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MHNOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamMma cocTaB/ieHa HA OCHOBeE:

— DedepanbHozo 20CY0apCmMEeHH020 00PA308AMENLHO20 CMAHOAPMA  OCHOBHO20 00We20
obpaszosanus (5-9 kraccel), ymeepoicoenno2o npukazom Munoopuayku Poccuu om 17.12.2010 Ne
1897.

— Ilpumepnoii npocpammsl 0CHOBHO020 00We20 0OPA308AHUS.

— Ilpoepammur «Kypca xumuu ona  8—11 kiaccos 006ueodbpaz08amenbHbix YupertcOeHul»
(l'abpuenan O.C. Ilpoepamma «kypca xumuu onsa 8-11 knaccose obueobpaszosamenvbHbix
yupecoenutl /O.C. ['abpuensn. — 2-e uzo., nepepab. u oon. — M.: /[pogpa, 2010.).

PaGouas mporpamma mnpegHazHauyeHa il U3ydeHUs XuMud B 8 — 9 kiaccax cpenHeit
obmieoOpazoBarenpHOi MKOIBI 1m0 yueOHUKaM O.C. 'aOpuensHa «Xumwus. 8 kimacey». poda,
2013r., «Xumus. 9 knace». dpoda,2013. Yuebnuku coorBerctByroT ®I'OC OO0 u BXOAsT B
(denepanbHBIN NIepeueHb YYCOHUKOB, PEKOMEH/I0BAaHHBIX MUHHCTEPCTBOM 00pa30BaHUS U HAYKU
Poccmiickoit ~ denepanuu K HCHOJB30BAaHHIO B 00pa3oBaTelbHOM  Ipolecce B
0011e00pazoBaTeNbHBIX yupekaeHusX. Cpok peanu3anuu mporpaMmmel — 2 roja.

PaGouas mporpamma paccuntana Ha 140 yacoB, B Heil mpeaycMOTpeHO MpoBenaeHue 4
KOHTPOJIBHBIX M 7 NMpakTHYeCKHX PadoT B 8 Kiacce U 3 KOHTPOJIbHBIX U 4 MPAKTHYECKUX
pador B 9 kiaacce. CoaepkaHue MporpaMMbl HANpaBJICHO HA OCBOCHHE YYAIIUMHCS 3HAHMM,
YMEHUN U HaBBIKOB Ha 0a30BOM ypOBHE, 4YTO COOTBETCTBYeT OOpa3oBaTeNbHON Mporpamme
mkonbl. OHa BKJIIOYAaET BCE TEMBI, NPEIyCMOTPEHHBbIE (elepalbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM OCHOBHOTO 00mIero obOpa3oBaHusi mo Xxumuu [IpuMepHoil u
aBTOPCKOM MpOrpaMMoii yueOHOTo Kypca.

PabGouass mporpaMMa KOHKPETH3HPYET COJAEpKaHME CTaHAapTa, NaéT paclpelesieHue
y4eOHBIX YacoB IO paszieliaM Kypca, MOCIe0BaTeIbHOCTh U3YUEHHS TeM U pa3/ielioB ¢ yUETOM
METanpeIMETHbIX W TPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTro TIpollecca, BO3PACTHBIX
0COOCHHOCTEH yuammxcs. B OCHOBY Kypca TMOJNOKEHO KIIOUEBOE TMOHATHE «XUMHYECKUN
3JeMEHT» B BUE TpeX (OPM ero CymecTBOBaHHS (aTOMBI, TPOCTHIE BEIIECTBA, COCTMHEHUS C
IpYTMMH dJIeMEeHTaMu). Benymias uaes Kypca — 3HAaHUS HE 3ay4YMBAIOTCS, a BBIBOAATCS Ha
OCHOBaHMU MUHUMAJIbHBIX, HO TIIATEIHHO OTOOPAHHBIX MEPBOHAYATIBHBIX CBEJACHHUN, HAITPUMED,
0 CTPOEHHUU aTOMa.

OcHoBHO# (hopMOI OpraHU3aIUU YYeOHOTO TPOoIIecca SIBIISIETCS KJIaCCHO-YpOUYHast
cuctema. B kauecTBe JOMOIHUTENBHBIX (HOPM OpraHU3aIUuK 00pPa30BaTEIHLHOTO MpoIiecca
HCIIOJIb3YETCS] CUCTEMA KOHCYIbTAlIMOHHOM MOAIEPIKKH, UHIUBUAYAIbHbBIX 3aHITHH,
caMOCTOsITENIbHAs Pab0Ta yJalIuXCs C UCTIOIh30BAaHUEM COBPEMEHHBIX HHPOPMAIIHOHHBIX
TEXHOJIOTUI

Jis peanuszauuu PaGoueil mporpaMMbl UCHIOIB3YETCS YU€OHO-METOANYECKHI KOMILIEKT,

BKJIFOYAIOIIUHN:
ona yuumens:

1. I'abpuensu O.C., A.B.Kynmosa. Xumus 8-9 kiaccel: MmeToanueckoe mocooue — M.: Jlpoda,
2013.

2. I'a6puensa O.C., Bocko6oinukosa H.I1., SmrykoBa A.B. Xumus. 8 kiacc: HacTobHasT KHUTA
s yaurens. - M.: JIpoga, 2011.

3. N'abpuensn O.C. Xumus. 8 Ki1acc: KOHTPOJIBHBIE U TIPOBEpOUYHBIC padoThl. - M.: [Ipoda, 2013.

4. Tabpuensa O.C., BockoboitnukoBa H.II. Xumus. 8-9 kimaccel: xumus B TecTax, 3ajadax,
ynpaxkHeHusx. - M.: JIpoda, 2009.

5. I'abpuensu O.C., PynoB H.H., TonkynoB B.W. Xumus. 8 kjiacc: XUMHYECKUN IKCIIEPUMEHT B
mikose. - M.: Jlpoda, 2009.

6. I'abpuensin O.C., A.B.KymnmoBa. Xumus 8 kiacc: TeTpaab Ui OICHKH KadecTBa 3HAHHMA 10
xumun — M.: [lpoda, 2012.



7. T'abpuensn O.C. Xumus. 8 Kiacc: 3JIeKTpOH. MyJabTUMEN. ipuil. - M.: Ilpoda, 2012.

8. M3ywaem xmmurio B 8 Kiacce: auIaKkTH4Yeckoe mocodoue k yueOHMKy O.C. T'abpuensHa
«XuMmus. 8 KIaccy JUIsl yJaluxcsl U yaureneit — 5-e uzn., ucnp u gom. — Mocksa: «bJIMK u Ky,
2004. — 224c.

9. Jlunaktuyeckue KapTOUKH-3aJaHus 1o xumuu: § kiacc: k yueObnuky O.C. I'aGpuensna
Xumust. 8 knacey / H.C. TlaBnoBa. — M.: U3marenbctBo «OKk3ameny, 2004. — 159, [1] c. (Cepus
«Y4eOHO-METOIUYCCKHUIA KOMILICKT).

10. Xomuenko M.I'. Pemenne 3agau no xumun. — M.: OO0 «U3marensctBo Hosas Bomnay,
2005. — 256¢.

014 yYauuxcsa:

1. Tabpuensa O.C. Xumus. 8 kimacc: yd4eOHHUK sl 0011e00pa30BATEBHBIX YUPEKACHHUH/

O.C. I'abpuensn. - M.: [Ipoda, 2013r.

la6puensua O.C. Xumus. 8 knacc: pabouas terpans. — M.: [Ipoda, 2013

3. Tabpuensu O.C., A.B.KymmoBa. Xumus 8 kiacc: TeTpaab A JJabOpaTOPHBIX OMBITOB U
npakTuyeckux padbot — M.: [lpoda, 2013.

4. Taopuensu O.C., Octpoymo N.I'. M3yyaem xumwuto: J[umakTuueckue mMarepuaibl. —
M.: biuk miroc, 2009.

5. Tabpuensu O.C., Bockob6oiinukoBa H.I1. Xumuss B Tectax, 3amavyax, yHpaKHCHHIX.
8-9 k1. - M.: Jlpoda, 2009.

N

dnekmponnvie OudaKkmuyeckue nocoous:

[Hupmmaa H.B. O6mas xumust-CD

Mupmnna H.B. Xumus snemenros -CD

[Hupmmmaa H.B. Heoprannueckas xumusa-CD
Buaeoypoku Xumust 8 kinacc. Infourok.

BupryanpHas mabopaTopus 1o XuMuH (y4eOHBIN TUCK)
Harmsanas xumus (3OP)

Ypoku xumun B 8-9 knaccax. Kupwin u Medoamid.

Humepnem - pecypcol.

1. http //www.edu.ru - dexnepanbhblii 00pazoBaTeNbHbIH opTan «Poccuiickoe
oOpaszoBaHHEY.

2. http /Mmww.mon/ gow. ru.- MunucTepcTBo 00pa3oBaHus U Hayku Poccuiickoi
®enepanumu.

3. http /Amww.fsu. mto. ru - denepasbHblii COBET 1O yueOHUKaM MUHHUCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoii deneparui.

4. http //him. Iseptcmber. ru. - I'azeta«Xumust » u caiit 11 yuurtess «5 uay Ha ypok

XUMHUH.

5. http //home. uic. tula ru / -zanchem . - 3anuMaTenbHas XUMHES: BCE O METaJlIax.

6. http //mendeleev. Jino - net.ru - IMepuoauueckuii 3akou [ .11 .Mengeneesa u CTpoeHue
aToma.

7. http //chemicsoft. chat. ru . - I[IporpamMHoe obecrieueHHe 10 XUMUHU.

8. «Enunas xomexuus LHudppossix O6pazoBaTenbHbIX PecypcoBy» (Habop udpoBbIX
pecypcoB k yueOHukam O.C. I'abpuensna) (http://school-collection.edu.ru/).

9. http://him.1september.ru/index.php— sxypHan «XuMusi».

10. http://him.1september.ru/urok/-Matepuaisi K ypoky.

11. www.edios.ru — Di1oc — HEHTpP JUCTAHIIMOHHOTO 00pa30BaHHUSI



12. www.km.ru/education - yueOHble MaTepuaibl U cIOBapH Ha caiite «Kupumt u
Medoaunii»

13. http://djvu-inf.narod.ru/ - snekrponnas OubIMOTEKA

14. Xumnyeckas Hayka u oopazoBanue B Poccun http://www.chem.msu.su/rus

15. Xumus u XKuzsap — XXI Bex http:/ www.hij.ru

16. ChemNet: mopran ¢pyHIaMEHTAIHPHOTO XUMHUYECKOTO 00Pa30BaHUs
http://www.chemnet.ru

17. AIIXUMUK: caiit JI.}O. Anuk6epoBoii http://www.alhimik.ru

18. OcHOBBI XUMUH: 00pa30BATEIBHBIN CAUT AJISl IKOJIBHUKOB U CTYJCHTOB
http://www.hemi.nsu.ru

19. Xumus B OtkpbeiToM KOJIIexe http:/ www.chemistry.ru

20. WebElements: oHIaifH-ClIpaBOYHUK XUMUYECKHX 3JeMeHTOB http://webelements.narod.ru

21. BupryanpHas XuMHuecKkas Imkosna http://maratakm.narod.ru

22. 3aHuMarenpHas XUMU: Bce 0 MeTauiax http://all-met.narod.ru

23. Mup xumuu http://chem.km.ru

24. Kabunet xumuu: caidt JI.B. PaxmanoBoii http://www.104.webstolica.ru

25. Komeknust «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBDy: Xumust http://experiment.edu.ru

26. Opranuyeckasi XMMUS: JJICKTPOHHBIN YUeOHUK ISl CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru

27. XuMust UTs BCeX: MIUTIOCTPHUPOBAHHBIE MaTepHaIbI 10 00IIEeH, OpraHMYecKoi n
Heopranuueckoi xumun http://school-sector.relarn.ru/nsm/

28. Xumwst 715 IKOJIBHUKOB: caiT Jimutpust bootosa http://chemistry.r2.ru

29. lIkonpHas xumus http://schoolchemistry.by.ru

30. DnexTpoHHas 6MOIMOTEKA M0 XMMHUHU U TexHuKe http://rushim.ru/books/books.htm

OcHnauwienue yuedoHo20 npouecca
Hamypanbnole 06vekmol:
Komnekmuu:

® MUHEPAJIOB U FOPHBIX MOPO/I;

e MeTalIoB U CILIaBOB;

e [Inactmacc, kKaydyyKkoB, BOJIOKOH;

e HedT1b 1 mpoayKTHI €€ epepadoTKy;
o CTeKIIO U U3ACIUS U3 HETO;

e Tommuso;

e MuHepanbHbIe YIOOPCHUS.

Xumuueckue peakmugol U Mamepuaibl:

1) IIpocTrie BemecTBa: Meib, HATPUH, KaTbLIUA, MarHUH, KeJIe30, IUHK, Cepa, yroJib.

2) okcuapl: meau (1), kanpuus, xenesa (1), maraus;

3) KHCJIOTHI: CepHasi, COJsTHAsA, a30THAas1, opTodochopHas;

4) ocHOBaHUS - THAPOKCUJIBI: HATPUS, KaIbIUs,25%-HbI BOAHBIA PACTBOP AMMHUAKA;

5) comu: xnopuasl HaTpus, meau (1), amomunus, sxenesa (111); aurpaTer kanus, HaTpUs,
cepebpa; cynbdarter menu (1), xemnesa (1), xkenesa (111), ammonwust; moaua kanvs, GpoMu
HaTpUS;

6) OpraHrYeCKHe COCIMHEHUS: ITAHOJI, YKCYCHAsI KHCIIOTA, METHIIOBBIA OPaHKEBBIH,
¢benondranens, TaKkMyc, Kpaxmal, LeJUTI0103a, TI0K03a, )KUPHIL.

Xumuueckasn nadopamopnasn nocyoa, annapamsvl U npudopbl:

1) mpuGops! 17151 pabOTHI ¢ ra3amu;



2) anmapathl ¥ IPUOOPHI AJISL OTBITOB C TBEPABIMHU, KUJIKUMU BEIIECTBAMU;

3) u3mMepuTeNbHBIE TPUOOPHI U IPUCTIOCOOICHUS JIJISI BHITTOJTHEHHUS OTIBITOB;

4) cTekIsIHHAS U TIACTMAcCOBas MOCY/Aa U MPUCTIOCOOIEHUS JIJIsl IPOBEACHUS OIBITOB.
Moodenu:

HaGops! Moienieit aToMOB 711 COCTaBJICHUS MIAPOCTEPKHEBBIX MOJIEIICH MOJICKYIT;
Kpucranimyeckue pemeTku Coaeu.

Yueonvie nocobus na neuammnoit ocrnoege:

[Tepuoanueckas cucrema xumuueckux 3neMeHToB .M. Menzaeneesa;

Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAHHUM COJICH;

DNEKTPOXUMHUUYECKHUN Psii HAIIPSDKEHUH METAIIJIOB;

AJTOPUTMBI 10 XapaAKTEPUCTUKE XUMUYECKUX 3JIEMEHTOB, XUMUYECKUX PEAKLINUN, PEILICHUIO
3a/1ad4;

JunakTruueckue MaTepuasbl: paboune TeTpaau Ha MeYaTHON OCHOBE, MHCTPYKILIUHU, KAPTOUKH C
3aJaHUSMU, TaOTUIIbI.

IKpAHHO-36YK08blE CPEOCHEA 0OVYEeHUA:

CD, DVD-nucku, BuneoGuibMbl, KOMIBIOTEPHBIC TIPE3CHTAIHH.

TCo:

Kowmnetorep;

MynpTUMeAMANIPOEKTOP; DKpPaH, HHTEPAKTUBHAS JI0CKA.

Y4eOHbli mporece Npu U3y4eHUH Kypca XUMUH B § KJIACCe CTPOUTCS] HA OCHOBE CIICAYIOIINX
Memoooe 00yueHus.
- nH(GOPMAIMOHHBIIH;
- HCCJICOBATENLCKUI (OpraHu3aIys UCCIeI0BATEIBCKOTO Ta00PAaTOPHOTO MPAKTUKYMA,
CaMOCTOSITEIILHBIX pa0OT U T.11.);
- MpoOJIEMHBIH (ITOCTAHOBKA TPOOJIEMHBIX BOIIPOCOB U CO3/IaHHUE MPOOIIEMHBIX CUTYAITUi Ha YPOKe);
- ucnons3oBanne UKT;
- AITOPUTMHU3HPOBAHHOE O0yUYeHHE (AITOPUTMBI TUTAHUPOBAHUS HAYYHOTO MCCIICIOBAHMS U
00pabOTKH pe3yIbTaTOB KCTICPUMEHTA, AJITOPUTMBI OITUCAHUS XUMUYECKOTO 00BEKTa, alITOPUTM
pacckasa 0 CTpPOSHHH M CBOMCTBAaX XMMHUYECKOTO JIEMEHTA U T.]1.);
- METOJIbI Pa3BUTHS CITIOCOOHOCTEH K CaMOOOYUYCHHIO M CaMOOOPa30BaHUIO.

OpranuzanuoHHble OPMBbI 00y4eHHs] XMMHH, HCIIOJIb3yeMble Ha YPOKax:
e ['pynmnosas
e [lapnas
e lnauBuayanbHas
e [IpoekTHas neATENBHOCTD
e [IpakTuyeckue paboThI
e JlaGopaTOopHbIE OIBITHI.
e TBopueckoe 3aJaHue.

@®opMBbI KOHTPOJISI OCBOEHHS YUAIUMHCS COAEPKAHUS 00yUeHUs] XUMHH, UCTI0JIb3yeMble
Ha ypOKax:

1. Texymmii KOHTPOJIb: YCTHBIH OMPOC, TECThI, TEMATHUECKUE CPE3BI, JIAOOPATOPHBIC
omnbIThl. [IpoBepka qOMaIIIHEro 3aaHusl.

2. TIpomexxyTOuHBI KOHTPOJIb: CAMOCTOSITEIbHAS paboTa, MpakTHUecKas padboTa,
KOHTpPOJIbHAs paboTa, TBOpUYECKas paboTa.

3. UTOroBbIil KOHTPOJB: UTOTOBAsi KOHTPOJbHAs pabora B (hopmare OI'D.



OBILIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA

B cootBerctBum ¢ ®I'OC OOO yuyamumecs JOJKHBI OBJIAIETh TAKUMHU MO3HABATEIIbHBIMU
y4eOHBIMU JIEHCTBUSMHU, KaK yMEHHE (POPMYIUPOBATH MPOOIEMY U THUIOTE3Y, CTABUThH LIEIH U
3a7]a4i, CTPOUTH IUIAH JOCTHXKECHMS IeJIell M pPElIeHUs IOCTaBJICHHBIX 3allad, MPOBOJUTH
SKCHEPUMEHT U Ha €ro OCHOBE JeJaTh BBIBOJBI M YMO3AKIIOYEHUS, MPEACTaBIATh UX U
OTCTaMBaTh CBOIO TOYKY 3peHusd. Kpome 3Toro ydammecs AOJKHBI OBJIAJIETh MPUEMaMH,
CBSI3aHHBIMU C ONpENENICHUEM IMOHATUN: OrPAHUYMBATH MX, OMUCHIBATH, XapaKTEpPHU30BaTh U
cpaBHUBaTh. ClieIOBaTEIbHO, MPHU W3YYCHUM XHMHHU B OCHOBHOM IIIKOJIE yYalIuecs IOJHKHBI
OBJIAJIETh YYEOHBIMU JCHCTBUSMU, MO3BOJISIFOIIMNE WM JIOCTHYb JIMYHOCTHBIX, MPEAMETHBIX WU
MeTaInpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

Pabouast mporpamma Mo XMMHH PacKpbIBaeT BKIAJ y4eOHOTO MpeaMeTa B JOCTHKEHUE
1eneld OCHOBHOTO 0O0Iero o0pa3oBaHMs W ONpPEACIsICT BaKHEUINE COJEp)KaTelIbHbIC JTUHUN
MpeMeTa:

® «BEHIECTBO» - 3HAHHE O COCTaBE M CTPOSHHUH BEIIECTB, UX CBOWCTBAX U OMOJIOTHUYECKOM
3HAYCHHU,

® (XUMHUYECKasl peaklus» - 3HAaHUE O MPEBPAIICHUSIX OJHUX BEIIECTB B JPYrUe, YCIOBUS
MPOTEKaHUs TAaKKX MPEBPAIICHUH B CII0c00aX yIpaBiIeHUs PEaKIUIMU;

® (IIPUMEHEHHME BEIICCTB» - 3HAHWE W OMNBIT OE30MAaCHOT0 OOpAIICHHs] C BEIICCTBAMH,
MaTepuagaMu | MPoIeccaMi, HEOOXOAUMBIMH B OBITY M Ha IPOU3BO/ICTBE;

® (I3BIK XUMHHU» - ONEPUPOBAHUE CUCTEMOW BAXKHEHIIMX XUMHYECKUX TMOHATHM, 3HAaHUE
XMMHYECKOM HOMEHKJIATypbl, a TakXe BJIAJCHHE XHUMHUYECKOM CHUMBOJIMKON
(xumuueckumu HopMyIaMH U YPABHEHUSIMH ).

Lenu u 3a0auu npocpammot odyuenus:
1. OcBoeHue BaKHEHIIMX 3HAHUI 00 OCHOBHBIX MOHATHUSX U 3aKOHAX XUMHH, XUMHYECKON
CUMBOJIUKE.
2. OsnajgeHue yMEHUSMU HaONIOAATh XHUMUYECKUE SIBJICHUS, MPOBOJAUTH XHUMHUYECKUI
HKCIEPUMEHT, TPOU3BOJUTH PACUYeThl HA OCHOBE XMMHUYECKHX (POpMyJ BEHIECTB M ypaBHEHHU
XUMUYECKHUX PEaKLIUM.
3. Pa3BuTHE MO3HABATENBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
rporLecce MpoBEACHHUSI XUMUYECKOI0 SKCIIEPUMEHTa, CaMOCTOSITEILHOTO MPUOOPETEHUsT 3HAHUN
B COOTBETCTBUH C BO3HUKAIOIIUMH KU3HEHHBIMH MOTPEOHOCTAMHU.
4. ®opMupOBaHHE y Yy4YalIUXCs XMMHYECKOM KAPTUHBI MUpa KaK OpPraHWYECKOM YacTH €ro
LIETIOCTHOW €CTECTBEHHOHAYYHOW KapTUHBI. BocnuraHue OTHOMIEHUS K XMMHUU KaK OJHOMY HMX
(dbyHIaMEHTATBHBIX KOMIIOHEHTOB €CTECTBO3HAHUSI M DJIEMEHTY OOIICUEIOBEYECKON KYIbTYPHI.
5. ®opmupoBaHUE BaXKHEUIINX JIOTHUECKHUX OTepallfii MbIIIJIeHHs (aHaIn3, CHHTE3, 000011IeHue,
KOHKpEeTH3alusi, CpaBHEHHWE M Jp.) B IpOLEcce IMO3HAHUSA CUCTEMbl Ba)KHEHWIIMX IOHATHUH,
3aKOHOB, TEOPHUM O COCTaBE, CTPOCHUH U CBOMCTBAaX XUMUYECKUX BEIECTB.
6. [IpuMeHeHNE TOMyYEeHHBIX 3HAHWA WM YMEHHM IS O€30IMaCHOTO HCITOJIb30BAHUS BEIICCTB U
MaTepHuanoB B OBITY, CETCKOM XO3SCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MOBCETHEBHON JKU3HM, MPENYNPEXKIACHUS SBICHUN, HAHOCSIIMX BpEJ 30POBBI0 YEJOBEKa U
OKpY2Karolleu cpee.
7. IlpoexTrpoBaHUe U peanu3aliys BHITYCKHUKaMU OCHOBHOM HIKOJIbI JINYHOW 00pa3oBaTeIbHON
TpPaeKTOpUU: BBIOOp mpodmiss OO0ydeHHs B CTaplied MIKoje WM MpOopeCCHOHAIBHOTO
00pa30BaTEIbLHOTO YUPEKICHHUS.
OBrnaneHue KIIOYEBBIMA KOMIETCHIUSMHU (yueOHO-TIO3HABATENBHBIMY, WH(GOPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKAaTHUBHBIMH ).

Mecmo xumuu ¢ Yueonom naane



Peanuzanus nmporpaMMsl B poriecce 00ydeHHs MO3BOJIUT yJallUMCs OCBOUTh KITFOUEBbIE
KOMIETeHIIMH B obOsacT XxuMuu. M3yueHue mpenmera «XuMusi» B 4acTH (OPMHUPOBAHUS Yy
y4aluxcs Hay4YHOTO MHUPOBO33PEHHMS, OCBOCHHUS OOIIEHAYYHBIX METOJIOB IO3HAHUS, OCBOCHHS
MIPAKTUYECKOr0 IPUMEHEHUs HAy4YHbIX 3HAHMM OCHOBAHO HAa MEXKIIPEAMETHBIX CBA3SIX C
npeameramu. «@Pusukay, «buonorus», «xonorusy, «l'eorpadpus» u «MaremaTuka» Hu
dbopMupyeT KOMIETEHLIMH, HEOOXOAuMBbIe [UJIsi MpPOJOJKEHHUs o00pa3oBaHusi B o0jacTu
€CTEeCTBEHHbIX HayK. lIporpamma Kypca XMMUHU AJIi OCHOBHOW WIKOJIBI pa3pabaThiBanach ¢
Y4€TOM IE€PBOHAYaIbHBIX MPEICTABICHUM, MOJYUYCHHBIX YYAIlUMUCS B HAYAJIBHOW ILIKOJE MpHU
W3Y4YEHHUH OKPYXKAIOIIET0 MUpA.

B mpouecce ocBoeHuss mporpamMmbl Kypca XUMHUHM JUIi OCHOBHOM IIKOJIBI y4YalllHECs
OBJIA/ICBAIOT YMEHUSMHU CTaBUTh BOMNPOCHl, HAOMIOAATh, OOBICHATH, KIACCU(PUIMPOBATS,
CpaBHUBATh, MPOBOJAUTH FKCIEPUMEHTHI M1 MHTEIPUPOBATH BBIBOJIBI Ha MX OCHOBE, ONPEIECIAThH
UCTOYHUKH XMMUYECKOH HMH(pOpMAIH, MOIy4aTh M aHAJIM3UPOBATH €€, a TaKKe T'OTOBUTh Ha
3TON OCHOBE COOCTBEHHBIH MH(DOPMAILIMOHHBIN MPOIYKT, IPE3EHTOBAThH €r0 U BECTH JAUCKYCCHIO.
[IporpaMmMa 1MO3BOJIIET yYalIUMCS OINPEACITUTHCS C BBIOOpOM mpoduiiss 0OydeHus B crapiiei
LIKOJIE.

VY4eOHBIN MJIaH Ha W3YYEeHHE XUMHH B OCHOBHOW IIKOJIE OTBOJUT 2 y4eOHBIX Yaca B
HEJITI0 B TeUEHHE KaXKI0T0 rofa o0ydeHus, Bcero 140 gacos, mo 70 4acoB B roj.

Ocobennocmu cooepycanus YMK

Pabouas mporpamma noctpoeHa Ha OCHOBE KOHLEHTPHYeCKOro mojaxoaa, oCOOEHHOCTh
KOTOPOTr'O COCTOMUT B BBIYJICHEHUHU AMJAKTHUECKOW €JUHMIBI (B JaHHON MporpaMMe TaKOBOM
ABIISIETCA «XMMUYECKUH 3JIEMEHT») M JalbHEWIIEM YCIOKHEHWU W paclIMpeHuu ee (311ech
TaKOBBIMHM BBICTYNAIOT (DOPMBI CYyIIECTBOBAaHUS (CBOOOJHBIE AaTOMBI, MPOCThIE U CIIOKHBIE
BemecTBa)). JlaHHpIi mpuHIMN TTOCTpoeHus Pabodeit mporpaMMbl 00yCIOBHI HEOOXOIUMOCTh
BHECEHMS U3MEHEHHI B JIOTHKY U3JI0KEHUsI y4eOHOro MaTepuaa, mpeIyCMOTPEHHOM aBTOPCKOM
nmporpaMMoi yueOHOTO Kypca. Tak, IMpakTHYeCKHe padOThl MPOBOMATCS HE OJIOKOM, a TpH
W3YYEHUH COOTBETCTBYIOIIUX TEMaTHUECKHUX BOIPOCOB; B 8 Kiacce MpaKTHYECKUE DPaOOTHI
«oHHbIe peakuuu» U «YCIOBUS TEUEHUSI HOHHBIX peaklUi B pacTBOPE J0 KOHIa» 00beINHEHBI
B oaHy. IIpaktukym 8 kiacca momonHseT mpakrtudeckass padora NeS «OuncTka 3arpsi3HEHHOM
noBapeHHO# conmy. [Ipaktuueckue pabotel «HaOmrogeHust 3a ropsimei cBedoi», «OducTka
3arpsA3HEHHON IOBAPEHHOM COJIM» IPOBOASTCS KaK JOMAIIHUN SKCIIEPUMEHT.

B cooTBercTBUM CO CIIOKHMBINEHCS TPAKTUKOW OpTraHW3allMd OCHOBHOTO OOIIETo
oOpa3oBaHusi B  00pa3oBaTENbHBIX  YUPESKACHUAX  0Omero  oOpa3oBaHUS  peaybHas
MPOJIOJDKUTEIIBHOCTh  yu4eOHOTrOo rojga B 9 Kkjaccax MeHbIIe HopMmaTuBHOH. C  ydeToM
HEM30EKHBIX TOTeph Y4EeOHOrO BPEMEHH, BBI3BIBAEMBIX pA3IUYHBIMU  OOBEKTUBHBIMHU
MPUYMHAMU, a TaK’K€ HEOOXOIUMOCTU BBIACIICHUS TOMOJIHUTEILHOTO BPEMEHHM Ha MOBTOPEHHUE
OTJEJbHBIX BONPOCOB Kypca XWMHHU, MOATrOTOBKY K OI'D, mpeaycMOTpeHO COKpallleHuE 4uciia
MPAKTUYECKUX pPAa0OT. YUHTHIBasS BO3MOXXKHOCTH IIKOJBHOTO KaOWMHETa XUMHUH, BMECTO
npakTudeckoir pabotsl B 9 kiacce «llomydyenme, coOupaHume H pacro3HaBaHUE Ta30B»
MIPOBOASTCS 1a00paTOPHBIE OMBITH HA YpOKax MPH U3YYEHUU COOTBETCTBYIOUIMX TE€M; YEThIpe
MIpaKTUYECKHEe pabOThl MO PELICHUIO SKCIIEPUMEHTANBHBIX 3a1au «lloarpynmnel HemeTalaoB»
00BEMHEHBI B JIBE; MOCJIEC U3YUYECHUS TeMbI «MeTably MPOBOAATCS 2 MpaKTUdecKue padoThl Ha
KAaueCTBEHHBIE PEAKIIMU Ha HOHBI METAJIJIOB U PEILIEHUE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

Ocnoenbvle udeu Kypca xumuu

L MaTepI/IaJ'H)HOG CAUHCTBO BEIICCTB €CCTCCTBCHHOT'O MHpPA, UX TCHETUYCCKAsA CBA3b,

¢ TNPUYUHHO-CIICACTBCHHLIC CBsA3HU MCKIY COCTaBOM, CTPOCHHUCM, CBOﬁCTBaMH,
INOJIYy4YCHHUEM U IIPUMCHCHUEM BCILCCTB,

® JIO3HABAa€MOCTH BECUICCTB U SaKOHOMepHOCTeﬁ MPOTCKAHUA XUMHUYCCKUX peaKuHﬁ:



OOBSICHAIONIAS ¥ IPOTHOZUPYIOIIAs POJIb TEOPETUUECKUX 3HAHUN 111 (DAaKTOIOTUIECKOTO
MaTepHaja XUMUU 3JIEMEHTOB;

KOHKPETHOE XMMHYECKOE COCIMHEHHME KaK 3BE€HO B HEIPEPHIBHOM LIENH MPEBpaLICHUI
BEILECTB, YYacCTBYIOLEE B KPYrOBOPOTE XUMHUYECKUX DJIEMEHTOB M XHUMHUYECKOU
JBOJIIOLIVH;

O00BEKTHBHOCTD M TIO3HABAEMOCTh 3aKOHOB MPHUPO/IbI; 3HAHHE 3aKOHOB XMMHUU MO3BOJISET
YIPaBIIATh XMMUYECKHUMU PEAKIUSIMH, HAXOAMTh JKOJIOTUYECKU Oe30MacHble CIOCOOBI
MIPOU3BOJCTBA U OXPaHbI OKPYKAIOIIEH CPEIbl OT 3arpsi3HEHUI;

B3aUMOCBSI3aHHOCTb HAYKH U IIPAKTUKU;

pa3BUTHE XMMUYECKOM HAyKHM M XMMM3aLUM HAPOJHOIO XO35MCTBA CIIy)KaT MHTEpecaM
YyelloBeKa M 00IecTBa B 1IE€JIOM, HWMEIOT T'yMaHHCTHYECKHM XapakTep M TPU3BAHbI
CHOCOOCTBOBATH PEIICHUIO TTI00aTBHBIX TPOOJIEM COBPEMEHHOCTH.

3HAUUTENBHOE MECTO B COJIEPIKaHUU Kypca OTBOAMTCA XUMUYECKOMY AKCIepuMeHTy. OH

MO3BOJISIET CPOPMUPOBATH y YHYAIIMXCS CHEUMaTIbHbIE NpPEAMETHbIE yMEHHUs paboTaTh C
XMMHUYECKMMH BEIIECTBAMH, BBIMOJHATh IMPOCTHIE XHMHYECKHE OMBITHI, HAy4YUTh UX
0€30MaCHOMY M HKOJIOTHYECKH TPaMOTHOMY OOpAaIIeHHIO C BELIeCTBaMU B OBITYy M Ha
npousBojcTBe. [IpakTudyeckue paboThl ciay,aT HE TOJBKO CPEICTBOM 3aKpEIUICHUs YMEHUI
Y HAaBBIKOB, HO M KOHTPOJIS KAYeCTBa UX C(OPMHUPOBAHHOCTH.

COJAEP)KAHUE KYPCA XUMHUHU B 8 KIIACCE

Kypc xumuu B 8 Ki1acce u3ydaeTcs B JBa dTara:

e XHUMHSA B CTaTHKe; 3JEChb pacCMaTPUBAIOTCS COCTaB M CTPOEHHE aTroMa U
BellecTBa. Ero OCHOBY COCTABIISIOT CBEJIEHHSI O XUMHUECKOM IEMEHTe U hopmax
€ro CYyLIECTBOBaHMS — aTOMax, M30TONAX, MOHAX, IPOCTBIX BEIIECTBAX U HX
BaKHEHIITIX COCAMHCHUAX,; CTPOCHHUHN BCIICCTBA (TI/IHOJ’IOFI/II/I XUMHUYECKUX CBSA3EH
U BUAAX KPUCTAIIIMYECKUX PELIETOK);

e XUMHUA B JMHAMHUKE; 3HAKOMCTBO C XUMMYECKUMM pEaKLUUsIMH U HUX
knaccudukanueii. CBOWCTBA BEIIECTB OCHOBHBIX KIIACCOB B CBETE TEOPHH
ANEKTPOJINTUYECKON TUCCOLUALIMY U B CBETE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX

MIPOLIECCOB.
Y4eOHo-TeMaTH4YeCKHH I1aH 8 Kiacca
Paznen Tema KonunuectBo B ToMm uncie
4acoB KOHTPOJIBHBIX | MPAKTUYECKUX
pabor pabor
da3za 3amycka (COBMECTHOE IPOEKTUPOBAHKE U MIIAHUPOBAaHNE y4EeOHOTO To/a)
I | Beeienne | 6 | 3
@da3a NOCTaHOBKHU U PEUICHMs CUCTEMBbI Y4€OHBIX 3a7a4

I ATOMBI XUMHUYECKHUX 3JIEMEHTOB 10 1
Il [IpocThie BemecTBa 7
V4 CoenuHeHnss XUMHYECKUX DJIEMEHTOB 14 1 2
\Y N3menenusi, mpoucxoasiiiye ¢ 11 1

BEIECTBAMU
VI PactBopenue. PactBopsl. Peakuiun 16 2

MOHHOTrO 0OMEHa U OKHCIUTENBHO-

BOCCTAaHOBUTEJIbHBIE PEAKIINU

PednexcuBnas daza

VIl HTorooe moBTOpEeHHE, IEMOHCTPALUS 4 1

JIMYHBIX JJOCTH)KEHUH ydaruxcs
Peseps 2




| Urtoro | 70 | 4 7

l. BBengenue

[lpeamer xumuu. MeToasl TO3HAHUS B XWMHUH: HaOJIOJEHHE, HKCIEPUMEHT,
MojaenupoBaHue. VICTOYHMKM XUMHUecKoW wuHpOpManmu, ee TMOJy4eHHe, aHalu3 W
IIPE/ICTABIEHUE €T0 PE3YIbTATOB.

[lonaTre 0 XUMUYECKOM d3JIeMEHTE U (DOpMax €ro CylecTBOBAaHUS: CBOOOIHBIX aToMax,
MIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBparenus BemecTB. OTIMYNE XUMUYECKUX PEAKIHI OT (u3nyeckux sipneHuil. Ponp
XMMHAW B JKH3HHM ueinoBeka. Xemodumms u xemopoOusi. Kparkuwe cBeneHUss M3 HCTOPHH
BO3HUKHOBEHUS U Pa3BUTHSI XUMHH. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUH XUMHUYECKON
Hayku (paboter M.B.JlomonocoBa, A.M.bytneposa, JI.11.Meneneesa).

XuMu4ecKkass CHMBOJIMKA. 3HAKU XUMHUYECKHUX OJJIEMEHTOB. XHUMHUYECKUE (HOPMYIIBI.
Wupexcel 1 koapdunmentsl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsIpHas Macchl. Boluncienue
MaccCOBOM TOJIM XUMHYECKOT0 3JIEMEHTA B BELIIECTBE HA OCHOBE €ro (hOpMYyJIbl.

[Tepuonnueckas cucrema xumudeckux sneMeHToB [[.M.MeHneneeBa, ee CTpyKTypa:
MaJble U OOJIbIINE MEePHOABI, IPYIIbl U noArpynmnsl. [lepuonnyeckas cucrema Kak CIpaBOYHOE
1ocodue /1715 MOJIY4EeHUs CBEIEHUN O XMMUYECKUX 3JIEMEHTaX.

PacuerHsble 3aaauu. 1. HaxoxaeHne OTHOCUTENIbHONW MOJIEKYISIPHOI Macchl BellecTBa MO
€ro XuMuueckou ¢popmyie. 2. Beruncienne MaccoBoi JOJIUM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE
o ero gopmyse.

IIpakmuueckas paboma Ne 1. TlpaBuna TeXHUKHA 0€30MMaCHOCTH B XUMUYECKOM KaOHMHETE.
[Ipuemsbl oOpatieHus ¢ 1abopaTopHbIM 000PYAOBAHUEM.

Ipakxmuueckas paboma Ne 2. TIpuzHaku XUMHUUECKHX PEAKIIH.

IIpakxmuueckas padboma Ne 3. HaOnromenus 3a ropsmied CBEYOH (OomauiHuti
9KCnepuMeHm,).

1. ATOMBI XHMHY€ECKHX 3JIEMCHTOB
AToMBl Kak ¢opMma CyIIECTBOBAaHUS XUMHUYECKUX 3JIeMEeHTOB. OCHOBHBIE CBEJIEHHUS O
CTpOCHUHM aTOMOB. JloKaszaTeabCTBa CJOXKHOCTH CTpoeHus aToMoB. OmbiTel Pesepdopa.
[TmaHeTapHas MOJIENIb CTPOCHHUS aTOMA.
CoctaB aTOMHBIX sJ€p: NPOTOHBI M HEUTpoHBL. OTHOCHUTEIbHAs aTOMHas Macca.
B3auMocCBsI3b IOHATHI «IIPOTOHY», «KHEUTPOHY», KOTHOCHTEIbHAS aTOMHAs Maccay.

M3meHeHne duciaa TPOTOHOB B sApe aTomMa — OOpa30BaHME HOBBIX XUMHUYECKUX
JJIEMEHTOB.
M3meHeHne ynciaa HEUTPOHOB B sAape aTomMa — oOpa3oBaHue M30TONOB. COBpEeMEHHOE

ONpEJIETICHUE MOHATUS «XUMHUYECKUH 3y1eMeHT». M30Tonbl Kak pa3sHOBUAHOCTH aTOMOB OJHOTO
XMMHUYECKOI0 JIEMEHTA.

OnexTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000JI0UEK aTOMOB XUMUYECKUX 3eMeHTOB No 1—20
nepuoanueckont cucremsl [[. . MenneneeBa. [loHATHE O 3aBEpIIEHHOM M HE3aBEPLICHHOM
ANEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[Iepnonnueckas cucrema XUMUIECKuX 1eMeHTOB J[. 1. MeHnneneeBa u CTpOeHHE aTOMOB:
(bu3nyecKuil CMBIC MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEpPa IPYIIIbI, HOMepa MepHoa.

N3meHeHne yucia 3JIEKTPOHOB Ha BHEIIHEM 3JEKTPOHHOM YPOBHE aTOMa XMMHMUYECKOI'O
JJIeMEeHTa — 00pa30BaHUE TOJOKUTENIBHBIX U OTPUIATENIbHBIX MOHOB. MoHBI, 00pa3oBaHHbBIC
aTOMaM{ METaJUIOB U HeMeTaJIoB. [IpHunHBl U3MEHEHUS] METAJUIMUECKUX U HEMETAJUIMYECKUX
CBOMCTB B IIEpUOAaX U rpynmax.

O6pazoBanue OuHApHBIX coeanHeHUi. [loHsTHE 00 MOHHOM CBsA3U. CXeMbl 00pa3oBaHUs
HWOHHOU CBSI3H.

B3aumopeiicTBue aroMOB XMMHYECKMX 3JIEMEHTOB-HEMETAUIOB MEXIy coOoil -
o0pa3oBaHUE IBYXaTOMHBIX MOJIEKYJI MPOCTHIX BemlecTB. KoBanieHTHas: HENMOMspHAst XUMHYeCKast
CBSI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.



BzaumopeiicTBue aToMOB XUMHYECKHX JJIEMEHTOB-HEMETaJUIOB MEXIy coboit -
oOpa3oBaHue OWHAPHBIX COCIWHEHWA HEMETAJJIOB. OJEKTPOOTpHUIATeNbHOCTh. [loHsATHE O
KOBAJICHTHOU IIOJIAPHOM CBS3H.

B3anMopeiicTBe aTOMOB XUMHUYECKHUX 3JIEMEHTOB-METAJIJIOB MEXIY CO00i - 0Opa3oBaHue
METAJUIMYECKUX KpUCTAILIOB. [IOHATHE O METAIIIMYECKOM CBA3U.

JlemoncTpanuu. Mojaenn aToMOB XMMHYECKHX dJeMEeHTOB. Ilepuomuueckas cucrema
xumuueckux asemenToB J[. . Menaeneena

I11.  IIpocthie BemecTBa

[TonoxxeHue MeTamIOB M HEMETANIOB B IEPUOAUYECKON CHCTEME XHMHUUYECKUX
anemeHtoB JI. M. Menneneea. BakHellne NpoOCThIE BEIIECTBA — METAIIIBL KEJE30,
QIIOMUHUH, KaJbIIMHA, MaTHUH, HATPHA, Kanmuid. O0mue pu3nveckne CBOWCTBA METAILIOB.

BaxHeiime mpocThie BelecTBa — HEMETAJIbl, 00pa30BaHHBIC aTOMAaMH KHCJIOPOJa,
BOJIOpOJIa, a30Ta, cephl, Gocdopa, yriepona. CriocOOHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB K
00pa30BaHUI0 HECKOJBKHX IPOCTHIX BEIIECTB — aJUIOTPONHS. AJIOTPONHBIC MOIU(DHKAIIAN
kuciopona, Gochopa m omoBa. MeTaliMyeckne W HEMETAJUIMYECKHE CBOMCTBA MPOCTHIX
BelecTB. OTHOCUTEIBHOCTD JIENIEHUS MPOCTHIX BEIECTB HA METAJIJIbl U HEMETAJUIBIL.

Iloctosnnas ABoranpo. KomudectBo BemectBa. Monbs. Monsgpaas macca. MousipHBIi
0o0BeM ra3oo0pa3HbIX BellecTB. KpaTHbIe €IWHUIBI KONWYECTBA BEIIECTBA — MUILIMMOJbL U
KWJIOMOJIb, MWUIUMOJISIDHAA W KWJIOMOJISIpHAs MacChl BEIIECTBA, MHUIUMOJIAPHBIA U
KHJIOMOJISIPHBIN 00bEeMBbI Ta3000pa3HbBIX BEIIECTB.

PacdeTsl ¢ uCIONB30BaHMEM MOHATHI «KOJIWMYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBI 00BEM Ta30BY», KIIOCTOSTHHAST ABOTaAPO».

Pacuernble 3amaum. 1. BbpluucineHne MOJSpHONM MacChl BEIIECTB MO XUMHYECKUM
¢dbopmynam. 2. PacueTsl C HCIONB30BaHHEM TOHATUN «KOJIMYECTBO BEILIECTBA», «MOJSpHAs
Maccay, «MOJISIPHBI 00bEM Ta30By, «IIOCTOSTHHAST ABOTaIpO».

JemouncTpanuu. [lonyderne o3oHa. OOpa3iisl 0EI0ro U CEPOro 0JIoBa, OEIOro U KPaCHOTO
dbochopa. Hekotopple MeTamibl U HEMETaUIbl KOJIMYECTBOM BemectBa 1 mosb. Mogens
MOJIIPHOTO 00beMa ra3000pa3HbBIX BEIIECTB.

V. CoeanHeHNs1 XHMHUYECKHX 2JIEMEHTOB

Crenenb oxucieHusi. OmnpeneraeHue CTENEHU OKHCICHHsI 3JIEMEHTOB IO XUMHYECKOM
dbopmyne coemunenus. CocrtaBiieHne GoOpMyn OWHAPHBIX COCIMHEHHM, OOMUN Crocold ux
Ha3bIBaHUSL.

bunapHbpie cOoeTMHEHHUS HEMETAJUIOB: OKCHIIBI, XJIOPHUABI, CYTbQHUIBI U JIp. UX COCTaB U
HazBaHus. CoctaBnenue ux ¢opmyn. IlpencraButenu OKCHIOB: BOJA, YIJICKUCHIBIA Ta3 u
HeramieHasi M3BeCTh. l[IpencTaBUTeNnu JETYYMX BOJOPOIHBIX COCAMHEHHUH: XJIOPOBOAOPOA H
aMMHAK.

OcHoBaHUs, WX COCTaB M Ha3BaHWSA. PacTBOpMMOCTH OCHOBaHHMI B Boje. TaOimia
pPacTBOPUMOCTH THIPOKCUAOB U coliei B Boje. IIpencraBurenu mienodeil: rupoOKCHIbl HATpuUs,
Kanuss ¥ Kanpuus. [loHsTHE O KauecTBeHHBIX peakuusax. Wuaukatopsl. M3menenue okpacku
HMHJUKATOPOB B ILIEJIOYHOU CpEE.

Kucnotel, ux coctaB u HazBanusa. Knaccudukamms xucior. [IpeactaBuTenn KUCIOT:
cepHasi, CoJisiHasg U a30THas. MI3MeHeHne OKpacKu WHIUKATOPOB B KUCIOTHOU Cpejie.

Conu Kak MpOU3BOAHBIE KUCJIOT U OCHOBaHMU. VX cocTtaB u Ha3BaHus. PacTBOpUMOCTH
coneii B Boze. [IpencraBurenu coneit: Xiopu HaTpusi, KapOoHaT U ¢ocdat Kanbuus.

AmMop¢dHbIe U KpUCTaUIMYECKUE BellecTBa. MexXMOIeKyIspHbIe B3aUMOIEUCTBUSA. THUIIBI
KPUCTAJUTMYECKUX PEIIETOK: MOHHAs, aTOMHAs, MOJICKYJISIpHAsE U METaJTMYecKas. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT THUIOB KPUCTAIIIUNYECKUX PEIIETOK.

UYuctele BemiecTBa M cMmecu. llpumepsl KuAKUX, TBEPABIX U Tra3000pa3HbIX CMeECEH.
CBoICTBa YHCTBIX BemiecTs M cMmecer. Mx cocras. MaccoBass u oObeMHas IOJIM KOMIIOHEHTA
cMecu. PacueTsl, CBsI3aHHbBIE C UCTIOJIB30BAHUEM MTOHSATHUS «IOJISI.
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Pacuernsbie 3agaum. 1. Pacuer maccoBoil m O0OBEMHON [0yl KOMIIOHEHTOB CMECH
BelecTB. 2. BblunmcneHne maccoBoW [J0JM BeLIECTBA B pacTBOpPE IO HM3BECTHOW Macce
pacTBOPEHHOr0 BEIIECTBA M Macce pacTBoputens. 3. BplunclieHHe Macchl pacTBOPSEMOIO
BEIIECTBA U PACTBOPUTES, HEOOXOIMMBIX JIJISl PUTOTOBJICHUS OINPEENIEHHOM Macchl pacTBOpa
C U3BECTHOM MACCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA.

JemoncTpanuu. OOpa3ipl OKCHAOB, KUCJIOT, OCHOBaHMM u coned. Mogenu
KPUCTAJNIMYECKUX PELIETOK XJIOpUAa HaTpus, aiMasa, okcunpa yriepoga (IV). B3peiB cmecu
BoJI0poAa ¢ Bo3ayxoM. CriocoOsI pa3jiesieHus cMecei. J(ucTuiuisiius Boabl.

JlaGopaTopHble onbIThl. 1. 3HAKOMCTBO C 00pas3liaMu BEIIECTB Pa3HBIX KJIACCOB. 2.
Paznenenne cmeceit. 3. I3aMeHeHUe OKpacKy HHIUKATOPOB B KUCIOTAX U IIeI0YaxX.

IIpaxmuueckas paboma Ned. IlpurotoBneHue pacTBopa caxapa U pacueT ero MaccoBOM
JIOJIA B PacTBODE.

IIpaxmuueckas _paboma Ne 5. OuucTKa 3arpsA3HEHHOW MOBAPEHHON CONMU (JomauHul
9KCnepumMeHm)

V. I/I3MeHeHI/Iﬂ, MpoucxoadAmue ¢ BemecreamMmu

[TonsaTHe sSBICHUI KaK U3MEHEHUH, TPOUCXOISIIINX C BEIIECTBAMMU.

SIBieHuUs, CBA3aHHBIE C M3MEHEHHEM KpPUCTAJUIMYECKOIO CTPOCHMS BELIECTBA IIPU
MOCTOSIHHOM €ro cocTtaBe, — (Gusudeckue spieHus. Dusmdyeckue sBICHUS B XUMUU:
TUCTHIUISINS, KPUCTAJIN3A1Ns, BEIMIAPUBAHUE U BOTOHKA BEIIECTB, IEHTpU(DYTUpOBAHHE.

SIBreHMs, CBSI3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, — XHMHUYECKUE PEaKIUU.
[Ipu3Haku © yClIOBUS TPOTEKaHHWS XUMHUYeCKUX peaknuil. [loHsTHE 00 »9K30- W
SHJIOTEPMHUUYECKUX peaklusix. Peaknuu TroOpeHHMs] KaK YacTHBIM cliydall 3K30TE€PMUYECKUX
PEaKLHii, MPOTEKAOIIMX C BBIICIICHUEM CBETA.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKUE ypaBHEHHs. 3HAYCHHE HHACKCOB U
kod¢pdunimentoB. CocTaBieHHE YpaBHEHUN XUMHUYECKUX PEAKIIUA.

PacueTsl mo xumMuuyeckuM ypaBHEHUsIM. PemieHue 3agad Ha HaAXOXKICHHE KOJIMYECTBA
BEII[ECTBA, MACcChl WJIM 00bEMa MPOIYKTa PEAKIIUH TI0 KOJUYECTBY BEIIECTBA, MacCe WIH 00BEMY
HCXOJIHOTO BenlecTBa. PacueTsl ¢ MCIOIb30BaHUEM MOHATHS «I0JIs», KOTJa HCXOTHOE BEIIECTBO
JJaHO B BUJE pacTBOpA € 3aJJaHHOW MAacCOBOM J0JIEM PACTBOPEHHOIO BELIECTBA WJIU COJIEPIKUT
ONPEACICHHYIO OO TPUMECEH.

Peaknuu pasnoxxenus. I[loHsTHE O CKOPOCTM XMMHMUYECKMX peakuui. KarammsaTopsl.
DEepMEHTBHI.

Peakunu coenmnenus. Karanutuueckue m HekatanuTudeckue peakiuu. OOpaTuMbie H
HEOOpaTUMBbIC PEAKIIUU.

Peakuun 3amenieHusi. OJNEKTPOXMMMUYECKUM  psJ HANOpPSDKEHUH  METajuloB,  €ro
UCITIOJIb30BAaHUE ISl TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIUN MEXIy MeTaljlaMu
Y pacTBOPAMU KUCIOT. Peakiiu BBITECHEHUSI OJTHUX METAJJIOB U3 PACTBOPOB UX COJIEH APYrUMHU
MeTaJulaMHu.

Peakimu obmena. Peaknuu HeliTpanu3anuu. YCIOBUS MPOTEKAHUS PEaKIMi oOMeHa B
pacTBopax 10 KOHIa.

Tumnel XUMHUYECKUX peakiui (1o MpPU3HAKY «UYUCIO M COCTaB HMCXOJHBIX BEIIECTB U
IPOAYKTOB PEAKIMI») Ha MPUMepPe CBOMCTB BOABL. Peakiusi pas3nokeHus — 3JIEKTPOJINU3 BOJBL
Peakuuu coennHeHnss — B3aMMOJECMCTBHE BOJBI C OKCUAAMU METAJUIOB U HEMETAJUIOB. [loHsATHE
«TUOpOKCUABDY. Peakuuu 3amMemieHuss — B3aMMOJEWCTBHE BOABI C IICJIOYHBIMU U
LIEJIOYHO3EMEbHBIMU  MeTayulaMu. Peaknuu oOMeHa (Ha mpumepe TUIpoiu3a cyiabpuia
ATIOMUHUS U KapOuaa Kalblus).

Pacyernbie 3agayu. 1. BplunciieHHE 0 XMMHYECKMM YPABHEHUSM MACChl I
KOJIMYECTBA BEILIECTBA 10 U3BECTHOM Macce WM KOJIUMYECTBY BEIIECTBA OJHOTO U3 BCTYNAIOLIUX
B PEAKIIMIO BEIIECTB WM MPOIYKTOB peakiuu. 2. Berauciaenue mMaccol (KOJIUYECTBA BEIIECTBA,
o0beMa) MPOJyKTa peaklud, €clId HM3BECTHA Macca MCXOJIHOTO BEIIECTBA, COJEPKAIIEero
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OTIpeNieIeHHYI0 J0dI0 TnpuMeceil. 3. Bprumcienne Macchl (KOJIMYECTBa BEIIECTBA, 00bEMa)
MIPOJYKTa peakluy, €cliM U3BECTHA Macca pacTBOpa U MaccoBasi J0JIsl paCTBOPEHHOTO BEILIECTBA.

JNemonctpanuu. [Ipumepsl pusnyeckux sBIeHU: a) ruiaBieHue napaduHa; 0) BO3rOHKa
voja Wi OCH30MHOM KUCIIOTHI; B) PACTBOPEHUE TIepMaHTaHaTa Kanwus; T) 1uddy3us DyImcThIX
BEIIECTB C TopsIleil Jammoyku HakanuBaHus. [Ipumepbl XMMHUYECKHX SIBICHUH: a) TOpeHHe
maruus, ¢ocdopa; 6) B3aUMOJCHCTBHE COJSHOW KHCIOTBI C MPaMOpPOM WM MEJIOM; B)
nonyuenue ruapokcuna menu (II); T) pacTBopeHHe MOTYYSHHOTO THIPOKCHIA B KHCIOTaxX; M)
B3auMozeiicteue okcuna meau (II) ¢ cepHoil KMCIOTOW TIpW HArpeBaHWH, €) PA3IOKCHUE
NepMaHTaHaTa Kajus; 5K) B3aMMOICHUCTBHE pa30aBICHHBIX KUCIOT C METAJUIAMU; 3) Pa3lIOKEeHHUE
MEePOKCHJIa BOJOPOAA; 1) JIEKTPOIIU3 BOBI.

JlabopaTopubie omnbiTbl. 1. CpaBHEHHME CKOpPOCTHM MCHApEHUs BOABI M CIHpTa IO
HMCUYE3HOBCHHUIO WX Kamelb Ha (uibTpoBaibHOW Oymare. 2. OKHCIEHHE MeIUW B IJIAMEHH
CIUPTOBKU WM ropenku. 3. [lomyTHEHHE M3BECTKOBON BOJBI OT BBIIBIXa€MOI'O YIJIEKHCIIOTO
raza. 4. [lonyyeHue yriieKMciaoro ra3za B3auMOJAEHCTBUEM COJIbI U KUCIIOTHI. 5. 3aMelleHue Meau
B pactBope conu Meau (II) sxenezom.

V1.  PacrBopenmue. PacTtBopnl. Peakniun nonnoro oomMena

H OKHCJIUTECIbHO-BOCCTAHOBUTEIbHBIC PCAKIIUH.

PactBopenne kak  (usuko-xummueckuit  mpomecc. [lonatme o0 rHOpatax |
Kpuctayioruapartax. PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJI€NIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPJBIX BEUIECTB OT TeMmIepaTypsl. HacekillleHHble, HEHACHIIMICHHBIE |
MIEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJII MPUPOJbI U CEIBCKOr0 XO3sICTBA.

[lonsiTue 00 HSIEKTPOIUTHUECKON JTUCCOIMAIUMU. OJICKTPOJIUTHI W HEIJICKTPOIUTHL
MexaHu3M AMCCOLMAIIMM 3JIEKTPOIUTOB C PA3IMYHBIM TUIIOM XUMHUYECKOM CBs3U. CTeneHb
AJIEKTPOIUTUYECKON quccoranuu. CUIbHBIC U CTA0bIe SJICKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUU BJIEKTPOJIUTUUYECKON nuccounanuu. MoHHbIe ypaBHEHUs
peakiuii. YCIoBUS MPOTEKaHMUsI peakiru OOMEHa MEXIY JJIEKTPOJIUTaMHU 10 KOHIIA B CBETE
WOHHBIX MTPEACTaBICHUM.

Krnaccudukanus HOHOB U UX CBOHCTBA.

Kucnotel, ux xnaccudukanus. Jucconmanus KHCIOT U UX CBOWCTBA B CBETE TEOPHH
AJIEKTPOJIUTUYECKON Jauccoruanuu. MoJeKyIsipHble M HOHHBIE yYpaBHEHHUS PEaKIUid KHUCIIOT.
B3anMopeiicTBue KHUCIOT € MeTaulaMH. DJIEKTPOXMMHUYECKHH psii HANpsSyKEHUH METaJlIoB.
B3anMopeiicTBre KHUCIOT ¢ OKCHAaMH METa/uioB. B3anmojelicTBre KUCIOT ¢ OCHOBAaHUSAMH —
peakuus HeWTpanu3zanmuu. B3aumonelcTBHe KUCIOT ¢ consiMu. Vcmonb3oBaHue TaOIUITBI
PaCTBOPUMOCTH JIJISl XapaKTEPUCTHKN XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux knaccugukanus. [Jucconuaius OCHOBaHUN U UX CBOMCTBA B CBETE TEOPUU
AJICKTPOJIMTUYECKON AUCCONManuy. B3anMozeicTBue OCHOBaHUN C KHCJIOTaMHU, KHUCJIOTHBIMU
OKCHJaMH M coJisiMH. VIcronb30BaHHWE TaONMIBI PACTBOPUMOCTH JJISl  XapaKTEPUCTHKHU
XMMHYECKUX CBOMCTB OCHOBAaHMU. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHHI IIPU HAIrpPEBaHUMU.

Counn, ux KnaccupuKays U JUCCOLMALMS Pa3IMYHBIX TUNOB cojeil. CBoHCTBa coineil B
CBETE TEOPUU IJICKTPOJUTHUYECKOW Aucconuanuu. B3anmmoneicTBue coned ¢ MeTaljlaMy,
YCJIOBUSL IPOTEKAHUS ITUX peakuuii. BzanmonmeincTsue conerd ¢ KUCIOTaMU, OCHOBAHUSAMHU U
consiMu. Mcnonb3oBaHue TabIUIbl pAaCTBOPUMOCTHU IS XapaKTEPUCTUKHA XMMHUUYECKUX CBOMCTB
COJICH.

O6o00menne cBeieHn 00 OKCHAaX, X KiIacCU(pUKAIIUU U XUMHYECKUX CBOMCTBAX.

['eneTnueckue psabl METAUIOB U HEMETAJUIOB. ['eHeTHueckas CBSI3b MEXIY KiaccaMu
HEOPraHMYECKUX BEIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peaKiii. OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIICHHUE
Y BOCCTAHOBJICHUE.

Peaknun moHHOTO 0OMEHA M OKHCIUTEIBHO-BOCCTAHOBUTENIbHEBIE peakiuu. CocTaBieHne
yYpaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIl METOOM AJIEKTPOHHOIO OanaHca.

CBoiicTBa MPOCTBHIX BEHIECTB — METAUIOB M HEMETAJJIOB, KUCJIOT M COJel B CBETe
MpeICTaBIeHUI 00 OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIX MTPOLIECCAX.
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JemoHcTpanuu. lcnbiTanue BEmECTB M HMX PACTBOPOB HA  3JIEKTPOIPOBOJHOCTb.
JIBU>KeHHE OKpalIeHHBIX MOHOB B JJIEKTPUYECKOM TOJ€. 3aBUCHUMOCTH 3JIEKTPONPOBOJHOCTU
YKCYCHOM KHCJIOTBI OT KOHLEHTpAaLUHU. B3auMonelcTBUE LIMHKA C CEpOH, COJSHOM KUCIOTOH,
xnopuaom meau (II). 'openue maraus. BzaumoneicTBue XJI0pHON U CEPOBOOPOTHON BOIBI.

JlaGopaTopHble onbIThl. 1. Peakuuu, XxapakTepHble Uil paCTBOPOB KUCIOT (COJISIHOW HITU
cepHoil). 2. Peakuuu, xapakTepHble JUJIsl paCTBOPOB 1esiouel (TMAPOKCHI0B HATPHsl WM KaJlus).
3. Ilonydenue U CBOWCTBA HEPACTBOPUMOI'O OCHOBaHHWs, Hampumep ruapokcuaa menu (II). 4.
Peaxiuu, xapakTepHble 11T pacTBOPOB coJsieit (Hampumep, aisa xiopuaa mean (II). 5. Peakmmw,
XapakTepHbIE JUIsi OCHOBHBIX OKCHUJIOB (Hampumep, s OKcuja Kaibiusi). 6. Peakuuw,
XapaKTepHBbIE AJIs1 KUCIOTHBIX OKCUAOB (HallpuMep, AJIs YIJIEKUCIIOTo ra3a).

IIpakmuueckasa paboma Ne 6. VloHHBIE peakiuy. Y CIOBHs TEUEHUS! HOHHBIX PEAKIIUN B
pacTBOpeE 0 KOHIIA.
IIpakmuueckas paboma Ne 7. Perienne SKCIepUMEHTaIbHBIX 3a1a4.

VII. HTorosoe IMOBTOPEHHUE, IEMOHCTPALIUA JTUYHBIX JOCTHKEHHUH Yyamuxcst

[ToBTOpenue matepuana 8 kiacca: Ctpoenue atoma. 113 u I[ICXD JI. . Menneneesa;
Kjaccu(UKanus M CBOMCTBA MPOCTBIX M CJIOXHBIX BEILECTB; TUIBl XMMUYECKHX PEaKIHii;
peakuun voHHOro obmena; OBP; pacuerbl mo XxumuueckuMm ypaBHeHUsIM. Penienue 3amau c
MIPAKTUYECKUM coJiepKaHueM. TeMaTuyeckre SKCKYpCHH, 3alUTa IPOSKTHBIX PadoT.

COJAEP)KAHUE KYPCA XUMHUH B 9 KIIACCE

B xypce 9 knacca BHauanme o0000IIalOTCA 3HAHUA YYallMXcs MO Kypcy 8 Kiacca,
anoeo3oM KOTOPOTo SIBIIIETCS Mepuoandeckuil 3akoH u [lepuoanueckasi cucteMa XUMHUYECKUX
anementoM J[.M.MenneneeBa. Kpome Toro, o000IIAIOTCS ¥ pPACIIMPSIOTCS CBEACHHS O
XUMHUECKHX PEeaKIMsIX M HUX KiIacCU(PHUKAIMM — 3HAHUS YCIOBUH, B KOTOPBIX MPOSBISIOTCA
XMMHUYECKHE CBOICTBA BEIIECTB, U CIOCOOOB YNpPaBICHHUS XMMHYECKHUMHM IPOIECCaMU. 3aTeM
paccMaTpuBarOTCs OOIIME CBOMCTBA METANIOB M HEMeTauioB. B  Kypce moapoOHO
paccMaTpuBarOTCs COCTaB, CTPOEHHE, CBOMCTBA, MOJIYyYEHHE U IPUMEHEHHUE OTAEIbHBIX, BaXKHBIX
B XO3SIIICTBEHHOM OTHOILIEHUH BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTaMHU 2 U 3 MIEPUOJIOB.

B nporpammy BkitoueH paznen «llepBoHadanbHble NPEACTABICHHS 00 OpPraHUYECKHUX
BEIIECTBAaX», MMOCKOJIbKY 3a/laHUs UTOrOBO# aTttectauuu B popme OI'D conepkaT BOMPOCHI MO
OpraHnWYecKoil XMMHU. B 3TOM pasmene maercst mpeiacTaBieHHE 00 OPraHMYECKOW XUMHH U
OpraHMYECKHUX BEIECTBaX, B TOM 4YHClIe OMOJOrMYeCKH Ba)KHBIX BellecTBax. B cBs3u ¢
MePEeX0/10M OCHOBHOM IIKOJIBI HAa TaKyio (hOpMY HTOTOBOI arrectaruu, kak OI'D, B Kypce XuMuu
9 Kylacca mpeyCMOTPEHO BpeMs Ha TIOJArOTOBKY K HEH.

YyeOHo-TEMAaTHYECKHI IJIAH 9 KJ1acca

Pasznen Tema KomnuecTtBo B ToM uncne
1acoB KOHTPOJIBHBIX | IPAKTHUYECKUX
pabot pabot
da3a 3amycka (COBMECTHOE MPOCKTUPOBAHUE U TUIAHUPOBAHUE YU€OHOTO I'0/1a)
I OO01as XxapakTepuCTUKa XUMUYECKUX 10

9JICMCHTOB U XUMHYCCKHUX peaKHI/Iﬁ

da3a NOCTAaHOBKHU U pelIeHMs] yUeOHBIX 3a7a4

| MeTtanisl 17 1 2

1l Hemerasuiet 24 1 2
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v [lepBoHavaNbHBIC TIPEACTABICHUS 00 9
OpPraHM4YCCKUX BCHICCTBAX

Vv [IpoekTHast AEATEIBHOCTD YIAITUXCS 2
PednexcuBnas daza
VI O0600611eH1e 3HAHUN TI0O XUMHH 32 KypC 6 1

OCHOBHOM IKOJbI. [Toaroroska k
roCyJ1apCTBEHHON UTOIOBOM
arrecraiu (OI'D)

Pesepn 2

Hroro 70 3 4

l. Oﬁlllaﬂ XapPaKTEPUCTUKA XUMUYCCKUX IJIEMECHTOB H XUMHUYICCKUX pealcum?i

Ilepuonnueckuii 3axkoH u Ilepumonmueckas cucrema xumuyeckux snemeHtos I, M.
MeHeneeBa B CBETE YYEHUS O CTPOCHUU aTOMa, UX 3HA4eHHE. XapaKTepUCTHUKA DJIEMEHTA I10
ero nosioxeHutro B Ilepuonnueckoit cucteme xumudeckux siaemeHToB . M. Menpaeneesa.
CBolicTBa OKCHJOB, KHCIOT, OCHOBAaHMM M COJIEH B CBETE€ TEOPUM DIEKTPOIUTHYECKON
JUCCOLMALINN U OKUCIIEHUS-BOCCTAHOBIICHMUS.

I'enernyeckue psiipl MeTajlla M HEMeTallula. XapaKTepUCTHKa XUMHUYECKOT O JIEMEHTA I10
KHCIIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEIUHEHH.

[TonsiTHe 0 mepexOoAHbIX 3JeMeHTaX. AM(MOTEpHOCTb. ['eHeTHuYecKuil psl MepexoqHOro
3J€MEHTa. XUMUYECKasi OPraHu3als )KUBON U HE)KUBOW ITPUPOJIBI.

OO0o01ieHne cBeIeHUI 0 XMMUYECKHX peakuusax. Kiaccupukanms XuMHUecKuX peakiuii
M0 pa3jMyYHbIM NpPHU3HAKaAM: «YHCIIO U COCTaB PEarupyromux U 00pa3yoLIUXCs BELIECTBY,
«TETIOBOM (P PEeKT», «HANpPABICHUEY, «M3MEHEHUE CTENeHEeH OKMCIICHHUS HJIEMEHTOBY, «(ha3zay,
«HCTOJB30BaHME Karanmu3artopay». [IoHsATHE O CKOpOCTM XMMHYECKON peakuuu. DakTopsl,
BIMSIOIIME HA CKOPOCTh XUMHUYecKuX peakiuil. Karanmszatopsl u katanu3. WHruOGUTOpSI.
AHTHOKCHUIAHTEL.

JdemoHcTpauuu.

Paznuunbie popmbl Tabauus . M. MenneneeBa. Mojenu aroMoB 31€MeHTOB 1—3-T0
MEepPUOJ0B. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOIN peakiuu OT MPUPOAbl pEarupyroIuX BEIIeCTB.
3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOW pEaKUUU OT KOHILIEHTPALUU PEarupyrouiux BeIIECTB.
3aBUCHUMOCTh CKOPOCTH XMMHYECKOM peakiuu OT IUIOU[aJd CONPUKOCHOBEHMS pearupyromnx
BEIIECTB («KHUISIIMA CII0i»). 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIMH OT TeMIIepaTyphbl
pearupyromux BeulecTB. |'OMOreHHbId U TE€TEPOreHHbIN KaTain3bl. DepMEHTATUBHBIA KaTalus.
Wurubuposanue.

JlabopaTopHble ONBITHI.

1. Tlony4yenue rupoKkcuaa IMHKA U UCCIEA0BaHUE €ro CBOMCTB. 2.MoennpoBaHue OCTPOEHUS
[Tepuonnueckoit cucteMbl xumuueckux snemeHToB Jl. . MenaeneeBa. 3. 3amenieHue xeae3oM
Meau B pactBope cyinbdara meau (II). 4. 3aBUCMMOCTH CKOPOCTH XUMHYECKOW pEaKUUU OT
MPUPOJbl PEarupyrollux BEIIECTB Ha IpPUMEpPE B3aUMOJICHCTBHUS KHUCJIOT € METaJulaMH.
5. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW peaklMi OT KOHLEHTPALMU Pearupyrolnx BEIIeCTB Ha
NpUMepe B3aUMOJICUCTBUA IMHKA C COJISIHOM KHUCJIOTOM pPa3IMYHOM KOHILIEHTPAIUH.
6. 3aBUCHMOCTb CKOPOCTH XMMHMUYECKOM peaKklMK OT IIOAAN COIPUKOCHOBEHHUS pEarupyoLux
BELIECTB. 7. MoJenupoBaHUE «KHUIIAIIETO CIOs». §. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOU
peakuuu OT TeMIIEpaTypbl PEarupyrolIMX BELIECTB HA IPUMEpPE B3aUMOACHCTBUS OKCHJla MEIU
(I) ¢ pacTBOpOM CepHOM KHCIOTHI Pa3IMYHON Temrepatypbl. 9. PasynoxeHue mnepokcua
BoJOposia ¢ momompio okcuaa Mmapranua (IV) m kxartamaser. 10. OGHapykeHHe Karamassl B
HEKOTOPBIX MHIIEBBIX MpoaykTax. 11. MHruOupoBaHue B3aMMOIEHCTBUS KHUCIOT C METaJIaMH
YPOTPOIIMHOM.
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1. MeTaLibl

[Tonoxxenue wmertamnoB B Ilepuogumyeckoil cucteMe XuUMHUeCKUX 3yemeHToB JI. W.
MenneneeBa. Metamnueckasi KpUCTAUNIMYECKAs PEIIETKA U METaJUIMYeCcKasi XUMUYECKasl CBA3b.
O6mume ¢uzmveckue cpoiicTBa MeTauioB. CIulaBel, UX CBOWCTBA M 3HAYCHHE. XHWMHYECKHC
CBOIICTBA METAJUIOB KAaK BOCCTAaHOBHTCICH, a TakKkKe B CBETC HX IIOJOXCHHSI B
AJIEKTPOXUMHUUYECKOM DSy HaIpspDKeHUH MeTayioB. Koppo3ust MeTamioB U crocoObl 00pbObI ¢
Heil. Metasmiel B mpupoze. Oomye crocoObl X MOTyYSHHUS.

OO01ras xapakTepUCTUKA MIEJOYHBIX MeTaL10B. MeTtauibl B mpupojie. O01me crocoobl
ux nonydeHus. Crpoenue atomoB. lllenounble mMeTamuibl — HpOCThie BellecTBa. BaxkHeiue

COEJIMHEHUS ILIEJIOYHBIX METAIJIOB — OKCHJbI, TMIPOKCUbI U COJIM (XJIOpUABI, KapOOHATHI,
cynb(daThl, HUTPATHI), MX CBOHCTBA W MPUMCHCHHE B HApOAHOM Xxo3sicTBe. KanwitHbie
y1oOpeHusl.

OO01as xapakTepucTHUKa 3J€MEHTOB riaaBHOW noarpynmnsl Il rpynmel. CTpoeHne aToMoB.
IIlesi04HO3eMeIbHBIE  METANJIBI — [POCTBIE BEUIECTBA. BakHeWInue COCIMHEHUs
LIEJIOYHO3EMEIIbHBIX METaJUIOB — OKCHUJBI, TUAPOKCHUIBl U COJU (XJIOpUJbI, KapOOHATHI,

HUTpaThl, cynbgaThl, pocdaTsl), UX CBOMCTBA U IPUMEHEHHE B HAPOIHOM XO3SHCTBE.

Amomunanii. CtpoeHue aroma, (U3MYECKHEe M XHMUYECKHE CBOMCTBA IPOCTOrO
BeniectBa. CoeMHEHUs] ANIOMUHUS — OKCHJ U TUAPOKCHJI, HUX aM(OTEpHBbIA Xapakrtep.
Baxneiimne conu amomunus. [IpuMeHenne aatoMUHNS U €70 COCINHEHHMN.

Keaezo. CtpoeHue aroma, pU3NUECKHE U XUMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enernueckue paasl Fe*? u Fe':

Baxneiimne conm kene3a. 3HAUEHHME Kelle3a M €ro COSAVMHEHUN Ui IPUPOIBl U
HapOJIHOTO XO35MCTBA.
JdemMoHcTpanum.
OO6pa3ibl METOYHBIX M MIETOYHO3EeMEeTbHBIX MeTauioB. OOpasisl criiaBoB. B3anmopeiicTeue
HATpUs, JUTHS M KaiblMs C BOJOW. B3ammoneilcTBue HaTpus M MarHus C KHCIOPOZIOM.
Bsaumoneiicteue MeramioB ¢ Hemetamnamu. llomydenune runpokcunoB xeneza (II) u (III).
KauecTBeHHBIE peakiuy Ha HOHBI JKEJE3a.
JlabopaTopHble ONBITHI.
1. B3aumopeiicTBue pacTBOPOB KHCIOT U coyiel ¢ MeTamnamu. 2. O3HaKOMJIEHHE C PyAaMH
xkene3a. 3. IlomydeHuwe TUIpOKCHIA KalblMs W HUcciegoBaHUEe ero cBocTB. 4. [lomyuenue
TUAPOKCHUIA AJIOMUHHUS U UCCIIEOBAaHUE €r0 CBOMCTB. 5. B3aumoneicTBue xenes3a ¢ COISTHON
kuciotoi. 6. [Tomydaenne ruapokcuaos xenesa (II) u (II1) u u3yvyeHune ux cBONUCTB.
Ipaxmuueckas paboma Nel. TlonyuyeHue U CBOWMCTBAa COeIUHEHU MeTaiioB. KadecTBeHHBIE
peaknuy Ha MOHBbI METaJIOB.
Ilpakmuueckas paboma Ne2. PeuieHne 53KCIEPUMEHTANbHBIX 3aJad Ha pPACIO3HABaHUE U
MIOJIyYE€HUE COCIMHEHUI METaJUIOB.

1. Hemertauabl

OOmras xapakTepUCTHKAa HEMETa/UIOB: ToJNiokeHWe B [lepuogmdeckoit cucreme
xuMmuuecknx  dnemeHtoB  J[. M.  MeHneneeBa, OCOOCHHOCTH  CTPOCHHUS  aTOMOB,
anekTpoorpuniatTenbHocTh (D0) kKak Mepa «HeMmeTammdHocThy, psang D0. Kpucrammueckoe
CTPOEHME HEMETAJIOB — IMPOCTHIX BEWIECTB. AutoTponusa. PU3NYECKUE CBOMCTBA HEMETAJUIOB.
OTHOCHUTEIILHOCTD HOHATHH «METaJllI» B «HEeMETaJID».

Boxopoa. Ilonoxenune Bomopona B llepronnueckoid cuCTEME XMMHUYECKUX SJIEMEHTOB
J. . MenneneeBa. CrpoeHue aromMa v Mosiekysabl. dusmyeckue M XUMUYECKHE CBOWCTBA
BOJIOPO/Ia, €0 MOJIYYEHHUE U IPUMEHEHHE.

Bopa. Crpoenue Mmonexynbsl. BomoponHas xumuueckas cBA3b. DuU3nyeckue CBOWCTBA
BOJBI. AHOMAaJIMHM CBOWCTB BOABI. [ uapoduibHble W TUAPO(OOHBIE BEMIECTBA. XUMUYCCKUE
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cBoiictBa Boxbl. KpyroBopor Boasl B npuponae. Bomooumcrka. Aspanust Boxabl. BbeITOBBIE
¢bunbTpel. MuHepaabHble BOJIbIL. JIUCTHIIMpOBaHHAS BOJIa, €€ MOIy4YeHUe U PUMEHEHUE.

O0mas xapakrepucTtuka rajgoreHoB. Crtpoenue aromoB. IIpocteie BemecTBa u
OCHOBHBIE COEJMHEHMs rajoreHoB, ux cBoiicTBa. Kpatkue cBenenus o xjope, Opome, ¢prope u
rnozae. [IJpuMeHenre rajJoreHoB U UX COCIMHEHNN B HAPOJIHOM XO35IMCTBE.

Cepa. CrpoeHue aroma, ajuUIOTPONHS, CBOWCTBA W NPUMEHEHHE POMOMYECKOW Cephl.
Oxcunsr cepsl (IV) u (VI), ux nonyyenue, cBoiictBa u npuMeHnenue. CepHasi KUCIOTa U €€ COJH,
UX MIPUMEHEHNE B HAPOJIHOM XO03siicTBE. [I[pOM3BOACTBO CEpHOM KUCTOTHI.

A3ot. CTpoeHHe aTOMa U MOJIEKYJIbI, CBOKMCTBA IIPOCTOr0 BenlecTBa. AMMHAK, CTPOEHHUE,
CBOICTBA, MOJy4YeHHEe U TpuMeHeHue. Cojiu aMMOHUS, MX CBOMCTBAa M mpuMeHeHHne. OKCUAbI
azora (II) u (IV). A3otHas kucnora, ee CBOWCTBa M TNpuMeHeHue. HutpaTbl U HUTPUTHI,
npo0JieMa Ux CoJep KaHus B CEIIHCKOXO03SHMCTBEHHON IPOIYKITMU. A30THBIE YI0OpEHHUS.

®ochop. Crpoenue aToma, aJlJIOTPONHs, CBOICTBa Oenoro m kpacHoro ocdopa, ux
npumeHenne. OcHOBHbIE coenuHeHus: okcua ¢ocdopa (V) m oprodocdopHas KucioTa,
docdater. DochopHbie yIoOpeHUs.

Yraepoa. CtpoeHue aroMa, auIOTPONHS, CBOMCTBA MoOAU(pUKAIMK, TPUMEHEHHE.
Oxcunsr yriepona (1) u (IV), ux cBolicTBa u nmpumeHeHue. KapOoHaThI: KabIIUT, CO/IA, IMOTAIII,
UX 3HAYEHUE B IPUPOJE U KU3HU YEIIOBEKA.

Kpemuuii. CtpoeHne aToma, KpUCTAIUIMUECKUNA KPEMHUI, €ro CBOWCTBA U NPUMEHEHHE.
Oxkcun xpemuus (IV), ero mpupomnble pasHOBHAHOCTH. CHIMKATHl. 3HAYCHHE COCAUHEHUUN
KPEMHHs B )KUBOW U HEXKUBOU IIpupoe. IIoHATHE 0 CHIMKAaTHON IPOMBIIUIEHHOCTH.
JdemoHcTpauuu.

OOpa3upl rajJoreHoB - IMpPOCTHIX BELIECTB. B3auMojeiicTBHE TajJoreHOB C HaTpueM, C
anmoMuHHeM. BeITecHeHHe XJTopoM OpoMa WIIM MOjJia U3 PacTBOPOB UX cousield. B3anmogeiicTBue
Cepbl ¢ METaJJIaMH, BOJIOPOAOM U KUCIOpoaoM. B3anmoaeiicTBie KOHIIEHTPUPOBAHHOM a30THOMN
KHUCJIOTBI ¢ Meabto. llornoiienne yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoneHue
Meu U3 ee okcra yrireM. O0pasibl MPUPOTHBIX COSTUHEHUH XI0pa, cepsl, pocdopa, yriaepoaa,
kpemHus. O0pa3ibl BAXKHEUIITNX I HAPOJHOTO XO035HCTBa Cynb(haToB, HUTPATOB, KAPOOHATOB,
docdaToB. OOpa31pl CTCKIA, KEPAMUKH, [ICMEHTA.

JlaGopaTopHblie ONbITHI.

1. Ilonyuyenue u pacrozHaBanue Bogoposa. 2. ['maparamnus o6e3BoxkeHHoro cynbdara meau (II).
3. 3roToBieHue TUIcoBoro orneyaTtka. 4. O3HaKOMIJIEHUE C KOJUICKIMEH OBITOBBIX (DMIIBTPOB.
5. O3HaKOMJICHHE C COCTAaBOM MHUHEpaJbHOW BOABL. 6. KauecTBeHHas peakuus Ha TaJOTCHHI-
uonbl. 7. IlomyueHue M pacrno3HaBaHue Kkuciopoja. 8. CBoiicTBa pa30aBlIEHHOH CepHOM
kucioThl. 9. [Tomydyenne aMmuaka u u3ydeHne ero cBoicts. 10. Pacrio3HaBanue coneil aMMOHUS.
11. CoiicTBa pazbaBieHHON a30THOW KucIOThl. 12. Pacno3snaBanue ¢ocdaros. 13. [lonyuenue
YTOJIBHOM KHCJOTHI M HM3y4YeHHe ee¢ CBOMCTB. 14. Ilepexon kapOOHATOB B THUApOKapOOHATHI.
15. Tlony4yeHnue KpeMHEBOW KHUCIIOTHI U U3yYEHHE €€ CBOMCTB.

Ilpakmuueckas paboma Ne3. PemeHue sKCIEpUMEHTAIBHBIX 3amad 1o teme «[loarpymma
rasioreHoB. [loarpymnmna kuciopona»

Ilpakmuueckas paboma Ned. Pemenune s3KCiepruMeHTANBHBIX 3a1a4 o Teme «lloarpymnmsl azora
U yIJIepoJiay.

V. HepBOHa‘laJIBHI)Ie npeacraBJICHUsA 00 OpPrauHnveCKux BelecTBax

Oprannveckast xumusa. Opranndeckue Bemectsa. [IpuunHbl MHOrooOpas3usi coeTMHEHUI
yriepona. [IoHATUA: BaJIEHTHOCTb, CTPYKTYypHas (Gopmyna, uzoMepus. OCHOBHBIE IMOJIOKEHHS
TEOpUU CTPOEHUsI OpraHuyeckux coeauHeHuit A.M. bytiepoBa. CpaBHeHuEe ee 3Ha4YCHUS B
OpraHu4ecKol XuMuHu c Teopuei nepuoanuHoctu J[.M. MenpeneeBa s HEOPraHUYECKOU
XUMMUH.

IIpenenpHble yriieBogoponbl: MeTaH, 3TaH. ['oMonoruueckuid pan, romosnoru. Pagukan.
XHAMHUYECKUE CBOMCTBA MeTaHa. Peakius 3aMeleHus.
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HemnpenenbHble  yrieBomopoabl: 3TWIeH. Peakuuu TOpeHUs, MNPUCOEIUHEHUS,
MTOJTMMEPU3AITUH.

CrupTel (METAHOJI; 3TAHOJ; TIIMLIEPHH), UX (PU3UOJIOTHIECKOE JICHCTBHUE.

[TonsiTne o KapOOHOBBIX KHCIOTaX Ha NPUMEPE YKCYCHOM KHCIIOTHL. Peakmus
stepupukanuu. buonorndyecku BakHbIE OpraHUYECKUE BEUIECTBA: JXKUPBL Du3NUecKue u
XMMHYECKHE CBOMCTBA.

buonornueckn BaKHBIE OpPraHUYECKHE BEIIECTBA: aMHHOKUCIOTHI U Oenku. Cocras,
CTpPOCHHE, OMOJIOTHYECKast POJTb OCIIKOB.

VYTrieBoIbl: TII0K03a, Kpaxmal, esuitono3a. KauecTBeHHas peakius Ha Kpaxmall.

[IpencraBnenue o miuacTMaccax M BOJOKHAX, UX KJAacCU(PUKAINM, TPEACTABUTEISIX U UX

HAapOJHOXO31CTBEHHOM 3HAYEHHH.

HpI/I HU3Y4YCHUU OTOTO pasaciia XUMHUHU COBCPHICHCTBOBATH NPCIAMCTHBIC YMCHHA:
oOmiaTbcsl Ha SI3bIKE XUMHYECKOW HAyKH, JaBaTh OOBSICHEHHE U OLEHKY H3y4aeMbIM
XUMHAYECKUM SIBJIICHUSM, TPOJIOJKUTE (DOPMUPOBAHHE HAYUHOW (XMMHUYECKOW) KapTUHBI MHUpA,
CIOoCcOOCTBOBATh PEIICHUIO 33Jay BaJ€OJOTHYECKOr0, aKCEOJIOrHYeCKOro, akKMeoJIOTHYeCKOTo
XapakTepa, UCIob3ys COo/IepKaHUE MaTepHara.

JdemoHcTpauuu.

[MapocTepkHeBbie Monenu Monekysl. KauecTBeHHass peakuus Ha ankeHbl. KadecTBeHHas
peakiys Ha MHOTOaTOMHbIE CHUpPThl. CBONCTBAa YKCYCHOM KHCNOTHI. l[BeTHBIe peakuuu Ha
Oenok. KauecTBeHHas peakius Ha Kpaxmall.

JlaGopaTopHblie ONbITHI.

1.3roToBrienre Mojieneld MOJEKYJI OpraHMYecKuX BemiecTB. 2. M3ydeHune CBOMCTB YKCYCHOM
KUCI0Thl. O3HaKOMIIEHUE ¢ 00pa3llaMHt MIacTMAacC, BOJIOKOH, KaydyKOB.

V. IIpoexkTHAast AeATENbHOCTD YYALMXCH

PaGora B rpymmax Ha ypoke HajJ MUHHIPOEKTOM IO TMPEAJIOKEHHBIM TeMaM; 3alluTa
JIOJTOCPOYHBIX MPOEKTOB, HCCIEN0BAaTENbCKUX padoT mo xumuu. IlpesenTtanms ay4mux padoT
Ha OOUIEMIKOIBHYIO HAyYHO-TIPAKTUYECKYI0 KOH(PEPEHIHIO.

VI.  O06o0meHue 3HAHUIA 110 XUMHHU 32 KyPC OCHOBHOI IIKOJIbI.
IToaroroBka k rocyaapcTBeHHoM nTOrosoii arrecrauuun (OI'J)

[lepnonnueckuit 3axkoH u Ilepmoaunueckass cucrema xumudeckux siemeHtoB JI. .
MenpeneeBa. ®dusnueckuili CMBICI IOPSAKOBOIO HOMEpPA JJIEMEHTa, HOMEPOB IEpUoAa U
rpynnbl. 3aKOHOMEPHOCTH W3MEHEHHs CBOWMCTB 3JIEMEHTOB M UX COEIMHEHUWI B Mepuojax u
Ipynnax B CBETE NPEJCTABICHUN O CTPOEHUHU aTOMOB 3JIEMEHTOB.

3HaueHUEe MEepPUOJMYECKOrO0  3aKOHA. Buabl XMMHUYECKHX  CBA3€d M THIIBI
KPUCTAJNINYECKUX PEelIEeTOK. B3auMOCBs3b CTPOEHMS U CBOMCTB BEILECTB.

Knaccudukanus XuMudeckuxX peakuui MO pazIuyHbIM IpHU3HaKaM (YHCIO U COCTaB
pearupyromux 1 o0pa3yroIIruXcs BEUIECTB; HAIWYME I'PaHUIlbl paszena ¢as; TerioBon 3PQexT;
W3MEHEHNE CTENEHEM OKHUCJIEHUS aTOMOB; HCIIOJIb30BAHME KaTajau3aTopa; HallpaBJCHUE
npotekanus). CKOpOCTh XMMHUYECKUX peakiuii U (axropsl, Biustone Ha Hee. OOpaTUMOCTD
XUMHUYECKHUX PEaKIHil U ciocoObl CMEIIEHUSI XUMHUYECKOTO PABHOBECHSI.

IIpocthie U croxHBIE BemecTBa. MeTtauisl 1 HeMeTasulbl. ['eHeTnyeckue psapl MeTaia,
HEeMeTalyla U TnepexogHoro wmertamuia. OKcuabl W TUAPOKCHIBI (OCHOBAaHHUS, KHCIIOTHI,
am(poTepHbIe THAPOKCUIBI), conn. MX coctaB, kmaccudukanus 1 o0Ire XUMHIECKIe CBOWCTBA B
CBETE€ TEOPUU IJIEKTPOJUTUYECKONW JTUCCOLMALUMU U  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

I[TAHUPYEMBIE PE3VJIbTATBI OCBOEHUA CONEPXKAHUA KYPCA
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IIpenmeTHbIE pe3ybTATHI 00yYeHUS

BbInmyckHHUK Hay4uTCS:

XapaKTepru30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOIEHUE, N3MEPEHNUE, SKCIICPUMEHT;
ONMCHIBATh CBOMCTBA TBEPABIX, KHUJIKHX, TIa3000pa3HbIX BEILECTB, BBIACHAS HX
CYILIECTBEHHbBIC IPU3HAKHY;

packppIBaTh  CMBICI  OCHOBHBIX XHMHUYECKHUX TIOHATUH  «aTOM», «MOJIEKYJay,
«XUMHUYECKHUH 3JIEMEHT», «IIPOCTOE BEILECTBO», «CI0KHOE BELIECTBOY», «BAJIEHTHOCTDHY,
«XUMHUYECKas peaKlus, UCIIONIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

packppIBaTh CMBICH 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

pasnuyaTh XMMHYECKHUEe U GU3NYECKUE SIBICHNUS;

Ha3bIBaTh XUMUYECKUE IJIEMEHTHI;

OTIpeNIeNATh COCTAaB BELIECTB IO UX (hopMyiam;

OIIPEAEIIATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OIIpeNeNATh TUIl XUMUYECKUX PEaKIIHii;

Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUM;

BBISIBJISITH MPU3HAKU, CBUAETEIBCTBYIOIIME O MPOTEKAHUHM XMMHMYECKOH peakuuud Ipu
BBITTOJIHEHUH XUMUYECKOT'O OIIBITA;

COCTaBIATH (OPMYIbI OMHAPHBIX COETUHEHUH;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKIUi;

coOmtoaaTh npaBuiia 0€30MacHON padOThI IPU MPOBEAECHUHN OIIBITOB;

II0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCYIOM;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BELIIECTB;

BBIUUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (PopMyie COeAMHEHNUS;
BBIUUCIISTh KOJUYECTBO, OOBEM HJIM MAaccy BELIECTBAa MO KOJUYECTBY, 00bEMY, macce
peareHToB WK IPOAYKTOB PEaKIIMH;

XapaKTepu30BaTh (pU3NUECKHE U XMMUUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJA U
BOJIOPO/A;

HOJy4aTh, COOUPATh KUCIOPO U BOJOPO;

pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KHUCIOPO, BOAOPO;
pacKpbIBaTh CMBICT 3aKOHa ABOTaipo;

PacKpbIBaTh CMBICI IOHATUHN «TEIIOBOM 3P PEKT peakium», «MOJISIPHBIA 00BEM;
XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIbI;

pacKpbIBaTh CMBICI IOHATHS «PacTBOPY»;

BBIUUCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IMPUTOTOBJISTH PACTBOPHI C OMPEEICHHON MacCOBOM 10l paCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COEAMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

XapakTepu3oBaTh (U3MUECKHMEe UM XMUMHYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCUI0B, KUCIOT, OCHOBaHHM, COJIEH;

OTpeeIATh IPUHAJICKHOCTD BELIECTB K ONPEIeICHHOMY KJIacCy COEIMHEHHIA;
COCTaBIIATh (OPMYJIbI HEOPTaHUYECKUX COETMHEHUI U3YyUEHHBIX KJIACCOB;

IPOBOJUTH OMNBITHI, HOATBEPKIAIOLINE XUMHUYECKHE CBONCTBA HM3YYEHHBIX KJIAcCOB
HEOPraHMYECKUX BEIIECTB;

pacno3HaBaTh OMBITHBIM IyTEM PACTBOPHI KUCIOT M IIEIOYEH 10 M3MEHEHHUIO OKPACKU
MH/IMKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKAY KIacCaMH HEOPTraHUYECKUX COCANHEHU;
packpbiBath cMbici [lepuoauueckoro 3akona J[.M. Menaeneena;

OOBIACHATh (U3UYECKUNM CMBICT aTOMHOTO (TIOPSIKOBOTO0) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB I'PYIIbI ¥ epuoa B nepuoandeckoi cucreme .M. Menneneesa;
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OOBSCHSITh 3aKOHOMEPHOCTH W3MCHEHHS CTPOCHHS aTOMOB, CBOHCTB 3JIEMEHTOB B
npejienax MajbiX MePUOJI0B U IJIaBHBIX MOATPYII;

XapaKTepU30BaTh XUMHUYECKHE AJIEMEHTHI (OT BOJOpOAa IO KajbIlMs) Ha OCHOBE HX
NoJIoKeHus B nepuoauueckoit cucreme .M. MenneneeBa u 0co6eHHOCTEH CTPOCHUS UX
aTOMOB;

COCTaBJISITh CXEMbl CTPOEHHUSI aTOMOB MEPBbIX 20 3JIE€MEHTOB MEPUOANYECKON CUCTEMBI
JI.1. MeHneneeBa;

PaCKpBIBATh CMBICII OHITHI: «XUMUYECKAs CBA3bY, «IJIEKTPOOTPULIATEILHOCTDY;
XapaKTepU30BaTh  3aBUCUMOCTh  (DM3MYSCKUX  CBOMCTB  BEIIECTB  OT  THIA
KPUCTAJUTMYECKOMN peIIeTKH;

ONpPEeAEATh BUJI XUMUYECKOU CBSI3U B HEOPTraHUYECKUX COCTUHEHHUSIX;

n300paxkaTh CXEMBI CTPOCHHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX DPA3HBIMH BUIAMHU
XHMHYECKUX CBS3EH;

pacKpbIBaTb CMBICA TOHATHH  «HMOH», «KAaTHOH», «AHUOH», <«DIJIEKTPOJIMUTHD,
CHEDJICKTPOJUTBI», <OJIEKTPOJUTUYECKAST JTUCCOIMALNSY, «OKHUCIHUTENb», «CTENeHb
OKUCJICHUSD» «BOCCTAHOBUTEIbY, KOKUCICHUE), «BOCCTAHOBIICHHUE;,

ONPEAEIATh CTENIEHb OKUCICHUSI aTOMa JIEMEHTA B COCIMHEHUY;

PaCKpBIBATh CMBICI TEOPUU DJICKTPOIUTHICCKON TUCCOIIUAIINM;

COCTaBJISITh YPABHEHHUS JIEKTPOJMTHUECKON TUCCOLIMALIUH KUCIIOT, IIEJI0OYEH, COJIEH;
OOBSACHATH CYIIHOCThH MpoIecca dMEKTPOIUTUYECKON TUCCOIMAIMHA U PEAKIIMI HOHHOTO
oOMeHa;

COCTAaBJISATh TOJIHBIE M COKPAIIIEHHBIE HOHHBIE YPABHEHHSI pEaKIIui 0OMEHa;

OTIPECIIATH BO3MOKHOCTD IMMPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;

MPOBOJUTH PEAKLIUH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX BEILIECTB;
ONpeAesATh OKUCIUTENh U BOCCTAHOBUTEID;

COCTaBJISATh YPABHEHHS OKHUCITUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA,

Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUIECKOW PEaKIny;

KIAaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIMH TIO PA3IMYHBIM MIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTABOM, CTPOEHUEM U CBOMCTBAMH HEMETAJJIOB;
MPOBOJIUTH OTBITHI MO TOJYYCHHIO, COOMPAHWUI0O M HU3YYCHHIO XHUMHYECKHX CBOWCTB
ra3000pa3HbIX BEUIECTB: YIIICKUCIOTO ra3a, aMMHUaKa;

pacrmo3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BENIECTBA: YITIEKUCIBINA Ta3 U aMMHUAK;
XapaKTepU30BaTh B3aUMOCBSA3b MEKIY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJLJIOB;
Ha3bIBaTh OPTaHMYECKHE BeHIeCTBAa MO HUX (GOpMyse: METaH, 3TaH, STHUJICH, METAHOI,
3TaHOJI, TJIMIIEPUH, YKCYCHAsI KUCI0TAa, aMUHOYKCYCHas KUCJIOTa, CTeapUHOBAsl KUCIOTA,
OJICMHOBAs KMCJI0Ta, TJII0K034;

OTIPENIENSITh  BO3MOXHOCTh ~ NMPOTEKAHUS PEAKIMH HEKOTOPBIX  IpeJCcTaBUTENEH
OpraHWYECKHX BEILECTB C KHUCIOPOAOM, BOJOPOAOM, METAJJIaMU, OCHOBAHUSIMU,
rajJoreHaMH.

BBIHYCKHI/IK TOJIYYUT BO3MOXKXHOCTb HAYYUTHCA:

8b106UCAMb U NPOGEPAMb IKCNEPUMEHMANbHO 2UNOME3bl O XUMUYECKUX CBOUCEAx
gewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe
peakyuu, o xapakxmepe u nPpoOyKmax paziudHvlX XUMUYEeCKUX peakyull,
Xapaxkmepuzoeams 6ewecmea no cocmaegy, CmpoeHuio U Ce0UcCmeam, YCmaHaeIueams
NPUYUHHO-CIEOCMBEHHbLE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTIUKAMU 8eUeCmEd,
cocmaenams MOAEKYIAPHbIE U NOJHble UOHHblE YPASHEHUS NO COKPAUWEHHbIM UOHHbIM
VPAGHEHUAM,

NPOCHO3UPOBAMb ~ CNOCOOHOCMb — Gewjecmeéd  NpOosGIAMb  OKUCIUMENbHble — UTU
80CCMAHOBUMENbHBIE CBOUCNEA C YUemOM CmeneHell OKUCTIeHUs JIeMeHMO08, 8X00AUUX 8
e2o cocmas;
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cOCmaenamsb  YPAGHeHUs  peaxkyuti, — COOMEEMCMmEYIOWUX  NOCAe008aAmMeIbHOCHU
npespaujeruli HeOPeaHUUeCKUX 8eUuecmes Pa3iuiHbIX KI1AcCo8;

8b106U2AMDb U NPOBEPSAMb IKCHEPUMEHMATILHO SUNOME3bl O Pe3VIbmamax 8030elcmeus
PA3IUYHBIX aKmMOpPO8 HA UBMEHEeHUe CKOPOCMU XUMUYECKOU peakyuu,

OYeHUBAMb GIUAHUE XUMUUECKO20 3ACPA3HEHUs. OKpYJcarwel cpeobl HA Op2aHu3M
yenogexa;

UCNONB306aMb NPUOOPEeMeHHble 3HAHUA OISl IKOJLOSUYECKU SPAMOMHO20 NOBEOCHUs 8
OKpyJHcaloujel cpeoe;

UCNONb306aMb NPUOOPEMEHHbIE KIOUegble KOMNeMmeHYuy Npu 6bINOJIHEeHUU NPOeKmos u
VUeOHO-UCCIe008aMENbCKUX  3A0ad N0 U3YUEeHUI0 C80UCMS, Cnocob08 NOoLyYyeHus U
PACNO3HABAHUS BEUYeCmE;

00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBax U XUMUUECKUX NPOYeccax,
KpUmu4ecku OmHoCUMbCsl K NCe800OHAYHUHOU UHGopMayuu, HedoOpoCco8eCmHol peKiame
8 cpeocmeax mMaccosol uHgopmayuu,

0Cco3HABAMb 3HAYEHUe Meopemuyeckux 3HAHUUL Nno Xumuu O1s NPAKMUYEeCcKol
0esimenbHOCIU Yel08eKd;

€030a6amov MOOENU U CXeMbl O/ peuleHUs: Y4eOHbIX U NO3HABAMEbHBIX 3A0al,
2PAMOMHO 0OPAUAMBCSL C BEUWECMB8AMU 8 NOBCEOHEBHOU HCUSHU,

NOHUMAMb He0OX0OUMOCHb COONI00eHUsT NPeONUCAHUL, NPedNdeaemMblX 8 UHCMPYKYUSIX
N0 UCNOIL30BAHUIO JIEKAPCME, CPedCme DbIMOBO XumMuu u op.

MeTtanpeaMeTHblie pe3yabTaTbl 00y4eHH s

YMETb OIPEEIIATh MPOOJIEMBI, TO €CTh YCTaHABIUBATh HECOOTBETCTBUE MEXKIY
YKEJIaeMbIM U JIEHCTBUTEIbHBIM;
(hopMyIMPOBATH TUIIOTE3Y M0 PEIICHUIO MPOOIEMBI;
COCTaBJIATh CJIOKHBIN IJIaH TEKCTa, Te3UChl TEKCTA, KOHCIIEKT TEKCTa, CXEMBbl, TAOJIUIIbI, B
TOM uucie ¢ npumeHennem cpeacts UKT;
BJIa/I€Th TAKUMHU BUAAMH U3JI0)KEHUS TEKCTa, KaK IOBECTBOBAHUE, ONHUCAHUE,
paccyXI€eHuE;
COCTaBJIATH IUIAH BBIIIOJHEHUs y4eOHOM 3a/1auu, pelieHust Ipo0sieM TBOPUECKOro U
IIOMCKOBOI'O XapaKTepa;
IPOBOJUTH HEMOCPEICTBEHHOE U OIIOCPEI0BAHHOE HAOIIOACHUE;
0(OpMIIATH OTUET, BKIHOYAIOLINI ONKMCaHUe HAOIIOEHHs, €r0 Pe3YyNIbTaTOB, BEIBOIOB;
UCII0JIb30BaTh TAKOH BUJ MBICIIEHHOI'O (M1€aJIbHOT0) MOJIEJINPOBaHMsI, KaK 3HAKOBOE
MOJIeJIMpOBaHue (Ha MPUMEpE 3HAKOB XMMHUYECKUX 3JIEMEHTOB, XUMUYECKUX (popmy,
cxeM 00pa3oBaHMs XUMHUYECKON CBSI3U, XUMUYECKHUX IPOLIECCOB); UCIIOIb30BaTh TAKOM
BUJ] MaTE€PUATBHOTO (IPEAMETHOT0) MOACTUPOBAHUS, KaK (PU3NUECKOE MOACTUPOBAHNE
(Ha mpuMepe MOJEIMPOBaHMSI AaTOMOB M MOJIEKYJI, XMMUYECKUX peaKiuil);
NOJy4aTh XUMUYECKYIO HH()OPMAITHIO U3 Pa3IHYHBIX HCTOYHUKOB,;
OTIpeNieNATh OOBEKT U acleKT aHaJIN3a U CUHTE3a;
OTIpeNIeNATh KOMIIOHEHTHl 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHaJIM3a U CUHTE3a;
OCYILIECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OITMCAHNE KOMIIOHEHTOB O0OBEKTa;
OTIpeIeIIATh OTHOIIEHUSI 00BEKTa C IPYTUMHU 00bEKTaMU;
OTIPEEIIATh CYyLIECTBEHHbIE IPU3HAKU O0BEKTA
BBINOJIHSTH [T0JIHOE KOMIIEKCHOE CPAaBHEHUE
OCYILECTBIIATh UHAYKTUBHOE M JIEYKTUBHOE 0000I1IEHHE;
OIpeNeNATh acleKT Kiaccuukanuy;
3HATh U UCIIOJIb30BaTh pa3IMUuHbIE (POPMBI NIPEICTaBICHUS KiIacCU(PUKALUN
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® pasnuyaTh KOMIIOHEHTHI JOKA3aTeIbCTBA
®  CaMOCTOATENBHO (HOPMUPOBATH IPOrpaMMy SKCIIEPUMEHTA

JInuHOCTHBIE pe3yJbTAaThl 00y4YeHUs
Y4eHuK noKeH

® 3HATh ¥ TIOHUMATh OCHOBHBIE HCTOPHUYECKUE COOBITHUS, CBSI3aHHBIC C PA3BUTHEM XUMHUH H
o0IIecTBa; JOCTH)KEHUS B OOJACTH XMMHUU M KYIBTYpHBIE TPAJAMIIUU CTPAHBI; OCHOBBI
310pOBOTO 00pa3a KU3HU; MPaBUIa MOBEJEHUS B UPE3BbIUAWHBIX CUTYalLIUAX, CBA3aHHBIX
C BO3JCHCTBUEM PpA3JIMYHBIX BEIIECTB; COLUUAIBHYI0 3HAYUMOCTb U COAEpNKAHUE
npodeccuii, CBA3aHHBIX C XMMHEW; OCHOBHBIE MpaBa M OOS3aHHOCTH Tpa)kIaHUHA,
CBSI3aHHBIE C IMYHOCTHBIM, MPO(HECCHOHAIBHBIM U KU3HEHHBIM CaMOONpEeAeICHHEM;

® UCIBITHIBATH YYBCTBO TOPJOCTH 32 POCCHICKYI0 XHMHUYECKYI0 HAyKy M YBaXEHHE K
UCTOPHUM €€ PAa3BUTHS; YBAXECHUE U NPUHATHE JOCTHKEHUN XUMHUHM B MUPE; YBaXXCHHE K
OKpYXAaloIIUM; YMETh CIylIaTh W CIbIIIATh MapTHEpa, MPU3HABATh MPABO KaXJIOTO Ha
COOCTBEHHOE MHEHHE W TNPUHMMATh PEIICHHUS C y4YeTOM IO3UIMH BCEX YYaCTHUKOB;
CaMOYBa)X€HHE U HYMOLIMOHAIBHO-TIONIOXKHUTENIbHOE OTHOIIIEHHE K ce0e;

® [pU3HaBaTh LIEHHOCTb 3J0pOBbS (CBOETO W JPYrux Jrojei); HeoOXOAUMOCTh
CaMOBBIPAKEHHUSI, CAMOpEATU3aLIUU, COIIUAIBHOTO MPU3HAHUS;

® 0CO3HaBaTh T'OTOBHOCTh K CaMOCTOSITEJIbHBIM TOCTYNKaM U JEWCTBUSAM, NPUHSATHIO
OTBETCTBEHHOCTH 3a UX PE3YyJIbTaThl; TOTOBHOCTh OTKPBITO BbIpa)XaTh U OTCTAUBATh CBOIO
MO3ULIUIO U KPUTHYHO OTHOCUTBHCS K CBOUM MOCTYIKAM;

® TMPOSIBIATH J100POKETATENbHOCTb, IOBEPUE U BHUMATEIBHOCTh K JIOASM, TOTOBHOCTH K
COTPYIHUYECTBY M ApYyk0e, OKa3aHUIO MOMOINU HYXIAIOIIUMCS B HEH; YCTOWYMBBIN
MO03HABATEJIbHBIN UHTEPEC, MHUIIUATUBY U JIF0O03HATEILHOCTh B M3YYEHUN MUPA BEIIECTB
U peaKkluii; LeJeyCTPEMIIEHHOCTh U HACTOMYHUBOCTh B IOCTH)KEHUU 1LIE€JI€H, TOTOBHOCTD K
NPEOAOTCHUIO TPYAHOCTEH; YOEKICHHOCTh B BO3MOXKHOCTH TIO3HAHHS TPHPOJIBI,
HEOOXOJUMOCTh PAa3yMHOI'0 HCIIOJIb30BAHMSI JTOCTHKEHUN HAayKd M TEXHOJOTHH IS
pa3BUTHS OOIIECTBA;

® yMETh YCTaHaBIMBATh CBS3b MEXAY LEIbI0 H3YYEHHS XUMHHM M TEM, IS 4Yero OHa
OCYIIECTBIISETCS;  BBINOJHATH IPOTHOCTUYECKYIO  CAaMOOLIEHKY, PpEryIMpYyHOLIYIO
AKTUBHOCTb JIMYHOCTH Ha JTalle €€ BKIIOUEHUS B HOBBIA BUJI I€SITEILHOCTH, CBSI3aHHBIN €
HAYaJIoOM HW3YyYeHHs HOBOTO Yy4YeOHOrO TpPEIMETa; BBINOIHATE KOPPUTHUPYIOLIYIO
CaMOOIIEHKY, 3aKITIOYAIONIYIOCS B KOHTPOJIE 32 MPOLECCOM M3YyUEHUS] XUMUHU U BHECEHHUS
HEOOXOIMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX dTalaM W crioco0aM H3y4deHHs Kypca
XUMHH; CTPOUTH KHU3HEHHBbIE U TPO(eCcCHOHANbHBIE IUIaHBl C YYETOM KOHKPETHBIX
COLIMAJIbHO-UCTOPUYECKHUX, IOJUTHYECKMX M DKOHOMHMYECKHMX YCIOBHI; OCO3HaBaTh
CcOOCTBEHHBIE IIECHHOCTH U UX COOTBETCTBHE MPUHUMAEMBIM B >KU3HH PEUICHHUSM; BECTH
JMaJIOr Ha OCHOBE PAaBHONPABHBIX OTHOUIEHMM M B3aUMHOTO YBAXXCHHs; BBIIEIATH
HPABCTBEHHBIN aCMEKT MOBEIEHUS U COOTHOCHUTH MOCTYMKHU U COOBITHS C MPUHATHIMU
9THYECKMMM HOpPMaMM; B Ipelenax CBOMX BO3MOXXHOCTEH MPOTHBOJEHCTBOBATH
JNEUCTBUSAM U BIUSHUSAM, MPEACTABISIONMM yIPO3y KU3HHU, 310POBbI0O U OE30MacHOCTH
JMYHOCTH U OOIIECTBA.

DopMBbI NPOMEKYTOYHONH M HTOTOBOM aTTeCTALUU
[IpomexyTouHas aTTecTalus NpoBOIUTCS B popme:

- TECTOB;
-KOHTPOJIBHBIX padoT;

- CaMOCTOATENbHBIX padoT;

- IPaKTUYECKUX padoT;

- TBOPYECKUX U IIPOEKTHBIX PA0OT UCCIEA0BATEIBCKOTO MIM HHPOPMALIMOHHOTO XapaKTepa.
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HrtoroBass rocynmapcTBeHHas arTtectanus npoBoautrcs B (Gopme  OCHOBHOTO
l'ocynmapcTBeHHOTO DK3amMeHa.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE.

Jns oOydeHHsl ydYalIMXCs OCHOBHOW INKOJIBI B COOTBETCTBUU C TpeOOBaHUSIMHU
denepanbHOrO TOCYIapCTBEHHOTO O0pPa30BATENLHOTO  CTaHJAapTa HEOOXOAHMMa pean3alius
JeSITETFHOCTHOTO TOAX0/a. JlesATeIbHOCTHBIN MOAX0 TPeOYEeT MOCTOSHHON OMOpHI IMpolecca
OoOy4eHHss XUMHHM Ha JICMOHCTPAIIMOHHBIN OSKCIIEPUMEHT, TMPAKTHUECKUE 3aHATHS W
7a00paTOPHBIC OIBITHI, BBIMONHAEMbIC yJamuMucs. KaOWHET XUMHHM OCHAIIEH KOMILIEKTOM
JIEMOHCTPAIIHOHHOTO H JIA0OPATOPHOTO OOOpPYJOBaHHMS MO XUMHHU Ul OCHOBHOM IIKOJNBL B
KaOWHEeTe XUMHUHM OCYIIECTBISIOTCS KaK ypouyHasi, TaK U BHEYpO4YHasi (hOpMbI 00pa30BaTEIBHOM
nesrenpHOocTH. OcHamieHue kaOuHeta B Oouybledl  4YacTH  cooTBeTCTBYeT IlepeuHro
00opynoBaHUsT KaOWHETa XUMHUHM M BKIIOYACT pa3jMuYHBbIC TUIBI CPEJICTB 00yueHUs. bobIryro
4acTh ~ OOOPYIOBAaHHS  COCTABJISAIOT  Y4EOHO-TIPaKTHYEeCKOoe U y4eOHO-abopaTopHOE
0o0OpyJIOBaHWE, B TOM 4YHCIE KOMIUIEKT HATypalbHBIX OOBEKTOB, MOJEIH, NPUOOPHI U
HHCTPYMEHTBI JJIsl TTPOBEACHUS JEMOHCTpAIMA U MPAKTHYCCKUX 3aHATHH, JEMOHCTPAIMOHHBIC
TaOJUIIBI, BUICO, MEIUA OCHAIIICHHE.

B KOMILIEKT TeXHUYECKUX U HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX CPEJICTB OOYYCHHUS
BXOJISIT: KOMIIBIOTEP, MYJIbTUMEIHA MPOSKTOP, HHTEPAKTUBHAS JT0CKa, BbIXO B IHTEpHET.

Hcnonp3oBaHKe dIIEKTPOHHBIX CPEACTB O0YUSHHS TIO3BOJISIOT!

AKTUBH3UPOBATH JCSATEIBHOCTh YUAIMXCS, ITOJIy4aTh 00Jiee BRICOKHE KaYeCTBEHHBIC PE3yJIbTaThl
0o0y4eHUs;

npu noarotoBke Kk OI'D obecrneynBaTh CaMOCTOSITEIBHOCTh B OBJIAICHUH COCPIKaHHEM Kypca;
¢dopmupoBate  MKT-KOMIIETEHTHOCTh,  CIIOCOOCTBYIOIYKO ~ YCICIIHOCTH B Y4eOHOU
JeSTEIbHOCTH;

¢dopmuposats YY/I.

Hamypansnvie o6vexmul

HatypasibHble 00BEKTHI, UCIIONB3YeMble B O0YUEHUH XHMMUH, BKIIOYAIOT B C€0sl KOJIEKLIUU
MUHEPAJIOB ¥ TOPHBIX MOPOJ, METAUIOB M CIUIABOB, MUHEPAIBHBIX YIOOpEHWH, IuiacTMacc,
Kay4yKOB, BOJIOKOH U T. [I.

O3HaKOMJICHHE YYalIuXcs C oOpa3laMU HMCXOJHBIX BEIIECTB, MOJYIPOAYKTOB M TOTOBBIX
W3JIeTINIl TO3BOJISIET MOJIYYUTh HArsAHOE IpEeCcTaBiIeHHe 00 3THX MaTepuaiax, UX BHEIIHEM
BUJIC, & TAKXKE O HEKOTOPBIX (PU3NICCKUX CBOMCTBAX.

Xumuueckue peakmueol U Mamepuaivl

OO6paiieHre coO MHOTHMMH BEIIECTBAMHU TPEOYET CTPOTrOro COOJIOCHHs TPABUI TEXHUKU
0€30MacHOCTH, OCOOEHHO TMPH BHIMOJHEHUH OMBITOB CAMUMH ydalmuMucs. Bce HeoOXxoaumbie
MepHbI MPEIOCTOPOKHOCTH YKA3aHbI B COOTBETCTBYIOIIUX IOKYMEHTAX M MHCTPYKITUSX.
Xumuueckaa nadbopamopunasn nocyoa, annapamsl u npUOOpsvl

Xumuueckas ocyaa moaApas3aeisieTcs Ha BE TPYIIbL: I BBITIOJHEHHS OMBITOB yUalTUMUCS
Y IEMOHCTPAIIMOHHBIX OMBITOB.

[Tpubopsl, anmapaTel U YCTAaHOBKH, MCIOJIB3yEeMbIe Ha ypOKaxX XWMHUH, MOJPa3NEsioT Ha
OCHOBE MIPOTEKAIONIUX B HUX (PU3UUECKUX U XUMUYECKUX MPOIIECCOB.

Mooenu

OO0beKTaMHu MOJICIMPOBAHUS B XUMUU SIBIISIOTCS aTOMBI, MOJIEKYJbl, KPUCTAIUIbI, 3aBOJICKUE
armapaThl, a TAK)Ke MTPOUCXOISIIINE TPOIIECCHI.

B mpenonaBaHuM XMMUU UCTIOJB3YIOTCS MOJEIH KPUCTAIUTMUECKHX peméToK rpadura, mo-
BapEeHHOW COJIM, HAOOpHI MOJEJIEeH aTOMOB I COCTaBIEHHUS IIAPOCTEP)KHEBBIX MOJETeH
MOJIEKYIL.
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Yueonwvie nocoous na neuamnoii ocnoge

B nmpomecce 00ydeHMST XUMHUU HUCIOJIB3YIOTCS  CIEAYIOMIME TaOJIUIBI TMOCTOSHHOTO
skcnioHupoBanus: «llepuonnueckas cucrema xumuyeckux 3emeHtoB J[.M. Menneneesay,
«Tabnmuna pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMM U cCoOJiei», «IJICKTPOXUMHUUYCCKUN Pl
HaIpspDKEHUH MeTauioBy, «KpyroBopoT BemiecTB B pUpoae» U Ap.

Jns  opraHm3anud CaMOCTOSATENBHON pa0OThl ydYalIMXCSd HA YPOKax HCIONB3YIOTCS
pazHoOOpa3Hble UIAKTUYECKUE MaTepuaibl: OTAETbHbIE paboyhe JHUCTHI — HWHCTPYKIIHH,
KapTOYKU C 33JaHUSIMH pPa3HON CTEMeHW TPYAHOCTU JUIsi M3y4yeHUs HOBOTO MaTepuaa,
CaMOIPOBEPKHU M KOHTPOJISI 3HAHUM yUaIIIUXCSI.

Jlst oGecrieueHrst 6€30MacHOTO TpyJa B KaOMHETE XUMUU UMEETCS:
MIPOTHUBOIIOKAPHBIN HHBEHTAPh

anTedka ¢ HAOOPOM METUKAMEHTOB U NIEPEBSI30UYHBIX CPENICTB;
UHCTPYKIHS 10 MIPaBUJIaM TEXHUKU O€30MacHOCTH;

KypHaJI pETUCTPALIMUA MHCTPYKTaXKa MO MpaBuiiaM 0e30MacHOCTH TPYyAa.

AJOKYMEHT MNMOArnmMcAH
SNEKTPOHHOM NOANNCHLIO

CepTtudukar:
013171DFO037AC6EAD41731A51DE89470E
Bnageneu: benos KOpun Hukonaesuny
[encteuteneH: ¢ 15.09.2020 no 15.12.2021
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