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MOACHUTENBbHAA 3AMUCKA

Pabouas nporpamma no xmmum IX Knacc cocraBieHa Ha ocHoBe MpumepHOM NporpaMmmbl OCHOBHOroO obliero obpasoBaHMA MO XMMKWK, a Tak ke [lpo-
rpammbl Kypca xummm gns 8-9 Knaccos obuieobpasoBaTesibHbIX yupexaeHuid, astop H.H. Tapa (Mapa H.H. Mporpammsbl 06weobpa3oBaTenbHbIX yYperkaeHni. Xu-
mus.- M.: MpocseweHne, 2011. - 48c.)

Mporpamma paccuntaHa Ha 70 vacos B IX Knacce, M3 pacyeTa - 2 y4ebHbIX Yaca B HeZeto, U3 HUX: /1A NPOBEeAEHMA KOHTPObHbIX - 4 Yaca, NPAKTUYECKUX
paborT - 6 yacos, NabopaTopHbIX OnbITOB - 11.

B copepyaHuUM AaHHOrO Kypca npeacTas/ieHbl OCHOBOMOMAraloLme XMMUYECKME TEOPETUYECKNE 3HAHWA, BKAKOYalOLWIME U3YYEeHMEe COCTaBa U CTPOEeHUsA
BELLECTB, 3aBMCMMOCTM UX CBOWCTB OT CTPOEHWA, KOHCTPYMPOBaHME BELLECTB C 3aaHHbIMW CBOMCTBAMM, UCCNeA0BaHNE 3aKOHOMEPHOCTEN XMMUUYECKUX Mpe-
BpaLeHU 1 NyTel ynpasieHna MMM B LEeNAX NoAy4YeHUA BELLEeCTB, MaTepranos, SHepruum.

dakToNOrMYECKan YacTb MPOrpaMmmbl BKIOHYAET CBEAEHMUA O HEOPraHNYECKUX U OpraHNYecKuX BelLecTsax. YuebHblit maTepman otobpaH Takum 06pasom,
4YTO6bI MOMKHO 6bIN10 06BACHWUTL Ha COBPEMEHHOM M AOCTYNMHOM A/1A YYalUUXCA YPOBHE TeopeTMUecKMe NoaoXeHua, u3ydaemble CBOMCTBA BeLLECTB, XMMUYe-
CKMe NpoLecchl, NpoTeKaloWmne B OKpyKatoLem mupe.

TeopeTnyeckyto OCHOBY U3y4yeHUA HEOpFaHMLIECKOVI XUMUKN COCTaBNIAET aTOMHO-MOJIEKYNAPHOE y4yeHuUe, HepMOAMHeCKMVI 3akoH [. N. MeHpgeneesa ¢ KpaT-
Knumun ceeageHnAMmM o CTPOEHNUM aTOMOB, BUAaX XMMUYECKOW CBA3MN, 3aKOHOMEPHOCTAX XUMUNYECKUX peaKu,Mﬁ.

M3yyeHne opraHMYecKol XMMUN OCHOBAHO Ha y4yeHun A. M. byTiepoBa 0 XMMUYECKOM CTPOEHMM BeLecTB. YKasaHHble TeopeTuyeckne 0CHOBbI Kypca
NO3BOAAIOT yYaWMMCA 0BBbACHATL CBOMCTBA M3yYaeMblX BELLECTB, a TaKKe 6e30MacHoO MCNoAb30BaTb 3TW BELLECTBA U MaTepuasbl B BbiTy, CR/IbCKOM X035ACTBE U
Ha Npou3BOACTBE.

B M3y4yeHUn Kypca 3Ha4ynTesibHaAa pPosib OTBOAUTCA XMMUYECKOMY SKCNEPUMEHTY: NpOoBeAEHUNIO NPAKTUYECKUX U na60paToprlx p360T, HEeCNOXHbIX 3KCNe-
PUMEHTOB U ONUCAHUIO UX Pe3yNbTaToB, CO6J'II-OLI,€HVII-O HOPM M NpaBuia noBeaeHNA B XMMNUYECKUX naﬁopaTopMﬂx.

M3yyeHne XMMMUM Ha CTYyNEeHW OCHOBHOTO obLero 06pa3soBaHUA HaNPaBAEHO Ha AOCTUXKEHUE CNeAYIoWMUX ueneii u 3agav:
® 0CBOEHME BaXKHeMNLWMX 3HaHNI 06 OCHOBHbIX MOHATUAX WU 3aKOHAX XMMUU, XUMUYECKON CUMBOJIUNKE;

* 0OBNAJEHNE YMEHUAMM HABMOAATL XMMUYECKME ABNEHUA, MPOBOAUTE XMMUYECKUIA IKCNEPUMEHT, NPOU3BOAMUTL PacyeTbl HA OCHOBE XMMWYECKUX
dopMyn BELECTB U YPaBHEHUIN XUMNYECKUX peaKkLum;

® pa3suTne NO3HaBaTE/IbHbIX MHTEPECOB U NHTEN/IEKTYA/IbHbIX cnocobHocTen B npouecce npoegeHNAa XMMMNYeCKOro akcnepnmeHTa, CamoCTtoATe/IbHOTO Npwn-
O6pET€HMH 3HaHWI B COOTBETCTBUU C BO3HUKaOWMNMU KN3HEHHbIMN I'IOTpE6HOCTF|MM;

® BOCNUTaHMe OTHOWEHUNA K XMMUKN KaK K OAHOMY U3 d)yHLI,aMEHTa}'IbeIX KOMMNOHEHTOB €CTeCTBO3HAHUA U 3N1EMEHTY O6U.l,eLIGHOBeLIECKOl7I KYNbTypbl,



® NMPUMeEHEHNE NONYHYEHHDbIX 3HaHUIN U YMEHMVI Aana 6e30nacHOro MCNoab30BaHMA BewectB U MmaTepnanos B 6bITy, CeNbCKOM X03AMCTBE U Ha npouns-
BOACTBE, peweHNA NPaKTUYECKUX 3a4a4 B ﬂOBCE,CI,HEBHOﬁ KU3HU, npeaynpexaeHna FIBHEHVIﬁ, HaHOCAWMX Bpea 300P0BbIO HENNOBEKA U Opr)KaPOU.LeVI cpege.

Beaywumu 3agavamm npeanaraemoro Kypca ABAAKTCA:

e MaTepuranbHOe eAUHCTBO BELLECTB NPUPOAbl, UX TEHETUYECKan CBA3b;

e [IpMYNHHO-CNEeACTBEHHbIE CBA3M MeXAay COCTaBOM, CTPOEHMEM, CBOMCTBaMU U NPUMEHEHUEM BeLLLEeCTB;

e [lo3HaBaeMOCTb BELLECTB M 3aKOHOMEPHOCTEN NPOTEKAHMA XUMUYECKUX PeaKLuii;

e Ob6bAcHSAOLLAA U NPOrHO3UPYHIOLLAA POJIb TEOPETUYECKUX 3HAHUN A1 PaKTUYECKOro maTepmana XMMUM 3/1eMEHTOB;

e KOHKpeTHoe XMmuuyeckoe coeauHeHUe npeacrasafeT coboi 3BeHO B HEMPepbIBHOW Lenu npespalleHnit BeWecTs, OHO Y4acTBYeT B KPyrosopore
XMMUYECKNX 3N1EMEHTOB N B XMMNYECKOWN 3BOJIIOLLUN;

e  3aKOHbI NPUPOAbl O6BEKTUBHbI M NO3HABaeMbl, 3HaHWE 3aKOHOB AAeT BO3MOMKHOCTb YNPaBAATb XMMUYECKUMU NPEBPaLLEHNAMM BELLECTB, HaXxo-
AWTb 3KONOrMYeckn besonacHble cnocobbl MPOU3BOACTBA M OXPaHbl OKPYrKatoWel cpeabl O 3arpA3HEHUN.

e Hayka M npaKTMKa B3aMMOCBSA3aHbl: Tpeb0BaHMA NPAKTUKN — ABUKYLLAA CUAA HAYKK, YCNEXM NPAKTUKK 06ycnoBAEHDbI LOCTUNKEHUAMM HAYKU;

e Pa3BuTME XMMUYECKOW HayKMU N XMMU3aLMN HAPOAHOrO XO3AMCTBA CAYXKaT MHTEepecam YeoBeKa, UMetoT rYMaHUCTUYECKUIA XapaKTep 1 NPpuU3BaHbl
CnocobCcTBOBaTH pelleHNnio robanbHbIX NPobaem COBPeMeHHOCTH.

Pabouan nporpamma OpueHTMpPOBaHa Ha UCMO/Ib30BaHME yYebHUKa:

Pyasutuc I'.E, Penvaman ®.I. Xnumua: HeopraHuueckaa xumus: yuebHuK ana 9 kn. obueobpasosaTtenbHbix yupexaeruii/ I.E Pyasutuc, . denbgmaH.- 6-e usa,,
ucnp. - M.: NMpoceeweHune, 2019. — 207 c.

a TaKXXe MeToAUuYecKUX nocobmii gna yuurens:
1) Mapa H.H. Mporpammbl 06weobpasoBaTenbHbIX yupexaeHui. Xumus. — M.: MNpoceeuteHme, 2011. — 191 c.
2) Fapa H.H. Xumusa: ypoku B 9 Ka.: nocobue ans yumtensa. — M.: MpoceelteHune, 2009. — 95 c.
[ononHutenbHasa AuTepatypa ANA yuutensa:
Pageukunit A.M. IngakTnyeckmii matepman no xummm ana 8-9 knaccos: nocobue ans yuntens. — M.: NMpocseueHne, 2011. — 127 c.

Ha ocHoBaHuMM Toro, 4TO paboyas nporpamma bbiia cocTaBaeHa Ha ocHoBe MpMMepPHON NPOrpammMbl OCHOBHOTO 06LWwero 06pasoBaHMA NO XMMUN U aBTOP-
CKOW, BbIIN BHECEHbI Cneaytolme U3MEHEHUSA: € yesnblo COXPaHeHUs eOUHO20 06pa3o8amesibHO20 MPOCMPAHCMEBA CHAYaAa U3yvyaromcsa Memansnol, a 3amem
Hememannel.

06Lwey4yebHble yMeHUs, HaBblKM U cCNOCObbl AeATe/IbHOCTU:

MpumepHasa nporpamma npegycmatpmusaeT GOpMUPOBAHME Y yUYaLLMXCA 0bLeyYebHbIX YMEHUN U HaBbIKOB, YHMBEPCA/IbHbIX CNOCOBOB AEeATE/IbHOCTU U
KJtOYEBbIX KOMMeTeHUMIA. B 3Tom HanpasieHUn npuopuTeTamm ansa yuebHoro npeamerta « HeopraHMyeckasa XMmmua» Ha CTyneHun oCHOBHOro obpa3oBaHua Ha 6a3o-



BOM YpPOBHE ABNAAKOTCA: CPaBHEHUE O6'bEKTOB, dHaNn3, OLUEHKa, KﬂaCCMd)VIKaLI,VIH NONYYEHHbIX 3HaHMﬁ, NOUCK MHd)OpMaLI,MVI B Pa3/iIMdHbIX UCTOYHUKAX, yMeHMVI
Ha6l'|f0,£l,aTb M onNuncbiBaTb NOJIy4EHHbIE PE3Y/IbTATbl, MPOBOAUTb 3IIEMEHTaprIl71 XUMUYECKUNIA SKCNEPUMEHT.

Mporpamma NocTpoeHa C y4eTOM MeKNpeaMeTHbIX CBA3el C Kypcom ¢)VI3VIKM, rae n3y4yatoTca OCHOBHble cBeaAeHNA O CTPOEHUN aTOMOB, U 6buonorumn rae
AaeTCA 3HAKOMCTBO C XUMUYECKOM opraHmsaumeﬁ KNIETKN U npoueccamm obmeHa BellecTB.

Hannune KomnbloTepa B Knacce, AOCTyNa B KabnHeTe MHPOPMATUKM K pecypcam NHTepPHET, HainumMe KOMMNIEKTa KOMNaKT-4MCKOB MO NpeaMeTy NO3BOAAET
€034aBaTb My/bTUMEANNHOE COMPOBOMXKAEHME YPOKOB XMMUKN, NPOBOAUTL YHALMMMUCA CAMOCTOATENbHBIA NOUCK XMMUYECKON MHPOPMALLMK, UCNOIb30BATL KOM-
NblOTEPHbIE TEXHONOTUM ANA 06PaboTKKN N Nepesayun XMMmnyeckoin MHGopmauuu, eé NnpeacTaBaeHNa B PasanyHbix Gopmax.

Tpe6oBaHMA K YPOBHIO NOArOTOBKU BbiMYCKHUKOB
B pesynbTaTte M3yyeHna XMMUU YY4EHUK LOKEH

3HaTb/NOHMMaTb:

® XMMUNYECKYIO CMMBOJZIUKY: 3HAKN XUMUYECKNUX 3/1€ MEHTOB, (I)OpMy}'IbI XUMUYECKNX BELWECTB N YPaBHEHUA XUMNYECKNX peaKu,Mﬁ;

e Ba)XHeWlWNe XMMUUYECKUEe NOHATUA: XUMUYECKUN 3/1EMEHT, aTOM, MO1IeKY/1a, OTHOCUTE/IbHblE aTOMHAA U MONIEKY/IAPHAA MacCCbl, MOH, XMMUNYeCKaA
CBA3b, BELWECTBO, Kl'laCCMd)MKaU,MFI BewecTB, MOJZ1b, MOZIAPHAA Mmacca, MOJ'IﬂprIl\;I 06'bEM, XMMmnyeckana peakuua, I-(I'IaCCMd)MKaLI,MFI peaKu,m‘/'l, INNEKTPONUT
N HESINEKTPONUT, INEKTPONTNTUYECKAA ANCCOLUMaALLNA, OKUCANTENDb N BOCCTAaHOBUTE/NTb, OKUCNIEHNE N BOCCTAaHOB/IEHNE; annoTponunAa; rmaposin3, CKOpoCTtb XMMU-
YeCKux peaKu,Mﬁ, XMMmnyeckoe paBHoBeCKe, KaTain3aTopbl, a,CI,COpﬁLI,VIﬂ,' OpraHn4yecCKkaa U HeopraHM4yeCKaa XMmua; yranesogopoabl, CnnpTobl, Kap6OHOBbIe KUCANOTb,
Xupsbl, yrnesonpbl, 6eI'IKVI, noanmepbl, aMUHOKUCOTbI.

® OCHOBHblIe 3aKOHbl XUMMUU: COXPAHEHNA MACChbl BeLLECTB, NOCTOAHCTBA COCTABA, NEPUOAMYECKUI 3aKOH; OCHOBHbIE NONOXKEHUA TEOPUU CTPOEHUA
opraHnyeckux coegnHeHmn A.M.bytneposa.

® OCHOBHbIE TEOPUU XUMUN: XMMUYECKOM cBA3N, 3I'IEKTpO}'WITW-IeCKOﬁ anccoumatmmn, CTpoeHnA opraHNYeCKnx COG,EI,I/IHEHVII‘/‘I.

e BaXHeiiwwune Beuw,ectea U matTepuanbl: OCHOBHble MeTaNNbl U CNNaBbl, CepPHaA, CONIAHAA, a30THAaA U YKCYCHaA KNCNOTbI, Weno4n, aMmmunak, MmHepaib-
Hble yp,o6peva, METaH. DTU/EH, aLLeTU/IEH, 6EH3OI'I, 3TaHOA, XXUpbl, Mbl/1a, TNMHOKO3a, Caxapo3a, Kpaxman, K1eT4yaTKka, 6en|<14, NUCKYCCTBEHHbIE U CUHTETUYECKUE BO-
JNIOKHA, Kay4yKH, naactmaccol.

YMETb:

® Ha3bliBaTb XMMUNYECKNE 31eMEHTbI, COegUHEHNA U3YYEeHHbIX KN1aCCoB; coeaunHeHNA HeMeTal1IoB U MeTal/10B, OpraHnyeckmne coegunHeHuA, nNsyyeH-
Hble BeulecTtsa no TpMBI/Ia}'IbHOﬁ nnn ME)'K,D,YHapOAHOﬁ HOMEHKNATYpE;



® onpeAaenAatb Ba/IEHTHOCTb U CTeNeHb OKUCNEHNA XUMUNYECKUX SN1EeMEHTOB, TUN XMMMUYECKOWN CBA3K B coegnHeHunAx, 3apAaa MoHa, XapakKTep cpeabl B BOA-
HbIX PAaCTBOPAX HEOPraHUYECKUNX COE,D,MHGHMVI, OKUC/INUTENb N BOCCTAHOBUTE/Tb, NPUHAONEKHOCTb BEWECTB K Pa3/INYHbIM K/1aCCaM OPraHNYeCKnX COGAMHEHMI\/‘I,'

® XapaKTepus3oBaTb 3/1eMEeHTbl MaJibiXx MepPUoaoB No UX MONOKEHUIO B nepuogmyeckoin cucteme 1. U. MeHaeneesa; obLimMe xmmMmnyeckme cBOMCTBa meTall-
/0B, HEMETa/IN0B, OCHOBHbIX K/J1aCCOB HEOPraHUYECKUX U OPraHNYECKUX COeANHEHUIA; CTPOEHME N XUMUYECKNE CBOMCTBA M3YYeHHbIX OpraHUYeCcKUX coeanNHEeHUA;

® 06BACHATb 3aBUCMMOCTb CBOMCTB BELLLECTB OT UX COCTaBa M CTPOEHUA, MPUPOLY XMMMUYECKOW CBA3M (MOHHOW, KOBA/SIEHTHOW, MeTaNIMYecKoit), 3aBUCK-
MOCTb CKOPOCTU XMMUYECKOM PeaKLLUN N MNONOKEHUA XMMUYECKOFO PaBHOBECUA OT PasiNYHbIX paKTopoB;

® BbIMOJIHATb XMMMUYECKUN IKCNEPUMEHT NO pacno3HaBaHUIO BaXKHENLW KX HEOpPraHN4YeCKnxX n opraHN4YeCKnx BeLwecTs,

* NPOBOAMTb CAMOCTOATE/IbHBIN MOUCK XMMMUYECKOW MHPOPMALMM C UCMOb30BAaHNEM PA3NUYHbIX UCTOYHUKOB (Hay4yHO-MONYAAPHbIX U34aHWUIA, KOMMNbHO-
TepHbIx 633 AaHHbIX, UHTEpHEeT-pecypcoB);

® UCNONIb30BaTb KOMMbIOTEPHbIE TEXHONOTUN ANA 06PabOTKM U Nepesayun XMMmmn4eckon MHGopmaLmm 1 ee NPeacTaBAEHUA B Pa3NYHbIX Gopmax;
MCNoNb30BaTb NPMo6bpeTeHHble 3HAHUA U YMEHUA B NPAKTUUECKOWN AeATE/IbHOCTU U NOBCEAHEBHOM KU3HU C LLe/bIO:

® 0OBACHEHUA XMMNYECKUX ABNEHUI, NPOUCXOAALLMX B NpUpoae, bbiTy U Ha NPOU3BOACTBE;

* onpeaenieHnA BO3MOXKHOCTU NPOTEKAHMUA XMMUYECKUX NPEBPALLEHMI B PA3/IMYHbIX YCOBUAX U OLEHKN UX MOCNEACTBUN;

® 3KO/I0TMYECKM TPaMOTHOIO NOBEAEHUA B OKPYIKaIoLLEN cpeae;

® OLLEHKM BANAHMA XMMMUYECKOTO 3arpssHEHUA OKpYKatoLwen cpesbl HA OPraHNU3M YeNoBEKa U APYrMe KMUBble OPraHU3MbI;

* 6@30NacHOro 0bpaLLeHNA C FOPHOYNUMU U TOKCUYHBIMU BELLECTBAMM, TabOpaToOpHbIM 060pyAOBaHMEM;

® MPUrOTOBNIEHMA PACTBOPOB 3a43aHHOM KOHLLEHTPALMK B BbITY M HA NPOU3BOACTBE;

® KPUTMYECKOW OLLEHKM AOCTOBEPHOCTU XMMUYECKON MHPOPMALMKM, MOCTYNAOLLEN N3 Pa3HbIX MCTOYHMKOB

KOoHTpo/1b ypoBHA 06y4eHHOCTH:

1. TeKyLwmit KOHTPO/Ib «INEKTPOAUTUHECKOIN ANCCoLMaLNnN Y.
2. TeKywmit KOHTPONb «Ob6LiMe CBOMCTBa METaN/I0BY.

3. TeKywmit KOHTpoAb «[MoArpynnbl KUCAOPOAA, a30Ta, yriepoaan.



4. TeKywMmi KOHTPONb «OpraHnMYecKas XMMus ».

Kpome Bbille nepevyncneHHbIX OCHOBHbIX (I)OpM KOHTpOANA 6y,CI,YT OCyLLEeCTBNATbCA HebosblKe TeKyuwme CamMoCToATE/IbHbIE U TECTOBbIE paGOTbI B paMKax

Kaxkgoi Tembl B BUAe GparMeHToB ypoKa.

YyebHo-memamuyecKuii naaH

Ne n/n Ha3BaHue Kon-Bo B Tom umncne:
yacos
MpakTuyeckana | JlabopatopHas KOHTponbHaA
paboTa paboTa paboTa
MoBTOpPEHNE OCHOBHbIX BOMPOCOB 3
Kypca xummnm 8 Knacca
HeopraHunuecKkasa xumusa (50 yacos)
1 DNEeKTPOANTUYECKAA gmccouma- 10 1 2 1
umA
2 Kncnopog n cepa 9 1 1
3 A3oT u pocodop 10 2 2
4 Yrnepos 1 KpemHui 8 1 2 1
5 Obuwue cBOMCTBA MEeTaNN0B 13 1 3 1
OpraHuueckasa xumumsa (15 yacos)
6 OpraHu4yeckme coeanMHEHNA 15 1 1
PesepBHOe Bpems 0
Utoro: 68 6 11 4

Coaep:xanue padoueil nporpaMmbl




Iloemopenue ocnosnvix éonpocoe Kypca 8 knacca (3 uaca)
Meprogmyecknin 3aKoH 1 MNepuoamyeckasn cMCTEMA XMMUYECKMX anemeHToB [. . MeHaeneeBa B CBeTe TEOPMU CTPOEHMA aTOMA.

Xumunyeckas ceasb. CTpoeHue sBelwectsa. TUNbl KPUCTANSTUYECKUX pPeLUETOK.
XMMMYecKne CBOMCTBA OKCUAOB, KUCNOT, OCHOBAHMM, conei. PacuéTbl Mo XMMUYECKUM YPaBHEHUAM
Tema 1. Inekmponumuyeckasn duccoyuayus (10 yacos)

3I'IEKTpOI'IVITbI N HEINEKTPO/NTDI. 3J'IEKTpOI'IVITM‘-IeCKaFI anccoumauma. ivccoumauma KMCNor, u.|,en0t-|e171 n conei. CunbHble 1 cnabole INEKTPONNTDI. CreneHb
anccounaunmn. Peakumm MoOHHOro obmeHa u ycnoBuna nx NpoTeKkaHuA. OKMCANUTENbHO-BOCCTAHOBUTE/IbHbIE peakumun. 'mgponmns conen.

NabopaTtopHble onbiTbl:

e Peaknuu HOHHOrO 0OMEHA MEX1y paCTBOPaMU JIEKTPOJIUTOB
e JlelicTBHME MHAMKATOPOB HA PACTBOPHI COJIEH
IIpakTH4yeckue 3aHATHS:
e Pemenue skciepuMEHTAIBHBIX 33Ja4 110 TeMe «JIEKTPOJIINTUYECKAs TUCCOLMALINS»
KonmponbHaa paboma N1 o meme «3aekmpoaumuyeckas Ouccoyuayus»

Tema 2. Kucnopoo u cepa (9 uacos)
MonoxeHune Kucnopoga u cepbl MNCX3, ctpoeHne nx atomos. O30H — anfoTPoONHaA moanduKauma Kucaopoaa. Cepa. Annotponusa. CBOMCTBa M NPUMEHe-
Hue. CepoBogopos, cynbduabl. CepHUCTbIN ra3. CepHuUctasa Kucaota n ee conn. Okeng cepol (VI). CepHan Kncnota u ee conn. OKUCAUTENbHbIE CBOMCTBA CEPHOM
KMUCNOTbI. [OHATUE O CKOPOCTU XMMMYECKOW peakummn. KatanmsaTopbl. Xummnyeckoe paBHOBecCHeE.

NabopaTopHble onbITbi:

e PacrniozHaBaHHE MOHOB B paCTBOPE.
IIpakTHYecKkHe 3aHATHSA:
e Pemenue sxcnepuMeHTaNbHBIX 331a4 110 TeMe «Kucnopon u cepa»

Tema 3. A3om u ¢pocpop (10 yacoes)



MonoxkeHne aszota u pocdopa B MNCX3, cTpoeHMe ux aToMoB. AMMUAK: PUNYECKME U XMMUYECKME CBOWCTBA, NOYyYeHNEe U npumeHeHne. CoNM aMMOHMA.
A30THasA Kucnota. CTpoeHne mMonekyabl 1 noaydyeHne. OKUCAUTENbHbIE CBOMCTBA a30THOM KMCAOTbl. Conn a3oTHOM KucnoTbl. Pochop. AnnoTponus U CBOMCTBA.
Okcup docdopa (V). OptodpocdopHan Kucnota u ee conn. MuHepanbHble yaobpeHus.

NabopartopHble onbITbl:

e BsaumoneiicTBue coseit aMMOHUS CO 1IeIouaMu (pacro3HaBaHUE COJIe aMMOHUS).
e (O3HakoMIIEHHE C a30THBIMU U (HOCHOPHBIMU YIOOPEHUSIMU.
I[IpakTHYeckne 3aHATHSA:
e [lonyyeHVe ammuaKa U U3yyeHue ero CBOMCTB.
e OnpepaeneHne MMHEPaNbHbIX YA06pEHUIA.

Tema 4. Yanepod u kpemHuii (8 yacoes)

MonoxeHue yrnepoga v Kpemuua B MCX3, cTpoeHMe ux aTomoB. ANNOTPONHble moguduKaunm yraepoga. XuMmnyeckme CBOMCTBa yrnepoga. Agcopbums.
YrapHblIii ra3: cBOMCTBa U GU3MONOTMYECKOe AeNCTBUE HA OPraHM3M. YIIeKUCAbIN ras. YrosibHaa KUcioTa 1 ee coin. KpemHuii u ero coeguHeHma. Ctekno. LlemeHr.

NabopaTopHble onbITbI:

e (O3HaKOMJIEHHE CO CBOMCTBAMHM U B3aMMOIIPEBPALICHUSIMHI KapOOHATOB U T'HAPOKapOOHATOB.
e (O3HaKOMIIEHHE C BHJIaMH cTeka (pabota ¢ komiekiuen «CTeKII0 U U3eus U3 CTEKIIay
I[pakTHyeckne 3aHATHSA:
e [lonyyeHwue okeuaa yrnepoaa (IV) u usyyerue ero ceoiicts. PacnosHaBaHuWe KapboHaToB.
KoHmponbHaa paboma N22 rio memam «Kucaopod u cepa», «Azom u pocghop», «Yanepod u kpemHuiix.

Tema 5.06wue ceolicmea memansnoes (13 yacoe)

MonoxkeHne metannos B NCX. MeTannnyeckas ceasb. dusmyeckne cBOMCTBA MeTaI0B. XMMUYECKME CBOMCTBA META/INIOB. PAA HanpaKeHUsa mMeTanos..
LlenoyHble meTannbl. HaxoxaeHre B Npupoae, CBOWCTBa U NpumeHeHue. Kanbumii U ero coeguHeHus. HecTKOCTb Boabl U cnocobbl ee ycTpaHeHUsA. ATIOMUHWUIA:
dU3nYeCcKMe U XMMMUYECKME CBOMCTBA. AMDOTEPHOCTb OKCMAA W TMAPOKCUAA aNtoOMUHUA. Henes3o: HaxoKaeHue B NpuMpoae u ceoictea. OKcuapl, rMApPoOKCMabl 1
conv xenesa (Il) n »kenesa (lll). MoHATe o meTannyprumn. Cnocobbl nNonydyeHusa metannos. Mpobrembl 6€30TXO4HOrO NMPOM3BOACTBA B META/UTYPrUM U OXpPaHa
OKpy:Katowel cpeapl. Cnaasbl, X NPUMEHEHME.

JNabopaTopHble onbITbI:

° PaCCMOTDEHMe 06pa3LI,OB METanos



e B3aMmoaencTene MeTanNoB C PaCTBOPAMM CONEN.
e TonyyeHue rmapokcnaos xenesa (l1), (1) n B3anmoaencTeme nUx c KUCNOTaMMU.
MpakTUyeckue 3aHATUA:

e PelieHue sKCIEpUMEHTANIBHBIX 3a7a4 10 TeMe «MeTauibl U UX COSTUHECHUS»
KonmponbHaa paboma N23 o meme «Memasisnbl u ux coeoOuHeHUs»

Tema 6. nepsoHayanbHbie npedcmasneHus 06 opeaHUYeCcKUX sewjecmeax.
BeedeHue e opa2aHuyecKyto xumuio (15 yacos)

MNepBOHaYaNbHble CBEAEHUA O CTPOEHUM OPraHUYECKUX BELLLECTB. [10N10XKeHNS TEOPUN OpraHMYecknx coegnuHenunii A.M. bytneposa. MUsomepua. YnpouLeH-
HaA KnaccuduKauma opraHMYecknx coeguHeHuii. NMpegenbHole yrnesoaopoasbl. MNpeacrasutenn, pusnyeckme n XuMmyeckue cBOMCTBa, NpumeHeHune. Henpegenb-
Hble Yrn1eBogopoabl. ITUNEH: PUINYECKME U XMMUYECKME CBOMCTBA. AueTuneH. [ineHosble yrnesoaopoapl. [NOHATMA O LMKANYECKUX yrnesogoposax. MNpuposHbie
WCTOYHUKM Yr1eBOAOPOAOB, NX 3HAYMMOCTb. 3almTa aTMOCPepHOro Bo3gyxa ot 3arpAsHeHnn. O4HOaTOMHbIe CnMpTbl. MeTaHoN U 3TaHoAN: PU3MONOTMYECKOE Aelt-
CTBME Ha OPraHM3mM YenoBeKa. MHOroaToMHble CNNPTbI. ITUAEHFAUKOAL, TNLepUH. KapboHoBble KMCAO0Tbl. MypaBbUHAA U YKCYCHasA KMCAOTbI. Bbiclwimne KapboHo-
Bble KMCNoTbl. CIoXKHble apupbl. HMupbl. Buonornyeckaa ponb *K1pos.. [NIOKO3a, caxaposa, Kpaxman v uennonosa. HaxoxaeHue B npupoae. bronornyeckas posb.
Benku. Coctas 1 buonormnyeckasn posnb. Monmmepsl. NMoansTaeH, NOANNPONUAEH, MOAUBUHUAXNOPUL.

JNabopaTtopHble onbITbI:

e 3HAKOMCTBO C 06pa3Lamm IeKapCTBEHHbIX MpenapaTos
KonmponosHaa paboma No4 no meme «OpeaHu4ecKue coeOuHeHUs».

PE3EPB BPEMEHU — 2 YACA

Mpy odopmneHnn paboyeit nporpammbl 6biIM MCNO/L30BaHbI C1eAyHoLLIME YCNOBHbIE 0603HaYeHNA:

- YPOK M3y4eHMA HOBbIX 3HAHUM YUH3
- YPOK 3aKpenneHuma 3HaHWUM Y33

- KOMBUHUPOBaHHbIN YPOK KY

- YPOK 0606LLIEHUA 1 CUCTEMATUZALMM 3HAHMI youcs

- YPOK KOHTpOAA YK



MpumeyaHue: 8 83U C OMCymcmeuem XUMUYECKUX pea2eHmos, ece 0eMoHCcmpayuu, 1abopamopHsle U npakmuyeckue pabomeol Npoeooamca nocpedcmaeom 8u-
0eoornbimos, ¢husibMos.

Ilepeuennb J1a00OPATOPHBIX PA0OT M MPAKTHYECKHX PadoOT
1o y4eOHOMY mpeaMeTy «Xumus» 9 kiiace

HanmeHoBaHue Tem

NabopaTtopHble paboTbi

MpaKTuueckune paboTbl

AnekmpoaumuyecKasn
duccoyuayusa

Ne 1 «McnbiTaHMe BELWLECTB Ha 3/1eK-
TPUYECKYIO NPOBOANMOCTbY

Ne2 «PeaKunsa obmeHa mexay pac-
TBOPaMM 3/IEKTPO/IUTOBY

Ne3 «/leicTBue MHAMKATOPOB Ha
pacTBOpbI CONEN»

Nel «PeleHune sakcnepumeHTaNbHbIX
33434 No Teme «INEeKTPO/IMTMYEeCKan
auccoumauma»

Kucnopoo u cepa

Ne4 ««PacnosHaHue cynbodug-,
CyNbdUT-, cyNbdaT-MOHOB B PacTBO-
pax»»

Ne2 «PeleHune sKkcnepMmeHTaNbHbIX
3aaa4 no Teme «Kucnopog u cepa»

A3zom u ghocchop

No5 «B3anmopgeiicteue conei am-
MOHMA C LLenoYamm»

Ne3 «[lonyyeHne ammmaka n nsyye-
HWe ero CBOMCTBY»

Ne6 «O3HakomaeHue ¢ a30THbIMU U
dochopHbIMU ya06peEHUIMU»

Ne4d «OnpegeneHne MMHepPanbHbIX
yaoobpeHuiiy

Yanepod u kpemHuii

No7 «O3HaKomaeHmne co CBOUCTBaA-
MM M B3aMMOMNPEBPALLEHUAMM Kap-
60HaTOB M rMapoKapboHaTOB»

Neo5 «lMonyyeHne okcmpa yrnepoaa
(IV) n n3yuenue ero ceoiicts. Pacno-
3HaHWe KapboHaToB»




Ne8 «O3HakomneHue ¢ BAamMu
cTekna» (paboTa c Konnekumen
«CTeK/I0 M U3aenuns 13 ctekna»)

Obuwue ceoiicmea me- Ne9 «PaccmoTpeHue obpasyos me- |Ne6 «PelleHne sKcnepuMeHTaIbHbIX
mansnos TannoB» 33434 no Teme «MeTannbl U UX Co-
eAVHeHNA»

No10 «B3anmopelictBne meTannos
C pacTBOpamm conem»

Nell «[lonyyeHme rmapoKkcnaos
»enesa (l1), (11l) n B3anmogeicreme
MX C KUCIOTaMU»

OpzaHu4ecKue coeduHe- |N212 «3HaKOMCTBO c 0bpasuamu
Husa JIeKapCTBEHHbIX NPenapaTos»

Kpmepuu OuEeHMBAHUA YCTHbLIX OTBETOB U MUCbMEHHbIX paGOT no Xxmmuu.

Pe3ynbTaTbl 06y4EHMA XMMUKN A0NKHbI COOTBETCTBOBATb 06LWMM 3a4a4am npeameTa u TpeboBaHUAM K ero YCBOEHMIO.

Pe3ynbTaTbl 06y4eHMA OLLEHUBAIOTCA NO NATUOANIBbHOM cucTeme. MpY OLLEHKE YYUTLIBAOTCA CAeaytoLne KayecTBEHHbIE NMOKA3aTeIn OTBETOB:
¢ rnybuHa (CooTBETCTBME M3YyUYEeHHbIM TEOPETUYECKUM 0606 LWeHnaM);

®0CO3HAHHOCTb (cooTBETCTBME TPEebYyEeMbIM B MPOrpamme YMEHMAM NPUMEHATb NOAYyHYeHHY0 MHGOPMALMIO);

*no/HOTa (cooTBeTCTBME 06BbEMY NMPOrPaMMbl U MHPOPMaLMKM yYebHMKa).

an OUEHKE YyYUTbIBAKOTCA YNC/NO U XapPaKTep OoLMNBOK (CyI.LI,ECTBEHHbIe nnn HeCYLLI,eCTBEHHbIE).



CyLLecTBeHHble oWNBKKM CBA3AHbI C HEAOCTAaTOYHOMN INMYHBUHOMN M OCO3HAHHOCTbIO OTBETA (HanpMmep, YY4EeHUK HEMPABU/IbHO YKa3aa OCHOBHble NMPU3HaKK No-
HATUI, ABNEHNN, XapaKTEPHble CBOMCTBA BELLLECTB, HEMPABU/IbHO CHOPMYINPOBAA 3aKOH, MPaBUIO U T.4. UM YYEHUK HE CMOT MPUMEHUTb TEOPETUYECKNE 3HAHWUA
ONA 0ObACHEHMSA U NPeACKa3aHns ABNEHUMN, YCTAHOBNEHUMN MPUYUHHO-CNEACTBEHHbIX CBA3EM, CPaBHEHMA U KNacCUbUKALMKN ABAEHUIA U T. 1.).

HecylecTBeHHble OLWMBKN onpeaensatoTca HEeNnoAHOTOW OTBeTa (Hanpumep, ynylieHne M3 BUAA KaKoro-ambo HexapakTepHoro ¢akta npy onucaHuu selle-
CTBa, npouecca). K HUM MOKHO OTHECTM OrOBOPKM, OMUCKM, AONYLLEHHbIE NO HEBHMMATE/IbHOCTU (Hanpumep, Ha ABa 1 bonee ypaBHEHUN peaKkLMii B MOJITHOM MOH-
HOM BMAE AONyL,eHa o4Ha oWwmnbKa B 0603HaYeHUN 3apsaaa UoHa).

P83y}'leaTbI o6y'-|eva npoBepArTCA B Npouecce YCTHbIX U NMNCbMEHHbIX OTBETOB Y4alLMUXCA, a TaKX¥Ke NPU BbINOJTHEHUUN UMU XUMNYECKOTO SKCNepuMeHTa.

OueHKa YCTHOro oTsera

OueHKa «5»:
® OTBET MOJIHbIMA M NPaBU/bHbINA HA OCHOBAHMM U3YYEHHbIX TEOPUIA;
® MaTepuan U3I0XKEH B oNpeaesieHHOM N0rMYeckon Nocnef0BaTeIbHOCTU, INTEPATYPHbIM A3bIKOM;
® OTBET CaMOCTOATE/IbHbIN.
OueHKa «4»:
® OTBET MNOJIHbIM M NPaBU/bHbINA HA OCHOBAHMM U3YYEHHbIX TEOPUIA;

* MaTepunan U3NoXKeH B onpeaeneHHON T0rMYeckon NocaeAoBaTebHOCTU, NPU 3TOM AONYLLEHbI ABE-TPU HECYLLEeCTBEHHbIe OWNOKKU, UCMPaBAEHHbIE MO Tpe-
60OBaHUIO yunTENS.

OueHKa «3»:
® OTBET MOJIHbIN, HO NPY 3TOM AOMNYLLEHA CYLLECTBEHHAA OWMOKa UM OTBET HEMOJHbIN, HECBA3HDIN.
OueHKa «2»:

® Npun oTBETE O6Hapy)KEHO HeNOHMMaHMe y4yallMmca OCHOBHOIO coaep*aHuA yqe6Horo mMaTepumana nan gonyuleHbl CylleCTBeHHbIE OLUVI6KM, KOTOpble y4a-
LuMﬁCH HE MOXET NCnpasuTb Npun HaBO4ALLKNX BOMPOCAX YUYUTENA.

OueHKa «1»:

® OTCYTCTBME OTBETA.



OueHKa NMCbMeHHbIX pabort

1. OueHKa 3kcnepumeHmMasnbHbIX ymeHuli
OueHKa CTaBUTCA HA OCHOBAHMM HabAOAEHMA 3@ YHALLMMMUCA U NMUCbMEHHOIO OoT4eTa 3a paborTy.

OueHKa «5»:
¢ paboTa BbINO/HEHA NONHOCTLIO M MPaBUJIbHO, CAENAHbI NPABU/IbHbIE HAaBMOAEHWUS U BbIBOAbI;
® 3KCMEPUMEHT OCYLLLECTB/IEH NO NAaHY C y4eTOM TeEXHUKK Be3onacHOCTM 1 npaBua paboTbl C BellecTBamm U 06opyaoBaHUEM;

* NPOABAEHbl OPraHM3aLMOHHO-TPYAOBbIE YMeHUA (noaaepuBaloTca UMcToTa paboyero mecta M NOPAAOK Ha CTO/e, SKOHOMHO MCMOb3YIOTCA PeaKTy-
Bbl).

OueHKa «4»:

¢ paboTa BbINOMIHEHA MPABU/ILHO, CAeMaHbl NPaBWU/IbHbIE HABNOAEHUS U BbIBOAbBI, HO NPU 3TOM 3KCNEPUMEHT NPOBEAEH He MOJIHOCTbIO UAWN AOMNYLEHbl He-
CylecTBeHHble OlWnNOKK B paboTe ¢ BellecTBamm 1 obopyaoBaHMem

OueHKa «3»:

e paboTa BbINOSHEHA NPABUIbHO HE MEHEee YeM HaNoN0BUHY MK AOMNYLLEHa CyLLeCcTBEHHan OWMbKa B X04e SKCNepMMeHTa, B 06bACHEHMM, B 0bOpMAeHUH
paboTbl, B cO60AEHUM NPaBUA TEXHWMKM Be3onacHoCTU Npu paboTe c BellecTBamun M obopygoBaHMEM, KOTOpasa MCMpaBasetca no TpeboBaHuio yuntens.

OueHKa «2»:

e fonylueHbl age (1 6onee) cyliecTBeHHble OWKBKM B X04€e IKCNepUMeHTa, B 06bAcHeHUN, B odopmaeHMmn paboTbl, B COBA0AEHUN NPaBUA TEXHUKK Bes-
onacHocTM npu paboTe c BelecTBammn 1 060pyL0BaHMEM, KOTOPbIE YYaLLMIACA HE MOMKET UCNPABUTbL AaXKe No TPeboBaHMIO yunTens.

OueHKa «1»:

° pa60Ta He BbINOJIHEHA, Y YYalleroca OTCyTCTBYHOT 3KCNEPUMEHTAJ/IbHbIE YMEHUA.

2. OuyeHKa ymeHuii pewiamb 3KcnepumeHmadsbHble 3a0a4u
OueHKa «5»:

® MJ1aH peweHna CoCTtassieH NpPpaBu1bHO,

® NMPaBU/IbHO OCyUW.eCTB/1IEH no,u,60p XUMUNYECKUX PeaKTUBOB U 060pyAOBaHI/IFI;



* [aHO NOMHOE 06bACHEHME U CAeNaHbl BbIBOAbI.
OueHKa «4»:
® MJ1aH peweHnAa CoCTaB/1E€H NPaBUIbHO,

® NPaBUAbHO OCYLLECTBNEH NOAO0P XMMUYECKMX PEAKTUBOM U 060PYyA0BAHNUSA, NP 3TOM AONYLLEHO He Bonee ABYyX HECYLLEeCTBEHHbIX OWMOOK B 06bACHEHMM
1 BbIBOAAX.

OueHKa «3»:

® MJ1aH peLLeHnA COCTaB/IEH NPABU/BLHO;

*MPaBWJIbHO OCYLLECTB/IEH NOAO0P XMMUYECKUX peaKkTMBOB U 060pyA0BaHMA, HO AOMNYLLEHA CyLLeCTBEHHAs OWMOKA B 06BACHEHUN U BbIBOAAX.
OueHKa «2»:

e nonyueHsbl ase (M 6onee) owMbKM B NNaHe peweHns, B Nogbope XMMUUYECKUX PeakTMBOB 1 060pya0BaHUA, B 06 bACHEHUM U BbIBOAAX.
OueHKa « 1 »:

® 3a4a4a He pelleHa.

3. OuyeHka ymeHuii pewame pacdemHsie 3a0a4u
OueHKa «5»:

® B JIOTMYECKOM PaCCYKAEHUM U peLleHNN HET OWNBOK, 3a4a4a pelleHa PaLmMoHanbHbIM Cnocobom.
OueHKa «4»:

®B JIOTMYECKOM pacCCyXKaeHnn n peeHnn HeT CyleCcTtBeHHbIX 0UJVI6OK, HO 3a/a4a pelleHa HepaunoHabHbIM cnocobom mnu aonyuweHo He 6onee ABYyX He-
CylLeCTBeHHbIX OLNBOK.

OueHKa «3»:
*B JIOTMYECKOM PACCYKAEHUM HET CYLLECTBEHHbIX OWMBOK, HO AONYLLEHA CyLLeCcTBEHHAnA OWNOKA B MaTEMATUYECKUX pacyeTax.
OueHKa «2»:

*MMEIOTCA CyLLECTBEHHDbIE OLIMBKM B NOTUYECKOM paccyXaeHunn n B peeHunn.



OueHKa «1»:

®OTCYTCTBME OTBETA Ha 3aJaHue.

4. OuyeHKa NucbMeHHbIX KOHMPOsbHbIX pabom
OueHKa «5»:

*OTBET MOJIHbIM U NPaBU/IbHbINA, BO3MOXHa HecyLLLecTBEHHan olwmnbKa.
OueHKa «4»:
*OTBET HEMNOJIHbIA UK A0NYLEHO He bonee ABYX HECYLLECTBEHHbIX OLIMOOK.
OueHKa «3»:
*paboTa BbINOJIHEHA HE MEHEE YEM HAMOJIOBUHY, AONYLLEHA O4HA CYLLEeCTBEHHAs OWMOKA U NPW 3TOM ABE-TPU HECYLLLECTBEHHbIE.
OueHKa «2»:
*paboTa BbINOJIHEHA MEHbLLIE YEM HAMNONOBUHY UM COAEPMKUT HECKOIbKO CYLLLECTBEHHbIX OLUMBOK.
OueHKa «1»:
*paboTa He BbINOIHEHA.
Mpu oLUeHKe BbINOJIHEHWUA MMCbMEHHON KOHTPOJIbHOM paboTbl HEO6XOAMMO YUUTbIBATb TpeboBaHUA eanMHOro opdorpaduyeckoro pexxmma.

OTMeTKa 3a UTOrOBYIO KOHTPO/IbHYO PaboTy KOPPEKTUPYET NPeaLecTBYoWMe Npu BbICTaBNEHMM OTMETKM 3a YeTBepTb, Noyroane, rog.

5. OyeHka mecmoebix pabom.

TecTbl, cocToAwWMe U3 NATH BOMPOCOB MOXHO MCNOJ1Ib30BAaTb NOC/1E€ U3YyHEHNA KaXXA0ro matepuana (ypOKa). Tect n3 10—15 BOMPOCOB UCMOIb3yeTCA ONA
nepruoanYecKoro KoOHTpoaA. TecT us 20—30 Bonpocos HeO6XO/.'l,MMO MCNONb30BaTb A21A UTOTOBOIro KOHTPOAA.

Mpu OLEHMBAHUKN UCMNONB3YETCA CeAyIOLLan LWKana: Ans TecTa U3 NaTU BONPOCOB
® HeT OWMOOK — oLueHKa «5»;

® 0/lHa OLLMBKa - OLEeHKa «4»;



® 1B OLUNOKM — OLEHKa «3»;
® TPU OLINOKN — OLEHKa «2».

Ana Tecta ns 30 Bonpocos:
e 25—30 npaBU/IbHbIX OTBETOB — OLLEHKA «5»;
® 19—24 npaBuabHbIX OTBETOB — OLEHKa «4»;
¢ 13—18 npaBuabHbIX OTBETOB — OLEHKA «3»;

® meHbLe 12 NPaBU/IbHbIX OTBETOB — OUEHKA «2».

6. OyeHka peghepama.
PedepaT oueHMBAETCA MO CNeayloWwmnm KpUTEPUAM:
e cobnoaeHne TpeboBaHMI K ero opopmIeHuto;
® HE0bX0AMMOCTb M AOCTAaTOYHOCTb AJ1A PACKPbITUA TEMbI MPUBEAEHHOM B TeKcTe pedepaTa MHPopmaumm;
* ymeHwue obyyatowerocs cBob0AHO M31araTb OCHOBHbIE MAEW, OTPaXKeHHble B pedepaTe;

® cnocobHOCTb o6yqar0Lu,erocn NOHATb CYyTb 3a4aBaeMbIX Y1€HaMn aTTeCTaLI,MOHHOﬁ KOMUCCH1K BONPOCOB U Cd)OpMy}'IMpOBaTb TOYHbIE OTBETblI HA HUX.

Pabouas nporpamma OpMEHTUPOBaHAa Ha UCMO/b30BaHNe yuebHuKa:

Xumua. HeopraHudeckaa xumusa. 9 Knacc : yueb. ans obuweobpasosatenbHbi yupexkaeHnin/ . E. Pyasutuc, ®. . denbamaH. - 6-e usg, - M.: MNpocseweHmne, 2019. -
207 c.:vn.,

a TaKXe meToAnYeCcKUX Nnocobuit ana yumtens:
1. Fapa, H. H. Xumus: ypoku B 9 kn.: nocobue ans yuutens / H. H. Mapa. - M.: MpocseuwieHune, 2009.-95 c.

2. HactonbHana KHura yuntens xumun / ast.-cocT. H. H. Mapa, P. . UeaHoBa, A. A. KasepuHa. - M.: ACT, 2006. - 190 c.



3. NlopkoBeHKo M.H0. Xumus. 8 knacc: noypouHble pa3paboTku K yuebHnkam O. C. NabpuensHa, /. C. l'ysen, B. B. CopokuHa, P. M. Cyposuesols; I'. E. PyasuTtuca,
®. . PenbamanHa. — M.: BAKO, 2007. - 368 c. - (B nomoLb LLKOJbHOMY YYUTENIO).

4. lapa H.H. Xumus. Paboune nporpammsl. MpeameTHasa anHua I.E. Pyasutuc, d.I. denbamaH. 8-9 kKnaccel — M.: MpocsewweHmne, 2011 r. — 48 c.

5. lapa H.H. Xumus. Mporpammbl 06eobpasoBaTenbHbIX yupexaeHun. 8-9 knaccbl, 10-11 knaccel: nocobue ana yuntenei obueobpasoBaTesibHbIX yupexae-
HUI1 (6a30BbIi yposeHb) / H.H. Mapa. — M.: MNpocselleHmne, 2010. — 56 ¢

[dononHutenbHaa antepatypa ana yuutens

1. Fapa, H. . Xumua: 3a4auHnK C «NOMOLWHNKOMY. 8-9 Knaccbl mocobue ana yu-cA obpasosaTtesibHbIX yupexaeHuin/ H. H. Tapa, H. WU. Fabpycesa. — 3-e
n3g. - M.: NpoceeweHune, 2011. - 95 c.

2. MapwwuH, A. . HeopraHuyecKkas XMMKUA B CXEMAX, PUCYHKaX, Tabanuax, Gopmynax, XMMUYECKUX peakumax. - 2-e usa., ucnp. n gon. - CM6.: laHs, 2006. —
288 c.

3. lysen, /1. C. Xumusa. Bonpocsl, 3agaum, ynpaxHeHusa, 8-9 ki.: yyuebHoe nocobue ana obuieobpasosaTtensHbix yupeskaenuii /1. C. Tysei, P. M., Cyposue-
Ba.- [lpoda,2001.-288c.: u.

4. Naenos, H. H. O6bwan n HeopraHuyeckas xmmusa.- 2-e usg,., nepepab. u gon.- M.: Apoda, 2002- 448 c.: un.
5. Xrmus. 8-9 KA.: KOHTPO/IbHble PaboTbl K yuebHuKam J1.C. y3en, B.B.CopokmHa, P.M.CypoBueBoi «Xumma-8» n «Xmumua-9».-M.: poda, 2001.-192 c.
6. bpetirep J1.M. Xumusa. 9 knacc. MNoypouHbie nnaHbl. — Bonrorpaa: Yumtenns, 1 nonyroame - 2003. -99 ¢, 2 nonyroame — 2005. — 87 c.

7. Pageukunit A.M. Xumusa. Angaktmuecknin matepuan. 8 — 9 Knaccbl: nocobue ana yuntena obuieobpasosaTenbHbIX yupexkaeHuii / A.M. Pageukuii. — 3-e
n3g. — M.: NpocseweHune, 2011. — 127 c.

8. YPOKM XMMUU C NpUMmeHeHneM MHPOPMaLMOHHbIX TeXHOOrMn. HemeTannbl. 9 Knacc: pa3paboTkm ypoKoB, 3a4aHnA ana noarotoskm K T’MA n ET3, 3aaa-
4n 1 peweHna. MeTtoanyeckoe nocobue ¢ 3N1eKTPOHHbIM npunoxerHnem / T.M. Conaatosa. M.: MnaHeTa, 2011. — 240 c.

9. XomuyeHKo WU.I. CBOpHMK 3a4a4 MU yNpasKHEeHUI No XuMnn ana cpeaHeit wkonabl/ U.M. XomyeHKo.-2-e n3a. ucnp. n gon.— M.: PUA «HoBsasa BonHa»: U3pa-
Tenb YmepeHkoB.-2010.-214 ¢

10. XomueHko WU.I'. PewweHune 3agay no xummm/ U.I. XomueHko.— M.: PUA «Hosas BonHa»: M3patens YmepeHkos.-2010.-256 ¢

11. XomyeHKo W.I'. Mocobue no xmmun ana noctynatowmx B sy3bl/ UN.I.XomueHKo.-4-e n3a. ucnp. u gon.— M.: 000 «MU3pgatenbcTeo Hosaa BonHa»: M3aa-
Tenb YmepeHkoB.-2002.-480 ¢



12. Xumuns B WLKOJIE: HAyYHO-METOANYECKUNI XKypHa. — M.: Poccmitckas akagemma obpasoBaHus; 3aatenbctso «LleHTpxumnpecc». -2005- 2006
13. SHUMKNONEAMYECKMIA CNOBapb IOHOTO XMMKKa / B.A. KpuumaH, B.B. CtaHuo. — 2-e usa., ucnp. — M.: Neaarornka, 1990. - 320 c.
14. Yunmcsa pewatb 3aga4m no xummmn. 8-11 knaccbl / aBTop-coctoBuTenb P.A. BoyapHuKoBa. — Boarorpag: Yumntens, 2012. — 125 c.

15. Xvmusa: cnpasBoyHble matepuasnbl. YyebHoe nocobue ana yyawmxca / H0.[. Tpetbakos, B.WN. faiHeko, N.B. Kasumupuuk n ap.; noa pegakumen K.,
TpeTtbakoBa. — M.: npocseweHune, 1984. — 239 c.

DononHutenbHaa anTepartypa ANA yyawmxca

1. rabpycesa H.N. Xumua. Paboyas TeTpaap. 9 Knacc: nocobue ana yyawmxcsa obuieobpasoBatenibHbIX yupexageHuii / H.U. Fabpycesa. — M.: MpocseleHune,
2011.-79c

2. Mapa, H. A. Xumuna: 3a4a4HunK ¢ «NOMOLLHUKOMY. 8-9 Knaccbl nocobue ana yy-ca obpasosaTenbHbIX yupexkaeHuidi/ H. H. Fapa, H. U. Flabpycesa. — 3-e
n3g. - M.: NpoceeweHune, 2011.-95 c.

3. XomuyeHKo WU.I. CBOpHUK 3aa4 U yNparKHEeHUI No XuMnn ans cpeaHeit wkonbl/ U.F.XomuyeHKo.-2-e nsa. ucnp. u gon.— M.: PUA «HoBsasa BonHa»: U3pa-
Tenb YmepeHkos.-2010.-214 ¢

4. PeweHwne 3aga4 no xumun. CnpaBoYHKK WKonbHUKa/ E.B. Lynuno, /1.6.Ky3Heuosa. — M.: dunonoruyeckoe obuiectso «Cnoso», 1999.-468c

MULTIMEDIA —noppep»<Ka npeameTta
YuebHoe 3neKTpoHHoe nocobue. Xumus (8-11 knacchbl). BupTyanbHasa nabopatopus. — MaplTY, /labopatopusa cuctem mynbtumeamna, 2004
BupTtyanbHas wkona Kupunna n Medoaua. Ypoku xumuu. 8-9 knaccol. — M.: 000 «Knpunn n Medboauiin, 2004

Xumuna. MynbTumeamiiHoe yuebHoe nocobue HoBoro obpasua. — M.: 3A0 MpoceelleHune - Meauna, 2005

O6pasoBaTtenbHble pecypcbl ceTu MHTepHeT:

1) http://www.dutum.narod.ru/element/elem00.htm (Paccka3sb 00 smemenTax)

2) http://www.hemi.nsu.ru/ (OcHOBBI XUMUU. DIECKTPOHHBIH YUCOHUK)
3) http://yaroslaw.narod.ru/ (Kucmopoacoaepskariye opraHndeckue COeaMHEHUS)


http://www.y10k.ru/tools/sites/redirect.php?ID=663943
http://www.y10k.ru/tools/sites/redirect.php?ID=663943
http://www.y10k.ru/tools/sites/redirect.php?ID=663790
http://www.y10k.ru/tools/sites/redirect.php?ID=663790
http://www.y10k.ru/tools/sites/redirect.php?ID=663378
http://www.y10k.ru/tools/sites/redirect.php?ID=663378

4) http://www.himhelp.ru/ (IToasbIi Kype XMMHRN)

5) http://chemi.org.ru/ (YueOHHK XUMUH)

6) http://home.uic.tula.ru/~zanchem/ (3anumarenbHas XUMUS)

7) http://hemi.wallst.ru/ (Xumusi. O6pa3oBaTeabHbINH CAUT YIS IKOJILHUKOB)
8) http://chemistry.narod.ru/ (Mup xumun)

9) http://www.alhimikov.net/ (ITosie3Has uHGOPMAIUS IO XUMHH)

10) http://www.alhimik.ru/ (AJIXUMUK)

11) http://www.xumuk.ru/ (XuMuK.ru - caiiT o xumun)

12) http://www.hemi.nsu.ru (OcHOBBI XuMuH: 00pa30BaTEIbHBIN CANWT IS IKOJILHUKOB M CTYIEHTOB)

13) http://www.chemistry.ru (Xumus B8 OTKpPBITOM KOJUICIKE)

14) http://webelements.narod.ru (WebElements: oHiaiiH-CIpaBOYHUK XUMHUYECKHX 3JIEMEHTOB)

15) http://belok-s.narod.ru (benok u Bce 0 HeM B OHOJIOTHH U XUMHH)

16) http://maratakm.narod.ru (BupryanbHas XuMu9ecKas 1Ikosa)

17) http://all-met.narod.ru (3anumarenbHass XMMUS: BCE O METaJLIaX )

18) http://chem.km.ru (Mup xumun)

19) http://experiment.edu.ru (Kosutekius «EcTecTBeHHOHAYYHBIC SKCIIEPUMEHTBI»: XHUMUS )

20) http://www.chemistry.ssu.samara.ru (Opranuueckast XMMUSI: SJIEKTPOHHBINA YISOHUK JJISI CPEHEH IIKOJIBI )
21) http://school-sector.relarn.ru/nsm/ (Xumust 11 Bcex: HIUTIOCTPHPOBAHHBIC MATEPUAIIBI TIO OOIIEH, OPraHMYeCKOW U HEOPraHUIECKOW XUMUH )
22) http://schoolchemistry.by.ru (IlIkonpHas XUMHS )

23) ru.wikipedia.org/wiki/ (OxuciauTebHO-BOCCTAHOBUTEIBHBIC PEAKIIHHN)

24) www.ximicat.com/info.ru (OxuciuTeIbHO-BOCCTAHOBHUTEILHBIC PEAKIINH )



http://www.y10k.ru/tools/sites/redirect.php?ID=663994
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http://www.y10k.ru/tools/sites/redirect.php?ID=273730
http://www.hemi.nsu.ru/
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KanengapHo-temaTnueckoe ImiIaHupoBaHue 1mo xuMuu 1t 9 kiacca (70 yacoB: 2 yaca B HEAEINIO)
(YMK Pymzutuc I'.E., ®enpaman @.I". , DI'OC O0O0)

Ne Jdara Tema ypoka OcHoBHbIe BUAbI | DopMma Ili1anupyemble pe3yJbTAThI MTO | a/3
n/m | ypo- AeATeIbHOCTH OpraHu-
Ka 3a0Mu IIpenmeTHbie MeTanpeaMeTHble: JIM4HOCTHBIE
o0pa3so- IHo3naBaTeannslie YY /I,
BaTeb- Peryastusnubie YY/I,
HOT'O Kommynukarusneie YY [
npouecca
Knaccupukanus xummyeckux peakuui (74)
1-2 OxucmurensHo — | OBP. Oxkucnu- | yue6Hoe | Haywarcs: Kimaccu- [To3naBatenbHbIC: TOcTpoeHne | Oco3HaHUE yueb | §1
BOCCTAHOBUTEJIb- | T€JIb U BOCCTA- 3aHsTHE | QUIMPOBATH XUMUYE- | JOTHYECKOMN IIEMH pacCcykie- LIEHHOCTEH HUK
HbIE PEAKIIUH. HOBUTEILOKHC- ckue peakuuu. [Ipu- HUIi; YCTAHOBJIEHUE NTPUYNH- 3HaHUH U
JICHHE U BOCCTa- BOJIUTH IPUMEPHI pe- | HO-CJICACTBEHHBIX CBS3EH. MPUMEHEHHUE
HOBJICHUE aKui Kaxaoro tuna. | KOMMYHUKATUBHbBIC: YMEHUE C | UX HA IIPAKTH-
PaccranoBka PacnioznaBatb okuc- JIOCTaTOYHOM TOYHOCTBIO BbI- | Ke. Mcrons30-
K03 (ppurmeHToB JINTEJIbHO-BOCCTAHO- pa’xkaTb CBOM MBICJIHU B COOT- BaHUE 3HAHUU
METOJIOM 3JIEK- BUTEJBHBIE PEAKIUU BETCTBUH C 33Ja4aMU U YCJIO- | JJISI pELICHUS
TPOHHOTO Oa- 110 YPaBHEHUSIM pe- BHUSIMU KOMMYHUKaIMH. Pery- | yueOHBIX 3a-
nanca B OBP akiui. [loayyar JIITUBHBIE: BIAJICHUE MOHOIO- | J1ad.
BO3MOKHOCTh THYECKOM U JUAJIOTHUYECKON
HAYYHUTh- dhopmamu peun.
csi: OnpenensiTe 1o
YPaBHEHUIO pEaKLUU
OKHCIIMTENb, BOCCTa-
HOBUTEJb, IPOLIECC
OKHCIICHUSI, BOCCTA-
HOBJICHUS.
3 TennoBoii 3¢- DK30TEepMUYE- yueOHoe | Hayuar- [To3naBaTenbHbIE: OcymecTB- | Mcnonp3oBa- yueb | §2
(GeKT XUM. peak- | CKHe U IHJIO- 3arsTue | c: Habmonmates u JSTH TIOUCK HY>KHOUM HH)OP- HUE 3HAHUHN HUK
I{HH. TepMHYECKHE ONMUCHIBATh XUMUYE- Malln¥ B y4eOHHUKE, aTiiace. JUISL pEIIEHUS
peakuuu CKHE peaklHu C 10- y4eOHBIX 3a-
MOIIbIO €CTECTBEHHO- | KOMMYHUKATHBHBIC: yUYUThCA | Aad.




r'o s3bIKa U S3bIKa XHU-
muu. Iosydar Bo3-
MO’KHOCTH HAYYUTh-
cs1: Beruncnate ten-
70BOM 3¢ ekt peak-
WU 110 TEPMOXUMHU-
YECKOMY YpaBHEHUIO
CocTaBisaTh TEpMO-
XUMHUYECKUE ypaBHE-
HUS peaKIMil.

BbIpaXXaTb CBOU MBICJIU B CO-
OTBETCTBHH C 33/1a4aMU U
YCJI0OBUSAIMHU KOMMYHHKAIIUN.
PerynsruBHbIe: TPOTHO3UPO-
BaTh PE3YyJIbTAThI YPOBHA
YCBOCHHE U3y4aeMOro mMare-
puana.

Cxkopoctb xumu- | CKOpocThb XU- yuebnoe | Hayuar- [lo3HaBaTenbHbIE: YMEHUE OBnanenue yueo | 83
YECKUX PEaKIUil. | MHYECKOM peak- | 3amsitme | csi: Mccinenosars IPUMEHATH [IOJIyYE€HHBIEC JaH- | CUCTEMOM 3Ha- | HUK
un. Karanmsa- YCIIOBUS, BIUSAIOIINE | HbIE IS pELICHUS IpAaKTU4e- | HUM
Top. UHrutu- Ha CKOPOCTb XUMHU4Ye- | CKUX 3a1a4. KOMMyHHUKaTHB-
Top. XuMHye- ckoi peakuud. Iloay- | HbIE: yMEHHE OIPENEIATh LEIU
CKOE PABHOBE- 4aT BO3MOKHOCTh CBOEro 00y4eHHUs1, CTaBUTh U
cHe HAYYNTh- (dopmynHpoBath A cedst HO-
cs1: OnuchIBaTh YCIIO- | BbIE 3aJ1aud B yyeOe U Mo3Ha-
BUSI, BIUSIOLINE HA BaTEIbHOMN JEsITeNbHOCTH. Pe-
CKOPOCTb XUMHUYECKON | LYJIATUBHBIC: IPOTHOZUPYIOT
PEaKIMH. pe3yJIbTaThl YpOBHS YCBOEHUS
M3y4aeMOoro Marepuaia.
[1/pNel N3yuenue npaktu- | Hayuar- [lo3HaBatenbHble: ocymiecTB- | OBnageHue yueb | §4
BIIUSIHUS YCIIOBUM yeckas csa: [IpoBOIUTH XMUMHU- | JISTH MOUCK HYKHOU MHPOP- CUCTEMOM 3Ha- | HUK
IIPOBEICHUSA XU- pa60Ta YCCKUE OIBITEHI, ITPU Maluu B y‘-Ie6HI/IKe, aTiiace, HUMN

MHYECKOH peak-
I[UU Ha ee CKO-
POCTb.

W3Y4YCHUH BIUSHUSA
YCJIOBUH IIPOBEIECHUS
XUMHYECKOHN peak-
uuu. [TpoBoauts
rpyMnIoBbie HaOMO1e-
HUS BO BpeMs IIPOBe-
JIeHUs 1a00PaTOPHBIX
onsIToB. Iosyuar
BO3MOKHOCTh
HAYYHMThCS: Y4acT-

00BSICHEHUE CYIIECTBEHHBIX
MIPU3HAKOB TIOHSATHH TEMBI.
OgnazieHne NpakTHYeCKUMHU
YMEHUSIMH pabOThI ¢ KapTOH.
KoMMyHUKaTHBHBIE: MJIAHUPO-
BaTh LIEJIN U CIIOCOOBI B3aUMO-
JeicTBUS; OOMEHHUBATHCS
MHEHHSIMH, CITyIIaTh APYT
npyra. PerynsatuBHele: mpo-
THO3UPOBATh PE3YJIbTATHI




BOBaTh B O0CYKIECHUHN
PE3YJIbTaTOB OIBITOB.
[enatp onpeneneH-
HBI€ BBIBO/IBI.

YCBOEHHMSI MaTepuaa.

OO6parumelie pe- Oo6partumeie U yuebnoe | Hayuarcs: /laBatp Ilo3HaBarenbHble: ycTaHaBIU- | OBiageHue yueb | §5
aKIIMH. HEoOpaTuMbIC 3aHsATUE | ONpPEIEIIEHHE CKOpO- BaTh IPUYMHHO-CIICICTBEHHBIE | CUCTEMOM 3HA- | HUK
XUMUYECKHE CTU XMMHYECKOU pe- CBSI3U U 3aBUCUMOCTU. KoM- 1307071
peakiumn aKLIWY U €€ 3aBUCHU- MYHUKATHBHbIC: INIAHUPOBATh
MOCTb OT YCJIOBUU I[ETH U CIIOCOOBI B3aUMO/ICH-
XHUMHUUECKOE NPOTEKAHUA peaKkLuu CTBHUS, TOHUMATh IMO3UITUIO
paBHOBecHE [MoayuyaTt BO3MOXK- JIPyroro, y4acTBOBaTh B KOJI-
HOCTb HAYYUTbHCH! JIEKTUBHOM O0CYKJIEHUU TPO-
HaBatb onpenenenust | Onembl. PerynstuBHble: Ipu-
MOHATUN «XUMHYE- HUMAaTh U COXPaHITh Y4eOHYIO
CKO€ PaBHOBECHEY, 3a/1a4y; yYUTHIBATh BHIJCIICH-
«TpsAMasi peakuus» U | Hble YUUTEJIEM OPUEHTHUPBI
«o0parHas peakius», | IeUCTBHS.
YCIIOBHSI CMEILICHUS
XUMHUYECKOTO PaBHO-
BECHS
O6o0menue u yueOHoe | IMoJsryyaTt BO3MOK- [To3HaBaTenbHBIC: CAMOCTOSI- Oco3HaHue yueb | §1-5
cucreMaTu3anus 33HATHC | HOCTh HAYYHUTb- TEJLHO BBIAEIATH ¥ (POPMHPO- | LETOCTHOCTH HUK
3HAHUMU. coa: BrimonuaTe 3aaa- BaTh ICIIN; aHAIIU3UPOBATH BO- | IIOJYYCHHBIX
pockl U (POPMUPOBATH OTBE- 3HaHUM.

HUA Ha 3aJJaHHBIC TC-
Mbl. JlenaTts onpene-
JICHHBIC BBIBOAKGI ITPH
pEIIeHNH 3a/1a4

Thl. KOMMYHHKATHUBHBIC:
y4acTBOBATh KOJIJICKTUBOM B
o0cyxIeHrn mpooieM; ooOMeH
MHEHUSMH, TOHUMATh TIO3H-
MO TTapTHepa. PerynsTus-
HBIE: MPUHUMAIOT U COXpaHs-
10T Y4eOHYIO0 3a7a9y; COCTaB-
JISIOT TUTaH ¥ TIOCTIeI0BaTelNb-
HOCTH IEUCTBUM.

XHuMHYeCKHe peaKliu B BOAHBIX pacTBopax (104)




8 CyurHocTtsb npo- DNEKTPOJIHT. yuebnoe | Hayuar- [To3naBaTenbHbIC: YMeHUE Op- | Oco3HaHUe yueb | §6
necca onekrponr- | Hesmexrpomnur. | 3amstue | € O000mATh 3HAHUS | TAHU30BBIBATH CBOIO JIEATEIb- | LEJIOCTHOCTH HUK
TUYECKOU JTHUCCO- SJICKTpOJII/ITI/I- 0 pacTBOpax. HpOBO- HOCTh. KOMMYHUKATHBHBIC: MOJIYYCHHBIX
MAIIIH. YecKas JIUCCO- JUTH HAOMIOACHUS 32 | IPUHUMATh U COXPAHATh 3HaHUH.

LMALHS, THpa- MOBEJICHUEM BelIeCTB | yueOHyI0 3a1ady. Perynsrus-
rarus. Kpu- B pacTBOpAX, 32 XU- HbIE: (boprIpOBaHHe U pa3BHU-

MUYECKUMU PEAKIUsA- | TUE YMEHHI BECTH CaMOCTOS-
CTaJUIOTHIPATHI. .

MU, IPOTEKAIOUIMMHU B | TEIbHBIN MOUCK, OTOOP UH-
Kpucramnmnyge-

pactBopax. [loayuat | ¢popmaruu.
Ckad BoZia BO3MO’KHOCTH

HAYYHUTh-

cs1: OOcyxaaTh u

OOBACHATH NPUUUHY

3JEKTPONPOBOAUMO-

CTH BOJHBIX PACTBO-

POB, COJIEH, KUCIIOT U

LIETI0YEH U UILTIO-

CTPHPOBATH NMpUMeEpa-

MU U3y4YEHHBIE MOHS-

TUS

9-10 Hucconmarus Kucnorsr, me- yueObnoe | Hayuartcs: naBathb [lo3HaBatenbHble: yMeHUE op- | OBnageHue yueb | §7
KHCJIOT, OCHOBA- | JIOYH U COJIU C 3aHsATUE | ONpPEIENICHHE MOHATUM | TAHU30BBIBATH CBOIO JI€ATENIb- | CUCTEMOM 3HA- | HUK

HUU U COJIEN.

TOYKH 3PEHHUS
TOA. Crynen-
yaTas JUCCOIH-
amus KUCIIoT.
Hou rugpoxco-
HUS

«KHUCJIO0Ta», «OCHOBA-
HUE», «COJIb» C TOUKHU
3pEHHUs TEOPUU DIIEK-
TPOJIUTUYECKOHN JUC-
conuanyu. Ioayuar
BO3MOKHOCTb
HAYYHUTHCS: 00bsC-
HATH 00IIMe CBOMCTBA
KHUCJIOTHBIX U LIEJI0Y-
HBIX PAaCTBOPOB HaJIH-
YUEM B HUX MOHOB BO-
J0poAa v TUAPOKCUTL-
MOHHOM COOTBET-

HOCTh, BEIOMPATH CPEACTBA JJIS
peanu3anuu uemiei.

KoMMmyHUKaTUBHBIE: TPUHU-
MaTh ¥ COXPaHATh y4EOHYIO
3anavy. Perynarussble: ¢op-
MUPOBAHUE U Pa3BUTHE yMe-
HHI BECTH CAaMOCTOSITEIbHBIN
MOMCK, 0TOOP HH(OPMAITHH.

HUH.




CTBEHHO, a TaK¥XK€ CO-
CTaBJISAITh YPaBHEHUS
3JIEKTPOJIUTHUYECKON
JUCCOLIMALMU KUCIIOT,
OCHOBaHHU U COJIEN

11 Cialble ¥ CHIIb- CreneHnb dJieK- yueOHoe | Hayuarcsi: JlaBath [To3HaBarenbHbIe: ycTaHaBIU- | OBiajieHue yueb | §8
HBIE DJIEKTPOJIA- | TPOJIMTHYECKOM | 3aHATHE | ONPEICICHHs NOHATHH | BaTh IPUYMHHO-CIE€ACTBEHHBIE | CHCTEMOM 3HA- | HHK
16l. CTEIIEHB OUC- | JUCCOLIMAIINU. (QIJICKTPOJIUT», HEC- CBA3U. KOMMVHI/IKaTI/IBHBIe: HUH.
COIMALIUH. CHILHEIE ¥ ClIa- BJIEKTPOJIUTY, «3JIEK- | YMEHHUE ONPEAEIATD LIEIH CBO-
Gbie STEKTPOITH- TPOJIUTUYECKAS TUC- ero o0y4yeHusi, CTaBUTh U
TBL couua- (dhopMyIMpoBaTh I ce0s HO-
uus»./laBate onpenen | Bble 3aJauM B yueOe U MO3HA-
€HUSI TIOHSATUN «CTe- BATEJIbHOM JAEATEIbHOCTH, Pa3-
[I€Hb 3JIEKTPOJIUTUYE- | BUBATh MOTHUBBI U UHTEPECHI
CKOM JTMCCOITMAITANY, CBOEH MO3HaBaTEIbHOM JIes-
«CUJIbHBIE AJIEKTPOJU- | TEIbHOCTU. PerynsTuBHbIE!
TBI», «CJIa0bIe dJIEK- MIPOTHO3UPYIOT PE3YIIbTATHI
TponuTel». [loayyar | ypOBHS yCBOEHMS U3y4aeMOro
BO3MOKHOCTh Marepuaia; TPUHUMAIOT U CO-
HAYYHT- XPaHAIOT yUeOHYIO 3a/1auy.
ca: Iloaumate, B ueM
COCTOMT pa3HHMIIA
MEXKY CUIIbHBIMH U
CIIa0BIMU AJIEKTPOIIU-
TaMH1
12- Peakiun nonnoro | Peakuuu  uoH- | yuebnoe | Hayuar- [IpeamerHsbie: ananu3upoBarh | OBiageHue yueb | §9
13 ooMeHna. HOT'O obMeHa: 3aHATHUE CH: OHpe)IeJISITL pe- u 0T6I/IpaTB I/IH(i)OpMaIII/IIO; CHUCTEMOH 3Ha- HUK
MOJHBIE H  CO- aKIIMM MOHHOTO OOMe- | BBIABMIKCHHE THIIOTE3 U UX HUM.
KpalleHHbIE Ha, YCJIOBHUSA UX MPO- 000CHOBaHUE; TIOCTPOCHUE JIO-
WOHHBIE  YypaB- TE€KaHUsl. YMETh CO- TUYECKOW LIENHU PACCYKIACHUN.
HEHMUSL. CTaBJISITh TTOJIHBIE U KoMmMmyHUKaTHBHEIE: BEIOOD

COKpaIlleHHbIE HOH-
HbI€ YpaBHEHUS HE00-
pPaTUMBIX peakiuil u
Pa3bIICHATH MX CYIII-

OCHOBaHUM U KPpUTCPUCB C 1IC-
JIBIO BBIJICJICHUSA ITPU3HAKOB,
YMCHHEC C TOUYHOCTBIO BbIpa-
KaThb CBOM MBICJIN B COOTBET-




HocTh Ilosryyar BO3-
MO’KHOCTh HAYYUTh-
csl: IPUBOJIUTH IIPU-
MepbI PEAKIUI HOH-
HOro 0OMeHa, UAYIINX
JI0 KOHLIa

CTBUHU C 3a/1a4aMH U YCIIOBUSI-
MU KOMMYHUKaluu. Peryss-
TUBHBIC: PUHSATUE U COXPaHE-
HUE y4eOHOM 3a7a4uH.

14 I'mpponus coneit. | I'mapomnus co- yuebnoe | Hayuar- Ilo3HaBaTenbHbIC: CAMOCTOS- OBnanenue yueb | §10
neit. Tuapomus | 3anstue | CA:KOHKPETU3MPOBATH | TEIBHO BBIACIATh U GOPMHMPO- | CHCTEMOM 3HA- | HUK
110 KaTHOHY H MIOHSTHE «HOH. BaTh LI€JIM; aHAJIU3UPOBATh BO- | HUU U IpuUMe-
annony. Tuapo- O0600mars NOHATUS pockl, (OPMUPOBATH OTBETHI. | HEHUE UX B
13 ¢ pasiiosKe- «KATHOHY, «AHHOH. KoMMyHMKaTUBHBIE: y4aCcTBO- | KU3HEHHBIX
HIEM COeIIHE- Hccnenosath cBOM- BaTh B KOJUICKTUBHOM O0CY)X- | CUTYalUsX.
st CTBa PacTBOPOB 3JIEKT- | JeHUH pobIem; 0OMeH MHe-
poautoB./laBaTh HUSIMU, [IOHUMaHUE MTO3ULUN
olpeziesieHue Tuapo- | MapTHepa. PerynstuBHble!
mu3a cosieid. [losryyar | craBuTh yueOHYIO 3a7auy Ha
BO3MO’KHOCTh OCHOBE COOTHECEHHUS TOT0, YTO
HAY4YNTh- YK€ U3BECTHO U YCBOCHO, U
csl: COCTABJIATh ypaB- | TOTO, YTO €lIe HEU3BECTHO.
HEHUS peaKkUMi rua-
pomn3a coJier U orpe-
NENIATh XapakTep cpe-
JIbI PACTBOPOB COJIEH
10 UX COCTaBy
15 [T/pNe2.Pemienne | Ypok 3akperse- | npaktu- | Hayuar- IIpenmerHeie: anasmsupoBats | Mcnons3oBa- yueb | §11
JKCIIEPH- HUS IPONJICH- yecKast cs1: OnuchIBaTh CBOM- | M 0TOMpaTh HH(POPMALIHIO; HUE 3HAaHUI HUK
MEHTAJIBHBIX 3a- HOTO Marepuaia pa60Ta CTBa BE€UICCTB B XO/I€ BBIIBMKCHHE TUIIOTE3 U UX AJId pCIICHUA

Jad.

Otpabotka an-
ropuTMa CO-
CTaBJICHMS IIOJI-
HBIX U COKpa-
LIEHHBIX YpaB-
HEHUM MOHHBIX

JIEMOHCTPAIIMOHHOTO
1 1a00paTOPHOTO IKC-
nepumenTta. CoOuro-
JaThb IpaBrJia TCXHU-
KH 0e30macHOCTH. Xa-
paKTepHU30BaTh yCIo-
BUSI TCUCHHSI PEAKIIHIA
B pacTBOpax 3JIEKTPO-

000CHOBaHUE; TOCTPOCHHUE JIO-
TUYECKOM IENU PaCCyKICHUM.
KoMMyHHKaTHBHBIE: BEIOOD
OCHOBAaHHU U KPUTEPHUEB C 1Ie-
JIBIO BBIJICTICHUS] TPU3HAKOB,
yYMEHHUE C TOUHOCTBIO BBIpa-
’KaThb CBOU MBICIIH B COOTBET-
CTBHUH C 33J1a4aMU U yCIOBHUS-

y4eOHBIX 3a-
aad.




peakuuii

JIMTOB JI0 KOHILIA.
Onpenensitb BO3MOXK-
HOCTb IIPOTEKAHUS
peakuuiit HOHHOTO 00-
MeHa. [IpoBoauTs
IpyNIoBbie HaOIOAe-
HUS BO BpeMs IIpOBe-
JeHUS 1aO0OpaTOPHBIX
onsIToB. Iomyyar
BO3MO’KHOCTH
HAY4YMTh-

csl: IPUMEHSTH Teope-
TUYECKUE 3HAHUS Ha
MIPaKTUKE, OOBIICHSITH
HaOJIIOJICHUS U pe-
3yJbTaThl IPOBOIU-
MBIX OIIBI-

toB OOCYyX1aTh B
rpymnmnax pe3yiabTaThl
onbITOB. OOBSICHATD
CYILIHOCTb PEAKLUN
HMOHHOI0 0OMEHa.
Pacnio3naBath peax-
IIMY HOHHOT'0 0OMeHa
110 YpaBHEHUSAM peak-
uuit. CocTaBisATh
MIOJIHBIE U COKpAILlEH-
Hbl€ MOHHbIE YpaBHE-
HHUsl pEeaKIuil.

MU KOMMYHUKaIuu. PeryJs-
TUBHBIE: COXpaHEHHE YueOHOM
3a/1a4u

16

Pemenue 3anay Ha
U30BITOK U HEJIO-
CTaTOK.

3HaKOMCTBO C
HOBBIM THUIIOM
3a71a4

Pemenue pac-
YEeTHBIX 337124

yuebHoe
3aHsATHE

Hayuarcs: pemars
pacyeTHbIE 3a/1a4u 110
YPaBHEHUSIM XUMUYE-
CKHMX PEaKIHI C hC-
[I0JIb30BAHUEM MACCBI,
KOJINYECTBA BELIECTBA

Ilo3HaBaTeNnbHbBIE: CAMOCTOSI-
TEJIBbHO BBIIEIATH U (POpMUPO-
BaTh LIEJIN; aHAJIU3UPOBATh BO-
pockl ¥ hopMHpPOBATH OTBE-
Tbl. KOMMyHHMKaTHBHBIE:
y4acTBOBAaTh KOJIJIEKTUBOM B

Oco3Hanue
[[EJIOCTHOCTH
MOJTY4E€HHBIX
3HAHUH.

HHUK

TCT-
panb




WM 00beMa OJIHOTO
13 BCTYMHBIINX WA
MOJTYYaroLIUuXCs B pe-
akuuu Beniects Ilo-
JIy4aT BO3MOKHOCTh
HAYYHUTh-

cs: BemonaaTe 3a1a-
HHS Ha 3aaHHBIE Te-
Mbl. Jlenates onpene-
JICHHBIE BBIBOJIBI TIPH
pelieHuu 3a1a4y

o0cyxeHIH mpodeM; oOMeH
MHEHHUSIMH, [IOHUMATh 11031~
LIAIO IapTHepa. Perynsarus-
HbIE: MPUHUMAIOT U COXPaHs-
10T Y4eOHYIO0 3a7a4y; COCTaB-
JISIIOT TUTaH ¥ TOCJIe10BaTellb-
HOCTb JICVCTBUU.

17 KontponbHas pa- VYpoxk koHTposst | yueOHoe | Hayuar- [lo3naBaTenbHbIe: OcymiecTB- | OBinageHue
6ota Nel. Y OIICHKH 3Ha- 3aHATHE | CHA: IPUMEHSTH 3Ha- JISITh TIOMCK HY>KHOU HUH(OP- CHCTEMOH 3Ha-
HUH yYaIuxcs HUS, YMEHUS U HaBbl- | MallUM B yUeOHUKE, aTiiace. HUU
KM, M0Jy4eHHbIe Ipy | KOMMYHUKATUBHBIC: YUYUTHCSA
W3y4YEHUU TEMBbI BBIPA)KATh CBOU MBICJIH B CO-
OTBETCTBUH C 3a/1a4aMU U
YCIIOBUAMHU KOMMYHUKALIVHY.
PerynsiTuBHEIE: TPOTHO3UPO-
BaTb PE3yJbTaThl YPOBHS
YCBOEHHUE U3y4aeMOro mare-
puaina.
I'asorens! (54)
18 Xapakrepuctuka | [lonoxxenue ra- | yue6bHoe | Hayuar- ITo3HaBaTeNbHBIC: YMEHUE Oco3nanue yueb | §12
rajioreHoB. JIOT€HOB B II€- 3aHsaTHE | CA:XapaKTEepU30BaTh | IPUMEHATH IIOJTYYEHHBIE 1aH- | LEJOCTHOCTH HUK
pHoaMYecKoit raJIoreHbl Ha OCHOBE HBIC JUIS PELICHUS IPAKTUYE- | IPUPOLBL.

CUCTEMEC XNMU-
YCCKUX J3JIEMCH-
TOB

HX TTOJI0KEHHS B IIe-
PHUOAMYECKOU CUCTEME
1 0COOCHHOCTEHN CTPO-
eHus ux atoMoB. Ilo-
JIy4aT BO3MOKHOCTH
HAYYUTh-

cs1: OOBACHATH 3aKO0-
HOMEpPHOCTH U3MEHE-
HHS CBOICTB rajore-

ckux 3amad. KOMMYHHUKATUB-
HbIE: YMEHUE ONPEEIATh UEIN
CBOEro 00y4YeHHsl, CTABUTh U
(dbopmynamrpoBath A cedst HO-
BBIC 33J1a4¥ B yueOe U To3Ha-
BaTeJIbHOU JEATEIbHOCTH, pa3-
BHBATh MOTHBBI 1 HHTEPECHI
CBOEH MMO3HABaTEIbHON Aes-




HOB C YBEJIHYCHUEM
aTOMHOTO HOMeE-

pa. Onpenensits npu-
HaJJIEKHOCTh Be-
LIECTB K ONpEeNenEH-
HOMY KJIacCy COeu-
HEHUM.

TCIBHOCTH.

PerynatuBHble: NPOrHO3UPY-
10T pe3yJIbTaThl YPOBHS yCBOE-
HUS U3y4aeMOro MaTepHana;
MIPUHUMAIOT U COXPAHSIOT

y4eOHYIO0 3a/1a9y

19 Xi1op. dusnueckue u yuebnoe | Hayuar- Ilo3HaBarenbHble: BbIsiBIEHUE | Oco3HaHUE yueb | §13
XUMHUYECKHE 3aHATHEe | cA:XapakTepus3oBaTh | OCOOEHHOCTEH M MPU3HAKOB L[EJIOCTHOCTH HUK
CBOIICTBa XJI0pa AJIEMEHT XJIOp. 3HaTh | OOBEKTOB; MPUBOJUTH IPUME- | Teorpaduye-
¢usnyeckue U XxumMu- | ppl. KOMMyHUKaTUBHBIE: B3a- | CKOW Cpebl.
YECKHUE CBOMCTBA XJIO- | UMOJCUCTBHE B XoJie Tpynno- | OBiaaeHue
pa Iloxyyar BO3- BOM paboOThI, BEAYT JUAJIOT, CUCTEMOMH 3Ha-
MOJKHOCTh HAYYUTh- | YUYAaCTBYIOT B AMUCKYCCUU; IIPU- | HUM U IpUMeE-
¢sl CPAaBHUBATh CBOM- | HUMAIOT JPYrO€ MHEHHE U II0- | HEHUE UX B
CTBA MPOCTHIX Be- 3ULMI0. PerynsTuBHbIE: Mpo- KU3HEHHBIX
LIECTB XJIOPa, Pa3bsc- | THO3UPYIOT PE3yJbTaThl YPOB- | CUTyalUsX.
HATH 3TH CBOMCTBA B HSl YCBOEHUS U3y4aeMOro Ma-
CBETE MPEACTABICHUI | TepHalla; IPUHUMAIOT U CO-
00 OKUCJIUTEIBHO- XpaHAIOT yueOHYIO0 3a/1auy.
BOCCTAaHOBUTEIBHBIX
rpoleccax
20 XII0pOBOOPOA;: ITonyyenue u yuebHoe | Hayuar- Ilo3HaBarenbHble: GhopMupo- OBnanenune yueb | §14
MOJIydeHUE U CBOWCTBA XJIO- 3anstue | €A: ONHUCHIBaThH CBOM- | BaHHE MPOOJIEMBI ypOKa, CO- CHUCTEMOM 3Ha- | HUK
CBOIICTBA. poBoIOpOIA CTBa BEILECTB B XOJ€ | 3JaHUE AITOPUTMA IEATEIbHO- | HUM U IPUMeE-

J€MOHCTPALIMOHHOTO
1 1abOPaTOPHOTO IKC-
nepumenTta. Cobiro-
JaTh TEXHUKY 0e3-
onacHocTd. Iloyuar
BO3MOKHOCTh
HAY4YHMTh-

cs: BeIABIATE IIpo-
0JIeMBI U TIEPCTIEKTH-
BbI pazButus AIIK B

CTH TIPH PEUICHUU TTPOOIIEMBL.
KOMMYHUKATHBHBIC: IIOUCK H
BBLIIEIIEHNE HEOOXOANMON NH-
(dhopMaruu; yMeHue ¢ 10cTa-
TOYHOU TOYHOCTHIO BBIPAXKATh
CBOM MBICIIH B COOTBETCTBUH C
3a/1a4aMy ¥ yCIOBUSIMH KOM-
MYHUKaIUH.

PerynaTuBHBIE: IMPUHATHC U

HEHUC UX B
JKHU3HCHHBIX
CUTyalluAgX.




Poccun Ha ocHOBE
aHaJM3a JIOTOJIHHU-
TEJBHBIX HCTOYHUKOB
reorpaduyecKoi NH-
¢dopmaruu. [Toaro-
TaBJIUBATh KPATKHE
COOOIIECHHUS MU TIpe-
3eHTaIKu 00 CTOPUHU
CTaHOBJICHUS TPAHC-
nopta B Poccun

coXpaHeHHe yueOHOM 3a1aui.

21 Counsinas xucnora | Xjopusl, Kaue- | yueonoe | Hayuar- [lo3HaBarenbHble: ycTaHOBNE- | OBlIageHue yueb | §15
U €€ COJIN. CTBEHHAs peak- | 3aHaThe | ¢sA: Pacnosnasath HUE MPUYNHHO-CIICJICTBEHHBIX | CUCTEMOM 3Ha- | HUK
1Us HA XJIOPHUJ- OIIBITHBIM ITYTEM CO- cBs3eil. KOMMYHMKATHBHEIC: HUH
HOH JISTHYIO KUCIIOTY U €€ YMEHHE C JOCTaTOYHOU TOYHO-
COJIU, a TaK)Ke OPOMH- | CTHIO BBIPA)KaTh CBOU MBICIIU B
nbl 1 moa uabl. [losry- | COOTBETCTBHH C 3aJja4aMU U
YaT BO3MOKHOCTH YCJIIOBUSIMU KOMMYHUKAIIHH.
HAYYHUTh- PerynsaTuBHBIC: IPUHATHE U
csa:lcnonb3oBath COXpaHeHHe yuyeOHOH 3aaun.
pUOOpeTEHHBIE 3HA-
HUS U YMEHUS B TIPaK-
TUYECKOU JeSTENbHO-
CTH U MOBCEIHEBHOMN
KHU3HH C 1IeIbI0 0€3-
OIaCHOTO OOpaIeHUs
C BEUIECTBAMHU U MaTe-
pHuaraMu U 3KO0JIOTHU-
YECKU IPAMOTHOTO
TOBEJICHUS B OKPY-
JKAIOUIEN cpee
22 [1/pNe3. ITomyue- | Pemenue 3xc- npaktu- | Hayuar- ITo3HaBaTenbHBIE: TOUCK U Oco3HaHue yueb | §16
HUE COJITHOM EpUMEHTAITb- yeckas cs1: OnuchIBaTh CBOM- | BbIIEIEHHUE HEOOXOIUMOM UH- | IIETTOCTHOCTH HUK
KHUCJIOTHI U U3y- HBIX 3aJa4: pa60Ta CTBa BE€UICCTB B XO/I€ (i)OpMaHI/II/I; CHUHTC3UPOBATH 3HAHWUH KaK
YeHne ee «Ilonyaenue JIEMOHCTPALIMOHHOTO | UMEIOLIHMECs 3HAHUSI;, BEIOOD BA)KHEUILIETO
1 1a0OpaTOPHOTrO IKC- | OCHOBAHUI U KpUTEPUEB IS KOMITOHEHTA

COJISTHOH KHUCJIO-




CBOICTRB. ThI U U3yYCHHUE nepumenta. Cobio- MOCTPOEHUS JIOTUYECKOW LIENU | HAYYHOH Kap-
€€ CBOMCTBY JaTh TEXHUKY 0€3- pacCyXIeHHi, yMEHUE MOJHO | Thl MHpA.
onacHoctu. Ilosryyar | BeIpakaTh CBOU MbICIIH. KoM-
BO3MO’KHOCTh MYHHUKAaTUBHBIC: ()OPMUPOBa-
HAYYHUTh- HHE U PA3BUTHE TBOPUYECKUX
csi:Pacno3naBarh CITOCOOHOCTEH.
ONBITHBIM NIYTEM CO-
JIAHYIO KUCIIOTY U €€ PerynstuBHbIE: yMEHHUE Opra-
COJTH, a TAK)Ke OPOMH- | HH30BBIBATH CBOIO JICATEIIb-
JIbl 1 HOJAUIBI. HOCTbh, BRIOUpATh CPEICTBA JJIs
peanu3aiuu Hesen.
Kucsopoa u cepa (74)

23 XapaktepucTuka | AJioTponus. yuebHoe | Hayuar- [To3HaBaTenbHBIC: BHIOOP OC- OBnanenue Ha | yueO | §17
KHUCJIOpOJa U ce- | AJUTOTpomnHas 3anstue | cA: OnpenensTh 3aK0- | HOBAHUM U KPUTEPHUEB ISt YpOBHE 00I1Ie- | HUK
pBI MOAU(UKAITHU. HOMEPHOCTH U3MEHE- | CpPaBHCHHUS. ro oopasoBa-

O30H - Kak HHS CBOICTB dJIEMCH- HHS CUCTEMOI

IIpoCTOC COCau-
HCHHC

TOB B A-TpyIIax,
OTIpeIeIIeHUE TTOHSTHS
AIJIOTPONHU. Y METh
JaBaTh OOIIYIO Xapak-
TEPUCTUKY DIIEMEHTOB
Y TIPOCTHIX BEIIECTB
MOATPYIIIBI KUCIIOPO-
J1a, O0BICHSTE, ITOYe-
MY YHCJIO IPOCTHIX
BEIIECTB B HECKOJIBKO
pa3 MpeBOCXOUT YHC-
JI0 XUMHUYECKHX dJIe-
MEHTOB, XapaKTepU30-
BaTh POJIb O30HA B aT-
Mocdepe oayuar
BO3MOKHOCTH
HAYYUTh-

csi. OOBSCHATH 3aKO0-
HOMEPHOCTH U3MEHe-

KoMMyHUKATHBHBIE: Y4aCTBO-
BaTh B KOJUIEKTHBHOM OOCYK-
JeHUH po0eM; 0OMEHUBATh-
¢ MHEHUSAMH, IIOHUMATh I10-
3UIHIO TAPTHEPA.

PerynsatuBHbIE: yMEHHE Opra-
HHU30BaTh CBOIO JIESITENBHOCTD,
ONPEACIIATE €€ 3a7a4u U Olie-

HHMBATh JIOCTUTHYTHIE PE3YJIb-

TaThl.

3HAHUH.




HHS CBOMCTB JIEMEH-
toB IVA-Tpynmsr. Xa-
paKTepu30BaTh aI0-
TPOTIHIO KKCIIOPOa U
CephI KaK OJIHY H3
MPUYUH MHOTO-
00pa3usi BEUIEeCTB.

24 CaoiicTBa 1 npu- AmotponHsie yuebHoe | Hayuar- Ilo3HaBarenbHbIe: BEIOOD OsnageHnue Ha | yueb | §18
MEHEHUE CEPBI. MOMpUKAIIIH 3aHsTHE | Cfi:XapakTepu3oBaTth | HamOosee 3((HEKTUBHBIX CIIO- | YPOBHE OOIIE- | HUK
cepsl (poMOmde- ¢usnyeckue U XuMH- | cOOOB pelleHHs 3a/1ad B 3aBU- | ro 0Opa3oBa-
CKast, MOHO- YeCKHe CBOWCTBA Ce- CHUMOCTH OT KOHKPETHBIX HUS CUCTEMOM
Krmumas). Oio- pbl, €€ AUIOTPONHbIE | YCIOBUH. 3HaHU.
TawusL. moaudukarmu. Ilo-
JIy4aT BO3MOKHOCTh | KOMMYHHKATHBHEIE: YMEHHUE C
HAYYUTh- JIOCTATOYHOM MOJHOTOU U
Cfl: COCTaBJIATh YpaB- | TOYHOCTBIO BBIPAKATh CBOM
HEHHsI PEaKIMid, OA- | MBICIU B COOTBETCTBUU C 3a-
TBEPKAAIOLINX OKHC- | Ta4aMU M YCIOBHSIMUA KOMMY-
JUTETHHBIE U BOCCTA- | HUKAIIHH.
HOBHTEJbHBIE CBOM-
CTBa CEpbI, CPABHHU- PerynaruBHble: NpUHUMATE U
BaTh CBOICTBA MpO- COXpaHATh YUEOHYIO 3a/1a9Yy;
CTBIX BEIIECTB CEPBI U | CAMOCTOATENBHO BBIACTATH U
KHUCJIOPOAa, pa3bsc- (hopMHUPOBATH 11EITb; COCTaB-
HSITh 3TH CBOMCTBA B JSITh TUTaH M TOCIe10BaTE b~
CBETE IIPEACTABICHUN | HOCTH JIEHCTBUIA.
00 OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX
mporeccax
25 CepoBoniopo. Cynbsounsl, yuebHoe | Hayuar- Ilo3HaBarenbHble: ymMmeHue op- | OBnagenue Ha | y4ue0 | §19
Cyﬂ],q)p[;[},] PI/IIlpOCYJ'IB(I)I/II[. 3aHATHUE CHA: OHpC}IGJ‘IﬂTB CIIOCO | TaHU30BBIBATH CBOKO ICATCIIb- YpOBHE 061116- HUK
CepoBoI0poa 0 MoJTy4eHUs CepoBO- | HOCTb, BBIOMpATh CPEJCTBA Ui | 0 00pa3oBa-

Jopoja B laboparo-
pUU U €TO CBOMCTBA.
IHoay4yaTt BO3MOXK-

peanuzanuu nenei. KoMmyH#-
KaTUBHBIEC: TPUHUMATh U CO-
XpaHATh yuyeOHyIo 3a1auy. Pe-

HUA CUCTEMOU
3HAHUU.




HOCTH HAYYUTh-
csi: O6cyxaaTh

Y 3aIMCBhIBATh YPaB-
HEHUS peaKIui, xa-
pPaKTepHU3YIOIINX
CBOMCTBa CEPOBO/IO-
pojia, B MOHHOM BHJIE

TYJISATHBHBIE: (HOPMUPOBAHHE U
pa3BUTHE YMEHHUH BECTH CaMO-

CTOSATEIHHBINA TIOUCK, OTOOP
uHdopmaIuu.

26 Oxkcup cepsl (IV). | Cepauctoiii ras. | yuebHoe | Hayuar- [To3HaBaTenbHbIE: CAMOCTOS- OBnanenue yueb | §20
Cepuucras xkuc- | Cynbdursl U | 3aHsaTHe | €A:XapaKTepu30BaTh | TEIBHO BBIACIATH U (POPMHUPO- | CUCTEMOM 3HA- | HUK
JIOTBL. TUAPOCYIb(YUTHI okcua cepol (IV), ma- | BaTh LeiH; aHATU3UPOBATh BO- | HUM U IpUMe-

BaTh XapaTepPUCTUKY pockl, (OPMUPOBATH OTBETHI. | HEHHUE UX B
CEpPOBOJOPOAHON U AKU3HEHHBIX
cepHUCTOM kucioTaMm, | KOMMyHUKAaTUBHEIC: y4acTBO- | CUTYyalUsX.

a TaK)Ke UX COJISIM. BaTh B KOJUICKTUBHOM 00Cyx- | PopmupoBa-
IosyuaT BO3MOK- JeHUH 1po0seM; OOMEH MHe- | HUE YCTaHOBKHU
HOCTH HAYYUTh- HUSIMH, [IOHUMaHUE MO3ULIUN Ha OTBET-

cfl: COCTABJIATh ypaB- | MapTHepa. CTBEHHOE OT-
HEHUs pPeakluii, xa- HOILIEHUE K
paKkTepU3yIOIINX PerynatuBHble: CTaBUTh y4eO- | OKpYXKarolen
CBOICTBA ITUX Be- HYIO 33/1a4y Ha OCHOBE COOT- cpene, HE0O-
LIECTB, OOBSACHATH HECEHMSI TOTO, UTO YK€ U3- XOJUMOCTH €€
IIPUYMHY BBINAJAECHHUS | BECTHO M YCBOEHO, M TOTO, UTO | COXPAaHEHUS.
KHCJIOTHBIX JTOKJEHN €11l€ HEU3BECTHO.

27 Oxkcup cepsl (VI). | Cynbdartsr. yueOHoe | Hayuart- [lo3HaBaTenbHbIE: BHISIBISITD OBnanenue Ha | yueO | §21

Cepnas kuciora. | ['mapocynbdarel | sapstue | €A:XapakTepu3oBaTh | OCOOEHHOCTH M IIPU3HAKU 00B- | ypOBHE OOLIE- | HUK
CepHblii aHruj- okcuna cepsl (VI), cep- | eKTOB; IPUBOAUTH IPUMEPHI B | IO 00pa3oBa-
pua. Oneywm. HYIO KUCIIOTY, OIIpe- KaueCTBE BBIIBUTAEMBIX 110- HUS CUCTEMOM
Bzaumoneii- JIETSATh CBOMCTBA pa3- | JOKECHUU. 3HaHHUH.
CTBUE KOHLIEH- 0aBIIEHHOW cepHOU
TPUPOBAHHOMN kucinotel. [loayyar KoMMyHHKaTUBHBIE: B3aUMO-

CEpPHOU  KHCIIO-
ThI C METAJIJIaMHU

BO3MOKHOCTh
HAYYUTh-

csa: Onpenenars npu-
Ha/IJIE)KHOCTD Be-
LIECTB K OIIPENEIEH-

JIECTBOBATH B XOJI€ TPYIINO-
BOM pabOThI, BECTH JTUAJIOT,
y4acTBOBaTh B JUCKYCCHUU;
MIPUHUMATD JIPYyroe MHEHUE U




HOMY KJIacCy CO€Iu-
HeHui. ConocTaBisATh
CBOICTBa pa30aBiieH-
HOW U KOHIIEHTPHUPO-
BAHHOW CEPHOM KHUC-
JIOTHI

IIO3UIIHH.

PerynaruBHbI€: IPOrHO3UPO-
BaTh Pe3yJbTaThl YPOBHS
YCBOEHUS U3y4aeMoOro mare-
puana; IpUHUMATh U COXpa-
HSTh YYEOHYIO 3a7auy.

28

[1/pNed. Pemenne
IKCIEPH-
MEHTaJIbHBIX 3a-
J1a4 1o TeMe.

Pemenue skc-
nepu-
MEHTAJIbHBIX
3a71a4 10 TEME
«Kucnopoa u
cepay.

MPaKTH-
qyecKast
paborta

Hayuar-

cs: Pacno3HaBath
OIBITHBIM IIyTEM pac-
TBOPBI KUCJIOT, CYyJIb-
¢buapl, cynbOUTHI,
cynbgatsl. Mcnonb3o-
BaTh MPUOOPETEHHBIE
3HaHUS U YMEHUS B
MPAaKTUYECKOM aesi-
TEJIBbHOCTH U MOBCE-
JTHEBHOM >KU3HHU C IIie-
Jb10 6€30macHoro 00-
pallleHus ¢ BEelleCcTBa-
MU U MaTepualaMy U
9KOJIOTHYECKHU Ipa-
MOTHOTI'O IIOBEJICHUS B
OKpY>Karollen cpene.
IHony4ar BO3MOXK-
HOCTbh HAYYHUTh-

cs: BauciATh 1o
XUMHUYECKUM ypaBHe-
HUSIM Maccy, 00bEM 1
KOJIMYECTBO BEIleCTBA
OJIHOTO U3 IIPOAYKTOB
peaxkuuu mo Macce uc-
XOJIHOTO BEIIECTBA,
00BEMY WIIH KO-
JIMYECTBY BEIIECTBA,

Ilo3HaBaTenLHbBIE: BBISIBIATE
0COOEHHOCTH M MPU3HAKUA 00'b-
€KTOB; TIPUBOJUTH IPUMEPHI B
Ka4eCTBE BBIJIBUIAEMBIX I10-
JIOXKCHHI.

KoMMyHMKaTHBHBIE: B3aUMO-
JIeicTBOBATh B XO/€ I'PYIIIO-
BOI1 pabOThI, BECTU AUAJIOT,
y4acTBOBaTh B TUCKYCCHUH;
MIPUHUMATD JPYroe MHEHHE U
NO3UILUH, JOIIYCKaTh CyLIe-
CTBOBaHME Pa3HbIX TOUEK 3pe-
HUS.

PerynsaTuBHBIEC: OCO3HAHHE Ka-
gecTBa N ypOBHfI YCBOGHI/ISI;
BOJIEBAsE CAMOPET YIS, KaK
CIIOCOOHOCTH K MOOMIIM3ALIUU
CHWJI U DHEPTHUH

OsBnanenue
CUCTEMOH 3Ha-
HUU

HHUK

§22




CoJIepKallero ornpe-
NENEHHYIO JTOJTIO TIPH-
Mecel.

29 KonTposbHast pa- yuebHoe | Hayuar- Ilo3HaBarenbHble: ocymiecTB- | OBnageHue
Oora Ne2. 3aHATHE | CHl: TIPUMEHSTD 3Ha- JSITh TIOUCK HYXHOU HH(OP- CHCTEMOH 3Ha-
HUS, yMEHUS U HaBbl- | Malluu B yueOHUKe, aTiiace. HUi
KM, TIOJTy4eHHbIe TpH | KOMMYHUKATHBHBIE: YUYUTHCA
U3Yy4EHUH TEeMbI BBIPa’KaTh CBOM MBICIIU B CO-
OTBETCTBHH C 331a4aMU U
YCIOBUAMU KOMMYHMKAIIHUH.
PerynstuBHEIE: TPOTHO3UPO-
BaThb Pe3yJIbTaTbl YPOBHS
YCBOEHHE U3y4aeMOro mMare-
puana.
A3ot u ¢pocdop (119)
30 Xapakrepuctuka | Hutpunsl. yuebHoe | Hayuar- Ilo3HaBarenbHble: BEIOUPATH Osnanenue yueb | §23
asora u pocdopa. | Pochuas 3aHATHE | CHI: IPUMEHATH 3HA- HanOosee 3 (HEeKTUBHBIC CTIO- | CUCTEMOM 3Ha- | HUK

duznueckue n
XUMHUYECKHUE
CBOMCTBA a30Ta.

HUE TIEPUOJANYECKON
CUCTEMBI U CTPOCHHUS
aToMa IIPU XapakKTe-
PUCTHKE XUMUYECKUX
JJIEMEHTOB. 3HATh
cBoricTia aszora. ITo-
JIy4aT BO3MOKHOCTD
HAYYUTh-

cs. OOBSACHATD MPHU-
YUHY XUMHAYECKOU
MHEPTHOCTH a30Ta,
COCTaBJISITh ypaBHe-
HUSI XUMHUYECKUX pe-
aKIMii, XapaKkTepu3y-
IOLUX XUMUYECKHE
CBOICTBA a30Ta, "
Pa3bACHATH UX C TOY-
KM 3pEHUs IPEICTaB-

coOBI pelIeHus 3a1a4; KOHTPO-
JUPOBATh U OLIEHUBATH MPO-
LIECC U PE3YJBTAT IEATEIbHO-
CTH.

KoMMyHUKaTHBHBIE: OTOBA-
pUBaThCS O pacrpeneIeHun
(GyHKUIMH U poJieil B COBMECT-
HOM IesITeTbHOCTH.

PGI‘YJ'IHTI/IBHI)IGZ YMCHHUE Oopra-
HHU30BbIBATH CBOIO ACATCIIb-

HOCTh, BEIOMPATH CPEACTBA JJIS
peanu3anuu neneu.

HUH.




JIEHUI 00 OKHUCIIHU-
TENBLHO-

BOCCTAaHOBUTEJIbHBIX

mpoueccax

31 AmMuak. Hon ammoHus, | yueObnoe | Hayuwar- Ilo3HaBaTeNbHbBIE: CTAHOBIIC- Vmenue ¢ 1o- | yue6 | §24

JOHOPHO- 3aggarue | cA: OnpenensaTs Me- HUE IPUYMHHO-CIICICTBECHHBIX | CTATOYHOU HUK

AKIIENITOPHbIIL XaHW3M 00pa3oBaHMs | CBsi3el; BEIOOP Haubomee 3¢- IMOJIHOTOM U

MEXAHM3M HMOHA aMMOHMS, XMMHU- | (EKTUBHBIX CLIOCOOOB pelie- TOYHOCTBIO
YECKUE CBOWCTBA aM- | HMS 33/a4 B 3aBUCUMOCTH OT BBIPAXKaTh
muaka. Ioayqar KOHKPETHBIX YCIIOBUH. CBOM MBICIIU B
BO3MO’KHOCTh COOTBETCTBHUHU
HAY4YHUTBHCSH: COCTAB- KoMMyHMKaTUBHBIE: YMEHHE C | € 3aJa4aMU U
JATh YPABHEHUS PEAK- | JOCTATOYHOW TOYHOCTBIO Bbl- | YCIOBUSMHU
LU, XapaKTEPU3yl0- | paXaTb CBOU MBICIH B COOT- KOMMYHHMKa-
LIUX XUMHYECKHE BETCTBHHU C YCIOBUSIMHU KOM- LIMH; BJIAJICHUAE
CBOMCTBAa aMMHUaKa, U | MyHHUKaIUU. MOHOJIOTHYe-
Pa3bACHSTH UX C TOY- CKOH U guajio-
KM 3pEHUs IPEJCTaB- | PerynaruBHbIE: yMEHUE Opra- | THYECKOM
JIeHUH 00 DIEKTPOIH- | HU30BBIBATh CBOIO JICATEIb- ¢dbopmamu pe-
TUYECKOM JUCCOLMA- | HOCTh, BRIOMPATh CPENICTBA AJIs | YH; IIOCTPOE-
MU ¥ OKHCIIUTENILHO- | pealnu3aluy Lelei. HUE JIoThye-
BOCCTAHOBUTEIBHBIX CKOM1 Lienu
MPOLECCOB pacCyXICHHIl.

32 [T/pNeS5.Ilonydyen | [lomyuenue am- | mpaktu- | Haywyares: nonydars | [lo3HaBarenbHbIe: yMEeHUE Be- | YMeHHe ¢ 10- | yueO | §25
e aMMHaKa 1 MHUaKa M U3yde- | 4eckas aMMHAaK PEeaKIuen CTH CaMOCTOSITEIbHBIN IIOUCK, | CTATOYHOU HUK
A3Y4YEHHUE €r0o HHE ero CBOUCTB pa60Ta HOHHOr0 0OMeHa U OT60p I/IH(l)OpMaI_[I/II/I, €C IIpe- MMOJIHOTOM U
CBOMCTE. JT0Ka3bIBaTh OMBITHBIM | oOpa3oBanue. KommyHuKa- TOYHOCTBIO

yTeM, YTO cOOpaH- TUBHbBIE: (JOPMHUPOBAHUE COO- | BBIpaXKaTh
HBIH ra3z — aMMuak CTBEHHOT'O MHEHUS U MO3UIIUU. | CBOM MBICIIU B
IHosryyaT BO3MOK- PerynsaTuBHbIE: IIAHUPOBAHUE | COOTBETCTBUU
HOCTb HAYYHUTh- CBOHUX JICUCTBUI B COOTBET- C 3a/1a4aMu U
Cs:aHaJIU3UPOBAThH CTBUHU C ITIOCTABJIEHHOM 3a/1a- YCIIOBUSIMU
Pe3yNbTaThl ONBITOB M | Yel U YCIOBUSIMHU €€ peaju3a- | KOMMYHHKa-
nenaTth 0000LIaomue | UK, B TOM YHCIIE BO BHYTPEH- | LIUH; BIIaJIeHUE
BBIBO/IbI HEM IUIaHE. MOHOJIOTHYe-




CKOM M Juajio-
THYECKOU
dbopmamu pe-
YU; MOCTpOE-
HHE JIOTHYC-

CKOH Lenu
pacCy X ICHHIA.
33 Conu aMMOHUS. Conu ammoHus. | yueOHoe | Hayuar- Ilo3zHaBarenbHble: ycTaHOBNE- | OBlagcHue yuebd | §26
JlBoituble conu | 3aHATHE | ¢A: ONpenensaTs Kayec | HUe MIPUYMHHO-CIECICTBEHHBIX | CUCTEMOM 3Ha- | HUK
TBEHHYIO PEAKLIMIO HA | CBSI3€U U 3aBUCUMOCTH MEXIY | HUM
noH ammoHus. Iloay- | oObexkramu. KommyHHMKaTHB-
4YaT BO3MOKHOCTh HBIE: IUNIAHUPOBAHUE LIEJIN U
HAYYHUThCS: COCTaB- CHoCcoObI B3aUMOICHCTBUS;
JIATh YpaBHEHUS XU- 00MEH MHEHMSIMU, TOHUMaHUE
MUYECKUX peaKlui, IIO3ULIUU [TapTHEPA.
XapaKTEepU3YIOIIHUX
XUMHUYECKHE CBOMCTBA | PerynsTUBHbBIE: COXpPAaHEHHE
CoJIe aMMOHUS, U yueOHOM 3a/1auM; yUUThIBATh
Pa3bCHATD UX B CBETE | BBIJCICHHBIC YUUTEIIEM OPHU-
IpeCTaBIeHUN 00 EHTUPBI JCHCTBHUS.
BJIEKTPOJIUTHYECKON
JUCCOLALUU
34- A3oTHas kuciora. | XuMu3M noiny- | yueOHoe | Hayuar- Ilo3HaBaTenbHblE: yMeHUE Be- | OBnageHue yuebd | §27
35 uyeHus a30THOU | 3ansthe | 5. ConocTaBysaTh CTH CaMOCTOSITEJIbHBIN NIOUCK, | CUCTEMOM 3HA- | HUK

KHCJIOTBI

OxuciHuTeIbHBIE
CBOMCTBA a30T-
HOM KHMCIIOTEIL.
Bzaumoneii-
CTBHE C MeTaJ-
JJaMH

CBOICTBa pa30aBiieH-
HOM U KOHLEHTPUPO-
BaHHOM a30THOM KHC-
JIOTHL. Y CTaHABIUBAaTh
MIPUHA/ITIE)KHOCTH Be-
LIECTB K OIIPENEIIEH-
HOMY KJIacCy COe/IH-
HeHui. Iloyyar
BO3MO’KHOCTH
HAYYHUTh-

csl: COCTaBIIATh ypaB-

otOop uHpOpMaIIHH, €€ TIpe-
o0Opa3oBaHHe.

KomMmyHuKaTHBHBIE: (hopMHU-
poBaHUE COOCTBEHHOT'O MHE-
HUS U [TO3ULINH.

PerynsTuBHBIE: IJTAHUPOBAHUE
CBOMX JICHCTBHI B COOTBET-
CTBHH C IIOCTAaBJIICHHOH 3aJ1a-
Yyell U YCIOBUSMU €€ peanusa-

HUU




HCHUS XUMHYECCKUX
peaKuii, IeKaIuX B
OCHOBE IPOU3BOJICTBA
A30THOM KHCIIOTBI, U
Pa3bICHATH 3aKOHO-
MEPHOCTH HX MPOTE-
KaHMS, COCTABJIATh
ypaBHEHUS peaKkuid
MeX1y pa30aBIeHHOM
U KOHILICHTPUPOBaH-
HOI a30THOM KHCJIO-
TON M MeTajlJlaMH,
OOBSACHATH UX B CBETE
npeAcTaBICHUN 00

q1uu, B TOM YUCJIC BO BHYTPCH-
HEM IIJIaHE.

OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX
IIPOLIECCOB
36 Conu a3oTHOM Hutpatsl u oco- | yueOHoe | Hayuar- ITo3HaBaTenbHBIC: CTAHOBIIE- OBnanenune yuel | §28
KHUCJIOTHL. OEHHOCTH UX 3anstue | €. OOCyXaaTh Kauec | HUE MPUYMHHO-CIEACTBEHHBIX | CUCTEMOU 3Ha- | HUK
pa3IoKeHUs TBEHHYIO PEaKLMIO Ha | CBs3eil; BbIOOp Hanbomnee 3¢- | HUil
IIPY HarpPEBAHUU HUTPAT-UOH. (eKTUBHBIX CIIOCOOOB periie-
HUS 3a7a4 B 3aBUCUMOCTH OT
MosyyaT BO3MOK- KOHKPETHBIX yclIoBUI. KoM-
HOCTb HAYYUTh- MYHUKaTHBHbIE: YMEHHUE C J10-
¢f: OTVINYATh COJIH CTaTOYHON TOYHOCTBHIO BbIpa-
a30THOM KHUCJIOTHI OT | ’KaThb CBOU MBICIU B COOTBET-
XJIOPUJIOB, CYNIb(ATOB, | CTBUH C YCIOBUSIMH KOMMYHHU-
Cynab(GUI0B U Cynbdu- | Kaluu. PeryiasaTuBHbIE: yMe-
TOB, COCTABIIATh ypaB- | HHE OPraHU30BBIBATH CBOIO
HEHUs peakluil pa3- JesITeIbHOCTh, BEIOUPATh
JIOKEHUSI HUTPATOB CpeICTBa /7Sl pealn3aluu 1e-
nen.
37 docdop. bensrit, kpac- yueOHoe | Hayuar- [To3naBaTenbHbIC: YMeHUE Be- | OBrnageHue yueb | §29
HBIM ¥ 9YepHBIM | 3aHsTHEe | €A:XapaKkTepU30BaTh | CTU CaMOCTOSITENIBHBIN ITOMCK, | CUCTEMOM 3Ha- | HHUK

hocdop

AJUIOTPOITHBIC MO~

otOop nHbOpMaIHH, €€ TIpe-

HAU




¢dukamuu hocdopa,
CBOWCTBaA O€JIOro u
kpacHoro docdopa.
IMosy4yaT BO3MOK-
HOCTb HAYYHUTh-

CsI: COCTABJIATh ypaB-
HEHHSI XUMHYCCKHX
peaKIuii, XapaKTepH-
3yIOUIMX CBOMCTBA
dhochopa

oOpa3oBanue. KoMmMyHmKa-
THUBHBIC: (popMUpOBaHUE COO-
CTBEHHOT'O MHEHUS U TIO3UIIHH.
PerynsaTuBHbIC: IJIAHUPOBAHHE
CBOHUX JICHCTBUI B COOTBET-
CTBUHU C IIOCTABJICHHOI1 3a/1a-
4YeH U YCIOBUSIMHU €€ peanunsa-
U U.

38

Oxkcun dpochopa
(V). ®ochophas
KHCIIOTA U €€ CO-
JH.

dochopHbIit
aurugapua. Op-
todochopHas
kuciora. I 'na-
podocdar-uoH,
auruapodoc-
¢at-non. Ilpo-
CTBIE U CIIOXK-
HbIC MUHEPAJTb-
HbIE YI00peHus

yueOHoe
3aHATUC

Hayuar-

cs1: XapakTepu3oBaTh
cBoiicTBa (ocdopHOro
aHruaApuaa u Goc-
(OpHOI KUCIIOTHI.
[Tonumars 3HaueHUE
MUHEPAJIBHBIX yI00-
pEHUl U paCTeHUN
Mosry4yaT BO3MOK-
HOCTb HAYYUThCS!
COCTaBIISITh YpaBHe-
HUS peakiuii, xapax-
TEPUBYIOMUX XUMHYE-
CKHE CBOICTBa OKCHIA
dbocdopa (V) u doc-
(hopHOI KUCTOTHI, U
Pa3bICHATH X B CBETE
MpeaCTaBIeHUN 00
BJIEKTPOIUTUYECKON
JMCCOLIMALIUU U OKHC-
JTUTETHHO-
BOCCTAHOBUTEJBHBIX
mporieccax, IpoBo-
JUTh Ka4eCTBEHHYIO
peakiuio Ha pocdart-

ITo3HaBaTeNbHBIE: YMEHHE BE-
CTH CaMOCTOSTEIbHBIN TOUCK,
oT0op uHpOpMAIUH, ee TIpe-
obOpasoBaHHue.

KommyHuKaTHBHBIE: POPMHU-
poBaHue COOCTBEHHOT'O MHeE-
HUS U NTO3HLINH.

PerynsTuBHBIE: TJTAHUPOBAHUE
CBOMX JICMCTBHI B COOTBET-
CTBHH C IOCTABIICHHOM 3a/a-
Yyel U YCIOBUSAMU €€ peanusa-
LIUH.

Osnanenue
CUCTEMOH 3Ha-
HUU

HHK

§30




HOH.

39 Pemenue 3amnau OcBoenue HOBO- | yueOHOoe | Haywartesi: pemath [To3HaBaTenbHbIE: CAMOCTOS- Oco3HaHue yaeb | Tet-
Ha HpaKTI/IquKI/Iﬁ I'0 TUIIA 3aJa4 3aHATHE PACUCTHBIC 3aJa4U 110 TCJIBHO BBIACIIATL U (I)OpMI/IpO- HECJIOCTHOCTH HUK pagb
BBIXOJI. YPaBHEHUSIM XUMUYE- | BaTh LEIU; aHAIU3UPOBATh BO- | MOJYYEHHBIX

CKMX PEaKLHH ¢ uc- pocsl U (popMUPOBATH OTBE- 3HaHUM.
M0JIb30BAHUEM MACChI, | Thl. KOMMYHHUKATUBHBIE:!
KOJINYECTBA BEIIECTBA | YYACTBOBATH KOJUJIEKTUBOM B
Wi 00beMa OHOTO o0cyxIeHrH mpooieM; oOMeH
W3 BCTYNUBIINX WU MHEHHSIMU, TOHUMATh MO3U-
MOJIYYarOLUXCs B pe- | LU0 apTHepa. PerynsaTus-
akiuu BemiecTB Ilo- HbIC: MPUHUMAIOT U COXPAHS-
JIy4aT BO3MOKHOCTb | 10T YUeOHYIO 33/1a4y; COCTaB-
HAYYHUTh- JSIFOT TUJIAH U MTOCJIEA0BATENb-
cs1: BeInomHaTe 3a7a- | HOCTH AEUCTBHIA.

HHS Ha 33/IaHHBIE Te-

Mbl. JlenaTe onpene-

JICHHBIEC BBIBOJIBI MPU

pelIeHnu 3a1a4y

40 KonTpoinbnas pa- yueOHoe | Hayuart- [Mo3naBaTenbHbIC: OcymecTB- | OBnageHue

60ota Ne3. 3aHsTUE | CHA: IPUMEHATH 3HA- JSTH TIOUCK HY>KHOU HH)OP- CUCTEMOM 3Ha-
HUSI, YMEHUS Y HAaBbI- | MaIluu B yueOHUKE, aTiace. HUM
KM, OJy4eHHble pu | KOMMYHUKATHBHBIE: YUYUTHCA
W3yYEHUN TEMBI BBIPaXKaTh CBOM MBICJIU B CO-
OTBETCTBUH C 3a/1a4aMU U
YCIOBUSAMHU KOMMYHUKAIUU.
PerynaruBHbI€: TPOrHO3UPO-
BaTh PE3YJIbTaThl YPOBHS
YCBOEHHE U3y4aeMOIr0 MaTe-
puasa.
Yraepoa n kpemuuii (104)

41 XapakTepucTuka | AJIOTpOmnus yueOHoe | Hayuar- [To3HaBarenbHbIE: BhIABICHUE | OBajeHue yueb | §31

yriepoja u yraepoaa. An- 3aHsTHE | CA1:XapakTepu30BaTh | OCOOCHHOCTEH M MPU3HAKOB CUCTEMOM 3HA- | HUK

KpeMHHs. AJlo-

TPOIHUS YIIIEpOaA.

Mas3, rpadur,
KapOuH, Qyie-

anemeHTsl IVA-
rpynmsl (TIOATPYIIBL
yriepojia) Ha OCHOBE

00BEKTOB; IPUBOAUTH ITPUMeE-
pBL.

HAU




PEHBI UX MOJIOKEHHS B TIe- KoMMyHMKaTHBHBIE: B3aUMO-
PUOJMYECKOMN CUCTEME | IEUCTBUE B XOJI€ TPYIIOBOI
1 0COOEHHOCTEW CTpO- | paboThI, BEAyT IUAJIOT, y4acT-
eHMsI uX aToMOB. O0b- | BYIOT B JUCKYCCUH; IPUHUMA-
SICHATb 3aKOHOMEPHO- | 10T APYro€ MHEHUE U M03U-
CTHU U3MEHEHMUSI LHIO.

CBOMCTB JJIEMEH-

toB IVA-rpynmsl. PerynsTuBHbIE: IPOTHO3ZUPYIOT
IHosyuaT BO3MOK- pe3yabTaThl yPOBHS YCBOCHUS
HOCTb HAYYUTh- U3y4aeMoro MaTrepuana; rnpu-
cs:XapakTepu3oBaThb | HUMAIOT U COXPAHSIOT y4el-
QJUIOTPOIHMIO YIJIepo- | HYIO 3a/1ady.

Jla KaK OJIHYy U3 MpHU-

YUH MHOT000pa3us

BEIIECTB.

42 XuMHYecKue Ancopbrus. yuebHoe | Hayuar- Ilo3naBarenbHble: ocymecTB- | OBnageHue yueb | §32
cBoiicTBa yriuepo- | JlecopOuus. Ak- | 3anatue | €a: OIUCBIBATL CBOM- | JIATH NOMCK HYXXHON HH(OP- CUCTEMOM 3Ha- | HUK
na. Ascoporms. TUBHPOBAHHEIH CTBa BEIIECTB B X0/I¢ | MaIlMM B yueOHUKe, aTiace. HU

yroJib J€MOHCTPALIMOHHOT O
1 1a60paTopHOro 3KC- | KOMMYHHUKATHBHBIC: YIUTHCS
nepumenTta. Cobiro- BBIpaXaTh CBOU MBICJIH B CO-
JaTh TEXHUKY O€3- OTBETCTBUH C 3aJ]auaMu U
onacHocTH. Onpene- | yCIOBUSIMH KOMMYHUKAIMH.
JSATh CBOMCTBA IPO-

CTOrO BEUIECTBA YIJIA, | PerynsTuBHBIE: MPOTHO3UPO-
MMETH NPEJCTABJIEHUE | BaTh PE3yJbTaThl YPOBHS
o agcopouuu Iomy- YCBOEHHUE U3y4aeMOro Mare-
4aT BO3MOKHOCTD puana.
HAYYHUTBHCS: COCTaB-
JSATh YPAaBHEHUSI XH-
MHYECKHUX PEaKIN,
XapaKTepU3yIOIUX
XUMHUYECKHE CBOWCTBA
yriaepona
43 Oxkcup yrinepona | 'azorenepatop. | yue6Hoe | Hayuart- [lo3HaBaTenbHbIE: CTAHOBJIE- OBnanenue yueb | §33




(M) - yrapusrii I'enepatopubiii | 3aHsiTHEe | ¢ OnpenensaTs CTpo- | HUE IPUUYMHHO-CIEICTBEHHBIX | CUCTEMOM 3Ha- | HUK
ras. ras. €HHUE U CBOMCTBA OK- cBsI3el; BEIOOp Hamboee ¢- HUN
lasuduxanus cuna yriepoaa (11), (eKTUBHBIX CITIOCOOOB pertie-
TOILTNBA ero GuU3MOIOruyecKoe | HUs 3a/1a4 B 3aBUCUMOCTHU OT
JIEHCTBUE Ha Opra- KOHKPETHBIX ycia0Bui. KoM-
Hu3M yenoBeka. Ilo- MYHUKATHBHbBIE: YMEHHUE C J10-
JIy4aT BO3MOKHOCTb | CTATOYHON TOYHOCTBIO BBIpa-
HAYYHUTHCS: COCTaB- | KaTh CBOU MBICITU B COOTBET-
JSITh ypaBHEHUS XU- CTBHH C YCIIOBHSIMH KOMMYHH-
MUYECKUX PEaKIui, Kaluu. PerynaruBHble: yme-
XapaKTePU3YIOIIUX HHE OPTaHU30BBIBATH CBOIO
CBOICTBa OKCHJA YI- | I€ATENbHOCTh, BHIOUPATH
nepona (11) CpencTBa JJIsl peayiu3aluu 1e-
nei.

44 Oxkcup yrnepona | KapOoHnaTtsl. yuebnoe | Hayuar- [IpenmMerHsble: aHanu3upoBars | OBnageHue yueb | §34
(IV) - yraexwuc- IuapokapOona- | 3amsarue | ¢s: OOCYK1aTh CBOKC | M OTOMpaTh HHYOPMALIUIO; CUCTEMOM 3Ha- | HHUK
TIBIIA Ta3. TBI TBA OKCHJA yIJIepoJa | BBIABIDKEHHE THIIOTE3 U UX HU

(IV) Iosyuat BO3- 000CHOBaHUE; TIOCTPOCHHUE JIO-
MOKHOCTH HAYYMTh- | THYECKOM LENU PACCYXKICHUM.
cfl: COCTaBIIATh ypaB-
HEHHE PeaKIny, Xa- KomMMyHUKaTHBHBIE: BEIOOD
PaKTEpU3YIOILEH IIpe- | OCHOBAaHUM U KPUTEPUEB C Iie-
BpalleHHe KapOOHATOB | JIBIO BBIJCIEHUS IPU3HAKOB,
B TMJPOKapOOHATHI, YMEHHUE C TOYHOCTHIO BBIpa-
MIPOBOJIUTH Kade- KaTb CBOU MBICIIA B COOTBET-
CTBEHHBIE PEAaKIIMU Ha | CTBUU C 33Ja4aMH U yCIIOBHS-
okcup yraepoza (IV) | Mu KOMMyHHMKaIMH.
1 KapOOHAT-UOH
PerynatuBHble: IPUHATHE U
coXpaHeHue yueOHOM 3a1aum.

45 VYronbHas kucno- | KapboHnatsl. yuebHoe | Hayuar- Ilo3HaBarenbHble: ycTaHaBiu- | OBnajeHue yueb | §35

Ta U ee COJIH. I'uapokapOona- | 3ausrue | ¢A: OOCYKIaTh CBOWC | BaTh MPUYMHHO-CIICICTBEHHBIE | CHCTEMOM 3Ha- | HUK

ThI

TBA U YTOJIBHOM KHUC-
sotel. [losyuar Bo3-
MOKHOCTh HAYYHMTh-

cBs13u. KOMMYHMKATHUBHEIC:
YMCHUE OIIPEACIIATE LEJIN CBO-
€ro O6y‘-ICHI/I}I, CTaBUTh U

HUU




cfl: COCTaBIIATh ypaB-
HEHUE peaklluu, Xa-
paKTepu3yrouen mpe-
BpallleHue KapOOHATOB
B I'MIpOKapOOHATHI,
MIPOBOAMTH Kaue-
CTBEHHBIE PEAKIIUU Ha
okcup yriepoaa (I1V)
1 KapOoHAT-HOH

(dhopMynupoBath I ce0st HO-
BbI€ 3a/1a4M B yyeOe u Mo3Ha-
BaTEJIbHOM NEATEIIbHOCTH, pa3-
BHBAaTh MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEIBHOM JIEs-
TEIbHOCTH. PerynsTuBHbIC:
MIPOTHO3ZUPYIOT PE3YJILTATHI
YPOBHS YCBOGHUS U3Y4aeMOT0
Marepuaia; IPUHUMAIOT U CO-
XPaHAIOT y4eOHYIO 3a/1auy.

46 [T/pNe6. ITonyuen | [lomyuyenue ok- | mpaktu- | Haywarcsi: monydars | Ilo3HaBartenbHbIC: ycTaHaBiu- | OBianeHue yueb | §36
ve OKCHUJA yrile- | cuia yriaepoja | deckas U coOMpaTh OKCUJ yI- | BaTb IPUYMHHO-CJIEJICTBEHHbIE | CUCTEMOM 3HA- | HUK
poma (IV) n u3y- | (IV) u u3yuenue | pabora nepona (IV) B mabopa- | cBsizu. 1305071
YEHHE €ro er'o CBOJCTB. TOPUU U J10Ka3bIBaTh
CBOMCTB. Pactio- | pacnospapanme HaJln4yue JaHHOro ra- | KoMMyHHKAaTUBHBIE: yMEHUE
3HaBaHHe KapOo- KapGOHATOB. 3a. IlosryuaT BO3- OIIPEAEIATh LENIH CBOETO 00Yy-

HaTOB. MOKHOCTh HAYYUTb- | YCHMS, CTABUTh U (POPMYIUPO-
csa:PacniozHaBate BaTh I ce0sl HOBbIE 3a/1a4M B
OTIBITHBIM ITyTEM yT- yuebe U 1o3HaBaTeIbHOM Jes-
JIEKUCIIBIN Ta3, Kap0o- | TETbHOCTH, Pa3BUBATh MOTHBEI
HAaT - U CWJIMKAT- Y MHTEPECHI CBOEH M0O3HABA-
noHbI. Mcrionp30BaTh | TEIBHOW AEATEIBHOCTH.
MpHUOOPETEHHBIE 3HA-

HUS M yMEHUS B IIPaKk- | PerynatuBHbIE: NPOTHO3UPYIOT
TUYECKOM JEATENBHO- | pe3yJbTaThl YPOBHS YCBOEHUS
CTH M ITIOBCEJIHEBHOM | U3y4aeMoro MaTepuania; npu-
YKU3HU C LIeJbIo 0e3- HUMAIOT U COXPAHSIOT y4eo-
OIacCHOTO OOpAIeHUsl | HYIO 3a/1a9y.

C BEIlIECTBaMU U Mare-

pHuasaMu U 3KO0JIOTHU-

YEeCKU TPaMOTHOTO

MIOBE/ICHHUS B OKPY-

JKarouIen cpeae

a7 Kpemuuit. Oxcun | Okenp kpemHust | yuebnoe | Hayuar- Ilo3HaBarenbHble: ycTaHaBIU- | OBlIageHue yuebd | §37
kpemuus (IV). V. 3ansatue | cs:CoOIoCTaBIATh BaTh IPUYMHHO-CIIEICTBEHHBIEC | CUCTEMOM 3HA- | HUK




CBOIWCTBA OKCHJIOB YI- | CBSI3U U 3aBUCUMOCTU. Kom- HUN
nepojaa U KpeMHus, MYHUKATHBHbIE: [IJIAHUPOBATD
OOBSICHSTh IPUINHY I[ETH U CIIOCOOBI B3aUMO/ICH-
uX paznuuus. Ycra- CTBUSI, IOHUMATh MO3UIIUIO
HaBJIUBATh MO0 XUMHU- | APYTOro, y4acTBOBaTh B KOJI-
yeckoii popmyre JIEKTUBHOM 00CYXK/IEHUU TIPO-
MPUHAIICKHOCTD Be- | OJeMbl. PerynsTuBHbIe: TIPH-
IIECTB K OIpeneicH- HUMAaTh U COXPaHATh Y4eOHYIO
HOMY KJIacCy CO€Iu- 3a/1a4y; yYUTHIBATh BbIJCIICH-
Henuit. [loxyuar HBIC YYUTEJIEM OPUEHTHUPHI
BO3MO’KHOCTD JEUCTBHUS.
HAYYHUTh-
cs1: 3anuchIBaTh ypaB-
HEHUS peaKIiui B
AJEKTPOHHO-UOHHOM
Buje. OcyliecTBIsATh
B3alMOIIPEBPALLICHUS
KapOOHATOB U TUAPO-
kapOoHaros. Pacro-
3HABATh ONBITHBIM ITy-
TEM YIJIEKHUCIIBIN T'a3,
KapOOHAaT - U CUJIMKAT-
VOHBI.
48 KpemuueBas kuc- | Kpemuuenas yuebHoe | Hayuar- [To3HaBaTenbHbBIE: BHIABISTH OBnanenue yueb | §38
JI0Ta U €€ CO- KHCJIOTa, €€ XU- | 3aHsATHe | cs: JloKa3bIBaTh KUC- | OCOOEHHOCTH U IPU3HAKU 00b- | CUCTEMOM 3HA- | HUK

mu. Crexkio. Le-
MCHT.

MUYECKHUE CBOM-
ctBa. Cunnka-
TEL.

Ksapr, kap6o-
PYHII, CHITUITH-
JIbI, CHITUKATEL.
CunukaTtHas
MTPOMBIIIIICH-
HOCTb, KEpaMHu-

JIOTHBIN XapakTep
BBICIINX OKCHJIOB YT-
JIepoJia U KpEMHHS.
IMosy4yat BO3MOK-
HOCTb HAYYUTh-

Csl: COCTaBIIATh ypaB-
HEHUS XUMHUYECKUX
peakuuii, XxapakTepu-
3YIOLIMX CBOMCTBA
KPEMHHUSI, OKCUJA

€KTOB; IIPUBOJIUTH IPUMEPHI B
Ka4deCTBE BBIJIBUTAEMBIX T10-
soxxennii. KOMMYHUKATHBHEIE !
B3aMMOJENCTBOBATH B XOJIE
TPYNIOBOM pabOTHI, BECTH
JIAAJIOT, Y4aCTBOBATh B JIHC-
KyCCHUU; IPUHUMATh IPyroe
MHEHHUE U MMO3UIUH, TOITyCKATh
CYILIECTBOBAHUE PA3HBIX TOUYEK
3peHusl. PeryiasTuBHbIE: TIPO-

HUU




Ka, CTEKJIO, Ie-
MCHT

kpemHus (IV), kpem-
HUEBOM KUCIIOTBI.
HNmets npencrasinenue
O CUJIMKaTHOM ITPO-
MBIILIJIEHHOCTH

THO3UPOBATh PE3yJIbTaThI
YPOBHS yCBOEHUS U3y4aeMOI0
Marepuaia; IpUHUMAaTh U CO-
XpaHATh yUeOHYI0 3a/1auy.

49

Penrenue 3amau
Ha IPUMECH.

OcBOeHHE HOBO-
ro THUIAa 3a7a4

yaeOHoe
3aHATUC

Hayuarcs: pemiarb
pacyeTHbIC 3a7a4u 110
YpaBHEHUSIM XUMUYE-
CKHMX pEaKLH C hC-
M10JIb30BAHUEM MACCBHI,
KOJINYECTBA BEILIECTBA
WM 00beMa OJTHOTO
W3 BCTYNHUBIINX WU
MOJTYYaroLUXCs B pe-
akiuu BemiecTB Ilo-
JIy4aT BO3MOKHOCTH
HAYYHUTh-

csi: BeimonHATh 3a1a-
HHS Ha 3a/IaHHBIE Te-
Mbl. Jlenats onpene-
JIEHHBIE BBIBOJIBI TIPU
pelIeHnu 3a1a4y

Ilo3HaBaTenbLHBIE: CAMOCTOS -
TEJBHO BBIIEIATH U (pOpMHPO-
BaTh 11EJIM; aHAJTU3UPOBATh BO-
npocsl U (OpMUPOBATH OTBE-
Tbl. KOMMYHUKATHBHEBIE:
y4acTBOBaTh KOJUICKTUBOM B
oOcyxaeHIH nmpodiemM; oOMeH
MHEHWSIMHY, ITIOHAMATh IIO3H-
U0 TapTHepa. PeryasaTus-
HBIC: IPUHUMAIOT U COXPaHs-
10T yueOHYI0 3a/1a4y; COCTaB-
JISIOT IJIaH U MOCJEA0BATEIb-
HOCTb JICHCTBUM.

Oco3Hanue
LICJIOCTHOCTH
MOJTYYCHHBIX
3HAHUIA.

HUK

TeT-
pagb




50 O06o6mieHue u yuebnoe | Ilosyyar BO3MOK- [To3HaBaTeNbHBIE: CAMOCTOSI- Oco3Hanmne yueb | §31-38
cucreMaTu3anus 3aHATHC | HOCTh HAYYHMTh- TEJIBHO BBIIEIATE U POPMUPO- | LEIOCTHOCTH HUK
3HAHUH. cs: BoimosHaTe 3aaa- BaTh LCIIHU; aHAIIU3UPOBATH BO- | IIOJYYCHHBIX

HUS Ha 3aJaHHbIe Te- | IPOCHI M pOpMHUPOBATH OTBE- 3HaHUH.

Mb1. Jlenats onpeie- Tbl. KOMMYHHKATHBHbBIE:

nieHHbIe BeBOE pH | Y JACTBOBATE KOJUJIEKTUBOM B
o0cyxIeHIH mpodeM; oOMeH

pelieHnu 3aaa4
MHEHHUSMH, [IOHUMATh [103H-
MO TTapTHepa. PerynsaTus-
HbIE: IPUHUMAIOT U COXPaHs-
10T Y4eOHYIO0 3a7a4y; COCTaB-
JSIOT IUIAH U TIOCIIEI0BATEb-
HOCTb JICUCTBUU.

Metanasbl (134)

51 Xapakrepuctuka | Mertamunueckast | yue6Hoe | Hayuar- [lo3naBaTenbHbIC: BhIABICHHE | OBlageHue yueb | §39

METAJIJIOB. cBa3b. Meran- | 3ansTue | csi:XapakTepu3oBaTh | OCOOEHHOCTEH M MPU3HAKOB CHUCTEMOM 3HA- | HUK
JIUYecKas Kpu- METaJuIbl HA OCHOBE 00BEKTOB; MPUBOAUTD MIPUME- | HUH
CTaJUTHYEeCKast WX TIOJIOKEHHS B TIe- pHL.
penieTka PUOANYECKON cUCTEME

1 0COOEGHHOCTEHN CTPO-
eHus ux aToMoB. O0b-
SICHATb 3aKOHOMEPHO-
CTH U3MEHEHUS
CBOMCTB METAJUIOB I10
nepuoay u B A-
rpynmnax. Ioayyar
BO3MOKHOCTh
HAYYHTh-

cs: Mccnenosars
CBOMCTBA N3y4aeMbIX
BEILIECTB. IPUMEHSATD
3HAHUS O MeTaJuInye-
CKOH CBS3U JUIsl pa3b-

KoMMyHMKaTHBHBIE: B3aUMO-
JENCTBHE B XOJ€ IPYIIIOBON
paboThl, BEAYT AUAJIOT, y4acT-
BYIOT B IUCKYCCHUH; IIPUHUMA-
10T Jpyroe MHEHHE U MO3H-
LUIO.

PerynasiTuBHBIE: TPOTHO3ZUPYIOT
pe3yJIbTaThl YPOBHS YCBOCHUS

M3y4aeMoro MaTepuana; npu-
HUMAIOT U COXPAHSIOT yueo-
HYIO 33/1a4y.




SICHEHHSI (pr3nuecKux
CBOMCTB METAJIOB

52 Haxoxnenne me- | Haxoxnaenue yuebnoe | Hayuar- [To3naBaTenbHbIe: ycTaHaBNU- | OBiageHue yueb | §40
TaJIOB B IIPUPOJIE | METAJLIOB B 3anstue | cs:llonb30BaTbes MH- | BaTh MPUYMHHO-CJIEICTBEHHBIE | CUCTEMOM 3HA- | HUK
U CIIOCOOBI UX npuposie 1 00- dbopMarueit u3 Apyrux | CBsi3u U 3aBUCUMOCTU. Kom- HUM
IOy YeHHSL. 1ITE CIIOCOBHI WMCTOYHUKOB JUIA MOJI- | MYHUKATHUBHbIE: TUIAHUPOBATH

WX TIOJTYdEHHS. TOTOBKH KPaTKUX CO- | IIEJIM U CIOCOOBI B3auMO/IeH-
obuenuii. ['oTOBUTH CTBUSI, IOHUMATh MO3UIIHIO
KOMITBIOTEpHBIC IIpe- | APYroro, yuacTBoBaTh B KOJI-
3€HTallUU 10 TeMe JIEKTUBHOM O0CYKJIEHUU TPO-
[MoayuyaTt BO3MOXK- OsieMbl. PerynsTuBHbIC: IPU-
HOCTH HAYYUTh- HUMAaTh U COXPaHAITh Y4€OHYIO
csa: Mcrionb3oBath 3a/1a4y; YYUTHIBATh BbIJCIICH-
MPUOOPETEHHBIC 3HA- | HBIE YUUTEIIEM OPUEHTHPHI
HUS U YMEHUSA B MPaK- | JCUCTBUSI.

TUYECKOU JesITeNbHO-
CTH U IIOBCETHEBHOU
KU3HU C IeNbI0 0e3-
OIIACHOTO OOpaIeHUs
C BEUIECTBAMHU U MaTe-
puagamMu U 3KOJIOTH-
YECKU IPAMOTHOTO
TOBEJICHUS B OKPY-
JKAIOUIEN cpere

53 XUMHUECKUE Onextpoxumu- | yuebHoe | Hayuart- [IpenmerHseie: ananu3upoBath | OBiageHue yueb | §41
CBOMCTBA M€TaJl- | YECKUH s 3aHsTUE | CHA: MOJB30BATHCS U 0TOMpaTh HHGOPMAIIHUIO; CUCTEMOM 3Ha- | HUK
TIOB. HAIPSOKSHHUS AJIEKTPOXUMHUUYECKUM | BBIIBI)KCHHUE TUIIOTE3 U UX HUH

MeTaIuIoB (s PAIOM HanpsHKEHUI OGOCHOBEIHI/IC; MOCTPOEHHUE J10-
CTAHIAPTHBIX METaJUIOB, COCTABJIATh | THUECKOU LETH PACCYKICHUM.
SIEKTPOTHBIX yPaBHEHNs XUMH'E-

OTEHUHATOB CKHX peaKiuii, Xapak- KOMMVHI/IIfaTI/IBHLICZ BBIOOD

MeTaToB) TEPU3YIOLUX CBOM- OCHOBAHHUI U KPUTEPHEB C IIe-

ctBa metasuioB Iloay-
4aT BO3MOKHOCTh
HAY4YMTh-

JIbIO BBIACJICHUS ITPU3HAKOB,
YMCHHE C TOUHOCTBIO BbIpa-
KaTb CBOU MBICJIN B COOTBECT-




cs: OOBSICHATH CBOM-
CTBa METAJUIOB B CBETE
IIpeICTaBICHUM 00

CTBHHU C 3aJa4aMU U YCJIOBUA-
MU KOMMYHUKAIIUH.

OKHCJIUTENHHO- PerynsaTuBHBIC: IPUHATHE U
BOCCTaHOBHUTCILHBIX coXpaHeHHe yueOHOM 3a1auu.
rporeccax
54 CraBsl. CnaBbl, MH- yuebnoe | Hayuar- [To3naBaTenbHbIe: yMeHUE Be- | OBnajaeHue yueb | §42
TepMeTauimuec | 3austue | ca: OmpenesnsiTh 0Co- | CTH CAMOCTOSITEIbHBINA IMOUCK, | CHCTEMOM 3Ha- | HUK
-KH€ COeINHE- OCHHOCTH COCTaBa otT0op uHpOpMaIUH, ee mpe- HUN
HHUSA CBOICTB UyryHa u obOpasoBaHHeE.
cra-
JIY, TFOPATFOMUHUSA, KomMmynuKaTHBHBIC: (hopmu-
opon3sl [onyuar poBaHUE COOCTBEHHOT'O MHE-
BO3MOKHOCThH HUS ¥ TIO3ULIMH.
HAYYUTh-
Csl: pa3bACHSATH IPO- PerynsaTuBHBIC: IIIAHUPOBAHUE
0J1eMBI OE€30TXOIHBIX CBOUX JIEHICTBUI B COOTBET-
MIPOU3BOJICTB B M€- CTBUH C IIOCTABJICHHOM 3a/1a-
TaJTypruu. 3HaTh CO- | Ueil U yCJIOBUSAMU €€ peajn3a-
CTaB U CTPOCHHE MY, B TOM YHCJIC BO BHYTpPEH-
CIIJIABOB, OTJIUYHE OT | HEM IIJIAHE.
METaJlJIOB. YMETh
OOBSACHSATH, IOYEMY B
TEXHHKE IIUPOKO UC-
TIOJTB3YIOT CIIJIABbI
55 [Ienounsie me- Comnu menod- yuebHoe | Hayuar- Ilo3HaBaTebpHBIE: CTAaHOBIIE- OsBnanenue yueb | §43
TaJUIBL. HBIX METAJIOB. | 3aHsTHE | CA:XapaKTepHU30BaTh HUE€ IPUINHHO-CIICACTBEHHBIX | CHCTEMOH 3Ha- | HHUK

AHoOMaJIbHBIE
CBOICTBA IIIe-
JIOUHBIX METall-
JIOB

LIEJIOYHBIE METAJLIIBI
T10 TIOJIOKEHUIO B ITe-
pHuoaruecKoil Tabmuie
U CTPOCHHIO aTOMOB
IHony4yar BO3MOXK-
HOCTH HAY4YHUTh-

¢sl COCTaBJIATh YpaB-
HEHHUsI pEeaKI1il, Xa-

cBsi3el; BBIOOp Hamboutee 3¢h-
(eKTUBHBIX CITIOCOOOB perlie-
HUS 337124 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHM.

KoMMyHUKaTUBHBIE: YMEHUE C
JOCTAaTOYHOU TOYHOCTBHIO BEI-
paxaTb CBOM MBICJIU B COOT-

HUU




pPaKTepPHU3YIOIINX
CBOICTBA IICIIOYHBIX
METAJJIOB M MX COEJIH-
HEHUH, U O0BSICHATH
WX B CBETE MPEJICTaB-
JICHUI 00 3JICKTPOJIH-
THYECKOM JHUCCOIIna-
LUK U OKUCITUTEIBHO-

BCETCTBUU C YCIIOBUAMH KOM-
MYHHKaAllUU.

PerynaruBHeie: ymMeHue opra-
HHU30BBIBATh CBOIO JICATEIIb-
HOCTB, BBIOMpATh CPEJCTBA IS
peanu3anuy Lenei.

BOCCTaHOBUTEIIBHBIX
MPOIECCOB
56 Maruuii. lenou- | lenounose- yueOHoe | Hayuartcsi: xapakre- | [IpenMerHsie: ananu3upoBats | OBlajcHue yueb | §44
HO3EMEJBHBIE ME- | MEJIbHBIE Me- 3aHATHE | PU30BATh DJIEMEH- 1 oTOMpaTh HH(GOPMAITHUIO; CHUCTEMOM 3Ha- | HUK
TasIbl. TaJIBI B IEPUO- TbI [[A-rpymnisl 1o BBIABUKCHHUE TUIIOTE3 U UX HUH
JMYECKOH CH- MTOJIOXKEHHUIO B MIEPUO- | 00OCHOBAHUE; MTOCTPOEHUE JIO-
CTEME IUYECKOH TalduIe u TUYECKOM LENU PACCYKIAECHUM.
CTPOCHHUIO aTOMOB
[MoayuyaTt BO3MOXK- KoMMyHUKaTUBHEIE: BEIOOD
HOCTh HAYYHUTh- OCHOBaHUI U KPUTEPUEB C I1e-
Csl: COCTaBIIATh YpaB- | JIbIO BbIJIEJICHUS IPU3HAKOB,
HEHHUsI peaKIuil, xa- yYMEHHUE C TOYHOCTHIO BBIpa-
PaKTEepU3YIOIINX ’)KaTh CBOM MBICJIH B COOTBET-
CBOMWCTBA MarHusi 1 CTBHUH C 33J1a4aMU U yCIIOBHUS-
€ro COCTMHCHUN, U MU KOMMYHUKAIIIH.
OOBSCHSTH X B CBETE
npeacTaBiIeHUu 00 PerynartuBHbIe: NPUHATHE U
3IEKTPOJIUTUYECKON coXpaHeHHe yueOHOM 3a1auH.
JIACCOIMAITANA U OKHC-
JIUTEJIHHO-
BOCCTaHOBUTEIIBHBIX
MpoLeccax.
57 Baxxueiinue co- CoenuHenns yueOHoe | Hayuar- Tlo3uaBartenpHEIE: BeIABIIeHHEe | OBiageHue yaeb | §45
CIMHEHUS KaJlb- KaJbIus, 0CO- 3aHATHE | CAXApAaKTEepU30BaAThH 0COOCHHOCTEH 1 MPU3HAKOB CHUCTEMOM 3Ha- | HUK

udg. XKecTkocTh
BOJIBI.

OEHHOCTH XU-
MHUYECKUX

anemeHTsI [IA-rpynmsl
10 MOJIOKCHUIO B TIe-
PUOAMYECKON TaOIUIIEe

00BEKTOB; TPUBOIUTH TPUME-
pbl. KoMmmyHMKaTHBHbBIE: B3a-
HWMOJICVCTBHE B XOJI€ TPYIIO-

HAU




CBOWCTB

KecTKoCTh BO-
IIBI ¥ CITOCOOBI
€€ yCTpaHEHHS.
IlousTue o TuT-
pOBaHUU

" CTPOCHUIO aTOMOB

IMosy4yaTt BO3MOK-
HOCTH HAYYUTh-

csl: COCTaBIIATh ypaB-
HEHHUsl peaKlui, Xxa-
PaKTepU3YIOIINX
CBOWCTBA KAJIbIUSA U
€ro CoOeqUHEHUH, 1
OOBSACHSTH X B CBETE
MIpe/ICTaBICHHH 00
3JIEKTPOJIUTHUYECKON
JUCCOLIMAIIUU U OKHC-
JUTENBHO-
BOCCTaHOBUTEIBHBIX
npoiieccax. 3HaTh Ka-
YECTBEHHYIO PEAKIHIO
Ha WOH KaJIbIHs.
3HaTh, yeM 00ycJI0B-

JICHA )XE€CTKOCTbH BOJBbI.

YMeThb pa3bACHATh
CIOCOOBI YCTpaHEHHUSI
KECTKOCTH

BOH paboThI, BEIyT JUAJIOT,
YYaCTBYIOT B IUCKYCCHH; TIPH-
HUMAIOT JPYroe MHCHHE U TI0-
3UIHIO. PeryasTUBHEIC: MPO-
THO3UPYIOT PE3YJIbTaThl YPOB-
HSl YCBOCHUS M3y4aeMOro Ma-
Tepuasa; MPUHUMAIOT U CO-
XPaHSIOT y4eOHYIO 3a/1a4y.

58

AJTIOMAHUHA.

Ilonstne «am-
(dboTepHOCTH» Ha
pUMepe Cco-
€IUHECHUM aIro-
MUHUS

yaeOHoe
3aHATUC

Hayuares: cocras-
JIATh YpaBHEHUS XU-
MHYECKUX PEAKIUH,
XapaKTEePU3YIOLIUX
oO11e CBOMCTBA
amroMunus. Iloayyar
BO3MO3KHOCTh
HAYYHUTh-

csl: O0BACHSTH OTH
peaKkiu B CBETE
npeAcTaBIeHUN 00
OKHUCJIUTEIbHO-

ITo3HaBaTeNbHBIE: OCYIIECTB-
JSITh MOUCK HYXHOU MHPOP-
Maluu B yueOHHKeE, aTiace.

KOMMVHI/IKaTI/IBHI)IeZ YUUTBCA
BbIPAKaTb CBOU MBICJIU B CO-
OTBCTCTBHH C 3aJa4yaMU U
YCJIOBUSAIMHU KOMMYHHKAIIUH.

PerynsaTuBHBIE: IMPOTrHO3UPO-
BaTh PE3YyJIbTAThI YPOBHA
YCBOCHHUC N3YIACMOT'O MATC-

OsBnaneune
CUCTEMOH 3Ha-
HUU

yueb
HHUK

§46




BOCCTaHOBUTEJIBHBIX puaia.
IIPOLIECCOB
59 Baxwueiimue co- yuebnoe | Hayuar- [To3naBaTenbHbIC: ycTaHOBIE- | OBiageHue yueb | §47
€IMHEHUS aJIto- 3aHsATUE | CHA: JOKa3bIBaTh aM- HUE IPUYUHHO-CJIEJICTBEHHBIX | CUCTEMOM 3HA- | HUK
MUHUS. (boTepHbIil XapakTep CBA3EH U 3aBUCUMOCTH MEXKIY | HUU
COEMHEHUS, COCTaB- | oObekTamu. KOMMyHHUKATHB-
JSATh YPABHEHUS COOT- | HbIE: INIAHUPOBAHUE LEIU U
BETCTBYIOIIMX XUMH- | CIIOCOOBI B3aUMOJIEHCTBUS;
gyeckux peakiuit [lo- | oOMEH MHEHUSIMH, TOHUMAaHUE
JIy4aT BO3MOKHOCTh | ITIO3HULIMM ITapTHepa. Peryms-
HAYYHUTHCS: 00BsIC- TUBHBIC: COXpaHEHUE YICOHOM
HATb UX B CBETE NpEJ- | 3a[]a4M; yUYUTHIBATh BbIJCIICH-
CTaBJICHUH 00 dJIeK- HBIE YUYUTEIIEM OPUECHTHUPBI
TPOJIUTHYECKOM JHC- EUCTBUSL.
COLMALIKI
60 Keneso. Xeneszo B ceere | yueOnoe | Hayuares: O6cyx- [lo3HaBaTenbHBIE: TOUCK U OBnaneHue yuel | §48
NPEACTaBACHHUN | 3aHATHE | JaTh CTPOCHHME aTOMa | BBIICIICHHUE HEOOXOIMMOM UH- | CUCTEMOM 3HA- | HUK
06 OBP. xKenesa, puznueckue u | Gopmalri; CHHTE3UpOBaTh HUU
XUMUYECKHUE CBOMCTBA | MMEIOIIMECS 3HAHUS; BHIOOD
xenesa [Hoayuar OCHOBAaHMU U KPUTEPUEB IS
BO3MOKHOCTh MOCTPOEHUS JIOTUYECKOW 1IN
HAYYUTbCH: pa3bsc- pacCyXIEHUM, YMEHHUE TIOJTHO
HSITh CBOMCTBA XKeEJe3a | BbIPAXkaTh CBOU MbICIH. KOM-
B CBETE IPECTaBIIC- MYHHUKaTHBHBIE: (hOpMHUpOBa-
HUM 00 OKUCIIUTEIh- HHE U Pa3BUTHE TBOPUYECKHUX
HO- crocoOHoCTel. PerynsaTuBHele:
BOCCTaHOBUTEJIBHBIX YMEHHE OPraHU30BbIBATH CBOIO
Mpolieccax U AJIEKTPO- | IeATEIbHOCTh, BRIOUPATH
JINTUYECKOM TUCCOILU- | CPEACTBA I pealln3allii 1ie-
aruun JIEH.
61 Coenunenus xe- | XKeme3o B cete | yuebHoe | Hayuarcs: 3Hath [To3HaBarenbHbIE: BbIABICHUE | OBajeHue yueb | §49
ue3a. NpPEICTABICHUN | 3aHATHE | CBOMCTBA COEIUHE- 0COOCHHOCTEH 1 MPU3HAKOB CUCTEMOM 3HA- | HUK
06 OBP. XuMmu- Huii Fe+2 u Fe+3 Ilo- | 0OBEKTOB; MPUBOJNUT IPUME- | HUH

YeCKUe CBOU-
CTBa OCHOBHEIX

JIy4aT BO3MOKHOCTb
HAYYHUTh-

pbl. KoMmmyHMKaTHBHbBIE: B3a-
HMMO/JICMCTBUE B XOJI€ TPYIIIO-




COCIMHEHHUH
JKeJesza B pas3-
HBIX CTCIICHAX
okuciaenus. Ilo-
HSATHE O KOPPO-
31N

Csl: COCTaBIIATh ypaB-
HEHUS peaKkIuii B CBe-
TE TPEJCTaBICHUN 00
AIEKTPOJIUTHUECKON
JIMCCOLMAIINY U OKHC-
JINTEIBHO-

BOH paboThI, BEIyT JUAJIOT,
YYaCTBYIOT B IUCKYCCHH; TIPH-
HUMAIOT JPYroe MHCHHE U TI0-
3UIHIO. PeryasTUBHEIC: MPO-
THO3UPYIOT PE3YJIbTaThl YPOB-
HSl YCBOCHUS M3y4aeMOro Ma-

BOCCTAaHOBUTENbHBIX | TEpUaa; IPUHUMAIOT U CO-
mpoueccax XPaHSIOT Y4eOHYIO 3a1auy.
62 [T/pNe7 Pemienune | Pemenue skc- npaktu- | Hay4arces: BeInod- IIpenmMerHsble: aHanu3upoBars | OBiageHue yuebd | §50
SKCIEPUMEHTAIIb- | IIEpH- yeckas HSATh SKCIIEPUMEH- ¥ 0TOMpaTh UHPOPMALIUIO; CHCTEMOM 3Ha- | HUK
HBIX 3a71a4 110 T€- | MeHTaIbHbIX paGoTa TaJbHbIE 337a4l UH- BBIJIBUJKEHUE TUIIOTE3 U UX HUMN
Me. 337124 10 TeMe JTUBHlyadbHO pa3Hbl- | 0OOCHOBaHUE; IOCTPOEHHE JIO-
«DIeMEHTE Mmu criocobamu Iloay- | rudeckoil nenu paccykKIeHHH.
A [IIA- 4aT BO3MOKHOCTh KomMMmyHUKaTHBHBIE: BEIOOD
HAYYNTh- OCHOBaHUU U KPUTEPUEB C 1ie-
rpymi nepuo-
. cs: BEIOUpaTh HAUOO- | JIbIO BBIJEJICHUS IPU3HAKOB,
IIUYECKOH Tab- o
Jee palroHaIbHbIN YMEHHE C TOYHOCTbHIO BbIpa-
JTHIBI XHMHYC- XOJl pEeLIEHMs, IeNaTh | KaTh CBOM MBICIIA B COOTBET-
CKUX 3JICMCH- BBIBOJIbI HA OCHOBA- CTBUH C 3a7a4aMH ¥ yCJIOBHSI-
TOBY. HHUHU HaOJIIOIEHUN MU KOMMYHUKaIu. Perys-
TUBHBIE: IPUHATUE U COXpaHe-
HHUe yuyeOHOM 3a1aun.
63 KoHTtpoibHas pa- yueObHoe | Hayuar- [lo3HaBaTenbHbIE: BEIOOP
60ta Ne4. 3aHATHE | CHI: IPUMEHATH 3HA- HanOosnee 3¢ (HEeKTUBHBIX CITO-

HHUA, YMCHUA 1 HABbI-
KU, IMOJIYYCHHBIC ITPU
HU3YUCHUHN TEMBI

co0O0B pelIeHus 3a7a4 B 3aBH-
CUMOCTHU OT KOHKPETHBIX
ycinoBuid. KOMMyHUKaTHBHBIE:
YMEHHE C JOCTATOYHOM TOJI-
HOTOH ¥ TOYHOCTBIO BHIPAXKATh
CBOM MBICIIA B COOTBETCTBUHU C
3aJla9aMH U YCIOBUSMHU KOM-
MYHHKAIUU. PerynsTuBHbIe:
MIPUHUMATH U COXPAHSTH
y4eOHyI0 3a/1a4y; CaMOCTOSI-
TEJHHO BBIICIATH B (POpMHPO-




BaTh I1CJIh, COCTABIIATh IUIAH U
IMOCJIENOBATEILHOCTD JIEN-
CTBUU.

OcHOBBI Oprannyeckoii xumMun(44)

64 [lepBonauanbueie | Oprannueckue | yuebnoe | Hayuar- Ilo3HaBarenbHble: ocyliecTB- | OBinageHue yueb | §51
CBEJICHHUS O CTPO- | BemecTBa. Xu- | 3amsatue | ca: OOcyxnars oc- JSITh OUCK HYXHOU MHPOP- CUCTEMOM 3Ha- | HUK
EHMHU OpraHuye- MHUUECKOe CTpPO- HOBHBIC ITOJI0KESHUS MalluM B y4eOHHUKE, aTiiace. HUN
CKHUX BEIECTB. enne. CTpyK- TEOpHUH CTpoeHUs Op- | KOMMyHUKATHBHBIE: YUUTHCA
TypHbIe hopMy- FaHUYECKUX COEJUHE- | BhIpa)kaTh CBOM MBICIIU B CO-
TBI Huii A.M. bytneposa OTBETCTBUH C 33J1a4aMU U
IosyuaT BO3MOK- YCIOBUSMU KOMMYHUKAIIUH.
N3omepus. HOCTh HAYYHUTh- PerynaruBHbI€: TPOrHO3UPO-
N30Mepbl. csl: 3alKChIBAaTh BaTh PE3yJIbTaThbl YPOBHS
OYHKIHOHAITb- CTPYKTypHBIE HOpMY- | YCBOCHHE M3Y4aeMOro MaTe-
HBIE IPYIIIIbL Jbl OPTaHUYECKUX Be- | puaia.
LIECTB Ha IpUMEpE
QJIKaHOB
65 IIpenenbusie u VYraeBogopozasl. | yueOHoe | Hayuar- Ilo3HaBarenbHble: yMeHUE op- | OBiageHue yueb | §52-53
HeTpeIeIbHbIC Ankanbsl. [oMo- | 3anstue | csi: OOCyxnarhb OT- TaHU30BBIBATH CBOIO JICSITENIb- | CUCTEMOM 3Ha- | HHUK
YTJIEBOIOPOIBL. sorust. Tomoo- JIeNbHBIX MPEJICTaBU- | HOCTb, BEIOUPATh CPEICTBA JUIsl | HUIA

ru. I'omosoru-
yeckas pa3HOCTh

HenpenensHubie
YIJI€BOAOPOABI
(anmkensr). Mex-
IyHapoHas
HOMEHKJIaTypa
ankeHos. [Tomn-
MepH3aIus

TeJel ankaHoB (Me-
TaH, 3TaH, POIIaH,
OyraH), ux gusnye-
CKHE€ ¥ XUMHUYECKUE
CBOMCTBA, onpeere-
HUS TOMOJIOTOB, TO-
MOJIOTMYECKOTO psjia
IHony4yar BO3MOXK-
HOCTbh HAYYUTh-

Cfl: COCTABIIATH CTPYK-
TypHbIE (POPMYIIBI all-
kaHoB. Hayuyar-

cs1: CocTaBisaTh
CTPYKTYpHYIO popmy-
JIy 9TUJICHA, €To (hu-

peanu3anuy eynei.

KoMmmyHUKaTHBHBIE: TPUHU-
MaTh U COXPAHSTh YICOHYIO
3a1auy.

Perynstusnsie: popmupona-
HHE U Pa3BUTHE YMEHHUU BECTH
CaMOCTOSITENTbHBIN MOUCK, OT-
6op uHbopMmaIuu.




3UYCCKHUEC U XUMUYC-
CKHE CBOMCTBA, Kaye-
CTBCHHBLIC pCAKIIMU HA
HEIpeIeIbHbIE yIIle-
Bogopoxsl. Iloayyar
BO3MOKHOCTH
HAYYHUThCS: COCTaB-
JISATh CTPYKTYpHBIE
(hOopMyIIBI TOMOJIOTOB
ITWICHA

66 [Tonmmmepsr. Makpomorneky- | yueOnoe | Hayuartcsi: CocTaB- [lo3HaBaTenbHbIE: BEIOUPATH OBnanenue yueb | §54
b1 Tonumep. 3aHATHE | JIATBCTPYKTYPHYIO Haubosee 3 (HeKTUBHBIC CIIO- | CUCTEMOU 3HA- | HUK
Mowomep. Die- dbopmyry aneTuiieHa, | coOblI pemeHus 3a1a9; KOHTPO- | HUIA.
MEHTapHOE 3Be- ero ¢pusznueckue u JUPOBATh U OLEHUBATH MPO-
10. CTelenb XUMHAYECKHE CBOWCTBA | IIECC M PE3YJIbTAT ACATEIBHO-
[TOTHMepU3AIIHH IosyuaT BO3MOK- cti. KoMMyHUKaTUBHBIE: J0-
HOCTb HAYYUTh- rOBAapUBaThCS O pacrpezese-
cfl: COCTaBIIATh ypaB- | HUU (QYHKIUI U poseil B COB-
HEHHSI XUMHYECKIX MECTHOM JiesiTenbHOCTH. Pery-
peakIMii, XapakTepu- | JIATUBHBIE: YMEHHE OPraHU30-
3YIOIIUX CBOMCTBA BEIBATh CBOIO JIESTEIHLHOCTD,
alleTUiIeHa BBIOMpATh CpesICTBA JUIs pea-
JIM3ALMH LIEJICH.
67- Kucnopoaconep- OngHOATOMHEIE yqe6Hoe Hayuar- [IpenmMeTHBIE: aHATU3UPOBATH OsBnanenue yqe6 §55-58
68 Kall[e OpraHu- | MPEIEIbHbIE sanste | est: OOCy)narh onpe- | ¥ 0TOMpaTh HHPOPMAIIUIO; CHUCTEMOM 3Ha- | HUK
YecKMe BEIIecTBa. | cupThl. DyHK- JieJIeHHE CIIUPTOB, BBIJIBU)KEHUE TUIOTE3 U UX HUIL.
IHOHATbHAS obmyro popmyiry 000CHOBaHHME; MOCTPOEHHUE JIO-
rpymma. CIIMPTOB, (\1})1/13140}1@14- TMYECKON IIeTIH PACCyXKAECHUH.
YyecKoe JieiicTBre Me-
MHoroaToMHBIE TaHOJA M 3TaHoJa Ha | KOMMyHHKaTHBHBIE: BEIOOP
CIIUPTEIL. opranusMm Ioayuar OCHOBAHUU M KPUTEPHUEB C Iie-
BO3MOKHOCTH JBIO BBIICTICHUS TTPU3HAKOB,
KapGonosere HAYYHUTh- YMEHHUE C TOYHOCTBIO BBIPa-
Kucnotsl. Kap- Csl COCTABJIATh YPaB- | JKaTh CBOU MBICIIA B COOTBET-
OOoKcHUITbHAS

rpynmna.

HEHHUsI peaKIuil, Xa-

CTBHU C 3aa4aMU U YCIIOBUA-




Crnoxuble 3¢u-
pbl. Mbuta

Kupsl. Kano-
PUMHOCTH MUIIU

VTIieBoabl.

PaKkTEepU3yIOLINUX
CBOICTBA CIIUPTOB
Hayuart-

csi: onpeaeyiaTh Gpop-
MYJIBI MyPaBbUHON U
YKCYCHOM KHCJIOT,
UMETh IPEJCTABICHNE
O CJIOXKHBIX 3(upax
Hayuart-

Cs: OIPENENIATh MOJIE-
KYJSIpHBIE (POPMYIIBI
TJIIOKO3BI, CaXapo3bl,
Kpaxmaja, LeJUIr0JI0-
3bl, KAYECTBEHHYIO
peaKkuuIo Ha TIII0KO3Y
U Kpaxmal, OM0JI0ru-
YECKYIO POJIb TIIFOKO-
3Bl M CaxXapo3bl

MU KOMMYHHKAaIUH.

PerynsaTuBHbIC: IPUHATHE U
COXpaHeHHe y4yeOHOH 3aauu.




