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1. Tlnanupyembie pe3yabTaThl.

JIMYHOCTHBIE PE3YIbTATHI:
JIM4HOCTHBIC PE3yNbTaThl OCBOCHHUS MPOTPaMMbl CPEIHETO OO0IIero oOpa3oBaHUsl JOCTUTAIOTCS B X0J€ OOy4eHUS XMMUU B
€MHCTBE y4eOHOU M BOCIUTATEIILHOM JIESITEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IIE€HHOCTSMH, TMPUHITHIMH B OOINECTBE MNpaBUIaMU M HOPMaMH IIOBEJIECHHUS U CIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAHUsS, CaMOpPa3BUTUA U ColHaIM3aluM  oOydaromuxcs. JIMYHOCTHBIE pe3yibTaThl OTPaKaloT
c(hOpMUPOBAHHOCTh, B TOM YHUCJIE B YaCTH:
[TatproTYECKOTO BOCTIUTAHUS
1) IEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIICIUIO0, TOHUMAHUS 3HaYCHUS
XUMUYECKOW HAyKH B XKW3HU COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BJIAAETh JOCTOBEPHOM HMHGpOpMaIumend O MepeaoBBIX
JOCTHXKCHUSIX U OTKPBITUSX MUPOBOW M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MHUpa
1 00111eCTBa;
I'paxkgaHCKOTO BOCTIUTAHUS
2) TpeACTaBIEHUS O COLUMUAIBHBIX HOPMAax M IpaBWJIAaX MEXIMYHOCTHBIX OTHOUIEHHWHW B KOJUIEKTUBE, KOMMYHUKAaTHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-UCCIIeI0BAaTeIbCKON, TBOPYECKOM M JAPYTUX BHAAX JE€ATEIbHOCTH;
TOTOBHOCTH K Pa3zHOOOpa3HON COBMECTHOM NI€ATENbHOCTH IMPHU BBHINOJIHEHUH Y4€OHBIX, MO3HABATEIbHBIX 3aa4, BHIMOJIHEHUU
XUMHYECKUX IKCTIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMIJICHHS K B3aUMONOHUMAHUIO U B3aUMOTIOMOIIIN B IIpOLiecce
ATOW y4eOHOUN JesATeIbHOCTH; TOTOBHOCTH OIIEHHMBATh CBOE TIOBEICHME U TOCTYIKA CBOUX TOBapHINEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;
[leHHOCTH HAYYHOTO MMO3HAHUS
3) MHPOBO33PEHYECKUX MPEICTABICHUN O BEIIECTBE M XUMHUYECKOW pEaKIUU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U COCTABISIOIMIMX OCHOBY JJIsi TOHUMAHUS CYITHOCTA HAYYHOW KapTHHBI MUPA; MPEJCTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTUS NPUPOJBI, B3aUMOCBA3SAX YEJIOBEKAa C IMPUPOJHOW CPEAOM, O POJIM XMMHM B ITO3HAHUHM ITUX
3aKOHOMEPHOCTEN;
4) mo3HaBaTENBHBIX MOTHBOB, HAIMPABICHHBIX HA IOJYYCHHUE HOBBIX 3HAHWN IO XUMHHU, HEOOXOIUMBIX I OOBSCHEHUS
HAO0JIFOTaeMBIX TIPOIIECCOB U SIBJICHUM;
5) mo3HaBaTenbHOW, MHPOPMAIMOHHON M YUTATEIBCKOW KYJbTYphl, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEIBHOM paboOThl C
y4eOHBIMHM TEKCTaMH, CIIPABOYHON JIUTEPATYPOM, IOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU HUH(POPMAIIMOHHBIX TEXHOJIOTUH;



6) nHTEepeca K OOY4YEHHMIO U MO3HAHUIO, J0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaM000pa30BaHUIO, MPOEKTHON U
HCCIIEIOBATEIBCKOM IEATETHbHOCTH, K OCO3HAHHOMY BHIOOPY HAIMIPABICHHOCTH U YPOBHS OOyUYEHHS B TajbHEHIIEM;
dopMHUpOBaHUS KYJIbTYPHI 30POBbBS

7) O0Cco3HaHUS IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha 3OPOBBIA 00pa3 XKHU3HW,
OCO3HAHUS TOCIEICTBUI U HEMPHUITHS BPEAHBIX MPUBBIUEK (YIOTPEOIECHUS aIKOTO0JIsA, HAPKOTUKOB, KYPeHHS ), HEOOXOUMOCTH
COOJTIO/ICHNS TTPaBHJT OE30MACHOCTH MPH OOPAIEHIH ¢ XUMHUUYECKUMU BEIIECTBAMH B OBITY M PEAIbHOM KU3HU;

TpynoBoro BocuuTanus

8) mHTEepeca K MPaKTHUECKOMY M3YYCHHUIO PpodecCuil U Tpyaa pa3indHOro poja, yBaKEHUE K TPYAY W pe3ybTaTaM TPYIOBOM
AESITEeILHOCTH, B TOM YHCJIE Ha OCHOBE TPUMEHEHUS MPEAMETHBIX 3HAHHUHA MO XMMHUH, OCO3HAHHOTO BHIOOpa WHAMBHIYATbHOM
TPAaeKTOPHH TPOJOJDKEHUSI 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XWMHUH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH; yCTIeNHOW MPOQEeCCHOHAIBHON NEATETbHOCTH U Pa3BUTUS HEOOXOAWMBIX YMEHHIA; TOTOBHOCTh
alalTHPOBATHCS B MPO(ecCHOHANBHOM cpelie;

DKOJIOTHYECKOTO BOCIIUTAHUS

9) PKONOTHYECKH LeNIecO00pa3HOro OTHOLICHHS K MPUPOAE KaK HMCTOYHMKY XM3HU Ha 3emje, OCHOBE €€ CyIIeCTBOBaHMA,
IIOHUMAaHUs IEHHOCTH 3/J0pOBOro U 0e30macHOro oopasa »KU3HU, OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/JOPOBBIO, OCO3HAHHUS LIEHHOCTHU COOJIIOJEHMs MpaBUi O€30M1aCHOTO MOBEIEHUS IPpU paboTe C BEIIECTBAMH, a
TaKXe B CUTyallUsIX, YrPOXKaroIIKX 30POBbIO U JKU3HHU JIO/IEH;

10) crnocoOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble NIPU M3YYEHUM XMMHH, JUJIS PEIICHUs 3a7ad, CBSI3aHHBIX C OKpYXaroliei
HOPUPOJHONW CpEeoW, TMOBBIIIEHUS YPOBHS 3KOJOTMYECKOM KYJIbTYpBl, OCO3HAHMs IJIOOAJBHOIO XapakTepa 3KOJOTHYECKHX
npo0JieM U MyTeH UX perieHus MoCPeCTBOM METOI0B XUMUU;

11) 3KOIOrMYECKOTO MBILUIEHUS, YMEHHUS PYKOBOACTBOBATbCSI UM B IO3HABATENbHOM, KOMMYHUKATHBHONH M COIMAJIbHOM

MIPAKTHUKE.

MeranpeaMeTHbIE PE3YIbTATHI:

. c(hOpMHPOBAHHOCTH YMEHHSI CTABUTH 1IEJIM U HOBBIC 3a7]a4M B y4eO€ U MO3HABATEILHOMN JESTEIHHOCTH;

. OBJIaJICHUE TPUEMAMU CAMOCTOSITENIPHOTO TUTAHUPOBAHUS MyTeH JOCTHIKEHMS IEH, YMEHHUS BBIOUpaTh 3((HEKTUBHBIC
crocoObl penieHus: y4eOHbIX U MO3HABATEIbHBIX 33/1a4;

. c(hOpMHPOBAHHOCTh YMEHHSI COOTHOCHTH CBOM JICUCTBUSA C IJIAHUPYEMBIMHU PE3yJIbTaTaMH;

. c(hOpPMHUPOBAHHOCTh YMEHHUS OCYIIECTBISATH KOHTPOJH B TPOIECCE JOCTHKEHHUS pPE3ylabTaTa, KOPPEKTUPOBATH CBOM

JICUCTBUS;



. c(OpPMHPOBAHHOCTh YMEHUS OLICHUBATh MPABUIBLHOCTH BBIITOJIHEHHS YU€OHBIX 33]1a4 U COOTBETCTBYIOLIME BO3MOKHOCTH
UX PELICHUS;

. BBICOKUI YPOBEHb KOMIIETEHTHOCTHU B 00nacTu ucnoibs3oBanus UKT;
. c(OpPMHPOBAHHOCTH 3KOJIOTMUECKOTO MBILIUICHHUS;
) c(OpMHPOBAHHOCTh YMEHHUS NPUMEHSATh B IO3HABATEJIbHONW, KOMMYHUKATHUBHOW M COLMAJIBHOW MPAKTUKE 3HAHMS,

MOJIYYEHHbIE TTPU U3YUYECHUHU MIPEAMETA.
[IpenmeTHble pe3ynbTaThl (0a30BbI YPOBEHbD):

. c(OpMHUPOBAHHOCTH MPEACTABICHUI O MECTE XUMHUH B COBPEMEHHOI HAy4YHON KapTUHE MUpPA; MOHUMAHUE POJIU XUMHH B
(dbopMHUpOBaHUU KPYro3opa U (PyHKIIMOHATILHON T'PaMOTHOCTH YeJIOBEKa JJIsl PEIICHUs PAKTUYECKUX 3aa4;

. BJIa/ICHHE OCHOBOIOJATalOIMIMMH XUMUYECKUMH TOHATUSAMH, TEOPUSIMH, 3aKOHAMU U 3aKOHOMEPHOCTSMH; YBEPEHHOE
M0JIb30BaHNE XUMUYECKONU TEPMUHOJIOTUEN U CUMBOJIUKOM;

. BJIa/ICHHME OCHOBHBIMHM METOJaMU HAYyYHOT'O MO3HAHHUS, UCIIOJNIb3YEeMbIMU B XMUMUU: HAOJIOJEHUE, ONHUCAHNUE, U3MEPEHHUE,
HKCIIEPUMEHT; YMEHUE 00padaTbiBaTh, OOBSICHATH PE3YJbTAThl MPOBEACHHBIX OMBITOB M JENaTh BBIBOJbLI; TOTOBHOCTh H
CIIOCOOHOCTh METObI MO3HAHUSI PU PEIICHUH MPAKTUYECKUX 3a/1a4;

. c(hOpMHPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIE OLICHKHM M IMPOBOJUTH PACUETHI MO0 XMMHUYECKHM (opmylaMm u
YPAaBHEHUSIM;

. BJIa/ICHHUE MPABUJIAMU TEXHUKU O€30MaCHOCTH MPHU UCIOJIb30BAHUU XUMHUECKUX BEIIECTB;

. c(hOpMHPOBAHHOCTh YMEHHUSI POBOAUTH IKCIIEPUMEHTHI PA3HON AUJIAKTHYECKON HAMPaBICHHOCTH;

. c(hOpMHPOBAHHOCTh YMEHHUSI OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABIEHUSAX, 0)KOTaX U JIPYTUX TPaBMax, CBS3AHHBIX C

BEIECTBAMU U J1aOOPaTOPHBIM 000PYI0BAHHUEM.

B pesynbrare u3ydeHus yueOHOro npeamera « XuMHus» Ha YPOBHE CpeTHEero o0Iero oopa3oBaHus:
BrinyckHUK HAy4YuTCA:

packpeiBaTh Ha TMpUMEpax poJb XUMHUHU B (POPMUPOBAHUU COBPEMEHHON HAay4YHOW KapTHHBI MHUPA U B TPAKTUYECKOUN
NEeATEeNIbHOCTU YEJIOBEKA;

JEMOHCTPUPOBATh Ha MMPUMEPAX B3aUMOCBSI3b MEXKIY XUMHEN U APYTUMU €CTECTBEHHBIMH HayKaMUu;

pPacKpbIBaTh Ha IPUMEpPAX MOJIOKEHU TEOPUU XUMHUUECKoro ctpoeHust A.M. bytineposa;

noHuMaTh ¢uzndeckuii cMmpica [lepuoamaeckoro 3akona /(.M. MenneneeBa u Ha ero OCHOBE OOBSICHSTH 3aBHCHMOCTH CBOWCTB
XAMHYECKUX SJIEMEHTOB U 00pPa30BaHHBIX UMH BEIIECTB OT JICKTPOHHOTO CTPOSHUS aTOMOB;

OOBSICHSITH MPUYMHBI MHOT000pa3usi BELIECTB HA OCHOBE OOIIUX MPEACTABIECHUM 00 UX COCTaBE U CTPOCHUU;



MIPUMEHSITh MTPaBUJIa CUCTEMATUUYECKOU MEXIYHAPOIHON HOMEHKIATYPhI KaK CPe/ICTBA Pa3IudeHus: U UACHTU(UKAIIMN BEIIECTB
10 UX COCTaBYy U CTPOEHHUIO;

COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYypHBIE (DOPMYJIBI OPraHMYECKUX BEIIECTB KaK HOCUTENeH HHQpOpMAIlMU O CTPOCHUU
BEILIECTBA, €r0 CBOMCTBAX M NPUHAJIEKHOCTH K ONIPEAECIEHHOMY KJIacCy COCIMHEHU;

XapaKTEepU30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWMCTBAM, YCTAaHABIMBATh NPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEXK]y JaHHBIMHU XapaKTEePUCTUKAMM BEIIECTBA;

MPUBOJINTH MPUMEPHl XUMHUUYECKUX PEAKIUM, PACKPBIBAIOIIMX XapaKTEPHBIE CBOMCTBA TUIIMYHBIX MPEJICTABUTENICH KIIACCOB
OpraHUYECKUX BEIIECTB C IEJIbI0 UX UACHTU(PUKAIIMY U 00BSICHEHUS 00J1aCTH TPUMEHECHUS;

IPOTHO3MPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUUYECKUX PEAKIIMI HA OCHOBE 3HAHUM O TUIAX XUMUUYECKOW CBA3U B MOJIEKYJIax
PEareHToB U UX PEaKIIMOHHON CIIOCOOHOCTH;

MCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUHM U XMMHUYECKUX CBOMCTBAX BEUIECTB ISl O€30MaCHOrO MPUMEHEHUS B PAKTHUECKOM
NEATEIbHOCTH;

NPUBOJAUTL TPUMEPHl  MPAKTUYECKOTO  HWCIOJIB30BAHHMS  MPOJYKTOB TepepaboTku HedTM ¢ MOPUPOJHOTO  Tasa,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN (ITOJIMATUIIEHA, CHHTETUYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

IIPOBOJAUTH OIIBITHI [0 PACHO3HABAHWIO OPraHUYECKUX BEILIECTB: IVIMLEPHUHA, YKCYCHOW KHUCJIOTBI, HENPEAECIBHBIX >KUPOB,
TJIFOKO3bI, KpaxMalia, OeJIKOB — B COCTaBE MUIIEBBIX MPOYKTOB U KOCMETUYECKUX CPEJICTB;

BJIa/IETh NMPAaBUJIAMU U TIpeMaMu 6e301acHoi padOThl C XMMUYECKUMHU BEIIECTBAMU U J1a0OPaTOPHBIM 000PYI0BaHUEM;
YCTaHABIMBAThH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMN U CMEIEHUS XUMUYECKOTO0 PAaBHOBECHS OT PAa3IMUHBIX (haKTOPOB
C LIEJIBIO OIIPEAEIICHHS] ONITUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX ITPOLIECCOB;

IIPUBOJUTH IIPUMEPBI THIPOJIM3a COJIEN B IOBCEIHEBHOM KU3HU YEIIOBEKA;

IPUBOJUTH IIPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pPEAKIUMW B MPUPOJE, NPOU3BOJACTBEHHBIX IIpOLECCAX U
KU3HEACITEIbHOCTH OPraHU3MOB;

MPUBOJIUTH MPUMEPHl XUMHUECKUX PEAKIMi, pacKpHIBAIOMIUX OOIME XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U
HEMETAJUIOB,;

MPOBOJUTH pPACUEThl HAa HAXOXKJICHHWE MOJEKYISIpHONH (OPMYJBl YIIIEBOAOpOAA TIO TMPOMYKTaM CrOpaHus H 10 €ro
OTHOCHUTEJIBHOM IIJIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €TI0 COCTAB;

BIAJCTh TNPaBWIAMH 0€30MacHOTO0 OOpaIieHus] ¢ €IKUMH, TOPIOYMMH M TOKCUYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBOI
XUMUH;

OCYILIECTBIISITh OMCK XUMHYECKON MH(POpMAIMU IO HA3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (JOpMYJIaM BEIIECTB;



® KPUTHYECKH OLICHMBATh U MHTEPHPETUPOBATh XMMHUYECKYIO0 MH(OPMAIUIO, COAECPKALIYIOCS B COOOIIEHUAX CPENCTB MacCOBOU

uHpopmaimu, pecypcax VMHTepHeTa, HaydHO-NOMYJSPHBIX CTAThAX C TOUYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
LEJSX BBIABICHUS OITMOOYHBIX CYKJIEHUN U (DOPMUPOBAHUS COOCTBEHHOM MO3UIIUY;

MPEACTaBIATh MYTH pEHIeHUs TII00aJbHbIX MHPOOJIEM, CTOSIIMX MEepes YeIOBEYECTBOM: 3KOJIOTMUECKHX, IHEPreTUUYECKHUX,
CBIPBEBBIX, U POJIb XUMUU B PEIICHUH 3TUX TPOOIIEM.

BBIHYCKHI/IK IMOJYYHUT BO3SMOKHOCTb HAYUUTHCA:

WUTIOCTPUPOBATh HA MPUMEpax CTAHOBJICHHWE M DBOJIIOIUIO OPraHUYECKOM XMMHUU KaK HAyKHd Ha Pa3IMYHBIX HCTOPUUYECKUX
JTarax ee pa3BUTHS;
UCIIOJIb30BaTh METOJ/bl HAYYHOTO TMO3HAHUS TMPHU BHIIOJTHEHUU MPOEKTOB M YUEOHO-MCCIIEAOBATEIbCKUX 3a7a4 MO HU3yUYECHHIO
CBOMCTB, CIIOCOOOB IMOJTYYEHHUSI U PaCTIO3HABAHUS OPTAaHUYECKUX BEIIECTB;
OOBSICHATh TPHUPOJY M CIOCOOBI 00pa30BaHMUsI XUMHYECKOW CBS3W: KOBAJICHTHOW (TOJSIPHOM, HETMOJSPHOI), HOHHOM,
METaJUTMYECKOMN, BOJOPOIHOMN — C IIENIbI0 ONIPEACICHUS XUMUYECKON aKTUBHOCTH BEIIIECTB;
yCTaHABIIMBATh TE€HETUYECKYIO CBSI3b MEXKJY KJacCaMH OPTraHUYECKHUX BEIISCTB i OOOCHOBaHWS NPHHIIUIIHATBHON
BO3MO>KHOCTH MOJYYCHHUSI OPTaHUUECKUX COCAMHEHUN 3aJaHHOTO COCTaBa M CTPOCHUS;
yCTaHABJIMBATh B3aUMOCBSI3U MEXIy (aKTaMHU U TEOpHEH, MPUUYMHOU W CJIEACTBUEM MPU aHAIM3Ee MPOOJIEMHBIX CUTYallMH W
000CHOBaHHMH IPUHUMAEMbBIX PEIICHUI Ha OCHOBE XUMHUUECKHUX 3HAHUH.

2. Conepxanue ydeOHOTro mpeameTa « XUMUs»

10xnacc (34u4; 14. B HEAETIO)

Teopurst XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX coequHeHn. [Iprupona XuMHYECKHUX CBA3EN

Opranunueckue BeniectBa. Oprannyeckas xumus. CTaHOBJIEHHE OPraHUYECKONM XUMUM KaK HayKu. Teopusi XUMUUYECKOro

CTPOCHMS BEIIECTB. YTIEepoaHbli ckeneT. U3omepus. M3omepsr.

CocTostHIE 2JIEKTPOHOB B aTOME. DHEPreTHUECKUE YPOBHU U TIOIYPOBHU. DIIEKTPOHHBIE OPOUTAIHN, S- SJUIEKTPOHBI U P — SJIEKTPOHBI.
Cnun snextpona. CriapeHHbIE JIEKTPOHBL. DIIeKTpoHHAas KoHpurypanus. ['padudeckne aneKTpoHHbIe POPMYIIBI. DIEKTPOHHAS
MPUPOAA XUMHUECKHUX CBS3EH, I CBA3b M CUIMa CBSA3b. METOM BaJCHTHBIX CBSI3EH.

Knaccudukanusa oprannyeckux coequHeHuil. OyHkimoHanpHas rpymnma.

Yrneroaopoasl

[IpenenvHbie yraeBomoponbl (amkanbl). Bo3OyxaeHHOe cocTosHMe aToMa yriaepoaa. ['mbpuausammsi aTOMHBIX opOuTamnei.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE aTKAHOB.



I'omomnoru. I'omonornyeckas pasHocts. ['oMonorndeckut psa. MexayHapoIHass HOMEHKJIATypa OpraHu4ecKux BemecTs. Mzomepus
YTJIEPOJHOTO CKEJIETA.

Meran. [lonyuenue, pusndyeckue 1 XUMHYECKUE CBOICTBA MeTaHa. Peakiuu 3amenieHus (raJoreHupoBaHue), JerUAPUPOBAHMS U
n3oMepu3anuu ankanoB. Lennbie peakiuu. CBoOOAHBIE paiUKaIIbl. ['aJOreHONpPON3BOIHbIE AJTKAHOB.

Kpatusie cs3u. Henpenenbublie yrieBoopoasl. AnkeHsl. CTpoeHHe MOJIEKYIbl, TOMOJIOTHS, HOMEHKIIATypa U u3omMepust. Sp2
— rulOpuauzanus. OTeH (3TuieH). M3omepus yriaepoaHoro ckeneTa v nojoxeHus JBoHHOM cBs3u. [IpocTpancTBeHHas U30MepHst
(cTepeonsomepusi).

[Tony4yeHne 1 XUMHYECKHE CBOMCTBA aJIKCHOB. Peakinu npucoeanHenus: (TUAPUPOBAHUE, TATOTCHUPOBAHKE, THPATAIIHS ),
OKHUCJIEHHE U MoJauMepu3anuu aakeHoB. IIpaBuno MapkoBHHKOBa. BeICOKOMOJIEKYIIApHBIE COEAMHEHNS. KauecTBEHHbIE peakuK Ha
JIBOMHYIO CBSI3b.

AJkaueHsl (JUSHOBBIE YTIIeBOI0POibl). M3oMepus u Homenkinatypa. Jusunani (Oytanuena-1,3) . M3zonpew (2-
meTmnOyTaauen-1,3). Conpsixénnbie 1BoMHbIe cBsi3H. [lonyyeHne u XuMuueckre CBOMCTBa alikaiueHoB. Peakiiuu npucoeuHeHus
(rajoreHupoBaHus) U MOJIUMEPHU3ALIUN ATTKATUEHOB.

AnkuHbl. AnetuieH (3TUH) U ero romosioru. M3omepuss u HomeHknaTypa. MexkiaccoBas uzomepus. SpP-I'mbpunuzanms.
XHWMHUYECKHE CBOMCTBA aJIKWHOB. Peakuy npucoeuHeH s, OKUCIEHUS U MOJTMMEpPU3allii aJIKUHOB.

Apensl (apomartuueckue yrieBogoponasl). M3omepuss u HomeHknatypa. benzon. benszonmbHoe kombio. Tomyon. Mzomepus
3aMECTUTENIEH.
XUMHUYECKHE CBOMCTBa OCH30J1a M €ro TOMOJOroB. Peakinuu 3amelneHus (rajJOreHUpPOBaHWE, HUTPOBAHHE), OKUCJICHUE H
npucoennHeHus apeHoB. [lectunuasl. ['eHeTnyueckas CBsI3b apEHOB C APYTUMU YIIIEBOJIOPOIAMM.

[TpupoaHbie HCTOYHUKH YTIeBOA0po0B. [Ipuponnsiii ra3. Heds. [TonmyTHbie HedTAHBIC ra3bl. KaMEeHHBIN yTOJIb.
[Tepepaborka HedTu. Ileperonka HedTH. PektrdukanmonHas kojoHHa. bensuH. Jlurpown. Kepocun. KpekuHr HedTenpomayKToB.
TepMuuecKknil U KaTaTUTUYECKUM KpeKUHTrH. [ uponms.

Kucnopoaconepxamue opranndeckue coennHenus. Kuciaoponacoaepsxxanme oprannueckue coequHeHusi. OQHOaTOMHBIE MTPEIEIbHbBIE
cnupThl. DYHKIHMOHANbHAS rpynna cOnupToB. M3omepuss U HOMEHKIATypa COUPTOB. MeTaHON (METHJIOBBIM CHUPT). IDTaHOI
(atuiioBblii ciupt). [lepBUYHBIN, BTOPUYHBIN U TPETHUYHBIA aToM yriiepoaa. BogopoaHas cBA3b.

[Tonyuenue u xumuyeckue cBoiictBa cnuptoB. CnirproBoe OpokeHue. depmentsl. Bomopoaubie cBsi3u. OU3HOIOTHUECKOE IeHCTBUE
METAHOJIA ¥ ATAHOJA. AJIKOTOJIU3M.

MHoOroatoMHbl€ CIUPTHI. DTUICHTIUKOJIb U TJIMLEPUH. XUMHUYECKHUE CBOMCTBA MPEAEIbHBIX MHOIOATOMHBIX cIUpTOB. KauecTBeHHast
peaKursi HA MHOTOATOMHBIE CITUPTHI.

®eHoubl. ApoMaTUYECKHe CIUPThl. XUMUYecKkue cBoicTBa (heHona. KauecTBeHHas peakuus Ha (PEHOI.

7



Kap6onunbnblie coenunenus. KapOonwnbHas rpynna. Anpaeruanas rpymnmna. Ansaeruabl. Keronsl. U3omepus 1 HOMEHKIATypa.
[lonyyeHne u XMMHUYECKHE CBOMCTBA albACTUAOB. PEaKkiiuu OKHUCICHHS U MPUCOEAUHEHNs albAeTHI0B. KauecTBEHHbBIE peakluy Ha
aJbJAECTHU/IBI.
Kap6onoBbie kucnorsl. KapOokcunbHas rpynna (kapOokcorpynma). HM3omepuss ©W  HOMEHKIaTypa KapOOHOBBIX KHCIOT.
OnHOOCHOBHBIE TIpeneibHbIE KapOOHOBbIE KUCIOTHL. [lomyueHre OJHOOCHOBHBIX MPEAENIbHBIX KAPOOHOBBIX KHCIOT. XUMHUYECKUE
CBOICTBa OJIHOOCHOBHBIX MPEEIbHBIX KAPOOHOBBIX KUCIOT. MypaBbuHas KUCIOTA. YKCYCHAsI KUCIOTA. ALIETATHI.
Cnoxuble 3¢pupsl u xupbl. Homenknatypa. [lomydeHue, XuMHuYecKHe CBOMCTBA CIOXKHBIX 3(pUpOB. Peakuus sTepuduKkaiuu.
[emouHOM TUIPOJIU3 CIOKHOTO dPupa (OMBUICHUE).
Kupsl. TBepabie xKUPbI, )KUAKUAE KUPbl. CHHTETUUECKHE MOIOILIIUE CPEACTBA.
VYrneBoasl. Monocaxapunsl. ['moko3a. @pykrosa. Onurocaxapuasl. Jucaxapuael. Caxapo3sa.
[Tonucaxapunsl. Kpaxman. I'nmukoren. Peakius nonukonaeHcaunu. KadecTBeHHass peakiuss Ha Kpaxman. Llemmronosa.
Auerunnenmtono3a. Knaccuduxaius BOJIOKOH.
A3oTcoaepKaniue OpraHnuecKue COeUHEHHUS.
A3oTcoaepKalue OpraHM4YecKUe COeAUHEHUsA. AMHHBL. AMuHOrpynna. AHwivH. [lomydeHue M XMMHUYECKHME CBOWCTBA aHWJIMHA.
AMuHOKUCIOTBL. M30Mepusa U HOMeHKinaTtypa. bunonspueiii moH. Ilentuanas (amunnas) rpynma. Ilentunnas (amugHasi) CBSI3b.
XUMHUYECKre CBOMCTBA aMUHOKUCHOT. [lenrtuasl. [lomnentuasl. I'munuH.
benku. Ctpyktypa 0e1K0BOM MOJIEKYJIbl (IepBUYHAS, BTOPUYHAS, TPETUYHAS, YETBEPTUYHAS). XUMHUECKHE CBOWCTBA OEIKOB.
Henatypaiusi U Tuzpoiu3 0eiakoB. L[BeTHbIE peakinu Ha OEIKH.
AzoTcojaepxaiiue rerepounkianueckue coequuenus. [upuaun. [Muppon. Iupumuaun. [ypud. A30TUCTbIE OCHOBaHMUS.
Hyxknennossie kucnotsl. Hykneotuapl. KoMiieMeHTapHbIe a30THCTBIE OCHOBAHUSI.
XuUMHS U 3I0pOBbE yesioBeka. DapMaKoI0ruyecKast XuMHsI.
XuUMUs TOJIMMEPOB
[Tomumepsl. Ctenens nonuMepuzanud. Monomep. CTpyKTypHOE 3BeHO. TepMoruiacTuuHble osinMepbl. CTepeoperysipHbIe
nosnmMepsl. [Tommatunen. [omunponunen. [Honurerpadropatunien. TepmopeakTuBHbIe MOTUMEPBL. DeHOTOPOpPMATBACTUTHBIC
cmoubl. [Tnactmaccsl. @enomnactel. AMuHomnactel. [lenonnactel. [lpupoansiit kayuyk. Pesuna. 200HuT. CUHTETUYECKUE KAYyUYKH.
Cunretnyeckue BojiokHa. Kanpon. JlaBcaH.
JleMOHCTpanuu.

e (OO0Opa3ibl OpraHNYeCKUX BEUIECTB U MaTepuaioB. Moienu MOJEKy OpraHuYeCKUX BEIIECTB

e OTHONIEHUE aJTKAHOB K KUCJIOTaM, IIeJI04aM, pacTBOPY MepMaHraHara Kajausi U OpoMHO Boje.



e Mojenu MoJieKyl TOMOJOTOB U u3omepoB. llonmydenue aneruneHa kapOUIHBIM crocobom. B3ammojelicTBue aneTusieHa ¢
pacTBOpPOM TepMaHraHaTa Kajiusi 1 OpoMHOM Bojiod. ['opeHue aneruiiena. PaznoxkeHne kayuyyka Ipy HarpeBaHUM U UCIIBITAHUE
MPOIYKTOB PA3I0KEHUA. 3HAKOMCTBO C 00pa3laMu KayqyKoB.

e beH3on kak pactBoputenb. l'openue Oenzona. OTHomieHue OeH3ojla K OPOMHOM BOJE€ M PACTBOPY MEpMaHraHaTa Kajus.
Okucnenue Tos1yosna

e PacTBOpeHHE B allETOHE PA3ITMYHBIX OPraHUYECKHX BEIIECTB.

e (OOpa3ubl MOIOIIMX U YUCTAILIUX CPEJICTB.

e (OOpas3ipl IIaCTMACC, CHHTETUYECKUX KaydYyKOB U CHHTETUYECKHUX BOJIOKOH.

JlaGopaTopHBIE OTBITHI.

1. MUsroroienue Mojenei MOJEKy yIrieBo10pO0B

2. O3HakoMJieHUE ¢ oOpa3liaMu NMPoayKTOB HedTenepepaboTku

3. Oxkwucnenue Metanais (3TaHais) okcuaom cepedpa(l).

4. OxkwucneHue MeTaHasus (3TaHals) THAPOKCUIOM Meau(2)

5. PacTBOpHMMOCTH KHPOB, JOKA3aTEIbCTBO UX HEMPEACIBHOIO XapaKTepa, OMbLUICHUE KUPOB.

6. CpaBHeHHUE CBOICTB MblJIa U CHHTETUYECKUX MOIOIINX CPE/ICTB

/. CBoiicTBa IIFOKO3bI KaK aJIbJETUA0CTIUPTA.

8. BzaumopeiicTBHUe caxapo3bl C THIPOKCUAOM KaJbIIHs.

9. IlpuroroBieHHE KpaXMaJIbHOTO KJICHCTepa M B3aUMOJICHCTBUE C HOIOM.

10.I'maponu3 kpaxmana.

11.03HakomiieHnEe ¢ 00pa3aMu IPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

12.11BeTHBIC peakiuy Ha OCIIKU

13.CBoiicTBa KampoHa.

[IpakTrueckue paboThI
1. «KauecTBeHHOE onpeiesieHue yriepoa, BOIOPOJa U XJI0pa B OpPraHUYECKUX BEIIECTBAX)
2. « [TomyueHue >TUIICHA U ONBITHI C HUM.
3. «Ilomydenne u cBoWicTBa KAPOOHOBBIX KHCIOT.
4. «Pelienne 3KCrepUMEHTAIbHBIX 33724 Ha PACTIO3HABAHUE OPTraHUYECKUX BEIIECTBY.

l1knacc (344; 14. B Heneno)



TeopeTnyeckrue OCHOBbI XUMHUH

Baxueiinme XuMA4eCKUE TOHATHUS U 3aKOHBI. XHUMHUYECKUHN 31eMEHT. ATOMHBIA HOMEp. MaccoBoe uucio. Hykiuabl.
Pagunonyxnunsl. M3otonsl.

3aK0OH COXpaHEHHS MAcChl BEIIECTB. 3aKOH COXpaHEHHUs U mpeBpaiieHus sHepruu. Jledexkt maccol. [lepuoandeckuii 3aKoH.
OnektpoHHas KoHpurypamus. ['padhuueckas snekrponHas Gpopmyna. PacnpeneneHnue 3J€KTPOHOB B aTOMaX 3JIEMEHTOB MaJIbIX U
OOJIBIINX MTEPUOJIOB, S-, P-, d- u f —3aementsl. JlanTaHouABl. AKTHHOUBI. VICKYCCTBEHHO TOJyYSHHBIC DJIEMEHTBI. BaJeHTHOCTD.
BanenTHble BO3MOXKHOCTH aTOMOB. BoopogHbIE COETUHEHNS.

Crpoenue BemectBa. Monnas cBsizb. KoBasieHTHas (MOJIsipHAst M HEMOJISIPHASI) CBSI3b. DIEKTpOHHAs hopmyiia. MeTamudyeckas CBs3b.
Bonopoanas cBs3b.

['ubpunu3anust aTOMHBIX OpOUTaTIEH.

Kpucranisl: aToMHbIE, MOJIEKYJISIPHBIC, HIOHHBIC, METAJTIMYECKUE. DJIEMEHTapHAasl STUehKa.

[Honmumopdusm. Tlonumopdusie Moaudukanmu. Amtorponus. M3omepus. ['omonorus. XuMUuecKuii CHHTE3.

Xumudeckue peakiuu. OKUCIUTEIFHO — BOCCTAHOBUTEIIbHBIC PeaKIuu. Peakiiuu pasioxkeHus, COSIUHECHUS, 3aMEIIeHuUsI, 0OMeHa.
DK30TepMHUUECKHE U SHI0TepMUUeckue peakiuu. O0paTumbie U HeoOpaTuMble peakiuu. TemnoBoit apdekt peakuuu. 3akoH ['ecca.
Tepmoxummuyeckue ypaBuenus. Temnora o6pa3zoBanus. Teruiora cropaHusi.

CKopoCTh XUMHUYECKOHN peaklni. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH JEHCTBYIOIMNX Macc. KuHeTnyeckoe ypaBHEHHE peaKkUu.
Karanus. Katanuzatop. Marudurop. ['oMoreHHsiii 1 reteporeHnbii katanus. Katanuruyeckue peakuud. XMMUYECKOE PaBHOBECHE.
[Tpunnumn Jle IlaTense. PactBoprl. JlucniepcHblie cucteMsl. [ pyboiuciepcHbIe CHCTEMBI (CY3IIEH3UH B AMYJIbcuH). Kosmonaaeie
pacTtBopHI (3011). A3po3osu. CriocoObl BhIpaKeHHsI KOHIIEHTPAIMK PACTBOPOB. MosipHasi KOHIIEHTPAIIUS

(MOJISIPHOCTBD). DJAEKTPOJIUTHI. IIEKTpoIUTHYECKas aucconuanus. Ctenenp aucconuanuu. Koncranrta qucconuanuu. BogopoaHsrit
nmokaszaTeib. Peakiiun noHHOTo oOMeHa. [ 'uapon3 opraHndecKuX BemecTB. [ uaponu3 coneit. DIeKTPOXUMUYSCKUE PEAKIIHH.
lNanbBaHnueckuil anemeHT. DnekTpoabl. AHoa. Karon. Akkymynsatop. TomnmuBHbIM 351eMeHT. DaeKTpoxumus. Psa ctangapTHbIX
ANEKTPOAHBIX MOTEHIIMAN0B. CTanAapTHbIE yciaoBua. CTaHIapTHBIN BOAOPOAHBIN noTeHuain. Koppo3us MeTaioB. XuMuuecKkas u
AIEKTPOXUMHUYECKAS] KOPPO3UsL. DIEKTPOINU3 BOAHBIX PACTBOPOB U PACILIABOB.

Heoprannueckas xumus

Mertanibl. CriocoObl MOTYYEHUsI METAIOB. JIlerkue u TsokEnble MeTasuibl. JIErkoriaBKue U TyronjiaBKkue MeTajliibl. MeTauinueckue
anemMeHThl  A- m b-rpynmn. Menp. [luak. Tutan. Xpom. XKeneszo. Hukens. Ilnatuna. Crmapel. Jlerupyromue no6apku. YEpHbie
Metaiuibl. [{BeTHble MeTamibl. UyryH. Crans. JlernpoBanubie cranu. OKCuabl U TuApOoKcHabl MeTamiioB. Hemeramsl. [Ipocteie
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BelllecTBa — HeMmeTauibl. Yriepoa. Kpemunii. A3ot. ®ocdop. Kucnopoa. Cepa. @top. Xnop. KucinoTHbie OKCHIBI.
Kucnopoaconepxamue kucnotel. CepHast kucimoTta. A30THast KAca0Ta. BogopoaHbeie COeTMHEHUST HEMETAIIOB.

['eHeTndeckas CBsI3b HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB.

XUMUs 1 )KU3Hb

XUMUYECKas MPOMBIIUICHHOCTh. XHUMHUYECKas TEXHOJOTHS. XHMMHUKO-TEXHOJOTHUYECKUE NPUHLMIBI MPOMBIIIICHHOTO MOJIYy4YEHUS
MeTtauioB. Uepnass metamunyprus. [IpousBoactBo uyryHa. JlomeHHas meub. Ariomepauus. [IpomsBoactBo cranu. KuciaopoHbiii
koHBepTep. bezorxomaHoe mnpouszBoAcTBO. Xumusi B ObITy. [lponykTtsl nuTaHusi. beitoBass xumus. OTAenoyHbIE MaTepUabl.
JlekapCTBEHHBIE TIpENapaThl. IKOJIOTUUECKUN MOHUTOPHUHT. [IpeneibHO JOMYCTUMbIE KOHLIEHTPAIUH.

JlemoHcTpanuu.

Mopenu MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METAUTMYECKUX KPUCTAULTUYECKUX PEIIETOK.

Mojenu MoJIEKyJT U30MEPOB U TOMOJIOTOB

PaznuynbIie TUIMBI XUMUUECKUX PEAKIIUM, BUACOMBITHI 10 OPraHUYECKON XUMUH.

OO6pasipl METAJIJIOB ¥ UX COCIMHEHUH, CIUIaBOB.

B3aumopelicTBrue METAIOB ¢ KUCIOPOIOM, KUCJIOTAMU, BOJIOM.

JlokazareabcTBO aM(pOTEPHOCTH ATIOMUHUS U €T0 THUIPOKCHUIA.

B3anmopelicTBue Meln U JKeJe3a ¢ KUCIOPOI0M; B3aUMOJEHCTBUE MEU U KEJE3a C KUCIOTaMU (CepHasi, COJIsIHas ).

[Nonyyenue rugpokcunos menu (1) u xpoma (ILI), oxcuaa meau.

B3aumonencTBrEe OKCUI0OB U TUAPOKCUIOB METAJIIOB C KHCIIOTaAMH.

JlokazaTenscTBO aMporepHocTu coenquuenunit xpoma(1ll)

OO6pasipl HEMETaJIIOB.

Mopenu KpucTasIM4ecKuX pemeéToK anmasa u rpadura.

[lonyueHne ammuaka u XJIOpPOBOJIOPO/IA, PACTBOPEHUE UX B BOJIE, 1OKA3aTEIBCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3TUX BEIIECTB.
Coxkuranue yriie U cepbl B KHUCIOPOJE, OMPEACICHUE XUMUUYECKUX CBOMCTB MPOJYKTOB Cropanus. BzaumopencTsue ¢ Meapio
KOHIIEHTPUPOBAHHON CEPHOU KHUCIIOTHI, KOHIIEHTPUPOBAHHON U pa30aBICHHON a30THON KHUCIIOTHI.

OO6pa3upl cpeACTB OBITOBOM XUMHUH, MHCTPYKIUHU 110 UX TPUMEHEHHIO.

JlaGopaTOpHBIE OTBITHI.
1. VM3ydeHue BIMSHUS Pa3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMUUYECKUX PEAKITHI
2. OnpeneneHue peakiuu Cpeibl YHUBEPCATbHBIM HHIUKATOPOM.
3. T'maponus coneil.
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[IpakTnueckue padboThI
1. TlpuroroBneHue pacTBOPOB C 3aJJaHHON MOJISIPHON KOHLIEHTpALUEN».
2. PenieHue sKCepUMEHTAIbHBIX 3a/1a4 10 TeMe «MeTaib»

3. Pemenue sxkcnepruMeHTATbHBIX

3aga4 o reme «HemeTramin»

3. TemaTuueckoe MIaHUPOBAHUE C ONPEJIEICHUEM OCHOBHBIX BUJIOB YUCOHOM JIESITEIILHOCTH.

10 xmacc
Paznen Komuuec | Tewmsl, BXOsIMe B TaHHBINA pa3aes | XapaKTEepPUCTUKA OCHOBHBIX BUJIOB JIESITENHHOCTH | OCHOBH
TBO y4eHUKA (Ha YpOBHE YUEOHBIX JEHCTBHI) bIC
4acoB HaIpaBil
CHUS
BOCITHTA
TEJIbHOU
nesTeNb
HOCTH
1. Teopus 3 1.Ilpeamer opraHuYeCcKON XUMHUH. OOBSCHATH, MOYEMY OPTaHUUECKYIO0 XUMUIO 1,2,3,4,5
XUMUYECKOTO Teopust XUMUYECKOTO CTPOEHUS BBIJICJIWIIA B OTJIEJIbHBIN pa3/iesl XUMUU. 7,8
CTPOCHUS OpraHUYECKUX BEIIECTB. [lepeyucnsaTh OCHOBHBIE TPEATIOCHIIKH
OpraHUYECKUX 2. CocTosiHUE DIIEKTPOHOB B aTOME. BO3HUKHOBEHUSI TEOPUU XUMUUYECKOTO CTPOCHHUS.
COEIMHEHUH. DNEeKTPOHHAS TPUPOJA XUMUYECKUX Pa3nuyath Tpyu OCHOBHBIX THIIA YTIEPOJIHOTO
[Ipupona CBSI3€M B OPraHUYECKUX COCIUHEHUAX. | CKEJETa: pa3BETBIEHHbIN, HEPA3BETBICHHBIN U
XUMHUYECKHUX Knaccuduxkanus coeqnHeHM HUKInYecKuid. OnpenensaTb HAIMYUE aTOMOB
CBS3EH. OpraHUYECKUX. yIIepoia, BOJIOPO/Ia U XJI0pa B OPraHUYECKUX

Hemonctparuu. O6pasiisl
OpPraHMYECKUX BEIIECTB U MATEPUATIOB.
Mopenu MOJIEKYJT OpTaHUYECKUX
BEIIIECTB

3. Ilpaktuyeckass  pabora  Nel

BelllecTBaxX. PaznuyaTh MOHATHS «3JIEKTPOHHAS
000JI0YKa» U «IJIEKTPOHHAS OPOUTATIBY.
N300paxkath AIEKTPOHHBIE KOHPUTYpaAITUN
aTOMOB BJIEMEHTOB 1-TO M 2-TO EPHUOJIOB C
MOMOIIIBIO AJIEKTPOHHBIX U rpauuecKux
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«KauecTBeHHOE

yriepona, BOJopona |
OPraHUYECKUX BEIICCTBAX)

OIIpeJIeIICHUE
Xjopa B

ANEKTPOHHBIX hopmyi. OOBICHATh MEXaHU3M
oOpa3zoBaHusi U 0COOEHHOCTH G- U Tt- CBSI3EH.
OnpenensaTe NTPUHAAIEHKHOCTh OPTAHUYECKOTO
BELIECTBA K TOMY WJIM HUHOMY KJIacCy 1O

CTPYKTYpHOU (hopmyie.

2.Yraesogopoasl | 9 4. DNeKTpOHHOE U OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHHE 1,2,3,4,5
2.1. IlpenensHbie | 2 IPOCTPAHCTBEHHOE CTPOCHHUE AJIKAHOB. | MOJIEKYJ aJIKAHOB HAa OCHOBE IpejcTaBieHud o | ,7,8
YTJIEBOAOPOIbI ['omonoru u n30MephI ANKAHOB. rudbpuIn3auu opouTaie atoma yrieposa.
— aJIKaHbI 5. Meran — npocTenmmin N3roraBnuBaTh MOJEIN MOJIEKYJ aJKAHOB,
MPEICTABUTENb AJIKAHOB. PYKOBOJICTBYSICh TEOPHUEU XUMUUYECKOTO
HemoncTpanuu. OTHOIIEHHWE aTKaHOB | CTPOCHMSI OpraHUYECKUX BellecTB. OTian4aTh
K KHACJIOTaM, IIIeJo4aM pPacTBOPY rOMOJIOTH OT U30MepoB. Ha3biBaTh ajikaHbI 1O
nepMaHraHara Kajaus 1 OpOMHOM BoJie. | MEXIyHapoaHON HOMeHKaType. CoCTaBIIsITh
JlaGoparopHsiii onbIT. U3roToBieHne | ypaBHEHUS XUMHYECKUX PEAKIIHM,
MOJIEJIEH MOJIEKYJI YTII€BOIOPOAOB XapaKTePU3YIOLIMX XUMUYECKUE CBOUCTBA
METaHa U ero romoJsioros. Pemare pacuérHeie
3aJlay Ha BBIBOJ (DOPMYJIbI OPTaHUYECKOTO
BEILIECTBA.
2.2. 4 6. HenpenenbHble yTieBOIOPOIBI. OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHHE
Henpenenvubie AJIKEHBI: CTPOEHHUE MOJIEKYI, MOJIEKYJIBI 3TUJICHA HA OCHOBE MPEACTABICHUN O
YTIIEBOAOPOIbI romosiorus u usomepus. llonyuenue, ruOpuan3alid aTOMHBIX OpOUTANIEH yriepoa.
(ayIKeHBbl, CBOWCTBA Y IPUMEHEHUE AJIKEHOB. N300paxkath CTPYKTYpHBIE (POPMYIIBI ATKEHOB U
AJKAUEHBI U 7. IIpaktrueckas pabora No2 MX U30MEPOB, HA3bIBATH AJKEHBI 110
AJIKVHBI) «lTonyuenue 3TUIICHA U ONIBITHI C MEXKIYHAPOJHOW HOMEHKIATyPE, COCTABIISITh

HUM.
8. AIKagueHBbl.

9. AlieTHIICH U €r0 TOMOJIOTH.
JemoncTpaunu. Moaenn MoneKy
TOMOJIOTOB M n30MepoB. [lonydenue
areTHIeHa KapOMIHBIM CITOCOOOM.

(hOopMyITBI ATKEHOB IO X HA3BAHUSIM.
CocTaBiaTh ypaBHEHUSI XUMHUYECKUX PEAKIIHM,
XapaKkTEPU3YIOIINX XUMHUYECKUE CBOWCTBA
ankeHoB. [lomyuaTe sTuieH. Jloka3piBaTh
HETIPEICIIbHBIN XapaKTep ITUIEHA C TOMOIIBIO
KAQUeCTBECHHOM PEaKIK HA KPATHBIE CBSI3H.

13




BzaumonenicTBue aneTuieHa ¢
pacTBOpPOM MEpPMAHraHaTa Kajaus u
OpoMHoIi BosioM. ['opeHue areTuieHa.
PaznoxeHne kaydyka IIpyu HarpeBaHUU
Y UCTIBITAHUE MPOJYKTOB PA3JIOKECHUS.
3HaKOMCTBO C 00pa3aMu Kay4qyKoB.

CocTaBisaTh ypaBHEHHS] XUMHUYECKUX PEAKLIHM,
XapaKTepU3YIOIIMNX HEMpPeAeIbHbII XapaKkTep
ankaaneHoB. OOBACHATH SP-TUOPUIN3ALMIO U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
alleTUJIEHA, HAa3bIBaTh TOMOJIOTH alleTUJIEHA 110
MEXAYHApPOJHON HOMEHKIATYpe, COCTABIATh
YpaBHEHUS pEaKIUi, XapaKTepU3YIOIINUX
XHUMHYECKHE CBOMCTBA alleTHIICHA

2.3. Apensl 1 10. benzon u ero romosioru. CoiictBa | OOBSACHATH JIEKTPOHHOE U MPOCTPAHCTBEHHOE 1,2,3,4,5
(apomatuueckue 0OeH30J1a ¥ €r0 TOMOJIOTOB. CTPOEHHE MOJIEKYJIbI OeH30Ia. ., 6,7,8
YTIIEBOIOPO/IbI) HemoncTparuu. beH3on kak N300pakath CTPYKTYpHYIO (hopmyiry OeH3011a

pacTBopuTenb. 'opeHre OcH30I1a. JBYMSI CITIOCOOAMHU.

OtHomenue 6eH3oja kK OpomHol Bogie | OOBSACHATH, KaK CBOMCTBA O€H30J1a 00YCIIOBIICHBI

¥ pacTBOPY IepMaHTaHaTa Kaaus. CTPOCHHUEM €TI0 MOJICKYJIBI.

Oxkucnenue Toiyosa CocTaBisaTh ypaBHEHHSI peaKIIHii,

XapaKTepU3YIOIIUX XUMHUUECKHE CBOMCTBA
O€H30J1a ¥ €ro TOMOJIOTOB

2.4. llpuponnsie | 2 11. IlpupoaHbIe UCTOUHUKH XapakTepu3oBaTh COCTaB MPUPOJAHOTO raza u 1,2,3,4,5
HUCTOYHUKH U yraeBosiopoioB. [lepepaboTka HePTH. | MONMYTHBIX HE(PTAHBIX Ta30B. ,6,7,8
nepepaboTka 12. KontposbHas padora 1 mo Temam | XapakTepu30BaTh CIIOCOOBI TepepadOTKH He(PTH.
yTII€BOI0POJIOB «Teopust XUMUYECKOTO CTPOCHHUS OOBsICHATH OTIMYKE OCH3MHA MPSAMON TIEPETOHKU

OpPraHUYECKUX COCAMHEHUIN, OT KPEKHHT - OCH3WHA.

«YTIEeBOAOPOBI».

JIabopatopHslii oneIT. O3HAKOMIICHUE

¢ o0pa3siaMu MpoIyKTOB

HedTenepepaboTKu
Kucnopoaconep |11 13. OnHoaToMHBbIE TIpeAeIbHbIC N300paxkats 061yto Ghopmyy 0JHOATOMHBIX
JKarue CIIUPTHI. npeaeNbHbIX cTUPTOB. OOBICHATH 00pa3oBaHue 1,2,3,4,5
OpraHUYECKHE [Tomy4yenne, XuMUYeCKUe CBOWCTBA U | BOJOPOIHOM CBSI3M U €€ BIUsSHUE HA pu3udeckue | ,6,7,8
COCTMHCHMUSI IPUMEHEHHNE OJTHOATOMHBIX cBoiicTBa cnupToB. COCTaBISATh CTPYKTYPHBIE
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3.1. Cnuptsl 1
(b eHobI

peeTbHBIX CIUPTOB.
14. MHOrOaTOMHBIE CIIUPTHI.

15. ®eHonBl M apOMaTHYECKUE
CIIUPTBHI.

JlabopatopHbie omnbIThl. OKHUCIICHHE
stanosa okcugom meau(Il).
PactBopenue riouueprHa B BoJ€ U

peakius ero ¢ rugpokcunom menu(Il).

XuUMHUYeCcKUe CBOMCTBa (peHosa

(GopMyJbl CHUPTOB M UX U30MEPOB, HAa3bIBATH
CIUPTHI IO MEKIYHAPOAHON HOMEHKIIATYPE.
OOBSICHATH 32aBUCUMOCTb CBOMCTB CIIUPTOB OT
Hanuuus QyHkroHansHou rpynmnsl (-OH).
CocCTaBiATh ypaBHEHUS pPEaKLUH,
XapaKTepU3yIOMIMX CBOMCTBA CIIUPTOB U UX
npuMeHeHue. XapaKTepru3oBaTh
(du3nosornyeckoe JeUCTBUE METAHOIIA U
sTa”osna. COCTaBISITh ypaBHEHUS PEaKIIMA,
XapaKTEepU3YIOIIUX CBOMCTBA MHOTOATOMHBIX
CIIUPTOB, U IPOBOJAUTH KAYECTBEHHYIO PEAKIIUIO
Ha MHOTOATOMHbIE CIUPTHL. OOBICHATH
3aBHCHMOCTb CBOMCTB ()€HOJIa OT CTPOCHMUSI €TO
MOJIEKYJIbI, B3AUMHOE BJIIMSIHUE aTOMOB B
MoJieKyJie Ha puMepe penona. CocTaBisTh
YPaBHEHUS PEaKIM, XapaKTepU3yIOIIHNX
XHMUYECKUE CBOMCTBA (heHOIIa

3.2. AIpaerunel,
KETOHBI U
KapOOHOBBIC
KHCJIOTBI

16. KapOoHUIBHBIE COCTMHEHUS —
anbAEeruabl U KeToHbl. CBOMCTBA U
IPUMEHEHHE allbJIeTH/I0B.

17. KapOOHOBBIE KHCIIOTHI.
XHUMHYECKHE CBOMCTBA U IPUMEHCHUE
OJTHOOCHOBHBIX IIPEIEIIbHBIX
KapOOHOBBIX KUCIIOT.

18. Tlpaktrueckas padota Ne 3
«lTonyyeHnue u cBoicTBa KapOOHOBBIX
KHUCIIOT.

JlemoHncTpauuu. PactBopenue B
alleTOHE Pa3TUYHBIX OPTAHUYECKUX
BEIIECTB.

CocTaBasaTh GOpMYIIbl H30MEPOB U TOMOJIOTOB
aNbJIETUIOB U HA3bIBATh UX 10 MEXIyHAPOIHOU
HOMeHKJIaType. OObICHATh 3aBUCUMOCTD
CBOMCTB aJIbJIETUJIOB OT CTPOEHHUS UX
byHKIIMOHAIBHOU TpymIibl. [I[poBOAUTH
KAueCTBEHHBIE PEaKIIMK Ha aJlbJICTUIbI.
CocTaBiaTh ypaBHEHUS pEaKIUi,
XapaKTEepU3YIOUIUX CBONCTBA aJIbJIETU]IOB.
CocTaBnsaTh (GOpMYITBI U30MEPOB U TOMOJIOTOB
KapOOHOBBIX KUCJIOT U Ha3bIBAaTh UX IO
MEKIyHapoJHOU HOMeHKaType. OObICHATh
3aBUCHUMOCTb CBOMCTB KapOOHOBBIX KUCIOT OT
Hanuuus GyHkuoHaiasHoM rpynisl (-COOH).

1,2,3,4,5
!6!718
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JlaboparopHsbie onbIThl. OKUCIICHHUE
MeTaHals (3TaHalsl) OKCUIOM
cepeodpa(l). Okucienre meTaHamus
(atanans) rugpokcugom meau (I1)

CocTaBiATh ypaBHEHUS PEAKIUM,
XapaKTepU3YIOIINX CBOMCTBAa KApOOHOBBIX
KUCIOT. [Tosydats yKCYCHYIO KUCIOTY U
JIOKA3bIBaTh, YTO 3TO BELIECTBO OTHOCUTCA K
KJ1accy KUCJIOT. OTau4yaTe MypaBbUHYIO KHCIIOTY
OT YKCYCHOU C TOMOIIBIO XUMUYECKUX PEAKIUN.

3.3. CnoxHble 19. CnoxHble 3QUpBHI. CocTaBnaTh ypaBHEeHMs peakiuii arepudpukanuu. | 1,2,3,4,5
a¢upsl. Kupsl 20. XKupsl. Motomiue cpeacTna. OOBSICHATH OMOJIOTHYECKYIO POJIb KHUPOB. ,6,7,8
Hemonctpanuu. O6pazusl Moromux 1 | Cobmroaars npaBuiia 6e30nacHOro oopalieHus co
YUCTSAIIUX CPEACTB. cpeacTBaMu ObITOBOM XUMHUHU
JlaGopaTopHBIE OIBITHI.
PactBOpuMOCTB XKHPOB,
JI0Ka3aTeIbCTBO UX HEMPEACIbHOIO
XapakTepa, OMbIICHUE KUPOB.
CpaBHeHUE CBOMCTB MbLIA U
CUHTETHYECKUX MOIOIIUX CPEJICTB
3.4. YrineBonasl 21. Yrnesonesl. ['mroko3a. OOBSCHATH OMOJIOTUUECKYIO POJIb TITFOKO3HI. 1,2,3,4,5
Onurocaxapuasl. Caxapo3sa. [IpakTyecku qOKa3bIBaTh HATUYHE ,6,7,8

22. Ionucaxapuasl. Kpaxmani.
Lennrono3a.

23. Ilpaktuaeckas padboraNe 4
«Pemenue s3kciepuMEeHTaIbHbIX 3a]1a4
Ha [OJIyYEHUE U PACIIO3HABAHUE
OPraHUYEeCKUX BELIECTBY.
JlaGoparopHsie omnbIThl. CBOMCTBA
[JIFOKO3bI KaK aJIbAETUA0CIINPTA.
BzaumonerictBue caxapossl ¢
TUAPOKCHUIOM KaJIBIIUSI.
[Ipurorosienne kpaxmaabHOTO
KJICHICTEPA U B3AUMOJECHUCTBHUE C

(GYHKIIMOHAIBHBIX TPYIIN B MOJIEKYJIE TIIOKO3BI.
OOBSICHATH, KaK CBOMCTBA CaxapO3bl CBSA3aHBI C
HaIM4MeM (DYHKIIMOHANBHBIX TPYII B €&
MOJIEKYJie, ¥ Ha3bIBaTh 00JACTH MPUMEHEHHUS
caxapo3bl. COCTaBIATh YPABHEHUS PEAKIUMA,
XapaKTEPU3YIOLIUX CBOMCTBA Caxapo3bl.
CocTaBiATh ypaBHEHUS peaKui TUAPOIU3a
Kpaxmasa Y MOJMKOHJAEHCAMM MOHOCAXaPUI0B.
[IpoBOONTH KAUECTBEHHYIO PEAKLIMIO HA KpaXMall

16




nonom. I'mpponns kpaxmana.
O3HakomIieHHE ¢ 00pa3lamMu
HNPUPOTHBIX H UCKYCCTBEHHBIX
BOJIOKOH

A3zoTcoaepxanu 24. AMUHEL CocTaBisiTb ypaBHEHHUsI pEaKIUi, 1,2,3,4,5
€ OpraHhYecKue 25. AMUHOKHUCIOTHI. benkmn. XapaKTEPU3YIOIIUX CBOMCTBA AMUHOB. ,6,7,8
COEIMHEHMUSL. 26. AzoTcoaepxaiiue OOBSCHATH 3aBUCUMOCTb CBOMCTB aMUHOKHUCIIOT
TETEPOLMKINYECKUE COCTUHEHUSI. OT CTpOEHUS UX (DYHKIIMOHATBHBIX TPYIIII.
HyxkienHoBBIE KUCTOTHI. Ha3piBaTh aMMHOKHUCIOTHI IO MEXIYyHAPOHOMN
27. XuMus ¥ 310pOBbE YEJIOBEKA. HOMEHKJIATYpE U COCTaBJISITh ypaBHEHUS
28. KonrtponpHas pabota 2 1Mo TeMam peaKkIui, XapaKTePU3YIOIINX UX CBOUCTRA.
«Kucnopoacoaepxarine OOBSACHATH OMOJIOTUUECKYIO POJIb OEJIKOB M MX
OpraHUYeCKHE COCJIUHEHUS, npeBpaiieHuii B opranusme. [IpoBouTh iBeTHHIE
«A30TCcoaepKaIINe OPTaHUYECKHE peakiuu Ha 6eaKku. OOBICHATH OUOTOTUYECKYO
COEIUHEHUSY. POJIb HYKJIEUHOBBIX KUCTOT.IT0/1h30BaThCS
JlaGopartopHsIii onbIT. [{BeTHBIC WHCTPYKIIMEH K JIEKapCTBEHHBIM IIpernapaTam
peakIuu Ha OeIKu
Xumus 29. CUHTETUYECKHE TIOJUMEPHI. 3anuchbiBaTh YpaBHEHUS peaKiui 1,2,3,45
MIOJIMMEPOB KonpaeHcamoHHbie MOJIUMEDHI. MOoJIMMEpU3alK. 3aNMChIBaTh YPABHEHUS ,6,7,8

[IenorutacTer.

30.HatypayibHbIil KaydyK.
CUHTETHYECKHE KAaYUYKHU.

31. CunTeTHYECKUE BOJIOKHA. 32.
[Tpaktuueckas pabora Ne 5
«Pacrno3HaBaHue miacTMacc u
BOJIOKOHY.

33. Opranuyeckasi XuMHusi, 4eJIOBEK U
npUpoJa.

34. UTOroBblid YpOK MO KypCy XUMUH
10 xnacca.

peakiui NoJMKOHAeHCauuu. Pacro3nasars
OPTraHUYE€CKHUE BEIECTBA, HMCIOJIb3YS
Ka4eCTBECHHBIC PEaKIUU
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JHemoncTpanuu. O6pasibl miacTMace,
CUHTETHYECKUX KaydyKOB U
CUHTETHYECKUX BOJIOKOH.
JlaGopatopHsiii onbIT. CBOMCTBA
KaIpoHa.

4. Tematnueckoe MJIaHUPOBAHUE C ONPE/ICTIEHUEM OCHOBHBIX BUJIOB YUEOHOM

JEATEIIbHOCTH.
11 knacc
Paznen Komnuec | Tewmsl, BXOs1Me B TaHHBINA pa3iaesn | XapaKTEpPUCTUKA OCHOBHBIX BUJIOB JIESITENHHOCTH | OCHOBH
TBO y4eHHUKa (Ha YpOBHE Y4EOHBIX JICHCTBUIA) bIC
4acoB HaIpaBil
CHUS
BOCITHTA
TEJIbHOU
nesTeNb
HOCTH
1 1.IToBTopenue kypca xumuu 10 knacca
(1)
1.Teopernueckue | 19 2. Xumuueckuit aemMeHT. Hykimuasl. [lepedyucnsaTh BaXKHEHIITNE XapaKTEPUCTUKU 1,2,3,45
OCHOBBI XUMHUH N3oTonbl. 3aKOHBI COXpaHEHUSI MACCHl | XUMHUUYECKOT0 deMeHTa. OOBICHATh pa3nuyne ,6,7,8
1.1. Baxneimue 4 Y DHEPTUU B XUMUU. MEXKY MOHATUAMU «XUMHUYECKUM JIIEMEHTY,

XHUMHYCCKHUC
IIOHATHA 1
3aKOHBI

3. Ilepuoamyeckuii 3aKoH.
Pacnpenenenue 31eKTpOHOB B aTOMax
3JIEMEHTOB MAJIbIX M OOJIBIINX
MIEPUOJOB.

4. IlonoxxeHue B NEPUOANIECKON
CHUCTEME BOJIOPO/Ia, TAHTAHOUIOB,
AKTUHOWJIOB U MUCKYCCTBEHHO
MOJIYYEHHBIX 3JIEMEHTOB.

CHYKIU, «U30TOm». [I[puMeHsaTh 3aKOH
COXpPAHEHHUSI MACChl BEIIECTB IIPU COCTABJICHUU
YpaBHEHUN XUMHUYECKUX peakiuidi. OnpeaensiTh
MaKCHMaJbHO BO3MOYKHOE YHCJIO AJIEKTPOHOB Ha
SHEPreTUYECKOM YPOBHE. 3alUCHIBATh
rpaduyecKue 3NeKTPOHHbIe GopMyITHI S-, pP- 1 d-
AJIEMEHTOB. XapaKTepHU30BaTh MOPSIIOK
3aMOJTHEHHUS DJICKTPOHAMH YHEPreTUUECKUX
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5. BajieHTHOCTH U BaJICHTHBIE
BO3MOXHOCTH aTOMOB

ypOBHEH U moaypoBHei B aToMaX. OOBICHSATH, B
4yéM 3aKitouaeTcs (PU3NYECKUd CMBICH MOHATHUS
«BAJIEHTHOCTBHY». OOBACHATH, YEM ONMPEIECISIIOTCS
BAJICHTHBIE BO3MO>KHOCTH aTOMOB Pa3HBIX
aneMeHToB. CocTaBisATh rpaduueckue
AJIEKTPOHHBIE (POpMYJIBI a30Ta, hocdopa,
KHCJIOPOJIa U CEPBI, 4 TAKIKE XapaKTepU30BaTh
U3MEHEHHUS PaJInyCOB aTOMOB XUMHYECKUX
AJIEMEHTOB M0 Mepuoaam U A-rpymnmnam
NEPUOUYECKOMN TaOIUIIbI

1.2. Crpoenue 6. OCHOBHBIE BHIbl XUMHYECKOU OOBSCHATH MEXaHU3M 00pa30BaHUs HOHHOU U 1,2,3,4,5
BEIIECTBA cBs3u. MoHHas 1 KoBaJIEHTHAS CBA3b. KOBAJICHTHOU CBSI3U M OCOOEHHOCTH .6,7,8
Merannudeckast cBs3b. BogopoaHas (GU3MYECKMX CBOWCTB HMOHHBIX W KOBaJCHTHBIX
CBSI3b. COCIUHCHUMH.
7. IIpocTpaHCTBEHHOE CTPOEHHUE CocTaBiATh 3JIEKTPOHHBIC (POPMYIIBI MOJIEKYJ
MOJICKYII. KOBAJICHTHBIX coequHeHn. OOBICHATH
8. CTpoeHue KpUCTaILIOB. MeXaHH3M 00pa30BaHUs BOJIOPOJIHON U
Kpucrannmmueckue pemeéTKy. METAJUIMYECKOM CBA3€EH U 3aBUCUMOCTH CBOICTB
[TpuynHbl MHOTOOOPA3Us BEIIECTB. BEII[ECTBA OT BUJa XUMHUYECKOH CBSI3U.
JleMoHcTparuu. Mojienu HOHHBIX, OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHHE
ATOMHBIX, MOJICKYJISIPHBIX U MOJICKYJI OPraHUYECKUX U HEOPTaHUICCKHUX
METAJUTMIECKUX KPUCTAULTHYSCKUX COCIMHEHUH C TIOMOIIBIO MPECTABICHUH O
pemérok. Moaenu MOIeKys n30MepoB | rubpuauzanuu opourtaneit. OObICHITH
Y TOMOJIOI'OB 3aBUCHUMOCTH CBOMCTB BEII[ECTBA OT THUIIA €TO
KpucTanyeckon peméTku. OObSICHATD
PUIMHBI MHOTOOOPAa3us BEIICCTB
1.3. Xumnueckue 9. Knaccudukanuss XAMHIECKHAX [lepeduncnsaTh NOpU3HAKKA, MO KOTOPBIM 1,2,3,4,5
peaxiuu peaKIuii. KJIACCH(UIIUPYIOT XUMHICCKHEC PEAKITUH. ,6,7,8

10. CkopoCTh XUMHYECKHUX PEAKIUIA.
Karamus.

OOBACHATH CYIIHOCTh XUMHYECKOW PEaKITHH.
CocCTaBisATh ypaBHEHUSI XUMUYECKUX PEAKIIUN,
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11. XumMnueckoe paBHOBECUE U
YCIJIOBHS €r0 CMEIICHUS.
JemoHcTpauuu. Pa3nuuHblie TUTIBI
XUMHUYECKHX PEAKLIHNHI, BUICOOTBITHI 110
OPraHUYECKOU XUMHUHU.

JlabGopartopHsiii onbIT. M3yueHnue
BIIUSIHUSI PA3IMYHBIX (DAKTOPOB Ha
CKOpPOCTh XUMUYECKUX PEAKIIUN

OTHOCSIITUXCS K ONPEAEIEHHOMY THITY.
OOBSICHATH BIMSIHUE KOHLEHTPALMIA pEareHTOB
Ha CKOPOCTb TOMOT'€HHBIX U T€TEPOT€HHBIX
peakuuid. OOBSACHATDH BIUSHUE PA3IUYHBIX
(aKTOpOB Ha CKOPOCTh XUMHUYECKON peakluu, a
TaK)Ke 3HaUCHUE MPUMEHEHUS KaTallu3aTOPOB U
UHTHOUTOPOB Ha npakTuke. OOBACHITH BIUSHUE
U3MEHEHHS] KOHIIEHTPALMK OJHOTO U3
pearupyromnmx BeuecTB, TeMIepaTypbl U
JABJICHUS! HA CMEUIEHUE XUMHUYECKOTO
paBHOBeECHS

1.4. PactBOpbI

12. JIucnepcHbie CUCTEMBI.

13. CriocoObI  BBIpaXKEHHUSI
KOHIICHTpAIIMKU PaCTBOPOB.

14. TIpakTuueckas padora 1
«ITpurotoBieHue pacTBOPOB C
3aJJaHHOM MOJISIPHOW KOHIIEHTPALAE.
15. DnexrpoauTUyueckas JUCCOIUALINS.
Bopoponansiii mokazarens. Peakunmn
HOHHOTO OOMEHa.

16. I'unponus opraHUYEeCKUX U
HEOPTraHUYECKUX COCIUHECHUM.
JlaGopartopHsie onbIThl. OnpeaencHue
PEaKIUM CPEbl YHUBEPCATHLHBIM
WHAUKATOpOM. ['maposm3 colei

XapakTepu3oBaTh CBOMCTBA pa3IUYHbBIX BUJOB
JIUCTIEPCHBIX CUCTEM, YKa3bIBATh TPUUUHbI
KOAryJsiliuii KOJIJIOUJ0B U 3HAYECHUE ATOTO
ABJeHUs. Peliats 3aaun Ha TPUTOTOBIICHUE
pacTBOpa onpeaeIEHHON MOJISIPHOM
KOHLIEHTpalMK. [ 0TOBUTH pacTBOp 3aJaHHOM
MOJIIpHOH KOHIIeHTpauu. OOBICHATD, TOYEMY
PACTBOPHI BEIIECTB C MOHHON U KOBAJIEHTHOM
MOJIAPHOM CBSI3BIO MPOBOISAT SJICKTPUUECKUMN TOK.
Omnpexnensats pH cpensl ¢ MOMONIBIO
YHUBEpCAIBHOr0 HHANKATOpa. OOBACHSTH C
MO3ULUKA TEOPUU IEKTPOIUTHIECKOU
JIACCOLIMALINN CYIITHOCTh XUMUYECKUX PEAKIIUH,
MPOTEKAIOIINX B BOAHOU cpene. CoCTaBIsATh
MOJIHBIE W COKPAIIEHHBIE HOHHBIE YPABHECHUS
peaKiuii, XapaKTEPU3YIOIIUX OCHOBHBIE CBOMCTBA
BAKHEMIINX KJIACCOB HEOPTaHUYECKUX
coequHeHur. OnpeaensTh peakuuio Cpeibl
pactBopa coyid B BoJie. COCTaBIISITh YPABHEHHUS

1,2,3,4,5
6,7,8
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peaKuuii THAPOIN3a OPraHUYECKUX U
HEOPraHWYECKHUX BEIIECTB

1.5. 4 17. XuMuyeckue UCTOUHHUKY TOKa. P | OOBSICHATH NpUHLIMI padOThI TalIbBAHUYECKOTO
DIIEKTPOXUMHUYEC CTaHIAPTHBIX JEKTPOIHBIX anemeHTa. OOBACHITh, KaK yCTPOEH 1,2,3,4,5
KHE peaKIuu IMOTCHIIUAJIOB. CTaHIAPTHBIA BOJOPOIHBINA 3JIEKTPO. ,6,7,8
18. Koppo3ust meTamioB u eé [Tonb30BaThCS PAAOM CTAHAAPTHBIX
npenynpeskIeHue. AIIEKTPOAHBIX NOTEHIMANOB. OTINYaTh
19. Dnexrponus. XUMHUYECKYIO KOPPO3HIO OT JIEKTPOXUMHUYECKOM.
20. KonTponbHas padota 1 mo teme OOBSICHATH MPUHLIMIIBI 32IUTHl METAJUTUYECKUX
«Teoperrueckre OCHOBBI XUMUM U3JIETUI OT KOPPO3HH.
OOBSICHATH, KAaKHE MPOIIECCH TPOUCXOAAT Ha
KaToJ/ie ¥ aHOJI€ TIPU AJIEKTPOIU3E PACIUIABOB U
pacTBOpoB cosieil. COCTaBsATh CyMMapHbIe
yYpaBHEHHSI pEeaKIMi 3JIEKTPOJIN3a
2. 11 21. OO0mas xapaKTepUCTUKa U CIIOCOOBI | XapaKTepru30BaTh OOIIHE CBOMCTBA METAJIOB H 1,2,3,4,5
Heoprannueckas MOJIyYEHUSI METAJLIOB. Pa3bICHATh UX HA OCHOBE MPEICTABICHHM O ,6,7,8
XUMUS 22. O0630p METAJUTMYECKUX PJIEMEHTOB | CTPOSHUH aTOMOB METAJUIOB, METAJTMYECKOM
2.1. Meranisl 6 A-u b-rpynm. CBSI3U U METAJUIMYECKON KPUCTALINYECKON

23. Menp. lunk. Tutan. Xpowm.
Kene3o, HUKEIb, MIaTHHA.

24. CritaBel METAJIOB.

25. Okcuapl ¥ TUAPOKCHUIBI METAJIIOB.
26. IlpakTudeckas padora 2 «Pemenue
AKCIIEpPUMEHTAJIbHBIX 3aJ1a4 110 TEME
«MeTanabp».

Hemonctparnuu. OO6pasiibl METAIIJIOB U
UX COCIMHCHUH, CIIJIaBOB.
BzaumopeiicTBrEe METaIJIOB C
KHCJIOPOJIOM, KUCIIOTaMH, BOJOM.
JlokazatenbcTBO aM(OTEPHOCTH

pewmérke. MimocTpupoBath NpuMepamMu
CIIOCOOBI MOTYYEHHS] METAILIOB.
XapaKTepru3oBaTb XMMUYECKUE CBOMCTBA
mMetaiioB |A—IIA rpynn u anromuHus,
COCTaBJIATh COOTBETCTBYIOLIME YPABHEHHUS
peakuuii. OOBSCHATH 0COOEHHOCTH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB b-rpynn
nepuoanueckon cucremel 1. 1. Menaeneena.
CocTaBiaTh ypaBHEHUS peaKIni,
XapaKTEPU3YIOLINX CBOMCTBA MEJIH, [IUHKA,
TATaHa, XpoMma, xene3a. [IpeackassiBaTh
CBOICTBA cIuIaBa, 3Has ero coctaB. OOBACHATS,
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QTIOMHUHUS U €r0 TUJIPOKCHU/IA.
BzaumonenictBre Meau U xkenesa ¢
KUCJIOPOAOM; B3aUMOJECUCTBUE MEIU U
J&KeJes3a ¢ KUCI0TaMu (cepHas,
cosisiHast). [lonyyenue ruipoKCuaoB
menu (L) u xpoma (1), oxcuaa
Menu. B3zaumonencrBue OKCUI0B U
TUAPOKCUIOB METAJUIOB C KUCIOTaMHU.
JlokazatenbCTBO aM(pOTEPHOCTH
coenuHenuit xpoma (10I).

KaK U3MEHSIOTCSI CBOMCTBA OKCUIOB U
TUAPOKCUIOB METAIIOB MO Mepuoaam u A-
rpynnam nepuoandeckoil Tadbnuupl. OObACHATH,
KaK U3MEHSIOTCS] CBOMCTBA OKCUIOB U
TUAPOKCUIOB XUMHUYECKOTO 3JIEMEHTA C
MOBBIIIEHUEM CTENIEHU OKUCIIEHUS €ro aToMa.
3anuchIBaTh B MOJIEKYJISIPHOM U MOHHOM BHUJIE
YpaBHEHHS] XUMHUECKUX PEAKIIHA,
XapaKTepU3YIOIIUX KUCITOTHO-OCHOBHbBIE
CBOMCTBA OKCUJOB U TUAPOKCHUJIOB METAIIOB, a
TaK)Ke HKCIIEPUMEHTAILHO JI0Ka3bIBaTh HATUYUE
JTUX CBOUCTB. Pacrio3HaBaTh KaTHOHBI COJIEH C
MOMOIIBI0 KaYeCTBEHHBIX PEaKIINil

2.1. HemeTaiisl

27. O630p HemeTaiwioB. CBOICTBA U
NPUMEHEHHE BaXKHEUIINX HEMETAIIJIOB.
28. O01as xapaKTepuCcTUKa OKCHJIOB
HEMETAJIJIOB ¥ KHCIIOPOICOIEPHKAITUX
KHUCJIOT. OKUCIHUTENbHBIE CBOMCTBA
CEpHOM M a30THOU KUCJIOT.

Bopopoansie coenuHeHns HEMETAILIIOB.

29. I'enernueckas CBSI3b
HEOPTraHUYECKUX U OPTaHUUYECKUX
BEILIECTB.

30. IIpakTudeckas pabora 3
«Perienne sKkCIepUMEHTaTbHBIX
3amad o Teme «HemeTtamiby.

31. KonTponpHas paboTa 2 1o Teme
«Heoprannueckas Xumusi».

Jemounctpanuu. OOpasisl HEMETAIOB.

Mojenn KpuCTaINIMYECKUX — PEIIETOK

XapakTepu30oBaTh 00IHME CBOWCTBA HEMETAIIJIOB
Y Pa3bACHATh UX HA OCHOBE NPEACTABIECHUN O
cTpoeHuu atoMa. Ha3zpiBath obnactu
MPUMEHEHHS BaKHEUIIINX HEMETAIIOB.
XapaKTepU30BaTh CBOMCTBA BHICIIMX OKCUIOB
HEMETAJIJIOB U KHCJIOPOACOIEPKAIIUX KUCIIOT,
COCTaBJISITh YPABHEHHSI COOTBETCTBYIOIIMX
peakiuii 1 0OBSICHATH UX B CBETE MPECTABICHUM
00 OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKITUIX
Y 3JIEKTPOJIUTUYECKON JUCCOLHUALUN.
CocTaBiaTh ypaBHEHUS pEaKIUi,
XapaKTEPU3YIOLINX OKUCIUTEIbHBIE CBOMCTBA
CEpPHOM U a30THOM KUCJIOT. XapaKTepru30BaTh
M3MEHEHUE CBOMCTB JIETYYUX BOJOPOIHBIX
COCIMHEHUN HEMETAJIOB 0 Nepuoay u A-
rpynmnamM nepuoaudecKon cucreMmsl. JJoka3pIBaTh
B3aMMOCBSI3b HEOPTAHMYECKUX U OPTaHUYECKUX

1,2,3,4,5
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anmasa u rpadura. [lomyuenue
aMMUakKa 1 XJOpOBOJIOPOAa,
pacTBOpeHUE HX B BOJE,
JI0KA3aTeJIbCTBO KUCITOTHO-OCHOBHBIX
CBOMCTB 3TUX BemecTB. Cxxuranue
YTJISL M CEPBI B KUCIIOPOJIE,
OIPENICIIEHUE XUMUYECKHUX CBOKCTB
MPOAYKTOB CTOpPaHHSL.
BzaumoneiicTBue ¢ Meablo
KOHIICHTPUPOBAHHOMN CEPHOU KUCIIOTHI,
KOHIICHTPUPOBAHHOU U pa3OaBIeHHOMN
A30THOM KHCJIOTBI

coenuHeHU. COCTaBIATh YPABHEHHUS
XUMHYECKUX PEAKIINI, OTPaKAIOIINX
B3aMMOCBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB, OOBACHATH UX HA OCHOBE TEOPUU
AIIEKTPOJIMTUYECKON TUCCOLMALINY U
IPEICTaBICHUN 00 OKHCIUTEIBHO-
BOCCTaHOBHTEJBbHBIX Mponeccax. [Ipakruuecku
pacrno3HaBaTh BELIECTBA C TOMOLIbIO
KaueCTBEHHBIX PEaKIMil Ha AHHUOHBI

3. XuMuda u
JKU3Hb

32. XvMHS B IPOMBIILICHHOCTH.
[TpuHIUITEI XUMHUYECKOTO
IPOU3BOACTBA. XUMUKO-
TE€XHOJIOTUYECKHE MPUHIIUIIBI
IIPOMBILIJIEHHOTO MOTYy4YEHUS
MetasuioB. [Ipon3BoacTBO yyryHa u
CTaJu.

33. Xumus B ObITYy. XHUMHYECKaS
IPOMBIIIIJIEHHOCTh U OKPY KaroIast
cpena.

34. WTOroBblil YpOK IO KypCy XUMHUHU
11 kmacca.

Hemonctpanuu. O6pasiisl CpeacTB
OBITOBOVM XUMHH, UHCTPYKITUU TI0 UX
IPUMEHEHHUIO.

OOBSICHATH HAyYHBIC PUHIIUIIBI TIPOU3BOJICTBA
Ha IpUMEpe MPOU3BOJICTBA CEPHON KHUCIIOTHI.
[lepeuncnsiTh MPUHIIUITEI XUMUYECKOTO
MPOU3BOJICTBA, UCTIOIB3YEMBIE MPHU MOITYYCHUU
YyT'yHa.

CocTaBisaTh ypaBHEHHS] XUMUUYECKUX PEAKIIHA,
MPOTEKAIONINX MPU TMOTYYSHUH YyTYHA U CTAJIH.
Cobumonath mpaBuiia 0e30MacHOi padoThl CO
CpelcTBaMU OBITOBON XUMUH.

OOBSICHATh MPUYMHBI XUMUYECKOTO 3arpsi3HEHUS
BO3/1yXa, BOJOEMOB U TOYB.

1,2,3,4,5
6,7,8
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COI'JTACOBAHO

[IpoTokon 3acenanus
METOANYECKOT0 00BEUHEHUS
YUUTEIIEH €CTECTBO3HAHUS
MOBY  COMI Ne 30
Ot 27.08. 2021 roga Ne 1

O6unan A.B.
noanuck pykosoaurens HIMO

COI'JTACOBAHO

H.o0. 3amecturens qupexropa no YP

['y6a 3.B.

IoAInucCh

30.08.2021rona

®.1N.0.
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