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IIporpamma pa3paboTaHa Ha OCHOBe

[Tporpammer 061Ie00pa3oBaTeNbHBIX YUpeKaAeHUH. Xumust 8-11 kmaccel. [Tocobue mst
yuuTesei o0meo0pa3oBaTenbHbIX yupeskaenuil. bazossrit yposens. ['apa H.-H — M.: «IIpocBemenue»,2010




(mpuMepHast TporpaMMa/IIporpaMMsl, H3ATENLCTBO, TOJ] U3JaHNU)




IHosicuuTeIbHASA 3aNIMCKA
PaGouass mporpamma mo xumuu st 8-9 Kilacca cocTaBiieHa Ha OCHOBE (eaepaIbHOTO
TOCYJapCTBEHHOTO CTaHAapTa OCHOBHOTO 00mIero oOpa3oBaHUs, YTBEP)KICHHOTO IPHKA30M
Muno6puayku Poccum ot 17.12.2010 Ne 1897 « OO yTBepJAeHUU U BBEICHUU B JCHCTBHUE
denepanbHOTO  TOCYIapCTBEHHOTO  OOpa30BaTENBHOTO  CTaHAAapTa OCHOBHOTO  OOIIETro
obOpazoBanus» ( B pen.npukaza MunoOpHayku Poccum ot 29.12.2014 Ne 1644), npumepHO
IpOTpaMMbl OCHOBHOTO OOIIero 00pa30BaHUs 10 XUMHH U MPOTrpaMMBbl Kypca XuMuH uis §8-11
KJIacCOB 001eoOpa3oBaTenbHbIX yupexacHuii, asrop H.H. T'apa. (I'apa H.H. IIporpammsr
0011eo0pazoBaTenbHbIX yupexaenuil. Xumus.- M.: [Ipocsemienue, 2010 ) u B COOTBETCTBUU C
OOIT OO0 MBOY COII Ne 21 r. IlaxTsI
ean:
® JIOCTIDKEHUE IUIAHUPYEMBIX pe3yJbTaTOB pealu3allid OCHOBHOM 00pa3zoBaTenbHON
MporpaMMbl OCHOBHOTI'O 00111eT0 00pa30oBaHus 110 XUMHUHU

3agaun:
[ ] OCBOCHHUC B&)KHCﬁHIHX 3HaHI/II\/JI 06 OCHOBHBIX ITOHATHAX 3aKOHaX XWMUH, XHMI/I‘ICCKOﬁ
CUMBOJIMKE;

® OBJAJICHUEC YMCHHUSAMHU HAOIOAaTh XUMHYCCKHUE SIBJICHUS, IPOBOJUTH XHUMHUYCCKUN
OKCIIEPUMEHT, IPOU3BOJUTL PACUEThl HA OCHOBE XHMHUYECKHX (OpPMYJT BEHICCTB U
YpPaBHEHUN XMMHUUYECKUX PEAKIUK;

® pa3BHUTHE MMO3HABATEILHBIX UHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B Ipoliecce
MPOBEJCHUSI XUMHUYECKOTO dKCIEPUMEHTa, CAMOCTOSTEIBHOIO MPUOOpPETeHHs] 3HAHUN B
COOTBETCTBUU C BO3HUKAIOIIUMU KU3ZHECHHBIMU MTOTPEOHOCTSMH;

® BOCIIUTAaHUE OTHOIICHWS K XUMHUHU KaK K OJHOMY M3 (yHIaMEHTAIBHBIX KOMIIOHCHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00IIeYeTIOBEYECKON KYIbTYPHI;

® [pUMEHEHHE MOJYyYEHHBIX 3HAHUM U YMEHHH AJi1 0€30MacHOr0 UCIOIb30BaHUS BEILIECTB
U MaTepUalioB B OBITY, CEJIbCKOM XO0341CTBE U Ha MPOU3BOACTBE ,peIICHUE MPAKTUUECKUX
3a7]a4 B MTOBCEIHEBHOW JKU3HU, MPEIYNPEXKACHUS SIBICHUM, HAHOCAIIUX BpPE 310POBBIO
YeJI0BEKA U OKPYKAIOLLEH cpelie.

[Tporpamma mpemycMmarpuBaeT (GOpMHUpPOBAHUE Yy OOydarOIUXCs OOIIEy4eOHBIX YMEHHH H

HaBBIKOB, YHUBEPCAIBHBIX COCOOOB JEATEILHOCTH M KIIFOUYEBBIX KOMIIETEHIIMH, NCIOIb30BAHUS
JUIsL TIO3HAHMSI OKPY’KAIOLIEro MHUpa Pa3InyHbIX METOJOB( HaONIOAECHUS, W3MEpPEHUs, OIbITHI,
SKCIIEPUMEHT); MPOBEIECHNE NMPAKTUUECKUX U J1a00pAaTOPHBIX PabOT, HECIOKHBIX AKCHEPUMEHTOB
U ONMCAHME MX PEe3yNIbTAaTOB; MCIIOJIb30BAHUE ISl PELLIEHUS MMO3HABATEIbHBIX 3a/1ady Pa3IMYHBIX
UCTOYHUKOB HH(pOpMaLMK; COOJIIOJIGHHE HOPM M MpPaBUI MOBEAECHHUS B XUMHUYECKHUX
n1abopaTopusx, B OKpY)Karollel cpele, a Tak ke MpaBMJl 3JI0pOBOro obpasa >xu3Hu. Jloruka u
CTPYKTYpPHUPOBaHHE Kypca MO3BOJSIOT B MOJHONW Mepe HCHOJIb30BaTh B OOYYEHHUH JIOTHYECKHE
OTlepalliy MBIIIJICHUS: aHAJIU3 U CUHTE3, CPABHEHUE U aHAJIOTHIO, CUCTEMAaTU3aliIo 1 00001IeHue.
JlocTikeHHIo pe3yiabTaToB OOyueHHs] CHOCOOCTBYET IPHUMEHEHHE CHCTEMHO- JAEATelbHOrO
MOAXO0Aa, KOTOPBIM peanu3yeTcss uYepe3 HCIoJb30BaHUE dA(PPEKTUBHBIX IEIaroTHYeCKUX
TEXHOJIOTHI (JIMYHOCTHO-OPUEHTHUPOBAHHOE OOYy4YEeHME, TEeXHOJIOTHS pPa3BUBAIOLIEro OOydeHHs,
TEXHOJOrusl  Kputudyeckoro  MbinuieHus, WKT, mpoekTHble  TEXHOJOTHH,  y4eOHO-
UCCIIeIOBATENbCKas JEATENbHOCTh M TpobiemMHble ypoku). Ocoboe BHHUMaHUE YIEIseTCs
MO3HABATEJIbHON AaKTUBHOCTH OOYyYarolmIMXCs, UX MOTHUBHPOBAHHOCTH K CaMOCTOSTEIbHON
yuebHo#l pabore.

MecTo npeaMera B y4eGHOM IJIaHe:

B cootBercTBuu ¢ Yuebunim uianom MBOY COII Ne21 r.1llaxter Ha 2023-2024 yuebHblit TOA Ha
U3ydeHue npeameTa « XuMus» B 8 kiacce oTBoauTcst 684. (24. B Hegento/ 34 yueOHBIX Hellelb),B
9 xitacce orBogutcst 684. (24. B Henento/ 34 yueOHBIX HEIEIH).

Kanenmgapasim yueonbim rpagruxom MBOY COIII No21 r.I1laxTer Ha 2023-2024 y4eOHBIM ro u ¢

y4EeTOM pa3AHUYHBIX JHEH TeMaTHUYeCKOe IJIAaHUPOBAaHHUE COCTaBIICHO: 8a-65 vacos; 80, 8B - 66
yacoB, 9a - 654acos; 90,98 - 67 yacos.



YMK: Pymsuruc I'.E. Xumus 8 kimacc: yueOHHK 111 00111€00pa30oBaTeIbHBIX OpraHu3aiui
I'.E.Pym3utuc, ®@. I'. ®enpaman.-6-e uza.-M.:IIpocsemenue,2018

Pymsuruc I'.E. Xumus 9 knacc: yueObHuk 11 o6meo0OpasoBatenbHbIx opranuzanuii / I E.
Pymsutuc, @.I'. ®enpaman.- 6-¢ uza.-M.:IIpocsemenue,2019
®opmbl padoThI HA YPOKe:

- becena; - IPaKTUKYM;

- TUKTaHT; - CeMHHap;

- TUCHYT; - MyJIbTUMEUA-YPOK;

- IAaJIor; - JICKIIUS;

- 3a4eT; - KOHTpOJIbHAs paboTa;

- IpaKTU4ecKas paboTa; - MUChbMEHHAas MPOBEPKA;
- caMocCTosITeNbHas paboTa; - 3aIlIUTa IPOEKTOB;

JucrtanunonHbie GopMbI 00yUeHUS:

- U poBbIe 00pa3oBaTEIbHBIC IIATPOPMBI H CEPBHUCHI;
- OHJIaliH-00yUYeHUE;

- CEPBHUCHI BEAYIIUX FOCYIaPCTBEHHBIX OMOIHOTEK;
- MyJIbTUMEIUA-YPOK;

- KOHCYJIbTaIuS;

- JICKITHS;

- KOH(EPECHITHUS;

- CeMUHap;

- BeOMHap;

- IPAKTUIECKOE 3aHSATHEC;

- KOHTpOJIbHAsI paboTa;

- CAaMOCTOSITENIbHAS BHEAYIUTOPCKas paboTa;

- Hay4yHO- UCClIeIoBaTeNbcKas paboTa ( MPOeKT);

Texnuveckue cpeacTBa 00y4eHusi, HCNOJIb3yeMble B Y4eOHOM Ipouecce.
- IEPCOHAIBHBIA KOMIIBIOTOP € BBIXOJIOM B IHTEpHET;
- MyJbTEMUUHHBIN KOMIUIEKC ( TPOEKTOp U IKpaH);

[InanupyemMble IpeAMETHBIE PE3YIbTAThl OCBOEHUS XUMUU. OCHOBHBIE MOHATUSI XUMHUH
(YpoBeHb aTOMHO-MOJIEKYJISPHBIX MPECTABICHUH)
B OKPYXKarOIIeH TPUPOJTHON CpeIE;

* IOHUMATh CMBICI U HEOOXOJMMOCTh COOTIOACHUS MTPEANUCAHUH, TPeATiaraeMbIX
B MHCTPYKIUAX 10 XUMHUH.

BbinycKHUK Hay4YuTCH:

* OMMCHIBATh CBOMCTBA TBEP/IBIX, KHUIKUX, TA3000pa3HBIX BEIIECTB, BBIACIIS UX
CYILIECTBEHHbBIE MTPU3HAKU;

* XapaKTepHU30BaTh BEIIECTBA IO COCTaBY, CTPOSHUIO M CBOMCTBAM, YCTaHABINBATh
MPUYMHHO-CJIEACTBEHHBIE CBS3M MEK/y TaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

® paCKphIBaTb CMBICJI OCHOBHBIX XUMHUYCCKUX MOHATHH «aToM», «KMOJICKYJIa», «XUMHAYECKUIN
3JIEMEHT», «IPOCTOE BEIIECTBOY», «CI0KHOE BEIIECTBOY», «BAaJEHTHOCTBY», UCIOIb3Ysl 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHINNX BEIIECTB C MOMOIIBIO XUMUYECKUX (DOPMYII U CYITHOCTh
XUMHUYECCKUX peaKHI/Iﬁ C MIOMOIIIBPKO XUMHNYECCKUX ypaBHeHHﬁ;

* BBIUMCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, a TAKKE
MAaCCOBYIO JOJIIO XUMHUYCCKOI'0 3JIEMCHTA B COCAUMHCHUAX JII OUCHKU HUX HpaKTquCKOfI
3HAYUMOCTH;

* CpaBHUBATh 10 COCTAaBY OKCHU/bI, OCHOBAHMUsI, KUCIIOTHI, COJIH;



° KJ'IaCCI/I(bI/II_II/IpOBaTL OKCHIbI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIM I1I0 COCTAaBY;,

* ONKCHIBATh COCTAaB, CBOMCTBA U 3HaUCHHE (B MPUPOJIC U MPAKTUIECKON TSI TEITPHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KHUCIOPOJa U BOJOPO/IA;

* TaBaTh CPABHUTEIILHYIO XapaKTEPUCTHUKY XUMUYECKHUX JICMEHTOB U Ba)KHEHIIINX
COGI[I/IHCHI/Iﬁ €CTECTBCHHEBIX CEMENCTB IMCJIOYHBIX METAJIOB UT'aJIOI'CHOB,

* IPOBOJIUTH HECJIOKHBIC XUMHUYECKHE OTIBITHI M HAOIIOJICHHS 32 U3MEHCHUSIMU CBOHCTB
BEILIECTB B IPOLIECCE UX MPEBPAILCHUN; COOJIIOJATh MPaBUIIa TEXHUKH O€30MaCHOCTH MpPU
NPOBEICHUN HAOJIOJCHUH M OIBITOB MOJB30BATHCS JIAOOPATOPHBIM OOOPYIOBaHUEM U
XAMHYECKOU MOCYAOM;
pa3nnyaTh SKCICPUMEHTAIBHO KHCIIOTHI U MENOYH, ITOJIb3YsACh HHIUKATOPAMHU; OCO3HABATh

HEO0OXOIUMMOCTh COOMIOACHHS Mep 0€30MaCHOCTH IpU 0OpaIeHUH C KUCIIOTAMH U HIeJI0YaMHu.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH !

* TPaMOTHO OOpAIATHCS C BEIIECTBAMH B TIOBCETHEBHOM KU3HU

* 0OCO3HaBaTh HEOOXOAMMOCTb COOIIOZCHUS TTPaBUJII IKOJIOTHUECKH O€30MaCHOTO MOBEICHUS
HCITOJIb30BAaHHUIO JICKAPCTB, CPEACTB OBITOBON XMMHUU U JIP.;

®* UCII0JIb30BAaTh HpI/IO6peTéHHBIe KJIKOUYCBBIC KOMIICTCHTHOCTHU HpH BBITIOJTHCHU N
HCCJIEIOBATEILCKUX MPOCKTOB 110 U3YUEHHUIO CBOMCTB, CIIOCOOOB MOTYYEHHS U PACTIO3HABAHUS
BEILIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HCIOJNB3YySl CpPEICTBAa YCTHOM U
NUCHbMEHHOW KOMMYHHKAIIMM TPH paboTe ¢ TEKCTaMH YYeOHHMKA W JOMOJHUTEIHHON
JUTEPATypOid, CIPABOYHBIMH TAOIHUIIAMHU, IIPOSIBIATH TOTOBHOCTH K YBAKEHHIO HHOW TOUKHU
3peHHs PU 0OCYX IACHUU PE3yJbTATOB BBHITTOJIHEHHOW pabOTHI;

* O0BEKTHBHO OIICHMBATh MH(POPMAIIMIO O BEIIECTBAX M XMMHYECKHX IPOIIECCaX,
KPUTHYECKH OTHOCUTKCS K TICEBAOHAYYHOW HH(pOpMaIHK, HeTOOPOCOBECTHOM peKiiame,
Kacarolleics UCTIOIb30BaHUS PA3TUYHBIX BEIIECTB.

* IPaMOTHO O0paIIaThCs C BEIIECTBAMHU B ITOBCETHEBHON KU3HU

* 0CO3HaBaTh HEOOXOAMMOCTh COOJIIO/ICHHUS MTPABHIII HKOJIOTUYECKH OE€30MaCHOTO MOBECHUS
UCTIOJTb30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XHUMHH U JIP.;

* HCIIONIB30BAaTh MPHOOPETEHHBIE KIIOYEBBIE KOMIIETEHTHOCTH TIPU  BBINOJIHEHUU
UCCJICIOBATEILCKUAX TIPOCKTOB 110 U3YUEHUIO CBOMCTRB, CIIOCOO0B TIOTYyUSHUS M paCTIO3HABAHUS
BEIIIECTB;

* pa3BUBATh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3ys CpPEICTBA YCTHOM H
MUCbMEHHOW KOMMYHHKAIIUU TpH paboTe ¢ TeKCTaMu YueOHHKa W JOMOJTHUTEIHHOU
HHTepaTypOﬁ, CHpaBO‘IHLIMI/I Ta6J'II/IHaMI/I, HpOfIBJ’I?ITI) TOTOBHOCTHB K YBa)KeHI/II-O I/IHOﬁ TOYKHN
3peHus Ipu 00CYKIEHUH PE3yIbTaTOB BHIMOJIHEHHON paOOTHI;

® 06’BGKTI/IBHO OLCHHUBATH I/IH(l)OpMaHI/IIO O BCUIECCTBAX U XUMHUUYCCKUX HpOIICCCZlX,
KPUTHYECKH OTHOCUTHCS K TICEBAOHAYYHOU MH(pOpMaLnu, HeT0OPOCOBECTHOM peKiiame,
KacaroIIeHCs CIIOIh30BaHUS PA3INIHBIX BEIIECCTB.

[Teproanyecknii 3aKOH ¥ TEPUOAUYECKAST CUCTEMA XMUMHUUYECKUX dIIEeMEHTOB /.
N. MenaeneeBa. CTpoeHHe BelecTBa

BbInyCcKHUK Hay4YuTCH:

® KJ'IaCCI/ICbI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI HA MCTAJIJIbl, HEMCTAJIJIbI, 3JICMCHTBI, OKCUJIbI
U THAPOKCUIBI KOTOPHIX aM(OTEPHBI, U MHEPTHBIE AIEMEHTHI (Ta3bl) Il OCO3HAHMS BaXKHOCTH
YHOOPSAJOYEHHOCTH HaYYHBIX 3HAHUM;

* pacKpbIBaTh CMBICI MepuoanYecKOro 3akoHa J[. I.MeHnneneesa;

ONMMCHIBATH M XapaKTepHu3oBaTh TaOMUUYHYIO (GOpMYy MEPUOANYECKONH CHCTEMBI
XUMHYECKHX DJICMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SJIEP W paclpeesieHue Yucia 3JIeKTPOHOB TI0
BHCKTpOHHLIM CJIOSAM aTOMOB XUMHWUYCCKHUX 3JICMCHTOB MaJIbIX HepI/IOIIOB HepHOI[H‘IeCKOﬁ
CHCTEMBI, a TaK)Ke KaJIUsI U KaJIbIHI;

* pa3iiMyaTh BHUABl XMMHYECKOM CBSA3H: HOHHYIO, KOBAICHTHYIO IOJIAPHYIO,
KOBQJICHTHYIO HETIOJSIPHYIO U METAJUTHYECKYIO;



* 1300pakaTh IEKTPOHHO-UOHHBIE (POPMYITBI BEIIECTB, 00OPAa30BAaHHBIX XUMUYECKUMHU
CBA35IMHM Pa3HOIO BUJA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJUINYECKUX PEIIETOK:
VOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX ,METAJUIMYECKUX;

* XapaKTepU30BaTh XMMHUUYECKUE 3JIEMEHTBI U UX COEIMHEHUS HA OCHOBE IOJIOXKEHUS
3JIEMEHTOB B MEPHOMUECKON CUCTEME U OCOOEHHOCTEH CTPOCHMSI UX aTOMOB;

* OIMCHIBATH OCHOBHBIE 3Talbl OTKPBITUA . 1. MenneneeBbIM IEpUOIUYECKOro 3aKOHa U
NEPUOJIUYECKON CHCTEMBl XMMUYECKHUX 3JIEMEHTOB, JKU3Hb U MHOIOOOpPa3HyIH0 Hay4HYIO
JIEATEIIbHOCTh YYEHOTO;

XapaKTepu30BaTh HAy4YHOE M MHPOBO33PEHUYECKOE 3HAYCHHE IEPUOJUYECKOrO 3aKOHa
IIEPUOIUYECKON CUCTEMBI XUMHUYECKUX 311eMeHTOB 1. 1. Menneneesa;

* OCO3HaBaThb HayyHbIE OTKPBITUS KaK pe3yiabTaT AJIUTEIbHBIX HaOIIOAEHUH, OIBITOB,
Hay4HOH IIOJIEMHMKH, IIPEOJOJICHUS] TPYAHOCTEH UCOMHEHHUN.

BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYUTHCH
* OCO3HABAaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JIJI IPAKTUYECKOM JEATENbHOCTH YEJIOBEKA;

* ONMCHIBATh NU3YUYEHHbIE OOBEKThI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOI0aHAIIN3A;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOJUUECKON CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJIs1 OOBSACHEHMSI U IIPEABHUICHHSI CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BuUBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIyOJeHHsI 3HaHUK 00
VCTOPUU CTAHOBJICHHUS XUMUYECKON HAyKH, €€ OCHOBHBIX IIOHATUH, IEPUOJANYECKOr0 3aKOHA KaK
OJIHOTO W3 BAXKHEWIIMX 3aKOHOB IPHUPOJABI, & TAKKE O COBPEMEHHBIX IOCTHKCHHUAX HAyKU U
TEXHUKHU.

MHoroo0pa3ue XuMH4YECKIX peaKuil

BbInyCKHHUK HAYYUTCS:

* 00BACHATH CyTh XUMUYECKHX MPOLIECCOB U UX MPHUHLIUITUAIBLHOE OTIANYNE OT (PU3HMUECKUX;

* Ha3bIBaTh MIPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHIA;

* yCTAHABJIMBATh MPUHAMICIKHOCTh XMMUYECKON PEaKLUU K ONpPEACIEHHOMY THILY
110 OJTHOMY U3 KIIaCCU()MKAIMOHHBIX TPU3HAKOB!

1) 1o yKCITy U COCTaBY UCXOAHBIX BEIIECTB U MPOIYKTOB PEaKInH (PEakluK COSTMHEHNUS,
pa3liokKEeHUs1, 3aMEIIEHUSI U OOMEHA);

2) 10 BBIICNICHUIO WX MOTJIONICHHIO TETUIOTHI (PEAKIIMU dK30TEPMUICCKHIE 1
SHJOTEPMUYECKUE);

3) 10 U3MEHEHUIO CTEIICHEH OKUCICHUS] XUMHUECKUX 3JIEMEHTOB (PEaKIMU OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE);

4) mo obpaTuMOoCTH mpoliecca (peakiul 00paTuMbIe 1 HEOOPATHMBIE);

* Ha3bIBaTh (DaKTOPHI, BIMAIONINE HA CKOPOCTh XUMHUECKIX PEAKIINN;

* Ha3bIBaTh (DAaKTOPHI, BIUSIOLINE HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHS,

* COCTaBJIATh YPABHEHUS DJIEKTPOJIUTHYECKONU TUCCOLIMALIMNA KUCIIOT, IIEJI0YEH, COEH;
MOJIHBIE U COKpAIIEHHBIE HOHHBIE YPAaBHEHUS peakiiii o0OMeHa; ypaBHEHHs OKUCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX PEaKITHiA;

* IPOTHO3UPOBATH NMPOJAYKTHl XUMUYECKUX peakuil mo GpopMmynam/Ha3BaHUSIM UCXOIHBIX
BEIIIECTB; OMPEIEIIATh HCXOJHBIE BeNlecTBa M0 (hopMyiiaM/Ha3BaHUSAM TPOTYKTOB PEAKIINH;

* COCTABJSITh ~ YPaBHEHUS  PEaKIMi,  COOTBETCTBYIOIIUX  IOCJIEJOBAaTEILHOCTH
(«1IerrouKey) mpeBpalieHuil HEOPraHNIECKUX BEIECTB PA3IMIHBIX KIIACCOB;

BBISABJIATH B IMTPOLECCE DKCIIEPUMEHTA ITPU3HAKH, CBUJACTCIIBCTBYIOIIHUE O ITPOTCKA-

HUU XUMHUYECKOM peaKkuy;

* IPUTOTOBJISATH PACTBOPBI C ONMPEIEIEHHON MacCOBOU J10JIEW paCTBOPEHHOTO BEIIECTBA;

¢ OIIPCACIIATH XapaKTCP CPCAbl BOAHBIX paCTBOPOB KUCJIOT U H.[CJIO‘IGFI 110 U'BMCHCHUIO
OKpacKu MHJIUKAaTOPOB

* IPOBOJUTH KAYECTBEHHBIE pEAKLUUH, MOATBEPXKIAIOIIUE HAIUYUE B BOJHBIX
pacTBOpax BELIECTB OTJEIIbHBIX KATHOHOB M AaHUOHOB.



BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUTHCS:

* COCTaBJIATh MOJICKYJISIPHBIC U TTOJIHBIC MOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJIUTH MIPUMEPHI PEAKIIMMA, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3AUMOCBSI3H MEXKY
OCHOBHBIMH KJIACCAMH HEOPTaHMYECKUX BEIIECTB;

* POTHO3UPOBATH PE3YIBTATHI BO3ACUCTBHS Pa3IMYHbIX (DAKTOPOB HA U3MEHEHUE CKOPOCTHU
XUMHYECKON PeaKInu;

* MPOTHO3UPOBATH PE3YIBTATHI BO3ACHCTBHS Pa3IMYHBIX (DAKTOPOB HA CMEIIICHUE
XUMHYECKOTO PaBHOBECHSI.

BrinycKkHUK HAy4YUTCH:

* ONpENEIIATh NPUHAJICAKHOCTh HEOPraHUUYECKUX BEUIECTB K OJHOMY U3 U3YYEHHBIX
KJIACCOB/TPYIIT: METAJLIBl U HEMETAJUIBI, OKCHUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB [0 UX HA3BAHUSM;

* OIPECIISITh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS SJIEMEHTOB B BEII[ECTBAX;

* COCTaBJIATH (POPMYIbIl HEOPTaHUYECKUX COCTUHEHHMH MO BaJIEHTHOCTSM U CTEMEHSIM
OKHUCJICHUS JIEMEHTOB, a TaKKe 3apsiiaM HOHOB, YKa3aHHBIM B TA0JIMIIE pACTBOPUMOCTH KUCIIOT,
OCHOBAHUU M CONEH;

* OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHHS (PU3NICCKUX U XUMUYECKUX CBOKMCTB IIPOCTHIX
BEIIECTB (METAIJIOB M HEMETA/UIOB) M WX BBICIIMX OKCHJIOB, OOpPa30BaHHBIX AJIEMEHTaAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYIII OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XHWMHUYECKHE CBOWCTBA, XapaKTEpHbIE I KaXKIOro Hu3
KJIACCOB HEOPTraHMYECKUX BEUIECTB: KUCIOT, OCHOBAHUI ,COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKIIMI, TOATBEPKAAOIMINX XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUW U COJIEH;

* OIPEAEINATh BEUIECTBO-OKUCIHUTEIb U BEIIECTBO-BOCCTAHOBUTED B OKUCIUTENBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

* COCTaBJIATH OKUCIUTENHFHO-BOCCTAHOBUTENBHBIN OanaHC (11 M3YYEHHBIX PEaKIIUuii)Io

MPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* MPOBOJIUTH JIAOOPATOPHBIE OMBITHI, MOATBEPKIAAIOIINE XMMHUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* MPOBOJIUTH JIAOOPATOPHBIE OIBITHI TIO MOJYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCTIOPO/Ia, YIVIEKHUCIIOrO ra3a, aMMHaKa; COCTaBIIATh YPABHEHUSI COOTBETCTBYIOIINX
peaKuuii.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCH:

* IPOTHO3UPOBATh XUMHUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHS;

* POTHO3UPOBATH  CIIOCOOHOCTH  BEIIECTBA MPOSBISATH  OKUCIUTEIbHBIC WM
BOCCTAHOBUTEIHHBIE CBOMCTBA C YIETOM CTETICHEH OKUCIICHUS DJIEMEHTOB, BXOSIINX B €T0
COCTaB;

* BBISIBJISITH CYIIECTBOBAHNE T€HETUUECKON B3aUMOCBSI3U MEXKTY BEIIECTBAMHU B PAJTY:
MPOCTOE BELIECTBO — OKCHJ] — TMAPOKCU —COJIb;

* XapaKTepu30BaTh 0COObIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHON M a30THOM KUCIIOT;

* IPUBOAUTH MIPUMEPHI YPABHEHUN PEAKITUii, TIEKAITUX B OCHOBE MPOMBIIIJIEHHBIX CIIOCOO0B
MOJIYYCHHS] aMMHUaKa, CepHON KUCIIOTHI, YyT'yHA U CTaJIH;

* OMUCBHIBATh (PU3UYECKHME M XUMHUYECKHE TMPOIECCHI, SBISIOMIUECS YacThiO
KpYroBOpOTa BEIIECTB B IPUPO/IE;

OpPraHnu30BbBIBATH, NPOBOAUTE YUCHHUYCCKUC IMPOCKTHI IO HCCICIOBAHUTIO CBOICTB BCIICCTB,

HMCIOIIUX BA’KHOC MPAKTHYCCKOC 3HAUYCHUC IMMPCATIOKCHHBIM CXEMaM peaKqu/i;

* IIPpOBOANTH na6opaT0prle OIIBITHI, TOATBEPKAAOINE XUMUYCCKUE CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPraHNMYCCKUX BCUICCTB;



* IPOBOUTH JJAOOPATOPHBIE OMBITHI IO MOTYUYESHUIO M COOMPAHHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOIa, KMUCIIOPO/a, YTIACKUCIIOTO Ta3a, aMMHAaKa; COCTABIISATh YPAaBHEHUSI COOTBETCTBYIOIUX
peakuuii

* BbINyCKHHK IOJIYYHT BO3MOKHOCTh HAYYHMTbCS:

* IPOTHO3UPOBATh XMMUYECKHE CBOMCTBA BEHIECTB HA OCHOBE UX COCTaBa M CTPOCHUS,

* POTHO3UPOBATh  CIIOCOOHOCTh  BEIIECTBA MPOSBIATH  OKUCIHTEIbHBIC WM
BOCCTAHOBUTEJIbHbBIE CBOMCTBA C YYETOM CTENCHEH OKUCICHUS 3JIEMEHTOB, BXOSIINX B €r0
COCTaB;

* BBISIBJISTH CYIIECTBOBAHUE N'E€HETUYECKON B3aUMOCBS3U MEXY BEIIECTBAMHU B PALY:
IIPOCTOE BEUIECTBO — OKCHUJ — FMAPOKCUJ —COJIb;

* XapaKTepU30BaTh OCOOBIE CBOMCTBAa KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOW KHCIIOT;

* IPUBOJUTH IPUMEPHI YPABHEHUN PeaKLnil, JIEKAIUX B OCHOBE IPOMBIIUIEHHBIX CIIOCOO0B
IIOJIy4ECHHUSI aMMHUaKa, CEPHON KUCIIOTBI, YyI'yHA U CTaJIU;

* OnMChIBaTh  (PU3MYECKHME UM  XUMHUYECKHE IIPOLECCHl, SBISAIOIIMECS  YaCThIO
KpyTOBOPOTa BEIIECTB B IIPUPOJIE;

* OPraHU30BbIBaTh, IPOBOJUTh YUYCHUUECKHUE IIPOEKTHI 10 UCCIIEIOBAaHUIO CBOMCTB BEILECTB,
UMEIOUIMX  BAXXHOE  IMPAKTUYECKOE  3HAYEHHME.  XapaKTepu30BaTh  OcoOble  CBOICTBa
KOHLEHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;

* IPUBOJAUTH IIPUMEPHI YPAaBHEHUN PEAKIUil, JIEKAIUX B OCHOBE ITPOMBIIIJIEHHBIX CIIOCOO0B
IIOJIyYEHUSI aMMHaKa, CEpHOM KHUCIIOTHI, UyT'yHa U CTaJlH;

* ONHCHIBaTh (U3MYECKHE W XUMHUYECKHE IPOIECCHl, SBISIOMIMECS  YacThIO
KpyroBOpOTa BELIECTB B IIPUPO/IE;

* OPraHU30BbIBATh, IPOBOJUTH YUEHHUECKHUE IPOEKTHI 110 UCCIIETOBAHUIO CBOMCTB BELIECTB,
MMEIOLINX BaKHOE ITPAKTUYECKOE 3HAYCHHUE.

Conepxanue y4e0HOro npeaMera XuMHUHU
8 kaace

Tema 1. llepponavannbubie xumuveckue nousitust (20 1)

IIpenmer xumuu. XuMHs KaKk 4acThb €CTECTBO3HaHMS. BemectBa m ux cBoiicTBa. YUucThie
BeriecTBa U cMecu. CriocoObl OUHMCTKH BEIIECTB: OTCTauBaHue, GUILTPOBAHKE, BhIMIApUBAHNE,
KPUCTAJUTH3AIUS, TUCTUIUIALNS, XpoMaTtorpadusi. Duznyeckre 1 XUMUYECKUE SBICHHUS.
Xumudeckue peakiuu. [Ipu3Haku XUMAYECKUX PEaKIUid U yCIOBUS BOSHUKHOBEHUS U TEUCHUS
XAMHYECKUX peakuuii. ATOMBI U MOJIEKYJbl. BemecTBa MONEKYISPHOIO M HEMOJIEKYJISIPHOTO
ctpoeHus. KauecTBeHHBI M KOJMYECTBEHHBIN cocTaB BemiecTBa. [IpocTele U ClOXKHBIE
BEIECTBA. XUMUUYECKUM ANEMEHT. SI3bIK XUMHUHU. 3HAKU XUMHUYECKUX DJIEMEHTOB, XUMUUYECKHE
dbopMynbl. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. ATOMHAas elIWHUIA Macchl. OTHOCHUTENbHAS
aTOMHas ¥ MOJIEKyJIsipHas Macchl. KonnuecTBo BemecTsa, Moiib. MossipHas macca. BaneHTHOCTB
XUMHYECKHX 3JIeMeHTOB. Onpe/iesieHrne BaleHTHOCTH AJIEMEHTOB 10 opMysiaM UX COSAHMHEHUH.
CocraBieHre XUMHUYECKUX (OPMYNT MO BaJ€HTHOCTU. ATOMHO-MOJIEKYISIPHOE Y4YeHHE. 3aKOH
COXPaHEHUS MACChI BEIIECTB. XUMHUECKHE ypaBHeHUs. Krnaccudukanus XUMHUECKUX PEaKIIHid
M0 YKCIy U COCTaBY MCXOJHBIX W TIOJYYCHHBIX BemiecTB. JlemoncTparuu. CrocoObl OYHUCTKH
BEIIECTB: KPUCTAIM3AUS, JUCTUIUSIINS, XpoMmartorpadus. OnbITh, MOATBEPKIAIOIINE 3aKOH
COXpaHEHHUS MAacChl BEIIECTB. XUMUUYECKHE COSTUHEHUS KOJIMYECTBOM BEIIeCTBa 1 MOJIb.

Mopnens MoOISIpHOTO 00beMa Ta3oB. Peakiuu, WUTFOCTPUPYIONIME OCHOBHBIE TPU3HAKH
XapaKTEePHBIX PEAKIUN.

Jlaboparopubie ONBITEL. PaccMOTpeHHe BEIIeCTB C Pa3iHYHBIMH (PU3NYECKUMHU CBOMCTBAMU.
Paznenenue cmecu. [lpumeps! puznueckux siBineHuid. [lpuMepsl XUMHUECKUX SIBJICHUM.
O3zHakoMJieHHE ¢ O0pa3lamMH MPOCTBIX M CJIOXHBIX BEIIECTB, MUHEPAIOB M TOPHBIX MOPOJ
METaJUIOB M HeMeTa/uioB. PasznoxkeHue ocHoBHOTO kapOoHaTta Memnu (ll). Peakmus 3amernenus
MEH KEJIE30M.

[Ipaktnueckue pabotel. [IpaBmia TexHUKM O€30MaCHOCTH TMpPU padOTe B XUMHYECKOM
kabunere. O3HakomyleHHME C JlabopaTopHBIM o0OpymoBaHueM. OuucTKa 3arps3HEHHOU
MOBApeHHOW cosn. PacueTHble 3agaun. BeluncieHHe OTHOCUTEIBLHOMW MOJEKYJISIPHOU MacChl



BenlecTBa 1o Qgopmyse. Boluncienne MaccoBOi J0M 3JI€MEHTAa B XMUMHUYECKOM COEIMHEHUH.
YcraHoBneHue npocTeiiiei popMyIbl BEIMECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB. BeruncneHus
[0 XMMHYECKUM YpPAaBHEHUSM MACChl WM KOJMYECTBA BELIECTBA I10 W3BECTHOM Macce WIH
KOJIMYECTBY OJIHOTO M3 BCTYMAIOIINX WM NOJYYalOUIMXCs B pEaKMU BEIIECTB

Tema 2. Kuciopoa. I'openue(54)

Kucnopon. Haxoxnenue B mpupone. dusndeckue M xumudeckue cpoiicrBa. llomydenue,
npumeHenue. Kpyrosopor kucnopozna B npupone. ['openne. Oxcuasl. Bo3ayx u ero cocras.
Mennennoe okucienue. TermnoBoit 3ddexr xumuuecknx peakuuii. TommmBo u crocoObl ero
ckuranus. 3ammura atMochepHOro Bo3ayxa oT 3arpsizHeHuil. [lemoncrpauuu. [lonyuenue u
coOMpaHue KHCIOPOa METOJIOM BBITECHEHHUS BO3AyXa U BoJbl. Koutekuuu HeTH, KAMEHHOTO
YIS ¥ IPOJIYKTOB UX MEpepaboTKU.

Jlaboparopubie onbiThl. O3HAKOMIICHHE C 00pa3IiaMyi OKCHIOB.

[IpakTnueckas padota. [lomydenue u cBoiicTBa Kuciaopozaa. Pacuernsie 3amauun. PacyeTs 1o
TEPMOXUMHUYECKUM YPaBHEHUSIM.

Tema 3. Bogopoxa (3 u)

Bonmopon. Haxoxnenne B npupone. Pusznueckue M XUMHUYECKHE cBoucTBa. Bomopox -
BoccTaHoBuUTENb. [lonyuenne, npumenenue. Jemoncrpauuu. Ilonyuenue Bogopoaa B anmapare
Kunmna, npoBepka Boopoia Ha YUCTOTY, TOPEHHE BOJOPOJA, COOMpaHHE BOJOPOAAa METOAOM
BBITECHEHUS BO3/1yXa U BOJIBI.
JlaGopaTopubie omnbiThl. [lomyueHue BomoOpoja M M3Y4YEHHE €ro CBOMCTB. B3ammopeiicTBue
Bojopoa ¢ okcuaom meau (I1).

Tema 4. PactBopbl. Bona (7 4u) Boxa - pactBoputens. PacTBOpuMOCTH BElIECTB B BOJIE.
Onpeznenenne MaccoBOM JOJMM pacTBOPEHHOro BewiecTBa. Bonxa. Metonsl omnpeneneHus
COCTaBa BOJBI - aHAIN3 U CUHTE3. DU3NUECKUE U XUMHYECKHE CBOMCTBA BOABL. Boma B mpupoe
u criocoObl ee ouncTku. KpyroBopot Bojbl B pupoe. JlemoncTpanyu. AHanu3 BOJIbI.
[IpakTuueckast padota. IIpurotoBineHue pacTBOpoB CoJiel C ONpEeAeIEHHON MaccoBOM J10Jei
pacTBOPEHHOI0 BellecTBa. PacueTHble 3amaun. HaxokaeHne MaccoBOW JOJIM PACTBOPEHHOIO
BEIIECTBA B pACTBOpe. BbIUMCIEHME MacChl pPACTBOPEHHOTO BEIIECTBA M BOABI UL
NPUTOTOBIICHUS ~ pacTBOpa  OINpeNesIeHHOW  KOHIeHTpauuu. JlabopaTopHble — ONBITHI
PaccMoTpenue BemiecTB ¢ pa3iMyHBIMU (PU3MYECKMMM CBoOWcTBaMu. Pa3neneHue cmecu.
[Tpumeps! puznueckux sBieHui. [IpuMepsl XUMUUECKUX SBICHUH.

O3HakoMJieHHE ¢ O0pa3laMM MPOCTBIX M CJIOXHBIX BEIIECTB, MUHEPAJIOB M TOPHBIX MOPOL
METaJUIOB ¥ HeMmeTasioB. PasnoxkeHne ocHoBHOro kap6onata menau (). Peakuus 3amenienus
MEH KEIE30M.

[Tpaktnyeckue paborel. [IpaBmiia TeXHUKM O€30MACHOCTH MNpU paboTe B XMMHUYECKOM
kabuHere. O3HakomyleHHME C JlabopaTopHBIM o0OpyaoBaHueM. OuucTka 3arps3HEHHOM
MIOBAapeHHOU conu. PacyeTHble 3amadn. BelumcieHne OTHOCHTENBHOM MOJIEKYJSIPHOM MAaccChl
BemecTBa 1o (opmysne. Boruncienue MaccoBOil TOJM 3JI€eMEHTa B XUMHYECKOM COEJMHEHUHU.
VYcranoBnenue mpocteiinei GopMyITbl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB. Brraucienus
[0 XMMHUYECKMM YPAaBHEHMSIM MacChl WJINM KOJIMYECTBA BEIIECTBA IO M3BECTHOM Macce WU
KOJIMYECTBY OJIHOTO M3 BCTYMAIOIIKX WM MOJYyYaIOUIUXCS B PEAKI[UU BEIIECTB

Tema 5. KosimuecTBeHHbIE OTHOIIEHUSI B XUMHH (5 )
KonmuectBo BemectBa. Monb. MonsipHas Macca. 3akoH ABoraapo. MosipHbIil 00beM ra3oB.
OTHOCHTENBHAS INIOTHOCTE ra3oB. O0bEeMHBIE OTHOIIEHHS ra30B IpHU XUMHUYCCKUX PCAKIHAX.
Pacuernrie 3agaun. OObeMHBIE OTHOILIEHHS T'a30B MPU XUMUYECKUX pEaKIUSIX. BbraucieHus
M0 XUMHYECKUM YPaBHEHHSIM MacCChl, 00beMa M KOJWYECTBA BEIIECTBA OJHOTO M3 MPOTYKTOB
peaKiuu Mo Macce UCXOJHOTO BEIIecTBa, 00bEMYy MU KOJIHUYECTBY BEIECTBA, COJIEPKAIIETO
ONPEACIICHHYIO JOJII0 TPUMECEI.

Tema 6. BaxkHelinme Kacchl HeOpraunyeckux coequHeHuii (10 u)
Oxcunpl. Knaccudukanus. OcHOBHBIE U KUCIOTHBIE OKCcuabl. HomeHnkaTypa. @usnueckue u
xumuueckue cBoiictBa. [lomyuenue. [Ipumenenne. OcnoBanus. Kiaccudukanms.



Homenknarypa. ®usndeckue u xumuueckue cBoiictBa. [lomyuenue. [Ipumenenue. Kuciaortsl.
Knaccudukanus. Homenkiatypa. @usnueckue 1 XUMUYECKHE CBOMCTBA. BRITECHUTENBHBIN psint
metauioB H. H. bekeroBa. Peakums neittpanuzanuu. [Ipumenenne. Conu. Knaccudukarus.
Homenxknarypa. @usnueckue u xumuyeckue cBoicta. CriocoObl MOIY4EHUsI COJIEH.
['eneTnueckas CBsI3b M€Ky OCHOBHBIMU KJIACCaMU HEOPraHUYECKUX COCAMHEHUH.
JemoncTpanuu. 3HaKOMCTBO ¢ 00pa3iiaMu OKCUAOB, KUCIOT, OCHOBaHUM U COJIEH.
HeliTpanu3zanus menoun KUCIOTOW B IPUCYTCTBUU UHIUKATOPA.

Jlaboparopupie onbIThl. JleiicTBHE KUCIOT Ha MHAUKATOPHI. OTHOIIEHWE KUCIOT K METaJlIaM.
B3aumopeiicTBue KUCIOT ¢ OKcHJIaMu MeTauioB. CBOMCTBAa pacTBOPUMBIX U HEPACTBOPUMBIX
OCHOBaHMH. BzaumopeicTBHe IMIeno4el ¢ KucioTamMu. B3anmopaeilcTBHE HEpacTBOPUMBIX
OCHOBaHui ¢ kucinoramu. Paznoxenue runpoxkcuna meau (1) npu narpesanun

[TpakTudeckas pabora. Pemenne 3xcriepuMeHTaNbHBIX 3a/1a4 10 TeMe «BaskHeHl e Kiraccol
HEOPTraHUYECKUX COCTUHEHUI.

Tema 7. Ileprnoanveckuii 3aKOH M MepUOANYECKAasi CHCTeMa XUMUYecKuX jaemenToB /1. U.
MenpeneeBa. Ctpoenue aroma (74)

[TepBble MOMBITKN KIaCCH(UKAINN XMMUYECKHX 3JeMEeHTOB. [I0HATHE O TpymIax CXOIHBIX JIEMEHTOB.
[Mepuoanueckwuii 3axon . . Menneneesa. [lepuonndeckas Tabnuia XUMUYECKUX IEMEHTOB. [ pymsl
u nepuonsl. KopoTkuili v AMHHBIA BapHaHTHl MEPUOAWYECKON TaOIHIBl. 3HAUYCHUE TEPUOJUIESCKOTO
3akoHa. Xu3ub u gesrenbHocTh [ WM. MengeneeBa. Ctpoenue atoma. CocTaB aTOMHBIX SIIEP.
Onektponbl. M3oTombl. CTpoeHHE JJIEKTPOHHBIX O0OJIOYEK aTOMOB TMepBbIX 20 3JIEMEHTOB
nepuoanueckoii cucremsl J|. Y. MenaeneeBa. JlabopatopHbie ombiThl. B3anmozeiicTBue ruppokcuaa
[IMHKA C PACTBOPAMH KHCIJIOT H IIEIOYCH.

Tema 8. Ctpoenue BemecTB. Xummnueckasi cBsi3b (11 u)

DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX AJIeMEHTOB. OCHOBHBIE BHUIbI XHMHUYECKOW CBSI3H:
KOBAJICHTHAsl HENOJISIPHAsA, KOBAJIEHTHAs IOJSApHAs, UOHHAsA. BaJIEeHTHOCTh 3JIEMEHTOB B CBETE
anexkTpoHHOM Teopun. CreneHp okucieHus. l[IpaBuna ompeneneHus CTENEHW OKHUCICHUS
snemMeHToB. Kpucraminueckue pemeTku: MOHHas, aTOMHasi 1 MoJieKysipHast. Kpucramnnueckue
U aMOp(HBIE BEIIECTBA. 3aBUCUMOCThH CBOMCTB BEIIECTB OT THUIIOB KPUCTAJUTMYECKUX PEIIETOK.
HemoncTpaunu. O3HaKOMJIEHHE C MOJAEISMH KPUCTANIMYECKUX PEIIETOK KOBAJEHTHBIX U
MOHHBIX coefauHeHni. ComocTaBieHne (QU3UKO-XMMHUYECKUX CBOMCTB COEOUHEHHM C
KOBaJCHTHBIMU M HOHHBIMU CBs13siMU. JIabopatopHbie onbIThl. COCTaBlIeHNE MOJIENeH MOJIEKYT U
KPHCTAJJIOB BEUIECTB C PA3JIMYHBIM BHUJIOM XUMHYECKUX CBSI3EH.



Conep:kanue TemM yueOHOro Kypca 9 kiace
Tema 1. Knaccupukanusi XuMuueckux peakuui ( 6uaca)
Knaccugpukanus XuUMHYECKMX peakUMid MO pa3iMyHbIM IPU3HAKAM: YHUCIYy M COCTAaBy HCXOJIHBIX U
IIOJIYYEHHBIX BELLECTB; U3MEHEHHUIO CTEIIEHEH OKUCIIEHHS aTOMOB XMMHYECKHMX 3JIEMEHTOB; IOTJIOIICHUIO
WM BBIJICJIEHUIO SHEPTHUH.
CyIIHOCTb OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIX peakuuii.Okucnurens. BocctaHoBUTENb.
TennoBoit a¢dext xumuueckux peakuuil. [lonsarue 06 3k30- U FHIOTEPMUUECKUX peakusax. CKOpoCTh
XMUMUYECKHUX PEaKUH U €€ 3aBUCUMOCTh OT YCIIOBHUH ITpOTeKaHHsl. XMMUYECKOE paBHOBECHE
Tema 2. XumMHYecKHe peakiii B BOAHBIX pacTBopax (9 yacos)
CyurHocTh mporecca 3JIEKTPOIUTHYECKON auccounanuu. Jluccomumanust KUCIOT, WIEJNIoYer u  coseil.
Huccounanus Kuciot, menodeid u cosneid. Crnabble M CUibHbIE 31E€KTPOIUTh. CTENeHb IUCCOLMALUU.
Peakuuu nonnoro oomena. ['unponus coneit. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIHH
JemoHcTpauus: McnpiTanue BemecTB U UX PacTBOPOB HA MX JIEKTPUUYECKYIO MPOBOAMMOCTb. DIIEKTPOIIN3
xsopuna meau (I1). Dnexkrponus ciadoro snexrponura. OnpeneneHue peakiuy Cpeibl B pacTBOpaxX pa3HbIX
COJIEH.
JlaGopaTopHBIE OTBITHI:

Peakuun oOMeHa MEXy pacTBOpamMu
asieKTposinToB. KauecTBeHHast peakiysi Ha XJIOpUA-
UOH

Tema3. I'asiorensl ( SuacoB )

[Tonoxxenue HemeraiwioB B mepuoaunyeckoil cucteme J[.M. MenneneeBa, o0miue CBOWCTBA U CTPOCHHE
aToMOB. ['ajoreHsl: gu3nueckne M XHUMHYECKHe cBoicTBa. Xiop. CBOHCTBA W TPHMEHEHHE XJIOpA.
CoenuHeHus rajJoreHoB. XJI0poBoAOPOd. XJIOPOBOJAOPOJHAS KHUCIOTa U €€ COJIU.

Tema 4. Kucsopon u cepa (7 yacosB )

[Tonoxxenue kucnoponaa u cepsl B [lepuoanueckoit Tabnuie XMMHUUECKUX DJIEMEHTOB, CTPOCHHUE UX aTOMOB.
CtpoeHue IpoCThIX BELIECTB. AJIOTpomus. AJIJIOTPONHBIE BUIOM3MEHEHHUs Kucinopoja u cepbl. Cepa.
Odu3nyecKkue CBOWCTBA M XHUMHUYeckue cBoiicTBa cepbl. [Ipumenenue cepol. CepoBomopos. Cynbhumisl.
Oxkcua cepol (1V). Cepuucras xuciora. Oxcupg cepol (VI). Cepnas xucnmora u e€ comu. TexHomorus
IIPOU3BOJICTBA CEPHOUKHCIIOTHI.

JlabGopaTopHbIE ONBITHI:

OznakomieHne ¢ oOpa3namMu cepbl U €€ MNPHUPOAHBIX COCTUHEHHI

(cynsdunoB). PacnoznaBanue cynb(GuUT- U CyIb(PUA-NOHOB B PaCTBOPE.

O3HakoMieHHe ¢ oOpasmaMu cepbl W €€ MPHUPOAHBIX COEIUHEHUN

(cynsaramn) PaciozHaBanue cynbdaT-uoHa B pacTBOpE.

Tema 4. Iloarpynmna azora (9 yacos)

[Tonoxxenue azota u ¢ochopa B Ilepuoanueckoit Tadnuile XUMUYECKUX SIEMEHTOB,

CTpOEHUE UX aTOMOB. A30T. PU3NYECKUE U XMMHUYECKHE CBOMCTBA a30Ta, MOJTYyYECHHE

npuMeHeHne. AMMUaK U ero coictBa. CunTe3 ammuaka. Conu aMMoHuA. OKCUABI

azota (Il u 1V). A3otHas xucnora u ee coiictBa. Conu a3otHoi kucnoTsl. Docdop,

ero ¢pu3NUeCKue U XMMUYECKHE CBOMCTBA, monydeHue npumeHenue. Okcun docdopa

(V). Oprodocdopnas kucinora u ee cBoiictBa. Optodocharsl. MuHepaibHbIC

ynobpenus. Jlemorctparusi: CBoiicTBa a30THON KUCIOTHL. KauecTBeHHasi peakius Ha

HUTpaThl JJabopaTOpHBIE OIBITHI:

Bzaumoneiicteue coseit aMMOHHUS c

nienoyamu. PacriosHaBanue coneit aMMOHUS.

IIpakTukym:

Omnpenenenre MUHEPATBHBIX YIOOpEHHH.

Tema 5. Yruepoa u kpemuuii ( 8 yacon)

[Tonoxenue yrimepoma u kpemuus B Ilepuommueckoid TaOIuIle XUMHUYECKHX DJIEMEHTOB, CTPOCHHE HUX
aToMOB. Ajncopbuus. Yriepon, ero ¢pusndeckrue 1 XMMHUUECKHE CBOMNCTBA, oyueHre nmpuMeHenune. Okcus
yraepona (). Oxcun yrimepona (1V). YroneHas kucnora u ee comu. KpyroBopot yriepoga B IpHpOJE.
Kpemnuii u ero cBoiicTsa.

Oxcun xkpemuus (V). Kpemuuesast kuciaora u ee coin. CHIMKaTHas MPOMBIIUIEHHOCTh. CTeka0. Bus
CTEKJIa.



JemoHcTpauus: Ilornomenue yriieM pacTBOPEHHBIX BELIECTB M ra3oB. Buubl crekna. 3aTBepieBaHue
LIEMEHTA [IPU CMEIIMBAHUU C BOJOM.

JlaGopaTOopHbIE ONBITHI:

O3HaKkOMJIEHUE C pa3IMYHbIMU BUJAMU TOILINBA.

O3HakomiieHHE CO  CBOMCTBAMHM M  B3aMMOIpPEBpAlllCcHMEM  KapOOHAaTOB U
ruapokapOoHaToB. O3HaKOMIIEHHE C IPUPOTHBIMU CUIIMKATaAMH.

O3HakoMJIEHHE ¢ BUJaMH CTeKJIa (padoTa ¢ KOJUIEKIUEH)

Tema 6. O0mme cBoiicTBa MeTa/LI0B. MeTa/uibl INIABHBIX moArpynn 1-3 rpynm nepuoguveckoi
cucrembl xumuuyeckux 3iaemMeHToB /JI. U. MenneneeBa. 7Kese3o — mnpeacraBuTe/ib 3JIEeMEHTOB
no6o4yHbIX noarpynn. Meranayprusi( 144acos)

[Tonoxxenune mertamioB B [lepuoguueckoit Tabnuile ¥ OCOOEHHOCTU CTPOCHHUS MX aToMoB. Du3nyeckue
CBOMCTBA METAJLIOB. XapaKTEpPHbIE XUMUYECKHE CBOMCTBA MeTaJIOB. HaxoxaeHre MeTauioB B IPUPOIE U
obue crnocoObl ux nonydenusd. [lonsatue o meramnypruu. Metamisl B coBpeMeHHOM TexHuke. CIUIaBbl.
[IpousBonctBo uyryHa. [IponsBoacTBo cTanu. XapakTepuCTUKa LIENOYHbIX MeTa/IoB. [lonoxenue maruus
U KaJblUs B NEPUOAMYECKON TabiuIe XUMHYECKHX 3JIEMEHTOB, CTpoeHHE uX aroMoB. Kanbiuili u ero
coequnenusi. Amomunuid. Ilonoxenue sxenesa B Ilepuogmueckoid TabiHMIE XUMHYECKHX DIIEMEHTOB H
cTpoeHue ero aroma. CpoiictBa xene3a. CoelMHEHUs Kele3a.

Pacuernble 3anaun: BeruucineHus no XMMMYECKUM YPaBHEHHSIM Macchl, 00beMa WM KOJIMYECTBA BEIIECTBA
OJIHOTO M3 MPOJYKTOB PEAKIUU IO Macce HMCXOAHOIO BEIIecTBa, 00BEMY MM KOJMYECTBY BEIECTBA,
COJZIEPIKAILETO ONPEACICHHYIO 00 IPUMECEH.

JlemoHcTpanus: 3HAKOMCTBO C 00pa3laMu BaKHEUIINX COEAMHEHWH HaTpUs, Kallus, HPUPOIHBIX
COCIMHEHUH Kalblys. Pynamu kene3a, COEITMHEHUAMHU aTIOMUHMSA. B3anMoaecTBIE IEI0YHbBIX METAJIIOB
Y aIIOMUHUS ¢ BOJOM. CoKUTaHMe KeJe3a B KUCIOPO/IE U XJIOpE.

Jlaboparopubie onbIThl: [lonmydyeHue TruapoOKCHIa AJIIOMHHMS U B3aMMOJAEHMCTBHE €ro C KHUCIOTaMH U
mienouamu. [lomydenne ruapoxcuaos xeneza (1) u xenesa (1ll1) u B3aumonelicTBue UX ¢ KUCIOTaMH U
niesI049amMu

Tema 7. IlepBoHauajibHbIe NpeAcTABJeHHS 00 OpraHuYecKux BemlecTBax. Opranmueckas
xumusi(104) Oprannueckass xumMuss. OCHOBHBIE MOJIOKEHUS TEOPUU CTPOEHUS OPraHMYECKUX
coenuaeHuit A. M. Bytie- poBa. VYmpoiieHHas kiaccuukanus OpraHUYECKUX COCIMHEHHI
[IpenenbHbIe (HACBIIIEHHBIE) YIIIEBOAOPOAbl. MeTaH, 3TaH. Pu3nyecKue U XMMHUECKHUE CBOMCTRA.
[IpumeHenue.

HemnpenenpHble (HEHACHIIIICHHBIE) YIIIEBOAOPOILL. OTuieH. (Du3ndyeckue M XHUMUYECKHE CBOICTBa.
[Ipumenenne. AueruneH. [lueHnoBeie yriaeBomopoabl. llukaudeckue yriieBomopoasl. IlpupogHbie
UCTOYHUKH yTIIeBoJopo1oB. HedTh 1 mpupoaHsIii ras.

JemoHcTpanust: Moaenu MoJekysl OpraHMYecKuX coequHeHHuil. ['opeHue yriaeBonopoaoB U oOHapyX eHHe
MPOIYKTOB uX ropeHusi. Kauectsennas peakius Ha 3TuieH. O0pasibl HEPTH U MPOTYKTOB MEPePabOTKH.
JlaGopaTopHbIe ONBITHI: DTUJIEH, €T0 TIOJIYYeHHE, CBOUCTBA.

Cnouptel. Metanon. Jtanon. @usndeckue cBoicTBa. PU3MOIOTHUECKOE BO3IEUCTBUE HA OPTraHU3M.
[Tpumenenune. Dtunenrnukons. [ unepus. [Ipumenenue.

HemoncTpauus: PacTBopeHue 3THIOBOTO criupTa B Boje. PacTBopeHue rimiiepuHa B BoJIE.

Kap6oHnoBrsie kucnotel. MypaBbuHas U ykcycHasi KUcioThl. dusnueckue cBoiictBa. [Ipumenenue. XKupsl —
MPOIYKTHI B3aMMOJICHCTBUS TNIMIIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT.. Crnoxuble 3¢upsl. Kupsl Ponb
YKUPOB B IIpoliecce 0OMEHa BEIECTB B OPraHU3Me.

Hemonctpanus: [Tonrydenue u cBOMCTBa YKCYCHOW KUCIIOTHI.

VYrneBonpl. ['nroko3a, caxapo3a — BaKHEWIINME INPEICTABUTENN YIieBoaoB. Haxoxxnenue B
npupone. Kpaxman. Llemmonosza. Ilpumenenue.

JemoncTpanus: KauecTBeHHas peakius Ha TIIFOKO3Y M KpaxMall.

AwmuHokuciotel. benku. Ponp OenkoB B nuTanuu. [lomumepsl - BBICOKOMOJEKYISIDHBIE COEIMHEHHS.
[TonuaTHIIEH, NOAUNPONHIIEH, MOIUBUHIIXJIOpU. [IpuMeHeHe nonuMepos.

Hemonctpauus: O3HakomiieHHE ¢ oOpasnamMM HM3AEIMi U3 MOJIMMEPOB: IMOJIMATHIICHA, MOJUIPONUIICHA,
IIOJIMBUHUIIXJIOPUA.

«M3roroBieHre MoieNIel yriaeBoI0POI0BY



TemaTudeckoe NJIaHUPOBaHUeE § Kiace

(2 yaca B HeeJIIO )

IIO3HAHUS B
XUMHUHN.
HaOJII0IeHNE,

SKCIIEPUMEHT

1. Pa3pemenne koHpaukra
2. YpaBieHre NOBEICHUEM
napTHepa.

ILYVY .

1. ®opmupoBanue
MI03HABATEIbHOM 1IENN

2. AHaiIu3 U CUHTES.
P.YY].

1.Ilenenonaranue u
TUIAHUPOBAHUE.

MPECTABJICHUS O METOIaX
HAOJIOJICHUS U SKCIIEPUMEHTA

Ne | HaszBanue TeMsl Kon- TemaTHuecKkue MIaHUPYEMBIE PE3YIbTAThI OCHOBHBIE BU/JIBI HHcTpyMeHTEI

n/ (paszena) BO MeTaIpeIMETHBIE IIpeIMETHBIE eI TEIIbHOCTH OLCHKHA

= 4acoB IUTaHAPYeE

MBIX
pe3ynbTaT
0B

Tema 1: «IlepBoHa4ya/ibHbIe XUMHUYECKHE NOHATHS» -20 YacoB.

1. [IpeameT xuMuu. 1 gac K. YVYI. JlaTh moHATHE O MpEAMETE XUMUH. Hanyt nonsitue o Komnnekcnas
XuMHus, KaK 4acTh AJIeKBaTHOE BOCIIPUATHE CdhopmupoBatb npeaMeTe XUMUH. pabora.
€CTEeCTBO3HAHUS. YCTHOH pednt NepBOHAYAJIbHBIE TPEACTAaBICHHUS: Cdopmupyror
Ilonsitue o I.YY . cnocobHOCTH a) O BEIECTBE, a TAKXKE O MPOCTHIX MepBOHAYAIIbHbIE
BEIECTBE U MX HepeaaBaTh COAEPKAHNE U CJIOXKHBIX BEILECTBAX; MIpECTaBICHNUS:

CBOICTBaxX. MPOCITYIIAaHHOTO TEKCTa B 0) Hauatb (GOPMHUPOBATH a) O BEILECTBE, a
BBOI[HLIﬁ C)KaTOM HJIK PA3BECPHYTOM BUIC YMEHUE XapaKTEPU30BaTh TaKXe€ O IPOCTHIX U
HHCTPYKTAXK 10 B COOTBETCTBUU C LIEJIBIO BeIIECTBA, HCTIONB3YS /TSt CIIOXKHBIX
Tb. IIpasunaThb. y4e0HOTO 3aaHusl. BEILECTBAX;
3TOTO MX (Pr3MUeckne
IlepBas P.YY /. Bnanenue . 0) HaUHYT
6 . CBOICTBA.
noBpavucoHas MOHOJIOTHYCSCKOHN 1 thopmupoBaTh
nomome JIHATIOTHYECKON peubio. Y MeHHe yMeHue
NMocTpagaBLIeMy..
BCTYIaTh B peueBoe 00IIeHHe, XapaKTepU30BaTh
y4acTBOBATh B JUAJIOTe BEIIECTBA,
Merto bl 1 uac K. YV .
2 CdopmupoBath repBOHAYATHLHBIC




IpakTHyeckas 1 9ac K.YY /. Uccnenosanue CcdopmupoBath NepBOHaYaIbHbIE 3HAKOMCTBO C Ortyer.
padotaNel.Ilpasuia HECJIOKHBIX IPAKTHUECKUX NPEICTABICHUS O METOaX J1a6OPaTOPHBIM
T/6 ipu paboTe B CUTYyalu#, BEIIBHOKEHHUE HaOJIIOIEHMsS U KCTIEPUMEHTA 0GOpyI0BAHHEM.
XHUMUYECKOM NPEIOIOKEHUH, TOHUMaHHE Ipasua Ge30macHol
kabuHeTe.O3HAKOM- HEOOXOAMMOCTH UX MTPOBEPKHU
JIeHHee ¢ Ha MPAaKTHKE
nabopaTopHBIM
00opyIoBaHUEM.
UYucTele BenecTsa 1 wac K.YY]. Hcnonp3zoBanue Uisl MO3HAHUS Paznu4ars 4nicTeie OpOoHTATBHBIN
U CMECH. DopMUpOBaHUE YMEHHUS OKpY’KaloILero Mupa BEIl[e- CTBA M CMECH, orpoc
Crioco6sr paboTaTh B apax, OTBE4aTh Ha Pa3INYHBIX METO/IOB O/IHOPO/HBIE U
paszaesncHus BOTIPOCHI y4UTENs, yMEHHE (HaOironieHue, M3MEpEHHe, HEOTHOPOTHbIC
CMECH. HUCII0JIB30BaTh XUMHUYCCKHUU SA3bIK OIIBIT, SKCICPUMCHT,
ILYV]. MOJICIIUPOBAHUE H JIP.) cMecH CrIocoGEI
®opMupoBaHUE YMEHUS pasierneHus cMece,
HaOJII0aTh, A€TATh BHIBOIBI UMETh TIPE/ICTaB-
IIPY IPOBEJICHNUH OIBITOB, JICHHE O MaTepuaax.
yMeHus paboTaTh C KHUTOU
IIpakTHyeckasn 1 vac K.YY . Hcnonb3oBaHue NpakTUUECKUX U DopMHPOBATh ITpaxTruec
padoTaNe2 ®dopmMupoBaHUE YMEHHS J1a00PaTOPHBIX padoT, HUHTEPEC K HOBOMY Kast paGora
Ounctka paboTaTh B mapax. HECJIOKHBIX IKCTIEPUMEHTOB IS npeaMeTy
3arpsi3HEHHOMN ILYVY. JI0Ka3aTeJIbCTBA BBIJBUTAEMBIX Ob6parmartbcs ¢
ITOBAPEHHOU ®opMHUpOBaHUE YMEHHS HPEANOIOKEHAN; ONIUCAHUE XUMHUYECKON
COJIH. HaOJF01aTh, IeaTh BHIBOJIBI PE3yJIBTaTOB 3THX PadOT HOCY/I0# 1
NIPY IPOBEJICHNUH OIBITOB. 1a00paToOpHBIM
P.YVY/. obopymoBaHuEM;
YMeHne xapakTepru3oBarh UCIIOJIb30BaTh
CYIIHOCTb TIOHSITHI YHCTHIE npruoOpeTeHHbIE
BEIIECTBA U CMECH U 3HaHUS U YMEHHS B
CIIOCOOBI pa3/ieNeHus MIPAKTHYECKON
cMmeceit JesITeIbHOCTH U
IIOBCEHEBHOM
JKU3HU IS
dusnyeckue u 1 gac K.YV . K.YV AHaJU3UPOBATDH U CocraBienne
XUMHUYECKHE 1. Paspemenne 1. Paspemicnue CpaBHUBATH Ta0JINLBI,
SABJICHUSA KOH(HKTa KoH(mKTa XHUMHYECKHUE U
2.YupasieHue 2.YupasieHue ¢duznueckue
IIOBECACHUEM MOBCACHHUECM IIapTHEPA. SIBJICHUS.
napTHepa. ILYVY]I. OtpabarbiBaTh




LYV

1.®opmupoBanue

HaBBIKHU pa6OTbI

3a1a4
2.YcraHaBnuBaTh IPUUYUHHO-
CJIECTBEHHBIE CBSI3H.

1.®opmupoBanue MO3HABATEJIbHOM 11€T1 C TEKCTOM
MIO3HABATCIBHON L[EITH Xumudeckne HopMyIibl y4eOHHKa.
Xumudeckue GopMyIibl XUMUYECKUX PEAKITUi
ATOMBI ¥ MOJIEKYJIBI, 1 gac K.YV . DopMUpOBaHUE 3HAHUN CpaBHHUBATH ®ponTansHas paboTa
MOHHBI ATOMHO- 1. ®opmynrpoBaHue COOCTBEHHOT'O | OOYYAOIIMXCS O COCTABE aTOMa CTpOEHHE aToMa U
MOJICKYJISIPHOE MHEHHUS U NTO3ULIUU; U aTOMHOTO sI/Ipa, HOHOB U MOJICKYJIBI.
ydeHue 2.YMeHue YIUTHIBaTh pa3HbIe MOJIEKYIL. 3HAKOMSTCS C aTOMHO-
MHEHHUS U UHTEPECHI U YMeHue xapakTepu3oBaTh MOJIEKYJISIPHBIM
000CHOBHIBATh KPUCTAIDIHYECKUE PEIICTKH. yaenueM. DopMupyroT
COOCTBEHHYIO TTIO3HUIIHIO. TIOHSITHUS O aTOME U
ILYVY. MOJIEKYJIE.
1. Mcnonbs30BaHuE 3HAKOBO-
CUMBOJIIMYECKHX CPE/ICTB, B TOM
YUCIIE MOJENEN U CXEM A
penieHus 3aaad
BemectBa K.YV . 'YMeHHne XapakTepu30BaTh BaKHENIINE | XapaKTepu30oBaTh @poHTaNBHBIN ONpPOC.
MOJIEKYJIIPHOTO U 1 wac 1.ApryMeHTHpOBaTh CBOIO XUMHYECKHE MOHATUSA: XUMUIECKUN BAKHEHIINE
HEMOJIEKYIIPHOTO MO3UIMIO ¥ KOOPAMHUPOBATh €€ ¢ [PJIEMEHT, KJIacCcH(UKaIKs BEIECTB (Ha | XUMUUYECKHE
CTPOCHUSL. MTO3UIMSIMY [TAPTHEPOB B MTPOCTHIC U CIIOKHBIC BEIIECTBA). MOHSTHS:
Kpucrannnaeckue COTPYZIHHUYECTBE PHU BBIPAOOTKE XUMHYECKUHT
[PEIIETKH. 00IIero pereHust B COBMECTHOM 3JIEMEHT,
IIpocTsie 1 crioxxHBIE JESATENBHOCTH. KJIACCU(PUKAITISL
BEIlleCTBA. ILYVY . BemecTs (Ha
XUMUYECKUI 1.YMeHne opueHTHPOBATHCS Ha MPOCTBIE U CIHOKHBIE
3JICMEHT. pa3Ho00pasue Crioco00B PEIICHUS BEIICCTBA).




9 IIpocTeie u cilOKHBIE 1 gac K.YVYI. YMeHHe XxapakTepHu30BaTh XapakTepu3oBaTh WnauBunyaneHas,
BEIIECTBA. 1. Pazpemienue BOKHEHIIIE XMMHICCKIE Ba)KHEUIIME (dhpoHTaTBHAS
XUMUYeCKHUi KoH(UKTa 2.YnpaBieHue MIOHSTHSA: XUMHUYECKHE IOHATHUS: paboTa, KapTOUKH.
3JIeMEHT. MeTasisl MOBEICHUEM ITapTHEpa XUMHYECKUH 3JIEMEHT, XUMHUYECKHHN DIIEMEHT,

Y HEMETAaJlIbl. ILYV]. OTHOCHUTEIIBbHAsI ATOMHAs Macca. KIaccuuKanms
1.®opMupoBaHue BEILECTB (Ha IPOCThIE U
MO3HaBaTEIbHON LENH: CIIOJKHBIE BEIL[ECTBA).
CuMBOITBI
XUMHUYECKUX
3JIEMEHTOB;
XUMHUYECKHE
(hopMyITBI;

10. S3pIK XuMuu. 3HaKU 1 yac K.YY. YMeHHe XapakTepHU30BaTh XapakTepu3oBaTh Ypok-ynpaxxHeHue
XUMHUYECKUX 1.Pa3pemenne konpauKTa OCHOBHBIE 3aKOHBI XMMHHU: 3aKOH BaXkHe1Iue
AIIEMEHTOB. 2.YmupasieHue IIOCTOSIHCTBA COCTaBa BELIECTB. XUMHYECKHE TOHATHA:

OTtHOcuTeNnbHas MOBEIEHUEM MapTHepa U IPUHAAJIEKHOCTD K XUMHUYECKUN 3JIEMEHT,
aToMHas macca ILYVY /. OIIPE/ICIIEHHOMY KJIacCy Kiraccuukarms
1.dopMupoBanue COeMHEHHit BELIECTB (Ha IPOCTHIE U
[I03HABATEIILHOM LeNIn (K TIpOCTBIM HITH CIIOKHBIM CJIOJKHBIC BELIECTBA).
CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB BEIIIECTBaM)
Xumuueckue GopMyIIbl
Tepmunsl
P.YVY/.
1.Ilenenonaranue u IIaHUPOBAHUE
11 | 3akoH MOCTOSHCTBA 1 yac K.YVY/. YMeHne xapakTepu30BaTh Ymenue Ypoxk-ynpaxHeHue.
CocTaBa BelIecTB 1.Pa3pemenne koHpIMKTA HOHSTHS 00 OTHOCUTEIBHON XapaKTepU30BaTh
2.YnpasieHue ATOMHOM U MOJIEKYJISIPHON HOHATUA 00
TOBEIEHUEM MapTHepa Maccax. Y MEHHE PacCUUTHIBATh OTHOCHUTEJILHOM
ILYVY. OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO aTOMHOMU 1
dopmupoBaHue Maccy. MOJIEKYJIIPHOM Maccax.
MO3HABATEIFHON ENH YMeHune pacCuuThIBaTh
CHUMBOJIBI XMMHYECKHUX 3JIEMESHTOB OTHOCHUTCJIbHYO
MOJIEKYJIIPHYIO Maccy
12 | OTHOCHUTENBbHAS 1 gac | ILYY/.l.®opmupoBanue YMeHHe BBIUHUCIATD: ONPENEIIATh XapakTepu3oBaTh Kommnekcnas
MOJIEKYJIIpHas Macca. [T03HAaBaTENBHON LIENH a/IeKBaTHOCTH CIIOCOOOB HOHATHUS 00 pabora
XuMH4eckue CuMBOJIBI XUMHUYECKHUX JIEMEHTOB peleHus yueOHOH 3a1a4u Ha OTHOCHTEJbHOM
hopMyIbL. Xumuyeckue GpopmyIibr OCHOBC 3aJIaHHBIX AJITOPUTMOB aTOMHOH U
Brruncnenue TepMuHBI MOJICKYJISIPHOH
OTHOCHUTEIBbHOUN P.YVI. Maccax.
MOJICKYJISIPHOM MacChl 1.Ilenenonaranve u IUIAHUPOBAHUE YMeTh paccuuTBIBATH
BEIIECTBA 110 OTHOCHUTEIIBHYIO
dhopmye MOJICKYJISIPHYTO




13. | MaccoBas nons luac | KYYA VMeHnue BhIYUCIATE: BeraucasTe MaccoByro 3auer.
XUMHYECKOTO yMeHHe paboTath B rpymmax, MacCOBYIO JOJIO XHMHYECKOTO dJICMEHTa
ANIEMEHTA . oOMeHHMBaThCs MH(pOpMAIHeii ¢ XUMHUYECKOT'0 AIEMEHTA 110

OZIHOKJIACCHUKaMHU dbopMmyIe coequHEHUS

CaMOOLICHKH U CaMOAHaJIN3a.

14 ILYVY. Omnpenenenue ageKBaTHBIX
BanieHTHOCTB UHPOPMALIMIO |3 OJHOTO BHA | CHOCOOOB peIIeHus
XUMHUYECKHX B JIDYTOH. yueOHoM
3JIEMEHTOB. P.YVA
YMeHHe cCOCTaBIIATh IIIaH
Onpenenenue pEIICHUS TIPOOIIEMEL.
BAJICHTHOCTH
3JIEMEHTOB 110
dbopMysiaM OHHAPHBIX
COeIMHEHUN
15 Cocrasienue popmyn | 1uac | K.YV, VMeHue coctaBiasaTh GOpMyIIbl | YMEHHE COCTABIATh

OMHAPHBIX 1. Ymenue: OMHAPHBIX COCTUHEHUH 11O (bopMybl OMHAPHBIX
COeTMHEHH 110 CTPOHTH HOHSATHBIC IS W3BECTHOM BAJICHTHOCTH COCIMHEHHUIA TI0 M3BECTHON
BaJICHTHOCTH.. [apTHEpa BbICKA3bIBAHUS, 3JIEMEHTOB. BaJICHTHOCTH 3JIEMEHTOB.

VYUTHIBAIOIINE, YTO TTAPTHEP
3HAET M BHJUT, a YTO HET;
3aJ1aBaTh BOIIPOCHI,
KOHTPOJIMPOBATH JACHCTBUS
mmapTHepa.

ILYVY .
YmMmenue:
OCYIIECTBIISATH aHAJIH3
00BEKTOB C BBIIEIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX TTPU3HAKOB;
OCYLIECTBJISTh CHHTE3 KaK
COCTAaBJICHHE 1ICJIOrO U3
JacTew.
P.YVY/].
YMeHus:
1.OcyuiecTBasTh
HUTOTOBBIN M ITOIIArOBBIN
KOHTPOJIb IO pe3yabTaTy;
2. AnexBaTHO
BOCIIPUHUMATH OIICHKY
YUUTETIS;
Paznuyate crioco6 u pe3ynbrat
JICHUCTBHS




16 AtomHO-MonekyisipHoe | 1 yac | KYYI:YMmeHue 3HaHHE BaXKHEUIIIIX 3HaHNEe BaYKHEUIIIIX TecToBas pabora.
yUcHHE CaMOCTOSITEIIHHO XUMHAYECKHUX TTOHSATHUIH: XUMHAYECCKHUX TTOHSATHUIH:

OpTaHU30BbHIBATH MOJISIpHAs Macca, MOJISIPHBIH MOJIb, MOJISIpHAs Macca,
yaeOHOe 00BeM; MOJISIPHEIN 00BEM;
B3aMMO/ICCTBHUE B YMEHUE BBIYUCIIATH YMEHUE BBIYUCIIATH
rpynne. ILYY . MOJISIPHYIO Maccy 10 MOJISIPHYIO Maccy 10
Ymenue peoOpa3oBHIBATH bopmyne dopmye
WHPOPMAIIIO U3 OJHOTO BHJIA B COCJIHEHUS, COCJIHEHUSI,
JpYTOH. KOJINYECTBO KOJINYECTBO
P.YV]I. BEIECTBA, 00BEM HIIH BEIECTBA, 00bEM

YMeHne cOCTaBIITh IUIaH PEILCHHsI | MAacCy 10 KOJHYECTBY WJIH Maccy o

poOIeMsl. BCIIIECTRA, KOJINYECTBY

00bEMy MIJIM Macce pearcHToB . | BEIecTBa,
00BEMY WIJIH Macce peareHTOB
17 | 3axkoH coxpaHeHUs l yac | KYYHA:Ymenue YMeHue XxapakTepu30oBaTh PasBuBaTh 4yBCTBO TecroBas padora.
MAaccChI BEILIECTB CaMOCTOATCIIbHO OCHOBHBIE 3aKOHbI XUMUMH: TOPIOCTH 33 POCCUHCKYIO

OpTaHN30BBIBATH COXPaHEHMs] MacChl XMMHYECKYIO HAYKY.
yuebnoe BELIECTB; IOHMMATh €T0
B3aMMOJICHCTBHC B CYIITHOCTh ¥ 3HAUEHHE.
rpynue. ILYY/I.
Ymenue npeoOpa3oBHIBATH
WHPOPMAIIUIO U3 OJHOTO BUJA B
JIPYTOM.
P.YVYA.

YMeHHE COCTaBJIATh IUIAH PELLICHHUS

MPOOIIEMBI.

18 | Xumuueckue ypaBuenus. | 1 gyac | K.YY/. YMeHHe COCTaBIATh IIpumensarts YVY ] npu OpoHTATBHBIN OTIPOC

YMeHue YpaBHECHUA XUMUUYCCKUX BBITIOJIHCHHUU TPECHUPOBOYHBIX
CaMOCTOSITEIILHO peaxkuuil. yrpax- HEHUM U 3aJjaHui,
OpTaHU30BbIBATH M0JIb30BaTHCS HH(pOpManuei
yaeOHoe U3 IPYTHX UCTOYHUKOB,
B3aUMO/ICHCTBHIE B TOTOBUTH MPE3CHTAIMHN TI0
rpynne ILYY . TeMe
Ymenue:

® OCYIIECTBJIATH aHAJIN3
O0OBEKTOB C BBIACICHNUEM
CYILIECTBCHHBLIX 1
HECYIICCTBECHHBIXIIPHU3HAKOB,
¢ OCYUICCTBJIATE CUHTE3 KaK
COCTaBJICHHUC LICJIOTO M3




qacteil. P.YY/I.
VMmenus:
1.OcyiecTBAsTh
HUTOTOBBIN M IOIIAaroBbIN
KOHTPOJIb IO pe3ynbTaTy;
2. AIexBaTHO
BOCIIPUHUMATh
OLICHKYYYHTEI;
Paznuuate cioco0 u
pe3yabTaT IeUCTBUSA

19 | TuUmbl XUMHYECKUX K.YV /. YMmenue oBiageHus IIpumensats Y'Y/, nonyuen-
peaxiumit VYmenne HaBBIKAMU KOHTPOJISI U HBIE B XOJI¢ N3y4EHHNS JaH- KontponbHas pabora
CaMOCTOSTEITLHO OIICHKH CBOCH HOI{ TeMBI, TIpH BBINOTHEHUH
OpraHU30BLIBATH JeSTeIbHOCTU, YMECHHE N
N KOHTPOJIBHOH padOTHI
yueOHOe JIeHCTBHE. MPEABUACTh BO3MOKHEIE
ILYVY/. TOCJIEACTBUSI CBOUX
YMeHue peoOpa3oBHIBATH JEHCTBUH.
nH(GOPMAITUIO U3 OJHOTO BHJA B | YMEHHE ONpPEeNATh PeareHThl
JIpYrOM. Y TIPOIYKTHI PEAKIIHH;
P.YVA. paccTaBisATh KO3 QHUIIECHTHI B
YMeHue COCTaBIATH TUIaH PEIICHUS N
YpaBHEHUSAX peakiuii Ha
po0JIEMBI
OCHOBE 3aKOHa COXpPaHECHHS
BEIIIECTB.
20 | IMoBTopenue u luac | K.YVI.
00001IIeHHEe 3HAHKH 110 Ymenne
Teme «IlepBOHaYAIbHEIE CaMOCTOATCIBEHO
OpraHU30BLIBATH
XUMUYICCKHC TTOHATHS
yueOHOe
B3alMOJICIICTBUE B
rpynme ILYY/I.
YMeHue:

* OCYIIECTBJISAThH aHAJIH3
0OBEKTOB C BBIIEIIEHHEM
CYIIECTBEHHBIX U
HECYIIECTBECHHBIXITPU3HAKOB;
* OCYIICCTBIIATh CHHTE3 KaK
COCTaBIICHHE LIEJIOr0 U3
yactei. P.YY .

VMmenus:

1.0cymiecTBAsTh

HMTOTOBBIN M MOIIArOBEIN




KOHTPOJIb I10 Pe3yJIbTary;
2. AnekBaTHO
BOCTIPHHUMATD
OLICHKYYYHUTEIIS;
Paznuuate ciocob u pe3ynpraTt

JNEUCTBUS

21

KonTpoabnas padora
Ne 1mo Teme: «
IlepBoHayaIbLHBIE
XUMHYecKHe MOHATHS»

1 gac

K.YV /.
VYMmenne
CaMOCTOSATEILHO
OpTraHHU30BHIBATh
yaeOHOe
B3aHMOJICHCTBHE B
rpynne ILYY /.
YMenue:
* OCYIIECTBIIATH aHAIH3
00BEKTOB C BBIJICICHUEM
CYIICCTBCHHBIX U
HECYIIECTBEHHBIXITPH3HAKOB;
* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJICHME IIEJIOr0 U3
yacteil. P.YY /.
YMeHus:

1.OcyIIecTBISITh HTOTOBBIN U

MOIIATOBBIA KOHTPOIb IO
pe3yabTaTy;

YMeHue oBiaJcHUs HaBbIKAMU
KOHTPOJISI U OIIEKH CBOEH
NEATEILHOCTH, YMECHUS
IIPEABUIETE BO3MOXKHBIE
IIOCJIEICTBHS CBOMX JICHCTBHI.

YMeHure OleHHBaTh CBOH
y4eOHbIe TeUCTBUSI.

Tema 2 : « Kucinopoa. Oxcuapl, ropenue.» (5 4acoB)

22

Kucnopon, ero obmas
XapaKTepUCTHUKA U
HaXO0XJIEHUE B IPUPOJIE.
ITonyuyenue xkuciaopona u
ero (pu3mdeckue
CBOICTBA.

1 gac

K.YY .
1. YMenue ¢popmynupoBaTh
cOOCTBEHHOE MHEHUE U
no3unuio; 2.YMenue
YUUTBIBATH Pa3HblE MHEHUS U
WHTEPEChl 1 000CHOBBIBATH
COOCTBEHHYIO TTO3UIIHIO.
ILYY.
1. YMeHue nucIob30BaTh
3HAKOBO- CHUMBOJINYECKHUE
CPEICTBa, B TOM YKCIIE MOJCIH U
CXEMBI ISl

pelieHus 3aaadq;

YMeHune xapakTepru3oBarthb
KHUCIIOPOJ] KaK
XUMHUUYECKUN JIEMEHT U
IIPOCTOE BEUIECTBO;
pacno3HaBaTh OIBITHBIM
ITyTeM KHCIOPOJ]
CoOroieHre HOpM
[IOBE/ICHUS B
OKpYy>Karolllen cpene,
MpaBUII 310POBOro 00pasa
KU3HU

PazanuaTte moHsITHS
«XUMHYECKHUI DJIEMEHT)» U
«IPOCTOE BEIIECTBO» Ha
IpUMeEpe KUCIOPoa,
3alKUCHIBATh YPABHEHUS
peakuii, Texamux B
OCHOBE TTOJTyUYEHUS
KHUCIIOpOJa B
J1a00paTOPUHN. B3aMOISHCT
BHSI KUCJIOPOJIa C
MIPOCTHIMU BEIIECTBAMH,

@pOHTAIBHBIN 0IIPOC




23 Xumuueckue 1 yac K.YV . YMenune 00bSCHUTH CYIIHOCTh CocTaBisiTh ypaBHEHHUSI WnnuBuayansHbIT
CBOICTBa YMeHue caMoCTOSTeNNEHO KpyroBOpOTa KHCIOPOAA B peaxmui, mudepeHInpPOBaHHBIN
KHCIIOpOJIa. OpTraHU30BEIBAThH YIeOHOE MIpUpoOJie, IPUMEHEHNE XapaKTepHU3yolne onpoc
OKCHIEBL. B3aUMOJICHCTBHE B KHCI0POAa; YMETh COCTABIATH XUMHUYECKHE CBOMCTBA

IIpumeHeHue. rpynne. ILYY . YPaBHEHHUSA XUMHYECKHUX kucnopoaa. CocTaBiiTh
Kpyrosoport YMenuenpeoOpa3oBeIBaTh PeaKiuii, XapaKTePU3YFOLINX (hopMyJIBI OKCHIOB,
KHucjiaopoza B vHpOPMALMIO U3 OJHOTO BUIA B | XMMUUYECKHE CBOKCTBA Ha3bIBaTh UX. BeIgBUTaTh
Ipupoae. JIPYTOH. KuCJI0pOA TUIIOTE3BI, TOKA3BIBATh UX
P.YVI. CBSI3bIBasi CBOMCTBA
YMeHmne coCTaBIATh IUIaH PEIICHHUS BEIIIECTB
MpoOIEeMEI.

24 | IlpakTHyeckas 1 gac K.YY]. Wcnone3oBanue npakTuueckux | IIpoBOgUTH SKCIIEPUMEHT, [IpakTuueckas padora.
padotaNe3. « dopmupoBaHue yMEHUS pabOTaTh U 1abopaTopHBIX PadoT, KCIIONIB3YsI HHCTPYKIIUIO, C
[Tonyyenue u B Iapax. HECJIOKHBIX DKCIIEPUMEHTOB cobmronenneM npasui Th,
CBOMCTBa ILYVY . U1l MOKa3aTeabCTBa JienaTh BBIBOJBI U3
KHCIIOPOJIa ®opMHUPOBaHUE YMEHUS BBIIBUTAEMBIX Pe3yIbTaTOB MPOBEICHHBIX

HaOJIIo IaTh, JI€JIaTh BBIBOAbI HpGIlHOJIO)KCHI/II\/'I; OIIMCaHUuC XUMUYCCKUX SKCIICPUMCHTOB.
MIpU IPOBEACHUH OITBITOB. Pe3yJIbTaTOB STHX paboT
P.YVY].
YMmenune pacno3HaBaTh OIBITHBIM
MyTeM KHUCIIOPOJ, OTIMCHIBAThH
XUMHYECKUE PEaKInHy,
Ha0JI0JaeMbIe B X0/Ie
OKCIIEPUMEHTA.
25 O30H. AmmoTponus 1 gac K.YY/. . YMeHHe XapaKTepu3oBaTh CocTaBnsTh ypaBHCHHUS OpoHTATBHBIN OTIPOC

KHCJIOpOJIa.

VMeHnne caMmoCcTOSTEIIHLHO
OpraHHU30BLIBaTh yaeOHOE
B3alMO/ICIICTBHE B
rpynne. ILYY /.

Ymenue npeoOpa3oBbIBATH
WHPOPMAIIUIO U3 OJHOTO BHUJA B
JIpYrou.
P.YVY/.

YMeHHE COCTaBIIATh [UIaH PELLIECHUS
MIPOGIEMBI.

COCTaB BO3yXa

TOpCHH: CIIOKHBIX BCILICCTB




26 Boznyx u ero K.YV . [IpuBenenue npuMepos, (c ypaBHHBaHUEM
COCTaB. 1. YMeHue:CTpOUTh MOHATHBIC IS moa0op apryMEHTOB, K03 (HUIIUCHTOB),
3amura napTHepa BBHICKa3bIBAHUS, (bopMyJMpoBaHHE BHIBOJIOB CPaBHHBATbH PEAKIIHH
atMochepH YYHATHIBAIOIINE, YTO MMAPTHEP 3HAET TOPEHUSI U MEJITICHHOTO
oro Y BUJIMT, & YTO HET; OKHCJICHUS.
BO3/yXa OT * 32/1aBaTHBOIIPOCHI; [Tomb30BaTeCs
3arpsi3HCH * KOHTPOJIMPOBATH AEHCTBUS nH(popMaIuei u3 Ipyrux
sl nmapTHepa. HACTOYHUKOB JIJIS
ILYY/. IIOATOTOBKH KPaTKHX
YmMmenue: COOOIIEeHMI
OCYIIECTBIIATHh aHAIH3 OOBEKTOB C l'oToBuUTH Mpe3eHTaNNY IO
BBIJICJICHUEM CYIIECTBCHHBIX U TeMe Y MeHHE OIIeHUBATh
HECYIICCTBCHHBIX NIPU3HAKOB; CBOIO JICATENBHOCTD U
OCYIIECTBIATh CHHTE3 KaK MOCTYIIKH JIPYTHX JIFOIEH
COCTaBJICHHE IIEJIOTO U3 YacTei. C TOYKH 3PCHUS
P.YVY . COXPAaHEHUS OKpYKarolen
YMeHus: cpensl
1.0Ocyn1iecTBIsITh UTOTOBBIA U
MOIIArOBBIM KOHTPOIIb IO
pe3ynbTaTy;
Tema 3 : « Bonopon» (3 yaca)
27. | Bomopon, ero 1 K.YV . YMeHne XxapakTepu3oBaTh Ymenue chopmMupoBath Huddepennuposan
oOmas yac YMeHne caMoCTOSTENEHO BOZIOPOJ] KaK XUMHUYECKUI YCTOWYHBBIN y4eOHO- H BIif o1poc

XapaKTepUCTHKA
Y HaXOXKJCHHE B
npupoe.
[Honyuyenue
BOJIOPOJA U €T0
¢busnueckue
CBOMCTBA.

OpraHu30BbIBATH yqe6Hoe
BSaHMOHeﬁCTBﬂe B Irpymnie.

ILYVYA.
Ymenue peoOpa3oBbIBATh
nHGOpPMALIMI0 W3 OAHOIO BHIA B
JIPYrOM.
P.YVY .

YMeHHE COCTaBIIATh [UIaH PELLICHUS
IPOOIEMBI

QJICMCHT U IPOCTOC
BCIICCTBO, paClio3HaBaThb
OIIBITHBIM ITYTEM BOAOPOI

II03HABATEJIbHBII HHTEPEC
K HOBBIM O0IINM criocobam
peleHus
3agauCocTaBiATh
YPaBHEHUS peaKLuil,
JIeKaIIUX B OCHOBE
MOJTy9YEHHUS BOZOPOa B
nmabopaTopuH, TOTy4daTh,
coOupaTb BOAOPO,
MIPOBEPATH HA YUCTOTY U
JOKa3bIBaTh €r0 HAINYME,
cobmromas Th.
YyacTBOBaTh B
COBMECTHOM O0CYX/IEHUH
pE3yIbTATOB OIBITOB,
JIeNIaTh BBIBOJIBI U3
Pe3yAbTaTOB MPOBEACHHBIX
XMMUYECKUXOIIBITOB.




28. | Xwumuueckue luac | K.YVY/. 3HaHMe CocraBnartb MHnuBuyanbHBINA
CBOWCTBa YMeHne  caMOCTOSITENIBHO (buznvecKkux u ypaBHEHUS, ompoc.
BOJIOpOJA. OpraHM30BBIBaTh  y4eOHOE XUMHAYECKUX XapaKTepU3yIOLIHe
IIpumenenue. B3aMMOJCHCTBHE B TpyMIe CBOWCTB BOJIOPOAA; XUMHYECKHE CBOMCTBA

LYY YMEHUECOCTABIIATh BOJIOPO/IA, COCTABIIATH
Cosznanvie MMChMEHHBIX ypaBHEHUS (hopMyIbI THAPUIOB TI0
BBICKA3bIBaHUM, aIeKBaTHO peaxmui, BaJICHTHOCTH,
MepeIaoLINX NPOCTyIIaHHYIO U XapaKTePU3YOIINX COCTaBIISITh M PEIIaTh
MIPOYUTAHHYIO HH()OPMAIIHIO C XUMUYECKHe CXEMBI PEBPALLECHUN
3aJTaHHON CTETIEHbI0 CBEPHYTOCTH CBOIICTBa BOIOPOAA,
(kpaTko, BHIOOPOYHO, TIOJTHO). Ha3bIBaTh
CocraBneHue IiaHa, Te3UCOB, MIPOIYKTHI PEaKIny;
koHcnekTa. [IpuBenenne YMETh COCTaBIISTh
MIPHIMEPOB, TTOI00P apTyMEHTOB, YpaBHEHUS XUMHUIECKHIX
(dhopMmynupoBaHKe BHIBOJIOB peaxiuii,

XapaKTEepU3YIOIIUX

29. | IIpaktudeck lyac | K.YY/I. 3nanue HU3NIECKUX [Ipumenars TecToBBIN KOHTPOJIb
as pabora YMeHne  caMOCTOSITEIBLHO 1 XUMHUYECKHUX nonydyeHsusle Y'Y/l npu SHAHUI
Ne OpTraHU30BHIBATh  y4eOHOE CBOIICTB BoAOpOIa U BBITIOJTHEHUN
«[lomyyenn B3aMMOJCHCTBUE B TIpyIIe KHCIIOpo/1a; Y MEHHE TPEHUPOBOYHBIX
€ BOJIopoa ILYVY. COCTaBIIATh 3aaHuil 1
u YMeHue: YPaBHEHUS peaKLui, YIpaXHEHUH
WCCIIEJIOBAaH OCYIIECTBIIATh aHAIH3 OOBEKTOB C XapaKTepHU3YIOIIUX
ue ero BBIJIETICHHEM CYIIIECTBEHHBIX U XMMHUYECKHE
CBOMCTB» HECYIIECTBEHHBIX IPU3HAKOB; CBOIICTBA KHCIIOPOJIa

OCYIIECTBIISATH CHHTE3 KakK 1 BOJIOpPO/IA,
COCTaBJICHHE TEJIOTO U3 YaCTeH. Ha3bIBATh MPOIYKTHI
P.YV]. peakuuy;

YMenus:

1.0cyn1ecTBAsITS UTOTOBBIA U
TMTOIIIATOBBIF KOHTPOJIb TIO
pe3yibTary;

2. AZIeKBaTHO BOCIIPUHUMATD
OIICHKYYUYUTEIIS;

3. Paznnyate criocod u pe3ynbraTt
JIencTBHS

YMETh COCTaBIISITh
YpaBHEHUST XUMHYECKUX
peakuuii,
XapaKTePU3YIOIINUX
XUMHYECKHE CBOICTBA
KHCJIOPOZa ¥ BOJIOPO/IA;
ONPENETATS:

Tema 4 : « PactBopsbl. Boga.» (7 yacos)




30.

Bona. Metonpl

K.YV .YMeHue caMoCTOSTEIBHO

ColroaeHre HOpM

1.Pa3BuTHE BHyTpEeHHEN

@poHTaIBHBIN OIpOC.

oInpenencHus 1 yac OpTraHU30BEIBAThH YIeOHOE JEHCTBHE. MOBEJEHUS B OKpY KaroLen O3MIMH IIKOJIPHMKA Ha
cocTaBa BOJBI- ILYY. cpene, mpasuil 340pOBOTO YPOBHC MOJIOKUTEIBHOTI'O
aHaJIu3 U CHHTE3. YMeHrenpeoopa3oBeIBaTh o6paza KU3HU OTHOIMCHHUA K IITKOJIC,
Boxa npupoje u UHPOPMALMIO M3 OJHOTO BHAA B TOHUMAaHUS
CIIOCOGEI ce APYTOi. HEOOXOIUMOCTH YUCHUS,
OUHCTRIL P.YVIL BBIPQ)KEHHOTO B
npeobiaganuu yaeOHo-
Kpyrosopot Bozsl B YMeHHE COCTABIIATH IUIAH PELLICHHUS 103HABATEIBHEIX
MIPUPO/IE. npO6IEMEL MOTHBOB
31 | dusnueckue u K.YVY]. YMeHnune xapakTepru3oBarthb Y4eOHo-no3HaBarenbHbl | Juddepenporannbrit
XUMHUUYECKUE l yac | Ymenne: CBOIcTBa BOABI ( HMHTCPCC K HOBOMY OIpoc
CBOICTBA BOJBL. CTPOUTH MOHATHBIE JUIs IAPTHEPA XUMUYECKUE CBOMCTBA y4eOHOMY MaTepuany u
[IpuMeHeHne BOIBI. BBICKA3bIBaHMUSI, YUUTHIBAIOLINE, YTO OCHOBHBIX KJIACCOB CrI0co0aM perieHus
napTHep 3HAaeT U BUAMT , @ YTO HET; HeOpraHuyeckux pemects), | HOBOW HaCTHOM 3alatH.
3a71aBaTh BOIIPOCH]; KOHTPOJIHPOBATH B3aUMOJICHCTBHE BOJIBI C
JefcTBUS MapTHEpa. OCHOBHBIMHU M KMCIIOTHBIMU
ILAYVY . OKCHJIaMH; COCTABJISATh
YMenue: YPaBHEHUS] XUMUYECKHUX
OcCyuIecTBIISITh aHAIN3 00BEKTOB C peaximii , XapaKTepHBIX JIJIsI
BBIJICJIEHHEM CYIIECTBEHHBIX U BOJIBL.
HECYILECTBEHHBIX IIPU3HAKOB;
OCYILLECTBIISITh CHHTE3 KaK COCTABJICHUE
LIEJIOTO U3 YacTel.
P.YVY .
YMeHus:
1.0cyuiecTBasTh UTOT'OBBINI u
MOIIAroBbI KOHTPOJIb MO PE3yJIbTATy;
AZICKBaTHO BOCIIPUHUMATH OLIEHKY
YUUTENs
32 | Bona- lyac | K.YVY/I. YMeHue naBaTb PasButHe cnocobHocTr k| JuddepeHnnpoBaHHbIN
pactBopurelb.PacTs YMeHue: olnpeleacHue ITOHITHS CaMOOIICHKC Ha OCHOBC O1poc

opbl. HachllieHHbIE 1
HEHAaCBIIICHHbIE
PacTBOPBL.
PactBopumocTs
BEILECTB B BOJIE.

CTPOUTH MOHATHEIE JUIsI TAPTHEPA
BbICKa3bIBaHHWs, YUUTBIBAONIUEC, YTO
MapTHEP 3HACT U BUAUT , a YTO HET,
3a/1aBaTh BOMPOCHI; KOHTPOJIUPOBAThH
JIEUCTBUS TTAPTHEPA.

ILAYYA.

YMeHue:

OcCymecTBIATh aHATN3 00BEKTOB C

pacTBOpPEL, BUABI paCTBOPOB,
CBOMCTBa BOJBI KaK
pacTBOPUTEILS;
MIPEACTABICHHUE O CYITHOCTH
npoiiecca noiay4eHus
KpUCTAJUIOB U3 PacTBOpPa
COJICH.

KpUTEPHUS YCIIEITHOCTH
y4aeOHOM NeITeTbHOCTH.




BBIZICIICHUEM CYILIECTBCHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB;
OCYIIECTBIISITh CHHTE3 KaK COCTABIICHHE
IIEJI0T0 M3 YacTeH.
P.YV]I.
YMeHus:
1.OcymecTBIATH UTOTOBBIN u
MIOIIArOBBIM KOHTPOIIb MO Pe3yibTaTy;

33. | Konnenrparus 1 K.YVY/. . YMeHHe XxapakTepu3oBaTh Pemate pacuerHsie CamocrosTenbpHas
pacTBOpOB. qac YMeHne caMoCTOsTENNEHO CYIIHOCTb TIOHSITHS 3a[ja4d Ha BBIYUCIICHUE paGota ( pemenue
MaccoBast 1omst OPTaHU30BbIBATH Y4eOHOE MaccoBast oS MacCcOBOM JIOJTH 3a71a1).
PacTBOPEHHOTO B3aMMOJEHCTBUE B TPYIIIIE. pPacTBOPEHHOr'O BEIIECTBA B pacTBopa u Maccy
BEILIECTBA. ILYY. pacTBopeE; BEIIIECTBA B pacTBOpE

Ymenne peoOpa3oBLIBATH YMETh BBIYHCIIATh
nHGOpPMALMI0 W3 OIHOTO BHUAA B MacCcOBYIO JOJIIO BEIIECTBA
JIpYrOM. B PacTBOpE

P.YY .

YMeHne coCTaBIATh IUIaH PEIICHHUS

MpoOIEMBI

34. | IIpakTuueckas 1 K.YY . . Ucnionp3oBanme ®dopmupoBaHue [IpakTnyeckas padota-
padorta qac dopmupoBanne ymMeHHs padboTaTh B MPaKTUYECKUX U WHTEpeca K HOBOMY oT4er
Neq « napax. nabopaTopHbIX pabor, MpeIMeTy
[Ipurorosnenwne ILYVYA. HECJIO)KHBIX [IpuroraBnuBath
pacTBOPOB CoJIeH C dopmupoBaHreyMeHHs — HAOIIOAATH, 9KCIEPUMEHTOB JIJIs pacTBOp COJHU C
onpezeneHHON JenaTh BBIBOJIBI npu JIOKa3aTesIbCTBa ornpeenEHHON
MacCOBOM J10JIeH MPOBEJICHUUONBITOB. BBIIIBUTAEMBIX MAacCOBOM JoJIei
pacTBOPEHHOTO MPETOIOKEHHI; pacTBOpEHHOTO
BEIICCTBA» orvcaHue BEIIECTBA, PeLIaTh

3aj]a4u Ha
orpeieneHue
MacCoBOH 10J1H
PacTBOPEHHOTO

BCIICCTBA




35

TToBTOpHO-
00001IAI0MKH YPOK 110
TemaMm « Kucnopony,
«Bogopon», « Bonay,

K.YY/.

YMeHHue caMOCTOSTELHO
OpraHU30BLIBATH yUEOHOE
B3aMMOJICHCTBUE B TPYIIIIE.

Vmenue NOPpUMCHSATH
MOJIYYCHHBIC 3HAHUA IJIA
peuICHUA 3a1a4

Ymenue
OPHEHTHPOBATHCS Ha
MOHUMAaHUE MPUYUH
ycrexa B y4eOHO

HubdepeHunpoBaHH biit
orpoc

PactBOpbI» ILYY/. JIESITENBHOCTH.
YMeHue oCylIeCTBISATh aHAIN3
O0OBEKTOB C BBIJICICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB.
OCYIIIECTBIISTh CHHTE3 , KaK
COCTABJICHHE 11€JIOTO U3 YacTeH.
P.YVYI.

YMeHHe 0CyIEeCTBISATh UTOTOBBIMA
U IIOIIArOBBIA KOHTPOJIb 110
pe3yabTaTy .AJIeKBaTHO
BOCHPHUHUMATH OICHKY YUUTEIS.

36 Konrtpoabhas padora 1 K.YY/. YMeHue oBiaeHus Ymenue Kontponbnas pabota
Ne2 mo Temam: qac YMeHne caMocTosITeIbHO HaBBIKAMU KOHTPOJISI U OPHEHTHPOBATHCA ~ Ha
«Kucaopoa. Bogopon. opraHmogvaaTb yaebHoe OIICHKHU CBOEH OHAMAHME npHUunH
PacrBopnl. Boga» B3aMIMOJICHCTBUE B TPYIITIE NeSITeIbHOCTH, YMEHHE .

ycnexa B y4eOHOI
ILYVY/. MPEABUIETH BO3MOXHBIE
YMeHnue npeoopa3oBbIBaTh ITOCIIEZICTBHSI CBOMX ACATCITEHOCTH
nH(GOPMAITUIO M3 OJTHOTO BUA B JICUCTBUH. [TpumensTh
IPYTyIO. nosryueHHsle Y'Y /1 npu
P.VV], BBITIOJTHCHUU
YMeHue cocTaBiATh MJIaH TPpEHUPOBOIHBIX
pemieHust mpoOJIEMBbI. 3a/laHin 1
YHpaXHEHHH
Tema NeS: « KosimyecTBeHHbIE OTHOIIEHUSI B XUMHI» (5 4acoB)

37 Moutb- eguHUIA 1 K.YY . YMeHne BBIYUCIISTh MoTuBarusi Hay4deHUS JuddepeHunpoBanH biit
KOJIMYECTBA BEIECTBA. yac YMeHne caMoCTOSTeNEHO MOJISIPHYIO Maccy 10 npeaMery  XHMHA ompoc
MounsipHast Macca. OpraHH30BBIBATE yaebHoe dhopmyre coeHEHUS, pa3BUBATH 4yYBCTBO

B3aMMOJICHCTBUE B TPYIIIIEC KOJIMYIECTBO BEIIECTBA,

TOPIOCTH 3a
ILYY . 00BEM HITH Maccy 10 .
YMmeHnue rnpeodpa3oBhIBaTh KOJIMYIECTBY BEIIECTBA, POCCHUCKYIO
uH(OPMALIUIO U3 OAHOTO BH/IA B 00beMy WM Macce XUMHYECKYI0  HayKy.
APYTry1o. PEareHTOB WM MPOIYKTOB Hpagsctenno-
P.YVA, peaKIuu. ACTETUYECKOE
YMeHHue cOCTaBIATh IUIaH PEIICHUS OLICHUBAHHE.

IPOGIIEMBI.




38 | Boruucienus 1o 1 gac K.YV . YMeHue BbIYUCTATS : YMenue oneHuBath cBou | JIuddepeHunpoBaHH bl
XUMHYECKAM YMeHne caMoCTOSTENBEHO KOJIMYECTBO BEIIECTBA WIIN y4eOHbIe TOCTIKEHUS. ompoc
YpaBHEHUSIM OpTaHU30BbIBATh Y4eOHOE Maccy Mo KOJMYECTBY

B3aMIMOJICMCTBUE B TPYIIIIE BEIIECTBA WK Macce

ILYVY . pEareHTOB UiIu NPOAYKTOB

YMenue npeoOpa3oBbIBaTh | PeaKInu.

“H(OPMAITUIO U3 OJTHOTO

BH[A B JIPYTYIO.

P.YVY],

YMeHne cocTaBisATh MIaH
pereHus IpooIeMbl
39 3akoH ABOragpo. 1 K.YYA. YMeHHUe BBIYHCIATH: Hcnonp3oBaHue BHyTpHU- CamocrosiTenbHast

MounsipHbIfi 00beM Jac 1. YMenue ucronb30BaTh KOJIMYCCTBO BEIIICCTBRA, 1 MEXIPEIMETHBIX pabota (pelnieHue 3a1a4
ra3os. peyb ISl peryisaiuu 00bEM WITH Maccy 110 cBs3eil BhIUMCIIeHHe )

CBOETO JIeiicTBHS; KOJIMYECTBY BEIIECTBA, MOIPHOTO 0GBEMa

2.AneKBaTHO 00beMyY WIIH Macce .

WCIIONTE30BATh PEUYEBHIE peareHToB u Ta308, OTHOCHTCIEHOM

CpEICTBA ISl PeIICHHS NPOJYKTOB PEAKIIUH; IUIOTHOCTH r'a3os,

Pa3JIMYHBIX HaxXoauTh 00BEM rasza Io 00BbEMHBIX OTHOIIEHHH

KOMMYHHKATHBHBIX 3a]1ad, HU3BECTHOMY KOJIHYECTBY ra30B MPU XUMUIECKHX

CTPOUTHh MOHOJIOTHUECKOE BEIECTBA U PeaKIIHsX

BBICKa3bIBaHUE, BIA/IETh MIPOM3BOANTH OOpaTHbIE VCIoB30BAHIE

nuanorudeckoit popmoit BBIYUCIICHHUS

peun TLYYL. MIPUBEJICHHBIX B

1.YMeHus ocymecTBIATh yueOHuKax 1

CpaBHEHHE U 33JJAYHAKAX aJITOPHUTMOB

KJIACCU(UKAIUIO, BHIOMpAs pelieHus 3a1a4d

KPUTEPHUH U YKa3aHHBIX

JIOTHYECKHX OIlepaLnii;

CTPOUTH JIOTHIECKOE

paccyxaeHue

P.YVYI.

YMeHne caMoCTOSTENBHO

aJICKBaTHO OLICHUBATh

MPpaBUJIIBHOCTDb

BBITIOJIHEHUSI IEUCTBUS U

BHOCUTbH HEOOXOIUMBIE

KOPPEKTUBBI B UCIIOJTHEHHUE

KaK 10

40 OTHocHUTEIbHA 1 K.YV . YMeHune BEIYHUCTAT Hcnons3oBanue JuddepeHunpoBan

sl IVIOTHOCTh qac YMmenue OTHOCUTEIBHYIO BHYTpH- U HBIH OTIpoC
ra3os. CaMOCTOSITEITLHO IJIOTHOCTH Ta30B MEXMPEAMETHBIX




OpraHu30BbIBATH cBsi3eit Beruncienue
y4aeOHOe MOJIIPHOTO 00BeMa
JelCTBHE. ra3oB, OTHOCUTENBHON
ILYY/. IUIOTHOCTH I'a30B,
YMmenue 00BEMHBIX OTHOIICHUH
npeoOpa3 ra3oB MIPU XUMUYECKUX
OBBIBaTh WH(pOpPMAIIIO U3 peaKIusIx
OJIHOTO BHJIA B APYTOM. Hcnons3zoBanue
P.YVYA. MIPUBEJICHHBIX B
VYMeHne cocTaBlIATh IIaH y4eOHHMKaxX
penieHus npoOIeMbl
41 O0beMHBIE 1 K.YVYI. YMenne npoBoauTh pacuetsl | lcnonas3oBaHue JuddepeHunpoBaHHbIT
OTHOLIEHMSA ra30B MpU | dac 1. Ymenue: Ha OCHOBE BHYTpHU- U ormpoc
XHMHYECKHX CTPOUTH ITOHATHBIE JJIs YpaBHEHUIPEAKIINHA, YMETh MEKITPEIMETHBIX
peakuusix. MapTHEpPa BbICKA3bIBaHUS, BBIYUCIIATH: KOJIUYECTBO cBs3eil Beruncnenue
YYUTHIBAIOIINE, YTO BEIIECTBa, 00bEM HIIH Maccy MOJISIPHOTO 00beMa
MapTHEp 3HAET U BUJINT, & 0 KOJIMYECTBY BEIIECTBA, razoB, OTHOCUTEIbHOU
YTO HET; 3a]IaBaTh o0BpeMy nim Macce TUIOTHOCTH Ta30B,
BOIIPOCHI; KOHTPOJIHPOBATH peareHToB U MPOJYKTOB 00BEMHBIX OTHOIICHUH
JeHCTBUSA MapTHEpA. peaxiuu (HaXOAuTh 00BEM ra3oB IIPY XUMHUYECKHUX
ILYY. rasa 1o KOJIM4eCcTBY peakuusax
YmMmenue: BEIIEeCTBa, Macce WiIn HcnonpzoBanue
OCYIIECTBIISATH aHAJH3 00BEMY OJTHOTO U3 MIPUBEICHHBIX B
00BEKTOB C BHIICIICHUEM peareHToB WK IPOIYKTOB y4eOHHKaX U
CYIIIECTBEHHBIX U peakiuu 3aJJaYHAKax
HECYIIECTBEHHBIX AITOPUTMOB PEIIEHUS
[IPU3HAKOB; 3amaqy
OCYIIECTBJIATH CHHTE3
KaK COCTaBJIEHHUE I1€JI0T0
U3 yacTen.
Tema 6: «OCHOBHbBIE KJIACCHl HEOPraHNYECKUX coequHeHmni» (12 yacoB)

42 | Oxcupsl, cBOMCTBA K.YVY/I. YMeHne Ha3bIBaTh HccnenoBath cBOMCTBA WNHnuBu Ty aTbHBIH
OKCHJIOB, HOMEHKIIATypa, 1. YMmenue COETMHEHHSI N3YIEHHBIX M3y4aeMBIX BEIIECTB nuddepeHIIMPOBAHHBI 1
MOJIyYCHUE U JIOTOBApUBATHCS U KJIacCOB (OKCHJOB); HaGmopats Qpusnueckue ompoc.
MIPUMEHEHUE. 1 yac MIPUXOJIUTH K 00IIeMy OnpenensiTh

PELICHUIO B COBMECTHOM
JESTENBHOCTH;

2. YMeHUe MPOJTyKTHBHO
paspemars KOHQIUKTHI
Ha OCHOBE y4eTa
HUHTEPECOB U MO3UIIUN

NPUHAAJIC)KHOCTD BEIICCTB K
OTIpPENICICHHOMY KJIAcCy
COeAMHEHHH (OKCHIaM);

XapaKTEpHU30BaTh
XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB

U XUMHWYECCKHE
MIPEeBPAICHHS
HN3y4a€MbIX BCIICCTB
OnuceIiBaTh XUMHYECKHE
peaknuu, HaOJIro1aeMbIe
B XOJIe




BCEX €r0 YYaCTHUKOB
P.YVYA.

1.YMeHue yuuThIBaTh
BbIJICJICHHBIE YUUTEIEM
OpPHCHTHUPHI ACHCTBHS B
HOBOM y4eOHOM MaTepuaie
B COTPYZIHHUYECTBE C

HEOPTaHWYECKUX  BEIIECTB
(OKCHIOB);COCTaBIATh
(GopMyIBI  HEOPraHUYECKUX
COETMHECHUM HA3YYEHHBIX
KJIacCOB(OKCHIOB)

JICMOHCTPAIMOHHOTO

1ab0paToOpHOTO

IKCIIEpPUMEHTA
ColmronaTh mpaBuiia

YUUTEIICM;
43 OcHoOBaHuA, 1 K.YVI. YMeHue Ha3hIBaTh HUccnenosaTh cBOMCTBA NuauBuayanbHbI
Kiraccuduka yac YmMenue COCTMHECHUSI U3YUYCHHBIX M3y4aeMbIX BEIIECTB mudpepeHIUpPOBaHHBI T
s CaMOCTOSITCIIBHO KJIACCOB (OCHOBaHHﬁ), Ha6ronats o1poc
OCHOBaHMI, OpPTaHHU30BHIBATh OTIPEe/ICIIAT busmaeckie u
HOMCHKJIATYP yuebHoe 5 MIPUHA/JIEKHOCTh BEIIECTB XUMHIECKHE
a, B3anUMOJCUCTBHUC
nonyueric, b rpyme coemesni (ocosarun) | T
LYV M3ydaeMbIX BEIIECTB
VMene: OnuceIBaTh
OCYIIECTBIIATh aHAIN3 XUMHYCCKHC PCAKIHH,
00BEKTOB C BBIACICHUEM HaOIr0IaeMbIe B X0OJI€
CYIICCTBCHHBIX 1 JEMOHCTPAllMOHHOT'O U
HECYIIECTBECHHBIX 11a60pPaTOPHOTo
HpU3HAKOB, SKCHIEPHMEHTA
OCYIIECTBIISTh CHHTE3 Co6mionath npaswa
KaK COCTaBJICHHUE 1EJI0r0
. TEXHUKH 0€30MMaCHOCTH
13 YacTei.
P.YVI. Jlenatb BHIBOJIBI U3
VMEHUS: pe3yJIbTaTOB
1.0cyuiecTBasTh IPOBEACHHBIX
HUTOTOBBIH U XUMHYECKUX OIBITOB
MOIIATOBBII VyacTBOBaThH B
KOHTPOJIb 110 COBMECTHOM
pe3ybTarty, o0Cy)XIeHIH
2. AZICKBATHO PE3yJILTATOB OIBITOB
BOCITPMHUMATH Kaccudummposa
OHeHKyquTeH;[; Th I/I3yT-IaeMBIe
3. Paznuuats cnocod u
pesyIbTaT AeHCTRS BeHIe(iTBa 10 COCTaBY
U CBOMCTBA
44 duzndeckue u 1 K.YV/. VYMeHHe coCTaBIIsTh HccaenoBarh WHnuBuyanbHbIN
XUMUYECKHE gac dopMmupoBaHHE YMEHUS (hopMyITBI HEOPTraHUIECKUX CBOMCTRA nubdepeHIPOBaHHBI i
CBOMCTBa paborath B mapax. COEIMHEHHH U3YYEHHBIX M3ydaeMbIX ompoc.
OCHOBaHHM. ILYVY . KJIACCOB(OCHOBAHHN );

BEILIECTB




Peakius @opMUpOBaHHE  YMEHUA YPaBHEHUS] XUMUYECKUX Hab6monats
HEHTpai3aIi. HaOIItOaTh, JeNnaTh peakuuii (XapaKTepHbBIX IS dusmueckue u

BBIBOJIBI TPHU TIPOBEICHUU OCHOBAHH ); XHMHYECKHE

OTIBITOB. XapaKTepH30BaTh MpeBpaeH s

P.YVY /. XUMHYECKHE CBOUCTBA
M3y4aeMbIX BEIICCTB

YMeHnue pacrio3HaBaTh OCHOBHBIX KJIaCCOB
OrnuceIBaTh

OTIBITHBIM ITyTEM HEOPTaHMYECKUX  BEIICCTB

OCHOBaHUsI, OTKCHIBAThH (ocHOBaHMIA) XUMHYECKUE PEAKIINH,

XUMHUECKHE PEaKLH, HaOJI0JTaCMBIC B XOJIE

HaOIIroJaeMbIe B XOJIE ACMOHCTPAIUOHHOT'O U

JKCIIEPUMEHTA. 71a00pPaTOPHOTO
IKCIIEPUMEHTA
Co0Omo1aTh mpaBuIIa
TEXHHUKH 0€30IaCHOCTH
JlenaTs BRIBOIBI U3
pe3yIbTaToOB
MIPOBEICHHBIX
XUMHYECKHX OIBITOB.

45 AwmdoTepHBIC 1 K.YYA. YMeHne xapakTepu3oBaTh Ymenue WHnuBuyanbHbIH
OKCHJIBI U qac dopMHupoBaHUE YMEHUS XUMHUYECKHE CBOWCTBA OPUEHTUPOBATHCS I QepeHInpOBaHHbI i
THUIPOKCHIBI paboTaTh B mapax. OCHOBHBIX KJIACCOB HA TIOHMMAHIE orpoc.

ILYY. HEOPraHUYECKHX IPHMMH ycIiexa B
dopMUpOBaHUE  YMEHUS coeanHeHmH( aM(pOTEPHBIX yueGHoit
HaOI0/1aTh, JienaTh HEOPTaHUYECKUX

9 JIeSTEIIbHOCTH.
BBIBOJIbI TPHU TPOBEICHUU COETMHEeHHIA). .
OTIBITOB. PUMCHAITE
P.YV] nosryueHue YV /[
1. VYMeHnue MIPH BEITIOJTHEHUN
pacmno3HaBaTh TPEHUPOBOYHBIX
ONBITHBIM IIyTEM 3aJJaHuA U
OCHOBAHUs, OIIMCHIBATH ynpa)KHerH‘/'I_
XUMHYECKUE PEaKIInH,
Ha0II0aeMbIe B X0JIe
JKCIIEPUMEHTA.

46 Kucaotsl, nx 1 K. YV/. YMeHUe Ha3LIBATh UccnenosaTh cBOMCTBA WHnuBuyanbHbII
KJIaCCU(UKAIU yac 2. Ymenue COEIMHEHUSI U3YUYEHHBIX M3y4aeMBbIX BEIIECTB g dhepeHIIMPOBaHHBI i
U JIOTOBapUBATHCS U KJIacCOB (KHCIIOT); Habmonats orpoc.
HOMEHKJIaTypa MIPUXOIUTH K 00IIEMY } OMNpeaesATh busmeckue u
dusnveckue u pEIIeHUIO B COBMECTHOM MIPUHA]JIEKHOCTh BEIIECTB N HMUCCKIE
XUMHYECKUE JeATeIbHOCTY; 2. Y MEHHE K OTIPEJICIICHHOMY KJIacCy

MpeBpaIieHA

CBOMCTBA KHUCJIOT.

MPOJAYKTUBHO pa3peraTh
KOH()JIMKTHI Ha OCHOBE

COCTMHECHHH (KHUCTIOT);
YMEHHE COCTaBJIATh

HN3y4acMbIX BEHICCTB




ydeTa HHTEPECOB U
TO3HIIHI BCEX €TO
YYaCTHUKOB

ILYY/.

1.YMmenue npoBoIUTh

(hopMyITBI HEOPTaHUICCKUX
COETMHEHHI N3yUYEeHHBIX
KJ1aCCOB

VYMeHne cocTaBIsATh

OnuceIBaTh
XUMHYECKUE PEaKIIUH,
HaOII0AaeMBIe B XOJE
JIEMOHCTPAIIMOHHOTO U

YPaBHEHNUS XHMHIHECKIX TaGOPATOPHOTO
CpaBHEHHUE U peaxumi,
9KCIIEpPUMEHTA
KJ1accU(UKAIMIO MO XapaKTepU3YIOLINX Cob
o JIIOJIATh
3aJJaHHBIM KPUTEPUSIM; XMMUYECKHe CBOICTBA obioaa
3. opMupoBaTh y MpaBUiIa TEXHUKH
yUaIIXCs 0e30macHOCTH
MpeCcTaBICHUE O
HOMEHKJIAType
HEOPraHMYECKHX
COEIMHEHHH
47 dusnueckue u 1 K. YV/. YMeHue Ha3bIBaTh UccnenoBath cBolicTBa WunuBuyanbHBINA
XHMHYECKUE yac 4, Ymenune COCTMHECHUSI U3YUECHHBIX M3y4aeMBIX BEIIECTB G dhepeHIIMPOBaHHBI 1
CBOMCTBA KHCIIOT. JI0TOBapUBATHCA U KJ1aCCOB (KHCIIOT); Ha6monath omnpoc.
MIPUXOAMTH K 00LIEeMy OTIPENIEIISATh busmaeckie u
PELICHHIO B COBMECTHON MPHUHA/IJICKHOCTH BEIIECTB
XUMHUYECKHE
JesITeNbHOCTH; 2. Y MEHHe K OIpesieIEHHOMY KJ1accy
. IpEeBpaLIeHUs
MIPOAYKTHBHO pa3periaTh COCAMHEHHH (KHCIIOT);
KOH(JIMKTHI HA OCHOBE YMEHHUE COCTaBIISATh M3y4aeMBIX BEIICCTB
ydeTa HHTEPECOB U (bopMyJIbI HEOPraHUYECKHUX Omnuceisats
TO3UIIMH BCEX €r0 COEIMHEHUH U3YYEHHBIX XUMHAYCCKUC pCAKIIMH,
YYaCTHUKOB KJIaCCOB HaOJroaeMble B X0€
ILYVY/. YMeHnue cocTaBiIsITh JIEMOHCTPALIMOHHOTO U
1.YMeHune npoBoanTh YPaBHEHUS! XUMHUYECKHX 11a6OpPaTOpPHOTO
CPaBHEHHE U peakuuii, SKCIIEPUMEHTA
KJ1accu(UKAIHIO TIO XapaKTepU3YIOLIHX Cobmozath
3aJJaHHBIM KPUTEPUSIM; XHUMUYECKHE CBOICTBA
MPaBUIa TEXHUKH
5. ®opmupoBats y
0e30macHOCTH
yuamuxcs
MpeJCTaBICHUE O
HOMEHKJIaType
HEOPraHWMYEeCKUX
COEIMHEHUH
48 Counn, ux 1 YVYI. YMmenue COCTaBJISITh CocraBiartb WNHnuBuayanbHbIi
KnaccupuKays u qac 1. Ymenue (hopMynbl HEOpPraHWYECKHX GOpMyITBI OKCHIOB, n¢pepeHIpoBaHbI i1
HOMEHKJIaTypa. JIOTOBapUBaThCS U COCJIMHEHHH  W3YYEHHBIX KHCIIOT. OCHOBANYA orpoc.
2 2
Crioco0Ost IIPUXOAUTH K 00LIEMY KJ1accoB(coreit); coneii
MOJTyYCHUS COJIEH. PELICHHUIO B COBMECTHOM YMEHHUE Ha3bIBATh XapaKTepHIOBaTh

JIeSITeIBHOCTH; 2. Y MCHHUE

COCIMHCHUA N3YUCHHBIX




MIPOIYKTHBHO pa3peliaTh
KOH()JIMKTHI HA OCHOBE
y4ueTa UHTEPECOB U
MO3ULIUNA BCEX €ro
YY4aCTHUKOB

ILYY.

1.YMeHue npoBOIUTH
CpaBHEHHE U
KJ1accU(UKAIHIO TIO
3aJIaHHBIM KPUTEPHSIM;

KJ1accoB (coJeit);
OTIPEIETISITh
MIPUHA]ICKHOCTh BEIICCTB
K OTIPEJIEIIEHHOMY KJIacCy
COCTMHEHHH (coteii);
YMEHHE COCTaBJIATh
(hopMyJIbI HEOPTAHUYECKUX
COETMHEHUU

COCTaB M CBOMCTBA
BCIIECTB OCHOBHBIX
KJIACCOB
HEOPTaHUYECKUX
COCIUHCHUH
3anuceIBaTh YPaBHEHUS
XUMUYECKUX PeaKIuit
10 CXeMaM, pelIaTh
pacueTHbIe 3a7a4H 110

2. ®opmHUpoBaTh Y XUMHYECKUM
y4amuxcs YPaBHEHUSIM.
MIpe/ICTaBIECHUE O

HOMEHKJIaType

HEOpPraHMYECKUX

coenunenuit P.YY I,

1.YMeHue yuuThIBaTh

BBIJIETICHHBIE YUUTEIEM

OPUEHTHUPBI ICHCTBHUS B

HOBOM y4eOHOM

MaTtepua’e B

COTPYJIHHYECTBE C

YUUTENEM;

peanu3anmy.

49 | dusnueckue u 1 K.YV /1. Vmenne XapakTepH30BaTh @poHTAIBHBIH OIPOC.
XUMHYECKHE CBOWCTBA yac YmMmenue XapaKTepHu30BaTh COCTaB U CBOWCTBA
coneit CaMOCTOSITETIHLHO CBOWCTBA N3YYEHHBIX BEIIECTB OCHOBHBIX

OpTraHU30BHIBATh KJIACCOB KITACCOB
yaeOHoe § HEOPraHM1eCKux HEOPTAHMUECKHX
B3aNMOJIeCTBHE B BelIeCTB (coleit); .
rpynne. ILYY /. YMEHHE COCTABJIATH COCIIHCHIH
YMmenue mpeoOpa3oBbIBaTH ypaBHEHUS 3anucriBats ypaBHeHVHH
MHQOPMAIIMIO W3 OJHOTO | PEaKIHWi, XapaKTePU3YIOIIHX XUMHHCCKIX PeaKIH
BHJIA B IPYTOH. XUMHUYECKHE CBOWCTBA CONEH 110 cxXeMmawm, peiarhb
P.YVA. pacyeTHBIC 3a1a9n
YMeHHe cOCTaBIATh IUIAH
peneHns NpooJIeMBl.

50 I'enetnueckas 1 K.YVYI. VMenue: CocTaBnsTh IIpakTuueckoe
CBSI3b MEX]TY yac 1.YMeHne HCIoJIb30BaTh XapaKkTepu30BaT (OPMYITbI OKCHIOB, 3ajlaHue.
OCHOBHBIMU pEYb a1 RCFYHHHI/II/I b XUMHUUYECKUE KHCIIOT, OCHOBaHHfI,
KJ1acCaMu CBOCTO ACHUCTBHA, CBOICTBA coreii
HEOPraHUYECKUX 2.AnekBaTHO OCHOBHBIX




COCTMHEHHA. HCIIONTH30BATh PEUEBEHIC KJIacco XapakTepu3oBaTh

Cp€acTBa IJisd peIICHUA B HCOPTraHUYECKUX COCTaB U CBOUCTBA
Ppa3IUYHBIX BEILIECTB; OMPENEIATh BEIIECTB OCHOBHBIX
KOMMYHHKATHBHBIX 3aj1ad, MIPUHAIJIC)KHOCTH BEIIECTB KIIACCOB
CTPOUTH MOHOJIOTHYECKOE K onpenene?HOMy KJIacCy HEOPrAHHUECKHX
BBICKa3bIBaHHE, BJIAJICTh COCIMHEHMI g

o o COCIMHCHUI
ouanoruyeckoit popmoit COCTaBIATH (HOPMYJIBI

3anuceiBaThypaBHEHUS
peuu P.YV 1. HEOPraHUYECKUX .
YMeHne caMoCTOSITEILHO COCIMHEHU I XUMHUYECCKHX pCaKIUU
aJIeKBaTHO OLIEHHUBATH M3YYEHHBIX KJIACCOB o ¢xemam, peliaThb
MIPaBUILHOCTH pacueTHbIe 3a7a4M 110
BBIIIOJTHCHUA HGIZCTBHH u XUMHWUYECKUM
BHOCHUTH HEOOXOIUMEIE ypaBHEHUSM
KOPPEKTUBHI B
WCTIONTHEHHE KaK 110 XOIY
€ro peaymsaliy, TaK 1 B
KOHIIE JIeHCTBUSL.
ILYVY/.
YMeHue: oCcylecTBIATh
CpaBHEHUE U
KJIACCU(PUKAITHIO,
BBIOMpas KpUTEPUHU IJIs
YKa3aHHBIX JIOTHIESCKIX
OIepalnii;
CTPOUTH JIOTHIECKOE
paccyKJIeHue
51 IIpakTH4eckas 1 K.YY . YMeHnue NpuMeHATh OKCNepUMEHTAIBHO OT4eT 0 MPaKTHUYECKOM
padotaNeS.Pemre qac 1.YMeHne ucnoiab30BaTh MOJTyYEHHbIC 3HAHUS TS pabore.

HUC
SKCIIEPUMEHTAIIbH
BbIX 33J1a4 I10 TEME
«OCHOBHBIE
KJIACCHI
HeOpI‘aHI/I‘-IeCKI/IX
COEIMHEHUI

peYb IS PEeTYIISINH
CBOETO JICHCTBUS,
2.AneKkBaTHO
HCTIONTH30BATh PEUEBEIC
CpeIcTBa IS PEeUICHUS
Pa3IUYHBIX
KOMMYHHKATHUBHBIX 3aj1a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIIAJICTh
auanoruyeckoit popmoit
peuu P.YVY L.

YMeHue caMmoCcToATENIbHO
aJIeKBaTHO OIICHUBATh
TIPaBUILHOCTH

PEeICHUA MPAKTHYCCKUX
3a7a4, coOmMIoas
npaBuiIa 6€300acHOrO
obparieHus ¢
BEIIECTBAMHU

M3y4aTh XUMAYECKHUE
CBOJCTBA KJIACCOB
COCIMHCHHM,
OCYIIECTBIIATH CXEMY
MIpEeBPALIECHUH,
COTJIACHO
COCTaBJICHHOM
UHCTPYKIUH,
OIIMCBIBATH
HaOJIIOIEHNs, IeJIaTh
BBIBO/IbI




BBIIIOJIHEHHS JCHCTBUS U
BHOCHUTH HEOOXOIHUMBIE
KOPPEKTUBHI B
HCTIOTHEHHE KaK 110 XOIy
€ro peayin3aIiuy, TaK 1 B
KOHIIE JICHCTBUSL.
ILYY .

YMeHue: oCylEecTBISATh
CpaBHEHUE U
KJTaccu(pUKaImio,
BBIOMpAsI KPUTESPUH IS
YKa3aHHI)IX JIOTHYCCKUX

onepauui;
CTPOUTH JIOTHIECKOE
paccyKJIeHHe
52 [MoBTopenue u 1 K.YV /. 1.3akpenieHre 3HaHUN U 3akperieHue Teo- TecToBBII KOHTPOJIb
00001IeHNe qac VYmenue pacYeTHBIX HaBBIKOB Y- PEeTHUECKHX U 3HAHUM.
TEMBI CaMOCTOSITEITEHO cs. 2.YMeHue peniartb MPaKTHYECKUX
«OCHOBHEBIE OpTraHu30BHIBATh TUIIOBBIE TIPUMEPHI HABBIKOB
KJIacChI yueOHoe KOHTPOJIBHOHM paboTHI. ’
HEOPTaHHYECKUX B3aMOJICHCTBHE TOTy4CHHBIX TIPH
COCTMHEHUID) B rpymme ILYVY/I. U3y- 9CHUH TEMBI
YMmenue:
* OCYIIECTBIIATH aHAIH3
0OBEKTOB C BBIJCIICHHEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;
53 KonTtpoasnas 1 K.YV . YmMenue YMenune KonTponbHas pabora.
padotaNe3 mo yac YMeHue XapaKTepU30BaTh OIIEHHUTH CBOM
Teme: CaMOCTOATEIBHO Ba)KHEUIITHE yueGHbIE
«OCHOBHBIE OpTraHU30BHIBATh XUMUYCCKHC TTOHATHS:
N JIOCTYOKCHUS
KJIACCHI yaeOHOe XUMUYCCKUN DJIEMEHT,
HEOPraHu4YecKux JIeHCTBHE. KJIacCU(pUKAIISL
coeIUHEHHU ILYV]. BEILIECTB

YMmenue mnpeoOpa3oBHIBATH
MHPOPMALIMI0 U3 OJHOTO
BUJIa B APYTOil.

P.YV.

YMeHHE COCTaBJIATH IUIAH
peleHus




MPOOJIEMBI

Tema : « Ilepuoguyeckuii 3aKoH U NepUOAUYECKasi cMCTeMa XuMuuyeckux ieMmeHToB .M. Menneneena.
Ctpoenue atomay ( 7 4acoB)

54

Krnaccudpukamms
XUMHYECKUX
JIIEMEHTOB.
AmdorepHbIe
COCIMHECHMSI.

1
qac

K.YY .

YmMmenue
CaMOCTOSITETTFHO
OpraHu30BbIBATH
yuebHOe
B3aUMOJICCTBUE

B IpyTIITe.

ILYY.

YmMenue
peoOpa3oBHIBATH
WHPOPMALIUIO U3 OJHOTO
BUJIA B IPYTOM.
P.YVI.

YMeHue coCcTaBisATh
IJIaH PeIIeHus
IPOOJIEMBI

YMeHue xapakTepu3oBaTh
XUMUYECKUE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOpPraHu4eCKux
coenuHeHHi (aM(pOTEPHBIX
HEOPTaHUYECKUX
COEJMHEHUI

OKCIepPUMEHTATBH
0 JI0- Ka3bIBaTh
aMQOTEPHOCTb
THJIPOKCH]IOB
LIMHKA 1
AJIFOMHUHUS.

OpOoHTaIBHBINA OIIPOC.
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ITepuoauueckuit
3akoH J[.1.
Menpeneesa.
ITepuonnueckas
TabIHI[a XUMUUECKUX
3neMeHTOB. [ pyniel u
TIEPUOJIBI

qgac

K.YVYII.

1. Ymenue:

0 CTPOUTH MOHSATHEIE
JUISL TapTHEpa
BBICKa3bIBaHHUS,
YUUTHIBAIOIINE, TAPTHED
3HAET U BUIUT, a YTO
HET; 0 3a7aBaTh
BOITPOCHI;

0 KOHTPOJIUPOBATh
JIEUCTBUSA

mapTHepa.

ILYY .

YMmenue:

0 OCYIIECTBIIATH aHATU3
00BEKTOB C BBIIEIEHUEM
CYIIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

0 OCYIIECTBIISATh
CHHTE3 KaK
COCTAaBJICHHE 1[EJIOT0
M3 JacTel.

P.YV]I.

VYMmenus:
1.0cyuiecTBAsTh
HUTOTOBBIN U
TOIIarOBLIN
KOHTPOJIb TIO
pe3yIbTaTy;

2. AlekBaTHO
BOCIIPUHUMATh
OILICHKY YYHTEJIs;

YMenune
XapaKTepU30BaTh
OCHOBHEIC 3aKOHBI
XHMHH: TIEPUOJIUYECKUN
3aKOH. Y MCHHE
OOBSACHATE
3aKOHOMEPHOCTH
H3MCHCHUS CBOMCTB
SJIEMEHTOB B IMpeiaeax
MajblX  MEPUOJIOB U
TJIaBHBIX TIOJTPYIII STh

Ornpenensarsb MepuoI,
rpynity, HOArpymniy,
MOPSIKOBBIN HOMED
anemenTa B [ICXD.
OOBIACHATD
m3MmeHenue CBOHCTB
3JIEMEHTOB B HIX
COCIMHEHUM, 3HATh
MIPUYUHY

3TOTO.

@poHTANTBHBIN OTIPOC.

56

Crpoenue aroma
CocTaB aTOMHBIX SI7IED.
H3zoTomel.
XHAMHYECKHH DJIEMEHT-
BHJ] aTOMa C
OJIMHAKOBBIM 3apsI0M
spa.

qgac

K.YV].

1. YMmenue:

CTpOI/ITB IIOHATHBIC HJIA
HapTHepa BBICKAa3bIBaHHA,
YYUTHIBAKOIIKE, YTO
MapTHEpP 3HACT U BUJIUT, a
YTO HET; 3a/1aBaTh
BOTIPOCHI;

YMeHne o0bACHATE:
(hm3nuecKuit CMbICI
aTOMHOTO (IIOPSIIKOBOIO)
HOMEepa XUMHUYECKOTO
3JIeMEeHTa, HOMEPOB
TpyNIEI ¥ IEpHoAa, K
KOTOPBIM JIEMEHT
[IPUHAJIEKUT B

OnuceIBaTh
XHUMHYECKHI
3JIEMEHT C TOUKH
3pEHHSI CTPOCHUS
aToMa, HaXOJIUTh
YepTHI CXOACTBA U
OTJINYHS YU30TOIIOB

IIpakTHueckoe
3a/laHueE.




KOHTPOJIUPOBATH
JISUCTBUS MapTHEpa.
ILYVY/.

YMmenue:
OCYLUECTBJISATh aHAJIH3
00BEKTOB C
BBIICIICHHEM
CYILIECTBEHHBIX U
HECYIIECTBEHHBIX
MPU3HAKOB;
OCYLIECTBIISITH CUHTE3
KaK COCTaBJICHHE
1IEJI0r0 U3 YacTeu

MEPUOJIUUECKON CUCTEME.

57-
58

Crpoenue
ANEKTPOHHBIX
000JI0YeK aTOMOB
nepBbix 20 37eMEHTOB
NEPUOIUYECKON
cuctemsr J[.1.
Mennenee-

Ba. CoBpeMeHHasI
(hopmynmpoBka
MEPUOTUIECKOTO
3aKOHa.

gac

K.YYA.

1. Ymenue
JIOTOBApUBATHCS U
MIPUXOJIUTH K 00IIeMy
pEIIeHHIO B
COBMECTHOMU
TeSITeIbHOCTH;
2.YMeHue npoyKTUBHO
paspelath KOHQIUKTHI
Ha OCHOBE y4eTa
HWHTEPECOB U MO3HLIMM
BCEX €0 YYaCTHUKOB
ILYYA.

1. ®opmupoBaTth
YMEHHE TIPOBOIUTH
CpaBHEHUE U
KJ1accu(UKAIHIO TIO
3aJJaHHBIM

KPUTEPUSM;
2.DopMupoBaTh y
yuamuxcs
MpeJCTaBICHUE O
HOMEHKJIaType
HEOPraHMYECKUX
coequnenuil. P.YY I,
1. YMeHHe yYuTHIBATh
BBIJIETICHHBIE YUUTEIEM
OPUEHTHUPHI ICUCTBUS B
HOBOM y4eOHOM

YMeHnue

XapaKTepu30BaT

b

XUMHNYECKHE JJICMCHTHI (OT
BOZOPOA IO KabIHs) Ha
OCHOBE UX IOJIOKEHUS B
NIEPUOTUUECKON CUCTEME
J.1N.Menneneena u
0c00EHHOCTEH CTPOCHUS X
dTOMOB,; COCTaBJIATh CXCMbI
CTPOCHUA aTOMOB IICPBLIX
20 snemMeHTOB
MEPUOTUUECKON CHCTEMBI

JlokaswIBaTh
OCHOBHBIC
TTOJIOKECHUS
MNAJICKTUKHA Ha
npumepe 1IC u
CTPOCHHUSA aToMa

IIpakTueckoe
3a/laHueE.




MaTepuaie B

COTPYTHUYECTBE
Cy4YHUTEIIEM;
2. YMmenue
IJIAHUPOBATH CBOU
JICHUCTBUS B
COOTBETCTBHH C
MMOCTaBIICHHOM
3ajadeu u
YCIIOBUSIMHU €€
peaan3aIum.
59- Cocrosane 1 K.YV]. VMeHue Jloka3eIBaTh [IpakTuaeckoe
60 ANIEKTPOHOB B aTOMaX. yac 1. YMmeHue XapaKTepH30BaT OCHOBHEIE 3aJlaHue.
[lepuoaunueckoe JIOTOBApUBATHCS U b XHMIYECKIE T
U3MEHEHUE CBOUCTB HPUXOAUTH K 00ILEMY 3JeMEHTHI (0T IMATEKTHKA Ha
XUMHYECKHX PEIICHHUIO B BOZIOPO/IA 110
SJIEMEHTOB B COBMECTHOM KaJIbLKs) Ha npumepe [1C 1
MEepPHOaX U IIaBHBIX JIeITEIIbHOCTH; OCHOBE HX CTPOEHHUs aroma
NOArpynnax. 2.YMeHHU€e POITYKTHBHO IIOJIOXKEHUS B
paspemaTs KOH(PIUKTHI IIePHOIMIECKOi
Ha OCHOBE y4eTa CHCTEME

HWHTEPECOB U MO3HLIMM
BCEX €T0 yYaCTHHKOB
ILYYA.

1. ®opmupoBaTth
yMEHHUE MIPOBOJUTH
CpaBHEHHUE U
KJ1accu(UKAIHIO TIO
3aJaHHBIM
KPUTEPHSIM;
2.DopMupoBaTh y
yUaImxcs
MpeCTaBICHUE O
HOMEHKJIaType
HEOPraHMYEeCKUX
coequnenui. P.YY I,
1. YMeHue yuuTeiBaTh
BBIJICICHHBIE YUIUTEIIEM
OPHEHTHUPHI ACHCTBHS B
HOBOM y4eOHOM
MaTepHaie B
COTPYIHHUYECTBE C

J.1.Menneneen
au
0COOeHHOCTEN
CTPOCHHS UX
aTOMOB;
COCTaBIIATH
CXEMBI CTPOSHUS
ATOMOB TIEPBBIX
20 »1eMeHTOB
MEePUOIUYECKON
CHCTEMBI




YUUTENIEM;

2. YMenne

IJIAHUPOBATH CBOU
JICVCTBUS B
COOTBETCTBHH C
MOCTaBJICHHOM

3a1a4edl U yCIOBUSIMU €€
peau3alyu.

Tema7: «CTpoeHue BemecTB. XUMUYECKAS CBA3bY (9 4acoB)

61

DIIEKTPOOTPHUIIATEI
HOCTh XMMHYECKUX
JIIEMEHTOB.

gac

K.YV/.

1.YMeHue HCIoIb30BaTh
peyb TSl PeryJIsiuu
CBOETO JICHCTBHS,
2.AneKBaTHO
HCIIOH30BATh PEUEBEHIC
CPEeICTBa TSI peIIeHUS
Pa3THUYHBIX
KOMMYHHKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBAHUE, BIIAJICTh
JManoruyeckoi popmoit
peun P.YY .

YMeHHne caMOCTOSTEIIEHO
aJIeKBaTHO OIICHHUBATh
MIPaBUIILHOCTh
BBINOJHEHHS IEHCTBHS U
BHOCHUTH HEOOXOIUMBIE
KOPPEKTHUBHI B
WCTIOJTHEHHE KaK 110 X0y
€ro pean3alliy, TaK U B
KOHIIE JIeHICTBUSL.
ILYY .

YMeHHe: 0CyIEeCTBISATh
CpaBHEHUE U
KJ1accu(puKanuio,
BBIOMpAsi KPUTEPHUH IS
YKa3aHHBIX JIOTHYECKUX
onepalui;

YmMmenne oObACHATh
XUMHUYECKAE TIOHATHS:
ANIEKTPOOTPULIATEITHHOCTh
XUMHYECKUX JIEMEHTOB,
XUMHYECKas CBS3b, HOH
CpaBHeHue,
COIOCTaBIICHHE,
KJIacCU(pUKAITHS,
pamXHpPOBaHUE OOBEKTOB
0 OTHOMY WJIH
HECKOJIBKUM
MIPEITI0KEHHBIM
OCHOBaHUSIM, KPUTEPHUSIM
YMmeHnne o0bACHATh
TIOHSITHS: XUMHUYECKas
CB$I3b, KOBAJICHTHAS CBSI3b H
€€ Pa3HOBUHOCTH
(TossipHAs ¥ HETIOISIpHAS );
MMOHUMATh MEXaHH3M
o0Opa3oBaHus
KOBQJICHTHOM CBSI3H;
YMEThb ONPEeAEIST: THIT
XHMHYECKOM CBSI3U B
COCIMHEHMSIX

Onpenensrsb
pa3INyYHbIe BUIBI
KOBaJICHTHOM CBSI3H,
3aIIUCHIBATh CXEMBI
o0Opa3oBaHus
BEILIECTB C
KOBAJIEHTHOM
IIOJISIPHOM U
HETIOJISIPHOM CBA3BIO
Onpenensarsb
pa3nu4HbIe BUABI
KOBQJICHTHOM CBSI3H,
3aMUChIBaTh CXEMBbI
o0Opa3oBaHHs
BEIIIECTB C
KOBAJICHTHOU
MOJISIPHON U
HETIOJISIPHOM CBSA3BIO

OpOHTAIBHBIN OIIPOC




OCHOBHBIC BUJIBI 1 K.YV . YMeHne oObSICHITh Onpenensrsb @pOHTaIBHBIN 0IIpOC

62 XUMUYICCKOHN CBSI3H. qac 1.YMeHue ucrob30BaTh XUMHYECKHE TIOHATHS: Pa3IHYHbIE BUIBI
KoBasneHnrtHas cBS3b petb JUIst peryiLin ANEKTPOOTPULIATEIEHOCTh KOBAJICHTHOI CBSI3H,

CBOETO JIeHCTBHS; XUMHYECKUX JIE€MEHTOB,
3aIHACHIBATh CXEMBI
2.AnlekBaTHO XUMHYECKas CBS3b, HOH 5
BaHUS
WCIIOJIb30BaTh PEUYCBHIC CpaBHeHue, 0bpasosa
CpeaCTBa jis PELIeH s COIIOCTABJIEHHE, BCINECTB ©
Pa3IU4YHBIX KJTacCU(pUKAIHS, KOBAJICHTHOM
KOMMYHHKATHBHBIX paHmXHpPOBaHUE OOBEKTOB TIOJIAPHOU U
3a/1a4, CTPOUTh 10 OJJHOMY WJIH HETIOJISIPHOM CBSI3BIO
MOHOJIOTHYECKOe HECKOJIBKIUM Onpenensts
BBICKa3bIBaHUE, BIAJIETh TIPeITI0KEHHBIM
o N pa3IUYHBIC BUIBI
JUAJIOTUYECKON (hopMoii OCHOBaHUSM, KPUTEPUSIM .
peun P.YYI. YMeHHe 00bACHATH KOBAJICHTHOM CBS3H,
YMeHne caMOCTOSTENbHO TIOHSTHS: XUMHYECKas 3alHCHIBATE CXCMBI
aJICKBaTHO OILICHUBATh CBsI3b, KOBAJICHTHAS CBSI3b U o0pa3oBaHUs
MPABUIJIBHOCTD €€ pa3HOBUIHOCTH BEILIECTB C
BBITIOJTHEHHS JEHCTBUS U (TomsipHAs ¥ HETIOMSIpHAS ); KOBAICHTHOM
BHOCHUTH HEOOXOMMBIC 9
)| ITOHAMATh MEXaHU3M TONAPHOH H
KOPPEKTUBHI B o0Opa3oBaHus N
. HETIOJISIPHOM CBS3bIO
WCTIOJTHEHHE KaK 110 X0y KOBaJICHTHOU CBS3H;
€r0 pean3alni, TaK U B YMETb OTIPEACIISATh:
KOHIIE ICHCTBHSL. THT XUMUYECKOH CBSI3U
ILYVY . B COEJIMHEHUSX
YMeHue: oCcylecTBIsATh
CpaBHEHUE U
KJIACCU(UKAITHIO,
BBIOHpAsi KPUTEPHH IS
YKa3aHHBIX JIOTHYECKUX
onepanui;

63 [onspnas n K.YV . K.YVY. Onpenenars IIpakTHueckoe 3aaHue
HEMoJIsIPHAs lyac 1. YmeHnue 1. Ymenne pasINYHbIC BUIBI
KOBaJICHTHAs CBS3b. OTOBapUBATH OTOBapUBATKLCS U o

A p A p KOBaJICHTHOH CBsI3H,
ciu MIPUXOTUTH K 001IIeMy

N 3aIUCHIBATh CXEMBI
MPUXOJIUTH K PEILICHUIO B COBMECTHOM 5
obmiemy JIeITEILHOCTH; 2. Y MeHne 00pa3oBaHMsA
pEIIeHHIO B MPOAYKTHBHO pa3periaTh BCIIECCTB €
COBMECTHOM KOH(JIMKTHI Ha OCHOBE KOBAQJIECHTHOM
JESITeIIbHOCTH; ydeTa HHTEPECOB U TIOJIAPHON U
2.Ymenue HOSHIHH HETOJISIPHOH CBS3BIO
MIPOYKTHBHO

pasperatb




KOH(JIUKTHI Ha
OCHOBE ydeTa

HWHTEPECOB
64 . K.YVY]. K.YVY]. Onpenensarsb
HonHas xuMuuexas lgac 1. VYmenne | 1. YMenue noroBapuBatscs U pasINYHbIC BUIBI [IpakTuueckoe 3aganue
CBSI3b JOTOBapUBaTHCS U | IPUXOJHUTH K 00IIeMy } KOBATICHTHOH CBSI3H,
OPUXOJUTh K  OOIIEMY | PELICHUIO B COBMECTHOU
2 3alKChIBATh CXEMBI
pELICHHIO B COBMECTHOW | IEATENBbHOCTH; 2.YMeHHue
. o0pa3oBaHUS
JEATeNbHOCTH; 2.YMEeHHe | MPOIyKTUBHO pa3pemarh
MPOAYKTHUBHO pa3pemaTh | KOHQIUKTH Ha OCHOBE y4eTa BCINCCTB C
KOH()JIMKTBI HAa OCHOBE | MHTEPECOB M MO3UIIMI KOBaJICHTHOU
ydyera  HMHTEPECOB " MOJISIPHOM 1
HO3HIHUH HETIOJISIPHOM CBS3ZBIO
Kpucrannuuec luac K.YVYI. OnpenenexHue VYuarcs OpoHTaNBHBIA OIPOC.
65 KH€ PEIeTKH. 1. Ymenue KPUCTAIDTHYECKOM XapaKTepH30BaTh
BasieHTHOCTb U CTETIeHb JIOrOBapHUBaTHCS U PELICTKH, THITBI KpUCTAILTHYECKHE
okucinenus. [IpaBnna NPUXOIHUTH K 00IIemMy KPHCTAJUTHYECKUX CLICTKH
OIIpEe/IeIIeHHs CTEIICHEH pELICHUIO B peneTok P
. Onpenenenve
COBMECTHOM YMeH#e onpeiesTh
. BAJICHTHOCTH,
JEeSITEIbHOCTHY; THITbI KPUCTATITHYECKUX
2y OTIPEACIATh
.YMeHue npoayKTHBHO peneTok
BAJICHTHOCTD T10
paspeiath KOH(QIUKTHI YMenue
hopmyue,

Ha OCHOBE y4eTa
HWHTEPECOB U NO3ULIUH
BCEX €ro YYaCTHUKOB
ILYY.

1. ®opmupoBathb
yYMEHUE MPOBOUTH
CpaBHEHHE U
KJ1acCU(UKAIMIO TIO
3aJaHHBIM
KPUTEPHSIM;
2.®opmMupoBath y
yyamuxcs
MpeJICTaBICHUE O
HOMEHKJIAType
HEOPraHMYEeCKHX
coenunennii. P.YY .
1. YMeHre yunThIBaTh
BbIJICICHHBIE YUUTEIEM

OMpeaACIATh BAJICHTHOCTD U
CTCIICHb OKUCJIICHUA




OPUEHTHUPHI ICUCTBUS B
HOBOM y4eOHOM
MaTepuae B
COTPYTHHUYECTBE C
YUHTEIEM;

2. YMmeHue
IJIAHUPOBATH CBOU
JICVICTBUS B
COOTBETCTBHH C
MOCTaBJIEHHOMN
3a1a4edl U yCIOBUSIMU €€
peanu3anny.

66

HrtoroBas KOHTpOJIbHAS
pabora 3a Kypc 8 kacca

luac

K.YV/.

YMenue

CaMOCTOSTENbH

o}

OpFaHI/BOBI)IBaT

b yaeOHoe
JeficTBHE.

ILYY .

YMenue
peoOpa3oBHIBAThH
nHGOPMAIUIO U3 OIHOTO
BHJIa B JPYTIOH.

P.YV].

VYMeHne COCTaBIATh IIaH
penieHus mpoOIeMbl

CamocTtosiTenbHas paboTa

67-
68

Hrtoroselii ypok

luac







TEMATUYECKOE IIVIAHUPOBAHHUE YPOKOB XUMHNHU B 9 KJIACCE

(2 YACA B HEJIEJIIO).
Yvj
e T NMHCTPYMEHTHI OLIEeHKH
g Tema ypoka PEMETHRE r%iﬁiﬁiﬁiﬁféeyyz[ octie OCHOBHLIC BILtL! IVIAHMPYEMBbIX
g 4 PeryasituBnbie YV /I ’ ACITEILHOETH pe3ynb£31’TOB
- 5 5
s g Kommynukarusabie YY
Tema 1: Knaccudukanus xummyeckux peakuuii ( 6 yacos)
I yeTBepTH - 16 yacoB

1- | Kiaccudukanus 3nath knaccudukanyo| [lo3HaBaTebHbIE: ®opmupoBarhb OT1nuyath [Ipesentaunu «lIpaBuna
2. | XUMHUYECKUX peaKIui | XUMHUUYECKUX PeaKlui, | BBIOMPalOT OCHOBAHUS U MOTHBALMIO K OKUCIIUTENBHO-

o pa3IMYHBIM | JaBATh KPUTEPUH IJISI LIE€JICHAIPABIICH- BOCCTAHOBUTEJIbHbIE TB B xabunere Xy,

IIPU3HAKaM: YHCIY U | XapaKTEPUCTHUKY KJaccuUKALUY PeaKkuii | HOM peakuuu OT

COCTaBY HCXOJHBIX U | XUMHYECKHUM PEaKIUsIM| MpeoOpa3oBbIBATH [M03HABaTEIbHON XAMHYECKUX PEAKINI

MOJIYYEHHBIX BEIIECTB; | 3HATh ONPEACICHUS MH(OPMALIHIO U3 OAHOTO JIEATENIbHOCTH, JIPYTUX TUIIOB.

W3MEHEHHUIO CTENEHEH | OKUCIUTEIIbHO- BHUJA B IPYrou u OCO3HAaHHOE, YpaBHuBaThH

OKHCIICHUS aTOMOB | BOCCTAaHOBUTEIBHOU BBIOMpATH 7151 ce0s YBaXKUTEIIBHOE U OKHCIIUTENBHO-

XUMHYECKUX peaKIu, OKHCIUTENS, | yIo0HyI0 hopMy J00poXkenaTeIbHOE | BOCCTAHOBUTENbHBIE

3JIEMEHTOB; BOCCTAaHOBUTEIIA. (uKcanuy mpeCcTaBiIeHUs | OTHOIICHHE K peaKkuuu.

MOTJIOIEHUIO Wiy | YMETh ypaBHUBAaTh nHpopmaun JIIPyromy

BBIJICTICHUIO YHEPTUH. OKHCIIUTENBHO- PeryasituBHbie: YEIJIOBEKY, €ro

KUCJIUTEIbHO- BOCCTAHOBUTEIIbHbBIC BBIJIBUTAIOT BEPCUU MHEHHUIO,

BOCCTaHOBUTEIBHBIX pEaKIuu, pa3zbsCHATH | peUIeHHs MPOOIEMBI, MHPOBO33PEHHUIO.

peakuuii. OKUCIUTENb. | MPOUECCHl OKUCICHHUS | OCO3HABaTh KOHEYHBIN

Boccranosurens. U BOCCTAHOBJIEHUS, pe3yJibTar

npuBOIUTH mpumepsl | KoMMyHuMKaTUBHbBIE:

OKHCIIUTENBHO-
BOCCTAHOBUTEIbHBIX
peaKuuu.

OTCTauBaTh CBOIO TOUKY
3peHusi, MPUBOJAUTH
apryMeHTbI, TOATBEpXKaas
ux paxtamu

pasnuyath B yCTHOM peun
MHEHHUE, JI0Ka3aTeIbCTBa,
TUIOTE3bl, TEOPUN




Tennooii 3 dext
XUMHYECKHX PEaKITHIA.
[Tonstue 06 3K30-
SH/IOTEPMHUYECKUX
peaKIusX.

3HaTh
KJ1acCU(pUKAMOHHbII
MPU3HAK
TEPMOXUMHUYECKHUX
peakuuid. [lonnmare
3HaYeHUE TEPMHHOB:
TETI0BOM 3 dext
XUMHYECKON peaklnu,
TEPMOXHUMHUYECKOE
ypaBHEHUE pEaKIIUH,
9K30- U

PeryasitTuBHblie:
BBIJIBUT'AIOT BEPCUU
pereHust MpoOIIEMBl,
0CO3HaBaTh KOHEUHBIN
pe3yibTar
Ilo3naBartenbHbIC:
BBIOMPAIOT OCHOBAHUS U
KPUTEPHUH IS
KJaccu(UKauU peaKIui
peoOpa3oBbIBATH
UHGOPMAIIHIO U3 OJTHOTO

dopmMupoBaTh
LEJIOCTHOE
MHUPOBO33pEHUE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY
YPOBHIO DPa3BUTHS
HayKHU.

OTnan4gaTh
TEPMOXUMUYECKHE
YpaBHEHUS PEaKLUH OT
JIPYyTUX BUIOB
ypaBHEHUH
XUMHYECKUX PEAKIUH.
Pazauuate 3K30- 1
SHJIOTEPMUYECKOU
peaKuum.

Pacuémnuie 3aoauu 1.
Brruucienna no
TEPMOXUMHUYECKUM

SHIOTEPMHUYECKHUE BHJIa B IPYroi U YPaBHEHUSAM peaKLHil

peakuuu. YMeThb BBIOMpATH 1151 ce0st

3aMuChIBaTh ynoonyto hopmy

TEPMOXHUMHUYECKHE (buKkcany npeacTaBICHUs

ypaBHEHUS peakiuii | uHbopManuu

U BBIYUCIATH

KOJIMYECTBO TEILJIOTHI

o

TEPMOXUMHUYECKOMY

YPAaBHEHUIO PEaKIIMH.
CKOpOoCTh XMMHYECKUX | 3HATh OMpeeTIeHue PeryasitTuBHbIe: ®opmMuUpoBaThH Ha6mronate u NI . BsaumoseiicTue
peaxkuuii. CKOPOCTH CaMOCTOSATENIEHO MOTHBALAIO K OIUCBIBATH .
IIepBoHavasibHBIE XUMHYECKON 00HapyXHUBaIOT U LEJICHAIIPABICHHOW | XUMUYECKHE PEaKIMH, LIHKA € COTLIHOM 1
IIPEICTABIICHUS O peakuuu u eé (bopMyIMpyIOT IpobaeMy. | MO3HaBaTebHOU CpPaBHMBATb, YKCYCHOH KHCTOTAMH.
KaTajause. 3aBUCHMOCTb OT IMo3naBaTtenbHbIE: JIeATEIbHOCTH, COIOCTAaBIIATh, JENATh Bsanmorercraue

YCIIOBUHM TPOTEKAaHMsI | BBIABIIAIOT IPUYHUHBI U OCO3HAHHOE, BBIBO/JIBI. TPARYIHPOBAHHOTO

peakuuu. [loHMMare | ClenCTBUS SIBICHUH, YBaKUTEIBHOE U LKA T IHHKOBOM

3HQYECHUE TEPMUHOB | CTPOAT JIOTUYECKUE J0OpO’KENaTeNbHO TP € COTLTHON

«KaTaau3aTopy, paccyxJ1eHus, EI/;ZJ;I;TOO;?ICTBM

«UHTUOUTODY, yCTaHaBJIUBAIOT NPUUUHHO oxeunia men(IT) ¢

«(pepMeHThI». YMETh | — CIIEJICTBEHHbBIE CBS3H ceproit

ONpeNENATh, KakK
U3MEHUTCSI CKOPOCTh
pEeaKLMH Mo

BIIMSTHUEM Pa3InYHBIX

KommyHukaTuBHbIC:
YUUTBHIBAIOT pa3HbIe
MHEHHUS U CTPEMSATCS K
KOOpJAWHALINK Pa3IN4HbIX
O3UINN

KHUCJIOTOW pa3HOM
KOHIIEHT

pauuy Ipu pasHbIX
TeMneparypax.




IpakTnyeckas
padora Nel: 13yueHue
BIIUSIHUSL YCIIOBUI
IIPOBEICHUS
XAMHYECKON peaKkuu
Ha €€ CKOPOCTh

[IpakTuueckas pabora

O6parumbie 1 3HaTh ONpeaeIeHUs PeryasitTuBHbie: PaszBuBath HaoOmromate u
HeoOpaTUMbIe 0o0paTuMbBIX U CaMOCTOSTEJILHO KOMMYHHKATHBHY | OIUCHIBATH
peaknur. XUMHUYECKOE | HEOOpaTHUMBIX 0OHapYXHBAIOT U 10 XUMUYECKHE PEaKIIHH,
paBHOBECHE U peaKkuuid, dbopMyIIpyOT IPOOJIEMy. | KOMIIETEHTHOCTD, CpaBHHBATb,
CIIOCOOBI €Tr0 XAMHYECKOTO IMo3HaBaTe/bHbIE: YMEHHE YBaXKaTh COIIOCTABIIATh, JENIaTh
CMEILEHUS. PaBHOBECHS, YCIOBUS | BBISBISIFOT IPUYIHHBI U HUHYIO TOUKY BBIBO/IBL.
CMEILCHUS CJICJICTBUS SIBJICHUM, CTPOAT| 3pEHUS TIPU
XAMHYECKOTO JIOTHYECKHE PACCYKIEHUS, | 00CYKICHUN
paBHOBecHs. Y METh yYCTaHABIUBAIOT IPUUUHHO | MPOOIEMBI.
O0OBSACHATH HA — CIIEZICTBEHHBIE CBSI3H YpoK-ynpaKHeHHE
KOHKpeTHOM npumepe | KoMMyHHKAaTHBHBIE:
CIIOCOOBI CMEIIEHUSI | YYUTHIBAIOT pa3HBIC
XUMHYECKOTO MHEHUS U CTPEMSTCS K
paBHOBECHS. KOOPIUHAIINH Pa3TUYHBIX
MO3UIINNA B
COTPYJTHUYECTBE,
dbopMynupyroT
coOCTBEHHOE€ MHECHHE H
MTO3HIIHIO
CymrHoCcTh mporiecca 3HATh OmpeAcIeHUs PeryasiTUBHBIE: CTaBAT dopmupoBaTh Hcnonp3oBarh
AMEKTPOTUTUYECKOM MTOHSTHI yueOHyI0 3a/1a4y, OTBETCTBEHHOE MEXIpPEeIMETHBIS
JIACCOITNAITHH. «OQIEKTPOIHUTY, OTIPEICTISIOT OTHOIIIEHUE K CBSI3H, TPOBOTUTH
«HEIJIEKTPOJIUTY, MMOCJIEN0BATENLHOCTD YUCHHUIO, HaOII0ICHUS TI0 X0y J. UcnibiTanue pacTBopos
«QIEKTPOJUTHYECKAs | MPOMEKYTOUHBIX 1IeJiel C | TOTOBHOCTh H JI€MOHCTPALIMOHHOTO BCIICCTE Ha
UCCOLIUALIIAIY. Y4€TOM KOHKPETHOI'O CIHOCOOHOCTh K JKCIEPUMEHTA, SJICKTPUYICCKYIO
YMeThb pe3yibTaTa, COCTaBIISIOT CaMOpa3BHTHIO W | MCCJIENOBATh cBoiicTBa | POBOAUMOCTE.
UJUIIOCTPUPOBATH IJIaH U aJITOPUTM caM000pa30BaHUIO. | paCTBOPOB ABmxenne
npuMepamMu necTBuit Pa3BuBath JNEKTPOIIUTOB U HOHOB B
usydyeHHole noHAtus | [lo3HaBaresbHBbIE: KOMMYHUKATUBHY | HEDJIEKTPOJIUTOB, SJICKTPUICCKOM  ITOJIC.
U OOBSICHATH MMPUYUHY | CAMOCTOSTEIHHO 10 o0CyXJaTh B Tpymmax
3JICKTPOTIPOBOIHOCTH | BBIACISIOT KOMIIETCHTHOCTb, pe3yabTaThl ONBITOB.




BOJHBIX PAcCTBOPOB
coJiel, KHCJIOT U

hopmyIupyroT
MO03HABATEIBHYIO I11ETTh,

YMEHHE YBaXkaTb
UHYIO TOUKY

LIEJI0Y€EN. UCTOJIB3Ys OOIINE PUEMBI | 3pEHHS TIPU
pelieHns 3a1a4 00CyX/1eHUI
KommyHukaTuBHbIE: poOIEMBI.
KoHTposs u onieHka
JEHCTBUMN ITapTHEPA
DNEKTPOIUTHYECKAS 3HaTh onpeAeIeHus PeryasiTuBHBI€: CTABAT ®opMupoBaTh IIpoBoauTs . UcnbiTanue pactBOpoB
JUCCOLMAIUS KACIOT, | MOHATHM yueOHy1o0 3a/1auy, OTBETCTBEHHOE HaOJII0/IEHUsT B XOJ€ BELICCTB HA
LIEJI0YEHN U COJIEH. «KHUCJI0Ta»,OCHOBAHM | ONPEAEIISIIOT OTHOILIEHHE K JEMOHCTPALMOHHOIO JIEKTPUUECKYIO
€», «COJIb» C TOYKH | IOCJIEN0BATEIBbHOCTD YUYEHHIO, JKCIIEPUMEHTA, IIPOBOAMMOCT.
3pEHHs] TEOPUHU IIPOMEKYTOUHBIX LIEJIEW C | TOTOBHOCTh U UCCIIEeI0BAaTh CBOMCTBA | JIBMXKEeHUE
INEKTPOIIUTUYECKON Y4€TOM KOHKPETHOT'O CHOCOOHOCTh K pacTBOpOB HOHOB B
JUCCOLMAlMU. YMETh | PE3yJIbTaTa, COCTABIISAIOT CaMOpPA3BUTHIO U | JJIEKTPOJIUTOB, JIIEKTPUYECKOM II0JIE.
O0BSACHATH O0IIHe IJIaH U aITOPUTM camMo00pa3zoBaHuI0. | 00CYXKIaTh
CBOMCTBA KHCIIOTHBIX | IEUCTBUH pe3yJIbTaThl OIBITOB,
U LICJIOYHBIX Ilo3naBaTebHbIE: JIEJIaTh BBIBOJBI.
pacTBOPOB HAJIMYUEM | CAMOCTOSITEIIBHO
B HUX HOHOB BBIJIEIISIFOT
BOZIOpOAA U bopMyaHpYIOT
TUAPOKCUI-HOHOB [T03HABATEJIBHYIO LIEIIb,
COOTBETCTBEHHO, a UCHOJb3Ys 00IINE TPUEMBI
TaK)X€ COCTaBJIATH peneHus 3ana4y
YPaBHEHHUS KommyHukaTuBHbIE:
ANEKTPOJIUTUYECKON KoHnTtposs u onenka
JUCCOLMAlUU KUCIIOT, | IEWUCTBUM NTapTHEPA
OCHOBAaHUU M COJIEH.
CunpHble U crnabble 3HaTh OIpEACIICHUS PerynsiTuBHBIC: CTABAT dopMupoBaTh PaGoratk ¢ TekcToM,
3JIEKTPOJIUTHI. MOHATUN «CTEIECHb yueOHy1o0 3a/1auy, OTBETCTBEHHOE HaxOJUTb B HEM pesenTarus
3JIEKTPOJINTUYECKON ONPENEIAIOT OTHOILIEHHE K OTBETHl Ha 3aJaHHBIE
JUCCOLUALIAN, IIOCJIEI0BATEIBLHOCTD YYEHHUIO, YUHUTEIIEM BOIIPOCHI,
«CHJIbHBIE IIPOMEXKYTOYHBIX IIEJIEU C | TOTOBHOCTh M MIPOBOJIUTH
JJIEKTPOJIUTEIY, y4€TOM KOHKPETHOI'O CHOCOOHOCTh K HaAOJIOACHUS 32 XOA0M
«cnalsble pe3yibTaTa, COCTaBIISIOT CaMOpPA3BUTHIO M | JEMOHCTPALIMOHHOIO
IIEKTPOJIUTHD. IIJIaH ¥ QJITOPUTM camM0o00pa30BaHUIO. | SKCIIEPUMEHTA,
[ToHnmaTe pazHUIlY NEeUCTBUHI o0cyxnaTh
Mexay cuiabHbIMU U | [lo3HaBaTe/ibHBIE: pe3yabTaThl OIBITOB,




cl1a0bIMU
IJICKTPOTUTAMHU

CaMOCTOSITEIILHO
BBIJICJIAIOT

(bopMyIHpYIOT
[I03HABATENIbHYIO 11ETIb,
UCTOJB3Ys O0IINE TPUEMBI
pereHus 3a1a4
KomMmyHuKaTHBHbBIE:
KonTtposs u oneHka
JEHCTBUMN ITapTHEPA

J€J1aTb BBIBO/JBI.

10 | Peakuuu HOHHOTO 3HaTh onpeeIeHue ITo3HaBaTe/IbHBIE: PopmMupoOBaTh Ha6mronate u
oOmeHa. YcnoBus peakLuii HOHHOTO CaMOCTOSITEIILHO MHPOBO33pEHUE, OIUCHIBATh CBOMCTBA
POTEKAHUS peaKIuit oOMeHa, YCIIOBUSI UX | BBIACISIIOT COOTBETCTBYIOIIIEE | M3y4aeMbIX BEIIECTB B
MOHHOTO OOMeHa. NpoTeKaHus. YMeTb | GopMyIHpYIOT COBPEMEHHOMY xoze 1abopaTopHOro
COCTABIIATH TIOJIHBIE M | TIO3HABATEIHHYIO IIEIb, YPOBHIO Pa3BUTHS | SKCIIEPUMEHTA.
COKpauIEHHbIC UCTIOJNIB3YS OOIIUE IPUEMBI | HAYKH, Hcnons3oBath
WOHHBIC YPaBHEHUS pereHus 3a1a4 KOMMYHHUKATHBHY | JJabopaTopHOe KagecTBeHHble peakium
HEOOpaTHUMBbIX KomMmyHuKaTHBHbBIE: 10 KOMIIETEHTHOCTb | 000OpYyAOBaHUE U Ha XJIOPHU] " CynbhaT
peaknuii u KonTtpons u onenka U YBaXEHHUE K XUMHAYECKYIO TIOCYJy. | HOHBI
Pa3bACHATL UX JENCTBUN IMapTHEPA WHOM TOYKE
CYIIHOCTb, MPUBOJIUTH 3peHHs Tpu
IPUMEPHI PEeaKIHid 00CyX/IeHUI
MOHHOTO OOMeEHa, pe3yabTaToB
WAYIIUX J0 KOHIA. BBITTOJIHEHHOH
paboTHI.
11 | NpakTHyeckas YMeTh NpUMEHSThH PeryasiTuBHbIE: Pa3zuBare ymenus | CoOmronaTh npaBuiia
pabora 1. TEOPETUUECKHIE OcyiecTBISIOT OIICHUBATH TEXHUKH O€30I11acCHOCTH
Peakuiuu noHHOTO 3HAaHUS Ha MPAKTUKE, | IMOIIArOBbIM KOHTPOJb IO | CUTYalUIO0 H npu pabore ¢
oOMeHa. OOBSACHATH pe3ynbTaty OTIepaTUBHO 1a00paTOPHBIM
pe3yIIbTATHI Io3HaBaTeabHbIE: IPMHUMATh 000pyI0BaHUEM U ITpakTuueckas pabora
IIPOBOJIMMBIX ONBITOB, | CTPOAT pedyeBoe penienue, XUMHUYECKUMU KauecTBeHHbIE peaKIMU
XapaKkTepU30BaTh BBICKA3bIBAHUE B YCTHOW M | HAXOUTh peaKkTHBaMH, Ha HCOPTAHMIECKNEC
YCIIOBHUsI TPOTEKAaHHs | IMIUCHMEHHOM Gopme aJIeKBaTHBIE OKa3bIBaTh IEPBYIO BewlecTba
peakuuii B pactBopax | KoMmyHnkaTuBHbBIE: CIOCOObI MOMOIIlb TPH 0KOTax
JJIEKTPOJIUTOB 10 YUuTHIBaIOT pa3HbIe B3aUMOJICUCTBUS C | U TpaBMax,
KOHIIA. MHEHHS U CTPEMSTCS K OJTHOKJIACCHUKAMHU | TIOJIyYEHHBIX TpU
KOOPJIMHAINH PAa3IMYHBIX | BO BpeMs paboTe ¢ peakTHBaMu

HO3ULIUU B

IIPOBEACHUS

1 11a00paTOPHBIM




COTPY/HUYECTBE MIPaKTUYECKON o0opynoBaHueEM,
paboThL. UCCIEI0BATh CBOWCTBA
pacTBOpOB
3JEKTPOJIUTOB.

12 | Xumudeckue CBOMCTBA | YMETh COCTaBIIATH PeryasiTuBHBIE: CTaBAT dopmMupoBaTh HccnenoBath cBOiCTBa
OCHOBHBIX KJIACCOB HIOJIHBIE U y4eOHyIo0 3a/1auy, MHPOBO33pEHUE, pacTBOpOB
HEOPraHUYECKHUX COKpAIICHHbIE HOHHBIE | ONPEAEIISIIOT COOTBETCTBYIOIIEE | IEKTPOJUTOB,
COCIMHEHUI B CBETE ypaBHEHUS MOCJIeI0BATEIbHOCTh COBPEMEHHOMY OMUCHIBaTh CBOMCTBA
npecTaBieHuii 00 HEOOPaTUMBIX MIPOMEXKYTOUHBIX LIEJIEH C | YPOBHIO Pa3BUTHUSl | U3YyYaEMbIX BEILIECTB B
AIEKTPOIUTUUECKON peakiuii u y4€TOM KOHKPETHOTO HayKH, Xo0Jie J1abopaToOpHOro
JUCCOLMAluU Pa3bACHATh HX pe3yibTaTa, COCTaBISIOT KOMMYHUKaTUBHY | SKCIEpPUMEHTA, JaBaTh
U OKHMCIIUTENIbHO- CYIIIHOCTb. IJIaH ¥ QJITOPUTM 10 KOMIIETEHTHOCTh | ONPEACNICHUS TOHATUN
BOCCTAHOBUTEJIbHBIX XapakTepus3oBaTh JNEeNCTBUN U yBaXEHHUE K «AIIEKTPOJIUTY,
peaKIusx. YCIIOBHSI TE€UEHUS Ilo3naBaTtenbHbIE: MHOM TOUKe CHEDJICKTPOIHUT, VYpok-yrpaxHeHnue

peakuuii, UOyIUX 10 | CAMOCTOSATEIbHO 3peHHUs Mpu «HOHY, «KKATHOH,

KOHIIa, B PAcTBOpax | BBIIEISIOT 00CyXIeHUN «annon». CoCTaBISITh

3JIEKTPOJIUTOB. dbopMynupyroT pe3ynabTaToOB MOJIHBIE U
MO3HABATENIBHYIO 11€JTh, BBITIOJTHCHHOU COKpalI€HHbIE MOHHBIC
HCIIOJIB3YS OOIIHE MPUEMBI | paOOTHI. YpaBHEHUSl peakUui
perieHus 3ana4y Ha TpUMEpPE CBOWCTB
KoMMmyHuKaTUBHBIE: OCHOBHBIX KJIaCCOB
Kontposb u onenka HEOPTraHUYECKUX
JICWCTBUI ITapTHEPA COEIMHEHU I

13 | T'ugponus conei. 3HaTh OIpeaeeHne PeryasituBHbie: dopmMupoBaTh DKCIEPUMEHTAIBHO
O06o01IeHrne Mo TeMaM | TUAPOTU3a COJICH. BHOCAT HEOOXOIUMBIE OTBETCTBEHHOE OTIPENIETISITh CPEeIY ®poHTaIBHEIH 0NPOC
«Knaccuduxarnms YMeThb onpenensthb KOPPEKTHUBBI B IEHCTBHE OTHOILIEHHE K pacTBOpPOB.
XUMHUYECKUX DPEAKIUi» | XapaKTep Cpebl TIOCJIE€ €T0 3aBEPIICHUS HA | YUCHHUIO, PabotaTh B rpynmax mo

)51 ((3HeKTp0JII/ITI/I‘-ICCKaH
JUCCOIIHAaILIH»

pacTBOPOB COJIEH 10
UX COCTaBYy.

OCHOBE €r0 M y4yeTa
XapakTepa clieTaHHbIX
OIINOOK.
ITo3HaBaTe/IbHBIE:
CTPOAT PEUYEBOE
BBICKA3bIBAHUE B YCTHOU U
MUCEMEHHOU popme
KoMmMmyHuKaTuBHbIE:
KOHTPOJIMPYIOT JEHCTBUS

TOTOBHOCTh U
CITOCOOHOCTh K
CaMOpa3BUTUIO U
caM000pa30BaHMIO.

BOIpocaM 000O0IIeHUS
10 IPOWJIEHHOMY
Marepuany




napTHepa

14 | IpakTHYeckas YMeTh npuMeHsTh PeryasituBHblIe: PaszuBare ymenus | CoOmronaTh npaBuiia IIpakTnyeckas padora
padora Ne2 TEOpPETUYECKHUE Ocyl1ecTBIsIOT OLICHUBATh TexHUKH Oe3omnacHocTH | Ne2 KauecTBeHHBIC
KauecTtBennsie 3HAHMS HA MPAKTUKE, | MOLIArOBbIM KOHTPOJb 10 | CUTYalUI0 U npu pabote ¢ peaxkiuy Ha UOHBI B
peaKuuy Ha HOHBI B OOBSICHATH pe3yJsbTary OIIEPaTUBHO 1a00paTOPHBIM pacTBope.
pacTBope. pe3yJbTaThl Ilo3naBartenbHbIE: IIPUHUMATh 000pyJIOBaHUEM U

IIPOBOAMMBIX OMNBITOB, | CTpOAT pedeBoe peleHue, XUMHUYECKUMHU
XapaKTepu30BaTh BBICKA3bIBAHUE B YCTHOM U | HAXOJIUTh peakTuBaMu,
yCIIOBUS NPOTEKAHUS | MMCbMEHHOH popme aJIcKBaTHbBIE OKa3bIBaTh IEPBYIO
peakuuii B pactBopax | KoMMyHHKATHBHbIE: CrocoOBI IOMOIIb IPH 0XKOrax
JJIEKTPOJIUTOB 10 Y4uUTHIBAIOT pa3HbIE B3aMMOJECICTBUS C | U TpaBMax,
KOHIIA. MHEHHUS U CTPEMSTCS K OJIHOKJIAaCCHUKAMH | MOJIY4E€HHbIX IpU
KOOpJAMHALIMK Pa3IMYHbIX | BO BpEMs paboTe ¢ peakTUBaMH
MO3ULUH B IIPOBECHUS U J1a00paTopHbIM
COTPYJHUYECTBE IIPAKTUYECKON 00opyI0BaHuEM,
paboTHI. UCCJIeIOBaTh CBOWCTBA
pacTBOpOB
JJEKTPOJIUTOB.

15 | KouTpoasHnasi padora | YMETh HCIIOJIBb30BaTh | PeryiasiTuBHbIE: dopMupoBaTh BeimonuaTe 3ananus KonTposabnasi padora
Nel mo temam npuoOpeTEHHbIE OCYULIECTBJISIOT ITOLIArOBbIN| OTBETCTBEHHOE ONpeaeIEHHON Nel
«Knaccuduxanms 3HaHMUSL. Y UTOTOBBIN KOHTPOJIb IO | OTHOILLIEHUE K CIIO)KHOCTH T10
XUMHUYECKHUX PEaKLHN» pe3yJbTary. YUYEHHIO, IPONJACHHOMY
U TOTOBHOCTb U MaTtepuainy.

«DNEKTPOIUTHYECKAS
JIIACCOLIMALUS.

CIIOCOOHOCTH K
CaMOPa3BUTHIO U
caM000pa3oBaHUIO.




3HaTh PeryasitTuBHblie: dopmMupoBaTh CamocrosiTenbHas
[Tonoxxenue 3aKOHOMEPHOCTH [InanupyroT cBOM IEUCTBUS| LEIOCTHOE paboTa ¢ KHUTOH C ®ponTanbHas U
16 HEMETAJIOB B U3MECHEHUSI CBOMCTB | B CBSI3M C IIOCTABJICHHOMN MHPOBO33pPEHHUE, LeNbl0 yriryOiaeHus camocTosTenbHas pabora
MIEPUOIUYECKON 3JIEMEHTOB B A- 3a/1a4eil U yCIOBUSIMHU €€ COOTBETCTBYIOIIEE | 3HAHUH O
cucreme J1.1. rpymnmax. YMeTb peleHus COBPEMEHHOMY IIEPUOIUYECKOM
Menieneesa, oouue J1aBaTh IHo3naBaTenbHbIE: YPOBHIO pPa3BUTHUA | 3aKOHE U
CBOMCTBA U CTPOCHUE | XapaKTEPUCTUKY CraBsaT 1 HOpMyIHPYIOT HayKHU. IIEpUOANYECKON
aToMoB. ["anoreHsr: 3JIEMEHTOB-TAJIOrEHOB | IIeJIM U MPOOIEMBbI ypOKa CUCTEME XMMHYECKUX
¢buznueckue u 0 uxX mnojoxeHutr B | KoOMMyHHMKaTUBHBIE: anemenTos JI. M.
XUMHUUYECKHUE NEePUOIUYECKON AJIEKBaTHO MCIOJB3YIOT MenneneeBa u
CBOMCTBA. Ta0JIMLE U CTPOCHUIO | peyeBbIE€ CPENCTBA AJIs CTPOCHHUH BEILECTBA.
aTOMOB. 3¢ PeKTUBHOTO perIeHUs
KOMMYHHKATUBHBIX 3a7a4
JInynocTHbIe: PazBuBaroT
OCO3HAaHHOE OTHOLICHUE K
CBOMM COOCTBEHHBIM
IIOCTYIIKaM
Il yeTBepTH 16 YacoB
17 | Xnop. CaoiictBa u 3HaTh cBoOiicTBa xyopa | PerynasiTuBHBbIE: ®opMupoBaTh Paborath c TekcTOM,
IpUMEHEHHUE XJIOpa. | KaK IIPOCTOro PaznmuuaroT crocob u IEJIOCTHOE HaXOUTEL IIPUMEDPHI, HN3zy4enue HoBOrO
BellecTBa. YMeETh pe3yJIbTaT IEUCTBUS MHPOBO33pPEHHUE, MTOATBEPKAAOIINE MaTcpHaia
COCTaBJIATh U Ilo3HaBaTenbHbBIE: COOTBETCTBYIOIIEE | TEKCTOBYIO
OOBSICHATH C TOYKH Brnanerot o6uum COBPEMEHHOMY UHpOpMaLHIO,

3peHUsl OKHUCIIEHUS U
BOCCTAHOBJICHHUSI
YPaBHEHUsI PEaKIHid,
XapaKTEpU3YIOIIHNX
XUMHYECKHE CBOWCTBA
XJiopa.

MIPUEMOM pPELIECHUS
3a1a4
KoMmyHuKaTuBHBIE:
JloroBapusarorcs o
COBMECTHOH
JESATENIBHOCTH, TPUX OIS
K 00IIeMy pPEIICHUIO

YPOBHIO DPa3BUTHS
HaYKH.

HaAOJIOMAaTh 3a XOJOM
JKCIIEPUMEHTa U
o0cyXxaaTh €ero.
3anuchiBaTh YpaBHEHUS
peaknuii 1 OOBICHATH
WX C TOYKU 3PECHUSA
OKHCIIEHHST U
BOCCTaHOBJICHHS.




18 | Coenunenus 3HaTh crocod IMo3HaBaTeabLHBIC: BocruteiBaTh CobnronaTh mpaBuIa
raJIor€HOB. MOJIyUEHUA Bnaneror o6mmm POCCHUICKYIO TEXHUKH O€3011aCHOCTH Cucremarusanus 3HaHUi
XI10pOBOJIOPOA. XJIOPOBOJIOpPOJa B NPUEMOM PELICHHUS 331a4 | TPaXIaHCKYIO npu pabore ¢
naboparopuu U ymeTb | KoMMyHMKaTHBHBIE: UJCHTUYHOCTD: KOHIEHTPUPOBAHHBIMU
coOupaTh €ro B JloroBapuBaroTcs o NaTPUOTHU3M, KHCIIOTaMH,
npoOHUpKy, KOJoYy. COBMECTHOM T000Bb U HarpeBaTeIbHBIMU
YMeTh XxapakTepu30BaTh | JeSITeIbHOCTH, IPUXOAAT | YBaXKEHUE K npubopamu. HaGmonaTs
CBOIiCTBa K 00111eMy pEeIICHHUIO. OteuecTBy, JIEMOHCTPAIIMOHHBIE U
XJIOPOBOAOPO/A. PeryasiTuBHbIE: YyBCTBO TOPJIOCTH | CAMOCTOSTEIbHbIE
[TnanupyroT cBOU 32 OTEYECTBEHHYIO | OMBITHI. OMUCHIBATH
JIEHCTBUS B COOTBETCTBHH| HAYKY. CBOWCTBA M3y4aeMOro
C TIOCTaBJICHHOM 3ajjaueit BEIIECTBA HAa OCHOBE
1 YCIIOBUSMH €€ HaOJIIOCHU.
peanuzanuu
19 | XnopoBomopoaHas 3Harp oOuie u PeryasituBHble: dopmupoBaTh CamMocTosATEIbHO CucremaTu3anys 3HaHHH
KHCIIOTa U €€ COJH. | MHAUBHIYalbHBIC PasznuyaroT ciocob u L[EJIOCTHOE paboTath C LENbI0
CBOMCTBA COJISTHOU pe3ynbTaT NeUCTBUSA MHPOBO33pPEHHUE, yriayOneHus 3HaHuK o
KHCIIOTBL. YMETh IMo3HaBaTenbHbBIE: COOTBETCTBYIOIIIEE | MIOJIYYEHUH W CBOMCTBax
OTIINYATh COJSHYIO Brnaznerot obuum COBPEMEHHOMY XJIOPOBOZOPOAA, O
KHACJIOTY W €€ COJH OT | MPUEMOM PEUICHHUS 3ajad | yPOBHIO Pa3BUTHS | COCTaBe, CBOWCTBAX H
IPYTUX KHUCJIOT H KoMmyHukaTuBHbIe: HaYKH. NPUMEHEHUU COJISTHOM
COJICH. Kontponupyrot kuciotTel. CoOmroaaTh
JeNCTBUS MapTHEpa MEpbI
MPEIOCTOPOKHOCTH TIPH
paboTe ¢ XUMHYECKUMU
peaKkTUBaMHU.
20 | IpakTuyeckas K.YV . IpakTnyeckas padora
padora Ne 3. 1.Ymenue Ne 3. Tlonyuenue

[Tonydenue constHon
KHUCJIOTHI U U3yYEHUE
€€ CBOWCTB.

HCIIONTH30BATh PEUb IS
pEryJsiliiy CBOETO
nercTBHS, 2. AIeKBaTHO
HCIIONTH30BATh PEUEBEIC
CpecTBa IS PEIICHUS
Ppa3IUYHBIX
KOMMYHUKATHBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE

COJISTHOM KUCJIOTHI U
M3Yy4YEHUE €€ CBOICTB.




BBICKa3bIBAHUEC, BJIAJACTH

JUATIOrH4eCKOU
¢dhopmolii peun
P.YV].
YMeHue
CaMOCTOSITENb
HO aJeKBaTHO
OIICHUBAThH
20 | Cepameé 3HaTh 3aKOHOMEpHOCTH | PeryjasiTuBHbIE: dopMupoBaTh CamocTosTenpHO
buznveckue U3MEHEHHUS CBOMCTB IUIAHUPYIOT CBOU LIEJIOCTHOE paborath ¢ yueOHukoM | MI3yueHne HOBOM TeMbI
CBOMCTBA. 3JIEMEHTOB B A- JIEHCTBHUSI B CBSI3H C MHUPOBO33pPEHUE, C LIETbI0 YyrIyOneHus
rpyIIax, ONPEACIICHUE | IOCTABICHHOW 3a1a4ei U | COOTBETCTBYIOLEE | 3HAHUU O
MOHATUS AJUIOTPOIUHU. | YCIOBUSIMU €€ PELICHUS. | COBPEMEHHOMY NEPUOJIUYECKOM 3aKOHE
YMerb naBathb ITo3naBatenbHbIE: YPOBHIO DPa3BUTHUS | U NEPUOAUUECKON
XapaKTEePUCTUKY CTaBAT U POPMYIUPYIOT | HAYKH. CUCTEME XMMHYECKUX
9JIEMEHTOB M TIPOCTBIX | LIEJH M MPOOJIEMBI YPOKa anementoB Jl. U.
BELIECTB MTOATPYIIIIBI KoMMmyHukaTuBHbIe: Menpeneesa, cTpoeHUN
KHCIIOpOoJia MO0 MX aJIeKBaTHO HCIIOJIb3YIOT BELIECTBA.
MIOJIO)KEHUIO B peueBbIE CPEACTBA JUIsS
MIEPUOINYECKON 3¢ (HEKTUBHOTO peleHus
TabJIUIEe M CTPOCHUIO | KOMMYHUKAaTHBHBIX
aTOMOB. YMEThH 3a71a4
OOBSICHATD, MOYEMY
YHCIIO MPOCTHIX
BEUIECTB B HECKOJIBKO
pa3 IpEeBBIIIAET YUCIIO
XUMUYECKHX
3JIEMEHTOB.
21 | Xumuueckue 3HaTh (uznuecKue u PerynasiTuBHbIe: dopmupoBaHue CamMocTosATenpHO
CBOWCTBA CEPBHI. XUMUYECKHE CBOWCTBa | Pazmmuaror crmocob u [E€JIOCTHOT'O COCTaBJIAITL ypaBHEHUS ®ponraibHas padota
cepbl. YMeETh pe3yabpTaT AeUCTBUS MHUPOBO33PEHH, peakuui,
cocTtaBisTh ypaBHeHusi | I[lozHaBarejbHBIE: COOTBETCTBYIOIIET | MOATBEPHKAAIOIINX
peaxkuui, Brnanetot o6uum O COBPEMEHHOMY | OKHUCIMUTEIBHBIE U
MOJITBEP K IAOLIUX MIPUEMOM PELICHUS YPOBHIO DPa3BUTHUSl | BOCCTAHOBUTEIbHBIE
OKHUCJIUTEIbHBIE U 3aj1a4 HayKH. CBOICTBa cepbl,
BOCCTAaHOBUTEIILHBIE KoMmyHukaTuBHbIE: CpPaBHMBATh CBOMCTBA
CBOMCTBA CEpBHI, JloroBapusarorcs o IIPOCTBIX BELIECTB CEPBI
CpaBHMBATh CBOMCTBa COBMECTHOM U KHUCJIOpOJa,




HPOCTBIX BEIIECTB CEpPBbI
¥ KHUCJIOpoJa,
Pa3bACHSTH 3TH
CBOIiCTBA B CBETE
npeCTaBIeHUN 00

NESITeIbHOCTH, TIPUXO/IS
K 00IIeMy PEIICHHUIO.

Pa3bICHATh ITH
CBOICTBA B CBETE
npeacrasieruit oo OBP

OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
IpolLIeCCaXx.
22 | CoenuHeHuUs Cephl: 3HaTh crocod PerynsitTuBHbIe: ®opMupoBaTh CamMocTosATenbHO
CEpOBOAOPO, MOJIy4CHUSA YuuTHIBAIOT MPABUIIO B OTBCTCTBCHHOC COCTaBJIITh YpaBHCHU: ®poHTaNbHAS U
CEpOBOJIOPOIHAS CEepoBOJIOPOJIa B IUIAHUPOBAHUH U OTHOIIIEHUE K peakiui, CaMOCTOATe/IbHAs paboTa
KHCIIOTA. nabopaTopuu U €ro KOHTpOJIe criocoda YYEHHIO, MOATBEPKIAIOIINX
Cynbdunsr. CBOMCTBA. YMETh peleHus TOTOBHOCTh U CBOMCTBa CEPOBOJIOPOJA,
3anuceiBaTh ypaBHeHUs | [lo3HaBaTesibHBIE: CIIOCOOHOCTH K MOJIEKYJIIPHBIE
peakuuii, Hcnonb3yroT nouck CaMOpa3BUTUIO U | GOpMYJIBI CpEeaHUX U
XapaKTEePU3YIOLIUX HE0OXO0 MOt caM0OOpa30BAHMIO. | KUCIBIX COJIEH.
CBOMCTBa uH(pOpMaLuu AJs [IpoBoaUTh XUMHYECKUIA
CepoBOJIOPOJA, B BBITIOJTHEHUS Y4€OHBIX JKCIIEPUMEHT 110
UOHHOM BHJE, 3a/laHUM C pPacro3HaBaHUIO
IIPOBOJIUTH HCITOJIb30BAaHNEM CyIb(UI-MOHOB.
KAueCTBEHHYIO yueOHOIl TuTeparypsl
peakuuioo Ha cynbdun- | KommyHukaTuBHbBIE:
VOHBI. KonTponupyror
JICCTBUE MMAPTHEPA.
23 | Okcun cepsi(IV). 3HaTh CBOMCTBA PeryasTtuBHbie: ®opMupoBaTh CamocTosATenbHO
CepHucCTasi KMCIIOTa | CEpHUCTOrO Tasa, YUuTBIBAIOT MPAaBUIIO B OTBETCTBCHHOC COCTaBJIATh ypaBHCHUS Pabora ¢ ucTouHHKOM
u e€ cou. CEPHUCTOU UCIIOTBHI. IIJIAHUPOBAHUU U OTHOILIEHHE K peaKuuit,
YMeTb CcOCTaBIATH KOHTpOJIE criocoba YYEHHIO, MTOATBEPKTAFOIINX

YpaBHEHUS pEaKIIHid, perieHus TOTOBHOCTb U CBOMCTBA CEPHUCTOrO
XAPAKTEPUIYIOIIUX IHo3HaBaTe/bHBIE: CITOCOOHOCTh K raza U CEpHHUCTOI
CBOIICTBa ITHX Hcnonp3yroT nouck CaMOpPA3BUTHUIO M | KUCJIOTHI, MOJEKYJISPHbIE
BEIIECTB, OOBSACHATH HE00X0IuMOM camMo00pa3zoBaHuio, | POPMYJIbI CPETHUX U
NPUYUHY BbINAJACHUS uH(pOpMaIIUU s OCHOBBI KHCIIBIX COJIEH.
KHCJIOTHBIX HOXKIEH, BBITIOJTHEHHS YICOHBIX SKOJOTHYECKOU [IpoBoauTh XUMHUYECKHI
MPOBOJIUTH 3a/laHui C KYJBbTYpHI, 9KCIIEPUMEHT 10
KaueCTBEHHYO HCIIOJIb30BaHUEM COOTBETCTBYIOLIEH | pacliO3HABAHUIO
peaknuio Ha CylabQHUT- | yueOHOU JTUTEepaTypsl COBPEMEHHOMY




HOHBI. KoMmyHnkaTuBHbIE: YPOBHIO CylIb(QUT-UOHOB
KonTponupyror JKOJIOTHYECKOT O
JIEHCTBHE ITApTHEPA. MBIIUICHHUS.
24 | Okcun cepsi(VI). 3HaTh CBOMCTBA PerynsitTuBHbIie: ®opMupoBaTh CamMocTosATEIBHO
Cepnast kuciotra u pa3baBieHHoll cepHoil | Paznmmuuaror coco6 u OTBETCTBCHHOEC COCTaBJLITh ypaBHCHUS ®ponranbHas padora,
e€ comnu. KHCJIOTBL. YMETh pe3ynbTaT NeUCTBUS OTHOILIEHHE K peakuui, H3YY€HHE HOBOH TEMBI
3anuceiBaTh ypaBHeHus | Ilo3HaBare/ibHBIC: YYEHHUIO, MOATBEPKIAIOIIHX
peaxkuui, Brnanerot o6umm TOTOBHOCTb U CBOICTBa pa30aBiIeHHON
XapaKTEepU3YIOIINX IIPUEMOM PELIECHUS CHOCOOHOCTh K CEpPHON KHUCIIOTBI, U
CBOIicTBa pa30aBiIEHHOMH | 3a/1a4 CaMOpPA3BUTHIO M | Pa3bsACHATh UX B CBETE
CEpPHOI KHUCIJIOTBI, U KoMmyHunkaTuBHbIe: camM000pa30BaHUIO. | MpeaCcTaBIeHU 00
pa3bsICHATh UX B cBere | JloroBapusaroTcs O JIEKTPOJIUTUYECKON
npecTaBiIeHui 00 COBMECTHOM JUCCOLUALUU U
AIEKTPOJIUTUYECKON JIEeATEIbHOCTH, OKHCIIUTEIBHO-
JUCCOLMALUU U HOPUXOJAT K 001IeMy BOCCTaHOBUTEJIBHBIX
OKHCIIUTEIBHO- npoueccax. CocTaBisiTh
BOCCTAaHOBUTEJIBHBIX MOJIEKYJISIPHBIE
npolreccax, MpOBOIUTh (GbopMyIbl CpelHUX U
KAueCTBEHHYIO KHCIIBIX COJIEM CEpHOM
peakuuoo Ha cyinbdar- KucnoTel. [IpoBoauTH
VOHBI. XUMUYECKUN
JKCIIEPUMEHT 110
pPacro3HaBaHUIO
cynb(aT-uoOHOB.
25 | OkucnuTenbHbIC 3HaTh CBOICTBA PeryasitTuBHble: JInunocTHBIE. CocTaBisATh ypaBHEHUS
CBOMCTBA KOHLICHTPUPOBAHHOU IInanupyror cBou ®opMupoBaTh peaKuuit, Cucremarusanus 3HaHUi
KOHIICHTPUPOBAHHOM | CEPHOW KUCIIOTHI H JIEHCTBHS B OTBETCTBEHHOE MTOATBEPKTAFOIINX
CEPHOU KHCIIOTBI. croco0 eé COOTBETCTBUU C OTHOILIEHHUE K CBOMCTBA
pa3baBiieHUs. YMETb IIOCTaBJIEHHOM 3a7jaueil | YYEHHIO, KOHIIEHTPHUPOBAHHOMN

OTIINYATh
KOHIIEHTPHUPOBAHHYIO
CEpHYIO KHUCIIOTY OT
pa3z0aBIIEHHOM,
YCTaHaBJIMBATb
3aBHCUMOCTh MEXKILY

Y YCIIOBUSIMU €€
peanuzanuu
Ilo3naBaTeJbLHBIE:
Biageror o0Omum
MIPUEMOM PEIICHUS
3a71a4

TOTOBHOCTb U
CIIOCOOHOCTh K
CaMOpa3BUTUIO U

caM000pa30BaHHIO.

CEpHOM KHCIJIOTHI, U
pasbICHATH MX B CBETE
npecTaBiIeHuii 00
OKHCIIUTENBHO-
BOCCTaHOBUTEILHBIX
mporeccax.




CBOMCTBAMM CEpPHOMU
KUCIIOTBI U €€

KomMMyHukaTuBHbBIE:
KonTponupytor

IIPUMEHEHUEM JICHCTBHS ITapTHEpa
26 | Pemenue pacy€THBIX | YMETh pemiaTh PeryasituBHble: dopmupoBaTh CamMocTosATEIBHO
3a1a4 pacuérHble 3amaun 10 | OCyIIEeCTBIAIOT OTBETCTBEHHOE paccMOTpeTh anroputMm | Pelienne pacu€rHbIx
YPaBHCHUAM IIOIIArOBBIM KOHTPOJIb OTHOIICHUC K peuIcHus 3aga4du I10 3ajaq
XUMHUYECKUX PEaKLHH C | 110 Pe3yibTary YYEHHUIO, YPaBHEHHUIO XUMUYECKON
HCIIOJIb30BaHUEM Ilo3HaBaTenbHBIE: TOTOBHOCTb U peakuuu ¢
BEIIECTB, cojepxamux | Braazeror o6mum CHOCOOHOCTh K UCIIOJIb30BAaHUEM
ONPEIEIEHHYIO JIOJII0 IIPUEMOM PELLIEHUS CaMOpPA3BUTHIO M | BEILECTB,
[IpUMecen. 3a1a4 caM000Pa30BaHUIO. | COAEPIKAILUXOIIPEEIEHH
KoMMmyHHKaTHBHBIE: YIO JOJIO IIPpUMECEH.
KonTponupyror Pewats 3amauu 1aHHOIO
JIECTBHS IIapTHEpA. THUIIA.
27 | Azot: ¢pusnveckue u | YMeTh PerynsiTuBHbie: ®opMupOBaTh CaMocTosATeNbHO /1aBATh
XUMHYECKUE XapakTepu3oBaThb [Imanupyrot cBou LIEJIOCTHOE XapaKTEPUCTUKY W3yuenne HOBO# TeMbI
cBoiicTBa. OKCHIBI XUMUYECKHE DJIEMEHTHI | IEWCTBUS B CBS3U C MHPOBO33pEHHUE, 3JIeMEHTOB V A-Tpyniibl
azora. Kpyrosopor Ha OCHOBAaHMM HX IIOCTaBJICHHOM 3a7ja4€i U | COOTBETCTBYIOILIEE | HA OCHOBAHMH MX
a3oTa B IIPUPOJE. MIOJIOXKEHUS B YCIIOBHSIMU €€ PEIIEHUs. | COBPEMEHHOMY TIOJIOKEHUS B

MIEPUOIUYECKON
CHUCTEME U CTPOEHUS HUX
aToMOB. 3HaTh
CBOMCTBaA a30Ta. YMETh
OOBSACHATH MPUUHHY
XUMHYECKOH
WHEPTHOCTHU a30Ta,
COCTaBJISITh YPaBHECHHS
XUMUYECKUX PEaKLuid,
XapaKTEePU3YIOITUX
XHMUYECKHE CBOMCTBA
a30Ta, M Pa3bsICHATH
UX C TOYKHU 3pEHUs
npescTaBiIeHui 00
OKHCJIUTEIHHO-
BOCCTaHOBHUTEIBHBIX

IHo3naBaTenbHbIC:
CraBsr u GopMynupyroT
e U IPOOJIeMBI YpoKa
KoMMyHuKaTHBHBIE:
AJIEKBaTHO HCTIOIB3YIOT
peueBbIe CpeacTBa s

3¢ (HEeKTHUBHOTO pelIeHus
KOMMYHHKATHBHBIX 337124

YPOBHIO Pa3BUTHSI
HAYKH, U
KOMMYHHUKATHBHY
0 KOMIIETEHTHOCTD
B OOILIIEHNH U
COTPYAHUYECTBE CO
CBEPCTHUKAMH.

NEPUOANYECKON CHCTEME
U CTPOEHMSI aTOMOB.
PaccmarpuBats
XUMHUYECKHE CBOWCTBA
a30Ta C TOYKH 3PEHHUSA
npescTaBiIeHuit 00
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHBIX
mporeccax. O0Cyxnath
poJiib a3oTa B MPHUPO/IE.




mponeccax.

28 | AMMuax. 3HaTh MEXaHHU3M PeryasituBHble: ®opmMuUpOBaThH CocraBisTh cxemy
0o0pa3oBaHUs MOHA [Tnanupyrot cBou LIEJIOCTHOE o0pa3oBaHUs MOHA
aMMOHUS, XUMUYECKUE | IEUCTBUSA B CBSA3U C MHUPOBO33pEHHUE, aMMOHUSL. Tecrosas Pa60Tfl~
CBOMCTBA aMMMaKa. IIOCTaBJICHHOM 3aJa4ell M | COOTBETCTBYIOIIEE | XapaKTepU30BaTh VsyueHne HOBOX TeMbI
YMeTh CcOCTaBIISIThH YCIIOBUSIMU €€ PELICHUS. | COBPEMEHHOMY ¢busnyeckue CBOMCTBA
YPaBHEHHUs PEAKLU, Ilo3naBaTenbHbIE: YPOBHIO Da3BUTHUS | aMMHMaKa Ha OCHOBE
XapaKTEpU3YIOIIHNX CraBaT 1 GOpMyIHPYIOT | HAYKH. HaOII0CHUS
XMMHUYECKHE CBOWCTBA | LIEJIM U MPOOJIEMBI ypoKa JI€MOHCTPALlMOHHOT'O
aMMuaka, U pa3bsicHATh | KoMMyHUKaTHBHBIE: OTIbITA MOTYYECHHUS
UX C TOYKU 3PEHUS Kontponupyror ammuaka. OOBSICHSTD
npescTaBiIeHu 00 JICHCTBHsI ITapTHEpa peaKLuy ropeHus
JEKTPOIUTUYECKOMN aMMMaKka B KHCIOPOJe
JUCCOLMALUU U U OKHUCIICHUS
OKHCIIUTEIbHO- KHCJIOPOJIOM B
BOCCTaHOBUTEJIbHBIX IPUCYTCTBUU
nporeccax. KaTajm3aTropa ¢ TOYKU
3peHUs MPEICTaBICHUN
00 OKHCIIUTENIBHO-
BOCCTaHOBUTEIbHBIX
IIpoLECCaXx.
CamMocTosATEIbHO
paboTaTh € y4eOHUKOM.
29 | lIpakTHyeckas YMeTp nomyvarb PeryasiTuBHbIe: dopmHupoBaTh Cobmnronate npaBuiia
padora 3. aMMHaK peakiuen [TnanupyroT cBou KOMMYHHKaTHBHY | TexHHKH Oe3zomacHoctr | IIpakTHyeckas
[Tonyuenue WOHHOTO OOMEHa U JICUCTBUS B CBA3U C 10 mpu pabote ¢ pabora 3. Ilomyuenue
aMMHaKa Hu JOKa3bIBaTh OIILITHBIM MOCTaBJIEHHOM 3a/1ayeil ¥ | KOMIIETEHTHOCTh B | JIaDOpaTOPHBIM aMMMaKa M M3Yy4CHHC
U3Y4YEHHE €r0 nyTéM, 4TO COOpaHHBIN | YCIOBUSAMU €€ PELICHUS. | OOLICHUU U 00OpyJOBaHUEM U €ro CBOWCTB.
CBOMCTB. ra3 — aMMHaK, ITo3naBaTenbHbIE: COTPYJIHUYECTBE XUMHUYECKUMHU
AHAJIN3UPOBATh CraBaT 1 GOpMYyIUPYIOT | CO CBEPCTHHUKAMH | PEaKTUBAaMH, OKa3bIBaTh
pe3yNbTaThl OMBITOB W | LIENU U MPpoOJIeMbl ypoka | B Ipolecce MEPBYIO MOMOIIb TPU
nenath oboOmaromme | KoMMyHMKaTHBHBIE: yuebHo- OKOrax M TpaBMax,
BBIBO/IBI. AJIEKBATHO MCTIONB3YIOT | UCCIEAO0BATENbCKO | MOJYUYEHHBIX MpU

pedeBbie CpeCcTBa IS
3¢ (PEeKTUBHOTO perICHUS

KOMMYHUKATHBHBIX 3a1a4

U JIeITEeIbHOCTH.

paboTe Cc peakTHBaMHu U
1a60paTOPHBIM
000py/IOBaHUEM,




HCCICa0BaTh CBOMCTBaA
aMMHuakKa.

30 | Comu amMMoOHUS. 3HaTh Ka4€CTBEHHYIO PeryasiTuBHbIe: dopmMupoBaTh CocraBisATh ypaBHEHUS
peakUHI0 Ha HOH [Inanupyror cBou KOMMYHUKATUBHY | XUMHYECKHUX PEaKIUH, ®ponTanbHas pabora
aMMOHHUA. YMETh JICHCTBHUSI B CBSI3H C 10 XapaKTEePU3YIOLIUX
COCTaBJIATh YPAaBHEHHUs | MIOCTABJICHHOM 3aJladyeii | KOMIIETEHTHOCTh B | XUMHYECKHE CBOMCTBA
XUMUYECKUX DPEAKUUH, | U YCIOBUSIMU €€ oOLIeHNHN U CoJIeld aMMOHUS, U
XapaKTEePU3YIOLIUX peuieHusl. COTPYAHUYECTBE Pa3bACHATD UX B CBETE
xumuueckue ceoiictea | [lo3HaBaTe/ibHbBIE: CO CBEpPCTHHKAMH | MpeAcTaBlIeHUIl 00
COJIEl aMMOHHS, U CraBst u GopMyIHpPYIOT | B TIpoliecce 3JIEKTPOJIUTHYECKON
pPa3bACHATH X B CBETE | LIENU U MPOoOJIeMbl ypoka | yueOHO- JUCCOIUALIUU.
npescTaBiIeHu 00 KoMMmyHHKaTHBHBIE: uccaenosarenbeko | [IpoBoauTs XMMHYECKHM
3JIEKTPOJINTUYECKON Koutponupyrot W JesTeNbHOCTH. SKCHEPUMEHT
JUCCOLMALINN. JICHCTBHsI ITapTHEpa

31 | A3oTHas KuCIOTA. 3HaTh CTpOEHUE PeryastuBHblie: PopmMupoBaTh Nzobpaxars
MOJIEKYJIbl a30THOM YUHUTBIBAOT IIPABUIIO B LIEJIOCTHOE CTPYKTYpHYIO QopmMyny
KHMCJIOTBL. Y METh IIJIJAHUPOBAHUH U MHPOBO33pPEHHUE, A30THOM KHUCIIOTBHI,
OOBSICHATD, YeMY KOHTpOJIE cr1ocoba COOTBETCTBYIOIIECE | ONPEAEIATH BAIEHTHOCTH
pPaBHBI BaJE€HTHOCTH peuieHus COBPEMEHHOMY U CTENEHb OKHUCJIECHUS

aToMa a3oTa U €ro
CTCIICHb OKHCIICHUS B
MOJIEKYJIE a30THOU
KHCJIOTE. YMETh
COCTaBJISITh YPAaBHEHUS
XAMHYECKHX PEaKIUi,
JIeXKaIllMX B OCHOBE
IIPOU3BOJCTBA a30THOU
KHCIIOTBI, U Pa3bsICHATH
3aKOHOMEPHOCTH HX
MPOTEKAHUS.

pas3InyaroT cnocod u
pe3yJbTaT ICUCTBUS
Ilo3naBaTenbHbIE:
UCTIONB3YIOT TIOMCK
HEo0XouMon
uHpopmanuu st
BBITTOJIHEHUS YUE€OHBIX
3aJaHuH C
UCTIOJIb30BaHUEM
yueOHOM TUTepaTyphl,
KommyHukaTuBHbIC:
KOHTPOJHPYIOT
neiicTBre mapTHepa
JIOTOBapHUBAIOTCS O
COBMECTHOM
NeSITeTbHOCTH,
HOPUXOAT K 001IeMy

YPOBHIO DPa3BUTHS
HayKH.

aToMa azoTa B
MOJIEKYJIE a30THOM
KkucnoTel. OOCyXnarh
o01e CBOMCTBA KUCIIOT
Ha TpUMEpPE CBOICTB
pa30aBIEHHON a30THOM
KucaoTel. OLIEHUBATh
MMpaBHIIBHOCTDH
BBITIONTHEHUST Y4eOHOM
3agaud. PaccmarpuBaTh
XUMHUYECKHUE PEAKITII
IMPOMBIIIJIICHHOI'O
MOJIy4eHHUsI a30THOU
KHUCJIOTBI C TOYKH
3peHUsl OKHCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX
MPOIIECCOB.

N3ydenune HOBOW TEMBI




pEIICHHUIO

32 | OxucnuTenbHbIe 3HaTh OKHUCIUTENbHBIE | PeryisiTuBHBIE: ®opMupoBaTh ConocTtaBisTh CBOMCTBA
CBOMCTBA a30THOM CBOICTBa a30THOM IJIAHUPYIOT CBOU LIEJIOCTHOE paz0aBJICHHOW W ®ponranbHas padbora
KHUCJIOTBL. KHCJIOTBL. YMETh JIEHCTBUS B MHPOBO33pPEHHUE, KOHIICHTPUPOBAHHOM

COCTaBJIAITh YPABHEHMSI | COOTBETCTBUHU C COOTBETCTBYIOILIEE | a30THOM KHCIIOTBHI.
peakumuii MexIy IIOCTaBJICHHOM 3a7ja4el | COBPEMEHHOMY XapakTepus3oBaTh
pa30aBiIeHHON U 1 YCJIOBHSIMH €€ YPOBHIO Da3BUTHUS | CBOWCTBA BEIIECTB B
KOHLEHTPUPOBAHHOMN peanuzanuu HayKH. xoJe
A30THOW KHUCJIOTOW M Ilo3naBaTenbHbIE: JEMOHCTPALIMOHHOTO
MeTaJlJlaMH, OOBACHATh | BIAACIOT 00IIUM JKCIEPUMEHTA.
UX B CBETE IIPUEMOM PELIECHUS Hcnonb3oBate MeTON
npeJcTaBiIeHu 00 3aj1a4 9JIEKTPOHHOTO Oananca
OKHUCJIUTEIbHO- KoMmyHukaTuBHbIe: IIPY PACCTAaHOBKE
BOCCTaHOBUTEJIbHBIX KOHTPOJIUPYIOT K03 puLreHTOB B
npoueccax. JEHCTBUS MapTHEPA YPaBHEHHUAX
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peaKuuii.

33 | Comu a3oTHOM 3HaTh KayeCTBEHHYIO PeryasiTuBHbIe: dopMupoBaTh CocTaBnaTh ypaBHEHUs
KHCIOTBl. XUMHUSI B | PEaKkLIMIO Ha HUTpaT- IUTAHUPYIOT CBOU LIEJIOCTHOE peaKuuil pa3IoKEeHUs Hpesenranus
CEJIbCKOM MOHBl. YMETh OTJIMYaTh | JEHCTBUS B MHPOBO33pEHUE, HUTpaToB. OOBACHATH
XO0351ICTBE. A30THBIE | COJM a30THOM KHCIIOTHI | COOTBETCTBUU C COOTBETCTBYIOILIEE | KAUECTBEHHYIO PEaKLHUIO
y100peHus. OT XJIOPUJIOB, MIOCTABJIEHHOW 3a/ladeil | COBpEMEHHOMY Ha HUTPAT-UOHBI,

cynb(aToB, Cyab(QHUIOB | U YCIOBUSIMHU €€ YPOBHIO Pa3BUTHUS | OTJIMYATh COJIM A30THOMU
U CynbQUTOB. YMEThH peanuzanuu HayKH, U OCHOBBI | KHCJIOTBI OT XJIOPHJOB,
cocTaBiATh ypaBHeHMs | [lo3HaBaTesbHBbIe: HKOJIOTHYECKON cynb(aroB, CyabpUI0B
peakumil pasyIokKeHUS BJIQ/ICIOT 00IIUM KYJbTYpBI. U Cylb(pHUTOB,
HUTPATOB. IIPUEMOM PELIEHUS OOBSICHATH KPYTrOBOPOT
3aj1a4 a3oTa B IpHUpoOJiEe
KommyHunkaTuBHbIC:
KOHTPOJIUPYIOT
JIeNCTBUS MapTHEPa

34 | ®octop: pusnveckne | 3HATH ALTIOTPOITHBIE PeryasiTuBHbI€: dopmupoBaTh XapakTepu3oBaTh
1 XUMHYECKHUE MO (PHUKAIIH INTAaHUPYIOT CBOU OTBETCTBECHHOE ¢dochop Ha ocHOBaHUU Hpesenranus
CBONCTBA. docdopa, cBoiicTBa JICUCTBUS B CBA3U C OTHOIIIEHUE K €ro MOJIOKEHUS B
Kpyrosopot ocdopa | 6enoro u kpacHOro IIOCTABJIEHHOW 3a/layeil | yUEHHIO, NIEPUOJUYECKON CUCTEME

B TIpUpOJIC.

docdopa. YMeTh

1 YCIIOBUSAMHU €€

TOTOBHOCTh U

. N. Menneneena.




COCTABJIAITh YPABHCHHA
XUMHNYCCKUX peaKuHﬁ,

perieHus
ITo3znaBareanHLIC:

CIIOCOOHOCTH K
CaMOpPa3BHUTHIO U

N3yyars cBolicTBa
0enoro U KpacHoro

XapaKTePU3YIOIIHX CTaBAT ¥ POPMYIUPYIOT | camooOpa3oBanuio. | hocdopa. CocTaBIsITh
cBoiicTBa ocdopa. LEeJH U IPOoOJIeMbl ypoKa YpaBHEHUS XHUMHUYECKUX
KoMMyHHKaTHBHBIE: peakuui,
aJIeKBaTHO HCIOJIb3YIOT XapaKTEePU3YIOIINX
pedeBbIe CpeCcTBa IS cBoiicTBa (hocdopa Kak
3¢ (HEeKTUBHOTO pelIeHus OKHUCIIUTENS U Kak
KOMMYHHUKATHBHBIX BOCCTAHOBHUTEIISA, U
3a1au OOBSCHATh MX C TOYKH
3peHHsI OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIX
IPOIIECCOB
35 | Coenunenus 3HaTh cBoOiicTBa okcuza | PeryiasiTuBHBIE: dopmupoBaTh 3anuchIBaTh YpaBHEHUS
dbocdopa: okcua docdopa(V) u IUIAHUPYIOT CBOU KOMMYHHUKATHUBHY | peaklui, Pabora ¢ neTouHHKOM
dochopa (V), dbocopHON KUCIOTHL. | ACHCTBHSI B CBSI3U C 1) XapaKTePU3YIOIIHX
optodocdopHas YMeTh COCTaBISAThH MOCTaBJICHHOM 3a/1ayeii | KOMIIETEHTHOCTh B | CBOMCTBAa OKCHJa
KHCJIOTa U €€ COJIN. YpaBHEHHUS DPEaKIIHi, U YCJIOBUSIMU €€ oOLIeHUHN U ¢dochopa(V) kak
docdopHble XapaKTepU3YIOIUX peLeHus COTpPYAHUYECTBE KHCJIOTHOTO OKCHJIa.
ya0OpeHusl. xumuueckne cporictsa | [lo3naBaTesbHbIE: co cBepctHukamu | PaGortate B mapax.
okcuaa ¢ocdopa(V) CTaBAT U QOPMYJIHUPYIOT | B Ipoliecce
ndochopHO KHUCIOTHI, | IIEIU U TPOOJIEMBI YpoKa | yueOHOMH
U pa3bsACHATH UX B KoMmyHukaTuBHbIe: NeSITETbHOCTH.
CBETE TPEJACTABICHUN | aJ€KBATHO UCIOJIB3YIOT
00 3JEKTPOTUTHUYECKON | peueBble CpeACTBa s
JUCCOLAIU U 3¢ (HEKTUBHOTO peleHus
OKHCITUTEIBHO- KOMMYHHUKATHBHBIX
BOCCTaHOBUTEITbHBIX 3amaq
npoiieccax, MPOBOAUTH
Ka4eCTBEHHYIO
peakuuio Ha Qocdar-
noHbl. [lonnmars
3HaUE€HUE MHHEPAIbHBIX
yaoOpeHu# s
pacTeHUN.
36 | Yraepon, Ymerb PeryasiTuBHbIE: dopmupoBaTh CamocTosATeNnbHO

M3yueHnue HOBOW TEMBI




dbusnueckue
CBOICTBA.
Annorponus
yriaepoja: aiamas,

XapakTepu3oBaTh
XUMHUYECKHE 3JIEMEHTBI
IVA-rpynnel Ha
OCHOBaHMU HX

IJIAaHUPYIOT CBOU
JIENCTBHUS B CBSI3U C
MMOCTaBJICHHOH 3a7auei
1 YCIIOBUSMH €€

L[EJIOCTHOE
MHPOBO33pPEHUE,
COOTBETCTBYIOILIEE
COBPEMEHHOMY

XapaKTepu30BaTh
aneMeHTsl [VA-rpynmsl
Ha OCHOBAaHUU
MOJIOKEHUSI UX B

rpadur, kapOuH, IIOJIOXKEHUS B pelieHus YPOBHIO Pa3BUTHs | NIEPUOAUYECKOM CHCTEME
GbysiepeHsl. nepuoanudeckoi cucreMe | [lo3naBarenbHble: HayKu, U U CTPOEHUs UX aTOMOB.
U CTPOCHHS MX aTOMOB.| CTaBST U GOPMYIUPYIOT | KOMMYHUKaTHBHY | IIpocimymare u
MmeTh mpeacraBieHue | LENU U IPOOJIeMBbl ypoKa | 1O 00CYIMTh Mpe3eHTaluu
00 aJIJIOTPOIHBIX KommyHukaTuBHbIC: KOMIIETEHTHOCTh B | O (yiuiepeHax H
MOIUPHUKALIIX a/IeKBaTHO HUCIOJb3YIOT | OOLIEHUH CO rpagure.
yriaepona. pedeBble CpeACTBa AJIs CBEPCTHUKAMM.
3¢ (PEeKTUBHOTO pelICHUS
KOMMYHUKaTUBHBIX
3aj1a4
37 | Xummnueckue 3HaTh CBOICTBa PerynsitTuBHbIe: ®opMupoBaTh OOBsACHATH sIBICHUE
CBOMCTBA yriepoja. | MPOCTOro BEIIEeCTBa pa3anyaroT crnocod u OTBETCTBEHHOE azcopOLUU Ha OCHOBE Tecrosas padora
yIis, UMETh pe3yabTaT AeUCTBUS OTHOLICHHE K JEMOHCTPALIMOHHOTO
npeJcTaBlIeHue 00 Ilo3naBaTenbHbIE: YYEHHUIO, JKCIEPUMEHTA.
aacopOuuu. YMerb BJIQ/ICIOT 00IIUM TOTOBHOCTh U CocTaBniTh ypaBHEHUS
COCTABJIAITh YPAaBHEHHs | IIPUEMOM PEILIECHUS CHOCOOHOCTh K XUMUYECKUX DPEAKLUH,
XUMUYECKUX DPEaKUui, | 3a1a4d CaMOpPA3BUTHIO M | XapaKTEPU3YIOLIUX
XapaKTepU3YIOLIUX KommyHunkaTuBHbIC: caM000pa30BaHMIO. | CBOMCTBA Yriiepoja Kak
XUMUYECKHE CBOMCTBA | JIOTOBapHUBAIOTCA O OKHCIIUTENSI U KAk
yriepoaa Kak COBMECTHOM BOCCTaHOBUTENS, U
BOCCTAHOBUTENS M KakK | JIEATEIBHOCTHU O] OOBSACHATH MX C TOUKH
OKHUCIIUTEI. PYKOBOJCTBOM Y4MTEIIS 3pEHUsT OKHUCIIUTEIBHO-
BOCCTaHOBUTEIIBHBIX
IIPOLIECCOB.
38 | Coenunenus 3HaTh CTPOEHHUE U PerynsiTuBHblie: ®opMupoBaTh N3obpaxath
yriiepoaa: OKCHU CBOICTBa OKCHJA paszIuyaroT crnocod u LIEJIOCTHOE CTpyKTypHYI0 (opmyny | PpoHTaibHas pabora
yriepona (II). yraepozna(ll), ero pe3ynbTaT NeUCTBUS MHPOBO33pEHHE, okcuaa yriuepona(ll).
VYrapHselii ras, nercteue Ha opranusMm | [lo3HaBaTesibHBIE: COOTBETCTByIOIIEE | PazpiacHATH TOHOpPHO-
CBONCTBA, 4eJIoBEeKa. YMETh BJIAJICIOT OOLIUM COBPEMEHHOMY AKLENITOPHBIM MEXaHU3M
¢buznonoruueckoe COCTABJISITh YPABHEHUS | IPUEMOM PELICHUS YPOBHIO Pa3BUTHUS | OOpa30BaHUS MOJIEKYJIbI
JEUCTBHE Ha XUMUYECKUX DPEakUuid, | 3a1a4 HayKHU, okcuaa yraepoaa(ll),
OpraHu3M. XapaKTepU3YIOLIUX KoMmyHHnKaTuBHBIE: LIEHHOCTHOE MEXaHWU3M JEeUCTBUSA

CBOMCTBa OKCHUIA

J0Or0OBaprBaKOTCA O

OTHOIICHHE K

okcypa yriuepona(ll) na




yraepoaa(Il).

COBMECTHOU
NEATEILHOCTH O
PYKOBOJICTBOM YUHTEJIS

3I0pOBOMY H
0e3omacHOMy
o0pa3y KU3HHU.
YcBoeHue mpaBuil
WHBUIYAIEHOTO
U KOJUIEKTUBHOTO
0e30macHoro
MOBE/ICHUS B
YpE3BbIYANHBIX
CUTYaIlUsX,
YTPOKAFOIIUX
JKU3HU

YKHBbIC OPTaHU3MBI.
CaMOCTOSITEIIbHO
paboTaTh ¢ KHUTOH.

39

Oxkcun yrnepoaa
(IV).Yraekucibrit
ras. YroJjpHas

KHCJIOTa U €€ COJIM.

Kpyrosopor
yriepoaa B
MIPUPO/IE.

3HaTh CBOICTBa OKCHIA
yraepona(lVv),
KauyeCTBEHHYIO PEAKIUIO
Ha yTJIEKHUCIIBIA ra3.
YMeTh 10Ka3bIBaTh
XapakTep OKCHJA,
3aMKChIBaTh YPaBHEHUS
peaKumit,
XapaKTEepU3YIOLIUX
CBOMCTBA KHUCJIOTHBIX
OKCHJIOB.3HATh
CBOMCTBA yTOJIbHOU
KUCIIOTBI. Y METh
COCTaBJISITh YPAaBHECHHS
peakuui,
XapaKTEePU3YIOITUX
MpeBpalleHue
KapOOHATOB B
TUAPOKApPOOHATHI U
o0paTHO, MPOBOJIUTH
KaueCTBEHHYIO
peakiuoo Ha KapOoHat-
WOHBI.

PeryasituBHbie:
YUUTBIBAIOT IPABUJIO B
IUTAHUPOBAHUU U
KOHTpOJIE criocoba
peLeHus
KoMMyHuUKaTHBHbIE:
KOHTPOJIMPYIOT IEHCTBUE
napTHepa.
PerynstuBHeblie:
pasnuyaioT crnocod u
pe3yibTaT AeHCTBUS
Ilo3HaBaTenbHbBIE:
BJIAJICIOT OOLIUM
IIPUEMOM pEeLIeHUs 3a/1a4
KommyHunkaTuBHbIC:
JIOTOBapUBAIOTCS O
COBMECTHOM
JEeSTEIIbHOCTH, IPUXOAST
K 00IIIeMy pelIeHHIo

dopMHUpPOBATH
KOMMYHUKATUBHY
10
KOMIIETEHTHOCTh B
oO1IeHun u
COTPYJIHHYECTBE
CO CBEpPCTHHKAMM.

CamMocTosATenbHO
paboTaTh ¢ y4EeOHHMKOM.
PabGorate B mapax.
Jloka3pIBaTh KHCIOTHBIN
XapakTep OKcHia
yraepona(IVv),
POBOJIUTH
Ka4yeCTBEHHYIO PEAKIIHIO
Ha okcul yriaepona(lV),
coOnrofaTh MpaBuUiia
TEXHUKU 0€30IaCHOCTH
MpH TPOBEIECHUH
71a00paTOPHOTO OTIBITA.
[IpoBoauTh
KayeCTBEHHYIO PEaKLHUIO
Ha KapOOHAT-MOHBI.
Cobmnronate mpaBuiia
0€30MacHOCTH TpH
paboTe ¢ KUCIOTaMHU.
XapakTepu3oBaTh
CBOWCTBa BEIIECTB B
xozie 1abopaTopHOTO
IKCIEPUMEHTA.

®ponrankHas padora




40 | IpakTHYecKas VYMmeTs nonyvars u PeryasituBHble: Pa3zpuBare ymenus | CoGumronaTh IpaBuiia IIpakTHyeckasn
padora 4. coOuparb OKCUJ OCYILIECTBIISIOT OLICHUBATh TEXHUKU 0€30IacHOCTHU pabora 4.
ITonyuenue okcuna | yraepoma(lV) B IIOIIArOBBII KOHTPOJIb CUTYyaluI0 U npu pabore ¢ [Tonyuyenue oxcupna
yraepona(lV) u nabopaTopun U 0 pe3yJabTaTy OTIEPATHBHO 1a00paTOPHBIM yraepona(lV) u
U3Y4YEHHUE €ro JIOKa3bIBaTh HaJIM4ue Ilo3naBaTenbHbIE: IIPUHUMATh 0o0opyIOBaHUEM U U3YYEHUE €ro
CBOMCTB. JAHHOTO Ta3a. YMETh CTPOAT pEUYEeBOE peuieHue, peaKkTHBaMH, OKa3blBaTh | CBOMCTB.
Pacnio3znaBanue pacro3HaBaTh COJU BBICKA3bIBAHUE B YCTHOW | HAXOJIUTh MIEPBYIO MOMOUIb IIPU PacnoznaBanue
KapOOHATOB. YTOJIBHON KHUCIOTBHI. U TUChbMEHHOHU (hopme aJIcKBAaTHbIE 0KOrax M TpaBMax, KapOOHATOB.

KoMmyHnkaTuBHbIE: CHOCOOBI CBSI3aHHBIX C

YUHUTBIBAOT Pa3HbIC B3aUMOJICHCTBUSL C | peaKTHUBaMU M

MHEHUS U CTPEMSTCS K OJIHOKJIAaCCHMKaMH | JJabOpaTOpHbIM

KOOPJAUHALIUU BO BpeMms o0opynoBaHueEM,

pa3IMYHbIX NO3UIIMI B IIPOBECHUS UCCIIEZIOBAaTh CBOICTBa

COTPYAHUYECTBE MPaKTUYECKOU U3Yy4aeMbIX BELIECTB.
paboTHI.

41 | Kpemnuit u ero 3HaTh CBOMCTBA IHo3naBaTe/bHBIC: PazBuBath ymenus | [laBatb 0011yto
COEJIMHEHMS. KPEMHHSI, OKCH/Ia BbIOUpaloT Hanboee OLICHUBATH XapaKTEPUCTUKY HpesenTarus

kpemMHuA(IV), npuunny | a¢dexTrBHBIE CIOCOOBI | CUTYallUIO U KpPEMHHSI Ha OCHOBaHUU
pasnnuus (U3MYECKUX | pelIeHMs 3ajad, OIEPaTUBHO €ro IOJIOKECHUS B
CBOMCTB BBICIINX KOHTPOJIUPYIOT U MPUHUMATh MepUOJNYECKON TaluIe
OKCHJIOB YIJIEpOJa U OLICHMBAIOT NPOLIECC U peleHue, U CTPOEHHUS €ro aroma.
KpeMHUS. YMeTh pe3yNbTaT AEATEIbHOCTH | HAXOAUTD CamMocTosATEIbHO
COCTaBIIAITh YPABHEHUS | UCIIOJIB3YIOT ITOMCK aJIeKBAaTHbIE COCTaBJISITh YPAaBHEHHUS
XUMHYECKUX PEAKIIUH, HEOOX0IUMOI CIIOCOOBI XAMHYECKUX PEaKIUH,
XapaKTEepPU3YIOLIUX uH(pOpMaIUU IS B3aUMOJICHCTBUSL C | XapaKTEPU3YIOLIUX
CBOICTBa KpeMHUS, BBITIOJTHEHUS Y4€OHBIX OJIHOKJIAaCCHUKaMH | CBOMCTBAa KPEMHHUsS U
okcuaa 3a/1aHUM C BO BpeMs okcuna kpemuusA(1V), n
kpemunsi(1V).3uaTh HCTIOJIb30BAHUEM MPOBEJICHUS OOBSACHATh MX C TOYKH
CBOWCTBAa KpEMHHMEBOH | yueOHOI IuTeparypsl, CaMOCTOSITENIBHOM | 3p€HUsI OKHCIIUTENIBHO-
KHUCJIOTHI, BIIAJICIOT OOIINM paboTHI. BOCCTaHOBUTEJIBHBIX
KauEeCTBEHHYIO IIPUEMOM pPELIEHMS 3a/1a4 IIPOLIECCOB U

peakuuio Ha cuiaukarel. | KoMMyHMKaTHBHbBIE: BJIEKTPOJIUTHYECKON
YMeTp CcOCTaBIISTH JIOTOBapUBAIOTCS O aucconuanuu. XapakTepu
YpaBHEHHUS XMMHUYECKUX | paclpeesieHun 30BaTh CBOMCTBa
peaKLuii, byHKUMH 1 poseii B KPEMHHMEBOM KHUCIIOTHI U
XapaKTEepU3YIOLIUX COBMECTHOH e€ cone

CBOMCTBA KPEMHUEBOW | AEATEIBHOCTH




KHUCJIOTBI U €€ COJIEH.

YUYUTBIBAIOT pa3HbIC
MHEHUS U CTPEMSTCA K
KOOpAUHALIUHA
Pa3IMYHBIX MTO3UIUHI B
COTPYAHHUYECTBE
JIOTOBapUBAIOTCA O
COBMECTHOM
JIeSITEILHOCTH 10/
PYKOBOJICTBOM YUHTEJISI

42 | IlpakTH4yeckast YMeTb NpUMEHATH PerynsiTuBHbIie: Pa3zBuBath ymenus | CoOmroaarh mpaBuiia
pabora 5. TeopeTudeckue 3HaHuA | OCyIIEeCTBIAIOT OLICHUBATh TEXHUKU 0€30MacCHOCTH IlpakTHyeckas
Pemenne Ha MMPAKTHKE, OOBSICHATH| MOMIArOBBIA KOHTPOJIb CUTyallUl0 " npu pabdote ¢ pabdora 5. Pemenue
OKCIIEPUMEHTAIBHLIX | PE3YJIbTAThI 10 Pe3yJIbTaTy OIIEPAaTUBHO 1a00paTOPHBIM 9KCNCPUMCHTAIIBHBIX
3a7a4 10 TeMe POBOAUMBIX OIILITOB Ilo3HaBaTenbHBIE: IpUHUMATh 0o0opy/0BaHUEM U 3aJa4 110 TCME
«Hewmeramner [V-VII Crposr peueBoe pelienue, XAMUYECKUMU «Hemeramns [V-VII
TPYIIL X UX BBICKA3bIBAHUE B YCTHOM | HAXOJIUTh peakTuBamMu, OKaspIBaTh | I'PYII U UX
COECUHEHUI» U MUCbMEHHOH popme aJIcKBaTHBIE IIEPBYIO MOMOIIL IIPU COEIMHCHUN»
KoMmyHHKaTHBHBIE: CrocoOBI O)XKOrax W TpaBMax,
YUuTBIBAIOT pa3HbIC B3aUMOJICUCTBUS C | MOJYYEHHBIX IIPU
MHEHUS U CTPEMATCA K OJITHOKJIACCHUKaMHU | paboTe C peakTHBaMHU U
KOOpAWHALINN BO BpeMs 1a00paTOPHBIM
Pa3IMYHBIX [TO3ULIUN B MPOBEICHHUS 00opyI0BaHUEM
COTPYAHHUYECTBE MIPaKTUYECKON
paboTHI.
43 | O6o0mmeHue 1o 3HaTh CTpPOCHME PeryasiTuBHbIe: dopmupoBaTh PaGoratb
Teme «Hemerannel». | aTOMOB HEMETAJIOB, BHOCST HEOOXOINMBIE IIEJIOCTHOE UHIUBUAYAJIILHO U B Tecrosas pabora
U3MEHEHUE CBOWCTB KOPPEKTUBBI B JICCTBUE | MUPOBO33pEHHUE, rpymnmnax.
MPOCTHIX BEIIECTB IIOCJIE €T0 3aBEPIICHUSA Ha| COOTBETCTBYIOIIIEE
HEMETAJJIOB U HX OCHOBE €ro yyera COBPEMEHHOMY
COEIMHEHUHN B CeNTaHHBIX OLINOOK. YPOBHIO pPa3BUTHUS
3aBUCUMOCTH OT 3apsana | [lozHaBaTebHbIE: HAayKu, U
siapa aTOMOB CTPOSIT pEYEBOE KOMMYHUKAaTUBHY

HEMETAJJIOB. YMETh
OOBSICHSITEH CBOMCTBA
HEMETAJIJIOB U X
COCIUHEHMI B CBETE
npecTaBIeHu 00

BBICKa3bIBaHUE B YCTHOM
Y IMCbMEHHOU (hopme
KoMmmyHukaTuBHbIC:

KOPPEKTHPYIOT
JICHCTBHs ITApTHEpA

10 KOMIIETEHTHOCTh
B OOILI[EHNH U
COTPYAHUYECTBE CO
CBEpCTHHKAMH B
nporecce y4eOHOM




OKHCIIUTEIBHO- JIeATEIbHOCTH.
BOCCTaHOBUTEJIbHBIX

peakuusax U

3JIEKTPOJINTUYECKON

JUCCOLUALINN.

44 | KoHTpoJbHas YMeTb HCIOIb30BAThH PerynsiTuBHbie: ®opMupoBaTh CamMocTosATEIBHO KonrtpoabHas padora
padora Ne2 1o teme | mpUOOPETEHHBIC OCYIIIECTBIISAIOT OTBETCTBEHHOE BBITIOJIHATD 3aJJaHUS Ne2 no teme
«Hemertaibry. 3HAHUA. MOLIArOBbIN U OTHOILLIEHUE K ONpeAcIEHHON «Hemeraiby.

WUTOTOBBIM KOHTPOJIb [0 | YYEHHIO, CJIO)KHOCTH 110

pe3ynbTaTty TOTOBHOCTb U IIPOUJICHHOMY
CIIOCOOHOCTH K MaTepuaity
CaMOpPA3BUTHIO U
€caM000pa3oBaHUIO.

45 | TlonoxxeHue YMeTp npUMEHSTH PeryasituBHbie: dopmupoBaTh Xapakrepu3oBaTh
METAJUIOB B 3HAHUSA O MPUHUMAIOT U LIEJIOCTHOE METaIbl Ha OcHoBaHuu | PpoHTaIbHas paboTa
MEPUOINYECKON METaJUIMYECKOU CBSI3U COXPAHSIOT Y4eOHYIO MHUPOBO33pPEHUE, UX TOJOXKEHHUS B
CUCTEME XUMHUYECKUX | JUIS Pa3bsICHEHUS 3a1auy, MIaHUPYIOT COOTBETCTBYIOIIEE | EPUOJAUYECKON CHCTEME
anemenTos JI.H. (¢u3nUecKux CBOMCTB CBOU JICICTBUSA B COBPEMEHHOMY U CTPOEHUs UX aTOMOB.

Menneneena.
Ob6mue
¢duznueckue
CBOMCTBA METAJLJIOB.

MCETAJJIOB.

COOTBETCTBHUH C
MOCTaBJIICHHOH 3aJauei
Y YCJIIOBUSIMH €€
peanusanuu
ITo3HaBaTebHbBIE:
HCIIOJIb3YIOT 3HAKOBO —
CHUMBOJIMYCCKHE
CpeacTBa
KoMmyHuKaTuBHBIE:
apryMEHTUPYIOT CBOIO
MTO3HITHIO B
KOOPIAMHHUPYIOT €€ C
MO3UIMU MAPTHEPOB B
COTPYIHHYECTBE
ONPEAEIISIIOT CBOIO
JIMYHYIO MO3ULIHIO,
aJICKBAaTHYIO
T(GepeHITMPOBAHHYIO

YPOBHIO DPa3BUTHS
HayKH.

OO0BACHITD
3aKOHOMEPHOCTHU
W3MEHEHHUs CBOMCTB
METAJVIOB MO MEpUoay M
B A-rpymnmnax.
Hcnonp3oBarh
MpUOOpPETEHHBIE 3HAHUSA
0 METAJUIMYECKON CBS3U
JUTSL pa3bsICHEHUS
(U3HUECKUX CBOUCTB
METAJIJIOB.




CaMOOIICHKY CBOUX
yCIEXOB B yueOe

46 | Metaibl B ipupojie | YMETb OOBSICHSTH PeryasiTuBHbIE: dopmMupoBaTh OtpabaTbiBaTh
1 00IIHe CITOCOOBI UX | CIIOCOOBI TOTyYEHUS YYUTHIBAIOT IIPABUIIO B LEJIOCTHOE HaBBIKM COCTaBJICHUS IIpesenrans
MOJTyYEHUSI. METaJUIOB C TOYKH IJIAHUPOBAHUU U MHUPOBO33pPEHHUE, YpaBHEHUH
3peHHs MPEJCTaBICHUN | KOHTPOJE crocoda COOTBETCTBYIOILIEE | OKUCIUTEIBHO-
00 OKHCIIUTEIbHO- JIEHCTBUS COBPEMEHHOMY BOCCTAHOBUTEIbHBIX
BOCCTAaHOBUTEIBHBIX Ilo3HaBaTenbHBIE: YPOBHIO pa3BUTHsA | peakuuil. Pemars
IpolLeCCaXx. HCIIOJIB3YIOT TOUCK HayKu, U pacy€THbIC 3a/1a4yu.
HE0OXO0 MOt KOMMYHUKATUBHY
uH(pOpMaLuu AJs 0 KOMIIETEHTHOCTb
BBITIOJTHEHUS YIeOHBIX B OOIICHUH H
3a/1aHui C COTPYAHUYECTBE CO
HCIIOJIb30BaHUEM CBEPCTHUKAMHU B
yueOHOI JUTepaTypbl nporecce y4eOHOM
KoMmyHnkaTuBHbBIE: JIeSITEIIbHOCTH.
YUHUTBIBAIOT Pa3HbIE
MHEHHUSI U CTPEMATCS K
KOOPIUHAIINH
pa3IMYHBIX NO3ULUN
47 | Ob0mue xuMu4yeckue | YMeTh MOJIb30BaThCS PeryasituBHble: dopMupoBaTh 3anuceiBaTh YpaBHEHUS
CBOMCTBA METAJUIOB: | DJIEKTPOXUMHYECKUM MIOCTaHOBKA y4eOHOMI LIEJIOCTHOE peakuui, H3yyenne HOBOI TeMbI
peaKkLnu C PSAIOM HANPSHKEHUM 3a/1a4yu Ha OCHOBE MHPOBO33pEHUE, XapaKTEePU3YIOLIUX
HEMeTaJUIaMH, METaJJIOB, COCTABJISITH | COOTHECEHUS TOTO, UYTO | COOTBETCTBYIOIIEE | XMMUYECKHE CBOMCTBA
KHUCIIOTaMH, COJIAIMU. | YPAaBHEHHMS] XMMHUUYECKHX | U3BECTHO M YCBOEHO , U | COBPEMEHHOMY METAJNIOB C TOYKH
BoccranoBurtenbHble | peakiui, TOTO, YTO eIIe YPOBHIO Pa3BUTHUS | 3pEHUSI OKUCIUTEIHHO-
CBOMCTBA METAJUIOB. | XapaKTEePU3YIOLIUX HEU3BECTHO HayKHU. BOCCTaHOBUTEIBHBIX
DJIEKTPOXUMHUYECKHUN | cBoMcTBa MeTauioB, | Ilo3HaBaTesbHbIE: nporieccoB. CoOmro1aTh
pAI HanpsHKEHU I OOBSCHSITH CBOMCTBA BBIJIBUKEHUE TUIIOTE3, UX MpaBujia TEXHUKHU
METAaJIJIOB. METaJIJIOB B CBETE 00oCHOBaHUE, 0€30MMacHOCTH TIpH
npecTaBiIeHut 00 JI0Ka3aTelIbCTBO pabote ¢ 1ab0paTOPHBIM
OKUCITUTEIHHO- KoMMmyHHKaTUBHBIE: o0opy/oBaHUEM H
BOCCTAaHOBUTEIbHBIX Y4acTBYIOT B XUMUYECKUMHU
nporeccax. KOJUICKTHUBHOM peaKkTHBaMHU.

00CyX/1IeHUU MpooIIeM,
HpOSIBHSIIOT AKTHUBHOCTH
BO B3aMMOJEHCTBUHU IS




peleHHs
KOMMYHHUKATHBHBIX U
MO3HABATEIILHBIX 33]1aY;
hOpPMHUPYIOT YMEHUS
UCIIOJIb30BaTh 3HAHUS B
OBITY
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Cniasel.

3HaTh COCTaB H
CTPOCHHUE CIUIaBOB,
OTJINYHE CIIJIABOB OT
METAJNIOB. YMETh
OOBSACHSATH, MOYEMY B
TEXHUKE IMIUPOKO
UCIONIB3YIOT CILIABBI.

PeryasitTuBHble:
IIOCTaHOBKA y4yeOHOMI
3aJjaui Ha OCHOBE
COOTHECEHHSI TOT0, YTO
W3BECTHO M YCBOCHO , U
TOT0, YTO €ILIe
HEU3BECTHO
Io3naBaTe/bHBIC:

BBIABHXCHHNEC 'HNIIOTEC3, UX

000CHOBaHHE,
JI0Ka3aTeNbCTBO
KoMMyHuKaTHBHBIE:
YYacTBYIOT B
KOJUJIEKTUBHOM
o0cyxaeHuu npoodiem,
MPOSIBIISIIOT aKTUBHOCTh
BO B3aMMOJICHCTBHU IS
pereHus
KOMMYHHKATHBHBIX H
MO3HABATENbHBIX 33/1aY;
bOpMHUPYIOT YMEHUS
UCIIONIb30BaTh 3HAHUS B
OBITY

dopmMupoBaTh
LIEJIOCTHOE
MHUPOBO33pPEHUE,
COOTBETCTBYIOILIEE
COBPEMEHHOMY
YPOBHIO Pa3BUTHUS
HAYKH.

CpaBHI/IBaTB MCTaJJIbl U
CIIJIaBbI

IIpesenTanus
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[lemounsie
METaJIJIBI.

YMern
XapaKkTepUu30BaTh
[IEJIOYHEBIE MeTaIbIHA
OCHOBaHHH HX
[IOJIO’KEHUS B

NEepUOINYECcKOi Tabuie

U CTPOEHHUSI aTOMOB,
COCTaBIISITh YpPaBHEHUS

PerynsitTuBHbIie:
IJIAHUPYIOT CBOU
JNIEUCTBHUS B CBSI3HU C
OCTaBJIICHHOHU 3amadeil
Y YCJIIOBUSIMH €€
pELIEHHUS], YYUTHIBAIOT
MPaBUJIO B
MJIAHUPOBAHUU U

dopMupoBaTh
OTBETCTBEHHOE
OTHOIIIEHUE K
YVUCHHUIO,
TOTOBHOCTb H
CIIOCOOHOCTh K

camM0o00pa30BaHUIO.

XapakTepru3oBaTh
MIOJIO)KEHHE IIIETIOUHBIX
METaJJIOB B
NepUOINYECKOi Tabmuie
U CTPOEHHME UX aTOMOB.
OTtpabatbiBaTh yMEHUE
3alIMCbIBATh YpPAaBHCHUA
peaKuuii,

®ponransHas pabora




peakuid,
XapaKTePU3YIOLTUX
CBOMCTBA IIEJIOYHBIX
METAIOB, U OOBICHATH
HX B CBETE
MpEeACTaBICHUN 00

KOHTpOJIE criocoba
perieHus
IMo3naBaTenbHBIE:
CTaBsT ¥ HOPMYIUPYIOT
NI ¥ TPOOJIEMBI YpOKa
UCIIOJIB3YIOT IIOUCK

XapaKTEePU3YIOIINX
XUMHYECKHE CBOMCTBA
LIEJIOYHBIX METaJIOB

ANEKTPOIUTUYECKOMN HE0OXO0 MOt
JUACCOLMALUNA U uH(pOopMaLuu A
OKHCIIUTEIBHO- BBITIOJTHEHUS Y4€OHBIX
BOCCTAHOBUTEIIbHBIX 3a/1aHui C
IIpoLIeCCaXx. HCIIOJIb30BaHUEM
yueOHOI JUTepaTypbl
KomMyHukaTuBHbBIE:
aJIeKBaTHO HCIOJIb3YIOT
pedeBble CpeACTBa AJIs
3¢ (PEeKTUBHOTO pelICHUS
KOMMYHUKATUBHBIX
3a71a4 YYUTHIBAIOT
pa3HbIE MHEHUS U
CTPEMSATCSA K
KOOPJIMHALINH
Pa3IMYHBIX [TO3ULUHI B
COTPYAHUYECTBE
50 | Coenunenus Ymerp PeryasTtuBHbie: dopmMupoBaTh OtpabaTbiBaTh yMEHUE
IICJIOYHBIX METAJJIOB. | XapaKTE€pU30BaTh IUTAaHUPYIOT CBOH OTBETCTBCHHOE COCTaBJIAITh ypaBHEHUS ®ponrainbHas padora
U3MECHEHUE OCHOBHBIX | JIEHCTBUSA B CBSA3U C OTHOLIEHUE K peaKkuuu,
CBOMCTB OKCHJOB M IIOCTaBJIEHHOM 3a7ja4eil | yUYEHUIO H XapaKkTePU3YIOIINUX
TUIPOKCHUJIOB Y YCIIOBUSIMU €€ KOMMYHUKATUBHY | XUMHYECKHE CBOMCTBA
HIEJIOYHBIX METAJUIOB C | PEHICHUS, yYUTHIBAIOT 10 OKCHJIOB M THUIPOKCHJIOB
YBEIIMUECHUEM 3aps/a MIPaBUJIO B KOMIIETEHTHOCTb. LIEJIOYHBIX METaJUIOB C

s/pa aTOMOB METAJJIOB,
OOBSICHATh CBOMCTBa
3TUX COeAUHEHUHN B
CBETE MPEACTABICHUI
00 OKHMCIUTENHHO-
BOCCTAHOBUTEIIHLHBIX
poIeccax.

TUTAHUPOBAHHUU U
KOHTpOJIE cr1ocoba
pemeHus
Ilo3HaBaTenbHbBIE:
CTaBAT U POPMYIUPYIOT
EJI ¥ TPOOJIEMBI ypOKa

TOYKHU 3PCHUA
OKHCIIMTENBHO-
BOCCTAaHOBUTCIIBHBIX
IIPOLIECCOB U
BJIEKTPOJIUTHYECKON
JUCCOLAlUU




51 | llenouno3eMenbHble | YMETh XapakTepu3oBaTh | PeryassTuBHbBIE: dopmMupoBaTh OtpaboTka ymeHuit ®ponTansHas padora
METaJIJIbl U UX anemeHTsI [1A- IUTAHUPYIOT CBOU L[EJIOCTHOE 3aMMchIBaTh YpaBHEHUS
COCITMHEHMUSI. IpYyMNIIbIHA OCHOBAHUU UX | JICMCTBUS B CBSI3U C MHUPOBO33pEHUE, peaKimid,

MOJIO’KEHUS B MOCTaBJICHHOM 3a/layeii | COOTBETCTBYIOIIEE | XapaKTEePHU3YIOLIUX
NEPUOINIECKOM TaOIHIIE | U YCIIOBUSIMH €€ COBPEMEHHOMY XUMHAYECKHE CBOHCTBA
U CTPOCHHSI aTOMOB. pellIeHus], yYUTHIBAIOT YPOBHIO DPa3BUTHUS | IIEIOYHO3EMEIbHBIX
YMeTb COCTaBIIATh NPaBUJIO B HAyKd, U METAJUIOB C TOYKH
YpaBHEHHUS DPEaKIIHii, IUTAHUPOBAHUH U KOMMYHHUKATHUBHY | 3p€HHUS OKHCIUTEIbHO-
XapaKTePU3YIOIIUX KOHTpOJIE cr1ocoba 10 KOMIIETEHTHOCTh | BOCCTAHOBHUTEIBHBIX
CBOICTBa KanbIusl H pelieHus B OOLIICHUH U IPOIIECCOB U
€ro COCJMHCHUU, | Ilo3HaBaTenbHBIE: COTPYAHUYECTBE CO | IJIEKTPOIUTHUECKON
OOBSCHATH MX B CBETE€ | CTaBAT U GOPMYIUPYIOT | B3POCIBIMU U JTUCCOLIUAIUH.
MpeACTaBICHUN 00 [EJTH U IPOOJIEMBI YPOKa | CBEPCTHUKAMU.
ANEKTPOIUTUYECKOM UCIIOJIB3YIOT TOUCK
JUCCOLAlUU U Heo0X0IuMoM
OKHUCJIUTEIHHO- uH(pOpMaluu AJs
BOCCTaHOBUTEIIbHBIX BBITIOJTHEHUS YIeOHBIX
nporeccax. 3HaTh 3aJjaHui C
Ka4eCTBEHHYIO UCTIOJIb30BaHUEM
pPEaKIuio Ha HOHBI yueOHOM JTUTepaTyphl
KaJbIUs.3HATh, YeM KoMMyHuKaTHBHBIE:
o0ycioBiIeHa aJIeKBaTHO HCIOJIb3YIOT
XKECTKOCTh BOJIBL. YMETh| peUeBbIe CPEACTBA JIJIs
Pa3bIICHATH CIIOCOObI 3P HEKTUBHOTO pELICHUs
yCTpaHEHUS KECTKOCTH | KOMMYHUKATHBHBIX
BO/JIBI.

52 | AnoMHUHHI. YMeTb COCTaBIISATh PeryasiTuBHblIe: dopmupoBaTh OTtpabaThiBaTh HABBIKU
yYpaBHEHHS TUTAHUPYIOT CBOH IEIOCTHOE COCTaBIJICHUS] YpaBHEHHA
XUMHUYECKUXPEAKITHH, JIENCTBUS C MHUPOBO33pEHUE, OKHCITUTEIBHO-
XapaKTEPHU3YIOIIUX IIOCTaBJIEHHOM 3a/a4€ii | COOTBETCTBYIOIIEE | BOCCTAHOBUTEIBHBIX DpontanbHad pabora
o0mue cBOMCTBa U YCIIOBUSIMH €€ COBPEMEHHOMY peakuuii. OOCyXIaTh
QATFOMHUHUS, OOBSACHATH | PEIICHUs, OIICHUBAIOT YPOBHIO Pa3BUTHUS | JIEMOHCTPAITMOHHBII
9TH PEaKkIud B CBETE | MPaBUIBHOCTh HAyKH, U IKCIIEPUMEHT.
NpeCTaBICHUN 00 BBITIOJTHCHUS JICHCTBUS | KOMMYHUKAaTUBHY | ONIMCHIBaTh CBOWMCTBA
OKHUCJIUTEITHHO- Ilo3HaBaTenbHBIE: 10 KOMIIETEHTHOCTh | U3y4aeMbIX BEIECTB.
BOCCTaHOBUTEJIbHBIX CaMOCTOSITENIEHO B OOLIICHUH U

BBIACITAIOT U

COTPYJIHUYECTBE CO




mponeccax.

bopMyIHpPYIOT
MO3HABATEIIBHYIO 11CJTb,
UCTIOJNIBL3YIOT OOIIHe
MIPHEMBI PEIICHHS 3a/1a4
KoMMmyHuKaTHBHBIE:
JIOITYCKAIOT
BO3MOYKHOCTb
Pa3IMYHBIX TOYCK
3peHusl, B TOM YHCIIE HE
COBIIAIAIOIINX C UX
COOCTBEHHOI U
OPUCHTUPYIOTCS Ha
MO3UITUIO TTApTHEPA B
oO1IeHn U
B3aMOJCHCTBUH

CBEpCTHHKAMH B
nporecce y4eOHOH
JIESITEIIbHOCTH.




53 | AmdorepHOCTh YMeTh 10Ka3bIBaTh PeryasiTuBHbIe: dopmMupoBaTh OTtpabaTbiBaTh HABBIKU ®ponTabHas paboTa
OKCHJAa U am(OTepHBI XapakTep | IJIAHUPYIOT CBOU LEJIOCTHOE IIPOBEICHUS
TUJIPOKCHIA COEIMHEHUS, JENCTBUS C MHPOBO33pEHUE, XUMHYECKOIO
AIFOMUHUSL. COCTaBJISITh YPAaBHEHHMs | MOCTABIICHHOM 3a/lady€dl | COOTBETCTBYIOLIEE | SKCIIEPUMEHTA.
COOTBETCTBYIOILIUX U YCJIOBUSIMU €€ COBPEMEHHOMY Cobnronate nmpaBuiia
XUMUYECKUX PEaKUUi W | peleHus, OLIEHUBAIOT YPOBHIO DPa3BUTHUSl | TEXHUKU O€30M1aCHOCTH.
OOBACHATh MX B CBETE | IPaBUJIBHOCTh HayKH, U [IpakTuuecku
npescTaBieHuit 00 BBIIIOJIHEHUS ICUCTBUS | KOMMYHUKATUBHY | JIOKa3bIBATh
AIEKTPOJIUTUYECKON Ilo3HaBaTenbHBIE: 10 KOMIIETEHTHOCTb | aM()OTEpPHBIN XapakTep
JUCCOLMALIUU. CaMOCTOSITEJIBHO B OOLIICHUH U OKCHUJIOB M THUIPOKCHJIOB
BBIJIETISIIOT U COTPYJIHUYECTBE CO | amoMUHUA. ONHUCHIBATh
bopMynupyroT CBEpCTHUKAMHU B U3y4yaeMble BeIlECTBAa B
MI03HABATENIbHYIO 1I€JIb, | Mpollecce y4eOHOHM | XOJe IMPOBEIEHUS
UCIOJIB3YIOT OOIIHe JIeATEIbHOCTH. XUMHUYECKOTO
IIPUEMBI pELIeHMS 3a/1a4 JKCIIEPUMEHTA.
KoMmyHukaTuBHbIe:
JIOITYCKatoT
BO3MO>XHOCTb
Pa3IMYHbIX TOUEK
3peHus, B TOM YHUCJIE HE
COBMAJAOIIUX C UX
CcOOCTBEHHOM U
OpPUEHTHUPYIOTCS Ha
MO3UIUIO TApTHEPA B
oO1eHun u
B3aMMOJECHCTBUH
54 | Kemneso. 3HaTh cTpoeHHe atoma | Pery/siTuBHbIE: dopmHupoBaTh OTtpabareiBaTh yMEHHUE
kenesa, ¢uzmdeckue u | [ImaHupyroT cBOM EI0CTHOE COCTaBJIATb YpPaBHECHUS IIpesenranus
XUMHUYECKHE CBOMCTBA | ACUCTBHUS C MHUPOBO33pEHUE, peakuui,
Kenesa. YMeThb ITIOCTABJIEHHOM 3a7jauel | COOTBETCTBYIOLIEE | XapaKTEPU3YIOIINX
pa3bACHATH CBOWCTBA U YCIIOBUSIMU €€ COBPEMEHHOMY XUMHUYECKHE CBOMCTBA
JKeJe3a B CBETe pelIeHNs, OLIEHUBAIOT YPOBHIO DPa3BUTHUS | JKeje3a C TOYKU 3PEHUS
npe/CcTaBiIeHU 00 MIPaBUWJIBHOCTb HayKH, U OKHUCJIUTEIBHO-
OKHUCJIUTEIBHO- BBITIOJTHEHUS 1eUCTBUS KOMMYHHMKATHUBHY | BOCCTAHOBHUTEIbHBIX
BOCCTAaHOBUTEJIBHBIX Ilo3naBaTenbHbIe: 10 KOMIIETEHTHOCTB | ITPOLIECCOB.
npoueccax u CaMoCTOsITEeIBHO B OOIIICHUH U CaMocCTOsITEIBbHO




JNEKTPOIIUTUYECKON BBIICIISIIOT U COTPYAHHUYECTBE CO | paboTaTh C y4yeOHUKOM
JUCCOLAALINY. (bopMyIHpYIOT CBEPCTHUKaMH B
[I03HABATENbHYIO LIENIb, | IIpoLiecce Yy4eOHOM
UCHOJIb3YIOT 00I1ne JESATEIIBHOCTH.
IIPUEMBI PELIEHUS 3a7a4
KomMMmyHuKkaTuBHbIE:
Jonyckaror
BO3MO>XHOCTb
Pa3IMYHbIX TOUYEK
3peHus, B TOM YHCJIIE HE
COBIIAJAIOLIUX C UX
COOCTBEHHOM.
55 | CoenuHenus >xene3a | 3HaTb CBOMCTBA PeryasituBHblIe: dopmupoBaTh OtpabaTbiBaTh
U UX CBOMCTBA coemuaeHuit Fe(Il) u [Lmanupyrot ceou [IEJIOCTHOE JKCIIEPUMEHTAIIbHEIE
okcupsl, ruapokcuasl | Fe(Ill). Ymers JIEHCTBUS C MHUPOBO33PEHUE, yYMEHUSI, COONIONAThH Kombunnnposannbiit ypok
u conu xenesa (Il u COCTaBJIATh YPABHEHMs | IIOCTaBJICHHOM 3ajjaueil | COOTBETCTBYIOLIEE | IPABWJIA TEXHUKU
11T). Koppo3us COOTBETCTBYOIINX U YCIIOBUSIMM €€ COBPEMEHHOMY 0€30MacHOCTH.
METAJIJIOB U CIOCOOBI | peakliuii B CBETE peuieHus, OLEHUBAIOT ypoBHIO pa3BuTus | OTpabarbiBaTh yMEHUE
3alUTHl OT npecTaBiIeHui 00 IIPaBUWJIBHOCTD HayKH, 3alMChIBaTh YPaBHEHHUS
KOppO3HH. ANEKTPOJIUTUYECKON BBIITOJIHEHUS 1EUCTBUSA KOMMYHUKAaTUBHY | pEaKIuil,
JUCCOLMALMU U Ilo3naBartenbHbIC: 10 XapaKTEepU3YIOIINX
OKHCIIUTEIBHO- CaMocTosATENBHO KOMIIETEHTHOCTh B | XUMHYECKHE CBOMICTBa
BOCCTaHOBUTEJIBHBIX BBIIETISIIOT U oOIIeHnu U COEMHEHUI Xkene3a ¢
IIpoIeCCax. dbopMynupyroT COTPYJITHUYECTBE TOYKH 3pEHUs
MIO3HABATENbHYIO LIENb, | CO CBEPCTHUKAMU | OKHCIUTEJIBHO-
HCIOJIb3YIOT O0IIIHe U B3POCIBIMH. BOCCTaHOBUTEIbHBIX
MIPUEMBI PELIEHUS 3a7a4 IIPOLIECCOB U
KoMMyHuKaTUBHBIE: JIEKTPOJIUTUYECKON
Jomyckaror JUCCOLUALUU.
BO3MOKHOCTb CamocrosTenbHO
Pa3IMYHbIX TOUEK paboTarh ¢ y4eOHUKOM.
3pEHHUs], B TOM YHUCIIE HE
COBIAJIAOLIUX C UX
COOCTBEHHOM.
56 | IlpakTHyeckast YMeTb NpPUMEHATH PeryasiTuBHblie: Pa3zuBare ymenus | CoOmronaTh nmpaBuia IIpakTH4eckas
padota Ne 6 . TeopeTnueckue 3HaHug | OCyIIEeCTBISAIOT OIICHUBATh TEXHUKH 0€30I1MacCHOCTH padora Ne 6 .




Pewmenne Ha IIPaKTHUKe, MOIIaroBbIi KOHTPOJIb CUTYyalUI0 U npu pabote ¢
SKCIIEPUMEHTAIbHBIX | OOBSCHATH HAOJIOJIEHUS | 110 Pe3yNbTaTy ONEPATUBHO 1a00paTOPHBIM
3a1a4 10 TeMe U PE3YIbTaThI Ilo3naBaTenbHbIE: MIPUHUMATh o0opy/oBaHUEM H
«Metamibl U uX IIPOBOJIUMBIX OIIBITOB, CrposT peueBoe peuieHue, XUMUYECKUMHU
COEIUHEHHUS». XapakTepU30BaATh BBICKa3bIBAHHUE B YCTHOM | HaXOIUTh peakTHBaMH, OKa3bIBATh
YCIIOBHSI TE€UEHUS Y TUCbMEHHOHU (opMme aJICKBAaTHbIE NEPBYIO IOMOILb IPU
peakuuid 10 KOHLA B KoMMmyHuKaTUBHBIE: CHOCOOBI 0KOrax M TpaBMax,
pacTBopax YuuThIBaIOT pazHble B3aUMOJICHCTBUSL C | MOJYYEHHBIX IPHU
ANEKTPOJIUTOB. MHEHUA U CTPEMSATCA K OJIHOKJIACCHUKaMH | paboTe ¢ peakTHBaMH U
KOOpAMHALINHI BO BpeMms 1a00paTOPHBIM
Pa3IMYHBIX MMO3ULUNA B MIPOBEICHUS o0opyioBaHuEM,
COTPY/AHUYECTBE MIPaKTUYECKOU UCCJEeI0BATh CBOWCTBA
paboThL. U3Yy4aeMbIX BEIIECTB.
57 | O6obmarouit ypok | O600MKUTH 3HAHUS 110 PeryasiTuBHbIe: dopMUpoBaTh OtpabaTbiBaTh yMEHUS
o teme «Metauisly | Teme «MeTtamibby BaocsaT HEeoOxoauMbIe LIEJIOCTHOE 110 3aIIMCU YPaBHEHUI KomOunnpoBanHSIii ypox
KOPPEKTHUBBI B IEHCTBUE | MUPOBO33PEHHUE, XUMUYECKHUX PEaKLUi,
IIOCJIE €T0 3aBEPLICHUS COOTBETCTBYIOLIEE | PELICHUIO 3a/1a4 110 TEME
Ha OCHOBE €T0 U y4yeTa COBPEMEHHOMY «Metanmibny
XapakTepa clieJTaHHbIX YPOBHIO pPa3BUTHUSA
o1nO0oK HayKH,
KoMMmyHuKaTUBHBIE: KOMMYHUKaTUBHY
KOHTPOJIUPYIOT 10
JENCTBUS MMapTHEpa KOMIIETEHTHOCTh B
o01eHun u
COTPYIHUYECTBE
CO CBEpCTHUKAMU
U B3POCIBIMH.
58 | KonTpoabHas YMeTh UCIOab30BaTh PeryasituBHblie: PopmMupoBaTh CamocTosiTenbHO
padora Ne3 1o teme | mpuOOPETEHHBIS OCYIIIECTBIISIOT OTBETCTBEHHOE BBITOJIHATh 3aJIaHUS KontpoabHasa padora
«MeTtambiy». 3HAHUA. WUTOTOBBIN U OTHOLLIIEHUE K ONpeACIEHHON Ne3 mo teme
MOIIAroBbIA KOHTPOJIb YYEHHUIO, CJIIO)KHOCTH T10 «Meraib.
10 PE3YJBTATY TOTOBHOCTb U MPOMJIEHHOMY
Ilo3naBaTenbHbIE: CIIOCOOHOCTh K Marepuany.

CTPOSIT B MUCbMEHHOMN
dbopwme.

CaMOpPa3BUTUIO U
caM000pa30BaHMIO.




59 | Ctpoenue 3HaTh NOHATUSA PeryasitTuBHble: dopmMupoBaTh CocTaBisATh KOHCHEKT
OpPraHUYECKUX «OpraHuyeckasl XuMus», | IIIAHUPYIOT CBOU POCCUICKYIO nexuuu. BeipabarsiBare | IIpesenrarus
BellecTB. ['oMoiorus | «opraHuyeckue NEeCTBYS B Ipa)x/1aHCKYIO YMEHHUE COCTaBIATh
U U30Mepusl. BEIIECTBAY, COOTBETCTBUH C UJCHTUYHOCTb, CTPYKTYpHBIE (HOPMYJIIbI
Uctounuku «YTIIEBOIOPOABI», IOCTABJICHHOM 3a/1a4€il | MaTpUOTHU3M, OPraHUYECKUX BEIIECTB.
YIJ1€BOOPO/IOB: «CTPYKTYpHbIE U yCJIOBUSIMH €€ YBaXKEHHE K
IIPUPOJIHBII ras, dbopmynby. 3HATH peanuzanuu CBOEMY Hapony.

He(Th, Yroib. otrinnuus opranndeckux | IlozHaBaTesibHbBIE: BocnutsiBath
BELIECTB OT CTaBAT U OPMYJIUPYIOT | UyBCTBO TOPAOCTHU
HEOPraHUYECKUX. YMETh | IIeNu U MPoOIeMbl 32 OTEYECTBEHHYIO
COCTaBJISITh YpPOKa; OCO3HaHHO U HayKy.
CTPYKTypHBIE (DOPMYIBI | IPOU3BOIBHO CTPOSIT B
IIPOCTEUIINX YCTHOW U MHCbMEHHOU
YIJIEBOIOPOIOB. dbopme

KommyHukaTuBHbIe:
BIIQ/ICHUE
MOHOJIOTMYECKON U
TUAJTOTHUYECKON
(dhopmamu peun

60 | IlpenenbHbIE 3HaTh OTIENbHBIX PeryasituBHbIe: dopmHupoBaTh CocTaBiATh KOHCIEKT
YTJI€BOIOPOIbI npeJicTaBuTeNen pa3anyaroT crnocob u HKOJIOTMYECKOE nexiun. OtpabareiBarh | KOMOMHHPOBaHHBIH yPOK
(meraH, 3TaH). QJIKAHOB (METaH, 3TaH, | pe3yJbTaT ACUCTBUS MBIIIJIEHUE Ha YMEHHsI COCTABIIATH

npomad, OyTaH), UX ITo3HaBaTe/IbHBIE: OCHOBE TPU3HAHUS | CTPYKTYpPHBbIE (HOPMYJIBI
¢usnueckue u BJIAJICIOT OOLIUM LIEHHOCTU JKU3HM | aJKaHOB, ONPENEINATH
XUMUYECKHE CBOWCTBA, | IPUEMOM PEILIEHUs BO BCEX €€ rOMOJIOTH
OIpeeIeHus 3a1a4 IIPOSIBIICHUAX U YIJI€BOJIOPO/IOB.
TOMOJIOTOB, KoMMmyHuKaTUBHBIE: OCO3HaHUS
TOMOJIOTMYECKOTO PsJia. | JOrOBAPUBAIOTCA O HE00X0IMMOCTH
YMeTh cocTaBIsATh COBMECTHOI OTBETCTBEHHOTO,
CTPYKTYpHBIE (OPMYJIBI | 1EATEIBHOCTH MO/ Oepe’KHOro
AJIKaHOB. PYKOBOJICTBOM YUUTENSI | OTHOLIEHUS K

OKpY’KaroIlen

cpene.

61 | HenpenenbHble 3HaTh CTPYKTYpHBIE PeryasiTuBHbI€: dopmupoBaTh CocTaBnaTh KOHCIEKT
YTJIIE€BOIOPOBI dopMynbl THICHA U pa3nuyaroT cnocod u TOTOBHOCTb U nexkiuu. OtpabarbiBare | KoMOMHHpOBaHHBI yPOK
(aTHIICH) alreTuseHa, MX pe3yiabTaT ICUCTBUS CITOCOOHOCTh K YMEHUS COCTaBJISTh

dusnueckue u

Ilo3HaBaTeJbLHBIE:

00pa3oBaHUIO, B

CTPYKTYpPHBIE (OPMYIIBI




XUMHYECKHE CBOICTBa, | BIaACIOT OOLIUM TOM 4HCIe OpPraHUYECKUX BEILECTB,
KaYeCTBEHHBIE PEAKIUU | IIPUEMOM PELIECHUs caM000pa3oBaHuIo0, | 3alHCHIBATh YpPaBHEHHS
Ha HEIpeneibHbIE 3a1a4 OCHOBBI peaKuuit,
yriaeBogopoasl. Ymers | KoMMyHUKAaTHBHBIE: JKOJIOTUYECKOTO XapaKTEPU3YIOLIUX
COCTaBJIATh KOHTPOJIUPYIOT MBILJICHUS. CBOMCTBA HEIPEEIbHBIX
CTPYKTypHBIE (HOPMYIIBI | IeHCTBUS MAapTHEPA YIJIEBOIOPOLOB.
TOMOJIOIOB JTHJIEHA U N3Bnekarp uHMOpMALIHIO
alleTUJICHa, 3aluChIBaTh U3 Pa3IMYHbIX
YpaBHEHUE peaKkLUu HCTOYHUKOB.
noJIMMepU3aluu.3HaTh Hcnonb3oBars

peaxkuro CIIPAaBOYHYIO
MOJIUMEPU3ALIUY, YMETh JATEPATYPy, B TOM
COCTaBJIATh YPaBHEHUS YHUCIE U Ha

peaxkuuii JJIEKTPOHHBIX
nonuMepusauuu. Mmets HOCUTENIAX.
NPENCTABIIEHUE O

MOJIUDTUIIEHE,

MOJIUIPONUIIEHE U

[MOJIMBUHUJIXJIOPUIE.

62 | Kucnoponaconepxamny | 3HaTh omnpeneneHne PeryasitTuBHbIe: ®opmMuUpoBaTh CocTaBnaTh KOHCTIEKT
e COEIUHEHU. CIIUPTOB, OOMIYIO pa3IUyaoT CIOCco0 OTBETCTBEHHOE JIEKIIUU. KombuumipoBaHHbIH ypok
Cruptel (METaHOM, dbopMyITy OHOATOMHBIX | pe3yJbTaT ACHCTBUSA OTHOLIEHUE K
3TaHOJI, TJIUIEPHH), CIIUPTOB, ITo3HaBaTe/bHBIC: YYEHHIO,

¢duznonoruyeckoe BJIQ/ICIOT 00LIUM FOTOBHOCTb U

JeficTBHE MeTaHola H
JTaHoJIA.
XapakTepu3oBaTh
CBOMCTBA OJIHOATOMHBIX

MIPUEMOM PELICHUS
3aja4
KommyHukaTuBHbIE:
JIOrOBapUBAIOTCS O

CIIOCOOHOCTB K
CaMOPa3BHUTHIO.




U MHOT'OAQTOMHBIX
CIIUPTOB. YMETh
COCTaBJISITh YPABHEHUS
peakuid,
XapaKTEePU3YIOLIUX

CBOMCTBaA OAHOAaTOMHBIX

CIIUPTOB

COBMECTHOM
JIEeITEIbHOCTH,
MIPUXOJAT K 0011IEMY
pEIIeCHUIO

63 | KapGonoBbie 3Hath popMyIbl PeryasiTuBHbIe: dopMUpoBaTh CocTaBisATh KOHCHIEKT
KHCIIOTHI (YKCYCHasl MYpPaBbUHOHN M YKCYCHOH | pa3in4aroT crocod u LIEJIOCTHOE ypoka. Mcrons3oBars
KHUCIIOTA, KHUCIIOT. YMETh pe3yiabTaT AeUCTBUS MHUPOBO33pPEHUE, paHee IOJy4YEHHBIE KomOunnpoBanHsIii ypox
AMUHOYKCYCHast cocraBiATh ypaBHeHHs | [lo3HaBaTe/bHbIE: COOTBETCTBYIOILIEE | 3HAHMS NP U3YyUEHUU
KHCJIOTA, XUMHYECKHX pEeakKlMi, | BIaACIOT 00IuM COBPEMEHHOMY HOBOT'O MaTepuasa
CTEapUHOBAs U XapaKTEepU3YIOIIHNX MIPUEMOM PELICHUS YPOBHIO DPa3BUTHS
OJIEMHOBAsI KUCJIOTHI). | 00IIMEe CBOWCTBA 3a1a4 HayKHU.
CrnoxHble 3(UpBHlI. KHCJIOT, Ha NpUMepe KoMMyHuKaTUBHBIE:
buonornuecku MYpaBbUHOH U KOHTPOJIUPYIOT
BAJKHBIE BEIICCTBA. YKCYCHOHM KHCJIOT. JENCTBHUS IMapTHEpa
XKupsr. YMeTh 3anmuchiBaTh
peakuuio
sTepuduKaimm.
64 | YraeBoas! (INt0K03a). | 3HaTh MOJEKYNIspHble | PeryiasiTuBHbIE: dopmHupoBaTh CocTaBiATh KOHCIEKT
(GbopMyJIBl TIIFOKO3BI U | PA3IMYAIOT CIIOCO0 U II03HABATEIbHYIO usydaemoro maparpaga. | KoMOMHHpOBaHHBIH ypoK
caxapossl, pe3yJIbTaT AEUCTBUA " I'oToBUTH 271EKTpOHHBIE
KaueCTBEHHYIO Ilo3naBaTenbHbBIE: MH(OPMALIMOHHYIO | MPE3EHTAIMN 0 TeMe

pEaKIUI0 Ha IJIIOKO3Y,
OMOJIOTUYECKYIO POJIb

BJIAJACIOT OOLLIUM
MIPUEMOM PELICHUS

KyJIbTYpYy, B TOM
quCclie pa3BUTHE

[JIIOKO3bl U Caxapo3bl, | 3ajad HaBbIKOB
MOJIEKYJISIPHBIE KoMMmyHuKaTuBHBIC: CaMOCTOSITENIBHOMN
dbopMynbl Kpaxmajia U | IOTOBapUBAIOTCS O paboThl C
LIEJUTIOI03b], CXOJICTBO | COBMECTHOM y4eOHBIMU

U paziuyue 3THX NeSITeNIbHOCTH, ocoousIMH,
YIJIEBOJIOB, MPUXOIAT K 001IeMy KHUTaMH,
KAUECTBEHHYIO PEAKIUIO | PEIICHUIO JIOCTYITHBIMU

ypoKa.




Ha Kpaxmall.

HHCTPYMCHTaMHU H

TEXHUYECKUMHU
CpelCcTBaMu
MH(POPMaLMOHHBIX
TEXHOJIOTUH.

65 | benku. Xumust u 3HaTh cocTaB, CBOWcTBa| Pery/isiTuBHBIE: ®opMupoBaTh CocTaBiaTh KOHCIEKT
3I0pOBBE. U OMOJIOTMYECKYIO POJIb | pa3iIMyaroT crocod u L[EJIOCTHOE u3yyaemoro mnaparpada.
BuramuHsl. AMUHOKUCIIOT U pe3yJsbTaT AeUCTBUA MHPOBO33pEHUE, ['oTOBUTH 371EKTPOHHBIE
JlexapcTBeHHbIE 6enkoB. Mmets Ilo3naBaTenbHbIE: COOTBETCTBYIOILIEE | IIPE3EHTALMU 110 TeMe
BEIIIECTBA. IPEICTaBICHUE O BJIAJICIOT OOIIUM YPOBHIO DPa3BUTHUS | ypOKa.

depMeHTax u IIPUEMOM PELICHUS HAyKH, a TaKxKe
FOpMOHAX 3a1a4 OTBETCTBEHHOE
KommyHukaTuBHbIC: OTHOLICHHE K KoMOHHHPOBaHHBIH yPOK
JIOTOBapUBaOTCA O YUEHHUIO,
COBMECTHOH TOTOBHOCTb U
NeSITeIbHOCTH, CIIOCOOHOCTh K
IPUXOJAT K 001IeMy CaMOpa3BUTHIO U
pELIeHUIO camMo00pa30BaHUIO.

66 | Xumuueckoe 3HAaTh 0 XUMHUYECKOM PeryisiTuBHbIe: dopmHupoBaTh CocTaBiATh KOHCIEKT
3arpsi3HEHHUE 3arpsi3HEHUU pasnuyaroT cnocod u LIEJIOCTHOE u3ydaemoro maparpada.
OKpY’KaroIlllel Cpelpl | OKPYXKAIOUIEH Cpelbl M | pe3yJbTaT JEHCTBUSA MHUPOBO33pEHUE, I'oToBUTH 237EKTPOHHBIE
U €r0 MOCIEICTBHSL. €ro MoCJe/ICTBUSX, Ilo3naBartenbHbIE: COOTBETCTBYIOILIEE | NMPE3EHTAIMN [0 TeMe

[IpaBuna
0€30MMacCHOCTH TpH
pabote co
cpencTBamMu OBITOBOM
XUMUU

npaBuiIax paboTsl co
cpencTBamMu OBITOBOM
XUMUHU

BJIAJICIOT OOLIUM
MIPUEMOM PEIICHHS
3a1a4
KoMMyHuKaTUBHBIE:
JIOTOBAapUBAIOTCS O
COBMECTHOM
NesITeIbHOCTH,
MPUXOJST K 001IeMy
PELICHHIO

YPOBHIO Pa3BHUTHUS
HayKH, a TaKxe
OTBETCTBEHHOE
OTHOIICHUE K
YUYEHHUIO,
TOTOBHOCTHh U
CHOCOOHOCTh K
CaMOpa3BUTHIO H
camM000pa30BaHUIO

ypoKa.

KoMOuHMpOBaHHEI yPOK




67 | UroroBas YMeTh uCnosib30BaTh PeryasitTuBHble: dopmMupoBaTh CamocTosTenpHO
KOHTpOJIbHAs paboTa | MpUOOPETEHHBIS OCYILECTBIIAIOT OTBETCTBEHHOE BBITIOJIHATEL 3aJaHUsI KombuuipoBanHbIi ypok
3a KypC XUMHH 3HAHUSA. WUTOTOBBIN U OTHOILLIEHUE K ONpeAcIEHHON
OCHOBHOM ILIKOJIBI. MOIIaroBbIi KOHTPOJIb YYEHHUIO, CJIO’KHOCTH T10

10 PE3YJbTATY TOTOBHOCTh U MPOUJICHHOMY
Ilo3naBaTenbHbIE: CIIOCOOHOCTH K MaTepuairy
CTPOSIT B MIMCbMEHHOMN CaMOpa3BUTHUIO U
dbopwme. caM000pa30BaHHMIO.
68 | Utoroselii ypok 3HaTh CTpPOEHUE U PerynsitTuBHblie: dopmupoBaTh PaGora B mapax u
CBOMCTBA OPraHUYECKHUX | BHOCST HEOOXOIUMBIC OTBETCTBEHHOE rpymnmnax
COEMHEHUMN. Y METh KOPPEKTUBBI B ICICTBUE | OTHOILIEHUE K
OIPEIEIATh MOCJIE €r0 3aBEPIICHUS Ha| YUYCHHUIO,

MPUHAJIEKHOCTD K
OIPEIEIIEHHOMY KJIACCy
o opmysie BeliecTna,
3aIIMChiBaTh OCHOBHBIC
YPaBHEHUSI XUMHUYECKUX
peaKkuuit

OCHOBE €ro yuera
C/I€JIaHHBIX OLIHOOK.
ITo3HaBaTe/bHBbIC:
CTpPOSIT pe4eBoe
BBICKA3bIBAaHUE B YCTHOM
Y TIMCbMEHHOU (popme
KommyHukaTuBHbIC:
KOPPEKTUPYIOT IEUCTBUSA
napTHepa

FOTOBHOCTb U
CIIOCOOHOCTh K
CaMOpPa3BHUTHIO.
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