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Pabouast mporpamma ydeOHOro mpeamera «Xumus» (yrayOJeHHBIH ypOBEHb) Ha
ypoBHEe cpenHero oburero oopazoBanus it 10-11 kimaccoB cocTaBieHa Ha OCHOBE:

- TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHOW MPOrpaMMbl
cpeaHero o0uiero o0pa3oBaHusi MyHUIIUIIAILHOTO OIOIKETHOTO 0011e00pa30BaTEILHOTO
yupexnaenus «HoBoTaBoimkackasi cpennsas obiieoOpa3zoBaTenbHas mikona umeHu [epos
Coserckoro Coroza M.II. Cepukona Illebekunckoro paiiona benropojackoit obmactiy,
npecTaBICHHBIX B DeiepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHJIAPTE CPEJl-
HEero oomero oO0pa3oBaHMs, YTBEPKACHHOTO NMPUKA30M MHUHHUCTEPCTBA OOpa30BaHUS U
Hayku P® 17 mas 2012 roma Ne413, B penakuum npuka3zoB MunoOpHayku Poccun ot
29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29 utons 2017 Ne613, ot 24 ceHTa0Ops
2020 Ne519, ot 11.12.2020 Ne712;

- aBTopckoi nporpammsl B. B. Epemuna, A.A. JIpo3nosa, 1.B. Epemunoii, 3.10.
KepumoBa «Xumus. YrnyOneHHsid ypoBeHb. 10-11 kiacchl» omyOIMKOBaAaHHOW B METO-
TU4eckoM mocoOun «Xumwus. YriryoneHHbl ypoBeHb. 10—11 kiacchl : paboyasi mpo-
rpamMma k nuauun YMK B. B. Jlynuna : yueObHo-metonudeckoe nocobue / B. B. Epemun,
A. A. Jlpo3nos, 1. B. Epemuna, 2. I0. Kepumos. — M. : JIpoda, 2017. — 324, [1] c.
ISBN 978-5-358-17600-3;

- paboyeil mporpaMmbl BOCIUTAHHUSI MYHUIIUIIAIBHOTO OOKETHOTO 00111e00pa3o-
BarenbHOro yupexnaeHus «HoBoraBomkackas cpemHsis oOrieoOpa3oBaTelibHas IIIKOJA
umenu ['epost Coetrckoro Coro3a W.I1. Cepukona lllebexnHckoro paitona benropoackoit
o0macTm;

- y4eOHOr0 MjIaHa OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl CPEHETO O0IIero 00-
pa3oBaHUS MYHHUIIMITAIBHOTO OIOJDKETHOTO 0O0IeoOpazoBaTeibHOrO yupexaeHus «Ho-
BOTaBOJIKAacKas cpeHss oluieo0pasoBaTenbHas mkonaa uMenu I'epost Coerckoro Coro-
3a W.I1. Cepukona llle6exknnckoro paiiona benropoackoit odmactmy.

Ilnanupyembie pe3yabTaThbl OCBOCHUS Y4eOHOr0 mpeaMera

B pe3ynbrare paboThl IO IporpamMme y yyamuxcsi OyAayT JOCTUTHYTHI CIeAyIOIIHe
pe3yabTaThl OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOrpamMMbl OCHOBHOI'O CPEIHETO
oOpa3zoBaHusl.

IInanupyemble INYHOCTHBIE Pe3yJIbTAThl OCBOCHHS Y4eOHOI0 MpeaMeTa

«XuMHA» HA YII1y0JIeHHOM YPOBHE

[ImaHupyeMbpIMH JHYHOCTHBIMHU pe3yJbTaTaMH B paMKaX OCBOCHUS Y4eOHOTO
npenMera «XUMHs Ha yriayOJIeHHOM YPOBHE SIBIISIIOTCS:

1) B chepe oTHOIIEHMI oOyyarommxcst K cede, K CBOeMy 3J0POBbBIO, K MMO3HAHHIO
ce0sl: — NPUHATHE U pealn3alyIo [IEHHOCTEN 340pOBOro U 0e3onacHoro oopasa »KH13HH,
OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3HUECKOMY
U TICUXOJOTHYECKOMY 3/I0POBbIO; — HETPUSATUE BPEAHBIX MPUBBIYEK: KypEHUs, yIIOTPeO-
JICHUS JIKOTOJIsl, HAPKOTHUKOB;

2) B chepe OTHOIICHNUH 00YUaAIOUINXCS K OKPYXKAIOIIEMY MHUPY, K )KUBOU MPHUPOJIE,
XYyJ0’KECTBEHHOM KYJbTYpeE:

— MHPOBO33pEHHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH,
3HaYUMOCTh HAayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIAJEHUE JTOCTO-
BEpHOI MH(pOpManueil o neperoBbIX NOCTHKEHHAX U OTKPBITUAX MHUPOBOH M oTede-
CTBEHHON HAayKH, 3aMHTEPECOBAHHOCTb B HAayYHBIX 3HAaHUSX 00 yCTpoiicTBe Mupa U 00-
I1E€CTBA;



— TOTOBHOCTH U CIIOCOOHOCTh K OOpPa30BaHUIO, B TOM YHUCJE caMOOOpa30BaHUIO,
Ha MPOTSHKEHUU BCEH JKM3HU; CO3HATEIBHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBUIO YCTEIIHOM MpodheCCUOHATbHON U 0011IeCTBEHHOM eI TEIbHOCTH;

— DKOJIOTUYECKast KyJIbTypa, Oepe’KHOE OTHOIICHNE K POJHON 3eMJIe, PUPOIHBIM
oorarctBam Poccun u mMupa, MOHUMaHUE BIUSHUS COIMAIBHO-DPKOHOMHUYECKHUX MpOIiec-
COB Ha COCTOSIHUE MPHUPOAHOW U COIMAIBHOU CpE/bl, OTBETCTBEHHOCTH 32 COCTOSHUE
MPUPOIHBIX PECYPCOB, YMEHHUI W HABBIKOB Pa3yMHOTO MPHPOAOIOIH30BAHUS, HETEPITH-
MOTO OTHOILIEHUSI K JEUCTBUSIM, MPUHOCAIIUM BpEIl IKOJOTUU; MPHOOPETEHHE OIbITa
HKOJIOTOHAIIPABICHHOHN JESTEIIbHOCTH;

3) B cdepe oOTHOLIEHUM OOydalmUXcs K Tpyay, B cdepe coluasbHO-
YKOHOMHYECKHUX OTHOIICHHIA:

— OCO3HaHHBIN BBIOOp OymyIiei mpodeccruu Kak MmyTh U CIoco0 peanu3aiuu coo-
CTBEHHBIX )KHU3HEHHBIX TUIAHOB;

— TOTOBHOCTH O0YYarOIIUXCS K TPYAOBOH MPOPECCHOHANBHON AEITEIHLHOCTH KaK
K BO3MOXXHOCTH y4YacTHsl B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, 00-
HICHAIIMOHATBHBIX TPOOIIEM;

— TOTPEOHOCTh TPYIUTHCS, YBAKEHUE K TPYAY H JIOASAM TPyIa, TPYIAOBBIM JI0-
CTIDKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHWE K Pa3HBIM BU-
JlaM TPY/IOBOH €SI TEIbHOCTH.

I[nanupyemblie MeTanpeaMeTHbIe pPe3yJIbTATHI OCBOEHUSI Y4eOHOI0 MpeAMeTa
«XuMus» Ha yriy0J1eHHOM YpOBHe

[Inanupyembie MeTampeIMETHbIE pe3yabTaThl B paMKax OCBOEHHUS Yy4eOHOTo
npenMera «XUMHUS» Ha YrIIyOJIEHHOM YpPOBHE MPEICTaBJICHBI TPEMS TPYMIIAMH YHUBEP-
canbHbIX Y4eOHbIX neictBuid (YV /).

1. PerynsiTuBHbIE YHUBEpcaJbHbIe YUeOHbIE JeiicTBUSA

BrinyckHuk Hayuures:

— CaMOCTOSITENIBHO OMpPENEeNsATh eI, CTaBUTh U (POpMyIUpOBaTh COOCTBEHHBIE
3a/a4i B 00pa30BaTEIbHOMN ACATEIBHOCTH 1 )KH3HEHHBIX CUTYAIHIX;

— OILIGHUBATh PECYPCHI, B TOM YHUCJIE BPEMS U JAPyrue HeMaTepuaiabHbie pecypcChl,
HEOOXOIUMBIE JIJISl IOCTHYKCHHSI TIOCTABJICHHOW paHee 1eu;

— COTIOCTaBIISATh UMEIOIIMECS BO3MOXKHOCTA M HEOOXOAHMMBIE ISl TOCTHKCHHS
IIEJIN PECYPCHI;

— OpraHu30BbIBaTh dP(HEKTUBHBIN MMOUCK PECYPCOB, HEOOXOJAMMBIX JUIS JOCTH-
’KEHMS IOCTABJICHHOM 11€/IH;

— OTpEAETATh HECKOIBKO MyTeH JOCTHKEHUS TIOCTABICHHOM 11EITH;

— BBIOMPATh ONTUMAJBHBIN MyTh JOCTH)KEHUS LENU C ydeToM 3((HEeKTHBHOCTH
pPacxoJ0BaHUS PECYPCOB U OCHOBBIBASICh HA COOOPAXKEHUSX STUKH U MOPAJIH;

— 3aJIaBaTh NapaMeTPbl U KPUTEPUH, IO KOTOPHIM MOKHO OMPEACIUTh, YTO IIENTb
JIOCTUTHYTA;

— COIOCTABJISITh TIOJIYYCHHBIN PE3yNIbTAT NEATEILHOCTH C TIOCTABICHHOM 3apaHee
IEJIBIO;

— OIICHMBAThH TOCIEACTBHUS JTOCTHKCHHS TTOCTABICHHOW IENH B JCATEIBHOCTH,
CcOOCTBEHHOM JKM3HU U KU3HU OKPYKAIOIUX JIFOJIEH.

2. IMo3HaBaTeIbHBbIE YHUBEPCAJIbHBIE YUeOHbIE JIeiiCTBUS

BoInycKHUK HayduTCs:

— KPUTUYECKH OLIEHHUBATh U MHTEPIPETUPOBATH MH(GOPMALMIO C PA3HBIX MO3U-
it



— pacno3HaBaTh M (PUKCHPOBATH MPOTUBOPEUUS B WH(POPMAIIMOHHBIX HCTOYHU-
Kax;

— HCHOJIB30BaTh Pa3JIMYHbIE MOJEIBHO-CXEMAaTUYECKUE CPENCTBA JJIs MPEICTaB-
JIEHUS BBISBJIEHHBIX B MH()OPMALIMOHHBIX UCTOYHUKAX IMPOTUBOPEUHIL; — OCYILECTBIATh
pa3BepHYThI HH(POPMAIIMOHHBIN MMOUCK M CTABUTh Ha €r0 OCHOBE HOBBIE (y4eOHBIE U IO-
3HaBaTeJIbHBIE) 3a/1a4l;

— WCKaTh U HaXOJUTh 000OIIEHHBIE CITIOCOOBI pEIICHHS 3a4a4;

— MPUBOJUTH KPUTUUECKUE apTyMEHThI KaK B OTHOLUIEHUH COOCTBEHHOT'O CYXJIe-
HUS, TAK U B OTHOIIEHNUH JEHCTBUH U CYXKIEHUU IpYroro;

— aHAJIM3UPOBATh U IPEOOPA30BBIBATH MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYALIHH;
— BBIXO/MTH 332 pAMKH y4€OHOIr0 MpeaIMeTa U OCYIIECTBIATh LI€JICHAIPABIECHHBIN TOUCK
BO3MO’KHOCTH IIHPOKOT0 IIEPEHOCA CPEICTB U CIOCOOOB IENUCTBUS;

— BBICTPaUBaTh HMHIMBUAYAJIbHYI0 OOpa30BaTENIbHYIO TPACKTOPHIO, YYUTHIBas
OTpaHUYEHHUs CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYEHUS;

— MEHATh M YJEPKHUBAaTh pa3Hble NMO3ULMUU B II03HABATEIBHON AESITEIBHOCTH
(OBITH yuyeHHKOM U yuuTeneM; (GopMyIupoBaTh 00pa30BaTENbHBIA 3apOC U BBITOJIHATH
KOHCYJIbTaTUBHbIE (DYHKIIMHU CaMOCTOSITENIBHO; CTaBUTh MpoOieMy M paboTaTh Haj ee
pElIeHNEM; YIIPABIATh COBMECTHOM MO3HABATENIbHOMN IE€ATEIbHOCTHIO U O JUUHSITHCS).

3. KoMMmyHuKaTHUBHBIE YHHBepcaibHbIe y4eOHble 1eHCTBHA

BBIITyCKHUK Hay4nuTCs:

— OCYILECTBJIATh JECIOBYI0 KOMMYHHUKAIMI0, KaK CO CBEPCTHUKAMH, TAK U CO
B3pOCIBIMU (KaK BHYTpU 0Opa3oBaTeNbHOW OpraHu3alluy, TaKk U 3a €€ IpeaesamMu); —
IPU OCYIIECTBJICHUHU IPYNIOBON paboOThl ObITh KaK PYKOBOJAUTENEM, TaK U YWICHOM IpO-
€KTHOM KOMaH[bl B Pa3HbIX posisiX (TeHepaTopoM UIeH, KpUTUKOM, UCTIOJHUTENIEM, Tpe-
3CHTYIOIIUM U T. [1.);

— Pa3BEpPHYTO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHHU-
€M aJIeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(JIUKTOIN€HHbIE CUTYAallMH U MPEA0TBpaIlaTh KOHMOIUKTHI 10
UX aKTHBHOM (pa3sr;

— KOOPJIUHHUPOBATH U BBIMOJHITH pabOTy B YCIOBHUSIX BUPTYaJIbHOTO B3aUMOIEH-
CTBUS (WJIM COUETaHUsl PEaIbHOTO U BUPTYaIbHOIO);

— COIJIaCOBBIBATh MO3UIIMKM YJIEHOB KOMAaHJbI B Mpolecce paboThl HajJ OOMIMM
MIPOYKTOM/pelIeHUEM;

— TMPEACTABIATH IYOJIUYHO PEe3yabTaThl MHANBUIYATEHOW U TPYNIIOBON JESTEIb-
HOCTH, KaK MepeJl 3HaKOMOM, Tak U Mepe]] HE3HAKOMOM ayIUTOPUEN;

— MoAOUpaTh NApTHEPOB IS JEIOBOM KOMMYHHKAIIUU, UCXOMIS U3 COOOPaKEHHI
PE3yJIbTaTUBHOCTH B3aUMOJEICTBUS, @ HE TUYHBIX CUMITATHH;

— BOCIIPUHUMATh KPUTHYECKHE 3aMeYaHUsl KaK pecypc COOCTBEHHOI'O Pa3BHUTHS;
— TOYHO U €MKO (OpMYJIUPOBATh KaK KPUTUYECKUE, TaK U OJOOPUTENIbHbIC 3aMeUYaHus B
azipec JApYyrux JIOJeH B pamMKax JeJI0BOM M 00pa3oBaTeIbHOW KOMMYHHMKAIMH, u30eras
IIPHU 3TOM JINYHOCTHBIX OLIEHOYHBIX CYKIECHUI.

IInanupyemble mnpeaMeTHbIe pe3yJbTAThbl OCBOEHHMS Y4YeOHOro ImpeaMera
«XuMus» Ha yriy0J1eHHOM YpOBHe

B pesynbrate m3yueHus yueOHOro npeamera «XUMHs» Ha YPOBHE CPEIHEro 00-
1mero o0pa3oBaHus

BBIIIYCKHHK Ha yI1y0JIEHHOM YPOBHE HAYYHTCH!



— PacKphIBaTh Ha MPUMEPAX POJIb XUMUU B (POPMUPOBAHUM COBPEMEHHOW Hay4-
HOM KapTHHBI MHpa U B MPAKTUYECKON ACSITEIHLHOCTH 4YENIOBEKa, B3aUMOCBSI3b MEXIY
XUMHUEH B IPYTUMU €CTECTBEHHBIMU HAYKAMU;

— COINOCTaBISATh UCTOPUUECKUE BEXU PA3BUTUSI XUMUU C UICTOPUUECKUMU TEPHUO-
JTaMU Pa3BUTHSI MTPOMBIIINIEHHOCTH U HAYKU JJIA IPOBEJICHUSI aHAllM3a COCTOSHUS, yTen
Pa3BUTHS HAYKHU U TEXHOJIOTHUH;

— aHaJIM3UPOBATH COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, MPUMEHSISI TIOJIOKEHUS
OCHOBHBIX XMMHYECKUX TEOPUN: XMMHUYECKOTO CTPOEHHUSI OPraHMYEeCKUX COeIMHEHUN A.
M. BytiepoBa, cTpoeHHs] aToMa, XUMUYECKOUM CBSA3H, ANEKTPOIUTHUECKOM JUCCOLUALIUN
KHCIJIOT, OCHOBAaHHUI M COJIeH, a TakKe yCTaHaBIWBATh NMPUUYUHHO-CIEICTBEHHBIC CBSI3U
MEXJy CBOMCTBAMHU BEIIECTBA U €r0 COCTABOM U CTPOCHUEM;

— MPUMEHATh NPaBWJIa CUCTEMAaTHYECKON MEXIyHAPOJAHONW HOMEHKIATYpPhl Kak
CpeJlICTBA Pa3IMYCHUS U UCHTU(PUKAIIUN BEIIECTB MO UX COCTaBY U CTPOCHUIO;

— COCTAaBJISITh MOJICKYJISIPHBIE M CTPYKTYpPHBIE (HOPMYJIBI HEOPTaHUUECKUX U OP-
raHMYECKHUX BEIIECTB KaK HOCUTENeH HH(OPMAIIK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX
U TIPUHAJJISKHOCTH K OTIPEICIECHHOMY KJIACCY COSTUHEHU;

— OOBSICHATH MPUPOAY U CIOCOOBI 00pa30BaHUS XUMHYECKOM CBSI3M: KOBAJICHT-
HO (MOJSPHOM, HETOJSPHON ), MIOHHOM, METAINTMYECKOU, BOJOPOAHON C LIENBIO OIpese-
JICHUS] XUMUYECKON aKTUBHOCTH BEIIECTB;

— XapakTepu30BaTh (PU3NYECKUE CBONCTBA HEOPTaHMYECKHX M OPraHMYECKHX
BEILIECTB M yCTAHABJIMBATh 3aBUCHUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THUIMAa KPHU-
CTAJITUYECKON PEIIETKY;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMHUYECKHX CBOWMCTB MIpPO-
CTBIX BEIIECTB, BOJOPOJIHBIX COCTMHEHUH, BBICIINX OKCHIOB U TUIPOKCHUIOB;

— MPUBOAWTH NMPUMEPHI XUMHUYCCKUX PEAKIMHA, PACKPBIBAIOIIMX XapaKTEPHBIC
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX U OPTraHMUYECKUX BELIECTB U3YUEHHBIX KJIACCOB C
HENbI0 MX UACHTU(PUKAIINY U 00BICHEHUST 00JIACTH MPUMEHEHUS;

— OMpeeNsATh MEXaHU3M PEaKIUU B 3aBUCUMOCTH OT yCIIOBUM MPOBEACHUS peak-
LIMU U IPOTHO3UPOBATH BO3MOKHOCTh IPOTEKAHUS XUMHUECKUX PEAKIIMI Ha OCHOBE THUIIA
XUMUYECKOMN CBSI3U U AKTUBHOCTHU PEAreHTOB;

— yCTaHaBIWBATh 3aBUCHUMOCTb PEAKIMOHHON CIIOCOOHOCTH OPraHUYECKHUX CO-
€AMHEHUN OT XapaKTepa B3aMMHOTO BIHSHHUS aTOMOB B MOJIEKYJaxX C IEIbI0 MPOTHO3U-
POBaHMSI MPOTYKTOB PEAKIUY;

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIMU U CMEUICHUs
XUMHUYECKOTO PABHOBECHUS OT Pa3IMYHBIX (DAKTOPOB C IIEJIBIO0 OMPEACICHUS] ONTUMAIb-
HBIX YCJIOBUH MPOTEKAHUA XUMUUYECKUX MPOIECCOB;

— YCTaHaBJIUBaTh T€HETUYECKYIO CBSI3b MEX/Y KJlacCaMU HEOPTaHUYECKUX U Op-
TaHUYECKUX BEIICCTB /i1 OOOCHOBAHUS MPUHIIUIINATEHON BO3MOXKHOCTH MOJTYYEHUS He-
OpTraHWYECKUX U OPTaHUYECKUX COCTMHEHHUH 3aJJaHHOTO COCTaBa U CTPOCHUS;

— MOA0UpPaTh PEAreHThl, YCIOBUS U OMPEEISITh MPOIYKTHI PEAKIIUA, TTO3BOJISIO-
MIMX peaan30BaTh JAOOPATOPHBIC M MPOMBIIIUICHHBIE CITOCOOBI MOJNYYCHHS BaXKHEHIIINX
HEOPTraHUYECKUX U OPTAaHUYECKUX BEIIECTB;

— OMpEENATh XapaKkTep Cpelibl B pe3ybTaTe TMAPOIN3a HEOPTAaHUUYECKUX U Op-
FaHWYECKHUX BEUIECTB U MPUBOJUTH MPUMEPHI TUIPOJIN3a BEIIECTB B TOBCEHEBHOM HKH3-
HU 4YeJI0BeKa, OMOJIOrHYeCKUX OOMEHHBIX MPOIEccax U MPOMBIIILIEHHOCTH;

— MPUBOJUTH IPUMEPHI OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B MPUPOJIE,
MPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEACITEILHOCTH OPTaHU3MOB;



— 00OCHOBBIBaTh NMPAKTUYECKOE HMCIOJIb30BAHUE HEOPraHUYECKUX M OpraHHuye-
CKHX BEIIECTB M UX PEAKIMil B MPOMBIIIJICHHOCTH U OBITY;

— BBINOJIHATh XUMUYECKUHA 3KCIEPUMEHT I10 PACIIO3HABAHUIO U MOJIYYEHHUIO He-
OpPraHMYECKUX M OPraHMYECKHX BEIIECTB, OTHOCSIIMXCSA K Pa3IUYHBIM KJIaccaM COEIH-
HEHUH, B COOTBETCTBUU C MIPABWJIAMH U MIpUEMaMU 0€30MacHO paboThl ¢ XUMUYECKUMU
BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM;

— NPOBOJIUTH PAacUYeThl HA OCHOBE XMMHMYECKUX (DOPMYJT M YpaBHEHHMH peaKIIMii:
HAXO0XJICHUE MOJICKYJSPHOU (HOpPMYJIbl OPraHMYECKOro BEIECTBA MO €ro IUIOTHOCTU U
MacCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB WJIM MO MPOIYyKTaM CTOpaHMS;
pacyeThl MacCOBOM J10M (MacChl) XUMHUYECKOTO COEAMHEHHUS B CMECH; PacueThl MacChl
(oOBbeMa, KoJMYecTBa BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIU OJHO U3 BEIIECTB JAHO B M3-
ObITKE (MMEeT MPUMECH); PacueThl MAaCCOBOW HIJIM 0OBEMHOMN JTOJIM BBIXOJIA MPOJIYKTa pe-
aKIMU OT TEOPETHYECKH BO3MOXKHOTO; pacyeThl TEIUIOBOTO 3 dekra peakiuu; pacyeThl
00BEMHBIX OTHOILIEHUN T'a30B MPH XUMHUYECKUX PEaKIMIX; pacueThl Macchl (00bema, Ko-
JIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMU, €CITH OJTHO U3 BEIIECTB JJaHO B BHUJIE PAacTBOpa C
OTIpEeJICIICHHON MacCOBOM JI0JIEH paCTBOPEHHOT'O BEIIECTBA;

— HWCIIOJIb30BaTh METO/bl HAYYHOTO MO3HAHUS: aHAJIU3, CUHTE3, MOJIETUPOBAHUE
XUMHUYECKUX MPOLECCOB U SBJICHUN MPU PEUICHUH y4eOHO-HCCIEI0BATENbCKUX 3aa4 110
U3YYCHHIO CBOMCTB, CIIOCOOOB MOJYUEHHUS U PACTIO3HABAHUS OPraHMYECKHUX BEIIECTB;

— BJIQJIETh MpaBUJIaMH OE€30MaCHOTO OOpalIeHUs C €IKUMH, TOPIOUUMH M TOKCHY-
HBIMH BEILIECTBAMHU, CPEICTBAMU ObITOBOM XMUMHH;

— OCYHIIECTBIISITh TOMCK XUMUYECKONH MH(POPMAIIUU 110 Ha3BaHUAM, UACHTU(PHUKA-
TOpaMm, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTUYECKHU OLIEHHWBATHh U UHTEPIPETUPOBATH XUMHUUYECKYIO MH(OPMAIIHIO, CO-
JIepKallytocsi B COOOIICHUSIX CPEICTB MaccoBOM HHQopMaiuu, pecypcax HHTepHera,
HAy4YHO-TIONYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYyYHON KOPPEKTHOCTH B
LEJIAX BBISBJICHUS OIIMOOYHBIX CYKJIEHUH U (POpMUPOBaHUSI COOCTBEHHOH MO3ULINY;

— HaXOAWTh B3aHUMOCBSI3U MEXKIY CTPYKTYpod M (yHKIMEH, IPUUMHON U CIIE]-
CTBUEM, TeOpHeH U (PakTaMu MPU aHAIM3E MPOOJIEMHBIX CUTyallMidi U OOOCHOBAHUU TIPH-
HUMAaEMBIX PEIIEHUN HA OCHOBE XMMHYECKUX 3HAHUM;

— MPEACTABIIATh MMyTH pelIeHUs T00aJbHBIX MPOOJIeM, CTOSIIMX Nepes YelloBe-
YECTBOM, M MEPCIEKTUBHBIX HAINPABICHUNA Pa3BUTUS XUMHUYECKHX TEXHOJIOTUH, B TOM
qucie TEXHOJIOTHH COBPEMEHHBIX MAaTEPHAJIOB C Pa3IMYHON ()YHKIIMOHAIBHOCTHIO, BO3-
OOHOBIISIEMBIX MCTOYHHUKOB CBHIPBS, IEPEPaOOTKH U YTHIU3ALUUU MPOMBIIIICHHBIX U ObI-
TOBBIX OTXOJIOB.

BbinyckHHK HA yriry0JIeHHOM YPOBHeE NMOJYYHUT BO3MOKHOCTh HAYYHThHCS:

— (GopMynupoBaTh I1IeNIb UCCIEAOBAHUS, BBIABUTATh U MPOBEPATH IKCIEPUMEH-
TaJbHO TUMOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,
UX CMOCOOHOCTH BCTyNaTh B XMMUYECKHE PEAKLMUU, O XapaKTepe U MPOAYKTax pa3jiny-
HBIX XUMHUECKUX peaKlnii;

— CaMOCTOSITENIBHO MJJAHUPOBATH U IPOBOAUTH XUMHUECKHE IKCIIEPUMEHTHI C CO-
OJro/IeHreM mpaBuil 0e30MacHOi padoThl ¢ BEIIECTBAMU U JaOOpaTOPHBIM 000PYI0BaHU-
eMm;

— WHTEPHPETUPOBATh JIaHHBIE O COCTABE M CTPOCHHMM BEILECTB, MOJIYYEHHBIE C
MOMOIUIBI0 COBPEMEHHBIX (PU3UKO-XMMUYECKUX METOIOB;

— OIUCHIBaTh COCTOSIHUE AJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXAHUYECKHUX IPEACTABICHUA O CTPOCHUU aToMa JUisl OOBSCHEHUS pe3ybTaTOB CIEK-
TPaJIbHOTO aHAJIN3a BEILIECTB;



— XapaKTepu30BaTh POJb a30TOCOAEPKAIIMNX T€TEPOLUUKINUECKUX COSTUHEHUN U
HYKJIEHHOBBIX KHUCJIOT KaK BaXKHEHIITMX OMOJOTHYECKH aKTHBHBIX BEIIECTB;

— MIPOTHO3UPOBATH BO3MOKHOCTb MPOTEKAHUS OKHCJIUTEIILHO-
BOCCTAHOBUTEIIbHBIX PEAKIINH, JeKAIIMX B OCHOBE MPUPOJHBIX U MPOU3BOICTBEHHBIX
MIPOIIECCOB.

Conep:xanue yueOHOT0 npeaMera

Paznen 1. Teopernyeckue 0CHOBbI XUMUH

Tema 1.1. IloBTOpEeHne u yriayoJjenne 3HAHUN

ATOMHO-MOJIEKYJIsIpHOE y4eHHe. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHO-
ro crpoeHus. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BellecTBa. MoisipHas U OTHO-
CUTEJIbHAsI MOJIEKYJIIpHAsl Macchl BelecTsa. MoJibHas J0JI U MaccoBasi 01 3JIEMEHTA B
BEILIECTBE.

Ctpoenue aToma. M3otonsl. AToMHas opouTtans. Pacnpenenenue 3J€KTpOHOB 110
HHEPreTUYECKUM YPOBHSAM B COOTBETCTBUM C IPUHIMIIOM HAUMEHBUIEH SHEPTUM, IIpaBU-
oM XyHja u npuHuunom Ilaynu. DnekrponHas koHdurypauus aroma. Knaccuduxarms
XUMHUYECKHUX JIEMEHTOB (S-, P-, d-, f-amemenTsI). BanieHTHBIC 3JIEKTPOHBI.

Ilepuoanyecknii 3akoH. OOpMyIMpPOBKA 3aKOHA B CBETE COBPEMEHHBIX IpeEJ-
CTaBJICHMM O CTPOEHMHU aroMa. MUpPOBO33peHUECKOE M HaydyHoe 3HaueHue llepnonnue-
ckoro 3akoHa /[[. . MenneneeBa. Pammyc aroma. 3aKOHOMEpPHOCTM B HW3MECHEHUH
CBOMCTB IIPOCTBIX BELECTB, BOAOPOJHBIX COEIMHEHNH, BBICIINX OKCUAOB U THIPOKCHIOB
B [IEpHOJaxX U rpynnax. DJIeKTPOOTPULIATEIBHOCTD.

XuMHn4yeckas ¢Bsi3b. DJICKTPOHHAs MPUPOJA XUMHUYECKOMN CBA3U. Buipl xummude-
ckoll cBs3u. KoBaneHTHas CBA3b U €€ XapaKTepPUCTUKH (3HEpIusl CBS3M, JAJIMHA CBSI3U, Ba-
JIEHTHBIN yToJI, KpaTHOCTh CBSI3U, HOJSIPHOCTb, MOJISIpU3yeMocTh). KoBasleHTHas Hero-
JsipHast ¥ NoJIsipHas cBs3b. OOMEHHBIH M JOHOPHO-AKIETITOPHBIM MEXaHU3MbI 00pa3oBa-
HUsI KOBAJICHTHOW MOJSAPHOMN CBA3U. I'eomerpus monekynsl. oHHas cBsA3b. MeTtammue-
CKas CBsA3b. BonopoaHas CBsI3b U €€ BIMAHUE Ha CBOMCTBA BEIICCTBA.

ArperaTHble cOCTOSIHUSI BemiecTBa. ['a3pl. ['a3oBbie 3akoHbl. YpaBHeHue Kiiaii-
nepoHa—MeHeneeBa. 3akoH ABOTaipo. 3aKoH 00beMHBIX OTHOIICHUH. OTHOCUTENIbHAS
IJIOTHOCTH ra3oB. CpenHss MossipHas macca cMecd. CTpoeHUe TBEPABIX TeJl: KpUCTAJIN-
Yyeckre M amMopQHbIe BelecTBa. THUIBl KPUCTAUIMYECKUX PEIIETOK: aTOMHAas, MOJEKY-
JsipHAasi, MOHHAsA, MeTandeckas. [lonsTre 00 smeMeHTapHON syeiike. 3aBUCUMOCTD (PH-
3UYECKHX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON pemeTku. [I[puamHbl MHOr0o0-
pasus BeuiecTB. CoBpeMEHHBIE MPEJICTABICHUS O CTPOSHUH TBEPBIX, )KUJIKUX U ra3000-
Pa3HBIX BEIECTB.

JdemoHcTpanmuu.

1. O6pa3ibl BeniecTB MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI.

2. Bosronka nopja.

3. Mogenu MoJieKy.

4. KpucraminuecKkue pemeTky.

Kaaccnpukanusa XMMHYECKHX PeaKUMil 110 pa3JIMYHbIM IPU3HAKaM CPAaBHEHUS.
['omorenHble u reteporenHsie peakuuu. Knaccudukamms mo 3Haky TemioBoro 3¢ dexra.
OOpaTtumble 1 HeoOpaTuMble peakiuu. Katanurnyeckue n HEKaTATUTHUECKUE PEAKIIMH.
Peakiuu ¢ n3mMeHeHueM u 6€3 U3MEHEHUS CTENIEHU OKHCIIEHUS JIEMEHTOB B COEIMHEHU-
AX.

JHepreTuka XUMHUYecKuX peakuuii. TemmoBol 3(pPexT XUMHUECKON pEeaKIHH.



DHIOTEPMUYECKUE U IK30TEPMUUYECKHE peakiuu. TepMoXuMHuecKue ypaBHEHUs. Ter-
jota o0pa3oBaHuUs BELIECTRA.

Ooparumbie peaknuu. Xumuyeckoe paBHoBecue. KoHCTaHTa paBHOBECHS.
[Tpunuun Jle latense. PaBHOBECHBIE COCTOSIHMS: YCTOMYMBOE, HEYCTOMUYMUBOE, Oe3pa3-
angHoe. CMelieHne XUMHUYECKOrOo PaBHOBECHUS MO JEHCTBUEM PA3IHUYHBIX (DAKTOPOB:
KOHLICHTPAllUW PEareHTOB WM MPOAYKTOB pEaKIMH, NaBJICHHs, TemnepaTrypbl. Pomib
CMEILEHUs PABHOBECHUS B TEXHOJIOTUYECKHX ITPOLIECCAX.

CkopocTh XMMHYECKHX PpeaKIuii, ee 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB:
MPUPOJbl PEATHPYIOIIUX BEIIECTB, KOHLIEHTPAIIMU PEAarupyrolnX BEIIECTB, TEMIIEPATY-
pbl, HATMYMUS KaTaau3aTopa, IUIOAAM MMOBEPXHOCTH PEArHMpPYIONIMX BEIIECTB. Peakunu
TOMOT€HHbIE U TETEPOTrCHHbIE. DJIEMEHTApHbIE PEAKIUHU. 3aKOH JEWCTBYIOLIUX Macc.
[IpaBuno Baut-I'odda. [lonstre 06 3Heprun akTUBAIUKA K 00 SHEPTETHIECKOM Mpoduie
peakuuu. Katanuzatopsl U KaTaau3. AKTUBHOCTb U CEJIEKTUBHOCTbH KaTaiu3aTopa. Poib
KaTaJnu3aTOPOB B MPHUPOJIE U MPOMBIILICHHOM MPOou3BOACTBE. DepMeHTHl Kak OUOIOTH-
YEeCKHUE KaTaau3aTophl.

OKHCINTENbHO-BOCCTAHOBUTE/IbHbIE  peakUMH. TUMNbl  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuii. OKHCIIEHHE U BOCCTaHOBJIEHUE. OKUCIUTENN U BOCCTAHO-
BUTENN. MeTo/ 3JEKTPOHHOIO U 3JIEKTPOHHO-MOHHOTO OanaHca. [loBeneHue BemiecTs B
cpenax c pa3HbIM 3HaueHueM pH. [lepmanranar kamusi Kak OKUCIHUTENb. OKUCIUTEIBbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU B NPHUPOJIE, MPOU3BOJICTBEHHBIX MpOLIECCAX U JKU3HEIEs-
TEJIBHOCTH OPTaHNU3MOB.

I'anbBaHu4Yecknii 31eMeHT (Ha mpuMepe daeMeHTa JlaHuais). XUMHUIeCKue Hc-
TOYHUKU TOKA: TajJbBaHUYECKUE DJIEMEHTBI, aKKYMYJATOPbl U TOIUIMBHBIE JJIEMEHTHI.
DNEKTPOXUMUYECKUM PsJl HANPSHKCHUN (aKTUBHOCTH) METAIIOB (PsA CTaHAApTHBIX
AIIEKTPOAHBIX MOTEHIUATIOB).

DJIeKTPOJIM3 PACILIaBOB U BOJAHBIX PACTBOPOB AJIEKTPOJIUTOB (KUCIOT, IIEJI0UYEH U
couieif). 3aKoHbI AeKTposn3a. [IpakTnyeckoe MpUMEHEHUE AIEKTPOIN3a AJIs MOTyUeHUs
LIEJIOYHBIX, HIEJTOYHO3EMENBHBIX METAJUIOB U AJIFOMUHUS.

Koppo3zus MeTamioB: criocoObl 3aIlIUTH METAIIJIOB OT KOPPO3UH.

JemoHncTpaunu. B3anmozeiicTBue nepmMaHranara Kaiuusi ¢ Cylib(UTOM HATpus B
pa3HbIX Cpeaax.

BaxHelimme KIacchl HEOPraHMYeCKNX BellecTB. DJIEMEHThI METAJUIBI U HEME-
Taiiel U ux nonoxeHue B [lepuonnueckoit cucreme. Knaccudukanus u HOMEHKIATypa
CJIO’KHBIX HEOPTAaHUYECKUX COCIMHEHUN: OKCHIOB, TUAPOKCUIOB, KHCJIOT U cojel. ['eHe-
TUYECKas CBSI3b MEXKY KJIacCaMH HEOPTaHUYECKUX coequHeHui. MnenTudukamus Heop-
TaHUYECKHUX BEIIECTB U MOHOB.

KommuiexkcHbie coequHenusi. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa3oBa-
Tenp, quraiael. KoopannanumonHoe yncno. HomeHkiatypa KOMIUIEKCHBIX COEIUHEHUN.
3HaYeHUE KOMIUIEKCHBIX coelMHeHUH. [IoHITHE 0 KOOPAMHALIMOHHON XUMUH.

PactBopsbl. CriocoObl BeIpa)KeHUsI KOJTMYECTBEHHOT'O COCTaBa pacTBOpa: MaccoBast
JIOJIsS. pPACTBOPEHHOTO BelecTBa (TPOIeHTHAs! KOHIeHTpanus ). PacTtBopeHune kak Gpu3nko-
XAMUYECKHUM TTPOLECC.

Jucnepcubie cucrembl. Kostouansie pacrBopsl. VctuaHble pacTtBopsl. Jluc-
nepcHas (asza u aucniepcuoHHas cpena. CycneH3uu U 3Myibcud. 30iu U renu. Omnanec-
nennus. Iddext Tungans. Koarynsauus. Cequmentanus. CuHepesuc.

Peakuuu B pacTBopax 3JIeKTPOJIUTOB. KauecTBeHHbIE pEakllMM HA UOHBI B pac-
TBOpe. KHCI0THO-OCHOBHEIE B3auMOICHCTBHS B pacTBopax. AMpoTrepHOCTh. CHIIbHBIE U
cnalble 3mekTposuThl. Pacuer pH pacTBOpoB CHIIBHBIX KUCHOT U mienoyeil. KoHcTaHTb



JUCCOLIMALINU CHA0bIX 3JIEKTPOIUTOB.

Peakuuu nonHoro oomMena. IloyiHble U COKpalieHHbIE HOHHBIE YPABHEHUS.

I'mapoaus cosel. I'naposnns no KaTUOHY, 110 AHUOHY, 110 KATHOHY U II0 aHUOHY.
Peakuust cpenpl pacCTBOPOB COJICH: KUCIOTHAs, IEIOYHAS U HeWTpaibHasA. [lonHbi He-
oOpaTUMBIH THAPONIK3. 3HAYEHHE THAPOJIM3a B OMOJOTMYECKHX OOMEHHBIX IMPOIIeCcCax.
[IpuMeHeHne ruiposii3a B IPOMBIIIIEHHOCTH.

JdeMoHCcTpanum.

1. Onpenenenne KUCIOTHOCTU CPEJIbI MPU TTOMOIIN HHIUKATOPOB.

2. Dbdexr Tunmgans.

3. Obpa3oBaHre KOMIUIEKCHBIX COCTUHEHUN TIEPEXOTHBIX METAIIOB.

JlaGopaTopHble ONBITHI.

1. Peakuuu nouHoro ooMeHa.

2. CBoiicTBa KOJUIOUHBIX PACTBOPOB.

3. 'maponus coneit.

4. [Tony4yeHune 1 CBOMCTBAa KOMIUJIEKCHBIX COETMHEHU.

Paspnen 2. OCHOBBI OpraHu4YecKoil XUMUH

Tema 2.1. OcHOBHBbIE OHSITUSI OPTAHUYECKON XUMUH

IIpenmer u 3agaum oprannyeckoil xumum. [losBneHue u pa3BuTHE OpraHuye-
CKOM XMMHH KaK HayKu. MecTo 1 3HaueHuEe OPraHu4ecKOil XMMUU B CUCTEME €CTECTBEH-
HBIX HaYK.

B3auMocBs3b HEOPraHUYECKUX U OPraHUYECKUX BEILECTB.

OcobennocTn oprannyeckux BemecTB. [IpyyuHbBI MHOr00Opa3us opraHuye-
CKHX BemecTB. OpraHudeckue BelleCTBa B MPUPOJE. YTIEPOAHBIM CKEJIET OpraHuye-
CKOHM MOJIEKYJIbI, €r0 THUIbI: IUKINYECKUE, anukindeckue. Kapbouukinyeckue u rerepo-
HUKINYecKue ckeneThl. KpaTHOCTh XMMUUECKOU CBSI3M (BUBI CBS3€H B MOJIEKYJax opra-
HUYECKHUX BEIIECTB: OJIMHAPHBIE, JBOMHBIEC, TPOKHbIE). I3MeHEeHrEe SHEpTruu CBS3e MEX-
Iy aTOMaMH YyIJIepo/ia IPHU yBEJINYEHUU KPATHOCTH CBsA3M. HachlllleHHbIE U HEHACHIIIECH-
HbIE COCIMHEHHUS.

DJIEKTPOHHOE CTPOEHHe U XMMHYeCKHe CBSA3M aToMa yriepoaa. [ ubpuauzanus
ATOMHBIX OpOUTAJIEil, ee THIIBI JUTS OPraHMYECKHX COCAMHEHHIA: sp°, SP°, sp. O6pa3oBa-
HUE G- U T-CBSI3eH B MOJIEKYJIaX OpraHMuYecKux coequHeHuil. [IpocTpancTBEeHHOE CTpOE-
HUE OPraHMYECKHUX COEIMHEHUN.

OcHOBHbIE 10JIOKEHUS] TEOPHUH XMMHMYECKOr0 CTPOEHUSI OPraHMYecKHX CO-
ennHeHui A. M. bytiiepoBa. XuMuuecKkoe CTpOCHHUE KaK NOPSNIOK COSIUHEHUs aTOMOB
B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMUYECKOTO
ctpoenus Moinekyn. CtpykrypHas ¢opmyna. M3omepus u uzomepbl. CTpyKTypHas u
IpocTpaHCcTBEHHas u3omepusi. Mzomepust yriepoaHoro ckenera. M3oMepust mojaoKeHus.
MesxxknaccoBast uzomepus. Bupl nmpoctpancTBeHHON n3oMepun. OnTudeckas n3oMepusi.
AcuMMeTpuueckuii atoM yriepoaa. OnTUYecKue aHTUNOAbL. XUPATbHOCTh. XUPaIbHbIE
U axypaybHble MOJIEKYJbl. ['eomeTprueckas nsomepus (LUc-, TpaHC-U30MEPHS).

DJIEKTPOHHOE CTPOCHHE OPraHUuYecKHUX BelecTB. B3auMHoe BIMsSHUE aTOMOB U
rpynn aToMoB. DieKTpoHHbIe 3 PexThl. MHIYKTUBHBIN U Me3oMepHbIi 3 dexTrl. [Ipen-
CTaBJIEHHE O PE30HAHCE.

Kaaccudukanus opranuyeckux BemniecTB. OCHOBHbIE KJIACCHI OPraHUYeCKHX
coequHeHmii. [lpuHUMNBI KiIaccupUKaMKU OpraHUYEecKuX coeauHeHuil. [loHsTHe o
dbynkuonanbHoil rpymnmne. Knaccudukamus opraHuyeckux coeAuHEeHH mo (yHKuIuo-
HajapHbIM rpynmam. ['omonorusa. I'omonoru. I'omonornueckas pasHocts. I'omonorunye-
CKHE PSbIL.



Homenknarypa opranuyeckux BemecTB. MexayHapoaHas (cuctemaTHdeckasi)
HOMEHKJIaTypa OPraHWYECKUX BEIIECTB U MPUHIUIIBI 00pa30BaHUs Ha3BAaHUN OpraHuye-
CKHMX COE€JIMHEHHI. PalinoHanbHass HOMEHKIATypa.

Kaaccudpukanusa u ocodeHHOCTH opraHumvyeckux peakunuii. Croco0Osl 3anucei
peakiuil B oprannyeckoil xumun. Cxema U ypaBHEHHUE. Y CIOBHS IIPOBEACHUS PEAKIIMIA.
Knaccudukanusi peakuuii opraHu4ecKux BEIMIECTB MO CTPYKTYPHOMY IMpPHU3HAKY: 3aMe-
IICHHE, PUCOEINHEHNE, OTIIeIIeHne. Peakuonnble 1ieHTphl. [lepBoHavanbHbIe MOHS-
THA O TUIAX U MEXaHMW3MaxX OPraHUYECKUX peakuuil. ['OMOIUTHYECKH U TeTepoIuTHYE-
CKHI pa3pblB KOBAJIGHTHOW XMMHUUYECKOH CBs3U. CBOOOTHOPAIUKATBHBIN U MOHHBIN Me-
XxaHu3Mbl peakiuu. [loHsarue o cBOOOJHOM pajaukaine, Hykieoduie, 3eKTpoduie, Kap-
OokatroHe 1 kapOaHnoHe. O003HaYEHNE HOHHBIX PEAKIUI B OPraHMYECKONH XUMUH.

OKHCINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIMH B OPraHu4yecKoil XWMHH.
Wnentudukanus opraHnueckKux coeMHeHnu. ['eHeTnueckas CBSI3b MEXKIy KIaccaMH Op-
TaHNYECKUX COETUHECHUN.

JdemoHcTpannu. Mojenn opraHu4ecKuxX MOJIEKYII.

Tema 2.2. YrjieBoaopoabl

AJIKaHBI. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl METaHa.
SpS-FI/I6pI/II[I/ISaHI/I$I opOuTaneit aToMoB yrieponaa. ['omonoruueckuit psa u oobmast pop-
Myna ankaHoB. CucreMarnueckass HOMEHKJIAaTypa allkaHOB U pajaukanoB. M3omepust yr-
JEPOJHOTO cKeyera ankaHoB. Duznueckue CBOICTBAa alKaHOB. 3aKOHOMEPHOCTH H3Me-
HeHUS PU3UYECKUX CBOMCTB. XMMUUYECKHE CBOMCTBA AJIKAHOB: raJOT€HUPOBAHKE, HUTPO-
BaHME, JETUIPUPOBAHUE, TEPMUUYECKOE pasliokeHue (MUPOJIN3), TOPEHUE KaK OJUH W3
OCHOBHBIX UCTOYHHKOB TE€IUIA B IPOMBIIIEHHOCTH U OBITY, KATAJIUTHYECKOE OKUCIICHHUE,
KPEKHUHI KaK CHOCOObl MOJy4YeHHUsl BaKHEHIINX COEAMHEHHI B OpraHMYeCKOM CHHTE3E,
U30MepH3alusl Kak CIoco0 MONYyYeHHUs] BHICOKOCOPTHOTO OeH3MHA. MeXaHu3M peakiuuu
CBOOOHOPAAMKAIBLHOTO 3aMelIeHus (Ha mpuMepe XJIOpUpoBaHUus MeTaHa). CUHTETHUE-
CKHE CIIOCOObI MOyYeHHs aIKaHOB. MeTObI MOJIyuYeHHUs aTKaHOB U3 AJIKHITaJOTeHHUI0B
(peaxmus Bropua), nekapOOKCHIMPOBAHUEM COJIEH KapOOHOBBIX KUCIOT U AJIEKTPOJIU30M
pacTBOPOB couieil KapOOHOBBIX KUCIOT. HaxokeHne alkaHOB B MMPUPOJE U MPUMEHEHHE
AJIKaHOB.

Huxnoankanpl. CTpoeHue MoJieKyJd HUKIoankaHoB. OOmas ¢gopmyna LHUKIIO-
ankaHoB. HomeHnknaTypa nukinoankaHoB. M3oMepus HUKIOAIKAHOB: YTJIEPOJTHOTO CKeEJle-
Ta, MEXKJIAaccoBas, NMPOCTPAHCTBEHHAs (Luc-TpaHc-uzoMmepus). HanpsrkeHHble 1 HEeHa-
npsokeHHbIe HUKIBL. Cnernu@uka CBONCTB HMUKIOATKAHOB C MajbiM pa3MEpoOM IIMKIIA.
XUMHUYECKHE CBOMCTBA LMKJIONPOIaHa: TOPEeHUe, peakuu NpucoeAMHeH s (THApupoBa-
HUE, IPUCOECIUHEHUE TAIOI€HOB, TaJIOTEHOBOIOPOOB, BO/IbI) U IIMKJIOIEKCaHa: TOPEHUE,
peakuuu paguKaabHOrO 3aMelleHus (XJI0pupoBaHHUe, HUTpoBaHue). [lonydyeHne nukio-
AJIKaHOB W3 AJIKAHOB U JUTAJIOT€HAIKAHOB.

AJIKeHbI. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl JTUJICHA.
SpZ-FI/I6pI/II[I/I3aI_II/I$[ opburaneii aToMoB yriepona. 6- u p-Cesa3u. ['omonoruueckuit psg u
obmas ¢opmyna ankeHoB. HomeHknarypa ankeHoB. M3oMepusi aqkeHOB: YIJIEPOJIHOTO
CKeJieTa, MOJIOKEHUSI KpaTHOW CBS3HM, IMPOCTpPAHCTBEHHas (reoMeTpuyueckas W3oMepus,
WIM LUC-TPAHC-U30MEpPHUs), MEKKiIaccoBasi. PU3MUECKUE CBOMCTBA AJIKEHOB. XHMHYE-
CKHE CBOMCTBA aJKEHOB. Peakiuu 31eKTpopHiIbHOT0 MPUCOSINHEHHS KaK CIIOCO0 Momy-
yeHHs] PYHKIIMOHAJIbHBIX MPOU3BOJHBIX YIJIE€BOJIOPOAOB: THAPUPOBAHHUE, FAIIOT€HUPOBA-
HUE, TUJIPOTaJIOreHUpOBaHUE, THIpaTanus aikeHoB. [IpaBuno MapkoBHHKOBA U €ro 00b-
SCHEHHE C TOYKHU 3PEHUS AIIEKTPOHHOU Teopuu. PagukanbHoe nprucoennHeHrne OpoMOBO-
JI0poJia K ajJKeHaM B MPHUCYTCTBUHU Nepekuceil. OKUCIeHNE aJIKeHOB: TOPEHUE, OKHUCIIE-



HUE KUCIOPOJAOM B npucyTcTBun xjopuaos namiaaud (II) u menu (I1) (Bakep-nponecc),
OKHCJIEHHE KUCIOPOAOM B IPHUCYTCTBHM cepedpa, OKUCIEHUE TOpsIYUM IOAKUCIEHHBIM
pacTBOPOM IEpPMAHraHaTa Kajius, OKUCIEHHE IEpMaHraHaToM Kaius (peakuus Baruepa).
KauecTBeHHbIE peakliMK Ha IBOMHYIO CBA3b. [IpoMBIlIIIEHHBIE U TA0OPATOPHBIE CIIOCOOBI
NIOJIy4€HHUs anKeHOB. [lodydyeHue ankeHOB AECTHAPUPOBAHUEM AJIKAHOB; PEAKLUEH DIIH-
MUHUPOBAHHS U3 CIIMPTOB, FAJIOTEHAJIKAHOB, quranoreHankaHoB. [Ipasuio 3aiinesa. [1o-
auMepu3anus ankeHoB. [lonmumepusanus Ha karanusatopax Llurnepa—Harra. [Honuatu-
JIEH KaK KpYNMHOTOHHA)XHBIM NPOIYKT XMMHUYECKOTO IPOU3BOACTBA. [IprMeHeHne anke-
HOB (3THJICH U MPOTIUJICH).

Aaxkanmenbl. Kinaccudukanus ankaaleHoB 110 B3aMMHOMY PacloJIOKEHHUIO KpaT-
HBIX CBsA3€d B MosieKyJsie. OCOOEHHOCTH 3JIEKTPOHHOI'O U MPOCTPAHCTBEHHOI'O CTPOEHUS
COIPSDKEHHBIX ankaaueHoB. OOmiast popmyna ankaaueHoB. HomeHkiatypa u nsomepus
akaneHoB. PU3NUECKUe CBOWCTBA AJIKAJMEHOB. XMMUYECKHUE CBOWCTBA aJKaIUEHOB:
peakuuu NpUcOeIUHEHHs (TMIPUPOBaHUE, raJOr€HUPOBAHUE), TOPEHUS U TMOJIHMEpHU3a-
. 1,2- u 1,4-Ilpucoenunenue. [lonyuenne ankaauenoB. CunTe3 OyTraaneHa u3 OyraHa
u sta”ona. [lomumepuzanus. Kayuyku. Bxnan C. B. JlebeneBa B mosryueHue cCUHTETHYE-
CKOro Kayuyka. Bynkanuzamus kayuaykoB. Pe3nna. MHorooOpa3ue BUJJ0OB CHHTETUUECKHUX
Kay4yKOB, UX CBOWCTBA U IPUMEHEHHE.

AJIKHHBI. DJIEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJIbl alleTHJICHA.
sp-I'ubpunuzanus opouraneit atomoB yriepona. ['omonorudeckuit psg u oOmast popmy-
na ankuHoB. HomeHnknaTypa ankuHoB. M3oMepus aJIKMHOB: YIIEpOAHOTO CKEJIeTa, MOoJIo-
JKEHUS KpaTHOM CBsA3M, MExXkinaccoBasd. du3nmyeckue CBONCTBA aJKMHOB. XHMHUYECKHE
CBOICTBa aJKMHOB. Peakiuu npucoequHeHns Kak crocod MoaydeHHs MOJIMMEpPOB U APY-
IUX MOJE3HbIX NPOAYKTOB. I'mapupoBanue. Peakiuu nmprcoeuHEHUs1 rajJoreHoB, Irajo-
Fe€HOBOJIOPO/IOB, BO/bI. TpuMepu3anus u JuMmepu3anus aueTuieHa. Peakiun 3amemieHus.
KucnoTrHbele cBOMCTBa aJIKHHOB C KOHIIEBOM TPOMHOM CBSI3bI0. ALlETHIICHUABL. [ opeHue
arieTwiieHa. OKHCIIEHNE alIKUHOB pacTBOPOM IepMaHranara kanus. [lonydenue aneruie-
Ha MUPOJIM30M MeTaHa U KapOuaHbIM MeTofoM. CHHTE3 alKWHOB AJIKMJIMPOBAHHUEM alle-
TunoB. [IpuMeHenne anetwieHa. ['opeHne aneTuieHa Kak HCTOYHHMK BBICOKOTEMIIEpa-
TYPHOTO IUIAMEHH ISl CBAPKU U PE3KH METAJIIIOB.

Apenbl. Vctopusi otkpeiTusi 6eH3ona. CoBpeMeHHbIE MPECTaBICHHUS 00 AIIeK-
TPOHHOM U MPOCTPAHCTBEHHOM cTpoeHuH OeH3ona. Obmas Gopmyna apeHoB. M3omepus
¥ HOMEHKJIaTypa roMoJIoroB Oensona. M3omepust au3aMenieHHbIX OCH30J10B Ha TIpUMepe
kcnnoiioB. dusnyeckue cBoiicTBa O€H30Ja. XMMHUYECKHE CBOWCTBA OecH30sa. Peakimum
3aMelleHus: B OEH30IbHOM siJjpe (3JEKTPOPHUIbHOE 3aMENICHNE): TallOTeHUPOBaHKE, HUT-
poBaHue, aNKUIMpoBaHue. Peakuuu npucoegnHeHns K 0eH301y (THAPUpPOBaHUE, rajore-
HUpOBaHHE (XJIOpUpOBaHUE Ha cBery)). Peakuus roperus. OcoOEHHOCTH XMMUYECKUX
CBOICTB aJIKMJIOEH30JI0B Ha MpUMEpPE ToJIyoJia. B3auMHOE BIUsSHUE aTOMOB B MOJIEKYJIE
tonyoJa. [IpaBuna opueHTalMKu 3aMeCcTUTENEH B peakusx 3aMelieHusl. XJI0pUpOBaHUe
Tonmyona. OKHUCICHHE alKUIOEH30JI0B paCTBOPOM IEpMaHraHara kanus. ['amoreHupona-
HHUE aIKHIOeH3070B B O0KOBYIO 1enb. HutpoBanue nHutpoOen3oina. [lomydyenue Genzona
U ero romosioroB. [IpumeHenne romosoroB 6eH3oia.

XuMus ¥ dHepreruxka. I[IpupoaHble HCTOYHUKHU YIiIeBOXOPONOB. IIpuponnseiil n
MOMYTHBIM HEPTSIHOM Ta3bl, UX COCTAB U UCIONb30BaHUE. HedTh Kak cMech yrieBo10po-
noB. CocraB HeTH U ee nepepadorka. IlepBuyHas u BTOpHUYHas mepepadboTka HEPTH.
[Teperonka Hedtu. Kpexunr. Pudpopmunr. Hedprenpoaykrel. OkTaHOBOE UMCIIO OEH3HUHA.
OxpaHa OKpyXKaromiei cpeabl mpu HedTenepepaboTke W TPAHCIIOPTUPOBKE HEPTEIPO-
nyktoB. Kamennsiit yrons. KokcoBanue yris. ["azuduxanmst yrias. DKoJI0rHIecKue mpo-



0J1eMbl, BO3HUKAOIKE IPU MCIOJIb30BAaHUU YIJI1 B KAUE€CTBE TOIUIMBA. AJbTEpPHATUBHbIE
VMCTOYHUKHU SHEPIUH.

I'eneTn4yeckasi cBsI3b MesKAy pPa3jMYHBIMH KJaccaMM yriieBogopoaos. Kaue-
CTBEHHBIC PEAKIIMU HA HENPEACIIbHBIC YIIIEBOLOPOIBI.

I'asiorenonpou3BoAHbIE YIJIEBOAOPOAOB. Peakunu 3aMelleHHs TajoreHa Ha
TUAPOKCHII, HUTPOTPYIIIY, HIUAaHOrpymy. /[elicTBUe Ha rajJoreHNnponu3BOAHbIE BOAHOTO U
CHUPTOBOTO pacTBopa miesnouyd. CpaBHEHUE PEaKIIMOHHOM CITIOCOOHOCTH ajIKWiI-, BUHWI-,
dbenmn- u GeH3UNTanoreHuI0B. B3anmoaeiicTBue AUragoreHaikaHoB ¢ MarHueM U LUH-
KoM. [loHsiITHE O MeTalIoOpraHNYecKNX COeAUHEHUX. VCronp30BaHNE TaJOreHONPON3-
BOJIHBIX B OBITY, TEXHUKE U B CHHTE3E.

JdeMoHCcTpanum.

1. CocraBnenue Mozee MOJEKYJ alKaHOB.

2. BpoMmupoBaHue TeKCaHa Ha CBETY.

3. 'openue mMeTaHa, 3THIICHA, alleTUICHA.

4. OTHOUIEHNE METaHa, YTUJIEHA, alleTHIIeHa U O€H30J1a K pacTBOpaM INepMaHTraHa-
Ta Kajaus 1 OpOMHOM BOJIE.

5. I[lonyuyeHne 3THIEHA peakuMen neruapaTaly dTaHOIA.

6. [Tonyuenue aneTuiIeHa TUAPOIU30M KapOuaa KaabIusl.

7. OKucieHue ToJIyoJia pacCTBOPOM IIEpMaHTraHaTa Kajusl.

8. Ilonyyenue ctuposia AenojJuMepU3anuenl MOJIUCTUPOIa U UCIIBITAHUE €ro OT-
HOILIEHUS K PaCTBOPY MEepMaHraHaTa Kajusl.

IpakTuyeckas padora Ne 1. «3roToBieHue Mozaeneil MOJIEKyJ OpraHUYeCKUX
BEILIECTBY.

IIpakTHyeckas padora Ne 2. «[lomydueHue sTiIeHa U U3yYEHHUE €TO CBOKCTBY.

Tema 2.3. Kuciopoacoaep:kaniue opraHudeckue coeIuHeHus!

Cmuprsel. Knaccuduxarusi, HoMeHKIaTypa U u3oMepus cnuptoB. ['omornoruye-
CKU psii M oOmas ¢hopMmynna MpeaelbHbIX OJHOATOMHBIX CHUPTOB. Du3ndeckue CBOIi-
CTBa MpEJENbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHas cBsi3b MeXAy MOJIEKYIaMH U €€
BIUSHUE Ha (U3MUYECKHE CBOMCTBA CIIUPTOB. XUMHUYECKHE CBOWCTBA CIUPTOB: KUCIOT-
HBIC CBOMCTBA (B3aMMOICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHHS HAIMYUS THAPOK-
COTPYIIIbI); PEaKIMHU 3aMEIEHUsI TUAPOKCUILHOM TPYIIbI HA rajoreH Kak crnocoo moiny-
YEHHUs] pacTBOPUTENICH; MEKMOJIEKYsipHAs U BHYTPUMOJEKYJsIpHas Aerujiparanus; oo-
pa3oBaHUE CIOXKHBIX I(PUPOB ¢ HEOPTAHUYECKUMHU U OPTaHUYECKUMHU KHUCIIOTAMHU; TOpe-
Hue; okucienne okcuaom menu (II), mogkucieHHBIM PAcCTBOPOM IEpMaHTraHaTa Kamus,
XPOMOBOW CMECBIO; PEAKLUH YIJIEBOJOPOJHOIO paaukana. AJKOroiasatel. I'uaponus, an-
KWINpOBaHMUE (CHUHTE3 MPOCTHIX 3(GUpoB 10 Bunbsimcony). [IpoMbIeHHBIN CUHTE3 Me-
taHona. [lonydeHne 3taHona: peakuus OpOKEeHUs TIIIOKO3bI, ruapatanus TwieHa. [pu-
MEHEHHE MEeTaHoja U 3TaHoJsia. Du3nonorunyeckoe 1ecTBUE METAHOJIA U ATaHOJA Ha Op-
raHU3M Y€JIOBEKA.

MHoOroaToMHble CIMPTHI. DTWICHTJIUKOb U TIIUIEPUH KaK MPEACTaBUTENHU Mpe-
JIEBHBIX MHOTOATOMHBIX CHHPTOB, WX (U3MUYECKHEe M XHMMHUYECKHE CBoiicTBa. Kaue-
CTBEHHAsl peakllds Ha MHOTOATOMHBIE CHUPTHI U €€ NMPUMEHEHHUE ISl PACTO3HABAHUS
[JIMLIEPUHA B COCTaBE KOCMETHMYECKUX cpeAcTB. CHHTE3 JAMOKCAHA M3 ITHJICHIJIMKOJIS.
TokcnYHOCTh 3TUNIEHTIMKOMIS. [IpakTHUeckoe NMpUMEHEHUE STUIICHIJIMKOIS U TIULEPHU-
Ha.

IIpocTeie 3pupspl KaKk U30MEPHI NPEIETBbHBIX OJJHOATOMHBIX CIIUPTOB. CpaBHEHNE
X (PU3NYECKUX U XMMHUYECKMX CBOMCTB CO cnMpTaMu. Peakuus paciuenyeHus IpoCcThIX
7¢$UPOB NOAOBOAOPOJIOM.



®enoabl. CTpoeHue, U30Mepusi 1 HOMEHKIIaTypa (eHosnoB. B3auMHoe BiusHME
aTOMOB B MoJieKkyJie ¢eHona. Puznueckre U XUMUYECKUE CBOMCTBA (peHOMa U KPe30JIoB.
Kucnortnsle cBoiicTBa (D€HONOB B CPABHEHHH CO CIIUPTAMU: PEAKIIUU C HATPUEM, TUAPOK-
cugoM HaTpus. Peakuuu 3amenienusi B O€H301bHOM KOJble (rajioreHupoBaHue (OpomMu-
poBanue), uutpoBanue). Okucienue ¢enonoB. KauectBennosie peakuuu Ha ¢enon. Ilo-
nydenue penona. [Ipumenenue gpeHona.

Kap6onnibHble coequHeHMst. AJbAETUbl U KETOHBL. DJIEKTPOHHOE U MPOCTPaH-
CTBEHHOE CTpOEHUE KapOOHWIILHOM T'PYIIIbI, €€ MOJSIPHOCTh U mojsipusyemoctsb. Kiac-
cuduKanus aabAeTUI0B U KeToHOB. CTpoeHHe IpeleibHbIX anbiaeruaoB. ['omonoruye-
CKUH psii, HOMEHKJIATypa, MU30MEpUsl MpPENeNbHBIX aibAerufoB. CTpoe€HHE MOJEKYIbI
aneToHa. ['oMmonorudeckuii psii, HOMEHKIaTypa U u3omepus ketoHoB. OOmas gopmyna
npelebHbIX aabJeru0oB U KeToHOB. Dusnueckue cBoiicTBa GopMmaibaeruia, aneTaib-
JIeTu/ia, aleToHa. XUMHUYECKUE CBOWCTBA MPEAENIbHBIX alIbJETUIOB U KETOHOB. Peakunn
IPUCOEINHEHUS BOJBI, CIUPTOB, LIMAHOBOAOPOJA U ruApocyiabpura Hatpus. [lomyuenue
arietasie u keraneil. CpaBHEHHE PEAKIIMOHHOW CIHOCOOHOCTH allbJIETHIOB M KETOHOB
B peakUMsIX NnpucoeAuHeHus. Peakuuu 3amenieHuss aTOMOB BOJOPOJA MPHU YIJIEPOJHOM
aToMme Ha ranoreH. [Tonumepuzanuusa popmanpaeruaa u aneranbaeruaa. OkucieHue Kap-
OOHMIBHBIX coeMHEHUNH. OCOOEHHOCTH peaklMy OKHCIIeHus aieroHa. CpaBHEHHE OKHC-
JICHUS albJIETHI0B U KETOHOB. [ uapupoBanue. BoccTtaHoBiieHne KapOOHHUIBHBIX COEIH-
HeHul B criupThl. KauecTBeHHBIE peakliy Ha albJICTHAHYIO TPy (peakuus «cepedps-
HOTO 3epKaja», B3aumojelicteue ¢ ruapokcuaom menu (I1)). OcobenHoctu dopmaibie-
ruja. [lonydeHne npenenbHbIX allbJAETU0B: OKUCIEHUE CIIUPTOB, TUAPATAIUS alleTUIICHA
(peakuus KydepoBa), OKMCIIEHHEM 3THJIEHA KHCIOPOAOM B IPHUCYTCTBUU XJIOpUAA Mall-
naaus (II). IlonyueHnue arieToHa OKHCIIEHUEM MPOIAHOJa-2 U Pa3I0KEHUEM KallbLIUeBOU
UM 0apreBOM COJIM YKCYCHOM KHCIOTHI. TOKCHYHOCTH albJeruA0B. BaxkHeiiue npe-
CTaBUTEIM aJbJETHIOB M KETOHOB: (hOpMalbJerujl, YKCyCHbIN ajabJeruj, alleToOH U HX
IPAKTUYECKOE UCIOJIb30BAHUE.

KapGonoBbie kucaotrbl. CTpoeHHE MNpeAesbHbIX OJHOOCHOBHBIX KapOOHOBBIX
kuciot. Knaccudukanus, usomMepuss 1 HOMEHKJIaTypa KapOOHOBBIX KUCIIOT. DJIEKTPOH-
HO€ U TMPOCTPAHCTBEHHOE CTPOCHHME KApOOKCWIBHOW Tpynmbl. ['oMonoruueckuit psm u
oOmas hopmysa nmpeneabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NYECKUE CBOM-
CTBa IpeEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT HA MPUMEPE MYPaBbUHOM, YKCYC-
HOM, IPOITMOHOBOM, MTAJIbMUTUHOBOW M CTE€APUHOBOW KUCIOT. BogopoiHbIe CBs3H, acco-
Uanys KapOOHOBBIX KHUCIOT. XMMHUYECKUE CBOMCTBA MpeneabHBIX OJHOOCHOBHBIX Kap-
O00HOBBIX KHCTOT. KucioTHBIE cBOMCTBA (M3MEHEHHE OKPACKU MHIUKATOPOB, PEaKLUU C
aKTUBHBIMU METAJIJIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHUSIMH, CcoOJisiMHU). M3MeHeHue
CHJIBI KapOOHOBBIX KHCJIOT IMPH BBEACHHH JIOHOPHBIX U AKIENTOPHBIX 3aMECTHTENCH.
B3aumoneiicTBre kapOOHOBBIX KUCIOT CO CIUpPTaMu (peakuus dTepuduKkainnum), oopaTu-
MOCTb peakiuu. ['anorennpoBaHre KapOOHOBBIX KUCIOT B OOKOBYIO 1enb. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB MYpaBbMHOW KHUCIOTHL [lonydeHue mpeaenbHbIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT: OKUCIIEHHE AJIbJIETU/I0B, OKUCIEHUE NIEPBUYHBIX CIIUPTOB, OKHCIIE-
HUE aJIKaHOB M aJIKEHOB, TUAPOIM30M IT'€MUHAIBHBIX TpUTanoreHuoB. [lonyuenue mypa-
BBMHOU U YKCYCHOM KHCJIOT B IIPOMBIIIJIEHHOCTHU. IIpuMeHeHre MypaBbMHON U YKCYCHON
KHCJIOT.

JIByXOCHOBHBbIe KapOOHOBBIE KHCJIOTHI: 00IIME CIOCOOBI MOJy4YeHHs, 0COOEH-
HOCTH XMMHUYeCKuX cBOMCTB. [llaBeneBas u MajgoHOBas KUCIOTA KAK MPEICTaBUTENHN JU-
KapOOHOBBIX KHCJIOT.

HenpeneinbHble U apoMaTHYecKHe KHCJIOTbI: OCOOCHHOCTHM HMX CTPOEHUS U



cBoicTB. [IpumeHenne 6€H30MHON KUCIOTHI.

ApoMaTnyecKue JTUKapOOHOBbIe KUCJIO0THI ((PTasieBas, usodraneBas u tepedra-
neBast KUCIOThl). [IoHATHE O THIPOKCUKAPOOHOBBIX KUCIOTAX U UX MPEICTABUTEISAX MO-
JIOYHOM, TMMOHHOM, SI0JJ0YHOM M BUHHOM KHUCIIOTaX.

Beicuine mpeaesbHbIe M HenmpeaelbHble KAPOOHOBbIE KHMCJIOTHI. 3HaUCHUE U
NpUMEHEHHE KapOOHOBBIX KUCIOT.

DOYHKIHUOHAIbHBIE IPOU3BOIHbIC KAPOOHOBBIX KHCJIOT.

XJI0paHTUIIPUABI M AaHTUIPUJIBI KAPOOHOBBIX KUCIIOT: MOJTYYEHHUE, THAPOIIU3.

[Tonydyenue cnoxxHbIX 3QUPOB C UCTIOIB30BAHUEM XJIOPAHTUIPHUIOB U aHTHAPHUIOB
KHCJIOT.

Cnoxuble 3¢pupel. CTpoeHHe, HOMEHKIATypa M H30MEpHUSl CIOKHBIX 3(QUPOB.
Crnoxxuble 3pupbl Kak U30Mephl KapOOHOBBIX KUCIOT (MexKiaccoBasi nzomepus). Cpas-
HEHUE (PU3NYECKUX CBOWCTB U PEAKIIMOHHOMW CIIOCOOHOCTH CJIOXKHBIX 3(UPOB U H30MEP-
HBIX UM KapOOHOBBIX KHUCIOT. 'maponaun3 cioxHbIX 3¢upoB. CriocoObl MOTYYEHHS CIOXK-
HBIX 2QUPOB: dTepudUKaIs KapOOHOBBIX KUCIOT, AlIMJIMPOBAHUE CIIUPTOB U AJIKOTOJISA-
TOB TaJOTEH aHTUPUAAMH U aHTHAPUIAMH, aJKUIUpOBaHUE KapOoKcmiat-uoHoB. [Ipu-
MEHEHUE CIIOKHBIX 3(UPOB B MUIIEBOU U Map(PIOMEPHOM MPOMBIIIIEHHOCTH.

AMupl KapOOHOBBIX KUCIIOT: TIOJyYE€HUE U CBOMCTBA HA IPUMEPE alleTaMU/Ia.

Conu kapOOHOBBIX KUCIIOT, UX TEPMHUECKOE Pa3I0KEHUE B MPUCYTCTBUU IIEIOYH.
CuHTe3 KapOOHMIIBHBIX COCIMHEHUN PAa3J0KEHUEM KaIbIIMEBBIX COJEH KapOOHOBBIX
KHCJIOT.

JleMmoHcTpanuu.

1. B3aumopelicTBie HATpUsI C 3TAHOJIOM.

. Oxucnenune 3tanosna okcuaom meau (11).

. 'openne sranona.

. B3aumonelictBue TpeT-OyTHIIOBOTO CIIUPTA C COJSTHOW KHUCIOTOM.
. MomodopmHuast peakiusi.

. OnpeneneHue anpaerui0B NpH MOMOIIY KaU€CTBEHHBIX PEaKui.
. Okucnenue ajnpIeruoB IepMaHraHaToOM Kajusl.

JlaGopaTopHble ONBITHI.

1. CBoiicTBa 3TUIIOBOTO CIIUPTA.

2. CBoiicTBa riuviepuHa.

3. CaoiicTBa (peHona.

4. CoiicTBa popmanuHa.

5. CBoiiCTBa YKCYCHOM KHMCIIOTHI.

6. Conu KapOOHOBBIX KHCIIOT.

IIpakTuyeckas padora Ne 3. «IlosryueHue OpomMaITaHa».

IpakTuyeckas padora Ne 4. «IlosyuyeHue aneToHay.

IIpakTnuyeckas padora Ne 5. «IlosryueHne yKCyCHON KHCJIOTBI».

IIpakTHyeckas padora Ne 6. «CuHTe3 dTHIALETATA)

Tema 2.4. A30T- 1 cepocoep:kaniue coeIMHEHUs!

Amunbl. Knaccudukanus no Ty yrieBoJOpOAHOIO pajuKana U YUCITY aMUHO-
rpynn B MOJIEKYJIe, HOMEHKIATypa, u3oMepus aMMHOB. [lepBUuHbIE, BTOPUYHBIE U Tpe-
TUYHBIE AMUHBI. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHME IPEAEIIbHBIX aMHUHOB.
du3znyecKue CBOMCTBA aMUHOB. AMUHBI KaK OpPraHUYECKHUE OCHOBAHMS: PEaKIUU C BO-
noil, kucnoramu. Cosi ankuiaMMOHHMs. Peakuusi ropeHUs aMUHOB. AJKWIMPOBAaHUE U
alWJIMPOBAHUE aMHUHOB. Peakuny aMUHOB C a30TUCTOW KucinoTou. Ilonmydenne aMUHOB
AIKWJIMPOBAaHMEM aMMHaKa U BOCCTAHOBJIIEHHEM HUTPOIPOU3BOJIHBIX YIJIEBOJAOPOJIOB, U3
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cnuptoB. [IpuMenenne aMMHOB B (papMarieBTUIECKON MPOMBIIIIIEHHOCTH.

ApoMaTHYeCKHe aMHHbI. AHWIVMH KaK MPEICTaBUTENIb apOMAaTUYECKUX aMUHOB.
CrpoeHue aHwinHa. B3auMHoe BiMsiHHME TpyIIl aTOMOB B MOJIEKYJIE aHUJIMHA. BnusHue
3aMECTUTENIEN B apOMAaTUYECKOM SAPE Ha KHUCIOTHBIE MU OCHOBHBIE CBOWCTBA apUJIaMH-
HOB. [IpuunHbBI OcliabieHHs] OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHUU C aMHUHAMHM TIpe-
JENBHOTO psAsia. XUMHUECKHE CBOIMCTBA aHUJIMHA: OCHOBHBIE CBOMCTBA (B3aMMOJICHCTBIE
C KUCJIOTaMHM); peakluy 3aMEIICHUs] B apoMaTH4eCcKoe s/Ipo (TaloreHupoBaHue (B3auMo-
nercTBre ¢ OpOMHOHM BOJION), HUTpOBaHWE (B3aMMOJICHCTBHE C A30THOM KHCIOTOW);
okucnenue; [lonydyenne anununa (peakius 3WHUHA). AHWIMH KaK ChIpbe ISl TPOU3BO-
CTBA aHWJIMHOBBIX Kpacuteneil. CUHTE3bl Ha OCHOBE aHUJIMHA.

I'erepounkiabl. A30T-, KUCIOPOI- U CEPOCOAEpNKAIIUE TeTEpPOLUKIbl. DypaH,
MUPPOJ KaK IPEeACTaBUTENM MSTUWICHHBIX reTepounkioB. [Ipupona apomatndHocTy msi-
TUYWIEHHBIX TETEPOLMKIOB. DJEKTPOHHOE CTPOCHHME MOJIEKYJbl NUppoja, apoMaThye-
CKMI XapakTep MoseKyiabl. KucinorHsle cBoMicTBa muppoia.

IupuauH Kak mpeAcTaBUTENb IIECTUYJIEHHBIX IeTepPOUMKIOB. DIEKTPOHHOE
CTPOEHME MOJIEKYJIbl MUPUINHA, APOMATHUECKUI XapaKTep MOJieKyabl. OCHOBHBIE CBOM-
CTBa MUpHUANHA. Pa3nnune B po SBJICHUM OCHOBHBIX CBOMCTB MUpPpOJa U NMUpUAnHA. Pe-
aKLMY TUPUIUHA: 3JEKTPOPHIbHOE 3aMellleHue, THAPUPOBAHUE, 3aMEILIEHUE aTOMOB BO-
nopona B B-ToJIoKeHUH Ha ruapokcorpynny. [Tukonuasl 1 ux okucnenue. [Ipeacrasie-
HUE 00 MypuHE, MYPUHOBBIX ¥ MUPUMUINHOBBIX OCHOBAHUSX.

JleMoHCTparuu.

1. OcHOBHBIE CBOWCTBA AMUHOB.

2. KauecTBeHHbIE peaKIIUU Ha aHUJIUH.

3. AHUJIMHOBBIE KPACUTEIIH.

4. OOpa31ipl reTepOIMKINYECKUX COSTUHEHUM.

Tema 2.5. BuoJjiornyeckn akTUBHbIE BellleCTBA

Kupsl Kak cliokHbIe 3(UpPHI TIHLIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTu-
TEJIbHBIE U KUBOTHBIE JKHUPBI, UX cOcTaB. PU3NUECKUE CBOMCTBA JKMPOB. XHMHYECKUE
CBOMCTBA KUPOB: TUAPUPOBAHKE, OKUCICHUE. [ UAPOIN3 WM OMBUICHHUE KUPOB KAK CIIO-
c00 MPOMBIIUIEHHOTO TOJIYYEeHHS COJIeH BBICIINX KapOOHOBBIX KHCIOT. ['Maporennsanus
xupoB. [Ipumenenue xupoB. MbuId Kak CONM BBICIINX KapOOHOBBIX KUCIOT. Moroue
CBONCTBA MbLIA.

YraeBoabl. O6mas gopmyna yrieBonoB. Knaccudukanus yrineBogoB. MoHo-,
OJIMTO- U noaucaxapuasl. Gusnyeckre CBOKWCTBA U HAXOXKICHUE YIJIIEBOJOB B IIPUPOJE
(Ha mpumepe TIIOKO3bl U (pyKTO3bl). JIMHEHas U HuKIMYeckas (GOpMbl TIIOKO3bI U
¢dpykro3sl. Dopmynel Oumiepa u Xeyopca. [lonsiTHe 0 TayTOMEpHH KaK BUAEC U30MEPUU
MEXy UUKIMYECKON U JTMHeHHOoW hopMaMu. XUMHUYECKHE CBOIMCTBA TIIOKO3BI: OKHCIIE-
HUE XJIOPHOM MM OPOMHOM BOJIOM, OKMCIEHHE a30THOM KHUCIOTOM, BOCCTAaHOBJIEHHE B
HIECTUATOMHBIM CHOUPT, U30MEpHU3AIUsl, KAaUeCTBEHHbIE PEAKIIMU Ha TIIIOKO3Y (IKCHepu-
MEHTAJIbHBIE J0KA3aTENbCTBA HAJMMYMS aJIbJETMIHON M CHUPTOBBIX I'PyHI B TIJIHOKO3E),
CIHPTOBOE, MOJIOYHOKHCIOE OpokeHue. [ TMKO3UAHBIN THAPOKCHI, €0 Creu(pUIecKre
cBorictBa. [lonstue o rmuko3uaax. [loHsaTHE O IMIOKO3UAAX, NX HAXOXKJIECHUU B IIPUPO/IE.
[Tomyuenne rmoko3bl. PpyKkTo3a Kak u3oMep rioko3sl. Pubosa u gesokcupudosa. [Ipu-
MEHEHHE M OMOJIOTHYecKas posib yrieBoaoB. OKUCIEHHE YTIIEeBOIOB — HCTOYHUK dHEP-
I'MU )KUBBIX OPTaHU3MOB.

Jucaxapuabl. Caxapo3a Kak NpeICTaBUTENIb HEBOCCTAHABIMBAIOIINX JUcCaxapy-
noB. Ctpoenne, pu3nueckne U XMMUYECKHE CBOMCTBA caxapo3bl. | maponus aucaxapu-
noB. IToryyenue caxapa u3 caxapHou cBekibl. [IpumeHnenne caxapossl.



IMoaucaxapuapl. Kpaxmain, rimmKoreH U HEJUTI0I03a KaK OMOIOTHUYECKUE TTOTUMe-
pel. Kpaxman kak cMech aMUJI03bl U aMUJIONIEKTHHA, €ro (pu3ndeckue cBoicTBa. XUMH-
YECKUE CBOICTBA Kpaxmalla: IMApOJIn3, KaueCTBEHHAs] pEeaKlMs C UOJOM U €€ IpUMEHe-
HuUe JuIsi oOOHapyKEHUsl KpaxMaja B MpoAyKTax nuranus. Llemmtonosa: ctpoeHue u pusn-
YyecKue CBOMCcTBA. XMMHUECKHE CBOMCTBA LIEJUTIOJIO3bI: THIPOIU3, 00pa30BaHUE CIOXKHBIX
a¢upos. [Ipumenenne kpaxmana U 1eJUTI0I03bL. [IpakTHUeckoe 3HAYEHHE MOJMcaxapu-
JIOB.

HykiennoBbie kucesotbl. Hykneo3unsl. Hykieoruasl. HykiienHOBbIE KHCTOTBI
Kak mpupoanbie nonumepbl. CoctaB u ctpoenue HykiaenHoBbix kuciaoT (JAHK u PHK).
['Maponn3 HyKJIEMHOBBIX KUCIOT. POib HYKJIEMHOBBIX KUCIIOT B )KM3HEACSITEIBHOCTH Op-
rann3moB. @yuknun JIHK u PHK. KommnemenrapHocTs. I'eHeTHUECKNI KOI.

AMHHOKMCJI0TBI. COCTaB, CTpOEHNE U HOMEHKJIaTypa aMUHOKHUCIOT. ['omomoru-
YECKUW P NpelebHBIX aMUHOKUCTOT. PU3NYEecKue CBOMCTBA MPENEIbHBIX aMUHOKHC-
70T. CrnocoObl MOJMyYEHUs aMUHOKHUCIOT. AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuye-
CKHE COEJIMHEHHS, PAaBHOBECHS B pacTBOpax aMHUHOKHUCIOT. CBOWCTBA aMHUHOKHCIIOT:
KHUCJIOTHBIE U OCHOBHBIE CBOMCTBA W allMWJIMPOBAHWE aMUHOTPYIIIBL, 3TepUPUKALNS; pe-
aKIMM C a30TUCTOM KHUCJIOTON. KauecTBEHHbIE peakMy Ha AMUHOKHCIIOTBI C THIPOKCHU-
nom menu (I1). Crenuduyeckne KauyeCTBEHHBIC PEaKIMM HAa apOMATHYECKHE U TeTepo-
LIUKJINYECKUE aMUHOKHUCIIOTHI ¢ KOHIEHTPUPOBAHHON a30THOM KHUCJIOTOMW, HAa IIUCTEUH C
arieraroM cBuHIa (II). buonornyeckoe 3HaueHue 0-aMUHOKUCIOT. O0JIaCTH IPUMEHEHUS
AMUHOKHCJIOT.

HenTuawl, ux crpoenue. [lentuanas cBsi3b. AMUIHBINA XapakTep MENTUIHON CBS-
3u. CuHTE3 nenTuaoB. ['uaponns nenTuaoB.

Benakn kak npupoanbie 6uonoaumepbl. CoctaB u ctpoeHue 6enkos. [lepBuynas
CTpyKTypa 6enkoB. depMeHTaTUBHBIN THIpoan3 6enkoB. BropuuHas cTpykTypa GenKoB:
a-criipanb, B-cTpykTypa. TpeTHuuHas U 4eTBepTUYHAsl CTPyKTypa OenkoB. [ucynbdum-
HbIe MOCTUKH U MOHHBIE U BaH-/€p-BaabCOBBI (TuaApooOHbIEC) B3aUMOACHCTBUS. XUMU-
YecKue CBOMCTBa OEIKOB: TMIPOJU3, ACHATYypalus, KaueCTBEHHbIE (LIBETHbIE) pEaKluu
Ha Oenku.. buonornueckue GpyHKIMM OEITKOB.

JdemoHcTpanmnu.

1. PactBOpuMOCTB yIJIEBOIOB B BOJIE U ATAHOJIE.

2. O0pa31bl aMUHOKHCIIOT.

JlaGopaTopHble ONBITHI.

1. CBoiicTBa IIIOKO3BI.

2. OnpeneneHne KpaxMalia B MPOAYKTaX MUTAHUS.

3. ’Kupsbl u ux cBOWCTBA.

4. lIBeTHBIE peaKkuu OEITKOB.

IpakTuyeckas padora Ne 7. «'uaposan3 kpaxmaua.

IIpakTnueckas padora Ne 8. «AneHTH(PMKANMSA OPraHNYECKUX BeLIEeCTB).

Tema 2.6. BoicokoMoJIeKyJISIpHBIE COeIMHEHUS

OCHOBHBIE TOHSTHSI BBICOKOMOJIEKYJISIDHBIX COEAMHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, CTeNeHb nojJuMepu3aunn. OCHOBHbIE CITOCOOBI TIOyYEHHUsI BBICOKO-
MOJIEKYJISIPHBIX COEIMHEHMN: peakUuu MOJIMMEpPU3alMi U NoaukoHAeHcanuu. Cononau-
Mepuszanus. CTpoeHue M CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOWCTB HOJUMEPOB OT
cTpoeHust MoJekyn. Knaccudukanus noimMepoB: miacTMacchl (IIACTUKH), J1aCTOMEPDI
(kay4yyku), BOJIOKHA, KOMIO3UThl. COBpEeMEHHbIE MIACTMACCHI (IJIACTUKM) (TTOJTUATUIIEH,
HOJUIPOTHIICH, TOTUCTHPOI, TOTUBUHIIXJIOPH, (PTOPOIIACT, OTMITUICHTEpedTanar,
aKpWI-0yTaJueH-CTUPOJIbHBIN IJIACTHK, MOJIUKapOOHaThl). TepMoniacTUuHble U TEPMO-



peakTuBHBIE TONMMEphl. DeHondopmanbaeruanbie cMoiibl. KOMIO3UTHBIE MaTepHabl.
Bonokna, ux knaccudukanus. [Ipupognsie u xumMuueckue BojiokHA. VIcKycCTBeHHbIE U
CUHTETHUYECKHE BOJIOKHA. [loHATHE O BUCKO3€ M aneTaTHOM BoJiokHE. [lonmmadupHeie u
IIOJIMAMUJHBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA. IIpakTHueckoe HMCIOIb30BaHUE BOJIO-
KOH. Dnactomepsl. [IpupoaHbiii 1 cHHTETHYECKUN KaydyK. Pe3una u 300oHUT. [Ipumene-
HUE MTOJIMMEPOB.

JleMoHCcTpanMu.

1. OGpa3ipl MIaCTUKOB.

2. Konneknusg BOJIOKOH.

3. [lonukoHaeHcaus ATUIEHIJIUKOJISA ¢ TepedTaneBoil KUCIOTOM.

JlabopaTopHble omnbITbl. OTHOIIEHHE CHHTETUYECKUX BOJIOKOH K pPacTBOpam
KHCJIOT U IIEJI0YEH.

IIpakTHyeckas padora Ne 9. «PacnosHaBaHue mIacTMace».

IIpakTHyeckas padora Ne 10. «PacnozHaBaHue BOJTOKOH)

Pa3nen 3. OCHOBBI HEOPraHMYECKOH XUMHHI

Tema 3.1. HemeTasibl

Baxueiimme kiacchl HEOPraHMYECKUX BEIIECTB. DJIEMEHTHI METAJIBI U HEMETAl-
7Bl U UX nosioxkeHue B [lepuoauyeckont cucreme.

Boaopoa. Ilonydenue, pusndeckue u XMMHUYECKHE CBOMCTBA (peakIuu ¢ MeTal-
JamMu ¥ HEMeTallJlaMU, BOCCTAHOBIIEHUE OKCUIOB M cojeil). ['uapuasl. TomnuBHbIE diie-
MEHTHI.

I'anorenbl. O0mias xapakTepUCTUKa 3JIEMEHTOB TNaBHOM moarpynnsl VII rpyn-
npl. OU3NYECKHUE CBOMCTBA MPOCTBIX BEUIECTB. 3AKOHOMEPHOCTH HM3MEHEHUS OKHCIIH-
TEJIbHON AKTUBHOCTH TaJIOTEHOB B COOTBETCTBHUU C MX ITOJIOKEHHWEM B MEPUOANYECKOMN
tabnuue. [Topsok BEITECHEHHSI TaJlOr€HOB U3 PACTBOPOB rajlOr€HHU/I0B.

XJ10p — TOJIy4eHHE B MPOMBIIUICHHOCTH U JIA00paTOPUH, PEAKIIUU C METalIaMU
1 HeMmeTajulamu. B3anmojeicTBue XJjiopa ¢ BOJOM M pacTBopamu mienodyend. Kucimopom-
HbIE COCANHEHUS XJI0pa. [ UITOXJIOPUTBI, XJIOPATHI U NEPXIIOPATHI KAK TUIUYHBIE OKUCIIN-
tenu. OcobeHHocTr xumuu Gropa, 6poma u noaa. Kauecrsennas peakmus Ha noj. I'amo-
I€HOBOJOPOJBI — IIOJy4YEHHUE, KUCIOTHBIE U BOCCTAHOBUTEJIbHBIE CBOUCTBA. XJIOPOBO-
JnopoA. I'anoreHoBoopoAHbIE KUCIOTHI U X conu. ConsHas kucnora u ee conu. Kaue-
CTBEHHBIC PEAKIMU Ha TAJIOr€HUA-UOHBL. [[puMEHEeHNE rajJoreHOB U UX BXKHEMIINX CO-
€IUHECHUM.

DJIeMeHThl MOArpyNnbl Kucjaopoaa. O0mas xapakTeprUCTUKA 3JEMEHTOB IJIaB-
Ho#l moarpynmsl VI rpynnsl. @u3nyeckue CBOMCTBA MPOCTHIX BenlecTB. O30H Kak ajio-
TponHast MoAudukanus kucioponaa. [lomyuenne ozona. O30H Kak okuciautens. [lo3u-
TUBHAas M HETaTMBHAas pOJIb O30HA B OKpyxXkatouieil cpene. CpaBHEHHE CBOWCTB 030HA U
kuciopona. Boga m nmepokcua Boagopoaa Kak BOAOPOJHBIE COEAUHEHHs KUCIOpoAa —
cpaBHEHHE CBOMCTB. Ilepokcu Boiopoia Kak OKACIUTENb U BOCCTaHOBUTEND. [Iepokcu-
el MetaioB. Cepa. Amtotponusi ceppl. Ou3nyeckue U XMMHUYECKHE CBOWMCTBA CEPBI
(B3auMoOAE€CTBHE C METaJUIaMM, KUCJIOPOJOM, BOJAOPOJIOM, pacTBOpaMH WLIEJI0YEH, KHC-
JIOTaMU-OKUCIHUTENAMHU ). B3aumoneiictBrue ceprl ¢ Cyab(UTOM HaTpusi ¢ 0Opa3oBaHUEM
tuocynbdara Hatpus. CepoBOaOPO]T — MOTYyUYCHHE, KUCIOTHBIE U BOCCTAHOBUTEILHBIC
coiictBa. Cynbduasl. CepHUCTHIN ra3 Kak KUCIOTHBIA OKcui. OKUCIUTENbHBIE U BOC-
CTaHOBUTEJIbHBIE CBOMCTBAa CEPHUCTOro rasa. [loiayuyeHne cepHUCTOro rasa B MPOMBIII-
JaeHHocTu U Jnabopatopuun. CepHucras kuciora u ee conu. Cepublii anruapua. CepHas
kuciaora. CBOMCTBA KOHLIEHTPUPOBAHHOM M pa30aBIeHHON cepHOM KHUcIoThl. [leiicTBue
KOHIICHTPHPOBAHHON CEpPHOM KHCIOTHI Ha caxap, METaJljibl, HEMETaJUIbl, CYIb(HIBI.



Tepmuueckas ycTOMUMBOCTh Cyib(haroB. KauecTBeHHas peakuusi Ha CEPHYIO KHUCIOTY U
€€ COJIN.

DJieMeHTbl MOArpynmnbl a3zora. OO0mas XxapakTEpUCTUKA 3JIEMEHTOB TJIABHOU
noarpynmns! V rpynmnsl. @Pu3ndecKkue CBONCTBA IPOCTHIX BELIECTB.

A3ot u ero coenuHeHuss. CTpoeHne MoJeKyibl a3ota. PU3nyecKre U XUMUUECKUE
cBoiicTBa azota. [lomyueHue azora B MpOMBINIIEHHOCTH | Jaboparopuu. Hutpuabl. AM-
MHAK — €ro MoJIydeHHe, PU3NYECKue U XUMUYecKue cBoMcTBa. OCHOBHBIE CBOMICTBA
BOJHBIX PaCTBOPOB aMMHaKa. AMMHAaK Kak BocctaHOBUTeNb. Conu ammoHnus. [loBenenue
coJIel aMMOHUS NIpU HarpeBaHuU. KauecTBeHHas peakuusi Ha UOH aMMOHHUs. [Ipumene-
Hue ammuaka. Okcuibl a3oTa, ux noiaydenue u corctBa. Okcun azota (I). Oxucnenue
okcuna azora (1) kuciaopogom. Jumepusanus okcuna azora (IV). A3oTucras KucjiaoTa u
ee coid. HUTpUTHI Kak OKUCIUTENX M BOCCTAHOBUTENU. A30THasi KUClIOTa — (u3nye-
CKHE U XMMUYECKHUE CBOWCTBA, MOTyYEHHE. A30THAsI KUCIOTA KaK OKUCIHUTENb (OTHOIIE-
HUE a30THOM KUCJIOTHI K METaJlJlaM M HeMeTaJulaM). 3aBUCUMOCTh MPOJIYyKTa BOCCTAHOB-
JIEHUSI a30THOM KHUCJIOTHI OT aKTUBHOCTU METaJlJla MU KOHLEHTPAUUU KUCIOThl. HUTpaTsl,
uX (uU3MYecKue M XUMHUYECKHE CBOWCTBA (OKUCIHMTENbHBIE CBOWCTBA U TEepMHYECKas
YCTOMYHUBOCTH), MPUMEHEHHUE.

®ochop u ero coequnenus. Amnorpornus dochopa. Ouznueckue cBoicTBa (Hoc-
dopa. Xumuueckue cBoicTBa Gocdopa (peakiuu ¢ KHUCIOPOAOM, rajJoreHaMu, MeTaia-
MU, CJOKHBIMU BEIIECTBAMU-OKHUCIUTENAMHU, mieaodyamu). [lomydeHne u npumeHeHue
docdopa. Dochun. Pochunsl. Dochopusiii anruapun. Oprodocdopras u meradoc-
dopHas kucioThl U ux conu. KauecrBennas peakuus Ha oprodocdatsl. Paznoxenue op-
todochopHOi kucioThl. [Ipumenenne GpochopHO KHCIOTH U ee cojiel. buoorndeckas
pouib Gocdartos.

Hoarpynna yriaepoaa. O61as xapakTepuCTUKA 3J€MEHTOB IJIABHOW MOATPYIIIIBI
IV rpynmsr.

VYrnepon. Amnorponust yrieponaa. CpaBHEHHE CTPOSHUSI U CBOMCTB rpaduTa u an-
Mmaza. OymiepeH kak HoBasi MOJIEKyJgpHas ¢popMa yriepoja. Yrojib: XUMUYECKHE CBOM-
CTBa, ojyueHue u npumeHenue yris. Kapounsl. ['maponus kapbuna kanelius u kapouaa
amomMuHus. KapOuapl mepexoJHbIX METaJUIOB (3Kele3a, Xpoma U Jip.) Kak CBEPXIPOYHbIE
Marepuaibl. CHHTE3-Ta3 KaK OCHOBAa COBPEMEHHOW MPOMBIIIIEHHOCTH. OKCUIBI yriepo-
na. Yronb M yrapHblii ra3 Kak BOCCTaHOBUTENM. Peakuus yrapHoOro rasa ¢ pacrjaBaMu
menouerd. Cunre3 ¢opmuaroB. OOpazoBaHHe yrapHOTO rasa Mpu HEMOJHOM CTOPaHUU
yriid. buonoruyeckoe nencrsue yrapHoro rasa. [lonydeHue u npuMeHEHUE yrapHOro ra-
3a. YTJICKUCTBIN ra3: MOoJyuyeHHe, XUMUUYECKHE CBOMCTBA (B3aMMOJICHCTBUE YTICKUCIIOTO
raza ¢ BOJOM, IIeJ0YaMy, MarHueM, NepoKCUIaMi METaJUIOB). YTOJbHAsA KUCIOTAa U €€
comu. KapOoHaTsl U rujpokapOOHATHI: X TOBEIECHUE NpU HarpeBaHuu. KauecTBeHHas
peakius Ha KapOOHAT-HOH.

Kpemuuii. ®usznyeckre M XMMHYECKHE CBOWCTBA KpeMHHs. Peakuuu c¢ yriew,
KHCJIOPOJIOM, XJIOPOM, MarHueM, pacTBOpamu Iejoueid, cepoBoaopoom. Cuinan — BoO-
nopoaHoe coenuHenre kpeMuus. Cumunuasl. [lonydenue u npumeHeHue kpemaus. Ok-
cua kpemuus (IV), ero crpoenue, ¢puznyeckue M XUMHUYECKHE CBOWCTBA, 3HAUCHHE B
npupojie U npuMmeHeHue. KpemHueBbie KUCIOTH U UX coiu. ['maponu3 cunukaroB. Cu-
JMKATHbIE MUHEPAJIbl — OCHOBA 3€MHOM KOPbI. AJTFOMOCUIUKATBHI.

bop.

Baaropoanbie (MuHepTHBIE) Ta3bl. OO0mIas XapakTepUCTUKA AJIEMEHTOB TJIaBHOM
noarpynnsl VIII rpynmel. OcobeHHOCTH XMMHUYECKHX CBOMCTB. [IprMeHeHue Oyaropoa-
HBIX Ta30B.



JdeMoHcTpanum.
1. 'openue Bomopoa.
2. [lonmyuenue xsopa
(ombIT B mpoOuUpKe).
3. OxuciauTenbHbIE CBOMCTBA paCTBOPA TMIIOXJIOPUTA HATPUSL.
. OnBITEI ¢ OPOMHOM BOJIOH.
. [lmaBneHne cepsl.
. 'opeHue cepsl B kuciopoe.
. BzaumoperncTBue xeie3a ¢ Cepou.
. 'openne cepoBonopona.
9. Ocaxnenue cynbPuIoB.
10. CBolicTBa CEpHUCTOTO rasa.
11. [JelicTBUE KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI HA MEJIb M Caxapo3y.
12. PacTBOpeHre aMMHaKa B BOJIE.
13. OcHOBHBIE CBOICTBA PaCTBOPa aMMHUAKA.
14. Karanutuueckoe OKUCICHUE aMMHUaKa.
15. Ilonyuenue okcuna azota (II) u ero okucineHnue Ha BO3ayXe.
16. JleiicTBHE a30THOM KUCIOTHI HA ME/Ib.
17. Topenue docdopa B KHUCIOpOJIE.
18. IlpeBpamienue kpacHoro ¢ochopa B Oenblil U €ro CBEYCHHE B TEMHOTE.
19. BzaumopeiictBrue GpochopHOro aHTUIPUIA C BOJOM.
20. O6pasupl rpadura, anmasza, KPeMHHUS.
21. 'openue yrapsoro rasa.
22. TymieHue 1aMeHu yrieKUCIIbIM Fa30M.
23. Paznoxenue MpaMopa.
JlaGopaTopHble ONBITHI.
. [lonyueHue xji0pa u U3y4eHue ero CBOMCTB.
. CBoiicTBa xJI0pcoJepKalux 0ToennBaTesnei.
. CBoiicTBa Opoma, HOJIa U UX COJIEH.
. I3y4yeHune cBOMCTB CEPHOM KHUCIIOTHI U €€ COJIEH.
. I3ydeHne cBOMCTB BOJHOIO pacTBOPa aMMHaKA.
. CBoiCTBa CcONEl aMMOHUS.
. KauecTBenHnas peaxius Ha kKapOOHAT-HOH.
. UctibiTaHue pacTBOpa CUIMKaTa HATPUSL UHAUKATOPOM.
. O3HakoMJIeHHE ¢ 00pa3liaMy MPUPOJTHBIX CUITUKATOB.
IIpakTHyeckas padora Ne 1. JkcnepuMeHTaIbHOE pellleHUe 3a4a4 M0 TeMme
«I'asoreHbn.
IIpakTHyeckas padora Ne 2. JkcnepuMeHTAIbHOE pellleHUe 3a4a4 M0 TeMe
«XaJIbKOTeHbI».
IIpakTtuyeckasn padora Ne 3. «Ilosyyenme amMmMmaka M HU3yYeHHE ero
CBOMCTB».
IIpakTnueckasi padora Ne 4. DkcnepuMeHTAIbHOE pellleHHe 3a1a4 10 TeMme
«JIeMeHTBI MOATPYNIbI 230Ta».
Tema 3.2. MeTajuibl
OO61mmii 0030p 3J1IeMeHTOB — MeTaJJI0B. CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB.
DJIEKTPOXUMUYECKUI PsIi HANPSHKEHUM MeTauioB. MeTalmmyeckue KpUCTaNIMYeCKUe
pemrerku. CrutaBel. XapaKTepuCTUKa HauOoJee W3BECTHRIX CIUTaBoB. [lomydenne u npu-
MEHEHHE METaJLIOB.
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lenounbie MeTaibl. O0mIas XapaKTEPUCTUKA 3JIEMEHTOB TVIABHOW MOJATPYIIIbI
I rpynmner. CBoiicTBa LIETOYHBIX METaUIOB. Pacrno3HaBaHWe KaTUOHOB JIMTUSA, HATPUS U
kanms. HaTtpuii u Kanuii — OpeACcTaBUTENM IIEIOYHBIX METAUIOB. XapaKTEpHBIE pPeak-
MU HaTpud U Kanud. [lomydenne menoyHsix MeTaiioB. OKCUIBI U IEPOKCUIBI HATPUS U
kanua. CoequHenust Hatpus U Kanus. Conu HaTpusd, Kanus, UX 3HAYEHUE B MPUPOJE U
JKU3HM denoBeka. Cola v eIKUi HaTp — BaKHEWIINE COEUHEHNS HATPHUS.

Bepunanii, Mmarumii, mejiouHo3emMebHble MeTawIbl. OOIIas XapaKTepucTHKa
3JIEMEHTOB TJIaBHOW moArpynnel Il rpymnmsel. bepwiuinii, MarHui, EI0YHO3E€MEIbHBIE
MeTaiibl. AMGOTEpHOCTh OKCUAA U ruApokcuna Oepwiins. Okpacka TUIAMEHU COJISIMU
[IEJIOYHO3EMENIbHBIX METa/UIOB. Maruuili U KaJiblMii, X o0lIas XapakKTepUCTUKa Ha OC-
HOBE nosiokeHus B Ilepuonnueckoit cucreme anementoB . 1. MenneneeBa u crpoeHus
aToMoB. [lonyuenue, ¢puznueckue U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE MAarHusl, Kallb-
U 1 ux coenuHeHuil. Coau MarHusi M KajblUs, X 3HAYEHUE B IPUPOJE U KU3HU YEJO-
BeKa. JKecTKoCTh BO/IBI M CIIOCOOBI €€ YCTPaHEHHUS.

AmoMunuii. PactipocTpaHeHHOCTh B NMPUPOJE, GU3NUECKUE U XUMUYECKUE CBOU-
cTBa (OTHOIIIEHUE K KHCIOPOY, TaJIOTeHaM, pacTBOpaM KUCJIOT U IIeNI0Ye, alroMoTep-
mus). [IpousBoacto amomunud. [Ipumenenue amomuHus. AM(POTEpHOCTH OKCHIA U
rugpokcuaa antomunus. Conu amomunaus. [loHOE pas3nokeHue BOIOW COJIEH aTtOMUHUS
CO cIa0bIMU JIBYXOCHOBHBIMH KHCJIOTaMHU. AJIOMUHATHI B TBEPJOM BHJIE U B PACTBOpE.
KoMIuiekcHble COeTMHEHHS AITFOMUHUS.

O.10B0O 1 cBHHEI.

Metaniabl mo6oYHbIX moarpynmn. OOmas xapakTepucTUKa MEPEeXOAHbIX MeTall-
noB [—VIII rpynn. OcoGeHHOCTH CTPOCHUS ATOMOB MEPEXOAHBIX MeTaioB. Obmue du-
3UYECKUE U XUMHYECKHE CBOMCTBA. [[pruMeHeHre MeTaioB.

XpoMm. Ouznyeckue cBocTBa XxpoMa. XMMHUYECKHE CBOMCTBA XpoMa (OTHOIICHHE
K BOASHOMY Mapy, KUCIOPOY, XJIOPY, pacTBopaMm KucioT). [lonyuyeHne u npuMmeHeHue
xpoMa. CoenuHeHHusl Xxpoma. M3MeHeHne OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX U KUCIIOT-
HO-OCHOBHBIX CBOWCTB OKCHJIOB M THJIPOKCHUJOB XpOMa C POCTOM CTENEHU OKHCIICHUS.
AmpoTtepHbie cBoiicTBa okcuaa u ruapokcuaa xpoma (I11). Oxucnenue coneid xpoma (I11)
B XpoMmaThl. B3anmMHbIe Iepexo/ibl XpOMaTOB U AUXPOMATOB. XpOMAaThl U AUXPOMATHI KaK
OKHCIIMTEIH.

Mapranen. Ousnueckre CBONCTBAa MapraHiia. XMMUYECKUE CBOWMCTBA Maprasiia
(oTHOIIEHUE K KUCIOPOJY, XJI0pY, pacTBopaM KucioT). [loayueHne u npuMeHeHne Map-
ranna. Oxcua mapranua (IV) kak okucnurens u karanusatop. Ilepmanranar kanus Kak
OKHCJIUTENb.

Kene3zo. Haxoxaenue B npupoje. 3HaUeHHUE >Kejie3a JJig OpraHu3Ma YeJoBeKa.
duznyecKkrue CBOMCTBA KeJle3a. XMMHUYECKUE CBOMCTBA Keje3a (B3auMOJICUCTBUE C KHC-
JIOPOJOM, XJIOPOM, CEPOM, YIiieM, BOJIOM, KUCIIOTaMH, pacTBOpamMu cosieil). CriiaBbl jke-
ne3a ¢ yriepoaoM. [lonyueHne u npuMeHeHue Kenesa.

Coennnennst xese3a. CpaBHEHHE KHUCIOTHO-OCHOBHBIX U  OKHCIIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX CBOMCTB ruapokcuaa xenesa (II) u rugpokcuna xenesa (III). Conu
xenesa (IT) u sxenesa (III). Metoas! mepeBoaa coneit sxenesa (II) B comu xenesa (1) u
obpatHo. [TonHoe pasnoxeHue Bozaow comeit xxenesa (I11) co ciabbiMu TBYXOCHOBHBIMU
kucinotaMu. OKUCIUTENbHBIE CBOWCTBA coeauHenuit xenesa (III) B peakuusix ¢ Boccra-
HOBUTENIAIMH (MOJUAOM, CEpPOBOJOPOJIOM U Menblo). llnaHuaHble KOMILIEKCHI JKele3a.
KauectBennsie peakuuu Ha noHbl xkene3a (1) u (II1). @epputsl, Ux MoaydyeHUe U MpuMe-
HEHHUE.

Meab. Haxoxnenne B mpupone. buonorndeckas posib. Ousznueckre u XumMuye-



CKHE CBOWCTBa (B3aUMOJIEUCTBHE C KHCIOPOJOM, XJIOPOM, CEPOH, KHUCIOTaMU-
OKHCTUTENIMHU, XJaopuaom sxenesa (I11)). BzaumoneiictBue Meau ¢ KOHIICHTPUPOBAHHBI-
MU COJISTHOM, OPOMOBOJIOPOJHON UM MOJOBOAOPOJAHON KUCIOTaMU 0€3 JoCTyIa BO3yXa.
[Tonyuenue u npumenenne meau. Oxcua u rugpokcus meau (I11). Conu meau (II). Men-
HbeIi Kymopoc. Ammuakatel Meau (I) u meau (I1). Ilonyuenne oxkcmma menu (I) Boccra-
HoBJIeHHEeM ruapokcuaa meau (I1) riroko3oi. [Tonyyenue xnopuaa u noauaa meau (1).

Cepeopo. Ouznueckre U XUMHUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C CEPOBOIOPO-
JIOM B MPUCYTCTBUH KUCJIOPOJIa, KUCIOTaMU-OKUCIUTe sIMu). OcaxieHue okcuia cepeo-
pa mpu IelcTBUU IIENIOUM Ha coilu cepebpa. AMMmuakaTel cepedpa kak okuciurenu. Ka-
YECTBEHHAs peakiys Ha HOHBI cepedpa. [Ipumenenue cepedpa.

30510T0. PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBHUE C XJIOPOM, «Ilap-
CKOM BOJIKOI»). 3070TOXI0pOoBOAOpOaHAs kKucioTa. ['mapokcua 3omota (I11). Komrmekcs
30510Ta. CriocoOBI BBIJIEICHUS 30JI0Ta U3 30JI0TOHOCHOM Moposl. [IpuMenenue 3o0moTa.

Hunk. Ousznueckue ¥ XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C TaJIOT€HAMHU,
KHUCIIOPOJIOM, CEpOM, BOJIOM, pacTBOpaMU KUCIOT U Imenoueit). [lomydenue u nmpumene-
HUe IIMHKa. AMGOTEpHOCTh OKCHJIA U THUIPOKCH/Ia IMHKA. BaskHel e comu 1uHKa.

PryTh.

JdeMoHcTpanum.

1. Komnekusa MeTaios.

2. Konnekiust MUHEpasIoB U PY/I.

3. Komnexuus «Xene30 u ero criaBb».

4. OxpammBaHue IJIAMEHH COJISIMH IIEJIOYHBIX U IIEJIOYHO3EMETbHBIX METAJIIOB.

5. B3aumopencTBre HaTpus C BOJOM.

6. B3aumopelicTBre Kaablius ¢ BOJOM.

7. Komneknusa « AJTFOMUHUAN.

8. [InaBneHue aTtOMUHUS.

9. BzaumojielicTBUE aTFOMUHHUS CO LIEJI0YbIO.

10. Amromorepmus.

11. BzaumopelicTBHe Xpoma ¢ COJITHON KHCJIOTON 0e3 JoCTyIa BO3ayXa.

12. Ocaxnenue ruapokcuaa xpoma (1) u okucnenue ero nepokcuaoM BOAOPOAA.

13. Pa3noxeHne quxpoMara aMMOHHUS.

14. Paznoxenne nepokcuaa BOAOPOa Mo AEUCTBUEM TMOKCH]Ia MapraHIa.

15. Ocaxnenue ruapokcuaa xxenesa (II) u okucineHnue ero Ha Bo3ayxe.

16. Boigenenue cepeOpa 13 ero cojeil 1eiCTBHEM MEIH.

JlabopaTopHbIe ONBITHI.

1. OxpamrBaHue MJIaMEeHU COSMHEHUSIMU MIEJIOYHBIX METAJIJIOB.

2. O3HaKOMIIEHHE C MUHEpPAJlaMU U BAKHEUIIMMU COCIUHEHUSIMU LIEIOYHBIX Me-
TaJIoB.

3. CBoiicTBa COEIMHEHNH HIETOYHBIX METAIJIOB.

4. Okpacka MmiIaMeHu COJISIMH I1eI0YHO3EMENbHBIX METAIIIOB.

14. CBolicTBa MarHus U €ro COSIUHEHUH.

15. CBolicTBa cOeJUHEHNN KaIbIHA.

16. J)KecTKOCTb BOJHI.

17. CBoiicTBa antOMUHUSL.

18. CBolicTBa COENMHEHUN ATTFOMUHUA.

19. CBoiicTBa 0710Ba, CBUHIIA U UX COCJIUHCHUM.

20. CpoiicTBa COEAMHEHU XpOMA.

21. CpoiicTBa MapraHiia v €ro COeJJMHEHUM.



22. 3y4yeHre MUHEpAJIOB JKeje3a.

23. CBoiicTBa kemne3a.

24. CBoiicTBa MeH, €€ CIUIAaBOB M COCTUHCHUH.

25. CBoiicTBa IIMHKA U €TI0 COEIUHEHUN.

IIpakTnueckasi padora Ne 5. JkcnepuMeHTAIbHOE pelleHMe 3a1a4 MO0 TeMme
«MeTasJibl IVIABHBIX MOATPYIII».

IIpakTuyeckas padora Ne 6. «IlosryueHrne MeTHOr0 Kynmopoca.

IpakTHyeckass padora Ne 7. JkcnepuMeHTAIbHOE pellieHHE 3a1a4 M0 TeMe
«MeTtaibl HO0OYHBIX MOATPYIIID».

IpakTnyeckas padora Ne 8 «Ilosyyenue coiu Mopay.

Pa3nen 4. TeopeTruyeckne 0CHOBbI XUMHUH

Tema 4.1. CTpoeHnue BemecTBa

Crtpoenne atoma. Hyknuael. M3otonel. Tumsl pagnoakTuBHOro pacnaja. TepMo-
AIEpHBIA CUHTE3. SnepHble peakunu. [I[puMeHeHne paguoHyKIHIOB B MeIUIIMHE. MeTon
MEUYEHBIX aTOMOB.

CoBpemeHHasi MojAe/ib CTpoeHMs: aToMa. KopmycKyJsipHOBOJIHOBBIE CBOWMCTBA
anekTpoHa. KBanToBble umcna. ATomHas opOutanb. PacnpeneneHue 31€KTPOHOB IO
HSHEPreTUYECKUM YPOBHSAM B COOTBETCTBHM C MPUHIIMIIOM HAUMEHBIIEH SHEPTUU, IPaBU-
gom XyHaa u npuHiunoMm llaymu. OcoOEHHOCTH CTpOEHUS SHEPTreTUYECKUX YpPOBHEH
aToMOB d-371eMEeHTOB. DNeKTpoHHas KoHpurypauus atoma. Kiaccudukamus xummde-
CKHX DJIEMEHTOB (s-, p-, d-, f-311eMeHnThI). DNeKTpOoHHbIE KOHPUTYpPALUU TOJI0KUTEIbHBIX
U OTpULIATEIbHBIX HOHOB. OCHOBHOE M BO30YKIEHHBIE COCTOSIHUS aTOMOB. BajeHTHbIE
DJIEKTPOHBL.

[Tepnognueckuii 3axkoH. OpMyIHpPOBKa 3aKOHA B CBETE COBPEMEHHBIX MPEACTaB-
JIEHU O CTpOEHUH aToMa. MUpoBO33peHUECKOe U HayyHOoe 3HaueHue llepuoanueckoro
3akoHa /. 1. MenpaeneeBa. Paguyc aroma. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MpO-
CTBIX BEILECTB, BOAOPOIHBIX COCANHEHUN, BBICIINX OKCUAOB U THAPOKCUIOB B IIEPHOIAX
U Tpynnax. JJIeKTPOOTPULIATEIbHOCTb.

XuMnueckasi ¢Bsi3b. DJIEKTPOHHAs MPUPOJIA XUMHUECKON CBs3U. Buapl xummnue-
ckoii cBsi3u. KoBasieHTHas1 CBSI3b M €€ XapaKTepUCTUKH (PHEPTHUsl CBSI3U, JIJIMHA CBSI3H, Ba-
JICHTHBIA YTOJI, KPaTHOCTh CBSI3U, MOJSPHOCTb, MOJIApU3yeMocTh). KoBaneHTHas Hemno-
JsipHAs U noJisipHasi cBsizb. OOMEHHBIA U IOHOPHO-AKIENTOPHBIM MEeXaHU3MbI 00pa3oBa-
HUSI KOBAJIEHTHOM MOJSPHOM cBs3U. I eomeTpus moiiekynsl. MloHHas cBA3b. Meraunue-
CKas cBsA3b. BogopoaHas CBSA3b M €€ BIMSHUE HA CBOMCTBA BELIECTBA. MeEXMOIEKyYIsIp-
HbIE B3aUMOJICHCTBUS.

CtpoeHue TBEpABIX TEN: KPUCTALTMYECKHE M amopdHbIe BelecTBa. THIBI KpH-
CTAJUIMYECKUX PEIIETOK: aTOMHasi, MOJIEKYJIIpHasi, MOHHAs, MeTainyeckas. [lonsitue 06
AIIEMEHTApHON suelike. 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEILECTBA OT TUIA KPUCTAJI-
andeckoi pemietku. [Ipuunnbl MHOrooOpasus BeuiecTB. CoBpeMEHHbBIE MPEACTABICHUS O
CTPOEHUU TBEPJIBIX, KHUJIKUX U TA3000pPa3HBIX BEIIECTB.

JdeMoHcTpanuu.

1. Moaenu mMoneKky.

2. Kpucrannuieckue pemeTKy.

Tema 4.2. OcHOBHbBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX PeaKui

JHepreTHKa XMMHYECKHX peakuuid. TermoBoil 3ppeKkT XuMHUUYECKOW peaKIlvH.
DHIOTEPMUYECKHE U IK30TEPMUYECKHE peakiuuu. TepmMoxuMmuueckue ypaBHeHus. Ter-
Jota oOpa3oBaHMs BellecTBa. 3akoH ['ecca u cieacTBus U3 Hero. DHeprus cBs3u. [IoHs-
THe 00 3HTponuu. Bropoil 3akoH TepmoanHamuku. @opmyia bonbumana. Dueprus ['uo-



0ca 1 KpUTEPHUH CaMONPOU3BOJIILHOCTH XUMHYECKON PEeaKIIUU.

CkopocTh XMMHYECKHX PpeaKIuii, ee 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB:
MPUPOABl PEATUPYIOIINUX BEIIECTB, KOHUECHTPALIMU PEATHPYIOIIUX BEMIECTB, TEMIIEPATY-
pBI, HAJIM4MUs KaTaau3aTopa, IUIOLAAU MOBEPXHOCTU PEarupyrolmux BemecTs. Peaknnn
TOMOTEHHBIE U TeTeporeHHbIe. 3aKoH AeicTByromux macc. IlpaBuino Bant-I'odda. Ilo-
HsITHE 00 PHEPTUU aKTUBALIMU U 00 SHEpreTuyeckoM npoduie peakuun. Karanuzaropsl u
KaTtaan3. AKTUBHOCTB U CEJIEKTUBHOCTH KaTajn3aTopa. Poip karain3aTopoB B IPUPOAE U
MPOMBIIITIEHHOM Mpou3BoAcTBe. DepMEHTHI Kak OUOJIOTHYECKHe KaTalu3aTOPhl.

Oopatumbie peaknun. Xumuyeckoe paBHoBecue. KoHCTaHTa paBHOBECHS.
[Tpunuun Jle larense. PaBHOBECHBIE COCTOSIHUS: YCTOMYHUBOE, HEYCTOMUYUBOE, Oe3pa3-
anyHoe. CMenieHne XUMHUYECKOrO0 PaBHOBECHUS MOJ JEHCTBUEM pa3IUYHbBIX (PaKTOPOB:
KOHLIGHTPAllUW PEareHTOB WM IMPONYKTOB pEaKIMH, JaBJICHHs, TeMmneparypsl. Pomib
CMEILEHUS PABHOBECHS B TEXHOJIOTMYECKUX TpOIIeccax.

Peakuuu B pacTtBopax 3jeKTpouTOB. MloHHOE npounsBeneHne Boael. Bomopo-
HbIM mokasatenb (pH) pactBopa. Pacuer pH pacTBOpOB CHIIBHBIX KHCJIOT M IIEIOYECH.
KoncTanTsl qucconuanuu ciaadbIx 371eKTPOIUTOB.

I'anbBaHu4veckmii 3jaeMeHT (Ha npumMepe sneMenTta lanusms). XuMu4yeckue uc-
TOYHUKM TOKA: TaJbBaHUYECKUE DJIEMEHTHI, aKKyMYJSATOPbl W TOIUIUBHBIE 3JIEMEHTHI.
DJIEKTPOXUMUYECKUI psAll HANPSLDKEHUH (AaKTUBHOCTH) METAJUIOB (psAl CTaHAAPTHBIX
AIIEKTPOJIHBIX MOTEHIUAJIOB).

JIEKTPOJIN3 PACIIaBOB U BOJHBIX PACTBOPOB 3JEKTPOJIUTOB (KUCIIOT, IIeI0o4el U
couieif). 3aKoHbI AeKTposn3a. [IpakTuyeckoe NprUMEHEHNE IEKTPOIIN3a ISl OTyYECHUS
LIEJIOYHBIX, IIETOYHO3EMEIBHBIX METAJIJIOB U AJIIOMUHMUSL.

Koppo3zus MetamioB: crnocoObl 3alIUTh METAJIJIOB OT KOPPO3UU.

JdemoHcTpanmuu.

1. Dx30TepMUUECKUE U IHAOTEPMUUYECKIE XUMUYECKUE PEAKIINH.

2. TenioBble ABJIEHUS MPU PACTBOPEHUU CEPHOM KHMCIOTHI U aMMHAYHOW CEJIUT-
pHL.

3. 3aBUCUMOCTh CKOPOCTH PEaKLUUHU OT MPUPOJIbI BEIIECTB HA NMPUMEPE B3aUMO-
JICUCTBUSI PAaCTBOPOB PA3JIUYHBIX KHCJIOT OJMHAKOBOW KOHIIEHTPAUHMHU C OAWHAKOBBIMH
KyCOYKaMH (TpaHyJiaMH) ITMHKA M OJMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (Mardus,
LMHKA, JKeJle3a) C paCTBOPOM COJISTHOM KHUCIIOTBHI.

4. B3aumoJieliCTBUE pPaCTBOPOB CEPHON KHUCIOTHI C PacTBOpaMU THOCYIbdaTa
HaTpUsl pa3JINnyHON KOHUEHTPALMU U TEMIIEPATYPHI.

5. 3aBucuUMOCTb MOJIOKEHUs paBHOBecus B cucteme 2NO, < N,O,4 oT Temneparty-
PBL.

JlaGopaTopHble ONBITHI.

1. Katanutnueckoe pa3ioxeHHue NepoKCcuaa BOJIOPOIa.

IIpakTnuyeckasi padora Ne 9. «CkopocTh XMMHYECKHX peakuuii. XuMu4yeckoe
pPaBHOBecHE».

Paznen 5. Xumus v Ku3Hb

5.1. Xumnueckasi TEXHOJIOT U

OcHOBHbIC NPUHUMIBI XMMH4YECKOH TexHoJsornu. OOmye mnpeacTaBieHUs O
MPOMBIIIJIEHHBIX CIIOCO0aX MOIYYCHHSI XUMUYECKUX BEIIECTB.

IIpou3BoaACTBO CepHOM KHUCJIO0THI KOHTAKTHBIM CIOCO00M. XUMHU3M IpoIiecca.
ChIpbe I IPOM3BOACTBA CEPHOM KUCIOTHL. TexHonormyeckas cxema Ipolecca, Ipo-
IIECChI ¥ ammnaparbl. MeXaHu3M KaTaIUTHYECKOTo AecTBUsA okcuaa BaHaaus (V).

IIpousBoacTBo ammuaka. Xumu3M npoiecca. OrmnpeneneHue ONTUMAaTbHBIX



YCJIOBUI MpOBeIeHUs peakiuu. [IpuHIuI HUPKYISALIUA U €r0 peaau3alus B TEXHOJIOTU-
YECKOU CXEMe.

Meraanyprus. Yepnasa mertamryprus. lIpounsBoncTtso yyryna. [[omeHHBIN Ipo-
1ecc (ChIphe, YCTPOMCTBO JIOMEHHOM Meuu, XuMu3M mporecca). [IponsBoacTBo ctanu B
MapTEHOBCKOW meuu. [Ipon3BOACTBO CTanM B KUCIOPOAHOM KOHBEPTEPE U B DJIEKTPOIIE-
yax. [Ipsimoii MeTo nostydeHus xene3a u3 pyasl. L{BeTHas Metammyprusi.

Oprannyeckuii cuHTe3. [IpomblnuieHHas opranuyeckas Xxumus. OCHOBHOW H
TOHKUHN opraHudeckuil cuHTe3. Hambosnee KpynmHOTOHHAKHBIE TIPOU3BOJICTBA OpraHUYe-
ckux coeauHenui. I[IpousBonacTtBo Meranoina. [loidyueHue ykcycHOM KUCIOTHI U (op-
Manpaeruaa u3 meranona. [lomyyenue anerata uemttoiao3bl. Colpbe 71 OPraHUYECKOM
npoMbliieHHocT. [Ipobnema O0TX010B M MOOOYHBIX MPOAYKTOB. CHHTE3bI HAa OCHOBE
CUHTE3rasa.

5.2. XumMus 4 IKOJIOTHs

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPellbl U €r0 MOCIEACTBUSA. DKOJIOTHUS U
npo0sieMa OXpaHbl OKPY>KaIOIIel Cpelibl. «3eJIeHas XUMHUS.

JdemoHcTpauuu.

1. Ceipbe 115t TPOU3BOACTBA CEPHOM KUCIIOTHI.

2. Mogenp KAISIIEro Clos.

3. Kenesnas pyaa.

4. OOpa3Isl CIIaBOB Kele3a.

5.3. Xumus 4 310poBbe

Xumus nuiu. Kupsl, 6enku, yriieBojbl, BUTAMUHBI, ()epMEHTHI. ParmonansHoe
nutanue. [Tumesple qo6aBku. ITumieBble 100aBKH, UX KiaccuduUKaIus. 3anpeiieHHbIe U
paspelieHHbIe uieBbie 700aBKu. OCHOBHI MUIIEBON XUMUHU.

Xumusi B meaquuuue. [lonstue o papmarieBTuueckoil XUMUU U (papMaKOIOTHU.
Paszpabotka nekapctB. JlekapcTBeHHbIE cpencTBa, UX kinaccudukamnus. [I[poTuBoMuKkpoo-
HBIE Cpe/cTBa (Cylb(aHMIaMUIHBIE TIperapaThl 1 aHTUOMOTUKH). AHANBIETHKU (aCIU-
pHH, aHAJIBIHH, MapaleTaMoil, HAPKOTUUECKUEe aHaNbreTuku). Bsoxymme cpeactsa. [po-
OJIeMBbl, CBSI3aHHBIE C PUMEHEHNEM JIEKAPCTBEHHBIX MpernapaToB. BpeaHble MPUBBIUKHA U
bakTophl, pa3pylIaoIIre 370pOBhe (M30BITOUHOE OTPEOIECHUE KUPHOUM MTUIIH, KYpEHHE,
yHnoTpeOIeHUE aTKOT0JIsl, HAPKOMAHMS).

5.4. Xumus B NOBCEIHEBHOM KU3HHU

KocMmernueckue u nmapgromepusie cpenctsa. berroBas xumus. [lonstiue o moBepx-
HOCTHO-aKTUBHBIX BelliecTBax. MoOIOIMe U YUCTSAIIHE cpeactBa. OTOenuBaronye cpei-
ctBa. [IpaBuia GezomnacHoOl pabOTHI C €IKUMH, TOPIOYMMH U TOKCUYHBIMHU BEIIECTBaMH,
cpencTBaMu OBITOBOI XUMUMU.

IMpakTnyeckas padora Ne 10. «Kpamenue Tkanein»

5.5. Xumus B CTPOUTEJILCTBE

I'unc. U3Becth. Ilement, 6eton. Kneu. [Togbop onTumanbHBIX CTPOUTEIBHBIX Ma-
TEPUAJTIOB B MPAKTUUECKOU IEATEIbHOCTH YEJIOBEKA.

5.6. Xumus B ceJIbCKOM XO03s1iicTBe

MuHepanbsHbIe U opraHudeckue ynoopenus. Cpenctna 3amuThl pactenuil. [lectu-
Ul MHCEKTULIUIBI, TePOUTIUIBI U QYHTULIUIBL. PerenieHTsl.

5.7. Heopranuyeckue MaTepHuaJibl

Crexno, ero Buzbl. CUIMKaTHAsI IPOMBIIUICHHOCTb. TpaJulIMOHHBIE U COBPEMEH-
Hble Kepamuyeckue marepuanbl. CepxmpoBoasmas kepamuka. IloHstue o kepmerax,
Marepuaiax ¢ BbICOKOU TBEPIOCTHIO.

5.8. Xumusi B COBpeMeHHOM Hayke



MeTo0/10/10rUsl HAYYHOT'0 HCCAeA0BAHUA. MeToIbl HAYYHOTO TO3HAHMS B XUMUHU.
CyObekT u 00beKT HayuyHoro mo3HaHus. [locranoBka mpobiemsl. Coop nHpoOpManmu 1
HakoryieHue ¢akTtoB. ['Mmore3a M ee 3IKCIEepUMEHTAlIbHAs MpoBepKa. TeopeTudyeckoe
00BSICHEHUE TOJNYYEHHBIX pe3yabTaToB. UHAYKIMS U AenyKuus. DKCIepuMeHTaIbHas
MPOBEPKA MOJIYYCHHBIX TEOPETHUECKHUX BBIBOJIOB C IEJIbIO PACIIPOCTPAHEHUS UX Ha Ooliee
HMIUPOKUN KPYr OOBEKTOB. XUMHUYECKHI aHAW3, CHHTE3, MOJICIUPOBAHNE XUMHUYECKHX
MIPOIIECCOB U SIBJICHUHM KaK METOJa Hay4YHOro Mo3HaHus. HaHOCTpyKTypHI.

BBeeHne B NpOeKTHYIO AeATeNAbHOCTb. [IpoekT. TUIBI U BUIBI IPOEKTOB, dTa-
bl peanu3anuu npoekra. OcoOeHHOCTH pa3paboTKH MPOEKTOB (ITOCTAaHOBKA LeJiei, oI-
00p MeToauK, paboTa ¢ JTUTEPaTypHBIMU MUCTOYHUKAMHU, ODOPMIICHUE U 3alIUTa MPOEK-
Ta).

HUcrounukn xumuveckoi mupopmanuu. [Tonck xumudeckoil nHGOpMAIUU TIO
Ha3BaHUM, UJIEHTU(DUKATOPAM, CTPYKTYpHBIM popmynam. Pabora ¢ 6a3amu 1aHHBIX.

JdeMoHcTpanum.

1. [TumeBsie KpacuTENH.

2. Kpaiienue TkaHew.

3. OrOenuBaHue TKAHEH.

4. Konnekuus CpeICTB 3aIUThl PACTEHUM.

5. Kepamuueckue matepuasbl.

6. LIBeTHBIC CTEKIIA.

7. Ilpumepsbl pabOThI ¢ XUMUUYECKUMU 0a3amMu JaHHBIX.

JlaGopaTopHble ONBITHI.

1. 3HaKOMCTBO C MOIOILIUMH CPEJCTBAMM.

2. Knen.

3. 3HaKOMCTBO C MUHEPAIbHBIMH YJJOOPEHUSIMU U U3yUEHUE UX CBOUCTB.



TemaTnueckoe IVIAHUPOBAHHE C YUYE€ETOM paﬁoqeﬁ nporpamMmmMmsbl BOCIIMTAHUA
C YKazaHuEM KoJInYeCcTBa 4aCoB, 0OTBOJAMMBIX HA OCBOCHHUE Ka)KIIOﬁ TEMbI

Ocnosnvle Hanpae-

Konuue- Meponpuamus
Ne | Temamuueckue . JIeHUsl BOCNUMQA-
cmeo OcHosHble 6Uu0bl YueOHOU dessmealbHOCmU 00)4aUUXCsl . npozpammol
n/n | 610KU, pasoenvl mebHoU 0esmellb-
uacos 80CHUMAHUSL
HOCMU
1. | Pasgen 1. 17 OOBACHATH TOJIOKEHUSI aTOMHO-MOJIeKyJisspHoro ydenus. Ome- | 'paxkaanckoe Boc- | «JleHb yunuTemns»
Teopernue- pUPOBATH MOHITUAMHU «XUMHUUYECKUMN AIIEMEHT», «aTOM», «MOJIE- | MUTAHUE, IIEHHO-
CKHe OCHOBBI KyJia», «BELIECTBOY», «dusnyeckoe Teno». OOBACHIATH 3HAUCHUE | CTU HAyYHOTO IO- | «165 neT co aus
XHUMHUH XUMUYECKOW (POpMysIbl BEIIECTBA KaK BBIpAKEHHWE KAaYeCTBEH- | 3HAHMS POXKACHUS pyC-
Tema 1.1. I1o- HOTO M KOJUYECTBEHHOIO COCTaBa BellecTBa. I300paxkaTh CKOTr'0 y4€HOTO,
BTOpPEHHUE U 3JICKTPOHHBIC KOH(MHUTYpAIIK aTOMOB M MOHOB TpaUUECKU U B nucatens Kon-
yIIIyOJIeHHE BHJC JJEKTPOHHON (POPMYIIBI, YKa3bIBaTh BAJICHTHBIC DJIEKTPO- CTaHTHHA D1y-
3HaAHUM Hbl. CpaBHMBATh 3JIEKTPOHBI, HAXOMSIIUECS Ha Pa3HbIX YpPOB- apaoBrYa
HIX, MO (opme, IHEPTUr. XapaKTepHU30BaTh BAJICHTHBIC BO3- [{nonkoBCKOTO

MOKHOCTH aTOMOB XMMHUYECKHUX A3JIEMEHTOB. XapaKTEPU30BaTh
[Iepronnueckyro cucremMy XxumMudeckux saemeHToB [l. . Men-
neneeBa kKak rpagpuyeckoe otobpaxenue [lepuonnueckoro 3a-
koHa. [Ipencka3piBaTh CBOKMCTBA 33IaHHOTO AJIEMEHTA U €ro Co-
€IMHEHUH, OCHOBBIBasICh Ha [leproanueckoM 3aKOHE M U3BECT-
HBbIX CBOWCTBax IPOCTBIX BELIECTB METAJUIOB M HEMETAJUIOB.
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB AJIEMEHTOB,
MPOCTHIX BEIIECTB, BBICIIMX OKCHIOB U TUAPOKCHUIOB B TPYIIIAX
u nepuogax Ilepuoanueckoit cuctemsl. [Iporuosuposares cTpo-
€HUE aTOMa U CBOMCTBAa XMMHMUYECKUX JIEMEHTOB U 00pa30BaH-
HBIX UMHU COCIMHEHUM, ONMUpasCch Ha UX MojoxeHue B Ilepuo-
IUYECKON cucTeMe. Xapakrepus3oBarh 3HaueHue Ilepuonnue-
CKOro 3akoHa. KOHKpeTH3HpoBaTh IOHATHE «XUMHUYECKAs
cBs3b». O000IMAaTh MOHATHS «KOBAJICHTHAS HETIOJISIPHAS CBS3bY,
«KOBAJICHTHAs MOJISIpHAS CBSA3bY», «KMOHHAS CBA3bY, «BOJOPOIHASL
CBS3b», «METaJUIMUecKas CBsA3b». KiaccudumumpoBaTrh THITBI
XUMHYECKOU CBSI3U M OOBSICHATH MX MeXaHW3MbI. [Ipenckasbi-
BaTh TUIl XMMHYECKOUN CBS3M, 3Has opMyny win (GU3NIECKUE

(1857-1935)»




cBoiicTBa BemiecTBa. OOBACHIATH MEXaHU3MbI 0Opa30BaHUS KO-
BaJICHTHOM CBA3U. OnpeaensaTh TUIl KPUCTAIUIMYECKON PEIIETKH,
ONMpasiCh Ha W3BECTHbIC (U3MUYECKHE CBOMCTBA BEIECTBA.
OcyliecTBIsATh PacyeThl, UCHOJb3Ys Ta30BbIE 3aKOHBI. Xapak-
TEpU30BaTh MPU3HAKU XUMUYECKUX peakiuil. Kmaccuduiupo-
BaTh XUMHUYECKHE PEAKIUU 0 PA3IUYHBIM MpHU3HAKAM CpaBHE-
HUs. XapaKTepu30BaTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIEC pPe-
aKIIMM KakK IIPOLIECChl, IPU KOTOPBIX H3MEHSIOTCS CTENEHU
OoKucaeHuss atoMoB. COCTaBISITh ypaBHEHUSI OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUN C MOMOIIBI0 METOJIa DJIEKTPOH-
Horo OanaHca. KnaccuguumpoBaTh HEOpPraHUYECKHE BEIIECTBA
10 pa3HbIM Ipu3HakaM. ONKCHIBaTh TEHETUYECKUE CBSI3U MEXK-
Iy U3YYCHHBIMH KJIaCCaMHU HEOPTaHUYECKUX BEIEeCTB. Xapak-
TEPU30BATh YCIOBUS MPOTEKAHUS PEaKlMii B pacTBOpax dSJeK-
TPOJIUTOB 70 KoHIA. O000IIATh MOHATHUS «PAaCTBOPBI», «pac-
TBOPUMOCTB», «KOHLEHTpalus pacTBOpoB». OmepupoBaTh Ko-
JUYECTBEHHBIMU XapaKTEPUCTUKAMH COJEPKaHUSI PAaCTBOPECH-
HOro BemiecTBa. OMHUCHIBATh MPOIECCHI, MPOUCXOMSIINE MPHU
pacTBOpPEHUHU BELIECTB B BOJE. XapaKTEPU30BATh KOJUJIOWIHbBIE
pactBopel. (O000mIaTh TMOHATHUS: «KOJJIOMJHBIA PacTBOPY,
«30JIbY, «TeJIbY», «TyMaH», «3IMYJIbCUS», «CYCIICH3USD», «KOary-
JTSAUUSD, «CEOUMEHTalUs», «cuHepe3ucy». IloHumares otnnuue
KOJUIOMJHBIX PacTBOPOB OT UCTUHHBIX. [loHMMAaTh CyHIHOCTBH
MPOLIECCOB KOAryysiliud U cuHepe3uca. MccienoBars CBOMCTBa
M3y4yaeMbIX BEIIECTB. XapaKTepuU30BaTh THAPOJIHN3 KaKk OOMEH-
HOE€ B3aMMOJICHCTBUE BEIIECTB C BOAOW. IIpenckaspiBaTh peak-
IIUIO0 CPeJlbl BOJHBIX PAcTBOPOB cosieil. OnepupoBaTh MOHSTHS-
MU «KOMILIEKCOOOPA30BaTEIby, «JIUTAH», KKOOPAUHAITMOHHOE
YHCIIO», «BHYTPEHHSS KOOPJWHAIMOHHAS cdepa», «BHEITHSISA
KoopauHaImonHas cdepa». KmaccudummpoBaTte U Ha3bIBaTh
KOMILJIEKCHBbIE coefuHeHus. [IpoBoanTh, HaOMIOIaTh U OMUCHI-
BaThb XMMHMUYECKUN HKCIIEPUMEHT IO BBISBICHUIO PEAKLHMOHHOMN
CIIOCOOHOCTH BeImecTB B pacTBope. OCyIIeCTBIATH TO3HaBa-
TEJIbHYIO PEQIIEKCUIO B OTHOIIEHUH COOCTBEHHBIX JOCTHKEHUMN




B IIpoliecce pelleHns Y4eOHbIX M MO3HaBaTeNbHbIX 3aaad. Pac-
CUUTBIBATh MAaCCOBBIE U MOJIbHBIE JOJHU 3JIEMEHTOB B XUMHUYE-
CKOM coenuHeHuH. Onpenensite GopMysbl COSAUHEHUHN MO U3-
BECTHBIM MAaCCOBBIM, MOJIbHBIM JIOJISIM 3JIEMEHTOB. PemmaTh pac-
YETHBIE 3aJlayd C NPUMEHEHUEM IOHATHN «PacTBOPUMOCTHY,
«KOHIIEHTpAIUsl pacTBOpoB». OCYIIECTBIATh pacueThl 1Mo Qop-
MyJlaM U ypaBHEHUSIM PEaklUil ¢ MCIOJb30BAHUEM OCHOBHOTO
3aKOHa XMMHYECKON CTEXHMOMETpUHU. VCronp30BaTh allrOpUTMBI
npu pelieHuu 3ana4. Habmoaate JeMOHCTpUpYEMbIE U OTIHCHI-
BaTh ONBITHL. JlemaTh BBIBOABI MO pe3yibTaTaM IPOBEICHHBIX
XUMUYeCKnX omnbIToB. CoOM0AaTh MpaBuia TEXHUKU Oe3orac-
HOCTH.

Pasznea 2. Oc-
HOBBI OPraHu-
YyeCcKOil XUMHH
Tema 2.1. Oc-
HOBHBIEC IIOHS-
TUS OpraHuye-
CKOM XMMHHU

13

PaznuuaTh npeameTsl U3ydeHUs: OPraHUYECKOM M HeopraHuue-
ckoi xuMuH. CpaBHUBATh OPTaHUYECKUE U HEOPTAHUYECKUE CO-
eauHeHus. OCyIIECTBIATh PacyeThl MO YCTAHOBIEHUIO (HOpMYIT
YIJIEBOJAOPOJIOB MO 3JIEMEHTHOMY COCTaBy M IO aHAIM3y Ipo-
IYKTOB cropanus. Vcrnonb30BaTh aqropuTMbl IPU PEIICHUN 3a-
nad. OOBACHATH NMPUYMHBI MHOTOOOpPA3Hsl OPraHUYECKHX Be-
IeCTB. XapaKTepu30BaTh OCOOCHHOCTH CTPOEHUSI aToMa yriie-
poma. OnuChIBaTh HOPMAJIBHOE M BO30YXKJIEHHOE COCTOSHUS
aTOM yrJiepojia U oTpaxarh uXx rpaduuecku. OnepupoBarhb Mo-
HSTUSIMU: «TUOpUIU3ANUS OpOUTANICHY, «Sp -TUOPUIU3ALIUSY,
<<Sp2-FI/I6pI/I)2[I/IBaIII/I$I>>, «sp-rubpuanzanus». OnuceiBaTh OCHOB-
HbIE THUTBI THOpUaU3aIuu aroma yriepoaa. OOBSICHATH Mexa-
HU3MBI 00pa30BaHMs G- U T-CBSA3EH B MOJIEKYJIaX OPraHUYECKUX
coenvHeHu. DOpMynMpOBaTh OCHOBHBIE IIOJIOKEHUSA CTPYK-
TYpHOH TeopuM OpraHudeckux BemlecTB. [IpencTaBisiTe BKIaJ
@. Kekyne, A. M. bytneposa, B. B. MapkoBaukoBa, JI. [TonuH-
ra B pa3BUTHE OpraHnyueckoil xumuu. OnepupoBaTh NOHATUSIMU
«BAJICHTHOCTBY» M «CTENEHb OKUCICHHS», «XUMUYECKOE CTpOe-
HUE», «CTPYKTypHas ¢opmyna». MoaenrpoBaTh MOJIEKYJIbl He-
KOTOpBIX OpraHMyeckux BewiecTB. OmnepupoBaTh MOHATHSAMU
«u3oMep», «u3omepusi». OnuchlBaThb  MPOCTPAHCTBEHHYIO
CTPYKTYpy M3ydaeMbIX BemecTB. OTpakaTb COCTAaB U CTPOCHHE

[TarproTnueckoe
BOCIIUTaHUE, IICH-
HOCTHU  HAay4YHOTO
no3HaHus, (¢Qu3n-
YecKoe  BOCIUTa-
Hue, ¢opMupoBa-
HHE KYJbTYPBI
3I0pPOBBSI U OMO-
LIMOHAJILHOTO OJ1a-
TOIOJYyYHsi, IKOJIO-
THYECKOEe  BOCIIH-
TaHHE

«Jlenp HapogHO-
r0 €IMHCTBA

«/lenp poccnii-
CKOU HayKH»

«Hengens  6es-
OIACHOTO IIOBE-
JCHUSI B CCTH
WNutepreT»

«BcemupHbIit
JI€Hb 3EMIIN




OpPraHUYECKHX COEAMHEHHI C TOMOIIBIO CTPYKTYPHBIX (hopmyI.
XapakTtepu3oBaTh BUIIbI M30Mepuu. ONepHpoBaTh MOHATUIMU
«a3omepy», «u3zomepusi». ONHUCBHIBATH  MPOCTPAHCTBEHHYIO
CTPYKTYpPY H3ydaeMbIX BemiecTB. OTpakaThb COCTAaB U CTPOEHHE
OpPraHUYECKHX COCAMHEHHM C TOMOIIBIO CTPYKTYPHBIX (hopmyI.
XapakTepu3oBaTb BHbl H30Mepuu. OnepupoBaTh MNOHITHIMHU
«MHIYKTUBHBIN 3P PexT», «me3oMepHbli 3QdekT». Xapakrepu-
30BaTh OCOOCHHOCTU MUHYKTUBHOTO U ME30MEPHOI0 3PEKTOB.
KrnaccudunupoBaTh opraHM4eckue COCIUHEHUS TIO0 CTPOCHHIO
YIJIEPOJAHOW LIENM W TUIYy YrIepon-yriiepoaHou cmsasu. Kiac-
cuUUMPOBAaTh TNPOU3BOAHBIE YIIEBOAOPOJAOB MO (PYHKIIMO-
HaJbHBIM Tpynmnam. O0001maTh 3HaHUS U JelaTh BHIBOJBI O 3a-
KOHOMEPHOCTSIX M3MEHEHHW CBOMCTB BELIECTB B I'OMOJIOTHYE-
CKHMX pspax. Ha3wlBaTh OpraHm4eckne COCAUHEHUsS B COOTBET-
ctBuu ¢ npasuwiamu HoMeHkinatypel [lUPAC u panumoHanbHOM
HOMEHKJIaTypbl. HaXoauTh CHHOHMMBI TPUBUAIBHBIX HA3BAHUI
opraHuueckux coeauHeHuil. [loHuMaTe 0COOEHHOCTH MpPOTEKa-
HUs 1 GOPM 3aIUCU OPraHUYECKUX PEAKIUI B CPABHEHHUH C He-
opranndeckumu. KnaccuduuupoBars peakiiuy Mo CTPYKTYpHO-
My npu3Haky. OnepupoBaTh MOHATHSIMHU «CBOOOHBIN paauKay,
«Hykineopmwn, «nexrpopuny. OObICHATh NPOTEKAHUE XHUMU-
YECKUX PEaKLUi MEXy OpraHUYECKUMU BEIIECTBAMM, UCIIOJIb-
3ys 3HaHUA 00 UX MexaHu3max. [IporHo3upoBarb BO3MOXHOCTh
MPOTEKAaHNs XUMHUUYECKUX peakiuil. [loHnmaTe, 4To Ha3bIBAIOT
OKHCJICHUEM M BOCCTAHOBJIEHUEM B opraHmyeckon xumuu. Co-
CTaBJISITh YPABHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX Opra-
HUYECKHUX peakluii ¢ TOMOIIbI0 METO/1a AIEKTPOHHOTO OanaHca.
CocraBnate o6o6maromue cxembl. OCyIIeCTBIATh IO3HABa-
TEJIbHYIO PE(IIEKCHIO B OTHOIIEHUH COOCTBEHHBIX JOCTH)KEHUM
B IIpollecCE€ pElIeHMs] Y4YeOHbIX M I103HaBaTENbHBIX 3ajad.
Hab6nronate neMoHCTpUpyeMble U OMUCHIBATH OMBITHI.

Tema 2.2. V-
JIEBOJOPOJIBL.

26

Ha3zpiBaTh ankaHbl MO MEXIYHApOIHOW HOMEHKIaType. O0bsic-
HATHb DJIEKTPOHHOE CTPOEHUE MOJIEKYJI HM3YyYEHHBIX BELICCTB.
O0001maTh 3HaHUS M JIeNaTh BBIBOJABI O 3aKOHOMEPHOCTSIX M3-

JlyxoBHO-
HPaBCTBEHHOE

BOCIIMTAaHHUC,

LIEH-

«MexnyHapon-
HBI J€Hb pac-
IIPOCTPAHECHHUS




MEHEHHI CBOMCTB B TOMOJIOTMYECKOM pANY ajkaHoB. Monenu-
pOBaTh MOJICKYJIBI M3YUYEHHBIX KJIaccoB BemiecTB. Habmoaats u
ONMCBHIBATh XUMHYECKHE peakuuu. VMeTs mnpencraBieHHE O
BOXHEUIIINX XUMUYECKUX CBOMCTBAxX ajukaHoB. [Iporuo3upoBathb
CBOMCTBA M3y4a€MbIX BEIIECTB HA OCHOBAaHWU TEOPUU XUMHUYE-
CKOrO CTPOCHUs OpPraHWYECKUX BelecTB. MccienoBaTs CBOM-
CTBAa M3y4acMbIX BewlecTB. [IporHosmpoBaTh CBOMCTBA HEU3Y-
YEHHBIX BEILECTB 10 aHAJIOTUU C U3YYECHHBIMH BEIIECTBAMU TO-
ro K€ romojoruyeckoro psiga. HabmionaTe 1eMoHCTpUpyeMble
U CaMOCTOSITENIBHO IPOBOAMMBIE OIBITBL. XapaKTepHU30BaTh
MIPOMBIIIJIEHHBIE U J1a0OpaTOPHbIE CHOCOOBI MOJTYYEHUS ajKa-
HOB. COIOCTaBIATh XUMUYECKHUE CBOMCTBA aJIKAHOB C 00JACTsI-
MH IpUMeHeHus MonaennpoBaTh MOJIEKYJbl M3YYEHHBIX Kilac-
COB BeEIIECTB. BbIenaTh 0COOEHHOCTH CTPOCHHSI MOJIEKYJ U3Y-
YEHHBIX KJIACCOB BellecTB. Ha3bIBaTh LIMKIIOAIKAHBI 110 MEXIY-
HapoaHOU HOMeHKIaType. O0001maTh 3HaHUS U JIeJaTh BBIBOJIBI
0 3aKOHOMEPHOCTSIX WM3MEHEHUW CBOWCTB B TOMOJIOTUYECKOM
pALy LUMKIOAIKAaHOB. VIMeTh MpeacTaBiIeHNE O BaXKHEHUIINX XH-
MHUYECKHUX CBOMCTBAxX LMKJIOAIKaHOB. [IporHo3upoBaTh CBOW-
CTBA M3y4YaeMbIX BEIECTB HA OCHOBAHMM TEOPUU XUMHUYECKOTO
CTPOCHHMsI OpraHMyYecKux BemecTB. [IporHosmpoBaTe CBOMCTBA
HEHU3YUYEHHBIX BEUIECTB M0 AHAJIOTUU C U3YYECHHBIMU BEILIECTBA-
MU TOT'O K€ T'OMOJIOTMYECKOIrO psifa. XapaKTepu3OBaThb IPO-
MBIIIJIEHHbIE U JTAOOpaTOpPHBIE CMOCOOBI MOJYYEHHUS LIHKIO-
ankaHoB. COIOCTaBIIATh XMMHUYECKUE CBOMCTBA LUKIJIOAJIKAHOB
¢ obnactsamu npumeHeHus. Ha3piBaTh ankeHbl IO MEKIyHApPOI-
HOM HOMeHKIarype. OObICHATH 3JEKTPOHHOE CTPOCHUE MoJie-
KyJI U3y4eHHbIX BelecTB. O0001aTh 3HAHUS U JIeJIaTh BBIBOJIbI
O 3aKOHOMEPHOCTSIX M3MEHEHUH CBOWCTB B TOMOJIOTHUYECKOM
psAny ankeHoB. MIMeTh mpencraBiieHHE O BaXKHEHIIUX XUMHUYE-
CKHUX CBOMCTBAaX ajkKeHOB. [IporHo3mpoBaTh CBOWMCTBa HU3yvae-
MBIX BELIECTB HA OCHOBAaHWHU TEOPUU XHUMHUUYECKOTO CTPOECHUSA
OpPraHMYeCcKuX BellecTB. lMccienoBaTte CBOKWCTBA HM3Y4aeMbIX
BelecTB. [IporHo3upoBaTh CBOMCTBA HEU3YUYEHHBIX BEIIECTB 110

HOCTHU
IIO3HAaHHUA

Hay4YHOI'O

I'paMOTHOCTH»

«/lenp poccnii-
CKOU HayKH»




AQHAJIOTMM C HM3YYEHHBIMM BEIIECTBAMU TOIO K€ I'OMOJIOIMYE-
CKOro psifa. XapakTepu3oBaTh MPOMBIIIJIEHHbIE U J1TabopaTop-
HbIE CIIOCOOBI MOJy4eHUs alnKeHOB. COIMOCTaBIATh XUMUYECKUE
CBOIICTBa aJIKEHOB C oOOiacTaMH mnpuMeHeHus. [IpoBoauTs,
HaOJII0AAaTh U ONUCHIBATh XMMHUYECKUN SKCHEPUMEHT IO MOdy-
yeHuro 3TuieHa. HaOmiogaTe M ONMUCHIBaTH CAMOCTOSITENIBHO
IIPOBOJIMIMBIE OIIBITHI C ITOMOIIBI0 POAHOTO S3BIKA U A3bIKA XH-
mun. CobmronaTth npaBwia TexHuku bezonmacnoctu. HazbiBaTh
JIKaJUeHbl 10 MEeXAyHapoJHOM HoMeHknaType. OOBSICHATH
JJIEKTPOHHOE CTPOCHHE MOJIEKYJ HM3Y4YeHHBIX BemectB. Kirac-
cuuUIMpPOBaTh TUEHOBBIE YrieBoAOpoabl. VIMeTh mpencraBiie-
HUE O BAXKHEHIIMX XMMHYECKMX CBOMCTBax ankaaueHoB. IIpo-
THO3UPOBAaTh CBOMCTBA M3y4aeMbIX BEHIECTB HAa OCHOBAaHUU
TEOPUM XMMHYECKOTO CTPOCHHSI OpPraHUYECKHX BEHIECTB. Xa-
paKTepu30BaTh MPOMBIIIJIEHHBIE CIIOCOOBI MOJIyUYEHUs allKajue-
HOB. XapakTepu30BaTh NPOMBIIUICHHbIE U J1a00paTOPHBIE CIIO-
coOblI moaydyeHus: kaydykoB. COMmoCTaBIsATh XUMHUYECKHUE CBOM-
CTBa aJKaJUEeHOB ¢ 00JacTsIMU MpuMeHeHus. Ha3bIBaTh ajdKuHBI
0 MEXIYHapoAHOH HOMeHKiIaType. OOBACHATH 3JIEKTPOHHOE
CTPOCHHME MOJICKYJT M3y4YeHHBIX BemecTB. O000maTh 3HAHUS U
JieNaTh BBIBOABI O 3aKOHOMEPHOCTSAX M3MEHEHUW CBOWCTB B IO-
MOJIOTHYECKOM psIly aJKMHOB. MMeTh npencraBiieHHE O Ba-
HEWIINX XUMHUYECKHUX CBOMCTBax aJKuWHOB. IIpornosupoBath
CBOMCTBA M3y4aeMbIX BEIIECTB HA OCHOBAaHWU TEOPUU XUMHUYE-
CKOI'O CTPOCHHsI OpPraHWYECKHX BEIIECTB. XapaKTepU30BaTh
MIPOMBILIUIEHHBIE U J1a0OPAaTOPHBIE CIIOCOOBI MOYYEHUS allKH-
HOB. COIOCTaBISITh XUMUYECKUE CBOMCTBA aJIKUHOB C 00JIaCTs-
MU NpUMeHEeHUs. Vcnonb30BaTh alropuTMbl IIPU PELICHUU 3a-
nad. CocTaBiIsATh YpaBHEHUS IO 3aJaHHBIM CX€MaM IIpeBpalle-
Hui. Ha3piBaTh apeHbI MO0 TPUBUAIBLHON U MEKIYHAPOJHOU HO-
MeHKIaType. OOBACHATD IEKTPOHHOE CTPOCHHE MOJIEKYJ U3Y-
YeHHbIX BemecTB. O000ImAaTh 3HaHUS U JIeJaTh BBIBOABI O 3aKO-
HOMEPHOCTSIX W3MEHEHUH CBOMCTB B T'OMOJIOTUYECKOM Py
apeHoB. lMeTp npencTaBiIeHUME O BaXKHEHIIMX XHMHYECKHX




CBOMCTBaxX apeHOB. XapaKTepU30BaTh MIPOMBIIUIEHHBIE U J1a00-
paTtopHble crocoObl mojyyeHust apeHoB. CONOCTaBIATh XUMHU-
YEeCKHE CBOMCTBAa apeHOB ¢ obsactsaMu npumeHeHus. HaOmro-
JIaTh M OMHCHIBATh JEMOHCTPUPYEMBIC OIBITHI. XapaKTepPH30-
BaTh OCHOBHBIEC HAIIPABIIEHUS HCIOJIb30BaHMS U INEepepabOTKH
He(TH, NPUPOJHOTO ra3a U KaMeHHoro yrisg. OnepupoBaTh Mo-
HATUSAMU «KPEKUHI», «HIUPOIU3», «pUGOpMHUHI». OOBICHATH
OTJIMYUS TEPMUUYECKOTO KPEKMHIa OT KaTaJIUTHUYECKOro. Xapak-
TEpU30BaTh OCHOBHbBIC HAINpaBJICHUs TIyOOKOW mepepaboTKu
HedTH. ONMUCHIBATh TEHETHYECKUE CBSI3U MEXKIY H3y4YCHHBIMHU
KJIACCAMH OPTaHUYECKHUX COeIMHEHHM. COCTaBIATh ypaBHEHUS
peaxIyif, WUTIOCTPUPYIOIUX IeHETUYECKYIO CBSI3b MEXKIY pas-
JUYHBIMHU yriieBoJopoaaMu. COCTaBisATh YpaBHEHUS pPEAKIUI
M0 3aJJaHHOM CXEM€ IMPEBPAIICHUN, COAEPKAIIEH HEU3BECTHBIC
U yclloBUS peakuuii. Ha3pIBaTh rajoreHonpou3BOIHbBIE yIIIEBO-
JIOPOJIOB IO MEXIyHapoJHOU HOMeHKIaType. OOBICHATH 3JIeK-
TPOHHOE CTPOEHUE MOJIEKYJ WM3Y4YeHHBIX BemlecTB. O600maTh
3HaHMSI W JieNaTh BBIBOJBI O 3aKOHOMEPHOCTSIX H3MEHEHUM
CBOMCTB B FTOMOJIOTUYECKOM Py TaJOr€HONPOU3BOAHBIX YIJIe-
BOAOPOJIOB. MIMeTh mpeacTaBieHre 0 BaXHEHIINX XUMHUYECKHX
CBOICTBaxX raJlor€HONPOU3BOIHBIX YrieBoa0poaoB. [Iporuo3u-
pOBaTh CBOICTBA M3y4aeMbIX BEIIECTB HA OCHOBAaHUH TEOPUU
XMUMHUYECKOTO CTPOEHUS OpraHnyecKuX BemecTB. ComocTaBisiTh
XMMHYECKHE CBOMCTBAa TajlOr€HONPOU3BOJHBIX YIJIEBOAOPOIOB
¢ obmactamu npuMeHeHus. CucreMaTu3MpoBaTh U 0000IIATH
MOJTyYeHHBIE 3HAHUSA O CTPOCHUH, CBOMCTBAX, MOJYyYECHUH U
IPUMEHEHUH YIieBoopooB. CocTaBisaTh 00O0OIIaroIe cxe-
Mbl. OCyIIECTBIIATDH MO3HABATEIbHYIO pe(PJIEKCHIO B OTHOIICHUU
COOCTBEHHBIX JOCTIKEHUH B MPOIECCE PELICHHS y4eOHBIX U
MO3HABATEIbHBIX 3a/1a4.

Tema 2.3. Kuc-
JI0poa0CcoIep-
JKalue opraHu-
YyeCKHe COeIH-
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Ha3biBaTh ciupThl MO MeXAyHApOJHOW HOMeHKIaType. O0bsic-
HATb DJICKTPOHHOE CTPOEHHME MOJIEKYJ H3YYEHHBIX BEIECCTB.
O0600maTh 3HaHUSA M JIeNaTh BBIBOABI O 3aKOHOMEPHOCTSIX H3-
MEHEHHH CBOWCTB B I'OMOJIOTHYECKOM psiay cnuproB. MmMers

DKOJIOTUYECKOE
BOCIIUTAHHE

BcemupHslii
J€Hb 3eMJIH




HCHU:L.

IPEJCTAaBICHUE O BaKHEMIINX XUMUYECKUX CBOWCTBAX CIIMP-
TOB. IIporao3upoBaTe CBOMCTBA M3y4acMbIX BELIECTB HA OCHO-
BAHUHU TEOPUM XUMHUUYECKOTO CTPOCHUS OPraHUYECKUX BEIIECTB.
[IporHo3upoBars CBOWCTBAa HEM3YYECHHBIX BELIECTB [0 aHAJO-
MU C U3YYEHHBIMHU BEIIECTBAMM TOTO 7K€ TOMOJIOTHYECKOTO Psi-
na. XapakTepru30BaTh IPOMBIIIJIEHHbIE U JTA0OPAaTOPHBIE CIIOCO-
Obl mostydeHusi cnupToB. COMOCTaBISATh XUMHUECKHE CBOWCTBA
CcnupTOB ¢ obmactsaMu npumeHeHus. lccinemoBaTe cBoiicTBa
u3ydaeMbIx BemlecTB. HaOmonaTh 1€MOHCTpUpYEMbIE U CaMo-
CTOATENIBHO MPOBOJAMMBIE ONbITHl. HalmrogaTe M ONUCHIBATH
xumuueckre peakuu. CoOmoaaTh mpaBuia TEXHUKH Oe3omac-
HocTH. [IpoBonnTh, HAOMIOATh M OMMCHIBATH XMMHUYECKHUI IKC-
MEepPUMEHT 10 MoJy4yeHuto OpomdtaHa. Has3wpiBaTh MHOroatom-
HBIE CIUPTHI [0 TPUBUAIBHON U MEXIYHApOJAHOW HOMEHKJIATY-
pe. OOBSCHATH SJIEKTPOHHOE CTPOEHUE MOJIEKYJ H3Y4YEHHBIX
BenlecTB. MIMeTh mpencTaBieHHE O BAKHEHWIINX XUMHUYECKUX
CBOMCTBAaX MHOI'OAaTOMHBIX CIUPTOB. IIporuo3nposate cBoiicTBa
M3y4aeMbIX BEIECTB HA OCHOBAHWH TEOPUU XUMHUUYECKOTO CTPO-
€HUsl OpraHuyeckux BemecTB. CoOmocTaBiIATh XUMHYECKHE
CBOIICTBA MHOIOATOMHBIX CHUPTOB C OOJACTAMH MPUMEHEHUS.
WNnentndunupoBat MHOTOATOMHBIE CIUPTHI C MOMOIIBIO Kaue-
CTBEHHBIX peakiui. Ha3piBath (DEHONBI MO MEXTyHAPOIHOM
HOMeHKJaType. OOBACHATH 3JEKTPOHHOE CTPOCHUE MOJIEKYJI
M3y4YEHHBIX BelecTB. OnpenensaTs BIUSHHE HAa PEAKIMOHHYIO
crocoOHOCTh ¢eHona p-m-conpsikeHusa. MimMeTs mpencraBieHue
0 BOKHEHIINX XUMUYECKHX CBOMCTBAX (heHos0B. COMOCTABIATh
XUMHYECKHe CBOMCTBa (DEHOJIOB € O0O0JIACTAMU TMPUMEHEHUS.
NnentudunupoBats (HEeHONBI C MOMOIIBIO KAaUeCTBEHHBIX peak-
Iui. BBISABIATH B3aUMHOE BIMSHME aTOMOB B MOJIEKYJIaX Opra-
HUYECKHUX COEJMHEHUI Ha MpUMepe CpaBHEHHUS CBOMCTB O€H30-
na, ¢peHomna, anudaTuueckoro cnupra. Vcnonb3oBaTh alnropur-
MBI IIpU penieHnH 3a1ad. CocTaBisATh YPaBHEHHUS IO 3alaHHBIM
cxeMaM mnpeBpamieHnii. Ha3piBaTh KapOOHWIBHBIE COEIMHEHHUS
110 TPUBHAJIBHON M MEXAYHapoaAHOH HoMeHKnaType. OObSCHATH




JIEKTPOHHOE CTPOEHUE MOJIEKYJ H3ydeHHBIX BemiectB. 0000-
I1aTh 3HaHUS U JEJIaTh BBIBOJBI O 3aKOHOMEPHOCTSIX U3MEHEHUI
CBOICTB B TOMOJIOTMUECKOM psy albJETUAOB U KETOHOB.
CpaBHHMBATh PEAKIIMOHHYIO CHOCOOHOCThH allbJIETUIOB U KETO-
HOB B peakUusAx IpucoeauHeHus. VMeTp IpencraBieHue o
BKHEHIINX XMMHUYECKHX CBOMCTBaX KapOOHWIBHBIX COEIHMHE-
Hui. UnentuduunpoBaTe anbaeruabl ¢ MOMOIIbIO KayeCTBEH-
HbIX peakiuil. ConocTaBisITh XMMHUYECKHE CBOMCTBa KapOo-
HWIBHBIX COEIUHEHMH ¢ obnacTsmu npuMeHeHus. HasbiBaTh
KapOOHOBBIE KUCIOTHI 110 TPUBHAIBHON M MEKIyHApOIHON HO-
MeHKJaType. OOBACHATH 3JEKTPOHHOE CTPOEHUE MOJIEKYI U3Y-
YEHHBIX BellecTB. VIMETh IpencTaBieHne 0 Ba)KHEUIINX XUMH-
YECKUX CBOMCTBaX KapOOHOBBIX KUCIOT. OOBACHATH U3MEHEHUE
CHJIBI KapOOHOBBIX KUCJIOT MPHU BBEJACHUU JTOHOPHBIX M aKIEI-
TOPHBIX 3amecTuTeneld. [IporHo3upoBars CBOICTBA M3ydaeMbIX
BEUIECTB Ha OCHOBAHWM TEOPUU XUMHUYECKOTO CTPOECHMS Opra-
HUYeckux BeiecTB. ComocTaBiIsITh XUMUYECKUE CBOMCTBA Kap-
OOHOBBIX KHCIOT ¢ oOjactsiMu mnpumeHeHus. [IpoBoauTs,
HaOJII0AAaTh U OMUCHIBATH XMMHUYECKUN SKCIEPUMEHT IO MOIy-
YEeHUI0 YKCYCHOM KHCJIOThl M HM3yueHHUIo ee cBoicTB. Halmro-
JaTh U OMHUCBIBATH CAMOCTOSITENILHO NMPOBOJIUMBIE OMBITHI C MO-
MOIIBIO0 POJHOTO sI3bIKa U s3bIka XxuMuH. CoOmroiaTh MmpaBuia
TeXHUKH Oe3omacHOCTH. OOBICHATH DIICKTPOHHOE CTPOCHHUE
MOJIEKYJT M3YYEHHbIX BellecTB. MIMeTh mpencTaBieHUE O Bak-
HEHIINX XUMUYECKUX CBOMCTBaX ()yHKUHMOHAJIbHBIX MPOU3BOJI-
HBIX KapOOHOBBIX KHCIOT. CpaBHUBATh (PU3NYECKUE CBOWCTBA U
PEaKUMOHHYIO CHOCOOHOCTh CIOXHBIX A(UPOB U HM30MEPHBIX
UM KapOOHOBBIX KHCIOT. COMOCTaBIATh XMMUYECKHE CBOMCTBA
(yHKIIMOHAIBHBIX MPOU3BOIHBIX KapOOHOBBIX KHCIOT C 00Ja-
CTSIMU NpuMeHeHus. Ha3piBaTh HenpeenbHble, apOMaTUYECKUE
U TUKapOOHOBBIE KMCIOTHI MO0 TPUBUAJIBLHOM U MEKIyHAPOIHOMN
HOMeHKIarype. MiMeTs npeacTaBiaeHue O BAKHEUIIMX XUMHUYE-
CKMX CBOWCTBaxX KapOOHOBBIX kucnoT. [loHmMare 3HaueHHE
KapOOHOBBIX KUCIOT. CONOCTaBISITh XMMUUECKUE CBOMCTBA HE-




npeseabHbIX, APOMAaTUYECKUX U TUKAPOOHOBBIX KHCIOT ¢ 00Ja-
CTSIMU TpUMeHeHHUd. Vcronb30BaTh aNrOpUTMBbI MIPU PEIICHUU
3agad. CoCTaBIATh YpaBHEHHS MO 33aJaHHBIM CXEMaM IpeBpa-
mieHnil. CucteMaTu3upoBaTh U 0000IIaTh MOJYyYEHHbIE 3HAHUS
O CTPOCHHUU, CBOMCTBAX, MOJIYYCHUH U MPUMEHEHUU KUCIOPOJI-
cojiepXxalux oprannueckux coeauHeHui. CocTaBiarh 0000-
maromue cxembl. OMHUCHIBaTh TEHETUYECKUE CBSI3U MEXKAY H3Y-
YeHHBIMU KJIACCAMU OpraHMYeCKHX coenuHeHui. OcymiecTs-
JISITh TO3HABATENBHYIO peiieKkcHio B OTHOLIEHUU COOCTBEHHBIX
JOCTIKEHUH B MIPOIECCE PEIICHUST YUeOHBIX M MIO3HABATEIBHBIX
3a/ay.

Tema 2.4. A3ort-
U cepocojiep-
JKale coeTu-
HEHHUSL.

HaspiBaTh aMHHBI IO TPUBHAIBHOM M MEXIYHApPOJHON HOMEH-
KJIaType.

OOBSICHATH DIIEKTPOHHOE CTPOEHHE MOJIEKYJ H3YYECHHBIX Be-
miecTB. VIMeTh MpeAcTaBiICHUE O BAXKHEHIIMX XUMHYECKUX
CBOMCTBAaX aMHMHOB. lIporHo3npoBaTh BO3MOXKHOCTH IPOTEKa-
HUSI XUMUYECKUX peaKIui

Ha OCHOBE 3HAHWK 00 IEKTPOHHOM CTpoeHUM BemiecTB. O0b-
SICHATh NPOTEKAHUE XUMHUYECKUX PEAKIUN MEXIY OpraHuye-
CKMMHU BEIIECTBAMM, HCHOJb3ys 3HAHMS 00 MX MEXaHU3Max.
XapakTepu3oBaTh MOTPEOUTEITHLCKUE CBOWCTBA M3YYEHHBIX BE-
miectB. HaGmonath M ONMUCHIBaTH JIEMOHCTPUPYEMBIE OIBITHI.
OOBSICHATH AIIEKTPOHHOE CTPOEHHE MOJIEKYJ apOMaTHYECKUX
aMHHOB. MMeTh mNpencTaBiC€HHE O BaXXHEUIIUX XUMHYECKHUX
CBOMCTBax apoOMaTHU4YECKUX aMHUHOB. [Iporao3npoBaTe BO3MOK-
HOCTbH NMPOTEKAHUS XUMUYECKHX peakluii Ha OCHOBE 3HAHUI 00
ANEKTPOHHOM CTpoeHuu BemecTB. OOBACHATH MPOTEKAHUE XU-
MUYECKHX PEAKIUA MEXIAYy OpTraHWYECKUMH BELIECTBAMM, HC-
MOJIb3ys 3HAHUS 00 X MexaHu3max. MnmentudunupoBats apo-
MaTUYECKHE aMHUHbl C TIOMOIIBI) KAUYECTBEHHBIX pEaKIUil.
Ha6mionate u onuceiBaTh xumudeckue peakuuu. OObICHATH
JJIEKTPOHHOE CTPOEHUE MOJIEKYJI M3Y4EHHBIX BemecTs. Mmers
MPEICTABIEHNE O BAXHEHMIINX XUMHUYECKUX CBOMCTBAX IeTEPO-
UKINYEeCKUX coenuHeHuil. [1poBoauTh, HaOMIOAATh U OMHCHI-

HGHHOCTI/I Hay4YHO-
T'0 IIO3HAaHUu:A

Jlenp  poccuii-
CKOU HayKH




BaTh XMMHYECKHH SKCIEPHUMEHT IO PACIIO3HABAHUIO a30TCO-
JepKaIIMX OpraHUYecKuX coeauHeHuid. HabmonaTh M OMHMCHI-
BaTh CaMOCTOSITEIBHO MPOBOJIUMEIE OMBITHL. CoOM0IaTh mpa-
Buia TexHUKU be3zonacHoctu. CucremMaTu3nupoBaTh U 00001IaTh
MOJIyYCHHBIC 3HAHHMS O CTPOCHHH, CBOMCTBAaX, MOJYyYECHUU M
MPUMEHEHUH a30T- U CEPOCOJCPIKAIMUX OPTAaHHMYECKUX COCIIU-
Henunii. CoctaBiarh o0oOmaromme cxembl. OMUCHIBATh T€HETH-
YECKUE CBS3U MEXTY U3YYCHHBIMHU KJIACCAMU OPTraHUYECKUX CO-
enuHeHHMH. [IpoBOAMTH pacueThl MO XMMHYECKHM (opmysiam
BEIIECTB ¥ YPaBHEHUSM XMMHYCCKUX PEAKIUN.

Tema 2.5. buo-
JIOTHYECKH aK-
TUBHBIE BeElle-
CTBA.
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XapakTepu30BaTh COCTaB YIJIEBOJOB M HX KiacCH(PUKAIHIO.
[Iporno3upoBaTh CBOWCTBA HEW3YYEHHBIX BEIIECTB IO aHAJO-
TUU C U3YYEHHBIMH BEIIECTBAMH TOTO K€ TOMOJOTMYECKOTO psi-
na. Xapaktepu3oBaTh (PYHKIIUHU yriieBo/10B. PackpriBaTh OHoII0-
TUYECKYIO POJIh

YrineBonoB. XapaKTepU30BaTh CBOMCTBA TUIFOKO3bI KaK Bellle-
CTBa C JBOMCTBeHHOW (yHkiumen (anmpaerumgocnupra). OObsic-
HATH DJIEKTPOHHOE CTPOCHHE MOJICKYJ TJIFOKO3BI M PHOO3HI.
CpaBHUBATh CTPOCHHUE U CBOMCTBA

TJIFOKO3BI M (PPYKTO3bl. XapaKTEepU30BaTh OMOJIOTHYECKYIO POJIb
W3yYEHHBIX BemecTB. MccienoBaTe CBOMCTBA M3y4aeMbIX Be-
mecTB. HaGmrogaTh M ONMHMCHIBaTh XUMHYECKHUE PEAKIMH C I10-
MOIIBIO POJHOTO sI3bIKAa U si3bika Xumuu. CoOmronaTh mpaBuia
TexHUKH be3omacHocTtu. XapakTepu3oBaTh CBOWCTBA TIIFOKO3bI
KaK BeIeCTBa C JIBOWCTBEHHON (DYHKITMEH (aabIerHa0CIIHpPTa).
HNmeTp mpencraBieHre O BaXXHEMIIMX XUMHUYECKHUX CBOMCTBAX
IH0KO3bl. [IporHo3upoBaTh BO3MOXKHOCTH MPOTEKAHUS XUMH-
YECKHUX PEaKIMi Ha OCHOBE 3HAHUN 00 AIEKTPOHHOM CTPOCHUU
BemecTB. OOBSICHATh MPOTEKAHUE XUMUYECKUX PEAKITUI MEXKTY
OpraHWYECKMMU BEIIECCTBAMHM, WCIOIb3Yys 3HAHUS 00 MX Mexa-
HuU3Max. UneHTuguupoBaTh TIIIOKO3Yy C TOMOIIBIO KaueCTBEH-
HBIX peaknuii. OOBSICHATh MEXaHU3MBI 00pa30BaHUS UCAXapHU-
n0B. IMeTh mpeACTaBIeHUE O BaXKHEWIINX XUMHYECKHX CBOU-
cTBax aucaxapugoB. ONuChIBaTh MPOMBIIIJICHHOE MOJIYyYEeHUE

JyxoBHO-
HPaBCTBEHHOE

BOCITMTaHUC

MexnyHapo/-
HbIM J€Hb pac-
MPOCTPAHECHUS
rPaMOTHOCTH




caxapo3bl U3 MPUPOJHOrO ChIpbsA. CONMOCTaBIATH XUMUYECKUE
CBOMCTBA JIMCaxXapHuI0B ¢ 00JIACTAMU NPUMEHEHUs. XapaKTepu-
30BaTh OMOJIOTMYECKYIO poJib aucaxapuioB. CpaBHUBATh CTPO-
€HUE U CBOMCTBA Kpaxmasla M LEJUI0JI03bl. MMeTs mpencrasie-
HUE O BAKHEWIIMX XUMHUYECKUX CBOMICTBaxX IOJIMCAXapUOB.
Hcnonp3oBaTh aliropuT™Mbl mnpu pemieHud 3agad. CocTaBisiTh
YpaBHEHMs 1O 3aJaHHBIM cxemaMm mnpeBpamieHuil. [IpoBoauts
pacueTsl 0 XUMHUYECKUM (POpMysIaM BELIECTB M YpPaBHEHUSM
XMMHUYECKUX peakiuil. XapakTepu30BaTh OCOOCHHOCTH CBOWCTB
KUPOB HA OCHOBE HX CTPOEHUsl (KHUPBI KAaK CIOXKHBIE >PUPHI
IIIMLEpPUHA U BBICIIMX KapOOHOBBIX KUCHOT). MIMeTs mpencras-
JIEHUE O BAKHEHIIMX XMMHUYECKHX CBOWCTBAX >KMpOB. XapakTe-
pU30BaTh 00JACTH MPUMEHEHHS KHUPOB U UX OHOJOTUYECKYIO
poJib. XapakTepu3oBaTh aMHUHOKHUCIIOTHl Kak aM@oTepHbIe Op-
raHu4eckue coeanHeHus. VIMeTh mpencTraBieHue 0 CTPOCHUN U
BAXHEHIINX XMMHUYECKUX CBOWCTBAX AMMHOKHCIIOT. XapakTe-
pu3oBaTh QYHKIUHU, 00JIaCTH NPUMEHEHHUS aMUHOKUCIOT U HX
Ouosoruveckyro poib. Habmoaars 1eMOHCTpUpPYEMbIE OMBITHI.
Habnionate 1 onuceiBaTh XUMUYecKue peakiuu. Mmers npen-
CTaBJICHHE O CTPOEHUHU M BAXKHEHIIMX XUMHUYECKUX CBOMCTBAX
MEeNnTUAO0B. XapaKkTepus3oBaTh O€NKM Kak mojaunentuabl. Omnu-
CBIBaTh CTPYKTYpHI Oeska. IMeTh mpeacTaBlieHue O CTPOSHUH U
BAXHEHIINX XUMUYECKUX CBOMCTBAX OEJKOB. XapaKkTepH30BaTh
¢GbyHKIMH, 00JaCTH NPUMEHEHHsI OENTKOB M MX OMOJIOTMYECKYIO
ponb. MnentudunupoBaTh O€NIKM C MOMOIIBIO KayeCTBEHHBIX
peakuuil. XapakTepu30BaTh HYKIECUHOBBIE KUCIOTBI KaK IPH-
poiHble osiuMepbl. ONKUCHIBATH CTPYKTYPbl HYKIEHUHOBBIX KHC-
70T. CpaBHUBATh CTPYKTYpPbl O€IKOB M HYKJIEHHOBBIX KHUCIOT.
OnuceiBath crpoenue JJHK u PHK. Umets mpexacraBieHue o
BAKHEHIIMX XMMHMYECKMX CBOMCTBaX HYKJIEUHOBBIX KHUCIOT.
OnuceBath pynkuuu JIHK u PHK. PackpeiBate Ounosoruue-
CKYIO POJIb HYKJIEUHOBBIX KHCJIOT. PacKpbIBaTh CyTh M 3HAUEHHE
TeHHOM WMHXXeHepuH U OnorexHojoruu. CHCTEeMaTU3UpOBATh U
000011aTh MOJyYE€HHbIE 3HAHUS O CTPOEHUH, CBOMCTBAX, MOIY-




YeHUH ¥ NMPUMEHEHHH a30TCOJAECpPKAIIMX U OUOJOTMYECKH aK-
TUBHBIX Oprannyeckux BemecTB. CocTaBisaTh 00o0OIIatOIINE
cxembl. [IpoBoAUTH pacueTsl MO XUMHUYECKUM (opmyiam Be-
IIECTB M YPAaBHEHUSM XUMHUYECKHX peakuuil. OCylecTBIsITh
MO3HABATENbHYIO Pe(IIECKCUI0O B OTHOLIEHUH COOCTBEHHBIX J10-
CTHKEHUU B MPOLIECCE PEIICHUS YyYEeOHBIX U MO3HABATEIbHBIX
3a7ad4.

Tema 2.6. BuI-
COKOMOJICKY-
JIIPHBIE COEIU-
HEHUSL.

OnepupoBaTh TMOHITHSIMU «MOHOMEPY», IIOJTHUMEP), «COIOIH-
Mep», «CTPYKTYPHOE 3BEHOY, «CTETCHb MOJUMEPU3AIIUN», KI10-
JTUMEPHU3AIHS, «ITOJUKOHICHCAIU». XapaKTEepPU30BaTh peak-
IIUW TTOJTUMEPHU3AINK U TTOJTUKOHACHCAIIMA KaK CIOCOOBI TOJTY-
YEHUsI BBICOKOMOJICKYJISIPHBIX COCIMHEH. XapaKTepHu30BaTh
CBOWMCTBa M3Y4YEHHBIX IOJMMEPHBIX MaTepuaioB. ONUCHIBATH
CBOIICTBA, CIIOCOOBI MOJMyUYEHUS U MPUMEHEHUS! U3YUYECHHBIX I10-
JUMEPHBIX MaTtepuaiioB. HabGmiomaTh u ONMUCHIBaTh IEMOHCTPH-
pyEMBIE OTBITHI. XapaKTepru30BaTh MOTPEOUTEIHCKHUE CBOMCTBA
M3YYCHHBIX BEIIECTB. XapaKTePU30BaTh CBOWCTBA M3YUCHHBIX
MOJIMMEPHBIX MaTepuanoB. ONMUCHIBATh CBOMCTBA, CIIOCOOBI IO-
Jy4eHUs] U TPUMEHCHHS M3YYCHHBIX TMOJMMEPHBIX MaTePHUAJIOB.
Habmronath ¥ OMKUCHIBATH IEMOHCTPUPYEMBIC OIBITHI. XapaKTe-
pU30BaTh TOTPEOUTEIIBCKUE CBOWCTBA WM3YYCHHBIX BEICCTB.
[IpoBoauTh, HAOMIOMATH W OINMMCHIBATHP XWMHUYECKHUH DKCIICPH-
MEHT I10 paclo3HaBaHUIO IIACTHKOB. HaOiroaaTh U OnMuChIBaThH
CaMOCTOSITEIPHO TPOBOJUMBIC OMBITHI C IOMOIIBIO POJHOTO
s3bIKa U s3b1ka XuMun. CoOrroaaTh MpaBwiia TEXHUKH Oe301ac-
HoctH. O0O0OIIaTh 3HAHUS U JIeTaTh BBIBOJBI O 3aKOHOMEPHO-
CTSX M3MCHCHHUI CBOWCTB OPraHMYECKHUX COCIWHCHUN B 3aBHU-
CUMOCTH OT UX cTpoeHHs. OCyIIecTBISATh 03HABATEIBHYIO pe-
(hJIeKCHI0 B OTHOIICHUH COOCTBEHHBIX JIOCTHKCHHM B TPOIIECCEe
penieHus Y9eOHbBIX U TTO3HABATEIbHBIX 3a]1a4.
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KnaccudunupoBats Heopranmdeckue BemectBa. O000maTh
3HaHUS M JeJaTh BBIBOJABI O 3aKOHOMEPHOCTAX HW3MEHEHUI
CBOMCTB HEMETAJUIOB B Iepuojax u rpynmnax Ilepumonnueckoit
cucteMsbl. [Iporao3upoBaTh CBOMCTBA BOJOPO/IA U €T0 COETUHE-
HUI Ha OCHOBE 3HAHUU O NMEPUOJMYECKOM 3aKOHE. XapaKTepu-
30BaTh HAxXOXJEHHE B TMPUPOJE, CBOMCTBA, OHOJIOTMYECKYIO
poJib U 00JIacTH MpUMEHEHUs Bojopoaa. HabmonaTe U onuck-
BaTh JIEMOHCTpUpYEMble ONBITHL. [IpoBonuTh, HaOMIOAATH U
ONMCHIBATh XMMUYECKHUI SKCIEPUMEHT IO MOJYUYEHHUIO BOJOPO-
na. HaGmromath W ONHMCHIBATH CAaMOCTOSATENBHO IPOBOIUMBIC
OTBITHI C TMOMOIIBIO POJAHOTO SI3bIKA U s3bIKa XUMHUU. CoOII0-
JaTh PaBWJIa TEXHUKHU 0€30MaCHOCTH XapaKTepu30BaTh 001ue
cBoicTBa TanoreHoB. OOBSICHATH 3aBHCUMOCTH CBOWMCTB Be-
IIECTB OT UX cocTaBa U cTpoeHus. O000IIaTh 3HAHUS U JelaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX M3MEHEHUN CBONCTB TaJIOT€HOB.
[IporHo3upoBaTh CBOMCTBA HEM3YUYEHHBIX AJIEMEHTOB M HUX CO-
eIMHEHNH Ha OCHOBE 3HAHUH O MepuoauyYeckoM 3akoHe. O0b-
SICHSITh B3aMMOCBSI3M MEXKAY HAXO0XKJACHUEM B MPHUPOJE, CBOM-
CTBaMH, OWOJIOTHYECKOW pONBbI0 M OOJNACTAMU TPUMECHECHHUS
n3ydaeMbix BemecTB. OOBACHITh 3aBUCUMOCTh CBOWCTB XJIOpa
oT ero crpoeHusi. OOBSICHATh B3aUMOCBSI3U MEXIY HaXOXKICHU-
€M B MPUPOJIC, CBOMCTBAMH, OMOJIOTHICCKON POJIBIO U 00IacTs-
MU NPUMEHEHUsl XJIopa. XapaKTepu30BaTh MPOMBIIUIEHHbIE U
nabopaTtopHble CrOCOObI MOJIyYeHUs XJopa. XapaKTepu30BaTh
CBOWCTBAa KHCIOPOAHBIX COeAMHEHUN Xiopa. ComocCTaBIISITh
XUMHYECKHE CBOMCTBA KUCIOPOIHBIX COSAMHEHHI Xjopa ¢ 00-
JacTaMu npuMeHeHusi. OOBACHITh 3aBUCUMOCTH CBOMCTB Be-
IIECTB OT WX COCTaBa W CTpoeHus. [IporHo3mpoBath CBOMCTBA
COCMHEHUN HAa OCHOBE 3HAHWW O MEPHUOJIUYECKOM 3aKOHE. Xa-
paKkTepr30BaTh CBOMCTBA XJIOPOBOAOPOJA U COJITHOW KUCIOTBHI.
ComnocTaBisATh XUMHUYECKHE CBOMCTBA XJIOPOBOJAOPOJA U COJS-
HOW KHCIIOTBI C OOJNAacTSIMHU NpUMEHEHHs. XapaKTepu3OBaTh
MPOMBIIIIEHHBIE W JIA0OPATOPHBIE CHOCOOBI MONYYCHHS COJIS-
HOM KucioThl. neHTuduuupoBarh rajloreHUI-MOHBI C MTOMO-
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IIbI0 KaYeCTBEHHBIX peakuui. O0001aTh 3HaHUs U JIeaTh BbI-
BOABI O 3aKOHOMEPHOCTSX WM3MEHEHUH CBOWMCTB TIaJOr€HOB.
[IporHo3upoBars CBOWCTBA COCAUHEHHM HAa OCHOBE 3HAHUM O
nepuoandeckoM 3akoHe. OOBICHATh 3aBUCUMOCTh CBOWCTB Be-
IIECTB OT UX COCTaBa M CTPOCHUS. XapaKTepHU30BaTh CBOMCTBA
¢dbropa, 6poma, noja u ux coenuHeHuil. ComnocTaBisATh XUMUYE-
CKHe cBolicTBa Topa, Opoma, MOJa U UX COECIMHEHUHN ¢ 00Ja-
CTSIMM IPUMEHEHMsI. XapaKTepu30BaTh OOIINE CBOWCTBA Xallb-
KOreHoB. OOBSCHATh 3aBUCHMOCTb CBOMCTB BELIECTB OT UX CO-
cTaBa U cTpoeHus. O6001maTh 3HaHUS U JI€TaTh BBIBOJBI O 3aKO-
HOMEPHOCTSIX U3MEHEHHUI CBOMCTB XaJbKOT€HOB. XapaKTEpPU30-
BaTh 030H KaK aJJIOTPOIHYIO Moaudukanuio kuciopoja. Comno-
CTaBJISITh POJIb 030HA B BEPXHUX M HUKHUX CIIOSIX aTMOCQEPBHI.
OOBSCHATh 3aBUCUMOCTb CBOMCTB 030Ha OT €ro CTPOCHHS.
CpaBHMBaTh CBOWCTBA 030HA U KUCIIOpoaa. OOBICHATH B3aMO-
CBSI3U MEXAY HaXO0XJICHUEM B MPUPOJE, CBONCTBAMH, ONOJIOTH-
YECKOM poJIbl0 U 00JIacTAMU IpUMEHEHHsI 030Ha. OObICHATH
ANEKTPOHHOE CTPOEHHE MOJIEKYN M3y4eHHbIX BemecTB. OO0bsic-
HATh 3aBUCUMOCTb CBOMCTB CE€pbI OT €€ cTpoeHus. ImeTs nipen-
CTaBJICHHE O BAXKHEUIIUX XMMHYECKHX CBOMCTBax cepbl. O0b-
SICHATh B3aMMOCBSI3M MEXAY HAXO0XIACHUEM B IPUPOJE, CBOM-
CTBaMH, OMOJIOTUYECKON POJIbIO U OOJIACTSIMU MPUMEHEHUS Ce-
pbl. XapakTepu3oBaTh MPOMBIIUICHHBIE U JTAOOPATOPHBIE CIO-
coObl mosrydeHusi cepbl. OOBICHATH 3aBUCUMOCTh CBOWCTB Be-
LIECTB OT HMX cocTaBa M cTpoeHus. [IporHozupoBars cBolicTBa
COCIMHEHUN HAa OCHOBE 3HAaHUU O IMEPUOJUYECKOM 3aKOHE.
OOBSICHATH DJIEKTPOHHOE CTPOCHHE MOJIEKYJ HM3YYECHHBIX Be-
mecTB. VIMeTh NpeAcTaBiICHHME O BAXKHEMIIMX XUMHYECKUX
CBOICTBaX CEpHOr0 aHrHApuAa U cepHOM KucioThl. ComnocTtas-
JSTh XUMHYECKHE CBOMCTBA CEPHOM KHCIOTHI € 00JacTIMu
npuMmeHenus. MneHtuduuupoBats cynb@UTbl U Cynb(aTbl C
MOMOIIBIO KAYECTBEHHBIX peakiuil. COoCTaBIATh YpaBHEHUS pe-
aKLMi, C IOMOLIBIO KOTOPBIX MOXHO OCYLIECTBHUTH LIECTIOYKHU
npeBpameHuil BemecTs. OCylecTBIATh PACUEThl IO XUMHYE-




CKMM ypaBHEHUsM. Vcrnonp30BaTh alrOpUTMbl IPH PELICHUU
3alay. XapakTepu3oBaTh OOIIKME CBOWMCTBA AJIEMEHTOB IIOJ-
rpynnsl a3ota. OOBICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
UX cocTaBa u crpoeHus. O600aTh 3HAHUS U JIeJaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX M3MEHEHUW CBOWCTB H3y4YaeMbIX BELIECTB.
OOBSCHATH 3aBUCHUMOCTH CBOICTB a30Ta OT €ro CTPOCHHS.
NmeTp mpencraBieHre O BaXHEHMIIMX XUMHUYECKHUX CBOMCTBAX
azota. ComocTaBisiTh XUMUYECKUE CBOMCTBA a30Ta ¢ 00JIacTsIMU
npuMeHeHus. OObSICHATh B3aUMOCBSI3M MEXKY HAaXOXKICHHEM B
MPUPOJIe, CBOMCTBaMH, OMOJIOTHYECKON pOJIBI0O M 00JacCTsIMU
MIPUMEHEHHUS a30Ta. XapaKTeprU30BaTh MPOMBIIICHHbIEC U J1a00-
paTopHbIe criocoObI MmoydeHust a30Ta. OOBSICHITH 3aBUCUMOCTD
CBOICTB aMMHAKa OT €ro CTPOCHUs. XapaKTepU30BaTh aMMHUAK
Kak BOCCTaHOBUTENb. MIMeTh mpencTaBieHne 0 BAXKHEHIINX XU-
MHUYECKHX CBOMCTBAaX aMMHaka U coieil aMmmoHusd. Comocras-
JSTh XMMUYECKHE CBOWCTBA aMMHAaKa U COJIE aMMOHUS ¢ 00J1a-
CTAMHU NPUMEHEHUA. XaPAKTEPU30BaATh MPOMBIIIJIEHHBIE CIIOCO-
Obl onryueHus: ammuaka. [IpoBoauTh, HaOMOAATH U ONMKUCHIBATH
XUMUYECKHUI 3KCIIEPUMEHT MO MOJYyYEHUI0 aMMHAKa U H3yue-
HUIO ero cBOHCTB. OOBACHATH 3aBUCHUMOCTEL CBOIHCTB OKCHIOB
a3oTa OT UX cocTaBa M cTpoeHus. O000mAaTh 3HaHUS U JenaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX M3MEHEHUN CBOMCTB HM3y4aeMbIX
BelecTB. VMMeTh mpenactaBieHHe O BaXKHEHIIMX XUMHYECKUX
CBOMCTBAaxX OKCHJOB a30Ta, a30TUCTOM KHUCIOTHI U HUTPUTOB.
XapakTepu3oBaTh HUTPUTHI KAaK OKUCIUTEIM M BOCCTAHOBUTE-
. ComoCTaBIATh XUMHUYECKHE CBOWCTBA OKCHJIOB a30Ta C 00-
JacTsIMU TpuUMeHeHus. VIMeTh TpeacTaBieHHUE O BaKHEHUIIIHUX
XAMHUYECKUX CBOMCTBAX a30THOM KHUCIIOTHI. XapaKTepHU30BaTh
OTHOIICHHE a30THOM KUCIIOTHI K METauIaM, OOBSICHATH 3aBUCH-
MOCTbH MPOAYKTa BOCCTAHOBIICHHS] a30THOM KHUCJIOTHI OT aKTUB-
HOCTHM ME€TaJUla U KOHIEHTpAlUMH KUCIOThl. CONMOCTaBISATh XHU-
MUYECKHUE CBOWCTBA a30THOW KHUCIIOTHI C 00JIACTSMU MPUMEHE-
Husl. XapaKkTepu30BaTh aJUIOTPOIHbIE MoauduKanun dochopa.
CpaBHuBath Oenblii v KpacHbli pochop. imeTs npencraBieHue




0 BaXXHEWIIUX (PU3NYECKUX U XMMHUECKHX CBOMCTBax ¢ocdopa.
ConoctaBnaTh XUMHUYECKHE CBOMcTBa ¢ocdopa ¢ obracTIMu
MpUMEHEHHs. XapaKTepu30BaTh criocoObl nmoiayuenus pocdopa.
Nwmets npenacraBiaeHue O BaXHEMIINX (U3NYECKUX U XMUMHYE-
ckux cBoiicTBax (ocdopHoro anruapuga u GochOpHBIX KHUC-
70T. ConocTaBiATh XMMUYECKHE CBOWCTBA (POCHOPHBIX KUCIOT
¢ obnactamu npuMmeHeHus. UnentupunupoBats ¢ochaT-uoHbI
C TOMOILBI0 KayeCTBEHHBIX peakuuil. MccimenoBaTh cBOWCTBA
u3ydaembix BemiecTB. OOBSCHATH 3aBUCUMOCTH CBOWCTB yTJie-
polla OT ero cTpoeHus. XapaKTepu3oBaTh U CPaBHUBAThH AJlJIO-
TpoIHble Moau(UKauuu yriepona. Mmers mnpencraBieHue o
BXHEHIINX (PU3NYECKUX U XUMUYECKHUX CBOWCTBAX YIIIEPOJa,
kapOunoB. CoNocTaBIsITh XMMHUYECKHE CBOMCTBa yriepoja M
KapOuIoB ¢ obsacTaMu npuMeHeHus. VIMeTh mpezacTaBieHue o
BOXHEHIINX (PU3NUECKUX M XMMHUYECKHX CBOWCTBAX COEIUHE-
Hull yraepoja. CpaBHUBaTh CTPOECHUE U CBOMCTBA YIJIEKUCIIOTO
n yrapHoro ra3zoB. ComocTaBliAiTb XUMHUYECKHE CBOICTBa CO-
eIMHEHUN yriepoaa ¢ obrmactamu npuMeHenus. Unentudunu-
poBaTh KapOOHAT-MOHBI C MOMOIIBI0 KAaY€CTBEHHBIX PEAKIIMM.
[IpoBoauTh, HaOMIOAATH U OMMCHIBATH XMMHUYECKHM SKCIepu-
MEHT MO MOJIYYEHHIO YTieKucaoro raza. OObSCHATh 3aBUCHU-
MOCTb CBOMCTB KpEMHUs OT €ro ctpoeHus. Mimers npencrasie-
HUE O BAXHEUIINX (DU3UYECKUX U XUMHUYECKUX CBOMCTBAxX
kpeMHusi. ConocTaBisATh XUMUYECKHE CBOWCTBA KPEMHHUS € 00-
JacTsIMM TpuUMeHeHus. VIMeThb MpeacTaBlieHHEe O Ba)KHEHIIMX
(¢u3NYECKNX M XUMHUYECKUX CBOMCTBaX COCAMHEHUN KPEMHUSI.
ConocTaBiATh XMMUYECKUE CBOMCTBA COCAMHEHUIN KPEMHHS C
obnactsimu npuMmeHeHUsl. COCTaBiIsATh CpaBHUTENbHBIE U 0000-
maromue cxemsl. [IpoBouTh pacyeTsl Mo XUMUYECKUM (HopMYy-
JaM U ypaBHEHUAM peakuuil. OCylecTBIsATh O3HABATEIbHYIO
pedaeKcu0 B OTHOLIEHUU COOCTBEHHBIX JOCTHKEHUH B MPO-
I[eCce pelIeHus1 y4eOHBIX M TIO3HABATEIbHBIX 331a4. OCyIecTB-
JSITh TIO3HABATEIBHYIO PE(PIEKCHIO B OTHOIIEHUH COOCTBEHHBIX
JOCTHKEHUH B MPOIIeCcCce pelieHus] y4eOHbIX U MO3HABATEIbHBIX




3aJad.

Tema 3.2. Me-
TaJIIbL.
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OOBACHATh 3aBUCUMOCTh CBOMCTB METANIOB OT UX CTPOEHUS.
XapakTepu3oBaTh O0LIME XUMUYECKHE CBOMCTBA METAJUIOB KaK
BOCCTAHOBHTEJIEW HA OCHOBE CTPOCHUS UX aTOMOB M IOJ0KECHUS
B 3JIEKTPOXMMHUYECKOM psALY HaIpsDKEHMM MertamioB. IIporHo-
3UpOBaTh CBOMCTBA HEM3YUYEHHBIX 3JIEMEHTOB U UX COEIMHEHUN
Ha OCHOBE 3HAaHMM O NEPUOJNYECKOM 3aKOHE. XapaKTepru30BaTh
crocoObl TOJTYYeHHUs] METAJUIOB U3 Pyl U MuHepayioB. Habmro-
JaTh W OIHCHIBATh JIEMOHCTpHUpyEMbIe KoJuleKuuu. lmers
Mpe/CcTaBlIeHUE 0 HanboJee N3BECTHBIX CIUIaBaX. XapaKTepu3o-
BaTh OCOOCHHOCTH cIUIaBOB. Habmonath M ONMMCHIBATh JIEMOH-
CTpUpYEMbIEe KOJUICKIIMU. XapaKTepHU30BaTh OOIIME CBOWCTBA
MIETOYHBIX MeTaIoB. OOBACHATh 3aBUCUMOCTH CBOWCTB IIIE-
JIOYHBIX META/IOB OT cTpoeHus. O000IIaTh 3HAHUS U JenaTh
BBIBOJIbI O 3aKOHOMEPHOCTSIX M3MEHEHHUM CBOWCTB ILIEIOYHBIX
MeTasuioB. [Iporao3upoBaTs CBONMCTBA HEU3YUEHHBIX JJIEMEHTOB
Y MX COCIMHEHHMI Ha OCHOBE 3HAHMI O NEPUOJANYECKOM 3aKOHE.
OOBSICHATH B3aMMOCBSI3U MEXKIY HaXO0XKJICHUEM B MpPUPOJE,
CBOWCTBaMH, OMOJIOTUYECKON POJIBIO M O0JIACTIMHU MPUMEHEHHUS
M3ydaeMbIX BemlecTB. UaeHTuuuupoBaTh MEI0YHbIE METAIIIBI
1o 1[BETY IUIaMeHH uX cojeil. Habmonate neMoHcTpupyembie U
CaMOCTOATENBHO NPOBOAMMBIE OMNBITHL. Habmogath xumude-
CKHME PEaKLMHM U ONMCHIBATH UX C IIOMOILIBIO POJHOTO SA3BbIKA U
sa3pika xuMmuH. CoOirogaTh mpaBWiia TeXHUKH bezomacHocTu.
OOBSICHATH 3aBUCUMOCTb CBOMCTB HATPUS U KaJIUs OT UX CTPOE-
Hus. CpaBHUBATh CBOWCTBA HaTpus M Kanus. MmeTs npencras-
JICHUE O BAKHEHMIINX XMMHUYECKUX CBOMCTBAX HATPUSA M KaJusl.
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OOBACHATH B3aMMOCBSI3M MEXAY HAX0XKIEHUEM B IPHUPOJE,
CBOWMCTBaMH, OMOJIOTMYECKON POJIBIO U 00JIACTIMHU IPUMEHEHHUS
HaTpHsl U Kallus. XapakTepHU30BaTh MPOMBILIIEHHBIE U J1abopa-
TOpPHBIE CIOCOOBI NOJydYeHUs HaTpus. MimeTs npenacrasieHue o
BOKHEUIINX XUMUYECKUX CBOMCTBAX COCOUHEHUM HATpUA U Ka-
aus. XapakTepu30BaTh COAY U €KUM HATP KAaK BaKHEHIIUE CO-
eauHeHust HaTpuss. OOBICHATH B3aMMOCBSI3M MEXKIY HAXOXKIE-
HUEM B NPUPOJE, CBOWCTBAMH, OMOJIOIHUECKON POJbIO COeNU-
HEHUH HATpUsl U Kajnus. XapaKTepu3oBaTh OOIIME CBONCTBA
aneMeHTOB T1aBHOM moarpynnsl Il rpynmel. OObACHATH 3aBU-
CUMOCTb CBOWCTB JIEMEHTOB INIaBHOM noarpynmnsl II rpymnmsr ot
cTpoeHus. O000IIaTh 3HaHUS U JIeNaTh BBIBOJBI O 3aKOHOMEp-
HOCTSIX U3MEHEHUI CBOMCTB AJIEMEHTOB IWIaBHOW moArpynmsl 1
rpymmsl. [IporHo3npoBats CBOMCTBA HEN3YUYECHHBIX JJIEMEHTOB U
UX COCJUHEHUN Ha OCHOBE 3HAHUU O IEPUOJUYECKOM 3aKOHE.
WnentupunupoBaTh LIETOYHO3EMENbHBIE METaUIbl MO IIBETY
IiaMeHn ux coequHeHuil. OOBACHATL 3aBUCHUMOCTL CBOWCTB
MarHus oT ero cTpoeHus. VIMeTs npeacTaBieHne O BaKHEUIINX
¢u3NYecKNX U XMMHUYECKUX CBOMCTBax Maraus. ComocTaBisaTh
XMMHUYECKHE CBOICTBA Maruusi ¢ o0iacTsIMu npuMeHeHus. O0b-
SICHSITh 3aBUCUMOCTb CBOWCTB KaJIbLIMSI OT €ro cTpoeHus. Mmers
OpEe/JCTaBICHHE O BaKHEUIIMX (U3NYECKMX U XHUMHUYECKHX
cBoiicTBax Kaiblusa. CONOCTAaBIATH XMMHMUYECKHE CBOWMCTBA
KalplUs C¢ 00JacTAMM NpPUMEHEHHs. XapaKTepu30BaThb BHJIbI
KECTKOCTH BOJABL. XapaKTepuU30BaTh CHOCOOBI yCTpaHEHUS
KECTKOCTH BO/bI. OOBACHATH 3aBUCUMOCTH CBOMCTB aJIFOMUHUS
OT ero ctpoeHus. Mimetb mpencraBieHUe O BaKHEHIINX (QU3U-
YECKUX M XMMUYECKHX CBOWCTBax altOMUHHUs. COMOCTABIATH
XMMHUYECKHE CBOMCTBA AMOMUHUS C 00JACTSIMHU NPUMEHEHHS.
Nmerts mpencraBieHue O BaXKHEHIINX XUMHYECKUX CBOMCTBAX
coenquHeHUN anmtoMuHUA. OOBICHATH B3aUMOCBSI3U  MEXKIY
HaX0XKJIEHUEM B IPUPOJE, CBOMCTBAMHU, OMOJIOTUYECKON POJIBIO
coeuHeHui amoMuHUs. COonoCTaBiIATh XUMHUUYECKHUE CBOMCTBA
COEJMHEHUH aJIIOMHUHUSA ¢ o0nacTsaMu npumMeHeHust. [IpoBoauTs,




HAOJIOJIaTh U OMKCHIBATh XUMHUUYECKUN SKCIIEPUMEHT IO TOJY-
YEHHUIO 3aJlaHHBIX BemecTB. HaOmogaTe U ONMMCHIBATH CAMOCTO-
SITEJBHO MPOBOJMMBIE ONBITHI. JlenaTh BBIBOJKI MO pe3yJIbTaTaM
MPOBEJCHHBIX XUMHYECKUX OMBITOB. COOMIONaTh MpaBuUiia TeX-
Huku be3onacHocTu. CoCTaBisATh YpaBHEHUsI PEAKLHM, C IO-
MOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTH LIEMOYKHU MPEBPAILIECHUN
BemiecTB. OCYIIECTBIATh PACUYETHI 110 XUMUYECKUM YpaBHEHHU-
ssM. Mcrionp30BaTh aaropuTMBbl MPU PENICHUM 3ajady. XapakTe-
pU30BaTh O0IE CBOMCTBA MEPEXOIHBIX MeTaLioB. OOBICHATH
3aBUCUMOCTb CBOWCTB MEPEXOJHBIX METAJIOB OT CTPOCHUS.
OOBSCHATH 3aBUCUMOCTh CBOWMCTB XpOMa OT €ro CTPOCHHS.
Nmetsr mpencraBieHHe O BaKHEUIINX (U3UYCCKUX UM XUMHYC-
CKMX CBOMCTBax xpoma. ComocCTaBiIATh XMMHYECKHE CBOKCTBA
XpoMa ¢ obnacTaMu mOpuMeHeHus. VIMeTh mpeacTaBlieHHEe O
BOKHEHIINX XUMHUYECKUX CBOMCTBAX COCIMHEHUM XpoMma.
VYcranaBiuBaTh 3aBUCUMOCTh MEXAY KHUCJIOTHO-OCHOBHBIMHU
CBOMCTBAMHM OKCHJIOB M THAPOKCHUIOB XpOMa U 3HAYCHHEM CTE-
MIEHU OKHCIIeHUs. XapaKTepu3oBaTh aM(OTEpHbIE CBOWCTBA OK-
cuga u rugpokcuaa xpoma(lll). OnuceiBaTh B3aUMHBIE TIEPEXO-
JIbI XpOMAaTOB M JuXpoMaToB. OOBICHATH 3aBUCUMOCThH CBOMCTB
Maprasiia oT €ro cTpoeHus. MIMeTh npencTaBiieHUE O Ba)KHEH-
muX (QU3NYECKUX M XUMHUYSCKHX CBOMCTBAaX MapraHila M €ro
coequHeHni. COnoCcTaBIsATh XMMUUYECKHE CBOMCTBA MapraHiia u
€ro COeIMHEHUH ¢ 00JIaCTSIMU MPUMEHEHUs. XapaKTepu30BaTh
okcua Mapranna(lV) kak okuciuTenb U KaTaauzaTtop, IepMaH-
raHaT Kajaus KakK OKHCIMTENb. XapaKTEpU30BaTh JKEIIE30 Kak
XUMUYECKHM deMeHT. OOBICHATh B3aUMOCBSI3H MEXKY HAX0XK-
JIEHUEM B TIPUPOJIC, CBOMCTBAMHU U OMOJOTUYECKOU POJIBIO JKe-
ne3a. XapaKTepu30oBaTh Keje30 Kak mpoctoe BemecTBO. O0b-
SICHATHh 3aBUCHUMOCTb CBOMCTB K€J€3a OT €ro cTpoeHus. Mmers
NpEACTaBICHUE O BaXHEUIIUX (DU3NYECKHX M XHUMHYECKUX
cBolicTBax kene3a. ComocTaBisATh XMMHYSCKHE CBOMCTBA JKele-
3a ¢ obmacTsMu mpuMeHeHus. VMIMeTh mpelncTaBiIeHHE O Ba-
HEUIINX XMMHUYECKUX CBOMCTBAX COeAMHEHMH xene3a. CpaBHU-




BaTh KHCJIOTHO-OCHOBHBIE u OKHCJIUTEIBHO-
BOCCTAaHOBUTEIbHBIE CBOMCTBa ruapokcuna sxenesa(ll) u rua-
pokcuna xene3a(lll). ConocrapnaTh XUMHUUYECKHUE CBOMCTBA CO-
eIMHEHUH Xele3a ¢ 00JacTIMHU TPUMEHEHUs. XapaKTepru30BaTh
MeToabl mepeBoda cojeit xene3a(ll) B comu xenesa(lll) u o06-
patHo. Unentuduruponats uonsl xeneza(ll) u (III) ¢ momo-
IO  KA4eCTBEHHBIX peakiuil. OOBSICHATh 3aBUCUMOCTH
CBOMCTB MeIu OT €€ cTpoeHus. MMeTp mpencraBieHue O Bax-
HEHMMX (U3UUECKUX U XMMHUYECKMX CBOMCTBAaX MEIH U €€ CO-
enqnHeHn. CommocTaBIITh XUMHUUECKHAE CBOUCTBA MEOU U €€ CO-
eIUHEHUN C 00JIaCTsIMU MPUMEHEHHUs. XapaKTepu30BaTh IMPO-
MBIIUICHHBIE CIOCOObI ToNydeHuss mMeau. OObICHATh 3aBUCHU-
MOCTb CBOICTB cepebpa oT ero crpoenus. Mmets mpencrasie-
HUE O BOXHEUIMX (PU3UYECKUX M XUMUUYECKUX CBOMCTBAX Ce-
pebpa u ero coequHeHut. OOBICHITH 3aBUCUMOCTH CBOHCTB 30-
JOoTa OT €ro crpoeHus. MmeTs mpencraBiieHHEe O Ba)KHEWUILIHUX
(bU3UYECKUX U XMUMHYECKUX CBOMCTBaX 30j0Ta. COMOCTABISThH
XUMUYECKHE CBOMCTBA 30JI0Ta ¢ 00JIACTAMHU MPUMEHEHUs. Xa-
pakTepu30BaTh CIOCOOBI BBIIEICHHUS 30JI0Ta U3 30JI0TOHOCHOM
nopoibl. OOBACHITH 3aBUCUMOCTh CBOMCTB IIMHKA OT €r0 CTPO-
enus. IMeth mpencTaBieHre 0 BaXKHEHIINX (PU3UUECKUX U XU-
MUYECKHX CBOWCTBaX LIMHKA U €ro coequHeHui. ComnocTaBiiTh
XUMHYECKHE CBOMCTBA IIMHKA U €r0 COECIUHEHUN C 00JaCTIMHU
npuMeHeHusi. CoCTaBisATh CpaBHUTEIbHBIE M 0000IIaroNMe
cxembl. [IpoBoauTh pacyeThl MO XUMUYECKUM (opmylnaMm u
ypaBHEHUAM peakiuid. OCyHIeCTBISATh IO3HABATEIbHYIO pe-
(hIekcHuio B OTHOIIIEHUU COOCTBEHHBIX JOCTHXKEHHUM B TIpoIIecce
pemeHus y4eOHBIX M TMO3HaBaTeNIbHBIX 3adad. OCyIIeCTBIATH
MO3HABATEIbHYI0 PE(IIEKCHI0O B OTHOIIEHUH COOCTBEHHBIX T0O-
CTH)KCHHI B TIPOIECCE PEUICHUS] y4eOHBIX M MO3HABATEIHHBIX
3a/1a4.
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Paznen 4. Teo-
peTuveckKue
OCHOBBI XUMUH

O06001maTh MOHATHS «SIAPOY, KIPOTOHY», KHEUTPOH», «H30TO-
IBD», KHYKIUABDY. XapaKTepu30BaTh CTPOEHUE aTOMHOTO Spa.
PaznuyaTe TepMUHBI HYKJIUB! M U30TOMBI. XapaKTepu30BaTh

DKOJIOTUYECKOE
BOCIIUTAHHE

Bcemupnslii
J€Hb 3eMJIH




Tema 4.1.
Ctpoenne  Be-
1IecTBa

THUIIBI PAIMOAKTUBHOIO Pacraja, TUIbI IepHbIX peakiuil. Onu-
CBHIBATh MOJIyYEHUE HOBBIX 3JIEMEHTOB ITOCPEICTBOM SJIEPHBIX
peakuuii. XapakTepu30BaTh COCTOSHHUE JJIEKTPOHA B aTOME.
O06001mAaTh MOHATHUS «3JEKTPOHHASI KOHPUTYpALHs», «IHEpTe-
TUYECKUN YPOBEHBY, «3JIEKTPOHHASI OpOUTAIIBY. XapaKTepHU30-
BaTh KBaHTOBbIE uKcia. DopmMynupoBaTh 6a30Bbl€ IPUHIUIIBI
pacnpeieneHust 3JIEKTPOHOB 1o opouTansiM. CpaBHUBATh dJIEK-
TPOHBI, HAXOISALIUECS Ha PA3HBIX YPOBHSX, MO (hopme, SHEPTHUH.
XapakTepHu30BaTh BAJICHTHbIE BO3MOKHOCTA aTOMOB XUMUYE-
CKHX 2JIEMEHTOB. KOHKPETU3NPOBATh MOHATHS «XUMHUYECKast
CBSI3b», «BAIEHTHOCTHY. O000IIaTh MOHATUS «KOBAJICHTHASI He-
MIOJISIPHAS CBSI3bY, «KOBAJICHTHAS MOJIAPHAs CBA3BY. OOBICHATH
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBsA3H. ONUCHIBATh Xa-
pPaKTEepUCTHKHU KOBaJIeHTHOM cBsA3M. [IpeackasbiBath hopmy
poCThIX MoJieKyn O000IaTh MOHATHS KMOHHAS CBS3bY, «KPH-
cTaymueckas pemerka». OOBICHATh MEXaHU3MbI 00pa30BaHUs
MOHHOM CBA3U. XapaKTepU30BaTh TUIIBI KPUCTAIUINYECKUX pe-
LIETOK HOHHBIX coeuHeHni. O0001IaTh MOHATHE «MeTaInye-
ckas cBs3b». OOBSCHATH MEXaHU3MbI 00pa30BaHMS METAJUTHYC-
CKOH CBsI3U. XapaKTEPHU30BaTh TUIIBI KPUCTAIIMYECKUX PEllIe-
TOK METAJUIOB. XapaKTepU30BaTh TUIIbI MEKMOJIEKYJIIPHOTO
B3auMoiecTBUsA. O000IIATh MOHITHE «BOJIOPOJIHAS CBS3HY.
OOBACHATh MEXaHU3MBI 00pa30BaHUs BOJOPOIHOM cBs3H. Co-
CTaBJISITh CPAaBHUTEJIbHBIE U 00001atomme cxemsl. [IpoBoanTh
pacyeThl N0 XMMUYECKUM (pOopMyJiaM U YPaBHEHUSIM PEaKIIUM.
Ocy1iecTBIsATh MO3HABATENbHYIO pe()ICKCHIO B OTHOILICHUH
COOCTBEHHBIX JOCTUKEHUHN B IIPOLIECCE pelIeHUs] y4eOHBIX U
NIO3HABATEJIbHBIX 3a/1a4.
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Tema

4.2 OcHOBHEIE
3aKOHOMEPHO-
CTHU MPOTEKAHUS
XUMHUYECKHUX
peaKIuu.

17

XapaKkTepu30BaTh TEIUIOBBIE A(PPEKTH XUMHUYECKUX PEAKIIHA.
O000mmaTe MOHATHS «IK30TEPMHUECKAsl PEAKLUN», «IHI0TEp-
MHUYecKas peakius». ONHChIBaTh TEPMOXHUMHUYECKUE PEaKIIUH.
PaccunteiBath TemioBble 3()(PEKTHl XUMHUECKUX PEAKIIHA.
Omnpenensate MOHATHE «IHTAIBIHY. ONpeneisiTh TemIOTH 00-
pasoBanusi BemectB. @opmynupoBaTh 3akoH l'ecca m cruen-

Tpynosoe
TaHUe

BOCIIHN-

Bceepoccutickuit
OTKPBITBI YPOK
«OBX»




CTBUE U3 Hero. PaccunThIBaTh TEIJIOTHI PEAKLIMK Y€PE3 TEIIOTHI
o0Opa3oBaHus BELIECTB. PacCUMTHIBATh TEIUIOTHI PEaKLUU Yepes3
sHepruu cBs3er. DopMynupoBaTh BTOPOM 3aKOH TEPMOJIMHA-
MUKH. ONIepupoBaTh MOHATUEM «IHTPONHUS». XapaKTepU30BaTh
sHepruto ['mb60ca kak TepmoauHaMuyeckyro QyHkmuio. I[Ipo-
THO3UPOBATh BO3MOYKHOCTb IIPOTEKAHUSI XMMHUYECKUX PEaKIUN
Ha OCHOBE UMEIOIINUXCS 3HAHUM M0 XUMUYECKON TEPMOJIHMHAMMU-
ke. XapakTepu3oBaTh KPUTEPUHA CAMOIPOU3BOIBHOCTH XUMUYE-
CKUX peakuuif. OCyIIeCTBISATh pacueThl TEIIOBBIX 3(PeKToB
XUMUYECKUX PEeaKlUii Ha OCHOBE JIAHHBIX O TETUIOBOM 3¢ dexTe
oOpa3oBaHus BeuiecTB. [IporHo3upoBaTh BO3MOXHOCTH MPOTE-
KaHMS XMMUYECKHUX PEAKINil HA OCHOBE MMEIOUIUXCS 3HAHUH 110
XUMUYECKOU TepMOAUHAMUKE. OCYyIIECTBIATh pacyeThl 10 XH-
MuyeckuM ¢opmynaMm. Mcnonb3oBaTh aaropuTMbl MpU pellie-
HUU 337a4. XapaKTepru30BaTh CKOPOCTh XUMHYECKON pPEaKIUu.
OOBSICHIATh 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW peakluu OT
paznuuHbIX (paxTopoB. DopMynMpoOBaTH 3aKOH JEHCTBYIOIIMX
Macc. HaOmionaTe M omMchiBaTh JEMOHCTPUPYEMBIE OIBITHI.
OnpenensTh TOHATHS  «TeMIEpPaTypHbIH KO3 UIIUEHTY,
«3Heprus aktuBauun». @opmynuposats npasuio Bant-T'ododa.
OOBSICHATH TNPUYMHY YBEJIUYEHUS CKOPOCTH pEaKIHMH MpHU
HarpeBaHuu. HaOmroaaTh JeMOHCTpUpPYEMbIE U CAMOCTOSTEIIBHO
IPOBOJIUMBIE OMBITHI. ONpenensaTh MOHATUS «KaTalu3y, «KaTa-
JAU3aTOp», «(HEPMEHT», «CENEKTUBHOCTh», «TOMOICHHbIN KaTa-
JU3», «TeTeporeHHbId Karamu3». OOBICHATH MEXaHU3M JIeH-
cTBUA Kataynm3aropa. ONHMCBIBATH MEXaHHW3Mbl T'OMOTEHHOTIO,
reTepOTeHHOT0 U (epMEHTATUBHOTO KaTayiu3oB. [IpoBOAUTS,
Ha0JI0/1aTh U OMHCHIBATh XMUMUYECKUN DKCIEPUMEHT IO OIpe-
AeneHnio (JakTOpOB, BIMSIOMIMX Ha CKOPOCTh XUMHYECKOU pe-
akuuu. MccnenoBaTh ycilOBHs, BIUSIOIIME HA CKOPOCTb XUMH-
yeckod peakiuu. HaOmromate ¥ OMMCHIBATH CaMOCTOSTEIBHO
MIPOBOJMMBIE OIBITHI C ITOMOIIBI0 POAHOTO S3bIKA U A3bIKA XH-
Muu. Jlenatb BBIBOABI MO pe3yibTaTaM MPOBEICHHBIX XUMHUYE-
ckux onbiToB. CoOmofarh mpaBwiia TeXHUKH be3omacHocTu.




XapakTepu3oBaTh XUMHUYECKOe paBHOBecue. CpaBHUBATH 00pa-
TUMBIE U HEOOpaTUMBIE peaKlMU. XapaKTepU30BaTh KOHCTAHTY
paBHOBECHS KaK KOJMYECTBEHHYIO XapaKTEPUCTUKY MOJIOKEHUS
xumuyeckoro pasHosecus. dopmynnposars npunuun Jle Ila-
Tenbe. XapaKTepu30BaTh THUIIBI paBHOBECHBIX cucTeM. OObsic-
HATh 3aBUCHUMOCTBH TOJIO)KEHUSI XHMHUYECKOTO PAaBHOBECHUS OT
paznuuHbix ¢akTopoB. [Ipencka3piBaTh HampaBiIeHUE CMeEIlle-
HUSI XMMHUYECKOTO PaBHOBECHUS MPU U3MEHEHUHU YCIOBHM MpO-
BEJICHUSI 0OpaTUMOM XMMHUYECKON peakiuu. XapaKTephu30BaTh
WOHHOE TPOU3BEJAEHUE BOJIbI, BOJIOPOAHBIN MoKa3zaTenb. [Iposo-
TuTh pacdeT pH pacTBOpPOB CHIBHBIX AJIEKTPOJIUTOB. DKCIIEPHU-
MEHTaJIbHO OIpPENENIATh KUCIOTHOCTh CpPEIbl Pa3IMYHBIX pac-
TBOPOB, B TOM YHCJI€ U B OBITY. 3HaTh MpaBWJia OKa3aHUS Mep-
BOM MOMOIIY MPHU TMOMAJTAHUHN HA KOXKY PaCTBOPOB C BHICOKUM U
Hu3KkuM pH. XapakTepu3oBaTh XMMHUUYECKOE PaBHOBECHE B pac-
TBOpax. [IpoBOAUTH pacueThl MO XUMHUYECKUM QopMmylaM U
ypaBHeHUsiM VccaenoBaTh ycloBuUsl, BIUSIONIAE HA TTOJIOXKEHUE
XUMUYECKOTO paBHOBECHA. XapaKTEPU30BaTh XUMHYECKUE HC-
TOYHHKU TOKA. XapaKTEPU30BaATh JIEKTPOIU3 KaK OKUCIUTENb-
HO-BOCCTAaHOBUTENBHBIN Mporiecc. OOBICHATH MPOIECCHI, TPO-
TEKarolue MpH JIEKTPOJIU3E PacIljiaBOB U pacTBOpoB. Ompene-
JSATh TIOHSATUSL «CTAHJAPTHBIA AJIEKTPOJHBIA IMOTEHUUAT» U
«QIEKTPOABIKYIIAs cuia peakiuuu». CocTaBIsTh CPaBHUTEIb-
Hble U 00oOmIaronue cxeMbl. [IpoBOIUTE pacyeTsl MO XUMHUYE-
ckuM dopmysiaM U ypaBHEHHSIM peakiuil. OCylecTBIsITh MO-
3HABATENbHYIO PEQIIEKCUIO B OTHOIIEHUH COOCTBEHHBIX JOCTHU-
KEHUU B TPOIECCE PEIICHUs] YICOHBIX M TO3HABATEIIbHBIX 3a-
nad. OcCyIIecTBIATh MO3HABATEIBHYIO pe(IeKCHI0 B OTHOIIIE-
HUU COOCTBEHHBIX JIOCTHKEHHUI B MPOIIECCE PEIICHUS YIeOHBIX
Y MTO3HABATEJIbHBIX 3a/1a4.
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Paszngea 5. Xu-
MMUA 4 JKU3Hb

Tema 5.1. Xu-
MUYECKas TEX-

CucreMatu3upoBaTh 00IIKME MPUHIUIB HAYYHOW OpraHu3aluu
XUMHUYECKOT0 IMPOU3BOJCTBA. XapaKTepU30BaTh IIPOLIECC IIPO-
M3BOJICTBA CEPHOM KHUCIOTBI. ONMUCHIBATh KAXAYIO CTaIUIO IIPO-
n3BojicTBa. OOBSICHATH YCIIOBUSI NPOBEJIEHUS] XUMUYECKHX pe-

[TarproTnueckoe
BOCIIUTaHUE, IICH-
HOCTH  HAYy4HOTO
no3HaHus, (u3n-

«/lewp poccuii-
CKOU HayKH»




HOJIOTHSI. aKLMH, JIeKalMX B OCHOBE MOJyUYeHHUs CepHOM KUCIOThL. Omnu- | yeckoe  BOCIHUTA-
ChIBaTh XMMHUYECKHE PEaKIIMH, JIe)Kalue B OCHOBE IMOJyYeHHs | HHUe, (HOpMHpOBa-
CEpPHOM KHUCIJIOTBI, C UCIIOJIB30BAHUEM POJHOIO SI3bIKAa U SA3bIKA | HUE KYJbTYpPBI
xumun.. Habmonate U onuceiBaTh JEMOHCTPUPYEMBIE ONBITHI. | 3M0POBbSI U 3MO-
XapakTepu3oBaTh IPOLIECC MPOU3BOACTBA aMMHaKa. OOBSICHATH | IMOHAIBHOIO OJia-
ONTUMAJIbHBIE YCJIOBHSI MPOBEACHHUS XUMUUYECKUX PEAKIUH, Jie- | TOMOoIy4usi, IKOJIO-
KaIIUX B OCHOBE MOJYYEHHUS aMMHUaKa. XapaKTepU30BaTh MPO- | THYECKOE  BOCIHU-
I[eCC MPOU3BOACTBA yyryHa. ONUChIBATh XUMUUYECKUE PEAKIUH, | TAHUE
JeKalue B OCHOBE MOJYYEHUS YyryHa. XapaKTepu3oBaTh Mpo-
necc mpousBojacTBa cTtanv. CpaBHHBAaTh OCHOBHOM W TOHKHM
OpPraHUYeCKHil CHUHTE3. XapaKTepHU30BaTh MPOLECC MPOU3BOJI-
cTBa MeTaHoJa. ONUChIBaTh XUMUYECKUE PEAKIINH, JICKAIKE B
OCHOBE IOJIYYEHHsI METAHOJA.

13 | Tema 5.2. Xu- OOBSICHATH cIOCOOBI 3aIIUTHI OKPYKAIOIIEH Cpesbl U YeloBeKa | DKOJIOrHYecKoe BcemupHnslii
MHUS U DKOJIO- OT MPOMBIIUICHHBIX 3arps3HEHUN. XapaKTepu30BaTh OCHOBHBIE | BOCIIUTAHUE J€Hb 3eMIIH
TS (akTopsl XMMHUYECKOTO 3arpsi3HEHUsI OKPYKAIOIIEW Cpebl.

OnpenensTh UCTOYHUKH XMMHYECKOTO 3arpsi3HEHUsI OKpYKaro-
mel cpeasl M apryMEHTUPOBAHHO IIpejasiaraTh CrocoObl HX
oxpasbl. OnpenensaTh MOHATUE «3€JIEHas» XUMUA. XapaKTepHu-
30BaTh OOIME TPUHIIMIIBI «3€JICHON) XUMUHU.
14 | Tema 5.3. Xu- XapakTepu3oBaTh OCHOBHBIE KOMITOHEHTHI muiu — Oenku, | dusnueckoe Boc- BcemupHbrit

MU ¥ 3JI0pO-
BbE.

JKUPBI, YII€BOAbl, BUTAaMUHBI. ONMCBHIBATH XMMHYECKHE pEak-
MU, JeXallde B OCHOBE IMOJYYEHHUS H3Y4aeMbIX BELIECTB.
KrnaccuduuupoBath M XapakTepu3oBaTh MHILEBbIE J100ABKU.
[IponaranaupoBaTh 370pOBBIA 00pa3 >ku3HU. Mcmonb30BaTh
MIOJIyYEHHBIE 3HAHUS NPU NPUMEHEHHM Pa3jINYHbIX BELIECTB B
ObiTy. Habmionath M ONUCHIBaTH JEMOHCTPUPYEMBIE OIBITHI.
OcBauBaTh HOPMBI SKOJOTHYECKOTO U O€301MacHOro 00paIeHHs
C JIGKapCTBEHHBIMH mpemnaparamu. Kiaccuduuupoats nexap-
CTBEHHBIE cpeJlicTBa. Vcmonp30BaTh MOJyYEHHBbIE 3HAHUS TMPHU
NPUMEHEHHUH JIEKapCTB.

nuTtaHue, Gopmu-
pOBaHUE KYJIbTYPhI
3I0POBbSI U OMO-
[IMOHAJIBLHOTO OJ1a-
TOTIOTY YU

JACHb HUMMYHH-
TCTa
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Tema 5.4. Xu-
MU B [IOBCE-

XapakTepu3oBaTh KOCMETHUECKHE M Map(IOMepHbIE CPECTBa.
[Iporno3upoBath MociaeACTBUS HAPYIICHU TpaBUil 6€30MacHON

HanPIOTPIqCCKoe

BOCIIMTAHUC, 1ICH-

«JleHb HApOAHO-
0 €IUHCTBaY

JTHEBHOU KU3- paboThl cO cpeAcTBaMH OBITOBOM XUMHUHU. VICTIONIB30BaTh MOJY- | HOCTH ~ HAay4HOTO
HU. YEHHBIC 3HAHUSI IPU MPUMEHEHUU PA3JTUYHBIX BEIIECTB B OBITY. | IO3HAHUS «/lenp poccuii-
CKOM HAayKW»

16 | Tema 5.5. Xu- XapakTepru30BaTh BAXKHEUIIINE XUMUYECKUE BENIECTBA B CTPOU- | J[yXOBHO- MexnyHapon-
MUs B CTPOU- TeNbCTBE (TUIIC, U3BECTh, IIEMEHT, OETOH U Ap.). Vcrnonap30BaTh | HDABCTBEHHOE HBI JE€Hb pac-
TEJIbCTBE. NOJIyYEHHbIE 3HAHUS NPU NPUMEHEHUH Pa3JINYHBIX BEIIECTB B | BOCIIUTAHUE MIPOCTPAaHEHHUS

OpiTy. HaGmogaTh 1 OMHUCHIBATH CAMOCTOSITEIHHO MPOBOAUMBIE IPaMOTHOCTH
OTBITHI C TIOMOMIBIO POJHOTO sI3bIKA U si3bIKa XUMHUH. CoOII0-

JaTh TMpaBWJIa U MPUEMbl 0€30MacHON pabOThl ¢ XUMUYECKUMU

BEIIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM.

17 | Tema 5.6. Xu- KnaccudunupoBath MUHEpaiIbHbIE yIOOpEHUs MO Pa3HBIM OC- | DKOJIOTHYECKOe Bcemupnsiii
MHUS B CEJIbCKOM HOBaHUAM. PaznuuaTh OCHOBHBIE MUHEpaJbHbIE (a30THBIE, Ka- | BOCIUTAHUE J€Hb 3eMIIH
XO3SICTBE. auitnble, pocdopHbie) yaoOpeHus, pacKpbiBaTh UX POJb B IO-

BBIIICHUU MPOU3BOJUTEILHOCTH CEJIBCKOIO0 XO35MCTBA. Xapak-
TEPHU30BaTh M KIACCU(PUIIMPOBATH CPEIICTBA 3AIUTHI PACTEHUH.
Hcnonp30BaTh MOdydYeHHbIE 3HAHMS MPU NPUMEHEHUU pPa3iiny-
HBIX BellecTB B ObITy. HaOmomaTe u onuchiBaTh IEMOHCTpAIIH-
OHHBIE M CaMOCTOSITEJIbHO MPOBOJUMBIE OMNBITHl C TOMOUIBIO
POJIHOTO s3bIKA W si3bIka xuMuHU. CoOo1aTh MpaBuia U Ipue-
MBI 0€30TMacHON paboThl ¢ XUMHUYECKUMH BEIIECTBAMH U J1a00-
paTOpHBIM 00OPYTOBaHUEM.

18 | Tema 5.7. He- XapakTeprus3oBaTh pa3jIMUYHbIC BUJbBI CTEKJA. XapakTepu3oBaTh | JyxoBHO- MexnyHapon-
OpraHUYECKHE TPaAUIIMOHHBIE M COBPEMEHHBIC KEpaMUYECKHE MaTepHasbl. | HDABCTBEHHOE HBI JIEHb pac-
MaTepHuabl. XapakTepu3oBaTh KEPMEThI M MaTepHalbl C BBICOKOM TBEPAO- | BOCIUTAHUE MIPOCTPAHCHUS

cTht0. OMNUCHIBaTh XMMUYECKHE PEaKIMH, JIeXKAIlUe B OCHOBE IrPaMOTHOCTH

MIOJTyYEHUS

U3y4aeMbIX BellecTB. Mcnonap30BaTh MOJMYYEHHBIE 3HAHUS MPU
NPUMEHEHUH pa3IMYHBIX BeulecTB B ObiTy. Habmonate u onu-
CBhIBaTh JEMOHCTPUPYEMbIEC MATEPUAJIBL.
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Tema 5.8. Xu-
MUS B COBpE-
MEHHOM HayKe.

®opMynUpOBaTh OCHOBHBIE OCOOEHHOCTH COBPEMEHHON XUMUMU.
XapakTepu3oBaTh HAy4YHOE I[O3HAHUE, BBIICISATH CYOBEKT U
00BEKT HAYYHOr'0 MO3HAHUs. XapaKTEepU30BaTh ATAbl HAYYHO-
r0 UCCIEIOBAHUA. XapaKTEPU30BaTh XUMUYECKUN SKCIIEPHUMEHT
KaK BEAYLIUMH METOJ HAYYHOTO MO3HAHUS B XUMUU. XapaKTepu-
30BaTh COBPEMEHHBIC (PU3UKO-XUMHUUECKUE METO/Ibl YCTAHOBIIE-
HHS COCTaBa U CTPYKTYPhI BELIECTB.

JyxoBHO-
HPaBCTBEHHOE

BOCIIUTAHUE,
HOCTH
MMO3HAHUS

LIEH-
Hay4HOT'O

«Mexnynapon-
HBIM J€Hb pac-
MPOCTPAHECHUS
rPaMOTHOCTH

«/lenp poccnii-
CKOU HayKH»

Bcero:

204 gaca




