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PABOYAA TIPOI'PAMMA 110 XUMHH 9 KJIACC
IHOACHUTEBJHAS 3AIITMCKA

Pabo4asi nporpaMmMa cOCTaBJIeHA HA OCHOBE:

1. 3akxona «O06 obOpa3oBanuu B Poccuiickoit ®enepamum» ot 29.12.2012r. Ne 273- @3 (¢ UBMEHEHUSIMU);

2. denepanbHOro rOCYyAAapCTBEHHOTO 00pa30BaTeNILHOTO cTaHzapTa OCHOBHOTO ol1ero
00pa3oBaHMs,yTBEP)KIEHHOIO IIpUKa3oM MuHMcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot
17.12.2010r. Ne1897(c n3MeHEHUSMH U JTIOTIOJIHCHUSIMH ),

OcHoBHOI 00pa30BaTENbHON IPOTrPAMMBI ILIKOJIbI;

VY4ebHOro 1miaHa HIKoJIbl;

['omoBoro yuyeOHOro KajaeHIapHOTo rpaduka Ha TeKYIUi yaeOHbIi rof;

Paboueii mporpammsel moa aBropctBom ['apa H. H. ®T'OC. Xumus. IIpenmernas nunust yueOnukos I'. E.

o ok w

Pynsutuca, ®@. I'. ®enpamana. 8-9 knaccel. IIpocsemenue. 2013r.;
7. Yuebnuka Pymsutnca ' .E., ®enpamana @. I'. Xumust. 9 kimace. @I'OC. IIpocsemenue. 2018r.

OcHOBHBIE LIEeJIH U 321a4M .
e CO3/1aTh YCIOBUS JUISI IPOSIBJICHUS U PA3BUTHS CIIOCOOHOCTEH M MHTEPECOB PEOCHKA;

. C(bOpMI/IpOBaTB JKCJIAaHUC U YMCHHC YUUTBHCA U Ha 9TOM OCHOBE OO€ECIIEUMTH pa3BUTUC Y pe6eHKa YyBCTBa
COOCTBEHHOT'O JOCTOMHCTBA,

e  MOTHBHMPOBATh MHTEPEC K 3HAHHUSM M CAMOIIO3HAHHMIO;
e 0OKa3aTh IOMOIIb B IPUOOPETCHUH OIbITA OOLICHUS H COTPYJHHYECTBA;

e chopMHUpPOBATh NEPBHIC HABBIKK TBOPYECTBA;

e 00ecrneyuTh J0CTaTOYHO IPOYHYIO Oa3UCHYIO 00111€00pa30BaTEebHYIO IIOATOTOBKY.

e o0ecrmeuuTh MOJYYEHHE BBIMYCKHMKAMH KadyeCTBEHHOTO OO0pa3oBaHUs, MOJTBEPKIAEMOTO pe3ylbTaTaMu
He3aBHCUMOM 3KkcnepTusbl EI'D, pedynbrataMu NOCTYIUIEHUS B IPECTHKHBIE YdeOHbIe 3aBECHUS BBICLIETO U
cpenHero npodeccuoHaIbHOTO 00pa30BaAHUS

00ecneunTh Pa3BUTHE TEOPETUYECKOTO MBIIIIICHUS M BBICOKUH YPOBEHb OOIIEKYIBTYPHOTO Pa3BUTHS;
HN3y4yenue XuMHUHM B OCHOBHOM IIKOJIE¢ HANIPABJICHO:
®* HA OCBOCHUC B&)KHGfIIHI/IX 3H3HI/II>1 06 OCHOBHBIX INIOHSATUAX U 3aKOHaAX XHUMUU, XHMHLIeCKOfI CI/IMBOJ'II/IKI/I;

* Ha OBJIaJICHME YMEHHUSIMH HaONI0AaTh XMMHUYECKUE SIBJICHMS, MPOBOAUTh XUMHYECKHM SKCIEPUMEHT,
MIPOM3BOJIUTH PACUYEThl HA OCHOBE XMMHUECKHX (POPMYJI BEHIECTB U YPAaBHEHUN XUMUUYECKUX PEaKLInid;

®* Ha Ppa3BUTHUEC IMMO3HABATCIBHBLIX HWHTCPCCOB MW HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B Iponecce MNpOBCIACHUSA
XUMHUYECKOTO JOKCIICPUMCHTA, CaAMOCTOATCIIBHOIO HpI/IO6peTCHI/ISI 3HaHUM B COOTBETCTBHH C BO3HHUKAOIIUMH
KHU3HECHHBIMHU HOTpC6HOCT5[MI/I;

* Ha BOCIHUTAHHUE OTHOILIEHUS K XMMHU KaK K OJHOMY M3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
JIEMEHTY O0IIEUeI0BEYECKON KYIbTYPHI;

* Ha MPUMEHEHUE MOJYyYEHHBIX 3HaHUW W yMEHMH 171 Ge30MacHOro MCIOJIb30BaHUs BEIIECTB U MaTEpUajoB B
ObITY, CEebCKOM XO34HCTBE M Ha MPOM3BOJACTBE, PEUICHHS MPAKTUYECKMX 3ajady B TMOBCEJHEBHOM KHU3HHU,
MpeyNpexIeHUs IBICHUHN, HAHOCSIINX BPE] 3J0POBbIO UeJIOBEKa M OKPY KalowIeil cpese.

331{3‘[1/1 H3y4YCHUHA XMMHUH.



e @opMupOBaHWE Yy YyYAIIUXCA 3HAHWS OCHOB XHMMHYECKOW HAyKW: BaKHEWIIUX (HaKTOPOB, TOHSATHUH,
XUMHUYECKHUX 3aKOHOB U TEOPUH, sI3bIKA HAYKHU, JOCTYIHBIX 0000IIEHIIT MUPOBO33PEHUECKOTO XapaKTepa.

o PasButue YMCHI/Iﬁ Ha6J'IIOI[aTB H O0OBSACHATH XUMHYECKHE SABJICHUSA, IPOUCXOOAIIUE B IIPHUPOAC, na60paTopHH,
B HOBCCHHCBHOﬁ KH3HHU.

o  dopMHpOBaHUE CIICIHAIBHBIX YMEHHI: 00palaThCs ¢ BEIIECTBAMM, BBIMOIHATh HECIOXKHBIC SKCIIEPUMEHTHI,
coOmro/iasi TpaBUJIM TEXHUKH OE€30MaCHOCTH; TPaMOTHO TPUMEHATh XUMHYECKHE 3HAHHUS B OOIICHHH C
MPUPOAONA U B TIOBCETHEBHOM KU3HHU.

. PaCKprTI/Ie FYMaHHCTquCKOﬁ HaIIpaBJICHHOCTH XHMHUH, €€ BOSp&CT&IOHlCﬁ pojin B PCIICHHWH TIJIaBHBIX
HpO6J’ICM, CTOAINUX NIEPEA YEJIOBCUECTBOM, U BKJIaJda B HAYYHYIO KapTUHY MHUpaA.

e PasButne mUYHOCTH 06yqaloumxc;1: HNX HHTCIUICKTYAJIbHOC MW HPABCTBCHHOEC COBCPIHICHCTBOBAHMHE,
(bOpMI/IpOBaHI/Ie Y HUX T'YMaHUCTHYECKHUX OTHOIIICHUH M 3KOJIOTUYECKH uenecoo6pa3Hor0 IIOBCIACHUSA B 6BITy
" B IIponecce pr,HOBOﬁ JACATCIIBHOCTH.

HJAHUPYEMDBIE PE3YJIBTATBI OBYYEHWA.

JINYHOCTHBIMM pe3y/IbTaTaAMM H3yYeHUS MpeaMeTa « XUMUS SBISIOTCS CISYIOIINE YMEHHUS:
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE:

— OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHUs, OOLIECTBEHHBIX, PETUTHO3HbIX, aTEUCTUYECKHX,
KYJIbTYPHBIX TPaJULIUNA, KOTOPBIE ONPEAEIAIOT pa3Hble 00BACHEHUS POUCXOASIIETO B MUPE;

—C y‘léTOM 9TOT'O MHOFOO6paSI/I$I IIOCTCIICHHO BLIpa6aTbIBaTB CBOH COOCTBEHHBIE OTBETHI HA OCHOBHEIE JKU3HEHHBIE
BOITPOCHI, KOTOPBIC CTABUT JIMYHBIA KU3HCHHBIN OIIBIT,

— YUUTHCA NIPHU3HABATh IPOTUBOPCUYNUBOCTD U He3aBepH_IéHHOCTL CBOHMX B3ITISIA0B HA MUP, BO3BMOKHOCTD UX
U3MCHCHUA.

Y4YuThCs HCHOI30BaTh CBOM B3IJIAAEI HA MUD AJIA 00BSICHEHHS Pa3INYHBIX CI/ITyaI_[I/II\/'I, pelICHU BO3HUKAOIINX
HpO6HeM " U3BJICYCHUSA ) XKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOU HHTCPCChI, HAXOANUTh U U3Yy4aTh B y‘{e6HI/IKaX I10 pa3HbIM NIpC€AMETAM MaTCpral (I/I3 MaKCI/IMYMa),
HMCIOIIUNA OTHOIIICHHE K CBOUM HHTEpCCaM.

Hcnonb30BaTh CBOM MHTEPECHI 711 BRIOOpA MHAMBHIYAIbHON 00pa30BaTeIbHON TPAeKTOPHH, TOTEHIINATBHON
Oynymieii nmpodeccuu U COOTBETCTBYIOMIETO MPO(HIBHOTO 00pa30BaHUsI.

HpI/IO6peTaTB OIIBIT YUaCTUA B JCJIaX, IPUHOCAIIHNX ITOJIB3Y JIFOASAM.

VYuThCSI CAaMOCTOSITEIIHFHO BI)I6I/IpaTB CTWJIb TOBEACHU A, ITPUBBIYKH, O6€CH€'~II/IBaIOH_[I/Ie Oe30macHbIi O6p33 KHU3HHU U
COXPAHCHUC 300POBbA — CBOCTO, a TAKIKC ONM3KHX HIOI[Cﬁ " OKPYXAroIInuX.

VYuThCSI CAaMOCTOSITEIIHFHO MMPOTHUBOCTOATE CUTyallUsAM, IPOBOLUPYIOIIHUM HaA MMOCTYIIKH, KOTOPBIC YIPOKAIOT
0C30IMaCHOCTH U 310POBBIO.

Br16upaTh moCTyNKH, HalleJIeHHbIE Ha COXpaHEHHE U OepeXHOe OTHOILIEHUE K IPUPOJie, 0COOEHHO KUBOH, n3beras
IIPOTUBOINOJIOKHBIX IIOCTYIIKOB, TOCTETIEHHO Y4ach U OCBauBasi CTPATETHUIO PAllMOHAIBLHOTO IPUPOLOIOIb30BaHUS.

Yuuthcs yOeKaaTh APYrux J0JIeH B HEOOXOIUMOCTH OBJIAJICHUS CTPATETHEeH palliOHATIBLHOTO TIPUPOIOTIOIH30BAHNS.

Hcnonbs30BaTh 3KOJIOTHYSCKOE MBIIIICHUE IS BLI60pa CTpaTerunu COOCTBEHHOTO MOBEACHHUS B KAUE€CTBE OJHOM U3
IHEHHOCTHBIX YCTAaHOBOK.

Cpeocmeom pazeumusi TMYHOCTHBIX PE3YJIBTATOB CIYKaT Y4eOHBIN MaTepuai U NPOAyKTHBHbIC 3a/JaHHsI yUeOHUKa,
HalleJIeHHbBIC Ha 6-10 JIMHUIO Pa3BUTHUS — YMCHHUE OIICHUBATH ITOBEJICHHE YEIOBEKA C TOYKH 3PCHUS XUMHYECKOH
0€30MaCHOCTH 0 OTHOILCHHIO K YEJIOBEKY U MPHUPOJIE.

MeTanpeaMeTHBIMH PE3yJIbTaTaMU U3yYCHHS Kypca «XUMHUs» SBIIETCS (OPMHUPOBAHNE YHHUBEPCAIBHBIX YUEOHBIX
nevicteuii (YY ).



Pecynamusuvie YV/I.

CamocrosTenbHO 00HAPYKUBATh U (POPMYIUPOBATH TPOOJIEMY B KIIACCHOW U MHAWBHAYAIBHOU y4eOHOM
ACATCIIbHOCTH.

BBI,I[BI/IFaTB BEPCUH PEHICHUA HpO6JI€MBI, 0CO3HaBaTh KOHCYHBIHN PpE3YyIbTarT, BBI6I/IpaTI> H3 IIPEAIOKCHHBIX U UCKATh
CaMOCTOATCIIBHO CPEACTBA JOCTUKCHUA LICIIN.

CoctaBisTh (MHIUBUAYAIBHO WIX B TPYIIIIE) TUIAH PEIICHUS MPOOIeMbI (BBITOTHEHHS MTPOCKTA).
[ToxOupath Kk KaxI0# nmpodieme (3a1aue) aeKBaTHYIO el TEOPETHUECKYIO MOJICTb.

PaGoras o npeanokeHHOMY U CaMOCTOATEIHLHO COCTaBIIEHHOMY IUIaHy, UCIIOJIb30BAaTh HAPSIAY C OCHOBHBIMU U
JIOTIOJTHATEIIBHBIE CPEJICTBA (CIIPAaBOYHAS JINTEPATYPA, CIOKHBIE TIPUOOPHI, KOMIIBLIOTED).

[1nanupoBaTh CBOIO MHAUBUIAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTtarh 0 caMOCTOSTEIIFHO COCTABIICHHOMY ILJIaHY, CBEPSISICH C HUM U IIEJIBIO e TEIIbHOCTH, UCIIPABIISS OIIUOKH,
UCIOJIB3YS CAMOCTOSITENIbHO MOJ00paHHbIe cpeicTBa (B TOM uncie u MHTepHer).

CB0O0OOJTHO TTOJTE30BATHCS BEIPAOOTAHHBIMY KPUTEPUSMU OLICHKH U CAMOOIICHKH, HCXOJIS U3 TIETH U UMEIOIITIXCS
KpUTEPUEB, pa3inyasi pe3yiabTaT U COCOObI IeHCTBUM.

B xozme MMpEACTABJICHUSA ITPOCKTA AaBATh OLCHKY €0 PE3yJibTaTaM.

CamocTosATeNnbHO 0CO3HAaBaTh PUUMHBI CBOETO yCIIeXa WM HeyclleXxa U HaXOUTh CIOCOObI BBIX0J1Aa U3 CUTYalluu
Heycrexa.

VYMeTh OLICHUTD CTEICHb YCIICHIHOCTHU cBoOciH HH,HHBHHyaHBHOﬁ O6p830B8TCJ'IBHOfI JACATCIIbHOCTH.

JlaBaTh OLIEHKY CBOMM JIMUHOCTHBIM Ka4€CTBAM U YepTaM XapakTepa («KaKoB s1»), ONPEIENISITh HAallPaBJIEHUsI CBOETO
pa3BUTHS (KKAKUM 51 XOUYy CTaTh», «4TO MHE JUIsl 3TOTO HAJ0 CHIEJIATh).

Cpeocmeom ¢hopmuposanus peryassTUBHBIX Y Y [| ciyKat TEXHOJIOTHS POOJIEMHOTO AUAI0ra Ha dTare n3ydeHus
HOBOT'O MaTepHala ¥ TEXHOJOTHUS OLIEHUBaHUs 00pa30BaTENbHBIX JOCTIKEHUN (YIEOHBIX YCIIEXOB).

Toznasamenvruvie YYVJ/I:

AHaJ'II/I3I/Ip0BaTL, CpaBHHBATD, KJIaCCI/ICI)I/IL[I/IpOBaTL n O606H_IaTI> ITOHATHA:
- AaBaTb OMPCACICHHUEC MMOHATHAM Ha OCHOBEC N3YYCHHOI'O HAa Pa3JIMYHBIX MPEAMETaxX y‘~IC6HOFO Marepuaia,
- OCYHICCTBJIATDH JIOTUHYCCKYIO OIICpAallU0 YCTAHOBJICHUA POAO-BUIOBBIX OTHOIHGHI/Ifl;

- 0000111aTh TOHSTHS — OCYLLIECTBIIATH JIOTHYECKYIO ONEPALIMIO Iepexo/ia OT MOHATUS C MEHBIIUM 00BEMOM K
MOHATHUIO C OOJIBIINUM 0OBEMOM.

CTpOI/ITB JIOTUYCCKOC PACCYKICHHUEC, BKIIIOYAIOMIECC YCTAHOBJICHUC TPUYNHHO-CICACTBCHHBIX CBSI3CI1.

CoznaBaTh MOJIENH C BBIICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, TIPeoOPa3OBLIBATH MOJIEIH C IIENBIO
BBISIBIICHUSI OOIIMX 3aKOHOB, OMPEACIISIONINX JAHHYIO TPEIMETHYIO 00J1acTh.

Hpe,Z[CTaBJ'I}ITL I/IH(I)OpMaI_[I/IIO B BUJC KOHCIICKTOB, Ta6J'II/II_[, CXEM, Fpa(bI/IKOB.

[IpeoOpa3oBbIBaTh HHGOPMAIUIO U3 OJHOTO BUA B IPYTrOM U BRIOMpATh yI0OHYIO AJis cedst popmy dukcanyu u
npencrasiaeHus nHpopmanuu. [IpencraBnare nHGOpPMAIUIO B ONTUMAIBHON (opMe B 3aBUCMOCTH OT aJipecara.

[ToHnMast MO3ULIKIO IPYTOro, pa3inyarh B €r0 peun: MHEHHUE (TOUKY 3peHHs), J0Ka3aTeIbCTBO (apryMEHTHI), (PaKThI;
TUIOTE3bI, aKCHOMBI, TEOPUU. [[J1s1 3TOro caMoCTOATENBHO UCIIOIB30BaTh PA3JINYHBIE BUBI YTEHU (M3Y4aIOILEE,
IIPOCMOTPOBOE, 03HAKOMUTEIBHOE, TIOUCKOBOE), IPHUEMBI CITYIIAHUS.

CamoMy co031aBaTh KICTOUHUKY HH(OPMAIIUKN pa3HOTO THIIA U IS Pa3HbIX ayJIUTOPUi, COOII0AaTh
MH(OPMALIMOHHYIO TUTHEHY U IIpaBuiia HHGOPMAIMOHHON 0€3011aCHOCTH.

YMeTb UCTIOIB30BATh KOMIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT ISl IOCTUKEHUSI CBOUX
1enei. YMeTb BIOMpaTh aJieKBaTHbIC 3a]jau€ HHCTPYMEHTAIbHbIE IPOTPAMMHO-aNapaTHbIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ghopmuposanuanoznaBaTeabHbIx Y Y /J] cimyxkar yueOHbIM MaTepuall U POIyKTUBHBIC 3aaHUs
y4ueOHMKa, HalleJICHHbIC Ha 1—4-11 TMHUM pa3BUTHUSA:

- OCO3HaHME poJin BeiecTB (1-s1 IUHUS pa3BUTHUA);



- pacCMOTPEHUE XUMHYECKUX MPOIECCOB (2-51 TUHUS Pa3BUTHS);

- HCTIOJIb30BaHUE XUMHYCCKUX 3HAHUH B OBITY (3-51 TMHUS PA3BUTHS);

- 00BSICHEHHE MUPA C TOYKU 3PEHUS XUMUU (4-51 JIMHUS PA3BUTHA);

- OBJIaJICHUE OCHOBAaMH METOJIOB €CTECTBO3HAHMUS (6-51 TUHUS PA3BUTHS).

Kommynuxamuesnwvie YVJ{:

OTcrauBas CBOIO TOYKY 3pCHUs, IPUBOANTE apr'yMEHTEI, IIOATBEPXKAAd UX (baKTaMI/I.

B nuckyccun yMeTh BBIIBUHYTh KOHTPApryMeHTHI, nepedpazupoBaTh CBOIO MBICIb (BJIaJIEHUE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH).

YYHUThCS KPUTUIHO OTHOCHTHCSI K CBOEMY MHEHUIO, C JIOCTOMHCTBOM MPU3HABATH OMMOOYHOCTH CBOETO MHECHHUS
(ecu OHO TaKOBO) U KOPPEKTUPOBATH €TO.

[ToHmMast MO3UIIKIO IPYTOTO, pa3InyaTh B €0 PeUr: MHEHHUE (TOUKY 3PCHHSI ), JOKA3aTeIbCTBO (ApryMEHTHI), (PaKThI,
TUIOTE3bI, AKCHOMBI, TECOPHH.

VYmeTs B3TJIIHYTb HAa CUTYyalluIo € WHOM MO3UIMH U JOTOBAPUBATHCA C JIFOAbBMH MHBIX HO3HHHﬁ.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y'Y [ ciiyKaT TeXHOJIOTHs MpobaeMHOro quanora (o0ysKIaromii
Y TIOJIBOJISIIIINI TUAJIOT) U paboTa B MAJIBIX TPYIIAX, TAKKE UCTIOIB30BAHUE HA YPOKAX 3JIEMCHTOB TEXHOJIOTHH
MPOAYKTUBHOTO YTCHHUSI.

IIeBﬂTI/IKJIaCCHI/IK HAY4YIHUTCH:
* 00OBSICHATD CYThb XUMHUYCCKUX ITPOLECCOB U UX IIPUHUIUIINAIIBHOC OTJINYUEC OT Q)HSHHCCKI/IX;
® Ha3bIBATh IMPU3HAKU WU YCJIOBUSA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

* YCTaHABIIMBATh MPUHAIEKHOCTh XUMUYECKON PEAKIMH K OMPEIeIEHHOMY TUITY IO OJHOMY U3
KJIaCCU(PMKAIIMOHHBIX MMPU3HAKOB: 1) IO YUCIIY M COCTaBY MCXOJIHBIX BEIIECTB M MPOIYKTOB PEAKINH (pEaKInu
COCIMHEHM S, PA3TIOKEHUS, 3aMeIlIeHUsI U OOMeHa); 2) M0 BBIIEICHUIO UITU MOTJIOMIEHUIO TEIIOTHI (peakInu
9K30TEPMHUECKHUE U DHIOTEPMHUUECKHE); 3) IO U3MEHEHHIO CTENIEHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB (pPeaKiiuu
OKHUCIIUTETHHO-BOCCTAHOBUTEINBHEIE); 4) 10 00paTUMOCTH Tpoliecca (peakiuu o0paTuMble U HEOOpPaTUMEIE);

¢ Ha3bIBaTh (1)aKTOpI>I, BJIMAIOIIUEC HA CKOPOCTH XUMHUYCCKUX peaKHI/II\/II;
¢ Ha3bIBAaTb (I)aKTOpLI, BJIMAOIIUEC Ha CMCUHICHUC XUMUNYCCKOT'O PaBHOBECH,

* COCTaBJIATh YPABHEHUS AIEKTPOJIIUTUUECKON JUCCOLUAIIMM KUCIIOT, IeJI0OUel, COJIeH; MOIHbIE U COKpAIlIEHHbIE
WMOHHBIC YpaBHEHUS peakinii 00MeHa; ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi;

* IPOTHO3UPOBATh MPOAYKTHI XUMUYECKUX PEAKIHI 10 GopMyaM/Ha3BaHUSIM UCXOJIHBIX BEIIECTB; ONPEIEISTH
HCXO/IHBIE BEIeCTBa 10 (popMysiaM/Ha3BaHUSAM MPOJAYKTOB PEaKIUH;

* COCTaBJIATh YPABHEHUS PEAKI[Nil, COOTBETCTBYIOIIMX MOCIIEI0BATEIbHOCTH («IIETIOUKE) MPEeBpaIeHU
HEOPraHMUYECKUX BEIIECTB PA3IMUHBIX KIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUJIETEIBCTBYIOINE O IPOTEKAHUY XUMUYECKON PEAKLINH;
* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PAaCTBOPEHHOIO BEILIECTBA;
* OIIPEACIIATH XapaKTep CPelbl BOJHBIX PACTBOPOB KHUCIIOT M IIEJI0YEH 110 N3MEHEHHUIO OKPACKU MHIUKATOPOB;

¢ IPOBOAUTDH KAUCCTBCHHLIC PCAKIIUN, TIOATBCPIKAAOMINC HAITNYNEC B BOOHBIX paCTBOpPAX BCUICCTB OTACIIBHBIX
KaTHOHOB 1 aHHOHOB.

¢ ONpCACIIATh MPUHAJICKHOCTh HCOPTraHNYCCKUX BCUICCTB K OTHOMY M3 U3YUCHHBIX KJIaCCOB/TPYHHI MCETAJJIbI U
HEMCTaJIbI, OKCHUJbI, OCHOBAaHHA, KHUCJIOTHI, COJIN,

¢ COCTaBJIAThb q)OpMy.HBI BCIICCTB 110 UX HAa3BAHUAM,
® OIpCACIATh BAJICHTHOCTDb U CTCIICHb OKUCJICHUS 9JICMCHTOB B BEIICCTBAX

* COCTaBIIATH (DOPMYIIBI HEOPTAHUYECKUX COSTMHEHUH 10 BaJICHTHOCTSIM M CTEIIEHSM OKHUCIICHUS DJIIEMEHTOB, a TAKXKe
3apsiaM MOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH;



* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHS (PHU3NIECKUX M XUMUYECKIX CBOMCTB MPOCTHIX BEIIECTB (METAILIOB H
HEMETAJIJIOB) U MX BBICIIUX OKCHUJIOB, 00pa30BaHHBIX AJIEMEHTaMH BTOPOTO U TPETHETO MEPHOJIOB;

¢ Ha3bIBAaTh 06H_II/IG XUMHUUYECKHE CBOMCTBA, XapaKTEPHBIC JUIA TPYIII OKCHAOB: KUCJIOTHBIX OCHOBHBIX, aM()OTEPHBIX;
2 3 3 9

* Ha3bIBaTh OOIIME XMMUYECKHNE CBOMCTBA, XapaKTEPHBIC IS KAXKI0T0 U3 KJIACCOB HEOPTraHUYCCKUX BEIICCTB:
KHCJIOT, OCHOBAHHM, COJICH;

* IPUBOJUTH MPUMEPHI PEAKIUIA, TOATBEPKIAIOIMINX XUMUIECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB: OKCUIOB,
KHCJIOT, OCHOBAHUI U COJICH;

® OIpCACIIATh BEIICCTBO-OKHUCIIUTEIb U BEIICCTBO-BOCCTAHOBUTECIb B OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX

* COCTaBIIATh OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIN OaaHC (U1 M3YYCHHBIX PEaKIUii) M0 MPEI0KECHHBIM CXeMaM
peaKIuii;

* IPOBOUTH JTAOOPATOPHBIE OMBITHI, MOATBEPIKAAOIINE XHMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
BEIIECTB;

* IPOBOJIUTH JJAOOPATOPHBIE ONBITHI 10 MOIYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BEILECTB: BOJOPOA, KUCIOPOAA,
YIJIEKUCIIOTO Ta3a, aMMUAKa; COCTAaBIIATh YPABHEHUSI COOTBETCTBYIOLINX PEAKLIUH.

I_ICBHTI/IKJ'[aCCHI/IK MOJIYYUT BO3MOKHOCTb HAYYUTHCH .
¢ COCTaBJIATH MOJICKYIISIDHBIC U ITOJIHBIC HOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HOHHBIM YPAaBHCHUSIM;

* IPUBOJUTH IIPUMCPBI peaKuHﬁ, MOATBCPKAAIOIIUX CYIICCTBOBAHNUEC B3aNMOCBA3HU MCKAY OCHOBHBIMH KJIaCCaMHU
HCOPraHUYCCKUX BCIICCTB,

* IPOrHO3UPOBATH PE3YIbTATHI BO3JACHCTBUS Pa3IMUHBIX (DAKTOPOB HA N3MEHEHNE CKOPOCTH XMMHUYECKON pPeaKny;
* IPOrHO3UPOBATh PE3yJIbTAThl BO3JCHCTBUS Pa3IMUHBIX (DAKTOPOB HA CMELICHHE XMMHYECKOIO PABHOBECHS.
* IPOrHO3UPOBATH XUMUYECKHE CBOKCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

¢ IPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABJIATH OKUCINUTCIIBHBIC NJIM BOCCTAHOBUTCIIBHBIC CBOMCTBA C y‘{éTOM
CTCIICHEH OKHCIICHHUS 3JIEMEHTOB, BXOSIIHUX B €0 COCTAaB,

* BBISIBJISITh CYIIIECTBOBAHME T'€HETUUECKON B3aUMOCBSI3M MEX/Yy BELUIECTBAMHU B PAlY: IPOCTOE BEIIECTBO — OKCHU/T
— TUJIPOKCHUJ] — COJIb;

¢ XapaKTCpPU3oBaThb ocoObIe CBOMCTBA KOHIOCHTPHUPOBAHHBIX CCpHOfI U a30THOM KHUCJIOT,

* IPUBOJIUTH IPUMEPHI YPABHEHUHN PEaKIMii, JI€KAIIUX B OCHOBE ITPOMBIIIIEHHBIX CIIOCOOOB MOIYYEHHsI aMMHUaKa,
CEPHOMU KHUCJIOTHI, YyT'yHa U CTAJIH;

¢ OIMMCBIBATh (1)H31/I‘~IGCKI/IC U XUMHUYCCKHUC IMMPOLECCHI, ABIAIOMHNECA YaCThIO KPYTOBOPOTAa BEHICCTB B IIPHUPOAC,

¢ OpraHru30BbIBATH, MPOBOANUTH YUCHUYCCKUC ITPOCKTEI 110 UCCIICAOBAHUTIO CBONCTB B€IICCTB, UMCIOIIIMX BAa>XHOC
IMPAKTUYCCKOC 3HAUYCHUC.

1. COAEPKAHUE YYEBHOI'O KYPCA

XUMMUA 9 knacc 6a30BbIii ypoBeHb (68 yacos)

IToBTOpeHue kypca xumun 8 kjacca (2 4).Ilepuonuueckuii 3aK0H U NMEPUOUYECKAs CUCTEMA XUM. 3JIEMEHTOB /1.
N. MenneneeBa B CBeTe€ CTpOEHUs aroMOB. XuMmH4YecKass cBsA3b. (CTpoeHue BemecTBa. OCHOBHBIE KJIACChl
HEOPraHMYeCKUX COEJMHEHUI: nX cocraB, kiaccudukanus. OCHOBHBIE KIACChl HEOPTaHMYECKUX COCTUHEHUN: MX
CBOMCTBA. Pacy€Thl M0 XMMUYECKUM YPAaBHEHUSIM.

Hemoncrpauuu. Tabmuna «Bunel cBszei». Tabnuna « TUIBI KPUCTAITHYECKUX PELIETOK»

Pa3znen 1. MHorooOpa3sue xumnueckux peaxkuuii (15 ).

Tema 1. Knaccugpukayua xumuueckux peaxuyuii (6 u)

Krnaccudukanus XUMHYECKUX pEaKIUi, peakiiui COCTUHEHUS, Pa3IOKEHUs, 3aMeleHus, oOMeHa. OKUCIUTENBHO -
BOCCTAaHOBHUTEJbHBIC peakiuu. OKUCINTETh, BOCCTAHOBUTEI, MPOIECCHI OKUCIICHHSI, BOcCTaHOBNIeHUsA. COCTaBlICHHE
YpaBHEHUI OKUCIIUTEIHHO - BOCCTAHOBUTEIBHBIX PEAKIMA C TIOMOIIBIO METOA AIEKTPOHHOTO OasiaHca.

Tennobie 23 (HEKTH XUMUUECKUX PEAKIMA. DK30TEPMUICCKHE U YHAOTCPMUUYECKHUE PEAKITHH.



Tepmoxnmuueckue ypaBHeHHS. CKOPOCTh XUMUYECKUX peakiuil. PakTopbl, BIMAIOIINE HA CKOPOCTh XMMHYECKHUX
peakuuii. [lepBoHavyanbHbIE TPEACTABICHUS O KaTalu3e.

Llemoncmpayuu.[lemoncmpayus  Onvlmos, GulACHAIWUX 3A6UCUMOCIL  CKOPOCMU  XUMUYECKUX peakyutl om
PA3NUYHBIX haKmopoa.

Tabnuyer «Obpamumvle peakyuuy, «Xumuueckoe pasrogecuey, « CKOpocms XUMUYECKOU PEaKyuiLy.

Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuieckum ypasHeHusm.

IIpakmuueckasa paooma Nel. H3yuenue énuanus ycioeuil npoeedeHuss XUMu4eckoll peakyuu Ha eé CKopocmb.
Oo6patumbie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. Inexkmponumuueckan ouccoyuayus (9 u)

XUMHUYECKUE PeaKlUu, UAYIKME B BOJHBIX pacTBOpaxX. DJIEKTPOIUTHI U HEINEKTPOJIUThl. MoHbl. KaTMOHBI 1 aHHMOHBL.
I'uapartHas Teopusi pacTBOPOB.

DNEKTPOIUTHYECKAsT JUCCOIMAINS KHUCIIOT, OCHOBaHWMU, coneil. Cnabble W CUJIbHBIC JJEKTPOIUTHL. CTEneHb
nucconuanuu. Peakiiuu noHHOTO 0OMeHa. Y CII0OBHS MPOTEKAaHUS peakiuii 0OMeHa 10 KOHIa. XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COCTUHEHHUI B CBETE MPEICTABICHUHN 00 JIEKTPOIUTHUECKON NUCCOIMAINU U
OKHCJIUTENHHO — BOCCTAHOBUTEIHHBIX PCAKIIUSX.

[TonsiTE O THAPOIN3E COJEH.

Pacuémor no ypasnenusam xum. peaxyutl, eciu 00HO U3 ewecms 0aHo 8 u3dvImKe.

Jemoncmpayuu. Hcneimanue pacmeopos eewyecme Ha JIeKMPUUECKYI0 NPOBOOUMOCMb. [[eudceHue UOHO8 8
NIeKMpUecKom noie.

Jlabopamopuvie onvimwl. Peakyuu obmena medcoy pacmeopamu 31eKmpoaumos.

Ipakmuueckasn paboma Ne2. Pewenue Ikcnepumenmanvhulx 3a0au no meme «Ceoiicmea Kuciom, 0CHOBAHUI U
coJieil KaK 3J1eKmpoiumos).

Koumponvnaa paooma Ne 1 no memam «Knaccugukayus xumuueckux peaxuyuitn» u «Iaexkmpoaumuyeckasn
ouccouuayusny.

Paznen 2. Muoroo6pa3ue BeuecTs.

Tema 3. I'anozenwt (5 u)

Hemeramnsl. ['amorensl. [lonoxeHne B MEpUOAMYECKON CHUCTEME XUMHUYECKUX SJIEMEHTOB, CTPOEHHUE MX aTOMOB.
Haxoxnenue B mpupoze.

Ou3NYeCKue U XMMHYECKHE CBOMCTBa TayioreHoB. [losiydeHne W mpUMEHEHHE TrajloreHoB. XJop. duzndeckue u
XUMHUYECKHE cBoWcTBa XJopa. [IpuMenenne xnopa. XiopoBoaopon. Pusmnueckue cBoictBa. [lonyuenue. ConsiHas
KHCJIOTa U ee coiu. KauecTBeHHas peakiiys Ha XJIOpUJ — HOHBI. Pacrio3HaBanue Xja0puaoB, OpOMUIOB, HOAUIOB.
Hemoncmpayuu. @uzuueckue ceoticmaa 2anoeenos. Ilonyuenue x10pogooopooda u pacmeopenue e2o 8 00e.
Jlabopamopusie onvimwl. Pacnosnasanue coisiHoU KUCIOMbL, X10PUO08, OPOMUO08, UOOUOOS U U00d.
IlIpakmuueckaa paboma Ne 3. Ilonyuenue conanol KUCI0Mbl U U3y4eHUE €€ CEOUCME.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. Ilonoxxenue B NEPUOIUYECKOW CHUCTEME XMMHUYECKHX JJIEMEHTOB, CTpOeHHE UX aromMoB. Cepa.
Annotporusi  cepbl. Dusnueckue U XuUMHUYeckue cBoicTBa. Haxoxnenue B mnpupone. I[lpumenenue cepsl.
CepoBopopo. CepoBo0poiHast KHCIIOTa U ee coii. KauecTBeHHas peakius Ha Cynbdua- nousl. Oxcun cepsl (1V).
CepHast kucinoTa. XMMHYECKHE CBOMCTBA pa30aBICHHOW M KOHLEHTPUPOBAHHON cepHOM KucnoThl. KadecTBeHHas
peaknuss Ha cynb(ar- HOHBL. XWMHYECKHE pEaKIUH, JIe)KAl[Fe B OCHOBE MOJNYYCHHS CEPHOM  KHUCIOTHI B
POMBIIIICHHOCTH. [IpuMeHeHnune cepHoil KUCIOTHI.

Jlemoncmpayuu. Annomponusi KUCi0pooa u cepbl. SHAKOMCMBO ¢ 0OPA3YAMU NPUPOOHBIX CYTbHUO08, CYIbDAMO8.
Jlabopamopuwie onvimsl. Pacnozunasanue cynvguo-, cynogpum- u cynvpam-uoHos é pacmseope

Ipaxmuueckasn paboma. Pewenue sxcnepumenmanvhulx 3a0a4 no meme « Kuciopoo u cepay.

Tema 5. A3om u ghocghop (9 u)

A3zor u ¢ochop. [lonoxkeHne B MepUOIUIECKON CHCTEME XMMHYECKHX JJIEMEHTOB, CTPOSHHE UX aToMOB. A30T,
¢busznyeckue W XUMHYECKHE CBOWCTBA, MOJMydyeHHE U nIpumMeHeHue. KpyroBopor azota B mpupoje. AMMHAK.
du3ndeckue U XUMUYECKUE CBOWCTBA, MOy4YeHue, mpuMeHeHne. Conn aMMoHus. A30THasI KHCIIOTa M €€ CBOWCTBA.
OKuCIUTENBHBIE CBOMCTBA @30THOM KUCTOTHI. [loydeHre a30THOM KHCIIOTHI B Ta00paTopru. XMMUYECKUE PEaKIIUH,
TIeKAITUE B OCHOBE MOJYYCHHSI a30THOUM KUCIOTHI B IpOMBIIUIEHHOCTH. [Ipumenenne. Conu. A30THBIE YIOOpEHHUS.
dochop. Amnorpornust. Puzndeckue u xumudeckue cpoiicTBa. Oxenn hochopa (V). DochopHas kucioTa, €€ CONH U
yI0OpeHusI.



Hemoncmpayuu. Ilonyuenue ammuaxka u e2o pacmeopenue 6 6oode. (O3HakoMleHue ¢ 006pa3yamu NpUpoOOHLIX
HUmMpamos, hocghamos.

Jlabopamopnvie onvimbsi. B3zaumooeiicmeue coneii ammonus co wenodamu. O3HaKoMaeHue ¢ a30MHbIMU U
docgoprnvimu yoooperusimu.

Ilpakmuueckasa paooma Ne5. Ilonyuenue ammuaxa u uzyueHue e2o ceoiucme.

Pewenue 3aoau na onpeoenenue maccoeoil (00bEMHOU) 00U 6bLIXOOA NPOOYVKMA pPeaKyuu om meopemudecKu
B03MOIHCHOZO0.

Tema 6. Yenepoo u kpemnuii (8 u)

Yraepon u kpemuuil. [lonokeHue B NEPHOIUYECKON CHCTEME, CTPOCHME aTOMOB. YTIJIEpol. AJUIOTPONuA.
du3nyecKkrue U XUMUYECKHE CBOICTBA yrieponaa. AncopOuus. YrapHelid ra3. YTIeKucibli ra3. YrojapHas KUcjioTa u
ee conu. KauecTBeHHast peakiiusa Ha kKapOoHaAT — HOHBL. KpyroBopoT B npupoze.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBast Kuciiora u €€ ColH.

Crekino. LlemeHnr.

Hemoncmpayuu. Kpucmaniuueckue pewemku aimasa u epaguma. 3HAKOMCMEO ¢ 006pazyamu  NpUpoOHbIX
Kapbonamos u cunukamos. O3HakomieHue ¢ paziudHbimu sudamu moniuea. O3HaKomienue ¢ BUOAMU CMEKIA.
Jlabopamopuvie onvimel.  O3HaKOMIEHUe CcO  CBOUCMBAMU U  63AUMONPESPAWCHUAMU — KApOOHAmos U
euopokapbonamos. Kauecmeennvle peakyuu Ha kKapOOHam- 1 CUIUKAM-UOHDL.

Ilpakmuueckaa paboma Neb. Ilonyuenue okcuoa yznepooa (IV) u usyuenue ezo ceoiicme. Pacnoznasanue
Kapoonamoe.

Pewenue 3a0au na eviuucnenue maccol unu 06véma npoOyKma peaxyuu no u3ecmuol macce uiu 06vemy ucxooHo20
gewecmaa, cooepaicaujeco npumecu.

Konumponvnaa paboma Ne2 no meme «Hememanwy.

Tema 7. Oowue ceoticmea memannos (14 u)

Mertannbl. [lonokeHne B MEepUONWYECKOM cHUCTEME, CTPOCHHE aToMoOB. Mertamninyeckas cBa3b. Dusmueckue
CBOMCTBA. Ps/l akTHBHOCTH METAJIOB.CBOMCTBA MeTauioB. O01ue crocoOs! nmonyyeHus. CriiaBbl METaIOB.
[lenounble Metambl. [lonoxkeHne B NMEPUOJUYECKOM cUCTeMe, CTpoeHHe aToMoB. Du3nmyeckne H XMUMHYECKUE
cBorictBa. IIpumenenue. Haxoxnenue B mpupoe.

[Ilenouno3zemenbHble MeTauibl. llomokeHMe B MEPUOJUYECKON CHCTEME, CTpOEHHE aToMOB. Du3nueckue u
xumuyeckue corcrtea. IIpumenenue. Haxoxnenue B npupoje. Marauii U KajublIHUi , UX BaXHEHIINE COCIUHEHHUS.
XKecTkocTh BOJBI M CLIOCOOBI €€ YCTpaHEHHUSI.

Amomunuil. [lonoxxeHne B MEPUOIUYECKON CHCTEME, CTPOECHHE aTOMOB. DHU3NYECKHEe UM XMMHUYECKHE CBOMCTBA.
[Tpumenenue. Haxoxnenue B mpupoje. AMPOTEPHOCTh OKCHIa U TUAPOKCHIA aTIOMUHUS.

Kenezo. I[lonoxxkenne B MEPUOJUYECKON CHUCTEME, CTPOEHUE AaTOMOB. DU3WYECKHME M XUMHUYECKHE CBOWMCTBA.
[Mpumenenue. Haxoxaenue B npupojie. BakHeiie coeiMHeHNs Kene3a: OKCUIbI, THIAPOKCH B! U comu xkene3a (11)
u xenesa (l11). KauectBennas peakiusi Ha MOHBI.

Jemoncmpayuu. 3nakomemeo ¢ obpazyamu 8ajdcHeuwux conell Hampus, Kaaus, NPUpoOHbIX COeOUHEHUl Kalbyus,
pyoamu xceneza, COEOUHEHUAMU aMOMUHUsA. B3zaumooleiicmeue wjenoynvlx, wen0YHo3emMeNbHblX Memailos U
antomunus ¢ 6ooou. Corcueanue dxceneza 6 KUCI0pooe u Xiope.

Jlabopamopuvie onvimsi. [lonyuenue 2uopokcuoa antoMuHus U 63auMooelcmeaue e20 ¢ KUCIOMAMU U Welo4amu.
Tonyuenue cudpoxcuoos scenesza(ll) u (I1) u 83aumodelicmsue ux ¢ KUCIOMAMU U UETOYAMU.

Ilpaxmuueckas pavoma Ne7. Peuwrenue skcnepumenmanpHoix 3a0ay no meme «Memannwvt u ux coeOuHeHusn».
Konmponvnas padoma Ne3 no meme «Obujue ceoiicmea memannoe»

Paznen 3. KpaTkmii 0630p Ba:kHeHIIMX OPpraHu4ecKux BemecTs. (8 yacon)

[Ipeamer oprannueckoil xmmuu. HeopraHnueckne M OpraHMYECKHE COECIMHEHMS. YTJEpOJ — OCHOBA JKU3HU Ha
3emiie. OCOOEHHOCTH CTPOEHUS aTOMa yIJIepoa B OPraHUYECKUX COSTNHEHUSX.

VYrnesonoponasl. [IpenenvHbie yrieBomopoasl. MertaH, 3TaH, npomnaH. CTpykTypHble (OpMYNbl YIJI€BOAOPOIOB.
['omosiornyeckuit psa NpenesbHBIX yriieBoAopoaAoB. ['oMonoru. GU3snyeckue 1 XMMUYECKUE CBOMCTBA NPEAECIbHBIX
yrieBogopoaoB. Peakunu ropenue u 3amemienunsi. Haxoxnenue B npupoge. [Ipumenenue.

HenpenenbHble yriieBOAOpOAbl. ODTUJIEHOBBIM ps HENPENEIbHBIX YIJIEBOAOPOAOB. OTuieH. DPU3NYECKHE U
XUMHUYECKHE CBOMCTBA 3TwieHA. Peaknus npucoennHenus. KauecTBeHHble peakuuy. Peakius moamMepu3anui.
ITomustriieH. IIpumenenue sTuieHa.

ALIETUIICHOBBIN PSiJl HEMIPEAEIbHBIX YIIeBOA0pO10B. AnleTuieH. CBolicTBa anerusieHa. [[pumenenue.



[IpousBoaHbIe yraeBoaopoaoB. KpaTkuii 0030p OpraHndecKuX COSAMHEHUIN: OTHOATOMHBIC CITUPTHI, MHOTOATOMHEIE
CUPTHI, KapOOHOBBIE KHCIOTHI, CIIOKHBIE 3(UPBI, JKUPBI, YIIEBOIbI, aMUHOKHCIOTHI, Ocinku. Poib OenkoB B
OpraHmsMe.

[ToHsATHE O BBHICOKOMOJICKYJSPHBIX BemlecTBax. CTPyKTypa MOJMMEPOB: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO,
CTeNeHb noymMepu3anuu. [lonuITuiIeH, TOIUIPONUICH, TOJTUBUHUIXIOPHI.

Hemoncmpayuu. Mooenu monexyn opeanuueckux coeOUHeHull, cxembl, madauybl.

Topenue y2ne000p0008 u obnapysicenue nPoOyKmMos ux copeHus.

Obpas3zyvl Heghmu u nNPOOYKMos ux nepepadomxu.

Buoeoonvimul no ceoticmeam 0CHO8HbIX KACCO8 Geljecma.

Pacuemuvie 3a0auu. Yemarnoenenue npocmetiuieti popmynvl geugecmaa no MaccosviM O0IsM INEMEHMO8.

1. TEMATHYECKOE ITAHUPOBAHME (110 pa3esnam)

Ne/n | HammeHoBaHue pa3jena Koun4yecrBo KouunyecTBo KonrTpoabubie | IIpakTuyeckue
4acoB 10 4acoB B padoThI padoThI
nporpamme paboueii

nporpamMmme
1. [ToBTOpEeHME Kypca XuMuu 8 2 2
KJlacca

2. MHoroo6pa3ue XUMHYECKUX 15 15 1 2

peakuuii

3. MHoroo6pasue BemecTB 43 43 2 5

4. Kpatkuii 0030p BaxKHEHIINX 8 8 1 -

OpraHUYECKUX BEIIECTB
Utoro 68 68 4 7

KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHHUE YPOKOB XUMHH B 9 KJIACCE (Pym3utnc, @enbaman)

(2 YACA B HEJEJIIO).
Yya XapakTrepuct
Tema ypoka IIpeameTHbIE Mertanpeamer | JIMYHOCTHBI |yra 0CHOBHBLIX |XHMMUY.
=] =] b
E | E /3 HbIE g BH/0B DKCIIEPH /3
E E ; Ilo3naBare/bH HeATeJJbHOCTH | MEHT
= 1 = A bie YV, Y4eHHKA




PeryasTuBHble
YV,

KommynnkaTu
BHbIe YV ]I
IloBTOpEHUE OCHOBHBIX BONPOCOB XUMUH 8 Ki1acca (2 yaca)
1 1 | Hepuomuueckuii | Ne
3aKOH H
MepUOTUIecKast
CHCTEMa XUM.
snmemeHToB /. U.
Mengeneesa B
CBETE CTPOCHHUS
aTOMOB
Xumnueckas
cBa3b. CTpoeHue
BEIIEeCTBA
2 2 | OcHOBHBIC
KJIaCCHI
HEOPTaHMYECKUX
COEIMHEHUH: UX
COCTaB,
KIIaccu(UKAITHS,
CaolicTBa.
Pacuétel o
XUMUYECKUM
YpaBHEHUSIM
Pa3nen 1. MHoroo6pa3ue xumudeckux peakumii(154).
Tema 1. Xumuuecxue peaxyuu (6 )
3 1- | BxKP 3HaTh IMo3HaBaTebHBI OTinuath IIpesenta /3. §1
4 2. | CymHocTh ONpEIEIICHUs e: DopMUPOBaTh | OKUCIUTEIBHO- | LUK BOIIP.
OKHCIIUTEHHO- OKHUCITUTEIIFHO- BBIOMpAIOT MOTHBAIIMIO K | BoccTaHOBUTENb | «lIpaBun 1,2;
BOCCTAaHOBUTENh | BOCCTAHOBUTEIHHO | OCHOBAHUS U [eJICHANpPaBIie | HBIE PEaKIud aTbs BoOTIp. 5
HBIX pEaKLHH. i peakuuu, KpUTEPUHU IS H- OT XUMHYECKUX | KaOWHeTe /3. §
OKHCIUTEND. OKHUCIHTENS, KIIaccu(pUKaIIH HOM peakuuii XUMUHNY, Lymp.5(
BoccranoBuTenb. | BOCCTaHOBHTEIIS. peaxmmit MO3HABaTEeNbH | IPYTUX THIIOB. a),6
YMeTh ypaBHHBaTh| IpeoOpa3oBBIBAT | Oif YpaBHUBATH TECTOBBI
OKHUCITUTEIHFHO- b HH(pOpMAaIIIO JIESTeTbHOCTH, | OKUCIUTEIBHO- e
BOCCTAHOBHTEJIFHBI | 3 OAHOTO BHJa B | OCO3HAHHOE, BOCCTaHOBUTEIb 3a/laHus
€ peaxuuu, JIpyToi u YBOKUTEIBHOE | HBIE PEAKIUH.
Pa3bIACHATH BBIOMpATH JIJIsST u
TIPOIIECCHI celst y1o0HyI0 nobpoxenaren
OKUCJICHUS U thopmy pukcaruu | pHOE
BOCCTAQHOBJICHHS, | IPEACTaBICHUS OTHOIIIEHHE K
MIPUBOJIUTH HHPOpPMALTUH JIpyroMmy
TIPUMEPEI PeryasiTuBHBIE: | YEIOBEKY, €ro
OKHUCJIUTEIBHO- BBIJIBUTAIOT MHEHHUIO,
BOCCTAHOBHTEJIBHBI | BEPCUH PELLIEHHUS | MUPOBO33pPEHU
X peaKmui. poOJIeMBl, 10.
0OCO3HAaBaThb
KOHEYHBII
pe3ynbTar
KommyHukarus
HbIE:
OTCTaMBaTh CBOIO
TOUKY 3pEHUs,
TIPUBOIUTH
apTyMEHTHI,
MOJTBEPIKIIAST X
(hakramu
pas3nuyath B
YCTHOU peun
MHEHHE,
JIOKa3aTeNnbCTRa,
TUIIOTE3HI,
TEOPHUH
5 3 Tennosoti 3HaTh PeryastuBubie: | @opmupoBars | Ortnmyarts . H/3.§ 2,




a¢hghexm KJIaCCU(UKAIMOHH | BBIIBUTAIOT [IEJIOCTHOE tepMoxumuueck | Ilpumep yrp.
XUMUYECKUX Bl TIPU3HAK BEPCHU PEIICHUs] | MUPOBO33PEHH | M€ ypaBHEHUS Bl DK30- 3.4;
peaxyuii. TEPMOXUMHUUYECKUX | TIPOOIEMEI, e, peaxuuii oT u
IHonamue 06 peaxuuii. 0CO3HaBaTh COOTBETCTBYIO | IPYTHUX BHIOB SHZIOTEP
IK30- U ITonumars KOHEYHBINH mee ypaBHEHUI MHYECK
9HOOmMepMuyecKu | 3HaUCHUE pe3ynbTaT COBPEMEHHOM | XHMHUYECKHUX X
X peakyusx. TEPMUHOB: ITo3naBaTeJbHBI | Y YPOBHIO peaxkuuii. peaxkuui
TerIoBor ekt | e: pas3BHUTHS Paznnuats 5k30-
XUMHUYECKON BBIOUPAIOT HayKH. u
peaxIuu, OCHOBaHUSA U sHpoTepMuueck | Pacuém
TEPMOXUMHUYECKOE | KpUTEPUHU IS OU PeaKLuu. Hble
ypaBHEHHE KIIacCH(UKAIIH 3adauu
peaxkyy, 5K30- U | peakuui 1.
SHIOTEPMHYECKHE | TPeoOpa3OBBIBAT Brrumcon
peakmuu. YMeTh | b HH(OPMAIHIO eHHs TIO
3aIMCHIBAaTh W3 OJTHOTO BHA B TEPMOX
TEPMOXUMHUYECKUE | OPYTOU U AMUYIeC
ypaBHCHHS BBIOUPATH IS KUM
peaximii u cels ynoOHyI0 ypaBHEH
BBIUUCIIATH ¢hopmy dukcannu UM
KOJINYECTBO MpeJCTaBICHUS peakuuii
TEIUIOTHI IO HHpOpPMALTUU
TEPMOXUMHUYECKOM
Y YpaBHCHHIO
peaxIum.
Ckopocmy 3HaTh PerynsituBubie: | @opmuposars | Habmomats u ..
XUMUYECKUX oTpe/ieIeHne CaMOCTOSITENIFHO | MOTHBALMIO K | OMHCHIBATH Bzanmo
peaxyuil. CKOpOCTH 0OHApY)XMBAIOT U | IIEJICHANIPABIC | XUMIYCCKHUEC JeHCTBU
Dakxmopul, XAMHAYIECKOM hopMyIHpYIOT HHOH peaxmmm, ¢ [MHKa
eausAIOWUe Ha peakmuu u eé npobiemy. MO3HABATENIFH | CPaBHUBATB, c
cKopocmb 3aBHCUMOCTh OT IMo3HaBaTeabHBI | OH COIIOCTABIIATE, COJISTHOM
Xumuyeckou YCIIOBHI e: JIeSITENIbHOCTH, | JenaTh u
peaxkyuu. MIPOTEKaHUS BBISIBIISIIOT OCO3HaHHOE, BBIBOJBI. YKCYCHO
Kamanusamopuer. | peaxmuu. MIPUYHMHBI U YBaXHUTEIHHOE i
ITonumars CIIEICTBUSA 51 KHUCJI0Ta
3HAYCHUE SIBIICHHI, CTPOAT | HOOpoOXKemaTen MH.
TEPMHHOB JIOTHYECKUE BHO Bzanmo
«KaTaxm3aTop», paccyXIeHuUs, JeHCTBU
«UHTHOHUTODY, YCTaHaBJIHUBAIOT e
«(epMeHTBI». MPUIHHHO — TpaHyIu
CJICJICTBCHHBIC pOBaHHO
CBA3U ro
KommyHukatus IIUHKA 3§ 3
HblE: " °
YYUTBIBAIOT IIUHKOB ynp. 4,
. TECTOBBI
pa3Hble MHEHUS U oif o
CTpeMsTCs K MBUTA C
9 3aIaHus
KOOpIUHALIUH COJISIHOM
pa3IMIHBIX KHCIIOTO
Mo3uLuil B H.
COTPYAHUYECTBE, B3aumo
hopMyIHpYIOT JIeHCTBU
COOCTBEHHOE e
MHEHUE U OKCHIa
MO3ULUIO mean(1l)
c
cepHoit
KHCIIOTO
i
pasHoi
KOHLIEHT
paimu
npu
Ppa3HbIX
TeMIepa
Typax.
IpakTnyeckass | YMmeThb

paGora Nel.

OIIPEACIIATh, KaK




HN3yyenne

U3MCHUTCA

BJIHSHUSA CKOPOCTb PEAKLUH
YCJIOBH IIOJ|, BJIMSTHUEM
NpoBe/leHUs! Pa3IMIHBIX
XUMHYeCKOH (axTopos
peakuuu Ha eé
CKOPOCTh.
8 OO6paTtuMocTb 3HaTh PeryastuBHble: | PasBusarh Habmogate n
peaxuuit. OTpeneeHus CaMOCTOATENIbHO | KOMMYHHKATH | OITUCHIBATh
Xumuueckoe 00paTUMBIX | 00Hapy)XMBAIOT U | BHYIO XHMHUUYECKHE
paBHOBecHE U HEoOpaTUMBIX (dhopmynupyror KOMIIETEHTHOC | peakluH,
CIIOCOOBI €T0 peakuui, npobaemy. Tb, YMECHUE CpaBHUBATb,
CMEIICHMUS. XHMHYECKOTO IMo3HaBaTe/ibHbIE| YBRXaTh HHYIO | CONOCTABIIATH,
PaBHOBECHS], : TOYKY 3peHHs | JenaTh
yCIIOBUS BBISIBIIAIOT pu BBIBOJIBI.
CMEIICHUS MPUYUHBI 1 00CyXIeHUH
XHMHYECKOTO CIIE/ICTBHSA poOJIEMBI.
paBHOBECHSL. SBJICHUH, CTPOSIT
YMeTh OOBSICHATD | JIOTHYECKHE
Ha KOHKPETHOM paccyXIeHus, /38 5,
npuMepe CrocoObl | YCTaHABIHBAIOT ymop. 3,
CMeLICHUs MPUYUHHO — TECTOBBI
XMUMHUYECKOTO CII€JICTBEHHBIE e
paBHOBECHSL. CBA3U 3a/laHus
KoMmmyHukaTuBH
ple:
YUUTBHIBAIOT
pa3HbIe MHEHHS 1
CTpeMATCS K
KOOPJWHAIINU
Pa3IUIHBIX
MO3UIIUH B
COTPYAHUYECTBE,
(hopMyIHPYIOT
COOCTBEHHOE
MHEHHUE U
TIO3UIIHIO
Tema 2. Dnexmponumuueckan ouccoyuayus (9 u)
9 Onexrponurnyec | 3HaATH PeryastuBnubie: | ®opmuposars | Mcnoms3oBats
Kas oTIpeieTICHUs CTaBAT yUeOHYIO | OTBETCTBEHHO | MEXIIPEIMETHbI
JIVCCOITHAITHSL. TIOHATHH 3ajady, € OTHOIIEHWE | € CBA3H,
Nonbl. KaTHOHBI | «3IEKTPOIHUTY, OTIpeNIeNAIoT K YYCHHIO, HPOBOJIHUTH
Y aHHUOHBI. «HEDJIEKTPOJIUTY, | MOCIEI0BATEIbHO | TOTOBHOCTh M | HAOIIOIEHHS IO
DNEKTPOIUTHI U «OQNEKTPOJUTUYECK | CTh CIOCOOHOCTH X0y
HEBJICKTPOJIUTHI. | asi JHCCOLMAINDY. | TPOMEXYTOUHBIX | K J€MOHCTPaIHOH I/Ici[I;ITa
YMmers Leneu ¢ yueTom CaMOpa3BUTH HOTO e
WITIOCTPUPOBATh | KOHKPETHOTO 0 " SKCHEPUMEHTA,
IpuMepaMu pe3yJnbTara, camMoo0pa3oBa | HMCCIeI0BaTh Pactsop
N3y4YeHHbIE COCTAaBJISAIOT IJIAH | HHIO. CBOMCTBa OB
MOHATHS 1 U aITOPUTM PazBuBath pacTBOpoB petects
OOBSICHSTB JIeWCTBHI KOMMYHUKaTH | 3JIEKTPOJIUTOB H ane}II:"lrpI/I
MIPUYHHY Ilo3naBaTenbHbl | BHYIO HEAJIEKTPOJIUTOB /3§ 6,
AIEKTPOIPOBOIHOC | €: KOMIIETEHTHOC | , 0OCyXJaTh B HECKyIo ymp. 4.
TH BOJHBIX _ | caMOCTOATENbHO | Th, yMEHHE rpymmax :ﬁgigﬁ
pPacTBOpOB COJIEH, | BBIIENSIOT YBa)kKaTh HHYIO | Pe3yIbTaTHI
KHCJIOT U hopMyIHPYIOT TOUYKY 3pE€HHUSI | OMBITOB. Hewicen
LIEJIOYEH. [IO3HABATEJIbHYIO | MpHU e
LIeJTb, UCTIOJIb3YsI 0o0CcyXIeHnn HOHOB B
JNEKTPU
o01ue npueMsl poOJIeMBI.
peuieHus 3a1a4y HCCKOM
KommyHukaTus froJe.
HbIE:
Kontpons u
OLICHKA
JIeCTBUIIIApTHE
pa
10 OnexTponautndec | 3HATH PerynstuBubie: | @opmuposats | [IpoBoouts A/38 7,




Kast OTIpeICIICHUS CTaBAT y4eOHYIO | OTBETCTBEHHO | HaOJIONEHUS B ymp. 3,
JIACCOITHAITUS TTOHATHI 3amaqy, € OTHOIIEHHE | XOje TECTOBBI
KHCJIOT, IEJI0YeH | «KHCIOTa»,«OCHOB | OMPEHEIIIOT K YYCHHIO, JEeMOHCTPALNOH e
U Coeit. aHMe», «COJbY» C | MOCIENOBATEIbHO | TOTOBHOCTH W | HOTO 3aIaHus
TOYKH 3PEHUS CTh CHocOOHOCTh SKCIIEPUMEHTA, ;
TEOpUH MPOMEKYTOUHBIX | K HCCIIeOBATh ANEKTPO
IMEKTPOIUTUYECKO | IieTIel ¢ ydeToM CaMOpa3BUTU CBOMCTBa HHOE
I Aucconuanuu. KOHKPETHOI'0 0 " pacTBOpoB MPUITOXK
YMeTh OOBSCHATH | pe3ysbTara, camMo00pa3oBa | JJIEKTPOJIMTOB, eHHe
oOmue cBOiicTBa | COCTaBISIIOT IUIaH | HUIO. 00CyX1aTh (TecTsl
KHCJIOTHBIX U aITOPUTM Pe3yIbTATHI kK §7).
HIIEIOYHBIX IEUCTBUMN OIIBITOB, JIC/IaTh
pacTBOpOB Ilo3naBaTenbHbI BBIBOJIBI.
HaJlMYUEeM B HHUX | e:
HOHOB BOJIOPOZIa | CAMOCTOSITEIIHHO
U THUIPOKCH- BBIJICIISIOT
HOHOB hopMyIHpYIOT
COOTBETCTBEHHO, a| MO3HaBaTEIbHYIO
TaKXXe COCTaBJIATH | LEJIb, UCIOJB3YS
YpaBHEHUS oO111e IpuemMsl
IMEKTPOIUTHUECKO | PEeIIeHHs 3a/1a4
i Juccouuanuu KommyHukaTus
KHCJIOT, HbIE:
OCHOBAaHUU M KonTpons u
COJEN. OILICHKA
JleicTBUIIapTHE
pa
11 CunbHble U 3HaTh PerynsituBubie: | @opmuposars | Paborats c
cirabbie OTIpe/IeICHUS CTaBST y4COHYIO | OTBETCTBEHHO | TEKCTOM,
SIEKTPOJIHTHL. TTOHATHH 3amaqy, € OTHOIICHHE | HAaXOIUTh B
«CTETECHb OTIpeNeNoT K YYCHHIO, HEM OTBETHl Ha
3MEKTPOIUTHYECKO | TIOCIE0BATEIbHO | TOTOBHOCTh M | 3aJlaHHbIC
i aucconuanumny», | CTh CHOCOOHOCTh yauTenem
«CHUJIbHBIE MPOMEXYTOUHBIX | K BOTIPOCHI,
3NEKTPOJIHUTHI», enei ¢ yuetom CaMOpa3BUTH HPOBOJIHUTH
«CTa0BICANIEKTPONT | KOHKPETHOTO 0 " HAOIIOICHUS 3a
uThl». [loHMMAaTe | pe3ynbTaTta, camooOpa3oBa | X0moM
Pa3sHUIY MEXIy COCTABIIIOT TUIAH | HHIO. JEMOHCTPAIAOH
CWJILHBIMU U U aJITOPUTM HOTO § /38,
CI1a0BIMU JIeHCTBUI SKCIIEPUMEHTA, yop. 3,
JNEKTPOIHTAMH IMo3naBaTeIbHBI 00CyX1aTh TECTOBBI
e: pe3yabTaThI e
CaMOCTOSTENIFHO OTIBITOB, JEJaTh 3a/laHus
BBIJICJISIOT BBIBOJBI. ;
(hopMyIHPYIOT
MIO03HABATENIEHYIO
IeJTb, UCIIOJIB3YS
o01ue npueMsl
peleHus 3agau
KommyHukaTus
HbIE:
Kontpons u
OIIeHKa
JleicTBUIIapTHE
pa
12 Peaknnu 3HaTh Ilo3uaBareabnnl | ®opmupoBats | Habmonmats u
HMOHHOTO OOMEHA. | OIpeJesieHIe e: MHPOBO33PEHHU | OMHCHIBATH
YcnoBus peaKkiuii HOHHOTO | CaMOCTOSITEJIBHO | €, CBOMCTBa
MPOTEKAHUS oOMeHa, yCIOBUS | BBIACISIOT COOTBETCTBYIO | M3y4aeMbIX 3§ 9
peakuuii UX HpPOTEKaHUsl. (hopmynupyror niee BEIIECTB B ’
MOHHOTO OOMEHa. | YMETh COCTaBIISITH | I03HABATEIbHYIO | COBPEMEHHOM | XOze ymp. 3.4,
MOJIHBIE U LEJb, UCTIONB3YS. | Y YPOBHIO 71a00paTOPHOTO TeCTOBb
COKpaIlEHHBIE o01me npueMsl pa3BUTHA SKCHEPUMEHTA. ©
HOHHBIE peleHus 3agau HayKHU, Hcnonb3oBath Sana
ypaBHCHHS KoMMyHHKATHB | KOMMYHHKaTH | JlabopaTopHOe
HEOOpPaTHUMBIX HblE: BHYIO o0opynoBaHue
peaknuii u Kontponb u KOMIIETEHTHOC | M XUMHYECKYIO
Pa3bICHATH OIIeHKa T H mocyny.




HUXCYIIHOCTbD, JIEWCTBUMNIAPTHE | yBaXXCHUE K
MIPUBOIUTH pa WHOW TOYKE
NIpUMEPBI peakLuil 3peHusl IpHU
HMOHHOTO O0OMEHa, 0o0CcyXIIeHnH
HOYLIUX O0 pe3yJIbTaTOB
KOHIIa. BBIIIOJTHEHHON
paloTHI.
13 Peaxun YMmers npumensats | PeryasituBuble: | PasBuBath Cobumonathb
MOHHOTO OOMEHA. | TEOpEeTHYECKHUE OcCyIecTBISIOT YMEHUS TpaBuia
3HaHUA Ha MOIIArOBbIN OIICHUBATD TEXHUKHU
MIpaKTUKE, KOHTPOJIb 110 CUTYyalluI0 U 0e30macHOCTH
0OBSICHATH pe3ynbTaty OTIepaTUBHO mpu padote ¢
pe3yIbTaThl Ilo3HaBaTebHBI | IPUHUMATh n1abopaTOpPHBIM
MIPOBOJUMBIX e: pelieHue, o0opynoBaHUEM
OIIBITOB, CrposT pedeBoe HaXOAUTb u
XapaKTepu30BaTh | BBICKa3blBaHUE B | aICKBATHBIC XUMUYECKUMH
YCIIOBUS YCTHOU U CHoCcOO0BI peaKkTUBaMHU,
MIPOTEKAHUS [IUCbMEHHOU B3aUMOJEICTB | OKa3bIBAThH /3n0BT
peaxkuii B ¢dopme us ¢ HEepBYIO
pacTBopax KoMMyHHKATHB | OJHOKJIACCHHUK | IMOMOIIb IpPU op STB§
3NEKTPOIIUTOB A0 | HbIE: aMH BO OXOTax U '
KOHIIA. Y4YuTHIBAIOT BpeMs TpaBMax,
pa3Hble MHEHUS U | TIPOBEJCHHUS MOJTyYEHHBIX
CTpeMsTCs K IpakTH4eckoil | mpu pabote c
KOOpJUHALIUH paboTEI. peakTuBaMu M
Pa3IMYHBIX nabopaTOpHBIM
no3uLuil B obopynoBaHUEM
COTPYIIHUYECTBE , UCCIEe0BaTh
CBOICTBa
pacTBOpoOB
3JIEKTPOJIUTOB.
14 Xumuueckue YmMmerp coctaBiATh | PeryasituBubie: | @opmuposars | Hccienosats
CBOMCTBa TIOJIHBIE U CTaBsIT y4eOHYIO MHPOBO33PEHHU | CBOMCTBA /38 9
OCHOBHBIX COKpAIIIEHHBIE 3ajaqy, e, pacTBOpoB ynp‘. 5’;
KJIaCCOB HOHHBIE OTIpeNIeNIIoT COOTBETCTBYIO | DJIEKTPOJIUTOB, >EKTpO
HEOPTraHWYEeCKUX | ypaBHEHHUS MOCJIEIOBATENIBHO | IIiee OTIHCHIBATh
COE/IMHEHUI B HEOOpPaTHUMBIX CThb COBPEMEHHOM | CBOMCTBa n;I){IfI{J?(fxc
CBETE 3 peakuui u NPOME3KYTOYHBIX | Y YPOBHIO HU3ydaeMbIX eHIe
MpeCTaBICHUM Pa3bBACHATh MX Heneu ¢ yuetom pa3BUTHSA BELLECTB B
00 CYILHOCTb. KOHKPETHOTO HayKH, xoJie (pacemo
3JIEKTPONUTHYEC | XapaKTepu3OBaTh | pe3ysbTara, KOMMYHHUKATH | JJa0OpaTOpHOTO BE; ZTOB(I)
KO YCIOBHS TEHEHHA | COCTABIAIOT IUIAH | BHYIO SKCIIEPUMEHTA, parment
JIUCCOIIMAIIAN peakiuif, HAYIMX | 1 AIrOPHTM KOMIIETEHTHOC | J1aBaTh oo
u JI0 KOHIIa, B JIeHCTBUI Tb U omnpeieNeHuA KAUeCTE
OKHCIIUTEIHHO- pacTBopax Ilo3HaBaTeabHBI YBaKeHHE K TIOHSITHIA CHHBIX
BOCCTAHOBUTENb | DIICKTPOJIUTOB. e: WHON TOYKe «OIEKTPOIIHATY, peaKus
HBIX pEaKIHUsX. CaMOCTOSITENIFHO | 3pEHUS IpH «HEDJIEKTPOJIHT 9
BBIJICTISIOT o0cyX)IeHnn , «HOHY, X BH§
OPMYJIUPYIOT €3yJIbTaTOB «KaTHOH»
qH)Ost')Ha}];aTgJ'}IILHy}O Emr?onHeHHoﬁ «aHHOHY. , sammear
LEIb, HCTIONB3YST | paOoTHI. CocraBisThb b
o01ue npueMsl MOJIHbIE U ypaBHeH
.. Us 3THX
penieHus 3auaqd COKpaIlEHHbIE peaiuii
KommyHukatus HOHHBIE N
HbIE: YpaBHEHUS
KonTpons u peakuuil Ha HOHHOM
OIIeHKa puMepe TTOJIHOM
JlecTBUIIapTHE CBOWCTB 1
pa OCHOBHBIX coxpat
KJIaCCOB CHIOM
HEOpraHU4YecKU BUJIC).
X COEJUHEHUH
15 T'upponus 3HaTh PeryastuBnabie: | ®opmupoBats | DKcnepuMeHTal
CoJIeH. onpeneneHue BHOCSAT OTBETCTBEHHO | BHO OMpPEIEISATh
O0o0menre Mo | THAPONU3a COJICH. | HEOOXOAMMEIC € OTHOLIEHUE | cpenay /3§ 10,
TeMaM YMeTh onpenensaTh | KOPPEKTUBBI B K YYEHHIO, pacTBOpOB. yop. 2.
«Kmaccudukamum | xapakrep cpembl JIECTBHE TIOCTIe TOTOBHOCTh W | Pabortath B
s1 XUMHUYECKUX PacTBOPOB COJIEH | €ro 3aBEpICHUs CocoOHOCTh rpynnax 1o




peaxkmuity u [0 UX COCTaBy. Ha OCHOBE €T0 U K BOIIpOCaM
«DNEeKTPOUTHIE ydera XapakTepa | caMOpas3BUTH 00001IeHus IO
cKast CHETaHHBIX 0 I MIPOHICHHOMY
JTIUCCOIIAAITHS OIINOOK. camooOpas3oBa | MaTepuaiy

Ilo3naBartenbHbIE| HUIO.

CTpOSIT peueBoe

BBICKa3bIBaHHC B

YCTHOH U

MACbMEHHOM

hopme

KommyHukarus

HbIE:

KOHTPOJHPYIOT

IEUCTBHUS

mapTHepa

16 IMpakTuuyeckass | YMeTp npuMeHATH | PeryastuBHbie: | PazBuBath Co0OirogaTth
pa6orta Ne 2 TEOpETHYECKHE OcymecTBIsoT YMEHHUS TpaBuiIa
Pewenne 3HaHMUS Ha MIOIIarOBbIN OLICHUBATh TEXHUKU
SKCICPUMCHTANIb | MPAKTHKE, KOHTPOJIb 110 CUTYaIlMI0 U 0e301macHOCTH
HBIX 337124 MO 0O0BSICHATH pe3ynbTaty OTIEpaTUBHO npu pabote ¢
TeMe «CBOiCcTBA | pPe3ybTaThl IMo3HaBaTebHBI | IPUHUMATH nabopaTOPHBIM
KHCJIOT, IIPOBOIUMBIX e: peleHue, 00opynoBaHuEM
OCHOBaHUU U OIIBITOB, CtposT peueBoe HaxOIUThb u
CoJIeH Kak XapaKTepU30BaTh | BBICKA3bIBAHWE B | alCKBAaTHBIC XUMHYICCKUMU J.3.IToB
3JIEKTPOJIUTOB YCIIOBHS YCTHOH 1 CHoCcOO0BI peakTHBaMH, TOPUTH

TIPOTECKAHUS MTHUCEMEHHOH B3aWMOJICHCTB | OKa3BIBaTh o
peaxkmuii B thopme usi ¢ TIEPBYIO YIeOHHUK
pacTBOpax KoMMyHHKATHB | OZHOKIACCHHUK | TIOMOIUb IIPU y
ANEKTPOJIUTOB O | HbIe: aMH BO OJKOTax | MaTepua
KOHIIa. YyuteIBalOT BpEMs TpaBMax, JI I'JIaBbI
pa3Hble MHEHUS U | IIPOBEJCHMUS MOJIyYEHHBIX .
CTpEMSTCS K NpaKTHYEeCKO | mpu pabote ¢
KOOpAUHALMU paboTHI. peakTuBaMu u
Pa3IMYHBIX 1a00paTOPHBIM
MO3HUINH B o0opynoBaHUEM
COTPYAHUYECTBE , UCCIIeIOBATh
CBOIiCTBa
pacTBopoB
AJIEKTPOJIUTOB.

17 KonTpoJsbHasn YmeTs PeryastuBusie: | ®opmuposars | Beimonnars
pa6ora Nel 1o HCTIOJTE30BaTh OCYILECTBIIIOT OTBETCTBCHHO | 3aJaHUs
TeMaM puoOpeTEéHHbIE HOLIATOBBIA U € OTHOILLIEHUE | ONpEeNeIEHHON
«Knaccudukany | 3HaHwMs. HUTOTOBBIN K YYEHHUIO, CJIIO)KHOCTH TIO
s XUMUYECKUX KOHTPOJIb 110 FOTOBHOCTh M | MPONIEHHOMY a3
peakuuii» u pe3ymbTarTy. CHOCOOHOCTh MaTepuany. 3a/1aHus
«DNEeKTPONUTHIE K HET
cKkast caMopa3BUTH
JTACCOIIHAITUS. 0 "

camoo0Opa3oBa
HUIO.
Pa3nen 2. MHoroo0pa3sue BelecTB
Tema 3. I'anozenwt (5 u)

18 ITonoxenue PeryastuBusie: | ®opmuposars | Camocrostensn | /. /3§ 12,
HEMETaJJIOB B [TmaHupyrOT CBOM | ETOCTHOE as pabora c Omsnuec ymop. 2,
NEPUOANUECKON JICHCTBUS B CBSI3M | MUPOBO33PEHHU | KHUIOH C KHE 3.
cucteme J[.U. C MOCTaBJICHHOU e, IEJTBIO CBOMCTBa Pemenn
Menneneesa, 3amaveii u COOTBETCTBYIO | yIIIyOJeHHS TaJIOTEHO e 3a1ad
o01re cBoiicTBa YCJIOBUSIMH €€ mee 3HAaHUH O B. u3
U CTpOCHHE pemeHus COBPEMEHHOM | MIEPUOTUIECCKOM mocoous
aTOMOB. Ilo3naBaTenbHbIE| Y YPOBHIO 3aKOHE U JLo. 1. «Xumus
Tanorensr: : pa3BUTHUsA nepuoguueckoi | BreitecHe .
(usmueckue u CraBsaT u HAYKU. cucTeMe HUE 3anavyHu
XUMHUYCCKUE hopMyaHpyOT XUMHYCCKHUX rajioreHa K C
CBOIiCTBA. LENU | IPOOIEMBI aeMeHTOB /. MU JIPYT «IIOMOII]

ypoka W. Menneneesa | apyra u3 HUKOMY.
KoMMyHHUKATHBH U CTPOCHHH pacTBOpo 8—9




ble: BEIIIEeCTBA. B WX KIIaCChI»
AlekBaTHO COeINHE
HCIIONB3YIOT HUM
pedeBsie
CpencTBa ais
3¢ PEKTHBHOTO
pemeHust
KOMMYHUKATHBH
BIX 33724
JInyHOCTHBIE:
PazBuBatot
OCO3HaHHOE
OTHOIICHHE K
CBOUM
COOCTBEHHBIM
MOCTYTIKaM
19 Xnop. CaoiictBa | 3HaTh CBOIicTBa PerynsituBubie: | @opmuposars | Paborats c
U TpUMEHECHHE XJopa Kak Pazmuaator IIEIOCTHOE TEKCTOM,
XJIopa. IIPOCTOTO croco0 u MHUPOBO33PEHH | HAXOJHUTh
BEILLECTBA. YMETh | Pe3yJbTaT e, IIPUMEPBL,
COCTaBJIITh U HeﬁCTBHH COOTBETCTBYIO TMOATBEPIKAAIOII]
O0OBSICHATB C IMo3naBarTesabHbI | IICE Ue TEKCTOBYIO
TOYKH 3pEHUs e: COBPEMEHHOM | MH(OpMalHIo, 5§ 13
OKHUCJICHUS U BrnageroT o0muM | y ypOBHIO HaOI01aTh 3a yip 2’
BOCCTAHOBJICHHS MIpHEMOM pa3BUTHA X0J0M TCCTOBI:I
YpaBHCHHSA pemeHns 3aga4q HaYKU. SKCIEpUMEHTA
peaxIui, KommyHukaTus n o0CyXnaTh 3az[§H1/m
XapaKTePU3YIOIINX | HbIE: ero. 3anmceBaTh
XAMHUYICCKHE JoroBapuBarorcs YpaBHCHHS
CBOMCTBa XJIOpa. | O COBMECTHOU peakuuii u
JACATCIBbHOCTH, O6'I)$ICH$[TI) ux
MPUXOId K C TOYKH 3PEHHA
obmemy OKHUCJICHUS U
PEIIeHHIO BOCCTaHOBJICHUSI
20 CoenuneHus 3HaTh crmocob Io3naBarenbHuble| BocruteBate | Cobmrogats
TaJIOTCHOB. MOy ICHHUS : POCCHIICKYIO TpaBHiIa
XiopoBomopon. | XiopoBogopoaa B | Bmaneror oOmmM | rpaXIaHCKYIO | TEXHUKH
nabopaTopuu u MIPUEMOM PEICHHUs| HISHTHIHOCTh | 0€30IacHOCTH
yMeTb coOuparthb 3ama4 ! MATPUOTU3M, | TIpH pabote ¢
ero B npoOupky, | KommMyHukaTuBH | J1000Bb U KOHIICHTPHPOBA
KOJIOy. YMeTh ple: yBa)keHUE K HHBIMU
xapaktepu3oBaTh | JloroBapuBatorcst | OTedecTBy, KHCJIOTaMH, ﬁ'onyqu
CBOHUCTBaA O COBMECTHOU YYBCTBO HarpeBaTCJbHbI
XJIOPOBOJIOPO/A. JIeATeJIbHOCTH, rOpJIOCTH 3a MU TPUOOPAMH. e AU 14,
MPUXOMAT K oredectBeHHy | Habmromath XJIOpOBO ymp- 1,
Jopona TECTOBBI
o0memy 10 HayKy. JIGMOHCTPAIMOH | o
peIeHHIO. HBIC H
pacTBope 3aIaHus
PeryasTuBHbIe: CaMOCTOSITENIbH
[Tnanupyrot cBOM bIC OIIBITHL. HHe ero
JIEHCTBHS B OnuceIBaTh B BOJeC.
COOTBETCTBHH C CBOMCTBa
MIOCTaBJIEHHOM H3y4aeMoro
3a7aden u BelllecTBa Ha
YCIIOBHSMH €€ OCHOBE
peanuzanuu HaOJIIOICHUH.
21 XnopoBogopoaH | 3HaTh oOmme u PeryastuBnubie: | @opmupoBars | CamocTosTensH
asg KHuCJIOoTa U WHAWBUIYaJIbHBIC Paznuuaror OEJIOCTHOC o pa60TaTB C
e€ conm. CBOKCTBA COJISTHOW | CHOcO0 U MHPOBO33PEHU | IIEIBIO /3§ 15,
KUCJIOTBI. YMETh | pe3yibTaT e, yriryGneHus ymp. 3,
OTJINYATh JeicTBus COOTBETCTBYIO | 3HAHUH O 5(uHn),
consHylo kucnoty | Ilo3HaBaTesbHBIE| Lice MOJYYEHUN U TECTOBBI
U e€ COJIM OT : COBPEMEHHOM | CBOMCTBax e
JpYrux KUCJIOT W | Brnazgeror oOmum | y ypoBHIO XJIOPOBOJIOPO/1a, 3aJaHus
coneil. MPUEMOM PELICHHs| Pa3BUTHS 0 cocrase,
3a1a49 HayKH. CBOMCTBax "
KoMMyHUKATHBH MIPUMEHEHUN




ble: COJISTHOM
Kontponupytor KHUCJIOTHI.
IEHCTBUS Cobmronats
mapTHepa MepbI
MIPEIOCTOPOKHO
CTH TIpH
pabote ¢
XUMHUYCCKUMU
peaKkTUBaMHU.

22 IIpakTHyeckas

padora Ne 3.
IHouxy4yenue
COJISTHOM
KHCJIOTHI
H3y4yeHmue ee
CBOICTB.
Tema 4. Kucnopoo u cepa (7 u)

23 ITonoxenue 3HaTh PerynsituBubie: | @opmupoBars | CamocTosiTeNsH
KUCIIOPOAa U 3aKOHOMEPHOCTH | TUIAHUPYIOT CBOM | LIEJIOCTHOE 0 paboraTh C
Cepel B HA3MEHEHHUs JICWCTBHS B CBS3U | MHPOBO33PEHH | y4eOHHKOM C
NEPUOANYECKON CBONCTB C IIOCTaBJICHHOU e, LEBIO
cucreme 37eMEeHTOB B A- | 3amadeil u COOTBETCTBYIO | yriyOneHus
XUMUYECKHUX rpyImmnax, YCIOBUSMH €€ mee 3HaHUH O ZAI}IJ'IOTPO
3JIEMEHTOB, oTIpe/ieIeHne peIIeHHS. COBPEMCHHOM | MEPHOMYECKOM |
CTPOCHHUE UX TIOHATHSA IMo3HaBarTelibHbIE| Y YPOBHIO 3aKOHE U MoHGHK
atomoB. Cepa. ADIOTPOIIHH. : pa3BUTHA MIEPUOTNICCKOM atm

YMeTp naBaTh CTaBsT U HaYKU. cucremMe
XapaKTCPUCTHKY hopMyIHpYIOT XAMHAYICCKUX CepHL- 13§ 17
JJIEMEHTOB H LENH | TIPOOIEeMBI anemeHToB /. ABS 17,
MPOCTBIX BEUIECTB | ypOKa u. J1-0.2.03 ymp- 4,
HaKoMJIe TECTOBBI
MOATPYIIIBI KoMmyHuKaTuBH Menneneena, HHe ¢ o
KHCJIOPOZA 10 HX | bl€: CTPOCHUU
oOpasna 3a/1aHus
TIONIOXKEHHIO B aJIEKBaTHO BEILIECTBA. MH CepbI
TIEPUOANICCKOU HCHOJIB3YIOT .
Tabnuie u pedeBbie mee
TIPUPOIH
CTPOCHUIO CpencTBa ais
aTOMOB. YMeTh 3¢ dhexTHBHOTO bIx
coenHe
OOBSICHATB, pemeHus -
oYeMy YHUCIIO KOMMYHHUKATHBH
MPOCTHIX BEHIECTB | BIX 3374
B HECKOJBKO pa3
NPEBBIIAET YUCIIO
XUMHUYCCKUX
JJIEMEHTOB.

24 Cepa. 3HaTh PeryastuBnabie: | @opmupoBann | CamocTosTENHH 5§ 18
XuMHUUeCcKue ¢dusnueckue u Paznuuaror € IEJOCTHOIO | O COCTaBJISATh I * 3’
CBOICTBA CEPHI. XUMHUUYECKUE croco0 u MUPOBO33PEHU | YpaBHEHUS zeé)T'OBI’)I

CBOICTBa CEpBI. pe3yJsbTar o, peaximid,
YMeTh COCTaBIATH | IEHCTBUS COOTBETCTBYIO | IOJTBEPIKAAIOI :a,uaﬂm
YpaBHCHHS IMo3naBaTeabHBI | LIETO ux
peaxImid, e: COBPEMEHHOM | OKHCJIHTEIIHbIC .COCTaBI/I
MOATBEpXkKAtOIMX | Brnagetor o0muM | y ypoBHIO u .
OKHUCITUTENbHBIC U | IPUEMOM pa3BUTHA BOCCTAaHOBHTEID SIEKTPO
BOCCTaHUOBI/ITeJ'H)H peuicHuA 3aga4 HayKH. HBIC CBOUCTBA HHYIO
bI€ CBOWCTBa KoMMyHuKAaTHB cepsl, cxeny
cepbl, CPaBHUBATH | HbIe: CpaBHHBATH pue
CBOHCTBa JIOFOBapHBa}E)TCﬂ CBOMCTBa HeHMe
IIPOCTBIX BCHICCTB | O COBMECTHOU IPOCTHIX cepbi»
CEPhI U JACATCIBHOCTH, BCHIECTB CECPhI u
KHCIIOpO/a, HPUXOJIS K U KHCIIOPOAa, p—
PasbACHATH STH o0emy PasbACHATH STH JocTpHp
CBOIHCTBA B CBETC | PCIICHHIO. CBOMCTBa B oBaTh
IIpeACTaBICHUI CBETE i
00 OKHCIHTEIBHO- MpEeCTaBICHUN ce
BOCCTAHOBHTENEH 00 OBP fpuMEp
BIX MpoIleccax. AMH.
25 CoenguneHust 3Hath CII0co0 PerynsiTuBHbIE: CamocrosTensn | 1, /3§ 19,




CepHI: MOy ICHHUS YuuTeBaroT ®opMHPOBaTE | O COCTABIATH O6pa3is ymp.
CEpOBOAOPOS, cepoBoJopoaa B TIPaBUIIO B OTBETCTBCHHO | ypaBHECHHUS TIPUPOIH 34,
€epo8o0opooHas | mabopaTopuul u IUTAHUPOBAHWU M | € OTHOUICHWE | peaKIHid, BIX TECTOBBI
Kucioma. €ro CBOICTBa. KOHTpOJIE K YYCHHIO, MTOITBEPKAAIONT | Cymbhum e
Cynsoumasl. YMmeTs crocoba TOTOBHOCTh M | MX CBOMCTBa OB " 3aIaHus
3aIUCHIBATh pemeHus CHOocOOHOCTh CepOBOIOPOAA, cyibdar
ypaBHCHHS IMo3HaBaTebHBI | K MOJIEKYJISIPHBIE | OB.
peaxIui, e: CaMOpa3BUTU (hopmybr
XapakTepusyromux | Mcnons3yrot 0 " CPeIHUX U
cBOlcTBa MIOUCK camMo00pa30oBa | KHCIBIX COJICH.
cepoBooposa, B | HEOOXOIUMOM HHUIO. IIpoBoauTh
HWOHHOM BHJE, HHPOPMALIIH IS XAMHUYIECCKUN
TIPOBOIUTH BBITIOJTHEHHS SKCIEPUMEHT
Ka4yeCTBEHHYIO Y9eOHBIX 1o
peaxmmio Ha 3a1aHMH C pacrio3HaBaHUIO
CyImb(UI-NOHBL HCTIONIb30BaHUEM CyIb(pHUI-HOHOB.
yaeOHOI
JUTEPATyPhI
KommyHukaTus
HbBIE:
Kontpomupyror
IEUCTBHE
napTHepa.
26 Oxcun 3HaTh CBOIiCTBa PeryasTuBHabie: | dopmuposarsb
ceprI(IV). CEepPHUCTOTO Ta3a, | YUYUTHIBAIOT oTrBeTCcTBeHHO | CaMOCTOATEIBEH
CepHucras CepHHUCTOH TIPaBUJIO B € OTHOIICHHE | O COCTaBIATH
KHACIOTa U e€ HCIIOTEL. YMETh IUTAHUPOBAHUU B | K YUCHHIO, YpaBHCHHS
COJIHL. COCTaBIIATH KOHTpPOJIC TOTOBHOCTb M | pPEaKuui,
YpaBHCHHS cnocoba Croco0HOCTh TTOITBEPIKTATOTII
peakuui, pelieHus K HUX CBOMCTBa
xapakTepusyromux | [lo3HaBaTeJbHBI | CAMOPa3BUTH CEpHHUCTOTO
CBOWCTBAa 3TUX e: 0 U raza u
BEIIECTB, Ucnone3ytor camMo00pa3oBa | CepHHCTOM /3§ 20,
OOBSICHSTB MIONCK HUIO, OCHOBBI | KHCIJIOTEHI, ymop. 4,
MIPUYHHY HE00XO0TUMOH 9KOJIOTHYECKO | MOJIEKYJISIpHBIE TECTOBBI
BEITTAJICHAS HHPOPMALNH UTA | § KyIBTYPEI, (dhopmybt e
KHCJIOTHBIX BBITTOJTHEHHS COOTBETCTBYIO | CPEIHHUX U 3aIaHus
JIOXKJIEH, Y9eOHBIX e KHUCJIIBIX COJIEH.
MIPOBOIUTH 3aJJaHHl C cospemenHoM | [IpoBomuth
Ka4eCTBEHHYIO WCIIONB30BaHUEM | Y YPOBHIO XUMHYICCKUN
peaxImio Ha yaeOHOI 9KOJIOTHYECKO | SKCICPUMEHT
CyIb(UT-NOHBL. JUTEPaTypHI ro o
KoMMyHUKATHB | MBIIUICHUS. pacTo3HaBaHUIO
HbIE: CyInb(OUT-UOHOB
Kontpomupyror
JIEUCTBHE
mapTHepa.
27 Oxkcunp 3HaTh CBOWCTBa PeryastuBnubie: | @opmuponars | CamocTosTensH
cepbI(VI). pa3daBicHHOM Paznuuator OTBETCTBEHHO | O COCTaBJIATh
CepHast KHCIIOTa | CEpHOM KHCIIOTHL. | CIIOco0 M € OTHOIICHHE | ypaBHEHHS
u e€ CcoJu. YmeTs pe3yJbTar K Y4EHHIO, peaxiui, JLo.3.Ka
3aIUCHIBATh JefcTBUS TOTOBHOCTb M | MOJATBEPIKIAIOLL
YpaBHCHHS IMo3HaBarenbHbI | CIOCOOHOCTH X CBOWCTBA HeCTReHH
peaknui, e: K pa3baBiIeHHOM bie
XapakTepu3ylonmx | Bnageror odbmuM | caMOpa3BUTH cepHoit EZaKHHH
CBOCTBa IpHEMOM 0 I KHCJIOTHI, U
N cynbhu-
pazbaBieHHON penieHus 3anaq caMmoo0pa3oBa | pa3bICHATH HX /3§ 21,
CcepHON KHUCIOTH, | KOMMYHHMKATHB | HHUIO. B CBETE ’cym) ur- yop. 2,
U Pa3bACHATH UX | HbIE: TIpeJCTaBICHUN 3(a).
B CBETE Jloroeapuarorcs 00 Zym, dar-
IpeCcTaBIeHUI 0 COBMECTHOM JIEKTPOIUTUYEC
00 JIeATEIILHOCTH, KoM VIOHEL B
pacTBope
ANEKTPOIUTUUECKO | IPUXOMAT K JIICCOLIMAIIH U
W aucconuanyu M | odmemy OKHCJIUTEJIBHO-
OKHCIIUTEIIBHO- BOCCTaHOBHUTEIIb
BOCCTAHOBHTEIJIbH HBIX
BIX IIpoIeccax, Tporeccax.
TIPOBOJIUTH CocCTaBisITh




Ka4eCTBEHHYIO MOJIEKYJISIPHBIE
peakIuio Ha (hopmytbt
cynb(haT-HOHBI. CpelHHX U
KHCJIBIX CcOJeH
CepHOI
KHCJIOTHI.
IIpoBoauTh
XUMHUYECKUI
9KCIIEPUMEHT
o
pacIio3HaBaHHUIO
CyIb(aT-MOHOB.
28 OxuciuTenbHbIe 3Hath cBoiictBa | PerynsitruBuble: | JInunoctHeie. | CocTaBisATh
CBOMCTBa KoHUeHTpupoBaHH | Ilnmanupyror cBoun | @opMupoBath | ypaBHEHUS
KOHLEHTPUPOBAH | O CEpHOI JIEHCTBUS B OTBETCTBEHHO | pEaKLUH,
HOH CcepHOI KHCJIOTBI H COOTBETCTBHH C € OTHOIICHWE | MOJATBEP KAAIOI
KHUCJIOTBI. crocod eé [IOCTaBJIEHHOM K Y4EHHIO, HUX CBOMCTBa
pa30aBieHuS. 3agadeil u TOTOBHOCTh M | KOHIIGHTPHPOBA
YMeTp OoTIMuaTh | yCIOBUSMHU €€ CHOCOOHOCTh HHOU CEpHOH /38 21
KOHIICHTPUPOBAHH | pealu3aluu K KUCJIOTBI, U - 5’
VIO CEpHYIO Ilo3HaBaTeJbHBI | CAMOPA3BUTH Ppa3bACHATh UX TyeCT'OBL’I
KHCJIOTY OT e: 10 U B CBETE
pa30aBiIeHHOIH, Brnanetor oOmmm | camooOpazoBa | HpenCTaBICHUH ©
yCTaHaBJINBATh MIPUEMOM HHIO. 00 Sanarm
3aBUCHMOCTD pemnieHus 3ana4y OKHCIIUTEIBHO-
MEXIY KommyHukaTus BOCCTaHOBHTEIIb
CBOHCTBaMH HbIE: HBIX
cepHOit kucnotsl | KonTpommpytot nporeccax.
u eé IEUCTBHUS
IIPUMEHEHUEM napTHepa
29 Ipakruyeckass | YMeTp pematsb PeryasiruBHbIe: CamocrositensH | Pacuémn
pabora Ne 4, pacuétHeie 3anauu | OCymecTBISIOT ®dopMupoBaTh | O PacCMOTPETh | ble
Pemienne 10 YpaBHEHUSM MOIIAarOBBIN OTBETCTBEHHO | aJlTOPUTM 3a0auu 2.
IKCMEePUMEHTAJ | XUMHYECKUX KOHTPOJIb 110 € OTHOIICHHE | peLICHUs Berumcie
bHBIX 3a/1a4 M0 | peakiuil c pe3ynbTary K y4EHHUIO, 3aJa4M 110 HUS 110
Teme ucnonb3oBanrueM | Ilo3HaBaTeJbHBI | TOTOBHOCTh U | YPaBHEHUIO XUMHUUEC
«Kucmaopox n BEIIIECTB, e: CIIOCOOHOCTD XMMHUYECKOH KAM
cepa» coJieprKalix Brnaneror obmuM | peaKkuuu c YpaBHCHU
oTpeneaEHHYI0 pUEMOM CaMOpa3BUTH UCIIONIB30BAHUE | 5IM
JIOJII0 TIpUMeEceH. | peleHus 3a1ad 10 U M BEIECTB, MAacchl,
KommyHukaTuB | camooOpazoBa | comepkammxon | oObéma
HBIE: HHIO. penenéHnyo u
KonTponupyrot JIOJTEO KOJIMYECT J3.Pem
JACHUCTBUA MpUMECEU. Ba P—
napTHepa. Pewatp 3amaun | BemiecTBa sanad
JAHHOT'O THIIA. OJITHOT'O us
u3
HPOYKTO «3anmavH
HKa ¢
B «TromMoIy
peakuuu
HUKOM.
1o macce 89
HCXOJHOT
o KJIacChI»
BelecTBa (c. 46—
. 51)
, 00BEMY
nim
KOJIMYECT
BY
BEILECTBA
:
cozepxa
LIETOo
onpenené
HHYIO
JIOJII0
npuMece

.




Tema 5. Azom u ghocghop (9 u)

30 Aszor: Ymers PerynsituBubie: | @opmupoBars | CamocTosiTesnsH
¢usnueckne n XapakTepu3oBaTh | [IMaHUPYIOT CBOM | LENOCTHOE 0 J1aBaTh
XMMHYECKHE XMMHUYECKHE JEWCTBHA B CBA3M | MHPOBO33PEHH | XapaKTEPUCTUKY
CBOIICTBa. 9JIEMEHTHI Ha C MOCTaBJICHHOH | €, 95eMeHTOB VA-
Oxcunel a3oTa. OCHOBaHHMHU HUX 3agavei u COOTBETCTBYIO | IpyINIbl Ha
Kpyrosopot TIOJIO’KEHHST B YCIIOBUSIMH €€ 1iee OCHOBaHUH HX
a3oTa B MIEePUOTUIECKON peleHuUs. COBPEMEHHOM | TOJIOXKEHHsS B
HIpUpOIE. cucrtemMe " IMo3naBaresbHbIE| Y YPOBHIO MIePUOANIECKON
CTPOCHHST HX : pasBHUTHS cucreMe U
aToOMOB. 3HATh CraBsaT u HayKH, H CTPOCHUS
CBOHCTBa a3oTa. (hopmynupyroT KOMMYHHUKAaTH | aTOMOB.
YMeTh OOBACHATH | IETH M MPOOIEMBI | BHYIO PaccmaTpuBath
MIPUYUHY ypoka KOMIIETEHTHOC | XHMMHYECKHE 3§ 23
XMMHYECKON KommyHnukaTuBH | Tb B OOILIEHUM | CBOHCTBa a3oTa yip ’
HHEPTHOCTH ble: " C TOYKH 3pEHHSA 23
a30Ta, COCTaBIIAITH | AJICKBATHO COTPYJHHYECT | MPEACTaBICHUI '
ypaBHEHHS UCTIONB3YIOT BE CO 00
XUMHUUYECKHX peueBbIe CPE/ICTBA | CBEPCTHUKAMHU | OKHCIHUTEIBHO-
peakuui, Ut 3P PEKTHBHOTO BOCCTaHOBUTEIb
XapaKTepU3YyIOUIMX | PEIICHHs HBIX
XUMHUYECKHE KOMMYHUKATHBHBI nporieccax.
CBOHCTBA a30Ta, W | X 3a/1a4 O6cyxnatb
Pa3bACHATh UX C poib a3oTa B
TOYKH 3PEHUS TIpUpOIE.
MIpeACTaBIEHUI
00 OKHCIHTEIHHO-
BOCCTAHOBUTEJIEH
BIX IIpoIleccax.
31 AMMHaK. 3HaTh MexaHusM | PeryasruBubie: | @opmuposats | CocTaBisiTh
oOpazoBanust voHa| [IMaHUpYIOT CBOM | LIENIOCTHOE cxemy
aMMOHHUS, JICWCTBHS B CBSI3M | MHPOBO33pEHH | 00Opa3oBaHUs
XUMHUUYECKHE C MOCTaBJICHHOU | €, HMOHAa aMMOHHUS.
CBOMCTBa 3a7a4eit u COOTBETCTBYIO | XapakTepu3oBar
aMMuaka. YMeThb | YCIIOBHSIMH €€ miee b (usnueckue
COCTaBIIATh pemIeHus. COBPEMECHHOM | CBOMWCTBa
YpaBHEHHS IMo3HaBarTe/ibHbIE| Y YPOBHIO aMMuaka Ha
PpeaKIuid, : pasBUTH OCHOBE
xapakrepusyonmx | CTaBAar u HayKH. HaOII0IeHUS
XUMHYECKHE (hopmymupytoT JIEMOHCTPaNOH
CBOMCTBa e U TIPOOIIEMBbI HOTO OTIbITA
amMMuaKa, 1 ypoka HOJTy4YEeHHUS 1
pa3bacHATh uxX ¢ | KoMMyHuKaTuBH aMMHaKa. Tosyuen § 24,
TOUKH 3PEHHS ble: OOBACHATD e ymp. 1,
IIpeCTaBICHUH KOEJITpOJ'H/IpyIOT peakuuu AMMIAKA TeCTOBLI
00 JeiicTBus rOpeHus
JIEKTPOJIUTHYECKO | TIapTHEpa aMMHaka B 1 ero ©
. pacTtBope 3aJaHus
i aucconmanyuy u KHCIOpOAE U e B
OKHCIIUTEIIHHO- OKHCIICHUSA BOTE.
BOCCTaHOBHTEIbH KHCIIOPOZOM B
BIX Tpoleccax. MIPUCYTCTBUH
KaTanuszaropa ¢
TOYKH 3PEHHS
TIpeJCTaBICHUN
00
OKHCIUTEIbHO-
BOCCTAHOBHTEIb
HBIX
mpoueccax.
CamocrosTensH
0 paboraTh C
y4eOHHKOM.
32 IIpakTHuyeckasn Vmers nonydats | PerynsituBabie: | @opmuposars | Cobmronats
paGora NeS. amMMmuak peakuueid | IlnmaHupyror cBoM | KOMMYyHMKaTH | IpaBuia JI/3n0BT
[omyaenne HNOHHOTO OOMEHa | AEHCTBUS B CBSI3M | BHYIO TEXHHUKH OpHTH §
aMMHaKa | U J0Ka3bIBaTh C TIOCTAaBJICHHONW | KOMIETEHTHOC | 0e301macHOCTH 24
U3ydCHHE €ro ONBITHBIM TIyTEM, | 3ajaueil u Th B mpu_pabote ¢




CBOMCTB. 9TO COOpaHHBII YCIIOBUSIMU €€ oOmeHnn u 12a060paTOPHBIM
ra3 — aMMHaK, pemIeHus. COTPYIHHYECT | 000pyZOBaHUEM
, aHAIN3UPOBATH Ilo3naBaTenbHbIE| BE CO u
pE3yJIbTaThI : CBEPCTHUKAMHU | XMMHYECKUMHU
omblToB ¥ zenath | CTaBAT B IIpoIiecce peaKkTHBaMH,
obo0maromie hopMyIHpYIOT yaeOHo- OKa3BIBaTh
BBIBO/JIBL. LEJIN U MPOOJIeMBI | MCCIIE0BaTeNl | MEPBYIO
ypoka BCKOH TIOMOILIb TIPH
KoMMyHHKATHBH | I€ATEIBHOCTH. | OXOTrax U
ple: TpaBMax,
AZeKBaTHO TOJTY9EHHBIX
HCTIONB3YIOT mpu paboTe ¢
peueBbIe CPEACTBA pEeaKkTHBaMU U
Ut 3P PEKTHBHOTO n1abopaTOpPHBIM
pemeHns o0opynoBaHUEM
KOMMYHUKAaTHBHBI , MCCIIEI0BATh
X 3a7a4 CBOMCTBa
aMMHaKa.
33 Conu amMMmoHus. | 3HaTh PerynsituBubie: | @opmuposars | CocraBusth
KayeCTBEHHYIO [TnaHupyIOT CBOM | KOMMYHHKATH | ypaBHEHHs
peakLuuio Ha MOH | ACHCTBUS B CBSI3H | BHYIO XHUMHUYECKHX
aMMOHHS. YMETb | C IOCTaBJICHHOU KOMIIETEHTHOC | peakuui,
COCTaBIIATh 3anaueit u Tb B XapaKTepU3yiol | o /oo
ypaBHEHHS YCIIOBUSIMH €€ o0leHnu u HX XHMWGECKHE | oo
XUMITIECKHX pelIeHusI. COTPYAHHMUYECT | CBOHCTBA cONEH | /3§ 26,
peaxIui, Ilo3naBaTeabHBI | BE CO aMMOHUS, U coneit ymp. 5,
XapaKTepU3YIOUINX | e: CBEPCTHUKAMHU | PasbiCHATE UXB | = TECTOBBI
XMMHYECKHE Crassrt u B IIpoIiecce CBeTe e
CBOHCTBA coei (hopmynupyioT yueOHO- TIPeACTaBICHUI co 3aJaHus
aMMOHUSI, 1 eI U uccienosaren | o6 HHeHOtaM
pas3bsCHATH UX B | MPOOJIEMBI YPOKa | bCKOM 3IEKTPOIUTHYEC "
CBeTe KoMMyHHKATHB | JESATEIBHOCTH. | KOU
IIpeCTaBICHUH HbIE: JICCOIIMAIINH.
00 Konrtposupyror IIpoBoaUTH
3JIEKTPOJIUTUYECKO | JEHCTBUS XUMUYECKUI
W JMCCOIMALINH. nmapTHepa 9KCIIEPUMEHT
34 A3zoTHas 3Hate crpoenue | PeryastuBubie: | @opmuposats | M3o06paxats
KHCIIOTA. MOJIEKYJIBI YUUTHIBAIOT LIETIOCTHOE CTPYKTYPHYIO
a30THOM KHUCIOTHI. | IPaBUIIO B MHpOBO33peHH | (opmyiy
YMeTb OOBSACHATH, | TNIAHUPOBAHUHU U | €, a30THOI
YeMy paBHEI KOHTPOJIE CIIOC00a | COOTBETCTBYIO | KHCIIOTHI,
BaJICHTHOCTD pemneHus mee OIIPEAENATh
aTomMa azoTa u Pa3IUYaoT CIOCo0| COBPEMEHHOM | BaJIGHTHOCTh U
€To CTEICHb U pe3yabpTar Yy YPOBHIO CTENeHb
OKHCJICHUS B JIeUCTBHS pa3BHUTHS OKHCJICHHS
MOJIEKYIIe IMo3HaBaTe/ibHbIE| HAYKH. aTomMa azoTa B
A30THOW KHUCIIOTHL. | : MOJIEKyJIe a30T-
YMeTh COCTaBIATH | MCIIONB3YIOT HOW KHCJIOTBI.
ypaBHEHHS TIOUCK O6cyxnarb
XUMHUYECKHUX HE00X0TUMOMH oOrrue /38 27,
PpeaKIuii, nHopManuu st CBOMCTBa ymp.
JeXKaAUX B BBINOJIHEHHS KHCIOT Ha 4(0), 6,
OCHOBE yueOHBIX 3a1aHUH npumepe TECTOBBI
MIPOU3BOJICTBA C HCITOJIb30BaHNEM CBOWCTB e
A30THOW KHUCIIOTHL, | y4eOHOI pa3baBIeHHON 3a/1aHus
U Pa3bICHATDH JIUTEPaTYPHI, A30THOI
3akoHOMepHOCTH | KoMMyHuKaTHBH KHCJIOTHI.
UX IPOTEKAHUSL. ple: OrneHnBaTh
KOHTPOJHPYIOT MPaBUIILHOCTh
JielicTBre BBINOJTHEHHS
napTHepa yueOHOI
JIOTOBapHBaIOTCS 3aJ1a4H.
0 COBMECTHOM PaccmarpuBats
JIeSITeIIbHOCTH, XMMHUUYECKHE
HNPUXOJIAT K peakuuu
obmemy TIPOMBITIIIEHHOT
PELICHUIO O TIONTy9IEHUS

a30THOM




KHCJIIOTBI C
TOYKHU 3pCHUA

OKHCIIUTEIBHO-
BOCCTaHOBHTEIIb
HBIX
TIPOIIECCOB.
35 OxucnurensHble | 3HATBH PerynsituBubie: | @opmuposars | ComocTaBisiTh
CBOMCTBa OKHUCITUTEIbHBIE IUTAHUPYIOT CBOM | LIEJIOCTHOE CBOMCTBa
a30THOU CBOICTBA a30THOM | ACHUCTBHUSA B MHPOBO33peHH | pa30aBiieHHOU
KHCJIOTBHI. KHCJIOTBl. YMETh | COOTBETCTBMU C e, u
COCTaBIIATh MOCTaBIEHHON COOTBETCTBYI0 | KOHLIEHTPHUPOBA
ypaBHEHUs 3amadeu u mee HHOM a30THOU
peaKIui MexIy YCIIOBUSIMH €€ COBPEMEHHOM | KHCJIOTHI.
pa3baBieHHON U peanuzauuu Y YPOBHIO XapaKkTepu3oBar
KOHIIEHTpHUpoBaHH | Ilo3HaBaTeJbHBI | Pa3BUTHA b CBOMCTBa
0i1 a30THOM e: HayKH. BELLECTB B
KHCIJIOTOH W BIIAICIOT 00IINM xoze /3§ 27
MeTalIaMHu, MPHUEMOM JEMOHCTPaNOH ’
OOBACHATL HUX B peleHus 3aaad HOTO yzp- 3,
cBETe KommyHukaTus JKCIIEPUMEHTA. @)-
IIpeCTaBICHUH HbIE: Hcnonp3oBath
00 OKHCIHUTENbHO- | KOHTPOJIHUPYIOT METOx
BOCCTAHOBUTEJIBH | JEHCTBUA 3JEKTPOHHOI0
BIX IIpoIleccax. napTHepa Oananca npu
paccTaHOBKe
KOX(PHUIIECHTOB
B YpaBHEHHSIX
OKHCIIUTEIBHO-
BOCCTaHOBHTEIIb
HBIX pPEaKIMi.
36 Comn azoTHON 3HaTh PeryastuBusie: | ®opmuposars | CocTaBisiTh
KHCJIOTHI. Ka4yeCTBEHHYIO IUTAHUPYIOT CBOM | LEJIOCTHOE ypaBHEHHS
Xumus B peakuuo Ha JIEHCTBUS B MUPOBO33PEHU | peaKkLUl
CEJIbCKOM HUTPAT-UOHBI. COOTBETCTBHUH C e, Ppa3iIoXKeHus
XO3SICTBE. YMeTp oTIMyaTh | IOCTaBICHHOU COOTBETCTBYIO | HUTPATOB.
AzoTHBIE coJId a30THOM 3a1a4ueil u niee OOBACHATD
yoOpeHusI. KHCJIOTBI OT YCIIOBUSIMH €€ COBPEMEHHOM | Ka4E€CTBEHHYIO .
XJIOPUOB, peanuzanyn Yy YPOBHIO peaknuio Ha O6pasist
cynbdaTos, Ilo3HaBaTeabHBI | Pa3BUTHUS HUTPAT-UOHBL, TIPUPOJIH
cynbhumoB U e: HayKH, U OTIIMYATh COJNU | BIX J/3§ 28,
CyIb(UTOB. BJIAICIOT OOIIMM | OCHOBBI a30THOM HUTPATOB ymp. 3.
YMeTh COCTaBIATH | IPHEMOM 9KOJIOTHYECKO | KHCIOTHI OT n
ypaBHCHHS pelieHus 3a1a4 i KyJbTYypBL XJIOPHUJIOB, tdocdaro
peaxrmii KommyHukarus Cynb(}arTos, B.
Ppa3IoXKeHUs HbIE: CyIp(pHUI0B U
HUTPATOB. KOHTPOJIHPYIOT CyIb(HTOB,
JIEUCTBHUS OOBICHSITD
mapTHepa KpYTOBOPOT
azora B
IpUpoJe
37 Docdop: 3HaTh PeryastuBnusie: | ®opmuposars | XapakTepu3oBaT
¢usnueckue u AIJIOTPOIHBIE IUIAHUPYIOT CBOM | OTBETCTBEHHO | b (ochop Ha
XUMHYECKHE MoudUKaIIN JICHCTBUSA B CBSI3U | € OTHOLIEHHE | OCHOBAHUHU €ro
CBOMCTBA. ¢docdopa, C MIOCTAaBIEHHOM | K Y4EHHUIO, MOJIOKEHUS B
Kpyrosopot cBoiicTBa Oenoro u | 3amadeit u TFOTOBHOCTb M | IEpUOIUYECKOU
dbochopa B KpacHOTO YCIIOBUSIMU €€ CIOCOOHOCTH cucteme Jl. U.
MpUpPOE. ¢dochopa. Ymers | pemeHus K Memnneneena. /3§ 29,
COCTaBJISATh Ilo3HaBaTeJbHBI | CAMOPA3BUTH N3yuatp yop. 3,
YpaBHEHHS e: 0 I CBOWCTBa TECTOBBI
XUMHUYECKHX CTaBAT U camooOpaszoBa | Oemoro u e
peaxIui, (hopmynupyror HUIO. KpacHOro 3alaHUs
XapaKTepU3YIOIUX | LIENU H ¢docdopa.
cBOlcTBa npoOJIeMbl ypoka CocraBasTh
docdopa. KommyHukaTuB YpaBHCHHS
HbIE: XUMHYECKHUX
aJIeKBAaTHO peaxiuid,
UCTIONB3YIOT XapaKTepU3YIOII

peueBble

HX CBOMCTBa




cpencTsa Jis

(dbocdopa xak

s hexTuBHOTO OKHUCIIUTENSI U
pemeHust Kak
KOMMYHHUKAaTUBH BOCCTaHOBHTEIIS
BIX 3a1a4 , U OOBSICHATH
UX C TOYKH
3peHust
OKHCIIUTEJIBHO-
BOCCTaHOBHUTEIIb
HBIX IIPOIIECCOB
38 Coenunenus 3HaTh CBOICTBa PerynsituBubie: | @opmupoBarh | 3amuceiBaTh
¢docdopa: okeun | okcuna IUIAaHUPYIOT CBOM | KOMMYHHKATH | ypaBHEHHMs
dochopa (V), ¢dochopa(V) u JIEHCTBUSA B CBSI3M | BHYIO peaxuui,
oproochopras | pochopHoit C TIOCTAaBJICHHOM | KOMIIETEHTHOC | XapaKTepU3YIOII
KHUCJIOTA U €€ KHUCJIOTBI. YMETH 3agadel u Tb B HX CBOMCTBa
COJH. COCTaBIISTh YCIIOBUSIMH €€ o0ImeHnu u oKcuza
®dochopHbIe YpaBHCHHSA pemeHns corpymanuect | dochopa(V)
ynoOpeHusI. PpeaKIuid, IMo3HaBaTesbHBI | BE CO KaK KHCJIOTHOTO
XapaKTepU3yIOIUX | €: CBEpCTHUKAMHU | OKCHAA.
XUMHUYECKHE CTaBsAT U B Ipoliecce Paborats B
cBOicTBa OKCHIA | (OPMYIHUPYIOT y4ueOHOM napax.
docdopa(V) LENH | JIESITETIbHOCTH.
ndochopHoii npoOJieMbl ypoka
KHCIIOTBI, U KommyHukarus
pa3bACHATh UX B | HblE: /3§ 30,
cBeTe a/IeKBaTHO
MIPECTaBICHAN 00 | MCIIONB3YIOT ymp. 3.
NIEKTPOIUTHYECKO | PEUEBBIC
H IMCCOIMAIMM M | CPENCTBA JUIA
OKHUCITUTEIFHO- 3¢ hexTHBHOTO
BOCCTaHOBHTEIbH | PEIICHUS
BIX TpolLeccax, KOMMYHUKaTHBH
MIPOBOANTD BIX 337124
Ka4ueCTBEHHYIO
peakuuio Ha
¢docdar-noHsI.
[Honumars
3HaUCHHE
MHUHEPAIBHBIX
yIoOpeHH s
pacTeHHi.
Tema 6. Yenepoo u kpemnuii (8 u)
39 VYruepon, YmeTh PerynsituBubie: | @opmuposars | CamocTosiTesibH
¢uznueckue XapaKTepu30BaTh | IUIAHUPYIOT CBOM | LIEJIOCTHOE 0
CBOJiCTBA. XUMHUYECKHE JIEWCTBHS B CBS3M | MHPOBO33PEHH | XapaKTepU30BaT
Annomponus aneMmeHnThl [VA- C TIOCTaBJICHHON e, b DJIEMEHTBI
yenepooa: aimas, | Tpynnbl Ha 3ajaueil u coorBercTByt0 | IVA-Tpynmer Ha
epagum, kapbumn, | OCHOBAaHUH HX YCIIOBUSIMH €€ miee OCHOBaHHH
@yrnepenul. TIOJIOKEHHST B pemeHus COBPEMEHHOM | TTOJIOXKEHHUS HX
NEePUOIUYECKON Ilo3naBaTedbHbl | Y YPOBHIO B .
cucTteMe H e: pasBHUTHS nepuoandeckori | Mopenn
CTPOEHHS HX CTaBAT U HayKH, " cucreMe u KpHCTal
atromoB. VmeTb (hopmynupyroT KOMMYHHUKATH | CTPOGHHS HX JIMYECKU 3§ 31
npe/CcTaBieHUue 00 | 1enu u BHYIO aTOMOB. X ’
AJJIOTPOIIHBIX npobieMsl ypoka | komreTeHTHoc | [Ipociymats n | pemérox ynp. 4
Moar(pHUKAITUSIX KoMmyHukaTtuB | Tb B 00cynuTh ajnmasa
yriaepona. HblE: o0IIeHnn €O Npe3eHTauu 0 | U
aZIEKBAaTHO CBEpCTHUKaMH | (QyjuiepeHax u rpagwura.
UCTIONB3YIOT rpadene.
peueBble
cpeacTBa A
3¢ PEeKTUBHOTO
pemeHus
KOMMYHHUKaTUBH
BIX 33724
40 Xumuueckue 3HaTh CBOICTBA PeryasTuBHbIE: OOBsICHATD /3§ 32,
CBOMCTBa MIPOCTOTO pazInyarT DopmMupoBaTh | SIBJICHUE yIIp.




yriepoaa. BEIECTBA YTJIA, croco0 u OTBETCTBEHHO | aJcOpOIMU Ha 3,7,
HUMETh pe3ynbTar € OTHOIICHHE | OCHOBE TECTOBBI
MpEeACTaBICHUE 00 | JeHCTBUS K JEMOHCTPaNOH e
azcopOmu. Ilo3HaBaTeabHBI | YUCHHIO, HOTO 3aJaHus
YMeTh COCTaBIATH | e: TOTOBHOCTb M | 3KCIEPHMEHTA.
YpaBHCHHSA BJIAEIOT OOIIMM CIIOCOOHOCTE CocTaBisITh
XUMHUYECKHX pUEMOM K ypaBHEHHUS
peaxIuid, peuieHus 3a1a4y caMopa3BUTH XMMHUYECKHX
xapakTtepusyoomux | KoMMyHukaTtuB | 10 U peakuuii,
XUMHYECKHE HbIE: camMo00pa3oBa | XapaKTepU3yoI]
CBOHCTBa JIOTOBapHBAIOTCS | HHIO. uX cBoOlicTBa
yriepoma Kak 0 COBMECTHOH yrieponaa Kak
BOCCTAaHOBHTEIS H | AEATEIBHOCTH OKHCIIUTENA |
KaK OKHCIIHTENA. | IOA Kak
PYKOBOJICTBOM BOCCTaHOBHTEIIS
YIUTEIS , ¥ OOBSACHATH
UX C TOYKH
3peHus
OKHCIIUTEIbHO-
BOCCTaHOBUTEIb
HBIX ITPOIIECCOB.
41 Coenunenus 3Hate cTpoeHue U | Perynarusuble: | @opmuposats | M3oOpaxkaTsb
yriaepoja: OKCHJA | CBOMCTBA OKCHZAA | Pa3iIHyaroT L[EJIOCTHOE CTPYKTYPHYIO
yraepoaa (I1). yraepoaa(Il), ero | crmocob u MHPOBO33peHHU | hopMyTy
VYrapHselil ras, JefiCTBUE Ha pe3ynbTaT e, OKCHZA
CBOIICTBa, OpraHu3m JIEHCTBUS cootBercTBY0 | yriepoxa(ll).
¢usnonornuecko | yenoseka. YMmers | Ilo3HaBaTeibHBI | IIee PazbsicHATH
¢ JelicTBHe Ha COCTaBIIATh e: COBPEMEHHOM | TOHOPHO-
OpTaHM3M. YpaBHEHHS BIIAICIOT OOIIMM | Y YpPOBHIO AKIENITOPHBIN
XMMHYECKUX pPUEMOM pasBUTHAL MEXaHH3M
peaxIuid, pemieHus 3agau HayKH, o0pazoBaHus
xapakTepusyomux | KoMMyHnKkaTuB | LIEHHOCTHOE MOJICKYJIBI
CBOMCTBA OKCHAA | HbIE: OTHOIICHHE K | OKCHIa
yraepomaa(Il). JnoroBapuBaroTcs | 3mopoBomy u | yrimepoma(ll), /3§ 33,
0 COBMECTHOH 0e30macHOMY | MEXaHU3M yop. 2,
JIeSITeIIbHOCTH obpazy JeHUCTBHS TECTOBBI
oz JKU3HU. oKcuza e
PYKOBOJCTBOM YcBoenue yraepona(ll) na 3a/1aHus
YUUTENS MPaBIII KHBBIE
WHJIUBUIYaJIbH | OpTaHU3MBI.
oro u CamocrosiTesbH
KOJIJIGKTMBHOT | O paboTaTh C
o KHUTOM.
6e30macHoOrO
MOBE/ICHHS B
Ype3BbIYaiiHbI
X CHUTYalHsIX,
YTPOXKAFOLIUX
KU3HU U
3JI0POBBIO
JIronei.
42 Okcup yrnepoga | 3HaTh CBOMCTBa PeryastuBnasie: | ®opmuposats | CamocrostensH | .
(IV).Yrnekucnsl | okcuaa YUUTBIBAIOT KOMMYHHUKaTH | 0 paboTarh ¢ O6pazn
it ra3. YromeHas | yriepoma(IV), MIPaBUIIO B BHYIO y49eOHHUKOM. BI
KHACIOTa U eé Ka4eCTBEHHYIO TUIAHUPOBAHMHU U | KOoMIeTeHTHoc | Paborarh B HNPUPOIH
COJIHL. peaxIuio Ha KOHTpoJIe criocoba| Tb B napax. BIX
Kpyrosopot YIJIEKUCIIBIN ras. peleHus oOmmeHnn u Jloxa3piBaTh KapOoHa
yriepoaa B YmeTh goka3bBaTth | KOMMYHHMKATHBH | COTPYAHUYECT | KHUCIOTHBIH TOB H 3§ 34
MpUpPOE. XapakTep OKCHAa, | ble: BE CO xXapakTep CHJIMKAT yip. 3,
3aIMChIBATh KOHTPOJIMPYIOT CBEPCTHUKAMHU | OKCHZA OB.
ypaBHEHHUS JeiicrBue yrnepona(IVv), 35 y§np 7
peaKLuid, napTHepa. MIPOBOANTD
XapakTepusyomux | PeryasTuBHbie: Ka4eCTBEHHYIO JLo.5.
cBOlcTBa pasiiMyaroT crocod peakuuio Ha Kauects
KHCJIOTHBIX U pe3ynbTar OKcUz CHHas
OKCHOB.3HATH TEHCTBUS yraepona(IV), peaxius
CBOMCTBA Ilo3HaBaTenbHBIE cobmonaTh Ha
YTOJIBHOU : TpaBmIa YTJIEKHUC




KHUCJIOTBI. YMETh BJIAJEIOT OOIINM TEXHUKHA JIBIT
COCTaBIIATh MIPUEMOM PEIICHUS 6e3omacHOCTH ras.
YpaBHEHHSI 3a1a4 pu JLo.6.
peaxuui, KoMMyHuKkaTuBH NIPOBECHUN Kauects
XapaKTEPU3YIOUINX | bl€: 71a0opaToOpHOTO | CHHAs
TIpeBpaIieHme JIOTOBAPHBAIOTCS O OTIBITA. peaxuus
KapOOHAaTOB B COBMECTHOH IIpoBonuTh Ha
THIPOKapOOHATHl | JESATEIbHOCTH, KaueCTBEHHYIO KapOoHa
u obpaTHoO, HIPUXOMAT K peaxiuio Ha T-HOH.
IIPOBOJIUTH 00I1eMy pPeLeHHIO KapOOHaT-MOHBI.
Ka4eCTBEHHYIO Cobumonathb
peaxmmio Ha TpaBuiIa
KapOOHAT-MOHBI. Oe3omacHOCTH
mpu pabdote ¢
KHCJIOTaMH.
XapaKkTepu3oBar
b CBOMCTBa
BEIIECTB B
xXo7e
71a00paTOPHOTO
SKCIEPUMEHTA.
43 IpakTuyeckas | Ymers nonydars u | PeryasiruBuble: | Pa3BuBath Cobmronath
pabora Ne 6 . cobupaTh OKCUJ OCYIIECTBIIAIOT YMEHUS npaBuia
[Tonyuenue yraepoaa(IV) B MIOIIarOBbIA OLICHUBATH TEXHUKHU
OKCHIa nabopaTopun u KOHTPOJIb I10 CUTYaIlI0 U Oe3omacHOCTH
yraepoga(IV) m | mokaseIBath pe3ynbTaTy OTIePATUBHO mpu paboTe ¢
U3ydCHUE €0 Hanuuue naHHoro | Ilo3HaBaTesibHBI | IPUHHMAThH 71a00paTOPHBIM
CBOWCTB. raza. YMeThb e: pemeHwne, obopynoBaHUEM
Pacmio3naBanue pacmo3HaBaTh CTpOSIT peueBoe HaXOJTUTh U peaKTHBAMH,
KapOOHATOB. COITU YTOJBFHOU BBICKa3bIBAaHHME B | alCKBATHEIC OKa3bIBaTh
KHUCJIOTHI. YCTHOH U Croco0bI MIEPBYIO a3
MHCbMEHHOM B3aUMOJICICTB | MOMOUIb TPU IIOBTOPU
thopme usi ¢ OXKOTax H T § 34
KoMMyHUKATHB | OJHOKIACCHHK | TpaBMax,
HbIE: aMH BO CBSI3aHHBIX C
YYUTHIBAIOT BpeMs peaKTHBaMH H
pa3Hble MHCHUS U | TIPOBEIICHHS nabopaTOpPHBIM
CTpeMsTCS K MPaKTUIECKO | obopymoBaHUEM
KOOpAWHAIINA paboTEI. , UCCIIeIOBATh
pa3IMIHBIX CBOWCTBa
MO3HUINH B H3y9aeMBIX
COTPYAHUYECTBE BEIIIECTB.
44 Kpemnuii u eco | 3HaTh CBOWCTBA Ilo3naBaTeabHbie| PazBuBath JaBath
coeouHenus. KpeMHHs, OKCcuaa | : YMEHHUS o0mryro
kpemuus(IV), BBIOMPAIOT OLICHUBATH XapaKTEePUCTUKY
MIPUYHHY Hanbomee CUTYaIli0 U KpeMHHSA Ha
paznuuus s hexTuBHBIE ONepaTUBHO OCHOBAHUHU €To
¢busmgecKux CHOCOOBI PEHIeHNs | TPUHUMATh MIOJIOKECHUS B
CBOMCTB BBICIIUX | 3ajad, peleHue, MIEPUOIUIECKON
OKCHJIOB yIJIepOJa | KOHTPOJIUPYIOT U | HaXOAUTh tabnune u
U KpEeMHUS. YMETh | OLCHUBAIOT aJIeKBaTHBIE CTPOEHUS €ro
COCTaBJIATD MpoLecc 1 CrocoOBI aToma. 56 a1 /3§ 37,
ypaBHEHHS pe3yJsbTar B3aumoyieiicts | CaMocTosITENbH o P ymp. 3,
XHMHECKHX JIESITETIHHOCTH usi ¢ O COCTaBISTH Hpupos TECTOBBI
PpeaxImid, HCTIONB3YIOT OJTHOKJIACCHHK | ypaBHEHHUS HEIX e
XapaKTePU3YIOIUX | TIOUCK aMH BO XAMHUYIECKUX 3aaHAA
CBOMCTBa HE00X0TUMOH BpeMs peakuui, KapGona .
KpeMHHS, OKCHAa | MH(pOpMAIu Uil | MPOBEACHUS XapaKTepU3 YOI TOB M § 38,
kpemanA(IV).3HaT | BBRITOTHEHUSA CaMOCTOSAITENb | MX CBOICTBA CHTHRAT yop. 5
b CBONCTBa yueOHBIX 3a/laHUH | HOI paboTHI KPEMHUS U o8-
KpEMHHEBOI1 C HCIIOJIb30BaHUEM OKcHJIa
KHCJIOTBI, yueOHOH kpemuuA(1V), u
KaueCTBEHHYIO JUTEPaTypHl, OOBSICHATh UX

peakuuio Ha
CUJIMKAThl. YMETb
COCTaBIIATh
ypaBHEHHSA
XAUMHAYIECKHX

BJIAZIEIOT OOIIUM
MIPUEMOM PELLEHUS
3amaq
KoMMyHuKkaTuBH
ble:

C TOYKH 3pCHUs
OKHUCJINTCIIBHO-
BOCCTAaHOBHMTCJIb
HBIX TIPOIIECCOB
u




peaxuui, JIOTOBAapPHUBAIOTCS JIIEKTPOIIUTHIEC
XapaKTePU3YIONNX | O PacIpeaeTICHUN KOH
CBOMCTBA byHKINT 1 JMcconuaniu. X
KpPEMHHEBOU pouneii B apakTepu30BaTh
KHUCJIOTBI U €€ COBMECTHOM CBOICTBa
CONEN. IEeATEIbHOCTH KPEMHUEBOI
YUHUTHIBAIOT KHCIIOTBL U €€
pa3Hble MHEHUS U COJIeH.
cTpeMsTcs K CamocrodaTensH
KOOpAMHALUU 0 COCTaBJIATh
Pa3IUYHBIX ypaBHEHUSA
TO3HUIUH B XAMHAYIECKUX
COTPYIIHUYECTBE peakuui,
JIOTOBApPHUBAIOTCS XapaKTepU3 YOI
0 COBMECTHOMU HUX CBOHCTBa
JIESTeTTHHOCTH KpEeMHHEBOI1
oz, KHUCJIOTBI U €€
PYKOBOJICTBOM cone, u
YUuTeIs O6'I)$ICHHTI) TH
peaxkuu c
TOYKH 3pPEHHS
3IEKTPOIUTHYEC
KOU
JIVICCOITHAITIH.

45 O6o00menne mo | 3HaTh CTPOCHUE PerynsituBubie: | @opmuposars | Paborats
TeMe aTOMOB BHOCSAT IIEIIOCTHOE WHAWBHUIYATBHO
«HemeTamibny. HEMETAJLIOB, HEOOXOIUMBIE MHpPOBO33PEHH | U B TpYIHax.

HU3MEHECHHE KOPPEKTHBHI B e,

CBOWCTB TPOCTHIX | JCHCTBHE MOCIE COOTBETCTBYIO

BEIIIECTB €ro 3aBepIICHUs | 1mee

HEMETa/JIOB M UX | Ha OCHOBE €ro COBPEMEHHOM

COEIMHEHUN B y4eTa C/ICJIaHHbIX | Y YPOBHIO J/3lMoar
3aBUCHUMOCTU OT OIIHOOK. pa3BUTHUA OTOBUTH
3apsaa sapa Ilo3HaBaTebHbIE| HAYKU, U cil K
aTOMOB . KOMMYHUKATH KOHTPOJI
HEMETaJJIOB. CTpOSIT peueBoe BHYIO BHOMU
YMeTh OOBSCHATH | BBICKA3bIBAaHHE B | KOMIIETEHTHOC pabote
CBOICTBa YCTHOH 1 Th B OOIICHUN o TeMe
HEMETaJIOB U X | TTHCHMEHHOM u «Hemer
COCITUHCHUH B thopme COTPYAHUYECT AJITBDY.
cBeTe KomMyHuKATHBH | BE CO

IIPECTaBICHUI ble: CBEPCTHUKAMU

00 OKHCIHTENBHO- | KOPPEKTUPYIOT B TIpoliecce

BOCCTAaHOBUTEJIbH | ACUCTBUSA y4eOHoi

BIX pEaKIUsIX U nmapTHepa JIEITETBLHOCTH.

ANEKTPOIUTHUECKO

W JUCCOIMaIUu.

46 KonrpoabHnasn YMmers PeryastuBHubie: | @opmupoBars | CamocTosTensH
padora Ne2 no HCTIONb30BaTh OCYULIECTBIISIOT OTBETCTBEHHO | O BBIMOJHSTD
TeMe IpuoOpeTEHHBIE HOILIAroBbIA U € OTHOILIEHHUE | 3aJaHus
«Hemeramiby. 3HAHMUSL. WUTOTOBBIN K yYEHHIO, onpeeNnEHHON

KOHTPOJb T10 TOTOBHOCTb M | CJIOXKHOCTH IO A/3

pe3yabTaty CIIOCOOHOCTH MPOWEHHOMY 3ananus
K MaTepuaiy HET
CaMOpPa3BUTH
0 I
caMmoo0pazoBa
HUIO.

Tema 7. Oowue ceoiicmea memannos (14 u)

47 Ionoowcenue Ymers npumeHats | PerynaruBubie: | @opmupoBars | XapakTepu3oBaT o711 /3§ 39
Memannoe 8 3HaHUA O MPUHUMAIOT U LEJIOCTHOE b MeTaJUlbl Ha T 4 ’
nepuoouueckou MeTaJUIMYECKOH COXPaHSIOT MHUPOBO33PEHU | OCHOBAaHUM HUX 3%%}1“6 yip-
cucmeme CBS3U AT yueOHylo 3a1audy, | e, TOJIOKEHUSI B g pastio EGCTOBH
XUMUYECKUX pa3bsCHEHUS IUTAHUPYIOT CBOM | COOTBETCTBYIO | NMEPUOAUYECKON

. MeETaIlIo 3a/1aHus
anemenmos [ 1. | duznaeckux JIEHCTBUS B miee cucremMe u .
Menoeneesa. CBOMCTB METAJJIOB. | COOTBETCTBUU C COBPEMEHHOM | CTPOEHHUS HX B '
Obwue MTOCTABJICHHOM Yy YPOBHIO aATOMOB.




Gusuuecxue 3a1a4ueil u pa3BHUTHSA OOBACHATD
ceoticmsa YCIIOBHSMH €€ HaYKH. 3aKOHOMEPHOCT
Memainnos. peanu3arm Y MI3MEHEHUS
Ilo3naBaTebHBI CBOICTB
e: METaJUIOB IO
HCTIONB3YIOT Ieprony M B
3HAKOBO — A-rpymnmnax.
CHMBOJIUUECKHE Hcnons3oBath
cpencTsa puoOpeTEHHBIC
KommyHukaTuB 3HaHHS O
HbIE: MeTaJUTMYeCKOH
apryMEHTHPYIOT CBSI3U IS
CBOIO MTO3UIIHIO U pa3bSICHEHUS
KOOPAWHUPYIOT ¢u3mIecKux
ee ¢ IMO3UIAHU CBOWCTB
MapTHEPOB B METAaJUIOB.
COTPYAHUYECTBE
OTIPEEISIOT
CBOIO JINUHYIO
MO3ULHIO,
a/ICKBaTHYIO
TuddepeHIIpoB
aHHYIO
CaMOOIICHKY
CBOHX YCIIEXOB B
yaebe
48 Memannv 6 Ymers 00bsAcHATH | PeryasituBubie: | @opmupoBats | OTpabarbiBaTh
npupoode u CrocoOBI YYUTHIBAIOT IIEIIOCTHOE HaBBIKH
obwue cnocobvl | TOTYICHUST TIPaBUJIO B MHPOBO33PEHH | COCTaBICHUS
UX NOTYYEeHUs. METaJUIOB C IUTAHUPOBAHUU B | €, ypaBHCHHI
TOYKH 3pEHUs KOHTPOJIE CIIOCO0a | COOTBETCTBYIO | OKHUCIIUTEIBHO-
NpeACTaBICHUN JIEUCTBUSA ee BOCCTaHOBUTEIb
00 oxucnuTenbHO- | Ilo3HaBaTebHbIE| COBPEMEHHOM | HBIX DPEaKIHi.
BOCCTaHOBUTEIbH | : Yy YPOBHIO Pewatp
BIX TpolLeccax. UCTIOJNB3YIOT pa3BHUTHS pacyérHble
TIOWCK HayKH, H 3a1a4u.
HEOO0XOTUMOH KOMMYHUKaTH
HHPOPMALUH JUTA | BHYIO /3§ 40
BBITTOJTHEHHS KOMIIETEHTHOC 3 ’
y4eOHBIX 3aJaHUH | Th B OOIICHUU YHp- 3.
C UCITONIb30BAHUEM | H
yaeOHoit COTPYAHUYECT
JUTEPATypHI BE CO
KoMMyHHUKATHBH | CBEpCTHUKaMHU
ble: B TIpolecce
YYUTBIBAIOT yaeOHoit
pa3Hble MHEHHS M | ACATEIbHOCTH.
CTpeMATCS K
KOOpAWHAIINU
pa3IMIHBIX
HNO3ULIUH
49 O6mue YmeTs PeryastuBnasie: | ®opmuposars | 3anuceiBaTh
XUMHUUYECKHE TI0JIb30BaTHCS MOCTaHOBKa LIETIOCTHOE ypaBHEHUS
CBOJNCTBa ANEKTPOXUMHUYECK | ydeOHOH 3a1aun MHUPOBO33PEHU | pEaKLUH,
METaJUIOB: UM PAIOM Ha OCHOBE e, XapaKTepU3yIoLI
peaKiuu ¢ HampsHKeHU | COOTHECEHHS TOT0,| COOTBETCTBYIO | UX xumuueckue | JLo.8.B
HeMeTaJlJIaMHu, METaJIoB, YTO U3BECTHO U 1iee CBOMCTBa 3aumoze
KHCJIOTaMH, COCTaBIISITh YCBOCHO , M TOTO, | COBPEMEHHOM | METaJJIOB C fcTBue
COJISIMH. ypaBHEHHs 4TO elle Yy YPOBHIO TOYKH 3PEHHS METaJLIo 3§ 41
BoccranoBurenb | XMMHUYECKHXPEAKI[ | HEU3BECTHO pasBHUTHS OKHCJINTEIBHO- | B C 3 ’
HbIE CBOMCTBA Ui, Io3HaBaTeIbHBIE| HAYKU. BOCCTAaHOBUTEJIb | pacTBOp yup. o
METaJIOB. XapaKTePU3YIONUX | : HBIX amu
Onexmpoxumuye | CBOUCTBa BBIJIBUKEHUE MIPOLIECCOB. COJIEH.
cKutl pao METaJIOB, U THIIOTE3, UX Cobimonathb
HanpsiceHuil OOBSICHSTB o0ocHOBaHue, npaBuia
Memannos. CBOCTBa JIOKa3aTeIbCTBO TEeXHUKH
MeTaioB B cBeTe | KoMMyHHUKAaTHBH 6e3omacHOCTH
MIpeCTaBICHNN ble: mpu paboTe ¢




00 OKHCIIMTEIHHO- | YYACTBYIOT B 12a060paTOPHBIM
BOCCTAHOBHTEIbH | KOJJIEKTHBHOM 000opyIoBaHUEM
BIX HpolEeccax. 00CyXIeHUH u
nmpooieM, XUMHUYIECKUMH
MPOSIBIISIFOT pEaKTHBAMHU.
AKTHBHOCTH BO
B3aUMOJECHCTBUU
JUISL peILIeHUsT
KOMMYHUKaTHBHBI
X 1
MO3HABATEJIbHBIX
3a1ay;
hopmupyrot
YMEHHSA
HCTIONIb30BaTh
3HAHUS B OBITY
50 CrutaBsl. 3HaTh COCTaB U PerynsituBubie: | @opmuposares | CpaBHHBATH
CTpOeHHE MOCTaHOBKa LIETIOCTHOE METaIbl U
CIUIaBOB, OTJIMYHE | y4eOHOU 3aa4ll | MUPOBO33PEHU | CILIABBI
CIUIaBOB OT Ha OCHOBE e,
METaJUIOB. YMETh | COOTHECEHHS TOT0,| COOTBETCTBYIO
O0OBSCHATS, YTO M3BECTHO U mee
oyemMy B YCBOEGHO , ¥ TOTO, | COBPEMEHHOM
TEXHUKE LIUPOKO | YTO emie Y YPOBHIO
UCTIONB3YIOT HEHU3BECTHO pas3BUTHA
CITaBHI. Ilo3naBaTenbHBIE| HAYKU.
BBIJIBIDKCHHUE
THIIOTE3, UX
000CHOBaHHE,
JIOKa3aTeNnbCTBO
KomMyHuKkaTHBH /3§ 42,
bre: yop. 2.
Y4acTBYIOT B
KOJIJIEKTUBHOM
00CyX)IeHUH
npobieM,
MPOSIBIISIFOT
AKTHBHOCTH BO
B3aUMO/ICHCTBUH
JUISL peTLICHUS
KOMMYHHUKATHBHBI
X ¥
MTO3HABATENIBHBIX
3a/ay;
thopmMupyroT
yMeHHUS
HCIIOJIb30BATh
3HaHHUS B OBITY
51 [Menounsie YmeTs PeryastuBusie: | ®opmupoBars | XapakTepu3oBaT
MeTaIbl. XapaKTepU30BaTh | IUIAHUPYIOT CBOM | OTBETCTBEHHO | b IIOJIOKEHHUE
CoenuHeHus LIeJI0YHbIE JICHCTBUSA B CBSI3U | € OTHOLIEHHME | ILEIOYHBIX
IIETOYHBIX MeTalIbl Ha C MOCTABJICHHOH | K YYCHHIO, METaJIOB B
METAaJJIoB. OCHOBAaHUM UX 3aJadei u FOTOBHOCTh U | MEPUOJUYECKOMN
MIOJIOKECHHS B YCIIOBHSMH €€ CHOCOOHOCTh Tabmme u .
NEPUOIUYECKON pelenus, K CTPOCHHE HX B3aumo 3§ 43
TabnuIe n YUUTHIBAIOT camooOpa3oBa | aTOMOB. JIEUCTB 1 ’
CTPOEHUSI aTOMOB, | IIPABUJIO B HHUIO. OtpabatsiBaTh ue yn%. '
COCTaBIIATh TUTAHUPOBAHHUN U yYMEHHe IEeTIOYH '
TECTOBBI
ypaBHEHHS KOHTpOJIE 3aIMCHIBATH BIX
peaxIui, crocoba ypaBHEHUS MeETaJI 3au§nm
XapaKTepU3YIOUINX | PEIICHHs peaxiuid, OB C
CBOMCTBa Ilo3naBaTeabHBI XapaKTepu3yiou| | BOAOH.
LIETIOYHBIX e: HX XUMHYECKHE
METaJIOB, U CTaBsAT U CBOMCTBa
OOBSCHATH UX B bopmynmupyroT MEIOTHBIX
cBeTe LETH U METaIoB

TIpEJCTaBICHUIN

pOoOJIEMBI YpOKa




00
AJIEKTPOIUTHIECKO
W IUCcCOomMaluy ¥
OKHMCIIUTEJILHO-
BOCCTaHOBUTEIIbH
BIX IIpOIeccax.

UCTIONB3YIOT
MOUCK
HEOOXOIUMOMN
rHGOPMALIAN JJIS
BBITIOJTHEHHS
Y9eOHBIX
3aJaHui C
UCIIOJIb30BaHHEM
yueOHOMH
JUTEPaTyphl
KommyHukaTus
HbIE:

a/IeKBaTHO
UCTIONB3YIOT
peueBbIe
CpeAcTBa A

3¢ PEKTHBHOTO
pemeHust
KOMMYHUKATHBH
BIX 33724
YUHUTHIBAIOT
pa3Hble MHEHHS 1
CTpeMSTCS K

KOOpPJWHAIINU
Pas3IMYHBIX
MO3UIIUHA B
COTPYTHUYIECTBE
52 [lenouno3emens YmeTs PerynsituBubie: | @opmupoBars | OtpaboTka
HBIC METaIIIbI 1 XapaKTepU30BaTh | IUIAHUPYIOT CBOM | LEJIOCTHOE yMEHHUH
UX COCTMHEHHA. | dyeMeHTHI I1A- JICWCTBHSA B CBSA3M | MHPOBO33PEHH | 3alHCHIBAThH JI.Bsan
rpyIIbIHA ¢ MOCTABICHHOH | e, YPaBHCHHSA Moseiic
OCHOBaHHMHU HX 3aja4ye u COOTBETCTBYIO | peaKLuii, TBHE
TIONIOXKEHNA B YCJIOBUSIMHU €€ 1iee XapaKTePU3YIONL | o o
MEPUOANIECKON peuieHus, COBPECMECHHOM | MX XHMHYECKHE | -
TabauLe 1 YUUTBIBAIOT Yy YPOBHIO CBOMCTBa B
CTPOEHHS aTOMOB. | TIPaBHJIO B pasBUTH IETOYHO3EMENb |
YMeTh COCTaBJATH | INITAHUPOBAHUHM M | HAYKH, U HBIX METAIoB | oo
ypaBHEHUS KOHTpOJIE KOMMYHHKATH | C TOYKH 3PEHHS | .-
PpeaKIuid, criocoba BHYIO R
XapaKTEePU3YIOIUX | PElICHNS KOMIIETEHTHOC | BOCCTAHOBHTENb | (3G,
cBoiictBa Kanbuys | IlosHaBaTe/bHbI | Th B OOWICHNH | HBIX TPOLECCOB |
U ero 5 e: u u BasKHEl 3§ 44,
COCMHEHUH, 1 CTaBsAT U COTPYAHHUECT | SNCKTPOTUTHYES | |\ yp. 3
OOBSICHSITh WX B (hopMyIHPYIOT BE CO KOH — TeCTOB;)I
cBeTe e U B3pPOCIIBIMH M | TUCCOLIMALIUH. HBIX .
IIpECTaBICHUM poOJIeMbI ypoKa | CBEpCTHHKAMHU O — B —
00 HCTIONB3YIOT crumit )
OMEKTPOIUTHYECKO | MOHCK § MATHES, ' § 45
W aucconuanyy M | HeoOXOIUMOM R — yip. ZL
OKHCIIUTEIHHO- nHbopmanuu st 1, TeCTOBO
BOCCTaHOBUTEJIbH | BBITIOJIHEHUS
BIX Tpoleccax. yueOHBIX ©
3HaTh 3aJJaHUM C /.0.9. SalatHe
Ka4eCTBEHHYIO UCIIOJIb30BaHHEM Osnaxo
peakiuo Ha y4aeOHOM MIICHHC
HOHBI JUTEPATypHI co
KaJbLusl.3HATh, KommyHukarus CBOHCTB
4eM OOYCJIOBIIEHA | HbIE: amu
KECTKOCTh BOABL. | aJIeKBaTHO Tpespa
Ymers UCIIOJIb3YIOT THCHHA
Pa3bsCHATH peueBble MH
CrocoOBI CpencTBa aiis kap6oH
yCTpaHEHUs 3¢ PEeKTUBHOTO aros
KECTKOCTH BOJBL. | PEIICHMS THAPOK
KOMMYHHUKaTUBH apGoHar
BIX 33724 OB
YUUTHIBAIOT

Ppa3HbIC MHCHUA U




CTpeMsTCS K

KOOPJWHAINU
Ppas3IUIHBIX
MO3ULNN B
COTPYTHUYIECTBE
53 Baxneiimme
COCMHEHUS
KaJbLHs.
XKecTkocTh BOABI
54 AnroMHUHUH. VYMerb cocTaBiATh | PeryastuBnbie: | ®opmuposats | OTpabaThiBaTh
ypaBHEHHUS IUTAHUPYIOT CBOM | LIETOCTHOE HaBBIKU
XMMHYECKUXpeaKl] | AeHCTBUS C MHUPOBO33PEHHU | COCTaBJICHUS
Hi, MOCTaBJIECHHOU e, YpaBHEHUU
XapaKTepU3YIOIINX | 3a1aueil u COOTBETCTBYIO | OKHCIHTEIHHO-
o0mue cBoiicTBa | YCIIOBHSMH €€ mee BOCCTaHOBHTEIIb
ATIOMHHUS, pemIeHus, COBPEMEHHOM | HBIX DEaKIHH.
OOBSICHATH 3TH OIICHUBAIOT Y YpPOBHIO Ob6c¢cyxnatp
pEaKknuy B CBETE | MPaBHIBHOCTH pasBUTHAL JEMOHCTPaNOH
TIPeACTaBICHUI BBITIOJTHEHHS HayKH, " HBIN
00 OKHCIHUTENbHO- | IeHCTBUS KOMMYHMKATH | DKCIEPUMEHT. /1.B3au
BOCCTaHOBUTENILH | [lo3HaBaTe/bHBI | BHYIO OnuceiBaTh MoJeic
BIX IIpoIleccax. e: KOMIIETEHTHOC | CBOWCTBa TBUE
CaMOCTOSATENIbHO | Th B OOLICHHH | M3Yy4aeMbIX aIOMU
BBIJICJIAIOT U u BEIIIECTB. HUS C
(hopmynupyroT COTPYAHUYECT BOJIOM. /3§ 46
MO3HABATEJIbHYIO | BE CO O6pa3sng ymp ’
LIETTb, CBEPCTHUKAMHU Bl
o ITectoB
UCTIONB3YIOT B IIpoIiecce Ba)KHEH
oOrIre IpueMsl yaeOHOI 111170:¢ bl
pemnieHus 3anad JIeSTEIILHOCTH. TIPUPOLT Sanat
KommyHukarus HBIX
HbIE: COEIIVH
JIOIYCKAOT eHUuM
BO3MOYKHOCTb aIoMn
Pa3NIUYHBIX TOYEK HUS
3peHHs, B TOM
qHcie He
COBITA/IAFOIIHX C
UX COOCTBEHHOM
"
OPHEHTHPYIOTCS
Ha MO3UIHIO
mapTHepa B
o0ImeHnn u
B3aUMOJEHCTBUU
55 AmdoTtepHOCTH YmeTpb PeryastuBnabie: | @opmuposats | OtpabaThIBaTh
OKCHIa U JTOKa3bIBaTh IUTAHUPYIOT CBOM | IIEIOCTHOE HaBBIKH
THIIPOKCH/IA amM(OTEpHBIN JIefcTBHS C MHPOBO33PEHHU | MPOBEICHUS
ATIOMUHUSL. XapaxTep MTOCTaBIEHHON e, XHUMHYIECKOTO
COEIUHEHUS, 3ajaueil u COOTBETCTBYIO | AKCIEPUMEHTA.
COCTaBIIATh YCIIOBUSIMU €€ niee Cobimonats
ypaBHEHHUS peleHus, COBPEMEHHOM | MpaBUia
COOTBETCTBYIOIUX | OLEHUBAIOT Y YPOBHIO TEXHUKU JLo.10.
XUMHUYECKHX MPaBUIBHOCTh pa3BUTHA 0e301macHoCTH. [onyuenue
peaxmii u BBITIOJTHEHHS HayKH, " [IpaxTrdecku THIIPOKCH/IA
OOBSICHATH HX B JeficTBus KOMMYHHUKAaTH | JOKa3bIBaTh AMIOMUHUS U 3§ 47
CBeTe I[o3HaBaTe/bHBI | BHYIO aM(pOTepHBIIA B3aUMO/IEIICTBHE yiIp 4’
MIpeACTaBICHUN e: KOMIIETEHTHOC | XapakTep ero ¢
06 CaMOCTOSITENIFHO | Th B OOIIEHUHM | OKCHAOB U KHCJIOTAMH H
IEKTPOIUTHUECKO | BBIACISIOT U " THIPOKCH/IOB IET0YaMH.
i qucconuanuu. (hopmynupyror COTPYAHUYECT | AJFOMUHHUSL.
MO3HABATENIEHYIO | BE CO OnuceiBath
e, CBEPCTHUKAMH | U3y4aeMble
UCTIONB3YIOT B TIpoLecce BEIIECTBA B
oO0IIHe IpUeMbl y4eOHOI X0Jie
peleHus 3agau JIESITENbHOCTU. | MIPOBEACHUS
KommyHukaTus XHMHYECKOTO
Hble: 9KCIIEPUMEHTA.




JIOMTYCKAfOT
BO3MOKHOCTb
Pa3INIHBIX TOYCK
3PEHMSI, B TOM
yycie He
COBIIAJAIOIIHX C
HUX COOCTBEHHOM
u

OpPUEHTUPYIOTCA
Ha MO3UIHIO
napTHepa B
OOILIEHNHA |
B3aNMOJIEUCTBUU
56 | 10 | XKene3o. 3HaTh CTPOCHHUE PerynsituBubie: | @opmupoBars | OTpabareiBaTh
aToMa JKeJesa, [TnaHupyIOT CBOM | LIENOCTHOE yMEHHE
¢dmsnaeckne u JEUCTBHSA C MHPOBO33PEHH | COCTAaBILTH
XMMHYECKHE MOCTaBJICHHOH e, YpaBHEHHS
CBOMCTBA K€Je3a. | 3ajadei u COOTBETCTBYIO | pEaKLUH,
YMeTh pa3bACHATH | YCIOBUSIMHU €€ iee XapaKTepU3yIOII
CBOICTBA JKeNe3a B | pelieHus, COBPEMEHHOM | UX XHUMHUYECKHUE
CBeTe OILICHUBAIOT Y YPOBHIO CBOMWCTBa
IIpeCTaBICHUN MPaBUIBHOCTh pa3BUTHS xKenesa ¢
00 OKHCIIHUTEIbHO- | BBHIIOJIHEHUS HayKH, H TOYKH 3PEHHS
BOCCTAHOBUTEJIBH | JEHCTBUA KOMMYHHUKAaTH | OKHCIHTEIbHO-
BIX MpoOLECCaxX U Ilo3HaBaTeabHBI | BHYIO BOCCTaHOBHTEIIb
NIEKTPOIUTHUYECKO | €: KOMIICTEHTHOC | HBIX /.O6pasusl pya /3§ 48
W JIUCCOIMALINH. CaMOCTOSITEeIFHO | Th B OOLIEHHH | HPOLECCOB. Kemesa. ’
BBLIEISAIOT U Hu CaMoOCTOSTENbLH Coxuranue ymp. 2,
(hopmynupyioT COTPYIHHYECT | O paboTaTh C Kele3a B TeCTOBb
MO3HABATEJIFHYIO | BE CO y4eOHHKOM KHCIIOPOZE H 33;[;1{1/151
LIeJIb, CBEPCTHUKAMHU XJIope.
HCTIONB3YIOT B TIpoliecce
oO11e IpuemMsl y4eOHoit
pemeHus 3agay JIESITETIBHOCTH.
KommyHukaTHB
HbIE:
Honyckarot
BO3MOXKHOCTb
Pas3IMYHbBIX TOYCK
3peHusl, B TOM
qHcie He
COBIAAIONIUX C
MX COOCTBEHHOII.
57 | 11 | Coenunenus 3HaTh CBOIiCTBa PeryastuBnabie: | @opmuponats | OtpabaThIBaTh
JKene3a v ux COETMHEHUI [TmaHupyroT CBOM | IETOCTHOE SKCHEepUMEHTAI
CBONCTBA: Fe(Il) u Fe(IID). JIEUCTBUS C MHPOBO33PEHH | bHBIE YMEHUS,
OKCH/IHI, YMeTh COCTaBIATH | MOCTABICHHOMN e, co0moaaTh
THIPOKCH/IBI U YpaBHEHHS 3amaveii u COOTBETCTBYIO | MpaBHiIa
conu xene3a(ll 1 | COOTBETCTBYIOMINX | YCIOBUSIMH €€ miee TEXHHUKH
11T). Koppo3zus peaknuii B CBETE€ | pelLIeHus, COBPEMEHHOM | OE30MaCHOCTH.
METAJLIOB U TIpeACTaBICHUI OLICHHBAIOT Yy YPOBHIO OtpabatbiBaTh
CIIOCcOOBI 00 NPaBHILHOCTh pasBHUTHS yMeHHe
3alIUThl OT OMEKTPOIUTHYECKO | BBIMOMHEHHA HayKH, 3aITMCHIBATh Toll. /3§ 49,
KOPPO3HH. H IUcconManuy M | AEHCTBHA KOMMYHHUKAaTH | ypaBHEHHs
OKHCIIUTENbHO- I[o3HaBaTe/bHBI | BHYIO peakiui, Kauectsennnie ymp. 3,
peaknuy Ha TECTOBBI
BOCCTAHOBHTENIFH | €: KOMIICTEHTHOC | XapaKTepusyromt | - "o 2+ o
BIX IIpOIeccax. CaMOCTOSITeTBHO | Th B HX XHMHUYECKHe 3+
BBIJICJIAIOT 1 oOmmeHnn u CBOWCTBa Fe sanarm
hopMyIHPYIOT COTPYAHUYECT | COCIMHEHHH
MO3HABATENIBHYI0 | BE CO xKenesa ¢
e, CBEPCTHUKAMHU | TOYKH 3PEHHSA
UCTIONB3YIOT U B3POCIBIMU. | OKHCIUTEIBHO-
o01me npueMsl BOCCTaHOBHUTEIIb

peleHus 3agau
KommyHukaTus
Hble:
JomyckaroT
BO3MOXKHOCTb

HBIX IPOIECCOB
u
JJIEKTPOIUTHYEC
KoM
JIACCOLMAIIAH.




Pa3INYIHBIX TOYEK
3pEHMs, B TOM

CamocTosTeNnbH
0 pabotath ¢

quCIe HEe YIeOHUKOM.
COBIIAIAOIIHX C
X COOCTBEHHOM.
58 | 12 | IlpakTHueckasi | YMeTb npumeHATh | PeryasituBubie: | Pa3BuBath Cobmonatsb
padora Ne 6 . TEOPETHUYECKIE OCymIeCTBISIIOT YMEHHUS TpaBuiIa
Pemenue 3HAaHUS Ha MOIIIArOBBII OIICHUBATh TEXHUKU
JKCIICPUMCHTANb | MPAKTHKE, KOHTPOJIb I10 CUTYAIlMI0 U 0e30macHoOCTH
HBIX 3aja4 [0 O0OBSICHATH pe3yabTaty OIEePATUBHO mpu paboTe ¢
TeMe «MeTamibl | HAOMIOACHUS U Io3HaBaTebHBI | IPUHUMATH nabopaTOpPHBIM
U WX Pe3yabTATHI e: peleHue, 00opyI0BaHUEM
COCIITHECHUS. TIPOBOIUMBIX CrposT pedeBoe HaXOJTUTh u
OTIBITOB, BBICKAa3bIBAaHUE B | alCKBaTHEIC XUMHAYIECKUMHU
XapaKTepU30BaTh | YCTHOH H CHocoO0BI peaxkTuBamu,
YCIIOBHSI TCUCHHS | MHCHMEHHOMN B3aWMOJICHCTB | OKa3BIBaTh s
peaxkmmii 1o thopme usi ¢ TIEPBYIO HoBTOpH
KOHIIA B KoMMyHHKATHB | OZHOKIACCHHUK | TIOMOIUb IIPU 5 § 49
pacTtBopax HbBIE: aMH BO O)KOTax H
3JIEKTPOJIUTOB. Y4YUTHIBAIOT BpeMs TpaBMax,
pa3HbIc MHCHUS U | TPOBEICHHUS MOJYYCHHBIX
CTpEMSTCS K MPaKTUYECKO# | mpu pabote ¢
KOOpAMHAIINU paboTHI. peaKTHBAMU |
pa3IMIHBIX nabopaTOPHBIM
TIO3HINHN B o0opynoBaHUEM
COTPYAHUYECTBE , UCCIIeIOBATh
CBOMCTBa
HA3y9aeMBIX
BEIIIECTB.
59 | 13 | OO6ooGmaromuii O006muTh 3Hanus | Peryastuubie: | @opmuposats | OTpabaThiBaTh
YPOK TI0 TeMe 10 TeMe Brocar IIEIIOCTHOE YMEHUS 110
«MeTabiy «MeTamibi» HEOOXOIUMBIC MHUPOBO33PCHHU | 3alUCH
KOPPEKTUBEI B e, ypaBHEHUN
JIEUCTBHUE T1OCIIE COOTBETCTBYIO | XHUMHUYECKUX J/3lToBT
€ro 3aBepIICHUs] | 1ee peaKIuit, OpHUTh
Ha OCHOBE €T0 U COBPEMCHHOM | PEILICHHUIO 337134 TeMy
ydeTa xapakTepa |y YpPOBHIO 0 TeMe «Metan
CHETaHHBIX pa3BUTHA «MeTamib» JIBD».
911110 3 HaYKH, Hoaror
KomMMyHHKAaTHB | KOMMYHHKATH OBUTHCS
HbIE: BHYIO K
KOHTPOJIHPYIOT KOMIIETEHTHOC KOHTPOJ
JIeUCTBUS Tb B bHOM
nmapTHepa OOIIeHUN U paborte.
COTPYAHUYECT
BE CO
CBEPCTHUKAMU
1 B3POCIBIMH.
60 | 14 | KouTpoabHasn YMmers PeryastuBnubie: | @opmupoBars | CamocTosTensH
pa6ora Ne3 1o HCTIOJIE30BaTh OCYILECTBIISIOT OTBETCTBCHHO | O BBIMOJHATH
TeMe puoOpeTEHHBIC UTOTOBBINA U € OTHOIICHHWE | 3aJaHus
«MeTaibn. 3HAHUSL. MOIIArOBBIi K YYCHHIO, orpeneEHHON
KOHTPOJIb I10 TOTOBHOCTb M | CJOKHOCTH TIO Nssana
pe3ynbTary CHocoOHOCTh MIPOHICHHOMY st HeT
ITo3HaBaTebHBI | K Marepuany.
e: CTpOsIT B CaMOpPa3BUTH
MMUCbMEHHOM 0 "
dhopwme. camoo0pazoBa
HUIO.
Pazgen 3. KpaTkuii 0030p BaskHellux oprannveckux Bemrects. (10 yacos)
61 1 | Crpocnue 3HaTh MOHATUS PeryastuBnasie: | ®opmuposars | CocTaBisiTh
OpPTraHUYCCKUX «OpraHuvecKas IIAHAPYIOT CBOH | POCCHHCKYIO KOHCIICKT 1. Mo s 51,
BCIIIECTB. XUMUSY, JICACTBUS B TPaXIAHCKYI0 | JICKIIHU.
T'omonorus u «OpraHUYeCcKHe COOTBETCTBUH C WICHTUYHOCTh | BrIpabarsiBaTh MOJICKYL yp. 6,
HU30Mepusl. BEIICCTBAY, MOCTaBJICHHOU , TATPUOTH3M, | YMCHHE OpTaHHHCCruX TECTOBDIC
. COEJMHEHUIL. 3a/laHus.
Hcemounuxu «YTIACBOAOPOABI», | 3amaveii u yBa)kKEHHE K COCTaBIIAITh
Y21€8000P0008: «CTPYKTYPHBIE YCIIOBHSIMH €€ CBOEMY CTPYKTYpPHEIE




npupooHblil 243, (dhopmybly. 3HATH | peanu3aluu Hapoy. (hopmytbr
Hegmb, y2071b. OTIINIHSA IMo3naBarenbHbl | BocnuThiBaTh | OpraHMYECKUX
OpPraHUYECKUX e: YyBCTBO BEILIECTB.
BEILECTB OT CTaBAT U TOPJIOCTH 3a
HEOPraHUYECKHUX. | GOPMYIHPYIOT OTEYECTBEHHY
YMeTh COCTaBIATh | IENU U 10 HayKy.
CTPYKTYpHBIC po0JIeMbl
(bopmyIbI ypoKa;
MPOCTENIINX OCO3HAHHO U
yIJIE€BOAOPOOB. MIPOU3BOJIBHO
CTPOSAT B YyCTHOM
U IUCbMEHHOMN
thopme
KommyHukarus
HbIE:
BIIafICHUE
MOHOJIOTHYECKOH
W TUAJIOTHYECKOMN
(dhopmamu peun
62 IIpenensHbIC 3HaTh oTAenbHbIX | PeryastuBnbie: | @opmuposars | CocTaBadTh
YTIEBOIAOPOABI IIpeacTaBuTeneit pa3nuyaoT 9KOJIOTHYECKO | KOHCIIEKT s § 52
(meTan, 3TaH). anKaHoB (MeTaH, crocob u € MBIIUICHUE | JIGKIMH. o, 2 ’
3TaH, IPOIaH, pe3yJsbTaT Ha OCHOBE OtpabatsiBaTh l"}ll p. =
OyrtaH), ux JIeUCTBHS MPU3HAHUS yMEHHUs OATOTO
¢bmsnyeckne u IMo3HaBaTe/IbHBI | IIEGHHOCTH COCTaBIIATh BHTE
XMMHYECKHE e: JKU3HU BO CTPYKTYpHBIE . 'openne YCT6HHe
CBOHCTBA, BJIACIOT 00mMM | Bcex eé (dbopmybt YTJIEBOJOPOIOB coobtien
OTIpeNeTICHUS pPUEMOM NPOSIBIICHUSIX | JKAaHOB, u w o
TOMOJIOTOB, pemnieHus 3anad W OCO3HAHUS OTIPEAETATh oOHapyxeHHe TpUMEHE
romonorudeckoro | KoMMyHukaTuB | HEOOXOAMMOCT | TOMOJIOTH MIPOYKTOB HX M:TI;I;IM
psana. YMeThb HbIE: u YIJI€BOAOPOAOB. | TOPEHUS. o ero’
COCTaBIIATh JIOTOBapHBAIOTCSL | OTBETCTBEHHOT
CTPYKTYpHBIE 0 COBMECTHOM 0, OepexHOTro poTH B
bopmyJbI JIeSITeIbHOCTH OTHOIIEHHS K Hap:ﬁKOB
AJIKaHOB. ot OKpYy’Karomien
PYKOBOJICTBOM cpexe. dbdexre
YUUTENS
63 Henpenenbusie 3HaTh PeryastuBusie: | ®opmuposars | CocTaBisiTh
YTIIEBOJOPO/IBI CTPYKTYpHBIE pasinyaroT TOTOBHOCTh M | KOHCIIEKT
(3THICH) (dopMynBI STHIICHA | CITOCO0 U CHOCOOHOCTh JICKIHH.
U aleTWIeHa, UX | pe3yibTaT K OtpabatsiBaTh
¢dmsnyeckne u JeWCTBHS 00pa3oBaHMIO, | YMEHUS
XUMHUUYECKHE IMo3HaBaTeJIbHBI | B TOM YHCJIE | COCTaBIATH
CBOMCTBA, e: camMo00pa3oBa | CTPYKTypHbIE
Ka4yeCTBEHHBIE BJIAJICIOT OOIIMM | HHIO, OCHOBBI | (OPMYJIBI
peakmuu Ha IpHEMOM HKOJIOTHYECKO | OPTaHUYECKUX
HeTpe/ieTIbHbIC pemeHus 3aga4d ro BEIIIECTB,
YTIEBOIOPOMBI. KoMMyHHUKATHB | MBIIIICHUS. 3aIUCHIBATH JLTonyuenne
YMeTh COCTaBIISATH | HbIE: ypaBHEHUS
CTPYKTYpHBIE KOHTPOJIMPYIOT peaKiuii, THIeHa.
(bopmyIbI JIeWCTBHS XapaKTepU3YIOLI Kauectsennbie
. peakuuu Ha /3 § 53,
TOMOJIOTOB napTHepa X CBOWCTBa
JITUJIEHA U HETpEeEIbHBIX OTHUICH. ymp. 3. §
aleTUIeHa, YTIIEBOIOPOIOB. O6p a3uf,1 >4, ymp.
3alMChIBAaTh N3Bnexats VIBACITIHIT M3 2
MOJIMATHIICHA,
YpaBHEHHE HHPOPMALIHIO
peaxmn U3 pasIuHbIX MOTHIPOTIIICHA
MTOJTMMEPH3AIIHH. HCTOYHHKOB.
3HaTh PEaKIUIo Hcnons3oBars
MOJIMMEpH3aLny, CIIPaBOYHYIO
YMETh COCTaBJISITH JauTEeparypy, B
ypaBHEHHS TOM 4YHCJIE M Ha
peakuuii JJIEKTPOHHBIX
MOJIMMEPH3aLnH. HOCHTEIISIX.
Nwmets
MIPEACTABICHUE O
MOJIMATUIICHE,

TIOJIATIPOITUIICHE U




TIOJITMBUHUIIXJIOPU T
C.

64 Kucnoponconep | 3nath PeryasTtuBnubie: | ®opmuposars | CocTaBisiTh
JKarue oTIpesieIeHne pa3nngaoT OTBETCTBEHHO | KOHCIIEKT
COEIUHEHHS. CIIMPTOB, OOIIYTO croco0 u € OTHOIIEHHE | JIEKIHH.
CriapTs bopmyy pe3ynbTaT K YICHHIO, 3§ 55
(MmetaHOM, OJTHOATOMHBIX nefcTBus TOTOBHOCTH M .3
3TaHoJI, CIIUPTOB, IMo3HaBaTeNBHBI | CIOCOOHOCTH ﬁig;ni
TITHLEPHH), ¢dusmnonoruyeckoe | e: K
JelicTBUE BJIAJCIOT OOIIUM caMOpa3BUTH 3aaTH
ME€TaHoJla U IIPUEMOM 10. J. PactBopeHue npéﬁgcn
JTaHOJA. pelieHus 3agau STHJIOBOTO .
XapakrepuzoBaTb | KoMMyHHKaTHUB cnmpra B BOZS. | o o
CBOICTBA HblE: PactBopenue
«XuMusl.
OJTHOATOMHBIX U ZI0TOBAPHBAIOTCS TIINIEpUHa B anaumiK
MHOTOATOMHBIX 0 COBMECTHOH BOJIC.
CIIHPTOB. YMETh | JAEATEIFHOCTH, ¢
COCTaBIIATH MPUXOMST K (oMot
ypaBHEHUS o0meMy HgOM;'
peakuui, pELIEHUIO KIIACCEDY.
XapaKTepU3yIOIUX
CBOMCTBA
OJIHOATOMHBIX
CIIHPTOB
65 Kap6oHnoBsie 3HaTh POPMYJIBI PeryastuBnubie: | ®opmuponars | CocTaBisiTh
KHCJOTHI MypaBbHHOM U pa3uJaoT IIEIIOCTHOE KOHCTICKT
(ykcycHas YKCYCHOM KHCJIOT. | CHOCO0 | MHPOBO33PEHH | ypOKa.
KHCJIOTA, YMeTb COCTaBIATH | pe3yNbTatT e, Hcnonp3oBath
aMUHOYKCYCHasT | ypaBHECHHUS nefcTBUs COOTBETCTBYIO | paHee L. Tonyucnne
KHCNOTa, XUMITIECKHX IMo3naBaTeabHsbl | LIEE MOJTy4YEHHBIE L cBoOMcTEA
CTCapHHOBAs U PpeaxImid, e: COBPEMCHHOM | 3HaHMS IIPH 9
OJICHOBAs XapaKTepU3yIOIUX | BIAACIOT OOMHUM | Y YPOBHIO U3y4YCHUU yKeycHon
KHCJIOTBI). oOuime cBoiicTBa | IpHEMOM pa3BUTHS HOBOTO II;HCHOTH' /3§ 56,
CrnoxxHble KHUCJIOT, Ha peleHus 3aaa4 HayKH. Marepuaia C??eHOBaHHe ymp. 5,
3¢hUpHL. pumepe KommyHukaTun )CIZ?HCT'B TECTOBBIE
buonornueckn MYpaBbUHOU U HbIE: POB: 3aJ]aHus
o PpacTBOPUMOCTH
BaKHBIC YKCYCHOH KHCIIOT. | KOHTPOIMPYIOT B BOTE I
BEIIIECTBA. YmeTh JefcTBUs
Kuper. 3aIUCHIBATh mapTHepa Opramireciix
PACTBOPHTEIISX.
peaxIuro
ATepUPHUKAIIHH.
3Hatb
OHOJIOTHYECKYIO
pOJIb KHPOB..
66 YriaeBosl. 3HaTh PeryasiruBHbIe: CocraBinsth
benxu. Xumust 1 | MOJIEKYJISIpHBIE pas3In4yaroT DopMUPOBATH | KOHCIEKT
3710POBbE. (hopmyItbr crocob u MMO3HABATENIbH | U3y4aeMOTO
Buramuns!. TJIFOKO3BI U pe3ynbTat yiO U nmaparpada.
JlexapcTBeHHBIE | caxapo3bl, JIeHUCTBUS nHpopmannon | ['oToBUTH
BEILIECTBA. Ka4eCTBEHHYIO Ilo3naBaTenbHbl | HYIO JJIEKTPOHHBIE J/3§ 57.
peaxkiuio Ha e: KyIbTypYy, B Mpe3eHTaluu Ioxroro
[IIIOKO3Y, BJIAJICIOT OOIIMM | TOM 4HucIie 0 TEME YpOKa. BUTH
OMOJIOTNIECKYIO IpUEMOM pa3BuUTHE 3EKTPOH
pOJb TIIIOKO3Bl M | pELIeHus 3aaa4 HaBBIKOB H. HBIE
caxapossl, KoMMyHHUKATHB | CAMOCTOSITEIH KavectBennas | mpesenra
MOJICKYJISIPHBIC Hbl€: HOW paboTHI ¢ peaxknus Ha Au 10
(dopmyIbt JIOTOBAPHUBAIOTCSA | y4eOHBIMU TJIIOKO3Y U IIpUMEHE
KpaxMmana H 0 COBMECTHOH mocoousmu, Kpaxmail. HUIO
LEJIITEOJIO3HI, JIESITETIBHOCTH, KHHTaMH, paccMoTp
CXOJCTBO U MPUXOIAT K JIOCTYTTHBIMU €HHBIX
pasnauuue 3TUX o0emy HHCTPYMEHTaM yIJIE€BOAO
yIJIE€BOAOB, PEIIEHHIO uu B.
KaueCTBEHHYIO TEXHUYECKUMU
peaxkiuio Ha cpeacTBaMu
Kpaxmal. nHpopmManmuoH
HBIX

TEXHOJIOTHH.




67 Hrorosas YMmers PeryastuBnubie: | @opmupoBars | CamocTosTeTHH /3§ 58,
KOHTPOJIbHAS HCTIONB30BaTh OCYILIECTBIISIOT OTBETCTBEHHO | O BBINIOJHATH yop. 1—
pabota 3a Kypc MIPHOOpETEHHBIC WTOTOBBIN U € OTHOIIEHWE | 3aJaHus 5
XUMHUH OCHOBHOHM | 3HAHUS MIOIIarOBbIN K YUEHHUIO, onpenenéHHon Tloaroro
TITKOJIBI. KOHTPOJIb I10 TOTOBHOCTb M | CJIIO)KHOCTH IIO BUTh

pe3ynbTaTy CHOoCcOOHOCTh TIPOHICHHOMY 3JIEKTPOH
IMo3HaBaTebHBI | K Marepuaiy. HBIC
€: CTpOST B caMopa3BUTH npe3eHTa
MUCBMEHHOMN 0 " U TI0
hopme. camoo00pa3oBa TeMe
JIeSITeIIbHOCTH, HHIO. «buonor
MPUXOIST K waecKas
obmemy poib
PEIICHHIO OEITKOBY.

68 O6o00maromuii 3naTh cTpoeHne 1 | PeryastuBubie: | @opmuposars | Pabota B mapax
YPOK IO TeMe CBO¥CTBa BHOCAT OTBETCTBEHHO | W IpyIIax
«Baxneiimnne OpraHNYECKHUX HEOOXOAUMBIE € OTHOIIIEHHE
OpTraHUYeCKHe COCTUHEHUH. KOPPEKTHBHI B K YICHHIO,

COCANHCHUA». YMmeTh OIIpEACIATh ﬂeﬁCTBHe II0CJIC TOTOBHOCTh H

MIPUHAJJIEKHOCTD K | €ro 3aBepIleHHs] | COCOOHOCTh
OIpeIeIEHHOMY Ha OCHOBE €ro K
KJIaccy 1o yueTa CIeJIaHHBIX | CaMOpa3BHUTH
dbopmyie OIITHOOK. 10. /3
BEILIECTBA, IMo3naBartesibHbIE HOATOTOB
3aIMCHIBATh : HTBCS K
OCHOBHBIE CTpOSIT peueBoe KOHTP
YpaBHCHHSA BBICKa3bIBAHHE B pabote
XAMHAYIECKHX YCTHOH 1
peakuui MIUCbMEHHOU

thopme

KomMyHuKkaTHBH

ple:

KOPPEKTHPYIOT

JIeUCTBUS

HapTHepa




KPUTEPUU OLEHKH OBPA3OBATEJIBHBIX PE3YJIbTATOB
OBYYAIOIIUXCH 11O XUMHMH.

Pe3ynbrarel 00ydeHHs XUMHUU JOJDKHBI COOTBETCTBOBAaTH OOIIMM 3aJadaM MpeAMeTa U TPeOOBAaHUSM K €ro
YCBOEHHIO.

Pe3ynbrarel oOyueHUs OLICHMBAIOTCS MO MNATHOAILHOW cucteme. [Ipu oOlleHKE YYHUTHIBAIOTCA CIEIYIOIINE
KauyeCTBEHHBIC TTOKA3aTEIM OTBETOB:

- r1yOrHa (COOTBETCTBUE M3YYCHHBIM TEOPETHUCCKUM 000OIICHHM);

- OCO3HAHHOCTh (COOTBETCTBHE TPEOYEeMBIM B TpOrpaMMe YMEHUSM NPHUMEHSATH MOTYyYeHHYI0 MH(OpMaIHo);

- IOJIHOTA (COOTBETCTBUE 00BbEMY MPOTrpaMMBbl U HHGOpMAIIUU yIeOHUKA).

[Ipu olieHKE YUUTBHIBAIOTCS YUCIIO U XapaKTep OLIMOOK (CYIIECTBEHHbIE WM HecyllecTBeHHbIE). CyllecTBEHHbIE
OIIMOKM CBSI3aHBI C HEAOCTATOYHOW TJIyOMHOH M OCO3HAaHHOCTBIO OTBeTa (HampUMep, YYCHHK HEMpPaBUILHO
yKazaJl ~OCHOBHBIC TPU3HAKK  TOHSTHH, SIBJICHWW, XapaKTepHBbIC CBOWCTBA  BEIIECTB,  HENPABHILHO
chopMynupoBal 3aKOH, MPAaBUIO M T.I. HIM YYEHHK HE CMOT NPUMEHUTh TEOPETUYECKUE 3HAHUSA IS
OOBSICHEHUSI W  TpeACKa3aHWs  sBICHWM, YCTAHOBJICHHS MPUYMHHO-CICIACTBCHHBIX CBS3CH, CpPaBHEHUS H
KiaccupuKaluu sBIeHU U T. 1.). HecymecTBeHHble OMIMOKK OIpenessioTCs HEMOJHOTOM oTBeTa (Hampumep,
yIylnieHHue W3 BHJA KAaKOTrO-TMOO HexapaKTepHoro ¢akra IMpH OIKMCAHWHU BEllecTBa, mporecca). K HUM MOXHO
OTHECTH OTOBOPKH, OTHCKH, JONYIICHHbIC IO HEBHUMATEIBLHOCTU (HAIpUMeEp, Ha JIBa U 0oJiee ypaBHEHUS PEaKkiuil B
MTOJIHOM HOHHOM BHJIE JIONYIIIEHA OJHA OIIMOKA B 0003HAYCHUH 3apsi/ia HOHA).

PesynbTarel 00ydueHHs] TPOBEPSIIOTCS B IPOIECCE YCTHBIX M MUCHBMEHHBIX OTBETOB YYAIIUXCS, a TaKKe
MIPY BBITIOJIHEHUU MMM XUMHUYECKOTO YKCIIEPHUMEHTA.
Ouenka TeopeTH4eCKMX 3HAHUM
Ommemxka «5»:
OTBET MOJHBIA U MPAaBUIBHBIN HA OCHOBAHWU M3yYEHHBIX TEOPUI; MaTepHall U3JI0KEH B OMPEEICHHON JTOTHYeCKON
MOCIIEI0BATEIIHLHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSTEIHHBIN.
Ommemka «4»:
OTBET TIOJIHBI W TPABWIBHBIA HAa OCHOBAaHWU W3YyYEHHBIX TECOPHM, MaTepwal H3JIOKEH B  ONPEICICHHON
JIOTUYECKOW TIOCTIEI0BATENbHOCTH, MPH ITOM JOMYIIEHBI
JIBE-TPU HECYIICCTBCHHBIE OITMOKH, UCIIPABJICHHBIC 1O TPEOOBAHUIO YUUTEISI.
Ommemka «3»:
OTBET TIOJHBIA, HO TP 3TOM JOMYIICHA CYMIECTBEHHAs OMIMOKA WJIM OTBET HETOJHBINA, HECBSI3HBIM.
Ommemxa «2»:
MIPH OTBETE OOHAPYKEHO HEMOHMMAHWE yYaIIMMCSI OCHOBHOTO COJACpKaHHS YIeOHOTO MaTepuayia Wid JIOMyIICHBI
CYUIECTBEHHBIE OIIMOKH, KOTOpBhIE YyYalIMiCS HE MOXET WCIPaBUTh IMPU HABOISAIIMX BOMPOCAX YUUTEIS.
Ommemxka «I»: OTCYTCTBUE OTBETA.
OueHka YKCIEPUMEHTAIBHBIX YMEHUIt
OreHKa CTaBUTCSI HA OCHOBAaHWY HAOJIOICHUS 3 YJIAIIUMCS U TMICBbMEHHOTO OTYETa 3a padoTy.
Ommemxa «5»:
paboTa BBIMOJTHEHA IIOJHOCTHIO W TPABWIBHO, CJICIaHBI IMPABWIBHBIC HAOMIOJACHHUS W BBIBOIBI, JKCIICPUMEHT
MPOBEJEH MO TJIaHy C y4YeTOM TEXHUKH Oe30MacHOCTH M TMpaBuUil PabOTHl C BEMIECTBAMU M 0OOPYIOBAHHEM;
MPOSIBIICHBI  OPTaHHU3AIMOHHO-TPYJAOBBIE YMEHHUS (MOJICPKUBAIOTCS YHUCTOTa pabdodyero Mecra W MOPSI0K Ha
CTOJIe, 5KOHOMHO UCTIOTB3YIOTCSI PEAKTHUBHI).
Ommemxa «4»:

paboTa BBHINIOTHEHA NPABWIBHO, CAETaHbl MPABUJIbHBIC HAOMIOACHUS M BBIBOJBI, HO TPU STOM SKCICPUMEHT
MPOBEACH HE TIOJHOCTBIO WJIM  JOMYIIEHBI HECYIIECTBEHHBbIE OIMMOKM B paboTe ¢ BEIIeCTBAMH M
o0opynoBaHUEM.
Ommemka «3».




paboTa BBITIONIHEHA MPABWIHPHO HE MEHEE YeM HAIMOJOBHHY WJIM JOMYyIIEHA CYIIECTBEHHAas OMMOKa B  XOJe
IKCIIEPUMEHTa, B OOBSICHCHHH, B OGMOpMIICHHH DPAOOThI, B COOJIOJCHHH NPABWJI TEXHHUKHU OC30MMACHOCTH TMpH
pabote ¢ BemecTBaMH M 00OpPYIOBaHHWEM, KOTOpas HCIPABISAETCS MO TPEOOBAHHUIO YUUTEIS.
Ommemxa «2»:
nonyuieHsl 1Be (M Oosiee) CyIIeCTBEHHBIE OMIMOKM B XOJ€ S3KCIEPUMEHTa, B OOBACHEHHH, B O()OPMIICHUU
paboTel, B COOJIIOIEGHUU TPaBWJI TEXHUKH O€30MacHOCTH Mpu padoTe ¢ BellecTBaMU U 00OpYyIOBaHHUEM,
KOTOPBIE yYalIuicsi He MOXET MCIIPABUTh JIaXke 0 TpeOoBaHuIo yuutens. Ommemra «1». paboTa HE BBINOIHEHA, Y
y4alerocsi OTCyTCTBYIOT AKCIIEPUMEHTaIbHbIE YMEHUS.
OneHka yMeHH# pemiaTh IKCIEPUMEHTABHBIE 32/1a4H
Ommemxa «5»:
IUTaH PEIICHUs] COCTABJICH NMPAaBUIBHO; MPABHIBHO OCYIIECTBICH NOJ00p XUMHUYECKUX PEAKTUBOB U 00OPYIOBAHHUS;
JTAaHO TIOJIHOE OOBSICHEHUE U CIICaHbI BBIBOBIL.
Ommemxa «4»:
IUIaH PEIleHUsl COCTaBJICH MPaBUJIbHO; MPABUIBLHO OCYIIECTBIIEH MOAOOP XMMHUECKUX PEaKTHBOB U 00OPYIOBaHMS,
IIPU ATOM JIONYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMMUOOK B O0BSICHEHUH U BBIBOAAX.
Ommemxa «3»:
IUTAaH pEIIeHUS COCTAaBJICH IMPAaBWJIBHO; TMPABWIBHO  OCYIIECTBIEH TOAOOp XHWMHYECKHX  PEaKTHBOB U
o0opynoBaHUs, HO JIOMYyIIEHA CYIIECTBEHHAs OIINOKA B OOBSICHEHUH U BBIBOJAX.
Ommemxka «2»:
nomnyiieHbl Be (M Oosee) CyIIEeCTBEHHbIE OIIMOKM B IUIaHE pELICHHUsS, B MOJ00OpPE XUMHUYECKUX PEaKTUBOB U
000pyI0BaHUs, B OOBSICHEHUN U BBIBOJIAX.
Ommemxa «1»:
3aJjaua He pelIeHa.
Ouenka yMeHUi peliaTh pacyeTHbIE 321241
OmmemKa «3»: B TOTHIECKOM PACCYKJIEHUH U PEHICHUU HET OMIMOOK, 33a]ja4a pelieHa parmoHalIbHBIM CIIOCOOO0M.
Ommemxa «4»: B JOTUYECKOM PACCYXKICHUM W PEIICHUU HET CYIIECTBEHHBIX OMIMOOK, HO 3aqada pelieHa
HEpalMOHAIBHBIM CIIOCOOOM MJIU JIONYILIEHO He 00iee BYX HECYIIECTBEHHBIX OIIHOOK.
Ommemxa «3»: B JOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEHA CYIIECTBEHHAs OIHUOKa B
MaTeMaTHYECKUX pacueTax.
Ommemxa «2». UMEIOTCSI CYIIECTBEHHBIE OIUOKH B JOTHYECKOM PACCYKIEHUHU U PEIICHUU.
Ommemxa «1». 3a1a4ya He pellieHa.
OneHnka NMCbMEHHBIX KOHTPOJIBHBIX PadoT
Ommemka «3»: OTBET TIOJTHBIN U IPAaBUIBHBIN, BO3SMOXHA HECYIIECTBEHHAS OIINOKA.
Ommemxa «4». OTBET HETIOIHBIN WK AOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OIITHOOK.
Ommemka «3»: paboTa BBIIIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JIOIMYIIEHA OJlHA CYIIECTBEHHAs OIIMOKa U JIBE-TPH
HECYIIIECTBEHHBIE.
Ommemka «2»: paboTa BBIITOJHEHA MEHEE YeM HATIOJIOBUHY HITH COAEPIKUT HECKOIBKO CYIIECTBEHHBIX OIIHNOOK.
Ommemxa «1»: paboTa He BBITIOTHEHA.

[Tpu olleHKE BBHIMIOJTHEHHUS TUCHMEHHON KOHTPOJIBHOU pabOThl HEOOXOMMO YIUTHIBATH TPEOOBAHUS €TUHOTO
opdorpapudeckoro pexxuma.

OTMeTka 3a HWTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTHPYET MPEIIIeCTBYIONNE OTMETKH 3a YETBEPTh,
MOJIYyroiue, TOI.

Ounenka TecToBBIX padoT.
TecTsl, COCTOAIIME U3 MATH BOIMPOCOB MOYKHO MCIIOJIB30BATh TOCIE U3YYSHHS KaXKIAOTO Marepuana (ypoka).
Tect u3 10—15 BonpocoB ucnonb3yeTcs i nepuoandeckoro KoHTpois. Tect u3z 20—30 BonpocoB HEOOXOIMMO
WCTIOJIB30BATH JIJISI HTOTOBOTO KOHTPOJISL.
[Tpu oLleHUBaHUM UCTIONB3YETCS CIIEAYIONIas IIKaa: 1Jisl TeCTa U3 MATH BOIIPOCOB
* HET OIINOOK — OLIEHKA «5»;
* 0J1Ha OIIMOKA - OLIEHKA «4»;
* IBE OIINOKU — OILIEHKA «3»;
* TPU OIIMOKH — OLIEHKA 2.
Jns Tecta u3 30 BOonpocoB:
* 25—30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;



* 19—24 npaBUNbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».

Ouenka pedepara.

Pedepar oreHmBaeTCs Mo ClIEAYIOMAM KPUTSPUSIM:

* coOmroieHue TpeOOBaHUM K ero 0pOpMIICHHIO;

* HEOOXOIMMOCTh U JJOCTATOYHOCTD IS PACKPBITHS TEMBI IIPUBEICHHON B TeKcTe pedepaTta nHGopmanmm,

* yMEHHE 00y4Jaromerocss CBO00HO U3JIaraTb OCHOBHBIC HJIEH, OTpaXEHHBIEC B pedepare;

* CHOCOOHOCTH OOY4YaIOIIErocs TMOHATh CYTh 33JlaBa€MbIX UICHAMH AaTTECTAIlMOHHONW KOMHCCHUHU BOIIPOCOB U
chopMyIupOBaTh TOUYHBIE OTBETHI HA HUX.



