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TOUKA \! POCTA

I[MosicHUTEIbHAA3ANIMCKA

Pabouas mporpamma o xumuu g 8 - 9 KiaccoB sABigeTcs 4acThio OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETr0O
oOpazoBanuss MBOY «I'araryiickas COLI» u coctaBieHa B cooTBeTCTBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTro oOmiero oo6pazoBanus (IIpukaz MunucrtepctBa oOpa3zoBanusi U Hayku P® ot 17.12.2010 Nel897 «OO06
YTBEPKIEHUH (pellepaibHOro rocyJapcTBEHHOr0 00pa30BaTEbHOIO CTaHIapTa OCHOBHOI'O OOIIET0 00pa3oBaHUs (C U3MEHEHUSMU U
nonofHeHusIMU 0129.12.2014,31.12.2015), pexomenaarusamu «lIpumMepHO MpOrpaMMBIOCHOBHOTOOOIIETO 00pa30BaHUATIOXUMHUHU 8- 9
knaccel» (Paboueil mporpammsl npenmetHol auHuM yuyeOHukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. OI'OC. Xumus. 8-9 kiacchl:
nocobue st yuuteneil obmieoOpa3zoBarenbHbix yupexaenuii, coct. I'apa H. H., M. «IIpocBemenue», 2011 r.;)u opueHTupoBaHa Ha
peanusaiuio B IeHTpe 00pa3oBaHUsl €CTECTBEHHOHAYUYHON M TEXHOJIOTHYECKOW HampaBieHHOCTeN «Touka pocTay, co3qaHHOTO Ha 6asze
MBOY «I'araryiickas COIl» ¢ uenbio pa3BUTUS Yy OOYYAIONIUMXCS €CTECTBEHHOHAYYHOM, MaTeMaTH4eCKOH, HHGPOPMAIIMOHHON
TPaMOTHOCTH, (POPMUPOBAHMS KPUTUUECKOTO U KPEATHUBHOTO MBIIUICHHS, COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYYHOU M
TEXHOJOTUYECKOUN HAMPaBICHHOCTH, aTAKXKEJIs IPAKTUIECKON 0TpabOoTKK yueOHOromMaTepuraa 1o yueoOHsiMnpeameTam « Dusznukay,
«XuMus»,«bronorus,« TexXHOIOTHS .

Ha 06a3ze wnentpa «Touka pocra» oOecrneunBaeTcss peanu3anusi 00pa30BaTEIbHBIX MPOTrPAMM E€CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKOW HaIpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPeOOBAaHUSMU 3aKOHOJATEILCTBA B cdepe o0pa3oBaHUS U C
yuéroM pexomeHaammii @DenepanbHOro omepatopa ydyeOHoro mnpeamera «Xumus». (OOpasoBarenbHas MporpaMMa IO3BOJISET
UHTETPUPOBATh pealu3yeMble 3/1€Ch MOJXOJbl, CTPYKTYpPY M COJAEpXaHUE IMpU OpraHu3aluu oOydeHus xumuu B 8—9 Kiaccax,
BBICTPOEHHOMHA0a3et000T0n3I0CTYTHBIX yueOHO-MeTonueckuxkomiuiekcoB(Y MK). Ucnonp3oBanneo00pyA0BaHHSIIEHTPA
«ToukapocTa»m03BOAAETCO31aThYCIOBHS:

* UISIPACIIMPEHUSICOAEPIKAHUAIIKOIbHOTOXUMUYECKOT000pa30BaHUs;

* UISIIOBBIIEHUATIO3HABATEIbHOMAKTUBHOCTHOO YU a0 X CSIBECTECTBEHHOHAYYHOM 001aCTH;

e JUISl pa3BUTHUS JIMYHOCTH peOEHKa B TMpoiecce OOy4eHHs] XMUMHH, €ro CHoCOOHOCTeH, (OpPMUPOBAHUS M YIOBICTBOPEHUS
COIMAJILHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

*JJ1s1 paboOThl ¢ OJAapEHHBIMU IIKOJIbHUKAMU, OPraHU3alMU WX Pa3BUTHS B PA3NMUYHBIX 001acTsIX 00pa3oBaTelIbHOM, TBOPUYECKOU
JeSITEbHOCTH.

[Tpumensisi nudpoBsie JTabOpaTOpUM Ha YpPOKaX XWMHUHU, YYalIMECs CMOTYT BBIMOJTHUTH MHOKECTBO JTaO0OpaTOpPHBIX paboT u
HKCIIEPUMEHTOB 10 MPOrpaMMe OCHOBHOM IIKOJIBI.
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KpaTkoeonucaHuenoaxoJ0BKCTPYKTYPUPOBAHUIOMATECPHUAIOB TOUKA \\'POCTA
Boaopazosamenvnoiinpozpamme(OIl)npedcmaesnenvicinedyrouuepasoevt:
1 .MeTo1pIn3y4eHUBEIIECTBUXUMHUUYECKUXIBJICHUN. DKCIIEPUMEHTAIbHBIEOCHOBBIXUMHH.
2 .IlepBoHauaabHBICXUMUYECKUETTOHATHS. 3. PacTBOPHI.4. OCHOBHBICKIACCHIHEOPTaHUYECKUXCOCTMHEHUM. 5. T€OpUAIEKTPOIUTUUECKON
quccoruanuu. 6. XuMHU4ecKue peakiuu. 7. XuMHUUeCKHUe 3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJUIOB U UX COCIUHECHHUI ).

B ocHOBY BblfieNieHUs] TaKUX Pa3AeNioB 3aJ0KEH XUMUYECKUN AKCIIEPUMEHT, TPAJIUIMOHHAsA cucTeMa u3ydyeHus XxumMuu. OCHOBHOH (opmoit
y4eOHOI MeATENIbHOCTH SIBISIETCS XMMHUYECKHH SKCIEPUMEHT, MPOBOJMMBIA B BHJE JIA0OPATOPHBIX, NMPAKTHUYECKUX PabOT M JEMOHCTPALIHA.
JIeMOHCTpallMOHHBIA HKCIIEPUMEHT MPOBOAUTCS B TOM CIllydae, €CIM OH OMNAaceH JUIs BBIINOJHEHUS YYallUMUCS WIM HMEIoLIUCcS mpubop
IPEJICTaBJIEH B €JUHCTBEHHOM IK3EMILISPE.

JasinzydyeHusinpeamMera« X uMUSI»HAITANIEOCHOBHOr0001erooopasosanusiorsoaurcsil40uacos: Skiacc-7049acos;9xaacc—704acos.

JlanHasi00pa3oBaTeNbHAsIPOrpaMMa00eCcIIeYMBaETyCBOCHHEYYAIIMMHUCIBAXKHEHIINX X UM UECKUX3aKOHOB, TCOPUMHUITOHSTHH;

dbopMupyeTIpeaCTaBICHUEOPOTMXUMUUBOKPYKAIOIIIEMMHUPEHKIU3HUYeN0BeKa. [ [puaTOMOCHOBHOEBHUMAaHU Y IEISIETCACYIITHOCTH
XUMHUYECKUXPEAKIUIHMMETOaMUX OCYIIECTBIICHHUS.

OaHUM U3 OCHOBHBIX IMPUHIIMIIOB MOCTPOCHUS MPOTPAMMBbI SIBISETCS MPUHIUI JOCTYIHOCTH . DKCIEPUMEHTANIbHbBIE JaHHbIE, MOJTyYeHHbIS
YYalIUMUCS TPU BBINOJIHEHUN KOJIMYECTBEHHBIX OMBITOB, IMO3BOJISIOT YYalllUMCS CAMOCTOSITENIbHO J€J1aTh BBIBOJIbI, BBISABJISATH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a0KEHHBIE B COAEpkKAHKE MPOrPaMMBbI Kypca, CO3/1al0T HEOOXOJUMbIE YCIOBUS AJII CUCTEMHOTO YCBOCHHS YYaIIUMUCS OCHOB HAyKH,
JUTsE 00ECTICYCHUS PA3BUBAIOIIETO M BOCIIUTHIBAIOIIETO BO3ICHCTBHSA 0O0yUSHHSI HA IMYHOCTD y4aIerocs.

DopMupyeMbIe3HAHHS T0JDKHBICTATEOCHOBONCHCTEMBIY 0K IEHUHIITKOJILHUKA, [[EHTPATBbHBIMSIPOMETOHAYYHOTO MHUPOBO33PEHUSI.

OnucanuemMarepuajibHO-TeXHHYeCKOMOa3bIeHTpa«ToukapocTa»,
HCI0JIb3yEMOTIOUISIPEAIN3AIIMMO0PA30BaATEIbLHBIXIIPOrPAMMBPAMKAXINIPENOIABAHUSIXUMHUHA

Hugposaa (komnvromepnas) nadopamopusa (IlJI), mporpamMMHO-anmapaTHBIH KOMIUIEKC, IaTYMKOBas CHUCTEMa — KOMIUIEKT Yy4eOHOTO
000pyI0BaHUs, BKIIIOYAIOIIUN U3MEPHUTEIbHBIN OJI0K, HHTepdeiic KOTOPOro Mo3BoJIIET 00eCHeunBaTh CBA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U
Ha0Op TaTYMKOB, PETUCTPUPYIOIINX 3HAUECHUS PA3IMUHBIX (U3NYECKUX BETUUYHH.

Jlamyuk memnepamypvl na1AmMUHOELE — TIPOCTON U HAIEXKHBINA AATYUK, IPEJHA3HAYECH JUISI U3MEPEHUS TEMIIEPATypbl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer pasnnunslii quanazod usMeperuit or —40 no +180 °C. TexHudeckue XxapakTepUCTUKH AATYNKA YKa3aHbl B UHCTPYKIUH 110
SKCITyaTaluuu. /lamuux memnepamypsl mepmonapuulii peIHazHadeH st u3mepenus temnepatyp 10 900 °C. VMcnonb3yercs npu BHITOTHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEPATyp IJIAMEHH, TJIABJICHUS U Pa3JI0KEHUs BEIECTB.

Jlamyuk onmuyeckou naomuocmu (Koaopumemp) — TpeqHA3HAUYEH [UIsI M3MEPEHUS ONTHYECKOM IUIOTHOCTH OKpAUICHHBIX PacTBOPOB.
Hcnonp3yercs npu nzydeHnu teM «PactBopbl», «CKOPOCTh XUMHUYECKUX PEAKLIUIY, ONIPEEIIEHNN KOHIIEHTPALlMU OKPAILIEHHBIX HOHOB.

Jamyux pH npenHa3zHaueH JUisi MU3MEPEHUsS BOJOPOAHOro mnokaszareis (pH) BOAHBIX pacTBOPOB B pazIUYHBIX HCCIEAOBAHUAX OOBEKTOB
OKPYKaIOIEe Cpebl.

Jlamyuk 31eKmponpoeoonocmu NpeJHA3HAUYEH JUISI U3MEPEHMSI YAECIBbHON JIEKTPOINPOBOJIHOCTH JKUJIKOCTEM, B TOM YHCIIE U BOAHBIX PacTBOPOB
BenlecTB. [IpumenseTcs npu n3yuyeHuu TEOPUH AIEKTPOIIUTUIECKON TUCCOLMAIINY, XapAKTEPUCTUK BOJHBIX PaCTBOPOB



Jlamuuk xnopuo-uonoe VCIoNb3yeTcs I KOJIWYECTBEHHOI'O OIMPEEICHUs COJCPKaHMs MOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBE, MPOIYKTAX
nutanus. K naTauky moakirodaercs HoHOceNneKTUBHEIN tektpon (MCD) (paboumii 35eKkTpor), MOTEHIIMAT KOTOPOTo 3aBUCUT OT KOHIICHTPAIUH
OTpeNIeIIEMOTO HOHA, B JaHHOM ciiydae oT KoHueHTpanuu annoHoB Cl. [Torennnan MCD onpenensoT OTHOCUTEIBHO AJIEKTPO/Ia CpaBHEHUS, KaK
MPABUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk Humpam-uoH06é TpeTHA3HAYCH I KOJMYECTBEHHOTO OIPEACIICHUS HHUTPATOB B PA3TUYHBIX OOBEKTAX OKPYKAIOIIECH Cpeabl: BOJIE,
oBoIax, (PPyKTax, KOJIOACHBIX U3ICTHUIX U T.1I.
MukpockonyugposoiinpenHazHAYCH I3 yIeHUSI(POPMBIKPHCTAUIOBHHAOIIO ICHUSI3aPOCTOMKPHUCTAIIIOB.

Annapam ona npoeedenusn xumuyeckux peakyuii (AILXP) npenqHazHayeH Ui NOJyYEHUS] U IEMOHCTPALlUU CBOWCTB TOKCUYHBIX [1apOB U ra3oB .
DTH BellecTBa MOIY4ar0TCs B KOJIOe-peakTope, U IpU HarpeBaHuu (Wi 6e3 HarpeBaHus) ra3000pa3HbIe BEIECTBA MPOXOAIT YEPE3MOrIOTUTENbHBIC
€éMKoCcTH (HacalKu) C pacCTBOpAMHU PEareHTOB, BCTYMAIOT ¢ HUMHU B PeakIuio. VM30BITOK raza MOIIONIACTCS KUIKHUMH U TBEPABIMU pEarcHTaMU,
aTaKke AaKTUBUPOBAHHBIMYIIIEM. AmmapaT  4YallleBCETOUCIIONB3YIOT  JUIAMNONYYCHHUSH JEMOHCTPAllMd  CBOMCTBXJIOpA,  CEPOBOAOPOJIA.
Ilpuboponademoncmpayuu3zagucumoCmucKkoOpPOCMUXUMUYECKUXPeaAKYUILOMPA3AUYHBIXPAKMOPOEUCTIONB3YIOTIIPUN3YYEHUUTEMbI

«CKOpOCTh XMMHYECKOM peakIuu» U TEIIoBoro 3ddekra xuMuueckux peakiuid. [Ipubop maér BO3MOKHOCTh IKCIIEPUMEHTAIBHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUYCCKUX PEAKIUH CIeTyOIMUX (HaKTOPOB: MPUPOJILI PEATrHPYIOIMIUX BEUIECTB, KOHIICHTPAIIUN PEarupyrOIINX BEIIECTB,
IUTONIA/IA TPAHUIIBI pa3ziena a3 B reTepPOreHHbIX cucTeMax (MMOBEPXHOCTH COMPUKOCHOBEHHS MEX]y pearipyroIIMMH BEIIECTBAMU), TEMIIEPATYPHI,
KaTajan3aTopa, HHTHOUTOpA.

Ilunemka-0o3zamop — TPUCTIOCOONICHUE, HCIONb3yeMOE B JA0OpaTopuu A OTMEpPUBaHUS OMpPENeNEHHOro 00b&éMa xuakoctu. Ilunerku
BBIMTYCKAIOTCS TIEPEMEHHOTO M TIOCTOSHHOTO 00bEéMa. B KOMIUIEKTHI 00OpYHOBaHUS JUIsI MEIHIIMHCKHX KIJIACCOB BXOIAT YIOOHBIC MUIIETKU-
J103aTOPBI OJIHOKAHATBHBIE, TO3BOJISIIOIINE HACTPOUTH HEOOXOAUMBIN 00bEM OTOMpaeMOM KHUIKOCTH B TPEX pa3NUYHBIX JUAMa30HAX.

bansa kombéunuposannasa npeqHazHaueHa ISl HarpeBa CTEKISIHHBIX U (apdOpoBBIX COCYIOB, KOT/a TpeOyeTcs CO3/1aThb BOKPYT HArpeBaeMoro
cocyZia paBHOMEpPHOE TeMIiepaTypHOe MoJie, U30eXaTh HCIOJb30BAHUS OTKPBITOTO IUIAMEHU W PacKal€HHOM snekTpuueckoi cmupanu. Kopmyce
KOMOWHHPOBAHHOW OaHM CIeNIaH U3 ATFOMHUHHS. JKUIKOCTHAS YacTh KOMOMHUPOBAHHOW OaHM 3aKPBIBACTCS KOJIBIIAMH PA3IMYHOTO THAMETpA.
Ilpuéop ona nonyuenus 2a3z08 WUCTIONB3YyeTCS IS MONy4eHUs HEOONBIIUX KOJMYECTB Ta30B: BOAOPOJA, KUCIOpoAa (M3 MEpOKCHIa BOJIOPOAA),
YTIIEKHUCIIOTO Ta3a.

PadouassmporpammanoxumMmuuaisa8—9 kiaccos

CHCIIO0JIb30BaHUEeMO0oOpyaAoBaHusALleHTPpa« ToukapocTa»

Ha 6aze mentpa «Touka pocra» oOecneunmBaeTcss peanu3anus 0o0pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOH W TEXHOJIOTHYECKOMH
HalIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHUSMHU 3aKOHOJATENbLCTBA B cdepe 00pa3oBaHUA M C yYETOM PEKOMEHIAlHi
®denepallbHOTO orepaTopa y4eOHOTo nmpeaMeTa « XUMHUS.

O06pa3zoBaTeapHAATIPOTPAMMAIIO3BOIICTUHTETPUPOBAT  PEATM3YEMBICTIONXOIBI,CTPYKTYPYH  COACPKaHUETIPUOPTAHU3AITUUOOYICHUSIXUMUN B
8—9 kiaccax, BRICTPOSHHOM Ha 6a3e M000ro U3 JOCTYMHBIX Y4eOHO-MeToarndeckux Komruiekco (YMK).

Hcnonp3zoBanneobopynoBanus« Toukapoctaympupeann3annuganaoi Ol lmo3BoiseTco3naThycinoBus:

- JUIApacIINPEHUACOACPKAHUAIKOIBHOT OXUMUYECKOT000pa30BaH s,

- JUTSITIOBBIIICHUSTIO3HABATEIbHOMAKTUBHOCTHOO yUaIO TN X CIBECTECTBEHHOHAYYHOH 0071aCTH;



-JUTsl Pa3BUTHS JIMYHOCTH PeOEHKA B Tporiecce 00Y4eHUsI XMMHUH, €r0 CIOCOOHOCTEH, HOPMUPOBAHHS U YIOBICTBOPCHUS COLMATBHO 3HAYUMBIX
MHTEPECOB U MOTpeOHOCTEH;
-U1sIpabOTHICOIAPEHHBIMUIIKOIEHUKAMH, OPTaHU3aLMMAX PA3BUTHSBPA3INYHBIX00J1aCTAX00pa30BaTEIbHO, TBOPYCCKOM A TEIILHOCTH.

IlnanupyeMbiepe3y/ibTaTbIOCBOCHUAY4eOHOTONpeaAMeTa« X MMHUSD> COMMUCAHUEM YHUBEPCAJIBbHBIX Y4eOHbIX

JAEeUCTBUI, JOCTUTAaeMbIX 00y4aOLIIUMHUCS
JIuunocmuviepezyiomamot
O6yyaroWulcANOIYYUmMe03MOACHOCMbOAAD OPMUPOBAHUACIEOVIOWUXTUYHOCMHBLIX YV V]
-0IpeIeTICHUEeMOTUBAIMUU3YYCHUT Y4 eOHOTOMaTepraa;
-OlIEHUBAaHUEYCBANBAEMOT 0yueOHOrOMaTepHaa, uCXOASM3COIMATBbHBIX MIIMYHOCTHBIXIIEHHOCTEH;
-IIOBBIIIIEHUE CBOECTO 00Pa30BaTEIIFHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YYEHUIO OCHOBHBIX HCTOPUICCKUX COOBITHIA, CBS3aHHBIX C
pa3BUTHEMXHUMHHU U OOIIECTBA;
-3HAHUETIPABUJITIOBEICHUS BUPE3BBIYAHBIX CUTYAIUSX ; ~-OlIEHUBAHUECONATbHOU3HAYMMOCTUTIPO(eCCHiA, CBI3aHHBIX CXUMUCH;
-BJIaJICHHETPAaBUIaMI0€30I1aCHOT000PaALICHUSICXUMUYECKUMUBEIIECTBAMUUOOOPYIOBAHUEM, [TPOSBICHUEIKOIOTUYECKONKYIBTYPHI.
MemanpeomemmnuwiepesyiomamutPecynamuenuie
Ob6yuarouuicanonyyumeo3smoNCHOCMbOIADOPMUPOBAHUACTEOVIOUWUXPe2YIAMUSHBIX Y V]]:
-IieJieTioNiaranie, BKIJIFOYasi MOCTAHOBKY HOBBIX IieJied, MpeoOpa3oBaHME MPAKTUYECKON 3a7adyd B IMO3HABATEIBHYIO, CAMOCTOSITEIBHBIN aHan3
YCIIOBUHM JTOCTHKEHHUS eI HAa OCHOBE Y4€Ta BBIICTICHHBIX YUMTEIEM OPHUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale; -MNIaHupOBaHUE MYTH
JIOCTHIKEHMUS IIeNeH;
-YCTaHOBIIEHUEIIENIEBBIXIPHOPUTETOB, BEIICTICHUEATbTEPHATUBHBIX CIIOCOOOBIOCTHKEHUALIETUIBBIOOpHaN601eed(h PeKTHBHOrOCTIOC00a;
-YMEHHUECAMOCTOSITEITLHOKOHTPOJIUPOBATECBOEBPEMSIMYITPABIIATEUM; -YMEHUCTIPUHUMATHPEIICHUSBIIPOOIEMHONCUTYAIINN;
-IOCTaHOBKA Y4eOHBIX 3a/1a4, COCTaBIIEHUE TUIaHA U TTOCIEA0BATEILHOCTH ACHCTBUIA; -OpraHu3aIus pabouero MecTa Mpu BHIMOIHEHUMXUMUYIECKOTO
SKCTIEPUMEHTA; -IIPOTHO3UPOBAHUE PE3YIHTATOB 00YUEHUSI, OIIEHUBAHNE YCBOCHHOTO MaTepHalia, OlIEHKA KaueCcTBa U YPOBHS MOTYYEHHBIX 3HAHUM,
KOppEeKIHUs IJIaHa U Crocoda NeicTBHS MpU HEOOXOJUMOCTH.
Ilo3nasamenvhote
Ob6yuarowuicanoIyyumeo3smoHCHOCMbONAGOPMUPOBAHUACTEOVIOUUXNO3HABameNbHbIX VY]
-IOMCKUBBIICTIEHUEHH(POPMAITIH;-aHATTU3YCIIOBUHUTPEeOOBaHM13a/1a4H, BEIOOP,COMOCTaBICHHEN000CHOBaHUECTIOCO0apeIIICHHSI3a a4 H;
-BbIOOpHaN001ee3(h (PeKTUBHBIXCIIOCOOOBPEIIEHUA3a/1a41 B3aBUCUMOCTHOTKOHKPETHBIX yCIIOBUH;
-BBIJIBUKEHHEHOOOCHOBAaHUETUTIOTE3BI,BEIOOPCIIOCO0aeEMPOBEPKH; -CAMOCTOSITEIFHOECO3TaHUEAITOPUTMAIEATETbHOCTUIIPUPEIICHUN TIPOOIIeM
TBOPYECKOTO M TIOMCKOBOTO XapaKTepa; -yMEHHUs XapaKTEPU30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOMCTBAM;
-OMUCBIBAHUECBONCTB: TBEP IBIX, KU IKUX,[A3000pa3HBIXBEIIECTB, BB ICICHUEUX CYIIIECTBEHHBIX TPU3HAKOB;
-M300paKEHNECOCTABAIIPOCTEHIITMX BEIECTBCIIOMOIIBIOX UMIYECKUX POPMYITHCYITHOCTUX MMHYECKHX PEAKITHHCIIOMOIIILIOXUMHUYECKIX YPAaBHEHUH;



-IpoBe/iIeHrEe HAOI0ICHHH, ONICaHNe TPU3HAKOB U YCIOBUN TEUEHUS XMMHYECKUX PEaKIIHii, BHITOJHEHHE XUMUYECKOT0 SKCIIEPUMEHTA,

BBIBOJIbIHA OCHOBE aHAJIM3a HAOIIOJCHUHN 32 SKCIIEPUMEHTOM, pEeIlIeHHE 3a/1a4, MOIy4eHUEe XUMHUECKOW HHPOPMALIUU U3 PA3IMYHBIX HCTOYHUKOB;
-YMEHUEOPTaHU30BbIBATHUCCIIEIOBAHUECIIETBIONIPOBEPKUTUITIOTES;-YMEHUEACIAThyMO3aKIIIOUeHU S (MHAYKTUBHOEUTIOAHATIOT Y ) UBBIBO/IBI;
-yMEHHE00hEKTHBHOOLIEHUBATHUH () OPMAITMIOOBEIIECTBAXUXMMUYECKUXITPOIIECCAX, KPUTHYECKMOTHOCUTHCIKIICEBIOHAYYHOU HH(OpMALIUH.
Kommynukamuenwie

Obyuarowuicanonyyumeo3mMoNCHOCMbOIADOPMUPOBAHUACTEOVIOUWUXKOMMYHUKAMUBHBIX Y V]]:
-[I0JTHOEUTOYHOEBBIPAKEHUECBOMXMBICIIEHBCOOTBETCTBUUC3aJa4aMUNyCIIOBUSIMUKOMM yHUKAIUH;

-aJIEKBAaTHOE HCII0JIb30BAHNUE PEUYEBBIX CPEJCTB ISl y4acTUsl B JUCKYCCHM M apryMEHTallUd CBOEW MO3MLIMU, YMEHHME INPEACTaBIATh KOHKPETHOE
coJlep’kaHue ¢ COOOIIEHHEM €ro B MUChbMEHHOW U YCTHOU (popme, ompeerneHue croco0oB B3aUMOACHCTBUSI, COTPYAHUUYECTBO B MOHMCKE U cOOpe
UH(OPMALINK; -OTIpeNieIeHue CIIOCOOOB B3aWMOJICHCTBHSA, COTPYJHHUECTBO B TIOMCKE U cOope MHPOpPMAlLMHU, ydacTue B JMAIIOTe, TUIAHMPOBAHUE
00X crnoco6oB paboThl, MPOSBICHUE YBAKUTEILHOTO OTHOLICHHS K IPYTUM YJalluMCS;

-0 CaHUECOACP KaHUSIBBIIIOHAEMBIX IS CTBUHACIIEIEI0OPUEHTUPOBKHUBIIPEIMETHO -TIPAKTUIECKOM IS TETEHOCTH;
-YMEHUSyYUTHIBATbPA3HBIEMHEHUSIUCTPEMUTHCIKKOOPIUHAIIMUPAZTUYHBIXTO3ULIUMBCOTPYITHUUECTBE;

-popmynupoBaTh COOCTBEHHOE MHEHHE W IMO3HUIMIO, apTYMEHTHPOBATh M KOOPAMHUPOBATH €€ C MO3UIUSAMH MapTHEPOB B COTPYAHHYECTBE TPHU
BbIPA0OTKE OOILEro PEIIeHHUs B COBMECTHOM NEATENbHOCTH; -OCYIIECTBISATh B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb; -IJIAHUPOBATH OOIIHME CIOCOOBI PA0OTHI; OCYILIECTBIATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY JAEUCTBUN apTHEPA, YMETh YOCKIaTh;
-HCII0JIb30BaTh aJICKBATHBIC SI3BIKOBBIE CPEJCTBA AJSl OTOOpa)KEHHsI CBOMX YYBCTB, MBICIECH, MOTHBOB W MOTPEOHOCTEH; oTOOpakaTh B pedH
(onucanue, OOBSICHEHHE) COAECpPKAHUE COBEPIIAEMbIX AEUCTBUM, KaKk B (hOpME I'POMKON COLMAIM3UPOBAHHOM peuH, Tak U B (popMe BHYTpEeHHEH
peuu; -pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHIIMIO, UCIIOJIb3YSl CPEACTBA YCTHOM M MUCHMEHHOW KOMMYHHUKAIMM TNpH paboTe ¢ TEKCTaMu
y4eOHUKA U JIOTIOTHUTEIHHOH JINTEPATYPOH, CIIPABOYHBIMH TaOJIUIIAMH, TTPOSBISITh TOTOBHOCTh K YBAXCHUIO HHOW TOYKH 3pEHHSI TIPH OO0CYKICHUH
pEe3yIbTAaTOB BHIMOJIHEHHON PaOOTHI.

IIpeomemmnuiepezynbmamot

Obyuarowuicanayyumcs: -npuMeHITbOCHOBHBIEMETO/IbITIO3HAHU A :HA0JII0IeH N e, I3MEPEHHE, SKCIIEPUMEHT;
-ONHChIBAaTbCBONCTBATBEP IBIX KU KUX,[a3000pa3HBIXBEIIECTB, BBIICIAANX CYILIECTBEHHBICTIPU3HAKH;
-pacKpbIBaTbCMBICII3aKOHACOXPAHEHUSIMACCHIBEIIECTB,aTOMHO-MOJIEKYJISIPHONTEOPUH;
-pa3ITUYaTbXUMUYECKHEeH(PU3NIECKUESIBICHUS, HA3bIBATHIIPU3HAKUUY CTIOBHUAPOTEKAHUSIXUMHUECKUX PEAKIIHA;
-c001r01aThIIPaBUIIa0€3011aCHOWPAOOTHINPUIIPOBEICHUHOMBITOB; -[10JIb30BaThCAIa00paTOPHBIMOOOPY10BAHUEMHUTIOCY TOM;
-TI0JTy4aTh,COOMPATHra3000pa3HBICBEIIECTBANPACTIO3HABATHHX;

-XapaKkTepU30BaTh (PU3MUECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COEAMHEHUH, MTPOBOANUTH OMBITHI, TOATBEPKIAIOIINE
XUMHYECKHE CBOWCTBA H3yUCHHBIX KIIACCOB HEOPTAaHUYECKUX BEIIECTB;

-pacKpbIBaTh CMBICT MOHATHUS «PACTBOP», BBIYUCISATH MAaCCOBYIO JIONIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OINPeIeIEHH Oi
MaccoBOH J10JI€il paCTBOPEHHOTO BEIIECTBA; -XapaKTEpU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BELIECTB OT THUIA KPUCTAJUIMUECKON PEIIETKH,
OTIpeNIeNATh BU XMMUYECKOHN CBSI3U B HEOPTAHUYECKUX COCIMHEHMSIX;



-pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOIUTUYECKON TUCCOLMAIIMHU, COCTABIATh YPAaBHEHUS 3JIEKTPOIUTUYECKOM AUCCOIMAIIMU KUCIIOT,
IIeJI0Yel, COJe U peakiuii HOHHOTO OOMEHA;-pacKphIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKLUi, ONPEACISATh OKUC- JINTENb U
BOCCTaHOBUTEJIb, COCTABIISATh YPAaBHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi;

-Ha3bIBaTh (DAaKTOPHI, BIMAIONIME HA CKOPOCTh XMMHUYECKON PEaKIMH;-XapaKTepH30BaTh B3aUMOCBSI3b MEK/Y COCTABOM, CTPOSHHEM U CBOMCTBAMU
HEMETAJJIOB U METAIIJIOB;-TIPOBOUTH OIBITHI MO MOTYYEHUIO U U3YYEHUIO XUMUUYECKHUX CBOWCTB PAa3IMYHBIX BEIIECTB;
-rPaMOTHOOOPAIIATHCICBEIECTBAMUBIIOBCETHEBHOMKI3HH.

Ob6yuarouuicanonyyumeo3smo’CHOCMbHAYYUMbCAL:

-BBIJIBUTATh U MPOBEPATH IKCIICPUMEHTAIBLHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIECTB HA OCHOBE MX COCTaBa U CTPOCHHS, MX CIIOCOOHOCTH
BCTYIAaTh B XUMHYECKHE pPe- aKIUU, O XapaKTepe U MPOIYKTaX Pa3IMUHbIX XUMUYECKUX PEaKIIU;

-XapaKTepU30BaTh BEILIECTBA II0 COCTaBY, CTPOEHHMIO U CBOICTBaM, YCTaHaBIMBAaTb IPUYUHHO-CIEACTBEHHBIE CBS3M MEXIY JaHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

-COCTABJIATh MOJIEKYJISIpHBbIE U IOJHbIE MOHHBIE YPaBHEHUS IO COKPAUIEHHBIM HOHHBIM YPaBHEHMSIM;-TIPOIHO3UPOBATh CIIOCOOHOCTH BEIIECTBA
MPOSIBIISATH OKUCIIUTEIbHBIE UM BOCCTAHOBUTENIBHBIE CBOMCTBA C YUETOM CTETIEHEH OKUCIICHUS AJIEMEHTOB, BXO/SIIUX B €70 COCTAB;

-BBIJIBUTATh U MIPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bI O PE3yJIbTaTaX BO3JACUCTBUS Pa3MYHBIX ()AaKTOPOB HA M3MEHEHUE CKOPOCTH XMMHYCCKOMN
peaKInu;

- CII0JIb30BaThIIPHOOPETEHHBIE3HAHUSA KOO MUECKUTPAMOTHOT OTIOBEICHUSIBOKP Y KAIOILIEH CPEIE;

-HCII0JIb30BaTh MPHUOOPETEHHBICKIIIOUEBbIE KOMIIETEHIIUHU MPHU BBHIIIOJIHEHUHU MPOEKTOB U PEHICHUHY4eOHO-UCCIeI0BATEIbCKIX 3374 TI0 U3YYEHHUIO
CBOICTB, CITOCOOOB IMOJIYYE€HHUS U PACIIO3HABAHHUS BEIIECTB;

-00bEKTHBHO OIEHUBATh MH(GOPMAIIMIO O BEHIECTBAX U XUMHUYECKHX IPOIIECCaxX;-0CO3HABATh 3HAYCHHE TEOPETUUYECKUX 3HAHWUU MO XUMHH IS
MPAKTUYECKOHN JESITETbHOCTU YEJIOBEKa;

-CO3/IaBaTh MOJIETM W CXEMbl JUIsl pelIeHHs y4yeOHBIX U TMO3HABATENBHBIX 3aad; MOHUMAaTh HEOOXOIMMOCTh COONIOJCHHUS MpearnucaHuii,
MpeIaraéMbIX B UHCTPYKIUSIX IO UCTIOIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUU U JP.

HopMbloneHOK 3aBCeBUABINPOBEPOYHBIXPAOOT
«5»—ypOBEHbBBINOIHEHUATPEOOBAHU3HAUNTEIHHOBBIIIEYI0BIETBOPUTEILHOT0:0TCYTCTBUEOIIMOOK, KAKIIOTEKYILIEMY, TAKHIIO

npeabIayleMy yueOHOMY MaTepHaiy; He 0ojiee 0OJIHOTO HeA0UETa.

«4» — ypOBEHb BBINOJIHEHUS TPeOOBaHUM BbINIEYIOBIETBOPUTEIHHOTO:HAIMYKE 2—3 oMO0K Wi 4—6 HEeJOYETOB MO TEKyLIeMYy y4eOHOMY
MaTepuany;Hedoaee20muOoKIN4HeA0YETOBIIONPOIICHHOMYyMaTepHaly; UCIOIb30BaHUEHEPALIMOHATbHBIXTPUEMOBPEILICHUTyUeOHON 3a/1auH.
«3»—10CTaTOYHBIMMUHUMATLHBIYPOBEHBBBINOIHEHUATPEOOBAHUNA, TPEIbABIIEMBIXKKOHKpETHOHpaboTe: Heboieed—601mmbokmnn 10
HEJ0YETOB MO TEKYIIeMY y4eOHOMY MaTepuany; He 6ojee 3—35 ommOoK wiu He Oosiee 8§ HEJOUETOB 0 MPOIIECHHOMY y4eOHOMY MaTepH- amy.
«2»—ypOBEHbBBINIOIHEHUATPEOOBAHUIHIKEYIOBIETBOPUTEIbHOTO: HaNTMueOoneebomndokm 1 OHefoueToBIOTEKyIIeMyMarepuaty; Ooiee S
omMOOoK Uiu OoJiee 8 HETOUETOB 0 POUIEHHOMY MaTepuay.



TOUKA \’pocm
8 knacc.Kypc: HeOpraHn4ecKassxXuMus \

COAEP KAHUEYYEBHOI'OKYPCA (6a30BbliiypoBeHb-704acoB)
Pa3nes 1. OcHOBHBIC NOHATHS XMMHH (YPOBEeHb aTOMHO-MOJICKYJ/ISIPHBIX NIPeACTABJICHUN)

[Ipeamer xumuu. XuMus Kak 4acThb €CTECTBO3HAaHMs. BemiectBa u ux cBoiicTBa. YHCThIe BeniecTBa U cMecH. MeTonbl MO3HAHUSA B XUMHHU:
HaOroenue, skcnepuMenTt. [lpuemsl 6e3onacHo paboThl ¢ 000pya0BaHUEM U BemecTBaMu. CTpoeHHE TUIaMEHH.

Yucteie BemectBa u cMmecH. CrocoObl OYMCTKHM BEIIECTB: OTCTaMBaHUE, (UIBTPOBAHUE, BBIMAPUBAHUE, KPUCTAJUIM3AIMS, AUCTUIUIALIUA.
®u3nyecKkue U XMMUYECKHE SIBICHUS. XUMHUECKUEe peakuuu. [Ipu3Haku XMMUYECKUX peakluii U YCIOBUS BO3SHUKHOBEHUS U TEUEHMSI XMMUUYECKUX
peaKIuii.

ATOMBI, MOJEKYJIbl W HOHBL BemecrBa MOJNEKYISIpHOTO M HEMOJEKYJISpHOro crpoeHus. Kpucrammmdeckne u amopdHbIe BeIIeCTBa.
Kpucrannuueckue pemieTku: MOHHas, aTOMHas U MoJieKyispHas. [IpocTeie U ciioXHbIe BenleCTBa. XMMUYECKUN AJIeMEHT. MeTaibl 1 HeMeTasulbl.
AtomHas equHMIa Macchl. OTHOCUTENIbHAS aTOMHAs Macca. SI3bIK XUMUU. 3HAKU XUMUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEILECTBA.
Xumuyeckue popmyinbl. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. KauecTBeHHBIN U KOJMYECTBEHHBIH COCTAaB BElleCTBA. BbuncieHNs TOXUMHUYECKUM
dopmynaM. MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B CII0’KHOM BEIIECTBE.

BanentHocTs XuMHUYecKUX d3JeMeHTOB. OrpeneneHue BaJeHTHOCTH JJIEMEHTOB 1o ¢opMylnaM OuHapHbIX coenuHeHuil. CocraBieHHE
XUMHUUYECKHUX (OpMYJT OMHAPHBIX COEUHEHHMN 110 BaJIEHTHOCTH.

ATOMHO—MOJIEKYJISIPHOE yY€HUE. 3aKOH COXpaHEeHHus1 macchl BeulecTB. Ku3Hp U aestenbHocTh M.B. JloMmoHOCOBa. XuMuueckue ypaBHEHUS.
Tunbr xumnveckux peakuuid. Kucnopon. Haxoxnenune B npupoze. [lomyuenne kucimopona B 1a00paTOpHH M HMPOMBIIIICHHOCTH. DHU3HYECKUE U
XUMHUYECKHE cBOMCTBA Kucinopoaa. ['openune. Oxcunpl. [Ipumenenue kucnopona. Kpyrosopot kucinopoza B npupoge. O30H, aJNIOTPONUSIKY CIIOPOA.
Boznyx u ero cocras. 3aniura aTMocQepHOro Bo3ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnaenue B mpupoze. Iloiaydyenue Bogopoja B J1aGOpaTOpUM M MPOMBINUIEHHOCTH. DHU3MUECKHE M XUMHMYECKHE CBOMCTBa
Bojiopoza. Bogopon — BocctanoBUTEb. Mephl 6€30MacHOCTH NpU paboTe ¢ Bo1opoaoM. [IpuMenenue Boiopoaa.

Bona. Metob! onpenienenus coctaBa BOAbI — aHaNU3 U cuHTe3. dusndeckue cBoiicTBa BoJbl. Boja B mpuposie 1 crocoObl ee OUMCTKH. Adparus
BOJIbl. XMMHUYECKHE CBOMCTBA BOABL. IIpumenenue Boasl. Bona — pactBoputens. PactBopuMocCTh BemecTB B Boje. MaccoBast 107151 paCTBOPEHHOTO
BEIIECTBA.

KonuuectBennbieotHomenusisBxumun. Konmnuectoseniectsa. Mosb. MomnsipHasiMmacca.3akoH ABoraipo.MoiapHbIii00beMrasoB.
OTHOCHUTENBHAATIIIOTHOCTHIa30B. O0BEMHBIEOTHOIICHUATA30BIPUXUMUYECKUX PEAKIUSIX .

Baxneiime kiaccel HeOpraHuueckux coeauHeHud. OKCuibl: cocTaB, kiaccudukarus. OCHOBHbIE M KHUCIOTHBIE OKCHAbl. HoMeHkmatypa
OKCHUI0B. PU3NYECKHE U XUMUYECKHUE CBOMCTBA, ITOJy4YEHUE U IPUMEHEHUE OKCUIOB.

I'unpokcunpl, ux kiaccupukanus. OcHoanus. Coctas. 1llenoun u HepacTBopuMble ocHOBaHUs. HomeHknatypa. @u3nyeckue U XUMHYECKHE
cBoiicTBa ocHOBaHUi. Peakus Helitpanuzanuu. [lonyuenne n npuMeHeHne OCHOBaHUI. AM(pOTEpHbIE OKCHJIBI U THPOKCH/IBL.

Kucnoter.Cocras.Knaccudukanus. Homenknarypa. ODu3zndeckuenx iMHIeCKHECBOMCTBAKUCIIOT. BEITECHUTE I HBIMPSIMETAIIIOB.

Comu.CocraB.Knaccuduxkarus. Homenknarypa.dusndeckuecpoiictBaconeil. PacTBopuMocTbcoeiiBBo1e. XMMIUYEeCKHECBONCTBACOIIEH.
Crnioco6simonyuenusiconeit. [ Ipumenenneconeil. | eHeTnueckascBA3bMEX1yOCHOBHBIMUKIIACCAMUHEOPTaHUUECKUX COETMHEHU .

Hemonctpanunn.O3HaKoMIeHHE € 00pa3laMH MPOCTHIX M CIOXKHBIX BemecTB. CrocoObl OYMCTKM BEIIECTB: KPUCTALTU3AIMS, JUCTUIUISALIMS,
xpomatorpadusi. OnbITh, MOATBEPHKAAIOIINE 3aKOH COXPAHEHUS MACChl BEIIIECTB.



[Tony4yenue u cobupaHue KUCIOpOa METOJIOM BBITECHEHMs BO3ayXa U BoJbl. Onpenenenue cocraBa Bo3ayxa. Komnekius HeTH, KaMEHHOTO
YIS M IPOJTYKTOB MX NEPEPadOTKH.

[Tony4yenue Bopoposaa B anmapare Kuma, npoBepka Bojoposa Ha YHCTOTY, TOPEHUE BOJIOPOJA, COOMpPAaHHE BOJOPOJA METOAOM BBITECHEHMS
BO3]1yXa U BOJbI. AHaNN3 BO/ibl. CHHTE3 BOJBI.

3HaKOMCTBOCOOPA31IaMUOKCHI0B,KHCIIOT,0CHOBaHu I cosel. HelTpanu3anusmeénounkucioTONBIPUCYTCTBUM HHANKATOPA.

Jlabopamopnvie onvimur (C ucnonb3oBanueM obOopymoBanus «Touka poctay).PaccMOTpeHHE BEIIECTB C PA3IUYHBIMU (DU3UICCKUMHU
cBoiicTBamu. Pa3nenenue cmecu ¢ nomoipto MarHurta. IIpuMepsl GU3NUECKUX M XMMUYECKUX SIBIEHUH. Peakuuu, WIIIOCTPUPYIOLUE OCHOBHBIE
NPU3HAKK XapaKTepHBIX peakuuu. Pasnoskenne ocaoBHoro kapoonara meau (I1). Peakuus 3amerienust menu xenezoM. O3HakoMIIeHHE ¢ 00pa3iiaMu
okcu10B. B3aumoneiicteue Boopona ¢ okcuom Meau (II). OnbIThl, MOATBEpKAAIONINE XUMUYECKUE CBOICTBA KUCIIOT, OCHOBAaHUH.

Ilpaxmuyeckue pabomulr: IlpaBwia TeXHUKH O€30MACHOCTH TpH pPaboTe B XMMHYECKOM KaOuHere. O3HAKOMIICHHE C JIaOOpaTOPHBIM
ob0opynoBanuem. OuucTtka 3arps3HEHHOM noBapeHHOU conu. Ilonydenue u coiicTBa kuciaopoa. Ilomydenue Bogopoja U U3y4eHUE €ro CBOWCTB.
[IpuroroBieHnepacTBOPOBCOIEHCONPEAEIEHHOMMACCOBOMI0I€MPAaCTBOPEHHOT OBEIECTBA. PellIeHrEeaKCIIEpUMEHTaIbHBIX3a1a4II0TEME
«OCHOBHBIEKJIACCBIHEOPTAaHUUECKUX COCAMHEHUI.

Pacuemnvie 3a0auu: BpruucieHne OTHOCUTENBHOW MOJIEKYJISPHONH Macchl BellecTBa Mo GopmyJsie. BorunciaeHrue MaccoBoi OJU 3JIEMEHTa B
XMMHUYECKOM COEIMHEHHMH. Y CTAHOBJICHHME HpocTeiiiell (opMynbl BelleCTBa IO MAacCOBBIM J0JIAM 3JeMeHTOB. HaxoxkIeHue maccoBoil aonu
pPacTBOPEHHOIO BEIECTBA B pacTBOpe. BrlumcieHne Macchl pacTBOPEHHOIO BEIIECTBA U BOJABI JJIsl IPUTOTOBJIICHUS PacTBOpa OINpeAeIEHHOU
KOHIIeHTpauuu. OObEMHBIE OTHOLICHUS Ta30B NPU XUMHUYECKUX pPEaKLUUsAX. BbIUMCIEHHS 10 XUMMYECKUM YpPaBHEHHMSIM Macchl, 00béMa u
KOJIMYECTBA BELIECTBA OJHOTO M3 IMPOJIYKTOB pPEaKIMMU IO Macce HCXOIHOrO BEIleCcTBA, OOBEMY MM KOJMYECTBY BEIIECTBA, COJAEPIKAIIEro
ONPEAECNEHHYIO JIOJIKO IPUMECEM.
Paznen2.llepnoanyeckuiizakoHunepuoanyeckasicucreMaxumuyecknxyieMenTos/. M. Menneneesa.Ctpoennearoma.

[TepBble MOMBITKN KIaCCUPUKAIIUN XUMUYECKUX A1eMeHTOB. [IoHsATHE O Tpymax CXOAHBIX JIeMEHTOB. EcTecTBEHHBIE ceMelcTBa HIEIOUHbBIX
METAJIJIOB U rajloreHoB. bnaropoansie rasel. llepnognuecknii 3akon J.M.Menneneesa. Ilepuoguueckas cucreMa Kak €CTECTBEHHO — HAay4HOE
KJIacCU(pUKaIUAXUMHUECKUX1eMeHToB. TabnnunaspopmanpeicTaBieHUsIKIacCU(PUKAITUMX UMUYECKUXA1eMEHTOB. CTPYKTYypaTaOInIibl
«Ilepuonnueckas cucrema xumuueckux snementoB J[.M. MenneneeBa» (kopotkas ¢opma): A- u b- rpynnsl, nepuoabl. Ou3nueckuil cMbICI
MOPSIKOBOTO 3JIEMEHTA, HOMEpa Mepuo/ia, HoMepa rpynisl (4715 3JIEMEHTOB A-Trpymmn).

CrpoeHue aToma: apo U 3JIEKTpoHHas 06osouka. CocTaB aTOMHBIX SJ€p: MPOTOHBI U HEUTPOHBL. M30TOMNbI. 3apsii aTOMHOTO S7pa, MacCOBOE
YHCII0, OTHOCUTENNbHAS aToMHast Macca. CoBpeMeHHas (HOpMYIUPOBKA MOHITUS «XUMUYECKUHN SJIEMEHT.

OJeKTpoHHAass 000J0YKa aToMa: TOHATHE 00 PHEPreTHUECKOM YPOBHE (JEKTPOHHOM CJIO€), €ro EMKOCTH. 3allOJTHEHUE 3JIEKTPOHHBIX CIIOEB Y
aTOMOB 3JIEMEHTOB IIEPBOr0 — TpeThero nepruooB. CoBpeMeHHas (OPMYITUPOBKA MEPHUOJUUECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3axkoHa. Hayunsle noctmxenus .M. MenneneeBa: ucnpaBieHHe OTHOCUTEIBHBIX aTOMHBIX Macc, MpeicKa3aHue
CYILLIECTBOBaHMSI HEOTKPBITBIX 3JIEMEHTOB, MEPECTAHOBKM XHMHUYECKMX 3JIEMEHTOB B Iepuoanueckoil cucreme. XKuszup u npedarenpHocts [
Menneneena.

HemoncTpauun: Pusnyeckue CBOWCTBA IMIEJIOYHBIX METANIOB. B3auMopaelcTBHEe OKCUIOB HaTpus, MarHus, ¢ocgopa, cepsl ¢ BOJOM,
MCCIIEIOBAHUE CBOMCTB MOJIYYEHHBIX MPOIYKTOB. B3auMoelicTBue HaTpus U Kainus ¢ BOJoH. @U3MUECKHUE CBOMCTBA rajoreHoB. BiaumopencTeue
IIOMUHUS C XJIOPOM, OpOMOM U HOA0M.



Paznen3.Crpoenne Beniecrna.

DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 1EMEHTOB. OCHOBHBIE BU/Ibl XUMUUECKOM CBSI3U: KOBAJICHTHAsI HEMOJIAPHAs, KOBAJIEHTHAs MOJIsIpHas,
MOHHAs. BaleHTHOCTB 3JIEMEHTOB B CBETE IEKTPOHHOU TeopuH. CreneHb okucienus. [IpaBuiia onpenencHus cTeneHel OKUCIEHUS JIEMEHTOB.

Hemonctpanuu: ConoctaBieHNEPU3NKO-XUMUYECKUXCBOUCTBCOEAMHEHUIICKOBATICHTHBIMUUMOHHBIMHUCBSI3SIMH.
BasmopckyronpozpammyeHeceHblHeKOmopbleusMeHeHUs.
PesepBHOEBpeMsi(SuacoB)ucmonb3yeTcacaeIyromumMoopasom: l vac—HanposeneHrneodo6maromeroypokamnoreme«l lepponadanbHble XUMUYECKUE
HOHATH». 14ac - Ha peleHne pacueTHbIX 3ana4d «HaxoxxaeHrue MaccoBOM JOJIM pPaCTBOPEHHOTO BEILIECTBA B PACTBOPE.
BrruncnenuemMaccepacTBOPEHHOTOBELIECTBANBOIBLISIIPUT OTOBJICHU PACTBOPAOIIPEICIEHHOWKOHIIEHTPAIIUI». | 4ac-HapOBE1eHUE0000IIAI0IIET0
ypoka 1o Teme «BaxkHelme Kiacchl HEOPraHUUECKUX COSTUHEHUI». 2 yaca — Ha MpoBeeHHe 0000IIA0INX YPOKOB 3a KypC XUMHHU 8 Kilacca
ObocHOBaHME: MPUU3YICHUUHA3BAHHBIXTEMHEI0CTATOYHOBPEMEHHUIISIPOBEICHUSIO000IIAIOIINX YPOKOBIYPOKOBIIOPEIICHUIOPACUETHBIX U
Ka4eCTBEHHbBIX3a/1a4,aypOKHITHHE00X 0/TUMBI, TAKKAKHATPABJICHbIHAPEATN3aMI0OBaKHEH X TPeOOBAHNHK3HAHUSIMY YA X CSl— IPUMEHEHUE
noiy4eHHBIX Y'Y [l U1 BBIOIHEHHS TPEHUPOBOUHBIX YIPAXKHEHUH U IOJATOTOBKE K KOHTPOJIBHOM pabdoTe.
DopMyIMpOBKaHA3BAaHUIPA3AEI0BUTEMCOOTBETCTBYETABTOPCKOMIIPOrpaMMeE.

TOUKA \' POCTA
KAJIEHJAAPHO-TEMATHYECKOEIVIAHUPOBAHUE 3
Xumusi8kinaccoazoBbiiiypoBenb(704acoB).
s Temaypoxka OneMeHTBICOAepKaHUA TpeOoBaHNAKYPOBHIONOATOTOBKUOOYYAIOINXCSI(PE3YIbTAT) J1/3
<
=
Pa3znenl.OCHOBHBICTIOHATUAXUMHHU(YPOBEHBATOMHO-MOJIEKY/JISIPHBIXIIPEeACTABICHIH)(554.)
L.IlepBoHavabHBIEXUMHUYECKHETIOHATHSA(211.)
1.IIpenmerxumuu. BemectBanmnx XHUMHUIKaK4YaCTheCTECTBOZHAHMS. JLOJIZKHBI3HATD: §1
CBOICTBRA. XUMHUsI—HAyKaOBEIIECTBAX,NXCTPOCHHH, olpeieieHHenpeIMeTaXUMUH, OTIPEIC/ICHUCBEIIIECTBA,
w0 o v
& UI/ONel:PaccMoTpeHHeBeIIECTBC ;3_;306I/ICTBaX Y MIPEBPAIICHHSIX. CBOCTB BeI_LIeCT.B
X pasTMaHBIME QH3HIECKAMMU a0JTr0/ICHUE, OTTUCAHKE, I3MEPEHIE, J0JKHBIYMETh: §
= BOMCTRAMM 9KCTIEPUMEHT, MOOEIUPOBAHUE. OITMCHIBAaThBEIIECTBAONX PH3HIECKUMCBONCTBAM
o ’ Tousmueoxumuyeckomananuzeucunmese.
(Cucnonvzoeanuemoodopyoosanus
«Touka pocmay)
2 . MeToabIIO3HAHUAB XUMUH. §2
3.IIpaktuueckaspadoraNel.[Tpuémnl IIpaBunapaboOTHIBIIKOILHOMIA00PATOPHH. JOJKHBI3HATD: §3
é Ge3onacHolipaboTEicob0pynoBanueM | Jlaboparoprasmocyna paBUIIapabOTHIBXMMUYECKOMKaOUHETE
= i Berectsamu. CTpoenue miamenn,(C | H 000pyroBanye. JoTAHBIVMETE: .
% ucnonvzosanuem o6opyoosanus IMpaBuaabe30macHOCTH. ) 06paH.IaTLE:5[CJ'IEl60p8.TO}3HLIMH.IT8£FPIBOM,CHI/IpTOBKOI/I,
@) Hazpesamenvnuvieycmpoticmeaa. pa3sIMYHON XUMHUYECKON MOCY IO
«Touxa pocmay) .
IIposedenuexumuueckuxpeakyuiinpu Hazpeeanuu.




IHCMOJICKYJIIPDHOT'O CTPOCHU .

. 4. YncThie BEIICCTBA M CMECH. Paznenennecmeceit. OurcTkaBeIIECTB. JO/KHBI3HATB: §4
& JI/ONe2:PasnenenuecMecuc ®unsTpoBanue. OTJIMYHEYHCTOTOBEIIECTBAOTCMECH,CIIOCOOBI pa3eNICHHs
= [MOMOIIBIO MarHUTA. UucTele BEECTBA U CMECH BELIECTB. cMecei
5 (Cucnonvsosanuemodopydosanus IIpupoouviecmecu:8030yx, npupoOHbILieas, JOJKHBIYMETD:
© «Touxa pocmay) Heghmb, npupooHvle 800bl. Pa3IMYaTHOAHOPOAHBICHHEOJHOPOHBIECMECH
S.IIpaktraeckaspaboraNe2. OuucTkazarps3HEHHONIIOBaPEHHONUCOIH. JOJKHBIZHATD: §5
5 «OYHCTKa3arps3HEHHOMIIOBAPEHHON Paszgenenne cMmeceii. OUnCTKa BEIIECTB. paBmIIa00paeHusAcIadopaTOpPHEIMOOOPYIOBaHNEM,
& commy. ®unsTpoBanue. CHOCOOBI pa3ieNieHNs] ONHOPOIHON M HEOJHOPOIHON
E (Cucnonvsosanuemobopyoosanus cMecen
O «Touxa pocmay) Joxxnprymers: .
NPOBOAMTHPA3IelIeHHecMeceH PUITbTPOBAHUEMH
BBIIIAPUBAHUEM
6. DusnyecKkue 1 XUMHUYECKHUE XuMmuueckas peakuus. Y CIOBUS U IPU3HAKA J10JKHBI3HATD: §6
SIBJICHUS. XUMHUYECKHE peakuuu. XUMHNUYECCKHUX peaKuHﬁ. dusnyeckue u OHpG,E[QJ'IGHI/I6(I)I/ISI/I‘IGCKHXHXHMHHCCKHXXBHQHHﬁ,
UT/ONe3 :TIpumepsibus. sBIeHHiT XUMHYECKUE SBICHUSL. XnanecVKHe peaKIuu. NPU3HAKY XUMHYECKUX PEAKIUN U YCIOBUS UX
(pacThpanue caxapa B CTYIIKE, [Tpu3HaKM XUMHYIECKUX PEAKIUH U YCIOBUS BO3HUKHOBEHHS M TCUCHUSI
2 HarpeBAHUCCTOKIAMHONTDYOKH). BOSHUKHOBCHHUS 1 TCUCHUS XUMUMECKHX JOZKHBIYMETD:
&' [J1/ONed TTomMeDbIX M. B CHI peakuuit/ IpogedeHuexumuiecKuxpeaKyutinpu OTINYATh()U3NIECKHENX MU IECKHESBICHHS, OTIPEICIISATh
& PHMED Hazpesanuu. [IoHAMUEOCKOPOCMUXUMUYLECKUX NPU3HAKK XUMHYECKHUX PEAKIINH, yCIOBUS HX
= (ropeHue cBeuH, IPOKATMBAHHUE pearyud. BOSHIKHOBCHIIS
O  IMEeTHOUITPOBOJIOKH,B3aUMOICHCTBHE
ménouu ¢ ¢/, cepHOM KUCTOTHI C
XJIOpUIOM Oapus U T.J1.).
(Cucnonv3zoeanuemobopyoosanus
«Touka pocmay)
7. ATOMBI,MOJIEKYJIBINUOHBI. ATOMBIM MOJIEKYJIBI. §7
. BeectBamMoneKy IspHOrONHEMOJIEKYIIpHOTOCTpoeH!s. KaueCTBe HHBIHMKOINYECTBEHHBIHCOCTAB BELIECTBA.
& ATomHO-MoneKyssipHoeyuenune. I IpocTrieBemecTBa(MeTaipimHeMeTalIb! ). CII0KHBIEBEIECTBa (OpraHnYECKHe
o) U HEOPTaHUYECKUE).
5
© 8.BemecrBamonekyasspHOron §8




9.11pocThIEUCII0KHBICBEIIECTBA. XUMHWYECKUH 3JIEMEHT. 361K Xtmuy 3HAKU JOKHBI3HATE: §9,10
o XuMHYECKHE JIEMEHTHI. XUMHYECKUXIIEMEHTOBXUMHUYECKUEPOPMYITBL. OTPeICIICHIUEaTOMa, TPOCTOrOUCIIOKHOTOBEIIECTBA, OTIIMYHUEC
L§‘ JT/ONe5.03HaKkoMIIeHHECOOPa3LaMH 3aKoH MMOCTOSHCTBA cOcTaBa OTHOCUTEIIBHBIC CMECH M CIIOKHOI'O BEILIECTBA
£ IPOCTBIX U CIOKHBIX BELECTB. ATOMHAasl ¥ MOJICKYJISIpHASI MacChI. J0JKHBIYMETD:
o (Cucnonvsosanuemotopyoosanus Amommnaseduruyamaccol. Pa3IUYaTHIPOCTHICUCIIOKHBICBEIIIECTBA,CMECUH CIIOKHBIC
BEIICCTBA
«Touka pocmay)
10.11.3HaKMXUMUYECKUXDIIEMEHTOB. §11,12
OTtHOCHTENbHAs aTOMHAs Macca.
a 12.3aK0HIOCTOSAHCTBACOCTABA BELIECTB| 3aKOHIOCTOsIHCTBacocTaBaKauecTBeHHbIN JLOJIZKHBI3HATD: §13
kg (Cucno]lbggsauuemoﬁopyaogauuﬂ KOJIMYECTBEHHBII COCTaB BCIIICCTBA OHpeHeHeHI/IeXI/IMI/I‘IeCKOFO3HeMeHTa,OTHOCHTCHBHOﬁ
H v
5 «Touka pocmay) aToMHOM Macchl, 30 3HAKOB XMMHUYECKHUX DJIEMEHTOB
JI0JIZKHBI YMETh:
OTJIMYATHIOHATHIX UMHICCKUHIIEMEHTHIIPOCTOE BEIIIECTBO
13. Xumudeckue GopmMyIIbl. KonmuecTtBoBemecTBa,Mob. MosipHasMacca. OJIZKHBI3HATD: §14
OTHOCI/ITCHBHaHMOHCKyHﬂpHaHMaCCa. OINPECACTICHUE3aKOHAIIOCTOSIHCTBACOCTaBa,01IPEACIICHNUE
2 |14.MaccoBasionsaxuMmuaeckoro BBIUNCIICHIEMACCOBOMIOTHANICMEHTAB XUMUYECKOM (bOvay.]]bI, OTHOCHUTEIBLHOU MOJICKYJIIPHOH §15
& beMeHTa B ¢o ¢ IHHCHMLL. XUMHYECKOM COETHHEHHI, MaccChl, MAaCCOBOM JI0JIM XUMHYECKOTO 31eMeHTa l0JI3KHBI
-] .
METh:
£ [15. BajleHTHOCTh XHMHYECKUX [TOHATHEOBATIEHTHOCTUXMMUYECKUX SJIEMEHTOB. | Seib: §16
o) JIABaThIIOTIIAHYOTMIMCAHUEBEIIECTB, BHITIOHATHPACUETHI 110
PIIEMEHTOB. OnpeHeHeHHe OHpeIleJ’IeHI/ICBaHeHTHOCTI/ISHCMeHTOBHO (1)Op a
. MyJIaM
BaJICHTHOCTUAJIEMEHTOBIIO()OPMYIIaM opmynam HX CoeHHEHH
OMHAPHBIX COCTMHEHHI.
16.CocraBnennexumuueckuxopmyn | CocraBnennepopmyncoeMHEHUHATIO JIOJKHBI3HATD: §17
A |PMHAPHBIX COCAMHCHHUI 110 BaJICHTHOCTH ornpeAeICHUEBAICHTHOCTH,OTIPECIIAThBAICHTHOCTHIIO
S BaeHTHOCTH. (bopmyrie, cocTosieit U3 2-X AIEMEHTOB, COCTABIISTh
g (hOpMyITBI 110 BaJICHTHOCTH
o JOJKHBIYMETD:
BBITIOJHATHPACYETHITOGOPMYJIIaM
17.ATOMHO-MONEKYIIPHOEYUECHHE. §18,19
3aKOHCOXpaHEHUSMACCHIBEILIECTB.
4~ (Cucnonvsosanuemobdopyoosanusn
& |«Touka pocmay)
w > >
é 18. XumMuyeckreypaBHEHUSI. XuMudeckasipeakiys. Y paBHEHUEHCXEMaXUMUIECKOUPEaKIIUH. Y CIOBUSIMIIPU3HAKUXUMUYESCKUX PEAKIIHIA. §20
(Cucnonvzoeanuemodopyoosanus XUMHYCCKHE YPaBHCHHUSI
«Touka pocmay)
19. TUNBIXUMUYECKUX PEAKLIUH. KnaccudukanusxuMu4ecKuXpeakuino §21




UI/O Ne6: PaznosxeHre OCHOBHOTO
kapOoonata meau (II)) (manaxura).
UI/ONe7:PeakninsazamenieHusIMe 11
PKEJIC30M

(Cucnonvzoeanuem obopyoosanus
«Touka pocmay)

YUCIYHUCOCTABYUCXOAHBIXUIIOJTYUYCHHBIX BEIICCTB

20.IToBropenunenobodmenuenoreme | lloBropennencucremarusanus3yH J0JKHBI3HATD: §1-21
«IIepBoHaYaIbHBIEXUMUYECKHE IIOJIyC€HHBIX NIPU U3YyICHUH TCMBI 3HAKMOCHOBHBIXXUMHUYECKUXDIIEMEHTOB,pACYETHBIE
TIOHATUS (hopMyIbl, 3aKOHBI
a JoJKHBIYMETD:
% NPUMEHATHIIONY YEHHBIESHAHUATIPUPEIIEHUUPACUETHBIX
s 3a/1a4
21.KontponbHaspadboraNelno teme:
«IIepBoHaYaIbHBIEXUMUYECKUETIOHS -
THSD.
IL.Kucaopona (54.).
22. Kucnopon, ero oomas Kucnopon,pusndecknenxummdeckue cBOUCTBa, | JLOJKHBIZHATH: §22
XapaKTepHUCTHKA, HAX 03K ICHUEB noJiyueHue u npuMenenue. [lomyuenue (hU3NUECKNECBONCTBAKHUCIIOPO/IA,CTIOCOOBITONYICHHUS €T0
MPUPOJIE 1 TOTyUYCHHE. ra3000pa3HbIX BEIIECTB. B J1a0OpATOPUH U TIPOMBIILIEHHOCTH
(Cucnonvsosanuemobopydosanus KauecTBeHHBIEpEeaKIIMMHATA3000pa3HbIC JoKHBIYMETD: §
«Touxa pocma) BeriectBa. Kucinopon. Haxox neHueBmpupoe. Pa3NNYATHIOHATHI«X UMHYECKHUHIIEMEHT»UCIIPOCTOE
KpyroBopor kKuciopoza B mpupoJie. BEIIECTBO» Ha MPUMEPE KUCIOPOa
23. CroiicTBa kucimopoaa. OKCHIBI. I'openne.Oxcust JOJKHBIZHATD: §23,24
é HpI/IMeHeHI/Ie.prrOBOpOTKI/ICHOpOI[a XI/IMI/I‘-IGCKI/IGCBOﬁCTBaKHCHOpOI[a,OHpeI[eHeHI/ICOKCI/IILOB,
‘% Brpupoze.J/ONe8:O3raKOMIEHHEC 0071aCTH MPUMEHEHHS KHCII0POIa
= 0Opa3aMu OKCHIOB. JOIKHBIYMETD:
(Cucnonvsosanuemotopydosanus COCTaB.HS[TB(bOpMyJIuBIOKCI/UJ;OB,HaSBIBaTBI/IX,COCTaBJBITI)
«Touxa pocma) YpaBHEHHUS PEaKIUU ITOJIYYEHHUS OKCHUJIOB
24. ITpaktrueckas padota Ne 3 [Tonyuenue,cobnpannenpaco3HaBaHNETa30B JOJKHBI3HATD: §25
[TosydeHue U CBOMCTBA KHCIOPOIA. kuciopona. KadecTBeHHbIE peakinu Ha CIIOCOOBINOYYCHUSKHCIIOPO,1aBIabopaTopum
(Cucnons3zoeanuemobopyoosanus KHUCIO0pOA JOJKHBIYMETh:
«Touka pocma») COOHMPATHITPUOOPAIIATIONYICHISIKACIOPO1a,CO0ITI0IaTh
MIpaBmJIa IO TEXHUKE 0€30MaCHOCTH
< 125.030H.AJIOTpONHS KMCIOPOaa §26
5 26.Bo3nyx u erococras. Bosayxuerococras. J10JIZKHBI3HATD: §27
N (Cucno ﬂbgoganuemoﬁopyoogaﬂu 151 XI/IMI/I‘leCKOCBanSISHeHI/IeOprX(alomeﬁcpe,ubl COCTaBBO3yXxa,




SuBapp

IBEIICCTBA.

34.PenieHrepacyeTHBIX 33124
«Haxoxxmenne MaccoOBOH JOJIN
[PAaCTBOPEHHOTOBEIIECTBABPACTBOPE.
Brranciienre Maccbl paCTBOPEHHOTO
BEILIECTBANBOIBLIJIATIPUTOTOBIICHHUS

[PaCTBOPAOIIPEIEIICHHON

pacTBOpe 1O U3BECTHON Macce paCTBOPEHHOTO
BEIIECTBAa U Macce pacTBoputens. Berancienne
MacChl pacTBOPSIEMOr0 BEIIECTBA U
pacTBOpUTES, HEOOXOIUMBIX IS
MIPUTOTOBJICHUAOTPEAeICHHOWMACCHIPAaCTBOPA C
HU3BECTHOM MaccoOBOM J[0Jield paCTBOPEHHOIO
BEIIIECTBA.

«Touxa pocmay) U €ro MOCJICACTBHUS. JLOJIKHBIYMETh:
TOILUIMBOUCIIOCOOBIETOCKUT AHNUS. 3a1IUTA BBISIBJIATBIKOJIOTHYECKUETIPOOIIEMBI,CBSI3aHHbBIEC
aTMOC(hEepHOro BO3yXa OT 3arpsA3HEHUI 3arpsisHEHHEM aTMOC(EPHOTr0 BO3ayxa
ITL.Bogopona (34.).
. Bogopon, ero obmias 010po,PU3NIECKUENX MU YECKHECBOMCTBA, JIZKHBI3HATh:COCTABMOJIEKYIIBIBOIOPOAA, OIIPEICICHHE
27. Bonopon, i B o 3HQ 28
XapaKTEePUCTUKA,HaX0XXICHUEB NOJy4YCHUC. BOCCTaHOBHUTCILA
[IPUPOIE, [IONyYCHHE [Moyuenune ra3000pa3HbIX BEIIECTB. J10JGKHBIYMETh:
(Cucnonvsosanuemotopydosanus KauecTBeHHbIEpEAKIIMHHATa3000pa3HbIE JIaBaThXapaKTEPUCTUKYBOIOPO/LY,OMUCHIBATH (DU3HUECKUE
«Touxa pocmay) BEIIeCTBA. CBOMCTBA
Haxosxnenues npupose.
.CBolicTBauIIpUMEHEHHUE 010po1,hU3UIECKUEUXUMUYECKUECBOUCTBA. 0JKHBI3HATE : XUMUYECKUECBOMCTBABOL0POAA, 00IACTH
28.C p B 0. 29
BOJIOPOJIA. KauecTBeHHbIE peakInK Ha Ta3000pa3HbIe MPUMEHEHHUS BOIOPOIa
UI/ONe9:B3aumopneiictBueBogopoaac | BEICCTBa JloKHBIYMeTR: 5
oxcuiom e (IT) OITUCHIBATHX UMUYECKHECBONCTBABOI0PO/1a,3aIIMCHIBAT
v aBHEHUS PeaKIIUi
& (Cucnonvzoeanuemodopyoosanus yp peaKil
g «Touka pocmay)
= 129.[IpaktuueckaspadoralNed. §30
«IIomydenue Bogopoaa u
MCCIIEMOBAHNEETOCBOUCTBY
(Cucnonv3zoeanuemobopyoosanus
«Touka pocmay)
IV.Boxa.PacTrBopbI.(84.)
30. Bona. BonaueécpoiictBa.Boga-pactBopurens. JI0JI2KHBI3HATD: §31
» B1.XuMuueckuecBoiicTBan PacTBOPMMOCTH BEILECTB B BOJIE. OlpeJieNIeHNe PACTBOPUMOCTH, KOHLICHTPALH BEIECTB B ($3)
& [PYMEHEHHE BOJBI BsBemmBanue. [IpurotosiieHe pacTBOPOB. BO/IC, TOHATHE«MACCOBASIOSIPACTBOPEHHOTOBEIIIECTBAY
& : 9 .
£ (Cucnonvsosanuemotopydosanus OrnpeieIeHHeEMacCOBOMI0TMPACTBOPEHHOTO J10JI5KHBI YMEThb:
= |« Touka pocman) BEILECTBA. 00 BACHATBHIIPOLIECCPACTBOPEHUSICTOUKU3PEHUSATOMHO-
32 Bola— pacTBopuTeNs. PacTBOpLI MOJIEKYJISIPHOTO YUCHHS, PEIIATh 3a/1a4d Ha OIpe/Ie/ICHHE §33
- p p : PbI. _ MacCOBO JI0JIM PACTBOPEHHOT'O BEIIECTBA
33.MaccoBas107as1pacTBOPEHHOT O BriunciieHre MaccoBOM O BELIECTBA B §34




KOHLIEHTPALIUK

35.IlpakTuueckaspabora IIpuroroBneHunepacTBopac3agaHHONMAacCOBOM J0JUKHBI3HATH : CTIOCOOTIPUTOTOBICHUAPACTBOPOB 835
NQS.HpI/IFOTOB JICHUEPACTBOPOBCO JIeH ¢ | AOoJel pacTBOPEHHOIO BEIIECTBA JLOJIKHBIYMETh:
OIPEIEICHHON MAaCCOBOM JI0JIEH TPHI OTaBIHBATEPACTEOPCOIHCONPE EIICHHOHMACCOBOM
PACTBOPEHHOTO BEIIECTBA JI0JIefipacTBOPEHHOT OBEIIIECTBA, PEIIATh3a1a4UIAHHOTO
(Cucnonvzoeanuemobdopyoosanus ana
§ «Touka pocmay)
2 | 36.IloBropeHneno6001IEHNENO IToBTopenue u cucrematuzanus 3YH J0J15KHBI3HATH : OCHOBHBICTIOHATHAIOJaHHBIMTEMaM §31-34
N TEMaAM «KI/ICHOPOI[», HOJ]y‘-IeHHI)IXHpI/II/ISy‘leHI/II/ITeMZI/I3 I[O.TDKHI)IVMGT]):
«Bonopom»,«Boa. PacTBopbi». MPUMEHATh3HAHUS, YMEHHUSMHABBIKH, 10Ty YCHHBICTIPH
N3y4YCHUU JAHHBIX TCM
37.KontponbHasgpadboraNe2mo
remam«Kuciopoa»,«Bomopoay,
«Boma.PacTBopbD».
V.Ko/inuecTBeHHBICOTHOIIEHUSIBXUMHH (54.)
" 38.MoJIb—€eAUHHAIAKOINIECTBA KonunuectBaBemectsa. MomsipHasimacca. JO0JIKHBI3HATD: §36
%—' BEILICCTBA. MOHﬂpHaﬂ Macca. OHpGHGHGHHGKOHI/I‘IGCTBaBeIHCCTBa,MOHﬂ,MOHﬂpHOﬁ
£ 39, BHIUHCICHHATIOXHMEIECKIM MACCEI, pacteTHbIe hopMyJIbI §37
R VpaBHEHHSAM. JO0KHBIYMETD: 5
40 3aKxoHABorapo. MonApHbIii MorApHBIHOGHEM as0B. OIPEAETATHIIOPOPMYIIEUUCITIOMOJIEH, BBIYUCISTHIIO hopMyIie $38
OB LeM FA308. 3axon Asoeadpo MacCy JJaHHOTO BEIIECTBA, €CJIM U3BECTHO
- KOJINYEeCTBOMHA000POT
= W1.OTHOCUTENBHASIIIOTHOCTHIA30B §38
% (Cucnonvzoeanuemobdopyoosanus
& «Touxka pocmay)
42 .O0BEeMHBIEOTHOIIEHUATa30BIPU §39
XUMHUYECKHUX PEAKIUSIX
VI.BaxHeiimneK/1acChIHEOPraHnyecKuxcoeanuenuii(124.).
43. Okcupl: kKnaccupuKanus, Okcunpl. Knaccudukanus. OCHOBHbIEN JO0KHBI3HATD: §40
HOMEHKJIATYPa,CBOMCTBA, TONTydeH e, | KHCIOTHBIE OKCHIbL. PH3HYECKHE 1 KITaCCU(HUKAINIOOKCHIOB, IXCBOWCTBA,CIIOCOOBI MOy YCHHS,
o [mpumenenue. JI/O Ne XuMudeckue cBoiicTra. Ilomyuenue. IIPUMEHEHNE
g 10:B3auMoeiicTBHEOCHOBHEIX ngMeHeHHe’ 5 JOIKHBIYMET: .
8 OKCHIIOB C KHCIIOTAMH. NMHNYECKHECBOUCTBAOKCHUIOB JIOK213BIBaTBXI/IMI/I‘IG“CKI/IGCBOI/ICTBaOKCI/IJIOB,SaHI/ICBIBaTI)
© (Cucnonvzoeanuemoodopyoosanus YPAaBHEHHUS pEAKLUii
«Touxa pocmay)
44. I'unpoxcuasl. OCHOBaHMS: OcuoBanws. Kinaccudurkanus. Homenknarypa. J0:KHBI3HATE: $41




KJ1accu(UKalK,HOMEHKIIATYpa,
[OJIyYEHHUE.

XUMHUECKHECBOMCTBAPACTBOPUMBIXH
HEPAaCTBOPUMBIX OCHOBaHMM Peakius

KJIACCU(PUKAITUTFOOCHOBAHHIA, UXCBONCTBA, CTIOCOOBI
MIOJTyYeHUs], TPUMEHEHNE

45 . XUMUYECKMECBOWCTBAOCHOBaHM, | HEUTPAIN3alnn JLoKHBIVMETD: 5 5 §42
/O Nel1: CBOHCTBA PACTBOPHMBIX H JIOKa3bIBATbX UMHUCCKHECBOMCTBAOCHOBAHH, 3aIIHCHIBATH
- N ypaBHEHHUS peaKIuii
HEpaCTBOPUMBIX OCHOBAHUU.
JI/ONe12:B3auMoieiicTBUEIEN0YEN C
KHCJIOTaMU.
UI/O Nel3: BzaumoneiicTBue
HEPAaCTBOPUMBIXOCHOBAaHUUC (Cucnonvzosanuemooopyoosanusn«Touka
KHCJIOTaMHU. pocmay)
UI/ONel14:Pa3noxeHueruapokcuIa
menu (I1) npu HarpeBanuu
46. AM(DOTEPHBICOKCHTBIH (Cucnonvzoeanuemoodopyoosanus«Touka §43
TUTPOKCH/IBI. pocmay)
. .
5 UI/O Nel5: B3aumopeiicTBrue
& MMOPOKCHUIALMHKACPACTBOPAMHU KHUCIIOT
(&) o
S M LIETOYEH.
47 KucioTel:coctaB,kinaccudukarus, | Onpenenenuexapakrepacpeibl. UHAMKATODHL. J0IKHBI3HATE: §44
HOMEHKJIATypa, MOTy4YeHHE KHCIIOT. Kucnotel. Knaccudurarnus. Homenknarypa. KJIaCCH(PUKAIIMIOKUCIIOT, UXCBONCTRA,CIIOCOOBI TIOTYUCHHUS,
U8 XHMHUECKHECBONCTBAKHUCIOT OU3NIEeCKMENXMMHYECKUECBORCTBAKHACIIOT MPUMEHEHUE §45
J1/0 Nel6: JleficTBHE KHCIOT HA Brirecuurensnsiii psg H.H.bekerona. JIOJKHBIYMETh:
. IIpumenenue. JIOKa3bIBAThXUMHUYECKHUECBONCTBAKUCIIOT,3aTUCHIBATh
mHauKaTophl.JI/O17:OTHOIIEHE .
(Cucnonvszosanuemodopyoosanusn yPaBHEHUSI PeaKIUii
KHCJIOT K METajljiaM.
«Touka pocmay)
49. Conu: knaccudukanus, Comu.Knaccudukanms. Homenknarypa. JoKHBI 3HATh:  KJ1acCU(UKALUIOCOJICH, NXCBOMCTBA, §46
5 HOMEHKJIATYPA,CII0COOBITOTYYEHHS CrocoOb!I TOTyYeHUS COJICH. CITOCOOBI MOTYYICHUS, MPUMCHECHUE }
S 50.CoiicTBacoeii J0KHBIYMETh : TOKa3bIBATbX UMHYECKHECBOMCTBA §47
> COJICH,3aMIChIBAThYPABHEHUSIPEAKIINA
51.I'eHeTnUeCcKasACBAZBMEKITY IToHsITHE O TEHETUYECKOM CBA3U U JOJKHBI3HATD : OTIPE/IEIEHUEOCHOBHBIXKJIACCOB
OCHOBHBIMM KJIaCCaMM TFCHETHUCCKUX PAIAXMETATJIOBHHEMETAIIIOR. HEOPTaHMYECKHX COCTUHECHUM, KITaCCU(PUKAIINIO,
HEOPraHHYECKHX COCIUHEHUH TEHETHYECKYIO CBSI3b MEXKIY KiIaccaMu
J0KHBIYMETh : TOKa3bIBATbX UMHYECKHECBOUCTBA
OCHOBHBIXKJIACCOBHCOPTraHNYCCKUXBEIIECTB,COCTABIIATH
TCHETHUYECKHUE [[EMOYKH U3 BEIECTB PA3HBIX KJIACCOB
. P2. IlpakTueckas padora Neb. PemenneskcriepuMeHTaIBHBIX33/1a4 PA3IHYHbIX JI0JMKHBIZHATh: §48
% PeHIeHHeE)KCHepI/IMeHTaJ'H:HBIX3aI[aLI THUIIOB Ba)KHefIIlIPICXPIMPI‘IeCKI/ICCB'BaHeOpFaHI/I‘IeCKI/IXB‘B
> UT0JIKHBIYMETh:




o Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUXCOETUHEHUI
(Cucnonvzoeanuemoodopyoosanus
«Touka pocmay)

MPaKTHYECKH TIOKa3bIBATh CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKMXBENECTB,COOMOAATHIIPABAIAIIOTEX HIUKE
0e30IMacHOCTH

BHEPreTHYECKUM YPOBHSIM.

OJICKTPOHOBIIOCJIONAM, (bOpMBISHCKTpOHHBIX

CTPOCHUCATOMA,3HAYCHUCTIOPAAKOBOTI'OHOMEDPA,

53.IToBTOpeHnero6oo0menrenoreMe  (OCHOBHBIEKIACCHIHEOPIaHUUECKHXBEIIECTB. §40-47
«BaskHENIINEKIACCHIHEOPTaHUYECKHX XMMHUYECKUECBOMCTBAOCHOBHBIXKJIACCOBHEOPTaHUYECKUXCOSTUHEHU I
COCTMHEHUIN»
54 . KonTtposbsHasgpaboraNe3mo
reme: «OCHOBHBIE KJIacChl
HEOPraHUYECKUXCOETUHECHHINY.
Paznen2.llepuoguyeckniizakonunepuoanyeckasacucreMaxummuiyecknxidiemenTopl.U.MenaeneeBa.Ctpoenuearoma.(74acoB)
VIl.IlepuoanuyeckniizakoHucTpoennearoma(74.).
55.KnaccuukanusxuMHIecKux XHMMUYECKUIDTIEMEHT. JoMKHBI3HATD: §49
NJIEMEHTOB. KnaccupukanumxuMu4eCKUX3JIeMEHTOB. onpezaeneHueaM(pOTEPHOrOOKCHIAUTUAPOKCHU 1A, [IEPBBIC
TToHATHEOTPYIITAXCXOTHBIXAIEMEHTOB. MOTBITKA KITACCH(PHUKAINY XUMUICCKUX DIIEMEHTOB
AMGOTEpHOCTS. J1015KHBI YMETh:
AKCIEPUMEHTAIbHOI0KA3bIBAThaM(POTEPHOCTHIUIPOKCHIA
56.11epuoanueckuiizaxon /. 1. [Teproan4ecKuii3aKOHXUMUYECKUXIIEMEHTOB | JIOJIKHBI3HATD: §50
MeHieneena. .. Menneneena. onpezeNneHHernepruoa, rpynbl,pU3nIeCKHUICMBICITHOMEpa
Iepuoaa 1 rPyIIbl
OJLKHBIYMETh:
OIMUCBIBATBXUMHUYCCKUECIICMECHTBINCXOAANIITOJIOXKCHUSB
2 MepUO/JIe, PYNIEHCTPOCHUAATOMA, 00 BICHIThU3MEHEHUE CB-
8—1 B B ICpHUOAC U I'pymIic
> -
< [57.Ilepuoguyeckastadnuiia [Meproanyeckuiizakonul lepuoguyeckas §51
XUMHUUYECKUX DJIEMEHTOB CHUCTEMA XUMHNYCCKHX BJICMCHTOB I[I/I
Mengeneesa. I' pynmsl u nepuoisl
nepuoanyeckoi cucremsl. KopoTkuii u
JUTMHHBINBAPHUAHTHIIEPHUOAMIECKOUTAOTHIIBT
58.Ctpoenunearoma.CoCcTaBaTOMHBIX Crpoennearoma. SIapo(IIpOTOHBI, HEHTPOHBI )1 0JIKHBI3HATD: §52
saep. U30TOmbL. ANeKTpOHBI. M30TOTIkI. [POJIBIIEPHOINIECKOT03aKOHA TSI PA3BUTHHAY KU, TEXHHKH;
CocTaBaTOMHBIXSIED OCHOBHBIE 3Tallbl )KU3HU U JiesTenbHocT J[.M1.Menaeneena
OJI’KHBI YMETh:
ITOKA3bIBATHOCHOBHBICTIONOKCHUS TUAIEKTUKUHATIPUMEPE
nepnonnqecxoﬁ CUCTEMBI 1 CTPOCHUA aTOMa
59.PaCHpGI[CJICHHGBJIGKTpOHOBHO DneKTpoHHAas 000JI0UKa, PACIIOIOKCHUE O0JIKHBI3HATD: 8§53




opOuTaneii,criapeHHBICHHEeCIAPESHHBIC
ANEKTPOHBI, SJEKTPOHHBIE (POPMYITHI U

OIIPEACIICHUCHU30TOIIOB
O0JIZKHBIYM €Thb: OTIMChIBAThXUMUYECCKUMAIIEMEHTCTOUKH

reme: «CTpOEeHHUEBEIIECTB.

XUMHUUYECKasa CBI3bY

THUIbI XUMUYECKUX CBS3EH: KOBaJICHTHAS
(ToJsipHas ¥ HETIOJIIpHAs ), HOHHAS.

OJKHBIYMETD:
IMPUMCHATBIIOTYYCHHBIC3HAHN A, YMCHH A, HABbIKWHA

AJICKTPOHHBICTICHKH BpEHUs CTPOCHUS aTOMOB
60.3HaueHHENEePUOANYECKOT03aKOHA. $54
Hayunbie noctmxenus /. U.

o Menzeneesa
3 61. [ToBTOpEeHME B 000OIIEHUE TTIO [Teproarueckuit3akoH UCTpoeHHE aToMa. PU3HUECKUHCMEBICIT TTIOPSIAKOBOTO HOMEPadJIeMEHTa M COBPEMEHHOE
e reme: Ilepuouueckuii 3aK0oH U npencrarieHuel leppuonnyeckoro3akona. [ [puYMHBIN3MEHEHUSIME TATNIMYCCKMXMHEMETANIMICCKUXCBOICTBB
< [epHOIMYECKASCHCTEMAXIMUYECKAX ~ ICPHOAAX H B IPYIIIIAX. [Mepuoanueckuii 3aK0H U IEPUOTNICCKAS] CUCTEMa XUMHUYECKUX dnemenToB [ M.
pnemenTos JI. . Menpeneena. Menneneesa.
CTpoeHneaToMa. 3HaueHuenepuoanyeckorosakona. JKuznpeuaesarenbHocts /. 1.Menneneepa
Paznen3.CrpoenneBemecTBa. XuMHU4eCKasiCBsA3b.(7 4acoB)
VIII.CTtpoenueBenecTBa. XuMH4eCKasAaCBA3b (74.)
62.271eKTPOOTPULIATETLHOCTh CrpoenureMoeKy1. X HMHYECKasICBA3b. JI0JKHBI3HATD 8§55
XUMHUUYECKUX DJIEMEHTOB 9J’I€KTpOOTpI/I]_[aTCJ'II>HOCTB XUMHUYCCKUX OIIPECACIICHUEIIICKTPOOTPULIATCIIBHOCTH
3JIEMCHTOB. J10JKHBIYMETD:
OHpCZ[e.]]ﬂpra3JII/I‘-IHI)ICBI/IILI)IKOBEIJ]CHTHOﬁCBH3H,
BanMCHIBATh CXEMbI 00Pa30BaHMUS BEIIECTB
63.KoBanentnasces3b. [lonsprasu XumudeckascBs3b. OCHOBHBICBHIBI OJI’KHBI3HATD: §56
HEMOoJIIpHas KOBAJICHTHEIE CBSI3H XUMHUUYCCKOU CBA3U OIIPEACIICHUCKOBAJICHTHOUIIOJIAPHOMN, HCIIOJIAPHOUCBA3H,
64 MOHHASCBS3b MOHHOU CBSI3M, MEXaHU3MBI X 00P-HUS §56
OJIZKHBIYMETD:
ONpeeNAThHOHHYOCBSI3bPA3THYHBICBH/IBI
65. BajeHTHOCTD M CTENEHD [oustueocrenennokucienus. CocTaBieHne OJI’KHBI3HATD: §57
’5 OKI/ICHeHl/Iﬂ.HpaBI/IHaOHpeHeHeHI/IH (bOpMYJ'I COeZ[I/IHeHI/Iﬁ 110 CTCIICHU OKHCJICHUSL. OIIPEACIICHUECC.O.
= lcTemeneii OKHCIICHUS IIEMEHTOR [paBuna onpeneneHus CTSTICHH OKUCIICHUS 0JKHBIYMETD:
JJIEMEHTOB OTIPEACIATECTEIIEHhOKUCIEHUATIO()OPMYIIAMUCOCTABIISATh
(hopMyJIbI IO U3BECTHOH C.0.
66. OKHUCIIUTEILHO- Knaccudukanms XuMHUIecKuX peakiuii mo OJI3KHBI3HATD: §57
BOCCTAaHOBUTEIIbHBICPCAKIINH W3MEHEHHUIOCTEIICHEHOKUCICHUIXUMHUIECKUX onpeneneaneOBpeakimm, OKUCITUTEISI,BOCCTAHOBUTEIS,
JJIEMEHTOB. MPOIECC OKUCIICHUS U BOCCTAHOBJICHHS
OBpeaxiun. OKUCITUTENEH BOCCTAHOBUTEIh OJI;KHBIYMETD:
BanmceIBaThIIpocTeimeOBpeakinm,cocTaBIATECXEMY
PIEKTPOHHOTO OaylaHca
67.IToBTOpeHNENOO0OIIEHHETIO CtpoeHrneaTOManMoJIeKy1. X UMHUYECKAsACBA3b. 0JIKHBI3HATH: OCHOBHBICONPEACICHUSIIOTEMaM §55-57




OBpeakiuu. Okucnurenb [MPaKTHUKE

68.KonTtponsnaspadoraNedno
remaM: «I13 u IICXD JI. 1.
MenneneeBa. CTpoeHHe aToMay
«CTpoeHHEBENIECTB. XUM. CBSI3bY

Pezeperoespems.

69.70.006001eH1e,cCHCTeMaTU3AIUANKOPPEKIIUSI3HAHU A YIaIIU X CA3aKYPC XUMUHU 8
KJjlacca

CPEACTBAKOHTPOJISIky4yeOHOMYKYpPCYXUMHHUSKIIaCC

KOHTpOHbHaﬂpaGOTaNQ 1 HOTCMC:«HepBOHa‘laJ'Ile)IeXI/IMI/I‘leCKHeHOHﬂTHH»
Bapuanrl.
1.3anummmrenpousHoieHueHasBanuiiopmynupopmysinonazsanutosernects: 3AICI3 Cu(OH)2,LiF,2FeO,maruwuii-a¢,113-0- /184,
apreHTyM-(TOop, CHIIUIINYM-0-/1Ba
2. OnpenenutbBasieHTHOCTHANIEMEeHTOBIIOPopMyneBeniecTBa:a)Na20;0)BaClz;B)NO; 1)CHy
3.CocTaBUTh()OPMYIIBICIIOKHBIXBEIIECTB,COCTOAIIMX U3CIICYIONIMX XUMUYeCKUX 3 IeMeHTOB: a)kasbiusuxiiopa(l);0)dochopa(Ill)u
BOJIOPO/Ia;B)BOJIOPO/IAa U KHCIIOPO/Ia; T) cepedpa U KUCIopoia
4.PaccTaBUTEKOd () QULUEHTHIBYpaBHEHHX. [10 14ePKHYTH(POPMYIILICIOKHBIXBEMeCTB. ONpe AU ThTUTILIXMMUYECKHX peaKiuii: a) Al
+S=AlS3 0) Zn + HC1=ZnCl+ H2  B) Au203=Au+ 02 1) P20s5+ H20 = H3PO4
. BeruucnuTe MaccoBble J10H 1eMeHTOB B BemecTBe CuO.
6.Paccunraiitemonekymsipayromaccysemects: AI(OH)s,CaS

BapwuanT 2.

1.3anumumTenpon3HoIIeHueHa3BaHui hopMyardopmynbinmoHazBanuioBemecTs: 2MgF2 KOH,NazS,5Br;,kanbimii-Tpu-3H-18a,3c-0-1Ba,
beppyM-XJI0p-TpH, all-/1Ba-o

2. OnpeaenuTteBalieHTHOCTHAIEMeHTOBIIOQopMyeBeniecTBa:a) CO2;0)Cu20;8)K3N;r)AlBr3

3. CocTaBUTH(MOPMYIIBICIOKHBIXBEIIECTB,COCTOSAIINXH3CICIYIOINX X MMUYECKUXAIEMEHTOB: 2)KHCIOPOIaHHATPH ;0 )MarHUSU BOIOPO/Ia;B) MEIH
(IT) m xucnopona; r)azora (I) u kucmopozaa

4. PaccraBuTbK0d(puIMEHTHIBYpaBHEHHAX. [0 14ePKHYTHHOPMYJIBICIOKHBIXBEMIECTB. OTPEIeTUTH TUIIHIXUMUYECKMX PEAKIHIA: &)

CuCla+ Zn = ZnCl+ Cu6) Ho+ Bro= HBr8) Na2O + H,O = NaOHr) CH4= C + H»

5. BeraucnuTe MaccoBbIe JJOH 2IeMEHTOB B BemecTBe Ag20.

6.PaccunraiitemonekymnsprayromaccysemiecTB:Fe(OH)s3,K2COs

KonrtpoasnaspadoraNe2. Tema:"Kuciopoa.Bogopoa.Boxa.Pacreops"



1-s1 yacTh BAPUAHTI.

1. CampriipacipocTpaHEHHBIHXIMIYECKHUIIIEMEHTB3EMHOMKOPE:a)BOAOPOI,0 )KUCIOPO/I,B)CePa,T ) Kee30

2. KrucnopoanBoaopoIMOKHOIIOTYYUTh, Pa3i0KUBBEILIECTBO:a)BOTY,0)COIIb,B)KUCIIOTY, ) MAPTaHIIOBKY

3. BOpOMBIIIIEHHOCTHKHCIOPOAMOKHOMOTY YU THH3:2)BOIBL, 0)BO3/1yXa,B)MaPraHIlOBKH, T ) COJIH,

4. Crio>XHBICBEIECTBA,COCTOSAIHNEH3IBYXIEMEHTOB,0 AMHU3KOTOPBIXKHCIOPOIITO :2) OKCHIBI,0 ) COITH, B )KUCIOTHI,T' ) OCHOBAHHS
5. BMmenunune,atakxke, JisiCBApKUUPE3KeMEeTaJUIOBIPUMEHSIOT: a)BOIOPO/, 0 ) KpEMHHUI, B )aTIOMUHU, ') KHCIIOPO.T

6. BcocTaBBO3IyXaHEBXOJIUT:a)BOIOPOT,0)KUCTIOPO/,B)YTIIEKUCIBIATA3,T ) aproH

7. KtBEépmomMyTOIIMMBYOTHOCUTCS:a)HE(DTH,0)TOp(,B)METAH,I)Ma3yT

8. Ilpupeakuurak THBHBIXMETAJUIOBCBOJOHKPOMETHIPOKCHIOBBBIACISIETCS :a)BOIOPO/I,0 )KUCTIOPOA,B)METaH, I HEPTh

9. Camplitniérkuiiras:a)cepHUCTBIN,0 )KUCIOPO.I,B ) yTIICKUCIIBIH, ) BOJOPO

10. Ecnuzake4bBOI0POI, TONOIYYUTCS:a)BO3AYX,0)METaH,B)BO/Ia,T' ) yTJICKHCIIBIATA3

11. OaHOPOIHBIECUCTEMBI,COCTOSIIINEU3MOJICKYIPACTBOPUTEIITUPACTBOPEHHOIOBEIICCTBA: a)B3BECH, 0 ) paCTBOPHI,B)CYCIICH3UH, T ) 3IMYJTLCHU

2-syactb 1.BcmasbmenponyuieHH0eC1060:

A)BelniecTBa, KOTOPBICY CKOPSIOTXUMUYECKUEPEAKIIMN, HOCAMUTIPUITOMHEPACXOTYFOTCS, HA3bIBAIOTCS . ..

b) CMecu,BKOTOPBIXMEIKUCKATICIbKUKAKOW-THO0KUIKOCTHPABHOMEPHOPACIIPEICIICHBIMEK Ty MOJICKYIaMUAPYTOMKUIKOCTH, Ha3bIBAIOT. . .. . . B)
PacTBOp, B KOTOPOM JIaHHOE BELIECTBO MPH JaHHON TeMIeparype OOJbIlie He pACTBOPSETCS, HA3BIBAIOT ......
2.CocmaevmeunaiioumeKxolIpuyuenmulonAypasHeHUIXUMUYECKUXPEAKUUIL:

2)TOPEHUSKAIBIINS,0 )TOPEHUSITNTHS, B )B3aNMOIEICTBUABOA0POIaNXIIOPa,T ) B3auMoIeiicTBusaBogopoganCuO
3.PaccuuTaiite,kaKyroMacCyBOABIHE00X 0 IUMOB3SAThIAIIPUTOTOBICHUIpAacTBOpacMaccoBoifoneiiBeniecTBa2 0%, ecauHyxHopacTBOputh 1 00rcomu.

1-s1 yacTh BAPUAHT?2.

. CaMpliipacipoCTpaHCHHBIMX UMUYECKHIAIEMEHTBOBCelleHHO: a)B010p0/1,0 )KKCIIOPO/I,B)cepa,r)Kee30

. [lpunpokanTuBaHUMOKCUIAPTYTUKPOMEPTY TUIIOTYyYae TCACIE: a)KHCIOPOI1,0)BOIOPO/I,B)aprOHT )HEOH

. BeriecTBa, ycKOpsIOIHeX IMUYECKAEPEAKITHUATO: a)pACTBOPHI,0)CMECH, B)BO31YX,I" ) KATATTU3ATOPEI

. UTOMMEETKHCIIOPOIKAKBEIIECTBO:a)BKYC,0)00bEM,B)IIBET,I) 3aI1ax

. Bozmyxekuncnopoaamooonémy:a)78%0)2%8)21%r)23%

. AnsropenusBeniecTBaHe00X0AUMAOCTYII:a)BOJOPOAA,0)KUCIOPOIa, B )ATFOMUHUSL, T ) KPEMHHS

. KsknikoMyTOIIMByoTHOCHTCS: a) Toph 0 )MeTaHB )HED THI ) yroJib

. BotopoaMoKHOTIOMy YN THIPUPEAKIIUMMETAIIIOBC: ) KHCIOTOHO ) COIBIOB ) OKCHIAMUT ) PTYTHIO

. BoccranoBuTenbHbIECBOMCTBABOJOPOANPOSBISIETBPEAKLIUIXC: )OKCHIAMUMETAILIIOB,0)BOJOH, B)pTYTHIO,I )MEbIO

10. CmecH,BKOTOPBIXMENKUEUACTHLIBITBEPJOT OBEIIECTBAPABHOMEPHOPACIPEACTIEHBIMEX TyMOJICKYIaMUBO/ b, HA3BIBAIOT: a) B3BECH,0)PacTBOPHI,B)
CYCIIEH3H1H, T) SMYJIbCUU

11. MeToomnpeieieHusICOCTaBaBeIeCTRAY TEMUX PA3JI0KEHUIHAO0JICCTPOCTHICHA3BIBAIOT:

a)aHam3oM,0)CUHTE30M,B)OUIBTPAMEH,T) TUCTHIUIAIINCH

2-19acthb 1. Bcmasvmenponyuiennoecnoeo:

A)CIOXXHBICBEIIECTBA, KOTOPHIECOCTOATH3IBYXAIEMEHTOB,0IMHU3KOTOPBIXKHUCIIOPO/I, HA3BIBAIOTCH . ... ...

B)OnHOpOHBIECHCTEMBL, COCTOSIINEU3MOIICKYJIPACTBOPUTEISIMPACTBOPEHHOTOBEIIECTBA, MEXK TYKOTOPHIMHUIIPOUCXOTUTHU3NIECKOCHX IMUIECKOE
B3aUMOJICHCTBHUE, HA3BIBAIOTCA .......
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B)PacTBOp,BKOTOPOMTAHHOEBEIIECTBONIPHAAHHOUTEMITEPATYPEEIIEMOKETPACTBOPATLCS, HA3BIBAIOT. . ...
2.CocmasbmeunaioumekoIyhuyuenmuvlONAYPAGHEHUNXUMUYECKUXPEAKUUIL:

a)TOPEHUSATIOMHHUS,0 )FOPSHUSYTIICPO/1a,B)B3aUMO/ICHCTBUSBOIOPOIANCEPHI,T)PA3TIOKEHUS BOJIBI

3. BerancimTeMaccyBo b, BKOTOPOHHYKHOPACTBOPHUTH2 STCaXxapa, 4ToOBIMONY YU THPACTBOpCMaccoBolaonepacTBopénHoroBerecTsal0%.

KountpoabHast padota Ne3 «OcHOBHBIE KJIAaCChl HEOPTAaHUYECKHX BellleCTB» Bapuanrl
1.13 nepeyns popMyI1 BHIIUIINTE OTACIEHOPOPMYJIB OKCHIIOB,0CHOBAaHHIA, KMCIIOT U coleil naaiite um Hazpanus: K20, Al(OH)z, HNO3 HCI, BaO, BaSO4,
AIPO., CO2, H3PO4, Fe(OH), ,Ag CI,NaNO3,Al,O3

2. lanacxemamnpespariennii. CoctaBbreypaBaenuspeaximii. Cu—>CuO—>CuCl,—Cu(OH),Vkaxkut

€ THUII peaKIuil.

3. CxakuMMU3IIepeurcIeHHbIXBelecTBOy neTpearnpopatbeonsanagkuciaora:HCl,CaO,CO2,H.0,Mg,Ba(OH).. HanumunreypaBHEHHAOCY IIECTBUMBIX peaKiyii.

4. HanmimurehopMyIIbICIe My IOIMXCONEH: Cyb(paTakanys, HuTpaTtabapus, kapoonaranarpus,ocdarakanbuys,cyabdaranunka,cyabdugaxenesa(ll), xmopuaa
menn (1), cunukara kamus, cynbduTta HATpUs, OpOMHUIa ATFOMUHUS, HOAWIA KaIHs, THApOKapOoHaTa Maraus, turuapodocdara Kamus.

1. NznepeuynsipopMyIBBIMTUIIUTEOTAEIEHO(DOPMYITBIOKCHI0B,0CHOBAHHIA, KUCIIOTHCOICHU Tal T UMHA3BAHUSL: BapunantNe2
HzS,A|(N03)3,H2C03,Ca(OH)2,FE(OH)s,NaC|,F6203,HzSiOs,CO,CaCO3,Hzo,Mg(OH)z ,P20s5
2. lanacxemamnpesparmienuii. CoctaBpreypaBHenuspeaximii. Ba—>BaO—Ba(OH),—BaCl,Ykaxur
€ THUII pEeaKLHUu.
3. CkakMMHUHU3IIepEUNCIICHHBIX BEIECTBOY IeTpearupoBarsconsgaaskuciora:Mg(OH),,H,0,Fe,Ba(NOs),Harmum
UTE yPaBHEHUS OCYIIECTBIUMBIX PEaKIIHH.
4. HarmmwuredopMynbicneayonuxcoequaeHuii: xnopunadapus,okcuaameu(1l), runpodocaranarpus,oxcunacsunna(ll),cymsdaranmaka, kpeMHEBOM KUCIIOTHI,
HUTpara cepebpa, kapOoHaTa MarHus, HUTpUTa Oapusi, TuapokapOonara Gapus, cynbduna sxenesa (1), okenaa amomuamst, GochOpHOH KHCIOTHL.
BapuantNe3
1. VsnepeunshopMyIBBITHIIMTEOTAETBHO(GOPMYJILIOKCHI0B,0CHOBaHM, KuCIoTHCONeingaiitenmuasBanus: N2Os,
H.SO3, CuOH, C&(OH)z, SOz, H3POy4, Mg(N03)2 NaOH, NasPOq,, FEC|3,N8.20,H2804,H28
2. Janacxemanpespauienuii. CoctaBpTeypaBaeHuspeakimii.Zn—Zn0—ZnCl,—Zn(OH);
YKaKUTETUNIPEAKLU.
3. CxkakMMHU3IIEPEUNCIIEHHBIXBEIECTBOY AeTpearnpoBaTbazoTHaskuciaora:NaOH,CO2,Ca0,NaCO3,H,0. HanumureypaBHEHHAOCY IECTBUMBIX PEaKIIUi.
4. HanmmureopMyIibIcIe Ty OIX BEIIECTB: CyTb(aTaMe i, CHITUKATaHATPHSL, THIPOKCH IAKAITB UL, OKCHTaamoMuHus, Hutpatacsuana(1l), ximopuna
AIIOMUHMSL, THAPOKapOoHaTa Gapusi, noauna kanus, Hurpura sxenesa (I11), pocdara autus, a30THOM KUCIOTHI.

TOUKA \'pocm
9 knace.Kypc: HeOpraHuYecKassXxuMus \
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IHoBTOpeHneocHOBHBIXBONPOCcOoBSKIacca(3 yaca)
ITepuonnueckuiizakonul lepuognueckascucremaXumuueckuxanemeHToB/[.M1.MenaeneeBaBCcBETETEOPUUCTPOCHUAATOMA. XUMHUYECKas
cBsa3b. CTpoeHue BenecTBa. TUIBI KPUCTAIINYECKUX PELIETOK.
XMMHYECKUECBOMCTBAOCHOBHBIXKIACCOBHEOPIaHUUECKHUXBEIIECTB. PacUeThIIOXNMUYECKUMYPABHEHUSIM.
Hemonctpanuu. Tabnumna «Buapl cBs3eii». Tadnuna « TUIbl KpUCTATUTMYECKUX PEIIETOKY

Temal . KnaccupuxanuaxummuyecKuxpeakuuii(64)
TemnoBoit 3pdexT xumuueckoil peakuuu. TepMOXMMHYECKHE YpaBHEHHMs, pacueThl Mo HUM. CKOpOCTh XUMHUYECKHX peakiuil. 3aBUCHMOCTb
CKOPOCTM XMMMUYECKHUX PEAKLHUI OT pa3IWYHbIX YCJIOBHMH: OT INPUPOAbl PEarupyroluX BEIIECTB, IUIOMIAAN IOBEPXHOCTU CONPUKOCHOBEHMS,
KOHLICHTpALlUU Pearupyrouux BEMIECTB, TEMIEPATYPbI, KaTaIM3aTopa. XUMUYECKOE pABHOBECHUE, YCIOBUS €ro cMelleHus. Pemenue 3aaau.
Jemoncmpayuu. JIeMOHCTpalusi OIBITOB, BBIACHSIOIIUX 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKHMX pEaKIUM OT pa3nuyHblx (axktopos. (C
ucnovzoeanuem 0oopyoosanusn « Touxa pocmay)
Tabauyw1«ObpaTuMBblepeakIun», « XMMHUECKOEpaBHOBECHE, «CKOPOCTbXUMUUECKOU PEAKIIUI.
Pacuemnviezadauu.PacueTbInoTepMOXUMHYECKUMYPABHEHUSIM.

Tema2.JduekTpoauTudeckasauccounanms(74)
DIEKTPOIUTHIMHEIIEKTPOIUTHL. DJIEKTPOIUTUYECKAS AU CCOLUALIMSBENIECTBBBOIHbIXpacTBOpax. MloHbl. KaTnOHbIMaHM OHBI. I'mppartnasreopus
pPacTBOpPOB. DJIEKTPOJIUTUYECKAS AMCCOLMAIMS KUCIOT, Ienoyeil u cosneil. Cnabble U cuiabHBIE AIEKTposnThl. CTeneHp auccouuanuu.Peaknuun
MOHHOTO 00MeHa. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiunu. OKUCIUTEIb, BOCCTAHOBUTENb. [ MApOIN3 coel.
Jlemoncmpayuu. VicnipiTaHne pacTBOPOB BEIIECTB HA AIEKTPUUYECKYIO TPOBOIUMOCTD. JIBH)KEHNE HOHOB B AJIEKTPUUYECKOM IIOJIE.
Jlabopamopnvieonvimsi. PeakiuunoOMeHaMex 1ypacTBOpaMUdIEKTPOIUTOB. (Cucnonv3zosanuemodopyoosanusa«Toukapocmay)
[IpakTuueckas pabora. Pemienne skcriepruMeHTaNbHbIX 33/1a4 M0 TeME «IJIEKTPOIUTHUECKAs JUCCOLIUALIUSY.

Tema3.I"asorenni(54)
[TonoxeHneranoreHoBBIEPHOINIECKONCUCTEMENCTPOCHUENXaTOMOB. DU3NUECKENXUMUYECKHECBOMCTBAaraJioreHoB.CpaBHUTENIbHAS
XapakTepucTHKa rajgoreHos. [Ipumenenne ramorenos. Xnoposonopoa. Ilomyuenne. dusndeckue cpoiictBa. CoisiHas KUCIOTA U €€ COJIN.
Ipaxmuueckaspaboma.llonydeHUEeXI0pOBOIOPOIANN3ydEeHNEETOCBOUCTB. (Cucnoiv3osanuemooopyoosanusn« Toukapocmay)
Llemoncmpayuu. PusnyeckuecsorcTBaraioreHos. [ loyyeHnexmopoBonoposa upacTBOPEHUEETOBBOJIE.
Jlabopamopmwvieonvimwi. Pacio3HaBaHUECOISTHONKHCIOTHI, XJIOPHI0B,0POMHI0B, MO AU IOBUHOA

Tema4.Kucaopon ucepa(64)
[TonokeHneKkncIopo1ancepbIBIEPUOINIECKONCUCTEMEXUMUYECKUXTIEMEHTOB,CTPOEHUENXaTOMOB. AJIIOTPOIHUSIKUCIOPOJa—O030H.
Cepa. Amorponus cepbl. Pusndeckue u xumuueckue cpoiictsa. Haxoxxaenue B nmpupose. [Ipumenenne cepel. Oxeua cepoi(IV). CepoBonoponnasu
cepHucTas KUcIoThl U ux conu. Okcuna cepri(VI). CepHast kucnoTta u ee coau. OKUCTUTETbHBIC CBOMCTBA KOHIIEHTPUPOBAHHONW CEPHOUM KUCIIOTHI.
[TonsTHE O CKOPOCTH XMMHUYECKUX peakuuid. KatanusaTopsl.
Jlemoncmpayuu. ANIOTPONUSKUCIOPO1aucepbl. 3HAKOMCTBOCOOPa3LIaMUIIPU POIHBIXCYIb(PHA0B,CYIb(HATOB.
Jlabopamopnuvieonvimsi. PacniosHaBanuecynbpuI-,cyabUT-ucyabpaT-uoHOBB pacTBOpe
Ilpakxmuueckaspaboma.PemennesxkcnepuMeHTanbHbIX3a1aunioreMe«Kucinoponucepar. (Cucnonvzosanuemooopyoosanusn«Toukapocmay)



Pacuemnvie 3a0auu.Bpraucinenus mo XUMHUYECKUM YpaBHEHUSAM pEaKIMi Macchl, KOJIMYECTBA BeUIeCTBa WJIM O0ObeMa IO HM3BECTHOW Macce,
KOJIMYECTBY BELECTBA WJIM 00BEMY OJIHOTO U3 BCTYIAIOLIUX WU MOJIYYarOIIMXCS B PEaKIIMH BELLECTB.

TemaS.Azorudochop(8u)
[Tonoxxenne azora u (ocdopa B NEPUOIUYECKON CHCTEME XMMHUYECKHUX DJIEMEHTOB, CTPOCHHUE HX aTOMOB. A30T, (H3MUECKHE M XMMUYECKHE
CBOMCTBa, NOJIyueHHE U IpuMeHeHue. KpyroBopor a3zora B mnpuponae. AmMmuak. Pusnyeckue M XMMHUYECKHE CBOWCTBA aMMMAKA, MOJYy4YEHHUE,
npumenenue. Comu ammonusi. Oxcunbl azota(ll) u (IV). AzoTHas kucnota u ee conu. OKUCIUTENbHBIE CBOMCTBA a30THOM KHCIIOTHI.
dochop.Amnorponusidochopa. Puzndeckuenxumudeckuecoicradochopa.Oxcuadocdopa(V).OprodochopHaskucioraneeconr. MuHepaabHbIE
yIoOpeHusl.
Hemoncmpayuu. IlonyuyeHue amMmmuaka v €ro pacTBopeHue B Bojie. O3HakoMIieHHE ¢ 00pa3liaMu IPUPOIHBIX HUTPATOB, hocdaTos.
JlabopamopHvleonvimsi. B3aumoneictereconeiiaMmmonusicomenoyamMu. O3HaKOMICHHECa30THEIMUN(POCHOPHBIMUYTOOPEHUSMHU.
Ipaxmuueckue pabomul:IlonyyeHne aMMuaka U U3y4eHHe ero cBocTB. OmnpenenecHue MUHEPAIbHBIX YI00pEeHUH.
(Cucnonvzoseanuemooopyoosanusn«Toukapocmay)

Tema6.Yraepogukpemunii(94)
[lonoxenue yriaeposa U KpEeMHHUS B MEPUOJUYECKOM CHCTEME XUMHYECKMX OJJIEMEHTOB, CTPOECHHE HUX aTOMOB. YTIJIEpOJ, aUIOTPOIIHBIE
Moupukanyu, GU3NIecKre 1 XUMUYECKUE CBOMCTBA yriepoia. YTapHblid ra3, CBONCTBAa U (PU3HOJIOTHYECKOe ACHCTBHE HA OPTaHu3M. Y IIIEKHUCIIbIHI
ra3, yrojbHasi KUcjioTa 1 ee coiu. KpyroBopot yriepoza B nmpupoze.
Kpemuuit.Oxcunxpemuusi(I1V).Kpemuuepaskucnoraneeconu.Crexno.LlemeHr.
Jemoncmpayuu. KprucrannudeckuepeeTky anmMasan rpadura.3HakoMCTBO coOpa3liaMu MPUPOAHBIXKapOOHATOB U CHIIMKATOB. O3HAKOMIIEHHEC
pa3IMYHBIMU BUAaMU TOIIMBA. O3HAKOMJIEHUE C BUAAMU CTEKJIA.
Jlabopamopuvieonvimwi.(Cucnonvzosanuemodopyoosanusn« Toukapocmay)O3HaKOMICHHECOCBOWCTBAMUMB3aMMOIIPEBPAIIEHUSIMHA KapOOHATOB U
ruapokapOoHatoB. KadecTBeHHbIE peakliuy Ha KapOOHAT- U CHIIMKAT-UOHBI.
Ipaxmuueckaspaboma.(Cucnonvzoeanuemoodopyoosanus« Toukapocmay)
[Tonyuyenneoxkcunayrinepoaa(IV)uusyuenueerocpoiicts.PacoznaBanrnexkapOooHaTOB.

Tema7.00mmecBoiictBameTanioB(134)
[TonoxeHne METAJIOB B IEPUOJUUYECKON cucTeMe XxuMuueckux anneMmenToB Jl. M. MenneneeBa. Metamnnueckas cBa3b. PU3NUECKUE U XUMUUECKHE
cBoiictBa MertamioB. Psn nHanpsoxkenuit mertamioB.llonstue o wmeramtypruu. CrnocoObl momyuyeHuss MmetaymioB. CmiaBbl (CTanb, YYTyH,
JIOpatoMUHUNA, OpoH3a). [Ipobiema 6e30TXOIHBIX TPOU3BOJICTB B METAILTYPTUU U OXPaHa OKPYKAIOIICH CPEIbI.
[Henounsie Metauibl. [lonoxeHne METOUYHbIX METAJUIOB B MEPUOINYECKON cUcTeMe U cTpoeHue aToMoB. Haxoxxaenue B npupoje. duznueckue u
XUMUYECKHE CBOMCTBA. [IpuMeHeHUe NIeNOYHBIX MeTaioB U ux coenuHeHuil.lllenounozemensubie metamnbl.llonoxenne menouHO3eMeNbHbBIX
METaJUIOB B TIEPUOJIMUECKON CUCTEME M CTpoeHue aToMoB. Haxoxaenue B mpupone. Kaneiuii u ero coequnenus. JKecTkocTh BOABI M CIIOCOOBI €€
yctpanenus. Anmtomuauid. [lonoxxeHue amoMuHUS B NEPUOJUYECKOM cUcTeMe U cTpoeHue ero aroma. Haxoxnaenue B mpupope. dusmueckue u
XUMHYECKHE CBOICTBA alOMUHUSA. AMPOTEPHOCTh OKCUIA U THIPOKCH A AIIFOMUHHSL.
Keneszo.[lonoxenue xene3a B NEPUOJUIECKON CUCTEME U CTpoeHue ero aroma. Haxoxxnenue B npupozae. Puznueckue U XMMUYECKHE CBOWMCTBA
xene3a. Okcubl, Tupokcuasl u conn xxenesa(ll) u xemneza(lll).



Hemoncmpayuu. 3HaKOMCTBO ¢ 00pa3liaMy BaKHEHIINX COJICH HATpHs, Kallusl, IPUPOTHBIX COSIUHEHUN Kallblus, py/laMu JKelle3a, COeTUHEHUSIMU
anmoMuHus. B3aumonelicTBuE 11IE€10YHBIX, IET0YHO3EMEIbHBIX METAJUIOB U AJIFOMUHMUS ¢ BOAOM. CKUTraHue Kelle3a B KUCIOpO/Ie U XJIOpeE.
Jlabopamopnvieonvimsi. I1oydeHneruipokcuaaaatoMUHUsI MB3auMo ieiicTBreerockuciotTamunienodamu. [lonyuennernapoxcuaon xeneza(ll) u
(IIT) u B3aumMopeiicTBUE UX C KUCIOTaMHU U 1ieiaouamMu. (C ucnonv3osanuem ooopyoosanusn « Touka pocmay)
Ilpakmuueckuepabomuvi:  PemeHuesKcrepuMeHTaabHbIx3aaadnoreMe«aeMeHThIIA—IITA-rpynnmepnonaecKkonTabIUIBIXMMUYECKUX
3JIEMEHTOBY.PelieHre sSKkcriepuMEHTANBHBIX 3a1a4 110 TeMe «MeTalbl U UX COEAUHEHUS».
Pacuemnvlezadauu. BeraucieHUSIIOXUMUYECKUMYPaBHEHUAMMACCHL, 00 beManINKOJINYECTBABEIIECTBAOAHOTOU3IPOTYKTOBPEAKIIMHIIO Macce
MCXOJIHOTO BEIIECTBA, 00BEMY HIIM KOJTMYECTBY BEIIECTBA, COJIEPIKAILETO OMPEICICHHYIO JOJIO TPUMECEH.
Tema8.OcHoBblioprannyeckoiixumun(104)
[lepBoHauanbHBIE TMpenCTaBIEHUS 00 OpraHM4eckux BemlecTBaxllepBoHauyalbHBIE CBEACHUS O CTPOCHUH OpraHWYeckux BemecTB. OCHOBHBIC
MOJIOKEHUATEOPUUCTPOEHUsIOprannyeckuxcoequHeHnitA. M. bytneposa. 3omepust. Y npouieHHasKIacCuPUKAUSIOPTaHUYECKUX COSTUTHEHHH.
Yraesoaopobl.IIpenenbHbIeyTIEBOAOPOABL. Meran,3Tan. @usnyecknenxumuueckruecBoictra.l Ipumenenne. HenpenenpHubie
yrieBogopoasl. OTriieH. dusnueckue u xumuyeckue cpoiicTBa. [Ipumenenue. Auerunen. JlueHoBble yriieBonoposl. IloHsATHE O LMKIMYECKUX
yriaeBoaopoaax (muKiIoaikanel, OeH3on).IlpuponHble WCTOYHWKH yriieBogopoaoB. HedTh u npupomHblii ra3, WX NpUMEHEHHUE. 3aluTa
atMocepHoro Bo3ayxa ot 3arps3Henus. Criuptbl. OqHOATOMHBIE CIUPTHL. MeTanoin. Dtanon. Ousnyeckue cBoiicTBa. OU3HOIOTHUECKOE JIeCTBHE
cnuproBHaopranusm.lIpumenenne. MHoroaromuslecnupThl. TUIeHNIUKOIb. I muepun. I Ipumenenue. Kapoonossiekucnotsl. XKupbl. MypaBbrHasu
yKCycHas — KucioTel.du3ndeckuecBoiictBa. [Ipumenenne. BricmmekapOoHOBbIEKUCIOTEL.CTeapiuHOBas — KUCIOTa. JKuUpbl —  NPOIYKTHI
B3aMMOJICHCTBYS IIMIIEpUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. Poib >KHMpOB B mpolecce oOMeHa BellecTB B opranusme. KanopuiHOCTbH >KHPOB.
VYrnesoasll moK03a, caxapo3a — BaXKHEWIIMEe MpeacraBuTenu yriieBonoB. Haxoxnenue B mpupozae. dortocuHTes. Ponb rimoko3sl BIUTaHUU U
YKperieHuu 3710poBbs. Kpaxman u nemmtono3a — npupoansie noaumepsl. Haxoxaenue B npupoae. Ilpumenenne. benkun — ouononumepst. Cocta
6enxoB. @yHkuuu 6enkoB. Poib GenkoB B nmutanuu. [lonsatue o pepmeHTax u ropMoOHax.
[Tomumepsl—BbIcOKOMOUIEKYspHbIecoequHeHM. [ lonnatunen. [ lomunponunen. I lonuBuamixnopua. I IpumMenennenonumepos.
Jlemoncmpayuu. MonenumMomneKyIopraHM4eCKUXcoeIMHEHU N, cXeMbl, Ta0InLbl. [ opeHneyrieBoA0pO1I0BHOOHAPYKEHUETIPOTYKTOBUX TOPEHHUSI.
OO0pa31pl HeTH U IPOYKTOB MX HEepepadOTKU.
BuoeoonsimwuinocBoiicTBAMOCHOBHBIXKJIACCOB BEIIECTB.
Pacuemuviezaoayu.y cranoBienuenpocteiimeiipopMynbIBEIIECTBAIIOMACCOBBIMIOISM JIEMEHTOB.



KanennapHo-remaTu4yeckoenjanupoBanue(2uaca—pesepsrnoespems)

TOUKA \!poc-rA

Hara [Inanupyembiepe3yabTaThl /3
Temaypoka
IIpenmerHbIe MeranpeameTHsie JInunocTHbIE
IHoBTOpEeHneocHOBHBIXBONPOCcOoBSKIacca(3uaca)

1. TexHuka Hayuarcs:BianeTbHaBbIKaMU Ilo3HaBaTeNbHBIC: yCTAHABIUBATD CTaHOBIEHUEOCHOB 3anucus
0e30MMacHOCTHUB 0e30macHOroo0paIieHusIC MIPUYMHHO-CIIEICTBEHHBIECBS3U. HOBBIX3HAHUM,TOHATHE TEeTpaau
KaOMHETEXUMHUHU. BEILIECTBAMM,UCITOIb3yEMbIMUB KommyHuKkaTuBHBIEC: yMEHUE HOBOWCOLMAIIBHONPOIN
Crpoenuearoma. MOBCEIHEBHOMKH3HU;3HATh OTPEIETATHLETUCBOCTO00YUCHHMS, BOTIPEICIICHUNTSICEOST
[Tepuonnueckuit 1a060paTOpPHOEO0OPYIOBAHUEH XUM. CTaBUTHUGOPMYIHUPOBATHIISICEOS HEOOXO0IMMBIX BXKU3HU
3akoHUIICXO 1. 1. IOCYyAbL IIpaBuiIaMIioBeieHUAN T b HOBBIE3aIaYNByUYeOCH 3HaHui.OnpeneneHue
MeHaeneeBaBCBETE KaOMHETEXUMUH. IM03HABATCILHOMCITECILHOCTH, 3HAHUMUHE3HAHUMB
CTPOEHUSAATOMA. I[Ho1y4aTBO3MOKHOCTHbHAYYUTHCS Pa3BUBaTbMOTHUBBIMMHTEPECHI CBOEH MOTHBAIIMUIIO3HAHMS

XapAKTEPU30BATbCTPOECHUEATOMA, MM03HABATEIbHONAEATEIBHOCTH. HOBOro. Pazputue

ANEKTPOHBI, TPOTOHBL, HEUTPOHBI. PerynsTuBHBIE: TPOTHOZUPYIOT 3TUYECKUXYYBCTB

OO0cyX1aTh0 MePUOANYECKON pe3yJIbTaTblypOBHSI YCBOCHHUS TMOHHUMAaHUS.

CUCTEMEXUMHYECKUXDJIEMECHTOR. n3ydyaeMoroMarepuania.

MeTanuueckuern HeMETaITnYECKUE

CBOMCTBABEIIECTB
2. XumnyeckasacBsa3b. | Haywarcs:OnpenenstbycioBusiu IIo3HaBaTenbHBIC: BEISIBICHHUE PasButue 3anucuB
CrpoeHueseniecTna. (bakTOpbl BOSHUKHOBEHUS 0COOCHHOCTEHUTIPU3HAKOBOOBEKTOB; CaMOOIIPEAEIEHUSN TeTpaau
(Cucnonv3zosanuem XUMHUYECKUX CBA3EU, TUITbI MPUBOJIUTH TPUMEPHI. aJIcKBaTHOT'O
o0opyoosanusn XUMHYECKOUCBsI3U.O0CYK1aThO KomMyHUKaTHBHBIE: B3aUMOICHCTBUEB OIICHUBAHUSICBOUX
«Touxa pocmay) CTPOEHUHUBEILECTRA. XOJIErPyHIOBOMPa0OTHI, BELYT JIOCTUKEHUIB

IHoy4aTBO3MOKHOCTH JTIAAJIOT,y4aCTBYIOTB IUCKYCCHUU; MPUMEHECHUU3HAHUIB

Hay4YuThCs : O0CYKIaTh MIPUHUMAIOTAPYTOEMHEHUEU HOBOW CHUTYallUH.

CYIIIECTBEHHBIENTPU3HAKU MO3UIIHIO. CrpemieHuek

KOBAJICHTHOMITOJIIPHOM,
KOBaJICHTHOMHENOJIIPHOUMMOHHOM
cBs3u.IlogroraBnuBaTbKpaTKue

PerynsTuBHbIE: IPOTHOZUPYIOT
pE3yJIBTaTBIypPOBHS YCBOCHUS
n3y4aeMoromMmarepuaia;IpuHIMal0TH

IIO3HAaHUIOTOI'O,YTO
HEHU3BECTHO,HO
HUHTEPECHO.




COO6H_I€HI/I${OCTpOCHI/II/I BEIICCTBa

COXpaHsIOTy4eOHYyI03a1auy.

3.OCHOBHBIEKJIACCHI Hayuartcsa:BoisBnsiTbHa OCHOBE [To3naBatenbHbIe: (HOPMUPOBAHHE Onpenenenue 3anucus
HEOPraHUYECKHUX COOOILIEHUATIPE3ECHTAIIMMOCHOBHBIE po0JIeMbIypOKa,CO3/IaHUE alITOpPUTMA 3HAYMMOCTHU3HAHUIM. TETpagu
BEILIECTB,UX CBA3b KJIACCHIHEOPTAHUYECKUX JEeATEIbHOCTUIIPH PEILICHNUN
MEXIy COOOM. coenuHeHN. O0CYX1aTh MPOOJIEMBI.

3aKOHOMEPHOCTH,HA OCHOBE KoMMyHHKaTHUBHBIE: TOUCKH

KOTOPBIXUXMOKHOOTJINYUTH JPYT BbIICTICHUEHEOOX0TUMON

OT JIpyra.. nH(OPMAaLIUY; YMEHHECIOCTATOYHON

IHo1y4aTBO3MOKHOCTH TOYHOCTBIOBBIPA’KaThCBOUMBICIIUB

HayuYuThCs1: OnpeaensiThIio COOTBETCTBUUC3a/ladyaMU U

(bOopMyIEeKUCIOTHI,COMH,0KCUTBI U YCIIOBUSIMU KOMMYHUKALIUH.

ocHOBaHUA.O0CYXKIaThO CBSI3U PerynaruBHble: npuHATHEN

MeX1y COOOH. COXpaHEeHHEeyueOHOM 3a1auu.

Temal.KnaccnpurkanuaxumMudecKuxpeaxkunii(64)

4.OKUCTUTETEHO— Hayuarcsa:Knaccuduimponats [To3HaBaTenbHBIC: TOCTPOCHUE Oco3HaHHETICHHOCTEHN IT.1
BOCCTaHOBUTEJILHBIC XUMUYECKUEPEAKIINH. JIOTUYECKOUIICTTMPACCYKICHUH; 3HAaHUHUUTIPUMEHEHNE
peaxkuuu [IpuBOUTEIIPUMEPBIpEAKIIHIA YCTaHOBJICHUETTPHUUNHHO- WX HaIPaKTHKE.
(Cucnonvzosanuem KaKJIOTOTHUIIA. CJIEICTBEHHBIX CBSI3€H. Hcnonbs3oBanne3HaHui
obopyoosanus Pacnio3sHaBaTh OKMCIUTENBHO- KoMMyHHKaTHBHBIE: yMEHHEC JUISL pelIeHns: y4eOHbIX
«Touxa pocmay) BOCCTAHOBUTEIbHBICPEAKITUHIIO JIOCTaTOYHONTOYHOCTBHIOBBIPAXKATh 3a7ad.

YpaBHEHUSAMPEAKIIHA. CBOUMBICIIUBCOOTBETCTBUHUC

IHo1y4aTBO3MOKHOCTH 3a/1a4aMUU YCIIOBUSIMU

HayuYuThCst: OnpenensiThIio KOMMYHHKAIUH.

YPaBHEHUIOPEAKIIUU OKUCITUTETD, PerynaruBHbie: BnaieHue

BOCCTaHOBUTEb,TPOIIECC MOHOJIOTMYECKON MAMATIOrH4eCKON

OKHUCIIEHUS, BOCCTAHOBJICHHUSI. (dhopmamupeun.
5. TennoBoitdddext Hayuarcs:Habnrogath u onuceiBaTh [To3HaBaTenbHBIE: OCYILIECTBIIATH Ucnonws3zoBannesnanuii  ||I1.2
XUM. PEAKIUH. XUMUYECKHEPEAKIIUUCITOMOIIBIO MOUCKHYKHOMMH(OpMAIHHB YIeOHUKE, || IIsSpenieHusy4eOHbIX

PacueTtnimo

€CTCCTBCHHOTI'O s3bIKa U SA3BIKA

arjiace.

3a7ad4.




TEPMOXUMHUYECKUM XUMHU. KoMMyHUKaTHBHBIE: yUUTHCS
YPaBHEHUSIM. ITosryyaT BO3MOKHOCTH BbIPaXKaTbCBOUMBICIIUBCOOTBETCTBHUH C
(Cucnonvzosanuem HAY4YHUTHCS: BIUMCIATHTEIIOBOM 3a/layaMu U yCIIOBUSIMH
obopyoosanus s ekt peakuu mo KOMMYHHKAITHH.
«Touxa pocmay) TEPMOXMMHUYECKOMY YPaBHEHHIO PeryasTuBHBIE: IIPOTHO3UPOBATH
CocTaBiATh TEPMOXUMHUYECKHE pE3yJIbTaThl yPOBHS YyCBOEHHUE
YPaBHEHHUs pEaKLUil. MU3y4aeMoro MaTepuaia.
6.CkopocTb Hayuarcs:lccnenosarsyciosus, ITo3naBaTeNbHbBIC: yMEHUEITPUMEHATh OBnaneHnecucreMoi I1.3
XUMHYECKUX BIIUAIOIIMEHACKOPOCTh XMMUYECKON II0JIy4YEHHbIEJTaHHbIEUISIPEILICHUS 3HaHUHI
peakuui. peaKIuu. [IPAKTUYECKHUX3a/1au.
(Cucnonvzosanuem ITos1ry4yaTBO3MOKHOCTH KoMMyHHKaTHBHBIE: YMEHHE
obopyoosanus Hay4YuThCs: ONUCHIBATh YCIOBHS, OIpeNeNAThLENN CBOEr000yUeHMs,
«Touka pocmay) BIIMSIOIMEHACKOPOCTBXUMUYECKON CTaBUTHU(OPMYITHPOBATHIACEOS
pEaKLUN. HOBbIE3a/1a4MBy4eOeH
II03HABATEIbLHONAEATEIBHOCTH.
PerynsaTuBHBIE: IPOTHOZUPYIOT
pE3yJIBTaThypPOBHSI YCBOECHUS
n3y4aeMoromMarepuaina.
7.1lpakTrnyeckas Hayuarcs:IIpoBoguTexummaeckue ITo3HaBaTeNbHBIE: OCYILECTBIIST OBnanenuecucTeMoi 1.4
pabota OTIBITHL, TPUU3YYECHUUBIUSAHUS MOMCKHYXHOMMH(QOpPMAIMHIB 3HaHUHN

Nel .M3yuenune
BJIMSIHUS YCIIOBUM
MIPOBEICHUS
XUMHYECKOMN
peakiunHaee
CKOpPOCTb

(Cucnonvzosanuem
0oopyoosanus
«Touxa pocmay)

YCIOBUUIPOBENACHUS XUMUYECKON
peakuuu.lIpoBoauTh rpynmnoseie
HAOITI0ICHUS BOBPEMSITIPOBEICHHS
71a00PaTOPHBIXOITBITOB.
I[Ho1y4aTBO3MOKHOCTHHAYYHUTHCS
Y4acTBOBaTHB 00CYKICHUH
pe3yJabTaTOBONBITOB. JlenaTh
ONpeAeICHHBIE BEIBOIBI.

yueOHUKe,aTliace;00bsICHEHNE
CYIIECTBEHHBIXTPU3HAKOBIOHSATHIA
TeMbl. OBNIaICHUETIPAKTHIECKUMU
YMEHUSIMHPAOOTHICKAPTOM.
KoMMyHHKaTHBHBIC: [ITTAHUPOBATH
IIEJTUU CIIOCOOBIB3aUMO/ICHCTBUS;
00MEHWBAThCSIMHCHUSIMH,CITYIIIATh
Apyr Apyra.

PerynsTuBHBIC: POTHO3UPOBATH
pe3yIbTaThlyCBOCHHUSIMATEPUAIA.




8.Xumuueckoe
paBHOBECHE.
YcaoBusero
CMCIIICHUS.
(Cucnonvzosanuem

0oopyoosanusn
«Touka pocmay)

Hayuarcs: /{aBatbonpeneneHue
CKOPOCTUXUMHUYECKOMpeaKnumee
3aBUCUMOCTHOTYCIOBUMUIIPOTEKAHUS
peaxkiuu

HOJ’[y‘{aTBOZiMO?KHOCTLHay‘lI/ITLCH:

JaBaTh onpeneneHus MOHITUI
«XHMHYECKOCPABHOBECHEY, KIIPSIMast
peaKIuI»«OOpaTHASIPEAKIIHS,
YCJIOBHSCMEIICHUSIXUMHUYECKOTO
paBHOBECHS

[To3HaBaTenbHBIC: yCTAHABIMBATD
HNPUYNHHO-CJIEICTBEHHBIECBA3NU
3aBHCUMOCTH.
KOMMYHI/IKaTI/IBHLIeZHJIaHI/IpOBaTb
L[eJTNH CIIOCOOBIB3aNMOICHCTBHY,
[IOHUMATB IMO3ULHIO APYroro,
Y4aCTBOBATbHB KOJUICKTUBHOM
00cyX1eHUHU NPOOIEMBI.
PerynaruBHble: IpUHUMATHH
COXpaHAThY4EeOHYI03a/1a4y;
YUYHUTHIBATHBBIICICHHBICYYHTEIIEM
OPHEHTHPHI ICHCTBHSI.

OBJ1aA€HUECUCTEMOM
3HAHHI

IT1.5

9.06001mennen
CHCTEMAaTH3aLH
3HaHui.Permrenne
3a7a4

Hayuyarcs:pemars pacueTHbIe
3a/1a4YUII0yPAaBHEHUSIMXUMUYECKIX
peakuuicuCcIoNb30BaHNEMMACCHI,
KOJIMYECTBaBEIIeCTBAMINOOBEMA
OJIHOTOM3BCTYUBIIUX WU
MOJIYYarOUTUXCSIBPEAKIIMH BEILIECTB
IHoy4aTBO3MOKHOCTH
HAYYHUThCs1: BeIoHATE3a1aHusTHA
3a/1aHHbIeTeMBI. JenaTh
ONpEIeTIEHHBIEBBIBOABITIPU
pELIeHUH 3aa4

ITo3HaBaTeIbHBIC: CAMOCTOSTEIIHEHO
BBLICTISATEU(OPMUPOBATHIICIIH;
AHAJIU3UPOBATHBONPOCHIN
(bOopMUPOBATHOTBETHI.
KoMMyHUKaTHBHBIE: y4acTBOBATh
KOJJIEKTUBOMBOOCYKIEHUUTIPOOIIEM;
00OMEHMHEHUSIMHU,TOHUMATLIIO3HUIIAIO
napTHepa.

PerynsatuBHbIE: IPUHUMAIOTH
COXpaHSIOTYy4eOHYI03a1a1Yy;
COCTaBIISIOTILIAHU
MOCJIE0BATEIbHOCThICHCTBHUIM.

Oco3HaHUELETOCTHOCTH
MOJTyYEHHBIX 3HAHUM.

Tema2.JaexkTpoantudeckasauccouuanus(74)

10.CymnocTh
rporuecca
AIEKTPOJIUTUYECKON
JUCCOLMAlN
(Cucnonvzoeanuem

Hayuatcsi:O00011aTb3HaHuSA0
pactBopax.[IpoBonuTh HabIIOIEHUA
3aIl0BE/ICHIEMBEIIIECTB BPACTBOPAX,
3aXMMHYECKIMHU PEAKIISIMH,
IPOTEKAIOIIMMHU BPAaCTBOPaXx.

[To3HnaBaTeNnbHBIC: yMEHUE
OpPTraHU30BBIBATHCBOIOICATETHHOCTD.
KOMMyHI/IKaTI/IBHI)Ie IIpUHUMATbHU
COXpaHAThY4YEOHYI03aauy.
PerynsatusHbie:hopMupoBaHuen

OCO3HAaHUELETIOCTHOCTH
MOJIYY€HHBIX 3HAHUI.

I1.6




0oopyoosanus
«Touka pocmay)

IHo1y4aTBO3MOKHOCTH
HAy4YHuThcsA:O0CYXKIaTbHOOBACHST
NPUYHHY 3JIEKTPOIIPOBOAUMOCTH
BOJIHBIX PACTBOPOB, COJICH, KHCIIOT U
IIEJI0YeH U WILUTIOCTPUPOBATH
pUMepaMu U3y4EHHbIC TOHATHS

pa3BUTHE YMEHHI BECTH
CaMOCTOSITENIbHBIINIIONCK,0TOOD
nH(dOpMaIIH.

11.9nexktponutndeck | Haywarcsi:naBaTbornpeaeiieHue [To3HaBarenbHBIC: yMEHUE OBnasgeHuecucTeMon I1.7
asiTUCCOLIAITUS MOHSATUN KKUCIIO0TAY, KOCHOBAHHEY, OpraHU30BBIBATHCBOIOICATEIILHOCTD, 3HAHHM.
KHCIIOT,IIeNI0uenn «COJIbYCTOYKU3PEHUATEOPUHN BBIOUpaTHCPEACTBAATII peATH3AIUN
COJICH. ANEKTPOJIUTAYECKONAUCCOLIAIUY. uenen.
(Cucnonvzosanuem IMo1y4aTBO3MOKHOCTHHAYYUTHCS KoMMyHHUKaTHBHBIC: IPUHUMATHH
obopyoosanus 00BSICHATH 00IIINE CBOMCTBA COXpaHATh YUeOHYIO 3a/1a4y.
«Touxa pocmay) KHCJIOTHBIXUIIECIIOYHBIXPACTBOPOB PerynsatusHsble:hopmMupoBaHuen
HATMYUEMBHUXHMOHOBBOIOPOAAH pa3BUTHEYMEHUIBECTH
TUAPOKCHI-UOHHONCOOTBETCTBEHHO, CaMOCTOSITENIbHBIMIIONCK,0TO0D
aTaK)KEeCOCTABIISATbYPaBHEHUS uHbOpMaIIUH.
ANEKTPOIUTUYECKON TUCCOLUALINN
KHUCJIOT,0CHOBaHUMHCOJIEN
12.Cnabbien Hayuarcs:/{aBatsonpenenenus [To3HaBaTenbHbBIE: yCTAaHABINBATh OBnanenuecucTeMoi I1.8
CHJIbHBIE TIOHSITUH <«OJIEKTPOJIUT, MIPUYHHHO-CIIEICTBEHHBICCBSI3U. 3HAHUM.
AJEKTPOJIUTHI. HEANEKTPOIUT»,«ANeKTponuTnyeckass | KommyHHKaTHBHbBIE: yMEHUE
Crenenb JUCCOLIAALIUS. OTIPEICNATHIIEINCBOCTO00YICHUS,
JTUCCOLIMAIUH. JaBatbonpeieeHUsIIOHATUI CTaBUTHUGOPMYIUPOBATHIISICEOS
(Cucnonwvzosanuem «CTETMEHBAIEKTPOIIUTUYECKON HOBBIE 33J1a4i B yuede U
06opyoosanus JUCCOLIMALINNY, «CUIIbHBIC MM03HABaTEIbHOMAESITEIbHOCTH,
«Touka pocmay) SJIEKTPOJIHUTH», «CI1abbIe Pa3BUBATHMOTUBBIMUHTEPECH CBOEH

AIEKTPOJIATHI.
[Hoy4yaTBO3MOKHOCTH
HayuuTcsi:[loHMMaTh,BUEMCOCTOUT
Pa3HUIIAMEXKTYCUIbHBIMU T

II03HABATEIIbLHONAEATEIBHOCTH.
PerynsTuBHbIE: IPOTHOZUPYIOT
pE3yJIBTaThypPOBHS YCBOEHUS
n3y4aeMoromMmarepuaia;IpuHIMal0TH




CHa6BIMH3JICKTpOJIHTaMI/I

COXpaHSIOTy4eOHYI03a/1auy.

13.Peakunnnonsnoro | Hay4yarcs:Onpenenstepeakuuu IIpeameTHbIC: aHAIU3UPOBATHU OBnaneHnuecucreMoi 1.9
oOMeHa. MOHHOI0OOMEHA,yCIIOBHUSNX 0TOMPaTHUH()OPMALIIO; BBIJIBHKEHNE 3HAHUM.
(Cucnonvzoeanuem MPOTEKaHUA. YMETh COCTaBISATh TUIIOTE3 U UX 0OOCHOBAHWCE,
ooopyoosanus [IOIHBICUCOKPALLIEHHBICUOHHBIC IIOCTPOEHUETIOTUYECKONLIEITN
«Touka pocmay) ypaBHCHUSHEOOPATUMBIXPEAKIUIH pacCyXICHHH.
Pa3bACHATHUXCYIIHOCTD KomMmyHMKaTHBHBIE: BBIOOPOCHOBaHUH
ITos1ry4aTBO3MOKHOCTH MKPUTEPUEBCLEIbIOBBIIEICHUS
HAYYHUTbCSA: IPUBOIUTHIIPUMEPDI IPU3HAKOB,yMEHUEC TOUHOCTHIO
peaKkuninOHHOIr00OMEHa, UAYILUX BbIPaKaTbCBOUMBICIIMBCOOTBETCTBUU
JI0 KOHIIa €3aa4aMHUHYCIIOBUSIMH
KOMMYHUKAIUH.
PerynsTuBHbIC: IPUHATHEU
COXpaHEHUEY4eOHOM 3a/1auH.
14.I'ngponus conen. Hayuarcs:KonkpetusupoBartb ITo3HaBaTeNbHBIE: CAMOCTOATEIBHO OBnaneHnecucTeMoit I1.10
(Cucnonvzosanuem HOHATUE«HOH».O0001aTh MOHITUS BBIIENATHU(OPMUPOBATHLIEIH; 3HAaHUW U IPUMEHEHUE
obopyoosanus «KaTHOH», «aHnoH». Mccnenosarp aHATM3UPOBATH BOIPOCHI, WXBXH3HEHHBIXCUTYa-
«Touka pocmay) CBOMCTBAPaCTBOPOBIJIEKTPOIUTOB. (OpMUPOBATHOTBETHI. LUSIX.
JlaBaThOIIpeieIEHUETUAPOIIN3A KoMMyHHKaTHBHBIE: y4aCTBOBAThHB
coJiet. KOJJIEKTUBHOMOOCYKIEHUUITPOOIIEM;
ITos1ry4aTBO3MOKHOCTH 0OMEHMHEHUSIMH, TOHUMaHUe
HAYYHUTHCS:COCTABIIAThYPAaBHEHUS MO3ULMUIIApTHEPA.
pPEeaKIMITHIPOIN3aCOTIEHN PerynstuBHBIE:CTaBUTHYyUEOHYIO
oTnpeAensaTbXapaKkTepcpeabl 3a/1a4yHA0CHOBECOOTHECEHHSITOTO,
pPacTBOPOBCOJIEUIIONX COCTAaBY YTOYKEU3BECTHONYCBOEHO,UTOTO,
YTOEI1Ee HEU3BECTHO.
15.ITpakTrueckas Hayuarcs:OnuceiBaTbCBONCTBA [IpeameTHBIC: aHAIU3UPOBATHU UcnonszoBannesnanuin  |I1.11
pabota Ne2.PemieHue | BeIIECTB BXOJEAEMOHCTPAIIMOHHOTO 0TOMpaTHUH(OPMAITNIO; BBIIBHKEHNE JUIIpEIICHUSy4eOHBIX
HKCIIEPUMEHTANBHBIX || MJIA00paTOPHOTO SKCIIEPUMEHTA. TUIOTE3U UX 0OOCHOBAHHUE; 3ajau.
3a/1a4II0TEME Co6monatenpasunalb. MMOCTPOEHUETOTMYECKOULIETIN




«CBONMCTBaKHCIIOT,
OCHOBaHUIHU
CoJIeMKaK
AJEKTPOJIUTOB.

(Cucnonvzosanuem
0oopyoosanusn
«Touka pocmay)

XapakTepHu30BaThyCIOBUATCYCHUS
peaKuuiBpPacTBOPAaX3IEKTPOIUTOB
JOKOHIIA.OMpe1ensIThBO3MOKHOCTb
IIPOTEKAaHUAPEAKIIMITMOHHOT O
oOmena. ITpoBoaUTHIpyNIIOBBIE
Ha0JII0ICHUABOBPEMSIIIPOBEICHUS
71a00paTOPHBIX OIBITOB.
IHoy4aTBO3MOKHOCTH
HAYYUTHCSH: [IPUMEHAThH
TEOPETUYECKHE3HAaHUHAIIPAKTUKE,

06’LHCHHTBH36HIO)ICHHHI/I PE3YyJIbTAaThL

IMPOBOANMBIXOIIBITOB. OOBICHATD

CYLIHOCTbPEAKIIMHNOHHOTO OOMEHA.

Pacno3znaBatbpeakiMMMOHHOTO
00MeHanoypaBHEHHIM PEAKITHIA.
CocTaBiATbHOHHBICYPABHEHUS
peakuuii. CocTaBIATh COKpaIIEHHbIE

MOHHBICYPaBHEHUSPEAKIINN

pacCyKJIeHUM.

KomMmyHMKaTHBHBIE: BBIOOPOCHOBaHUH
MKPHUTEPHEBCLEIbIOBBIICICHUS
NPU3HAKOB,yMEHHEC TOYHOCTHIO
BBIPa)KaThCBOUMBICIMBCOOTBETCTBUU
C3aa4aMHHNYCIIOBHSIMHU
KOMMYHUKAIHH.
PerynstuBHble:coxpaHeHHEYUeOHOM
3a71a4n

16.KontpoJabHas
pa6ora Nel mo
TeMe: «JIEKTPOJIUT
nyecKas
AUCCOLUALINSD.

Hayq aATCA IIPUMEHATHE3HAHNA,
YMCHUAWHABBIKU,IIOJTYYCHHBICIIPU
HN3YUCHUU TCMBI

ITo3HaBaTENbHBIE:OCYIIECTBIATHIIONCK
HY>KHOMMH(pOpMaMuBy4eOHUKE,
aTiace.

KoMMyHHMKaTHBHBIE: yYUTHCABBIPAKATD
CBOMMBICIIMBCOOTBETCTBUUC 3a/1a4aMU
NYCIIOBUSIMUKOMMYHHUKAITIH.
PerynsTuBHbIE: IPOrHO3UPOBATH
pE3yJIbTaThlypOBHSI YCBOECHHE
n3y4aeMoromMarepuana.

OBJIaA€HUECUCTEMOM
3HAHUU

Tema3.I'anorenbi(54)

17.XapakrepucTuka
raJoreHoB

Hayuarcs: XapakrepuzoBarb
raJIOr€HbIHA0CHOBEUXITOIOKECHHSIB

Ilo3naBaTenbHEIC: YMCHUCTIPUMCHSATH
MOJIYYCHHBICJAHHBICIJIAPCIICHU A

OCO3HAaHUELETIOCTHOCTHU
TIPUPOJIBI.

I1.12




MEPUOJNYECKON CUCTEME U
0COOEHHOCTEHN CTPOEHHUS UX aTOMOB.
ITosryyaT BO3MOKHOCTHHAYYHMThCS:
OOBSACHATH
3aKOHOMEPHOCTHM3MEHEHUSICBOWCTB
raJIOTeHOB C YBEJIMUYEHUEM aTOMHOTO
HoMmepa. OnpenensTh
MPUHAJIC)KHOCTh BEIIECTB K
OnpeAeIEHHOMYKJIIACCYCOECITMHEHUM.

IIPAKTUYECKUX 3ajau.
KoMMyHHKaTUBHBIE: yYMEHUEOIIPENETATh
LIEJIN CBOETr0 00Y4€eHUsl, CTaBUTh U
(bopmynupoBaTh 171 ceOsl HOBBIE 3a1aUK
B yueOe U [103HaBaTeIbHOM
NeSITeIbHOCTH, Pa3BUBATh MOTUBBI U
MHTEPECHI CBOEH MO3HABATEIbHOM
JESITEIbHOCTH.

PerynstuBHbIE: TPOTrHO3UPYIOT
pe3yJIbTaThl YPOBHS YCBOEHUS
u3yyaemMoromarepuana; IpuHIMao T
COXPaHSAIOT Y4eOHYIO0 3aJauy

18.Xnop Hayuarcs: XapakrepuzoBarb [To3HaBaTe/IbHbIC: BBISBICHHUE Oco3nanuenenoctHoctu  (I1.13
(Cucnonvzosanuem 3JIEMEHTXJI0P.3HaTh(PU3NUECKUEN 0COOEHHOCTEHUITPU3HAKOBOOBEKTOB; reorpagpuuecKoOnCpeIbl.
ooopyodosanus XUMHYECKHE CBOMCTBA XJI0pa MPUBOJIUTH IPUMECPHI. OBnagenue cucreMon
«Touka pocmay) IMo/1y4aTBO3MOKHOCTH KoMMyHUKATHBHBIE: B3aUMO/ICHCTBHUER 3HAaHUUUTIPUMEHEHHENX
HAY4YHUTBHCSICPAaBHUBATHCBOMCTBA XOAETPyNIoBOHPadOThI,BEYT AUAJIOT, BXKU3HEHHBIX CUTYalHsAX.
IIPOCTBIXBELIECTBXJI0PA,Pa3bsICHATD Y4aCTBYIOTBIUCKYCCHM;TIPUHUMAIOT
ATUCBOMCTBABCBETE MPEACTABICHUN JPYrOEMHEHUEH MO3ULUIO.
00 OKHCITUTENBHO- PerynsTuBHbIE: IPOTHOZUPYIOT
BOCCTaHOBUTEJBHBIXIIPOLIECCAX pE3YJIBTaThlypPOBHS YCBOECHUS
M3y4aeMoromMarepuaia;IpuHIMal0TH
COXpaHAITYy4eOHYy03a/1a4y.
19.XnopoBogopo: Hayuarcsa:OnuceiBaTbCBONCTBA [To3naBaTenbHbIe: hOPMUPOBAHKE OBnagenuecucTeMon I1.14
MOJIy4YE€HUEU BEIIECTB BXO0/1€/IEMOHCTPAI[IOHHOTO po0OJIEMblypOKa,CO3JaHUE aropuTMa 3HAHUWUTIPUMEHEHHE
CBOMCTBA UI1a00PaTOPHOTO HKCIIEPUMEHTA. JESATEIbHOCTUIIPY PELIEHUN UXBXHU3HEHHBIXCUTYa-
(Cucnonvzosanuem CobmroaaTbTeXHUKY0€30MaCHOCTH. npo6sieMbl. KoMMyHUKaTHBHBIE: TOUCK LUsX.
oOopyoosanus IHoay4yaTt BO3MOKHOCTH U BBIAEJIEHNE HEOOXOIUMOM
«Touka pocmay) HAYYHTbCS: BBIABISTHIIPOOIEMBIH MH(pOPMALIUH; YMEHHUECI0CTATOYHOM

nepcrnekTuBbipazBUTUAAIIKB

TOYHOCTBIOBBIPA)KATbCBOUMBICIINB




Poccum Ha ocHOBe aHanu3za
JIOTIOTHUTEITbHBIX HCTOYHUKOB
reorpaduyeckor nHpopmaIuu.
[ToaroraBnuBaThKPaTKAECOOOIICHUS
WX TIPE3EHTAIUU 00 HCTOPHH
CTaHOBJICHUS TpaHcropTa B Poccun

COOTBETCTBUHU C 33Jja4aMH U
YCJIIOBUSIMU KOMMYHUKAIIUH.
PerynsTuBHbIC: IPUHATHE U
coXpaHeHHey4eOHOi3a1auu.

20.ConsiHasikucioTa Hayuyarcs: Pacrio3HaBaTh ONBITHBIM [To3HaBaTenbHBIE: YCTAaHOBJICHUE OBiaieHueCcUCcTEMO IL15
U €€ CoNu yTEMCOJIIHYIOKUCIOTYHEECONH, A MPUYUHHO-CIICACTBEHHBIX CBSI3EH. 3HAHHH

TaK)ke OPOMHU/IBI U MOJIUIBI. KoMMyHUKaTHUBHBIE: YMEHHE C

[To/1y4aTBO3MOKHOCTHHAYYHTHCS: JIOCTAaTOYHONTOYHOCTHIOBBIPAKATH

Hcnonk3oBath NpuoOpeTEHHBIC CBOM MBICIIA B COOTBETCTBUH C

3HAHUS U YMEHUS B IPAKTHUECKON 3aJjla4yaMU U yCIOBUSIMU

JIeSTeTbHOCTH ¥ TIOBCETHEBHOM KOMMYHUKAITIH.

YKU3HH C 11eJIbI0 0€301acHOro PerynaruBHbie: npuHITHE U

oOpallieHus ¢ BeleCTBaMU U MaTe- coXpaHeHHey4yeOHOi3a1auu.

pYazamMu U SKOJIOTHYECKU

rPaMOTHOIO MOBEJICHUS B

OKpY>Karollen cpene
21.I1pakTuaeckas Hayuarcs:OnuceBaThCBONCTBA [To3HaBaTeNbHBIE: TOUCKHU BBIJCICHUE Ocosznanuenenocruocta  ||I1.16

pabotaNe3.
ITony4yenuecossaHoM
KHUCJIOTBIM U3y4EHUE
€€ CBONCTB

(Cucnonvzosanuem
0bopyoosanus
«Touxa pocmay)

BEILIECTB BXO/1€IEMOHCTPAIIMOHHOTO
UI1a00pPaTOPHOTO IKCIIEPUMEHTA.
CobmroaaTbTeXHUKY O€30MacHOCTH.
IMo1y4aTBO3MOKHOCTHHAYYUTHCS:
Pacmio3HaBaTh ONBITHBIM ITYTEM
COJISTHYIOKHCIIOTYHEECONIH, aTakKe
OpOMHUIBI U HOAUIBI.

HeoOXxoauMoNHnH(OopMaIHH;
CHUHTE3UPOBATHUMEIOLIUEC3HAHMS;
BBIOOPOCHOBAHUHUHKPUTEPUEB IS
MOCTPOEHUSIIOTMYECKOMUIIETIN

pacCy X IE€HUI,yMEHUETTOTHOBBIPaKaTh
CBOU MBICIIH.

KommyHukaTuBHBIE: pOpMHpPOBAHUEH
Pa3sBUTHETBOPUYECKHUX CIIOCOOHOCTEH.
P:ymeHneoprannzoBbIBaTHCBOIO
JeSITEIbHOCTh,BBIOUPATHCPEICTBA IS
peanu3alruuLIeIICh.

3HAHMNIKaKBAXKHENIIIETO
KOMIIOHEHTaHAYYHOU
KapTbIMHUPA.




Temad.Kucsopon ucepa(64)

22 . XapakTepucTika Hayuarcesa:Onpenenstsb ITo3HaBaTenbHbBIE: BHIOOPOCHOBAHUIMH OBnaneHueHaypoBHe I1.17
KHCIIOPOJIan Cepbl 3aKOHOMEPHOCTHU3MEHEHHSICBOUCTB KPUTEPUEB]JISI CPAaBHEHUSI. 0011erooopazoBaHus
(Cucnonvzoeanuem AJIEMEHTOB B A-Tpynnax, KomMyHuKaTUBHBIE: y4acTBOBATh B CUCTEMOI3HAHUM.
obopyodosanus OIPEICIICHUETIOHATUAAIIIOTPOITHH. KOJUIEKTUBHOMOOCYKICHUUTIPOOIIEM;
«Touka pocmay) YMeTbaaBaTh 00IIYIO 00MEHHMBATHCAMHCHHSIMHU, TIOHUMATh

XapaKTePUCTUKYIIEMEHTOBU MO3UIUIONIApTHEPA.

MPOCTHIXBEIIECTBIOATPYIIIIBI PerynsTuBHbIC: yMEHHEOPTaHU30BATh

KHCJIOPO/1a,00bSICHATH,II0UYEMY CBOIOZICSITENILHOCTb,0IIPEEIIATHEES

YHUCJIONPOCTHIXBEIIECTBB HECKOJILKO 3aJa4YMMOLEHUBATh IOCTUTHYThIE

Pa3MpeBOCXOIUTYUCTIOXUMHUECKUX pe3yJbTaTHL

3JIEeMEHTOB,XapaKTEPU30BaTh POJIb

o30HaBaTMochepe

IHosyyaTt BO3MOKHOCTH

HAYYUThCs1: OOBSACHATH

3aKOHOMEPHOCTUU3MEHEHHSICBOMCTB

aneMeHToBIV A-rpynmnsl.

XapakTepru30BaThbAIOTPOIHUIO

KHCJIOPOJIau CePhIKaK OJIHY U3

OPUYMHMHOT000pa3usi BEIEeCTB.
23.Cepa. Hayuarcs: XapaktepuzoBarb [To3naBaTenbHbIE: BbIOOpHanOOIEe OBnaneHneHaypoBHe I1.18
Pu3nYeCKUENXUMU- bu3nYeCKNenXMMHYECKUECBOMCTBA 3¢ (HeKTUBHBIXCTIOCOOOBPELIEHUS o0uiero oopa3oBaHus
YECKUECBOWCTBA CEPBbI,E€ AUIOTPOITHBIE 3a/1a4B3aBUCUMOCTHOTKOHKPETHBIX CUCTEeMOW3HAHUH.

cepsl. [Ipumenenue.
(Cucnonvzosanuem

0bopyoosanus
«Touxa pocmay)

Mou(HUKaIIu.

IHoayyaT BO3MOKHOCTH
HAYYHMTbCS:COCTaBISAThYPaBHEHUS
peaKLMii, TOATBEPKIAOIINX
OKUCITUTEIbHBIEU
BOCCTaHOBUTEIbHBIECBOMCTBACEDPHI,
CPaBHUBATbCBOMCTBANPOCTHIX

YCIJIOBHIA.

KoMMyHUKaTUBHBIE: YMEHHE C
JIOCTAaTOYHONIIOJIHOTOMUTOYHOCTBIO
BBIPAKATHCBOUMBICIMBCOOTBETCTBUH
C3a/1a4aMUNYCIIOBUSMHU
KOMMYHHKAI1H.

PerynstuBHbIC: IPUHUMATBH




BELIECTB CEPBI U KUCIOPO/a,
Pa3bACHATH 3TU CBOMCTBA B CBETE
IpeJCTaBICHUHOO0KUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX ITPOLIECCaX

COXpaHATh YUeOHYIO 3a/1a4y;
CaMOCTOSTEILHO BBIICIATh U
(hOpMHUPOBATHIIEIb;COCTABIATHILIAHN
IOCJIEN0OBATEILHOCTD IEUCTBUM.

24.CepoBoaopon. Hayuarcs:Onpeaensarbcrocod [To3HaBarenbHBIE: yMEHUE OBitaiecHUEHaypOBHE IL.19
Cynbduast IIOJIyYEHUs CEPOBOJIOPOAA B OpraHU30BBIBATHCBOIOIEATENBHOCTD, o01iero oopazoBaHus
1ab0paToOpUy U €ro CBONCTBA.. BbIOMpATh CPEACTBA [yl pealln3aluu CUCTEMOM 3HaHUM.
IHosy4yaTt BO3MOKHOCTH enen.
HayuuThes: O6cyxaaTh KomMMyHMKaTUBHbBIC: IPUHUMATBU
U3alChIBaTbypaBHEHUSPEAKLUH, COXpaHATh YUeOHYIO 3aauy.
XapaKTepU3yIOIUX CBOICTBA PerynsatusHsle:hopMupoBaHUEn
CepoBOIOPO/A, B MOHHOM BUJIE pasBUTHE YMEHUI BECTH
CaMOCTOSITEIIbHBIN MTOUCK, OTOOP
uHpOpMalUU.
25.0xkcuzcepsi(1V). Hayuarcs: Xapakrepu3oBaTb OKCH ITo3HaBaTENbHBIE: CAMOCTOSATEIIBHO OBnaneHnecucTeMoi I1.20
CepoBogopoiHasu cepbi(IV),1aBaTbXapaTeprucTiKy BbIIENATHEU(OPMUPOBATHLIEINH; 3HAHUWUTIPUMEHEHHE
CEPHHUCTAsKHACIIOTHI CEpOBOIOPOIHONNCEPHUCTON AQHAJIM3UPOBATH BOIIPOCHL, UX BIKU3HEHHBIX
U UX COJIH. KHCIIOTaM,aTaKKENX COJISIM. (bopMHPOBATHOTBETHI. CUTYyalMsIX.
(Cucnonvzosanuem ITosryyaT BO3MOKHOCTH KoMMyHMKaTHBHBIE: y4acTBOBaTh B dopmupoBaHue
obopyoosanus HAYYHTbCSA:COCTABIIATbYPaBHECHUS KOJJIEKTUBHOMOOCYKIEHUUIIPOOIIEM; YCTaHOBKH Ha
«Touxa pocmay) PEaKIHii, XapaKTepU3yIOIIHX 00OMEHMHEHUSIMH, TOHUMaHHUE OTBETCTBEHHOE
CBOWMCTBA’TUXBEILECTB,00BSCHATh MO3ULMUIIApTHEPA. OTHOIIEHUEK
MPUYMHYBBINAACHUSIKUCIOTHBIX PerynstuBHBIE:CTaBUTHYyUYEOHYIO OKpyXarolerncpee,
JOXKAen 3aJ1a4yHAOCHOBECOOTHECEHUSTOTr O, HeoOxoIuMocTHeE
YTOYKEU3BECTHONYCBOEHO,UTOTO, COXpaHEHHS.
YTOEI1Ee HEU3BECTHO.
26.0xcuncepsi(VI). Hayuarcs: XapakTepru30BaTbOKCHUL Ilo3HaBaTenbHBIE: BBIABIIATH OBnaneHneHaypoBHe I1.21
CepHaskucnorauee cepsl (VI), cepHyIO KHCITOTY, 0COOCHHOCTHUTPU3HAKHOOHEKTOB; o011ero oopa3oBaHus
COJIH. OTIpeeNATbCBOMCTBapa30aBICHHOIM [IPUBOJUTH IIPUMEPHI B KAUECTBE CUCTEMOM 3HAHUM.

(Cucnonv3zosanuem

CEpPHOM KHCIIOTHI.

BBII[BI/IFaeMI)IXHOJ'IO}KCHI/Iﬁ .




0oopyoosanus
«Touka pocmay)

IHosy4yaT BO3MOKHOCTBHAYYUTHCS:
OrnpenensaTb NPUHAIICKHOCTD
BEIIECTB K
onpeaenéHHOMYKIIACCYCOSTMHEHUH.
ComnocTaBisiTh CBOKWCTBA
pa30aBIeHHONUKOHIICHTPHUPOBAHHOM
CEpPHOM KUCJIOTBI

KomMyHUKaTHBHBIE: B3aUMOIEHCTBOBATD
B XOJI€ TPYIIIOBOI pabOThI, BECTH
JIAAJIOT, Y4aCTBOBATh B IMCKYCCHUH;
MPUHUMATh JIPYro€ MHEHUE U MO3UIUH.
PerynstuBHBIE: TPOTHO3UPOBATH
pe3yJbTaThl YPOBHS YCBOCHUS
M3y4aeMoro MaTepualia; IpUuHUMATh U
COXpaHsATh Y4eOHYIO 3a/1auy.

27 IlpakTuyeckas Hay4yarcs:Pacrnio3HaBars ONbITHBIM ITo3naBaTeabHBIC: BEIIBIIATE OBnazeHnecucTeMoit 11.22
paboTtaNe4. MyTEMPacTBOPBI KUCIIOT, CYIb(MUIbI, 0COOCHHOCTHUNPU3HAKH OOBEKTOB,; 3HAHUU
Pewenueskcnepu- Cynb(GUTHL, CyIb(aThI. MIPUBOAUTHIIPUMEPBIBKAYECTBE
MEHTAJIbHBIX 3a]1a4 Hcnonp30BaThIprOOpEeTEHHBIC3HAHUS || BBIIBUTA€MBIXIIOJIOKECHUA.
noreme«Kucnopos NYMEHUSBIPAKTUYECKOMN KoMMyHMKaTHUBHBIE:
U cepay. JIeATEIbHOCTUUIIOBCEAHEBHOMKI3HU B3aUMO/IEICTBOBAThBXOAETPYIIIIOBOM
(Cucnonvzoeanuem CIIETBI00€301MaCHOT000PAIIIEHHUSC paboThI, BECTH AUAJIOT, YIaCTBOBATh B
obopyoosanus B-BaMH M MaTepHajlaMHu u JUCKYCCHU;IIPUHUMATHAPYTOSMHEHHE
«Touxa pocmay) 9KOJIOTHYECKUTPAMOTHOTOIIOBEICHUS || UTIO3UIIHH,IOITYCKATh CYIIECTBOBAHHE
BOKpY Karouiencpene. Pa3HBIXTOUYEK3PEHHUS.
IHo1y4aTBO3MOKHOCTHHAYYNUTHCH PerynaruBHbie:0CO3HAHNEKAYECTBAN
BbIuncnsaThnoXMMHUECKUM YPOBHSIyCBOEHHSI; BOJIEBas
YpaBHEHUAMMACCY,00bEMHU CaMOPETYIISIIHS, KaKCITOCOOHOCTHK
KOJIMYECTBOBEIIECTBAOTHOTO M3 MOOWIIM3AITACUTTUIHEPTUI
MPOTYKTOBPEAKIIMUIIOMACCE
MCXOJIHOTOBEIECTBA,00bEMYHITN KO-
JTUYECTBYBEIIECTBA,COIEPIKAIIETO
OonpeAeIEHHYIOIOTIOIPUMECE.
TemaS.A3zoTudochop(8u)
28.XapaKkTepucTuka Hayuarcsa:npumeHsTb3HaHUE [To3naBaTenbHbIE: BEIOUpaThHANOOEE OBnageHuecucTeMoit I1.23
azota u docdopa. MePUOIUYECKONCUCTEMBINCTPOCHHS s peKTUBHBIEC CTTOCOOBI peIIeHUs 3HAHWM.

duznueckuen

aToMma IpH XapaKTePUCTUKE

3a4a4Y;KOHTPOJIMPOBATbUOLICHUBATDH




XUMHUYECKHE XUMUYECKUXIJIEMEHTOB.3HATh MPOLIECC U PE3YNbTAT IEATESIbHOCTH.
CBOMCTBAa30TA. CBOMCTBA a30Ta. KoMMyHUKaTHBHBIE: TOTOBAPUBATHCSIO
(Cucnonvzosanuem IHosyyaTt BO3MOKHOCTH pacnpeneneHuu GyHKIUN U posiei B
ooopyoosanus HAYYHMTHCS: OOBSCHATD IPUUNHY COBMECTHOM JESATEIbHOCTH.
«Touxa pocmay) XMMHYECKOU MHEPTHOCTH a30Ta, PeryasTuBHBIE: YMEHHUE
COCTaBJISITbYPAaBHEHUAXUMUYECKUX OpPraHU30BBIBATHCBOKOAEATEILHOCTD,
peakiuii, XapaKTepU3yOInuX BBIOMPATH CPEJCTBA ISl peaau3aiuu
XMMHYSCKHE CBOMCTBA a30Ta, U LeJCH.
Pa3bICHATH UX C TOUKU 3PEHUS
npeCTaBICHNU 00 0-B MpoLeccax
29.AMMHaK. Hayuartcsa:OnpenensiTbMexaHUu3M ITo3HaBaTeIbHBIC: CTAHOBJICHHUE VYMeHunec T0CTaTOYHOH 11.24
duznueckuen 00pa30oBaHUSIMOHAAMMOHHUS, MIPUYMHHO-CJIEACTBEHHBIXCBSI3€H; MOJIHOTOMHU TOYHOCTBIO
XUMHUYECKHE XUMUYECKUECBOMCTBAaaMMHAaKa. BbIOOpHanOoIee 3(pPeKTUBHBIX BBIPAKaTbCBOMMBICIIUB
CBOMCTBA. IHo1y4aTB0O3MOKHOCTHHAYYUTHCS CIocOOOBpEIICHUA3a/1aYB COOTBETCTBUUC
[Tonyuenue, COCTaBJISIThypPaBHEHUSI PEAKIIUH, 3aBUCUMOCTHOTKOHKPETHBIX YCIIOBUH. 3a/1a4aMUU YCIIOBUSIMU
MIPUMEHEHHE. XapaKTEepU3YIOLUIUX XUMUYECKUE KoMMyHUKaTHBHBIE: yMEHUEC KOMMYHHKAaI1H;
(Cucnonwvzosanuem CBOMCTBaaMMHAaKa,nPa3bACHITHUX C JIOCTAaTOYHONTOUYHOCTHIOBBIPAKATh BIIAJICHHE
0bopyoosanus TOUYKH 3pEHUs MPe/ICTaBICHUN 00 CBOU MBICII B COOTBETCTBHUU C MOHOJIOTHYECKONHU
«Touxa pocmay) ANEKTPOTUTUICCKONUIUCCOITUATTUH YCIOBUSIMH KOMMYHHKAIIHH. JIMAIOTHIECKON
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX PerynarusHsie: ymeHnue dhopmamupeun;
MIPOIIECCOB OpraHU30BBIBATHCBOIOICATEIILHOCTD, TTOCTPOCHUE JIOTHIECKOMN
BBIOUpATHCPEACTBAATISI peATH3ANN LETHUPACCYKIACHUIM.
LEJIEH.
30.IIpakTrueckas Hayuarcs:nonydyarbaMMHuaKk Ilo3HaBaTeNbHBIC: YMEHUEBECTH CAMO- YMeHuec 10CTaTOuHON I1.25

pabota

Ne5 ITomyuenne
AMMHAKaANNU3y4YCHUC
€rOCBOMCTB.

(Cucnonvzosanuem
0bopyoosanusn

peaxkIueHnoOHHOT000MeHau
JIOKA3bIBaThOIIBITHBIMITYTE€M, YTO
coOpaHHBINTa3—aMMHaK
[To/1y4aTBO3MOKHOCTHHAYYUTHCSI:
AHATU3UPOBATHPE3YIHTATHIONBITOBH
ZeJIaTh 0000IIAIOIHEBLIBOIBI

CTOSATENIbHBIMIIONCK,0TOOD
uHpopMaluu,eernpeoOpa3oBaHue.
KommyHukaTtuBHbBIE: pOpMUpOBaHHE
COOCTBEHHOTOMHEHUSUIIO3ULINH.
PerynsaTuBHbIE: IIaHUPOBAaHUECBOUX
JIEUCTBUIBCOOTBETCTBUUC

MOJHOTOMHU TOYHOCTBIO
BbIPA’KaTbCBOUMELICIIMB
COOTBECTCTBHHC
3ala4aMiU YCJIOBUSMU
KOMMYHUKAIIUH;
BJIaaACHHUC




«Touka pocmay)

IIOCTaBJICHHOW3a1a4e Ny CIIOBUSIMH €€
peanu3alnyy, B TOM YUCIIE BO
BHYTPEHHEM ILJIaHE.

MOHOJIOTHYECKOU U
TUAIOTHYCCKOU
dhopmamu peun;

HOCTpOGHPICHOFH‘ICCKOﬁ

IETMN PacCyKICHUH.

31.ConnaMMoOHUA. Hayuarcsa:OnpenenstekauecTBeHHy 10| [lo3HaBaTenbHbIE: yCTaHOBICHUE OBiaieHueCcUCcTEMO I1.26
PEaKIMIO HA HOH AMMOHHSI. NPUYHHHO-CJICICTBEHHBIX CBSI3EH U 3HAHHUN
IT0/1y4aTBO3MOKHOCTHHAYYHTHCS 3aBHCHUMOCTH MEXY O0BEKTaMHU.
COCTaBIISITh YPaBHEHUS XUMUYECKUX KoMMyHMKaTHBHBIE: TNTAHKPOBAHNE
PEaKIHii, XapaKTepU3yIOIIIX LU U CIIOCOOBI B3aUMO/ICHCTBUS,
XUMHUYECKHE CBOWCTBA COJICH 00MEH MHEHUSIMU, TOHUMaHUE
AMMOHWUSI, U PA3bACHATH UX B CBETE MO3MILIMY TTapTHEpa.
IpeJICTaBICHUM 00 PerynstuBHbIe:cOXpaHEHHEYUEOHOM
AIIEKTPOIIUTUIECKOHN TUCCOIIMALINT 3aJ]aui; YIYUTHIBATh BBIJICIICHHBIC
YUUTENIEM OPUEHTHPHI JCHCTBUSI.
32.A3o0tHas kucnora. | Hayuarcsi:ComocTaBisiTh CBOICTBA [To3HaBaTeNbHBIC: yMEHUEBECTU CAMO- OBnanenuecucTeMoi [1.27
(Cucnonvzosanuem pa30aBIICHHOWHUKOHIL.a30THOM CTOSITEJILHBIN MOUCK, OTOOP 3HaHHUI
obopyoosanus KMCJIOTHL. Y CTaHaBJIUBaTh nH(OpPMAIK,eelpeoOpa3OBaHHE.
«Touxa pocmay) KoMMyHUKaTHBHBIE: POPMUPOBAHHE

IIPUHAJIC)KHOCTHBEILIECTBK
OIPEIEIEHHOMYKIIACCY COEIMHEHU.
IHoy4aTBO3MOKHOCTH
HAY4YHUThCS:COCTABIATYPABHEHUS
XAMHYECKUXPEAKIIN,JIEKAIIXB
OCHOBETPOU3BO/ICTBAA30THOM
KHUCJIOTBL U Pa3bsCHATH
3aKOHOMEPHOCTUUX MPOTEKAHMUSI,
COCTaBJISTbyPAaBHEHUSPEAKIINI
MeX1ypa30aBIeHHOMUKOHII. a30THOM
KHUCIIOTOMMMETAIIIaMU, 00 bACHATHUX
BCBETeINpecTaBieHniio60-B

COOCTBEHHOTOMHEHUSIMIIO3UITUN.
PerynaruBHbie: IIaHUPOBAHUECBOUX
JEUCTBUHBCOOTBETCTBUHC
ITOCTaBJIEHHON3a1a4e N yCIOBUSMHU
eepeann3aluu,BTOMYHCIEBO
BHYTpPEHHEMILIAHE.




IIpouecCcCoB

33.ConuazoTHoi Hayuarcsa:O0cyx/1aTbKaueCTBEHHY [To3HaBaTebHBIC: CTAHOBICHHE OBnageHuecucTeMon I1.28
KHUCJIOTBI IOPEaKIMIOHAHUTPAT-UOH. MPUYMHHO-CJIEICTBEHHBIXCBSA3EH; 3HaHUUN
(Cucnonvzosanuem ITosryyaT BO3MOKHOCTH BbIOOpHanOoeed(h(HeKTUBHBIX
06opyoosanus HAY4YHUThCS:OTINYATHCOINA30THON CrocoOO0B pelleHus 3aa4 B
«Touxa pocmay) KHCJIOTBIOTXJIOPUIOB,CYIIb(ATOB, 3aBHCUMOCTHOTKOHKPETHBIX YCIOBHIA.
CyIb(UIOBUCYIb(PUTOB, COCTABIATH KoMMyHUKaTHBHBIE: yMEHHEC
ypaBHEHUSAPEAKIIUHPA3IOKEHUS JI0OCTaTOYHONUTOYHOCTHIOBBIPAXKATh
HUTPATOB CBOMMBICITMBCOOTBETCTBUUC
YCIIOBUSIMU KOMMYHUKAIUH.
PerynstuBHbIe: yMeHUE
OpPraHU30BBIBATHCBOIOICATELHOCTD,
BbIOMpaThCPEACTBALIISI pEATU3aLUN
LIEJIEH.
34.®ochop. Hayuarcs:XapakrepuzoBarb ITo3HaBaTenbHBIE: YMEHUEBECTH CAMO- OBnaneHnecucTeMoit I1.29
dusnyeckuen AJIOTPOIHBIE MOTUPHUKALIUT CTOSTENIbHBIMIIONCK,0TOOD 3HaAHUH
XUMHUYECKHE docdopa,cBoiicTBabenoron uH(popMaInu,ee npeodpazoBaHuUe.
cBoiicTBadocdopa. KpacHoro ¢ocdopa. KommyHMKaTHBHBIE: POPMUPOBaHNE
(Cucnonwvzosanuem ITosryyaT BO3MOKHOCTH CcOOCTBEHHOTO MHEHHUS U TIO3UIIUH.
obopyoosanus HAYYHTbCSA:COCTABIIATbYPAaBHECHUS PerynaruBHbIe: INTAHUPOBAHUECBOUX
«Touxa pocmay) XUMHUYECKUXPEAKITHIA, IEHCTBUMBCOOTBETCTBUUC
XapaKTepU3YIOIUX CBOWCTBA MOCTaBJIEHHOW3a1auei Ny CIIOBUSIMHU
dochopa eepeaTn3aluu.
35.0kcuadocdopa Hayuyarcsa: Xapakrepu3oBarb [To3HaBaTebHBIE: yMEHUEBECTHCAMO- OBnaeHnecucTeMoin I1.30
(V). ®octhopnas cBoiicTBadochopHOroaHTHApUIAN CTOSATEIbHBINA MOUCK, OTOOD 3HaHUHN

KHCI0TAauCCCOJIN.

docdopnoii kucnotel. [ToHUMATH
3HAYCHUEMHUHEPATbHBIXY00pEHH I
JUISL paCTEHHI

[To/1y4aTBO3MOKHOCTHHAYYUTHCS:

COCTaBJISIThypaBHEHUSPEAKIIHIA,

uHopMalny, ee MpeodpazoBaHHE.
KoMMyHHKaTHBHBIC: (DOPMHUPOBAHHE
CcOOCTBEHHOI'O MHEHHS U MTO3UIHH.
PerynaruBHbIC: TUTAHUPOBAHUECBOUX
NENUCTBUIBCOOTBETCTBUUC




XapaKTePU3YIOMINX XHMHUCCKUE
cBoiicTBa okcuaa pocdopa (V) u
(hochHopHOMKHCIOTL UPA3BACHITHHX B
CBETE MpPEJCTABICHHUI 00
ANEKTPOIUTUICCKOHN TUCCOIUAIIAN U
O-B nporuieccax, npoBOAUTH
KauecTBeHHYIOpeakintonadochar-
WOH.

IIOCTaBJICHHOW3a1a4e Ny CIIOBUSIMH €€
peanu3auH.

Tema6.Yraepoaukpemuuii(94)

36.XapaktepucTika Hayuyarcsa: Xapakrepu3oBarb ITo3HaBarenbHBIE: BBIBICHUE OBnageHuecucTeMoi I1.31
yIJI€pOJauKpEMHHUSL. aneMeHThl [VA-Tpymnmnbl (MOATrpyIIIbI 0COOCHHOCTEHUIPU3HAKOBOOBEKTOB; 3HAHUU
Amnotponus yriaepo/jia) Ha OCHOBE UX MOJOKEHUS MPUBOAUTH IPUMEPHI.
yriaepoaa B -0l CUCTEME U OCOOCHHOCTEM Ke: B3aumopeiictBue B X0/ rpyninoBon
CTpoeHHs UX aTOMOB. OOBACHATH paboThl, BEAYT AUAJIOT, YYaCTBYIOT B
3aKOHOMEPHOCTUU3MEHEHHUSICBOMCTB JTUCKYCCUM;IPUHUMAIOTAPYTOEMHEHHE U
aneMeHToB [VA-Tpynmnbl. TMO3ULIUIO.
ITo/1y4aTBO3MOKHOCTHHAYYMTHCSH: P:nporuo3upyroTpe3yabTaTblypOBHS
XapakTepu30BaTh aNIOTPOIHIO YCBOEHHUS M3y4aeMOro MaTepuaia,
yriepojia Kak OJIHy U3 NPUINH MPUHUMAIOT U COXPAHSIIOT YYeOHYIO
MHOTr000pa3usi BELEeCTB. 3ajauy.
37. Xummnueckue Hayuarcsa:OnuceiBaThCBOMCTBA ITo3HaBarenbHBIE: OCYILIECTBIIATH OBnangeHuecucTeMon I1.32
CBOMCTBAYIIEPOIA. BELIECTB BXO/EIEMOHCTPALIMIOHHOTO MOUCKHYKHOMMH(OPMAIHB 3HaHUU
Ancopouus UI1a00PaTOPHOTO HKCIIEPUMEHTA. yueOHUKe, aTiace.
(Cucnonvzosanuem Co06t01aThTeXHUKYOE3011aCHOCTH. KoMMyHUKaTUBHBIE: yUUTHCS
obopydosanus OnpenensTbCBONCTBAIIPOCTOrO BBIPAKATbCBOMMBICIIMBCOOTBETCTBUH C
«Touka pocmay)

BElIeCTBa YIJisi, UMETh
MIPEICTABICHUEO afCOPOIHH
ITos1ry4aTBO3MOKHOCTD HAYYUTHCS!
COCTaBJISATbYPAaBHEHUAXUMHUECKUX
peakLnii, XapaKTepU3yOLUX

3aga4aMi U YCIIOBUAMHA
KOMMYHHKAIINH.

Per YIATUBHBIC:IIPOTHO3UPOBATH
PE3YIbTAaTBIYPOBHSA YCBOCHUC
HU3ydyacMoromMarcpuaia.




XI/IMI/I‘ICCKI/ICCBOﬁCTBayrHepOHa

38.0kcup yriepoaa Hayuartcsa:OnpenensiTbcTpoeHUEN [1: cranoBNIEHME TPUYUHHO- OBnageHuecucTeMoi I1.33
(1)-yrapusriiras cBoricTBa okcua yraeposa (I1), ero CJICICTBEHHBIX CBSI3€H; BBIOOp Hanbosiee | 3HaHUU

(bu3HOTIOTHYECKOE EHCTBHE Ha 3¢ (PEeKTUBHBIX CLIOCOOOB peIIeHUS 3a/1a4

OpraHHU3M YeJIOBeKa. B3aBUCHUMOCTHOTKOHKPETHBIXYCIOBHIA.

IMo1y4aTBO3MOKHOCTHbHAYYHTHCS K: ymMeHue ¢ 70CTaTOuHOM TOUHOCTHIO

COCTaBJIATh YPABHEHUSI XUMHUYECKUX BBIPA)KaThCBOUMBICITHBCOOTBETCTBHHC

peakuuii, YCIIOBHSMU KOMMYHHKAIIHH.

XapaKTEepU3YIOIINXCBONCTBAOKCH 1A P: ymeHnue opraHmu3oBbIBaTh CBOIO

yraepoaa (II) JeSITEIbHOCTD,BBIOMPATHCPEICTBAIIA

peanu3anuu Heneu.

39.0kcup yriepoaa Hayuatcsa:O6cyxaaTh CBOMCTBA [1:ananu3upoBaTbHOTOMPATH OBnazeHuecucTeMon I1.34
(IV)-yraekucisiit okcuaayrieponaa(lV) UHOPMAILINIO;TOCTPOEHHUE 3HAHMIA
ras. ITo/1y4aTBO3MOKHOCTH JIOTUYECKOULICTINPACCYKICHUN.
(Cucnonwvzosanuem HAYYMThCH:COCTABISThYpPaBHEHUE K:BbI60pOCHOBaHUIHUKPUTEPHEBC
obopyoosanus PEaKIm, XapaKkTepU3yIOIIei IEJTbIOBBIICTICHUSATIPU3HAKOB, yMEHHUE
«Touka pocmay) npeBpalieHre KapOoOHaTOB B CTOYHOCTBIOBBIPAKaTbCBOUMBICIIUB

THJIPOKapOOHATHL, TPOBOAUTH COOTBETCTBUUC3a/1a4aMU 1

Ka4eCTBEHHbIEPEAKIINNHAOKCH/] YCIOBUSMU KOMMYHHUKAITHH.

yriepona(IV)ukapbonar-uoxn P:npunsaTHencoxpaneHuey4eoHoi

3a7a4H.

40.YronbHast Hayuarcsa:O6cyxnaTbcBONCTBaN [1:ycranaBnuBaTEIPUYUHHO- OBitaieHnecucTeMOn I1.35
KHCJIOTaneecoIH. YTOIBHON KUCIIOTHI. CJICZICTBEHHBICCBSI3H. 3HAHWH
Kpyrosopot IMo1y4aTBO3MOKHOCTH K:ymeHueonpenensrpLeny CBOero
yTJIepOoAaBIpHPOIE HAY4YMTbCS:COCTaBIAThYpaBHEHHUE 00y4YeHHs,CTaBUTh U(HOPMYINPOBAThH
(Cucnonvzosanuem pEaKIMU, XapaKTepu3yIoLen JUIACceOsTHOBBIE3aJaunBydeOen
ooopyoosanus npeBpaleHre kKapOoHaToB B [IO3HABATEIILHON JEATEIbHOCTH,
«Touxapocmay) THPOKApOOHATHI, IIPOBOUTh Pa3BHBATHMOTHBBIMUHTEPECHICBOCH

KaueCTBCHHBICPEAKITTMHAOKCH]T
yraepona(IV)ukapoonar-non

MO3HABATEJIbHONICATEIIbHOCTH.
P:nporHo3upyroTpe3yabTaTblypOBHS




YCBOGHHMS H3y4aeMOro MaTepuaa;
NPUHUMAIOTHCOX PAHAIOTY4EOHYIO

3ajauy.
41.IlpakTrueckas Hayuarcsi:nonydatrs ncoouparb [To3HaBarenbHBIE: yCTaHABIUBATD OBnaseHuecucTeMon I1.36
pabora okcuayrnepona(IV)s madoparopun MPUYUHHO-CJICICTBEHHBICCBSI3H. 3HAHUHT
No6.[Tonyuenue U0Ka3bIBaTbHATMYNEJAHHOTOra3a. KoMMyHHKaTHBHBIE: yMEHHE
OKCHJIa yTiiepofa [To/1y4aTBO3MOKHOCTHHAYYUTHCSI: OTIPEeNAThLEINCBOCT000 Yy eHuS,
(IV)uuzyuenueero Pacro3naBaThONBITHBIMITYTEM CTaBUTHUGOPMYIUPOBATHIISICEOS
cBorictB.Pacmo- YTJIEKHUCIIbINTa3,KapOoOHaT-1 HOBbIE3aJauNByUeOeH
3HaBaHUE cuIMKaT-uoHbl. Mcnonb3oBarh [103HABATEIIbHONAEATEIbHOCTH,
KapOOHATOB. npUOOPETEHHBIC3HAHUSIMYMEHUSIB pa3BUBATbMOTUBBIMMHTEPECHI CBOCH
(Cucnonwvzosanuem IPAKTUYECKON IS TEIbHOCTUN [103HABATEJIbHONAESITEIbHOCTH.
o0opyoosanus MOBCEIHEBHOMKN3HUCIIEIBIO PerynsatuBHbIE: TPOTHO3ZUPYIOT
«Touka pocmay) 0€3011aCHOr000PAICHHUSC PE3yJIbTaThIyPOBHS YCBOCHHUS
BelllecTBaMUUMaTepHalaMuu n3ydyaeMoromMmaTepuaia;IpuHUMalOTH
HKOJIOTMYECKUTPAMOTHOTO COXpaHsSIOTYy4eOHYI03a/1auy.
MOBEICHUSBOKPYKAIOLIEcpee
42 Kpemuuit.Oxcug Hayuarcs:ConocraBisTbCBONCTBA ITo3HaBaTeNbHBIE: yCTAHABINBATD OBnaneHnecucremMon I1.37
kpemuus (IV) OKCHJIOB yTIiepoa U KpeMHUs, MIPUYUHHO-CIIEACTBEHHBIECBSA3UU 3HAHHUM

OOBSICHATh IPUUHUHY UX Pa3INYMSL.
VYcranaBnuBaTh 0 XUMHUYECKOM
bopMynenpuHaIeKHOCTHBEIIECTBK

onpeaeIEHHOMY KJIacCy COETMHEHU M.

IHoay4yaTt BO3MOKHOCTH
HAYYUTHCS:3aIChIBAThypaBHEHUS
PEaKIUHBIIEKTPOHHO-HOHHOMBU]IE.
OCyIEeCTBIATh B3aUMOIIPEBPAIICHUS
KapOOHATOB M THIPOKAapOOHATOB.
Pacrio3naBaThONBITHBIMITYTEM
YTJIEKHUCIIBINTa3,KapOOHAT-1

3aBUCUMOCTH.
KOMMYHI/IKaTI/IBHI)ICZHJ'IaHI/IPOBaTI)
LEJIMUCIIOCOOBIB3aUMO IEUCTBHA,
[MOHUMATH MO3ULUIO APYTOTO,
Y4aCTBOBAThb B KOJIJICKTUBHOM
00CYX/I€HUH NPOOIIEMBI.
PerynstuBHbIC: IPUHUMATD U
COXpaHsTh YUeOHYIO 3a/1a4y;
YUUTHIBAThBBIICIICHHBICYYUTEIIEM
OPUEHTHUPHI JEHCTBHUS.




CHJIMKAaT-UOHBI.

43 Kpemuuenas Hayuarcs: J[oka3pIBaTh KUCIOTHBIN [To3HaBarebHBIE: BBISBISITH OBnageHuecucTeMoi I1.38
KHCJIOTA U €€ XapaKTEePBBICIIUXOKCUIOBYTIIEPOJAa U || OCOOCHHOCTUUIPU3HAKUOOBHEKTOB; 3HAHUU
cosi. CTeKJo. KpEMHHUS. MIPUBOAUTH IPUMEPHI B KAUECTBE
[lemeHT. IMosryyaT BO3MOKHOCTH BBIJIBUTAEMBIX TOJIOKEHUH.
HAYYHThCS:COCTABISAThYPAaBHEHUS KoMMyHUKaTHUBHBIE:
XUMHUYECKHUX PEaKLUN, B3aUMOJICVCTBOBATH B XOJI€ IPYIIIOBOM
XapaKTEepU3YyIOIINUX CBOWCTBA paboThI, BECTH AUAJIOT, YIaCTBOBATh B
KpemHus, okcuaa kpemuaus (IV), JIUCKYCCUU;IPUHUMATHAPYTOEMHEHHUE U
KpPEMHHEBOU KUCIO0THL. mMeTh MIO3UIIMH, TOTTYCKaTh CYIIEeCTBOBAHHE
MPEACTABJICHUE O CUIMKATHON Pa3HBIX TOYEK 3PECHMUS.
MIPOMBIIIJIEHHOCTH PerynaruBHbie: MPOrHO3UPOBATH
pe3yibTaThl YPOBHS YCBOCHUS
M3y4aeMoroMarepuaia;IpuHIMaTbu
COXpaHATh YUeOHYIO 3a/1a4y.
44. KoHTpoOJIbHASA Hayuarcsi: npuMeHsTh 3HaHUS, I1:yMmeHueBecTHCaMOCTOSATEIbHBIN
padora Ne2 YMEHUSANHABBIKH,ITOJYY€HHBIETIPH ITOUCK
1o TeMaMm: W3yYEHUN TEMBI K:popmupoBannecoOCTBEHHOTO
«Kucaopoaucepa. MHEHHUSI U TTIO3UIIH.
A3ot u ¢gocdop. P: nnmanupoBaHue cBOMX IEUCTBUN B
Yraepon n COOTBETCTBUUCIIOCTaBICHHON3a1auel 1
KPEeMHHUID). YCIIOBHSIMU €€ peau3aliu, B TOM
YHCJI€ BO BHYTPEHHEM IUJIaHE.
Tema7.00mmecBoiictBameTan10B(134)
45.XapaKkTeprucThKa Hayuarcs: Xapakrepu3oBaThb [To3HaBaTenbHBIE: BBIIBICHUE OBnaeHnecucTeMoin I1.39
METAJIJIOB METaJUIbIHA0CHOBEUXIIOJI0KEHHSIB 0COOCHHOCTEHUIPU3HAKOBOOBEKTOB; 3HaHUM

MEPHONYECKON CUCTEME U
0COOEHHOCTEH CTPOCHHUS UX aTOMOB.
OOBACHATH3aKOHOMEPHOCTH

MPUBOUTH TIPUMEPHI.
KoMMyHUKaTHBHBIE:B3aUMO/ICHICTBUER
XOJIErpyINIoBoiipadoThl, BEAYT




N3MEHEHHSICBOMCTBMETAIIOBIIO
Nepuoay U B A-rpymnmax.

IHosyyaTt BO3MOKHOCTH
Hay4uThcs:McenenoBaTbcBoiicTBa
M3y4aeMbIX BEIIECTB. IPUMEHSTh
3HAHUSIOMETAJNINISCKOMCBAZUIIIS
pa3bsCHEHUS PU3NICCKUX CBOMCTB

JIMAJIOT,y4aCTBYIOTBANCKYCCHH;
[PUHUMAIOT IPYrO€ MHEHUE U
HO3ULHIO.

PerynsTuBHBIC: IPOTHOZUPYIOT
pe3yIbTaThl yPOBHS YCBOCHHUS
U3y4yaeMoroMarepuaa; IpuHIMAOTH
COXPaHSIOT Y4eOHYIO 3a71auy.

METAJIJIOB
46.Haxoxnenue Hayuyarcs:Ilonb30BaTbcs ITo3HaBarenbHbIEC: yCTaHABIUBATD OBnazeHnecucTeMoit 11.40
METAJIJIOBB IIPUPOJIE UH(pOpMaLUEHU3APYTrUXUCTOUHUKOB IIPUYHUHHO-CJIEICTBEHHBIECBI3UN 3HaHUHI
noOmuecnocoObl ux JUIANIOATOTOBKMKPATKUX COOOILICHUH. 3aBUCUMOCTH.
IIOJIyYEHHUS ['0TOBUTBKOMITBIOTEPHBIE KoMMyHHKaTHBHBIE: ITITAHUPOBATh
(Cucnonvzosanuem IIPE3CHTALUAIIOTEME LEIUHUCIIOCOOBIB3aUMOICHCTBHS,
obopyoosanus IMosyyaT BO3MOKHOCTH MOHUMATh MO3MIIHUIO JPYTOro,
«Touxa pocmay) Hay4YuThcs:Mcnonp30BaTh y4acTBOBATHB KOJJICKTUBHOM
nproOpeTEHHBIC3HAHUSIMYMEHUSB 00CYX/1I€HUU NMPOOJIEMBI.
IIPAKTUYECKONIEATEIBHOCTHH PerynstuBHbIC: IPUHUMATHH
[IOBCEHEBHOMKU3HUCLEIIBIO COXpaHATbY4eOHYIO3aJauy;
0e3011acHOro00paIeHusIC YUUTBIBaTbBBIICIICHHBICYUYUTEIEM
BEIIIECTBAMUMMATEPUATITAMUAN OPHUEHTHPHI AECUCTBHS.
HKOJIOTUYECKUTPAMOTHOTOTIOBEACHUS
BOKPY’KAIOLIEH cpeze
47 Xumudeckue Hayuarcs:nonbs30BaThCs [T:ananu3upoBaTbNOTOUPATH OBnagenuecucTeMon I1.41
CBOMCTBaMETAJLIOB. 3JIEKTPOXUMHYECKUMPSIOM MH(}OPMaLINIO; BB IBUKEHUETUIOTE3H 3HAHHUU
DNEKTPOXUMHUYECKHN | HanpsHKEeHUMMETAIIOB,COCTABIISATh UX000CHOBaHUE; MOCTPOCHUE

PAI HANPSKEHUH
METaJLIOB.

(Cucnonvzosanuem
0bopyoosanusn
«Touka pocmay)

YpaBHEHUSAXUMHUYECKUX PEAKIIH,
XapaKTEPU3YIOLINX CBOKCTBA
METaJUIOB

IHoay4yaTt BO3MOKHOCTH
HAYYHUTHCA:00bICHATECBONCTBA

JIOTHYECKONIIETTMPACCYKIACHU M.
K:BbI60pOCHOBaHUMHUKPUTEPHEBC
LIEJIbIOBBIIETICHUSIIIPU3HAKOB, YMEHHE
CTOYHOCTBIOBBIPA)KATHCBOUMBICJIVB
COOTBCTCTBHHU C 3aJa4aMU U




METaJUIOBBCBETEIIPEICTABICHUI00
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX

YCJI0BUSAMH KOMMYHHKAIUH.
PCI‘YJISITI/IBHBIGI [IPpUHATHC U

nporieccax coXpaHeHHey4eOHOM3a1auu.
48.CnnaBsi(cTab, Hayuarcs:Onpenensatbocobennoctu | [lo3HaBaTenbHBIC: yMEHHEBECTHCAMO- OBiaieHuEeCUCTEMO 11.42
YyI'yH, COCTaBa ¥ CBOMCTB Yyr'yHa U CTOSITENIbHBIN TIOUCK, OTOOP 3HAHUU
JFOPATFOMUHUMN, CTaJIN, JIOPATFOMUHUSA, OPOH3bBI uH(opMaluy, ee mpeodpazoBaHHE.
OpoH3a). IMoayuaTt Bo3MOKHOCTbHAYUNThCs: | KoMMyHuKaTtuBHBIE: hopMHUpOBaHUE
Pa3bACHATH IPOOJIEMbl 0€30TXOAHBIX | COOCTBEHHOTO MHEHHS U MO3UIUH.
IIPOU3BOJICTB B METAJUTYPIrUU. 3HATh PerynsTuBHbIC: ITAHUPOBAHUECBOUX
COCTaB U CTPOEHHE CILIaBOB, JEHCTBUI B COOTBETCTBHH C
otnuyue oT Me. MOCTaBIICHHOW3a/1aueiNyCIOBUSIMH €€
YMETbOOBACHATH,I0YEMYBTEXHUKE peanu3anuu, B TOM YHUCIIe BO
HIMPOKO HUCIIONB3YIOT CILIaBbI BHYTPEHHEM ILJIaHE.
49.11lenouynsie Hayuyarcs:xapakrepu3oBaTh I1:cTaHOBIEHUENTPUYNHHO- OBnageHuecucteMon [1.43
METaJUIbI. I1€JI0YHBIEMETAJIIBITIOOJIOKEHUIO CJIE/ICTBEHHBIXCBS3€H;BBIOOD 3HaHUHN
(Cucnonwvzosanuem BIIEPHOIUYECKONTAOINIIEN Hanoo01ee3pPEeKTUBHBIXCIIOCOOOB
0bopyoosanus CTPOEHHIO aTOMOB pelleHus 3a1a4 B 3aBUCUMOCTHU OT
«Touxa pocmay) IMoy4aTBO3MOKHOCTH KOHKPETHBIXYCJIOBHH.
HAYy4YMThCSCOCTABIAThYPABHEHUS KoMMyHHKaTHBHBIE: yMEHHEC
peakuuii, XapakTepU3yIOLIIX JI0OCTaTOYHOMUTOYHOCTHIOBBIPAXKATh
CBOMCTBAILIETIOYHBIXMETAIITIOBUMX CBOMMBICIIMBCOOTBETCTBUUC
COEIMHEHU I, MO0 BACHATHUXBCBETE YCIOBUSIMUKOMMYHUKAIIUH.
MIPEACTABICHUII00 PerynstuBHbIE: yMEHUE
AEKTPOIUTUYECKOU TNCCOUALIUNT OpraHU30BBIBATHCBOIOIESTETLHOCTD,
OKHUCITUTETbHO-BOCCTAHOBUTENBHBIX BbIOMpaThCPEACTBAAIIS peATH3aUN
IIPOLIECCOB Leen.
50.Marnuii. Hayuarcs: xapakrepu3oBarb [IpeameTHBIC: aHAIU3UPOBATHU OBnagenuecucTeMon [1.44
[lenounozemenpHble || 3nemMeHTHIIA-rpynmsIno 0TOMpaTHUH(OPMAITNIO; BBIIBHKEHNE 3HaHUHN
METAJUIBI. 10JI0’KEHUIOBIIEPUOINUECKON TUIOTE3U UX 0OOCHOBAHHUE;

(Cucnonszoeanuem

TaOJIUIIEUCTPOCHUIO aTOMOB

MMOCTPOEHUETIOTNYECKOULIETIH




0oopyoosanus
«Touka pocmay)

IHosyyaT BO3MOKHOCTH
HAYYHMTbCSI: COCTaBJISTh YPaBHEHUS
peaKIMii, XapaKTePU3YIOIINX
CBOMCTBaMarHHsAHEIOCOCTUHEHHH, U
O0OBACHATH UX B CBETE
MpeACTaBICHUI 00
AIEKTPOIUTUYECKON TUCCOIIMAIITU T
OKHUCJINTEILHO-BOCCTAHOBUTEILHBIX

pacCyKJIeHUM.

KomMMmyHHKaTHBHBIE: BBIOOPOCHOBAHHIH
U KPUTEPUEB C LENbIO BBIICICHUS
IIPU3HAKOB, YMEHHUE C TOYHOCTBIO
BBIPaKaTbCBOUMBICIINBCOOTBETCTBHH C
3aJJa4yaMHU U yCIOBUAMU
KOMMYHUKAIUH.

PerynsatuBHele: IpUHATHE U

rporieccax. coxXpaHeHHey4eOHON3a1aun.
51.Kansnuiiuero Hayuyarcs:xapakrepu3oBaThb ITo3naBaTebHBIC: BBISIBICHUE OBnaxeHnecucTeMoit 11.45
COCIIMHEHMS. snemMeHThIIA-Tpynneino 0COOCHHOCTEHUTTPU3HAKOBOOBEKTOB; 3HAHUH
KecTkocThbBOIBIN MOJI0KEHUIOBIIEPUOINYECKON MIPUBOIUTHIIPUMEDBI.
crocoObIee TaOIUIIEUCTPOCHUIO aTOMOB KoMMyHUKaTHBHBIE:B3aUMO/ICHICTBUEB
YCTpaHEHUSI. IHo1y4aTBO3MOKHOCTH XOJIETPYIIOBONPaOOTHI, BEAYT
(Cucnonvzosanuem HAYYHMTbCS:COCTABIISIThYPAaBHEHUS JIAAJIOT,y4aCTBYKOTBAUCKYCCHH;
obopyoosanus peaKIui, XapakTepU3yIHUX MNPUHUMAIOT APYro€ MHEHUE U
«Touka pocmay) CBOMCTBAKaIBIUSIUErOCOEINHEHHH, TTO3HULIMIO.
HOOBICHITLHUXBCBETE PerynsTuBHBIE: TPOTHOZUPYIOT
MIPEICTaBICHUII00 PEe3yJIbTaThlypOBHSYCBOCHUS
ANEKTPOIUTUYECKONAUCCOL AL M3y4aeMoroMaTepuana;IpuHIMalOTH
OKHCIINTEILHO-BOCCTAHOBUTEILHBIX COXpaHAITYy4YeOHYyI03a/1ady.
Ipoleccax.3HaTbKAYECTBEHHYO
pEaKIMIOHAUOHKAIbIN. 3HATh, YeM
00YCIIOBIIEHA)KECTKOCTHBOIBI.
YMeThpa3bICHITHCIIOCOOBI
YCTPaHEHHUS )KECTKOCTH
52.Amomunnit.ITono | Haywarcsi: cocTaBiaTh ypaBHEHUS [To3HaBaTebHBIE:OCYIIECTBISATh OBageHNEeCUCTEMOM 11.46
JKEHHE AIFOMUHUS B XUMUYECKHUX PEaKINH, MOKMCK HYXKHOU MH(pOpMaIuu B 3HAHWUU

MIEPUOIUYECKOU
CUCTEMEUCTPOEHUE

XapaKTePU3YIOIUX00IMECBONCTBA
TIOMHUHHUS

yueOHUKe, aTiiace.
KoMMyHUKaTHBHBIE: yIUTHCS




eroaroma.
(Cucnonvzosanuem

0oopyoosanusn
«Touka pocmay)

ITosryyaT BO3MOKHOCTD
HAYYHUTBHCA:00bIACHATHITUPEAKIINY B
CBETE IPEJCTaBICHUN 00
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX
HPOLIECCOB

BBIPAKATbCBOMMBICIMBCOOTBETCTBHUHU C
3a/layaMu U yCJIOBUSIMU
KOMMYHUKAITIH.

PerynsTuBHbIC: IPOTHO3UPOBATH
pe3yNbTaThl YPOBHS YCBOCHHUE
M3y4aeMOro MaTepuaia.

53.Baxueiiiue Hayuarcsi: noka3zpiBaTbaMOTEpHBII [To3HaBaTenbHBIE: YCTAHOBJICHUE OBiaieHueCcucTeMOMn 11.47
COCTMHEHHUS XapaxkTep COCMHEHHUs], COCTaBISATh MPUYUHHO-CIICACTBEHHBIXCBS3CHH 3HAHHH
TIOMUHUS YpaBHEHUSI COOTBETCTBYIOIINX 3aBUCUMOCTH MEXITYy OOBEKTaMHU.
XUMUYECKUX PEaKIui K: nnanupoBaHue e 1 crnocoOsl
IHo1y4aTBO3MOKHOCTHHAYYUTHCS B3aMMO/ICICTBHS;00MEHMHEHUSIMH,
00BSACHSATEUXBCBETENPEACTABIICHU I MIOHUMAaHUE MO3ULIUH MTApTHEpA.
003JIEKTPONUTUYECKON TN CCOLIUALINN PerynaruBHbie:coxpaHeHUEYyueOHOM
3a/lauy; YUUTHIBATH BBIJCIICHHBIC
YUUTEJIEM OPUEHTHUPHI ACHCTBUSI.
54 . Kenezo.ITonoxe Hayuares:O06cyxaarbcTpoeHne I1: mouck u BBIAENIEHNE HEOOXOAUMOMN OBnageHuecucTeMoi 11.48
HUE XKene3a B aToma xenesa, puznueckue u nH(pOpMaIK; CHHTE3UPOBATH 3HAHHUM
MEPUOINYECKON XAMHYECKHE CBOMCTBA JKele3a MMEIOIINECI3HAHNS;BHIOOPOCHOBAHUH 1
CHUCTEMEUCTPOCHHE IMo1y4aTBO3MOKHOCTHHAYYUTHCS KPUTEPHUEB TSl TOCTPOCHHUS
€ro aToma. Pa3bACHITH CBOICTBA Kejle3a B CBETE | JIOTMUECKOM LIeTH pacCyKICHHM,
MpEeJICTaBICHU 00 OKUCITUTETHHO- YMEHUE MOJIHO BBIPAKATH CBOU MBICIIH.
BOCCTAaHOBUTEJBHBIX IpoOlieccax U K: dpopmupoBanue u pazpurue
ANEKTPOJUTUYECKON AUCCOLMAIIIHI TBOPUYECKUX CTIOCOOHOCTEH.
P: ymeHue opranu3oBbIBaTh CBOIO
NI TeTLHOCTh,BEHIONPATHCPECTBAIIS
peanu3anuu uesne.
55.Coenunenus Hayuarcsa:3Hats cBolicTBa I1:BBIABIEHHEOCOOEHHOCTENH OBnageHuecucTeEMOM 11.49
JKeJe3a coequHenuiiFe+2uFe+3 MPU3HAKOBOOBEKTOB. 3HAHUU

(Cucnonvzosanuem
0bopyooeanusn

IHoy4aTBO3MOKHOCTH
HAY4YHMThCS1:COCTABISAThypaBHEHUS

K:B3anmoieiicTBHEBX0/1€ TPYIIIOBOM
paboThI,BEYTANATIOT, y9aCTBYIOTB




«Touka pocmay)

peakiuii B CBeTe MpeACTaBIeHUN 00
AIEKTPOIUTUYECKON TUCCOIIAIITU T
OKHUCITUTEITbHO-BOCCTAHOBUTENLHBIX
nporieccax

JUCKYCCHH.
P:nporuo3upyrorpe3ynbTaTelypOBHS
YCBOCHHA U3y4aeMOI0 MaTepuaa.

56.11pakTuueckas
pabortaNe7.Pemienue
AKCIIEPUMEHTAITBHBIX
3a/1a4noTeMe
«MeTtabli uxX
COCTTUHEHUS».
(Cucnonvzosanuem

0bopyooeanusn
«Touka pocmay)

Hayuarcsi: BBIIONHAT
SKCIICPUMCHTAJIbHBIC3aJau
WHAUBHUAYaIbHOPAa3HBIMUCIIOCOOAMU
IHosy4aTBO3MOKHOCTH
HAYYHMThCS:BBIOMpaTh HanboJIee
paIII/IOHaJII)HI)If/'IXOI[peHICHI/Iﬂ, JACJIaTh

BBIBOIBIHA0CHOBAHUNHAOIIIO[EHU

[T:ananu3upoBaTbUOTOMPATH
UH(OPMALINIO; BBIIBIKECHUET HITOTE3H
UX00O0CHOBAHHE; TOCTPOCHUE
JIOTUYECKONLIETTMPACCYKIACHU M.
K:BpIOOpOCHOBaHUHUKPUTEPUEBC
LIEJIbIOBBIJICTICHUAIIPU3HAKOB, YMEHNE
CTOYHOCTBIOBBIPA)KaTbCBOMMBICIIUB
COOTBETCTBUHUC3aauaMUuu
YCIIOBUSIMU KOMMYHUKAIUH.
PerynsTuBHbIC: IPUHATHEU

COXpaHEHUEYYeOHOM 3a/1auH.

OBJ1aA€HUECUCTEMOM
3HAHUNI

I1.50

57.KoutpoJbHas
padota Ne3 no
Teme:«O0mme
CBOlicTBa
METAJLJIOBY.

Hayuarcs:npuMeHATb3HaHNUSA,
YMEHUSUHABBIKH,10JTy4CHHBIETIPH
WU3Y4YEHUU TEMBI

[1:Be160pHanOoOIee F3PPEKTUBHBIX
CIOCOOOBPEIICHHI3a/1a4YB
3aBUCUMOCTHOTKOHKP CTHBIXYCJ'IOBI/Iﬁ .
K:ymeHnnecnoctaTouHOUNOIHOTONH
TOYHOCTBIOBBIPA)KaTbCBOUMBICIINB
COOTBETCTBUHUC3aIaYaMUU
YCJI0BUAMH KOMMYHHKAIINH.
P:npuHMMaTbHCOXpaHAThy4eOHYIO
3a1a4y,CaMOCTOATCIIbHOBBIACIIATHU
(hOpMHUPOBATHIIEIb;COCTABIATHILIAHN
OCJIEN0BATEIILHOCTD IEUCTBHIA.

Tema8.OcHoBbioprannyeckoitxumun(104)




58.IlepBonavanbHbie | HayuaTcsi:OOCYyX)1aTbOCHOBHBIC [To3HaBaTeNbHBIE: OCYILIECTBIIATD DBJ1aJICHUECUCTEMOM I1.51
CBEJICHUS O MOJIOKEHUS TEOPUH CTPOCHUS MOUCKHYKHOUMH(OPMAIHIB HaHUU
CTPOCHUHU OPraHMYEeCKUXCOCTUHEHUNA . M. y4eOHHKe, aTiiace.
OpPraHUYeCKUX bytneposa KoMMyHUKaTHBHBIE: yUYUTHCS
BELICCTB. IMosryyaT BO3MOKHOCTH BBIPAXKATh CBOU MBICIIH B

HAYYUTHCS: 3aMMCHIBATD COOTBETCTBUHU C 33/1a4aMH U

CTPYKTypHBIE (hOpPMYITBI YCJIIOBUSIMU KOMMYHUKAIIMH.

OpraHWYECKUXBEIIECTBHANPUMEPE PerynaruBHbie: IpOrHO3UPOBATH

AJIKaHOB pe3ynbTaThl YPOBHS YCBOCHHE

M3Yy4aeMOro MaTepuania.

59.Vupomuiennas Hay4yarcs:onpenensiTblipUunHbI [To3HaBaTebHBIE: yMEHUEBECTHCAMO- OBiaieHUECUCTEMON I1.51
KJ1accuuKaIus MHOT000pa3usi OpraHUuYECKUX CTOSITEJILHBIN MTOUCK, OTOOP 3HAHUU
OpPraHUYECKUX BEIIECTB, OCHOBHBIE PU3HAKU uH(popMaluu, ee peoodpa3oBaHUE.
COCTUHEHUI. KJIacCU(pUKAUU OPTaHMYECKIX KommyHukaTuBHBIE: (hOpMUPOBaAHHE

COCIMHEHU N

IHHoayuyar
BO3MOKHOCTBHAYYMThCH: ONPEACTs
TBhU30MEPBIN3 NPEJIOKEHHOTO
nepeyvHs
CTPYKTYPHBIX()OPMYIOPTraHNUECKUX
BEIIIECTB, OPUEHTHPOBATHCS B
KJIaCCU(UKALUU OPTaHUYECKUX
COEIMHEHUI

COOCTBEHHOTO MHEHUS U ITO3HUIINH.
PerynaruBHbie: IIaHUPOBAHUECBOUX
JEUCTBUI B COOTBETCTBUU C
IIOCTaBJICHHON3a1a4e Ny CIOBUSIMHA €€
peanu3anuu.




60.1IpenenbHbie Hayuarcs: OOcyxaaTh OTAEIbHBIX I1: ymeHue oprann3oBbIBaTh CBOIO OByaieHueCcUcTeEMOM I1.52
YTIEBOIOPO/BI. MpeICTaBUTENICH allKaHOB (METaH, JIeATEeTbHOCTh,BHIOMPATHCPECTBAIIS 3HAHMI
Meran, 5TaH. 9TaH,POIaH,0yTaH),uX(GU3NIECKUE U | peaTu3aluu meleH.
XUMHYECKHUE CBOMCTBA, ONPEICTICHUS KomMmyHuKaTHBHBIC: TPUHUMATHH
TOMOJIOTOB, TOMOJIOTHYECKOT0 psija COXpaHATh Y4eOHYIO 3a/1a4y.
IHo1y4aTBO3MOKHOCTH PerynaruBHsbie: hopMupoOBaHHEH
HAYYHMTbCS:COCTABIIATD pa3BUTHE YMEHUN BECTH
CaMOCTOSITEIIbHBIN TTOUCK, OTOOP
CTPYKTYPHBICPOPMYJIIBIAIKAHOB nHdopMaIn.
61.HenpenenbHbie Hayuarcs: CoctaBisith ITo3HaBarebHbIE: yMEHUEBECTUCAMO- OBnageHnecucTeMON 11.53
YIIEBOIOPOABI. CTPYKTYpHYIO GOPMYIy STUJICHA, €70 || CTOATEIbHBIN MOUCK, OTOOD 3HAHUH
OTUJICH. (U3UYECKUENXUMUYECKUECBOWCTBA, uHpopmanuu, ee mpeodpa3zoBaHue.
KaueCTBEHHBIC PEAKIIMK Ha KoMMmyHHKaTHBHBIC: (HOPMHUPOBAHHE
HETpeAeNIbHBIC YTIEBOAOPOIbI. COOCTBEHHOI'0O MHECHUS U IIO3UIIHH,
IMo1y4aTBO3MOKHOCTHHAYYUTHCS PerynaruBHbIe: IIaHUPOBAHUECBOUX
COCTaBISITh CTPYKTYpPHBIE (DOPMYITBI JICUCTBUH B COOTBETCTBHUU C
TOMOJIOTOB STHJICHA MOCTaBJIEHHOW3a]aueNyCIIOBUSIMU €€
peanu3anuu, B TOM 4YHCIIE€ BO
BHYTPEHHEM ILIAHE.
62.ITonmumepsl Hayuarcsa: CocTaBnsth [To3naBaTenbHbIe: BEIOUpaThHaKOOIEE OBageHNECHCTEMOMN I1.54
CTPYKTypHYIO(hOpMYITyalleTHIICHA, s¢dhekTUBHBIE CTIOCOOBI peIIeHUS 3HaHMI.

ero (pu3nyecKne U XUMUIECKHe
CBOICTBa

IHoayyaTt BO3MOKHOCTH
HAYYHUThCSI:COCTABIAThYPABHEHUS
XUMUYECKUX PEaKIni,
XapaKTEepU3YIOLIUX CBOMCTBA
aleTuiIeHa

3a1a4; KOHTPOJIUPOBATH U OLIEHUBATH
MIPOIIECC U PE3YBTAT NCATSIBHOCTH.
KOMMyHI/IKaTI/IBHI)IeZ}IOFOBapI/IBaTI)CHO
pactpeneneHun GyHKIUI U posiei B
COBMECTHOM JESITEIIbHOCTH.

P: ymeHne oprannsoBsIBaTh CBOXO
JESITEIbHOCTH,BBIOMPATHCPEICTBAIIIS
peanu3anuu Leeu.




63.I1pou3BoHBIE Hayuarcs:O06cyxnaTronpenencHme [IpenmerHbie: aHATU3UPOBATH U I1.55
YIJIEBOIOPOIOB. CIUPTOB, 0011YI0 (OPMYILy CIUPTOB, | OTOMPATbUH(OPMAIIHIO;BBIIBUKEHUE
CnupTsLl. duznonoruueckoe nencTre TUIIOTE3 U MX 000CHOBAHUE;
METaHoJa U 3TaHOJIa Ha OpraHu3M [IOCTPOEHUE JIOTMUECKOH 1ENH
IHosryyaT BO3MOKHOCTH pacCyXICHUM.
HAYYHMTbCSICOCTABIIAThYPaBHEHUS KoMMyHHKaTHBHBIC:BHIOOPOCHOBAHU I
peaxiui, XapakTepru3yoLIux U KPUTEPUEB C LIEIBIO BbIACICHUS
CBOMCTBa CIIUPTOB MIPU3HAKOB, YMEHHUE C TOUHOCTBIO
BBIPAKATbCBOMMBICIMBCOOTBETCTBUU
C3aJja4aMUNYCIIOBUSMU
KOMMYHHKAI1H.
PerynaruBHbie: npuHITHE U
coxXpaHeHHey4eOHON3a1aun.
64.Kap6oHoBbie Hayuarcsi:onpenensitbhopMyIsl [lo3HaBaTenbHbIE: CAMOCTOSTENBHO Pa3Butne IL56

KHUCHOTHL. CII0XKHbBIE
3¢upsl. XKupbl

MYpPaBbUHOHN U YKCYCHOU KHUCIIOT,
MMETBIIPECTaBICHUEOCIOKHBIX
apupax
ITo1y4aTBO3MOKHOCTHHAYYUThCS
COCTABJISITh YPABHEHUS XUMUYECKUX
peaKIMii, XapaKTepU3yIOLINX o01ne
CBOMCTBA KHUCJIOT, HA IIPUMEpE
MYpPaBbUHOHN U YKCYCHOU KHCIIOT.
cocTaB, (hu3nyYecKre CBOMCTBA,
MpUMEHEHNE U OMOJIOTUYECKYIO POJIb
JKUPOB

CO3aBaThalITOPUTMICATEIHLHOCTUTIPH
pelieHny npobieM pa3IngHOro
xXapakrepa.

KoMMyHHKaTHBHBIC: (HOPMHUPOBAHHE
COOCTBEHHOI'0O MHEHUS U IIO3HUIHH,
PerynsTuBHBIC: yUUTHIBATH
YCTaHOBJICHHBIE TIPaBUIIa B
TUTAHUPOBAHHUH U KOHTPOJIIE criocoba
PEIIeHUST;0CYIIECTBICHUETIONIATOBOTO
¥ UTOTOBOT'O KOHTPOJIS.

CaMOOIIpEIEIICHUS U
aJIeKBaTHOTO
OLICHUBAHHUsI CBOMX
JNOCTH>)KEHUH B
IIPUMEHEHUU3HAHUIB
HOBOM CUTYallUH.
Crpemienue K
[IO3HAHUIOTOT'0,4TO
HEWU3BECTHO, HO
HWHTEPECHO.




65.YriaeBoanl Hayuarcs: onpenensith [To3HaBaTenbHBIC: BEIOMpPaThHANOOIICE OBJ1aa€HUECUCTEMOM I1.57
MOJICKYJIIPHBIE ()OPMYJIBI TITFOKO3BI, 3¢ peKTUBHBIC CTTOCOOBI peIICHUS 3HAHUH
caxapo3bl, KpaxmMalia, leJIII0JIO3bI, 3a71a4; KOHTPOJIMPOBATh U OLICHUBATH
KaueCTBEHHYIOPEAKIIMIOHATTIOKO3Y U MPOILIECC U PE3YNbTAT AEATECIbHOCTH.
Kpaxmall, OMOJIOTHYECKYIO POJIb KoMMmyHUKaTHBHBIE: TOTOBAPUBATHCSIO
TJIFOKO3BI U Caxapo3bl pacripeneneHun pyHKIUHI 1 posieit B
IHo1y4aTBO3MOKHOCTHbHAYYUTHCS . COBMECTHOM JICITEILHOCTH.
OTPEIETIATh CXOJICTBA U Pa3Iuine PerynaruBHbie: ymMeHue
Kpaxmaja | IeJTI0I03bI OpPraHU30BBIBATHCBOIOICATEIILHOCTD,
BBIOMPATH CPECTBA ISl peaau3auu
LeJeH.
66. AMUHOKUCIIOTEL. Hayuyarcs:onpeneinsirs ITo3HaBarenbHbIE: YMEHUEBECTH CaAMO- OBnazeHnecucTeMON I1.58
benxun MOJICKYIISIPHBIE()OPMYIIBITIIFOKO3HI, CTOSATEIbHBINA OUCK, OTOOD 3HAHUU

Caxapo3bl, Kpaxmaja, OCJIKOJI03hI,

nHpopmanuu,eenpeoOpa3oBaHue.

Ka4eCTBEHHYIOPEAKIIMIOHATIIIOKO3Y U
KpaxMal, OMOJIOTHYECKYIO POJIb
TJIFOKO3BI U CaXapo3bl
ITo/1y4aTBO3MOKHOCTHHAYYHTHCS
OIPEACIIATh CXOACTBA U PA3IUUNE
KpaxMaJia ¥ LeJUTI0I03bI

KommyHukaTuBHbIE: (HOPMHUPOBaHHE
COOCTBEHHOI'0O MHEHUS U IIO3HUIINH.
PerynsatuBHbIE: IITAHUPOBAHUECBOUX
JEUCTBUI B COOTBETCTBUU C
[IOCTaBJICHHON3a1a4€ N yCIIOBUSIMU €€
peanu3anuu.




67.KontposbHas
pabora Ned
noreme:«Oprannye
CK asi XMMHUSI».

Hayuarcs: npyuMeHATh 3HaHUS,
YMEHUSUHABBIKY,I10JIy4CHHBICTIPU
U3Y4YEHUU TEMBI

[To3naBaTenbHbIE: BBIOOp Hanboee

3¢ (HEeKTHBHBIX CIIOCOOOB PEIICHUS
3aj71a4 B 3aBUCHMOCTH OT KOHKPETHBIX
ycinoBuil. KoMMyHHMKaTUBHBIE: yMEHUE
CAOCTAaTOYHOMUIIOTHOTOMUTOYHOCTHIO
BBIPaXXaTbCBOUMBICIIUBCOOTBETCTBHUH C
3aJla4yaMU U yCIOBUSIMU
KOMMYHUKAITIH.

PerynstuBHbIC: IPUHUMATD U
COXpaHsATh Y4eOHYIO 3a/1a4y;
CaMOCTOSITENIbHO BBIICNATH U
(bopMHUPOBATHLIEIH;COCTABISATHIUIAHN
MOCIIE0BATEIHHOCTD ACHCTBHIA.

PazButne
CaMOOTIpe/ICIICHUS U
aJICKBaTHOT'O
OLIEHMBAaHUS CBOUX
IOCTH)KEHUN B
MPUMEHEHUU3HAHUITB
HOBOM CUTYallUH

68.00001116H1E
3HAHUN,TOTyYEHHBIX
B9 KII.

Hayuaresi:000011aThbOCHOBHBIE
HOHATHUS Kypca XUMUH 9 Kinacc

ITo3HaBarenbHBIE: CAMOCTOSATEIHHO
CO3aBaThalITOPUTMICATEIHLHOCTUIIPH
pelieHny nIpobieM pa3InyHOro
xXapakrepa.

KoMMyHHKaTHBHBIC: (HOPMHUPOBAHHE
COOCTBEHHOI'0O MHEHUS U IIO3HUIIHH,
PerynsTuBHBIC: yUUTHIBATH
YCTaHOBJICHHBIE TIPAaBUIIA B
TUTAHUPOBAHHUH U KOHTPOJIIE criocoba
PEIIeHUST;0CYIECTBICHUEMONIArOBOTO
¥ UTOTOBOT'O KOHTPOJIS




KOHTPO0/1bYPOBHAA0CTHKEHUHILTIAHNPY eMbIXPe3yJIbTATOB.

Buowi konmpoas.: TECTUPOBAHUE; YCTHBIM KOHTPOJIb; CAMOKOHTPOJIb U B3aUMOKOHTPOJIb; PE3YIbTAThI IPAKTHYECKUX U TAOOPAaTOPHBIX PadoT;
CoOeporcanuekonmpons:3HaHUETIOHATU S, TEPMUHbL; YMEHHECAMOCTOSTENbHO OTOUpaTbMaTepuall,aHaIM3UPOBATh I TEIbHOCTHUEIOBEKA,
BBICKAa3bIBaTh CBOU CY)KJEHUS, CTPOUTh YMO3AK/IIOUEHHUS; YMEHHUE UCII0JIb30BATh [I0JIyYEHHBIE 3HAHUSI HAa IPAKTHKE.

CPEACTBAKOHTPOJISIkyueOHOMYKYpCcy«XuMHUsL.»9IKIacc

1 BapuanT «INeKTPOTUTHYECKATTUCCONHANMINCBOIICTBAYIEKTPOJINTOB

1. DnexTponuTaMUHA3BIBAIOTCABEIIECTBA: a)IPOBOISIINEITEKTPHYECKHITOK,0 ) TPOBOAAIINEITICKTPHUECKUITOKBPACTBOPaXpacijiaBax, B)He

MIPOBOJISIIIIUE AIICKTPUIESCKUH TOK, T)PACTBOPHMEIC B BOJIC

2. Beiienmrepsin,skotopomceBentecta-anekTpomutsl: a)NaOH,AgCl ,caxap,6)atunossiicinpt,H2SiO3,KOH,8)CuSO4,NaOH,HCl,r)>TinoBsli cniupt, Boa,
caxap

3. BermecTBanpuncconnuanium,KOTOPhIX00pa3yTCATOIFKOAaHHOHBITHAPOKCOTPYTIITHI,ATO:a)KUCIOTHL,0 )IIEI09H, B)CPEAHIECOIH,T )KUCITBIE COITH

4. PeaknmnroHHOTOOOMEHAH Ty TJOKOHIIA,CBBIAeIeHueMrasa, mpus3anmoaeiicteun:a) Cu(OH),nH.S046) KOH

u Zn(NOs), B) Na,COsu HCIr) KOH u HCI

5. KakoeBelecTBOIIPOBOIUTAINEKTPHYECKUIUTOK: a)caxap(TBep/. ),0)caxap(pacTBop),B)XI0pHIHATPHUA(PACTBOP),T) XIIOpUAHATPHUS(TBEP/I. )

6. YKaKoToBeIIeCTBANIEKTPOIUTHIECKAS AUCCOIHAIAATIPOTEKAETCTYIIEHIATO: a)Fe(OH); 6)K2SO4B)Fez(SO4)3 r)H2S04

7. OTMeTbTe,BKaKOMCITyYaepeakusaMesk1ynonaMunenporekaer:a)3K +P0O*6)Fe* $30H B)Ca?'+CO* 3 r)Ba?*+S0% 4

8. OnpenenurecnoXHbIHaHUOH:a)MOHOAPHSL,0 )CyTb(haT-uOH,B) MIOHATFOMHHUS,T ) XJIOPHI-HOH

9. BeiGepuTenpaBuiibHy03aMChyPaBHEHUSA IMCCOIMAMUa3oTHORKKUCTOTE:a) HNO3s—H*+NO*6)HNOs;—H+3NO* B)HNO;—H+NO" ;
r)HNO;—H*+NO" ;

10. KakyrocpemynmeerpactBopMg(NOs),:a)KUCITyIO 0) IIETI0YHYO B)HEHTpAIbHYI0O  T') TOMOT€HHYIO

11. ®opmynacunsHOro3IeKTponuTa:a)HS03 6)CaCO3 B)H.CO3 r)CaS03 mHNO;

12. Maccacounu,o0pa3oasiieiicsinpunarpeBannn20roxcunameu(1l)c2 1 rceproiikucnorer,paBHa:a) 1 6,4t 0)20,2r B)34,3r 1)42,5T 1)50,3r

13. O6bveMBoaOpoaa(H.y.),00pa3yolierocspruB3auMoieiictBuu 1 3riuakac24,5rpacTBOpacepHORKUCIOThL, paBeH:a) 2,24110)4,4818)6,721r)5,601 1)7,121

2 BapuMaHT «IJIEKTPOTUTHYECKAATUCCOUANMANCBONCTBAIEKTPOJINTOBY
1. HenmpoBOANTAIEKTPUUECKUITOKBOJHBIIPACTBOP:a)CEPHOMKHUCIIOTHL,0 )rTUAPOKCHIAHATPHSL, B)caxapa, I)THIPOKCHIAKATHS
2. Ocanokobpa3yeTcsnpuB3anMo/ieiictBurpacTBopaxiopugakenesa(ll)u:a)ruapokcunanarpust,0)cynbparaHaTpus, B) HUTPATAHATPUS,T ) XJIOpUTaHATPUSI

3. BemrecTBa,KOTOPBICTIPHIUCCOIMAITTHOOPA3Y IO TTOIBKOKATHOHBIBOIOPO/1a, HA3BIBAIOTCS: a)COJISIMHE,0 )KHCIOTaMU,B)IIIeI0YaMu, T )aM(oTepHbIMU

THIPOKCHAAMH

4. HeanexTponnTaMusIBIAIOTCABCEBELIECTBATPYIIIIBI: a)paCTBOPIIOBAPEHHOMCOIH, caxap,l2,0)atunossriicnupT,consaagkuciaora,Ca(OH),,B)consgnas kuciora,
pacTBOp MOBapEHHOH COJIM, STHIIOBBINA CIIUPT, T') caxap, 3STWIOBBIH CIIUPT, 2

5. BernenureBeniecTBo, IpuaANCCONMAIMUKOTOpOrooopasyercsacuiankar-uon:a) CaSiOsz 0)H:Si0;  B)Na:SiOs3 r)BaSiOs n)ZnSiOs
6.OnpenenureopMyITyBeIIeCcTBa,IEKTPOITUTHIECKAS IMCCOUAITUIKOTOPOT OMTPOTEKAETCTYIIEHYATO: a)Ba(OH). 6) HNO3 B) NaOH r)HCI

7.0npeaenuTenpocTOMKaTHOH :a)MIOHAMMOHHUSL,0 )kKapOOHAT-NOH, B)CYIb()aT-NOH,T ) MOHKAIUS



8.CokpanieHHOeHOHHOEypaBHeHHeBa? +S0%—BaSO | cOOEBETCTBYETB3aNMOIEHCTBHIO:

a)Ba(OH),+HCI,6)Ba(OH),+H;SO.4 B)Ba(OH).+HNO; r)Ba(OH),+H;SO;
9. Haii I TEMOHBIKOTOPHIEMOTYTCOBMECTHOHAX OIUTHCABpacTBOpe:a) Al* nOH- 0)Zn*'uOH B)Na"'uOH" r)Cu?'uOH- n)Fe¥ uOH
10. [Ipuno6aBIeHUMBBOIYKAKOT OM33TUXCOCMHEHUMPEaKIUACPEABIOY IETKUCIIOM: A)K2CO3 B)Na;SO4 B) K2SO4 INa,COs J)CuCl;
11. CuJIBHBIM BIIEKTPOIUTOM SBISICTCSI BOAHBIM PacTBOP:a)yKCYCHOM KHCIOTHI,0)CepOBOIOPOJHOMN KHCIOTHI, B)CEpHOM KHCIIOTBI, T')CEPHUCTON KHCIOTHI
12 .Macca cynbsdaTa HaTpHs, 00pa30BaBIIEToCs MPH B3aUMOIeHCTBUH 49T runpokcuaa HaTpus 1 491 cepHOU KUCTOTHI, paBHa: a)49r, 6)71r, B)87r r)98r )
100r

13.06wemokcunayriepona(lV),Beienusiierocsnprucoe InHeHHN 3 0TCONTHONKUCTIOTHIC2 STKapOOHATAKATBIHS, paBeH:a)S5,611,0)6,518)7,61r)8,511,1) 9,611

Konrpoabhas paGora Ne2 mo tremam: «Kuciaopoa u cepa. Asor u gocdop. Yriepoa u KpeMHUiD» Bapuantl
Al. Cxema cTpoeHHUsl aTOMa XUMHUYECKOTO 3JIeMeHTa KpeMHIsL: a)2e, 4e, 0)4e, 2e, 8e, B) 2e, 8e, 4e, 1) 2e, 4e, 8e
A2 TlonoxwurenpHyOCcTeNeHbOKHCTIeHUsIPochopHEnposBiseTBcoennHeHnn:a)P205,0)PC158)H3P,r)P203
A3.KucinoTHbIeCBOICTBaBBICIINX OKCHIOBXUMHYECKUXTI1eMEHTOBBPSI Y N205— P205— As:0s5— Sb20s: a)ycunuBarores,0)ocinabeBatoT,B)He
M3MEHSIOTCS,T)CHaYala yCUIIMBAIOTCS, 3aTeEM 0CIa0eBaroT
A4.AMMHaKHEBCTYIIa€TBXUMHUECKYIOPEAKIIMIOC: a)KHCIOPOI0M,0 ) COITHOMKUCIIOTOM, B)BOAOPOIOM, T )BOIOM
AS5.CoenuHeHUsICEpBICMETAIIAMUHA3BIBAIOT:2)CYIb(PaTaMu,0 ) CyIbPHIaMH,B)CYIbHUTAMUT ) CEpPHIUCTHIMUMETAILIAMH
A6.BpesynprareokuciieHusIaMMIaKaBIIPUCY TCTBUMKaTann3aTopaodpasyrorces:a)okcunazora(ll)usoma,0)oxcnaazora(lV)uBona,B)azoruBona,r)okcua azota(ll) u
BOJIOPOJ
A7.CoxkpamnieHHOMynoHHOMYYpaBHeHHI0: CO2+20H =H,0+CO5%c00TBETCTBYETXUMHUECKASPEAKIIMS

a) MEXIyCOJSTHOUKHICIOTOMMKapOOHATOMKAIBITNS,0) MEKIYTHIPOKCHIOMHATpHANOKcUuaoMyTiepoaa(IV), B)

MEXY KPEMHHEBOH KHCIOTOM U KapOOHATOM KaJlvsi, T) MeX 1y KapOOHAaTOM HATpus 1 OKcuIoM KpeMHus(IV)
A8.M3npuBeieHHBIXYpaBHEHUHXUMUUECKUXpeakuiipeakimeinonnorooomenanespisiercs:a) 2NH4sOH+CO2=(NH4)2CO3s+H20,6) (NH4).CO3= 2NH3 +
CO2+ H20 B) NH;,OH + HNO3 = NH4sNO3 + H,O, ) 2NH4OH + CuCl,= 2NH4C1 + Cu(OH).
Bl.YcraHOBHTECOOTBETCTBUEMEKIYCXOTHBIMH(HUCXOTHBIM )UTT0JTy YeHHBIMHUBEIIIECTBAMUBY PABHEHUSIX XUMHYECKUX PEAKITHIA, XapaKTePU3YOIINX

cBoiictBa hocopHoit kucnotsl. 1 )H3PO4+ Ca— 2)H3PO4+ Ca(OH),— 3) H3PO4+ CaCl,— 4) H3POs—

A)P205+H20 B)CaB(P04)2+HC| B)P+H20 F)Ca3(PO4)2+H2 I[)Ca3(PO4)2+H20
B2.YcTaHOBUTECOOTBETCTBUEMEKAYPEAKTUBOMUI PYIIIONBELIECTB,KOTOPBIEMOKHOOOHAPY KU THCIIOMOLIBIOTOT OPEaKTHBA!

1)pacTBOpHuMEBIecOHOapHs, 2 )pacTBOpUMBIecoIrcepeOpa,3 )KUCIOTHI( CONIHAsA,a30THAS ),4 ) paCTBOPUMBIECOJIUMETU
A)xap6oHatbl,b)cepoBo1opoIHAsKICIOTAUPACTBOPHUMBIEBBOIECYIH(PHIBL, B )raioreHoBo1opoAHbIeKrCIoThinIx cotn, kKpoMe HF, ") commkenesas cremneHsx
OKHCcIeHus +2 1 +3 uiu conu cBUHIA,Jl)cepHast KHCIIOTa U €€ COJIU - Cyb(aThl

B3.Y CTaHOBHTECOOTBETCTBHEMEK LY CXEMONIIEPEXO1AIEKTPOHOBBXUMHYECKONPEAKIIMMMIIPUMEPOM, HILTFOCTpUpytommmeé. 1)N°

—N*2 2)N=— N*? 3)N*®— N*2 4)N*— N*

A) HNO3 + Cu— Cu(NO3)2+ NO+H20  B) NO+ 02— NO2  B) No+ O2— NO, [NNH3+02,—NO+H20,1)HNO3+Cu—Cu(NO3)2+NO2+ H20
B4.KoH1eHTprpoBaHHasICEpHASKUCIOTasBIsIeTCIOKUCATeIeMBXuMuaeckuxpeakiusix:a)Cut+HSO4—CuSOs+H20+S02, 6)CuO +

H>SO4— CuSO04+ H20, B) NaCl + H,SO4— NayS04+ HCI, F) C + H2S04— CO2+ H20 + SO0y,
BS.HanummTeypaBHEHUAXUIMAYECKUXPEAKITNI, BKOTOphIXoKcuayTaepoaa(lV)0oyaeTB3anMoieicTBOBaTECT UAPOKCHAOMIINTH S, 0KCHIOMKAIIBIINS, BOJIOH, XJTIOPHUIOM
memu(I1).



Cl.HanmuiureBprBe IeHHOUCXEMEHAICTPENKaMH(DOPMYJIBIBEIECTB,CIIOMOIIBIOKOTOPBIXMOXKHOOCYLIECTBUThYKasanHblenpespaienus.Ca— Ca(OH)—
CaCO3— Ca(HCO:s)
C2.KpactBopy,conepxamemy 10, 7rxiopuiaaMMOHuUs, 100aBIITUHN30BI TOKpAacTBOpaHUTpaTacepedpa. OnpenennremaccyoOpa3oBaBIIerocs: 0caaKa.

KonTpoabnas padora Ne2 mo temam: «Kucsopon u cepa. A3ot u docdop. Yriepoa n kpeMHuUiD Bapmuantll

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

A2 .TlonoXuTETpHYIOCTENEeHhOKACICHUAa30 THETIPOsiBIsieTBcoe e : a) N20,0)NO,B)NO2,r)Ca3N>
A3.BpanySi0—P205—SO3—Cl07cyBennueHneMoTHOCUTEIbHOHMOIEKY I PHOMMACCHIOKCHIOB:a) YCUIIMBAIOTCAOCHOBHBIECBONCTBABEIIECTB,0) YCHITMBAIOTCS
KHCJIOTHBIE CBONCTBA BEILECTB,B) YCHIMBAIOTCS aM()OTepHbIE CBOWCTBA BEIIECTB, I') CBOMCTBA BEILECTB IIPAKTUUECKU HE U3MEHSIOTCS

A4. Cepa He BCTymaeT B XUMUYECKYIO PEAKIIHIO: a) C BOAOPOJIOM, 0) C KUCIOPOJIOM, B) ¢ METAJIJIaMH, T) C BOJIOW

AS. CoeqnHEHHUs a30Ta ¢ METaJUIaMU HAa3bIBAIOT: a)HUTPATaMH, O)HUTPUTAMH, B)HUTPHUIAMH, T)a30TUCTHIMUA Me
A6.BpesynbrarenonHorocropanusmMeranaoopasyrorcs: a)CO2 uH,,6) CuH20,B)CO2uH,0,r)COuH-0,

A7.CokpamennomMmyrnonaomyypasaennio: PO 34#3Ag"'=Ag POcpoTBETCTBYeTXMMUYECKaspeaKIHsAa)MexK Ty hochaTOMHATPHAMXIOPUIOMCEPEOPa,0) MEK LY
(hocdaTtom HaTpust 1 HUTpATOM cepedpa,B) Mexay dochaToM HATPHUA U OKCHIOM cepedpa,r) Mexay hocdaTom HATPHS U cepedpoM

AS8. V13 npuBeeHHBIX YpaBHEHHI XUMUUECKUX PEakIfid peakiueil 0OMeHa SIBISETCS: a) (NH4)2COs= 2NH3 + C0.+ H20, 0)H3P04+
3NaOH = Na3PO4+ 3H20,  B) Cu+ 4HNO3 = Cu(NO3)2+ 2N02+ 2H>0, r) 4P + 50.= 2P,05

BI .yCTaHOBI/ITCCOOTBeTCTBI/IeMC)KILYI/ICXOI[HI)IMI/II/IHOHY‘IGHHBIMI/IBCHICCTBaMI/IBypaBHCHI/IHXXI/IMI/I‘-ICCKI/IXpeaKHI/II\/'I,XapaKTepI/I?;yIOHII/IxCBOﬁCTBaaMMHaKa.

1) NH3 + H0 — 2) NH3 + H2S04— 3)NH3+0,—4)NH3+0.(BrpucyTcTBHNKaTanm3aTopa)— A)

N2+ H20B) NO>+ H,OB) NH4HS04,I") NO + H.0O 1) NH,OH
B2.YcTaHOBHTECOOTBETCTBUEMEKTYHOHOMHUCTIOCOO0OMETr000Hapy)KeHHusIBpacTBopax:a)l, 6)S07, B)NO3/, r)NH

A) ipu 106aBIeHNH MIEeT0Yr 00pa3yeTcs ra3 ¢ XxapakTepHbIM 3amaxom, b) mpu qob6aeneHny HUTpaTa cepedpa oOpa3yeTcst KENThI TBOPOKHUCTBINA 0CAJIOK,
HEepacTBOPHUMBIHBA30THOWKHUCIIOTE, B )IpHHATpeBAaHUNCMEIBIOMKOHLICHTPUPOBAaHHOMCEPHONKHUCIOTOHO0pa3yeTcsronyooipacTBOpH BeIAEIAETCAOYpbIii ras, [)
npu 100aBIeHUN HUTpaTa 6apus 00pazyeTcsi MEJIKOKPUCTAIIMUECKHH 0Ca0K, HEPACTBOPUMBIN B a30THOM KHCIIOTE
B3.YcTanoBUTECOOTBETCTBUEMEK Y CXEMONTIEPEX 0123 IeKTPOHOBBXUMUYECKONPEAKITUUUTIPIMEPOM, WILTIOCTpUpYytomemee. 1) S

- §? 2)S 2 S* 3)S*— S0 4) S *4— §*6

A)S0,+H2S— S+H,0B)S +0,— S0, B)S+H,—H,SI")H,S+0,—S0,+H,0O 1)S0,+0,—S0O3
B4.CepoBoa0opoaiposBII€TCBONCTBABOCCTAHOBU TSI BXUMHUIECKUXPEAKITHIX
1)H2S+0,—S+H>0,2)H,S+NaOH—NaS+H20,3)H2S+S0,—S+H,0,4)H,S+Pb(NOs),—PbS+HNO3
BS5.HanummreMoneKyIsipHbIeHCOKPaIIEHHbIEHOHHBICYPaBHEHUAX UIMUY€CKUX PEaKIINHBTEX CITyYasiX, [ IeBO3MOKHOB3aUMOACHCTBHEMEXK Ty CIICAYIOIIMMH TTapaMu
BemectB: 1) SiOz+ O2—2) (NH4)2CO3+ HNO3 —3) SiO2+ H,0—4) Ca(OH)+ CO2 —5) SiOz+ HCI—

Cl.HanmumuTeBnpuBe e HHOWCX EMEHaICTPETKaMU(POPMYIIBIBEIIECTB, UMY CIIOBHS,CIIOMOIIBIOKOTOPBIXMOKHOOCY IIIECTBUThYKa3aHHBICTIPE BPALLICHHSL:
KNO3—02— P,Os— Ca3(P04)2

C2.0npenenuremaccyocaka,KOTOpbIii00pa3yeTcanpu100aBieHIMN30bI TKaXI0pUAa0apusKpacTBOPY,coaepkamemMyS2,8rcyabharaaMMOHuSL.

KonTpoasnasapadoranoreme«Metaiib». 9ximace 1BapuanTt YacTtpA

1. HauboneesspkoMeTaiinueckuecBoicTanpossisieT:a) K,0)Be,B)Alr)Na

2. P11, BKOTOpOMAIIEMEHTHIPACTIONOKEHBIBIOPSAKEBO3pacTaHUsIMXaTOMHOropaauyca:a)Al-Mg—Na,0)Ca—Ba—Be,B)K—Na—Li,r) K—Ca—Al
3. DnexTpoHHasKOHPHUTYpaIHsI283COOTBETCTBYETATOMY: a)CKaHAMsL,0)00pa,B )aTFOMUHUS, T ) KaJTHs

4. PeaxtuBoMHanoHAg sensercsanon:a)COs%,6)Na*,8)OH ,r)Cl



5.Hanboneeak THBHOCBOAOMTIPHKOMHATHONTEMITEpaTypeOy Iy TB3anMoieiicTBOBaThoOameTasuansnapel:a)NanCu,0)NauK ) KuZn,r)CunHg

6. CpacTBopaMuKHCIOTOYAyTB3auMOieiicTBoBaTbobametamna:a) NauCu,6)KuHg,B)AluZn,r)CunHg

7. [IpuB3anMoaeicTBUAIINHKACBOIOMIIPHHAT peBAHUHOOPa3yeTCs:a)COIBIBO/1a,0 ) 0OCHOBAHHENBOAOPOI,B)OKCHAMETAIIIA HBOAOPO/I,T )pEaKIMIHE TTIPOTEKAET
8. C Bofoli c oO6pa3oBaHreM OCHOBaHHS U BOAOpoja OyneT B3aumojeiicTBoBath: a)Na, 6)Zn, B)Cu, T)Ag
9.AM(oTepHBIIIOKCHA0Opa3yeTCATTPUB3aNMO,ICHCTBUIKUCIIOPOIan:a)HATPHSL,0 )MarHus,B)0apHA,T ) ATFOMHIS

10.[nsBBITECHEHUIME TUN3PACTBOPACECOIMMOKHOKCITONB30BATh 2 )KAJIBIINH, 0 )ITUHK, B )JTUTHIA,T')cepeOpo

YacteB
11.YcTaHOBUTECOOTBETCTBIE MEXKIY 12.Y cTaHOBUTECOOTBETCTBHEMEK Y BEIIECTBAMH,
MCXOHBIMUBEIICCTBAMHUIIPOYKTAMHU PEAKIHI BCTYIMAIOIIMMHBXUMHYECKOCB3aUMO/ICHCTBIEH TTPH3HAKAMHU
JAHHOM peaKLMH.
HcxonnsleBemecTBa IIponykTeIpeakuu Bsaumopeiictyromue IIpusHakupeakum
BEIIECTBA
A)NaCl+AgNOz;— 1) CuOH|+NaCl A)unHkucoasHaskucnoTa b) | 1) BeIgeneHrne0ecBETHOTO
b) CuSO4+BaCl,— 2) Cul+FeClz KEJIe30 M PacTBOP XJIOPUAA | Ta3a C PE3KUM 3araxoM
B)Fe+CuCl,— 3) Cu(OH)2+NaCl meau(1) 2) BeIeNeHNerazadesnseTa
I'YNaOH+CuCl,— 4) NaNOs+AgCl B)pactBopcynbdaTamennu | u 3amaxa
5) CuCl>+BaS04| pacTBOp T'HApPOKCHIA Kanust | 3) BbIlaJeHHEKPACHOTO
6) Cul+FeCls I') Meap ¥ KOHII. cepHas ocajka
KHCJIOTa 4) BbINaICHUEr0Iy00ro
ocaJika
YacrsC.

13. Muvicrennvuisxcnepumenm. Tpedyetcsanonyunteruapokcupkenesa(ll)BpesynbraTenpoBeieHUSIBYXIIOCIIEI0BaTEIbHBIX peakiinii. BeiOepurte
HEOOXOMMEBIE JIUIsl 5TOTO PEaKTHBHI U3 YHCIa TeX, KoTopble Bam nmpemnoxenst. Fe, HCI, NaOH, H>O, Cl,
3anumuTeypaBHEHUAABYXpeakuil. [ sspeakimnoOMeHacOCTaBbTECOKPAIEHHOCHOHHOEyPaBHEHHE.

14. KakasimaccaMerno0pa3yeTcanpruB3auMoIeiCTBUM2MOJIBKEIe3acpacTBOPOM,coaepakariium 1 6reyibharamenu(1l)?

Kountpoabhas pa6ora no reme «MeTa/Luibh»y. 9 kiace 2 BapuaHT Yacts A

1. ATOMIHUTHSIOTINYAETCIOTUOHATIUTHSL: a)paiiyCOMYaCTHIIBL,0)3apsAA0MsIIpa, B)UUCIOMIIPOTOHOB,T ) UM CIIOM3JIEKTPOHOB

2.Merai, MpOSBISIONINNA EPEMEHHYIO CTENIEHh OKHCIIEHUS B COEAMHEHUSX: a)alIOMUHNH, 0)0apuii, B))kene30,r) Kaui

3.I'pynmarepronaecKoicuC TEMBIXMMIYECKUX3TIEMEHTOB, BKOTOpOHBCeaNieMeHThIOTHOC TeakMeTaruam: a)[,0)1L,B)I11,r)[V4. PaaxumMudeckux 3JeMEHTOB,
PAacIIOJIOKEHHBIX B MOPSAKE YBEIMUYESHUSI MX aTOMHBIX paanycos: a)K —Na —Li, 6)Al -Na —Mg, B) Li —» Na — K, r) Na — Mg — Be 5.Banentnocts 3 B
COCJIMHEHMSIX MOTYT IPOSIBIATH 00a 31emenTa: a)Be u Ga, 6) B u C, B) Al u Fe,r) Agu Al
6.BeniecTBo,KOTOPOEMOKETBOCCTAHOBUTHMEIbI3EE0KCH/IA,-3T0:a)BOI0PO/I,0)a30T,B)coNsHasKucioTa,rJokcuayriepoaa(IV) 7.PeakruBom Ha

von Ba?* aensercs non: a)Cl, 6) SO42B) NOsT) Br

8. PAIXMMHUECKUXAIIEMEHTORB, PACIIONIOKEHHBIXBITOPSIIKSY CHIICHHSIME TATHYeCKuXCcBoicTB:a) Ca—Mg—Be,6)Na—Mg—Al,B)Al-Mg—Be,r)Li

—Na — K

9. MeTain, KOTOPBIMHEB3aNMOICHCTBY € TCCOJITHOMKICIIOTOM : 2 )KaIIBITUNA, 0 ) Ty Th, B )IIMHK, T )KeJIE30



10. IIpuB3anMoIeHCTBUIKAIHAACBOIOH00pa3yeTCs:a)COIbUBO/IA,0 )0OCHOBAHUENBOIOPO/T,B)OKCHIMETAIUTANBOAO PO/, T ) pEaKIIUTHE POTEKAET
YacteB

11. YCTaHOBHMTE COOTBETCTBUE MEKILY 12.Y cTaHOBUTECOOTBETCTBUEMEK Y BELIIECTBAMH,
MCXOTHBIMUBEIIECTBAMUMIIPOYKTAMHU PEAKIIHIA BCTYNANOIMMU B XUMUYECKOE B3aUMOJIEHCTBHE
NPU3HAKAMH JAHHOM PEaKIUH.
HcxonnbieBenecTBa [TpoayxTeipeakuuu B3aumopeiictyromue [Tpusnakupeakumm
BEIIECTBA
A) Na,SO4+BaCl,— 1) CuOH|+NaCl A)pactBopcyibdatameny U | 1) BbIAEICHUEOECIBETHOTO
b) Fe+CuCl— 2) Cul+FeClz PacTBOp MAPOKCU/IA KATUsl | Ta3a C PE3KUM 3aaxoM
B)NaOH+AICI;— TI) 3) Al(OH)s+NaCl B)»ene3oupacTBop 2) BhizieNIeHHera3adesnseTa
KCI+AgNOz;— 4) KNOs+AgCl xnopuza Meau(Il) ¥ 3amaxa
5) NaCl+BaS0,| B)umnkuconsnaskucnora I') | 3) BelaqeHUEKPacHOTO
6) Cu]+FeCls MeJIb ¥ KOHII. CepHas ocazka
KHCJIOTa 4) BBINAIEHUETOIYOOTO
ocajKa
YactsC.

13. Muicnennouii sxcnepumenm. Tpebyercs nomyuuts runpokcu xene3a(lll) B pesynbrate mpoBeneHus IByX MOCIENOBATENBHBIX peaknnii. Beroepure
HEO0XOIMMBISIIIATOrOPeaKTUBbIN3UKCIaTeX koTopbieBamnpeaoxkensl. Fe,HCI,NaOH,H>0,Cl,.3anumureypaBHeHusAByxpeakuuii. Jnspeakiuuu oomeHa
COCTaBbTE COKPALIEHHOE HOHHOE YpaBHEHUE.

14. Kakasmaccaxee3aodpa3yeTcsarpuB3anMoIeiiCTBHI3 MOIBIIMHKACPACTBOPOM, coiepxkamuM34rxinopunaxene3a(lll)?



JlabopaTopHbIEpadOTHI

8ku1ace

IlpaxkmuueckaapadoomahNel. «U3yuenuecmpoenuaniamenu

TeopernueckadyacTb: I OpeHrEe—CI0KHBIMIIPOLIECC, COTPOBOKAAOIIUNCABBIACICHUEMIHEPI MM, KAKIIPABUIIO, B
BUJIE TeIIa ucBeTa. Pa3snuyaioTroMoreHHoe ropeHue (HampumMep, IpupadoTe ra30Boi TOPENKH ), HTETEPOreHHOE TOPeHne (HarpuMmep,
TOPEHUECTIMPTA U CYyXOro roproyero). B paccMoTpeHHbIX IpUMepax MiaaMs UMEeT CXOAHOE CTpoeHHe. B HEM MOXHO BBIETUTH TPU YacTH.
BayTpeHHUIKOHYCTEMHOTO1IBETa(BCIIYy4aera30BOMropeKucuHeronseTa)cHusKoiremneparypoii~300—500°C.3 aecbnporcXoiuT UCHIAPEHUE U
pa3I0KEHUE TOPIOYET0 BEIIECTBA.

CpenHuii BOCCTaHOBHTENBHBIM KOHYC COCTOMT M3 CMECH BO3JyXa M TOpSIIEro rasa. 3/eCh IOJ BIHUSHUEM 00Jee BBICOKOW TEeMIIEpaTyphl
(1500—1800 °C) mpoayKThl UCHAPEHUS M PA3JOKEHUS TOPIOYMX BEUIECTB aKTUBHO PearupyroT ¢ KuciaopogoMm. Ecnu yacTh yriaepoaa ocraércs
CBOOOJHOM, TO €r0 MEJbYANIINe YaCTUIBI PACKAIIAIOTCS U MPHUAAIOT IUIAMEHH SPKOe CBEYCHHE. JTa 4acTh IUIaMEHH Oorara yrapHbiM razom CO —
CHWJIBHBIM BOCCTaHOBUTEJIEM, I103TOMY €€ Ha3bIBAlOT BOCCTAHOBUTEIbHOM. Touka Haubosiee BBICOKOH TeMIIEpaTypbl HAXOAMUTCS Ha OCTpHE
BOCCTaHOBUTEJIBHOI'O KOHYCA.

BHemHuli OKMCIMTENbHBIM KOHYC 00pa3yeT HEBHIMMYIO OOOJIOUKY, OKPYKAIOUIYI0 IUlaMs. 37eCh IOJA BIMSHMEM 3HAUUTEIBHOIO IPUTOKA
KHCJIOpO/ia BO3/1yXa MPOUCXOAUT MOJIHOE OKucieHue roprodero Bemectsa 10 COz2u H20 (mmpu ropeHun cyxoro roprouero Ha OCHOBE ypOTpOIIMHA
takke obpasyercs N2). Ilpu 3ToM ocraércsi M30BITOK KUCIOPOJa, KOTOPBIM IMPH BBICOKOW TemIepaType 00JaJaeT BBICOKOM OKHUCIMTEIbHOM
AKTUBHOCTBIO, IIOATOMY BHEIIHASA 4YacTh IUIAMEHHM Ha3bIBACTCS OKUCIUTENbHOM.Icnonb3ys nmoaayB BO31yXa, MOMKHO YBEIMUYUTH TEMIIEPATypy
IUTaMEHH.

[TpakTrdeckasuacTb:L{enbonbITa: U3yYNTHCTPOCHUETIIIAMEHH, OIIPEIETUTHTEMIIEPATYPYBPA3HBIXEr030HaX IPUHUCIIOIb30BaHUUPA3INIHbBIX
MCTOYHUKOB TeIIa .

Ilepeuensv oamuukos yughposoil rabopamopuu: 1aTINK TeMIEPaTypbl TEPMONAPHBIH.
Jlononanumenvsrnoeobopyoosanue: MTaTUBC3AKUMOM; 1€ KATEIbAIANPOONPOK;CITUPTOBKA.

Mamepuanvt u peakmugsl: CIAPT STUIIOBBIN; CyX0€ rOproYee; cBeya.

Texnuka 6e3onachocmu

1 .PaGoTacBsi3aHaCOTKPBITHIMIUIAMEHEM —OEpErnTEChOXKOTa.

2 . Tepmonapanocien3BieYeHUIU3IIaAMEHNOCTBIBAETHECPA3y—O0epEruTeChOkKOra. 3. BCmupTOBKECO NP KUTCATOPIOYAS KHUKOCTb.

Huempyxyusk 6binoaHeHuro:
1.[Toaxm0uYnTEBBICOKOTEMIIEPATYPHBINIATYHK(TEPMOTIApy )KPErUCTPATOPY IaHHBIX (KOMIIBIOTEPY ). 3aKpeNMUTEJaTYUKBIITATUBETAK, YTOOBI

€ro KOHYMK Kacajcst (UTHIIS CIUPTOBKH .

2 . 3axrure ciupToBKY. Korma rnokazanus cTaOMIM3UPYyIOTCS, 3alUIIMTE 3HaYeHNEe TEMITEpaTyphl Ha CXeMe IiaMenH (puc. 1).
3.IlepememnaiiteaTynKTEMIIEPATYPHIBCIEAYIOIYIOTOUKYIIIIAMEHUBCOOTBETCTBUUCOCXeMOM. [ljisiaToroocnabnairemyhryn

nepemMeniaiiteeé(BMecTe clankonuaaTIukoM )BHYkHOoeMecTo. KornanokasaHusctaOuiaM3upyoTcs,CHOBa3aHOCUTE3HAUCHHE TEMIIEPATYpPhI B
COOTBETCTBYIOILIEH TOUKE HA CXEMY .

4.Taku3zMepbTeTEMIIEPATYPYBOBCEXTOUKAXIIJIAMEHHN,0TMEYEHHbIXHAacXeMe. 5. IIoBTopuTe 1eiiCTBUACOCBEYONNCYXUM FOPHOYHM.

TOUKA \!pocm




6.06paruteBHuManue! [ [pun3ydeHUUCTPOCHUATIIIAMEHUCYX OTOroproderoncnonb3yercs 1 /4uactpTabnetku. KycouekroproyeronomeiarotHa
KEpaMHUYECKYIO IUIUTKY.

Puc.1.ToukuuzmepenusaremMnepaTypbiiiaMeHu 7 .
BHecute B 1utamsi CHUPTOBKU Ha MOJIMUHYTHI IPOOUpPKY. M3BiIekuTe mpoOUpKy U3 MIIAMEHHU U PACCMOTPUTE €€ TIOBEPXHOCTb.
8.IToBTropuTeomnbiTcocBevoii. KakoronperaoopazoBaicsHainéT? YtosTo3asemniecTBo? Pe3ynbTaThl
W3MEepEeHMI/HAOI0 ICHHIA
M cTouHnk Temmneparypaokonoputuis [TemmneparypaBcpenHeit TemmneparypaBBepxHeir  [UTo oOpa3oBanoch Ha
Ne  [rerioThl (Kycouka roprouero) YacTU MJIaMEeHU YacTH MJIaMEeHH [MOBEPXHOCTUITPOOUPKH
1 CrinpToBKa

2 Caeua

3 Cyxoeroprouee

Bv1600b1:

BBrIBOaXyKa3aTh,KaKOMHCTOUHUKTEIIIOTHIIPEANIOYTUTEIbHOUCIIONB30BAaTbBXUMUYECKOMTIA00paTOPUUHUIIOUEMY .

Koumponvnviesonpocuw.

1.KakoincrouHuKIIaMeHnObIT ucoyib3oBan? 2. KakasyacTeIuiaMeHrucamasiropsiaas?

3. JlokakoMMaKCUMaJIbHOMTEMIIEpaTypbly 1aE€TCAIPOrpeTh TepMonapy? 4.Yroropssuee—LeHTp MIIaMEHUMINKpasi?

5 .IloueMy ciMpTOBKAaropUTIOYTHOECIBETHBIMITTIAMEHEM, aCBeYa —CBETALINM ? M OKHOIUUCIIONH30BaTh CBEUNBIA00PATOPUUBMECTO

CIIUPTOBOK?

6 .KakuenpoayKTeIrOpeHUsI0IMHAKOBEIyCITUpTOBKUKCBeun ? 7.3ananue ismoaroropkukl A, BITP

[TprHarpeBaHUNTBEPABIXBEIIECTB BIPOOUPKEHE00X0AUMO: 1. B3ATEIPOOUPKYBPYKMUHATPEBATHTYUACTh,[JIETECKUT BELIECTBO; 2.3aKPETNUTh

IpOOHUPKY B IITaTUBE U HArpeBaTh Ty YacCTh, IJI€ JIEXKUT BEILECTBO;

3.B34Th IPOOUPKY B PYKH, IPOrPETh BCIO IPOOUPKY, a 3aTE€M TY YaCTb, IJI€ JIEXKUT BEIIECTBO;

4.3aKpenuTbIPOOHNPKYBIITATUBRE, TPOrPETHBCIONPOONPKY,a3aTEMTYYACTh,IIEIEKUT BEIIECTBO.

(ITpaBunbHBIN OTBET: 4 .)

8.3amanuennsapa3BUTUAQYHKIIMOHATLHON IPaMOTHOCTH

B xHure Maiikma ®apanes «ICTOpHS CBEeUn» aBTOpP OMUCHIBAET OIBIT, KOTOPHIil OH IEMOHCTPHPOBAJ HA CBOMX JIEKIMAX. B mmams |

CBEUMOHIIOMELAIN30THYTYIOCTEKITHHYIOTPYOKY. O IMHKOHETPYOKH Oy CKaJICSIHEJaIeKOOT(UTHIIS, BTOPOIBBIBOIUIICSIHA

HECKOJIbKO CAHTUMETPOB OT I1aMeHu. Yepes3 HeKoTopoe BpeMs K KOHILY TPYOKH MOTHOCHUIIN TOpsIyto 1yduny. [losBisuiocs

IU1aMsi, KOTOPOE CYIIECTBOBAJIO OT/IEJIBHO OT IJIaMeHH cBeyH. Kak MOKHO OOBSICHUTB 3TO siBIIeHHE?

OtBet:BaToituactumiamMmenunpoucxoaurucnapenrenapaduna.llapeimapadnnanaBo3ayxe, NpunoKUraHuu,3aroparoTcs. ~—
Puc.2.0OnbrTciiiaMmenemcBeun



JeMoHcTpanuoHHbIIKcepuMeHTNe 1. «Boidenenueunozinoujenuemenia—npusnakXumuieckoil peakyuuy
Teopernueckasyacts.PaboTanpoBoautcanpunzydyeHuUTEMbI «l [pH3HAKUXUMUYECKUX peakIuii». Beraenenuen
HOIJIOIEHUETEIUIOTHI, U3MEHEHHE OKPACKU PACTBOPOB MIIM BEIIECTB, BbIIECICHHUE Ta3a ABJISIFOTCS OCHOBHBIMU NPU3HAKAMHM XUMUYECKUX PEaKLUil.
Taxoke UMeeT CMBICI IOBTOPUTH paboTy MPH BBEICHUH MOHATUS «TETIOBON 2P PEKT peakium .
[TpakTuyeckasyactb.l[enbpaboThI:IPOIEMOHCTPUPOBATHBBIACICHUEUIOTIIOEHUETEIUIAl PUXUMUYECKUX peakinsaX . CBsA3aTbII0Ka3aHUs JaTUNKa
TEMIIEPATYPBI C OCSI3ATENbHBIMU OLYLICHUSIMHU.

Ilepeuenvoamuuxosyugposoiinabopamopuu.: JaTINKTEMIEPATyPHIILIATHHOBBIMH.

HHononrnumenvnoe obopyoosanue: TBa XUMHUECKUX cTakana (50 mir), mpoMbBIBaIKa C TUCTUILTUPOBAHHOMN BOJIOM, CTaKaH JJIsl CIMBAa OTPAOOTAHHBIX
PacTBOPOB.

Mamepuanwt u peakmugsl: alTFOMUHNAEBAs IPOBOJIOKA WU rpanyibl, 20%-Hb1i pacTBop ruapokcuaa Hatpust NaOH, 10%-Hbl1it pacTBOp
ykcycHoikucnotrsl CH3COOH, ruapokap6onat Hatpust NaHCO3 .

Texnukabezonacnocmu:1.PabotaTbBoUKax. 2.TpebyeTcsicobmoaeHneMepOe30macHOCTUIPUPAOOTECTHAPOKCHIOMHATPUSU
HarpeBaTelbHBIMU IPUOOPAMHU.

Huempykyus k evinonnenuro: 1.B xumuueckuit crakan Haneire pactBop mienoun NaOH. Msmepbre ero temneparypy. Ilomecture rpanyinsl win
IPOBOJIOKY aTIOMMHHS TaK, YTOOBl HajJ HUMM oOcTaBajcs cinoil »xkuiakoctu.Korna Haunércs peakuusi, oOpaTUTe BHMMaHUE MIKOJIBHUKOB Ha
BBIJICIICHUE Ta3a W YBEJIMYCHHE TeMIlepaTypsl. JKemarenbHO (ecnu peakiust UAET He CIHWIIKOM OypHO) MPOWTH MO KIJIACCY M JaTh IIKOJIBHUKAM
HOTPOraTh CTakKaH, YTOObI yOEIUTBCS, YTO €ro cojepKumoe paszorpesnocb. OTMETbTE MaKCUMAalbHYIO TeMmiepaTypy pactBopa. llomydeHHbIH
pe3yJbTaT 3aHeCUTe B TAONIHUILY .

2 ITpomoiiTenaTuNKTEMIIEpaTypbIBOI0M. BecTakanHanelteykcycHyrokucnotynall  1/3noBeicore.Mi3mMepbreeé Temmepatypy.

HeGonpmyMu mopuusMU HachblllbT€ TUAPOKApOOHAT HATpHs, IMOMEIIMBas AaTYMKOM TemmepaTypbl. OOpaTuTe BHUMaHME IIKOJBHUKOB Ha
BbIJIEJICHHE ra3a - IPU3HaK XuMU4eckoi peakiuu. [locmoTpure, kak u3mensierca remneparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEPATYpPY pacTBOpPA.
[Tony4yeHHbllpe3yabTaTyYeHUKHU3aHOCATBTa0IMIy. Pe3ynbraTein3aMepeHuii /HabmoaeHui

Pearupytonuesemniectsa HauansHasTemneparypa MakcumanbsHas/MUHUMaJIbHAsI Briaenenuennumnoriaomesue
pacTBopa TeMIeparypa pacTBopa TEIUIOTHI

TOUKA \!pocm

PacTBopuienounnantoMuHuA
PacTBOpyKCYyCHONMKHCIOTHINCOAA
Bv1600b1: Y Ka3aTbIPU3HAKUXUMUYECKUX PEAKIIUH.

Konmponvnviesonpocuwi:

1 .IlpuBenuTenpumMepbipeakiuii, IpOTEKAIOIINXCBbIIEICHUEM TEIUIOTHI.

2 JnsmnonydeHusiHeraméHoln3BeCTUMEITPOKAIMBAIOTIPUBBICOKOTEMIIEpaType. KKkakoOMyTHITYMOKHOOTHECTUATYPEAKLIUIO?

3.3ananue ans noaroroBku k ['MA, BIIP: Tonbko xumuueckue SIBICHUS MEPEUUCICHBI B TPYIIIE:

1.'openue cBeun, BeINaZCHNUE T0XKIEBBIX Karesb, KuieHue Boabl  2.CkucaHue si0J0YHOTr0 COKa, CKMCaHUE MOJIOKA, PACTBOPEHHE Mella B yKCyce
3.TasgHue cHera, IUIABJICHUE CBUHIIA, IPOTYXaHUE KypPUHOTO iIa 4.00pa3oBaHue TymMaHa, ropeHre OEHTaJbCKOM CBEUH, TOPEHHE TPUPOTHOTO
rasa




TOUKA \! POCTA

JleMOHcTpannoOHHbIHIKCIepUMEHTNe2. «Pazioscenueso0vianeKmpuiecKumMmoKom»
Teopernueckas yacte. [lepen Hagamom paboTHI cienyeT 0OCYAUTh CO MIKOJIbHUKAMH BOIIPOC: MPOCTHIM MIJIM CJIOKHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BBIABUIKEHHUS YUAIIMMUCS PA3IUYHBIX TUIIOTE3 YUUTEIb IPOCUT MPEUIOKUTH BAPUAHTHI UX SIKCIEPUMEHTAIBHON ITPOBEPKHU.

OOBIYHO MJAaHHBI ONBIT PEKOMEHIYIOT NPOBOAWTH B Tmpubope ['odmaHa, yCTPOMCTBO KOTOPOTO SIBISETCS JOCTATOYHO CIOKHBIM JUIS
BOCHMHKJIACCHUKOB. YJ00Hee ero MpoBOAUTH B MPUOOpE MJSl OMBITOB C 3JIEKTPUUECKUM TOKOM, HCIONB3ys B KauecTBe 3JekTpoiuta 10%-Hbii
pacTBOp THUIAPOKCHAA HATPHUsS W CTajbHble (JIydllle HHUKEJIEBBIE) 3JEKTpoabl. Bo mn30exaHue BCIEHHBAHMSA pPACTBOpa IPH JEMOHCTpAUU K
JNEKTPONIUTY CIAEAYeT 100aBUTh STUIIOBBIN ciupT (Ha 4 00BEMa pacTBopa 3tekTponuTta 1 006EM 95%-Horo pacTBopa cnupTa) .

[paktuyeckast yactb. Llens paboTel: chopMUpOBaTh MPEACTABICHUS Y yYallUXcs 00 aHAN3€ CIOXKHBIX BEIIECTB M M3MEHEHUU MOJIEKYII CIOXKHBIX
BEILECTB B X0/1€ XUMUUYECKHUX PEAKLIUM.

Jononnumenvnoe 060pyoosanue: TpUOOpP HJsl OMBITOB C JJIEKTPUYECKUM TOKOM; HCTOYHUK TIOCTOSHHOTO TOKa: NpPOOWUpKM - 2 1T,
MPOHYMEPOBAHHbIE; JIYYHHKA; CHUPTOBKA; TPOOKU — 2 MIT, MUHIET .

Mamepuanviupeaxmugwl: CIUPTITUIOBBIN, | 0%-HbIpacTBOPIIETOUN.

Texnuxabeszonacnocmu:PabotarbBoukax. TpedyroTcsacnenuanbHbIeMepbI0e30I1acHOCTUIIPUPAO0TEC THAPOKCHIOMHATPHSL.

Huempykyus k evinonanenuro: 1.3an10JHUTE 3JIEKTPOIUTUYECKYI0 BaHHY M JIEMOHCTPALMOHHBIE MPOOUPKU PacTBOPOM DJIEKTPOJUTA 3apaHee, 10
ypoka.2.IIpogemoHcTpupyiiTe MpubOp ydammmces, OObSICHUTE €ro YCTPONUCTBO U BKJIFOUUTE TIOCTOSIHHBIN AJIEKTPHUYECKHI TOK.

3.Habmronaercs BlesIeHNE ra30B Ha eKTpoAax npuodopa. OOparure BHUMaHHME yJallluXCsl HA TO, YTO OJUH U3 Ta30B BBIACISIETCA UHTEHCUBHEN U
3aHMMAaeT B JiBa pasza 0oJbIIHii 00bEM IO CPABHEHHIO CO BTOPHIM ra3oM.

4.00cynure HaOIOJaeMble MPU3HAKKM XUMHUYECKOW pPEaKIMM, CAENaiTe MPEearooKeHUs O TOM, B KAaKHMX NPOOMpKAX HAXOIATCA KUCIOPOJ U
BOJIOPOJI. DIIEKTPOIIU3 MPEKpaTUTE, KOrJa B MpoOupKax HaOepéTcs okoiio 6 MII BOAOPOJa U 3 MIT KUCTIOPO/Ia .

5.00patuTe BHUMaHUE Ha pa3IUYHbIE 00BEMBI COOpaHHBIX ra3oB. [IpoOMpPKH MIIOTHO 3aKpONTE MPOOKAMM TMOJ CIOEM SJEKTpPOoJuTa. Tierorieit
JYYUHOW OMpeAeNuTe HaIu4he KUCIOopoJa B MPOOWpKe, TOpsAIIeil TydHHOM MOM0XKTUTE BOJopo.. [Ipeanokure ydyammumcs 3aHECTH Pe3yIbTaThl
HaOJIIOZICHUH B TaONIuUILy. Pesynbrarel Habm01eHUI

Homepmipobupku O6bémraza HaszBanuerasa

1
2
Bv160061:OTpa3uTh,4TONPOUCXOTUTCMOJIEKYIAMHICIIOKHBIXBEILIECTBBX01I€XUMUYECKON PEaKIHH.

Konumponvhviesonpocsi:1. MOXKHOINIIOBHEITHEMYBUAYOTIUYATEIa3BOA0pOAOTra3akucaopoaa? 2. KakuedacTuibICOXpaHAIOTCABX01€ IPOTEKAHUS
peaxkuu pasiioKeHUs BOJIbI, a Kakue pazpymatorcsa? 3 .Kak 1okazare, 4To B COCTaBE caxapa coaep Karcs aToMbl yriepojaa’?
4.3aganuemsinoaroroskukl A, BITP . ITprcobupannurazoBucnoab3yI0THpUOOpEL, IpeicTaBlIeHHbIeHapucyHKe. CIOMOIIbI0,KAKMXU3 YKa3aHHBIX
nprbOPOB MOXKHO cobupaTh Bogopoa? OO0CHYiTe CBOW OTBET, UCXO U3 CBOMCTB JaHHOTO rasa.

Puc.7.11pubopsiisicobrpaHusira3on

(A) (B)

/ ) i (:”
— W UF




- TOUYKA 'POCTA
JleMOHCTPAHOHHBIHIKCIIEPUMEHTNL3.«3aKOHCOXPAHEHUAMACCHIBEIECTB)) !

Teopernueckasyacts.l [pun3yueHnn1aHHORTEMBIIIETIECO00PAa3HOCO3AATHIIPOOIEMHYIOCUTYAITHIO, TSI PA3PELICHUS

KOTOPOM ydaluecs: BbIIBUTAIOT TUIOTE3bl, TPeOYIOIIne SKCIIePUMEHTaIbHOU npoBepku. [Ipu oOcykKaeHNN NPeIOKEHHBIX BaApPUAHTOB MPOBEPKU
BBIJIBUHYTHIX THIIOTE3 BOCBMHUKJIACCHUKH MPEJIAaraloT pa3jinyHble BAPHAHTHI KOHCTPYKIIUHU MPUOOPOB, T.€. MPOSBISIOT TBOPUECKYIO aKTUBHOCTH, B
X0/J1e KOTOPOH MPOUCXOAUT MEPEOCMBICTICHHE TPUOOPETaEMbIX 3HAHUH.

Ha ypoke ywammuecs y3nator o paborax M. B. JlomonocoBa u A. JlaByasbe, MOCBSIIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHHSI MAacChl BEUIECTB,
bopMyIUPYIOT 3aKOH, IPUXOJAT K BBIBOAY, YTO Macca BEIIECTB B X0/ PEeaKIMH JIOJKHA OCTaBAaThCs MOCTOSTHHON. JIoOMBIIMCH TOHUMAaHUSIIaHHOTO
Te3Wca, yIYUTeIb JEMOHCTPUPYET IKCIIEPUMEHT .

[TpakTryeckasyactb.llenbpaboThl:aKCIIEPUMEHTAILHO/I0KA3aTh3aKOHCOXPAaHEHUSIMACCHIBEIIECTB.
Jlonoanumenvsrnoeob6opyoosanie:BeCHITEXHOXUMUUECKUEUITNAIIEKTPOHHBIE;CBEYA;KOJI0AIIOCKOI0HHASI2 SOMIT;J10KKAIJIICKUTAHNS BELIECTB.
Mamepuaﬂblupeakmuebli CBCUa.

Texnuxabezonacnocmu: BRIIOTHATETPEOOBAHUSATIPUPAOOTECOTKPHITHIMILIAMEHEM.

Unempyrkyus x evinonnenuro: Ha pblYaXHBIX WM SJEKTPOHHBIX BECaxX YPaBHOBEUIMBAETCS CBEua, a 3aTEM YUMUTEIb 3aKuraer e€. Yyaiuecs
Ha6JHOI[aIOT, 4YTO B TeyeHue ~1 MUH PAaBHOBCCHUC BCCOB HAPYHIACTC, HalllKa C FOp?IHIGfI cBEeUOi MMOAHUMACTCA BBEPX. yLIaHII/IMCﬂ 3a4at0TCABOIIPOCHI:
«Kak mMoxHO 00bsicHUTH HaOmromaemblil ¢akt? Kak 5TOT QakT coriacyeTcss ¢ 3aKOHOM COXpaHEHHsI Macchl BemlecTB?» OOCyXJIeHUE AaHHBIX
BOITPOCOB MPUBOJUT YUAIIUXCSI K MBICIIA O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKIIMIO pUOopa.
Yunrenb3apaHee0KEHIOr OTOBUTHKOIOYI0CTaATOYHOOOIBIIOT000hEMACX OPOLIIOIOIOTHAHHOMITPOOKOI, BKOTOPYIOBCTABIICHATI0KEUKA.

B noxeuke 3akperisiercs cBeua. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korma
yuanecsi IpUXOoJAT K BBIBOJLY, UTO OIBIT CIIEyeT MPOBOIUTH B3aKPHITOM MPUOOpE, YIUTENb JOCTAET BECHI C KOO0,
3aKUTaeT CBeuy, 3aKPEeIUIEHHYIO B JIO)KEUKE, BHOCUT B KOJIOY M IUIOTHO 3aKphIBAET. YYallluecs: BUJAT, YTO PaBHOBECHE
BECOB HE HAPYIIAETCs B XOJI€ BCErO IKCIEPUMEHTA .

Puc.8.I1pubopmisiieMoHCTpalun3aKkOHACOX PaHEHUIMACCHIBEIIECTB

BoiBoabI:
BBBIBO1aXHEOOXOIUMOOTPAZUTHTE3UC, Y TOMACCABEIIECTBIPUIIPOTEKAHMMXUMHIECKOMPEAKITUUCOXPAHSIETCS.
Konmponvnsiegonpocul:

3aaHusAUIApa3BUTUA(PYHKIIMOHAIBHONTPAMOTHOCTH
1.ITpuropenuunapoBoctaércsizona.Macca3oabl MEHbIIEMACCHIB3ATHIX UIACKHUTaHUSIPOB. KakMOKHOOOBACHUTEITOT(HAKT?
2. 11anpuroToBIeHUAMACHOT 00y IbOHANOBapB3sUIKycokMsicamaccoil 1 kr.ITocneBapkukycokmsicactanBecutb800r.Ilouemymacca nzmenunacs?



- TOUKA 'POCTA
JleMOHCTpaUMOHHBIHIKCIIEPUMEHTN4.«Onipe/iesieHNecoCTaBaABO31yXa) !

Teopernueckasyacts.IlepeanpoBeeHnEeMIKCIIEPUMEHTAYYAITUMCSIHEOOX0JTUMOOOBSICHUTHYCTPOMCTBOIPHUOOPA, YTOO3H

avarotenenus. TakkeHeo0X0IMMOyOe I ThCS, YTOpoOKanprudoparepMeTHIHO3aKpbIBaeTcOCy 1. [IpakTuueckas 4acTb.

Lenb paGoThL: SKCIEPUMEHTATIBHO OMPEACIUTh OOBEMHYIO JI0JII0 KHCIOPO/a B BO3AYXE .
HononnumenvHoeobopyoosanue:pudOpIIILONPECICHUACOCTaBaABO31YyXa, ITATUB,CITUPTOBKA,CTEKIITHHAANATI0YKA, TyYHHA,CTAKaHC BOJIOM.
Mamepuanviupeakmugwl:KpacHsiid hocdop.

Texnuxabeszonacnocmu:CocTOpOKHOCTRI000paIaTbeacropsamumpochopom.

Huempyrkyusk vinoanenuio:

1.Kpucrannuzarop HanoJoBHHY 3anoiHUTe Booi. Ha moBepxHocTs Boabl momecTute hapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa.
2.00paTuTeBHUMaHUEHAHEO0X 0JMMOCYCIIOBUEIKCIIEpUMEHTa—BIAKHBIH(POCchHopHconbp30BaThHEN3s ! DochopamoKHOOBITHB3ATOOOBINE, YeM
TpeOyeTcs JUIsl CBSI3bIBAaHUS BCETO KUCIOPOa, HAXOISIIET0ocs B COCY/IE.

3.0tkpoiiTe MpoOKy MpUOOpa U MOMECTUTE KOJOKOJ B KPUCTALIM3ATOp ¢ BOAOH. Ilorpy3ure KOJOKOJ B BOAY HACTOJIBKO, YTOOBI YPOBEHb BOJIBI
COBMaJiaji C HIXKHUM JIelieHneM KoJiokona. [Ipu sTom HIKHUN Kpall KOJIOKOJa He TOJDKEH JOXOAMTH JI0 JIHA KpUucTamuiaropa . s 3Toro KoJokos
3aKpCIUTC B LITATUBC WM TIOMCCTHUTC HA JHO KpUCTAJIJIM3AaTOpa ABC CTCKIIIHHBIC ITAJIOYKH .

4.CuibpHO pa3orpeB KOHEIl CTEKIISIHHOM MallouKH, OMYCTUTE €€ B KOJIOKOJ U noaoxrute docdop. Kak Tonbko docdop 3aropencs, ObICTpOU3BICKUTE
NAJIOYKY U 3aKpOWTE KOJIOKOJI MPOOKOoW. KoJIOKOI 3armomHsAeTcs TYCTBIM O€JIbIM IBIMOM, COCTOSIIIMM U3 4acTH4eK (HOocPOpHOTo aHTHapUaa.

5.1Ipu ropenuun docdopa 06bEM BO3Ayxa BHYTPU KOJOKOJA BHAyYale OT HArPeBaHHMs HEMHOTO YBEIWYHBACTCS, a YPOBEHb BOJBI B KOJOKOJE
noHwkaercst . [lo mepe pacxogoBaHMsl KHCIOpoja IulaMsi HocTeneHHo racHeT. benbiil ¢ocdopHblil anruapun pactBopsercs B Boje . Cocyn
OXJIaX/1aeTCsl, ra3 B KOJIOKOJIE TIOCTENIEHHO YMEHbIIaeTcsi B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE TIOBBIIIAeTCs . B Kpucraminzarop goneiTe BOJbl B
TakoM 00beMe, YTOOBI BHYTPU U CHAPYKU KOJIOKOJIA YPOBHU ObUIM OJIMHAKOBBI M COBIAAAIIU CO BTOPBIM JIEJIEHUEM KOJIOKOJIA.
6.0TKpoITEIPUOOPUIPUTIOMOLUT OPALIEHTYYMHBIYOE TUTECHBTOM, YTOOCTABIINHACABKOIOKOJIETa3HENO I IEP>KUBACTTOPEHHSL.

Pesynbrarel HabmoaeHMI

Yucno aenenuit B npudope, Yucno nenenuit B mpudope,
3aI0JTHEHHBIXBO31yXOM(10 3aIl0JIHEHHbIXra3amu(moce Kaxkoiiraznpopearuposan?
MPOBEJICHUS PEAKIIVIH) MPOBEJICHUS PEAKIVH)

BbiBoabI:

BBBIBO1aX yKa3aThCOIEPKaHUEKHCIOPOIaBBO3TyXe(BY0).

KonTponsusieBonpocst: 1. Kakoitrazpacxoayercsanpucxkuranuudocdopasposzayxe? 2.KakoitoobémkuciopogaBBo3ayxe? CKOIbKO3ITO COCTABIISIET B
npornenrtax? 3.ITouemy ns npoBeaeHus SKCepuMenTa 6epyT u30bITok pochopa?

4 KakoiirazocrancsBkoyiokonenociecropanusdocdopa?5.3ananussanoarotoBkukl A, BITP Ykaxwure,

B KaKyIO IPYIILy BXOJAT BEIIECTBA, 3arPSI3HAIOLIUE BO3LYX:

1. BoAstHOMIIAP, yTIEKUCIBINTA3;2.CEpHUCTBINIa3,0KCHIbIa30Ta; 3. KUCIOPO1,a30T;4.reNnid, KHCITOPO/]



TOUKA \' POCTA
Okmacce p

JemoncrpannonnspliidkcnepuMenTNel.«TenoBoiidgpdekTpacTBOpeHUsIBELIECTBBBOAE»
Teopernueckas yactb. PacTBopeHme BeIecTB MPEACTABISAET CO00H CI0XKHOE (PU3NKO-XUMHUECKOE SBJICHHUE, 3aBUCSILEE OT IPUPOABIPACTBOPEHHOTO
BEILIECTBA U PACTBOPUTES, OT TEMIEPATyphbl U KOHIIEHTPALUU 00pa3yoLerocs pacTBopa.

[Ipn pacTBOpeHMM KPHUCTAJUIMYECKHUX BELIECTB B BOJE IPOUCXOAAT TPU OCHOBHBIX Ipouecca. l.PaspyiieHune kpucramimdeckol pemeéTku
pacTBOPSEMOrO BEIECTBA — 3HIOTEPMUYECKUH MPOLIECC.

2.I'unparanusi,t.e.B3aMMOIEHCTBHE YacTUL (MIOHOB MM MOJIEKYJ) PaCTBOPSEMOr0 BEIECTBA C MOJIEKYJIaMH BOJbl — 3K30TEPMHUYECKHM MTPOLIECC .
3.IlepeHoc THUAPATUPOBAHHBIX YaCTHUI OT TPaHUIBl KPHUCTAI-pacTBOpP B 0OUIMH 00BEM pacTBOpa, 3TOT IMPOLECC HE CONPOBOXKAACTCS HHU
BBIJICIICHUEM, HU ITOIVIONICHUEM TEIUIOTHI.

B 3aBucumoctu ot TOro, TemniaoBoil 3¢ dexr kakoro u3 AByX MPOLECCOB (pa3pylleHne KpHcTalla WM THApaTalys 4acTul]) mpeobnanaer, oOuiui
TEIUIOBOM 3P PEKT pacTBOPECHUS MOKET OBITh BEIMUYNHON MOJIOKUTEITLHON WIIH OTPUIIATEIIBHOM.
IIpakTuyeckasyactb./[envpabomul:0NpeaenuThTENI0BOH3hPeKTpacTBOpEHNACEPHONKUCIOTH, THAPOKCH 1A HATPUSUHUTPATAAMMOHUS.
Ilepeuenvoamuuxosyugposoiinabopamopuu: ATINKTEMIIEPATYPHITIIATHHOBBIH.

Hononnumenvrnoeobopyoosanue:ctakanial SOMI—311T. ;CTEKITHHAsNAT0YKa; IPOMbIBAJIKAa;MEPHAAPOOUPKA; ITATEb—21IIT.
Mamepuanviupeakmugwl:cepHasIKUCIOTA(KOHIL. );TUIPOKCUIHATPUSKPUCTATNINYECKU N ; HITPATAMMOHHS.

Texnuka 6e3onacnocmu: 1.CepHast KUCIOTa U THAPOKCU HATPUS SBIISIOTCS arpecCUBHBIMU BemiecTBaMu. Heo0xoauMo octeperaTbesi MXNONagaHus
Ha KOXY U ofexky. 2.bepeus rimaza! 3.Heo0xo1umMo MOMHUTE MPaBWIIO pa3BeAcHMs KuciaoT. 4.Ha paGoyem MecTe JTOKHBI OBITh HEHTPATU3YIOIIUe
cpezactBa: 2%-Hble pacTBOPBI THAPOKapOOHATa HATPUs U YKCYCHOM KHUCIIOTHI.

Hucmpykyusak 8binoiHeHuro:

1 .BriepBeriicrakannanenTe5S0miBos!. 2. CHOMOIIBIOAATYNKAOIPEACIINTECETEMIIEPATYPY.

3.01meppTe 10 M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U MEAJIEHHO, IIPU MEPEMENINBAaHUN PAacTBOpPA CTEKISIHHON MaIOUYKOW BIMBATE CEPHYIO
kucinoTy. OOpaTuTe BHUMaHHME Ha MOPSJIOK CMENIMBAHUS BOJBI U cepHOM KucioThl! CrenuTe 3a M3MEHEHHEM TeMIIepaTypbl IPU PACTBOPEHHUU
kucyoThl. Hanbosee BrICOKOE MTOKa3aHUE TEMIIEPATYPhl 3aHECUTE B TabMuUIly. JlaTyuk TIaTeIbHO MPOMOUTE BOIOM.

4.Bo BTOpOHM CTakaH MOMECTUTE OKOJIO 8 I TBEPAOro MOPOIIKAa MAPOKCHAA HaTpusd U Bienrte 50 miu Boxapl. OnmycTuTe NaTYMK TEMIEpaTypsl U
nepemMeniaiite pactBop. OTMETbTE cCaMO€ BBICOKOE 3HaUEHHE TeMIepaTypbl. THIaTeaIbHO MPOMONTE TaTYUK BOJIOM.

5.B Tpertuii ctakaH HachIbTe 15 T MEIKOKPUCTAIUINYECKOTO HUTpaTa aMMOHuUs unpuiente 50 mi Boabl. OmycTuTe AaTYUK TEMIIEPATyphl U OBICTPO
nepemeniaiite pactsop. Hanbosnee Hu3Kkoe 3HaYeHUE TEMIIEPATyphl 3aHECUTE B TaOJIHUILY.
PesynbrareimsMmepennit/Habmo e HIi

HccnenyemascucremMa JIMCTUIITMPOBAHHASBOA Bona+H2S04 Boaa+NaOH Bona+NHsNOs

Temneparypa,®C
Buisoowi:
OTtpasuth,kakoirermoBoidhhekTnpeodaataeTIpUpacTBOPEHUUBBOAECCEPHOUKUCIOTH, HUITPATAAMMOHUS, THIPOKCHIAHATPHSL.
KoumponwvHnvliesonpocol:

1.00BscHHUTE, TOYEMYTTPUPACTBOPCHUHOTHIX BEIIIECTBBBOICBBIACIIICTCATEIUIOTA, IPYTHX—IIOTJIOIIASTCS.

2.Ilpennonoxute TerioBor 3 (eKT mporecca pacTBOPEHHS B BOAE THAPOKCHIA KaJHS.




TOUKA \!pocm

IIpakTyeckasapadoTaNel.D/IeKTPOJINTHIHHEIICKTPOJINTHI

Teoperunueckas yactb. IIpu pacTBopeHUU B BOJE MOHHBIX COEAMHEHUN IOJIIPHBIE MOJIEKYJIbI BOJbI OKPYXKAIOT (COJBBATUPYIOT) 3apsKEHHbIE MOHBI,
NepeBosl UX B pacTBOp. MoJeKyIspHbIe COCIUHEHHS COJIbBATHPYIOTCS, HO HE paclajaroTcsi Ha HMOHBI . B mepBoM ciydyae pacTBOp MPOBOIUT
JIEKTPUYECKUI TOK, BO BTOPOM HET .

Onpenenuth NPUHAAICKHOCTh BEIIECTBAa MM PACTBOpPA BEIIECTBA K DJIEKTPOJIUTAM MOXHO IMPH MOMOIIM HU3MEPEHUs 3JIEKTPOorpoBogHOCTH. Ecimu
AJIEKTPOTIPOBOIHOCTh BEIMKA, TO HCCICIYeMbId OOBEKT — JJIEKTPOJUT. Ecnu 3HadeHwWe 3IeKTponpoBOAHOCTH MeHbiie 20 mMrxCm/cMm, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckassyacTb.

L]envpabomul:onpenenUTHIIPUHAICKHOCTHBEIIECTB,CMECEHBEIIECTBU PACTBOPOBBEILIECTBKAIEKTPOIUTAMUHEIICKTPOIUTAM.

Ilepeuens damuuxos yugposotl rabopamopuu: AATIYUK DIIEKTPONPOBOAHOCTU . JlomonHuTenpbHOEe 00OpynOBaHWE: cTakaHbl Ha 50 MII; IITATUB C
3aKMMOM; IIpOMBIBaJIKa . MaTepuasbl U peakTUBbI: AUCTUUIMPOBaHHAsA Boja; 1o 20 MJI ATWJIOBOro cnupTa, O€H3MHA, KepocuHa; 5%-HOro pactBopa
caxapo3sl, pactBopa criupTta (1:1), 5%-Horo pacTBopa xyopuaa HaTpusi; 5%-HOTO pacTBOpPa XJIOPOBOAOPOaa; 5%-HOTO pacTBOpa TMAPOKCUIA HATPHUS,
noBapeHHas cojb (TBEpAast), caxap (TBEpABIN) .

Texnuxabezonacrnocmu: IIpupaboTecroproOUNMIKHUIKOCTIMHU(CITUPT,0€H3UH,KEPOCHH )BOJIN3UHE T0DKHOOBI THOTKPBITOTO OTHSI.

Hucmpykyusx evlnonunenuio:.

1.BcTakaHMOMECTUTEIOBAPEHHYIOCOIBUOMYCTUTEB CTAKAHAATYUKIICKTPOIPOBOAHOCTH. I [pOBOIUTINCONBINEKTPUUECKUUTOK? 2. AHATOTHYHBIE
JIENCTBUSI POBEIUTE C caxapo3or . 3 . B crakan Hanerite 20 MJ1 UCCIIeIyeMOTO pacTBopa.
4.OnyCTUTEBHETOAATYMKAICKTPOIIPOBOAHOCTH, 3aKpeTIEHHBIMBIANKe I TaTiBa. Habmonalire3an3MeHeHHeM3HaYeHUARIEKTPOnpoBoAHOCTH. Koria
MOKAa3aHUs JaTYMKa EPECTaHyT U3MEHSTHCS, 3alUILIUTE €ro 3HaU€HUE B TAOJIHILY .

5.00paruteBHnManue! J[aT4MKIIOCIEKaKJ0TOONBITATIIATEILHOIPOMBIBAETCBOI0M.6.3aTeMIaTYUKOITYCTUTEBCIE AYIOLTUIPACTBOP. AHATIOTHYHBIE

JIEUCTBUA MPOJIETANTE CO BCEMU PACTBOPAMHU. Pe3ynbTaTel namepenuii
Neombita | HazBanueBenecTBa,pactBopa | 3Ha4€HHEIIEKTPOIPOBOAHOCTH,MKCM/CM DNEeKTPOIUTUINHEIIEKTPOIUT
1
2

Konmponvnviegonpocul:

1.06paiatoT BHUMaHKE, YTO HU JAUCTHJUIMPOBAHHAs BOJA, HU TBEPJAsl COJb HE MPOBOJAT 3JIEKTPUUECKOro TOKA. TeM He MEHee pacTBOp COJM B BOJIE
MPOBOAMT JIEKTPUUECKHUN TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYZA-TO MOSBISIOTCS MOABMXKHBIE 3apsabl. [loa 3To HabmoneHne BBOJAT ONpeieieHe
JNEKTPOJINTA U MEXAHU3M AIEKTPOJIIUTUYECKON JUCCOLIUALINH.

2 . Beerna nm BOAHBIE PacCTBOPHI BEIIECTB MPOBOIAT JIEKTpUUecKUil TOk? He Bceraa, T.e. HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB MPU PACTBOPEHUH .
OTO0 — BelIeCTBA ¢ MOJIEKYJISIPHOM KpUCTaNInYecKon peméTkoi.3.3ananus 1 noarotosku k ['MA, BITP
A)KXopo1opacTBOPUMBIMAIEKTPOTUTAMOTHOCSATCS:
1.runpokcuadapus;2.pocharmaruus;3.cynspuamenu(Il);4.kapéonarkanpius. b)

DJIEKTPUYECKUIN TOK MPOBOJIUT:

1.pacTBOP3TUIIOBOIOCIIMPTA;2. pACTBOPIIIMIIEPHHA; 3. paCTBOPIIIIOKO3bI;4. paCTBOPI M APOKCH IaKAIBLIHSL.
JlaGoparopubiiionbiTNe1.«BiiusiHMepacTBOPUTEISIHATUCCOLUALM IO

TOUKA \!pocm



Teopernyeckas yacTb. Bo MHOTMX XJIOpHIax MEPEXOAHBIX META/UIOB CBA3W MMEIOT B 3HAUMTEILHOM MEpE KOBAJICHTHBIM XapakTep . MamonosisipHbie
pacTBopuTeNd (COHPT WM AaleTOH) COJIbBATUPYIOT MOJIEKYIbl IenukoM. I[lpm no0aBieHWHM BOABI OHA COJBBATHUPYET WOHBI, BBI3BIBAS
3JIEKTPOJINTUYECKYIO Tucconuanuio . L{BeT pacTBopa npu 3TOM U3MEHSIETCS, a 3JIEKTPONPOBOAHOCTh PE3KO BO3PACTAET .
[pakTudeckasdacts.l[enbpaboThI:cCHOPMUPOBATHITPEICTABICHHEOPOITHPACTBOPUTEISIBIICKTPOIUTHICCKON AUCCOIIUAIIH.
Ilepeuenvoamuukosyugposoiiiabopamopuu: NaTIUKIIEKTPOIPOBOTHOCTH.

JlononnumenvrnoeobopyoosaHue: IBaBbICOKMXXUMUYECKHXcTakaHa(50MII);CTeKIISHHAAAIOUKA.
Mamepuanviupeaxmugwor:CuCl26e3Bo1Hb1l(MMeeTKOpUYHEBBIN 11BeT.[lomyuaroT, HarpeBaskpuCcTaIOTHApaTBYAIlIKe IISIBbINIAPUBAHUS. X PAHST B IJIOTHO
3aKPBITOM COCY/I€); alleTOH HJIU CIUPT .

Texnuxa 6ezonacnocmu: 1 . CoupT U aleToH — roprouue BemecTBa. He ucnonb3oBath OTKpbITOe MaMs. CrienuanbHble Mephl O€30MaCHOCTH MPHU
pabote ¢ roproUnMH KUIKOCTAMH. 30erath nmomnaganus coyiei MeIu Ha KOXKY U OJEXKY, TaK KaK OHH SIZIOBHUTHI.
2.IIpunomnagaHUMCMBITEX0JI0JTHOMBO 0 OE3MbLIA.

Hucmpykyusak 8binoHeHuro:

1. BxumuueckuiictakanHacoinbre~0,5r0e3Boanoroxnopuaamend (1) CuCl2unaneiite~2SMicnupranaianeToHa.
2.PacTBOpuUTEBEIIECTBO,TEPEMEITNBAACOACPKUMOECTaKaHACTEKIITHHONTIAI0UKON. ECTUPacTBOPUTHCONBIIONHOCTRIOHEYAAETCS,aKKYPATHO CIICUTE
MOJIYYEHHBIM pacTBOP B IPYrOM CTaKaH.

3.Ilorpy3uTeBpacTBOPIIYIAATIUKAIICKTPOIPOBOHOCTUUUZMEPHTEIIEKTPOITPOBOTHOCTD.
4.O6partuteBHMaHneHalBeTpacTBopa.lIpuneiirekpactBopy2 SmnBosl. [ lepemeniaiite,00paTu TeBHUMaHUEHAN3MEHEHUEOKPACKH.

5.M3MepbTe 3IIEKTPOIIPOBOIHOCTH IIOJIYYEHHOIO pacTBOpa .

Pesynbrateinzmepenuit/HadmoneHuit

BemectBo DIIEKTPOMPOBOTHOCTHBCIIUPTE (AIIETOHE) DIIEKTPOMPOBOIHOCTHITOCIIEI00ABICHHUSBOIBI

Xnopuamenu(ll)
Bb1600b1: OTpa3suThBIUSHAEPACTBOPUTEISIHAIICKTPOITPOBOIHOCTD COJTH.

Konmpononvresonpocor: 1. Q4EMCBHIETENBCTBYETPOCTIIEKTPOIIPOBOAHOCTHCOIUIIPHI00aBIeHHHBOIBI? 2 TTouemynsmenseTcsBeTpacteopa? 3 . Kak
BJIASET IPUPOJIa PACTBOPHUTEINS HA DIIEKTPOTHUTUICCKYIO IUCCOIHAIINIO?

. TOUKA \' POCTA
JladoparopHbliionbITNe2.«CHIbHBIEH CJI1a0ble YJIEKTPOJIUTHI \

TeopeTnueckasqacTb. INEKTPOIUTAMUHA3ZBIBAIOTCABEIIECTBA, PACTIaIAl0IIMECTHANOHBIBCIIEICTBUEAIEKTPOIUTUIECKOM

JUCCOIMAITMU. PacTBOpPBI DJIEKTPOJUTOB SBIISIOTCS IMPOBOJHUKAMH BTOPOTO pPOJAA, TaK KaK IMPOBOAAT JJICKTPHYSCKHH TOK 3a C4€T WOHOB. Ilo
CIIOCOOHOCTH K DJIEKTPOTUTHYECKON TUCCOIMAIUHU AJIEKTPOJIUTHI YCIOBHO PA3elisiOT Ha CHIIbHBIE U cia0Oble. CHIIbHBIE DIIEKTPOIUTHI MPAKTUYECKH
TIOJTHOCTBIOTHCCOITMMPOBAHBIHANOHBIBPA30aBICHHBIXpAacTBOPaX . K HUMOTHOCSTCSIMHOTHEHEOPTaHUIECKHECOTH, HEKOTOPBICKUCIIOTHIN TICTIOUYH

. Cnalple 37eKTpO- JIUTHI JUIIh YACTUYHO JUCCOIMHPOBAHBI HA MOHBI, KOTOPHIE HAXOJSITCS B IMHAMUYECKOM PAaBHOBECHH C HEAUCCOIMHPOBAHHBIMU
MoJekynamu . K ci1aGpiM 31eKTpoIuTaM OTHOCSITCSI MHOTHE OpTaHUYECKHE KHCIOTHl 1 OCHOBAHHUS .

[TpakTrdeckas 4acTb.l/[env pabomwl: ONPENCIATH, SBISIOTCS JIA BBIIAHHBIC BEIISCTBA CHIIBHBIMH WIIM CJIA0BIMH JJICKTPOJIATAMH Ha OCHOBAHHH
U3MEPEHUS SJIEKTPOITPOBOAHOCTH MX PACTBOPOB .

Ilepeuenvoamuuxosyugposoiiniabopamopuu: NaTIUKIIEKTPOIIPOBOTHOCTH.

HHononnumenvHoeobopyoosanue: TpUXUMIYeCKUXcTakaHa(25—50Mir), IpOMBIBATKACTUCTHILTUPOBAHHON BOJIOM.
Mamepuanviupeaxmuewi:10%-Hb1epacTBOPHICOISTHOMN, a30THOMMYKCYCHOWKHUCIOT(>KeNIaTeIbHOBKAMNEIbHUIAX );priIbTpoBaIbHasIOyMara.




Texnuxabeszonacnocmu: Co0It01alTeMepbIO€30TTaCHOCTUIIPUPAOOTECKUCIOTAMH H IIEIOYAMH.
Huempyrkyusk vinoanenuio:

1.BTpu crakanananeiteno 25—5S0MIIuCTHILIUPOBAHHONBO/IBI.
2.BriepBrliicTakano0aBbTe | KaIuIioyKCyCHOUKHUCIOTHI, BOBTOPOH—COJISTHON, BTPETHI — a30THOM.
3. 13MepbTeaneKTPONPOBOIHOCTHKAK 10T OPACTBOPA, BBITUPASAIILYT (PUIBTPOBATHHONOYMAaronnocieKaKJJorou3MepeHHsL.
Pe3ynbratsl n3MepeHui

NeripoObl  [3HaUEHMEITEKTPONPOBOAHOCTU,MKCM/cM  [HazBaHMEBBIZAHHOTOBEIIIECTBA

1
2
3

Bvi600wv1: OTpazuTenpuHa Ie)KHOCTHBEIECTBKCUITBHBIMUCIIA0BIMAICKTPOIUTaM. KOHTPOJILHBIEBOIIPOCHI:
1.IToueMypacTBOPCOISIHONKUCIOTHUTYUIIEIPOBOAUTINEKTPUYECKUHTOKIIOCPABHEHUIO CPACTBOPOMYKCYCHOMKUCIOTHI? 2.K
KaKHUM JJICKTPOJIMTaM OTHOCUTCS pacTBOp a30THOM KucyioThl? 3 . 3ananue s noarorosku k ['MA, BITP

q)OpMy.]'IbITOJ'IBKOCJI8.6LIX9J'ICKTpOJ'II/ITOBHpe,Z[CTaBJ'IeHLIB paay:
1.Ca(OH)2H2S HS0s  2.H,CO3NH3-H20,HzS  3.KOH,KNOg,HCI  4.ZnS04,MgClz,HBr Tqu“',,OCTA
\

JdemoHcTpauMOHHBIHONBITNG2 .« 3yUeHHeBIUSAHUAPAINYHBIX(PAKTOPOBHACKOPOCTH PeaKIMm»

TeopernueckasgyacTb. CynecTBYyIOTpa3HbIEMO 1N DUKALTMUITPUOOPAITIIU3YUEHUAX UMUUECKUX peakIiii. BOJHOMKOHCTPYKIIMUPOIbPEAKTOPA BHIMOIHIET
oObIyHast MpoOUpKa, B Ipyroii, 6osiee cOBpeMeHHOM, — cocy JlanmonbTa.

OpnHako TeXHHMKA IEMOHCTPAIIMUIKCIIEPUMEHTA OCTAaETCs OJMHAKOBOW. MeHseTCsl TUIIb MOPSIOK CMEIIMBAaHUs pearupyrouux seuiects. CHavana
BIIPOOUPKY-PEAKTOP 3aIMBAETCS] pACTBOP KHUCIOTHI, @ B HETO MOMEIaeTcsl TBEP0e BEIIECTBO (LIMHK, MpaMop).
[paktuyeckasyactb.l{enbpaboThI: U3y THBINSIHUEPAZTUYHBIX PAKTOPOBHACKOPOCTBXUMUYECKON PEAKIIMH.
Ilepeuenvoamuuxosyugposoiinabopamopuu:AATINKTEMIIEPATYPBI TIIATHHOBBIMH.
Jlononanumenvsrnoeobopyoosanue:npuOOpUIIU3yIEHUSICKOPOCTUXUMUYECKUX PEAKIINN ;3K TPUYECKAATUINTKA;CTAKAHXUMUYECKUHA250MJT; ImaTeb;
KPUCTAIIM3ATOpP AJsl IpoMbIBaHUs cocynoB Jlanmonbra; mpobdupku [1X-21 (3 mT.) .
Mamepuanviupeaxmugwi:consHaskucioTa(4%-uoiii);consHaskucaora( 1 0%-Hplif);KycoOuKkr MpamMopa;opoIIoKMpamMopa;yKCycHaskucinoTa(6%- Hbli);
[IUHK; IepoKcu Boopoaa (3%-Helit); muokcua Mapranna (IV) .
Texnuxabesonacnocmu:Cobi01aThIIPaBUIaPA00THICKUCIOTAMUHHATPEBATEIbHBIMUAIIEKTPUUECKUMUIIPUOO-paMH.

Hncmpykyusk 6binoNHEeHU0:

Onvim [ .BnustHUENTpUPOAbIPEArnP yIOIUXBEIIECTBHACKOPOCTEXUMHUECKON PEaAKIIUN

B onno koneno cocyna Jlannonsra Haneiire 3 mit 1 M pacTBop yKCycHON KUCIIOTHI fb%-HbIil pacTBOp), B APYroe KOJIEHO MOMECTUTE 2—3 IpaHyI bl
nuHKa. Bo BTOpOii cocyn Jlan- nonpTa Haneiite 3 mu 1 M consHol kuciotel @%-Hbli), B Ipyroe koiaeHo — 2—3 TpaHyisl uHKA . [Ipucoennnure
cocyabl JlaHT0BTa K MAHOMETPHUECKUM TPYOKaM.

Obpamume 6Humanue! OIHOBpPEMEHHO TiepeleiiTe KUCIOTHI B cocynax Jlammombra K rpanynam IuHKa. CpaBHUTE YPOBHH JKMIKOCTU B
MaHOMETPHYECKUX TPyOKax. VYuyamuecs nenaroT BbIBOJ O pa3HOU CKOPOCTH XUMHUUYECKUX PEAKLIMM .



Onbim2.BIisiHUEKOHIIEHTpAlUMPEAr UPYIOIUXBEIIECTBHACKOPOCTEXUMHYECKON PEAKIIMKU
B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HOU CONSTHOM KUCIOTHI, B JPYroe KOJEHO moMectute 2—3 rpaHysbl HUHKA . Bo BTOpo# cocyn
Jlannonera Hanedte 3 Ma 10%-HOW CONSHOM KHCIOTHI, B Jpyroe KojJeHo — 2—3 rpaHyiabl IuHKA. [Ipucoegmnure cocynbl Jlanmonera K
MaHOMETPHUYECKHM TPYOKaM.

Obparute BHHMaHue! OJHOBpEeMEHHO TMepeneite KUCIOThl B cocynax Jlanmonbra K rpaHyinam nuHKa. CpaBHUTE YPOBHU JKHJIKOCTH B
MaHOMETPUYECKUX TpyOKax. VYyamuecs aenarT BBIBOJ O Pa3HOW CKOPOCTH XUMHUUYECKUX PEAKIIUM.
Onvim3.BnussHrEeTEMIIEPATYPBIPEArHP YOI X BEHIECTBHACKOPOCTBXUMUYECKOM pEaKIINU

B onno koneno cocyna Jlannonera Hanerte 3 mi 10 % constHOM KHUCIIOTBI, B APYroe KOJIGHO MOMECTUTE 2—3 rpaHysbl IIMHKA . Bo BTOpoi cocyn
Jlangonera Hamedite 3 mi 10%-HOW consi- HOM KHCIOTHI, Harperod Ha BoasHOW Oane mo 50 °C, B nmpyroe KojieHO — 2—3 TrpaHysbl ITMHKA.
[IpucoenuauTe cocyasl JIaH10JIbTa K MAHOMETPUICCKIM TPYOKaM.

OO6patute BHuManue! OIHOBPEMEHHO TmepeneiTte KUCIOThl B cocyaax JlanmonmbTa K rpaHynam LuUHKA. CpaBHHTE YpPOBHH JKUAKOCTU B
MaHOMETPHYECKUX TPYyOKax. VYuyarmuecs 1enatT BBIBOJ O Pa3HOU CKOPOCTH XUMHUUYECKUX PEAKIIHHM .

OnvimNe4. BAMsHUENOBEPXHOCTUCOITPUKOCHOBEHUAPEAr NP YOI X BELIECTBHACKOPOCTbXUMUYECKOM PEaK 1

B onno xoneno cocyaa Jlangonera Haneire 3 M 4%-HOM COJISIHOM KHUCIIOTHI, B IPYroe KOJEHO MoMecTuTe 1 r Mpamopa, B3SITOro B Buje Kycouka. Bo
BTOpOU cocyx Jlanaonbera Hanelte 3 mi 4%-HOU COJNSIHOM KUCIOTHI, B Apyroe KojieHo — 1 r nopomka mpamopa. [Ipucoeaunure cocynsl Jlangonera k
MaHOMETPHYECKUM TPYOKaM.

Obpamume enumanue! OTHOBpEMEHHO IMepeneiTe KHUCIOThl B cocydax JlanmonmbTta K Mpamopy IuHKa. CpaBHUTE YpPOBHM JKUAKOCTU B
MaHOMETPHYECKUX TPYyOKax. VYwyarnuecs Aenai0T BBIBOJ O pa3HOM CKOPOCTH XUMHUECKUX PEaKIIHil.
Onvim).BnyusHreKaTanIn3aTopaHaCKOPOCTEXUMUYECKON peaKkIK

B crakan ¢ Bogoii, Harperoit 1o 50 °C, momectute 2 1eMOHCTpAIlMOHHBIE MPOOUpKH ¢ 2 MiT 3% -HOro pacTBopa MepoKcuia Boopoaa. Beiaepxkupator
npoOUpPKH B BOJAE OKOJIO 2 MUH. V3BiekuTe MpOOMPKU U3 BOISHOW OaHU M MPOJAEMOHCTPUPYHTE ydallMMCS pe3ylbTaT — HAa CTEHKAaX MPOOUPKH
HOSIBUJIMCH IY3BIPKM Ta3za Kuciopoaa. B oaHy u3 mpoOupok BHecuTe Ha KOHYMKe Immartens auokcupa mapranua (IV) . Habmronator sHepruuHoe
BBIICJICHUE KUCIIOPO/Ia.

Koumponwnwvie sonpocwi: 1.0T kakux (akTopoB 3aBUCUT CKOPOCTh XUMUUeckoi peakuuu? 2.IloueMy pasnokeHre nepokcuia BoAopoa BOPUCYTCTBUU
muokcuaa Mapranna (IV) cuayana uaér oueHsb OBICTPO, a 3aTeM 3aMeIsIeTCsI?

3.3apanussApa3BUTHAG YHKIIUOHATbHOUTPAMOTHOCTH:

B Tpu oguHakoBbie MPOOUPKU YYCHHKH HAIUIHM 1O 5 MJ pacTBOpPa COJITHON KUCIOTHI OAMHAKOBOW KOHIICHTpAIMU. B mepBy0 MpoOUpPKY MOIOKUIN
CTPYXKKIKEIe3a,BOBTOPYIO—CTPYKKHITUHKA,BTPEThI0—CTPY>KKHHEU3BECTHOT OCBETIIOTOSPKOOIECTSIIETO

MmeTanna. Hanbosiee MHTEHCHMBHO BBIJCICHUE ra3a HAOMIONaNM B TPETbeld MPOOUPKE C HEM3BECTHBIM METaJLIOM. BoC‘
BTOPOW MPOOHPKE C ITMHKOM WHTEHCUBHOCTH BBHIICNICHUs Ta3a Oblla MEHbINIE, YeM B TpeTheil. B mepBoi mpoOupke ¢
JKEJIe30M UHTCHCHUBHOCTD BBIJICJICHHSI ra3a Obljla HANMEHBIIICH. B
a)/leiicTBue kakoro (axTopa, BIHSIONIETO HA CKOPOCTh peakiuu, HaOmomanu ydamwmecs? 0) Kakoit metasm mor
HAXOJHUTHCS B TPEThEH MpoOupke? 3anuinTe Ha3BaHUe MeTalla.

4.Ha rpaduke mpeacTaBieHa 3aBUCHUMOCTbh KOHIIEHTPAIMM HCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIIMA OT BPEMEHU
MPOTEKAHUS PEAKIINH:

Puc. 20. I'paduk 3aBUCHMOCTH KOHIIEHTPAIIMM WCXOJHBIX BEIICCTB M MPOIYKTOB PEAKIIUH OT BPEMEHHU MPOTCKAHUS A
peakuuu

A

OHpeI[eJ'II/ITC,KaKaﬂKpI/IBaﬂOHI/ICBIBaeTI/I3MCHCHI/ICKOHHGHTpaHI/II/II/ICXOI[HLIXBCH_[CCTB,aKaKaH—HpOIIYKTOBpeaKHI/II/I.

Ty



IlepeuyeHbAOCTYMHBIXMCTOYHMKOBUHpOPMaMU TquA! i

1.BacunwesB.I1., Mopo3osaP.Il., KoueprunaJl.A.IlpakTukymMno aHanuTHYECKON XuMuu: Yuebd.nocoduenis By3oB .-M.: Xumus, 2000 . — 328 c.
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