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IInanupyemble pe3y/ibTaThl H3y4YeHHUs] Y1eOHOI0 NpeaMeTa

JesTenbHOCTh 00pa30BaTEILHOTO YUPEXKICHUS 00111ero 00pa3oBaHusi B 00y4eHUH XUMHHU J0JKHA ObITH
HAarpasJeHa Ha JJOCTHKEHHE O0YJarOIIMMHUCS CIICTYIOINX
JIMYHOCTHBIX Pe3y/ibTaTOB:

1) B IICHHOCTHO-OPHEHTAIIMOHHOW c(epe - YyBCTBO TOPAOCTH 33 POCCHUICKYI0 XHUMHUYECKYHO
HAyKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb M CAMOOILICHKA,

2) B TPymOBOil cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajibHEHIeld 00pa30BaTe/IbHON
TPaeKTOPHH;

3) B mo3HaBaTeJIbHON (KOTHUTHBHOM, MHTEIICKTYAIbHON) chepe —MOTHBALIUS YUCHUS, YMCHUE
YIPaBISTh CBOEH MO3HABATEIBHOMN JE€ATEIbHOCTHIO.

MeTtanpeiMeTHBIMH Pe3yJIbTATAMHM OCBOCHHSI BHITYCKHHKAMU OCHOBHOM IITKOJIBI MPOTPAMMBI TI0
XUMUH SIBIISIFOTCSL:

1) mucHMe YHMBEPCATHHBIMA  CCTCCTBCHHO-HAYUHBIMA — CTIOCO0AMM  JISTTOJIBHOCTH:  HAOVTFOZICHHE, VBMEPCHIA,
SKCTIEPUMEHT,  ydeOHOE — MOUJIIOBAHWE, TMPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUSA (CHCTEMHO-
UH(POPMALMOHHBIA aHAIIN3, MOJICIIMPOBAHKE) [T M3YUYEHHS PA3JIMYHBIX CTOPOH OKPYKArOIIeH JeHCTBU-
TEIbHOCTH;

2) WCIIONb30BaHHE YHUBEPCAIBHBIX CIIOCOOOB JECATEIBHOCTH IO PEIICHUIO MPOOJIEM M OCHOBHBIX
WHTEJUICKTYaIbHBIX ~ ONEpaluii:  HMCIOJL30BAHWE  OCHOBHBIX  WHTEJUICKTYalbHBIX  OINEpaluii:
dopMyTupoBaHUE THIIOTE3, aHAJTU3 M CHHTE3, CPaBHEHHE, 0000IIEHHE, CUCTEMATH3aIHs, BBISIBICHHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSA3EH, MOMCK aHAJIOTOB;

3) yMeHuMe reHeprpoBaTh HJICH U ONPEICIISTh CPENICTBA, HEOOXOJMMBIC JUISl UX Peallu3allHu;

4) yMeHHE OMpeeaTh IEId U 3aJa4d JCeITeIbHOCTH, BBIOMPATh CPEICTBA peaM3allii LEId U
MPUMEHSTH UX HA MIPAKTHKE;

5) HCIOJIb30BaHUE PA3INYHBIX UCTOYHUKOB IS MTOJYYEHHST X UMHUCSCKON HH(POPMAIHH.
IIpenMeTHBLIMHU pe3yJIbTATAMH OCBOCHHS BBITYCKHUKAMH OCHOBHOH IIKOJIBI ITPOTPAMMBI 110 XHMHH
SBIISIOTCS:

1 B no3naBatenbHol cdepe:

- JlaBaTh ONpEAETCHUS H3YYCHHBIX TMIOHATHIA: BEIIECTBO (XMMUYECKHH OJEMEHT, aToOM, HOH,
MOJIEKYJIa, KPHCTAJUIMYECKasi PeleTKa, BEIIECTBO, TPOCThIE M CIIOKHBIE BEIECTBA, XUMHUYecKast (op-
MyJia, OTHOCUTENIbHASI aTOMHAas Macca, OTHOCUTEIbHas MOJEKYJSIpHas mMacca, BaICHTHOCTb, OKCHJIbI,
KHCJIOTHI, OCHOBaHHS, COJNH, aM(OTEPHOCTb, HHIMKATOP, IEPUOJMYECKUN 3aKOH, MEpUOYEcKast
CUCTeMa, TiepuoanYecKas Talbauila, U30TOMbI, XUMHUECKasl CBsI3b, AJIEKTPOOTPHUIATETLHOCTD, CTEICHD
OKHCIICHHSI, DJIEKTPOJIUT); XUMHYECKas peaknus (XMMUYEeCKOe YpaBHEHHE, TCHETHYecKas CBS3b,
OKHCIICHHE, BOCCTAaHOBJICHUE, AJIEKTPOIIMTHUECKAsl TUCCOLUAIUS, CKOPOCTh XUMHUECKON peaKIlnn);
Y4eHUuK HAYyYHuTCS:

- opmymnupoBaTh nepuoanyeckuit 3akoH J.Ml.MenneneeBa u packpbIBaTh €ro CMBICIT;
- ONKCHIBAThH JEMOHCTPAIIMOHHBIE U CAMOCTOSTEIHHO TIPOBEICHHBIE YKCTIEPUMEHTBI, HCIIONB3YS IS
ATOTO €CTECTBEHHBIN (PYCCKHI, POTHOI) S3BIK U SI3bIK XUMUU;

- OIMCHIBATh M Pa3N4aTh M3YYEHHBIC KIJIACCHI HEOPTaHMYECKUX COCAWHEHHH, MPOCTHIE M CIIOXKHBIC
BEIIIECTBA, XUMHUUECKHE PEAKIINH;

- KJ1accU(UIIUPOBATh U3YICHHBIC OOBEKTHI U SIBIICHUS,

- HaOMOJaTh JIEMOHCTPUPYEMbIE M CAMOCTOSITETIFHO IPOBOIMMBIE OIBITHI, XUMHYECKUE PEaKIIHU,
MIPOTEKAIOIINE B IPUPOJIE U B OBITY;

Y4YeHUK MOJYYHT BO3MOKHOCTH HAYUUTHCS:
- JIeNaTh BBIBOJBI M YMO3AKJIIOUEHHs M3 HAONIOACHWHA, M3YYEHHBIX XMMHUYECKHX 3aKOHOMEPHOCTEH,
MIPOTHO3MPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB MO aHAIOTHH CO CBOWCTBAMHU U3YYEHHBIX;

- CTPYKTYPHPOBATh M3YYCHHBIN MaTepral M XHUMHUYECKYI0O WH(POPMAIUIO, TOJYyUYECHHYI0 M3 JAPYTUX
HUCTOYHUKOB;

- MOJENUpPOBAaTh CTPOEHUE AaTOMOB »JJIEMEHTOB IMEPBOrO0 - TPEThEro MEepHUOOB, CTPOCHHUE
MPOCTEUIINX MOJIEKYJI.
2. B neHHOCTHO-OpHEHTAIIMOHHOM cepe:

Y4eHuK HAy4YuTCH:



- aHAJIM3UPOBATH U OIICHUBATH MOCIICICTBHSI TSI OKPYKAOIIIEH Cpeibl OBITOBOM M MPOU3BOICTBEHHOM
JIeSATeTLHOCTH YeJIOBEKA, CBSI3aHHOM C TIepepadOTKOM BEIIECTB;

- pa3bACHATH HA MpuMepax (MPUBOIAUTH MPUMEPHI, TTOITBEPKIAIONINE) MaTepUaTbHOE €AUHCTBO U
B3aMMOCBSI3b KOMITOHCHTOB JKMBOW M HEXHBOW IPHUPOJBI M YEJIOBEKAa KaK BaXXHYIO YacTh 3TOTO
CIMHCTBA;

YdeHHK MOJYYHUT BO3MOKHOCTH HAYUYHTHCS:
- CTPOUTH CBOE MOBEACHUE B COOTBETCTBUU C MPUHITUIIAME OEPEKHOTO OTHOILIEHUS K TIPUPO/IE.
3.B tpynoBoii chepe:
Y4YeHUuK HAYYHTCS:
- IJIJAHUPOBATh W MPOBOJAUTH XUMHUECKHH IKCIIEPUMEHT;

- HCMOJIb30BaTh BEIIECTBA B COOTBETCTBUU C UX MPEIHA3HAYCHUEM U CBONCTBAMHU, ONMCAHHBIMU B

WHCTPYKITUSAX TI0 IPUMEHEHUIO.

Y4YeHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

- OKa3bIBaTh MIEPBYIO ITOMOIIIb ITPU OTPABIICHUSX, 0’KOTaX U JPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU
¥ 1a00paTOpHBIM 000PYJOBAHUEM.

Conep:xxanne y4eOHOIo nmpeamera

IMoBTOpeHue U 0600MeHUE cBeIeHNI M0 Kypcy 8 kiacca (5 yacoB)

bunapurie coepuHenusi. OKcuabl coseoOpasyrolue U HecojeoOpasyromue. [ 'uapoKCHabL:
OCHOBaHUs, aMmpoTepHbIe, KUCIOThL. CpeHne, KUCIble, OCHOBHBIE COJIH.

O06o00meHne CBeIeHUI 0 XUMHUECKUX peakuusax. Kimaccupukanuss XUMHYECKHX PeaKIuil 1mo
pa3IMYHBIM OCHOBAaHHUSM: COCTaBY W YHCIy DPEarupyroumx H OO0pa3yoIIUXCs BEIIECTB,
TEIIOBOMY 3 QEKTy, HaNpaBlIeHUIO, HW3MEHEHHWIO CTENEeHEeW OKHCJICHUS DIJIEMEHTOB,
00pa3yromux pearupyrolire BelecTna, (pase, UCIoNIb30BaHUIO KaTallu3aTopa.

ITonsrue o CKOpPOCTH XUMHUYECKOU pCaKknuuu. cDaKTOPI)I, BJIMAIOIIUEC HA CKOPOCTh XUMHNYCCKUX
peaKuii: mpupoja pearupyrIrux BemecTs, ux

KOHIICHTpaIlus, TEMIIepaTypa, MIoIaab COMPUKOCHOBEHUS, HATNYNE KaTain3aTopa. Karamus.

Hemoncmpayuu
*  O3HakoOMIJIEHHUE C KOJUIEKIIUSIMU METAJUIOB M HEMETAJIJIOB.
*  O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHUJIOB, KMUCIIOT U COJIEH.
*  3aBUCUMOCTb CKOPOCTH XMMHYECKON pEeaKIMK OT IPUPO/IbI pEarupyromnx BEeIEeCTB.
*  3aBHCHUMOCTb CKOPOCTH XUMUYECKOH peakIy OT KOHLEHTPALMHU PEarupyIOLINX BEIIECTB.
*  3aBUCHUMOCTb CKOPOCTH XMMHUYECKON peaKul OT
IJIOLIA/IA COTIPUKOCHOBEHMSI pearupyroux BEecTB
(«xkUTSAIUHT CIoi»).
*  3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH peaKkIK OT TEMIIEPATyphl pEarupyIOLINX BEIIECTB.

Jlabopamopnuvie onvimul

= B3saumojeiicTBHEe aMMHUaKa 1 XJIOPOBOJAOPOIA.

= Peaxkuus HEUTpanu3aluu.

= HaGnronenue TemnoBoro 3¢dexra peakuu HeUTpaTu3alum.

= BsaumopeiicTBre cepHO KUCTOTHI ¢ okcuaoM menu (I1).

= Pa3znoxeHue nepokcuia BOJIOPOAa C MOMOIIBIO KaTalasbl KapTodens

* 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEAKIMH OT TPHUPOIBI PEarupyrolnx
BEIIECTB Ha MpHUMepe B3aMMOJCHCTBHSI PACTBOPOB THOCYIh(haTa HATpUS U
xjopuaa 0apusi, THOCYIb(}aTa HATPHUS U COJISTHOU KHCIIOTHI.

* 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM PEAKIUU OT TMIPUPOIBI METAIIOB TIPH UX
B3aUMOJICHCTBUU C COJITHOW KHCIIOTOM.

* 3aBHUCUMOCTh CKOPOCTH XHMHUUYECKOW PEAKIHH OT MPHUPOJLI KHUCIOT TMPHU
B3aUMOJICHICTBUU UX C JKEJIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMH OT TEMIIEPATYypPHI.



* 3aBUCUMOCTb CKOPOCTH XUMHYECKON pEeaKkI OT KOHIEHTPAI1H.

*  3aBUCUMOCTb CKOPOCTHM XMMHYECKOW peakiMu OT IUIOLIAAH CONPUKOCHOBEHUS
pearupyromux BeuecTs.

* 3aBHUCHUMOCTh CKOPOCTH XMMHYECKOW pEaKIMH OT KaTaau3aTropa.

XuMHYecKHe peaKliii B pacTBOPax 3J1eKTpoauToB ( 10 yacos)

[ToHsiTHE 00 AINEKTPOIUTUUCCKON TUCCOIHAIIUN. DIICKTPOIUTHI U HEAJICKTPOIUTHL. MeXaHnu3m
JIUCCOIMAIIMN DJIEKTPOJIUTOB C PA3IUUYHBIM XapakTepoM cB3U. CTENeHb IeKTPOIUTUYECKON
nuccorani. CUIIbHBIE U CJIa0bIe 3JICKTPOJIUTHI.

OCHOBHBIE TTOJIOKCHHSI TECOPUH TEKTPOIIUTHYICCKON aucconuanmu. Kinaccudukamus noHoB 1
uX cBolcTBa. KHCIIOTBI, OCHOBaHMsS W COJM Kak OAJIEKTPOJIuUTHL. WX kimaccudukanus u
JIACCOLIMAITHUSA.

OO0mre XMMUYECKHE CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKH HHIMKATOPOB, B3aMMOJICHCTBUE
C MeTaJUlaMU, OKCHUJAMU U TUJIPOKCHUIAMHU METAIOB, U COJSIMU. MOJNEKyIsIpHbIE U HOHHbBIE
(TOJTHBIE M COKPAIEHHBIC) YPaBHEHUS peakiuii. Psij akTHBHOCTH METaILIOB.

OOmue XUMHYECKHE CBOMCTBA IIEIOYCH: B3aUMOJICHCTBUE C KHCIOTaMM, OKCHJIAMH
HeMeTauioB, coiisiMu. OOIIMe XHWMHYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHHIA:
B3aUMOJICCTBUE C KUCTIOTAMH, Pa3JIOKEHUE NIPU HarpeBaHUU.

OO0mMe XMMHUYECKHE CBOMCTBA CPEIHHMX COJICH: B3aMMOJICMCTBUE C KHCJIOTaMH, IIEJIOYaMH,
COJIIMHU U MeTajljlaMu. B3anMo1eicTBUE KUCIIBIX COJIEH CO IeJIoUaMHu.

['maponus, kak OOMEHHOE B3aUMOJACHCTBHE cojieli ¢ BomOH. ['MApoONM3 ¢ OJMM CHIIBHOTO
OCHOBaHUS W cjIab0W KHUCIOTHI. ['Maponu3 conu ciaboro OCHOBAaHUS W CUIIBHOW KHCIIOTHI.
[xamna pH.

CBoiicTBa KHCIIOT, OCHOBAaHHI, OKCHIOB M COJIEH B CBETE TEOPUH DICKTPOITUTHUECCKOU
JIUCCOLIMAIIMN U OKUCIUTEIBHO ~-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Hemoncmpayuu.
* HcnpiTanue BEHIECTB M UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD.
*  3aBUCHUMOCTb DJIEKTPOIPOBOIHOCTH YKCYCHOW KHCIIOTHI OT KOHIIEHTPALIUH.
e JIBMXKEHUE OKPAILICHHBIX HOHOB B AJIEKTPUYECKOM IOJIE.
* OmnpezaeneHue xapakrepa Cpelipl B pacTBOpax coJjeil.

Jlabopamopnuvie onvimul.
= Jlucconmanus ciadbIX 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHON KHUCIIOTHI.
=  l3MeHeHHe OKpAacKu MHAMKATOPOB B KUCIOTHOM Cpelie.
= Peakius HEUTpaIM3aIMy pacTBOPA MICITOUYH PA3TUIHBIMHU KUCIOTAMU.
= [lonmyuenue runpoxcuna meau(Il) u ero B3auMoeiicTBUE C pa3TUYHBIMU KUCIOTAMH.
=  BsaumopeiicTBue cHIbHBIX KUCTOT ¢ okcuaoM meau(Il).
=  BsaumoneicTBHE KUCITOT C METANIAMM.
=  KauecTBenHnas peakuusi Ha KapOOHAT-HOH.
= llomydeHue cTyaHsI KDEMHUEBOW KHCIIOTHI.
=  KauecTBeHHas peakius Ha XJIOPHU/I - WU CYTb()aT-HOHBI
= l3MeHeHMe OKpAaCcKU MHAMKATOPOB B LIEIOYHOU cpefe.
=  BsaumopeiicTBHe 1Ie104YEN C YTIEKUCIBIM Ia30M.
=  KauecTBeHHas peakius Ha KATHOH aMMOHHSI.
= Ilonyuenue rugpokcuaa meau(Il) u ero paznoxenue.
= BzaumopeiicTBue KapOOHATOB C KUCIOTAMH.
= Tlomyuenne ruapokcuaa xxenesa(Lll).
= BsaumopeiicTBue xene3a ¢ pactBopoM cynbhara meau(Il)
= Ilpakmuueckue padomuol

1. CsoiicTBa KHUCJIOT, OCHOBaHHﬁ, OKCHUI0B u colei B CBETC TCOpUHN
SHCKTpOHHTH‘IeCKOfI JUucconuanu U OKUCIUTEIIbHO ~-BOCCTaAaHOBUTCIIBHBIX peaKHI/Iﬁ



HemeTanabl U ux coequHeHus ( 25 yacoB)

CTpoeHune aToOMOB HEMETAJUIOB U UX TosiokeHue B [lepuonuueckoit cucreme. Psn
ANEKTPOOTpHIaTeIbHOCTU. KpucTaminueckue pemeTku HeMETallIoB — MPOCTHIX BEILIECTB.
Annorponus u e¢ npuunHbl. u3ndeckue cBoicTBa HeMeTauIoB. O0INe XUMUYECKHE
CBOICTBA HEMETAIUIOB: OKHCIUTEIBHBIC 1 BOCCTAHOBUTCIILHEIC,

["asiorensl, CTpOEHHUE X aTOMOB M MOJIeKY/. DU3NYECKUE U XUMUYECKHE CBOMCTBA
rajioreHoB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB rajJOr€HOB B 3aBUCUMOCTH OT MX
nosioxenus B [lepuoandeckoii cucreme. HaxoxkeHne rajoreHoB B MPUPOJIC U UX
MoJIydeHue. 3HaueHue U IPUMEHEHUE TraJIOre€HOB.

["ajloreHoBOIOPOIbI M COOTBETCTBYIOLIME WM  KHCJIOTHI:  IUIABUKOBAs, COJIsTHA,

O6poMoBoI0pOIHAsL, HogoBOAOpOAHAs. ["anorenuipl. KauecTBeHHbIE peakIMy Ha raJloreHu -
uoHsl. [IpuMeHeHne coegHEeHM raloreHoB 1 X OMoIoruyecKast pob.

O61uas xapakrepuctuka 3nemMeHToB VIA-rpynmnel. Cepa B Ipupo/ie U €€ MOIy4YeHHUE.
AJoTponHbIe MOIU(MUKAIIUN CEPBI U UX CBOMCTBA. XUMHUYECKHUE CBOMCTBA CEPhl U €€
IIPUMEHEHUE.

CepoBo1OpOJI: CTpOEHHE MOJEKYJbl, (PU3UYECKHEe M XMMUYECKHE CBOMCTBA, MOJIyY€HHE U
3Hauenue. CepoBogopoanas kuciota. Cynbpuabl u X 3HadeHue. JIIOMHHODOPHI.

Oxcupn cepot (1V), ceprucras kucnora, cyiabdutel. KauecTBeHHass peakuusi Ha Cyab(uT-
HOH.

Oxcun ceper (VI), cepuas xkucmora, cynbdarel. Kpucramtoruapatel. KadectBeHHas
peakuus Ha Cyab(aT-uoH.

CepHasi KUCIIOTA - CHWJIBHBIA deKTposmT. CBoiicTBa pa30aBICHHON CEpHOW KHUCIOTHI, KaK
TUIMYHOW KHUCIIOTHI: B3aUMOJICHCTBHE C METAJIJIaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHIAMHU,
OCHOBAaHMSAMHU U aM()OTEPHBIMU TUIAPOKCHIAMH, colisiMu. KauecTBeHHas peakuus Ha cynabgaT-
HOH.

OOmass xapakTepucTuka 371eMeHTOB VA-rpynmbl. A30T, CTPOGHHE aTOMa M MOJIEKYJIBI.
®uznyeckue W XUMHUYECKHE CBOMCTBA M IPUMEHEHHE a30Ta. A30T B IPHUPOAE U €ro
OMOJIOrNYeCKasIpOIIb.

AMMHaK, CTpOEHHE MOJEKYJbl U (U3MUECKHEe CBOWCTBA. AMMMayHas BOJa, HAlIaTbIPHBIN
COUpPT, TuApaT amMMuaka. JIOHOPHO -aKLENTOPHBII MexaHW3M o00pa3oBaHUS KaTHOHA
amMMOHMs. BoccranoBurenbHble CcBoOMcTBa ammuaka. ColM aMMOHMS U MX IIPUMEHEHHE.
KauecTtBeHHast peakuiys Ha KaTHOH aMMOHHMSL.

Oxcuzpl a30Ta: HecojieoOpasyroliue M KHUCIOTHbIE. A30THCTas KHUCIOTa W HHUTPHTHIL.
A30THas KUCII0Ta, €€ Mody4eHue 1 cBoiictBa. HuTpatsl.

®ocdop, crpoenne atoma u amnorponus. Pochuasl. Dochun. Oxcun dochopa™) u
oprodochopnas kucnota. Docdarel. DochopHbie ynodpenus. MHCEKTUITUIBI.

OO0mras xapakTepucTuka 31neMeHToB 1V A-rpynmnbsl: 0COOEHHOCTH CTPOECHUS aTOMOB, MPOCTHIX
BEIIECTB M COCIMHEHUM B 3aBHCHUMOCTH OT IIOJOKEHMs 3JIeMeHTOB B Ileprnomgmueckoit
cucreMe. Yriepoa. AMIOTponiHbIe MOUGUKALIMN: alnMa3, rpaduT. AMOP(hHBINA yriaepoa U ero
copTa: caxa, aKTUBUPOBAaHHBIM yroiab. AzacopOums. XUMHUYECKHE CBOMCTBA YIiepoja.
Kokcoxumuueckoe mpou3BOJCTBO U €ro npoaykius. KapOumis.

Oxcun  yraepopa(Il): crpoeHune MoJekynbl, ToidydyeHHE U ero cBoiictBa. Oxcupg
yriepona(lV): ctpoeHne MoOJEeKysbl, OJYYeHUE U €ro CBOMCTBa. YrosbHas kuciorta. Comu
YTOJIbHOM KUCJIOTHI: KapOOHATHI U THAPOKapOOoHaThl. TexHuyeckas 1 MUIeBas coa.
Heoprannueckne u OpraHuyeckue BEIIECTBA. YTIEBOAOPOAbl. XHUMHYECKOE CTPOECHHE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHS] aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.
Mertan, 3TaH, Kak IpeAeiabHbIE YITIEBOJOPOAbl. ODTWIEH W ALETWIEH, KaK HENpeleibHbIE
(HeHachIILIEHHBIE) YTIIeBONOpoAbl. ['opeHne yriaeBonopoaoB. KauecTBeHHBIE peakiuu Ha
HENpPEENIbHbIE COCUHEHHUS.

OTUJIOBBI  CHOUPT, €ro IMoJiyueHue, TNpUMEHeHHe U (U3HOJIOrHYecKoe JeicTBHeE.
TpexaToMHbI cnupTt rmMuepuH. KadecTBeHHas peakuuss Ha MHOTOAaTOMHBIE CIUPTHI.
VYkcycHas - mpe/icTaBuTeNb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u cpoiictBa. Kpemuuii B npupone. CUnuuuasl U CUIIaH.
Oxkcua kpemuusi(1Y). KpeMHueBas kucioTa v €€ CONH.



IIpou3BOACTBO cTekIa U eMeHTa. [IpoayKius CUIMKAaTHON IPOMBILIJIEHHOCTH: ONTHUYECKOe
BOJIOKHO, KepamuKa, ¢apdop, hasac. OnTHIecKoe BOJIOKHO.

Hewmeranner B npupozae. @pakiroHHas MeperoHKa KUAKOTO BO3IyXa Kak CIoco0 MmosrydeHus
KHcIoposaa, asora, aproHa. llomydenue c¢ocdopa, kpemHus, xjopa, HoAa. DIEKTPOJIU3
pacTBOpPOB.

[TosrydyeHue CEpHOM KUCIOTBI: CHIPbE, XMMM3M, TEXHOJOTMYECKash CXeMa, METOJ, KHUIIALIETO
CJI0s, NPHUHLMIBI TEII000MEHa, MPOTUBOTOKa M Lupkyiasuuu. Oneym. IIpomsBoacTtso
aMMHaKa: ChIpbE¢, XUMU3M, TEXHOJIOTMYECKAs CXeMa.

Hemoncmpayuu



Komrekuyst HeMeTamios.

Mogeny KpUCTaIIIMYECKUX PEIIECTOK HEMETAJIOB: AaTOMHBIE U MOJICKYJIIPHBIE.
O30HaTOp ¥ NPUHIUIIBI €0 PAOOTHI.

I'opeHue HeMeTaIoOB - MPOCTHIX BELIECTB: cephl, pochopa, JPEBECHOTO YIIs.
OO0pa31bl raloreHoB - IPOCTHIX BELIECTB.

B3aumonencTBue rajloreHoB ¢ MeTajlaMy.

BriTecHenue xyopa OpoMOM HITM HOA U3 PAaCTBOPOB MX COJIEH

Komrekuyst IpupoAHBIX COEIUHEHUH XJI0Da.

B3anmopeiicTBue cepbl ¢ METAILIIAMH.

I'openue cepsl B kuciIopoae

Konnexnus cynbGuaHbIX pya.

KavectBenHas peakuus Ha Cyab(pUA-UOH

OOeciBeunBaHNe OKPALICHHBIX TKAHEW U [BETOB CEPHUCTHIM T'a30M.
B3anMozeincTere KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.

OOyriuBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM.

JHuarpamma «CocTaB BO3TyXa.

Buneodparments! u cnaiinpl «IItnupu 0azapei».

[Tonmyyenue, cobupanue u pacro3HaBaHUE aMMHUAKA.

Pa3noxxenue 6uxpomara aMMOHHUS.

BiaumopeiicTBiue KOHLIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEJIBIO.
I'openue u€pHoro nopoxa.

Pa3noxxeHue HUTpaTa Kanus U TOPEHHUE APEBECHOTO YTOJIbKa B HEM
OO0pa3ibl MPUPOIHBIX coenuHEeHUH docdopa.

I'openue pocdopana Bo3ayxe U B KUCIOPOJIE.

[Toryaenue 6enoro Gochopa u UCIBITAHUE €0 CBOWCTB
Komnexuust «O6pasiibl NPUPOIHBIX COSAMHEHUN YIIepoaa

[Toptper H. JI. 3enunckoro. Ilornomenrne akTHBUPOBaHHBIM YIJIEM PaCTBOPEHHBIX

BEILIECTB UJIH ra30B.
YeTpolcTBO IPOTUBOrasa.
Monenu MoJIeKys1 ME€TaHa, dTaHa, STUICHA U alleTUJICHA.

B3aumopeiicTBue atuieHa ¢ OpoMHOI BOJOW U pacTBOPOM NepMaHraHaTa Kajusl.

OO0me XMMHUYecKre CBOMCTBA KMCIIOT HAa IPUMepPe YKCYCHOM KHCIOTHI.
KauecTBeHHas peakiius Ha MHOTOQTOMHBIE CTTUPTBHI.

Konnexkuust «O0pa3ibl IPUPOAHBIX COETUHEHUIN KPEMHUS».

Komnnekuus crekia, kepaMuKH, IEMEHTA U U3AEIUN U3 HUX.

Komnnekuust mpoayKuy CUIMKaTHOW IPOMBIIIIEHHOCTH.

Buneodparments! u cnaiiel «I[Ipon3BoACTBO CTEKIA U LIEMEHTAY.
Komnexkuust «IIpupoaHbie coequHEeHNS HEMETAIIOB.

Buneodparments! u ciaiiipl «@pakiiMoHHas MEPEroHKa KHUAKOTO BO3TyXa
Buneodparmentet u cmaiiner  «llomydenwe Bomopoja, KHCIOpoJga |
AIIEKTPOIUTUYECKUM CIIOCOOOM.

Monenu anmnapatoB AJisl IPOU3BOCTBA CEPHON KHUCIIOTHI.

Moienb KUIISIIEro Clos.

Monaenrs KOJIOHHEI CHHTE3a aMMHAaKa.

Buneodparments! u cnaiinbl « [pon3BoACTBO CEPHOIT KUCIOTHI».
Buneodparments! u cnaiinpl «II[pon3BoacTBO aMMHaKay.

Komnexkuust «Coipbe A1 HOTy4EHUSI CEPHOUM KHCIOTHIY.

raJJIOor¢HoOB



Jlabopamopnuvie onvimol



= PacnosHaBaHue rajnoreHuI-uOHOB.

=  KauecTBeHHbIE peaKkIMK Ha CyIb(paT-HOHBI.

= KauecTBeHHas peakuys Ha KATHOH aMMOHHS.

= XMMHYECKHUE CBOWCTBA a30THON KUCJIOTHI, KaK JIEKTPOJIUTA.

= KauecTtBennsie peakiuu Ha ¢pocdaT-uoH.

= IlomydeHue U CBOMCTBA YIOJIBHON KUCIIOTBHI.

=  KauecTBeHHas peakuus Ha KapOOHAT-HOH.

= IIpomyckaHue yriieKMCIIOTO raza 4epe3 pacTBOp CUIMKaTa HATPHSL.

Ilpakmuueckue padomut
N3ydeHune CBOMCTB COJITHOM KUCIOTHI.
N3ydeHue cCBOMCTB CEPHOM KUCIIOTHI.
[Tonyyenne ammMuaka v U3y4eHUE €ro CBOMCTB.
[Tonydenue yriekucioro ra3a u U3yueHue ero CBOMUCTB.

Memannwt u ux coeounenus( 16 uacos)

ITonoxenue MeramioB B llepuomnueckoit cucreme xmmuueckux siemeHToB [[. M. MeHneneesa,
CTPOEHHE MX aTOMOB W KPUCTAJUIOB. MeTalimyeckas CBS3b M METaNIMYecKas KpUCTaIndecKas
pemietka. du3nyeckue CBOWCTBA METAUIOB: DJJIEKTPO- U TEIJIONPOBOAHOCTb, OTpa)karolas
CTIIOCOOHOCTB, ITACTUYHOCTH. CIUIaBBI YEPHBIE U I[BETHEIE.

Mertamibl Kak BOCCTAHOBHUTENN. DJIEKTPOXUMHUECKUH psii HanpsbkeHuil. B3anmoelictBrue MeTamioB ¢
HEMEeTaJUIaMH, OKCHIAMH, KUCIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

CrtpoeHne aroMOB U TMPOCTHIX BEIIECTB IIEIOYHBIX METAIJIOB. 3aBHUCUMOCTh (DU3MYECKUX U
XUMUYECKUX CBOMCTB MICTIOYHBIX METAUIOB OT 3apsiioB sfep uX aToMoB. OKCHUIBI U THAPOKCHIIBI
LIEJIOYHBIX METAJUIOB, UX MOJIyYeHUE, CBOMCTBA, IpUMEHEHNEe. BaxkHelIlne CoMM 1IEeTOYHbIX METAIIOB,
WX 3HAYEHUE B KUBON U HEXKUBOU MPUPOJIC U B KU3HU YEIIOBEKA.

CrtpoeHre aToMOB M MPOCTHIX BEUIECTB LIEIIOYHO3EMEIbHBIX METaNIOB. 3aBUCUMOCTh (PU3UYECKUX U
XUMUYECKUX CBOMCTB IICIIOYHO3EMENBHBIX METANIOB OT 3apsiioB sijgep uX aTromMoB. OKCHUIBI U
TUAPOKCH/IBI IIEIOYHO3EMENIBHBIX METAIOB, UX MOJy4YE€HHUE, CBOMCTBA M MpUMEHeHue. Baxueilmme
COJIM MICJIOYHO - 3€MENbHBIX META/UIOB, X 3HAYEHWE B MPHUPOJIC W KU3HMU uenoBeka. KapOoHaTel u
TUIPOKApOOHATHI KAJIbIIHS.

JXécTtkocTh BOJBI: BpeMeHHasi U ocTosiHHas. CriocoObl ycTpaHEeHUs! BpeMEHHOH kecTKOCTH. CriocoObl
YCTPaHEHHUsI IOCTOSSHHON KECTKOCTH. IOHUTBI.

CoenuHenus aqlOMUHUS B TIpUpOJE. XUMHYECKHE CBOMCTBA amoMuHUsA. OCOOCHHOCTHM OKCHAA U
THIPOKCHIA ATIOMHHMS Kak aM(OTEpHBIX coequHeHWil. Baxkueilmme comu amoMuUHUS (XJIOPHI,
cynbdar).

OcoOenHoctu cTpoeHusi aToma >kenesza. JKemezo B mpupojae. Baxkueiimue pyabl xene3a. OKCUIBI U
ruapokcubl xenesa(ll) u xeneza(lll). Comm xeneza(Il) u xenesa(lll). ObHapyxeHHEe HOHOB KATHOHOB
’Keje3a B pacTBOpe. 3HAUCHHE COSUHEHUH XKelesa.

Kopposust xumuyeckas v 3JIeKTpOXUMUYECKas. 3aluTa METalIoB OT KOPPO3uu. MeTaibl B IpUpo/ie: B
cBOOOJHOM BHJEe U B Bujae coequHeHuil. [loHatue o meramtypruu. YUeépHas W BETHAs METaLTyprusl.
[Mupomerannyprusi, TUApOMETALIYprus, 3JieKTpoMeTanyprus. Jlomennsiit mpouecc. Ilepepabotka
YyryHa B CTallb. DJIEKTPOJIU3 PaCIIaBOB.

Hemoncmpayuu
*  BsaummopeicTBHUE HATPUS, JINTUSA U KAIBLUS C BOJIOM.
* ['opeHue HaTpHsl, MarHusi 1 >Kejie3a B KUCIOPOJIE.
*  Bcnblmka TEpMUTHON CMECH.
*  B3saumojeicTBHE CMECHU MTOPOIIKOB CEPHI U JKeJe3a, [IMHKA U CEPBI.
*  Bs3auMmoaelCTBHE aTIOMHHHS C KHCIOTaMH, MEJI09aMHt U BOJIOM.
*  B3saummogeiicTBHE XKele3a U MEJIU € XJIOPOM.
* B3saumojeiicTBUE MeIHM C KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTOM W a30THOM KHCIIOTOH



(pa30aBieHHON U KOHLIEHTPUPOBAHHOI).
*  Okpacka IjaMeHu COCIMHEHUSIMU IEJIOYHBIX METAJLJIOB.
*  Okpacka IjIaMeHu COeTMHEHUSIMU HICIIOYHO3EMEIbHBIX METAJIOB.
* T amreHue U3BECTH BOJIOM.
*  [lomydeHue >KECTKOU BOJIb B3aUMOJICHCTBUEM YIJIEKHCIIOTO C U3BECTKOBOM BOJIOM.
*  VYcTpaHeHHEe BPEMEHHOM KECTKOCTH KHUITSTYUEHUEM U JOOABKOW COJIBI.
*  YcTpaHeHHE MTOCTOSTHHOM KECTKOCTH JOOABKOM COJIBI.
*  VOHWTHI ¥ IPUHIIUII UX ACUCTBUSA (BUACO(PparMeHT).
e Koymeknus mpupOIHBIX COSANHEHUN ATFOMUHUS.
*  BugneodparmenTs! u cnaipl «OKCHIT ATFOMUHUS U €70 MOJTU(PUKAIIHI.
* [lomyuenune aMmpOTEpHOTO THAPOKCH/IA ATFOMUHHUS U UCCIICTOBAHKUE €TO CBOMCTB.
*  Komneknus «XuMHYECKHE HCTOYHUKHA TOKAY.

® PCSYJ'IBTaTBI AJIUTEIIBHOI'O 3KCIIEPUMEHTA IO HM3YUYCHHUIO KOPPO3HMH CTAaJIbHBIX H3,I[CHHI>'I B
3aBUCHUMOCTH OT YCJ'IOBI/Iﬁ IMponIeCCOB.

*  Boccranosnenue meau u3 okcuza meau(Il) Bogopogom.

*  BuzpeodparmenTs u ciaiipl «[IpoM3BOICTBO UyTyHA U CTAIMY.
*  BuzpeodparmenTs u cinaiiasl «M3aenus u3 4yryHa v CTamm.

*  BuneodparmenTs! u cinaiipl «I Ipou3BoOACTBO aTFOMUHUS.

Jlabopamopnsie onvimol
= BsaumoneiicTBue xenesa ¢ pactBopom cyibdata meau(ll).
= IlonydeHue U3BECTKOBOM BOJBI U OIBITHI C HEH.
= Tlomyuenue ruapoxcuzos xkenesa(Il) u (111).
= KauecTBeHHBIE peakIIUU Ha KATHUOHBI JKeJe3a.

Ilpakmuueckue pabomoi
[Tomy4yeHue >xecTKOM BOJIbI U CIIOCOOBI €¢ YCTpaHEHMS.
Pemenue sxcriepuMeHTaIBHBIX 334a4 0 TeMe «MeTasuiby.

Xumusa u okpyscaowan cpeoa (2 uaca)

Crtpoenue 3emiu: sIpo, MaHTHA, 3eMHasi KOpa, UX XUMHUECKUH cocTaB. JluTocdepa u e¢ XuMUIECKUN
cocraB. Munepanbl. Pynbl. Ocagounble mopoasl. Ilone3nele nckomaemble. XHMMHYECKHUH COCTaB
ruzpocheprl. XuMUYECKHI cOCTaB aTMOC(EPHI.

VlcTouyHUKHM XUMHUYECKOTO 3arpsi3HEHUsl OKpYXaromie cpeapl. [ moOanbHbIE IKOIOTUYECKUE TTPOOIIEMBI
YeJI0BEYECTBA: MAapHUKOBBIM 3(Q(EKT, KUCIOTHBIE JI0XKIH, O30HOBBIE JbIpbl. MEXKIyHapOIHOE
COTPYIHUYECTBO B O0JACTH OXpPaHBl OKPYXAIOIIEH Cpeapl OT XUMHUYECKOTO 3arps3HEHHs. «3eleHas
XUMUS.

Hemoncmpayuu
*  Buneodparments! u cnaitnpl «CtpoeHue 3eMiu U €€ XUMUYECKUH COCTaBy.
*  Komekuust MUHEpaIOB ¥ TOPHBIX MOPOJ.
*  Komneknus «Pynbl MeTamiosy.
*  Buneodparments! u cnaiinpl «I' 1o0anbHbIE HSKOJOTHUECKUE TPOOIEMBI YEITOBEUECTBAY.

Jlabopamopubvie onvimoi
=  H3ydenwue rpanura.

Oboouwenue 3nanuii no xumuu 3a Kypc ochogénou uikonwt. Iloocomosxa k Ocrnognomy
2ocyoapcmeennomy sxzameny( 8 uacos)

CrtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XUMHYECKOro aieMeHTa B [lepuoanueckoiicucreme.
CrpoeHue BellecTBa: XMMHUYECKasl CBA3b U KPUCTALUIMYECKHE PEIICTKH. 3aBUCUMOCTh



CBOWCTB, 0Opa30BAaHHBIX 3JEMEHTAMHM MPOCTHIX BEIIECTB (METAUIOB, HEMETAJIOB,
OJIarOPOJHBIX TAa30B) OT TIONOKEHUs J3JeMeHToB B Ilepmogmueckoit cucreme.
Tunonoruss HEOPraHWYECKMX BELIECTB, NEICHUE HX HA KJIAcChl W TPYIIBL
IIpencraBurenu.

[TpusHaky ¥ ycinoBHsS NPOTEKAHMS XMMMYECKHX peakuui. TUIoJorus XMMHUYECKUX
peakuuii Mo pPa3TUYHBIM OCHOBaHMAM. Peakumu monHOro oOmeHa. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XHWMHUYECKUE CBOMCTBA IIPOCTBIX BELIECTB. XapaKTEpHbIE XMMHUYECKUE CBOMCTBA
CoJIe00pa3yomuX OKCHIOB, T'MIPOKCUAOB (OCHOBAaHHUM, KHUCIOT U aM(OTEpHBIX
TUAPOKCHUJIOB), COJICH.



TemaTuyeckoe MIIAHUPOBAHUE MO XUMUM 9 KiIacc

Ne Tema ypoka Koxa-Bo
n/ 4acoB
1.

IloBTOpEeHue U 00001IEeHHE CBEeHHIT MO Kypcy 8 kiacca. XuMUYecKHue peaKkiun

(5 yaco)

1. Krnaccudukanus HeopraHn4eckux BeIeCTB U MX HOMEHKJIATypa

2 Knaccugpukanuss XMMHUYECKUX peakIuil 1O COCTaBy M YHCIY
pearupyomux 1 o0pa3yroIuxcs BeLEeCTB, 10 TemIoBoMy 3ddekry,
o o0paTHUMOCTH.

3 Knaccugukanus XuMHUUECKUX peakUuil 10 arperaTHoMy
COCTOSTHUIOPEArUPYIOLIUX BEILLECTB, 10 U3MEHEHUIO CTETIEHEN
OKHCJICHMSI.

4 ITonsiTHE O CKOPOCTH XUMUYECKOU peakuuu. Karamus.

o. DakTOpPBI, BIUAIOIINAE HA CKOPOCTh XMMUYECKOM pEaKIIUHU.

Xumuueckue peakuuu B pacropax (10 yacos)

6. [TonsiTne 00  DIEKTPOIUTHUECKON JucCcOLMAalUU. MeXaHu3M
JIVICCOIIMAIINH SJIEKTPOJIMTOB C PA3JIMYHBIM XapaKTEPOM CBSI3H.

7. OcCHOBHbBIE TOJIOKEHUSI TEOPUHU DIICKTPOIUTUUECKON TUCCOLIUALINU.
Kucnotel, 0CHOBaHHUS U COJIH KaK DJIEKTPOIUTHI.

8. XUMHYECKUE CBOMCTBA KMCJIOT KaK 3JIEKTPOJIUTOB.

0. MonexkyIsipHbIE I MOHHBIE YpPAaBHEHMS peakUUid. XUMHUYECKUN

CMBIC COKpAIIEHHBIX YPaBHEHHIA.

10. | XuMuyeckue cBOWCTBA OCHOBAHUH KaK AJIEKTPOJIUTOB.

11. | XumMuueckue CBOMCTBA COJICH KaK JIEKTPOJIUTOB.

12. | IToHsATHE O TUAPOITHU3E COJICH.

13. | Ilpaxmuueckas paboma Nel «PemeHune dKCIEpUMEHTAIBHBIX 3a/1a4
noTemMe «IJIEKTPOITUTUYECKAS AUCCOITUAITIS

14. | O0oO1ieHne U cucTeMaTH3alMs 3HaHUHN 10 TeMe "XUMHUYECKUE
PEaKIMUB PACTBOPAX IEKTPOIHUTOB".

15. | Koumponvnasa paboma Nel no teme "XUMHUYECKUE PEAKLIUU B

pacTBOPaxXdJIEKTPOIUTOB'".

Hemerainl n ux coequnenns (25 yacon)

16. OOmasi xapakTepuCTUKa HEMETAJUTOB. [lojokeHue HEMETaJIOB B
[Tepuoanueckoii cucreMe xumMuyeckux ieMeHToB [I.1. Menpaeneesa.

17. O6mmas xapakrepuctuka VII-A ragorenos. CTpoeHne aTOMOB U
MOJIEKYJITJIOTEHOB, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA.

18. Coenunenus ranoreHoB. KauecTBeHHast peakiys Ha XJIOPH/I-HOH.

19. IIpakmuyeckasn paboma Ne2 «H3yuenue c8olicme CONAHOU KUCTIOMbL»

20. O6mas xapakrepuctuka 31eMeHToB VIA - rpynmsl, XaJabKOr€HOB.
Cepa,e¢ hu3ndecKkre u XUMHUYECKHE CBOMCTBA, MOJIYICHHUE.
CepoBoaopoa: CTpOEHHUE MOJEKYJbl, (U3MUYECKHE W XUMHUYECKHE

21. CBOIiCcTBa, mosydyeHue u 3Hauenue. Cynbdusl. JIroMuHOPOPHI.
Kucnopoausie coenunenusi cepbl. Oxcumsl cepot (IV) u  (VI).

22. | KauecTBenHas peakuus Ha CylIb(QUT —U CyIb(aT-HOH.

23. Ipaxmuueckas paboma Ne3 «13ydeHne CBOMCTB CEPHON KUCTOTHI».

24, OO61mas xapakTepucTHka 351eMeHToB VA - rpynnbl. A30T ero




dbuznveckue
Y XUMHUYECKHE CBOMCTBA, MOJIyUeHHE, IPUMCHEHUE.

25. Ammuak. CTpoeHue, CBOMCTBA, MOJTYyYEeHHUE U MPUMEHEHHE aMMHUAKaA. 1

26. Ilpaxmuueckas paboma Ne4 «llonydyeHne ammmuaka U H3y4EHHE 1
€ro CBOMCTBY.

27. Kucnoponusie coequnenust azota. HeconeoOpasyrwoiiue u 1
KHUCJIOTHBIE  OKcubl a3ota. Okeunpl azota (1) u (1V).

28. A30OTHasi KHCIIOTa, e IMOJIyueHHEe U MpUMeHeHue. A30THCTas Kuciora | 1
U HUTPUTBHL.
29. ®dochop u ero coenurenus. Ctpoenue atoma gochopa u amutorpornus. | 1
30. Oo6mas xapakrepuctuka smemMeHToB IVA - rpymmbel.  Yrioepon 1
ero (Qu3nyeckue U XUMUYECKUE CBONCTBA, MOyYeHHE, IPUMEHEHUE.
31. Oxcun yrimepon (1), wmu yrapusiii ras. Okcupg yraepoaa (I1V), 1
WY YIVIEKUCIIBIM Ta3. YTOIbHAs KACIOTA.

32. IIpakmuyeckasn paboma Ne5 «IlonydeHue yriaeKucioro ra3a u 1
HU3YYEHHE €0 CBOMCTBY.

33. [IpenenbHble W HENpeAebHBIE YIIIEBOAOPOabl. CTPYKTYypHbBIE 1
dbopMyIibl OpraHMYECKHX BEIIECTB.

34, Kucnoponconepxamue opranudeckue coenruaenus. CupTel, 1
QJIbJICTU/IBI, KAPOOHOBEIC KHCIIOTHI.

35. Kpemunii. CtpoeHue atoma, €ro CBOWCTBa M IMPUMEHEHUE. 1
CoeMHEHUs KPEMHHUSL.

36. [lonsiTie O CHUIUKATHOW MPOMBINUICHHOCTH. CHIIMKATHI. 1
3HayeHUE COCIMHEHUN KPEMHHUS B )KUBOM M HEKUBOW MPUPOJE.

37. HonyquHe HeMeTa1oB. HemMeTanins! B npuponae. 1

38. [Tony4yeHue BaXXKHENIINX XMMUYECKUX COCIMHEHNI HEMETAIIOB. 1

39. OO6o0mieHre U cuctemMaru3anus 3HaHWd 1Mo Teme "Hemeramisr u 1
UX COequHEHUS".

40. Konmponvnas paboma Ne2 o teme "Hemeranisl ux coequHeHus " 1

MeTaniabl M uX coequHeHus (16 yacoB)

41. OO0mmas xapakTepuCTHKa METaJUIOB, CTPOEHHE X aTOMOB U 1
KpPUCTAJUIOB.
Metaunueckas cBsizb. PU3HUECKHE CBOMCTBA METAJIJIOB.

42. XUMHUYECKHE CBOMCTBA METaIJIoB. MeTalmnsl Kak 1
BOCCTAHOBHUTEIHN. DJICKTPOXUMUUYECKHUH PsIJT HAMPSHKEHUSI METAJLIOB.

43. OO6mas xapaktepuctuka sneMeHToB |A - rpynmbel. CTpoeHHe aTOMOB
U TIPOCTHIX BEIIECTB. 1

44. OKcuabl ¥ THAPOKCUIBI IIEJIOYHBIX METAJIJIOB, UX MOJTYYEHHUE, CBOMCTBA | 1
U TIpUMEHEHUE.

45, OO6mas xapakrepuctuka meMeHToB |IA - rpynmnel. CTpoenue atomoB | 1
U TIPOCTHIX BEIIECTB.

46. Okcubpl ¥ THAPOKCUIIBI MIETOYHO3EMETbHBIX METaJIOB, UX 1
MOJTy4eHUe ,CBOMCTBA M IPUMEHEHHE.

47. KecTkocTh BOJBI M CTIOCOOBI €€ YCTPaHEHUS. 1

48. lIpakmuuecxas paboma Ne6 «KecTkocTh BOJABI W CIOCOOBI €€ 1
YCTPAHCHUSY.

49. Amomunnii. CoequHEHUS alllOMHUHUS — OKCHO H TUApPOKCHU], 1
X aM(bOTEPHBINA XapaKTep.

50. Kenezo. CtpoeHue atroma, (u3nUecCKHe U XHMHUYECKHE CBOHCTBA 1
MIPOCTOTO BEIIECTBA

51. CoenvHeHus Kene3a: OKCHAbI M THUAPOKCUIbI. 3HAUCHUE 1
COEMHEHUMN Kenes3a.

52. Ilpaxmuyeckas paboma Ne7 «PelieHue >KCIEPUMEHTATBHBIX 3a7a4 1

no teme «MeTaiib)




53. Mertannel B mpupojie. YepHas U [IBETHAsI METaJUTyprus. 1

54, Homenssiii mponece. IlepepaGorka dvyryHa B CTalb. 1
DJIEKTPOJIN3 PACILIIABOB.
55. O0001menrne U cucreMaru3anys 3HaHuil o TeMe "Merauisl U 1

UX coeauHeHus".

56. | Koumpoavnas paboma Ne3 o Teme "MeTalisl UX coeTMHEHUs " . 1

Xumus 1 okpyskamas cpeaa (2gaca)

57. XUMHUYECKUN COCTAaB IUIAHETHl 3emuisl. [ OpHbIE MOPOIBI, 1
MHHEPAJIbL, PY/Ibl, IOJIE3HbIE UCKOTIAEMBIE.

58. OxpaHa OKpYXaWIIeH cpelbl OT XUMHUYECKOTO 3arps3HCHUsI. 1
['mo6GanpHBIC SKOTOTUYECKUE TPOOIIEMEI.

O06001eHne 3HAHUI 10 XMMHUM 32 KyPC OCHOBHOM IK0JbI. [I0Ar0TOBKAa K 0CHOBHOMY
rocyaapcrBeHHoMy k3ameny (OI'DJ) (8 yacoB)

50. CTtpoeHune aroMa XUMUYECKOTO AJIEMEHTA B COOTBETCTBUM C 1
MOJIOYKEHUEM 3TOTO JIEMEHTA B IEPHUOJIMUECKON CUCTEME.

60. CtpoeHue BellecTBa: XMMUYECKasi CBSI3b M KPUCTAUNIMYECKUE 1
pemeTku. B3anMoCBsI3b CTPOEHUS M CBOKCTB BELIECTB.

61. Krnaccudukanus HeopraHM4IeCKux BeniecTB. [IpocThie M CIIOKHBIE 1
BelecTBa. MeTallIbl 1 HEMETAILIEI.

62. Knaccudukanus Heopranmdeckux BemecTB. OKCHIBI, OCHOBaHUS, 1
KHCJIOTEI, COJIH.

63. KJIaCCI/I(bI/IKauI/Iﬂ XUMUYECKUX peaKHI/Ii/’I o pa3IM4YHbIM 1
MpU3HAKaM.
CKOpOCTh XMMHUYECKUX PEAKIMi ¥ ()aKTOPHI, BIUSAIONINE Ha Hee.

64. Koumponvnas paboma Ne 4 o teme "Wrtoromas mo Kypcy 1

OCHOBHOM IIIKOJIBI".

65- PesepBHBIE ypOKM IOBTOPEHHUS MaTeprana 2

66




Jluer

KOPPEKTHPOBKH padoueil mporpaMMsbl 0 XuMuM 9 kiacca

Haszsanue paznena, TeMbl

Hara
MPOBEAEHUSA
T0 TUTaHY

IIpnunHa KOPPEKTUPOBKU

Koppekrupyromue Meponpusitus

[Hara
IMPOBCACHUA 110

¢baxty







