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I. lesieBoii pasged:

1.1 ba3oBble JOKYMEHTBbI, HA 0CHOBEe KOTOPbIX COCTABJIEHA MIPOrpaMma.

e OcnoBnas obpasoBarenbHas nporpamma COIL Ne 660,

o depnepanbHBId TOCYIAPCTBEHHBIN 00pa30oBaTeNbHBIM CTaHAAPT 00IIero oOpa3oBaHUs
(COOTBETCTBYIOIICH CTYIIEHH 00pa30BaHMs);

e VMK mnpenmerHoil nunuu yueOHHKOB «lIporpamma kypca xumunm ans 8-11 kmaccos
obmieoOpaszoBarenbHbIX yupexaeauii» O.C. I'abpuensaa «/Ipodar», 2019 r.

e (CanlluH 2.4.2.2821-10 "CaHuTapHO-31HIEMHOJIOTHICCKUE TPEOOBAHUS K YCIOBHIM H
opranuszanuu o0y4eHus B 0011e00pa30BaTENbHbIX YUpexACHUIAX" (C U3MEHEHUSIMU Ha 24
HOs10ps 2015 rona);

e [locranoBnenne I[naBHOro canutapHoro Bpada P® Nel6 or 30.06.2020 1. «O6
YTBEP)KJICHUH CaHWTapHO-dmuaemMuoiornueckux mnpasmwin CIT  3.1/2.4 3598 -20
"CaHUTapHO-AIUIEMUOJIOTUYECKNE TpPEeOOBAaHUA K YCTPOWCTBY, COAEPKAHUIO U
opranu3anuu padoTsl 00pa30BaTEIbHBIX OPraHU3AlMA U APYTUX OObEKTOB COLIMAIBHOM
UHQPACTPYKTypbl Ul JAETed M MOJIOJAEKHU B YCIOBUSX pPACIPOCTPAHEHUS HOBOU
KOPOHABUPYCHON MH(PEKIIUNY;

1.2 Ilporpamma npeanasHavena g 9 kimacca OCHOBHOTO coctaBa oOydwarommxcss CpemHeit
001eoOpazoBaTebHOM MIKOJIBI No 660.

Bun nporpammsl — 001ieoo6pa3zoBartenbHasl.

1.3 Mecto npeamera B Yueonom miane COILI Ne 660.

CPOKH peau3aluy NPporpaMMbI:

[To yuebnomy minany COLI Ne 660 u3yuenue xumuu B 8 kiacce 3aHuMaeT 1 roj, 34 yueOHBIX
HeJelnn;24. B Hellelno, 68 4. B ro.

Pabouast mporpamma 1Mo XMMHH MOCTPOEHA Ha OCHOBE ()yHIAMEHTAIBHOTO SApa COACPKAHUS
OCHOBHOTO o00miero oOpa3oBanus, DdenepanbHOr0O TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO OOIIero o00pa3oBaHUs, NPOrpaMMbl pa3BUTHS U (OPMUPOBAHUS
VHHBEPCAJTBHBIX YYCOHBIX JCUCTBHN, MPOrPaMMbl JYXOBHO-HPAaBCTBEHHOTO pa3BHUTUSA U
BOCITUTAHHUS JINYHOCTH.

1.4 O0masi xapakTepucTUKA NMpeMeTa, Kypca:
Hemnn:

* OCBOCHUE BAXKHCUINIMX 3HAHHMI OO0 OCHOBHBIX IOHATHSAX M 3aKOHAX XUMHM, XUMHYECKOM
CHMBOJIHKE;

* OBJIQJICHWE YMEHUSMU HAOIIOAaTh XUMHUYECKHWE SIBIICHUS, TMPOBOJAUTh XUMHYECKUUN
SKCIIEPUMEHT, TPOU3BOUTH PACUEThl HA OCHOBE XUMHUYECKHX (HDOPMYI BEIIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIIUI;

* pa3BUTHE TO3HABATEIbHBIX HHTEPECOB M HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEW B TpoIecce
MPOBEACHUSI XUMHUYECKOTO OKCIEPUMEHTa, CaMOCTOSATEIBLHOTO TMPUOOpETEeHHs] 3HAHUM B
COOTBETCTBUH C BOSHUKAIOIINMHU KU3HEHHBIMH MTOTPEOHOCTAMU;

* BOCMIUTAHUE OTHOIICHUS K XUMUU KaK K OJHOMY W3 (GYHIAMEHTAIBHBIX KOMITOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0II[e4eIOBeUECKON KyIbTYypHI,

* MPUMEHEHHUE TIOJTYYCHHBIX 3HAaHUM W YMEHUW 1Jis 0€30mMacHOr0 HWCIIOJIb30BAaHMS BEIIECTB U
MaTepUasoB B OBITY, CEIbCKOM XO3SICTBE M Ha MPOM3BOACTBE, PEUICHUS MPAKTUYSCKUX 3a7a4
B MOBCEHEBHOM XKU3HU, MPEAYNPEKICHUS ABICHUN, HAHOCIIIUX BPEJ 3I0POBBIO YEJIOBEKA U
OKpY>Karollen cpene.

3apayaMu peanu3aiuy MporpaMMbl Y4eOHOTO MpeaMeTa SBIISTFOTCS:

dbopMupOBaHUE TIEPBOHAYATLHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O BEIIECTBAX, UX
MMPEBPAIICHUAX U TPAKTHYCCKOM IIPUMCHCHW U, OBJIAZICHUC HOHATUHHBIM arrmapaTrom u
CUMBOJIMYECKUM SA3BIKOM XUMHH;



0CO3HaHHE 0OBEKTUBHOM 3HAUMMOCTH OCHOB XMMHYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUECKUX NMPEBPALICHUN HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBIICHHH KUBOUH M HEXKUBOW MPUPOJIBI; YIIIyOJICHUE MPEACTABICHUH O
MaTepHalbHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMH XUMHUYECKON TPAMOTHOCTH: CIIOCOOHOCTHIO aHATTU3UPOBATh U 0O BEKTUBHO
OLICHUBATh KU3HEHHBIE CUTYALIUU, CB3aHHbIE C XMMHEH, HaBbIKaMu 0€3011acHOr0 0OpaIieHus ¢
BEILIECTBAMM, UCIIOJIb3YEMBIMH B ITIOBCETHEBHOM KU3HU; YMEHUEM aHAIIU3UPOBATH U
IUIAHUPOBATh SKOJOTMYECKH Oe30MacHOe MOBEICHUE B LIETISAX COXPAaHEHUS 30POBbs U
OKpYKaroIlEe Cpeibl;

dbopMupOBaHUE YMEHUN yCTaHABIUBATh CBS3U MEXAY peaibHO HAOII01aeMbIMU XUMHUYECKUMHU
SIBIICHUSIMU U TIPOIIECCAMU, TIPOUCXOSIIUMU B MUKPOMUPE, OOBICHATH TPUYUHBI MHOTOOOPA3Hs
BEILECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHHUS, & TAK)KE 3aBUCUMOCTbh IIPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

MPUOOPETEHHUE OIBITA UCIIOJIB30BAHUS PA3IMUHBIX METOOB M3Y4YEHHMsI BEIIECTB: HAOIIOICHUS 32
MX MIPEBPALLECHUSAMU IIPU MPOBEICHUN HECTO0KHBIX XUMUYECKUX SKCIIEPUMEHTOB C
MCIIOJIb30BaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U TPHUOOPOB;

dhopMHUpOBaHKE MPEACTABICHUN O 3HAYCHUH XUMHUECKOM HAYKH B PEIICHUN COBPEMEHHBIX
9KOJIOTHYECKUX MPOOIEM, B TOM YUCIE B MPEIOTBPAIICHUH TEXHOT€HHBIX U KOJIOTUYECKHX
Karactpod.

Hcnosib3yemMble TEXHOJTOTHH:

Texnomoruu, wucroiab3yeMble B OOy4YEHUM: pPa3BHUBAIOIIET0 OOydYeHHs, OOy4YeHUS B
COTpyAHHYECTBE, TpobOieMHoro oOydeHusi, nuddepennupoBannoro ooOyuenusi, WKT,
30pOBbECOEPETarOIIEe, TEXHOIOTHS KPUTHUECKOTO MBIIUICHUS, IPOCKTHAS ACATEIBHOCTD.

J{UCTAaHIIUOHHOE 00y4eHHe:
Heo0xonuMocTh B JUCTaHIIMOHHOW (hopMe OOyudeHHs IUIsl IIKOJIBHHUKOB BO3PAcTaeT B TEPHO
SMUAEMHM, TOTOJHBIX YCIOBUM, KOTJ]a HET BO3MOXXHOCTH WJIM OMACHO MOCEIIaTh IIKOIY.
Tak ke, nucraHnvoHHas ¢opMa OOydYeHHUs TPEJOCTABISET BO3MOXKHOCTh — YYaIIHUMCS
JUKBUIUPOBATH IPOOETBI B 3HAHUSAX WIIM HA000POT yIIIyOUTh CBOM 3HAHUS B MHTEPECYIOUTUX HX
o0acTax.
Peanusyercs Ha minardgopme aBTOMAaTU3UPOBAHHON WH(OPMAITMOHHON CUCTEME NUCTAaHIMOHHOTO
obyuenus (https://uchi.ru/)

JlucrannoHHOe OOyYeHHE TO3BOJISIET COCTaBUTh JUIsl peOeHKAa WHAWBHYaTbHBIH
00pa3oBaTeIbHBIN MApIIPYT, MPU KOTOPOM €CTh BO3MOXXHOCThH PETYITHPOBaTh 00BEM U KaueCTBO
y4eOHOro MaTepuala, CnocoObl MoJauyu MaTepuasa, TEMI 3aHITHI, BPpeMEHHBIE PAMKH.

B03MOXXHOCTH AMCTaHIIMOHHOTO OOy4yeHHsi Oe3rpaHHYHbl M MO3BOJISIOT YCBAaWBaTh

Marepuas 3a CYET CaMOCTOATEIbHOIO W3Yy4YEHUS, a TAKXKe IONydyaTb KOHCYIbTAllUU YUYUTENs
yepe3 MnTepHer. JluctanunoHHoe o0pa3oBaHKe 3TO MpoLecC MPHOOPETeHNsl 3HAHUN U HAaBBIKOB
C INOMOIIbI0 00pa3oBaTeIbHOW Cpelbl, OCHOBAaHHOM Ha HCHOJIb30BAaHMM HH(POPMALMOHHBIX
TEXHOJIOTH, o0ecrieynBaroux oOMeH yueOHOi HHpOpMaIuei Ha pacCTOSHUM, U peaTn3yIoei
CHUCTEMY COIIPOBOXKJIEHUS M aJMHUHHCTPUPOBaHUS Yy4deOHOro rmpoiecca. ITO CHOC0O
OpraHu3aliii  mporecca oOydyeHHs, OCHOBAaHHBIH Ha MHCIOJb30BAHUU  COBPEMEHHBIX
I/IH(l)OpMaI_[I/IOHHI)IX n TCICKOMMYHHKAIIMOHHBIX TeXHOHOFI/IfI, MO3BOJIAIOIINX OCYIICCTBIIATH
o0yueHHe Ha pacCTOSIHUM 0e3 HEeMOCPEICTBEHHOIO0 KOHTaKTa MEXIy IpernojaBareieM u
ydaniumcs.
OcHoBy = O0Opas3oBaTenbHOro  mpouecca  AUCTAHIUOHHOIO o0ydeHus COCTaBJIISET
LIeJICHANpaBIICHHAass M KOHTPOJMpYyeMas HMHTEHCHBHAs caMOCTOATeNbHas pabora o0ydaemoro,
KOTOPBIH MOXET YYUTHCS B yTOOHOM JUIsl ce0st MecTe, 0 MHIUBUIYaIbHOMY PacluCaHHIO, UMes
npu ceOe KOMIUIEKT CIIeHUaIbHBIX CPEACTB O0YUEHHS U COIIACOBAaHHYIO BO3MOXKHOCTh KOHTAaKTa
C YUHTeJNeM MO TesnedoHy, AEKTPOHHON U OOBIYHON MOYTE, a TAKKE OUHO.


https://uchi.ru/

KoHTponb 3HaHMi, yMEHN, HABBIKOB C TOMOLIbIO AUCTAHLIMOHHBIX TEXHOJIOTHI:

e Pa3HOypOBHEBbBIEC OHJIAHH-TECTHI
https://docs.google.com/spreadsheet/viewform?formkey=dFd4RUNaWFNEcDIxS1Jwd0
9JbmZYZXc6MQ;

e Urpossie popMbI KOHTPOJIS;

e KontponbsHo-u3mMepuTenbHbie MaTepuaibl http://ege.yandex.ru/chemistry/.

e https://mosmetod.ru/metodicheskoe-prostranstvo/srednyaya-i-starshaya-
shkola/khimiya/metodicheskie-rekomendatsii/materialy-dlya-organizatsii-
distantsionnogo-obucheniya-khimiya-8-9-klassy.html

e https://www.youtube.com/playlist?list=PLaNpJxMKSap_XMxBj1lyPP6V0h5G8g7YAL

AKTYyaJIbHOCTh U MPAKTHYeCKAasl 3HAYMMOCTh:

XuMHsT BXOJUT B 00J1aCTh €CTECTBO3HAHMS. B COOTBETCTBUM ¢ OA3MCHBIM yUEOHBIM TIAHOM,
KypCy XHMHUHU Ha CTYIIEHH OCHOBHOT'O 00IIIET0 00pa30BaHus MPEIIECTBYET Kype
€CTEeCTBO3HAHUS, BKIIFOUAIOIINE HHTETPUPOBAHHBIE CBEACHUS U3 KypcoB (pHU3HMKH, OHOIOTHH,
aCTpOHOMUH, Teorpaduu, MaTeMaTUKU, QUKYIbTYPHIL.

XuMHus, KaKk OJIHa U3 OCHOBOIIOJIAraloIuX oOnacTell eCTECTBO3HAHUS, SIBJISETCS HEOThEMIIEMOMN
4acThi0 00pa3oBaHUs IIKOJBHUKOB. Kablil 4eloBeK >KMBET B MHpE BEIIECTB, MOITOMY OH
JOJDKEH HUMEThb OCHOBBI (DyHJIAMEHTANbHBIX 3HAHUM IO XUMHHM (XMMHUYECKas CHMBOJIUKA,
XUMHUYECKHE TMOHATHS, (aKTbl, OCHOBHBIE 3aKOHBI W TEOpPUH), MO3BOJIIONIME BBHIPAOOTAThH
NPEICTaBIEHUS O COCTAaBE€ BELIECTB, WX CTPOCHUHU, MPEBPALCHUSAX, MPAKTUYECKOM
WCIIONB30BaHUM, a TaKke 00 OMacHOCTH, KOTOPYIO OHHM MOTYT HpPEACTaBisATh. M3yuas xummuio,
yyaligecss y3HaloT O MAarepuaJbHOM €JIMHCTBE BCEX BELIECTB OKPYKAIOLIEro MHpa,
00yCJIOBIEHHOCTH CBOICTB BEIIECTB KX COCTAaBOM U CTPOEHUEM, TII03HABAEMOCTH H
IIPEICKa3yeMOCTH XMMHYECKUX sBJICHMN. V3ydeHue CBOMCTB BEUIECTB M HX MPEBpALCHUN
CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBINUICHUS, a MpakTU4yeckas pabdora C BelleCTBAMHU
(JtabopaTopHBIE OMBITHI) — TPYAOIIOOHIO0, aKKypaTHOCTH M cobpaHHoctu. Ha mpumepe xumuu
ydalnijecs: NoJy4yaroT IPEICTaBICHUsS O METOAAxX IO3HAaHMs, XapaKTEPHBIX JJIS €CTECTBEHHBIX
HayK (3KCIIEpUMEHTAIBHOM U TEOPETUUECKOM).

IInanupyemblie pe3yjabTaThbl:

CucremMa MJIaHUPYEMBIX pE3YJAbTATOB: JUYHOCTHBIX, METANPEIMETHBIX M MPEAMETHHIX B
COOTBETCTBUM C TPEeOOBAaHUAMM CTaHJApTa MPeJCTaBIseT KOMILJIEKC B3aUMOCBS3aHHbBIX y4eOHO-
MO3HABATE€JIbHBIX W Y4€OHO-TIPAKTUYECKUX 3a7ad, BBINOJIHEHHE KOTOPBIX TpeOdyeT oT
00y4aroLNXCs OBJIAJICHUS CUCTEMON yUEOHBIX AEHCTBHUM U OMOPHBIM YUeOHBIM MaTEPUATIOM.

B 9 kjacce 10 XMMHH BbINYCKHUK HAYYMTCH:

TpeboBaHus K pe3yabTaTaM 00y4eHUsI OCHOBHBIX 00pa30BaTeIbHBIX IPOrpaMM
CTPYKTYPUPYIOTCS TIO KJITFOYEBBIM 3a7[a4aM O0IIero 00pa3oBaHusl, OTPaKAIOUUM
UH/IMBUyalIbHbIE, OOILIECTBEHHBIE U IOCY1apCTBEHHBIE TOTPEOHOCTH, M BKJIIOYAIOT
JMYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIE PE3YIbTATHI.

JINYHOCTHBIMH pe3yJIbTATAMH U3YUEHMs INpeaMeTa «XHUMHsS» B 8 Kiacce SBISIOTCA

CIIEIyIOIINE YMEHHUS:

® 0CO3HABaTh €AMHCTBO U IIEJIOCTHOCTh OKPY)KAIOILEr0 MUpPA, BO3MOXHOCTH €r0 MO3HAaBAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JJOCTH)KEHUI HayKH;

® [IOCTENEHHO BBICTPAUBATh COOCTBEHHOE LIEJIOCTHOE MHPOBO33pEHHUE: OCO3HABaTh MOTPEOHOCTh U
TOTOBHOCTh K CAMOOOPA30BaHMIO, B TOM YHCIIE U B PAMKaX CaMOCTOSATEIBbHOM esSTeIbHOCTH BHE
IKOJIBI;

® OIICHMBAThH KM3HEHHBIE CUTYallUM C TOYKU 3peHMs 0e30mMacHOro obpasza >KU3HU U COXPaHEHHS
3/10pOBbSI;

® OLIEHUBATh IKOJOTUYECKUI PUCK B3aUMOOTHOLICHHUH YeI0BEKa U IPUPOIBL.




¢ opMUPOBATH IKOJOTUYECKOE MBIIUICHUE: YMEHUE OLIEHUBATh CBOKO NIESATEIBHOCTh U TOCTYIIKU
NPYTUX JIOAEH C TOYKH 3pPEHHs] COXPaHEHHsS OKPYKAaIoUIeW CpeAbl - TapaHTa >KU3HU H
Oyaronostyuus Jirojiei Ha 3emIie.
MeTanpeaMeTHBIMH PE3yJbTaTaMU H3y4YeHHS Kypca «XHMHUs» SBIsETCS (HOPMUPOBAHHE
YHUBEPCAJIbHBIX yueOHbIX aercTBuii (VY /).
Pecynamusnvie YV/I.
® CAaMOCTOSATEIFHO OOHApYXHBaTh W (POPMYIUPOBATH Y4eOHYIO MpoOIeMy, OMpeneisITh Ieib
y4eOHOM JeSTEIbHOCTH;
® BBHIJIBUTAaTh BEPCHH PELICHHS MPOOJIEMbl, OCO3HABAaTh KOHEYHBIN pe3yiabTaT, BBIOMpPATh W3
MPEJIOKEHHBIX M UCKATh CAMOCTOSITENILHO CPEACTBA TOCTHIKEHUS TICIIH;
® COCTaBJIATh (MHAWBUIYAIBHO WM B TPYIIIE) TUIAH PEHICHUs TIPOOIIeMBI,
e paboTasi 1O IUIaHY, CBEPSATh CBOW JCHCTBUS C LENBIO M, NMPH HEOOXOIUMOCTH, HCIIPABISATH
OIIMOKN CaMOCTOSTEILHO;
® B JTHAJIOTE C YUYUTEIIEM COBEPIIICHCTBOBATh CAMOCTOSTEIILHO BEIPAOOTAHHBIC KPUTEPHH OLICHKH.
llo3nasamenvuvie YVJI:
® AHAJTM3UPOBATh, CPABHUBAThH, KIACCH(PUIIUPOBATHL W 0000mmAaTh (aKThl U SIBICHUSA. BBIIBIATH
NPUYMHBI U CJICJCTBUS MPOCTHIX SBICHUH.
® OCYIIECTBIIATh CPABHCHHE, KIACCU(DHUKAINIO, CAMOCTOSITEIILHO BBIOMpas OCHOBAHUS M KPUTCPUU
JUTSL YKa3aHHBIX JIOTHYECKHUX OTIepaIuii;
® CTPOUTH JIOTMYECKOE PACCYKICHHE, BKIIIOYAIOIIEE YCTAHOBJICHHE NPUYHHHO-CIICICTBEHHBIX
CBSI3EH.
® C03/1aBaTh CXEMaTHYECKUE MOJICITH C BBIJICIICHHEM CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.
® COCTaBJISTh TE3UCHI, PA3JIMUHBIC BUJIbI IJIAHOB (ITPOCTHIX, CIIOKHBIX H T.IL.).
¢ ipeoOpa3oBBIBATh HH(DOPMAIIMIO M3 OJJHOTO BHJIA B APYroH (TAOIUITYy B TEKCT U TIp.).
® YMETh OMNPEACIATh BO3MOXKHBIE HMCTOYHHKH HEOOXOJHMMBIX CBEIICHUH, MPOHU3BOJUTH TOHCK
UH(POPMAIIUH, AaHATU3UPOBAThH U OIICHUBATh €€ JJOCTOBEPHOCTb.
Kommynuxamuenvie YVJI:
CaMoCTOATEIHbHO OPraHU30BbIBaTh y4eOHOE B3aUMOJACHCTBHUE B TpyIe (OMpeaensTh oOuue
EJTH, PACTIPEACIISATE POJIH, JOTOBAPUBATELCS JAPYT C IPYTOM U T.JI.).
[IpenmMeTHBIMHU pe3yJIbTATAMH U3YUYCHHS MPEAMETA SBISIOTCS CIEIYIONINE YMEHHUS:
® 0CO3HAHUE POJIA BEUIECTB:
- OTIIPECNIATH POJIb PA3IMIHBIX BEIIESCTB B IPUPOJIC U TEXHUKE;
- OOBSICHSATB POJIb BEIIECTB B HX KPYTOBOPOTE.
® PacCCMOTPEHUE XUMHUICCKUX MPOIIECCOB:
- IPUBOJIUTH TIPUMEPBI XUMUYECKUX MPOIIECCOB B IIPUPOJIC;
- HAXOJWTh YEPThI, CBUICTEIBCTBYIOMNE 00 OOMMX MPH3HAKAX XUMHYECKHX MPOIECCOB M UX
pa3InYMsIX.
® JICIIOJIh30BAaHUE XUMUIECCKIX 3HAHUU B OBITY:
— OOBSICHATH 3HAUCHUE BEIICCTB B KU3HU U XO3SHCTBE YETIOBEKA.
® OOBSCHAITH MHUP C TOUKHU 3PSHUSI XUMUH:
— TIEPEYHCIIATh OTIUIHTEIHHBIC CBOMCTBA XUMUYECCKHX BEIIECTB;
— pa3nu4aTh OCHOBHBIE XUMUYECKUE TIPOIIECCHI;
- OTIPEICNIATh OCHOBHBIE KJTACCHI HEOPTaHUYECKHUX BEIICCTB;
- IOHUMATh CMBICIT XUMHYECKUX TEPMUHOB.
® OBJIQJICHHE OCHOBAMHU METOJIOB IMIO3HAHHUS, XapaKTEPHBIX JIISI €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOJBl XUMHUYECKOW Hayku (HAOJIOJeHUE, CpPaBHEHHE, SKCICPHUMEHT,
U3MEpPEHHE) U UX POJIb B TIO3HAHUU MTPUPOJIBI;
- IPOBOJIUTH XUMUYIECCKHUE ONBITHI H SKCIIEPUMEHTHI M OOBSICHSITH UX PE3YJIbTATHI.
® yMEHHE OIICHHBATh IIOBEJCHUE YENIOBEKAa C TOYKH 3pPEHHUS XHMHUYECKON Oe30MacHOCTH IO
OTHONICHHIO K Y€JIOBEKY U IIPHPOJIE:




- MUCIIOJB30BaTh 3HAHUA XHMUHU [IPpU CO6JIIO,[[CHI/II/I npaBujl HUCIOJIb30BAHHUA 6LITOBI>IX
XUMUYECKHX MTPENapaTos;

— pa3nuYaTh ONacHbIC M 0€30TIaCHbBIC BEIIESCTBA.
Yd4eHHK MOJYyYUT BO3MOKHOCTH HAYYHTHCS:
BBIIBUT'aTh U IPOBCPATH SKCIICPUMCHTAJIbHO THIIOTE3bl O XUMUYCCKUX CBOMCTBAx BCIIIECCTB HaA
OCHOBE MIX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaTh B XUMHYECKUE PEAKIIUHU, O XapaKTepe
Y MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;
XapaKTepPU30BaTh BEIIIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTaHABINBATh MPUYNHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,
COCTABJISITh MOJICKYJISIPHBIC M IMOJHBIC HOHHBIC YPABHEHHSI TI0 COKPAIICHHBIM HOHHBIM
YpaBHEHUAM,
MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCITUTEIIBHBIC UM BOCCTAHOBHUTEIIbHBIC
CBOICTBA C YYETOM CTEICHEN OKUCIICHHS DIEMEHTOB, BXOAIINUX B €TI0 COCTAB;
COCTaBJISITh YPABHEHHS PEAKIIUi, COOTBETCTBYIOIIMNX MOCIIEIOBATEILHOCTH IIPEBPAILICHUN
HCOPTaHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB;
BBIIBUTATh U MPOBEPATH HKCIIEPUMEHTAIBLHO TUIIOTE3bI O Pe3yIbTaTaxX BO3JACHCTBHS pa3TUUYHbBIX
(akTOpOB HA U3MEHEHHE CKOPOCTH XMMHYECKON peaKIln;
HCITOJIB30BaTh MPUOOPETEHHBIC 3HAHUS TSI SKOJIOTHYECKH TPAMOTHOTO TIOBEICHUS B
OKpYKaroILEeH Cpese;
UCIOJIb30BaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIUU MTPU BBHITIOJTHEHUH MPOEKTOB U y4eOHO-
MCCJIEI0BATENbCKUX 3a/1a4 110 U3YYCHHUIO CBOMCTB, CITOCOOOB MOJIYYSHHS U paCcIIO3HABAHUS
BEILIECTB;
06’I)eKTI/IBHO OLICHUBATH I/IHq)OpMaIII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IPOoLECCCaAX;
KPUTHYECKH OTHOCUTHCS K TICEBAOHAYYHOU HH(OpMAaLIUU, HET0OPOCOBECTHOM peKIame B
CpeACTBax MaccoBOi MH(OpMaINH;
0CO3HABaTh 3HAYCHHUE TCOPETHUYCCKUX 3HAHUI TTO XUMHUH VIS IPAKTUICCKOM eI TEIIbHOCTH
YeJI0BeKa;
CO3/1aBaTh MOJENHU M CXEMBI [yl PEIIeHUs] y4eOHBIX U MO3HABATENbHBIX 3a/1a4; TOHUMATh
H606XOI[I/IMOCTI) CO6J'IIOI[€HI/I${ HpeI[HI/IcaHI/Ifl, npeajaracMbiX B MHCTPYKIUAX MO UCITOJIB30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XHUMHH U JP.

CucreMa OLlEHOYHBIX NpoUeayp:
[IpenMeTHBIE pe3yIbTATH OUEHUBAIOMCA C TIOMOIIBIO:
- CTapTOBOM AMAarHOCTHMKH (B T€UEHUE MEPBON MOJOBUHBI CEHTSOPS), UTOTOBOI TMAarHOCTUKH (B
TE€4YEHHE NEPBON MOJIOBUHBI Masi);
- TEKYyILero KOHTPOJs (TECTHUpPOBAaHUE, TEMaTHYECKHE IUKTAHTbI, MpaKTHYeCKhe paldoThl,
YCTHBIH OIpPOC, UTOroBast paboTa),
- IPOMEKYTOUYHOM aTTecTallK MO pe3yIbTaTaM YETBEPTHBIX OLICHOK.
Kpumepuu oyenueanus cmapmosoii OuazHoOCMUK U UMO20601 OUAZHOCIMUKU

87 —100 % - mnpaBUIBHBIX OTBETOB OIIEHKa «5»

67 —-86 % - mpaBUILHBIX OTBETOB oleHka «4»

46 — 66 % - mTpaBUIBHBIX OTBETOB OLIEHKA «3»

0—45% - mnpaBUIBHBIX OTBETOB OIICHKA «2»
Kpumepuu oyenueanus mecmuposanus, memamuiecKux OUKmManmos
88 — 100 % - mpaBUIIBHBIX OTBETOB OIIEHKA «5»

62 -87 % - mnpaBUIBHBIX OTBETOB oIeHKa «4»

37 —61 % - mpaBWIBHBIX OTBETOB OIIEeHKA «3»

0—36 % - mpaBUIBHBIX OTBETOB OILICHKA «2»

Kpumepuu OUCHUBAHUA YyCMHO20 omeema
OtmeTka «5» - MMOJIHO, YCTKO U NPABUJIBHO AAHBI ONIPCACIICHUA U PACKPBITO COACPIKAHUC
HOHSITI/II\/II, BCPHO UCIIOJB30BAHBI HAYYHBIC TCPMUHBI; AJId JOKA3aTCJIbCTBA UCIIOJIb30BaHbL



pas3IMYHbIC YMEHUs, BBIBOIBI U3 HAOMIOACHUH, ONIBITOB; OTBET CAMOCTOSITEIbHBIH,
UCIIOJIb30BaHbl PaHee NPUOOPETEHHbIE 3HAHUS.

OtMmeTKa «4» - B OCHOBHOM ITPaBUWJIBHO JaHbI OIIPEEICHUS TOHATHI U NCIIOJIb30BaHbl HAyUHbIE
TEPMMHBI; OTBET CAMOCTOSTEIIBHBIN; OIPEIEICHMSI IOHATHI HETIOJIHBIE, JOITYILEHbI
HE3HAYUTENIbHbIC HAPYIICHUS B TIOCIIEJOBATEIbHOCTH M3JI0KEHUS, HEOOIbIINEe HETOYHOCTH IPU
UCIOJIb30BAaHUU HAayYHBIX TEPMUHOB UJIM B BBIBOJAX M 000OIIEHUAX; IPABUIIbHBIC U YETKHE
OTBETHI Ha BOIIPOCHI YTOUHSIOLIETO XapaKkTepa

OtMmetka «3» - YCBOEHO OCHOBHOE COZIEp KaHue Y4eOHOIo MaTepuasa, HO U3JI0KEHO
(dparmeHnTapHO, HE BCEr/la MOCIE0BATENILHO; ONPEICICHUS OHATHI HEOCTATOUHO YETKHE; HE
UCIIOJIb30BaHbl B KAYECTBE JI0Ka3aTeIbCTBA BHIBO/IbI M 0000ILEHHS U3 HAOIIOACHUH, TOMYILEHbI
OLIMOKH MPU UX U3JI0KESHUU; TOMYIIEHBI OITUOKH U HETOYHOCTHU B MCIIOJIb30BaHUU HAYYHOM
TEPMHUHOJIOTHH, OIIPEJCIICHNE TIOHATUI; IPABUIIBHBIE U YETKHE OTBETHI HA BOIIPOCH! HABOALIETO
Y KOHKPETU3UPYIOIIETO XapaKTepa

OTMmeTKa «2» - OCHOBHOE COJiepKaHKe y4eOHOro MaTepHralia He pacKpbITO; HE JIaHbl OTBETHI Ha
BOIIPOCHI HABOJIAIIETO M KOHKPETH3HPYIOIIETO XapaKTepa; JONYIICHbI rpyOble OIMOKH B
OIPECIICHUY TIOHATUH, IPX UCIIOIb30BaHUN TEPMUHOJIOTUH.

Hmozoeasn paboma npoBOIUTCS B KOHIIE y4eOHOTO rojajyis OLEHKH WHAWBHUYAJIbHBIX
JOCTH>KEHUH 00yUaromuXxcs 10 MpeiMeTy.

VYyeHuk ocBaMBaeT nMpeaMeT Ha 6a30BOM ypOBHE, €CJIU BBIMOJNHAET HEe MeHee 50% 3amanuii
0a30BOr0 ypOBHSI.

Ha noBbllieHHOM ypOBHE y4Y€HHUK, KPOME BBINOJIHEHHBIX 3aJaHUi 0a30BOro YpoBHA (HE
menee 50%), 10JIKeH JTOMOJIHUTENBHO BBIIOIHUTE XOTs Ob1 50% 3a1aHuil TOBBIILIEHHOT'O YPOBHS.
Yem Omke 4yuciio 0ayuioB, MOJIYYEHHBIX YYalluMCsl 3a BBIOJHEHHE 33JaHUN TOBBIIICHHOTO
YPOBHSI, K MakCUMaJbHOMY 3Ha4€HHIO, TeM Oojiee y HEero pasBuUTa CIHOCOOHOCTb HPUMEHSTh
3HAHMS JUIsl pELICHU 3a/1a4l B U3MEHEHHOM CUTYaliH.

Jlnis mproOpeTeHus] MPaKTUYEeCKUX HABBIKOB M IOBBILUICHUS YPOBHS 3HAHUN B pabouyro
IpOTpaMMy BKJIIOYEHBI MPAKTUYECKHE pPaOOThI, KOTOPBIE MPOBOMATCS MPEUMYIIECTBEHHO B
IIPOLIECCE M3JIOKEHMsSI HOBOIO Marepuajlla M MOTIYT OLIEHHMBATHCA II0 YCMOTPEHHUIO YYHUTENS.
Hcxons u3 3Toro, opopMiIeHHE OTUETA IO BBINOJIHEHUIO IPAKTUYECKON paboThl OCYIIECTBIISAETCS
B pabounx teTpaasx. IIpaktudeckue paboThl MPOBOJATCS MO reorpaguu COrinacHo KajleHAapHO-
TEMaTHYECKOMY IUIAHHPOBAHMIO, B COOTBETCTBUU C TPEOOBaHUSAMHU Y4eOHOH HporpaMMmbl MO
reorpaguu. [IpakTuyeckre paboThl MPOBOAATCS KaK HHAMBHUYalIbHO, TAaK U B IIape WU B COCTaBe
TPYIIbI yYaluXcs.

IIpu npoBeneHMM MNpakTHUECKUX pabOT He mnpoBoauTca auddepeHimanus 3aJaHuil 1o
YPOBHSIM, IIO3TOMY OLIEHUBAHUE PE3YJIbTATOB BBIITOJIHEHHOTO 3aJJaHHsI OCYLIECTBIISIETCS YUUTEIEM
Ha OCHOBE OIIPEIETICHHBIX HUKE KPUTEPHUEB.

[TpakTryeckux paboT, KOTOPHIE OIICHUBAIOTCS - 3.

1. Pemenue skcreprMEHTATIBHBIX 33/1a4 MO TeMe «MeTajulbl U UX COSIMHEHUS .
2. Tlomyuyenwue, cobupanue M pacrio3HaBaHHE T'a30B.
3. Pemenue skcnepuMeHTanbHbIX 3a1ad 1no teme «Hemeramnsl IV — VII rpynnm u ux

COCTUHEHUIN Y.

Kpumepuu oyenuganua npakmuueckoi padoomoi

[Ipu oneHUBaHUM MPAKTUYECKOH PabOThl yUUTENb JOJIKEH YUUTHIBATh:

NPaBUIBHOCTD ONPEAEICHHUS 1IeTH paboThl

NPaBUIBHOCTD MTPOBEACHUS paboT

YMEHUE BBIACIATH CYIIECTBEHHbIE IPU3HAKU Y HAOJII01aeMbIX OOBEKTOB
JIOTUYHOCTh M HayyHasi IPaMOTHOCTh B O(OpPMIIEHUHU pe3yibTaToB pabOThl U B
BBIBOJIAX.

OtmeTka «5» BBICTABIIAETCA IIPU YCIIOBUH, UTO:

e cdopmyIupoBaHa Mejib padOTHI;

® MpaBWIBHO IPOBEEHA paboTa;

® BbIJICJICHBI CYIIECTBEHHbIE IPU3HAKH;



® JIOTUYHO, HAYYHO, TPAMOTHO O(hOPMIIEHBI Pe3yabTaThl HAOIIOICHUHN 1 BHIBOIBI.
OTMeTKa «4» BBICTABIISICTCS TIPU YCIIOBHUH, YTO:

e 1enb ChOPMYTUPOBAHA C TIOMOIIBIO HABOSIIMX BOMPOCOB YUUTEIS,

® [IPaBUJIHHO MPOBEJCHA padoTa;

® [IpU BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Ha3BaHBI BTOPOCTETICHHEIE;

e JIOMyIICHA HEOPEKHOCTh B OOPMIICHHH PE3YIbTATOB HAOIIOACHUN U BBIBOJIOB.
OtMmeTtka «3» BBICTABIISCTCS MPU YCIOBHUH, YTO:

e 11e)b CHOPMYITHPOBAHO C TIOMOIIBIO YIHTEIIS,

e JIONYIICHBI HETOYHOCTH U 1-2 OIIMOKY MPH MPOBEACHUN paOOThI;

® [IpU BBIJICJICHUH CYIIECTBEHHBIX IPU3HAKOB OOBEKTA BBIACICHBI JIUIIb HEKOTOPHIC;

® JIOMYIICHBI OMMUOKU B 0POPMIICHUU Pe3yIbTaTOB HAOIOICHUI 1 BHIBOIOB.

II. ConepxarenbHbIN pa3ue:

1. Temaruyeckoe MJIaHUPOBAHHUE.

HanMeHoBaHME pa3aenoB U TeM KomnuectBo yacos
Tema 1.0000menue 3HaHUN MO Kypcy 8 Kiacca. XUMHYECKHE 6

peaKIuu.

Tema 2. X1UMHUYECKHE PEAKIIUN B PACTBOpAx. 10

Tema 3.HeMeTamnsl ¥ UX COCIMHCHU. 31

Tema 4. MeTaiuibl MU UX COEQUHEHUS. 14

Tema 5. Xumus u okpyxKaroias cpesa. 2

Tema 6. O0o01IeHNE 3HAHUI IO XUMUHU 33 KypC OCHOBHOM HIKOJIBI. | 5

ITogroroeka k OI'D

Hroro 68

Pa3nen |. O600menue 3nanuii no kypcey 8 kiacca. Xummnueckue peakiuu.
(6 yacoB)

XapakTepucTuKa 3JIEMEHTa 10 ero mnonoxeHuto B llepumonmueckoint cucreme [ .
MenneneeBa. CBoiicTBa OKCHUIIOB, KHCIOT, OCHOBaHMH W COJ€Ml B CBET€ TEOpUU
AIEKTPOJIUTUUECKON JTUCCOIMAIIMA M OKHCIEHUS-BOCCTAHOBJIEHUsI [loHsATHE O TepexoaHbIX
aneMeHTax. AMQOTEpHOCTh. ['eHeTHUeCKuil psl mepexoaHoro aneMeHTa. [lepuonndyeckuit 3akoH
n llepmogmueckas cucrema xumuuyeckux »dneMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3aIys )KUBOW M HEXUBOW MPUPOAbl. XUMHUUECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKUE OJJIIEMEHThl B KJIETKAaX JKUBBIX OPraHU3MOB. Makpo- HU MHKPOIJIEMEHTHI.
O0o01IeHrne CBeICHUH O XMMHUECKHUX peakiusax. Kimaccudukaius XUMHYECKUX PeakIuil Mo
Pa3IMYHBIM OCHOBAHUSIM:

— IO COCTaBY U YHCITy PEarupyromnux U 00pa3yroIuxcs BEIIeCTB;

— M0 TerI0BOMY 3 PexTy;

— 110 HaIpaBJIEHUIO;

— TI0 W3MCHEHHWIO CTEMEeHEW OKHUCICHHS »JJEMEHTOB, OOpa3yIolUX pearupyronme
BEILIECTBA;

— 1o (a3e;

— M0 UCIOJIb30BAaHUIO KaTaIu3aTopa.

[lonsaTHe O ckOpoCTM XHMMHUYECKOW peakuuu. DakToppl, BIUAIOIIAE Ha CKOPOCTH
XUMHYecKHX peaknuii. Karanuzatops! u katanu3. MHTHOUTOPBI. AHTHOKCHAAHTEHI.

Obobwenue u cucmemamuzayusi 3Hanuii no meme Beedenue Obwas xapaxmepucmuxa
XUMUYECKUX DJleMeHmos u Xumuveckux peakyuil. Ilepuoouyeckuii 3axon u Ilepuoouueckas
cucmema xumudeckux snemenmos. /. 1. Menoeneesa.




Jemoncmpayuu. Pazmuunsie popmbl Tabmui [lepuonnyeckoi cucreMbl. Mojenu aToMoB
anemeHTOB |—III mepwomoB. 3aBHCMMOCTh CKOPOCTH XHMHYECKOW pEaKIUH OT TPHUPOIBI
pearupyromux BeIIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakIMu OT KOHILIEHTpAaIlUu
pearupyromux BEUIECTB. 3aBUCUMOCTh CKOPOCTHM XHMHMYECKOM peakluu OT IUIOIAIU
CONPUKOCHOBEHUSI PEATHPYIOIIMX BEIIECTB (CKUMSMIMK CJ0i»). 3aBUCUMOCTh CKOPOCTH
XUMUYECKON pEeaKUu OT TEMIEpaTyphl PEarupyrolux BelecTB. [ OMOreHHbIN U TreTepOoreHHbIN
KaTann3bl. DepMeHTaTUBHBIN KaTanu3. IHrnOupoBaHue.

Jlabopamopuvie onvimei. [lonydyeHne TUAPOKCHIA IUHKA U UCCIIEIOBAaHUE €r0 CBOWCTB.
MopnenupoBanue NOCTPOEHUS IEPUOINUYECKON TaOINIIbI. 3aMEIIECHHUE JKEIE30M MEJIU B pacTBOPE
cynsgara menu (II). 3aBUCMMOCTD CKOPOCTH XMMHUYECKON peaklUy OT MPHUPObI pearupyromux
BEIIECTB HA IPUMEPE B3aUMOJCUCTBHUS PA3JIUYHBIX KHUCIOT C pa3IMYHBIMU METAJJIAMH.
3aBUCUMOCTh CKOPOCTHM XHMHMUYECKOW pEeakUUH OT KOHUEHTpALUU pEearupyrollux BEIIEeCTB Ha
IpUMepe B3aUMOAEUCTBUS LIMHKA C COJITHOM KUCIIOTON pa3IMYyHOM KOHLEHTpaluu. 3aBUCHMOCTb
CKOPOCTH XUMHYECKOW pEAKUUU OT IUIOMIAAN CONPUKOCHOBEHHUS PEarupyrollux BeELIECTB.
MopenupoBaHue «KHUIISIIETO CIOS». 3aBUCHUMOCTh CKOPOCTH XUMHYECKOM peakiuu OT
TEMIEpaTypbl PEarupyrolux BEIIECTB Ha MpuMepe B3aumoaelcTtBus okcuna memu (I) c
pacTBOPOM CEPHOM KMCIIOTHI IPYU Pa3IudHbIX TemIieparypax. Pa3znoxxkeHune nepokcuaa Bogopoaa
C MOMOIIIBIO0 JUOKCH/Ia MapraHia u katanaspl. OOHapyXKeHHEe KaTana3bl B HEKOTOPHIX MUILEBBIX
npoaykrax. MHruOupoBaHue B3aMMOJEUCTBHUS COJSIHOM KHUCIOTBHI C ITMHKOM YPOTPOITMHOM.
Kontponbhas pabora no teme «BBenenue. OO0Iiasi XxapakTepUCTUKa XUMHUYECKHX SJIEMEHTOB U
xuMuueckux peakuuid. Ilepuwonnueckuii 3axkoH u Ilepronnueckas cucTeMa XHUMUYECKUX
aneMeHToB . 1. MenaeneeBay.

Paznea II. XumMudeckne peakuum B pacTBOpax.

PactBopenne  kak  ¢usuko-xumuueckuid  mpouecc. llondarue o rugparax
Kpuctajoryaparax. PactBopumocTs. KpuBblE pPacTBOPUMOCTM KaK MOJEIb 3aBUCUMOCTH
pacTBOPUMOCTH TBEPJBIX BELIECTB OT Temueparypbl. HachllieHHbIe, HEHACBILEHHbIE W
NIEPECHIILIEHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB JJIsl IPUPOJIBI U CENBCKOTO XO35AMCTBA.

[TonsiTue 00 HSNEKTPOIUTHUECKON AMCCOLMAIMM. OJIEKTPOJIUTBI U HEIJIEKTPOJIUTHI.
MexaHn3M IHCCOLMAlN AJIEKTPOJIMTOB C PA3JIMYHBIM TUIIOM XUMHUYECKOW cBs3u. CTerneHb
AIIEKTPOJIUTUYECKON Aucconuaniy. CHUIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUM DJIEKTPOIMTUYECKOW Juccounanuu. MoHHBIE ypaBHEHUs
peakuuid. YciaoBUsS IPOTEKaHUS peakluu OOMEHa MEXIy 3JIEKTPOJUTaMH 10 KOHIIA B CBETE
VOHHBIX [TPEICTaBICHUMN.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotsl, ux ximaccuduxanusa. Jucconmanus KHUCIOT W MX CBOWCTBA B CBET€ TEOPHH
ANEKTPOJUTUYECKON AUcCcCOnMaMi. MOJEKYIsIpHbIE W HOHHBIE YPAaBHEHMS DPEAKLUUNA KHUCIOT.
B3aumopneicTBue KHUCIOT € MeTallaMU. OJIEKTPOXMMHUYECKUH PpAJl HaNpsHKEHUH METaJuloB.
B3anmopneicTBre KHUCIOT ¢ OKCHJIAMH METAJUIOB. B3anMOJeiCTBHE KHUCIOT C OCHOBAaHUSMH —
peakuus HeWTpanuzauuu. BzaumopeiictBue kucnor ¢ comsMu. Mcnonb3oBaHue TaGIUIBI
pPacTBOPUMOCTH JJIsl XapaKTEPUCTUKH XUMUYECKUX CBOICTB KUCIOT.

OcHoBanus, ux Kinaccudukanms. /lucconmaus OCHOBaHUN U UX CBOMCTBa B CBETE TEOPUHU
ANEKTPOJIUTUYECKON aucconuanui. B3anmoaeiicTBe OCHOBaHWWM € KHUCJIOTAMH, KHCIOTHBIMU
oKcHJIaMH M coisiMH. Mcnonb3oBaHue TaONMIBI PACTBOPUMOCTH JJISl  XapaKTEPUCTUKU
XUMHYECKUX CBOMCTB OCHOBaHMU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHUM ITPU HAIPEBaHUU.

Conn, ux KinaccupUKays ¥ AUCCOLMAIMS PA3TUYHBIX TUHOB cosieid. CBOMCTBa conell B
CBETE TEOPUU DIIIEKTPOJMTHUYECKOW aucconuanuu. BzaummopaeicTBue cojiedl ¢ MeTallJlaMH,
yCIIOBUS NPOTEKAaHMs ITHX peakuui. B3aumoneicTBue cosiell ¢ KUCIOTaMHM, OCHOBaHUSIMHU U
consiMu. Mcnonp3oBanue TabIUIBl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB
COJIEH.

O06o0menue cBeleHni 00 OKCHAaxX, UX KIacCH(pUKAIMN U XUMUUECKIX CBOWCTBAX.



['eneTndeckue psAabl METAUIOB W HEMETAIOB. ['eHeTHueckas CBsI3b MEXAYy KiaccaMu
HEOPraHWYECKHUX BEIIECTB.

OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIIEHUE U
BOCCTaHOBJICHUE.

Peaknmm mMOHHOTO OOMEHa M OKHCIHMTEIbHO-BOCCTAHOBHUTEIbHBIC peakiuu. CocTaBieHHE
YpaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOOM AJIEKTPOHHOTrO OasiaHca.

CBolicTBa MNpOCTHIX BEIIECTB — METAIOB U HEMETA/IOB, KHUCIOT M COJIel B CBETE
MpeJICTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCaX.

JeMoHcTpanuu. lcnbiTaHue BEIIECTB U MX PACTBOPOB HA JJIEKTPOIPOBOJHOCTH. [IBHKEeHHE
OKpAIIEeHHBbIX HOHOB B AJICKTPUYECKOM II0JI€. 3aBUCUMOCTb 3JIEKTPOINPOBOJAHOCTH YKCYCHOM
KHUCJIOTBI OT KOHLUEHTpALMU. B3auMOJelCTBUE LIMHKA C CEPOM, COJSHOW KUCIOTOM, XJIOPHUIOM
memu (11). Topenne maraus. B3anmoaelicTBre XJI0pHOM B CEPOBOAOPOTHON BOJIBI.
JlabopaTopHble onbIThl. Peakuuu, XapakTepHble UIsl PacTBOPOB KHUCIOT (COJSHOM WIH
cepHoil). Peakiuu, xapakTepHble JUIsl paCTBOPOB Iiesouell (TUIPOKCUIOB HATPUS WUIIM KaJus).
[TonyueHne u CBOICTBA HEPACTBOPUMOIO OCHOBaHMs, Hanmpumep, ruapokcuaa meau (11).
Peakiuu, xapakTepHble JUIsl pacTBOpPOB cosiei (Hampumep, it xjopuna meau (11). Peakumw,
XapakTepHbIE I OCHOBHBIX OKCHJIOB (Hampumep, Ui OKCuaa Kaiblus). Peakuuw,
XapaKTepHBIE I KUCIOTHBIX OKCUIOB (HapUMep, ISl YTIEKUCIIOTo ras3a).

«Y CJIOBHS MPOTEKAHMSI XUMUUECKUX PEAKIIMI MEX/Ty paCTBOPaMH JIEKTPOIUTOB 10 KOHIIA»

. «CBolicTBa KHCIIOT, OCHOBaHHMI, OKCUIOB M COJICH)

«Perenue sKCrepuMeHTaIbHbIX 3a/1a49»

Yyamuecss D0/KHbI 3HATh: OIPEICICHUE IMOHATHUS «PacTBOPBI», YCIOBHUS PACTBOPEHUS
BellecTB B Boje. OnpeneneHue MOHATHS «3JIEKTPOIUTY, «HEIIEKTPOIUTY, «AJIEKTPOIUTUYECKAs
JUCCOLIMAIUS», «CHIIBHBIN AJIEKTPOIIUTY, «CIIA0BINA SJEKTPOIHUTY, IOHUMATh CYITHOCTD Mpoliecca
AIIEKTPOJINTUYECKOH aucconanvv. OCHOBHbBIE TIOJOXKEHUS TEOPUU DJIEKTPOIUTHUECKON
nmuccouuanuu. Onpenenenrue KUCIOoT, menodei u coneit ¢ Touku 3penus TO/. Knaccudukaruio
M XUMHYECKHE CBOMCTBA KHUCJIOT, OCHOBAaHWUM, OKCHUJIOB U COJIEH. ONPEACIICHUE MOHATHI
«OKHCIIMTEIIbY, «BOCCTAHOBUTEIbY, KOKHUCIECHUEY, «BOCCTAHOBICHUEY.

Ymersn: MOJIb30BaThCsid  TaOMUIEll  pacTBOPUMOCTH. CocraBnsTth YpaBHEHUS
ANEKTPOJIUTUYECKON TUCCOLMALUN KUCTIOT, 1esouei u conell. COCTaBISTh YpaBHEHUSI peaKIUi
MOHHOTO OOMEHa, MOHUMAaTh UX CYIIHOCTh. OmnpenensTb BO3MOKHOCTb MPOTEKAaHUS peakluil
HOHHOTO 0oOMeHa. COCTaBJIATh ypaBHEHUS PEaKIUi, XapaKTepU3YIOIINX XUMHUYECKHE CBONCTBA
KHCJIOT, OCHOBAHUH, OKCHUJIOB U COJIEH B MOJIEKYJISIPHOM M HOHHOM BHJie. COCTaBISATh ypaBHEHUS
peakimii, XapakTepU3yIolue XUMUYECKUE CBOMCTBA U TEHETUUECKYIO CBSI3b OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEJUHEHUH B MOJIEKYJISPHOM U HOHHOM BHJe. Omnpenenstb OKUCIUTETH U
BOCCTAHOBUTEIM, OTJIMYATh OKHUCIUTEIb — BOCCTAHOBUTEIBHBIE PEAKIUU OT JPYIHMX THUIIOB
peakiui, paccTaBisATh KOI(DQPUIIMEHTHI B OKUCIUTEIHLHO — BOCCTAHOBUTEJBHBIX PEAKITUIX
METO/I0M 3JIEKTPOHHOTr0 OanaHca

Paszpen I111. Hemerananl u X coequHeHu .
(31 yacoB)

OO0mass xapakTepuCTUKa HEMETaJUIOB: MoJIokeHne B [leproamdeckoil cucTeMe XHUMHYECKHX
anemenToB J[. 1. MenpeneeBa,0cO0EHHOCTH CTPOCHHS aTOMOB, AJIEKTPOOTpHUIATENBHOCTE (D0)
KaKkMepa «HeMeTaNInuHOCTHY, pan 0. Kpucrainuyeckoe CTpoeHHE HEMETAIOB — IPOCTHIX
BemecTB. Ainmorponus. Pusmdeckue CcBOWCTBa HeMmeTauioB. OTHOCHUTETBHOCTh TOHSATHI
«METaJUD» B «HEMETAILII».
Bonopoa.Ilonoxenune Bomopoaa B Ilepumoandeckoid cucteMe Xumuyeckux snemeHtoB J[. .
MenneneeBa. CTpoeHue atoMa U MOJIeKyJsbl. DU3NUYECKHEe U XMMUYECKHUE CBOWCTBA BOAOPO/A,
€ro MoJIydeHue U NpUMEHEHHE.
Bona.



Crpoenue Monekyibl. Bogopoanas xumudeckas cBsizb. Ouznueckue cBocTBa BOJbl. AHOMAIUU
CBOMCTB BOnbl. ['mapodwmipHbie n TUApOPOOHBIE BemecTBa. XUMHUYECKHE CBOWCTBA BOJBI.
KpyroBopor Boabl B mnpupoxe. Bomooumctka. Aspamms Boabl. bbiToBbIe  (PUIBTPHL
MuHepanbHble BOJbI. JucTuimpoBanHas BoJia, €€ NOJy4Y€HHE U IPUMEHEHHUE.

OO0masi XapaKkTepUCTHKA raJIOTeHOB.

Crpoenue atomoB. [IpocTsie BellecTBa U OCHOBHBIE COEIMHEHHUSI TaJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xiope, opome, prope u ioae. [IlpuMeHeHne raoreHoB U UX COSIUHCHUA B
HapOJIHOM XO35IHCTBE.

Cepa.

Crtpoenue aToma, aJl7IOTPONHS, CBOMCTBA U TPUMEHEeHHe pomonueckoit cepbl. Okcubl cepol (IV)
u (VI), ux nonydyenue, cBoiictsa u npumeHenue. CepHas KUCIIOTa U €€ COJIU, UX IPUMEHEHUE B
HapoJIHOM Xo03siiicTBe. [Ipon3BOACTBO CEpHOM KUCIIOTBHI.

A3or.

CrpoeHue aTomMa M MOJIEKYJbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMHUAK, CTPOEHUE, CBOICTBA,
nosydyeHue u npumeHenue. Conu amMMoHUs, UX cBoiicTBa U npumeHeHue. Okcunbl azota (I11) u

(V).

A30OTHas KMCIIOTa, €€ CBOMCTBa U puMeHeHue. Hutparsl 1 HUTPUTHL, TpoOJIeMa UX COJEpKaHuUs
B CEJIbCKOXO03SUCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHHUSI.

Dochop.

CrtpoeHue aroma, ayulOTpomusi, CBOWcTBa Oenoro u kpacHoro docdopa, UX MPUMEHEHUE.
OcHoBHble coeauHeHus: okcua ¢ocdopa (V) um oprodochopras kuciora, ¢ocdarsl.
®ochopubie y1oOpeHus.

Yraepoa.

CtpoeHue aroma, aJJIoTpomnusi, cBoiicTBa Moaudukanui, npumenenne. Oxcuasl yriaepoaa (1) u

(IV), ux cBoiicTBa 1 npumenenne. KapOOHATHI: KaIBLUT, COJA, MOTAI, X 3HAUYEHUE B MPHUPOJIE
Y ’KU3HU YEJIOBEKa.

Kpemnuuii.

Crpoenue aToma, KpUCTAUNIMYECKHII KPEeMHHUH, €ro CBOWCTBa W npuMeHeHue. OKCUJ KpeMHUs
(IV), ero npupoansie pasHOBUAHOCTH. CUITMKAThl. 3HAUEHUE COCIUHEHUN KPEMHHUS B )KMBOU U
HexuBoM npupoze. [loHdaTre 0 CUIMKAaTHON MPOMBIIITIEHHOCTH.

JdemMoHCcTpaumu.

OOpasupl TaJOreHOB — TMPOCTBIX BEIIECTB. B3amMOJeHCTBHE TallOTeHOB C HATPUEM, C
anoMuHueM. BeiTecHeHHe xsopoM Opoma WM MOJAA U3 pacTBOPOB UX cojeil. Bzaumoneiicteue
cephbl C METaJNIaMU, BOJIOPOJIOM U KUCIOpOaA0M. B3anMoaeicTBre KOHIIEHTPUPOBAHHOM a30THOM
KHUCIIOTHI ¢ Menpto. Ilornomienne yrieM pacTBOPEHHBIX BELIECTB WM ra3zoB. BoccTaHoBieHue
Menu u3 ee okcuaa yrieM. O0pasibl IPUPOIHBIX COETUHEHUH XI0pa, cephl, pocdopa, yriaepona,
kpeMHusi. OOpa3iibl BAXKHEUIINX I HAPOJHOTO XO3sIMCTBA Cyinb(haToB, HUTPATOB, KApOOHATOB,
docdaros. Obpasiibl cTekIa, KEPpaMHUKH, [IEMEHTA.

JlabopaTopHble ONBITHI.

[lonyuyenue u pacno3HaBaHue Bojaopona. VMccienoBaHne NMOBEPXHOCTHOTO HATSKEHHS! BOJBI.
PactBopeHne nepmanranaTa Kanus UM MEIHOTO Kyrnopoca B Boje. ['uapaTaius 06€3B0KEHHOTO
cynetara menu (II). 3roToBrneHne TurncoBoro oTnevaTka.

O3HakoMJIeHHE C KOJUIEKIMel ObITOBBIX (puiibTpoB. (O3HAKOMIIEHHE C COCTAaBOM MHHEpalbHOMN
BoAbl. KauecTBeHHas peakuust Ha rajgoreHuJ-uoHbl. [lonmydeHue u pacrno3HaBaHUE KUCIOPOJA.
['openue cepsl Ha BO3yxe U B Kuciaopoae. CBoicTBa pa30aBIeHHON CepHOM KUCIOTHL. M3yuenue
CBOICTB amMmmuaka. PaciosHaBanue coneli aMMoHusi. CBOMCTBa pa30aBIeHHOM a30THOW KUCIOTHI.
B3auMopeiicTBHe KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meapto [openume dochopa Ha
BO3AyXe M B kucinopoje. PacnosnaBanue ¢ocdaros. I'openue yrna B kucnopone. Ilomydenue
YTOJIBHOM KHUCTOTHI U M3Y4YEeHHE €€ CBOMCTB. [lepexoa kapOOHATOB B THAPOKAPOOHATEHI.
Paznoxenune ruapokapbonara Hatpus. [lomydeHune KpeMHEBOW  KHCIOTBI M HM3yU€HHUE ee
CBOICTB.



Paznea V. MeTaJLIbl M UX COeTHHEHUS.
(14 yacoB)

ITonoxenue meraiuioB B Ilepuonnueckoin cucreme xumudeckux snemenTos /. 1. Menneneesa.
Mertannuueckas KpHUCTaJUIMUECKas pelieTka M MeTalUIMdeckas XUMHU4eckas cBs3b. OOmue
¢dusnueckue cBoiictBa mMerauioB. CIUIaBbl, MX CBOMCTBA M 3HAYCHHE. XHUMUYECKUE CBOWMCTBA
METAJVIOB KaK BOCCTAHOBHTEJIEH, & TAK)KE B CBETE UX IOJIOKEHUS B JIEKTPOXUMHYECKOM Py
HanpspkeHui MetamioB. Koppo3us MetamioB u crnocoObl 00psObI ¢ Hell. MeTaiuisl B IpUpPOJE.
OO0m1re crnocoObl UX TOJTYYCHHS.

OO0masi XxapaKTepucTHKA WIEJ0YHbIX MeTauIoB. Metamuisl B ipupojge. O6mue crnocoObl ux

nonyueHusi. Ctpoenue aromoB. lllemounblie MeTamibl — MpoCThiE BellecTBa. BaxHeifmue
COCAMHCHUA MICJIOYHBIX MCTAJIJIOB — OKCHU/bI, TUAPOKCHUIBI U COJIK (XJIOpI/II[BI, Kap6OHaTBI,
cynb(daTel, HUTpPaThl), MX CBOWCTBA U MPUMEHEHHE B HapoAHOM xo3sicTBe. KanuiiHbie
ya00peHusl.

O01mas xapakTepucTHKA 3JIeMEHTOB IJIaBHOM moarpynnsl I rpynmnsl.

Crpoenue aromos. lllenouHo3eMenbHblE MeTallbl — IMPOCThIE BelllecTBA. BaxHeilmue
COCIMHEHUS IIETOYHO3EMENbHBIX METAJUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUIBL,

KapOOHAThI, HUTpATHI, cyinbdaTel, ¢ocharel), WX CBOWCTBA M TNPUMEHEHHE B HAPOJHOM
XO034MCTBE.

ANIOMUHHU.

Crpoenue aroma, (U3MUECKHE U XUMHYECKUE CBOMcTBa mpocTtoro BemiecrBa. CoeauHeHUs
IIOMUHUS — OKCHUJl U TUAPOKCUM, UX aM(OTepHbIl XapakTep. BaxHeilue coin aatOMUHUS.
[TpuMeHeHrE aIIOMUHMS U €r0 COCIUHEHUM.

Keaneso.

Crpoenue aroma, ¢u3nMyeckue M XMMHUYECKHE CBOMCTBA IPOCTOro BeullecTBa. ['eHeTmueckue
panet Fe*? u Fe*3.

Baxknenmue conu jxene3a. 3HaUCHUE JKEI€3a M €ro COCOUHEHHWM [UIsl IPUPOABI U HApOIAHOIO
XO0341CTBa.

JdeMoHCcTpanum.

OO0pa3ibl MENOYHBIX M MIEIOYHO3eMEeNbHBIX MeTauioB. OOpasimpsl cruiaBoB. B3aumopeiicTBue
HaTpUs, JUTHS M KaJlbliUg C BOJOW. B3aumoneicTBue HaTpus M Mar"us C KHUCIOPOZIOM.
B3aumoneiictBue meramios ¢ Hemetauiamu. [lomyuenue ruapokeuios xenesa (1) u (II1).
JlabopaTopHbIie ONBITHI.

B3aumoneiictBue pacTBOpoB KHCIOT U cosieid ¢ MeTtasmamu. O3HakOMJIEHHE C pyJaMu
xkene3a.OKpalluBaHUE IUIAMEHU COJIIMH UIEJIOYHBIX METauIoB. B3aumopelicTBue KaibLius C
BOJI0M.. [lomydeHre ruipoKCuaa KaJIbIUsl U UCCIIEIOBAHUE €T0 CBOMCTB.

[losnydyeHne ruipokcuia allOMUHHUS M MCCIEN0BAaHUE €r0 CBOMCTB. B3aumoneincTBue xenesa ¢
cossiHoM kucnoToi. [lomydyenue ruapoxcunos xenesa (II) u (I1I) u usyuenue ux cBoicTB.

Pa3znen V.Xumus u okpy:xamomas cpeaa.
(2 yaca)

[Tnanera 3eMisi COCTOMT U3 JKEIE30HUKENIEBOTO Sipa (BHYTPEHHETO U BHEIIHETO0), MaHTHH,
KOTOpasi COCTOMT U3 BEIECTB, 00pa30BaHHBIX B OCHOBHOM TPEMSI XUMUYECKUMU dJIEMEHTaAMHU:
ATIOMUHHIEM, KPeMHHEM U KucioposoM. Jlutocdepa o6pazoBaHa COETMHEHUSIMHU, B COCTaB
KOTOPOW BXOJAT MPEUMYIIIECTBEHHO KUCIOPo (46%), kpemuuii (28%), amtomunnii (8%).
XHUMHYECKHUE JIEMEHTHI 00pa3yIoT BEIIeCTBa, MUHEPAJIOB ¥ TOPHBIX MTOPOJ, KOTOPBIE CITy>KaT
MCTOYHUKOM MOJIYYEHUSI MPOCTHIX BEIIECTB U COEAMHEHUHN ITHX 3JIEMEHTOB.
CrencTBreM XUMHUUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH CPEIbI SBIISIFOTCS TAKHE KOJIOTHUECKUE
po0JIeMbl, KaK HapyIlIeHne OMOre€OXUMHUECKUX KPYTOBOPOTOB XUMHUYECKUX IJIEMEHTOB,
MOTETUICHHE KIMMaTa, KUCIOTHBIE TOXIN U 1p. OCHOBHAS 1E/Th «3EJICHON XUMUN) -
MPEeA0TBPALIEHNE XUMUYECKOTO 3arpsI3HEHUS OKPY>Karolel Cpeibl.



Paznes V1. O6001menne 3HaHMI 10 XHMHH 32 KypC OCHOBHOI1 mKo0Jbl. Ilonroroska
k OI'J.
(5 yacoB)

[Tepuoanueckuii 3axkoH u [lepuoauueckas cuctemMa xuMuueckux 3yemMeHToB J[. . Menpaeneena.
®u3nuecKuil CMBICT TMOPSAJKOBOIO HOMEpa »JJEMEHTa, HOMEpPOB TNEpHOJa U TPYIIIIHL.
3aKOHOMEPHOCTU M3MEHEHHMsI CBOWCTB RJIEMEHTOB M MX COCIMHEHHMM B MEpUOJAX W IpyIIax B
CBETE IMPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.
3HaueHHE MEPUOAUYECKOTO 3aKOHA. BUIbl XMMHYECKHMX CBSI3€d M THUIIBI KPUCTAJUIMYECKHUX
pemeTok. B3anMocCBsI3b CTpoeHUs U CBOMCTB BemiecTB. Kiaccuukanuss XUMHUECKUX PEaKIii
[0 Pa3JIMYHbIM MPU3HAKAM (UHCIIO U COCTAB Pearupyromux U 00pa3yroIuXcs BEIIeCTB; HaJTuune
rpaHulibl  pasfena (a3; TerIoBod JPQeKT; U3MEHEHHWE CTENeHEH OKHUCICHUS aTOMOB;
UCIIOJIb30BaHUE KaTallM3aTopa; HampapiieHue nporekanus). CKOPOCTh XUMUYECKUX pEaKiui U
dakropbl, Biustonme Ha Hee. OOPaTUMOCTh XUMHUYECKUX PEAKIUH U CIOCOOBI CMEIICHHS
XUMHYECKOIO0 PaBHOBECHS.
[IpocTeie M cnoXHBIE BEHIECTBA. MeTaibl U HEMETAJUIbl. [ €HETHYeCKHE PsAIbl METallla,
HEMeTallla H mepexogHoro Meramia. OKCUapl W TUAPOKCUIBI (OCHOBAHUS, KHUCIOTHI,
amM(pOoTepHBIC THAPOKCHUIBI), CONU. VX cocTaB, KilacCU(pUKALUS U OOIIHEe XUMHYECKHE CBOMCTBA B
CBETE TEOPUH DJIEKTPOJIUTHUUECKON TUCCOLUALIUN.



I11. OpranusanuoHHBIH pa3aes:
YyeOHO-MeToANYEeCKOe 00eCTIeYCHUE peaTu3aii IPOrPaMMBbl:

Y4eOHuUK:

«Xumus 9 xnace» O.C. T'abpuenss u ap 8 uzn., M:, Ipoda, 2017

JlonoIHUTeILHAS JTUTEPATypa A yUUTeJIs:

1. Xumus. HactonpHas kaura yuutens.9 knace/. O.C.I'abpuensa, H.I1. BockoOoiinukosa, A.B.
SmykoBa. — M.: «/Ipodan, 2012.

2. Xumus.9 Kiacc: KOHTPOJIBHBIE U ITPoBepouHbie paboThl kK yueoHuky O.C. ['abpuensna
«Xumus.9 xknacey/ O.C. I'abpuensa u ap.- M.: [Ipoda, 20161

/ O.C. I'abpuemnsn, A.B. Smykosa. - M.: «/Ipoday, 2017.

3. Xumus. Mynstumenuiinoe npuwioxkenue kK YMK «Xumust. 9 kiace». DnekTpoHHoe yaeOHOe
uznanue OO0 «/Ipoda».2008.

Inardopma TUCTAHUMOHHOTO 00yYeHU S :

e Ilanardopma aBTOMATH3MPOBAHHON MH(POPMALMOHHONH CHCTEMBI JUCTAHUMOHHOTO
odoyuenus (https://uchi.ru/)

e http://edu.1lc.ru

e WWW.SOm.Sio.ru

enMHas  KoJulekius — nuMpoBbIX  00pa3oBareNbHBIX  pecypcoB:  http://school-
collection.edu.ru/.

chem.msu.su

hemi.nsu.ru

college.ru

school-sector.relarn.ru

alhimikov.net

alhimik.ru

chemworld.narod.ru
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