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IMosicuuTeILHAS 3aIMCKA
Xumuda 9 kiaace

Pabouas mporpamma Kypca Xxumun 9 kiiacca pa3paboTaHa B COOTBETCTBHUH C:
»  ®epaepanpHbIM 3aKk0HOM Poccuiickoit ®enepanuu ot 29 nexadpst 2012 1. No273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy;

» ®deaepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO O0IIET0 00pa30BaHUsl, YTBEPKICHHBIM ITPUKA30M
MunuctepctBa oopazoBanus u Hayku PD ot 17 nexabpst 2010 r. Ne1897 ¢ nuameneHusiMu, yTBep>KIeHHBIMU Tpuka3zoM MunoOpHayku Poccun
o1 29.12. 2014 r. Nel644, npukazom ot 31.12.2015 r. Nel1577;

» [IpumepHoit ocHOBHOI 00pa3oBaTeNbHOI MPOrpaMMoOii OCHOBHOTO 00111ero o0pa3zoBanus (0g00peHa pelieHreM (enepanbHoro yueOHo-
METOJIMICCKOT0 00BETMHEHHMSI 110 00IIeMy 00pa3oBanuto (mpoTokoi ot § ampernst 2015 r. Nel/15);

*  OcHOBHOI 00pa30BaTEIBHON MPOTPaAMMOIl OCHOBHOTO OOIIET0 00pa30BaHus MyHUIIUIIATHFHOTO Ka3eHHOTO 001I1e00pa30BaTeIbHOTO
yupexaenus «llonropuoBckas cpentssi o0ieoOpa3oBarenbHas IIKOIay;

*  VueOnbm uranoM MKOVY «Iloaropuosckas COILy;

» [Tlonoxenuem o paboueit mporpamme MKOY «Iloaropuosckast COLL»;

» [IpumepHoii mporpamMmoii OCHOBHOTO 00IIeT0 00pa30BaHus M0 XUMHH;

» [Iporpammoii kypca xumun AJis ydammxcs 9 kiacca o0meodpazoBaTenbHbIX yupexkaeHuil - aBrop ['abpuensu O.C.

Pabouas nmporpamma OpHMeHTHpOBaHa Ha MCIOJb30BaHHe ydeOHuKa: Xumus 9 kmacc. 'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. M.:
[Ipocsemienue.
ITporpamma paccunTana Ha 68 yacoB (2 yaca B HEJEIIO).

Pabouas nmporpamma peanusyercs ¢ UCIOJIb30BaHHEM 000py0BaHus IeHTpa «Touka pocta». B 0CHOBY porpaMMsl 3aj105)K€HO TPUMEHEHHE
1 poBoii 1abopaTopuu.

Hcnons3oBanne obopynoBanus «Todka pocTay Mpu peaan3aniuyl JaHHON IPOrpaMMBbI TO3BOJISIET CO3/IaTh YCIOBHSL:

-JUTSL paCUIMPEHHsI COJIePKaHMsI IIKOJBHOI'0 XUMUYECKOTr0 00pa3oBaHus;

-J171s TIOBBIIIEHUS [T03HABATEIbHON aKTUBHOCTH 00YUalOIUXCsl B €CTECTBEHHO-HAYYHOM 00/1acTH;

-JUTSL pa3BUTHSL IMYHOCTH peO&HKa B mpoliecce 00ydeHUs] XUMHH, €r0o ClIocoOHOCTEH, (POPMUPOBAHUS U YOBIETBOPEHHUS COLUAIBHO 3HAYMMBbIX
MHTEPECOB U MOTPEOHOCTEN;

-JU1s pabOoThI ¢ OJapEHHBIMU IIKOJIBHUKAMH, OPTaHU3aLMU UX PA3BUTHS B Pa3IMYHBIX 00acTAX 00pa3oBaTeIbHO, TBOPUECKOH NEATETbHOCTH.



N3ydyenue xuMum B 9 Kj1acce HANPABJIEHO HA JOCTHKEHHE CJIETYIOIIUX IeJIeH:

*  OcBoeHue Ba:kHelIIMX 3HAHUIT 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUHU, XUMUYECKOW CUMBOJIHKE;

* OBjajaeHue yMeHHSIMH HaOJFO/IaTh XUMUYECKUE SIBJICHHS, TPOBOJAUTh XUMHUYECKUN IKCIEPUMEHT, MPOU3BOJUTH PAacUYeThl HA OCHOBE
XUMHUYECKUX (OpMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

* PasBuTHe NO3HABAaTEJIbHBIX MHTEPECOB M HHTEIIEKTYaJbHBIX CIIOCOOHOCTEH B IpOLIECCE MPOBENEHUS XMMUYECKOTO IKCIEPHUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHUSI 3HAHUI B COOTBETCTBUU C BOSHUKAIOUIMMHU KU3HEHHBIMH ITOTPEOHOCTAMU;

* BocnuTaHue OTHOIICHUS K XMMHH KaK K OTHOMY U3 ()YH/IaMEHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JICMECHTY O0IIeUeIOBEUSCKOM
KYJIbTYPBI;

* IIpuMeHeHue MOJTy4YeHHBIX 3HAHMI U YMeHMH JUIs 0€30IIaCHOTO MCIIOJIb30BAaHUS BEIIECTB U MAaTEPHAJIOB B OBITY, CEIIbCKOM XO35HCTBE
U Ha MPOU3BOJICTBE, PEIICHUs MPAKTUYECKUX 3a7ad B MOBCEIHEBHOM KU3HU, MPEIYNPEKICHUU SBICHUN, HAHOCAIIUX BPEI 30D OBBIO
YeJI0BEKa U OKPY’KaroIlel cpefe.

AnantupoBaHHast pabodass mporpamma Uit oOydaromuxcss ¢ 3[IP, paspaborana Ha ocHOBe paboyeil MpOrpaMMbl OCHOBHOTO OOIIETO
obpa3zoBanus Mo Xumuu. J[aHHas mporpaMma COXpaHsieT OCHOBHOE cojepkaHue oOpa3oBaHus 0011e00pa30BaTeIbHOM KOl 10 XUMUHU, HO
OTJIMYACTCS KOPPEKIIMOHHON HAINPaBICHHOCThIO OOydeHHs. DTO OOYCIIOBIEHO OCOOCHHOCTSMH YCBOCHHs y4eOHOro MaTepuaja JIeThbMH,
UCHBITHIBAIOIIMMU CTOMKHE TPYyIHOCTHM B oOyuyeHuu. [Ipu aganrtanuu mporpaMMbl OCHOBHOE BHUMaHHME OOpAIlEHO Ha OBJIAJICHUE JETbMHU
MPAaKTUYECKIMH YMEHUSMH M HaBbIKAMH, HAa YMEHbBIIICHHE 00beMa TEOPETUIECKUX CBEICHHH, BKIIIOUEHHE OT/IEIBHBIX TEM WJIH LENbIX Pa3/IeioB,
MaTepHagoB 0030pHOT0, 03HAKOMUTENIBHOTO XapaKkTepa.
B cuiy cBomx ocoOeHHOCTEH, TaHHAs KaTeropHsl IeTe HMCIBITHIBACT TPYAHOCTH B YCBOGHUM ydeOHOro marepuana. Vcxons W3 KOHTHHTEHTA
o0yyJaromuxcs Mpyu OpraHu3alui 00pa3oBaTeNbHOMN EATENILHOCTH HCIIONB3YIOTCS KOPPEKIIMOHHO-Pa3BUBAIOIINE TEXHOJIOTHH, Pa3HOOOpas3HbIe
METOMBI U MPUEMBI TIEJaTOTUYECKON MOIICPIKKH, 2 IMEHHO, OOJBIINI aKIEHT AETaeTCsl Ha HATJISAHBIX U MPAKTHYECKUX METO/aX OO0ydeHus. A
TaK e MPUMEHSAIOTCS WHAYKTHUBHBIE METOJbl, PENpPOIYKTUBHBIM METOJ], UTPOBbIE METOJbl, IPUEMBl ONEPEKAIOIIEr0 OOy4EHUs, MPUEMbI
Pa3BUTHSI MBICTUTEIHHON aKTUBHOCTH, IIPUEMBI BBIACTICHHS TJIABHOTO, TIPHEM KOMMEHTHPOBAHUS U TIP.

B ocHOBY peanu3zanmu afanTHPOBaHHOM paboueil mporpaMMbl 10 XUMHUH MOJIOKEHBI TJI00aIbHbIC LeJIH:

conmagn3anus o0yJyaeMbpIX Kak BXOXKJIEHHE B MHP KYJIbTYPHl U COLMAIBHBIX OTHOIICHHA, 00ECTICUYMBAIOIINX BKIFOUEHHE YYAIIHXCS B Ty

WIA MHYIO TPYNIy WIK OOIIHOCTh — HOCUTENS €€ HOpM, IIEHHOCTEH, OPUEHTAIlNH, OCBaWBAaEMBIX IMPOIECCe 3HAKOMCTB C MHUPOM JKHBOM

IPUPOIBI;

- NpUHOOIIeHHe K TO3HABATEIbHON KyJIbTYpe KaK CHCTEME MO03HABATEJIbHBIX (HAYYHBIX) LIEHHOCTEW, HAKOIUIEHHBIX OOLIECTBOM B cdepe

XAMHYECKOW HAyKH.

Ob0mas ueap u3ydeHusi nmpeamera - obOecnedeHue BbomosHEHUS TpeboBannit @I'OC OOO mocpencTBOM CO3/MaHUs YCIOBUW JJIS



MaKCHMaJbHOTO yIOBIETBOPEHHS 0COOBIX 00pa3oBaTeNbHbIX NOTpeOHOCTEH 00yvaromuxcs ¢ 3I1P.

HnarmpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMera

JINYHOCTHBIMM pe3y/IbTaTaMM U3y4eHUs npeameTa « XUMUsI» B 9 Kilacce SBISIOTCS CIEAYIOIINE YMEHUS:

*  0OCO3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYKAIOIIET0 MUPA, BO3MOXHOCTHU €r0 MO3HABAEMOCTH U 0OBSICHUMOCTH Ha OCHOBE JOCTH)KEHUN
HayKH;

* IOCTENEHHO BBICTpanBaTh COOCTBEHHOE IEIOCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCThH K CaMO0OOpPa30BaHHIO, B TOM
YlCJIe U B pAMKaX CaMOCTOSITEJIbHOM €S TEIIbHOCTH BHE LIKOJIBI;

*  OLCHUBATh )KU3HEHHBIE CUTYAIIH C TOYKH 3peHusi 6€30MacHOro 00pasa JKU3HU U COXPaHEHUS 3J0POBbS;

*  OLEHUBATh 3KOJOTUYECKHUI PUCK B3aMMOOTHOLIEHUI YeJIOBEKA U MPUPO/IbL.

*  (opmHupoOBaTH IKOJOTUYECKOE MBIIUICHUE: YMEHHUE OIICHUBATh CBOIO JESATEIILHOCTD U MOCTYIKU APYTUX JIFOJIEH C TOUKH 3PEHHS
COXpaHEHHS OKPY’KAIOIIeH Cpebl - TapaHTa )KU3HM U 0Jaromnoirydus JIoei Ha 3emie.
MeTtanpeaMeTHBIMH Pe3yJIbTaTaMU U3yUeHUs Kypca «XUMHUsI» SBIsieTCs] JOPMUPOBAHUE YHUBEPCAIBbHBIX yueOHbIX neictBuil (YVY ).
Pezynamusnvie YV/I.

*  CaMOCTOSITEIbHO OOHAPYXKHUBATh U (POPMYITHPOBATH YUEOHYIO TPOOIIEMY, ONIPEEISTh 11eTh Y4eOHO 1eTebHOCTH;

*  BBIJBUIaTh BEPCUM PEIICHUS MTPOOJIEMbI, 0CO3HABaTh KOHEUHBIN PE3ybTaT, BHIOMPATh U3 MPEIOKEHHBIX U UCKATh CAMOCTOSITENIEHO
CPEICTBA IOCTH)KEHUS LIENIH;

*  COCTaBJIAThH (MHAMBHUIYAJIbHO WM B TPYIIE) IJIaH PELICHUS MPOOIEMBI;

* paboras Mo MjIaHy, CBEpPSTh CBOM JICHCTBHUS C LIEbIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OLIMOKN CAMOCTOSITENBHO;

* B JIMAJIOTe C yYUTEJIEM COBEPLICHCTBOBATH CAMOCTOSTENIBHO BEIpAaOOTaHHBIE KPUTEPUHU OLIEHKH.
losznasamenvuvie YYJI:

*  aHaJIM3UPOBATh, CPABHUBATH, KJIACCUPUIMPOBATH U 00001IaTh (DAKTHI U SIBJICHUS. BBISBISTH IPUUYUHBI U CIEACTBUS IPOCTHIX SBICHUM.

*  OCYILECTBIISATh CPaBHEHHE, KIIACCU(PHUKAIINIO, CAMOCTOSATENILHO BEIOUPAs OCHOBAHUS U KPUTEPUH JUISl YKa3aHHBIX JJOTMUECKUX OTepaLuii;

*  CTPOUTH JIOTHUECKOE PACCyKACHHE, BKIIIOUAIOIIEe YCTAHOBJIEHUE PUUNHHO-CIIEICTBEHHBIX CBSA3EH.

*  cO3JaBaTh CXEMaTHYECKHE MOJIEIH C BbIJECIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA.

*  COCTaBJIATH TE3UCHI, Pa3JIMUHbIE BUJIbI IIJIAHOB (IIPOCTBIX, CJIOKHBIX U T.II.).

*  TpeoOpa3oBBIBaTH HH(OPMAIUIO U3 OJTHOTO BUJIA B APYro (TaOJIUITy B TEKCT H TIp.).

*  yMETh ONpEENATh BO3MOXKHbIE HCTOYHUKHA HEOOXOIMMBIX CBEJCHUHN, POU3BOAUTH MOMCK MH(POPMAIINH, aHATU3UPOBATh U OLIEHUBATh €&
JIOCTOBEPHOCT.



* 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 ¥ TOYHOE BBIPAKECHHUE CBOMX MBICIICH B COOTBETCTBHH C 33J]a4aMU U YCIOBHSIMH KOMMYHHUKAIUH;

*  aJeKBATHOE MCIIOJIb30BAHKHE PEUEBBIX CPENICTB JJIS YUacTUsl B AUCKYCCUU U apryMEHTAllUU CBOEH MO3UINH, YMEHHE MIPEICTABISATh
KOHKPETHOE COJIepKaHUe C COOOIIEHUEM eT0 B MUCbMEHHOM U yCTHOU (opMe, OIpeiesieHHe CITocOO0B B3aUMOICHCTBUS, COTPYTHUIECTBO
B IIOMCKE B cOOpe MHPOpMAIINH,

*  OIpeneNeHue crrocoO0B B3aUMOICHCTBHUS, COTPYIHUIECTBO B TIOMCKE M cOOpe MHPOpMAIINK, YIaCTHE B TUATIOTE, TUTAHUPOBAHHUE OOIINX
croco00B pabOThI, MPOSIBICHUE YBAXKUTEILHOTO OTHOLICHHS K IPYTHUM YYaIlUMCS;

*  ONHMCAHWE COJCPIKAHUS BBITIOIHSAEMBIX ACHCTBHI C IIEJTbI0O OPUCHTUPOBKH B MPEAMETHO - MPAKTUICCKOM e TSIILHOCTH,

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

*  yMeHHS POpMYyITUPOBATH COOCTBEHHOE MHEHHUE M IMO3HIINI0, apPTYMEHTUPOBATh U KOOPIAMHHUPOBATH €€ C TTO3UIUSIMU MTAPTHEPOB B
COTPYIHUYECTBE MIPU BHIPAOOTKE OOIIETO PEIIeHUsI B COBMECTHOM €ATEIbHOCTH;

*  OCYIISCTBJIATH B3aMMHBI KOHTPOJIb U OKA3bIBaTh B COTPYAHHYECTBE HEOOXOAMMYIO B3aHMOIIOMOIIIb;

*  IJTAHUPOBATH OOIIME CIIOCOOBI PA0OTHI; OCYIIECTBISATH KOHTPOIIb, KOPPEKIIMIO, OLICHKY JACUCTBUIA MapTHEPA, YMETh YOCKIaTh;

*  HCIIOJIB30BATh AJICKBATHBIC S3BIKOBEIC CPEICTBA JUISl OTOOPAKEHUSI CBOMX YYBCTB, MBICIICH, MOTHBOB H IMMOTPEOHOCTEH; 0TOOpaXaTh B peun
(omucanue, 00BICHEHNE) COACpKAHNE COBEPIIAEMBIX ACHCTBUIA, Kak 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 JIOTIOJHUTEIILHOH JINTEPaTypO, CIIPAaBOYHBIMH TAOJUIIAMH, TIPOSIBIISITH TOTOBHOCTH K YBRKCHHIO HHOW TOYKH 3PSHHSI IPU
00CYKJIEHUH PE3yJIbTaTOB BBHIITOJIHEHHOMN paOOTHI.

IIpenmMeTHBIMHU pe3yJIbTaTAMHU U3YYEHHs YI€OHOTO MpeAMETa SBISIOTCS CIEIYIOIINE YMEHHUS:

OcHOBHbBIE IOHATHSI XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX NPEICTABJICHUI)
BbpinyckHUK Hay4uTCH:
* OMHCHIBATh CBOWCTBA TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BELECTB, BBIJCISAS UX CYIIIECTBEHHBIE PU3HAKY;



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

* pacKpbIiBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX IOHSATUH «aTOM», «MOJIEKYJa», «XUMUYECKUN DIEMEHT», «IIPOCTOE BELIECTBOY», «CIIOKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCTIOIb3Ys 3HAKOBYIO CHCTEMY XUMUU;

* M300paXkaTh COCTAaB MPOCTEUIIUX BELIECTB C MOMOUIbI0 XUMHUYECKUX (POPMYJT U CYIIHOCTh XMMHYECKHX PEAKIH C MOMOIIbI0 XUMHUYECKHX
YPaBHEHU;

* BBIYHCIISATH OTHOCUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, a TAK)KE MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCAMHEHUAX
JUTSL OTICHKHU WX TTPAKTHYECKON 3HAYMMOCTH;

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

* KJIaCCU(UIIUPOBATH OKCUIBI M1 OCHOBAHWSI [0 CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTAaBY;

* OIIUCBIBATH COCTAB, CBOICTBA U 3HAUEHUE (B MPUPOJIE U MIPAKTHUECKOHN JEATEIHbHOCTH YeJI0BEeKa) MPOCTHIX BEIIECTB — KUCIOPOAa U BOAOPOIA;

* JaBaTh CPABHUTEIBHYIO XapaKTCPUCTUKY XUMHUCCKHUX JICMCHTOB M BOXHEHIINX COCTMHEHUN ©CTECTBCHHBIX CEMEHCTB IIEIIOYHBIX METAILJIOB U
raJloreHOB;

* [T0JIB30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TTOCY/IOH;

* IPOBOJUTH HECTIOKHBIE XUMUUECKHUE OMBITHI U HAOMIOIEHUS 32 U3MEHEHHUSIMHU CBOMCTB BEIIECTB B MPOIECCE UX MPEBPAIICHU, TPOBOAUTH MPOCTHIC
AKCIIEPUMEHTAJILHBIC HCCIIEAOBAHNUS, IPSIMBIEC 1 KOCBEHHBIC H3MEPEHUS C UCTIOJIB30BAHNEM aHAJIOTOBBIX M MHU(PPOBBIX U3MEPHUTEIHHBIX TIPUOOPOB;

e co0moaTh MpaBUiia TEXHUKU O€30MaCHOCTH MPH NMPOBEICHUN HAOIIOJCHUI 1 ONBITOB;

* pa3MyaTh KCIECPUMEHTATHHO KUCIOTHI M MIEJIOYH, MOJB3YSICh HHIUKATOPAMH; OCO3HABaTh HEOOXOIUMOCTH COOJIFOJICHUS MEp 0€30MacHOCTH
MpH OOpaIeHNH ¢ KUCIOTaMU U IIET0YaMH.

Boinycknuk nonyuum 603M0MCHOCHIb HAYUUMbBCA:

* 2PAMOMHO 00PAWAMBCA C BeUEeCMBAMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIO0EHUs NPABUIL IKOJIOSUYECKU OE30NACH020 NOBEOEHUs 8 OKPYIcatoueli NpupooHol cpede;

* NOHUMAMb CMBICI U HE0OXOOUMOCMb COONO0EHUsT NPEONUCAHUL, NpedllacaeMblX 8 UHCMPYKYUAX NO UCNONIb308AHUNO JIeKapcme, cpeocmas
OBLIMOBOU XUMUU U OD.;

* UCNONIBL308AMb NPUOOPEMEHHbLE KNIOYeBble KOMNEMEHMHOCHU NPU GbINOTHEHUU UCCIe008AMeNbCKUX NPOEKMO8 N0 U3YUeHUI0 C80UCME, CHOC0O08
NOIYYeHUs U pACNO3HABAHUS 6eULeCNE;

* paszeusamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3YS Cpe0Ccmea YCMHOU U NUCbMEHHOU KOMMYHUKAyuu npu pabome ¢ meKcmamu
VueOHUKa U OONOIHUMENbHOU TUMEpamypoll, CHPABOYHLIMU MAOIUYAMU, NPOSAEIAMb 20MOBHOCb K Y8ANCEHUIO UHOU MOYKU 3PEeHUs NPU 00CYHCOeHUU
Pe3yIbmamos blNOIHEHHOU pabombi;

* 00LEKMUBHO OYEHUBAMsb UHPOPMAYUIO O BeUeCmBax U XUMUUECKUX NPOYeccax, Kpumudecku OMHOCUMbCA K NCe8OOHAVUHOU UHDOpMayuu,
Heo0OpOCO8eCmMHOU peKaame, KACarouwelicss UCNOIb308aHUs pasiudHblx eewjecms. llepuoouueckuti 3aKOH U NepuooudecKds CUCmema XUMUYECKUX
anemenmos /. M. Menoeneesa.



CrtpoeHue BemecTBa

BbinmyckHUK HayuHTCs:

* KJIaCCU(HUIMPOBATH XUMUYECKHE 3JIEMEHTBl HAa METAJUIbl, HEMETAJUIbI, JIEMEHThI, OKCHbI M TUIAPOKCH]IBI KOTOPBIX aM(pOTEPHbI, U UHEPTHBIE
3JIEMEHTHI (ra3bl) JAJIs OCO3HAHUS BXXHOCTHU YIOPSIOYEHHOCTH HayUHBIX 3HAHUM;

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

* OMHCHIBATH U XapaKTEPHU30BATh TAOINYHYIO (OPMY MEPHUOIHMUECKON CUCTEMBI XHMUYECKHX 3JIEMEHTOB;

* XapaKTEepU30BaTh COCTAB ATOMHBIX SAACP U PACIPEAEICHUE YHUCIIA dJICKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MAJIbIX
[IEPUOJIOB NEPUOIUUECKON CUCTEMBI, a TAK)KE KaIus U KaJIbLIMS;

* pa3auyaTh BUJbl XMMUUECKOH CBSI3U: HOHHYIO, KOBJICHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HETIOJSIPHYIO U METAJUIMYECKYIO;

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

* BBIBJIATH 3aBUCUMOCTb CBOMCTB BEILECTB OT CTPOCHUS UX KPUCTAUINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJNINYECKUX;

* XapaKTepU30BaTh XMMHUYECKHE 3JIEMEHTbl U UX COEIMHEHUS HAa OCHOBE IIOJIOKEHUS 3JIEMEHTOB B NEPUOAMYECKON cHCTeME M OCOOEHHOCTEH
CTPOEHMS UX aTOMOB;

* ONMCHIBATh OCHOBHBIE ATanbl OTKphITUA J. V1. MeHeneeBbIM NepUOINYECKOr0 3aKOHA U NEPUOJANYECKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB,
KHU3Hb U MHOIOOOPA3HYIO HAYYHYIO I€STeIbHOCTh YUEHOTO;

* XapaKTepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHUE IIEPUOJIUUECKOrO 3aKOHA U IIEPUOJUYECKOM CUCTEMBI XMMUYECKUX 1eMeHTOoB /[[. M.
Menpaeneena;

* 0CO3HaBaTh HAYYHbIE OTKPBITHS KaK pPe3yNbTaT JJINTEIbHBIX HA0II0I€HUH, ONIBITOB, HAYYHON MOJIEMUKH, TIPEOI0ICHNS TPYAHOCTEN 1 COMHEHH .

Buvinycknuk nonyuum 603M0MCHOCHb HAYUUMbCA:

* 0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHUU OJisL NPAKMUYECKOU OessmelbHOCIU YeN08eKd,

* ONUCHIBAMb U3YYEHHbIE 00BEKMbI KAK CUCIEMbl, NPUMEHSAA JI02UKY CUCTNEMHO20 AHATU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NepUoOUdecKoli CUCMeMbl XUMUYECKUX D/IeMeHmOo8 Ol OOBbACHEeHUs U NPeoBUOeHUsl CBOUCME
KOHKPEMHbIX euecme;

* pazeueamv UHQOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM YenyDieHus 3HaHUuli 00 UCMOPUU CIMAHOBIEHUS XUMUYECKOU HAYKU, €. OCHOGHbIX
NOHAMUU, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, 4 MAKHCE O COBPEMEHHBIX OOCMUNICEHUAX HAVKU U MEXHUKU.

MHoroo0pa3ne XuMH4eCKHX peakuui

BbpinyckHUK Hay4uTCH:

* OOBSICHATH CyTh XUMHUYECKUX MTPOLIECCOB M UX MPUHLIMIHAIBLHOE OTIINYHE OT (PU3NYECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBHUS MPOTEKAHNS XUMUUYECKUX PEaKLInii;

* yCTAHABJIMBATh MPUHAUIEKHOCTh XUMHUECKON PEAKLIMU K ONPEeNIEHHOMY THITY 110 OJHOMY U3 KJIacCU(UKAIMOHHBIX PU3HAKOB!

1) mo yucity ¥ cOCTaBy UCXOHBIX BEILIECTB U MPOAYKTOB peaklUU (peaklMK COeIMHEHUs, Pa3ioKeHus, 3aMelIeHNs 1 00MeHa);

2) 1O BBIJICJIEHUIO WJIU MOTJIONICHUIO TETUIOTHI (PEeaKuu SK30TEPMUUYECKHUE U SHAOTEPMUUECKUE);



3) 0 U3MEHEHUIO CTENEHEH OKUCIEHHSI XUMHUYECKUX AJIEMEHTOB (PEaKIIMU OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE);

4) mo oOpaTuMOCTH Tpolecca (peakuu 00paTuMbIe U HEOOPATUMEIE);

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

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

* COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUYECKON IUCCOLMALMU KHUCIOT, LIEeNIouei, cosel; MOJIHbIE U COKPALIEHHbIE MOHHBIE YPABHEHUS pEeaKIMH
o0MeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOIYKTHl XUMHMUYECKHX peakuuil 1mo ¢GopMysiaaM/Ha3BaHUSAM MCXOJHBIX BEIECTB; ONPEIENATh HMCXOAHbIE BEIIECTBAa IO
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBIIAITh YPaBHEHUS pEaKIHH, COOTBETCTBYIOIIMX IOCJIEIOBATEIBHOCTH («IEMOYKe») NPEeBpallleH HEOPraHWYECKUX BEIIECTB Pa3JIMYHbIX
KJIACCOB;

* BBISIBJIATH B IPOLIECCE IKCIIEPUMEHTA IPU3HAKH, CBUIETENILCTBYIOLINE O MPOTEKAaHUH XMMUYECKON peaKiui;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

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

* IPOBOJUTH KAUECTBEHHBIE PEaKIMy, OATBEPKAAIOIINE HAIMUUE B BOJIHBIX PACTBOPAX BEIIECTB OT/IEIbHBIX KATHOHOB U AHHOHOB.

BuinyckHuk noayuum 603mo0xucHOCHb HAYYUMBCA:

* cOCmasnAms MOJEKYIAPHbLE U NOTHbIE UOHHbIE YPABHEHUs NO COKPAUJEHHBIM UOHHBIM YPAGHEHUSIM,

* IPUBOOUMb NPUMEPLI PeaKyUll, NOOMBEPIHCOAIOWUX CYUWECNBOBAHUE B3AUMOCEAZU MENCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUjeCmE;

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

* IPOCHO3UPOBAMb Pe3VNIbMAambvl 6030€UCMBEUsL PA3TUYHBIX (PAKMOPOE HA CMEWeHUe XUMUYECKO20 PABHOBECUS.

MHoroo0pa3ue BeuecTB

BbInycKHHUK Hay4YuTCs:

* OIIpENENATh MPUHAJIEKHOCTh HEOPraHMUECKHUX BEIIECTB K OJTHOMY M3 M3yYEHHBIX KJIACCOB/TPYIII: METaJJIbl U HEMETaJLIbl, OKCHU/Ibl, OCHOBAHHU 1,
KHCJIOTHI, COJIU;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSAM;

* OIPEIENATh BAIEHTHOCTD U CTENIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJISATh (POPMYJIbI HEOPraHUUECKUX COETUHEHUH MO BaJICHTHOCTSIM U CTETIEHAM OKHUCIICHHS 3JIEMEHTOB, a TaKXKe 3apsiiaM HOHOB, YKa3aHHbIM
B TaOJIMIIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUU U COJICH;

* OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (PU3UUECKUX U XMMHUYECKHX CBOWCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAJIOB) M MX BBICHIMX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTepHBbIE IS TPYII OKCHI0B: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl KaKI0T0 U3 KI1aCCOB HEOPTAaHUYECKUX BEIIECTB: KUCIOT OCHOBAHUH COJIEHl;

* IPUBOJIUTH IPUMEPHI PEAKIINI, TOATBEPKAAIOIINX XUMUYECKHE CBONCTBA HEOPTaHNYECKUX BEILECTB: OKCUAOB, KUCJIOT, OCHOBaHUM U COJIEH;



* OIIPEJICIIATh BEIIECTBO-OKHUCIUTENb U BEIECTBO-BOCCTAHOBUTEIb B OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUIX;
* COCTaBIIATh OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIN OamaHC (I M3YYCHHBIX PEAKIUii) 10 MPEJI0KEHHBIM CXEeMaM PeaKIIHii;
* IPOBOIUTH JIAOOPATOPHBIE OIBITHI, IIOATBEPIKIAAFOIINE XMMHUCSCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIICCTR;
* IPOBOJUTH JTAOOPATOPHBIE OIBITHI IO TOJYYESHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOJOPOAA, KHCIOPO/Ia, YIIIEKHCIOTO ra3a, aMMHAaKa;
COCTaBJISATh YPABHEHHS COOTBETCTBYIOLIUX PEAKITUH.
BoinyckHuk nonyuum 603MOMCHOCHLb HAYUUMBCA:
* IPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUeCmE HA OCHO8E UX COCMABA U CMPOCHUSL,
* NPOCHO3UPOBAMb CHOCOOHOCb BeUeCmMB8d NPOSAGISIMb OKUCIUMENbHbIE WU 80CCMAHOBUMENbHbIE CEOUCMEA C VUEMOM CMeneHel OKUCIeHUs.
2/IeMEHMO8, 8X00SUUX 6 €20 COCMAB;
* BbIAGIAMb CYULECNBOBAHUE 2EHEMUYECKOU 83AUMOCEI3U MeANCOY euyecmeamu 8 psioy: NPOCMoe euecn8o — OKCUO — 2UOPOKCUO — COJlb,
* Xapakmepuzo8ams 0cobwvle C80UCMEa KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,
*  8blOGUCAMb U NPOBEPSIMb IKCNEPUMEHMAIbHO 2UNOMe3bl O pPe3yIbmamax 6030eUCmEUs pa3IudHbIX (AKmoposHa uUsMeHeHue CKOpOCmu
XUMUYECKOU PeaKyuu,
* NPUBOOUMb NPUMEPbL YPABHEHUI PeaKyull, 1edCauux 8 0CHO8Ee NPOMBIUUIEHHBIX CNOCO008 NONYYEeHUS AMMUAKA, CEPHOU KUCIOMbL, 4Y2YHA U
cmanu;
* onucvleamyv uzuyecKue u XUMu4ecKue npoyeccol, AGII0uWUecs Yacmvio Kpyeosopoma 8euecmas 6 npupooe;
* OP2aHU306bI6AMDb, NPOBOOUNMb YUCHUYECKUE NPOEKMbL NO UCCTI008AHUIO CEOUCME BEUWECHE, UMEIOWUX BAICHOE NPAKMUYECKOe 3HAYECHUE.
*  UCNOBL308aMb NPUOOPEMEHHbBLE 3HAHUS OJI51 IKOLOSUHECKU SPAMOMHO20 NOBEOCHUSL 8 OKPYICAIOUell cpeoe;
*  UCNONB308aMb NPUOOPEMEHHBLE KTIOUesble KOMNEMEeHYUU NPU GbINOJIHEHUU NPOEKMO8 U PeuleHUU YUeOHO-UCCIe008AMeNbCKUX 3A0ay No
U3YYEHUIO CBOLICME, CNOCO008 NONYUeHUs. U PACNO3HABAHUS 8eU eCE;
*  00bLEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUYECIEAX U XUMULECKUX NPOYECCaX,
*  0CO3HABAMDb 3HAYEHUE MEeOPEeMUUeCKUX 3HAHUL N0 XUMUU OJisl NPAKMUYECKOU 0esimelbHOCIU Yel08eKd,
*  €030a8amb MOOeNU U CXeMbl O peuleHus y4ueOHbIX U NO3HABAMENbHbIX 3a0a; NOHUMAMb Heo0X00UMOCHb COON00eHUs NPeONnUCAHUL,
npeonazaemvlx 8 UHCMPYKYUSIX NO UCHOLb308AHUIO IEKAPCME, CPEOCmE DbIMOBOU Xumuu u op.

OcHoBHOe cofiepakaHue Y4eOHOT0 MpeaMeTa

IloBTOpEeHue u 00001IeHNe CBeleHUIT 10 Kypcy 8 Kkiacca
bunapusie coenmHeHuss. OKCHABI coeoOpa3yroIue U HecoseoOpasyronme. [ Mapokcuasl: ocHOBaHMs, aMpOTEpHBIE, KUCIOTh. CpenHue, KUcCIbIe,
OCHOBHBIE COJIH.
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O06o01ieHne cBeleHN 0 XuMHUecKux peakuusax. Kinaccndukanus XuMUUecKuX peakiuii o pa3IMyHbIM OCHOBaHUSM: COCTaBY M YHMCIy Pearupyromnmx
1 00pa3yrommxcsi BEIIeCTB, TEIUIOBOMY 3(QexTy, HampaBlIeHWIO, W3MEHEHHUIO CTEMEHEH OKHCICHUS JJIEMEHTOB, OOpa3yIONIUX pearupyromme
BEIIECTBA, (pa3e, UCIOIb30BAaHUIO KaTaIN3aTOPA.
IlonsiTHEe O CKOPOCTM XMMHM4YECKOW peakuuu. PakTopsl, BIHAIONIME HAa CKOPOCTh XMMHUYECKHX DPEAKLMW: IPUPOAA PEarupyrollMX BeEIIECTB, UX
KOHIIEHTpaLus, TeMIepaTypa, IJIoLa b COPUKOCHOBEHUS, HalIUYKe Kataiu3aropa. Karamus.
JdeMoHcTpauuu
e (O3HaKOMIJIEHHE C KOJUIEKLIUAMHU METAJJIOB U HEMETAJLJIOB.
O3HakoMJIEHHE C KOJUIEKLIUSIMHU OKCUIOB, KUCIIOT U COJIEH.
N3yueHue peakuuy B3auMoJecTBUS Cynb(uTa HATPHsI ¢ IEPOKCHIOM Bo1opoia, u3menenue pH B xone OBP (natunku temneparypsl u pH)
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUU OT MPUPOJIbl PEarupyolX BEIIeCcTB.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peaKLUi OT KOHI[EHTPALUU Pearupyroumx BeIecTB.
3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUH OT IO i CONPUKOCHOBEHHS PEarupyrOIIuX BEMIECTB («KUTISIIAN CIIOM»).
e 3aBHCHMOCTH CKOPOCTH XMMHUECKOW PEAKIIUU OT TEMIIEPATypPhl PEarupyrONuX BEIIECTB
JlaGopaTopHbie ONBITHI
1. B3aumoneiicTBue aMMHaka U XJI0pOBOJIOPOJIA.
2. Peakuust HeMTpaIu3alum.
3. HaGmoienue TerioBoro agdexTra peakiuy HeuTpaau3auu (1aT4uK TeMIepaTypsl).
4. BzaumopeiicTBue cepHoit KucioTsl ¢ okcuiom meau (I).
5. Pa3noxxeHue nepokcuaa Bo0po/ia ¢ MOMOIIIBIO KaTanas3bl KapTodens
6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIy OT MPUPOIBI PEarupYIOIINX BEIIECTB Ha IPUMEPE B3aUMOJICHCTBHUS paCTBOPOB THOCYJIb(ara HaTpus
U xjopuja 0apus, THOCYIb(aTa HATPUS U COISTHOM KHCIIOTHI.
7. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMK OT MPUPObI METAIIIIOB IIPH UX B3aUMOJECHCTBUM C COJITHOM KHCIIOTOM.
8. 3aBUCHMOCTb CKOPOCTH XMUMHUYECKOH peakiuy OT IPUPObI KUCIOT MPU B3aUMOJEHCTBUHU UX C JKEIIE30M.
9. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMH OT TEMIIEPATYpBhI.
10. 3aBHCHUMOCTb CKOPOCTH XUMHUYECKOM PEaKIIMU OT KOHLIEHTPALIH.
11. 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMHU OT IJIONIAIH COMPUKOCHOBEHHSI PEaripyrOIINX BEIIECTB.
12. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOHN peakIMy OT KaTalu3aTopa.

XHMHYeCKHe peaKIHi B PacTBOPAX JIEKTPOJINTOB
[TonsiTre 00 ANEKTPONIUTUYECKON TUCCOLMALINU. DIEKTPOIUTHI U HEIIEKTPOIUTHI. MeXaHu3M AUCCOIMAIMU 3JIEKTPOIUTOB C PA3IMYHBIM XapaKTepoM
cBs13u. CTeneHb IeKTPOTUTHUECKON Aucconnanyi. CuibHbIe U cliabble SIEKTPOIMTHI.
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OcCHOBHbBIE TIOJIOKEHUSI TEOPUHU AIIEKTPOIMTHUECKON muccouuanuu. Kimaccudukanus MoHOB U uX cBoicTBa. KHCIOTHI, OCHOBaHHSA U COJU Kak
ANIeKTPONHTHL. WX Knaccupukanus u JUCCOUaIus.

OO01ue XMMHYECKHEe CBOMCTBA KUCIIOT: U3MEHEHUE OKPACKU WHIUKATOPOB, B3aUMOJICHCTBUE C METAJIIaMH, OKCUIAMH U THAPOKCUIAMH METaJUIOB U
coisiMU. MoueKyssipHble U HMOHHbIE (IIOJIHBIE U COKpALIEHHBIE) YpPAaBHEHMsI peakuuil. XMUMHYECKUH CMBICI COKpAIIEHHBIX ypaBHEHUU. Y CJIOBHUS
MIPOTEKAHUS PEAKLIMI MEXKY SJEKTPOIIUTAMHU J10 KOHIA. PsAT aKTHBHOCTH METAJLIOB.

OOme XMMHUYECKHE CBOMCTBA INENOYEH: B3aWMOJICHCTBHE C KHUCIOTaMH, OKCHJAMH HEMETaJUIoB, cosiMu. OOmmMe XMMHUYEeCKHe CBOWMCTBA
HEPACTBOPUMBIX OCHOBAaHUI: B3aUMOJIEUCTBUE C KUCIOTAMH, PA3JIOKEHUE IPU HarpeBaHUU.

OO0mye XMMIYeCKHe CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KUCIIOTaMHU, IIEJI0YaMH, COJISIMU U MeTaJJIaMH. B3anMoaeicTBre KUCIBIX CONeH COo
Ie10YaMHu.

IManponu3, kak 0OMEHHOE B3aWMOJCHUCTBHE COJICH C BOMOW. ['MOponm3 cOMM CHIILHOTO OCHOBAHHS W Ci1a00il KHUCIOTHL. [mapoim3 comu ciadoro
OCHOBaHMS U cuiibHOU KucioThl. [llkana pH.

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

HcnpiTanne BEECTB U UX paCTBOPOB HA AIEKTPONPOBOIHOCTb, BIUSHUE PACTBOPUTEINS HAa AUCCOLUAIINIO (IATYUK 3JIEKTPOIIPOBOAHOCTH).
TeroBoii 3¢ ekt pacTBOpeHHS BEMIECTB (JaTYUK TEMIIEPATYPHI).

CunpHble U ciladble 3JIEKTPOJIUTHI (AATYUK AIEKTPOIPOBOIHOCTH)

3aBUCUMOCTB 3JIEKTPONPOBOTHOCTH PACTBOPOB CUJIBHBIX 3JIEKTPOIUTOB OT KOHLEHTPALUU HOHOB (JIaTYMK 3JIEKTPOIIPOBOTHOCTH)
Ompenenenue xapakTepa cpeibl B pacTBopax coseit (naruuk pH).

JlaGopaTopHbIe ONBITHI.

13. Jlucconmanus cnadbIxX 3JIEKTPOIIUTOB HA PUMEPE YKCYCHOM KUCIOTHI.

14. I3meHeHne OKpacKy WHIUKATOPOB B KUCIOTHOU Cpejie.

15.Peakuys HeUTpanu3aluy pacTBOpa MIENOYN PAIUYHBIMUA KHUCIOTAMHU.

16. [Tomyuenue runpoxcuaa meau(ll) u ero B3anmoielicTBE ¢ pa3IUYHBIMU KUCIOTaMH.

17. BzauMoaeicTBUE CUITBHBIX KUCIIOT ¢ okcuaoM meau(1l).

18-20. BzaumozeiicTBHE KUCIOT C METAJJIAMH.

21. KauecTtBeHHas peakiusi Ha KapOOHAT-UOH.

22. [lony4yenue CTy1HI KPEMHUEBON KUCIIOTBHI.

23. KauecTBeHHas peakiusi Ha XJIOPHU/I- WU Cylb(aT-HOHBI

24. I3MeHeHne OKpacku HHANKATOPOB B IIEJIIOYHOM CpeIe.

25. B3auMmopeicTBHE LIENIOUEH C YIVIEKUCIIBIM ra3oM.

26. KauecTBeHHas peaknys Ha KaTHOH aMMOHHS.

27. llonyuenue ruapokcuaa menu(Il) u ero paznoxeHue.
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28. B3zaumoeiicTBre kapOOHATOB C KUCIIOTAMH.
29. llonyuyenue runpoxcua sxeneza(lll).
30. B3aumoseiicTBre *xeine3a ¢ pactBopoM cyibdara meau(ll)
IpakTuyeckue padoTnl
1. Pemenue skciepuMeHTATBHBIX 33724 [0 TeMe «JIEKTPOIUTUYECKAas! TUCCOLMALINS»
KonTtpouabHas pa6ora 1 mo temMe «XUMHUYECKUE PEAKIINH B PACTBOPAX AJIEKTPOIUTOBY

HemeTtayibl M MX coeIMHEHUSA
CrpoeHne aToMOB HEMETAUIOB M MX nojoxeHue B llepmommueckoil cucreme. Psn asnektpoorpunarensHocTd. KpucTammMueckue peléTku
HEMETAJUIOB — MPOCTHIX BelIecTB. AoTponus u €€ npuyuHbl. dusmyeckue cBorcTBa HemeTawioB. OO0IIMe XMMHUYECKHE CBOMCTBA HEMETALJIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.
["anmoreHsl, cTpoeHne UX aTOMOB U MOJEKyJ. PU3NYECKUE U XUMHUYECKHE CBOMCTBA rajOreHOB. 3AKOHOMEPHOCTU U3MEHEHMsI CBOWCTB rajOreHOB B
3aBUCHUMOCTH OT uX nosiokeHus B Ilepumommyeckoii cucteme. HaxoxaeHue rajJloreHOB B IPUPOJE M MX IIOJIydE€HUE. 3HAYEHUE M IPUMEHEHHE
rajloreHoB.
["anoreHoBOOPOJBI U COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABUKOBAsi, COJIsiHas, OpOMOBONOPOJHAs, MOMOBOJOpOAHAsA. ['anorenuapl. KauecTBeHHbIe
peaKIuy Ha raJloreHU1-MOHBL. [[puMeHenne coeMHeHNI TaJOTeHOB B X OMOJIOrHYecKast pOib.
Oowas xapakrepuctuka 3neMeHToB VIA-rpynmnsl. Cepa B npupose u e€ nosyyeHue. AJI0oTpOnHbIe MOAU(UKALUY Cepbl U UX CBOWCTBA. XUMHUUECKUE
CBOMCTBA CEpbI U €€ NPUMEHEHNE.
CepoBoJIOpOJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBA, MOJydeHue M 3HaueHue. CepoBojopoaHas kuciota. CyabQuusl U MX
3HaueHue. JIIoMuHOOPBHL.
Oxcun cepri(IV), ceprucras kucnora, cynbdurel. KauecTBeHHas peakuus Ha Cyab(UT-HOH.
Oxcup cepri(VI), cepnas kucnota, cyiabdatel. Kpuctamnoruapatel. KauecTBeHHast peakiiys Ha Cyib(paT-HOH.
CepHast KuciioTa — CHJIbHBIA 37eKTponuT. CBoiicTBa pa30aBiieHHONW CEPHOM KHCIOTHI, KaK TUIIMYHOM KHCIOTHI: B3aUMOJAEWCTBHE C METalJaMH,
OCHOBHBIMM U aM()OTEPHBIMU OKCUIAMH, OCHOBAHUSAMHU U aM(pOTEPHBIMU THJIPOKCHIaMU, colsiMU. KauecTBeHHas peakuust Ha Cyab(haT-uoH.
OOw1ast XapakTepUCTHKA 3JIEMEHTOB VA-Tpymmbl. A30T, CTpOEHHE aToMa M MOJIEKYJbl. DPU3NYecKne U XUMHUECKHE CBOMCTBA U NMPUMEHEHHE a30Ta.
A30T B nipupojie ¥ ero GMoJI0ru4ecKast pob.
AMMuak, cTpoeHue MOJIEKYIbl U (u3nYecKre CBOMCTBAa. AMMHAaYHas BOJa, HAaIaTBIPHBIN COUPT, THAPAT aMMHaka. JJOHOpHO-aKIENTOPHBIA MEXaHU3M
o0pa3oBaHMs KaTHOHAa aMMOHMs. BoccraHoBuTenbHbIe CBONCTBa amMmuaka. Colln aMMOHMS M MX NpuMeHeHHe. KauecTBeHHas peakuusi Ha KaTHOH
aMMOHHSI.
Oxcuipl a30Ta: Hecoaeo0pa3yoIue U KUCIOTHBIE. A30THCTasi KUCIIOTa M HUTPUTHL. A30THAs KUCIIOTA, €€ MoTydYeHue U cBoiictBa. HuTparsl.
docdop, crpoenue atoma u ammtorporusi. Dochunasr. Dochun. Oxcun dpochopa(V) u opropochopnas kucnora. Docharel. DochopHbie yaoOpeHUsI.
NHcekTuuasl.
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OOwiast XxapakTepucTUKa 31eMeHTOB IV A-rpynmnbl: 0COOEHHOCTH CTPOCHUS aTOMOB, ITPOCTBIX BEIECTB U COCIUHEHUN B 3aBUCUMOCTH OT IOJIOXKEHHUS
aneMeHTOB B Ilepuonmyeckoil cucteme. Yriepod. AoTpomHble Moaupukanuu: anmas, rpagur. AMOp(hHBIA Yriepoa M €ro copra: caxa,
aKTUBUPOBAHHBINA yrojib. AncopOuus. XumMuueckue cBoiictsa yriepoaa. Kokcoxumuueckoe Npou3BOACTBO U ero npoaykuus. KapOuasl.
Oxkcun yraepona(ll): crpoenue momekynbl, mojdydeHue u ero cBoiictBa. Oxcup yriepona(lV): crpoeHue MoseKysnbl, MOJYy4Y€HUE W €ro CBOMCTBA.
VYronbHas kucinora. Coiau yrojJbHONW KUCIOTHI: KapOOHAThI M IMpOKapOoHaThl. TexHuueckas U MUILeBas coja.
Heopranuueckue u opraHu4ecKkue BEIIECTBA. YIJIEBOAOPOJbl. XUMUUYECKOE CTPOEHHE OPraHMYECKUX BEIIECTB, KAK MOPAJOK COCIUHEHHUS aTOMOB B
MOJIEKYJIE 10 BAJICHTHOCTH.
MeraH, 3TaH, KaK NpeesibHbIE YIIEBOJOPO/Ibl. DTUJIEH U alleTHIIEH, KaK Hellpe/iebHble (HEHACBIILEHHbIE) YTIeBOI0poabl. ['opeHue yrieBogopoaoB.
KauecTBeHHBIE peaKIIMM HAa HENPEEIIbHBIE COCAMHEHHUS.
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 csoiictBa. Kpemuuii B npupoae. Cunununasl u cuinad. Okeunn kpemuusi(1V). Kpemuuesas kucinora u e€ coinu.
ITpousBosacTBO cTekia U 1ieMeHTa. IIpoayKiust CHIIMKAaTHOW NMPOMBIIUIEHHOCTH: ONTHYECKOe BOJIOKHO, Kepamuka, (apdop, ¢asHc. Onrtuyeckoe
BOJIOKHO.
Hemerannbl B mpupoje. @pakiuoHHAs MEPEroHKa >KUAKOrO BO3JyXa Kak CHoco0 IMoslydyeHHsl KHUCIOopoAa, a3oTa, aproHa. llomydenue docdopa,
KpEMHUS, XJI0pa, H0a. DJIEKTPOIU3 PacTBOPOB.
[TomyyeHue cepHOW KHCIOTBI: CBHIPbE, XUMM3M, TEXHOJIOTMYECKas CXE€Ma, METOJl KHUIIALIEro CJ0si, NPUHLIMIIBI TEriooOMeHa, MPOTHUBOTOKA U
uupkyasanuu. Oneym. [Ipon3BoicTBO aMMHuaka: ChIpb€, XMMHU3M, TEXHOJIOTHYECKAsI CXeMa.
JdemoHcTpanuu

e Komeknus HemMeTamos.
Monenu KpucTaNInYecKNX PeléToK HEMETAIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP U MPUHIMIIBI €70 PaOOTHI.
I'opeHne HeMeTallsI0B — IPOCTBIX BEILIECTB: cepbl, (pochopa, ApeBECHOro yIJIsl.
OO0pa31ibl rajJoreHoB - MPOCTHIX BEIECTB.
BzanmoeiicTBIIe TAJIOTEHOB C METaIJIaMH.
BriTecHenue xsopa O6poMoM MK HOJa U3 pacTBOpoB ux coineit (AIIXP)
Komnnekuust npupoAHbIX COETNHEHUH XII0pa.
B3aumopaeicTBue cepsl ¢ METAIIIaMHU.
I'openue cepsl B KUCIOpOIE
Komnexmus cynbGuaHbIX py.
KauectBennas peaxuus Ha cynbhua-noH(AIIXP)



OO6ecrBeunBaHNE OKpAIIEHHBIX TKaHEH U IIBETOB CEpHUCTHIM razoM (AIIXP)
B3anMopeiicTBre KOHLIEGHTPUPOBAHHOM CEPHOM KUCIOTBI C MEABIO.
OO0yriauBaHUe OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOU KHCIIOTOM.
Huarpamma «CocTaB BO3yXay.

Buneodparmentst u cnaiiasr «IItnubu 6a3apsiy.

[Tony4yenue, cobupanue u pacrnozHaBaHue aMmmuaka. OCHOBHBIE CBOWCTBA aMMHUAKa (JaTYUK 3JIEKTPOIPOBOJHOCTH).

B3anMozeincTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIBIO.
[Tonyuyenue okcuna azota u u3ydeHue ero cBoicts (AIIXP).
Pa3noxxeHne HUTpaTa Kajausl U TOpEHUE IPEBECHOIO YyroJjibKa B HEM
OO0pa3iubl IPUPOTHBIX coeArnHEeHHI (hocdopa.

I'openue pocdopa Ha Bo3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro gochopa u UCIBITAHUE €TO CBONCTB
Komnexnus «O06pasiibl NpUPOAHBIX COSIUHEHUN YIIIepoaar»

[Toptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM YIJIEM PACTBOPEHHBIX BELLIECTB WJIU T'a30B.
Y CTpoiCcTBO MPOTUBOTasa.

Moznenu MOeKyJ METaHa, 3TaHa, TUJICHA U alleTUIICHA.

B3aumoneiictBue aTuIeHa ¢ OpOMHOI BOJIOM M pacTBOPOM IepMaHraHaTa Kajus.
OO011ne XMMHUYECKHE CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOM KHUCIIOTHI.
KauecTBeHHas peakiiysi HA MHOTOATOMHBIE CITUPTHI.

Komnexkuust «O0pa3ipl NpUPOIHBIX COEAUHEHUN KPEMHUS.

Konnekuust crekia, KepaMuKH, IEMEHTA U U3/I€TIUH U3 HUX.
Komnnekuust npoiyKIuu CUIMKaTHOM MPOMBIIIJIEHHOCTH.
Buneodparments! u cnaiiasl «I[Ipon3BoCcTBO CTEKIIA U [IEMEHTaY.
Komnekuust «lIpupoHbie coeIMHEHNS HEMETAIIIIOBY.

Buneodparments! u crnaiiapl «@pakiimoHHAs EPETOHKA KHUJIKOTO BO3IyXa»

Buneopparmentst u crnaiiasl «lloaydenne Bogopoa, KUCIOPOAA U TaJIOT€HOB IEKTPOIUTUYECKHM CIIOCOOOM).
Monenu annapatoB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopnenp KUISALIEro ciosl.

Mozenb KOJIOHHBI CUHTE3a aMMHUaKa.
Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEPHOM KHCTOTHI».
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e BuneodparmenTs u cnaiiasl «[ [pon3BoACTBO aMMHUaKay.
o Komneknus «CpIpb€ Ui MOIY4YEHUS CEPHON KUCIOTHI.
JlaGopaTropHbie ONBITHI
31. Pacno3HaBaHMe rajJloreHu-MOHOB.
32. KauecTBeHHBIE peaKUU Ha CyJIb(aT-HOHBI.
33. KauecTBeHHast peakiusi Ha KATUOH aMMOHWUSI.
34. XuMuueckre CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
35. KauectBennsie peakuuu Ha pocdar-moH.
36. [loyueHue u CBOMCTBA yroJIbHOW KUCIIOTHI.
37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
38. IIpomyckaHue yrieKucIoro ra3a yepe3 pacTBOp CHIIMKATa HATPHUSL.
IIpakTnyeckune padornl
2. VIzydeHue CBOMCTB COMSIHON KUCIIOTHI.
3. U3ydeHue CBOMCTB CEpHON KUCIIOTHI.
4. [TonydyeHre aMMuaKa U U3y4eHUE ero CBOWCTB.
5. IlosryyeHue yriieKuciioro ra3a u U3y4eHHe €ro CBOMCTB.
KountpoabHas padora 2 1o teme «HemeTaiasl 1 UX COETUHEHUS»

MeTaJuibl M UX COeIMHEHUS
ITonoxxenne meramnos B [lepuonndeckon cucreMe XxuMudeckux ieMeHToB [I. M. Menzaeneesa, CTpoeHNE HX aTOMOB M KpUCTaJLIOB. MeTamnnyaeckas
CBSI3b U METAJUIMYECKas KpucTauinyeckast pemérka. Ousnueckue cBONCTBA METAIIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTb, OTPa)KaIoIIas CIIOCOOHOCTb,
m1acTuyHOCTh. CriiaBbl YEPHBIE U I[BETHBIE.
Mertaiabl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN psAll HAapshKeHUI. B3anMonelicTBre METaIIIOB C HEMETAJUIAMU, OKCUAAMHM, KUCIIOTAMH, COJISIMU.
ATOMUHOTEPMHUS.
CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3MUYECKUX U XMMHMYECKHX CBOMCTB IIETOYHBIX METAJIOB OT 3apsoB
sanep ux aTroMoB. OKCUIBI U THIPOKCUABI IIEIIOYHBIX METAJJIOB, X MOJyY€HHE, CBOMCTBA, MPUMEHEHUE. BaxkHelre cony MEeN0YHbIX METAIOB, UX
3HAQYEHUE B )KUBOW U HEXKUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.
CrpoeHne aToMOB U TMPOCTHIX BEIIECTB IEIOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PM3MUYECKUX UM XUMHUYECKHX CBOWCTB IIEJIOYHO3EMENIbHBIX
METAJIJIOB OT 3apAJ0B siiep UX aToMOB. OKCHUIbI M THAPOKCHIBI IIETOYHO3EMEIBHBIX METAIIJIOB, UX IIOJYyYEHHUE, CBOMCTBA U IPUMEHEHHE. BaxkHelimue
COJIH IIETOYHO-3eMEIbHBIX METAJUIOB, X 3HAUEHUE B MPUPOJIE U KU3HU denoBeka. KapOoHaTel v ruipokapOOHaTHI KalbIHsL.
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XKécTtrocTb BOJbI: BpeMeHHas U nocTosiHHast. CriocoObl ycTpaHeHHs BpeMeHHOM KECTKocTU. CrocoObl yCTpaHEHHs OCTOSIHHOM KE€CTKOCTH. VOHUTHI.
CoenMHEHUs aTIOMUHUSL B TPHPOJAC. XUMHUYECKUE CBOWCTBa amoMuHUs. OCOOCHHOCTH OKCHIAa M THUIPOKCHIA ATIOMHHHS Kak aM(OTEpHBIX
coeMHEeHMH. BaxkHeimue conu amoMuHus (XJI0pu, cyabdar).

OcobenHoctu cTpoeHus: aroma skenesa. JKemezo B mpupone. Baxkneimue pyabl kene3a. Oxcuasl u ruapokcust xene3a(ll) u xenesa(Ill). Conm
xene3a(ll) u sxeneza(Ill). OOHapykeHHE HOHOB KATHOHOB JKeje3a B paCTBOpE. 3HAYCHHE COSTMHEHUN Kee3a.

Koppo3sust xumuueckasi v 3JIeKTPOXUMUYECKAsl. 3alliuTa METAJIOB OT KOPPO3UHU.

Mertannsl B npupojie: B cBOOOJHOM BHJIe M B Buie coeauHeHuid. [lonarue o metamnypruu. Y€pHas u nserHas meramtyprus. [lupomeramnyprus,
THAPOMETALUTYPrHUs, deKTpoMeTaiyprusi. Jlomennsiit ipouiecc. [lepepaboTka uyryHa B cTajib. IJIEKTPOJIU3 PACIIIIaBOB.

JdeMoHcTpamun

B3anmoneiicTBre HATpUs, TUTHS U KAJIBLIUS C BOJOM.

['openue HaTpus, MarHus u xemne3a B KUCIOPOJE.

Benbimka TepMUTHOR CMECH.

B3anmoneiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BiamMoeiicTBre alIFOMUHUS ¢ KHCIO0TaMU, IIEI0YaMU B BOJIOM.

B3aumopeiicTBue xene3a u MEAU C XJIOPOM.

BiaumopeiicTBue Meu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THOM KUCIOTOM (pa30aBieHHON U KOHLIEHTPUPOBAHHOMN ).

Oxkpacka m1aMeH! COEJUHEHUSAMH 1IEJOUYHbBIX METAJIIOB.

Oxkpacka miiaMeHl COeUHEHUAMHU IIETOYHO3EMENbHBIX METAIIJIOB .

lNamenue n3sectu BOLOM.

[Tonyuenue xKECTKON BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.

Ycrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U T0OABKOM COJIBI.

VYcerpanenue mocTOSHHON KECTKOCTH JOOABKOM COJIBI.

WoHuTh! 1 IpUHIMN UX AeHCTBUS (BUACO(PArMEHT).

Komnmekuust npupoaHbIX COCTUHEHUN aTFOMUHUSL.

Buneodparments! u cnaiiapl «OKCHJT ATFOMUHUS U €70 MOAU(DUKAITII.

[Tonyyenue ampoTepHOTO TUIPOKCHUIA ATFOMUHUS U UCCIICIOBAHHE €TO CBOMCTB.

OkuclieHHe KeJe3a BO BIAXKHOM BO3/IyXe.

Konnexkuust «XuMuueckre UICTOYHUKH TOKAY.

Pe3ynbTaThl JIUTENBHOTO SKCIEPUMEHTA 110 U3YUEHUIO KOPPO3UU CTAIBHBIX U3JEIIHI B 3aBUCUMOCTH OT YCJIOBUM MPOLIECCOB.
Boccranosnenue menu u3 okcuaa meau(Il) Bogopomom.

BuneodparmenTsl u cnaiiasl «IIpor3BoACTBO UyTyHa U CTATHY.
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e BuneodparmenTs! u cnaipl «3aenus u3 4yryHa u ctajam.

e BuneodparmenTs u crnaiasl «[Ipon3BoACTBO AITIOMUHUS.
JlaGopaTropHbie ONBITHI
39. B3aumoseiicTBre xene3a ¢ pactBopoM cynbharta meau(1l).
40. ITomyyeHne U3BECTKOBOM BOBI U OMBITHI C HEH. B3anmoielicTBre M3BECTKOBOM BOJIBI C YTJIEKUCIIBIM T'a30M (JIaTYUK JIEKTPOIPOBOTHOCTH).
41. Tlonyuenue rugpokcuaos xenesa(ll) u (11).
42.KauecTBEeHHBIE pEAKIIMU HA KATUOHBI JKEJe3a.
IIpakTHyeckne padboThI
6. [Tomyuenue >kecTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.
7. PemieHne 3KCIIEpUMEHTANIBHBIX 3aJa4 10 TeMe «MeTaib».
KonTpoabsnas padora 3 no reme «MeTauib»

XuMHus M OKpYyXKaoLas cpeaa

Crtpoenue 3eMiu: sSApo, MaHTHS, 3eMHAs KOpa, X XUMHUECKUi coctaB. JIutocdepa u e€ xumuueckuit coctaB. Munepainsl. Pynsr. Ocagodnbie HOPOIBL.
[Toste3nple BCKomaeMble. XUMUYECKUH COCTaB THIPOChHephl. XMMUYECKHI COCTaB aTMOC(EPHI.
HcTouyHukn XMMHMYECKOTO 3arps3HEHUs OKpYKaroliel cpensl. ['7oOanbHBIE SKOJOTHYECKHE MPOOIEMbl YEIOBEYECTBA: MAPHUKOBBIM 3¢ ek,
KHUCJIOTHBIE JIOKIH, O30HOBBIC JABIPHl. MEXIyHapOJHOE COTPYJHHYECTBO B OOJACTH OXpaHBl OKPYXKAIOMIEH Cpelbl OT XMMHUYECKOTO 3arpsi3HEHHS.
«3enéHas XuMus».
JdemMoHcTpanuu
Buneodparments! u cnaiiapl «CTpoeHne 3eMIId U €€ XUMUYECKHI COCTaB.
Konnekuust MUHEPaIoB ¥ TOPHBIX TOPOJ.
Konnekuus «Pynbl MeTamioBy.
Buneodparments! u cnaiapl «I modansHbIe SKOIOTHUECKHUE TPOOIEMBI UETIOBEYECTBAY.
JlaGopaTopHble ONBITHI
43. 3yueHue rpaHuTa.

O0001meHNEe 3HAHMI 10 XUMMH 32 KYPC OCHOBHOM IIKOJIbI
CrpoeHne aroma B COOTBETCTBUHU C IOJIO)KEHHEM XMMHUYECKOTO 3jeMeHTa B llepuoanueckoil cucreme. CTpoeHHME BelleCTBA: XMMHUYECKasl CBA3b U
KpUCTAITINYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMM MPOCTHIX BEIIECTB (METAJIOB, HEMETAIIJIOB, OJIArOPOJIHBIX T'a30B) OT
I0JIOXKEHHUS 2J1eMEHTOB B lleprnoanueckoil cucreme. Tumnonorust HeopraHM4ECKUX BELIECTB, JEJIEHNE UX Ha Kiacchl ¥ rpynnsl. [IpencraBureny.
[Tpu3Haky U yclIOBUS MPOTEKAHUSI XUMUYECKUX peakiui. TUonorus XuMu4eckiux peakiuii o pa3JInyHbIM OCHOBaHUSIM. Peakiiuu HOHHOro oOMeHa.
OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU. XUMHUECKHE CBOMCTBA IMPOCTHIX BEIIECTB. XapaKTE€pPHble XMMHUYECKHE CBOMCTBA COJIE00pa3yroLIX
OKCHJIOB, TUIPOKCHIOB (OCHOBAHUM, KUCIOT U aMPOTEPHBIX TUAPOKCUIOB), COJIEH.
KonTtpouabnas pa6ora Ned «torosast o Kypcy OCHOBHON IIKOJIBD)



TemaTHyeckoe MIAHMPOBAHUE C Y4eTOM padoueil MporpaMMbl BOCTIUTAHUS
€ YKa3aHMeM KOJHYeCTBA YaCOB, OTBOJAMMBIX HA U3YUeHHE KAKA0I TeMbl

9 kJaacc
Xumus
Ne HaumenoBanue pasaenoB | Moay/ib BoCIUTaTeIbHOM NPOTrpaMMbI Bcero yacos
HIK0J1bHBIH YPOK
1 IoBTOpeHnue o 0000menne | J[eHb 3HAaHUNI 7
cBe/JleHMi o Kypcey 8 VYpok 6e3onacHOCTH
Kj1acca. XUMHYECKHe Bcepoccuiickue OTKpBITbIE YPOKH
peakuum. [TpoeKTOpusl.
VYyactue B padote Llentpa Touka pocra
2 XuMH4YecKHe peakuu B JlHM KHUTH 10
pacTBopax [IpenmMeTHbIE OIUMITHABI
VYuactue B pabote Llentpa Touka pocta
3 HemeTtanabl 1 ux Ypok Hayku 1 TEXHOJIOTHH. 25
COCJUHECHHSA JleHb KOHCTUTYLINH.
VYpox NudopmarimonHoit 6€30MacHOCTH.
VYpox A unpodeccus. Becepoccuiickue
oTKpbIThIe ypoku [IpoeKTOpusl.
Yuactue B pabote Llentpa Touka pocra.
4 MeTtanibl M UX JHu Hayky OMOJIOTHH ¥ XUMUH 17
COCJUHECHHSA JIMCTaHIIMOHHBIE UHTEPHET-OJIMMITHAIBI.
Ypok KocMoc — 3T0 MbI
Hayuno-npaktiueckas koHpepenuus: 51
MO3HAI0 MU
Pabora Ha caiite Perry OI'D
5 XHUMHA ¥ OKpY:Ka0Iast Ypok 310poBbsl. YpOK TBOpUecTBa: 3a 9

cpena.O000meHe 3HAHM
10 XMMHH 32 KypC

CTpaHHUIIaMU yYEOHHKA.
VYuactue B pabote [{entpa Touka pocra

18



OCHOBHOH INKOJIBI

Hroro

68

TemaTH4yeckoe MIIAHNPOBAHUE
(2 4 B HEACIIO, BCETO 684acoB)

Ne Pasznen. Tema ypoka. KosaunyecTBo 4acoB IIpakTnyeckue, J1adoOpaToOpHbIE, KOHTPOJIbHbIE
padoTbI
U AeMOHCTPAIlUKA
IloBTOpEeHue 0 06001IeHUE CBeIEHUI 110 7
Kypcy 8 kiacca. XuMn4ecKue peakumu.

1 [IpaBuia 6e30macHOrO TpyAa HA YPOKe JdemoncTpanun. O3HaKOMJIEHHE C KOJUICKIUSMU
xumun. Kiaccugukaiys HeopraHnueckux METAJJIOB M HeMmeTauloB. (O3HAKOMJIEHHE C
BEILIECTB U UX HOMEHKJIaTypa KOJUIEKIMSMH OKCHJIOB, KMCJIOT U COJIEH

2 Knaccuukanus XuMU4ecKnuX peakiuii mo JlabopaTopHble onbIThI. 1. B3aumonelictue
pa3IMYHBIM OCHOBAHUSIM aMMuaka u xjopoBojaopoza. 2. Peakuus

HelTpanu3anuu. 3. Habnroaenue TeninoBoro
s dekTa peakuu HeUTpanu3anuu (IaT9uK
TEMIIEPATYPBHI).
3 Knaccugukanus XuMHUecKuX peakiuui no JlabopaTopHsle onbIThI 4. B3anMonelicteue
pa3INYHBIM OCHOBAaHUSIM cepHoit kucinoThl ¢ okcuaoM meau(ll). 5.

Pa3noxeHne nepokcuia BOJOpPOIa C IIOMOIIBIO
Katasia3bl KapTodens

4 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH JemoncTpanun. M3ydyenue peakuun
B3aMMOJICHCTBUS CyIb(pUTa HATPUS C IEPOKCHIOM
Bozopoaa, usmenenue pH B xone OBP (naTunk
TeMIeparypsl, natuuk pH)

5 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH

6 [ToHsiITHE O CKOPOCTH XMMUYECKOUN pEeaKIvu. JdemoHcTpaumMu. 3aBUCUMOCTb CKOPOCTH

Karamus

XMMHUYECKOHN pEeaKLIUK OT MPUPO/BI PEArHpYyIOINX
BelIeCTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
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peaxkuu OT KOHIICHTPAIIUU PEearupyromux
BEILECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU pe-
aKIUU OT IUIONIA/IA CONTPUKOCHOBEHUS
pearupyromux BEeIeCTB («KUISIIUN CION»).
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMH OT
TEMIIEPATypPhl PEarupyronuux BEIIeCTB

[ToHsiTHE O CKOPOCTH XMMUYECKOUN peaKivu.
Karanus

JladopaTopHblie OonbIThI. 6. 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU PEAKIIUHU OT IPUPOIbI
pearupyrouux BelecTB Ha IpuMepe
B3aMMOJICHCTBHS PaCTBOPOB THOCYINIb(aTa HATPUS U
xJjiopuaa 6apusi, THoCyibdaTa HATPHUS U COISTHON
KHUCJIOTHI. 7. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pEaKuu OT IPUPOJIbI METAIIIOB MPHU UX
B3aMMO/ICHCTBUU C COJIIHOM KUCIIOTOMU. 8. 3aBUcCH-
MOCTb CKOPOCTH XUMHUYECKOM peakluu OT MPUPOJIbI
KHCJIOT IIPYU B3aUMOJICHCTBUH UX C JKEJIE30M. 9.
3aBHUCHUMOCTb CKOPOCTH XUMHYECKON PEAKIIUH OT
temneparypsbl. 10.3aBUCHMOCTb CKOPOCTH
XMMUYECKOH peakIuu OT KOHIeHTpauuu. 11.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT
IJIOUIA/IA CONIPUKOCHOBEHMSI pEArHPYIOINX
BeulecTB. 12. 3aBUCUMOCTh CKOPOCTH XUMHUECKOMN
peakIMy OT KaTajJu3aTopa

XHUMHYECKHE P€aKIIMA B pacTBopax

10

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

Hemoncrpaumu. McnblTaHue BEmECTB M UX
pacTBOpPOB Ha  DJIEKTPONMPOBOIHOCTh, BIIUSIHUE
pacTBOPUTEIS Ha  JUCCOLMAIUIO (matumk
AIEKTPONPOBOAHOCTH). TenmoBoi abdext
pacTBOpPEHHUS BEHIECTB (JaTUYUK TEMIEpPaTyphl).
JlabopaTopubie ombIThl. 13.  [lucconmarus
CMalbIX »JJIEKTPOJMTOB Ha TMpHUMEpe YKCYCHOM
KHCJIOTBI.
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OcHOBHbIE TOJIOKEHUSI TEOPUH
anekTposutTryeckon aquccounanuu (TI/I)

JemoncTpanun. CHIbHBIE U C1a0ble AIEKTPOIUTHI
(IaTYuK 3IEKTPONPOBOJTHOCTH ). 3aBUCUMOCTh
AIIEKTPONPOBOIHOCTH PACTBOPOB CUIIBHBIX
AJIEKTPOJIUTOB OT KOHIICHTPALIUU HOHOB (JIaTYUK
AIIEKTPONPOBOIHOCTH).

10

XUMHNYECKUE CBOUCTBA KUCJIOT B CBETE
TEOPHUH DJICKTPOJUTUUECCKON JUCCOLALINHT

JlabopaTopuble onbIThl. 14. VI3MeHenne okpacku
WHJIUKATOPOB B KHUCJIOTHOW cpene. 15.Peakuus
HEUTpaNM3allid pacTBoOpa MIENOYN Pa3IMUYHBIMU
kucnoramu. 16. [Monyuenue ruapoxcuna meau(ll) u
€ro B3aUMOJICUCTBHUE C PA3IMUYHBIMU KHCIIOTAMHU.

11

XHUMHUYECKHUE CBOMCTBA KUCJIOT B CBETE
TEOPHUHU DJIECKTPOJUTUUECKON JUCCOLAIINHI

JladopaTopHuble onbIThl. 17. Baumoselicteue
CHIIbHBIX KHCIOT ¢ okcumom meau(11). 18-20.
B3aumMogeiicTBrue KUCIOT ¢ MeTaiaMu. 21.
KadecTtBeHHas peakiys Ha KapOOHAT-HOH. 22.
[Torydenue CTyaHS KPEMHHEBOW KUCIIOTHI. 23.
KauecTBeHHast peakiius Ha XJIOPUA- WIH Cylbdat-
HOHBI

12

XHUMHYECKHE CBOMCTBA OCHOBAHHUI B CBETE
TEOPHUH DJIEKTPOJUTUUECKON JUCCOIUALINHT

JlaGopaTopHble onbIThI. 24. I3MeHeHUe OKpacku
MHIMKATOPOB B LLEIOYHOH cpene. 25.
B3anmoneicTeue 1menoyen ¢ yrieKuciIbIM ra30M.
26. KauecTtBeHHas peakiys Ha KATHOH aMMOHUS.
27. llonyuyenue ruapokcuaa meau(Il) u ero
pasioxxeHue

13

XHUMUYECKUE CBOKCTBA COJIEN B CBETE TEOPUU
BJIEKTPOJIUTUYECKON AUCCOIUALINHT

JlaGopatopusble onbIThl. 28. B3aumoneiictBue
kapOboHaTtoB ¢ kuciotamu. 29. Ilomyuenue
runpokcuaa keneza(lll). 30. BsaumoneiictBue
xene3a ¢ pactBopoM cyibhara meau(Il)

14

[TonsTHe 0 runponuse conen

JemoncTpanun. OnpenencHue XapakTepa cpeasl B
pactBopax couelt (natuuk pH)

15

IIpakTHyeckas padora 1. Pemenue
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME

IIpakTuueckas padora 1. Pemenue
HKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
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«9J’I€KTpOJ’II/ITI/I‘IeCKaﬂ Jucconuanusan

((:‘)J'IeKTpo.TII/ITI/I‘leCKaﬂ JUucconuanusan

16 O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe «XMMHUYECKHE PEAKIIUU B paCTBOPAX
HJIEKTPOJIMTOBY
17 KonTpoabHnas padora 1 no reme KonTpoabHnas padora 1 no reme «XuMHUueCKUe
«XUMHYECKUE PEaKIIH B PaCTBOpaxX pEaKIMU B PaCTBOPAX IEKTPOIUTOBY
JIEKTPOIUTOBY
HemeTauibl U HX COeTHHEHUS 25
18 OO01as xapakTepuCTUKa HEMETANIOB Jemoncrpanun. Komiekuus semeramioB. Moaenu
KPUCTAUTMIECKUX PEIIETOK HEMETAJIIOB: aTOMHBIE
U MOJIEKyJsIpHble. O30HATOpP U MPUHIIMIIBI €r0
pabotel. ['opeHne HEMETAIUIOB — POCTHIX BEIIECTB:
cepsl, pochopa, APEeBECHOTO YIIIs.
19 OOwias xapakTepucTHka 3neMeHToB VIIA JemoncTpanuu. O6pa3isl rajJoreHoB — MPOCTHIX
TPYIIIBI — TaJOT€HOB BemiecTB. B3anmozeiicTBre raioreHoB ¢
MeTajulaMu. BeiTecHeHne xjiopa OpoMoM MM HoJa
u3 pactBopoB ux cozueit (AIIXP)
20 CoenuHeHus TajJoreHoB JleMoHcTpanus. Komnexmus MPUPOIHBIX
COEIMHEHUH XJIopa.
JlaGopaTopHsie onbIThI. 31. Pacno3naBanue
raJIOTeHN/I-HOHOB
21 IIpakTnyeckas padora 2. «M3yuenue IIpakTnyeckas padora 2. «3yueHue cBONCTB
CBOMCTB COJISTHOM KHCJIOTBI» COJISTHOM KMCJIOTBI»
22 OOmas xapakrepucTrka 3neMeHToB VI A - JemoncTpanun. Bzaumoneiicteue cepsl ¢
xanmpKoreHoB. Cepa. MeTayuiaMu. ['opeHne cepsl B KUCIIOpOIe
23 CepoBosiopost 1 cynbhuIbI Jemoncrpanus. Komnekius cynbGuaHbIX pya.
KauectBennas peakuus Ha cyinbdua-uoH (AIIXP)
24 Kucnopoansie coeTUHEHUS Cephl JemoncTpanuu. ObecrBeunBaHNe OKPALIEHHBIX

TKaHEW U IIBETOB CepHUCTHIM razom (AIIXP)
B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOMN
KHUCIIOTHI ¢ MeJibl0. OOyramBaHuE OpraHUYecKUX

22



BEIIIECTB KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM.
JlabopaTopHbIe ONBITHI.
32. KauecTBeHHbBIC PeaKlUK HA CYJIb(aT-HOHBI.

25

IIpakTnueckas padora 3. «3yuenue
CBOMCTB CEPHOM KHUCIOTBDY

IIpakTnyeckas padora 3. «/3yueHue cBoNcTB
CEpHON KUCIIOTBI»

26

OO01mas xapakTepuCTHKa XUMUIECKUX
3J1eMEeHTOB VA rpymnmbl. A30T

JemoncTpanus. /{uarpamma «CocTaB BO3yxay.
Buneodparments! u cnaiasl «lItnubu 6a3apbi»

27

Ammvuak. Coiit aMMOHUS

JMemoncrpauuu. [lonyduenue, cobupanue u
pacrno3HaBaHue aMMuaka. OCHOBHBIE CBOWCTBA
amMMHaKa (JaT4UK JIEKTPOIPOBOIHOCTH)
JlaGopaTopHble ONBITHI.

33. KauecTBeHHast peakiusi Ha KaTHOH aMMOHWUSI.

28

IIpakTuyeckas padora 4. «[lonyuenue
adaMMHaAKa U U3Y4YCHUC CT'0 CBOMUCTB»

IIpakTuyeckas padora 4. «[lonyuyeHne aMmmuaka u
W3YyYECHHUE €TI0 CBOMCTB)

29

Kucnopozconepxaiiue COeTMHEHUS a30Ta

Hemoncrpaumu. [loryuenue okcuaa azora u
uzydenue ero cBoicts (AITXP).

30

Kncnopoz[conepmamne COCOAMHCHU a30Ta

JemoncTpaumnu. Bzaumoneiicteue
KOHILIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO.
PasnoxeHne HUTpaTa Kaiausi U TOPEHUE IPEBECHOTO
YrojbKa B HEM.

JlabopaTopHublie onbIThl. 34. XuMHU4eCcKue
CBOMCTBA a30THOM KHMCIIOTBI, KaK AJIEKTPOJIUTA

31

docdop u ero coeTMHEHUS

JemoncTpanuu. OGpasiibsl IPUPOIHBIX
coeaunenuit pocdopa. 'openune pocdopa Ha
BO31yxe U B kuciopoje. [loxyaenue 6enoro
(docdopa 1 UCTIBITAHUE €r0 CBOWCTB
JladopaTopHnblie onbIThl. 35.KauecTBeHHbIE
peakuuu Ha pocdar-uox

32

O6mr1as xapaktepucTrka 3meMeHToB 1V A-
IpyIIBL. YTIEpOs

Jemoncrpanun. Komnexnus «O6pasiist
IIPUPOJHBIX coeAnHEeHUN yriepoaa». [loprper H.
J. 3enunckoro. [lornomnienre akTHBUPOBaHHBIM
YIJIEM paCTBOPEHHBIX BELIECTB UJIU I'a30B.
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YcTpoicTBO MpOTHUBOTas3a

33

Kucnopoaconepsxamue coeiuHeHUs
yriepoja

JlabopaTopHble ONbITHI.
36. [lonydyeHue U CBOMCTBA YroJbHOM KUCIOTHI.
37. KauectBeHHas peakiysi Ha KapOOHAT-MOH

34

IIpakTuyeckas padora S. «llonyuenue
YIJIEKUCIIOTO T'a3a U U3YYEHHUE €r0 CBOMCTBY

IIpakTnyeckas padora S. «llonyuenue
YIJIEKUCIIOT0 ra3a U U3yYEHHUE €ro CBOMCTBY

35

YrieBoaopo/ibl

JemoncTpanuu. Moenu MoJIeKyJl METaHa, 3TaHa,
JTUJIEHA U alleTHJIeHa. B3auMoelicTBHUE ITUIIEH C

OpOMHOM BOJION M paCTBOPOM MepMaHraHaTa KaJusl.

36

Kucnopoaconepxa-
[1e OpraHu4YeCKHe COeTMHEHUS

HMemoucTpanuu. O0nre XMMHYECKHE CBOMCTBA
KHCJIOT Ha TIPUMEPE YKCYCHOM KHCIIOTBI.
KauectBennas pCaKknrd Ha MHOIOaTOMHBIC CITMPTBI

37

Kpemuuii u ero coeguHeHus

Jemoncrpanun. Komnexnus «O06pasist
MPUPOIHBIX COeTMHEHUI kpeMHus». Komnekius
CTEKJ1a, KEPaMHKH, LIEMEHTA U U3AEJIUI U3 HUX.
JlabopaTopusle onbIThl. 38. [Iponyckanue
YIIJIEKHUCIIOTO Ta3a Yepe3 pacTBOP CHUIIMKATA HATPHS

38

CuimkaTHas MPOMBIINIJICHHOCTDb

Jemoncrpanun. Komuiekuys npoaykiuuu
CHWJIMKaTHOW POMBINUIEHHOCTH. BuneopparmeHTsI
u crnaiiabl «IIpon3BOICTBO CTEKIIA U IEMEHTA)

39

[Tonyuyenue HemeTauIOB

Jdemoncrpauuu. Komteknus «lIpuponnsie
COEJIMHEHUs HeMeTaJlJIoB». BuneopparmenTs! u
cnaisl «@pakmoHHAas EPETOHKA KUIKOTO
BO3AyXa». BuneopparmMeHTsl U craiiabl
«ITomyuenue Boopo1a, KUCIOPOJa U TaJOr€HOB
HJIEKTPOIUTUYECKUM CIIOCOOOM»

40

[TonydyeHne Ba)KHENIITUX XUMUYECKUX
COCTMHECHUN

JemoncTpanuu. BuneopparmMeHTs! U craiiabl
«IIpon3BoACTBO CEPHON KUCIIOTBI».
Buneodparments! u cnaiiasl «IIponsBoactBo
ammuakay. Komnekuus «CpIpb€ 11 OJTy4eHus
CEpHOM KUCIOTBD.

41

00600ueHue 110 Teme «HemeTramsl U ux
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COEJIMHEHU S
42 KonTpoabHasi padora 2 1o Teme KonTpoJubsnas padora 2 no teme «Hemeransl u
«HemeTaubpl 1 UX COEAMHEHUS» UX COCIMHEHUS
MeTa/uibl M UX COCAMHEHUS 17
43 OO6m1ast XxapaKTepruCTHKa METAIIJIOB
44 XUMHAYECKHUE CBOMCTBAa METAIJIOB Jemoncrpauuu. B3zaumopeiicTBue HaTpusi, JUTHUS
U Kaublus ¢ BoAoW. I'opeHue HaTpus, MarHus u
JKese3a B KUciIopoje. Benplilika TEpMUTHON CMeCH.
B3anmoneiicTBre cMecH MOPOIIKOB CEPBI U JKEJIe3a,
UMHKAa W cepbl. B3anMmoneincTBhe aIIOMHUHUS C
KHCIIOTaMH, 1IeJIo4YaMu U BoJoil. B3aumopeiictBue
JKenesa U Me ¢ XJlopoM. BzaumonelictBue meau ¢
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTOM U a30THOU
KHCIIOTOH (pa30aBICHHON M KOHIICHTPUPOBAHHOM).
JlaGoparopubiii  onbIT. 39. BzauMmojelicTBue
JKese3a ¢ pactBopoM cyibdata meau(1l)
45 OO6m1ast xapaKTepUCTHKA MIET0YHBIX JdemoncTpanun. Okpacka MiiaMeHu COeAMHEHUSIMU
METaJIJIOB HIEJIOYHBIX METAJJIOB
46 OO01mmas xapaKTeprCcTHKA MIEIIOTHBIX
METaJIJIOB
47 OO6m1ast XxapakTeprCTHKA MIETOYHO3EMENIbHBIX JMemoncrpanun. Okpacka MmiiaMeHu COeAMHEHUSIMU
METaJIJIOB mENO0YHO3EMEbHBIX METaJUIOB. ["alienne u3Bectu
BOJIOM.
48 OO1m1ast XxapaKTepUCTHKA LIETOYHO3EMETbHBIX JlabopaTopuslii onbIT. 40.ITomyuenue
METAJIJIOB W3BECTKOBOW BOJIBI M OMIBITHI C HEM.
B3aumopeiicTBie U3BECTKOBOM BOJBI C YITIEKUCIIBIM
ra3oM (JaT4uK 3JIEKTPOIPOBOAHOCTH).
49 XKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs Jdemoncrpanuu. [TonyyeHue ;xECTKOM BOBI

B3aUMOJICCTBUEM YTIIEKUCIIOTO C M3BECTKOBOM
BOJIOW. Y CTpaHEHUE BPEMEHHOM KECTKOCTH
KHUISTYCHUEM U T00aBKOM COBI. Y CTpaHEHUE
MOCTOSTHHOM KECTKOCTH J0OaBKOM cobl. IOHUTHI 1
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MIPUHITUIT UX IeWCTBHS (BUACO(PparMeHT).

50 IIpakTnueckas padora 6. «llonyuenue IIpakTnyeckas padora 6. «Ilomyuenue xecTkon
KECTKOH BOJIbI M cIOCOOBI €€ YCTpaHEHHUS» BOJIbI U CIIOCOOBI €€ yCTpaHEHUs»

o1 AJIOMUHUH ¥ €70 COEIUHEHUS JdemoHcTpanuu. Komuieknus npupoaHbIX
COEMHEHUH amoMUHMs. BuneopparMeHTs! u
caiapl «OKCUI ATIOMUHUS U €10 MOTU(DUKAIIN.
[Tony4yenue ampOTEpHOro rMIPOKCUAA ATFOMUHUS
Y HCCJIEIOBAHNE €0 CBOMCTB

52 XKeneso u ero coenuHeHNs JemoncTpanuu. OKuClIeHNe kKeJe3a BO BIaKHOM
BO3JIyX€ (IaTYMK JaBICHUS)

53 2Kene3o u ero coeuHeHus JladoparopHbie onbiThl.41. [lonydyenue
runpoxcunoB xenesa(ll) u (111). 42.KauectBennble
pEaKIMK Ha KaTHOHBI JKelle3a

54 IIpakTnyeckas padora 7«Peiienue IpakTnyeckas padora 7«Pelienue

9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe AKCIIEPUMEHTAJIbHBIX 33/a4 10 Teme «MeTaib»
«MetramisDy
55 Koppo3sust MmetamioB u crnocoObl 3alUTHI OT JMemoncrpanun. Komiekius «XuMu4eckue
Heé VCTOYHUKHU TOKa». Pe3ysbTaThl JUIMTEIBHOTO
AKCIIEPUMEHTA M0 U3YYEHHIO KOPPO3HH CTaIbHbBIX
W3JIeIIMH B 3aBUCUMOCTH OT YCJIOBHMH ITPOLIECCOB
56 Meraiuel B ipupoae. [lonsitue o demoncTpaumnu. BocctaHoBieHnE MeIU U3 OKCHIA
METaJLITypruu menu(ll) Bogoponom. BuneodparmenTs! u cnaiiapt
«[Ipou3BOACTBO UyTyHa U CTAIHN.
Buneodparments! u cnaitansl «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 KonTpouabsnas pa6ora 3 no treme «MeTamis»

«MeTanisl»
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XHMHUS U OKPYKAKOIIAs cpea

60 XuMHuecKasi OpraHu3alus MIaHeThl 3eMJIs JemoncTpauuu. Buneodparmentsl u  cmaiiabl
«CtpoeHue 3emiau M €€ XHUMHYECKHH COCTaB».
Komnexknust MUHEpaJloB U TOPHBIX  TMOPOJI.
Komneknus «Pyast MeraimoB». JlabGopaTtopHbie
onbIThlL. 43. 3ydyenue rpaHura.
61 OxpaHa oKkpy»karouiei cpeibl ot JemMoHcTpanun. BugeodparMeHTsI U ClIaii bl
XUMHUYECKOTO 3arps3HeHHUS «['o6anpHBIE HKONIOrHYECKHE TPOOIIEMBI
YeJI0BEUYECTBA»
O0001eHNEe 3HAHMI 10 XUMHH 32 KYpC
OCHOBHOM WIKOJIbI
62 Bemecrtna
63 BemecTBa
64 XUMUYECKHE peakluu
65 XHWMHYECKUE PEAKITUN
66 OCHOBBI HEOPTaHUYECKOW XUMHHU
67 [ToaroroBka Kk KOHTPOJILHOI paboTe
68 Konrtpoabsnas padora Ned «torosas no KonTpoubsnas padora Ne4 «Itorosas o kypcy

KYpPCY OCHOBHOM IIKOJIBI»

OCHOBHOI IIIKOJIBI)
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YyeoHo-MeToauYeCKOe odecreueHmue
Cnucok JuTepaTrypbl Il yUUTeJIsI:

1. I'abpuensu O.C. [Iporpamma kypca xumuu ajst 8-11 kmaccoB 0011e00pa3oBaTeNbHBIX YUPEIKICHHIA.

2. I'abpuensn O.C., OctpoymoB WU.I'., CnagkoB C.A. Xumus: 9 knacc: ydeOHUK aiisi 00meoOpa3oBarenbHbIxX yupexaenuit. — M.: [Ipocsemenune, 2019
(v 1p. rox u3aaHuUsN).

3. I'a6puensu O.C. HacronbHas kaura yuntens. Xumus 9 kimacc. M.: [Ipoda, 2012.

4. I'abpuensu O.C. Xumus. Meroanyeckoe nmocobue. 8 — 9 kmacc. M.: Ilpoda, 2017.

5. T'opxosenko M.IO. [Toypounslie pa3pabotku no xumuu. 9 kinacc. M.:BAKO, 2014.

6. KaBepuna A.A. Xumus: Jlunakruueckue marepuansl: 8-9 k. M.: 'ymanuraps. uza. nenarp BJIAJIOC, 2014.

7. CaBenbeB A.E. OcHOBHBIC IOHATHS U 3aKOHBI XUMUU. XUMHUYecKue peakiuu. 8-9 k. M.: lpoda , 2011.

Cnucok IuTepaTypsl VISl yYaluXxcs:

1. I'abpuensan O.C., OctpoymoB N.I'., CnaaxoB C.A. Xumus: 9 knacc: yueOHUK /17151 o01ieo0pa3oBaTenbHbIX yupexaeHuid. — M.: Ilpocsemenue, 2019
(v Aap. ron U3AaHUA).

2. [lonosa O.A. TecroBsie 3ananus no xumun. M.: JIpoda, 2017.

3. Kopomenko A.C.Xumus. 3aganus ¢ BbiOopom oTBeta. 8-9 ki1 M.: 'ymanutapHs. uzn. uentp BJIAJ/1OC, 2010.

4. Xomuenko N.I'. CoopHuk 3a1a4u u ynpaxHeHuid no xumuu. M.: Hoast BosiHa, 2011.

5. DHIUKIIONEINYECKUH CII0Baph FOHOTO XUMHUKaA

HNHuTepHer - pecypcbl

* [TouckoBeie cuctemsr:http://www.yandex.ru/ , http://www.google.ru/
» UnTepuer-caldTol: 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 xomteknus udpoBbIX 00pa3oBaTelbHBIX pecypcoB: http://school- collection.edu.ru
*  Anxumuk: http://www.alhimik.ru/



http://www.google.ru/
http://www.drofa.ru/
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KPUTEPUU U HOPMbI OIEHUBAHUSA
OueHka yCTHBIX OTBETOB.

Otmerka «5» - CTaBUTCA B TOM Cllydae, €CIIM YYalIMKCs IMOKa3bIBAa€T BEPHOEC MOHMMAHUE XMMHYECKON CYIIHOCTH PAacCMaTPUBAEMBIX SIBICHUH U
3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHiA, JaeT TOYHOE OIpENeIEHUE M HMCTOJKOBAaHME OCHOBHBIX TOHSTHIA, 3aKOHOB, TEOPHi, a TaKKe MPaBHIbLHOE
OIpeAeTICHNEe XMMUYECKUX BEIMYMH, UX CIUHUI] U CIIOCOOOB M3MEPEHHS; NMPAaBWIILHO BBIIOJHACT YEPTEXKH, CXEMBbI U TpadUKH; CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHy, COIPOBOX/IAET paccka3 HOBBIMU IMPHUMEPaMH, YMEET NIPUMEHHUTh 3HAaHUS B HOBOW CHUTYallMd NPU BBITOJHEHUH NMPAKTUYECKUX
3a7laHuil; MOXKET YCTAaHOBUTH CBSI3b MEXKAY M3y4aeMbIM M paHee M3Y4YEHHBIM MaTEePUAIOM 110 KypCy XMMHH, a TaK K€ C MaTepHajoM, YCBOCHHBIM IIO
H3YYEHUIO IPYIUX MPEIMETOB.
OTMmeTKa «4» - CTABUTCSI, €CIIM OTBET YYCHUKA YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha «5», HO JIaH 0€3 MCIOJIb30BaHHUS COOCTBEHHOTO
IUTaHa, HOBBIX TIPUMEPOB, 0e3 TPUMEHEHHUS 3HaHUI B HOBOM CUTYaIlH, 0€3 UCIIOIb30BaHUs CBS3€H C paHee N3Y4CHHBIM MaTEePHUaIoM, YCBOCHHBIM IIPH
U3y4YCHUU JIPYTUX IPEAMETOB; €CIIN YYalIUNCs TOMYCTHII OJHY OIIUOKY M He 0oJiee ABYX HEJ0YETOB U MOXKET UX UCIPAaBUTh CAMOCTOSTEIILHO MIIH C
HEeOOJIBIION TTOMOIIBIO YUUTEIIS.
Otmerka «3» - CTaBUTCA, €CIIM YYaIIMHCS MPAaBUIBHO TMOHMMAET XMMHUYECKYIO CYIIHOCTh PACCMAaTPUBACMBIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B
OTBETC HUMCIOTCA OTACIIBHBIC HpO6€JIBI B YCBOCHHMHU BOIIPOCOM KypCa XHUMHH, HC HNPCHATCTBYIOIIHC I[aJ’II:HefIIHeMy YCBOCHHUIO HPOrpaMMHOI0
Marepuasa; yMeeT NMPHMEHSTH IMOJy4YEeHHbIC 3HAHUS NPU PEHICHHH IMPOCTHIX 33734 C HMCHOJIB30BAHHEM TOTOBBIX (OPMYJ, HO 3aTPYIHSETCS IPH
pelieHny 3aja4, TpeOyouX npeodpa3oBaHusi HEKOTOPBIX (GOPMYJIT;JOMYCTHII He Oojiee 0HON Ipy0oil omMOKM 1 ABYX HEI0UYETOB, HE OoJsiee OJHOMU
rpy0oii 1 ogHON He rpy0oil ommoOkH, He Oosiee ABYX-TpeX He rpyObIX OMIMOOK, OJHON He rpy0oil OMMOKHM U TPEX HEIO0YETOB, OMYCTUI YEThIpe MU
IIITh HEAOYCTOB.
OTtMmeTKa «2» - CTaBUTCS, €CIIM YJallUics He OBJIajies] OCHOBHBIMU 3HAaHUSMH U YMEHHH B COOTBETCTBUU C TPEOOBAHUSIMH MTPOTPaMMBbI U JOIMYCTHII
00JIbIIIE OIMOOK U HEJOYETOB, UM HEOOXOIMMO IS OLIEHKHU «3) .

OneHka nMcbMeHHBbIX padoT.
OtmeTka «5» cTaBUTCS 3a pabOTY, BHIIOTHEHHYIO ITOJIHOCTBIO €3 OMMOOK U HEJOUETOB.
OtMmeTrka «4» cTaBUTCS 3a pabOTY, BHIIIOJIHEHHYIO MOJHOCTBIO, HO IIPU HAJIW4YKU B HEll He OoJiee oHOM rpy0oil omMOKY U OJTHOTO HEJI0YEeTa ; HE
OoJiee Tpex HEIOUETOB.
OTtMmeTka «3» CTaBUTCS, €CITM YYCHHUK BBIMOTHUI MPAaBUILHO HE MeHee 2/3 Bcel padoThl WK JOMYCTHIT He OoJiee 0JTHOM rpyOoi omMOKU U IBYX
HE/I04eTOB, He 0oJiee 0/1HOM Irpy0Ooii U 0HOM HerpyOoii omnoOkH, He 6oJee TpeX HerpyobIX OMMOOK, OJHON HErpyOoil OIIMOKH U TPeX HEJA0UETOB, IIPH
HAIWYUH YETHIPEX-TISITH HET0UETOB.
OTtMmeTKa «2» CTaBUTCS, €CIIHM YUCIIO OIMOOK M HEJ0UETOB MPEBBICHIIO HOPMY OLIEHKHU «3» HIIM BBIIOJHEHO MPaBUIIbHO MeHee 2/3 Bceil paboThl.
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Kpurepun onieHuBaHHMS TeCTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBoja B MATHOALTEHYIO CHCTEMY OIEHKU
Otmetka «5» ctaBuTcs 3a BoinonHenue 90-100% paboTsl.
Otmetka «4» craButcs 3a BeinoiaHenue 70-89 % paboTsr;
OtmMmetka «3» craBuTCs 3a BbinojHeHue 50-69%
OTMeTKa «2» cTaBUTCS 3a BhIToJHeHHE MeHee 50%,

Kpurtepuu onieHuBaHus 3KCIEePUMEHTAIBHBIX YMeHHUI (J1a0opaTopHbIe H MPAKTHYECKHE 32/1aHUSA).
OtMmeTka «5» cTaBUTCSA eciii paboTa BHINOJIHEHA ITOJIHOCTBIO U NIPaBUIIBHO, ClIeJIaHbl IPABUIIbHBIC HAOIIOJICHHUS U BBIBO/IBI,
HKCHEPUMEHT OCYIIECTBIIEH I10 IUIAHY C YYE€TOM TEXHHKH 0€30ITacCHOCTH | MPaBUJI pabOThI ¢ BEIIECTBAMH U 000PYIOBaHUEM;
IIPOSIBJIEHBI OPraHNU3aLMOHHO - TPYJOBbIE YMEHUS, IOAJIEPKUBAOTCS YMCTOTA pabOUYero MecTa U MopsI0K (Ha CToJIe, SKOHOMHO UCIIOJIb3YHOTCS
PEaKTHUBBI)
OtMmeTka «4» CTaBUTCS eciii paboTa BbINOJIHEHA [TPaBUIIBLHO, ClIEIaHbl IPaBUIbHbBIC HAOIIOCHNS U BBIBOJIBI, HO IIPU 3TOM KCIIEPUMEHT IIPOBE/ICH HE
IIOJIHOCTBIO WJIM JAOIYIIEHbI HECYIIECTBEHHbIE OLUNOKU B pabOTe ¢ BElleCTBAMU U 000PYI0BaHUEM.
OtmeTka «3» cTaBUTCS ecii paboTa BINOJIHEHA TPABUIILHO HE MEHEe YeM HaIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA B X0/1€ HKCIIEpUMEHTA
B 00BSICHEHUH, B O(POPMIICHUN Pa0OTHI, B COOJIIOACHUY MPaBUII TEXHUKU 0€30MacHOCTH Ha padoTe C BEIIeCTBaMH U 000pyJOBaHUEM, KOTOPast
UCIPABJISIETCS M0 TPEOOBAHUIO YUUTEIS
OTMeTKa «2» CTaBUTCS €CIIU AOMYILIEHBI 00Jiee IBYX CYIIECTBEHHBIX OIIMOOK B X0/1€: SKCIIEPUMEHTA, B OOBSICHEHUH, B 0(pOPMIIEHUN PadOTHI, B
COOJIIO/ICHUH TIPaBUJI TEXHUKH 0€30IIaCHOCTH IpU paboTe ¢ BEIECTBAMU U 000PYAOBaHHEM, KOTOpPbIE yUaIlUNCs HE MOXKET UCIPABUTH JIaXKe MO
TpeOOBaHUIO YUUTEIS.

OuneHka NMPOEKTHBIX padoT.
OtMmeTKa «5» CTaBUTCS €CIH L1eIb YeTKO COpMYIMpOBaHa U yoeauTenbHo o6ocHoBaHa. [IpencraBineH pa3BepHyThIH M1aH JOCTHXKEHUS LETH
npoekTta. Tema mpoekTa packpbITa MOJTHOCTHIO U MCUEPIIBIBAIOLLE.
PaboTa coepKUT JOCTATOYHO MOJIHYIO HH(OPMAIIMIO U3 Pa3IMYHbIX UCTOYHUKOB. [IpesicTaBiieH aHanu3 cuTyaruii, CKiaabIBaBIINXCS B X0J1€ pabOTHI,
c/iesaHbl He0OXOIMMBIE BBIBO/IbI, HAMEUEHBI IIEPCIIEKTUBBI paboThl. PaboTa oTiinyaeTcst TBOPUECKUM MO/IX0/10M, COOCTBEHHBIM OPUTMHAIbHBIM
OTHOIIIEHHEM aBTOpa K ujee mpoekra. Pabora oTinyaeTcss 4eTKUM U TPaMOTHBIM O()OpMIIEHHEM B TOYHOM COOTBETCTBUH C YCTAHOBJICHHBIMU
npaBUIaMy. BeICTyIUIEHHE COOTBETCTBYIOT TPEOOBAaHUSM MPOBEACHUS MPE3ECHTALMHU, OHO HE BBIILIO 32 paMKHU PEriiaMeHTa, aBTOp BIIAJIeeT KyJIbTypon
oO1IeHMsI ¢ ayTUTOpUEH, MPE3eHTAIUs XOPOIIO OArOTOBJIEHA, aBTOPY y1aJI0Ch 3aMHTEPECOBAThH ayIUTOPHUIO. [IpOAYKT MOIHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa (ICTETUYEH, Y00€H B HCIIOJIb30BAaHUH, COOTBETCTBYET 3asBICHHBIM LIEJISIM).
OrMeTka «4» cTaBUTCS ecliu 1eNb copMyinrpoBaHa, HO He oOocHoBaHa. [IpeacTaBineH KpaTKuUW IJIaH JOCTHMIKEHHS LENHM MpoekTa. Tema mpoekrta
packphiTa He MOJIHOCTHI0. PaboTa copepkuT He3HAUUTEeNbHBIA 00beM MOAXOAMIIEH HHpOpMaIK U3 OrPaHUYEHHOTO YHCIIa OJTHOTUITHBIX HCTOYHHKOB.
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IIpencraBneH pa3BepHYTbIH 0030p PabOTHI 110 TOCTUKEHUIO 1IeJIeH, 3asBIEHHBIX B IpoekTe. PaboTa caMocToATeNbHAs, IEMOHCTPUPYIOLIAsl CEPbE3HYIO
3aUHTCPCCOBAHHOCTL aBTOpa, MNPCANPHUHATA IIONBITKA MHOPCACTABUTH JIMYHBIN B3I Ha TEMY IPOCKTA, HNPHUMCHCHLI 3JICMCHTBLI TBOPUCCTBA.
[IpennpuHATHl HONBITKH O(GOPMUTH DPAOOTYy B COOTBETCTBUM C YCTAHOBJIEHHBIMU IIPAaBUJIAMH, MPHUAATh €M COOTBETCTBYIOILYIO CTPYKTYpY.
BBICTYHJIGHI/IG COOTBCTCTBYIOT Tpe6OBaHI/ISIM MMPOBCACHUA IMPE3CHTAllMKM, OHO HC BBIIUIO 3a paMKH PCriiaMCHTAa, HO aBTOp HC BJIAACCT KyJIBTypOfI
o01IeHus ¢ ayquTopuelt (yMEeHre OTBe4aTh Ha BOIPOCHI, JOKAa3bIBaTh TOUKY 3peHus). [IpoayKT He NOTHOCThIO COOTBETCTBYET TPEOOBAHUAM KauecTBa
OtmeTka «3» CTaBUTCS ecid 1eTb cHOpMyIHMpOBaHA HEYETKO JIMOO He copmynupoBaHa. IlpeacTaBieHHBIN IUIaH HE BEIET K JOCTHKCHHIO IENN
npoekTa. Tema nmpoekra packpeita (pparmMeHTapHO. bosblias yacTe NMpeaCTaBICHHON MH(POPMALUU HE OTHOCUTCS K TeMe paboThl. AHANINU3 3aMEHEH
KpaTKuM OIIMCAaHHUEM XOJAa M IOopsAJdKa pa60TI>I. ABTOp IMPOsABUII HE3HAYNTEIILHBIN HHTCPEC K TEMC IIPOCKTA, HO HE MNPOACMOHCTPHUPOBAJI
CaMOCTOSITEJILHOCTH B paboTe, He MCIOJIb30BaJl BO3MOKHOCTH TBOPYECKOTO MoaxoAa. B mucbMeHHON yacTu pabOThl OTCYTCTBYIOT YCTaHOBIJICHHBIE
MpaBWJIaMH TOPSAOK M YeTKash CTPYKTypa, IOMYIICHBI OIMMMOKH B Oo(opMIIeHWH. BBICTYIJICHWE HE COOTBETCTBYET TPEOOBAHUSAM IIPOBEIACHHUS
npe3eHTauy. [IpoeKkTHBI NMPOJYKT HE COOTBETCTBYET TpeOOBaHUSAM KayecTBa (ICTETHKA, yIO0OCTBO HCIIOJIb30BAaHMS, COOTBETCTBHE 3asBIECHHBIM
LEJISIM)

Onenka yMeHHMii peliaTh pacyeTHbIe 3aJa4u.
OtMmeTKa «5» CTaBUTCS €CIIU B JIOTHUECKOM PACCYKACHUHU M PEILICHUH HET OIIMOOK, 33/1a4a PeleHa palliOHAIbHBIM CIIOCOO0M;
OTtMmeTKa «4» CTaBUTCS €CITU B JIOTHYECKOM PACCYKJIEHUH U PEUICHUS HET CYIIECTBEHHBIX OIMOOK, HO 33/1a4a pelieHa HEPalMOHAIBHBIM CIIOCO00M,
WIN JONYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OIINOOK.
OrMeTka «3» CTaBUTCS €CIIM B JIOTHUECKOM PAaCCYKJI€HUU HET CYIIECTBEHHBIX OMIMOOK, HO JOMYIIEHa CYIIECTBEHHAs OIIMOKa B MaTeMaTHYeCKUX
pacuerax.
OTMeTKa «2» CTaBUTCS €CIIM UMEETCSl CYIIECTBEHHbIE OMIMOKU B JIOTHYECKOM PACCYKJIEHUH U B PEIICHUU.

Ounenka yMeHHM# peliaTh IKCIIepUMEHTAJIbHbIE 3a/1a4H.
ITpu ouieHKE 3TOTO YMEHHUS CIIEAYEeT YUUTHIBATh HAOIIOICHHS YUUTENs U NPEIbsBIIEMbIE yUalllUMCsl Pe3yJIbTaThl BHIOJHEHUS OTIBITOB.
OrMeTka «5» CTaBUTCS €CIU IUIaH PEIICHUs 33Jaud COCTaBJIEH MPaBUJIBHO, OCYIIECTBIIEH MOA00p XMMUYECKHUX PEAKTHBOB U O00OPYIOBaHUS, AaHO
MOJTHOE OOBSICHEHHE U CJIEJIaHbl BBIBOBI.
OtMeTKa «4» CTaBUTCS €CIIM IUIAH PEIIEHUs COCTaBIIEH MPAaBUIIBHO, OCYIIECTBIEH MOJ00p XMMHUYECKUX PEAKTUBOB U 000OpYIOBaHUS. AOMYIIEHO HE
0oJ1ee IBYX HECYIIECTBEHHBIX OUINOOK (B OOBSICHEHUH U BBIBOJIAX ).
OtmeTka «3» CTaBUTCA €CIU IUIaH PELISHHs COCTaBJIEH IMPaBHIBHO, OCYLIECTBIIEH MOAOOp XMMHMYECKHMX PEAKTHBOB M OOOPYIOBaHUS. JIOMYyIIEHA
CylLIeCTBeHHasi OlIMOKa B 0ObSICHEHUH U BBIBOJAX.
OTmeTKa «2» CTaBUTCS €CJIM JONMYLIeHbl ABe M Oojiee omMOKM (B IUIaHE pELICHHs, B MOJ0OpPE XUMHUECKUX, PEaKTUBOB U OOOpYIOBaHUS, B
OOBSICHEHUH U BBIBOJIAX).
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