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IosicHUTENLHAA 3aNNCKA.

Ilosacnumenvnasa 3anucka - CTPYKTYPHBIH 3J€MEHT paboueil mporpaMMmbl PacKpbIBAET
001y KOHIICTIIIHIO pabovel mporpaMMbl 10 Y4EOHOMY TPEAMETY, KypCy, TUCIUTLINHE (MOIYIIIO).
B Heil KOHKpeTU3UpyIOTCsl O0IIMe MEeNd OCHOBHOTO OOIIEro oOpa3oBaHMS C YUETOM Creuu(UuKu
yueOHOro  mpeaMmeTa, Kypca, AMCUMILIMHBI (Monayns) B JaHHOM kiacce. Jlns  ymoOcTBa
WCTOJIBb30BAaHUS, AJICKTPOHHBIN BapuaHT paboyeld mporpamMmbl CHAOXKEH TUNEPCCHUIKAMH U3
Copep:xanust Ha pa3zielibl U U3 3aroJIOBKOB paszzenos Ha CojeprxaHue.

" Ilpoepamma yuebnoco npeomema cpedHell 00WeEo0OPA306AMENbHOU  WIKOIbI —
HOPMAMUBHLIL  OOKYMEHM, OYepUUBAOWUli Kpye OCHOBHLIX 3HAHUL, YMEHUU U HABLIKOS,
NOONEHCAUUX YCBOCHUIO YUAWUMUCS NO KAAHCOOMY OMOENbHO 835IMOMY YUeOHOMY npeomen).

Omom 0okymenm onpeoensiem 0OWYIO HAVYHYIO U OYXOBHO-YEHHOCMHYIO HANPABGIEHHOCb
npenooasanust npeomemad, OYeHKy meoputl, codovimutl, ¢pakmos. B npoecpamme obycrosnena
CMPYKMYpa pacnoioONCeHUsi Y4eOHo20 Mamepuana no 200am O0O0yYeHUs: U GHYMPU KaHCO020
WIKOJIbHO20 Kllacca.

Yuebnuvle npoepammer Obl8arom munogeiMu, 6apUAMUSHbLIMU, PAOOYUMU, ABMOPCKUMU. ...

Pabouaa npocpamma paspabameisaemcs yuumenamu u NpeoOMemHbIMU YUKILOBLIMU
KOMUCCUAMU U Oompax)caem HAYUOHANbHO-PESUOHAIbHYIO CReyUuuKy CcoO0epicanusi u mo, umo
onpeoeneHo WKOIbHbIM KOMNOHEHMOM, 8NJ10Mb 00 Y4EMA 603MONCHOCMEN WKOJIbL U YYAUUXCAL.

Asmopckue npozpammvl, COXpAaHss OCHO8bI 0A308020 20CYO0APCMEEHHO20 CMAHOAPMA 6
dannou obaracmu, cooepicam nooxoobl K omobopy mamepuaind, e20 CMpYKmype U U3N0HCEHUIO 8
coomeemcmauuy ¢ npedCcmagieHusMuU eé asmopos. ...

Cooeporcanue 00pazosanus Kak cucmema Moxcem umems pAa3IudHylo CMpyKmypy
usnoxcenuss. Haubonee pacnpocmpanénuvivu 6 Hacmosujee 6pems AGIAIOMCA  JTUHENHAs,
KOHYEeHMpUuyecKkas, CNUPAIbHas u cmeulennas cmpykmypuol usnodcenus. ..." (Komxacnuposa, 2010)

HopmaTtuBHble mnpaBoBble [I0KYMEHTBbI, Ha OCHOBAHMH KOTOPbIX pa3padoTraHa aHHasi
pabouasi nporpamma (PI'OC, ®I'VIL, yuyeonsiii niian OY u ap.):

Pabouas npoepamma cocmasnena na ocnoge:

- TpeOoBaHMH (eaepaTbHOIO TOCYJapCTBEHHOIO OOpa30BaTEeNBHOIO CTaHJAapTa OOIIEero
obpazoBanus ((heaepasbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa);

- IPUMEPHOI OCHOBHOW 00pa30BaTeNbHON MPOTrPaMMBbl COOTBETCTBYIOILEH CTYIIEHU O0YUEeHHUS;

- CaHUTApHO-3IMHJIEMUOJIOTHYECKUX TPEOOBaHUN K YCIOBHUSIM U opraHuzanuu odydenus B OV,
YTBEPXKICHHBIX IIOCTAHOBJIEHHEM [JIaBHOTO TIOCYJapCTBEHHOTO CaHUTapHOro Bpadya P® or
29.12.2010 Ne 189;

- yuebHoro mmiraHa ['BOY COIII Ne232 Anmupanreiickoro paifona Cankr-IlerepOypra
(penepasibHOTO M PETHOHAIBHOIO KOMIIOHEHTa, KoMIIOHeHTa OVY);

- OCHOBHOM oOpa3zoBarenbHOll mporpammbsl ['BOY COL Ne232 Anmupanteiickoro paifona CaHKT-
[TerepOypra;

- TOpUMEpHON oOpa3zoBaTerbHOW mporpammbl  (yueOHOMY MpeaMeTy, Kypcey, AUCHUILIHHE
(MOIyITI0)) ¢ YYETOM aBTOPCKOM MPOrpaMMBbl;

- y4eOHO-METOJMUECKOr0 KOMIUIEKCA.

CgeneHnsi 0 mporpaMmax, Ha OCHOBAaHHHM KOTOpPbIX pa3padoraHa padoyasi mporpaMma
(mpuMepHasi mporpamMma mo mnpeaMery, padoyasi mporpaMMa aBTOpPOB-pPa3padoOTYMKOB ¢
YKa3aHHeM BBIXOJAHBIX JaHHbIX):

Xumus. Paboune nporpammel. [Ipeamernas nunust yaueOHukoB «Chepb». 8—9 kiaccsl : mocodue
s yuurtenei obmeoOpaszosar. yupexxaenuid / A.A. XKypun. — M. : [Ipocsemenue, 2012. — 80 c.
— ISBN 978-5-09-027162-2.



Nudopmanus 06 ucnoassyemom YMK:

PabGouass mporpamMmma oOpHEHTHpOBaHa Ha WCIOJIb30BaHHE YydeOHHMKA (y4eOHO-METOAMYECKOTO
KOMILJIEKCA):

1) yuebnux: Xumus. 9 kmacc: yueb. s obmeobpasoBat. opranuzanuit/ A.A. Xypus. - 3-e uzm. —
M.: Ipoceemenue, 2017. — 127, [1] c.: un. — (Cdepsr). — ISBN 978-5-09-051393-7;

Bb100p 1aHHOI aBTOPCKOM MpOrpaMMbl U y4EOHO-METOAMUECKOI0 KOMIUIEKCa 00YCI0BJIECH
1) coorBerctBueM ®I'OC O0OO;
2) WCIOJB30BAaHUEM METO/Ia TPOCKTOB.

O0masi xapakTepucTHKa Y4eOHOro  mpeaMera, Kypca, AUCHUILIMHBI (MOAYJs), y4deT
TPpeOOBAHMH K YPOBHIO NOATOTOBKHM O0yYalIIMXCH (BBIMYCKHHUKOB) B COOTBETCTBHHU CO
Proc:

XuMmusi Kak ydyeOHas AUCHMILIMHA MpeaMeTHoW obnactu «EcTecTBeHHOHAYYHbIE MPEIMEThD)
o0ecrieunBaeT:

#  ¢opMupoBaHHE CHUCTEMBbl XHUMHUYECKHX 3HAHMM KaK KOMIIOHEHTa IEJIOCTHOM Hay4HOMN
KapTUHBI MUPA;

# oBIaJeHHE HAYYHBIM MOJXOJOM K PEIICHUIO0 PA3JIUYHBIX 3a/1ay;

# oBlageHHe yMEHUSAMU (OPMYJIMPOBATHh T'MIIOTE3bl, KOHCTPYHUPOBATh,

MIPOBOANTH AKCIEPUMEHTHI, OILICHUBATh MOJyYEHHBIC PE3YyJbTaThl;

#  OBJIaJlcCHUEC YMEHHUEM COTMOCTABIIATh DSKCIEPUMEHTAIBHBIE U TEOPETHUUECKHE 3HAHUS C
OOBEKTUBHBIMHU pEAIUIMU >KU3HHU;

#  BOCIMTAaHHE OTBETCTBEHHOTO M OEPEXKHOTO OTHOIICHUS K OKPYXKAIOIIEH cpeiie, OCO3HAHUE
3HAYUMOCTH KOHIICTIIMUA YCTOWYUBOTO Pa3BUTHUS,

#  ¢dopMupoBaHHEe yMEHHI 0€30MacHOTO H 3PPEKTUBHOTO HCIIOIB30BaHUS J1abOPaTOPHOTO
o0opynoBaHusl, TPOBEACHUS TOYHBIX H3MEPEHUN M  aJeKBATHOM OLIEHKH MOJYyYEHHBIX
pe3yiabTaTOB, TMPEJCTABICHUS HAy4YHO OOOCHOBAaHHBIX APTyMEHTOB CBOMX JIEUCTBHH MyTEM
MPUMEHEHUS MEXIPEIMETHOIO aHallM3a y4eOHBIX 3ajad.

Oco0eHHOCTH BO3PACTHON IPYNIbI ieTeH (XapaKTePUCTHKA KJIACCA):

- 803pacm, 0COOEHHOCMU 803PACMA

“... IIO[JPOCTKOBOE [JETCTBO. B 3nauumenvHol Mepe COXPAHAEMCA pONb CeMbU 6
VOO0BNIeMBOPEeHUYU  MAMEPUATIbHBLX, IMOYUOHANLHLIX NOmpeOHOCmel pedenKd, MAaKCuManibHO
VBenuyus8aemcs poib WKObL, OIUNCALIUUE20 OKPYIHCEHUs CEEPCMHUKO8 6 VOOBIemeopeHuU
COYUATILHO-NO3HABAMENbHBIX NOMpeOHOCcmel. 3HauumenvpHo eo3pacmaem CHocoOHOCMb pebeHKa
NPOMUBOCMOAMb OMPUYAMENLHBIM GIUAHUAM MUKPO- U MAKpocpeovl. Bosnukaem ropuouyeckas
omeemcmeennocmo. Ocmaemcs 3HAUUMENbHAA  3AWUMHAA  PYHKYUS 63DOCTbIX, NEPEUUHO20
gocnumamenvbHo2o Koanekmueda. OOHO8peMeHHO opmupyemcs npu HeOIA2ONPUAMHBIX YC08UAX
NOBbIUEHHAS B0CNPUUMYUBOCHb K OMPUYATNENbHBIM GIUAHUAM 8 chepe c80000H020 0OWEeHUA. ...

... Omo nepuoo pazeumus (11-15 nem), 013 KOMOPoO20 XapaKmepHol:

- JOMUHUpYIOWAs PONb CceMbU 6 YOOBIEMEOPEHUU MAMEPUATbHBIX, IMOYUOHATLHO-
Komgpopmuvix  nompebnocmeu. QOHako K KOHYY NEpuooa NOAGNAEMCsA  BO3MONICHOCHID
CamMocmosmenbHo YO0BIemeoPAmy 4acmb MAMeEPUAIbHbIX NOMpPeOHOCmell,

- pewarnwas poib WKOIbL 8 YOOEIemEOpeHUU NO3HABAMENbHBIX, COYUATbHO-NCUXONO0SUYECKUX
nompebHocmeli;

- gospacmaiowas CHOCOOHOCMb NPOMUBOCMOAMb  OMPUYAMETbHLIM — GIUAHUAM — CpPeobl,
KOmopas, couemaemcs. cO CKJIOHHOCMbIO K HOOYUHEHUIO UM NpU HeOIA2ONPUSAMHBIX YCIOBUSX.
Bosnuxaem opuouyeckas omeemcmeenHOCMb 3a NPAGOHAPYUWEHUS,

- COXpaHeHue BblCOKOU 3aBUCUMOCMU OM GIUAHUA 63DOCAbIX (yuumeneu, pooumenei) 6
Pa3eumuy CAMONO3HAHUSA, TUYHO20 CAMOONPEOENIeHUs. ...

... Ilepexo0 6 yuenuu om 00HO20 K HECKONbKUM YUUMENAM 0aem 603MOICHOCMb NOOPOCMKY

cpasHuBamv ux medcoy cobou u evlpadbamvléams HOEble KPUMepuu 6 OYeHKe UX OesimelbHOCU.




Ecau y manaowux wkonibHUKO8 U MAAOUUX NOOPOCMKO8 OMHOWleHUe K Y4eOHOMY Hnpeomemy
3a8ucum oOm OMHOWEHUS K YYumento U MNOJAVYeHUss OMMEemOK, MO CMAapuiux noopoCmKO8
npueiexaem cooepoiicanue npeomema, ymeHue neoazozd e20 usiazams U cnocoOOHOCMb €030a8amb
cumyayuio ycnexa.

B omauyue om maaowux wKoIbHUKOE NOOPOCMKU NPUCTYNAIOM K DEeUleHUI0 UHMENIeKM) albHbIX
3a0au, He ONUPAsCL HA YCBOEHHDIU paHee 0Opasey, a 8blOsU2ds SUNOMeE3Y 0 B03MOICHBIX NYMSX ee
peuterus. Bom nouemy 06 sghghexmusnocmu yuebvt noOpOCMKO8 MONCHO 2080PUMDb JIUULDL 8 MOM
cyuae, ecau yyumesns yMeom Cmasums neped HUMuU npooiemvl, GblOSUSAMb ATbIMEPHAMUGHbIE
nymu noucka. 9ma cnocoOHOCMb 0COOEHHO BbICOKO YEHUMCS CMapuumu noopocmkamu. Takum
00pazom, npoodemHblll NOOX00 8 00YUeHUU - 00BEKMUBHASL NCUXOTI020-NeQA202UHECKAs PealbHOCHb
nOOPOCMKOB020 0emcmad. ...

... Bedywan neoazozuueckasn uoes ¢ pabome ¢ nOOPOCMKAMU — CO30aHUE CUMYAYUU YCnexa 8
Haubonee  3HAYUMBIX  BUOAX — OeAMENbHOCMU,  OAWUX  B03MONCHOCML  NO3UMUBHO2O
CAMOYMBEPIAHCOeHUSL TUYHOCIU,  (DOPMUPOBAHUE YEHHOCHHBIX YCMAHOBOK, NPeOynpedicoeHue
OMKIOHeHUll 6 nosedenuu u Hpascmeennom passumuu. ...” (benkun, 2000).

Heau u 3agaun, pemiaeMble NPH peaju3anuu padouyeil NPorpaMMbl ¢ y4eTOM 0COOeHHOCTe
pernoHa, o0pa3oBaTeILHOIO YUPEeKIEHHS:

Pabouas npoepamma umeem yenvio:

1. co3pmaHue ycinoBWH Ui IJTAHUPOBAHUS, OpPraHU3AlMM W YIpPaBJICHUS 00pa30BATEIHLHBIM
IIPOLIECCOM 10 OIpeIeIeHHON yueOHOoH nucuuIuinae (oOpa3oBareabHON 001acTH);

2. opMHpOBaHHE CHCTEMbl OHOJIOTMYECKMX 3HAHUH KaK KOMIIOHEHTA IIEJIOCTHOW Hay4HOMH
KapTUHBI MUpa.

Pabouas npoepamma cnocobcmsyem pewenuio credyrowux 3a0a4 u3yyeHus Ouor02uu Ha CmyneHu
OCHOBHO20 00We20 0Opa308anus.

1. nate npencrasienue o npaktuyeckor peanmzanuu OI'OC npu n3ydyeHUu KOHKPETHOTO Y4eOHOTO
npeaMeTa, Kypca, TUCIHUIUIMHBI (MOAYIIS);

2. KOHKPETHO OIPEACIUTh COJCpKaHUE, 00beM, MOPSAOK M3YYCHHS YIeOHOro IMpeaMera, Kypca,
TUCHUIUTMHBL (MOIyJisl), C y4eToM LieJlei, 3ajad U OCOOEHHOCTEH YuyeOHO-BOCHHUTATEIHLHOTO
rporiecca ¥ KOHTHHT€HTa 00yYaIOIUXCsl IITKOJTBI.

Onpenesienne MecTa M poJiM y4eOHOr0 IMpeaMera, Kypca, AUCUMILIMHbI (MO1YJIAA) B y4eOHOM
nJ1aHe 00pa30BaTeJIbHON OpPraHU3alMuU:

B ydeOHOM maHe 00pa3oBaTEIbHON OpraHW3alUHd OTBOIUTCS 34 baca Uil H3ydYCHHS
y4eOHOro mnpeaMeTa B TeUEHHHM ydyeOHOro roza, obuieobpa3oBarenbHOI Hapaienud Ha 0a30BOM
ypoBHE, U3 pacyeTa 1 yueOHbII yac B HEZIEIIO.

JlaHHas mporpamma cocTaBlieHa JAJs peaju3alMd Kypca OMOJIOTHs, KOTOPBIH sBIseTCs
yacTblo MpeaMeTHol oOnactu “EcrecTBeHHOHay4HblE NpeAMETH” U pa3paboTaH B JIOTHKE
IPOJOIDKEHUsST TEXHHYECKOro o0pa3oBaHMs Ha TMOHATHMHOM 0a3ze Kypca HayaJbHOM MIKOJIBI
“Oxpyxarouiuiit Mup”.

HNudopmanus o KoauyecTBe y4eOHbIX YaCOB, HA KOTOPOE paccyuTaHa padoyasi nporpamMmma (B
COOTBETCTBHM € Y4eOHBIM IJIAHOM, I'OI0BbIM KAaJeHAAPHBIM Y4eOHbIM rpagukom), B TOM
YHcle 0 KOJIHYecTBe 00s3aTeIbHbIX YacOB /IS NMPOBedeHHUsI JIAa00PaTOPHO—TIPAKTHYECKHX,
MOBTOPHUTEIbHO—00001IAI0IUX, KOHTPOJIBHBIX YPOKOB, a2 TAK:Ke PH He00X0AUMOCTH — YaCOB
HA IKCKYPCHH, IPOEKThI, HCCIET0OBAHUS U T.I1.:

JanHas pabovas mporpaMma paccuMTaHa Ha 68 yaca B TeyeHuMM ydeOHOro rona (2 4yaca B
HEJIEIIO).

Nudopmanus 06 ucnoab3yeMbIX TeXHOJIOTUSIX 00yYeHHs], TUNIAX U (opMax ypoKoB M T.H., a
TaKKe 0 BO3MOKHOM BHEYPOUYHO AeATeJbHOCTH 110 IpeIMeTy:



Ilpu opeanuzayuu npoyecca 06V118H1/lﬂ 8 PAMKAX _OAHHOU 061601161/7 npocpammbl _Npeonoaacaemcs
npuUMeHeruem czze()womux neoazocu4ecKux mexHoa02uil 06VU€Huﬂ.'

JIMYHOCTHO-OPUCHTUPOBAHHBIX Pa3BUBAOIIUX HpO6JICMHO-HOI/ICKOBLIX; CUCTCMHO-
JACATCIIbHOCTHBIX, I/IH(l)OpMaI_[I/IOHHO'pa3BI/IBaIOH_II/IX.

IIpu opeanuzayuu npoyecca oOyueHnus 6 pamkax OauHoU pabdoyell npocpammvl npeononaeaemcs
npumeHeHue ciedyiouwux 300posbecoepearyux mexHoI02ull 00yYeHus.:

Texnomornn, obecneynBaONIe TUTHMEHUYECKH ONTHMAIbHBIE YCIOBHS 00pa3oBaTEIbHOTO
mporecca; TEXHOJIOTUSI  CHATHS SMOLMOHAIBHOTO  HANpPsDKEHUS; TEXHOJOTHS  CO3/aHUs
OJaronpUsATHOTO TICUXOJOTMYECKOTO KJIMMaTra Ha YpPOKe; TEXHOJOTHS OXpaHbl 3JI0POBbS U
Opomarasibl  370poBOro  o0Opas3a  KHU3HM; KOMIUIEKCHOE€  HCIIOJIb30BAHHE  JIMYHOCTHO-
OPMEHTHPOBAHHBIX TEXHOJIOTHI; TEXHOJOTMH NEJarorMKH COTPYJHHYECTBA; TEXHOJIOTHUS
ypOBHEBOH nuddepeHuanuy o0ydeHusl.

Hcnonvzyemvie popmul 0Oyuenus:
VYpok (kiaccHo-ypouHasi GopMa), SKCKYpCHs, MPAKTUKYM, IOMAIIHAS paboTa, KOHCYJIbTaIlUH.

HUcnonb3yemvie munwvl ypokos:
VYPpoKk u3ydeHHs HOBOTO MaTepuasia, YPOK 3aKpeIUICHHUs, YPOK 0OOOLICHHS W MOBTOPEHUS, YPOK
KOHTPOJIsl, KOMOMHUPOBAHHBIN YPOK.

HUcnonvsyemvie popmul pabomel Ha ypokax:
KomnexTuBHas, ¢poHTanbHAsA, TPYNIOBas, IapHas, HWHIUBUAyaTbHas audQepeHpoBaHHasl,
WHAMBUYyalIbHAs HeTudepeHIUpOBaHHAs.

Buneypounas oeamenvrocms no npedmemy npedycmampugaemcs 6 popmax:

y4acTHsl B OJMMIMAJAX pa3JIMYHOIO YPOBHs, Y4acTHS B INPOEKTAaX JUIsl IIKOJBHUKOB,
OpPraHM3alMK TEMATUYECKUX IKCKYPCUHM, HHBIX MEPOIPUATHSX 110 COIVIACOBAHUIO C 3aMECTUTEIISIMU
nupekropa no YBP u nmo BP.

Buabsl u ¢opmbl Tekymero, nNpoMe:Kyro4Horo, UTOroBOro KOHTPOJISA (COIVIACHO YCTaBy M
(MJIH) JIOKAJTLHOMY aKTy 00pa30BaTe/IbHONH OPraHU3aINN):

[IpomexyTouHass arrecTanusi HPOBOAMTCA B COOTBETCTBHM C YCTaBOM 0OOpa30BaTeIbHOM
opraHu3aiuu B opMe TeKylei 1 roJJoBoil arTecTanu.

Texymas aTrecranus IPOBOAUTCS:
1. moypouHO — mpakTuuyeckue paboThl, J1a00paTopHbIEe PadOTHI, CAMOCTOSITENIbHbBIE PAOOTHI,
POBEPOUYHBIE PaOOTHI, YCTHBIN OMPOC, TOYPOUHBIE JOMAIIHUE paboThI;

2. TEeMaTH4YeCKH — TMPOBEPOYHBIE pabOTHI, MpPAKTUYECKHE pPabOTHI, CaMOCTOSTEIbHbIC
paboThl, TeMaTHYECKHE TOMAITHIE PadoThI;

3. mo dYerBepTsAM (IO TOIYTOAMSIM) — IO pe3yabTaTaM TEMAaTHYeCKHX (YEeTBEPTHBIX,
HOJIYTOJ0BBIX, F'OJIOBBIX) MIPOBEPOUHBIX PabOT, MPAKTHUECKUX PabOT, HHBIX OYPOUHBIX
OTMETOK.

['opoBast arTectanusi MPOBOAUTCS MO pe3yabTaTaM OTMETOK TEKYIIEH aTTeCTalluK ¢ YYETOM
OTMETKH 32 FOJIOBYIO UTOTOBYIO paboTy/



YuyeOHO-TEMaTHUECKHH IJIAH.

Tabmuna 4p.
YyeOHo-TeMAaTHYECKHI IJIAH.
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1. CrpoeHue BelecTBa. 7 2 3 1
2. MHoroo6pasue XuMHYECKUX PEAKITHA. 12 4 6 1
3. MHoroo06pa3ue BeIecTB: HeMETa/UIbl U UX COCTUHCHUS. 30 7 10 1 2
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TpeﬁoBaHnﬂ K YPOBHIO NOATOTOBKH BbBINTYCKHUKOB, oﬁyqammnxcﬂ mo I[ﬂHHOﬁ nmporpamme.

Tpebosanusn K ypoeHI0 NOO2OMOEKU GbINYCKHUKOG, 00y4alOWuxca NO OAHHOW npozpamme - CTPYKTYPHBIH 3JE€MEHT IPOrpaMMBI,
OIPEACISIIONINI OCHOBHBIC 3HAHUS, YMEHHS B HABBIKM, KOTOPBIMH JIOJDKHBI OBJIAJIETh y4alllMecs B IPOLECCe U3YYEHHs TaHHOTO Y4eOHOTO MpeaMerTa,
Kypca, IUCHUIUIUHBI (MOIYJIs), ¢ Y46TOM crierudukn ypoBHs o0ydeHus (0a30BbIi, yriry0iaEéHHBIN) U kiacca (5, 6, 7, 8,9, 10 wm 11).

BbINYCKHUK HAYYUTCS:
® XapaKTepH30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOJIOICHHE, U3MEPEHHUE, SKCIICPUMEHT;
® ONHCHIBAaTh CBOWCTBA TBEPABIX, KUJIKUX, Ta3000pa3HBIX BELIECTB, BBIACISSA UX CYLICCTBCHHBIC IPHU3HAKH;
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TOHITHUH «aToM», «MOJIEKYJA», «XMMHYECKUH 3JIEMEHT», «IIPOCTOE BEUIECTBOY», «CI0XKHOE
BEILIECTBOY, «BAJICHTHOCTHY, «XUMUYECKas PEaKIys», HCIOIb3Ys 3HAKOBYIO CHCTEMY XHUMHUU;
® pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, IIOCTOSHCTBA COCTABa, aTOMHO-MOJICKYJIIPHON TEOPHUH;
pasiiniaTtb XUMHYCCKUEC U (1)I/I3I/I‘I€CKI/IC SABJICHUA,
Ha3bIBaTh XUMHWYCCKUEC DJICMCHTHI,
OIIPEETSTH COCTAB BEIIECTB O UX (GopMynam;
OIPEAEISTh BAJICHTHOCT aTOMa 3JIEMEHTA B COSIMHEHUSX;
OIPEACTSITh THIT XUMHYECKUX PEAKIIHIA;
Ha3bIBaTh NPU3HAKK U YCIIOBHUS MPOTEKAHUS XUMUIECKUX PEAKIIHIA;
BBISIBJISATH MIPU3HAKHU, CBUJIETEIBCTBYIOIINE O IPOTEKAHUN XUMUUECKOW PEaKIMU TP BHIIOJTHEHUH XUMUYECKOTO OIbITa;
COCTaBJISATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;
COCTAaBJISITh YPABHCHHA XUMUYCCKUX peaKHHﬁ;
co0roaTh mpaBuiia 6€30MacHOi paboThI IPHU MPOBEIEHUH OTIBITOB;
10JIb30BaThCA 1a00PaTOPHBIM 000PYJOBAHUEM U NOCYAOM;
BBIYUCIATE OTHOCUTENBHYIO MOJIEKYIIIPHYIO U MOJISIPHYIO MacChI BEILIECTB;
BBIYUCIISATH MaCCOBYIO JIOJTFO XUMHUYECKOTO AJIEMEHTa 10 (hOpMYJIe COCTUHECHNUS,
BBIUUCIISATH KOJMYECTBO, 00BEM HIIM MACCy BEIIECTBA IO KOJIUYECTBY, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEAKIINU;
XapakTepu30BaTh (hU3NYECKHe U XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJIOPOJIA;
MoJIy4aTh, COOMpaTh KMCIOPOA U BOJOPO/;
pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3Hble BELIECTBA: KUCIOPOI, BOJOPOL;
pacKpbIBaTh CMBICI 3aKOHa ABOTAIPO;
PacKpbIBaTh CMBICI IOHATHH «TEIIOBOM 3 (EeKT peakum», «MOISIPHBIA 00beM»;
XapakTepu30BaTh (PU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJIBL;
PaCKpBIBaTh CMBICI IOHATHUS «PACTBOPY;



CoJIeH;

BBIYHCIISITh MACCOBYIO JIOJTIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;
MIPUTOTOBIISATH PACTBOPHI C ONPEIEICHHOW MAaCCOBOM JI0JIel PaCTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COCAMHEHUS M3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEUICCTB;

XapaKTepu30BaTh (U3NYECKUE M XMMUYCCKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTraHMYECKUX BEIECTB: OKCHJIOB, KHUCIOT, OCHOBaHHIA,

ONPEACIISATH MPUHAIECKHOCTD BELIECTB K ONPEACICHHOMY KJIACCY COEUHEHUI;

COCTaBJIATH GOPMYJIIBI HEOPTaHUYECKUX COCTUHEHUN U3yYCHHBIX KJIACCOB;

MPOBOJUTH OIBITHI, HOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BELIECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT W LIEI0YEH 0 U3MEHEHHIO OKPACKH MHIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBSA3b MEXKAY KJIACCAMHU HEOPTAHUYECKUX COCUHEHUN;

packpsiBaTh cMmbich [lepuoguueckoro 3akona /.M. Mennaeneena;

OOBSACHATH (PU3UUECKUI CMBICT aTOMHOTO (HOPSAKOBOT0) HOMEpa XUMHUYECKOI0 3JIEMEHTa, HOMEPOB IPYIIIBI U MEPUOJIAa B MEPHUOTUIECKON

cucteme /.. Menpaeneena;

OOBICHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHHA aTOMOB, CBOICTB 3JICMCHTOB B npeaciax MajibIX ICPUOJ0B U I''TaBHBIX IOATPYIIIL;
XapaKTCPU30oBaTb XHUMHUYCCKUC DOJICMCHTHI (OT Bogopoaa 10 KaJII)III/Iﬂ) Ha OCHOBC HX IIOJIOXXCHHSA B HGpHOZ[H‘-IGCKOﬁ CUCTEMC

JI.1. MenneneeBa u 0COOCHHOCTEH CTPOCHHS X aTOMOB;

COCTaBJISITH CXEMBI CTPOCHHUSI aTOMOB TIepBbIX 2() 371eMeHTOB nieproanyeckoi cuctemsl .. Menpeneena;

PaCKpBIBATh CMBICIT MIOHATHI: «XUMHUYECKAs CBI3bY, «AJIEKTPOOTPULIATEITLHOCTDY;

XapaKTEePU30BaTh 3aBUCUMOCTh (PM3UUYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTAITMIECKOM PEIIETKH;

OTIPEIEIATh BUJl XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

M300pakaTh CXEMbI CTPOEHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUJIAMU XUMUYECKUX CBS3EH;

PacKpbIBaTh CMBICT TOHATUH <«UOH», «KAaTHOH», «AHHOH», «3JIEKTPOJIUTBI», «HEDJIEKTPOIUTBD), «AJIEKTPOIUTHYECKAs IUCCOLUAIUS»,

COKHCIIUTECIIb», KCTCIICHb OKUCJIICHUA» «BOCCTAHOBUTCIILY, KOKUCICHUC), «BOCCTAHOBJICHUC)

OTIpE/EIIATh CTENEHb OKUCIICHNS aTOMa 3JIEMEHTA B COETUHEHUH;
PACKpPBIBATE CMBICIT TCOPHUU BHGKTPOJ'H/ITI/ILIGCKOI\/JI Jucconualuu,

COCTABJISITh YPABHEHHMS DJICKTPOIUTHYECKON TUCCOLMALMNA KUCIIOT, IIEJI0YEH, COJIEH;

OOBSACHATH CYIIHOCTh MPOIECcCa MMEKTPOTUTUYECKON TUCCOLMAllUU U peakliuii HOHHOTO OOMeHa;
COCTAaBJIATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA PCaKIINN O6MeHa;

OMPEACIIATE BO3SMOXHOCTD ITPOTCKAHUA peaKuHﬁ HOHHOT'O O6M€Ha;

IIPOBOAUTDH PEAKIIUH, TIOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3IIMUHBIX BEILIECTB;
OIIPEAEIATh OKUCIIUTEND U BOCCTAHOBUTEID;

COCTaBJIATh YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKIni;



® KIACCHU(PUIIMPOBATH XUMUICCKUE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM;

® XapaKTEepH30BaTh B3aUMOCBS3b MEXy COCTAaBOM, CTPOCHHUEM U CBOWCTBAMH HEMETAJIOB;

® TIPOBOJIMTH OIIBITHI 11O MMOJYYSHHIO, COOUPAHUIO M U3YUYCHUIO XUMHUYECKUX CBOMCTB Ta3000pa3HbIX BEIIECTB: YIIICKUCIIOTO ra3a, aMMHaKa,

® pacriO3HaBaTh OMBITHBIM ITYTEM Ia3000pa3HbIC BEIIECTBA: YIIICKUCIIBIN Ta3 U aMMHUAK;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXKIIy COCTABOM, CTPOCHUEM M CBOMCTBAMH METAIIJIOB;

e Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (OpPMYJie: METaH, 3TaH, 3TUICH, METaHOJI, 3TaHOJI, TJIMIIEPHUH, YKCYCHAs KUCIIOTa, aMHHOYKCYCHAsI
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, OJICMHOBAsI KUCJIOTA, TIII0K03a;

® OIICHMBAThH BIUSHUE XUMUYICCKOTO 3arpsI3HCHUS OKPYKAIOIICH CPeJlbl Ha OPTaHW3M YeJIOBEKa;

® TPaMOTHO OOpAIIaThCs C BEIISCTBAMH B TOBCEIHEBHOM KU3HU

® OIPEICNIATh BO3MOXKHOCTh MPOTCKAHUS PEAKIMA HEKOTOPBIX IPEACTABUTEICH OPraHMYECKUX BEIIECTB C KHUCIOPOJIOM, BOIOPOIOM,
METaJUIaMHU, OCHOBAaHHSIMH, T'aJIOTCHAMHU.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® BbIOGUEAMD U NPOGEPSIMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CEOUCMBAX 6euecms HA OCHO8e UX COCMAd U CMpOeHUs, Ux
CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKyull, 0 Xapaxkmepe u npOOYKMAxX pa3iutdHbIX XUMUYECKUX PeaKyull,

® Xapakmepuzoeamsv Gewecmsd no COCmMagy, CMpOeHUur0 U CEOUCMBAM, YCMAHABIUBAMb NPUHUHHO-CLeOCMEEHHble C8A3U MeHCOy OAHHbIMU
XapakxmepucmuKamu eeujecmed,

® cocmaensimb MOJIEKYISPHbLE U NOTHbLE UOHHbIE YPAGHEHUsL NO COKPAUJCHHBIM UOHHBIM YPAGHEHUSIM,

®  POCHO3UPOBAMb CNOCOOHOCMb BeUeCmead NPOSAGIANb OKUCTUMENbHbLE ULU 60CCIAHOBUMENbHBLE CEOUCMEA C YUEMOM CHeneHell OKUCIEHUS]
IIEMEHMO8, BXO0SUUX 8 €20 COCMA8;

® cocmasnsims YPasHeHUsi peakyutl, COOmMEenmcmsyouux nocied08ameibHOCMU NPespaAeHUll HeOP2AHUYECKUX 8eUjeCME PA3IUYHBIX KIACCO8;

® GbIOGUAMD U NPOBEPSMb IKCHEPUMEHMATLHO 2UNOMe3bl 0 Pe3VIbMAamax 6030elCmeus Pa3uyHbIX (aKkmopos Ha U3MeHeHUe CKOPOCmU
XUMUYECKOU peaKyuu;

® UCNONBL3068aAMb NPUOOPEmMenHble 3HANUA 0TI IKOIOSULECKU SPAMOMHO20 NOBEOeHUs 8 OKpYcaloujell cpeoe;

® UCNONBL306aMb NPUOOPEemeHHble Kllouesble KOMNemeHyuu npu 6biNOJIHeHUU NPOeKmo8 U YYeOHO-UCCLe08AMENbCKUX 3A0ay N0 U3VYEeHUIO
c8olicms, cnoco608 NOYUeHUsl U PACNO3HABAHUS BeUeCns;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCax;

® Kpumuuecku OMHOCUMbCSL K NCe8OOHAYYHOU UHPOpMayuU, HeO0OPOCOBECMHOL PEKIAMe 8 CPEOCMBAX MACCOBOU UHGOPMAYUU,

® 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX SHAHUL NO XUMULU OJIsl NPAKMUYLECKOU 0esmelbHOCU Yel08eKd,
€030a8amv MOOenU U cxembvl OJis peueHUs Y4eOHbIX U NO3HABAMENbHBIX 3A0ad, NOHUMAMb He0OX0OUMOCHb COONI00EHUS NPEONUCAHUL, NPeOlacaemMblX
8 UHCMPYKYUAX NO UCNOTILIOBAHUIO JIeKAPCME, Cpeocme Oblmosot Xumuu u op.



Conep:xanue nporpaMMbl U3y4eHus NMpeaMeTa.

Copep:kaHue nporpaMMbl HM3yYeHHsl TpeaMeTa - CTPYKTYPHBIH 53JIeMeHT paboueii
MIPOrpaMMbl paCKpBIBAETCS Yepe3 KPAaTKOE OMMCAHUE Pa3JIeiIOB/TEM.

B cucreme ecTtecTBEHHOHAay4HOro OOpa3OBaHMS XUMHsS KaK YYEOHBIH MpeaMeT 3aHUMAaeT
B2XHOE MECTO B TIO3HAHHWH 3aKOHOB MPHUPOBI, ((OPMUPOBAHUH HAYYHOW KAPTHUHBI MUPA, CO3JIaHUU
OCHOBBI XMMHUYECKHX 3HAHUW, HEOOXOAMMBIX ISl MMOBCEIHEBHON JKM3HH, HABBIKOB 3JI0POBOTO H
0€30MMacHOTO JIs YeJIOBEKa M OKPYXKAIOUIEH ero cpeasl oOpasza >KU3HH, a TakKe B BOCIHUTAHUHU
AKOJIOTUYECKOU KYJIbTYPHI.

Y CHenrHoCTh N3yueHus: XUMHUH CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM, COOJTIOICHUEM
npaBuil  0e30MacHONW palbOThl TPH BBIIOJHEHHH XHUMHUYECKOTO JKCIIEPUMEHTa, OCO3HAHHEM
MHOT'OYHUCJICHHBIX CBSI3€M XUMUU C IPYTUMHU MPEIMETaMU [IKOJIBHOTO Kypca.

[Iporpamma BkiIrO4YaeT B ¢€0si OCHOBBI HEOPTAaHMYECKOW M OpraHUYECKON XWUMHH. | J1aBHOM
UJeeil MporpamMMmbl SIBIISIETCS CO3/JaHHE 0a30BOr0 KOMIUIEKCA OMOPHBIX 3HAHUM IO XWMHH,
BBIPQKEHHBIX B (JOpMeE, COOTBETCTBYIOIIEH BO3paCTy 00y4arOIIUXCSl.

B copepxanum [aHHOrO Kypca MPEACTaBICHBI OCHOBOIIOJAralIINE XUMHYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIINE M3YyYEHUE COCTAaBA U CTPOEHUS BEUIECTB, 3aBUCHUMOCTU HUX
CBOWCTB OT CTPOCHUS, MPOTHO3MPOBAHUE CBOWMCTB BEMIECTB, HMCCIEAOBAHHE 3aKOHOMEPHOCTEU
XUMHUYECKUX IIPEBPALLECHUN U ITyTEeH YIIPaBICHUS UMHU B LIEJIAX MOJIYYCHHs BELIECTB U MaTEPUAJIOB.

TeopeTuyeckyr0 OCHOBY M3YyUYE€HHMS HEOPraHWYECKOM XHMMHUU COCTaBJISIET ATOMHO-
MOJeKyJisipHOe yueHue, llepumommueckuit 3axkon .M. MenneneeBa ¢ KpaTKMMU CBEICHUSIMU O
CTPOCHUHU aTOMa, BUJAX XUMUYECKON CBS3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIIUH.

B wu3ydyeHum Kypca 3HAUMUTEIbHAas pOJb OTBOJAUTCA XHMHYECKOMY OSKCIEPHUMEHTY:
MPOBEJICHUIO TPAKTUYCCKUX U JAOOPATOPHBIX pPA0OT, OIMMCAHUIO PE3YIhTATOB YYCHHUYECKOTO
AKCIIEPUMEHTA, COOJIFOICHUIO HOPM U MPaBUJI O€30MacHOM padOThl B XMMUYECKOH JIa0OpaTOpHH.

Peanuzanust nanHo# mporpamMmsbl B Ipoiiecce OOy4YEeHHS MO3BOJIUT 00Yy4arOIIUMCsl YCBOUTH
KJIFOUEBbIE XMMUYECKUE KOMIIETEHLIMU U MOHATHh POJib M 3HAYEHHE XMMHUU CPEIU APYTHX HAyK O
MPUPOJE.

W3ydyenne mnpeamera «XuMus» B dYacTd (POPMHUPOBaHUS y OOYyUYaIOIMIUXCS HAYYHOTO
MHUPOBO33PEHUsI, OCBOCHHUSI OOIIEHAYYHBIX METOAOB (HAONIOJEHUE, HU3MEPEHHUE, SKCIEPUMEHT,
MOJEIIMPOBAHNE), OCBOCHMS NPAKTUYECKOTO IMPUMEHEHUsS HAy4YHbIX 3HAHUM OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3AX ¢ npeameramu: «buomorusy, «'eorpadusy», «cropusy», «Jluteparypay,
«Marematuka», «OCHOBBI 0€30MACHOCTH KU3HENEATCIbHOCTHY», «Pycckuit s3bik», «Dusukay,
«IKOJIOTHS.

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[peamer xumuu. Tera u eewecmea. OcCHOBHble MemOObl NO3HAHUA: HAOAIOOEHUE,
usmepenue, skcnepumenm. DOuU3NUECKWe W XUMHUYECKHE SBJICHUs. UHCThIE BEIIeCTBA U CMECH.
Crioco6s1 pazgenenust cMmeceir. Atom. Monekyna. XUMHUECKHH SJ€MEHT. 3HAKH XUMHUYECKHX
snemeHTOB. I[lpocThle M ciOXHBIE BewecTBa. BaneHTHOCTb. 3axkon nocmosncmea cocmasa
sewjecmea. Xumuueckue dhopmynbl. Maaexcel. OTHOCUTENIbHAS aTOMHAsI U MOJICKYJISIpHAsT MacChl.
MaccoBasg 10711 XMMUYECKOTO 3JIEMEHTa B COEIMHEHMHM. 3aKOH COXPAaHEHUsI MacChl BEILECTB.
Xumuueckue ypaBHeHUs. KoaddumueHnTsl. YcioBUs W TpU3HAKH TPOTEKAHUS XHUMHYECKUX
peakuuii. Monb — elMHULIA KOTMYECTBA BellecTBa. MossipHasi macca.

Kucaopoa. Bonopona

Kucnopon — xumMudeckuii ayneMeHT U mpoctoe BemiecTBo. Oszon. Cocmas 6030yxa.
dusnueckue W XHUMHYECKHE CBOWCTBA Kuciopojaa. llonydeHwne W TpUMEHEHHE KHCIOpOoJa.
Tennosou s¢ppexm xumuueckux peaxyuu. Ilowsmue 06 5K30- U IHOOMEPMUHECKUX DPeaAKYUSX.
Bonopon — xuMuueckuii 3leMEHT W IpocToe BemecTBo. PHu3nyeckne M XMMHUYECKHE CBOMCTBA
Bogopona. Ilomyuenue Bomopona B nabopaTopuu. [lonyuenue 6000pooa 6 NPOMBIUULIEHHOCHIU.
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Ilpumenenue sodopooa. 3axkoH Aporaapo. Momnsipablii 00beM ra3oB. KadecTBeHHBIE peakiuu Ha
razoo0OpasHpie BemecTBa (KUCI0pos, Bogopoa). OObeMHbIE OTHONICHHS Ta30B MPU XUMHUYECKHUX
peaKIusx.

Bona. PacTBopbl

Booa 6 npupooe. Kpyzoeopom 600bi 6 npupoode. QPuzuuecKue u Xumuieckue c80uUcmaed 600bl.
PactBopbl. Pacmeopumocms eewjecmé 6 6ode. KoHueHTpanusi pacTBopoB. MaccoBas 1o
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OCHOBHBIE KJIaCChI HEOPraHUYECKUX COeAUHECHUH

Oxkcunel. Knaccudukarmus. Homenknarypa. @usuueckue c8oucmea oKcuo08. XUMUIECKUE
cBoiicTBa OKCUAOB. [lonyuenue u npumenenue okcuoog. OcHoBanus. Kiaccudukanms.
Homenkinarypa. @usuueckue ceoticmea ocnosanuu. Ilonyuenue ocnoganuti. XUMUYECKUE CBOMCTBA
ocHoBaHuil. Peaknms HeWitpanusanuu. Kucnmotel. Knaccudukanusa. Homenknarypa. @uzuueckue
ceoticmea  kucnrom.llonyuenue u npumenenue xuciom. XHUMHUYECKHE CBOMICTBA  KHCIIOT.
WNunukatopel. 3MeHeHne OKpacku MHAMKATOPOB B pa3iuuHbiX cpenax. Comu. Knaccudukarms.
Homenkinarypa. @usuueckue ceovicmea coneti. llonyuenue u npumeneHue coneti. XUMHUECKUE
cBOlcTBa coiieid. ['eHeTHYeCKast CBsI3b MEXK/y KilaccaMH HEOPraHWYECKUX COCIUHEHUU. [Ipobrema
0e30nacHo20 UCNONIb308AHUS 8EULECE U XUMUYECKUX PeaKyull 8 N08ceOHesHOou dcusHu. Toxcuunbie,
2oprouue U 63pvl8oondacHvle gewjecmea. boimoesas xumuueckas epamomuocms.

Crtpoenue aroma. Ilepuoanueckuii 3aKOH M TMEPUOAUYECKAS CHCTEMAa XUMHYECKHX
snemenToB .. MeHnesieeBa

CrpoeHue aroma: sapo, sHepreTuueckuit ypoeHb. Cocmae s0pa amoma: npomoHwl,
Heumponvl. H3zomonwel. Ilepuonuueckuit 3akoH J[.M. MenpneneeBa. Ilepuoamdeckas cucrema
xumudeckux 3eMenToB J.U. Menneneera. ®uznyeckuii CMbICII aTOMHOTO (TIOPSIKOBOT0) HOMEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEpa TIpYyNNbl M MEepuoja Nepuoauueckod cuctembl. CTpoeHue
SHEPTeTUYECKUX YPOBHEW aTOMOB MEPBBHIX 20 XMMHYECKUX SJIEMEHTOB MEPHUOIUYECKON CUCTEMBI
J.1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB aTOMOB XMMHYECKUX 3JIEMEHTOB M MX
COCMHEHHI HAa OCHOBE IMOJOXEHUsA B nepuommyeckoil cucreme .M. MenaeneeBa U CTpoeHUs
atoma. 3nauenue [lepunonnueckoro 3akona J[.1. Menaeneena.

CTpoenue BellecTB. XUMUYECKAasl CBSA3b

DnekmpoompuyamenbHoCmy amomo8 XumMudeckux snemenmos. KoBaleHTHas XUMHUYeCKas
CBSI3b: HEMNOJIApHAs U NOJsipHasd. [lowamue o 6000pOOHOU C643U U ee GIUAHUU HA usuyecKue
ceolicmea eewjecms Ha npumepe 600bi. VIOHHas CBA3b. MeTamauueckas CBA3b. [ unsl
KPUCALIUYECKUX PeuemoK (amoMHas, MONeKYIAPHAs, UOHHAS, Memaliuieckas). 3aeucumocms
Qusuyeckux ceoticmes gewjecme om muna KPUCMAaLIU4ecKoll peulemku.

XuMH4YecKue peakunu

llouamue o cxkopocmu xumuueckou peakyuu. Dakmopwl, eruAIOWUE HA CKOPOCMb
xumuueckou peakyuu. Ilonamue o xamanuzamope. Knaccuduranus XUMHYECKUX PEAKIUNA TIO
pa3IMYHBIM TPU3HAKAM: YUCIY M COCTAaBY MCXOAHBIX M TOJYYEHHBIX BEIECTB; HM3MEHEHUIO
CTeNeHEeH OKMUCIECHUS aTOMOB XMMUYECKHX SJIEMEHTOB; TOTJIONICHUIO WM BBIJCICHUIO SHEPTUH.
DNEeKTpOoNUTHYECKasT AUCCOLMALNSA. DIEKTPOIUTHI M HEANEKTPOIuThl. oHbl. KaTHOHBI U aHUOHBI.
Peakiiun nonHoro o6MeHa. YcCioBUs MPOTEKaHUs PEAKIIMl HOHHOTO OOMeHa. DJIEKTPOTUTHUYECKAS
JUCCOLausl KUCIIOT, menoyell u coneil. CrteneHb okucieHus. OnpeneneHre CTeNeHn OKUCIICHUS
aTOMOB XHWMMYECKHX DJJIEMEHTOB B coenuHeHusx. Okucnurens. BoccranoButensb. CymHOCTH
OKHUCIIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

Hemeranusl 1V — VII rpynn u ux coennnenust

[lonoxeHne HEMETAIVIOB B MEPUOAMYECKON CHUCTEME XUMHUYECKHX »3ieMeHToB [[.M.
MenneneeBa. OOmue CBOMCTBa HEMETA/IOB. ['amoreHbl: (U3MYECKHEe M XUMHUYECKHE CBOWCTBA.
CoenMHEeHUs TAIOT€HOB: XJIOPOBOJOPO/I, XJIOPOBOIOPOIHAS KUCIOTa U ee conu. Cepa: ¢puznyeckue
U XuMHuueckue cBoicTBa. COCNMHEHHS CEphl: CEPOBOJOPOA, Cyabdumbl, okcuabl cepbl. CepHas,
cepHucmas u cepogooopoOHas KUCI0omyvl M UX CONU. A30T: GU3NYECKUE U XUMUYECKHUE CBOMCTBA.
Amvmvuak. Comu ammonus. Okcupl a3ota. A30THas Kuciaota u ee con. Docdop: duzndeckue u
xumuueckue cBoictBa. Coenunenus gocdopa: okcun pocdopa (V), oprodochopHas kucnora u ee
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coiu. YriepoX: (U3MYeCKHe U XUMHUECKUE CBOMCTBA. Aniomponus yenepooa: aimas, epagum,
kapoun, gyanepensvt. Coequnenus yriepoaa: okcunnl yraepoaa (II) u (IV), yroneHas kucioTa u ee
conu. Kpemuuii u e2o coeduHenus.

Metannbl M X COeIMHEHUS

llonooicenue memannos 6 nepuoouyeckou cucmeme Xumudeckux onemenmos J{H.
Menoeneesa. Memannol 6 npupoode u obuwue cnocoowt ux nonyyenus. Oowue usuveckue ceoucmeda
memannog. OOIME XUMHYECKHE CBOWCTBA METAJUIOB: pPEAaKUMHM C HEMETalllaMH, KHCJIOTaMH,
CONIIMH.  DeKmpoxXumuyeckuli pso Hanpsdicenuti memannos. lllenodnple MeTaulbl M HX
coequnenus. lllenodno3emMenbHbIE METAUIBI U HMX COCIUMHEHHA. ATIOMUHHNA. AMMOTEPHOCTDH
okcuaa W ruapokcuaa amomuHuda. JKenezo. CoeauHEHHs jKelle3a M UX CBOMCTBAa: OKCHUBI,
ruapokcubl ¥ conu xxenesa (11 u III).

IlepBoHaya/ibHbIE CBeleHNsI 00 OPraHUYeCKUX BellecTBax

[lepBoHaYaNbHBIE CBEJCHUS O CTPOCHHHM OPTaHMYECKHX BEIICCTB. YTJICBOJIOPOJIBI: METaH,
3TaH, ITWIEH. MCMOYHUKY Y271e6000p0008. NpUpOOHblLiL 2a3, Heghmb, y2ob. Kuciopoacoaepsxariue
COCJIMHEHUS: CHUPTHI (METaHOJI, TaHOJ, TIUIEPUH), KapOOHOBBIE KHUCIOTHI (YKCYCHasi KHCIIOTA,
aMUHOYKCYCHasl KUCJIOTa, CTEApUHOBAs U OJICMHOBAasl KUCJIOTHI). bronoruuecku BakKHbIE BELIECTBA:
KUPBI, TIII0K03a, OETKU. Xumuueckoe 3azpsazneHue okpyscarowel cpeosl u e20 nocie0cmeusl.

THnbI pacyeTHBIX 3a1a4:

1. Brruncnenme MaccoBOi 10JIM XMMHYECKOTO dJIEMEHTA 110 ()OPMYJIe COSTUHEHUSI.

Yemanosnenue npocmetiweri popmynvl  eewjecmea no mMacco8viM O00NAM XUMUYECKUX
9/1eMEeHMO8.

2. Brruncnenus mo XMMHYECKUM YpPaBHEHHSIM KOJIHUYECTBa, 00beMa, MacChl BEIIECTBA
0 KOJIMYECTBY, 00bEMY, MacCe PEarcHTOB MJIH IMPOIYKTOB PEaKIIUH.

3. Pacyet MaccoBoii JOJM pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

I[IpumepHBIe TEMBI MPAKTHYECKUX Pa0OT:

1. JlaboparopHoe oOopynoBaHUE U MpueMbl oOpaiieHus ¢ HuM. [IpaBusa Ge3omacHoit
paboThI B XUMHUYECKOH JIAOOPATOPHH.

2. OuncTKa 3arps3HEHHON TOBaPEHHOM COJIH.

3. [Ipu3Haky NpoTeKaHUsI XMMUYECKUX PEAKLUN.

4. [TosydyeHne kucaopoa U U3y4eHHUE €ro CBOMCTB.

S. [Tonyuyenue BoAOpOIa U U3yYEHHUE €TI0 CBOMCTB.

6. IIpuroroBnenue pacTBOPOB C OIPEIEICHHONM MacCOBOM JOJIed pacTBOPEHHOIO
BEUICCTBA.

7. Pemenne sxcnepruMeHTaNbHbBIX 3a7a4 0 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCUHECHUI».

8. Peakiiun noHHOTO OOMEHA.

9. Kauecmeennvie peaxyuu na uonst 6 pacmeope.

10.  Ilonyuenue ammuaxa u uzyuenue e2o c80UCMS.

11.  Ilonyuenue yanexucnozo 2asa u uzyuenue e2o c60UCMma.

12. Pemenne skcnepuMeHTanbHbIX 3a1a4d no teme «Hemeramnst IV — VII rpynm u ux
COCIUHCHUI».

Pemenue SKCIICPUMCHTAJIBHBIX 3aJla4 110 TCME «MeTabl 1 UX COCTUHEHUS.

12



10.

11.

12.

Cnmcok ucnosib3yeMbIX HCTOYHUKOB MHpopManum.

benkun, 2000. benkun, A.C. OCHOBBI BO3pacTHOM IMenaroruku: Y4ed. mocodue s CTY.
BbICHI. Tlel. yueO, 3aBeaeHuid. - M.: M3natensckuii neHtp «Axaaemusi», 2000. - 192 c. -
ISBN 5-7695-0658-X. — ctp. 4, 34-40.

Komxkacruposa, 2010. ITenaroruka: yueonux/ I'.M. Komxacnuposa. — M.: KHOPVYC, 2010.
— 744 c. — ISBN 978-5-406-00237-7. — ctp. 305 (yaeOnast mporpamma), 466-475 (popmbl u
TUNBl 00y4eHust), 378-387 (meronsl KoHTpoJs), 352-376 (meronbl oOyuenus), 388-415
(TexHos0TUN OOYYCHHS).

KpputoBa, 2014. Pabouas mnporpamMMa mnenarora: MeToaudeckue peKOMEHIAUM AJs
paspabotku/ O.H. Kpsutoa, T.C. Ky3nenosa. — CII6.: KAPO, 2014. — 80 c. — (Cepus
“ITerepOyprckuii Bektop BBeneHus PI'OC ocHoBHOTro 001Iero oopasosanus’). — ISBN 978-
5-9925-0889-5.

Haytosa, 2014. CoBpeMeHHbIE MeIarOTHYECKUe TEXHOJIOTUH OCHOBHOM IIKOJIBI B YCIIOBUSIX
droc/ O.b. [layToBa, E.B. IBanpmnna, O.A. UBamenkuna, T.b. Ka3aukosna,
O.H. KpsutoBa, W.B. MymraBunckas. — CII6.: KAPO, 2014. — 176 c. — Cepus
“IlerepOyprckuii Bektop BBeneHuss @PI'OC ocHoBHOTO 06mIero obpazoBanms”. — ISBN 978-
5-99-0890-1. —c1p. 7, 42, 43, 107, 124, 148.

TexHONOTHS Pa3BUTHS KPUTUYECKOTO MBIIUICHUS HAa YPOKE M B CHUCTEME IOATOTOBKU
yuutens: YdeOHo-MeTonuyeckoe mocobue. — 2-e u3a. — CII6.: KAPO, 2013. — 144c. —
(Cepus “TlerepOyprckuii Bexktop BBeaeHust ®I'OC ocHoBHOro 001ero oopasoBaHus™). —
ISBN 978-5-9925-0903-8. — ctp. 12.

DdenepanbHas caykba 1o Ham3opy B chepe odpasoanus u Hayku. (2007). ITucemo ®CH
COH or 18.01.2007 r. Ne 01-14/08-01 O npumepHbIX Ouierax uis CAa4d K3aMeHa II0
BBIOOpPY BBIMYCKHUKAaMH 9 KiaccoB 00IMIe00pa30BaTeNbHBIX YyupekaeHuid Poccuiickoi
denepanuy, OCyIIECTBUBLIMX ME€PEX0]] Ha HOBBIM rocylapCTBEHHBIN CTaHIApT OCHOBHOTO
obmiero oopazoBanus. Bectauk obpazoBanus, 139-140.

Tarapunona, 2015. CipaBOYHHK PYKOBOJHUTENSI METOAUYECKOIO 0ObEANHEHUs!/ aBT. — COCT.
JLIL. TarapunoBa, C.J. ArooBa. — M3a. 2-e. — Boarorpaa: Yuwmrens, 2015. — 291 c. —
ISBN 978-5-7057-3640-9. — ctp. 71-84 (3mopoBnecOepexenue), 182-254 (KOHTpOIBHO-
OLICHOYHAs JeSITEIbHOCTD).

IIpuka3 MunucrepctBa obpaszoBanus u Hayku P® ot 31.03.2014 N 253 (pes. or
08.06.2015) "OO6 yrBepxkaeHUN GeaepaTbHOrO MEepeyHs YYEOHHKOB, PEKOMEHIYEMBIX K
UCTOJb30BAHUIO MPU  peaau3ald  HMMEIOIIMX TOCYAAPCTBEHHYIO  aKKpeIUTallHIo
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro, OCHOBHOT'O OOIIEro, CpeIHero o0Iero
oOpa3zoBaHus".

[Tpuka3 MunucrepctBa oOpazoBanusi u Hayku P® ot 14 gexabps 2009 r. N 729 "O6
YTBEP)KICHUM TIepeuHsl OpraHu3aluid, OCYIIECTBISAIOIINX H3JaHHe Y4eOHBIX MOCOOuH,
KOTOpBIE JIOMYCKAIOTCA K KCIIOJNIb30BAaHUIO B 00Pa30BaTEIbHOM IIPOIECCE B HMMEIOIIUX
rOCYJJapCTBEHHYIO aKKPEIUTALMIO U peau3ylomux o0pa3oBaTe/ibHble IPOrpaMMbl 00IIETo
oOpa3oBaHMs 00pa30BaTENbHBIX YUPEKICHUAX .

®enepanbhblif 3akoH oT 29.12.2010 N 436-®3 (pexn. ot 29.06.2015) "O 3ammure aereit ot
nH(pOpMaLUY, TPUYUHSIIONIEH Bpe UX 370POBbIO U Pa3BUTHIO".

IIpukasza MwunoOpnayku P® or 17 ampens 2000 r. N 1122 (B pemakiuu HpHUKa30B
Muno6praayku P® ot 25.10.2000 N 3059 u ot 22.04.2002 N 1515) “O ceprudukanuun
KayecTBa MeJarorn4ecKuX TECTOBBIX MaTepHaioB”.

[TocranoBinenne CHK PC®CP ot 10 suBaps 1944 r. N 18 “O BBenmenuu uudponoit
NATUOAIIBHON CHCTEMBI OLIEHKH YCIIEBA€MOCTH M IOBEJCHHs HayaJbHOM, CEMUJIETHEH U
CpeaHEeN MIKOJbI .

13



14



MpunoxeHue Kk paboyeli npozpamme

Tepuox Jomanrnee
(uenmemn) |Tema ypoka 3alaHHe KonTpomsl
1 OxpaHa Tpy/aa B kabunere xumui. [IpaBuia pabotsl ¢ yueOHukoM. KoBasieHTHas1 CBSsI3b. §1
XuMHYecKast CBSI3b MEX]y aTOMAMU _Pa3HbIX HEMETAJLIOB. §2
2 XuMudeckas CBsi3b MEXy aTOMaMH METAJUIOB M HEMETAJLIOB. §3
CTeneHb OKHUCICHNS AaTOMOB. §4
3 CTpoeHHe KpUCTaJLIOB. §5
IToBTOpenue u 0b6oOImIEeHME. JIP
4 KoHTtposbHas pabota. KPP
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINU. §6
5 CKOpOCTh XHMHYECKHX PEaKIHii. §7
OOpaTuMble XUMUUECKUE PEAKIHH. §8
6 DJIeKTPOIUTHYECKAs TUCCOLMALIHSL. §9
CBoiicTBa pacTBOPOB IEKTPOIHUTOB. §10
7 Yci10BYsI TeUEHUS peakiifii B pacTBOPax JIEKTPOIUTOB /10 KOHIIA. 1P
KucnoTs! 1 ocHOBaHMS. §11
8 CBOIiCTBa COJICH. §12
Penrenue 3amau.
9 Knaccuukarys XUMHYECKUX peaKIuii. §13
IToBTOpeHue u 06o0IIeH e,
10 KoHtposbHas pabota.
OO0mye cBOHCTBAa HEMETAIUIOB. §14
1 T"anoreHsl. §15
Pemenue 3anay.
12 XJ10pOBOZOPOJL U CONISIHASI KUCTIOTA. §16
Drop, 6pom, noz. §17
13 Kucnopon u cepa. §18
Pemenue 3anau.
14 Cynb(uasl. §19
Peenue 3anau.
15 OKCHUJIBI CEPBI. §20
CepHast KHCJIOTa U e€ COou. §21
16 TIToBTOpenue 1 0000IeHNE.
Hemeramuiel VI-VII rpynn u ux coeMHeHus.
17 KoHtposbHas paboTa.
Asor u pocdop. §22
18 AMMHAK. §23
TTosrydeHne aMMHaKa U H3y4eHHE ero CBONCTB.
19 Oxcupl a3oTa. §24
A30THasi KMCJIOTA M HUTPAThI. §25
20 Baxkueiimme coenunenns pocdopa. §26
VYriepon. §27
21 Bognopouble coeiMHERUs yriaepoa. §28
OpraHnyecKkHe COoeIMHEHHS. §29
22 OKcHIbI yIIIeposa. §30
YronbHas KHCIIOTA M €€ CONu. §31
23 Kap6oHartsl.
Kpemuuii 1 ero coeiuHeHusl. §32
24 [ToBTropenue u 0000UIICHHE.
Hemerayuiel [V-V rpynn u ux coeuHeHusl.
5 KoHTtposbHas paboTa.
OOmme Qu3nyeckre CBOICTBA METAJUIOB. §33
26 OO6niMe XMMHYECKHE CBOMCTBA METAJLIOB. §34
OGIIU/IC XHUMHUYECKHE CBOMCTBA METAJUIOB.
27 I1{eno4HbIe METAIIBI. §35
Pemenue 3anau.
28 Kanpumii. §36
JKEcTKOCTh BOABL. §37
29 AJIOMUHHHA. §38
Pemenue 3anay.
30 CoenuHeHUs aTFOMUHHMSL. §39
XKeneso. §40
31 Coeaunenus xenesa (II). §41
Pemenne 3anay.
32 Coeaunenus xenesa (I1I). §42
Pemenue 3anau.
33 CIutaBbl METAJIJIOB. §43
IToBTOpEeHHE U 0600IICHHE.
34 MeTauisl ¥ UX coefAnHeHNs. Penenne 3amauq.
KonTposnbHast pabora.
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