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PaGouasi mporpamma yueOHOToO mpeaMmera «XUMHs» COCTaBlIeHa Ha OCHOBe PDenepaibHOro
roCyJapCTBEHHOTO CTaHAApTa, YTBEPXKIACHHOTO TNpHUKa3zoM MuHucTepcTBa oOpa3zoBaHusi Poccuiickoit



Oenepanuu Ne 1089 ot 05.03.2004 romay; I[IpuMepHO# TporpaMMbl CpEeTHETO OOIIET0 00pa3oBaHUs 10
xuMuu (6a30BbIi ypoBeHb), yrBepskaeHHbIE MO P® ot 9 mapra 2004 roma Nel312; B ocHoBe paboueit
MporpaMMBbI JIGKHUT aBTopckas yueOHas nmporpamma O.C. [Nadbpuensaa«lIporpamma kypea xumuu it 10-11
KJ1accoB o0meo0pa3zoBarenpHbix yupexacauil. ['adbpuensa O.C. M.: [Ipoda, 2011r.u obpazoBarenpHOU
nporpammoit MbOY COIII ¢. BapBapuno cpennero obmiero oopazoBanus no npeamety «I'eorpadus.
VYuebnsiit mman MBOY COI c. BapBapuno Tamanunckoro paiiona [lenzeHckoil o0macTH MMEHH
I'epost CoBerckoro Coro3za A.M. JleMruHa OTBOJIUT ISl 0Opa30BaTEILHOTO U3YYCHHUSI YIeOHOTO MpeaMeTa

«Xumus» B 10-11 kmaccax 136 gacos, o 68 yacos (2 pa3za B Heneno) B 10 u 11 kmaccax.
IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «XUMMSD» pe3yJbrarte
u3ydyenusi xumun B 10 Ki1acce y4eHUK 10J1KeH

Ha3bIBATh BEUIECTBA 10 UX XUMHUECKUM (opMysiaM; KJIacCoB OpPraHUYECKUX BELIECTB;
(GyHKIMOHAJIbHBIE I'PYIIIBI OPraHUUECKUX BELIECTB; BUJIbl XMMUUYECKUX CBA3EH; OCHOBHBIE
MOJI0KEHUSI TEOPUU XMMUYECKOr0 CTPOEHHs OpraHuyeckux Bemects A.M.byTiepoBa; npusHaku
KJ1acCU(UKaLMKY OPraHWYeCKUX BEIIECTB; TOMOJIOIH M M30MEPBbI PA3INYHbIX KJIACCOB OPraHUYECKUX

®  BCHICCTB; MPU3HAKK U YCIOBHS OCYILECTBICHUA XUMUYECKUX PEAKLIMI; TUITBI XUMUYECKUX PEAKLIUI;
q)aKTOpI)I, BJIMAIOIIUEC HAa CKOPOCTb XUMHUYCCKUX peaKHI/If/'I; YCJIOBHA CMCHICHUA XUMHUYCCKOTI'O

® PpaBHOBECHA, obiactu MPUMCEHCHUS OTACIIBHBIX OPraHN4YCCKUX BCUICCTB, obactu IMMPaKTU4YCCKOro

¢ [IPUMCHCHUI, ITIaCTMACC, IMPOAYKTOB BaKHEHINMX XUMHUYISCKUX IMPONU3BOJCTB, 4 TAKIKEC ITPOAYKTOB

e nepepaboTKH HeTH, IPUPOHOIO ra3a U KAMEHHOTO YIS,
onpeaeasTh IPUHAIECKHOCTh BEIIECTB K ONPEAEICHHOMY KJIACCy; BaJICHTHOCTh M CTENIEHb OKUCIICHUS
XMUMHUYECKHX 3JIEMEHTOB 0 (hOpMyJiaM COEAMHEHUH; 3apsl MOHA B MOHHBIX U KOBAJIEHTHO-TIOJISIPHBIX
COEIMHEHUSIX; BUJL XUMUYECKOH CBSI3H B COCIMHEHHSX; HATMUKE BOAOPOIHBIX

e  CBs3eH MEX/1y MOJIEKYJIaMU OPraHMYECKHX BEILECTB; THIT XMMUYECKUX PEAKLIUI 110 BCEM U3BECTHBIM

® TpPH3HAKAM; OKUCIIUTEIh U BOCCTAHOBHUTEINb B OKUCIUTENIHHO-BOCCTAHOBUTEITHHBIX PEAKIIHSIX.
COCTABJISITH MOJICKYJISIPHBIC M CTPYKTYPHBIE (POPMYJIIBI OPTaHHYECKUX BEIIECTB; CXEMBI

®  pacIpeesIeHHs JIEKTPOHOB IIEPBBIX YETHIPEX MEPUOAO0B; YPABHEHHSI XUMHUECKUX PEAKIINM
Pa3IMYHBIX TUIIOB,; YPAaBHCHUA XUMHYCCKHUX pealqmﬁ, MOATBEPKAAIOIINX CBOIiCTBa OpPraHu4YCCKuX
BEIIECTB, UX T'€HETUYECKYIO CBSI3b, YPABHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI;
YPaBHEHHUS] XUMUYECKUX PEAKIHH, JIEKAIINX B OCHOBE MPOMBIIUICHHOTO MOTyYeHHs] METAHOJIa; TIJIaH
pelIeHus SKCIepUMEHTAIIBHBIX 33/1a4, pacliO3HABAHUs BEIIECTB, MPUHAIIEKAIINX K PA3TMYHBIM
KJ1accaM; OTYeT O NMPOBEACHHON MPaKTHUECKON paboTe MO MOIYUYEHHIO BEIECTB U U3YUSHHIO UX
XUMHUYECKHUX CBOMCTB;
XapaKTepu30BaTh KAYeCTBCHHBIN U KOJMUECTBEHHBIN COCTAB BEIIECTBA; XUMHUECKOE CTPOCHHUE

® OpraHNYCCKHUX BCHICCTB,; CBA3b MCKAY COCTAaBOM, CTPOCHUCM, CBOMCTBaMHU BCIICCTB U UX

® TPUMEHEHHEM; CBOMCTBA M (PM3MOIOTHYECKOE JEHCTBIE HAa OPraHW3M STUIIOBOTO CIIUPTa, OCH3MHA;

® XHMMHYECKOE 3arps3HEeHHe OKPYKAIOIIeH Cpe/ibl KaK CIIEICTBHE IIPOU3BOICTBEHHBIX MTPOIIECCOB

® HEMPaBWIHHOTO MCIOJIB30BAHMS BEIIECTB B OBITY; CITOCOOBI 3alTUTHI OKPY>KAIOIICH CPeIbl OT

3arpsi3HEHNS;

00BSACHATH CYIIIHOCTh OCHOBHBIX TIOJIOKEHUH TEOPUH XUMHUUEcKoro ctpoenus: A.M.bytneposa;

® 3aKOH COXpPaHEHHUS MacChl BELIECTB ITPU XUMHUYECKHUX PEAKIHAX; 3aBUCUMOCTb (PM3NUECKUX CBOIMCTB
BEILIECTB OT TUIIA X KPUCTAIUIMYECKON PEIIETKH; CIOCOOB 00pa30BaHMsI HOHHOM, KOBaJICHTHOM,
JIOHOPHO-AKIETITOPHOM, METAJUTMYECKOM M BOJOPOIHOM CBSA3EH; CYIIIHOCTB MPOLIECCOB OKUCIIEHHS U
BOCCTAaHOBJICHHST; PUYMHBI MHOT000pa3Hsi OPraHMYeCKUX BEIECTB; 3aBHCHMOCTH CKOPOCTH PEaKITHi
OT Pa3IMUHBIX (DAKTOPOB;
COOJTI0AaTh MpaBUIIa TEXHUKK 0€30I1aCHOCTH MPH pabOTe ¢ XMMUYECKOM TIOCYI0H, 1ab0paTOpHBIM
000pyI0OBaHMEM U XUMHUYECKUMH PEAKTUBAMH, JINYHOT'O MTOBEAECHHS B XUMUYECKOH 1TabopaTopuu,
TIOBCETHEBHOM KMU3HU TPU 00pAIIEHNH C BEMIECTBAMH, CIIOCOOCTBYIOIIMMU 3alIUTE OKPYKAIOIIECH
CPEJIBI OT 3arpsi3HEHMsI, OKa3aHUsI TTEPBOH TIOMOIIH ce0e 1 TIOCTPA/IABIIIMM OT HEYMEIIOro OOpaIieHus ¢
BEILIECTBAMY,
MPOBOIMTH OIIBITHI 110 MOJYYCHUIO, COOUPAHUIO M U3YYCHHIO CBOMCTB OPraHUYECKUX BEIIECCTB;

® HarpceBaHucC, OTCTaAUBAHUC, BBINIAPUBAHUC U (I)I/IJIBTPOBaHI/IC; NpeaACIIbHBIX U HCTIPCACIBbHBIX

¢ OpraHU4YCCKUX COCI[HHGHPI?I; HU3TOTOBJICHUC MO,Z[GJICI\/'I MOIJICKYJI BCUICCTB: MCTAH, 3TaH, allICTUJICH,

®  3TaHOJ, YKCYCHAs KUCJIOTA; BHIUKMCIICHUS: a) MOJIEKYIISIPHOM MacChl M MOJIIPHOM Macchl BEIIECTBa 110



XUMHUYECKUM (hopMyriam; 6) MacCOBOM JTOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE; B) MACCOBOM JIOJH
AJIEMEHTA B BEILIECTBE; I') KOJIMYECTBA BEIIECTBA (MACChI) IO KOJIMYECTBY BEIIECTBA (MACCE) OTHOTO U3
BEIIECTB, YUYACTBYIOIIMX B PEAKIIHH; /1) MACCHI OJJHOTO M3 TIPOIYKTOB IO MAacCe MCXO/JHOTO BEIIIECTBA,
COJIEPIKAIIIETO OIPEIETICHHYO JIOJIO TIPUMECEH; €) MacCy OIHOTO M3 IPOIYKTOB MO MAcCe pacTBopa,
COZIepKALIETO OMPEICICHHYIO MaCCOBYIO JIOJIFO OJTHOTO U3 UCXOJHBIX BEIIECTB; PACUYETHI 110
YCTaHOBJICHHIO (DOPMYJIbI OPraHMIECKOrO BEIIECTRA.

IINTAHUPYEMBDIE PE3YJIBTATDBI U3YUEHUA KYPCA XUMMUH 11 kiaace.

Yuenux oonocen snamep:

* BaXHEHIIME XUMUYECKHUE MOHATHA: BEIIECTBO, XUMHUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, aTOMHas U

MOJIEKYJISIpHAsi Macca, WOH, aJUIOTPOIUs, W30TOINbI, XUMHUUYECKAsl CBSI3b, 3JIEKTPOOTPULATENIBHOCTD,

BaJICHTHOCTb, BAaJEHTHOCTb, CTENEHb OKUCJIEHUS, MOJb, MOJISIPHAs Macca, MOJSIPHBIH O0O0BEM,

BELIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI, PACTBOPBI, SJEKTPOJIUT U HEIEKTPOIIUT,

JIEKTPOJIMTUYECKAs JUCCOLMALNSA, OKHCIUTEIb M BOCCTAHOBUTENb, OKHMCJIEHHE BOCCTAHOBJIICHHE,

TEIUIOBOU APPEKT peaKinu, CKOPOCTh XUMHUECKON PEaKIINH, KaTajan3, XHMUIECKOE pABHOBECHE;

* OCHOBHBIEC 3aKOHBl XMMMHU : COXPAHEHHUS MacChl BELIECTB, TOCTOSIHCTBA COCTaBa, MEPHUOAMUYECKHMA

3aKOH,;

* OCHOBHBIC TEOPUHM XUMHUHU: XUMUYECKOH CBS3H NMEKTPOIUTUYECKON TUCCOLUALINN;

* BaKHEWIIMEe BEIIEeCTBA U MaTepHallbl: OCHOBHBIE METAJUIbl M CIUIaBbl, CEpHAasi, COJIsAHAs, a30THasd,

KHCJIOTHI, IEI0UH, aMMHUaK, MUHEpaJbHbIE YI100pEHNUS;

Yuenux oonscen ymemo:

* Ha3bIBaTh U3yUYECHHBIE BEIIECTBA 10 «TPUBUAIBHONY HIIM MEXAYHAPOIHOW HOMEHKJIIATYpE;

* OIpEAENATh: BAJICHTHOCTb U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON CBSI3U B

COEJIMHEHUSX, 3apsil MOHA, XapaKTep Cpeibl B BOAHBIX PAaCTBOPAaX HEOPraHMYECKUX COCIUHEHMSX,

OKHCJIUTENb U BOCCTAHOBUTED;

* XapaKTepu30BaTh: IEMEHTHl MaJbIX MEPUOIOB MO uX noyoxkeHuto B [ICXD; obuiue xumMuyeckue

CBOMCTBA METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COEAMHEHUN;

* OOBACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTABA U CTPOEHUS; MPUPOLY XUMHUECKON CBA3H

(MOHHOM, KOBQJIEHTHOM, METaJUIMYECKOM), 3aBUCUMOCTh  CKOPOCTH XHMHMUYECKON peakuuu u

MOJIOKEHHSI XMMUYECKOT'O PaBHOBECHS OT PA3JIMYHBIX (PAaKTOPOB; OOBICHEHNUS XMMUYECKUX SIBICHUH,

MIPOUCXOJSIINX B IPUPOJE, OBITY U Ha IPOU3BO/ICTBE;

* BBINOJHATh XUMUYECKUI KCIIEPUMEHT 10 PACTIO3HABAHUIO BAKHEHIIINX HEOPTAaHUYECKUX BEILECTB;

* TPOBOJUTH CaMOCTOSITEIbHBIM MOMCK XMMHMUYECKON MH(POpMalUu C UCIOJIb30BAaHUEM PAa3IHUYHBIX

MCTOYHUKOB (Hay4YHO-TIONMYJISIPHBIX M3/aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUH ISl 00pabOTKH U Nepeayd XMMHUUECKOH MHPOpMaIH U

ee MPeJICTaBIEHHs B pa3InYHbIX (hopMax;

UCnOIb306aMmb NpuUOOpeménHble 3HAHUA U YMEHUA 6 HNPAKMUYECKOU OeameapbHoCmu U

NO6CEOHEGHOIL HCUHU OJIA:

* OOBSCHEHHUS] XMMHYECKHX SIBJICHH, MTPOUCXOASIINX B IPUPOJE, OBITY, HA IPOU3BO/ICTBE;

* DKOJIOTMYECKU TPAMOTHOTO MOBEJEHUS B OKPY’KAIOIIEH CpEE;

* OLIEHKH BIIMSHUS XUMHYECKOI0 3arpsi3HEHUsI OKPY KaIoUIel cpeibl Ha OpraHu3M 4elloBeKa U JApyrue
KUBBIE OpraHU3MBl;

+ Oe3omacHOro oOOpamieHUs] C TOPIOYMMH M TOKCUYHBIMU  BELIECTBaMH, J1abOPaTOPHBIM
000pyIOBaHUEM;

* MPUTOTOBJIEHHE PACTBOPOB 3a/IaHHOM KOHLIEHTPALIUU B OBITY U Ha MPOU3BOJICTBE.

* OIpeAeNcHUs] BO3MOXHOCTH IPOTEKaHWsI XMMMUYECKHUX IPEBPALIEHUI B PA3JIMUHBIX YCIOBUSAX U
OIICHKH UX IMOCJIECTBU;

» OesomacHoro oOpamieHHs C TOPIOYMMHU M TOKCHUYHBIMH  BELIeCTBaMH, J1aOOpaTOPHBIM
o0opyI0BaHUEM;

* TMPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIICHTpALMU B OBITY U Ha MPOU3BO/ICTBE;

* KPUTUYECKOM OLIEHKH JOCTOBEPHOCTH XMMHMYECKONH MHGpOpMAIMM, MOCTYMAIOUIEH M3 pa3IMYHBIX
HCTOYHUKOB.



COIEPKAHUE YYEBHOI'O TIPEIMETA «XUMMWS51», 10 KJIACC.

Bgenenue (1 1)

[Ipenmer oprannyeckord xumud. CpaBHEHHE OPraHMYECKUX COCIUHEHUH C HEOPraHWYECKHUMU
BelecTBamMu. [ IpupoHble, NCKYCCTBEHHBIE M CHHTETUYECKHE OPraHUYECKUE COSIMHEHNSI.

Tema 1

Teopusi cTpoeHNs1 OPraHUYECKHUX coeqMHeHnii(51)

BanentHocts. XuMHYeckoe CTPOEHHME KAaK MOPSIOK COEIMHEHHsI aTOMOB B MOJIEKYJE COITIACHO MX
BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHHSI TEOPUU XMMHUUYECKOI'O CTPOECHMSI OPraHMUYECKUX COEIMHEHUH.
[ToHATHE O TOMOJIOTMM M TOMOJIOTaX, M30MEPUU M H30Mepax. XuMHU4Yeckue (HopMyibl U MOJEIH
MOJIEKYJI B OpraHM4YeCKor Xumuu. JleMoHcTpayy. Mojeny MOJIeKysl TOMOJIOTOB M M30MEPOB OPraHUYECKUX
COEIMHEHNMN.

Tema 2

YrieBoaopoas U X NpupoaHbIe UCTOYHNKN(144)

[Ipuponnsiii ra3. Ankansl. [Ipupoansiii ra3 kak TormBo. [IpenmyrecTBa IpUPOAHOTO Ta3a Tepen
OpyruMu BuJamu TormBa. CocTaB MPUPOAHOIO rasa. AJIKaHbl: TOMOJIOTUYECKUH Psifl, U30MEpUs U
HOMEHKJIaTypa ajKaHOB. XMMHUYECKHE CBOMCTBA ajIKaHOB (Ha MpHMEpe MeTaHa W 3TaHa): TOpPEHUE,
3aMellleHHe, Pa3IoKEeHUe U JeruapupoBanue. [IpruMeneHne arkaHOB Ha OCHOBE CBOMCTB. A J1 K € H Bl
DTuIeH, ero nojay4yeHue (AeruApupoOBaHUEM 3TaHa U JAeTHApaTanueil aTanona). XuMHYecKue CBOMCTBA
STUJIEHA: TOPEHUE, KAaUECTBEHHbBIE peakliuK (0OecBeUrBaHie OPOMHON BOJBI U pacTBOpa MepMaHIraHaTa
Kanusl), Tujaparauus, nonuMepusauus. IlommsTuneH, ero cpolictBa M npumeHeHue. [Ipumenenue
STHJIEHa Ha OCHOBE CBOWCTB. AJIKaJaueHbl U Kaydyk. [loHsTHe 00 ankammeHax Kak yriieBOJOPOJaX C
JIBYMs IBOMTHBIMU

CBSI3AMH. XMMUYECKHE CBOMCTBa OyTaauieHa-1,3 u u3onpena: odecrBeunBanre OpOMHOI BOBI U
nojuMepu3alysl B Kaydyku. PesuHa. A 1 K U H bl. ALIETWIEH, €ro NOJIy4YeHUE MUPOJIM30M METaHa U
KapOUIHBIM criocoOoM. XHUMHYECKHE CBOWMCTBA alleTUJIeHa: ropeHue, obOeclBeUYMBaHUE OpPOMHOM
BOJIbI, IPUCOEIUHEHHUE XJIOPOBOIOpOAa U Tuaparanns. [I[pumenenue aneTuieHa Ha OCHOBE CBOMCTB.
Peakuus nomiMepusaimu BuHWIXIIOprAa. [lomiBuamixinopun u ero npuMenenue. benson. [lomydenne
OeH3o/la M3 TreKcaHa M alleTWIeHa. XUMHMUYECKHe CBOWCTBAa OeH30ja: TrOpeHHe, TajloreHHMpOBaHUE,
nutpoBanue. [lpumenenne Oen3onma Ha ocHoBe cBoiicTB. Hedtb. CoctaB u mepepaboTka HETH.
Hedrenponykrel. bensun u mnonstue o0 okrtaHoBOM uucie. JlemMoHcTpauuu. ['opeHue Merana,
STWIIEHA, aneTwieHa. OTHOIIEHHe MeTaHa, 3TUJIEHA, alleTHeHa U OeH30J1a K pacTBOpY IepMaHraHara
Kayusi 1 OpoMHOM Bojie. PaznoxkeHne kaydyka py HarpeBaHUM, UCIIBITAHNE TPOAYKTOB PA3JIOKEHUS Ha
HerpeaensHocTh. Kosnekius 00pasiioB HeTH 1 HEPTETPOTYKTOB.

NabopatopHble ombIThl. 1. OmnpeneneHue 53JIEMEHTHOIO COCTaBa OpPraHUMYECKUX COCOUHEHHUH. 2.
H3zroroBienue Mojeneil MoJIeKyn yrieBoJopo1oB. 3. OOHapyKeHHe HelpeaeIbHbIX COeTUHEHUH B
Kuakux Hedrenponykrax. 4. [lonydyenue u cBoiicTBa anetwieHa. 5. O3HaKOMIIEHHE C KOJUIEKIMEH
«HedTb 1 IPOTYKTHI €€ epepaboTKI.

Tema 3

Kucnoponconep:xaiue opranmaecKiecoeIMHeHUsi M UX NPUPOIHbIe HCTOYHUKU(194)

EavHCTBO XMMHMUYECKOM OpraHu3alni )KUBBIX OPraHU3MOB. XMMUUECKHI COCTAB KUBBIX OPTraHU3MOB.
Cruptel. [lomyuerne sTaHonma Opo>KEHHUEM TIIFOKO3bI U THApATaiiel dTuiieHa. [ uapokcumibHas rpymmna
Kak (pyHkmMoHanbHad. [IpencraBnenre o BOIOPOJHOM CBSI3H. XUMHUYECKHE CBOMCTBA ATAHOJIA: TOPEHHE,
B3aMMOJICHCTBHE C HaTpUeM, OOpa30BaHHE IMPOCTHIX U CIIOKHBIX I(PHUPOB, OKUCIEHUE B aJIbJETHI.
[IpuMeHeHne »TaHOIA HAa OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 TOCIEICTBUS U IPEIXyNpPEXkKICHUE.
[TonsTHE O IpPENENBHBIX MHOTOATOMHBIX CIIUPTaX.

I'muuepuH kak npencTaBUTENb MHOIOATOMHBIX cIUPTOB. KauecTBeHHas peakiiis Ha MHOTOaTOMHbBIE
cinuptsl. [IpuMenenne mmuepuHa.

Kamennsiit yronp. @enon. Kokcoxummuueckoe Mpou3BOACTBO U ero npoxaykius. [lomyuenuedenona
KOKCOBAaHMEM KaMEHHOro yriisi. B3anMHOe BiMSHHME aTOMOB B MOJIEKyNe (eHONa: B3aUMOACUCTBUE C
THJIPOKCUAOM HaTpusi U a30THOW Kucinoroil. Ilommkonpencamms ¢eHona ¢ (opMalbIETHAOM B
dbenonodopmansaeruanyto cMmony. [Ipumenenue GpeHoma Ha OCHOBE CBOWCTB.



Anwaeruppl. [lonyyeHne anbaeruaoB OKUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB. XUMHUYECKHE CBOWCTBA
abJETU/IOB: OKHCJIEHHUE B COOTBETCTBYIOIIYIO KHCIOTY M BOCCTAHOBIICHHE B COOTBETCTBYFOILMIA
crupt. [Ipumenenne opmarnbaeruza u areTaibieruia Ha OCHOBE CBOWCTB.

KapGonoBbie kuciotsl. [lomyderre kapOOHOBBIX KUCIOT OKHCIICHUEM aThICTHIOB. XUMUYECKHUE CBOWCTBA
YKCYCHOH KHCIIOTBI: OOIIME CBOWCTBA C HEOPTaHMYECKMMHU KHCIOTaMHU M PEAKLUS STePUPHUKAINU.
IIpuMeHeHHe YKCYCHOM KHMCIIOTBI HA OCHOBE CBOMCTB. BBICIINE KMpPHBIE KHUCJIOTBI: NAJIbLMUTHHOBAs U
CTEapUHOBAsI.

Cnoxxnble 3¢upbl 1 xupsl. [lomydenne crnoxHbix 3(QUpoB peakuuei strepudukarmu. CroxHbie 3pupsl B
pupoze, ux 3HaueHue. [Ipumenenue crnoxxHbIX A(pUpoB Ha OCHOBE CBOMCTB. JKUpPBI KaK CIOKHbBIE A(UPHL.
XUMUYECKUE CBOMCTBA JKUPOB: TUAPOIHN3 (OMBUICHUE) U THUIPUPOBAHUE KUIKHUX >KUpOB. [Iprmenenue
KUPOB Ha OCHOBE CBOMCTB. YrieBoibl. Kiaccudukamus: MoHocaxapubl (TIIOKO03a), TUcCaXapubl
(caxapo3a) u monucaxapubl (Kpaxmall U LeJUT0J03a). 3HaYeHUEe YIJIeBOJOB B *KHBOW MPHUPOJE U B
YKU3HU YEJIOBEKA.

['nroko03a — BEIIECTBO ¢ IBOWCTBEHHON (PYHKIIUEH — TbACTHIOCIHPT. XUMUYECKHAE CBOMCTBA TITFOKO3HI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTaHOBJICHHE B COpOUT, OpokeHHE (MOJOYHOKHCIOE U
criiproBoe). [IpumeHeHre rmoKo3bl Ha OCHOBE CBOMCTB. Jlucaxapuipl U mosmcaxapusbl. JlemoncTparum.
Oxucnenue crnupra B anpieruja. KaduecTBeHHas peakiysi Ha MHOroaToMHble cnupthbl. Kosuiexmus
«KameHHBIN yronb ¥ MpOAYKTHl €ro mepepaboTkuy». PacTtBopumocTh ¢deHona B BoAe MpU OOBIYHOM
TeMIeparype U npu HarpeBanuu. KauectBeHHble peakiuu Ha (eHo. Peakims «cepeOpsHOro 3epkaiay
QJIBJIETUJIOB U IIIIOKO3bl. OKUCIEHHUE albJIETHJIOB U TJIIOKO3bl B KHUCIOTHI C MOMOIIBI THAPOKCHIA
meau (II). ITomyueHue yKCycCHO-3TUIIOBOTO M YKCYCHO-H30aMUJI0BOro 3¢dupos. Komnekuus 3pupHbIx
Mmaces1. KauecTBeHHast peakiys Ha Kpaxmasl

JlaGoparopusbie onbIThL. 6. CBOICTBA ATHIIOBOTO cripTa. 7. CBolicTBa rimmepuHa. 8. CoiicTa
dopmanpaeruaa. 9. ColictBa ykcycHO# KucioThl. 10. CoiictBa xupoB. 11. CpaBHeHHE

CBOMCTB pacTBOPOB MbLIa U CTUPAJIBLHOTrO nopouika. 12. CpoiictBa rimoko3sl. 13. CBoiicTBa

Kpaxmaa.

Tema 4. A3orconep:xaiue CoOeIMHEHUSAN UX HAXO0XKIeHUe B KUBOM npupoje (94)

Awmumnsl. [Tonsatue 06 amunax. [lonydeHne apoMaTuyeckoro aMriHa — aHWJIMHA — U3 HUTPOOEH301a.
AHWIIMH KaK OpraHMYeCKOE OCHOBAHHE.

AmuHokucnoTsl. [lomyueHne aMMHOKHMCIOT U3 KapOOHOBBIX KUCJIOT M THUIPOIM30M OeNKOB. XUMHUYECKHE
CBOICTBA AMHUHOKUCIOT Kak aM(QOTEpHBIX OPraHMYECKHX COEJUHEHMH: B3aHUMOJIEHCTBUE CO
IIeJI0YaMHu, KHCIOTaMM W JApYyr ¢ JpyroM (peakuus MoJuKoHAeHcanuu). IlentuaHas cBs3p U
nonunenty sl [ IpuMeHeHne aMMHOKMCIIOT Ha OCHOBE CBOMCTB.

benku. Ilomydenne OenkoB peakiueill MOMMKOHAEHCAIMM AMUHOKUCHOT. IlepBuuHas, BTOpHYHAs u
TpPEeTUYHasl CTPYKTYpbl O€IKOoB. XMMHUYECKHUE CBOWCTBA OEJIKOB: rOpeHHe, AeHaTypauus, THAPOIU3 U
[[BETHBIE peakimy. bruoxummdeckue GyHKIMN OETKOB.

I'eneTnueckasi CBsI3b MEXIYy KJIaCCAMU OpraHWYecKHUX coeanHeHuid. HykienHoBble kuciaoThl.CHHTE3
HYKJIEMHOBBIX KHCJIOT B KJIETKE M3 HYKJIeoTHa0B. OOmmii mmaH ctpoeHus: Hykieotuaa. CpaBHEHHE
ctpoenus u ¢yakuuii PHK u JIHK. Ponp HyKJIEMHOBBIX KHCIOT B XpaHEHWH M Tieperaye
HacyefcTBeHHON nH(popMarmu. [loHsATHE 0 OMOTEXHOIOTHN 1 TEHHOW WH)KEHEPHH.

JleMoHcTpanmu. B3aumoelicTBrue ammuaka v aHMJIMHA C COJITHOM KHCIOTOM. Peakiust aHumiHac GpoMHOM
Bosoi. JlokazaTenbcTBO Hanuuusg (YHKIUMOHAJIBHBIX TPYHI B pPAacTBOpax aMHUHOKHCIOT.
PactBopenune u ocaxjaenue OeiakoB. LIBeTHble peakuuu O€IKOB: KCAHTONPOTEHMHOBAs PeaKIIus,
OuyperoBas peakuu. ['opeHne nTuubero nepa u mepcrsHoi autu. Monens mosekyssl JJTHK.
Jlabopatophsle onbIThL. 14. CBOiicTBa OENKOB.

IpakTueckast pabora Ne 1. Mnentuduxarms opraHIu4ecKuX COSTMHEHUH.

Tema S buosiornueckn akTUBHbIE OPraHuYecKue coeuHenns (94)

@®epmentbl. DepMeHTH Kak OHOJOTHUECKHE KaTamu3aTopbl OemKoBOW mpupoasl. (OcobeHHOCTH
¢dbyHKIMoHNpoBaHUs (hepMeHTOB. Ponb pepMEHTOB B JKH3HEEITEILHOCTH JKUBBIX OPraHU3MOB M HapOTHOM
XO3SVCTBE.

Buramunbl. Ilomstneo Buramnuax. HapylieHus, cBsi3aHHblE C BHUTAaMHUHAaMHU: AaBUTAMHUHO3BI,
TMIIOBUTAMUHO3bl WM TUIIEPBUTaMUHO3bl. Burammn «C» Kak MpencTaBUTENb BOJOPACTBOPHMBIX



BUTaMHMHOB 1 BUTAMHH «A» KaK MIPEICTaBUTENb )KUPOPACTBOPHMBIX BUTAMUHOB.

I'opmonsbl. IloHsiTHE O TOPMOHAX KaKk TyMOPAIBHBIX PEryJsATOpax KU3HEAEATEIBHOCTH JKUBBIX
OpraHu3MoB. VIHCYIIHH U afipeHaIMH KaK IpeCcTaBUTeNI TOpMOHOB. [IpodunakTrka caxapHoro nuadera.
JlexapctBa. JlekapcTBeHHass XMMUS: OT HATPOXMMHUH A0 XMMHOTEpanuu. AcnupuH. AHTUOMOTUKU U
nucbakTepuo3. Hapkoruueckue Bemjectsa. Hapkomanus, 0ops6a ¢ Hel 1 MpogrIIakTHKa.
HemoHcTpaiuu. PasiioxeHue nepoxkcua BoA0Opoa KaTana3oll chIporo Msica U ChIpOro KapToges.
Komnexnust CMC, conepxamux 3H3uMbL. Mcnbitanue cpensl pactBopa CMC HHIMKAaTOPHON OyMaroi.
Wmmoctpau ¢ ororpadgusiMu  KUBOTHBIX € Pa3IUYHBIME (OpMamMy aBUTaMUHO30B. Kosutekuus
BUTAaMUHHBIX TpenaparoB. McmblTaHue cpeasl pacTBOpa acKOPOMHOBOHM KHCIIOTHI MHAMKATOPHOW
Oymaroil. McmblTaHue anrteqHoro Impenapara HHCyIMHa Ha Oenok. JlomamiHss, naOoparopHas U
aBTOMOOMJIbHAS aIlTeuKa.

Tema 6/ ckyccTBeHHBbIE M CHHTeTHYecKHenommeps (9 1)

HckyccTBeHHbIe nToIMMeEpHI. 11oiydeHne HCKyCCTBEHHBIX MTOJIMMEPOB, KaK IMPOAYKTOB XUMHUYECKOU
MOTUGUKAIMH TIPUPOJHOTO TIOJIMMEPHOTO ChIPhs. VCKycCTBEHHbIE BOJIOKHA (AIeTaTHBIA IIENIK,
BHCKO3a), UX CBOWCTBA U IIPUMECHEHHE.

CI/IHTGTI/I‘-IGCKI/IG HOJII/IMepI)I. HOJ’Iy‘IeHI/Ie CUHTCTUYCCKHUX HOJIHMCpOB peaKHI/IﬂMI/I HOJII/IMCpI/IBaIII/II/I nu
nonukoHAeHcanuu. CTpyKTypa TMOJIMMEpOB: JIMHEHHAs, pa3BETBICHHAas W MPOCTPAHCTBEHHAs.
Hpe[[CTaBI/ITeJII/I CUHTCTHUYCCKHUX IIJIacTMaccC: IIOJIMDTUIICH HU3KOI'O M  BbICOKOI'O JaBJICHUA,
HOJII/IHpOHI/IJIeH nu HOJII/IBI/IHI/IJIXJIOpI/III. CI/IHTGTI/ILIGCKI/IC BOJIOKHA: JIaBCaH, H]/I'I'pOH nu Ka.HPOH
Hemonctpannu. Kosuieknus mnactmMace M uM3fenuid U3 HHUX. KOJUIEKIMHM HCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH M M3JIeJUH U3 HUX. Pacro3HaBaHre BOJOKOH O OTHOIICHHUIO K HarpEBaHHIO
1 XMMHYECKUM PEaKTHBaM.

Jlaboparopubie onbIThL. 15. O3HaKOMIIEHHE C 00pa3aMH IJIACTMACC, BOJIOKOH M Kay4yKOB.

[TpakTrueckas padora Ne 2. PacniozHaBaHHe I1acTMace U BOJIOKOH.

IloaBenenue uToros-2 yaca.

TemaTu4yeckoe nIaHnpoBaHue y4eOHOro mnpeamera «Xumus», 10 kaacc.

Ne | Tema ypoka KoJu1-Bo yacoB

1 | Beeoenue. 1

2 | I'nasa 1. Cmpoenue opzanuyueckux coeOuHeHuil. &)

3 | I'nasa 2. Y2nee000poovt u ux npupooHvle uCHOYHUKU. 14

4 | I'nasa 3. Kucnopodocooepicauue coeounenusi. 19

5 | I'nasa 4. A3omocodeprcawiue coeounenus. 9

6 | I'nasa 5. Buonozuuecku akmugHnbvle cOeOUHEHU) 9

7 | I'nasa 6. CunmemuuecKue u UCKyCCHmEeHHble NOoAUMEDDL. 9
IloaBeneHne UTOTOB. 2

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA « XUMHH» B 11 KJIACCE.



Tema 1. Ctpoenue atoma u nepuoanyeckuii 3axon .. Menaesneena (74.)

Cmpoenue amoma. AToMcnoxHas 4yacTuma. Sapo aroma: MpPOTOHBI U HEWTPOHBI.
M30TONBL. DIEKTPOHBL. DIEKTPOHHAss 000J104Ka. DHEpPreTHUecKuil ypoBeHb. Opbutamu: S u p, d-
opboumanu. Pacnpenernenue 3JEKTPOHOB MO YHEPIETHUYECKUM YPOBHIM H OPOUTAISAM. DJICKTPOHHBIC
KOH(UTYpaliii aTOMOB XUMHUYECKHX D3JIEMCHTOB. BalleHTHbIE BO3MOXKHOCTH aTOMOB XUMHYECKHX
3JIEMEHTOB.

Ilepuoouueckuii 3akon u cmpoerue amoma. COBPEeMEHHOE MOHATHE XHMHUYECKOTO 3IIEMEHTA.
CoBpemenHas (opMynHpOBKa MEPUOAMYECKOro 3akoHa. [IpuuMHAa NEpUOAMYHOCTH B W3MEHEHUU
CBOMCTB XHMHMYECKHUX JJIeMEHTOB. (COOEHHOCTH 3allOJIHEHUS DJHEPreTUYEeCKHMX YpPOBHEH B
AJIEKTPOHHBIX 000JIOYKAX aTOMOB IEPEXOTHBIX TIEMEHTOB. DICKTPOHHBIE CEMEHUCTBA JIEMEHTOB: S- U
p-onemenmst; d- u f-onemenmer.

Omxkpoimue /[ U. Menoeneesvim Ilepuoouueckoco saxona. BaxHeillve MOHATUS XUMHH: aTOM,
OTHOCHUTEJIbHAsL aTOMHas U MoJjekyisipHas maccbl. Otkpsitue 1. 1. Menneneesbim Ilepuoauueckoro
3akoHa. [lepuoanueckuii 3akon B hopmynupoBke /. 1. Meneneesa.

Ilepuoouueckas cucmema /[. U. Menoeneesa. llepunonnueckas cucrema J[. 1. MenneneeBa kak
rpaduyeckoe OTOOpakeHHE TMEePUOJUYECKOro 3aKoHa. Pa3nuuyHble BapuaHTBl [EPHOJUYECKON
cucteMsl. [lepuoas! u rpynmel. 3HaYeHUE NEPUOINYECKOTO 3aKOHA U IEPUOJUUECKON CUCTEMBI.

Jemonctpauuu. Pazmmunsie popmel [lepuoanueckoii cucremsr Jl. 1. Menneneesa.

Tema 2. CtpoeHue BemecTBa (16 u.)

Kosanenmnasa xumuueckasn céazw. IloHstre o koBajeHTHON cBsi3u. OOmIas 3JIEKTPOHHAS Mapa.
KpatHocTh KOBaneHTHOM CBSI3U. DIEKTPOOTPUIIATEILHOCTh. KOBasieHTHAs! MOJsipHas ¥ KOBAJICHTHAs
HemnoJisIpHas XuMmudeckue cBsizh. OOMEHHBIM W JIOHOPHO-aKIENITOPHBI MEXaHH3MbI OO0Pa30BAHHS
KOBaJICHTHOM CBsI3U. BeliecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa JJisl BEIIECTB MOJIEKYJISIPHOTO CTPOECHHUSI.

Honnas xumuueckas céa3b. Katnonsl 1 aHnoHbI. VIoHHas cBsI3b U ee cBoiicTBa. MloHHAs CBS3b Kak
KpalHMU cillydall KOBAJICHTHOM ITOJISIPHOM CBSA3H.

Memannuueckasn xumuueckas ceazv. O0mue puzndeckre cBorcTra MeTaioB. CIiiaBhl.

Booopoonas xumuueckasn cenzv. BomopomHas cBsi3b Kak OCOOBIH CiIydail MEXMOIJIEKYISIPHOTO
B3anMO/IeiicTBUS. MexaHu3M ee 00pa3oBaHus U BIMSIHUE HA CBOMCTBA BEUIECTB (HA IPUMEPE BOJIBI).

Aepecamuvie cocmosanus eewjecmea. I'a3bl. 3akoH ABoraapo Uil ra3oB. MousspHbIE 00beM
ra3o00pa3HbIX BewecTB (Mpu H. y.). Kuakoctu.

Tunvr kpucmaniuueckux pewemox. Kpucraminueckas pemerka. VoOHHbIE, MeTasInyecKue,
aTOMHBIE U MOJIEKYJISIPHBIE KPUCTAJNIMYECKUE pelIeTKu. AJioTponusi. AMop¢HBIE BEellecTBa.

Yucmole sewecmea u cmecu. CMECH M XMMHUYECKHUE COCAMHEHHUS. | OMOT€HHbBIE U IeTepOTreHHbIE
cmecu. MaccoBasi U1 o0ObeMHasl J10JIM KOMIIOHEHTOB B cMmecu. MaccoBasi nonsi npumeceil. Pemienue
3a/1a4 Ha MacCOBYIO JOJIO MPUMECEH.

Hucnepcnvie cucmemul. Tlonstue aucnepcHoi cuctemsbl. JlucnepcHas ¢asza M JUCTIEPCUOHHAsS
cpena. Kiaccudukanus TucnepcHbIX CUCTEM.

JdemoncTpauuu. Moniens KpUCTaUIMUECKONW pemieTku xJjopunaa Hatpus. OOpasibsl MUHEPAIOB ¢
MOHHOM KpUCTAJUIMUYECKOW PpEIIeTKOW: KalblUTa, raiauTta. Mojaenu KpUCTALIMYECKUX PEHIeTOK
«Ccyxoro Jnpaa» (WM oaa), anmasa, rpaduta (Miau kBapia). Moaenb MOIsIpHOTO oObema razoB. Tpu
arperaTHBIX COCTOSTHUS BOJIBI.

JlaGoparopHubie onbIThl. 1. OmnpeneneHne CBOMCTB HEKOTOPBIX BEHIECTB HAa OCHOBE THIMA
KpUCTAJUITMYECKON pemeTku. 2. O3HaKOMIIEHHE ¢ KOJUIEKIMEH MOJMMEpOB, IJIACTMACC M BOJIOKOH U
m3aenuid u3 HuX. 3. JKecTKocTh BOABI. YcTpaHeHUE 3KECTKOCTH BoAbl. 4. (O3HAaKOMIIEHHE C
MUHEPATbHBIMU BoAaMHu. 5. O3HaKOMJIEHUE C JUCTIEPCHBIMUA CUCTEMAaMH.

Tema 3. Xumnueckue peaxkuuu (16 4.)



Knaccugpurayua xumuueckux peaxyuu. Peaxuuu, uaymue 0e3 HM3MEHEHHs] COCTaBa BEILECTB.
Krnaccudukanus mo 4YucIy W COCTaBY peardpyroluxX BEHISCTB W IMPOJIYKTOB peakiuu. Peakuuu
pa3JoXKEHUsl, COCOUHEHUS, 3aMelleHuss W oOMeHa B HEOpPraHW4YecKoW XuMmuu. Peakmun
MPUCOCANHEHUS, OTIICIUICHHs, 3aMEIIeHUs M HM30MEpHU3allMd B OpraHuyeckoil xumuu. Peakuuu
MOJIMMEPU3AIMH KaK YaCTHBIN ciyyail peakuii MpUCcOeAMHEHHUS.

Tennosoti 2¢hghexm xumuyeckux peakyuii. IK30- ¥ SJHIAOTCPMUICCKHIE pEaKIUU. TEepPMOXUMHUYECKUE
ypaBHeHUs. PacueT KonuuecTBa TEIIOTHI 110 TEPMOXUMUYECKUM YPAaBHEHUSM.

Cropocmb xumuyeckux peaxyuti. [IoHATHE O CKOPOCTHM XMMHUYECKUX pPEaKIMil, aHAIUTUYECKOE
BbIpaKEHHE. 3aBUCUMOCTh CKOPOCTH PEaKLMU OT KOHIEHTpALUH, IaBJICHUS, TEMIIEPaTyphl, MPUPOIbI
pearupyromux BeecTB, IIOMAAN X COMPUKOCHOBEHUS. 3aKOH JICUCTBYIOIINX Macc.

Kamanusz. Karammszaropsl. Karaims. [Ipumepsl kKaTaIMTHYECKUX MPOLIECCOB B MPOMBIIIJIEHHOCTH,
TexHHuKe, ObiTy. depMeHTHI M UX OTIMYUS OT HEOPraHMYECKUX KaTanuzatopoB. [Ipumenenue
KaTajan3aTopoB U PepMEHTOB.

Xumuueckoe pasnosecue. OOpaTUMble M HEOOpaTHMbBIE PEAKIIMU. XUMHYECKOE PABHOBECHE H
CHOCOOBI €r0 CMEIIEHHS Ha IPUMepPe MOTy4YeHUsI aMMHaKa.

Oxucaumenvro-eoccmanogumenvhvle npoyeccvl. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
Oxkuciurens © BoccTaHoBUTENb. OKHUCIeHHE © BoccTaHoBieHHE. COCTaBJICHHE YypaBHEHHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOI0M 3JIEKTPOHHOTO OanaHca.

Obwue ceoticméa memannog. XUMHUYECKAE CBOHCTBA METAUIOB KaK BOCCTAHOBHUTEJCH.
B3aumogeiicTBue MeTa)uioB ¢ HEMETaJUlaMH, BOJOM, KHUCIOTaMH U  PAcTBOpaMU  COJIeH.
MetannotepMus.

Kopposuss memannos xak OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIN Tporecc. CrmocoObl 3aluTh
METAJIJIOB OT KOPPO3HH.

Obwue ceoticmea Hememannog. XUMUYECKHE CBONCTBA HEMETaNIOB KaK OKHUCIHUTENEH.
B3aumogeiicTBue ¢ meTtamiamMu, BOJOPOJIOM U ApyruMu HemeTauiamu. CBOMCTBAa HEMETAUIOB Kak
BOCCTaHOBHUTENEH. B3auMonelcTBrEe ¢ MPOCTHIMU M CIIOKHBIMHU BelleCTBaMH-OKHCIUTENIMHA. OO0rast
XapaKTEPUCTHKA TaJOre€HOB.

Onekmponuz. O61mKe cnocoObl MOJYyYEeHUs METANIOB M HEMETAJUIOB. DJEKTPOJIU3 PacTBOPOB U
pacIuiaBoB 3JIEKTPOIUTOB HA MIPUMEPE XJIOpPUAA HATPUA. DIEKTPOJIUTHUECKOE MOJIYYEHUE ATTFOMUHUSL.
[IpakTrueckoe 3HaUEHHE PIEKTPOIN3a. | abBaHOIIIACTHKA U TAIbBAHOCTETHS.

3axnouenue. IlepcrieKTUBBI Pa3BUTHS XUMHUYECKOM HAYKU U XUMHUYECKOTO MTPOU3BOACTBA. XUMUS
¥ TIpo0JieMa OXpaHbl OKPY>KaIoIIEH CpeIbl.

JdemMoHcTpanuu. DK30TEPMHUYECKHE M DHAOTEPMHYECKHE XHUMHYECKHE pEaKIuu. TerioBbie
SIBJICHUS TIPH PACTBOPEHUHU CEPHOM KUCIOTHI U AMMHAYHON CETTUTPHI. 3aBUCHUMOCTh CKOPOCTH PEAKIINU
OT TPUPOABl BEIIECTB HAa MNPHUMEPE B3aMMOJEHUCTBUSI PACTBOPOB PA3IMUYHBIX KHUCIOT OJMHAKOBOM
KOHIIEHTPAIllMU C OJAMHAKOBBHIMU KyCOUYKaMHu (TpaHyliaMu) IIMHKAa U OJMHAKOBBIX KYCOYKOB Pa3HBIX
MeTaJJIOB (MarHus, LIMHKa, jKeJe3a) ¢ pacTBOPOM COJISTHOM KHUCIOThI. B3ammoneicTBue pacTBOpOB
CEpPHOU KHCIOTBI C pacTBOpaMH THOCYJb(aTa HATPUS PA3TUIHONW KOHIIEHTPAIIUU W TEMIIepPaTyphl.
Mopens kunsimero cios. Pa3nokeHue mepokcuaa BOAOPOJAa € TOMOIIBI0 HEOPraHUYECKUX
karanu3atopoB (FeCly, KI) u mnpupomgHslx OOBEKTOB, cOAepXkalluxX Karana3dy (ChIpoe MsCo,
kaprodens). [IpocTeiimme OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU: B3aUMOJCHCTBHE ITMHKA C
COJITHOM KHCIOTOM U keme3a ¢ cyiabdarom wMemu (II). Momens »snextponmzepa. Mogenb
ANEKTPOJIM3HON BAaHHBI JUIS TTOJTYUEHUS AITFOMUHUSL.

JlabopaTopuble omnbIThl. 13. IlonydeHue kuciopoia pas3ioKEHHEM IMEPOKCHAA BOAOPOJA C
MOMOINBIO JTMOKCHJIa MapraHila W KaTajasbl cbiporo kaprodens. 14. Peakmus 3amemnieHus menau
xene3oM B pactBope cynbdarta meau (II). 15. TMomydyenue Bomoposa B3aMMOAECHCTBHEM KHUCIOTHI C
muHKOM. 16. O3HakoMIIEHHE ¢ KOJUIEKIMER MeTawIoB. 17. O3HakoMIIEHHE C KOIEKIINEH HEMETAIIOB.



IIpaktuyeckne padorbl. 1. [lomyuenue, coOupanwe | pacrmo3HaBaHuWe ra3zoB. 2. PemeHue
OKCIICPUMCHTAJIbHBIX 3aJla4 Ha I/II[GHTI/ICI)I/IKaI_II/IIO HCOPTraHNYCCKUX U OPraHNuvYCCKUX COGIIPIHGHPIﬁ.

Tema 3. BemecTBa u UX CBOICTBA. JJIEKTPOJUTHYECKAS qUcconuanus (27 4.)

Pacmeopvi. PacTBOopbl Kak TOMOIE€HHBIE CHCTEMBI, COCTOAILIME W3 4YacCTULl pPaCTBOPHUTEI,
pPacTBOPEHHOI0 BELIECTBA M NPOJYKTOB HX B3auMOJCHCTBUA. MaccoBass J0Jii pacTBOPEHHOTO
BeIlECTBA. THIIBI PACTBOPOB.

Teopusi  snexmporumuveckou  ouccoyuayuu. DIEKTPOIUTHI W  HEAIEKTPOIUThL.. CTeneHb
aneKkTponuTudecko  auccouuanuu.  CuibHble U ciaOble  SJEKTPOJIUTHL.  YpaBHEHUs
3NEKTPOJUTUYECKON AUCCOLUALINH.

Kucnomer B cBETE TEOPHUH INEKTPONUTHYCCKON qucconuanuu. OOmme CBONCTBAa HEOPTaHUIECKIX
Y OPraHUYECKUX KUCIIOT. Y CIIOBUS TEUEHUS PEAKLUI MEXKY MIEKTPOJIUTAMU 10 KOHIIA.

OcHogaHus B CBETE TEOPUU DIIEKTPOIUTHYECKON AMCCOIUAINM, UX KiIaccuUKaus U oO0Iue
CBOMCTBA.

Conu B CBETE TEOPUU IIEKTPOIUTHUYECKON TUCCOIUAIINY, UX Kiaccu(uKanus u oOIIue CBOMCTBA.
DNEeKTPOXUMUYECKUN PsJl HANpsHKEHUH METaNIOB M €r0 HMCIOJIb30BAaHUE JUISl XapaKTePUCTUKHU
BOCCTAHOBUTEJIBHBIX CBOWCTB METAJIJIOB.

T'uoponus. Cnyyam rugponusa coneid. Peaknus cpenst (pH) B pacTBopax THIPOIU3YIOIIUXCS
COJIEH.

JemoncTpanuu. lcnbiTaHue pacTBOPOB 3JEKTPOJUTOB M HEDJIEKTPOJIUTOB HA IpeIMET
JUCCOLMAMU. 3aBUCUMOCTh CTENEHH 3JIEKTPOJUTUYECKOM [HUCCOLMALMU YKCYCHOM KHUCIOTBI OT
pa3bamienus pactBopa. [Ipumepsl peakiiuii HOHHOTO 0OMeHa, UAYIIMX C 00pa3oBaHUEM OCaJKa, rasza
WM BOJABl. XUMHYECKHE CBOWCTBAa KHCIOT: B3aMMOJICUCTBHE C MeETaUlaMH, OCHOBHBIMU U
aM(OTEepHBIMH OKCHJAMH, OCHOBaHUSIMH (IeJI0OYaMH U HEPACTBOPUMBIMH B BOJIE), COJISIMH.
B3anmoneicTsrue a30THON KUCIOTBI C MEJIBIO.

JlaGopaTopHbie onbIThl. 6. O3HakoMJeHUE ¢ Koyuiekuuer kucnoT. 7. [lomyueHue u cBoOiCTBa
HEpPACTBOPUMBIX OCHOBaHMM. 8. O3HaKOMJIEHHE C KOJUIEKIIMeW ocHoBaHMi. 9. O3HaKoMJIeHHE C
KOJUIEKIIMEeW MUHepaioB, coaepxammux conu. 10. McnblTanue pacTBOpOB KUCIOT, OCHOBaHUM U cosieit
uHaukaropamu. 11. Pasnuunble ciayuyam rujponusa coseid. 12. I'maponu3 XJIopuaoB M aneTaToB
LIEJIOYHBIX METAJUIOB.

IloaBenenue uroros -2 yaca.

TemaTu4yeckoe nIaHnpoBaHue y4eOHOro mnpeamera «Xumus», 11 kaacc.

Ne Tema KonnuecTtso B ToM gncie
4acoB Kontponbnbie [IpakTnueckue u
paboThI nabopaTopHbIle paboThI
1 | Tlepuoanueckuii 3aKoH U 7

CTPOCHUE aTOMa

2 Crpoenue BeriecTna 16 1 5
3 XHUMHUYECKUE PEAKIIUH. 16 1 6
4 | BemecTBa ¥ X CBOIICTBA. 27 1 6
DIEeKTPOTUTHYECKAS
JIVICCOTIHAIIUS
&) HTorosoe noBTOpEHNE 2 1

Hroro 34 4 17




