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MNOACHUTEJBHASA 3AIINCKA

Hacrosimiast paboyast mporpaMma coCTaBlIeHa Ha OCHOBE CJICAYIOIINX JIOKyMEHTOB:

1.

2.

B

denepanbHbi 3aK0H «O0 obpazoBanuu B Poccuiickoit denepannn» ot 29
nekabpst 2012 roma No273-D3.

®denepaibHbIl TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOIO
oOmiero oOpazoBaHusi, yTB. MpukazoM Munnpocsemenuss Poccuun ot 17
nekadpst 2010 r. Ne 1897 (manee — ®I'OC OOO0).

[Ipuka3 MunucrepctBa mnpocsenienuss Poccuiickonn @Penepauum  OT
21.09.2022 Ne 858 "OO6 yTBepkneHuu (heaepaabHOro MepedHsl Y4eOHHUKOB,
JOMYIIEHHBIX K  MCHOJIb30BAHUIO  TIPU  peaju3alud  UMEIOIIHNX
roCyJ1apCTBEHHYIO aAKKpEUTAIUIO0 00pa3oBaTEIbHBIX porpaMmm
Ha4yaJbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpeaHero oluiero oopazoBaHus
OpraHu3alusIMH, OCYIIECTBISIONMMMHI 00pa30BaTEIbHYIO JEATEIbHOCTh U
YCTAHOBJICHHUSI ~ MPEIEIBHOIO0 CpPOKa  MCIIOJIB30BAHUS  MCKIFOUEHHBIX
yueOHukoB" (3apeructpupoBan 01.11.2022 Ne 70799)

OOIT OO0 TBOY COII Ne 463 umenu I'epos Coserckoro Coroza
B.M.MunakoBa Briboprckoro paiiona Cankt-IlerepOypra (IIpukaz Ne 93
or 31.08 2022r.)

VYuebnbii mman ['bOY COIII Ne 463 umenu I'eposi Coerckoro Coroza
B.M.MunakoBa Briboprckoro paiiona Cankrt-IlerepOypra na 2022-2023
y4eOHBIH rof.

[Iporpamma ocHOoBHOro ob6mero ooOpa3zoBanus. Jluaus VYMK O.C.
["abpuensna. Xumus (8-9 knacc).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA

COOTBCTCTBHUH C (bez[epaanHM TroCyaapCTBCHHBIM 06pa3OBaTeJII>HI)IM

CTaHJIaPTOM OCHOBHOTO OO1Iero oOpa3oBaHMsl ydalluecs JOJKHBI OBJIAJETh TaKUMHU
MO3HABATEJIbHBIMU Y4Y€OHBIMU JEHCTBUSMH, KaK yMEeHHE (HOPMYIUPOBaTh MpoOIemMy
Y TUIOTE3Yy, CTABUTh LEIU U 3aa4M, CTPOUTH TUIAHBI JOCTHKEHUS LIEJIEH U PEIICHUS
ITOCTABJICHHBIX 3aJ]a4, TPOBOJNTH SKCIEPUMEHT U Ha €r0 OCHOBE JENaTh BBIBOJBI U
YMO3aKJIIOUEHHUs], IPEICTABIATE UX U OTCTauBaTh CBOXO TOYKY 3peHus. Kpome sroro,
ydaluuecss AOJDKHBI OBJIAJIETh NPUEMAMM, CBS3AHHBIMU C OIPEIACICHHUEM IOHATHUM:
OTpaHWYMBaTh UX, ONHCHIBATh, XapaKTEPU30BaTh U CpaBHUBATH. CIIEIOBATENIBHO, IPH
U3YYEeHUU XUMHUU B OCHOBHOM IIKOJE Y4Yalluecs OJDKHBI OBJAJETh YYEOHBIMU
NEUCTBUSAMHM, IO3BOJIIOIIMMHA UM  JOCTMYb JIMYHOCTHBIX, MPEIAMETHBIX U

MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.



[Ipenyaraemasi mporpaMma Mo XUMHUHW PacKpbIBaeT BKJIAJ YYCOHOro MpeameTa B
JOCTIDKCHHE IIEJICH OCHOBHOTO OOIIEro 0OOpa30BaHUS M ONIpPEICISCT BaXKHCHIIHEC
coJiep KaTeIIbHBIC JIMHUH MPeIMETa:

* «BEIIECTBO» — 3HAHWE O COCTaBE W CTPOCHHWH BEIICCTB, MX CBOWCTBAX M
OMOJOTHYECCKOM 3HAUCHHMU,

* «(XHMMHYECKAs PEaklMs» — 3HAHWE O MPEBPAICHUSAX OJHHUX BEIICCTB B JAPYTHE,
YCIIOBHSIX MPOTEKAHUS TaKUX MPEBPAIICHUHA U CITOCO0aX YIIPaBICHUS PCaKIIUSIMH,

* (NpPUMEHEHHE BEUIECTB» — 3HAHHWE M ONBIT O€30MacHOro OOpalmleHus ¢
BEIIECTBAMH, MaTe€pHaJlaMd U TMpolleccaMu, HEOOXOAUMBIMU B OBITY U Ha
IIPOU3BOJICTBE;

* «3bIK XUMUU» — ONEPUPOBAHHE CHUCTEMOM BaKHEUIIUX XUMUYECKUX MOHSATHH,
3HAHME XMMHWYECKOW HOMEHKJIATyphl, a TaKXe€ BIAJCHUE XMUMHYECKOW CHMBOJIMKOU
(xXuMHuuecKkuMU GOopMyIaMu U YPAaBHEHHSIMHU ).

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

B mpouiecce ocBoeHUs mporpaMMbl Kypca XUMUH AJIi OCHOBHOM IIKOJIBI YYAIITUECs
OBIIAJICBAIOT  YMEHHUSMH  CTaBUTh  BOMNPOCH,  HAOMIOOaTh,  OOBACHATH,
KJIACCU(PUIIMPOBATh, CPABHUBATh, MPOBOAUTH DJKCIEPUMEHT W HMHTEPIPETUPOBATH
BBIBOJII HAa €ro OCHOBE, OMNPEAENATh WCTOUHUKM XUMUYECKOM HH(OpMAIH,
NoJlyyaTh U aHAJIM3UPOBATh €€, a TAKKE€ NOTOBUTh Ha 3TOM OCHOBE COOCTBEHHBIN
nHGOPMAITMOHHBIN MPOAYKT, MPE3EHTOBATh €T0 U BECTH JUCKYCCHIO.

[Iporpamma Kypca XUMHUHU [JIi OCHOBHOM WIKOJIBI pa3padaTblBajlaCh C y4E€TOM
NEpPBOHAYAJIbHBIX MPEACTABICHUM, MOTYYEHHbIX YYallUMUCA B HauyaJbHOW IIKOJIE
IIPU U3YYEHUH OKPYXKAIOIIero MHUpa.

[Tpennaraemast mporpaMMa XoTs U HOCUT OOIIEKYJIbTYPHBINA XapaKTep U HE CTaBUT
3agaqy MpoeCCHOHATBHON TOATOTOBKM YYalllUXCs, TEM HE MEHEee MO3BOJSET UM
ONPENEIUTHCS C BBIOOPOM Mpoduiist 00ydeHus B CTApIIEH MIKOJIE.

bazucHblil yueOHbIN (0Opa3oBaTeNbHBIN) TJIaH HA U3yYE€HHWE XMMHUH B OCHOBHOM
IIKOJIE OTBOJUT 2 y4eOHBIX yaca B HEJIEIIO B TEUEHHUE Ka)KI0ro rojia 00y4eHus, BCEro
136 ypoxoB, 1o 68 uacoB B roj.

OCHOBHBIE UJAEU ITPEUVIAT'AEMOI'O KYPCA

e MarepuanbHOE€ €IMHCTBO BEIIECTB E€CTECTBEHHOI'O MUpa, UX I'E€HETUYecKas
CBSI3b;

* NPUYUHHO-CIICACTBEHHBIE CBA3U MEXKAY COCTABOM, CTPOCHHMEM, CBOMCTBAMHU,
[IOJIy4€HUEM U IIPUMEHEHUEM BEIICCTB;

* IIO3HABAEMOCTb BEILIECTB M 3aKOHOMEPHOCTEW NPOTEKAHUSI XUMHUYECKUX
peaxKLuii;



e O0OBsCHAIONIAS W TPOTHO3UPYIOLIAS POJIb TEOPETUYECKUX 3HAHUM  JUIs
(aKTOJOTMYECKOro MaTepraia XuMUU JIEMEHTOB;

* KOHKPETHOE€ XHUMHUYECKOE COCIMHEHUWE KaK 3BE€HO B HENPEPHIBHOW LENH
IIPEBPAILCHAN BELIECTB, YYaCTBYIOIIEE B KPYrOBOPOTE XMMHYECKHMX DJIEMEHTOB M
XMMHUYECKOM DBOJIIOINH;

* 0O0BEKTUBHOCTh M MO3HABAEMOCTh 3aKOHOB MPHUPOJbI; 3HAHUE 3aKOHOB XUMHU
MO3BOJIAET  YOPABIATh XHUMUYECKHUMHU IPEBPAICHUSMHU  BEIIECTB, HAXOIHUTh
IKOJIOTUYECKU Oe30MacHbIe CIIOCOOBI MPOM3BOACTBA M OXPAHBI OKPYXKAIOIMIEH Cpesibl
OT 3arps3HEHMUS;

* B3aUMOCBSI3aHHOCTb HAayKW M TPAKTHKHU; TPEOOBAaHUS NPAKTUKH — JBIOKyLIas
CUJIa Pa3BUTHS HAYKH, YCIIEXU PAKTUKHU 00YCIOBICHBI JOCTHKEHUSIMU HAYKH;

* pa3BUTHE XMMHMYECKOW HAayKH M XUMU3ALMS HAPOAHOIO XO3AKCTBAa CIIy»KAaT
MHTEpecaM 4YeJIOBeKa M OOIIeCTBa B LIEJIOM, UMEIOT F'yMAaHUCTUYECKUN XapakTep U
MPU3BAHBI CIOCOOCTBOBATH PEIICHUIO TJIOOATBHBIX MPOOJIEM COBPEMEHHOCTH.

OTH UIEN PEeATU3YIOTCS IIyTEM JOCTHKEHHUS CIEAYIOIINX Helell:

* opmuposanue y ydaluxcs XUMHUYECKOM KapTUHBI MHUpPA KaK OPraHUYeCKOM
YaCcTH €ro LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHBI;

* pa3zeumue TO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEN yyanuxcs B MPOLeCCe U3YUEHUs] MMUA XMMUYECKOM HayKH U €€ BKJajia
B COBPEMEHHBIN HAYYHO-TEXHUYECKU ITPOTPECC;

* popmuposanue BaXKHEUITUX JIOTHUECKUX OTepaluil MbIIIUICHUs (aHAIU3, CUHTE3,
000011IeHHe, KOHKpPETU3allMsi, CPAaBHEHHWE W JIp.) B IMpPOLECCE IMO3HAHMS CHCTEMBbI
BUKHEMIIMX TOHATUM, 3aKOHOB M TEOPUM O COCTaBE, CTPOCHHHM M CBOWCTBAxX
XUMUYECKUX BEIECTB,;

* gocnumanue yOeXKIEHHOCTH B TOM, UYTO NPUMEHEHHUE MOJIyYEHHBIX 3HAHUHA U
YMEHUM 10 XHUMHUHU SBJISETCS OOBEKTHUBHOW HEOOXOIUMOCTBIO [UIsi Oe30macHoOu
paboThI C BellecTBAaMHU U MaTepruaiaMu B ObITY U Ha MPOU3BO/ICTBE;

* npoekmuposanue W peaiuzayus BBITYCKHUKAMU OCHOBHOW IIKOJIBI JUYHOU
o0pa30BaTeIbHON TPACKTOPUU: BHIOOP Mpoduiiss 00yueHUs B CTapIIeH IIKOJIe WU
po(hecCHOHATBHOTO 00pa30BaTEIbHOIO YUPEKICHUS;

* o6ladenue  KJIIOYEBBIMU  KOMIETEHUUSMU  (y4eOHO-IIO3HABATEIbHBIMH,
MH(OPMAIMOHHBIMU, IEHHOCTHO-CMBICIIOBBIMUA, KOMMYHUKATUBHBIMH).

3HAYUTEIPHOE MECTO B COJAEpPKAHMM Kypca OTBOAMUTCS XHUMHYECKOMY
skcriepuMenTty. OH mo3BosiseT CcQOpPMHpPOBATH y  y4YalIMXCAd  CIEHUAIbHbIC
npeIMeTHble YMEHHUs padoTaTh ¢ XMMUYECKUMH BEIIECTBAMH, BBIMIOJIHATH MPOCTHIC
XUMUYECKUE OIbIThl, HAYYUTh HX O€30MaCHOMY U 3KOJOTMYECKH TI'PaMOTHOMY
oOpalieHHIo ¢ BEUIECTBAMU B OBITY U Ha MPOU3BOJICTBE.



[TpakTrdeckne pabOTHl CrpyNIHUPOBAHBI B OJOKM — XUMHUYECKHE MPAKTUKYMBI,
KOTOpBIC CIyXaT HE TOJBKO CPEACTBOM 3aKPEIICHUS YMEHUW W HABBIKOB, HO W
KOHTPOJIS KaueCTBa MX C(HOPMHUPOBAHHOCTH.

B kypce 9 kiacca BHavane 00O0OIIAIOTCS 3HAHMS y4alluxcs MO Kypcy 8 Kiacca,
anopeozom kotoporo siBnsiercs: [lepuonmdeckuit 3akoH u [lepuoguueckas cucrema
xumuueckux dnemenToB J[. . MenneneeBa. Kpome Toro, 0000maroTcs: CBEACHUS O
XAMHUYECKAX PEAKIUAX M WX KIacCUPUKAIMKU — 3HAHHUS 00 YCIOBHUSAX, B KOTOPBIX
MPOSIBISIIOTCS ~ XMMHYECKHE CBOWMCTBA BEIIECTB, MW  CHOCO0AaxX  yIpaBIICHUS
XUMHUYECKUMH TPOIlECCaMH. 3aTe€M paccMaTpUBaIOTCA OOIIME CBOWCTBA METAIIOB H
HeMeTauioB. [IpUBOASITCS CBOMCTBA MICTOYHBIX W IMIEIIOYHO3EMEIbHBIX METALIOB H
rajJoreHoB (MPOCTHIX BEIIECTB W COCIWHEHUN TaJOTeHOB) Kak HambOojee SPKUX
MPEICTaBUTENICH STUX KJIACCOB DJIEMEHTOB, M UX CPAaBHUTENbHAS XapaKTepUCcTHKa. B
Kypce MOIpOOHO paccMaTpUBAIOTCA COCTaB, CTPOCHHE, CBOMCTBA, MOJyYeHUE U
MPUMEHEHUE OTACIbHBIX, BAXHBIX B XO3IMCTBEHHOM OTHOIIECHWW BEIIECTB,
00pa30BaHHBIX JIEMEHTaMU 2—3-TO TIEPHOJIOB.

B cBsi3u ¢ mepexo oM OCHOBHOM IIKOJIBI HA TaKyl (OpMY UTOTOBOM aTTECTaIUH,
kak ['MIA, B kypce mpeayCMOTPEHO BpeMs Ha MOATOTOBKY K HEH.

Jlureparypa

Jast yqamuxcs:

1. I'abpuenan, O. C. Xumus. 9 knacc: yueonuk / O. C. 'abpuensn. — M.: JIpoda,
2016.

2. Kontponbubie u mpoBepounbie padboTsl. 9 knacc (aBTopsl O.C. 'abpuensH u
ap.), 2018.

3. Kysueyosa, H.E. Xumus. 9 knacc: 3agaunnk / H.E.Ky3uenosa, A.H. JIéBkuH. —
M.: Benrana-I'pad, 2019.

JIs yuuresis:

1. Tabpuensn, O. C. Xumus. 9 xnace : yueOnuk / O. C. I'aGpuenss. — 2-¢ usm.,
crepeotun. — M. : [Ipoda.

2. Metroanueckoe nocodue. 8-9 knaccel (aBTopsl O.C. ["'abpuensiy, A.B.

Amrykosa).
3. Kuwura mns yuurens. 9 knace (aBropsl O.C. 'a6puensa, U.I'. OctpoymoB).
PaGouas terpaas. 9 knacc (aBTopsl O.C. I'abpuensn, C.A. Cnankos)

&

5. Kontponbabie u mpoBepouHbie padboTsl. 9 kiacc (aBTopsl O.C. I'abpuensH u
Jp.).



4. TIabpuensn, O. C. Xumus. 8 kiacc: yueOuuk / O. C. I'aOpuensn. — M.: Jlpoda,
2016.

5. Kontponbabie 1 ipoBepouHbIe paboThl. 8 kinacc (aBTopsl O.C. ['abpuensH u
ap.), 2017.

6. Mapwanosa, I'.JI. I'padudeckue TUKTAHTHI IO XUMHH: pabodas TeTpaab. 8
kiacc. — M.: BAKO.

6. Kysneyosa, H.E. Xumus. 8knacc: 3agaunuk / H.E.Ky3nernosa, A.H. JIEBkuH. —
M.: Bentana-I'pad.

7. Xumus B TeCTax, 3ajlayax, ynpaxxkHenusx. 8-9 knaccel (aBropsl O.C.
["a6puensu, H.IT. BockoboitHnKkoBa).

8. Terpaap nist 1aGOPATOPHBIX OMBITOB M MPAKTHIECKUX padboT. 9 Kimacc (aBTOPHI
O.C. I'abpuensa, A.B. Amykosa).

9. Xumudueckuit sKcriepuMenT B 1Koste. 9 kiacc (aBtoper O.C. ['abpuensH u ap.).

10.Xumus. 9 xiacc. DNeKTPOHHOE MYJIbTUMEIUHHOE U3TaHNC.

COJAEPKAHUE KYPCA XUMHHU B 9 KJIACCE

Tema 1. O0mias xapakTepucTHKa XUMHYECKHUX 3JIEMEHTOB
U XUMHYECKHUX pPeaKiuii

[lepnognuecknit 3akoH U llepuonnueckas cucrema XuMUUECKHAX demMeHTOB /1. 1.
MeHnneneeBa B CBeTE€ y4e€HMS O CTpPOEHMH aroMa. Mx 3HaueHue. XapaKTEpUCTUKA
AJIEMEHTA T10 €T0 MOJIOXKEHUIO B [Iepuoandeckoit cucreMe XUMUYECKUX 3JIEMEHTOB /.
M. MenneneeBa. CBOWCTBAa OKCHJIOB, KUCJIOT, OCHOBAaHUM W COJIE B CBETE TEOPHUU
DIEKTPOJIMTUYECKOM JTUCCOLUMALMM M IPOLIECCOB  OKHMCIICHUSA-BOCCTAHOBIICHUS.
['eneTnueckue psaabpl METAUIA U HEMETAIIA. XapaKTEPUCTUKA XUMUYECKOTO DJIEMEHTA
10 KMCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COCIMHEHUH.

[lonsiTue O TmMEepexomHbIX JdJIeMEeHTax. AMQOTEpHOCTh. [ eHeTHuecKuit psj
MEepPeXoqHOr0 dJIeMEeHTa. AMQOTEpHbIE OKCHUABI U THUIAPOKCHIBI. XHUMHYECKas
OpraHu3anys NpUpOAbl. XUMHUYECKHE peakuuu. CKOpPOCTh XMMHUYECKOW PEAKIIUH.
Karanuzarops! u kaTanus.

JlaGopaTopHblie onbIThl. 1. [Tonydyenne rupokcuaa MUHKA U UCCIEIOBAHUE €r0
cBoMcTB. 2.  MogenupoBanue  noctpoeHuss — llepuoandeckod  CHCTEMBI
. . Menpeneesa. 3. 3aMmelenue xeie3oM Meau B pactBope cyibdara menu (11). 4.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMHU OT MPUPOABl PEATMPYIOIINX BEIIECTB
Ha TNpPUMEPE B3aUMOAEHCTBHUS KHUCIOT C METAJUIaMH. 5. 3aBUCUMOCTb CKOPOCTH
XAMHUYECKOM PEAKUMU OT KOHIEHTPAllMM pPEarupyrolnux BEIIECTB Ha NIPUMEPE
B3aUMOJCHUCTBUSA IIMHKA C COJITHOM KHCJIOTON pPa3IMYHOM KOHIIEHTpauuu. 6.



3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOW PEaKIUu OT IUIONaAN CONPUKOCHOBEHHUS
pearupyromux BeniecTB. 7. MOAENHPOBAHUE «KUILALIETO CIos». 8. 3aBUCUMOCTH
CKOPOCTHM XHMHUYECKOW PEaKIMU OT TEMIEPATypbl pEarupyrolux BEIIECTB Ha
npumepe B3aumoaeicTBua okcuaa menu (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI
pa3nu4yHOM Temmeparypbl. 9. Pa3noxeHue mnepokcuaa BOIOpPOAA C IMOMOIIBIO
okcuga mapranna (IV). 10. OOHapykeHue Karaja3bl B MUIIEBBIX NpoaykTax. 11.
NurubupoBanre B3auMOJACUCTBUS KUCIOT C METAJUIAaMU YPOTPOITUHOM.

Tema 2. MeTaLJIbI

[Tonoxenne meraiuioB B [lepuoanyeckoit cucreMe XUMUYECKUX 3iaeMeHToB /[l. U.
MenneneeBa. Meramumueckass KpPUCTAJUIMYECKAass peIIETKA W METaUIM4ecKas
XUMHUecKas cBsi3b. O01ue puznueckre cBoicTBa MeTaysioB. CiiaBbl, X CBOICTBA U
3HaUYCHHE. XMMHUYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEINIEH, & TAKKE B CBETE
UX TIOJIOKEHHUSI B DJIEKTPOXMMHYECKOM psiy HampspkeHud MertamwioB. Kopposus
METaJUIOB U crnocoObl 00prObI ¢ Heil. Metamiel B mpupoge. OOume cnocodbl uX
MOJIy4EHHUS.

O0mas XapakTepucTHKA IIEJOYHBIX MeTaJLu10B. Mertamisl B ipupoje. Oduue
cnocoObl ux mnonydeHus. Crtpoenue aromoB. lllemouHble MeTamibl — MPOCTHIE
BellecTBA. BaykHelme coeJuHEHUs MIETOYHbIX METAJIIOB — OKCUIbI, TUAPOKCHUIBI U
coJii (XJIOpHUIbI, KapOOHATHI, CyJb(aTbl, HUTPAThl), UX CBOWCTBA M NPUMEHEHUE B
HapoAHOM Xo3diicTBe. Kanuitable y1oOpeHus.

O0mas xapakTepucTHMKa 3JeMEHTOB TIJaBHOW mnoarpynnsl II rpynmsi
Crpoenune atomoB. ll{erouHO3eMENBHBIE METAIIBI — IPOCTHIE BelleCTBA. BaxkHenmme
COCIMHEHUS UIEIOYHO3EMEIbHBIX METAIOB — OKCHAbL, THUJIPOKCUABI U COJIH
(x7opuasl, KapOOHATHI, HUTPATHI, CylIb(daTsl, PocdaTsl), UX CBOMCTBA U IPUMEHEHUE
B HAPOJIHOM XO35MCTBE.

AmomuHuii. CtpoeHue atoma, pU3NYECKHE M XUMHUUYECKHE CBOMCTBA MPOCTOTO
BelecTBa. CoeMHEHUs aTlOMUHMS — OKCHUJT U TUIPOKCU, MX aM(POTEpHBIA XapakTep.
Baxneimue conu amroMunus. [ [puMeHeHne antoMUHUS U €0 COEINHEHU.

Keaezo. CrpoeHue aroma, (PU3NUECKHE U XUMHUYECKHE CBONCTBAa MPOCTOTO
BemiecTBa. I'enernueckue pansl Fe?* u Fe®'. Baxkneiimue comu skenes3a. 3HaueHHeE
JKeJIe3a U €T0 COCIMHEHUHN 1T MPUPOIBI U HAPOJIHOTO XO3SIMCTBA.

HMeMoncTpamuu. OOpa3ipl MIENOYHBIX M IIEJTOYHO3EMEJbHBIX  METaJIJIOB.
OO6pasupl criaBoB. B3aumojnelcTBHe HATpus, JHUTHUS UM KajdblUs C BOJOMH.
B3auMmopencTBrue HaTpuss U MarHusl ¢ KUCJIOPOJAOM. B3amMoIencTBUE METAILIOB C
Hemetauiami. [lomydyenue ruapokcuaos xenesa (I11) u (III).

JlabopaTopHbie onbiThbl. 12. B3aumonaeicTBue pacTBOPOB KHUCJIOT M COJEH C
Metauiamu. 13. O3HakomiieHWe ¢ pyaamMu xenesa. 14. OxpamrBaHUE ILJIAMEHU



COJISIMH IIENOYHBIX MeTauioB. 15. [lonyyeHune ruipokcua Kajablus U UCCIEIOBAHUE
ero cBoMcTB. 16. [lonyyeHne ruapokcua aJllOMUHUSA U UCCIIEIOBAHUE €r0 CBOMCTB.
17. BzauMopaeicTBHE kenne3a ¢ coJissHOM kucioToil. 18. IlomydyeHue ruipoKCHI0B
xenesa (I1) u (I11) u u3yyeHue ux CBOMCTB.

IIpakTukym 1. CBoiicTBa MEeTAJIJIOB U UX COeIMHEHHUI

l, 2. 9KCHepI/IMeHTaHBHBIC 3aa49U I10 PaCIlIO3HABAHUIO U ITOJIYUYCHHUIO COGI[I/IHGHI/Iﬁ
MCTAJIIIOB.

Tema 3. HemeTaiabl

OO1masi xapakTepUCTUKAa HEMETAJUIOB: MosiokeHue B Ilepmonnueckoid cucreme
xumuueckux anemeHToB JI. WM. MeHneneeBa, OCOOEHHOCTH CTPOCHHUSI aTOMOB,
NEeKTpooTpularebHocTh  (D0) Kak Mepa «HeMeTaluIM4HoCcTH», psanx 0.
Kpucraminueckoe CTpOCHHE HEMETAIUIOB — MPOCTBIX BEIIECTB. AJUIOTPOMNUSI.
Ou3nyecKkne CBOMCTBA HEMETANIOB. OTHOCHUTENBHOCTh MOHSATHM «METALD» U
«HEMETAJID.

Boaopoa. Ilonoxenue Bomopoma B Ilepuognueckord cuUCTEME XUMHUYECKHUX
sanementoB J[. M. MenneneeBa. CtpoeHne artomMa W MOJEKynbl. Duznueckue u
XUMUYECKUE CBOMCTBA BOAOPOAA, €T0 MOIYUYEHUE U IIPUMEHEHUE.

Bopa. Crpoenne Monekynbl. BomoponHas xumuueckas CBsi3b. DU3NUECKHE
CBOMCTBa BOJbl. AHOMAaJMM CBOWMCTB BOJABL. luapoduibHble U ruUAPOodOOHBIE
BelmecTBa. XMMHMYECKHME CBOWCTBA BOABL. KpyroBopor BOABI B HOPUPOJE.
Bomoounctka. Anpanmsi Boabsl. bbiToBhIe  QUIBTpH. MUHEpaTbHBIE  BOJIBI.
JluctunnupoBaHHasl BOJIa, €€ MOJYYEHHUE U TPUMEHEHHUE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoenue atoMoB. IIpocTeie BemecTBa u
OCHOBHBIE COEJJMHEHUS raJOreHoB, UX cBoWcTBa. KpaTkue cBeneHus o xjope, Opome,
dbrope u one. [IpuMeHeHre raJOreHOB U UX COSAMHESHUM B HAPOIHOM XO3SMCTBE.

Cepa. Ctpoenue aroma, ajuIOTPOIUs, CBOMCTBA W TNMPUMEHEHHE POMOMYECKOM
cepbl. Okcuabl cepol (IV) u (VI), ux nonydenue, cBoiictBa U npuMmenenue. CepHas
KHUCJIOTa U €€ COJIM, UX MPUMEHEHNE B HAPOJHOM XO03s1cTBE. [IpON3BOACTBO CEpHOI
KHUCJIOTHI.

A3ot. CTpoeHHEe aTomMa M MOJEKYJbI, CBOMCTBA MPOCTOr0 BENIECTBA. AMMMUAK,
CTPOCHHE, CBOMCTBA, MOJy4yeHHE M NpumeHeHue. Colii aMMOHMS, UX CBOMCTBA H
npumeHenue. Oxcuasl azota (II) m (IV). A3sorHas kwuciora, ee CBOWCTBa H
npuMeHeHue. HutpaTel W HUTpUTH, nOpoljeMa UX  COAepKaHUS B
CEJIbCKOXO3SIIICTBEHHON MPOAYKIHUU. A30THBIE YTOOPEHHUSL.



®ocdop. Ctpoenne aroma, aIOTPONUs, CBOMCTBa Oenoro u kpacHoro ¢ocdopa,
ux npumeHenue. OcHoBHbIe coenuHeHus: okcul docdopa (V) u oprodocdopHas
kuciora, pocdarel. DochopHbie ynoOpeHus.

Yraepoa. Ctpoenne aroma, ajuTOTPOIHs, CBOHCTBa MOAU(DUKAIIHKI, PUMECHCHHUE.
Oxkcugast yriepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThl: KaJIbIUT,
COJ1a, MOTAalll, UX 3HAYECHHUE B IPUPOJIE U KU3HHU YEIIOBEKA.

Kpemumnii. CtpoeHue aroma, KpHUCTAUIMYECKUH KpPEMHHUM, €ro CBOMCTBA U
npumeHenue. Oxcun kpemuus (IV), ero mpuponHbie pazHOBUAHOCTH. CHIIMKATHI
3HauYE€HHE COEIMHEHUWA KpPEMHHUs B JKMBOW M HexuBod mnpupoge. Ilonstue o
CUJIMKATHOW MPOMBIIIICHHOCTH.

HMemoncTpanuu. OOpasipl raJoreHoB — MPOCThIX BellecTB. B3aumopeiicTBue
raJIorTeHOB C HATpHEM, C aJlOMUHHEM. BwiTecHeHHe xjopoMm Opoma uiu iona u3
pacTBOpOB HX coJied. BzaumopeucTsue ceppl C METAUIAMH, BOAOPOAOM H
KUCJIOpOAOM. B3anMojelicTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJbIO.
[Tornomenue yriem pacTBOPEHHBIX BEILIECTB UM ra30B. BoccTaHOBIIEHHE Meau U3 €€
okcuza yriaem. OOpasibl NPUPOIHBIX COSTUHEHUN XJ0pa, cephl, hocdopa, yriepoaa,
kpeMHus. OOpasibl BaXKHEUIIUX JUIsI HAPOJHOTO XO3sCTBa Cyib(haTOB, HUTPATOB,
KapOoHaToB, (pocharoB. OOpa3Lkl cTeKIa, KEPAMHUKH, LIEMEHTA.

JlabopaTopubie onbiTbl. 19. IlomyyeHne u pacno3HaBaHUE BOJOPOJA.
20. UccnenoBanne  TMOBEPXHOCTHOTO  HaTsDkeHWS  Boael. 21.  PactBOpenume
NepMaHTaHaTa Kajaus WM MEHOTO Kynopoca B Boje. 22. ['uaparaius 06€3B0KEHHOTO
cynbara meau (II). 23. Msrorosnenue rumncoporo orneyatka. 24. O3HaKOMIIEHUE C
KOJUIEKIIMEN OBITOBBIX (UIBTPOB. 25. O3HAKOMJICHHME C COCTAaBOM MHUHEPaJIbHOM
BoAbl. 26. KauecTBeHHass peakuus Ha rajioreHua-vuonsl. 27. IlomyueHue wu
pacno3HaBaHue kuciopoga. 28. l'opeHwe cepsl Ha BO3QyXe M B Kuciopoze. 29.
CpoiicTBa pa3zbaBieHHON cepHOU KuCIOThL. 30. M3yueHwme cBOWCTB amMmuaka. 31.
Pacno3naBanue coseld ammoHnusi. 32. CBoiicTBa pa30aBiIeHHON a30THOM KUCIOTHI. 33.
B3anmojieiicTBUEe KOHUEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ Menbro. 34. T'opeHue
dbochopa Ha Bo3ayxe U B kuciopoje. 35. PacnosnaBanue docdaron. 36. ['openue
yriig B kucaopoge. 37. IlonmyyeHne yronbHOM KHCIOTBI U U3y4EHUE €€ CBOMCTB. 38.
[Tepexon kapboHaTOB B ruapokapOoHaThl. 39. Pa3noxeHue rumpokapOoHaTa HATPHSI.
40. ITonydyeHne KpEMHEBOW KUCIIOTHI U U3YUYEHUE €€ CBOMCTB.

IIpakTukym 2. CBONCTBA COeAUHEHN HEMETAJIOB

1. Pemenue skcnepuMeHTaNbHBIX 3amad 1o teme «lloarpynma ramoreHoB».
2. Pemiennie skcnepuMEHTANBHBIX 3amad mo Teme «lloarpymma kucmopomay». 3.
Pemienne skcnepuMeHTalbHbIX 3amad 1o teme «lloarpymma azora». 4. Pemenue
DKCIIEPUMEHTANIBHBIX 3amad 1o Tteme «lloarpynma yriepoma». S. Ilomydenwue,
coOMpaHue U pacrio3HaBaHUE Ta30B.



Tema 4. O0001IeHNe 3HAHUI 110 XMMHUHM 32 KyPC OCHOBHOM IIKOJIbI.
IHoaroroBka K rocygapcrBeHHoi utoropoiu arrecranuu (I'MA)

[lepnognueckuit 3akoH u Ilepuognyeckas cucteMa XMMUYECKUX 31aeMeHToB /[[. 1.
MenpaeneeBa. PU3MYECKUN CMBICT TOPSJIKOBOIO HOMEpa »dJIEMEHTa, HOMEPOB
nepuoAa W TPYNNbl. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB JJIEMEHTOB M UX
COCIMHCHUN B MEpPUOJaX M TpylIlax B CBETE MPEACTABICHUNW O CTPOCHHU aTOMOB
AJIEMEHTOB. 3HAYEHUE MEPUOJUYECKOr0 3aKOHA.

Buapl XvMUYECKMX CBSI3€M M THUIBI KPUCTAIUIMYECKUX PEUIETOK. B3anmMoCBs3b
CTPOEHUSI M CBOMCTB BEIIECTB.

Knaccudpukanys XUMHUYECKHMX peaklIMi IO pa3IuyHbIM MpU3HAKaM (YUCIO0 U
COCTaB pEarupyromux U o0pa3yromuXcsl BEMIECTB; HAJTMYHME TPAHUIBI pazaena ¢as;
TerioBOM 3G(dEKT; U3MEHEHHUE CTENEHEH OKHUCJICHUS aTOMOB; UCIIOIb30BaHUE
KaTajM3aTropa; HampapieHue IMpoTekaHus). CKOpPOCTh XUMHUYECKHX PEaKIUd |
dakToppl, BiusAromme Ha Hee. OOpaTUMOCTh XHMHUYECKHUX PEAKIUHA M CIIOCOOBI
CMEUICHUS XUMHAYECKOTO PABHOBECHS.

[IpocThle M CnOXHBIE BelIeCTBA. MeTaibl 1 HEMeTauibl. ['€eHeTH4YecKue psiabl
MeTalljla, HeMeTallla ¥ MepexoaHoro Metama. OKCUIbl U TUAPOKCHUIbI (OCHOBAHMUS,
KHCJIOTBI, aM(OTEepHBIC THIPOKCUJIBI), coii. VX cocTaB, kimaccudukanus u oOIIHe
XUMHYECKHE

YYEBHO-TEMATUYECKHWH IUIAH
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Pazoen |. O0masi XapaKTepUCTHKA IIpeaMeTHbIE Pe3yJIbTATHI
XMMH4YECKHX 3J1EMEHTOB U 10 | O 1 | oGyuennus.

XHMHYICCKUX pCAKINH Vuanmiics JOIDKEH ymens:

1 | XapakTepucTrKa XUuMHYECKOTO 1 * MICTIONB30BATE IPH
DIIEMEHTA 110 Er0 MONOKEHHIO B XapaKTEPHCTHKE MPEBPAIICHH
Heﬁﬂoﬁﬂqecmﬂ CHCTCMC BELIECTB MTOHATUS: «XUMHUYECKas
AM. Menneneesa PEaKIHsD», «PEAKIIH COSTUHEHHSD),

2 | XapakTepucTHKa XUMHYECKOTO 1




DJIEMEHTA 10 €ro I0J0KECHUIO B
nepuoanueckou cucreme .M.
Menneneena

3 | CBoiicTBa OKCHUIOB, KUCJIOT,
OCHOBaHUH, cojiel B cBete TO/]
4 | 'eHeTHYECKHE PSAIBI METAIIIIOB H
HEMETAJJIOB
5 | Xumudeckas opraHu3arus Bxox
JKUBOM M HEXUBOU IIPUPOJIBI toe
TECTU
poBa
HUC
(«0»
cpes)
6 | Knmaccudukamms XuMuaecKux
PEaKui 10 pa3IunyHbIM
OCHOBAHMSIM
7 | I[lonsiTre o ckopocTu
XUMUYECKOHN peakIuu
8 | KaranuzaTopsl
9 | O0ob1IeHNe U cucTeMaTr3aIus
3HAHWUU 110 TEME
10 | KontponbsHas pabota Ne 1 o

teme: «OO01Ias XxapakTepUCTHKA
XUMHUYECKHUX DJIEMEHTOB U
XAMUYECKUX PEAKIIHIN»

«PEAKIUU PA3IOKEHUSN», «PEAKIUU
00MeHay, «peaKIMK 3aMEIICHUS»,
«peaKIy HeUTpamu3aum,
«9K30TEPMHUYECKUE PEAKITUNY,
«QHJIOTEPMHUYECKHUE PEAKITUNY,
«00paTUMbIE pEaKIUny,
«HEOOpaTHUMbIE PEaKLIUN»,
«OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUNY;

* XapaKTepu30BaTh OOIIHE
XUMHYECKUE CBOWCTBA
aM(OTEPHBIX OKCHIOB U
TUJIPOKCHJIOB;

* IPUBOJIUTH IPUMEPHI PEaKIUi,
HOJITBEPKJAOLIUX XUMHUECKHE
CBOMCTBa aM(OTEPHBIX OKCUIOB U
THJIPOKCHJIOB;

* 1aBaTh XapaKTEPUCTUKY
XUMHUYECKUX PEaKIMN [0 YUCITY U
COCTaBYy MCXOJIHBIX BEIIECTB U
IPOJIYKTOB PEAKIUU; TEMIOBOMY
s dexTy;

* HANPAaBJICHUIO POTEKAHUS
pEaKLUMK; U3MEHEHUIO CTETIEHEU
OKHUCJIEHUS DJIEMEHTOB;
arperaTHOMY COCTOSIHHIO
UCXOJHBIX BEILIECTB; yYaCTHIO
KaTajan3aTopa;

* O0BSICHATH U IPUBOJUTH
IpPUMEPHI BIUSHUS HEKOTOPBIX
bakTopoB (MpUpoa pearupyrommx
BEILECTB, KOHLEHTPALUs BELIECTB,
JaBJIEHUE, TEMIIEPATYpa,
KaTanu3aTrop, MOBEPXHOCTh
CONPUKOCHOBEHHUSI pearupyromnx
BEIIECTB) HA CKOPOCTh
XUMHUYECKUX PEaKIUK;

* Ha0JII0/1aTh U OIUCHIBATD

YPaBHEHUSI PEAKIIUN MEXKITY
BEILIECTBAMH C ITOMOILBIO
€CTECTBEHHOTO (PyCCKOTr0 WU




POJIHOTO) SA3BIKA U SI3bIKA XUMUU;

* IPOBOJIUTH OIIBITHI,
TIOJITBEPIKIAIOIITE XUMUICCKHE
CBOICTBa aM(OTEPHBIX OKCUIOB U
THJIPOKCHUJIOB; 3aBUCUMOCTb
CKOPOCTH XUMHUYECKON PEAKIIH OT
pazMuHbBIX (HaKkTOpoB (MpUpoaa
pearupyromunx BeIIecTs,
KOHIICHTpAIUs BEIIECTB, JaBJICHNUE,
TEeMIepaTypa, KaTaiau3aTop,
TIOBEPXHOCTh CONMMPUKOCHOBEHUS
pearupyrouux BeIecTB).

MeTtanpeameTrHbie
pe3yJbTaTbl 00y4eHus.

Yyammics 10JKEH ymems:

* OIPEACIIATH LIeJIb y4eOHOMI
NEATEIBHOCTH C MTOMOILBIO YUUTEIS
Y CaMOCTOSTEIIbHO, HCKATh
CpEICTBA €€ OCYIIECTBIICHNUS,
paboTas 1o TUIaHy, CBEPSATH CBOU
JEUCTBHUS C LUEJIBIO U MPU
HEO0OXOJIMMOCTHU UCTIPABIISITh
OLIMOKY C MIOMOILBIO YUUTENS U
CaMOCTOSTEIIBHO;

* COCTaBJIATh AaHHOTAIUIO
TEKCTa,

* CO3/1aBaTh MOJIEJH C
BBIJICJICHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA U
IPEICTAaBICHUEM UX B
IPOCTPAHCTBEHHO-TpaduuecKon
WJIM 3HAKOBO-CUMBOJIMYECKON
dopwme;

* ONPENENATh BUBI
kjaccudukanuu (€CTECTBEHHYIO U
UCKYCCTBEHHYIO);

* OCYILECTBIIATH MPAMOE




ACAYKTUBHOC NOKa3aTCJIbCTBO.

Pa3zoen Il. Metaaibl 17 1
11 | ITonoxxeHue METAIOB B 1
MEePUOINYECKON CHCTEME
Menneneesa. O01e
(hu3nyecKre CBOMCTBA METAJLIOB
12 | CinaBel 1
13 | Xumudeckue cBoMcTBa MeTamwioB | 1
Psn akTMHBHOCTH METAJLIOB
14 | Metamisl B Ipupoje, o0Imue 1
CIIOCOOBI MTOTYYEHUSI METAJIOB
15 | OOmue noHATHSI O KOPPO3UU 1
METAJIJIOB
16 | IllenouHbBIC METAIIIBI 1
17 | CoennHeHUS IIETOYHBIX 1
METaJIOB
18 | OOmias xapakTepuCTUKa 1
AJIEMEHTOB TIJIaBHOM MOATPYIIIIBI
II rpymmbr
19 | Baxxueiimme coeIuHECHUS 1
IIEJI0YHO3EMEIBHBIX METAJIOB
20 | AmroMuHUH 1
21 | CoequHeHMS ATFOMUHMS 1
22 | XKeneso, ero ctpocHue, 1
(br3HYeCcKue 1 XUMUUYECKHE
CBOMCTBA
23 | 'enernueckue psajwl xenesa (1) 1
u xene3a (III). Baxueimue comu
xKelesa
24 | Ilpaktuyeckue pabotsr Nel, 2
25 | «Pemenne SKCIEPUMEHTAIBHBIX
3aJ1a4y Ha paclio3HaBaHUE U
MOJIyYEHUE COCAUHEHUMN
METAJIJIOB »
26 | O0OoO1IeHNe U cUCTEMaTH3aIUs 1 Tepm.
3HAHMH 110 TeMe «MeTajuIbl f;ma
27 | KontpoawsHas pabota Ne 2 o 1

IIpenmeTHbIe pe3yabTaThl
00y4eHus.

Yyammiics T0IKEH ymems:

* HCMOJB30BATh MPU
XapaKTEPUCTUKE METAIIIOB U UX
COCTMHECHUM TTOHSATHUS: «METaJUIBD,
«pAIl aKTUBHOCTH METAJIJIOBY,
«IIETOYHBIC METAILIBIY,
«ILIETTIOYHO3EMEIIbHBIE METAIIIbIY,
UCIIOJIb30BaTh UX MPHU
XapaKTEPUCTHKE METAIIOB;

* 1aBaTh XapaKTEPUCTUKY
XUMHUYECKUX DJIEMEHTOB-METAJIOB
(1IETTOYHBIX METAJUIOB, MarHus,
KaJIbLIMs, aJTIOMUHMS, JKeJIe3a) o
UX NoJ0XeHuto B [lepuognueckon
CHUCTEME XMMHUECKHX 3JIEMEHTOB
1. 1. MenneneeBa (XUMHYECKUI
3HAK, OPSIKOBBIA HOMEDP, IEPHO/I,
rpyIna, IoArpyIna,
OTHOCUTEJIbHAsI aTOMHAs Macca,
CTpOEHHUE aToma (3apsij spa,
YHUCJIO TPOTOHOB U HEUTPOHOB B
s1ipe, 00IIIee YHUCIIO PIEKTPOHOB,
pacrnpeesieHrue AIEKTPOHOB 1O
AIIEKTPOHHBIM CJIOSIM), TPOCTOE
BEIECTBO, (OpMyJia, Ha3BaHUE U
THII BBICIIIETO OKCHUA U
TUAPOKCUTIA);

* Ha3bIBaTh COCTUHECHHSI
METaJJIOB U COCTABJISITh UX
(opMyJIBI 110 HA3BAHUIO;

* XapaKTepU30BaTh CTPOCHHUE,
o0111e PU3NIECKUe U XUMUUECKHE
CBOMCTBA MPOCTHIX BELIECTB-
METaJIOB;




Teme «MeTallibl)

* O0BSCHATDH 3aBUCHMOCTD
CBOMCTB (WJIM MpeJICKa3bIBaTh
CBOMCTBA) XUMHUYECKUX
3JIEMEHTOB-METAIJIOB (paguyc,
METAJIJINYECKUE CBOMCTBA
3JIEMEHTOB, OKUCIUTEIIHHO-
BOCCTaHOBUTEIBLHBIC CBOMCTBA
3JIEMEHTOB) U 00pa3yeMbIX UMHU
COEIMHEHUN (KUCIIOTHO-OCHOBHBIC
CBOMCTBA BBICIIUX OKCHJIOB U
TUJIPOKCUIOB, OKUCIUTEIBHO-
BOCCTAHOBHUTEIbHBIC CBOMCTBA) OT
noJjioxkenus B [lepuonnueckon
CHCTEME XUMHUYECKHX AJIEMEHTOB
. 1. Menpeneena;

* OIMKCBIBAThH OOIIIHE
XHMHUYECKUE CBOMCTBA METAJLIOB C
ITOMOIIIBIO €CTECTBEHHOTO
(PyCCKOTO MU POJTHOTO) S3bIKA U
SI3pIKA XUMHUH;

* COCTaBJISITh MOJICKYJISIPHBIC
YPaBHEHUSI peaKIuu,
XapaKTePU3YyIOIIUX XUMUYECKUE
CBOMCTBA METAJIOB U UX
COCJIMHECHMH, a TaKXKE
AJIEKTPOHHBIE YPABHECHUS
MPOIIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS,

* YpaBHEHUS
AIEKTPOJUTHIECKON TUCCOLINAINY;
MOJICKYJISIPHBIE, TTOJTHBIE U
COKpaIlleHHbIC HOHHBIE YPaBHEHUS
peakuii ¢ yaacTUEM
3JIEKTPOJIUTOB;

* YCTaHABJIUBATH IPUUYUHHO-
CJIEICTBEHHBIE CBSI3H MEXITY
CTPOCHUEM aTOMa, XUMUYECKOU
CBSI3bIO, TUTIOM KPUCTAJLITHYECKOM




pEeLIEeTKN METAIOB U UX
COCIMHCHUM, NX OOIIMMH
(bU3UIECKUMU U XUMUYECKUMU
CBOMCTBaAMU;

* OIMCHIBATH XUMHYCCKHE
CBOMCTBA IIEJIOYHBIX U
IIE€JI0YHO3EMEIIbHBIX METAJIJIOB, a
TaK)Xe ATIOMHHUS U JKeJie3a U UX
COC€IUHEHUH C IIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOIO WU
POJHOTO) SI3bIKA U SI3bIKA XUMUU;

* BBINOJIHATE, HA0IIOIATh U
OIMCHIBATH XUMHYCCKHUI
AKCIIEPUMEHT [0 PacClO3HABAHUIO
Ba)KHEHIIINX KaTHOHOB METAJIJIOB,
TUJIPOKCUINOHOB;

* HKCIIEPUMEHTAJILHO
HCCIICI0BATh CBOMCTBA METAJIOB U
WX COCMHECHUH, PEIIaTh
AKCIIEPUMEHTAJIbHBIC 3aa4H 110
TeMe «MeTalIbl»;

* OIMCHIBATH XUMHYCCKHI
AKCIIEPUMEHT C MOMOIIIBIO
€CTECTBEHHOTO (PyCCKOTr0 WU
POZHOTIO) SI3bIKA U A3bIKa XUMUH;

* IPOBOJUTH PACUETHI O
XUMUYECKUM (hopmyiaM u
YPaBHEHUSIM PEAKIU,
MPOTEKAIOIIUX C Y4aCTUEM
METaJIJIOB M UX COCAUHCHUM.

MeTtanpeameTHbie
pe3yJabTarbl 00yYeHus.

Yyamuics T0IKEH ymems.

* paboTaTh 1O COCTABICHHOMY
IUIaHy, UCIIOJIb3YsI HAPAY C
OCHOBHBIMH U JJOTIOJTHUTEbHbBIE
cpeacTBa (CIPaBOYHYIO




JUTEPATYPY, CIOKHBIE MPUOOPHI,
cpeactea UKT);

* C IOMOIIBIO YUUTENSI OTOUPATh
JUISl petieHusl y4eOHBIX 3a/1a4
HEO0OXOIUMBIE CIOBapH,
SHUUKIIONEANH, CIIPABOYHUKH,
AJIEKTPOHHBIE JUCKH;

* COIOCTABJIATh U OTOUPATH
UH(OPMAIUIO, TOJYYCHHYIO U3
Pa3IMYHBIX UCTOYHUKOB (CIOBapH,
SHUMKJIONEANH, CIPABOYHUKH,
AJIIEKTPOHHBIE TUCKH, CETh
Nurepuer);

* IPEJCTABIATh HH()OPMALUIO B
BU/JI€ TAOJUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C
npuMenenuneM cpeacts UKT;

* 0pOpMJIATH CBOU MBICIIH B
YCTHOM ¥ TMCBMEHHOM PEYH C
Y4€TOM CBOUX YUEOHBIX U
YKU3HECHHBIX PEUYEBBIX CUTyallul, B
TOM YHCJIE C IPUMEHEHUEM
cpenctB UKT;

* COCTaBJISATh PELEH3UIO Ha
TEKCT;

* OCYILECTBIIATH
JOKA3aTeJIbCTBO OT MPOTUBHOTO.

Ilpakmuxym:

IIpenmeTHbIe pe3yabTaThl
00y4eHus.

Yyamuics T0IKEH ymems:

* oOpatarbes ¢ 1a00paTOPHBIM
000pynOBaHUEM U
HarpeBaTeJIbHBIMU TPHOOpaMu B
COOTBETCTBHUH C MPABUIIAMU
TEXHUKHN 0€30IMacCHOCTH;

* HaOJIrIOIATh 32 CBOMCTBAMU




METAJIJIOB U UX COCAMHEHUN U
SIBJICHUSIMU, TIPOUCXOSIIUMHU C
HUMU;

* ONUCHIBATh XUMHUECKUN
AKCIIEPUMEHT C TIOMOIIIBIO
€CTECTBEHHOT'O (PYCCKOIO WU
POJIHOTO) SI3bIKA U SI3bIKA XMMUU;

* JIeJIaTh BBIBOJIBI 110
pe3yabTaTaM MpOBeIEHHOIO
AKCIIEPUMEHTA.

MetanpeameTHbie
pe3yJabTarbl 00y4eHusl.

Yuammiics T0IKEH ymems
OTIPENICIISTh, UCXO/I U3 yUeOHOU
3aJ1a4i, HEOOXOIUMOCTD
HCIIOJIBE30BaHUs HAOIIOAEHHUS WA
AKCIIEPUMEHTA.

Pazoen 11l. Hemerasuibl 27
28 | OOmas xapakTepUCTUKA 1
HEMETAJIJIOB.
29 | O6ue XuMHUYeCKHe CBOMCTBA 1
HemeTaoB. Hemerase! B
MIPUPOJIE U CIIOCOOBI X
MOJTyYCHUS
30 | Bomopon. Bona 1
31 |Tlamorensr 1
32 | CoenrHEHUS TaIOTEHOB 1
33 | Kucnopon 1
34 | Cepa 1
35 | CoenrHEHMS CEpPhI 1
36 | CepHas kucjoTa Kak nekTponmut | 1
U €€ COJIH.
37 | CepHast KHCJIOTa KaK OKHCIUTENb. | 1
ITonmyyeHnue u npuMeHeHne
CEPHOM KHUCIIOTHI
38 | Azot 1

IIpenmeTHbIe pe3yabTaThl
00y4eHus.

Ydaamuiicst 10JKEH yMems:

* UCIIOJIB30BATh NIPH
XapaKTEPUCTUKE METAJJIOB U UX
COCJIMHECHUH ITOHITHS:
«HEMETAIUIbD), «TAJIOT€HBD,
«QJUTOTPOIIHBIE BUAOU3MEHEHUS»,
<GKECTKOCTH BOJIBI», «BPEMEHHAs
KECTKOCTb BOABD), KIIOCTOSIHHAS
KECTKOCTh BOJBD», «00IIas
KECTKOCTb BOJBI»;

* 1aBaTh XapaKTEPUCTUKY
XUMHAYECKUX IIIEMEHTOB-
HEMeTasuIoB (BOAOPO/Ia, TAJIOT€HOB,
KHUCIIOpOa, cephl, a3ota, hocdopa,
yriiepoaa, KpeEMHHUS) 10 UX
10J10keHut0 B [lepuoguueckon
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Amvmvunak. Conmn aMMOHHUSA

40 | Conu aMMOHUS

41 | KucnopoJHble COeTMHEHUS
azoTta. A30THasi KUCIIOTa U €e
coJIn

42 | A30THas KUCJIOTa KaKk
OKHUCIIUTEIIb, €€ MOTyYCHUE

43 | docdop u ero coenMHCHUS

44 | Yraepon

45 | KucinopoJiHble COeTMHEHUS
yriaepoja

46 | YroabpHas KUCIIOTa U €€ COJIH.
XKecTkocTh BOJIBI M CLIOCOOKI €€
YCTpaHCHUS

47 | KpemHuuii

48 | CoequHeHUs: KpEMHUS

49 | CunukaTtHasi IPOMBIILIEHHOCTh

50 | IIpaktuueckas pabora Ne 3
Pemenue sxcriepuMeHTaIbHBIX
3ama4 o teme «Iloarpymnma
TaJIOTCHOBY

51 | IlpaxTuueckas pabora Ne 4
Pemenue sxcriepuMeHTaIbHBIX
3amad o teme «Iloarpymnma
KHUCJIOpOaay

52 | Ilpaktuueckas padbora Ne 5
«Ilonyuenue, cobupanue u
pacro3HaBaHKE ra30By»

53 | Pemenue 3agau. O0oO01eHne u
CHUCTEMaTH3aIMsl 3HAHUH 110 TEME
«Hewmeramb»

54 | KontpoasHas pabota Ne 3
«HemeTamibn

CHUCTEME XUMHUYECKHUX 3JIEMEHTOB
1. 1. MenneneeBa (XuMHYECKUN
3HaK, MOPSAAKOBBIM HOMED, ITEPUOT,
rpyImna, noJrpyrra,
OTHOCHUTEJIbHASI aTOMHAs Macca,
cTpoeHue aToma (3apsj sapa,
YUCJIO MPOTOHOB U HEUTPOHOB B
s7Ipe, 00IIee YUCIIO AIEKTPOHOB,
pacrpeeneHue 3JIeKTPOHOB 10
AJIEKTPOHHBIM CJI0SIM), IIPOCTOE
BEIIECTBO, (JOpMyJia, Ha3BaHUE U
THII BBICILIETO OKCHJIA U
ruipokcusia, hopMmysa v XapakTep
JIETY4Ero BOJOPOTHOTO
COCMHEHUS ),

* Ha3bIBaTh COCIMHEHUS
HEMETAJUIOB U COCTABIIATh UX
dbopMyJibl IO HA3BAHUIO;

* XapaKTEpU30BaTh CTPOCHHUE,
o01Me PU3NIEeCKue U XUMUUECKHE
CBOICTBA MIPOCTHIX BEILIECTB-
HEMETAILIOB;

* O0BSACHSATH 3aBUCUMOCTD
CBOMCTB (WJIH MpECKa3bIBATh
CBOMCTBA) XUMHUYECKUX
9JIEMEHTOB-HEMETAJIJIOB (paJnyc,
HEMETAJIMYECKNE CBOMCTBA
3JIEMEHTOB, OKUCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMH
COCTMHEHU (KHCIIOTHO-OCHOBHBIE
CBOMCTBA BBICHIUX OKCUJIOB U
TUIPOKCUIOB, JIETYUUX
BOJIOPOJIHBIX COEIUHEHUM,
OKHUCIIUTEIIHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA) OT
nonoxxeHus B Ilepuonnueckon
CHUCTEME XUMUYECKHUX 3JIEMEHTOB
. 1. Menpeneena;




* OIKCHIBATH 00IIKE
XMMHUYECKUE CBOMCTBA HEMETAJJIOB
C IOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMMUH;

* COCTaBJISITh MOJIEKYJISIPHBIE
YPaBHEHUSI pEaKIIUK,
XapaKTEepU3yIOIIUX XUMUYECKUE
CBOMCTBAa HEMETAJJIOB U UX
COCIUHEHMH, a TaK¥KE
AJIEKTPOHHBIE YPAaBHEHUS
MPOIIECCOB OKUCIICHMUSI-
BOCCTAHOBJICHUS;

* YpaBHEHUS
AIEKTPOIUTUYECKON TUCCOLUALINY;
MOJIEKYJISIPHBIE, TIOJTHBIE U
COKpaIllEHHbIC HMOHHBIE YPABHEHUS
peaKkuuii ¢ y4acTuEM
AJIEKTPOJIUTOB;

* YCTaHABJIUBATh IPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY
CTPOCHUEM aTOMa, XUMUYECKOM
CBSI3bI0, TUTIOM KPUCTAJLTUYECKOM
pELIETKN HEMETAIIJIOB U UX
COCJIMHEHUM, NX OOIIIMMH
bU3UYECKUMU U XUMUYECKUMU
CBOMCTBaMU; OIMChIBATh
XMMHUYECKUE CBOMCTBA BOJAOPOA,
rajoreHoB, KUCIOpOa, CEPHI,
aszora, pocdopa, rpadura, anmasa,
KPEMHHS U UX COCIMHEHUH C
MIOMOIIbIO €CTECTBEHHOTO
(PyCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMHUH;

* OMKCBIBAThH CIIOCOOBI
YCTPaHEHUS KECTKOCTHU BOJbI U
BBITIOJTHSITH COOTBETCTBYIOIIUN UM
XMMHUYECKUU SKCIIEPUMEHT;

* BBITIOJIHSATH, HAOIIOIATh U
OTNHUCHIBATh XUMHUUECKU




AKCIIEPUMEHT IO PacliO3HaBaHUIO
MOHOB BOJIOPOJIa U aMMOHHUS,
cynbdar-, kKapOoHaT-, CUIUKAT-,
docdar-, xnopua-, 6poMu-,
MOJUI-UOHOB;

* SKCIIEPUMEHTAIBHO
UCCIIEI0OBATh CBOMCTBA METAIIOB U
UX COCUHEHUH, pelaTh
AKCIIEPUMEHTAJIbHBIC 3aa4H 10
teMe «HeMeTamb»;

* OINKCHIBATh XUMUYECKUN
AKCIEPUMEHT C MOMOUIBIO
€CTECTBEHHOTO (PYCCKOTO MU
POAHOTO) SI3bIKA U SI3bIKA XUMUU;

* IPOBOJIUTH PACUYETHI MO
XUMHUYECKUM (hopmyiiaM U
YPaBHEHUSIM PEAKIU,
MPOTEKAIOIINX C YYACTUEM
HEMETAIJIOB U UX COCIMHEHHUI.

MeTtanpeameTrHbie
pe3yJbTaTbl 00y4eHus.

Yuammiics T0IKEH ymems:

* OPraHU30BBIBATH yueOHOE
B3aMMOJICHCTBUE B IPYIIIIE
(pactpenensars poiu,
JIOTOBAPUBATHCA JIPYT C IPYTOM U
T. 1.);

* IpeBUIETH (IPOTHO3UPOBATH)
MOCJIEACTBUS KOJIJIEKTUBHBIX
peLICHUN;

* IOHUMATh MPUIUHBI CBOETO
HEyCIeXxa U HaXOJIUTh CIIOCOObI
BBIXOJIa U3 OTOW CUTYallUU;

* B IMAJIOTE C YUUTEIIEM
YUUTHCS BRIPAOATHIBATh KPUTEPUH
OIIEHKH U OTPEJIEATh CTETICHb
YCHEUIHOCTHU BBITIOJHEHUS CBOEH
paboThI U PabOTHI BCEX, UCXOS U3
UMEIOITUXCSl KPUTEPHUEB,




COBEpIICHCTBOBATh KPUTEPUHU
OLICHKH U TOJIb30BAThCA UMU B
XO/JI€ OLIEHKU U CAaMOOIICHKH;

* OTCTaWBaTh CBOIO TOUKY
3peHusi, apryMEHTHUpYH €e;

* IOATBEPKAATh apTyMEHTHI
¢dakramu;

* KPUTUIHO OTHOCHUTHCS K
CBOEMY MHEHHIO;

* CIIyIIATh IPYTUX, TBITATHCS
IPUHUMATH APYTYIO TOUKY 3PCHHUS,
OBITH TOTOBBIM U3MEHHTH CBOIO
TOUYKY 3pEHUSI;

* COCTaBJIATh pedepar mno
omnpezaeneHHon hopme;

* OCYIIECTBIIATh KOCBEHHOE
pa3aenuTeNbHOE T0Ka3aTeIbCTBO.

Ilpakmuxym
IIpeagMeTHbIe pe3yabTaThl
00y4eHus.

Yuammiics T0IKEH ymems:

* oOpatatbes ¢ 1a00paTOPHBIM
000pyIOBaHUEM U
HarpeBaTeIbHBIMU TPHOOpaMu B
COOTBETCTBHH C IMPABHIIAMHA
TEXHUKHN 0€30IMacHOCTH;

* Ha0JIIOJIaTh 3a CBOMCTBAMU
HEMETAJVIOB U MX COCJIMHCHUH U
SIBJICHUSIMH, TIPOUCXOASAIIUMU C
HHUMU;

* OIIUCBHIBATH XUMHUYECKUI
AKCIIEPUMEHT C TTOMOIIIBIO
€CTECTBEHHOTO (PyCCKOTr0 WU
POJIHOTO) S3bIKA U SI3bIKA XHUMHH,

* 7ienaTh BBIBOJGI 110
pe3ynbTaTaM MpoBEICHHOTO
AKCIICPUMEHTA.

MertanpeamerHbie
pe3yJIbTaThl 00y4YeHHsl.




Y4uamuiics 10JKEH ymemb
OTPEICIISITh, UCXO/Is U3 yUeOHOU
3aJ1a4i, HEOOXOIMMOCTD
HCIIOJIb30BaHUs HAOIIOACHUS UIIN
AKCIIEpUMEHTA.

Pazoen IV. IIpoexkTHasi 1eITEJIBHOCTh | 5
55 | YrieBogopoasl 1
56 | Kucnopoaconepxaiue 1
OpraHUYeCcKUEe COCTUHECHHUS
57 | KapOoHOBbIE KUCTIOTHI U KUPHI 1
58 | AzoTcoaeprKaliie OpraHuIecKue 1
COEMHEHUS
59 | OGo061IeHNE 3HaHUH IO TEME.
KoHntposnbHas paborta
Pazoen V. O000111eHUE 3HAHUT 110 9
XHMHH 32 KypC OCHOBHOM IIKOJIBI.
IHoaroroska k 'NA
60 | [lepumoanueckuii 3aKOH 1
u [lepnognueckas cucrema
J1. 1. MeHpeneeBa B CBETE
TEOPUU CTPOECHUS
aToma
61 | Buabl XUMHYECKHUX CBSI3CH H 1
TUTBI KPUTAUTUYECKUX PEIIETOK.
B3anmocBs3b cTpoeHus n
CBOWCTB BELIECTB.
62 | Kimaccudukanus XuMU4ecKux 1
pPEaKUHM 110 pa3JINYHbIM
npu3Hakam. CKOpocTh
XUMHYECKUX pEeaKIUN
63 | ucconmarus 3JICKTPOIUTOB B 1
BOJIHBIX pacTBopax. oHHbIE
YPaBHEHHUSI peaKUn
64 | OKHUCITHTEIBHO- 1
BOCCTAHOBUTEJIbHBIC PEAKIIUU
65 | Kimaccudukanus u cBolicTBa 1

HCOPraHN4CCKHX BCIIICCTB
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HToroBast KOHTpoOJIbHAs paboTa
3a Kypc OCHOBHOM IIKOJIBI

67

AHaIu3 UTOTOBOM KOHTPOJBLHOU
paboThl. XUMUYECKOE
3arpsA3HEHHE OKPYKAIOIIEH
CpeAbl U €r0 MOCIIEICTBUS.
3ammTa IpoeKTOB

68

[TonBenenue UTOroB
poJieJIaHHON paboThI 3a 8—9
KJIACChI

HTOIO:

68
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