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Ktn
Ne Tema ypoka DJIeMeHTBbI TpeGoBanus K ypoBHIO Kpurepuu ouenku ®opmbl U dom.
i HHA NOATOTOBKH MeTOobl JaHH
OKa coepaKa OAr0TOBK €eTo, 3ajlaHue
Teopernyeckue 0oCHOBBI 001l XUMUH
Tema 1. BaxkHellliMe XUMHYECKNE MOHSITHA U 3aK0OHbI (8 4acoB)
1. Crpoenue atoma. SAnpo | 3HaTh OCHOBHbIE xumuye- | Kpurepum oueHku gHﬂHBﬂﬂyaﬂbHaﬂé §1,c.6.B.
o o . o pOHTaNbHas, padorTa, _
Atom. XUMHYeCKUI (IpOTOHBI, HEUTPOHBI) | CKUE MOHATHA:  BEIECTBO, | TEOPETHYECKHUX SHAHMH paGoTa ¢ yHCGHHKOM, 2-3
a7eMeHT. M30Tonsl. U DJIEKTPOHBI. XUMHMYECKHUH JIEMEHT, aToM, CoBecHBI, ITonroro
H3oTomsl. MOJIEKYI1a, AL, _ | BUTBCA K
4 YaCTHYHO-IIONCKOBBIH.
IToBTOpenue npoineHHoro B | CocTaB aTOMHBIX SIZIEp | OTHOCUTENIbHAsA aTOMHAsA U KOHTD.p
10 k1. MOJIEKYJIIpHAsl MACChl, HOH, I . ao.
CpPBUYHBIN
H30TOHBL; YMCTD KOHTPOJIb 3HAaHUH
ONpeeNsaTh 3aps] MoHa
2. | BxonHasi KOHTPOJIBHAS KontponbHas pabora Y cBOEHHE OCHOBHBIX BBOIHBIN KOHTPOJIb
pa6oTt 3a kypc 10 kiacca 3JIEMEHTOB COJIEPKaAHUS
Kypca xumui 3a 10 xnace
Kpurepuu onienkn ymenui
pelaTs pacyéTHbIE
3aJ1a4M.
3. | 3aKOH cOoXpaHEeHMsI MacChl U | 3aKOH COXpaHEHUs YMeTh NpUMEHSATH 3aKOH Kpurepun oueHku NupuBunyansaa | §2,c.9.
DHEPIUU B XUMUU MacChl BEUIECTB. 3aKOH | COXPAaHEHMS MacChl BEIIECTBA | TEOPETUYECKUX 3HAHUM. 1, GppoHTanbHas, | Ne2-4

COXPaHEHHUs U
npeBpauieHus. Jlepexr
Macchbl

pabota, paboTa
C Yy4eOHUKOM,
CrnoBecHBIH,
HaTrJISTHBIN,
YaCTHUYHO-




IIOUCKOBEIN.

[lepuoanueckuii 3aK0H. Crpykrypa I1.C. 3HaTh OCHOBHBIE Kpurepun onenku WunuBunyansHa | §3,c.14-
Pacnipenenenue 3NeKTPOHOB | IVIaBHBIE U TOOOYHBIE | XUMHUYECKHE IOHSATHUS: TEOPETUUECKUX 3HAHUU. 1, pponTanbHas, | 15,Ne 2-
B aTOMax 3JIEMEHTOB MaJbIX | MOJATPYIIIbI, MAJIbIE U | IEPEXOHBIC SJIEMEHTHI. pabora, pabota | 4,TecTbl
MEPUOOB. 00JIbIIIKE IEPUOBI. YMeTh ornpenensiTh C Y4EeOHUKOM,
Op6wurais, s-, p-, d- MaKCHMaJIbHOE YHCIIO CrnoBecHbIH,
opbuTanu, AJIEKTPOHOB Ha YPOBHE HaTJISTHBIN,
SHEPreTUYECKUE (cmoe) mo popmyie, YaCTUYHO-
MOIypOBHHU, CIIHH, XapaKTepu30BaTh MOPSA0K MOMCKOBBIH.
CIlapuBaHue 3aI0JIHEHUS AIEKTPOHAMHU
AIEKTPOHOB MOIypOBHEH B aTOMax [TepBuunsbIit
XUMHUYECKHUX JIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3anmceIBaTh UX 3HAHHUI
AJIEKTPOHHBIE POPMYIIBI U
rpaduyecKkre CXeMsbl.
YMeTh naBarb
XapaKTePUCTHKY
XUMHUYECKUX IJIEMEHTOB I10
MOJIOKEHHUIO B
MEePUOINYECKON CUCTEME U
CTPOEHHIO aTOMa.
Pacnpenenenue 351eKTpOHOB 3HaTb OCHOBHBIE Kpurepun ouenkun NunuBunyansHa | §4,c.22
B aTOMax OOJBIINX XUMUYECKUE TIOHSTHS: TEOPETUYECKUX 3HAHUM. s, GponTanbHas, | Ne 1-5

MepPHOJIOB

MIEPEXO/IHBIE DJIEMEHTHI.
YMeTb onpenenarh
MaKCHMaJIbHOE YHCIIO
JJIEKTPOHOB Ha YPOBHE
(cnoe) mo hopmyie,
XapaKTepu30BaTh MOPSA0K
3aroIHEeHUs AIEKTPOHAMU
MIOIypOBHEHN B aTOMax
XUMHYECKHX 3JIEMEHTOB,
3alMChIBAaTh UX JIEKTPOHHbIE
dhopmynsl 1 rpadudecKue

pabora, pabora
C Y4EeOHUKOM,
CrnoBecHBIH,
HarJIsS AHBIN,
YaCTHYHO-
MMOMCKOBBIH.

ITepBruuHBbIi
KOHTpPOJIb
3HaHUU
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CXEMBI.

YMeTh naBarb
XapaKTEPUCTUKY
XUMHYECKUX IJIEMEHTOB 1O
MOJIOKEHHUIO B
MEPUOINYECKON CUCTEME U
CTPOEHHIO aTOMA.

[Tonoxenue B [ICXD JlanTOHOUTBI, YMmeTb f0Ka3bIBaTb Kpurepuun ouenku WunuBunyansHa | §5 c.25,
BOJIOPO/Ia, JAHTAHOUJIOB, AxtuHOMIBL.MICKYCTBE | nBOMCTBEHHOE NONOMKEHME TEOPETUYECKUX 3HAHUM. s, ppoHTanbHas, | Ned
AKTHHOUJIOB UCKYCCTBEHHO HHO TIOJTy4Y€HHBIE BOZOPOZA B NEPUOAMYECKON pabora, pabora
MOJTy4YEHHBIX 3JIEMEHTOB AJICMCHTHI. cucTeMe, OnpeaensTh C Y4EeOHUKOM,
MeCTOMONOXKeEHNE
NAHTAHOMA0B U aKTUHOWNAOB.
3HaTb 3Ha4vyeHue
NepuoANYECcKOro 3aKoHa u
NnepuoAnNYECKON CUCTEMDI
BaneHTHOCTB U BaJICHTHBIC BanenTtHbie 3HATh BaJICHTHBIC BOSMOXKHOCTH Kpurepuu onenku CrioBecHBIH, §6
BO3MOYKHOCTH aTOMOB BO3MOYXHOCTH. aTOMOB J/IEMEHTOB 2 MAJIoro TEOPETUICCKUX 3HAHUU. HATJISTHBIN, C.31
IT CBOGOIHBIE OpOUTAIH, | | ProAd, YMETD 00BACHATS Kputepuu onieHku yMeHuid | 4aCTUYH Ne4-7
CPUOAMICCKOC NSMCHECHNC A p ’ | IpUYMHY UX BbICILIEH BaJE€HTHOCTH putep 1 . m 0 . -
BaJICHTHOCTH H PAJINYCOB V3MeHEHHS aTOMHOTO | (]v), perIeHus: pacuETHBIX TTOMCKOBBIH.
aTOMOB. paauyca, yuciia YMeTh onpeaensTh BaJIEHTHOCTb 3aja4.
DHEPreTUYECKUX SIIEMEHTOB NpH 06pa3oBaniy XuM. | KpuTepuH OIEHKH [TepBruuHbIit
YPOBHEI, uncia CBA3M 1O IOHOPHOAKICITOPHOMY | reqpeTHYeCKUX 3HAHUI. KOHTPOJITh
¥ 0OMEHHOMY MEXaHU3My. YMeTh
BaJICHTHBIX

JJIEKTPOHOB B
MIEPUOJIAaX U Tpynnax
IICX9

COCTABJIATH rpahuIecKre CXEMbI
CTpoeHI/IH BHCIUIHUX 3HeKTpOHHI)IX
CIIOE€B aTOMOB, ITOKA3bIBAIOIIINE
BaAJICHTHBIC BO3MOXHOCTHU
HEKOTOPBIX aTOMOB XHM.
AJIEMEHTOB B BO30YXIEHHOM U
HEBO30YKIEHHOM
COCTOSIHUN Y MeTh
XapaKTepU30BaTh U3MCHEHUE
panyCOB aTOMOB XHM. JJIEMEHTOB
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10 TPYIIaM U Mepruoiam,
OOBSICHATH IPUYUHBI 3TUX
W3MEHEHHUMH, UX BIUSHUE Ha
BaJICHTHOCTH M O-B CBOMCTBa
aTOMOB.

Tema 2. CTpoenue BemecTBa (7 4acoB)

9. OCHOBHBIE BUIBI KoBanenTtHas cBsi3b, €€ | 3HaTh ONPEACICHUE XUM. Kputepun onenku CI10BeCHBIH, §7,10
XUMUYECKOM cBsi3u oHHAast | pa3HOBUJIHOCTHU U CBSI3U, BUJIbI XUM. CBSI3H, TEOPETHUYECKUX 3HAHUH. HarJIsJHBIN, cTp. 33
Y KOBQJICHTHAs CBS3b MEXaHHU3M MEXaHU3MBbI UX 00pa30BaHUs. YaCTUYHO-

o0pa3oBaHMs YMeTh onpeaensaTh BUJ XUM. TTOMCKOBBIM.

10. | CocraBneHue IIEKTPOHHBIX CBSI3U B IIPOCTBIX U CIOXKHBIX | KpuTepuu oneHku §7 c.33-
dbopMy1 BemiecTs ¢ BELIECTBAX, COCTABIIATh TEOPETUUYECKUX 3HAHUU. 34
KOBaJIEHTHOM CBSI3bIO CXeMbI 00pa30BaHUA

11. | Meraminyeckas CBS3b. DNEeKTpOOTPULIATENBHO | BELIECTB C PA3JIMYHBIMU Kpurepun ouenku [TepBuuHbIit §8,¢c
Bonoponnas cBsi3b. CTb BUJIaMU CBSI3U TEOPETUUECKUX 3HAHUH. KOHTPOJIb 37Ne3

Bonoponnas, YMeTb 0OBSCHATh MEXaHU3M 3HaHUH TECThI
MeTajInyecKas o0Opa3oBaHHs TOHOPHO-
CBSI3b AKIENTOPHOM, KOBAJICHTHOMN

CBSI3H, 0COOCHHOCTHU

BOJOPOJHOM CBSI3H.

12. | IIpocTpancTBeHHOE I'uOpuanzanus 3HaTh OCHOBHbIE Kputepun oueHku §9,c.43
CTPOEHHE MOJIEKYII aTOMHBIX opOuTanen XapaKTEPUCTUKU XUM. CBS3M | TEOPETUUYECKHUX 3HAHUII. Nes,

(nvHy, SHEPTHIo, TECTBI

HaIpaBIIEHHOCTb,
HAaCHIIIAeMOCTh).

YMeTh JOKa3bIBaTh
3aBHUCHMOCTH ITHX
XapaKTePUCTHUK OT
pa3Iu4HbIX (PaKTOPOB
(MpoYHOCTH — OT
MEPEKPBIBAHUS DIICKTPOHHBIX
00J1aK0B, THOPUIU3AITUS
CBSI3H U JIP.; HACHIIIIAEMOCTh
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— OT BaJICHTHBIX
BO3MO>KHOCTEH aToma u JIp.)
3HaTh pa3auuHble POPMBbI
MOJIEKYJ1, OIIPEJEIIEHNE
BEIIECTB MIOCTOSHHOTO U
IIEPEMEHHOI'0 COCTaBa,
pa3uYHbIC BUJIbI
KPUCTAIMNYECKUX PEIIETOK.

13.

CrpoeHne KpUCTAIIIOB.
Kpucrannuueckue pemerku.

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUA..
Kpucrannuueckue u
amop(HbIe BELLIECTBA.
Tunst
KPUCTAJUTMYECKUX
pelieTox (aTomHas,
MOJICKYJIIpHAs, HOHHAs
U METaJTM4ecKas).
3aKOHOMEPHOCTh
CBOMCTB BEILIECTB OT
TUTIOB
KPUCTAJUTMYECKOU
PEIIeTKH.

3HaTh pa3auyuHble POPMBbI
MOJIEKYJ1, OIIPEICIICHHAE
BELIECTB IIOCTOSHHOTO U
IIEPEMEHHOIO COCTaBa,
pa3IUYHbIE BUIBI
KPUCTAJUIMYECKUX PELIETOK.

Kputepuu onenku
TEOPETUYECKUX 3HAHUU.

§9,c. 48
No5

14.

[TpryrHb MHOTOOOpa3Us
BEIIIECTB

W3omepust, romonorus,
QJTOTPOITHSL.

3agaun: BEIYUCICHHE
MAacChI ITPOTyKTa
peakiuu (KoIu4ecTBa
BEIIECTBA, 00beMa)
€CJIU IS €TO
MOJTYYCHUS JaH
pacTBop C
ONPEICIICHHOMN

Kpurepun oueHku
TEOPETHYECKUX
3HaHUH.,yMEHUN peniaTh
pacueTHBIC 3aJa4H.

§11,c.51
Ne4-5




MacCOBOH JOJIEH.

15. | O6o00menue pa3esa Baxneiimue AHanu3 noay4yeHHbIX
«BaxHeillme XuMH4YecKHe | XMMUYECKUE 3aKOHBI, 3HaHUM.
MOHSITHS U 3AKOHBI», I13 u [ICXD Ha ocHOBE
«CTpoeHue BenecTBa YY€HHUS O CTPOCHUU
atoMoB. CTpoeHue
BEIIECTBA.
Tema 3. Xumndeckue peakunu (7 4acoB)
16. | Kimaccudukamms OBP. O6patumeie u Nwmets npencraBiaeHue o Kpurepun onenku §12,c 58
XUMUYECKHUX PEaKLnn HEoOpaTUMbIE XUM-0H (popMe IBUKEHUS TEOPETUYECKUX 3HAHUM. Ne 1-3,
peaknuu. DK30- U MaTepuH. 5-7
SHAO0TEPMUYECKUE 3HATh CYIIHOCTb XUM-H
peaxuuu. [IpaBuio peakiuu, 3aK0OH COXpaHEHUS
MPOTEKaHHS PEaKIUK B | MacChl M SHEPTUH, €TO
pacTBopax 3HauCHUE.
17. | Knmaccudukamms 3HaTh MPU3HAKU Kpurepuu onenku §12,c 58
XAMHYECKHUX PEaKUi KJIacCU(PUKAIIMHA XUM-X TEOPETUYECKUX 3HAHUU. Ne 4,
peaxIui. 8-10
VYMers kinaccuuuupoBaTh
MIpeJI0KEHHBIE XUM-€
peaKIuu Uik cCaMiuM
MPUBOANTH TIPUMEPHI HA
pa3Hble TUIIbI peaKkIMi
18. | CKOpOCTh XUMHUYECKUX CKOpOCTh XMMHUYECKUX | YMETh OOBACHITH MEXaHH3MBI Kpurepun ouenkun §13,Tecr
peakuuii peaKIMid. peakiuuii Ha puMepe opr-x u TEOPETUYECKUX 3HAHUH. Bl
AKTUBHPOBaHHBIN ;eoPraH_X BEHECTE.
METb pCIIaTh 3aa4v Ha
KOMILIIEKC. 3akoH TeTUIoBOi FhdeKT.
ACUCTBYIOIIUX MaccC. 3HaTh MOHATHE CKOPOCTH JJIS
19. | CkopoCTh XUMHUYECKHX Xumuyeckas TOMOIEHHOU H reTeporeHHoH Kpurepun ouenkn §13,x0H
peakuuii. Kunernueckoe KUHETHKa. [oMorennas | PEaXH. TEOPETUYECKUX 3HAHUH. CHEKT

YpaBHEHUE PEAKIIUU.

Y reTeporeHHas cpena.
DHeprusi akTUBaI1H.
Kunernueckoe

3HaTh GaKTOPEI, BIMUSAIONINE Ha
CKOPOCTH peakiuu (pupoaa
pearupyromux BemecTs,
KOHIIEHTPALHS, IUIOIMAh
COIIPUKOCHOBEHMSI, TEMIIEPATypa)
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ypaBHEHHE PEaKIU

YMeTh 00BSACHATH JEHCTBUE
KaX1oro (hakropa, BIHIOIIETO Ha
CKOPOCTh pPEaKLUH Ha IpuMepax.

20.

Karamuz

Karanus, katanuzarop,
UHTHOUTOP

21.

XHUMHUYECKOE PAaBHOBECHUE U
CHOCOOBI €ro CMEIIEHUs

XUMHYECKOE
paBHoBecue. [IpuHuun
Jlelllatenne

3HaTh MOHATHE CKOPOCTH JJIS
TOMOTE€HHOM U T€TepOreHHOU
peaxuuii.

Kputepuu onenku
TEOPETUYECKUX 3HAHUU.

§14,¢.70
Ne 4
TECTBI

3HaTh (aKTOPEI, BIHUSIONINE HA
CKOPOCTh peakuuu (mpupojaa
pearupyromunx BemecTs,
KOHIICHTPALHS, IUIOMATh
COIIPUKOCHOBEHIISI, TEMITEPATypa)
YMerh 0OOBACHATH NENCTBHUE
KaX1oro (hakropa, BIHSIOIIETO Ha
CKOpOCTH peaKIiy Ha TIPIMepax.
3HaTh (aKTopHI, BIMUSIONINE HA
CKOPOCTh peaklnuu (KaTaliu3aTop)
3HATh CYIIHOCTh U MEXaHU3M
KaTanu3a, IpUMEHEHHE
KaTaju3zaTopa U HHTHOUTOpa Ha
MPaKTHKE.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

§15,c.73
,Ne3 3an
aun

22,

Ypok-0606111eHre o Teme
«XHUMHUYeCKHe PCaKInun»

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

. Pabora B
napax.

Tema

4. PacTtBopsbI (7 4acoB)

23.

I[I/ICHCpCHBIe CHUCTCMBI

HucnepcHsie

cucreMbl. PacTBOpEL.
I'pyboaucnepcHbie
cuctemsl. Kommnonmaeie
pacTBOpBL. AIPO30IIH.

3HaTh NOHATHE «IUCIEPCHAs
CHCTEMAY

YMeTh XxapakTepu30oBaTh
CBOICTBA Pa3JINYHbIX BUJIOB
JUCIIEPCHBIX CUCTEM,
YKa3bIBaTh MPUUHHY
KOAaryJiiy KOJUIOUI0B U
3HAYEHHE DTOTO SIBICHUS.

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

§16,c.78
Nel-3

24,

CriocoOb! BEIpaKEHUS
KOHIICHTPAIIUH PaCTBOPOB

MounsipHas
KOHIIEHTpaIus

25.

Pemenue 3amau Ha

YMeTs pemars 3a1a4u Ha
IIPUTOTOBJIIEHUE PacTBOpa
OIIPENIETICHHON MOJISIPHOMI

Kpurepun oueHku
TEOPETHYECKUX
3HaHUH.,yMEHHUN peniaTh

§17
,c. 81
3a1.1,2
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MPUTOTOBJICHHE PacTBOpa KOHLIEHTpALlUU pacueTHbIE 3aJaUH. §17
ONpEeIETICHHON MOJIIPHOI ,c. 81
KOHIIEHTpallUH 3a1.3,4.

26. | llpakTuueckas padora Nel YMeTh TOTOBUTH PacTBOP Kpurepuu onenku [IpakTrueckas [Toaroro
IIpurorosjieHue pacTBopa ONPEIETICHHON MOJISIPHOU MIPAKTUYECKUX YMEHUH. pabora. Pabora | BUTH
¢ 3aJaHHOH MOJIAPHOM KOHUEHTpALHU. Y METh B Iapax OTYET
KOHIIeHTpanuei T10JIb30BaThCA

1a00paTOPHBIM
000pyTIOBaHUEM.

27. | DnexTponuTHIecKas DNEeKTPOIUTUYECKAS YMeTh OOBICHATH,104EMY Kpurepun ouenku §19c¢
nuccouuanus. BonopoaHslit | qucconuanus. pacTBOPHI BEILIECTB C HIOHHOM | TEOPETUYECKUX 3HAHUM. 88,Ne 2-
II0Ka3aTellb. CunpHble U ciiadble 1 KOBAJICHTHOM IIOJIAPHOMN 7

ANEKTPOJIUTHI. CBSI3bsI POBOJIAT
Bonopoansrit BJIEKTPUYECKHI TOK.
nokasarens (pH). Ymets onpenensath Ph cpespt
C IIOMOILBIO BOJJOPOJIHOTO
MOKa3aTess
28. | Peakuuu MOHHOTO OOMEHA Peakuuu monHoro YMeTb 00BSICHATH ¢ Io3uluid | Kputepun oneHku §20,c.
oOMeHa TO/] CylIHOCTh XMMUYECKUX | TEOPETUUECKUX 3HAHUM. 92 Ne2-5
pEeaKuunii, MPOTEKAIOIINX B
BOJIHOM CpeJie.

29. | I'mpponus opraHMYEeCcKUX I'unponus 3HaTh CyIIHOCTh ruaponn3a. | Kputepun ouenku §21,c.97
HEOPraHUYECKUX HEOPraHUYECKUX YMeTh COCTaBIIATH TEOPETUYECKUX 3HAHUN. Ne6-7
COECTMHEHU N (coneit) u YPaBHEHUs peakIyii

OpPraHUYECKUX TUAPOIIH3A.
(croxHBIX 3GUPOB,
yTJI€BOJIOB, OEIKOB)

30. | [IpakTmueckas padora Ne2
Biustnue pa3nuuHbIx
($hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKINU

Tema «dekTpoXuMHUYECKHE PeaKIUN» (S 4acoB)
3L ‘ XUMHUYECKHUE HCTOUHUKHU ‘ I"anpBaHMYECKUH ‘ VYMeTh 00BSICHUTh NPUHIINAI ’ Kpurepun onenku ’ §22,¢
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TOKa 3JIEMEHT. DJIEKTPOIbI. paboTHI TATLBAHMYECKOTO TEOPETUYECKUX 3HAHUM. 102.No5-
Anon.Katog. AKKyMyn | ayeMeHTa. 6
STOP.TOILIUBHBINAIEME
HT.DJIEKTPOXUMHSL.
32. | Psag cranmapTHBIX Psn ctanpapTHbIX 3HaTh, KaK YCTPOCH Kputepuun onenku §23,c.10
JIEKTPOJIHBIX TOTEHLUAIOB | JIEKTPOJHBIX CTaHJIapTHBIN BOJOPOAHBII TEOPETUUECKUX 3HAHUU. 7.Ne8-9
MTOTEHIMAJIOB. 3IEKTPOI. YMETh
CraHgapTHbIE YCIOBUS. | IOJB30BATHCS PSIIOM
CrannapTHbIi CTaHJApTHBIX BOJOPOJIHBIX
BOJOPOJHBIN JIEKTPOJ. | MOTEHIIUAJIOB.
33. | Koppo3us meTansios u ee Koppo3susi. 3HaTh OTIAMYMS XUMUYUecKor | Kputepun oueHku §24,
HNpEeayNpPEKICHUE XuMHu4ueckas KOppO3UH OT TEOPETUYECKUX 3HAHUM. c.112,Ne
KOppo3us, 3EKTPOXUMUUYECKON.3HATh 4-5
ANEKTPOXUMUYECKAS CIOCOOBI 3aIIUTHI
koppo3us. CriocoObl MET.U3/1eJIUi OT KOPPO3HUHU.
3aIUTHI.
34. | DaexTponu3 DnekTponus 3HaTh, KaKHE MPOLECCHI Kpurepun ouenku §25, c.
IIPOUCXOIAT HA KaTOAE U TEOPETUYECKUX 3HAHUM. 118
AHOJE IIPU AJIEKTPOIIU3E Ne4 6.
pacmiaBoB U pacTBOPOB IToaroro
COJIEH. BUTHCS K
YMeTh COCTaBIIATh KOHTD.P
CyMMapHbI€ YpaBHEHUS abote
peaKUnii SJIEKTPOJIN3A.
35. | O0o0menue mo paszaery AHanu3 noxy4yeHHbIX
«TeopeTnyeckue 0OCHOBBI 3HAHUU.
XUMHW»
Tema 6. Metanuasbl. (12 yacoB)
36. | OOmas xapakTepucTuKa Metamnel. Ionoxxenue | YMeThL naBaTh Kputepun onenku NuauBunyansHa | §26,c.
METaJUIOB Metaios B [IC XapaKTEPUCTUKY TEOPETUYECKUX 3HAHUM. a1, GppoHTanmbHast, | 123 Ne
DNEKTPOXUMHUECKUH | XUMHUYECKUX DJIEMEHTOB — pabora, padota | 6-
P HAaPsDKEHU MeTaJuioB (s-, p-,d- C Y4eOHHMKOM, 7,TecTBl
METaJIJIOB. AJIEMEHTOB) T10 TTOJIOKEHUTO CJI0BECHBIN,
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B IIEPUOAN-UYECKOU CUCTEME U
CTPOCHHUIO aTOMOB.

3HaTh CTPOEHUE, CBOMCTRA,
CIOCOOBI OTYYCHUS U
MIPUMEHEHHE MPOCTHIX
BEIIIECTB METAJLJIOB.

YMeTh J0Ka3bIBATh
XHUMHYECKHUE CBOMCTBA
METAaJLJIOB, 3aIIUCHIBATh
YpaBHEHUS PEaKLUi B
MOJIEKYJISIPHOM H
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIBHOM BHJIC.

HaTJISTHBIHN,
Y4aCTUYHO-
IIOUCKOBBIN.

[TepBuuHBII
KOHTPOJIb
3HAHUU

37. | O0630p METATUIECKUX Mertannsl A-rpynim YMeTh XapakTepu30oBaTh Kpurepun ouenku §27,c.
3JIEMEHTOB A-Tpymnin XUMHYECKHUE CBOMCTBA TEOPETUYECKUX 3HAHUU. 131 Ne4-
MetauioBlA-I1A Tpynmn u 5,9
QITIOMHUHHUS, COCTABIISATh
COOTBETCTBYIOLIME
ypaBHEHUS PeaKIii
38. | O6mwuii 0630p YMeTh XapaKkTepu30BaTh Kputepun oneHku §28,c.13
METAJIIMYECKUX DJIEMEHTOB XUMHUYECKHE CBOMCTBA TEOPETUYECKUX 3HAHUN. 4
b-rpynn MetaioB b- rpynm Ne3-
COCTaBIIATh 4,TecTbl
COOTBETCTBYIOIIME
YPaBHEHUs PEAKIUI
39. | Menb YMeTh COCTaBIATh Kpurepuun ouenku §29,c.
YpaBHEHUS PEaKLIUi, TEOPETUYECKUX 3HAHUM. 137Ne4
XapaKTEPU3YIOIINX CBONCTBA
MeIu
40. | [uuk YMeTh COCTaBIIATh Kputepun onenku §30, c.
YpaBHEHUS PEaKLIMid, TEOPETUYECKUX 3HAHUM. 140,Ne4
XapaKTEPU3YIOIINX CBOMCTBA
IMHKA
41. | Tutan u Xpom YMeTh COCTaBIISATh Kputepuu onenku §31,c
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YpaBHEHUS PEaKIIHid,
XapaKTEPU3YIOLINX CBOMCTBA
TUTaHa U XpoMa

TEOPETUICCKUX 3HAHUM.

145,Ne2,
3

42. | XKeneszo, HUKENb, JIATHHA YMeETh COCTaBIIATh Kpurepun onenku §32,c.14
YpaBHEHUS pEaKIui, TEOPETUYECKUX 3HAHUU. 9Ne3-
XapaKTEePU3YIOLIUX CBOMCTBA 4,TecTbl
xKenesa
43. | CruiaBbl METaJIOB Cnnasel.Jlerupyromue | YMmeTs npeackasarb Kputepun oueHku §33,c.15
nob6asku. YepHbie CBOICTBA CIlJIaBa, 3Hasl €r0 TEOPETUYECKUX 3HAHUU. 4Ne5-6
MeTaiuibl.. L[BeTHBIE COCTaB
METaJUIbL.
Uyryn.Cranb.
44, | OxcHuzbl ¥ THIPOKCHUIBI Oxcupnpl.I'uapokcuapl. | 3HaTh BaKHEUIIME CTEIICHU Kputepuun onenku §34,c.16
METAJLIOB OKHCIIEHHS MEJIH, JKeJie3a, TEOPETHUYECKUX 3HAHUH. ONe5,83
XpOMa B UX COEIMHEHMSIX 5
(okcumax, THAPOKCHUIAX, MpoYnTa
KHCJIOTaX Th
45. | IIpakTuyeckas padora Ne3 YMeTh pacrio3HaBaTh Kpurepun onenku [IpakTrueckas
Pemenue KaTUOHBI COJIEH C TOMOILBIO | IPAKTUYECKUX YMEHHUII. pabora. Pabota
IKcnepUMeHTATbHBIX Ka4ueCTBEHHBIX PEAKIIUM. B Mapax
3aja4 no reme «Meranab»
46. | Pemenwue 3amau YMeTh pemaTe 3a1a4u Ha Kputepun onenku IToaroro
pacyeTsl 0 XUMUYECKUM TEOPETHYECKUX 3HAHUM. BUTHCS K
YpaBHEHUSM, CBSI3aHHBIE C KOHTP.p
MAacCOBOM J0JIEH BBIXOJa abote
MPOJIYKTa PEaKIUK OT
TEOPETUUECKH BO3MOKHOTO
[oBTOPUTH, YTIYOHUTE M 0600UTHTE
Marepual 1o TeMam «MeTaibey
IToAroToBUTHECA K KOHTPOJILHOU
pabore
47. | KonrpoabHas padora Ne? BhIsBATE ypOBEHB TOJyYEHHBIX Kpurepuu onenku HroroBsrit

nmo temMe «MeTanab»

3HaHUIl ydamuxcs no npoiaeHHon
TeMe

MUCHMEHHBIX
KOHTPOJIbHBIX PaboT.

KOHTPOJIb 3HAHUM
1o TEME,
WHMBUIyaIbHAs
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pabora

Tema 7. «Hemerasuisp (10 yacoB)

48. | O630p HEMETAIIIIOB Hemerannsl u ux YMeTh 1aBaTh XapaKTEPUCTHKY Kputepun oneHku HHHHBHHYaﬂBHaﬂé §36,c.16
o o OHTaJIbHAs, paboTa,
¢busnyeckue cBoicTBa, | XMM. ICMCHTOB HEMCTAIIIOB IT0 TEOPETUYECCKHUX 3HAHHIA. q)pG é) 5Ne2
CTDOCHINE ATOMOB TIOJIOKEHUIO B TIEPHOMIECKOM paboTa ¢ y4COHHKOM,
p CHCTEMe M CTPOSHHIO aTOMOB Crosechbii,
HEMETAJIIOB. HaTJIAHBIH,
YaCTUYHO-TTIOMCKOBBIH.
IIepBuunbLi
KOHTPOJIb 3HAHUH
49. | CaolicTBa 1 IPUMEHEHNE 3HaTh cBOIiCTBA U Kpurepun ornenku WnpuBunyaneHad, 37,c.17
b
o o o (poHTanpHAas, paboTa,
BaXKHEHIIINX HEMETAJIJIOB MPUMEHEHUE BaKHEUIIINUX TEOPETUYECKUX 3HAHUM. 2Ne4 tec
pabota c ydeOHUKOM,
HEMCTAJLJIOB CIIOBECHBIH, ThI
HarJISTHBIH,
YJACTUYHO-ITOUCKOBBI.
IIepBuunbLi
KOHTPOJIb 3HAHUH
50. | CpoiicTBa 1 MpUMEHEHHE 3HaTh CBOMCTBA U Kputepuun ornenku Wunusnayanbuas, §37,c.17
BKHEUIIINX HEMETAJIJIOB MPUMEHEHNUE BAKHEHIIINX TCOPETUUYECKUX 3HAHUMN (ponTambias, pabora, | 5 g
T p p : pabota c ydeOHUKOM, -
HEMETAJIJIOB CII0BeCHBIH,
HaTJISITHBIH,
YACTUYHO-TTOUCKOBBI.
IlepBuunbIi
KOHTPOJIb 3HAaHUM
51. | O6mas xapakTepucTuKa 3HaTh KJIaCCU(PHUKAIHIO Kpurepun oueHku Vunnsunyansras, §38,c.17
< (poHTanpHasd, paboTa,
OKCH/IOB HEMETAJJIOB U OKCHJIOB, X COCTaB, TEOPETUYECKUX 3HAHUU. 9Neb

KHCJIIOPOAOCOACPKAIINUX
KHUCJIIOT

CTPOEHUE, CBOWCTBA,
MPUMEHEHHUE.

YMeTh COCTaBIATh POPMYITBI
OKCHJIOB XHM. DJIEMEHTOB —
Hemetauios [—IV nepuonos
MEPUOINYECKON CUCTEMBI,
ONPEAEIISTh B HUX THUII CBA3H,

THUI KPUCTAIUTMYECKOMN

pabora c y4eOHHKOM,
CJI0BECHBIH,
HaTJISTHBIH,
YaCTUYHO-TIOUCKOBBIH.

IlepBuunbIi
KOHTPOJIb 3HAaHUH
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PEIETKH, IPeICKa3aTh
HCXOJS M3 ATOTO (PU3HUECKUE
Y XMMHYECKHE CBOICTBA
OKCH/IOB.

YMeTh 3anuchIBaTh
YpaBHEHUS PEaKLIMi,
JOKa3bIBAIOIINE XUM.
CBOWCTBA OKCHJIOB
HEMETAJIJIOB B
MOJICKYJIIPHOM, HOHHOM U
OKHUCJIUTEIHHO-
BOCCTAHOBUTEILHOM BUJIE.
3HaTh 00 U3MEHEHUU
CBOWCTB OKCHJIOB
HEMETAJIJIOB I10 MepuoiaM U
rpyIIaM, yMeTb OOBSCHATh
MIPUYMHBI STUX U3MEHEHUN

52. | OkucauTenbHble cBOWCTBA Knaccudmkauma YMeTb cOCTaBIATh Kpurepuu ouenku gHHHBHHYaﬂBHaﬂé §39,c.18
” o “ o pOHTaNbHAs, paboTa,
A30THOU M CEPHOU KNCNOT HeopraHN4Yeckux YpaBHCHHS pC€aKlnu, TCOPCTUYCCKHNX 3HAHUU. paboTa ¢ yUEOHHKOM, 3N94
coeANHEHN. XapaKTCPU3YIOIINX CIIOBECHSbIA,
XUMMUECKMe CBOMcTBa | OKUCIUTEIbHBIE CBOMCTBA HATJLIHBIH,
o o YaCTUYHO-TIOMCKOBBIMH.
OCHOBHBIX KNACCOB A30THOM M CEPHOU KHUCIIOT
XUMUYECKUNX IlepBuunbIi
coeAM HeHMﬁ. KOHTPOJIb 3HAHUH
53. | CepHas KucnOTa M a30THAS 3Hatb obsacTh npuMeHeHus: | Kpurtepun oueHku gﬂﬂﬂBﬂﬂyaHBHaﬂé Jomnonx
o pOHTaJbHAA, paboTa,
KHUCIIOTHL. VIX mpuMeHeHue. KHUCIJIOT TEOPETUYECKUX 3HAHUM. padora ¢ yueommkon, | ATCTBHA
CII0BeCHBIH, A
HarJIS THBIH, JUTepar
YaCTUYHO-TIOMCKOBBIN.
ypa
IlepBuunbIi
KOHTPOJIb 3HAaHUH
54. | BogopoaHble coeIMHEHUS OKHCIUTENBHO — VYmets coctaBnath popmynsl | Kpurepun oneHku HHHHBHIIyaHBHaﬂé §40,c.18
HEMETAJJIOB BOCCTaHOBUTEJIbHbBIC JIETYYUX BOAOPOIHBIX TEOPETUYECKUX 3HAHUU. (porazbiias, padora, 6Ne3,3az1

pabora ¢ y4eOHHKOM,
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CII0BECHBIH,

CBOMCTBa HEMETAIIOB ( | COEAUHEHHUI HEMETAIJIOB Ha ik a4y
HarJsiIHbIA,
Ha IIpUMEpE BOJOPO/a, | OCHOBE CTPOEHMS UX aTOMOB 4ACTHAHO-TOHCKOBELL
KHCIIOPO/1a, Cephl) U 3JIEKTPOOTPULIATENBHOCTH,
OIIPCACIIATh THUII CBA3U, BUJ HepBI/I‘IHLIﬁ
KpHCTaHHquCKOﬁ peH_IéTKI/I, KOHTPOJIb 3HAHUHI
OIMCHIBATH (PU3UYECKUE U
XUMHUYECKHE CBOWCTBA,
3aMMChIBaTh YPAaBHEHUS XUM.
peaKuid.
55. | I'enernueckas cBsI3b YMeTh JOKa3bIBaTh Kputepun onenku Wnmsnayansnas, §41,c.18
HEOPraHUYECKUX U B3aMMOCBS3b TEOPETUYECKUX 3HAHUI fporansia, padora, | g p
p p : pabota c y4eOHHKOM, >
OpraHMYECKUX BEIIECTB HEOpPraHUYECKUX U C0BeCHBI, TECTHI,
OpPraHUYECKUX COCIUHEHHI, HarJBIHbIH, naparpa
YaCTUYHO-TIOUCKOBBIH.
COCTaBJISITh YpaBHEHUS ¢ 42
XUMHUYECKUX PeaKui TlepBiamsiii
KOHTPOJIb 3HAHUH
56. | IpakTuyeckas padora Ne3. YMeTh pacrio3HaBaTh Kpurepun onenku [IpakTnueckas oT4yer
Pemienne BELIECTBA C IOMOLIBIO MPaKTUYECKUX YMEHUH. pabota. PaGora
IKCIEPUMEHTAJBHBIX KaueCTBEHHBIX peaklUii Ha B Iapax
3aja4 1o TemMe AQHUOHBI
«HeMeTaib»
57. | KonrpoabHas pa6ora Ne 3 Kpurepun oneHkun Hrorosbrit
no teme «HemeTanabi» MTUCHhMEHHBIX KOHTPOIIb SHAHIH
10 TEME,
KOHTPOJIbHBIX PaboT
VHUBUyaJbHAS
pabota
Tema 8 Xumus u :xu3ub (S yacoB)
58. | XuMus B MPOMBINUIEHHOCTH. | XUMHUYECKas YMmeTh 00bsicCHUTH HayuHble | KpuTepun oueHku HHHHBWJYaHLHaﬂé §43,c.19
o OHTajbHas1, padora,
[TpyHIMIIBI TPOMBILIUIEHHOTO | IPOMBIIIJIEHHOCTh. XU | IPUHLMIIBI IPOM3BOACTBA HA | TEOPETUYECKUX 3HAHUU. op P 8Ne6,7

MIPOU3BOJICTBA

MHYCCKasd TEXHOJIOTHA.

puMepe MPOU3BOJICTBA
CEpPHOM KUCIOTBI.

paboTa c y4eOHUKOM,
CIIOBECHBIH,
HarJIS THBIH,
YaCTHYHO-TTIOMCKOBBIH.

IlepBuuHbIi
KOHTPOJIb 3HaHUHI
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59. | X¥MMHUKO-TEXHOJOTUUECKHE Uepnas 3HaTh, KAKWE MPUHIUIIBI Kputepuu onenku IgHﬂHBHHyaHBHaﬂé §44,c.20
o pOHTaNbHas, pabdorta,
MPUHIUITBI IPOMBIILICHHOTO | METaulyprus./JoMeHHa | XUMHUYECKOTo TEOPETHUYECKUX 3HAHUMH. paboTa ¢ yHEGHHKOM, 3Ne8
MOJIyYEeHUS sinedb. ArjaoMepanus MIPOU3BOJCTBANCIIONB3YIOTCSA CioBecHbl,
MerasuioB.[Ipon3BoacTeo IIPH IIOTYYCHUH YyTr'yHa. HarIIAAHbIH,
YaCTHYHO-TIOMCKOBEIH.
YyTyHA. Ywmets coctaBisath Y XP,
MPOTEKAIOIIUX MPU Tlepsiambiii
IOJIy4CHUM YyT'yHa. KOHTPOJIb 3HAHMI
60. | IIpousBoacTBO cTamn Kucnopoauerit Ywmets coctaBisath Y XP, Kputepun onenku Wunusnayansuas, §45,¢c.20
KOHBEpTE MPOTEKAIOLINX [TPU TEOPETUYECKUX 3HAHUI fporazsa, padota, | g i, 4
pTCp. p m p p : pabora c y4yeOHHKOM, -
bezorxonHoe MOJIyYEHUU CTaJIH. CroBeCHBII,
IIPOU3BOACTBO. HAaTJISTHBIN,
YaCTHYHO-TIOMCKOBEIM.
IIepBuunbLi
KOHTPOJIb 3HAHUH
61. | Xumus B ObITY 3Hath nmpaBwiia 6e3omacHoil | Kputepun oueHku Wunusnayanbuas, §46,c.21
abOTHI CO CPeICTBAMU TEOPETHUECKUX 3HAHUIA (POHTATBHAL, PAOOT, | 37y
p N pen p : pabota ¢ y4eOHHKOM,
OBITOBOM XUMUU CIOBECHSIH,
HAaTJISTHBIN,
YaCTUYHO-TIOMCKOBEIM.
IlepBuunbIi
KOHTPOJIb 3HAaHUM
62. | Xumuueckas OKOJIOrM4eCKUM Ymetb 00BsICHATh NpuunHbl | .Kputepun ouenku gHHHBHHyaﬂbHaﬂé §47,c.21
o pOHTaNbHAs, paboTa,
MPOMBIIIICHHOCTh U MOHUTOPUHT.IIpeieNbH | XUMHUYECKOTO 3arps3HEHUS TEOPETHUECKUX 3HAHUH. paboTa ¢ yHCGHIKOM, 7No4
OKpY’Karollas cpeaa 0 JIONyCTUMBbIE BO3/1yXa, BOJJOEMOB U TIOYB CroBecHBIi,
KOHICHTpaIuu HaTJISTHBIH,
YaCTUYHO-TIOMCKOBBIMH.
IlepBuunbIi
KOHTPOJIb 3HAHWUH
Tema 9 «IIpakTukym. O0001ICHHE)
63. Henouku YMetb pemarb Kpurepuu onenku [IpakTuueckas
ITP/P Ne4 Pemienne MPEBPAILLICHUH. SKCIEPUMEHTAIBHBIE 3a/1a4U: | SKCIIEPUMEHTAIbHBIX pabora. Pabota
IKCHEPUMEHTAIbHBIX I'eneTnueckas cBs3b a) Ha OIpe/IeNICHHE C YMEHUM, KPUTEPUU OLICHKHU | B Mapax

3a/1a4 10 HEOPraHN4YeCKoil

MEXy KlaccaMu

ITOMOIIBIO XAPAKTEPHBIX

YMEHUH pemarTh
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XUMHH

COCTMHEHU.

64.

IIP/P Ne 5 Pemenmne
IKCHEPUMEHTAIbHBIX
3aJa4 M0 OPraHu4ecKoi
XHUMHH

65.

IIP/P Neb6 Pemenne
NMPaKTHYECKUX PACYETHBIX
3ajau

66.

IIP/P Ne7 Tlonyuenune
coOupanue u
pacno3HaBaHHe ra3oB

peaknuii 2-3 nmpeIoKEeHHbBIX
HEOPTaHWYECKUX HITU
OpPTraHUYECKUX BEIIECTB;

0) MpPOBECTH peaKIuu, MO
TBEPXKIAIOIITHE
Ka4yeCTBEHHLIN COCTaB
HEOPTraHUYECKUX WITU
OpPraHUYECKUX BEIIECTB;

B) UCIIBITaTh PaCTBOPHI 3X
COJIEH MHJIUKATOPOM U
00BSACHUTH HAOJIIOJAEMBIE
SIBJICHUSI,;

T') MOJIY4UTh aM(pOTEPHBII
THIPOKCHUJI U TIPOBECTH
peaKIH, MOTBEPKIAFOIIIE
€ro XMMHYeCKHE CBOMCTBA;
1) TIOJIY4UTh 3aJJaHHOE
OpPraHHYECKOE BEIECTBO;
€) OCYIIECTBUTH
MPAKTUYECKHE MPEBPALCHUS
HEOPTaHWYECKUX HITH
OpPTaHMYECKUX BEIIECTB IO
cxeMe, IpoiesiaTh
COOTBETCTBYIOIIUE XU-
MUYECKUE PEaKIINU.

YMeTh AenaTh BEIBOJIEI,
oI0UPaTh PEaKTUBBI U
o0opynoBaHue, MPaBUIHHO
MIPOBOJIUTH OMBITHI,
co0utro1ast mpaBuiIa 1Mo
TEXHUKE 0€30IaCHOCTH

OKCIICPUMCHTAJIBHBIC
3aJa4du

67.

HToroBast KOHTPOJIbLHAS
padora

Kpurepun onenkn
MUCHMEHHBIX
KOHTPOJIbHBIX paboT

Utorossrii
KOHTPOJIb
3HAHHH 10 TEME,
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VH/IMBU/IyaJIbHA
s pabora

68.

AHann3 KOHTPOJbHOM
paboter. O600mIEeHNE
MPONJICHHOTO MaTepuaia

Htoro: 68 yacoB, KOHTPOJIBHBIX PabOT-4, MPaAKTHUECKUX PadoT-7.
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HosicHuTebHASA 3aNMCKA

Hacrosimast mporpamma paspaborana Ha ocHoBe [IpuMEpHBIX TporpamMm OCHOBHOTO 0OIero oOpa3oBaHus MO XUMUU (0a30BBI ypOBEHB),
COOTBETCTBYIOIIUX (efepabHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO CTaHAapTa obmiero oopasoBanus (6a30Bblii ypoBeHb).Mcmonbp30BaHa aBTopcKas
porpamMma CpeHero o0mero oopa3oBaHus o XUMHHU 17151 6a30Boro nzydeHus xumun B XI kinacce o yuebnuky I'.E. Pynsutuca, @.I'. ®enpamana.

[Iporpamma paccuntana Hab68 Jacos.

W3yueHne XMMHUHU B CTapIIEH 1IKOJIEe Ha 6a30BOM yPOBHE HANPABJICHO HA JIOCTHKEHHE CIICAYIOMINX LeJeii:

® OCBOCHHE 3HAHHUN O XMMHYECKON COCTaBJISIOLIECH E€CTECTBEHHOHAYYHOM KapTHUHbBl MHpPA, BAKHEUIIMX XMMHYECKUX IOHSITUH, 3aKOHAX U
TEOpUSIX;

e OBJaJleHHe YMEeHHSAMH MPUMEHSAThH OTy4YEeHHbIC 3HAHUS U OOBSICHEHUS Pa3HOOOPA3HBIX XUMUYECKHX SIBICHUI U CBONCTB BEIIECTB, OLICHKU
POJIM XMMHUU B Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUI U MOJIYYEHHH HOBBIX MaTEPUAIIOB;

* pa3BUTHe TI0O3HABATEIFHBIX MHTEPECOB M HHTEIUICKTYAIBHBIX CIOCOOHOCTEH B MpOIlecCe CaMOCTOSATENBHOTO MPUOOPETEHHUS XUMHUYECKHX
3HAHUH C UCMOJIb30BAHUEM PA3IMUYHbIX HCTOYHUKOB UH(POPMAIUH, B TOM YUCIIE KOMIIBIOTEPHBIX;

e BOCINHTAHHE YOEXKICHHOCTH B TMO3UTUBHOM POJM XMUMHH B JKU3HM COBPEMEHHOTO OOIIEeCTBa, HEOOXOJUMOCTH XMMHUYECKH T'PAMOTHOTO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U K OKpYKarOLIEH cpelie;

* [puMeHeHHe MOJYYeHHBIX 3HAHUI U YMeHMil U1 0€3011acHOr0 HCIIOb30BaHMS BEIIECTB M MATEPHAJIOB B OBITY, CEIbCKOM XO3SHCTBE M HA
IIPOU3BOJICTBE, PEIICHUS PAKTUUECKUX 3a/1ad B [TOBCEHEBHOM JKU3HU, MPEAYIPEKICHUS SIBICHUN, HAHOCSIIMUX BPE] 30POBbIO YEJIOBEKA U
OKpY’Karolleu cpeze.

Jannas mporpamMma mnpeaycMaTpuBaeT (OPMHUpPOBAHUE Y YdalluXcs OOILIEey4yeOHBIX YMEHMH W HAaBBIKOB, YHHMBEpPCAIbHBIX CIIOCOOOB
JeSTEeIbHOCTH U KIIFOUEBBIX KOMITETeHIIMH. B 3TOM HanpaBieHuu 3agayaMu /175l yaeOHOT o IpeiMeTa «XUMHUs» B CTapllel IKoje Ha 6a30BOM ypOBHE
SIBJIAIOTCS: YMEHHUE CAMOCTOATEIbHO U MOTHBUPOBAHHO OPTraHU30BbIBaTh CBOIO MTO3HABATEJIbHYIO JIEATEIbHOCTh (OT OCTAHOBKHU II€JIU JI0 TIOJTyYEHUS
U OLEHKHU pe3yibTara); ONpeeseHHe CYIIHOCTHBIX XapaKTepUCTHK H3Yy4aeMOro OoObEKTa; yMEHHE pa3BEpPHYTO OOOCHOBBIBATh CYXKAEHUS, /1aBaTh
oTpesieNieHus], IPUBOJIUTh J1I0KA3aTeIbCTBA; OLEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEJEHUS B OKPYXKAIOLIEH cpenie; BBHIMOJIHEHNE B IPAKTUYECKON
JeSTeIbHOCTH U B NMOBCETHEBHOM JKU3HU 3KOJIOTMYECKUX TPeOOBaHMMA; MCIIOJIb30BaHNE MYJIbTUMEIUMHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTHIl
JUTst 00paboTKH,

neperayu, CucTeMaTu3aluy UHpopmalmy, co3ganrue 6a3 TaHHbIX, IPE3EHTALUU PE3Yy/IbTaTOB IO3HABATEIBHON U MPAKTUYECKOU JEATEIbHOCTH.

B ocHOBy mporpaMMbl MOJOXKEH NMPUHLUI pa3BHBaromero odyudenus. IIporpamma omupaercss Ha marepuan, M3y4deHHBIH B 8—9 kiaccax,
[IO9TOMY HEKOTOPBIE TEMbI Kypca pacCMaTpHUBAIOTCS MOBTOPHO, HO YK€ Ha Ooyiee BBICOKOM TEOPETHYECKOM ypoBHE. Takoil moaxoJ MOo3BOJSET
yrIIyOJIsTh M pa3BUBATh MOHATHE O BELIECTBE U XMMUYECKOM MpoIiecce, 3aKperIsTh MPOWICHHbBIN MaTepran B akTHBHON MaMsTH Y4YaIlUXCs, a TaKxke
COXPaHSATh IPEEMCTBEHHOCTb B IIPOIECCe O0YUEHHUS.

Benyias posib B pacKpbITUH COEpKaHUA Kypca XuMuM 11 Kkitacca mpuHaAIEKUT 3JIEKTPOHHON TEOPUH, IEPUOAUUYECKOMY 3aKOHY M CUCTEME
XUMHUYECKUX 3JIEMEHTOB Kak Harbosiee oOIIMM Hay4YHbIM OCHOBaM XUMHUHU.
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B maHHOM Kypce cHCTeMaTHU3HPYIOTCS, 00OOIIAIOTCS U YIITYOJISIOTCS 3HAHUS O PaHee M3yYEHHBIX TEOPUSX M 3aKOHAX XUMHUYECKOW HAYKH,
XUMHUYECKHX ITPOIIECcCax U MPOU3BOJICTBAX.

[TporpamMmma oOecreymBacT CO3HATEIBHOE YCBOCHUE YYAIIMMHUCS BAXKHEHUIIMX XMMHUYECKUX 3aKOHOB, TEOPUH W TOHATUH; (hopMupyer
MPEACTABJICHUE O POJIM XMMHUHU B Pa3BUTHH Pa3HOOOPA3HBIX OTpaCie MPOMU3BOACTBA; 3HAKOMUT C BEIIECTBAMH, OKPYKAIOIIMMU YejioBeka. [Ipu aTom
OCHOBHOE BHHMAaHHUE yJIEISCTCS CYIIIHOCTH XUMUYECKIX PEAKIil 1 METO/IaM UX OCYIIECTBIICHUS, a TAK)KE CII0OCO0AM 3aIIUThI OKPYKAIOIICH CPE/IbL.

[Iporpamma cocraBiieHa C y4€TOM BEAYyIICH POJM XUMHUYECKOTro 3KcrepumenTa. [IpeaycmarpuBaioTcs Bce BUABI IIKOJBHOTO XHMHUYECKOTO
IKCIIEPUMEHTa — JICMOHCTpAIlUH, JIa0OpaTOpHBIC ONBITHI M TMpaKTUYecKue paboThl. Pabodas mporpamMma TO XHMHU peallu3yeTcsl depes
(dhopMHUpOBaHKE y ydalIUXCsl OOIICYYCOHBIX YMEHUW M HABBIKOB, YHHUBEPCAIBHBIX CIOCOOOB NEATECILHOCTH M KJIIOUEBBIX KOMIIETCHIIMHA 3a CUET
WCIIOJIb30BAHUS TEXHOJIOTUH KOJUICKTHBHOTO OOYYEHUS, OMOPHBIX KOHCIEKTOB, IUJIAKTHYECKUX MATEPHUAIOB, W MPUMEHEHUS TEXHOJIOTUU
rpaduyecKoro npeacTaBieHus HHGOPMAIUU TPU CTPYKTYPUPOBAHUU 3HAHUH.

B memom xypc mo3BoIisIeT pa3BUTh MPEACTABICHUS YUAIIUXCS O TIO3HABACMOCTH MUPA, SIUHCTBE KUBOW M HEXKUBOH TPUPOJIBI, CHOPMHPOBATH
3HaHHUA O BAXHEWIIUX acCleKTax COBPEMEHHOW eCTECTBEHHOHAyYHOH KapTHHBI MHpA, YMEHHUS, BOCTPEOOBaHHBIE B TMOBCEJHEBHOW >XWU3HU U
MTO3BOJISIOIINE OPUEHTUPOBATHCS B OKPYKAIOIIEM MUPE, BOCIUTATh Y€JI0OBEKA, OCO3HAIOIIETO ce0sl YaCThIO MPUPOIBI.

Peanuzanus naHHON MporpaMMbl B Mpoiiecce 00yUeHUs MO3BOJIUT YHALTUMCSI YCBOUTH KIIIOYEBbIE XMMUYECKUE KOMIETEHIIMHU U TIOHATH POJIb
XUMHH CPEIH JPYTUX HAYK O MPUPOJIC, 3HAUCHHUE €€ JUIS YSIIOBEYCCTBRA.

[Tporpamma npeanaraercs aist paboThl IO HOBBIM yueOHMKaM xuMuu aBTopoB I.E. Pymsutuca u @.I". @enbaMana, TpoIeANIuM SKCIIEPTHIY
PAH u PAO u Bomeammm B denepanbHblii nepeyeHb Y9eOHHKOB, PEKOMEHIOBaHHBIX MUHHUCTEPCTBOM 00pa3oBaHus M HaAyKu P@ K MCIIOIb30BaHUIO
B 00pa3oBaTeNbHOI mpoiiecce B 0011e00pa3oBaTenbHbIX yupexaeHusax Ha 2016 — 2017 yuebnblit ro.
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OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA
1. OOmasi xapaKkTepuCTHKA Y4eOHOI0 MpeiMeTa, ero MecTo B CHCTeMe HaYK.

[Tpeamer «XUMUAHBXOIUT B 00pa3oBaTebHyI0 001acTh «EcTecTBO3HAHHEY.

[IkoyibHBIA KypC XMMHUHU - OJUH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HaydyHOro oOpa3oBaHus. OH BHOCHUT CYILECTBEHHBIH BKIaja B
pemieHre 3amgad odmiero oOpa3oBaHus, oOecreynBas (OPMUPOBAHHME Y YYALIMXCS €CTECTBEHHO - HAayYyHOM KapTHUHBI MHpPa, Pa3BUTHE UX
UHTEJUIEKTYaJIbHBIX, TBOPUYECKUX CIIOCOOHOCTEHN, IPUBUTHE LIEHHOCTHBIX OPUEHTALMH, IOATOTOBKY K JKU3HU B YCIIOBHUSIX COBPEMEHHOI'O OOILIECTBA.
PykoBozacTBYsICh OOLIMMHM LENSAMU M 33/1a4aMU IIKOJIbI, U3Yy4eHUE XUMHUH BHOCHT CBOW BKJIaJ B oOOraiieHue 3HAHWN y4aluxcs, B MX YMCTBEHHOE
pa3BUTHE, B MOJIUTEXHUYECKYIO IOATOTOBKY K TPYAY, BEIPAOOTKY JKU3HEHHBIX MO3ULUI. XUMHUSA HE TOJIBKO MO3HAET 3aKOHBI IPUPOJIBI U TEM CaMbIM,
HapsALy C JPYTMMH HayKamH, oObsicHAeT mup. OHa BOOpYXKaeT 4YelOBeKa 3HAHMSMU IS €r0 MPOM3BOJICTBEHHOH NEsTEIbHOCTH, TO3BOJIAET B
IPOMBIIIICHHBIX MaclTabax OCYIIECTBIIATh XMMHUECKHE MPOLECCHl B LESIX MOJYYEHHUs HYKHBIX BELIECTB W MaTepuanoB. be3 packpbiTus 3Toi
BTOPOH, IEHCTBEHHOM CTOPOHBI XUMHUH, HE MOT'YT OBbITh PAaBUIBHO BOCIIPUHATHI OCHOBBI COBPEMEHHOM HAYKU. Y SICHEHHE POJIM XUMHMH KaK OJIHOU U3
IIPOU3BOIUTENIBHBIX CHUJI OOILECTBA, KaK BaXKHOIO (PAKTOpa HAy4YHO — TEXHMYECKOI'O MpOrpecca BHOCUT 3HAYMTENbHBIM BKJIAJ B SKOHOMUYECKYIO U
ITOJIMTEXHUYECKYIOTIOArOTOBKY YYAIIUXCS.

2. OcHOBHBIE 0CO0EHHOCTH padoyeil MPOrpaMMbl.
Pabovas mporpamMmMa paccuuTana Ha 68 yueOHBIX YacOB B COOTBETCTBHH CKAJICHAAPHBIM 0a3MCHBIM Y4eOHBIM IIAHOM, IPeaycMaTpUBaromuM 34
yueOHbIx Henenu B 2016/2017 yuebnom rony st 11 kimacca:
% Jly1s UTOrOBOrO MOBTOPSHHUS U YCIICIIHOW MOATOTOBKU K 3K3aMEHY [0 XMMHH, OPTaHU3yeTCsl IOBTOPCHUE BCEX TEM, M3YUCHHBIX Ha CTapIlei
CTYIEHH.

% IlpuMeHeHne JeKIMOHHO-CEMHHAPCKOTO METOJa M MOAYJIBHOTO OOYYeHHS TIO3BOJIIIOT YUUTENIO HW3JIOKUTHh YYeOHBIH Marepuan |
BBICBOOOANTH T€M CaMbIM Bpems A Oosee 3(h(PEeKTUBHOTO MOBTOPEHHs BOIIPOCOB TEOPUU M PEIEHUs 3ajjad Ha MOCIEAYIOIUX YpPOKax B
mpejenax OTBEACHHOTO Y4eOHOro BpeMeHH. Takas (opma opraHW3alMy 3aHSATAN IO3BOJSET YCHIIUTh IMPAKTHYECKYI0 W TPUKIIATHYIO
HaNpaBJICHHOCTh NPENoJiaBaHMs, aKTUBHEE MPHOOIIATh ydaluxcs K paboTe ¢ y4eOHMKOM U APYIrMMH Y4eOHBIMU MOCOOMSIMHU, OOECTIEUHB B
pe3yibTare 0oJiee BHICOKHI YPOBEHb MOJITOTOBKH IIKOJLHUKOB IO XUMUHU

X/

3. Ileam u 3axaum yueOHOTO Kypca.
W3ydyenne xuMuM B cTapiieil mkoje Ha 0a30BOM ypOBHE HAMPABJICHO Ha IOCTHKEHUE CICAYIOMINX HeTei:
OCBOCHHE 3HAHMH O XMMUYECKOMN COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, BAKHEHIIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUSIX;
OBJIaIeHHEe YMEHHUSIMH TIPUMEHSITH MOyYEHHBIC 3HAHUS 11 OOBICHEHUS! pa3HOOOPA3HBIX XUMUYECKHX SIBICHUN M CBOMCTB BEUIECTB, OIICHKU POJU
XUMHHU B pa3BUTHUHU COBPEMCHHBIX TEXHOJIOTUH U IIOJIYYCHHWH HOBBIX MaTCPHAJIOB;
pa3BHUTHE TMO3HABATEIHHBIX MHTEPECOB M MHTEIEKTYAIbHBIX CIIOCOOHOCTEH B MpPOIIECCe CaMOCTOSITENILHOTO MPHOOPETEHUS! XUMUYECKUX 3HAHUH C
HCIIOJIB30BAHHUEM PA3JIMYHBIX HCTOYHUKOB I/IH(i)OpMaIII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;
BOCIHUTaHHe YOSKICHHOCTH B MO3UTUBHON POJIM XMMUHU B )KU3HU COBPEMEHHOTO OOIIECTBa, HEOOXOAMMOCTH XUMHUECKH TPAMOTHOTO OTHOIICHUS K
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CBOEMY 3/I0POBBIO U OKPY’KaIOLIEH CPENE;

NpUMeHeHHe TMOJYy4YeHHbIX 3HAHUM W yMeHMil Ui 0e30MacHOro HCIOJIb30BaHMS BEHIECTB M MAaTEpHUajoB B OBITY, CEIbCKOM XO3SIMCTBE M Ha
MIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B IOBCEIHEBHOW >KMU3HU, MPEAYNPEXKICHUS SBJICHUM, HAHOCAIIMX BpEJ 30POBbIO YEIIOBEKA W
OKpY>Karollen cpene.

4. ba3osble TpeOOBaHUS K NPEeNoJIaBaHUI0 Y4eOHOI0 Kypca, K ¢popmupoBanuio OYYH.

Pabouas mporpamma mnpegycMaTpuBaeT (OPMUPOBAHHME Y YydalIuXcs OOHIey4eOHbIX YMEHUH M HAaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
JESTEeIbHOCTH U KIIIOUEBBIX KOMIIETCHIMHA. B 3TOM HampaBieHun npuopumemamu 1uis y4€0HOTO MpeaMeTa « XUMHsD» B CTapIiel ImKoie Ha 0a30BOM
YpOBHE SIBJISIOTCS:

-YMEHHUE CaMOCTOSTENbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO [TO3HABATENIbHYIO JIEATEIBHOCTD (OT IIOCTAHOBKHU LIEJH A0 MOTYYEHUS U OLICHKU
pe3ynbrata);

-HCIIOJIb30BaHME HJIEMEHTOB MPUYNHHO-CIIEJACTBEHHOTO ¥ CTPYKTYPHO-(YHKIIMOHAIBHOTO aHAIH3a;

-OIpeieJICHHE CYIIIHOCTHBIX XapaKTePUCTUK U3Y4aeMOro O0ObEKTa;

-yMEHUE pa3BepHYTO 0OOCHOBBIBATh CYXICHHUS, JaBaTh ONPEIEICHUS, IPUBOJUTH 10Ka3aTEIbCTBA;

-OlIEHUBAaHUE U KOPPEKTUPOBKA CBOETO MOBEACHHS B OKPYXKAIOIIEeW cpeie, BHIMOJHEHHE B MPAKTUYECKOM IeATEeIbHOCTH U B MOBCEIHEBHON KU3HU
9KOJIOTMYECKUX TPEOOBAHUI;

-HCTIO0JIb30BaHHE MYJIbTUMEIUHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJOTUH Uig 00pabOoTKH, Mepesadyn, CUCTEMATH3aui HHPOpMAIIUU, CO3AaHUS
0a3 TaHHBIX, PE3EHTALNHU PE3yIbTATOB MIO3HABATEILHON M MPAKTHYECKON IEATEIIEHOCTH.

5. MeToanuyeckne peKOMEHIAMH U TEXHOJOTHYeCKHe MOAXO0AbI;

B xone mpenojaBaHMs XMMHMM B CTaplleil IIKoJle B IENAX pean3alud JIMYHOCTHO-OPUEHTHUPOBAHHOIO MOAXO0JAa B OOYyYEHHM Ydalluxcs
HIKOJIBI-MHTEPHATa MCIOIB3YIOTCA CHENyIOIUe 00pa3oBaTeIbHbIC TEXHOJOTHM: 370pOBbecOeperaromue, MOAYJIbHO-0JI04HbIE, MH(POPMALUOHHO-
KOMMYHHUKAI[MOHHBIE,TECTOBbIE, ~ YpOBHEBOH  nuddepeHumanuy, TpynnoBOdl  JIEATETbHOCTH, OpraHHU3alldd  CaMOCTOSITEIbHOH  paboTHl,
UCCIIEI0BATEIIbCKUE.

s JOCTMDKEHUSI ~ TIOCTaBJIEHHBIX  00pa3oBaTeNbHBIX,  BOCHUTATENBbHBIX M pPa3BUBAIOLIMX  IeJel  HCMONb3YITCS
MeTOAbIO0YYeHH S CI06eCHble, HATIAAOHbLE, NPAKMUYECKUe, NOUCKO8ble, UCCIe008amenbeKue; penpooyKmusHble.

A Taxke UCIIONB3YIOTCA pa3andHble GopMbl 00ydeHHs . IeKIus,ceMuHap-pakTukyM, UKT-npesenTanus, XUMUUECKUN TUKTAHT, Pa3InYHbIE
BH/JIBI CAMOCTOSITEIILHBIX Pa00T, TECT, 3a4eT.

B 65104HO-MOYIBHOM TEXHOIOTUN PUOPUTETHBIMU SIBIISIIOTCS (POPMBI:

Ypokx — nexyus. B TedeHwe NByX 4acoB M3JaraeTcsi BeCb TeopeThyeckuil martepuan tembl. Ha ocHoBe (ppoHTanmpHONM Oecenbl ¢ Kiaccom,
MIPUBJICUEHHUE y4aluXcs K OOBSCHEHMIO YYHTEIb BBIICHSAET, KaK YCBAaMBAIOTCS BOMPOCH TeopHH. JlocTmxkeHuto 6onee 3((HeKTUBHOTO KOHEYHOTO
pe3ynbTaTa CIOCOOCTBYIOT, AJIEMEHTHI MEPBUYHOTO KOHTPOJIS (HampuMep, OTBEThl Ha BOMPOCHI, AUKTaHTHI, TecThl M T.A.) Ha 3Tux ’xe ypokax
paccMaTpUBAIOTCS Cllydad MPUMEHEHHsI BOIIPOCOB TEOPUHU K BBIMOJIHEHUIO HECIOXKHBIX 3alaHui. OOpaslpl pelieHuil MOKa3bIBaeT YUHUTENb WIIH
HauboJiee MOArOTOBICHHBIN yUUTENIEM yUyaluiics. Ydaluecs pyu ’TOM KOHCIEKTUPYIOT JIEKIIHIO.
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Ypox - npaxmuxym. OCHOBHas 3ajadya YpPOKOB IPAKTHUYECKHMX 3aHATHM 3aKJIIOYAETCS B 3AKPEIUIEHUMM U YIIyOJIEHUM TEOpPEeTHYECKOIO
MaTepuasa M3JI0KEHHOro Ha Jekiuu. Ha ocHoBe ompoca yyamuxcsi ¥ MOBTOPEHHUS BOIIPOCOB TEOPHH HA HECKOJBKUX YPOKAaX y4UTENb N0OWMBaeTCs
TOTO, YTOOBI BCE Y4aIlIUWeCcs YCBOWIM OCHOBHBIC BOMPOCH TEOPHH HAa YpPOBHE MPOTPAMMHBIX TpeOOBaHWU. 3/1eCh K€ OCYIIECTBISCTCS
muddepeHnupoBanHas paboTa ¢ y4eTOM HHTEpeca KaKIOro YYeHHKa, BbIPaOaThIBAIOTCS YMEHHUS M HAaBBIKM COCTABIIEHUS OCHOBHBIX THUIIOB
XUMHUYECKUX YPABHCHHHM W PEHICHHUS TUIIOBBIX XMUMHUYECKUX 3amad. OOCYKITAIOTCS HECKOJIBKO MATEeMATHUYECKUX BAPUAHTOB PEIICHUS OIOPHBIX
(kTr0ueBBIX ) 3a/1a4, UX 0hOpMIICHHE.

Hcnonb3ys AUIAKTHUECKUI MaTepuai U APyrue mocoous, IpOBOJUTCS CAMOCMOAMENbHASL paboma odyuarowe2o xapakmepa ¢ TOCIeAYIOIINM
00CYXKJIEHEM pe3yJIbTaTOB Ha 3TOM K€ YPOKE, BeIeTCSl UCIPaBIIeHUE OIIHOOK.

Ypok — 3auem. Ilpu npoBeeHNH 3a4€Ta, BOIIPOCH! TEOPUH K 3a4€Ty U IPAKTUUECKUE 3a/1aHUsl U3BECTHBI YUallleMyCs 3apaHee HE MEHEE, UEM 3a
TPU HEAENU 0 HEro. Yuauuecs MoJIy4aroT MHAUBUIYaAJIbHbIE 33/laHusl 0 TeMe. [l MoaydeHus MoJ0KUTEIbHON OLIEHKH, yJalleMycsl HaJlo 3HATh
BOTIPOCHI TCOPHH (3amucaTh HYXXKHbIC (DOPMYJIbI, TOHUMATh UX CMBICI, PACCKA3aTh O COJCPKAHUHU BOITPOCA).

Oco0eHHOCTH OpPTOMENUYECKOT0 PEeKHUMAa MIKOJbI-MHTEpHATAa Ui OOJBHBIX CKOJIMO30M YYAIlUXCsl YYMTHIBAIOTCS B BHIOOpDE NpPHEMOB
0o0yuyeHHUs1 Ha ypOKax: MPOBEJCHHUE B TeUEHUE ypoKa 2-3 HU3KYIbTMUHYTOK, COOIIOJCHUE PEKUMA KOHTPOJIS HAJl OCAHKOW YYeHHKa MpH paboTe 3a
y4eOHBIM CTOJIOM.

B kadecTBe MeTomM4YeCcKO 1 HHOOPMAIIMOHHON MTOIEPKKH HCIIONB3YIOTCS HHTEPAKTUBHBIC HATJISIHBIC TOco0us, pecypchl MHTepHETa, POoHT
uudpoBbIx o0pazoBarenbHbIX pecypcoB (LIOP) Llentpa noBbimeHus: kBaudukaniuy 1 HHGOPMAITHOHHO-METOJUYEeCKON paboThl I. Maruuroropcka u
IKOJIbHOMMENATEKHU.

Cdopmuposannsie y yaanuxcst 3YH u OYYH B pesynbrareoOydenust xumuu B 10-11 Kimaccax TeCHO CBSI3aHBI CO CISAYIONTUMU MPEIMETAMH .

MATeMaTHKA: CBSA3b MEKIYy BEIMYMHAMHM MAcChl M 4YMCIOM MOJIEM BEIIECTBA, MEXAY KOJIMYECTBOM BEIECTBA M TEIJIOBOM HSHEPIHUEH,
BBIIETIUBIICHCS WM MOTJIOTUBLICHCS B pe3yibTaTe XMMHUECKOTO B3aUMOJICHCTBUS, BBIPAKAETCS MPSMOM MPONOPLHUOHATIBHON 3aBUCUMOCTBIO Y =
k*x. OO6paTHas POMOPIHOHATEHOCTh Y=K/X BbIpaskaeT CBsI3b MEKIY MAacCON pacTBOpa M €ro KOHICHTpAIlMel MpH pa30aBlIeHUN WM ylapUBaHUN
pactBopa. Hanbosnee yacto Ha ypokax XUMHUH MPOU3BOASTCS PACUEThI C UCIOIb30BAHUEM MOHATUH «IIPOLEHT», «IIPOTIOPIULY, «yPABHEHHEN.

uHpopmatuka u HUKT: nHasweiku wucnonb3oBanus [[OPoB (BupTyanbHble 51a00OpaTOPUH, SIEKTPOHHBIE YYEOHUKH, DHIUKIOMEIAHH,
CIPaBOYHMKH), paboThl B IHTEpHETE NpU CO3AaHUU MTPE3EHTALUN U HaMCaHUs pedepaToB U HAYYHO-UCCIIE0BATEIbCKUX padoT.

OMoJiorusl: 3HaHHME OMOJIOTMYECKOH pOJIM XMUMHYECKHX OHJIEMEHTOB (MHUKPO- M MAaKpO’JIEMEHTOB) M HMX COEAMHEHUH B pa3IMYHbIX
OMOJIOrMYECKHUX Mpolieccax (FeHeTHKa, METa0O0IU3M U T.1I.).

¢u3uka: 3HaHHEe OOIMMX OOBEKTOB M3YYEHUs, TAKUX KaK BEIIECTBO, €M0 CTPOEHHE M CBOWCTBA HAa MUKPO- U MaKpOYPOBHSX OpraHH3allMu.
3HaHus (U3MYECKUX 3aKOHOB COXPAaHEHHUs (Macchl, 3apsiia, SHEPTUH) M NPUHIWIA MHUHMMYMa IMOTEHIHATbHOM SHEPrUM HCIOJB3YIOTCSA s
COCTABJICHHS MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUH peakiuil, TE PMOXUMUYECKUX YPAaBHEHU.
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MECTO KYPCA XUMHUHU B YYEBHOM IIVIAHE
B yucOHOM 1u1aHe Ha u3ydeHue xumun B 11 kiracce oTBOAUTCS 2 yueOHBIX Yaca B HEZEI0); Bcero 68 yueOHbIX 3aHITHI.
Pacripenenenre BpeMeHH MO TeMaM IIPOrPaMMBbI JAHO OPUEHTHPOBOYHO. YUHTEIh MOXKET U3MEHSTH €ro B MpeJesiaX roJI0BOM CyMMEBI YacoB.
Pacnipenenenue yacoB mo Temam Oa3upyercs Ha OCHOBe aBTOpckoi mporpammbl H.H. I'apei(ABTOpckas mporpamma: Xumus. Pabodyne mporpamMmel.
[Mpenmernas nuuus yaeouukos I'. E. Pymsutuca, ®. I'. ®enpamana. 10 — 11 kmaccer / H. H. T'apa. — 2-¢ u3n., non. — M. : [Ipocsemienue, 2016.).

Takum obpaszom, B 11 xiacce mporpamMma paccuuTaHa Ha 68 4acoB, M3 pacueTa - 2 y4eOHBIX 4yaca B HEJENI0, U3 HUX: JUIS IPOBEIACHUS
KOHTPOJIBHBIX - 5 4acoB, IpakTu4eckux padot - 10 yacos, 1ab0paTOPHBIX OMBITOB — 6.

PabGouas nporpamma opueHTHpOBaHA HA YYCOHUK:
Pyozumuc I'.E., @envoman @.I'. Xumusa. Ocnoswt oouieit xumuu.11xnacc. Mockea, IIpoceeuienue, 2016 2.

TPEBOBAHMUS K YPOBHIO IOATI'OTOBKU OBYYAIOILIUXCS HA CTYIIEHU CPEJHEI'O (ITOJIHOTI'O)
OBPA3OBAHUA

B pe3ynbrate u3yveHuss XkMUHM Ha 0a30BOM YPOBHE YYCHUK JOJDKEH

3namv/nonumams:

- 6aiCHellue XUMuecKue NOHAMuUs: BEIEeCTBO, XMMUYECKUHN 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCHTEIbHBIC aTOMHAsI M MOJICKYJISIPHAs MacCBhI,
WOH, aJUTOTPOIIHUS, U30TOIbI, XUMUYECKAs CBS3b, JECKTPOOTPHUIIATEIIBHOCTh, BAJICHTHOCTD, CTENIEHh OKUCIICHUS, MOJIb, MOJISIpHAS Macca, MOJISIPHBIH
00BEM, BELIECTBA MOJICKYISPHOTO M HEMOJIEKYISPHOTO CTPOCHHMSI, PACTBOPBI, SJEKTPOIUT U HEIJIEKTPOIHT, IIEKTPOIUTHUECKAs IUCCOIUAINS,
OKHUCJIUTETh U BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBJICHHE, TEIUIOBOM YP(EKT PEeaKINK, CKOPOCTh XUMUIECKOW PEaKIIMH, KaTaln3, XUMAYECKOES
paBHOBECHE, YTIEPOIHBIN CKeNneT, GyHKIIMOHATbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbL XUMUN: COXPAHCHHS MACCHI BEIIECTB, TIOCTOSIHCTBA COCTABA, IEPHOIUICCKHIIA 3aKOH;

- OCHOGHbIE MeopuU XUMUN: XUMUIECKON CBA3H, HIEKTPOIUTHYECKON TUCCOIMAIIUHU, CTPOCHUS OPraHMYECKUX COSTUHEHHIA;

- BavICHellue geuyecmea U Mamepuabl: OCHOBHBIC METAJUTbI U CIUIABBI; CEpHAsi, COJITHAsS, a30THAS U YKCYCHAsI KACJIOTHI; MIEJI0YH, aMMHUAK,
MUHEpalbHbIe yOOOpeHMs, METaH, JTWUJICH, alleTHJIeH, OCEH30J]l, JTaHOJ, HUpbI, MbLIAa, TIIOKO3a, caxapo3a, Kpaxmal, KieTdaTrka, OelKH,
WCKYCCTBEHHBIC M CHHTETUICCKHE BOJIOKHA, KAYIYKH, TIACTMACCHI,

ymembw:

- Ha3bl6amMb V3YICHHBIC BEIIECTBA 10 «TPUBHAIBLHOWY HITH MEXKTYHAPOIHONH HOMEHKIIATYPE;

- onpeodenams: BAICHTHOCTD U CTEMEHb OKHCIECHUS XUMUYECKUX DJIEMEHTOB, TUIl XUMUYECKOW CBSI3M B COCIMHEHUSX, 3apsij MOHA, XapaKTep

Cp€abl B BOAHBIX PAaCTBOpaxX HEOPTaHUYCCKUX CO@)II/IHGHI/IfI, OKHCJIIMTECJIb U BOCCTAHOBHUTECIIb, INPHUHAMJIC)KHOCTh BCIICCTB K Pa3JIMYHBIM KJlacCaM
OpraHU4YCCKUxX COCHHHCHHﬁ;
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- Xapakmepu30eamay: SIEMEHTHl MaJIbIX MEPHUOIOB MO MX IMOJIOKEHHUIO B mepuoanueckoil cucreme /.M. MenzaeneeBa; o0mye XUMHUECKUE
CBOMCTBA METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX U OPraHUYECKUX COCIMHEHUH; CTPOCHNE U XUMHUYECKHE CBOICTBA N3y4EHHBIX
OPraHUYeCKUX COCIUHECHUM;

- 00bACHAmMY: 3aBUCHUMOCTb CBOWCTB BELIECTB OT MX COCTaBa M CTPOCHHUSA; MPUPOAY XHUMHUYECKOM CBS3M (MOHHOM, KOBaJEHTHOM,
METAJUIMYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIIuH U TOJI0KEHUS XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHbIX (DaKTOpPOB:

- 6bINONIHAMb XUMUYECKUH SKCIIEPUMEHT 110 Paclo3HaBaHUIO BAKHEUIINMX HEOPraHUYECKUX M OPTaHMYECKUX BEIIECTB;

- npPo8oOUmMp CaMOCTOSITEIbHBI MOUCK XWMHUYECKOW HH(POPMALMHU C HCIOJIB30BAHUEM pPAa3IMYHBIX HCTOUYHUKOB (HAYYHO-TIOMYJISPHBIX
W3JJaHUH, KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB VHTepHETa); NCIOIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTUH AJIi 00pabOTKH M Iepeiadl XUMUYECKOH
uH(pOpMAaLUY U €€ TIPEICTaBICHUS B pa3INuHbIX (hopMmax;

ucnojib3zoeamo npuoﬁpemelmbze 3HAHUA U YMEHUA 6 npakmulleacoﬁ 0eAmenbHOCHU U NOGCEOHEBHOUL HCUZHU 014

- 00BSICHEHHS XUMHYECKUX HBHGHHﬁ, IMPOUCXOOAINUX B IIPUPOAC, 6BITy M Ha IIPOU3BOACTBC,

- ONpeCaACIICHHUA BO3SMOKXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/Iﬁ B Pa3JIMYHBIX YCJIOBUAX U OLICHKU UX HOCJIGIICTBI/If/'I;
- OKOJIOTHYCCKH I'PaMOTHOTO ITIOBCACHUS B OKp}I)KaI-OH_[eﬁ cpeac;

- OCHKHU BJIMAHUA XUMHUYCCKOI'O 3arpA3HCHUA Opr)KaIOHIefI CpCabl HA OPraHu3M 4YCJIOBCKA U JPYTHUC JKUBBIC OPraHU3MbI;
- 0€30MacHOro O6paH_[eHI/I$I C rOprOYMMH U TOKCUYHBIMH BCUICCTBAMU, Ha60paTOpHBIM O60py,HOBaHI/IeM;

- IPUT'OTOBJICHUA PAaCTBOPOB 3aIIaHHOI7I KOHLCHTpAaLWUH B 6I)ITy " Ha IMPOU3BOACTBC,

- KpHTH‘iCCKOﬁ OLCHKN JOCTOBCPHOCTH XHUMHYECKOM I/IH(l)OpMaI_II/II/I, HOCTyrI&IOH.IGﬁ M3 pa3HbIX UCTOYHHKOB.
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COJAEP/)KAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHeiilnne XuMuyecKHe MOHATHS U 3aKOHBI (8 yacoB)

AtoM. Xumuueckuii aneMent. M3oronsl. [IpocThie U ClI0XKHBIE BEIIECTBA.

3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHMs U MPEBPALICHUS SHEPTUU MIPH XUMUYECKHX PEaKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa.
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

ATomHBIE OpOuTany, S-, p-, d-, f-3mexkTponbl. OCOOEHHOCTH pa3MEIICHHUS SJICKTPOHOB IO OPOUTAISIM B aTOMaX MaJIbIX U OOJIBIINX TTEPUO/IOB.
DHepreTu4yeckue ypoBHH, NMOAYPOBHU. CBSA3b NMEPUOIUYECKOTO 3aKOHA M MEPUOJUYECKON CHUCTEMBI XMMHUYECKUX IJIEMEHTOB C TEOPUEH CTpPOEHUs
atoMoB. KopoTkuil U JIMHHBIN BapHaHTbl TAOIUIIBI XMMHYECKHX 3JeMEeHTOB. [lonoxeHne B MEpUONUYECKOM CHUCTEME XMMHYECKUX HSJIEMEHTOB
BOJIOPO/ia, JAHTAHOUOB, AaKTUHOMI0B U UCKYCCTBEHHO IOJYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTh U BaJIeHTHBIE BO3MOXKHOCTH aToMoB. [leproandeckoe n3MeHeHne BAJIGHTHOCTH U Pa3MEPOB aTOMOB.

Pacuernble 3amaun. Brluucienne maccel, o0beMa WM KOJMYECTBA BEIIECTBA MO W3BECTHOM Macce, 00beMy WM KOJMYECTBY BEIIECTBA
OJTHOTO M3 BCTYNMUBIINX B PEAKIUIO WM MOJYUYHBIIUXCS B PE3YyJIbTaTe PEaKIMH BEILIECTB.

Tema 2. CTpoeHue BemecTBa (7 4acoB)

XuMuyeckasi CBA3b. Bubpl 1 MexaHU3MbI 00pa30BaHUs XUMUYECKOU cBs3U. MoHHas cBs3b. KaTtuonsl u anmonsl. KoBaieHTHas HenmomsipHas
cBa3b. KoBasieHTHas mossipHas CBsI3b. ODJIEKTpOOTpULATeNbHOCTh. (CrTeneHp okuciaeHus. Meraumueckas cBs3b. BojgoponHas —CBS3b.
[IpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJI HEOPTaHMUYECKUX U OPTaHUYECKUX BEIIECTB.

Tunbl KPUCTAIUIMUECKUX PELIETOK U CBOMCTBA BewlecTB. [IpnurHbl MHOr000Opasust BEIECTB: U30MEPHs, TOMOJIOTHs, AJIJIOTPOIINS, U30TOIHS.

JeMoHcTpanuu. Mojen MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX U METAIMYECKUX KpUCTaJUTHuecKux perietok. Dddext Tunmans. Monenu
MOJIEKYJI H30MEPOB, TOMOJIOTOB.

Pacuernble 3axaun. Beruucnenne macchl (KOJaudecTBa BEHIECTBA, 00beMa) MPOJYKTA PEaKlUM, €CIH I €ro IMOJy4YeHHUs JaH PacTBOP C
ONPEACIIEHHON MaCCOBOU JIOJIEN MCXOJHOTO BEILIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUUECKUX peakliuii B HEOPraHUYECKOW U OpPTraHNYECKON XUMUHU.

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKkTOpoB. 3aKOH JACHCTBYIONIMX Macc. DHEprusi akTuBanuu. Karanus u kaTaiu3aTopsl.
OObpatumocTth peaknuii. Xumudeckoe paBHoBecue. CMellleHHE paBHOBECHsS MOA JAeiicTBheM pa3nuuHbiX ¢aktopoB. [Ipunnun Jlelllatense.
[Ipon3BoICTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JdemoHcTpauMu. 3aBUCUMOCTh CKOPOCTH PEAKIMM OT KOHIIEHTpAlUU M TeMIlepaTryphl. PasiioxkeHue nmepokcuaa BOAOpPOAA B MPUCYTCTBUU
katanuzaTopa. OnpeneneHue cpeibl pacTBOpa ¢ MOMOIIBIO YHUBEPCATBLHOTO HHIUKATOPA.

JladopaTopHblie onbIThl. [IpoBeneHne peakinii HOHHOTO 0OMEHa JIJIsl XapaKTEPUCTUKH CBOMCTB AJIEKTPOJIUTOB.

IIpakTuyeckas padora. BausHue pa3nudHbiXx (pakTOpoB Ha CKOPOCTh XUMUYECKOU PEAKITHH.

PacuetrHble 3aga4yu. Beruncienne Maccel (KOJIMYecTBa BEILECTBA, 00beMa) MPOJYKTa peakliu, €Clid U3BECTHA Macca MCXOJAHOIO BEIIeCTBa,
COJIEpKALLETO ONPEACICHHYIO TOJII0 IPUMECEH.
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Tema 4.PacTBopsbI (7 4acoB)

Hucnepcusie cucteMbl. McTuHHBIE pacTBOpbl. CriocoObl BhIpa)KEHUSI KOHILIEHTPAIMU PAacTBOPOB: MaccoBasi JI0Jil PAaCTBOPEHHOTO BEIIECTBA,
MoJisipHasi KoHueHTparus. Komnonaaeie pacTBopbl. 30114, TEH.

OnekTpoauTuueckas aucconuaius. CUibHbIe U cialble JIEKTPOIUThL. Kuciomuo-ocHogHble 83aumoodelicmsus ¢ pacmseopax. Cpena BOAHBIX
pacTBOPOB: KUCHasi, HEUTpalibHasl, enouHas. Monnoe npouszsedenue 600vi. Bonopoausiil mokasarens (PH) pactBopa.

T'uoponus opeanuueckux u HeOpP2aHUUeCcKuUx coeouHeHul.

IIpakTuyeckas padora. [IpurorosieHre pacTBopa ¢ 3aIaHHON MOJISIPHON KOHIICHTPAIHEH

Tema 5.9j1eKTpOXUMHYECKHE PeaKkunu(S 4acoB)

XUMHYECKUE UCTOYHUKH TOKA. Ps CTaHZapTHBIX 3JEKTPOIHBIX MOTEHIMATIOB.DJIEKTPOJIN3 PACTBOPOB U pacijiaBoB. [loHamue o KOppo3uu
memannog. Cnocodwl 3auumol 0m KOppo3UU.

Tema 6. MeTauibl (12 yacos)

[TonoxxeHne MeTayuIOB B MEPHUOJUYECKONW CHCTEME XUMHUYECKHX 3JeMeHTOB. OOiue CBOHCTBA METAIOB. DIEKTPOXUMHUYECKHU psij
HanpspkeHui MetayuioB. O01ue criocoObl MOIyYeHUs] METAJUIOB.

0O0630p METAIJIOB IIABHBIX MOATPYII (A-IrpyIi) NepHOIUYECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB.

O0630p MetayioB TNaBHBIX moarpymi (B-rpymim) nepuoaudeckoil CUCTEMbl XMMHYECKHX JJIEMEHTOB (Meb, LIMHK, MUMAH, XPOM, JHCeneso,
HUKeb, NIAMUHQ).

CruiaBbl METaJIOB.

Oxkcupl ¥ THIAPOKCH]IBI METAILIOB.

JemoncTpanuu. O3HakoMIIeHHE ¢ 00pa3llaMi METaUIOB U UX COCIWHEHUU. B3anmoelicTBrE MICIOYHBIX U MICJIOYHO3EMEIbHBIX METANIOB C
BOIOM. B3auMopeiicTBre Meau ¢ KUCTIOPOJIOM U cepoid. DeKTponu3 pacTBopa xiopuaa meau (11). OnbITel o KOPPO3UK METAIIIOB U 3alllUTE OT Hee.

JlaGopaTopHble onbIThl.B3anMoneiicTBie MHKA U Kelle3a ¢ pacTBOPAMH KHCIIOT M IIeJovYei. 3HAaKOMCTBO ¢ 00pa3laMu MEeTaJUIOB M MX
pyaamu (paboTa ¢ KOJUIEKIIUSAMHU ).

PacuerHble 3agaun.PacueTsl 0 XUMUYECKUM YPAaBHCHHSIM, CBS3aHHBIC C MAacCOBOM JOJICH BBIXOJIa MPOAYKTA PEAKIIUU OT TCOPCTHUYCCKHU
BO3MOYHOT'O

IIpakTnyeckas padora.Pemenne IkcnepuMeHTAIBHBIX 32/1a4 10 TeMe «MeTasLy.

Tema 7. Hemerasanl (10 yacoB)

O0630p cBoiicTB HemeTanioB. OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIE CBOWCTBA THUNUYHBIX HeMeTaioB. OKCHIB HEMETAIOB H
KHCIIOPOJIOCOIEpIKaIIHe KHCIOTH. BoIOpoTHbIE COSTMHEHNS HEMETAIIIIOB.

Jemoncrpanun.O6pa3iel HemetamuioB. OOpa3ilbl OKCHUI0B HEMETAIUIOB M KHCIOPOACOAepkKaIuX KUcIoT. ['openue cepsl, pocdopa, xemnesa,
Mar"uvsd B KHCJIOpPOJC.

JlabopaTopHble ombITHI. 3HAKOMCTBO C OOpa3laMd HEMETaNIOB M WX NPHUPOJHBIMH COEIUHEHUSMHU (paboTa C KOJUICKIUSMHU).
PacnoznaBanue xjopuaoB, cynbpaToB, KApOOHATOB.

['eHeTnyeckas CBSI3b HEOPTAHHMUECKUX M OPTaHUYECKHUX BEIIECTB.
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HpaKTH‘leCKaH pa60Ta.PemeHne IKCIMMEPUMEHTAJIBHBIX 3a/1a4 IO TEME «HemeTananbn».

Tema 8. Xumus " ku3Hb. (54.)

XHUMHS B MPOMBIIIIIEHHOCTH. [I[pUHIMIBI XUMHUYECKOTO MPOU3BOJACTBA. XUMHKO-TEXHOJIOTMYECKHUE MMPUHLHUIBI TPOMBIIUIEHHOTO MOJYyYEHUs
MetaiuioB. [IpousBoacTeo uyryHa. [Ipon3BoacTBO cTaiu.

XuMus B ObITy. XUMHUYECKasi IPOMBIIUICHHOCTh M OKpY Karomias cpesa.

HpaKTHKyM7 'l). Pemrenne OKCIICPUMCHTAJIBHBIX 3a4a4 I10 HeOpFaHquCKOﬁ XUMHHU; PCIICHUE DKCIICPUMCHTAJIBHBIX 3a1a4 I10 OpraHquCKOﬁ
XUMHUHU; PCHICHUC ITPAKTUYCCKUX PAaCUYCTHBIX 3a/1a4; IMOJIYyYCHHC, COGI/IpaHI/Ie " pacClio3HaBaHUEC ra30B.
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TEMATHYECKOE INTAHUPOBAHUE

No paznena u HanmenoBanue pa3zienioB u Tem YyeOnble KonTposibHbie IIpakTrueckas 4yacThb
TeM qachl paboThI 1a00paTOPHBIC OIBITHI MPaKTUYECKHE
paboThl

1. Baxuelime XUMUYECKUE TTOHATHS U 8 1 - -
3aKOHBI

2. CtpoeHue BeniecTBa 7 1 - -

3. XHUMHYECKUE PEaKIun 7 - 2

4. PactBopb! 7 - 1 1

S. DNEKTPOXUMHUYECKHE PeaKuu 3) 1

6. MeTtaibt 12 1 1 1

7. Hewmerannbl 10 1 2 -

8. XUMHS ¥ )KU3Hb 5 - - -

0. [IpakTukym,0060011eHIE 7 1 - 5)
Hroro: 68 6 6 8
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Kpurepun u HOpMBI OLIEHKHU 3HAHUH ¥ YMeHHU 00y4arouuxcs

KoHTposb pe3ynbTaToB 00yueHUs SIBJISETCS OAHON U3 BaKHEHIIMX KOMIIOHEHTOB IIporiecca 00yueHHus XUMHU. B nmpouecce 00y4eHus J0JIKHbI
OBITH YCTaHOBJICHBI YETKHE B3aMMOCBSI3H MEX/1y MOHATUAMH, (POpMUPYEMBbIMH Y ydamuxcs. IMEHHO TakuM 00pa3oM y HUX CO3JIaeTCsl ONpeieieHHas
cucrema 3HaHuil. Kaxias HOBas Tema paccMaTpuBaeTcs JIMIIb IOCIE TOrO, KaK YYWUTENb IPOBENET KOHTPOJIb OLEHUBAHUS YPOBHS YCBOEHMS
MOJYYEHHBIX 3HAHUHM ISl BOCIIPUATHS HOBOTO Marepuasia. BeIoMHeHNnE KakuxX-TuM00 YHpaKHEHUH MO HOBOHM TeMe CHOCOOCTBYeT 0Oojiee MOIHOMY,
OCO3HAaHHOMY YCBOEHHIO MaTepHaia, CO3/1aeT YCJI0BH Ul (POPMUPOBAHUS Y YUALIUXCS CUCTEMbl XUMUYECKUX TOHITUH, IOTHUECKH CBSI3aHHBIX APYT
C IPYrOM.

KoHTposib 3HaHUH ydamuxcsi JOJDKEH HPOBOJUTHCS YUYMTEIEM CUCTEMaTH4YecKU. Buabl KOHTpOJIE MOTYT OBbITh INPOIMCAaHbl B T'OJJOBOM
TEMAaTUYEeCKOM IUIAHUPOBAHUH, a TAKKE B IUIAHE M KOHCIIEKTE ypoka. OpUEHTUPOM JUIsl YUUTENS] XMMUHU JIOJDKHBI ObITh MMEIOILIHECS B MPOrpaMMax
pyOpuKu «JlocTHKEeHUE MPeIMETHBIX, METAIIPEIMETHBIX U INYHOCTHBIX PE3YJIbTATOBY.

Knaccudukaunu BUIOB KOHTPOJIS PE3VIBTATOB OOVUEHUS XUMUAU
1. Tlo mecty B yueOHOM IIpolecce

BBoaHbIH AKTyaiusanysi OHOPHBIX WM OCTAaTOYHEIX | IIpenBapuTenbHbIH KOHTPOJIL OCYIIECTBISIOT JUISl AUATHOCTUKH
KOHTPOJIb 3HaHHUH O TEME HMCXOJIHOT'O YPOBHSI 3HAHUH M YMEHHUH IIKOJIBHUKOB, [IOOTOMY IIPUMEHSIETCS B

HayaJic V‘-IG6HOF0 roaa, n1€pca M3y4€HUEM HOBOT'O pa3acjia Uik TEMBbI

Tex 15074 KoHTponb ycBOSHHS W€6HOFO matepuaia | [IpoBoauTCcs ydnTeaeM Ha OPOTSHKEHUH BCETO VLIC6HOFO 3aHATHA C IICIBIO
KOHTPOJIb B XOJ1€ ITO3HABATCJIBbHOI'O ITPOIIECCa OTCJIC)KMBAHMUS KAY€CTBA YCBOCHMS XMMHUYCCKUX 3HAHUM M YMCHUH,

PACCMOTPCHHEBIX HA YPOKE

TemaTnueckuii Hrorosas nmposepka 1o reMe yaeOHoro IIpoBoauTcs 1ocae u3ydeHus KaKkoro-1moo KPyIIHOro pasjiena Kypca, KaKk OpaBuiIo,
KOHTPOJIb Marepuaina B KOHIIE YETBEPTH, HOJIYTOOAUS, TDUMECTPA, VIeOHOTO roia
HTorossiit By KOHTpOJIA YCBOEHUS IIpoBoauTcs B hopMe UTOTOBON KOHTPOJIBbHONU PaOOTHI/KOHTPOIBHOI'O TECTA WIIH B
KOHTPOJIb yueOHOro Marepuaa 3a BECh KypC dbopme 'MA i EI'D

00yueHus

1. ITo dopMe npoBeAEHUS.
¢ THIMBUIVAIILHEIN.
» OpoHTaIBbHBIA (MACCOBBI).
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2. Ilo cnocoOy opraHu3aliuu.
* YCTHBIN.
* [TncEMEHHBIH.
*[IpakTHYCCKHIA.

OueHuBaHue yCTHOTO OTBETa

NHauBuAya bHBIIE KOHTPOJIb PE3yIbTAaTOB MOXKET MPOBOJUTHCS HA YPOKE Kak B (GopMe KPaTKOro ompoca ¢ Mecrta (ppoHTaIbHas
KOHTpoOJiupytomas Oecena), Tak U B BUJIC 00CTOSITEJIbLHOI NMPOBEPKH 3HAHUI M YMEHH#l y J0CKHM. DTOT BUJ onpoca (MHIAUBUIYATbHBIA) MOXKHO
MPOBOJIUTh HA dTanax akTyajdu3allud 3HAHUHM, U3YUYCHHUs HOBOTO MaTepuasa, 3aKpeIryICHUS W COBEPILICHCTBOBAHUSA 3HAHUN M MPOBEPKH YCBOCHUS
HOBOTO Martepuana. Bompochl yuuTens Ijisi KpaTKoro Ompoca JOKHBI ObITh JIAKOHUYHBI, CPOPMYIHPOBAHBI B MOHSATHBIX YYEHUKY TEpPMUHAX U
TpeboBaTh KpaTKOro oreera. [[j1si SKOHOMHHM BpEMEHH MOXKHO HCIOJIb30BaTh KAPTOUKH C BOIPOCAMH, HAa KOTOPHIE YUEHUKH TOTOBATCS OTBETUTH Yy
JOCKH.

Bo Bpemst orBera yuamierocs s JOCTHMIXKEHHUS YCTOMYMBOTO BHHUMAHHMS Kjacca IOJE3HO MPEIyCMOTPETh MOCIEAYIOIIee 3a OTBETOM
PELeH3UPOBAHKE CO CTOPOHBI IPYTHX yUaIlIUXCsl, UCIIPABIECHHUE JOMYIIEHHBIX OUIHMOOK, IOTIOIHEHHUE.

[Tpu mpoBeneHUM Oompoca JTOMYCKAaeTCsl 3ajaBaTh ydalleMyCsi HaBOJSIIME BOIPOCHI JUISI TOTO, YTOOBI MTOMOYb €My CHOPMYIHUPOBATH CBOU
MbIcTU. MoryT ObITh U JIOTIOJHUTENbHBIE BOMPOCHI, €CIIM OHU HEOOXOJUMBI JJI MPEACTOSIIEro U3y4yeHUs] HOBOro maTtepuaia. Bo Bpems ycTHOro
OTBETAa YYaIEroCs YYUTEIbh UMEET BO3MOXKHOCTH 3aJaTh JOMOJHUTEIBHBIM BOMPOC AMATHOCTHYECKOTO XapakTepa, KOTOPBIM MOMOXKET BBISBHUTH
COCTOSIHME 3HAHUW U YMEHHI OTBEYAIOLIETO.

[TpoBeneHre YCTHOTO WHIWBHUIYATHHOTO KOHTPOJISA TPEeOyeT OT yUuTeNs COOpaHHOCTH M BHHMAHHUA, TaK Kak HeoOxomumo 3a 5-10 muHyT
BBISIBUTH 3HaHUS y4alluXcs B KJlacce.

VYuutenb 00513aH TPOKOMMEHTUPOBATH OTBET YUEHHKA, YKa3aB Ha OITMOKU M OTMETUB yIauyHbIe CTOPOHBI. JIF000M OTBET H0HKEH OBITh 3aMEUeH
y4uTENeM U OObEKTUBHO UM OIleHeH. HeoOs13aTenbHO CTaBUTh OTMETKY 33 KaXKIbIH HETIOJHBIN OTBEeT. Ecliu ydeHUK HEOTHOKPATHO JTOTIOTHSI OTBETHI
JIPYTUX OJHOKJIACCHUKOB, TO MOYHO MOCTaBUTh €MY OOIIYI0 OTMETKY 3a YPOK.

OtrmeTka «5»:

- JIaH MOJHBIN U NPaBUJIBHBIN OTBET HA OCHOBAHUU M3YUYEHHBIX TEOPUH,
- MaTrepHuall U3JI0KEH B OMPENEIEHHON JIOTHYECKOM MOCIEA0BATEIbHOCTH, TUTEPATYPHBIM S3BIKOM,
OTBET CaMOCTOSITEIbHBIN
BO3MO’KHA OJTHA HECYIIIECTBEHHAS OIINOKA.
OTmerka «4»:
- JIaH MOJHBIA U MPaBUJIbHBIA OTBET HA OCHOBAHUM M3YyYEHHBIX TEOPUH,
- Marepuall U3JI0KEH B ONPEIeTICHHON MTOCIIeIOBATEIFHOCTH,
- OTBET CaMOCTOSITEJIbHBIN
- JIOMYIICHBI 2-3 HECYIIECTBEHHBIE ONTUOKH, UCTIPABIIEHHBIC 110 TPEOOBAHUIO YUUTEIS, HII JaH HETIOTHBIA U HEYETKHUI OTBET.
OtrmeTka «3»:
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- JIaH TIOJIHBIA OTBET, HO IIPY 3TOM JOMYIIEHA CYIIECTBEHHAs OIMOKA WIIM OTBET HETOJIHBIN, ITOCTPOEH HECBSI3HO.

OtMmeTrka «2»:

- OTBET OOHAPY)KMBAET HEIOHUMAHUE OCHOBHOTO COZIEpP)KaHMsI yueOHOTo MaTepuania,

- JOIYIIEHbI CYyIIECTBEHHbIE OIIMOKH, KOTOPBIE YUalH1iicsd HE MOYKET UCIIPAaBUTh IIPU HABOJAIIMX BOIPOCAX YUUTEIIS.

OtMmeTtka «1»:

- OTCYTCTBHE OTBETA.

@poHTaIbHAA KOHTPOJMpYIOUas Oecela OoOBIYHO JOCTATOYHO KpaTKOBpeMeHHA. Bompochl, Kak W BO BCAKOHM Ipyroil Gecerne, TpeOyroT
KpaTKOIo OTBETa, [I03TOMY 3a OJMH TAKOH OTBET YYEHHUKY CTaBUTh OLICHKY Helb3sl. HyXKHO 3apaHee HaMEeTUTh TeX YUEHUKOB, OTBET KOTOPBIX BO BpeMsI
Oece/bl XOTAT OLIEHUTD, U 337aBaTh UM IIE€JICHANPABICHHO 3aIlNIaHMPOBaHHbBIE [T Oecenbl Bonmpockl. OIHAKO HE CIEAYeT 337aBaTh MOAPST BOIPOCH
OJTHOMY U TOMY k€ y4eHUKy. PaboTaTh moimkeH Bech kiacc. @poHTabHas Oecela MOXKET COUETaThCsl C YCTHBIM YYeTOM 3HAHUHM, KOrja HECKOJIbKO
YUaIIUXCS TOTOBATCS K OTBETY Y HOCKH. CIIOXKHOCTD pabOThI 3aKIIFOYAETCSI B TOM, YTOOBI HE YITYCKaTh U3 IMOJISl 3pEHUS KJIacC, y4acTBYIOIIUI B Oecere,
Y YYaIlUXCsl, OTBEYAIOLIUX Y IOCKH.

3a4yer - 3TO METOJ| YCTHOTO KOHTPOJIS, KOTJIa YYCHHKaM MPEJIOCTaBIIETCS BO3MOXKHOCTh OOJiee JTUTENBHO M OOCTOSTENbHO OTBETHTH Ha
Bonpoc. OObIYHO 3a4eT Ha3HAYaeTCsl BO BHEYPOUHOE BpeMs; KJIacC IMPHU ITOM pa3/eisieTcsl Ha JBE WM TPH I'PYIIIbI, KOTOPbIE IPUXOAAT Ha 3a4eT 110
ouepenu B pazHoe Bpems. O MPOBEICHUU 3a4eTa YUUTeNlb COOOIIaeT 3apaHee, YToObl yJaluecss MOTIM K HEMY MOJATOTOBUTHCA. J{JIsl MOATOTOBKU K
3a4eTy Y4YMTelb COCTaBJsIET BOIPOCHI, a TAK)Ke IPUMEpHbIE 33Jaud, PEKOMEHIYET JINTepaTrypy, MpeIBapUTEIbHO MPOBEPUB, UMEETCS JM OHA B
MIKOJIbHOM OmbmoTeke. CpoKM MPOBENEHHS 3a4eTa JODKHBI OBITh M3BECTHBI 3aMECTHTENIO JUPEKTOpa M0 Y4eOHO-BOCHHUTATEIFHON paboTe, YTOOBI
MO’KHO OBUIO PEryIHPOBaTh HAIPY3Ky YUALIUXCS.

Knaccuueckuii 3a4uet nmpeycMaTpuBaeT BbISIBICHUE YPOBHSI 3HAHWN, YMEHUI M HaBBIKOB Y4allluXcs BO BpeMs Oecelibl yueHuka ¢ yuurenem. OH
JlaeT MOJIHOE U TOYHOE IPeJICTaBIeHne 00 ypoBHE 00YUEHHOCTH KaXKIO0ro YUeHHKA, OJJHAKO OTHUMAET MHOT'O BPEMEHH, UTO BEAET K Meperpy>KeHHOCTH
KaK Y4UTeNsl, TaK U YUCHHKA.

OnenuBanne NUCbMEHHOH PadoOTHI

[TucemeHHbIE pabOThI MOIPA3AEISAIOT Ha TEKYIIHE (IPOBEPOUYHbBIE) U UTOTOBbIE (KOHTPOJIbHBIE) PaOOTHI; IO BPEMEHH OHU MOT'YT 3aHUMAaTh BECh
YPOK WJIU €70 YacTb.

K meronaM nmuceMeHHON MPOBEPKHU PE3yIbTaTOB 00yYEHHUS] OTHOCSTCS MMCbMEHHAsi KOHTPOJIbHAas padoTa Ha 45 MUH, IPOBEPOUYHbIE pabOTHI Ha
10-15 muH (HampuMmep, pelIeHHWEe pacyeTHBIX 3ajady), MUCbMEHHBIE JIOMAIlHWE 33JaHus, MUCBMEHHBIH y4YeT 3HAHUH OTAENbHBIX YYalIUXCs I10
KapTOyKaM, XUMUUECKHE AUKTAHTHI, 3aJJaHHsI TECTOBOT'O THUIIA U T.II.

[ToaroroBka yuamuxcs K KOHTPOJIBHOM paboTe yallle BCEro OCYyILECTBIsETCs Ha 0000maronmx ypokax. O MpoBeeHUH KOHTPOJIbHONU paboThI
yuUaluxcs IpeaynpekaatoT 3apaHee, YTOObl OHU MOTJIA TOJTOTOBUTHCS.

ConeprxaHue KOHTPOJIBHOM pabOThl OXBAaThIBAET BeCh HaubOoJIee BaXKHBIM MaTepuan KOHTPOJIMpPyeMoil TeMbl. B Takoil 60JbI10i1 KOHTPOIBHOM
paboTe 3a1aHus JOHKHBI ObITh €IUHBIMU IS YYAIIUXCS BCEX YpPOBHEH pa3BUTHS. B KOHTPOJIbHYIO paboTy peKOMEHIyeTCsl BKIIIOUaTh pa3HOOOpa3HbIe
3aaHus: 0000IIatoIe BOIPOCHI, KAUECTBEHHBIE U PACUETHBIE XUMUYECKUE 3aa4H, LIENOYKH MPEeBpalleHuil, TECTOBbIE, IpaduecKe 3alaHus U T.JI.
HeoOxoaumo ucnonb3oBath HauOoOJbIIEe YHUCIO BapuaHTOB. TeTpaau A KOHTPOJBbHBIX PaOOT SBJISIOTCS JTOKYMEHTOM, KOTOPBIH MOXET OBbITh
MPOBEpEH aJIMHHUCTpAIMEN IIKOJbI M HMHCIEKTOPOM OTAeNla 00pa3oBaHUs, MOATOMY TETpaadl JUIsl KOHTPOJBHBIX PabOT JOJDKHBI XPAHUTHCS B
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XUMHYECKOM KaOWHETe B TEYCHUN y4eOHOTO roja.

Yuurteno MHOTAA JOBOJIBHO TPYJHO OMNPEAEIUTh CTENEHb CIIOKHOCTH IMOAO0OpaHHBIX 3aJaHUN. METOAUCThI COBETYIOT BOCIOJIB30BATHCS
creayromuM npueMoM. Heo0Xxo1nmMo caMoMy BBITIOJIHUTB 3Ty paboTy, a U3pAacX0J0BAaHHOE BPEMsI JJIsl YYCHUKOB 8-9-X KIIacCOB HAJ0 YBEJIUYHUTH B 5
pas, a s cTaplIux KiaccoB - B 3 pa3a. MOXKHO B X0/ie MpeABAPUTENILHON CaMOCTOSITETbHON pabOThl MPEIOKUTh HECKOIBKO THUIIMYHBIX 3aJJaHUI U
MIPOAHATIU3UPOBATH CTEIICHb UX BHITIOJHEHUSI.

[Ipu oleHHBaHMU OTBETa Y4YalIerocss HEOOXOIUMO YUYUTHIBAaTh KayecTBO BBINNOJIHEHUS paboThl 1o 3agaHusM. KouTposbHas pabora
OLIEHUBAETCS B LIEJIOM.

Ormerka «5»:

*  JIaH NOJIHBIA OTBET HA OCHOBE M3YYEHHBIX TCOPUI, BO3MOXKHA HECYIIIECTBCHHAS OIINOKA.

Ormerka «4»:

® JIONyCTHMa HEKOTOPasi HETIOJIHOTA OTBETA, MOXKET ObITh HE 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK.

Ormerka «3»:

* paboTa BBINOJHEHA HEMOIHO (HO HE MEHEEe YeM Ha TPETh), UMEIOTCS He 00Jiee OJTHOM CYIECTBEHHOW OMHMOKHU U 2-3 HECYIIeCTBEHHBIE.

Ormerka «2»:

*  paboTa BBIOJIHEHA MCHBIIIE YeM Ha TPETh,

*  HUMeeTcs HECKOJBKO CYIIECTBEHHBIX OIMIMOOK.

OtrMmetka «1»:

* paboTa HE BBIIOJIHEHA.

Bo3moskHa ciemytoias cucteMa OlleHUBaHUS KOHTPOJIBHON PabOThI MO MATHOATUIBHON CUCTEME:

IIPU BBINOJIHEHUH y4eHUKOM OT 96 10 100% paloThl cTaBUTH OLIEHKY «5»; 0T 76 10 95% paboTsl - «4»; ot 50 10 75% - «3»; ot 20 no 50% -
«2». Ilpy mOTHOM OTCYTCTBUU IIPABUIBHBIX OTBETOB WJIM BHIMOJIHEHUHU pabOThI MeHee ueM Ha 20% cTaBUTCS OmeHKa «1».

[Ipu olieHKe BBIMOJHEHHS MTUChbMEHHONW KOHTPOJIBHOM pabOThl HEOOXOUMO YUUTHIBATH TPEOOBAaHUS €UHOTO OphorpaduuecKoro pexuma.

Bce paboTsl 0053aTeNbHO JOKHBI OBITH TPOBEPEHBI K CIEAYIOLIEMY YPOKY, IIPU 3TOM YYUTEINb JIOMKEH COONIOIaTh MOIHYI0 00BEKTUBHOCTS.
OO0s3aTeneH aHaMW3 Pe3yJbTaTOB MUCHMEHHON paboThl M paboTa HaJ TUMUYHBIMH omMOKkamu. OOBSBIEHUE OIEHOK M aHalu3 paboT TpeOyroT OT
YUUTENSE COOTBETCTBYIOILIETO MEAArOrM4eCKOro TakTa.

OrneHnBaHKe TECTOBBIX paboT

TecTbl, cocrosiye W3 MATH BOIMPOCOB MOXKHO HCIONB30BaTh MOCHE M3y4eHUs Kaxaoro marepuana (ypoka). Tect m3 10—15 Bompocos
UCHOb3yeTes 11 nepuoandeckoro KoHTposis. Tect u3 20—30 BorpocoB HEOOXOIMMO UCIIOIB30BaTh JIsl HTOTOBOI'O KOHTPOJIS.

[Tpu oneHMBaHUU UCTIONB3YETCA CIAEAYIONIAs IIKaa: ISl TECTa U3 MSATH BOIPOCOB * HET OIMOOK — OLIEHKA «5»; * OfHA OMMOKA - OLIEHKA «4y;
* IB€ OMMOKHN — OIEHKA «3»; * TpU OMUOKHA — OIEHKA «2».

Ecnu onenka BeicTaBisieTcs B opMe 3a4eT/He3aueT, TO 3a4eT CTaBUTCS MpH BhimonHeHnn 70% 3amanuii. Takas ¢opma OleHKH UCTIONB3YeTcs,
€CJI TECT COJNEPKHUT YIMPaXHEHUS Ha pacro3HaBaHWE. Ecim TecT omeHWBaeTcs Mo MATHOAUTBHOW CHCTEME, TO CTaHJIAPTHBIC KPUTEPUH OIEHOK
takoBEI: 91-100% - orenka «5»; 81-90% - ouenka «4»; 80-70% - onenka «3»; Huxe 70% - OLIeHKa «2».
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OueHka ymeHuUil peliaTb pacuyeTHbIe 32124
OTMmeTKa «5»:

. B JIOTHYECKOM PACCYKACHUUU PEIICHUH HET OINOOK,

OTtMmeTKa «4»:

. B JIOTHYECKOM PACCYKJICHUU U PEIICHUU HET CYIIECTBEHHBIX OIINOOK,
. JIOIYIIIEHO He 60Jiee ABYX HECYIIECTBEHHBIX OMIMOOK

Otmerka «3»:

. B JIOTHYECKOM PACCYKJICHUHU HET CYIIECTBEHHBIX OINOOK.

. JIOITyCKaeTcs CyIIECTBEHHAs OIIMOKA B MATEMaTHUECKUX pacueTax.
OTmeTKa «2»:

. MMEIOTCS CYIIECTBEHHBIE OIIMOKHU B IOTHYECKOM PACCYXICHUU U PEIICHUU.
Otmerka «1»:

. OTCYTCTBHE OTBETA Ha 33aJ]aHHeE.

Ouenka IKCIepUMEHTAJBHBIX YMeHHUIi (B Mpoiecce BbINOJIHEHUS MPAKTHYECKUX PA0OT M0 MHCTPYKIIUM)
[IpakTrueckue pabOTHl MO XWMHUU BBIMOJIHSAIOTCA B TETPAAsIX MJIs MPAKTHYECKUX paboT. Ilpu olleHMBaHWM OTYETa IO BBIMOTHCHHIO
MPAKTUYECKOM paboThl 0c000€ BHUMAHUE YIEISAETCS KaUeCTBY U IMOJTHOTE CAMOCTOSATEILHBIX BHIBOJIOB YUCHHUKA.
KonndecTBo nmpakTHYECKUX pabOT OMPEIEICHO B IPOrpamMmme.
B teuenue yuebHOro rosma TeTpaau A MPaKTUYECKUX pabOT XPAHUTCS B IIKOJIE.
OtmeTka «5»:

. OKCNEpUMEHT BBINOJIHEH NOJHOCTHIO. Clienanbl MpaBUIbHbIE HAOMIOAEHNS U BBIBOBI,
. HKCIEPUMEHT OCYILECTBIIEH 110 IUIaHY, C YYETOM TEXHUKU 0€30MacHOCTH U MpaBUJl pabOTHI C BEIIECTBAMU M TPUOOpaMH,
. MPOSIBJICHBl OPraHU3al[MOHHO-TPYAOBbIE YMEHMs (IOJAEepKUBAETCSA YUCTOTA paboyero MecTa, MOpsSAOK Ha CTOJE, SKOHOMHO
UCTIOJIB3YIOTCS PEAKTUBBI).
. JlomnyieHsl He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK MPH 0(OPMIIEHUN paOOTHI.

OT1meTKa «4»:

* paboTa BBHITIOJHEHA, CJCNIaHbI MPaBUJILHBIC HAOIIOEHUS W BBIBOJIBI: SKCIIEPUMEHT BBIIIOJIHEH HETOJIHO WJIM HAOJIOIar0TCs

HECYIIECTBEHHBIE OMMUOKU B paboTe C BEIIECTBAMH U PUOOpPaMH.
Ormerka «3»:

*  OTBET HEMOJHBINA, padoTa BHIMOIHEHA MPABWILHO HE MEHEe, YeM HAIOJIOBUHY, JOIYIIEHA CYIIECTBEHHAs OmMOKa (B X01e
SKCIIEpUMEHTa, B O00BsicCHEeHWH, B odopmieHnn padoTel, Mo Th mpu pabore c BemecTBaMu W MpUOOpaMu), KOTOPYIO
yUalIuiicst UCIIPaBIseT 1Mo TpeboBaHuto yuntens. Jlomyckaercs ohopmieHne paboThl 0e3 3aMuch YpaBHEHUN peakIii.

*  DKCHEpUMEHT MOJHOCTHIO BBITIOJHEH B COOTBETCTBUM C MHCTPYKIMSIMHU U TIPaBUJIAMHU TEXHUKH 0€30MacCHOCTH, HO paboTa He
odopmIeHa.
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OT1meTrKka «2»:
* BEHINOIHEHO MEHEE TIOJIOBHHBI paOOTHI;
* JIONYIIEHBI JBE WK 0oJiee CyIIeCTBEHHBIE OIIMOKM B XOJ€ SKCIEPUMEHTA, B 00bsACHEHHH, B odopMieHun padboTsl, o Th
pu paboTe ¢ BEMeCTBAMU 1 MPHOOpaMu ), KOTOPBIC YJAIIUHCS HE MOYKET UCIIPABUTH.
Ormerka «1»:
* paboTa He BBINOJIHEHA,
* TI0JTHO€ OTCYTCTBHE DKCIIEPUMEHTAILHBIX YMEHHIHA.
OTtpaboTka MPaKTHYECKUX paboOT HE MPEIyCMATPUBACTCS MPH OTCYTCTBUM YYAIIETOCs Ha MPAKTUYECKOH padoTe, mpH BHITIOJTHCHUN
yKa3aHHBIX pa0bOT Ha OTMETKH «1» U «2».
B UWCKIIOYMTENBHBIX CIOydasX I[P OTCYTCTBUM YYalIeToCs 1O YBAXKHTEIBHBIM IPUYMHAM YYUTEIIb MOXKET IPEIOCTABHTH
BO3MO>KHOCTb BBITIOJTHUTDH MTPAKTHUECKYIO padoTy.
OuneHka yMeHUIl pemiaTh IKCIEPUMEHTATbHbIE 312491
[Tpu o1ieHKe STOTO YMEHHUS CIEeAyeT YIYUTHIBATh HAOIIOACHUS YUUTENS U MIPEIbIBISEMbIE YUAIIUMCS Pe3yJIbTaThl BBITIOIHEHHUS OIBITOB.
OTMeTKa «5»:
*  [Inan pemienus 3aauu cOCTaBIlIEH MPABUIIBHO,
*  OCYHICCTBIICH IMOAOOP XUMUYICCKIX PEAKTUBOB U 00OPYIOBAHUSA,
*  OKCIIEPUMEHT BBINOJHEH MOJHOCTBIO,
*  JIaHO TOJIHOE OOBSICHCHHE U CJICIAHBI BHIBOJIBI.
OT1merka «4»:
®  TUIAH PEIICHUS COCTABIICH MPABUIIBHO,
o OCYIIIECTBJICH MOI00P XUMHUYECKUX PEAKTUBOB H 000PYIOBaHUS,
®  DKCIEPUMEHT BBIMOJIHEH MOJHOCTHIO,
e  jomyiieHo He OoJiee ABYX HECYIIECTBEHHBIX OIMOOK (B OOBSICHEHUHU U BBIBOJIAX).
OT1mertka «3»:
®  TUIAH PEIICHUS COCTABIICH MPABUIIBHO,
OCYIIIECTBJICH MOI00p XUMUYECKHX PEaKTUBOB M 000PYIOBaHUS,
IKCIIEPUMEHT BBIMTOJIHEH HE MEHEE, YeM HAIIOJIOBHHY,IOMYIIICHA CYIIECTBCHHAS OITMOKA B OOBSICHEHUH U BBIBOJIAX,
SKCIIEPUMEHT BBITOJIHEH ITOJTHOCTHIO, OTYET HE COCTABIICH

00BSICHEHUH Y BBIBOJAX.
OTMeTKa «2»:

AONYIICHBI HAPYHMICHUA TCXHUKU 6630HaCHOCTI/I, OKCHICPUMCHT BBIIIOJHCH ITOJIHOCTBIO, CACIaHbI HCCYHICCTBCHHBIC OmMOKH B

L4 AOIYIICHBI ABC U OoJree OMIMOKHU (B IJIaHC pCIICHUS, B H0n6ope XUMHUYCCKUX, PCAKTUBOB U 060py,Z[OBaHI/IH, B O0BSICHEHHH U BBIBOI[aX).
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° JIOTYIIIEHBI HAPYIICHUSI TEXHUKU 0€3011aCHOCTH
OtMmerka «1»:

e  3ajaya He pelleHa.

. HE MIPUCTYIUI K paboTe
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HEPEYEHDb HIU®POBBIX OBPA30BATEJIBHBIX PECYPCOB U WEB-CAMTOB UHTEPHET.
[IIupoxuii BEIOOP AIMEKTPOHHBIX MOCOOMI MPEICTABIIEH B €MHON KOJUIEKIIMK [U(PPOBBIX 00pa30BaTeIbHBIX PECypcoB: http://school-collection.edu.rul.
[Tepeuenb Web-caiiToB, peKOMEHyeMbIX ISl HCIIOIb30BAHUS B pa0OTE YUUTECIAMU XUMHUH:

No Ha3Banue caiita niam cratbu Coneprxanue Anpec (URL)

n/n

1. Kypuan «Xumust: METOIUKA ConeprxkaHre HOMEPOB U aHHOTAIIMK cTaTel xkypHana | http//www.chem.msu.su/rus/school/
MIPETOJaBaHMS B IIIKOJIC) chemistry_meth/welcome.html

2. [IkosbHBIE YIECOHUKH TIO Cepust HIKOJBHBIX yU4COHUKOB 110 XUMHUH aBTOpckoro | http://www.chem.msu.su/rus/school/
xumun u1st 8-11 kimaccoB KoJuiekTuBa xuMpaxa MI'Y noxg obmieit penakimeit
0011e00pazoBaTeIbHON akagemuka PAH B.B.JIynuna. [Iporpammel Kyp- cOB.
IIIKOJTBI IToypo4HO€ TUIAaHUPOBAHKE. DICKTPOHHBIE TEKCTHI.

3. Alhimik [Tonesubie coBeThl, 3 (HEKTHBIE ONMBITHI, XUMUYeckue | http://eqworld.ipmnet.ru/indexr.htm

HOBOCTH, BHpTyaHBHBIﬁ PEICTUTOP, KOHCYJIbTAllUH,
HCTOPpUS XUMHUU

4. C - BOOKS Jlutepatypa no xumuu http://c-books.narod/ru
5. ATOMBI B KpHCTaJIaX Y4eOHOe MocoOre eKaTepUHOYPICKUX YUEHBIX http://virlib.eunnet.net/win/metod_materials/wm9/
A.C.Mocksuna u 0./ .IlanoBa
6. Mup xumun CripaBoyHasi ”HGOpMaLUs, HOBOCTH HayKH http://www.chem.km.ru/
7. OnopHble KOHCIEKTHI 110 [ToypouHble KOHCIIEKTHI JJIs IIKOJIBHUKOB 8-11-x http://khimia.hl.ru/
XUMHAU KJIACCOB
8. OnBITHI O HEOPTAHUYECKOM Onucanue peakiuit, pororpaduu, cipaBouHas http://shnic.narod.ru/
XUMHUU uH(popManus
9. OTKpBITBIA KOJIJIEIK: XUMUS YueOHUK M0 XUMHH, TabauIa MenaeaeeBa ¢ http://www.chemistry.ru

MOAPOOHON XapaKTEPUCTHUKOMN IJIEMEHTOB,
WHTEPAKTHUBHBIC MOJICIIH, HOBOCTH, XPECTOMATHS,
HMHTepHEeT-pecypChl 10 XUMHUH, TECTHI

10 [TepBoHaUaNbHBIE XUMHYECKUE | 3aaHUs U OTBITHI HA YPOKAaX XMMHUH B 8-M KIlacce. http://www-windows-1251.edu.yar.ru
TIOHSITHSI Crpannna cepsepa SIpociaBckoro 006JacTHO-TO
I[EHTpA AUCTAHIIMOHHOTO O0YUCHHUS IIKOJILHUKOB
11. [IIkonpHAS XUMUSA — CripaBOYHUK U yUeOHHK 110 XUMHH. [ TaBHAs http://www.schoolchemistry.by.ru
CIIPABOYHUK 110 XUMHU H 0COOEHHOCTh — XMMKAIIBKYIISTOP, KOTOPBIi yIIpoIaeT
AKTHBHAS TIOMOIIb YICHUKY pelieHne 33124 10 XUMUH
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http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/

WM CTYJICHTY

12. Poccuiickuit Kouekmust SKCrepuMeHTOB 110 XUMUH http://experiment.edu.ru/catalog.asp?
00pasoBaTesbHBIN TOpTa ob_nol12619
13. Kypc opranmueckoir xumuu | IloctanoBka ombiToB. Kiaccel opraHmdeckux http://formulad4.narod.ru
3a 10-i kiacc. COCTMHEHUH, TecTUpOoBaHue. buorpadpun
3HAMEHHTBIX YUYCHBIX.
14. Opranunueckas XUMHSL. DJIEKTPOHHBIA YYEOHUK Ul CPETHEW IIKOJIBI. http://cnit.ssau.ru/organics/
15. XuMust Ui BCEX. DJIEKTPOHHBIA CIPAaBOYHHMK 3a IOJHBIH KypC http://www.informika.ru/text/database/chemy/STA
xuMHuH. [IporpaMmbl 10 XUMHHU, TECTHI. RT.html
16. Xumust. O0pa3oBaTeIbHbIHI DKCIEepUMEHTAIILHBIA YYEOHHK 1O OOIIed u http://hemi.wallst.ru/

CalT Ui IIKOJBbHUKOB

Heopranuyeckoil xumuu g 8-11-x kiaccos,
NpeHAa3HAYCHHbIN Kak JJs HadajlbHOro OOyueHus,
TaKk U JUIs MOATOTOBKM K JK3aMEHaM B BY3.
XUMHUYECKUE CIOBapH, OJMMIIHAIBI 110 XMMHUHU.

™=

[TonHbIif IepedYeHb NEKTPOHHBIX 00pa3oBaTenbHbIX H3gaHui MoxHO HalTu B mocobun « MHTEPHET — yuurtento: Xumus» A.J.Ilymkapés u
np. Yensiounck, «B3risny, 2006r.

CIIMCOK JIMTEPATYPbI

Pymsutuc I'.E., ®enpaman @.I"., Xumus. OcHoBsl o6mieit xumuu. 11 kmacc. — M.: IIpocsemenue, 2016
I'apa H.H. Xumus. [Tporpammsl o61ieo0pazoBaTenbHbIx yupexaenuil. — M.: IIpocsemienue, 2010
Bbpetirep JI.M., baxxenosa A.E., Xumus 8-11 knaccel. PazBepHyToe Temarnueckoe miianupoBanue mo yaeonukam Pymgsurtuca I'.E., ®enpamana

@.I'., Bonrorpan, Yuurens, 2009

Xomuenko WU.I".COopHUK 3a/1a4 U yIpaXHEHHUH 110 XUMHUU.
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