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MHNOACHUTEJIBHASA 3AIIUCKA
Craryc 10KymMeHTa

Pabouas mnporpamma mno ydeOHOMy mnpeamery «Xumus» 9 Kigacc cocTaBlieHa
B COOTBETCTBUH C TpeOOBAaHUSAMHU (efepabHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO
cTaHzapTa oduiero ooOpa3oBaHus, MPUMEPHOU MPOrpaMMOil cpeaHero (IOJHOro) o0Lero
00pa3oBaHUs 1O XUMHUH, YI€OHHUKOM JIJIsi 00111€00pa30BaTeIbHBIX YU€OHbBIX 3aBEICHUI
O.C.T'abpuensn, OctpoymoB N.I'., CmankoB C.A. «Xumusa» 9 kmacc. M.: [Ipocsemenue,
2020r.
Pabouas nporpamma no xumuu ais 9 kiacca cOCTaBlI€Ha Ha OCHOBE
CIIEIYIOIIUX JTOKYMEHTOB:
e Oenepa’bHBII KOMIIOHEHT [ 0cy1apCcTBEHHOTO CTaH apTa 001Iero
00pa3oBaHus, YTBEP)KICHHBIA MPHUKa30M MHHHUCTEPCTBOM OOpa30BaHHS
Poccuu ot 5 mapta 2004 r. Ne 1089;
e [IpUMEpHas Mporpamma, Co3JlaHHas Ha OCHOBE (eepaIbHOI0 KOMIIOHEHTA
['ocynapcTBeHHOTr0 cTanaapTa oliero 0opa3oBaHus;
e y4yeOHBIi Tu1aH 001eo0pa3oBaTeNbHbIX yupexaeHuii Poccuiickoit denepannmy,
e oOpasosarenbHas nporpamma ['bOY I'mmuazuu Ne 227;
e yyeOHsblii iad 'BOY I'mmuazum Ne 227 Ha Tekymuil yueOHbIi rof.

Pabouas nporpamma siBisieTcst 4acTbio oOpazoBarenbHoi mporpammbsl [ BOY I'mmuazum Ne227.
OO01masi XapakTepuCTHKA Kypca

Pabouas mporpamma  paspaborana Ha ocHoBe mporpammbl  O.C. T'abpuensHa,
cooTBeTcTByromel denepanbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHJgapTa OOIero
oOpa3oBaHus U JonylieHHOW MuHucTepcTBoM oOpa3zoBaHus U Hayku Poccuiickoit denepanuu.
(Tabpuenssu  O.C. Ilporpamma kypca xumuu s 8-11 kmaccoB 001eo0pa3oBaTeNbHbBIX
yupexaenuit /O.C. I'abpuensH. — 2-¢ u3z.,crepeotuni— M.: JIpoda, 2015 rox).

Beck Teopernueckuii MaTepuan Kypca XMMHUHU JJI1 OCHOBHOM IIKOJIBI pacCMaTpUBaeTCs Ha
NepBOM rojly 00y4eHus B 8 Kiracce, 9To MO3BOJISIET 00yJaroImuMcsT 0osiee 0CO3HAHHO U TITyOOKO
U3Y4UTh (HaKTHUECKHI MaTepuai - XMMHIO 3JIEMEHTOB U WX coeAnHeHuid B 9 kmacce. Hapsay c
3THM Tako€ TOCTPOCHHE MPOTPaMMbl AT BO3MOXKHOCTH  Pa3BHBATh  IOJyYCHHBIC
NEpPBOHAYAJILHO TEOPETUYECKHE CBElEeHUs Ha OoraroM (akTHYeCKOM Marepuaie XUMHU
AIIEMEHTOB. B pe3ynbpTare BRIMTPHIBAIOT COCTABIISIIOIINE Kypca: U TEOpus, 1 (paKThI.

[TporpamMa mocTpoeHa € Y4YeTOM peaju3all MEXIIPEIMETHBIX CBs3€ C KypcoM
¢u3ukn 7 Kjacca, I/Ie M3YYAlOTCS OCHOBHBIE CBEICHHUS O CTPOCHUH MOJIEKYNI M aTOMOB, H
O6uonorun 6-9 kiaccoB, rie JaeTcd 3HAKOMCTBO C XMMHUYECKON OpraHu3aledl KIeTKH U
npoleccamy 0OMeHa BEIlecTB.

B conepxanun xypca 9 kiacca BHayajie 00OOIIEHHO PacKpbITHI CBEIEHUS O CBOMCTBAx
KJIACCOB BEIECTB — METAJIOB M HEMETAJIJIOB, a 3aTeM MOJIPOOHO OCBEIIEHBI CBOMCTBA IIEIOYHBIX
U LIEJIOYHO3EMENbHBIX METAJIJIOB U TanoreHoB. Hapsay ¢ 3TUM B Kypce pacKpbIBalOTCS TaKKe U
CBOWCTBA OT/IEBHBIX BAXXHBIX B HAPOTHOXO3SIMCTBEHHOM OTHOIICHHWU BEIIECTB. 3aKaHUMBACTCS
KypC, KpaTKMM 3HAaKOMCTBOM C OpPTaHUYECKHMMH COEIMHEHHSIMM, B OCHOBE OTOOpa KOTOPBIX
JSKUT WIesl TEHETHYECKOTO pAa3BUTHS OPraHWYECKWX BEIIECTB OT YIJIEBOJOPONIOB [0
ouonoarmepos (OEIKOB U yIIIEBOJIOB).

3HaYNTEIHLHOE MECTO B COJIEPIKAaHUM Kypca OTBOJMTCS XUMHUECKOMY 3KCTIepUMEHTy. OH
OTKPBIBAET BO3MOXHOCTh (POPMHUPOBATH y OOYyJarOIIUXCS yMEHHUS paboTaTh ¢ XMMUYECKMMU
BEIIECTBAMH, BBHITONHATH MPOCTHIE XUMHYECKHUE OMNBITHI, YYUT HIKOJHFHHUKOB O€30MacHOMY W
HKOJIOTUYECKU TPAMOTHOMY OOpAIllEHUIO C BellecTBaMH B OBITY W Ha Hpou3BojcTBe. Pabouas
mporpaMMma IpeycMaTpuBaeT MpoBeeHHe 6 MpakTHYecKuX padoT, 17 1abopaToOpHBIX OIBITOB.
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[IpakTryeckrue pabOTHI CTPYIIUPOBAHBI B OJOKH — XMMUYECKHE TPAKTHKYMBI, KOTOpPBIE CITy>KaT
HE TOJIbKO CPEJICTBOM 3aKPCIUICHUS YMEHHU W HABBIKOB, HO TAaKKe M CPEJCTBOM KOHTPOJIS 3a
Ka4eCTBOM UX C(HOPMHUPOBAHHOCTH.

Pabouas nmporpamma paccuntana Ha 68 dacoB, 2 yaca B HEJIENIO U peaTu3yeTcs: Ha
06a30BOM ypOBHE.

esn 00y4yeHus:

e VYcBoeHHE BaKHEHIIMX 3HAHUI 00 OCHOBHBIX MOHSTHUSIX U 3aKOHAX XUMUU;
XUMHUYECKOW CUMBOJIMKH.

e OsiajgeHue yMEHUAMH HAOMIOJaTh XUMHUYECKHUE  SIBICHUS, IPOBOJIUTH
XUMHUYECKHUH SKCIIEPUMEHT, IPOU3BOIUTH pPAcCUeThl HAa OCHOBE XHUMHUYECKUX
dbopMyT BEIIECTB W ypaBHCHHUH PEaKIUH.

e Pa3BuTue MO3HABATENbHBIX MHTEPECOB M HMHTEIUIEKTYAIbHBIX CIOCOOHOCTEH B
[IPOLIECCE  IPOBEIEHHUSI  XHMHMYECKOIO  JKCIEPUMEHTA, CAMOCTOSATEIBLHOIO
npuoOpeTeHus: 3HaHUI B COOTBETCTBUU C BOSHUKAIOIIUMU MOTPEOHOCTSIMH.

e Bocnuranue OTHOLIEHUS K XUMUHU KaK K OJHOMY M3 ()yHJIaMEHTaJIbHbBIX
KOMIIOHEHTOB €CTECTBO3HAHMSI U AJIEMEHTY 00I11€YeJI0BEYECKON KYIbTYpBHI.

e [lpuMeHeHHE MOJIYYEHHBIX 3HAHUN U yMEHUH U1l 0€30IacHOr0 MCIOJIb30BaHUS
BEIIIECTB 1 MAaTepUAJIOB B OBITY, CETCKOM X035HCTBE U Ha IPOU3BOJICTBE, PEIICHUE
IPAKTUYECKUX 337ad B IIOBCEJIHEBHOM IKU3HHU, NPEIYNPEKICHUE SBICHUI,
HaHOCSIUX BpPEJl 3I0POBBIO YEIOBEKA U OKPYXKAIOIIEH cpene.

3agauu o0yueHus:

o CDOpMI/IpOBaTI) YMCHHA Ha6J'IIOI[aTI) XUMHUYCCKUEC SIBJICHUA, IMPpOBOAUTH
XUMHUYECKUH OKCIICPUMCHT, HNPOBOJAUTHL paCdYCTbl HAa OCHOBC XHMHUUYCCKHUX
GopMyn BemIeCTB M ypaBHEHHH XMMHUYECKHX PEaKLIUH;

e Pa3BuBaTh MO3HABATENbHBIC WHTEPECHI M MHTEIUIEKTyaJIbHBIE CIOCOOHOCTH B
nporecce TPOBENEHHS  XMMHUYECKOTO  AKCIEPUMEHTa,  CaMOCTOSTEIBHOTO
NpUOOpETeHUs] 3HAHMKH B COOTBETCTBUM C BO3HUKAIOIIUMH IKH3HEHHBIMH
MOTPEOHOCTSIMU;

e BocmmuTeBaTh OTHONIICHUS K XHMMHUHM KaK K OOAHOMY U3 Q)YHHaMeHTaHBHBIX
KOMITOHEHTOB €CTECTBO3HAHUS M 3JIEMEHTY 00Ie4eIOBEYECKON KYIbTYpHI;

e VY4yuTh TNPUMEHATH TOJIYYEHHbIE 3HAHUS U yMEHUs Juid Oe30IacHOro
HCIIOJIb30BaHHMA BCIICCTB W MATCpHUAJIOB B 6BITy, CEeTbCKOM XO3SCTBE W Ha
NPOM3BOJICTBE, pEIIEHUS MPAKTUYECKHX 3ajJad B IIOBCEJHEBHON O KM3HH,
NPEAYNPEKACHUA  SBJICHUW, HAHOCAIIMX BpEI 3J0POBBI0 YEJIOBEKA U
OKpYKalollen cpese.

Hcenoasdyemsbrii YMK

Pabouast mporpamma mnpenmonaraer wucnois3oBanue YMK B cocraBe: y4ueOHHK
O.C.I'abpuensa, OctpoymoB U.T'., CnagkoB C.A. «Xumus 9 xkmaccy», KOTOPBIA COCTaBIsET
€AUHYI0 JIMHUI0 Y4eOHUKOB, COOTBETCTBYET (pefiepalbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO
0o0pa30oBaTeNIbHOTO  CTaHAapTa ©0a30BOr0 YpPOBHSI M peaju3yeT aBTOPCKYI MpOrpaMMmy
O.C.I'abpuensna.

Xumus. 9 knacce: yaeonuk / O.C. I'abpuensiH. — 2-e u3 ., crepeoturl. — M.: [IpocBermienmue,
2020. — 224, [1] c.: wun. (PekomeHmoBaHO MUHHCTEPCTBOM O00pa3oBaHUS ¥  HAYKH
Poccuiickoit @eneparun).



MecTo u poJsib Kypca B yueOHOM miiane OY.

denepanbHblii  y4eOHBIM IUTAaH Uil OOpa3oBaTENbHBIX ydpexkaeHud Poccuiickoi
®Deneparyu OTBOAUT B 9 Kitacce 68 yacoB, U3 pacyera 2 y4eOHBIX 4aca B HEJCIIO.
Pabouas nporpamma paccuntana Ha 34 yaeOHbBIC HEJICIH.

HN3meHeHnusi, BHeCeHHbIE B IPUMEPHYIO IPOrpamMMy - HeT.

e Hcnoab3yemble TeXHOJIOTHH M (POPMbI OPTaHU3ALUM 00YUeHHUSsI
ypoBHeBas audpepeHmanus;

e 1pobiemMHOe 00yYeHue;

¢ uHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH;
3JI0pOBbECOEPETAIONINE TEXHOJIOTUH;

® KOJUIGKTUBHBIH cmoco0 o0ydeHus (paboTa B rpymmax IOCTOSHHOTO U
CMEHHOTO COCTaBa);

® [IPOEKTHAas TEXHOJIOTHUS;

®  HCCIICZIOBATEIbLCKAs ICATEIBHOCTD

e  Buabl 1 popMBI NPOMEKYTOYHOI0, UTOIOBOI'0 KOHTPOJISA
TECTUPOBAHUE;

® YCTHBIC OTBCTHI,

e TeMaTH4ecKue COOOIICHHUS,
CaMOCTOSITeNIbHbBIE PAOOTHI,

® KOHTPOJIbHBIC U IPAKTHYECKUE PAOOTHI,

® TECThI,

e 3auéTHO-0000IIa0IIMe YPOKH 3allUTa MPOeKTa ¢ ucnoiabzoBanuem UKT.



COIJEPKAHHUE YYEBHOI'O KYPCA

Paznen nporpammsl

TpeOoBaHNsi K YPOBHIO MOATOTOBKHU 00Y4AKOIIHXCH

(3J1eMeHTHhI COiepPKaAHMS) IIpeameTHbIC MeranpeameTHble JInuHocTHBIC
IloBTOpEeHuUe u 00001IeHNE Xapaxkmepuzosamw okcupl, | 1) onpedenenue nenei 1) ocosnanue cBOEH 3THUYECKOM
cBeJeHHIl o Kypcy 8 kiacca THJIPOKCHUBI (ocHOBaHUs, | COOCTBEHHOTO 00Yy4EHUS, IPUHAAJICKHOCTH, 3HAHNE
B u) amQoTepHbIe THJIPOKCHUBI, | TIOCTAaHOBKA U (JOPMYJIMPOBAHKUE | HCTOPUHM XMMHHU U BKJIaJa

bunapueie coenunenusa. OKCUIBI
coneo0pasymoiue u
HecoieoOpazyomue. ' uapoKcub:
OCHOBAaHMA, am(poTepHbIE
THAPOKCH/IBI,
KHCJIOPOJICOACPKAIINE  KHUCIIOTHI.
Cpennue, KHCIbIE, OCHOBHBIC U
KOMIIICKCHBIC COJIH.

O000111eHIE CBENCHUHN O

XUMHUYCCKHUX PEAKIIHSIX.

KHUCJIOpOoACOACpKAIIHUEC KI/ICJ'IOTI)I)
" COJIM 11O IIJIaHYy: COCTAaB, CIIOCOOBI

o0Opa3oBaHus HA3BaHUIA,
XapaKTepHbIE CBONCTBA 51
MOJTyYeHUeE.

Knaccuguyuposamsv ~ oxcunpl,
TUAPOKCUIBI (ocHOBaHwUH,
amM(pOoTepHBIC TUAPOKCH/IBI,

KHUCJIOpOACOACPKAIITHUEC KI/ICJ'IOTLI)
" COJIM 110 pa3JIMYHBIM IIPU3HAKAM.

Ymuemo MOJITBEPK/IATh
XapaKTEPUCTUKY OTHEITLHBIX
IIpECTaBUTENEN KJIaCCOB
HEOPraHUYECKUX BEIIECTB

YPaBHEHUSIMU COOTBETCTBYIOIIUX
pEaAKLIHIA.

JUTst ce0s1 HOBBIX 3a/1a4;

2) niaHuposanue myTei
JOCTHKEHUS JKEJIaeMOro
pe3ynbTaTa OOy4YeHHs] XUMHH KaK
TEOPETUYECKOro, TaK U
AKCIIEPUMEHTAJILHOTO XapaKTepa;

POCCHUICKON XMMHUYECKON HAYKU B
MHPOBYIO XUMHUIO;

2) hopmuposanue
OTBETCTBEHHOI'O OTHOILIEHUS K
MO3HAHUIO XUMHUU; TOTOBHOCTHU
Y CIIOCOOHOCTH ydaluxcs K
CaMOpPa3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE
U3YYEHHBIX (DaKTOB, 3aKOHOB H
TEOPHI XUMHUH;

3) popmuposanue nenOCTHOR
€CTECTBEHHO-HAy4YHON KAPTHUHBI
MUPA, HEOTHEMIIEMOH YaCThIO
KOTOpPOI1 SIBJISIETCA XUMHYECKast
KapTHHA MUPA;

Xumuyeckue peakuuu (13 ).

Knaccudukanms XUMHYECKUX
peakuuit no pa3IuYHBIM
MpU3HAKaM: COCTaBy M 4YHCIY

pearupyoomux u 00pa3yroumxcs

Packpvieams TeHETUUECKYIO
CBS3b MEXY KJIaCCaMH
HEOPraHUYECKUX COCIUHECHUM.
ObvsicHAmMb TIOHATUS
«XHMHYECKask peaKuus»,

1) coomnecenue cBouX AeWCTBUI
C IUTAHUPYEMBIMH PE3YJIbTaTaMH,
ocywecmeienue KOHTPOJIS CBOEH
JESITEILHOCTH B TIPOIECCE
JOCTHXKEHUS Pe3ybTara,

1) oenadenue coBpeMeHHBIM
SI3BIKOM, COOTBETCTBYIOIIUM
YPOBHIO Pa3BUTHUS HAYKHU U
0OLIECTBEHHON IPAKTUKH, B TOM
YHCIIE U XUMUYECKUM;

BEUIECTB, TEIJIOBOMY 3(PQEKTy, | «peaKkIMi COeAUHEHUS, onpedenenue criocoOOB ACUCTBUN | 2) ocsoeHue CONTMATIBHBIX HOPM,
00paTUMOCTH, WU3MEHEHUIO | «PEAKIMU Pa3I0KEHUN», IIPY BBINTOJIHEHUHU JTA00OPATOPHBIX | MIPABUJI TOBEIEHUS, POJeH 1
CTETIEHEeW OKHCIIEHUSI DJIEMEHTOB, | «peaKINU 0OMEHay, «peaKInu U TIPaKTHUUYECKUX padoT B (hopM colManbHON KU3HU B
00pa3yIomux pearupyroue | 3aMelieHUs», «peaKuu COOTBETCTBUU C IIPaBUIAMH COLIMYME, IPUPOJE U YACTHOMN
BElIEeCTBA, arperaTHoMy | HeUTpalIu3alum, TEXHHUKHU 0€30M1aCHOCTH; YKU3HU Ha OCHOBE

COCTOSIHUIO pearupyommx | «3K30TEPMUUECKUE PEAKIIIY, 9KOJIOTHYECKOM KYIbTYpHI U




BELICCTB, HCII0JIb30BaHUIO
KaTajau3aropa.

[IonsiTHE O CKOPOCTH XMMHMYECKOU
peakuuu. GakToOphI, BIKAIOIINE HA
CKOPOCTb XHMMHMYECKUX PpPEaKLUM:
IIPUPOJA PEarupyrolnX BELIECTB,
X KOHILIEHTpauus, TeMIleparypa,
ioniaab COIIPUKOCHOBEHHH,

Haluue karanusaropa. Karamus.

«OHJOTEPMHUYCCKHE PEAKIIUN,
«00paTuMBbIe PEaKIIUN,
«HEOOpaTUMBIC PEAKITUIY,
«OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUNY,
«TOMOTEHHBIE PEAKITHH,
«TETEPOTCHHBIC PEaKIIUN,
«KaTaJIUTUICCKHE PEAKIIANY,
«HEKATATUTUICCKHUE PEAKIIUNY,
«TerIoBOH 3P(HEKT XMMHUIECKOM
peaKum».

Knaccugpuyuposamo xumudeckue
pEeaKIUU 10 Pa3THYHBIM

OCHOBAHUSIM.
Onpedensimp ~ OKHCIUTEIb U
BOCCTaHOBUTEIIb, MIPOIIECCHI

OKHCIICHHS U BOCCTAHOBJICHUSI.
Habniooamws u onucvieams
PEaKIMU MEXKY BEIIECTBAMHU C
MTOMOIIIBIO PYCCKOTO (POJTHOTO)
A3BIKA U S3bIKA XUMHH.
ObvsicHAmMb, 4TO TAKOE «CKOPOCTh
XUMHUYECKON PEeaKIIHm.

Apaymenmuposams BBIOOD
eANHUI u3MepeHus Vp.

Yemanasnueame MPUIUHHO-
CIIEICTBEHHBIC CBSI3U  BIIMSIHHUS

Ppa3IUYHbBIX (AKTOPOB HAa CKOPOCTh
XUMHUYECKHUX PEAKIIHIA.
Habnwoamw u ONnuUCHIBANb
PEaKIuu MEXIy BEIIECTBAMHU C
MOMOIIBI0  PYCCKOTO  (POAHOTO)
S3bIKA U SI3bIKA XUMUH

2) onpedeneHiie NICTOYHUKOB
XUMHUYECKON MH(pOpMaIu,
IIOJIYYCHHUE U AaHAJIU3 €€, CO3/1aHHE
MH(POPMALIMOHHOTO POJYKTa U
ero Mpe3eHTaIus;

3) ucnonvzo6anue OCHOBHBIX
MHTEJUICKTYaJIbHBIX OTePaIi:
aHaJu3a U CUHTE3a, CPAaBHEHUS U
CHCTEeMaTU3allUH, 0000IICHUS U
KOHKPETHU3ALUH, 6bli6IeHUe
NPUYHMHHO-CJICICTBEHHBIX CBSI3EH
U nocmpoeHue J0TNUeCcKOro
pacCyKIeHHS U YMO3aKITIOUCHHS
(MHIYKTUBHOTO, 1€TYKTUBHOTO U
10 aHAJIOTMM) Ha MaTepuaie
€CTECTBEHHO-HAy4YHOTO
COJICPKAHUS;

4) ymenue co3aBaTh, IPUMEHSIThH
U MpeoOpa3oBbIBATH 3HAKU U
CHUMBOJIBI, MOJICITH U CXEMBI JIJIS
peleHus yueOHbIX U
MO3HABATENBHBIX 33/1a4.

6e301macHoOro oOpaleHus ¢
BEIICCTBAMH U MaTepHUaJIaMH;

3) popmuposanue
KOMMYHHUKATHBHOU
KOMIIETEHTHOCTH B OOILICHUU CO
CBEPCTHHUKAMHM U B3POCIILIMH B
mpoiiecce 00pa3oBaTeIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIIeIOBATENIbCKON, TBOPUECKOU
U JIPYTUX BHUJIOB JIESATCIHLHOCTH,
CBSI3aHHBIX C XMMHEH.




1Ipo8ooumsb ONBITHI,
IIOATBEPKTAIOIIUE 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEaKLUU
OT Pa3JIMYHbIX (PaKTOPOB.

XuMu4ecKue peakuum B
pactBopax (9 u).

[TonsiTHE 00 BICKTPOTUTUYECKON
JTUCCOUMAIMU.  DJIEKTPOJIUTHI U
HEJIEKTPOJIUTHI. Mexanusm
JTUCCOLUMAIUNA  DJIEKTPOJIMTOB  C
pa3IMYHBIM ~ XapaKTepOM  CBS3H.
CreneHb 3JIEKTPOIUTUYECKOMN
nucconuanuu. CuiabHBIE U Clia0bIe
BJIEKTPOJIUTHI.

OCHOBHbBIE  TOJIOXKEHHUS TEOpUHU
AJIEKTPOJIUTUYECKON AUCCOIUALINH.
Knaccupukanus WOHOB U UX
cBoiictBa. KHucnoTel, ocHOBaHHSA H
COJIM  Kak djekrpoyuthl. Hx
KJacCU(pUKALUA U JUCCOIHAIINS.
O0mue XUMHAYECKHE CBOMCTBa
KHCIIOT:  W3MEHEHUE  OKpacKu
WHJIUKAaTOPOB, B3aMMOJECHCTBHE C
MeTaJllaMH, OKCHJaMHU u
TUAPOKCHUIAMU METaJI0B u
cosiiMH. MONeKyIsIpHbIE U HOHHBIE
(momHbIE " COKpaIi¢HHbIC)
ypaBHEHUSA peakuuii. XUMUYECKUN
CMBICII COKpAIll€HHBIX YpPaBHEHHU.
VYcnoBusi mpoTeKaHUs — peaklMid
MEXy SJEKTPOJIMTAMH IO KOHIIA.
Psg akTMBHOCTH METaIOB.

OO0mme XUMHAYECKHE CBOMCTBA
IIeI04eH: B3aUMOJCUCTBHE C

Xapaxkmepuzosamuo
«QIEKTPOIUTHYECKAS
JUCCOLIMALIUA»,  <QIIEKTPOJIUTHIY,
«HEIIEKTPOJIUTBD.
Yemanaenueamo
CIIEICTBEHHBIE  CBSI3M  MEXIY
IIPUPOIOU 3JIEKTPOIUTA u
CTENEHbBIO €T0 TUCCOLMALINN.
Yemanaenueams npuanHHO-
CJIEICTBEHHBIE CBSA3H MEKIY
TUIIOM XUMHUYECKOMN CBS3U B
JJEKTPOJIUTE U MEXAHU3MOM €T0
JUCCOLMALINN.

IIOHATHUA

IIPUYUHHO-

Xapaxmepuzoeambo HOHSTHS
«CTETICHb JIICCOIHALINIY,
«CUJIbHBIE AJIEKTPOJIUTHD,
«cnabble JEKTPOJIUTHIY,
«KaTHOHBIY, «aHUOHBD»,
«KHCIIOTBI», «OCHOBAHHMSI»,
«conu». Cocmasnsams ypaBHEHUS
AIEKTPOJIUTUYECKON

JMCCOIIMAIINM KHUCJIOT, OCHOBaHHI
U COJIEH.

Hnniocmpuposams ~ nipuMepamMu
OCHOBHBIE TIOJIO)KEHHUSI TEOPHUH
AJIEKTPOJIUTUYECKON
JUCCOLHAINY.

Xapaxmepuzoseambo obmue

XUMHYECKHE CBOWMCTBA KHCIIOT,
cojell W OCHOBAaHHMM C IMO3UIUU

Paznuuams KOMIIOHEHTBI
JI0Ka3aTeNbCTB (TE3UCOB,
apryMeHTOB U (pOPMBI
JI0KA3aTeNbCTBA).

1) onpeoenenue uenei
CcOOCTBEHHOTO 00Y4eHHS,
MOCTAaHOBKA U ()OPMYIIMPOBAHHE
JUTst ce0s1 HOBBIX 3a/1a4;

2) nianuposanue myTei
JOCTHKEHUS JKEJIaeMOro
pe3ynbTaTa OOy4YeHHs] XUMHH KaK
TEOPETUYECKOro, TaK U
HKCIEPUMEHTAIBHOTO XapaKkTepa;
3) coomuecenue cCBOUX ACHCTBUI
C TUTAHUPYEMBIMHU PE3YJIbTaTaMH,
ocyujecmenerue KOHTPOIIs CBOEH
NeSITeTTHHOCTH B TIPOIIECCe
JOCTHDKEHUS pe3yibTara,
onpeodeneHue Coco00B ACHUCTBUI
IIPY BBINOJIHEHUH J1a00PaTOPHBIX
U TIPaKTUYECKUX padoT B
COOTBETCTBUU C IPaBUIAMHU
TEXHUKU 0€30ITaCHOCTH;

4) onpedeneHue NICTOYHUKOB
XUMHUYECKON nHpOopMaIuuy,
MOJIy4deHUE U aHaIn3 e€, Co3aHne
MH(POPMAIIMOHHOTO MPOYKTa
ero Mpe3eHTalus;

5) ucnonvsosanue OCHOBHBIX
MHTEJUIEKTYAJIbHBIX OMEepalHi:

1) ocosnanue cBOCH 3THUUECKON
IPUHAJJICKHOCTH, 3HAHUE
HCTOPUU XMMUU U BKJIa/1a
POCCHICKON XUMHUYECKON HAYKU B
MHPOBYIO XUMHUIO;

2) hopmuposanue
OTBETCTBEHHOI'O OTHOILIEHUS K
MO3HAHHUIO XUMHUU; TOTOBHOCTHU
Y CIIOCOOHOCTH ydaluxcs K
CaMOpPa3BUTHUIO U
caM000pa30BaHUIO Ha OCHOBE
U3YYEHHBIX (DaKTOB, 3aKOHOB U
TEOPHI XUMHH;

3) popmuposanue nenOCTHOR
€CTECTBEHHO-HAy4YHON KAPTHUHBI
MUPA, HEOTHEMIIEMOH YaCThIO
KOTOPOI1 SIBJISIETCA XMMHUUECKas
KapTHHA MUPA;

4) oenadenue COBPEMEHHBIM
SI3BIKOM, COOTBETCTBYIOIIUM
YPOBHIO Pa3BUTHUS HAYKH U
OO0I1IeCTBEHHOHN NMPaKTHKH, B TOM
YHClie U XUMUYECKUM;

5) oceoenue connaabHBIX HOPM,
MIpaBUJI IOBEACHUS, POJIEH U
(hopM colManbHOM KU3HU B
couuymMe, pUpPoAe U YaCTHOM
YKU3HU Ha OCHOBE
3KOJIOTUYECKON KYJIbTYpPbI U




KHCJI0TaMHu, OKCHIAMH
HeMmeTauioB, coilsamu.  OOmmue
XHUMHUYECKHE CBOMICTBaA
HEpPaCTBOPUMBIX OCHOBaHHMI:
B3aHMOJCHCTBUE C KHCIOTaMH,

pasyoKeHHUE MPU HarpeBaHUH.

OOmue XUMHYECKHE CBONMCTBA
CpPEIHUX COJICH: B3aUMOJIEHCTBHE C
KHCJIOTaMH, IIIeJI0YaMU, COIIMU U

MeTaJIaMH. BzaumoneiicTBue
KHCJIIBIX COJIEH CO IeI0YaMH.

IMuaponms KakK oOMeHHOEe
B3aMMOJICHCTBHE COJIEH C BOJOM.
IMuaponms conu CHJIBHOT'O
OCHOBaHHUSI M cJa00OH KHUCIOTEL
IMuaponms coau ciaaboro

OCHOBAaHHMS W CHJIBHOM KHCJIOTBI.
Bognopoansrii nokazarens (pH).
CBOMCTBa KHCIOT, OCHOBaHUH,
OKCHJIOB M COJIEM B CBETE TEOPUH
AIEKTPOJIUTUYECKON JUCCOLMAIIIT
U TIpeJCcTaBIeHUuN 00
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX.

TEOpUHU IEKTPOIUTUIECKON
JUCCOLAALINY.
Cocmasensamo MOJIEKYJISPHBIE,

IIOJIHBIE M COKpAIlEHHBbIE MOHHBIC
YPaBHEHUS PEAKLIMH .

Apeymenmupoeams BO3MOKHOCTb
IIPOTEKAHUsl PEAKUUN C ydacTUEM

KHCJIOT, OCHOBaHH, coJiei.
IIposooumu OTIBITHI,
MOATBEPXKJIAIOIINE  XUMUYECKHE
CBOMCTBAa KHCIIOT, OCHOBaHHIA,

cojiel ¢ COOJIIOJICHHEM TpaBHII
TEXHUKHU 0E€30IIaCHOCTH.

aHaJIM3a U CUHTE3a, CPAaBHCHUS U
CHCTEMaTu3alMH, 0000IeHNS 1
KOHKPETHU3AINH, 8bIAGIeHIUE
HPUYUHHO-CJICICTBEHHBIX CBS3CH
U nocmpoeHue JIOTHIECKOTO
pPacCyXJICHUS U YMO3aKIIFOUCHUS
(MHIYKTUBHOTO, ICTYKTUBHOTO U
10 aHAJIOTHH) Ha MaTepuale
€CTECTBEHHO-HAYYHOTO
COJICPIKAHUS;

6) ymenue co3naBarb, IPUMECHSTD
U IIpeo0pa3oBbIBaTh 3HAKU U
CHMBOJIBI, MOJEIIH U CXEMBI JIJIs
pelieHus y4eOHbIX U
[M03HABATE/IbHBIX 3a/1a4.

6e301macHOro OOpaIeHus ¢
BEIICCTBAMH U MaTepHUaJIaMH;

6) popmuposanue
KOMMYHHUKATHBHOU
KOMIIETEHTHOCTH B OOILICHUU CO
CBEPCTHHUKAMHM U B3POCIILIMH B
mpoiiecce 00pa3oBaTeIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIIeIOBATENIbCKOM, TBOPUECKOU
U JIPYTUX BHUJIOB JIESATCIHLHOCTH,
CBSI3aHHBIX C XMMHEH.

HemeTtaaibl 1 MX COeTHHEHHS
(22 u).

CtpoeHue aTtoMOB HEMETAUIOB U
WX TIOJOXEHUE B TEPUOIUYECKOM

CHUCTEME. Pan
NNEKTPOOTPHULIATEILHOCTH.
Kpucranmmueckue pemeTKn

HEMETAJUIOB — MPOCTHIX BEILECTB.
duznueckue CBOMCTBA
HeMmerauioB. OOIMe XUMHUYECKUE

OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB 3JIEMEHTOB
HEMETAUIOB B  Mpejernax
MaJjblX IEPUOIOB M  IJIABHBIX
MOArpyNIl. XapaKTEPU30BaTh:
XUMUYECKHE DJIEMEHTHI
HEMETaUThl Ha OCHOBE HX
MOJIOKEHUSI B MEPUOIUYECKON
cucteme JI.1. MenneneeBa

1 0COOCHHOCTEM

1) onpeoenenue nenei
COOCTBEHHOT0 00yueHMUs,
MOCTaHOBKA U JOPMYJTHPOBAHHE
JUIst ce0st HOBBIX 3a/1a4;

2) nianuposanue myTei
JOCTHKCHUS JKEITAeMOTO
pe3ynbpTaTa 0O0y4eHHs] XUMHH KaK
TEOPETHYECKOT0, TaK U
9KCIIEPUMEHTAILHOTO XapaKTepa,

1) oco3nanue cBOEH 3THUUECKOM
IIPUHAJJIEKHOCTH, 3HAHUE
HCTOPUU XMMHUU U BKJIa/1a
POCCUICKON XMMUYECKOM HAYKU B
MHPOBYIO XUMHUIO;

2) popmuposanue
OTBETCTBEHHOT'O OTHOIIIEHUS K
MTO3HAHUIO XUMHUH; TOTOBHOCTHU

Y CLIOCOOHOCTH Y4aluxcs K
CaMOpa3BUTHIO U




CBOMCTBA HEMETAJUIOB:
OKHUCJIUTENIbHbBIE u
BOCCTAaHOBUTEJIbHBIE.

["asiorensl, cTpoeHue UX aTOMOB U
MOJIEKYI. dusnyeckue 51
XUMHUYECKHE CBOMCTBA T'aJIOT€HOB.
3aKOHOMEPHOCTHU WU3MEHEHUS
CBOMCTB raJIOT€HOB B 3aBUCHUMOCTHU
OT 170:¢ MOJIOKEHUS B
MIEPUOIUYECKON cUCTEME.
HaxoxneHnue ragoreHoB B Ipupoie
U ux noiydeHue. buosornueckoe

3HaYeHUE u IIPUMEHEHNE
raJIOreHOB.

["asloreHoBOIOPO B u
COOTBETCTBYIOIIUE WM KHUCJIOTBI:
IJIaBUKOBas, CoJIsiHAaA,
OpOMOBOIOPOIHAS,
HUONOBONOpOAHAs.  l'anmoreHuusl.
KauectBeHHsbIe peakuuun Ha
raJIOr€HU-HOHBI. IIpumenenne
COEIMHEHM raJIOTeHOB.

Oomas XapaKTepUCTHKA

anemeHToB VIA-rpynmnsl. Cepa B
npupoae U €€ TOJy4YECHHE.
AnnoTtponHble MOAUGHUKALIUU CEPBI
U HUX CBOMCTBA. XHUMHUYECKHE
CBOMCTBA CEpBI U €€ NPUMEHEHNE.
CepoBonopon: CTPOECHHE
MOJIEKYJIBI, ¢dusnueckue u
XMMHUYECKHE CBOMCTBA, MOJTYYECHHE
u 3Hauenue. CepoBomopoHas
kucinota. Cymphuasl U ux
3HaueHue. JIIoMuHOOPBHI.

CTpPOEHHUSI UX aTOMOB; CBSI3b
MEX]y COCTaBOM, CTPOEHHEM U
CBOMCTBAMM  M3Y4YECHHBIX
BEIIIECTB; CBOMCTBA
HEMETAJUIOB U ux
coenuHennii. CocTaBiIATh:
YpaBHEHUSI XUMHUYECKHUX
peaKkuuid, OTpa)karoIuX
CBOMCTBa HEMETAJLIOB u
UX COEJMHEHUHN; CXEMBbI CTPOCHHUS
aTOMOB HEMETAJIJIOB.
OO6pataTbCst ¢ XMMUYECKOH
NOCyJI0 ¥ 1a00paTOPHBIM
000pyJ0BaHUEM; PAaCIIO3HABATh
OIBITHBIM ITYTEM: KHCIIOPOI,
BOJIOPO/I, YIJIEKUCIBINA a3,
aMMHAaK; pacTBOPbI KUCIOT U
miejo4end,  XJIOpHA-, Cyiabdar-,
KapOOHAT-MOHBI,  MOHBI
aMMOHMSI; UCTI0JIb30BaTh
npuoOpeTeHHbIE 3HAHUS U
YMEHUSI B IPAKTHYECKON
JEATEIIBHOCTH U MIOBCEAHEBHOM
YKU3HU 1J1s1: 0€3011aCHOTO
o0pallleHus ¢ BEIIeCTBAaMH U
MaTepuagaMu; 3KOJOTUYECKU
IPaMOTHOI'O NTOBEACHMUSI B
OKpYXKarolen cpene,
HIKOJIBHOM TabopaTopuu U B
ObITy. OLIEHKH BIUSHUS
XUMHYECKOTO
3arpsI3HEHUST OKPYKAIOIIEH
Cpellbl Ha OpraHu3M YeJIOBEKa;

3) coomnecenue CBOMX ICHCTBHIA
C TUITAHUPYEMBIMH PE3YJIbTaTaMH,
ocyujecmeierue KOHTPOJIS CBOEH
JIESITCIIBHOCTH B MPOIIeCce
JOCTHIKEHUS Pe3yJbTara,
onpeodenieHue Cioco00B ACHCTBUI
IIPH BBITIOJTHEHUH JTA00OPATOPHBIX
Y TIPAKTHYECKUX padoT B
COOTBETCTBUU C MMPaBUIAMH
TEXHHKHU 0€3011aCHOCTH;

4) onpeodenenue AICTOUHUKOB
XUMHYECKON HH(POPMAIIUH,
MOJIYYEHHUE U aHAIN3 €€, CO3IaHnE
UH(POPMAIIMOHHOTO MPOYKTa
ero MpPe3CHTAINS;

5) ucnonvzosarnie 0OCHOBHBIX
WHTEJUICKTYTbHBIX OTICPAIIHIA:
aHaJIM3a U CHHTE3a, CPABHCHUS U
CHCTEMaTH3alMu, 0000IIeHNS U
KOHKPETHU3AINH, BbIAGIECHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH
U nocmpoeHue JIOTHIECKOTO
paccyXIeHUS U YMO3aKIIIOUeHUs
(MHIIyKTUBHOTO, JISTYKTUBHOTO U
M0 aHAJIOTHH) Ha MaTepuae
€CTECTBCHHO-HAYIHOTO
COJIepKaHUS;

6) ymenue co3naBarb, IPUMECHSTD
U TIpeoOpa3oBLIBaTh 3HAKU U
CUMBOJIBI, MOJICITH Ml CXEMBI TSI
peleHus yueOHbIX U
MO3HABATEIIBHBIX 33]1a4.

camM000pa30BaHHIO Ha OCHOBE
U3y4YCHHBIX (PAKTOB, 3aKOHOB U
TEOPHUM XUMHUH;

3) popmuposanue nenOCTHOR
€CTECTBEHHO-HAy4YHOU KapTHUHBI
MHpa, HEOTBEMIIEMON YaCThIO
KOTOPOH SIBJISIETCS] XUMHYECKast
KapTHHA MUPa;

4) oenadenue COBPEMEHHBIM
SI3BIKOM, COOTBETCTBYIOILIUM
YPOBHIO Pa3BUTHSI HAYKH U
OO0I11eCTBEHHOH NMPAKTHKH, B TOM
YHCIIe U XUMUYECKHIM;

5) ocsoenue counaabHBIX HOPM,
IIpaBUJI MIOBEJICHMS, POJIEH U
(dopM colanbHOM )KU3HU B
couuyMe, IMPUPOE U YaCTHOMN
KU3HH HAa OCHOBE
9KOJIOTUYECKOH KYIbTYphI U
0e30MmacHoro oopaleHus ¢
BEILIECTBAMU U MaTepUaIaMu;

6) popmuposanue
KOMMYHHKaTHBHOM
KOMIIETEHTHOCTH B OOIIIEHUU CO
CBEpCTHUKAMHM U B3pPOCIIBIMU B
npolecce 00pa3oBaTeIbHOM,
0O0I1IeCTBEHHO MOJIE3HOI, yueOHo-
HCCIIEI0BATENbCKON, TBOPUECKON
U IPYTUX BUJIOB JIESTEIBHOCTH,
CBSA3aHHBIX C XUMHUEH.
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Oxcun  cepoi(1V),  cepHucras
KHCIOTAa, cynbdutel. KauecTBenHas
peakius Ha CyJb(UT-HOH.

Oxkcun cepoi(VI), cepHast Kucnora,
cynbdatel. Kpuctamioruapars.
CepHasg kuciIoTa Kak CHJIbHBIN

AIEKTPOJIUT. CaoiicTBa
pa30aBIICHHONW CEPHOM KHCIIOTHI
KaK TUIUYHOMN KHUCIIOTBI:
B3aUMOJICICTBUE C MeETallIaMH,
OCHOBHBIMU 1 aM(oTepHBIMHU
OKCHJaMH, OCHOBaHUSIMU u
aM(pOTepHBIMU TUAPOKCHIAMH,

cossimu. KauecTBeHHas peakuus Ha
CyIb(aT-HoH.

Obmas XapaKkTEepUCTUKA
aneMeHToB  VA-Tpynmbl.  A30T,
CTPOCHUE €r0 aToMa M MOJIEKYJIbI.
®usznueckue U XUMHUYECKHUE
CBOMCTBAa M IIPUMEHEHHE a30Ta.
Asor B IIpUpOJIE u €ero
Ounosoruueckas posb.

AMMMaK, CTpPOEHUE MOJEKYIbl U
(duznveckue cBoricTBa. AMMUayHas
BOJIa, HAILIATBIPHBINA COUPT, TUAPAT
amMMuaka. J[oHOpHO-akIEeNnTOpPHBINA
MEXaHH3M O0pa30BaHUSA CBS3H B
KaTHOHE aMMOHWUSI.
BoccranoBurenbHbie CBOICTBA
ammuaka. Conmw aMMOHHUS U WX
MIPUMEHEHUE. KauectBennas
peakIus Ha KaTHOH aMMOHHUSI.
Oxkcuabl aszora:
HEC0JIC00pa3yIoNIie U KUCIOTHBIE.

KPUTHUYECKON OLIEHKHU
uH(pOpMaIMK O BEUIECTBAX,
UCTIOJb3yeMbIX B OBITY.

11



A3oTHCTasi KUCIIOTa W HUTPUTHI.
A30OTHas KUCIIOTa, €€ MOJIyueHUe U
ceoycTBa. Hurparst.

®octhop, crTpoeHue aromMa U
atotponust. @ocunsl. DocuH.
Oxkcun dochopa(V) u dochopnas

(optodocdopHas) KHCIIOTA.
docdatsl.

Oomas XapaKTePUCTHKA
DJIEMEHTOB IVA-rpynner:

0COOEHHOCTH CTPOCHHSI aTOMOB,
MPOCTHIX BEIIECTB M COCIUHEHHI B
3aBUCUMOCTH  OT  IOJIOKEHHS
JJIEMEHTOB B TICPUOJIUYECKOM
cucreme. Yriepol. AJUIOTPOIHBIE
MoauduUKaIMu: anMas, Tpadur.

AMOpOHBIA  yriepos: caxa,
AKTUBUPOBAHHBIN YIOJlb.
AncopOrus. XuMuyeckue
CBOICTBA yriiepoja.

Kokcoxumuueckoe MpOU3BOACTBO
u ero npoaykuus. Kapoussl.
Oxcun yrnepoma(ll):  crpoenue
MOJIEKYJIbI, TIOTY9E€HUE U CBOWCTBA.
Oxcun  yraepona(IV): crpoenue
MOJIEKYJIbI, TIOTy9E€HUE U CBOWCTBA.
VYronbHas KHCJIOTA. Conu
YTOJIBHOM KHCJIOTHI: KapOOHAThl U
ruspokapOoHatel. TexHuueckass u
MUIIEBas COMa.

Oprannueckas XUMUSL.
YrieBoaoposl.

Meran, 3TaH M TpONaH Kak
IIpEeACIIbHbIE (HachlILIEHHBIE)
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YIJIEBOAOPOBI. OtuineH u
aueTWIeH Kak  HelpeaelibHbIe
(HEeHACBIILIEHHBIE)  YTJIEBOJIOPO/IBI.
CrtpykrypHble (OPMYIIbI BEIIECTB.
l'openne yrineBonopoaos. Peakuun
JNEruIpupOBaHUS MpEeAEIIbHBIX
YIJIEBOIOPOOB.

CroupTbl. OTHJIOBBIA CHUPT, €ro
II0JIyYEHUE, IIPUMEHEHNE u
¢buznonoruueckoe JeHCTBHE.
TpEéXaTOMHBIM CHUPT IVIMLEPHH.
VYkcycHas KHCJIOTa KaK
IIPEACTaBUTEID KapOOHOBBIX
KHCJIOT.

Kpemuuii: crpoenue aroma H
Hax0XJIeHHUE B MpUpPO/JIE.
Cumumuasl u cunad. CBolicTBa
kpemHus. Oxcupg  kpemHus(IV).
KpemuueBas kuciora u €€ conu.
[Ipon3BoJACTBO CTEKIa U LEMEHTA.
[Iponyxuus CUJIMKQTHOU
MPOMBIIIJIEHHOCTU:  ONTHUYECKOE
BOJIOKHO,  KepamuKka,  (apdop,
¢asHc. OnTHYECKOE BOJIOKHO.
Hemeranisl B MIPUPOIE.
@pakiMOHHas EPETOHKA KUJIKOTO
BO3JyXa Kak CIOCO0 MOJyYeHHs
KHCIIOpOJla, a30Ta U aproHa.
[Tonyyenue dochopa, KpemHUS,
xJopa, HoJa. DNEKTPOIN3
pacTBOpOB.

[Tonyyenue  cepHOM  KHUCIOTHI:
CBIPBE, XUMU3M, TEXHOJIOTHYECKAS
CXeMa, METOJ KHIISIIEro Ccios,
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IIPUHLIMIIBI TEI1000MeHa,
OPOTUBOTOKA W LUPKYJSIHU.
Oneym. IIpou3BoAaCTBO aMMuaka:
CBIPBE, XMMHU3M, TEXHOJIOTHYECKas
cxema.

MeTasibl M HX COCINMHCHUHA

(11 v).

ITonoxenue METAaJJIOB B
[IEPUOIUYECKON cucreMme
XUMHYeCcKuXx asiaementoB  JI. H.
MenpeneeBa, CTPOEHUE aTOMOB H
KpHUCTaJJIOB METaJlJIOB.
Merannnueckas CBSI3b 171

METaJIJIN4YECKasi KPUCTAIIIMYECKas
pemérka. DU3NYECKUE CBOMCTBA
METaJIJIOB: AJIEKTPO- u
TEILIONPOBOJHOCTh, OTPAKAIOIIAS
CIIOCOOHOCTb, IJIACTUYHOCTb.
UYEpHble U IBETHBIE METAJLIBI.
Metannsl Kak BOCCTaHOBHUTEIH.
DAEKTPOXUMHUYECKHUM pan
HaIpsHKEHUN. B3anmopencrteue
METaJUIOB c HEMeTaJUlaMH,
OKCHJIaMH, KHCJIOTAMH, COJISIMH.
AOMUHOTEPMHUS.

Oomas XapaKTepUCTHKA
anemeHToB |A-rpynmnbl. OKkcuasl U
TUIPOKCHU/IBI IIEJTOUYHBIX METAIIJIOB,
X MTOJIy4EeHHE, CBONCTBA,
IIpUMEHeHHe. Baxnenmue conu
HIEJIOYHBIX METAJUIOB, UX 3HAYCHHE
B IIPUPOJIE U KU3HU YEIIOBEKA.
Obmas XapaKTepUCTHKA
aneMeHTOB ||A-rpynnbl. OKCHabI U

CTpoeHue aToMOB.
[Ienouno3eMeabHBIC METAIbI
- TIPOCThIE BEIIECTBA, WX
¢usnyeckue W XHUMHYECKUE
cBoiicTBa. Baxkneimue

COCAMHCHUA
IICJIOYHO3CMCIIBHBIX
MCTAIJIOB — OKCHbI,

TUAPOKCUIBI U COIHU
(xsmopuIbI, KAPOOHATHI,

HUTpPAThl, cynbarel U
docdarsl), UX CBOWCTBa U
MPUMEHEHHUE B HAPOJIHOM
XO035IUCTBE. AJIFOMUHUMA.
Crpoenue aToma,
¢usznueckue U XUMHUYECKHE
CBOICTBA IPOCTOTO BEILECTBA.
CoeqnHeHNs ATIOMAHUSA  OKCH/I
U THAPOKCHI, UX
amM(OTepHBIN Xapakrep.
Baxneimue conm alroMUHUSA.
IIpuMeHeHne amfOMUHUS U €T0
COCIMHECHUN.

Kenezo. Ctpoenune aroma,
¢busnyeckue u XUMHUYECKHE
CBOMCTBA MTPOCTOrO BEIIECTBA.
I'enetnueckue psaasl Fe2+ u
Fe3+. KauecTBeHHBIE peakiiuu
Ha Fe2+ u Fe3+. Baxneiimne

1) onpeoenenue uenei
COOCTBEHHOI0 00Yy4eHMS,
MOCTaHOBKA U (POPMYJIUPOBAHUE
JIIg ceOs1 HOBBIX 3a/1ad4;

2) nianuposanue myTei
JIOCTHIKEHUS JKETTaeMOT0
pe3ynbTaTa 00y4eHHs] XUMUHU KaK
TEOPETUIECKOr0, TaK U
HKCIIEPUMEHTAJILHOTO XapaKTepa;
3) coomnecenue CBOUX JACHCTBUI
C TUIaHUPYEMBIMH PE3YJIbTaTaMH,
ocyujecmanerue KOHTPOJIS CBOCH
JESITEIbHOCTH B Mpoliecce
JIOCTYKEHUS Pe3yJIbTara,
onpeoeneHue ciocoO0B AEHCTBHIA
IIPH BBITIOJTHEHUH JTA0OOPATOPHBIX
U TIPaKTHUUYECKUX padoT B
COOTBETCTBUU C MMPaBUIIAMH
TEXHHUKHU 0€30MacHOCTH;

4) onpeodenenue ACTOUHUKOB
XUMHUYECKON HHPOpMAITIH,
MOJIYYEHHUE U aHAIN3 €€, CO3/IaHnE
WH(OPMALIMOHHOTO TPOAYKTa U
ero MpPe3CHTAIS;

5) ucnonvzosanue OCHOBHBIX
HWHTEJICKTYTBbHBIX OITCPAIIHIA:
aHaJM3a U CHHTE3a, CPAaBHEHUS U
CHCTEMAaTU3alMHi, 0000IIeHNS 1
KOHKPETHU3AINH, 8blsGIeHIUe

1) ocosnanue cBOEi STHUYECKOM
MIPUHAJIC)KHOCTH, 3HAHUE
UCTOPUU XUMUU U BKJIaJa

POCCUICKON XMMUYECKON HAYKH B

MHUPOBYIO XHUMHUIO;

2) popmuposanue
OTBETCTBEHHOI'0 OTHOILIEHUS K
MIO3HAHUIO XUMUH; TOTOBHOCTH
U CIIOCOOHOCTH yyaluxcs K
CaMOPa3BHUTHUIO U
camM000pa30BaHHIO Ha OCHOBE
U3yYEHHBIX ()aKTOB, 3aKOHOB U
TEOPUN XUMUH;

3) popmuposanue ENOCTHOM
€CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, HEOTHEMJIEMOH 4aCThIO
KOTOPOH SIBIII€TCSI XUMHUYECKast
KapTHHA MHPA;

4) ogradenue COBpEMEHHBIM
SI3BIKOM, COOTBETCTBYIOIIIUM
YPOBHIO Pa3BUTHsI HAYKU U
0OIIECTBEHHON IPAKTUKH, B TOM
qHCcIIe U XMMUYECKUM;

5) oceoenue cOlMANBHBIX HOPM,
MIPaBUJI IOBEICHUS, POJIeH U
(dhopm connanbHOM )XU3HU B
coLmyMe, MIPUPOJIE U YaCTHOM
KU3HH Ha OCHOBE
9KOJIOTUYECKOM KYIbTYpHI U
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TUAPOKCHUJIBI  IIEIT0YHO3EMEIbHBIX
METaJIOB, X MOJTyYEHHE,
CBOMCTBA 51 NIPUMEHEHHE.
Baxneiimme conu

MCI0YHO3CMCIIbHBIX MCTAJIJIOB, UX
3HA4YCHUE B IIpUPOAC H KH3HU

4eJl0BeKa. KapOonatsr u
TUIPOKApOOHATHI KAJIbLIUA.

Bpemennas 51 MOCTOSTHHAS
AKECTKOCTh BO/IBI. CniocoOsr
YCTPaHEHHUS BPEMEHHOM

xEcTkocTU. CriocoObl yCTpaHEHHs
ITOCTOSTHHOM JKECTKOCTH.

CoennHenus AIFOMHUHMUS B
npupoje. XHMHUYECKHE CBOMCTBA
amoMuHus. OCcOOEHHOCTH OKCHAA
U THIPOKCUIA aJIOMHMHMS Kak

aM(pOTEePHBIX COCJIMHEHHM.
Baxueiiiine conum  anrOMUHUA
(x;mopun, cynsdar).

OCOOEHHOCTH ~ CTPOEHHUSI  aToMa
xeneza. JKenmezo B mpupone.
Baxneiimne pyasl Kemesa.
[lonyyenue 4yyrysHa © CTaJH.

Oxcunsl u ruapokcust xenesa(ll)
u (II). Comu xeneza(ll) u (II).
OOHapyxeHHe KaTHOHOB JKelie3a B
pacTBope. 3HAUEHHUE COEIUHEHHM
xKeresa.

Koppo3us razoBas (xummuueckast) u
AJIEKTPOXUMUYECKAS. 3amuTa
METAJJIOB OT KOPPO3HuK. MeTalbl B
npupoje. [lonsTie o MmeTanaypruu.
UépHas M IBETHas METAJLTypTHsl.

coJIi JKele3a. 3HadueHue
JKeje3a, €ro COEIMHEHUH U
CILUIABOB.

NPUYHHHO-CJICICTBEHHBIX CBSI3Ei
U nocmpoeHue T0THIeCKOro
paccyXKIeHUs U YMO3aKIIIOUCHHS
(MHAYKTHBHOTO, IETyKTUBHOTO
M0 aHAJIOTMH) HAa MaTepuase
€CTECTBEHHO-HAYYHOTO
COJICPKAHUS;

6) ymenue co3naBaTh, IPUMCHSTh
U IpeoOpa3oBIBATH 3HAKU U
CHMBOJIBI, MOJICJTA M CXEMBI JUIS
pelieHus yueOHbIX U
NIO3HABATENIbHBIX 33J1a4.

6e301macHOro OOpaIeHus ¢
BEIICCTBAMH U MaTepHUaJIaMH;

6) popmuposanue
KOMMYHHUKATHBHOU
KOMIIETEHTHOCTH B OOILICHUU CO
CBEPCTHHUKAMHM U B3POCIILIMH B
mpoiiecce 00pa3oBaTeIbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIIeIOBATENIbCKOM, TBOPUECKOU
U JIPYTUX BHUJIOB JIESATCIHLHOCTH,
CBSI3aHHBIX C XMMHEH.
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[Inpomeramnyprus,
TUAPOMETAILTYPIrus,
3JEKTpOMETAILTYprusi. /{oMeHHbII
npouecc. [lepepaborka uyryHa B
CTaJib. DJIEKTPOJIU3 PACILIABOB.

XuMHUS U OKPYKAKIIAs cpeaa

(2 v).

Ctpoenne 3emiu: sAIpO, MaHTHA,
3eMHas Kopa, mutocdepa,
ruapocdepa, atMocdepa.
XUMHUYECKUH  COCTaB  3eMIIH.
l'opubie  mopoasl.  MuHepamsbl.
Pynpi. Ocanounbie TOpHBIE
noposl. [Tone3nsie uckonaemole.

Ucrounuku XUMHUYECKOT'O
3arpsi3HEHUs] OKPYXKAIOIIEH Cpelibl.
I'moGanbHbIE 9KOJIOTUYECKHE
poOIeMbI YeloBeYECTBA:
HapylieHne  OMOTreOXUMHYECKUX
KPYTOBOPOTOB XUMHUYECKHUX

3JIEMEHTOB, IMOTEIUICHUE KJIUMATa,
KHUCJIOTHBIE T0KIU U 1p. O30HOBBIE
IBIPBL. MexnynapoaHoe
COTPYIHUYECTBO B obnactu
OXpaHbl OKPYXKarollel Ccpeapl OT
XUMHYECKOTO 3arpsI3HEHUS.
«3enéHast XuMus».

Humeepuposams  cBefieHUS  TIO
¢du3uueckoil reorpaduu B 3HAHUS
0  XHMMHYECKOH  OpraHu3aiuu
TUTAaHETHI.

Xapaxmepuzoeamb XUMWYECKHUI
COCTaB T'EOJOTMYECKHX 000JI0YeK
3emuI.

Pasznuuams MuHepansl ¥ TOPHBIE
MOPOJIBI .

Xapaxkmepuszoéams ~ UCTOYHUKHU
XUMHUYECKOTO 3arpsi3HEHUS
OKPYKAarOILEH Cpebl.

Onucvisamo IJI00abHBIC
DKOJIOTUYECKHE po0IeMBI,
CBSI3aHHBIE c XUMUYECKUM
3arpsi3HEHUEM.

Ilpeonacames MyTH MUHUMU3ALNU
BO3JICUCTBUS XUMHUYECKOTO

3arpsi3HEHUST Ha  OKPYKAIOLIYIO
cpeny.

I1Ipugooums ipuMepbl
MEXTyHapOJIHOT O
COTpYAHHUYECTBA B 00JIACTH
OXPaHbI OKPYXKAIOWIEH CPEAbI OT
XUMHYECKOIO 3arpsI3HEHUS.

1) onpeoenenue uenei
COOCTBEHHOI0 00Yy4eHMS,
MOCTaHOBKA U (POPMYJIUPOBAHUE
JIIg ceOs1 HOBBIX 3a/1ad4;

2) nianuposanue myTei
JIOCTHIKEHUS JKETTaeMOT0
pe3ynbTaTa 00y4eHHs] XUMUHU KaK
TEOPETUIECKOr0, TaK U
HKCIIEPUMEHTAJILHOTO XapaKTepa;
3) coomnecenue CBOUX JICHCTBUI
C TUIaHUPYEMBIMH PE3yJIbTaTaMH,
ocyujecmanerue KOHTPOJIS CBOCH
JESITEIbHOCTH B Mpoliecce
JIOCTYKEHUS Pe3yJIbTara,
onpeoeneHue ciocoO0B AEHCTBHIA
IIPH BBITIOJTHEHUH JTA0OOPATOPHBIX
U TIPaKTHUUYECKUX padoT B
COOTBETCTBUU C MMPaBUIIAMH
TEXHHUKHU 0€30MacHOCTH;

4) onpeodenenue ACTOUHUKOB
XUMHUYECKON HHPOpMAIIIH,
MOJIYYEHHUE U aHAIN3 €€, CO3/IaHnE
WH(OPMALIMOHHOTO TPOAYKTa U
ero MpPe3CHTAIS;

5) ucnonvzosanie OCHOBHBIX
HWHTEJICKTYTBbHBIX OITCPAIIHIA:
aHaJM3a U CHHTE3a, CPAaBHEHUS U
CHCTEMAaTU3alMHi, 0000IIeHNS 1
KOHKPETHU3AINH, 8blsGIeHIUe

1) ocosnanue cBOEi STHUYECKOM
MIPUHAJIE)KHOCTH, 3HAHHUE
UCTOPUU XUMUU U BKJIaJa
POCCUICKON XMMUYECKOM HAYKU B
MUPOBYIO XUMHIO;

2) popmuposanue
OTBETCTBEHHOT'O OTHOIIICHUS K
MIO3HAHUIO XUMUH; TOTOBHOCTH
U CIIOCOOHOCTH y4aIuxcs K
CaMOpa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
U3yYEHHBIX ()aKTOB, 3aKOHOB U
TEOPUN XUMUH;

3) popmuposanue ENOCTHOM
€CTECTBEHHO-HAyUYHOU KapTHUHBI
MHpa, HEOTHEMJIEMOH 4aCThIO
KOTOPOH SIBJII€TCS] XUMHYECKast
KapTHHA MHPA;

4) ogradenue COBpEMEHHBIM
SI3BIKOM, COOTBETCTBYIOIIIUM
YPOBHIO Pa3BUTHsI HAYKU U
0OIIECTBEHHON IPAKTUKH, B TOM
qHCcIIe U XMMUYECKUM;

5) oceoenue cOlMANBHBIX HOPM,
MIPaBUJI IOBEICHUS, POJIeH U
(dhopm connanbHOM )XU3HU B
COLIMYME, IPUPOJE U YACTHOMN
YKU3HU Ha OCHOBE
9KOJIOTUYECKOM KYIbTYpHI U
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NPUYHHHO-CJICICTBEHHBIX CBSI3Ei
U nocmpoeHue T0THIeCKOro
paccyXKIeHUs U YMO3aKIIIOUCHHS
(MHAYKTHBHOTO, IETyKTUBHOTO
M0 aHAJIOTMH) HAa MaTepuase
€CTECTBEHHO-HAYYHOTO
COJICPKAHUS;

6) ymenue co3naBaTh, IPUMCHSTh
U IpeoOpa3oBIBATH 3HAKU U
CHMBOJIBI, MOJICJTA M CXEMBI JUIS
pelieHus yueOHbIX U
NIO3HABATENIbHBIX 3371a4.

6e301macHOro OOpaIeHus ¢
BEIICCTBAMH U MaTepHUaJIaMH;

6) popmuposanue
KOMMYHHUKATHBHOU
KOMIIETEHTHOCTH B OOILICHUU CO
CBEPCTHHUKAMHM U B3POCIILIMH B
mpoiiecce 00pa3oBaTeIbHOM,
0O0IIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIIeIOBATENIbCKON, TBOPUECKOU
U JIPYTUX BHUJIOB JIESATCIHLHOCTH,
CBSI3aHHBIX C XMMHEH.

O000menue 3HAaHUH 10 XUMHH
KYpPCa OCHOBHOM IIKOJIbI.
IHoaroroBka kK OCHOBHOMY
rocy1apCTBeHHOMY JK3aMeHy
(6u).

CrtpoeHne aToMa B COOTBETCTBUU C
M0JIO)KEHUEM XMMHUYECKOTO
2JIEMEHTA B IEPUOANYECKON
cucreme. CTpoeHuE BeIllecTBa:
XUMHYECKas CBA3b

U KPUCTAJUIMYECKasl PELIETKA.
3aBUCUMOCTB CBOMCTB
00pa30BaHHBIX IJIEMEHTAMU
IIPOCTHIX BEIIECTB (METAJLIOB,
HEMETAaJIJIOB, 0JIarOPOIHBIX T'a30B)
OT I0JIO’KEHHUS YIIEMEHTOB B
MIEPUOTUYECKON CHCTEME.
Tunonorus HeopraHu4ecKux
BELIECTB, pa3/elieHue UX Ha
KJIACCBI U TPYIIIIBI.
[IpencraBurenu.

[IpencraBisate uUHGOPMAIHMIO 110
temaMm «llepuoguueckuii 3aK0H U
nepuonnueckas cucrema [ U
MenneneeBa B CBETE€ TEOPHUH
CTPOCHUSA aToMay, «Buapr
XUMHYECKOM CBA3M M THIIBI
KPUCTAJUIMYECKUX pELIETOK.
B3anmoCBsA3b CTPOEHMS U CBOMCTB
BEILECTBY, «Knaccugukanus
XUMHYECKHUX peakuui 1o
pa3IUYHBIM TIPU3HAKaM» B BUJE
TabnuIl, CXEM, OTIIOPHOT'O
KOHCIIEKTa, B TOM 4YHCIE C
npuMmeHenneM cpencts UKT.
BoInonHATh TECTOBBIE 3aJaHUS 110
TEMaM.

XapakTepus3oBarhb oOurue,
0cOOEHHBIE M WHIUBHIyalbHbIE
CBOMCTBA KHCIIOT, OCHOBAaHUM U
coJieu B CBETE TEOPUH
AIIEKTPOJIUTHYECKON
JMCCOLIMALINY.

1) onpeoenenue nenei
CcOOCTBEHHOTO 00Yy4eHHS,
MOCTAaHOBKA U ()OPMYIIMPOBAHHE
JUist ce0s1 HOBBIX 3a71ay;

2) nianuposanue myTei
JIOCTH)KEHUS JKEIaeMOr0
pe3ynbTaTa O0y4YeHHs] XUMHUH KaK
TEOPETUYECKOT0, TaK U
HKCIIEPUMEHTAIBHOTO XapaKkTepa;
3) coomuecenue cBOUX AEHCTBHI
C TUTAHUPYEMBIMHU PE3YJIbTaTaMH,
ocyujecmeierue KOHTPOJIS CBOEi
NeSITeTHHOCTH B TIPOIIEcCce
TOCTIKEHUS pe3ynbTara,
onpeodeneHue Coco00B ACHUCTBUI
MIPY BBITTOJTHEHUH JTA00PATOPHBIX
U TIPaKTHUUYECKUX padoT B
COOTBETCTBUU C MPaBUIAMH
TEXHUKHU 0€30ITaCHOCTH;

4) onpeodenerue UICTOUHUKOB
XUMHUYECKON nHpOopMaIuuy,
NOJIyYeHHE U aHAIU3 e€, CO3aHue

1) ocosnanue cBoeit STHUYECKOM
HNPUHAAJICKHOCTH, 3HAHNE
UCTOPUU XUMUH U BKJIa/1a
POCCHIICKON XMMUYECKON HAYKH B
MHPOBYIO XHUMHUIO;

2) hopmuposanue
OTBETCTBEHHOI'O OTHOIIIEHUS K
MO3HAHUIO XUMHUH; TOTOBHOCTH
Y CLIOCOOHOCTH y4aluxcs K
CaMOPa3BUTHUIO U
caM000pa30BaHMIO Ha OCHOBE
U3y4EHHBIX (DAKTOB, 3aKOHOB U
TEOPHI XNMHH;

3) ¢popmuposarue 1enOCTHOM
€CTECTBEHHO-HAy4YHON KAPTHUHBI
MHpa, HEOTHEMIIEMON YaCThIO
KOTOPOI1 SIBJISIETCA XUMHUYECKast
KapTHHA MUPa;

4) oenadenue COBPEMEHHBIM
SI3BIKOM, COOTBETCTBYIOILIUM
YPOBHIO Pa3BUTHUS HAYKH U
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[Ipu3Haku u ycnoBusi MPOTEKAHUS
XUMHYECKUX peakiui. Tunoaorus
XUMHUYECKHUX PEAKLU 110
pa3IM4HBIM pu3HaKaMm. Peakiuu
HOHHOr0 oOMeHa. OKUCIUTEIBLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH.
XHUMHYECKHE CBOMCTBA MTPOCTBIX
BEIIIECTB. XapaKTepPHbIE
XHUMHUYECKHE CBONCTBA
COJIe00Pa3yIOIIUX OKCHJIOB,
TUAPOKCHUIOB (OCHOBAHHM,
KHUCJIOPOJCOACPKAIIMX KUCTOT U
aM(pOTEpHBIX

THAPOKCHJIOB), COJICH.

AprymMeHTHpoBaTh BO3MOKHOCTh
IIPOTEKAHUS XUMAYECKUX PEAKIINN
B pacTBOpax  AJIEKTPOJUTAX
UCXOJS U3 YCIIOBHH.
Knaccugunuponatpb
HEOpPraHWYECKHUE BEIECTBA 110
COCTaBY U CBOMCTBaM.

[TpuBoIUTE IPUMEPBI
IIPEACTABUTENIEH KOHKPETHBIX
KJIACCOB U I'PYIII HEOPraHUYECKUX
BEILECTB.

BBINOIHATE TECTHI U YIPAKHEHUS,
pemarTs 3aJ1a4u 10 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX
IlOCTI/I)KGHI/IfI B YCBOCHUH TCMBI.
KoppektupoBars cBOM 3HaHUS B
COOTBCTCTBUH C IIJIIAHUPYECMBIM
pe3yabTaToOM.

WH(OPMAIIMOHHOTO IPOAYKTA U
€ro Mpe3eHTaIN;

5) ucnonvzoeanue OCHOBHBIX
HMHTEIJICKTYTbHBIX OITEePALIHIA:
aHaJIM3a U CUHTE3a, CPABHEHUS U
CHCTEMaTu3alMu, 0000IeHNS 1
KOHKPETHU3AINH, 8bIAGIeHIUEe
PUYMHHO-CJICICTBEHHBIX CBS3CH
U nocmpoeHue JIOTHIECKOTO
pacCy>KICHUS U YMO3aKIIFOUCHHS
(MHIIyKTUBHOTO, ISTYKTUBHOTO U
10 aHAJIOTHH) Ha MaTepuale
€CTECTBCHHO-HAYYHOTO
COJICPIKAHUS;

6) ymenue co3naBarb, IPUMCHSTD
U IIpeoOpa3oBbIBaTh 3HAKU U
CHMBOJIBI, MOJICIH U CXEMBI ISt
pelieHus yueOHbIX U
[M03HABATEJILHBIX 3a/1a4.

OOIIECTBEHHOH MPAKTHKH, B TOM
YHCIIC U XUMUYCCKHUM;

5) ocsoenue conranbHBIX HOPM,
NpaBUJI TOBEICHUS, POJIeH U
(hopM conmManbHOM KU3HU B
COILIMyME, PUPOJIE H YaCTHOM
JKU3HU Ha OCHOBE
9KOJIOTUYECKOM KYIBTYphI U
6e301macHoOro OOpaleHus ¢
BEIIECTBAMH U MaTEpHUaIaMu;

6) popmuposanue
KOMMYHHKATHBHOM
KOMIIETEHTHOCTHU B OOIIIEHUH CO
CBEPCTHHKAMH U B3POCIIBIMH B
nporecce 00pa3oBaTeIbHOM,
0OIIECTBEHHO MOJIE3HOM, yueOHO-
UCCJICJIOBATEIILCKOM, TBOPUECKOMN
U JIPYTUX BHUJIOB JICSATEIBLHOCTH,
CBSI3aHHBIX C XMMHEH.
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YUEBHO-TEMATUYECKHWM IUIAH

Pa3gen Ko.1-Bo uacoB IIpakTuyeckue KonTposabHbie Hcnoap3oBanue
NMPOrpaMMbl padoThI padoThI HUKT
Tewma 1. [loBTOpenue u
0000111eHHE CBENEHUI 110 3 0 0 2
Kypcy 8 kiacca.
Tema 2. XuMuueckue 13 0 1 8
peaKIuu.
Tema 3. XuMuueckue 9 1 0 7
peaKkiu B pacTBOpax.
Tema 4. Hemerauisl 1 ux 22 4 2 20
COEINHEHNUS.
Tema 5. MeTtaiuisl 1 ux 11 5 0 11
COEINHEHNUS.
Tema 6. Xumus u 5 0 0 5
OKpYy>Karollas cpeja.
Tema 7. O000mIIEHNE
3HaHUM M0 XMMHUH 3a KypC
OCHOBHOI IIKOJIEL. 6 0 1 5
[ToaroroBka kK OCHOBHOMY
rocyJapCTBEHHOMY
sk3ameny (OI'D)
pe3epBHBIE YPOKHU 2
HUTOIO: 68 7 4 52

Bcero: 68 yacos
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KAJIEHJIAPHO-TEMATHYECKWH ILJIAH.

Home | Tema ypoxka Ko0J | Tun/pop IUIAHMpYeMble pe3yJbTaThl 00y4eHus! BH/JbI H | IUIAHUPYEM
p HYeC | Ma YPOKA | 0CBOEHHUeE NpeIMeTHbIX YMeHUil YV ¢dopmbl | BIE CPOKH
YPOK TBO KOHTPOJI
an/n 4aco b
B
Tema 1. IloBTOpeHune U 00001IeHHE CBeIeHHIT 10 Kypcy 8 kiacca. (3 4)
1 [ToBTOpenue temnr | 1 YPOK CtpoeHue IHepreTUYECKuX O0vsicHAMb OCHOBHBIE oO0bsicHe | 1 Henens
"CtpoeHue aToma MOBTOPEH | YPOBHEH aTOMOB XUMUYECKUX MOHSITUS TEMBI. HUE CEHTSIOps
U XUMHUYECKAs us 1 anemeHToB 1—20. [lonsiTue o Onucvleams CTpOCHUE SApa | yUUTEI,
CBSI3b". aKTUBH3a | 3aBEPIIEHHOM DJIEKTPOHHOM CJIO€. | aTOMa HCIOJIb3Ys pabota c
uu W3MeHeHus CBOICTB 3JIEMEHTOB B HEPUOANYECKYIO CUCTEMY TEKCTOM
nepuoaax U rpymnmnax kak GyHKIUS | XUMHUYECKHX dJieMeHToB [[. | yueOHHK
CTPOCHUS DIIEKTPOHHBIX 00onovyek | U. Menneneena. a.

aTOMOB.
XapaKkTepuUCTHKa JJIEMEHTA-
MeTajula U 3JI€MEHTa-HEMETalIa 110
HUX ITOJIOKCHHUIO B HGpHOI{H‘-IGCKOfI

CHUCTEMEC XUMHNYCCKHUX DJICMCHTOB I[

H. Menneneena.

IloHsTHE CTENEHN OKHUCICHHS B
OKHCIUTEILHO-BOCCTAHOBUTEIILHOM
peaKkiuu.

Buasr xuMHudeckoil CBSI3M: OTIIMYNS
M CXOJCTBa. MeXaHn3MBbl
obpazoBanus. BousiHue tuma
XUMHUYECKOH CBSI3U HA UBUUYECKUE
U XUMHYECKHE CBOMCTBA BEIECTB.
IToHsITHE BaJIEHTHOCTH.

Cocmasnameb CXeMbl
pactpeesIeHUs YIeKTPOHOB
0 AJIEKTPOHHBIM CJIOSIM B
AJIEKTPOHHOU 000JIOUKE.
Packpvieamsv puznueckuii
CMBICI IOPSIIKOBOTO HOMEpa
XUMHYECKOT0 dJIEMEHTAa,
HOMEpa IIeproia U HoMepa
TPYIIIBL

Obvsacuams
3aKOHOMEPHOCTH U3MEHEHHS
METATUICCKUX U
HEMETAITTNYECKIX CBOMCTB
XUMHYECKHX JIEMEHTOB U
WX COSANHEHUN B TIEPHOAAX
Y TpYIIax.

Onpedensamob BaneHTHOCTh U
CTCTICHb OKHCJICHHS aTOMOB
XUMHYECKHX JJIEMEHTOB B
COETMHEHUSIX.
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Xapaxkmepuzosamu
MEXaHU3M 00pa30BaHUs
Pa3HBIX BUJOB XUMUYECKOH
CBSI3U Ml COCMABIAMb CXEMBI
00pa3oBaHUS XUMUYECKOM
CBSI3U.

IIpusooums nipumepbl
BEIIIECTB C Pa3HBIMH BHIAMH
XMMHYECKOU CBSI3H.

IToBTOpEHUE U
00001eHune
paznena
"Knaccudukamnus
HEOPraHUYECKUX
BEILIECTB U UX
HOMEHKJIaTypa".

YPOK
MIOBTOpPEH
us u
aKTUBU3A
U

bunapnsie coenqunenusi. OKCHIbI
C0JIe00pa3yroIIue u

HecoJieoOpazyomue. [ 'uapokcuast:

OCHOBaHUs, aM(pOTEpHbIE
THJIPOKCH]IBI,
KHCJIOPOJICO/IEPIKALIUE KUCIIOTHI.
Cpennue, Kucible, OCHOBHBIE,
KOMILIEKCHBIE COJIH.
Jemoncrpanuu. O3HaKOMIIEHUE C
KOJJICKIIUSIMHU METAJIJIOB "
HeMmeTal10B. O3HAKOMIIEHUE C
KOJUICKIIUAMHU OKCUI0B, KHCJIOT "
COJIEH.

Xapaxmepuzosamsv OKCUJIBI,
TUAPOKCHIBI (OCHOBAHMS,
aM(doTepHbIC TUAPOKCHIBI,
KHCIIOPOJICOIEPKAIIHE
KHUCJIOTHI) U COJIH 110 TUIaHY:
COCTAaB, CIIOCOOBI
00pazoBaHKs HA3BaHHM,
XapaKTEPHbIE CBOMCTBA U
MOJIyYEeHHE.
Knaccugpuyuposamo
OKCHU/IbI, TUAPOKCHIBI
(ocHOBaHUs, aM(oTEpHBIE
TUAPOKCHIBI,
KHUCJIOPOJICOACpIKAIITUE
KHCIIOTBI) U COJIH T10
pa3IUYHBIM IPU3HAKAM.
Ymemwv noaTBepxKIATH
XapaKTEPUCTUKY OTIEITbHBIX
MpeACTaBUTENEH KIaccoB
HEOPTraHUYECKHUX BEIIECTB
ypaBHEHUSIMU

COOTBETCTBYIOIINX PEAKIIMI.

Pacxkpvieamo
TEHETUYECKYIO CBSI3b MEXKIY
KJIaCCaMH HEOPTaHUYECKUX
COEIMHEHHI

00BsICHE
HHUC
YUUTEIIS,
pabora ¢
TEKCTOM
y4eOHUK
a.

1 Henens
CEHTSIOps
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3 Bxomnoit 1 YPOK caMoCTO | 2 Henens
KOHTPOJIb 3HAHUH MTOBTOPEH ATENbHAS | CEHTAOPS
o TeMaM 8 Kilacca us u paborta

KOHTPOJIS
Tema 2. Xumuueckue peakuun. (13 v)

4 Knaccudukanms 1 n3ydenue | OOOOIIEeHHE CBEICHH O Ob6viacHAmMb TOHATUSI 2 Henens
XUMHYECKUX HOBBIX XUMHYECKUX PEaAKIIUSX. «XUMUYECKas peaKus, CEHTSIOps
peaKkuii mo 3HaHUH Knaccudukanust XuMuaeckux «pPEeaKIuu COCTUHCHHS,
pa3IMIHBIM peaKIuii o pa3IMIHbIM «PEaAKIUU PA3TIOKCHHSI,

OCHOBAHHMSIM. OCHOBAHUSIM: 10 COCTaBYy U YHCITY «peakiuu oOMeHay,

pearupyromux u 00pa3yronmxcs
BEIIECTB, [0 TEIJIOBOMY 3P PeKTy,
10 arperaTHOMY COCTOSIHUIO
pearupyomnux BeIecTs, 1o
00paTUMOCTH, TIO U3MEHEHUIO
CTETIEHEH OKUCIIEHUS 3JIEMEHTOB,
I10 UCII0JIb30BAHMIO KaTallu3aTopa.
JlabopaTopHbIe ONBITHI.
1. B3anmopaencTere aMMHuaKka u
xJiopoBozopoza. 2. Peakuus
HelTpanu3anuu. 4.
B3aumMozeicTBrue CepHOU KUCIOTHI
¢ okcuzom meau(ll).

«peaKIMH 3aMeIeHUs,
«peaKluy HEeUTpaIu3aum,
«OK30TEPMHUYECKHE
peaxIum,
«OHIOTEPMHUYECKHE
peaxiumny, «oopaTumbie
peakuuny», «HeoopaTuMsble
pEaKIun, «OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIC
pEaKIun, «rOMOT€HHbIE
peaKImy», «reTeporeHHbIe
pPEaKIuny, «KaTaTuTHIECKHIEe
peaximmy,
«HEKATaTUTHYECKHE
pEaKIUN», «TEIIOBON

3¢ deKT XuMuIecKon
peaxIumy.
Knaccugpuyuposameo
XUMHAYECKHE PEAKIINH 110
Pa3TUYHBIM OCHOBAHHSIM.
Onpedensimb OKUCIUTETH U
BOCCTAHOBUTEIIb, TIPOLIECCHI
OKHCTICHHS U
BOCCTAHOBJICHHUSI.
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Habnwooams u onucvieams
peaKIu MeXIy
BEIIECTBAMH C TIOMOIIBIO
pPyCCKOTo (POIHOTO) SI3BIKA U
SI3BIKA XUMUH.

5 Knaccudukanms n3ydenue | OOOOIIEHHE CBEICHH O 3 Henens
XUMHAYECKUX HOBBIX XUMHUYECKHUX PEaKIUsIX. CeHTAOPA
peakuuii mo 3HaHUU Knaccudukanust XuMuaeckux
TEIUIOBOMY peakuuii o pa3andHbIM
s dexty OCHOBaHUSIM: IO TEIJIOBOMY

s dexTy.
JlaGopaTopHbIe ONBITHI.
3. HabmroieHue TenaioBoro
s dexTa peakuyu HeHTpaIu3aIuu.

6 Knaccudukanus n3yueHue | OOOOIICHHE CBEJCHUH O 3 Henens
XUMHYECKHUX HOBBIX XUMHUYECKUX PEaAKIIUIX. CEHTSIOps
peakuuii 1o 3HaHUHI Knaccugukarus XuMruaecKkux
00paTUMOCTH peaKIuii o pa3InYHbIM

OCHOBAHHMSM: TIO arperaTHOMY

COCTOSIHUIO PEearupyronmnx

BELIECTB, [10 0OPaTUMOCTH.
JlabopaTopHbIe ONBITHI.

5. Pasnoxenune nepokcuaa

BOJIOPO/1a C TOMOIIBIO KaTasasbl

KapToders.

7-10 | Knaccuduxanms nuzyuenue | O6001IeHNE CBEIEHUH O 4 Henens
XUMAYECKHX HOBBIX XUMHYECKHX PEaKIUsX. ceHTs0psi/1
peakuuii o 3HaHUH Knaccugukarus XuMruuecKkux Hesens
M3MEHEHHIO PEaKIHiA TI0 Pa3TUIHBIM OKTSIOPSI
cTerneHen OCHOBAHMSAM: MO U3MEHEHHIO
OKHCIICHHSI CTETICHEH OKHCIICHUS DJICMEHTOB.

11- | IlonsTHe o nzyuenue | [Tonarue o ckopoctu xumuyeckor | O6vACHAMb, UTO TAKOE TECT 2 Henens

12 CKOpPOCTH HOBBIX peakmn. DakTOPHI, BIUSAIONINE HA | CKOPOCTh XUMHYECKOM OKTSIOpSI
XUMUYECKOM 3HaHUH CKOPOCTh XUMUYECKUX PEAKIIHA: peaxmum».

peakuuu. Karanus.

MIPUPO/Ia PearupyrouINX BEUIECTB,
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UX KOHLIEHTpallKs, TeEMIEpaTypa,
IUIOIIA/b CONPUKOCHOBEHMS,
Halure karanusaropa. Karamnus.
JdemoHcTpaumu. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOW PEAKIIUH OT
IPUPOJIbl PEATUPYIOIIUX BEILECTB.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaku OT KOH-
HEHTPAIUU PEaruPYIOIINX
BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUUYECKON peaKlUy OT IJIOLAAH
COIPUKOCHOBEHUS PEarupyoLIMX
BEUIECTB ((«KUIISALIUI CII0M»).
3aBUCUMOCTb CKOPOCTH XUMHYE-
CKOM peaklMH OT TEMIEPATYPHI
pearupyoonux BeIecTs.
JlaGopaTopHbIie ONBITHI. 6.
3aBUCHUMOCTbH CKOPOCTH
XMUMUYECKOH peakuu OT MPUPOIbI
pearupyronux BeIecTB Ha
pUMepe B3auMoJeCcTBUS
pacTBOpOB THOCYJIb(aTa HATPUS U
xJiopusia 6apusi, THOCYIbdara
HAaTpHs U COJITHOM KHUCIIOTBI. 7.
3aBHUCHUMOCTb CKOPOCTH
XUMHYECKON PeaKIiuyl OT MPHPOIBI
METAaJUIOB MPH UX B3aUMOICHCTBUH
C COJITHOM KHMCIJIOTOM. 8. 3aBHUCH-
MOCTb CKOPOCTH XUMHUYECKOU
peaKkuy OT IPUPOJIbI KUCIIOT MPU
B3aMMOJIEHCTBUM HUX C JKEJIE30M. 9.
3aBUCHUMOCTb CKOPOCTH
XMUMUYECKON peaKkiuy OT
temnepatypsl. 10.

3aBUCHUMOCTbH CKOPOCTH

Apaymenmuposams BbI0Op
eauHuI u3Mepenus Vp.
Ycemanasnueams ipuIMHHO-
CJIEICTBEHHBIE CBS3H
BITUSTHUS PA3ITAYHBIX
(hakTOpOB Ha CKOPOCTH
XUMUYECKHUX PEAKLIUN.
Habniooams u onucvieams
peaKIuu MEXTY
BEIIECTBAMHU C TTIOMOIIIbIO
pPYCCKOTO (POIHOTO) SI3bIKA U
SI3BIKA XUMUU

Ilpo6ooums ONBITHI,
MOJITBEP K IAIOLIUE
3aBHUCHUMOCThH CKOPOCTH
XUMHYECKON pPeaKIu OT
pa3nn4HbIX (HaKTOPOB
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XUMHYECKON PEAKIIUU OT
KOHIEHTPALUU pearupyromx
BemecTs. 11. 3aBucuMocThb
CKOPOCTH XUMHUYECKOU PEaKIH OT
TUIOIIAN COTIPUKOCHOBEHUS pea-
TUPYIONIUX BelIeCTB. 12.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PeaKIK OT HaJTU4Us
KaTaJIn3aTopa.

13 [ToBTOpeHue 1 YPOK TectupoBanue, peuieHue 3a1a4d 1 camocto | 3 Henens
1 00001eHNe 0000IIeH | BHITIOJIHEHHUE YITPAKHEHUH IO TEME. SITEJIbHAST | OKTSOPSL.
teMmsl. [loaroroBka us, paborTa.

K KOHTPOJIBHOU CUCTEMaTH
pabore. 3a1UU U
KOPPEKIN
Y 3HaHUI
14 Koumponvnasa paboma Nel o teme «XMMHUECKHE PEAKLIUN. 3 Henens
OKTSIOpsL.

15 Ananus 1 YpOK TectupoBanue, penieHue 3aaad u Oecena 4 nenens
KOHTPOJILHOM 000011IeH | BBIIIOJHEHHUE YIIPAKHEHUH IO TEME. OKTSIOpsL.
paboThl us,

CHUCTeMaTu
3a1 UM U
KOPpEKII
Y 3HAaHUU

16 [ToBTOpeHue 1 YPOK TectupoBaHue, pelieHue 3a1ad u oTpoc 4 Henens
1 00001IeHNE 0000IIIeH | BBITIOJIHEHHE YITPAKHEHHUH 110 TEME. OKTSIOPSI.
TEMBI. s,

CHCTEMATH

3alluu U

KOPPEKITH

Y 3HaHUU
Tema 3. Xumuueckne peakuuu B pacrpopax (9 u)
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17 DNEKTPOIUTHYECK Nzyuenne | [Tonarue 06 31EKTPOIUTUIECKOM Xapakmepuzoeams OHIATUS | OLIPOC 2 Henens
asi JUCCOIIMaIIHs. HOBOM JIUCCOLMAIAU. DIEKTPOIUTHI U «QIIEKTPOJIUTHYECKAS HOSIOPST
TEMBI HEIJIEKTPOJIUTHI. MexaHusm JIACCOITHAITS,
JIUCCOLIMAIMNA ATIEKTPOIUTOB C <QIIEKTPOJIUTHI»,
Pa3IMYHBIM XapaKTEpOM CBSI3H. CHEDJICKTPOJIUTHIY.
CTeneHb JIEKTPOJIUTUYECKON Yemanaenuseams npuarHHO-
mucconuaiu. CUIbHBIE B ca0ble | CIIECTBEHHBIE CBSI3U MEXKIY
AIEKTPOJIUTHI. MIPUPOION IEKTPOJIUTA U
Hemoncrpauuu. Mcneitanue CTEIEHBIO €ro
BEIIIECTB U UX PACTBOPOB Ha JIMCCOIAIIHH.
AJIEKTPONPOBOAHOCTD Yemanasnueames npuaMHHO-
JladopaTopHblii onbIT. 13. CJIE/ICTBEHHBIE CBSI3U MEKIY
Juccormaius ciaadbIx THIIOM XHUMHUYECKOH CBS3U B
AJIEKTPOJIUTOB HA MPUMEPE 3JIEKTPOJIUTE U MEXAHU3MOM
YKCYCHOM KHCIIOTBI €ro AUCCOIHan
18 | OcHoBHEIE N3yuenne | OCHOBHBIE MTOJIIOKEHUS TEOPUU Xapakmepuzosams IOHATHS | CAMOCTO | 2 HEACIS
IIOJIOKCHUS HOBOI AIEKTPOJIUTUYECKON AUCCOLMALINH. | «CTEMEHb UCCOIUAILIUN, sITeNIbHAsT | HOAOPS
TEOPUH TEMbI Knaccudukanus noHOB U UX «CUJIbHBIE AJIEKTPOJIUTHI, paboTta
IIEKTPOJIUTUYECKO cBorcTBa. KHCIIOTEI, OCHOBaHUS 1 «cnabble IEKTPOIUTHI,

Y Iucconuanuu

(T9M)

COJIM KaK JJIEKTPOJIUTHI.
Wx xnaccudukanus u
JUCCOLIAALIHS.

JeMoHcTpanuu. 3aBUCUMOCTh
AIIEKTPOIPOBOJIHOCTH YKCYCHOM
KHUCJIOTHI OT KOHIIEHTPAI1H.
JIBuKEeHME OKpalllEHHBIX HOHOB B
AIIEKTPUYECKOM I10JIe

«KaTUOHBD», «AHUOHBI»,
«KHUCIOTBI», «\OCHOBAHUS»,
«comm». Cocmasnamo
ypaBHEHUS
3IEKTPOJIUTUYECKON
JTUCCOITUAIIIU KUCIIOT,
OCHOBAaHMU U COJIEM.
Hnnrocmpuposams
MpuMepaMu OCHOBHbIE
TIOJIOKEHUS TEOPHH
3IEKTPOJIUTUYECKON
JTUCCOITHAITUH.

Paznuuams KOMIOHEHTBI
JI0Ka3aTeNbCTB (TE3UCOB,
apryMEeHTOB U ()OPMBI
JTIOKA3aTeJIbCTBA)
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19-20 | Xumuueckue koMOuHHN | O0IIMe XMMHYECKHUE CBOMCTBA Xapaxmepuzosams od1IHe TECT 3 Henens
CBOMCTBA KHCIIOT POBaHHBIN | KUCIIOT: U3MEHEHHE OKPacKu XUMHYECKHE CBOICTBA HOSIOps
KaK 3JIEKTPOJIUTOB YPOK MHJMKATOPOB, B3aUMOJIEICTBHE C KHUCJIOT C IO3ULIUNA TEOpUU

MeTaJlJIaMH, OKCUJIaMH U ANEKTPOIUTUYECKOM
TUAPOKCUAAMU METAJJIOB U COJIIMU. | TUCCOLIMALINU.
MonekynspHusie 1 nonnsle (nonusie | Cocmagnsamo

U COKpalI¢HHbIC) ypaBHEHUS MOJICKYJISIPHBIE, TIOJTHBIC U
peakuuii. XMMUYECKUN CMBICTT COKpaIlEHHbIC HOHHBIC
COKpAaIlCHHBIX YPAaBHEHUI. YPaBHEHUS PEaKLUi ¢
YcnoBus mpoTeKaHus peakiuit y4acTUEM KHUCIIOT.

MEXy 3JEKTPOIUTAMU IO KOHIIA. Apeymenmuposamso

Psn akTHBHOCTH METAIIOB. BO3MOXKHOCTH MPOTEKAHHUSI
JlabopaTopHble onbIThI. 14. peakui C y4aCTUEM KHUCIOT
H3meHeHne OKpacku HHIUKATOPOB | Ha OCHOBE MpaBHiia

B KUCJIOTHOM cpene. 15. Peakius beprosne u psna
HENTpaIu3aluu pacTBOpa MEIOYM | aKTUBHOCTH METAIIJIOB.
pa3IMYHbIMH KUCIIOTaMHU. 16. 1Ipoeooums oNbITHI,
[Tonyuenue rugpokcuna menu(ll) u | moarBepxaaromue

€ro B3aUMOJIEUCTBHUE C PA3IMUHBIMU | XUMUYECKHE CBOMCTBA
kuciotamu. 17. BzanmopeiicTre KHCJOT, C COOMIOAEHUEM
CUJIBHBIX KHCIIOT C OKCHIOM MPaBHII TEXHUKH

memu(1l). 18—20. B3aumopeiictBue | 6€30MacHOCTH.

KHCJIOT C METAJIJIAMHU. Habniooams u onucvieams
21. KavecTBeHHast peakIus Ha peakuuu ¢ y4acTUeM KHUCIIOT
kapOoHar-uoH. 22. [Tonydenue C TIOMOIIBIO PYCCKOI'O
CTYJIHSI KDEMHHUEBON KUCIIOTHI. (pomHOTO) SI3bIKA U SA3BIKA
23. KauecTBeHHas peakius Ha XUMHH

XJIOPUJI- WU CYIb(haT-HOHBI

21 XUMHUECKHE koMOuHM | OOIIHE XMMHUYECKHE CBOMCTBA Cocmasname TeCT 4 nenens
CBOMCTBa POBaHHBIN | LIEJOUYE: B3aUMOACICTBUE C MOJIEKYJISIPHBIE, TIOJHBIE U HOSIOpst
OCHOBaHUH Kak YpOK KHCJIOTaMHU, OKCH/IaMU HEMETAJUIOB, | COKpaIll€HHbIE HOHHBIE
3JIEKTPOJIUTOB consiMu. OOIIME XUMUYECKUE yYpaBHEHUS PEaKIuii ¢

CBOMCTBA HEPACTBOPUMBIX
OCHOBaHUI: B3aUMOJICUCTBUE C

y4acCTUEM OCHOBAHUU.
Apeymenmuposamso
BO3MOXHOCTb IPOTEKAHUS
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KHCIJIOTaMU, Pa3JI0KEHUE MIPU
HarpeBaHuu.

JlaGopaTopHble onbITHI. 24.
H3meHeHne OKpacky UHIUKATOPOB
B LIEJIOYHOM cpene. 25.
Bs3auMmozeiicTBuE 111e104en ¢
YIIIEKUCIIBIM Ta30M. 26.
KauecTBeHHas peakuys Ha KaTHOH
amMmonus. 27—28. [lomydenue
ruapokcuaa meau(Il) u ero
pazoKeHUe

peakui ¢ yyacTueM
OCHOBaHMI Ha OCHOBE
npasuia beproiie.
1Iposooums ONBITHI,
MOITBEPIK IAOTIUE
XHMHYECKHE CBOICTBA
OCHOBAHHIA, ¢ COOTIONEHNEM
IIPABHJI TEXHUKH
0€30I1aCHOCTH.

Habnooams 1 onucvieams
peaKIuy C y9acTUeM KHCIIOT
C MIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SA3BIKA
XUMHH

22

XUMHYECKHUE
CBOIiCTBa coyeit
KaK AJICKTPOJIUTOB

KOMOWHH
POBaHHBIN

YPOK

OO0mue XUMHYSCKHE CBOMCTBA
CPEIHHMX COJICH: B3aUMOJICHCTBHE C
KUCJIOTaMU, IIEJI0YaMH, COJISIMH 1
MmeTtaaiaMu. BzaumoeiicTeue
KHCJBIX COJICH CO MIeI0YaMH.
JlaGopaTopHbie onbITHI. 29.
B3aumozpeiicTBrue kapOOHATOB C
kucinoramu. 30. [Tonyuenue
rugpokcuna xeneza(lll). 31.
BzaumogeiicTBue xKenesa ¢
pactBopoM cynbdara meau(Il)

Xapaxmepuzoeams obuiue
XUMHYECKHE CBOICTBA
COJIEH € ITO3HULIUM TEOPUH
3IEKTPOJIUTUYECKON
JTUCCOITUAITNH.
Cocmasnams
MOJICKYJISIPHBIE, TIOJTHBIC U
COKpalll€éHHbIE HOHHBIE
YpaBHEHUS PEAKIUi ¢
Y4aCTHEM COJIEN.
Apeymenmuposamo
BO3MOKHOCTbh IIPOTEKaHUS
pEeaKInii C y4aCTUEM COJIeH
Ha OCHOBE MpaBUJIa
beprose.

1Iposooums OMBITHI,
TTOATBEPIKIAIOIIIHE
XUMHUYECKHUE CBOMCTBA
coJel, ¢ CoOJII0IEHuEM
MpaBUJI TEXHUKHU
0€30MMacHOCTH.

TCCT

4 nenens
HOSIOPSI
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Habnwooams u onucvieams
PEaKIMH C Y4aCTHEM COJICH
C IIOMOUIBIO PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA
XUMHHU

23-24 | Ilonsatue o n3ydenue | ['maponu3 kak oOMEHHOE Yemanasnuseamo ompoc, 5 Henens
TUIPOJIA3E COJIEUN HOBOT'O B3aMMO/JICHCTBUE COJIEN C BOJIOM. 3aBUCUMOCTb MEXKY TECT HOSIOpst
Marepuan | ['maponus conu cuabHOTO COCTABOM COJIM U
a OCHOBAHHMSA U CN1a00# KHCIIOTHI. XapakTepoM €€ TUIPOIH3a.
['unponu3 comu cnaboro OCHOBaHUA | AHanusuposams Cpesy
Y CWJIBHOM KUCIIOThI. BOOOpOAHBIN | pacTBOpa COJIM C TOMOIIIBIO
nokasarens (pH). WHIUKATOPOB.
Jdemoncrpanuu. OnpeaeneHue Ilpocnosuposams T
XapakTepa cpeibl B pacTBOpax TUAPOJIN3a COJIM HA OCHOBE
cosei a"anmsa e€¢ hopMyIbl
25 Bupmyanvnaa npakTuky | CBOMCTBa KMCIIOT, OCHOBaHHUI, Ymemw obpammarbest ¢ OTYeT 1 Henens
nabopamopus. M OKCHJIOB U COJIEHl B CBETE TEOPUU 1a00paTOPHBIM nexaopst
Ilpakmuueckas AIIEKTPOIIUTUYECKON JUCCOIUAIIMN | 000PYJOBaHHEM
paboma 1. Y TIPE/ICTABJICHHI 00 Y HarpeBaTeIbHBIMU
Pewenue OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX | MPUOOPAMH B COOTBETCTBUU
AKCIIEPUMEHTAIIbH peaKImsIx C TIpaBUJIAMH TEXHUKHU
bIX 33/1a4 [0 TEME 0€30MaCHOCTH.
«INEKTPOIUTHYEC Habnwoams cBoiicTBa
Kasi TMCCOLIUALIMSI 3JEKTPOJIUTOB.

Habniooams u onucvieams
peaKklM C y4aCTUEM
JJEKTPOJIIUTOB C IIOMOILBIO
€CTECTBEHHOTI'0 (pPyCCKOT0o
WM POJIHOTO) S3bIKA U
SI3BIKA XUMUH.
Dopmynuposampb BbIBOABI
0 pe3yJabTaTaM
NIPOBEIEHHOTO
SKCIIEPUMEHTA

Tema 4. HemeTa/sibl M UX coefuHeHus (22 1)
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26 Oo6mas CtpoeHre aTOMOB HEMETAIIOB U UX | O0bsACHAMb, YTO TAKOE cocrapne | | Hemens
XapaKTEePUCTUKA IIOJIOXKEHUE B IEPUOIUYECKON HEMETaJlIbI. HUE neKaops
HEMETAJIJIOB cucteme. Psn Xapaxmepuzosamo 0000112

ANEKTPOOTPULATEIIBHOCTH. XUMUYECKHUE 3JIEMEHThl — 101171
Kpucrannnueckue pemérku HEMETaJUIbl U CTPOEHHUE, TaOITHIIBI
HEMETAJJIOB — IMPOCTHIX BEHIECTB. | (PU3MUECKHE U XUMHUYECKUE
@u3nyecKue CBOMCTBA HEMETAJLUIOB. | CBOMCTBA MPOCTBIX BELIECTB
OO61re XuMHYECKHEe CBOMCTBA — HEMETAJLIOB.
HEMETAJIJIOB: OKUCIUTENIbHBIE U ObvscHamb 3aBUCUMOCTD
BOCCTAHOBUTEJbHBIE. OKHCIIUTENBHO-
Hemoncrpaumnu. Komiekuns BOCCTAHOBUTEIbHBIX
HeMeTaJ10B. Moaenu CBOKCTB (W11
KPUCTATINYECKUX PEIIETOK npeocKaszviéams CBOWCTBA)
HEMETAJUIOB: aTOMHBIE U 3J1€MEHTOB-HEMETAILJIOB OT
MoJieKysipHble. O30HaTOp U UX IOJIOXKEHUSI B
MIPUHLIMIIBI eTo paboThl. ['opeHue NEePUOJINYECKON CUCTEME
IIPOCTBIX BEIIECTB — HEMETAJUIOB: | XUMHUYECKHUX DJIEMEHTOB
cepsl, hochopa, IPEeBECHOTO YT . Y. Menneneena.
Yemanaenueamys Tpu4MHHO-
CJIEJICTBEHHBIE CBS3H MEXKIY
CTPOEHHEM aToMa,
XUMHYECKOH CBS3bIO, TUIIOM
KPUCTAJUIMYECKON PELIETKU
HEMeTaJljia v ero
COCIMHEHU U
(hbU3MYECKUMU CBOWCTBAMH
JTAHHOT'O HEMETAJIJIA U €r0
COCTUHEHUN.
Jlokaszvlieamp
OTHOCUTEIBHOCTh MOHATUI
«METAD) U «KHEMETAILD
27 Oomas KoMOuHU | ["ajoreHsl, cTpoeHUe UX aTOMOB U | Xapakmepuzoeamb TECT 2 Henens
XapaKTepUCTHKA poBaHHBIN | MosieKyJ. Puznueckue u CTpoeHue, husnueckue u neKaops
aneMeHToB VIIA- YPOK XMMHUYECKHUE CBOICTBA raJlOr€HOB. XUMHYECKHE CBOICTBA,

IPYIIIBL —

3aKOHOMEPHOCTU U3MEHEHUS

TTOJIYUYCHUC U MPUMCHCHUC
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rajJJoreHoB
CoenuHenus
rajJJoreHoB

CBOMCTB T'aJIOT€HOB B 3aBUCHUMOCTHU

OT HUX ITIOJIOXKCHHUA B nepnozu/mem(oﬁ

cucreMe. HaxoxxaeHue rajloreHoB B
MIPUPOJIE U UX MTOTYyICHHE.
buonorundyeckoe 3HaueHUE U
MIPUMEHEHHUE TAJIOTCHOB.
["aslorenoBoOpoOABI U
COOTBETCTBYIOIINE UM KUCIIOTHI:
IUIaBUKOBAs, COJISHA,
OpOMOBOIOPOIHAS,
MON0BOAOpOaHAA. ["aoreHuapbl.
KadecTBeHHbBIC peakiyy Ha
rajJioreHuA-uoHbl. [Ipumenenune
COeIMHEHHH rajJoreHoB.
Jemoncrpanun. O6pasibl
TaJIOTEHOB — TPOCTHIX BEILIECTB.
BzanmopeiicTBHE TaJIOreHOB C
MeTayuiamu. BeiTecHeHne Xmopom
Opoma WM Hoja U3 PacTBOPOB HX
coleit

JemoncTpanus. Komnekuus
IIPUPOJHBIX COEAMHEHUH XJIOPA.
JlaGopaTopHslii onbIT. 32.
Pacno3naBaHue rajgoreHuI-HOHOB

raJloreHoB B IJJaHE OOIETO,
0COOCHHOTO U €IMHUYHOTO.
Ycemanasnusams npuarHHO-
CJIEICTBEHHBIE CBS3H MEXKIY
CTPOEHHEM aToMa,
XUMHYECKOH CBS3bIO, TUIIOM
KPUCTAIUIMYECKOMN PEIIETKH
y TaJIOT€HOB U
(bu3HYECKUMU U
XUMHYECKUMH CBONCTBAMU
9THX BELIECTB
Xapaxmepuzoeams ¢
UCIIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SI3BIKA
XUMHH COCTaB, (pusnueckue
U XUMUYECKUE CBOMCTRA,
HOJIy4YEHUE U IPUMEHEHHE
COECIMHEHUH T'aJIOTEHOB.
Haszvieamb coeTuHEHUS
raJIoreHoB 10 opMmyie u
cocmasnsims GOPMYIIBI IO
UX Ha3BaHHUIO.
Yemanaenueames Tpu4MHHO-
CJIEJICTBEHHBIE CBS3H MEXKIY
XUMHUYECKOH CBA3BIO U
TUTIOM KPUCTaJUIMYECKOU
PELIETKH B COETMHEHUSAX
raJIoreHoB U (PU3NYECKUMHU
Y XUMHYECKUMU
CBOWMCTBAaMH 3THX BEIIECTB.
1Iposooumy, Hab0dams u
onucvLI8amb XUMUYECKHUH
JKCIIEPUMEHT I10
pacrno3HaBaHUIO TaJOTeHHI-
MOHOB C COOJIIOICHUEM
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MpaBUJI TEXHUKHU
0€e301IacCHOCTH.
Buinoansams pacd€rsl 1o
XUMUYECKUM (POopMyIIaM H
YpaBHEHUSIM PEaKLUi,
MPOTEKAIOIIUX C YYaCTUEM
COCIUHCHHI raJIOTeHOB

28 Bupmyanvnas npakTuky | CossHas KUCJIOTa KaK CHUIIbHBIN Ymemw obpamarbest ¢ OTYEeT 2 Hezens
nabopamopusl. M ANEKTPOJUT. TUIIHYHBIE PEAKIUU 1a60paTOPHBIM nexaopst
Ipaxmuueckas KHUCIIOT, XapaKTepHbIE TS COISTHOW | 000pYyJOBaHUEM U
paboma 2. KHCJIOTBI: B3aUMOJIEHCTBUE C HarpeBaTeIbHBIMU
N3ydenue cBOICTB MeTaJlJIaMH, OCHOBHBIMH U npubopaMu B COOTBETCTBUU
COJITHOM KHCIIOTBI aM(pOTepHBIMH OKCHAMH, C TpaBUJIAMH TEXHUKHU

OCHOBaHUSIMHU U aM(POTEPHBIMU 0€30MacHOCTH.
THJIPOKCU/IAMHU, COJISIMHU. Habniooams cBolicTBa
KauecTBeHHas peakuiys Ha XJIOPUA- | SJIEKTPOIUTOB U
HOH MPOUCXOSIINX C HOIMHU
SIBJICHUM.
Habniooams u onucvieams
PEaKIuy C y9acTUEM
3JEKTPOJIUTOB C IIOMOILIBIO
PYCCKOTO (POIHOTO) SI3bIKA U
SI3BIKA XUMUH.
Dopmynuposampb BIBOJBI
10 pe3yJibTaTaM
IIPOBEIEHHOTO
JKCIIEPUMEHTA
29 O06001IeHre U crucTeMaTU3alvs 3HaHUK 10 TeMe « X UMUYECKHEe PEeaKIiK B pacTBopax. [ amoreHsn» 3 Henens
JeKaopsi.
30 KonTponbnas padota Ne2 mo Teme « XMMHYECKHE PEaKIUu B pacTBOpax. ['amoreHs» 3 Henens
JeKaopsi.
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31 AHnanu3 YPOK TectupoBaHue, peleHue 3a1a4d U Oecena 4 nenens
KOHTPOJIbHON 000011IeH | BBIMOJIHEHHUE YIIPAKHEHUI 110 TEME. neKaops.
paboThI us,

cucTemar
U3aluu U
KOppeKIH
Y 3HAHUU
32 [ToBTOpEeHue u YPOK TectupoBanue, penieHue 3aa1a4d u o1poc 4 nenens
0000IIICHIE TEMBI. 0000I1IeH | BBITIOJIHEHHUE YIIPAKHEHHUH 10 TEME. Jexaopsi.
us,
cucremar
u3all uu u
KOPPEKIN
Y 3HaHUI

33 Oo6mas koMOuHM | OOIIas XapaKTepUCTHKA JIEMEHTOB | /[asamsb OOIIYIO 0000ma | 2 Hemens
XapaKTepUCTHKA poBansbiii | VIA-rpynmel. Cepa B mpupoje U e€ | XapaKTepUCTUKY aTOMaM, o11as STHBapS
aneMeHToB VIA- YPOK IoJty4eHue. AJIOTPOITHBIE IIPOCTHIM BELIECTBAM U Tabyuua
TpyMmbl — MOJU(UKALIMH CEPbI U UX CBOWCTBA. | COETUHEHUSM XalIbKOT€HOB
XaJIbKOTE€HOB. XUMHUYECKHE CBOMCTBA CEPHI U €€ B 3aBHCUMOCTH OT UX
Cepa pUMEHEHHE. HOJIOKEHUS B

JemoncTpaumnu. Bzaumoneiicteue
cepsl ¢ MeTaiuiamu. ['opeHue cepsl
B KHCIIOpOJIE

MIEPUOINYECKON CHCTEME.
Xapaxmepuzoeamu
CTPOEHUE, aJNIOTPOIIUIO,
¢busnyeckne 1 XUMHYECKHE
CBOMCTBA, NIOJIy4YEHUE U
IIPUMEHEHHUE CEPBI.
Yemanaenueams npUIMHHO-
CJIEICTBEHHBIE CBS3H MEXKIY
CTPOEHHUEM aTOMa,
XUMHUYECKOH CBA3bI0, TUIIOM
KPUCTAJUIMYECKOMN pPEeIETKH
cepsl U €€ GU3NIECKUMU U
XUMHYECKUMHU CBONCTBaMH.
Buinonnsams pacy€Tsl 110
XUMHUYECKUM (popMysIaM U
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YpaBHEHUSIM pEaKLUid,
MPOTEKAIOIINX C YJ4aCTHEM
CEpHIL.

IIposooumy, nabarwoams u
ONUCLIBAMb XUMUYCCKHI
9KCTIIEPUMEHT 10 TOPEHHUIO
Cepbl Ha BO3JIyXE U B
KHCIIOPOJIE C COOTIOICHUEM
IIPABHJI TEXHUKH
0€e30macHOCTH

34

CepoBogopon u
CyabGuIbl

KOMOWHH
POBaHHBIN

YPOK

CepoBoi0po/i: cTpoeHUE
MOJIEKYJIbI, PU3NYECKUE U
XHMHYECKHE CBOMCTBA, MOJyYEHUE
u 3HadeHue. CepoBoJOpOIHAs
kucinota. CynbGuabl 1 ux
3HaueHue. JItoMuHOOPBHI.
Hemoncrpaumnu. Komiekuns
cynbpuaHbIX pya. KauecTBennas
peaxius Ha CylIb(pUa-UOH

Xapaxkmepuzosams C
UCIIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA
XUMHUHU COCTaB, PU3HUCCKUE
1 XUMHUYECKHE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHHE
COEIMHEHMI CEephI B
CTETIICHH OKHCJICHHS —2.
Hazvieamov coequaeHUS
Cepbl B CTENEHU OKHUCIICHUS
—2 o popmyie u
cocmasnsims GOPMYIIBI IO
HX Ha3BaHHIO.
Cocmaensamo
MOJICKYJISIPHBIE U HOHHBIE
ypaBHEHUS pPeaKIuii,
XapaKTEePU3YIOITHE
XHMHYECKHE CBOMCTBA
COEIMHEHUH CEPhI B
CTEIICHH OKHCJICHHS —2.
Onucvleams TPOIECCHI
OKHCIICHUS-
BOCCTaHOBJICHMS,
onpeoensams OKUCIUTEb U
BOCCTAHOBUTEINb U

TCCT

2 Henens
STHBapSI
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cocmaesnams dNEKTPOHHbBIN
OaJlaHC B pEaKIHAIX C
Y4aCTHUEM CEPBI B CTENIEHU
OKHUCJICHHS —2.
Yemanaenuseams npuarHHO-
CIIEJICTBEHHBIE CBSI3U MEXKIY
XHUMHYCCKOM CBA3BIO U
TUTIOM KPUCTAIIINYECKOM
PEWETKU B COEANHEHUAX
cepbl U GU3UICCKUMHU U
XHMHYCCKHMH CBOMCTBAMU
9THUX COCAUHEHUM

35

Kucnoponusie
COEIMHEHUS Cepbl

KOMOWHH
POBaHHBIN

YPOK

Oxkcup cepoi(1V), cepaucras
KHUCTI0Ta, CylIbGuThl. KauecTBeHHas
peaknus Ha CyJIb(UT-HOH.

Oxkcup cepoi(VI), cepnast kuciora,
cynb(atel. Kpuctamioruaparsr.
KauecTtBennast peakuus Ha
cynbdaT-uoH.

Jemouncrpanuu. OGeciBeunBaHue
OKpAaIlIeHHBIX TKaHEH U 1[BETOB
CEPHUCTBIM ra3oM.
B3anmoneiictere
KOHLICHTPUPOBAHHOW CEpHOMI
KHUCIIOTHI ¢ Mefbto. OOyriauBaHue
OpPraHMYECKUX BEIECTB
KOHIIEHTPUPOBAHHOM CEPHOM
KHCJIOTOM.

JlaGopaTopHblii onbIT. 34.
KavecTBeHHble peakiuu Ha
cynb(aT-HOHBI

3anucwvieams HopMyITBI
OKCHJIOB CE€PbI, HA3b16AMb
UX, ONUCbI6AMb CBONCTBA HA
OCHOBE 3HAHUM O
KHCIIOTHBIX OKCHJIAX.
Xapaxmepuzoeams ¢
HCIIOIb30BAaHUEM PYCCKOTO
(poHOTO) SI3BIKA U SA3BIKA
XUMHH COCTaB, (pu3nueckue
Y XMMUYECKHE CBOMCTBA
CEpPHOM KHUCJIOTHI KaK
3JEKTPOJINTA.

Cocmasname
MOJIEKYJIIPHBIE U HIOHHBIE
YpaBHEHUS PEaKIIHii,
XapaKTEePU3YIOLIUX
XHMHYECKHE CBOMCTBA
CEpPHOM KUCIOTBI.
Pacnosznasams cynbdart-
HOHBI.

Xapaxkmepuzosams C
HCIIOJb30BAHUEM PYCCKOTO
(poaHOTO) SI3bIKA U S3bIKA

TCCT

3 Henens
SIHBapsI
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XMMHH CBOMCTBA
KOHIIEHTPUPOBAHHOI
CEpPHOM KHUCJIOTBI KaK
OKHUCJIUTEJIS.

Cocmasnsams ypaBHEHUS
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIHHBIX
peaKkuuii METOI0M
3JIEKTPOHHOTO OajaHca.
Boinonnsms pacu€Tsl o
XUMHAYECKUM (HopMysIaM 1
YpaBHEHUSM PEaKIui,
MPOTEKAIOIINX C YIaCTHEM
CEPHOI KUCIIOTHI.
Habnwoams u onucvieams
XUMHYECKHUH IKCIIEPUMEHT

36

Bupmyanvnas
nabopamopus.
IIpakmuueckas
paboma 3.
N3ydenue cBorcTB
CEpPHOM KUCIIOTHI

MIPAKTHKY
M

CepHast KUCIOTa KaK CUJIbHBIN
NEKTPOJINT. TUNINYHBIE peaKIUH
KHCJIOT, XapaKTepHbIE NI
pa30aBIeHHON CepHOI KHCIOTHI:
B3aNMOJICHCTBHE C METAIIIAMH,
OCHOBHBIMH U aM(pOTEPHBIMU
OKCHJaMH, OCHOBAaHUSIMU U
aM(pOTEpHBIMU THIPOKCUIAMH,
cossimu. KauecTBeHHas peakuus Ha
cynb(ar-uoH

Ymems obpamarscs ¢
1a00paTOpHBIM
o0opynoBaHUEM U
HarpeBaTeIbHBIMU
prudopaMu B COOTBETCTBUU
C MpaBUJIAMH TEXHUKHU
0€30MMacHOCTH.
Habniooams cBolicTBa
JIEKTPOJIUTOB H
MPOUCXOSIINUX C HUMHU
SBJICHUU.

Habniooams u onucvieams
PEaKIny C y9acTHEM
ANEKTPOIIUTOB C ITOMOIIBIO
€CTECTBEHHOTI'0 (pPyCCKOTO
WJIM POJIHOTO) sI3bIKA U
SI3BIKA XUMUH.
Dopmynuposampb BEIBOJIBI
10 pe3ylibTaTaM

OTUCT

3 Henens
SIHBApS
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IPOBEAEHHOTO
JKCIIEPUMEHTA

37

OO6mas
XapaKTEPUCTHKA
XUMHYECKHUX
3JIeMeHTOB VA-
rpynnsl. A30T
Ammuaxk. Comm
aMMOHUS

KOMOWHUI
POBaHHBII

YPOK

OO0mrast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, CTpO€HHE aToMa
U MOJIeKyJibl a3ota. dusnueckue u
XMMUYECKHUE CBOWCTBA U
IIPUMEHEHHE a30Ta. A30T B
IIPUPOJIE U ero Ouosiornyeckas
pOJIb.

JdemoncTrpanun. /[narpamma
«CocTaB BO3IyXa».
Buneodparments! u cnaiiabl
«IItnubu Gazapen»

AMMMaK, CTPOCHHE MOJIEKYIIbI U
¢uznueckue cBoiicTBa. AMMuUavHas
BOJIa, HAIIATBIPHBINA CIIUPT, TUPAT
aMMHaKa. JJoHOpHO-aKIEeNITOPHBIN
MeXaHU3M 00pa30BaHMsI CBSA3U B
KaTHOHE aMMOHHUSI.
BoccranoBurenbHbie CBOMCTBA
aMMHuakxa.

Conu aMMOHUS U UX IPUMEHEHHUE.
KauecTtBeHHast peakiiys Ha KaTHOH
aMMOHHUS.

JemoncTpauumu. ITonydenue,
coOupaHue U pacro3HaBaHUE
ammuaka. Paznoxenue nuxpomara
aMMOHHUS.

JlaGopaTopHblii onbIT. 36.
KauectBenHas peakius Ha KaTUOH
aMMOHHUS

Jlasamwb 001IYIO
XapaKkTEPUCTUKY aTOMaM,
IIPOCTBHIM BELIECTBAM U
COEIMHEHUSIM 3JIEMEHTOB
VA-rpyniibl B 3aBUCUMOCTH
OT UX IOJIOKEHUS B
IIEPUOINYECKON CUCTEME.
Xapaxkmepuzoeams C
UCIIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA
XUMHH CTPOEHHUE,
(u3nuecKrue U XUMUYECKUE
CBOMCTBA, IIOJIy4CHUE U
pUMEHEHHUE a30Ta.
Haszvieams coenyHeHus
azorta 1o ¢opmysie u
cocmagnsams GOPMYIIBI TIO
UX Ha3BaHMIO.
Yemanasnusams npuarHHO-
CJIEICTBEHHBIE CBS3H MEKIY
CTpPOEHHEM aToMa U
MOJIEKYJIbI, BUJIOM
XUMHUYECKOH CBSI3U, TUTIOM
KPUCTAJUIMYECKOU PELIETKU
a30Ta U ero GU3NYeCKuMu U
XUMHUYECKHMH CBONCTBaMH.
Buvinonnsame pacuérel o
XUMHAYECKUM (hopMysiaM U
YpaBHEHUSIM PEaKIUid,
MIPOTEKAIOIUX C YYaCTUEM
azoTa

Xapaxmepusoeams ¢
HCII0JIb30BAHUEM PYCCKOTO

00001a
omas
Tabnuma

4 uenens
STHBapsI
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(pomHOTO) SI3bIKA U S3BIKA
XUMHH COCTaB, CTPOCHUE
MOJIEKYJIbI, PU3UYECKUE U
XUMHYECKHE CBOICTBA,
MOJIy4eHUE U IPUMEHEHHE
aMMHaKa.

Ha3zvieams conu aMMOHUS
1o ¢popMyJiam u
cocmagnsams GOpMYJIbI 110
UX Ha3BaHMSIM.

3anucvieams MONEKYISIPHBIC
Y MOHHBIE YpaBHEHUS
peakuui,
XapaKTePU3YIOIINX
XMMHYECKHE CBOMCTBA
aMMHaKa ¥ cojei aMMOHUSI.
Cocmasnsams ypaBHEHUS
OKHCITUTEIHHO-
BOCCTaHOBUTENIbHBIX
peakuil ¢ yyacTueM
aMMHaKa C IOMOIIBIO
METOa AIEKTPOHHOTO
Oananca.

Yemanasnueams npudMHHO-
CIIEJICTBEHHBIE CBS3H MEKIY
BHJIOM XUMHUYECKOU CBSI3H,
TUTIOM KPUCTAJLTUYECKON
PENIETKH B AMMHAKE U COJIIX
aMMOHHUS U (PU3UYECKUMU U
XUMHYECKHMH CBOHCTBAMHU
JTHUX BEIIECTB.

Ilposooumy, nabarooams 1
ONUCHIBAMb XUMUUYECKHUH
IKCIIEPUMEHT 10
pacrno3HaBaHUIO HOHOB

38



aAMMOHMSI C COOJIIOICHUE
IIPABHJI TEXHUKH
0e30IMacHOCTH.
Buvinonnsme pacdéTsl 1Mo
XUMHAYECKHM (hopMysiaM u
YPaBHECHHUSM PEaKIUH,
MIPOTEKAIOIINX C y4aCTHEM
aMMHaKa

38

Bupmyanvnas
nabopamopusi.
Ilpakmuueckasn
paboma 4.
[Tonyuyenue
aMMUaKa u
U3Y4YEHHE €ro
CBOMCTB

MIPAKTHKY
M

[Tonyuenue, cobupanue u
pacno3HaBaHWE aMMHAKa.
W3yueHne pacTBOPUMOCTH aMMHUaKa
B BOJIC M XapaKTePUCTUKA
OCHOBHBD(CBOﬁCTBFHHpaTa
amMuaka. KauecTBeHHast peakius
Ha KaTHUOH aMMOHUA

THonyuams, cobupamov n
PpAcnosHasams aMMHUaK.
Obpawamucs ¢
1a00paTOPHBIM
o0opyI0BaHUEM U
HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBUH
C MpaBUJIAMH TEXHUKHU
0€30MaCHOCTH.

Habnrwooams n onucvieams
XUMHYECKHIA IKCIIEPUMEHT C
HOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3BIKA
XUMUH.

Dopmyauposams BIBOABI
0 pe3yJbTaTaM
IIPOBEIEHHOTO
JKCIIEPUMEHTA.
Compyonuuams B TIporiecce
y4e0OHOTr0 B3aMMOJIEHCTBHS
pH paboTe B rpymnmnax

OTUCT

4 wenens
STHBapsI

39

Kucnoponnsie
COEMHEHUS a30Ta

KOMOUHU
POBAaHHBIN

YPOK

Oxcujibl a30Ta: HecoseoOpasyrouye
Y KHCIIOTHBIE.

A30oTHCTas KUCIIOTa U HUTPUTHI.
A30THas KHUCIIOTa, €€ MOJIy4YeHHe U
cBorcrBa. Hurpartsl.

Xapaxmepuzoeams ¢
UCIOJIb30BAHUEM PYCCKOTO
(poztHOTO) sI3BIKA U SI3bIKA
XUMHH COCTaB, (pu3nueckue
U XMMHUYECKUE CBOMCTBA,

TECT

5 Hepens
STHBapsI
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JemoncTpauunu. Bzaumoaeicreue
KOHIIEHTPUPOBAHHOM a30THOM
KHUCJOTBI ¢ Menblo. ['openue
y€pHOro nopoxa. Paznoxenue
HUTpaTa Kajusi U TOpeHue
JIPEBECHOTO YTOJIbKA B HEM.
JlaGopaTopHslii onbIT. 37.
XHUMHUYECKHE CBOMCTBA a30THOM
KHCJIOTBI KaK 3JIEKTPOJIUTA

MOJy4YeHUE U IPUMEHEHUE
OKCHJIOB a30Ta.
Cocmaenams
MOJIEKYJIIPHBIE U HOHHBIE
YpaBHEHUS PEaKLIMi,
XapaKTEePU3YIOLIUX
XMMHYECKHE CBOMCTBA
OKCHJIOB a30Ta.
Yemanasnueames npuaMHHO-
CJIE/ICTBEHHBIE CBSI3U MEKITY
BUJIOM XMMHYECKOU CBSI3H,
TUIIOM KPUCTaJUIMYECKOU
PEWETKHN B OKCHAAX a30Ta U
ux (puzmveckumu u
XUMUYECKUMH CBOMCTBAMHU.
Xapaxkmepuzosams C
MCITOJIb30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA
XUMHH COCTaB, (pu3nveckue
Y XMMHYECKHE CBOMCTBA
A30THOM KHCJIOTHI KaK
BIIEKTPOIUTA U €€
PUMEHEHUE.

3anucvieams MONCKYIISIPHBIE
Y MOHHBIEC YPaBHEHUS
peakuui,
XapaKTepU3yIOLIUe
XHMHYECKHE CBOMCTBA
A30THOM KHCIIOTHI KaK
AJIEKTPOJIUTA.

1Iposooumy, Hab0dams u
ONUCHIBAMb XUMUUECKHUI
SKCHEPUMEHT,

XapaKTepU3 YOI
CBOWCTBA a30THOM KHUCJIOTHI
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Kak 3JIeKTPOJINTA, C
coOJTI0ICHUEM TTPABUIT
TEXHUKHU 0€30I1aCHOCTH.
Xapakmepuzosams a30THYIO
KHCIIOTY KaK OKUCITUTEIb.
Cocmaensams ypaBHEHHS
OKHCIIMTEIIbHO-
BOCCTAHOBHUTEIbHBIX
peaKuuit,
XapaKTEePU3YIOIINX
XUMHYECKHE CBOICTBA
a30THOM KHCJIOTHI KaK
OKHCJIUTEJIS, C IIOMOIIBIO
METO/1a AJICKTPOHHOTO
OajaHca.

IIposooumy, Habarooams u
ONUCHIBAMb XUMHYECCKUI
IKCIIEPUMEHT,
XapaKTEePU3YIOIIHIA
CBOMCTBA a30THO# KHUCIOTHI
KaK OKHCIIUTENS, C
COOI0OICHUEM TPaBUII
TEXHUKHU 0€30I1aCHOCTH

40

docdop u ero
COCIMHCHUA

KOMOUHU
POBAaHHBIN

YpPOK

docdop, cTpoeHne aroma u
amorponust. @ochunpl. PochuH.
Oxcun dhocdopa(V) u pochopnas
kuciota. ®ocdarer.
Jemoncrpanuu. O6pasist

MIPUPOTHBIX COeAMHEHUH docdopa.

['openue ocdopa Ha Bo3yxe U B
kucnopoze. [lomyuenue Oenoro
docdopa u ucnbITaHUE ET0
CBOMCTB.

Xapaxmepuzoeams ¢
HCIIOJIb30BAHUEM PYCCKOTO
(poHOTO) SI3BIKA U SA3BIKA
XUMHH CTPOCHUE,
AIIOTPONHIO, (PU3UIECKHe U
XHMHYCSCKHE CBOMCTBA,
MOJIy4eHUe U PUMEHEHHE
dhocdopa.
CaMOCTOSTEIILHO
OnucvLIBamMs CBONCTBA
okcuaa pocdopa(V) kak
KHCJIOTHOTO OKCHA U

TECT

5 Hepens
STHBapsI

41



JlaGopaTopHslii onbIT. 38.
KauectBennas peakius Ha docdar-
WOH

cBoiicTBa (pocdopHoit
KUCJIOTHI.
HUnnrocmpuposams cBOWCTBA
okcuga dpochopa(V) u
(hocdopHOIi KHCTTOTHI
ypaBHCHHUSMU
COOTBETCTBYIOIIUX PEAKIIUi.
IIposooumy, nabarwooams u
ONUCHIBAMb XUMHYECKUHA
IKCHEPUMEHT C
COOII0ICHUEM TTPaBUII
TEXHUKU 0€30I1aCHOCTH.
Pacnosnasams docdart-
VOHBI

41

Oobmas
XapaKTEepUCTHUKA
aneMeHToB |VA-
IpYIIBL. YTIEpOL
Kucnoponusie
COEIUHEHUS
yriepoaa

KOMOWHH
POBaHHBIN

YPOK

OO0m1as XxapaKTepUCTUKa 3JIEMEHTOB
IVA-rpynme: ocoGeHHOCTH
CTPOEHUS aTOMOB, IPOCTHIX
BEILECTB U COCAMHEHUN B
3aBHCUMOCTH OT MOJIOKEHUS
AJIEMEHTOB B IIEPUOINYECKON
cucreMe. Yraepon. Kpyrosopor
yIJIeposa B IPUPOJE.
AnnoTponHble MOIU(DUKALINN:
anMas, rpagut. AMopdHbIit
YIJIEPOJ: Caxka, IPEBECHBIN YroJib.
Ancopbuusi. XuMHUYeCKue CBOMCTBA
yriepoaa. Kokcoxumuueckoe
IIPOU3BOJICTBO U €r0 MPOAYKIHS.
KapOumpr.

Jemoncrpanun. Komieknus
«O0pa31el MPUPOTHBIX COSAMHEHUHN
yraepona». [Toprper H. /1.
3enuHckoro. [lornomenue
AKTUBUPOBAHHBIM YTJIEM

Jlasamp 00111y10
XapaKTepUCTUKY aToMaM,
IPOCTHIM BEUIECTBAM H
COEJIMHEHUSM 3JIEMEHTOB
IVA-rpynne! B 3aBUCUMOCTH
OT UX MOJIOKEHHUS B
MIEPUOINYECKON CHCTEME.
Xapaxmepuzosamu ¢
HCIIOJIb30BAHUEM PYCCKOTO
(poztHOTO) sI3BIKA U S3bIKA
XMMHU CTPOCHUE,
AIOTPONHIO, (PU3NYECKHE U
XHMHYCSCKHE CBOMCTBA,
MOJTyYeHHEe U IPUMEHEHUE
amopdHoro yrieposja.
CpasHusams CTpOEHUE U
CBOICTBa anmasa u rpadura.
Onucvieams OKMCIUTEIBHO-
BOCCTAHOBHTEIIbHBIC
CBOWCTBA YIepo/a.

0000113
FoLast
Tabiuna

1 Henenst
deBpans
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pPacTBOPEHHBIX BEILIECTB MM Ia30B.
YerpoiicTBo nmpoTrBorasa

Oxkcua yrinepona(Il): crpoenue
MOJIEKYJIbI, IOJTyYEHHE U CBOICTBA.
Oxkcup yrinepona(IV): ctpoenue
MOJIEKYJIbI, TIOTy4eHHE U CBOMCTBA.
VYroabHas kucnota. Coiau yroiabHON
KHUCIIOTBI: KapOOHATHI U
rugpokapOonatsl. Texaudeckas u
MUIIeBast coAa.

JlaGopaTopHblii onbIT. 39.
[Tonyuenue u CBOKWCTBA YrOJBbHOU
KHCIIOTbI

IIposooumy, Habodams u
onucvI8ams XUMUYECKHMA
HKCHEPUMEHT C
COOTIOICHUEM TTPaBUII
TEXHUKHU 0€30I11aCHOCTU
Xapaxmepuzoeams ¢
HCIOJIB30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA
XUMHH COCTaB, (pusnueckue
U XUMUYECKUE CBOMCTRA,
HOJy4YEeHUE U TPUMEHEHHE
OKCHJIOB yTJIepo/ia.
Yemanasnueams npudMHHO-
CIIEICTBEHHBIE CBS3H MEKIY
BUJIOM XMMHYECKOH CBSI3H U
TUTIOM KPUCTAJLTUYECKON
PEWETKU B OKCHAAX
yriaepojaa u ux
(bu3nuecKuMu U
XUMHUYECKHUMH CBOHCTBaMH,
a TaKKe MPUMEHEHHUEM.
Cobnrooams TipaBuia
TEXHHUKHU 0€30MacHOCTH MpHU
WCTIOJIH30BAHUH TIEYHOTO
OTOIUICHHS.

Oxka3zvleams IEPBYIO
MOMOIIb TIPY OTPABJICHUU
yTrapHBIM Ta30M.
Xapaxmepuzoeams ¢
WCTIOJIH30BAHUEM PYCCKOTO
(poHOTO) SI3BIKA U SI3BIKA
XUMHH COCTaB, (pusndeckue
Y XUMHYECKHE CBOMCTBA,
MOJTyYeHHEe ¥ IPUMECHEHUE
YTOJIbHOM KUCIIOTHI U €€
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coneit (kapOOHATOB U
TUAPOKApOOHATOR).
HUnnrocmpuposams
3aBUCUMOCTb CBOMCTB COJIEH
YTOJIBHOM KHUCIJIOTHI OT HX
cocTaBa.

IIposooumy, Habodams u
onucvI8ams XUMUYECKHMA
IKCIIEPUMEHT C
COOIOICHUEM TTPaBUII
TEXHUKHU 0€30I1aCHOCTH.
Pacnosnasamy xapOboHart-
WOH.

Boinonnsms pacu€Tsl 1o
XUMHAYECKHM (opMysIaM 1
YpaBHEHUSAM PEaKIui,
MPOTEKAIOIIUX C y4aCTHEM
COEAMHEHUH yriaepoaa

42

Bupmyanvnas
nabopamopus.
IIpakmuueckas
paboma 5.
[Tonyuyenue
YTJIEKUCIIOTO Ta3a
U U3y4EHUE ero
CBOMCTB

MIPAKTHKY
M

[Tonyuenue, cobupanue u
pacrno3HaBaHME YIJIIEKUCIIOro rasa.
N3ydenune pacTBOPUMOCTH
YIJIEKUCIIOTO ra3a B BOJE U
XapaKTepUCTHKA KUCIOTHBIX
CBOMCTB YIOJIbHOMN KHUCIIOTBHI.
KauecTBennas peakuus Ha
KapOOHAT- U TUAPOKAPOOHAT-UOHBI

Ionyuams, cobupame n
pAacno3Hasams YrieKUCIbIA
ra3. Obpawamucs C
1a00paTOpHBIM
o0opyaoBaHUEM U
HarpeBaTeIbHBIMU
prudopaMu B COOTBETCTBUU
C MpaBUJIAMH TEXHUKHU
0€30MacHOCTH.

Habnwoams u onucvieams
XUMHYCCKHIA SKCIIEPUMEHT C
MIOMOIIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3BIKA
XUMUH.

Dopmynuposams BIBOABI
0 pe3ylbTaTam

OTUCT

1 Henens
GbeBpans
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IPOBEAEHHOTO
9KCIEPUMEHTA.
Compyonuyams B Tipoliecce
y4eOHOT0 B3aMMOAEHCTBUS
IIpH1 paboTe B rpymnmnax

43

VYri1eBo10pOsI
Kucnopoaconepxa
e
OpraHUYecKue
COEIMHEHUS

H3y4YeHUe
HOBOT'O
Marepuanl
a

Opranuueckasi XUMusi.
VYraeBogopoasl. MeTaH, 3TaH u
MIPOTIaH KakK MpeeibHbIC
(HaCBIILIEHHBIE) YTIEBOIOPOIbI.
OTHIICH U alleTUJIEH KaK
HenpeenbHbIe (HEeHACBIIICHHBIE)
yraeBonopoasl. CTpyKTypHbIE
(bopMyIbl OPraHUYeCKNX BEIIECTB.
I'openue yrnesogopoos. Peakiuu
JEruApUPOBAHUS MTPEACIIbHBIX
YTJIEBOJOPOOB.

JdemoncTpanuu. Monenu MoJIeKyi
MeTaHa, dTaHa, dTUJICHA U
anerwieHa. Bzaumoencreue
STUJICHA ¢ OPOMHON BOJION U
pacTBOpPOM IMepMaHraHaTa Kajaus
CnupThl. DTUIIOBBIHN CIUPT, €r0
MOJIy4YeHHUE, IPUMEHEHHE U
(U3HOTIOTHYECKOE JIEHCTBHE.
TpE€XaTOMHBIN CIIUPT [VIMLIEPUH.
VYKcycHas KUcnoTa Kak
MPEJICTAaBUTEND KapOOHOBBIX
KHCJIOT.

Jemouncrpanuu. O01ime
XAMHYECKHE CBOMCTBA KHUCIIOT Ha
MIpUMEpPE YKCYCHOM KHCIIOTHI.
KauecTBennas peakuus Ha
MHOT'OaTOMHBIE CIIUPTHI

Xapaxmepuzoeams
0COOCHHOCTH COCTaBa U
CBOMCTB OpPraHUYECKHUX
COCTUHEHUN.

Pasznuuams nipeaenbHbIe 1
HENpeIeIbHbIE
yTI€BOJIOPO/IbI.

Ha3zvisamw u 3anucvieams
(hopMyITBI (MOJICKYJISIPHBIE H
CTPYKTYpHBIE) BaXKHEHIIINX
IIPEICTABUTENICH
YIJI€BOIOPOIOB.
Habnooams 3a xonom
XUMHUYECKOTO
SKCTIIEPUMEHTA, ONTUCHIBATh
€ro U JIefaTh BHIBOJIBI HA
OCHOBE HaOJII0JCHUII.
QDukcuposams pe3yabTaThl
JKCIIEPUMEHTA C IOMOIIbIO
PYCCKOTO (POIHOTO) SI3BIKA,
a TaKKe C TOMOIIbIO
XUMHYECKHUX GOpMYI U
ypaBHEHUH
Xapaxmepuzoeams CIUPTHI
KaK KUCJIOPOJCOAepIKaIIne
OpraHUYECKUE COCAMHEHUSI.
Knaccugpuyuposamo
CIUPTHI 110 YUCTY

CaMoCTO
ATEIIbHAS
pabora

2 Hepnens
deBpans
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TUIPOKCHIIBHBIX TPYIII B UX
MOJICKYJIax.

Has3zvieams nipencraButenei
OJTHO- M TPEXaTOMHBIX
CIIUPTOB U 3aIUCHIBATH UX
hopmyIbI.
Xapaxkmepuzosamu
KapOOHOBBIC KUCIIOTHI KaK
KHCIIOPO/ICOIepIKaIIne
OpPraHUYeCKUE COCTUHEHHSL.

44

Kpemnwnii u ero
COEIMHEHUS
CunukartHas
MIPOMBIIIICHHOCTD

KOMOWHH
POBaHHBIN

YPOK

KpemHnii, ctpoenue ero aromMa u
HaxoJieHue B npupoje. CpoiicTBa
KpeMHust. CUIHIUABI U CHITAH.
Oxkcun kpemuus(1V). Kpemuueas
KHUCIIOTA U €€ COJU.
Jemouncrpanuu. Komiekuus
«O0pa31el MPUPOIHBIX COSTUHEHUN
kpeMHus». Komnekuus crekia,
KepaMUKH, [IEMEHTA U U3 13
HUX.

JlaGopaTopHuble onbIThI. 40.
[IponyckaHue yriekuciaoro rasa
4yepe3 pacTBOp CHUIIMKATa HATPUS
[Ipou3BOACTBO CTEKIIA U [IEMEHTA.
[Tponykuusi CUIMKaTHOMN
MPOMBIIIIIEHHOCTH: ONITUYECKOE
BOJIOKHO, KepamuKa, dhapdop,
¢asHc. OnTHYecKoe BOJIOKHO.
Hemoncrpaumnu. Komiekuns
MPOJYKLIUH CUJIMKATHOM
MPOMBIIIICHHOCTH.
BuneodparmeHTs! u crnaiiabt
«I[Ipon3BOJICTBO CTEKIIA U IIEMEHTa»

Xapaxmepusoeams c
UCIIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SA3BIKA
XUMUHU CTPOEHUE aTOMOB U
KPHUCTAJLIOB, (PU3NIECKUE U
XMMHUYECKHE CBOWCTBA,
HOJIy4YEHUE U IPUMEHEHHE
KPEMHUS.

Yemanasnusams npuarHHO-
CJIEICTBEHHBIE CBS3H MEKIY
CTPOEHHEM aToMa, BUJIOM
XUMHUYECKOH CBS3H, TUTIOM
KPUCTAIUIMYECKON PEIIETKH
KPEMHHUS U €ro
(bU3UYECKUMU U
XUMHUYECKHMHU CBOMCTBAMH.
Buinonnsame pacuérel o
XUMHAYECKUM (opMysiaM U
YpaBHEHUSIM PEaKIUid,
MIPOTEKAIOIUX C YYaCTUEM
KPEMHHMS U €70 COCIMHEHUM.
Xapaxmepuzoeams c
HCIIOJIb30BAHUEM PYCCKOTO
(poztHOTO) SI3BIKA U S3bIKA
XMMHUU COCTaB, (PU3NYECKUE

TCCT

2 Hepnens
deBpans
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M XUMHYECKHE CBOMCTBA,
MOJIYYEHHUE U IPUMEHEHHE
COCIMHEHUM KPEMHUS.
Cpasnueamsv TNOKCU]IBI
yriepojia U KpeMHHSI.
Onucvleams BaxXHENIINE
THUIIBI TPUPOJAHBIX
COEIMHEHUI KPEMHUS KaK
OCHOBHOT'O 3JIEMEHTa
JUTOCQEPHI.
Xapaxmepuzoeams
CUJIMKATHYIO
IIPOMBIIIUIEHHOCTD U €€
OCHOBHYIO HPOAYKIHIO.
Yemanasnuseams ananorun
MEXAY Pa3InyHbIMU
OTpaCJIsIMUA CHJIMKATHOU
MIPOMBIIIJICHHOCTH

45

[Tonyuyenue
HEMETAILJIOB
[Tonyuyenue
BaXXHEUIITHUX
XAMUYECKHUX
COE€TMHEHUH
HEMETaJIJIOB

KOMOWHHU
pOBaHHBII

YPOK.

Hewmeramisl B mpupoe.
@pakuoHHas NEPErOHKA KUJKOTO
BO3/yXa KaK Croco0 MoIy4eHus
KHCJIOpO/1a, a30Ta U aproHa.
[Tonyuenue dpocdopa, KpeMHuUs,
XJIOopa, HoJa. DJAEKTPOJIN3
pacTBOpPOB.

JemoncTpanun. Komieknus
«IIpupoiHbIE COETUHEHUS
HEMETaIIOB». BuneodparMeHTs! u
cnaiapl «DpakMOHHAS IEPErOHKA
KUAKOTO BO3/1yXa».
Buneodparments! u cnaiiabt
«Ilonyuyenue Bogopoia, KUCI0poaa
Y TaJIOTEHOB 3JIEKTPOIUTUYECKUM
cnocobom» [lonydenue cepHoit
KHCJIOTBI: CHIPBE, XUMH3M,

Onucvieams HaXOXKJICHUE
HEMETAJUIOB B IIPUPOJIE.
Xapaxmepuzoeams
(PaKIMOHHYIO IEPETOHKY
AKHUJKOTO BO3/1yXa KaKk
COBOKYITHOCTb (PU3HYECKHX
MIPOLIECCOB.
Apaymenmuposamu
OTHECEHHE TPOIIECCOB
MOJTyYeHHS] aKTUBHBIX
HEMETAJIJIOB K
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHBIM
rpoueccam
Xapaxkmepuzosams
XHMHU3M, CBIPbE, anmaparypy
Y HaYYHBIE TIPUHIIHUIIBI

MEHTAaJIb
Hasl
KapTa

3 "Heaens
dbeBpans
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TEXHOJIOTMYECKasl CXeMa, METO
KUIISILIETO CJIO0S, TPUHIUIIBI
TEI1000MeHa, IPOTUBOTOKA U
nupKymsiuu. Oneym.
IIpou3BOACTBO aMMUaKa: ChIPbE,
XHUMH3M, TEXHOJIOTHYECKasl CXeMa.
demoncTpaunu. Monenu
arrapaToB JJis IPOU3BOJCTBA
CEepHOM KUCIO0ThL. Moens
KUIISIIETo ci10s. Mosielib KOJIOHHBI
CHUHTE3a AMMHAaKa.
BuneodparmeHnts! u cnaiiabt
«IIpon3BOCTBO CEPHON KUCIOTBI».
BuneodparmenTs! u cnaiiabt
«[IpousBoacTBO aMMHaKa.
Komnexkuust «Cpipb€ niis nonyyeHus
CEpHOM KUCIOTBD)

IIPOU3BOJICTBA CEPHOU
KHCJIOTBHI.

Cpaeénueamsv NPOU3BOJICTBO
CEepHOMN KUCIIOTHI U
IIPOU3BOJICTBO aMMHUAaKa

46

00001aro
8807071

YPOK.

O06006111EHIE IO 1
TeMe «HemeTaminl
U UX COEIUHEHUD)

Ypok-yrnpaxHeHue ¢
UCIIOJIb30BAHUEM CaMOCTOSITEIbHON
paboThI 1O BBHIOIHEHUIO
IIPOBEPOYHBIX TECTOB, 33JJaHUN U
YIPa)KHEHUN

IIposooums OLIEHKY
COOCTBEHHBIX JOCTHKEHUH B
YCBOEHHUH TEMBI.
Koppexmuposamsb cBou
3HaHUS B COOTBETCTBUU C
TUTAHUPYEMBIM
pE3yIbTAaTOM.

Ilonyuams XUMUYECKYIO
UH(OPMALIUU U3 pa3IUYHbIX
HCTOYHHKOB.
Ilpeocmasnamo
MH(}OpPMALIHIO 110 TEME
«Hewmeramibl» B BUzE
TaOJIHII, CXeM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIIE C
npuMeHeHneM cpeacts KT

CaMoCTO
SATCIIbHAA
pabota

3 Henens
deBpans
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Konmponvnasa paboma Ne3 o teme «HemeTabsl M UX COSTUHEHUS

4 yenens
deBpans
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Tema 5. Merajuibl 1 UX coequnenus (12 v)

48 O61mas 1 m3ydyenue | [lonoxeHue MeTasuioB B ObwscHAmMb, YTO TAKOE 0000m1a | 4 veneis
XapaKTepUCTHKA HOBOTO NEPUOANYECKOM CHUCTEME METaJLJIBbL. o11as dbeBpans
METaJJIOB MaTepuana | XUMMHYecKHx 3neMeHToB [I. U. Xapaxmepuzosams Tabiuia

a. MenneneeBa, CTpOEHHE UX aTOMOB | XUMHUYECKHUE 3JIEMEHTHI-

U KpUCTAJUI0B. MeTaminueckas METaJLJIbI IO UX MOJOKEHHUIO

CBSA3b U METaJNINYeCcKast B [IEPUOJUYECKON CUCTEME

KpHUCTAJUIMYECKasl peIIéTKa. . Y. Menneneena.

@uU3NYECKUE CBOKMCTBA METAJIJIOB: Ilpocnosuposamsv cBONCTBA

AIIEKTPO- U TEIUIONPOBOJAHOCTD, HE3HAKOMBIX METAIIJIOB 110

OTpakarollas CloCOOHOCTD, MIOJIO’KEHUIO B

IIaCTUYHOCTh. UEpHBIEC U IIBETHBIE | MEPUOJUYECKON CUCTEME

MeTaJlJIbl XUMHUYECKHX 3JIeMeHTOB /I.
. Mennemneena.
Yemanasnuseams npuarHHO-
CJIEJICTBEHHBIE CBS3H MEKIY
CTPOEHHEM aToMa, BUJIOM
XUMHUYECKOH CBSI3H U TUIIOM
KPUCTAIUIMYECKON PEIIETKH
Yy METaJNIOB — MPOCTHIX
BEIIECTB U UX COSTMHEHUH

49 XuMudeckue 1 n3ydeHue | MeTaisl Kak BOCCTAaHOBUTEIIN. Obvsacuamsb, 4TO TaKoe pAll | TECT 1 nenens
CBOICTBa HOBOTO DNEKTPOXUMHUYECKUH psifl AKTUBHOCTH METAJUIOB. Mapra
METAJLJIOB Marepuan | HalpsbDKeHud. Bzaumopeiictsue Ilpumensimo ero nis
a. METaJIJIOB C HEMETAJIJIaMH, XapaKTePUCTUKU

OKCHJaMU, KUCIIOTAMH, COJISIMHU.
ATIOMUHOTEPMHUSL.
Hemoncrpaumuu. Bzaumonaeincreue
HAaTpHs, JINTHS U KaJIbIUS C BOJIOK.
['openue HaTpusi, MarHus M xenesa
B KHCJIOpoJie. Benblinika TepMuTHOM
cMecu. B3aumopeiictsue cmecu
ITOPOLIKOB CEPBI U XKENe3a, [IUHKA U
cepsl. B3aumonelicTBue alroMUHUsA
C KHCJIOTaMH, IIEeJI0YaMH U BOJOM.

XUMHYECKHUX CBOMCTB
MIPOCTHIX BEIIECTB-
METAaJLJIOB.

Ob6o6wams cuctemy
XHMHYECKHUX CBOMCTB
METAJJIOB KaK
«BOCCTAHOBUTEIIbHEIC
CBOICTBa.

Cocmasnamo
MOJICKYJISIDHBIC YPABHCHHSI

49



BzaumopeiicTBHe XKele3a U MEIH C
xJjopoM. Bzaumopeiicteue meau ¢
KOHIEHTPUPOBAHHOW CEPHOM
KHCJIOTOU M a30THOM KUCIIOTOM
(paz0aBieHHON U
KOHIICHTPHUPOBAHHOM ).
JlabopaTopHblii onbIT. 41.
BzaumozeiicTBue xenesa ¢
pactBopoM cynbdara meau(1l)

peaKuuit,
XapaKTEePU3YIOITUX
XHMMHYECKHUE CBOMCTBA
METaJJIOB B CBETE YUEHUs 00
OKHCIIMTEIIHHO-
BOCCTAHOBHUTEIHHBIX
mporeccax, a peakiuu ¢
Y4aCTHEM 3JIEKTPOJIUTOB,
MPEJICTABIISITh TAKKE U B
MOHHOM BHJE.
Habnooams 1 onucviéams
pPEaKIuu MEXTY
BEILIECTBAMH C IIOMOIIBIO
PYCCKOTo (POIHOTO) SI3bIKA U
SI3pIKA XUMUH.
CaMOCTOSTEIBLHO
npo6oOUNb ONBITHI,
TTO/ITBEP K TAFOTITHE
XHMHYECKHE CBOMCTBA
METAJLIOB, C COOII0IEHUEM
MPaBHII TEXHUKH
0e30macHOCTH

50

O6mmas
XapaKTepUCTHKA
ynemMeHToB |A-

TPYTIIBI

KOMOWHHU
pOBaHHBII

YPOK.

CrtpoeHune aTOMOB U MPOCTHIX
BEIISCTB. 3aBUCUMOCTD
(GUBUYECKUX U XUMUYECKHUX
CBOMCTB IIEIOYHBIX METAJIOB OT
3apsA0B sSaep UX aToMOB. OKCUIBI U
TUAPOKCHU/IBI HIEJIOYHBIX METAIIOB,
UX MOJIy4YE€HHE, CBOMCTBA U
npuMeHeHre. Baxuernmume conu
IIEJIOYHBIX METAJIOB, NX 3HAUYCHUE
B [IPUPO/IE U )KU3HU YEJIOBEKA.
JemouncTpanus. Okpacka IiaMeHu
COCIMHCHUSAMH IICITOYHBIX
METaJJIOB

Ob6vscHamb STAMOJIOTHIO
HA3BaHUS TPYIIIBI
«IIIEJIOYHBIC METAJIITBI.
Jlasamwb 06111yIO
XapaKTEPUCTUKY IIETOTHBIM
MeTaJlJIaM 10 UX
TTOJIOKCHUTO B
IIEpUOANYECKON CUCTEME
XUMHYECKHUX dJIEeMEHTOB /1.
N. Menneneesa.
Xapaxkmepuzosamo
cTpoeHue, husndeckKue u
XUMHUYECKHE CBOMCTBA

0000113
FoLast
Tabiuma

1 Henens
Mapra
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MIEJIOYHBIX METAJUIOB B
CBETE 00IIEero, 0COOESHHOTO
Y €JIMHUYHOTO.
IIpeockazvieams
¢busnvecKkue 1 XUMHYECKHE
CBOWCTBA OKCHJIOB U
THIPOKCHUJIOB MICTOYHBIX
METaJJIOB Ha OCHOBE UX
COCTaBa U CTPOCHHUSI U
HIOJITBEPIKJIATh MIPOTHO3BI
YpaBHCHUSIMH

COOTBCTCTBYIOIIIHUX peaKHHﬁ.

IIpo6ooums pacu€Tsl 1O
XUMHYECKUM (hopmynam u
YpaBHEHUSIM pEaKLUid,
MPOTEKAIOLIUX C yYaCTUEM
HICJIOYHBIX METAJJIOB U UX
COECTMHEHU I

51

O6mmas
XapaKTEepUCTHKA
[HA-rpymms

KOMOWHHU
pOBaHHBII

YPOK.

CrtpoeHure aTOMOB U MPOCTHIX
BEIISCTB. 3aBUCUMOCTD
(GUBUYECKUX U XUMUYECKHUX
CBOMCTB IIEJI0YHO3EMENIbHBIX
METaJUIOB OT 3apsI0B sACp UX
aToMOB. OKCUJIBI U TUIPOKCHUIBI
MIEJIOYHO3EMENBHBIX METAIOB, UX
MOJIy4eHHUE, CBOMCTBA U
npuMeHeHne. Baxknelmme conn
MEIT0YHO3EMENbHBIX METAJJIOB, X
3HAYCHHE B MPUPOJIC U KUZHH
yenoBeka. KapOoHaTh! u
TUAPOKAPOOHATHI KAJIBITHS.
JemoncTpanun. Okpacka 1iaMeHu
COEIMHEHUAMU
MIEII0YHO3EMENIbHBIX METAIIOB.
I'amenue n3BeCTH BOJIOM.

Ob6vscHAMb YITUMOJIOTHIO
Ha3BaHUS TPYIIIBI
«IIEIOYHO3EMEITbHBIC
METaJLIbI.

Jlasamp 00111yIO
XapaKTEPUCTHKY MeTajliaM
IHA-rpymimst
(1IeI0YHO3eMETbHBIM
MeTajjiam) 1o ux
TMIOJIOKEHUIO B
MIEPUOIUYECKON CHCTEME
XUMHUYECKHUX 3JICMCHTOB
. . Menneneena.
Xapaxmepuzosamo
cTpoeHue, GU3nIecKue u
XUMHYECKHE CBOMCTBA
IEJIOYHO3EMETbHBIX

0000113
FoLast
Tabiuma

2 Henens
MapTa
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JlaGopaTopHblii onbIT. 42.
[Tonydyenue n3BECTKOBOM BOJIBI U
OIIBITHI C HEM.

METAJIJIOB B CBETE OOIIIETO,
0COOEHHOTO U €IMHUYHOIO.
IIpeockazvieams
(u3HUYeCKre U XUMUYCCKUE
CBOMCTBA OKCHUIOB B
TUAPOKCHIOB MeTauioB |1A-
TPYMIBI HA OCHOBE UX
COCTaBa U CTPOCHHMS H
noomeepicoams MPOTHO3BI
ypaBHCHHUSIMU

COOTBETCTBYIOIINX PEAKIIM.

IIpoeooums pacd€Thl 1O
XUMHAYECKHM (HOopMysIaM 1
YpaBHEHUSM pEaKIui,
IPOTEKAIOIIUX C YIaCTHEM
HIETTIOYHO3EMENTbHBIX
METAJJIOB U UX COCIMHEHHI

52

JKécTkocTh BOIBI U
CIIOCOOEI €€
yCTpaHEHUS
IIpakmuueckas
paboma 6.
JKEcTKOCTh BOJBI M
CITOCOOBI €€
yCTpaHEHUS

YPOK
MIPUMEHEH

s 3HaAHUU
MPaKTUKY
M.

JKécTkocTh BOIBI: BpeMEHHas U
nocrosiHHas. CrocoObl yCTpaHEeHUs
BpeMeHHOM xécTkocTu. CrocoOsl
YCTPaHEHMS IOCTOSSHHON
KECTKOCTH.

JAemoncTpauuu. [Tonyuenue
JKECTKOU BOJIbI B3aUMOJEHCTBUEM
YTJIEKUCIIOTO ¢ U3BECTKOBOM BOJIOM.
YcerpaneHue BpEMEHHOM )KECTKOCTH
KAIISTYEHUEM U 1OOABJIEHUEM COMBL.
YcerpaHeHue MOCTOSTHHOU
KECTKOCTHU 00ABICHUEM COJIBI.
WNoHNTBI ¥ IPUHIMT UX AEUCTBUS
(Bugeodparment) [lomyuenune
JKECTKOU BOJIbI B3aUMOJEHCTBUEM
YTJIEKUCIIOTO C U3BECTKOBOW BOJIOM.
YcerpaneHue BpeMEHHOM KECTKOCTH
BOJIbl KMIITYCHUEM U J00aBJICHUEM

ObvscHams IOHATHE
(OKECTKOCTH BOJIBDY.
Paznuuams BpeMEHHYIO U
IIOCTOSIHHYIO KECTKOCTh
BOJIBIL.

IIpeonazame criocoObI
yCTpaHEeHHs KECTKOCTH
BOJIBL.

IIposooumy, Habodams u
ONUCHIBAMb XUMHUYECKUH
IKCIIEPUMEHT C
coOJTr0IeHUEeM TPaBUIT
TEXHHUKHU 0€30MacHOCTH
THonyuams, cobupame n
pacnosHasams yriaeKuCabIi
ra3. Obpawamwcs C
71a00paTOpHBIM
000pyJI0BaHUEM U

MEHTal
pHas
KapTa

2 Henens
MapTa
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cozbl. YCTpaHEHUE MMOCTOSHHOMN
JKECTKOCTH BOABI 10OaBIECHUEM
COJIEL.

UcnbeiTanue »XECTKOU BOIEI
pPacTBOpPOM MbLIA

HarpeBaTeIbHBIMU
npuOopaMu B COOTBETCTBUU
C MpaBUJIAMH TEXHUKHU
0€30MacHOCTH.

Habnwooams u onucvieams
XUMHYECKHUN SKCIIEPUMEHT C
MTOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U S3BIKA
XUMUH.

Dopmynuposams BBIBOBI
0 pe3yJibTaTaM
MPOBEAEHHOTO
IKCIIEPUMEHTA.
Compyonuuams B mipoliecce
y4e0OHOTr0 B3aMMOJICHCTBHS

npu paboTe B rpymnmnax
53 AJTIOMUHHH U €10 koMOuHN | CoequHEeHUs aTIOMUHUS B ipupoje. | Xapakmepuzosamo caMoCTO | 3 Hexels
COEIMHEHUS pOBaHHBIN | XMMHUYECKHE CBOWCTBA U AIIOMHUHHUHU 110 €T0 sSTEIbHA | MapTa
YPOK. MIPUMEHEHUE ATIOMUHHUSL. MIOJI0KEHHUIO B P
OcoOeHHOCTH OKCHA U MIEPUOUYECKON CUCTEME pabora

TUAPOKCH/IA aJTFOMUHHMS KaK
aM(OTepHBIX COCAMHEHUH.
Baxkneiimue conu aTioMUHNS
(xmopun, cynsdar).
JemoncTpanun. Komieknus
IIPUPOJHBIX COEAMHEHUIN
amroMuHus. BugeodparmMeHTs! u
cinannel «OKCcU alIIOMUHUS U €r0
moauduxarmmy. [lonydenue
aMm(doTepHOTO THIPOKCHIA
AITFOMHMHUS ¥ UCCIIEAOBAHUE €0
CBOICTB

XUMHYECKHUX DJIEMEHTOB
. . MeHnneneena.
Onucvleams CTPOEHUE,
(bu3nIecKre U XUMUYECKUE
CBOMCTBA aJFOMUHUS,
MOJTBEPKIAS] X
COOTBETCTBYIOLIUMU
YPaBHEHUSIMH PEAKIIMM.
Ob6vsicusams IBONCTBEHHBIN
XapakTep XUMUYECKHUX
CBOMCTB OKCHJIa U
TUJPOKCHIA ATTFOMUHMSL.
Konxpemuzuposamo
AJIEKTPOJIUTHYECKOE
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MOJTy4YEHUE METAIIOB
OTIMCaHUEM TTPOU3BOICTBA
aJIFOMHHUS.
Yemanasnusamo
3aBHCHMOCTE 00JIacTei
MIPUMEHEHHUS ATFOMUHUS U
€ro CILJIABOB OT CBOMCTB
9THUX BEILECTB.
IIpo6ooums pacd€Tsl 1O
XUMHYECKUM (hopmyrnam u
YpaBHEHUSIM pEaKLUid,
MPOTEKAIOIIUX C YUACTHEM
AJIFOMHUHUS U €T

COCTUHEHUN
o4 Keneso u ero koMOWHN | OCOOCHHOCTH CTPOSHUS aToMa Xapaxkmepuzosamuv camocTo | 3 Henenst
COEJIMHEHUS pOBaHHBIN | xene3a. XKenezo B mpupoe. MOJIOKEHUE JKelle3a B sTellbHA | MapTa
YPOK. Baxueitmue pynbl sxene3a. OKCUIBI | TEPHOIUYECKON CUCTEME o
u runapokcusl xeneza(ll) u (111). XUMHYECKHX 37eMeHToB [I. | pabota

Conu xenesa(Il) u (I1I).
OOHapyXeHue KaTHOHOB JKeJle3a B
pacTBope. 3HAaUCHUE COCTMHEHUM
xKenesa.

JlaGopaTopHble onbITHI. 43.
[Tony4yeHue rupoOKCHIOB
xene3za(ll) u (111). 44.
KauecTBeHHBIE peakIy Ha
KaTHOHBI XKeJe3a

U. MenneneeBa u
0COOEHHOCTH CTPOCHMS
aToMa jKejesa.

Onucvieams pusnueckue u
XHUMHYECKHE CBOMCTBA
Kelesa, MOATBEepKIas uxX
COOTBETCTBYIOIIUMHU
YPaBHEHUSMHU PEAKITHIA.
ObvscHamb HaMM4Ke IBYX
TeHETUYECKUX PSIOB
coeTMHeHMH xene3a Fe?t u
Fe3*.

Yemanasnusamo
3aBHCUMOCTB 00JIacTei
TIPUMECHCHHMSI JKeJie3a M ero
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CIJIAaBOB OT CBOMCTB 3THUX
BEILIECTB.

IIpo6ooums pacu€Tsl 1O
XUMUYECKUM (POopMyIIaM H
YpaBHEHUSIM pEaKLUid,
MPOTEKAIOIINX C YJ4aCTHEM
JKeJe3a U €ro COSIMHCHUIA.
Habnooame 1 onucvieams
peaKIu MEXITY
BEIIECTBAMM C IIOMOILBIO
pPYCCKOTO (POIHOTO) SI3bIKA U
SI3BIKA XMMUH
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Ilpakmuueckasn
paboma 7.
Pemenue
SKCIEPUMEHTAJIbH
BIX 3aJ1a4 110 TEME
«MeTtamsby

MIPAKTHKY
M

Pemienune sxcnepuMeHTAIbHBIX
3a/71a4 Ha pacro3HaBaHUE U
MOJTYYECHHUE METAJJIOB U UX
COeIMHEHUN

DKCHepUMEHTAIbHO
uccnedosams CBOMCTBA
METAaJJIOB U UX COCHUHCHHIH,
peliaTh
IKCIIEPUMEHTAIILHBIC 3a/1a4H
o Teme «MeTaib».
Pabomamw ¢ n1abopaTtopHbIM
000pyJI0BaHUEM U
HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBUU
C TpaBUJIAMH TEXHUKH
0€30MaCHOCTH.

Habniooams cBolicTBa
METAIIJIOB U UX COETMHEHUH.
Onucwviéams XUMAYICCKUI
9KCIIEPUMEHT C TTIOMOIIIBIO
pPyCCKOTO (POIHOTO) SI3bIKA U
SI3BIKA XUMUH.
Dopmynuposams BbIBOABI
0 pe3ylbTaTaM
NIPOBEIEHHOTO
IKCIIEPUMEHTA.

OTUCT

5 Henens
MapTa
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Onpedensmo (UCcxons U3
y4eOHOH 3a/1a4n)
HE00X0IMMOCTh
UCIIOJIb30BaHUS
HaOJTIOICHUS WIH
IKCIIEPUMEHTA

56 Koppo3sus npumeneHn | Kopposus razoBas (xumuueckas) U | O0vsacHAmb TOHATHE MeHTall | 5 Hexens
METAJUIOB U ue IEKTPOXUMUYECKAs. 3aIInuTa «KOPPO3HSI». bHas Mapra
CIIOCOOBI 3aIHUTHI 3HaHUH. METAJIOB OT KOPPO3UH. Pasznuuams XuMHYECKYIO U | KapTa
OT Heé Hemoncrpaunu. Komiekuns AIIEKTPOXUMHUYECKYIO

«XUMHYECKUE UCTOYHUKU TOKAY. KOPpO3HUIO.

Pe3ynbTarhl UM TETEHOTO Hnnrocmpuposamu

HKCIIEPUMEHTA M0 U3YYCHHIO IpUMepamMH MOHSATHUS

KOPPO3WH CTAILHBIX U3JICIIUN B «KOPPO3HSI», «XUMHUSCKAS

3aBHCHUMOCTH OT yCJIOBHIA KOPpO3UsI»,

IPOIIECCOB (OQICKTPOXUMHUYCCKAS
KOPPO3US».
Xapaxkmepuzoeams ciocoObI
3aIUThl METAJLJIOB OT
KOPpO3HH

57 Mertainsl B npuMeHeH | Metamnsl B ipupoe. [lonstue o Knaccugpuyuposame dopmbl | mentan | 1 Henens
npupoje. [lonsrue ne MeTayprun. Y€pHas 1 1iBeTHas MIPUPOJTHBIX COCTMHEHUHN bHas anpens
0 METaJLTyprUH 3HAHUH. MeTtanyprus. [lupomeTtannyprus, | MeTaIoB. KapTa

TUAPOMETAJLUTYPT U,
ANEKTpOMETAILTYprusi. JlOMEHHBIN
nporecc. [lepepaboTka uyryHa B
CTaJIb. DJIEKTPOJIU3 PACILIABOB.

Xapaxmepuzosamwb o01IHIE
CMOCOOBI NOTYYEeHHUS
METaJJIOB: TTHPO-, THAPO- U
AIIEKTPOMETAILUTYPTHIO.
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JemoncTpauuu. BocctaHoBiienue
menn u3 okcuaa meau( 1)
BOOpoJoM. BuneodparmeHTsr u
cnaiapl «IIpou3BoICTBO UyryHa U
cTanuy. BuneopparmMeHTs 1
cnaiapl «3nenus u3 yyryHa u
cTanmy. BuneopparmMeHTs 1
cnaiael «IIpou3BocTBO
ATFOMUHUS

Konxpemuzuposamo
CIOCOOBI MOTyYCHUS
METAJJIOB MPUMEPAMHU U
YPaBHEHUSMH PEAKITHH C
COCTaBJICHUEM
3JICKTPOHHOTO OajaHca.
Onucvliéams JOMCHHEIN
npolecc u
3JIEKTPOJIUTUYECKOE
MOJIy4YeHUE METAJUIOB.
Paznuuams 4€pHble u
[[BETHBIC METAIIJIbI, YYTYH U
CTallb
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O0600611eH1E
3HAHUHU 110 TEME
«MeTtaib

00001mant
HH YPOK.

Ypok-ynpakHEHHE ¢
MCIIOJIb30BaHUE CAMOCTOSITENLHOM
PabOTHI IO BBHITTOJTHEHHUIO
IIPOBEPOYHBIX TECTOB, 3aJJaHUN U
YIPaXXHEHHUI

IIposooums oneHKyY
COOCTBEHHBIX JIOCTUXXEHUH B
YCBOEHHUU TEMBI.
Koppexmuposams cBou
3HaHUS B COOTBETCTBUU C
IUTAHUPYEMBIM
pe3yJIbTaToOM.

Tlonyuams XUMUYECKYIO
nH(pOopMaLUY U3 pa3IMUHbIX
VCTOYHHUKOB.
Ilpeocmasnsamo
UH(POPMALIUIO TIO TEME
«MeTaiiel» B BUJIe TaOJIHIL,
CXEM, OTIOPHOT'O KOHCIIEKTa,
B TOM YHCIIE C
npumeHenueM cpeacts KT

CaMOCTO
ATeNbHA
A
pabota

1 wenens
anpens

Tema 6

. XuMHus H OKpY:RaoLas cpeaa (2 4).
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XUMHUYECKUN
COCTAaB IJTAaHETHI
Semisd

1

KOMOUHU
POBAaHHBIN

YPOK.

Crtpoenue 3emiu: APO, MAaHTHS,
3eMHas Kopa, Turocdepa,
runpocdepa, armochepa.
XHUMHYECKUN COCTaB 3EMJIH.

Humezpupoeams cBeCHUS
o gusnyeckoi reorpadun
B 3HAHMSI O XUMUYECKOU
OpraHu3alMH [UIAHETHI.

orpoc

2 Henens
anpens
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I'opHbie mopoabsl. MuHepaisl.
Pyng1. [Tose3nbie nckonaeMsble.
JMemoucTpanun. BugeodparmeHTs
u cnainbl «CtpoeHue 3eMiid U e€
XUMHYECKHHU cocTaBy. Koieknus
MHUHEPAIOB U TOPHBIX MOPOJI.
Koymeknusa «Pyapl MmeTamioBy.
JlabopaTopHblii onbIT. 45.
W3yuenue rpanura

Xapaxkmepuzosamw
XHMHUYECKHH COCTaB
FeOJOTHYECKHUX 000104YCK
3emin.

Paznuuams Mmunepainsl u
TOPHBIE TIOPOJIBI

60 OxpaHa 1 KOMOMHH | ICTOYHHKU XUMHUYECKOTO Xapakmepuzosamu IOKJIanbl | 2 Henels
OKpY’KaroIeu POBAHHBIN | 3arpA3HEHUS OKPY/KAIOIIEH Cpelbl. | NCTOYHUKHA XUMUYECKOTO arnpens
Cpensl OT YPOK. ['noGanibHbIE SKOJIOTMUECKUE 3arpsI3HEHUS OKPYKaroLen
XUMHYECKOIO po0JIEMBI: HapyIlIEHUE CpEIbL.
3arpsi3HEHUs OMOreoXUMHUYECKUX KPYroBopoToB | Onucvieams Tao0aibHbIe
XUMHUYECKHUX AJIEMEHTOB, 9KOJIOTMYECKUE TPOOIIEMBI,
NOTEIJICHUE KJIIMMATa, KUCIIOTHBIE CBSI3aHHBIE C XUMHUYECKUM
JOXKIU U Ip. O30HOBBIE JABIPHI. 3arpsi3HEHUEM.
MexayHapoiHOe COTpyAHUYECTBO | [Ipednazams yTH
B 00JIaCTH OXpaHbI OKPYXKaIoIen MHHUMM3ALIUHA BO3JICUCTBUSA
Cpellbl OT XUMHUYECKOTO XUMHYECKOT0 3arps3HEHUS
3arpsi3HeHUs. «3enéHast XUMUs». Ha OKPY’KaIOILYIO Cpery.
JemoncTpanuu. Bugeopparments! | Ilpusooums npuMepbl
u cnaiiapl «I' nobanpHble MEKIyHApOIHOTO
HKOJIOTHUECKHUE MPOOIIEMBI COTPY/AHHUYECTBA B 00JIACTH
YeJI0BEYECTBA» OXpaHbl OKpYy’Karolei
Cpelbl OT XUMUYECKOTO
3arpsi3HeHus
Tema 7. Ofo01meHNe 3HAHNI MO0 XHMHUH 32 KYPC OCHOBHO# 1K0Jibl. [ToaAroToBKa K 0CHOBHOMY rocyIapcTBeHHOMY 3Kk3ameny (OI'9) (6 u)
61 BemectBa 1 0006men | CTpoeHue aToMa XUMHYECKOTO Ilpeocmasnamo camocto | 3 Hemens
ue u AJIEMEHTA B COOTBETCTBUHU C UH(POPMAIIHIO IO TEME SITEJIbHAS | anpests
MOBTOPEH | MOJIOXKEHHUEM ITOTO AJIEMEHTA B «[lepuonnyeckuii 3aKoH U paborta
ne NEPUOANYECKON CUCTEME. nepuoguyeckas cucrema /.
n3ydeHHo | CTpoeHHe BellecTBa: XUMUYecKas H. MenneneeBa B cBere
ro CBAA3b M KPUCTAJUINYECKHE PEIIETKH. | TEOPUU CTPOEHUS aTOMay B
MaTtepuia. | 3aBUCUMOCTh CBOMCTB BUJIEC TAOJIMII, CXEM,
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00pa30BaHHBIX IIEMEHTAMU
MPOCTHIX BEIIECTB (METAILIOB,

HEMETaJIJIOB, 0JIarOPOJIHBIX I'a30B)

OT IIOJIOXKEHUS HJIEMEHTOB B
IIEPUOIUYECKON CUCTEME.

Knaccugukanus HeopraHndeckux
BeecTs. IIpencraBurenu pasHbIX
KJIACCOB HEOPIaHUYECKUX BEILECTB

OTIOPHOTO KOHCIIEKTa, B TOM
YHUCJIE C IPUMEHEHUEM
cpeacts UKT.

Buwinonusams T€CTOBBIC
3a/IaHus IO TEME.
Ilpeocmasnsamo
UH(POPMAIIHIO IO TEME
«Buibl XUMHUYECKOH CBSI3U U
THUIIBI KPUCTAIUTMYECKHUX
pemérok. BzaumMocBs3b
CTPOEHUS U CBOICTB
BEIIECTB)» B BUJIE TaOJHII,
CXEM, OIIOPHOT'0 KOHCIICKTA,
B TOM YHCJIIE C
npumeHeHueM cpeacts UKT

62

XUMHYECKHE
peakuuu

0000111eH
e
MTOBTOPEH
e
W3Y4YEHHO
ro

Marepuiia.

[Ipu3Haku U ycaoBusi IpOTEKaHUs
XUMHUYECKHUX peakuui. Tunosorus

XHUMHUYCCKUX peaKHI/Iﬁ 1o

Pa3InYHbBIM OCHOBAHU M. PeaKHI/II/I
HOHHOT0 0OMeHa. OKUCIUTEILHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

Ilpeocmasnsamo
UH(POPMALIUIO TIO TEME
«Knaccuduxanms
XUMHUYECKHUX PEAKLUN 110
pa3MYHBIM NPU3HAKAM) B
BHUJI€ TAOJIUIL, CXEM,
OTMOPHOTO KOHCIIEKTa, B TOM
YHUCJIe ¢ TPUMEHEHUEM
cpencts UKT.

Buvinonnsamu TecToBbBIE
3a/1aHus IO TEME.
Xapaxmepuzoeams
OKHCITUTENBHO-
BOCCTAHOBUTEILHBIE
peaKIu, OKUCIUTEIb U
BOCCTaHOBUTEb.
Omauyams OKUCTUTENBHO-
BOCCTAHOBUTEILHBIE
pEeaKIMu OT peakluii
o0OMeHa.

CaMOCTO
ATCIAbHAsA
pabota

3 Henens
anpens
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3anucwvlieams ypaBHEHUS
OKHCIIMUTENHHO-
BOCCTAHOBHUTEILHBIX
peakuii ¢ MOMOIIBIO
METO/1a JIEKTPOHHOTO
OanaHca

63 OcHOBBI 00001eH | XUMUYECKHE CBOHCTBA MPOCTHIX Xapaxmepuzosams obuue, | camocto | 4 Hemens
HEOpPraHUYeCKOn ue u BEIIECTB. XapaKTepHbIE 0COOCHHBIE U ATebHas | anpens
XUMHAH MOBTOPEH | XMMHYECKHE CBOMCTBA WHIMBUYyaJIbHBIC CBOWCTBA | paboTa

ue coneo0pa3yroIIuX OKCH/IOB, KHUCJIOT, OCHOBaHUI U conei

W3YYEHHO | THIPOKCHIOB (OCHOBAHHIA, B CBETE TECOPUHU

ro KHCIIOPOJICOIEPKALIUX KUCIIOT U ANEKTPOIIUTUYECKOM

MaTepuiia. | aM(pOTEPHBIX THAPOKCHJIOB), COJIEH | TUCCOIMALINH.
Apeymenmuposamso
BO3MOYKHOCTH IPOTCKAHHSI
XUMHYECKHUX PEaKIIHii B
pacTBOpax MEKTPOIUTAX
UCXOJI U3 YCIIOBH.
Knaccugpuyuposamsw
HEOpPraHUYECKHE BEIIeCTBa
10 COCTaBy U CBOMCTBAM.
IIpusooums ipuMepbl
IpeACTaBUTENEN
KOHKPETHBIX KJIACCOB U
TPy HEOPTaHUIECKUX
BEIIIECTB

64 [ToBTOpEeHME N 0006men | TecTtupoBaHue, perieHUE 3a1a4 U Buvinoausamo TecTh 1 camocTo | 4 Henens
00001eHue 1o ue u BBHITIOJTHEHHE YIIPAKHEHHUH 110 TEME | YIPaXHEHUS, peuams SITETIbHAS | anpens
teme. [TonroroBka MOBTOPEH 3aJjauu 110 TeMe. pabora
K KOHTPOJIBHOU ue IIpo6ooums OLIEHKY
pabote W3Y4EeHHO COOCTBEHHBIX JIOCTH)KCHHN B

ro YCBOCHUU TEMBI.
MaTepuIa. Koppexmuposamyp cBon

3HaHUS B COOTBETCTBUU C
IJIAHUPYEMBIM Pe3yIbTaTOM
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65

Koumponvnas paboma 4 (MTOroBas 1o Kypcy OCHOBHOH IIIKOJIBI)

1 mwenens mas

66 AHanmu3 KOHTpOJIbHOM paboThl. [loBenenne nToros roaa 1 meneins
Mas

67— | Pe3epBHOE Bpemsi

68
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TPEBOBAHUA K YPOBHIO NTOAI'OTOBKH OBYYAIOLIUXCHI.
I[InanupyemMble pe3yJbTaTbl H3Yy4eHHs XUMHUM.

TpeboBanus Kk pe3ylnbTaTaM OCBOCHHUSI OCHOBHBIX 00pa30BaTeNIbHBIX IPOrpaMM
CTPYKTYPUPYIOTCSI TIO KIIOYEBBIM 3a/a4aM OOIIero oOpa3oBaHMs, OTPaKaAIOUINM
WHAUBUIYaJIbHbIE, OOIIECTBEHHBIE U TOCYAApCTBEHHbIE MOTPEOHOCTH, U BKJIIOYAIOT
JUYHOCTHBIE, METAINPEAMETHBIE M MPEIMETHBIC PE3YJIbTATHI.

JInyHOCTHBIE:

B 1ieHHOCTHO-OpUEHTAIMOHHOU c(hepe — YyBCTBO TOPAOCTH 32 POCCHICKYIO
XUMHUYECKYIO HayKy, TyMaHU3M, OTHOILIIEHUE K TPYAY, LIeJIeYyCTPEMICHHOCTS;

®opmMupoBaHUE LIEHHOCTH 3710POBOT0 U 0€30MacHOro 00pasa KU3HHU, YCBOCHUE
MPaBUJI MHAUBUAYAILHOTO U KOJIJIEKTUBHOTO 0€30IM1aCHOTO MOBEACHHS B UpE3BbIUaiHBIX
CUTYalUsIX, YIPOKAKIIUX KU3HU U 3JJ0POBBIO JIFOJIEH;

B tpynoBoii cepe — roToBHOCTh K OCO3HAHHOMY BBIOOPY JaibHeHIIeH
00pa30BaTeIbHOI TPAaeKTOpUU;

DopMHUpOBaHUE OCHOB IKOJIOTUYECKOU KYIbTYPhI, COOTBETCTBYIOIIEH
COBPCMCHHOMY YPOBHIO 3KOJIOTMYCCKOT'O MBIINIJICHUS, Pa3BUTHEC OIIbITAa S9KOJIOT'MYCCKHN
OPUEHTUPOBAHHOM pe(hIeKCUBHO-OIIECHOYHOM U MPAKTUYECKONH N1eATEIbHOCTH B
JKU3HCHHBIX CUTYallUsIX;

MeTaHpeIlMeTHble:

YMeHue caMoCTOSITENILHO OIPEAEATh LEJIU CBOEro 00y4eHus, CTaBUTh U
dbopmynupoBath A ce0sl HOBbIE 33Jauu B yu&€0e M MO3HABATEIbHON JEATEIbHOCTH,
pa3BUBaThb MOTHBBI U MHTEPECHI CBOEH MTO3HABATEIIbHOM AEATEIbHOCTH;

YMeHue caMOCTOSTENBHO MJIaHUPOBATh MYTH JOCTH)KEHHS LIEJIEH, B TOM YHUCIIE
IbTEpPHATUBHBIE, 0CO3HAHHO BBIOMpaTh HambOosee 3((HeKTUBHBIC CIIOCOOBI PEIICHUs
y4eOHBIX U MO3HaBaTEIbHbBIX 33J[au;

YMeHue COOTHOCHUTh CBOM JEHCTBHUS C IUIAHMPYEMBIMH pe3yJbTaTaMH,
OCYLIECTBIISATh KOHTPOJIb CBOEH JAEATEIBHOCTH B IPOLIECCE TOCTH)KEHUS pPE3yibTara,
ONpeAeNsaTh CrocoObl NEHCTBUII B paMKax MpeUI0KEHHBIX YCIOBUHN U TpeOOBaHMIH,
KOPPEKTHPOBATh CBOU JACHCTBHSI B COOTBETCTBUM C U3MEHAIOILENCS CUTYallueH;

YMeHue olleHUBaTh NMPaBUILHOCTH BHINIOJHEHUS y4eOHOH 3a/auH,
COOCTBEHHBIE BO3MOKHOCTH €€ peleHMs;

BnageHnue ocHOBaMHM CaMOKOHTPOJIS, CaMOOLEHKM, TPUHATUS pelleHui
U OCYIIECTBICHHS OCO3HAaHHOTO BbIOOpa B yUeOHOM U MMO3HABATEIbHOM 1A TEIbHOCTH;

YMenue OTIPENIEATh  TOHSTHS, CO3/1aBaTh 000011eHMS,
yCTaHaBJIMBATh aHAJIOTUHU, KJIACCU(HUIIMPOBATh, CAMOCTOSATENILHO BBIOMPATh OCHOBAHUS
U KpUTepHM ajs Kiaccu(UKalMM, yCTaHABIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOHMTBH JIOTHYECKOE PACCYKACHHE, YMO3aKJIO4YeHHEe (MHIYKTHBHOE, ISYKTUBHOE U
10 aHAJIOTHH) U JeNIaTh BBIBOJIBL;

YMeHue co3aaBaTh, MPUMEHATh U NMPEoOPa3OBbIBATH 3HAKKM U CHUMBOJIBL,
MOJIEJIM M CXEMBbI I pelleHUsl y4eOHbIX U MT03HABATENIbHbBIX 3a/1a4;

YMeHue OpraHu30BbIBaTh y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO
JESTENbHOCTh C YYUTENIEM M CBEpCTHUKaMU; paboTaTh MHAMBUAYAJIBLHO U B TPYIIIE:
HaXOJUTh OOIlee pelleHne M pa3pemaTb KOHQIUKTH Ha OCHOBE COTJIacOBaHMS
no3uiui M y4y€ra HHTEpPECcOB; (OPMYIUPOBATH, APTYMEHTHPOBATh U OTCTaNBATh
CBOE MHEHHUE;

YMeHue 0Co3HaHHO MCIOJIb30BATh PEUEBbIE CPEACTBA B COOTBETCTBUU C 3aJaueit
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KOMMYHHUKAIIUH JIJIs1 BBIPQXKEHUS CBOMX YYBCTB, MbICIIEH U IOTPEOHOCTEHH;
MIJITAHUPOBAHUS U PETYISLIMHI CBOCH JIEATETbHOCTH, BIIAJCHUE YCTHOM U MUCbMEHHOU
pEUbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEUblo;

dopMHUpoBaHUE U Pa3BUTHE KOMIETCHTHOCTH B OOJIACTH HCIIOJIb30BAHMS
nH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

dopMUpOBaHKE U PA3BUTHE IKOJIOTMYECKOTO MBIIJICHUS, yMEHHE IPUMEHSTh €ro
B [T03HABATEJILHON, KOMMYHUKAaTUBHOM, COI[UAIbHOI MPaKTUKe U MPO(HecCHOHANBHOM
OpUEHTALINH;

IIpeameTHbIe:

1.B mo3naBarenwsHOM chepe:

JlaBaTh ONPEICIICHUS U3yYCHHBIX ITOHITHMN:

«XMUMUYECKUHN JIEMEHT», «aTOM», «MOH», «MOJIEKYJIa», (IIPOCThIE U CJIOKHBIE
BEILIECTBA», «BELIECTBOY», «XUMHUYECKas (hopMyna», «OTHOCUTENIbHAs aTOMHas
Maccay, «OTHOCUTEJIbHAsI MOJIEKYJISIPHASI MACcCay, «BAJIEHTHOCTbY, «CTEIIEHb
OKHUCJICHHS», «KPUCTAJIIMYECKAsl PpELIETKa», «OKCHIBI», «KHCIOTBI», «OCHOBAHUS,
«COTM», «aM(POTEPHOCTbY, (HMHIUKATOP», (ICPHOAMYECKUI 3aKOHY,
«epuouyeckas TabIuLay», «M30TONbI», «XUMUYECKas CBA3bY,
<QIEKTPOOTPULIATEILHOCTEY», «XUMHUYECKasl PpEaKLMs», «XUMHUECKOE YPAaBHEHHE,
«@CEHETHYECKAsl CBA3bY, OKUCICHHUEY, «BOCCTAHOBJICHUEY, «QJIEKTPOJINTUYECKAS
JUCCOLIMALIUAY, «CKOPOCTh XUMUYECKOM peakuum,

Onucarb 1€eMOHCTPALIMOHHBIE U CAMOCTOSTENILHO IIPOBEACHHBIE XUMUYECKUE
HKCIIEPUMEHTHI,

OnucelBaTh 1 pa3nuyaTh U3Y4EHHBIE KJIACCHI HEOPraHUYECKUX COCIUHEHUH,
IIPOCTBIE U CJIOXHBIE BEILIECTBA, XUMHUUECKHUE PEaKny,;

KnaccuuuupoBaTb n3ydeHHble OOBEKTHI U SBICHHUS;

JlenaTh BBIBOJBI U YMO3AKJIIOUEHUS U3 HAOJIOJIEHUN, U3YUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEN, IPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIECTB 110 aHAJIOTHH CO
CBOMCTBAMM M3YYCHHBIX;

CTpyKTypHpOBaTh M3y4eHHbII MaTepual U XUMHUECKYIO MH(POPMAIHUIO,
MOJIYYEHHYIO U3 JPYTUX UCTOYHHUKOB,;

MogenupoBaTh CTpPOSHHE ATOMOB 3JIEMEHTOB 1-3 MepHOA0B, CTPOEHHUE MTPOCTHIX
MOJIEK YT,

2.B 11IeHHOCTHO — OpUEHTAIMOHHOM cdepe:

AHanu3upoBaTh U OLIEHNUBATH MOCIEACTBUS JUIsl OKpYXKAIOIIe cpesibl ObITOBON U
IIPOM3BOJICTBEHHOM /1€ TEIbHOCTH YE€JIOBEKa, CBA3aHHOM ¢ epepabdoTKOil BEIIECTB;

3. B tpynoBoii chepe:

IIpoBOANTH XUMHUYECKUI KCIIEPUMEHT;

4. B cdepe 6€30MaCHOCTH KU3HEAEATETLHOCTH:

Oxa3plBaTh MEPBYK IOMOILB MPHU OTPABJICHUAX, OXKOrax M JPYrHX
TpaBMaxX, CBSI3aHHBIX C BEILECTBAMH U JAOOPATOPHBIM 000PYIOBAaHUEM.
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KOHTPOJIbHO-USMEPUTEJIbBHBIE MATEPUAJIBI.

KonTponbao-uzmepurensubsie Matepualisl (KMMbI) cocTaBiieHbl B COOTBETCTBHH C
TEMaMH U C y4E€TOM TpeOOBaHHI 0053aTeIbHOT0 MUHUMYMA COACPIKaHUsI 00pa30BaHMUSL.
KHMBsI cocrasiensl B popmare A / EI'D B 1ByX BapHaHTax U BKJIIOYAIOT 3aJaHUS TPEX

ypoBHei cnoxxknoctu: A, B, u C.

KonTposbHasi padora B paMKax MTOrOBOM aTTecTAIIMU IO XMMUM B 9 Kiacce.

IIposepra pabomul

Kaxxnoe npaBuiabHO BBITIONIHEHHOE 3afaHue yacmu 1 (C BBIOOPOM OTBETa) OLIEHUBACTCS B
1 6ayn. [TpaBUIBHBIM CUMTACTCS, €CITU OOBECH TOJIBKO OJIMH HOMEP BEPHOTO OTBETA.

3ananue yacmu 2 (C KpaTKUM OTBETOM) CUMTAETCS BBIIIOJIHEHHBIM BEPHO, €CJIM YKa3aHHbIE
B OTBeTe LMU(MPHI (M UX HOPSANAO0K) COOTBETCTBYIOT IPAaBUIIBHO BHIOPAHHBIM BapuUaHTaM OTBETA.
[TonHbIit TpaBUIBHBINA OTBET OLIEHUBAETCS 2 OaJlllaMu, 3a HETIOJIHbIM MPaBUIIbHBIN 0TBET — 1 Oai,
3a HEBEPHBIN OTBET (MJIK ero oTcyTcTBHe) — () OasioB.

3aganue uacmu 3 (¢ pa3BEPHYTHIM OTBETOM) CUMTAETCS BBIIOJHEHHBIM BEPHO, €CIH
NPaBWIBHO 3alMCAHBI TPH ypaBHEHUs peakuuii (3 Oamma). [IpaBmiibHO 3ammcaHbl 2 ypaBHEHUS
peakuuii — 2 6ayna. [IpaBuibHO 3anKMcaHo 0JHO ypaBHEHUE peakiuu — 1 6as.

MaxkcuManbpHO€E KOJIHYECTBO 0aII0B npeacTaBJICHO B Ta6n1/1ue 1.

Tabnuya 1
MaxkcruManabHOE KOJIHYECTBO 0aIOB
Bun pabotsl
Yacts 1 |Yacte 2 | Yacts 3 | UToro
HroroBast koHTposIbHAs paboTa 7 4 3 14
Oyenusanue pabomoi
OrnenuBanue pabOTHI MIPEACTABICHO B TAOIHIIE 2.
Tabnuya 2
Bun pabotsl KonuuecTtBo 6anos | % BeinosiHeHUs: padoThl | O1ieHKa
HToroBasi KOHTpOJIbHASA paboTa Menee 4 Menee 30 W@2»
4-7 30-52 «3»
8-11 53-82 «»
12 -14 83-100 «5»
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Bapuanrt 1

Yacmp 1
Buumamenvno npouumaiime xasicooe 3adanue (Al — A7), uz uemolpex npeoioAHCeHHbIX
8apUAHmMoO8 0meemos gvlbepume 00UH NPABUNLHBIU U OMMembme e2o.
Al. K nemeramam otnocurcs: 1) 2,8,2; 2)2,8,3; 3)2882; 4)287
A2. Cymma k03¢ (UIIMEHTOB B YPAaBHCHUH PEAKITUN MEKIY CEPHON KUCIOTOW U OKCUIAOM Kaus
paBHa: 1) 4; 2) 5; 3) 6; 4) 8
A3. DiieKTpu4ecKuil TOK IPOBOAMT:

1) BoHBII pacTBOp COHUPTA; 2) pacTBOP I'MAPOKCHIA HATPUS;
3) pacmuiaB caxapa; 4) BOJHBIN pacTBOP TIFOKO3BI.
A4. TIpakTuyecku HEOOPaTUMO MPOTEKAET PEAKIUsI HOHHOTO OOMEHA MEXI1y PacCTBOPAMU:

1) rugpoxcuniom Hatpus u cynbdarom meau(ll);  2) XJaopumoM Kaiablys U HUTPATOM Oapus;
3) TUIPOKCUIOM Kallusg U HUTPATOM HaTpusi; 4) CepHOM KUCIOTON U XJIOPHAOM HATpHS.
AS. B peakuuio ¢ aMMUaKOM BCTYIIAET:

1) xnopua HaTpus; 2) BOAOPO; 3) COJITHAsl KUCI0Ta; 4) TUAPOKCH]I HATPHSI.
A6. BepHbl U crieyroniye CyXICHHs O TpaBUiiax 0e30macHOi padOThl B XUMUYECKOM
nabopartopuun?
A. Henp3st Opatb TBEPbIC pEAKTHBBI PYKaMH.
b. Heo0xoaumo BHUMAaTEIbHO HAOIIOIATh 32 UCIIAPEHUEM JKUKOCTH U3 pacTBOpa COJIH,
HAKJIOHHMBIIKCH HAJ| HarpeBaeMoi GpaphopoBOi YaIIKOn

1) BepHo Tonbko A; 2) BepHO Tosibko b; 3) BepHbl 00a cyxaenus; 4) oba cyxaeHus
HEBEPHBI.
A7. Macca cepHOI KHCIIOTBI, TOJTYYEeHHON U B3auMoieiicTBim okcua ceprl( V1) komuuectBom
BeIEeCTBA 2 MOJIb ¢ BoJoM paBHa: 1) 192 r.;2) 196T.;3)2r.;4) 144 1.

Yacms 2
Omeemom k 3a0anuto B1 sensemcs nociedosamenvrocms 08X yughp, Komopas
coomeemcmayem HoMepam npasuIbHbIX omeemos. 3anuwiume 3mu yugpvl 8 CMpoxy omeema.
B1. BriGepute ypaBHEHUS PEaKIHil, B KOTOPBIX JIEMEHT BOJOPO/ SBJISETCS BOCCTAHOBUTEIIEM.
1) S + Hz = H3S; 2) 2NH3z = 3H2 + N2;
3)H2S04+Ca=CaS04+Hz 4)2H2+ O2=2H20;
5) H2 + Ca=CaH>

OTBeT: ..o, .

B 3a0anuu B2 na ycmanognenue coomsemcmaus 3anuwiume 8 madauyy yugpsi 6b10paHHuix
samu omeemos. llonyuusuiyiocs nociedosamenbHoCms yughp 3anuwiume 6 Cmpoxy omeema.
B2. YcraHoBUTE COOTBETCTBHE MEX/Y MOJIEKYISIPHBIM U COKPAIIEHHBIM MOHHBIM YPaBHEHUSIMH
peaKuuii.

HcxonHble BemecTna IIponykTsl peakuun
A) Na;COz + 2H NO3 = 2Na NOz+ CO21 + H20 1) Na2COs3 + 2H" = 2Na* + CO21+ H20
b) HCI + NaOH = NaCl + H20 2)H*+OH =H0
B) HsPO4 + 3Ag NO3 = AgsPO4 | + 3H NOs 3) 3Ag * + POs* = AgsPOs)

4) COs% +2H* = CO21+ H20
5) HsPO4 = 3H *+ POs*

OTBeT: ..o .
Yacms 3
C1. Hanumure ypaBHEHUS peakiHii, C TOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTH CIIEIYIOIINE
[IPEBPALLCHHUS:
P —>P205 —> H3POs —> NazPO4
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Bapuanr 2

Yacmp 1
Buumamenvno npouumaiime xasicooe 3adanue (Al — A7), uz uemolpex npeoioAHCeHHbIX
8apUAHmMoO8 0meemos gvlbepume 00UH NPABUNLHBIU U OMMembme e2o.
A1. CaMblii aKTUBHBIM HEMETAJUT UMEET CXEMY CTPOEHHUSI aToMa:
1) 2,4, 2)2,7; 3)285; 4)28,7
A2. Cymma k03 PUITMEHTOB B yPaBHECHUH PEAKIIUU MEXIAY a30THON KUCIOTOU U THAPOKCHIOM
memu(Il) paBna: 1) 4, 2)5; 3) 6; 4) 8
A3. DJIeKTpUUYECKU TOK MPOBOJIUT:

1) pacTBOp XJIOpHJa HATpPUs; 2) pacTBOP T'MIPOKCHU]IA IIUHKA;
3) pacruiaB caxapa; 4) BOJHBIN pacTBOP TIFOKO3HI.
A4. [IpakTudyeckn HEOOPATUMO MPOTEKAET PEaKIMsi HOHHOTO 0OMEHa MEX/1y paCTBOPAMHU:

1) TMIPOKCHUIIOM HATPHS U XJIOPUJIOM Kalusl; 2) CEpHOM KHUCIOTOM W HUTPATOM HATpUS,
3) ruppokcuIOM Kaius U cynbdarom HaTpusi; 4) CEpHON KUCIOTOH U HUTPATOM Oapusi.
AS. B peakuuto ¢ a30THOM KUCIOTOM BCTYIAET:

1) xnopug Harpus; 2) Bonopo; 3) Mean; 4) 30J0TO.
A6. BepHbl u criefyroniye Cy AeHusl 0 IpaBuiiax 0€30macHOi paboThl B XUMUYECKOM
nabopaTtopuun?
A. Ilpu HarpeBaHuu BEIIECTBA HE KACATHCS JHOM IMPOOUPKU (PUTHIISI CIIUPTOBKH.
b. He nanpaBisaTs npoOUpKy ¢ HarpeBaeMoil JKUJKOCTbIO B CTOPOHY cOocenla

1) BepHo TONBKO A; 2) BepHO Tosbko b; 3) BepHbI 00a cyxaenus; 4) o0a CyxaeHUs
HEBEPHBI.
A7. Macca amm#aka, oJxy4eHHOro pu B3aumojeiictsuu 11,2 11 a30Ta ¢ BOJOpOIOM paBHa:
1)8,5r.;2)17r.;3)22,4r.;4) 68r.

Yacms 2

Omeemom k 3a0anuto B1 sensemcs nociedosamenvrocms 08X yughp, Komopas
coomeemcmayem HoMepam npasuIbHbIX omeemos. 3anuwiume 3mu yugpvl 8 CMpoxy omeema.
B1. BriGepure ypaBHEHUs peakiiii, B KOTOPHIX JIEMEHT BOJOPOJ ABJISETCS OKUCIUTEIIEM.

1) N2 + O2 = 2NO; 4) 2NO + O2 = 2NOy;
2) N2 + 3H2 = 2NHs; 5) N2 + 3Mg = MgzNy;
3) N2 + 5Cl> = 2N Cls.

OTBeT: ..o, .

B 3a0anuu B2 na ycmanognenue coomeemcmaeus 3anuwiume 8 madauyy yugpvl 6b10paHHbix
samu omeemos. llonyuusuiyiocs nociedosamenbHoCms yughp 3anuwiume 6 Cmpoxy omeema.
B2. YcraHoBUTE COOTBETCTBHUE MEXKTY MOJICKYISIPHBIM U COKPAIIEHHBIM HOHHBIM YPaBHEHUSIMH
peaKuuii.

HcxonHble BemecTna IIponykThl peakuun
A) Na;SOs3 + 2H NO3 = 2Na NO3z+ SO.1 + H20 1)2H * + Na2O = 2Na* + H,0
B) 2HCI + Cu(OH)2 |= CuCl2 + 2H20 2)H* +OH =H0
B) H2SO4 + Na2O = NaxSOs4 + H20 3) Na2SO3 + 2H* = 2Na* + SO.1+ H20

4) SO> + 2H * = SO,1+ H20
5)2H* + Cu(OH), | =Cu?* +2H,0

OTBeT: ..o .
Yacms 3
C1. Hanumure ypaBHEHUS peakiHii, C TOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTH CIIEIYIOIINE
[IPEBPALLCHHUS:
SO2 —> SO3—> H2SO4 —> BaSO4
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OTBeThI HTOT0BOI KOHTPOJbHOH PadOThHI

Bapwuanr 1

OtBeThI K 3a1anusaM uacmu 1 (c BLIOOpOM OTBETA).

3ananue OtBer
Al 4
A2 3
A3 2
A4 1
AS 3
A6 1
A7 2

OTBeThI K 3a1aHUAM yacmu 2 (C KPaTKUM OTBETOM).

3ananue OtBer
B1 14
B2 423

DnemMeHTHI 0TBeTa 3aaHus yacmu 3(C pa3BEPHYTHIM OTBETOM).
(Hdonyckaemcs opyeoii noobop eéewecms 6 ypasHenuu peaxyuu No3)

1) 4P + 50; =2 P,0s 2) P20s + H20 = H3PO4 3) H3PO4 + 3NaOH = NazPO4 +
3H20

Bapwuant 2

OtBethI K 3a1auusaM yacmu 1 (c BLIOOPOM OTBETA):

3aganue OtBeT
Al 2
A2
A3
A4
AS
A6
A7

OTBeTHI K 3aaHusAM uacmu 2 (C KpaTKUM OTBCTOM ).

NITW W[, | W

3amaune OT1BeT
Bl 25
B2 451

DneMeHTHI OTBETa 3aJaHus uacmu 3.
(HAonyckaemces opyeoti noobop sewecms 6 ypasnenuu peaxyuu No3)
1) 250, + 0, = 2S03.  2) SOz + H20 = H,S04;  3) H2SO4 + BaCl, = BaSO4 ¥ + 2HCI



IHHEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA

[Iporpamma [Iporpamma kypca xumum a1 8-11 kiraccoB
obmeoOpazoBarenpHbIX yapexacauii, ['adbpuensua O.C. — M.: Jlpoda,
2015.
Bazosbrit Xumust. 9 knace: yueonuk / O.C. INabpuensn, Octpoymos ..,
y4eOHUK CnankoB C.A. — 2-e u3z., crepeorunt. — M.: IIpocsemenue, 2018. —
3 319, [1] c.: un. (PekomennoBaHO MHUHHUCTEPCTBOM 00pa30BaHUs U
E; Hayku Poccuiickoit @enepanun).
g Meromuueckoe| 1. COOpHHK 3324 ¥ YIPaKHEHHI 110 XUMUH JUISI CPEAHEH IIKOJIBL. /
S rmocodue g N.I'. Xomuenko: — M.: Hosas Bomna, 2012. 211c
§ yUEHUKa 2. Tectbl, Bompochl u OTBeThl 1o xumuu 8-11 wmaccer /
B I''1. rpemmep.- M.: Tlpocemenue, 2000.110c
5 3. Xumus B tabmuuax 8-11 kmaccel / A.E. Haconosa-M: JIpoda,
© 2001. 91c.

HNuctpyment no
OTCJIC)KUBAHUIO
pe3yabTaToOB paboThI

1. Anmuk6epoBa JL.IO., Pykxk H.C.. Ilone3nas xumwus: 3afaud u
uctopus. — M.: [lpoda, 2012.

2. T'abpuensu O.C., OctpoymoB WN.I'. Xumus ans IMIKOJILHUKOB
CTapIIUX KJIACCOB M MOCTYMAIOIINX B BY3bl: Y4e0.mocodue. — M.
Hpoda, 2012.

3. Tabpumenssa O.C., Pemeros II.B., OctpoymoB WN.I'., Hukutiok
A.M. T'oToBUMCSA K €IMHOMY TOCYAapCTBEHHOMY 3K3aMeHy. — M.:
Hpoda, 2013.

4. VYmxkanosa B.H., Moanuauc H.B. Xumus: KonkypcHble 3aianus u
orBeThl: [locobue mma mnocrymatouux B BVY3el. — M.:
[Ipocsemenue, 2012.

VuebHo-
METOIUYECKUE
rmocoous

JUTSL YIUTEJIS]

1. Ta6puensn O.C., OctpoymoB N.I'. Xumus. 8 knacc: Hacronbhas
kHUTa yuurtens. - M.: JIpoda, 2008.

2. T'opxoenko M.IO. IToypounsie pa3zpaboTku Mo XUMHUU: 8 Kiacc. —
M.: BAKO, 2007. — 368c.

3. Tabpuensn O. C., Bockoboitnukoa H.Il. HactonpHas kHura
yaurtens. Xumus 8 kiacc.- M.: lpoda, 2010 r.

4. Tabpuensn O. C. Xumus B TecTax, 3ajadax, yrnpaXHeHHUsX. 8-9
KJ1acc.: yue0. mocobue aist obmieo0pa3oBar. yupexaenuit/ ['abpuensa
0. C., Bockoboitnukosa H.II. - M.: [Ipoda, 2005. —350c. r.
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JIucT koppeknun padodeil mporpaMMmbl
(kanenaapHo-TeMaTuveckoro njaannposanus (KTII))

[Ipenmer: xumus

Kmnacc: 9A, 9b
Yuurenb:
2022/2023 yueonblii roj
No Jate1 Jartbl Tembl| KonuuectBo| [Ipnunna Croco6
YpoKa | 1o MPOBEICHUS 4acoB KOPPEKTUPOBKU KOPPEKTUPOBKH
OCHOBHOMY
KTII o JaHO
IUIaHY

ITo niiany — 68 u.
Hano u.+ 4. koppekuuu. Beero - 68 4.
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