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1. Ha3na4yeHne Kypca
Kypc o Bei6opy «OTaenpHbIE BOIPOCH! XUMUM» IIPeIHA3HaYEHBbI 1)1 ydanuxcs 9 kiacca,
MPOSBIISAIONINX HHTEPEC K HAYKE, ISl PACHIUPEHUS U YIIIyOJIeHUS 3HaHUH 10 XUMHH.
[IporpaMma noctpoeHa TakuM o0Opa3oM, YTO HO3BOJISIET PACHIMPUTh U YIIIyOUTh 3HAHUS
y4aluxcs 0 BCEM OCHOBHBIM pa3jieiaM IIKOJIbHOIO Kypca XMMHHM OCHOBHOM IIKOJIBI, &
TaKKe JIMKBUAUPOBATH BO3MOXKHBIE TTpoOenbl. CoaepikaHue Kypca npeJHa3HaAueHO s
OBJIQJICHUS TEOPETUYECKUM MaTEPUAIOM U OTPAOOTKH MPAKTUYECKUX HABBIKOB.
[Iporpamma paccunrtana Ha 34 yaca. Kypc npoBoaurtcs B TeueHue yueOHOro roga no 1 gacy

B HECACIIIO.

Henanb: pacumpenue u yriryoJieHre 3HaHUM 110 XUMUMU.

3axauu:

o 3aKkpenuTh, CHCTEMATU3UPOBAThH U PACIIUPUTH 3HAHUS YUAIIUXCS IO BCEM OCHOBHBIM
paszesiaMm Kypca XMMUU OCHOBHOM IIKOJIBI.

o @®opMHpOBATH HABBIKK AHATUTUYECKON JEATEIbHOCTH, POTHO3UPOBAHUSI PE3YJIbTAaTOB
JUTS1 Pa3JIMYHBIX BapUATUBHBIX CUTYaIUH.

« Pa3BuBaTh MO3HABATEILHBIN UHTEPEC, MHTEIIEKTYaIbHBIC CIIOCOOHOCTH B TIpoLiecce
ITOMCKA PELICHU.

o (opMupOBaTh HAaBBIKK CAMOKOHTPOJI,

e (opmMupoBaTh UHIUBUAYAJIbHBIE 00pa30BaTEIbHbIC TOTPEOHOCTH B BEIOOPE JTaTbHEUIIIETO

npoduiist 00yyeHus B CTapuieil MIKoJe.

(I)OpMLI Ooprams3alnvu J1€ATCJIbHOCTHU: JICKIOWH, IIPAKTUKYMBbI, IIPAKTHICCKUC pa6OTBI.

Oxupaembie pe3yJibTaThbl.
[Tomy4yeHHBIC 3HAHUS TOHKHBI TOMOYb YYaITAMCS
e ONpPENEIUTHCA B BRIOOPE UHIMBHIYAIBHBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH (Tpodust

oOyueHus);



¢ 3aKpEenuTh NPAKTUYECKHUE HABBIKK U YMEHUS PELICHHS Pa3HOYPOBHEBBIX 33JIaHUN;

B npouecce o0yueHust Ha rpyNIOBBIX 3aHATHAX ydaluecs IpUoOPETAIOT cieayloniee

3HAHMA:

¢ 3aKPEIUISIOT U CUCTEMATU3UPYIOT 3HAHMS 10 OCHOBHBIM pazjiesaM IpOMJEHHOr0 Kypca
xumMHu 8—9 kiacca 001eo0pa3zoBaTENbHOM IKOJbI;

¢ OTpabaThIBAIOT MPUMEHEHNE TEOPETUUECKUX 3HAHUM Ha MIPAKTHKE PEUICHUs 3a/1aHUH;

o (opMupymoIIKe HAYYHYIO KAPTUHY MUPA;

2. Ilmanupyemblie pe3yabTaThl

3HATHL/ MIOHUMATH:

XUMUYECKYIO0 CHMBOJIMKY: 3HAKA XUMHUUYECKUX IJIEMEHTOB, (DOPMYJIbl XUMHUUECKUX

BEIIECTB, YPABHCHUSI XUMHUYECKUX PEAKIIUN;

e BAXHECHUIINE XUMHUYECKHE TOHATHUS: BEIIECTBO, XUMUYECCKUN 3JIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEJIbHBIE AaTOMHASI U MOJICKYJISIPHASI MACChl, HOH, KATUOH, AHUOH, XUMHYECKast
CB$I3b, DJIEKTPOOTPUIIATEIILHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCIICHUS, MOJIb, MaJIsIpHAs
Macca, MOJIIpPHBI 00bEM, paCTBOPBI, AIEKTPOJIUTHI U HEIJIEKTPOJIUTHI,
BJIEKTPOJIMTUYECKAS TUCCOIUALINS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHUE, TEIIOBOM 2((DEKT peakIuu, OCHOBHBIC TUITBI PEAKITUN B
HEOPraHM4eCKON XNUMUU;

e XapaKTEPHBIC MPU3HAKN BAXKHEUIINX XUMUYECKUX IMOHSATHUH;

e O CYIIECTBOBAHUH B3aWMOCBSI3U MEXKY BAXXKHEHUIINMUA XUMUYECKUMHU TTOHATHUSIMU;

e CMBICII OCHOBHBIX 3aKOHOB U TEOPUHU XUMHUH: AaTOMHO-MOJIEKYJISIpPHAS TEOPUs, 3aKOHBI

COXpPaHEHHUsI MACChl BENIECTB, MOCTOSHCTBA COCTaBa, epruoandyeckuit 3akox 1. 1.

Menneneena

YMmern:

HasbiBaTh XMMUYECKHE IEMEHTBI; COEAMHEHUS N3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB; OPraHNYEeCKUE BEIIeCTBa MO UX (popMyJie: METaH, 3TaH, ITUJICH, alleTUJICH,
METaHOJI, 3TAHOJI, TJINLEPUH, YKCYCHAsl KUCJIOTAa, TJIF0K03a, Caxapo3a.

O0bsCHATH (PU3NUECKUN CMBICIT AaTOMHOTO (MTOPSAKOBOI0) HOMEpPa XMMUYECKOTO AJIEMEHTA,

HOMEPOB TPYIIIbI U IEpuoAa B nepuoandeckou cucreme [I.1. MenaeneeBa, kK KOTOpbIM



3JIEMEHT MPUHAJICKUT; 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHSI aTOMOB, CBOWCTB 3JIEMEHTOB
B IIpejiesiax MaJbIX MEePUO0B U IIABHBIX MOATPYIII, a TaK’Ke CBOMCTBAa 00pa3yeMbIX UMH
BBICIIIMX OKCHJIOB; CYITHOCTh MPOLIECCA AIEKTPOJIUTUUECKON JUCCOLMALNN U PEAKIUN

HOHHOTO OOMeEHa.

Xapakrepu3oBaTh:

XUMHUYECKHUE AJIIEMEHTHI (0T BOJIOPO/Ia IO KaJbIIKs) Ha OCHOBE MX MOJIOKCHUS B
NEepUOANYECKON cucTeMe XuMuieckux 3iaeMenToB J[. . MenneneeBa u ocoOOCHHOCTEM
CTPOEHHUS UX aTOMOB;

B3aUMOCBSI3b MEXy COCTAaBOM, CTPOEHHUEM U CBOMCTBaMU BEIIECTB;

XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB: OKCUJIOB, KACIIOT,

OCHOBAHUM U COJIEU.

OmnpeneysiTh, KJIacCU(PUUNPOBATD;

COCTaB BEILIECTB MO uX popmynam;

BAJICHTHOCTh M CTEIIEHb OKUCIICHHS 3JIEMEHTA B COEAMHEHUH;

BUJI XUMUYECKOU CBSI3H B COEIUMHEHUSX;

IIPUHAAJIEKHOCTH BEIIECTB K ONPEIEIEHHOMY KJIACCYy COCIUHEHUI;
TUTIBI XUMHUYECKHUX PEaKIINIA;

BO3MOKHOCTh IPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa.

CocraBasTh:

CXEMBbI CTPOEHHS aTOMOB NEpBbIX 20 31eMEHTOB Nepuoanyeckoit cuctemsl ..
Menneneena;

(hopMyJIbl HEOPTAHUYECKUX COSAUHEHUM U3yUYEHHBIX KJIACCOB,;

YPaBHEHHUS] XUMUUYECKUX PEAKLIHM.

Ob6pamarbcs:
C XUMHYECKOU MOCY IO 1 1a0OpaTOPHBIM 000PYI0OBAHUEM.
pacro3HaBaTh OMBITHBIM ITyTEM:

ra3oo00pa3HbIe BEIIECTBA: KUCIOPO, BOJOPO/I, YIIIEKUCIBIN ra3, aMMHaK;



PacTBOPBI KUCIOT U LIENOYEN IO U3MEHEHUIO OKPACKH UHIUKATOPA;
KHCJIOTBI, LIEJIOYX U COJIM 110 HAIMYMIO B UX PACTBOPAX XJIOPUA-, CyJib(daT-, kKapOOHAT-HOHOB

U MOHAa aMMOHUA.

Bourunciaarnb:

MAaCCOBYIO JOJIF0 XMMUYECKOTO 3JIEMEHTa 10 (hopMyJie COSTUHEHHUS;

MAaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE;

KOJIMYECTBO BEIIECTBA, 00bEM HIIM MAcCy BEIIECTBA MO KOJMYECTBY BEIIECTBA, 00BEMY HIIH

Macce peareHToOB WM NPOAYKTOB PEAKIUU.

Hcnoan3oBarhb HpHOﬁpeTeHHLIe SHAHUSI H YMCHUS B HpaKTquCKOﬁ HACATCJIBbHOCTH A
HOBceIlHeBHOﬁ JAKU3HHU JIAC

0e3011acHOro 06pa1ueHH;1 C BCIICCTBAMU U MATCpHUaIaMU B HOBCGI[HGBHOﬁ KHN3HHU U
IrpaMOTHOI'O OKa3aHUs nepBoﬁ IMOMOIIH ITPpH OKOTraxX KHCJIOTAMU M IICJI0YaMM,
00BICHECHUS OTACIBHBIX (baKTOB " IIPUPOAHBIX HBHGHHﬁ;

KPUTHUYECKON OLICHKM MH(OPMAIIUH O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY.

COAEPKAHUE KYPCA
Crtpoenue atoMa. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 3JIEMEHTOB
[Tepnoanueckoit cucremsl .M. Menneneena.
ITepunonnueckuit 3akoH u llepuoauueckas cucrema XuMuaeckux 3semeHToB J[. 1.
Menneneesa. ['pynnel u nepuosl. [lepuonnueckon cucremsl. PU3NUECKHIN CMBICI
MOPSAKOBOIO HOMEPA XUMHYECKOTO 3JIEMEHTA. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
AJIEMEHTOB U MX COCIMHEHHI B CBS3M C MOJ0XKeHueM B [lepuoanueckoit cucreme
xumMudeckux siaemenToB .M. Menneneena.
CrpoeHue BeniecTB. XUMUYECKas CBA3b: KOBAJIEHTHA (MOJISIpHAsl U HETIOJIAIPHAs ), IOHHAS,
METAJINYECKasl.
BaneHTHOCTh XMMUYECKUX 3JIEMEHTOB. CTENEHb OKUCTIEHUSI XUMUYECKUX JIEMEHTOB.
HucTele BEECTBa U CMECH.
ATOMBI M MOJNEKYJBL. XUMUYECKUH d51eMeHT. [IpocTeie u cioxHbie BeniecTBa. OCHOBHBIE

KJIaCChl HCOPraHM4YCCKUX BCUICCTB. HOMeHKHaTypa HCOPIraHU4ICCKHUX COGHHHGHHﬁ.



Xumuyeckas peakuus. Y CJI0BHUS U IIPU3HAKH POTEKAHUS XUMUUYECKUX PEAKLIAMN.
Xumunyeckue ypaBHeHUs1. COXpaHEHHE MacChl BEUIECTB IMPU XUMHUYECKUX PEAKLIMSIX.
Knaccudukanys XuMU9IecKUX peakIiuii o pa3IndHbIM MPU3HAKAM: YUCITY U COCTaBY
MCXOJHBIX U MOJTYYEHHBIX BEIIECTB, U3BMEHEHUIO CTENIEHEN OKUCICHUSI XUMUYECKUX
AJIEMEHTOB, MOIJIOIEHHIO U BBIJEICHUIO SHEPTUU.

DNEKTPOJIUTHI U HEAJIEKTPOJIUTHI.

KaTnoHsl 1 aHMOHBI. DJIEKTPOJIUTHYECKAS TUCCOUUALINS KUCIIOT, IIEJI0YEH U CONEN
(cpenHux).

Peakunu HOHHOTO OOMEHA U YCIIOBHS UX OCYIIECTBIICHUSI.
OKHUCANTENBPHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTENb.
XUMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB. XMMHUYECKUE CBOMCTBA MPOCTHIX BEILIECTB-
METAIIJIOB: IIEJTOYHBIX U IIEJIOYHO3EMETBHBIX METAJIOB, aJTFOMUHUS, KeJe3a
XHUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIIOB: BOAOPOAA, KACIOPO/Ia, TaJIOT€HOB,
cephl, a3oTa, pocdopa, yriepoaa, KpeMHHUS.

XHUMUYECKHE CBOMCTBA CIIOKHBIX BEIIECTB.

XUMUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

XUMHYECKHE CBOMCTBA OCHOBAHMIA.

XHUMHYECKHUE CBOUCTBA KUCIIOT.

XHUMHUUYECKHE CBOICTBA COJIel (CpEeIHUX )

B3anMocCBs3b pa3nuyHbIX KIAaCCOB HEOPTAHUYECKUX BEILIECTB.

[lepBoHavasibHBIE CBEIEHUST 00 OPraHUYECKUX BEIECTBAX.

DKCIEepUMEHTaIbHBIE OCHOBBI XUMHUH.

[IpaBuna 6e3omacHol pabOTHI B MIKOJIBHOM JIabopartopuu. JJabopaTopHas nocyna u
o0opynoBaHue.

Pa3ngenenne cMecel M OYMCTKA BEIIECTB.

[IpuroroBieHue pacTBOpPOB.

Omnpenenenue xapakTepa cpeibl pacTBOpa KUCIIOT U IIEJI0OYEH C MOMOIIbIO HHIUKATOPOB.
KadecTBeHHbIe peakiiuu Ha HOHBI B PaCTBOPE (XJIOPHUI-,CybdaT-, KapOOHAT-UOHBI, HOH
aMMOHHUS).

[Tonyuenue razoo0pa3HbIX BellecTB. KauecTBEeHHbBIE peakiiMy Ha Ta3000pa3HbIe BEIECTBA

(KUCIIOpO1, BOJOPO/I, YTIAEKHUCIbINA a3, aMMHUAK).



[Tomy4yeHne u n3ydyeHnue CBOMCTB U3YUYECHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB.
[IpoBenenne pacueToB Ha OCHOBE (JOPMYJT U ypaBHEHUM peaKIn.

Brruncienus MacCOBOM J0OJIU XMMHUYECKOIO 3JI€MEHTA B BEIIECTBE.

Brruucnenus MaccoBo# J0JIM paCTBOPEHHOTO BEMIECTBA B PACTBOPE.

Brruncnenne konnyecTBa BEIIECTBA, MACcChl MJIM 00beMa BEleCTBa MO KOJIMYECTBY
BEIIIECTBA, MAaCcCe WM 00BEMY OJTHOTO M3 PEareHTOB WJIM MPOAYKTOB PEAKIIHH.

[TpoGiemMbl 6€30MaCHOTO HCITOIB30BAHMUS BEIIECTB U XUMHUECKUX PEAKIIMKM B TTOBCETHEBHOM
JKU3HU.

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbl U €r0 MOCIEACTBHUS.

YenoBek B MUPC BCIICCTB, MAaTCPHAJIOB 1 XUMHNYCCKUX pCaKHHﬁ.

TEMATHUYECKOE IINTAHUPOBAHHUE

No Tema 3anaTug
1. ATOMBI U MOJIEKYJIbI. XUMUYecKuil aneMeHT. [IpocTeie u
CJIO)KHBIE BEIIECTBA
2.
Crtpoenue aToma
3.
CtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
4. .
[Tepuoanueckuii 3aKoH
S.
[lepunonnueckas cucrema 3JIEMEHTOB
6.
BanentHocTs
7.
CTeneHb OKHUCIICHUSI XUMUYECKUX IJIEMEHTOB
8.
CtpoeHue MoJeKyl
9.
Xumnyeckas CBSA3b
10.
CTpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
11. .
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 3JIEMEHTOB
12.
[IpocTrie BemecTBa
13.
CrnoxHble BeuecTBa
14. . .
XUMHUUECKHE CBOWCTBA OKCUJIOB, OCHOBAaHUM
15. . .
XUMHUUECKHEe CBOWCTBA KUCIIOT, COIEH
16.
XUMHYECKUE PEaAKIUU




17.

XUMUUECKUE YPAaBHEHUS

18. o
VYcinoBus U NpU3HAKH NPOTEKAHUS XUMHYECKUX PEaKUUU
19.
DJNEKTPOJUTHI U HE IJIEKTPOIUTHI
20.
KaTuoHbs! 1 aHUOHEI
21.
Peakiium noHHOTO OOMEHA M YCJIOBUS UX OCYIIECTBICHHUS
22.
besomacHocTh B 1abopaTtopuu
23.
CmMmecu
24,
XUMHYECKOE 3arpsi3HeHUE
25.
Cpena BOIHBIX pacTBOPOB
26. o
KadecTBeHHBIE pEAKIIMM HEOPTAHUYECKUX COETUHECHUI
27. Brraucienne MaccoBOM JOJIM XUMHUYECKOTO DJIEMEHTA B
BEIllECTBE
28. Brrauciennst Macchl 3JIEMEHTA 10 €r0 MacCOBOM H0JIE B
BEIllECTBE
29.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
30. o
XUMHYECKHE CBOMCTBA NPOCTHIX BEUIECTB
31. o
XUMHYECKHE CBOMCTBA CIOXKHBIX BEIIECTB
32. o
Brruncinenne MmaccoBOW 1OIW PaCTBOPEHHOTO BEIIECTBA
33.
DKclepuMeHTallbHas 3aja4da
34,

JlaGopaTOpHBIE OIBITHI
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