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IHosicHuTeAbLHAA 3aIIHCKA

YueOHas pabouasi mporpamMma 1o xuMuu B 11 kiacce paspaborana Ha ocHOBe [IpuMepHO#l mporpaMMbl cpeiHero (MOoJHOro) olliero oopa3oBaHus MO XUMUHU (MPOQUITBHBIN YPOBEHB)
2006 1., IlporpamMmsl Kypca xumum juri 8-11 kiraccoB o0meoOpa3zoBaTenbHBIX yupexaeHui (mpodmisHbIil ypoBens) 2005 1. aBtop ['abpuensa O.C. u ['ocynapcTBeHHOT0 00pa3oBaTeILHOTO
CTaHjapTa.
VcxoqHbIMH TOKYMEHTaMH JUIsl COCTABJICHHS IpUMepa pabodei mporpaMMBbl SIBUITHCH:
-- GepepanbHblid 3aKk0H oT 29.12.2012 roga Ne273-d3 "O6 odpazosanuu B Poccuiickoit ®enepannu";
- [IpumepHras (THmoBas) oOpa3zoBareibHAasI IPOrpamMMa 1o npenmeraM MuHuEcTepcTBa 00pasoBanus U Hayku P® (Ilucemo MunmcrepcrBa obpasoBanust U Hayku PD ot 07.07.2005t. Ne 03-1263
«O TpUMepHBIX IporpaMMax Mo y4eOHBIM NpeaMeTaM (enepaIbHOT0 0a3uCHOTO YIeOHOTO MIaHay);
- OenepalibHBI KOMIIOHEHT TOCYAapCTBEHHOTO CTaHaapTa o01iero o0pa3oBaHus, yTBepKACHHbIH mpukazoM MunooOpazoanus PO Ne 1089 ot 09.03.2004;
- ®enepanbHblil bazucHbIN yueOHBIH M1aH JUI1 OCHOBHOTO 00I1ero oopazoBaHus, yTBep>KACHHbIN pukazoM MunobOpazoBanus PO Ne 1312 ot 05.03. 2004;
- Pernonanbupiii basucHbIi ydeOHBIN TUIaH 001mIe00pa3oBarenbHbix yupexaeauin PT, yrBepxaennsiii mpukazom MO u H PT Ne 4154/12 ot 9.07.2012, peanu3yromuii mporpaMMbl Ha9aIbHOTO
00IIIero ¥ OCHOBHOTO 00IIero oOpa3oBaHUS;
- YcraB n y4eOHBIH TulaH MyHHIIMNATBHOTO aBTOHOMHOTO 0011eo0pa3oBarenbHoro yapexaenus «JIumeit Ne 121 umenu 'epost Coerckoro Coroza C.A.AXTSAMOBa, YTBEPXK/ICHHBIN Ha 3acelaHuN
TeAarorHYecKoro copera ymies 29 asrycra 2017 roxa.
Jannas nporpamma peaimzoBana B yueonuke: [ abpuensn O. C, I'.I"Jlvicosa Xumus. 11 xiacc, npoduisHbid ypoBeHb — M.: [Ipoda, 2009.
IIporpamma paccumrana Ha 99 gacos B 11 kiacce, u3 pacuera - 3 y4eOHBIX Yaca B HEICIIIO, U3 HUX: VIS IPOBEICHHS KOHTPOJIBHBIX PabOT - 5 4acoB, MPAKTHYCCKHUX paboT - 8 4acos.
HN3yyenne xumum Ha NpoQUILHOM YPOBHe cpeaHero (I0JIHOro) o01ero 00pa3oBaHusl HANPABJIEHO HA I0CTHKEHUE CJeAYIOIIUX LeJieil:
* 0CBOEHHE CHUCTEMbI 3HaHUii 0 (YyHAMEHTAIBHBIX 3aKOHAX, TEOPHUIX, (AKTaX XUMHHU, HEOOXOJUMBIX JJIsl IOHUMAHUsI HAYYHOU KapTHHBI MUPA;
* OBJajJleHHe YMCHUSIMH: XapaKTepPH30BaTh BEIECTBA, MATEPHAIBl U XMMHYECKHE PEAKIUH; BBIOIHATH J1a00PAaTOPHBIE SKCIIEPUMEHTHI; TPOBOJUTH PACUEThl MO XUMUYECKHM (GOopMyinaMm U
YpaBHCHUAM; OCYLICCTBJIATH IMOUCK IO XUMHNYCCKUM (bopMyﬂaM 1 YpaBHCHHAM; OCYIIECCTBJIATH IMTOUCK XUMHYECKOH I/IH(i)OpMaLlI/II/I " OLICHUBATh €€ JOCTOBCPHOCTD; OPUCHTUPOBATLCA U IPUHUMATDH
pemieHnst MpoOJIEMHBIX CUTYALSX;
* pa3BHUTHe NI03HABATEJIbHBIX MHTEPECOB, NHTEIUIEKTYAILHBIX U TBOPUECKHX CHOCOOHOCTEH B mpoliecce M3y4eHHs XMMHUYECKON HAayKHM M ee BKJIaJa B TEXHMYECKHH Mporpecc IUBHIN3ALMHN;
CJIOKHBIX U IPOTUBOPEUUBBIX IyTEH pa3BUTHS UAEH, TEOPUNA U KOHLENLUNA COBPEMEHHOM XUMUH;
* BOCHHTaHHe YOCSKJICHHOCTH B TOM, YTO XUMHsI — MOIITHBI MHCTPYMEHT BO3JICHCTBHUS Ha OKPYKAIOIYIO CPelly, M YyBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHNE MOJYUCHHBIX 3HAHUH ¥ yMCHUH;
* MpUMEHEHHUe TOJyICHHBIX 3HAHWH M yMEHHMH U1 6e30macHOi padoThl C BELIECTBAMH B J1A0OPAaTOpHH, OBITY M HA IMPOM3BOACTBE; PEIICHHUS MPAKTUYECKUX 3a/ad B MIOBCEIHEBHON >KU3HH;
MIPEAYNPEXICHUS SBICHIH, HAHOCSIINX BPe]] 3I0POBBIO YETIOBEKA U OKPYKAIOLIeH cpelie; POBEICHNS HCCIIeI0BATENILCKUX PaboTa; CO3HATEIFHOTO BEIOOpa NpodecC, CBSI3aHHOM ¢ XUMHUEH.

Ha ocnoBanmyn TpeboBaHMil TOCY1apCTBEHHOTO 00pa30BaTENBHOTO CTAHAAPTA B COACPKAHNH KAJICHIAPHO-TEMATHIECKOTO TUIAHWPOBAHUS PEANN3YIOTCS aKTYalbHBIE B HACTOAIIEE BPEMS
KOMIIETCHTHOCTHBII, TNYHOCTHO OPUEHTUPOBAHHBIN, IEITEIILHOCTHBIN TOAXO0/bI, KOTOPBIE ONPEACIAIOT 3a/1a4i 00y4eHHs:

* | yMEHHE CaMOCTOSITEJIbHO M MOTHBHPOBAHHO OPTraHU30BHIBATh CBOIO MMO3HABATEIBHYIO JESITEIBHOCTH (OT HOCTAHOBKH II€JH JI0 MOJIYYEHUS U OIICHKH Pe3yJIbTaTa);

* | UCIOJIb30BaHUE JIEMEHTOB IPUUYUHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHAIM3a; NCCIIEA0BAHNE HECJIOKHBIX PEATbHBIX CBSI3€H U 3aBUCHMOCTEI;

* | ompezeneHHE CYNTHOCTHBIX XapaKTEePHUCTHK M3y4aeMOTo 00bEKTa;

* ] caMOCTOSTEeNbHBII BEIOOP KPUTEPUEB ISl CPABHEHUS, COMOCTABIICHUS, OLIEHKH U KilacCU(pUKaIui 00bEKTOB;

* ] moWcK HYXHOH HWH(OpMaUHM IO 33JaHHOM TeMe B HMCTOYHMKAX DPA3IMYHOTO THIIA; YMEHHE pPa3BEPHYTO OOOCHOBBIBATH CYKICHHS, laBaTh OIpPENEICHUS, IPHUBOAWTH
JI0Ka3aTeIbCTBA; 00OBSICHEHNE N3yIEHHBIX TTOJI0KEHNH Ha CAaMOCTOSITENBEHO TTOA00OPaHHBIX KOHKPETHBIX MTPUMEpaXx;

* | OLCHMBaHHE U KOPPEKTHPOBKA CBOETO MOBEJCHUS B OKPYKAIOIIEH cpe/ie, BHIIIOJIHEHNE B TPAKTHUECKON e TEIbHOCTH U B MIOBCEAHEBHO HKHU3HU SKOJIOTMYECKUX TPEOOBaHUIA;



* _| HCIOJIb30BaHUE MyHBTHMeHHﬁHBIX PECYypCOB U KOMIIBIOTCPHBIX TEXHOJIOTUH JJIA 06pa6OTKI/I, nepeaavyu, cucreMarmu3aluu I/IH(I)OpMaIII/II/I, CO3a1aHHuA 6a3 JaHHBIX, MNPE3CHTAllUN

PE3yNbTaTOB MO3HABATEIBHON U MPAKTHIECKON AEATEITBHOCTH.
COJEPXAHUE IMPOT'PAMMBI

PA3JIEJI 1. METO/bI HO3HAHMS B XUMUH (2 uaca)
HaquLIe METOJbI ITO3HAHHUS BEUIECTB U XUMHUYCCKUX HBHCHHﬁ. POJ'II) OKCIICPUMEHTA U TCOPHUU B XUMUU.

PA3JEJI 2. TEOPETUYECKHWE OCHOBbI XUMHWH.

Tema 1. COBPEMEHHBIE ITPEJICTABJIEHUS O CTPOEHUU ATOMA (9 uyacoB)

OCHOBHBIE CBEJEHHSI O CTPOECHHUH aToOM a. S1po: MPOTOHB! U HEUTPOHBI. 130TONBI. DIIEKTPOHBI. DJIEKTPOHHAs 000J109Ka. DHEPreTHIeCKHi ypoBeHb. OCOOCHHOCTH CTPOCHUS
SHEPreTUYecKrX 000JI0YEeK aTOMOB 3IeMEHTOB 4 — To u 5 — ro nepronaos Ilepuoanueckoii cucremsl .M. MenneneeBa (nepexoHbIX ieMeHToB). [loHsTHE 00 OpOUTAISIX S — U p — OpOUTANIH.
DOJNeKTpOHHBIE KOHPHUTYpPALlUH aTOMOB XMMHYECKHX 3JIeMeHTOB. [Iepruonuuecku it 3axkoHu J U. MenngeneeBa B cBeTe YUYeHHUST O CTpoeHHUH aToM a. Orkpertue .1
MeHzeneeBsIM TIEpHOANYECKOTO 3aKoHa. Ileprommueckas cucrema xumudeckux snemeHToB [I.M. MenzneneeBa — rpaduyeckoe OTOOpaKeHHE INEPUOJUYECKOro 3akoHA. (DU3MUECKUH CMBICH
MOPSIIKOBOTO HOMeEpa 3JEMEHTa, HOMEpa IepHoJa W HOMEpa IPYyMNIbI, BaJICHTHBIC JIEKTPOHBI. [IpUdMHBI M3MEHEHHs CBOMCTB 3JIEMEHTOB B NEPHOJAX M TpyNnax (IVIaBHBIX HOATPYIIAX).
[Tonoxenne Bogopoaa B IEPHOANYIECKON cHcTEME. 3HAYEHNE NEPUOINIECKOrO 3aKOHA U MEPUOIUIECKON CUCTEMBI XUMHUECKHUX deMeHToB .M. Menneneesa A pa3sBUTHS HayKH U MOHUMAaHHUS
XUMHUYECKOH KapTuHbI Mupa. JleMoHcTpauu. Pasniuunbie GopMbl EpHOANYECKON CUCTEMBI XUMUYecKkux temenToB J[.1. Menneneea. Jlaboparopusrii onbiT Nel.

KoncrpynpoBanne nepruoaudeckoi TaOIHIbI SIEMEHTOB C HCHOIb30BaHUEM KapTOUeK.

TEMA 2. CTPOEHUE BEIHIECTBA (16 uacoB)

Mounuas xumMmudeckas cBs3b.Kartnonsl u annonsl. Kiaccudukanus nonos. MoHHsie kKpuctaimmaeckue pemérku. CBONCTBA BENIECTB C 3TUM THUIIOM KPUCTALTHYECKUX permérok. K o B
AJCHTHAaAXHUMMHUUYECCKaAaAgACBAA3b. SHGKTpOOTpI/IHaTCHBHOCTI). HOJ’[ﬂpHaﬂ N HETIOJIApHAsA KOBAJCHTHBIC CBA3H. JII/IHOJ'IB, TIOJIAPHOCTH CBA3H U MOJAPHOCTH MOJICKYIIBI. OOMEHHBII 1
JIOHOPHO-aKIENTOPHBIA MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOW CBs3H. MOJECKYISIPHBIC M aTOMHBIC KpUCTaJUTMYecKkre perméTkn. CBOWCTBA BEMISCTB ¢ STHMH THUIIAMH KPHCTAILUTHYECKUX PEIIETOK.
MeTanauueckass XUMUYECKas CB 3 b. OCOOCHHOCTH CTPOCHHE aTOMOB METAJUIOB. MeTaJuTMyecKasi XMMUYECKasi CBA3b M METAIUTHUCCKash KpUcTauinueckas pemérka. CBoiicTBa
BEILECTB C 3TUM THUIIOM CBs3U. BonopoaHasgs XUuMHUYecKasa CBS3b. MeXMOJEKyIsIpHas U BHYTPUMOJIEKYJISIpHAsl BOJOPOIHAS CBSI3b. 3HAUEHUE BOJIOPOJHOM CBA3M B OpraHU3al[ul
CTpyKTYp OmomonumepoB. I1 0 1 u M e p bI. [InacTMacchl: TEPMOIUIACTHI U PEAKTOIUIACTHI, MX MPEACTABUTEIN U MPUMEHEHHE. BOJIOKHA: MPUPO THBIC (PACTUTENLHBIC U )KUBOTHBIC) U XUMUYCCKUE
(MCKyCCTBEHHBIC I CHHTETHYECKHE), UX MPEICTABUTENH U NIprMeHeHne. [ a300pa3Hoe COCTOSIHH e Be Il e C T B a. Tpu arperaTHBIX cOCTOSTHUSI BOABI. OCOOEHHOCTH CTPOSHHS Ta30B.
MonekymsipHbId 00beM Ta3000pa3HbIX BemecTs. [IpuMepsl ra3000pa3HbIX MPUPOTHBIX CMECEH: BO3IYX, MPUPOIHBIN ra3. 3arps3HeHue aTMochephl (KUCIOTHBIC JOXKH, TAPHUKOBEIH AP QPEKT) U
6opnba ¢ Hum. [IpeacraBurenn ra3000pa3HBIX BEMIECTB: BOJOPOI, KUCIOPO, YIIICKUCIBINA ra3, aMMHaK, dTHiIeH. VX momydeHne, coOupanue u pacno3HaBanne. JK M 1K0e COCTOSSHHU € B € I
e ¢ T B a. Bona, motpebieHne BoAbI B OBITY M Ha TIPOU3BOJICTBE. JKECTKOCTh BOJIBI M CIIOCOOHI €€ ycTpaHeHHss. MuHepalbHbIe BOJBI, HX HCIIOJIb30BaHUE B CTOJIOBBIX W JICUECOHBIX Helsix. JKuakue
KPUCTAJUIBl M UX TpuMeHeHne. TBEpnoe cocToOssHU € Be e cTB a AMopdHble TBEpIbIE BEIIECTBA B IPUPOJE U KU3HH YEJIOBEKa, MX 3HAUeHHE U NMpuMeHeHue. Kpucraumyeckoe
CTpocHHE BemecTBa. I ucmepcHBI € CHCTe M Bl [loHsITHE 0 IUcTIepcHBIX cucTeMax. JucnepcHas asza u aucnepcroHHas cpena. Kimaccndukamus TCIepCHOHHBIX CHCTEM B 3aBUCHMOCTH O
arperaTHOro COCTOSHUS TUCIICPCHOHHOMN Cpelibl U AUCIICPCHOHHOM (ha3bl. [ pyOorciepCHbIC CHCTEMBL: SMYIIbCHH, CYCIICH3UHU, a3P030Jid. TOHKO JUCIIEPCHBIC CHCTEMBI: Telu 1 3071. CocTaB B
€emecTBa UCM e C e i BemecTBa MOJIEKYIISIPHOTO W HEMOJIEKYJISIPHOTO CTPOSHHsI. 3aKOH MOCTOSHCTBA COCTaBa BeMIecTB. [IoHATHE «IOM» U €€ pa3HOBHIHOCTH: MAacCOBast (TOJIS AIEM HTOB B
COCJIMHCHUH, JIOJII KOMIIOHCHTa B CMECH — JIOJI NPHMECEH, JIOJIi pacTBOPEHHOTO BEIIECTBA B pacTBOpe) W oO0bEMHas. Jlons BhIXOJa MPOJYKTa PEAKIUU OT TCOPETHYCCKH BO3MOMKHOTO.
JemoHcTparmu. MoJenb KpUCTaNIMIeCKOW pemeTku ximopuaa HaTpus. OOpas3isl MUHEPAIOB C MOHHON KPUCTAIIMYECKON PEMIETKON: KAJIBIIUTA, TaauTa. MOJENN KPUCTAUTHISCKUX PEIIETOK
«cyxoro npma» (wim Homa), anMasa, rpadura (wam kBapua). Momens monekynsl JIHK. OOpasmsl 1wractmace ((peHOIOPOpMAaIbIeTUAHbIC, MOJUYPETaH, IOJUATHICH, IOJIHIIPOIIICH,
TMOJUBUHUIXJIOPUI) U u3Aeaus u3 HuxX. OOpasisl BOJIOKOH (IIEpCTh, IMIENK, alleTAaTHOEC BOJIOKHO, KAalpOH, JIAaBCAaH, HEMJIOH ) W u3aeiaus u3 HuX. OOpasisl HEOPraHUYECKUX MOJIMMEPOB (cepa
ITACTUYECKAsi, KBapIl, OKCHJ aFOMHUHHUS, IPUPOJHEIC aFOMOCHIHKATEI). Moaens MOJEKYIIpHOTo 00bEMa ra3oB. Tpu arperaTHBIX cOCTOSIHHSA BOABL. OOpaslbl HAKWIKA HAa YaHWUKE W TPyOax
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LEHTPAIBLHOTO OTOTUIEHIS. JKecTKOCTh BOJIBI U CTIOCOOH! €€ ycTpaHeHus. [Ipubopsl Ha )kuakux Kprctamiax. OOpasibl pa3InYHBIX AUCHEPCHBIX CHCTEM: IMYIBCHH, CYCIICH3HH, a3p030JIeH, reneil u
3oneit. Koarymsiumst. Cunepesuc. Oddext Tunnans.

JlabopaTtopHsele onbIThL: 2. OnpeaeneHne THIa KpUCTAUINYECKON PEIIETKH BEIIECTBA U ONMCAHUE €r0 CBOMCTB . 3. O3HaKOMIICHHE C KOJUIEKIMEH MOIMMEpOB: MIacTMacC U BOJIOKOH M M3JEIUN 13
HuX. 4. VcnbiTaHue BOJIBI HA )KECTKOCTh. Y CTpaHEHHUE KECTKOCTH BOAbL. 5. O3HaKOMIIEHHE M MUHEPATIbHEIMI BogaMH. 6 O3HaKOMIICHHE C JUCIIEPCHBIMI CHCTEMaMH.

Tema 3. XUMHUYECKHUE PEAKIIUU (21 1ac)

Peaxuuu,maymue 63 U3MEHHS COCTaBa BellecCTB. AJUIOTPONHS U JUIOTPOIHbIE BUIOU3MEHEHHs. [IpHyr Hbl aJUIOTPOTIMYU Ha IpUMepe MOI(UKAMK KUCIOPOa, yriepoaa u
¢docdopa. O30H, ero duomormueckas pois. M3omeps! u n3omepus. P e a k i u u,

HAyIMHUE C M3MEHEHHUEM cOCTaBa BellecTB. Peakuus coenHeHNs, pa3IoKeHNs], 3aMEIICHNST 1 00MEHa B HEO pPraHUuecKOl W OpraHn4ecKol Xumuu. Peakiun sk30- u
sHIOTepMHUUecKue. TemnaoBoi 3hHeKT XMMUYECKOH peakiuy 1 TEPMOXUMHYECKUE YpaBHEHHS. Peakiiuy ropeHus, Kak YaCcTHBIH cirydail Sk30TepMuueckux peakipii. CKOpoOCTh XUMHU U € C K
olpeaxnuu CkopocTb XUMHUUECKOH peakUH. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakUy OT IPUPOABI PearkpyroluX BENIECTB, KOHLIEHTPALUU, TEMIIEPATypsl, IOl NOBEPXHOCTU
CONIPUKOCHOBEHMsI W Karanu3aTopa. Peakumm romo- M rereporeHHble. [loHsTHe o Karanuzarope M Karamu3aropax. DepMeHTHl Kak OHOJIOTHYECKHE KaTaiu3aTopbl, OCOOEHHOCTH HX
¢ynxmmornpoBaans. O O paTHMOCTH XUMMHUUYECKHUX peaknuid. HeoOpatuMele n oOparumble XxuMudeckne peaknui. COCcTOsIHHE XMMHUYECKOTO PaBHOBECHUS JUII 0OPAaTHMBIX
XUMHUUYECKHUX peakuuil. CriocoObl CMEIIeH!sI XMMUUECKOTO paBHOBECHS Ha IpUMepe CUHTe3a aMMuaka. [IoHsTHe 06 OCHOBHBIX HAay4HBIX ITPUHIIMIIAX IIPOMU3BOJICTBA Ha ITPUMEPE CUHTE3a aMMHUaKa
WA CEpHOM KUCIOTH. PO b BOXB B XMMHUUYECKHX peakiHu X VcTuHHBIE pacTBOpel. PacTBOpUMOCTh M KiacCH(UKAI M BEIIECTB 10 3TOMY IIPHU3HAKY: PacTBOPHMEIE,
ManopacTBOPHUMBIE U HEPACTBOPUMBIE BEILIECTBA. DIEKTPOIUTHI U HEINEKTPOIUTHL. DIEKTPOJUTHUECKAs qucconranusa. KucnoTsl, OCHOBaHMS U COJIM C TOUKH 3PEHUsI TEOPUU IIEKTPOIUTUUECKON
Jucconuanuy. XUMHIUECKHE CBOMCTBA BOABL: B3aUMOJEIHCTBHE C METaJUIaMH, OCHOBHBIMH M KHCJIOTHBIMH OKCHAAMH, Pa3jI0oKeHHE M 00pa3oBaHUE KPUCTAJUIOTHIPATOB. Peakiuu ruaparanuu B
OpPraHWYEeCKOW XUMUU. [ M I PpONTHM3 OPTraHUMUYECKUX W HEOTAaHHUUYECKHU X CO e e He HH . HeoOparumsrit ruaponms. OOpaTuMbIi ruaponu3 coseil. [maponns opraHugecKux
COCIMHEHUH U €ro NMpakTHYECKOe 3HAUCHHE IS MOJy4eHUS THAPOIM3HOTO MbUIA U criupTa. brosorndeckas pojb MHAPONH3a B MIACTUYECKOM M SHEPreTHUECKOM OOMEHE BEUIeCTB M PHEPTUU B
Kiaetke. OKMCIUTENbHO-BOCCTAaHOBHUTEIbHBI € peakiluu Crenens okuciienns. OnpeneneHun CTeneHl OKUCIeHus 1o popMyne coequHeHns. [loHsTne 06 OKUCIUTENBHO —
BOCCTAHOBUTEJIBHBIX peaknuax. OKHCIeHHEe U BOCCTAaHOBJICHNE, OKUCIUTENb U BOCCTAHOBUTENb. D 1€ K T P O J U 3. DJIEKTPOJIN3 KaK OKHUCIUTENHHO — BOCCTAHOBUTEINIBHBIN Ipoliecc. DIEeKTPOIn3
pacIulaBOB U PaCTBOPOB Ha MpHUMeEpe xyopuaa HaTpus. [IpakTrdeckoe MpUMEHEHHE 3IEKTPOIN3a. DIEKTPOJIUTHIECKOE NoTydeHue amoMunans. Jlemonctpanun. [IpeBpamenne kpacHoro ¢ocdopa
B Oeubrit. O30HaTtop. Mojenu Mosiekyn H — OyraHa ¥ n300yTaHa .3aBUCUMOCTb CKOPOCTH PEaKIMU OT MIPUPObI BEIIECTB Ha ITpUMepe B3auMOIEHCTBHSI pACTBOPOB PA3IMYHBIX KUCIOT OJIMHAKOBOM
KOHIICHTPALMH C OJMHAKOBBIMU I'paHy/IaMH ITMHKA ¥ B3aUMOJCHCTBUS OJMHAKOBBIX KYCOYKOB Pa3IMYHBIX METAIOB (MarHus, IMHKA, XeJie3a) C COJITHOM KucIoTol. B3anMoneiicTBue pacTBopoB
CEpPHOI KUCIIOTHI C paCTBOPaMH THOCYIb(aTa HaTpHs Pa3IMIHON KOHIIEHTPAluU U TeMreparypbl. MoJenb KHUIsmero cios. PasnoxeHue mepokcuaa BOIOpPoaa ¢ MOMOIIBIO KaTanu3aTropa (OKCH
mapranna (IV)) u karanassl ChIPpOro Msica u cbiporo kaprodess. [Ipumepsl HEOOPATHUMBIX PEeaKIMid, UAYIIHX ¢ 00pa30BaHHEM OCajKa, ra3a WK BOAbl. B3anMoaeHCTBHE JUTHS U HATPHUS C BOJIOM.
[Nomyuenne oxcupa ¢dochopa (V) u pacTBOpeHHE €ro B BOJIE; WCIBITAHHE IOJYYEHHOTO pacTBopa JakMycoMm. OOpasmbl KpucTaLIoruaparoB. McmblTaHne pacTBOPOB 3IIEKTPOJHMTOB U
HEDJIEKTPOJIMTOB Ha TMPEJMET JUCCOLUAINHU. 3aBUCHMOCTh CTEICHHU 3JICKTPOJIMTHYECKONW THUCCOIMAIlMK YKCYCHOW KHCIIOTBHI OT pa3baBiieHusi pactBopa. [ maponns kapouaa kanpuus. ['uaponus
KapOOHATOB IIENIOYHBIX METAJUIOB W HUTpaToB nuHKa win cBuHMA (II). [Tomydenme mpuia. IIpocTefimme OKHCIUTENFHO — BOCCTAHOBUTENBHBIC PEAKIIMU: B3aUMOJCHCTBHE IWHKA C COJITHOM
KHCJIOTOH M kene3a ¢ pactBopoM cyibdara meau (II). Mogens snexrponmzepa. Monenb 3J1eKTpoIM3HON BaHHBI IS TTOJydeHHs alltoMuHuUS. JlaGopaTopHbie onbIThL: 7. Peakius 3aMemeHns Meau
JKEJIe30M B PacTBOpE MEIHOro Kymopoca. 8. Peakuum, unymue ¢ oOpa3oBaHHMeM Ocazika, rasa u Bogsl. 9. [lomydeHue kucnopona pasiokKEeHHEM NEPOKCHIA BOJOPOJA C MOMOIIBIO OKCHAA
maprania (IV) u katanassr ceiporo kaprodens. 10. [Torydenne Bomopoa B3anMOAeHCTBHEM KUCIOTH ¢ IMHKOM. 11. PasmidHeie ciydan ruapoIimsa coel.

Tema 4. BEIIIECTBA U X CBOMCTBA (39 uyacos)

M e T a 1 1 bl. B3auMoeiicTBre METAIOB ¢ HEMETAJUIaMH (XJIOPOM, CEPON M KUCIOPOIOM). B3anuMoieiicTBrE MIENTOYHBIX U MIEJIOYHO3EMEIbHBIX METAIOB C BOJOW. DIEKTPOXUMUYECKUHN PsiJ
HaIpsHKCHUH MeTaioB. B3anmMoneiicTBHe METalIoB C pacTBOpPaMH KHCIOT M colieil. AmoMuHOTepMus. B3ammoneiicTBie HaTpus ¢ dTaHOIOM W (eHosoMm. Kopposus MeTayuioB, MOHIATHE O
XUMHUYECKOH U 3JIEKTPOXUMHUYECKOW KOppo3uu MeTauioB. CriocoObl 3aluThl METAIIIOB OT Koppo3uu. H e M e T a 11 11 b1. CpaBHUTENIbHASL XapaKTEPUCTHKA TAIOTEHOB KaK HanOoJiee THITHYHBIX
npeacTaBuTeeid HemeTaioB. OKUCIUTEIbHBIE CBOWCTBA HEMETAILUIOB (B3aMMOJICHCTBHE ¢ METallaMH U BOJOpPOJOM ). BoccTaHOBHUTENbHBIE CBOWCTBA HEMETAIOB (B3aMMOJCHCTBHE C Oomee
JIEKTPOOTPHULIATEIHHBIMU HEMETAIJIAMH M CJIOKHBIMH BEILIECTBAMU - OKUCIUTEISIMU). KM cT1OTH HEeOpraHUMUYEeCKHEe M OpTraHUYec KU e Kraccudukauus kuciior. XuMuueckue
CBOWCTBa KHCIIOT: B3aUMOJCHCTBHE C METaJUIlaMH, OKCHAaMH METaJUIOB, THJPOKCHIAMH METaJUIOB, COJIsIMH, crnupramu (peakums dtepudmukaiun). OcoOble CBOHCTBa a30THOH U
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KOHIIEHTPUPOBAHHON CepHON KUCIOTE. OCHOBHU S HEOPTraHUWUYECKHE W OpTaHHU U e ¢ K 1 e. OCHOBaHMS, UX KJlaccu(puKaIist. XMMIYECKIe CBOHCTBA OCHOBaHUHN: B3aUMOJICHCTBIE
C KHCJIOTaMH, KUCIOTHBIMH OKCHAAMH M cOJsIMHU. PasmokeHne pactBopuMbIX ocHoBaHMd. C o 1 m. Kiaccmudukarust conei: cpenHue, KHCIble U OCHOBHBIE. XHMMHUYECKHE CBOWMCTBa COJICH !
B3aMMOJICIICTBHE C KHCJIOTaMU , I[eJ0YaMH , MEeTaJUIaMu U coJisiMu. [IpeacraBuTenu coiel M mx 3HaueHHe .XJIOPHUA HATpUs , KapOOHAT KaJbIUs (CpEeAHHE COJH); THAPOKapOOHATHI HATPUS U
aMMOHHUS (KHCTbIe con); Tuapokcokapbonat memu (II) — mamaxut (ocHOBHAs coib). KadecTBeHHBIE peaknu Ha XJIOPHI, Cyabdar -, 1 kapOboHat — aHuoHsI, kKaTHOHBI xene3a ([I) uw (III). Tene T
MYECKasiCBA3ZBMEX Y KJIaCCaMWU HEOPTaHUYECKHUX U OPTAHUYECKHUX COeAUHEHUIH . [IoHATHE 0 TeHEeTUYIECKOH CBS3HM U TEHETHUYECKUX psAaax | eHeTuueckuil psag
Hemetauia .OcoOeHHOCTh TeHEeTHIECKOTO pAga B opranndeckoil xumun. Jemonctpannu. Kosmekius o0pa3noB MeTamuioB. B3anmoaeficTBiie HaTpus U CYpbMBI € XJIOPOM, JKeJe3a U cepbl .['opeHus
MarHusi ¥ aJllOMHHMS B KUCJOpoJe. B3auMopeilicTBHe IIENOYHO3EMENbHBIX METAUIOB C BOJAOHM. B3ammopelicTBue HaTpus C STAHOJOM, IIMHKA C YKCYCHOW KHCIOTOW. AJIOMHUHOTEPMHUS.
BsanmMopelicTBie Menu ¢ KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTOH. Pe3ymbTaTel KOPPO3WH METAUIOB B 3aBHCHMOCTH WO YCIOBHH WX MPOTEKaHMS. KOJUICKIHMS OOpaslloOB HEM ETaJJIOB.
B3anmopelicTBre XJIOpHOH BOJBI ¢ pacTBOpOM Opomua (Moauaa) Kanusi. KojuteKiust mprpoHBIX OpraHuYecKuX KUCIOT. Pa3zbaBiieHne KOHIIE HTPUPOBAHHOM CEpHOM KHCIOTHL. B3anmonelicTBue
KOHLIEHTPUPOBAHHON CEPHOM KHCJIOTBI C CaxapoM, LEJUII0JI030d M Meapto. OO0pasibl MPUPOIHBIX MHHEPAJOB, COJEPXKAIIUX XJIOPHJ HaTpus, KapOoHar Kaublws, (ocdar kambius u
runpokcokapoonar meau (II). OOpasipl MHUIIEBBIX TPOIYKTOB, COAEPKAIIUX IHIPOKapOOHATHI HATPHUA M AMMOHHMS, UX CIIOCOOHOCTH K Pa3JIOKEHHUIO NPH HarpeBaHWU. [alleHne coJbl YKCYCOM.
KauecTBeHHbIE peaklnMy Ha KaTHOHBI M aHUOHBI. JlaboparopHbie onbIThl. 12. VcnbiTaHue pacTBOPOB KUCIOT, OCHOBaHWH M cosieil MHauKartopamu. 13. BzaumopeicTBue COJISIHOW KHCIOTHI U
pacTBOpa YKCYCHOM KHUCIOTHI ¢ MeTaulamH. 14. B3aumonelcTBUE COJISIHOM KHUCIOTBI M pacTBOpa YKCYCHOM KHCIIOTBI ¢ OCHOBaHMAMHM. 15. B3ammopeilcTBue COJNSIHOW KHCIOTBI M PacTBOpPa
YKCYCHOH KHUCIOTHI ¢ cosiMU. 16. TlonmyueHue u cBOMCTBa HEpacTBOPUMBIX OCHOBaHMH. 17. I'maponn3 XJIOpHUJIOB M aleTaTOB LIEIOYHBIX METauIoB. 18. O3HaKOMIIEHHE C KOJUICKLUSMU: a)
METaJUIOB, 0) HEMETAJUIOB, B) KUCIIOT, T) OCHOBaHHH, 1) MUHEPAJIOB M OHOJIOTHYECKUX MaTepHAIIOB, COEPKANTINX HEKOTOPHIE COJIH.

Tema 5. XUMMWSI B ’/KU3HU OBLIECTBA (6 gacos).
XWUMHS ¥ TPOU3BOACTBO. XUMHSI U CEIBCKOE XO3SMCTBO. XUMHS U IPOOIEMBI OKpYKatomeil cpeabl. beIToBble 0TX0ABI. XUMUS M IOBCETHEBHAS JKI3HB Y€JIO BEKA. XUMHUS U TIOBCEIHEBHAS KU3Hb
YeloBeKa

Tema 6. XUMUYECKHANW MMPAKTUKYM (6 uacoB) 1. «PellleHHe SKCIEPUMEHTATBHBIX 3a/ad MO OpraHMYecKoil Xumum». 2. «PelleHne JKCIepPHMEHTANBHBIX 3ajad 110 ONpE/IEICHHUIO
ITaCTMAcC U BOJIOKOH

CTPYKTYPA KYPCA
Ne 11/m1 TEMA KOJIMYECTBO B TOM 4MCIIE
HACOB YPOKU TIPAKTUYECKUE KOHTPOJIBHBIE PABOTHI
PABOTBI

1 PA3JIEJI 1. METO/IbI ITO3HAHW B XUMIU 2 2 - -
2 PA3JIEJI 2. TEOPETUYECKHWE OCHOBBI XUMHN.

TEMA 1. COBPEMEHHGIE ITPEACTABJIEHNM A O CTPOEHUU ATOMA 9 8 - 1

TEMA 2. CTPOEHUE BEHIECTBA 16 15 - 1
4 TEMA 3. XUMHWYECKUWE PEAKIINU 21 17 3 1
5 TEMA Ne4. BEHIECTBA U UX CBOMCTBA 39 35 3 1
6 TEMA Neo5 «XUMMUS B XKU3HU OBIIECTBA» 6 6 ) )




TEMA Ne6 «XUMUYECKUI TTIPAKTUKY M»

BCETO0: 99 86 8 5

TPEBOBAHNSA K YPOBHIO ITIOAI'OTOBKH

YyeHHUK JOIKEH 3HATD:

eajicHelimiue Xumuyeckue ROHAMUA: BEIICCTBO, XUMHUYCCKHHA SIIEMEHT, aToOM, MOIIEKyla, aTOMHAs W MOJICKYJSIpHAs Macca, WOH, AJUIOTPOIHS, H30TOIBI, XMUMHYECKas CBS3b,
DNEKTPOOTPUIIATENHHOCTh, BaJCHTHOCTh, BAJICHTHOCTh, CTENEHh OKHCIICHHWsS, MOJIb, MOJIApHAs Macca, MOJSPHBIH 00BEM, BEIIECTBA MOJEKYISPHOTO W HEMOJICKYJISIPHOTO CTPOEHHUS,
PacTBOpPBI, DJEKTPOIUT M HEIIEKTPOIHT, DIEKTPOJUTHUECKAS IUCCOIUAINS, OKHUCIUTEIh M BOCCTAHOBHUTENb, OKHCIICHHE BOCCTAHOBIICHHE, TEIUIOBOW 3((EKT peakmuu, CKOPOCTh
XUMHUYECKON pPeaKIny, KaTajan3, XAMUIeCKOe PaBHOBECHE;

OCHOGHbIE 3AKOHB! XUMUU: COXPAHEHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, MEPUOIMUECKUM 3aKO0H;

OCHOGHble MeopUN XUMUU: XAMIYECKON CBSI3HU JEKTPOIUTHUYCCKOHN TUCCOIMAIINY;

eajicHelluiue 6euiecnea U Mamepuansl: OCHOBHBIC METAJUIBI U CIUIABHI, CEPHAs, COJITHAS, a30THAs, KICIOTHI, IIEI0YH, aMMUAaK, MAUHEPaIbHBIEC yI0OpeHNS;

YUeHHUK T0JKEH YMETh:

Ha3bIBaTh U3YUYCHHBIC BEIICCTBA 110 ((TpHBHaHLHOﬁ)) nim MG)I(HyHapO,HHOﬁ HOMCHKIJIATYPC,

onpeaesaThb: BAJICHTHOCTh U CTECIICHb OKHUCIICHUA XUMHUYCCKUX JJIEMEHTOB, THII XUMHYCCKOU CBS3H B COCAMHCHUAX, 3apsd MOHA, XapaKTCP CpeC/ibl B BOAHBIX PACTBOPAX HCOPTAaHUYCCKUX
COCANMHCHUAX, OKUCIINTCIIb U BOCCTAHOBUTCIIb,

XapaKTepu30BaATh: 3JICMCHTBI MAJIbIX MEPUOAOB 110 HX ITOJOKCHHUIO B HCXB, O6IlIPIe XUMHUYECKHE CBOMCTBA METaJJIOB, HCMCTAJJIOB, OCHOBHBIX KJIACCOB HECOPIraHUYCCKUX COCﬂHHeHHﬁ;
00BSAICHATDH: 3aBHCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHHA; IMPUPOAY XUMHYCCKON CBS3U (I/IOHHOI71, KOBaﬂeHTHOﬁ, MeTaHHquCKOP’I), 3aBUCHUMOCTb CKOPOCTH XUMHYICCKOMN
PCaKIIUN U MMOJIOKCHUA XUMHYCCKOTO PABHOBECHUSA OT pa3JIMUYHbIX (baKTopOB;

BBINOJHATHL XHMHYECKHIA IKCIIEPUMEHT I10 paCliO3HaBaHUIO BaKHEHIIIMX HEOPraHn4CeCKuUX BEIICCTB,
IMPOBOAUTH CaMOCTOSTEIIbHBIN OUCK XHMHUYCCKOMI I/IH(l)OpMaHI/II/I C UCIOJIb30BAHHUEM PA3JIMYHBIX HCTOYHUKOB,

HCIMOJb30BATH npuoﬁpeTéHm)le 3HAHUSA U YMCHUSA B npaKanecm)ﬁ J1eITeJIbHOCTH M MOBCETHEBHOM JKM3HU JUJISL

O0OBSACHEHUST XUMHYCCKHX SIBJICHUH, IPOUCXOSIIUX B IPUPOJIE, ObITY, Ha TPOU3BOJICTRE;
9KOJIOTMYECKH T'PAMOTHOTO MOBEJICHUS B 0.C.;

OIIEHKH BIIMSIHUSI XUMHUYECKOTO 3arpsiI3HEHUSI 0.C. Ha OPraHU3M YeJIOBEKa U IPYIrHe KUBBIE OPraHU3MBI;
0e30MacHOTO 00paIeHs ¢ TOPIOYNMA U TOKCHYHBIMH BEIECTBaMH, 1a00paTOPHBEIM 000pyI0BaHNEM;
[IPUTOTOBJICHUE PACTBOPOB 33JaHHON KOHIIEHTpAalUH B OBITY M Ha IPOM3BOJICTBE.

YYEBHO-METOJUYECKOE OBECIIEYEHUME TPEIMETA

Yuebnuk s obmeodpazoBatensHbIX yupexaeHuil. ['adpuensa O.C.- M.: Ipoda, 2009.-399¢. Xumus 11 knacc. [IpoduiapHEIi ypoBeHB
METOINYEeCKHe MOCOOUS Il YUUTes

T'abpuensa O.C IIporpamma Kypca xumen i 8-11 xiraccoB oOmeoOpasoBaTensHBIX yupeskaeHuid. - M.: Ipocda, 2005.-78c.

T'abpuensu O.C, JIsicoBa I'.I"., Beenenckas A.I'. Xumus. 11 knace: B 2u. Y. |: HacronbHast kaura yuurens. - M.: JIpocda, 2003. - 320c.
Tabpuensa O.C, JIsicoBa I'.I"., Beenerckas A.I'. Xumus. 11 xmace: B 24. Y. |l: HacronsHas kaura yuutens. - M.: Ipoda, 2003. - 320c.



JlonoiHMTEIBLHAS JIUTEPATYPA 1151 YUUTeENs

I'abpuensa O.C., Octpoymos N.I'. Obmmas xuMus B TecTax, 3afaqax, ynpakHeHusx. 11 kmace: Yue6. mocobue amst o0meoOpasoBat. yupexaeHuit. - M.: [Ipoga, 2003.- 304c.

Paneuxuit A.M., T'opmkosa B.I1., Kpyrnukosa JI.H. Jlugaktngeckuit marepuan mo xumuu a1t 10-11 xiaccos: mocoOue g yaurens. — M.: [Ipocsemenne, 2004. — 79 c.
Jlono/IHMTeNbHAS JUTEPATypa JJIs YYaluXcs

babkoB A.b., IlonikoB B.A.- O6mmas un Heopranndeckas xumusi: [Tocobue st crapiiekiacCHUKOB U abuTyprentoB. M.IIpocsemenne, 2004 — 384 c.

Ky3emenko H.E., Epemun B.B Hauana xumun. Y4e0. mocoOue Iiis CTapIeKIacCHIKOB U IIOCTYITAIONINX B BY3bL.. — M.: [Ipoda, 2001. — 324 c.

EI'3-2008: Xumusi: peanpHbie 3ananust: / aBT.-cocT. Kopomienko A.C., Cuactuna M.I'.- M.: ACT:Actpensb, 2008.-94¢. — (DenepanbHbIil HHCTUTYT MEJArOrMYSCKUX U3MEPCHU ).
MULTIMEDIA — noaiep:xka npeamera

Bupryansnas mxona Kupuna u Medoausa. Ypoxu xumun. 10-11 knaccsl. — M.: OO0 «Kupuut u Medonuit», 2004

Xumus. MynetuMeaunitHoe yae6Hoe nocobue HoBoro obpasma. — M.: 3A0 IIpoceemenne-MEJIUA, 2005.

udpossie 00pa3oBaTeabHBIE HHTEPHET-PECYPCHI

KPUTEPUN OHEHNBAHUA

Ycemuvie omeemut
Ouenka «5»
- OTBET MOJHBIN U MPaBWIbHBIA HA OCHOBAaHWU U3YYEHHBIX TEOPHil;
- MaTepHall U3JI0KEH B ONPEACTICHHON JJOTHYECKOH MOCIIe0OBATEIFHOCTH, JINTEPATYPHBIM S3BIKOM;
- OTBET CAMOCTOSATEIbHBIN.
Ouenka «4»:
- OTBET IOJHbIN U IPAaBUJIbHBIN HA OCHOBAHUM U3YYEHHBIX TEOPUH;
- MaTeprai U3JI0KeH B OMPENeNICHHOM JOTHUECKON TTOCIeA0BaTEIFHOCTH, IPY 3TOM JOMYIIECHH JBE-TPH HECYIIECTBEHHBIE OMIMOKH, UCIPABICHHBIC IO TPEOOBAHHUIO YIUTEIS.
Ouenka «3»:
- OTBET HOHHBIﬁ, HO IIpH 3TOM JOITYIIICHA CYIIECTBCHHAA oum61<a WUJIN OTBET Hel'[OJ'lHBIﬁ, HECBSI3HBIN.
Ouenka «2»:
- IIpH OTBETe OOHAPYKCHO HEIMOHWMAHHE YYallMMCs OCHOBHOTO COJNEpPXKAaHWS y4eOHOIrO Marepualia WM JOMYIICHBI CYIIECTBCHHBIC OINMOKH, KOTOPBHIC YYAIIMKUCSA HE MOXKET HCIPABHUTH MPHU
HAaBOJAIINX BOMIPOCAX YIUTEIS.
Ilpaxmuueckue padomot ONCHKA SKCIICPUMCHTATLHBIX YMEHUH. OLEHKa CTABUTCS Ha OCHOBAHUH HAOIOICHUS 32 YYAIIUMUCS U MUCBMEHHOTO OTYeTa 3a padoTy.
Ouenka «5»:
- paboTa BBITOJIHEHA TIOJTHOCTHIO U MPABUIIEHO, CHICIaHbI TPABWIBHBIC HAOTIOICHUS U BBIBOIBI;
- SKCIIEpUMEHT OCYIIECTBIICH IO IJIAHY C YIETOM TeXHUKH 0€30TacHOCTH M MPaBUi pabOTHI C BEMIECTBAMH U 000PYIOBaHHUEM;
- IIPOSIBIICHBI OPraHU3alMOHHO-TPYIOBBIC YMEHHS (TIOAICPKUBAIOTCS YUCTOTa pabovero Mecra v MOPSIOK Ha CTOJIE, 3KOHOMHO HCIIOIB3YIOTCS PEaKTUBEI).
Ouenka «4»:
- paboTa BBIIIOJHECHA MPABWIBHO, CICIAHBI MPABWIGHBIC HAOMIOACHUS W BBIBOIBI, HO TIPU 3TOM JKCIIEPHMEHT IPOBEJCH HE MOIHOCTHIO WM AOMYIICHBI HECYIIECTBCHHBIC OMMOKN B paboTe C
BEIIIECTBAMH U 000PYI0BAHHUEM.
Ouenka «3»:
paboTa BEHITIOJIHEHA MIPABIWIILHO HE MCHEE YeM HAIOJIOBUHY HJIM JIOMYIIECHA CYICCTBCHHAS OMIHUOKA B X0JI€ SKCIICPUMEHTA, B O0BACHCHNUH, B 0(DOPMIICHHH pabOTHI, B COOTIOICHUH MTPABHI TCXHUKU
0e30TacHOCTH MPH PaboTe ¢ BEMIeCTBAMU U 000pyI0BaHNEM, KOTOpast UCTIPABIISETCS 110 TPEOOBAHHIO YIUTEIIS.
Ouenka «2»:
- JIomyIieHbl aBe (1 0oJiee) CyIeCTBeHHbIE OMMUOKH B X0JI€ SKCIIEPUMEHTA, B OOBICHEHUH, B OOPMIICHUH PaOOTHI, B COOJIIOJICHUH MPABUII TEXHUKH O€30TIAaCHOCTH MpH paboTe ¢ BelleCcTBaMH U
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000pynoBaHNEM, KOTOPBIE YUAIIUICS He MOXKET UCIIPABUTH JaXKe 10 TPEOOBAHUIO YIUTEIA.

Ymenue pewwams pacuemmvle 3a0auu

Onenka «5»:

- B JIOTHYECKOM PACCYKJICHHH U PEIICHUH HET OMNOO0K, 3a/1a4a PEeIIeHa PallHOHAIBHBIM CIIOCOOOM.

Onenka «4»:

- B JIOTHYECKOM PACCY)KJICHUH U PEIICHUH HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pellieHa HepallmOHAIHHBIM CII0COO0M WM JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.
Onenka «3»:

-B JIOTHYECKOM PACCyXACHUH HET CYIECTBEHHBIX OMMNOOK, HO JIOMYIIEHA CYIIECTBEHHAs OMMOKa B MAaTeMaTHIECKUX pacdeTax.
Onenka «2»:

- HMCHOTCA CyﬂIeCTBeHHBIe OI_HI/I6KI/I B JIOTHYCCKOM paCCY)K}IeHI/II/I UB peI_HeHI/II/I.

Koumponwvnsie pabomot

Onenka «5»:

-OTBET IMOJIHBIN ¥ MIPAaBIJIHHBIN, BO3MOXHA HECYIIIECTBCHHAS OIITHOKA.

Onenka «4»:

- OTBET HETOJIHBIA WX JOIYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.

Onenka «3»:

- paboTa BEITIOJTHEHA HE MEHEE YeM HAIOJIOBHHY, JOTMYIEeHA O/IHA CYIIIECTBEHHAs OIIMOKA U IIPH STOM JBE-TPH HECYIECTBEHHBIE.
Ounenka «2»:

-pa60Ta BBIIIOJIHCHA MCHBIIIC YCM HaHOHOBI/IHy nin CO]lep)KI/IT HCCKOJIBKO CyIJ_IeCTBeHHBIX OHII/I6OK.

Tecmoegvle KonmposvHble padomul

Onenka «5» - 88-100%

Onenka «4» - 62-86%

Onenka «3» - 36-60%

Ounenka «2» - 6-34%.




