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(B penakiuu mOCTaHOBJIEHUST MuUHHCTEpCTBA

oOpa3zoBanust PecnyOonmuku  bemapych ot
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YUEBHAS ITIPOI'PAMMA 110 YYEBHOMY IIPEAMETY
«XHUMMUS»

JJIs VII - IX KIIACCOB YHPE}KI[EHI/Iﬁ OBPA30BAHMISI,
PEAJIN3YIOIIINX OBPA3OBATEJ/IBHBIE ITPOI'PAMMBI OBIIEI'O
CPEJIHEI'O OBPA3OBAHUA
C PYCCKUM A3BIKOM OBYYEHUSA U BOCIIMTAHUA

I'TIABA 1
OBIIUE ITOJIOKEHUSA
1. Hacrosimass ydyeOHasi mporpamMma Mo y4eOHOMY MpeAMETY «XHUMUS
(manee — ydeOHasi mporpamMma) MpeIHa3HAYEHA ISl M3Y4YEHUS Yy4eOHOro

npeamera «Xumus» B VII-IX  kmaccax  yupexaeHuil  oOpa3oBaHUS,
peanu3yronmx o0pa3oBaTesibHbIE IPOTrPaMMbl OOIIETO CPEAHEr0 00pa30BaHMUS.

2. Hacrosimias yueOHasi mporpamma paccuntana Ha 35 gacoB (1 wac B
Henento) B VII knacce; 70 yacoB (2 waca B Henemo) B VIII knacce; 68 yacos
(2 yaca B Hegento) B IX knacce. PeszepBHoe Bpemsi — 1 yac B VII knacce, 2 yaca B
VIII n IX kmaccax.

3. Henu nzyuenus yuednoro npeamera «Xumus» B VII-IX knaccax:

dbopMUpOBaHKE CUCTEMHBIX XUMUUYECKUX 3HAHUH, CO3/JAIOIINX OCHOBY JJIs
HEIpPEPHIBHOIO 00pa3oBaHUsI U CaMOOOpa30BaHMsI Ha MOCIHEAYIONIMX 3Tamnax
oOyueHus;

dbopMUpOBaHKE MPESIMETHBIX KOMIIETCHIINNM — 3HAHWKM, YMEHHM, CITOCOOO0B
U OMBITA JIEATEILHOCTH C YYETOM CHEeNU(PUKH XUMHH KakK (yHIaMEHTAIbHOU
€CTECTBEHHOW HAYKHU;

dbopMHUpOBaHWE CONHAIBHO 3HAYUMBIX IICHHOCTHBIX OPHEHTAIIHH,
BKJIFOYAIOLIUX OOLIEKYJIbTYPHOE U JMYHOCTHOE Pa3BUTHE YUAITUXCs, OCOZHAHUE
LEHHOCTH MOJYy4aeMOro XMMHUYECKOT0 00pa30BaHusl, YyBCTBA OTBETCTBEHHOCTH
U NATPUOTH3MA, COIMATbHYI0 MOOMWJIBHOCTh M CIOCOOHOCTH aJanTUPOBAaThCA B
Pa3HBIX KU3HEHHBIX CUTYyAIIUSX.

4. 3agaum yueOHoro npeamera « Xumusi» B VII-1X kmaccax:
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YCBOGHME 3HAaHUW O COCTaB€, CTPOCHHUH, CBOMCTBaX BEUIECTB M
3aKOHOMEPHOCTSAX HUX IMPEBpallleHUl; Ba)XKHEHIIMX XUMUYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH [IJIsi TOHUMaHUS M OOBACHEHUS CBOICTB BEIIECTB U
XUMUYECKHX SIBJICHUI;

BJQJCHUE YMEHUSAMH TPOBOJUTH XUMHYECKUH OKCHEPUMEHT U
aHAJIN3UPOBATh MOIYUYEHHBIE Pe3yJIbTaThl HAOIIOACHUI; OCYLIECTBISATh PACUEThI
HA OCHOBE XUMHMYECKUX (POPMYI BEUIECTB U XUMUYECKUX YPABHEHUII;

(opMUpOBaHHE [I03HABATEIBHBIX HWHTEPECOB, MHTEJUIEKTYaJbHBIX MU
TBOPUYECKHUX CIIOCOOHOCTEM, SKOJIOTHYECKOW KYJbTYypbl, MOTUBALIMK H3y4YEHUS
XUMHH KaK OJTHOM U3 (QyH/IaMEHTaJIbHbIX €CTECTBEHHBIX HAYK;

OPUMEHEHHE TOJIyYEHHbIX 3HAaHMM B  ILedsIX oOpa3oBaHuUs WU
caM0o00pa30oBaHusl, TPUOOPETEHUE OMNbITa 0€30IIACHOT0 UCII0JIb30BAHUS BEIIECTB
U MaTepuaJioB B IMIOBCEIHEBHOM JEATEIBbHOCTH, OOECHEYEHUE KYyJIbTYpPHI
3I0pOBOr0 00pasza >KU3HU M MOJATOTOBKM YYalIUXCS K MOJHOLIEHHOM KU3HU B
oOuiecTBe.

5. Pekomenayembie GOpMBI 1 METObI OOYUEHHSI U BOCITUTAHUS:

TEOPETUUECKUE 3aHATHSA: Oecelpl C HCIOIb30BAHUEM WIUIFOCTPATUBHO-
JEMOHCTPALMOHHOI'O MaTepuaja U UHTEPHET-PECYpPCOB; MPOOJIEMHbIE JIEKIUH,
JCKYCCHH;

MPAKTUYECKUE 3aHATUA: MPAKTHUUYECKUE palOThI, JIaOOPATOPHBIE OMBITHI,
JEMOHCTpAaIUH;

caMOCTOsITeNIbHAas ~ paboTa  ydyallMXCA:  pEHIeHWE  pPacUeTHBIX U
NPaKTUYECKUX 3a/a4, BBIIIOJIHEHUE MCCIIEI0BATEIBbCKUX MMPOEKTOB, MTOATOTOBKA
JIOKJIaJIOB Ha KOH(EPEeHLIUU U ApyTrue GopMbl AeSITEIbHOCTH.

[ToBbimenuto 3¢ PpexTuBHOCTH Mpoiiecca 00yueHust OyAeT CrnocoOCTBOBAThH
UCITI0JIb30BAaHUE MYJIbTUMEIUNHON TEXHUKHU U AJIEKTPOHHBIX CPEJICTB OOyUEHHUS.

6. OxugaeMble pe3ylbTaThl U3YYEHUS! COAEPKaHMS Yy4eOHOro mpenmera
«Xumus» 1o 3aBepuieHuu odyuenus B VII-IX knaccax:

6.1. npeameTHsbIE:

c(hopMUPOBAHHOCTH MPEICTABICHUN 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS
00 OKpY’KaroIlleM MUPE; XUMUU KaK OJJHOM M3 BaKHEHIIINX €CTECTBEHHBIX HAyK U
€€ POJIM 1Sl Pa3BUTHUS HAyYHOTO MUPOBO33PEHUS, HAYKU, TEXHUKH U TEXHOJIOTUI;

NpuoOpeTEeHrEe OIbITa MPUMEHEHHS HAyYHbIX METOJOB ITO3HAHMS:
HAOMIOZICHNE XMMHUYECKHX SIBJICHUW; MPOBEACHUE XHMHYECKHUX OIBITOB MU
IPOCTBIX  3KCHEPUMEHTAIbHBIX  HMCCJIEIOBAaHUM;, YMEHUE aHaJIU3UpOBaTh
NOJIyYEHHBIE PE3YJIbTAThI U JI€1aTh BHIBOIBI,

oco3HaHue A(P(HEKTUBHOCTH MPUMEHEHUS JTOCTHIXKEHUNW XUMHUHU B LEISAX
panuoHaIbHOTO MCIOJIb30BAHUS MPUPOJIHBIX PECYPCOB U OXPaHbl OKPYKAIOIICH
Cpelbl;



Cc(hOpMUPOBAHHOCTh TMPEACTABICHUN O palMOHAJIHLHOM HCIOIb30BAHUU
IPUPOAHBIX PECYPCOB, MPOOJIEME 3arpsI3HEHUS] OKPYXKAIOIIEH CPElbl B CBSI3U C
VICIIOJIb30BAHUEM XUMHUYECKUX TEXHOIOTHM;

C(hOpMUPOBAHHOCTb ~YMEHUH MPOTHO3UPOBATH, AHAIU3UPOBATH U
OLICHUBAaTh MOCJEACTBHUS OBITOBOM H MNPOU3BOACTBEHHON JESITEIBHOCTH,
CBSI3aHHOU C XMMHUEH,

6.2. MeTanpeIMETHBIE:

OCBOCHHME  HCCIENOBAaTeIbCKUX  (opM  yuyeOHOW  JAeATEITbHOCTH
(J1abopaTopHO-UCCIIEA0BATEILCKOM, IIPOEKTHO-UCCIEN0BATEIbCKOM,
CEMHUHAPCKOM, MHBIX (PopM);

pa3BUTHE YUYEOHBIX NEHCTBUM (PEryIsSITUBHBIX, y4€OHO-ITO3HABATEIbHBIX,
KOMMYHHKATUBHBIX );

pa3BUTHE YMEHUU padboTarh ¢ MH(pOpMaIMel, BBIIEIATh B HEW IVIaBHOE;
KPUTHUYECKHU OLIEHUBATh UH(OPMAIIUIO, TOTYUYECHHYIO U3 Pa3IUYHbIX UICTOYHUKOB,
I'PAMOTHO HHTEPNPETUPOBATh W HCIIOIB30BaTh €€; OTIMYaTh CYIIECTBEHHBIC
IIPU3HAKHU SBJICHUM OT HECYILECTBEHHBIX; BUJETh HECKOJIBKO BAPUAHTOB PEILICHUS
npo0OsieMbl U BEIOMpaTh HarboJiee ONTUMAJIbHBIN U3 HUX; HHTEIPUPOBATH 3HAHUS
U3 pa3IMYHbIX IPEIMETHBIX 00JacTel ISl pelIeHUs MPaKTUYECKUX 3a/1a4;

6.3. JINYHOCTHBIE:

yOeXIEHHOCTh B BO3MOXHOCTSIX HAyYHOTO IMO3HAHUS 3aKOHOB ITPUPOJIbL;

OCO3HAaHUE TYMAHUCTUYECKOW CYIIHOCTH W HPABCTBEHHOM LEHHOCTH
HAyYHBIX 3HAHUW; 3HAYMMOCTHU OEPEKHOr0 OTHOIICHUS K OKPY>KaIoIEeH cpejie U
IPUPOAOIIOIB30BAHNIO; HEOOXOIUMOCTH Pa3yMHOI'O MPUMEHEHUS JOCTHKEHHM
HAyKH U TEXHOJIOTMI B MHHOBAaIIMOHHOM Pa3BUTUU OOIIECTBA;

YBOKEHHME K JIEATEISAM HAYKW M TEXHUKHU, BUJCHUE HAYKH KAK DJIEMEHTA
0O0IIe4eTOBEYECKOU KYIBTYPHI.

7. Xumusa B VII kiacce npencrarisier coO0i MpoOneaeBTUUECKUNA KypC,
paccuMTaHHBII Ha OOyuYeHHE YyYaluxcsl A3bIKY XUMUU U (HOPMHUPOBAHHE
NEPBOHAYAIIBHBIX XUMUYeCKUX NMOHATUH. Kypc xumuum B VIII knacce Bkimroyaer
W3YYECHHE OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHUN, CTPOCHUS aTOMa U
CUCTEeMaTHU3aI[M1 XUMUYECKUX AJIEMEHTOB, XUMUUueckol cBsizu. Kypc xumun B [X
KJIACCE BKIJIFOYAET U3YUYEHNUE TEOPUH IEKTPOIMTUUECKON TUCCONMALMN U XUMUN
DIIEMEHTOB.

Coneprxanue yueOHOTo npeamera « XuMus» OpUEHTUPOBAHO HA OCBOCHUE
yYalIUMHUCS KOMIIETCHIINI, HEOOXOIUMBIX JJI PallMOHAJIBLHON JESITeNbHOCTH B
MHpE BEIIECTB U XMMUYECKUX NPEBPALICHUN Ha OCHOBE 3HAHUM O CBOMCTBAX
BAKHEMIIMX BEIIECTB, OKPYKAIOUIMX YEJIOBEKAa B TOBCEIHEBHOM JKHU3HU,
MPUPOJIE€, MPOMBIIUIEHHOCTH, U NTOHUMAHUSI CYyTH XUMUYECKUX MPEBPALICHUN.

OcBoeHue cojaepkaHus ydyeOHOro mnpeamera «XUMHUS»  IPEANOIaraeT
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dbopMupoBaHUE y y4YallUXCs MOHMMaHUS POJIM XMMHUU B PEIICHUH Hauboiiee
aKTYyaJIbHBIX MPOOJIeM, CTOSIINX mepea uenoBeuecTBoM B XXI Beke.

JIns KaxoW TeMbl B HACTOAIICH y4eOHOW IIporpaMme OIpe/eleHb
BOIIPOCHI, OJJIEXkKAIINE U3YUEHUIO, TUIIBI PACUETHBIX 3a]a4, YKa3aHbl IEPECUHU
JEMOHCTpAIMii, TeMbl JIA0OPATOPHBIX OMNBITOB MW TMPAKTUYECKHUX PpaloT,
TpeOOBaHUS K YCBOEHHIO yueOHOro marepuana. [lemarornueckomy paOOTHUKY
JaeTcsl MpaBO 3aMEHbI JIEMOHCTpAlMii Ha Jpyrue (paBHOLICHHBIE), OoJiee
JIOCTYNIHBIE B YCIOBUAX JIA@HHOTO YYpexieHus oOpaszoBanus. [lo cBoemy
YCMOTPEHHMIO  TEIarorMuyecKuii  padOTHUK  MOKET  YBEJIUYUTh  YHCIIO
neMoHcTparuii. [lpu Hamuuuu B yYpeXJIEeHUU OOpa3oBaHUS MPOrPaMMHO-
anmapaTHOro KOMILJIEKCAa C KOMIUIEKTOM JaT4YUKOB (MHOTO(YHKIIMOHAIbHAS
U3MEpPUTEIIbHASL CHUCTEMA), PEKOMEHAYETCS NPOBOJUTH JEMOHCTpPALUA C €ro
UCIIOJIb30BAaHUEM.

VYkazaHHO€ B HacTosllell y4eOHOW mporpamMme KOJIMYECTBO 4YacCOB,
OTBEJICHHBIX Ha HM3y4YCHUE YUYEOHBIX TEM, SIBISCTCS MPUMEPHBIM. OHO MOXKET
OBITH TIEpepaclpeieieH0 MEXIy TeMaMu B pa3yMHBIX mpenenax (2 — 4 gaca).
Pe3epBHOe BpeMs TNenaroru4eckuii pabOTHUK HCHOJIB3YyEeT IO CBOEMY
ycMoTpeHHnto. Kpome Toro, BO3MOXHO H3MEHEHHE IOCJIEN0BAaTEIbHOCTH
U3Yy4YEHUS BOIPOCOB B paMKaX OTAEIbHON y4eOHOM TEMbI IIPU COOTBETCTBYIOIIEM
000CHOBAaHUU TAKUX U3MEHEHUH.

B cooTBercTBUMM ¢ NpUHLIMIAMU KOMIIETEHTHOCTHOTO MOJXOAa OLIEHKa
c(HhOpPMUPOBAHHBIX KOMIETEHIIMM yUaIUXCsl MPOBOJIUTCS HA OCHOBE MX 3HAHUU,
YMEHUW W BBIPAOOTAHHBIX CIOCOOOB MAEITENbHOCTH. B Hacrosmiert ydeOHOM
nmporpamme i Kaka0u TeMbl uMetoTcs « OCHOBHBIE TpeOOBaHUSI K pe3yIbTaram
y4eOHOM ACSTENHHOCTH y4yammxcs». Ha nx ocHOBE OCyIIecTBIsETCS KOHTPOIb U
OIICHKA PE3yJbTaTOB Y4YEOHOU ACATEIHHOCTH YYaIlUXCs, KaueCTBAa yCBOCHUS
3HAHUW U YPOBHS CHOPMUPOBAHHOCTH KOMIIETCHIIMH MPU OCYIIECTBICHUU
NOypOYHOTO W  TEMAaTUYECKOro  KOHTpoyid. KoiaumdyecTBO  MUCHhMEHHBIX
KOHTPOJIBHBIX padoT — 2 (2 yaca) B VII knacce, 4 (4 yaca) B VIII u IX knaccax.



I'JTABA 2
COIAEPKXAHHUE YYEBHOI'O ITPE/IMETA B VII KJIACCE.
OCHOBHBIE TPEBOBAHUS K PE3YJIBTATAM
YUYEBHOM JESATEJBHOCTH YYAIIIUXCS

Tema 1. IlepBoHauanbHble XUMUYECKHE TOHATHUS (15 yacoB)

[Ipeamer xumun. Ousnueckue 1 XMMHUYECKHE CBOMCTBA BelecTB. [IpaBuna
0e301acHOro OoO0palieHus C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.
Xumus B Pecriy6iuke benapyce.

Yucrteie BemecTBa U cMecu. Metonbl pasneneHuss cMmecer. MaccoBast 10Jist
KOMITOHEHTA B CMECH.

ATOMBI KaK MeJbUallliie XUMHUUYECKU HENEIMMbIC YACTUIIbl. XHUMHUYECKUE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3J1€EMEHTOB. OTHOCHUTENBHASI aTOMHAsl Macca.

Monekynsl. [IpocThie U ClIOXKHbBIE BEIECTBA.

Xumuueckue GopMyJibl BEIIECTB.

OTHOcHUTENbHAs MOJIEKYJISIpHAs Macca.

[ToHaTHE O BalEeHTHOCTU. BaJIeHTHOCTB 3JIEMEHTOB B COEIUHEHHUSIX.

SBnenus ¢u3MYECKMe M XUMHUYECKHE. XHUMHUYecKue peakiuu. [IpusHaku
MPOTEKAHUS XUMUUECKUX PEaKIIUH.

3aKOH COXpaHEHUSI MAcCChl BEIIECTB B XUMUYECKUX PEAKIUAX. XUMUUYECKOE
ypaBHEHHUE.

JlemoHCTpannu

1. ®uznueckue cpoiicTBa BemiecTs. [IpeBpalieHus BenIecTB.

2. llpuroroBiieHuE OJHOPOIAHBIX M HEOJHOPOJHBIX CMECEU BEIIECTB M
METO/Ibl KX PA3CICHUSI.

3. TabGnuia nepuoInuecKoi CUCTEMbl XUMHUYECKUX DJIEMEHTOB.

4. IIpu3HaKu XMMHYECKUX PEAKIUN.

5. 3aK0OH COXpaHEHUSI MacChl BEMIECTB B XUMUUYECKUX PEAKIIHIX.

Pacuernsle 3agaun

1. Beruuciieane MmaccoBO# JOJIU KOMIIOHEHTA B CMECH BENIECTB.

2. BblUMCICHHME OTHOCHUTEIBHOW MOJIEKYJSIPHOM MacCChl BEIIECTB MO
XUMUYECKHM (pOopMyIaMm.

JlaGopaTopHbIE OIBITHI

1. ITpu3Haku NPOTEKAHUSI XUMUYECKUX PEAKIUMN.

[IpakTuyeckue padboThI

1. 3HakoMCTBO ¢ XUMHYECKOM JJaboparopueit. Paznenenue cmeceii (1 gac).



OCHOBHBIE TPEBOBAHU A
K PE3YJIbTATAM YUYEBHOM JNEATEJIBHOCTHU YUAIIUXCA

Yyammecs TOJKHBL:

JlaBaTh OMPEACICHUS MOHATHUAM: BEIIECTBO, OAHOPOJHAA U HEOJAHOPOIHAS
CMECh; XUMUYECKOE SIBJICHUE; aTOM, MOJICKYJIa, XUMUYECKUHN 3JIEMEHT; TPOCTOE
M CIO0XHOE€ BEUIECTBO; BAJIEHTHOCTh; XMMHUYECKas PEAKLHS; OTHOCUTEIbHAs
aTOMHasi Macca; OTHOCHUTEIbHAs MOJEKYJsIpHAasg Macca, MaccoBas J0Js
KOMIIOHCHTA B CMECH;

OCYIIECTBJISITH CJICAYIOUINME BUIbI JEATEIBHOCTH:

YUTaTh:

XUMHAYECKHE (POPMYJIbI HM3YyYCHHBIX BEIIECCTB; YPABHEHUS XUMHUYECKHUX
peaKLuu;

Ha3bIBATh:

CIIOCOOBI pa3/ieJICHUs] CMECEil BEIECTB;

XUMUYECKHUE JIEMEHTHI 110 UX CUMBOJIaM (BOJAOPO/, HATPUM, KAJIUM, MarHUM,
KaJIBITUH, alFOMUHHAM, yTiepoa, a3oT, ¢ocdop, KUCIOpoa, cepa, XJIop, KeIe30,
MeJlb, cepeOpo, 30J10TO, IUHK);

METaH;

GbOpMYIMPOBKY 3aKOHA COXPAaHEHHUS MAacChl BEIIECTB B XUMHYECKHX
peaKIusX;

MPU3HAKYU NPOTEKAHUSI XUMUYECKUX PEAKIIUM;

pazinyaTh:

CUMBOJIBI XMUMHYECKHX JJIEMEHTOB M XUMHUYECKHE (OPMYIBI, MPOCTHIC U
CJIO’KHBIC BEIIECTBA; (U3UICCKUEC U XUMUYCCKUE SIBICHUS,

ONPEICIIATh:

BAJICHTHOCTh XMMUUYECKHUX 3JIEMEHTOB B CJCIYIONIUX COCAMHEHHUSIX: BOJA,
XJIOPOBOJIOPO/I, METaH, XJIOPUIbI HATPHS, Kausl, KaJbllus, allOMUHUS, cepedpa,
[IMHKA;

oOpaiarhbcsi:

C HEOPraHUYECKUMHU BEIIECTBAMH, XUMUUYECKON MOCYA0U, J1abopaTOPHBIM
o00opy0BaHKEM, HarpeBaTEILHBIMU MPHOOPaMH;

MIPOBOJIUTH:

MaTeMaTU4YeCKUE BBIYMCICHUS TIPM  PEIICHUM PaCUETHBIX  3ajady;
XUMUYECKUN SKCTIEPUMEHT;

IMOJIL30BaThCA:

y4eOHBIM MMOCOOMEM; TTpaBHJIaMu 0€30MacHOT0 MOBEICHUS MPU OOpaIleHUH
C BEIIECTBAMHM, XHMHYECKOW TMOCYJION, J1labopaTOpHBIM OOOpPYyJAOBAaHUEM U
HarpeBaTeIbHbIMU TPUOOpAMHU.



Tema 2. Kucnopon (7 yacoB)

Kucnopon kak XMMHUYECKHM 3JIEMEHT M IMPOCTOE BEMECTBO. DU3NYECKHe
cBoiicTBa kucinopoza. Kucnopon B mpupojie. Bo3ayx kak cmech razoB. O0beMHast
JIOJI ra3a B ra30BOM CMECH.

XUMHUYECKHUE CBOMCTBA KUCIIOPOJA: B3aUMOJIEMCTBUE C BOAOPOIAOM, YIJIEM,
CEpOU, MEIIbIO, KAUIbLIUEM, METAHOM.

Peakniuu coennnenus.

Oxcunpl — OMHAPHBIE COCTUHEHUSI DJIEMEHTOB C KHUCJIOPOJIOM.

[ToHATHE O XUMUYECKHUX BJIEMEHTAX C IEPEMEHHON BAIIEHTHOCTBIO.

[Tonyuenue kucnopoja B 1adopaTopuu pa3ioKeHUEM EpMaHTraHaTa KaJus.

Peakiuu pasnoxkeHusi (Ha MpUMEpe TEPMHUECKOTO Pa3NIOKEHHUS OKCHA
pryTH (II) ¥ BOJbI IO IEMUCTBUEM DIIEKTPUUECKOTO TOKA).

[Tonsitue o peakuusix ropenus. [Ipoueccel ropeHns Kak ICTOYHUKHU YHEPTUU.

JleMoHCTpauuun

6. [lonyuenue u cobupanue Kuciopojaa.

7. I'opeHune BEMIECTB B KUCIOPOJIEC U HA BO3AYXE.

PacueTrHnle 3amaun

3. Beruncienue o0ObeMHOI 10U ra3a B ra30BOM CMECH.
JlaGopaTopHbIE OMBITHI

2. COopxka npocTeriux npuOOpoB JJisl MOJYUYEHUS U COOUPAHUS Ta30B.
[IpakTueckue padoThI

2. ITonyyenue kucaopoja u u3ydeHue ero cBoicts (1 vac).

OCHOBHBIE TPEBFOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAIITXCS

Yuamuecs 10JKHbI:

JaBaTh ONpEJCICHUS TMOHSATHUSM: OKCHUJ, PEaKIUs COCIUHCHUS, PeaKIus
pasyioxkeHust; 00beMHas J10J1s Ta3a B Ta30BOM CMECH;

OCYILIECTBIISATh CICTYIOIINE BUbI ICATEILHOCTHU:

Ha3bIBATh:

CIIO0CO0 TOJTyYEHUS KHCIIOPO/ia B TaO0OpaTOpHH;

BeIecTBa 1Mo hopMmyIie:

okcunsl yraepona(ll) u (IV), cepsi(IV) u (VI), docdopa(Ill) u (V), marpus,
KaJiisi, Maraus, kaiaeius, amomunus, xkeneza(ll) u (II1), menu(1l), cepedpa(l),
IIUHKA;

COCTaBJISITh:

dbopmynel okcunoB yraepona(ll) u (IV), ceppi(IV) u (VI), docdopa(lll) u
(V), Hatpus, kanusi, Maraus, Kanbius, amomunus, xeneza(ll) u (1), mequ(Il),
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cepebpa(l) MHKa 110 BaJICHTHOCTH;
YpaBHEHHSI XUMUYCCKUX PEAKIUN KHCIOPOaa C BOJOPOJOM, yTIIEM, CEPOH,
MebI0, KaJIbI[EM, METAHOM; Pa3JIoKeHHs BoIbI U okcua pryTu(Il).

Tema 3. Bogopon (7 4acoB)

Bongopoa kKak XMMHYECKHH DJIEMEHT UM NPOCTOE BeleCTBO. Duznyeckue
CBOMCTBA BOAOPOAA.

XUMHUYECKHUE CBOKWCTBA BOJOPOIA: B3AUMOJAEHUCTBUE C KUCIOPOAOM, XJIOPOM,
okcuom meau(Il).

[IpuMeHeHune Bogopoaa.

[Tonsitue o kucinorax. GopMyibl U Ha3BaHUS KUCIOT (CepHasi, COJsHasd,
azoTHas, QgocdopHas, yrojbHas). Mepbl MNPEeIOCTOPOKHOCTH MpH padoTe C
kucioramu. [lonstue 00 MHIUKATOpAX.

[Tonydenue Bomopoaa B jpaboparopuu. BeijeneHue Bogopojia B peaKIusixX
CEPHOU U COJISTHOM KHUCJIOT C MAarHUEM U IIUHKOM. Peakiuu 3aMerieHusl.

Conu — NpoAyKTHI 3aMEIICHUSI aTOMOB BOJOPOJia B KHCIOTaX Ha METasll.
Xumudeckue GopMyJibl U HA3BaHUS COJICH.

JleMoHCTpaunu

8. [TonydeHue u cobupanue BoJIOpoa.

9. O0Opa31bl KUCIOT U COJIEH.

JlaGopaTopHbIE OMBITHI

3. [lelicTBUE KUCIOT HA UHAUKATOPBI.

4. BzaumMoAeHCTBHE CEPHOM U COJITHOM KUCIIOT C METAJJIAMHU.

[IpaxkTrueckue pabOThI

3. ITomy4yenue Bojiopoia v u3ydeHue ero cBOMcTB (1 yac).

OCHOBHbBIE TPEBOBAHUIA
K PE3YJIbTATAM YUYEBHOM JIEATEJIBHOCTH YUAIIIMXCS

VYuarmuecs JOJKHBIL:

JaBaTh ONpENENCHUs MOHSATUSM: KHCJIOTa; COJIb, WHIUKATOP; peaKuus
3aMEILCHMUS;

OCYLIECTBIIATh CIAEAYIOIINE BUABI 1EATEIbHOCTH:

Ha3bIBATh:

BeIecTBa 1Mo hopMmyIie:

KHUCJIOTBI: CEPHYIO, COJISIHYI0, a30THY0, (DOC(HOPHYIO, YTOJIBbHYIO;

COJIU: CyJb(aThl, XJIOPUIbI, HUTPATHI, pocharsl, KapOOHATHI HATPUS, KaJus,
MarHus, kanbius, xxeneza(ll), uunka; cynbdarsl, XJI0pUIbl, HUTPAThI, GocGaThl
amomunus, xenesa(Ill), menu(Il) Ha mpumepe cpeHUX coei;

UBET  MHAUKATOPOB  (JIakMyca,  METHJIOpaHXa,  YHUBEPCAIbHOU
8



WHIUKATOPHOM OyMaru) B BOJI€ U pacTBOpax KUCJIOT;

Croco0 MoJiy4eHus BOA0poaa B 1abOpaTopuu;

COCTAaBJISITh:

(GOpMyJIbl KUCJIOT: CEPHOW, COJIIHOM, a30THOM, (hochOopHOM, yroiabHOM Mo
Ha3BaHMUIO;

dbopMmyIbl cotieit: cynbhaToB, XJIOPUAOB, HUTPATOB, pochaToB, KapOOHATOB
HaTpus, Kajusi, Maraus, kanbius, xeine3a(ll), nuuka; cynbdaToB, XJI0pHUIOB,
HUTpaToB, hochaTor amomunus, xkeneza(lll), meau(Il) mo BasieHTHOCTH MeTaIa
U KHCIIOTHOTO OCTAaTKa Ha MIPUMEPE CPETHUX COJICH;

ypaBHEHHSI XUMHYECKUX PEaKIMid BOJOpoa ¢ XJIopoM, okcujoM meau(1l);
CEPHOM U COJISTHOU KUCJIOT C MATHUEM M IMHKOM.

Tema 4. Boga (5 yacoB)

dusnueckue CBOMCTBA  BOJBIL. XUMHYECKUEC CBOMCTBA  BOJBI:
B3aMMO/JICUCTBUE C AKTUBHBIMM METaUIaMu (HATpUEM W KaJMeM), OKCHJIOM
Kayblus. ['mapokcuapl MetawioB. Ilonarne o6 ocHoBaHmsX. PacTBopumbIe U
HEPACTBOPUMbBIE OCHOBAHMUS.

[lemoun. Mepsl mpenoCTOPOKHOCTH TIPH padoTe co mmienodamu. JleicTBue
pPAaCTBOPOB IIEJIOYEH HA UHIUKATOPHI.

B3aumoeiicTBrUE KUCIIOT U IIe04UeH (peakiiys HeUTpaJin3alnm) Kak mpumep
peakiuu oomeHa.

XUMHUS U 3a1UTA OKPYKAIOLIEU CPEIBL.

JlemoHCTpannu

10. B3anMmoelcTBrEe BOIBI ¢ aKTUBHBIMHA METaJJIAMH.

11. Tabnuira pacTBOPUMOCTH.

12. B3aumoaeiicTBrE KUCIOT CO MIeIouaMHu (peakiysi HeHTpaau3aium).
JlaGopaTopHbIE OMBITHI

5. [lelicTBue menoyen Ha UHAUKATOPBI.

[IpakTueckue padoThI

4. Peakius Hetpanu3zauuu (1 yac).

OCHOBHbIE TPELOBAHU
K PE3YJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAIIMXCS

Yyammecs TOIKHBIL:

JlaBaTh ONPEAECICHUS MOHATUIM: TUAPOKCUABI METAJUIOB, PAaCTBOPUMBIE
(memoun) ¥ HEpPaCcTBOPUMBIE OCHOBAaHMS, peakuuss oOMeHa, peaKuus
HEWUTpaIu3anuy,

OCYILECTBJIATD CIECAYIOLINE BUIBI AEATEIIbHOCTHU:

9



Ha3bIBaTh:

BellecTBa MO (opMmyJie: TUAPOKCUILI HATPUS, KaJusl, KajblMs, MarHusi,
amromuaMs, xeneza(ll) u (1), menu(Il), nmuaka;

IBET  HWHJIUKATOpPOB  (JakMmyca,  MeETWIOpaHXka,  (QeHondTaneuHa,
YHUBEPCAIbHON UHANKATOPHOU OyMaru) B BOJI€ U PaCTBOPAX LIEJIOYEH;

COCTaBJISITh:

dbopMysbl TUAPOKCUAOB HATpUsl, Kalvsl, KaJblMsl, MarHus, aJlOMUHUSI,
xenesa(1l) u (II1), meau(Il), muHKa MO BaJICHTHOCTHU METAIA;

YPaBHEHUSI XUMHUUYECKUX PEAKIUN BOJbl C HATPUEM, KaJIUEM, OKCHIOM
KaJblLUs; PEAKIUN HEUTPATU3ALNN U3YUYCHHBIX KUCIIOT U IIEIIOYEH.

I'/TABA 3
COAEPXKXAHHUE YYEBHOI'O NIPEJIMETA B VIII KJIACCE.
OCHOBHBIE TPEBOBAHUS K PE3YJIBTATAM
YUYEBHOM JESATEJBHOCTH YYAIIIUXCS

Tema 1. OcHOBHBIC XapaKTepHCTHUKH BeriecTBa (12 yacoB)

Atom. Xumuueckuii asiemeHT. Moiekyna. [IpocTeie u CloKHbIE BEIIECTBA.
OTHOcHTENbHAs aTOMHAasi W OTHOCUTEIbHAs MOJIEKYJIsIpHAas macca. MaccoBas
JIOJIS1 XUMHYECKOTO AJIEMEHTA B BEIIECTBE. XUMUUYECKAs peakius. XUMHAUECKOE
ypaBHEeHUE. Peakiiuu coeIMHEHUs, Pa3JIOKEHUs, 3aMEIICHUSI U OOMEHA.

KonnuectBo (XMMHUUYECKOE KOJMYECTBO) BellecTBA. MoJb — €AuHULA
kosimuecTBa BemecTBa. [loctossHHas ABoragpo. Moisipras macca. MoJisipHbIf
00BEM ra30B NMPU HOPMAJIBHBIX YCIOBHUSAX.

Pacuernsle 3amaun

1. BeiuuciieHue MaccoBOM JIOIM XMMHUYECKOTO 3JIeMeHTa 1o Gdopmyie
BEIIIECTRA.

2. BrranciieHue KoJau4ecTBa BEMIECTBA M0 €TI0 MacCe U MacChl BEIIECTBA IO
€ro KOJIMYECTBY.

3. Beuncnenue koauyecTBa rasa mo ero o0beMy M o0beMa rasza mo ero
KOJIMYECTBY MPU HOPMAJIBHBIX YCIOBUSX (H. Y.).

4. BeruuciaeHue Mo XMMHYECKUM YPaBHEHHUSIM MAacCChl, KOJWYECTBA WJIU
oO0bema (11 Ta30B, IPU H. Y.) MO MU3BECTHON Macce, KOJMYECTBY WU 00beMy
(71 ra3oB, MPH H. y.) OJHOTO M3 BCTYIHUBIIUX B PEAKIIMIO WM TOJYYEHHBIX
BEIIIECTB.

JleMoHCTpauuu
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1. O6pasupl METaUIOB, HEMETAIOB M XHMHYECKHX COCJIMHCHUU
KOJIMYECTBOM OJITUH MOJIb.

[TpakTrueckue padoThI

1. KonnuecTBO BelECTRA.

OCHOBHbBIE TPEBOBAHNMA1
K PE3VJIbTATAM YUEBHOU JAEATEJIBHOCTHU YHAIINXCSH

[To uToram U3yudeHus TEMbI yHAIIUECS TOTKHBIL:

3HATh:

xumuaeckue Gopmyisr okcuaon: yriaepoma(ll) u (1V), cepui(1V) u (VI),
dochopa(lll) u (V), Hatpus, kanus, Maraus, KaJiblys, amoMunans, sxene3a(ll) u
(11, megu(1l), cepedpa(l), unka;

XUMUYECKHE (POPMYJIBI KHUCIOT: CEPHOM, COJIAHOW, a30THOM, YroOJIbHOM,
dbochopHoii;

XuMudeckrue GOpMyJbl THUIPOKCUIIOB HATPHUSA, Kalus, KaJlblMs, MarHus,
amomunus, sxernesa(ll) u (1), mexu(ll);

xumMudeckue Qopmynbl coneit:  cynb(haTroB, XJIOPUAOB, HUTPATOB,
dbocdaTtoB, kapOOHATOB HATPUSs, Kaius, MarHus, kaiublus, xene3a(ll), nuHka;
CyJb(paToB, XJOPUI0B, HUTPATOB, ocharor amomunus, xeneza(lll), meau(ll);

naBaTh ONpEIEIeHHUS TOHATHSIM: KOJWYECTBO BEIIECTBA; MOJIb;
MOCTOSTHHAsT ABOTaApO; MOJISIpHAsI Macca; MOJISIpHBIA 00beM rasa (Ipu H. Y.);

OCYIIECTBIATH CIAEAYIOMMUE BUIBI JEATCIbHOCTH !

pas3IuyaTh:

HEOPraHUYECKHE COCAMHEHUS Pa3IUYHBIX KJIAcCOB Mo (opmymnam; TUm
XUMUYECKOH pEakIMh IO YPaBHEHUIO (pEaKIUu COCAMHCHUS, Pa3JIOKCHHS,
3aMelleHus, OOMeHa);

IIPOBOJIUTH MAaTEMATUICCKHUE BEIYMCIICHUS TP PEIIICHUH PACUYCTHBIX 3a/1a4.

Tema 2. Baxnenmne KJIacChl HECOPraHUIECKUX COCAUHECHUN
(20 yacog)

Oxkcuael. CoctaB, (usmueckne CBOICTBa, Ha3BaHusA. Kiraccudukamms
OKCHJIOB: COJIeOOpa3yIoIe, KUCIOTHBIE, OCHOBHBIE, HECOJICOOpa3yIOIIIHE.

XUMHUYECKHE CBOMCTBA KHMCJIOTHBIX OKCHJIOB: B3aMMOJCHCTBUE C BOJIOM,
ILIEJT0OYaMU.

XUMHUYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB: B3aMMOJECHCTBHE C BOJIOM,

KUCJI0TaMH. B3anmMoaeicTBrE KUCIOTHBIX U OCHOBHBIX OKCHJIOB MEXKJY COOOM.
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[TonydyeHue OKCHIOB: B3aUMOJIEUCTBUE MPOCThIX M cioxkHbIX (H2S, SOz, CO,
CH4) BemiecTB ¢ KHCIOPOJOM; Pa3IOKEHHE CIOXKHBIX BEHIeCTB (KapOOHATHI
MarHus ¥ KaJbliUsl) Ipy HarpeBanuu. [[ppmeHenne okcuoB.

Kucnotel. CoctaB, ¢u3nueckue CBOMCTBA, Ha3BaHud. Kitaccudukarus
KUCJIOT (KUCIOPOJICOJEpkKAIME ¢ OECKUCIOPOJHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE). XHMMHUYECKHE CBOMCTBAa KHCJOT: B3aMMOJCUCTBHE C
MEeTaJlJIaMH, OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU M COJIAMHU. Psiji akTMBHOCTH
MeTtasuioB. [lodydeHue KUCIOT B3aMMOJCHCTBUEM HEMETAIIOB (XJIOp, cepa) ¢
BOJIOPOJIOM; B3aUMOJICMCTBUEM KHUCIIOTHBIX OKCHIOB C BOAOM. lIpumeHeHne
KHUCJIOT.

OcnoBanus. CoctaB, puznueckue CBOICTBa, Ha3BaHus. Knaccudukamms
OCHOBAHMM: pacCTBOPUMBIE (ILIEJI0YN) U HEPACTBOPUMBIE. XUMUYECKUE CBOMCTBA
OCHOBaHMI: B3aMMOJICUCTBUE C KUCIOTHBIMU OKCHAAMHU, KUCJIOTAMH, COJISIMHU.
Tepmuueckoe pasiioKeHHe HEPACTBOPUMBIX TUAPOKCUIOB. [lonyuenue menouei
B3aMMOJICCTBUEM OKCHJIOB IIEJIOYHBIX U IIEJI0YHO3EMEIbHBIX METAIIJIOB C
Bostou. [losryueHne HEpacTBOPUMBIX OCHOBAHUM B3aMMOJIECTBUEM PacTBOPOB
cosie co menoyamu. [Ipumenenue menoyen.

Comu. CocrtaB, (usnueckue CBOWCTBA, Ha3BaHus. PacTBopumbie u
HEPACTBOPUMBIE B BOAE COJIM. XMMUYECKUE CBOMCTBA COJIEU: B3aUMOJCUCTBHE C
MeTajulaMH, KHCJIOTaMH, IIEJI0YaMH, COJSIMU. TepMHUYECKOe pa3iioKECHUE
kapOoHartoB. [lomydyeHnue cosneil B3auMOJEHCTBUEM METAJUIOB C HEMETaJIaMu;
OCHOBHBIX OKCHUJIOB C KUCJIOTHBIMHU OKCHJIaMH; OCHOBHBIX OKCHJIOB C KUCJIOTaMU;
KHUCJIOTHBIX OKCHJIOB CO ILEI0YaMU; COJIEd C KUCIOTaMHU; COJIEH CO LIEI0YaAMU;
COJIEH ¢ MeTaJlJIaMH; B3aUMOJICHCTBHE COJIeH MexX Ty co0oii. [IpumeHneHue coei.

B3anmocBs3b MEX1y OCHOBHBIMM KJIACCAMU HEOPTAaHUYECKUX BEIIECTB.

JleMoHCTpauuu

2. B3zauMoeicTBUE KMCIOTHBIX U OCHOBHBIX OKCHIIOB C BOJIOH.
3. BzaumopelicTBue OCHOBHOT'O OKCH/Ia C KUCIIOTOM.

4. B3auMoJIeliCTBME KMCJIOTHOTO OKCHJIA C PACTBOPOM IIEJIOYH.
5. Paznoxxenrne HepaCTBOPUMBIX OCHOBAHUM MPH HAarpeBaHHUH.
6. BzauMmoeiicTBE OCHOBAaHUI C KUCIIOTaAMH.

JlaGopaTopHBIE OIBITHI

1. ITonyuyeHue HEpPaCTBOPUMOTO OCHOBAHHS.

2. BzanmopeicTBre pacCTBOPOB COJICH C METaJlJIaMHU.
[TpakTrueckue paboTh

2. XuMH4eCcKHe cBoicTBa coeit (1 Jac)
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OCHOBHBIE TPEBOBAHU]
K PE3VJIbTATAM YUEBHOU JAEATEJIBHOCTHU YHAIINXCSH

[1o nToram M3ydeHus TeMbl yUAIIUECS TOKHBIL:

JaBaTh OMNpENENIeHUS NOHSATUSIM: KIACChl HEOPTraHUYECKHUX
COEIMHEHUI (OKCHIbI, KUCIOThI, OCHOBAHMS, COJIN); TUIbl XUMUYECKUX PEaKLUN
(coenMHeHHUsl, pa3lioKEeHUs, 3aMEILICHHs], 0OMEHa); peakls HeUTpalnu3aluu;

OCYILIECTBJIATH CIEAYIOIMINUE BUABl J€ATECIbHOCTHU !

Ha3bIBaTh:

KJIaCChl HEOPTaHWYECKUX COCAMHEHMM; THUI XHUMHUYECKOH pEeaKiuu;
XUMHUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KMUCJIOT, OCHOBAaHUHN U
COJICH;

ONpeIETATh:

MPUHA/UIC)KHOCTh BEIIECTBA K OINPEJCICHHOMY KJIacCy HEOPraHMYECKUX
COCIMHEHUI (OKCHABI, KHUCJIOTHI, OCHOBaHUS, coiM) MO (opmyle; THUM
XUMUYECKOW PEaKIUM IO YPAaBHEHMIO (PEAKUHMH COCIUHEHHUs, Pa3IoKEHU,
3aMelIeHus, OOMeHa);

XapaKTEPU30BaATh:

XUMUYECKHE CBOMCTBA M3YYEHHBIX COCIMHEHMI (Ha MpHUMEpEe BEUIECTB,
00pa30BaHHBIX 3JIEMEHTAMU MEPBBIX TPEX NEPHUOJIOB, KEIE30M, MEJbIO, INHKOM,
KaJIueM, KaJblM€M); H3yUYEHHbIE CIIOCOOBI TOJIYYEHUS OKCHUIOB, KHCIIOT,
OCHOBAHMK M COJIEM; B3aUMOCBA3b MEXJIY KJIACCaMM HEOPTraHUYECKUX
COCJIMHCHM;

COCTABJISATh YPAaBHEHMsI PEAKLUMM, XapaKTEPHU3YIOIIUX XUMHUYECKHE
CBOMCTBA U3yUYEHHBIX COEIMHEHUN U CIIOCOOBI UX MOIYUYECHHUS.

aHAJIU3UPOBATH:

pe3yJbTaThl JIA0OPATOPHBIX OMBITOB, MPAKTHUYECKUX padoT; y4dyeOHYIO
uH(dOopMaIuio;

oOpaIiarhCsi:

C HEOPraHMYECKUMH BeIlleCTBAMHU, XUMHUECKOU MOCYA0M, J1a00paTOPHBIM
000pyA0BaHUEM, HArPEBATEIbLHBIMH IPUOOPAMU;

IIPOBOJIUTH:

XUMUYECKHI SKCIEPUMEHT; MATEeMaTUUYECKUE BBIYMCIICHUS MPU PELICHUU
pacyeTHBIX 3a/1ay;

M0JIb30BATHCS

y4eOHbIM MOCOOMEM; MTpaBUIaMH O€30MaCHOTO MOBEICHUS MPU 0OpaIleHUU
C BEIECTBAMHU, XMUMHUYECKOM IMOCYAO0H, Ja0OpaTOpHBIM O0OpYyAOBaHUEM U
HarpeBaTeIbHBIMU NpUOOpamu;

IIPUMCHATDL!:
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M3YyYCHHBIE TTOHSATHUS U 3aKOHBI NIPH XapaKTEPUCTHUKE COCTaBa M CBOWCTB
BEIIECTB, XUMHUYCCKUX PEAKIHH, CIOCOOOB IMOJYYCHHsI BEIIECTB; IpaBUIIA
0€3011acHOTO TIOBEICHHUS TP OOPAIICHUH C BEIIECTBAME, XHMHUECKON TIOCYI0H,
71a00paTOPHBIM 00OPYIOBAHUEM U HArpeBaTEIbHBIMU TPUOOpAMHU.

Tewma 3. Crpoenue aroma. [lepuoaruuecknii 3aKOH U IEPUOAUUECKASI CUCTEMA
XMMHYECKHUX 3JIEMEHTOB (22 Jaca)

Kiaccudukanuss XUMHYECKMX 23JIEMEHTOB (METaulbl M HEMETaJUIbl).
[Tonsitue 00 amdoTepHOCTH Ha TPUMEPE THAPOKCHUIIOB ATIOMUHUS U I[UHKA.
CemeiicTBa HIEIOYHBIX METAJJIOB U TaJIOT€HOB.

[lepuoanueckuii 3aKOH U MEPUOAMYECKAs CUCTEMA XHMHYECKUX
aneMeHnToB /. . Menneneesa. [lepuoasl. I'pymnmsl.

Ctpoenue aroMa: siApo U 3JIEKTpoHHas 00onouka. CocTtaB aTOMHOTO sipa
(OpOTOHBI W HEUTPOHBI). ATOMHBIA HOMEpP. DU3NUECKUU CMBICI ATOMHOTO
HoMepa. MaccoBoe uncio. [Tonsitue 06 u3oTonax u paaAuoakTUBHOCTH.

DOnexkTpoHHOEe cTpoeHue artoma. [loHATHe 00 >JIEKTPOHHOM OOJaKe.
ATOMHas opOuTangb. DJIEKTPOHHBIE CIOH. S-, p-OpOutanu. DHepreTUYeCKUuin
YPOBEHb M SHEPTeTUUECKUI MOAypOBEeHb. B3anMHOE pacnosioxkeHUe YpOBHEN U
MOAYPOBHEMN IO 3HEPTUM. 3aBEPIICHHBIM M HE3aBEPILICHHBIN SHEPreTUYECKUN
ypoBeHb. BaneHTHbIE 3JEKTPOHBL. DIEKTPOHHBIE KOH(QUIYpallUM U CXEMBI
AJIEKTPOHHOW KOH(UTYpalliy aTOMOB 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB.

[lepnoanyHOCTE W3MEHEHUS AaTOMHOIO pajanyca, METaUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB C YBEJIMYEHHEM arOMHOIO HOMEpPA 3JIEMEHTOB A-
rpynn. M3MeHeHrne KHCIOTHO-OCHOBHBIX CBOWCTB OKCHJOB M THAPOKCHIIOB C
YBEJIMYEHUEM aTOMHOTO HOMepa JJid 3neMeHToB A-rpynn. Ousndyeckuii cMbici
HOMeEpa Mepuojia U HOMEPA IPYIIIIHI.

XapakTepucTUKa XUMHUYECKOTO JJIEMEHTa [0 €ro IMOJIOKEHUIO B
NEePUOJUYECKOM CUCTEME U CTPOEHUIO aTOMa. 3HaYeHHE MEPUOIUYECKOTO 3aKOHA.

JleMOoHCTpaunu

7. O0pa3Ipl METAJJIOB M HEMETAJLIOB.

8. Paznuunbie hopMBbI TaOIUITEI TIEPUOANIECCKON CUCTEMBI.

JlaGopaTopHbIE OMBITHI

3. [ToyueHnne ruapokcua amoOMUHUS (IIMHKA) U U3yYEHHUE €r0 CBOMCTB.
[TpakTrdeckue paboOThI

3. I3yueHne KHCIIOTHO-OCHOBHBIX CBOWCTB THAPOKCHIOB JJIEMEHTOB

TPEThEro Nepro/a.
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OCHOBHBIE TPEBOBAHU]
K PE3VJIbTATAM YUEBHOU JAEATEJIBHOCTHU YHAIINXCSH

[1o uToram U3ydeHus TEMbI yUAIIUECS TOKHBIL:

JaBaTh ONpPEACIECHUSA MOHATHUSAM: IEPUOJ U IPYyIIa NEPUOJUIECKON
CUCTEMbl XMMHMYECKUX  BJEMEHTOB; TAJIOr€Hbl, IICJIOYHbIE  METAJUIbL
aM(pOTEpHOCTb; aTOMHAasi OPOUTAJIb; SHEPTETUUECKUIN YPOBEHB; SHEPreTUUECKUI
IIOJYPOBEHB; BAJICHTHBIE JJIEKTPOHBI; AaTOMHBIA HOMEpP, MAacCOBOE YHCIIO,
U30TOIIBI;

OCYIIECTBIATH CIAEAYIOMNE BUIB JEATECIbHOCTH !

Ha3bIBATh:

cocTaB aToMa; (OPMYJTUPOBKY NEPUOIUYECKOTO 3aKOHA;

COCTaBJISITh:

ANEKTPOHHO-TpaUUYecKue  CXeMbl U (QOpMYyJbl  BJIEKTPOHHBIX
KOH(UTrypauii aToMOB XHMHUYECKHUX DJJEMEHTOB IMEPBBIX TPEX IEPUOJIOB
MIEPUOJNYECKON CUCTEMBI;

XapaKTEPU30BaATh:

XUMUYECKHE JJIEMEHTBI MO TMOJIOKEHUIO B IEPUOAUYECKON CHCTEME U
CTPOCHHUIO aTOMOB; 3aKOHOMEPHOCTHM HW3MEHEHHsS aTOMHOIO pajuyca,
METAJUIMYECKUX U HEMETAITTIMYECKUX CBOMCTB C YBEJIMUEHUEM aTOMHOI'O HOMEpa
AJIEMEHTOB A-TPYI; W3MEHEHUE KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U
TUIPOKCHJIOB C YBEIMYEHUEM aTOMHOIO HOMEPA ISl 3JIEMEHTOB A-TpyI;

OOBSCHSATB:

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB aTOMOB XUMHUYECKUX AIIEMEHTOB IS
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB U A-TrpyIil.

Tema 4. Xumuueckas cBs3b (14 yacoB)

XUMHUYECKasl CBI3b.

KoBaneHntHas cBsA3b: HEMOJISIPHAS U TTOJIAPHAsL. DIECKTPOOTPULIATEIILHOCTD.
OnuHapHBIC W KpaTHBIC CBSI3U. OJCKTPOHHBIC M CTPYKTYpPHBIC (HOPMYIIBI
BEIIIECTB.

HNonnas cBs3b. Ilonsitue 06 nonax. KaTnoHsl 1 aHHOHEL.

MerTtannnyeckas CBA3b.

MexMmouekysipHoe B3aumoaerucTeue. [IoHATHE O BOJOPOAHOU CBSI3U Ha
IIPUMEPE BOJIBI.

[ToHsiTHE O TUIIAX KPUCTALUIOB (KPUCTAJUIMUECKUX CTPYKTYP): aTOMHBIX (Ha

npuMepe aiMasa); MOJEKYJSPHbIX (Ha mpUMEpe Moja); MOHHBIX (Ha MpuMepe
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XJIOpUJa HaTpusl); MeTaulnueckux (Ha mnpumepe Hatpus). BemiecTBa
MOJICKYJIIDHOTO M HEMOJICKYJSIpHOTO CcTpoeHus. {DopmyibHas €IWHUIIA.
OtHocutenbHass (GopMyiabHass Macca. BiusHue TUNAa KPHUCTAUITMYECKOU
CTPYKTYphl Ha (Pu3nuecKkue CBOMCTBAa BellecTBAa (TBEPIOCTb, TEMIEPaTypy
MJIABJICHMUS, DJIEKTPOIIPOBOIHOCTD ).

Crenenbp okucieHusi. I[lpomecchl OKHCIEHHSI M BOCCTAHOBJICHHS.
OKHUCIUTETLHO-BOCCTAHOBUTEBHBIC PEAKIIMU. MeTo1 AJIEKTPOHHOI0 OallaHca.

OKHUCIUTETLHO-BOCCTAHOBUTEIIBHBIE MPOIIECCHI BOKPYT HAC.

JlemoHCTpauuu

9. O0pa3iibl BEIIECTB ¢ KOBAJICHTHBIM, HOHHBIM M METAJUTMYECKUM THIIOM
XUMHUYECKOU CBS3U.

10. OKkucIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUU.

JlaGopaTopHbIE OIBITHI

4. CocrayieHUE MOJIeIeH MOJIEKYI.

[IpakTrueckue padboThI

4. PemieHue 3KkcriepuMeHTaIbHbIX 3a1a4 (1 Jac)

OCHOBHBIE TPEBOBAHU]
K PE3VJIbTATAM YUEBHOU JAEATEJIBHOCTHU YHAIINXCAH

ITo uToram n3ydeHus: TEMbI yUAITUECS TOJKHBI:

NaBaTh ONpPENEIIEHUS NOHATHUIAM: XUMHUYECKas CBSI3b, KOBAJIEHTHAs
CBSA3b;, DJICKTPOOTPULIATEIBHOCTh; WOH, KAaTHOH, AaHWOH, WOHHAs CBSA3b;
METAJJINYECKasl CBSA3b;, CTCIEHb OKHUCICHHMS; BOCCTAHOBUTEINb, OKHCIIWTEIb,
BOCCTAHOBJICHUE, OKUCIICHUE;

OCYHECTBIATH CIECAYIOIMMNUE BUAB ACATCIBHOCTH !

Ha3bIBaTh:

THUIl XUMUYECKOW CBSI3U; TUIT KPUCTAJUIMYECKOU CTPYKTYPBI;

pasynyarh:

BEILIECTBA C Pa3IUYHBIM THUIIOM XUMHUYECKOW CBs3M 1O (opmynam;
AJIEKTPOHHBIE U CTPYKTYPHBIE (DOPMYJIbI;

ONIPEACIISATH:

TUIl XUMHAYECKOM CBS3M B NIPOCTOM BEIIECTBE; THUIl XUMHYECKOM CBA3U
MEXJy aroOMaMHM MeETajla W HEMETaula, MEXIy aTOMaMH HEMETAIIOB C
Pa3IMYHBIMU 3HAYEHUSAMU JIEKTPOOTPULIATEIIBHOCTH; CTENIEHD OKUCIICHUS aTOMa
B COCAMHEHUHU MO0 XUMHUYECKOH (hopMmyJie BElleCcTBa; BEUIECTBO-OKUCIUTEIb U
BEILIECTBO-BOCCTAHOBUTEND MO YPABHEHUIO OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu;

COCTaBJIATH:
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AJICKTPOHHBICE W CTPYKTYpHBIE (OPMYJIBI HM3YyUYEHHBIX HEOPTaHHMYECKUX
COCJIMHECHUH;
paccTaBisaTh KOA()PUIIMEHTHI B YPAaBHEHUSX OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHBIX
peaKIuii METOZIOM 3JIEKTPOHHOTO OasiaHca.

I'/IABA 4
COIAEPKAHUE YYEBHOI'O IPEJMETA B IX KJIACCE.
OCHOBHBIE TPEBOBAHUSA K PE3YJIBTATAM
YUYEBHOMU JEATEJBHOCTHU YYAILIIUXCS

Tema 1. IToBTOpeHue ocHOBHBIX BompocoB Kypca xumun VIII kimacca (6 yacoB)
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIIECTB.
Crpoenue atoma ¥ NepUOANYECKUN 3aKOH.
XUMHUYECKAS CBSI3b, €€ MPUPOIA U THUIIHI.
OKUCITUTENBHO-BOCCTAHOBUTEIIbHBIE — peakiuu. MeToa  3JIEKTPOHHOTO
OanaHca.
KauecTBeHHAs U KOJMYECTBEHHAS XapaKTEPUCTUKU COCTABA PACTBOPOB.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU AEATEJIBHOCTU YUALLIXCS

Yuamuecs 10JKHbI:

OCYIIECTBJISITh CJICAYIOLINE BUIbI AEATEIbHOCTH:

ONPENEIATD:

MPUHAIJIEAKHOCTh BEILIECTBA K OINPENEIICHHOMY KIJIACCY HEOPraHUYECKHUX
COCIMHEHUN MO XUMHUYECKONW ¢GopMmyse; THUI XUMHYECKOW peakiuu To
YPaBHEHUIO; TUI XUMUYECKOU CBSI3U U CTEMEHb OKUCIIEHUS aTOMa B COEIMHEHUH
1o ¢hopMyJie; paCTBOPUMOCTD BEIIECTB MO TaOJIUIIE PACTBOPUMOCTH;

COCTaBJISITh:

YpPaBHEHUSI  OKUCIUTEIIbHO-BOCCTAHOBUTEIILHBIX  PEAKIUi, TOJIb3YAChH
METOJIOM AJIEKTPOHHOTO OaJlaHca;

XapaKkTepHu30BaTh:

bu3ndeckne ¢ XUMHUYECKHE CBOWCTBA W3YYCHHBIX COCAMHCHUM;
B3aMMOCBSI3b MEXIY KJacCaMU HEOPTraHMYECKHUX COCIMHEHUN, XUMHYECKHE
AJIEMEHTHI M0 TOJOXKEHUIO B MEPUOJAUYECKON CUCTEME M CTPOCHHUIO aTOMOB;
3aKOHOMEPHOCTHU U3MEHEHUSI XUMUUYECKHUX CBOMCTB MPOCTHIX BEIIECTB, OKCHJIOB
Y TUAPOKCHUJIOB DJIEMEHTOB A-TPYIIN B IEPUOJaX U IPYyIIax; COCTaB paCTBOPOB;

MIPOBOUTH:

pacueTbl MO YpaBHEHUSIM XUMHUUYECKUX PEAKIHH C HCIOJb30BAaHUEM

MOHSITUI: KOJIMYECTBO BEIIECTBA, MaccoBasi JI0JIsl BEIIECTBA B CMECH (pacTBOpe),
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MOJIIpHAsi KOHIICHTPAIIUS;

I0JIb30BaThCS:

y4eOHBIM MTOCOOMEM; TaOIHIEH PaCTBOPUMOCTH KUCIOT, OCHOBAHUM, COJICH
B Boje; Tabmmmeit «llepmomuyeckas cucTeMa XHUMHUYECKUX DJIEMEHTOB
JI.1.MenneneeBay;

IPUMEHSTD:

W3Y4YCHHBIC TIOHSATHS W 3aKOHBI MPU XapaKTEPHUCTHUKE COCTaBa U CBOMCTB
BEIIECTB, XUMUICCKUX PEAKIIHIA.

Tewma 2. DnexkTponurudeckas auccormanus (11 gacos)

DIIEKTPOJIUTHI U HEIJIEKTPOJIUTBHI.

OJIEKTPOJINTHYECKAsT JOUCCOLMAIMSA BEIIECTB C PA3JIMYHBIM  THUIIOM
XUMUYECKUX cBsizei. MoHbI B pacTBOpax 31eKTpoiuToB. CUIIbHBIE U clla0ble
ANEKTPOJUTHI. DIEKTPOJUTUYECKAS] JTUCCOLUUALNS CJIa0bIX 3JEKTPOJIMTOB Kak
oOpaTUMBII mpouecc. DNEKTPOJIUTUYECKAs TUCCOLMALINS KUCIOT, OCHOBAHUN U
COJIEH.

Peakiiuu noHHoro ooMeHa. YcnoBus HEOOPATUMOTO MPOTEKAHUS PEaKIIUN
MOHHOTO OOMEHa MEXIy pacTBOpaMU  3JEKTPOJIUTOB  (0OpazoBaHue
HEPACTBOPUMOIO MPOJYKTa, ra3000pa3HOro BEUIECTBA, CIA00T0 3JIEKTPOIUTA).
VYpaBHEHMS] XUMHUECKUX PEAKIIUN B MOJIEKYJISIPHOW U HOHHOU (hopmax.

JleMoHCTpauuu

1. UcnpiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPUUECKYIO TPOBOJUMOCTb.
2. Peakuiun HOHHOTO 0OMEHA MEXKITY PACTBOPAMH JICKTPOIUTOB.
JlabopaTopHbIE OTIBITHI

1. OGHapy>keHHEe HOHOB BOJIOPOJIa ¥ THUIPOKCUI-MOHOB B PACTBOPAX.
[IpakTrueckue padoThI

1. Peakiiuu noHHOTO OOMEHa MEXIy pacTBOpamu AeKTpoauToB (1 Jac).

OCHOBHBIE TPEFOBAHU
K PE3VJIbLTATAM YUYEBHOU JNEATEJIBHOCTHU YUAIIUXCA
VYuamuecs: 1OKHBIL:
JaBaTh ONpPEJCICHUS TMOHATUSAM: DJCKTPOIUTBI M  HEDJICKTPOJIUTHI;
AIEKTPOJIMTUYECKAs TUCCOIUAIIMS; aHUOH, KaTUOH; PEaKIIMM HOHHOTO 0OMEHa;
OCYILIECTBIIATh CICIYIONINE BUIbI ICSTEILHOCTHU:
Ha3bIBATh:
YCJIOBHUS HEOOPATUMOTO MIPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa;
pazyinyarh:

YPaBHEHUSI pEaKIUi, 3alMCaHHbIE B  MOJICKYJSIPHOW, IIOJIHOM U
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COKpaleHHOW HOHHOU (popmax;

COCTAaBJISITH:

YPABHEHUs XUMHUYECKHX PEAKUUW, XapaKTEPU3YIOLIUE XUMHUYECKHE
CBOMCTBA N3YUYEHHBIX COCIMHEHHI, B MOJIEKYJISIPHON 1 HOHHOM (hopmax;

OOBACHSTH 3JIEKTPOIPOBOIHOCTH PACTBOPOB AJIEKTPOJIUTOB.

oOpaiarbcsi:

C HEOPraHMYECKUMH BEIIECTBAMH, XMMUYECKOW MOCYAOU, J1a00paTOPHBIM
0o00opyI0BaHNEM, HarpeBaTeILHBIMU MPUOOpPaMU;

IIPOBOJIUTB:

oOHapy’>KE€HUE MOHOB BOJIOPOJAA M THIPOKCHII-MOHOB B PacTBOpE; peakluuu
MEXAY pPacTBOpPaMu JIEKTPOJIUTOB;

MOJIb30BaThCA:

y4eOHBIM 1MOCOOMEM; TaOIUIEH PACTBOPUMOCTH KHUCIOT, OCHOBaHMH, CoJiel
B Boje; Tabmuneil «llepuoauueckas cucTtemMa XUMHUYECKHUX HJIEMEHTOB
JI.W. MenneneeBa»; npaBuiaMu O€30IACHOTO IOBEICHUS NpPHU OOpaIICeHUH C
BEUIECTBAMH, XUMHUYECKOM MOCyJ10i, 1a00paTopHbIM OOOpPYAOBAHUEM U
HarpeBaTeIbHbIMU IPUOOpaMH;

IIPUMEHSITB:

V3YUYCHHBIC NOHATHS M 3aKOHBI IIPU XapaKTEPUCTHUKE COCTAaBA U CBOMCTB
BEILIECTB, XUMUYECKUX PEAKLINM, PEIIECHUN PACYETHBIX 3aa4.

Tema 3. Hemeramnsl (30 gyacoB)

OO61ast xapakTepruCTUKa HEMETAIIOB.

Xiop. [lomoxeHne B NEPUOANIECKON CUCTEME XUMUUYECKHUX 3JIEMEHTOB.

DJIEKTPOHHOE CTPOCHHE aTOMa XJIOpa. XJIOp B IPUPO/IE.

dusnyeckne  CBOMCTBA  XJoOpa. XHMMHUYECKME  CBOMCTBA  XJOpa:
B3aUMOJECHCTBUE C METAJIAMU, BOJIOPOIOM.

XnopoBogopon. ConsiHass Kuciaota. XUMHYECKHME CBOWCTBA COJISTHOM
KHUCJIOTBI: ICICTBUE HA MHIMKATOPbI; B3aUMOACHCTBUE C METa/LIaMU, OCHOBHBIMU
OKCUJAMH, OCHOBAaHMSIMM M COJSIMH. Xjopuibl. KauecTBeHHasl peakius Ha
XJOpUA-UOHBL. [I[puMeHeHnEe COMAHON KUCIOThI U XJIOPHUIOB.

Kucnopon. IlonoxxeHnue B nepruogndeCKON CUCTEME XUMHUYECKHUX 3JIEMEHTOB.
DIIEKTPOHHOE CTpoeHue aroma. Kucinopon B mpupoze.

AmnnorponHbie MOAU(DHUKAIIUKA KUCTOpoaa (KUCIOpo, 030H). Dusndeckue
CBOMCTBA KHUCJIOpOAA. XHMMHUYECKHE CBOMCTBA KHUCJIOPOJA: B3aMMOJICUCTBHUE C
MeTajiiaMu, BojiopoaoM. OKUCIIeHHE CIOXKHBIX BemecTB (okcuaa yriepoaa(ll),
MeTaHa) kuciopoaoM. [Ipumenenue kucmopoa.

Cepa. IlomoxeHne B MEPUOAUYECKON CHUCTEME XHMHUYECKHUX 3JIEMEHTOB.

DneKTpoHHOE cTpoeHue aToMoB. Cepa B pupo/ie.
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PusnyecKre CBOMCTBA cepbl. XUMUYECKUE CBOMCTBA CEPBI: B3aUMOJICVCTBUE
C METaJulaMH, BOJIOPOJIOM, KUCIOpooM. [[puMeHenue cepel.

Oxcunbt  cepui(IV) u  cepoi(VI), ux B3aumoaeicTBue ¢  BOJOM.
B3aumoneiictBue okcuaa cepbl(VI) co mienoyaMu ¥ OCHOBHBIMU OKCHIAMU C
00pa30BaHUEM CPEJTHUX COJICH.

CepHas  kucinoTta, (Qu3nyeckue CBONCTBA. XHUMHUYECKHE CBOMCTBA
pa30aBICHHON CEPHOM KUCIOTHI: ICMCTBUE HAa UHAUKATOPHI, B3aUMOJICHCTBUE C
METajulaMH, OCHOBHBIMH OKCHJAMH, OCHOBaHUSIMHU, COIsIMU. (OcCOOEHHOCTH
B3aUMOJICMCTBUASI KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI C METALUIAMHU Ha
npumMepe peakiuu ¢ Meapio. Conu cepHOM KUCTOTHI: Cylb(aThl HATPUS, KaJus,
Oapus. KadecTtBeHHass peakuuss Ha cyiabdar-woHbl. [IpumeHeHne cepHOU
KHUCJIOTHI U CyIb(}aTOB.

A30T. IlonoxxeHue B MEPUOJUYECKON CHUCTEME XUMHUUYECKUX DSJIEMEHTOB.
DIJIEKTPOHHOE CTPOEHUE aTOMOB. A30T B IPUPOJE.

[IpocToe BemiecTBO, €ro ¢u3MYecKue CBONCTBA. XUMHUYECKHE CBOMCTBA
a30Ta: B3aMMOJEHCTBUE C BOJOPOJOM; KHCIOPOJIOM C OOpa3oBaHUEM OKCHIA
azorta(Il).

AmMMuak, ero (usmyeckue cBOWCTBAa. XUMHUYECKHE CBOWCTBA aMMHAKa:
B3aMOJECHUCTBUE aMMHAaKa C KHUCJIOPOJIOM, BOAOM M KuciaoTamu. lIpumeneHnue
aMMHaKa.

A3oTHas KucioTa, ee (u3anyeckue CcBoWcTBA. XHMMHUYECKHE CBOMCTBA
pa30aBiIeHHON a30THOM KHUCIIOTHI: ACMCTBME HA UHJIUKATOPHI, B3AUMOJICUCTBHE C
OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMHU, COJIIMH. OCOOEHHOCTH B3aUMOJICHCTBUS
KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C METaJUIAMU Ha MPUMEpPE PEaKUUU C
Menbro. Hutparsl. [IpuMeneHrne a30THOM KUCIOThI U HUTPATOB.

dochop. [lomoxeHnrne B MepUOIUIESCKON CUCTEME XUMHUECKHUX AJIEMEHTOB.
OnexktpoHHoe crpoenue aroma. ®ochop B mpupoe.

[IpocToe BemiecTBO, €ro ¢u3MYecKUe CBONCTBA. XUMHUYECKHE CBOMCTBA
dbocdopa: B3auMoiericTBUE ¢ KUCIOPOAOM ¢ oOpazoBanuemM okcuaa pochopa(Vv).

Oxcun pocdopa(V). ®ocdopHas kucnora, ee KUCIOoTHbIe cBoiicTBa. Conu
docdoproii kucnotel. [Ipumenenune dhochopHO KUCTOTH U (HochaToB.

[ToHaTHE O MUHEPATBHBIX YI00PEHUSX.

VYrnepon. [lonoxeHrue B NEPUOANUYECKON CUCTEME XUMUUYECKUX SJIEMEHTOB.
DJIEKTPOHHOE CTPOCHHE aTOMa. Y TIIEPO B IIPUPOJE.

AnnorponHsie MoauduUKanuu yriaepoaa (anmas, rpadur), ux Qusnueckue
CBOMCTBA. XMMHYECKHE CBOMCTBA YIIEPOAa: B3aUMOJAEHCTBUE C KUCIOPOIAOM.

Oxcup yraepoaa(ll): ¢usmyeckne CBOWCTBA, TOKCUYHOCTh. XHUMHYECKUE
CBOMCTBA: TOpeHHE, B3auMoeicTBue ¢ okcuaom meau(Il).

Oxkcun yraepona(IV). Ilonydenue. duznyueckue CBOMCTBA. XUMHUUYECKHUE
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CBOMCTBa: B3aMMOJIEUCTBUE C BOJOW (0Opa3oBaHME YTOJBHOW KHUCIIOTHI),
mienoyamu (oOpazoBaHuE KapOOHATOB), OKCHJAMH IIIEJIIOYHBIX METAVIOB U
Kanplua. KauecTBeHHast peakuusi Ha YIJIEKUCIIBIA Ta3 C U3BECTKOBOM BOJIOM.

VYronpHass kucnora. KapOonaTtsl. XuUMHYECKHE CBOWCTBA KapOOHATOB:
B3aMMO/ICUCTBUE C KUCIOTaMHU, TEPMUUYECKOE PA3I0KEHUE KapOoHaTa KalabIus.
[lonarue o kucibix coyisix. ['mapokapOOHATHI HATpUs, KajlblUsd W MarHusl.
KauecTBeHHas peakius Ha kapOoHaT-uoHbI. KapOoHaT Kanblus B mpupo/ie (Me,
W3BECTHSAK, MPaMop).

[Tonsitue 00 opranmveckux BemiecTBax. OCOOEHHOCTH aTroMa yriepoja
(BaJIEHTHOCTh, CIIOCOOHOCTH OOpa3OBBIBATh OJWHAPHBIC W KpaTHBIC CBSA3H,
JIMHEWHbBIE, PA3BETBIICHHBIE U HUKINYECKUE CTPYKTYPbl MOJIEKYJ) KaK MPUYAHA
MHOTroo0Opa3usi OPraHUYECKUX BEIIECTB. 3HAUCHHE OPraHUYECKUX BEIIECTB B
MPUPOJIC U )KU3HU YETIOBEKA.

Kpemnuii. [lonoxeHue B NEpUOIAYECKON CUCTEME XUMUYECKUX AJIEMEHTOB.
DIIeKTPOHHOE CTpoeHHe aToMOB. KpeMHul B mpupoe.

KpeMHuii kak mpocToe BemecTBo, ero (pu3ndeckue cBOMCTBa. XUMUYECKUE
CBOVCTBA KPEMHUS: B3aUMOJCHUCTBUE C KUCIOPOJAOM.

Oxkcun xpemausa(I1V): dusmyeckue cBoiicTBa. XUMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBUE C PACTBOPAMH IIeJoueh ¢ 00pa3oBaHUEM CHUITMKATOB.

KpemHueBast KucinoTa: mojiydeHue JI€MCTBUEM CUJIIbHBIX KUCIIOT HAa PacTBOP
CUJIMKATa HaTpUsl, Pa3sioKEHUE MPU HarpeBaHUMU.

[IpuMeHeHre COeTMHEHUN KPEMHUS: TIOHITUE O CTPOUTENIHLHBIX MaTepuaiax
(memeHT, 0€TOH, KEpaMHKa, CTEKJIO).

[IpakTrueCcKuil BBIXO MPOAYKTA PEAKIIUH.

JlemoHCTpannu
3. OOpa3ibl IPOCTHIX BEIIECTB HEMETAIIIOB.
. B3anmoiericTBue KOHIUEHTPUPOBAHHON CEPHOM KHUCIIOTBI C MEBIO.
. PactBOopeHue ammuaka B BOJIE.
. B3anmoercTBue KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIBIO.
. OGpas1bpl MUHEpaTbHBIX yI00pEHUH.
. KauecTBeHHas peakius Ha YTIICKUCIIBIN Ia3.
9. B3aumoseiicTBue kKapOOHATOB C KMCIOTaMH.
10. ITonyuyenne KpEMHUEBOUN KUCIOTHI.
11. OOpa31isl cTeKIIa U CTPOUTETBLHBIX MAaTEPUAJIOB.
PacueTHble 3anaun
1. Beruucnenus mo ypaBHEHUSIM XMUMHUYECKUX PEAKI[Mid MACChI, KOJIMYECTBA
uiu oObeMa (1151 Ta30B, TIPH H. y.) TIO U3BECTHOM Macce, KOJIMUECTBY UK 00bEMY

(114 ra3oB, MPU H. y.) OJHOTO W3 BCTYIHUBIIMX B PEAKIHIO WM MOJYYEHHBIX
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BEIECTB, KOTJa OJTHO U3 BEILIECTB B3SITO C U30BITKOM.

2. PacueTsl 10 XMMUYECKUM YPABHEHHSIM C YUETOM MPAKTUYECKOTO BBIX0/1a
MPOJIyKTa PEAKIINH.

JlaGopaTopHbIE OMBITHI

2. KauecTBeHHas peakiys Ha XJIOPHUI-UOHBI.

3. KauecTtBeHHas peakuus Ha CyJb(aT-uOHBI.

4. KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.

5. Pacmno3HaBaHMe€ HMOHOB KHCJIOTHBIX OCTAaTKOB (XJIOpUA-, Cyibdar- u
KapOOHAT-UOHOB).

[TpakTuyeckue paboThI

2. Ilonyuyenue u n3ydenue cBoctB okcuaa yriaepoaa(IV) (1 gac).

3. Pemrenue skcnepuMeHTaNbHBIX 3a/1a4 1o Teme «Hemeramb (1 gac).

OCHOBHBIE TPEBOBAHUM A
K PE3YJIbTATAM YYEBHOM JIESITEJIBHOCTHU VUAILIMXCS

VYyuamuecs 1OKHBI:

JaBaTh OMPEACIICHUS TOHATHSAM: KayeCTBEHHAs PEaKIHs; aIOTPOIIUS;
raJIOTEHU/IBl; CUJIUKATHI; OPTAaHUYECKUE COCTMHEHNS,

OCYIIECTBIIATD CICTYIONMINE BUIbI ICATEILHOCTH

Ha3bIBaTh:

bu3UYeCKNe W XWMHYECKHE CBOWCTBA HEMETA/UIOB M WX COCAMHCHUH;
KauecTBeHHbIe peakiuu Ha Mokl Cl', SO4*, COs™;

COCTaBJIATh:

YpaBHEHUS peaKIuii, XapaKTepHU3yIOINe XUMHUICCKIE CBOMCTBA N3YUCHHBIX
COCAUHCHUN;

oOpararhbcsi:

C HCOPTraHWYECKUMH BEIICCTBAMH, XUMHUUYECKOW IMOCYAO0H, J1ab0paTOPHBIM
o0opyI0BaHUEM, HarpeBaTeILHBIMU IPUOOPaAMU;

IIPOBOJINTH:

pacdeTsl 0 YpaBHEHUSIM XHUMHUYECKUX PEAKIIMH, €CJTU OJTHO BEIIECTBO B3STO
B M30BITKE; C Y4ETOM MPAKTHUISCKOTO BBHIXOAa MPOTYKTa PEAKIIHH;

kauecTBeHHbIE peakiyun Ha HoHbl Cl', SO4>, COs%;

XUMHYECKUH SKCIICPUMECHT;

IT0JIE30BAThCA:

y4eOHBIM MTOCOOMEM; TaOIHIEH PaCTBOPUMOCTH KUCIIOT, OCHOBAHUM, COJICH
B Boje; Tabmuuen «llepuonnyeckas cucTeMa XHUMHUYECKUX JJIEMEHTOB
JI.. MenneneeBay; npaBuiaMyd O€30MaCHOIO TOBEJACHUSI TIPU OOpaIleHUU C
BCIIIECTBAMM, XMMHUYECKOM TOCYJIOH, Ja0OpaTOpHBIM OO0OpYJIOBaHUEM U

HarpeBaTeIbHbIMU TPUOOpAMU;
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IIPUMEHST:

VM3YUYCHHBIC TIOHSTHS W 3aKOHBI IIPU XAPAKTEPUCTUKE COCTaBa M CBOWCTB
BEIIIECTB, XMMHYECKHX PEAKIHM, CIIOCOOOB IOJYyYCHHUS BEIIECTB, PEIICHUU
pacUeTHBIX 3a]1a4.

Tema 4. Metamsl (17 gacoB)

[TonoxxeHue MeTaxIoB B NEPUOJAUUYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB
¥ 0COOEHHOCTH JJIEKTPOHHOTO CTPOCHUS UX aTOMOB.

[IpocThiec BeliecTBa MeETALIbI, MX (U3MYECKHE CBOMCTBA. [loHATHE O
criaBax. [I[puMeHeHre MeTalioB U CIUIaBOB. bruosornueckast pojib METAJIOB.

OO01re XuMUYECKHE CBOMCTBAa METAJIOB: B3aUMO/JICHCTBUE C HEMETAINIAMU,
BOJOM, pa30aBI€HHBIMU KHCIOTaMH, BOJHBIMH pacTBopaMu coseil. Psa
aKTUBHOCTHU METAJLJIOB.

[TonsiTHE O KOPPO3UM KeEJe3a.

CoenvHEHUsI METAJJIOB: OCHOBHBIE OKCHJIbI, OCHOBaHUA, aM(oOTepHbIC
OKCHJIbI U TUAPOKCHU/IBI, COJIH.

KauecTBeHHOE OOHapy>keHHE KaTMOHOB KajbIlus U Oapus B pacTBOpax HMX
COJIEH.

ITonsaTue o0 )KECTKOCTH BOJEI.

Haxoxaenue MeTajuioB B NpUPOJie. XUMHUYECKHE CIIOCOOBI MOJIyYEHUS
METAJJIOB M3 HMX TMPUPOJHBIX COCIMHEHUN: BOCCTAHOBJIICHUE YIJIEPOJIOM,
okcusioM yrieposa(ll), Bomopoaom, MeTamiamu.

[Tonsitue 06 snexTponmse Ha mpumepe paciaBa NaCl.

JlemoHCTpannu

12. O6pa3isl METaIOB U CIIJIABOB.

13. B3aumoaeicTBrue METaIIOB ¢ KUCIOPOJ0M, BOJIOM.

14. KayecTBeHHBIE peaKlMM HA MOHBI KAJIbIIUS U Oapusl.

JlaGopaTopHbIE OMBITHI

6. B3aumoaencTeue METAIOB ¢ PACTBOPAMH KHCIIOT.

7. B3aMOJIEMCTBUE METAJIJIOB C paCTBOPaMU COJIEM.

8. YMeHsbnIeHue >keCTKOCTH BOBI.

[IpakTuueckue padoThI

4. PellieHue SKCIIepUMEHTAIbHBIX 3a7a4 1o Teme «Metamisl (1 yac).

OCHOBHBIE TPEFOBAHUM A
K PE3VJIbTATAM YUEBHOU JNEATEJIBHOCTU YHAIINXCA
Yyammecs TOIKHBIL:
JlaBaTh OMNPEACICHUS] TOHATUSAM: PSAJI AKTUBHOCTHM METAJUIOB; CILIABBI;

QJICKTPOJIN3; KOPPO3H: KCJIC3a, KECCTKOCTb BOJbI;
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OCYILECTBIIATH CIEIYIOUINE BUIbI IEATEIbHOCTH:

Ha3bIBaTh:

bu3nueckue W XHMMHYECKHE CBOMCTBA METAUIOB M HX COCIAMHEHUM;
Ka4eCTBEHHbIE peakuuu Ha noHbl Ca’" m Ba?’; mpuuuHbl KOpPpO3MHU Kenes3a u
CIIOCOOBI €€ MPeayNPEKICHUS;

COCTaBJISATh:

YpaBHEHUS PEAKIIMii, XapaKTepU3YIOIINEe XUMHUUECKUE CBOMCTBA N3YUYEHHBIX
COCJIMHCHU;

OOBSCHSITH:

MPUYHMHBI )KECTKOCTU BOJIBI U CTIOCOOBI €€ YCTPAHCHMUS;

oOpaiarhbcsi:

C HEOPraHMYECKUMH BEIIECTBAMU, XMMUYECKOW MOCYAO0W, J1a0OpaTOPHBIM
000pyI0BaHHUEM, HarpeBaTeIbHBIMU IPUOOpaMU;

IPOBOJIUTH:

Ka4eCTBEHHBIE peakiyu Ha noHbl Ca’’ n Ba®"'; XuMudecKkuii SKCIIEPUMEHT;

NI0JIB30BAThHCA:

y4eOHBIM MMOCOOMEM; TaOIUIEH PACTBOPUMOCTH KHUCIOT, OCHOBaHUH, CoJiel
B Boje; Tabmumeit «llepuoguueckas cucTeMa XHUMHUYECKHUX DJIEMEHTOB
J.W. MenneneeBa»; mpaBuiaMu O€30MACHOTO TMOBEICHUS MPU OOpaIlCeHUH C
BEILIECTBAMM, XHWMHUYECKOM TMOCYAO0i, JIabOpaTOpHBIM OOOPYIOBAHHEM H
HarpeBaTebHbIMU NpUOOpamu;

MPUMEHSITH:

W3YUYCHHbIC TIOHSATHUS W 3aKOHBI MPU XapaKTEPUCTUKE COCTAaBA U CBOICTB
BEUIECTB, XUMHUYECKHUX pPEaKIui, CHOCOOOB MOJY4YEHHUs BELIECTB, PELIECHUU
pacyeTHBIX 3a/1a4.

Tema 5. O60061IeHNEe 3HaHUH (2 yaca)
XUMHs BOKPYT Hac. XUMUs U OXpaHa OKPYIKAIOLLEU CPEBI.

OCHOBHBIE TPEBOBAHU
K PE3VJIbTATAM YUEBHOU JNEATEJIBHOCTHU YUAIIUXCA
VYuamuecs: 1OKHBIL:
XapaKTepHU30BaTh:
POJIb XMMHUH B TIOBCETHEBHOM KM3HHU M PEIICHUHN YKOJOTHYCCKHUX MPOOIEM.
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