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PABOYAS ITPOTPAMMA
KYPCa BHEYPOYHOI AeSITeJIbHOCTH
«Haugaa xumuny»



HHosicauTeIbHAA 3aNIMCKA

PaGouas mporpamma BHEYpOUHOH nesrenbHOCTH «Hadama XuMumy» mocTpoeHa Ha OCHOBE:

1. 3akona P® «O06 obOpa3oanuu B Poccutickoit @eaeparmm» Ne 273-D3 ot 29.12.2012 1.;

2. @eaepalbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENBHOrO  cTaHmapra oO0Iiero o0Opa3oBaHMs,
yrBepkaenHoro [Ipukazom MunucrepcTBa obpasoBanust 1 Hayku Poccuiickoit denepauun ot 17 nexabps
2010 Ne 1897 «O06 yTBepkaeHnu eaepaqbHOro rocyaapcTBEHHOro 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO
0011ero 0opa3oBaHUsY;

3. Ilucemom MunuctepcTBa 00pazoBanus u Hayku Poccuiickoit @eneparnmu ot 12 mast 2011 1. Ne 03-
296 «OO0 opraHW3anMy BHEYPOYHOW [EATENBHOCTH TpH BBenaeHHH @DenepanbHOro TrocyAapCTBEHHOTO
00pazoBaTeILHOTO CTAHIAPTA OOIIETO 00Pa30BAHU.

4. CaHWTapHO-3NHJCMHOJIIOTHUECKUMH TpaBuwiamMu u HopmaruBamun CAHIIuH 2.4.2.2821-10
"CaHHTapHO-3MIUACMHUONOTHYECKHE  TpPeOOBaHMA K  YCJIOBHSM W OpraHu3anuu  oOydeHus B
00111€00pa30BaTENbHBIX YUPEXKICHUAX ", yTBEPKIEHHBIE TIOCTAHOBICHUEM TJIABHOTO TOCYAapCTBEHHOTO CaHU-
TapHOrO Bpada Poccutickoit @exeparum ot 29 nexabps 2010 r. Ne 189, 3apeructpupoBanHbie B MUHIOCTE
Poccun 3 mapra 2011 r. N 19993 u IlocraHoBineHue 1'7maBHOrO rocyJapCTBEHHOI'O CAaHUTApHOIO Bpaya
Poccuiickoii ®enepanuu ot 24.12.2015 Ne 81 «O BHecenuun m3menenuid Ne 3 B CanlluH 2.4.2.2821-10
«CaHUTapHO-3MTUIEMHUOIOTHYECKE TpeOOBaHMS K YCJIOBUSIM M OpraHu3aluu OoOydeHHs, COICpP)KaHUs B
00111€00pa30BaTEIbHBIX OPTaHU3AIHSIX)

5. TpeboBanuii k pe3yabTaTaM OCBOSHHsI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMBl OCHOBHOTO OOIIETO
o0pazoBaHus, IpeAcTaBIeHHBIX B DeneparbHOM Tocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO
o01iero oopa3oBaHus;

[Tporpamma BHEYpPOUHOU AesATeNbHOCTH «[loaroroBka k OI'D mo xumuu» MpEaHA3HAYEHA IS
yyamuxcsa 9 knacca. OHa MOXET BXOJUTHb B IIKOJBHBIM KOMIOHEHT Y4Y€OHOTO IJIaHA IIIKOJIBI.
[TosiBieHNEe JaHHON TIPOrpaMMBbI CBSA3aHO C HOBOM peajbHOCTHIO B 00pa30BaTeIbHOM MIPOCTPAHCTBE,
KOTOpas Ha3biBaeTcs ['ocynapcTBeHHas UTOrOBasi aTTECTALIMS.

Peanuzanust JaHHON MPOTPaMMBI CIIOCOOCTBYET UCIIONIL30BAHUIO Pa3HOOOPa3HBIX ()OPM OpTaHU3aAINN
y4eOHOTO Mpolecca, BHEAPEHHIO COBPEMEHHBIX METOJIOB OOYYEHHS M IEJarorHuecKHX TEXHOJOTHH.
OcHoBHOIl (opmMOH opraHu3anuu y4eOHOro mpomecca SBISIETCS KOHCYJIbTALlMOHHAs MOJJEPKKa,
WH/IMBUIyalIbHBIE 3aHSTHUS, JICKIIMOHHBIC 3aHSATHS, CAMOCTOSTENbHAS PadoTa yYalIuXxcsi C UCIIOJIb30BAaHHEM
COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUI 1 MHAMBUAYAIBHO 00Pa30BaTEIbHBIX MapLIPYTOB.

JaHHbIN Kypc conmpoBokAaeT yueOHbIi mpeamet “Xumus”. OH Tak:Kke MOXeT ObITh MCTIONB30BaH JJIs
pacmmpeHuss W yriayOleHHs MporpaMM OpeAnpouibHOro OOy4YeHHs IO XHMHM W HOCTPOEHUS
WHIMBUAYaIbHBIX 00pa30BaTEIbHBIX TPACKTOPUH yUaluxcs, MPOSBIISIIONINX HHTEPEC K HayKe.

[IporpamMmMa nocTpoeHa TakuM 00pa3oM, YTO TIO3BOJISIET PACIIUPUTD M YTIIyOUTh 3HAHUS yUYAIIUXCS TI0
BCEM OCHOBHBIM Pa3JiesiaM HIKOJIBHOTO Kypca XMMHUH OCHOBHOM ILIKOJIBI, & TAK)KE JIMKBUIUPOBATH BO3MOKHBIE
npobenbl. ConepkaHue Kypca MpeaHa3sHaYeHO JUIsi OBJAJCHUS TEOPETUYECKUM MaTepUalioM W OTPaOOTKU
MPAKTHYECKUX HABBIKOB PEIICHNUS 33JaHUH KOHTPOJIBHO-N3MEPHUTEIHHBIX MaTEPHUAIIOB.

JaHHas nporpaMma UMeeT CBOM 0COOEHHOCTH:

e [lens Kypca B I1eJIOM TOIIEPKUBACTCS MPOMEKYTOUHBIMHY METISIMHA (Ha KaXXI0M 3aHSITHH).

¢ BO3MOXXHOCTH MPOCIETUTH MPOMEKYTOUHBIE PE3YIIbTATHl (HAIpUMeEp: YMEHNE MPABWIHHO 3aTIOTHSTH
ONaHKH, BIIAJICTh IPUEMaMH CaMOPETYJISIIIAN, KAYeCTBO BIITOHEHHBIX 3aJIAHUH PAa3HBIX YPOBHEN).

e FEcTh BO3MOXHOCTH IIyTeM KOHCTPYHMPOBAaHHUS HMHIMBHIYalbHO-00pa30BaTEIbHBIX MapIIpyTOB,
N00aBIISATH SIEMEHTHI, YBEJIMYMBATH WIIM YMEHBIIATh KOJUYECTBO 4acoB Ha ocBoeHre NOM, B 3aBUCHMOCTH
OT YPOBHSI 3HAHUI U YMEHHUI, COUETaTh TEMATUKY 3aHSATUH.

e JlaHHasg mporpamma mnpuemieMa sl y4Jalluxcsi He TOJbKO 9 Kiacca, HO U JECATUKIACCHHKOB H
OJMHHAANATHKIACCHUKOB.

e Yyurens XMMUHU MOTYT YCIIEITHO MCII0JIb30BaTh JAHHYIO IPOTpaMMy IPH MOATr0TOBKE yuanmxcs k A
[0 XUMUH.

e C(Cpencra, UCTIONB3yeMbIE MPH paboTe ¢ MPOrpaMMON OOIIENOCTYIHBL: OyMaKHbIE W DJIEKTPOHHBIC
HOCHUTEIH, BO3MOXXHOCTH Internet, oOpa3oBaTenbHbIe pecypchl KAOMHETa XUMUH.



IIporpamma paccuntana Ha 68 wacoB. Kypc mpoBoauTcst B TedeHue roja no 2 4aca B HEACHIO.
Hean —
e  [IOJIrOTOBKA BBIMYCKHUKOB 9 Kitacca k ciaun OI'D mo xumuw,
e  ¢opmupoBaHue 0a30BBIX YMEHUH, HEOOXOAMMBIX [l TPOJOJDKEHHs OOpa3oBaHUs H
npodecCHOHANBEHON AEATENTEHOCTH.

3agauu:

e [loBTOpHTH, CHCTEMATU3UPOBATh U 0OOOLINTH 3HAHMSI YUAIIMXCSI 10 BCEM OCHOBHBIM pa3JiesiaM Kypca
XMMHUHU OCHOBHOH IIKOJIBI, coziepKamuxcs B 3aganusx OI'D.

e Pa3BuTh yMEHHS BBIICNATH IJABHOE, YCTaHABIMBATh IPHYMHHO-CICJCTBCHHBIC  CBSI3H, B
O0COOCHHOCTH, B3aUMOCBS3H COCTaBa, CTPOCHHUS M CBOMCTB BEIECTB.

e CdopMmHupoBaTh YMEHHUS NPAKTHYECKH MPUMEHSTH TOTyUYeHHbIC 3HAHUSL.

e CdopmupoBaTh HaBBHIKM aHAJUTUYECKOW JESITEIbHOCTH, NPOTHO3UPOBAHUS DE3YJIBTATOB JJs
Pa3NUYHBIX BAPUATUBHBIX CUTYAIIHH.

o  ®OopMHUpPOBATH HABBIKA CAMOKOHTPOIIS, CIIOCOOCTBOBATH TICHXOJIOTHIECKOH roToBHOCTH K OI'D.

e CdopmupoBars ymMeHUs: paboTaTh C Pa3IWYHBIMH THIAMH TECTOBBIX 3a/JlaHUH W 3alOJNHATH OJaHKU
OTBETOB, IUIAHUPOBATH BPEeMsI PaOOTHI HA/T PA3INYHBIMH YaCTSAMH YK3aMeHa.

o CdopmupoBaTh HHAMBHIYAJIbHBIC 00Pa30BaTEIbHBIC MOTPEOHOCTH B BHIOOpE JalbHEUIIETO MPOMOUIL
00y4eHus B cTapliei IKoJe.

@®opMBbI OPraHM3anuM JeATeJbLHOCTH: JICKIHY, WHIUBUAYaJbHBIC KOHCYJIbTAlMM, MPAKTHKYMBI,
MpaKkTU4IecKue paboThl, CAaMOCTOSITENbHAS pab0Ta 10 MHANBUIYATBHO 00pa30BaTeIbHOMY MApIIPYTY.

@opMbl KOHTPOJISI: MHOTOBapHaHTHOE pPa3HOYPOBHEBOE TEMaTHYECKOe W KOMOWHHpPOBaHHOE
TECTUPOBAHHE, CAMOCTOSITETIbHAs paboTa yJaIixcs Ha YPOKe U IOMa, PETIeTUITMOHHBIN (TIPOOHBIN) SK3aMeH.

O:xuaaemMbie pe3yabTaThl.

[ToryueHHBIE 3HAHUS JOJDKHBI TIOMOYb yUYaIMMCS: YCIENIHO CIaTh 9K3aMEH 110 XUMUH B HOBOH (opMe;
OIIPENeNINThCS. B BHIOOpE WHIMBHUIYaJbHBIX 00pa3oBaTeNbHBIX NOTpeOHOCTel (Tpoduist oOydeHus);
3aKPENUTh IPAKTUYECKUE HABBIKM U YMEHUS PELICHHS Pa3HOYPOBHEBBIX 3a/1aHU;

B mporiecce 00ydeHus ydampecss 3aKpeIuisioT U CHCTEMAaTU3UPYIOT 3HAHMS 110 OCHOBHBIM pasJiesiaM
MPOMJCHHOTO Kypca XuMHH 8-9 Kjacca o0011eo0pa3oBaTebHON IIKOJIBI, OTPadaThIBAIOT MPUMEHEHHE
TEOPETHYECKUX 3HAHUH Ha TPAKTUKE pPEUIeHUs 3aJaHui, (OPMHUPYIONIMX HAyYHYIO KapTHHY MHPa;
OTpabaTHIBAIOT YMEHHS B PEIICHUU THUIIOBBIE TECTOB Pa3HBIX aBTOPOB U JeMOHCTpanoHHoi Bepcun OUIIH;
MPOM3BOJIAT PacyeThl XHMUYECKUX 33/1a4 coryiacHO TpeboBanusM DeepalbHOTO CTaHjapTa.

IIpeameTHbIe pe3yabTaThl 0CBOCHUS NMPOrPaAMMBbI.

BbINyCKHUK HAYYUTCH:

* XapaKTEepPU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOJICHUE, U3MEPEHNE, IKCIIEPUMEHT;

* OMHUCHIBATh CBOMCTBA TBEPIBIX, JKUIKHX, Ta3000pa3HbIX BEIIECTB, BBIICIAS UX
CYLLIECTBEHHBIE NIPU3HAKY;

* PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUH «aTOM», «MOJIEKYJIa», «XUMHYECKUN
3JIEMEHT), «IIPOCTOE BEIIECTBO», «CIOKHOE BELIECTBO», «BAIEHTHOCTDY, «XUMHUUECKAs pPEaKLU»,
HACTIONB3YS 3HAKOBYIO CHCTEMY XUMUU,

* PaCKpBIBaTh CMBICH 3aKOHOB COXPAaHEHUA MACChI BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHON TEOPHH;

* paznuyaTh XUMUYECKHE U (PU3UIECKUE SBIICHHUS;

* Ha3bIBaTh XUMHUYECKUE DIIEMEHTHI;

* OTIPEIENIATH COCTAB BEIIECTB MO UX Gopmymnam;

* OIIPEAETATH BAJIEHTHOCTDh aTOMa JJIEMEHTA B COEAUHEHUSX;

* ONPENEIATh TUIl XUMAUYECKUX PEAKIIUM;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS NIPOTEKAHUS XUMUYECKUX PEAKIUM;



* BBISIBJIATh TPU3HAKH, CBUJIETEIIBCTBYIOIIME O MNPOTEKAHWMM XHUMHUYECKOW peakiuu TIpH
BBIIOJIHEHUH XUMHYECKOTO OITBITA;

* COCTaBIATH (HOPMYJIBI OMHAPHBIX COCAMHECHU;

* COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIUN;

* coOmo1aTh npaBuiia 0€30MacHoi padoThI TPH MPOBEIECHUH OIBITOB;

* [10JIb30BATHCSI JTAOOPATOPHBIM 00OPYOBAHUEM M TOCYIOMH;

* BBIYHMCJISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEILIECTB;

* BBIYUCIISATH MACCOBYIO JIOJIF0 XUMHUUYECKOTO JIEMEHTa 10 (pOpMYyJie COSTUMHEHNS,

* BBIYUCIIATh KOJIMYECTBO, O0BEM HIIM MAacCy BeEIIeCTBa IO KOJMYECTBY, O00BEMY, Macce
peareHTOB WU MPOJAYKTOB PEaKIINH;

* XapaKTepU30BaTh (PM3MUECKUE U XMMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB: KUCIOPOAA H
BOJIOPO/IA;

* [10JTy4aTh, COOMPATH KUCIOPO U BOJAOPOI;

* pacro3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: KHCIOPO/, BOJAOPO/;

* PacKphIBaTh CMBICII 3aKOHa ABOTajpo;

* PACKpbIBaTh CMBICII MIOHATHH «TEIIIOBOM A(DPEKT peakiumy», «KMOISIPHBIA 00beM»;

* XapaKTEepPU30BaTh (PU3NUYECKUE U XUMHUUYECKHUE CBOKCTBA BO/IbI;

* PACKpBIBaTh CMBICII MIOHATUS «PACTBOPY;

* BBIYUCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEICHHON MAaCCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBA;

* Ha3bIBaTh COCIMHECHUS U3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

* XapaKTepU30BaTh (PU3NYECKHUE U XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHHMUECKHUX
BEIIIECTB: OKCHIO0B, KMCJIOT, OCHOBAHHH, COJICH;

* ONIPEAEIIATh MPUHAJJIEKHOCTD BEILIECTB K ONPEAEICHHOMY KJIaCCy CO€IMHEHUI;

* COCTaBIATH (HOPMYJIBI HEOPTAaHUYECKUX COCIMHEHUN U3yUEHHBIX KIacCOB;

* IPOBOAUTH OMBITHI, MOATBEPKIAIOIIME XHUMHUYECKHE CBONCTBA M3YyYECHHBIX KIJIACCOB
HEOPTraHUYECKHUX BEIECTB;

* Pacro3HaBaTh OMBITHBIM TyTEM PACTBOPHI KUCIOT M IIEIOYeH M0 WU3MEHEHHIO OKPACKH
WHJIUKATOPA;

* XapaKTepPU30BaTh B3aUMOCBS3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUI;

* packpeiBath cMbici [lepuonnueckoro 3akona .M. Menzaeneesa;

* 00BACHATH (PU3MYECKUII CMBICT ATOMHOTO (TIOPSAKOBOT0) HOMEpa XMMHYECKOTO AJIEMEHTa,
HOMEPOB IPYIIbI U IeproJia B nepuoanueckon cucreme J1.1. Menneneesa;

* 00BSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipe/eax
MaJIbIX TIEPUOJIOB U TJIABHBIX TTOATPYIIIT,

* XapaKTEepU30BaTh XWMHUYECKHE DJIEMEHTHI (OT BOJOPOJA JO0 KaIbIMs) HAa OCHOBE WHX
MOJIOXKEHU B mepuoandeckoi cucreme [[.M. MenzeneeBa 1 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

* COCTaBJIATh CXEMBI CTPOCHUS aTOMOB IEepBbIX 20 371eMEHTOB nepuoandeckon cucremsl J1.1.
Menneneena;

* PaCKpbIBaTh CMBICI MOHATHI: «XUMUYECKAS CBS3bY, «IIEKTPOOTPULIATEIBHOCTDY;

* XapaKTepU30BaTh 3aBUCUMOCTh (DM3MUECKUX CBOMCTB BEIIECTB OT TUMA KPHUCTAJIMYECKOU
pELIeTKY;

* OTIPECIIATh BUI XUMUYECKON CBS3U B HEOPTaHUUYECKUX COCTUHCHHUSX;

* n300pakaTh CXEMBbI CTPOEHHUS MOJEKYJT BEIIECTB, OOpa30BaHHBIX pPa3HBIMU BHJIAMH
XUMHYECKHUX CBI3EH;



* paCKpbIBaTh ~ CMBICI  TOHATHH  «HOH», «KATHOH», «aHHOH»,  «JJICKTPOJHUTHD»,
CHEIJICKTPOHUTED), «IJIEKTPOIUTUYECKAS TUCCOLUAIUN), «OKUCIHUTEINbY, «CTETCHb OKHCICHUSD)
«BOCCTAHOBUTEIIbY, «OKHUCIICHUE), «BOCCTAHOBIICHHUCY;

* OTIIPEIENIATh CTENICHh OKUCIICHHS aTOMa 3JIEMEHTA B COSIMHCHUU;

* PaCKpBIBATh CMBICI TEOPHH IJICKTPOIUTHICCKON JUCCOIUAIUY;

* COCTaBJIATh YPABHEHUS JICKTPOJIUTHICCKOU JUCCOIIMAIIUN KUCIIOT, MIEIOYEH, COJICH;

* 00BSCHATH CYIIHOCTH IpOIEecca JJICKTPOIUTHUYCCKON JUCCOLMAIMA W PEAKIMA HOHHOIO
oOMeHa;

* COCTaBJIATH MOJIHBIC U COKPAILICHHBIC HOHHBIC YPABHEHHSI pEaKIii oOMeHa;

* OIPEIENIATh BO3MOXHOCTh IPOTEKAHUS PEaKIIHii IOHHOTO 0OMEHa;

* IPOBOJUTH PEAKIINH, MIOATBEPKAAFOIINE KAYECTBEHHBI COCTAB PA3IMYHBIX BEIICCTB;

* OIIPEIENIATH OKUCIUTEh U BOCCTAHOBHUTEII;

* COCTaBIISATh YPAaBHEHUS OKUCIIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIN;

* Ha3bIBaTh ()aKTOPHI, BIUAIONINE HA CKOPOCTh XMMHUYECKOM peaKIinu;

* KJIACCU(UIIUPOBATH XMMHUYCCKUE PEAKIIMH 10 Pa3IUYHBIM IIPHU3HAKAM;

* XapaKTepU30BaTh B3aUMOCBSI3b MEXJIy COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAILIOB;

* IPOBOJIUTH OIBITHI IO TMOJYYCHHIO, COOMPAHUI0 W H3YYCHUIO XHMHUYECKUX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO Ta3a, aMMHUaKa;

* Pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIC BEIICCTBA: YTICKUCIBINA T'a3 B aMMHUAK;

* XapaKTepU30BaTh B3aUMOCBSI3b MEXIy COCTABOM, CTPOCHHUEM U CBOMCTBAMH METAJLJIOB;

* Ha3bIBaTh OPraHUYECKHE BEIECTBA MO MX (popMyJie: METaH, dTaH, 3TUJIICH, METAHOJI, dTAHO,
TIIMIEPUH, YKCYCHAsI KHCIIOTa, AMHHOYKCYCHAsI KUCIIOTa, CTEAPUHOBAs KMCJIOTA, OJICMHOBAs KUCIIOTA,
[II0K034;

* OIICHUBAThH BIIHMSIHIE XUMUYECKOTO 3arps3HEHUSI OKPY>KAIOIIEeH Cpe/ibl Ha OpTaHN3M YeIOBEKa,

* PaMOTHO 00paIaThCs C BEIIeCTBAMU B TOBCETHEBHOM JKU3HU

* OIPEIENATh BO3MOKHOCTh MPOTEKAHUS PEaKInii HEKOTOPBIX MPEICTaBUTENCH OPTraHMUECKUX
BEIIECTB C KHCIOPOJIOM, BOJIOPOJIOM, METaNIAMH, OCHOBAaHHUSIMH, TAJIOTCHAMHU.

BotnyckHuk noayuum 603M0MCHOCHb HAYHUMBCA:

* 8b108U2AMD U NPOBEPANb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX 8eUieCms
HA OCHO8e UX COCMABA U CMPOEHUsl, UX CHOCOOHOCMU GCMYNAMb 8 XUMUHECKUue peakyuu, O
xapakmepe u npoOyKmax pasiudHblx XUMUYECKUX peakyull;

* Xapakmepuzoeamv Geujecmed no COCMasy, CMpOeHUr) U CEOUCMEAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHBLE C8A3U MENCOY OAHHBIMU XAPAKMEPUCUKAMU BEUeCmEd;

* cocmaesnams MOJNEKVIApHble U NOJHble UOHHble VPABHEHUSI N0 COKPAUJEHHbIM UOHHbIM
VDABHEHUSIM,

* IPOCHO3UPOBAMb ~ CNOCOOHOCMb  Bewecmea  NPOSGIAMb  OKUCAUMENbHble ULl
B0CCMAHOBUMENbHbIE CEOUCMBA C VUEMOM CHeneHell OKUCIEHUs. 2JIeMEHMO8, 6X00SUUx 6 e2o
cocmas;

* CcOCmMasnAms ypasHeHus peakyuil, COOmsemcmayuux nocied08amelbHOCMu npespaujeHull
Heop2aHuyecKux eeujecms pa3iuyHvlx Kiaccos,

* 8b106UAMDb U NPOGEPSIMb IKCHEPUMEHMANIbHO 2UNOME3bl O pPe3yIbmamax 6030elcmaus
PA3TUYHBIX YaKMOPO8 HA USMEHeHUe CKOPOCMU XUMUYECKOU PeaKyull;

* UCNONIBL306AMb NPUOOPemeHHble 3HAHUSA O IKOJLOSUHECKU 2SPAMOMHO20 NOBEOeHUsl 6
oKpydcaiouell cpeoe;



® UCNOJIb306AMb npuo6pemeHHble Kllrouesble KoMnemeHyuu npu e6blnoJHeHUUu npoeKknoe u

yll€6H0'MCCJle()OGClm€JZbCKI/lX 3a0ay no U3y4eruro CGOIZCWZG, cnocobos NnoJjIly4eHusl u pacnosHaeanusl

eewecme,

cpeocmeax Maccosol uHgopmayuu;

yenoeexka,

* 00bLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECBAX U XUMUUECKUX NPOYECcax,
* KpUMU4eCKU OMHOCUMbCA K NCE8OOHAYUHOU UHGOpMayuu, HedobpocosecmHOl peKiame 6

® 0OCO3HasAambv 3HA4YeHUe meopemudecKux BHAHUL NO XUMUU 0715 npaKmuquKoﬁ oesmenvHoCmu

* c030a8amv MOOenU U cxemvl 01 peueHus Y4eOHbIX U NO3HABAMENbHbIX 3a0ad, NOHUMAMb

HeoOX00UMocmy CoOM00eHUsI NPeONUCAHUU, Npedlazaemvlx 8 UHCHPYKYUAX NO UCNOAb308AHUIO

Jlekapcma, cpeocme Oblmosol Xumuu u op.

Conep:xxanue
IIporpaMmma cOoCTOMT U3 NSITH Pa3aejioB:

Ne Ha3Banmue ean pa3aena Iliianupyemblii pesyabratr | Koa-Bo
paszeJia 4acoB
1 | OcoGenHoctu [To3HakOMUTH C [TpaBMIIBHOCTH OLIEHKU CBOUX 1
['MA (OI'D) mo KOJIU(UKATOPOM U BO3MOKHOCTEH TIPH PEIICHUH
XUMUH. cnenudukanueir KUMos 3aJaHul. YMeHue
s npoBesieHust OI'D mo | 6e301Kn60YHO 3aOIHATD
XMMUH, OJIaHKH, CHATh HaNpsDKEHUE 10
UH(POPMAIIMOHHBIMH MIOBO/IY 3aIIOJIHEHHSI OJIAHKOB.
pecypcamu.
2 Bxonnoii cpes BrisiBnenue oo1ero Onpenenuts UHANBUTYAIBHO 4
KH1M 2020 rona YPOBHS 3HaHUH, yMEHHUI U | o0pa3oBaTeIbHbIE MAPILIPYThI
HAaBBIKOB I10 XUMHUU MIOBTOPEHMS U 3aKPEIUICHUS
TEM, UCTIONb3Ys
WH/IMBU/Ty aJTbHBIH
MapUIpyTHBIA JUCT
noarotoBku k OI'D
(npunoscenue 1)
3 | Peanmmzamus 3akpenuTsb u IIpuMeHeHne TeOpeTUIECKUX 34
WHAVBUAYAIBHOTO | CUCTEMATU3UPOBAThH 3HAHUU Ha MPAKTHKE.
IUIaHA IO 3HAHHUA 10 OCHOBHBIM ITpakTHueckue HaBbIKU U
noaroroske k OI'D | pazgenam MOM. YMEHUs pelIeHus
qyepes OTtpaboTka 3a1aHuit Pa3HOYPOBHEBBIX TECTOBBIX
WMHAUBUIYaIbHO 6a30BOr0 1 MOBBIIIEHHOTO | 33/1aHUH,
o0Opa3oBaTeNibHble | YPOBHEH CIOKHOCTH
MapIIpyTHI.
(npunoosicenue 2)
4 Pemenue OTtpaboTKa peneHus BrinonHenue 3a1anui 27
BapuaHTtoB [ IA | BapuaHTOB 3a1aHUi COIIACHO BPEMEHHOMY
(OI'D) o xumuu perinamenty. Hanmensiiee
C nocnenyromuei KOJIMYECTBO JAOIYIIEHHBIX
B3aUMOIIPOBEPKOU omunooK
WIH
CaMOIIPOBEPKOIA.




5 | Urorosoe IlonBenenue uToros IIpenBapuTENbHBII pe3ynbTar 2
MOBTOPEHUE U — XapaKTepUCTUKA
o0o0mieHue. MOJTyYCHHBIX 3HAaHUN

UTOI'o 68

Pa3znen 1. Oco6ennoctu 'HA (OI'J) mno xumum.

Ocob6ennoctu mposenerus OI'D mo xumun. Komudukatop m cneundpukamus KUM s
npoBeneHuss OI'D mo xumuu. [emosepcuss OI'D mo xumum. MHPOpMANMOHHBIE PeCypchl IO
noaroroske k OI'D.

Paznen 2. Bxoanoii cpe3 KUM 2020 roaa.
Juarnoctuueckoe BoinosiHeHue JJemoepcuu OI'D nmo xumum.

Paznen 3. Peanu3zanus MHAMBUAYAJBHOr0 IUIaHA N0 mNoArorobke k OI'D 4epe3
HHAUBHUIYAJBHO 00pa3oBaTe/ibHbIe MAPIIPYThI.

Moapa3nen 1 «BemecTBo»

Crpoenue aroma. CTpoeHHE OIIIEKTPOHHBIX 000J0YEK aTOMOB IMepBbIX 20 3IEMEHTOB
nepuoanueckoit cucremsl .M. MengeneeBa. CoBpeMeHHbBIE TPEACTABICHUS O CTPOECHUU aToMa.
JIBukeHue OdiekTpoHa B arome. AtToMHas opOutanb. [locnemoBarenbHOCTh  3alONHEHUS
ANEKTPOHHBIX 000JOYEK B aromMax. DJIEKTPOHHBbIE U rpaduueckre (HopMysabl aTOMOB 3JIEMEHTOB.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

[lepuoanueckuii 3aKOH U IEPUOJIUYECKAS cCUCTeMa XUMHUUYecKuX snemeHToB J{M. Menneneena.
['pynmel m mepuoasl NEepuOaNYECKOM cUCTeMbl. DU3NYECKH CMBICI TOPAIKOBOIO HOMEpPA
XUMHUYECKOTO JIeMEHTa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 2JIEMEHTOB M UX COCIMHEHUM B CBSI3U
C TIOJIOKEHUEM B MEPUOJIMYECKON CHCTEME XHUMHUUECKHX DJIEMEHTOB. XapaKTEPUCTHUKA XUMHUUECKHUX
CBOMCTB 2JIEMEHTOB TJIABHBIX MOATPYNI U MEPUOJUYHOCTh UX U3MEHEHHS B CBETE JIEKTPOHHOTO
cTpoeHus aroma. O0Ias XxapakTepuCcTUKa JI€MEHTa Ha OCHOBE €ro MOJIOKEHHUS B MEPUOANUYECKOM
cucreme /1. U. Menneneesa. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH T10 TEME.

CrtpoeHue BemiecTB. XUMHUYecKasl CBSI3b: KOBaJIeHTHas (MOJIApHAS M HETOJIIpHAs), HOHHas,
MeTanaudeckas. XuMHueckas CBsi3b aToMoB. KoBajeHTHas CBSi3b U MeXaHU3M e€ 00pa3oBaHMS.
[Tonsiprast 1 HemoJisipHasi KOBaJIGHTHAst CBsi3b. CBOWCTBA KOBAJICHTHOM CBSI3U. DJIEKTPOHHBIE M
CTpYKTypHbIe (opMyiibl BemiecTB. MloHHas cBA3b U MexaHu3M e€ oOpa3oBaHus. CBONCTBa MOHOB.
Mertannmnueckas cBsi3b. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMHU IO TEME.

BanentHocTe XuMHuueckux d3JeMEHTOB. CTENeHb OKHUCICHHUS XUMHUYECKHUX JJIEMEHTOB.
Banentnsle snexktponsl. BaneHTHOCTh. BaneHTHblE BO3MOXKHOCTH aToMOB. CTENEHb OKHUCIICHHS.
PaGota ¢ TpeHUPOBOYHBIMU TECTAMU IO TEME.

[Ipoctsle u cnoxHbie BeuiecTBa. OCHOBHBIE KJ1acChl HEOpraumieckux Bemects. Homenkmnarypa
HEOpraHWYeCKux coenuHeHuid. Kraccudukanus BemecTB: MPOCThIE M CIOXKHBIC, METaUIbl U
HeMeTtautbl. Kitaccudukanus HeopraHWYecKnX BEIIeCTB, MX TeHeTH4Yeckasl cBs3b. HoMeHkiarypa,
KJ1accu(puKamms OKCHJIOB, KUCIIOT, COJIEM W OCHOBaHMH. PaboTa ¢ TPEeHHUPOBOYHBIMH TE€CTAMHU IO
TEeMe.

MMoapa3znen 2. «XuMHYeCKasi peakuush
XuMHUYeCKas peaKkus. Y CIOBHs U IPU3HAKYU IPOTCKAHUS XUMUYECKHUX peakuil. XUMUYECKUe
ypaBHeHHs. COXpaHEHUE MACCHI BEILIECTB IPU XMMHUUECKHUX PEAKIIMIX.



®dusnueckue U XxuMudeckue siBaeHusa. CpaBHEHHE NMPU3HAKOB (PU3MUECKHX U XMMHUYECKHX
apneHnid. Hammcanue ypaBHEHHE XMMHUYECKHX pPEaKLUMH, paccTaHOBKAa KO3((UIMEHTOB. 3aKOH
COXpaHeHHUsI Macchl BeulecTB. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH I10 TEME.

Knaccupukanuss XMMHUYECKHMX peaKIMid MO pPa3IMYHbIM IpHU3HAKaM: YHCIY U COCTaBy
UCXOJHBIX M IOJYUYEHHBIX BEIIECTB, U3MEHEHMIO CTENEHEW OKHCIEHMSI XUMUYECKUX 3JIEMEHTOB,
IIOTJIOIEHUIO U BBIJICIIEHUIO SHEpIruu. Paznnunble kiaccu(UKaluy XMMUYECKUX PEaKLUi, IPUMEpBHI.
Pabota ¢ TpeHUPOBOYHBIMH TECTAMHU.

ONEKTPOIUTBI U HEIJIEKTPONUTHL. KaTHOHBI M aHHOHBI. DJIEKTPOJUTHYECKAS AMCCOLUALIS
KHUCJIOT, IIejao4ed M cojel (cpenHux). DIEKTPOJIUThl M HEIEKTPOJIUTHI. DJIEKTPOIUTHYECKas
JUCCoLManys B pacTBOpax U paciuiaBax. Poibs BoAbI B Iipoliecce 3IEKTPOJIUTHYECKON JUCCOLMALINY.
Crenenp nmucconmanuu. KoHcTaHTa muccomuanuy. XHUMHYCCKHE CBOMCTBA KHCIOT, COJIEH U
OCHOBAHUI B CBETE TEOPUH IJIEKTPOIUTUUECKOM Aucconanuu. PaboTa ¢ TpeHHPOBOYHBIMU TECTaAMM.

Peakuuu moHHoro obMeHa M ycioBUs MX ocyiuecTBiaeHUs. CocTaBlIeHUE MOJIEKYJSIPHBIX U
MOHHBIX YpaBHEHHH. YIIpakHEeHHE HA HalMCaHWe YpaBHEHUH peakiuil HoHHoro oomeHa. Pabora ¢
TPEHUPOBOUYHBIMH TECTAMH.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE Peakuu. OKHUCINTENb M BOCCTaHOBUTENb. [Ipomecchbl
okHcieHus U BoccTaHoBieHus. CoctaBienue ypaBHeHui OBP: meton snekrponHoro 6amanca u
METOJl NOJypeakuuid (MOHHO-3JEKTpOHHBIM Meron). Ilpakruueckoe 3ansTHe. CocTaBieHHE
ypaBHeHuii OBP meronoMm snekTpoHHOro 0OanaHca MU METOJIOM MONypeakUuuid. YTNpakHEHHE Ha
COCTaBJICHHE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

Moapazaen 3. Meraibl. HemeTawibl. OCHOBHBIE KJIACCHI HEOPTraHUYECKHUX COeTUHEHUI.

XUMUYECKHE CBOMCTBA MPOCTBIX BELIECTB METAJUIOB M HEMETAJUIOB. XMMUYECKUE CBOICTBA
IIPOCTBIX BEIIECTB-METAJIOB IIEJOYHBIX U IIEJIOYHO3EMENBHBIX METAJJIOB, AJIIOMHUHHSA, XKele3a.
OOmiast xapakTepucTuka MertamnoB. Pacnonoxenue MmetamuioB B Ilepmomuueckoit cucreme [I.1.
MenneneeBa, M3MEHEHHME HX CBOWCTB IO IEPUOJAM M TpyIHIaM. OJIEKTPOXUMHUYECKUN Pl
HanpsDKeHUsT METalioB. XUMHYECKHE CBOWCTBA METAJUIOB. XAapaKTEpUCTHUKU UIEJIOYHBIX U
IIeJIOYHO3EMENbHBIX METAJIJIOB, AJIOMHHMS, Kele3a. XHMHUYECKHE CBOMCTBA NMPOCTHIX BEIIECTB-
HEMETaJUIOB: BOJIOPO/Ia, KUCIOPOa, TAJIOTEHOB, CEPHI, a30Ta, (hocdopa, yriepoaa, kpemuus. O0rmias
XapaKkTepUCTHKa HeMmeTauioB. Pacnonoxenue weramwioB B Ilepmoanueckoit cucreme [I.U.
MenpeneeBa, U3MEHEHHE UX CBOMCTB 110 IIEPHOAM U TpynnaM. XMMHYECKHE CBOWCTBA HEMETAJUIOB.
XapakTepuCTUKU BOJOPOJa, KUCIOPO/ia, TaIOTeHOB, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUS U
uXx coequHeHui. PaboTta ¢ TpeHUPOBOYHBIMH TECTAMHU.

XHWMHUYECKUE CBOMCTBA CIOXKHBIX BEIIECTB. XHWMHUYECKHUE CBOMCTBA OKCHUIOB: OCHOBHBIX,
ampoTepHBIX, KUCIOTHBIX. HoMmeHknatypa, kimaccudukanus, XUMUYECKUE CBOWCTBAa U CIIOCOOBI
MOJIy4eHHUs OKCUA0B. PaboTa ¢ TpEHUPOBOUHBIMH TECTAMHU.

XuMuyeckue cBoiicTBa ocHoBaHM. HoMeHkaTypa, kjiaccupukaius, XaMU4ecKre CBOMCTBa U
CHOCOObI MOTy4YeHHs] OCHOBaHMM. PaboTa ¢ TpEHUPOBOUHBIMH TECTAMHU.

Xumuueckue cBoMcTBa KucinoT. HoMmeHknarypa, kiaccudukanus, XMMUYECKHe CBOMCTBA U
CrocoOBI OTy4YeHHUs1 KUCIOT. PaboTa ¢ TpPEHMPOBOYHBIMH TECTAMHU.

Xumuueckue cBoicTBa cosielt (cpennux). HomenknaTypa, kiaccupukanus, XUMHYECKHE
CBOMCTBA U CIIOCOOBI OJTy4YeHHUs cojieid. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH.

B3aumocBsI3b pa3iMuHBIX KJIACCOB HEOPraHWYECKHX BemlecTB. ['eHeTnueckas CBSI3b MEXIY
KJIaCCaMH HEOPTaHWYECKUX COCAMHEHNI. BBINIOIHEHNE yIIPa)KHEHUM Ha LIETIOYKY IPEBPAILECHHMN.



MMonpa3znen 4. Meroabl NO3HAHUS  BeleCTB W XUMHYECKHe  SIBJICHMS.
JKCNepUMeHTaTbHbIE OCHOBbBI XHUMUM.

[IpaBuna OGe3omacHOW pabOTBI B MIKOJIBHOM Jabopatopuu. JlaGoparopHass mocyna H
obopynoanue. Paznenenue cmeceid 1 ouncTka BemecTs. [Ipurotosienue pactBopos. Onpenenenne
XapakTepa Cpe/ibl pacTBOpPa KUCIOT U LIEI0YEH ¢ MOMOIIbIO HHIUKATOPOB. KauecTBEHHbIE peakiuu
Ha MOHBI B pacTBOpe (XJIopua-, cyibdar-, kapooHar-, pocdar-, THIPOKCHI-NOHBI; HOHBI AMMOHHS,
Oapusi, cepeOpa, Kaublusi, Meau U kenesa). [lomydenne razoo0pa3HbIX BemliecTB. KadecTBeHHBIC
peaknuu Ha ra3o00pasHble BEliecTBa (KUCIOPOJ, BOAOPOJ, YIICKHUCIbIN ra3, aMmMmuak). Padota ¢
TPEHUPOBOYHBIMHU TECTAMU.

[IpoBenenne pacueroB Ha OcHOBE (opMysn M ypaBHEHWH peakuuil. Pemenue 3anau.
BrrunciieHus MacCoOBOM JIOJIM XMMHYSCKOIO 3JIEMCHTA B BEIIEeCTBE. BhIunciaeHUs MacCOBOM JOIU
PacTBOPEHHOT0 BEIIECTBAa B pacTBope. BrlunciaeHue KoaudyecTBa BEIECTBA, MAacChl WKW OObema
BEIIECTBA 10 KOJUYECTBY BEIIECTBA, MAacCce WM O0BEMY OIHOTO M3 PEAarcHTOB WU TIPOAYKTOB
peaknuu. Pabora ¢ TpeHUPOBOYHBIMHU 33/ TAHHSIMHU.

Pewenue sxcniepuMenTanbHbIX 3a1a4 1o reMme «Hemetamnel [V-VII rpynn u ux coequaeHuiny;
«MeTtaiiel U1 MX CoenUHEHHS». KauecTBeHHbIC peaKIMi Ha MOHBI B PacTBOpE (XJIOPHI-, HOIUI-,
cynb(ar-, kKapOoHaT-, CUITUKAT-, (hocdaT-; MOH aMMOHUS; KATUOHBI U3YYCHHBIX METAIIJIOB, a TAK¥kKe
Oapusi, cepeOpa, KaJblus, MeIu 1 kenesa). [Ipaktuyeckas pabota «PemeHne sKCrepruMeHTaTbHBIX
3aJIaHHIDY

MMoapasnen S. Xumus 4 )KU3Hb.

XUMUYECKOe 3arpsi3HeHUE OKPYXKarolIel cpebl U ero nocueactsus. [IpobGiaemsr 6e30macHoro
WCIOJIb30BAaHUs BEIIECTB U XMMHUYECKUX PEaKIUil B MOBCEAHEBHOM *KU3HU. BbITOBas Xxumudeckas
IPaMOTHOCTh. YeNoBEK B MUPE BEILIECTB, MATEPUATIOB U XUMUUECKHUX peakiuil. TOKCuYHbIe, roproune
1 B3pBIBOOTIACHBIE BellecTBa. PaboTa ¢ TpEHUPOBOUHBIMH TECTaMH.

Pasnen 4. Pemenne BapuantoB 'HA (OI'9) no xumuu
Pemenue BapuantoB ['MA (OI'D) no xumuu ¢ nocienyoiiei B3auMOIpOBEPKOI Ui

CaMOITPOBEPKOIA.

Paspnen 5. UTorosoe noBropenue u 00001eHne.
[Tonsenenue uroros. KoHcynpTalus nepes S5k3aMeHOM.

TpeOoBaHNsl K YPOBHIO NOATOTOBKH 00YyYAaKOIIUXCS.

3HaTh ITornmaTts YMmern Hcnoan3oBaTh 1
CymHocTs HeoOxonumocthb [Ipumensarts 3Hanusa o | [Iponomkenus
MpOTpaMMBbI Kypca JUYHOTO BBIOOpA U MPU3HAKaX, MOHATUSIX | 00pa3oBaHUs
«XHAMHUSD JIMYHOMU M XUMHYECKHX

OTBETCTBEHHOCTH 32 | SIBJICHUSX
C/IeTIaHHBIN BBIOOP

@opMbl U METOAbI KOHTPOJIsI 00Pa30BaTeJLHOI0 pe3yJabTaTa.

B Havyaje W3y4YCHHsS IUJIaHUPYETCS BXOJHOM KOHTPOJb, I1€7h — BBISBICHHUE OOIIETO
YPOBHSI 3HaHWI, YMEHU W HaBBIKOB MO XUMUU. B X0J€ 3aHATHII IpeAnoiaraeTcs mocie Kaxj0ro
pasnena, mojpaszaena, saeMeHToB MOM mnpomeXyTOYHBIM KOHTPOJb B (pOpME TECTUPOBAHUS.
Kaxxnomy oOydaromiemycsi Io HTOTaM MPOBEPKH OyAET MPOCTABIEH MPOIECHT BBIMOJTHEHUS 3a1aHUN
(32 KaXIblli TPaBUIBHBIA OTBET OAWH Oaul WM JABa Oaiia), MPOMEKYTOYHOE TECTUPOBAHUE



MPOXOIUT B OpME CaMOMPOBEPKH MPHU KOJIJICKTUBHOM 00CYK/I€HUU MPAaBUIBHBIX OTBETOB, TAKUM

o0pa3om, 00y4JarOIIHecs: CaMH OMPEEISIFOT 00hEM MPABUIIHHO BHIMIOJTHEHHON paOOTHI.
®opMbI NOIBEIeHUSI HTOTOB PeaIN3alii 00pa30BaTeIbHOI MPOrPaMMBbI.

IIo pe3yjibTaTaM HTOTOBOI'O KOHTPOJII Ha OCHOBC CPAaBHUTCIIBHBIX JAaHHBIX C BXOIHBIM

KOHTPOJIEM COCTABJIACTCA aHAJIMTUYCCKas CIIpaBKa.

Ouenka Hwnanazon I'pamoTHOCTH [IpakTrueckas

YMEHUU 1e1ecoo0pa3HOCTh

HaBBIKOB

Bricokuii Bnaneer Bcemu HaBbikamu | He momyckaer CamocTosiTeIbHO MOXKET

YPOBEHb (mexHono2uyecKumu, OIKOOK Npu MOCTPOUTH AITOPUTM
KOMMYHUKAMUBHBIMU, BBITNIOJIHEHUH MPOYKTUBHOTO
op20esmenbHOCIMHbIMU,) HAaBBIKOB, npolecca
MpeAyCMOTPEHHBIMU IIPEyCMOTPEHHBIX (mexnonoeuueckoeo,
MIPOrpaMMoOii (3Hawue IpOrpamMMmoil. NOUCK0B8020,
OCHOBHbBIX XUMUYECKUX MmeopuecKo20), He
NOHAMUL U MEPMUHOS, JIOTTyCKasi OIIMOOK B
CpasHu8ams u3y4eHHbvle BBIOOpE IPUEMOB U
npouyeccul, JICUCTBUM, YCTAaHOBJIEHUU
Xapaxmepuzoeambo ux
usyuenHvle MOCJIEIOBATEIbHOCTH.
XUMUYECKU peaKyuu, AHanusupyer npouecc u
UHMEpPNPemupo8ams pe3ynbTaT B
U3Y4eHHble XUMUYECKUE COIIOCTaBJIEHUH C
A6/1eHUs, NPUBOOUMb LEJbIO EATEIbHOCTH.
cobcmeeHHble npumepbl,
0asamv OYeHK) U3y4eHHbIX
XUMUYECKUX 00beKMO8 U
000pyoosanus

Cpennnii Biraneer ocHOBHBIMHU Homnyckaet (uHOrIa) | YMeeTt BhIOpaTh

YPOBEHb HaBbIKaMH, HE3HAUYUTEbHbIE JEHCTBUS U YCTAHOBUTH
MPEeAYCMOTPEHHBIMHU OIMMOKY MpH UX MOCJIEI0BaTENbHOCTD
porpaMMmoit BBITTOJIHEHUH JUTSL TOCTUKEHUS
(3manue ocrosubix u HaBbIKOB. CIIOCOOEH | MpPaKTUYECKOMH LIeu.
MepMUHO8, CPABHUBANb CaMOCTOSITEIIBHO Homnyckaer
U3y4eHHvle Xumuyeckue UCIIPABUTh 3TU HE3HAYHUTEIIbHBIC
IIpoyeccwi, OLIMOKH. OLIMOKH
Xapaxmepuzoeambo
U3y4eHHble NPOYecchyl,
npueooums
cobcmeeHHble npumepol)

Huzkuii Bnaneer nuiib 4acThro Homyckaet He moxer

YPOBEHb HaBbIKOB, Cepbe3HbIC OIIUOKU CaMOCTOSITEIILHO
MPEAYCMOTPEHHBIX P BBITIOJTHEHUN BBIOpATh JEHCTBHS IS
nporpammon. Yacro yMeHui. HaBbIkM HE | JOCTHKEHHUS

HYK/IaeTCsl B IOMOIIU c(OpMHUPOBAHBI. ITOCTaBJICHHOM 1IENIN U
rejarora. Hyxnaercs B YCTaHOBUTB UX
PYKOBOJICTBE. MTOPSLAOK.

TemaTu4yeckoe NIaHMPOBaHUE




Ne Tema Ne Koxa-Bo
NOM 4acoB
Paznen 1. Ocob6ennoctu 'HA (OI'9) no xumum.

1 | Ocobennoctu npoeaeHuss OI'D mo xumun. Konudukarop u 1

cneuupukanuss KUM ans nposenerust OI'D mo XuMuu.
Pa3znea 2. Bxoanoii cpe3 KUM 2020 roxa
2 ‘ Jlnarnoctuueckoe BoinosiHenue Jlemosepcuu OI'D no xumuu ‘ ‘ 3
Pazoen 3. Peanuzayusn unoueuodyaibhoz2o niana no noocomoske kK OI'9 uepes
UHOUBUOYATILHO 00PA308aAMENbHbIE MAPUIPDY b

Iloopa3zden 1 «Bewecmeoy

3 | ATOMBI U MOJIEKYJIbI. XUMHYECKUH diieMeHT. [IpocThie U Cl0KHbIE NOM Nel 1
BEIIIECTBA

4 | CtpoeHue aroma NOM No2 1

5 | 3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B CBSI3U C NOM No2 2
nosiokeHueM B I[lepuoanueckoil cucreMe XUMUYECKUX 2JIEMEHTOB

6 | Baneataocth. CTETICHh OKHCIICHHSI XUMUYECKHX DJIEMEHTOB NOM Neo3 1

7 | Buabl XuMHU4YECKOU CBS3H NOM Ne3 1

8 | OcHOBHBIE KJIACCHI HEOPraHUICCKUX BEUICCTB NOM Ne4 1
Iloopazoen 2. Xumuueckas peaxyusi.

9 | Xumuueckas peakiuus. Y CIOBUS U MPU3HAKH MPOTEKAHUS NOM No5 2
XUMHYECKUX PEaKIUi

10 | DNEeKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHUECKAS HNOM Neb6 1
JMCCOIIMALIHSI.

11 | Peaknuu noHHoro ooMeHa HNOM Neb6 1

12 | Oxucnurens ¥ BOCCTAaHOBHUTEh. OKUCIUTEITHHO- NOM Neo7 1
BOCCTAaHOBUTEJIbHBIC PEAKIIHH

13 | CocraBneHne OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHH. HNOM Ne7 2
Iloopazoen 3. Memannwi. Hememannvl. OcHosHble K1acchl
Heop2aHuyecKux coeOuHeHul.

14 | Xumuueckue CBOMCTBA MPOCTHIX BEIIECTB HNOM Ne8 2

15 | Xumuueckue cBOHCTBA OKCHUIOB NOM Ne8 1

16 | Xumuueckne CBOMCTBA KUCIIOT NOM Ne8 1

17 | Xumuueckue CBOMCTBA OCHOBAHHIMA HMOM Ne8 1

18 | Xumuueckne CBOMCTBA coiel NOM Ne8 1

19 | Xumnueckue cBOCTBa NPOCTHIX U CIOKHBIX HEOPraHMUECKUX NOM Ne8 2
BEIICCTB

20 | B3anMOCBSI3b PAa3IMYHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB HNOM Ne9 2
Paszoen 4. Memooul noznanus éewjecme u XuMuieckux A61eHull.
Oxcnepumenmanvhvlie OCHOBbL XUMUU

21 | KayecTBEeHHbIE peaKluu MOM Nel0 1

22 | BeruuciieHnss MacCOBOM JOIM XUMHUYECKOTO DJIEMEHTA B BEILIECTBE OM Nell 1

23 | BoluncieHus 1o XMuMHYECKUM YPaBHEHUSIM HNOM Nel?2 2

24 | IlpaBua Ge30macHON pabOTHI B MIKOJIBHOM Ta00paTOpHH. NOM Nel3 1
JIaGoparopHas nocya 1 000py/I0BaHHUE.

25 | PemeHue skcriepuMeHTaNbHBIX 3a1a4 o Teme «Hemeramnsr [IV-VII | TOM Nel3 1
TPYIII U UX COEAUHEHNW»; «MeTaJlsIbl M UX COCTMHEHUS.

26 | PemnieHue HKCrieprUMEHTAIbHBIX 3a1aHnuil «KauecTBeHHbIE peaKkiuu HNOM Nel3 1
Ha MOHBI B PACTBOPE»

27 | Pemenue skcriepuMeHTaNbHBIX 3a1aHui «[lomydyenue HNOM Nel3 1

ra3000pa3HbIX BenecTB. KauecTBeHHBIE peakiny Ha ra3000pa3HbIe
BCIIICCTBAY

Paszoen 5. Xumus u dxcusto.




28 ‘ XuMus " )KU3Hb ‘ HNOM Nel4 ‘ 1
Paznen 4. Pemenue Bapuantos 'MA (OI'J) mo xumun

29 | Pemenne Bapuanta Nel OI'D mo XuMuM ¢ IOCTIETyOIIECH 3
B3aMMOIIPOBEPKOM WM CAMOIPOBEPKOA.

30 | Pemenne Bapuanta Ne2 OI'D mo XUMUU ¢ TIOCTIETYFOIICH 3
B3aMMOIIPOBEPKOM WIIM CAMOIPOBEPKOA.

31 | Pemrenue Bapuanta Ne3 OI'D mo XuMuu ¢ OCIEIYIONICH 3
B3aMMOIIPOBEPKOM MIIH CaMOIIPOBEPKOIA.

32 | Pemenue Bapuanta Ne4 OI'D mo XuMum ¢ mocieayomei 3
B3aMMOIIPOBEPKOM MIIH CaMOIIPOBEPKOIA.

33 | Pemenue Bapuanta Ne5 OI'D mo XuMum ¢ mocieayome 3
B3aMMOIIPOBEPKOM MIIH CaMOTIPOBEPKOIA.

34 | Pemenue Bapuanta Ne6 OI'D mo XuMuM ¢ oCIeayOMIEH 3
B3aMMOIIPOBEPKOM WIIM CaMOIIPOBEPKOIA.

35 | Pemenue Bapuanta Ne7 OI'D mo XuMum ¢ OCIEIYIOMIEH 3
B3aMMOIIPOBEPKOM MIIM CaMOIPOBEPKOIA.

36 | Pemenue Bapuanta Ne§ OI'D mo XuMum ¢ ociIeyome 3
B3aMMOIIPOBEPKOM WIIM CaMOIIPOBEPKOIA.

37 | Pemenue Bapuanta Ne9 OI'D mo XuMum ¢ OCIETyIOMIEH 3
B3aMMOIIPOBEPKOM WIIM CaMOIPOBEPKOIA.

Pasznea 5. UToroBoe noBropeHue u 06001ieHue.
38 | IlonBenenue uroroB. KoHCympTamms mepea SJK3aMeHOM 2
Hroro 68




NuanBuayaabHblid MAPIIPYTHBIN JUCT MOATOTOBKH y4-ci 9 ki1acca k OI'D mo xumun B

2019-2020 yueonom rony PHO

Ipuio:xkenne 1.

No IIpoBepsiemMbIe 3JIEMEHTHI COICPKAHUS VYpo | Mak | UunuBuayanbHO- OIICHKH [Ipumeuanue
BeHb | C. [ oOpa3oBaTenbHbIH | Teopus | Tect | (3aTpynHEHHS)
oan MapIupyT
1 | Atombl u MosieKysbl. XUMUUECKUH 31eMeHT. [IpocTsie U clioKHbIE b 1 HNOM Nel
BEIIECTBA
2 | Crpoenue atoma. CTpoeHHUE 3JEKTPOHHBIX 00oJouek atomoB mepBbix 20 [ b 1 NOM No2
XxuMuueckux anemMeHToB [lepuoanueckoii cucremsl [{.11.Menaeneena.
3 | 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB B CBSI3U C IMOJOXKEHUEM B b 1 NOM Ne2
[Iepronnueckoit cucTeMe XMMUYECKUX 3JIEMEHTOB
4 | BanentHocTh. CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB. b 1 NOM No3
5 | Xumuyeckas cBsi3b. BHbl XMUMHUECKOM CBSI3H. b 1 NOM No3
6 | Crpoenue atoma. CTpoeHUE 3JIEKTPOHHBIX oOosouek aromoB mepBbix 20 | I 2 NOM Ne2
xuMHudeckux snemMeHtoB llepuomnueckon cucremsl [[.M. MeHneneena.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 3JIEMEHTOB B CBSI3U C MOJIOKEHUEM B
Ileproinueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
7 | OcHOBHBIE KJIACCHI HEOPTraHUYECKUX BEILECTB. b 1 HNOM Ne4
8 XUMHUYECKUE CBOKWCTBA ITPOCTHIX BEIIECTB b 1 NOM Ne8
9 XHUMHYECKHE CBOMCTBA OKCHIIOB b 1 NOM Ne8
10 | Xumnueckue cBOMCTBA MPOCTHIX U CI0KHBIX HEOPraHUYECKHX BEILECTB IT 2 HNOM Ne§
11 | Xumuueckue CBOMCTBA CIOKHBIX HEOPTaHUYECKUX BEIIECTB II 2 NOM Ne8
12 | Xumuueckast peaknus. XuMHYeckue ypaBHeHus. CoxpaHeHwe wmaccel | b 1 NOM Ne5
BEIECTB MPU XUMUYECKUX PEAKIUSIX.
13 | YcnoBus u npu3HaKy NPOTEKAHUS XUMHUUECKUX PEAKLIUH. b 2 HNOM Ne5
14 | DnexTponuTHYecKas JUCCOIMALIUS. b 1 HNOM Ne6
15 | Peakiuu nOHHOrO OOMEHA U YCIOBHS UX OCYIIECTBICHHS b 1 NOM Ne6
16 | Okuciurens ¥ BOCCTaHOBHUTENb. OKHCIUTEIHLHO-BOCCTAHOBHUTENbHBIC | 1 1 NOM Neo7

peaKkIuu




17

XHUMHUYECKOe 3arpsA3HCHUC 0pr>1<a10mel?1 Cpeabl U Cro mnocCiICaACTBUA.
YetoBek B MHPE BENICCTB, MATCPUAJIOB 1 XUMHUYCCKHUX peaKuHﬁ

NOM Nel4

18

Ormpenenenne xapakrepa cpelbl pacTBopa KUCIOT U IIEJIOYEH ¢ TOMOIIBIO
WHIHUKAaTOpoB. KayecTBeHHbIC peaknWW Ha HOHBI B PacTBope (XJIOpHI-,
cyibdar-, kapooHat-, GpocdaT-, THAPOKCHI-MOHBI; HOHBI aMMOHUS, Oapus,
cepebpa, Kaiplysi, MeIu H jkenes3a). [lomydeHne ra3o00pa3HbIX BELIECTB.
KauecTBeHHBIC peakIMU Ha Ta3000pa3HbIe BEIIECTBA (KHCIOPO, BOAOPOL,
YIIICKUCIIBINA ra3, aMMHUaK)

HNOM Nel0

19

Briuncienus MaccoBOM J10JIM XUMHUYECKOTO DJIEMEHTA B BEILI[ECTBE

HNOM Nell

20

OKHUCITUTEND. Boccranosuresb. OKHUCIIUTEIIFHO-BOCCTAHOBUTEIILHEBIE
peaKINH

NOM Ne7

21

Bzaumocss3b PA3JIMYIHBIX KJIACCOB HCOPTraHHUYCCKHX BCIICCTB. Peakuuu
MOHHOT'0 OOMEHA U YCJIOBUS UX OCYHICCTBJICHUS.

HNOM Ne9

22

Brrunciienne kosimdyecTBa BEIIECTBA, MAacChl WM O00BEMA BEIIECTBA IO
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOIO M3 PEArcHTOB HIIH
NPOJYKTOB PpEaKIUH. BbIYMCICHHS MacCOBOH JIOJIM PacTBOPEHHOTO
BEILIECTBA B PACTBOPE.

HNOM Nel2

23

Pewenne skcnepuMeHTanbHbIX 3a1a4 1o reme «Hemeramsl IV-VII rpynn
Y UX COeIMHEHUI; « MeTalipl U UX coequHEHH». KauecTBeHHbIE peaKnu
Ha MOHBI B pacTBOpe (XJIOpHI-, HOAUA-, CylbdaT-, KapOoHAT-, CUIHKAT-,
docdar-; MOH aMMOHMSI; KATHOHBI U3YyUYEHHBIX METAJUIOB, a TaKXke Oapws,
cepebpa, KaJIbIisl, MEU 1 JKeJe3a)

HNOM Nel3

24

[IpaBuna 6e3omacHOi paboTHl B MIKOJIBHOW JabopaTopun. JlabopaTopHas
nocyaa u obopynoBanue. Pasnenenne cmeceil W OYMCTKA BEIECTB.
[IpuroroBneHne pacTBOpoB

NOM Nel4




NuauBuayaIbHBI IJIAH TMOATOTOBKH yyamerocs 9 kiacca k OI'D mo xumuu
B 2019-2020 yueoHOM roay

IIpunoxenue 2.

Ne u Ha3BaHue [TpoBepsiembie TpeOOBaHUS Ne | Vpo | Mak [IpoBepsiembie 3J1IeMEHTHI TpeboBanus K ypOBHIO
NupuBuayanbHo- K pe3yJibTaTaM BOIp | BeHb | c. coJiepyKaHus HOJTOTOBKU
00pa30BaTeJIbHOIO OCBOCHMS 00pa30BaTeNIbHON | oca 6a1 BBIITYCKHUKOB
MapupyTa IIPOrpPaMMBI
Pa3pean 1. «BenrecTBo»
HUOM No | «ATombl 1 ATOMBI U MOJIEKYJIBL. 1 b 1 1.6. AToM. Monexymna. | 1.2.0Bnanenne NOHATUHHBIM
MOJIEKYJIBl. XUMUYECKUNA | XUMUYECKUN JIEMEHT. XUMUYECKUH  AJIEMEHT.  3HAKW | anmapaToM U CUMBOJIMYECKUM
anemeHT. [IpocTeie u [IpocTeie U cii0XKHbBIE XUMHUYECKUX 3J1eMEHTOB. [IpocThie | s13bIKOM XUMUU
CJIO’KHBIE BEILIECTBA» BELIECTBA " CJIOXKHbIE BELIECCTBA.
Homenkiarypa  HeOpraHM4YeCKUX
BeniecTB. OTHOCHUTEIbHAST ATOMHAs
Y MOJIEKYJISIpHAsi Macchl
NOM Ne 2 Crpoenune atoma. CtpoeHue | 2 b 1 1.1.Crpoenue artoma. Ctpoenue | 2.5.1.CocTaBisTh: CXEMBI
«CtpoeHnue aroma. ANEKTPOHHBIX 000J1049eK AJIEKTPOHHBIX 000JIOUEK AaTOMOB | CTPOEHMsI aToMOB MepBbIX 20
3aKOHOMEPHOCTH aTOMOB IIEPBBIX 20 IIEPBBIX 20 AJIEMEHTOB | aneMeHToB  Ilepmonnueckoin
U3MECHEHUS CBOMCTB XUMHYECKUX DJIEMEHTOB ITepnonnueckonn cucremsl .M. | cucremsr .. Menneneesa
3JIEMEHTOB B CBSI3H C [Tepuoanueckoil  cCUCTEMBI Menneneena.
IIOJIOXKEHUEM B JA.1.Menneneesa. 1.2.1.I'pynmnst u [IEPHOIbI
[Iepnonnueckoii cucreme IIepnonnueckoit CUCTEMBI.
XUMHYECKUX JIEMEHTOB) @U3NYECKUI CMBICT MOPSAKOBOTO
HOMEpa XUMUYECKOT0 3JIEMEHTa
3aKOHOMEPHOCTH 3 b 1 1.2.2. 3akonomepHocTH u3MeHeHus | 1.3.0co3Hanne  0OBEKTUBHOMN
WU3MEHEHUS CBOICTB CBOICTB ~ DJIEMEHTOB W  HUX | 3HAYMMOCTH OCHOB
JJIEMEHTOB B  CBA3M C COEJIMHEHU B CBSA3M C IOJIOKEHUEM | XUMUYECKOU HayKu KaK
MHOJIOKEHUEM B B [Tepuoanueckoit cucreMe | obactu COBPEMEHHOTO
Ilepuoguueckoit  cucreme xuMuueckux  anemeHtoB  JI.U. | ecrectBo3HaHus
XMMHYECKHUX 3JIEMEHTOB Menpeneena
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Crpoenue atoma. Ctpoenue | 6 IT 2 |1.1. Crpoenue aroma. Crpoenwue | 2.2.2. dopmMupoBaHHE YMEHHI
JIEKTPOHHBIX 000J1049eK SJIEKTPOHHBIX 000JIOYEK AaTOMOB | YCTaHaBIMBATh CBSA3M MEXAY
aTOMOB MEPBBIX 20 MEPBBIX 20 AJIEMEHTOB | PEaJbHO Ha0JII0TaeMBbIMH
XUMUYECKUX 3JIEMEHTOB ITepuonuueckoit cucrempl JIM. | Xumuueckumu sIBICHUSIMH U
Ilepuonnueckoil  CUCTEMBI Menneneesa. [IpOLECCaMU, IIPOUCXOAAILIUMU
HN. Menneneena. 1.2.2. 3akOHOMEPHOCTH U3MEHEHUSI | B MUKPOMHUPE.
3aKOHOMEPHOCTH CBOMCTB  3yieMeHTOB U ux | 2.3.1dopmupoBaHue
W3MEHEHMS CBOWCTB COEJIMHEHUH B CBSI3U C ITOJIOKEHUEM | ITepBOHAYAIbHbIX
JJIEMEHTOB B  CBA3M C B [Tepuoanueckoit CUCTEME | CUCTEMaTU3UPOBAHHBIX
MOJIOKEHUEM B xuMudeckux  anemeHtoB  JI.M. | mpexncraBieHuii o BelecTBax,
Ilepnonnueckoir  cucreme Menpeneesa ux IIPEBPALLCHUAX 51
XMMHUYECKHX 3JIEMEHTOB IPAaKTUYECKOM IPUMEHEHUHU
HMOM Ne 3 BanentHOCTb. CreneHb 4 b 1 1.4.BaieHTHOCTH xumuueckux | 2.4.2; 2.4.3; 2.4.4. OOBICHITEL
«BanentHocts. CTeneHp | OKHUCIEHUS XUMUYECKUX 3JIEMEHTOB. XUMHUUYECKUE | MPUYUHBI MHOI000pa3us
OKHUCJIEHUS XMMUYECKUX | SJIEMEHTOB. ¢opmynbl.  CTeneHb OKHUCIIEHHA | BEIIECTB, 3aBUCUMOCTb  MX
3JIEMEHTOB. Buipl XMMUYECKHUX 3JIEMEHTOB. CBOWCTB  OT cocTaBa W
XUMHYECKON CBA3U» XuMuueckass CBSA3b. Buisl 5 b 1 1.3.Ctpoenue BEIIECTB. | CTPOEHUS, a TaKXKe
XUMHYECKOH CBS3H. DNEKTPOOTPULIATENBHOCTD. 3aBUCUMOCTh MPUMEHEHUS
XuMHUeCcKasi CBSI3b. KOBAICHTHAs | BELIECTB OT MX CBOMCTB.
(moJsisipHast ¥ HETOJIIpHAsi), HIOHHas,
MeTaJIJTNYECKasl.
HNOM Ne 4 OcHoBHbIE Kjaccel | 7 b 1 1.7 Knaccudukanus "
«OCHOBHBIE KJIACCBI HEOPraHMYECKUX BEILECTB. HOMEHKJIaTypa  HEOPraHHYeCKUX
HEOPraHUYECKUX BEIIECTB)» BEIIECTB

Pa3nen 2. Xumuueckasi peakiusi.

HNOM Ne5
«XumMudeckas peakuus.
VYcnoBus U IPU3HAKU
MIPOTEKAHUS XUMUYECKUX
peaxkuuin

XuMH4ueckas peakuus. | 12 b 1
XHWMHYECKHE  YpPaBHEHUS.

Coxpanenue Macchbl

BEIIECTB TPH XUMHYECKUX

peaKIusx.

VYenoBuss  w mpusHaku | 13 b 2
MPOTEKAaHUS  XUMHYECKUX

peaKUuid.

2.1. duszmyeckue M XUMHUUYECKHE
SBICHHUS. XUMHUYECKas peaKIfusl.
VYcnoBus ¥ NMpPU3HAKU MPOTEKAHUS
XUMHAYECKUX peaKuuid.
XHUMHUJecKue ypaBHEHUS.
KoaddurmenTsr. 3aKkoH
COXpaHEHHE MaCcChl BEUIECTB.

2.4.5. ®opmupoBaHue
TepBOHAYATBHBIX
CHUCTEMAaTHU3UPOBAHHBIX
MPEJICTABICHUI O BEIIECTBAX,
UX MPEBPALLEHUSIX U
MMPAKTHYECKOM MPUMEHEHUH.

2.3.2. Oco3HaHuEe XUMHUYECKUX
MIpEBpAIICHUI
HEOPTaHUYECKUX H
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OpPraHUYECKUX BELIECTB KaK
OCHOBBI MHOTHX SIBJICHU
JKUBOU Y HEXKUBOU IIPUPOIBI

HNOM Ne6 DIIEKTPOJIUTHYECKAS 14 b 1 ]23. DJIEKTPOJIUTHI u | 2.2.3. dopMupoBaHue YMEHHI
«OIEeKTpoIUTHYECKAs JUCCOLIAIUS. HERJIEKTPOJINUTHI. YCTAHABJIUBATh CBSA3H MEXKIY
aucconuanus. Peaknumn DNeKTpoIUTHYECKAs JUCCOLMALUsA. | peabHO HaOIr01aeMbIMU
MOHHOTO OOMEHa» 2.4 Katuonsl u AQHUOHBI. | XUMUYECKUMHU SIBJICHUSIMHU U
OJNEKTPONUTHYECKAs IUCCOLMALNA | IPOLIECCAMU, IIPOUCXOASIIIUMU
KHCIIOT,  IIEeJOYed UM CcoJeil | B MUKpoMupe
(cpenHux).
Peakium monHoro oomena u | 15 b 1 [ 2.5. Peakiuu nonHoro ooMeHa u 2.4.6. ®opmupoBaHue
YCIIOBUS MX OCYLIECTBIICHUS YCIJIOBUS UX OCYILLECTBIICHHUS. IIEPBOHAYAJIbHBIX
CUCTEMATHU3UPOBAHHBIX
IIPEJICTaBICHUN O BEILECTBAX,
UX MPEBPALLEHUAX U
IPAKTUYECKOM IPUMEHEHUU
HNOM Neo7 OKucInTEID ul| 16 11 1 2.6.0OKuCINTENBHO- 1.2.2.0BnaneHne MOHATHIHBEIM
«OKHUCINUTETBHO- BOCCTaHOBUTEb. BOCCTaHOBUTEJIbHbBIE anmnapaToM U CUMBOJINYECKUM
BOCCTaHOBUTEJIbHBIE OxucaurenpHo- peaxkuuu. Oxucnurens U | A3BIKOM XMMHHU.
peakuum» BOCCTaHOBUTEJIbHbBIE BOCCTAaHOBUTEb. CymHzocTs | 2.5.3. ®opMupoBanue
peakuuu OKHUCJIUTEIBHO- NIEPBOHAYAJIbHBIX
OKUCITUTEITb. 20 B 3 BOCCTAHOBUTEJIbHBIX PEAKIIUM. CHCTEMATU3UPOBAHHBIX
Boccranosuresns. IIPEJICTAaBICHUN O BEILECTBAX,
OxucanTensHo- UX MPEBPALLEHUSIX U
BOCCTAaHOBUTENIbHbBIE IIPAKTUYECKOM IIPUMEHEHUU
peakuuu
Paznen 3. Merasibl. Hemeraibl. OCHOBHBIE KJIACCHI HEOPTaHUYECKHX COEAUHEHMIA.
HNOM Neg Xumunueckue cBoiictBa | 8 b 1 | 3.1 Xumuueckue cBoiicTBa NpocThIX | 2.3.3. Oco3HaHUE XUMHUYECKUX
«XUMHUYECKHE CBOMCTBA | MPOCTHIX BEIIECTB BeUIeCTB (METAJJIOB M HEMETAJIOB) | MpeBpallieHuit
IIPOCTBIX U CJIOKHBIX Xumunueckue cBoiictBa [ 9 b 1 |3.2.1 IlonyyeHue u XHMMHYECKHE | HCOPTAHMYECKUX U
BCIICCTB» OKCHUJIOB CBOMCTBA OKCHIOB: OCHOBHBIX, | OPTAaHHYCCKHMX BCIICCTB KaK

aM(I)OTCpHBIX, KHCJIOTHBIX.

OCHOBBI MHOTHX SIBJICHUM
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Xumuueckue corictBa | 10 I1 2 |3.2. XuMHUYECKue CBOMCTBA | )KMBOM U HEKUBOU IPUPOJIBI
MPOCTBIX M CJOXHBIX CIOXHBIX  BemlecTB  (OKCHJIOB,
HEOPraHWYECKUX BELIECTB OCHOBAHUM, KUCIIOT, COJICH).
XUMHYECKHE cBorictBa | 11 IT 2 | 3.2.2. IlonyuyeHne W XHUMHYECKHE
CIIOKHBIX HEOPTaHWYECKUX CBOMCTBAa OCHOBAHUN. XUMUYECKUE
BELICCTB CBOIiCTBa aM(pOTepHBIX
TUAPOKCHJIOB ATFOMHUHHUS u
xeneza(lll).
3.2.3. Ilonyuyenue, npuMeHEHUE U
XUMHYECKHUE CBOICTBA KUCIOT
3.2.4. TlonmydyeHne M XUMHYECKHE
CBOMCTBA coJiel (CpeaHuX)
HNOM Ne 9 B3aumocssizp  pazmmuHbix | 21 B 4 | 3.3. B3auMOCBs3b pa3IMUHbBIX 2.4.6. opmupoBanue
«B3auMOCBSI3b pa3IMUHBIX | KJIACCOB ~ HEOPraHMYECKHX KJIACCOB HEOPTraHMYECKHUX NepBOHAYAIIbHBIX
KJIACCOB HEOPTaHWYECKUX | BemiecTB. Peakiuu noOHHOTO BelecTB. ['eHeTHueckas CBs3b CHUCTEMAaTHU3UPOBAHHBIX
BEIIECTBY oOMeHa H YCIOBUSA UX MEX]y K1accaMu MPEJICTAaBICHUI O BEIeCTBaX,
OCYIIECTBJICHUSI. HEOPraHUYECKUX UX MPEBPALMICHUSIX U
COEIMHEHU M IPAKTHYECKOM TPUMEHEHUHU
Paznen 4. MeToabl N0O3HAHUS BelIECTB M XUMHYECKHUX ABJIeHHI. JKCNePUMEHTAIbHbIE OCHOBBI XHMHHU
HOM Nel0 Omnpenenenue xapakrepa | 18 11 2 4.2. Onpenenenne xapakrepa cpenst | 2.7.5. I[lpuoOpereHne ormbiTa

«KauecTBeHHBIC peakuumn»

CpeAbl pacTBOpa KHUCIOT H
oieoyed ¢ MOMOUIBIO
WHIMKATOPOB.

KauecTBenHble peaknuu Ha
MOHBI B pacTBOpe (XJIOpHI-,
cynbdar-, KapOoHart-,
docdar-, TUAPOKCUI-HOHBI,
WOHBl aMMOHUS, Oapus,
cepebpa, Kanmbplus, MEOu |
xKeesa). [Honyuenue
ra3000pa3HbIX BEIIIECTB.
KauecTtBenHble peaknuu Ha
ra3000pa3Hble BEIIeCTBA

pacTBOopa KHUCIOT M WIEJIOYEH C

IIOMOIIBIO HHIUKATOPOB.
KadecTBeHHBIE peaklMM Ha HOHBI B
pactBope  (xjopua-, cyubdar-,

KapOOHAT-MOHBI, HOH AMMOHHS)
4.3. TlomydyeHnue ra3000pa3HbIX
BemiecTB. KauecTBeHHBIE peakuuu
Ha ra3oo0pa3HbIe BEIIIECTBA
(KMCTIOpOJ, BOJOPOJ, YIJIEKUCIbIHA
ra3, aMMHaK).

UCIIOJIb30BaHUs pa3IuYHBIX
METO/IOB HW3Y4YECHUs BEIIECTB:
HaOIr01eHUs 3a ux
IIPEBPAILECHUSIMHI pu
IIPOBEICHUUN HECJIOKHBIX
XUMHUYECKHX IKCIEPUMEHTOB C
UCIIOJIb30BAaHUEM

1abopaTopHOTO 00OpYyIOBAHUS
U IpuOOpPOB
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(xucnopon, BOJIOpPO/,
YIIICKUCITBIN Ta3, aMMHAK)

HNOM Nel 1 Brruucnenus maccoBoit | 19 4.5.1. Beruucnenue maccoBoit nonu | 2.8.1. @opmupoBanue
«Bbruncnenns MmaccoBoit | 1oau XUMHUYECKOTO XMUMUYECKOI'0 3JIEMEHTA B IIEpPBOHAYAJIBHBIX
JI0JIM XUMUYECKOTO JJIEMEHTA B BEILIECTBE BELIECTBE CHCTEMaTH3HPOBAHHBIX
3JIEMEHTA B BEILIECTBE» IPEICTaBICHUN O BEIleCTBaXx,
UX IPEBPALICHUAX
IPAaKTUYECKOM IPUMEHEHUH
HNOM Neol2 Breruncnenne — xonmuecTBa | 22 4.5.2. Beruucnenue maccoBoit gonu | 2.8.2; 2.8.3. @opMupoBanue
«Bbruncnenus no BEIIECTBA,  MAacChl  WJH pPacTBOPEHHOIO BEILIECTBA B HepBOHAYAIIbHBIX
XMMHAYECKHM ypaBHEHHAM» | o0bEMa  BemectBa IO pactBope. CUCTEMATHU3UPOBAHHBIX
KOJINYECTBY BEILIECTBA, 4.5.3. BoluncieHus: KOJIM4ecTBa IpeCTaBICHUI O BellecTBaXx,
Macce Wi 00bEMY OJHOTO BEIIECTBA, MACCHI MM 00bEMa UX MPEBPALLEHUAX U
u3 peareHToB Wi BEIIIECTBA 110 KOJIMYECTBY IPaKTUYECKOM PUMEHEHUU
MIPOTYKTOB peaxkuuu. BEIIECTBA, MACCe WIH 00BEMY
Brruucnenus MaccoBOM OJIHOTO U3 PEAreHTOB UJIH
J0JIN pacTBOPEHHOIO IIPOAYKTOB
BEIIECTBA B paCTBODE. PEaAKIIMH.
HNOM Nel3 Pemenue 23 4.2. Onpenenenne xapakrepa cpensl | 2.3.2. Oco3zHaHNE XUMHUYECKUX

«lIpakTryeckas 4acTs.

SKCIEPUMEHTAIBHBIX 3a7a4
no teme «Hemeramnel V-
VII rpynn u ux

coeIMHEeHNY; «MeTaniabl 1
1504 COCIUHCHHUS.
KauecTtBenHnble peakuuu Ha
WOHBI B pacTBOpe (XJIOpHU-,

HOIUI-, cynbar-,
KapOoHaT-, CHJIMKAT-,
docdar-; HOH aMMOHHS,
KaTHOHBI H3YYEHHBIX

METaJJIOB, a TaKxke Oapwus,
cepeOpa, Kamblus, MEAU W
xKenesa)

pacTBOopa KHCIOT MW IIEJI0Yer C

MOMOILBIO UHJIUKAaTOPOB.
KadecTBeHHBIE peakMy Ha HOHBI B
pactBope  (xy10pun-, cyibdar-,

KapOOHAT-NOHBI, NIOH AMMOHUS)
4.3. IlomyuyeHue ra3000pa3HbIX
BelecTB. KauecTBeHHBIE peakiinu
Ha ra3000pa3Hble BEIecTBa
(kucmopoa, BOJOPOJI, YIIICKUCITBINA
ra3, aMMHUaK).

4.4. Ilony4yeHue u n3y4eHue
CBOICTB M3yUYEHHBIX KJIaCCOB
HEOPraHMYECKUX BEILECTB.
Pemenue

HKCIIEPUMEHTATIBLHBIX

IIpEBpAILCHUI
HEOPraHUYECKUX U
OpPTraHWYECKUX BEUIECTB KAK
OCHOBBI MHOTHX SIBJICHUU
JKUBOW Y HEXXUBOU IIPUPOJIBI
2.5.3. ®opmupoBaHue
MepBOHAYAIbHBIX
CHUCTEMATU3UPOBAHHBIX
MPEJICTABICHUI O BEIIECTBAX,
UX MPEBPALLEHUAX U
MPaKTUYECKOM MPUMEHEHUU
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3aJa4 10 TeEMaM
«HemeTamnl

COCIUHEHUI;
«MeTanisl ¥ UX
COCTMHEHUS

IV-VII rpynn u ux

[TpaBuna 6e30macHoi
paboTbl B ULIKOJIBHOI
nabopaTopuu.

JlaboparopHast mocyna

obopynoBanue. Paznenenue
cMeced U OYHMCTKA BEIECTB.
[IpuroroBneHue pacTBOpoB

24 B 2
1abopaTOpUH.
nocyna u

pacTBOpOB c

BCIICCTBA.

4.1. IlpaBuia paOOThI B IMIKOJBHOU

JlaGopaTopHas
o0opyaoBaHue.

Paznenenne cmecent u
ouncTka BeuiecTB. [Ipuroroiienue

onpeeIeHHON

MAacCOBOM JI0JIE PACTBOPEHHOTO

2.6. [IpuobpeTenue omnbita
UCTIOJIB30BaHUS PA3IHYHBIX
METO/IOB U3yUYCHHSI BEIIECTB!
HaOJIFO/ICHUS 32 UX
MPEBPAICHUSIMH TTPU
IPOBEICHUH HECIIOKHBIX
XUMHYECKHUX YKCIIEPUMEHTOB C
UCIIOJIb30BaHUEM
1ab0paTopHOro 00opyI0BaHUs
¥ IpuOOpOB

2.9.1. OBnanenne OCHOBaMHU
XUMHYECKON TPAMOTHOCTH:
CIIOCOOHOCTBIO aHAJIU3UPOBATH
U O0OBEKTUBHO OIICHUBATh
KU3HEHHBIC CUTYAIIHH,
CBSI3aHHBIE C XUMHEH,
HaBBIKaMH 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBAMU,
UCTIOJTb3YEMBIMU B
MOBCE/IHEBHOM JKU3HH;
YMCHHEM aHAITM3UPOBATh U
TUTAHUPOBATH YKOJOTHUECKH
Oe3omacHoOe MOBEIEHNUE B
[EJISIX COXPAHEHUS 3/I0POBBS U
OKPYXaIOIIEeH Cpeabl

Pa3gea 5. XuMus 4 :;KU3Hb.

HNOM Nel4
«XUMUS U KU3HD)

XUMHYECKOe 3arpsi3HEHHE
OKpYKaIollel Cpellbl U €ro

17 b 1 |51

HCITIOJIb30BaHUA

[TpoGrembr

0e30macHoro

BCIICCTB

n

2.9.2. ®opmupoBaHue
MPEJICTABICHUN O 3HAYCHUU
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nocieacTsust. YelloBek B
MHpE BEILIECTB, MAaTEPHUAIOB
Y XMMHYECKHUX PEaKU

XUMHYECKUX peakuuii B
IIOBCEJHEBHOM JKM3HU. bbITOBadA
XUMUYECKasi FPAMOTHOCTb.

5.2. XuUMHYECKOE  3arpsi3HEHUE
OKpYXarlIlel  cpeabl ©  €ro
MIOCJIE/ICTBHSL.

5.3. YenoBek B MHpE BELIECTB,
MaTepuaioB u XUMHUYECKHX
peakuuii. TokcuuHble, TOprOYHE U
B3PbIBOONIACHBIE BEIIECTBA.

XUMUYECKON HAyKU B
PELIEHNN COBPEMEHHBIX
HKOJIOTUYECKUX MPOOIIEM, B
TOM YHCJIE B IPEIOTBPALLECHUN
TEXHOT'€HHBIX U
9KOJIOTUYECKUX KaTacTpod
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