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PaGouas nporpamMmma nmo yueoHomMy npeaMery «XuMush» 1J1d 9-ro Kiacca
IHosicHuTeAbHASA 3aNHUCKA.

Pabouas mporpamma 1o npeaMety «Xumus» Ha 2023/24 yueOHblii To 1t 00yJaronmxcs 9-ro
kimacca MBOY 11O Ne 37 pas3paboraHa B COOTBETCTBUHM C TpeOOBAaHUSMHU CIEIYIOIINX
JIOKYMEHTOB:

1. @enepanbubiii 3akoH oT 29.12.2012 Ne 273-@3 «O6 ob6paszoBanuu B Poccuiickoit
denepanumny.

2. [Mpukaz MunmnpocBenienuss ot 22.03.2021 Ne 115 «O6 yrBepxaenun [lopsiika
OpraHM3alMl W  OCYIIECTBICHHS  0Opa30BaTEJIbHOM  NEATENIBHOCTH [0  OCHOBHBIM
0011eo0pa3oBaTebHBIM MIPOrpaMMaM — 00pa3oBaTEIbHBIM MPOrpaMMaM HayallbHOTO OOLIero,
OCHOBHOT'O OOIIET0 M CpeHero odmiero oopa3oBanus» (pacnpocTpaHseTcsl Ha MPaBOOTHOIICHUS
¢ 1 cents6ps 2021 roga).

3. [Ipukaz MwunoOpHayku ot 17.12.2010 Ne 1897 «OO6 ytBepxaenun (denepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOI0 CTAaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHMS».

4, CII 2.4.3648-20 «CaHUTapHO-AIUACMHUOJIOTHYCCKHE TPEOOBAaHUS K OpraHU3aIMIM
BOCIIUTAaHUSI W OOydYeHHs, OTIbIXa M O3IOPOBJICHUS ACTEH M MOJIOCKH», YTBEPKICHHBIC
MIOCTaHOBJICHHEM IJIaBHOT'O FOCYAapCTBEHHOr0 caHuTapHoro Bpaya Poccuu ot 28.09.2020

Ne 28.

5. CanlluH 1.2.3685-21 «I'urneHn4yeckue HOPMATUBBI W TpeOOBaHUSA K OOECIICUEHUIO
OesomacHocTH ¥ (WaHM) OE3BPETHOCTH JJIsi  YeloBeKa (akTOPOB Cpenbl  OOMTaHUS,
YTBEPK/ICHHbIE TOCTAHOBJIIEHUEM TJIABHOT'O CaHUTAapHOTo Bpaua oT 28.01.2021 Ne 2.

6. [Mpukaz Munnpocsemieanst ot 20.05.2020 Ne 254 «O6 yrtBepkaeHuu ¢eaepasbHOrO
nepeyHsi y4eOHMKOB, JOMYIIEHHBIX K HCIOJB30BAaHUIO MPHU pealu3aliid  HUMEIOIINX
rOCYy/JapCTBEHHYI0  aKKpPEIWUTAlUI0 00pa30oBaTENbHBIX IPOrpaMM  HAdajJbHOIO  OOILEro,
OCHOBHOTO 00IIlero, cpeaHero oOmero oOpa3oBaHUs OPraHU3AMSIME, OCYIIECTBISIOUIIMHU
00pa30BaTeNbHYIO0 AEATEIbHOCTDY.

7. Konnenmus npenonaBanus yueOHOTO MpeaMeTa « XUMHUSD.

8. Ilpuxa3z Munnpocsemenus 709 ot 31.08.2023r. «O06 yTBepxkaeHUN (eaeparbHOro
nepeyHsi yueOHUKOB, OMYIIEHHBIX K UCIOJIb30BAHUIO TP PeaTU3allii UMEIOITUX
roCy/apCTBEHHYIO aKKpEAUTALMI0 00pa30BaTeNIbHBIX IPOrpaMM HauyajabHOTO OOIIEro,
OCHOBHOT'0O 00I1Iero, CpeIHero oo1iero 00pa3oBaHusi OpraHu3alusIMH,
OCYIIECTBIISIOIMMU 00pa30BaTEIbHYIO 1€ATEIbHOCThY.

9. VYwueOHslii Iutan ocHOBHOTro obuiero oopasosanuss MBOY 11O Ne 37 na 2023/24 yueOHblii
roJi, yTBepkIeHHbIN mpukazoM Ne4(07-a ot 25.08.2023. O BHeceHUH U3MEHEHUN B
OCHOBHYIO 00pa30BaTeNbHYIO IPOrpaMMy OCHOBHOTO 00IIIero 00pa3oBaHusl.

10. Ionoxenue o padoueit nporpamme MBOY IIONe 37. IIporpamma Boctiutanus MbOY

LIONe 37
11.  Xumua. 89 knaccel: pabouas nporpamma K tuHun YMK noa pen. O.C. I'abpuensna.
Hpoda 2019r

Y4eOHo-MeTOAHYECKOE 0O0ecniedyeHrne 00pPa30BaTe/ILHOIO NMpouecca

Ne ABTOpBI HasBanmue I'on m3nanus | HM3parebCcTBO

Jus yaureast

1 0O.C. Y4eOHnk. Xumus. 9 xiace 2019 Hpoda
I"abpuensn
2 0.C. ITporpaMma Kypca XUMHH IS 2018 Hpoda
I"abpuensu 8-11 kmaccoB
0011eo0pa3oBaTeIbHBIX
YUPEKICHUN.

Meroanyeckoe nocodue. Xumus
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1 O.C. Yuebnuk. Xumus. 9 kiace 2019 Hpoda
I"abpuensu

JlarHas mporpaMMa paccuyuTaHa Ha OJIUH TOJI.
OO11ee 4uc10 YyueOHBIX YacoB B 9-M KJjacce — 68 (2 yaca B Hee110).

enn u 3aga4n o0y4yeHus.

® OCBOCHHME BaXKHEHIIINX 3HAHUHM 00 OCHOBHBIX MOHATHUSX M 3aKOHAX XMMHMHU, XMMHUYECKOHU
CHMBOJIHKE;

® OBJIQJICHUE YMCHHSIMHU HAOJII0IaTh XUMHYECKUE SIBJICHHS, IPOBOJUTh XHUMHUYCCKUN
OKCIIEPUMEHT, MPOU3BOJAUTH PACUETHl HA OCHOBE XUMUYECKUX (DOPMYN BEUIECTB U ypaBHEHUI
XUMHYECKUX PEaAKIUi;

® pa3BUTHE MTO3HABATEIILHBIX MHTEPECOB U MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH B MpoIecce
MPOBEJCHUS XHMHUYECKOTO OJKCIEPUMEHTa, CaMOCTOSITEILHOTO TPUOOPETCHHSI 3HAHUU B
COOTBETCTBUH C BO3HUKAIOIIMMH KU3HEHHBIMH MOTPEOHOCTSIMU;

® BOCITUTaHHE OTHOLICHHS] K XUMUHU KaK K OJHOMY U3 (PyHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOIIEYEIIOBEUCCKON KYJIBTYPHI;

® IPUMEHEHHE MMOJTYUYEHHBIX 3HAHUN U YMEHHH 11 0€30M1aCHOI0 UCIOJIb30BAHUS BEIIECTB
Y MaTepUajoB B OBITY, CEJITLCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE, PEIICHUS NMPAKTUYECKUX 3a/1a4
B NOBCEJHEBHOM >KM3HU, NPEIyNPEKICHUS ABJICHUM, HAHOCAIIMX BpeJ 3J0POBBIO UEIOBEKA U
OKpYXaroIleH cpere.

IInanupyembie pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 nMpeaMeTa « XMMHSD)
Jluunocmubimu pe3ynbTaTaMu U3ydeHUs NpeameTa « XUMUs» B 9 Kilacce SIBISIFOTCS CIEAYIOLINe
YMEHUS:

OCO3HaBaTh E€IMHCTBO M IEJIOCTHOCTh OKpPYXKAlOIIEro MHpa, BO3MOXKHOCTH €ro
IIO3HABAEMOCTH M O0BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKU;

MOCTENIEHHO BBICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE:  OCO3HABaTh
NoTpeOHOCTh U TOTOBHOCTh K €aMOOOpa30BaHUIO, B TOM YHCJE U B paMKaX CaMOCTOSTEIbHOU
JESITEIIbHOCTH BHE LIKOJIBI;

OLICHUBATh JKU3HEHHBbIE CHUTyallUM C TOYKM 3peHHs Oe30omacHoro obpaza >XU3HU U
COXpPaHEHHUS 3/10pPOBbS;

OLICHUBATh SKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHUH Y€JI0BEKa U IPUPOJBI.

(dbopMHUpPOBAaTh 3KOJOTHYECKOE MBIIIJICHHUE: YMEHHE OLIEHHWBATh CBOIO JEATEIbHOCTb U
MOCTYIIKU JIPYTUX JIFOAEN C TOUKU 3PEHMSI COXPAHEHUS OKPYKAIOIIEH Cpelbl - TapaHTa KU3HU U
Oyraromosry4ws JiroAeH Ha 3emIie.

Memanpeomemnvimu pe3ynbTaTaMd HM3y4eHHs Kypca «XHUMHUS» SBiIseTcs (popMupoBaHUE
yHUBEpCaJIbHBIX yueOHbIX neiictauil (Y'Y I).
Perynarusneie YV /I

CaMOCTOSITENIbHO OOHapyXuBaThb U (POPMYIHpPOBaTh YUYEOHYIO MpOOJIEMY, ONpPENENsTh
1eNb yuyeOHOM JesITeIbHOCTH;

BBIJIBUTaTh BEPCUM pELIeHHs IPOOJIeMbl, 0CO3HaBaTh KOHEUHBIN pe3yJbTarT, BHIOMpATh U3
IPEJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH;

COCTaBJIAThH (MHIMBUYaJIbHO UM B TPYIIIE) IJIaH PELIeHUs MPOOIeMbL;

paboTas 1o IUIaHy, CBepSATh CBOM JIEHCTBUS C LIETbIO U, TPH HEOOXOAUMOCTH, UCIIPABIIATh
OIIMOKH CaMOCTOSTEILHO;

B JMAJOre C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEIHLHO BHIpAOOTaHHBIE KPUTEPUU
OLICHKH.

ITo3naBarensHbie YV :

aHAJIM3UPOBaTh, CPAaBHUBATH, KJAcCU(UUUPOBATh U 0000maTh (akTbl W SBICHUS.
BbISBIATE IPUYMHBI U CIIEACTBUS IPOCTHIX SBICHUH.

OCYHIECTBIISITh CPaBHEHME, KIACCHU(PUKALMIO, CaMOCTOSITEIbHO BBIOMpAas OCHOBaHMS U
KPUTEPUN I YKA3aHHBIX JIOTHUECKUX OIEpaltii;
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CTPOUTH JIOTUYECKOE paccyXleHue, BKIIOYAIONIee YCTAHOBJIEHHE MPHUUYUHHO-
CIIEICTBCHHBIX CBA3CH.
CO3/1aBaTh CXEMAaTHYECKHUE MOJIEIM C BbIIEJICHHUEM CYLIECTBEHHBIX XapaKTEPUCTUK
00BEKTA.
COCTaBJISITh TE3UCHI, PA3IMYHBIEC BUJIbI IIAHOB (IIPOCTHIX, CIOKHBIX U T.II.).
peoOpa3oBEIBATH HHPOPMAIUIO M3 OJTHOTO BUIA B APYTOH (TaOJIHIly B TEKCT U TIp.).
YMEThb ONpPEIeNATh BO3MOXHBIE HCTOYHMKH HEOOXOJUMBIX CBEIEHUM, MPOU3BOJIUTH
MOUCK MH(POPMALINH, aHATU3UPOBAThH U OLIEHUBATH €€ JI0CTOBEPHOCTb.
Kommynukatusnsie YV /1:
CaMocCTOATENbHO OPraHU30BHIBATh Y4€OHOE B3aUMOCHCTBUE B rpymme (OmpenensTb olime
LEJIH, PACTIPEAETISATh POJIU, JOTOBAPUBATLCS APYT C IPYTOM U T.1.).
[TpenMeTHBIMU pe3yJIbTaTaMU U3yUEHUs IPEAMETA SIBJISIOTCS CIEAYIOLUIUE YMEHUS:
OCO3HAHHE POJIH BEIIECTB:
- OIPEIENATH POJIb PA3JIMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;
- 00BSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
paccMOTPEHHE XUMHUECKUX IPOLIECCOB:
- IPUBOJIUTH IPUMEPHI XUMUUECKUX MPOIIECCOB B IPUPOJIC;
- HaXOJUTh YEPTHI, CBUACTEIBCTBYIOMNE 00 OOIMX MpPU3HAKAX XMUMUYECKHUX MPOIECCOB U HX
pa3InyuusiX.
MCIOJIb30BaHNE XUMUYECKUX 3HAHUN B OBITY:
— OOBSCHATH 3HAUCHUE BEIIECTB B KU3HU U XO3SIMCTBE YeOBEKa.
OOBSICHATH MHUP C TOUKU 3PCHUS XUMUH:
— HePEYHCIIATh OTIUYUTEIbHBIE CBOICTBA XUMHUYECKHIX BEIIECTB;
— pa3ynyaTbh OCHOBHbIE XUMUYECKUE MPOLIECCHI;
- OIPEIENIATh OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEIIECTB;
- IOHUMAaTh CMBIC]I XUMUYECKUX TEPMHUHOB.
OBJIaJICHE OCHOBAMH METO/IOB MTO3HAHUS, XapaKTEPHBIX JJIsl ECTECTBEHHBIX HAYK:
- XapaKTepH30BaTh METOJbl XHMHUYECKOH Hayku (HaONIOJeHHE, CpPaBHEHHE, IKCIEPUMEHT,
U3MEpEHHE) U UX POJIb B MO3HAHUU TIPUPO/IBI;
- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBACHATh UX PE3YJIbTATHI.
YMEHHUE OLIEHUBATh NOBEJCHNE YeNIOBEKa C TOUKH 3PEHUs XUMHUYECKOW 0€301MacHOCTH MO
OTHOUICHMIO K YEJIOBEKY U IIPUPOJIE:
- HCIIOJIb30BATh 3HAHMSI XUMUU MPU COOTIOACHUU MTPABHIII UCIIOJIF30BAHUS OBITOBBIX XUMUYECKUX
[IpenapaTos;
— pa3nuuaTh onacHble U 0€30MacHbIE BEIECTBA.
IIpeomemnvimu pe3yabTaTaMu U3yYEHUS MPEAMETA SABISIOTCA CIEIYIOIINE YMEHUS:
OCO3HAaHHE POJIM BELLECTB!
- OIPENENATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
paccMOTpeHHEe XUMUYECKHUX ITPOLECCOB:
- IPUBOJIUTH IPUMEPHI XMMUUECKUX TPOIIECCOB B IPUPOJIE;
- HaXOAWUThb YEpThl, CBUACTEIbCTBYIOMINE 00 OOIIMX MPU3HAKAX XUMHUYECKHX MPOILECCOB U HX
pa3INyusX.
HCIIOJIb30BaHNE XUMUYECKUX 3HAHUN B OBITY:
— OOBACHATH 3HAYCHHE BEIIECTB B )KU3HU M XO3SHCTBE YEIOBEKA.
OOBSICHATH MHUP C TOYKU 3PCHUST XUMUH:
— MEePEUUCIIATh OTIIMYUTEIbHbIE CBOMCTBA XUMHUYECKUX BEIIECTB;
— pa3nyaTh OCHOBHBIE XUMUYECKUE TPOLECCHI;
- OIPEJENATh OCHOBHBIE KJIACChl HEOPraHUYECKHUX BEIIECTB;
- IOHUMATh CMBIC]I XUMUYECKUX TEPMHUHOB.
OBJIaJICHUE OCHOBAMH METO/IOB IIO3HAHMS, XapaKTEPHBIX JIJIs1 ECTECTBEHHBIX HAYK:
- XapakTepu30BaTb METO/bl XUMHUYECKOW Hayku (HaOJIIOJeHUE, CpaBHEHHME, SKCIEPHUMEHT,
U3MEPEHHUE) U UX POJIb B IIO3HAHUU TPUPOIBI;
- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSCHSATH UX PE3yJIbTaThI.
YMEHHUE OLIEHUBATh MOBEJCHUE YeNIOBEeKa C TOUKH 3PEHUsI XUMHUYECKOH 0€30MacHOCTH 10
OTHOUICHUIO K YEJIOBEKY U IIPHUPOIE:



- HCIOJIb30BaTh 3HAaHUS XHMMUU IIpU COOJIOACHHUU MpPaBWJI HCIHOJIb30BAaHUSA OBITOBBIX
XUMHUYECKUX IIPENapaTos;
— pa3nMyaTh OMaCHbIE U O€30MacHbIE BEIECTBA

Coaepixanue yueOHOro npegmera «Xumus» B 9 kiacce.

Beenenue. O01mas xapakTepucTHKa XUMHYECKHX JIEMEHTOB U XUMHYECKHUX PeaKIuii.
(4+1) u.

XapakTepucTuka 3JEMEHTa Mo ero mnojoxkenuto B Ilepuoanueckoil cucreMe XUMHYECKUX
anemenToB /1. 1. MenpneneeBa. CBoiicTBa OKCHIOB, KMCIIOT, OCHOBAHUI U COJIEU B CBETE TEOPUU
AIEKTPOJIUTUYECKON JUCCOLMAIIMM M OKHUCJICHHUS-BOCCTaHOBJICHHs. [loHATHE O mepexoaHbIX
anemMeHTax. AMGOTepHOCTh. ['eHEeTHYECKUI AT TePEeX0IHOTO eMeHTa. [leproanyeckuii 3aKoH
n llepmogmueckas cucrema xumuyeckux osieMeHtoB J[. WM. MengeneeBa. Xumuueckas
OpraHu3aIys )KUBOW M HEXUBOW MPUPOAbl. XUMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKUE OJJIEMEHThl B KJIETKAaX JKMBBIX OpPraHU3MOB. Makpo- U MHUKPODJIEMEHTHI.
O060011eH1Ee CBEACHH 0 XUMUYECKUX PEAKIUIX.

JladbopaTopublie onbIThl. 1. [lomydyenune TUIpPOKCHMIA IMHKA U HUCCICIOBAHHE €r0 CBOMCTB.
2.MogenupoBanue mnoctpoenus lleproguueckoit cuctembl xumMuuyeckux sinemeHtoB J[. W.
Menpeneesa. 3. 3ameleHHE JKeJIe30M MeH B pacTBope cynbhara meau (11).

Tema 1. Metassl (17 +14)
[Tonoxxenne meramioB B Ilepuonnueckoi cucteme xumuueckux snemenToB J[. 1. Menneneesa.
Mertammdyeckas KpUCTaJUIMYECKasl pelIeTKa W MeTauIndecKas XUMH4YecKas cBsi3b. OOmme
¢dusnueckue cpoiicTBa MeraioB. CjiaBbl, UX CBOMCTBAa M 3HaueHUE. XUMHUYECKUE CBOWCTBA
METaJIJIOB KaK BOCCTAHOBUTEJEH, a TaKKE B CBETE MX IOJIOKEHMS B DJIEKTPOXUMHUUYECKOM PsIIy
HanpsbkeHui MetamioB. Koppo3ust MerannoB U crnocoObl 00psObI ¢ Hell. MeTaiisl B IpUPOJE.
O6mwme crocoObl ux moiydeHus. OOIIasi XapakKTepUCTUKA IIEIOYHBIX METAIOB. MeTaibl B
npupoze. O6mue cnocods! ux noxyueHus. Crpoenue aromoB. llenounsie MeTaIbl — OPOCThIe
BellecTBa. BaxxHeilline cOeqMHEHMs IIENOYHBIX METaUIOB — OKCH[bI, THUJIPOKCHUIBI U COJIU
(xmopuzbl, KapOOHAThI, Cyiab(aTbl, HUTPAThl), UX CBOWCTBA WM NPUMEHEHHE B HAPOJHOM
xo3siictBe. Kanuiinbie ynoOpenuns. O01mas xapakTepucThKa 3J€MEHTOB IIaBHOM noAarpynmnsl 11
rpynnsl. CTpoeHue aToMoB. ll[eno4Ho3emMenpHble METAIUIBI — IPOCTBIE BEleCTBa. BaxHeimue
COCIMHEHUS IETOYHO3EMENbHBIX METaUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUIBL,
KapOOHaThl, HUTpaThl, cyiabdarel, ¢docdarel), MX CBOWCTBA M NPUMEHEHHE B HAPOJHOM
xo3siictBe. Amtomunuil. CtpoeHue aroma, (pU3MUECKHE M XHUMHUYECKHE CBOWCTBAa MPOCTOIO
BemecTBa. CoelMHEHMs] ATIOMUHUS — OKCHJ W THAPOKCHJI, UX aM(OTepHBIH Xapakrep.
Baxneiimue conu amomunus. [lpumenenne amomunus u ero coeaunenuil. XKeneszo. Crpoenue
aToma, (pu3MyYecKre U XMMHUYECKHE CBOICTBA MPOCTOTo BellecTBa. I eHeTnyeckue psasl Fe+2 u
Fe+3 . Baxseiimme comm xene3a. 3HAYEHUE dKelle3a W €ro COCIMHEHHW Uil NMPUPOIBI U
HapoaHOTro Xo3sicTBa. JleMoHcTpauuu. OOGpasiibl HIETOYHBIX U IMIET0YHO3EMENIbHBIX METAJIOB.
OO6pa3ibl crutaBoB. B3ammopeicTBue HaATpHs, JIMTHS W Kalbllusg ¢ BOJOW. B3ammoneiicTBue
HaTpUs M MarHusl ¢ KUCJIOpoAoM. B3ammonelicTBue meTannoB ¢ Hemeraulamu. IlosmydeHue
ruapokcuaos xkenesa (I1) u (I11).
JlabopaTopHusblie onbIThl. 12. B3aumoselicTBue pacTBOpOB KHUCIOT U COJEeHW ¢ MeTaiamu. 13.
O3HakomiieHHE ¢ pyaaMu kenesa. 14. OkpalivBaHu€e MJIaMEHHM COJSMH IIEJIOYHBIX METaJUIOB.
15. B3aumoneiictBue kanplus ¢ Bonoi. 16.Ilomyuenue ruppokcuaa KanblUys U UCCIEI0BAaHUE
ero csoictB. 17. IlomydeHne ruapokcuaa aTOMUHMS W HCCIEAOBAHME €ro CBOWMCTB. 18.
B3aumoneiicTBue xenesa ¢ consHoi kucnotoi. 19. [Tonydyenne runpokcunon xenesa (1) u (I1I)
Y U3YUYEHHUE UX CBOWC
IIpakTnyeckas padora Nel « [lonydyeHne coequHEHNI METAINIOB M U3yUYEHUE UX CBOMCTBY.
No2 « KauecTBeHHbBIEC pEaKIIMA HA HOHBI METAJJIOBY.



Tema 2. Hemeransi (26 +14)

OO0mias xapakTepUCTHKAa HEMETAJUIOB: TOJIokeHHEe B Ilepromnueckoil cUCTEME XUMHUYECKHX
anemenToB JI. V1. MeHneneeBa, 0COOGHHOCTH CTPOCHHSI aTOMOB, AJIEKTPOOTpHUIIATETHLHOCTE (D0)
KaK Mepa «HeMeTaJuIMYHOCTY, pan D0. Kpucrammyeckoe CTpoeHne HEMETauIOB — MPOCTHIX
BelecTB. Aiorponusi. ®Pusnueckue CBOWCTBA HeMeTawioB. (OTHOCUTEIBLHOCTh TOHSATUN
«metai» U «Hemetaw». Bonopon. Ilonoxenue Bomopona B Ilepumoanueckoil cucreme
xumuueckux anementoB [I. WM. MenneneeBa. CtpoeHune aroma M MOJEKyjbl. Duznueckue u
XUMHUYECKHE CBOMCTBA BOJOPOAA, €ro MoydeHue u npuMeHenue. Boma. CTpoeHHe MOJEKyJIbl.
Bonoponnas xumuueckast cBs3b. DuU3MUECKHME CBOMCTBAa BOJbI. AHOMAaJIUHM CBOMCTB BOJIBI.
[I'unpodunsueie U ruapodoOHbIE BelecTBa. XUMHUECKHUE CBOMCTBa BoAbl. KpyroBopoT Bojbl B
npupoze. Bomoounctka. Aspaums Boabl. beiToBele  QuiubTphl. MuHEpandbHBIE  BOJIBL
JuctunnupoBaHHas Boja, €e mojiyueHue M npumeHeHue. OOIas XxapakTepUCTHKA TajoreHOB.
Crpoenue aromoB. I[IpocThie BeliecTBa M OCHOBHBIE COEIMHEHUs TaJIOT€HOB, UX CBOWCTBA.
Kpatkue cBenenus o xjope, Opome, Gprope u itone. [Ipumenenune raioreHoB U UX COSUHEHUH B
HaponHoM xo3siictBe. Cepa. CrpoeHue aroma, aqIOTPONUS, CBOWCTBA U NPUMEHEHUE
pombuueckoit cepbl. Okcuabl cepwl (IV) u (VI), ux momydenuwe, CBOWCTBA W INPUMEHCHHUE.
CepHas KuClIOTa M €€ COJIM, UX IPUMEHEHUE B HapoJHOM XossiictBe. [IponsBoncTBO cepHOi
KUCIOTEL. A30T. CTpoeHue aroMa M MOJIEKYJIbl, CBOMCTBA IPOCTOrO BELIECTBA. AMMMUAK,
CTpOEHHE, CBOMCTBA, MOJyyeHUe U npuMeHeHue. Coau aMMOHMSI, UX CBOWCTBA U NPUMEHEHUE.
Oxkcunsr azota (II) u (IV). A3otHas kucnora, ee cBoiicTBa U mpuMeHeHue. HuTparsl 1 HUTPUTHL,
npobiieMa HMX COJEp)KaHUs B CEJIbCKOXO3SIMCTBEHHON MNpOayKUHUU. A30THBIE YAOOpEHUS.
®ochop. CrtpoeHue aToma, amIOTpomusi, cCBoiicTBa Oeioro u KpacHoro Qocdopa, ux
npuMmenenne. OcHoBHbIe coenuHeHws: okcuna (ocdopa (V) um oprodocdopHas KuCIOTa,
docharel. Dochopubie ynoOpenus. Yriepona. CTpoeHue artoma, aJIOTPOINHUS, CBONCTBA
mMonupuxanuii, npumenenue. Oxcuasl yriepoga (II) m (IV), ux cBoiicTtBa M IpUMEHEHUE.
KapOoHnatel: kanpuut, coja, MOTall, UX 3HAUYEHUE B MPHUPOAE U KU3HU yenoBeka. KpeMHui.
CrpoeHue atomMa, KpUCTAIINYECKUM KpEMHUH, €ro cBoicTBa M NpuMeHeHue. OKcu KpeMHUs
(IV), ero npupoansie pazHoBUAHOCTH. CUITUKAThL. 3HAUEHUE COCAMHEHHIM KPEMHHUS B KUBOH U
HexxuBoW mpupoae. Ilonstue o cuimkatHON mnpombinuieHHOCTH. JlemoHcTpauuu. OO0pasibl
rajoreHoB — TMPOCThIX BEUIECTB. B3auMojaeicTBUE TalOr€HOB C HATpPUEM, C AIIOMUHUEM.
BriTecHenne xiopom Opoma WM HMOJa W3 PacTBOPOB HMX cojied. B3aumopeicTBue cepbl ¢
METaJlJIaMM, BOJOPOJOM M KHCIOpOAOM. B3anMopelcTBHEe KOHLUEHTPUPOBAHHOM a30THOMN
KHCIJIOTBI ¢ Meablo. llornomenne yriaem pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccraHoieHue
Menu u3 ee okcujaa yriem. OO6pasibl IPUPOIHBIX COETUHEHNH XI10pa, cepsbl, hocdopa, yriepoaa,
kpeMHusi. OOpa3iibl BAXKHEUIINX IJI1 HAPOJHOTO XO3MCTBa CylIh(aToB, HUTPATOB, KAPOOHATOB,
docartos. OOpasibl cTek1a, KEpaMHUKH, [IEMEHTA.

JlabopaTopusbie onbiTbl. 20. Ilomyuenune um pacnoszHaBanue Bopopoza. 21. HMccnemoBanue
MOBEPXHOCTHOTO HaTsKeHHsl Bojabl. 22.PacTBopeHue mnepMmMaHraHaTta Kalus WIA MEIHOTO
Kynopoca B Boze. 23. I'maparanust o6e3BokeHHoro cynbgata meau (II). 25. O3nakomienue ¢
KOJUIEKIIMEH OBITOBBIX (DuibTpoB. 26. O3HAKOMJIEHHE C COCTaBOM MHUHEPaJIbHOW BOABI. 27.
KauecTtBeHHas peakuus Ha rajgoreHua-uoHsl. 28. [lonydyeHne u pacnoszHaBanue kucinopoja. 29.
I'openue ceprl Ha Bo3ayxe U B kuciopose. 30.CBoiicTBa pa3z0aBiIeHHON CepHOM KUCIOTHI. 31.
N3yuenue cBoiicTB ammuaka. 32. PacrioznaBanue coseit ammonusi. 33. CBoiicTBa paz6aBiieHHON
a30THOM KHUCHOTHI. 34. B3anmopaeiicTBre KOHIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbl0. 35.
I'openue docdopa Ha Bozayxe u B kucnopone. 36. Pacno3snaBanue gocdaron. 37. 'openune yris
B kucinopone. 38. IlomydeHue yrosbHOW KHCIOTBI M H3ydyeHHE ee cBoucTB. 39. Ilepexon
kapOoHaTtoB B rujapokapooHatsl. 40. Paznoxenue ruapoxap6onarta HaTtpus. 41. Ilomyuenue
KPEMHEBOU KHCIIOTHI M U3yUEHHE €€ CBOMCTB.

IIpakTnyeckas padora Ne3 «llonydeHne COIHOM KUCIOTHI M U3yUYEHUE €€ CBOMCTBY.

Ne4 «DxcnepuMeHTanbHbIe 3a1a4n 1o TeMe «lloarpymma kuciopomay.

Ne5 «nonmyuenne aMMuaka v U3y4eHHE €ro CBOMCTBY.

No6 «ITomyuenue oxcuaa yriaepona (1V) u uzyuenue ero cBoiicT. PacriosHaBanue kapOOHATOB.
Ne7 «Pemenne sxciepuMeHTaNbHBIX 3a1a4 «llonydeHne coeaMHEHUH HEMETAJNIOB U U3Yy4YECHHE
UX CBOMCTB»



Tema Ne3 Opranunveckue BelecTBa.

[Ipenmer u3yueHust opranndeckoil xumun. OcOOEHHOCTH OpraHMYecKuX BemecTB. OCHOBHBIE
MOJIOKEHUS TeOprun Xummudeckoro crpoeHus A.M. bytneposa. [loHsiTHE TOMOTOTHYECKOTO pAA.
CBoiicTBa aJKaHOB, aJIKEHOB, CIUPTOB, KapOOHOBBIX KHCIOT, JXHPOB, OEJIKOB, YIJIEBOJOB,
MIOJIMMEPOB.

IIpakTnyeckas padora Ne8 «nenTrduranys opraHn4ecKux BELIIECTBY.

Tema 4. O0001IeHNEe 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM 1IK0JbI. [loaroroska k
rocy1apcTBeHHoii uTOroBoii arrecrauuu (11+14)

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema xumMmudeckux 3yemeHToB JI. M. Meneneena.
®Ou3NUecKuil CMBICT TOPSAJKOBOIO HOMEpa »dJIEMEHTa, HOMEpPOB TMepuoJia U TPYMIIbL.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUW B MEpUOJaX U TpyIlIax B
CBETE MPEJICTABJICHUN O CTPOEHHWU aTOMOB 3JIEMEHTOB. 3HAUEHHUE NEPHOJIUYECKOr0 3aKOHA.
Buapl xuMHUeCKHMX CBA3€H W THUIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBSA3b CTPOCHUS M
cBOICTB BemiecTB. Kimaccudukanuss XMMUYECKUX PEAKIUi 10 pa3InYHbIM IPHU3HAKAM (YUCIIO U
COCTaB pEarupyroIux U oOpa3yIolUXCcsl BEIISCTB; HATMYHME T'PAHMIIBI pa3zena (a3; TerioBOn
3¢ (deKT; N3MEHEHUE CTCTICHEW OKHMCIICHUSI aTOMOB; HCIIOJIb30BAaHUE KaTaIM3aTOPa; HAIIPABJICHUE
nporekanus). CKOpOCTh XUMHUYECKUX PEaKIUi U (akTophl, Biauswomue Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PEaKIMi U CIOCOOBI CMEIICHHSI XHMHUYECKOTO paBHOBecHs. [IpOCThIe U CIOXKHBIC
BelllecTBa. MeTaibl U HeMeTallbl. ['eHeTHYecKue psijibl MeTalljia, HEMETallJla U MEPEXOIHOI0
MeTaia. OKCUIbI U THAPOKCUABI (OCHOBAHMSI, KUCIOTbhI, aM(pOTEpHbIE THIPOKCUBI), conu. Ux
COCTaB, KJIacCCH(pUKAIMA U OOIMe XUMHUUYECKHE CBOHCTBA B CBETE TEOPHH IJICKTPOJIUTHYECKON
JIMCCOITMAIIMN U OKUCIUTEIIbHO-BOCCTAHOBUTEIHLHOTO TIpoliecca.

@®opMbI POMEKYTOYHOM U HTOTOBOI aTTeCTALMH
[TpomexyTouHas aTTecTalus MPoOBOIUTCS B popme:
- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENbHBIX PaboT;

- IPAKTUYECKUX;

- TBOPUYECKUX padoT.

Tpe6oBaHusi K YPOBHIO NOAT0TOBKH BbIMNYCKHUKOB

3HATH / TIOHUMATDh

® XUMHUYECKYI0 CHMBOJIUKY: 3HAKM XUMHUYECKHUX DJIEMEHTOB, (OPMYIJBI XUMHUYECKHX
BEILECTB U YPABHEHUSI XUMUYECKUX PEAKIUN;

e BUOKHEHIIME XUMHYECKHE TIOHATHSA: XUMHYECKHUW DJEMEHT, aToM, MOJIeKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJEKYJsIpHas Macchl, HOH, XUMHYECKas CBsS3b, BEILECTBO,
KJaccu(uKanusi BEIIeCTB, MOJIb, MOJIIpHas Macca, MOJSPHBIM 00bEeM, XUMHUYECKas PEaKius,
KIacCU(UKALUS PEAKIUH, IIEKTPOIUT U HEIJIEKTPOIHT, DIIEKTPOIUTHYECKAs TUCCOLUAINS,
OKHCJINTENh U BOCCTAHOBUTEIH, OKMCIICHHE 1 BOCCTAHOBJICHUE;

® OCHOBHBIE 3aKOHbl XHWMHH: COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
MEPUOJNYECKUI 3aKOH;
yMeTh

® Ha3bIBATh. XUMHUYECKUE PIIEMEHTHI, COSTMHCHUS U3YUEHHBIX KJIaCCOB;

® O0BSCHATH: (DU3MUECKUH CMBICT ATOMHOTO (MOPSIKOBOTO) HOMEpPa XHUMHUYECKOTO
AJIeMEeHTa, HOMEPOB TPYIIBI U MEPUOAa, K KOTOPBHIM SJIEMEHT MPUHAJJICKUT B TIEPUOTIAUECKON
cucreMe JI.MI. MenneneeBa; 3aKOHOMEPHOCTH HM3MEHEHHMsI CBOMCTB 3JIEMEHTOB B Ipejenax
MaJIbIX TIEPHOJIOB U TJIABHBIX TIOJITPYIIIT; CYIITHOCTh PEAKIIMi HOHHOTO OOMEHa;

e XapaKTepU30BaTh: XMMHUYECKHE DJIEMEHTHI (0T BOAOpOJA 1O KajbIlMs) HA OCHOBE WX
MOJIOXKEHUs B epuoaudeckoit cucteme JI.1.MenneneeBa 1 0cOOEHHOCTEH CTPOEHHUS UX aTOMOB;
CBSI3b MEXK]y COCTaBOM, CTPOCHHEM U CBOMCTBAMHM BEIIECTB; XUMUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

® OIIPEIENATh: COCTaB BEMIECTB MO WX QopmynaMm, NPUHAAIC)KHOCTh BEIIECTB K
ONpPEACTICHHOMY KJIACCY COCAMHEHUM, THUIbl XUMHUYECKUX DPEaKIMi, BAJIECHTHOCTh M CTEIECHb



OKHCJICHUSI IEMEHTa B COEJMHEHUSX, TUIl XUMHUYECKOW CBSI3U B COCIMHEHMSIX, BO3ZMOXKHOCTh
NPOTEKaHUS PeaKUUii HOHHOTO OOMEHa;

® COCTaBJIATh: (POPMYJIbI HEOPraHMYECKMX COCIUHEHUH W3YYEHHBIX KIJIACCOB; CXEMBbI
cTpoeHust atomoB mepBbix 20 sremeHTOB mnepuoanueckoit cuctemsl J[.M.Menneneesa;
YPaBHEHMsI XUMUUYECKHX pPeaKLuii;

e oOpamarbcs ¢ XUMUUECKOM MOCY10i U 1abopaTopHBIM 000PY/I0BAHUEM;

e pacro3HaBaTh OINBITHBIM IyTEM: KHUCJIOPOA, BOJOPOJ, YIJICKUCIBIM TIa3, aMMHaK;
pacTBOPHI KUCJIOT U HIETIOYEH, XJIOPHI-, CyIb(aT-, KapOOHAT-UOHBI;

® BEIUMCIIATE: MAcCOBYIO JOJI0O XMMHUYECKOIO 3JeMeHTa Io (opMysie COECIUHEHUS;
MacCOBYIO JIOJII0 BELIECTBA B pAacTBOpE; KOJUYECTBO BEILIECTBA, OOBEM WJIM Maccy IO
KOJINYECTBY BELIECTBA, 00bEMY MIIM MAacce PEareHTOB WU POJYKTOB pPeaKkluHy;
HCIO0JIb30BATh NPHOOPEeTeHHbIEe 3HAHMA W YMEHHSI B NPAKTHYECKOH [esiTeIbHOCTH H
NMOBCEIHEBHOM KM3HHU 1JIA:

e 6e301acHOro OOpAIIeHNs C BEIECTBAMH U MaTepHallaMH;

® HKOJIOTUYECKU I'PaMOTHOI'O IIOBEICHUS B OKpYXKarollel cpejie;

® OLICHKM BJIMSHUS XUMHUYECKOIO 3arpsi3HEHUs OKpYJXKAloUlel cpeipl Ha OpraHusM
YeJIOBEKa;

® KpUTHYECKOW OLIEHKH MH(OPMAITUH O BEIIECTBAX, UCIOIB3yEMBIX B OBITY;

e [I[PUTOTOBJICHUS PACTBOPOB 33/1aHHON KOHIIEHTPALIUH.

IleneBble NPUOPUTETHI BOCIUTAHUS B PAMKAaX y4eOHOro nmpeamera XuMusl.
B BocnuTaHuM JeTeil MOAPOCTKOBOIO BO3pacTa (YpoGeHb OCHO8HO20 00uLe2o
00pa3zoeanusn) TaKUM MPUOPUTETOM SIBIISICTCS CO3AaHME OJaroNpUATHBIX YCIOBUN ISl Pa3BUTHUS
COIMAILHO 3HAYMMbBIX OTHOIIEHUHN IIIKOJIBHUKOB, U, TIPEXK]IE BCETO, [ICHHOCTHBIX OTHOIICHHI:

- K 3HaHUSAM KaK HMHTEJJIEKTyalbHOMY pecypcy, obOecreuuBarolieMy Oyayliee 4eaoBeKa,
KaK pe3ybTaTy KpOIOTIMBOIO, HO YBJIEKATEIBHOIO Y4€0HOIO Tpy1a;

- K KyJIbType Kak JyXOBHOMY OOrarcTBy OOIIECTBAa M BaXHOMY YCJIOBHUIO OIILYIIECHUS
YeJIOBEKOM IIOJHOTHI NPOKUBAEMOM JKHU3HHM, KOTOPOE JNAIOT €My UYTEHHE, My3blKa, UCKYCCTBO,
TeaTp, TBOPYECKOE CaMOBBIPAKEHUE;

- K 3JJ0pPOBBIO KaK 3aJI0Ty JIOJITOM M aKTUBHOM YKU3HM YEJIOBEKA, €T0 XOPOLIETO HACTPOCHHUS
Y ONITUMHUCTUYHOTO B3TJIsI/Ia HA MUDP;
- K OKPY>KaIOIIHUM JIFOASM Kak 0€3yCIIOBHON U a0COMIOTHOM 1IEHHOCTH, KaK PaBHOIPABHBIM
COLIMANIbHBIM TAapTHEPaM, C KOTOPBIMH HEOOXOJIHMMO BBICTpauBaTh J0OpoOKenaTeabHble U
B3aMMOIIO/IIEP’KUBAIOIIME OTHOUIEHMS], AIOIIME YEJIOBEKY PaJoCTh OOLIEHMS U MO3BOJIAIOIINE
n30erath YyBCTBa OJIMHOYECTBA;

JIOCTIIKEHHIO TIOCTaBJIEHHBIX €€ BOCIUTAHHUS IIKOJBHUKOB OyAEeT CrocoOCTBOBATH
pELIeHUE CIEYIOUMX OCHOBHBIX 3aa4:
. BOBJICKATh NIKOJIBHUKOB B KPYXXKH, CEKIIMM, KIyObl, CTyJIUM W HHBIE OOBEIUHECHHS,
paboTaronye MO IIKOJBHBIM MPOrpaMMaM BHEYPOYHOU JIEATENbHOCTH, pPeaTn30BBIBATH HX
BOCITUTATEIbHBIE BO3MOXKHOCTH;

. HCIIO/B30BaTh B BOCIUTAHUM JETEH BO3MOXKHOCTH IIKOJIBHOIO YPOKa, MOLNEPKHUBATH
MCIIOJIb30BaHUE HAa YPOKAX UHTEPAKTUBHBIX (POPM 3aHATUHN C yUaIlUMUCS;

. MHHULMAPOBATh U IOJACPKUBATH YYCHHMYECKOE CaMOYIIPABIEHHE — Kak Ha YpPOBHE
IKOJIbI, TAK U HA YPOBHE KJIACCHBIX COOOIIECTB;

. OpPraHU30BbIBATH I IIKOJIBHUKOB DKCKYPCHH, IKCIECIULIUHU, IOXOIbl U pEaIn30BbIBAThH
WX BOCIUTATENIbHBIN [TOTEHIUAT,

. OpPraHu30BBIBATh NMPO(YOPHUEHTALNOHHYIO pabOTy CO IKOJIbHUKAMHU;

. pa3BUBaTh  NPEIMETHO-ICTETUYECKYK)  CpeQy UIKOJIBI M PEAlN30BBIBATH €€
BOCITUTATEIbHBIE BO3MOKHOCTH;

. OpraHu3oBaTh pabOTy C CEMbSMH IIKOJIBHUKOB, UX POJIUTENISMU WM 3aKOHHBIMHU

MPEJICTAaBUTENSIMH, HANPaBICHHYIO Ha COBMECTHOE pellleHHe MpoOIeM JTUYHOCTHOTO Pa3BUTHS
JNETEN.



KanengapHo-temaTuyeckoe mJIaHUPOBAHUE K y4eOHOMY npeaMeTy « XuMHUsD)

Ne HanmeHoBaHue TeMBI U ypoKa Komriectso | JyekTpOHH
ypoka vacoB./[] pIe
ara. uugpoBbie
oOpa3oBare
JIbHbIE
pecypcsl

BBenenue. O0mas XapakTepucTHKA XUMHYECKHUX 3JIEMEHTOB M XMMHUYECKUX PeaKIuid.
Ilepuoanyecknii 3aKOH U MEPUOAUYECKAS] CHCTEMA XUMHYECKUX 3J1€MEHTOB
JI.A.Menpaeaeea. (104.)

1 XapaKkTepuCcTUKAa XUMUYECKOTO JIEMEHTa Ha OCHOBAHUH €TO 1/09. bubnmoreka
nojoxxeHus B [lepuoanyeckoi cucreme LHOK
. . MenneneeBa https://m.ed
s00.ru/00ad
b6b6
2 CBoiicTBa OKCH/IOB, KUCJIOT, OCHOBAHHI U COJICH B CBETE 1 bubnnoreka
TEOPHUU DJIEKTPOIUTUYECKON JUCCOUMALINU U OKUCIICHHUS - HOK
BOCCTAHOBJICHHS https://m.ed
$00.ru/00ad
b6b6
3 AmboTepHbIe OKCUIBI U THIPOKCHIBI 1 bubnuoreka
[HOK

https://m.ed
500.ru/00ad

b6b6
4 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1 bubnnoreka
. 1. MenieneeBa B CBETE YYEHUS O CTPOCHUU aTOMa [HOK

https://m.ed
500.ru/00ad

b6b6

5 XHUMHUUYECKasi OpraHu3alys )KUBOW U HEKUBOU ITPUPOLBI 1 bubnuoreka
I[TOK

https://m.ed
s00.ru/00ad

b6b6
6 Knaccudukanus XuMHUYECKUX peakiuil MO pa3IMyHbIM 1 bubnuoreka
OCHOBAaHUAM HOK

https://m.ed
$00.ru/00ad

b6b6

7 [TonsTHE O CKOPOCTH XMMMUYECKOH pEaKIIUU 1 bubnuoreka
I[TOK
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https://m.ed
s00.ru/00ad

b6b6

Karanusatopsl.

bubnnoreka
1IOK
https://m.ed
s00.ru/00ad
b6b6

O0001IeHre 1 cucTeMaTU3alus 3HaHUI 10 TeMe «BBeaeHue.

[ToaroToBka K KOHTPOJILHOU paboTe.

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

10

Kountpoasnas padoraNel mno teme «BBenenue»

1/10

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

MeTtasbl (184)

11

Amnanus k\p. [TostosxeHue 31eMEHTOB-METaJIOB B
[Tepunoanueckoii cucreme /. 1. MenneneeBa u 0COOCHHOCTH
CTpOoeHUs X aToMOB. DHU3NYECKUE CBOMCTBA METAJIOB.
CrutaBbl

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

12

XUMHYECKHE CBOMCTBA METAIJIOB

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

13

Mertannsl B mpupoe. Obiue cnocoObl UX TOTyYEHUS

bubanoreka
[HOK
https://m.ed
s00.ru/00ad
b6b6

14

PerieHne pacueTHBIX 337124 ¢ IOHATHEM MACCOBASL OIS
8b1X00a NPOOYKMA

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

15

[ToHsiTHE O KOPPO3UH METAJUIOB

bubauoreka
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[HOK

https://m.ed
s00.ru/00ad

b6b6

16

H_IGJ'IOLIHBIC MCETaJlJIbI: 061ua;1 XapaKTCpHUCTHUKA

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

17

COCI[I/IHGHI/IH MICJIOYHBIX METAJIJIOB

1/11

bubnnoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

18

U_[eJ'IO‘lHOSGMeJ'ILHHe MCTaJLJIBI: O6IJ_I8.$[ XapaKTCPUCTHUKA

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

19

COGI{I/IHCHI/IFI MICJI0YHO3EMCIIbHBIX MCTAJIJIOB

bubanoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

20

ATIOMUHUHN — IEpeXO/IHbIN 31eMeHT. DUu3ndecKkue u
XUMUYECKHUE CBOMCTBA alfoMuHus. [lonyyenue u npuMeHeHue
AITIOMHAHMS

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

21

CoennHeHns aJTlOMUHNAA —
OKCHJT ¥ THIIPOKCH]I, IX aM(OTEePHBINA XapakTep.

bubanoreka
[HOK
https://m.ed
s00.ru/00ad
b6b6

22

IIpakTHyeckas padora Nel
Ocy1ecTBiIeHHE HENOYKHA XUMUYECKHUX IPEBpaIlleHNi

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

23

Keneso — snement VIlIrpynnsl no604HO# moArpynsl.

bubauoreka
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dusnueckre U XUMUYECKUE CBOMCTBA Kelie3a. Haxoxnenue B
MpUpo/IE.

[HOK

https://m.ed
s00.ru/00ad

b6b6

24

CoenunHenus xeines3a +2,+3 UX KaYeCTBEHHOE OIpEICIICHHE.
I'enernyeckue psael Fe *2u Fe *3,

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

25

IIpakTnueckas padora Ne2
[Tonydenue u cBOMCTBA COETMHEHUN METAJIJIOB

bubnnoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

IpakTuyeckas padora Ne3 PelieHne sKkcriepuMeHTAIbHBIX
3a/1a4 Ha paclio3HaBaHUE U MOJyYEHUE COEAMHEHUH METaJIJIOB

1/12

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

27

0O0001eHue 3HaHu 110 TeMe «MeTauibly.
[ToaroroBka K KOHTPOJIBHOU paboTe.

bubanoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

28

Kountpoabsnas padora Ne2 o reme «MeTamib

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

Hemerasibl (284)

29

AHanIu3 KOHTPOJIbHOM paboThl. O0IIas XapakTepucTUKa
HEMETAJIJIOB

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

30

OO01mure XMMHYECKHEe CBOMCTBA HEMETAILIIOB.
Hewmeranisl B mpupoae U criocoObl UX MOTyYeHHUs

bubnunoreka
[HOK
https://m.ed
s00.ru/00ad
b6b6
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31

Bonopon

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

32

Bonma

bubanoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

33

["anmorensl: 001as XapakTepUCTUKA

1/01

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

34

CoenmHeHnd TaJIOreHOB

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

35

IIpakTHyeckas padora Ne4
Pemienne skcnepuMeHTaNbHBIX 3a1a4 1o Teme «Iloarpynmna
raJIOr€HOB»

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

36

Kucnopon

Bbubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

37

Cepa, ee puznueckre U XUMUYECKHE CBOMCTBA

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

38

CoenuHenus cepsl

bubnunoreka
[HOK
https://m.ed
s00.ru/00ad
b6b6
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39

CepHas KUCIIOTa Kak 3JIEKTPOJIUT U €€ COJIU

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

40

CepHasi KMCIIOTa KakK OKUCIHTENb. [lomydenue n
PUMEHEHHE CEPHOI KUCIIOTHI

1/02

bubanoreka
1IOK
https://m.ed
s00.ru/00ad
b6b6

41

IIpakTuyeckas padora NeS
Pemenne skcnepuMeHTaNbHBIX 3a1a4 10 Teme «Iloarpynmna
KHCIIOpOa»

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

42

A30T 1 ero cBoMcCTBa

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

43

AMMUaK u ero COCAUHCHMU. Conn aMMOHUSA

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

44

Oxcuabl a3ora

Bbubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

45

A30THas KUCTIOTA KaK AJICKTPOJIUT, €€ MPUMEHEHUE

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

46

A3oTHasg KHCIOTa Kak OKHCIHTCIIb, e€ MOJIyYCHHUC

bubnunoreka
[HOK
https://m.ed
s00.ru/00ad
b6b6
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47

®dochop. Coenunenus pochopa. [Tonstue o hpochopHbIx
y10OpeHusax

1/03

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

48

Yraepon

bubanoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

49

OKCI/II[BI yriuepoaa

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

50

YroapHasg KUCIoTa U €€ COJIH.
XKectkocTh BOJIBI M CLIOCOOBI €€ YCTPAHEHUS

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

51

Kpemunit

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

52/

CoennHeHns KpeMHUs

bubanoreka
[HOK
https://m.ed
s00.ru/00ad
b6b6

53

CunnukaTHas MMPOMBIINIJICHHOCTD

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

54

IIpakTuyeckas padbora Ne6

1/04

bubanoreka



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

[Tonmyuyenue, cobupanue U pacrio3HaBaHKUE T'a30B

ILHOK
https://m.ed
s00.ru/00ad
b6b6

55

0O0600menue 110 teme «Hemeramieny. [loaroroBka
KOHTpPOJIbHOM padore.

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

56

Kountpoabsnas padora Ne3 no reme «Hemeramib

bubnnoreka
IHOK
https://m.ed
s00.ru/00ad
b6b6

Tema 5. O6001IeHHe 3HAHNH 10 XUMMH 32 KYPC OCHOBHO LIKOJIbI.
IMoaroroBka k uroropoi arrectamuu (F'MA) (124.)

57

AHaIM3 KOHTPOJIBHON pabOTHI.
[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema
J. . MeHzeneeBa B CBETE€ TEOPUU CTPOCHUA aTOMa

1

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

58

3aKOHOMEPHOCTU U3MEHEHHUS CBOWUCTB JIEMEHTOB U UX
COEMHEHMH B IIEpUOJAxX U TPYIIIAX B CBETE MPEACTABICHUN O
CTPOEHHH aTOMOB 3J1eMeHTOB. 3HaueHue [leprnoauueckoro
3aKOHA

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

59

Buapl XuMH4YeCKHX CBA3EH U TUIIBI KPUCTAIUTMYECKUX
peuieTok. B3anMocBs3b CTPOCHUS U CBOMCTB BEILECTB

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

60

Knaccudukanus XuMu4eckux peakiyii o pa3inyHbIM
MIPU3HAKAM.

Bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

61

CKOpOCTh XUMHUYECKUX PEAKIINIT

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6
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62-63

Krnaccudukanus HeopraHMYECKUX BEIIECTB

2/05

bubnuoreka
HOK
https://m.ed
s00.ru/00ad
b6b6

64-65

CBolicTBa HEOPraHMYECKHUX BEIIECTB

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

66-67

I'enetnueckue pAAbI METAJLJIA, HEMCTAJLJIA U ICPEXOAHOTO
METaaiia

bubanoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

68

Kountpoabsnas padora Ne4 Pemmenune [ MA

bubnuoreka
LHOK
https://m.ed
s00.ru/00ad
b6b6

KOHTpOJ'IbHO-I/l?uMepI/ITeJILHLIe MaTtepuaJbl.

1. Xumusi. 9 xi.: KoHTpOnbHBIE 1 TipoBepouHbIe paboThl K yueOHuky O. C. ['abpuensaa
«Xumus. 9 / O. C. I'abpuensH, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: [lpoda, 2022.
2. Xumus 9 knace [N'abpuensia O.C. tecTsl, 3a1aun u ynpaxHenus .ABtopsl: ['abpuensa O.C.,
Cnankos C.A., Cmupnosa T.B.
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Beenurenannsiehttp://www.chemnet.ru I'azera « Xumus» u cailt 1uist yaurtens «5 umy Ha ypok
XUMHWD

http://him. 1september.ru Enunas komnekuus L{OP: [IpenmerHas koekuus « XuMHEsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayUHbIE SKCIIEPUMEHTBI:
xumus. Komnekuus Poccuiickoro o0mieo0pa3oBareabHOTo mopraia

http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickasi onuMnuana mKoJIbHAKOB 0 XUMHUH
http://chem.rusolymp.ru Opranuueckast XuMusi: SJIEKTPOHHBIN YU4EOHUK TSl CPETHEHN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: JIEKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJIIEIHK: XUMUS

http://www.chemistry.ru JlucTannimoHHas OJTMMITHA/IA TIO XUMHH: TeJICKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHBINA IPOCKT
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