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IHosicHUTEJIbHAS 3AMMUCKA

Jlns  cocraBienus pabouedl  npOrpammel ObUIM  B3ATbI 3a OCHOBY CleAyroulne
HOPMATHBHO-TIPABOBBIC H HHCTPYKTHBHO-METO/IMUECKNE NOKYMEHTBL:

- denepanibHOMY rOCYAaPCTBEHHOMY 00pa30BATENLHOMY CTAHAAPTY OCHOBHOTO OOLIEr0
o6pasosarns /CTannapThl BTOPOTO MOKOJICHHS / M.: «TIpocseuierney, 2014).

- Tlpukas MmunoOphayku ot 31.03.2014 Ne233 «O6 yreeprkaeHnn (eaepanbHOTo
nepeuHst y4eOHMKOB, DPEKOMEHIYEMbIX K HCHOIB30BAHMIO  TPH pean3aluln  HMEIOLIHX
OCYJApCTBEHHYIO  AKKPEAMTALMIO  00pasoBaTe/ibHbIX  MPOrpaMm HayanbHOro  obuiero,
OCHOBHOTO 0B111ero 1 cpenHero oduiero 00pasoBaHu (pen. ot 05.07.2017).

- Tlpuka3 MusucrepeTsa npocsewienns Poccun ot 28.12.2018 Ne 345 «O denepanbHOM
mepeure yueOHMKOB, PEKOMEHAYeMbIX K HCIOJb3OBAHMIO MpH  peannsatlii MMEIOLIMX
FOCYAAPCTBEHHYIO ~ AKKPEAMTALMIO  00pasoBaTe/IbHbIX  MPOrpamMM  HAYANILHOTO obuiero,
OCHOBHOTO 0611ero, cpesHero oduero 00pasoBaHus»

- denepasbHbIi rOCYNapCTBEHHbIH oOpa3oBaTeNbHblil CTaHAApT OCHOBHOTO obuero
oOpa3oBaHms, yTBEPIKACHHBI MPUKA3OM Munucrepersa 00pa3oBaHus W HAayKH Poccuiickoi
®epnepauun ot 17.12.2010 Ne 1897 (B pent. npukasa Ne 1577 ot 31.12.135).

- 00T 000 UacTHoro ofpasosatenboro yupesaerns Jluues Nel «CrnyTHHK?, NPHKa3
Ne 34-om ot 08.09.2015 1.

M OPHEHTHPOBAHA HA HCIOJIbL30BANNE yueGHO-MeTOANECKOr0 KOMILIEKTA:

- npuMmepHOit paboueit NporpaMmbl 1o XHMUH 10-11 knacc 6a3oBblit yposens. ['abpuenst
0.C. M.: Ipoda - 2017
Tabpuensy O. C. Xumus. 10 xknace. Basosbiit yposeHb: yuaeonnk / O. C. [abpuensiv. — 5-e u3n,,
crepeorur. — M.: Jlpoda, 2017.
Ta6puenst O. C. Xumust. 11 knace. Basosbiii yposetb: yuebuuk / O. C. T'abpuessn. - 3-e u3n,,
crepeorurn. — M.: Jpoda, 2016

Llesm u 3a1a4n

. OCBOEHIE 3HAHMIT O XMMHUECKOIT COCTABISFOLICH €CTECTBEHHO-HAYYHOH KapTHHbI
MHpA, BXKHEHIINX XMMUYECKMX NOHATHSIX, 3aKOHAX 1 TEOPHSIX,
. OBJIAZIEHIE YMEHUIMU MPUMEHATH MOTYIEHHbIC SHAHMA JUTA 00DBICHEHHUS

pa3HO00OPa3HbIX XUMHUUECKHX aBJIeHUIT 1 CBOHCTB BELIECTB, OLEHKH PO XUMHH B PA3BHTHH
COBPEMEHHBIX TEXHOJIOTHH 1 NOJy eHHH HOBbIX MaTepHasoB,

. pa3BUTHE MMO3HABATENLHBIX MHTEPECOB 1 HHTEJIEKTYabHbIX CIOCOOHOCTEH B
TPOLIECCE CaMOCTOATENbBHOTO npuoOpeTeHnst XHMHUYECKUX 3Ha HUH ¢ UCMOJIBE30BAHHEM
PA3IMUHBIX MCTOUHMKOB HH(OPMALIH, B TOM HHCIC KOMIbIOTEPHBIX;

. BOCIHUTAHHUC y66}1(ﬂeHHOC’T‘]-I B MO3UTHBHOM POJIH XUMHH B JKH3HH COB])E‘,MGHHOFO
OSUIECTB?L, HeoOXOIMMOCTH XHMHHYECKH I‘pﬂI\«IOTHOFO OTHOLUEHHMS K CBOEMY 310POBLIO H
OKpYIKaIOLLElN Cpene,

. MpUMEHeHHE MOTYHEeHHbIX 3HAHH it 1 ymeHuit s 0e30macHOro HCroab30BaHHA
BELLEeCTB ¥ MATEPHAIIOB B ObITY, CELCKOM X034HCTBE H Ha MPOM3BOACTBE, PELICHH
HpaI(TI/lHECKPiX 3a4a4 B HOBCG,E[HSBHOﬁ JKHU3HH, npenynpezxnem-{ﬂ HBIIE:HV]ﬁ, HAHOCALLUX BpEX
3IOPOBBIO YENOBEKa 1 OKpysKatoulei cpese.

MecTo npeaMera B yueOHoM Iuiane

Pabouasi mporpamma Kypca XHMHH 6a30BOro ypOBHs paccuuTaHa Ha 68 vyacos 3a aBa
rofa oOydenus, 34 vaca B rof, 1 yac B Hemento B 10 U 11 Knacce.



[Lranupyemblie pe3yJbTaThl

JlesTeIbHOCTL yunuTenst B OOy4eHHH XHMHH B cpenHed (MOJHOM) WKOJIE A0JKHA ObITb
HarpaBJIeHa Ha NOCTHKEHHE 00YHAKOLIUMHCS CITE/YOLLAX JIHMHOCTHBIX Pe3yJIbTaTOB:

— B LIEHHOCTHO-OPHEHTALMOHHON cepe — OCO3HAHHME POCCHHCKOM TpakAaHCKOH
UIEHTHYHOCTH, MATPHOTH3MA, HYBCTBA ropaocTH 3a [JOCCHECKYIO XUMHUYECKYIO HAYKY,
— B TpynoBoii cdepe — TOTOBHOCTb K OCO3HAHHOMY BpIOOpY JajbHEHLIeH

o6pa3oBaTeNbHON TPACKTOPHH HITH TPYJIOBO#H NE€ATEIBHOCTH,

— B MO3HABATENLHOW (KOTHUTHBHOM, MHTEJUIeKTyanbHO) cepe — yMeHHue ynpasliaTbh
cBOEll MO3HABATEJILHOH ACATENBHOCTBIO, TOTOBHOCTL H criocoOHOCTL K 00pa3oBaHHio, B TOM
ygcne camMooOpa3oBaHHIO, Ha MNPOTSKEHHH Bcell JKM3HM, CO3HATE/NbHOEe OTHOLIeHHE K
HErpepLIBHOMY O0pPa30BAHHIO Kak yCJIOBHIO yCrewHoM npohecCHOHANLHON 1 00111eCTBEHHOIH
NesITeNbHOCTH,

— B chepe cOepexeHus 310POBbA — MPHHATHE H peani3alus LUEHHOCTEeH 310pOBOro 1
GesomacHoro o6pasa KM3HHM, HENMPUATHE BPEAHBIX TMPUBLIMCK (xypenust, ynoTpebneHns
AJIKOTOJISl, HAPKOTHKOB) HA OCHOBE 3HAHMH O CBOMCTBAX HAPKOJOTHYECKMX M HAaPKOTHYCCKHX
BELLLECTB,

MeTanpeaMmeTHble Pe3yJibTaTbl

PeryisiTHBHbIE YHHBEPCAILHDBIC yuefHble AeHCTBHS

BbinyCKHHUK HAY4HTCA:

¢ CAMOCTOSITENILHO OMPENesaATh UenH, CTaBUTh 1 (opmysposaTh COOCTBEHHDBIE 3a1a1H B
o6pazoBarelbHOl 1esTeIbHOCTH 1 KH3HEHHBIX CUTYyaLUSX,

¢ OLGHMBATH PECYPCHI, B TOM 4HCie BpeMs M JAPyrHe HemaTepHasbHbIe PeCypcbl,
HEOBXOMMMBbIE IUIs JOCTHIKEHHS MOCTABJIEHHOH paHee LejiH,

-

. COMOCTABAATH HMMEIOMMECS BO3MOUKHOCTH W HEOOXOAMMbIE JUIA JAOCTHIKEHUS LEJH

pecypesl;

+ opranuzobbiBarh dPPEKTHBHBIH MOKMCK PECYPCOB, HEOOXOAMMBIX [J1sl JOCTHIKEHHS
MOCTAaBJIEHHON LIENH,

* OMPEIENATH HECKOMBKO MyTel NOCTHKEHH MOCTABJIEHHOH LEeJH;

« BLIOUPATH ONTUMANBHBIA MyTh AOCTHXKEHHA LCIH ¢ yuetoM 3(QHEeKTHBHOCTH
PACXOMOBAHUSA PECYPCOB H OCHOBbLIBAACH HA co0OpaKeHNAX ITHKH 1 MOPAJIH;

« 3a7aBaTh NAPaMETPbl M KPHUTEPHH, MO KOTOPBIM MOXKHO onpeneNuThb, YTO Ueb
JIOCTUTHYTA,

« COMOCTaBISITh MOJYUYEHHbII Pe3yIbTaT AATENBHOCTH C MOCTABJIEHHOMH 3apaHee LeJbio;

* OLEHHBATH MOCJEACTBUS NOCTHIKCHIA nocrapieHHoil neau B yueOHOH AeATe/IbHOCTH,
coBCTBEHHON JKM3HH W JKU3HH OKPY/KAOLIHMX moaeit.

Mo3HABATEAbHBIC YHIBEPCAIbHbIE yucOHbIe pelicTBuA

BhINyCKHUK HAYHUTCS:

+ KPUTHUYECKH OLIEHHBATH U MHTEPNPETHPOBATH HH(OPMALIHMIO C PA3HBIX MO3HLIHA;

* pacno3HaBaTh H PUKCHPOBATH MPOTHUBOPEHHH B HHPOPMALMOHHBIX HCTOUHHMKAX;

« WCIIONB30BATL PA3TUUHBIE MOAENbHO-CXEMATHHYECKHE CPEACTEA Ansl TIPEefCTaBeHHs!
BBISIBJIEHHBIX B HHYOPMALIMOHHBIX HCTOUHHKAX [POTHBOPEUHIL,

* OCYIIECTBASTH PA3BEPHYTHIMH HH(OPMALHOHHDIH MONCK 1 CTABHTH HA €ro OCHOBE HOBBIE
(yueOHble 1 [O3HABATE/IbHBIE) 3a/1a4H;

¢ 1ICKATH 1 HAXOIMTb 0000IIEeHHbIE COCOObI peLeHHs 3a1a,

* IPUBOJNTH KPHUTHUYECKNHE apryMEHTBI KaK B OTHOLLIEHUH CODCTBEHHOTO CYKIAeHUs, TaK H
B OTHOLLEHWH AeiicTBIIl U CY)KAEHNH APYroro,

« AHAJIM3NPOBATE 1 NPeoOpPa30BbIBATE rpoBGAeMHO-MPOTHBOPEHHBBIE CHTYALMH,

« BBLIXOIMTDL 32 PaMKK yueOHOro mpeameTa i OCYUECTBANTH LieJIeHarnpaBNeHHbI MOUCK
BO3MOMHOCTH LIHPOKOTO MepeHoca CPpeicTs 1 crocoboB AeHCTBHA,

¢ BbICTpaMBaTb  MHAMBHAYAIbHYIO 06pa3oBaTeNIbHYIO  TPACKTOPHIO,  yHHTLIBAA
OrpaHUUEHHs CO CTOPOHBI APYTrHX YHACTHHKOB 1 pecypcHbIE OrpaHUieHNs;

e
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e MEHSITh M YAEP)KHBATH pasHble MO3ULKMH B HO3HABATENbHOM esTenbHoCTH (OBITh
yueHnKkoM W yuutenem;  (opMyaupoBarh oOpasoBareibHbIil  3anmpoc W BBINOJIHATD
KOHCYJIBTATHBHbIE (PYHKLMH CAMOCTOATENBHO, CTABUTE npobsemy 1 paboTaTh HAl €€ PELICHHEM,
YIIPABJISITE COBMECTHOM O3HABATE/LHOM JESTENHOCTIO H MOAYHHSTLCS).

KoMMyHHKATHBHbIE YHHBEPCAIBHBIC yueGHbIe AeiiCTBHSA

BbInyCKHHUK HAY4HTCA:

* OCYLLECTBIATH [ENOBYIO KOMMYHHKALHIO Kak €O CBEPCTHHKAMM, TakK U CO B3POCILIMH
(xak BHYTPH o6pasoBaresbHOM OpraHu3aLuH, TaK 1 38 €€ npenenamu),

* MpU OCYLIECTBJICHHH rpynroBoil paGoTbl GbITb KAk PyKOBOAWTENEM, Tak M UJIEHOM
MPOEKTHOH KOMaHIbl B PasHbIX POJX (reHepaTopoM MieH, KPHTHUKOM, WCHOJNHUTEIEM,
MPE3EHTYIOLUMM U T. IL.);

* pa3BEpPHYTO, JIOTUYHO W TOYHO H3jlarath CBOK TOYKY 3peHHs C HCMOJb30BAHHEM
aJIeKBATHBIX (YCTHBIX 1 MUCbMEHHBIX) SA3bIKOBBIX CPENCTB;

« pacno3HaBaTh KOHQIMKTOTrEHHbIE CHTYallH W TpPenoTBpAIIaTh KOHQIMKTBI 10 MX
akTHBHOM (asbl;

« KOODAMHHPOBATH M BBITIOIHATH paGoTy B YCNOBUSIX BHPTYajbHOIO B3aUMO/eIiCTBUSI
(1M coYeTaHus PeabHOro U BUPTYal BHOTO);

. COMNIACOBBIBATL TO3ULMM UIEHOB KOMaHAbl B MPOLECCE paboTbl Hax OOWwMM
MPONYKTOM/PELICHHEM,

* MPECTABIATH MYOMUIHO PE3YIbTATHI HHJHBHAYANbHOI 1 TPYTITIOBOH NEATEIBHOCTH Kak
rmepes 3HAKOMOI, TaK ¥ MEPE/L HE3HAKOMOI ayANTOpHEN,

« nonbupars MapTHEPOB A [e70BOiT  KOMMYHHKALHH, HCXOAd W3 coobpaseHni
pe3ynbTaTHBHOCTH B3aMMOEHCTBH, & HE JIMMHDBIX CHMIATHIA;

« BOCIIPUHMMATH KPUTHYECKHE 3aMeyata KaK pecypc cOOCTBEHHOTO PAa3BUTHA,

« TOUHO M eMKO (POPMYJIHPOBATH KAK KPUTUUECKHE, Tak onoBpuTeNbHbIE 3aMeUaHus B
azipec APYrUX JIOAeH B pamMKax nenoBoii 1 06pa3oBaTeNbHOH KOMMYHMKALIHH, uzberas rpu 3TOM
JIMYHOCTHBIX OLEHOUHBIX CY/KIEHHH.

[peaMeTHBLIMH pe3yabTaTamu.

1) B nosHasarenbHOU chepe:

— 3uanue (MoHHMAHKHE) U3YUeHHBIX HOHSITHI, 3aKOHOB 1 TEOPHIl;

— yMeHHe ONHCHIBATH AEMOHCTPAUHOHHLIC M CAMOCTOSATENBLHO MPOBEAEHHBIC
HKCMEPUMEHTBI, HCTIONB3YS 1A 3TOTO eCTEeCTBEHHDIH (PYCCKHH, POAHOM) A3bIK H A3BIK
XUMUH,

— ymeHne KaaccH(pULIPOBATE XHMHACCKHC 3IEeMEHTbl, [POCThIe W  CJOXKHBIE
BellecTBa, B TOM 4MC/e M OPraHH4eCKHE COCIMHEHIA, XUMUHECKHE PeaKUnH Mo
pasHbIM OCHOBAHHAM;

— yMeHHME XapaKTepu3oBaTh H3yHCHHbIC KJacChl HEOPraHMYECKNX M OPraHM4eCKux
coelMHeHMH, XMMHUYeCcKHe peaKiiiu

— [OTOBHOCTb TPOBOJAMTH XMMHYECKHH JKCIEPUMEHT, nabntopars  3a  €ro
npoTekaHieM, (UKCHPOBATL PE3ynbTaThl CAMOCTOSITETLHOrO M JAEMOHCTPUPYEMOTO
JKCTIEPUMEHTA 1 [1€NIaTh BbIBOABL,

—  ymenue (HopMyTHPOBATL  XMMHHUECKNE 3aKOHOMEPHOCTH, ~ TPOTHO3MPOBATL
CBOICTBA HEM3Y4EHHBIX BELLECTB MO aHATOrMHN €O cBOMCTBAMI H3Y4YEHHDBIX]

— [OMCK MCTOUYHIKOB XHMHUECKOI nrdopMaLiii, MonyveHne HeodxoaAUMON
urndOpMAaLIMK, ee aHANN3, H3TOTOBJICHHE XMUMHUECKOro MHPOPMALUOHHOTO MPORYKTA
W €ro rnpeseHTaLms,

__ pnamenue oOs3aTelbHBIMM  CTIPABOMHBIMM - MaTepHalaMit. [Teproan4ecKon
CUCTEMOIT XUMHUUECKHUX DJIEMEHTOB JI. 1. Menneneesa, Tabnuuei pacTBOPUMOCTH,
IEKTPOXHMHIECKHM psaom HanpsiyKeHHH METaJIJIOB, psaaoM
3MEKTPOOTPHLATENLHOCTH

— ans XapakTePHCTHKH CTPOEHHs, cocTasa i CBOIICTB ATOMOB JIEMEHTOB
<uMmueckrx anemedTos 1-1V nepuonos 1 06PA30BAHHBIX UMK MPOCTBIX H CIOKHBIX
BELLECTB,



— yCTAHOBJIEHHE 3ABUCUMOCTH CBOWCTB M MPHMEHEHUA BO)KHEHLIMX OPraHH4eCKHX
COEIMHEHUIT OT UX XUMHUUYECKOrO CTPOCHHs, B TOM HHUCJIC H 0BYCIOBIEHHbIX XapakTepoM 3TOro
cTpoeHus (rpenesibHbIM HITH HerpeiesIbHbIM) 1 HamuuueM (yHKLIMOHAIbHBIX FPYNI,

— MOJIEJIMPOBAHNE MOJIEKYJl BaXKHEHIINX HEOPraHW4CCKIX H OPraHiHCCkix BELLECTB;

 OHMMAHHE XMMHUECKOll KapTHHbI MHPA KAk HEOTbEMIEMOH 4acTH LIeIOCTHOM
HAy4HON KapTHHbLI MUDA,

2) B UEHHOCTHO-OPHEHTALHOHHOM chepe — aHanu3 W OLEHKA NOCNENCTBUN ISt
OKpY’Karolei cpenbl ObITOBOIH H MPOM3BOACTBEHHON AEATEILHOCTH HEJIOBEKa, CBSI3AHHOH C
MPOM3BOJICTBOM H 1epepaboTKOi BayKHEHUINX XHMHUECKHX NPOAYKTOB,

3) B TpynoBoii cdepe — npopeaeHne XMMHYECKOrO IKCNEPHMEHTA, PASBUTHE HABLIKOD
yueBHOM, MPOEKTHO-HCCIIEN0BATENBCKOH, TBOPYECKOH  JAESTENbHOCTH TPH  BbINOJHEHHH
MHAMBUAYAIBHOTO MPOEKTA M0 XUMHH;

4) B cepe 310poBOro 00pasa KHU3HH — coBmoeH e npaBmJl 6e30macHoro odpatueHns ¢
BELIECTBAMM, MATEpHaJaMH M XHMHUYECKHMH TpPOUECCaMi; OKazaHne nepsoil MOMOLLM NpPH
OTPABNEHHAX, OXKOrax M APYrHX TPaBMaX, CBA3AHHBIX C BELECTBAMM H nabopaTopHbIM
060pyAOBAHUEM.

Copepxanue
10 kaace

1. Beeaenue
Habnionenue, npeanooxenne, runoresa. [Tonck zakoHomepHocreil. Hayunbii
sKCTIepUMEHT. BbiBoa.

2. Teopusi CTPOEHHS OPraHUIECKHX coeanHeHHH

Ipenmer opranuueckoll xumun. Mecto  3HaueHue OpraHHvecKoil XUMHH B CHCTEME
eCTECTBEHHBIX HayK. BajeHTHOCTb. XHMMHUECKOE CTPOCHHE. OcHOBHBIE TMOJIOKEHUS TEOPHH
CTPOEHHS] OPraHUYecKHUX coenuHeHuil. YrnepoaHblil  CKeneT OpraHH4ecKOi MOJIEKYJIbL.
KpaTHOCTb XMMHUYECKOH CBs3n. Hisomephst 1 H30MEpbL.

3. YraeBoaopoabl i HX NPHPOAHBIC HCTOHHKH

A 1k a u bl [IpupO/HbIi ra3, €ro coCTas W NPUMEHEHHE KaK MCTOUHHKA SHEPTHIT 1
XHMHYECKOrO ChIpbsl. [ 'OMOJOrHYECKHi PsA MPEACbHBIX  yIIEBOAOPOAOE. Wsomepust 1
HOMEHKJIATYpa AalKaHOB, MeTaH M 3TaH Kak MPEACTABUTEIH AJIKAHOB. CaoiicrBa (ropeHue,
peaKIMH 3aMELIeHUs, MHPOJIH3, neruapuposarue). Tpumenenne, KpekuHr U M30MEpH3aLis
ANKAHOB. AJIKHIbHBIE pajukanbl. MexaHnsm CBOGOAHOPaIUKANLHOTO  FajorCHHpOBAHHA
AJIKAHOB.

A 71 Kk e H b DTwieH kak npeacrapurenb ankenoB. [lonyuenue STuncHa B
NPOMBILIJIEHHOCTH  (AErHApHPOBAHHE JTaHa) M B naGopa Topuu (aermmparauus 3TaHONA).
Cpoiictsa (ropenue, OPOMHPOBaHME, TFHAPATALMS, MOJIMMEPHIALIA, OKMCJIEHHE PacTBOPOM
KMnO4) u npumeHerue stujeHa. Tlomoruner. IMponunen. CrepeoperyIspHOCTL NOTHMEpPA.
OCHOBHbIE [IOHSTHS XHMHH BBICOKOMOJIEKY/ISIPHBIX COEMHHEHNH, PEaKLUMH NONHMEPH3ALHH.

Il v e H bl byTaguen 1 U30MpPeH Kak NpeacTaBuTen AMEHOB. PeakLui NMPUCOEANHEHHUS C
yuacTHeM COTPSKEHHbIX 1HeHOB (OpomupoBaHue, MOHMEPH3ALHA, FUAPOrajioreHpoBaHme,
runpuposariue). HatypanbHetii i cuHTeTHYecKknil kayuyky, Pesuna.

A 51 K U H bl ALLeTHJIEH KAaK NPeACTaBuTesb ankiHoB, [Tonyuenne auernneHa kapOnHbIM
i1 MeTaHoBbiM criocobamu. [Tonyuenne kapouna kanpuus. CpoHcTBA (ropenue, SpomupoBaHue,
PHApATALA, TPHMEPH3ALMS) H NPUMEHEHNE ALLTHICHA.

A p e u bl benson kak mpeaCTaBUTENb apEHOB. CoBpeMeHHbIe TPEACTABICHHSI O
crpoennn Gensona. CBoitcTsa Benszona (ropeHue, HHUTPOBAHHE, OpoMHpOBAHHE) U €ro
MpPUMEHEHHE.




Hep rbucnocobeeenepepad 6o 1« u. Cocras nedru. ITepepaboTka nedru:
HeperoHka M KpeKHHT. PHMOPMUHI HH3KOCOPTHBIX ne(renpoaykros. TlonsTre 06 OKTAHOBOM
ymcne.

4, Kucmopoacoaepauue Opranieckue coelHHEHNS

C owup T bl Meranon 1 9TaHON KdK [PEeACTABUTENH TPEICIbHBIX OAHOATOMHBIX
ciupros. CeolicTBa 3TaHONa (FOPEHHE, OKHCICHHE B anpnernn, aernaparaumst). [onyuenue
(6poskeHreM TIIOKO3bl H rHapaTauMell dTHIIEHA) M TMPUMEHEHHE STaHO.a. DTHIICHMIHKOJIb.
[nuepuH Kak eue OMMH MpeicTaBuTeb MHOFOaTOMHbIX cnupTos. KavecTsenHas peakuus Ha
MHOTOATOMHbBIE CITUPTEL

®e u o na Ilonyuenne ¢eHona M3 KaMEHHOro yrJbL KaMeHHBIH yrojb H €ro
LcronbioBatne. KoKcoBaHne KaMEHHOTO Yriisi, BaXHEHIIHE MNPORYKTLI KOKCOXHMHUECKOTO
MpOM3BOACTBA. B3anMHOE BMAHIE aTOMOB B mosekyne (erona (B3anMOIEHCTBHE € OpomHoii
BONOIT 1 ruapokcuaom Harpus). Tonyuerne i NPUMEHEHIC (henona.

Anbaerun bl GopManbIerni H aLETalbACTHIL Kak MpeACTaBUTENH albAErHIOB.
[ousitie o keroHax. CpoiicTa (peakuus OKHCIEHMsS B KUCJOTY H BOCCTAHOBJIEHHMs B CIHPT,
peaKLysi NOJHKOHACHCALNH opmanpaernia ¢ denosom). TTomyuenne (OKHCICHHEM CMUPTOB) M
npumeHeHne (opmanpaeriaa 1 auetanbaernaa.  ®enosodopmanbaeruanbie  MIaCTMAcChL
TepMOIIACTHYHOCTb 1 TEPMOPEAKTHBHOCTD.

KapGoHOBBI €KHCITOTHBL VKCycHAs KMCIOTA KAK MPEACTaBHTEND MPEACIbHBIX
OHOOCHOBHbBIX KapOOHOBBIX KHCJIOT. CpoiicTBa YKCYCHOM KHMCJIOTDI (B3anmorieiicTere €
METAIAMH, OKCHIAMM  METAJUIOB,  FHAPOKCHAAMH METa/IOB M COJNAMH,  peakuus
srepudukanuu). lpumenenue YKCYCHO#H KHCJIOTBL.

Cnoktbl eddupbuxup b CloKHbIC 5hupbl KaK NPOAYKTHI B3aHMOAEHCTBHS
KHCJIOT CO CripTamiu. 3HaueHHe CAOKHbIX 5QUpOB B MPUPOAE H KH3HI HEIOBCKA. OtnenbHbIe
[PEACTABHTENH KHCJIOT HHOTO CTPOCHHUS. ONeMHOBAs, JIMHONEBAs, JIHHONEHOBAs, aKpPHIOBAs,
laBenesast, OeH30MHHAs.

JKupbl KaK CHOKHbIE dUPbI FIHLEPHHA 1 JKUPHBIX KapOOHOBbLIX KHCIIOT. PacTurenbHbIe
I SKMBOTHBIE JKHpbI, MX cocTas. ['muponus uin ombinenue skupos. Mpia, CHHTETHUECKHE
morote cpencrea (CMC ). [IpuMeHeHHE KUPOB. 3aMeHa JKUPOB B TEXHHKE HEMHLIEBbIM
CbIPbEM.

Vr e B o a bl [lonstue o0 yrnepoaax. ["110K03a KAk NPeicTaBUTes b MOHOCAXApHAOB.
[ToHsiTHE O ABOICTBEHHOH (QYHKLIH OPraHH4ecKoro COeMHEHHs Ha NIPHMepe CBOHCTB MIIOKO3bI
KAK aIbJeria i MHOTOATOMHOTO CIHPTa — aJbACTHAOCTHPTA. BposkeHne rioko3bl. SHaueHHe
M TMPUMEHEHHE TIIIOKO3BL. dpykTo3a Kak H30Mep TMIOKO3bL Caxapo3a Kak MpPeACTaBHTEb
nucaxapunos.  [IponssoacTso — caxapa. Kpaxman © LeWonosa Kak  MpeacTaBuTeln
nonncaxapuaos. CpaBHeHue HX cBOliCcTB M Ouosoruyeckas poJib. [TpumeHeHHe ITHX
[OJIHCaxapuzioB.

5. A30TCOACP/KALLIHE OPTAHHYECKHE COCANHEHIT

AMHHBI, MeTHIaMHH KaxK MpeacTaBuTe/lb ann(aTHIeCKUX aMUHOB M aHWIHH — Kak
apomaTuyecknX. OCHOBHOCTbL aAMUHOB B CpaBHEHMH C OCHOBHBIMH cBOiicTBAMHM amMMMaKa.
AHWIHH U ero cBoiicTsa (B3aMMOJEHCTBHE C consiHoll kKucnoToil 1 GpoMHO# BO/0#i). B3anmMHOe
BIMSHME aTOMOB B MOJIEKYJaX OpraHuieckux coennHenuii Ha npumepe anunnHa. Tonyuenne
annauna no peakunn H. H. 3ununa. TTpuMeHeHHEe aHNTHHA.

AMMJHOEKIHCITOT bl [HHMH 1 anaHii Kak NpesCTaBUTe M MPHPOAHBIX
amutokucaor. CsoficTBa  aMHHOKHMCIOT — Kak am(OTEepHBIX ~ OPraHH4yecknx COeIMHEHH
(B3ammozielicTBHE C LIEOHaMH H kucaoramn). OCOBEHHOCTH AHCCOUHALMH AMUHOKHCAOT B
BONHBIX pacTBOpax. bUNOJAPHBIC HOHDL O6pazoBaHue MOJNNENTHIOB. AMMHOKANpoHOBas
KUCJIOTA KaK MpeICTaBHTENb CHHTETHHCCKHX amiHokucnor, TloHsiTue O CHHTETHHECKHX
BOJOKHAX HA MpUMEpPE KanpoHa. AMHHOKHCIOTHL B npupose, Hx Ouonoruyeckas pojb.
HezaMeHHMbIE aMHUHOKHCIOTDL.

B en x u. Beaku kak noaunentuasl. CTPyKTypa Genkopbix MoJekys. Csoiictsa Genkos
(ropenwe, FHAPOJIH3, LBETHBIC peakinu). buonoruieckas pojb OenKoB.
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Hy Kk 7€ W HOBbl € KHCIOTEBL HykeMHOBBIE KHCJIOTbI KaK MOJIMHYKJIEOTHAbL.
CrpoeHue HYKJICOTHAA. PHK u JIHK s cpaBHenuu. KX ponb B XpaHEHHM H nepenaue
saciencreenHoi undopmanun. TIoHATHE O FeHHOH HHKEHEPUH 1 OMOTEXHOJIOIHH.

[eHEeTHYECKas CBSI3b MEKIY KNacCaMH O praH M4 eCcKMXCcoeAnHEeH it. [Tonatne
0 reHeTHYECKOIl CBSA3M U FEHETHUYECKUX Piaax.

6. Xumusi U JKH3HD

lnacTMaccbl iBoOIOKH a [lonnmepnsauns U MOJTHKOHASHCALMS Kak crnocobbl
[IOJIy4eHUs CHHTETHUYECKHUX BBICOKOMOJIEKYIAPHBIX coepunenuit. TToayueHne HMCKYCCTBEHHDBIX
BBICOKOMOJIEKYIIPHBIX COGMHEHNT  XMMHYECKOH MomugukaLmeil NpUPOAHBIX MONHMEPOB.
CrpoeHne MoJIMMEPOB. nuHelHoe, TMPOCTPaHCTBEHHOE, CETHaTOoC. [TousTe O rJjacrMaccax.
TepmonnacTu4Hbie W TEPMOPEAKTHBHBIC  TIOJIMMEPEL. OtpenbHble  MPEACTABUTENN
CHHTETHUECKHX M HMCKYCCTBEHHBIX  TOJIHMEPOB! (enonodopmanberHaHbIe  CMOJIBL,
nonusuHpxIopu, Tedon, uennynoua. HoHatie O XHMHHECKHX gosokHax. HarypanbHble,
CUHTETHYECKHE M MCKYCCTBEHHBIE BOJIOKHA. Knaccupukaunss ¥ OTACHbHBIC MPEACTABHTEIH
KUMHUECKUX BOJIOKOH: AaleTaTHOe (TpPHALETaTHbIMH menk) W BHMCKO3HOE, BHHMIXJIOPHAHOE
(XJIOpHH), MONUHHUTPUIBLHOE (HUTPOH), MOJHAMMIHOE (kanpoH, HaiijoH), nosnmaupHoe
(naBca).

®epmeHT bl DepMEHTH KakK GUONOrMUECKNe KaTaln3aTopbl OEKOBOH NPHPOADL.
TTousitne o pH cpenbr. OcobeHHOCTH CTPOCHMA H CBOHCTB (CENneKTHBHOCTb M 3(PPEKTHBHOCTD,
3aBUCUMOCTD JIEHCTBHS OT TeMIepaTypbl 1 pH cpenbl pacTBopa) (pepMEHTOB MO CPABHEHHIO C
HEOPraHHUYECKAMH  KATAIH3aTOPAMHU. Ponb  (epMeHTOB B IKM3HENEATENbHOCTH  IKHBBIX
OpPraHNU3MOB U MPOH3BOLCTBE.

B urTawsun b, [Toustue o sutamutax. Brnbl BHTAMHHHON HENOCTATOMHOCTH.
Knaccuduxauns BHTAMHHOB, ButamuH C KaK MpeCTABMTENb BOAOPACTBOPHMBIX BUTAMHHOB U
BUTAMHWH A Kak npenc"ram-rrenb ?l{I’IpOpaCTBOpHMb]X BUTAMHHOB.

o p M o u bl [loHsrie O ropMoHax Kak BUOJOTHUYECKH aKTHBHBIX BELIECTBAX,
BLIMONHSIOLMX HAOKPHHHYIO PETYJISLII0 JKH3HENCATEbHOCTH oprann3mos. Baxweiiune
CBOIiCTBA TFOpPMOHOB: BbICOKas (PM3HONOTHHECKAs AKTHBHOCTE, MMCTAHLIMOHHOE AENCTBHE,
OBICTPOE paspyLICHHe B TKAHAX. OT/eNbHbIE NIPEACTABUTENH TOPMOHOB: HHCYIIMH 1 aNpEHATHH.
[TpodunakTika caxapHoro juabera. TIoHATHE O CTEPOMJIHBIX TOPMOHAX Ha TPHMEPE NoJIOBbIX
rOPMOHOB.

Jexapc T8 a JlekapcTBenHas XAMHA. OT sTpoxUMHI 1 (hapmakoTepanii 10
XUMHOTEpanuu. AHTHOHOTHKH N ancbakrepno3. HapkoTuueckue BELIECTBA. Hapxomanus,
Gopuba ¢ Heit 1 MPOGHIAKTHKA.

PewmenueszagauynoopraHudecko i1 x u M u H Peuwenue 3a1a4 Ha BbIBOA
(hOpMy.IbI OPraHHIECKUX BELIECTB MO MPOAYKTAM cropatust i MacCOBBIM JOJISIM 31IEMEHTOB.

Jlemoncrpaunn, [lnasnenue, oByrinBaHne U ropeHne OpraHnHecKkux seutects. Moaeu
MOJeKyJl MpeAcTaBUTeNeH PAsIuYHBIX K1aCCoB OpraHH4eCKitX COSTHHEHHIL. ['opeHne MeTaHa,
9THJICHA, aueTHJIeHa. OTHOlIeHWe MeTaHa, 3THICHA, aueTujieHa H benzona K pacTBopam
repMaHraHata Kajus 1 OpOMHOIT BOAE. TMosyueHne dTHICHA PeakLueli nernaparTauin STaHoa,
ALETHIEHA — THAPOJM30OM KapOmuaa Kajibums. PaznoykeHue Kaydyka TMpH HarpeBaHHH,
HCTIbITAHME TIPOAYKTOB PA3JIOKEHWA Ha HEMPEACTbHOCTL. Kosekuus obpasuos HedTH H
HeTENpPONAYKTOB, KAMEHHOTO Yr/isl U MPOLYKTOB Kokcoxumuueckoro nponssoactsa. Okucienne
cimpra B anpaeruj. KauecTBeHHbIC pPCakLMH Ha MHOTOATOMHBIE CIHPTbL. PacTBOPHMOCTD
(enona B Bozme mpu OOLIMHOIN TeMMepaType H MpH warpesatii. KauecTseHHbIe PEAKLHH Ha
(enon. Peakuus «cepebpAHOro 3epkaia» aibAernios H rnoko3bl. OKucneHue aabAerHiaos H
FIIOKO3bI B KHCJIOTY C MOMOLIBIO FMAPOKCHAZ MEAH (11). Kauectsennas peaxums Ha Kpaxmal.
Konnekuust sdupubix macen. Komnexuus mniactMace i uzgenanit 3 Hux. Kostekuus
UCKYCCTBEHHBIX BOJIOKOH H PiBIlCIIHF] H3 HHX. BzaumopeiicTeie amMHaxka M aHuJiiHa € COJIAHOI
kienoToll. Peakius aHWIMHA ¢ GPOMHOI BOJOI. JlOKA3aTeNbCTBO HAnMuMs (PYHKUHOHATBHBIX
pynn B PacTBOPaX aMHHOKHCIOT. PactsopeHue 1 ocaikaeHne OenKob. [{BeTHble peaxLnH
Genkos. ['opeHne MTHYLErO nepa i weperanoit HuTH, Mozeab MOJCKYIbl JIHK. Tlepexonbi:
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STAHON — OJTHJIEH — STHJICHTJIHKOJb — yrunenraukonst mean (I1); sTanon — STaHalb —
sraHoBas KkncnoTa. Komnexius niacTmacc, CHHTETHHECKHX BOJIOKOH W H3JEeNHH M3 HHX.
Pa3nojKeHHe NEPOKCHIA BOJOPOAA KaTajasoH ChIporo maca H coiporo kaproens. Komnexuust
CMC, conepkaunx dH3uMbl. McnbiTaHne Cpeibl pacrsopa CMC WHAMKaTOPHOM Oymaroi.
KosneKuus BUTAMMHHBIX mperapatos. MCnbITaHHE CPEibl pacTBOpa ACKOPOMHOBOH KHCJIOTHI
urankaTopHoit Gymaroii. Mcnprranue anteuHoro rnperapara HHCYJIMHA Ha Oenox.

JlaGopaTopubie onbIThbl. M3roToBIcHHE Mozenell MOJIeKyJl OPraHH4eCKHX COEIMHEHHIA.
O3HaKOMJIEHHE C KOJUTeKLell 00pasuoB HedTH, KAMEHHOrO yriid 1 MPOLYKTOB HX NepepadoTKH.
OGHapyxkeHie B KEPOCHHE HEMPEACIbHbIX coennHennii. O3HAKOMJIEHHE C  KOJICKLUHEH
KayuyKOB 1 00Opasuamu u3zenuii U3 pesuHbl. PacTsopenye rinuepiHa b BOJE W B3aHMOIEHCTBHE
¢ ruppokcuzom men (II). CpoificTBa yKCYCHOIT KiCnoThi, o0LtHe o cBOIiCTBAMH MUHEPAJIbHBIX
KiCIOT, JIOKA3aTENbCTBO HEMPEIeIbHOTO XapaKkTepa JKUIIKOTO sknpa. B3anMo/IeiicTBHE MTIOKO3bI
1 Caxapo3bl ¢ TMAPOKCHIOM MEIH (IT). KauecTBeHHas peakuus Ha Kpaxmar. OszHakomieHue ¢
KoMeKLMell macTMace M M3NENHH M3 HHX. O3HAKOMJIEHHE C KOJUIeKLMeH HCKYCCTBCHHDBIX
ROJIOKOH ¥ M3Menuit u3 Hux. PacTtBopeHne Genkos B Boje. OOHapyxeHue OeNKkoB B MOJIOKE.
O3HaKOMJIEHHE G KOJUIEKLHEeH CHHTETHHECKHX BOJOKOH H wanennit 3 Hux. O3HakoMIIeHHE C
connexumeii CMC, coaepkatinX 3H3UMBL Mcrbitanue cpeibl pacTsopa CMC MHAUKATOPHOI
Gymaroii. OsHakomienue ¢ connekLieli  BuTamuHoB. McmbiTanue  Cpelbl  PacTsopd
acKOpOHHOBOH KHCJIOThI HHIMKATOPHOI Oymaroit.

[TpakTHyeckas padora No 1. Pewerine 3KCrepUMEHTalbHBIX 3a1a1Ha MAEHTHPHUKALIIIO
OpraHU4ecKuX CoeMHEHHII.

[pakruueckas pabora No 2. PacriozHaBaHMe rjacTMace v BOJOKOH.

11 knace

1. MepuoanyecKkuii 3aK0H 1 CTPOCHHE aromMa

Otkpuitne [I . A . Menneneesbim [lepuoanyecKoro 3 ako H a . [TepBble MOMNBITKH
KaccuPUKALIMM XUMHUYECKNX SJIEMEHTOB. BaskHeiine NOHATHS XHMHUM: aTOM, OTHOCHTE/IbHAA
aTOMHas 1 MoJieKysspHas Macchl, OTKpbiTHE II. U. MenpeneesbiM [TepHOAHIECKOTO 3aKOHa.
[TeproauIecKHit 3aKOH B dopmymnposxke 1. H. Meneneesa.

ﬂepwonnquKas{CHCTema,ﬂ.lfl,MeHneﬂeeBa. [TepuropnHeckas cucrema
JI. . Menpeneepa Kak rpaduueckoe oTOOpaKeHne [TepHOIMUECKOrO 3aKOHa. Pasnnunbie
papuanTb! [1epnoantiecKoil CHETEMbI [Teproab! 11 TPYIMbL. 3HAUCHNHE [TepHOANUECKOrO 3aKOHA 1
[TeprOANYECKOl CHCTEMBL

CTpoeHHeaToMa ATOM — COKHAA yactHua. OTKpbITHE S1EMEHTAPHBIX HACTHL 1
crpoenus aroma. Slnpo aroma. MPOTOHbI W HEHTPOHbL. W3ortonbl,  H30TOmbl  BOAOPOAA.
DNeKTPOHbL. DJIEKTPOHHAS oBonouka. JHepreTHueckHil ypoBEHb. OpGuranu: s- u p-. d-
OpGutann. Pacnipenenienye  SJCKTPOHOB Mo 9HHEPreTHHECKHM YPOBHAM 1 opOuTaNAM.
NeKTPOHHbIE KOHQHMIypaLui aToMOB XUMHIHCCKHX 3eMEHTOB, BaNeHTHbIE BO3MOXKHOCTH
ATOMOB XUMHUECKHUX DJIEMEHTOB.

[lepunoaniaeckKH fizakoHMCTpOEHHUEATOMA CoBpeMeHHO€ TOHATHE
xumuueckoro snementa. CoBpeMEHHAs dopmyanposka [1epHOANHECKOro 3aKOHA. [TprunHa
NePHOAMYHOCTH B M3MEHEHHH CBONMCTE XMMHUYECKMX DJIEMEHTOB. OcobeHHOCTH 3anoJIHEHHA
SHEPreTHUeCKHX ypOBHEH B OJCKTPOHHLIX 06010uKaX ATOMOB MEPEXOAHbIX SIEMEHTOB.

DIIeKTPOHHBIE CEMENCTBA 3IEMEHTOB: - 1 p-anemenTbl; d- 1 f-371EMEHTBL.

2, CrpoeHne BeLeCTBa

KopafleHTHaAasXumMuueckaacss 3 b, [ToHsATHE O kopasienTHO casu. Obwas
3NeKTPOHHAs napa. KparHocTb KOBAJIGHTHOHN CBsI3H. DJEKTPOOTPHUATEILHOCTD. [MepexpbiBanie
3NEKTPOHHBIX opbuTaneii. a- U p-CBASH. KopajenTHasi nojisipHas M KOBa/ICHTHAA HeroJsipHas
XUMHUUECKHE  CBA3H. OOmeHHbBIH U ,uor10p1-|0-as<uen"ropﬁb1f-'1 MexaHn3Mbl  0Opa3oBaHus
KOBaNeHTHOIl cBsizu. Beulecrsa MOJICKYJIAPHOTO 1 HEMOJIEKYJIIPHOTO  CTPOCHHA. 3aKOH
MOCTOSIHCTBA COCTaBa /Ul BELICCTB MOJIEKYJISIPHOTO CTPOCHHA.
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MoHHASIXMMHUUECKas CB A3 b KaruoHbl W aHUOHBL HMonHas CBA3b U €€
ceolicrea. VIoHHasi CBA3b KAk Kpaiuui ciaydai KOBAJIEHTHOI NOJSPHON CBA3H. DOPMYyIbHAS
ennnula Beulectsa, OTHOCHTENILHOCTD [@JNEHMS XUMHYCCKHX cBsA3ei Ha THIIbL

MerannuuyeckKkasixumuuyecKkaacnsas b OO6uue Hu3nyecKkne CBOHCTBA
METAJUIOB. 3aBUCHMOCTb JIEKTPONPOBOAHOCTH METAJIOB OT TEMIEPATYPbI. Crinaebl, YepHbie U
[(BETHbIE CIIJIABbI.

ArperaTHb ecOCTOsSHUABCLECTBHa Tazbl. 3axkoH ABOraapo s ras’os.
MonsipHblii 00beM ra3000pasHbIX BELLECTB (npu H. y.). Kuakoctu.

BopopoaHassXMuMHUuuecKkascCBA3b Bonoponnas CBsi3b Kak 0COObIi cayvan
MEKMOJIEKYISPHOro B3aumoseiicTeua. Mexannsm ee obpasoBaHisi M BJMAHHE HA CBOMCTBA
pemects (Ha npumepe Bonabl). HMcronpsoBanne BOAbI B ObiTy ¥ HAa TPONU3BOACTBE.
BHYTpUMOJIEKyJIsApHast BONOPOAHAs CBA3b 1 €€ Ouosioruueckas poJib.

TunelKpUCTaANHMYECKUXPEWETOK Kpucrananueckas peLieTka. Honnblie,
METAIMUECKHE, ATOMHbIE W  MOJIEKYJSAPHBIE KPHCTALIUUCCKHE pewieTkn.  AJIOTPONHsL.
Amop(HbIe BELIeCTBA, HX OTIHYHTEILHBIC CBOMCTBA.

YUncThiesemecTBaucmecH CvecH 1 XUMUYECKNE COE[IMHEHUA. ['omoreHHbI€ H
rereporeHHbie cmecu. Maccopas 1 o6beMHas 0N KOMIOHEHTOB B cmecu. Maccosas nous
npumeceil. PelieHne 3anaq Ha MaccoBylo nomo npumeceit. Knaccuukaumns BeecTs MO
CTENEeHH UX YMCTOThI.

JucrnepcHbecHCTEMBL [oustue ancnepcHoil cucrembl, HuenepeHas thaza u
JMCTIEPCHOHHAs  Cpena. Knaccndukauust AMCTIEPCHBIX  CHCTEM. KonnouaHble JHCIEPCHDBIC
cucTeMbl, 30711 M reji. 3HaYeHHe AUCTIePCHBIX CHCTEM B NPHUPOAC H JKU3HH YeJIoBeKa.

3. DIeKTPOTHTHUECKASH AHCCOUHALHS

PacT®s O p bl PacTBOpbl Kak rOMOr€HHbIC CHCTEME, COCTOSILME W3 4HacTHL
PACTBOPHTENS, PACTBOPEHHOrO BELICCTBA 1 [IPOAYKTOB HX B3AUMOEHCTBUSL. PacTBopenne Kax
(DU3MKO-XHMHYECKHIT MpoLece. MaccoBasi 1071 PACTBOPEHHOrO BELLECTBA. Tunbl pacTBOPOB.
MounspHas KOHLEHTPALHs BELECTBA. MuHepasbHbie BObI.

Teopus{aneKTponnTHtiecxoﬁmuccouuaun U, DIEKTPOJUTHI H
nesnextposntbl.  CTerneHb 3/1eKTPOIMTHYECKOH  IMCCOLHALHH. Cumbhble  # cnabbie
37EKTPOJUTBL. Y PABHEHHS 37EKTPOJINTHYECKOH  AHMCCOLHALIAM. MexaHu3M  AUCCOLIMALIMH.
CryrneH4aTas 11MCCOLHALIA. BoaoponHbIit nokasaTeb.

K ucaoT bl B CBETE TCOPHH 3AEKTPOAHTHHECKOH AHCCOUHALIMH. Q6ue cBOHCTBA
HEOpraHH4eCKHX W OPraHMueCKHX KHCJIOT. VCnoBHs TedeHHsl PEaKLHil MEXAY JIEKTPOIHTaAMH
no koHua. Crneuuduyeckne CBOMCTBA A30THOM, KOHLUEHTPHPOBAHHOH CepHOM U MypaBbHHOM
KHMCJIOT.

O cHOBaH U3l B CBETE TCOPHH 3NEKTPONUTHIECKOH AMCCOLMALIMH, HX KaaccuprKaLms
W oblide cBoWcTBA. AMHHBI Kak OpraHH4YecKue OCHOBaHMUA. CpaBHeHye CBOWCTB aMMHAKa,
METHJIAMHHA W aHHJTHHA,

C 0 J1 M B CBETE TEOPUH HJIEKTPONHTHUECKOIT AHCCOLMALIIH, HX knaccudukaiis u obuimne
cpoiictBa. Conu  KucAble W OCHOBHBIE. Conu  OpPraHuYecKHX  KHUCJIOT. Mubuall,
DNEeKTPOXHMHUUECKHI DSl HamNpsDKEHHH METalIoB H €ro HCrMoib30BaHUe IUISL XapaKTEePUCTHKH
BOCCTAHOBUTEJIbHBIX CBOMCTB METaIJIOB.

I'm o p o a n 3 Cuysan THIPOIA3A coneii. Peaxums cpenst (pH) B pactsopax
FUAPOM3YIOLIUXCs coneit. ['napo/us OprannHeCkix BELIECTB, €ro 3HaUeH!e.

4, XumutecKue peakunn

KnaccudpukauusaxumMuaeckKknxpeacx u u it Peakunu, upyume 0es
H3MeHeHus cocTasa Belects. Knaccnuialis no qucay 1 cocraBy pearupyroLix BeuecTs H
NPOAYKTOB peakuun. Peaxiyi  pasjoKeHii, coemMHeHMs, 3aMelleHns n o oOmeHa B
HeopraHu4eckoi Xummni. Peaxuun mpuCOCAMHEHIA, OTLIENJIEH S, 3aMeLleHns 1 H30MEpH3aLni
B opramuueckoil xumun. Peakunn HONMMEpPH3ALMH KAk HACTHbIH caydail  peakuuii
MPUCOEHHEHHSL.



Tennosoifsppex TXMMHUUIECKHUXpLEAaKUH 1. DK30M SHIAOTEPMHUUCCKHE
peakuui. TepMOXUMHUYECKHE YPABHEHHA. Pacuer KOJMHECTBa TEMIOThl MO TEPMOXHUMHUECKUM
YPABHEHUSIM.

CkopocThbXxuMHUHECKHUXPpEAKOH it. [ToHsiTHE O CKOPOCTH XHMHUYECKHX
peaKLuil, aHaTUTHIECKOE BBIPAKEHHE. 3aBUCHMOCTb CKOPOCTH PEaKUMH OT KOHUCHTPALMH,
J@BJIEHNS, TEMIEPaTypbl, NPUPOLI PEarupyionX BEWECTB, MIOWa ux COTIPUKOCHOBEHHUS,
3akoH AelicTByOLNX Macc. PemeHue 3a1ad Ha XUMHUIECKYIO KUHETHKY.

K atanu3 Karammsarope. Karanus. FomoreHHblil U PETEPOreHHbIN  KaTajus.
[IpuMepsl KATAIUTHUECKUX MPOLECCOB B MPOMBILIJICHHOCTH, TEXHIIKCE, ObiTy. DEepMEHTBI U HX
OTJIMYMS OT HEOPraHUYECKUX KaTann3aTopos. [IpHMEHEHHE KaTaIH3aTOPOB 1 (hepmMeHTOB.

XumMuueckoepasntosecne Obparumbie H HeoOpaTHMBbIE PEaKLIHH.
XHMHUECKOe PABHOBECHE H CNOCOObI €ro CMEILEHUs Ha NMPUMEpEe MOy dCHHA ammuaka. Cunres
aMMHMaKa B I'EpOMbILUﬂeHHOCT[/{. IMonsTue 00 ONTUMAaJIBHBIX YCIIOBUAX NpOoBEACHUA
TeXHOJIOrHHYECKOro Mpouecca.

OKHCI M TETbHO-BOCCTaHOBHMTEe/bHbIE IP O L € C C Bl OKHCANTENHO-
BOCCTAHOBHTENbHBIE peakin, OKHUCIHTeNb W BOCCTAHOBUTED. OKHCJIEHHE W BOCCTAHOBJICHHE.
CocraBieHne ypaBHEHHIT OKMCIUTENbHO-BOCCTAHOBUTEIILHBIX peakinii METOIOM JJIEKTPOHHOIO
OanaHca.

ObmmecsoiicTBameTalno B XAMUIECKHE CBOIICTBA METAJJIOB KaK
soccTaHoBMTeEseH. BzaumozelicTBue METaNIOB € HEMETALIAMM, BOJIOHM, KHCJOTAMH M
pacTBopamu coneil. MeranioTepmus.

KopposusiMmeTaloBsKak OKHCIIHTEIbHO-BOCCTAHOBHTE b1 mpouecc. CnocoObl
3QLUTH] METAJJIOB OT KOPPO3HH.

ObmuecsoiicrpanemMeTanyipos XjiMHYecKHe CBOHCTBA HEMETALIOB KaK
okucauTeneil. BsanmMoneiicTere ¢ MeTajiamMu, BOJOPOAOM 1 ApYriMH nemerannamu, CpoiicTBa
HeMeTAUIOB Kak Boccranopureneil, Bsanmoaercrane ¢ MpOCTbIMH W CNIOKHBIMHU BELIECTBAMH-
oxucautensmi, O0u1as XxapakTepucTHKa rajoreHoB.

D aexTpoau3 Obuwe cnocodb NOAYIEHHA METALIOB 1 HEMEeTAJJIOB. DJIEKTPOIH3
pPACTBOPOB M PACIUIABOB 3JICKTPOJIMTOB HA NPHUMEPE XJIOpHAA HATPHs. DIEKTPOJIHTHUECKOE
nojyueHue anomuHus.  TIpakTHueckoe  3Ha4CHHE snextponn3a. [anpBaHomiacTHka M
rajbBaHOCTEIHsl.

3a Kk awueH e [lepcrnexTuBbl pasBUTHA XMUMHYECKOH HAyKM MW XHMHYECKOTO
Npou3BOACTBA, XHMIs 1 MpobIeMa OXparbl OKpYIKatoleH Cpesbl.

Jlemoncrpaunu. Paznuuibie Gopmbl IMepuoauyeckoii cucremsr JI. K. Menneneesa.
Mopenb KPUCTAUIMYECKON pPELIeTKH Xyopuaa HaTpus. OG6pasiibl  MHHEPANOB ¢ HOHHOI
KPUCTAILIMYECKOH PELIETKOI! KANbLUTa, rajnTa. Monenu KpUCTaJAHYeCKHX PELIETOK «CyXoro
apna» (umu woma), anmasa, rpapura (Hin kBapua). Mojenb MOJSIPHOTO obbema rasos. Tpu
arperaTHbIX cocTosiHust  BoAbl.  OOpasubl  pasiau4HbIX  AMCHICPCHBIX CHCTEM:  OMYJIbCHH,
cycriensuii, aspososeit, reseit n soneii. Koarysums. Cunepesuc. Iddext Tunnans. Menvitanne
PACTBOPOB 3JIKTPONINTOB W HE3NEKTPOIHTOB HA NPEAMET accouMaLi, 3aBMCUMOCTb CTEMEHH
5]IEKTPOIHTHUECKOH AMCCOLMANMH YKCYCHOH KHCIOTBI OT pasGasnenns pacrsopa. Ilpumepsl
peakuuii HOHHOro oOMeHa, MAyUHX C ofpasoBanuemM OCajKka, rasa WIH BOMbl XHMHUECKHE
CBOMCTBA KMCIOT B3aMMOZENCTBHE C METAalIaMu, OCHOBHBIMH 1 aM(pOTEPHBIMH OKCHAAMH,
ocHOBaHMsAMM (LIEJO4aMKH W HEPacTBOPHMBIMH B poze), conamu. B3anmoneiicTue a3oTHOM
kucaothl ¢ wmeabto.  OOyramBaHue KOHLIEHTPUPOBAHHOI  CEPHOI KMCIIOTOH  caxapos3bl.,
XuMHyeckne CBOMCTBA LIeovei: peaKius HeHTpanH3aln, B3aUMOJIEHCTBHE C KHCJIOTHBIMH
OKCHIAMM, CONAMM. PasjioskeHHe HEPacTBOPUMBIX B BOIC OCHOBAHMIT TIpY HArpeBaHHu.
XyMuueckie cBoficTsa coueilll B3aMMOJEiiCTBHE C METamlamu, KHCJIOTamu, Lenouami, ¢
aApyrumu consimu. I'iaposns kapouna kansuus. Msyuenne pH pacrsopos FHAPOJIH3YHOLLHXCS
coneil: KapBOHATOB LIEJIOYHBIX METANIOB, XNOpHIA W aleraTa aMMOHHA. DK30TepPMUUECKHE H
SHAOTEpMHUECKUE XMMIUeckne peakiun. Tennopbie ABACHWA NPH PACTBOPEHHH  CEPHOT
KHCIOThI ¥ AMMHAYHON CENUTPbI. 3aBHCHMOCTb CKOPOCTH PEAKLHH OT NPHPOAbI BELIECTB Ha
ApuMepe B3AMMOMEHCTBHA PACTBOPOB  PAa3JIHUHBIX  KHCJIOT OJIMHAKOBOI  KOHLEHTpaunu ¢
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ONMHAKOBBIMU KyCOUKamu (rpaHysiamu) LHHKA H ONMHAKOBBIX KyCO4YKOB pa3

HbIX METANNIOB

(MarHus, LMHKa, JKenesa) ¢ pacTBOpoM coNsiHOI KUC0ThL. B3anmonencTBIe pacTBOPOB CepHOi

KMCJOTBl C PAcTBOpaMu THOCYJb(arta HaTpHs pa3Iu4HOH
Mozenb Kursimero cnos. Pasjoxenne nepokcuia BOAOPOA

KOHLIEHTPALMH W TEMMEPAaTyPBbL.
a C TOMOLIbI0 HEOPraHH4ECKHX

karannzatopos (FeCl2, KI) u mpupoaHbIX OGBEKTOB, COIEPXKALMX KaTanasy (CbIpoe MsCO,

kaprodesns). IIpocTeiiiune OKUCIMTENLHO-BOCCTAHOBHT
LIMHKA C COJISIHOM KUCNOTOH M JKeJe3a ¢ cynbdarom Menu
3EKTPOJIM3HON BaHHbI U1 NONYYEHUS aTtOMIHUA.

JlaGopaTopHbie onbIThl. OnpenesneHue T

eJIbHbIC peai{uuu:
(I1). Mosenb anexrponusepa. Moznensy

B3aUMOIEHCTBHE

irna Kpnc"ranmmecmﬁ pPeLEeTKH BeLeCTBa M

onucanue ero coiicts. O3HAKOMIEHWE C AMCTEPCHBIMH CHCTEMaMH. Peakuuu, uayume ¢
o6GpaszoBaHueM OCajlka, rasa Wi BOABL. B3auMo/eiicTBHE COJSIHOM KMCIOThI C IMHKOM, OKCHIOM

meau (1), rUAPOKCHAOM MEAH (11), kapOoHATOM KaIbLMs.

BzaumoaeicTeue pacTtsopa

FHAPOKCHAA HATPHs C CONISHOH xucaotoii B npucytersun (enondranensa, ¢ pacTBOPOM
xsopuna skenesa (I1I), ¢ pacTBOpoOM COMMM ATOMITHUA. BaaumorieiicTBie pacTBopa CyJjib(ara
meau (II) ¢ xenmesoMm, M3BECTKOBOI BOJOI, pacTBOPOM XJOpHiaa  KaJbLia. [TonyueHue
riuapokapOoHaTa KajbLus B3aIMOMEIICTBIEM H3BECTKOBOIT BOJbI C OKCHAOM yHJIEpoad (1V)
(sbiabIXaeMplii  Bo3nyx). Mcnmbitanue  HHAHKATOPOM
HerHAPOJH3YIOIUNXCA CoJlell. Peakius 3ameiieHs Mein
(II). Tlonyuenue KHCIOPOAA pPa3/IOKEHHEM repokcHaa BOJAOPOAA C TMOMOLLBIO AHOKCHAA
KUCJOTBl ¢ uHHKOM, O3HakomjeHune ¢

mapranua. [lonydenne Boaopona B3arMOzeiCTBHEM

npenapaTamu ObITOBOI XUMHH, COAEPIKALUHMH SHIHMDL

PAcTBOPOB  MHAPOJIM3YIOLIUXCA 1
JCeIE30M B pacTBope cyib(ara mMean

Mpaktuaeckas padora Ne 1. Tlosyuetue 1 pacno3HaBaHHe rasos.

MpaxTuueckas padora Ne 2, Peuienne sxcne MMEHTAIbHBIX 3a7aY H
I

HEOpraHM4ecKnx 1 OPraHrnvecKHx COCOMHCH nit,

TemarTuueckoe rNJaaHHpoOBaHue

a uaeHTHpHUKALUIO

10 knace
| 2 |
S | B TOM unCae
it
Ne HaumeHoBaHHE PAIEA : ypokH | 1aGOpaTOPHbI | KOHTPOJIbHbIE
n/n = e, paboTsl,
é [paKTHUECKH | TECTUPOBAHHE
= e W T
1 2 3 4 ] 6
| Beenenne 1 l 0 0
2 Teopust CTPOEHHSI OPraHUYECKHUX coenHeHni | 3 3 0 0
3 Y reBofopoibl U UX NPHPOAHDBIE MCTOUHIKH 9 8 0 1
4 Kucnopozncoaepxarpe Opranuiecknie 3 3 0 0
CO@MHEHUS
AsoTcojieprKallue OpraHuuecKre COeANHEHIA 8 6 | 1
6 XuMusl 1 KH3Hb 4 3 1 0
- PesepsHoe BpemA | < - -




TemaTHuecKoe NJIAHHPOBAHHE

11 knacc
=
S | B TOM unciae
< i
N F G
9 oK | JadopaTopH | KOHTPOJIbHBI
HaumenoBanue pasaena o | P AGODATYl POTBHBIC
n/n =2 " bie, paboTol,
S NPAKTHUECK | TECTHPOBAHH
= ne e T.A.
1 2 3 4 S 6
1 [TepHoOMUECKUii 3aKOH U CTPOCHNE 4 - - -
aToMa
2 CTpoeHNe BelecTsa 11 9 1 1
3 DAEKTPOIUTHYECKAs JAIMCCOLMALLIMA 7 6 1 0
4 XumMuUecKkue peakiuu 11 10 0 1

1

Pe3epBHOE Bpemsi




