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TOUKA \! POCTA
IHosicHuTEABLHAA 3aNIUCKA

Pabouas mporpamma no xumuu Juist 8 - 9 kiaccoB sBisieTcst yacThio OCHOBHOM 00pa30BaTeNbHON MpOrpaMMbl OCHOBHOTO OOILETO
oOpazoBanuss MKOVY «Congarcko-CrenHoBckas ClII» u cocraBieHa B coOoTBETCTBUM ¢ DenepaibHbIM TOCYJIaPCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM OCHOBHOTO oOmiero oOpasoBanus (IIpuka3 MunuctepcTBa obOpasoBanus m Hayku PD ot 17.12.2010
Nel897 «O6 ytBepxkaeHHN (enepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa OCHOBHOTO OOIIero oOpa3zoBaHus» (C
W3MEHEHUAMH M jAomnoiHeHusiMu oT 29.12.2014, 31.12.2015), pexomenmanusmu «lIpumepHoli mnporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHus 1o xumuu 8-9 knacce» (Paboueit nporpamMmel npeameTHol TuHUM yueOHUKoB I. E. Pymsuruca, @. I'. ®enpamana. OI'OC.
Xumus. 8-9 kjaccel: mocodue A yuuTenei obieo0pa3oBarenbHbix yupexaenui, coct. ['apa H. H., M. «IIpocsemenne», 2011 r.;) u
OPUEHTHPOBAaHA HA peaju3alliio B IIEHTPE 00pa30BaHUsl €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HampaBiaeHHOCTeN «Touka poctay,
co3nanHoro Ha ©0aze MKOVY «Conparcko-CrenHoBckass CIII» ¢ menpio pa3Butus y OO0y4aromMxcs €CTeCTBEHHOHAy4HOM,
MaTeMaTU4eCcKor, WH(OPMAIIMOHHOW TPaMOTHOCTH, (DOPMHUPOBAHUS KPUTHUECKOTO W KPEATHBHOTO MBINUICHHUS, COBEPUICHCTBOBAHUS
HABBIKOB E€CTECTBEHHOHAyYHOW HANpaBJIECHHOCTH, a TaKkXkKe s MPaKTUYECKOM OTpabOTKH ydeOHOro marepuaia Mo Yy4yeOHBbIM
npeameram «Puszuka»,«XuMus», «bHUoIorus».

Ha o6a3ze wnentpa «Touka pocra» obOecrieunBaercs peaiau3anusi o00pa3oBaTeIbHBIX MPOTrpaMM E€CTECTBEHHOHAYYHOUW W
TEXHOJOTHYECKOW HampaBlIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TPeOOBAaHUSMHU 3aKOHOJATENbCTBA B cepe 00pa3oBaHUs U C
yuéroM pekomeHaauuii @PepepanbHOro omepatopa ydyeObHoro mnpeamera «Xumus». OOpazoBarenbHasi MporpaMma IO3BOJISIET
UHTETPUPOBATh peaIU3yeMble 3/1eCh MOJXOJbl, CTPYKTYpPY U COJEpXaHUE IMpU OpraHu3aluu oOydeHHs Xumuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0ase J1I000ro u3 JOCTYIMHBIX ydyeOHo-meTtoanueckux komiuiekcoB (YMK). Hcnonb3oBanue o0opyaoBaHus IIEHTpa
«Touka pocta) MO3BOJISIET CO3/aTh YCIOBUSI:

* ISl pacIIMPEHUS COICPIKAHUSI IIKOJIHLHOTO XUMHUYECKOTO 00pa30BaHMUs;

* JUUIs TIOBBIIIICHUSI TIO3HABATENILHON aKTUBHOCTH O0YYArOIINXCS B €CTECTBEHHOHAYUYHOM 00J1acTu;

* JUIS pa3BUTHUS JUYHOCTU pedeHKa B mpollecce OOy4YeHHs XUMHUH, €ro CIOoCOOHOCTeH, (OPMUPOBAHMS U YIOBJIETBOPEHUS
COLIMATILHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

17151 pabOThI C OJApEHHBIMU IIKOJbHUKAMHU, OPTAaHU3AINHN WX PA3BUTHS B PA3IMUHBIX OONACTSIX 00pa30BaTeNbHOM, TBOPYECKOM
JIeSITEIIbHOCTH.

[Tpumensiss uudpoBbie J1abopaTopud HA YpPOKaxX XHMMHH, YyYallluecs CMOTYT BBIMOJTHHTH MHOXXECTBO JIa0OpaTOPHBIX paboOT U
HKCIIEPUMEHTOB 1O MPOTrPAMME OCHOBHOM IITKOJIBI.
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KparTrkoe onucanue nmoaxoa0B K CTPYKTYPUPOBAHUIO MATEPUAJTIOB TOUKA \\'POCTA
B oopazosamenvnoit npozpamme (OIl) npedocmaesnenst ciedyoujue pazoenvi:
1 .MeTo1bI N3yYeHHS BEUIECTB M XUMHUYECKHX SIBICHUH. DKCIIEPUMEHTAIbHBIE OCHOBBI XHMHH .
2 . IlepBoHauanbHble XUMHUYECKHE TOHATHSA . 3 . PacTBOpHl. 4.OCHOBHBIE KJIaCChl HEOPTaHMUYECKUX COCTUHEHUHN. 5. TeopHs dIeKTPOTUTHUECKON
muccouuanuu. 6. Xumuueckue peakuu. 7. XUMUYECKHE 3JIEMEHTHI (CBOWCTBAa METAJIJIOB, HEMETAJIJIOB U UX COEAMHEHU).

B ocHOBY BbIZIETICHHS TaKUX Pa3/eNiOB 3AJI0’KEH XUMHUYECKUH IKCIIEPHUMEHT, TPAJAULMOHHAs crcTeMa u3ydeHus xuMmuu. OCHOBHOM (opmoii
y4eOHON IEATENBHOCTU SBISETCS XUMHUYECKHH SKCIIEPUMEHT, MPOBOIAMMBIA B BUAE JTa0OpAaTOPHBIX, NPAKTUYECKUX pabOT M AEMOHCTpALUU.
JIeMOHCTpAIMOHHBIN SKCIEPUMEHT IPOBOIUTCS B TOM CIllydae, €CIM OH OIAaCeH Ui BBHIMONHEHHS YYAIlUMHUCS WM HMEIOMIUAKCS Tpruoop
MIPEJICTaBIICH B €IMHCTBEHHOM K3EMILISIPE.

J1st u3ydeHus nmpeamera «XuMMHsDH» HA ITarie OCHOBHOIo o01iero oopazosanus orsoaurcs 140 yacos: 8 xiacc - 70 yacoB; 9 kimacc —70 yacos.

JlanHast oOpa3oBaTenpHast MporpaMma 00eCTIeYBaeT yYCBOSHHE YYAUIUMHCS BAKHEHIINX XUMHUYECKHX 3aKOHOB, TEOPHHA M TOHSATHH;
(dbopMuUpyeT TPENCTaBICHHE O POJHM XMMHH B OKPYXAlOIIEM MHUPE W JKU3HU 4YejoBeka. [Ipu 3TOM OCHOBHOE BHHMAaHHE YHIENSETCS CYINIHOCTH
XAMUYECKHUX PEaKIii ¥ METO/IaM MX OCYIIECTBIICHHUS.

OmHUM W3 OCHOBHBIX NMPUHIUIIOB MMOCTPOSHHSI TPOTPaMMBI SIBIISIETCS] TIPUHITAIT JOCTYITHOCTH . DKCIIEpUMEHTAIbHBIE JaHHBIC, TOTYyICHHBIC
YUYAIIUMUCS TIPU BBITIOJTHEHUH KOJMYECTBEHHBIX OMBITOB, TIO3BOJIIIOT yYalUMCSI CAMOCTOSITEIBHO JIENIaTh BBIBOJIBI, BBISBISATH 3aKOHOMEPHOCTH.
[Tonxompl, 3a70KEHHBIE B COJIEpKaHUE IPOrPaMMBbl Kypca, CO3/Ial0T HE0OXOAUMBIE YCIIOBUS Ul CUCTEMHOI'O YCBOEHHS y4alllUMUCS OCHOB HayKH,
111 o0ecreyeHNs Pa3BUBAIOILEr0 U BOCIIUTHIBAIOLIETO BO3/IHCTBUS O0Yy4EeHUs Ha JINYHOCTh yJalIeTroCs.

dopmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CUCTEMBI yOSKICHUH HNIKOJIBHUKA, LIEHTPAJIBHBIM SIIPOM €0 HAy4HOT'O MUPOBO33PEHHUS.

Onucanue MaTepuaJIbHO-TEXHUYECKOU 0a3bl HeHTpa «Touka pocray,
HCII0JIb3YyeMOTI0 ISl peajiu3aluu 00pa3oBaTe/IbHbIX POrPpaMM B PAMKAaXx MpenoJaaBaHus
XUMHUHA

Hugposan (komnviomepnan) navopamopus (I[JI), TporpaMMHO-anmapaTHBIH KOMIUIEKC, JaTYMKOBAas CHCTEMa — KOMIUIEKT Yy4eOHOTO
00opynoBaHus, BKIIOYAIOIIUNA U3MEPHUTENbHBIM OOK, HHTEepdEiic KOTOPOro MO3BOJSET 00ecleynBaTh CBS3b C MEPCOHAIBHBIM KOMIBIOTEPOM, H
HaOOp AaTYMKOB, PETUCTPUPYIOIINX 3HAUCHUS PA3IMYHbIX (DU3HMUECKUX BEIUYUH.

Jlamyuk memnepamypsl n1AMUHOELH — TIPOCTOM U HAAEKHBIN NAaTYMK, NpeJHA3HAUCH IS U3MEPEHUs] TEMIEpaTypsl B BOJHBIX PAcTBOPax U B
ra3oBbIx cpenax. IMeer pasnuunblidi Auana3oH udMmepenuit ot —40 no +180 C. TexHuueckue XxapakKTepUCTUKU JAaTYMKA YKa3aHbl B MHCTPYKLIMH 10
sKcIyaTauu. damuux memnepamypsl mepmonapusiii TpeaHa3HaueH 1 u3Mmepenus temmnepatyp 10 900 oC. Mcnonb3yercst npu BINOIHEHUU
paboT, CBA3aHHBIX C K3MEPEHUEM TeMIIepaTyp MIIaMEHH, TIABJICHHS M Pa3JI0KEHUS BEIIECTB.

Jlamuux onmuueckoil naomuocmu (Koaopumemp) — TpPEIAHA3HAYEH Ui M3MEPEHUs ONTUYECKOM IJIOTHOCTU OKPALIEHHBIX PAacTBOPOB.
Ucnonw3yercs npu nzyueHuu tem «PactBopbi», «CKOPOCTh XUMHUUECKHUX PEAKLU», ONPEACICHUN KOHIEHTPAIIMU OKPAILIEHHBIX HOHOB.

Jamyux pH mnpenaHasHaueH Ui W3MEPEHHs] BOJOPOAHOTO mokaszarens (pH) BOIHBIX pacTBOPOB B Pa3MYHBIX HCCIEAOBAHHIX OOBEKTOB
OKPY’>KaIOILIEN CPEJIbI.

Jlamuuk 2nekmponpoeoonocmu NpeHA3ZHAUCH ISl U3MEPEHUS YJIEIbHON 3IEKTPONPOBOAHOCTH KUJIKOCTEN, B TOM YHUCIE M BOJHBIX PAaCTBOPOB
BelecTB. [I[puMensieTcss mpu U3y4yeHUr TEOPHUH AIEKTPOTUTHUECKON TMCCOLMAlNU, XapAKTEPUCTUK BOJAHBIX pAaCTBOPOB



Jamyuk xn0puod-uono6 UCNOIb3yeTCs I KOJUYECTBEHHOTO ONPENENICHUSI COJAEPYKaHUsI MOHOB XJOpa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTaX
nutanus. K natuuky mojkimrodaercs uoHocelneKTuBHbIN Anektpon (MCD) (pabouuit 35eKTpo1), TOTEHIIMAT KOTOPOTO 3aBUCHUT OT KOHIICHTPAIMH
OTIpENIeNIIEMOT0 MOHA, B IAaHHOM ciiydae oT KoHueHTpanuu annoHoB Cl. TTorennman MCD onpenenstoT OTHOCUTENBHO 3JIEKTPOia CPaBHEHHUS, KaK
MIPABUIIO, XJIOPCEPEOPSHOTO.

Jlamyux Humpam-uonoé TpeIHa3HAueH JJIs KOJIMYECTBEHHOI'O OINPEENICHUS HUTPATOB B PA3IMYHBIX OOBEKTaX OKPYXKAlOIIeW cpeabl: BOJE,
oBoOMIax, GpyKTax, KOJIOACHBIX H3ACTHSIX U T.JI.

Pabouyass nporpamma nmo xumuu ajs 8—9 kiaccos

C HCIOJIb30BaHMEM 000pyaoBaHud HeHTPa «Touka pocray»
Ha 6aze menrpa «Touka pocra» oOecrednmBaercsi peanu3anys 0Opa30BaTENbHBIX IPOTPAMM €CTECTBEHHO-HAYYHOM W TEXHOJIOTHYECKON
HaIpaBJIEHHOCTEW, pa3pab0OTaHHBIX B COOTBETCTBUM C TpPeOOBaHMSIMHM 3aKOHOJATENbCTBa B cepe o0pazoBaHus U C Y4ETOM peKOMEHAALUN
®denepalibHOTO OrepaTopa yueOHOro npeaMera «XUMHs.

OO6pazoBarenpHas MporpaMMa Mo3BOJISIET HHTETPUPOBATh PeaTi3yeMble TIOIX0/IbI, CTPYKTYPY U COACpPKaHHE MPU OpraHu3aIii 00ydeHUs] XUMUH
B 8—9 kiaccax, BRICTPOEHHOM Ha 0a3e Jt000T0 U3 JOCTYIMHBIX yaeOHO-MeToandeckux KoMruiekcoB (YMK).

Ucnonws3oBanne o6opynoBanus «Touka poctay npu peanmsanuu ganaon Ol mo3BosseT co3aarh yCIOBHS:

-J171s1 pacIIMPEHUs COJEPKAHUS IKOJIBHOIO XMMHUYECKOTO 00pa30BaHus;

- 717151 TIOBBIIICHUS TO3HABATENIbHOM aKTUBHOCTH 00YYalONINXCS B €CTECTBEHHOHAYYHOM 00J1aCTH;



-JUTSL Pa3BUTHUS JIMYHOCTU peOEHKa B mpoliecce 00yueHHsI XUMUH, €ro criocoOHocTel, (POpMUPOBAHUS M YAOBICTBOPEHUS COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;
-Ju1st pabOThI ¢ OJapEHHBIMU IIKOJIbHUKAMHK, OPTaHU3AIMH UX PA3BUTHS B PA3IMUHBIX 001acTAX 00pa30BaTEIbHOM, TBOPUECKON AEATEIBHOCTH.

IInanupyemsbie pe3yabTaTbl 0CBOCHHUS YUEOHOI0 nNpeamMera « XUMHUA»C ONNUCAHUEM YHHUBEPCAJIbHbBIX YU4e0OHBIX

NedCTBUM, J0CTUTaeMbIX 00y4aOIIMMHUCH
Jluunocmmuuwie pezyi1omamol
Obyuarowuiics noyyum 603MOICHOCMb 0 POPMUPOBAHUSL CedYIOUUX TUYHOCMHbIX Y V]!
-OTpeJICIICHHEe MOTHUBAIIMHY U3yYEHUsI YIeOHOTO MaTepHraa;
-OIICHMBAHUE YCBAMBAEMOTO yUeOHOTO MaTepuaia, UCXO/Is U3 COIMATbHBIX U JINYHOCTHBIX IIEHHOCTEH;
-TIOBBIIIIEHUE CBOETO 00Pa30BaATEIHHOTO YPOBHS U YPOBHS FOTOBHOCTU K M3YyYEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITHH, CBS3aHHBIX C Pa3BUTHEM
XHMHH U OOIIECTBA;
-3HaHHE MTPABUJI TIOBEICHHS B UPE3BBIYAHBIX CUTYAIIHIX; ~-OIEHUBAHHUE COITMATLHON 3HAUMMOCTH NMPOGECCUi, CBI3aHHBIX C XUMHUEH;
-BJIQJICHHE MPABHJIaMU 0€30TTaCHOTO OOpaIeHUsI C XAMUYECKUMH BEIIECTBAMHU U 000PYA0BaHUEM, TIPOSBJICHUE SKOJOTUYECKON KYJIBTYPHI .
Memanpeomemmnuvie pe3ynvmamat
Pezynamuenvie
Obyuarowuiicss noxyyum 603MOACHOCMb 0151 POPMUPOBAHUSL CLe0YIOWUX pecyasimusHblx YV
-1iefienojlaraHie, BKJIIOYasl MMOCTAHOBKY HOBBIX IIeNel, MmpeoOpa3oBaHUE MPAKTUUYECKOM 3aJaud B IMO3HABATENIbHYIO, CAMOCTOSITEIbHBIA aHAIN3
YCIIOBUN JAOCTH)KEHUSI 1IEIM Ha OCHOBE Y4€Ta BBIACICHHBIX YUYHUTEIEM OPHUEHTHUPOB JIEHCTBUS B HOBOM y4eOHOM Marepuale; -IiaHupOBaHUE ITyTH
JIOCTYKSHMS IIETICH
-YCTaHOBJICHHUE 1IeJIEBbIX TPUOPHUTETOB, BHIJICIIEHUE aAJIbTEPHATUBHBIX CIOCOOOB JOCTHKEHHUS LIeTH U BbIOOp Hanbosee 3¢ (heKTHBHOTO coco0a;
-YMEHHUE CAMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE BpEMs U YIIPABJIATH UM; -yMEHHUE PUHUMATh PElIeHUs B IPOOJIEMHOI CUTYallUU;
-MIOCTAaHOBKA Y4eOHBIX 3aJa4, COCTABJIEHHWE IUIaHA M TIIOCJIEIOBATENIbHOCTH JEHCTBUIl; -OpraHu3alus paboyero Mecrta MpH  BHIIOJHEHHUH
XMUMHUYECKOTO JKCIEPUMEHTA; -IIPOTHO3MPOBAHUE pE3yJIbTAaTOB OOYy4eHHMs, OIICHMBAaHHE YCBOEGHHOIO MarepHalia, OI[eHKa KadyecTBa M YpPOBHS
MOJIyYE€HHBIX 3HaHUH, KOPPEKIUS TUIaHa U criocoba AeCcTBUSI TPU HEOOXOIUMOCTH.
Iloznasamenshole
Obyuarowuiics noay4um 03MONCHOCIb 01 (hOPMUPOBAHUSL CLeOVIOWUX nosHasamenvuvix YV/|:
-TIOUCK U BblEJTeHHE HH(OPMAIIMK; -aHAIIU3 YCIOBHUM U TpeOOBaHMIA 3a/1auu, BEIOOP, COTIOCTaBICHUE U 000CHOBAHUE cIIOC00a pelieHHs 3a/1a4H;
-BbIOOp Hambosee F3PPEKTUBHBIX CIOCOOOB PElIeHNS 33a4d B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI;
-BBIJIBIDKEHHE W O0OCHOBAHHE THUIOTE3bI, BBIOOpP crocoba €€ MpOBEPKH; -CAMOCTOSITENIFHOE CO3JaHHE aJrOpUTMa JESTeNbHOCTH MPHU PEUICHUH
po0JIeM TBOPUYECKOTO M MOMCKOBOTO XapaKTepa; -yMEHUs XapaKTepru30BaTh BEIIECTBA M0 COCTAaBY, CTPOCHHIO M CBOHCTBAM;
-OIKCHIBAaHUE CBOMCTB: TBEP/BIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCIIEHUE X CYIIECTBEHHBIX MPU3HAKOB;
-n300pakeHrne COCTaBa MPOCTEHUIITUX BEIIECTB C MOMOIIBI0 XUMHUYECKHX (POPMYT M CYIIHOCTH XMMHUYECKUX PEAKIU ¢ MOMOIIBI0 XUMUYECKUX
YPaBHEHUH;



-IIPOBCACHHUC HaGHIOHeHHfI, ONMHMCAaHUC NPHU3HAKOB U YCJIOBI/Iﬁ TSCUCHUSA XUMHNYCCKUX peaKuHﬁ, BBITTOJIHCHUC XUMHUYCCKOI'0 3KCIICPUMECHTA, BBIBOAbI
Ha OCHOBE aHaJIM3a HAOIIOACHUH 3a SKCIIEPUMEHTOM, PeIIeHHE 3a/1a4, MOJIyYeHHEe XUMUIECKON HH(pOpMAIK U3 PA3TUYHBIX HCTOUHHKOB;

-YMEHHE OPraHU30BBIBATh UCCIIEOBAHUE C IIETTBIO MPOBEPKH TUIIOTE3; ~-yMEHHUE JIeJIaTh YMO3aKITIOUeHHs! (MHIYKTUBHOE U 110 aHAJIOTHUN) U BBIBOJBI;
-YMCHUC O6’BCKTI/IBHO OILICHUBATH I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX MMPOUCCCAX, KPUTUYCCKN OTHOCUTHCS K HCGBHOHaquOﬁ HHq)OpMaHHH.
Kommynuxamuenoie

Obyuarowuiicss ROLYYUM 8O3MONCHOCY 0151 (POPMUPOBAHUSL CEOVIOWUX KOMMYHUKAMUBHBIX Y V]]:

-IIOJTHOC X TOYHOC BBIPAKCHUEC CBOUX MEICJIENl B COOTBETCTBUH C 3ala4yaMi U YCIIOBUAMHU KOMMYHUKAIIUU;

-aICKBATHOC MCIIOJIBb30BAHUC PCUYCBLIX CPECACTB OJId Yy4aCTUd B JUCKYCCHU W apryMCHTalUH cBOEH o3, YMCHHUEC MPEACTABIIATL KOHKPETHOC
coJiepKaHnue ¢ COOOIIEHNEM ero B MHUCBMEHHOW M YCTHOW (hopMme, ompezeseHne crocoO0B B3aUMOJICHCTBHUS, COTPYIHHUECTBO B TIOMCKE M cOope
nH(OpMAIINY; -OTIpE/IeTIeHHe CIOCOO0B B3aWMOJICHCTBHSA, COTPYAHUYECTBO B TIOMCKE M cOope MH(pOpMAIWH, ydacTHe B JUANOTE, IJIAHUPOBAaHHUE
001X cnoco6oB paboThl, MPOSIBICHUE YBAXKUTEILHOTO OTHOLIEHUS K APYTUM yUallUMCS;

-OIMUCAHUEC COACPIKAHHNA BBITTOJTHACMBIX )IefICTBHfI C OCJIBIO OPUCHTUPOBKHU B IIPEAMETHO - HpaKTquCKOﬁ JACATCIIBHOCTH,

-YMCHUSA YUUTBIBATh PA3HbIC MHCHUA U CTPEMUTHCA K KOOPAWHAIUUN Pa3JIMYHBIX HOSI/IHI/Iﬁ B COTPYJHUYCCTBC,

-popMyaupOBaTh COOCTBEHHOE MHEHHUE M IMO3UIUI0, apryMEHTHPOBATh M KOOPAWHUPOBATH €€ ¢ MO3UIUSAMHU MApTHEPOB B COTPYAHUYECTBE MPU
BBIpa6OTKe O6HI€FO peuicHus B COBMECTHOH ACATCIIBHOCTU, -OCYHICCTBIIATH B3anMMHBIA KOHTPOJIb U OKa3bIBaTb B COTPYAHUUYCCTBEC HGO6XOHI/IMYIO
B3aMMOTIOMOIITb; -TUTAHUPOBATH OOIIHE CIIOCOOBI PadOTHI; OCYIIECTBIISATH KOHTPOJIb, KOPPEKIIHIO, OIIEHKY JCHCTBUH MapTHEPA, yMETh YOCKIaTh;
-HCIIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPEACTBA ISl OTOOPaKCHUsI CBOMX YYBCTB, MBICIICH, MOTHBOB M IOTPEOHOCTEH; OTOOpa)kaTb B peuyH
(ommrcanue, OOBACHEHHE) COJIEPKAHUE COBEPIIAEMbIX JEUCTBUH, Kak B (OpMe TPOMKOW COIMAIM3UPOBAHHOW pEuHd, TaKk U B (OopMe BHYTPEHHEU
peuu; -pa3BHBaTh KOMMYHHKATHBHYIO KOMIICTEHIIMIO, WCIOJB3ys CPEICTBA YCTHOH W THCbMEHHONW KOMMYHHKAIIMM TpH paboTe ¢ TEKCTaMH
yueOHHKA U JIOTIOJTHUTEILHON JIUTEPATypPOi, CIIPAaBOYHBIMH TaOJIUIIAMH, TTPOSIBIISTH TOTOBHOCTh K YBXCHHIO HHOM TOYKH 3pEHUS MPU OOCYKICHH U
pe3ysIbTaTOB BBIIOJHEHHOU PaOOTHI.

Ilpeomemmnvie pezyibmamul

Obyuarowutics Hayyumcs: -NPUMEHSITh OCHOBHBIE METOIbI TIO3HAHUS: HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT;

-OIUCHIBATh CBOMCTBA TBEPIBIX, )KUKUX, Ta3000pa3HbIX BEIIECTB, BBIICISS UX CYIICCTBEHHBIC TIPU3HAKY;

-pacKpbIBaTh CMBICJ 3aKOHA COXPAHEHHS MacChl BEIIECTB, ATOMHO-MOJICKYJISIPHOM TEOpHH;

-pa3nuyaTh XUMUYCCKHE U (PU3HUECKUE SBIICHHS, HA3bIBATh MPU3HAKH U YCIIOBUS MPOTEKAHUS XUMHICCKUX PEaKIIHii;

-COOJTI0IaTh TIpaBUIIa 0€301IaCHOM pabOTHI IPH MPOBEACHUH OMBITOB; -MI0JIH30BATHCS JIAOOPATOPHBIM 000PYIOBAHHEM U MOCYIOH;

-1oJIy4aTh, COOMpPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH HX;

-XapakTepru30BaTh (PU3MUYECKHE M XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIUHEHHI, IPOBOIUTH OIIBITHI, ITOATBEPIKIAIONINC
XMMUYECKHE CBOMCTBA M3YyUEHHBIX KJIACCOB HEOPraHMUECKUX BEILECTB;

-pacKpbIBaTh CMBICI MOHITHUS «PACTBOP», BEIYUCIATH MAaCCOBYIO JIOJIF0 pAaCTBOPEHHOTO BEIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONpPEIENEHHON
MaccoBO J10Jieil pacCTBOPEHHOIO BEIIECTBA; -XapaKTEepHU30BaTh 3aBUCUMOCTb (PU3MUYECKMX CBOMCTB BEIIECTB OT THUIA KPUCTAIIIMUECKONW PEIIETKH,
OTIpeNeNATh BUJ XMMUYECKOH CBSI3U B HEOPraHUYECKUX COCTMHEHMSX;



-pacKpbIBaTb OCHOBHBIE ITOJIOKEHUSI TEOPUU JIEKTPOIUTUYECKOM AUCCOLMALINN, COCTABIISATh YPABHEHHUS JIEKTPOIUTUYECKOM AUCCOMALMN KUCIIOT,
IeJI0YeHi, coJel U peakuii HOHHOTrO 0OMEHa; -PAaCKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLUH, ONPEACTSATh OKUC- JUTENb U
BOCCTaHOBUTEJIb, COCTABIISITh YPABHEHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUIA;

-Ha3bIBaTh (DAKTOPBI, BIUAIOLINE HA CKOPOCTh XUMUYECKOHN peaKkuy; -XapaKTepU30BaTh B3aUMOCBS3b MEX/ly COCTaBOM, CTPOEHUEM U CBOMCTBAMHU
HEMETAJJIOB ¥ METAJIJIOB; -TIPOBOIUTH OTBITHI MO MOJTYYCHHIO U U3YYCHHIO XUMUYECKUX CBOMCTB PA3IUYHBIX BEIIECTB;

-TPaMOTHO 00paIaThCs C BEIECTBAMHU B TIOBCEIHEBHOMN JKHU3HU.

Obyuarowuiics NOIYUUM 03MONCHOCTb HAYYUMBCA:

-BBIJIBUTATh U MPOBEPATH IKCIMEPUMEHTAIBHO TUIIOTE3bl O XUMHYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE WX COCTaBa M CTPOCHHUS, MX CIIOCOOHOCTH
BCTYIATh B XUMHUUYECKHE pe- aKIUM, O XapaKTepe U MPOAYKTaX Pa3TUYHBIX XUMHUYECKUX PEaKIIHii;

-XapaKTepu30BaTh BEIIECTBA [0 COCTAaBY, CTPOEHUIO U CBOWCTBAaM, YCTAHABIMBAaTh IPUYUHHO-CIEJACTBEHHBIE CBSA3M MEXIY JaHHBIMHU
XapaKTepUCTUKaMH BEIIECTBA;

-COCTaBJISTh MOJICKYJISIDHBIC U TIOJTHBIC MOHHBIE YPaBHEHUS IO COKPAIIEHHBIM MOHHBIM YPaBHEHUSM; -TPOTHO3MPOBATH CIIOCOOHOCTH BEIECTBA
MIPOSIBJIATH OKUCIIUTEIbHBIE MIIK BOCCTAHOBUTENIbHbBIE CBOMCTBA C YUETOM CTETIEHEN OKUCIICHUS JIEMEHTOB, BXOIAIINX B €r0 COCTaB;

-BBIJIBUTATh M MPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3bI O PE3yabTaTax BO3JECHCTBHS Pa3IMYHBIX (PAKTOPOB HA M3MEHEHHWE CKOPOCTH XUMHUYECKOU
peakium;

-HICI0JIb30BaTh NMPUOOPETEHHBIE 3HAHUS U1 SKOJIOTUYECKU TPAMOTHOTO MOBEICHUS B OKpYKaloIIeH cpene;

-ICIO0JIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMH MPU BHIMOJIHEHUH MPOEKTOB U PEIICHUN Y4eOHO-HCCIEA0BATENbCKUX 3a/1a4 10 U3Y4YEHHUIO
CBOJCTB, CITIOCOOOB IMOJIy4€HUS U PACIIO3HABAHUS BEIIECTB;

-00BEKTUBHO OIICHHBATh MH(MOPMALIMIO O BEIIECTBAX M XMMHYECKHUX MPOIECCAX; -OCO3HABATh 3HAYCHHE TEOPETUYECKUX 3HAHUM MO XUMHUH JUIS
MPAKTUYECKON JeSITeIbHOCTH YeJIOBEKa;

-CO3/1aBaTb MOJEJIM U CXEMBbl JJsl pelIeHUs Y4YeOHBIX W IIO3HABATENbHBIX 3aJla4; MOHUMATh HEOOXOAWMOCTbh COONIOACHUSA MPEAIHUCAHUIA,
MpeiaraéMbiX B MHCTPYKIUSAX 10 UCIIOIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOI XUMUU U JIP.

Hopmpbl o11eHOK 32 BCe BHbI IPOBEPOYHBIX PadoT

«5» — ypOBEHB BBITIOJIHEHUsI TPEOOBAHUI 3HAYUTEIILHO BBIIIE YIOBICTBOPUTEIHLHOTO: OTCYTCTBUE OMIMOOK, KaK 0 TEKYIIEMY, TaK H [0
npenbIaynieMy yaeOHOMY MaTepHay; He Oojiee 0JJHOrO HeouETa.

«4» — ypOBEHbB BBINOJIHEHHS TPEOOBAHMUII BBIIIE YIOBICTBOPHTEILHOTO: HATHYKHE 2—3 omHO0K Wi 4—06 HEI0YETOB M0 TEKyLIeMY y4eOHOMY
Mmarepuaiy; He Oosee 2 omMuOOK 1K 4 HeOUYETOB 10 MPOIICHHOMY MaTepUaly; HCIOJIb30BaHHE HEPAIMOHABHBIX IPUEMOB PEIICHUS YIeOHO
3a/1a4K.

«3» — JI0CTaTOYHBI MUHUMAJILHBIA YPOBEHb BHIITOJHEHUS TPEOOBAHHM, TPEIBIBISIEMBIX K KOHKPETHOH paboTe: He Oosee 4—6 ommoOok uau 10
HEeIOYETOB IO TEKyIeMy y4eOHOMY MaTepHaiy; He Oosee 3—5 ommbOok nim He OoJiee 8 HETOYETOB MO MPOWAEHHOMY y4eOHOMY MaTepu- aiy.
«2» — ypOBEHb BBINOJHEHUS TPEOOBAaHMIA HIDKE YIOBIETBOPUTEIBHOTO: Halure Oosee 6 ommOoK mim 10 HeI0YeTOB MO TEKYIEMY MaTepHany;
6osee 5 omOOK unu OoJiee § HEJOUYETOB MO MPOUACHHOMY MaTepUay.



TOUKA \’pocm
8 knacc. Kypc: HeOpraHu4ecKass XuMmus \

COAEP XAHHUE YYEBHOI'O KYPCA (6a30Bblii ypoBeHb -70 yacoB)
Pa3nen 1. OcHoBHbBIE NOHATHS XUMUH (YPOBeHb AaTOMHO-MOJIEKYJ/ISIPHBIX NPeACTABJICHMI)

[Ipenmer xumuu. XuMHsI KaKk 4acThb €CTECTBO3HaHHUs. BemecrtBa M X cBOWCTBA. UHMCThIE BElIECTBA U CMECH. METOJIbl MO3HAHKUS B XUMUU:
HabmroieHue, sxcnepuMent. [Ipuemsl 6e30macHo paboTsl ¢ 000pyI0BaHNEM | BemiecTBaMu. CTpoeHHE TUIaMEHH.

UYucteie BeuiectBa U cMecd. CriocoObl OYMCTKM BEUIECTB: OTCTAaWBaHUE, (PUIBTPOBAaHUE, BBIMAPUBAHUE, KPUCTAIUIM3ALMS, AUCTUIUIALUA.
OuU3nYeCKUEe U XUMUYECKUE SIBICHUS. XUMHUUECKue peakuuu. [Ipu3Haku XuMU4YecKUX peakluii U yCJIOBUS BO3SHUKHOBEHMS U TEUEHUS XUMUYECKUX
peaKuui.

ATOMBI, MOJEKyJabl W HOHBL. BeliecTBa MOJEKYISIPHOIO W HEMOJEKYIspHOro crtpoeHus. Kpucrtamnmdeckue u amopgHbIE BeLIECTBa.
Kpucrannumueckue pemeTku: MOHHAsA, aTOMHasi U MoJIeKyisipHas. [IpocTeie U cioHbIE BellecTBa. XUMUYECKUH AJIeMeHT. MeTalljibl U HEMEeTallIbl.
AtomHas equHMIa Macchl. OTHOCUTENbHAS aTOMHAasl Macca. SI3bIK XUMUU. 3HAKW XMMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Xumuyeckue ¢Gopmynsl. OTHOCUTENbHAs MOJIEKYNspHas Macca. KadecTBeHHbIH W KOJIMUYECTBEHHBIM COCTAaB BellecTBA. BbluncieHus Mo
XUMHUYECKUM (popmyram. MaccoBasi 1011 XUMHUECKOTO 3JIEMEHTa B CJI0KHOM BEIIECTBE.

BanenTtHocTh xumuueckux 3aemMeHTOB. OrmpeneneHHe BaJEHTHOCTH 3JIEMEHTOB MO QopMmyinaM OuHapHBIX coenuHeHuid. CocraBieHHe
XUMHUYECKUX GOpMYJT OMHAPHBIX COECMHEHHH M0 BaJIEGHTHOCTH.

ATOMHO—MOJIEKYJIPHOE YYE€HHE. 3aKOH COXpaHEHUs] Macchl BemiecTB. JKu3Hbp u aearenbHocTh M.B. JIoMoHOCOBA. XUMHYECKHUE YpaBHEHMUS.
Tuner xumudeckux peakuuid. Kucnmopon. Haxoxxnenue B mpupoae. Ilosyuenue kucimopona B 1a00paTOpUH U MPOMBINIIEHHOCTH. Du3nUueckue u
XUMHUYECKUEe cBoWcTBa Kucinopona. l'openue. Oxcunpl. [Ipumenenuwe kucnopona. KpyroBopor kuciopomga B mpupojae. O30H, amioTpomnus
kucioposa. Bo3nyx u ero cocras. 3amura atMoc(hepHOTO BO3IyXa OT 3arpsi3HEHU.

Bomopon. Haxoxnenue B mpupoze. IlomydeHune Bomopoma B j1abopaTOpuu W MPOMBIILICHHOCTH. DU3MUYECKHE W XMMHUYECKHE CBOWMCTBA
BoJI0poJia. Boopoa — BocctaHoBUTENb. Mephl Ge30macHOCTH MpH paboTe ¢ BogopooM. [Ipumenenue Bogopoa.

Bona. Mertoap!l onpezneneHusi coctaBa BOAbl — aHanu3 U cuHTe3. Pu3nyeckue cBOWCTBAa BOAbl. Boaa B mpupone M crnocoObl €€ OUHMCTKH.
Abspanus Boabl. Xumuyeckue cBoiicTBa Boabl. [Ipumenenune Boapl. Boma — pactBoputens. PacTBopumocTh BemecTB B Boje. MaccoBast 1071
PacTBOPEHHOI'0 BELIECTBA.

KonuuectBennsie oTHOmIeHUs B XxuMuu. KommuectBo BemiectBa. Mousb. MomnsipHas macca. 3akoH ABoraapo. MousipHbld 00beM Tra3oB.
OTtHocuTenbHast MIOTHOCTH ra30B. OOBEMHbBIE OTHOLIECHUS Ta30B IPU XUMUYECKUX PEAKIUSX.

Baxkneiimne kmaccel HeOpraHudeckux coeauHeHuid. OKcuabl: cocTaB, kiaccudukanus. OCHOBHbIE M KHUCIOTHBIE OKcHAbl. HomeHkmarypa
oKcUI0B. DU3NYECKHE U XUMUYECKUE CBOMCTBA, MOJIYYEeHUE U IPUMEHEHUE OKCUIOB.

Iunpoxcunpl, ux knaccudukanus. OcHoanus. Cocras. llenoun u HepacTBopuMble ocHOBaHus. HomeHnknarypa. dusndeckne U XUMUYECKUE
cBOcTBa ocHOBaHMi. Peakuus Helitpanuzanuu. [lonyuenue u npuMeHeHNe OCHOBaHUM. AMGMOTEpHBIE OKCUABI U TUAPOKCUIBI.

Kucnotsl. CocraB. Knaccuduxanus. Homenknarypa. @usndeckre 1 XMMUYECKUE CBOWCTBA KUCIOT. BRITECHUTENBHBIN PsiJl METAIIIOB.

Comu. Cocras. Knaccuduxarus. Homenknarypa. ®dusndeckue cBoiicTBa cojeil. PacTBopumMocTh comeil B Boje. XMMHUECKHUE CBOWCTBA COMEH.
Cnioco6s1 nostyyenus cosneil. [Ipumenenue coneil. I'eHeTnyeckas cBA3b MEX]Iy OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX COCTNHEHHH.

HemoHcTparmu. O3HakoMiIeHHE ¢ 00pa3liaMu MPOCTHIX U CIOXKHBIX BemiecTB. CrocoObl OYMCTKU BEIIECTB: KPUCTATU3AIMS, AUCTHIUISLINS,
xpomarorpadus. OnbITHI, OATBEPKAAIOLINE 3aKOH COXPAHEHHS] MACChl BEIIECTB.



[Tomy4yenue u coOupaHue KUCIOPOAa METOJIOM BBITECHEHMS BO3ayXa M Bojbl. Ompenenenue cocraBa Bo3ayxa. Koyekuus HeTH, KaMEeHHOTO
YIS ¥ IPOIYKTOB UX MEepepabOTKH.

[Tomyyenue Bojopona B anmapate Kuma, mpoBepka BOJOpOJa HAa YUCTOTY, TOPEHHE BOJOPOAA, COOMpaHUE BOAOPOJA METOJIOM BBITECHEHUS
BO3JlyXa U BOJIbl. AHaIN3 BOJbl. CHHTE3 BOJBI.

3HAKOMCTBO C 00pa3liaMu OKCHJIOB, KUCJIOT, OCHOBaHUH | cojieil. Helrpanu3zamus ménoun KUCIOTON B MPUCYTCTBUU MHIANKATOPA.

Jlabopamopnvle onvimur (C ucnonb3oBanueMm obOopynoBanus «Touka pocray). PaccMoTpeHme BElIECTB € pPa3iMYHBIMU  (DU3MUSCKUMHU
cBoiictBamu. Pa3nenenue cmecu ¢ nomouipto Maruurta. [Ipumepsl (u3MUecKUX M XMMHUYECKUX SIBJICHUM. Peaknuu, WLIIOCTpUpYIOLME OCHOBHbIE
MIPU3HAKU XapaKTepHbIX peakinu. Pasnoxenune ocHoBHoro kapoonara meau (II). Peakuus 3amermenns menu xene3oM. O3HakoMIIEHHE ¢ 00pa3liaMu
okcunoB. B3aumoeiicteue Boopoia ¢ okcuaoM Meau (I1). OnbITel, OATBEPKIAIONNE XUMUYECKHUE CBOMCTBA KUCJIOT, OCHOBAHMIMA.

Ilpakmuueckue pabomwl: IlpaBuiia TEeXHHKH O€30MACHOCTH NpuU paboTe B XUMHUYECKOM KaOuHeTe. O3HaKOMIIEHHE C J1ab0paTOpPHBIM
obopynoBanueMm. OUuCTKa 3arpsA3HEHHON MoBapeHHoM conu. [lomydenue u cBoiicTBa kuciaopoma. [lomydeHue Bogopoaa u U3ydeHUE €ro CBOUCTB.
[IpuroroBieHne pacTBOPOB COJIEH C ONPEAEIEHHOW MacCOBOM J0JEH pacTBOPEHHOTO BEUIECTBA. PenieHne sKCIEepUMEHTAIbHBIX 3a1ad 10 TeMe
«OCHOBHBIE KJIACChl HEOPraHUYECKUX COETUHEHUI.

Pacuemnvle 3a0auu.; BpranucieHre OTHOCUTENBHOW MOJIEKYJISPHONW Macchl BellecTBa Mo Gopmyne. Briuucienrne MaccoBoil 101U 3J€MEHTa B
XMMHYECKOM COEIMHEHUH. YCTaHOBJIEHHWE NIpocTelied (opMyibl BelIecTBa MO MAacCOBBIM JIOJISIM 3JieMeHTOB. HaxoskneHue maccoBoil 1oy
pPacTBOPEHHOTO BEIECTBA B pacTBOpe. BbluncieHne Macchl pacTBOPEHHOIO BELIECTBAa M BOJBI JJIS IPUTOTOBJIEHHS pacTBOpa OINpeAeaEéHHOU
KoHUeHTpauuu. OOBbEMHBIE OTHOIICHUS Ta30B MPU XUMHUYECKHX peaKUMsX. BbhlUuCIEeHHs MO XUMHYECKUM YpaBHEHHUSM Macchl, o0bémMa U
KOJIMYECTBA BEIECTBA OJHOTO W3 NPOAYKTOB PEAKIMH IO Macce HMCXOJHOTO BeHIecTBa, 00bEMY WM KOJIMYECTBY BEIECTBA, COAEpIKAIEero
ONPEACIEHHYIO JTOJTIO TPUMECEH.

Pa3nen 2. [lepuoguyecknii 3aK0H U MepuognvecKasi cucreMa xuMudeckux djiemMeHToB JI.U. MenneneeBa. CTpoenue aroma.

[lepBbie MOMBITKU KJIACCU(PUKAUU XUMUYECKUX IeMEHTOB. [IoHATHE O TpyIax CXOJHBIX 3JIeMEHTOB. EcTecTBEHHBIE ceMEICTBA MIEIOYHBIX
METaJUIOB U rajoreHoB. biaropoaneie rasel. [lepumonnuecknii 3axkon J[.M.MenneneeBa. [lepuoanueckas cucreMa Kak €CTECTBEHHO — HAY4YHOE
KJ1acCU(pUKausl XUMHUYECKUX dyieMeHToB. Tabnuunas popma npezacraBieHus kiaccupuKaluu XUMHUIECKUX d71eMeHTOB. CTpyKTypa TaOIuIbl
«Ilepuonuyeckas cuctema xumuieckux siaemeHToB J[.M. MenneneeBa» (kopotTkas ¢opma): A- u b- rpynmsli, nepuoabl. OU3HYECKUN CMBICI
MOPSIIKOBOTO 3JIEMEHTa, HoMepa NMeproa, HoMepa TpyMbl (U1 3J€MEHTOB A-TpyI).

CrpoeHue atoma: spo U 3JIeKTpoHHas o0onouka. CocTaB aTOMHBIX sifiep: MPOTOHBI U HEUTpoHbI. M30TOMmbI. 3aps aTOMHOTO spa, MacCOBOE
YHCII0, OTHOCUTENbHAsE aToMHast Macca. CoBpeMeHHasi (GOPMYTUPOBKA MOHATUS «XUMUYECKHI TIEMEHT.

DnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 SHEPreTUYECKOM YpOBHE (JEKTPOHHOM CJIO€), €T0 €MKOCTHU. 3allOJIHEHUE JIEKTPOHHBIX CIIOEB Y
aTOMOB 3JIEMEHTOB IEPBOTO — TPeThero nepuogoB. CoBpeMeHHas GopMyIupOBKa NEPUOAUYECKOTO 3aKOHA.

3HaueHue nepuoanyueckoro 3akoHa. Hayunele noctmxenus .M. MenneneeBa: ucnpaBieHHNE OTHOCHTENIbHBIX aTOMHBIX Macc, MpeACKa3aHHue
CYILLECTBOBaHUSI HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKM XMMHYECKUX JJIEMEHTOB B mepuoanueckoil cucreme. JKuzHp u gesrenbHocTth .U
Menneneesa.

JemoHcTparmu: Pu3nyeckue CBOICTBAa MLIENOYHBIX METANIOB. B3aumopaelcTBHEe OKCHIOB HaTpus, MarHus, ¢ocdopa, cepbl ¢ BOJOH,
HCCIIEJOBAaHUE CBOMCTB MOJYYEHHBIX IPOAYKTOB. B3anMoneiicTBue HaTpus U Kanus ¢ Bojoil. Pusndeckue CBOICTBA rajloreHoB. Bzaumonelictue
QIFOMUHUS C XJIOPOM, OPOMOM U HOA0M.



Pa3znen 3. CTpoeHue BeuecTBa.

3J’I€KTpOOTpI/IHaTCJ’IBHOCTB XUMHYECKUX 31eMEeHTOB. OCHOBHEIC BUJIbI XUMHUYCCKON CBSI3HM: KOBaJICHTHAs HCIMOJISIpHAA, KOBAJICHTHAA IOJIsIpHAd,

HMOHHAas. BaleHTHOCTH 3JIEMEHTOB B CBETE 3JIEKTPOHHOM Teopun. CteneHb okucienus. [IpaBuia onpeneneHus crernenei OKUCIECHUs 3JIEMEHTOB.
Hemoncrparmu: CornocraBiieHue PU3NKO-XUMUICCKUX CBOMCTB COSAMHCHH C KOBAJICHTHBIMUA M HOHHBIMU CBSI3SIMHL.
B asmopckyio npocpammy énecenvl Hekomopule U3MEHEHUS.

PesepeHoe Bpems (5 yacoB) MCHOJB3yeTCs CleayromuM oOpa3omM: 1 bac — Ha mpoBeacHHE 0000IIamero ypoka mno teme «llepBoHayanbHbie
XHUMHYECKUE TIOHITHS». 19ac - Ha pelIeHne pacyeTHHIX 3a1ad «HaxoxieHne MaccoBOM JIOJM pacCTBOPEHHOTO BEHISCTBA B pacTBOpe. BerumcieHue
Macchl PacCTBOPEHHOTO BEIIECTBA M BOJBI JJIS TIPUTOTOBJICHUSI PACTBOpA OIPEeIEHHON KOHIEHTparum». 1 gac - Ha mpoBeseHrne 0000MIaoIero

ypoka 1o Teme «BaxkHeline Ki1acchl HEOPraHMYECKUX COSTMHEHUY. 2 Yyaca — Ha MpoBeJeHUe 0000IIaIMMX YPOKOB 3a KypC XUMUHU § Kiiacca

O6ocHOBaHUE: PU U3YYECHUHN Ha3BaHHBIX TEM HEJJOCTATOUYHO BPEMEHU JJISl IPOBEACHUS 0000IIAI0NINX YPOKOB U YPOKOB 10 PEHICHUIO paCYETHBIX U

KauyeCTBEHHBIX 3aJ1a4, a YPOKH 3TH HEOOXOAMMBI, TaK KaK HaIlpaBJICHbl HA PeaM3allii0 BaXKHEUITIUX TPEOOBAHNUN K 3HAHUSAM Y4YalIUXCS —
MIpUMEHEHHE MoJTydeHHBIX Y'Y [l 1715 BBINOIHEHHS] TPEHUPOBOUHBIX YIIPa)KHEHUH U TIOJrOTOBKE K KOHTPOJIBHOM padoTe.
@opMyIMpOBKa HA3BaHUH Pa3/IeIOB U TEM COOTBETCTBYET aBTOPCKOU MTPOTrpaMMe.

KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHUE
Xumus 8 kiacc 6a3oBblii ypoBerb (70 yacos).

TOUKA \!pocm

< Tema ypoxka ONEeMEHTHI COlepKaHMS TpeOoBaHus K YPOBHIO [TOArOTOBKH 00y4aromuxcs (pe3ysibrarT) /3
&
=
Paznen 1.0cHOBHBbIE MOHATHS XMMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NpeacTaBennii) (55 u.)
|. llepBoHayabHbIe XUHMHYECKHE MOHATHS (21 4.)
1.ITpeamer xumuu. BeniectBa u ux XHMMS KaK 9aCTh €CTECTBO3HAHUSL. JOJUKHBI 3HATE: 81
CBOICTRA. XHUMHUS — HAyKa O BELECTBAX, X CTPOCHUH, ONpEETICHUE TPEAMETAa XUMHH, OMIPENEIIEHNE BENIECTBA,
é U1/0 Nel: PaccMOTpeHHUE BELIECTB C CBOMCTBAX M IPEBPALIECHHSIX. CBOMCTB BEILECTB
= Pa3IMIHBIME (U3NIECKUME Hab6monenue, onucanue, n3MepeHHE, JoJKHBI YMETh:
5 CBOHCTBAMIL IKCIIEPUMEHT, MOOEAUPOBAHUE. OIHCHIBATh BEIIECTBA 110 UX (PU3UUECKUM CBOHCTBAM
o Tousmue o xumuueckom ananusze u cunmese.
(C ucnonvzoseanuem 060pyoosanus
«Touxa pocmay)
2. MeTo1pl ITO3HAHUS B XUMUM. 82
3. [Ipaktuueckas padota Nel. [Tpuémet | IlpaBuna paboTel B IKOIBHOH 1a60paTOpUH. J0JKHEI 3HATD: 83

CeHTs10pb

be3omacHoi paboThI ¢ 000pyJOBaHHUEM
u BeuiectBaMu. CTpoeHME MJIaMEHHU.
(C ucnonvzosanuem ob6opyoosanusn
«Touxa pocmay)

JlaGoparopHas mocyzaa

u 00opyI0BaHHUE.

[IpaBuia 6e3omacHOCTH.
Haepesamenvhuie ycmpoticmaa.
Ilposedenue xumuueckux peaxyuii npu
Hazpesanuu.

npaBuIa paGOTLI B XUMHYECKOM KaOuHeTe

ﬂOJDKHLI YMETh:

o0paraThcs ¢ J1a0OpaTOPHBIM IITATHBOM, CIMPTOBKOH,
Pa3IMYHON XMMHUYECKOU MOCY 01




IHCMOJICKYJIAPHOT'O CTPOCHHUA.

. 4. YucThle BelecTBa U CMECH. Pasznenenne cmeceii. OuncTKa BELECTB. JOJLKHEBI 3HATE: 84
& U1/0 Ne2: PaszeneHue cMecH ¢ OuUILTPOBAHHUE. OTJIMYHME YHUCTOr0 BEIIECTBA OT CMECH, CIIOCOOKI
& [MOMOIIBbIO MarHUTA. YuncThle BEIIECTBA M CMECH BELIECTB. paszeneHus cMeceit
= (C ucnonvsosanuem oéopydosanus Ipupoousvie cmecu: 6030yx, NPUPOOHDLIL 243, JI0JI3KHBI YMETh:
© «Touxa pocmay) Heghmb, npupooHble 800bL. pas3nuyaTh OAHOPOIAHBIC U HEOAHOPOIHBIE CMECH
S.IIpakTudeckas padorta Ne2. OuncTKa 3arpsA3HEHHON TOBApEHHOMN COMH. J10JUKHBI 3HATH: 85
4 [« O4HCTKA 3arps3HEHHOM OBAPEHHOM Paspenenue cmeceii. O4nCTKA BELIECTB. MpaBuJia 00paIIeHus ¢ Ja00paTOPHBIM 000PYIOBAHHEM,
& o ®uUIbTPOBAHHE. CIOCOOBI Pa3ieNieHust OJHOPOIHON U HEOTHOPOTHON
w : N
& |(C ucnonvzoeanuem obopyoosanus cmecen
(o} JI0JI3KHBI YMETh:
O «Touka pocmay) 01 £ .
MIPOBOUTE pasjeieHne cMeceil (QUITbTPOBAHUEM U
BBIHapI/IBaHI/IeM
6. duznyeckue U XUMHUUYECKUE XuMuueckas peakius. Y CJIOBUS U MPU3HAKA J10/1KHBI 3HATD: 86
SBICHUS. XMUMUYECKUE PEAKIINU. XUMHUYECKUX peakiuil. dusnueckue u ompenenenne PU3NIECKIX U XUMUIECKIX SIBICHUM,
J1/0 Ne3: TIpumeps! ¢u3. sBICHUI XMMHYECKUE ABJICHNS. XMMUYECKHE PEAKIINU. IIPU3HAKNA XUMHYECKUX PEAKIIUI U yCIIOBHSA HX
(paCTI/IpaHI/Ie Caxapa B CTyHKe HpI/ISHaKI/I XUMHUYCCKUX peaKHI/Iﬁ n YCJ'IOBI/ISI BO3HHUKHOBCHUS U TCUCHUS
b
o BO3HMKHOBECHHS U TEUEHUS XUMHUIECKHX ]| v :
& |[HarpeBaHME CTCKJISHHON TPYOKH). . 5 Q/UKHDBL YMCTE
& /O Nod: TIDHMEDEL XUM. SBICHII peakiuii Ilposedenue xumuyueckux peakyuii npu | OTINYATh QU3HYECKUE H XUMUYECKHE SBJICHUS, ONPEIENIATh
E &% LIpuMep ) naepesanuu. Ilowsamue o CKOpocmu Xumuyeckux | TPU3HAKA XUMUYECKIX PEAKIIHHA, YCIOBHS UX
o (roperIe cBeHn, HpOKaHHBaHH? peaxkyuil. BO3HHKHOBEHMS
O MeaHOU MPOBOJIOKH, B3aUMOJEHCTBUE
ménoun ¢ ¢/, cepHOI KUCTOTHI C
XJIOPUAOM Oapus U T.11.).
(C ucnonvzosanuem ooopyoosanus
«Touka pocmay)
7. ATOMBI, MOJIEKYJIBI U HOHBI. ATOMBI U MOJIEKYJTBI. 87
BemecTBa MOIEKYIIpPHOT0 1 HEMOJIEKYIIPHOro CTpoeHHsI. KauecTBEeHHBIM M KOIIMYECTBECHHBIN COCTaB
A yisp y
& BEILIECTBA.
o) ATOMHO-MOJNEKyIsipHOE yueHue. [IpocThie BemecTBa (MeTauibl 1 HeMeTauibl). CIIO)KHBIE BEIIecTBa
g (opraHuvecKne W HEOPraHUIECKHUE).
8.BemiecTBa MOJIEKYISIPHOTO U 88




0. [IpocThie U CHOXKHBIE BEIIECTBA. XUMHAYECKUH dIeMEHT. A3bix xumuy 3HAKHA J10/LKHBI 3HATH: 89,10
a XUMUYECKHE IEMEHTHL. XMMHYECKUX DJIEMEHTOB XUMHUYECKHE (OPMYIIbI. | OMpPEACICHHE aTOMa, POCTOrO U CIIOKHOTO BEIECTRa,
& T/O No5. O3HAKOMIIEHHE C o6pasamu 3aKoH MOCTOSHCTBA cocTaBa OTHOCUTENBHBIE OTJINYME CMECH H CIIOKHOTO BEIIECTBA
= = .
£ MPOCTBIX 1 COKHBIX BEIIECTB. ZTOMHEIS[ u l\;OJICKy.HSIpHaSI MAacCChI. J10JKHBI YMETh:
MOMHAsL €OUHUYA MACCHI. a37MYaTh MPOCTHIC U CIIOXKHBIC BEIIECTBA, CMECH H
O (C ucnonvzosanuem ob6opyoosanus 4 p P m ’
CITOYKHBIE BEIECTBA
«Touka pocmay)
10.11. 3HaKu XMMHUYECKUX DJIEMEHTOB. 811,12
OTHOCHTENbHAsI aTOMHAs Macca.
2. 12. 3aKOH ITIOCTOSHCTBA COCTaBa 3aKoH MOCTOSAHCTBA cocTaBa KauecTBEHHBIN 1 J10J:KHBI 3HATH: 8§13
‘2 BemecTs KOJIMYECTBEHHBIN COCTAB BEIECTBA orpeeeHne XUMHYUECKOT 0 3JIEMEHTa, OTHOCHTETEHOMN
g (C ucnonvzosanuem 060pydoeanus aTOMHOM Macchl, 30 3HaKOB XMMHUYECKHX 3JIEMEHTOB
«Touka pocmay) Jo/KHEL yMeTE: .
OTJIMYAaTh NOHATHUA XUMUYCCKUU BJIEMCHT U IIPOCTOC
BEIIECTBO
13. Xumudeckue GopmyIibl. KommgectBo BemecTBa, Moiib. MomsipHast Macca. | JlOJKHBI 3HATE: 8§14
OTHOCUTEIBbHAS MOJICKYJISIpHast Macca. OIpEACIICHUE 3aKOHAa IMOCTOAHCTBA COCTaBa, OIPECACICHUEC
2 [14. MaccoBast 10715 XHMHYECKOTO BBIUHCIICHIE MACCOBOI JIONH SIEMEHTA B XMUMHUYECKOU (POPMYITbI, OTHOCUTEIBHON MOJICKYIISIPHOM §15
& byeMenTa B CO ¢ IIHHCHHH, XHMHYECKOM COETMHEHHH. MacChl, MaCCOBO# JIOJM XMMHYECKOTO JIEMEHTA
= J0/KHBI YMeTh:
¢ (15. BajneHTHOCTE XUMHYECKHX [ToHsTHE O BaJICHTHOCTH XMMHUYECKHX 816
o JIaBaTh 110 TJIAHY OMMCAHKUE BEIIECTB, BBIMOIHSITH PACUYEThI
preMeHToB. OnpeaeneHue JJIEMCHTOB. 110 hopMyIam
BAJICHTHOCTH JIEMEHTOB 110 (OopMyJIaM OrmpezieneHre BaICHTHOCTH JIEMEHTOB 110
OMHAPHBIX COETMHEHUIA. (opmynam ux coepunenuii
16. CocraBiienne xumudeckux ¢popmys| Cocrapnenue GopMys COETUMHEHHH 110 JL0/KHBI 3HATD: 8§17
é 6I/IHapHI>IX COCI[I/IHCHI/Iﬁ 10 BAJICHTHOCTHU ONpe€ACICHUE BaJICHTHOCTH, OIIPEACIATE BAJICHTHOCTD I10
' BaJCHTHOCTH. dopmyie, cocrosmeit u3 2-X 3JIeMEHTOB, COCTaBIISTh
£ (bOpMyIIBI 110 BAJICHTHOCTH
o JL0/IKHEI YMETh:
BBITIOJIHATH PAcYeThl 1O (hopmyiam
17. ATOMHO-MOJIEKYJISIPHOE YYEHHUE. 818,19
3aKOH COXpaHEHMs] MACChl BEIIECTB.
~ (C ucnonvzoeanuem obopyoosanus
& [«Touka pocmay)
= =
é 18. XuMHUYECKHE YpaBHCHUS. XuMHYecKas peakius. YpaBHEHHE U CXeMa XUMHUYECKOHM peakiiu. Y CIIOBUS U MMPU3HAKH XHMHUYECKHX 8§20
(C ucnonvzosanuem obopyoosanusn peakuuil. XMMHYECKUE ypaBHEHHS
«Touka pocmay)
19. TUnbl XUMHUYECKUX PEaKIIUU. Kitaccudukanus XdMMUYECKHX PEaKIuil 1Mo 821




UI/O Ne6: PaznosxeHne 0OCHOBHOTO
kapoonata meau (I1)) (manaxura).
UI/O Ne7: Peakius 3amMereHus Meau
PKEIIe30M

(C ucnonvzosanuem ooopyoosanusn
«Touka pocmay)

YHUCITY U COCTABY UCXOAHBIX U MOITYYCHHBIX
BEIIECTB

(C ucnonvzosanuem ob6opyoosanusn

XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIEH cpeibl

COCTaB BO3yXa,

20.IToBTOpenwue u 0600meH e 10 Teme | [loBTopenue u cucremaTusanus 3YH JL0JKHBI 3HATH: 81-21
«IIepBOHAaYaIbHBIE XUMHUYECKHE IIOTTy4CHHBIX NPH U3YUCHUN TEMBI 3HAaKM OCHOBHBIX XUMUYECKUX DJIEMEHTOB, paCUCTHBIE
TOHATHS (bopMyITBI, 32KOHBI
a J10JKHBI YMETh:
L% IMPUMCHSTH OJYYCHHBIC 3HAHUS IPHU PCIICHUN PACUCTHBIX
T 3amau
21. KonTtponpHas pabota Nel mo teme:
«IlepBoHaYaTBHBIE XUMHYECKUE TIOHS-
THSD).
1. Kucaopon (54.).
22. Kucnopon, ero oomas Kucnopon, pusudeckne 1 XUMHUUECKUE JOJKHEBI 3HATE: 822
XapaKTEePHCTHKA, HAXOXK/ICHUE B CBOWCTBA, TIOJIyYEHUE U ITPUMEHEHHE. (u3HUecKre CBONCTBA KHCIIOPO/Ia, CIIOCOOBI MOTYYCHHST
PUPOJIE 1 TIOJTyCHHE. IMony4enne ra3000pa3HbIX BEMIECTB. ero B J1abOpaTOpHH M MPOMBIIIIEHHOCTH
(C ucnonvsosanuem oéopyoosanus KauecTBeHHBIE peakIiy Ha Ta3000pa3HbIe JL0UKHEBI YMETh: §
«Touxa pocmay) BemtectBa. Kuciopon. HaxokieHne B pupojie. | pasinyarh MOHSTHS «XUMHIECKUH IIEMEHT» U «IIPOCTOE
KpyroBopoT KHCI0po/a B IPUPOJIE. BEIIECTBOY» Ha IPHMEPE KHMCIIOPOIa
23. CpoiicTBa kuciaopoja. OKCUIbI. I'openune. OKcHbI J0/KHEL 3HATE: §23,24
a HpI/IMeHeHI/Ie. prrOBopo’I‘ KHCI0poaa XUMUYECKHAE CBOMCTBA KHCJI0pOJa, OIIPEACICHUE OKCHUIOB,
‘R B mpupoze. JI/O Ne§: O3HakomIIeHHE C 00J1acTH NPUMEHEHHS KHCII0pO/a
é 0Opa3LamMu OKCHIOB. JoKHEI YMETR:
(C ucnonssosanuem obopyoosanus COCTaBIIATh (bopMyJEH OKCHJIOB, Ha3bIBaTh HX, COCTABIIATH
«Touxa pocmay) ypaBHEHMsI PEAKIMI MTOTyIEHHs OKCHIOB
24. IIpaktrdeckas padora Ne 3 [lomyuenne, cobupanue U pacrio3HaBaHue Ta30B | JIQJLKHBI 3HATH: 825
[TomydeHne u CBOIMCTBA KMCIOPOA. Kuciaopoza. KauecTBeHHbIE peakiuy Ha CIIocOOBI TOYYEHUS KUCIIOPO/Ia B J1a00paToOpru
(C ucnonvzoeanuem ooopyoosanus | KHCIOPOA Jo/KHBI YMETR:
«Touxa pocmay) cobupats mpulop IS MOIyYEHUs KUCIOPOIa, COOIII0IATh
HpaBuJIa 10 TEXHUKE O€30IIaCHOCTH
< 125. O30H. AJIIOTpOMHSI KHCIOPOJa 826
é 26. BO3/1yX H €ro COCTaB. Bo3/1yX 1 €ro cocTas. Jl0/LKHEI 3HATE: §27




Brrurcienne Maccbl paCTBOPEHHOTO
BEILECTBA W BOABI /ISl IPUTOTOBJICHUS
[pacTBOpa OIpENEICHHON

C U3BECTHOM MaccOBOM JI0NeN pacCTBOPEHHOIO
BEILIECTBA.

«Touka pocmay) U €ro MOCIeACTBHS. J0JKHBI YMETh:
TormmmBo 1 CocoOB! €ro CKUTaHus. 3aluTa BBISIBIIATE 9KOJIOTMYECKUE MPOOIEMBI, CBSI3AHHBIE C
aTMOC(epHOro BO3/IyXa OT 3arps3HeHUI 3arpsi3HEHHEM aTMOC(EpHOro BO3Iyxa
I11. Bonopon (3u.).
27. Bomopon, ero oOrias Bonopon, pusndeckue u XuMUYECKUE CBOMCTBA, | JIOMMKHBI 3HATRL: COCTaB MOJICKYJIbI BOJIOPO/A, 8§28
XapaKTEpUCTUKA, HAXOXKICHUE B IMoJIyucHue. OIpeacICHUEC BOCCTAHOBUTECIIA
IPUPOJIE, [IOyYCHNUE [MonyueHne ra3000pa3HbIX BEIIECTB. J10JKHBI YMETh:
(C ucnonvsosanuem oéopydosanus KauecTBeHHbIE peakIlii Ha ra3000pa3HbIe JIABaTh XapaKTEPUCTHKY BOIOPO/IY, OMTUCHIBATE
«Touxa pocmay) BEIIIECTBA. (bu3nUecKre CBONCTBA
Haxoxnenue B npupoze.
28. CBolicTBa ¥ MPUMCHECHHE Bonopon, pusnueckne u XUMHYIECKHE CBOMCTBA. OJKHBI 3HATH: XHMHUYECKHE CBONCTBA BOIOPO/IA, 8§29
BOIOPOIA. KauecTBeHHbIE peakIlii Ha ra3000pa3HbIe 00nacTi MpUMEHEHHUs BOIOPO/Ia
UI/O Ne9: BzaumoneiictBue BogopoJa c | BeMecTsa Jo/KHEL yMeTE:
oxcumom mean (11) OIMCHIBATH XMMHUYECKUE CBOMCTBA BOIOPO/IA, 3aIIUCHIBATH
2 aBHEHUS PEaKIIUi
= (C ucnonvzosanuem ob6opyoosanusn yp peak
% «Touka pocmay)
= [29.IIpaktudeckas pabora Ned. 830
«ITomyyenue Bogopoaa u
MCCIIEIOBAHME €r0 CBOMCTBY
(C ucnonvzosanuem ooopyoosanus
«Touka pocmay)
IV. Boaa. PacTBopsbl. (84.)
30. Bona. Bona u eé cBoiictBa. Bona - pacTBopHTEIb. JI0/IKHBI 3HATD: 831
A 31_ XI/IMI/II‘IGCKI/IC CBOﬁCTBa u PaCTBOpI/IMOCTb BCIICCTB B BOJC. Ope€ACIICHUE PaCTBOPUMOCTHU, KOHIICHTPAIlUX BEIIECTB B §32
& pUMEHEHHE BOJBI B3BemmBanue. [IpUroToBiieHHE PacTBOPOB. BOJIC, MIOHATHE «MACCOBas J0JISl PACTBOPEHHOTO BEIIECTBA»
% (C ucnonvsosanuem obopydosanus Ornpenenenre MacCoBOM JOIU PaCTBOPEHHOIO JoJKHBI YMETh:
= | Touxa pocma») BEIIECTRA. OOBSCHATH MPOIIECC PACTBOPECHUSI C TOYKH 3PEHHSI AaTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, PEIIaTh 3a1aui Ha OMpPEICICHHE
32. Boga — pactBoputens. PacTBopslI. o 33
A P P P - MacCOBOH JIOJIM PACTBOPEHHOT'O BEIECTBA 8
33. MaccoBast 10151 paCTBOPEHHOTO BeraucieHre MaccoBOM JONU BEIECTBA B 834
BELIECTBA. pacTBOpE M0 U3BECTHOM Macce pacTBOPEHHOTO
BEII[ECTBA U MacCe pacTBOPUTENIsL. Brruncienne
o B4. Pemienne pacueTHbIX 3a/1a4 I p P
& |(HaxoxIeHHe MAaCCOBOMH IOH Macchl paCTBOPSIEMOrO BEIECTBA U
2 pacTBOPUTEINS, HEOOXOAUMBIX JIJISI
= |paCTBOPEHHOIO BEILECTBA B PACTBOPE. g
°N [IPUTOTOBJIEHHSI ONPE/IEICHHONW MacChl pacTBOpa




IKOHIICHTpAaHuKn»

35. IIpakTuueckas paboTa I[TpuroroBieHne pacTBOpa ¢ 3aJaHHOI MaccoBOH | JIQJKHEBI 3HATR: CIOCOO PUTOTOBIICHHS PACTBOPOB 835
INoS. HpI/IFOTOB JICHHE PacTBOPOB CO JIeHi | JOJIEW pacTBOPEHHOr'O BEUIECTBA JoJKHBI YMETh:
C ONpPENECIEHHON MacCOBOM J0JI€H MPUTOTABIIHBATE PACTBOP CONH € ONPE/IEIICHHOM MACCOBOH
PACTBOPEHHOTO BEIECTBA JI0JICH PACTBOPEHHOTO BEIECTBA, PellaTh 3a7a4d JAHHOTO
(C ucnonvzosanuem ob6opyoosanus Tana
§ «Touxa pocmay)
= 36. [ToBTOpEeHME M 0000IIEHNE TT0 IToBTOpenwue u cucremMarusanus 3YH J10JKHEBI 3HATH: OCHOBHBIE ITOHATHUSA 110 JJAHHLIM TEMaM §31-34
R | temam «Kucnopoa, MOJYYCHHBIX MTPH U3YYCHUH TeM 2 U 3 J0JMKHBI YMETh:
«Bomopony, «Boxa. PacTBopeD». IIPUMEHATE 3HAHUSA, YMEHUS ¥ HABBIKH, ITOJIyYE€HHBIE IIPH
HN3YYCHUU NJAHHLIX TEM
37. KontposbHas padota Ne 2 o
remam «Kucmopon», «Bogopoay,
«Bona. PacTtBopsbi».
V.KosinyecTBeHHbIE OTHOLIEHUSA B XMMHUH (54.)
4~ [38. Moip — eamHMIA KOJIMYECTBA KonnuectBa BemecTBa. MossipHas Macca. Jl0DKHERI 3HATH: 836
S Bemectsa. MonspHas macca. OIpENENICHNE KOJIMYECTBA BEIIECTBA, MOJISI, MOJSIPHOI
= 39 BEIYMCIEHNUS 10 XUMUHECKHM Macchi, pacteTHEIE GOPMYITI 8§37
= PaBHEHHSM. JLoJiAHbI yMeTh: 5
40. 3axon ABoraipo. MomapHbIi MosApHbIT 0GBeM ra30B. OMPEAEISTh O (HOPMYJIE YHCIIO MOJICH, BEIYHCISITH 110 §38
e 3axon Asozadpo (opmyIie Maccy TaHHOTO BEIIECTBa, €CITH N3BECTHO
p KOJIMYECTBO U HA000pOT
5 W1. OtHocuTenbHAs IIJIOTHOCTH I'a30B 838
% (C ucnonvzosanuem ooopyoosanus
& Touka pocmay)
42.006beMHbIE OTHOIIEHHS Fa30B MpU 839
XMMHUYECKUX PEeaKIMsIX
V1. BaxkHeiilue KJjaacchbl HeOPraHuYecKnx coequHenni (124.).
43. Okcupl: KnaccupuKaims, Oxcuppl. Knaccugukanus. OCHOBHBIE T JoKHBI 3HATE: 840
HOMCHKJIAaTypa, CBOIZCTB@., MOJIyYCHHE, KHUCJIOTHBIE OKCHABl. DU3MUECKre U KJ'IaCCPI(l)I/IKaLII/IIO OKCHUIOB, UX CBOﬁCTBa, CIIOCOOBI
o [mpumenenue. JI/O Ne XUMHUUeckue cBoictaa. [lomyuenue. OJTyYEHHUS, IPUMEHEHUE
g 10: B3anumoieiicTBHE OCHOBHBIX llpumenenne. JLo/KHBI YMETR: .
B OKCHIOB C KHCIOTAMH. XHUMHYECKHE CBOMCTBA OKCHJIOB JIOKA3bIBATH XHMHHECKHE CBOVICTBA OKCHIIOB, 3AMHCHIBATE
© (C ucnonvzosanuem ob6opyoosanusn YPABHCHI peariutd
«Touxa pocmay)
44. T'unpoxcuasl. OCHOBaHHS: Ocnoanwus. Kinaccudukanus. Homenknarypa. J[0JUKHBI 3HATH: 841




KITacCH(UKAIMs, HOMEHKIIATYpa,
MOJIydeHHE.

XHMHUYECKHE CBOMCTBA pacTBOPUMBIX U
HEPACTBOPHUMBIX OCHOBaHHUM PCaKHI/Iﬂ

KJIaCCH(UKAIUIO0 OCHOBAHUH, MX CBOHCTBA, CITOCOOBI
MOJIyYEHUS, IPUMEHEHUE

45. XuMuaeckue cBOWCTBA OCHOBaHHMH. | HEHTPaTH3alH JLo/uKHEI YMETh: 5 5 842
J1/0 Nel1: CBOHCTBA PACTBOPHMBIX H JIOKa3bIBaTh XUMUYECKHE CBOWCTBA OCHOBAHMUH,
~ 3aIliMChIBATh aBHEHUS pEaKIUI
HEpaCTBOPUMBIX OCHOBAHUH. yp peaxi
UI/O Nel2: B3aumopeicTBre mienodei
C KHCJIOTaMH.
UI/O Nel3: B3aumopeiicTBue
HEPACTBOPUMBIX OCHOBAHHH € (C ucnonvzosanuem obopyoosanusn «Touka
KHUCIOTaMH. pocmay)
UI/O Nel4: PaznoxxeHue ruipokcuaa
menu (I1) mpu HarpeBanun
46. AMQoTepHBIE OKCUIBI U (C ucnonvzoeanuem ovopyoosanusn «Touka 843
CUAPOKCHIBI. pocmay)
o) o
5 UI/O Nel5: BzaumoneiictBue
% FUIPOKCHU/IA IMHKA C pACTBOPaAMU
S [KHCIIOT U LIETI0YEN.
47. Kucmotel: coctas, Kinaccudukanus,| Onpenenenne xapakrepa cpepl. MHIMKaTopsbI. OJIKHBI 3HATh: 844
HOMEHKJIATYpa, TOJy4eHUE KHCIIOT. Kucnorsr. Knaccudukanms. Homenknarypa. KJIaCCH(PUKAIMIO KUCIIOT, UX CBOMCTBA, CIIOCOOBI
U8. XuMHUYeCKHe CBONMCTBA KUCIOT dusnveckue U XUMHUYECKHE CBOMCTBA KHCIIOT HOJTyYCHHSI, IPUMEHECHHE §45
/0 Nel6: JleiicTBrE KUCIOT Ha Brrrecaurensnsiii pag H.H.bekerosa. J01KHBI YMETh:
. ITpumeHenue. OKa3bIBaTh XMMUYECKHE CBOMCTBA KHCIIOT, 3aITUCHIBATH
mHaukatopsel. JI/O 17: OTHOImEHHE P A N ’
(C ucnonvzosanuem ooopyoosanus YPaBHCHHS PeaKIHN
KHCJIOT K METaJJIaM.
«Touka pocmay)
49. Conu: kaccupuKanus, Comu. Knaccudukanns. Homenkmarypa. JLoKHBI 3HATR:  KiacCU(DUKALIMIO COJICH, X CBOMCTBA,  |846
a HOMEHKJIATypa, CIIOCOOBI IIOJIyYEeHUS Crioco0n1 TOJIYy4YCHUA COJIEH. CIIOCOOBI IMOJIYYC€HUA, IPUMEHEHUE
S’ 50. CeoiicTsa coeii J0/IKHEBI YMETh: /TOKa3bIBaTh XUMHYECKHE CBOMCTBA 547
= COJIEH, 3aMUChIBATh YPABHEHUS PeaKUuid
51. ['eHeTHuUecKas CBA3b MEKIY [MonsiTMe 0 TEHETHYECKOH CBSI3HM U OJIKHBI 3HATR: ONMPEIEICHHE OCHOBHBIX KJIACCOB
OCHOBHBIMU KJIACCAMU TEHETHYECKHX Psi/IaX METAJIOB U HEMETAJLIOB. HEOPTaHMUYECKUX COCIMHEHNH, KiIacCu(DHKAIHUIO,
HeOpFaHI/I‘IeCKI/IX COGI[I/IHGHI/Iﬁ TCHCTUYCCKYIO CBA3b MCIKAY KJIaCCaMU
JL0JIKHBI YMETh: JIOKa3bIBaTh XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYIECKHMX BEIIECTB, COCTABIISThH
TEHETHYECKHE IIETIOYKH M3 BEIIECTB PA3HBIX KJIACCOB
= 2. [IpakTrueckas padota Ne6. Perrenrie skcneprMeHTAIbHBIX 337134 V10JKHBI 3HATD: 848
S [Permenue SKCIIEPUMEHTABHBIX 33/1a4 | PasIMUHbIX THIIOB Ba)KHEHIIINE XUMHUYECKUE CB-BA HEOPTAaHUYECKUX B-B
= /10JZKHBI YMeTh:




o Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHUIN»

(C ucnonvzosanuem ob6opyoosanusn
«Touka pocmay)

MPAKTUICCKH TOKA3hIBATH CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB, COOMIOAATH MPABHUIIA 10 TEXHUKE
0e30I1aCHOCTH

PHCPTCTUYCCKHUM YPOBHSIM.

3JIEKTPOHOB I10 CIOSIM, (HOPMBI 3JEKTPOHHBIX

CTPOCHHEC aTOMaA, 3HAYCHUEC TOPAAKOBOI0O HOMEpPA,

53. IloBTOpenue u 0606mEenne o TemMe/OCHOBHBIE KJIACChI HEOPTaHUYECKUX BEILECTB. 840-47
«BakHeiine Kiacchbl HEOPraHUIECKUX IXuMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COENUHEHUN
COCIMHEHMI
54. KontpospHas padora Ne3 o
reme: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTMHEHUIN.
Paznen 2. lepuoauyeckuii 3aKoH U MepUOANYECKasi cHCTeMa XuMU4YecKux jieMenToB JI.1. MenneneeBa. Ctpoenue aroma. (7 4acoB)
VII. Ilepuoanyeckuii 3aKoH U cTpoeHue aroma (74.).
55. Knnaccuduxarus XuMuIecKux XUMUYECKUI DJIEMEHT. JOJKHEI 3HATE: 8§49
DIIEMEHTOB. Kiraccudukanmm XuMHYeCKUX 3JIEMEHTOB. orpesenieHre aMmQpOTEPHOro OKCHJIA ¥ THIIPOKCHJIA, TIEPBBIE
Ilonsrue o rpymnmnax CXOAHBIX 2JIECMECHTOB. TITOIIBITKHN KJ'IaCCI/I(i)I/IKaIII/H/I XUMHNYCCKUX 3JICMCHTOB
AMGOTEpPHOCTD. JL0JUKHBI YMETh:
JKCIIEPUMEHTAIBHO TOKA3hIBATh aM(POTEPHOCTH THIPOKCHIA
56. [lepuonnuecknii 3akon . 1. Ilepuoauueckuii 3aKOH XMMHUYECKUX PJIEMEHTOB | J1OJIKHBI 3HATh: 850
Meneneena. J.W. Menneneena. OTIpEIIeNICHNE TTePHOIa, TPYIIIEI, (PU3UIECKUAN CMBICIT HOMEpa
TepPHO/Ia U TPYIIITHI
J101KHBI YMETh:
OIMMCHIBATh XUMHUUYECKUE DJIEMEHTHI HCXOIS 13 TTOIOKCHUS B
= Teproie, TPYIIE U CTPOSHHS aTOMa, OOBSICHIATD N3MEHEHHE
8 CB-B B IIEPHOJE U TPYIIIIEe
=] v
< [57. llepuoauieckast Tabymia Ilepuommueckuii 3akoH u [leprommaeckas 851
XUMHUUYECKUX DJIIEMEHTOB CUCTEMa XUMHYCCKHUX DJICMCHTOB I[I/I
Menpeneesa. I pyniisl v nepuos
nepuoanyeckoil cucremsl. KopoTkuii u
JUTMHHBIA BapPUAHTHI IEPUOINIECKON TaOIHIIBI
58. Ctpoenue aroma. CoctaB aToMHBIX | CTpoenne aToma. SIapo (IpoToHbl, HEUTPoHBI) U |JI0MKHEBI 3HATE: 852
sep. U30TombI. 3JIEKTPOHEI. M30TOIIEI. [POJTH TIEPHOMYECKOT0 3aKOHA [T Pa3BUTHS HAYKH, TEXHUKH;
CocraB aTOMHBIX sIEp OCHOBHBIC 3TAIbl )HU3HU U AedreiasHocTr J[. M. Menneneea
J101KHBI YMeETh:
MOKa3bIBATH OCHOBHBIE TIOJIOKEHUS JTUATIEKTHKH Ha TPHIMeEpe
MEepUOINIECKON CHCTEMBI U CTPOCHHUS aTOMa
59. Pacnipenenenuie >1€KTPOHOB MO OnekTpoHHast 000I0UKa, PACTIONIOKEHHE V10JKHBI 3HATD: 853




opOuTanei, ciapeHHbIe 1 HECTIapEHHBIE
AJIEKTPOHBI, HIEKTPOHHBIE (OPMYIIBI U
3JIEKTPOHHBIE TYEHKHU

OIpeACIICHUEC U30TOII0B
OJIKHBI YM€Th: OIMCHIBATH XUMUUCCKUI SJIEMEHT C TOUKHU
BPCHUA CTPOCHUA aTOMOB

TeMCE: «CTpOCHI/IC BCIICCTB.

XHMHUYECKas CBSA3b»

THUIbl XUMUYECKHX CBSI3€H: KOBaJIGHTHAS
(TonsipHast ¥ HETOJNSIPHAs ), MOHHASL.

EOJI)KHLI YMETh:

IMPUMCHSATDH ITOJTYYCHHBIC 3HAHUS, YMCHH A, HABbIKH Ha

60. 3HaueHHE MEPUOANYECKOTO 3aKOHA. 854
Hayunsre noctmxenus . 1.
» Mengeneesa
3 61. [ToBTOpEeHue u 0600IIEHUE TIO [Tepuomuyeckuii 3aK0H U cTpoeHUE aToMa. OU3NIECKHUI CMBICH MOPSIAKOBOI'O HOMEpa 3JIEMEHTa U COBPEMEHHOE
=) reme: [lepuogudeckuii 3aKoH U npencrasienue [lepuoamaeckoro 3akoHa. [IpuduHbI U3MEHEHHS] METAJUTMYECKIX U HEMETAJUTHYECKUX CBOWUCTB B
< IepHOIIecKast CHCTEMA XHMHUEeCKUX [1EPHOIaxX U B rpymnax. Ileproguueckuii 3aK0H U IEPUOANYECKAS CUCTEMA XUMHUYECKUX 3J1eMeHTOB J[. 1.
pnemenTtoB JI. . Menneneena. Menpeneesa.
CTpoeHHe aToma. 3HaUYeHHE IepUoANIecKoro 3aKoHa. JKu3as u nestensHocTh .M. MenneneeBa
Paznen 3. Ctpoenne BenecTBa. XuMHYecKasi CBA3b. (7 4acoB)
VIIIl. Ctpoenue BemecTBa. XumMmuueckas cBsi3b (74.)
62. DIEeKTPOOTPUIIATEIIEHOCTh CTpoeHue MOJIeKyNl. XMMHYECKAs CBS3b. J10KHBI 3HATE: 855
XUMHUUYECKUX DJIIEMEHTOB 9HGKTpOOTpI/IIIaTeHBHOCTB XHUMHUYCCKHUX OIIPEACIICHUE DJICKTPOOTPULATEIIbHOCTH
3JIEMEHTOB. /I0/DKHBI YMETh:
OTIPEIIENIATH Pa3INIHBIC BHIBI KOBAJICHTHOM CBSI3H,
BaIMCBIBATH CXEMBI 00pa30BaHMS BEIIECTB
63. KoBasientHas cBs3b. [lonspHas n Xumudeckasi CBsI3b. OCHOBHBIE BHIBI J10JKHBI 3HATD: 856
HETOJIIPHAS KOBAJICHTHBIE CBS3U XHUMHUYCCKOHN CBA3H OIIPEACIICHUEC KOBAJICHTHOU IOJIAPHON, HEIOJIAPHON CBA3U,
64. VionHas CBS3h MOHHOW CBSI3W, MEXaHU3MBI UX 00p-HUA 856
J101KHBI YMETh:
OTIpEeNeNsITh NOHHYIO CBSI3b PAa3IMYHBIC BUIBI
65. BajleHTHOCTD U CTEIIeHb ITonsartue o crenenn okucienus. Cocrasnenne  JI0JUKHBI 3HATD: 857
>§ OKHUCJIEHUS. HpaBHHa OlpeaeIICHU (bOpMy.TI COCIMHEHHM 110 CTEIICHN OKUCICHHS. OIIPEACIICHUE C.O0.
S lcTemneneil OKHUCICHUS 3JIEMEHTOR [IpaBuia orpeneneHus CTeleHn OKUCISHHUS J101KHBI YMeETh:
3JIEMEHTOB OIIPENENSITh CTENEHb OKUCIIEHUS 110 (hOpMYJIaM B COCTaBIISITh
(hOpMYITBI IO H3BECTHOM C.O.
66. OKHCIIMTEIILHO- Knaccuukanys XUMHYECKHX PEaKIUi O JI0KHEBI 3HATE: 857
BOCCTAaHOBUTEJBHBIE PEAKLIUNA M3MEHCHHIO CTEIICHEH OKHCIICHNS XUMHYICCKUX ONpEACIICHNUEC OB peaKun, OKUCIUTEINA, BOCCTAHOBUTEIIA,
3JIEMEHTOB. MPOIIECC OKUCIIEHUS M BOCCTAHOBJICHUS
OB peakuuu. OKUCIUTEND U BOCCTAHOBUTEND JL0JLKHBI YMeETh:
BanmchIBaTh npocteiimme OB peakiuu, cocTaBIsATh CXEMY
HIIEKTPOHHOrO OayaHca
67. [loBTOpEHME U 000011eHnE IO CtpoeHue aToMa U MOJIEKyJl. XUMHUYECKas CBsI3b. [J10JKHBI 3HATL:OCHOBHBIE ONPEAEIEHUS 10 TEMaM 8§55-57




OB peakuuu. OKUCIUTEND MPaKTUKE

68. KonTponsHas padota Ne4 mo
remam: «I[13 u [ICXD 1. W.
MenneneeBa. CTpoeHHE aTOMay
«CTpOoeHHE BEIIECTB. XHUM. CBSI3b)

Pezepenoe epems.

69. 70. OGo0mIeHre, CHCTEeMAaTH3aIUs U KOPPEKITUS 3HAHUH yJalIuxcs 3a Kype
xuMuu 8 kacca

CPEJACTBA KOHTPOJIS k yueOHOoMYy Kypcy Xxumum 8 Kjace
Kontponrsaas pabora Nel mo teme: «IlepBoHaYaibHble XUMUYECKUE MOHSITHS Bapwuanr 1.
1.3anuiMTe Npou3HOIIeHHe Ha3Bauuil popmyn u popmysel o HazBauuio BemecTs: 3AICIs, Cu(OH)2, LiF, 2FeO, maruuii-ac, 13-0-/18a,
apreHTyM-QGTOp, CHINLNYM-0-/1Ba
2. OnpenenuTh BAJICHTHOCTH JIEMEHTOB 110 opmysie BemectBa: a)Na2O ; 6)BaCly ; B)NO ; r)CHa
3.CocTaBuUTh (JOPMYIIBI CJIOKHBIX BEIIECTB, COCTOSIINX U3 CIECAYIOIMIMX XUMHUECKUX DIIEMEHTOB: a)Kabius u xjaopa (I); 6)dochopa (II1) u
BOJIOPOJIa; B)BOJOPOJIAa U KHCIIOPOJA; T') cepedpa 1 KHCIopoa
4.PacctaButh KO3 PUINEHTHI B ypaBHEHHIX. [loauepKHYTh (hOPMYJIBI CIIOKHBIX BemecTB. ONpPeIeTuTh THITBI XUMHUYECKUX PEeaKIInii:
a) Al+S=AbLS:; 6)Zn+ HCI=2ZnCl, + H> B) Au203=Au+ Oz 1)P205+ H20 = H3PO4
5. Beruncnure MaccoBble 10JM AeMeHTOB B Berectse CuO.
6.PaccunTaiite Mosekysapayto maccy Bemiects: Al(OH)3, CaS
Bapuanr 2.
1.3anumuTe Tporu3HOIIeHne Ha3BaHui (Gopmyn U hopmyisl 1o HazBaHUIo BemecTB: 2MgF2 KOH, NaxS, 5Br, kansluuii-Tpu-3H-11Ba, 3C-0-/1Ba,
beppyM-XJIOp-TpH, alll-/1Ba-0
2. OnpenenuTh BAJIEHTHOCTH JIEMEHTOB 10 opmysie Bertectsa: a) CO2; 6) Cu20; B) KaN; r) AlBr3
3. CoctaBUTh POPMYJIBI CIIOKHBIX BEIIECTB, COCTOSIIMX M3 CISAYIOIUX XUMAYCCKUX 3JICMEHTOB: a)KUCIIOPOia U HATPHsl; O)MarHus U BOJOPO/Ia; B)
menu (I1) u kucopona; r)asora (I) u kucinopoaa
4. PacctaBuTh K03(h(HUIIMEHTHI B ypaBHEHUAX. [1014epKHYTh (POPMYIIBI CIIOKHBIX BellecTB. ONPeIeIuTh THITHI XUMHYSCKUX PEaKITHIA:
a) CuCly + Zn=ZnCl; + Cu 6) H2 + Bro = HBr B) Na2O + H,O = NaOH ) CHs=C + H»
5. Beruncnute MaccoBble 07U 31IeMeHTOB B BelecTBe Ag20.
6.Paccunraiite Mosekyssipayro maccy Bemtects: Fe(OH)s, K2COs

KonTtpoabnas padora Ne2. Tema: "Kucaopoa. Bonopoa. Bona. Pacreopsr"




1-a yacTh BAPUAHT 1.

1. Camplii pacipoCcTpaHEHHBIM XUMHYCSCKHIA 3JIEMEHT B 36MHOU KOpE: a) BOJIOPO/I, 0) KUCIIOPOI, B) cepa, T) KEIE30

2. Kucnopoa v BoIOpOA MOXKHO TOMYYHTh, PA3JI0KUB BELIECTBO: a) BOLY, 0) COJb, B) KUCIIOTY, I') MapPraHLOBKY

3. B npOMBINUIEHHOCTH KUCIOPOI MOYKHO ITOJYYUTh U3: @) BOJBI, 0) BO3/lyXa, B) MapraHIlOBKH, T') COJIH,

4. CnoxHbIE BEIIECTBA, COCTOSIINE U3 IBYX DJIEMEHTOB, OAWH M3 KOTOPBIX KHCIIOPOJ 3TO: ) OKCH/BI, 0) COJIM, B) KUCIIOTBI, T) OCHOBAHHS
5. B MeauiinHe, a Tak e, 11 CBAPKU U PE3KEe METAJUIOB IIPUMEHSIOT: a) BOAOPO/, 0) KPeMHUH, B) aJIFOMUHUIHA, T) KUCIIOPOT

6. B cocraB Bo3ayxa HEe BXOAMT: a) BOJAOPO/, 0) KHCIOPOJ, B) YIIIEKUCIIBIN Ta3, T) aproH

7. K TBEpOMY TOMIHMBY OTHOCUTCS: a) He(YTh, 0)TOpd, B) MeTaH, T) Ma3yT

8. [Ipu peaknyu aKTHBHBIX METAJIOB C BOAOH KpOME THIPOKCHIIOB BBICNSIETCS: a)BOAOPO, O)KHCIOPO/, B)METaH, I)HePTh

9. Campiii n€rkuii ra3: a) CEPHUCTHIH, 0) KUCIOPO/I, B) YIJIEKUCIBIH, T') BOIOPOJ

10. Ecnu 3axeub BOAOPOJI, TO MOTYUUTCS: a)BO3IYX, O)MeTaH, B) BOJA, T') YIIICKUCIBIH ra3

11. OgHOPOIHBIE CHCTEMBI, COCTOSIINE U3 MOJIEKYJT PACTBOPUTEIS U PACTBOPEHHOTO BEIIECTBA: a) B3BECH, 0) PACTBOPHI, B)CYCIICH3HUH, T') IMYIHCHU

2-1uyacte 1.Bcmasvme nponyuiennoe cno6o:

A) BeliiecTBa, KOTOpbI€ YCKOPSIOT XUMHUYECKUE PEAKIIUU, HO CAMU IIPU 3TOM HE PAaCXOAYIOTCS, Ha3bIBAIOTCA ...

B) CmecH, B KOTOPBIX MEJIKHE KaleIbKU KaKOH-JIN00 )KUAKOCTH PAaBHOMEPHO pacipeae/ieHbl MK,y MOJIEKYJIaMU JPYrod KUAKOCTH, HAa3bIBAKOT ......

B) PactBop, B KOTOpOM JIaHHOE BEIIECTBO NIPU JaHHOMN TeMIlepaType OOJbIIe He pacTBOPSETCS, HA3bIBAIOT ......

2.Cocmasvme u HaiiOume KoIPpuyuenmol 0713 ypasHeHU XUMUYLECKUX PEAKUUTL:

a) TOPEHHUS KaJIbIHs, 0) TOPEHUS JUTHS, B) B3aUMOICHCTBUS BOIOPO/IA U XJIOpa, T') B3auMozelcTBUs Bogopoaa 1 CuQ

3.PaccumraiiTe, Kakyio Maccy BOJbI HEOOXOAUMO B3STh IS IIPUTOTOBJICHHS PacTBOpa ¢ MaccoBoi Aoinei Bemectsa 20%, ecnu HyxHO pacTBoputh 100r conu.

1- yacTh BAPUAHT 2.

. CaMbIif pactipoCTpaHCHHBIN XMMHYEeCKUH JIEMEHT BOo BeenmenHoii: a) Bomopomn, 0) KHCIIOpO, B) cepa, T) KeIe30

. [Ipu mpokanmuBaHNM OKCHAA PTYTH KPOME PTYTH MOTydaercs emi€: a) KUCIOpo, 0) BOJOPO, B) apToH T') HEOH

. BemmectBa, yckopsirorme XuMUYeCKHe PEaKIliy 3TO: a) PaCTBOPHI, 0) CMECH, B) BO3/AYX, T') KaTaIH3aTOPHI

. UTo uMeeT KHCIOpO/I KaK BEIIECTBO: a) BKyC, 0) 00BEM, B) IIBET, T) 3amax

. B Bo3nyxe kucnopona o oonémy: a) 78% 6) 2% B) 21% 1) 23%

. Ji1g Topenus BemecTBa HEOOXOIMM JIOCTYIL: a) BOAOPO/Ia, 0) KHCIOPOa, B) AIFOMHUHUS, T') KPEMHHS

. K xuakomy TormmuBy orHOCHTCS: a)Topd 0) MeTaH B) HEPTH T') yroib

. Bomopoa MOXKHO MONYyYnTh IPH PEAKIIMHA METAJUIOB C: a) KUCJIOTOM 0) CONBIO B) OKCHIIAMHU T') PTYTHIO

. BoccranoBuTenbHBIE CBOWCTBA BOIOPOI IPOSIBIISIET B PEAKITUAX C: a)OKCHIAMHU METAJUIOB, 0)BOJOH, B)PTYTHIO, T)MEIBIO

10. CmecH, B KOTOPBIX MEJIKHE YaCTHUIIBI TBEPIOTO BEIIECTBA PABHOMEPHO PACTIPEICICHBI MEX/TY MOJICKYJIaMH BOJIBI, HA3BIBAIOT: &) B3BECH, 0) paCTBOPHI, B)
CYCIICH3HUH, T') SMYJIbCUH

11. Meron onpeesieHns COCTaBa BEIECTBA MyTEM MX Pa3JIoKeHUs Ha Ooyiee MPOCThIe HA3hIBAOT:

a) aHaM30M, O) CHHTE30M, B) (PUIbTpaIiei, I') AUCTUILISIIUEH

2-s1 yacthb 1.Bcmasvme nponywennoe ciogo:

A) CroxHble BEIIECTBa, KOTOPBIE COCTOST U3 JBYX 3JIEMEHTOB, OIUH M3 KOTOPBIX KUCIOPO/, Ha3bIBAIOTCA ..... ...

B) OnHOponHBIE CHCTEMBI, COCTOSIIME U3 MOJIEKYJI PACTBOPHUTEINS U PACTBOPEHHOTO BEILIECTBA, MEKAY KOTOPBIMHU IIPOMCXOANUT (PU3UUECKOE U XM UUECKOE
B3aMMOJICHCTBHE, HA3BIBAIOTCS .......

O©CoOoO~NOoO Uk, WN K-



B) PacTBOp, B KOTOPOM JITaHHOE BEIISCTBO MPU JAHHOW TEMIEpaType i€ MOXKET PaCTBOPATHCS, HA3BIBAIOT .. ...

2.Cocmasbme u Hailoume KoIhuyuenmul 011 ypagHeH Ul XUMUYECKUX PEAKUUIL:

a) TOpeHUS AJTFOMUHMSI, 0) TOPEHUS YIIIEpO/ia, B) B3aUMOACHCTBHUS BOJIOPOJIA U CEPBI, T) PA3JIOKCHUS BOIBI

3.Beruuciure Maccy BoJbl, B KOTOPOM HY)KHO pacCTBOPHTB 25T caxapa, 4ToObI IOIYYUTh PACTBOP C MacCOBOM Jo0el pacTBopéHHOro Bemiecta 10%.

Koutpoabnas padora Ne3 «OcHOBHBIE KJIACCHI HEOPTAHNYECKUX BElIECTB) Bapuanr 1
1.13 nepeunst (opMyJ1 BBINUIIUTE OTJCTBHO (OPMYJIBI OKCHIOB, OCHOBaHUIA, KMCIIOT U coliei u maiite um Hasanus: K20, AI(OH)3, HNOs; HCI, BaO, BaSOs,
AIPO, , COz HsPO4 , Fe(OH)z, Ag C|, NaN03, A|203

2. Jlana cxema mpeBpaiennii. CocraBbTe ypaBHenus peaxiwit. Cu — CuO — CuCl, — Cu(OH),

YKaXuTe TUIl peaKkuil.

3. C KakuMH U3 MepeurCIICHHbBIX BElIeCTB Oy et pearupoBath consinas kuciora: HCl, CaO, CO2, H20, Mg,Ba(OH),. HanumiuTe ypaBHEeHHsI OCYIIECTBUMBIX
peaKkuu.

4. Hariuwre popMysisl CIIELYIOMINX CONEN: cynb(aTa Kanus, HuTpara Oapus, kapooHara HaTpus, Gpocdara Kaiblus, Cyib(aTa MHKa, cyabdua xenesa (I1),
xnopuna meau (II), cunmkara kamus, cynbdura HaTpus, OpOMHUIA ATFOMUHUS, UOUIA KaJUsl, THIIPOKapOOHaTa MarHus, turuapodocdara Kausl.

1. V3 nepeyHst GopMyJl BBITUIIATE OTACIBHO GOPMYITBI OKCHJIOB, OCHOBAaHWH, KUCIIOT U COJIel U IaliTe UM Ha3BaHUS: Bapuant Ne 2

H,S, A|(N03)3, H2COs, Ca(OH)z , FE(OH)3 , NaCI, Fe.Os, HzSiOs, CO, CaCOs3, H20, Mg(OH)z, P.Os

2. Jlana cxema npeBpartenunii. CocraBbTe ypaBHeHus peakunii. Ba — BaO — Ba(OH), — BaCl.

VYKaXuTe TUI peaKIuil.

3. C xakuM¥u 13 TIEpEeUYNCICHHBIX BEMIECTB OyIeT pearnpoBaTh coistHas kucimora: Mg(OH)2, H20, Fe, Ba(NOs),

Hanuimmre ypaBHEHUS OCYIIIECTBUMBIX PEAKIIUI.

4. Hamuimre GpopMysibl CICAYIONIMX COSAMHEHUI: Xaopuaa oapus, okcuaa meau (1), ruapodocdara Hatpus, okcuaa ceunia (1), cynbdaTa nuHKa, KpeMHEBOK

KHCIIOTBI, HUTpaTa cepedpa, kapOoHaTa MarHusi, HUTpUTA Oapws, ruapokapoonara 6apus, cyabduma sxenesa (I11), oxcuma amomunus, GochopHOH KUCTOTHI.
Bapuant Ne 3

1. U3 nepedns GopMys BHIMHAIITUTE OTAETHFHO (POPMYITBI OKCHIOB, OCHOBAHHIA, KUCJIOT M COJIEH W JaiiTe UM Ha3BaHUS:

N205, HzSOs, CUOH, Ca(OH)z, 803, H3PO4, Mg(N03)2 NaOH, Na3P04, FEC|3, NagO, HzSO4, HzS

2. Jlana cxema nipeBpainenuii. CocraBbTe ypaBHeHuUs peakiuid. Zn — ZnO — ZnCl, —»Zn(OH):

YKaXuTe TUIT peakuil.

3. C xaxuMu 13 MepeUYrCIeHHBIX BellecTB OyaeT pearnpoBats a3otHas kuciora: NaOH, CO,, CaO, Na,COs, H>O. Hanmummte ypaBHEHUS OCYIIECTBUMBIX

peaKuuid.

4. Harmummmre popMyIibl CIIEAYIONINX BEIIECTB: Cyab(paTa MeIu, CUJIMKaTa HATPUs, THAPOKCH A KaJIbIIHs, OKCH/Ia allfoMUuHUs, HuTpaTa cBuHIa (1), xmopuma

ATFOMUHHS, THApOoKapOoHaTa Oapusi, nonuaa kanus, aurpura xenesa (I11), pocdara muTes, a30THON KUCIOTHL.

TOUKA \‘pocm
9 knace. Kypc: HeoOpraHu4veckas XuMus V

Conep:xxanue y4eOHOr 0 mpeamera



IMoBTOpEeHHE OCHOBHBIX BOMpocoB 8 Kiaacca (3 yaca)
Ilepnoanueckuit 3akoH u [lepuoanueckas cucrema Xumuueckux anemeHToB .M. Meneneesa B cBeTe TEOPUM CTPOEHUS aTOMa.
Xumnueckas cBa3b. CTpoeHHE BelecTBa. TUIbI KPUCTANINYECKUX PELLIETOK.
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BELECTB. PacueTsl 10 XUMUYECKUM YPaBHEHUSIM.
Hemoncrpaumu. Tabauna «Buasl caseit». Tabauua « Tunbl KpUCTaJUIMYECKUX PEIIETOK»

Tema 1. Knaccudgukauus xuMmuuecKux peaxknmii (6 1)
TermnoBoi#t >¢dexr xumuyeckoit peakumu. TepMoXxuMHUYECKHE ypaBHEHHs, pacyeTbl Mo HUM. CKOpPOCTh XMMHYECKUX PEaKIHid. 3aBHCHMOCTH
CKOPOCTH XMMMYECKUX PEaKIMH OT pa3IMyHbIX YCJIOBHMM: OT NPUPOJbl pEarupyrolluX BEHIECTB, IUIOMIAJM IOBEPXHOCTU CONPHUKOCHOBEHUS,
KOHLIEHTPALIMU PEarupyroliuxX BEIeCTB, TEMIEPATYPHl, KaTaau3zaTopa. XUMHUUECKOE paBHOBECHUE, YCIOBUS €ro cMelleHus. Pemenue 3aaay.
Jemoncmpayuu. JIeMOHCTpalusi OIBITOB, BBISCHSAIOIIMX 3aBUCHUMOCTh CKOPOCTH XHMMYECKHUX PEaKIUil OT pas3nuuHbiX ¢aktopoB. (C
ucnonavzosanuem ooopyoosanusn « Touka pocmay)
Tabauywvr «OOpaTUMBIE peakIuny, «XUMUYECKOe paBHOBECHE», «CKOPOCTh XUMHUYECKON PEaKITUm.
Pacuemnvie 3a0auu. PacdyeTsl 10 TEpPMOXMMUYECKUM YPAaBHEHUSIM.

Tema 2. DaekTpoauTudeckas ruccouunanus (74)
DNEKTPOIUTHI U HEANEKTPOIHUTHI. DJIEKTPOJIUTUUECKAS TUCCOLIMALINS BEIECTB B BOJHBIX pacTBopax. Monsl. Katnons! u annonsl. ['uaparnas treopus
PacTBOpPOB. DIIEKTPOJUTHYECKAs AMCCOLMAIUS KUCIIOT, menoueid u cosneid. Cinadble U CuiibHBIE AIeKTposiuThl. CreneHp nucconuanuu. Peakuuu
HOHHOTO 0OMeHa. OKUCIUTETHbHO-BOCCTAHOBUTENIbHBIE peakiMi. OKUCIUTENh, BOCCTAHOBUTENb. [ Mapoan3 coseil.
Jlemoncmpayuu. VicnplTanne pacTBOPOB BEIIECTB HA 3JIEKTPUUYECKYIO TPOBOAUMOCTD. [[BUKEHNE NOHOB B DJIEKTPUYECKOM II0JIE.
Jlabopamopnsie onvimwi. Peakiium oOMeHa MKy pacTBOpaMu AIEKTPOJUTOB. (C ucnonvzoeanuem ooopyoosanusn « Touxka pocmay)
[IpakTueckas pabota. Pemienne sxcriepruMeHTalIbHbIX 33/1a4 110 TeMe «DIEKTPOIUTHYECKAs AUCCOIHALIHSD.

Tema 3. I'asorenni(5 4)
[lonoxeHne rajnoreHoB B NEPUOJUYECKONM CHUCTEME U CTPOCHHE MX aTOMOB. DHU3MYeCKHME M XMMHUYECKHE CBOKCTBA rajoreHoB. CpaBHUTENbHAS
XapaKTepHUCTHKa rasioreHoB. [Ipumenenne ranorenoB. XiaopoBoaopo. Ilomyuenne. @usnveckue cBoiictBa. ConsiHast KUCIOTA U €€ CONH.
Ilpakmuuecxas paboma. IlonydeHue XJIOpoBOAOPOIa U U3YUICHHE er0 CBOUCTB. (C ucnonvzoeanuem ovopyoosanusn « Touka pocmay)
Lemoncmpayuu. usndeckue cBoicTBa rajioreHoB. [loaydeHnue Xa0poBo1opoa U paCTBOPEHHUE €ro B BOJE.
Jlabopamopuvie onvimol. Pacrio3HaBaHHE COJITHOM KUCIOTHI, XJIOPUAOB, OPOMHIOB, HOAHUIOB U HO/1a

Tema 4. Kuciopona u cepa (6 1)
[TonoxeHue KUCIopoaa U cepbl B IEPUOANUECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHHUE UX aTOMOB. AJIJIOTPOIUS KUCIOPOJa — O30H.
Cepa. Anmnotponus cepbl. Du3ndeckrne U xumMuueckue cpoiictsa. Haxoxxaenue B npupoge. [Ipumenenue cepol. Okeun cepsi(IV). CepoBomopoanast
U cepHucTast Kucnotsl 1 ux conu. Oxcun cepbl(VI). CepHast kucnota u ee coyiu. OKUCIUTENbHbIE CBOMCTBAa KOHIIECHTPUPOBAHHOW CEPHOI KUCITOTHI.
[TonsATHE O CKOPOCTH XMMHYECKUX peakuuid. KaTtanusaTopsl.
Lemoncmpayuu. AAnOTpONIUS KUCIOPOJIa U cepbl. 3HAKOMCTBO ¢ 00pa3iaMy IpUPOAHbIX CYIb(UI0B, CYIb(aTOB.
Jlabopamopnvie onvimul. PacniozHaBanue cynbGua-, CylibGUT- U Cynb(aT-mOHOB B pacTBOpe
IIpakmuueckasn paboma. Pemenne 3KkcriepMMeHTANIBHBIX 3a/1a4 1o Teme «Kucnopon u cepay. (C ucnonvzosanuem odopyoosanusa «Touka pocma)



Pacuemnvie 3a0auu. BpraucneHHss M0 XMMHUYECKMM YPaBHEHMSM DPEAKIMHA Macchl, KOJMYECTBA BEIIECTBA MM OOBEMa IO W3BECTHOW Macce,
KOJIMYECTBY BEILIECTBA WM 0O0BEMY OJHOTO U3 BCTYNAIOIIUX WJIH MOJTYYAIOIIUXCS B PEAKIIUN BEIIECTB.

Tema 5. Azot 1 ¢ocdop (8 u)
[Tonmoxenne azora u ocdopa B NEPUOTUUECKON CHCTEME XUMHUYECKUX DJIEMEHTOB, CTPOCHHE MX aTOMOB. A30T, (pu3HyecKre M XUMHUYECKHE
CBOMCTBA, IIOJy4eHHME M IpuMeHeHHe. KpyroBopor aszora B npupoge. AMMuak. dusznyeckne M XHUMHYECKHE CBOMCTBA aMMHUaKa, IOJIY4YECHHE,
npumenenue. Coiu ammonusi. Okeuet azota(ll) u (1V). A3otHas kucnora u ee cou. OKUCIUTEIbHBIC CBONCTBA a30THOH KUCIIOTHI.
dochop. Ammorponust pochopa. Pusndeckue u xumuaeckue cBoictea Gochopa. Oxeun dochopa(V). OprodochopHas KHCIOTa U €€ COJIH.
MuHepanbHbIe YA0OpEHUSI.
Jemoncmpayuu. [lonyyenne ammuaka 1 ero pactBopeHue B Boje. O3HakoMIieHue ¢ 00pa3liaMy IPUPOIHBIX HUTPATOB, hochaTos.
Jlabopamopuvie onvimsi. Bzanmoeiictsue coseit aMMOHMs o mieraoyamu. O3HaKOMIIEHHE C a30THBIMU U GOCPOPHBIMU YIOOPEHUSIMH.
IIpakxmuueckue pabomor: 1lonydeHne aMMuaka U u3yuyeHue ero cBoicts. OnpeneneHne MUHEpaIbHbIX Y100peHuH.
(C ucnonvzoeanuem ooopyoosanusn « Touka pocmay)

Tema 6. Yraepon n kpemuuii (9 u)
[lonoxenue yriaepoaa U KpEeMHHUS B IEPUOJUYECKONW CHCTEME XHMHUYECKUX OJIEMEHTOB, CTPOEHHE HMX aTOMOB. YTIEpoJ, auIOTpOITHbIE
MoupuKanum, GU3NIeCKue U XMMHIECKHE CBOMCTBA Yriiepoaa. YTapHBIH ra3, CBOMCTBA U (PM3HOJOTUYECKOE JIEHCTBHE HA OPTaHW3M. YTJIEKHUCIBII
ra3, yrojbHas KucjioTa u ee coiu. KpyroBopoT yriepoaa B mpupoJe.
Kpemunii. Oxcun kpemuusa(IV). Kpemaunesas kucnora u ee conm. Ctexio. [{emeHT.
Jemoncmpayuu. Kpuctannmdeckue pemeTky ainMasa u rpadura. 3HakoMCTBO ¢ oOpa3iaMu MpUPOTHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIIEHUE C
pa3IMYHBIMU BUAaMHU ToruBa. O3HaKOMIIEHHE C BUIaMU CTEKJIA.
Jlabopamopuwsie onvimol. (C ucnonvzoeanuem ooopyoosanusn «Touxa pocma») O3HaKOMIIEHHE CO CBOMCTBAMH W B3aWMOIIPEBPAIICHUSIMHU
KapOoHaTOB U rupokapOoHaToB. KauecTBeHHbIE peakiuu Ha KapOOHAT- U CUIIMKAT-UOHBI.
Ilpakmuuecxas paboma. (C ucnonvzoeanuem ooopyoosanusn « Touka pocmay)
[Tonydyenue okcuaa yrinepoaa(lV) u uzyuenue ero cBoiicts. PacrosnaBanue kapOOHATOB.

Tema 7. O01mue cBoiicTBa MetasioB (134)
[TonoxeHne MeTaIOB B MEPUOANYECKON crcTeMe xumuueckux sneMenToB J1. 1. Menneneea. Merannuueckast cBsi3b. OU3nueckue 1 XUMUYECKH €
cBOiicTBa MeTayyioB. Psn HanpsokeHuit metamioB. [lonsitue o wmetamnypruu. CnocoObl monydenus MetamwioB. CrutaBel (CTanb, YYTyH,
TIOpamOMUHUN, OpoH3a). [IpoOiema 6e30TX0IHBIX TPOU3BOACTB B METAJUIYPIHH M OXpaHa OKPYXKAIOIIEH Cpebl.
lenouynsie MeTamibl. [lonoxkeHne METOYHBIX METAJUIOB B MEPUOINYECKON CUCTEME U cTpoeHue atoMoB. Haxoxnenue B mpupoje. Ousznueckue u
XUMHUYECKUe cBoiicTBa. [IpuMeHeHne menoYHbIX MeTaiioB U ux coequHenuil. lllenouno3emenbubie Metamibl. [lonokeHue men0YHO3EMENbHBIX
METaJUIOB B MEPUOINYECKOI cucteme u crpoeHue atoMoB. Haxoxxnenue B npupoze. Kanbiuit u ero coenuHenus. KecTkocTs BOABI U CIIOCOOBI ee
ycrpaHeHus. AmoMuHuil. IlonokeHue amoMuHUS B NEPUOAMYECKOM CHUCTEME M CTpoeHHe ero atoma. Haxoxxnenue B mpupone. Pusnyeckue u
XMMUYECKHE CBOMCTBA alfOMUHMSL. AM(POTEPHOCTh OKCHJIA U TUPOKCHU/IA ATFOMUHMUSL.
XKeneso. [lonoxxeHue xene3a B NEPUOJANYECKON CHCTEME U CTpoeHHE ero aroma. Haxoxzaenue B npupoae. PU3NyecKue 1 XUMUYECKUE CBOWMCTBA
xenesza. Oxcunipl, Tuapokcuabl u conu xkeneza(ll) u sxeneza(Ill).



Hemoncmpayuu. 3HakOMCTBO ¢ 00pa3liaMy BaKHEHUIIINX COJICH HATPUS, KaJIWs, IPUPOJHBIX COSANHEHUN KaJIBIUS, PyIaMH XKeJe3a, COSIMHEHUSIMU
anmoMuHMs. B3aumoelicTBUE 1IET0YHBIX, HIEIOYHO3EMETBHBIX METAJUIOB U AJIFOMUHUSA ¢ BOJIOM. Cixuranue xenes3a B KUCIOPOJAE U XJIOpeE.
Jlabopamopnvie onvimul. [lonydeHne ruipoKcUIa allOMUHUS U B3aUMOJICHICTBHE €r0 ¢ KHCIOTaMH U Iienoyamu. [lomydeHne ruipoOKCuIoB
xene3a(Il) u (111) u B3auMoaeiicTBre UX ¢ KUCIOTaMH U Ieiodamu. (C ucnoavzosanuem ooopyoosanus «Touxka pocmay)
Ipakmuyeckue pabomul: PemieHue dSKCIEPUMEHTATBHBIX 3a1ad 1o TeMe «neMeHTsl [A—IIIA-rpynn nmepuoauueckoi TabauIbl XUMHUYECKUX
2JIEMEHTOBY». PellleHne dKCIIEpUMEHTANIBHBIX 33134 110 TeMe «MeTaulbl U UX COCIUHEHUSD.
Pacuemnvie 3a0auu. Beruncnenus no XMMHYECKUM YpaBHEHHMSIM Macchl, 00be€Ma MM KOJUYECTBA BEILECTBA OJHOIO M3 MPOAYKTOB pPEaKLUH IO
Macce UCXOJIHOTO BEIIeCTBa, 00bEMY MIIM KOJMYECTBY BEILIECTBA, COJEPIKAIIET0 OMPENEICHHYIO OO IpUMeEceH.

Tema 8. OcHoBbI opranuveckoii xumun(10 1)
IlepBoHauanbHble MpeAcTaBlieHUs 00 OpraHMyeckux BeunlecTBax llepBoHayalbHbIE CBENEHUS O CTPOEHUHM OpraHMYeckux BemiecTB. OCHOBHbIE
MIOJIOXKEHUSI TEOPUU CTPOCHUS OpraHndeckux coenuHeHud A. M. bytneposa. M3omepus. YpoieHHas kiaccuukanys OpraHn4eckiux CoeIMHEeHUH.
Yraesomopoapl. IlpenenvHble yrieBoaopoasl. MertaH, 3TaH. @Pu3uyeckne MW XuUMU4Yeckue cBoiictBa. [Ipumenenue. HenpenenbHbie
yrieBoaopoibl. OTuiieH. dusnueckue u xuMmudeckue cBouctBa. [Ipumenenue. AnertuneH. JlueHoBble yriieBoAoposl. [IoHSATHE O MUKIMYECKHX
yriaeBojopojax (uukioankanel, Oen3on).llpuponHble HCTOYHMKM yriaeBoaopoAoB. HedTs M mpupoaHbI ra3, uX NpUMEHEHHE. 3aluTa
atMocepHOoTo Bo3ayxa ot 3arpsisHenus. Crnuptel. OnHOoaTOMHBIE CIUPTHI. MeTanon. Otanon. dusndeckue cBoiicTBa. PU3NOIOTHYECKOE IEHCTBHE
CnUpTOB Ha opraHu3M. Ilpumenenue. MHOTOATOMHBIE  CHUPTHI. DTWIEHINIMKOIb.  [nunepun.  Ilpumenenue. KapOoHOBbIE — KHCIIOTBHI.
Kupel. MypaBsrHas U yKCycHas KuciaoTsl. Ousnueckue cBoiicTBa. [I[pumenenne. Bricne kapOoHOBBIE KUCIOTHI. CTeapuHOBas KuCIOTa. XKupsl —
MPOJIYKTHI B3aMMOJICHCTBHS TIHUIEpPHUHA U BBICIIUX KapOOHOBBIX KHCIOT. Posb %upoB B mpoiiecce oOMeHa BemlecTB B opranusme. KamopuiiHoCTb
JKUPOB. YTeBOAbl [JI0KO3a, caxapo3a — BaKHEWIIHME MpeacTaBuTeNnd yrieBoaoB. Haxoxxkaenme B mpuponae. dorocunre3. Poib TIIIOKO3BI B
MATAaHUM W YKpEIUIEHWH 3710poBbsA. Kpaxmanm u nemnono3za — mnpupoansle noauMepbl. Haxoxnenwe B mpupone. Ilpumenenme. benku —
ouomnosumepsl. Coctas OenkoB. @ynkuuu 0enkoB. Posib GenkoB B nutanuu. [TousTie o pepMeHTax U ropMOHaX.
[Tonumeps! — BbicOKOMOJIEKYIsipHble coennHenus. [lomuatunen. [onmunponunen. [HonuBunnnxnopun. Ilpumenenue noamumepos.
Jemoncmpayuu. Moaenu MOJEKy!l OpraHMYECKUX COCTUHEHHH, cXeMbl, Ta0nuibl. 'opeHne yrieBo1opo 0B U 0OHApYKEHUE MPOIYKTOB HX
ropenusi. OOpa3ipl He()TH U TTPOTYKTOB UX IMEepepadbOTKH.
Buoeoonwvimwi 10 cCBONCTBaM OCHOBHBIX KJIACCOB BEILIECTB.
Pacuemmnvie 3a0ayu. Y ctanoBieHnue npocreniieii popmyrbl BelecTBa Mo MacCOBBIM JIOJISIM AJIEMEHTOB.



KanenngapHno - TemaTH4yeckoe nJaHnpoBanue (2 uaca — pezepsHoe epemsi)

TOUKA \!pocm

Hara [Lnanupyembie pe3yabTaThl /3
Tema ypoxka
[IpeameTHbIE MeranpeameTHble JInunocTHbIE
IMoBTOpPEHHE OCHOBHBIX BONpocoB 8 KJacca (3 yaca)
1.Texnuka Hayuarcs: B1ajeTh HaBbIKaMU [To3naBaTenbHBIC: yCTaHABINBATD CraHoBJIEHHE OCHOB 3anucu B
0€30MacHOCTH B 6e30macHOro oOpaleHus ¢ NPUYNHHO-CJIE/ICTBEHHBIE CBS3H. HOBBIX 3HaHUI, IOHATHE |TETPAaU
KaOWHETe XUMUHU. BEIIIECTBAaMH, UCTIOJIb3YEMBIMU B KommyHHUKaTHBHBIE: YMEHUE HOBOM COIIMAJILHOM POJIU
Crpoenue aToma. TOBCETHEBHOM KU3HH; 3HATh OTIPENIETISATH 1IETTU CBOETO OOyUeHUS, B OTIpe/IeTICHUN ISl ce0s
[Tepuonnueckuii nabopaTopHoe 000PYAOBaHUE U XUM. CTaBUTh U (POPMYIUPOBATH TSI ceOs HEOOXOJUMBIX B KU3HU
3akoH u [ICXD J[.1. | mocyxsl, mpaBuiiaM noBeaeHuss 1 Th B | HOBBIE 3aaun B yuebe u 3HaHui. OnpeneneHne
MenneneeBa B cBeTe | KaOMHETE XHMMUH. MMO3HABATEILHOM JICSITEILHOCTH, 3HaHUW 1 HE3HAHUM B
CTPOCHHS aToMa. I[MonyyaT BO3MOKHOCTH HAYYUTHCS. | pa3BUBATh MOTHUBBI U MHTEPECHI CBOCH MOTHUBAIINH TTO3HAHUS
XapaKTEPU30BaTh CTPOCHUE aTOMa, MMO3HABATEILHON JCSATEIHHOCTH. HOBOTO. PazButune
3NEKTPOHBI, TPOTOHBI, HEHTPOHHBI. PerynstuBHble: TPOrHOZUPYIOT ATHUYECKUX YYBCTB
OO6cyxaTh 0 MeproINIeCcKOn pe3yNbTaThl YPOBHS YCBOEHUS MOHUMAaHMSL.
CUCTEME XMMHUYECKUX IEMEHTOB. M3y4aeMOoro MaTepuana.
Mertannyeckue U HeMeTaTHYeCKHe
CBOMCTBA BEIIECTB
2.Xumunyeckas cBs3b. | Hayuarces: OnpenensiTbyCioBUs U ITo3HaBatenbHBIE: BBISIBICHUE PazButue 3anucu B
Crpoenue BemiectBa. | (pakToOpbl BOBHUKHOBEHUS 0COOCHHOCTEN U MPU3HAKOB OOBEKTOB; | CAMOOMPEIEIICHUS U TeTpau

(C ucnonvzosanuem
00opyoosanusn
«Touka pocmay)

XMMHMYECKUX CBS3EH, TUIIBI
XUMUYECKoH cBs3u. OOCy)aaTh O
CTPOEHUM BEILECTBA.

IMosry4yat BO3MOKHOCTD
HayuuTbcest: OOCyxaTh
CYILLECTBEHHBIE NIPU3HAKU
KOBAJICHTHOH TOJIAPHOM,
KOBAJICHTHOH HEMOJIAPHON ¥ HOHHOM
cBs3u. [loaroraBnuBaTte KpaTkue

MPUBOJIUTH TIPUMEDPHI.
KoMMmyHHKaTHBHBIE: B3aUMOJICHCTBHUE B
XO/JIe TPYNIIOBOM pabOThI, BEAYT
JIMAJIOT, yYacTBYIOT B TUCKYCCHUU;
OPUHUMAIOT IPYroe MHEHHE U
MO3UIIHIO.

PerynaruBHbie: NpOTrHO3UPYIOT
pE3YNbTAaThl YPOBHS YCBOEHUS
M3y4aeMoro MaTepuasa; IpUHUMAIOT U

aJIeKBaTHOTO
OLIEHUBAHMS CBOMX
NOCTH)KEHUN B
MPUMEHCHUH 3HAHUH B
HOBOM CUTYallUH.
Crpemienue k
IMO3HAHUIO TOTO, YTO
HEU3BECTHO, HO
HMHTEPECHO.




COOOIIEHHUS O CTPOCHUH BEIIECTBA

COXPAHSIIOT y4eOHYI0 3a7auy.

3.0OcHoBHblie kiaccel | Hayuaresi: BoisBiisiTe Ha OCHOBE [To3naBarenbHBIC: (HOPMUPOBAHUE Omnpenenenue 3anucu B
HEOPraHMYeCKHX COOOIIEeHNs TPE3EHTALIUY OCHOBHBIC npoOJIeMbI YpOKa, CO3aHHUE aJITOPUTMA | 3HAYMMOCTHU 3HAHUM. TeTpaau
BEILIECTB, UX CBS3h KJIACChl HEOPTAHMYECKUX JESTEIbHOCTH TIPU PEIICHUN
MEXIy COOOM. coequaeHuit. O0cyx1aTh poOIEMBI.

3aKOHOMEPHOCTH , HA OCHOBE KommyHUKaTHUBHBIE: TTIOUCK U

KOTOPBIX UX MOXHO OTIUYHThH JIPYT BBIJICJICHHE HEOOXO MO

OT JIpyra.. uH(popMaIuu; yMEeHHE C TOCTAaTOYHOM

[MonyyaT BO3MOKHOCTH TOYHOCTHIO BBIPAXKAaTh CBOW MBICIIH B

HayuuThcsi: Onpeaensirs no COOTBETCTBHUU C 33J]a4aMH U

(hopmysie KUCTOTHI, COJIH, OKCUJIBI U YCIIOBUSIMA KOMMYHHUKAIIUH.

ocHoBaHus1. OOCYXIaTh O CBSI3U PerynaruBHbie: npuHITHE U

MEXTy COOOI. coXpaHeHHe yu4eOHOU 3a1aum.

Tema 1.Knaccupukanusi xumuveckux peakuuii (6 1)

4.OKuCIUTENBHO — Hayuarcs: Knaccudunuponatsb [To3HaBaTenbHBIE: TOCTPOCHUE Oco3HaHue IEHHOCTEN IT.1
BOCCTAHOBUTEIIbHBIE | XUMHYECKHE PEAKLUU. JIOTUYECKOU LEMU PACCYXKACHUII; 3HaHUU U IPUMEHEHHE
peakuuu [IpuBOIUTE IPUMEPHI pEAKIUI YCTaHOBJIEHUE MPUYUHHO- UX Ha MPAKTUKE.
(C ucnonvzoeanuem | Kaxnaoro TUIIA. CJIEICTBEHHBIX CBS3EH. Hcnonp3oBanue 3HaHUN
obopydosanus Pacno3naBath OKHMCIUTEIBHO- KomMyHuKaTUBHBIC: yMEHHUE C JUISL pEIICHUST Y4eOHBIX
«Touxa pocmay) BOCCTAHOBHUTEJBHBIEC PEAKIINH TTO JIOCTaTOYHON TOYHOCTHIO BHIPAXKATh 3ajad4.

YPaBHEHUSIM PEaKLIUM. CBOHU MBICIIH B COOTBETCTBUH C

ITosry4yaT BO3MOKHOCTH 3a/la4yaMu ¥ yCIOBUAMU

HayuuThcs: Onpenenars 1o KOMMYHUKAIIIH.

YPaBHEHUIO PEaKLUU OKUCIIUTEID, PerynaruBHsbie: BiajeHue

BOCCTAHOBUTEb, IPOLIECC MOHOJIOTMYECKOM U TUATOTUYECKOI

OKHUCJICHUs1, BOCCTAHOBJICHHUSI. dbopmamu peun.
5.TemnoBoit 2pdext Hayuarcsi: HaGnronates v onnceiBath | [lo3HaBaTenbHBIE: OCYIIECTBIATH Wcnonws3oBanue 3Hanuii  |I11.2

XHUM. pCaKIIUH.

PacueTn! o

XUMHUYCCKHEC PCAKIIUU C IIOMOIIBIO
CCTCCTBCHHOTI'O A3bIKA U A3bIKA

MOMCK HY)XKHON MH(OpMaIuu B
yueOHUKe, aTiace.

AJI1 pCHICHU A y‘le6HHX
3agay.




TEPMOXUMUYECKUM
YpaBHEHUSIM.
(C ucnonvzosanuem

XUMUU.
ITory4yaTr BO3MOKHOCTD
HAYYHUThCA: BeIUNCIATE TEIUIOBOM

KomMyHHKaTUBHBIE: YUUTHCS
BBIPaXKaTb CBOU MBICJIM B COOTBETCTBUH
C 3aJ1a4aMy U yCIOBUSAMHU

obopydosanus > deKT peakuu 1o KOMMYHHKAIHHY.
«Touxa pocmay) TEPMOXHMHUYECKOMY YPaBHEHHIO PerynsiTuBHBIC: TPOTHO3UPOBATH
CocTaBisTh TEPMOXUMHUYECKHE pe3yJIbTaThl YpOBHS YCBOEHUE
YpaBHEHUS peaKuil. M3y4aeMoro MaTepuasa.
6.CxopocThb Hayuarcs: VccnenoBars yciaoBus, ITo3HaBaTenbHbBIE: YMEHNE IPUMEHATH OBnazieHNE CUCTEMOM I1.3
XUMHUYECKUX BIIUSIIOIIME HA CKOPOCTh XUMUYECKOW | MOJIyYE€HHBIE JaHHbBIE 1711 peLICHUS 3HaHUU
peaxiuii. peaxkuu. MPAKTUYECKUX 3a/1a4.
(C ucnonvzoeanuem | llosry4yat BO3MOKHOCTH KoMMyHUKaTHBHBIE: yMEHNE
obopydosanus HayuuThest: ONHUCHIBATE YCIIOBUS, OTIPEIEIIATH IETH CBOETO OOYIEHHUS,
«Touka pocmay) BIIUSIIOIIME HA CKOPOCTh XUMUYECKOH | CTaBUTH U (GOpMyIHUpOBaTh ISl ceOst
peaxiuu. HOBBIE 33]1aui B yuebe u
IIO3HABATENNBHOM JEATEIbHOCTH.
PerynsaTuBHBIE: TPOTHOZUPYIOT
pe3yabTaThl YpOBHS YCBOEHUS
U3y4yaeMoro Marepuaia.
7.11IpakTrueckas Hayuarcs: [IpoBoauTh XuMu4yeCcKue ITo3HaBaTenbHBIE: OCYIIECTBISATh OBitaieHre CUCTEMOM I1.4

pabota

Nel. U3yuenue
BIIUSIHUS YCIIOBUHM
MIPOBEACHUS
XUMUYECKOU
peakuuu Ha ee
CKOPOCTb

(C ucnonvzoeanuem
0bopyooeanusn
«Touka pocmay)

OTIBITHL, IPU U3YYCHUH BIIHSIHUS
YCJIOBUM MPOBEICHUS XUMUYECKOMN
peaxiuu. [IpoBoUTH rpynmoBbIe
HaAOIIOICHHS BO BpeMsi POBEACHUS
71a00PATOPHBIX OTBITOB.

Ilosry4yaT BO3MOKHOCTH HAYYHTHCS:
VY4acTBOBaTh B 00CYKIEHUN
pPE3yNbTATOB OMNBITOB. JlenaTh
ONIPE/IETICHHBIE BHIBOIBI.

MOUCK HY)KHOU HH(POPMAIIUHU B
y4eOHHUKE, aTiiace; 0ObsICHEHNE
CYIIECTBEHHBIX MTPU3HAKOB OHSATHI
teMbl. OBJIaICHHE MPAKTHYCCKUMU
YMEHUSIMU pabOThI C KAPTOH.
KoMMyHHKaTHBHBIE: TUTAHUPOBATH
LIeJIA U CITIOCOOBI B3aUMOICHCTBHS;
00MEHHBATHCS MHEHUSMH, CITYIIATh
Apyr Apyra.

PerynstuBHBIE: TPOTHO3UPOBATH
pe3yabTaThl YCBOCGHUS MaTepuara.

3HaHUHU




8.Xumunueckoe Hayuarcs: laBaTb onpenencHue [To3naBaTenbHbIC: YyCTAaHABINBATD OBnazneHue cucreMon IL.5
paBHOBECHE. CKOPOCTH XUMMUYECKON PEaKIuu U ee MPUYUHHO-CIICJICTBEHHBIC CBSI3U U 3HaHUI
YcnoBus ero 3aBUCHUMOCTD OT YCJIOBHH MPOTEKAHUS | 3aBUCHUMOCTH.
CMEIIEHUS. peakiumn KommyHuKaTHBHBIE: TIIIAHUPOBATH
(C ucnonvzoseanuem | Ilosrydyat BO3MOKHOCTh HAYUYHThCS: | LEIH U COCOOBI B3aUMOAECHUCTBUS,
obopyoosanus JlaBatb onpeneneHus NOHATHN [IOHUMATh ITO3UIUIO IPYroro,
«Touka pocmay) «XUMHUYECKOE PABHOBECHEY, «IIpsIMasi | Y4aCTBOBATH B KOJIEKTUBHOM
peakuus» u «oOpaTHasi peakius, 00CYXICHUH TTPOOIIEMBI.
YCIIOBHSI CMEIICHUSI XUMUUYECKOTO PerynartuBubie: npuHUMATh U
paBHOBECHs COXpaHsATh yueOHYIO 3a/1auy;
YYUTHIBATH BBIJICTICHHBIC YAUTEIIEM
OPHUEHTHPHI ICUCTBUS.
9.06006mmenue 1 Hayuarcs: pemars pacyeTHbIE ITo3HaBaTenbHBIE: CAMOCTOATEIBHO Oco3HaHue LEeTOCTHOCTH
CUCTEMaTH3AITUS 3a/1a4¥ TI0 YPaBHEHUSAM XUMHUUYECKHUX BBIJICNIATH 1 POPMUPOBATH 1IEIIH, MOJTYYCHHBIX 3HAHHM.
3HaHui. Pemenue peaKuuii ¢ UCTIOJIb30BAHUEM MACCHI, aQHAJIM3UPOBATh BOMPOCHI U
3aau KOJIMYECTBA BElIeCTBa WU 00beMa (bopMUPOBATH OTBETHI.
OJIHOTO M3 BCTYNUBUINX WM KoMMyHHKaTHBHBIE: y4aCTBOBATh
MOJTYYaIOLIUXCS B PEaKI[UU BEIIECTB KOJUIEKTUBOM B 00CYKJIEHUU TIpo0OIieM;
ITosyyaT BO3MOKHOCTH 00MEH MHEHUSIMH, TIOHUMATh MO3UIUIO
HAY4YUTHhCS: BEIMOTHATS 3a1aHUs Ha napTHepa.
3a/laHHbIe TeMBI. JlenaTh PerynsrtuBHbie: IPUHUMAIOT U
OTIpe/eNIEHHBIE BBIBOJIBI IIPU COXpPaHSIOT Y4eOHYI0 3a7auy;
pelIeHnHt 3a/1a4 COCTaBIIAIOT IUJIaH U
IOCJIE€N0BATEILHOCTD NEUCTBUM.
Tema 2.9aekTposuTnyeckas nuccouuanmus (74)
10.CymHocTh Hayuaresi: O60061aTh 3HaHUS O [lo3HaBaTenbHbIE: yMEHUE Oco3nanue nenoctoctu |I1.6
npoiiecca pactBopax. [IpoBoauTh HAOMIOAEHUS OPraHM30BBIBATh CBOIO JIEATEIbHOCTb. MOJTY4YEHHBIX 3HAHMI.
ANEKTPOJUTUYECKOW | 3a MOBEJEHUEM BEUIECTB B pacTBOpax, | KoMMyHUKaTHUBHBIE: IPUHUMATh U
JTUCCOIMAIIN 3a XUMUYECKUMH PEAKIUSIMU, COXPaHATH YUeOHYIO 3a/1auy.

(C ucnonvzosanuem

IMPOTCKAOIIUMHA B PACTBOPAX.

PerynsatusHsie: opMupoBaHUE U




0bopyooeanusn
«Touxa pocmay)

IosyyaT BO3MOKHOCTH

HayuyuTbes: OOCyXaaTh U OOBACHATD
NPUYHHY JIEKTPOIIPOBOAUMOCTH
BOJIHBIX PAaCTBOPOB, COJICH, KHCIIOT U
HIeJI0YEN U WILTIOCTPUPOBATh
pUMEpPaMu U3y9eHHBIC TIOHATHUS

pa3BUTHE YMEHUHN BECTU
CaMOCTOSATENIbHBIN TIOUCK, OTOOD
UH(pOpMAIINH.

11.9nexrpomutuueck | Haydaresi: qaBath onpeeneHnue [To3naBaTenbHBIE: yMEHUE OBnaneHue cucTeMoi I1.7
ast AMccoIMarus MOHATHH «KUCIIOTa», «OCHOBaHUEY, OpraHU30BBIBATH CBOIO JIEATEIBHOCTD, 3HAHUH.
KHCJIOT, IIesIouel 1 «COJIb» C TOUKH 3PEHUSI TEOPUU BBIOMpATh CPEJCTBA JUISl pealn3aliuu
COJIEH. AIEKTPOJIUTHYECKON JUCCOUALINH. [eJIeH.
(C ucnonvzosanuem | Ilosryyat BO3MOKHOCTH HayUuThesl: | KoMMyHHKaTHBHBIC: TPHHUMATH U
0bopyooeanusn 0OBSACHATH OOIIIME CBOMCTBA COXpaHsATh YUeOHYIO 3a/1a4y.
«Touka pocmay) KHCJIOTHBIX U IIEJIOYHBIX PACTBOPOB PerynsarusHele: popMupoBanue u
HaJU4YMEM B HUX HOHOB BOJIOPO/IA U pa3BUTHE YMEHHI BECTH
TUAPOKCUA-UOHHON COOTBETCTBEHHO, | CaMOCTOSATEIbHBIN MOUCK, OTOOD
a TaKKe COCTaBIISATh ypaBHEHUS uH(bOopMaLUU.
ANEKTPOJIUTUYECKOM TUCCOLIUALITT
KHCJIOT, OCHOBAHHI U COJICH
12.Cnabeie u Hayuarcs: /[aBaTe onpeneneHus ITo3HaBaTenbHbIE: yCTAHABIMBATh OBJtaieHre CUCTEMOM I1.8

CHJIbHEIE
AICKTPOJIUTHI.
CreneHb

JIACCOIIMAIIHAH.

(C ucnonvzosanuem
00opyoosanusn
«Touka pocmay)

HOHATUHN «AJIEKTPOJIUTY,
HEAJIEKTPOJIUTY, «IJIEKTPOIUTHYECKAS
JUCCOLMALIUS.

JlaBathb onpeaesnieHus MOHATUN
«CTETIEHb IEKTPOJIUTUYECKON
JUCCOLMALIMN», «CUJIbHBIE
ANEKTPOJIUTEIY, «CIalbie
JJIEKTPOJIATHDY.

IMosry4yaTt BO3MOKHOCTH

Hayuurcs: [loHMMaTe, B 4eM COCTOUT
pa3HULIa MEXIY CUIIbHBIMU U

MPUYUHHO-CJICICTBEHHBIE CBS3H.
KoMMyHUKaTHBHBIE: yMEHHE
OTIPENEINIATh LIEIU CBOETr0 00YUYEHHUS,
CTaBUTH U POPMYIHPOBATH AJis ceOs
HOBBIE 33]]a4 B yuebe U
MO3HABATEIBHOM JIEATEIBHOCTH,
pa3BUBATh MOTUBBI U UHTEPECHI CBOEH
MO3HABATEJIbHOU JESATEIbHOCTH.
PerynaruBHbie: NpOTrHO3UPYIOT
pE3yNbTaThl YPOBHS YCBOCHUS
M3y4aeMoro MaTepuaia; IPUHUMAIOT |

3HAaHUH.




CJIa0BIMH AJIEKTPOJIUTAMHU

COXPAHSIIOT y4eOHYI0 3a7auy.

13.Peakunu nonnoro | Hayuarcesi: Onpenensts peakuuu [IpenmeTHsbIe: aHAIIU3UPOBATH U OBnazneHue cucreMon I1.9
oOmeHa. MOHHOTO 0OMEHA, YCIIOBUS UX 0oTOMpaTh HH(HOPMAIIHIO; BBIIBIKCHHE 3HAHUM.
(C ucnonvzoeanuem | NpOTEKaHUS. YMETh COCTABIIATH TUIOTE3 U UX 000CHOBAHHE;
00opydosanus TIOJIHBIE U COKPAILICHHBIE HOHHBIE MOCTPOEHUE JIOTUYECKOM LENHn
«Touxa pocmay) ypaBHEHHsI HCOOPATUMBIX PEAKIMI U | pacCyIACHHIA.
Pa3bACHATH UX CYITHOCTD KoMmMyHMKaTHBHBIE: BBIOOP OCHOBAHUM
IHosryyaT BO3MOKHOCTH U KPUTEPUEB C LIETbIO BBIICTICHUS
HAYYHUTBHCH: IPUBOJAUTH IPUMEPHI IPU3HAKOB, YMEHHE C TOUHOCTHIO
peakuuii HFOHHOro 0OMeHa, UIAYIINX BBIPa)KaTh CBOU MBICIIU B COOTBETCTBUU
JI0 KOHIIA C 33/1a4aMU M YCIIOBUSAMHU
KOMMYHHUKAIIUH.
PerynstuBHbIe: IPpUHATHE U
coXpaHeHHe yu4eOHOU 3a1aum.
14.I'unponus comnen. Hayuyarcsa: KonkpetuznpoBarb [To3HaBatenbHBIE: CAMOCTOSTEIHHO OBiaieHne cucTeMou I1.10
(C ucnonsvzoeanuem | nonarue «uoH». O0O0MATE TOHATHS BBIJIEJIATE U (POPMUPOBATH LIENH; 3HaHUH U IPUMEHEHHE
o0opyoosanus «KAaTHOH», «aHHOH». HccnenoBaTh aHAJIM3UPOBATH BOMPOCHI, UX B )KU3HEHHBIX CUTYya-
«Touka pocmay) CBOMCTBA PACTBOPOB AJICKTPOJIUTOB. (bopMUPOBATH OTBETHI. UAX.
JlaBaTh oIpenenacHue rupomsa KoMMyHHKaTHBHBIE: y4aCTBOBAaTh B
coJIen. KOJIJIEKTUBHOM O0CYKJE€HUU IpoOIeM;
ITosryyaT BO3MOKHOCTH 00OMeH MHEHHSMHU, IOHUMaHue
HAYYHUTBCHA: COCTABIIATh YPABHEHHUS NO3ULMH [TapTHEPA.
peaKuil THApoIN3a CoJIeh U PerynsaTuBHbIE: CTaBUTH YUEOHYIO
OTIPEIEIIATh XapaKTep CPe.Ibl 3a/1a4y Ha OCHOBE COOTHECEHUS TOrO,
pPacTBOPOB COJIEH IO UX COCTaBY YTO yX€ U3BECTHO U YCBOEHO, U TOTO,
YTO €111€ HEU3BECTHO.
15.ITpakTueckas Hayuarcesi: OnmcbiBaTh CBOMCTBA IIpenmeTHbIC: aHAIU3UPOBATH U Hcnonb3oBanue 3Hanun  |I1.11

pabota No2.Pemienue
AKCIIEPUMEHTATBHBIX
3a/1a4 1o Teme

BEILIECTB B XOJI€ JIEMOHCTPAIIHOHHOTO
¥ 71a00pPaTOPHOTO HKCIIEPUMEHTA.
Cobmronats npasuia Th.

OT6I/IpaTL I/IH(I)OpMaI_II/IIO; BBIIBMKCHUC
THUIIOTE3 U UX O6OCHOBaHI/Ie;
MMOCTPOCHUC JIOTUYECKOH IETTH

AJI1 pCHICHU A y‘Ie6HHX
3agay.




«CBoiicTBa KMCIIOT,
OCHOBAaHUH U

CoJIEN KaK
AJEKTPOJIUTOBY.

(C ucnonvzoeanuem
0bopyoosanus
«Touka pocmay)

XapaxkTepu3oBaTh yCI0BUS TEUECHUS
peakuuil B pacTBOPAX 3JIEKTPOIUTOB
70 koH1a. OnpeaensiTe BO3MOKHOCTb
IIPOTEKAHUS PEAKIUIl HOHHOTO
obMmeHa. [IpoBouTh TpyIIIOBEIE
HAOJII0JIEHHsI BO BPEMSI IPOBEICHUS
71a00paTOPHBIX OIBITOB.

IMosry4yaTt BO3MOKHOCTD
HAYYHMTbCA: IPUMEHSTD
TEOPETUYECKHE 3HAHUS Ha IPAKTHKE,
00BSACHATH HAOMIOACHUS U PE3YIIbTATHI
MPOBOJIUMBIX OTIBITOB. OOBICHATH
CYUIHOCTb peaKiiii HOHHOTO OOMEHa.
Pacno3naBate peaky HOHHOTO
oOMeHa N0 ypaBHEHUSIM PEaKIIH.
CocTaBnsiTh HOHHBIE YPABHEHUS
peakuuii. CoOCTaBIATh COKpAlIEHHbIE
VOHHBIE YPABHEHUS PEeaKLUi

pacCyxJICHHIA.

KoMMyHMKaTHBHBIE: BHIOOP OCHOBAHUM
Y KPUTEPUEB C LIEJIbIO BBIACICHUS
IIPU3HAKOB, YMEHHUE C TOYHOCTBIO
BBIPa)XKaTh CBOU MBICJIU B COOTBETCTBHH
C 3aJ]a4aMU U yCIOBUAMU
KOMMYHUKAIIUH.

PerynstuBHbIe: coxpaHeHHne yueOHOU
3a/1a4u

16.KontpoJbHasn
padora Nel mo
TeMe: «DJIEKTPOJIUT
Hyeckasi
AUCCOLHALIUS.

Hayuarcesi: npuMeHsTh 3HAHUS,
YMEHHUSI U HaBBbIKH, OTy4YE€HHBIE TPU
U3YYEHUU TeMbl

[To3HaBaTeNbHBIE: OCYIIECTBISTH MIOUCK
HY)KHOU HH(OpMaIuy B yueOHUKE,
aTJace.

KoMMyHHKaTHBHBIE: YYUTHCS BBIPAXKATh
CBOM MBICJIH B COOTBETCTBHH C 33/1a4aMHU
U YCIIOBUSIMH KOMMYHHKAIIHH.
PerynstuBHbIC: IPOTHO3UPOBATH
pe3yibTaThl YPOBHSI YCBOCHHE
U3y4yaeMoro Marepuaia.

OBJageHue CUCTEMOU
3HaHUU

Tema 3. T'anorenst (5

4)

17.XapakrepucTtuka
raJoreHoB

Hayuarcsa: Xapakrepu3oBarb
rajJioreHbl Ha OCHOBE UX IOJIOXKEHUS B

Ilo3HaBaTenbHEIE: YMEHHUEC IPUMCHATH
MOJIYYCHHBIC TAHHBIC JJISI pCHICHUS

Oco3HaHue LETOCTHOCTH
PUPOJIBI.

I1.12




MEPUOIUYECKON CUCTEME U
OCOOCHHOCTEH CTPOCHHS X aTOMOB.
IMosryyar BO3MOKHOCTH
HAYyYuThCsi: OOBSACHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOVCTB
TaJIOT€HOB C YBEIMUEHUEM aTOMHOTO
HoMmepa. Onpenensith
MIPUHAJJICKHOCTD BEIIECTB K
ONpeNENIEHHOMY KJIaCCy COCTMHEHUM.

MPAKTHYECKUX 3a/1a4.
KoMMyHHKaTHBHBIC: YMEHHE OTIPEICIISATh
1[EJIN CBOETO 0Oy4eHHUsl, CTABUTH U
(dbopmynupoBath A5 ce0s1 HOBBIE 3a0a4H
B yueOe U M03HaBaTEeIbHOU
ACATCIIbHOCTH, pa3BUBATb MOTHUBBI U
HWHTEPECHl CBOCH TTO3HABATEIILHOM
JESTSIILHOCTH.

PerynaruBHbIE: TPOTrHO3UPYIOT
pe3ynAbTaTEl YPOBHS YCBOECHUSA
M3y4aeMOoTo MaTepuraia; MPUHUMAIOT U
COXpaHSIOT YIeOHYIO 3a71a9y

18.X1m0p Hayuarcs: Xapaktepu3oBaThb [To3HaBaTenbHBIE: BBISBICHHE Oco3nanne nenocroocru |I1.13
(C ucnonvzosanuem | 3neMeHT xJjop. 3HaTh HU3NUECKUE U 0COOEHHOCTEHN W MPU3HAKOB O0OBEKTOB; | reorpaduyuecKon Cpepl.
obopydosanus XMMHMYECKHE CBOMCTBA XJI0pa HNPHUBOINUTH IIPUMEPLI. OBnanenue cucreMon
«Touka pocmay) IMoy4aT BO3MOKHOCTH KoMMyHUKATHBHBIE: B3aMMOJICHCTBUE B | 3HAHUI U IPUMEHEHUE UX
HAYYHUTHCSl CPAaBHUBATh CBOMCTBA X0JIe TPYNIIOBOM paboThl, BEAYT JUAJIOT, | B )KMU3HEHHBIX CUTYaIUIX.
IPOCTBIX BEIIECTB XJIOPA, Pa3bIACHATh | yYacCTBYIOT B IMUCKYCCHM; IPUHUMAIOT
9TH CBOWCTBA B CBETE MPEACTABICHUI | APYyroe MHEHHE U MO3UIIHIO.
00 OKUCIIHUTEIBHO- PerynstuBHbie: TPOrHOZUPYIOT
BOCCTaHOBUTEJIbHBIX ITpOIIEccax pe3yabTaThl YPOBHS YCBOCHUS
M3y4aeMoro MaTepuaia; IpUHUMAIOT U
COXpPAaHSIOT Y4eOHYIO 3a7auy.
19.XnopoBogopon: Hayuarcs: OnuceiBaTh CBOMCTBA [To3naBarenbHbIe: hOpMUPOBaAHUE OBnageHue cucTemMou I1.14

MOJIY4YEHHUE U
CBOMCTBA

(C ucnonvzoeanuem
0bopyooeanusn
«Touka pocmay)

BEIIIECTB B XOJIE€ IEMOHCTPAILIMOHHOT'O
1 1a00PaTOPHOTO SKCIIEPUMEHTA.
Co0bmnroaTh TEXHUKY O€30M1aCHOCTH.
IMosry4yaTt BO3MOKHOCTH
HAYYMTbCAA BBIABIATE Ipo0aeMsl 1
nepcrnekTussl pazsutus AIIK B

npo6IeMbl YpoKa, CO3JaHUE allrOpUTMa
JEATENBHOCTH NPU PELICHUH
npo6aembl. KOMMyHUKaTHBHBIE: IOUCK
U BBIJIETICHHE HEO0OXO0IMMOMH
UHpOpMaLUY; YMEHHE C JJOCTAaTOYHOM
TOYHOCTBIO BBIPaXKaTh CBOM MBICIIH B

3HaHUH ¥ PUMCHCHHE
WX B )KU3HEHHBIX CUTYa-
[UAX.




Poccun Ha ocHOBE aHaIM3a
JIOTIOJTHUTEIBHBIX HCTOUYHHUKOB
reorpaduyueckoit HPOpMAaLKH.
[ToaroraBnuBath KpaTkue COOOIICHUS
WIH TIPE3CHTAINH 00 HCTOPUHU
CTaHOBJIEHUS TpaHcnopTa B Poccun

COOTBETCTBUU C 331a4aMH U
YCI0BUAMH KOMMYHUKAIIUH.
PGFYHSITI/IBHI)ICI IIPUHATHUEC U
coxpaHeHHe yueOHOH 3a1auH.

20.Consnas xkucinota | Hayuarcs: Pacrio3HaBaTh ONbITHBIM [To3HaBaTenbHBIE: YCTAHOBJIEHUE OBnanenue cucteMoi IT.15
U €€ COJn MMYTEM COJISIHYIO KUCJIOTY U €€ COJIU, @ | MPUYUHHO-CJICICTBEHHBIX CBSI3ECH. 3HAHUI

TaKke OPOMM/IbI U MOU/IBI. KoMmMyHMKaTHBHBIE: YMEHHE C

IMoJsiyyaT BO3MOKHOCTH HAYYMTHCA: | JOCTATOUHON TOYHOCTBIO BBIPAXKATh

Wcnonb3oBath mpruoOpeTéHHBIE CBOHU MBICIIH B COOTBETCTBHH C

3HAHMS U YMEHUS B MPAKTUYECKON 3a/la4yaMM U YCJIOBUSIMU

JeSITeIbHOCTH U TOBCETHEBHOM KOMMYHHUKAIIUH.

YKU3HHU C 11eJIbI0 0€30I1acCHOT0 PerynstuBHbie: MpUHATHE U

oOpareHus ¢ BemecTBaMHu U MaTe- coxXpaHeHHe yueOHOH 3a1a4uH.

puanaMu M 3KOJIOTUYECKU

IPaMOTHOTO MOBEICHUS B

OKpYy»Kalollleu cpene
21.ITpakTnueckas Hayuyarcsa: OnucbiBaTh CBOKCTBA [To3HaBaTenbHBIE: TOUCK U BBIICIICHUE Oco3nanue nenoctaoctu |I1.16

paboTta Ne3.
[Tonydenue constHoOM
KHUCJIOThI U U3yYEHHUE
ee CBOWCTB

(C ucnonvzosanuem
00opyooeanusn
«Touka pocmay)

BEIIIECTB B X0JI€ IEMOHCTPAIIMOHHOTO
1 JJabOPaTOPHOTO IKCIIEPUMEHTA.
CobnmoaTh TEXHUKY 0€30MaCHOCTH.
Ilosry4yaT BO3MOKHOCTH HAYYHTHCS:
Pacnio3HaBath ONBITHBIM ITYTEM
COJISIHYIO KHCIIOTY M €€ COJIU, a TAaKXkKe
OpOMUIBI M UOAMIBI.

HEe0OXo MoK HH(pOpMaIIUH;
CHUHTE3UPOBATH UMEIONIUECS 3HAHMS,
BBIOOP OCHOBAHMI U KPUTEPHUEB JIJIs
MOCTPOCHHUS JIOTUYECKOMU ICTTH
paccyXJeHUM, yMEHHUE TTOJTHO BBIPAXKaTh
CBOU MBICIIH.

KoMmmyHuKkaTuBHBIE: POpMUpPOBAHUE U
pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH.
P: ymeHue opraHu30BBIBaThH CBOIO
NEesITeNIbHOCTD, BBIOMPATh CPECTBA TSI
peanu3anuu 1eien.

3HAHUH KaK Ba)KHEHIIEro
KOMIIOHEHTA Hay4YHOU
KapThl MUpA.




Tema 4. Kucsiopoa u cepa (6 1)

22.XapaKkTepucTuka Hayuarcs: Onpenensats [lo3naBarenbHble: BbIOOp OcHOBaHUM U | OBiajeHuE Ha ypOBHE I1.17
KHCJIOPO/1a U CEPBI 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB | KPUTEPUEB Ui CPAaBHEHMSL. o01ero oopa3oBaHusl
(C ucnonvzoséanuem | 31€MEHTOB B A-Tpynmnax, KoMMyHUKaTUBHBIE: y4acTBOBATH B CHUCTEMOM 3HAHUM.
obopyoosanus OIIpeACIICHUE TTOHATHS AJUIOTPOIIUHU. KOJUIEKTUBHOM OOCYX/IEHUHU Ipo0iieM;
«Touka pocmay) VYMeTh 1aBath 0O0MIyI0 00MEHUBATHCA MHEHUSIMH, [IOHUMATh

XapaKTEPUCTUKY JIEMEHTOB U MO3UIUIO TApTHEPA.

MIPOCTBIX BELIECTB MOATPYIIIBI PerynstuBHBIE: yMEHHE OpraHU30BaTh

KHCIIOPO/1a, OOBSICHITH, TOUEMY CBOIO JICATEIbHOCTD, ONPEAETATh €€

YHCIIO MPOCTHIX BELIECTB B HECKOJBKO | 3aJIa4M U OLIEHWBAThH JOCTUTHYTbHIE

pa3 IpeBOCXOUT YMCIIO XUMUYECKUX | PE3yJbTaThl.

3JIEMEHTOB, XapaKTepU30BaTh POJIb

030Ha B aTMocdepe

IMosry4yaT BO3MOKHOCTH

Hay4YuThCs1: OOBICHATD

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB

anemeHTOB |V A-rpymibl.

XapakTepu30BaTh ANIOTPOIHUIO

KHCJIOPOJIa U CEPBI KAK OJIHY U3

IPUYUH MHOTO0Opa3usi BELIECTB.
23.Cepa. Hayuyarca: Xapakrepru3oBath ITo3HaBaTenpHBIC: BHIOOp HanboJICE OBitazieHne Ha ypOBHE I1.18

Ou3nyecKue U XUMHU-
YecKHe CBOWCTBA
cepsl. [Ipumenenue.

(C ucnonvzosanuem
00opyoosanusn
«Touka pocmay)

(u3HYecKre ¥ XUMUYECKHE CBOHCTBA
CephI, €€ AIOTPOITHBIC

MO U (UKAITUH.

IMosry4yaTt BO3MOKHOCTH
HAYYHTbCS: COCTABIISITh YPABHCHUS
peaxIuii, MoATBEPKIAIOLTUX
OKHCIIMTCIIbHBIC U
BOCCTaHOBUTEIIHHBIE CBOMCTBA CEPHI,
CpaBHHBATh CBOMCTBA MPOCTHIX

3¢ PEeKTUBHBIX CLIOCOOOB peIICHUS
3a/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBUH.

KoMMyHUKaTUBHBIE: yMEHUE C
JOCTATOYHOM MOJHOTON ¥ TOUHOCTHIO
BBIPa)KaTh CBOU MBICITU B COOTBETCTBUU
C 33/1a4aMU U YCIIOBUSMH
KOMMYHHUKAIIHH.

PerynstuBHBIC: IPUHUMATD U

o01ero oopa3oBaHus
CHUCTEMOU 3HAHUI.




BEIIECTB CEPhI U KUCIIOPO/I,
Pa3bICHATH ATU CBOWCTBA B CBETE
NpeACTaBICHUN 00 OKUCITUTEIBHO-
BOCCT@HOBHTEJIBHBIX MPOIIECCax

COXpPAHATH YUEOHYIO 3a/1a4y;
CaMOCTOATCIIBbHO BBIACIIATE U
(bopMHUPOBATH 11€]Th; COCTABIIATH TUIAH U
MTOCJICIOBATEIIFHOCTE JCHCTBHUM.

24.CepoBoJIOpO/I. Hayuarcs: Onpenensits crocoo [lo3HaBarenbHbIE: yMEHUE OBnazeHue Ha ypoBHE I1.19
Cynbhuibr MOJTY4E€HHS CEPOBOJIOPOA B OPraHM30BBIBAThH CBOIO JACSITEIBHOCTD, o011ero oOpa3zoBaHus
71a00paTOpPUU U €ro CBONCTBA.. BbIOMpATh CPEACTBA JUIsl pealu3aluu CUCTEMOM 3HaHUM.
IMosry4yaTt BO3MOKHOCTH LEJIEH.
HayuuTbesi: OOCyx1aTh KomMmyHHKaTHBHBIE: IPUHUMATH U
Y 3alHChIBaTh YPaBHEHUSI peaKklui, COXpaHATh yUeOHYIO 3a/1a4y.
XapaKTepU3YIOIINX CBOICTBA Perynstusnsbie: popmupoBanue u
CEpOBOIOPOa, B HOHHOM BUJIE pa3BUTHE YMEHUI BeCTU
CaMOCTOSITEIbHBIN MTOUCK, OTOOP
uH(bOopMaLUH.
25.0xcun ceps (1V). | Hayuyares: Xapakrepu3oBaTh OKCHI [To3HaBatenbHBIE: CAMOCTOSTEIHHO OBiazieHne cCucTeMou I1.20
CepoBosiopoHas u cepsl (IV), naBath XapaTepUCTHKY BBIIACTIATH U (POPMHUPOBATH 11EJIH; 3HAaHUN U IPUMEHEHHE
CEpHHUCTAs KUCIIOTHI CEpOBOJOPOIHON U CEPHUCTOMN aHAJIM3UPOBATH BOTIPOCHI, UX B JKU3HEHHBIX
U UX COJIH. KHCJIOTaM, a TaK)Ke UX COJISIM. (bopMUPOBATH OTBETHI. CUTYaIUsX.
(C ucnonvzosanuem | Ilosrydat BO3MOKHOCTH KoMMyHUKaTHBHBIE: y4aCTBOBATh B dopmupoBaHue
obopydosanus HAYYHMThCHA: COCTABIIATh YPABHEHUS KOJUUICKTUBHOM OOCY)KJICHUH MPOOIIeM; YCTaHOBKH Ha
«Touka pocmay) peaKkiuii, XapaKTePU3yIOLIMX 00OMEH MHEHHSIMU, TOHUMAaHHUE OTBETCTBEHHOE
CBOMCTBA 3TUX BEILIECTB, 00BACHATD MO3UIUU MTapTHepa. OTHOIICHHE K
IPUYUHY BbIMAICHUS KUCIOTHBIX PerynstuBHbIE: CTaBUTH y4eOHYIO OKpYXXarolleu cpene,
oK ei 3a/1a4y Ha OCHOBE COOTHECEHHS TOTO, HeoOXoauMocCTH e€
YTO y»€ U3BECTHO U YCBOEHO, U TOTO, COXpaHEHHUS.
YTO €I11€ HEU3BECTHO.
26.0xcun cepol (VI). | Hayuares: Xapakrepu3oBaTh OKCU ITo3naBaTenbHBIC: BBIABIATDH OBnazneHue Ha ypoBHE I1.21

CepHas KHCJIOTa U ee
COJIH.
(C ucnonvzosanuem

cepsl (VI), cepHyto KHCIOTY,
OTIPENeNATh CBONCTBA pa30aBICHHON
CEpPHOM KUCIIOTBHI.

0COOEHHOCTH U MIPU3HAKU OOBEKTOB;
HNPUBOAUTE PUMEPHI B KaUeCTBE
BBIJIBUT'a€MBIX TOJI0XKEHUH.

o0b1rero o0pa3oBaHus
CUCTEMOM 3HAHMI.




0bopyooeanusn
«Touxa pocmay)

IMosryyaT BO3MOKHOCTH
HayuuThes: Onpenensith
IMPUHAJJIICKHOCTD BCIICCTB K
ONpENEIEHHOMY KJIaCCy COCIMHEHUM.
CormnocTaBisTh CBOWCTBA
pa30aBiIeHHON U KOHIIECHTPUPOBAHHOU
CEpPHOM KUCIOTHI

KoMMyHuKaTHBHBIE: B3aUMOICHICTBOBATH
B X0/JI€ TPYIIIOBOM pabOThl, BECTH
JUAJIOT, y4aCTBOBATh B IUCKYCCHUU;
MPUHUMATH JPYrO€ MHEHHE U TTO3UIIUH.
PerynsaruBHbI€: MPOrHO3UPOBATH
pe3yabTaThl YPOBHS YCBOCHUS
M3y4aeMoTo MaTepHuaia; MpUHUMATh U
COXpPaHATh yUeOHYIO 3a/1auy.

27 IlpakTrueckas Hayuarcs: Pacnio3HaBaTh OIBITHBIM [To3HaBaTenbHBIE: BBISBIATh OBnaneHue cucTeMon I1.22
pabota Ne4. MyTEM PacTBOPHI KUCIIOT, CYIb(HIBI, 0COOEHHOCTH U MPU3HAKUA 0OBEKTOB; 3HAHUI
Pemenne sxcnepu- cynb(UTHI, Cyabdarol. MPUBOJUTH TIPUMEPHI B KAUECTBE
MEHTAJIbHBIX 33124 Hcnons3oBath npruoOpeTéHHBIC 3HAHUS | BBIJIBUTAEMBIX TIOJIOKCHHI.
o teme «Kucnopon Y YMEHUS B IPAKTUYECKON KoMMmyHUKaTHBHBIE:
U cepay. JIEATEIIbHOCTH Y TOBCEIHEBHOM KU3HU | B3aMMOJICHCTBOBATh B X0JI€ TPYNIIOBOM
(C ucnonvzoeanuem | c 1e1b10 6€300aCHOTO OOpAILEHUS C paboThl, BECTH AUAJIOT, Y4aCTBOBAThH B
obopyoosanus B-BaMU U MaTepualaMy U JIACKYCCHUW;, IPUHAMATh APYroe MHEHHUE
«Touka pocmay) 9KOJIOIMYECKH TPAMOTHOTO [TOBEAECHHUS | M MO3UIMHU, JOIYCKATh CYIIECTBOBAHNE
B OKPYKAaIOILIEH cpefe. Pa3HBIX TOYEK 3PEHUS.
ITosry4yaT BO3MOKHOCTh HAYYUTHCHA: | PerynaruBHbIE: OCO3HAHUE KAYECTBA U
BbruncasTe 1o XuMHUYECKUM YPOBHS YCBOEHHSI; BOJIEBast
ypaBHEHUSM Maccy, 00bEM U CaMOpETyJIAIHNs, KaK CIIOCOOHOCTb K
KOJIMYECTBO BEIIECTBA OJIHOTO U3 MOOUITU3AIMU CHIT ¥ SHEPTUU
IIPOJIYKTOB PEAKILIMH 110 MAcce
HCXOJHOTO BEUIECTBa, 00bEMY UITH KO-
JMYECTBY BEILIECTBA, COAECPIKALIETO
ONIPENENEHHYIO 100 IPUMECEH.
Tema 5. A3zot u ¢ocdop (8 1)
28.XapakTtepucTuka Hayuarcs: npyuMeHSTh 3HaHHUE [To3naBaTenbHble: BRIOUpaTh Hanboaee | OBnageHHe CUCTEMOU I1.23

azota u ocdopa.
duznueckue n

HepHOﬂquCKOﬁ CHUCTCMBI U CTPOCHUA
aToMa IIpU XapaKTCPHUCTHUKE

3¢ (deKTUBHBIE CIOCOOBI PEIICHHS
3a/1a4; KOHTPOJIUPOBATh U OIICHUBATH

3HaHWN.




XUMHNYCCKUC
CBOMCTBA a30Ta.
(C ucnonvizosanuem

XUMHAYECKUAX DIIEMEHTOB. 3HATH
CBOMCTBA a30Ta.
IMosry4yaTt BO3MOKHOCTH

IpOIIeCC U pe3ybTaT AEATEIHOCTH.
KOMMYHI/IKaTI/IBHBIeZ A0roBapuBaThCAd O
pacnpeneneHuy GYHKIMN u poJiei B

obopyoosanus HAYYHTbCS: OOBICHATH IPUUMHY COBMECTHOM JICATENHHOCTH.
«Touxa pocmay) XHMHYECKON MHEPTHOCTH a30Ta, PerynsiTuBHBIE: yMEHHE
COCTaBJISATh YPABHEHMSI XUMUYECKHUX OpraHU30BbIBATH CBOIO JESITEIBHOCTD,
peaxiui, XapakTepu3yoIInX BbIOMpATh CPEACTBA JUIsl pean3aluu
XHUMHUYECKHE CBOMCTBA a30Ta, 1 HeeH.
Pa3bACHATH UX C TOUKU 3pEHUS
MpeAcTaBiIeHU 00 0-B MmpoIeccax
29.AMMHaK. Hayuarcs: OnpenensiTe MEXaHU3M [To3HaBaTeNbHBIE: CTAHOBJICHUE YmMmenue ¢ nocrarounoun  |11.24
duznyeckue u o0pa3oBaHUs HOHA AMMOHUS, IIPUYNHHO-CJIE/ICTBEHHBIX CBSI3EH; MOJIHOTON ¥ TOYHOCTHIO
XUMUYECKHE XUMHUYECKHE CBOMCTBA aMMHAKa. BbI0OD Hanbomee 3h(PeKTUBHBIX BBIpaXKaTh CBOM MBICIIU B
CBOIICTBA. IMosryyaT BO3MOKHOCTH HAYUYHMTBCS. | CIIOCOOOB pelIeHUs 3a]1a4 B COOTBETCTBUHU C
ITomnyuenwue, COCTAaBIIATh YPABHECHMSI PEAKLIN, 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBUM. | 3aJadaMH U YCIOBUSAMU
IIPUMCHECHHE. XapaKTEPU3YIOIINX XUMUYECKHE KoMMyHHKaTHBHBIE: YMEHUE C KOMMYHHKAIIWH;
(C ucnonvzoeanuem | cBOWCTBA aMMMAaKa, U Pa3bsCHATh UX JIOCTaTOYHOM TOYHOCTBIO BBIPAXKATh BJIAJICHUE
obopydosanus C TOYKH 3pEHHUsI IPEACTaBICHUI 00 CBOU MBICIIA B COOTBETCTBUHU C MOHOJIOTUYECKOHN 1
«Touka pocmay) DIIEKTPOIUTHIECKOM AUCCOLMALIH YCIIOBUSIMM KOMMYHHKALIUH. JIAATIOTUYECKOU
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENBHBIX Perynarusnsle: ymeHne dbopmamu peuu;
IIPOLIECCOB OpPraHU30BBIBATH CBOIO IEATEIBHOCTD, IIOCTPOCHHE JIOTMYECKON
BBIOMPATh CPEACTBA sl pealn3alum LIENU PaCCyXKICHUMN.
LEJIEN.
30.I1pakTuueckas Hayuarcs: noinyyaTte aMMHAK [To3HaBaTenbHbBIE: yMEHHE BECTU caMO- | YMeHue ¢ nocrarounon  |I1.25

pabota
Ne5.Tlonyuenune
aMMHaKa ¥ U3y4EHUE
€ro CBOMCTB.

(C ucnonvzoeanuem
0bopyooeanusn

peakIueii HFOHHOro OOMeHa 1
JTOKa3bIBaTh OIBITHBIM ITyTE€M, YTO
coOpaHHBIN Ta3 — aMMHAaK

Ilosry4yaT BO3MOKHOCTH HAYUHTHCS:
aHAJIM3UPOBATH PE3YJIbTATHI OMBITOB U
ZeJIaTh 000O0IIAIOIIME BEIBOIBI

CTOSITEIBHBIN MTOUCK, OTOOP
uH(popMaIny, ee mpeodpazoBaHue.
KomMyHukatuBHBIE: (hOpMUpPOBaHHE
COOCTBEHHOTO MHEHHS U MO3UIIHH.
PerynsatuBHbIE: IIITaHUPOBAHUE CBOUX
JIeHCTBUI B COOTBETCTBHH C

IMOJTHOTOH ¥ TOYHOCTBIO
BbIpA’KaTb CBOU MBICJIU B
COOTBCTCTBHU C
3aav4aMi U YCIIOBUAMUA
KOMMYHUKAIIUH,
BJIaJJCHUC




«Touxa pocmay)

IIOCTaBJICHHOM 3a7ja4ei U yCIOBUAMHU
€€ peanu3aluy, B TOM YUCIIE BO
BHYTPEHHEM ILJIaHE.

MOHOJIOTHYECKOU U
OUAAJIOTUYECKOM
dbopmamu peuu;

MMOCTPOEHHUE JIOTUYECKOU

LIENIA PACCYKIACHUM.

31.Conu aMMOHUSI. Hayuarcs: Onpenensats kauectBeHHY | [lo3HaBarenbHbIE: yCTaHOBIICHUE OBnazieHre CUCTEMOM I1.26
10 PEaKIUI0 Ha MIOH aMMOHHUS. MPUYHMHHO-CIIEJICTBEHHBIX CBSI3eH U 3HaHUI
IMosryyaT BO3MOKHOCTH HAYYHMThCS. | 3aBUCUMOCTH MEX]y 00bEKTaMU.
COCTaBJISITh YPABHEHUSI XUMHUECKUX KommyHUKaTHBHBIE: TITITAHUPOBAHUE
peaKIurii, XapaKTEPU3YIOIINX [N ¥ CTIOCOOBI B3aUMOJICHCTBYS,
XMMHUYECKHE CBOMCTBA COJIei 00MEH MHEHUSMH, TOHUMAHUE
aMMOHHUS, U Pa3bSCHATH UX B CBETE MO3UIMH MapTHepa.
Mpe/icTaBIeHU 00 PerynstuBHbIe: coxpaHeHHe yueOHOM
ANEKTPOJIUTUYECKON JUCCOLIMAIN 3aJ]a4ui; YUUTHIBATh BbIJICIICHHbIE
YUUTEJNEM OPUEHTUPBI ACUCTBUSL.
32.A30THas kuciota. | Haydaresi: ConocTaBisiTh CBOKMCTBA ITo3naBarenbHbIE: yMEHUE BeCTH caMO- | OBiaieHue CUCTEMOM I1.27

(C ucnonvzosanuem
0bopyoosanusn
«Touka pocmay)

pa30aBIICHHON W KOHII. a30THOM
KUCJIOTHI. Y CTaHABJIMBATh
MPUHA]JIEKHOCTD BEIIECTB K
OTpeeIEHHOMY KJIacCy COCUHEHHI.
IHoayyaT BO3MOKHOCTH
HAYYUTBHCS: COCTABIISATh YPaBHEHUS
XUMHUYECKUX PEaKIui, JIexKalluX B
OCHOBE IIPOU3BOJCTBA a30THOM
KUCJIOTHI, U Pa3bSICHSTD
3aKOHOMEPHOCTH MX MPOTEKaHMUs,
COCTAaBIIATh YPaBHEHUS PEaKIIHii

CTOSITEIBHBIN MTOUCK, OTOOP
nHpopMmarnu, ee mpeodpa3oBaHuE.
KoMmMyHukatuBHbIE: (HOPMUPOBaHHE
cOoOCTBEHHOT0 MHEHUS U MO3UIINH.
PerynstuBHble: MIIaHUPOBAHHE CBOUX
JIEWCTBUI B COOTBETCTBUH C
MOCTABJICHHOM 3a/1a4ueii U YCIOBUSIMHU
ee pean3alliu, B TOM YUCIIE BO
BHYTpPEHHEM IIJIaHE.

3HaHUU

MEXy pa30aBIeHHON U KOHII. a30THOM
KHUCJIOTOW M METaJUIaMU, OOBACHATH UX
B cBeTe npejcTasieHuii 0o O-B




MPOIIECCOB

33.Comnu a30THOM Hayuartes: O6cyxnath kauecTBeHHY | [lo3HaBaTeNbHBIC: CTAHOBJICHUE OBnazieHue CUCTEMOM I1.28
KHUCIIOTBI 10 PEaKIMI0 Ha HUTPAT-UOH. MPUYHHHO-CIICJICTBEHHBIX CBSI3EH; 3HAHUU
(C ucnonvzoeanuem | Ilosryyat BO3MOKHOCTH BbIOOp Hanbosee FPPEKTUBHBIX
0bopydosanus HAYYUThCHA: OTIIMYATh COJIM a30THOM croco0O0B peIIeHH 33124 B
«Touxa pocmay) KUCJIOTHI OT XJIOPHJIOB, CYITb(haToB, 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA.
cynb(pua0B U CyIbPUTOB, COCTaBIATh | KoMMyHHKaTHBHBIE: YMEHHE C
ypaBHEHUS PEAKIIUN Pa3I0KECHHS JIOCTATOYHOM TOYHOCTBIO BEIPAXKATh
HUTPATOB CBOU MBICJIH B COOTBETCTBUH C
YCIIOBUSMH KOMMYHUKAIIHH.
PerynaruBubie: ymeHne
OpraHU30BBIBATH CBOIO JAESTEIHHOCTD,
BBIOMpATh CPECTBA JUIsl peanu3aliuu
nemnen.
34.®ocdop. Hayuyarcsa: Xapakrepru3oBarth ITo3naBarenbHbIE: yMEHUE BECTH caMO- | OBiaieHue CUCTEMOM I1.29
duznyecKue u AJUTOTPOTTHBIE MOU(PUKAITUN CTOSITEIBHBIN MTOUCK, OTOOP 3HAHUU
XUMUYCCKUE dbocdopa, croiicTBa 6em0r0 U nHpopmMmaruu, ee mpeodpa3oBaHUE.
cBoricTBa pocopa. kpacHoro (ocdopa. KommyHukatuBHBIE: POPMHPOBAHHE
(C ucnonvzoeanuem | IlosryyaT BO3MOKHOCTH CcOOCTBEHHOTO MHEHHUS U TO3UIIUH.
obopydosanus HAYYHMThCHA: COCTABIIATh YPABHEHUS PerynsTuBHbIE: IIaHUPOBAHUE CBOMX
«Touxa pocmay) XUMHUUYECKHX PEAKIIHIA, JEACTBHI B COOTBETCTBHH C
XapaKTepHU3YIOIINX CBOMCTBA MOCTABJICHHOM 3a/1aueii U YCIOBUSIMHU
dbocdopa ee peau3aluu.
35.0xcun pochopa Hayuarcs: XapakrepuzoBaTb [To3HaBaTenbHbIE: yMEHUE BecTU caMo- | OBiajieHue cucTeMoit I1.30

(V). @ochopnas
KHCJIOTA U €€ COJIH.

cBolicTBa pocopHOro aHrHApPUIA U
dhochopnoii kucnotel. [loHnMarp
3HaUEHUE MUHEPAIbHBIX yI00peHuit
JUIsl paCTEHUU

IMosry4yaT BO3MOKHOCTH HAYYHTHCH!
COCTaBIISATh YPaBHEHHSI PEAKIIUH,

CTOSITENIbHBIN MOKUCK, OTOOP
nHpopmMmaruu, ee mpeodpa3oBaHue.
KoMmmyHHKaTHBHBIE: (OPMUPOBAHUE
CcOOCTBEHHOTO MHEHHUS U TIO3UITUH.
PerynsTuBHBIE: TITAHUPOBAHUE CBOUX
JIEACTBUN B COOTBETCTBUU C

3HaHUH




XapaKTePU3YIOIINX XHMUYCCKUEC
cBoiictBa okcuza pocdopa (V) u
(hochopHOIT KHCIIOTHI, U Pa3bSCHATh HX
B CBETE MPEJCTABIICHUI 00
AIEKTPOIUTUICCKON AUCCOIHALIIH U
O-B npoueccax, IpoBOAUTH
KaueCTBEHHYIO peakIuio Ha gocdar-
WOH.

IIOCTaBJICHHOM 3a7ja4ei U yCIOBUAMHU
ee peanu3alum.

Tema 6. Yraepon u kpemuwuii (9 1)

36.XapakTepucTiuka Hayuarcs: XapaktepuzoBaTh ITo3HaBaTenbHBIE: BHIABIECHUE OBiaieHne cUCTEMOM I1.31
yriiepojia v KpeMHHs. | 3yeMeHThl [V A-Tpynmsl (o arpymmsl 0COOEHHOCTEH M TPU3HAKOB O0BEKTOB; 3HAHUU
Annotponust yriepo/a) Ha OCHOBE MX MOJIOKEHUS MPUBOJIUTH IPUMEPBI.
yriepoa B I1-0i crucTeMe 1 0coOeHHOCTEN Ke: B3aumonenicTBue B X0€ ITpyNIoBOM
CTpoeHus X aTOMOB. OOBSACHATH paboThl, BEIyT AUATIOT, YYacTBYIOT B
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB | JIUCKYCCHM; IPUHUMAIOT APYrOo€ MHEHUE
anemeHToB |VA-TpynmsI. Y TIO3UIIHIO.
ITosyyaT BO3MOKHOCTH HAYYUTHCSI: | P: IPOTHO3HMPYIOT pe3yabTaThl ypOBHS
XapakTepu30BaTh aLIOTPOITHUIO YCBOEHUS U3y4aeMOT0 MaTepHaa;
yriepo/ia KaK OJHy U3 NPUINH MPUHUMAIOT U COXPAHSAIOT YUeOHYIO
MHOT000pa3usl BEIIECTB. 3azayvy.
37.Xumunueckue Hayuarces: OnucsiBaTh CBOMCTBA ITo3naBaTenbHBIE: OCYILLECTBIATD OBnaneHue cucreMon I1.32

CBOICTBa yriepoa.
AncopOrus
(C ucnonvzosanuem

0bopyooeanusn
«Touka pocmay)

BEIICCTB B X0JI¢ JICMOHCTPAIIHOHHOTO
1 J1abOpaTOPHOIO IKCIIEPHUMEHTA.
CobmoaTh TEXHUKY 0€301IaCHOCTH.
Omnpenenars CBOMCTBa MPOCTOTO
BEIIIECTBA YIS, HMETh
IpEeJCTaBICHNUE O aaCcOPOINH
Ilosry4yaT BO3MOKHOCTH HAYYHTHCH!
COCTaBIIATh YPAaBHEHUS XUMUYECKIX
peaxiuii, XapaKTepu3yIoIux

HOWCK HY)XHOH HH(pOpMaIu B
yueOHHKe, aTiace.

KomMMyHUKaTHBHBIE: YIUTHCS
BBIPA)KaTh CBOU MBICIIU B COOTBETCTBUU
C 33/1a4aMU U YCIOBHSIMH
KOMMYHHKAIIHUH.

PerynsTuBHbIE: IPOTHO3UPOBATH
pe3yibTaThl YPOBHS YCBOEHHE
U3y4aeMoro Marepuaia.

3HAaHUH




XUMHYECKHE CBOMCTBA YIJepo/ia

38.0kcup yriepoaa Hayuarcs: Onpenensats CTpoeHUE U I1: cranoBiieHME TPUUMHHO- OBnazieHNEe CUCTEMOM I1.33
(1) - yrapHsiii ra3 cBoiicTBa okcuja yraepona (II), ero CJICZICTBEHHBIX CBA3€i; BEIOOp Hanbosee | 3HaHMA

(u3HoIOrNYecKoe JIeUCTBHE Ha 3P PEKTUBHBIX CITOCOOOB PEIICHUS 33]1a9

OpraHu3M YeJIOBEKa. B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA.

IMoay4yaT BO3MOKHOCTH HayYuThes: | K: yMeHHe ¢ JOCTaTOYHOM TOYHOCTHIO

COCTaBJIATh YPaBHEHUS XUMHUECKUX BBIPA)KaTh CBOU MBICJIA B COOTBETCTBHH C

peaKxImid, YCIOBHSIMA KOMMYHHKAIINH.

XapaKTepU3YIOIINX CBOMCTBA OKcHaa | P: ymMeHHe opraHn30BBIBATH CBOIO

yriepoa (I1) JIeATeILHOCTD, BRIOUPATh CPEICTBA IS

peanu3anuy Leen.

39.0xcun yriepoja Hayuartcsi: O6cyxaath CBOMCTBA [1: ananu3upoBath U OTOUpATH OBiaieHne cucTeMoi I1.34
(V) - yrnexucmbiit okcuza yraepona (1V) UH(POPMAIINIO; TIOCTPOCHHE 3HaHUH
ras. IHosyyaT BO3MOKHOCTH JIOTUYECKOM LIETH PACCYKICHHIA.
(C ucnonvzoeanuem | HAyYUTBHCH: COCTABIATH YPABHEHUE K: BbI00Op OCHOBaHUI U KPUTEPHUEB C
obopydosanus peaxium, XxapakTepu3yromiei LEJbIO BBIJICTICHUS TPU3HAKOB, YMEHHE
«Touxa pocmay) MIpeBpaleHUe KapOOHATOB B C TOYHOCTBIO BBIPAXKaTh CBOW MBICITH B

rUAPOKapOOHATHI, TPOBOIUTh COOTBETCTBUHU C 3a/1a4aMH U

KayeCTBEHHbIE PEeaKIIMU Ha OKCH]T YCIOBUSMU KOMMYHUKALIUU.

yraepoaa (IV) u kapOoHaT-HOH P: nmpunsaTHe u coxpaHeHue yuyeOHOM

3aJ1a4uu.

40.YronbHas Hayuarcsi: OOcyxaTh CBONWCTBA U II: ycranaBnuBaTh NPUYHUHHO- OBnaneHue cucreMon I1.35

KHCJIOTa U €€ COJIH.
Kpyrosopot

yriaepoja B MpUpoe
(C ucnonvzoeanuem

0bopyooeanusn
«Touxa pocmay)

YTOJIbHOM KUCIIOTHI.

IMosry4yat BO3MOKHOCTD
HAYYUTHCS: COCTABIIATh YpaBHEHUE
peaKLnu, XapaKTepu3yromen
npeBpaleHre KapOoHaToB B
T'UJIPOKapOOHATHI, TPOBOANUTH
Ka4eCTBEHHBIE pEaKIH1 Ha OKCHUJL
yraepona (IV) u xkap6onat-non

CIEICTBEHHBIE CBS3H.
K: ymeHue onpeaensaTh e CBOero
00y4eHHsI, CTaBUTh U (POPMYIHPOBATH
JUis ce0sl HOBBIE 3a7a4u B yueOe u
[MO03HABATENLHON IEATEILHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH
MO3HABATENLHON IEATEILHOCTH.

P: mporHo3upyroT pe3ynbTaThl YPOBHS

3HAaHUH




YCBOGHHS M3y4aeMOro MaTepuaa;
NPUHUMAIOT U COXPAHSIOT YUeOHYIO
3ajaay.

41 .IlpakTueckas Hayuaresi: nonydars u cobuparb [To3naBaTenbHbIC: YCTAaHABIUBATH OBnaneHue cucTreMoin I1.36
pabota okcun yriepoaa (1V) B maboparopun | MPUYMHHO-CIICICTBEHHBIC CBSI3H. 3HaAHU
Ne6. [Tonyuenue U JI0Ka3bIBaTh HAJIMYME JAHHOTO ra3a. | KoMMyHUKAaTHBHbBIE: yMEHUE
OKCHJIa yTiiepoa IMosryyaT BO3MOKHOCTH HAYUYHMTBCA: | ONPEICNIATDH LEIH CBOEro 00y4eHus,
(IV) u u3yuenue ero | Pacrmo3HaBaTh ONBITHBIM IYTEM CTaBUTh U POPMYIHPOBATH A7 ceOst
cBoricTB. Pacrno- YTJIEKUCIIbIN Ta3, KapOoHaT - U HOBBIE 33]1a41 B yuebe u
3HaBaHME CHIIMKaT-noHbI. Vcnons3oBaTh MO3HABATEJIbHOM JI€ATEIbHOCTH,
KapOOHATOB. MPHUOOPETEHHBIE 3HAHUS U YMEHUS B pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH
(C ucnonvzosanuem | NPaKTUUECKOU JEATEIHLHOCTU U MO3HABATEIbHOM 1EATEIHHOCTH.
obopyodosanus ITOBCETHEBHOMW KU3HHU C LENBIO PerynaruBHbIE: IPOTrHO3UPYIOT
«Touka pocmay) 6e301acHOr0 OOpaIeHus ¢ pe3yNbTaThl YPOBHS YCBOEHHS
BELIECTBaMU U MaTepHallaMH U U3y4yaeMoro MaTepuaia; IpUHUMAloT U
9KOJIOTUYECKU TPAMOTHOTO COXPaHSIOT yU4eOHYIO 3a/1auy.
MOBEACHUSA B OKPYXaIOIIEeH cpeie
42.Kpemuuit. Okcuy | Haywarces: ConocTaBiisiTh CBOMCTBA ITo3HaBaTenbHbIE: YCTaHABIMBATH OBiazieHne cucTeMomn I1.37

kpemuus (1V)

OKCHJIOB YIJIEpPOJia U KPEMHHUS,
OOBSCHATH NPUUNHY UX PA3THIUS.
YcranaBauBaTh IO XUMHUYECKOM
(hopmyse MpUHAIC)KHOCTD BEIIECTB K
OIpeIeIEHHOMY KJIaCCy COEIMHEHUM.
IMosry4yaTt BO3MOKHOCTH
HAYYHMThCS: 3alUChIBaTh YPaBHEHUS
peakuuii B 3JIEKTPOHHO-MOHHOM BH/IE.
OcyliecTBIATh B3aMMOIIPEBPALICHUS
KapOOHATOB U TMPOKApPOOHATOB.
Pacnio3HaBath ONBITHBIM ITyTEM
YTJIEKUCIBIN Ta3, KapOoHaT - U

MPUYUHHO-CJICJICTBCHHBIC CBSI3U U
3aBHCHUMOCTH.
KoMMyHHKaTHBHBIC: TUTAHUPOBATh
LIEJIA U CITIOCOOBI B3aMMO/IEHCTBHS,
OHUMATh MO3UIIHIO JIPYroro,
y4acTBOBATh B KOJUIGKTUBHOM
00CYXICHUH TPOOIEMBI.
PerynstuBHBIC: IPUHUMATD U
COXpPaHATH YUeOHYIO 3a/1auy;
YUUTHIBATh BBIJICIICHHBIE YUUTEIIEM
OPUEHTHUPHI IEHCTBUSI.

3HaHUU




CHJIMKAT-UOHBI.

43 KpemHueBas Hayuarcs: Jloka3piBaTb KMCIOTHBIN [To3HaBaTenbHBIE: BBIABIIATD Ognanenue cucreMoi I1.38
KHCJIOTA U €€ XapaKTep BBICUIMX OKCHJIOB YIiiepoja | OCOOEHHOCTH M MPU3HAKH OOBEKTOB; 3HaHUU
cosu. Crexo. U KPEMHHUSL. HIPUBOJUTH IPUMEPHI B KAUECTBE
[lemeHT. ITosyyaTr BO3MOKHOCTH BBIJIBUT'AEMBbIX TOJIOKEHU.
HAYYHUTBHCHA: COCTABIIATh YPABHEHUS KomMmyHMKaTHBHBIE:
XUMHUYECKUX PEAKIIUH, B3aWMO/JIEVCTBOBATh B X0/I€ TPYNIIOBOM
XapaKTEepU3YIOIINX CBOICTBA paboThl, BECTU AUAJIOT, Y4aCTBOBAThH B
KpeMHus, okcuza kpemuus (IV), JMCKYCCHUW; TPUHUMATD JPYroe MHEHHE
KpEMHUEBOU KUCIOTHI. MIMeTh Y TIO3UILIMH, JOMYyCKaTh CYIIECTBOBAHNE
MIpe/ICTaBJICHUE O CHIIMKATHOM Pa3HbIX TOUEK 3PEHUsI.
MIPOMBIIIIJIEHHOCTH PerynstuBHBIE: TPOTHO3UPOBATH
pe3yNbTaThl YPOBHS YCBOCHHUS
M3y4aeMoOro MaTepuaa; IpUuHUMAaTh U
COXpaHATh YUeOHYIO 3a/1a4y.
44.KoHTpoJsbHas Hayuarcsi: npuMeHsTh 3HaHHUS, I1: yMeHure BeCTH CaMOCTOSTEIIbHBII
padora Ne2 YMEHHMS Y HaBBIKH, [TOJyYEHHBIE IIPU MTOUCK
1o TeMaM: W3YYEHUU TEMBI K: ¢popmupoBanue coOCTBEHHOTO
«Kucaopoa u cepa. MHEHHUS U TTO3ULINH.
A3ot u gocdop. P: ninanupoBaHue CBOUX JIEUCTBUM B
Yraepoa n COOTBETCTBHUU C IIOCTABJICHHOM 3aa4eit
KPeMHHI». U YCIOBUSAMM €€ peann3aluu, B TOM
YHUCJI€ BO BHYTPEHHEM ILJIaHE.
Tema 7. O6uue cBoiicTBa MeTaslioB (134)
45.XapakTepucTuka Hayuarcsa: Xapakrepu3oBartb [To3HaBaTenbHBIC: BBIABICHUE OBnanenue cucreMoiu I1.39

MCTAJIJIOB

METAaJUTbl Ha OCHOBE UX TIOJIOKCHHUS B
TIEPUOIUIECKOMN CUCTEME U
0COOCHHOCTEH CTPOCHHSI UX aTOMOB.
OOBACHITH 3aKOHOMEPHOCTH

0COOEHHOCTEHN U MPU3HAKOB 0OBEKTOB;
IPUBOAUTE MPUMEPBHI.
KoMMyHMKaTHBHBIE: B3aMMOJIEHCTBHUE B
XO0JIe TPYIIOBON pabOThI, BEIyT

3HaHUH




W3MEHEHUS CBOMCTB METAJIOB 11O
NepUOy U B A-Tpynnax.

IMosry4yaTt BO3MOKHOCTH
HayuuThcs: VccnenoBaTh CBOMCTBA
M3Y4aeMbIX BEIIECTB. IPUMEHATH
3HaHUS O METATUYECKOM CBS3H ISt
pa3bsCHEHUs! (PU3UIECKUX CBOMCTB

JIAJIOT, YY4aCTBYIOT B IUCKYCCHH;
IMPUHUMAKOT ApYroc MHCHUC U
MIO3HIINIO.

PerynsaruBHbIE: IPOTrHO3UPYIOT
pe3ynbTaTel YPOBHS YCBOECHUA
M3y4aeMoTo MaTepuaia; MPUHUMAIOT U
COXpaHSIOT YUEOHYIO 3a1a4y.

METaJJIOB
46.Haxoxnenne Hayuarcs: [lonbs30BaThes ITo3HaBaTenbHbBIE: YCTAaHABINBATH OBnazieHUE CUCTEMOM I1.40
METAJUUIOB B Mpupoje | MHbOpMAIel U3 IpYruX HCTOYHUKOB | MMPUIMHHO-CIICJICTBEHHBIE CBS3H U 3HaHUI
1 00mue crocoObl UX | ISl MOATOTOBKH KPATKUX COOOIIEHUN. | 3aBUCHMOCTH.
MTOJTyICHUS ['oTOBHUTH KOMIIBIOTEPHBIE KoMMmyHUKaTHBHEIE: TIIIAHUPOBATH
(C ucnonvzosanuem | Tpe3eHTAINH 10 TEME IEJTN ¥ CTIOCOOBI B3aMMOICHCTBHS,
obopyooeanusn IMoyyaT BO3MOKHOCTH MMOHUMATh TTO3UIIUIO APYTOTO,
«Touka pocmay) HAay4YuThCs: Mcrons30BaTh y4acTBOBATh B KOJJIEKTUBHOM
pruoOpeTEHHBIE 3HAHUS U YMCHHS B 00CYXICHUH TTPOOIIEMBI.
MPaKTUYECKON AEITEIbHOCTU U PerynsruBHble: TpUHUMATh U
MTOBCEIHEBHOM KM3HHU C 1IEJIBIO COXpaHATh yueOHYIO 3a/1a4y;
6e30macHOro oOpaleHus ¢ YUUTHIBATh BBIJCJIICHHBIE YUUTEIIEM
BElIECTBAMH U MaTepUaIaMu U OPUEHTHUPHI IEHCTBUS.
9KOJIOTMYECKU IPaMOTHOTO TIOBEICHUS
B OKpYXalolei cpeae
47. XuMu4eckue Hayuarcs: nosib3oBarbes [1: ananu3upoBaTh U OTOUPATH OBnageHue cucTemMou [1.41

CBOMCTBa METaJIOB.
DNEKTPOXUMHUYECKUN
PAL HAIPSKCHUI
METaJlIOB.

(C ucnonvzoeanuem
0bopyooeanusn
«Touka pocmay)

3IEKTPOXUMHUUYECKHUM PSIIOM
HaIpsKEHUI METAJJIOB, COCTABIISTh
YPAaBHEHUS XUMUYECKUX PEAKLINM,
XapaKTEepU3YIOLIHUX CBOMCTBA
METAJIJIOB

IMosry4yaTt BO3MOKHOCTH
HAYYHUTHCHA: OOBSICHITH CBOMCTBA

nH(}OPMAIINIO; BBIIBI)KEHUE TUIIOTE3 U
X 000CHOBaHUE; MOCTPOCHHE
JIOTUYECKOU LIETH PACCYKICHUM.

K: BBIOOp OCHOBaHMIA U KPUTEPHUEB C
LIEJIbIO BBIJEIIEHUS IPU3HAKOB, YMEHUE
C TOYHOCTBIO BBIPAKATh CBOU MBICIIU B
COOTBETCTBHUH C 3aJa4aMu U

3HAaHUH




METaJJIOB B CBETE MPEICTABICHUMN 00
OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

YCI0BUAMH KOMMYHUKAIIUH.
PGI‘YHSITI/IBHLICZ IIPUHATHUEC U

nporueccax cOoXpaHeHUe yuyeOHOH 3aauu.
48.Cnnassl (cTans, Hayuartesi: Onpenensats ocooernoctu | [lo3HaBatenbHbIe: yMeHHE BecTr caMo- | OBJajieHHe CUCTEMOU I1.42
YyI'yH, COCTaBa ¥ CBOMCTB 4yI'yHa U CTOSATENBHBINA TIOUCK, OTOOP 3HaHUHN
JIOPATTFOMUHUM, CTaJIH, TIOPATIOMUHMS, OPOH3BI uH(pOpMaInH, ee Ipeodpa3oBaHuUe.
OpoH3a). IHosryuyaT BO3MOKHOCTH KommyHukaTiBHBIE: (popMHUpOBaHHE
HAYYHUTBHCA: Pa3bICHATH MPOOIEMBI COOCTBEHHOTO MHEHHUS U MO3UIIUH.
0€30TXO0/IHBIX IPOU3BOJCTB B PerynstuBHbIe: IIIaHUPOBAHUE CBOUX
MeTaJuTypruu. 3HaTh COCTaB U JIECTBHUM B COOTBETCTBHH C
CTPOEHHUE CIUIaBOB, OTJIMUKE OT Me. MOCTABJICHHOM 3a/1a4el U YCIOBUSIMU
YMeTh OOBSCHSTH, TIOYEMY B TEXHUKE | €€ peaju3aliy, B TOM YUCIIE BO
UIMPOKO MCHOIb3YIOT CIIIaBbl BHYTPEHHEM ILJIaHE.
49.11lenouHbIie Hay4yarcs: xapakrepu3oBaTh I1: craHOBJIEHNE TPUYMHHO- OBiazeHne cucTeMoun I1.43
METaJUIbI. LIEJI0YHBIE METAJIIIBI 110 MOJIOKEHUIO CJIEICTBEHHBIX CBsI3€H; BHIOOD 3HaHUN
(C ucnonvzoeanuem | B IepuoOaUUECKON TabIHUIIE U Hanbosiee 3(h(PEeKTUBHBIX CIIOCOOOB
obopydosanus CTPOEHUIO aTOMOB peuieHns 3a1a4 B 3aBUCUMOCTH OT
«Touka pocmay) IMory4aT BO3MOKHOCTH KOHKPETHBIX YCJIOBUIA.
HAYYHUThCSl COCTABJIATh YPABHEHUS KoMMyHUKaTHBHBIE: yMEHHE C
peaKkumii, XapaKTepU3yIOLUX JIOCTaTOYHON TOYHOCTBIO BBIPAXKaTh
CBOMCTBA LIEJIOYHBIX METAJJIOB U UX CBOU MBICIIH B COOTBETCTBUH C
COEIMHEHUH, U OOBIICHITH UX B CBET€ | YCIOBUSMU KOMMYHHUKAIUU.
peJICTaBICHU 00 PerynaruBHbie: ymeHue
3IEKTPOJUTUYECKON JUCCOLMALINY U OPraHu30BbIBaTh CBOIO JIESTEIIBHOCTb,
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX BBIOMpATh CPEJCTBA [Tl peann3aliu
IIPOLIECCOB LEJIEH.
50.Maruuii. Hayuarces: XapakTepu3oBarh [IpenmeTHbIC: aHAIU3UPOBATH U OBnaneHue cucreMon I1.44
[lenoyno3emenbHble | 3neMeHThl IIA-Tpynmnel no oTOMpaTh HH(GOPMAILINIO; BEIABIKEHUE 3HaHUI
METaJlIbL. II0JIO’KEHHUIO B IEPUOANUYECKON TUIOTE3 U X 000CHOBAHUE;

(C ucnonvzosanuem

TaGJ’II/ILIe U CTPOCHUTIO aTOMOB

IMMOCTPOCHUC JIOTUYECKOH IeTTH




0bopyooeanusn
«Touxa pocmay)

[MosyyaT BO3MOKHOCTH
HAYYHMTBCS: COCTaBJISITh YPAaBHEHUS
peakuuii, XapaKTepu3yoIux
CBOMCTBA MarHus U €r0 COCAUHCHMUM,
1 0OBICHATD UX B CBETC
npeacTaBIeHUN 00
AIEKTPOJIUTUUECKON JTUCCOIHAITIU 1
OKHCITUTEILHO-BOCCTAHOBUTEIBLHBIX

pacCyxICHHIA.

KommyHUKaTHBHBIE: BBIOOP OCHOBaHHN
Y KPUTEPUEB C LENBIO BBIICICHUS
IIPU3HAKOB, YMEHHUE C TOYHOCTBIO
BBIPa)KaTb CBOU MBICIIM B COOTBETCTBUH
C 3aJ1a4aMy U yCIOBUSAMHU
KOMMYHUKAIIUH.

PerynartuBHbIe: IpUHATHE U

nporeccax. coxpaHeHue yueOHOH 3a1auH.
51.Kanbnwii u ero Hayuarcs: xapakrepu3oBaTh [To3HaBaTenbHBIE: BBIBICHHE OBnaneHue cucTeMoi I1.45
COCIMHCHMUS. aneMeHTsl [IA-rpynms mo 0COOEHHOCTEN M MPU3HAKOB 0OBEKTOB; 3HAHUU
’KecTkocTh BOJEI U TTOJIOXKEHUIO B TIEPUOIMIECKOM MPUBOJAUTH MPUMEPHI.
CIIOCOOEI ee Ta0JIMIIE U CTPOCHUIO aTOMOB KoMmyHUKaTHBHBIE: B3aMOJICUCTBUE B
YCTpaHEHHS. I[MonyyaT BO3MOKHOCTH X0JIe TPYNIOBO# pabOTHI, BETYT
(C ucnonvzosanuem | HAYyYUTBHCS: COCTABIATh YPAaBHEHUS JIAAJIoT, YY4aCTBYIOT B IUCKYCCHUU;
obopydosanus peaKkumii, XapaKTepU3yOLIuX NPUHUMAIOT APYroe MHEHUE U
«Touka pocmay) CBOMCTBA KAJIbLUS U €r0 COCAMHEHUMN, | TO3HUIUIO.
H OOBICHSATE X B CBETE PerynstuBHbIEC: TPOTHOZUPYIOT
MpeICTaBJICHHUI 00 pe3yabTaThl YPOBHS YCBOCHUS
3JIEKTPOJIUTUUECKON JUCCOIUALINU U M3y4yaeMoro MaTtepuaia; IpUHUMAIOT U
OKHCIIUTEIHFHO-BOCCTAHOBUTEIILHBIX COXpaHAIT Y4eOHYIO 3a7a4y.
npoleccax. 3HaTh KaueCTBEHHYIO
pPEaKIMIO Ha MOH KaJbliUsl. 3HaTh, YEM
00yCIOBJIEHA KECTKOCTH BOJBI.
YMeTh pazbICHATH CLIOCOOBI
YCTPaHEHHUS )KECTKOCTH
52.Amomunuil. [Tono | Haywaresi: cocTaBiaTh ypaBHEHUs Ilo3HaBarenbHbIE: OCYLIECTBIISATh OBiageHue cCUCTEMOM I1.46

JKEHUE aJTIOMUHUS B
[IEPUOANYECKON
CUCTEME U CTPOEHUE

XUMUYECKUX PEaKIHid,
XapaKkTepU3yIoIuX o01I1e CBONCTBA
ATIOMUHUS

MOMCK HY)XKHON MH(OpMaIuu B
yueOHUKe, aTiace.
KoMMyHHMKaTHBHBIE: yUUTbCS

3HaHUN




€ro aroma. [MosyyaT BO3MOKHOCTH BbIpa)kaTh CBOU MBICJIH B COOTBETCTBUU
(C ucnonvzoeanuem | HAYYUTHCS: OOBSICHATH ITH PEAKIIUU | C 337a9aMU U YCIOBHSIMHU
00opydosanus B CBETE MPEJCTaBICHUMN 00 KOMMYHUKAaIMH.
«Touka pocmay) OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PeryiaTuBHBIE: IPOrHO3MPOBATH
MPOIIECCOB pe3yiabTaThl YPOBHS YCBOCHHUE
M3y4aeMoTo Marepuaa.
53.Baxneitmme Hayuarcs: nokaseiBath amdortepHsiii | [lo3HaBarenbHbIE: yCTAaHOBIICHHE OBnazieHue cUCTEMOM I1.47
COEIMHCHUS XapaKTep COCMHEHUS, COCTaBIISATh MPUYMHHO-CIIEJICTBEHHBIX CBSI3eH U 3HAHUH
AJTFOMHUHUS ypaBHEHUSI COOTBETCTBYIOIINX 3aBUCUMOCTU MEXy 0ObEKTaMHU.
XUMUYECKUX PEAKIUI K: nnanupoBanue 1enu u cnocoobl
IMosry4yaT BO3MOXKHOCTH HAYYMTHCS: | B3aMMOACHCTBUS; 0OMEH MHCHHSIMH,
OOBSCHATH UX B CBETE MPEACTABJICHUI | MOHWMaHWE MO3HUITNH MapTHEpa.
00 PIEKTPOTUTHUYECKON Aucconuanmu | PerynsatuBHbIE: coxpaHeHHe yueOHOM
3a/1a4d; YYUTHIBATh BbIJICJICHHbBIC
YUYUTEIEM OPUEHTUPHI ACHCTBHUS.
54.XKene3o. [lonoxke | Hayuaresi: OOCyx1aTh CTpOCHHE I1: mouck m BBIIETIEHHE HEOOXOUMOM OBianeHue CUCTEMOM I1.48
HHE Kelie3a B aToma xelnesa, PU3nIecKue u nH(popMaIuu; CHHTE3UPOBAThH 3HAHHUH
MEePUOIUYECKOMN XHUMHUYECKHE CBOMCTBA JKelie3a MMEIOIIHMECS 3HAHUS, BHIOOP OCHOBAHHMA
CHUCTEME U CTPOCHUE IHoyyaT BO3MOKHOCTD HAYYUTHCS: | U KPUTEPUEB JIJIsl MIOCTPOECHUS
ero aToMma. Pa3bSACHITH CBOMCTBA ’KeJie3a B CBETE | JIOTUYECKOM 1NN PacCyXICHUH,
MIPE/ICTABIICHUH 00 OKUCITUTEIIBHO- YMEHHE TOJHO BBIPAKAaTh CBOU MBICIIH.
BOCCTaHOBUTEJIbHBIX MTPOIECCaX U K: hbopmupoBanue u pazBuTHE
3JIEKTPOJUTUUECKON AUCCOIUALINMI TBOPYECKUX CIIOCOOHOCTEH.
P: ymeHue oprann3oBbIBaTh CBOIO
NEeSITeNIbHOCTh, BEHIOMPATh CPEACTBA IS
peanu3anuu uesnen.
55.Coennnenns Hayuarcs: 3Hath cBolicTBa I1: BeIABIIEHHE OCOOEHHOCTEN U OBnaneHue CUCTEMOU I1.49

KEJe3a

(C ucnonvzoeanuem
0bopyooeanusn

coenunenuit Fe+2 u Fe+3
IMosry4yaTt BO3MOKHOCTH
HAYYHUTBCS: COCTABIISTh YPaBHEHUS

IPU3HAKOB OOBEKTOB.
K: B3aumoeiicTBHe B X0/1€ TPYNIIOBOM
paboThl, BEAYT AUAJIOT, yYaCTBYIOT B

3HAHUH




«Touxa pocmay)

peakiuii B CBETE MpeJcTaBiIeHUil 00
3JIEKTPOJIUTUYECKON JUCCOUMALNU U
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
nporeccax

JICKYCCHH.
P: mporHO3UpYIOT pe3ysbTaThl ypOBHS
YCBOGHHS U3y4aeMOT0 MaTepHaa.

56.I1pakTuueckas
pabora Ne7. Pemenue
AKCIIEPUMEHTATLHBIX
3a/1a4 1o Teme
«MeTtamibl 1 X
COETUHEHUS.

(C ucnonvzoeanuem
0bopyoosanus
«Touka pocmay)

Hayuarcs: BbINOJHATH
9KCIIEPUMEHTAJIbHBIC 3a]a41
WHJIMBUIYyaJIbHO PAa3HBIMU CITOCOOAMHU
IMosry4yaT BO3MOKHOCTD

HAYUYHMThCS: BEIOMpATh Hanbosiee
palMoHaIBHBIM X0/ pEIIeHUs, IeTaTh
BBIBOJIBI HA OCHOBAHUHN HAOIIOACHUI

[1: ananu3upoBaTh U OTOMpPATH
UH(POPMAILINIO; BBIIBUKCHUE TUTIOTES
uX 000CHOBaHME; TOCTPOCHHE
JIOTUYECKOW LENN PACCYXKICHUM.

K: BpIOOp OCHOBaHMII U KpUTEPUEB C
LEJIbIO BBIJICJIEHUS TPU3HAKOB, YMEHHE
C TOYHOCTBIO BbIpaXkaTh CBOU MBICIU B
COOTBETCTBUU C 337a4aMu U
YCIOBUSMU KOMMYHUKALIUU.
PerynstuBHbIe: IpUHATHE U
coXpaHEHHE y4eOHOU 3a1auH.

OBJageHne CUCTEMOMI
3HAHUN

I1.50

57.KonTpoJbHast
padora Ne3 mo
Teme: «O0mue
CBOMCTBA
MeTAJJIOBY.

Hayuaresi: npuMeHsTh 3HAHMUS,
YMEHHUSI U HaBbIKH, TOTy4YE€HHbIE TPU
W3Y4YEHUU TEMBI

I1: Be16Op Hamboee A HeKTHBHBIX
croco0Oo0B pelnIeHus 3a1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBH.
K: ymenue ¢ 1octaroyHOM MOJTHOTOU U
TOYHOCTHIO BBIPA)KAaTh CBOW MBICIIH B
COOTBETCTBHH C 3a7a4aMH U
YCIIOBUSIMA KOMMYHHUKAIIHH.

P: mpuHUMATh U COXpaHATh y4EOHYIO
3a/1a4y; CaMOCTOSTEIbHO BBIJICISTh U
(GbOopMHUPOBATH 11€Jb; COCTABJIATH IJIaH U
IOCJIE€N0BATEILHOCTE NENUCTBUM.

Tema 8. OcHoBbl oprannyeckoii xumun(10 4)




58.IlepBonavansubie | HayuaTtcesi: O0Cyx1aTh OCHOBHBIC [To3HaBaTenbHBIE: OCYILIECTBIATD DB1ajieHue CUCTEMOM I1.51
CBEJICHUS O MOJIOKEHHUS TEOPUH CTPOCHUS MOWCK HY’)KHOU WHPOpMAIUHU B BHAHU I
CTpPOEHUU OpraHUYECcKUX coequHeHu A.M. yueOHHKe, aTiiace.
OpPraHUYECKUX byrnepona KommyHHUKaTHUBHBIE: YUUTHCS
BEILIECTB. I[MosyyaT BO3MOKHOCTH BBIpaXaTh CBOM MBICIIH B
HAYYHMTbCS: 3aIIUCHIBATh COOTBETCTBHUHU C 33Jla4aMu U
CTPYKTYpHBIE (POPMYIIBI YCIIOBUSIMA KOMMYHUKAIIHH.
OpraHWYECKUX BEIIECTB HA IPUMEPE PerynaruBHbie: IPOTHO3UPOBATH
AIKaHOB pe3yiabTaThl YPOBHS YCBOCHHUE
M3y4aeMoTo Marepuaa.
59.Vupouennas Hayuarcs: onpenensTe NpUYruHbI ITo3HaBaTenbHbBIE: yMEHUE BECTH caMO- | OBlaJicHUE CHCTEMOM I1.51
Kiaccuukanus MHOT000pa3ust OpraHuYECKUX CTOSITEILHBIN MTOUCK, OTOOP 3HAHUI
OpraHUYECKUX BEIIIECTB, OCHOBHBIE MPU3HAKH nHpopmarnu, ee mpeodpa3zoBaHue.
COETMHEHUII. KJIacCU(UKAIIUU OPTraHUYECKUX KomMmyHukatuBHbIe: (popMHUpOBaHUE
COeIMHEHUI CcOOCTBEHHOTO MHEHHUS U TIO3UIIUH.
IMosyyaT BO3MOKHOCTH PerynstuBHble: TUIaHUPOBAaHKE CBOUX
HAYYHUTHCS: ONPEICIATh U30MEPHI U3 | JACUCTBUI B COOTBETCTBUU C
IPEIOKEHHOTO MePEeyHs MOCTABJICHHOM 3a/1aueii U yCIOBUSIMU
CTPYKTYPHBIX (JOPMYJI OPTaHUYECKUX | €€ pealu3aliu.
BEIIECTB, OPUEHTUPOBATHCS B
KJIacCU(PUKAIIMN OPraHUYECKUX
COEIMHEHUN
60.IIpenenbHbie Hayuaresi: O6cyxaaTh OTIENBbHBIX II: ymenue opranu3oBbIBaTh CBOKO OBnazeHue cCUCTEMOU I1.52

YIJ€BOJOPOIbIL.
Mertas, 3TaH.

IPE/ICTABUTENCH aNKaHOB (METaH,
9TaH, MpomnaH, OyTaH), UX Gpusnyeckue
¥ XUMHUYECKHE CBOICTBA,
OTIpeieNIeHusl TOMOJIOTOB,
TOMOJIOTHYECKOTO psifa

IMosry4yaT BO3MOKHOCTH

HAYYMTbCHA: COCTABIISATh

NeSITebHOCTD, BBIOMPATh CPEACTBA JJIS
peanu3anny Heen.
KomMMmyHUKaTHBHBIE: TPUHUMATh U
COXpaHATh yU4eOHYIO 3a/ady.
PerynsatusHsble: hopMHUpOBaHUE U
pa3BUTHE YMEHUN BECTU
CaMOCTOSATENbHBINA IOUCK, OTOOP

3HAaHUH




CTPYKTYpHBIE (DOPMYITBI AIKAHOB uH(pOpMAIUH.
61.Henpenenbubie Hayuarcs: CocraBisath [lo3HaBarenbHbIE: yMeHUE BeCTH caMo- | OBiaseHue cuCTEMOM I1.53
YTJII€BOA0PO/IBL. CTPYKTYpPHYIO (pOopMyIly STHIIEHA, €70 | CTOSITENBHBIN MOUCK, 0TOOP 3HaHUU
OTUseH. (u3HUecKre ¥ XUMUYECKHE CBOMCTBa, | MHPOpPMAIUH, €€ TPeoOpa3oBaHue.
KayeCTBEHHbIE PEAKIIUU Ha KommyHukaTuBHbBIE: GOpMUPOBaHUE
HENPEJENIbHbIE YTIIEBOA0POIbI. COOCTBEHHOTO MHEHHUS U MO3UIIUH.
IMosryuyaT BO3MOKHOCTH HAYUMThCsl: | PerynstuBHbIE: IUIaHHPOBaHKUE CBOUX
COCTaBJISATh CTPYKTYPHBbIE (POPMYJIBI JEHCTBUI B COOTBETCTBUHU C
TOMOJIOTOB DTUJICHA IIOCTABJICHHOM 3a7ja4€i U YCIIOBUSAMU
ee peanu3aluy, B TOM YUCIIE BO
BHYTPEHHEM ILJIaHE.
62.ITommepsl Hayuarces: CocraBisirs [lo3HaBarenbHbIE: BEIOMPATh Hanboaee | OBiaseHHE CUCTEMON I1.54
CTPYKTYpHYIO (OPMYITy alleTUIICHA, 3¢ exTUBHBIE CTIOCOOBI PEIICHHS 3HAHUM.
ero (¢u3nyecKue U XuMHU4YeCcKHe 3a]a4; KOHTPOJUPOBATh U OLIEHUBATh
CBOICTBa MPOLIECC U PE3YJbTAT AEATEIbHOCTH.
IHosyyaT BO3MOKHOCTH KoMMyHUKaTUBHBIE: JOTOBAPUBATHCS O
HAYYHUTBHCHA: COCTABIIATH YPAaBHEHUS pacnpenenenuu GyHKIHM 1 poJieit B
XUMHUYECKUX PeaKLnid, COBMECTHOM JIeATEIbHOCTH.
XapaKTepHU3YIOIINX CBOICTBA P: ymeHue opraHm3oBbIBaTh CBOIO
aleTuiIeHa NeSITeNIbHOCTh, BEIOMPATh CPEACTBA IS
peanu3anuu Leeu.
63.I1pousBogHbIC Hayuares: O6cyxnats onpenenenue | [IpenMerHbie: aHanu3upoBaTh U I1.55

YIJIEBOJOPOIOB.
Cnuprsl.

CHUPTOB, 00IIYI0 GOPMYIy CIIUPTOB,
(bU3n0JIOTHYECKOE JCHCTBUE
METaHOJIa ¥ STaHOJIa Ha OPraHu3M
IMosry4yaTt BO3MOKHOCTH
HAYYHUTHCH COCTABIIATH yPaBHEHUS
peaKIuii, XapaKTepU3yIOIINX
CBOMCTBA CIIUPTOB

oTOUpaTh UH(OPMALIHIO; BBIABUKEHHE
TUIOTE3 U UX 000CHOBAHHUE;
IIOCTPOEHUE JIOTUYECKOH 1IN
pacCyXICHUN.

KoMMmyHuKaTHBHBIE: BEIOOP OCHOBAHUI
U KPUTEPUEB C LENBIO BBIICICHUS
IIPU3HAKOB, YMEHHUE C TOYHOCTBIO
BbIPa’KaTb CBOU MBICJIU B COOTBETCTBUU




C 3aJa4aMiu U yCIIOBHUAMU
KOMMYHUKaAIIUU.
PGFYHSITI/IBHI)ICI IIPHUHATHE U
coxXpaHeHHe yueOHOM 3a1auH.

64.Kap6oHoBbie Hayuarcsi: onpenensits GopMyIibl [lo3HaBarenbHbIE: CAMOCTOSTENILHO Pa3Butue I1.56
KUCcHoThL. CII0KHBIE MypaBLHHOﬁ u YKCYCHOﬁ KHCJIIOT, CO3J1aBaTh aJIrTOPUTM ACATCIIbHOCTU IIPHU CaMOOIIpCACIICHUA U
3¢upsl. XKupsl HMMETh IPEJCTABIEHUE O CIOMKHBIX pelieHny npoodieM pa3IuyHOro a/IeKBaTHOTO
aupax XapakTepa. OIIEHUBAHMS CBOMX
IosyuaT Bo3Mo:kHOCTH HayunThest: | KoMMyHukaTuBHBIE: (popMHUpOBaHHE JIOCTHXKEHUI B
COCTaBJIATh YPAaBHCHUA XUMHUUYCCKUX CcOOCTBEHHOTI'0O MHEHUS U IIO3UITHH. MMPUMCHCHUU 3HAHUH B
peakIuii, XapaKTepU3YIOIUX o0IIre PerynsTuBHBIE: YUUTHIBATH HOBOW CHUTYaIlUH.
CBOICTBA KUCJIOT, HA IPUMEPE YCTaHOBJIEHHBIE ITPABUJIA B Crpemienue K
MYPaBBUHOM M YKCYCHOU KHUCIIOT. IUTAHUPOBAHUM U KOHTPOJIE criocoba [IO3HAHUIO TOT'0, YTO
cocTaB, (pu3nuecKre CBOMCTBA, peLIeHNs]; OCYIIECTBIEHUE MOIIArOBOT0 | HEU3BECTHO, HO
IIPUMEHEHHE U OUOJIOTHYECKYIO POJIb | M UTOTOBOTO KOHTPOJISL. UHTEPECHO.
AKHUPOB
65.YrneBoanl Hayuarcs: onpenensith [To3HaBaTenbpHBIC: BRIOMPATh HAOOJIEE OBJageHue CUCTEMON I1.57
MOJIEKYJISIpHbIE (POPMYIIbI TIIFOKO3BI, 3 PeKTUBHBIE CIIOCOOBI PEIICHUS 3HaHUH
caxapo3bl, Kpaxmala, LeJUII0JI03bl, 3aj1a4y; KOHTPOJIMPOBATh U OLICHUBATh
Ka4eCTBEHHYIO PEaKLUIO Ha IJIIOKO3Y | MPOLECC U Pe3yJbTaT AesTeIbHOCTH.
U KpaxmaJl, OM0JOrHYECKYIO POJIb KoMMyHMKaTHBHBIE: TOTOBapUBATHCS O
TJIFOKO3bI U caxapo3bl pactipeneneHuy GyHKUMHA U poJieil B
IMosry4yaT BO3MOKHOCTh HAYYMThCS: | COBMECTHOMU ACATEIBLHOCTH.
OIpeNieNATh CXO/ICTBA U pa3Inune PerynsatuBHble: ymeHue
KpaxMasa 1 LEJUIIOJIO3bI OpPraHU30BBIBATH CBOIO JESTEIBHOCTD,
BBIOMPATh CPeACTBA IS peasln3aliuu
Lemnen.
66. AMUHOKHCIIOTBHI. Hayuarcs: onpenensts [lo3HaBarenbHbIE: yMEHUE BECTH caMo- | OBianeHue cucTeMou I1.58

benxu

MOJIEKYJISIpHBIE (POPMYJIBI TIFOKO3BI,
caxapo3bl, KpaxMaia, LEeJUII0JI03B],

CTOSATENbHBINA IOUCK, OTOOP
uHpOopMalny, ee npeodpazoBaHue.

3HaHUH




Ka4eCTBEHHYIO PEAKIIMIO HA TIIOKO3Y
Y KpaxMmaJ, OMOJIOTUYECKYIO POJIb
TJIFOKO3BI U Caxapo3bl

HOJIy‘l aT BO3MOKHOCTb HAYYMTLCH.

ONpCACIIATh CXOACTBA U PA3JINYINC
Kpaxmaja U 1nCJII0JI03bL

KoMmmyHuKaTHBHBIE: POopMHpOBAHUE
COOCTBEHHOIO MHEHUS U ITO3HUIIHM.
PerynsaruBHbI€: MJIaHUPOBAHUE CBOUX
JEWCTBHI B COOTBETCTBHH C
IIOCTaBJICHHOM 3a7ja4ei U YCIIOBUAMU
€e peaju3aluu.

67.KonTposbHasi
padota Ned no
Teme: «Opranuyeck
ast XUMHUs».

Hayuarcsi: npUMeHATh 3HAHHUS,
YMEHUS U HAaBBIKH, [TOJTyYECHHBIE IIPU
W3yYEHUU TEMBI

[To3naBaTenpHBIC: BBIOOP Hanboee

3¢ PEeKTUBHBIX CTOCOOOB PEIICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
ycioBuil. KoMMyHHKaTUBHBIE: yMEHUE
C JOCTATOYHOHU ITOJTHOTON M TOUYHOCTBIO
BBIpa)XaTh CBOM MBICITH B COOTBETCTBUH
C 3aJ1la4aMu U yCIOBUSAMH
KOMMYHHUKAIIUH.

PerynstuBHble: IPUHUMATD U
COXpaHATh y4eOHYIO 3a/1a4y;
CaMOCTOSITEILHO BBIIEISTH U
dbopMUpOBATH 11€]1b; COCTABIATH IIAH U
IIOCJIE€N0BATEILHOCTE NEUCTBUM.

Passurne
caMOoOIpeeNeHus U
aJIcKBaTHOTO
OLICHUBAHMS CBOMX
JIOCTHKEHUH B
IIPUMEHEHNH 3HAaHUH B
HOBOU CUTyalluu

68.0000111€H1E
3HAHUH, TOJYYEHHBIX
B 9 K.

Hayuatcsi: 060011aTh OCHOBHBIC
TOHATHS Kypca XumMun 9 Kiacc

[To3HaBaTenbHbBIE: CAMOCTOSITETEHO
CO3/1aBaTh aJITOPUTM JESITEILHOCTU MIPH
pelIeHrur IpooIeM Pa3IMYHOTO
Xapakrepa.

KommynukaTuBHBIE: popMHUpOBaHHE
CcOOCTBEHHOTO MHEHHUS U TIO3UITUH.
PerynsTuBHBIC: YIUTHIBATH
yCTaHOBJICHHBIE MIPABUIIA B
TUTAHUPOBAHUM U KOHTPOJIE Criocoda
pELIeHUs; OCYIIECTBICHUE MOIIArOBOTO
Y UTOTOBOT'O KOHTPOJIA




KoHTpoJb ypOBHSI JOCTHKEHUH ITIAHUPYEMBIX pe3yJIbTAaTOB.

Buovl konmpoas: TeCTUpOBAaHUE; YCTHBIM KOHTPOJIb; CAMOKOHTPOJIb U B3aUMOKOHTPOJIb; PE3yIbTAThl IPAKTUYECKUX U JTa0OPAaTOPHBIX PadOT;
Cooeporcanue konmpons: 3HaHUE TOHATUS, TCPMHUHBL, YMEHHE CAMOCTOSATENIPHO OTOUPATh MaTepHall, aHaJIM3UPOBATH JESTEIbHOCTh YEIIOBEKa,
BBICKa3bIBATh CBOM CYXKJCHHS, CTPOUTh YMO3AK/IIOUEHHUS; YMEHHE UCII0JIb30BATh [IOJIyY€HHbIE 3HAHHS Ha IPAKTHKE.

CPEACTBA KOHTPOJISA k yueonomy Kypey «Xumus.» 9 Kiaace

1 BapmanT « DJIEKTPOJTUTHYECKAS TUCCONUALNS H CBOHCTBA 3JIEKTPOJIUTOB)»

1. DnekTpouTaMH Ha3bIBAIOTCS BEILIECTBA: a)[TPOBOIAIIME MICKTPUUCSCKUI TOK, O)IIPOBOISIIME SJICKTPUICCKHIA TOK B paCTBOpaX U paciljiaBax, B) HE

MIPOBOJISAIINE AIEKTPUUCCKHUI TOK, T')PACTBOPUMBIE B BOJIE

2. Brigenwre psij, B KOTOPOM Bee BerecTBa- aekTpoiauThl: a) NaOH , AgCl, caxap, 6) atunossrit criupt, HoSiO3, KOH, 8)CuSO4, NaOH , HCI, 1) aTr0BBIiH

CIIHPT, BOJA, caxap

3. BeriecTsa mpu JUCCOMAIINN, KOTOPBIX 00Pa3yIOTCs TOJIBKO aHUOHBI THIPOKCOTPYIIIIBI, 3TO: a) KACIOTHI, O)IIEIOud, B) CPEIAHUE COIH, T) KHUCIIBIC COIH

4. Peakiiuu HOHHOIO OOMEHA MJYT JIO KOHIIA, C BhIJCICHUEM rasa, npu B3aumoneicteun: a) Cu(OH)zu HaSO4

6) KOH u Zn(NQOs)2 8) Na,COz u HCI r) KOH u HCI

5. Kakoe BemiecTBo MpOBOAUT JIEKTPUIECKI TOK: a) caxap (TBep.) , 0) caxap (pacTBop), B) XJIOpu HATpUs (pacTBOp), T) XJIOPHI HATPHS (TBEP. )

6. Y KaKoro BeIecTBa MIEKTPOIUTHYECKas Jrccormalus nporekaer crymendaro:  a)Fe(OH)s  0)KoSOs B)Fex(SOs)3 1) HoSO4

7. OTMeTbTe, B KAKOM CITydae peaKiys Mex Iy HoHaMH He nporekaer: a) 3K* + PO~ 6) Fe** + 30H~ B) Ca®* + CO % r) Ba?" + SO4*

8. Ompenenure CI0XKHBIM aHHOH: a) HOH Oapusi, 0) cynb(aT-uoH, B) MOH AJTIOMHUHHMS, T) XJIOPHI-HOH

9. BriGepute npaBrIIbHYIO 3aMMCh YPABHEHHS JUCCOLMAIMH a30THOH KucaoThl: a) HNOsz— H* + NO* 6) HNOs;— H + 3NO*  B) HNO3— H + NO,*

r) HNOz— H* + NOs’

10. Kakyio cpeny umeer pactsop Mg(NOs).: a) kuciyro  6) mIeI04HYIO B) HEHUTPAIIGHYI0  T') TOMOTCHHYIO

11. ®opmyna cunbHOro AnekTponuta: a) HoSO;  6)CaCOs3 B) H.COs3 r) CaSO; 1) HNO;

12. Macca conu, obpasoBasiietics npu HarpeBadun 20r okcuaa meau(Il) ¢ 21r cepHolt  KUCIOTHI, paBHa: a) 16,4r 6)20,2r B)34,3r T1)42,5r 1) 50,3r

13. O6bem Bogopoaa (H.y.), 00pasyromerocs npu B3aumoeiictBuu 13r nuHka ¢ 24,5t pacTBopa cepHON KUCIIOTHI, paBeH: a) 2,24 6)4,481 B)6,72n 1) 5,600
m)7,12n

2 BapuaHT « DIEKTPOTUTHYECKAS TUCCONMAIMS U CBOHCTBA 3JIEKTPOJIUTOB»
1.He mpoBOANT 3NIEKTPUYECKII TOK BOTHBIA PACTBOP: &) CEPHOM KHUCIOTHI, 0) THIPOKCHIA HATPUS, B) caxapa, T) THAPOKCHIA KaIHs
2. Ocaznok oOpasyercs IpHu B3aUMOEHCTBUN pacTBopa xjopuna kenesa(ll) u: a)runpokcuaa HaTpus, O)cynbdara HATpus, B)HATPATa HATPHS, T)XJIOPHUA HATPHS

3. BemecrBa, KOTOpbIE IPH AUCCOIUAITIH 00Pa3yIOT TOIBKO KATHOHBI BOJOPO/IA, HA3BIBAIOTCS: a)CONISIMHU, 0)KHACIOTaMH, B)IIEIOYaMH, T)aM(pOTEepHBIMH
TUJIPOKCHIAMH

4. HeanekTponutaMu sSIBIISIIOTCS BCE BEIIECTBA IPYIIIHL: a) pacTBOP TOBAPEHHOM COIH, caxap, I», 0) aTunoBsrii crimpt, constaast kucnora, Ca(OH)z, B) constHast
KHCJIOTa, PACTBOP MOBAPEHHOM COJH, STUJIOBBIN CIIUPT, I') caxap, STHIIOBBIHA crupT, I»

5.BbIienuTe BeecTBo, Mpu TUCCOIMAIIH KOTOPOro oopasyercs cuiukar-uon: a) CaSiOz  6) HoSiO3  B) NasSiOs r) BaSiO; 1) ZnSiO3
6.0Omnpenenute GOpMyITy BEIIECTBA, SJICKTPOIUTHICCKAS AUCCOLUAIIAS KOTOPOTO MPOTEKAET CTYIEHYATO: a) Ba(OH): 6) HNO3 B) NaOH r) HCI

7.0npenenuTe MPOCTON KATUOH: a)MOH aMMOHHSI, 0)KapOOHAT-NOH, B)CYJb()AT-UOH, T)HOH KaJIUS



8.CoxkpalenHoe HoHHoe ypaBHenne Ba®* + SO# — BaSO,| cooTBeTCTBYET B3aMMOIEHCTBHIO:

a) Ba(OH)., + HCI, 6) Ba(OH), + H.SO4 B) Ba(OH)2 + HNOs; 1) Ba(OH), + H2SO3
9.HaiiiuTe HOHBI KOTOpBIE MOTYT COBMECTHO HaXOIUThCA B pacTBope: a) AF*u OH™ 6) Zn* muOH B)Na*mOH  r)Cu®* uOH 1) Fe** u OH
10. IIpu noGaBneHMM B BOIY KaKOT'0 U3 3THX COSAMHEHUH peakius cpenbl Oyner kucnoi:  A) KoCOs b) Na,SOs  B) KxSO4 I') Na,COs;  JT) CuCl,
11. CHJIBHBIM 3JIEKTPOJIUTOM SBIISIE€TCS BOAHBIN PacTBOP: a)yKCYCHOM KHCIIOTHI, 0)CepOBOIOPOIHOM KUCIOTHI, B)CEPHOI KUCIIOTHI, I)CEPHUCTON KUCIIOTHI
12.Macca cynbdarta HaTpusi, 00pa30BaBIIErocs Mpy B3auMojeicTBrM 49T rupokcuia HaTpus U 491 cepHOW KHCIOThI, paBHa: a)49r, 0)71r, B)87T 1)98r )
100r
13. O6bem okcuna yriiepoaa (IV), BeienuBierocs npu coenuaernn 30T CONISTHOM KUCIIOTHI ¢ 25T KapOoHaTa Kajlblvs, paBeH: a)5,61, 0)6,51 B)7,61 1)8,51, 1)
9,61

KonTtpoabnas padora Ne2 mo temam: «Kucsopoa u cepa. A3or u gocdop. Yriepoa i KpeMHHI» Bapuant I

Al. Cxema cTpoeHHs aTOMa XMMHYECKOT'0 AJIeMEeHTa KpeMHUs: a)2e, 4e, 0)4e, 2e, 8e, B) 2e, 8e, 4e, 1) 2e, 4e, 8e

A2. TTonoxuTenbHYIO cTerneHsb okuciienus (hochop He mposiisier B coequaenun: a) P20s, 6) PCls B) H3P, ) P203

A3. KucnorHsle cBOWCTBa BBICIIUX OKCHJIOB XUMHUECKHX 31eMeHTOB B psity N20s — P20s— AsyOs— Sba0s : a) ycunuBarotces, 0) ocnadeBaroT, B) He
M3MEHSIIOTCS, T)CHauasa yCHIIMBAIOTCA, 3aTEM 0cllabeBaloT

A4. AMMUIak He BCTYITaeT B XUMHYECKYIO PEAKIIHNIO C: a)KUCIOPOIOM, 0)CONITHON KHUCIOTOM, B)BOIOPOIOM, T)BOJOM

AS. CoenvHeHHS cepbl C METaJIaMU Ha3bIBaIOT: a)cynbdatamu, 0)cynbhunaMu, B)CYIbPHUTAME I')CEPHHUCTHIMU METAIIAMU

A6. B pe3yibpTaTe OKHCIEHAS aMMHaKa B IPUCYTCTBUHU KaTannu3aTopa oopasyrores: a) okcup azora(ll) u Boga, 6)okcun azota(IV) u Boma, B)a3oT U BoJa, T)OKCHT
aszora(Il) u Bomopon

A7. CokpareHHOMYy HOHHOMY ypaBHeHHio: CO, + 20H = H,0 + CO3? cooTBeTcTBYeT XUMHYECKask peaKIus

a) MEXIy COJISTHON KHCIIOTON W KapOOHATOM KaJIbITHs, 0) MEXITy THIPOKCHIOM HaTpus U okcuaoM yriaepomaa(IVv),

B) ME&XIy KPEMHHUEBOH KHACIOTOH M KapOOHATOM KaJIvs, T) MEXAY KapOOHATOM HATpus U oKcuaoM KpeMHusA(IV)

A8. V3 npuBeIeHHBIX YPaBHEHHI XUMUYIECKUX PEAKINil peaknuel nonHoro oomena ue ssisiercs: a) 2NH4OH + CO2 = (NH4)2CO3 + H20, 6) (NH4)2CO3 =
2NH3 + CO2+ H20  B) NH4OH + HNO3 = NH4NO3 + H20, 1) 2NH4OH + CuCl, = 2NH4CI + Cu(OH).

Bl. YcranoBuTe coOTBETCTBHE MEK/TY UCXOJHBIMH (MCXOIHBIM) U MOJTyYCHHBIMH BELIECTBAMHU B YPABHEHUAX XUMHYCCKUX PEAKIH, XapaKTePH3YIOLINX
cpotictBa dochopuoit kuciorel. 1)H3POs + Ca— 2)H3PO4 + Ca(OH),— 3) HsPO4 + CaCl; — 4) H3POs —

A) P,05 + HO B) Ca3(P04)2 + HCI B) P+ H,O F) Ca3(PO4)2 + H> I[) Ca3(PO4)2 + H,O

B2. YcTaHOBUTE COOTBETCTBHE MEXK/Ty PEAKTHBOM H I'PYIIION BEIIECTB, KOTOPHIE MOKHO OOHAPYKHUTH C TIOMOIIBIO ATOI'0 PEaKTHBA:

1) pactBoprMBIe cou Oapusi, 2)pacTBOPUMBIE COMH cepedpa, 3)KHCIOTHI (CoMsiHas, a30THAsT), 4) PAaCTBOPHMBIE COIH MEIH

A) xapOoHaTsl, b) cepoBogOpoaHAas KMCIIOTa M paCTBOPUMBIE B BOJIe CyIb(hUIbI, B) TajJoreHoBo1opoIHbIe KHCIOTH U UX conn, kpome HF, ') conn xene3a B
CTETeHsIX OKUCIeHus +2 | +3 WM coNu CBUHIA, J])cepHas KHCIOTa U ee CONH - CyTb(aThl

B3. YcraHoBUTE COOTBETCTBUE MEXK/TY CXEMOH MEPEX0/a AIIEKTPOHOB B XUMHYECKON PEaKIH U IPUMEPOM, HILTIOCTPUPYIOLINM e€.

1)N® -N*2 2)N3— N* 3)N"™— N*2 4)N*™— N*

A) HNO3 + Cu— Cu(NO3); + NO+H0  B)NO+0,—»NO2, B)N2+0;— NO, I')NH3+ O0;— NO+H0, ) HNO3 + Cu— Cu(NO3), + NO; +
H20

B4. KonuentpupoBaHHasi cepHasi KUCJIOTa SBIISIETCSI OKUCIUTENIeM B XuMHuueckux peakuusx: a) Cu + HaSOs— CuSO4+ H20 + SO,

6)Cu0 + HSO4— CuSO04+ H20, B) NaCl + H,SO4 — Na,S04 + HCl, F) C + H,S0,— CO, + H,0 + SO0y,

BS. Hanummre ypaBHEeHHsS XUMUYECKUX PEakIHid, B KOTOpIX okcu yriaepoaa(IV) Oyner B3anMoaelcTBOBaTh ¢ THAPOKCUAOM JIUTHS, OKCHIIOM KaJbLUs, BOJIOH,
xnopunom meau(IT).



Cl. Hanummre B IPUBEAEHHOM CXEMe HaJI CTPENKaMu (pOPMYJIbI BELIECTB, C MOMOIIBI KOTOPBIX MOKHO OCYIIIECTBUTH yKa3aHHbIE TpeBpamieHus. Ca—
Ca(OH);— CaCO3— Ca(HCO:s)
C2. K pactBopy, coaepxariemy 10,7 r xiopuaa aMMoHus, 100aBUIN H30BITOK pacTBopa HUTpata cepedpa. Onpeenure Maccy 00pa3oBaBIIETrOCs 0CaIKa.

KonTtpoasnas padora Ne2 mo temam: «Kucsopoa u cepa. A3ot u gocdop. Yriepoa 1 KpeMHHIN» Bapuant I1

Al. Cxema cTpoeHHs aToMa KHciopoja: a)2e, 4e, 6e, 0) 2e, 8e, 4e, B) 2e, 8e, 6e, 1) 2e, 6e,

A2. TTonoKUTENBHYIO CTEIICHh OKUCIICHUS a30T He mposBiisieT B coenuuennn: a) N20, 0) NO, B) N0y, 1) CazN»

A3. B paay Si0— P20s—S0O3— Cl207 ¢ yBenuueHneM OTHOCUTEILHON MOJICKYJIIPHON MacChl OKCHJIOB: a) YCHUJIMBAIOTCS OCHOBHBIC CBOWMCTBA BEIIIECTB, 0)
YCUIJIMBAIOTCS KHCIIOTHBIE CBOMCTBA BEIIECTB, B) YCHIIMBAIOTCS aM(pOTEPHBIE CBOWCTBA BEIIECTB, I') CBOMCTBA BEIIECTB MPAKTHYECKH HE U3MEHSIOTCS

A4. Cepa He BCTyIaeT B XUMUYECKYIO PEaKIMIO: a) C BOAOPOAOM, 0) C KHCIOPOJOM, B) C METAJIJIaMH, T) C BOZOH

AS. CoenrHeHHs a30Ta C METaJUIaMH HA3bIBAIOT: a)HUTPAaTaMK, O)HUTPUTAMH, B)HUTPUAAMHU, T)a30TUCTEIME Me

A6. B pesysbTare nonHoro cropanus Mmerana oopasyrotces: a)CO2u Ho, 6) C u H2O, B) CO2 u H20, 1) CO 1 H>0,

A7. CokpaiieHHOMy HOHHOMY ypaBHeHmio: PO, 3+ 3Ag © = AgsPO,cooTBeTCTBYeT XMMHUUECKas peakiys a) Mex1y hocdaToM HATPHS U XJIOPHIOM cepebpa, 0)
Mexy hochaToM HATPUsS U HUTPATOM cepedpa, B) Mexay (ochaTom HATPHs U OKCUIIOM cepedpa, T') Mexay GocdaTom HaTpus u cepedpoM

A8. 3 mpuBeneHHBIX YpaBHEHUH XUMUYECKUX PEAKITHI peakiueil oOMeHa sBIISeTCs: a) (NH4)2CO3 = 2NH3 + C02 + H20, 6) H3P04 +
3NaOH = NasPO4 + 3H20, B) Cu+4HNO3 = Cu(NO3)2 + 2NO; + 2H>0, r) 4P + 50, = 2P;0s5

BI YcTaHOBUTE COOTBETCTBHE MCXAY UCXOOHBIMU U MOJTYUYCHHBIMU BEIIECTBAMU B YPABHCHUAX XUMHWYCCKUX peaKuMﬁ, XapaKTCPpUIYIOIINX CBOMCTBA aMMHaKa.
1)NH3 +H,0 —  2) NH3 + H,S0, — 3) NH3 + 0.— 4) NH3 + 02(B npucyTCTBHH KaTajau3aTopa) —

A) N, + H.O B) NO; + H,O B) NHsHSO0, , F) NO + H,O I[) NH; OH

B2. YcTaHOBUTE COOTBETCTBHE MEKy HOHOM M CIIOCOOOM €ro 0OHapyKeHHS B pacTBopax: a) I, 6) S0,2 , B)NO3 ", r) NHy"

A) npu 100aBJICHUH IIEI0YH 00pa3yercs ra3 ¢ XxapakKTepHbIM 3amaxoM, b) mpu go0aBieHrr HUTpaTa cepedpa o0pa3yeTcs KeIThlii TBOPOKUCTHIH 0CaJIOK,
HEPaCTBOPUMEI B a30THOU KHCIIOTE, B) Ipy HarpeBaHWM ¢ MEIbIO M KOHIICHTPUPOBAHHONW CEPHON KHCIIOTOH 00pa3yeTcs Tory0ol pacTBOp M BEIACISACTCS OypHId
ras, ') mpu nobaBnenuu HUTpaTa Oapusi 00pazyercs METKOKPUCTAIUTMYECKUI 0CaZioK, HEPACTBOPUMBIN B a30THOW KHUCIIOTE

B3. YcranoBuTe COOTBETCTBHE MEXKIY CXEMOM ITEpPeX0/Ia AIEKTPOHOB B XMMHIYECKON PEaKINH U TIPUMEPOM, WILTIOCTPHUPYIOIIEM €e.

1) S%— S 2)S?— s* 3)S - g? 4)S " 8"

A) S0, + H,S— S + H,O B) S + 0,— S0, B) S+ H; — H,.S F) H,S + 0, — S0, + H,O I[) S0, +0,—S0O3

B4. CepoBonopon mposiBisieT CBOMCTBAa BOCCTAHOBUTENS B XUMUYECKUX PEAKIUAX

1)H28 + 0,—S + H0, Z)st + NaOH— Na,S + H,0, 3)H28 + S0, — S + H20, 4)H28 + PB(NO3)2 —PbS + HNO3

BS. Hanumte MoneKysipHBIE U COKpAIIEHHBIE MOHHBIE ypPaBHEHUS XUMUYECKAX PEAKIHH B TEX CIIy4asx, TAe BO3SMOXKHO B3aMMOJIECHCTBIE MEXIY CIENYIOHNMH
napamu Beects: 1) SiO2 + O, — 2) (NH4)2CO3 + HNO3 — 3) SiO; + H,O — 4) Ca(OH); + CO2 — 5) SiO, + HCI—

Cl. Harmmmure B IpUBEIEHHON cXeMe HaJ CTpenKaMi (OpPMYIIBI BEIIECTB, MK YCIOBUS, C TIOMOIIBIO0 KOTOPBIX MOYKHO OCYIIECTBUTH YKa3aHHBIE MPEBPAIIICHUS:
KN03—>02—> P205—> Ca3(P04)2

C2. Onpenenute Maccy ocajka, KOTOpPbI oOpa3yercs mpu Ao0aBieHUH U30bITKA XIIOpUAa Oapus K pacTBOpPY, coAepkamiemMy 52,8 T cynbhara aMMOHHUSL.

KonTpoabnas padora mo teme «MeTtamib. 9 kiiace 1 papuaHT Yacts A

1. HaumGonee sipko MeTaymndeckue cBoWicTBa mposieisier: a) K, 0) Be, B) Al, r) Na

2. Psia, B KOTOPOM 3JIEMEHTHI PAcIlOIOKEHBI B IIOPSAKE BO3pacTaHUA UX aTOMHOr0 paauyca: a)Al-Mg—Na, 0) Ca—Ba—Be, B) K—»Na—Li, r) K->Ca—Al
3. DnekTponHas koHpuUrypanus 2 8 3 COOTBETCTBYET aToMy: a) cKaHaus, 0) Oopa, B)aTFOMHUHHS, T) KA

4, PeaxtuBom Ha non Ag’ asnsercs uon: a) CO32, 6) Na*, 8) OH', r) CI



5.Haubornee akTHBHO ¢ BOJOI MpH KOMHATHOM TemIiepaType OyAyT B3auMoelicTBoBaTh 00a Meraia u3 napsl: a) Na u Cu, 6) Nau K, B) Ku Zn, r) Cuu Hg
6. C pacTBOpamu KUCIOT OyayT B3auMoeicTBoBaTh 00a merauia: a) Nau Cu, 6) Ku Hg, B) Alu Zn, r) Cu u Hg

7. Ilpu B3aMMOIECTBUM LIMHKA C BOJOM MPH HAarpeBaHUK 00pa3yeTcs: a)coib U BoJa, 0)0CHOBaHUE U BOAOPOI, B)OKCH] METAlIa U BOIOPOJ, T) peaKius He
MpoTeKaeT

8. C Bogoi1 ¢ 00pazoBaHrEM OCHOBaHHUS M BOIOPOAa OyzeT B3auMoeiicTBoBath: a)Na, 0)Zn, B)Cu, 1)Ag

9.AMmdoTepHBIit oKcH] 00pa3yercs Ipy B3aUMOICHCTBUN KUCIOPOa U: a) HATpHsl, 0) MarHus, B) Oapusi, I')aTIOMUHHUSI

10. /ly1s BEITECHEHHS MEIM U3 PAcTBOpa €€ COTM MOKHO HCIIOJIb30BATh: a)KaJIbLIUH, O)IIMHK, B)IIMTUH, I')cepeOpo

Yacts B
11. YcranoBUTE COOTBETCTBUE MEXKTY 12. YcTaHOBUTE COOTBETCTBUE MEK/Y BEIIECTBAMU,
HCXOHBIMH BEIECTBAMH U IIPOIAYKTAMH BCTYIAIOIUMH B XUMHUYECKOE B3aMMOICHCTBUE U
peakuui MpU3HAKAMU JaHHOU pEeaKInu.
Hcxonubie BemecTna IIpoaykTel peakuuu BzaumoneiictBytomue [Ipu3Haku peaknuu
BEIIECTBA
A) NaCl+AgNOz— 1) CuOH|+NaCl A) IIMHK ¥ coysiHas KUCIoTa | 1) BhiJeneHne OeclBETHOr O
B) CuS0O4+BaCl,— 2) Cul+FeCl, B) *ene30 u pactBop rasa ¢ pe3KuMm 3araxom
B) Fe+CuCl,— 3) Cu(OH)2+NaCl xnopuaa meau(1l) 2) BhIZeNIeHUE Ta3a Oe3 1Bera
I') NaOH+CuCl— 4) NaNO3z+AgCl B) pactBop cynbdara Meau 1| u 3anaxa
5) CuCl+BaS04| pacTBOp TUAPOKCHAA KU | 3) BhINAJEHUE KPACHOIO
6) Cul+FeCls I') menp 1 KOHLI. cepHas ocajka
KHCJIOTa 4) BBIIaZICHUE TOTYOOT0
ocajKa
Yacts C.

13. Muicnennwiii sxcnepumenm. Tpebyercs monyuuTs ruapokcu xenesa(ll) B pesynbrare mpoBeeHus ABYX MOCIEI0BATENBHBIX peakiuii. Beioepure
He0OXOIMMBIE JIJIS TOrO PEAKTHBEI M3 YHCIIa TeX, KoTopbie Bam mpemmoxensl. Fe, HCl, NaOH, H2O, Cl;

3anumuTe ypaBHEHUS IBYX peakiuil. s peakunn oOMeHa cOCTaBbTE COKPAIIEHHOE NOHHOE YPaBHEHHE.

14. Kakast Mmacca Meau o0pa3yercsl IpH B3auMOJICHCTBHH 2 MOJIb JKelle3a C pacTBOpoM, cojiepkanium 16t cynbharta memu(1l)?

KonTtpoabnas padora no teme «MeTtanib. 9 kiiace 2 BapuaHT Yacte A

1.ATOM MHTHS OTIMYAETCS OT MOHA JINTHUS: a)PaJNyCOM YacTHUIbI, 0) 3apsIOM spa, B) YUCIOM MPOTOHOB, T)YHCIOM 3JIEKTPOHOB

2.Merainn, posBISIONINNA TEPEMEHHYIO CTEIIeHb OKUCIICHVS B COSMUHEHHSX: a)allIOMUHII, 0)0apui, B)Kene30, T) KaJuii

3.I'pynma neproauvecKkoil CHCTeMBI XHMHYECKIX JIEMEHTOB, B KOTOPOI BCE 3JeMEHTHI oTHOCsTCs K Metaimam: a)l , )11, B)IIL, r)IV 4.Pan xumudeckux
AJIEMEHTOB, PACIIONIOKEHHBIX B IMOPSIKE YBEIMUEHUS MX aTOMHBIX paguycoB: a)K —Na —Li, 6)Al -Na —Mg, B) Li — Na — K, ) Na — Mg — Be
5.BasieHTHOCTh 3 B COCTMHEHHSIX MOT'YT TPOSBIIATH 00a siemenTa: a)Be u Ga, 6) B u C, B) Al u Fe, 1) Ag u Al

6.BemecTBO, KOTOpPOE MOXKET BOCCTAHOBHUTH Melb M3 € OKCHJIA, - 3TO: a)BOOPO, 0)a30T, B)CONsHAs KUCIOTA, T)oKcu yriepoaa (IV)

7.PeaxtuBom Ha non Ba®* sensercs non: a)Cl, 6) SO4> 8) NOs 1) Brr

8.Psi1 XMMHYECKHX 3JIEMEHTOB, PACIIOJIOKEHHBIX B MOPSAKE YCHIIEHHS METaJUIMYeCKHX cBoicTB: a)Ca —Mg —Be, 6)Na —-Mg —Al, B)Al - Mg — Be, 1) Li
— Na— K

9.Meraut, KOTOpPEIi He B3aMMOJICHCTBYET C COJITHOW KUCJIOTOMU: a)KallbIIuH, 0) PTYTh, B) IIUHK, T )XKEI€30



10. TIpu B3aumojeiicTBUM Kausi C BOJIOM 00pa3yercs: a) COib U BOAa, 0) OCHOBaHME U BOJIOPO/I, B) OKCHJI METaJlIa U BOJIOPO/I, T) PEAKIUS HE TPOTEKAET
Yacts B

11. YcTaHOBUTE COOTBETCTBHE MEKIY 12. YcTaHOBUTE COOTBETCTBUE MEX/IY BEIIECCTBAMH,
HCXOTHBIMH BEIIECTBAMHU M TPOIYKTAMH BCTYIAIOIIUMHU B XHMUYECKOE B3aUMOJICHCTBHE U
peakuuii MpU3HAKAMU JAHHOU pEeaKlnu.
Hcxonubie BelecTBa IIpoaykTel peakuuu BzaumoneiictBytomue [Tpu3Haku peakuuu
BEIIECTBA
A) Na;SOs+BaCl— 1) CuOH|+NaCl A) pactBop cynbdara meau | 1) Beienenue GeCIBETHOO
b) Fe+CuCl,— 2) Cul+FeCl2 ¥ PacTBOP I'MIPOKCHIA rasa ¢ pe3KuM 3araxom
B) NaOH+ AICl;— 3) Al(OH)s+NaCl KaJTHst 2) BbIJeneHue raza 6e3 1Bera
I') KCI+AgNO3;— 4) KNOs+AgCl B) sxene3o u pacTBop ¥ 3amaxa
5) NaCl+BaS04| xnopuaa meau(1l) 3) BBINaICHUE KPACHOTO
6) Cul+FeCl3 B) 1iuHK ¥ coisiHas KMCIOTa | Ocajka
I') Mmenp u xoHII. cepHas 4) BbInaieHue roayooro
KHcjiora ocajaka
Yacts C.

13. Muicnennuiii sxcnepumenm. Tpebyercst monyuuthb ruapokcuy sxene3a(lll) B pe3ynbraTe npoBeacHHs ABYX OCICI0BATEIBHBIX peakiuii. Beioepurte
HE0OXOAMMBIE IS 5TOr0 PEaKTHBBI U3 YKcia Tex, koropbie Bam npemnokensl. Fe, HCl, NaOH, H20, Cl,. 3anuinuTte ypaBHEHUS ABYX peakiiuii. s peakiuuu
oOMeHa cocTaBbTe COKpAIIEHHOE HOHHOE YpaBHEHHE.

14. Kakas macca xeje3a o0pa3yercs mpH B3aMMOACHCTBHH 3 MOJIb IIMHKA C PaCTBOPOM, cofepskaiiumM 34T xinopua xenesa(lll)?



JlabopaTopHbie padoThI

8 kJaace

Ilpaxkmuueckas paboma Ne 1. «H3yuenue cmpoenusn niamenu)

Teopernueckas yacTe: ['opeHHME — CIIOKHBINA MPOLECC, CONPOBOKIAIOIIUNCS BBIACICHUEM JHEPIUMM, KaK MPaBUIIO, B
BUJIC TEIUIA M CBETa. Pa3nuyaroT roMoreHHoe ropeHue (Harpumep, Ipu paboTe Tra30BOil TOpeNKn), U TeTepOreHHOe TOpeHne (HanpuMep, TOpeHHe
CIUpPTa M CyXOro TOprovero). B paccMOTpeHHBIX MpuMepax miamMsi UMEET CXOJIHOE CTpoeHue. B HEM MOXKHO BBIJICITUTH TPU YaCTH.

Buyrpennuii koHyc TeMHOro IBera (B ciiydyae ra30BOM TOpEJKM CHHEro I[BeTa) ¢ Hu3kou Temmeparypoir ~ 300—500 °C. 3xech mpouCXOAUT
WCTIapEHHE U Pa3JIOKEHNE TOPIOYETO BEIIeCTBA.

CpenHuil BOCCTaHOBUTENbHBI KOHYC COCTOMT M3 CMECH BO3AyXa U TOpSILEro rasa. 371ech IHOJ BIMSHHEM OoJiee BBICOKON TeMIlepaTyphl
(1500—1800 °C) mpoayKThl UCHAPEHHUS M PA3JIOKEHHUS TOPIOYHMX BEIIECTB aKTUBHO PEArvpyroT ¢ KUciIopoAoM. Ecim vacth yriepoma octaércs
cBOOOJTHOM, TO €ro MeJbYalIlIie YaCTUIBI PACKAIISIOTCS U MPHUIAIOT TUIAMEHH SPKOe CBEYEeHHE. JTa 4acTh TUIaMeHH Oorara yrapHeiM razom CO —
CUJIBHBIM BOCCTAHOBHUTCIIEM, IIO3TOMY €€ Ha3bLIBAIOT BOCCTAHOBUTEILHON. Touka HamOoJiee BBICOKOH TEMIICPATYpPhl HAXOJUTCSA Ha OCTPUC
BOCCTaHOBHTEJIBHOTO KOHYCA.

BHemHuil OKUCIUTENbHBI KOHYC 00pa3yeT HEBUIMMYIO OO0OJIOUKY, OKpYXKAloIlylo Ijams. 31ech MOJl BIMSHUEM 3HAYUTEIBHOTO IPUTOKA
KHCIIOpO/1a BO3/yXa MPOUCXOIUT MOJHOE OKHcaeHue roprodero BemectBa 10 CO2 u H2O (mpu ropeHnn cyxoro roprodero Ha OCHOBE ypOTpOIUHA
takke obOpasyercs N2). Ilpu stom ocraéres M30BITOK KHCIOPOAA, KOTOPBIM NPH BBICOKOH TeMIepaType o01agaeT BBICOKOW OKHCIUTEIbLHOMN
aKTUBHOCTHIO, TIO3TOMY BHEILIHSS YacTh IJIAMEHU HAa3bIBAETCS OKUCIUTENbHOW. VMcmonb3ys moaayB BO3[AyXa, MOXHO YBEIHYUTH TEMIIEpPATypy
TJIaMEHH.

[IpakTryeckas yactb: Llenp onbITa: H3y4UTh CTPOCHUE MIJIAMEHHU, OTIPEACTUTH TEMIIEPATYPy B Pa3HBIX €0 30HAX MPHU KCIOJIb30BAHUU PA3IUYHBIX
HMCTOYHHUKOB TEIIA .

llepeuens oamuuxos yughposou 1abopamopuu: TaTINK TEMIEPATypbl TEPMOIIAPHBIH.

Jlononanumenvroe 060pyoosanue: ITATUB C 38KUMOM; IepKaTeib s MPOOUPOK; CIIUPTOBKA .

Mamepuanst u peakmugsl: CHUPT STUIIOBBIN; CyX0€ TOpIoYee; CBeya.

Texuuxa bezonacnocmu:

1. Pabora cBsizaHa C OTKPBITHIM IIJIJAMEHEM — OEperuTech 03Kora.

2 . Tepmonapa nocine u3BJI€UEHUS U3 TUIAMEHHU OCTHIBAET HE Cpa3y — Oeperurech oxkora. 3.B COUPTOBKE COJEPKUTCS TOproYas KUAKOCTb.
HHcmpyKuu}l K 8blNOJIHEHUIO.

1.IToaxmrounTe BEICOKOTEMIIEPATYPHBIN AATYUK (TEpMOIMApy) K perucTpaTopy AaHHBIX (KOMIBIOTEPY). 3aKpenuTe JaTYUK B IITATUBE TaK,

YTOOBI €r0 KOHYMK Kacalncsi (PUTUIISI CIIUPTOBKH .

2 . 3axxrute cnupToBKyY. Korja mokasaHus cTaOuImM3upyroTCs, 3aHUIIMTE 3HAUCHUE TEMIIEpaTyphl Ha cxeMe TuiaMmenu (puc. 1).

3.IlepemernaiiTe TaTYUK TEMIIEPATYPhl B CICAYIOILYIO TOUKY IJIAMEHH B COOTBETCTBUH cO cxeMoil. It aToro ocnabmusiite Mmypty u

nepemernaiTe e€ (BMeCTe ¢ JIAlKOM U AaTYMKOM) B Hy)kHOe MecTo. Korja noka3zanus cTaOuiIM3HpyOTCs,, CHOBA 3aHOCUTE 3HAUEHUE

TeMIepaTypbl B COOTBETCTBYIOILEH TOUKE HA CXEMY .

4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIaMEHH, OTMEYEHHBIX Ha cxeme . S . [loBTopuTe IeiicTBUS CO CBEUOI U CyXUM TOPIOYUM.

TOUKA \!pocm




6.006parute BHuManue! [Ipu u3ydeHnn CTpOCHUS TUIAMEHU CYyXOT0 TOPIOYEro UCTob3yeTcs 1/4 yacTh Tabnerku. Kycodek roprouero noMemaT Ha
KEpaMHUYECKYIO IIIUTKY.

Puc. 1. Touku n3mepeHus TemnepaTypbl IUIaMEHU
7 . BHecuTe B Iy1aMs CHMPTOBKH Ha IMOJIMUHYTHI IPOOUPKY. V3BiIekuTe MpoOUpPKY U3 TNIAMEHH U PACCMOTPUTE €€ TIOBEPXHOCTb.
8 . [ToBTOpHTE OMBIT CO cBeuoil. Kakoro nBera oOpazoBacs Hanér? YTto 3T0 3a BenmecTo?
Pesynbrarel uzmepennii/HabnroaeHuN

cTounuk Temneparypa okosno puruisTemnepaTtypa B cpeaHeit Temneparypa B BepxHell [Uto oOpa3oBajioch Ha
Ne  rertoTsl (Kycouka roprouero) YacTH MJIaMeHU YacTH MJIaMEHU [OBEPXHOCTHU NPOOUPKHU
1 CrniupToBKa
2 Cgeua
3 Cyxoe roprouee

Buisoowl:

B BrIBO/Iax yka3aTh, KaKOW HCTOYHUK TETJIOTHI MIPEANIOYTUTEIHHO UCIIOIH30BaTh B XUMUYECKON J1a00PaTOPUH U MOYEMY .

Koumponvnvie onpocwi:

1 . Kakoit HICTOYHHUK TJIaMEeHH OBLIT HCITONTb30BaH? 2 . Kakast yacTh miaMeHu camasi ropsiaas?

3 . Jlo kakoit MakCUMaJIbHOW TeMIIepaTyphl yaaéTcst mporpeTh Tepmonapy? 4 . Uro ropsiuee — EHTp IIaMEHU WU Kpasi?

5 . [louemy cnupTOBKa FOPUT MOYTH OECLIBETHBIM IJIAMEHEM, a CBeYa — CBETAIIMUM? MOXHO JIM UCII0JIb30BATh CBEYH B 1JAOOPATOPHH BMECTO

CIIUPTOBOK?

6 . Kakue mpo1yKThl TOPEHUS OJTMHAKOBHI Y CIIUPTOBKH M cBe4n? 7 . 3amanue s noarotosku k ['MA, BITP

[Ipu HarpeBaHuu TBEPABIX BELIECTB B MPOOUPKE HEOOXOAUMO: 1.B34Th IPOOUPKY B PYKH M HarpeBaTh Ty YacTb, IJI€ JICKUT BEIIECTBO;

2.3aKpenuTh NPOOUPKY B LITATUBE U HATPEBATh TY YACTh, TJI€ JIGKHUT BEIIECTBO;

3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, I'JI€ JISKUT BEILIECTBO;

4.3aKpenuTh MPOOUPKY B LITATHBE, IPOIPETH BCIO MPOOUPKY, a 3aT€M Ty YacTb, IJ€ JICKUT BEIIECTBO .

(ITpaBunbHBIM OTBET: 4 .)

8.3amanue 1 pa3BUTHs QYHKIIMOHAILHOW IPAMOTHOCTH =

B xuure Maiixina ®apazes «VIcTOpHs CBEdI» aBTOP ONMHMCHIBAET OIBIT, KOTOPKIil OH IEMOHCTPHPOBAN HA CBOUX NEKIMIX. B mmams |

CBEYH OH MOMeNIall U30THYTYIO CTEKISIHHYI0 TpYOKy. OuH KOHEI[ TPYOKH OMyCKajcCs HealneKo OT PUTUIIS, BTOPOM BHIBOIWICS Ha

HECKOJIbKO CAaHTUMETPOB OT IUIaMeHU. Yepe3 HeKOTOpoe BpeMs K KOHILY TPYOKHU TOJIHOCHIIU TOPSIIyI0 Tyduny. [losBisnock

1aMsi, KOTOPOE CYIIECTBOBAJIO OTMIENBHO OT IIaMEeHU cBeYH. Kak MOKHO OOBSICHUTH ITO SIBICHHUE? !

Otget: B 3T0# yacTu nmiameHu MpoucxXoauT ucnapenue napaduna. [lapsl napadrna Ha BO3Iyxe, MPHU MOHKUTAHUH, 3aTOPAOTCS. ~
Puc. 2. OnpIT ¢ 1aMeHeM cBeuu



JleMoHCcTpanMOHHBII 3KcniepuMeHT Ne 1. «Buvldenenue u noznowenue menia — npusHak XumuuecKkoul peaxyuuy
Teopernyeckas yacte. Pabora mpoBoautTcss mpu uzydeHuH Tembl «lIpu3Haku XMMUYeCKHX peakuuii». Beinenenue u
IOTJIOLEHUE TEIJIOThI, U3MEHEHHE OKPACKU pacTBOPOB MJIM BELIECTB, BbIIECICHHUE a3a SIBJISIIOTCS OCHOBHBIMM IIPU3HAKAMU XUMHUYECKHUX PEAKIUil.
Taxoxe IMeeT CMBICI TIOBTOPUTH paboTy PU BBEICHUH MOHATHUS «TETIOBOH 3 ekt peakunmy .

[IpakTnueckas yacTb. Llenp paboOThI: MPOAEMOHCTPUPOBATH BBHIAEICHUE U IMOIJIONIEHHE TEIUIa MPU XUMHYECKUX peakuusx. CBA3aTh MOKa3aHUS
JaTYUKa TEMIIEPATYPHI C OCA3ATEIbHBIMU OLYHICHUSMHU.

Ilepeuens oamuuxos yughpogsotl 1abopamopuu. TATINK TEMIIEPATYPHI TNIATHHOBBIN.

Jononnumenvrnoe obopyoosanue:. nBa xumudeckux crakana (50 mut), mpombIBalika ¢ AUCTUIUTHPOBAHHON BOJIOM, CTaKaH JUIsl CIMBa OTPaOOTAHHBIX
pacTBOpOB.

Mamepuanel u peakmugul. amOMUHAEBAs POBOJIOKa WK rpanyisl, 20%-ue1it pactBop runpokcuaa Hatpust NaOH, 10%-Hb1ii pacTBOp YKCYCHOM
kucnotel CH3COOH, runpokap6onat Hatpus NaHCO3 .

Texuuxa 6ezonacnocmu: 1 .Paborath B oukax. 2.Tpebyercs cobmoneHne mMep 0e3omacHOCTH Ipu paboTe ¢ THIPOKCUIOM HaTpus U
HarpeBareIbHbIMU TPHUOOPAMHU.

Hncmpykyus k evinoanenuro: 1.B xumudeckuil crakan Hanente pactBop menoun NaOH. U3mepsre ero temneparypy. Ilomecture rpanymnsl win
MIPOBOJIOKY AIIOMHHHS TaK, 4TOOBbI HaJ HUMH oOcTaBajics ciioil »kunkoctu. Korjga HauHETcs peakuusi, oOpaThTe BHMMaHUE HIKOJBHUKOB Ha
BBIJICJICHUE Ta3a U yBeJIMYeHHe Temmeparypbl. JKenaTenbHO (ecnu peakius UIET He CIMIIKOM OypHO) MPOWTH MO Kiaccy W JaTh HIKOJbHUKAM
[OTpOraTh CTakaH, 4TOObl YOEAMTBHCS, YTO €ro COAEpPKUMOE paszorpenocb. OTMETbTE MaKCUMAIbHYIO TemIeparypy pacTBopa. llomyueHHbIH
pe3yibTaT 3aHECUTE B TAOJIHUILY .

2.IIpomoiiTe 1aT4nK TeMIIepaTypsl Booi. B cTakan HaneliTe ykeycHyro kucioTy Ha Bl 1/3 mo BeicoTe. M3mephTe €€ Temmeparypy.

HeGonpmmMu mopuusiMM HAchlbT€ T'MAPOKApOOHAT HATpHs, MOMEIIUBAas IATYMKOM Temmeparypbl. OOpaTHTe BHMMAaHHUE ILIKOJBHUKOB Ha
BbIJICJIEHHUE ra3a - IPU3HaK XuMudeckoil peakuuu. [locmoTrpure, kak u3MeHsercs temneparypa. OTMeTbTe MUMHUMAJIBHYIO TEMIIEPATypy pacTBOpA.
[TonydyeHHBIN pe3yabTaT YYEHUKH 3aHOCAT B TaONMUIly.  Pe3ynbrarhl n3MepeHuii /Ha0moeHui

Pearupyromue BemecTtsa Havanphas Temneparypa MakcumanbHas/MUHUMaJIbHAs Briaenenue uim noryiomneHue
pacTBopa TeMIepaTypa pacTBopa TEILIOTHI

TOUKA \!pocm

PacTtBop mienoun u antoMuUHUN
PacTBOp yKCYCHOM KMCIOTBI U cOfa
Bwv1600b1: YKkazaTh NpU3HAKU XUMUYECKHX PEaKIIUM.

Konmponvnsie 6onpocwi:

1 .IlpuBeauTe mpuUMepbl peakiifii, MPOTEKAIOIIUX C BBIICICHUEM TEIUIOTHI.

2 Jlns nosrydeHus HeraméHoW U3BECTH MeJ MPOKAMBAIOT MPH BBICOKOM Temmeparype. K kakoMy THITY MOKHO OTHECTH 3Ty PEakIuio?

3.3ananue aig noarotoBku k ' MA, BIIP: Tonbko XuMuyeckue sBICHUS EPEUNCIEHBI B TPYIIIIE:

1.T'openue cBeuu, BbITIaZICHUE JOKACBBIX Karelnb, KulieHue Bogasl  2.CkucaHue si0J0YHOTO COKa, CKUCAaHHe MOJIOKA, PACTBOPEHHE Mela B YKCyce
3.TassHue cHera, miaBJIeHHE CBUHIIA, TPOTYXaHHE KYpUHOTO siLa 4.06pa3oBanue TyMaHa, TOpeHUE OEHTAbCKON CBEUM, TOPEHUE MPUPOJTHOTO
rasa




TOUKA \! POCTA

JleMOHCTpalMOHHBI 3KciepuMeHT Ne 2. «Paznoscenue 600bl 31eKmpudecKum moKkom»
Teoperndeckas yacte. [lepen Hawamom pabOTHI cleayeT 0OCYAUTh CO MIKOJbHUKAMHU BOIMPOC: IPOCTHIM HIIM CIIOKHBIM BEIIECTBOM SIBJISICTCS BOJIA.
[Tocne BBABIKEHUS YIAIIUMUCS PA3IMYHBIX THIIOTE3 YIUTEIh IPOCUT MPEUIOKHUTh BAPUAHTHI UX IKCIIEPUMEHTAIBHOU MTPOBEPKHU.

OOBIYHO JAaHHBI OMNBIT PEKOMEHIYIOT MTPOBOAWTH B mpubope ['odMaHa, YCTPOHCTBO KOTOPOTO SIBJISCTCS JOCTATOYHO CIIOKHBIM ISt
BOCBMUKIIACCHUKOB. YJJO0OHEEe €ro MpOBOAMTH B MPUOOpE IS OMBITOB C JJICKTPUUYSCKUM TOKOM, HCIIONB3Yys B KadecTBe AnekTposmta 10%-HbIid
pacTBOp THIPOKCHIA HATPUS W CTalbHBIC (JIydllle HUKEIEBBIC) JJEKTPOAbl. Bo w30ekaHWe BCICHWBAHUS PACTBOPAa NPH JEMOHCTPAIMH K
AJIEKTPOJIUTY CICIYeT T0OABUTH STUIIOBEIN criupT (Ha 4 00BEMa pacTBopa aekrposuTa 1 006éM 95%-HoTo pacTBOpa criupra) .

[pakTudeckas 9actb. [lenb paboTel: chopMHUpOBaTh MPEACTABICHHS y YIAIIUXCSl 00 aHAIM3E CIIOKHBIX BEIISCTB U M3MEHCHHH MOJIEKYJ CIIOKHBIX
BEIECTB B XOJI€ XUMHYCCKUX PEaKIIUH.

Hononnumenvnoe 060pyoosanue. TIPUOOpP IS OMBITOB C OJIEKTPHUECKUM TOKOM; HWCTOYHHMK TOCTOSIHHOTO TOKa: MPOOWMpPKH - 2 IIT.,
MPOHYMEPOBaHHbBIC; TyYHHKA; CITUPTOBKA; TPOOKU — 2 IIT, MAHIIET .

Mamepuanet u peakmugwl’. ciupt 3TUIOBBINA, 10%-HBII pacTBOp MIEIOYH.

Texnuka 6ezonachocmu: PaboTath B 0ukax. TpeOyroTcs criennanbHbIe MEphl 0€30MTacCHOCTH MTPH PadOTE C THIPOKCHIOM HATPUS .

Hucmpykyusi k @vinonnenuro: 1.3am0THATE AIIEKTPOJMTHYECKYIO BaHHY M JEMOHCTPAIIMOHHBIE TIPOOMPKH PAaCTBOPOM DJICKTPOJIUTA 3apaHee, IO
ypoka. 2.IlpomeMoHcTpupyiiTe TprOOp ydammumcs, OObICHUTE €ro YCTPOHUCTBO U BKIIFOUHUTE IMOCTOSHHBIN JIEKTPUUECKUM TOK.

3.HaGurotaercst BeIJICNIEHHE Ta30B Ha JJIEKTpoIax nmpuoopa. OOpaTuTe BHUMAHKE YJIalUXCsl Ha TO, YTO OJIMH W3 Ta30B BBIJICIISICTCS HHTCHCUBHEH H
3aHUMAET B JBa pa3a O0JbIINH 00BEM 1O CPAaBHEHHUIO CO BTOPBIM T'a30M.

4.00cynute HaOdOAaeMble MPU3HAKUM XUMHUYECKOW pEaKINH, CAeNaiTe MPEeANooXKEHHs O TOM, B KaKuX MPOOMpKaxX HAXOASTCS KHUCIOpOA M
BOJIOPO/I. DJNEKTPOIIN3 NMPEKpaTuTe, Koraa B mpooupkax Habepércs okoyio 6 M1 BOAOPOaa U 3 MII KUCIOPO/a .

5.00patuTe BHUMaHUE Ha pa3jIu4HbIe 00BEMBI cOOpaHHBIX Ta30oB. [[poOMPKH TUIOTHO 3aKpoiTe MPOOKaMM IMOJ CIOEM dJIEKTpoJuTa. Tieromiei
Jy4YUHOM OMpeeNuTe HallMYhe KHUCIopoJaa B MpoOUpKe, ropsiueil JTyduHOM momokrute Bojopon. [Ipeanmoxkure ydammmcs 3aHECTH pe3yNIbTaThl
HaOIOZCHUH B TaOJIHILY. Pe3ynbrarhl HAOIIOICHUIA

Homep npobupku O0bEM raza HasBanue raza

1
2

Bu1600wb1: OTpas3uth, 4TO NPOUCXOJUT C MOJIEKYJIAMH CIIOXKHBIX BEIIECTB B X0/1€ XUMHUECKOW PEeaKLIUH.

Konmponwvhuvie 6onpocwi: 1. MOXHO 71 IO BHELIHEMY BHJly OTJIIMYHUTH a3 BOAOPOJ OT ra3a kucioposa? 2 .Kakue yacTHIbI COXPaHSIOTCS B XOJI€
NPOTEKaHUs PeaKK PAa3I0KEHHUs BOJIBL, a Kakue paspymratorcsi? 3 .Kak 1okas3are, 4To B COCTaBe caxapa COJepKaTcs aTOMBI yriiepoja’?

4 3ananue aus noaroroBku k I'MA, BIIP. Ilpu cobupannu ra3oB HCIONIB3YIOT PUOOPHI, peAcTaBlIeHHbIEe Ha pUcyHKe. C MOMOIIBIO, KaKUX U3
yKa3aHHBIX TPUOOPOB MOKHO coOMpaTh BoJopoa? OOOCHYiTe CBOM OTBET, HCXO/S U3 CBOMCTB JAaHHOTO rasa.

Puc. 7. IIpuGopsl a7t cobupaHus ra3oB

(A) (b)

(B)
/ 2 i C— S
r— | = X @/E%




. TOUKA \' POCTA
I[eMOHCTpaIII/IOHHLIH 3KcnepnMeHT N‘_’ 3 «331(0]—[ coxpaHe}mﬂ MacCChI BeIeCTB» k)

Teopernyeckas yacTp. [Ipu u3yueHnn JaHHOI TEMBI 1IEJIECO00pa3HO CO3/1aTh MPOOIEMHYIO CUTYAIUIO, U Pa3peIieHus

KOTOPO# ydYalmiuecs: BBIBUTAIOT THUIIOTE3bI, TPEOYIOMINE IKCIEPUMEHTAIBHON TTpoBepKU. [Ipu 00CY)AeHUN MPEIOKEHHBIX BAPUAHTOB IPOBEPKH
BBIJIBUHYTBIX TUTIOTE3 BOCBMUKIIACCHUKH MPEJIAral0T Pa3IMuyHbIe BAPHAHTHI KOHCTPYKIIUU TPUOOPOB, T.€. MPOSBISIOT TBOPUYESCKYIO aKTUBHOCTD, B
X0/J1€ KOTOPOU MPOUCXOAUT MEPEOCMBICIICHUE PUOOPETAEMBIX 3HAHU.

Ha ypoxe ywammecs y3nator o paborax M. B. JlomonocoBa u A. JlaByasbe, MOCBAIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHHUS MAacChl BEIIECTB,
(GOpMyIUPYIOT 3aKOH, NMPHUXOMAT K BBIBOIY, YTO Macca BEMISCTB B XOJE PEaKIMH JOJDKHA OCTaBaThCS MOCTOSHHOW. JOOMBIIUCH MOHMMAHHS
JTAHHOTO TE3UCAa, YYUTEh JEMOHCTPUPYET SKCIIEPUMEHT .

[IpakTtuueckas yactb. llens paboThI: SKCIEPUMEHTAIBHO JIOKA3aTh 3aKOH COXPAaHEHUSI MACChI BEIIECTB .

Jlononanumenvroe 060pyoosanue. BEChl TEXHOXUMHYECKHE WIIH JICKTPOHHBIC; CBeYa; KOJI0a TUIOCKO0HHAs 250 MIT; JT0KKa JUTSl CKUTAHUS BEIIECTB.
Mamepuanvi u peakmugol’ cBeya.

Texuuxa 6e3onacnocmu: BBIIOIHATH TPEOOBaHUS MPU PabOTE C OTKPHITHIM MIJIAMEHEM.

Huempyrkyus x evinonnenuro: Ha pblUaXHBIX WM 3JIEKTPOHHBIX BECaX YpaBHOBEIIMBAETCS CBeYa, a 3aTe€M YUWUTEIb 3aXHuraer e€. Yuamuecs
HaONIOAAIOT, YTO B TeUYeHHE ~1 MHH paBHOBECHE BECOB HapYIIA€TCs, Yallka C TOPSIICH CBEUOH MOJHUMAETCS BBEPX. YUalIUMCS 3aJal0TCs
Borpochl: «Kak MOXHO 0O0BsicHUTh HaOmomaembiid pakT? Kak 3TOT ¢akT cormacyercs ¢ 3aKOHOM COXpaHEHHUs Macchl BeriecTB?» OOCykIeHHe
JTAHHBIX BOITPOCOB MIPHUBOMT YUAIIMXCS K MBICITH O TOM, YTO SKCIIEPUMEHT ITPOBEJAEH HEKOPPEKTHO, CIIEIyeT N3MEHUTh KOHCTPYKITHIO TTPHOOpAa.
VYuurens 3apaHee TOKEH MOATOTOBUTH KOJIOY JOCTATOYHO OO0JIBIIOT0 00bEMa ¢ XOPOIIO MOJAOTHAHHOMN MPOOKOH, B KOTOPYIO BCTaBJIEHA JIOXKEUKA.
B noxkeuke 3akperuisiercsi cBeda. Bech mprOop B cOOope 3apaHee ypaBHOBemuBacTcs Ha Becax (puc. 8) . Korma
yyanecsi IpUxoIsiT K BbIBOAY, UTO OIBIT CIEAYET IPOBOAUTD B 3aKPHITOM NMPUOOPE, YUUTENb HOCTAET BECHI C KOO0,
3a)KUTaeT CBeuy, 3aKPEeIUIEHHYIO B JIO)KEUKE, BHOCUT B KOJIOY M IUIOTHO 3aKpbIBAeT. Yyaliuecs BUAAT, UTO paBHOBECHE
BECOB HE HApYIIAeTCs B X0JI€ BCErO AKCIEPUMEHTA .

Puc. 8. ITpubop mist AeMOHCTpaIMK 3aKOHA COXPAaHEHHsI MacChl BEIIIECTB

BroiBoabI:
B BBIBO1aX HEOOXO0IMMO OTPA3HTh TE3UC, YTO MAcca BEIIECTB MPU MPOTCKAaHUU XUMHYECKON PEaKIIuu COXPAHSIETCS .
Konmponvhsie 6onpocwi:

3amaHus U1 pa3BUTHS PYHKIIMOHATBHOM IPaMOTHOCTH
1.1Ipu ropennu qpoB ocTaéTcs 3071a. Macca 30J1bI MEHBIIIE MacChl B3SATBIX IS CKUTAaHUA ApoB. Kak MOKHO OOBSACHHUTH 3TOT (hakT?

2.JInst mpUroTOBIEHHSI MSICHOTO OYJIbOHA TMOBap B3sT Kycok msica maccoit 1 kr . Ilocne Bapku kycok msica ctan Becuth 800 T . Ilouemy macca
U3MEHUIIACH?



. TOUYKA \'POCTA
I[eMOHCTpaIII/IOHHbIH 3KCHepHMeHT N‘_’ 4 «Onpez[e.ﬂem/le cocraBsa B03Z[yX3» Y

Teopernyeckas yacte. [lepen mpoBeneHHEM HKCIIEPUMEHTA YYAIIUMCSl HEOOXOJUMO OOBSACHUTH YCTPOHCTBO

npubopa, 4To 03HAYAIOT AeieHus. Takke He0OX0MMO YOIUThCs, UTO MPOoOKa MprOopa repMETHYHO 3aKPBIBAET COCYI.

[pakTudeckas 9acth. Llens paboThI: SKCIIEPUMEHTAIBHO OTIPENEIUTh 00BEMHYIO OO KHCIOPOa B BO3AYXE .

Hononnumenvroe 060pyoosanue’ IpuoOOP s OTPENICIICHUS] COCTaBa BO3/IyXa, IITATHB, CHUPTOBKA, CTEKIITHHAS MAI0YKa, JIYYHMHA, CTAKaH C BOJOH.
Mamepuanvt u peaxmusbvi: KpacHbIit Gpochop.

Texnuka 6e3onachocmu: C 0CTOPOKHOCTBIO 00OpaIaThes ¢ ropsmuM Gpochopom.

Huempyxkyus k 8b1nonHenuio:

1.KpucrannusaTop HanoJIOBUHY 3aMoIHUTE BogoM. Ha moBepxHOCTH BoIbI IOMecTUTE GapdopoByro Hamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00parute BHUMaHHE HAa HEOOXOIMMOE YCIOBHE IKCIIEPUMEHTA — BIaXKHBIM Pocop ncnosb3oBath Henb3s! Docdopa J0IKHO ObITH B3SATO
OostbIie, yeM TpeOyeTcs ISl CBS3BIBAHHSI BCETO KUCIIOPO/Ia, HAXOIAIETOCS B COCY/IE.

3.0tkpoiiTe TpoOKy Mprdopa W MOMECTUTE KOJOKOJI B KPUCTAILIH3ATOP ¢ BOAOH. [lorpy3nuTe KOJIOKOJ B BOAY HACTOJBKO, YTOOBI YPOBEHH BOIBI
COBIIaJaJl C HIDKHUM JIEJICHHEM KoJlokoia. [Ipu 5TOM HMKHUH Kpai KOJIOKOJIa He JOJDKEH JIOXOIUTh JI0 THA KpUCTAIuIH3aTopa . J{Jst 3TOro KOJIOKOI
3aKpenuTe B IMITATHBE WIM IOMECTHTE Ha JTHO KPUCTAJUTM3ATOPA JIBE CTEKIISTHHBIC TAJIOYKH .

4.CunpHO Pa3orpeB KOHEIl CTEKISTHHOW Talo4ykd, OomycTuTe €€ B Koyiokos M mojoxkrure ¢ocdop. Kak Tompko dochop 3aropencs, OwicTpo
M3BJICKUTE TAJOYKYy W 3aKpOWTE KOJIOKON MpoOkoi. Kojokon 3amoiHseTcss TycThIM O€IbIM JIBIMOM, COCTOSIIMM U3 YacThuek (ochopHOTro
aHTUJIPUJIA.

5.1Ipu ropenun ¢ocdopa 06bEM BO3AyXa BHYTPH KOJOKOJA BHayalle OT HAarpeBaHHUS HEMHOTO YBEIMYMBAETCSA, a YPOBEHb BOJBI B KOJIOKOJIE
nonmxkaercs . [lo mMepe pacxogoBaHWs KHCIOpOAa IUIaMs IMOCTENEHHO racHeT. bembrii docdopubiii anruapun pactBopsiercss B Boje . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE MOCTETIEHHO YMEHbIIaeTcsi B 00bEMe . YpoBeHb BOJBI B KOJIOKOJIE MOBBIIIAeTCs . B kpucranuzarop noyieiite Boabl B
TakoM 00beMe, YTOOBI BHYTPH M CHAPYXKU KOJIOKOJIa YPOBHU ObUIH OJIMHAKOBHI M COBIAAATIN CO BTOPHIM JIEJICHHEM KOJIOKOJIA.

6 . OTkpoiite mpuOOp U MPU NOMOIIU TOPSIIEH Ty4MHbI YOEAUTECh B TOM, YTO OCTABIIUNCS B KOJIOKOJIE Ta3 HE MOJIEPKUBAET TOPEHHUSL.

Pesynbrarhl HAOMOACHHI

Yucno neneHuii B mpubdope, Ywucio nenenuii B nmpudope,
3alOJIHEHHBIX BO3YXOM (110 3aMOJIHEHHBIX ra3zaMu (mocie Kakoii ra3z npopearupoain?
MPOBEACHUS PEaKIINH) MPOBEACHUS PEAKIINN )

BroiBOoabI:

B BbIBOIaX yKa3aTh COJiepiKaHKE KUCIOpoia B Bo3ayxe (B %0).

KonTtponsnsie Bompocsl: 1.Kakoii ra3z pacxoayercst npu cxxuranuu gocgopa B Bozayxe? 2.Kakoit 066ém kucinoposa B Bozayxe? CKOIbKO 3TO
cocraniseT B npoueHTax? 3.Ilouemy as mpoBeneHus 3KcriepuMeHTa 6epyT u30bITok ocdopa?

4.Kakoli ra3 ocrazcs B KoJIoKoJe rocie cropanus ¢pochopa? 5.3aganus ans noarorosku k A, BITP

VYkaxuTe, B KaKylo IpyIIy BXOJIAT BELIECTBA, 3arPA3HAIOIINE BO3IYX:

1.BosHOM nap, yrJIEKUCIBIN ra3; 2.CepHUCTHIN ra3, OKCUIbI a30Ta; 3.KUCIOPO, a30T; 4.reIuii, KUCIOPOT
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JeMmoHncTpaunoHHbIi 3kcniepuMeHnT Ne 1. «TemnoBoii ekt pacTBopeHust BemecTs B BojAe»
Teopernueckas uacTb. PacTBopeHHe BelIECTB MpPEACTaBIsSET COOOW CIOXKHOE (PU3MKO-XMMUYECKOE SIBICHHE, 3aBHUCSIIEE OT IMPHUPOMIbI
PacTBOPEHHOTO BEILIECTBA U PACTBOPUTEIIS, OT TEMIIEPATypbl U KOHLEHTPALMU 00pa3ylolerocs pacTBopa.

IIpn pacTBOpeHMM KPUCTAJUIMUECKHUX BEUIECTB B BOJE IMPOUCXOAAT TPU OCHOBHBIX mpouecca. l.Paspymienue Kpucranamuyeckod pemeéTku
pacTBOPSEMOro BEIIECTBA — IHAOTEPMUUYECKUI TPOIIECC.

2.I'mpparauusi, T.e. B3aUMOJICHCTBUE YacTULl (MOHOB MJIM MOJIEKYJ) paCTBOPSIEMOIO BELIECTBA C MOJIEKYJIAaMU BOJIbI — 3K30TEPMHUYECKUI IPOILIECC .
3.IlepeHoc ruapaTUPOBAHHBIX YACTUL[ OT TPaHULBI KPUCTAJUI-pPAacTBOpP B oOHIMII 00BEM pacTBOpa, ATOT MPOLECC HE COMPOBOXKAAETCS HU
BbIJICJIEHUEM, HU MOTJIOLIEHUEM TEIUIOTHI.

B 3aBucumocTu ot TOTO, TEIIOBOM 3((HEKT KaKOoTo M3 JABYX IMPOIECCOB (pa3pylleHHe KpUCTaUIa WM TUApaTaIis 4acTHI]) mpeodianaer, oomun
TEII0BOM 3P PEKT pacTBOPEHUS MOXKET OBITH BETMUMHON MOJI0KUTEIBHONW WM OTPULIATEIbHOM.

[pakTnyeckas 4acTb. [ens pabomul: ONIpeieNUTh TEIIOBOHM 3(PPEKT pacTBOPEHUS CEPHOI KUCIOTHI, THAPOKCHIA HATPUS M HUTpaTa aMMOHHS .
Ilepeuens oamuuxos yughposoii 1abopamopuu’. NaTINK TEMIIEPATYpPbI TUIATUHOBBIN .

Hononnumenvnoe obopyoosanue: crakan Ha 150 Mt — 3 mIT.; CTEKISTHHAS TTaJI0YKa; MPOMBIBAJIKA; MEpHAsl MPOOHPKaA; ITATeNh — 2 T .
Mamepuanvt u peaxmugol: cepHas KUCJIOTa (KOHI .); THIPOKCH]] HATPUS KPUCTAIUTMICCKUIT; HUTPAT aMMOHHS .

Texnuxa 6esonacnocmu: 1.CepHas KHCIOTa W THUIPOKCH]I HATpusi SIBJISIOTCS arpecCMBHBIMM BellecTBaMu. HeoOxommmo octeperatbest HX
TomajaHus Ha KOy M onexnay. 2.bepeusr riaza! 3.HeoOxoammo MOMHHUTH NMpaBUiio pa3BeneHus kuciaoT. 4.Ha paGodem mecTe MOIKHBI OBITH
HEUTpamu3ylomue cpeacTsa: 2%-Hble pacTBOPbI TUAPOKapOOHATa HATPUS U YKCYCHOM KUCIIOTHI.

Hnuempyxkyus k 8b1nonHeHuro:

1.B mepBsiii crakan HaneiTe 50 mut Boapl. 2.C MOMONIBIO TaTYUKA OTIPEICTUTE €€ TeMIEpaTypy.

3.0r™epbTe 10 MJI KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI U MEJICHHO, MPU MEPEMENIMBAHUN PACTBOPA CTEKJISIHHOW MaJIOYKOW BJIMBANWTE CEPHYIO
kucnoty. OOpatuTe BHUMaHHE Ha TMOPSAOK CMEUIMBAaHUS BOJAbI M cepHOW kuciotel! Creaute 3a M3MEHEHHEM TeMIIepaTypbl MpPU PACTBOPEHUU
kucnotel. Hanboliee BhIcOKOE MOKa3aHUe TEMIIEpaTyphl 3aHECUTE B TaOnuily. [laTunk THiaTebHO MPOMOITE BOJIOM.

4.Bo BTOpOH CTakaH MOMECTUTE OKOJO 8§ I' TBEPAOro MOpPOILKa TMApPOKcHAa HaTpus U BiedTe 50 mi Boabl. OmycTHTE JaTYUK TEMIEpaTyphl U
nepemeniaite pactBop. OTMETbTE caMO€ BBICOKOE 3HaUEHUE TeMIlepaTyphl. TIiaTeIbHO MPOMONTE AaTYHK BOJOH.

5.B Tperuii cTakaH HachIIbTE 15 I MEIKOKPHUCTAUIMYECKOTO HUTpaTa aMMOHUs U npuieiite 50 mi Boabl. OmycTuTe JaTYUK TEMIIEPaTyphl U OBICTPO
nepemennaiTe pactBop. Hanbosee Huzkoe 3HaueHHe TeMIIepaTyphbl 3aHECUTE B TAOJIHILY.

Pe3ynbratsl nu3mepeHuil/Habo1eHu i

Hccnenyemas cucrema JuctunnupoBaHHas BoJa Boga + H2SOq4 Bona + NaOH Bona + NHsNOs3

Temneparypa, °C
Bui60oowi:
OTpa3uth, Kakoi TernoBoi 3P QeKT npeodaasaeT npyu pacTBOPEHUU B BOJE CEPHOM KHUCIOTHI, HUTpaTa aMMOHHS, THAPOKCH]IA HATPUS.
Koumponvhvie éonpochwi:

1.006bscHUTE, IOYEMY [TPH PACTBOPEHUH OJHUX BEIIECTB B BOJIE BBIACISACTCS TEIJIOTA, IPYTUX — MOTJIOIIAETCS.

2.IIpennonoxure TemoBoi 3(h(dekT nmpoiecca paCTBOPEHUS B BOJIE THIPOKCUIA KaJIHSL.
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IpakTHyeckasi padora Ne 1. DJIeKTPOJTUTHI M HEIJIEKTPOJIUTHI

Teoperuueckas yactb. [Ipu pacTBopeHHH B BOJI€ MOHHBIX COCIUHEHUN TMOJSPHBIE MOJIEKYIIBI BOJbI OKPYXAIOT (COJIbBATHPYIOT) 3apsXKEHHBIC HOHBI,
MepeBoJii UX B pacTBOpP. MoJEKyNsIpHbIE COCAMHEHMs COJbBATUPYIOTCS, HO HE pachajgaloTcs Ha HOHBI . B mepBoM ciydae pacTBOp MPOBOAUT
ANEKTPUUECKUI TOK, BO BTOPOM HET .

OrnpenenuTh NPUHAICKHOCTDh BEIIECTBA WJIM PAacTBOpPA BEIIECTBA K AJNEKTPOJIUTAM MOKHO MPU MOMOIIM M3MEPEHHUs 3JIEKTpornpoBoAHoCcTU. Ecim
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCIEAYeMBbIH OOBEKT — 3JeKTpoiuT. Ecnm 3HadeHue snekrpompoBogHoctd MeHbiie 20 MxCwm/cMm, TO 3TO
HEAJIEKTPOJIUT .

[IpakTHyeckas 4acThb.

L]env pabomul: onipeAeTUTh MPUHAAICKHOCTh BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEILIECTB K AIEKTPOJIUTAM M HEIEKTPOJIUTAM .

Ilepeuenv damuukos yugposol nabopamopuu: NATIAK IEKTPONPOBOTHOCTH . JlomomHuTEeNnsHOE 00OpymoBaHMe: cTakaHbl Ha 50 mi; mTaTuB C
3KMMOM; TIPOMBIBAJIKa . Matepuainbl M PEaKTUBBI: ITUCTUUTMPOBAHHAA Boja; Mo 20 MJI 3TWIIOBOTO CIUPTa, OCH3WHA, KepocuHa; 5%-HOTO pacTBOpa
caxapo3bl, pactBopa criiupra (1:1), 5%-Horo pactBopa xjopunaa HaTpus; 5%-HOTO pacTBOpa XJIO0POBOJAOPOaa; 5%-HOTO pacTBOpa THMIAPOKCUIA HATPHUS,
MoBapeHHas coJib (TBEpHas), caxap (TBEPBIN) .

Texnuka 6ezonacnocmu. 1lpu paboTe ¢ TOPIOYNMH KUIKOCTSIMH (CTIHPT, OCH3WH, KEPOCHH) BOIU3U HE JTOIKHO OBITh OTKPBITOTO OTHSI.

Hnuempyxkyus x 8blnonnenuro:

1.B cTakaH nmoMecTUTe MOBAPEHHYIO COJIb U OIIYCTUTE B CTAKaH JAATYUK 3JIEKTPONPOBOIHOCTH . [[pOBOAMT 11 COJIB ANEKTPUYECKUI TOK?
2.AHanoruyHble ACUCTBUS MIPOBEAUTE ¢ caxapo3oH . 3 . B crakan HanelTe 20 M1 HCClIeyeMOTro pacTBOpa.

4.0mycTUTE B HEro JaT4WK 3JEKTPOINPOBOIHOCTH, 3aKPEIUIEHHBIN B janke mrTatuBa. Habmiogaiite 3a U3MEeHEHHEM 3HAUYEHHUS SJIEKTPOIPOBOJIHOCTH.
Korpaa noka3anus gaTymka nepectanyT U3MEHSATHCSA, 3alUIIUTE €ro 3HaYeHUE B TaOJIHUILY .

5.06patute BHUMaHue! JlaTynk mocie KakJI0To OIbITa TIIATEIIBHO MPOMBIBAETCS BOJION. 6.3aTeM JaTYMK OMYCTUTE B CIACAYIONIUNA PacTBOP .

AHaJIOTUYHBIE JEHCTBUS MTPOACIIANTE CO BCEMH PACTBOPaMHU. Pe3ynbTaThl n3MepeHui
Ne onbiTa| HazBanue BemiecTBa, pacTBopa | 3HaueHHE IEKTPOIPOBOAHOCTH, MKCM/CM DNEKTPOIUT UITH HENEKTPOJIUT
1
2

Koumponvrvie éonpochwi:

1.06pamaroT BHUMaHKE, YTO HU JAUCTUJUIMPOBAHHAS BOJA, HU TBEP/As COJb HE MPOBOJAT NIEKTPUUYECKOIO TOKA. TeM He MeHee pacTBOpP COJIM B BOJIE
IIPOBOJIUT AJIEKTPUYECKUNA TOK. DTO 3HAUUT, YTO B PACTBOPE OTKY/AA-TO MOSBISAIOTCS MOABMKHBIE 3apsiabl. [loa 3T0 HabmoaeHne BBOAAT ONpeeieHue
UIEKTPOJINTA U MEXAHU3M NIEKTPOJIUTUYECKON JUCCOLUALINH.

2 . Beerna nu BOIHBIE pacTBOPBI BEIIECTB MIPOBOAAT MIEKTpudeckuil Tok? He Bcerna, T.e. HEKOTOPHIE BEIIECTBA HE JAIOT MOHOB IIPH PACTBOPEHMH .
OT0 — BellecTBa ¢ MOJIEKYJIIPHOM KpUCTANINYECKON pem€Tkoi. 3.3amanus mis noarotosku k I'MA, BITP
A) K xopo11o pacTBOPUMBIM JIEKTPOIUTAM OTHOCSTCS:

1.runpokeun 6apus; 2.¢ochar marnus; 3.cynbhua meau(ll); 4. xkapOoHaT KanbIus.

b) Dnexrpudeckuii TOK IPOBOJIUT:

1.pacTBOp 3TUIIOBOTO COUPTA; 2.pacTBOP INIULEPUHA; 3.pacTBOP INIFOKO3bI; 4.pacTBOP THAPOKCHIA KAJIbLIUS.
Jla6opaTopHslii onbIT Ne 1. «BjiMsiHue pacTBOPUTEIIS HA UCCOIHALMION»
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Teopernueckas yactb. Bo MHOrUX XJI0pHAax MNEPEXOAHBIX METAUIOB CBS3M MMEIOT B 3HAYUTEIBHONW MEpE KOBAJICHTHBIN XapakTtep . ManonosspHsie
pacTBopuTenr (COMPT WM ALETOH) COJIbBATUPYIOT MOJIEKYlbl LenukoM. Ilpu noGaBieHnn BoAbl OHA COJBBATHUPYET HWOHBI, BBI3bIBAd
NEKTPOJIUTUYECKYIO Juccoruanuo . [{BeT pactBopa npu 3T0M U3MEHSIETCs, a AJIEKTPOIPOBOAHOCTD PE3KO BO3PACTACT .

[Ipaktudeckas yactb. Llens paboThl: chopMupoBaTh MpencTaBICHHE O POJIM PACTBOPHUTENS B AIEKTPOIUTUICCKOH TUCCOIMALINHT.

Ilepeuens damuuxos yughposou 1abopamopuu’. TATIUK JIEKTPOTIPOBOIHOCTH .

Hononrnumenvroe 06opyoosanue: 1Ba BICOKUX XUMHYecKuX crakaHa (50 mit); CTeKIIsTHHAS TTaI0vKa.

Mamepuanet u peakmugwvr: CuCl2 6e3BoaHbIN (MMeeT KOpUIHEBbIH uBeT . [lomy4aror, HarpeBasi KpUCTAJUIOTUAPAT B YAIKE ISl BBIMTAPUBAHUS . XPAHAT
B IUIOTHO 3aKPBITOM COCY/I€); alleTOH UJIU CIIHUPT .

Texnuxa 6e3onacnocmu: 1 . CnupT U aueToH — roproyue BeuiectBa. He ncnonb3oBath oTkpbITOe IuiaMd. CrnenuaibHble Mepbl 0€30IacHOCTH IpHU
paboTe ¢ roprouuMH KUIKOCTSIMH. M30eraTh nonasanus cojiei MeAU Ha KOXKY M OJIK]y, TaK KaK OHU SJJOBUTBHI.

2 . Ilpu nmomajaHuy CMBITHh XOJIOJJHOM BOJOH 0€3 MbLia.

Hncmpykyus K 6bInoIHEHUIO:

1.B xumudeckuii crakan HaceinbTe ~0,5 T 6e3BoaHOTO Xnopuaa meau (II) CuCl2 u nanetite ~25 M1 criMpTa WM aleToHa .

2.PacTBOpHTE BEIIECTBO, NMEPEMEIINBAs COJEPKMMOE CTaKaHa CTEKISTHHOW MaJouKo. Eciiv pacTBOpUTH COJIb MOJHOCTBIO HE YHAETCS, aKKypaTHO
CJIEWTE MOJYYEHHBIN pacTBOp B APYrOM CTAKaH.

3.Ilorpy3ute B pacTBOp ILYI JaT4YHUKa MEKTPOIPOBOJIHOCTH U U3MEPHTE IIEKTPOIPOBOAHOCTD .

4.00paruTe BHUMaHUE Ha IBET pacTBopa. [Ipueiite k pactBopy 25 mut Bosl. [lepemeniaiite, oOpaTuTe BHUMaHHUE HA U3MEHEHUE OKPACKH.

5.M3MepbTe NIEKTPONTPOBOAHOCTH MOJTYYEHHOTO PACTBOPA .

Pesynbrarel namMepenunii/HabmoaeHui

BemectBo DNEKTPONPOBOIHOCTD B CIIUPTE (ALETOHE) |  DIEKTPONPOBOJHOCTD MOCTE T00aBICHUS BOIBI

Xnopua meau (11)
Bwi600b1: OTpa3uTh BIMSHAE PACTBOPHTEIIS HA DIIEKTPOIPOBOIHOCTH COJIH.

Konumponvnvie éonpocwr: 1.0 4éM CBHIETENBCTBYET POCT 3JIEKTPOIIPOBOJIHOCTH COJIM TpH f00aBiieHnu BoapI? 2 . [ToueMy n3aMeHseTcst IBET pacTBopa’?
3 . Kax BimsieT npupoia pacTBOPUTENSE Ha DIICKTPOIUTHYECKYIO JUCCOIMAIINIO?
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JladopaTopHbIiii onbIT Ne 2. «CHJIbHBIE U ¢J1a0ble 3JIEKTPOJIUTHD) \

Teopernueckas yacTb. DIEKTPOJIUTAMHU HA3BIBAIOTCS BEIIECTBA, PACMaJaloOlIdecs Ha MOHBI BCJIEACTBUE AIIEKTPOJIUTHYECKON

JIUccoluranuu. PacTBOPHI AJIEKTPOJIUTOB SBISAIOTCA MPOBOJHUKAMHM BTOPOTO pPOJa, TaK KakK MPOBOJAT ANEKTpUYECKHil TOK 3a c4y€ér uoHOoB. Ilo
CMOCOOHOCTH K JEKTPOJIUTUYECKON AMCCOLMAIMM JIEKTPOIUTHI YCIOBHO Pa3leNsiioT Ha CUJIbHbIE U ciaOble. CUIIbHBIE AIIEKTPOJIUTHI MPAKTHYECKH
MOJIHOCTBIO IMCCOLIMUPOBAHBI Ha MOHBI B pa30aBlIeHHBIX pacTBOpax . K HUM OTHOCSTCS MHOTHE HEOPraHUYECKHE COJIM, HEKOTOPbIE KUCIOTHI U ILEI0YH
. CnaOble 37IeKTpO- JUTHI JUIIb YaCTHYHO JUCCOLMUPOBAHBI HA MOHBI, KOTOPbIE HAXOAATCA B AMHAMHUYECKOM PaBHOBECHM C HEIUCCOLMMPOBAHHBIMU
MoJiekyaaMHu . K ciiabbIM 371eKTpoIuTaM OTHOCATCSI MHOTHE OPraHHMUeCKUe KMCIOThl U OCHOBAHUA .

IIpakTuyeckas yacTb. [lens pabomul: ONpEeNENNTh, SBISIOTCS JM BBIJAHHBIC BEIIECTBA CHJIBHBIMU MJIM CJIA0BIMHM 3JIEKTPOJIMTAMH Ha OCHOBAHUHU
U3MEPEHUS IIEKTPONPOBOJHOCTU UX PACTBOPOB .

Ilepeuensy oamuuxos yughposou nabopamopuu’. TATIUK JIEKTPOTPOBOIHOCTH .

Hononnumenvroe 060pyoosanue. TpU XUMUYECKUX cTakaHa (25—50 mi1), mpoMbIBalIKa ¢ IMCTHIUIMPOBAHHOM BOJIOH .

Mamepuanet u peakmusvi. 10 %-Hble pacTBOPBI COISHOM, a30THOM M YKCYCHOM KUCIIOT (3K€IaTesIbHO B KanelbHUIax); (GuiIbTpoBaibHas Oymara .




Texnuka 6e3onachocmu: CobnronaiiTe Mepbl 0€301MacCHOCTH MPH pabOTe C KUCIOTAMH U IIEI0YaMHU.

Huempyxkyus k 661no1HeHUIO.

1.B Tpu crakana Hayeirte no 25—>50 M1 AUCTHILTUPOBAHHOM BOJIBI.

2.B mepBbIii crakan 100aBbTe 1 KA YKCYCHOM KHCIOTHI, BO BTOPOM — COJISTHOH, B TPETHI — a30THOM.

3.M3MepbTe AIIeKTPOIPOBOJHOCTH KAKIOTO PACTBOPA, BBITUPAS IIYIT (PMIIBTPOBATIBLHOM OyMaroi mocie KaxJoro n3MepeHus .
Pesynbpratel n3MepeHui

Ne mpoObl  [3HaUEHHE ANEKTPONPOBOIHOCTH, MKCM/cM  |Ha3BaHME BBIITAHHOTO BEIIECTBA

1
2
3
Bwvi6o0wi: OTpazute NprHAUIEKHOCTD BELIECTB K CUJILHBIM U CJIa0bIM 3J1eKTposiuTaM. KoHTpoIbHbIE BOIPOCHI:

1.ITouemy pacTBOp COJIIHOW KHCIIOTBI JIy4llI€ IPOBOJUT IEKTPUUECKHI TOK I10 CPAaBHEHUIO C PACTBOPOM YKCYCHOM KHUCIIOTHI?
2.K KakuM 3JIEKTPOJINTaM OTHOCHTCS PacTBOpP a30THOM KUCIOThI? 3 . 3amanue s nmoarotoBku k ['MA, BITP

DOopMYITBI TOJIBKO CIIA0BIX AJIEKTPOIUTOB MPEICTABICHBI B PSIY:
1.Ca(OH)2, H2S, H2SOs  2.H2COs3, NH3-H20, HoS  3.KOH, KNO3, HCI  4.ZnSO4, MgCl,, HBr
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JeMoHcTpanMOHHBIH onbIT Ne 2. «M3yueHue BJIAMSTHUS PA3JIUYHbIX (PAKTOPOB HA CKOPOCTh PeaKIum)

Teopernueckas yactb. CyIecTBYIOT pa3Hble MOIUGUKAIMKN MPUOOpa I U3y4eHUS XUMHUYECKUX peakinuii. B oHONW KOHCTPYKIIMH POJIb peaKkTopa
BBITIOJTHSET OOBIYHAS MPOOHpPKA, B APYroM, Oojiee COBpeMEHHOM, — cocya JlanmopTa.

OpnHako TEXHUKA JIEMOHCTpPAlMHU JKCIIEPUMEHTA OCTAETCSl OJAMHAKOBOM. MeHseTcs MuIlb NOPAIOK CMEIIMBAHMS pearupyromux Bemecrts. CHavana B
MPOOUPKY-PEAKTOP 3aIMBAETCS PACTBOP KUCIIOTHI, @ B HETO MOMEIAaeTcsl TBEP0E BEUIECTBO (LIMHK, MPaMop).

[IpakTnueckas yacTb. L{enab paboThl: U3yUUTh BIUSHUE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XUMUUECKOU PEAKITHH.

Ilepeuens oamuuxos yughposoii 1abopamopuu’. NaATINK TEMIEPATYPbl IIATUHOBBIMH.

Jlononrnumenvnoe 0b6opyodosanue. IpuOOp sl U3yYEHHs] CKOPOCTH XMMHMUYECKUX PEaKIIMii; dJIeKTpUUecKas IUIMTKA; cTakaH XuMudeckuii Ha 250 mu;
MIMATeNb; KPUCTAIUIU3ATOP IS MPOMbIBaHUs cocynoB Jlannomnpra; npooupku I[1X-21 (3 mr .) .

Mamepuanst u peaxmugul: consiHas kucinota (4%-ubiit); consiHast kucioTa (10%-Hblif); KycOukn MpaMopa; MOPOIIOK MpaMopa; YKcycHas kuciota (6%-
HBI); IIMHK; IEpoKcHu T Bogopoaa (3%-usiit); nuokcua mapranua (1V) .

Texnuxa 6ezonacnocmu.: Cobmofath mpaBuia padOThl C KUCIOTaMU U HArPeBaTEIbHBIMU AJIEKTPUUECKUMHU MPUOO- pamH .

Hncmpykyus K blnoineHuio:

Onvim 1.BausitHue NPUPOABI pearupyroIuX BEIIeCTB Ha CKOPOCTh XMMHUECKOHN peakiuu

B oano xoneno cocynaa Jlanmonbra Haneite 3 M 1 M pactBop ykcycHO#M KUCIOTHI (F16%-HbIi1 pacTBOp), B APYroe KOJEHO MOMECTUTE 2—3 TpaHyIIbl
nuHKa. Bo BTOpoit cocyn Jlan- nonbera Hanelrte 3 Ma 1 M constHo#t kuciotsl (@4%-Hblil), B Ipyroe KojieHo — 2—3 rpaHyinsl nuHKa . [Tpucoenunure
cocyabl JlaHT0bTa K MAHOMETPUUECKUM TPYyOKaM.

O6pamume enumanue! OI[HOBpeMeHHO HepeneﬁTe KHCIIOTBI B COCydax JlangonpTa K T'paHyJlaM HHWHKaA. CpaBHI/ITC YPOBHH JKHUAKOCTU B
MaHOMCTPHUYCCKUX pr61<ax. VYyamuecs aenaroT BBIBOJ O pa3H0171 CKOPOCTH XUMHYCCKUX peaKuHﬁ .



Onvim 2. BnusiHue KOHIEHTPAIUK Pearupyromirux BeIIeCTB Ha CKOPOCTh XUMUYECKOH peaKIiu
B onno koneno cocyna Jlanponwsra Haneitte 3 mut 4%-HO# CONSHOM KUCIOTHI, B IPYroe KOJIEHO MmoMecTuTe 2—3 rpaHyibl MHKa . Bo BTOpO# cocyn
Jlanponsra HaneWte 3 mi 10%-HO# CONAHOM KHUCIOTHI, B JApyroe KoyieHo — 2—3 rpanynasl 1muHKa. [Ipucoemunure cocynsl Jlanmonbra K
MaHOMETPUYECKUM TpyOKaM.

Obpatute BHHMMaHue! OJHOBpEeMEHHO IiepeseiiTte KuUciaoThl B cocygax Jlanpmonbra Kk rpaHynam nuHKa. CpaBHUTE YpPOBHU JKHUJKOCTH B
MaHOMETPUYECKUX TPyOKax. VYyaiuecs Aeaat0T BBIBOJ O Pa3HOM CKOPOCTU XUMUYECKUX PEAKIUIl.

Onvim 3. BnusiHue TeMnepaTypbl pearupyromrx BeIIecTB Ha CKOPOCTh XUMUYECKON peaKIiu

B onno xoneno cocyna Jlanponera Hanmerite 3 Ma 10 % constHOM KHCIIOTHI, B APYroe KOJIGHO MOMECTUTe 2—3 TpaHylbl IMHKA . Bo BTOpO# cocyn
Jlannonwera Hamedte 3 mur 10%-HO# comsi- HOW KUCIIOTHI, HarpeTod Ha BoasgHOW Oane mo 50 °C, B mpyroe KoileHO — 2—3 TpaHyNbl IHHKA.
[Ipucoenunute cocyas! JIaH10J1bTa K MAHOMETPHUECKUM TPYOKaM.

Obpatute BHHMMaHue! OJHOBpEeMEHHO TiepeseiiTte KuUcIoThl B cocygax Jlanpmonbra Kk rpaHynam nuHKa. CpaBHUTE YPOBHU JKHUJKOCTH B
MaHOMETPUYECKUX TPYyOKax. VYyaiuecs Aenat0T BBIBOJ O Pa3HOI CKOPOCTU XUMUYECKUX PEAKIIHH .

Onvim Ne 4. BnusiHie TOBEPXHOCTH CONPUKOCHOBEHHUS pearupyrouux BENIeCTB Ha CKOPOCTh XUMUYECKOM peakiuu

B oano xosneno cocyna JlanmonbTa HameiTe 3 Mit 4%-HOW CONSTHOM KHUCIIOTHI, B IPYroe KOJEHO oMecTuTe | T Mpamopa, B3ITOTO B BHJIE Kycouka. Bo
BTOpO# cocyx Jlannonbra Haneite 3 mut 4%-HOH COJIIHOM KHUCIIOTHI, B Apyroe KojeHo — 1 r nopomika Mpamopa. IIpucoeaunure cocyast JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OITHOBPEMEHHO TIepesieiTe KHCIOTHI B cocymax JlaHmompta K Mpamopy nnHKA. CpaBHUTE YpPOBHU KHUAKOCTH B
MaHOMETPUYECKUX TPyOKax. VYuyamuecs Aenat0T BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHA.

Onvim 5. BnusiHue Kataau3atopa Ha CKOPOCTh XUMUUYECKOU PEaKIIuu

B crakan ¢ Bogo#, Harpetoii 1o 50 °C, nomectuTe 2 AEMOHCTpalMOHHbBIE TPoOHpKH ¢ 2 MiT1 3% -HOTO pacTBopa Mepokcuaa BoAopoaa. BeinepkuBaroT
MpoOUpPKH B BOJE OKOJO 2 MHH. M3BiekuTe mpoOUpKU W3 BOJASHOW OaHM U NPOJAEMOHCTPUPYHTE ydalllUMCS pe3ylbTaT — Ha CTEHKAaX MpOOHpPKH
MOSIBUJIMCH ITY3BIPbKH Ta3a Kuciopoaa. B oaHy u3 mpoOupok BHecHTE Ha KOHYMKe IumaTens auokcua mapranua (I1V) . Habmiomaror sHepruuHoe
BBbIJICTICHUE KUCIIOPOa.

Koumponvnvie 6onpocvi: 1.0T kakux (HakTOpPOB 3aBHCUT CKOpPOCTb XuMuyeckoil peaknuu? 2.Ilouemy pasnoxeHue Mepokcuga BOAOpoJia B
NPUCYTCTBUH TroKcuaa Mapraniia (1V) cHavana uaétr oueHb ObICTPO, a 3aTeEM 3aMeIseTcst?

3.3amanus 1 pa3BuTus GyHKIHOHATBHONW TPaMOTHOCTH:

B Tpu onuHakoBbie MPOOUPKH YUSHUKH HAIWIM MO 5 MJI pacTBOpPa COJIIHOM KUCIOTHI OJMHAKOBOM KOHIIEHTpalu. B mepByro mpoOUpKy MOJIOKUIN
CTPY)KKH »eje3a, BO BTOPYIO — CTPYXKHU IIMHKA, B TPEThIO — CTPYXKKH HEH3BECTHOTO CBETJIOIO SIPKO OJECTSIEro
Meranna. Haubornee MHTEHCHBHO BBIJAENEHHE Ta3a HAONIOJANM B TpeTheil MpoOupKe ¢ HeM3BecTHHIM MeTamiom. BoC ‘
BTOpPOH MpPOOUpPKE C IIMHKOM HWHTEHCHUBHOCTh BBbIJIEJIEHUS ra3a Obula MEHbIe, YeM B TpeTheil. B mepBoil mpobupke c
KeJe30M HHTEHCUBHOCTD BbIJIENICHHs ra3a Obljla HAMMEHbLICH. B
a)/leiictBue kakoro ¢axTopa, BIMSIOIIEI0O Ha CKOPOCTb peakiuu, Habmomanu ydammecs? 6) Kakoit meramn mor
HaXOJIUThCS B TpeThel npoOupke? 3anuinTe Ha3BaHHE MeTalla.

4. Ha rpaduke mpejactaBieHa 3aBUCUMOCTh KOHIIEHTPALMM HCXOJHBIX BEIIECTB U NMPOAYKTOB PEAKIHH OT BPEMEHH
IIPOTEKAHUS PEAKIUU:

Puc. 20. I'paduk 3aBHCHMOCTH KOHLIEHTPAIIMM MCXOJHBIX BEUIECTB W MPOJYKTOB PEAKLUUU OT BPEMEHH IMPOTEKAHHS A
peakuuu

OHpe,Z[eJ'II/ITC, Kakas KpuBasd OIMMUChIBACT UBMCHCHUEC KOHIICHTPAIIUH UCXOJHBIX BEIICCTB, a4 KaKasd — IMPOAYKTOB PCAKIUU .

Ty
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