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Pabouas nporpamma «Iloaroroka k OI'D o xumum» 9 KiIaccsl.

IHosicuuTenbuas 3aIlIHCKa

Pabouas nmporpamma noarorosku yyarmxest 9 kinacca k OI'D 0 XUMHY paspaboTana Juist 00yyaroumxcs 9
KJIacca OCHOBHOH 0011eoOpasoBartenbHol 1mkoisl. [Iporpavmma paccuntana Ha 34 yueOHbIX yaca (1 yac B
HEJIENIO).
Heb 1anHO# NPOrpaMMb! — HOArOTOBKA 00y YAIOLIXCS K rOCYyIapCTBEHHOMY 3K3aMEHY 10 XMMHUH 3a
Kypc OCHOBHOH 00111€00pa30BaTebHOl MIKOJIbI B TECTOBO bopme.
OcHOBHBIE 31240 JQHHOTO Kypca:
*  3aKpEeNHTh, CHCTEMATU3HPOBATh, PACLIHPHTD H YrIyOUTh 3HAHHMS yYaluXcsl, IPUOOPETEHHbIE Ha
YPOKax XUMHH;
* Ilponomxuts Gpopmuposanue ymenuii perars TEOPETHUCCKUE U NTPAKTHYECKHE 3a/1aUH;
e Ilponomxuts GpopmupoBanue HaBbikoB paGoTHI O CIPAaBOYHBIMHM MaTepHUaJIaMHU;
* lIponomkuts GpopMupoBaHHe MpaKTHUYCCKUX YMEHHUH U HABBIKOB 110 JIAOOPATOPHOH TeXHHKE:
 IIponomkuTe Bocnutanue y6exmaeHHOCTH B IO3HTHBHOI POJI XUMHH B )KU3HH COBPEMEHHOTO
0011ecTBa, HEOOXOIMMOCTH XUMHYECKH MPAMOTHOIO OTHOLICHHUS K CBOEMY 3/10POBBIO H
OKpYJKarolleH cpeje.

B nipouecce peanusaunn nporpammbr MPELyCMATPUBACTCSI HCIIOJIb30BAHHE Pa3HOOOpa3HBIX (OPM U
METOZ10B 00yuenHs: Gece/1a, pacckas, caMOCTOSTENbHbIE paboThl, IPAKTHKYMBI 110 PEIICHHUIO 3a/1a4,
71a00PaTOPHBIE OIIBITHI.

Ocnosnoe coxepixanue Kypea

I.- Crpoenue aroma, NpoToH, HeHTPOH, MaccoBoe HHCII0, 37IeKTPOH, u30TONbl. CTpoeHHe
SJICKTPOHHBIX 000J104eK aTOMOB 31eMeHTOB NeNe 1 — 20 [ICXD J.1.Menneneena.

2. Tlepuomuueckuii 3akon. [ICXD. dusnueckuii cMbic TOPSIIKOBOrO HOMEpa 3J1eMeHTa, HoMepa

TPYMIIBL, MEPHOA. 3AKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHUECKHX 3JIEMEHTOB H UX

coenunenuit B IICXND.

OcHoBHBIE BOIIPOCHI TeMbi 1, 2. Tectuposanue.

Crpoenue BemecTBa. XUMHUECKAs CBSI3h: KHC, KIIC, nonnas, merananueckas. CxeMbl

obpasosanus. Kpucrammueckue PeLICTKU. B3auMOCBsI3b THIIOB KpHCTaMuecKix peLIeTOK,

BHJIOB XMMHYECKOH CBSI3U M CBOMCTB BEIECTB.

OCHOBHBIE BOIIPOCH TeMbI 4. Tectuposanue.

CTenenb OKHCICHHUS M BATICHTHOCTD XHMUYECKHX 3JIEMEHTOB.

OCHOBHBIE BONIPOCHI TeMbI 6. Tectuposanue.

ATOMBI M MOJICKYJIbI. XMUMHYECKHIT 2IeMEHT. [Tpocteie u coxHbie BemecTBa. OCHOBHDIE KIacCh]

Heoprannieckux Bewects. Homenxarypa.

OCHOBHBIE OHATHSI TeMbl §. Tectuposanmue.

10. Xumuveckas peakius. [Ipusnaku 1 yciosus nporexanus XUMHYECKUX peakluuit. XuMuueckoe
yYpaBHeHHe.

11. Knaccupukauns xumuyeckux peaxuuii.

12. OcHoBHBle Bompoce! Tembr 11. Tecruposanue.

13. OBP, okucnurens, BoccTanoBuTE D, Meron snexktponHoro Gananca. DJIEKTPOHHBIE ypaBHEHHS.

14. OcHoBHBIe Bompock TeMbr 13. Tectuposanne.

15. Dnexrponutsl, HesmeKkTponuThl. Crenens D). CHilbHBIE U c1abbie SJIEKTPOIHThL. KaTHoHb! 1
AHHOHBI,

16. OcHoBHEIE TONIOMKEHUS Teopun DJ1. YpasHeHus AUCCOLMALMHN KHUCIIOT, OCHOBAHHIA, COJICH.

17. Peakuun wonnoro o6mena u YCIIOBHA HX NpoTekanus. MonHble ypaBHeHus PeaKIuii.

18. OcnoBHEIe Bompock! Tem 15, 16, 17. Tectuposanmue.

19. Xumuueckue cBoiicTa MeTaion: LLIC/IOUHBIX, IIEN0YHO3EMENbHbIX, ATIOMUHMSL, JKele3a.
Hemerannos: Bomopopa, KHCJI0poa, rajloreHoB, cepsl, a3ora, ocdopa, yraepona, KPEMHHS.
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24.
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26.

27.
28.

29.
30.
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XHUMHYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, KHCIOTHBIX, aM(OTepHBIX.

XHMHYECKHEe CBOMCTBA OCHOBAHHUIL.

XHUMHYECKHE CBOMCTBA KHCIIOT.

XuMHueckue CBOMCTBA COJIEH.

['enernyeckas cBsi3b pa3TMUHBIX KIIaccoB BewlecTs. [ eHeTHUeCKHe psiIbl.

OcHoBuble Bonpocs! Tem 19, 20, 21, 22, 23. Tectuposante.

Yucrtele Bemectsa u cmecu. [Tpasusia Ge3onacHoit paGoTs! B naboparopun. JlaGoparoproe
obopynosanue u nocya. Pasnenenue cvmeceit 1 OYHCTKA BELLECTB. [IpuroToBrienne pacTBopos.
OcHoBHble Bonpocs! Tembl 26. TecTupoBanie.

Onpenenenne xapakTepa cpe/ibl pacTBOPOB KHCIIOT, LIEN0Yeil ¢ TOMOLIBIO HHJIUKAaTOPOB.
KauecTBeHHbIE peakiuy Ha HOHBI B pacTBOpPE (XJIOPHI-, cyib(ar-, KapOOHAT-HOHBI, HOH
ammonust). [lonmyyenne u pacrniozHaBanue razo00pa3HbIX BELIECTB: BOJIOPO/a, KUCIIOPOa,
aMMMaKa, yrieKucioro rasa.

OcHosHble Bonpock! TeMbl 28. TecTupopamue.

Bbrunciienne MaccoBoit 10 5eMenTa B BelecTBe. BhIUHCICHHE MACCOBOI U 00BEMHOMN 1011
KOMIIOHEHTA B CMECH.

. Pacuers! o XUMHYECKOMY YpaBHEHHIO MAcCChl, 00BbEMa UJIH KOJIHUYECTBA OZTHOT'O U3 IMPOAYKTOB

PeaKLuy 10 Macce, 00beMy, KOJMUECTBY HCXOAHOTO BellecTsa (1 oOpaTHbIe 3a/1a4n).

2 HepBOHa‘-IEUIbeIG CBEJICHUS 00 OpraHMYeCKHX BELIECCTBAX. yFHeBOIIOPOIIbI MNpEaCIbHbIE U

HCTIPENICIbHBIC: METaH, 9TaH, 3TUJIeH, aleTuieH. Kucnopoacoaep:kaiue BemecTna: CIIUPTBHI,
KapOOHOBBIE KHUCIIOTHI.

- OcHoBHbIe Bompock! Tembl 32. Tectnposanue.
- lIpoGiembl Ge30macHOro HCroNb30BaHHs! BEIECTB M XMMHYCCKUX PEaKIUi B IOBCETHEBHOM

KU3HU. XUMHYECKOE 3arpsisHEHHUE 01<py>1<a}omeﬁ CpEabI U €ro noCJeaACTBHUS.

Tpebosanus Kk ypoBHIO NOArOTOBKH yuammxes

B pesyabTare nsydenus xummn yuammecs: 10/15KHbI 3HATb/yMeTb:
OCHOBHBIC IIOHSTHA: TCHETUYECKUH Psijl, OKUCIIUTE]b, BOCCTAHOBUTEID, amM(poTepHOCTB, KOppo3Ms,
OPTaHMHECKHE BEILIECTBA, MOHOMEP, HOJIMMED, CTEIIEHD 10IHMEPH3ALMH, CTPYKTYPHOE 3BEHO;
OCHOBHbIC XMMHYCCKHE 3aKOHbI: 3aKOH [I0CTOSHCTBA COCTABA, IEPHOIHYECKHIA 3aKOH, 3aKOH
COXPAaHEHHS MACChI BEIIECTB;
OCHOBHBIC XHMHYECKHE TEOPHH: aTOMHO-MOJIEKYIISIPHOE yUeHHe, TEOPHS JJIEKTPOJIUTHYECKOM
AUCCOLHMALIMH, TEOPHUs CTPOCHHS aTOMA, XUMHYECKOH CBSI3H: TCOPHIO XHMHYECKOTO CTPOEHHSI
OpraHu4eckux seuiects A.M.Bytieposa;
HOMEHKIIATYPY: XUMHYECKHX 3JIEMEHTOB (OT BOJOPOA 110 KaJIbIHs ), POCTBIX BEIIECTB, GHHAPHBIX
COCLMHEHUH, KHCIIOT, OCHOBAHHIA, COJICIT; IPeIeIbHBIX 1 HenpeneNbHbIX Y B, criupros,
KapOOHOBBIX KHCIIOT;
KJIacCH(UKAIKIO: XUMHUYECKUX peakiiuii B HCOPraHUYECKOH XMMHH, HEOPTAHMYECKHX BELIECTB
OKCHJIOB, OCHOBAHMH, KHCIIOT, COJIEH, [0TUMEPOB 1 YIJIEBOJIOB;
nonoxenue B [ICXD u ctpoenne atoMoB: MeTaIOB 1 HEMETaJIOB;
(busuyeckue cBolcTBA: METAMIOB 1 HCMETAIUIOB, OPraHUYECKHX COEMHEHHI;
XHMHYECKHE CBOHCTBA: KHCIIOT, OCHOBAHHIT, OKCHIOB, COJeli B ceere TOJI, meraios u
HEMCTAILIIOB, H3Y4YEHHBIX OPraHHYeCKUX BelecTB. KauecTBenHbe peaxiuu.
MPHPONHEIC HCTOYHHKH U CIIOCOOBI MOy YeHHUS: MCTaJLIIOB, HEMETAIUIOB, CONEH, OKCHJIOB;
BCIICCTBA M MaTepHalibl, LIMPOKO HCTIO/Ib3YeMBbIe B TIPAKTHKE: METAJIJIbl, HEMETAILIBI,
OpraHUYeCKHE BEIeCTBA;
OCHOBHEIC COC/IMHCHHS U BAXKHEHIIUX [Ipe/IcTaBHTE el H3YYCHHBIX KJIACCOB HEOPraHUYECKUX
OpPraHHYeCKHX BEIECTB,
npasuna Tb npu pabote B kaGunere Xivuu.

.



Yuamuecst J0JKHBI yMeTh:
OIpENeATh:
[10JI0KEHnE XuMH1ecKoro aiementa B [ICXD, coctaB u crpoenue aToma 31eMeHTa 110 10JI0KEHUIO
ero B IICXD, tun BelecTsa no cocrasy. CTENEHb OKMCICHUS DJIEMEHTA, THII XUMHYECKOH CBSI3H 110
XMMHYECKOH (hopMyJIe, BOBMOKHOCTD IPOTEKAHHS peaKii HOHHOro 0OMeHa JI0 KOHIIa,
OKHCJIMTEIIb, BOCCTAHOBUTE]Ib, IPUHA/IICIKHOCTD KOHKPETHBIX PEAKIHii K Pa3IMYHBIM THUIIAM I10
pa3IMYHBIM [IPU3HAKAM;
HA3BIBATE: MPOCTBIC BEUIECTBA, OMHAPHDLIC COEIMHEHHUS], KHCIOThI, OCHOBAHHS, COJIH; H3y4YEeHHbBIE
OPTaHMYUECKUE BELICCTBA 10 TPUBHANILHON M MEXKYHAPOLAHON HOMEHKIATYpe;
COCTaBJISATD:
3JIEKTPOHHBIE (POPMYJIBI ATOMOB, XMMHUCCKHE (bopMyJIBI BEIECTB M0 CTEMEeHN OKUCIIEHHS]
3JICMEHTOB, XUMHUYECKHE (POPMYIIBI OCHOBAHMIH, KHCIIOT, COJICH. XUMHYECKHE YPaBHEHHUS pa3HOTO
THIA, ypaBHEHUs D/, HOHHbIE ypaBHEHIs, ypaBHEHHS peaKLiuii, XapaKTepU3yIOLIHe XUMHUYECKHE
CBOHCTBA OKCHM/IOB, OCHOBaHMH, KHCIIOT, COJIEH, METaLIOB 1 HCMETAJUIOB B MOJIEKYJISIPHOM U
HOHHOM BHZE, ypaBHeHUss OBP MeT0/10M 371eKTpOHHOr0 Gananca, reHeTHYeCK e psBI MeTasIa U
HEMETaJLIa, CTPYKTYPHBIE (POPMYIIBI /ISl OPrAHUYECKHX BEIIECTB:
OOBSICHSATE:
(bu3MUecKHit CMBICI TOPSLAKOBOTO HOMCpa XMMHYECKOTO0 3JIeMEHTa, HOMepa IPYIIIbI U IIepHo/Ia,
3aKOHOMEPHOCTH M3MEHEHHS! CBOKCTB JIEMEHTOB B TIpe/e/iaX MasbIX [IEPHO/IOB U TJIaBHBIX
TIOATPYIII, CBOHCTBA BEINECTB Ha OCHOBAHMH BH/Ia XHMUUCCKOI CBI3H 1 THIA KPUCTAIUINYECKOH
PCHICTKH, MEXaHU3MbI KOPPO3HH, PHUHHBI MHOTOOOPA3HST OPraHHUeCKHX BELIECTB;
XapaKTepU30BaTh:
XHMHYCCKHE 5ICMCHTBI Ha OCHOBaHMH KX mojokenus B [ICXD u ocobeHnocTei CTPOCHUS HX
aToOMOB, (pU3MUYECKHE CBOMCTBA METAIIIOB, HEMCTAJIIOB, KUCJIOT, OCHOBAHMI1, OKCHJIOB, COJICii,
Ka4YCCTBCHHBIC PEAKIIMU HA KUCIIOTI, 11IEJI0YH, CB3b MEXKJy COCTABOM, CTPOEHHUEM, CBOHCTBAMMU
BCILECTBA, CBOMCTBA BELIECTBA HA OCHOBAHHH BHIA XMMUUYECKOMH CBA3M U TUIA KPUCTATUTHYECKOH
PCIICTKH, CBOMCTBA M 001aCTH NPUMEHCHUS METATITHYCCKHX CIUTaBOB, METAJLIOB, HEMETAJLIOB H MX
COCIMHEHUH.
IIPOBOJIUTh PACYUETHI:
10 XMMHYECKOH (hopMyJie coeTuHeH s, 110 XHMHYECKOMY YPaBHEHHUIO,
BLIITOTHATE XMMUYECKUI dKCIIEpUMEHT:
110 IOJIyYCHHIO BELIECTB M OMMCAHHIO UX CBOMCTB, IO pacno3HaBaHUIO BaKHEHIITHX
HCOPraHUYCCKUX COCNMHEHUH, 110 HAOII0IEHHIO 3a Pa3JIMUHBIMHU SABJICHUSMH,
00palaTsest ¢ XUMHYECKOit [0CY10# 1 000PYIOBaHHEM:
HCIIO/Ib30BaTh MPHOOPETEHHBIE 3HAHMUS H YMEHHS B NPAKTHYECKOH JIEATENBHOCTH 115t 6€30M1aCHOr0
00palleH s ¢ BemecTBaMu 1 MaTCPHAIAMH, SKOJIOTUYECKH IPAMOTHOTO MOBEICHHS B
OKpY’KaloLeH cpeie, OUCHKH BIAMSIHIS XUMHYCCKOTO 3arpsi3HCHHS OKpPY Karollei cpe/ibl Ha
OpraHu3M yesloBeKa;



Kanenuapuo — TCMAaTHY€CKO€ MIAHHPOBaHHE.

No Tema Kos-Bo yacos [ata [Ipumeyanue

1 OI'D - uto0 310 TaKoe? 1

2 Ctpoenue aroma. 1

3 [Tepnonnueckwuii 3akon u [1CXD 1
J..MenneneeBa

4 [Tepnoaugeckwuii 3axon u [ICXD 1
JI.1.Menneneena

5 Tectuposanue no reme «Ctpoenne atova u | 1
NEPHOJUUYECKUN 3aKOHY.

6 TectupoBanue o teme «Xumuueckas 1
CBSI3b»

7 CreneHb OKHCIIEHUS XUMHYECKHX 1
5JIEMEHTOB.

8 Tecruposanue no reme «Crenenn 1
OKHCJICHHUS)

9 [Ipoctrle u cnoxHble BemecTBa. OcHoBhble | |
KJIaCChl HEOPraHUYECKUX BEILECTB.

10 Tecrupopanue no teme «OcHOBHBIE Kiacehl | |
HEOPraHUYECKHX BEIECTBY

11 Xumuueckue peakunn. Knaceuduxarims 1
XUMHUYCCKHUX peaKIuii

12 OKHCITUTEIbHO-BOCCTAHOBHTE IbHBIE 1
PEaKIHH.

13 TectupoBanue no teme «OKuCAUTETLHO- 1
BOCCTAHOBHUTEJIBHBIC PEAKLIUHY.

14 DJIEKTPOIUTBI U HEINEKTPOITHTHI 1

15 DJEKTPOIUTEYeCKas! JUCCOUALUS KHCJIOT, 1
LIeJI0YEH, coJiel.

16 Vonnele ypaBHeHus peakiuu 1

17 TectupoBanue no reme 1
«DIIEKTPONHTHYECKAS THCCOMMALIHSI,
Vonnble ypaBuenust peakummy

18 XUMHYECKHe CBOMCTBA METAIIOB 1 1
HEMETaJIOB.

19 XUMHYECKHE CBOMCTBA OKCHIOB. 1




XUMHUYECKHe CBOMCTBA OCHOBAHUH.

21 XHUMHYECKHE CBOWCTBA KHCJIOT. 1

22 XUMHYEcKHe CBOMCTBA coJeit 1

23 B3aumocBsi3b pa3InyHbIX KJIACCOB 1
HEOPraHUYeCKHX BEIIECTB.

24 TectupoBanue no teme « XuMHUeCKHE 1
CBOMCTBA OCHOBHBIX KJIACCOB
HEOPIraHUYEeCKUX BELIECTBY

25 Yucrele BentecTBa u cmecu. [IpaBuiia 1
Oe3onacHo# paboThI B LIKOJIBLHOM
naboparopuu. JlabopatopHas nocyja 1
obopynosanue. Paznenenue cmeceii u
o4HcTKa BewecTs. [Ipurotosienue
PacTBOpPOB.

26 TectupoBanue no reme «IIpasuna Th. 1
JlaGoparopHoe 000py10BaHHE U MOCY 1.

27 Omnpeesienne XxapakTepa cpeiibl pacTBopa 1
KUCJIOT U 1enoydeii. KauecTBeHHBIE peakilnu.
[Tonyuenue ra3oo0pa3HbIX BELIECTB.

28 Tectupopanue no teme «KauectBenunle 1
peaklMy Ha pa3IuYHbIC HOHBI U
razoo0pa3Hble BELIECTBAy

29 Beraucnenue MaccoBoii 101u Xxumuueckoro | 1
DJIEMCHTA B BellecTBe. Boruncienne
MacCoOBO# JI0JIM BELIECTBA B PACTBOPE

30 PacyeTsl mo XuMHuYecKoMy ypaBHEHHIO. 1

31 [IepBonauanbHbIE cBeIeHUS 00 1
OpPraHMYECKUX BEIECTBAX.

32 Tecrupopanne no teme «Opranuueckas 1
XUMHS».

33 XHMHS U JKU3HB. 1

%

34 TectupoBanne urorosoe 3a Kypc 1

XUMHH 9 Kiacc.

Wroro:

34 yaca




Ilepeuenn yyedHno — MeToAHYECKOr0 00ecrieveHust
1. Xumuyeckoe o0opynoBaHue:

e  TabJMLBL: NEpHOANYECKas cCHCTeMa XMMHUYECKHX 21eMeHToB J[.M.Menneneesa, «PactBopumoctsb
KHCJIOT, OCHOBAHMH, coJIell B BOJIe», « DJIIEKTPOXUMHUYECKUN Psi/i HAIPSDKEHUS METAILIIOBY, «Psi
3JICKTPOOTPULIATEILHOCTH HEMETAILI0BY, «MHCTpyKTak 1o TexHuke Oe3onacHocTny, «CTpoeHune
aTOMOB METAJUIOB), MOPTPETHI BEJIMKHX XMMUKOB;

e MOJIEJH: aTOMOB pa3JIMUHbIE BELIECTB, KPUCTANIMYECKHX peieTok MeTaioB, KP anmasa,
rpaguTa, MOJeJb MOJIEKYJIbI Sg;

» sabopaTtopHOe 000pyZOBaHHE, ITOCY,1a U PHOOPBI: CKIISIHKH ¢ IPOOKaMH, IPOOUPKH, KOJIOBI,
XMUMHUYCCKUE CTAKAHbI, CTYIIKH, MEPHbIC LIMIMH/IPbI, MEH3YPKH, (PapPOpoBbIEC H METAJUIHYECKHE
LINATEH UIIH JIOKEUKH, METAJIMYECKHE IITATUBBI C JIAIIKAMH M KOJIbIIAMH, HEOOJIbIINE
IJIACTMACCOBBIE IITATUBBI AJ1s TPOOHPOK, TPOOHPKOIEPIKATEIIU, OTHEYITOPHBIE MOJCTABKH,
CTEKJITHHBIE TPYOKH, NAJIOYKH, BOPOHKH, BECHI C pa3HOBECAMHM;

* XHMHYECKHE PEaKTHBBI AJIsl IPOBE/ICHHS IKCTIEPUMEHTA.

2. KoMnbIOTEpHbIE TPOrPaMMbl B HHTEPHET — PECYPChI:

e (D - Xumus — 21 Bek;

o OOGpaszoarenbHas Ko/uteKus. Xumust juis Becex — X XI: Pewenue 3anau;

e DnekTpoHHbIH cnipaBoynuK «Kupuia u Medoausy;

e Alhimik www.alhimik.ru;

o KoncnekTel o XUMHH U1l IKOABHUKOB WWW. chemistry.r2.ru,www.khimia.h1.ru;

o Xumus mis Bcex www.informika.ru;

o Xumus s Bac www.chem4you.boom.ru;

o Xumus. OGpa3oBaTeNbHbIN CAlT s WKOIBHUKOB www.hemi.wallst.ru;

o Ypoxu xumuu Kupumia u Medoausi.
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