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HHaHpreMble pe3yJabTaThbl 0OCBOCHUA XUMHUHN

W3yuenune xMMHUHU B CTapIleil 1IKoJie Ha 6a30BOM ypOBHE HAIPaBJIECHO:

* HAa OCBOEHME 3HAHMI O XUMHYECKOU COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, O BAKHEHUIINX XUMUUECKUX ITOHATUSAX,
3aKOHAaxX U TEOPUsX;

* Ha OBJIa/leHHe YMEHHUSIMU IPUMEHSTH MOJTyYCHHbIC 3HAHUS ISl OOBSICHEHUSI Pa3HOOOPA3HBIX XUMHUECKUX SBJICHUN M CBOMCTB BEIIECTB,
JUISL OLICHKY POJIM XMMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUH U MIOJIyYEHUH HOBBIX MaTEPUAJIOB;

* Ha pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B MPOLIECCE CAMOCTOSATEIILHOTO MTPHUOOPETEHUS
XMMHUYECKHUX 3HAHUN C UCIOJIb30BAHUEM PA3IMUHBIX HCTOYHUKOB HH(POPMALIMH, B TOM YHUCIIE€ KOMIIBIOTEPHBIX;

* Ha BOCIIUTAHUe YOeXKIEHHOCTH B IO3UTUBHOM POJIM XMUMHUHU B KU3HU COBPEMEHHOI'O 00IIECTBA, HEOOXOIUMOCTH XMMHUUECKHU IPaMOTHOIO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOLIEH Cpene;

* Ha NPpUMeHeHHe MOJTYy4YeHHbIX 3HAHUI M YMeHMii 17151 0€3011acHOr0 UCTIONB30BAHMUS BEIIECTB U MAaTEPHAJIOB B OBITY, CEJILCKOM XO35HCTBE
U Ha POU3BOJCTBE, AJIs PEIIEHUS NPAKTUYECKUX 3a/1a4 B [IOBCEJHEBHOM KU3HU, IS IPEAYIIPEKICHUS SBJICHUM, HAHOCAIUX BPE 310POBbIO
YeJI0BEKA U OKPYKAIOILEH Cpelie.

JlaHHas nmporpaMmma npeaycMaTpuBaeT GOpMHUPOBAHUE Y YUALIUXCS 00Iey4eOHbIX YMEHUI U HABBIKOB, YHUBEPCAJIBHBIX CLIOCOOOB
NEeSTEIbHOCTH U KIIIOUEBBIX KOMIETEHIIUN. B 3TOM HanpaBieHUN NPUOPUTETAMHU Il yU€OHOTO NMPEAMETa «XUMUSA» B CTapIlel MIKoJie Ha
0a30BOM ypOBHE SIBJISIOTCS: YMEHHUE CAMOCTOSITEIbHO 1 MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATENBHYIO IESATEIBHOCTH (OT
MTOCTAaHOBKHM LIEJIH JI0 MOJIy4YEHHUS U OLIEHKH pe3yJIbTaTa); UCIOJIb30BAaHUE AIEMEHTOB MPUYMHHO-CJIEICTBEHHOTO U CTPYKTYpPHO-
(YHKIIMOHATIBHOTO aHAJIM3a; ONpeeSIeHHEe CYIIIHOCTHBIX XapaKTepUCTUK U3y4yaeMOro 00beKTa; yMEHHE pa3BepHYTO 0OOCHOBBIBATh CYXKICHHUS,
JIaBaTh ONPEEICHNUs, IPUBOANTD JI0KA3aTEIBCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MTOBEJCHUS B OKPYKAIOLIEH CpeJie; BHIITOJIHEHUE B
MPAKTUYECKOH JIeATEILHOCTH U B IOBCEAHEBHOM KHU3HH SKOJIOTHUECKUX TPEOOBAHUI; HCIIOJIb30BAaHUE MYIbTUMETUIHBIX PECYPCOB U
KOMITBIOTEPHBIX TEXHOJIOTUH 1711 00padOTKH, Nepeiayn, CucTeMaTH3aluu HHPOpMAIIK, co3JaHusl 0a3 JaHHbBIX, IPE3EHTAllMH PE3YJIbTaTOB
[I0O3HABATEJILHOU U ITPAKTUYECKOU JCATEIbHOCTH.

Beaymasi posib B pacKpbITHH COAepPKaHUSA Kypca XuMuM 11 Kiacca npuHaUIeKNAT 3IEKTPOHHON TEOPHUH, TEPUOTHIECKOMY 3aKOHY U
crCcTeMe XUMHUECKUX AJIEMEHTOB KaK HanboJsee o0IIMM HayYHbIM OCHOBaM XUMHH.

B nanHOM Kypce cucteMaTH3upyroTcs, 0000Iat0TCS U YIIyOsIsSI0TCS 3HaHUS O paHee N3YYeHHbIX TEOPUIX U 3aKOHAX XUMHUYECKOM HayKH,
XMMHUYECKHX Mpolieccax M MPOU3BOACTBAX. B 3TOM yuamuMcs moMoraroT pa3inyHble HarJIHbIE CXeMbl U TaOIHIIbI, KOTOPbIE TO3BOJISIOT
BBIJICJINTH CAMOE IIABHOE, CAMOE CYIIECTBEHHOE.

CopepxaHue 9TUX pa3AeiioB XUMUU PACKPBIBAETCS BO B3aUMOCBS3H OPraHUYECKMX U HEOPTaHUYECKUX BEIECTB.

Oco0oe BHUMaHUE y/IeJI€HO XUMUYECKOMY IKCIIEPUMEHTY, KOTOPBIi SIBJISETCS OCHOBOI (POPMUPOBAHUS TEOPETHUECKUX 3HAHUM.



Conep:kanue y4eOHOI0 nmpeamera

Tema 1. A3oTcoaep:xkamme opranudeckue pemecrna. (84)

Awmunbl. Ctpoenue MoJiekysl. AmMuHorpynna. uszndeckue u Xumudeckue cBorcTBa. CTpoeHHe MOJIEKYJIbl aHWJIMHA. B3auMHOe BiIMsIHUE
aTOMOB B MOJIEKYJI€ Ha TpUMepe MOJIeKYJibl aHuirnHa. CBolicTBa aHWwIMHA. [I[prumenenue.

AmMuHOKHUCIOTHL. M30Mepus u HoMeHkIaTypa. CBolicTBa. AMHHOKHUCIIOTHI Kak aM(OTEpHBIC OpraHndeckue coeauHeHus. [Ipumenenue.
I'eneTnyeckas cBsI3b aMUHOKHUCIIOT C APYTUMH KJIaCCaMH OPraHUYECKUX COCTUHEHUMN.

benku — npuponnsie nonumepsl. Coctas u ctpoeHue. Puznyeckue U XuMuueckue csoicTna. [IpeBpaiiieHne 6€IK0B B opranusme. Y crexu
B U3yYCHHUH U CHHTE3€ OEJKOB.

[TonsiTue 06 a30TcoaAEpKAMMX TETEPOIMKINYeCKUX coenunenusx. [Tupuaun. [upposn. [TupuMuIuHOBBIE U TyPUHOBBIE OCHOBAHUS.
HyxnenHoBbIe KUCTIOTBI: COCTaB, CTPOEHUE.
Koumponupyemvie meponpuamus: KOHTpoibHas pabota - 1

Tema 2. Ilepuoanueckuii 3axkoH u [lepuoanyeckasi cucreMa XMMUYECKUX 3JIEMEHTOB HA OCHOBE CTpPoeHHsi aToma. (74)
OObscHEHNE KOOPAMHAT JIEMEHTOB B MIEpUOINYECKON cucTteme XxuMudeckux 31eMeHToB (IICXD) Ha ocCHOBE EKTPOHHOTO CTPOEHUS
aToMOB. OCHOBBI KBaHTOBOW MEXaHHUKHU. BalleHTHOCTDh 1 BaJ€HTHbBIE BO3MOXHOCTH aTOMOB. CYIIHOCTh IEPUOAUYHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUH. XapaKTeprCcTUKa XUMUYECKOTO AJIEMEHTa 10 ero nojoxenuto B [1CX0.

Tema 3. Xumuyeckue peakuunu. (44)
Knaccudukanum xumuueckux peakuuii. OKMCIUTENbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP).
Konumponupyemvie meponpusmus: 3auer - 1

Tema 4. 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKHUX pPeakuuil. XuMHYeCKoe paBHOBecHe. (44)
CKOpOCTh peakinu, ee 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB. 3aKOH JCUCTBYIOIMMX Macc. DHEPrus akThBaIuu. Karanus u kaTaim3aTopsl.
OO6patumocTh peakiuii. XuMuueckoe paBHoBecre. CMelleHne paBHOBECHS MO/ ecTBUEM pa3inyHbIX GakTopoB. [Ipuniun Jle [arensbe.
Koumponupyemvie meponpusmus. mnpaxkTHueckas padota — 1; KOHTpPOJIbHOE TeCTUpOBaHuUE - 1



Tema 5. Peakniuu B pacTBOpax 3JIeKTPOJIUTOB. (34)
DnexTponuTnyeckas auccoruanus. CHIbHbBIE U c1a0ble AJIeKTPOIHTHL. KHUCIOTHO-OCHOBHEIE B3aUMOICHCTBUS B pacTBOpax. Cpenia BOJHBIX

pacTBOPOB: KUcTasi, HeUTpalibHasl, meaouHas. Monnoe npousBeaenue Boabl. Bogopoansiii mokaszarens (pH) pactsopa.

Koumponupyemvie meponpusmus: npakTuaeckue padoTsl — 3

Tema 6. MeTajibl. (84)

[TonoxxeHne MeTaIoB B MEPUOAMYECKON crucTeMe XuMuueckux anemeHToB J[. . Menneneea. O0mme cBOCTBa METAILIIOB.

SHGKTpOXI/IMI/I‘leCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTAIJIOB. O6H_II/IC CIIOCOOBI MOJIYYCHUA MCTAJLJIOB. 9HeKTp0J’IH3 PaCTBOPOB U pacCIlIaBOB. ITonsatue o

KOPPO3UH MCTAJLJIIOB. Crioco0n1 3allIUTBI OT KOPPO3HH.

0O0630p MeTaJIIOB INIaBHBIX MOATPYII (A-rpymi) NepuoInYecKoi CUCTEMbI XMMUUYECKUX 3JIEMEHTOB.

00630p MeTayu10B TOOOYHBIX oArpym (B-rpynin) nepuoauueckoil CHCTEMBbI XUMUYECKHX 3JIEMEHTOB (MeJlb, IIMHK, KeJIe30).

OKCI/I[[I)I U TUAPOKCHUABI METAJIIIOB.

TemMaTH4ecKkoe JIAHMPOBAHNE

Ne Tema ypoxka Komnue | @opma opranmsanuu | [Lnanupyemsle npeameTHbie [Ipumeyanune
ypoKa CTBO y4eOHOT0 3aHATUS pe3yabTaThl IPU U3YUYEHUH
4acoB TEMBbI/pa3/iena/TIaBbl
I A3oTcoaepaxaiue opraHudeckue pemecrna. (84)
1 IToBropenue. TexHuka 0€30MaCHOCTH B XUMHUYECKOM 1 Ypoxk 0600mIeHus Yyamuecs 10JKHBI 3HaTh:
kaOunete. CrapToBas JUarHOCTHKA 3HAHUH. MOHATHE (PYHKIIMOHAIEHON
2-3 | AMUHBIL. 2 KomOunupoBaHHbI | TPYIIIBL, CTPOCHUE MOJICKYI
YPOK KU3HEHHO BaYKHBIX
4 AHWIHH. 1 KoMOuHupoBaHHbIi a30TCOACPKAIINX
YPOK OpraHUYECKUX BEIIECTB
5 AMuHOKHCHOTHL. benkn. 1 VYpok npakTHueckoii | (AMHHOKHCIIOT, GENKOB,
paboThl Hyks1enHoBbIX kKuciaoT JJHK u
6 @OyHKIUN OEJIKOB B OpraHU3Me YelIOBeKa. 1 Kom6unnposanssii | PHK).
YPOK Yyamuecs JOJKHBI YMETh:
7 HyxnenHoBbIe KUCIOTHI. | €TepOITMKIIBL. 1 KoMOnHUpOBaHHBII 00BACHATH (PU3UYCCKHUC U
XUMHYECKHE CBOMCTBA
YPOK
8 | KonrponpHas paboTta o 0000IEHUIO 3HAHUH 11O 1 VYpok npoBepKH U PKUSHCHHO BKHBIX




OpraHquCKOﬁ XHUMMHU.

OLICHKHY 3HAHUU

a30TCoACpKaIUX
OpTraHn4YCCKUX BCIICCTB.

IHepuoauyeckuii 3akon u Ilepuoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB HA OCHOBE CTPOEHUs aToMa. (

9 CrpoeHnue aToma. 1 KomOunupoBaHHblii | Yyaluecs JOKHBI 3HATS:
yPOK OCHOBBI KBaHTOBOW MEXaHHUKH,
10-11 | DnexkTpOHHOE CTPOCHUE aTOMa. 2 KomOunupoBanHbIi SJICKTPOHHOEC CTPOCHHE
YPOK aTOMOB, CYTh IIEPUOUYHOCTH.
12 | Ilepuomuyeckuii 3aKOH XUMUYECKHX 3JIEMEHTOB Ha 1 KoMOHHUPOBaHHBIH YJaipecs J0JKHbI YMET:
OCHOBE CTPOCHUS aToMa. YPOK AaBaTh XapaKTCPUCTUKY
13-15 | XapakTepucTuKa XUMHUYECKOTO JIEMEHTA I10 €ro 3 KoMOuHupOBaHHBII XUMHUHCCKUM SIICMCHTAM 110 X
MoJ0KEeHUI0 B [leproanyueckoil cucteMe XUMUYECKUX YPOK nonoxennto B [CXO.
AJIEMEHTOB.
i XuMunueckue peakuuu. (44)
16 Knaccudukanum XuMAUYECKUX PEaKIIHA. 1 KoMOuHupOBaHHBII Vuyamuecs J0O/DKHBI 3HATE:
yPOK pa3IMYHbIC KiTacchu(DUKaIH
17-18 | OKHCITUTEIIBEHO-BOCCTAHOBUTEILHBIC PEAKITHH. 2 KoMOuHHpOBaHHBIIH XMMUYECKHX PEAKIUM.
YpOK Yuamuecs T0JKHBI YMETh:
19 | 3auer no OBP. 1 VpOK TIPOBEpKH H OTIPEAENATh TUI XUMUYECKOU
OLICHKH 3HAHUI PEaKIuu, COCTABIISTh
AJIeKTpOHHBIN OanaHnc B OBP.
v 3aKOHOMEPHOCTH MPOTEKAHMA XUMHYECKHX peaKknuil. Xummu4eckoe papHosecue. (44)
20-21 | CxopoCTh XUMUYECKON PEAKITHH. 2 KomOuuupoBaHHbIii | Ydaniuecs J0KHBI 3HATE:
YPOK 3aKOHOMEPHOCTH MPOTEKAHUS
22 | [IpakTuaeckas padorta Nel «Cmemenue 1 VYpok npaktuueckoi | XMMHYECKNX peaKIuii;
XUMHYECKOTO PABHOBECH . paboThI MOHSITHSI CKOPOCTh PEAKITNH,
23 | Xumudeckoe paBHoBecHe. KOHTposbHOE 1 VpPOK POBEPKH U XUMHHCCKOC PABHOBECHC.

TECTUPOBAHUC.

OIIEHKHY 3HAHUU

Vyanuecs 101KHBI YMETb:
BBIYUCIISATh CKOPOCTH
XUMHUYECKUX PEaKIUi,
O00BACHATEL Ha OCHOBE
npuHuuna Jle [larense
CMEIICHNE XUMHUYECKOT0O
PaBHOBECHS.




\Y Peakuuu B pacTBopax 3J1eKTPOJIHTOB. (34)

24 | DACKTPOJIUTHI M HEAJICKTPOIHUTHL. [ToHsATHE 1 KomOuHupoBanHbIi Yuanuecs: 1071KHbBI 3HATD.
ruapaTupoBaHHoro noHa. I[Ipaktuueckas pabora Ne 2 yPOK MOHSTHS TUAPATUPOBAHHBIE
«YpaBHEHUS IEKTPOTUTHUCCKON TUCCOIMAIIH WOHBI, OCHOBHBIC TTOJIOKEHUS
AJIEKTPOJIUTHBY. TEOPHUH AIEKTPOIUTUIECKON

25 | Peaxkuuu nonsoro oomena. Ilpaktudeckas padora Ne 1 KomOuHnpoBanHplii | IMCCOLHUALMH.

3 «Peakuuu B pacTBOpax 3JIEKTPOIUTOBY. YPOK Yuaiuecs J10JKHBI YMETh:

26 | IlpakTuyeckas padora Ne 4 «KauecTBeHHOE 1 Ypoxk npaktuueckor | COCTABIATH ypPaBHCHUA
OIpPEAEIIEHNE UOHOB B BOJHBIX PACTBOPAX paboThI XUMHYECKHUX PEAKIINA B
AIIEKTPOJIUTOBY. pacTBOpax AMEKTPOJIUTOB B

MOJIEKYJISIPHOM HOHHOM U
COKPAIICHHOM MOHHOM BHJIaX.

VI MeTanibl. (84)

27 | Obume cBOMCTBA METAIJIOB. 1 KomOuHupoBaHHbIil | Y4alnuecs 10/KHBI 3HATE.

yPOK 0COOEHHOCTh CTPOCHUS

28 | DIeKTpOIU3 PacIaBOB M BOJHBIX PaCTBOPOB 1 KoMOHHMpOBaHHBIH | METAILIOB, METAIINYECKYIO
DJICKTPOJIUTOB. YPOK CBA3b.

29-31 | CrocoObl MOJTy4eHUs] METAILIOB. 3 KoMOMHHPOBAHHBIH YYaiuecst J0KHbI YMETh:
YpoK O00BACHATH (PU3UYECKUE U
32-33 | Kopposust MeTannos. 2 KombunupoBanHsbIit XUMHUHCCKUC CBOUCTBA
YPOK METaJJIOB Ha OCHOBE
= v METAITUYECKON CBS3H.
34 | O600meHue 3HaHUH 10 TeMe «MeTamibly. 1 KoMOuHUpOBaHHBII

YPOK




