX (DAKTOB M SIBJICHUI. aterials/463639
CUCTEMA XUMUYECKUX PackpsiBath cMbIca nepuoanyeckoro 3akona .M. MenneneeBa u
3JIEMEHTOB JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, 0OBACHUTEIbHYIO U
J.W. MenneneeBa MPOTHOCTUYECKYIO (PyHKIIHH.
XapakTepu30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUM) U MOHOB XMMHUYECKUX 3JIeMEHTOB 1 — 4
MEPHOJIOB M UX BaJICHTHBIC BO3MOKHOCTH, UCIIOJIB3YsI HOHSTHUS S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIN, SHEPTETUUECKHE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX
3JIEMEHTOB M UX COEAMHEHUH 1O nepuoaam u rpymnmnam [lepuoandeckoit
cuctemsl /.M. MeHnneneera
1.2 ||Ctpoenue BemiecTBa. 10 PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH (BBLACIATh UX XapaKTepHbIE Ob6nako 3HaHUMN

Mmuoroo6pasue
BEIIIECTB

MPU3HAKK) U IPUMEHSATH 3TH MOHITUS IPU OMUCAHUU COCTaBa U
CTPOEHHUSI BEILIECTB, 1151 O0BSCHEHUS OTAENbHBIX (PaKTOB U SIBICHUH.
OmnpenensaTb BUbl XUMUYECKOM CBA3M (KOBaJIEHTHO, HOHHOM,
METAJINYECKON, BOJIOPOAHON) B COEAMHEHUSX, TUIT KPUCTAJUTMUECKOMN
pEIIETKY KOHKPETHOT'O BEILIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUS KOBAJICHTHOM CBSI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN).

OnpenensiTb BaIEHTHOCTh U CTENIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB
B COEIMHEHUAX PA3JIMYHOIO COCTaBa.

OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT BUJa XUMUYECKON CBA3H U

TUINA KPUCTAINYECKON PEIIETKH.

https://school.oblakoz.ru/m
aterials/463639
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Ne HaumenoBanue KomnuecTBo yacos
n/m pa3feiioB U TEM Bcerol| Koup- || TIpakt- Mertob! 1 hOpMBI OpraHU3alUuK 00yICHUS. OnexkTpoHHble (LU(POBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI
[IpoBOIUTH BHIYMCIICHUS C UCTIOIB30BAHUEM TTOHATHS «MACCOBas OIS
BEIIECTBA B PACTBOPE»
1.3 || Xumunueckue peakuuu | 18 PackpbIBaTh CMBICIT U3Y4aeMbIX MOHATHH (BBIACIATh UX XapaKTEPHbIE O6naxo 3HaHU

MPU3HAKN) ¥ IPUMEHSITH 3TH MOHATHS IPU OMMCAaHUU COCTaBa U
CTPOEHHS BEILIECTB, AJIsl O0BSCHEHUS OTACIbHBIX ()aKTOB U SIBICHUU.
KiaccudumpoBaTh XUMHUECKHE PEAKITUU IO PA3TUYHBIM IMPU3HAKAM
(4uciy M coCTaBy pearupyromux BeIIecTB, TeIoBoMY 3P PeKTy
peakiuu, U3MEHEHHUIO CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, 00paTUMOCTH,
Y4acCTHIO KaTajau3aTopa M T.I1.); CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U
KPUTEPHH TS KJIACCU(DUKAIINYA XUMHUSCKUX PEaAKIIHH.

OOBACHATD 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHUX PEAKIIHIA ¢
YYETOM UX IHEPTETUUYECKUX XAPAKTEPUCTUK, XaPAKTEP U3MEHECHUS
CKOPOCTH XMMUYECKON PEAKIIUU B 3aBUCUMOCTHU OT Pa3IMYHBIX
(akTOpOB, a TAK)KE XapaKTep CMELICHUS] XUMUYECKOTO0 PaBHOBECHS IO
BIUSHUEM BHEIIHUX Bo3jaencTBuil (mpunimn Jle [latense).
PackpbIBaTh CylIHOCTh: OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
MOCPEACTBOM COCTABIIEHUS AJIEKTPOHHOTO OallaHCa 3TUX PeaKInid;
peaKkIfii HFOHHOTO 0OMEHA MTyTeM COCTaBJICHUS UX TIOJIHBIX U
COKpAILECHHBIX HOHHBIX YPABHEHUI; peaKUi THIPOJIN3a, PEaKIUi
KOMILIEKCOOOpa3oBaHus (Ha MpUMepe THAPOKCOKOMILIEKCOB IIMHKA U
ATIOMHUHHUS).

[TpoBOIUTH M OMMUCHIBATH XUMUYECKHUI SKCIIEPUMEHT: OMPEEICHNE
Cpebl BOJHBIX PACTBOPOB BEIIECTB; POBEACHUE PEAKIIUI HOHHOTO
o0MeHa; M3y4YeHHE BIMSHUS PA3IMIHBIX (PaKTOPOB HA CKOPOCTH PEAKITUI
U MIOJIOKEHUE XUMHYECKOTIO PAaBHOBECHS.

CrenoBaTh IpaBHJIaM MOJIb30BaHUS XUMHYECKOM MTOCYA0M 1

1a00paTOPHBIM 000PYIOBAaHHEM.

https://school.oblakoz.ru/m
aterials/463639
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HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

[IpencraBnsaTh pe3yabTaThl XUMHYECKOTO HKCIIEPUMEHTA B (popMe 3amucu
YPaBHEHUI COOTBETCTBYIOIINX PEAKLUK U €JIaTh BBIBOABI HA UX OCHOBE.
[IpoBOANTH BBIUMCIIEHUS: C UCIIOJIB30BAHUEM ITOHATHUS «MAcCOBasi A0JIS
BEILECTBA B paCTBOPE», & TAKIKE 10 YPABHEHHUAM XMMHUYECKUX PEAKIUil, B
TOM YHCJIE TEPMOXUMHYECKUE PACUETHI

Pa3nen 2. Heoprannueckasi Xumust

2.1

Hewmerasuibl

29

PackppiBaTh CMBICT U3y4aeMbIX MTOHSATUHN (BBIICTSATH UX XapaKTEPHBIE
MPU3HAKHW) ¥ IPUMEHSITh 3TH IMOHSATHS IPH OMIMCAaHUHU COCTaBa
CTPOCHHMS BEIIECTB, JIsi O0OBSCHEHUS OTICIIbHBIX (DaKTOB U SIBJICHHI.
OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB HEMETAJIIIOB
U UX COCMHEHUH C YUETOM CTPOCHHS UX aTOMOB U IOJI0KEHUS B
[Iepuonnueckont cucreme xumuyeckux 3nemeHToB .M. Menneneesa.
XapakTepu3oBaTh (OMUCHIBATH) O0IINE XUMUYECKHUE CBOMCTBA
HEMETAJUIOB, X BAXHEUILINX COCAUHEHUH, TOATBEPKAAs ITO ONKMCAHUE
MPUMEPAMU YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA.
CocTaBisATh ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN U
peakIfii HOHHOTO 0OMEHA M PaCKPhIBATh UX CYITHOCTh C TTIOMOIIBIO
ANEKTPOHHOTO OallaHCca M MOHHBIX YPaBHEHHIH.

XapakTepru30BaTh BIUSHAE HEMETAJIIIOB U UX COEMHEHUN Ha )KUBbIE
OpPTraHU3MBI; OMICHIBATH TPUMEHEHUE B PA3IUYHBIX 00IaCTIAX
MPAaKTUYECKOU JeSATEIbHOCTH YEJI0OBEKA.

[ToarBepx1ath CylIeCTBOBAHUE TEHETUYECKOM CBSA3U MEKY
HEOPraHWYECKMMH BEIIECTBAMU C MTIOMOIIBI0 YPaBHEHHI
COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIIUM.

[IpoBoaUTH peaknu, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB BEIIECTB;
pacro3HaBaTh ONBITHBIM MYTEM aHUOHBI, IPUCYTCTBYIOLIUE B BOAHBIX
pacTBOpax.

O061ako 3HaHUH
https://school.oblakoz.ru/m
aterials/463639
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HaumenoBanue
pa3zieyioB U TEM
MIPOTPaMMBbI

KonnuectBo yacos

Bcero

KonTp-
bl€
paboThI

[TpakT-
KHe
paboThI

MeToabl u GOPMBI OpraHU3auu 00y4IeHUS.
XapaKkTepUCTHKA ACATEILHOCTH 00yJarOIUXCsl

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNIbHBIE PECYPChI

Habmronate ¥ onuchIBaTh JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIbHO IIAHUPOBATh, IPOBOJUTH U OITUCHIBATh XUMHUECKUIL
JKCIIEPUMEHT (J1a00paTOPHBIE OMBITHI U IPAKTHYECKHUE PabOThI);
MPEJCTABIATH PE3yIbTaThl XUMUUYECKOIO IKCIIEPUMEHTA B (popMme 3amucu
ypaBHEHHI COOTBETCTBYIOIINX PEAKIUI U JIENIaTh BEIBOJIBI HA UX OCHOBE.
CrnenoBath npaBuiIaM MOJIb30BaHUS XMMUYECKOH MOCYA0H U
1a00paTopHBIM 000PyTIOBAHHUEM.

[IpoBOIUTH BHIYMCIIEHUS 110 YPABHEHUSAM XUMHUECKUX PEAKLIUH.
CamocToATeNbHO MIIaHUPOBATh U OCYILECTBIIATH CBOIO IO3HABATEIBHYIO
NesITeIbHOCTD; IPUHUMATh aKTUBHOE y4acTHe B IPYNIIOBOI yueOHOM
JeSITEIbHOCTH

2.2

Meranibl

21

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH (BBLACIATh UX XapaKTepHbIE
MPU3HAKK) U IPUMEHSATH 3T MOHITUS IPU OMUCAHUU COCTaBA U
CTPOEHHSI HEOPTaHUYECKUX BELIECTB, ISl OOBSICHEHUS OT/IEIbHBIX
(akTOB U SBJICHUI.

OOBsACHATH 0011I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COEAUHEHNUHN ¢ YYETOM CTPOEHHS UX aTOMOB U IOJO0XKEHUS
B [Ieproanueckoil cucreMe XUMHYECKUX 3JIEMEHTOB /J1.

.

Menneneena.

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA METAJIIIOB,
UX BaKHEHUIINX COETUHEHHH, MOATBEPK/1asi 3TO ONHUCAaHUE IPUMEpPaMHU
YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI; IPUMEHEHUE
METAJIJIOB B PA3JIUYHBIX 00JACTIX MPAKTHUYECKON AESITeIbHOCTH
YeJI0BEKA, a TAK)KE UCIIOJIBb30BaHUE UX I CO3aHMsI COBPEMEHHBIX
MaTepuanioB U TEXHOJIOTHH.

OmnwuceIBaTh CIOCOOBI 3aLIUTHI METAJIJIOB OT KOPPO3HH.

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463639
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o0pazoBaTeNIbHBIE PECYPChI

PaCKprBaTB CYIIHOCTB OKHCJIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaK]_[I/If/'I
MOCPEIICTBOM COCTABIICHUS AIEKTPOHHOrO OalaHCca dTHX PEaKIIHHL.
[IpoBOANTH peakiuy, MOATBEPKAAOIINE XapaKTEPHbIE CBOMCTBA
W3y4aeMbIX BEIIECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI METAILIOB,
[IPUCYTCTBYIOIIME B BOAHBIX pacTBOPAX.

[TpoBOAKTE M ONKCHIBATH XUMUYECKHI SKCIIEPUMEHT (J1a00paToOpHbIe
OTIBITHI U IPAKTUYECKUE PaOOTHI); IPEACTABIATH PE3YIbTAThI
XHMHYECKOTI0 SKCIIEPUMEHTA B (popMe 3amucu ypaBHEHHIA
COOTBCTCTBYIOIIHUX peaKHI/Iﬁ U €J1aTh BBIBOABI HA UX OCHOBC.
CrenoBaTh mpaBUIIaM MOJIb30BAHMS XUMUYECKOHN MTOCYION
1a00paTopHBIM 000PYTIOBAHHUEM.

[TpoBOAKUTE BBIYKCIICHHS 110 YPABHEHUSIM XUMHYCCKUX PEAKIIH.
CaMOCTOSITEEHO IIAHUPOBATh M OCYIIECTBIISATH CBOIO ITIO3HABATEILHYIO
NeATeNIbHOCTh; IPUHUMATh aKTHBHOE y4acTHE B TPYIIIOBON y4eOHOM
JEATSILHOCTH

Pa3zgen 3. XuMus u 'KU3HbL

3.1

MeTtonanl o3HaHUS B
XUMHHU. XUMHUS U
J)KU3Hb

PaCKpI)IBaTI) pOJ'[B XUMHUHU B peHleHI/II/I 3HepF€TI/I‘~IeCKI/IX, CI)IpI)eBI)IX 158
9KOJIOTHUECKUX MPOOIEM UeI0BEUECTBA, OMUCHIBATH OCHOBHBIE
HaHpaBJ'IeHI/ISI pa3BI/ITI/I$[ XI/IMI/I‘IGCKOfI HayKI/I 1 TCXHOJIOTHUH.

[TpumensTh mpaBuiIa 6€30MacCHOr0 OOpaIlleHus C BEIIeCTBAMH,
HCTIOIB3YEMBIMH B TIOBCEHEBHOM KM3HU; a TAKXKE MpaBuiia 06€301macHOro
MOBE/ICHUS B LIEJISX COSPEKESHHSI 30POBhsI U OKPYXKAIOIIEH MPUPOTHON
cpeglm; IIOHUMATh OITAaCHOCTH BOS)IGP'ICTBPISI Ha )XUBBIC OpI‘aHI/ISMBI
onpeJIeJICHHBIX BellecTB, cMbIci nokazatens [IJIK, noscHsATh Ha
puMepax crocoObl YMEHBIIEHUS U MPEJOTBPAIIECHUS UX BPETHOTO
BO3JICHCTBUS.

OO6nako 3HAHUH
https://school.oblakoz.ru/m
aterials/463639
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Ne HaumenoBanue KomnuecTBo yacos
n/m pa3feiioB U TEM Bcerol| Koup- || TIpakt- Mertob! 1 hOpMBI OpraHU3alUuK 00yICHUS. OnexkTpoHHble (LU(POBLIE)
mporpaMmaI BIE Kue XapaKkTepucTUuKa AesATENbHOCTH O6y‘IaI-OI_HI/IXC$I 06pa30]3aTeJ1}3HHe pecypchl
paboTsl || paboTHI
AHaM3MpOBaTh U KPUTUYECKH OLICHUBATh HH()OPMAIIHIO, CBA3AHHYIO C
XUMHYECKUMHU MPOLIECCAaMU U UX BIMSIHUEM Ha COCTOSIHHE OKPYXKarollei
Cpenpl.
Hcnonb30Bath mosyueHHbIE 3HAHUS U IPEJICTaBICHUS O cepax
NesITeIbHOCTH, CBI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTHSIMH,
KaK OCHOBY I OPUEHTAIIMU B BBIOOpE CBOEH Oyaymieit
poheCCHOHATIBHOMN IEATEILHOCTH.
Hcnonb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, IMEIOLINX €CTECTBEHHOHAYYHYIO TPHPOTY,
MIPOTHO3UPOBATh, AHAJTM3UPOBATH U OLIEHUBATH C MO3ULIUN
9KOJIOTMUYECKOI 0€3011aCHOCTHU MOCIEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHOMN JESATEIbHOCTH YEJIOBEKa, CBA3aHHOM C repepadoTKon
BEIIECTB; MCIIOIH30BATh IMOJTYICHHBIC 3HAHUS JIJISl IPUHSATHUS TPAMOTHBIX
pelieHuid mpoOyieM B CUTYAIUSAX, CBSI3aHHBIX C XUMHEH.
[TpuHUMaTh yuacTre B 00CYXIEHUH MTPOOJIEM XUMHUECKOU U
9KOJIOTHUECKOH HApaBICHHOCTH, BHICKAa3bIBaTh COOCTBEHHYIO TTO3HIIHIO
o MpobJIeMe U TpeyIaraTh BO3MOXKHBIE TYyTH €€ pelIeHuUs
| HKOHCYJ‘II)TaIII/II/I H 2 H ‘ H
[ToBTOpEHME, 4
000011eHne (04HO-
3aouHas hopma)
TectupoBanue 4 4 https://new.codiv.ru
(3aounas ¢popma)
OBIIEE KOJIMYECTBO || 102 12
YACOB 10
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ney

=]
=
8

Tema ypoka IIpakTH4yeckas padora

padora

Ayaurop.
aMOCTOSITEN
bHasi padora

DopMa KOHTPOJIA

1\2\ 3 4

Paznen 1. TeopeTuyeckue 0OCHOBbBI OPraHUYeCKON XUMHMH

IIpenmert opranmveckoii xumuu. Teopusi cTpoeHus: oprannyeckux coennnennii A.M. bytiaeposa

1. IIpenmer u 3HaUeHHE OpraHu4eckoi XxuMuu. 1IpusHaku opraHu4ecKkux
COEIMHEHHUH
2. Teopust xumuueckoro crpoenust A. M. bytneposa
3. CoBpeMeHHBIE MPEICTABICHUS O CTPOCHUN XUMUYECKUX COSTUHEHNH.
1) IIpakTnyeckas padora 1. MonekynsipHbIe U CTPYKTYPHBIE (POPMYJIBL. MonexkynspHble U CTPYKTYpPHBIE
N3omepus opraHuuecKuX COETUHEHHH. ¢dopmynbl. MU3oMepust opraHMuecKuX
COCIMHCHH.
4. Knaccudukanus 1 HOMEHKIaTypa OpraHUnYecKuX COCAMHEHHUN
2) IIpakTnyeckas padora Ne 2. Onpenenenne kiacca no GyHKIHOHAIBHBIM Onpenenenue kiacca 1o
rpynnaM, UCTI0Ib30BAHHE HOMEHKIIATYPbI (YHKLIMOHANBHBIM TPYIIIaM,
HCTOJIb30BaHHE HOMEHKJIIATYPHI
S. TeopeTnueckue OCHOBBI MPOTEKAHUA XUMHYECKUX PEAKIIMNA
6. Knaccudukamnus peakiuii B opraHU4eCKON XUMHUH Tect
Paspes 2. YrieBoaopoasl
[IpenenpHBIE YTIIEBOIOPOIBI — AJIKAHBI, TUKIIOATKAHBI
7. CrpoeHue 1 HOMEHKJIATypa aJKaHOB
8. XUMHUYECKHE CBOMCTBA aJIKaHOB
9. Haxoxnenue B mpupose, IoxydeHrne, IpuMeHeHHE alKaHOB
10. [uxmoankaHbl
3) CBoliCTBa U OJTyYEHHE MPENEIBHBIX YTIEBOJOPOIOB Tecr
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HereﬂeJ’ILHHC YTJIEBOAOPOAbI — aJIKCHBI, AJIKAAWCHBI, AJIKUHbI

11. CTpoeHre 1 HOMEHKJIaTypa aJIKEHOB
4) H3oMepust alKeHOB
12. XHMHYECKHE CBOMCTBA aJIKEHOB
13. [lony4yeHnue v NpUMEHEHHNE AIKEHOB
5) IIpakTuyeckas padora Ne3. [lomydeHne n XMMIHYECKHE CBOWCTBA alIKEHOB ITonyyeHue U XUMHYECKHE CBOMCTBA
AJIKEHOB
14. CrtpoeHue 1 HOMEHKJIaTypa, XMMUYECKUE CBONCTBA aJKaJAHEHOB
15. [Tomydyenue u npuMeHEHNE ATKATNCHOB
6) CBolicTBa U MPUMEHEHUE AJIKAJUCHOB
16. CrtpoeHue ¥ HOMEHKIIATypa aJKHHOB
17. XHMHUYECKHEe CBOMCTBA aIKHOB
18. [lomyuenue u mpuMeHEHNE aJTKHHOB
7) [TonyyeHnue 1 XuMHUYECKHE CBOMCTBA allETUIICHA
8) OO6mire 1 MHANBUAYAIIbHBIE CBOMCTBA HETIPEICIbHBIX COSANHEHUN
9) Pemenne 3aga4 Ha onpezieneHre MOJISKYIIIPHOH M CTPYKTYPHOH (popMyItbl Tect
HEeTpeIeTbHOr0 YTIeBOI0POIa
ApomaTHdecKue yriieBoJ0pOI
19. XapakTepuCcTHKa apOMaTHYECKUX YTIIeBOAOPOIOB. Pemmenne 3ana4 Ha
OlIpe/ieIeHHe MOJICKYIISIpHOU (opMyItbl OeH3071a
10) Pemenwne 3amaq Ha onpe/ienieHue MOJIEKYIISpHOH (popmMyIbl OeH30I1a
20. XuMHUyecKre CBOMCTBa OeH30J1a
11) Xumuueckre cBorcTBa OeH3ona. Perienue 3aqay.
21. Opuenrtupyrolee IeicTBUE 3aMeCTHTENeH B OEH30IbHOM KOJIbIIE
12) Tomyon. Xumudeckue cBoicTBa
22. [Tonydyenue u mpuMEHEHNE apPOMATUYECKUAX YTIIEBOIOPOIOB
13) Crupon. [lonmumepusanus ctuposa Tecr

[TpupoaHbIe HCTOUYHUKH YIIIEBOAOPOJIOB U HX IepepadoTka

23.

Hed b u HEPTETPOAYKTHI

24.

[Ipuponusie n HEPTSIHBIE Ta3bI

14)

Kokcoxummueckoe IMpOU3BOJACTBO
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15) Jo6b14a yriaeBoJOpOAHOTO CHIPhS U SKOJIOTHS
["aymoreHonpon3BoAHbIE YITIEBOIOPOIOB
25. ["amoreHONPOM3BOAHBIE YTIIEBOIOPOIOB
16) IIpakTHyeckas padora Ned. M3rotoBieHne Mojenel MOJIEKy YIIIeBOAOPOAOB | M3roToBieHne Moieneid MOJIeKy

1 TraJIOrCHOIIPOU3BOJHBIX

YTJICBOAOPOJIOB

raJOreHOIPON3BOJHBIX
17) [NomyyeHne n mprMeHEHHE TraJoreHIPON3BOIHBIX YTIIEBOAOPOIOB
26. I'eneTnueckas CBA3b MKy Pa3IMUHBIMU KIACCAMHU YTIIEBOJOPOAOB Tect
Pasznea 3. Kuciioposacoaepikamue opraHuuecKie coe{HHEHUs!
Crinptsl, peHoIbI 1 TPOoCThIe dDUPHI
27. Krnaccudukamms, HOMEHKIIATypa U U30MepHs CITUPTOB
28. XHMHUYECKHEe CBOICTBA OTHOATOMHBIX CITUPTOB
18) Mertanon u 3TaHOA. CBOMCTBA M IPUMECHEHHE
19) [MonyyeHue CMpTOB
29. MHOTroaToMHBIE CITUPTHI
20) KauecTBeHHbIE peakIid MHOTOATOMHBIX CIIMPTOB
30. deHobl
21) [lomyuenue u mpumeHeHue GpeHoa
31. [Ipocteie a3¢upst
22) Pemenne 3a1a4 Ha HaXOXkKJICHUE MOJIEKYJISIPHOI (HOPMYIIBI 110 IPOyKTaM Tect

TOpEeHWsI CIUPTOB, (PeHOIIOB, 3HUPOB

Kapbonunbaeie coennenns. KapboHoseie kucnotsl. CiioxxHbie 3¢upsl. XKups

32. Anpreruanl
23) Otananb U MeTaHanb. CpaBHEHHE CBOMCTB
33. Keronst
24) Pemrenne skcriepuMeHTANBHBIX 3a7a4 110 TeMe " AJbAeTuAbl 1 KETOHBI"
34. Crpoenue, knaccupuKays 1 HOMEHKIIaTypa KapOOHOBBIX KHCIOT
35. CBoiicTBa KApOOHOBBIX KHCIOT

25) MypaBbrHas 1 YKCyCHas KUCIOTHL. CpaBH

€HUE CBOICTB
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26) [pakTHyeckas: padora Ne5. TexHuka 0€30MacHOCTY NPU pabOTE C YKCYCHOH TexHuKa 6€30MacCHOCTH TPU paboTe C
kucioroil. Ilonydyenue u cBoicTBa ykcycHoM kucnoroil. [lonyuenue u
CBOICTBa
36. XUMHUYECKHE CBONCTBA HETIPEACIbHBIX U apOMaTHIECKUX KAPOOHOBBIX KUCIOT
27) MHOrooCHOBHBIE KapOOHOBBIE KHCIIOTHI, THAPOKCHKAPOOHOBBIE KHCIOTHI
37. [Ipowu3BoaHBIC KAPOOHOBBIX KHCIIOT
28) Crnoxubie 23¢upsl. Peaknns sarepudukanun
29) Pemrenue 3anau Ha onpeaeneHne CTpyKTypHOH GopMyiibl KapOOHOBBIX KUCIOT
W/WJIH CIIOXKHBIX 3(UPOB
38. [lomyuenue u mpuMeHEeHNE KapOOHOBBIX KHCIOT
39. Kupsl. Mbl1a 1 CHHTETHYECKHE MOIOIIHE CPEICTBA
30) IIpakTuyeckas padora Ne 6. ['eHeTuueckas CBsI3b KHUCIOPOCOIECPIKAIIUX I'enernueckas cBS3b
COETMHEHU KHUCJIOPOJCOAEPKAIINX COCTUHEHUI
31) [lony4yeHnue v npuMEHEHHE KUCIOPOACOACPIKAIINX COCTMHEHUM
32) TOKCHYHOCTH KUCTIOPOAOCOACPKAIINX COCAMHEHUH Tecr
YraeBoapl
40. OOm1as xapaKTepuCTHKA YIIIEBOI0B
33) MoHocaxapu/ipt
41. XUMUYECKUE CBOMCTBA ITFOKO3bI
34) KagecTBeHHbIE peakuy IIIIOKO3bI
35) Jlucaxapuint
42. Kpaxman u nemirono3a
36) ITpuMeHeHe yTiIeBOa0B
Pasnes 4. A3oTconep:kaniue oprannueckne coeTuHeHus!
37) 0630p azoconepxamux coennHeHnnii. Hurpocennnenus.
43. AMWHBI. AHWIHH.
38) [Tomryuenue amunoB. [Ipumenenune
44, Xumudeckue cBOMCTBa aMUHOB
39) Penrenue 3anau Ha CBOWCTBa aMHHOB U UX TIOJyYeHHE
45, AMUHOKHUCIOTHI
40) MesxkaccoBast U30MepUsl aMUHOKHUCIIOT. HuTpocoeaunenus.
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46. JlokazaTenbCTBO HANMMYMS (DYHKIIMOHATIBHBIX TPYIII Y AMUHOKUCIIOT
41) Pemenwue 3ana4 Ha onpe/ieieHUEe MOJICKYJISIPHOM U CTPYKTYPHOH OpMyIIbI
HUTPOCOCTUHEHUI U aMUHOKHCIIOT
47. IMentunsr. benxn.
48. Xumuyeckue cBoicTBa OenkoB. CHHTE3 OCITKOB
42) HyxnenHoBbIe KUCIOTHI M OMOOTHYECKHiA cuHTe3 OenkoB. HTerpHp. ¢

OHOJIOTHEN.

Paszpnen S. BeicOkOMOJIEeKYIsIPHBIE COCAUHEHUA

49. CuHTeTHYEeCKHE BRICOKOMOJIEKYIISIpHBIE coeTMHeHHsI. MeTo sl CHHTE3a
43) BMC. Knaccudukarys 1mo TaIry CTpyKTypbl
50. [Tmactmaccer
51. CUHTETUYECKHE BOJOKHA
44) Pacmo3znaBanue macTMace U BOJIOKOH
45) CUHTeTHYECKUE KayUyKH U CUIIMKOHBI, UX PACTIO3HABAHHE Tecr

KoncyabTanuu

Koncynbranus 1

Koncynbranus 2

IloBTOpenue, 06061eHNe (0UHO-3a04Has1 GopMma)

[ToBTOpenue, o6o0IIeHNE

TecTupoBanue (3a04nas popma)

Tectuporanue Ha nmopraiie http://new.vsdo.ru
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

—T'abpuensn O.C., OctpoymoB U.I'., CnaaxoB C.A. Xwumusa. 10 kmacc. Y4eOHHK.
Yrany6néunsiit yposens. — M: AO «M3natensctBo «IIpocemenuey, 2022;

—T'abpuensn O.C., OctpoymoB WU.I'., CmankoB C.A., JIé€Bkun A.H. Xumusa. 11 kiacc.
YueOnuk. Yrmyonéuusiii ypoBens. — M: AO «M3parensctBo «IIpocBemienuey, 2022;

— Epemun B.B., Ky3smenko H.E., Tepenun B.W., [lpo3noB A.A., Jlynun B.B.; nox
penakuueir Jlynmna B.B. VYueOuuk. VYrayon€uueii ypoBeHb. — M: AO «M3gaTenbCcTBO
«IIpocBemenuer, 2022;

— Epemun B.B., Ky3bmenko H.E., [Ipo3noB A.A., Jlynun B.B.; mnoxg penakuueit

Jlynuna B.B. YueOnuk. YrmyOnéuusiii ypoBeHb. — M: AO «M3narensctBo «lIpocBenienney,
2022;

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

— depnepanbHas pabovas mporpamMma CpeHero o0Iero oopa3oBaHus NpeaMeTa «XUMHS»
(yrmy6nénnblit ypoBens) s 10-11 kinaccoB o0pa3zoBarelibHBIX opranu3anuii.— M, 2023;

— [ly3akoB C.A., IlonkoB B.A., Bbapemmosa U.B. / Tlog pen. IlyzaxoBa C.A. Xumwus.
COopnuk 3ana4 u ynpaxHeHuid. 10-11 xmaccel. YrinyOnaéHHBIN ypOBEHb.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH
HMHTEPHET

— OOpaszoBarenbHblii  mopran  «BupTyanbHas  mkona», cojaep)Kamuid  cBOOOIHO
pacnpocTpaHsieMble 00pa3oBaTelbHbIE PECYpChl U 00pa3oBaTeIbHbIE PECYPCHI, pa3paboTaHHbIE
corpyaukamMu  HOY «HII LHOJAVIBy, sBnsomuecs HWHTEIUIEKTYalbHOH COOCTBEHHOCTBIO
YUpeKACHHUs, pa3MeIeHHOM Ha oOpa3oBarenbHoi miarhopme MOODLE (URL: https://vsdo.ru)

— Oo6unaxo 3uanuii (URL: https://oblakoz.ru/)0



