[POCBELEHUE POCCUACKON ®OEJIEPALIMA
MHUHHUCTEPCTBO OBPA3OBAHUS PECITYBJIMKM MOPIIOBUA
APJIATOBCKMI MYHHULIMITAJIbHBIM PAMOH

MBOY «UYKAJIbCKAS OOLL»

y !'?ﬂ.‘z‘” 2
Fa ¢ 5%
& ‘ l039
PaceMoTpeHo Sr’%nepmneﬂo
Ha 3acelaHuH nejacoBeTa Q’,U,ﬂpel{m 7uﬂconm

7

Nelot« /»_ 09 2023r.

: .:;:--/:Jlormmmxa T.H./

%lgm\aa No'™ /T« /» 09 2023r.
N

Pabouyast nporpamma
y4eOHOTO Kypca «XUMHU»
U1 ydammxes 9 kiacca

CocraBurens: Ky3pmuna JILA.
yuuTesb OMOJOruA U XUMHH




IlosicHUTEeIbHAA 3aAMMUCKA

Pabouas nporpamma yueGHOro Kypca « XuMus» Juist 9 Kilacca cocTaBieHa Ha OCHOBE
CJIEYIOLUX JOKYMEHTOB:

1. 3axon P® «O06 o6pazoBanum» Ne 3266-1 @3 ot 10.07.1992 r. ¢ nocnenyroummu
U3MCHCHHSIMH.

2. ®enepaibHbI KOMIIOHEHT TOCYAapCTBEHHOTO CTaHAapTa OCHOBHOT'O OOIIET0
oOpazoBanus Ha 6a30BoM ypoBHe (rpukaz MOP® ot 05.03.2004 r. Ne 1089).

3. IlpumepHas mporpamma OCHOBHOTO OOIIIETO 0Opa30BaHuUs MO XUMHUH
nomymieHHas JlemapraMeHTOM 00pa3oBaTEIbHBIX IPOTPAMM U CTaHIAPTOB
obmrero odpazoanuss MOPO®.

4. TIporpamma kypca xumuu s 8-11 kimaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit..Mocksa. [[poda .2009. Astop: I"'abpuensu O.C.

5. ®enepasibHBIN NIEpeUeHb yUYCOHUKOB, PEKOMCHIOBAaHHBIN (JOITYIIICHHBIH )
MuHuCTEpCTBOM 00pa3oBaHus U Hayku P® K MCMOIb30BaHUIO B
o0Opa3oBaTeIbpHOM Mpoliecce B 0011e00pa3oBaTeNbHbIX YUpexaeHus x Ha 2023-
2024 yuebnsIii oy (mpuka3 MunuctepcrBa O6pa3zoBanus U Hayku Poccuiickoit
®enepanyu oT 24.01.2010 Ne 2080).

1.ean kypca

®0CBOEHHE BAKHEUIIUX 3HAHUH 00 OCHOBHBIX TOHATHSX W 3aKOHAX XUMMH,
XUMHYECKOM CUMBOJIMKE;

e0BJIa/IeHHEe YMECHUSIMHU HAOJIOaTh XUMUUYECKHUE SBJICHUS, TPOBOIUTH XUMHYECKUHN
HKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XHMHUYECKUX (OPMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIU;

epa3BUTHE IT03HABATEIHHBIX HMHTEPECOB M HWHTEIIEKTYaJbHBIX CIIOCOOHOCTEH B
mpolecce MPOBEICHUS XUMHUYECKOTO 3KCIEPUMEHTa, CaMOCTOSITEIBHOTO MPHUOOPETEHUS
3HAaHUN B COOTBETCTBUU C BOBHUKAIOIIUMU KU3HEHHBIMU MTOTPEOHOCTIMU;

®BOCIIMTAHWE OTHOIICHUS K XUMUM KaKk K OJHOMY H3 (yHIaMEHTAIBHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOIIEUETIOBEUECKOM KYIbTYPHI;

eIpMMEHEeHHEe TOJYUCHHbIX 3HAHUW U YMEHMI Ajisi 0€30MacHOIO HKCMOJIb30BaHUS
BEILIECTB U MaTepHalOB B OBITY, CEIbCKOM XO3SICTBE M HAa MPOU3BOACTBE, PELICHUS
MPAKTUYECKUX 3a/1a4 B IOBCEIHEBHOM XW3HU, MPEAYIPEKICHUS SBICHUN, HAHOCSIIIUX
BpE/l 300POBBIO YEJIOBEKA U OKPYKAIOUIEH Cpelie

2.00mas xapakTepucTUKa yueOHOr 0 npeaMera

OcoOeHHOCTH cofepKaHus 00yUeHHUSI XUMUH B OCHOBHOM IIIKOJIE 00YCIIOBIICHBI
crienuUKOM XMMHUHU KaK HAyKH M TTOCTABJICHHBIMHU 3a/1adamMu. OCHOBHBIMH MPOOJIeMaMu



XUMUU ABJISIIOTCS. U3YYEHNE COCTAaBA U CTPOCHHUSI BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT
CTPOEHMS], IOJIyYEHUE BEIIECTB C 3aIaHHBIMU CBOMCTBAMM, HCCIEIOBAHUE
3aKOHOMEPHOCTEN XMMUYECKUX PEAKLMI U ITyTEN YIPABICHUS UMH B LEIAX NOJTYYEHUS
BEILIECTB, MATEPUAJIOB, SJHEPTrUU. [[03TOMY B MPUMEpPHOHN IPOrpaMMe O XUMHUHU HAIIUTH
OTpPa)KEHHE OCHOBHBIE COJECPKATEIBHBIE JIMHUU:

* BEIIECTBO — 3HAHUS O COCTABE U CTPOCHUHU BEIIECTB, UX BAXHEUITNX (DU3UUECKUX U
XUMHYECKHX CBOMCTBAX, OMOJOrMYCCKOM JACHCTBHH;

* XUMHWYCCKaAs pCaKnAd — 3HAHUSA 00 YCIIOBHUAX, B KOTOPBIX IPOABIAIOTCA XUMHWYCCKUC
CBOMCTBA BCIICCTB, crocobax YHOPABJICHUSA XUMHUYCCKUMHU IIPOLICCCaAMU,

* IPUMEHEHNE BEIIECTB — 3HAHMS U ONBIT MPAKTHYECKOM AEATEIbHOCTHU C BEIIECTBAMH,
KOTOpBIE HaOO0JIee YAaCTO YNOTPEOISIOTCA B MOBCETHEBHON HKU3HU, ITUPOKO
UCITOJIB3YIOTCS B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO35IMCTBE, HA TPAHCIIOPTE;

* SI3bIK XUMHUM — CUCTEMA BAKHEUILINX MOHATUA XUMHUHU U TEPMUHOB, B KOTOPBIX OHU
OIMCHIBAIOTCS, HOMEHKJIATYpa HEOPTraHMUECKUX BEIIECTB, T. €. X HA3BaHU (B TOM YHUCIIE
U TPUBHUAJIbHBIE ), XUMUYECKUE (POPMYIIBI M ypaBHEHUS, a TAKXKE IIPaBUIIa epeBoa
MH(POpPMAIUH C €CTECTBEHHOI'O 513bIKa HA SI3bIK XUMHUU U OOPATHO.

[TocKONbKY OCHOBHBIE COJEPKATENBHBIE JIMHUU ITKOJIBHOTO Kypca XUMHUU TECHO
NEPEIUIETEHBI, B IPUMEPHOI IIpOorpaMMe coAepKaHue MPEeACTABICHO HE MO JIMHUSM, a IO
paznenam: « OCHOBHBIE IOHSTUSL XUMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX
npeacTaBieHuil )», «llepruoanueckuil 3aK0H U IEPUOAUYECKas CUCTEMAa XUMUYECKUX
anemenToB JI. . MenneneeBa. CTpoeHue BemiecTBay, «MHOT00Opa3ne XuMHUECKUX
peakuuii», «MHoroobpasue BemiecTB».B comepxanuu kypca 9 kiacca BHayaie
0000IIIEHHO PACKPBITHI CBEICHUSI O CBOMCTBAX KJIACCOB BEIIECTB — METAIIJIOB U
HEMETAJIOB, a 3aTeM MOJAPOOHO OCBEIICHBI CBOMCTBA MICTIOYHBIX U IIETOYHO3EMENbHBIX
METAJUIOB U TAJIOTeHOB. Hapsiny ¢ 3THM B Kypce pacKpbIBarOTCS TAKXKE U CBOMCTBA
OTJZIEJIbHBIX BayKHBIX B HAPOJIHOXO3AMCTBEHHOM OTHOIIEHUU BEIIECTB. 3aKaHUYMBAECTCS
KypC KPaTKUM 3HAKOMCTBOM C OPTaHMYECKUMU COCIMHEHUSMH, B OCHOBE 0TOOpa KOTOPHIX
JICKUT UJIeSl TEHETUYECKOTO Pa3BUTHSI OPTaHUYECKUX BEIIECTB OT YIVIEBOAOPOJIOB J10
ouomnonmepoB ( OETKOB U YTIIEBOJIOB).

3.MecT0 Kypca XuMHUM B 0a3UCHOM Y4eOHOM ILJIaHE

CornacHo aeictByromemy 6azucaomy wiany MBOVY «Uykansckas OOLL» pabGouast
mporpamMma y4eOHoro Kypca «Xumus» i 9 kinacca mpeaycMaTpruBaeT 00ydeHue XUMUHU
B 00beMe 68 yacoB:2 yaca B HEJEIIO.

4. CpaBHuTeJbHas TA0JMIA YaCOB B IPUMEPHOU U padoueil mporpamMmme:



KonunyecTtBo 4acoB B
KonunyectBo 4yacos B

Pasgen NPMMepPHOM .
paboyeit nporpamme
nporpamme
Tema 1. 6 11

OO6m1as xapakTepUCTUKa XUMUYECKUX
AJIEMEHTOB U XUMUYECKUX PEAKIIUH.

Tema 2. 15 12

Merasbl

[Tpaktrkym Ne 1 cBoiiCTBa METAIIJIOB U UX 3 3

COCJIMHEHUM

Tewma 3. 23 21

Hewmeramib

[TpakTtukym Ne 2 cBOICTBa HEMETAIIJIOB U 3 3

UX COCIUHCHUU

Tema 4.0Oprannyeckue COeTMHEHUS. 10 11
8 8

Tema 5. [loBTOpeHue.

B pabouyro nporpammy BHeceHbI M3MeHeHus: TemMa Nel yBenmuueHa Ha 5 4acoB , pasjen
«Metab» cokpamiéH Ha 3yaca, pasnen «Hemeramnsl» cokpaméH Ha2 4daca, pasjel
»Opranndyeckre CoeIMHEHUs» yBeIUYeH Ha 1 Jac.

5.Pe3yabTaThl 0CBOEHMS Kypca:

B nuuyHocTHOM HarIpaBJICHUMN.

1) B IEHHOCTHO-OPHUEHTAIIMOHHOH c(hepe — YyBCTBO FOPIOCTHU 32 POCCUICKYIO
XUMUYECKYIO HAYKY, TYMaHU3M, OTHOIIEHUE K TPYY, LIEJIEYCTPEMIICHHOCTb;

2) B Tpy10BO#1 chepe — TOTOBHOCTh K OCOZHAHHOMY BBIOODPY JaibHEHIIEH
o0pa3oBaTeIbHON TPACKTOPHH;

3) B Mo3HaBaTENbHON (KOTHUTUBHOM, HHTEIUICKTYaJIbHOM ) chepe — yMEHHE YIPaBIsATh
CBOEH MO3HABATEIILHOMN AEATENBHOCTBIO.

B MCTAIPEAMCTHOM HAIIPABJICHUU.

1) HUCIIOJIB30BAHHUC YMCHI/Iﬁ M HAaBBIKOB Pa3JIMYHbIX BUIOB MMO03HABATEIILHOM ACATCIIBHOCTH,




IMPUMCHCHUC OCHOBHBIX METOAOB ITO3HAHHWA (CI/ICTGMHO-I/IH(i)OpMaI_[I/IOHHIJﬁ aHaJInu3,
MOI[GJ'H/IpOBaHI/IC) AJI1 U3YUCHUA pa3IMYHbBIX CTOPOH 01<py>1<a}01uel71 ﬂeﬁCTBHTeHBHOCTH;

2) UCTIOJIb30BAHUE OCHOBHBIX MHTEJUICKTYAJIbHBIX ONepaiuii: GopMyIHpoOBaHUE THUIIOTES,
aHaJu3 U CUHTE3, CpaBHEHUE, 0000IIIeHre, CUCTeMaTH3allksl, BhISIBIICHUE TPUUYUHHO-

CIICICTBEHHBIX CBSI3€H, IOMCK aHAJIOIOB;

3) yMeHue reHepUupoBaTh UJICH U ONIPEEISATh CPEJCTBA, HEOOXOAUMBIE JIJIsT UX
peanuzanuu;

4) YMCHUC ONIPCACIIATL HCIU U 3ala4r ACATCIIBHOCTH, BBI6I/IpaTB CpCACTBA pCaIn3alinnu
LCJIN U IPUMCHATHb UX HA IIPAKTUKE,]

5) NCIIOJIb30BAHUC PA3JIMYHbIX HCTOYHHUKOB JI TTOJTYUCHHA XUMHYECKOH I/IH(l)OpMaIII/II/I

B npeaMeTHOM HallpaBJICHUM .

3HATH / MOHUMATH

S XUMUYHECKYIO CUMEB0UKY: 3HAKN XHUMHUYCCKUX 3JJICMCHTOB, (bOpMy.TIBI XUMHUYCCKUX
BCHICCTB U YPABHCHUA XUMHUYICCKUX peaKuHﬁ;

e gadiCHeuwue XumudyecKkue HOHAmMuUs: XUMHUYECKUN OIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTEJIbHBIE aTOMHAs M MOJEKYJSpHAs MaccChl, HUOH, XUMHUYECKasi CBS3b, BEIIECTBO,
KjIaccuuKaus BEIEeCTB, MOJb, MOJSpHAs Macca, MOJSIPHBIA 00BEM, XUMHYECKas
peakuus, KiacCU(pUKaUsg peakiuil, dIEKTPOJUT U HEIIEKTPOIHUT, IIEKTPOIUTHYECKAS
JUCCOLMALINS, OKUCIUTENh U BOCCTAHOBUTEb, OKUCIIEHUE U BOCCTAHOBIICHUE;

® OCHOBHbIE 3AKOHbl XUMUU. COXPAHEHWS MACChl BEIIECTB, MOCTOSHCTBA COCTABa,
MEPUOINYECKHUIN 3aKOH;

yMeTh

e Ha3b18aMb: XUMUYECKHUE FJIEMEHTHI, COEIUHEHUS N3YUYEHHBIX KIIACCOB;

¢ 00vsCHAMb. (HU3UUECKUI CMBICII aTOMHOTO (TTOPSIKOBOTO) HOMEpPa XHUMHYECKOTO
AJIEMEHTa, HOMEPOB TpyHNbl W TMEpUoAa, K KOTOPHIM D3JIEMEHT NPHUHAMJICKUT B
nepuogunueckorn cucreme J[.M. MeHneneeBa; 3aKOHOMEPHOCTHM W3MEHEHHUsS CBOWCTB
AJIEMEHTOB B MpelleflaX MaJIbIX MEePUOJOB M TJIABHBIX MOATPYMI; CYIIHOCTh PEAKIIHMA
MOHHOT0 OOMEHa;

e Xapaxkmepuzo6ams. XUMHAUYECKHE JJIEMEHTbl  Ha OCHOBE HX IIOJOXKEHUS B
MePUOAUYECKON

cucreme JI.MM.MeHneneeBa U OCOOECHHOCTEW CTPOCHHSI UX aTOMOB; CBSI3b MEXKIY

COCTaBOM, CTPOEHHEM W CBOMCTBAMH BEIIECTB; XMMHUYECKHE CBOWCTBA OCHOBHBIX



KJIACCOB HCOPTaHNYCCKUX BCHICCTB,

e Onpedensimsv: COCTAB BEIIECTB MO UX (opMmynaMm, MPUHAIEKHOCTh BEIIECTB K
ONPENEIICHHOMY KJIacCy COEAWHEHUW, THUIBl XWUMHUYECKMX PpEAKLUUH, BaJECHTHOCTb H
CTEIIEHb OKHCJICHHS DJIEMEHTA B COCIMHEHUSX, TUI XMMHUYECKON CBS3M B COCIMHEHUSX,
BO3MOXHOCTb MPOTEKAHUS PEAKINIl HOHHOTO OOMEHa;

e cocmasnsaimys. (POpMyJbl HEOPraHUYECKUX COSAUHEHUN U3yUEHHBIX KJIACCOB; CXEMBbI
CTpO€HMsI aTOMOB IepBbIX 20 31eMeHTOB mnepuoandeckor cuctemel J.M.Menneneena;
YPaBHEHHUs XUMUYECKUX PEAKIIUI;

e 06pawiamvCs ¢ XAMUYECKON TOCYJI0N U TaO0paTOPHBIM 000pYA0BaHUEM;

* PACNO3HABAMb ONBLIMHBLIM NymeM: KHUCIOPOJ, BOJOPOM, YIVIEKUCIBIN ra3, aMMHaK;
PACTBOPBI KUCIIOT M IIEJI0OYEH, XJIOpHI-, CyIb(dar-, KapOOHAT-UOHBI;

e gbluuciims. MACCOBYHO OO XUMHUYCCKOT'O 3JICMCHTA I10 q)opMyne COCIUHCHUS,
MAaCCOBYIO JOJIO BCIICCTBA B PpacCTBOPC; KOJIHMYCCTBO BCHICCTBA, 00BEM HIIH Maccy 110
KOJINMYCCTBY BCUICCTRBA, O6’BCMy HJIN MAaCCC PCArc¢HTOB UK IMMPOAYKTOB PCAKIINU,

HCIIOJIB30BAaTh HpI/IO6peTCHHBIC 3HAaHUA U YMCHHU: B HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTU U
HOBCG}IHCBHOﬁ KU3HU AJIA:

e 0€301aCHOTO 06paH_ICHI/IH C BCIICCTBAMU U MAaTCpHUAJIaMU,
¢ DKOJIOTUYCCKHU I'PaMOTHOT'O ITIOBCACHUA B Oprmammeﬁ cpeac,

¢ OIICHKW BJIMAHUA XUMHUYCCKOI'O 3arpsA3HCHUA OKpY)KaIOIHGﬁ Cp€abl Ha OpPraHU3M
YCJIOBCKA,

L KpPITH‘IGCKOﬁ OLICHKH I/IH(i)OpMaHI/II/I 0 B€CIICCTBAX, UCITOJIb3YCMBIX B 6I>ITy;

e IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHILICHTPALIUH.

TemaTu4eckoe IIAHUPOBAHME



Ne HaumenoBanue Makcu-
n/n pa3/iesioB U TeM MaJibHas Teoperuueck | JlaGopa- Koutpoa
Harpy3ka oe o0yuyeHHe, | TOpPHbIE U bHas
y4alerocs, . NPaKTH- padora,
. YyecKue 4.
padoThl, 4.

Tema 1. 11 10 1

O6mmas

XapaKTEepUCTHKA

XUMUYECKHUX

AJIEMEHTOB U

XUMUYECKHUX

pEaKIUH.

Tema 2.

Meranbl 12 11 1

IpakTukym Ne 1 3 3

Tewma 3. 21 20 1

Hemeramnel

11| Ne 2

PAKTHKYM 3 3

Tema 4. 11 10 1

Opranuueckue

COCIMHEHUS.
7 7 1

Tema 5.

IToBTOpEHME.




COLAEPXAHUE TEM YUHEBHOI'O KYPCA

OO0masi XapaKTepucTHKAa XHMHYECKHX 3JIeMEHTOB M XHMHYECKHX PeaKIluii.
(11uacos)

XapaKTepuCTUKa DJIEMEHTAa IO €ro MOJIOKEHHUK B MEPUOJUYECKON CHUCTEME
xumudeckux sneMeHToB JI. M. Menaeneea. CBolicTBa OKCHIOB, KUCIIOT, OCHOBAaHUN M
COJIEM B CBETE TEOPUU DIJIEKTPOJIUTUYECKOM JUCCOLMALMU W IPOLIECCOB OKHUCIICHUS -
BOCCTAaHOBJICHUS. ['eHETUUECKHUE PsAAbI METAJJIa U HEMETAJIA.

[lonsiTue o mnepexoaHbIXx »dyeMeHTax. AmdoTepHOCTh. ['eHeTHUecKud psf
IIEPEXOTHOIO JIEMEHTA.

Hepnozmqecmdﬁ 3dKOH M INCPHUOAHNYCCKAA CHCTCMAd XMMHUYCCKHUX 3JICMCHTOB I[ .
MGH}ICHGGB& B CBCTC YYCHHA O CTPOCHUUN aTOMa. Hx 3HaueHue.

JlaGoparopublii onbIT. 1. [lonydeHue TuapokcHaa IIMHKA W HUCCIEIOBAHUE €ro
CBOWCTB.

TEMA 1
Metamasl (12 uacos)

[Tomoxxenrne MeTajioB B NMEPUOJAMYECKOW CUCTEME XMMHUUYECKUX 3jeMmeHToB . U.
MenneneeBa. MeTtaminueckass KpUCTaJULIMUECKasl pelIeTKa U METaJUIMYecKas XUMHYecKast
cBsi3b. OOmme Qusnyeckue cBoiicTBa MetayuioB. CIUlaBbl, X CBOWCTBA W 3HAYCHUE.
XHWMHUYECKHE CBOWCTBA METAUIOB KaK BOCCTAHOBUTENEH. ODIEKTPOXUMHYECKUU Pl
HaIPSKEHU METAJIJIOB M €T0 UCIIOJIb30BAHUE NI XapaKTEPUCTUKN XMMHUYECKHUX CBOMCTB
KOHKpETHbIX  MeTauioB. CmocoObl  TOMy4YeHHs  METaUIOB: THUPO-, THAPO- U
anekTpoMeTamutyprus. Kopposus metamioB u criocoObl 00pbObI C HEM.

O6mas xapaKTepUCTHKA MIEJIOYHBIX METalJOB. MeTaluibl B TpPUPOJIE.
O6mme cmoco6sl ux momydeHus. CtpoeHue atomoB. lllemouHble MeTaIBI — MPOCTHIC
BEIECTBA, UX (PU3MYECKHE U XUMUYECKHE CBOMCTBA. BarkHelne coeqnHEHMS METOYHBIX
METaJNIOB — OKCHJIbI, THIAPOKCUIBI U COJU (XJTOPUIBI, KAPOOHATHI, CyIh(haThl, HUTPATHI),
MX CBOMCTBA Y MPUMEHEHUE B HAPOJHOM X03diicTBe. KanuitHbie y1o0openus.

O6mas xapakKTepUCTHUKA DJIIEMEHTOB TJIaBHOW moArpynnsl |l rpymnmel.
Crpoenue atomoB. lllenouHo3eMenbHbIE METAUIbl — MPOCTHIE BEIIECTBA, UX (QU3UUECKUE
M XUMHYECKHE CBOMCTBA. BakHEWIIME COEAWHEHUS IMIECIOYHO3EMEIbHBIX METAIOB —
OKCHU/IbI, THIPOKCHJIBI U COJIH (XJIOPU/IbI, KapOOHAThI, HUTPATHI, Cylb(aThl U Pocdatsl), UX
CBOWCTBA M IPUMEHEHUE B HAPOJHOM XO34MCTBE.



Anwomunuii. Crpoenue atoMa, (pU3MUYECKUE U XMMHYECKHE CBOICTBA MPOCTOTO
BemiecTBa. CoeMHEHUs] AIFOMUHMS — OKCHJ U THIPOKCHUJ, UX aM(pOTEpPHBIN XapakTep.
Baxuenmue conu amomunus. [IpuMenenne aaoMUHNAS U €ro COCAUHEHUM.

XKenezo. Crpoenue aroma, (uznyeckue W XUMHUYECKHE CBONCTBA MPOCTOTO
BemecTBa. ['enerndeckue panel Fe?* u Fed*. KauectBennble peaxumm Ha Fe?t m Fe®*,
Baxneilmue conu jkeie3a. 3JHAUCHHUE KeJe3a, ero COSAWHEHUN U CIUIaBOB B IPHUPOJE U
HapOJHOM XO3sH1CTBE.

JemoncTpamun. O6pa3ibl MIETOYHBIX U MIETOYHO3EMENBbHBIX MeTauioB. OOpasIsl
CIUIaBOB. B3anMoieicTBrE HATpUs, JINTUSA U KaJbLUA C BOJAOW. B3anmoaencTBre HaTpus U
MarHusg C KHCJIOpOAOM. B3amMonencrBue MeTamioB ¢ HeMmeramiamu. llomyyenue
rugpokcu 0B xesesa (1) u (11).

JlabopaTopHbie onbIThl. 2. O3HakomjieHHe ¢ oOpaslamMyd MeTauioB. 3.
B3aumopelicTBue MeTayuioB ¢ pacTBOpamMu KHUCIOT H cojied. 4. O3HaKOMIIGHHE C
oOpasiamMu IPUPOTHBIX COSAMHEHUN: a) HaTpus, 0) KalbIus; B) AJIIOMUHUS; T) KeJe3a. 5.
[Tonyuenue TUApOKCHAA aTIOMUHUS W €T0 B3aMMOJICCTBHE C PAcTBOpaMU KHCIIOT H
niesoudeil. 6. KauecTBeHHbIE peaKIluy Ha HOHBI Fe?* u Fe3*,

TEMA 2
IpakTukym Ne 1
CaoiicTBa MeTAJLJIOB M X coeanHenni (3 uaca)

1. OcyiiecTBieHne UENOYKH XUMUYECKHUX MpeBpalleHnii metamioB. 2. [lonyyenue
W CBOWMCTBa cOeAMHEHMM MeTaioB. 3. PelleHue 5JKCOEPUMEHTAJIbHBIX 3ajJad Ha
pacro3HaBaHUE U MOJTYyYEHUE BEIIECTB.

TEMA 3
Hemetanasl (21 yaca)

OO01ast xapakTepUCTHKa HEMETAJIOB: MOJIOKEHHUE B Tlepuoauueckoi cucreme /. U.
MenpaeneeBa, OCOOCHHOCTH CTPOCHHUS AaTOMOB, JJECKTPOOTPHUIATEIBHOCTh KakK Mepa
CHEMETAIUIMYHOCTHY, PSJ  DJIEKTPOOTPUIATEILHOCTH. Kpucramimueckoe CTpoeHUe
HEMETAJUIOB — TPOCTHIX BemecTB. AiutoTponusa. PU3NYECKHUE CBOMCTBA HEMETAJIOB.
OTHOCHUTEIILHOCTD MOHSATHHN «METAII», «KHEMETAILI.



Bonopon. Ilonoxenue B nepuogudecKon CUCTEME XUMUAUECKUX deMeHTOB [l. U.
MengaeneeBa. CTpoeHue atomMa M MOJIEKysbl. DU3MYECKUE M XUMHUYECKHUE CBOMCTBA
BOJIOPOJA, €ro MOJIYYEHHUE U IPUMEHEHHUE.

O6mas xapakTtepuctuka rainoreHoB. Crpoenne aromoB. [IpocTbie
BEIECTBA, UX (U3MUYECKHE U XUMHUYECKHE CcBOMCTBa. OCHOBHbBIE COEAMHEHUS TajJOr€HOB
(raJoreHoBOIOPOJIbI M TaJOT€HU[IbI), X cBoMcTBa. KauecTBeHHas peakuus Ha XJIOpHUI-
noH. Kparkue cBenenus o xsope, Opome, ¢prope un noze. IlpuMeHenue rajaoreHoB u HUX
COEIMHEHUI B HAPOJIHOM XO35IUCTBE.

Cepa. CtpoeHue artoma, ajJIOTPONUs, CBOWCTBA M NPUMEHEHHE POMOUYECKOU
ceppl. Oxcuast cepsl (IV) u (VI), ux mnonydyeHue, CBOWCTBA UM MPUMEHCHHE.
CepoBonioposHasi U cepHucTas KUciaoTbl. CepHas KUCIOTa U €€ COJIM, UX MPUMEHEHHUE B
HapoJIHOM xo3sicTBe. KauecTBeHHas peakiius Ha CyJb]aT-noH.

A3zot1. CTpoeHHe aToMa M MOJIEKYJIbl, CBOMCTBA MPOCTOrO BeElIECTBA. AMMMAK,
CTpOE€HHE, CBOWCTBA, NOJydYeHHME M TpuMeHeHue. Colu aMMOHHUS, HUX CBOMCTBA H
npumenenne. Okcuanl azota (1) u (V). A3zotHas kuciora, ee CBOHCTBa U NMPUMEHECHUE.
Hutpatrsl 1 HUTPUTHI, TIpoOsieMa UX COAEpPNKAHUS B CEIIbCKOXO3SUCTBEHHON MPOAYKIUU.
A3oTHBIE y100peHus.

docdop. CrpoeHue aToMa, aJIOTPOIHUS, CBOMCTBA Oeoro u kpacHoro docdopa,
nx npuMmenenne. OcHOBHBIE coennHeHus: okcua gocdopa (V), oprodocdopHas Kuciora
u dhochater. DochopHbie y10OpEeHUS.

Yraepon. Crpoenue aToma, alIOTPOIHs, CBOMCTBA aJNIOTPOITHBIX MOIU(DHUKAIINH,
npumenenne. Okcunsl yriepoaa (1) u (1V), ux cBoiictBa n npumenenue. KauectBeHHas
peakuus Ha yriekucibii ra3. KapOoHaTsl: KanblKT, cOJa, MOTAII, UX 3HAYEHUE B MPUPOJIC
W KU3HU YenoBeka. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemuuii. CrpoeHue artoma, KpHUCTA/UIMYECKUUW KpPEMHHUH, €ro CBOMCTBA U
npumenenne. Oxkcupng kpemHust (1V), ero mnpupojasbie pa3zHOBUAHOCTH. CHIIMKATHI.
3HaueHUEe COCAMHEHUN KPEMHHUS B )KUBOU M HEXHMBOU mpupoje. [loHsaTue o cuiamkaTHoM
MPOMBILIJIEHHOCTH.

JemoncTpanuu. OOpa3mpl TaJOreéHOB — MPOCTHIX BEMIECTB. B3ammopeiicTBue
rajoreHoB C HaTpUeM, allOMUHUEM. BeITecHeHHEe XJI0poM OpomMa WJIM MOJia U3 PacTBOPOB
HX COJIEH.

B3aumoneiicTBre cepbl ¢ METALIAMH, BOJOPOAOM M KHCIOPOIOM.

B3anmopelicTBre KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJBIO.



[lornomenne yriemM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTtaHoBneHne mMeau us
ee okcuaa yriaeM. OOpa3libl NPUPOAHBIX COSTMHEHHN XJiopa, cephl, (hocdopa, yriepona,
kpemHus. OOpasipl BaXHEUIIMX IS HAPOJHOTO XO3SiCTBa Cynb(aToB, HUTPATOB,
KkapOoHaTtoB, pocharoB. OOpa3Lbl cTEKIIA, KEPAMUKH, LIEMEHTA.

JladbopaTopusbie onbiThl. 7. KadecTBeHHas peakius Ha XJIOPUIA-MOH. 8.
KauectBenHas peakuuss Ha cynbdar-uoH. 9. PacnosznaBanue coseid ammonus. 10.
[Tonydyenue yriekuciioro rasa u ero pacrno3HaBanue. l1. KauyecTBeHHas peakuusi Ha
kapOoHaT-uoH. 12. O3HaKoMJIeHHE C MPUPOAHBIMU cuUiIuKataMu. 13. O3HakomileHHE C
NPOAYKIUEN CHIIMKATHON MPOMBIIIJIEHHOCTH.

IpakTukym Ne 2
CBoiicTBa HeMeTaJLJIOB U HX coeauHeHuii (3u)

6. Pemenue skcnepuMmeHTanbHbIX 3amad no Teme «lloarpymma kucimopomay. 3.
Pemenue skcrnepuMeHTaIbHBIX 3a7a4d o TeMe «[loarpymmbl a3ota U yriepomuay.
6. [lonydyenue, cobupanue 1 pacro3HaBaHUE Ira30B.

Tema 4 . Oprannyeckue coeuHeHUs

BemectBa opraHuueckue€ W HEOPraHUYECKUE, OTHOCHUTEIbHOCTb IOHSATHS
«OpraHuyeckue  BemiecTBa».  llpuumHbBl ~ MHOTOOOpasusi  OpraHUYECKUX
COEIMHEHUH. XUMHUYECKOE CTPOCHUE OPraHUYECKUX COETMHEHUN. MOJIEKYJISIpHBIC
U CTPYKTYpHBIC (DOPMYIIBI OPraHMYECKUX BEIIECTB.

MertaHn u 3TaH: cTpoeHUE MOJEKYJ. ['opeHne meraHa u staHa. [lerunpupoBanue
sraHa. [ I[pumenenue meraHa.

XHUMHYECKOE CTPOCHHE MOJIEKYJbl 3TWieHA. J[BoiHas CBs3b. B3ammoneincreue
TWJeHa ¢ BOJOM. Peakumu nomumepusauumu stuieHa. l[lommdtunen u ero
3HAYEHHUE.

[IoHaTHE O mpenenbHbIX OJHOATOMHBIX CIHMPTAX HA MPUMEPAX METAHOJA U
3TaHoja. TpeXaTOMHBIN CIUPT - TIIULEPHH.

[lonsiTue 00 anpaerugax Ha TMPUMEpPE YKCYCHOTO anbaeruaa. OKucieHue
aJpJErua B KUCIOTY.



OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCJIOTHI Ha MPUMEPE YKCYCHOM
kucinoThl. Ee cBoiicTBa u nmpuMeHeHue. CTeapruHOBasi KUCIOTA KaK MPEICTaBUTEND
KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakiuun sTepudukanvd U NOHATHE O CIOXKHBIX 3upax. KUpbl Kak CIOXKHBIE
3(UpHI MHULEPUHA U KUPHBIX KUCIOT.

[Tonsitue 00 amuHoKMCIOTax. Peakiiuu moiukoHAeHCaUu. beiaku, ux cTpoeHue u
OuoJIoruYecKas poib.

[TonsTue 00 yrmeBomax. [roko3a, ee cBoiicTBa W 3HaveHHWe. Kpaxman wu
1IeJUTI0J103a (B CPAaBHEHUH ), UX OUOJIOTHYECKas POJIb.

TEMA 5.06061m1a011ee moBTOPeHNe 32 KypPC OCHOBHO# MK0JbI (8uacos)

du3nyecKui CMBICII MOpAOKOBOTO HOMCpaA 3JJICMCHTA B HepI/IO)II/I‘ICCKOI;'I CUCTCMC
XUMHUYCCKHNX JJICMCHTOB 21 n. MGH}IGHCGBa, HOMCPOB IICpuoaa W  T'PYIIIIHIL.
3aKOHOMCpHOCTI/I U3MEHCHHUSI CBOMCTB JJEMEHTOB MU HX COC)II/IHCHI/Ifl B IICpuogax H
rpynmax B CBCTC HpC}lCTaBJ'IeHI/Iﬁ O CTPOCHHH dATOMOB 3JICMCHTOB. 3HaueHHe
IMMEPpUOANICCKOIo 3aKOHaA.

Tunbpl XMMHUYECKMX CBS3€M M THUIIBI KPUCTAJNIMYCCKHUX PCHICTOK. BzanMocBsi3b
CTPOCHUA U CBOICTB BCIICCTB.

Krnaccudukarus XAMHYECKAX PEAKIUI 110 pa3InIHBIM MIpU3HaKaM (YHCIIO B COCTaB
pearupymmmx W 00pa3yrolIMXCcs BEIIECTB; TEIioBOoW 3¢ @deKT; HCIoIb30BaHHE
KaTaJM3aTopa; HallpaBJICHUE; N3MEHEHUE CTCIICHEH OKUCIICHUS aTOMOB).

[IpocThie u cllO)kHBIE BelIecTBAa. MeTaiuibl 1 HEMETAIUIBL. | €eHeTHYeCKue pslibl MeTaia,
HEMeTaJllla U mepexoaHoro Meramia. OKcuabsl (OCHOBHBIC, aM(pOTEPHBIC M KHUCIIOTHBIC),
TUAPOKCUABI (OCHOBaHMS, aM(pOTEpHBIC THAPOKCHIBI M KHCIOTHI) W COJH: COCTaB,
Kiaccudukanus U oOIue XUMHUUYECKHE CBOMCTBA B CBETE TCOPHH DJICKTPOIUTHUYCCKOU
JIMCCOLIMAIIUM M TIPEJCTABICHUM O MPOIIECCaX OKUCICHUSI-BOCCTAHOBICHUS












Ne Tema ypoka Kon Bun IIpakr. 4actb [ara
n/n -BO 3aHATHN ypoKa [Inan | ®akt
1 yac
Tema 1. O0masn 11
XaPAKTEPUCTHKA XUMHYECKHX
3JIEMEHTOB M XUMHYECKUX
peakuuii.

1.1 | UuctpykTax no 1/6. 1 | KomGunup.
[lepuonnueckuit 3aK0H U
nepuonyecKkas cucTeMa
XUMHUYECKUX DJIEMEHTOB
J.1.Menneneena.

XapakTepuCcTUKa XUMHYECKOTO
AJIEMEHTA 110 €ro MOJIOKEHUIO B
NIEPUOANYECKON CUCTEME.

1.2 | T'enernueckue psanpl metauioB u | 1 | KomOGunup.
HEMETAJIOB. YYacTHE MPOCTHIX
BEIIECTB B  OKHUCJIMTEIIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSX.

1.3 | Xumuueckue cpoiictBa | 1 | KomOunup
OKCHJIOB,KHCJIOT,0CHOBaHM.Pea OBaHHBIM
KM HOHHOT'O0 OOMEHa.

1.4 | XapakTtepucTuka XuMHUYECKOTO 1 | KomGunup.
AJIIEMEHTA MO0 KUCIOTHO-

OCHOBHBIM CBOMCTBaM
00pa3yeMbIX UM COETMHEHHIA.

1.5 | XuMuueckas opraHuzanus 1 | KomOunup.
HEKUBOU MPUPOIBI.

1.6 | XuMudeckas opraHu3amus 1 KonTpob
YKUBOW MPUPOIBI. 3HAaHUU

1.7 | XuMudeckue peakiuu. KomOunmMp.

1.8 | CkopocTh XUMHYECKON PEaKIIHH. KomOunaMp.

1.9 | Katasm3aTopsl 1 KaTaIus. KomOunMp.

1.10 | O606menue o Teme:»Oo1Ias Ypoxk-
XapaKTepUCTUKA XUMHUYECKHUX 00001eHne
AJIEMEHTOB U XUMUYECKUX
peakiuii». Pemenue 3amauy.

1.11 | Konmponvnas paboma no KonTpoib
meme:»Oowan 3HAHUMN
Xapakmepucmuka Xumuueckux
INNEMEHMO8 U XUMUUECKUX
peaxkuyuiny.

Tema 2. MeTabl. 13

2.1 Bek meanbIit, OpOH30BBIH, 1 N3yuenue
YKEJIEe3HbIN. AHAIN3 KOHTPOJIBHOU HOBOTO
paboThl,paboTa HaJ OMIMOKAMHU. Marepuania

2.2 | IlonoxxeHue METaIOB B 1 | KomOunmp.

I1.C.X.D. MeunemneeBa u
CTPOCHHE X aTOMOB.




2.3 | Ou3NYeCcKUe U XUMHUYECKHUE 1 | KomOunup.
CBOMCTBA METAJUIOB.
2.4 | CruiaBbl METAIIOB. 1 | KomOunup.
2.5 | IlonyyeHue MeTalIoB. 1 | KomGuHup.
2.6 | Koppo3usi MeTasuios. 1 | KomGuHup.
2.7 | lllenoynsie MeTaLIBI U UX 1 | KomObunup.
COCIMHEHUSL.
2.8 | bepwiuii, Mmaruuii u 1 | KomGuHup.
IEJIOYHO3EMEJIbHBIC METAJIBI U
WX COCJIMHCHUS
2.9 | AnmOMUHUH U €r0 COeTMHEHHUSI. 1 | KomGunup.
2.10 | XKeneszo u ero coeguHEHUS 1 | KomObunup.
2.11 | O0o6uieHne o Teme:»MeTaibl Ypok
U UX COeIUHEHHU . Pemenne 0000111eHN
3a/ay.
2.12 | Konmponvnasn paboma no KonTposb
meme «Memannwt u ux 3HAHUU
COCOUHEHUA).
IpakTukym Ne 1 3
1. AHaJIN3 KOHTPOJIBHOU 1 Ypok- IpakTuueckas
paboThI,paboTa HaZ NpakTUKyM | pa6ora Nel
ommnbkamu.IIpakTrueckas OcyiecTBieHue
pabora o reme:»CBoiicTBa HEMOYKH
METAJJIOB ¥ UX COCAMHEHUIN. XUMHUYECKUX
MIPEBPAILICHUI
2. [Ipaktuueckas pabora Ne2 1 Ypoxk- IIpakTHYeckas
ITony4yenue u cBOMCTBA IIPAKTUKYM | paboTa Ne2
COE€IMHEHNN METAJIOBY [Tonyuenue u
CBOWCTBA
COCIMHEHUN
METaJIOBY
3. [Ipaktnueckas pabora Ne3 1 Ypoxk- IIpakTHyeckas
«Pelrenne s3KkCrepuMeHTaJIbHbIX IIPAKTUKYM | paboTta Ne3
3a/1a4y Ha paclO3HaBaHUE U «Pemenue
MOJIyYEHHUE BEIIECTB» HKCIIEPUMEHTANTb
HBIX 33]1a4 Ha
pacro3HaBaHUE U
MOJIyYEHUE
BEILIECTBY
Tema 3. Hemerasibl 21
3.1 | HemeTaybl: aTOMBI ¥ IPOCTHIE 1 N3yuenue
BemiecTBa. Kucnopos, 030H, HOBOT'O
BO31YX. MaTepuaia




3.2 | Bomopog. 1 | KomGunup.
3.3 | Bona B npupoje u KU3HU Komo6unup.
YeJI0BeKa.
3.4 | T'anoreHsl ¥ UX COETMHEHHUSI 1 | KomGuHup.
3.5 |llonyuenue 1 | KomGuHup.
rajgoreHoB.buonornueckoe
3HAYCHUE U IPUMCHCHHE
raJJOr€HOB U UX COCAUHEHNM.
3.6 Kucnopon. 1 | Kom6bunup.
3.7 | Cepa u e€ coequHEHUSI. 1 | KomGunup.
3.8 | A30T, ero cTpoeHue, CBOMCTBA U 1 | KomObunup.
MOJTyYeHHE.
3.9 | AMMmuak, ero cTpoeHue u 1 | KomGunup.
CBOMCTBA
3.10 | Conu amMmmoHwusl. 1 | KomGunup.
3.11 | Kucnopoausie coenMHEHUS 1 | KomObunup.
a3oTa..
3.12 | A3oTHast KMCJIOTa U €€ COJIN. 1 | Kom6bunmp.
3.13 | ®ocdop u ero coeHEHMUS. 1 | Kom6bunmp.
3.14 | Yraepon. 1 | Kom6bunmp.
3.15 | Kucnopoausie coenuHEHUS 1 | KomOunup.
yriaepoja.
3.16 | KpemHuii u ero coeTMHEHUS. 1 | KomOunmp.
3.17 | CunukartHas NPOMBIITUIEHHOCTb. 1 | KomOunup.
3.18 | Pemenue pacyeTHBIX 3a/1a4 Ha 1 3VH
U30BITOK U HETOCTATOK.
3.19 | Pemienue pacu€THBIX 3a/1a4 Ha 1 3VH
BBIXOJ] MPOAYKTA.
3.20 | O6o6mmaromnmii ypok mo Teme 1 Ypox
«Hemertamisy. 000011IeHNA
3.21 | Konmponvnas paooma Ne3 no| 1 | Kourpoinb
meme «Hememannov. 3HAHUU
IlpakTukym No2 3
4, [TpakTrueckas padbota Ne6 1 Ypok- IIpakTuyeckas
DKCIepUMEHTAJIbHBIE 33]]a4H 110 MIPAaKTUKyM | paboTa Ned
teme «lloarpynmna kucmopoma. DKCTepuMeHTalb
HBIC 33/1a49H T10
TEME «IOATpyIIa
KHCIIOPOIaY
d. [TpakTtuueckast padorta Ne7 1 Ypok- IIpakTuyeckas
«lTonyuyenue, cobupanue u [PAKTUKYM | padoTa
pacno3HaBaHUE Ta30BY. NeS«Iloryuenne




U coOupanue

Ta30By.
6. [Ipaktuueckas padora Ne8 1 Ypok- IIpakTnyeckas
DKCIEpUMEHTAIbHBIE 33]1a4 110 IIPaKTUKYM | padota Ne6
teMe «[loarpynma azora u DKCIEPUMEHTAIIb
yriaepoaa. HBIE 33J1a4U 10
TeMe
«IToarpymnma
a30Tay

Tema 4 11

Opzanuueckue coeOuHeHus

4.1 |IIpenmer opraHuYECKOH 1 | Usyuenue
xumun. [ [puarHbpl MHOTOOOpa3Hs HOBOTO
OpraHUYECKUX COCTMHCHHM. MaTepuaiia

4.2 | IlpenenvHble 1 | Usyuenue
yIJI€BOAOPOIbI(METaH,3TaH). HOBOT'O

MaTepuaia
4.3 HenpenenbHbie 1 N3yuenue
yTI€BOAOPOIbI. ITUIICH. HOBOT'O

MaTepuaia

4.4 | CupTsl. 1 N3ydenue
HOBOT'O

MaTepuaia

4.5 AJpneruasl 1 N3ydenue
HOBOT'O

MaTepuaa

4.6 IIpenenbHbIE OTHOOCHOBHBIE 1 NHM
KapOOHOBBIC KUCIIOTHI.

4.7 | CnoxHble dUPBHI. 1 NHM

4.8 | Kupsl 1 NHM

4.9 | AMUHOKHCTIOTHI U OEIIKH. 1 NHM

4.10 | YrueBonsbl. 1 MHM

4.11 | Ilonumepsl.O000IIEHUE TTO 1 Ypox
TeMe:»OpraHnyeckue o0oreHue
COCIMHEHUSD.

Tema 5 8
Iloemopenue.

4.1 | .Ilpocteie u cnoxueie | 1 | KomOunup
BemiecTBa. TUNIBI  XUMUYECKUX
CBsI3€M. TUIIBI  KPHUCTAJUTMYECKUX
PEMIETOK.

4.2 | Knaccudukamus — xumudeckux | 1 | KomOuHUp
pEAKIIUH.

4.3 | 'enernueckue psbl KomOunmp




METaJlia.

4.4 | I'emernueckue psipl HEMeTallIa KoMOuHnup

4.5 | I'enernueckue PAIBI KomMOuHnup
MEePEXOAHOTO JIEMEHTA.

4.6 | CaoiicTBa okcusi0B U ocHoBaHuil | 1 | KomOuHup
B cBETe TEOpUH
BJIEKTPOITUTUYECKOU
JUCCOLIMALINH.

4.7 | CgoiicTBa KHUCJIOT U coJied B KomMOunup
cBETE TEOpUH
BJIEKTPOIUTHYECKON
JUCCOLIMALINH.

4.8 | Hmozosasn xkonmpoavnas | 1 | KouTpoib
paboma 3a kypc 9xnacca. 3HAHUM
Hroro 68 I1.P.-6; K.P.-4
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