PINT — Soudagiog) ‘a

MO FEmsada oy e <My
AN s LA
FHBSEORRH v BRLIOnIY rimane Avpandioddy)

Vo HingoRk sT0z-307
(d1IE) B3DEUX 6 BOXHMOERLGo faf
CEMINIO RLIwTadu 030001,
VININVAIOAIT BYhO4SVd BEYHHVEOdULITVITY

mios pZOZ makmn 47 a0

WM 3700 R 7 | W trosoaed))

oy A A BTes)

Yoo BASROMOIVDL IR £ Oy

SHN), NexsauRaLE D 1o SO LU0 (LA00% 10 Fan
csplasdnyy | g4 ou wlossadmt AWALLIAWE, Wi )
“ ORI, ) owxnndyy

W03 B TOL nadme 97 A0
1y wosoeody
O3 Eemonda |

AOXI OWII niirsades ey
uadiowciany

ARG 10 oML g hogmd B eang
.n&aa.a!.gaz.- suviesacndgs o e i
IR Wi ot edoeatsgo mminrad) emRoude majje

il aon lyooinge U SRRy




IMosicHuTeIbLHAA 3aIMCKA
Xumusa 9 kiace

Pabouast mporpamMma kypca xumun 9 kimacca pazpaboTaHa B COOTBETCTBHH C:
»  ®enepanpHbIM 3akoHOM Poccutickoit @enepanuu ot 29 nexabps 2012 r. Ne273-D3 «O6 obpazoBanuu B Poccutickoii deneparumnyy;

+ ®depaepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO O0IIET0 00pa30BaHusl, YTBEPKIECHHBIM ITPUKA30M
MunucrepcTBa oopa3zoBanus U Hayku PD ot 17 nexadpst 2010 r. Ne1897 ¢ n3meHeHnsIMH, yTBEPKIEHHBIMU pHKa3oM MuHoOpHayku Poccun
oT 29.12. 2014 r. Nel644, npukazom ot 31.12.2015 r. Nel1577;

» [IpumepHOit ocHOBHOI 00pa30BaTEIILHON MPOTrpaMMOii OCHOBHOTO 001Iero oOpa3zoBanus (0100peHa penieHneM (eneparbHoro yaeOHo-
METOJIMYECKOT0 00beIMHEeHHSI 110 001IeMy 00pa3oBanuio (mpotokoi ot § ampens 2015 r. Nel/15);

*  OcHOBHOI 00pa3oBaTENbHON MPOrPaMMOIi OCHOBHOTO OOIIET0 00pa30BaHusl MyHULIUIIATHLHOTO Ka3eHHOT'O 0011e00pa30BaTeIbHOTO

yupexaenus «IloaropHosckas cpennsis o01eo0pa3oBaTesibHas IKOJIay;
*  Vyeonsm mianom MKOVY «Iloaropaosckas COLL;
* [Tlonoxenuem o paboueit nporpamme MKOVY «Ilonroprosckas COLL»;
* [IpumepHoii nporpamMmoii OCHOBHOTO OOIIET0 00pa30BaHUs M0 XUMHH;
* IIporpammoii Kypca XUMUHU JJI ydamuxcs 9 kiacca o0rieo0pa3oBaTeNnbHbIX YupexaeHuit - aptop ['abpuensu O.C.

Pabouas mporpamMma opueHTHpOBaHa Ha HCIOJIb30BaHME yueOHuKka: Xumus 9 knacc. 'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A. M.:
IIpocsemienue.
[IporpamMma paccuntana Ha 68 4acoB (2 yaca B HEJIEIIO).

Pabouas mporpamma peanu3yercs ¢ UCIOIb30BaHUEM 000pyI0BaHus eHTpa «Touka pocTay. B 0CHOBY mporpamMmbl 3aJI0)KE€HO IPUMEHEHUE
nnudpoBoit 1adboparopuu.

Hcnons3oBanue obopynoBanus «Todka poctay Mpu peaan3anuyl JaHHOW MPOrpaMMBbI IO3BOJISIET CO3/IATh YCIOBHSL:

=T paCIMPEHUSA COACPIKAHUS IIKOJIbHOI0O XUMHUYCCKOI'O O6paSOBaHI/I$I;

=JIs1 IIOBBIIICHU A MO3HABATEILHOM aKTUBHOCTH OGy‘-IaIOH_[I/IXCSI B eCTeCTBCHHO-Hay‘IHOﬁ OGHaCTI/I;

-JUIsl pa3BUTHS JINYHOCTU peOEHKA B Ipoliecce 00YUYEHHsI XUMUH, €0 CIOCOOHOCTE!, HOPMUPOBAHHS M YIOBJICTBOPCHUS COLHATBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;



-1JIA pa6OTBI C O,I[apéHHBIMI/I IKOJIbHUKAMH, OpraHu3alliu UX Pa3BUTHA B PA3JIMIHBIX obnacTax O6p330BaTeHBHOﬁ, TBOp‘ICCKOﬁ JACATCIIBHOCTH.
I/Isyqeﬂne XHMHH B 9 KJ1acce HamnpaBJI€HO HA JOCTUKCHUE CJICAYIOIINX neJen:

*  OcBoeHue BakHeHIIUX 3HAHUI 00 OCHOBHBIX MOHATHSX U 3aKOHAX XUMHH, XUMHUIECKOU CMBOJIHKE;

* OsniajgeHde YMeHUAMH HaOJIOaTh XUMUYECKHUE SBJICHHS, MPOBOJANTh XUMUUYECKHH SKCIIEPUMEHT, NMPOU3BOIUTh PAacueThl Ha OCHOBE
XUMHYECKHUX (OPMYJT BEIIECTB U YPABHEHUH XUMUYCCKUX PEAKITUH;

* Pa3BuTHe TMO3HABATENBHBIX MHTEPECOB M WHTEIJIEKTYaJbHBIX CIIOCOOHOCTEH B IMpoOliecce MPOBEIEHUS XUMHUYECKOTO IKCIEPUMEHTA,
CaMOCTOATEIILHOTO MPUOOPETEHNs 3HAHUH B COOTBETCTBUU C BO3HUKAIOUIUMU KU3HECHHBIMU MTOTPEOHOCTSIMU;

* Bocnuranmue OTHOIICHUS K XUMHUH KaK K OTHOMY U3 ()yH/IaMEHTAIbHBIX KOMIOHEHTOB €CTECTBO3HAHMSI M DJIEMEHTY 00I1e4eI0BEYECKON
KYJIbTYpHI;

+ IlpumeHeHHe MOIy4YeHHbIX 3HAHUN M YMeHHH 111 0€30MaCHOTO HCIOIb30BaHUS BEUIECTB U MAaTEPUAJIOB B OBITY, CEIbCKOM XO3HCTBE
Y Ha TPOU3BOJCTBE, PEIICHHS MPAKTUUECKUX 3a7a4 B MOBCEIHEBHOW KU3HH, MPEAYNPEKIACHUH SBICHUM, HAHOCSIIHUX BPEI 370POBbIO
YEJIOBEKa M OKPYXKaIOLEH cpeie.

AnantupoBanHas pabodas mporpamma ans oOydarommxcs ¢ 3I[IP, paspaborana Ha ocHOBe pabodeil mporpamMmbl OCHOBHOTO OOIIETO
oOpaszoBanus o Xumuu. JlaHHasi mporpamma COXpaHsieT OCHOBHOE COJiep)KaHHe 00pa3oBaHUsl 0011e00pa30BaTeIbHON MIKOIBI 10 XUMHUH, HO
OTIIMYAeTCs KOPPEKIMOHHOW HAMpPaBIEHHOCTHIO OO0y4YeHHs. DTO OOYCIOBIEHO OCOOEHHOCTSMH YCBOEHHs y4eOHOro Marepuaia AeThbMU,
WCIIBITHIBAIONIMMU CTOMKWE TPYAHOCTH B 0oOyueHuu. [Ipm amanranuu mporpamMmbl OCHOBHOE BHUMaHHE OOpaIieHO Ha OBJIAJICHUE IEThMU
MPAKTUYECKHUMH YMEHUSMU U HaBBIKAMH, Ha YMEHbIIIEHHE 00heMa TEOPETUUYECKUX CBEJICHUH, BKIIIOYCHHE OTACNIbHBIX TEM WJIH LEeNbIX Pa3ielioB,
MaTepuagoB 0030pHOT0, 03HAKOMHUTEIBHOI'O XapaKTepa.
B cuny cBoux ocoOeHHOCTEH, JaHHAs KaTEropus JAeTed HCIBITHIBAET TPYAHOCTH B YCBOGHHMH y4eOHOTO MaTepuana. VMcxons u3 KOHTUHTEHTa
oOyJaroluxcs Mpu OpraHu3alud 00pa30BaTENbHOMN JEATEIbHOCTH HUCIIONB3YIOTCS KOPPEKIIMOHHO-Pa3BUBAIOIINE TEXHOJIOTHH, pa3HOOOpa3HbIe
METOJIbI ¥ TIPUEMBI MTeJAaTOTMUECKON MOANEPKKH, a UMEHHO, OOJBIIHNI aKIIEHT JIeTaeTCs Ha HATJISAHBIX U MPAKTUYECKUX METOAaxX 0O0ydeHus. A
TaK K€ TMPUMEHSIOTCS WHIYKTUBHBICE METOJbI, PETNPOAYKTHBHBI METOJ, MTPOBBIE METOJ/BI, MPHUEMBI OMEPEKAIOIIETO OOYYEHUsS, MPUEMBI
Pa3BUTHUS MBICIIUTENILHOM aKTUBHOCTH, IPUEMBI BBIJIEJICHUS TJIABHOTO, IPUEM KOMMEHTHPOBAHMUS U TIP.

B ocHOBY peanuzaruu aganTHpOBaHHON pabodeil MporpaMMbl 10 XMMHH TIOJI0KEHBI TJIO0AbHBIC eI :

COIMATU3ANUA 00yIaeMBIX KaK BXOXKJEHHE B MUDP KYJIbTYPhl U COIMATIBHBIX OTHOIICHHH, 00ECIIEUYNBAIOIINX BKIIOUYCHUE YYAIIUXCS B TY

WIM WHYIO TPYIIY WX OOIIHOCTh — HOCUTENs €€ HOPM, LIEHHOCTEW, OpUEHTAIMH, OCBAaMBAEMBIX MPOIECCE 3HAKOMCTB C MHUPOM >KMBOU

TIPUPO/IBI,

- npuollIeHne K MO3HABATEIbHON KYyJIbType Kak CHCTEME MO3HAaBaTENbHBIX (HAYYHBIX) IEHHOCTEH, HAKOIJICHHBIX OOIECTBOM B cepe

XAMHYECKOW HAYKH.



O0mas ueab u3ydeHHsi mpeaMera - oOecredeHue BboIMoHEHUS TpeboBannit PI'OC OOO mocpencTBOM CO3MaHMs YCIOBUW IS
MaKCHMAaJIbHOTO yIOBICTBOPEHHS 0COOBIX 00pa3oBaTeNbHBIX TOTpeOHOCTEH 00yJarommxcs ¢ 3I1P.

I[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIMHU pe3y/IbTaTaMH U3y4eHUs IIpeaMeTa «XuMus» B 9 Kiacce sSBISIOTCS CIEAYIONINE YMEHUS:

*  0CO3HaBaThb €IMHCTBO U LIEIOCTHOCTh OKPY)KAIOIIET0 MUPa, BO3MOXHOCTHU €r0 M03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTUKEHUM
HayKH;

* TIOCTENEHHO BBICTPAMBATh COOCTBEHHOE [IEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCTH K CAMOOOPa30BaHHIO, B TOM
qucIIe U B paMKaxX CaMOCTOSATENbHOM NesITeIbHOCTH BHE ILIKOJIBI,

*  OILICHUBATH KU3HEHHBIC CUTYAIMH C TOUYKH 3peHUs 0e30macHoro o0pasa »KU3HU U COXPAHEHUS 3/J0OPOBbS;

*  OLIEHUBATb SKOJIOTHYECKUNA PUCK B3aHMOOTHOIIEHUH YeI0BEKa U IPUPO/IbI.

*  (opmHpOBaTh 3KOJOTNYECKOE MBIIIICHUE: YMEHHE OLIECHUBATh CBOIO JESATEIbHOCTh U MMOCTYIKU APYTUX JItOJIEH C TOUKHU 3pEHUS
COXpaHEHMs OKpY’KaloIIel Cpeibl - FapaHTa )KU3HU U OJaronoyryyus Jrojei Ha 3emie.
MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3y4eHUs Kypca «XUMHUsI» SBIsETCS OPMUPOBAHUE YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY /).
Pezynamusnvie YV/I.

*  CaMOCTOSITETTLHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO MPOOIIEMY, OTPELIATh 1eNIh YUeOHOU 1eITeTbHOCTH;

*  BBIJIBUT'aTh BEPCUU pEIICHUS MPOOJIEMBbI, 0CO3HABATh KOHEUHBIN pe3yabTaT, BRIOMPATh U3 MPEI0KEHHBIX U UCKaTh CAMOCTOSATEIBHO
CPEICTBA IOCTHKEHUS LENH;

*  COCTaBJIATH (MHIMBHUYaJbHO WU B TPYIIE) MJIaH pEIIeHHs TPOOJIEMbL;

* paboTas 1o IUIaHy, CBEpPATh CBOM JIEHCTBUS C LIEIBIO U, P HEOOXOAUMOCTH, UCTIPABIISTH OMIMOKH CaMOCTOSITENIbHO;

* B /MAJOre C YYUTEJIEeM COBEPIIEHCTBOBATH CAMOCTOSITEIbHO BBIPAOOTAHHBIE KPUTEPUH OLICHKH.
Toznasamenvuvie YVJ|:

*  aHaATU3UPOBATh, CPABHUBATH, KJIaCCU(ULIUMPOBATH U 0000IATH (PAKTHI U SBJICHUS. BBISABIATH NIPUUMHBI U CIEICTBUS MPOCTHIX SBICHHMA.

*  OCYUIECTBJIATH CPaBHEHHE, KJIACCU(PUKALIHIO, CAMOCTOSTENIbHO BBIOUPAst OCHOBAHUS U KPUTEPUU JJISl YKa3aHHBIX JIOTUYECKUX ONEpaLnii;

*  CTPOUTH JIOTHUECKOE PaCCyIACHHE, BKIIIOUAIOIIEe YCTAHOBIEHUE MPUINHHO-CIIEICTBEHHBIX CBS3EH.

*  CO3/1aBaTh CXEMAaTUYECKHUE MOJIEIHU C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

*  COCTaBIIATH TE3UCHI, pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

* 1mpeoOpa3oBbIBaTh HHPOPMALIMIO U3 OJHOTO BUAA B APYroM (TaOIHUILy B TEKCT U TIp.).

*  YMETh ONPEIEATh BO3MOXKHbIE HCTOYHUKHA HEOOXOIUMBIX CBEICHUH, IPOU3BOAUTH IIOUCK MH(POPMALIMH, aHAIN3UPOBATh U OLIEHUBATh €&
JIOCTOBEPHOCTb.



* yMEHHeE MPOBEJICHHUS OMBITOB, IPOCTHIX IKCIEPUMEHTATBHBIX UCCIEI0OBAaHUH, IPSAMBIX M KOCBEHHBIX U3MEPEHUII C UCIIOJIb30BAHUEM
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEILHBIX TPHOOPOB.

Kommynuxamusnvie YV/:

*  CaMOCTOSITENIFHO OPraHNW30BBIBATH y4eOHOE B3aUMOJICHICTBHE B TpyHIe (ONpeneNaTh O0Iure e, paclpeaesisiTh pOd, TOTOBAPHBATHCS
JPYT C IPyroM | T.1.).

* MIOJIHOE ¥l TOYHOE BBIPAXKCHHUE CBOMX MBICIICH B COOTBETCTBHH C 33J]Ja4aMU U YCIOBHSIMA KOMMYHHUKAITUH;

*  aJeKBAaTHOE MCIIOJIb30BAHKME PEUEBBIX CPENICTB AJIS YUacTUs B AUCKYCCUU U apryMEHTAIlMU CBOEH MO3UINH, YMEHHE MIPEICTABISATh
KOHKPETHOE COJIepKaHNe C COOOIIEHUEM eT0 B MUCbMEHHOU U YCTHOH (opme, orpeaesieHre cnoco00B B3auMOICHCTBUS, COTPYIHUIECTBO
B IIOMCKE B cOOpe MHPOPMAIIHH;

*  OIpeneNeHue crrocoO0B B3aUMOICHCTBHUS, COTPYIHUIECTBO B TIOMCKE M cOOpe MHPOpMAIINK, YIaCTHE B TUATIOTE, TUTAHUPOBAHHUE OOIINX
croco00B padOThI, MPOSIBIICHUE YBAXKUTEILHOTO OTHOLICHHS K IPYTHUM YYaIIUMCS;

*  ONHUCAHWE COJCPIKAHUS BBITIOIHSAEMBIX ACHCTBHI C IIEJIbI0O OPUCHTUPOBKH B TIPEMETHO - MPAKTUICCKOM e TCIILHOCTH,

*  yYMEHHS YUUTHIBATh Pa3HbIC MHEHHS U CTPEMHUTHCSA K KOOPIWHAIIUHN PA3TUYHbIX TO3UIUI B COTPYAHHYECTBE;

*  yMeHHS POpPMYyITUPOBATH COOCTBEHHOE MHEHUE U ITO3UIINI0, apPTyMEHTHPOBATh U KOOPAMHUPOBATE €€ ¢ TTO3UIUSIMU MTApTHEPOB B
COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIETO PEIIeHNUsI B COBMECTHOM €ATEIbHOCTH;

*  OCYHIISCTBJIATH B3aUMHBIN KOHTPOJIb U OKA3bIBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3aHMOIIOMOIIIb;

* IJTAaHUPOBATH OOMIME CIIOCOOBI PAOOTHI; OCYIIECTBISATH KOHTPOIIb, KOPPEKIINIO, OIIEHKY ASHCTBUI MapTHEPA, yMETh yOeXKIaTh;

*  HCIIOJIB30BATh AJICKBATHBIC S3BIKOBEIC CPEICTBA JUISl OTOOPAKEHUSI CBOMX YYBCTB, MBICIICH, MOTHBOB H IMMOTPEOHOCTEH; 0TOOpaXaTh B peun
(omucanue, 00BICHEHNE) COIepKAHNE COBEPIIAEMBIX ACHCTBUIA, KaKk B JOpMe TPOMKOM COLMATH3UPOBAHHON peun, Tak U B (hopMe
BHYTPEHHEHN peuu;

* pa3BHUBaTh KOMMYHHKATUBHYIO KOMIIETEHIIMIO, UCTIONB3YS CPEACTBA YCTHOM U MUCHbMEHHOW KOMMYHHUKAIIUU MPU pabOTe C TEKCTaMH
y4eOHUKA U JIOTIOJHUTEIILHOHN JINTEPATypOH, CTPABOYHBIMU TAOJIUIIAMU, MPOSIBIISITh TOTOBHOCTD K YBAKCHHIO HHON TOYKH 3PSHHS IPU
00CYXKJICHUH PE3yJIbTaTOB BBIMIOJHEHHOMN paOOTHI.

IIpenmMeTHBIMHU pe3yJIbTaTAMHU U3YYEHHs YI€OHOTO MpeAMETa SBISIOTCS CIEIYIOIINE YMEHHUS:

OcHOBHbBIE IOHATHS XUMHUH (YPOBEHb ATOMHO-MOJICKYJISAPHBIX NPEICTABJICHUI)
BbpinyckHUK Hay4uTCH:
* OMHCHIBATh CBOWCTBA TBEPBIX, JKUAKHX, Fa3000pa3HBIX BEILECTB, BBIIENSS UX CYLIECTBEHHBIC IPU3HAKH;



* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBONCTBaM, YCTaHABJIMBATH MPUYMHHO-CIEJCTBEHHBIC CBSI3M MEXAY JIaHHBIMU
XapaKTePUCTHUKAMU BEIIECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TIOHSATUH «aTOM», «MOJIEKYyJa», «XUMHUYECKHH AJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCTIOIb3Ys 3HAKOBYIO CHCTEMY XUMUU;

* n300paXkaTh COCTaB MPOCTEUIIUX BEUIECTB C MOMOUIbI0 XUMUYECKUX (DOPMYN M CYHTHOCTh XMMHYECKUX PEAKLUUN C MOMOIIBI0 XMMHUYECKUX
YPaBHEHU;

* BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TAKXKE€ MACCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTa B COSAMHEHHSIX
JUTSL OTICHKHU WX TTPAKTHYECKON 3HAYMMOCTH;

* CpPaBHUBATh 110 COCTABY OKCH/IbI, OCHOBAHHUS, KUCIOTHI, COJIH;

* KJIaCCU(UIIUPOBATH OKCHUJIBI 1 OCHOBAHHMSI 110 CBOWCTBAM, KUCJIOTHI M COJIU TI0 COCTAaBY;

* OIIUCBIBATh COCTAB, CBOICTBA U 3HAUEHUE (B MPUPOJIE U MPAKTHUECKOHN NEATEIHbHOCTH YeJI0BEeKa) MPOCTHIX BEIIECTB — KUCIOPOa U BOAOPO/IA;

* JaBaTh CPABHUTEIHHYIO XapaKTCPUCTHUKY XHMHUECKUX JICMCHTOB M BXHCHUIINX COCTMHEHUN €CTECTBCHHBIX CEMEHCTB IMIETOYHBIX METAUIOB H
raJloreHOB;

* [T0JTB30BATHCS TAOOPATOPHBIM 000PYTIOBAaHUEM M XUMUYECKOW TTOCY/IOH;

* IPOBOJUTH HECTIOKHBIE XUMHUECKHUE OTBITHI U HAOMIOIEHUS 32 U3MEHEHUSIMU CBOMCTB BEUIECTB B MPOIIECCE UX MPEBpAIlleHU, TPOBOAUTH MPOCTHIC
AKCIIEPUMEHTAILHBIC HWCCIIEAOBAHMUS, IPSIMBIC M KOCBEHHBIE H3MEPEHHUS C UCTIOJB30BAHNEM aHAJIOTOBBIX M MU(PPOBBIX U3MEPHUTEIHHBIX TIPUOOPOB;

e co0moaTh MpaBUiia TEXHUKU O€30MMaCHOCTH MPH MPOBEACHUN HAOIIOICHUI U OIIBITOB;

* pa3MyaTh YKCIECPUMEHTATHHO KUCIOTHI M MIETIOYH, MOJIB3YSACh HHIUKATOPAMHU; OCO3HABATh HEOOXOIMMOCThL COOJIOJICHUS Mep OC30IMaCHOCTH
MpH OOpaIeHNH ¢ KUCIOTaMU U IIET0YaMH.

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbBCA:

* 2PAMOMHO 00PAWAMBC C BeUeCMBAMU 8 NOBCEOHEBHOL HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUs NPABUIL IKOJIOSUYECKU OE30NACH020 NOBEOEHUSL 8 OKPYICarouell npupooHoll cpeoe;

* NOHUMAMb CMbICL U HEOOXOOUMOCHMb COONOO0EHUs NPeONnUCanull, npeonazaemvlX 8 UHCMPYKYUAX NO UCNONb308AHUIO NIeKAPCME, CPeoCcms
OBLIMOBOU XUMUU U OD.,

* UCNONB308aMb NPUOOPEMEHHBIE KIOUEBble KOMNEMEHMHOCMU NPU 8bINOTHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3YYEHUIO CBOLICE, CNOC0008
NOIYYeHUs U pacnO3HABAHUS 8eULeCNE;

* passusamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmead YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ meKcmamu
VueOHUKa U OONOIHUMENbHOU TUMEPamypoll, CHPAGOYHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCIb K Y8ANCEHUIO UHOU MOYKU 3PEHUs. NPU 00CYHCOeHUU
Pe3yIbmamos blNOIHEHHOU pabombi;

* 00LEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCmBax U XUMUYECKUX Npoyeccax, KpUmuyecku OMHOCUMbCA K NCeBOOHAYYHOU UHGopmayul,
Heod0OpOCO8eCMHOU peKiame, KAcCarowelicss UCNONIb308aHUs pasiudnblx eeujecms. llepuoouueckuti 3aKOH U NepuoOOUYecKdss CUCMeMa XUMUYECKUX
anemenmos J[. Y. Menoeneesa.



CrtpoeHue BemecTBa

BbinmyckHUK HayuHTCs:

* KJIaCCU(HUIMPOBATH XMMUYECKHE 3JIEMEHThl HAa METAJUIbl, HEMETA/UIbI, JIEMEHThI, OKCUABI U TUIPOKCHUIbI KOTOPHIX aM(pOTEpPHbI, U UHEPTHBIE
3JIEMEHTHI (ra3bl) JAJIs OCO3HAHUS BXXHOCTHU YIOPSIOYEHHOCTH HayUHBIX 3HAHUM;

* pacKpbIBaTh CMBICI Iepuoanyeckoro 3akona /l. 1. Menneneesa;

* OTIHMCHIBATH U XapaKTEPHU30BATh TAOINYHYIO POPMY MEPHOAMUECKON CHCTEMBI XHMUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SAJEP U PACIPEACICHUE YUCIIA DJIEKTPOHOB I10 2JIEKTPOHHBIM CJIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MaJIbIX
IIEPUOJIOB NIEPUOAUYECKON CUCTEMBI, a TAKXKE KaJIusA U KAJIbLIUS,

* pa3nauyaTh BUJbl XMMHUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO M METAJUIMYECKYIO;

* U300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00Pa30BAHHBIX XUMHUECKUMH CBS3SIMH Pa3HOTO BHJIA;

* BBISBJIATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIUNINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJNINYECKUX;

* XapaKTepU30BaTh XMMHUYECKHE 3JIEMEHTHl U UX COEIMHEHHUS Ha OCHOBE IOJIOKEHHUS DJIEMEHTOB B NEPHOJUYECKON CHCTEME M 0COOEHHOCTEN
CTPOEHMS UX aTOMOB;

* ONMCBHIBaTh OCHOBHBIE dTambl OTKpbITHA /. M. MenaeneeBbIM NEpUOINYECKOTO 3aKOHA U MEPUOJUYECKON CHCTEMBI XMMHYECKUX AJIEMEHTOB,
KHU3Hb U MHOTOOOPA3HYIO HAYUHYIO JIEITENbHOCTh YUEHOTO;

* XapaKTepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHUE NTEPUOJIUUECKOr0 3aKOHA U IEPUOJNYECKOM CUCTEMBI XMMUYECKUX A1eMeHToB [[. M.
Menpaeneena;

* 0CO3HaBaTh HAYYHbIE OTKPBITHS KaK PE3yNbTaT JJIUTEIbHBIX HA0I0/IE€HUH, ONIBITOB, HAYYHOU MOJIEMUKH, TPEOAOTICHHS TPYAHOCTEN U COMHEHUH.

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

* 0CO3HABAMb 3HAYEHUE MEOPEMULECKUX 3HAHUL OJisl NPAKMUYECKOU 0esmeNbHOCIU YeN08eKd,

* ONUCHIBAMb U3YYEHHblE 00BEKMbl KAK CUCEMbL, NPUMEHSA JIO2UK)Y CUCTNEMHO20 HANU3A;

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NepUoOUdecKoll CUCMeMbl XUMUYECKUX D/IeMeHmOo8 Olsi OOBbACHEeHUs U NPeO8UOeHUsl CBOUCME
KOHKDEMHbIX 6eujecme,

* pazeueams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM YenyDieHus 3HAHUll 00 UCMOPUY CMAHOBNIEHUS XUMUYECKOU HAYKU, €. OCHOBHbIX
NOHAMUU, NEPUOOULECKO20 3aKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObI, 4 MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U MEXHUKU.

MHoroo0pa3ne XMuMH4ECKHX peakui

BbpinyckHUK Hay4uTCH:

* OOBSCHATH CyTh XUMHUYECKUX MTPOLIECCOB U UX MPUHLIUIHNAIBHOE OTJINYHE OT (PU3UYECKHX;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEAKIUI;

* yCTAHABJIMBATh MPUHAUIEKHOCTh XUMHUECKON PEAKLIUHU K ONPEAeIEHHOMY THITY 110 OHOMY M3 KIaCCU(PHUKAIIMOHHBIX TPU3HAKOB!

1) 1o 4ncity U cOCTaBy UCXOAHBIX BEILECTB U IPOIYKTOB PEAKLUU (PEAKIIMY COETUHEHNUS, Pa3I0KEHNUs, 3aMELIeHNUs U 0OMEHa);

2) 1O BBIJICJICHUIO HJTU MOTJIOMICHUIO TETIOTHI (PEeaKuy SK30TEPMUYECKHUE U SHAOTEPMUYECKUE);



3) 0 U3MEHEHUIO CTENEHEH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB (PEaKLMU OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE);

4) mo oOpaTuMOCTH Tpolecca (peakiuu o0paTuMbie U HeOOpaTUMEIE);

* Ha3bIBaTh ()AKTOPBI, BIUAIOLINE HA CKOPOCTh XMMUYECKUX PEaKIHii;

* Ha3bIBaTh ()AaKTOPHI, BIUSIOUINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS,

* COCTABJIATh YPABHEHUS 3JIEKTPOJIMTUYECKON TUCCOLMALMN KHUCIIOT, LIe04Yei, colel; MOoNHbIe U COKPALIEHHbIE HMOHHbBIE YpaBHEHUs peakLuil
oOMeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHA;

* IPOTHO3UPOBATh MPOJYKTHl XUMHMUYECKUX peakuuil mo ¢opmysiaaM/Ha3BaHUSAM HMCXOJHBIX BEILECTB; OMNPEAEATh HCXOJIHBIE BEIIECTBA IIO
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBIIAITh YPaBHEHHUs pEaKIMi, COOTBETCTBYIOIIMX IOCIIEJOBATEIBHOCTH («IIEMOYKE») MPEeBpallleHN HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB;

* BBISIBJIATH B IPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUJIETEILCTBYIOIINE O IPOTEKAaHUH XUMUYECKOH peakiuu;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEH PACTBOPEHHOTO BEILIECTBA;

* ONpEEIATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT M LIEI0YEH 110 H3MEHEHHIO OKPACKHU MH/INKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEaKIH, MOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAX BEIIECTB OT/EIbHBIX KATHOHOB M aHUOHOB.

Boinycknuk nonyuum 603M03#CHOCHb HAYUUMbBCA:

* coCmaesnsaimsb MOJEKYIApHbLE U NOTHbIE UOHHbIE YPABHEHUs NO COKPAUJEHHBIM UOHHBIM YPABHEHUSIM,

* IPUBOOUMb NPUMEPLL PeaKYUll, NOOMBEPAHCOAIOUWUX CYUWECNBOBAHUE B3AUMOCEAZU MENCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUeCmE;

* NPOCHO3UPOBAMb PE3YIbMAmMbl 8030€iCMEUs. PA3TUYHBIX PAKMOPO8 HA UBMEHEHUEe CKOPOCTU XUMUYECKOU peakyuu,

* IPOCHO3UPOBAMb Pe3VIbMambvl 6030€UCMBUsL PA3TUYHBIX (YAKMOPO8 HA cCMeWeHUe XUMUYECKO20 PABHOBECUS.

MHoroo0pa3ue BeuecTB

BbInycKHHUK Hay4YuTCs:

* OIpeNesATh MPUHAUIEKHOCTh HEOPraHMUECKHUX BEIIECTB K OJTHOMY M3 M3yYEHHBIX KJIACCOB/TPYIIl: METAJIbl U HEMETAJIbI, OKCU/Ibl, OCHOBAHUS,
KHCJIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB [0 UX HA3BAHUSAM;

* OIIPEJENSATh BAJIEHTHOCTD U CTENIEHb OKUCIIEHNUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh POPMYJIbI HEOPraHMYECKUX COETMHEHUH O BaJICHTHOCTSIM U CTETIEHSIM OKHMCIIEHUS AJIEMEHTOB, a TakKXKe 3apsaaM MOHOB, YKa3aHHBIM
B TaOJIMIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;

* OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX U XMMHUYECKHX CBOWCTB MPOCTBHIX BEIECTB (METAJUIOB M HEMETAJUIOB) U UX BBICIIUX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTepHBbIE ISl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE ISl KAKAOT0 U3 KIaCCOB HEOPTaHUYECKUX BELIECTB: KUCIOT OCHOBAaHUI coliel;

* IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPKAAIOIINX XUMUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB: OKCUI0B, KUCIIOT, OCHOBAaHUM U COJIEH;



* OMPEIEIIATh BEIIECTBO-OKUCIIUTEIb M BEIIECTBO-BOCCTAHOBHUTE b B OKUCIIUTEIEHO-BOCCTAHOBHUTEILHBIX PEAKIUAX;
* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaTaHC (I U3yUEHHBIX PEAKIIUiA) 110 MPEII0KECHHBIM CXeMaM PEaKIlHii;
* IPOBOIUTH JJaOOPATOPHBIC OMBITHI, IIOATBEPKIAIOIINE XUMHUCCKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKHMX BEILECTB;
* [IPOBOJIUTH JJAOOPATOPHBIE OIBITHI IO MOJTYUCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOAOPO/A, KUCIOPO/Ia, YIIEKKCIOr0 I'a3a, aMMUAaKa;
COCTABIIATh YPABHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.
BoinyckHuK noyuum 603MO0MCHOCHIb HAYUUMBCA:
* IPOCHO3UPOBANb XUMUYECKUE CEOUCMEA 8eUeCNE HA OCHOBE UX COCMABA U CIPOCHUSL,
* NPOCHO3UPOBAMb CNOCOOHOCMb BEUWECmEd NPOSIGIAMb OKUCIUMELbHbIE UIU B0CCIMAHOBUMENbHbIE CEOUCMEA C YYEMOM CMeneHel OKUCIeHUs.
ONEMEHMO8, 8X00AWUX 6 €20 COCMAS;
* BBIAGISIMb CYUIECMBOBAHUE 2EHEMULECKOU 83AUMOCESI3U MENCOY BEUeCMBAMU 8 PSOY: NPOCMOe 8eUecné0 — OKCUO — SUOPOKCUO — COJlb;
* Xapakmepuzo6ams 0cobwble C8OUCMEA KOHYCHMPUPOBAHHBIX CEPHOUL U A30MHOU KUCTIOM,
*  bI0BUCAMb U NPOBEPSIMb IKCNEPUMEHMATIbHO 2UNOME3bl O Pe3YIbMamax 6030elcmeusi pa3iuyHblX (QAKMoposHa USMEHEHUe CKOPOCmuU
XUMUYECKOU PeaKyuiL;
* NPUBOOUMB NPUMEPbLL YPASHEHUU PeaKyull, JeXCAuux 6 OCHO8E NPOMBIUUILIEHHBIX CHOCOD08 NOLYYEHUS. AMMUAKA, CEePHOU KUCIOMbL, 4Y2YHA U
cmanu;
* ONUCHIBAMb PUBULECKUE U XUMUUECKUE NPOYECCHL, AGNAIOUWUECS YACMbIO KPY208OPOMA 8eUjecms 6 npupooe;
* OP2aHU306bI6AMb, NPOBOOUMb VUEHUYECKUE NPOCKMbL NO UCCLE008AHUIO CEOUCME BEULeCME, UMEIOUUX BANCHOE NPAKMUYECKOe 3HAYCHUE.
*  ucnoav308ame nPUOOPemMEHHbLE 3HAHUSL OJISL IKOJIOUYECKU 2PAMONMHO20 NOBCOCHUSL 8 OKPYICAIOWEU Cpeoe;
*  UCNONB308aMb NPUOOPEeMEHHbIE KIIOUe8ble KOMNEMEHYUU NPU 8bINOTHEHUU NPOEKNO8 U PeuleHUU YUeOHO-UCCILe008ameNbCKUX 3a0ay NO
UBYHEHUIO CBOUCMS, CROCOO08 NOJYUEHUS. U PACNO3HABAHUS 8EULECNE;
*  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BCUYECTNBAX U XUMUUECKUX NPOYECCaX;
*  0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHULL N0 XUMUU OIS NPAKMUYECKOU 0esIMelbHOCMU Yel06eKd;
*  €030a8amb MOOeNU U CXeMbl O/ peuleHUs YYeOHbIX U NO3HABAMENbHbIX 3a0ad, HOHUMAMb He0OX0OUMOCMb COON00eHUsI NPEONUCAHULL,
npeona2aemvix 8 UHCMPYKYUSX RO UCNOIb30BAHUIO JIEKAPCME, CPeOcma bblmo6ot Xumuu u op.

OcHoBHOe cofiepakaHue Y4eOHOT0 MpeaMeTa

IloBTOpeHune u 06001IeHUE CBeIeHUIT 0 Kypcy 8 kiacca
bunapusie coequnenus. Oxcuapl coieoOpasyromue u HecoseoOpasyonme. [ uapokcuasl: ocHOBaHUS, aM(oTepHble, KUCIOTH. CpenHue, KUCIbIE,
OCHOBHBIE COJIH.
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O06o011ieHne cBeIeHN 0 XuMHUYeCKUX peakuusax. Kinaccupukanus XuMHUeCKUX peakluii 0 pa3IMuHbIM OCHOBAHUSAM: COCTaBY M UUCIly pearupyrommx
U 00pa3yloIIUXCs BELIECTB, TEIJIOBOMY J(PQEKTy, HANpaBICHHIO, W3MEHEHHIO CTENEHEH OKUCICHHS 3JEMEHTOB, OOpa3yIOIIMX pearupyromme
BEIIECTBA, (pa3e, UCIOIb30BAaHUIO KaTaIN3aTOPA.
ITonsiTe O CKOPOCTM XMMHMYECKOW peakuuu. PakTopsl, BIMAIOIIME HAa CKOPOCTh XMMMYECKUX PEaKLUH: NPUPOJA PEarupyrolux BELIECTB, UX
KOHLIEHTpaLus, TEMIIEpaTypa, IUIoiaab CONPUKOCHOBEHM, HaIM4ne KatanusaTopa. Karamus.
JdeMoHcTpanuu
e (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJUIOB.
O3HaKOMJIEHHE C KOJUIEKIIUSAMH OKCUIOB, KHUCIIOT U COJIEH.
N3yueHue peakuuy B3auMoJecTBUS Cynb(uTa HATPUsI ¢ IEPOKCUIOM Boiopoia, u3menenue pH B xone OBP (natuuku remnepatypsl u pH)
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKLIMK OT IPUPOIBI PEAruPYyIOIINX BELIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHLIEHTPALMK PEarupyomux BeIecTs.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIMK OT IJIOLIAAN COPUKOCHOBEHUS PEarupyroIIUX BEUIECTB ((«KUISALIUMI CII0M»).
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakluu OT TEMIEPATyphbl pearupyolinx BEIIeCTB
JlaGopaTopHble ONBITHI
1. BzaumoaeincTBiue aMMHaKka 1 XJIOpOBOOPOAA.
2. Peakuust HEMTpaIu3alum.
3. HaGmoieHue TemioBoro 3pdexra peakiuuy HeuTpaau3auu (1aT4uK TeMIepaTypsl).
4. BzaumopeiicTBue cepHoit KucioTsl ¢ okcuiom meau (I).
5. Pa3noxxeHue nepokcuaa Bo0po/ia ¢ MOMOIIIBIO KaTanas3bl KapTodens
6. 3aBUCUMOCTbh CKOPOCTH XMMHYECKON pEeaKIMK OT MPUPOIbl PEarupyrOIINX BEUIECTB Ha IPUMEpE B3aUMOIEHCTBUS PACTBOPOB THOCY/Ib(aTa HaTpuUs
U xjopuja 0apus, THOCYIb(aTa HATPUS U COISTHOM KHCIIOTHI.
7. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW pEaKIMK OT IPUPOBI METAJIOB MPU UX B3aAMMOJICHCTBHUH C COJISTHOM KHUCIOTOM.
8. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOHN pPEaKLIUU OT MPUPOABI KUCIIOT NPU B3aUMOAEUCTBUHU UX C KEIE30M.
9. 3aBHCHMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMK OT TEMIIEPATYPHI.
10. 3aBUCHMOCTB CKOPOCTH XMMHUYECKON pEaKLIMK OT KOHLEHTPALIUU.
11. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT IUIONIAJN COTPUKOCHOBEHUS PEArMpPYOLIUX BEIIECTB.
12. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT KaTalnu3aropa.

XuMH4YecKHe peakuu B PacTBOPAX 3JIEKTPOJIUTOB
[TonsiTre 00 ANEKTPONUTHYECKON TUCCOLMALIUN. DIEKTPOIUTHI U HEIJEKTPOIUTHI. MeXaHu3M IMCCOLMALIUN 3JIEKTPOIUTOB € Pa3IMUHbIM XapaKTepoM
cBs13u. CTerneHb IeKTPOTUTHYECKON aucconnanyu. CUIbHBIE U cllabble AIEKTPOIHTHI.
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OcHOBHbBIE TIOJIOKEHUSI TEOPUHU AIIEKTPOIUTHYECKON auccouuanuu. Kimaccudukanus vMoHOB U uX cBoicTBa. KHCIOTHI, OCHOBAHHSA U COJNIM Kak
ANIeKTPONHTHL. WX Knaccupukanus u JUCCOUaIus.

OO01ue XMMHYECKHEe CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU MHIMKATOPOB, B3aUMOJCHCTBHUE C METANIaMH, OKCUJIAMU M TUJIPOKCUJIAMU METAJIOB U
coisiMU. MoueKyssipHblE U HMOHHbIE (IIOJIHBIE U COKpALIEHHBIE) YpaBHEHMs peakuuil. XMMHUYECKUH CMBICI COKPAIUEHHBIX YPAaBHEHHUH. Y CIIOBUS
MIPOTEKAHUS PEAKLIMI MEXKY SJEKTPOIIUTAMHU J10 KOHIA. PsAT aKTHBHOCTH METAJLIOB.

OOme XMMHUYECKHE CBOMCTBA IIEJIOYEH: B3aUMOJECHCTBHE C KHMCJIOTAMH, OKCHAAMU HEMETauIoB, coiasMu. OOIue XHMHYECKHE CBOMCTBA
HEpPacCTBOPUMBIX OCHOBAHMI: B3aUMOJIEUCTBUE C KUCIOTAMH, PA3JI0KEHUE IIPYU HarpeBaHUU.

OO0mmue XMMIUYeCKHE CBOKMCTBA CPETHUX COJICH: B3aMMOJCHCTBHE C KUCIOTaMH, IIEJI0YaMH, COJISIMU U MeTaulaMu. B3anmMoieiicTBIEe KUCITBIX COJICH CO
Ie10YaMHu.

IMaaponus, kak oOMEHHOE B3aUMOJCUCTBUE COJIEM ¢ BOJOM. ['MIpoJiM3 COJIM CHIIBHOTO OCHOBAHHUSI M CJIa00M KHUCIOTHI. ['Maponu3 coiu ciiaboro
OCHOBaHMS U cuiibHOU KucioThl. [llkana pH.

CBolicTBa KUCIOT, OCHOBaHHM, OKCUOB U COJIEH B CBETE TEOPUH JIEKTPOIUTHUECKOHN AUCCOLMALIMY U OKUCIINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
JdeMoncTpanum.

HcnpiTanne BemecTB U UX pacTBOPOB HA IEKTPONPOBOIHOCTb, BIUSHUE PACTBOPUTEIS Ha JUCCOLUAINIO (IaTYUK 3JIEKTPOIIPOBOIHOCTH).
TernnoBo# a3 PeKxT pacTBOpEHUsI BEMIECTB (JaTIYMK TEMIIEPATYPHI).

CunpHble U cliadble JIEKTPOJIUTHI (AATYUK AJIEKTPOIPOBOIHOCTH)

3aBUCHUMOCTD AJIEKTPOIPOBOJIHOCTH PACTBOPOB CHUIIBHBIX AJIEKTPOJIMTOB OT KOHIICHTPAIIMA UOHOB (IATYMK JIEKTPOIPOBOTHOCTH )
Ompenenenue xapakTepa cpebl B pacTBopax coseit (naruuk pH).

JlaGopaTopHbIe ONBITHI.

13. lucconmanus ciaabbIX AIEKTPOIUTOB HA IPUMEPE YKCYCHOUW KUCIIOTHI.

14. I3meHeHne OKpacKy WHIUKATOPOB B KUCIOTHOU Cpejie.

15.Peakuys HeHTpanu3aluy pacTBOpa MIENOUN PA3IIMUYHBIMUA KHCIOTAMHU.

16. ITomygyenue runpoxcuaa meau(Il) u ero B3anmonelicTBIE ¢ pa3IUYHBIMH KUCIOTaMHU.

17. BzauMoaeicTBUE CHITBHBIX KHCIOT ¢ okcuaoM Meau(1l).

18-20. BzaumozeiicTBHE KUCIOT C METAJJIAMH.

21. KauecTtBeHHas peakiusi Ha KapOOHAT-UOH.

22. [lony4yenue CTy1HI KPEMHUEBON KUCIIOTBHI.

23. KauecTBeHHas peakius Ha XJIOPH/I- WIN CyTb(}aT-HOHbI

24. I3MeHeHne OKpacku HHANKATOPOB B IIEJIIOYHOM CpeIe.

25. BzauMogeiicTBre 1enoYeil ¢ yrIIeKUCIbIM Fra30M.

26. KauecTBeHHas peakiys Ha KaTHOH aMMOHHSL.

27. llonyuyenue ruapoxcuaa meau(ll) u ero paznoxenue.
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28. B3zaumoeiicTBre kapOOHATOB C KUCIOTAMH.
29. llonyuyenue runpoxcua sxeneza(lll).
30. B3aumoseiicTBue xene3a ¢ pactBopoM cynbdara meau(1l)
IpakTuyeckue padoTnl
1. Pemenue skcniepuMeHTABHBIX 337a4 [0 TeMe «JIEKTPOIUTUYECKAas! TUCCOLMALINS
KonTposabHas padora 1 mo temMe «XUMHUYECKUE PEAKIIMH B PACTBOPAX AJICKTPOIUTORY

HemeTtayibl M MX coeIMHEHUSA
CrpoeHne aToMOB HEMETAUIOB M MX nojoxeHue B llepmommueckoil cucreme. Psn asnektpoorpunarensHocTd. KpucTammMueckue peléTku
HEMETaJIJIOB — IMPOCTHIX BeulecTB. AjutoTponus U e€ npuuuHbl. Ousnyeckue cBoiicTBa HemeTaioB. OOIIME XMMHYECKHE CBOMCTBA HEMETAJUIOB:
OKHCJIUTEJIbHBIE U BOCCTAHOBUTEIIBHBIE.
["anmoreHsl, cTpoeHne UX aTOMOB U MOJEKyJ. PU3NYECKUE U XUMHUYECKHE CBOMCTBA rajOreHOB. 3AKOHOMEPHOCTU U3MEHEHMsI CBOWCTB rajOreHOB B
3aBUCHUMOCTH OT uX mosioxkeHuss B Ilepmonmueckoit cucreme. HaxokaeHue raJoreHoB B IPHUPOAE U UX IOJy4YEHHE. 3HAYCHHE U IPUMEHEHHE
rajloreHoB.
["anoreHoBOOPOJBI U COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABUKOBAsi, COJIsiHas, OPOMOBOIOPOJHAs, MOM0BOJOpOAHAasA. ['anorenuapl. KauecTBeHHbIE
peaxkiuu Ha raJloreHu1-uoHbl. [IpumMeHenne coelnHeHu rajJoreHoB U X OMOoJorudecKast poib.
Oomas xapakrepuctika 3neMeHToB VIA-rpynmnsl. Cepa B npuposie u e€ nosyyeHue. AJI0TpOnHbIe MOAU(UKALMY Cepbl U UX CBOWCTBA. XUMHUYECKUE
CBOMCTBA CEpbI U €€ NPUMEHEHNE.
CepoBoJIOpOJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U XMMHUYECKHE CBOMCTBaA, MoiydeHue M 3HaueHue. CepoBojgoponHas kuciora. Cynbuiasl U ux
3HaueHue. JIIoMuHOOPBHL.
Oxcun cepri(IV), ceprucras kucnora, cynbdurel. KauecTBeHHas peakuus Ha Cyab(UT-HOH.
Oxcup cepri(VI), cepnas kucnota, cynbdatel. Kpuctamnoruapatel. KauecTBeHHas peakuus Ha Cyiab(haT-HOH.
CepHast KuclioTa — CHJIBHBIA 3JeKkTponuT. CBoiicTBa pa3z0aBleHHON CEpPHOM KHMCIOTHI, KaK TUIMUYHOW KUCIOTHI: B3aUMOJAEHCTBHE C METaJJIAMH,
OCHOBHBIMH U aM(OTEpHBIMU OKCUIaMH, OCHOBAHUSAMHU U aM(POTEPHBIMU THIPOKCHIaMU, colsiMU. KauecTBeHHas peakius Ha cylb(aT-uoH.
OOm1ast XapakTepUCTHKA 3JIEMEHTOB VA-Tpymmbl. A30T, CTPOCHHE aToMa U MOJIeKyJbl. DU3HMUeCKue U XUMHUYECKHE CBOICTBAa M NMPUMEHEHHE a30Ta.
A30T B nipupoJie ¥ ero OMoJoru4ecKast pob.
AMMuak, cTpoeHue MOJIEeKyIbl U (u3nYecKre CBOMCTBAa. AMMHAayHas BOJa, HAIIATBIPHBINA CIIUPT, TUAPAT aMMHUaKka. JlOHOpHO-aKIENTOPHBIA MEXaHU3M
o0pa3oBaHMs KaTMOHA aMMOHMs. BoccTaHoBuTenbHbIe cBOMCTBa ammuaka. Coln aMMOHMSA M UX NpuMeHeHHe. KauecTBeHHas peakuusi Ha KaTHOH
aMMOHHSI.
Oxcupl a30Ta: HeCoJaeo0pa3yoIue U KUCIOTHBIE. A30THCTask KUCIOTa U HUTPUTHL. A30THAs KUCIIOTa, e€ oJydeHue 1 cBoiictBa. Hurparsl.
docdop, ctpoenne atoma u autorporusi. Dochuasl. Dochun. Oxcun dpochopa(V) u oprodochopnas kucnora. Docharsl. DochopHbie yaoOpeHUsI.
Nucextnnmas!.
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OOwiast xapakTepucTUKa 31eMeHTOB IV A-rpynmnbl: 0COOEHHOCTH CTPOEHHSI aTOMOB, IPOCTHIX BEIIECTB U COCIMHEHUH B 3aBUCUMOCTH OT IOJIO0XKEHUSA
aneMeHTOB B Ilepuonmyeckoil cucteme. Yriepod. AoTpomHble Moaupukanuu: anmas, rpagur. AMOp(hHBIA Yriepoa M €ro copra: caxa,
aKTUBUPOBAHHBINA yrojib. AncopOuus. XuMuueckue cBoiicTa yriepoaa. Kokcoxumuueckoe Ipou3BOJICTBO U €ro npoaykius. KapOumsl.
Oxkcun yraepona(ll): crpoenue monekysnbl, mojdydyeHue u ero coiictBa. Oxcup yriepona(lV): crpoeHue Mosiexyinbl, MOJy4Y€HUE W €ro CBOMCTBA.
VYronpHas kucnora. Coiau yrojJbHON KUCIIOTHI: KapOOHATHI M I'MJIpoKapOoHaThl. TexHuueckas U MuIleBas coja.
Heopranuueckue u opraHu4ecKkue BEIIeCTBA. YTJIEBOAOPObl. XUMUYECKOE CTPOCHUE OPraHMYECKUX BELIECTB, KaK MOPSA0K COEAMHEHUSI aTOMOB B
MOJIEKYJIE 10 BAJICHTHOCTH.
MertaH, 3TaH, KaK MpeeibHbIe YIIEBOJOPO/Ibl. DTUJIEH U aleTHIIEH, KaK HelpeaebHble (HEHACBIILEHHBIE) YIIIeBOA0pobl. ['opeHue yrieBo1opoioB.
KauecTBeHHBIE peaKIIMM HAa HENPEAEIIbHBIE COCAUHEHHUS.
OTWIOBBI CIUPT, €r0 TONyYeHHe, NpUMEHeHHe W (U3noJormueckoe naeicTBue. TpéxaTOMHBIA crnupT ramuepuH. KauecTBeHHas peakmus Ha
MHOI'0aTOMHBIE CIIUPTHI. Y KCYCHasl — IPEICTABUTENb KJlacca KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B mpupoae. Cununuasl u cunad. Oxeunn kpemausi(IV). Kpemuuesas kuciora u e€ coinu.
ITpousBosacTBO cTekia U 1ieMeHTa. IIpoayKius CHIMKATHOW NMPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, ¢apdop, dasuc. Ontuueckoe
BOJIOKHO.
Hemerannsl B mpupoje. @pakimoHHas MEPEroHKa >KUAKOrO BO3JyXa KakK CHoco0 MOJydyeHHsl KHUCIOopoja, a3oTa, aproHa. Ilomydenue docdopa,
KpeMHUs, XJI0pa, Ho/a. DJIEKTPOIU3 PacTBOPOB.
ITomy4yeHue cepHOW KHCIOTBI: CHIPbE, XUMH3M, TEXHOJIOTMYECKas CXEMa, METOJ KHIIALIero cjos, HPUHIMIBI TEII000MEeHa, MPOTHBOTOKA MU
uupkyasanuu. Oneym. [Ipon3BoicTBO aMMHuaka: ChIpb€, XMMHU3M, TEXHOJIOTHYECKAsI CXeMa.
JdemoHcTpanuu

e Komnekius HemMeTamios.
Monenu KpucTaNInYeCKUX PeETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIUIIBI €70 PAOOTHI.
I'openne HeMeTalI0B — MPOCTBIX BEILIECTB: cepbl, (pochopa, APeBECHOTO YIJIs.
OO0pa31bl rajJoreHoB - MPOCTHIX BEIIECTB.
BzanmoeiicTBre TAJIOTEHOB C METAaIJIaMH.
BriTecHenue xsopa OGpoMoM WK HoJa U3 pacTBOpoB ux coieit (AIIXP)
Komnekuust npupoAHbIX COETMHEHUH XII0pa.
B3aumopeicTBue cepsl ¢ METAJIIIaMH.
I'openue cepsl B KUCIOpoOI€e
Komnexmus cynbuaHbIX pyI.
KauectBennas peaxuust Ha cynbhua-noH(AIIXP)



OO6ecBeunBaHNE OKpAIIEHHBIX TKAaHEH U I[BETOB CEPHHUCTHIM razoM (AITXP)
B3anMopeiicTBre KOHLIECHTPUPOBAHHOM CEPHOM KUCIOTBI C MEBIO.
OO0yriauBaHUe OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTaB BO31yXay.

Buneodparmentst u cnaiiasl «[Itnusn 6a3zapeiy.

[Tonmy4yenue, cobupanue u pacrozHaBaHue ammuaka. OCHOBHBIE CBOWCTBA aMMHUaKa (JaTYUK dIIEKTPOIPOBOJHOCTH).

B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEJIBIO.
[Tonyuyenue okcuna azota u nu3ydeHue ero cBoicts (AIIXP).
Paznoxxenne HUTpaTa Kanvs U TOPEHUE IPEBECHOTO YTOJbKa B HEM
OO0pa3ip! NpUpOAHBIX COeAMHEHUH (pocdopa.

I'openue pocdopa Ha BO3AyXe U B KUCIOPOJIE.

[Tonyuenue 6enoro gochopa u UCHIBITAHUE €TO CBONCTB
Komnnekuust «O0pa3iubl IpUPOHBIX COSAMHEHUN YTIepoia»

[Toptper H. JI. 3enunckoro. [lornomnienne akTHBUPOBAaHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB UIU Ta30B.
YeTpoicTBO IPOTUBOTa3a.

Mopenu MoneKyl MeTaHa, 3TaHa, STUJICHA U alleTUJICHA.

BzaumopeiicTBue sTuieHa ¢ OpoMHON BOIOHM M pacTBOPOM MEPMaHTaHATa KaJHs.
OO6mre XUMHUYECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHOU KUCIIOTHI.
KadectBenHnas peaxiiusi Ha MHOTOATOMHBIE CITUPTHI.

Komnexkuust «O0pa3ibl NpUPOIHBIX COEAMHEHUNH KPEMHUS.

Konneknusa crekna, KepaMuKH, IEMEHTA U U3JEIUN U3 HUX.
Komnexnust mpoayKIuy CHIIMKATHOW MPOMBIIIIIIEHHOCTH.
Buneodparmentst u cnaiiasr «[Ipor3BOACTBO CTEKIA U IIEMEHTA.
Konnexkuust «IIpupoaHbie coequHEHN HEMETAIITIOBY.

BuneodparmenTs! u cnaiiapl «DpakiinoHHAs IEPETOHKA KUIKOTO BO3IyXa

BuneodparmenTsl u cnaiasl «llomydenne Bogopoa, KUCIOPOAa U TaIOTeHOB YIEKTPOTUTHUECKUM CIIOCOOOMY.
Mopenu anmnapaToB AJi IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenp xumngmero cios.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.
BuneodparmenTst u cnaiiasl «[Ipon3BoACTBO CEpHON KUCITOTHIY.
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e BuneodbparmenTs u cnaiiasl «[[pon3BoACTBO aMMHUaKay.
o Komnekmus «CpIpb€ Ui MONTYYEHUS CEPHON KHUCIOTHI.
JlaGopaTropHbie ONBITHI
31. Pacno3HaBaHMe rajJloreHu-MOHOB.
32. KauecTBeHHBIE PEaKIUU HA CYJIb(aT-HOHBI.
33. KauecTBeHHas peakiysi Ha KAaTHOH aMMOHUS.
34. XuMuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK AJIEKTPOJIUTA.
35. KauecTBeHHbIC peaknuy Ha Gochar-uoH.
36. [loyueHue u CBOMCTBA yroJIbHOW KUCIIOTHI.
37. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
38. IIponyckaHue yriaeKuciIoro ra3a yepes3 pacTBOp CHIIMKATa HATPHSL.
IIpakTnyeckune padornl
2. VIzydeHue CBOMCTB COSIHON KUCIIOTHI.
3. U3ydeHune CBOMCTB CEpHOM KUCIIOTHI.
4. ITony4yeHrne aMMHaKa U U3y4eHUE ero CBOMCTB.
5. Ilony4yeHue yriieKuciioro ra3a u U3y4eHHe €ro CBOMCTB.
KonTpoabHasi padora 2 no teme «HemeTamibl U X COEAMHEHUS

MeTaJuibl M UX COeIMHEHUS
ITonoxxenne meramioB B [lepuoaudeckon cucreMe xuMudeckux aieMeHToB 1. . MenaeneeBa, cTpoeHHE X aTOMOB M KpUCTAJIIOB. MeTaiumnueckas
CBSI3b U METAJUIMYECKas KpucTauinyeckas pemérka. Ousnueckue CBOWCTBA METAIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTb, OTPa)KaIoIIas CIIOCOOHOCTb,
IJIACTUYHOCTH. CIUIaBbl YEPHBIE U 1IBETHHIE.
Mertaiabl Kak BOCCTAaHOBUTENH. DJIEKTPOXUMHUYECKUN psAll HapsKeHUi. B3anMonaelicTBre METAIIIIOB C HEMETAJUIAMU, OKCUAAMHU, KHUCIOTAMHU, COJISIMU.
ATOMHHOTEpPMUS.
CtpoeHre aTOMOB M MPOCTHIX BEIECTB IIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3MUECKUX U XMMHUYECKUX CBOWCTB IIEIOYHBIX METAJUIOB OT 3apsjioB
sanep ux aTroMoB. OKCUABI U THIPOKCUABI MIEIOYHBIX METAJJIOB, UX MOJyYE€HHE, CBOMCTBA, MPUMEHEHUE. BaxkHelIIMe COM MENOYHBIX METAJUIOB, UX
3HAQYEHUE B )KUBOW U HEXKUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.
CrtpoeHre aTOMOB M INPOCTBIX BEIIECTB LIETOYHO3EMENbHBIX METAJJIOB. 3aBUCUMOCTb (DU3MUECKUX M XUMHUYECKUX CBOMCTB IIEJIOYHO3EMENIBHBIX
METAJIJIOB OT 3apsAJ0B siiep MX aToMOB. OKCHUIbI M THAPOKCH/IBI LETOYHO3EMEIBHBIX METAJIOB, UX MOJIyYE€HUE, CBOWCTBA U IpUMEHEHNE. BakHelme
COJIM HIETIOYHO-3€MEIbHBIX METAJIJIOB, MX 3HAUYE€HHE B IPUPOJIE U )KU3HHU YernoBeka. KapOoHaTsl M ruipokapOOHAThl KaIbIIHs.
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XKécTtrocTb BOJbI: BpeMeHHas U nocTosiHHas. CriocoObl ycTpaHeHHs BpeMeHHOM KECTKOoCTU. CrocoObl yCTpaHeHUs! HOCTOSTHHON KECTKOCTU. VIOHUTHI.
CoenmvHEHUs aTIOMUHUS B TPHPOJAC. XUMHUYECKHE CBOWcTBa amtoMuHUS. OCOOEHHOCTH OKCHAA WM TUAPOKCHIA AFOMUHUSA KaKk aM(pOTEpPHBIX
coeMHEeHMH. BaxkHeimue conu amoMuHus (XJI0pu, cyabdar).

OcobenHoctu cTpoeHus: atroma skenesa. JKemezo B mpupoje. Baxueitimme pyasl xkeneza. Oxeunsl u ruapokcuabl skene3a(ll) u xemeza(Ill). Conu
xene3a(ll) u sxeneza(Ill). OOHapykeHHE HOHOB KATHOHOB JKeje3a B paCTBOpE. 3HAYCHHE COSTMHEHUN Kee3a.

Kopposust xumudeckasi v 2JIEeKTPOXUMUAYECKasl. 3alliuTa METAIJIOB OT KOPPO3UHU.

Mertannsl B mpupojie: B cBOOOJHOM BHJIE U B Buae coeauHeHui. [lonarue o meramnypruu. UépHas u uBeTtHas meTautyprus. [lupomeramnyprus,
THIPOMETAJLTYprus, dJaeKTpoMeTainyprus. JlomenHslil pouecc. [lepepaboTka uyryHa B crajib. DJIEKTPOJIU3 PacIIaBOB.

JdeMoHcTpamun

B3anmoneiicTBre HaTpUs, TUTHS U KaJbLHS C BOJOM.

['openue HaTpus, MarHus u *emne3a B KUCIOPOJE.

Benbimka TepMUTHOR CMECH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BiamMoeiicTBre alIFOMUHNS ¢ KHCIOTaMU, IIEI0YaMU B BOJIOM.

B3anmoneiicTeue xene3a U MEIU C XJIOPOM.

B3aumoneiicTBre Mein ¢ KOHLIEHTPUPOBAHHOM CEpPHOI KMCIOTOM U a30THOM KUCIIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOI).

Oxkpacka mIaMeHH COEUHEHUSMHU 1IETOYHbIX METAJIIOB.

Okpacka mIaMeHH COeUHEHUAMH IIETOYHO3EMENbHBIX METAJIJIOB .

l"amenue u3BecT BOJLOM.

[TonyueHue KECTKON BOABI B3AMMOACHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.

Ycrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.

YcrpaneHre moCTOSTHHON KECTKOCTH JOOABKOM COJTBI.

WNoHWTHI 1 MPUHIKT UX AEUCTBUS (BUIACOPpPArMEHT).

Komekuust nprupoHbIX COETMHEHNN ATTFOMUHMS.

Buneodparments! u cnaiabl «OKCH]T aTFIOMUHUS U €70 MOAU(DUKAITII.

[Tonyuenne ampoTepHOro rUAPOKCUIA ATIOMUHUS U UCCIIEI0BAaHUE €r0 CBOWCTB.

OkucIieHHe eJe3a BO BIaXKHOM BO3/IyXe.

Konnekuust «XuMuueckre MICTOYHUKH TOKA.

Pe3ynbrarhl AMUTEIBLHOTO YKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UH CTANIbHBIX U3/ENIUNA B 3aBUCUMOCTHU OT YCJIOBHI MPOLIECCOB.
Boccranosnenue meau u3 okcuaa meau(ll) Bogopoaom.

Buneodparmentst u cnaiias! «I [poM3BOICTBO UyT'yHA U CTAJIH.



17

e BuneodparmenTs! u cnaiiapl «3aenus u3 4yryHa u craim.

e BuneodparmenTs u crnaiiasl « [pon3BOACTBO ATIOMUHUS.
JlaGopaTropHbie ONBITHI
39. B3aunmoaeiicTBre xene3a ¢ pactBopoM cynbparta meau(ll).
40. ITomyyeHne U3BECTKOBOM BOBI U OMBITHI C HEH. B3anmoielicTBre M3BECTKOBOM BOJIBI C YTJIEKUCIIBIM T'a30M (JIaTYUK JIEKTPOIPOBOTHOCTH).
41. Mony4aenue ruapoxcuos xemnesa(ll) u (I11).
42.KauecTBeHHBIE pEaKIIMU HA KATUOHBI JKEJe3a.
IIpakTuyeckne padoThl
6. [Tomyuenue >kecTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.
7. PemieHne 3KCIIEpUMEHTANIBHBIX 3aJa4 10 TeMe «MeTaib».
KonTpoabsnas padora 3 no reme «MeTauib»

XuMHus M OKpYyXKaoLias cpeaa

Crtpoenue 3eMiu: sSApo, MaHTHS, 3eMHAs KOpa, X XUMHUECKui coctaB. JIutocdepa u e€ xumudeckuii coctaB. Munepaisl. Pyasl. Ocaiounbie TOpOIbI.
[Tone3nbie uckonaeMbie. XUMUYECKUN COCTaB THAPOCHEphl. XUMUUECKHI COCTaB aTMOC(EpHI.
HcTouyHnkM XMMHYECKOTO 3arps3HEHHs] OKpyXkaromie cpenbl. ['TmobanbHble JKOIOTHYECKHE MPOOJIeMbl YeJIOBEUECTBA: MApHUKOBBIN 3(hdexT,
KHMCIIOTHBIE JI0K/IM, O30HOBBIE JIbIpbl. MeXayHapoAHOE COTPYIHUYECTBO B OOJIACTH OXPAaHbI OKpY)KaOLIEH Cpellbl OT XMMHUYECKOTO 3arps3HEHHS.
«3enéHas XuMus».
JdemMoHcTpanuu
Buneodparments! u cnaiasl «CTpoeHne 3eMid U €€ XUMUYECKHI COCTaB.
Konnekuust MUHEpaaoB ¥ TOPHBIX TOPOJ.
Konnekuus «Pynbl MeTamioBy.
Buneodparments! u cnaiiapl «I modansHbIe SKOJIOTHYECKHUE TPOOIEMBI UETI0BEYECTBAY.
JlabGoparopHbie ONBITHI
43. U3yueHune rpaHuTa.

O0001meHNEe 3HAHMH 10 XUMMH 32 KYPC OCHOBHOM LIKOJIbI
CrpoeHne aroma B COOTBETCTBUHU C IOJIO)KEHHEM XHMHYECKOro 3neMeHTa B [lepmonmueckoil cucreme. CTpoeHUE BELIECTBA: XMMHUUYECKAs CBSI3b U
KPUCTAIJINYECKHE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMHM MPOCTHIX BEIIECTB (METAJJIOB, HEMETAJIOB, 0JaropoAHbIX ra3oB) OT
MIOJIOKEHMS AJIeMeHTOB B [leproanueckoii cucreme. TUMONOTUS HEOPraHMUECKUX BEIIECTB, IEJIEHUE UX Ha Ki1acchl U rpynmnsl. [IpencraBureny.
[Ipu3Haku U yCIOBHSI POTEKAHUS XUMUYECKUX peakinii. TUITOIOTHS XUMUYECKHAX PEaKIUi 10 pa3InIHbBIM OCHOBaHMIM. Peakiinu noHHOTO OOMEHa.
OKUCINTENFHO-BOCCTAHOBUTENIbHBIE PEAKIIMU. XUMHUECKUE CBOMCTBA IMPOCTHIX BEIIECTB. XapaKTEPHbIE XWMHUYECKHE CBOICTBA COJe00pa3yIOLINX
OKCHJIOB, TUJIPOKCUIOB (OCHOBAHUM, KHCIOT M aM(pOTEPHBIX TUIPOKCHUIOB), COJICH.
KonTtpouabsHnas pa6ora Ned «Jtorosast o Kypcy OCHOBHON IIKOJIBD)



TemaTHyeckoe MIIAHMPOBAHUE C Y4eTOM padoueil MporpaMMbl BOCTIUTAHMS
€ YKa3aHMeM KOJHYeCTBA YaCOB, OTBOJAMMBIX HA U3YUeHHE KAKIO0I TeMbl

9 knace
Xumust
Ne HanmenoBanmue pa3iesioB | MoayJib BOCHUTATEBHOI MPOrpaMMbl Bcero uaco
HIK0JbHBIH YPOK
1 IToBTOpenue o 0600menue | JleHb 3HAHUN 7
cBe/JleHMi o Kypcey 8 Ypok 6e3omacHOCTH
KJIacca. XuMH4ecKue VYuactue B pabore L{entpa Touka pocra
peakumu.
2 XuMH4YecKHe peakuu B JlHM KHUTH 10
pacTBopax [TpenMeTHBIC OTUMITHAIBI
Yuacrtue B pabote I{entpa Touka pocra
3 HemeTtanabl 1 ux Ypok Hayku v TEXHOJIOTHH. 25
CcOeIMHEeH U JleHb KOHCTUTYIIUU.
VYpox NudopmaiimonHoit 6€30MmacHOCTH.
VYpox A u npodeccus.
VYuactue B pabote [{entpa Touka pocra.
4 Metanabl 1 ux JlHu1 Hayku OMOJIOTUU ¥ XUMUHU 17
coeIMHEeHUs JIuCTaHIIMOHHBIC HHTEPHET-OJTMMITHATBI.
VYpox Kocmoc — 310 MBI
Hayuno-npaktudeckas koHpepeHuus: 5
MO3HAI0 MU
Pabora Ha caiite Perry OI'D
5 XuMHus M OKpYKaKOLas Ypok 310poBbsi. YpOK TBOpUECTBaA: 3a 9
cpena.O6o06menne 3HAHUI | CTPaHUIIAMH y4eOHUKA.
110 XMMHH 32 Kypc Vyactue B padote Llentpa Touka pocrta
OCHOBHOM IIKOJIBI
Hroro 68
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TemaTHuyeckoe NJIAHNPOBAHUE
(2 4 B HEAEIMIO, BCEro 684acoB)

Ne Pa3nesa. Tema ypoka. KosnuuyectBo 4yacos IIpakTnueckue, 1a60paTopHbIe, KOHTPOJIbHbIE
padoThI
U 1IeMOHCTPAllUH
IToBTOpEHuUE 0 00001IEHNE CBEIEHU I 1O 7
Kypcey 8 kaacca. XumMnuyeckne peakium.

1 IIpaBuia 6e30macHOro Tpya Ha ypoke JdemoncTpanun. O3HaKOMJIEHUE C KOJUIEKLIUSAMU
xumun. Kiaccudukanys HeopraHnueckux METAJIOB M HeMmeTauloB. (O3HAKOMJIEHHE C
BELIECTB U UX HOMEHKJIATypa KOJUIEKIIMSIMA OKCUJIOB, KMCIIOT U COJIEN

2 Knaccuukanus XuMU4ecKnuX peakiuii mo JlabopaTopHble onbIThI. 1. B3aumonelictBue
Pa3IMYHBIM OCHOBaHUAM aMMMaKa 1 XJ0poBojopoja. 2. Peaknus

HelTpanu3anuu. 3. HaGnroaeHue TenioBoro
s dekTa peakuu HeUTpanu3anuu (IaT9uK
TEMIIEPATYPBHI).
3 Knaccuukanus XuMu4eckux peakiui no JlabopaTopHsle onbIThI 4. B3anMoaelicteue
pa3INYHBIM OCHOBAaHUSIM cepHoit kucinoThl ¢ okcuaoM memu(ll). 5.

Pa3noxeHne nepokcuia BOJOpPOIa C IOMOIIBIO
Katasia3bl KapTodens

4 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH JemMoncTpanuu. M3yyeHue peakiuuu
B3aUMOJICHCTBHSA CYIb(PUTA HATPHUS C IEPOKCUIOM
Bozopoaa, usmenenue pH B xone OBP (maTunk
TeMIeparypsl, 1aTuuk pH)

5 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH

6 [ToHsATHE O CKOPOCTH XMMHUECKOHN PEAKIINH. JleMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH

Karanus

XUMHYECKON PEaKUH OT MPUPOABI PEArupyHOIINX
BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaknyu OT KOHLIEHTPALMU Pearupyronmx
BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU pe-
aKLUU OT IUIOUIAN CONPUKOCHOBEHHUS
pearupyronux BEeMIECTB («KUTISIINN CIOW»).
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3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT
TEMIIEpaTypbl PEArPYIOIIUX BELIECTB

[ToHsiTHE O CKOPOCTH XMMUYECKOUN peaKivu.
Karanuz

JladopaTopHblie ONbITHI. 6. 3aBUCUMOCTh
CKOPOCTH XUMUYECKOW peakuu OT IPUPOJIbI
pearupyrouux BelecTB Ha IpuMepe
B3aMMOJICHCTBHS PaCTBOPOB THOCYINIb(aTa HATPUS U
xJyiopuaa 6apus, THoCcyinbdaTa HATPHUS U COJISTHON
KHUCJIOTHI. 7. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pEaKuu OT IPUPOJIbI METAIIIOB MPHU UX
B3alMOJICHICTBUU C COJIIHOM KUCIIOTOMU. 8. 3aBUCH-
MOCTb CKOPOCTH XUMHUYECKOH peakluu OT MPUPOJIbI
KHCJIOT IIPU B3aUMOJICHCTBUH UX C JKEIE30M. 9.
3aBUCHUMOCTH CKOPOCTH XUMUYECKOU PEaKIUH OT
temneparypsbl. 10.3aBUCHMOCTb CKOPOCTH
XMMUYECKOH peakIuu OT KOHIeHTpauuu. 11.
3aBUCHUMOCTh CKOPOCTH XUMHYECKON pEaKIMK OT
IJIOUIA/IA CONIPUKOCHOBEHMSI pEAaTHPYIOIINX
BellecTB. 12. 3aBUCUMOCTh CKOPOCTH XUMHUECKOMN
peakIMy OT KaTajJu3aTopa

XHUMHYECKHE P€aKIIMA B pacTBopax

10

9J'IeKTpOJ'II/ITI/I‘-ICCKa$I JAucconranusa

Hemoncrpaumu. McnblTaHue BeEmECTB M UX
pacTBOpPOB Ha  BJIEKTPONMPOBOTHOCTh, BIIUSHHE
pacTBOPUTEIIS Ha  JUCCOLMAIUIO (matumk
AIEKTPONPOBOAHOCTH). TenmoBoi abdext
pacTBOpPEHHUS BEHIECTB (JaTUYUK TEMIEpPaTyphl).
JlabopaTopubsie ombIThl. 13.  [lucconmarus
CMalbIX »JJIEKTPONMTOB Ha TMpHUMEpe YKCYCHOM
KHCJIOTBI.

OcCHOBHBIE TIOJIOKEHUST TEOPHUH
anexTpoauTrdeckoi aucconuaruu (TI]I)

JemoncTpanun. CHIbHBIE U C1a0bIe AIEKTPOTHUTHI
(maTYuK IEKTPONPOBOTHOCTH ). 3aBUCUMOCTh
AJIEKTPOTPOBOTHOCTH PACTBOPOB CUIBHBIX
AIIEKTPOJIUTOB OT KOHIICHTPAIIMU HOHOB (JIaTYHK
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AIIEKTPONPOBOIHOCTH).

10 XUMHUYECKHE CBOMCTBA KUCIIOT B CBETE JlabopaTopHble onbIThl. 14. VI3Menenune okpacku

TEOPHUH DJICKTPOJUTUUECKON JUCCOLUALINT WHJIUKATOPOB B KHUCJIOTHOM cpene. 15.Peakuus
HEUTpaNM3allMd pacTBoOpa WIENOYH PaA3TMUYHBIMU
kuciotamu. 16. [lomyuenue rugpoxkcuaa meau(ll) n
€ro B3aUMOJICUCTBUE C PA3IMUYHBIMU KHCIIOTAMHU.

11 XHUMHUYECKUE CBOMCTBA KUCJIOT B CBETE JlabopaTopHble onbIThl. 17. BaumoelicTBue
TEOPHH JICKTPOTUTHICCKOMN TUCCOIUAIIAN CHIIbHBIX KHCIOT ¢ okcumom meau(11). 18-20.

B3aumopeiicTBue KucioT ¢ Meramiamu. 21.
KadecTtBeHHas peakiys Ha KapOOHAT-HOH. 22.
[Torydenue CTyaHS KPEMHHEBOU KUCIIOTHI. 23.
KauecTtBeHHast peakiius Ha XJIOPUA- WIH Cylbdat-
HOHBI

12 XHUMUYECKUE CBOWCTBA OCHOBAHUH B CBETE JlabopaTopHble onbIThL. 24. I3MeHeHue OKpacku

TEOPHUH IIIEKTPOIUTHIECKOUN TUCCOIUAIIAN WHIUKATOPOB B MICJIIOYHOM cpefe. 25.
B3anmoneicTeue 1menoyen ¢ yrieKuciIbiM ra3oM.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHUS.
27. Tlonyuenue runpokcuaa meau(Il) u ero
pa3ioKeHue

13 XHMMHUUYECKHUE CBOMCTBA COJIEH B CBETE TEOPUU JlaGopatopusble onbIThl. 28. B3aumoneiictBue
BJIEKTPOJTUTUYECKON JUCCOIUALINHT kapOoHaTtoB ¢ kuciotamu. 29. Ilomyuenue

runpokcuaa kenesa(lll). 30. BsaumoneiictBue
xene3a ¢ pactBopoM cyibhara meau(Il)

14 [TonsiTue o ruaponmuse conen HemoncTpaumnu. OnpeaeseHne xapakTepa cpe/ibl B

pactBopax couiell (natuuk pH)

15 IIpakTHyeckas padora 1. Pemenue IIpakTuyeckast padora 1. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME AKCIIEPUMEHTAJIbHBIX 3aa4 110 TEME
«INEKTPOIUTUUECKAS TUCCOIUAITHS) «INEKTPOTUTUYECKAS TUCCOITUATTHS

16 O06o061IeHre U cucTeMaTu3alus 3HaHu#| 110

TeMe «XHUMHUYECKUE PEeaKIK B pacTBOpax
3JIEKTPOJIUTOBY
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17 KonTpoabHnas padora 1 no reme KonTpoabHnas padora 1 no reme «XuMHUueCKUe
«XHMMHYECKUE PEAKIIMH B pacTBOpax peaxkiuu B pacTBOPAX 3JIEKTPOIUTOB)
AIEKTPOJIUTOB
HemeTaJuibl M MX cOeIMHEHUSA 25

18 OO6m1ast XxapakTeprucTHKa HEMETAIIIIOB Hemoncrpaumnu. Komiekuus HemeraninoB. Moaenu

KPUCTATIMYECKUX PEIIETOK HEMETAJJIOB: aTOMHBIE
U MoJieKyJgpHble. O30HATOP U MPUHIIMIIBI €T0
paboThl. 'opeHre HEMETAIIOB — MPOCTHIX BELIECTB:
cepsl, Gocdopa, APeBeCHOro YIIs.

19 OOm1ast xapakTepucTrKa 1eMeHToB VIIA JemoncTtpanuu. O6pa3ipl TaTloreHoB — MPOCTHIX
IpYyMIbl — TaJOreHOB BellecTB. B3aumoielicTBreE rajJoreHoB ¢

MeTajuiaMu. BeiTecHeHue xsiopa OpoMoM Wil Hoa
13 pacTBopoB ux couei (AITXP)

20 CoennHeHNs rajJoreHoB JemoHcTpanus. Konnekuust MIPUPOIHBIX
COCIMHEHUH XJI0pa.
JlabopaTopHusblie onbIThl. 31. Pacrio3naBanue
raJIOr€HU-MOHOB

21 IIpakTnyeckas padora 2. «M3yuenue IIpakTnyeckas padora 2. «M3yuenue cBoNCTB
CBOMCTB COJISTHOM KUCJIOTBI» COJISTHOM KMCJIOTBI»

22 OOmas xapakrepucTrka 3neMeHToB VI A - JemoncTpanun. Bzaumoneiicteue cepsl ¢
xasibkoreHon. Cepa. MeTasmamu. ['opeHue ceprl B KHCIOpOJIe

23 CepoBosiopost 1 cynbhuIbI Jemoncrpanus. Komnekius cynbGuaHbIX pya.

KauectBennas peakuus Ha cyiabdua-uoH (AIIXP)

24 KucnoponHble coelMHEHNUs cepbl Jemoncrpanuu. ObecrBeunBaHNe OKPALIEHHBIX

TKaHEW U IIBETOB CepHUCTHIM razom (AIIXP)
B3anmoneicTBre KOHLIEHTPUPOBAHHON CEPHOM
KHUCIIOTHI ¢ MeJibl0. OOyriamBaHuE OpraHUYEeCcKUX
BEILIECTB KOHIIEHTPUPOBAHHOU CEPHOM KHUCIOTOM.
JlabopaTopHbIe ONBITHI.

32. KayecTBeHHBIE peakIui Ha CYb(aT-HOHBL.

25 IIpakTuyeckasi padora 3. «M3yueHue IIpakTuyeckas padora 3. «3yueHue cCBOHCTB

CBOMCTB CEPHOU KUCIIOTBD»

CEPHOM KUCIOTBD)
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26

OOwast xapaKTepUCTHKA XUMUYECKHX
aneMeHToB VA rpynnsl. A30T

Hemouncrpauus. [luarpamma «CoctaB BO3gyxay.
Bugneodparments! u cnaiiasl «lItuusu 6azapbi»

27

Ammuak. Co aMMOHUS

HMemoncrpanuu. [Tonydenue, cooupanue u
pacnio3HaBaHue ammuaka. OCHOBHbBIE CBOMCTBA
aMMUaKa (JaTIYMK JICKTPOIPOBOTHOCTH )
JlabopaTopHbIe ONBITHI.

33. KayecTBeHHas peakiys Ha KATUOH aMMOHHUS.

28

IIpakTnueckas padora 4. «llonyuenue
aMMMaKa U U3y4eHUE ero CBOMCTB»

IIpakTnyeckas padora 4. «[lonyyenue ammuaka u
U3y4EHHE €ro CBOMCTBY

29

Kucnopozconepxaiiue COeTMHEHUS a30Ta

Hemoncrpaumu. [loyyenue okcuaa azora u
usydenue ero cBoiicts (AITXP).

30

Kucnopozconepxaiiue COeTMHEHUS a30Ta

JemoncTpaumnu. Bzaumoaeiicreue
KOHI[EHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEJIBIO.
Pa3noxeHre HUTpaTa Kaiusi U TOPEHUE IPEBECHOTO
YrojbKa B HEM.

JladopaTopHublie onbIThl. 34. XuMU4eCcKue
CBOICTBA a30THOM KUCJIOTBI, KaK JIEKTPOJINTA

31

®dochop u ero coequHEHUS

JemoncTpanuu. O6pa3isl NpUPOAHBIX
coenuHeHuit pocdopa. ['openue dhochopa Ha
BO31yXe U B kuciopoze. [lonydyenue 6enoro
dbocdopa u ucnbpITAHNE €r0 CBONCTB
JlabopaTropHble onbIThl. 35.KauecTBEeHHbIE
peaknuu Ha GocdaT-HoH

32

OOm1ast xapakTepucTHka 31eMeHToB |V A-
IpynIsl. YTiaepon

Jemouncrpanun. Komnexmus «O6pasiisi
NPUPOAHBIX coenHeHun yraepoaay. [loptper H.
M. 3enunckoro. [lornomueHne akTHBUPOBAHHBIM
YIJIEM pACTBOPEHHBIX BEIIECTB WJIW Ta30B.

Y CTpolCTBO IPOTUBOra3a

33

Kucnopoaconepxamme coefuHeHHS
yriepoja

JlabopaTopHbIe ONBITHI.
36. Ilony4yeHue u cBOICTBA YrOJIbHON KUCIIOTHI.
37. KauecTBeHHasl peakiusi Ha KapOOHAT-HOH

34

IIpakTnueckas padora 5. «llonyuenue

IIpakTnyeckas padora S. «llonyuenue
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YIJICKHUCIIOro ra3a U U3y4€Hue €ro CBOMCTB

YIJICKUCIIOro rada 1 U3y4€HHE €ro CBOMCTB»

35

VYri1eBo10pObI

JdemoncTpaumnu. Mojeny MOJIEKyJl METaHa, 3TaHa,
STUJIEHA U alleTWIIeHA. B3auMoaeiicTBue 3TUIIEH C

OpPOMHOIi BOJIOH M pacCTBOPOM IepMaHraHaTa KaJHs.

36

Kucnoponconepxka-
[I1Ee OPTraHUYECKUE COCTMHECHUS

JdemoncTpanuu. O0myie XUMUYECKHE CBOMCTBA
KHCJIOT Ha IPUMEPE YKCYCHOM KHUCIIOTHI.
KadecTtBeHHas peakiys Ha MHOTOATOMHBIC CITHPTHI

37

Kpemuuii u ero coeguHeHus

Jemouncrpanun. Komnexnus «O06pasiist
MPUPOIHBIX COeTMHEHUI kpeMHus». Komnekius
CTEKJ1a, KEPaMHKH, LIEMEHTA U U3AEJIUN U3 HUX.
JlabopaTopusle onbIThl. 38. [Iponmyckanue
YIIJIEKHUCIIOTO Ta3a Yepe3 pacTBOP CUIIMKATA HATPHS

38

CuimkaTHas MMPOMBIIIJIICHHOCTDb

Jemoncrpanun. Komuiekuys nponykuuu
CHWJIMKATHOW POMBINUIEHHOCTH. BuneopparmeHTs!
u cnaiiabl «IIpon3BOICTBO CTEKIIA U IEMEHTa)

39

HonyquI/Ie HEMCTAJIJIOB

HMemoncrpanun. Komuekuus «lIpuponneie
COEJIMHEHUS] HEMETaUI0BY». BuneopparmeHTs 1
cnaiipl «@pakMOHHAs EPEroHKa KUAKOTO
BO3/1yXa». BuneohparMeHTs! 1 ciaiiapl
«Ilonmyyenue Bogopoaa, KUCIOpOAA U FaJIOT€HOB
AIIEKTPOJIIUTUYECKUM CIIOCOOOM)

40

[TonydyeHne BaKHENIIUX XUMUYECKUX
COE€IUHEHUN

JemoncTpanuu. BugeopparMeHTs! U ciaii bl
«ITponu3BOJICTBO CEPHOM KHUCIOTHI».
Buneodparments! u cnaiinsl «IIpou3BoacTso
ammuakay. Komnexkuus «Coipb€ A1 nosrydyeHus
CEPHOM KUCIOTBD.

41

0O0o06menue o teme «Hemeramiel 1 ux
COCINHEHUS

42

KontpoabHnas padora 2 1o Teme
«Hewmerannsl 1 ux COCAUHCHUA»

KonTpoabHas padora 2 no teme «Hemeraninsl u
UX COCJIMHEHUS

MeTajibl M UX COCIMHCHUSA

17
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43 OO611ast XxapaKTepruCTUKa METAIIJIOB
44 XHUMHYECKHE CBOMCTBA METAIIJIOB JemoncTpaumnu. B3aumopaeicTBue HaTpus, JIMTHUS
U Kanbuus ¢ Bojoul. ['opeHme HaTpusi, MarHus u
JKese3a B KHCIIopoe. Benplka TEpMUTHON CMECH.
B3auMozeiicTBue cMecu MOPOUIKOB CEpPhI U JKeJe3a,
UMHKAa W cepbl. B3anMmoneincTBhe aJIlOMHUHUS C
KHCIIOTaMH, 1IeJI0o4aMu U BoJoi. B3ammopeiictBue
JKere3a U Meu ¢ XJI0poM. B3aumonenicTeue Meau ¢
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM U a30THOU
KHCIIOTOH (pa30aBICHHON M KOHIICHTPUPOBAHHOM).
JlaGoparopubiii  onbIT. 39. BzaumojelcTBue
JKese3a ¢ pactBopoM cyibdata meau(1l)
45 OO01as xapakTepuCTUKA MIEIOYHBIX JemoncTpanun. OKkpacka MIaMeHH COEJUHEHUSIMU
METaJUIOB HIEJIOYHBIX METAJNIOB
46 OO1m1ast XapaKTepUCTHKA LIETIOUHBIX
METaJUIOB
47 OO1m1ast XxapakTepUCTHKA LIET0YHO3EMETbHBIX JemoncTrpanun. OKpacka IJIaMEHH COEINHEHUSIMU
METAJLJIOB EI0YHO3EMENBHBIX METaJUIOB. [ alienne nu3sectu
BOJIOH.
48 OO1m1ast XxapaKTepUCTHKA LIETI0YHO3EMETbHBIX JlabopaTopHslii onbIT. 40.ITomyuenue
METAJLJIOB W3BECTKOBOW BOJIBI M ONIBITHI C HEM.
B3aumopeiicTBie U3BECTKOBOM BOJBI C YITIEKUCIIBIM
ra3oM (JaT4uK 3JIEKTPOIPOBOAHOCTH).
49 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHuUs Jdemoncrpanuu. [Tonyuenue ;xECTKOM BOIBI
B3aUMOJICVICTBUEM YTJIEKHUCIIOTO C U3BECTKOBOM
BOJIOW. Y CTpaHEHUE BPEMEHHOM KECTKOCTH
KUIISTYCHUEM U T00aBKOM COABI. Y CTpaHEHUE
MOCTOSTHHOM KECTKOCTU J0OaBKOM cobl. IOHUTHI 1
MIPUHITUTT UX IeUCTBHS (BUACO(PparMeHT).
50 IIpakTnyeckas padora 6. «Ilonyuenue IIpakTnyeckas padora 6. «Ilomyuenue xecTkon
KECTKOM BOJIbI U CIOCOOBI €€ yCTpaHEHUS BOJIbI M CTIOCOOBI €€ yCTpaHEHHS
ol AJIOMUHUH U €T0 COEIMHEHUS JemoncTpanun. Kosuiekuysi npupoaHbIx
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coeIMHEHUH anmroMuHus. BuneodparmeHTsr u
crnaiiapl «OKCUT ATFOMUHUS M €70 MOJH(HKAIIUNY.
[Tonyyenue am(poTEpHOTO THAPOKCUIA ATTFOMUHUS
M MCCJIEJOBAHNE €ro CBOMCTB

52 XKeneso u ero coenuHeHMs JemoncTpanun. OKUCIIEHUE JKEJIE3a BO BIIAXKHOM
BO3JIyX€ (IaTYHK JaBICHUS)

53 2Kene3o u ero coeuHeHus JladoparopHbie onbiThl.41. [lonydyenue
runpoxcunoB xenesa(ll) u (111). 42.KauectBenHble
peaKuy Ha KaTHOHBI JKele3a

94 IIpakTnyeckas padora 7«Pemenue IIpakTuyeckas padora 7«Pemenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME AKCIEPUMEHTAJIBHBIX 3aa4 10 Teme «MeTaiis»
«MetayisDy
55 Koppo3ust MeTamioB 1 ciocoObl 3aLIUThI OT HMemoncrpanun. Komutekuus «Xumudeckue
HeE VMCTOYHMKHU TOKay». Pe3ylbTarsl JUIMTEIBHOTO
HKCIEPUMEHTA N0 U3YYEHHUIO KOPPO3HH CTaJIbHBIX
M3JIeNNH B 3aBUCMOCTH OT YCJIOBHMH MTPOIIECCOB
56 Meraiuel B ipupoae. [lonsitue o demoncTpaumnu. BocctaHoBieHnE MeIU U3 OKCHIA
METaJLITypruu menu(ll) Bogoponom. BuneodparmenTs! u cnaiiast
«[Ipou3BOACTBO UyTyHa U CTAIH.
Buneodparments! u cnaiiansl «3aenus u3 yyryHa u
cranny. BuneodparmeHTs! 1 crai sl
«IIpon3BOACTBO ATFOMUHHUS
S7 Meramnsl B mpupoze. [lonstue o
METAJLITyprUH
58 O06o00meHne 3HaHM 0 TeMe «MeTaTb)
59 KonTtpoabsnas padora 3 1o reme KonTpoJuabsnas pa6ora 3 no treme «MeTamibs»
«MetamisD»
XuMHS M OKpYKAKOLIadA cpea
60 X¥UMHYEcKasi OpraHU3alys MIAHETHl 3eMJIs JemoncTpanun. Buneodpparmentsl u  crnaiiasl

«Ctpoenue 3emiii M €€ XUMHYECKUH COCTaB».
Konnekuust MuHepaJloB M TOPHBIX  HOPO.
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Komneknus «Pyast MeraimoB». JlaGopaTtopHbie
onbIThI. 43. 3ydyenue rpaHura.

61 OxpaHa okpy»xarouiei cpeibl ot JemMoHcTpanun. BugeohparMeHTsI U ClIaii bl

XUMHUYECKOTO 3arps3HeHHUS «['o6anpHBIE HKOIOrHYECKHE TPOOIIEMBI
4eJI0BEYECTBA»

O0001IeHNEe 3HAHMI 10 XUMHH 32 KYpC 7
OCHOBHOM IIKOJIbI

62 Bemectna

63 BemecTBa

64 XUMUYECKHE peakluu

65 XHWMHYECKUE PEAKITUN

66 OCHOBBI HEOPTaHUYECKOW XUMHHU

67 ITonroToBKa K KOHTPOJIBHON paboTe

68 Kounrpoabsnas padora Ne4 «torosas no Kountpoabsnas padora Ne4 «Mtorosas no kypcy

KYpPCY OCHOBHOM IIKOJIBI»

OCHOBHOI IIIKOJIBD)

YyeoHo-MeToaANYECKOE 00ecreuyeHue
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Cnucok JuTeparTypsl VIl YYUTeJIs:

1. I'a6puensu O.C. [Iporpamma kypca xumuu 1151 8-11 kiaaccoB 001eo0pa3oBaTeIbHBIX YIPEIKICHUH.

2. T'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. Xumust: 9 knacc: ydeOHUK i 0011eo0pa3zoBaTenbHbIX yupexaenuit. — M.: [Ipocsemenue, 2019
(w1 mp. rox u3aaHUA).

3. I'abpuensn O.C. Hacronbhas kaura yunrens. Xumus 9 kinacc. M.: Ipoda, 2012.

4. I'abpuensan O.C. Xumus. Meronuueckoe nocodue. 8 — 9 kmacec. M.: lpoda, 2017.

5. 'opkosenko M.YO. [Toypounsie pazpabotku nmo xumuu. 9 kinacc. M.:BAKO, 2014.

6. KaBepuna A.A. Xumus: Jlunakruueckue matepuansl: 8-9 k. M.: 'ymanurtaps. uza. neatp BJIAJIOC, 2014.

7. CaBenbeB A.E. OCHOBHBIC TIOHATHS U 3aKOHBI XUMHH. XUMHAYeckue peakiuu. 8-9 k. M.: [Ipoda , 2011.

Cnucok JIuTepaTypsl VI YYALIUXCH:

1. I'abpuensan O.C., OctpoymoB N.I'., CnaaxoB C.A. Xumus: 9 xnacc: yueOHUK 17151 o01ieo0pa3oBaTenbHbIX yupexaenuid. — M.: IIpocsemenue, 2019
(v mp. rox u3gaHuUsN).

2. ITonoBa O.A. TectoBsle 3afanus no xumuu. M.: Jlpoda, 2017.

3. Kopomenko A.C.Xumus. 3aganus ¢ Beioopom oteTa. 8-9 ki1 M.: 'ymanuraps. uza. nentp BJIAJIOC, 2010.

4. Xomuenko N.I". COopHUK 33124 1 ynpakHeHui o xumuu. M.: HoBas BonHa, 2011.

5. DHUUKIIONEINYECKUH CIIOBaph FOHOTO XUMHUKa

HNHuTepHer - pecypcbl

» [TonckoBeie cuctemsr:http:// www.yandex.ru/ , http://www.google.ru/
» UnrepHer-caiiTel: http://geo.1september.ru http://www.alleng.ru/ http://www.zavuch.info/ http://www.uchportal.ru/ http://www.fipi.ru/
http://fcior.edu.ru http://www.drofa.ru/
» Enunas xoyutekius mudpoBbIx 00pa3oBaTenbHbBIX pecypco: http://school- collection.edu.ru
* Anxumuk: http://www.alhimik.ru/

KPUTEPUHU U HOPMbI OIIEHUBAHUA
OneHka yCTHBIX OTBETOB.


http://www.google.ru/
http://www.drofa.ru/
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Otmerka «5» - CTaBUTCA B TOM Cllydae, €CIIM YYalIMKCs MOKa3bIBAa€T BEPHOEC NMOHMMAHUE XMMHYECKON CYIIHOCTH PAacCMaTPUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHiA, JaeT TOYHOE OIpPENEeICHUE M HMCTOJKOBAaHME OCHOBHBIX TOHSTHIA, 3aKOHOB, TEOPHi, a TaKXe MPaBHIbLHOE
OIpeeTICHNEe XMMUYECKUX BEIMYMH, UX CIUHUI] U CIIOCOOOB M3MEPEHHS; NMPAaBWJILHO BBIIOJHACT YEPTEXKH, CXEMBbI U TpadUKH; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHY, COMPOBOX/IAET paccka3 HOBBIMU IMPUMEPaMH, YMEET NIPUMEHHUTh 3HAaHUS B HOBOW CHUTYallMX NPU BBITOJHEHUH NMPAKTUYECKUX
3a7aHUil; MOXKET YCTAaHOBUTH CBSI3b MEXKAY M3y4aeMbIM M paHee M3YUYEHHBIM MaTEepPUAIOM 110 KypCy XMMHH, a TaK K€ C MaTepHajIOM, YCBOCHHBIM II0
H3YYEHUIO IPYIUX NPEIMETOB.

OTMeTKa «4» - CTABUTCSI, €CIIM OTBET YYCHHKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha «5», HO JIaH 0€3 MCIOJIb30BaHHUS COOCTBEHHOTO
IUTaHa, HOBBIX TIPUMEPOB, 0€3 NPUMEHEHUS 3HaHUI B HOBOWM CUTYaIlH, 0€3 UCIIOIb30BaHUs CBs3€H C paHee N3YU4CHHBIM MaTEepHUaIoM, YCBOCHHBIM MIPH
U3y4YCHUU JIPYTUX IPEAMETOB; €CIIN YYalIUNCs TOMYCTHII OJHY OIIUOKY M He 0ojiee ABYX HEJOYETOB U MOXKET UX UCIPAaBUTh CAMOCTOSTEIILHO MIIH C
HEeOOJIBIION TTOMOIIBIO YIUTEIIS.

Otmerka «3» - CTaBUTCS, €CIIM YYaIIUHCS MPAaBWIBHO MOHMMAEeT XUMHYECKYIO CYIIHOCTh PACCMAaTPUBACMBIX SBJICHUN M 3aKOHOMEPHOCTEH, HO B
OTBETC HUMCIOTCA OTACIIBHBIC HpO6€JIBI B YCBOCHHMHM BOIIPOCOM KypCa XHUMHH, HC HNPCHATCTBYIOIIHC I[aJ’II:HefIIHeMy YCBOCHHUIO HPOrpaMMHOI0
Marepuasa; yMeeT NMPHMEHSTH IMOJy4YEeHHbIC 3HAHUS NPU PEHICHHH IMPOCTHIX 33734 C HMCHOJIB30BAHHUEM T'OTOBBIX (OPMYJ, HO 3aTPYIAHSETCS IPH
pelieHnn 3ajad, TpeOymuX npeodpa3oBaHusi HEKOTOPBIX (GOPMYJIT;JOMYCTHII HE Oojiee 0JHON Ipy0Ooil omMOKM 1 ABYX HEN0UYETOB, HE OoJsiee OJHOU
rpy0oii 1 ogHON He rpy0Ooil ommoOkH, He Oosiee ABYX-TpeX He rpyObIX OMIMOOK, OJHON He rpy0oil OmMOKHM U TPEX HEIO0YETOB, OMYCTUI YEThIpe MU
IIITh HEAOYCTOB.

OTtMmeTKa «2» - CTaBUTCS, €CIIM YJallMics He OBJIajies] OCHOBHBIMU 3HAaHUSMM U YMEHHH B COOTBETCTBUU C TPEOOBAHUSAMH MTPOrPaMMBbI U JOIYCTHII
00JIbIIIE OIIMOOK U HEJOYETOB, YeEM HEOOXOIMMO IS OLIEHKHU «3) .

OneHka nMcbMeHHBIX padoT.
OtmeTka «5» cTaBUTCS 3a pabOTY, BHIIOTHEHHYIO IOJIHOCTBIO €3 OIMOOK U HEJOUYETOB.
OTtMmeTka «4» cTaBUTCS 3a pabOTY, BHIITOJHEHHYIO MOJHOCTBIO, HO ITPH HAJIUYKU B HEll He OoJiee oHON rpy0oil omMOKY U OJTHOTO HEJl0YeTa ; He
OoJiee Tpex HEIOUETOB.
OTtMmeTtka «3» CTaBUTCS, €CITM YYCHHUK BBIMOIHUI MPAaBUILHO HE MeHee 2/3 Bcel paboThl WK JOMYCTHII He OoJiee 0JTHOM rpyOoi omnMOKU U IBYX
HE/I04eTOB, He OoJiee 0/1HOM rpyOoii U 0HOM HerpyOoii ommnoOkH, He 6oJee TpeX HerpyobIX OMMOOK, OJHON HErpyOoil OIIMOKH U TPeX HEJA0UETOB, NPH
HaJIMYUU YETHIPEX-TISITU HEA0UYETOB.
OTMmeTKa «2» CTaBUTCS, €CJIA YUCIIO OMMOOK U HEJIOUYETOB MPEBBICKIIO HOPMY OIICHKHU «3» WJIH BBIMOJHEHO MPABIIIBHO MeHee 2/3 Bceil paboTHhl.

Kpurtepun oneHnBaHMs TECTOBBIX KOHTPOJIbHBIX PaldoT.
[lkana nepeBoja B NATUOAILHYIO CUCTEMY OLICHKU
Otmetka «5» ctaButcs 3a BoinonHeHue 90-100% paboTsl.
Otmetka «4» ctaBuTcs 3a BoinonHeHue 70-89 % paboTsr;
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OtMeTka «3» craBuTcs 3a BeiToiHeHue 50-69%
OTMeTKa «2» cTaBUTCS 3a BhIToJHeHHE MeHee 50%,

Kpurtepuu onieHuBaHus 3KCIePUMEHTAIBHBIX YMeHHUI (J1a0opaTopHble H MPAKTHYECKHE 32/1aHUS).
OtmeTka «5» cTaBUTCSA eciii paboTa BBIINOJIHEHA [TOJIHOCTBIO U NIPaBUIIBHO, ClIeJIaHbl IPABUIIbHbBIC HAOIIOJICHHUS U BBIBO/IBI,
HKCHEPUMEHT OCYIIECTBIIEH I10 IUIAHY C YYE€TOM TEXHHKH 0€30ITacCHOCTH | MPaBUi paboTHI ¢ BEIIECTBAMH U 000PYIOBaHUEM;
IIPOSIBJIEHBI OPIaHU3aLMOHHO - TPYJOBbIE YMEHUS, IOAJIEPKUBAOTCS YMCTOTA pabOYero MecTa U MopsI0K (Ha CTOJIe, SKOHOMHO MCIIOJIb3YHOTCS
PEaKTHUBBI)
OtMmeTka «4» CTaBUTCS eciii paboTa BINOJIHEHA [TPABUIIBLHO, ClIEIaHbl IPaBUIbHbBIC HAOIIOJCHNS U BBIBOJIBI, HO IIPU 3TOM KCIIEPUMEHT IIPOBE/ICH HE
IIOJIHOCTBIO WJIM JAOIYILEHbI HECYIIECTBEHHbIE OLUNOKU B pabOTE ¢ BElleCTBAMU U 000PYI0BaHUEM.
OtmeTka «3» cTaBUTCS ecii paboTa BINNOJIHEHA TPAaBUIILHO HE MEHEe YeM HaIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs OLIMOKA B XO/1€ HKCIIEpUMEHTA
B 00BSICHEHUH, B OPOPMIICHUN Pa0OTHI, B COOJIIOACHUH MPaBUII TEXHUKU 0€30IacCHOCTH Ha padoTe C BEIIeCTBaMH U 000pyJ0BaHNEM, KOTOPast
UCIPABIISIETCS M0 TPEOOBAHUIO YUUTEIs
OTtMeTKa «2» CTaBUTCS €CIIU AOMYILEHBI 00Jiee IBYX CYIIECTBEHHBIX OIIMOOK B X0/1€: SKCIIEPUMEHTA, B OOBSICHEHUH, B 0(pOPMIIEHUN PadOTHI, B
COOJIIOJICHUH TIPAaBUJI TEXHUKH 0€30IIaCHOCTH IpU paboTe ¢ BEIEeCTBAMU U 000PYAOBaHHEM, KOTOPbIE yJaIIUNCs HE MOXKET UCIPABUTh JIaXe MO
TpeOOBaHUIO YUUTEIS.

Ouenka NpoeKTHbIX padoT.
OTtMeTKa «5» CTaBUTCS €CIU 1IeNb YeTKO chopMynrpoBaHa U yoeauTenbHo o0ocHoBaHa. [IpencTaBneH pa3BepHyTHIN TIaH JOCTHUKECHHUS LIeTTH
npoekTa. Tema mpoekTa pacKpbITa MOJTHOCTHIO U UCUEPITHIBAIOIIIE.
PaGota coepxuT J0CTAaTOYHO MOJHYIO HHPOPMAITUIO U3 PA3IUYHBIX HCTOYHUKOB. [Ipe/icTaBieH aHanu3 CUTyaluii, CKJIaJpIBaBIINXCS B X0/1€ PaOOTHI,
ceNiaHbl He0OXOIMMBIE BBIBOJIbI, HAMEUEHBI MEPCIIEKTUBHI paboThl. PaboTa oTanyaeTcsi TROPUECKUM TOIX0I0M, COOCTBEHHBIM OPUTUHAIbHBIM
OTHOIIICHHEM aBTOpa K ujee mpoekra. PaboTa oTiar4aeTcss 4eTKUM U TPaMOTHBIM O(hOpMIIEHHEM B TOYHOM COOTBETCTBUU C YCTAHOBICHHBIMU
npaBujiaMu. BBICTyIUIEHHE COOTBETCTBYIOT TPEOOBAHMIM MIPOBEICHUSI PE3CHTAIIMH, OHO HE BBIILIO 32 PAMKH PETJIAMEHTA, aBTOP BJIaJIeeT KYJIbTypOl
OOIIeHHSI ¢ ayTMTOPUEH, MPE3EHTAIUS XOPOIIIO MOATOTOBJICHA, aBTOPY y1aJI0Ch 3aMHTEPECOBAThH ayIUTOPHIO. [IpOAYKT MOIHOCTHIO COOTBETCTBYET
TpeOOBaHUSM KadyecTBa (3CTETUYEH, YI00C€H B UCIIOIB30BAHNH, COOTBETCTBYET 3aIBICHHBIM IIEIISIM).
OT1meTka «4» CTaBUTCS €CIM 1IeTb CPOPMYIHpPOBaHa, HO HE 000CHOBaHA. IIpencraBiieH KpaTKuil TJIaH JOCTHOKCHHS ILIETH MpoekTa. Tema mpoekTa
packpbITa HE MOTHOCTHI0. PaboTa coepKUT HE3HAUUTENBHBIA 00BEeM MOAXOAIIeH HHPOPMAIIK U3 OTPAHUYEHHOTO YUCIIa OJHOTUITHBIX UCTOYHHKOB.
[Ipencrasnen pa3BepHyTHIM 0030p PabOTHI MO TOCTHHXKEHUIO 1IETIEH, 3asIBICHHBIX B MpoekTe. PaboTa camocTosTenbHasI, IEMOHCTPUPYIOIIAs CEPbE3HYIO
3aMHTEPECOBAHHOCTh AaBTOpA, NPEANPHUHATA IMONBITKA MNPEACTABUTh JUYHBIA B3IJIAJl Ha TEMYy HPOEKTa, MPUMEHEHBI 3JIEMEHThl TBOPYECTBA.
[IpeanpuHATEI TONBITKH O(GOPMUTH PabOTy B COOTBETCTBHM C YCTAaHOBJICHHBIMH TIPABWJIAMH, NPHAATh €H COOTBETCTBYIOIIYIO CTPYKTYPY.
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BeicTymiieHrEe COOTBETCTBYIOT TPeOOBaHUSM MPOBEACHUS TPE3CHTAIMM, OHO HE BBIIUIO 32 PAMKH PErVIaMeHTa, HO aBTOP HE BIAleeT KYJIbTYPOH
OOIICHMSI ¢ ayTMTOpUEH (YMEHHE OTBEYAaTh Ha BOIPOCHI, JJOKa3bIBaTh TOUKY 3peHMs ). [IpOIyKT HE OTHOCTHIO COOTBETCTBYET TPEOOBAHUSIM KauecTBa
OtmeTka «3» CTaBUTCS €ClU 1IeTb c(HOpMYIHMpOBaHA HEYETKO JINOO He copmynupoBaHa. [IpeacTaBicHHBIH TUIaH HE BEIET K JOCTIIKCHHIO IENTN
npoekta. Tema mpoekra packpbsita (hparMeHTapHO. bonbias 4yacTh mpeacTaBICeHHON WH(OPMAIUKM HE OTHOCUTCS K TeMe paboThl. AHAIU3 3aMCHCH
KpaTKUM OIMCAaHWEM XOJa M TOopsjaKa padoThl. ABTOp TPOSIBHJI HE3HAYUTEIBHBI HHTEpEC K TEME IPOCKTa, HO HE MPOJSMOHCTPUPOBAI
CaMOCTOSITEITLHOCTH B paboTe, HE MCIOJB30BaJl BO3MOXXHOCTH TBOPYECKOTO MOAXO0Aa. B mMuChMEHHOM YacTH paboThl OTCYTCTBYIOT YCTaHOBJICHHBIC
NpaBUJIaMH TIOPSJIOK M 4YeTKas CTPYKTypa, IOMyIIeHbl OmHMOKM B O(OpMIICHWH. BBICTyIIEHHE HE COOTBETCTBYET TpPEOOBaHUSM IPOBEIACHUS
npe3eHTanuu. [IpOeKTHBIA TPOAYKT HE COOTBETCTBYET TPEOOBAHMSAM KadecTBa (ICTETHKA, yIOOCTBO HCIIOJIB30BAHHS, COOTBETCTBHE 3asBIICHHBIM
LETISIM )

Ouenka yMeHHUi peliaTh pacyeTHbIE 32/1a4H.
OTMmeTKa «5» CTaBUTCS €CJIM B JIOTHUYECKOM PACCYKJICHUH U PEIICHUU HET OLIMOOK, 3a7ja4a pelieHa paliMoHaIbHBIM CIIOCOO0M;
OTMeTKa «4» CTaBUTCS €CIIM B JIOTHYECKOM PACCYKIACHUH U PEIICHUSI HET CYIIECTBEHHBIX OLIMOOK, HO 3a/laya pellieHa HepallMOHAIbHBIM CIIOCOOOM,
WJTU JIOTYIIEHO He 0oJiee JBYX HEeCYIIECTBEHHBIX OITMOOK.
OtMeTKa «3» CTaBUTCS €CIIM B JIOTHUECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOMYyIeHa CYIIECTBEHHAs OIMOKa B MaTeMaTHYECKUX
pacyerax.
OTMeTKa «2)» CTAaBUTCS €CITM UMEETCS CYIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYKIECHUH U B PEIICHUU.

Onenka ymMeHH# pemiaTh IKCIePUMEHTAJIBHBIC 3a1a4H.
[Ipu onieHKe ATOr0 yMEHHUS CIelyeT YUUThIBATh HAOIIOACHHS YUUTENS U NIPEIbSABISEMBbIEC YUalIUMCS PE3YyIbTaThl BBIMOJIHEHHS ONIBITOB.
OtmeTKka «5» cTaBUTCS €CJM IJIaH peIleHus 3a7ayll COCTaBJIEH MPaBUJIbHO, OCYLIECTBIEH MOAOOP XMMHUECKUX PEaKTHBOB U 00OpPYIOBaHMSA, JaHO
MOJIHOE OOBSICHEHUE U CIIEIaHbI BBIBOBI.
OTtmeTKa «4» CTaBUTCS €CIH IJIaH PEIEHHs] COCTABJIECH MPAaBUIIBHO, OCYLIECTBICH MOJ00P XMMHUYECKHX PEaKTUBOB M 00OpPYIOBAHUS. JOMYILIEHO HE
0oJ1ee IBYX HECYIIECTBEHHBIX OUIMOOK (B OOBSICHEHUH U BBIBOJIAX).
OtmeTka «3» CTaBUTCA €CIM IUIaH PELISHHs COCTaBJIEH IMPaBHIBHO, OCYLIECTBIIEH MOAOOp XMMHMYECKMX PEaKTHBOB M OOOPYIOBaHUS. JIOMYyIEHA
CylLIecTBeHHasi olIMOKa B 0ObSICHEHNH U BBIBOJAX.
OtrMeTka «2» CTaBUTCS €CIH JONYLIEHbl J1Be U Oosee omMOKM (B IUIaHE pEIIeHHUs, B MOJ00pPE XHWMUYECKUX, PEaKTUBOB U OOOPYIOBaHUS, B
OOBSICHEHUH U BBIBOJAX ).
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