HOACHUTEJIBHAS 3AITUCKA
Pabouass mporpamma paszpaboraHa Ha ocHOBe aBTopckod mporpamMmbl O.C.I'aOpuensiHa, COOTBETCTBYIOLICH
®denepabHOMY KOMITOHEHTY ['O0CyIapcTBEHHOro cTaHaapTa oOIiero o0pa3oBaHus M JOMYIIEHHOW MHHHCTEPCTBOM
obpasoBanuss u Hayku Poccuiickoii ®enepanun (O.C.I'abpuensia IIporpamma kypca xumuu aias 8-11 kmaccos
00111€00pa30BaTEIBHBIX YUPSIKIACHUHN — 2-¢ 31aHue, epepadboTanHoe u gononHeHHoe — M.: JIpoda, 2005.).
Uzyuenne yueOHOro npeaMera oCyIeCTBIsIETCS Ha OCHOBaHUM HOPMaTHBHO-TIPABOBBIX JOKYMEHTOB:
1. 3akon «0O06 obpazoBanuu B PO» o1 29.12.2012 roma Ne 273-03
2. 3axoH PT «O06 ob6pazoBanum» ot 22.07.2013 roma Ne 68-3PT
3. Ilpukaz MwunoOpa3zoBanus ot 05.03.2004 roma Nel089 «OO yrBepxkaeHUU QenepalbHOT0 KOMIIOHECHTA
TOCYJapCTBEHHBIX 00pa30BaTeNbHBIX CTaHAAPTOB HAa4YalbHOrO OOIIEro, OCHOBHOTO OOMIEr0 M CpegHEro
(TosTHOTO) 00IIIETO 0OPA3OBAHMS
4,
IIporpaMmma mo XxumMum cocrapiaeHa A yyammxes 11 kiacca Ha 6a30BoM ypoBHe B 00beme 68 yacos.
IMporpamma paccunTana Ha 2 yaca B Heeaqio (1 yac 106aBJjIeH 32 CYeT HIKOJIBLHOT0 KOMIIOHEHTA)

IIporpamma peanu3syercsi M0 y4eGHUKAM
YMK: Vuebnuk: ['abpuensa O.C. Xumus. 11 knace, 6a3oBsriii yposerb — M.: poda, 2014.

Wzyuenne xumun B cTaplieil mkoyie Ha 6a30BOM YpOBHE HAMPABIICHO HA JOCTIKEHUE CIEAYIONINX LeJIei:

® OCBOCHHE 3HAHMH O XMMHMUYECKOH COCTaBIAIOLICH €CTECTBEHHOHAyYHON KapTHHBI MHpA, BAKHEHUIIUX
XUMUAYECKHX MOHATHH, 3aKOHAX U TEOPHSIX;

o OBJIAaACHUEC YMCHHUSIMHU TIPUMCHATHL NOJYUYCHHBIC 3HAHUA JIA 00BbACHEHUS pa3Hoo6pa3HI,1x XUMHNYECKHUX
SBJICHUH U CBOICTB BEILIECTB, OLICHKU POJM XMMHH B Pa3sBUTUU COBPEMEHHBIX TEXHOJOTUH W IOIYyYEHUH
HOBBIX MaT€PHaJIOB;

e pa3BHTHe [I03HABATEJILHBIX MHTEPECOB U MHTEJUICKTYAJIBHBIX CIIOCOOHOCTEH B MPOLIECCE CaMOCTOSATENHLHOTO
ano6peTeH1/m XUMHUYECKHX 3HAHUN ¢ MCIIOJIL30BaHUEM Ppa3iInYHbIX HCTOYHUKOB I/IH(l)OpMaHI/II/I, B TOM 4HUCJIC
KOMITbIOTEPHBIX;

e BoCNHMTaHMe YOCKICHHOCTH B IO3UTHBHOM pOJM XHMHM B JKH3HH COBPEMEHHOrO 0OIIecTBa,
HEOOXOUMOCTH XUMHUECKH IPaMOTHOTO OTHOILICHHS K CBOEMY 3I0POBBIO U K OKPYKaIOIIeH cpele;

® [pHMeHeHHUeE MOJTYYEeHHBIX 3HAHUN M yMeHMii [Uis1 6e3011aCHOTO MCIIOJIb30BaHMUS BEIIECTB U MaTEPUAJIOB B
6I)ITy, CEJIbCKOM XO3SiCTBE M Ha IMPOU3BOJCTBE, PCUICHUA NPAKTUYCCKUX 3aaad B HOBce):[HeBHOﬁ KU3HU,
NpeaynpeXIeHNs SIBICHUH, HAHOCALIMX BpeJl 3J0POBBIO YEJIOBEKA U OKPY’KalolIel cpere.

HaHHas mporpaMMa mnpeaycMmarpuBaeT (OpPMHUpPOBAaHHE Yy YYalIuxcsl oOIIey4yeOHBIX YMEHHMH M HaBBIKOB,
YHUBEPCAJIBHBIX croco0oB JACATCIIBHOCTH MU KIIFOYEBBIX KOMHGTCHHI/IIZ. B stom HallpaBJICHUU MPUOPUTETAMU IJId
yu4eOHOro mpenMeTa «XUMHA» B CTapileil Ikosie Ha 0a30BOM ypPOBHE SIBIAIOTCSA: YMEHHE CaMOCTOATEIBHO H
MOTHUBHPOBAHHO OPIaHU30BBIBATH CBOIO IMO3HABATENBHYIO ACATENBbHOCTh (OT MOCTAaHOBKHM LEIHM 1O TOJyYEHUS U
OLICHKW pe3yJbTaTa); OINpe/elieHHe CYIIHOCTHBIX XapaKTePUCTHK H3ydaeMoro OOBEeKTa; yMEHHE pPa3BEPHYTO
000CHOBBIBATD CYXKACHUSA, 1aBaTh OIIPCACIICHUA, IPUBOAUTE JOKA3aTCIbCTBA, OLICHUBAHUEC U KOPPEKTUPOBKA CBOECTO
MOBEZICHUSI B OKpYJKalollleil cpene; BBIIOJHEHHWE B NPAKTHYECKOHW MAEATENIbHOCTH W B TOBCEAHEBHOW KHM3HU
HKOJIOTHYECKUX TPEeOOBaHM; MCIOJIb30BAaHUE MYJIBTUMEIUHHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJOTHUH ISt
00paboTKH, Tepelnadd, CHCTeMAaTH3allMd WHPOpPMAIUK, Cco3/laHue 0a3 JaHHBIX, MPE3CHTAIMH PE3YJIbTaTOB
MO3HABATEILHON M PAKTHYECKOH IESTEIbHOCTH.

B ocHOBY mporpamMMsl 1oJI0KeH MPUHIMI pa3BuBaroniero o0yuyenus. [Iporpamma onupaeTcs Ha MaTepuan,
u3ydeHHbld B 89 Kjaccax, MO3TOMY HEKOTOpbIE TEMbl Kypca pacCMaTpPHBAIOTCS ITOBTOPHO, HO yKe Ha OoJiee
BBICOKOM TCOPETHYECKOM YPOBHE. Taxon Ioaxod IIO3BOJISIET er’Iy6J’I$ITB U pa3BUBAThb IMOHATUC O BEIIECTBE U
XUMHUYECKOM IPOLECCE, 3aKPEIUIATh NMPONACHHBIN MaTepranl B aKTHBHOHM NMaMATH yYaluXcs, a TaKKe COXPAaHATh
MPEEMCTBEHHOCTH B IPOIIECCE OOYICHHUS.

B manHOM Kypce cHCTeMaTH3UPYIOTCS, 0000IIal0TCA U YTIayOIaioTcs 3HAaHUS O PaHee U3YUCHHBIX TEOPHUIX U
3aKOHAaX XMMHYECKON HayKH, XUMHUYECKHX Mpolieccax U MPOU3BOJICTBAX.

JlonoTHUTEeIbHBII KOMIIOHEHT HampaBJieH Ha yriayoOJeHue m pacmmpenue teM «Karamms» «OBP»
«I'maposms» Ha pemenue 3axad4, ucnoiab3yemble B EI'D BIIP.

[IporpaMMma cocTaBieHa ¢ y4eTOM BEAYIIEH POJIM XUMHUYECKOTO dKcnepuMeHTa. IIpemycMarpuBaroTcst Bce
BUJIBI IIKOJIBHOTO XMMHUYECKOTO SKCIEPUMEHTa — JEMOHCTPALUH, Ta00paTOPHBIE ONBITHI U MIPAKTUYECKUE PAOOTHI.
Pabouvas nporpamma 1o XuMHHM peaimusyercs dyepe3 GopMHUpOBaHUE Y yUaIIuXcsl 0ONIeydeOHbIX YMEHHUI U HABBIKOB,
YHUBEPCAIBbHBIX Ccroco0o0B ACATCIIBHOCTH H KIIFOYEBBIX KOMHGTGHHI/Iﬁ 33 CUYET HCIHOIB30BAHMUS TEXHOIOTHH
KOJUIGKTUBHOTO OOYYEHUs, OIOPHBIX KOHCIEKTOB, IUIAKTHUECKMX MaTepHalioB, M IPUMEHEHHs TEXHOJOIHU
rpau4ecKoro npeAcTaBieHUs HHPOPMaILMK TIPU CTPYKTYPUPOBAHUHU 3HAHUI.

Peanuzanus paHHON mporpaMMbl B Ipoliecce OOydeHMs I103BOJIUT YYallUMCA YCBOUTH KIIHOUEBbIE
XUMHUYECKHE KOMIIETEHINH U MIOHATH POJIb XUMUU CPEU APYTUX HAYK O MPUPOAE, 3HAUECHUE €€ I YETIOBEUECTBA.



TPEBOBAHHUE K YPOBHIO NIOAI'OTOBKH BBIITY CKHUKA
Yuenux oonsrcen

3Hamp

- sadicHeniue XumuyecKkue NOHAMUA. BEIeCTBO, XMMUYECKHUH 2IIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHBIE
aTOMHAs U MOJIEKYJISIpHAs MacChl, HOH, AJTIOTPONUSL, H30TOIbL, XUMUYECKAs! CBA3b, 3JIEKTPOOTPULIATEILHOCTD,
BAJICHTHOCTb, CTEIICHb OKHUCIICHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIH 00beM, BELIeCTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPHI, AIEKTPOIUT U HEITIEKTPOJIUT, IJAEKTPOIUTHIECKAS JUCCOLUALINS,
OKHCIIATENb U BOCCTAHOBHTEb, OKUCIIEHUE W BOCCTAHOBIICHHUE, TETUIOBOM 3 (eKT peaknu, CKOPOCTh XUMUIECKON
peaxuu, KaTajin3, XAMUIECKOe paBHOBECHE, YIIIEPOAHBIN CKeleT, PyHKIMOHATIbHAS TPYIINa, U30MEPHsl, TOMOJIOTHUS;
- OCHOGHbIE 3AKOHbI XUMUU. COXPAHEHUS MAaCChl BELIECTB, TOCTOSIHCTBA COCTaBa, IEPUOANYECKUI 3aKOH;

- OCHOGHbIEe MeopuY Xumuu: XAMIUIECKOH CBSI3H, JEKTPOJIIUTHUECKON TUCCOLNAINH, CTPOSHHS OpTaHUYECKUX
COCIUHCHUH;

- GadiIcHelluue 8eniecmea 1L Mamepuaivl: OCHOBHBIE METAIINIBI U CIIJIAaBBI; CEpHAas, CONISIHASA, a30THAsA U YKCYCHAs
KHUCJIOTHI; IeJI0YH, aMMHAaK, MUHEpaIbHbBIE YA0OpEeH!s, MEeTaH, STHIICH, alleTHIIeH, 0€H30JI, 3TaHOII, JKUPHI, MBI,
TJIFOK03a, caxapo3a, KpaxMal, KJeTdaTka, OeIKH, ICKYCCTBEHHbIE U CHHTETUYECKHE BOJIOKHA, KaydyKH, TIaCTMACCHI;
ymemp:

- Ha3vleéamb N3yUYCHHBIEC BEIIECTBA M0 "TPUBHAIBHON" WU MEKTyHAPOIHOW HOMEHKIATYPE;

- onpeodeniAamos: BaJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U B
COEIMHEHMUSIX, 3aps UOHA, XapaKTep CPellbl B BOJHBIX PACTBOPAaX HEOPIaHUMUYECKUX COCTUHEHUN, OKUCIUTEND U
BOCCTAaHOBUTECIIb, IPUHAJIC)KHOCTDb BCUICCTB K pa3JIMYHbIM KjlIaCCaM OPraHHnYCCKUX COC}II/IHCHHfl;

- XapaKkmepu306amau: SIEMEHTHI MaJIbIX IEPUOAOB M0 UX MOJIOKEHUIO B nepuoandeckon cucreme .M. Menzeneesa;
o01I1e XUMIYECKHE CBOWCTBA METAJNIOB, HEMETAIIOB, OCHOBHBIX KJIACCOB HEOPTAaHUIECKIX M OPraHMIECKUX
COEIMHEHMI; CTPOCHHME U XMMHYECKUE CBOMCTBA U3YUYEHHBIX OPraHUYECKUX COEIUHEHU;

- 00BACHAMY: 33aBUCHMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; IPUPOLY XUMHUECKOH CBSI3U (MOHHOIA,
KOBaJICHTHOW, METAJUTMYECKOM ), 3aBUCIMOCTh CKOPOCTH XUMHUYECKOH PEaKIiH ¥ MOJII0KEHUS XUMUIECKOTO
paBHOBECHS OT PA3IUYHBIX (PaKTOPOB:

- 6bINOJIHAMbL XUMUYECKUN SKCIIEPUMEHT 10 PACIO3HABAHUIO BaKHEMIITNX HEOPTAaHUYECKUX U OPraHMYeCKUX
BEILECTB;

- HPOBOOUMb CAMOCTOSITETIHHBIN TIONCK XUMUYECKOW HHPOPMAIINH C UCTIONIH30BAHNEM Pa3IIMIHBIX UCTOYHUKOB
(Hay4YHO-TIOMYJISIPHBIX U3JJaHHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); HCIIOIB30BaTh KOMITBIOTEPHBIE
TEXHOJIOTHH JIJIsl 00pa0OTKHU | Tiepeiay XUMHUECKOH HH(POPMALIMH U €€ TIPe/ICTaBIICHHS B pa3IHMUHbIX (OopMax;

LlennocmHo-opuenmayuoHHAA COCMABNAIOUAA 00PA30BAHHOCIIU:

UCNOIb306aMb NPUOOPENIeHHbIEe 3HARUSA U YMEHUS 6 NPAKMUYECKOI 0eAme/IbHOCIU U NOBCEOHEBHOU HCUSHU
ona:

- 00BSCHEHMSI XUMHUECKUX ABJICHHM, IPOUCXOIAIINX B IPUPOJE, OBITY U Ha MPOU3BOJICTRE;

- OTIpeIeNICHUS] BOBMOXXHOCTH MTPOTEKAHUS XUMHUECKUX MTPEBPAIICHUN B PA3JIUIHBIX YCIOBUSIX U OIIEHKU UX
ITOCJIEICTBHI;

- 9KOJIOTHYECKH TPAMOTHOTO TIOBEJICHUS B OKPYKAOIIeH cpeie;

- OIICHKH BIIMSHUSI XUMUYECKOTO 3arPsS3HEHUST OKPYIKAIOIIEH cpellbl Ha OPTaHM3M YelIOBEeKa U IPYTHe )KUBbBIE
OpTaHHU3MBI;

- 0e30MacHOro 0OpaIleHUs C TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMU, JIA0OPATOPHBIM 000pYI0BaHUEM;

- PUTOTOBJICHHSI PACTBOPOB 33IaHHOM KOHIIEHTPAITUH B OBITY ¥ Ha IPOU3BOJICTBE;

- KPUTHYECKOH OIIEHKH JIOCTOBEPHOCTH XUMUYIECKOH HHPOPMAIINH, TIOCTYTAIOIIEH U3 pa3HBIX HCTOYHHKOB.

COJAEPKAHUE YYEBHOI'O MIPEJMETA
Beenenue (14)

Tema 1. CTpoeHue atoma u nepuogndeckuii 3axon/l. U. MenneneeBa (64)

OcnosHuie ceederuss 0 cmpoeHuu amoma. SIapo: TpOTOHBl U HEUTPOHBL. M30TONBI. DNEKTPOHBI. DJIEeKTPOHHAS
00051049Ka. DHEPreTHIECKU ypoBeHb. OCOOEHHOCTH CTPOCHIS SJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-
ro MepuoIoB nepuoandeckot cuctemsl Jl. . MenneneeBa (mepexoaHbix dneMeHToB). [loHatue o0 opoutaimsix. S- u
p-opOuTanu. DNIeKTpOHHBIE KOH(UTYPAIIMA aTOMOB XUMHUYECKUX SJIEMEHTOB.

Iepuoouuecxuti saxon [Jl. HU. Menoeneesa 6 ceeme yuenus o cmpoeruu amoma. Otkpeitue . W.
MeH1eneeBbIM IEPUOIHYECKOTO 3aKOHA.

[lepuonmuueckass cucrema xumuueckux smemeHToB JI. M. MennmeneeBa — rpaduueckoe OTOOpakeHHE
MEPUOIUYECKOTO 3aKoHa. DUBNYECKUN CMBICT MOPAIKOBOIO HOMEpA 3JIEMEHTa, HOMepa Meproia U HoMepa TPYIIIbL.
BanenTasie 31exTpoHbl. [IpHanHbI N3MEHEHHUs CBONCTB 3JIEMEHTOB B IIEPHOAAX U IPyMIax (TJIABHBIX MOATPYIax).

ITonoxxeHue BoJ0pojia B IEPUOAUUECKON CUCTEME.

3HavYeHNE TEPUOANICCKOTO 3aKOHA W MEPUOAMISCKON CHCTeMBbl XMMHUYecKuX dneMeHToB JI. 1. Mennaeneena
JUTSL pa3BUTHUS HAYKW M IOHUMAHUS XUMAYECKOW KapTHHBI MUpA.



JdemoncTpamun. Paznuaasie GopMbl TEpHOIHIECKON CHCTEMBI XUMHIYECKHX d1eMeHToB J[. Y. Menneneena.
JlaGopaTopHblii onbIT. 1. KoHCTpyMpoBaHHE NEPHUOAUYCCKOW TaOJIHUIBI 3JIEMEHTOB C HCIIOJIb30BaHUEM
KapTO4eK.

Tema 2. Ctpoenue Bemecta (20 )

Honnas xumuueckas ceéasp. Katnonsl u aHuonsl. Kiaccudukanusi noHoB. MOHHBIE KpUCTaUNIMYECKHUE
pemetky. CBOICTBA BELIECTB C TUM THIIOM KPHCTAIMYECKHX PEIIETOK.

Kosanenmnas xumuueckas céa3b. INEKTPOOTpULIATENBHOCTD. [lonsipHast 1 HemoyApHash KOBAJIEHTHBIE CBA3H.
Junons. IlonspHOCTh CBSA3M W TOMSPHOCTH MONEKynbl. OOMEHHBIM W JOHOPHO-aKIENTOPHBIA MEXaHU3MBI
00pa3oBaHMs KOBAJCHTHON CBA3M. MOJNEKYJSIpHBIE U aTOMHBIE KpHUCTaJuIMdeckue pemeTkd. CBONHCTBA BEILECTB C
STHMU TUNIAMH KPUCTAIUTMYECKHUX PEIIETOK.

Memannuyeckas xumuueckas céa3b. OCOOEHHOCTH CTPOCHUS aTOMOB METaJUIOB. MeTauinyeckas XHMU4IecKast
CBSI3b M METAJUINYECKas KpUCTaINUecKasi pemeTka. CBOWCTBA BELIECTB C 3TUM TUIIOM CBSI3H.

Booopoonas xumuueckas cesa3p. MeXMONIEKYISIPHAS U BHYTPUMOJICKYJISIPHAS. BOAOPOJIHAs CBSI3b. 3HAUCHUE
BOJIOPOJTHOH CBSI3U JIJIsl OpraHU3aluu CTPYKTYP OHOMOJIMMEPOB.

Ionumepwr. IlnacTMaccsl: TEPMOIUIACTBI M PEAKTOIUIACTBI, MX IPEACTaBUTENM W IpuMeHeHue. BosokHa:
NpUPOAHBIE (PACTUTENBHBIE U )KUBOTHBIE) U XUMHUYECKHE (MCKYCCTBEHHBIC U CHHTETHUECKHUE), UX MPEACTABUTENN U
NpUMEHEHHE.

T'azoobpasnoe cocmosnue sewjecmsea. Tpu arperaTHbIX cOCTOSIHHSL BOABI. OCOOEHHOCTH CTPOSHHS Ta30B.
MonsipHbiii 00beM ra3000pa3HbIX BELICCTB.

[Tpumepsl ra3000pa3HbBIX MPUPOJHBIX CMECei: BO3AyX, MPUPOIHBIHN ra3. 3arpsi3HeHue aTMoc(epsl (KUCTIOTHEIE
JTOKIH, TTAPHUKOBKINA 3¢ (dekT) u 60prda ¢ HUM.

IIpeacraBuTeny ra3o00pa3HBIX BEIIECTB: BOAOPOI, KHUCIOPOJ, YIJIEKHCIBIM Ia3, aMMuak, 3TuieH. Mx
NoJy4eHue, COOMpaHre 1 paclio3HaBaHHe.

Kuokoe cocmosnue sewyecmsa. Bona. Ilorpebnenue Bonpl B ObITY M Ha Ipou3BOACTBE. JKECTKOCTh BOABI U
CIIOCOOBI €€ yCTpaHEeHHUS.

MI/IHepaIII)HI)IC BOJIbI, X UCIIOJIB30BAaHUEC B CTOJIOBBIX U J'IC‘IG6HBIX OeiIax.

Kuaxue KpucTaIbl ¥ UX IPUMEHEHHUE.

Teépooe cocmosanue geujecmea. AMopdHble TBEpIbIC BEIIECTBA B IPUPOJE U B )KU3HH YEJIOBEKA, X 3HAUCHHE
U npuMeHeHne. Kpucrammmueckoe cTpoeHHe BeIeCcTBa.

Hucnepcnvie cucmemwvi. TlonsiTne o nucnepcHbIx cuctemax. [lucrepcHas (aza W IUCIIEpCHOHHAs Cpeja.
Knaccupukanus aucnepcHbIX CHCTEM B 3aBUCHMOCTH OT AarperaTHOTO COCTOSIHUSL JUCIIEPCHOW Cpeabl H
JUCTIEPCUOHHOMN (asbl.

I'pyboamcriepcHbIEe CHCTEMBI: SMYIIBCHH, CYCIIEH3UH, a3PO30JTH.

ToHKoIUCTIEPCHBIE CUCTEMBI: TeJIN U 30JIH.

Cocmas sewecmsa u cmeceil. BemectBa MOJEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIIECTB.

[onsiTHE «107I51» M €€ Pa3HOBUIHOCTH: MaccoBasi (IOl SJIEMEHTOB B COSTMHEHUH, JI0JIsI KOMIIOHEHTa B CMECH
— 0N IpuMeceH, 0N PaCTBOPEHHOIO BellecTBa B pacTBope) U oObemHast. Jloys BeIXOAa MPOIYKTa Peakuy OT
TEOPETUIECKH BO3MOXKHOTO.

JeMoHcTpanuu. Mojens KpUCTAJUIMYECKOW pemeTKy XJjopuaa Harpus. OOpasubl MHHEpPAJIOB C HOHHOU
KPHCTAIUIMYECKON PEIIeTKON: KaJblIuTa, ranTa. MoAenn KpUCTAUIMYECKUX PEIIETOK «CyXOro Jibaay (Win Hona),
anmasa, rpadura (wim kBapra). Moxens mosekyiasl JIHK. OOpasusl mmactmace (deHonodopManbaeruitbie,
MOJINYPETaH, MOJMATHUIIEH, TOJIHUIPONUIICH, MOJUBUHWIXJIOPHI) U u3fenus n3 Hux. OOpasisl BOJOKOH (IIE€pCTh,
HIEJIK, aleTaTHOE BOJIOKHO, KallpoH, JIABCaH, HEWIOH) M u3Aenus u3 Hux. OOpasupl HEOPraHWYECKUX MOIMMEPOB
(cepa miacTuueckasi, KBapll, OKCHJ aJlOMUHUS, IPUPOJHBIE aJTIOMOCHIUKATHI). Mojenb MOJsIpHOro 00beMa Ta3oB.
Tpu arperaTHbIX COCTOSHHUS BOJbI. OOpa3ibl HAKHWIIM B YalHUKE W TpyOaxX HEHTPAIBLHOTO OTOIUIEHHS. JKecTKocTh
BOJIBI M CTIOCOOBI ee ycrpaHeHus. [IpuOopsl Ha xunkux Kpucraymiax. OOpasubl pa3IMyHBIX JUCIEPCHBIX CHUCTEM:
SMYJbCUH, CyCIICH3MM, a3po30iieii, reneit u 3oneil. Koarymsiuus. Cunepesuc. Dpdext Tungamns.

JlaGopaTopHbie onbIThl. 2. OmnpeieneHue THUIIA KPUCTAJUIMYECKOM PEIIETKH BEIIeCTBA M ONHCAaHHE €ro
cBoiicTB. 3. O3HaKOMJICHHE C KOJUISKIIMEH MOJIMMEPOB: IUIACTMAcC M BOJIOKOH M M3jeinus u3 HuX. 4. Vcnbitanue
BOABI HA )KECTKOCTb. YCTpaHeHI/Ie KECTKOCTH BOJBI. 5. O3HakoMiIeHHE C MHHEpaJIbHBIMH BOJaMU. 6 O3HakoMIIeHHE
C IUCTIEPCHBIMU CHCTEMaMH.

IpakTnyeckas padora Ne 1. [lonyuenue, coOupanue v pacrio3HaBaHHUE ra3oB.

Tema 3. Xumuueckue peakuuu (21 1)

Peaxyuu, uoywue 0Oe3 usmenenuss cocmasa Gewjecme. ANIOTPONHS W aJUIOTPONHBIE BHIOW3MEHEHUSI.
[MpuauHbl aJUTOTpONMHK Ha HpUMepe MoauduKaMii Kuciopoaa, yriepona u ¢ocdopa. O30H, ero OGuororuueckas
pOJIb.

H3omepsl 1 uzoMepus.



Peaxyuu, uoywue c usmenenuem cocmasa gewjecmg. Peakuym coeqUHEHUs, Pa3lOKEHHS, 3aMCLICHUS U
oOMeHa B HEOPraHUYECKOH W OpraHMuecKoil xumuu. Peakumu 3k30- U sHAOTepMHucckue. TemmoBor >ddekt
XHUMUYECKOH peakuuy U TEPMOXMMHUYECKHE ypaBHEHUs. Peakuy ropeHns, Kak 4YacTHBIN CIydall 9K30TEpMHYECKHX
peaxumii.

Cropocmb xumuueckoti peaxyuu. CKOPOCTb XMMHUYECKOH peakiuu. 3aBUCHMOCTb CKOPOCTH XHMHYECKOH
peaknuuu OT TPHUPOIBl PEarupyroIUX BELIECTB, KOHLEHTpPAlM{, TEMIEPAaTyphLIUIOMagd OBEPXHOCTH
CONPUKOCHOBEHMsI M KaTanu3aTopa. Peaknmm romo- u rereporeHHble. [loHsTHE O Karamnm3e W KaTaau3aTropax.
®epMeHTHI Kak OMOJIOTHYeCKHe KaTaTN3aTOPhI, 0COOEHHOCTH MX (YHKIIMOHUPOBAHWSL.

Obpamumocms  xumuveckux peaxyuti. HeoOpatnmeie m oOpaTuMble XUMHYECKHe peakmuu. CocTosHHE
XHUMHYECKOTO PAaBHOBECHsI I 0OpaTUMBIX XUMHYECKUX peakiuid. CrocoObl CMENCHHs XUMUYEeCKOT0 paBHOBECHS
Ha MpUMepe CUHTe3a aMMHuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX PUHIMIIAX POU3BOJICTBA HA IPUMEPE CUHTE3a aM-
MHAaKa WM CEPHOIN KUCIIOTHI.

Ponv 600v1 6 xumuueckou peaxyuu. VIcTUHHBIE pacTBOpPHL. PacTBOpMMOCTh M KiIacCH(pUKALMs BEIIECTB IO
9TOMY NPHU3HAKY: PACTBOPUMBIC, MaJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA.

ONEKTPOIUTHL U HEIEKTPOIMUTHL. DJIEKTPOIUTHUECKas nucconuanusi. KuciaoTsl, OCHOBaHUS U COJM C TOYKU
3pEHUS TEOPUH IEKTPOIUTHUECKON TUCCOLMALIUH.

XWUMHUECKHE CBOMCTBA BOJBI: B3aMMOJCHCTBHE C METajllaMH, OCHOBHBIMH M KHCIOTHBIMH OKCHAaMH,
pasinokeHue u 00pa3zoBaHUe KPUCTAIIOTHAPATOB. Peakiiny rupataiuy B OpraHnaecKOi XUMHUH.

Tuoponus opeanuueckux u neopeaumuueckux coedunernuu. HeoOpatumbrii ruaponns. OOpaTUMBIA THAPOIN3
COJIEH.

I'naponu3 opraHuYecKUX COCIUHEHUH U ero MPaKTUYeCKOe 3HAUCHUE IS MTOMYYECHHUS TUAPOIU3HOTO CIIUpPTA U
MbLIa. bruonornyeckas poiib THAPONK3a B MIIACTUIECKOM M SHEPTETHUECKOM 0OMEHE BEIIECTB U DHEPTUH B KIIETKE.

Oxucnumenvro-eoccmanosumenvhvie peakyuu. CteneHb okucinenus. OmnpenesieHHe CTENECHH OKHCICHUS I10
tdopmyne coenunenus. [lonsaTue 00 OKHCIUTENFHO-BOCCTAHOBUTENBHBIX peakuusax. OKHCIeHNnEe U BOCCTaHOBJICHHUE,
OKHCIIUTENb U BOCCTAHOBUTENb.

ONEKTpONH3. ONEKTPOIU3 KAK OKHUCIHTEIbHO-BOCCTAHOBUTENBHBIA MpoLiEcC. DIEKTPOJIU3 pacIIaBOB U
pacTBOpoB Ha mpuMepe Xxjopuia HaTpus. IIpakTuueckoe NpUMEHEHHE OJIIEKTPOJIN3a. IJIEKTPOIUTHUECKOE
MOJTyYeHHE aTIOMUHMSL.

Hemoncrpanunu. IlpeBpamenue kpacHoro ¢ochopa B Oenprit. O3oHaTop. Mogenu Monekyn H-OyraHa u
n300yTaHa. 3aBUCHUMOCTb CKOPOCTHM PEaKIHMW OT HPUPOJBI BEIECTB Ha NpUMeEpEe B3aWMOJICHCTBUS PacTBOPOB
Pa3IMYHBIX KUCJIOT OJIMHAKOBOW KOHIICHTPAIIUH C OJIMHAKOBBIMHU TPaHyJIaMH IMHKA W B3aUMOJICHCTBUS OJJMHAKOBBIX
KyCOYKOB pa3HBIX METAJUIOB (MarHus, LIMHKA, jKelie3a) C COJITHOM KUCIOTON. B3anMonelicTBue pacTBOpOB cepHOI
KHCJIOTHI C pacTBOpaMH THOCYJb(aTa HATPUS Pa3IMYHON KOHLEHTPALUU U TeMIeparypbsl. MoJelb KUIISILETo CIIOA.
Pasnoxxenne mepoxcuia BoJopo/ia ¢ MOMOIIbI0 KaTanu3aTopa (okcuaa maprama (IV)) u xaramassl ceIporo msca u
ceiporo kaptodens. Ilpumepsl HeoOpaTHMBIX peaknuid, HAYIMX ¢ o0pa3oBaHHMEM oOcajka, ra3a M BOJIBL
BsaumoneiictBue nutusa u Hatpus ¢ Bopoil. [lonydenune okcuna gpocdopa (V) u pacTBopeHHE €T0 B BOJE; UCIIBITAHUE
MOJY4YEHHOIO pacTBopa JakmycoM. OOpasipl KpHUCTaJUIOTUApaToB. lchelTaHWe pacTBOPOB 3JIEKTPOIUTOB H
HERJIEKTPOJIUTOB Ha TpEeAMET AMCCOIMAMU. 3aBUCHMOCTb CTEMEHM 3JIEKTPOIUTHYECKON TUCCOLMAINHN YKCYCHOM
KHCJIOTHI OT pa3daBieHusi pactBopa. I'maponus kapbuna kanpuus. ['maponan3 kapOOHATOB ILIENOYHBIX METAJUIOB U
HuTpatoB umHka win csuHua (II). Ilomyuenue mbuta. IIpocTeiinme OKHUCINTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIINU:
B3aMMOJICHCTBUE IIMHKA C COJISTHON KHCIIOTOM M XKeJie3a ¢ pacTBOpoM cyibparta meau (II). Moxens anekTponusepa.
Mojiens 37eKTPOIU3HOM BaHHBI [T TIOTYYCHUS aTFOMUHUSL.

JlaGopaTtopHble onbITHI. 7. Peakius 3aMelleHns MeIU JKeJie30M B pacTBOpPE MEIHOro Kynopoca. 8. Peakuuu,
uaymue ¢ oopa3zoBaHHEeM Ocajka, raza u BoAbl. 9. llomyueHue Kuciiopoja paszioXeHHEM MEPOKCHAA BOAOPOJA C
moMoipio okcuaa mapranma (IV) m katamaser ceiporo kaptodens. 10. [Tomydenue Bomoposa B3auMOICHCTBHEM
KHUCIIOTHI C IUHKOM. 11. Pa3znuunble ciyyan ruaposnsa Coneu.

Tema 4. BemecTBa u ux cBoiicrpa (20 u)

Memannsi. B3anMonelcTBHE METANIOB C HEMETaJIaMH (XJIOpOM, Cepoil W Kuciopoaom). BzammoneiicTBue
[IEIOYHBIX M MIEIOYHO3EMENbHBIX METAUIOB C BOJMOH. OJNEKTPOXMMHUYECKHH ps HANPSHKEHUA METaJlJIOoB.
B3aumopeiicTBue METaIIOB ¢ pacCTBOPaMHU KHUCIIOT U COJNEH. AMFOMUHOTEpMUs. B3anMoielicTBUE HATPHsI C 3TaHOJIOM
1 (EHOJIOM.

Kopposus metanios. [loasTHE 0 XMMUYECKOW U SIEKTPOXUMHUIECKON KOPPO3UH MeTauoB. CriocoObl 3aIIUThI
METAJIJIOB OT KOPPO3HH.

Hememannvl. CpaBHHUTENbHAsE XapaKTEpUCTHKA TaJOT€HOB Kak HauOoJjiee THIHWYHBIX NpeAcTaBUTENEH
HeMeTayioB. OKMCIMTENIbHBIE CBOIICTBA HEMETAUIOB (B3aUMOAEWCTBME C MeTaJUlaMH U BOJOPOZOM).
BoccranoBuTenpHbIE CBOMCTBA HEMETALIOB (B3aMMOJAEHCTBHE C Oosee 3JIeKTPOOTPHLIATEbHBIMU HEMETAUIAMU U
CJIO’KHBIMH BELIECTBAMH-OKHUCIUTEIISIMH).

Kucnomwr neopeanuueckue u opzanuueckue. Knaccupukanus KucIoT. XUMHYECKHE CBOICTBa KHCIOT:
B3aUMOJIEMCTBUE C MeETaUIaMH, OKCHAAMU METa/UIOB, T'MIPOKCHIAMHU METaJUIOB, COJSIMM, CIUpPTaMM (peaxius
stepudukannu). OcoOble CBOHCTBA a30THON M KOHLIEHTPUPOBAHHON CEPHOI KHCIIOTEHI.



Ocnosanusn Heopeanuueckue u opeanudeckue. OCHOBaHUS, WX Kiaccuukamus. XUMHUYECKHE CBOMCTBa
OCHOBaHMi: B3aMMOJEICTBUE C KHCIOTaMH, KHCIOTHBIMH OKCHIAMHU M COJSMH. PasnmojkeHume HepacTBOPHUMBIX
OCHOBaHMII.

Conu. Kitaccudukanus coneii: cpeiHue, KUCIbIe U OCHOBHBIC. XMMHUYECKUE CBOWCTBA COJICH: B3aMMOJICIHCTBYE
C KUCIIOTaMH, IeJI0YaMH, MeTaJiaMu U coisiMu. [IpencraBuTenu conell u UX 3Ha4YeHUE. XJIOPHI HATPHs, KapOoHAT
Kamplusg, ¢ocdhar Kamblus (CpeoHHE CONM); THAPOKapOOHATHI HATPHUS ©W aMMOHHS (KHCIBIE  COJIN);
ruapokcokapoonar meau (1) — manaxuT (OCHOBHAs COJIb).

KauecTBeHHbIE peakiliy Ha XJIOPU/-, Cyab(ar-, n KapOOHAT-aHHOHBI, KATHOH aMMOHHUSI, KaTHOHBI ykee3a (11)
u (11).

Tenemuueckas 636 Medncdy Klaccamu HeOpeaHUdecKux u opeanuveckux coeounenuti. Ilonsartue o
TeHETHYECKON CBSI3M M TEHETHUYECKHX psaax. [ eneruueckuil psaa meramia. ['enetndeckuil psig Hemeramna. OcobeH-
HOCTH TEHETHYECKOTO Psa B OPTaHMYECKON XUMHHL.

Jemoncrpauun. Komnexkius oOpas3uoB metamioB. BzanmoseiicTBue HaTpusi U CYpbMBI C XJIOPOM, JKejesa ¢
cepoil. ['opeHne MarHus M aJllOMHUHUSA B KHCIOpoze. B3auMmoneicTBHe IIEeI0YHO3EMETbHBIX METAJUIOB C BOJOM.
B3anMopeiicTBue HATpUsl C ATAHOJIOM, IMHKA C YKCYCHOM KHCIOTOW. AmoMuHOTepMus. B3zanMozeiictBue Meau c
KOHLICHTPUPOBAHHOM a30THOM KHUCIOTOH. Pe3ynbTraTtel KOppO3WHM METauIOB B 3aBUCHMOCTH OT YCJIOBHM ee
npotekanus. Komiekiys o0pas3oB HeMeTauioB. B3aumoieiicTBre XJIOpHOM BOABI C pacTBOPOM OpomMuaa (Moauza)
kanua. Komnekuws NpUpOIHBIX OpraHWYecKuX KHUCHOT. Pa3z0aBneHre KOHIIGHTPUPOBAHHOW CEPHOM KHCIIOTHI
BzaumopeiicTBre KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI C caXxapoM, IEJUTI0N030i U Menblo. OOpasisl MPUPOIHBIX
MUHEPAJIOB, COJCPXKAIIUX XJIOPUJ HaTpusi, kKapOoHaT Kajiblus, ¢ocdar Kaabius U ruapokcokapoonat memu (II).
OO0pa3iibl MUIIEBBIX MPOIYKTOB, COJEPIKAIIUX TUAPOKAPOOHATHI HATPUS U AMMOHMSI, UX CIIOCOOHOCTh K Pa3IoKESHUIO
npu HarpeBaHuu. [ amenne coael ykcycoMm. KauecTBeHHbBIE peakiiui Ha KATHOHBI U aHHOHBI.

JlaGopaTopHble ombIThbl. 12. VcmeiTaHume pacTBOpPOB KHCIIOT, OCHOBAaHMM W cojled wHAMKatopamu. 13.
B3aunmMopeiicTBUEe COMSIHOM KUCIOTH M 9pacTBOpa YKCYCHOM KHUCIOTHI ¢ MeTaiamu. 14. B3aummoseicTBre COMIHOM
KHCJIOTBI M PacTBOpa YKCYCHOM KHCIIOTHI ¢ OCHOBaHUSAMH. 15. B3ammopeiicTBue CONSIHON KHCIOTHI M pacTBOpa
YKCYCHOUM KUCTOTHI ¢ coysiMu. 16.IlonyueHue u cBOMCTBa HEpaCTBOPUMBIX OCHOBaHUU. 17. I'maponus XmopuaoB u
aIeTaToB MEIOYHBIX MeTaLIoB. 18. O3HaKOMIICHHE ¢ KOJUICKITMSAMH: a) METAJLIOB; 0) HEMETAIIOB; B) KHCJIOT; T)
OCHOBaHHH; 1) MUHEPAJIOB M OMOJIOTUYECKUX MAaTEPHAIOB, COJIEPKAIIIX HEKOTOPhIE COJIH.

IlpakTuyeckass padora Ne 2. PemeHne 5KCIIEpUMEHTANBHBIX 337a4 HA HACHTHU()HUKAIIMIO OPTaHUYECKHX H
HEOPraHWYECKNX COSAMHECHUH.
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