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JlanHas oOpa3zoBaTelibHasi mporpamMma 00eCIeurBaeT YCBOCHHE YYAIUMUCS BAKHEUIINX XUMHUYECKHX 3aKOHOB, TEOPHH M MOHSATHH; (popmupyer
MPEACTABICHUE O POJIM XUMHUHU B OKPY’KAIOIIEM MHUPE M KU3HMU denoBeka. [Ipu 3TOM OCHOBHOE BHMMaHHUE YAENSAETCS CYUIHOCTH XMMHYECKUX PEAKIUN U
METOJaM MX OCYIIECTBIICHUS.

OmHuM W3 OCHOBHBIX TPHUHIIUIIOB TOCTPOCHHS MPOTPAMMBI SIBJISIETCS TPUHIIUI JOCTYIMHOCTU. OJKCIEPUMEHTAIbHBIC JaHHBIC, TOJyYCHHBIC
YYaITUMHUCS MPU BBIMOJTHEHUH KOJMYECTBEHHBIX OMBITOB, MO3BOJIIOT yUAIIMMCSI CAMOCTOSITENIBHO JIelaTh BHIBOJBI, BBISBISATH 3aKOHOMEpPHOCTHU. [loaxo/bl,
3aJI0’)KEHHBIC B COACPIKAHHUE MPOTPAMMEI Kypca, CO3/Ial0T HEOOXOIUMBIC YCIIOBHUS I CHCTEMHOT'O YCBOCHHS YYAIIUMUCS OCHOB HAYKH, JUIsI 00CCTICUCHHUS
Pa3BUBAOIIETO W BOCIUTHIBAIOIIETO BO3/ICHCTBUSI 0O0yUEHHUS HA JIMYHOCTH ydaierocs. @opmupyemMbie 3HaHUS JOJKHBI CTaTh OCHOBOW CHCTEMBI yO© K ICHHI
HIKOJIHUKA, LIEHTPAJIbHBIM SIIPOM €ro HayyHoro mupoBo33peHusi. Ha 0aze mentpa «Touka pocta» obecrieunBaeTcs peanu3aiusi 00pa3oBaTEIbHbBIX
MPOrpaMM E€CTECTBEHHO-HAYYHOW W TEXHOJIOTMYECKOW HAIPAaBJICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUU C TPEOOBaHUSMHU 3aKOHOJATEILCTBA B cdepe
oOpazoBaHus U ¢ YU4ETOM pekoMeHaanui denepabHOTo oneparopa yueOHOro mpeaMera « XuMus».

OO6pazoBarenbHas porpaMMa Mo3BOJIIET HHTETPUPOBATh pean3yeMble MOAX0/Ibl, CTPYKTYPY M COJAEpKaHHE MPHU OpraHu3alluu 00y4YeHHUs] XUMHUU B
8—9 kiaccax, BEICTPOSHHOM Ha 0aze Jr000ro U3 JOCTYIMHBIX Yu4eOHO-MeToanIecKux KomruiekcoB (YMK).

Hcnons3zoBanne o6opynoBanus « Touka poctay npu peanuzanuu qanHoi OI1 mo3BossieT co3aarh yCiaoBHS:

* IS pacIIMPEHUs COACPIKaHUS IIKOJIBHOTO XMMUYECKOTO 00pa30BaHuUs;
* JJIs1 TIOBBILLICHMS [TO3HABATEIbHON aKTUBHOCTH 00YYaIOLIMXCS B €CTECTBEHHO-HAy4YHOU 00/1acTH;

* ISl pa3BUTHS IMYHOCTH PeOEHKA B TIpoIiecce 00YUCHHS XUMHUH, €T0 CIIOCOOHOCTEH, (POPMHUPOBAHUS U YAOBJIECTBOPEHHS COIIMATBHO 3HAUUMBIX
WHTEPECOB M TIOTPEOHOCTEHH;

+Juid paboThl ¢ OJapEHHBIMU IIKOJIBHUKAMH, OpTraHU3alluy UX Pa3BUTHUS B PA3JIMYHBIX 00JIaCTSIX 00pa30BaTEIbHOM, TBOPUECKOM AEATEIbHOCTH.

BBenenue

B 00ydyenun xumun 00JbII0€ 3HAUEHUE UMEET IKCIIEPUMEHT. AHATU3UPYS PE3YIbTaThl TPOBEIEHHBIX OIBITOB, yUalTHecs YOSKIAIOTCS B TOM, YTO Te
NI HWHBIC TeOpeTI/ILIeCKI/Ie HpeIICTaBJIeHI/Iﬂ COOTBGTCTBYIOT nJIn HpOTI/IBopean peaJII)HOCTI/I. TOJH)KO OC}’HICCTBJI?I?I XI/IMI/I‘-IGCKI/II\/JI BKCHepI/IMCHT MOXHO
MIPOBEPHUTH JIOCTOBEPHOCTh IMPOTHO30B, CIEIAaHHBIX HAa OCHOBaHWUHW TeOopuUH. B mporiecce 3KCIEpUMEHTATbHONW pabOThl ydammuecs MPHOOPETArOT OTMBIT
MO3HAHUS PEATbHOCTH, SIBISIFOIIMKACA Ba)KHBIM ATarioM (OpPMHUpPOBAHUS Y HUX YOEXKIACHUU, KOTOpPbIE, B CBOIO OYEpEelb, COCTABISIOT OCHOBY HAyYHOTO
MUPOBO33peHUs. Peanm3amus ykazaHHBIX IeJiell BO3MOXKHA MPU OCHAIIEHUH IIKOJIHHOTO KaOWHETa XMMHH COBPEMEHHBIMH TpuOopamMu U o0opyaoBaHueM. B
paMKax HallMOHAJIBHOTO MpoekTa «OOpa3oBaHKUE)» ITO CTAJIO BO3MOXKHBIM OJ1aroiapsi CO3JJaHUI0 B 00II€00pa30BaTeIbHBIX OPTaHU3AIUAX, PACTIONO0KEHHBIX B
CEJIbCKOM MECTHOCTH M MaJbIX TOopoJiaX, IIEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYUYHON M TEXHOJIOTHYecKoi HampaBieHHocTel «Touku pocra». BHenpenue
3TOTO O60py210BaHI/I$I IIO3BOJIUT KAYCCTBCHHO HU3MCHUTH HpOLIGCC O6y‘-IeHI/I$I XUMHUHU. KOJII/I'-ICCTBGHHI)IG 3KCHepI/IMeHTI)I IIO3BOJIAT HOJIy‘-IaTI) IlOCTOBGpHYIO
nH(pOpMAIMIO O MPOTEKAHWHM TEX WJIM WHBIX XHMHUYECKHX IpOIleccax, O CBOWCTBaxX BemecTB. Ha OCHOBE MONMy4YEHHBIX AKCIIEPUMEHTAIBHBIX TaHHBIX
o0ydaeMble CMOTYT CaMOCTOSATEIBHO JeiaTh BBIBOJBI, 000OIIATH pPe3yibTaThl, BBISIBIATH 3aKOHOMEPHOCTH, YTO OJHO3HA4YHO OYJET CIOCOOCTBOBATh
ITIOBBIILICHU IO MOTHUBAIIUA o6yquI/151 IIKOJIBHUKOB.

LlenTpsl 0Opa3oBaHUs €CTECTBEHHO-HAYYHOM HAIpaBICHHOCTH «Touka pocTa» CO3MIaHbI C IENIbI0 Pa3BUTHS y 00YUAIONIUXCS €CTeCTBEHHO-HAYYHOM,
MaTeMaTHU4eCKO, HHPOPMAIIMOHHON TPaMOTHOCTH, (POPMUPOBAHKS KPUTHUECKOTO M KPEAaTUBHOT'O MBIIIJICHHS, COBEPIIIEHCTBOBAHUSI HABBIKOB €CTECTBEHHO-
HAYYHOW HAIMPABJICHHOCTH, a TAKXKE IS MMPAKTHIECKONW OTpabOTKM yueOHOTo MaTepuaa 1o yuyeOHbm npeameram «Dusukay, « Xumusy, «buomorus .



Heap 1 3agaun

+ Peanmu3zanus ocHOBHBIX 0011€00pa30BaTENbHBIX IPOrPAMM MO YYEOHBIM IIpeIMETaM €CTECTBEHHO-Hay4YHON HAINpaBJICHHOCTH, B TOM YHCIIE B paMKax
BHEYPOYHOH JIeATEILHO CTH 00yUaroInuXxcs;

+ pa3paboTKa W pearu3anus Pa3HOYPOBHEBHIX JOIMOJHUTEIBHBIX 00MIC00pa30BaTEIbHBIX MPOTPAMM ECTECTBEHHO-HAYYHON HAMPABICHHOCTH, & TAKXKE
MHBIX TIPOrpaMM, B TOM UHKCJIE€ B KAHUKYJISPHBINA IEPUOS;

*  BOBJICYCHHC YHAIIUXCA U IEJArOrH4CCKUX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIBbHOCTD,

+ OpraHuzaius BHEY4eOHOH IEATENbHOCTU B KaHUKYISIPHBIN MEepHOJ, pa3paboTKa M peanu3alus COOTBETCTBYIOIIMX 00pa30BaTelIbHBIX MPOrpaMM, B
TOM YHCIIE JJIsl JTarepei, OpraHM30BaHHBIX 00pa30BaTEIbHBIMU OPTAaHU3ALMSAMH B KAHUKYJISIPHBIA IEPUOT;

* TIOBBINIEHWE NPO(GECCHOHATBHOTO MAacTepCcTBa IEAarorn4ecKuX paOOTHUKOB IIGHTPA, PEAIM3YIOIIUX OCHOBHBIE U  JIOTIOJHHUTEIBHBIC
001eo0pa3oBaTeNbHBIC TIPOTPAMMBI;
Cosnmanme nentpa «Todka pocra» mpennonaractT pa3BUTHE 00pa3oBaTeNbHON HHOPACTPYKTYyphl 00mIe00pa3oBaTEeIbHONW OpraHM3allMd, B TOM YHCIIC
OCHalleHue o011eo06pa3zoBaTenbHON OpraHu3aluu:

+ 000opyZOBaHUEM, CpEICTBaMU OOYyYEeHHS M BOCHHUTAaHUS JUIsl U3y4EeHUsS (B TOM 4YHCIIE SKCIEPUMEHTAIbHOr0) IMPEAMETOB, KypCOB, IUCLMILIUH
(Momynei) ecTeCTBEHHO-HAyyHOW HAmpaBICHHOCTH IPH  pPEAIM3alUd  OCHOBHBIX  OO0IIEOOpa3oBaTEeNbHBIX MPOTrPaMM U JOMOJHHUTEIbHBIX
00111e00pa30BaTENbHBIX MMPOTPAMM, B TOM YHCIIE JUIs PACHIMPEHHS COJIepKaHUs yueOHBIX npenMeToB «Dusnkay, « Xumusy», « BHoaorus»;

' O60py,Z[OBaHI/IeM, cpeacrBamMu O6y‘{eHI/IH U BOCIHUTAaHHUA UId pealn3aliu IIporpaMm JOIOJHUTCIBHOI'O O6paSOBaHI/IH eCTeCTBeHHO'HaquOﬁ
HAITPpaBJICHHOCTH,

*  KOMIIBIOTEPHBIM U MHBIM 000pYyI0BAaHUEM.

[MpodunpHBIA KOMITIEKT 000PYIOBaHHUS MOXKET OBITH BBIOpaH UIs 00IIE00pa30BaTEIbHBIX OPTaHU3AINN, UMEIOIIMX Ha MOMEHT CO3JIaHUs LIEHTpa
«Touka pocta» HabOp cpeacTB OOyYEeHHS W BOCHUTAHUS, MOKPHIBAIOIIMK CBOMMHU (PYHKIIMOHATBHBIMA BO3MOXHOCTSIMH 0a30BbIe MOTPEOHOCTH TpH
U3Y4YeHUH y4eOHBIX mpeaMeToB «Dusnkay, «Xumus» u «buomorusy .

[lepeuens, MUHUMAIIEHO HEOOXOAUMBIC (YHKIIMOHATBHBIE M TEXHUYECKHE TPEOOBAaHUS W MUHUMAIBHOE KOJUYECTBO OOOPYJIOBAaHUS, PACXOIHBIX
MaTepHaJIoB, CPEACTB OOyYEeHHS W BOCIUTAHUS IS OCHAIIEHUS MEHTpOB «Touka pocray, ompenensroTcss PernoHaJbHBIM KOOPAWHATOPOM C YYETOM
[TpumepHoro mepedyHs 0O60PYIOBaHUS, PACXOIHBIX MaTEpUaoB, CPEIACTB OOy4YEHHUS M BOCHUTAHMS IJIA CO3JaHUS U oOecreueHus: (PyHKIMOHUPOBAHUS
[IEHTPOB 00pa30BaHUS €CTECTBCHHO-HAYy4YHOW HampaBleHHOCTH «Touka pocta» B 0011e00pa3oBaTeNbHBIX OPTaHU3AIMIX, PACTOIOKEHHBIX B CEIHCKOM
MECTHOCTH M MaJIbIX TOPOax.

[IpodunpHeIi KOMIIEKT 000pyI0BaHMs obecrieunBaeT 3PPEKTUBHOE AOCTHKEHNE 00pa30BaTENbHBIX Pe3yIbTaTOB 00YUYAIOIIMMHUCS TI0 IPOrpaMmmam
€CTECTBCHHO-HAYYHOW HAIMPABICHHOCTH, BO3MOXXHOCTh YIUIYOJNEHHOTO W3YYEeHUS OTACTBHBIX MPEIMETOB, B TOM 4HCIE Ui (OPMUPOBAHUS
M300peTaTeNbCKOr0, KPEaTUBHOTO, KPUTUUYECKOTO MBIIIJICHUSA, Pa3BUTHA (YHKIHMOHAIBHONW TPAMOTHOCTH Yy OOYyYalOIMXCs, B TOM YHCIE €CTECTBEHHO-
HAYyYHOW M MaTeMaTU4YeCKOW. DKCIEPUMEHT ABJIAETCS UCTOUHUKOM 3HAHHUM M KPUTEpUEM UX UCTUHHOCTH B Hayke. KoHIenusi coBpeMeHHOro 00 pa3oBaHus
MOJIPa3yMeBaeT, YTO B Y4EOHOM IKCTIIEPUMEHTE BEAYIIYIO POJIb JOJDKEH 3aHSATh CAMOCTOSTENBHBIN NCCIIeI0BATEIbCKUI YICHUYECKUI IKCIIEPHUMEHT.

CoBpeMeHHbBIE JKCIEPUMEHTAIBHBIC HWCCIICAOBAHHS IO XHUMHH YXKE€ TPYJHO TPEICTABUTh 0O€3 HMCHOJb30BaHUS HE TOJHKO AHAJIOTOBBIX, HO U
muppoBEIX H3MepUTENbHBIX NpubopoB. B ®denepambHoM ['ocymapctBenHoM OOpazoBarensHoM Crangapre (PI'OC) mpomucaHo, 4TO OJHUM U3



YHUBEPCAJIbHBIX YYEOHBIX JEHCTBUM, MPUOOpPETaeMbIX YyYallUMHCA, JOJDKHO CTaTh YMEHHUE «IIPOBEICHUS OIBITOB, MPOCTHIX AKCIEPUMEHTATbHBIX
UCCIIEIOBAaHUMN, IPSMBIX U KOCBEHHBIX H3MEPEHHI C HCIIOJIb30BAaHHEM aHAJIOTOBBIX U U(POBBIX H3MEPUTEIBHBIX IPUOOPOBY.

VY4eOHblil AKCIEPUMEHT O XMMHUHU, MPOBOJMMBIM Ha TPAJUIIMOHHOM O000pYyJOBaHMU, Oe3 NpUMEHEHHUs LU(POBBIX J1a0OpaTOPUN, HE MOXKET
MO3BOJIUTH B MOJIHOM Mepe pelIuTh BCE 33[]a4ul B COBPEMEHHOM 1IKOJIe. DTO CBSI3aHO C PSIIOM MPUYHH:

*  TPaAMIIMOHHOE IIKOJIHLHOE 000PYAOBaHHUE N3-3a OTPAHUYCHHUS TEXHUUECKIUX BO3MOKHOCTEH HE IMO3BOJISIECT MPOBOIUTH MHOTHE KOJTMYECTBEHHBIC
HCCIIEJIOBAHNUS;

' JINTUTETHHOCTH MPOBEJCHUS XUMUYECKUX UCCIICIOBAHUI HE BCET/a COTIIACYETCS C JTUTENbHOCTHIO YIEOHBIX 3aHATHH;

* BO3MOXXHOCTbH ITPOBEJICHNSI MHOTHX HCCJIEIOBAHUIN OrpaHUYUBACTCS TPEOOBAaHUSIMU TEXHUKU 0€30MacCHOCTH U JIp.

Hudposas nmabopaTopusi MOTHOCTHIO MEHSET METOIUKY W COJAEpKaHHE HSKCIEPUMEHTAIBHON JEeSITEIFHOCTH M DEIIaeT BBIIICTIEPEUYHCICHHbIC
npo6sieMsl. [1Iupokuii crieKTp TaTYUKOB MO3BOJISAET YUAIIUMCS 3HAKOMHUTBCS C TTapaMeTpaMi XMMHUYECKOT0 SKCIIEpUMEHTa HE TOJBKO Ha KaueCTBEHHOM, HO
U Ha KOJIMYeCTBEHHOM ypoBHe. L{udpoBas naboparopus mMo3BosIsSeT BECTH JUITMTEIbHBIM KCIIEPUMEHT Ja)Ke B OTCYTCTBHE IKCIIEPUMEHTATOpa, a 4acToTa X
MU3MEpPEHUIl HETO/IBJIacTHA YeJIOBEYECKOMY BOCIPHUSTHIO.

B npouiecce popmupoBaHus IKCIEPUMEHTAIBHBIX YMEHUN YUYEHHK 00y4YaeTcsl MPeACTaBIsTs HHPOPMAIKIO 00 UCCIEIOBAaHUH B YETHIPEX BUIAX:

* B BepOAJbHOM: OIMCHIBATH IKCIIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENIb AKCIIEPUMEHTa, (PUKCUPOBATh BHUMAHUE HA U3MEPSEMBIX BEITHMUNHAX,
TEPMHUHOJIOTUU;

* B TAOJIMYHOM: 3aMONHATH TaOIUIIBI JAHHBIX, JISKAIIUX B OCHOBE TIOCTPOCHHUS TpadUKOB (IIPU 3TOM y YUAIIIMXCSI BOSHUKAET MEPBHYHOE
MIPE/ICTAaBIICHUE O MacITabax BETUYMH);

* B TpauuECcCKOM: CTPOUTH TPAPHKH 10 TAOJUYHBIM JAHHBIM, YTO JaéT BO3MOXKHOCTbH MEPEX0a K BBIIBUKEHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEX]ly BeTMYMHAMHU (IIPU 3TOM YUUTENb IOKa3bIBAET IPEUMYIIECTBO B BU3YAIU3AIMH 3aBUCMOCTE MEXAy BEIMUMHAMU, HATJISITHOCTh U MHOTOMEPHOCTB);
B BU/JIC MATEMaTHYECKUX YPAaBHEHUH: JaBaTh MaTeMaTHYECKOE OMMCAHUE B3aUMOCBSI3U BETTMYHMH, MaTeMaTHUYeCKoe 00001IeHue.

[lepexon oT KakIoro 3Tama NpeacTaBieHUs WH(OPMAIMKM 3aHUMAET JIOBOJBHO OOJBIION MPOMEXKYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc
HE0OX0JMM, HO B CTApIIMX KJaccaX MOXXHO ObLIO OBl 9TO BpeMs MOTPATHUTh Ha pelIeHHe 0ojiee BAXKHBIX 3a1ad. B aTom miaHe nudposbie gabopaTopuu
CYLIECTBEHHO SKOHOMSAT BpeMs. DTO BpeMsi MOKHO moTpaTuth corijacHo ®PI'OC Ha ¢dopmupoBaHHE HCCIEIOBATENbCKUX YMEHHUH yyaluxcs, KOTOpbIe
BBIPA)KAIOTCS B CICAYIOIIUX JEHCTBUAX:

+ ompezeneHue NpoOiIeMsl,

*  TIOCTaHOBKA MCCIIEIOBATENLCKOM 3a/1auH;

*  IUTAaHUPOBAHUE PEIICHUS 3a/1a4H;

* TIOCTPOEHHUE MOJEIeH;

*  BBIIBIDKEHHE THIIOTE3;

* JKCIIepUMEHTaJbHAasl IPOBEpKa IUITOTE3;

*  aHaJIM3 JaHHBIX SKCIIEPUMEHTOB UK HAOJIOCHHUIA;
+ (opmyImpoBaHUE BHIBOJIOB.

[Tocneanue ronpl y yyamuxcsi HaOIrOgaeTCs HU3Kash MOTHBALIMS M3YUYEHHs] €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U KaK CIEJCTBUE MaJCHUE KauecTBa
oOpa3oBaHMUs.



[TocraBisieMble B IIKOJBI COBPEMEHHBIC CpPEICTBa OOydYeHHs, B paMKax mpoekra «Touka pocTa» coAepKaT Kak YK€ XOpOIIO H3BECTHOE
o0opy0BaHUE, TaK U MPUHIUIHAAIBHO HOBOE. DTO IU(POBBIE JIAOOPATOPHUHN U JaTYMKOBBIE CUCTEMBI. B OCHOBY 00pa3oBaTenbHOM MPOrpaMMbl 3aJI05KEHO
IpUMEHEeHHEe LUQPPOBbIX Jlaboparopuil. Temartuka NpeIOKEHHBIX AKCIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpe HpPUMEPHOM
00pa3oBaTeNnbHO MpOrpaMMbl 10 XHMHH, colepkanuio denepaabHOr0 rocyaapcTBeHHOro odpasosatenbHoro cranaapra (PI'OC) cpenHero (IOMHOrO)
o01iero oOpazoBaHMsL.

PaccmoTpenHble B TOCOOMH OMBITHI MPOLUIM HIMPOKYIO anpoOanuo. MHOTOJIETHSIS TpaKTHUKa UCIIOJIb30BaHUs XUMHUECKUX Mpuoopos, LIJI B mkone
HI0Ka3aja, YTO COBPEMEHHBIC TEXHUUECKUE CPEACTBA 00YUCHHsI HOBOTO TIOKOJICHHS MO3BOJISIFOT JOOUTHCS BRICOKOTO YPOBHSI YCBOCHHSI Y4eOHOTO MaTepuana,
YCTOWYHMBOTO POCTa MO3HABATEIBHOTO MHTEPECa HIKOJIBHUKOB, T.€. NPEOIONIETh Te MPOOJIEMBI, O KOTOPHIX TaK MHOTO T'OBOPST, KOTJa pPe4Yb 3aXOAUT O
COBpPEMCHHOM HIKOJIBHOM XHUMHUYCCKOM O6pa30BaHI/II/I.

JlaHHOE MEeTOMYeCKOe TIOCOOUE apPEeCcCOBAHO YUUTEIISIM XHMHUH, KOTOPBIC Pealn3yloT 00pa3oBaTelibHbIe MPOrpaMMBbI C UCIIOIb30BAHUEM 000y I0BaHUS
«Touka pocray.

Iliianupyembie pe3yJbTaTbl OCBOCHUS Y4eOHOI0 mMpeaMeTa « XUMHS» € ONUCAHHEM YHUBEPCAJIbHBIX YUeOHBIX el CTBHI, TOCTUTaeMbIX
o0yuyawmumucs
JIuunocmmuule pezyromamot
Obyuarowuiics noayyum 803MONCHOCHb OJis1 QOPMUPOBAHUS CLeOVIOWUX audHOCmHbIX YV

+  OIpenesieHue MOTHUBALIMU U3yUYeHHs yueOHOT0 MaTepHuaa;
*  OlLIGHUBaHHE yCBaMBAEMOI0 y4yeOHOro MaTepualia, UCXOAs U3 COLUANBHBIX M IMYHOCTHBIX LIEHHOCTEH;

' TIOBBIIIECHUE CBOETO 00Pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX HCTOPUYECKHUX COOBITHH, CBI3aHHBIX C Pa3BUTHEM
XAMHH U OOIIIECTBA;

* 3HAHHE IIPABWJI [TOBE/ICHUS B YPE3BBIYANHBIX CUTYALHAX;
*  OLIGHUBAHHE COLMAIBHON 3HAYMMOCTHU TIPOQecCuii, CBA3aHHBIX C XUMHUEH;
+ BJaJIeHME IpaBUIaMU 0€30MacHOro 0OpaleHUs ¢ XMMHUYECKUMH BEIIECTBAMU U 000py10BaHUEM, NIPOSBICHHE HKOJIOTUUYECKON KYJIBTYpHI.

Memanpeomemmnbwie pe3yibmamot
Pecynamusnbie
Obyyarowuiicsi NOIYYUM 803MONACHOCMY O/ POPMUPOBAHUS CIEOVIOWUX pe2yIamugHbix YV/I:
+  LIeJIernoaraHue, BKII0Yas MOCTAaHOBKY HOBBIX 1I€TIeH, MpeoOpa3oBaHue MPAKTHUECKOH 3aauu B TO3HABATENbHYIO, CAMOCTOSATEIbHBIN aHAN3
YCIIOBUH JOCTHKEHUS I Ha OCHOBE YU€Ta BBIJCIIEHHBIX YUUTEIIEM OPUEHTHPOB JCHCTBUS B HOBOM Y4eOHOM MaTepuae;

*  TUTAaHWPOBAHHME ITyTH JOCTIDKEHHS IIeTIeH;

*  YCTAHOBJICHHE LI€JIEBBIX IPUOPUTETOB, BBIJCICHUE aAJIbTEPHATUBHBIX CIIOCOOOB JOCTUKEHHUS LIETH U BBIOOP Hanbosee 3pPpeKTUBHOrO croco0a;
* YMEHHE CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMsl U yIIPABJIATH UM;

* YMEHHE MPUHUMATH PEIICHUS B IIPOOJIEMHOW CHTYaINH;

*  TIOCTAaHOBKAa Y4eOHBIX 3a/1a4, COCTaBJICHHE TJIaHA M MTOCIIE0BATEIbHOCTH JEHCTBHIA;

+  opranu3zaius pabodero Mecra IpH BHIIOJIHEHUH XUMHUECKOT'O IKCIIEPUMEHTA;



' TIPOTHO3UPOBAHME PE3YJHTATOB O0YUYESHHS, OLIEHUBAHUE YCBOCHHOTO MaTepualla, OI[eHKa Ka4eCTBa U YPOBHS MOJYUYSHHBIX 3HAHUN, KOPPEKLUS IJIaHa
U crioco0a AelCTBUS ITPU HEOOXOAUMOCTH.

LloznasamenvHoie
Obyuarowuiics noayyum 803MONCHOCIb OJisL POPMUPOBAHUS CledVIOWUX no3Hasamenvhvlx YVJ]:

+  TIOMICK U BBIJENIeHNE NHPOPMAITUH;

* aHaJM3 YCJIOBUH M TpeOOBAaHUH 3a/1a4M, BEIOOD, COMOCTABICHUE M 00OCHOBaHHE crioco0a perieHus 3a/1a4H;

+ BBIOOp HamOomee 3PPEeKTUBHBIX CIIOCOOOB peIIeHUS 33a4d B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA,

* BBIIBUKEHHE M 000CHOBAHME TMIIOTE3bI, BBIOOP criocoba e€ MpoBepKy;

' CaMOCTOSITENILHOE CO3JJaHHE AIITOPUTMA JICTEIILHOCTH IPU PEIICHUH MTPOOIIEM TBOPYECKOTO U IIOMCKOBOTO XapaKTepa;
* YMEHUS XapaKTepr30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHUIO U CBOHCTBAM;

*  OINHKCBIBAHUE CBOMCTB: TBEPJBIX, KHUJKUX, Fa3000pa3HBIX BEIIECTB, BHIACICHNUE UX CYIIECTBEHHBIX TPU3HAKOB;

+ U300pakKeHHEe COCTaBa MPOCTEHUIINX BEIIECTB C HOMOILBIO XMMUYECKUX (POPMYII M CYIIHOCTH XMMHUYECKUX PEAKLIUI C TOMOIIBIO XUMUYECKUX
YPaBHEHU;

* IPOBECACHUC Ha6J'IIOI[eHI/If/'I, OIMMCAaHUC ITPHU3HAKOB U YCJIOBI/Iﬁ TCUYCHHUA XUMHYCCKUX peaKHHﬁ, BBITTOJTHCHHUE XUMHWYCCKOT'O SKCIICPUMCHTA, BBIBOABI HA
OCHOB€ aHalIn3a Ha6J'IIo,Z[eHPII>1 3a SKCIICPUMCHTOM, pCIICHUC 3a/iaY, ITOJIYyUYCHHUC XUMHYIECKOU I/IH(I)OpMaI_[I/II/I N3 pas3JIMYHbIX HCTOYHHUKOB,

*  YMEHHE OPraHU30BBIBATH UCCIICAOBAHUE C LIENIBIO TPOBEPKU TUIIOTES;
*  YMEHHE JIeJIaTh YMO3AKIIOUeHUS (MHAYKTUBHOE U 110 aHAJIOTHUU) U BBIBOJIBL;
*  yMeHHE 00BEKTHBHO OLIEHUBATh MH(OPMALIHIO O BEIIECTBAX U XMMHUYECKUX MPOIleccax, KPUTUYECKH OTHOCUTHCS K TICEBAOHAYYHON MHPOPMAIIHH.

Kommynuxamusnwie
Obyyarowuiics NOIYYUM 803MONACHOCIY OJiA POPMUPOBAHUS CEOVIOWUX KOMMYHUKamuenvix YV/I:

*  TIOJTHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBUU C 3aJ]a4aMH U YCIOBUSIMH KOMMYHHKAIINH;

* QJIGKBAaTHOE HMCIIOJIb30BAHUE PEUEBBIX CPEJICTB JUIS YUACTHUS B TUCKYCCHUU M apTyMEHTAIUU CBOCH MO3UIIUH, YMEHHUE MPEICTABISATH KOHKPETHOE
coJiep)KaHne ¢ COOOIIEHNEM ero B MMChbMEHHOM 1 YCTHOH opMe, onpeieNieHre ClIoco00B B3aMMO/ICHCTBUS, COTPYIHHYECTBO B TIOMCKE U cOope
nHpopMmanuu;

+ompenesieHue crnoco00B B3aUMOIEUCTBHSI, COTPYITHUYECTBO B OMCKE U cOOpe MH(OpMaLMK, yUyacTHe B 1Uajiore, iIaHUpOBaHUE OOIINX CIoco00B
paboTHI, MPOSIBIICHHE YBAXKUTEIBHOTO OTHOLICHUS K APYTHM YYaIlIIMCS;

*  OINHCAHWE COJCPIKAHUS BBITOIHAEMBIX ACHCTBUH C [IEIbI0 OPUEHTHPOBKH B MIPEMETHO- TPAKTUIECCKOM eATEIILHOCTH;

* YMEHUS YUHUTHIBATh Pa3HbIe MHEHHUS U CTPEMUTHCS K KOOPIMHALMN PA3IMYHBIX MO3UINHI B COTPYIHUYECTBE;

+ (hopmynHpoBaTh COOCTBEHHOE MHCHHE W TIO3HUIIUIO, apIYMEHTHPOBATH M KOOPIUHUPOBATH €€ C MO3UIIUSIMHU apTHEPOB B COTPYIHUYCCTBE MTPH
BBIPA0OTKE OOIIETO PEIIeHNs B COBMECTHOU JeSITEIbHOCTH;

* OCYILECTBIISATh B3aUMHBII KOHTPOJIb ¥ OKA3bIBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOILIb;
* TUTAHUPOBATh OOMIHE CIIOCOOBI PabOTHI; OCYIIECTBIISATH KOHTPOJIb, KOPPEKIINIO, OLIEHKY JeWCTBUH MapTHEPA, YMETh YOCKIaTh;



' UCTIOJIb30BATh aJICKBATHBIE S3BIKOBBIE CPECTBA JIJIsl OTOOPAKEHUSI CBOUX YYBCTB, MBICIIEH, MOTUBOB M MOTPeOHOCTEH; 0TOOpakaTh B peun
(onucanue, 00bCHEHUE) CO/IEPKaHNE COBEPIIAEMbIX JIEHCTBUMN, Kak B (hOpMe IPOMKOI COLMAIM3UPOBAHHON peun, Tak U B popMe BHYTPEHHEN peun;

' pa3BHUBAaTh KOMMYHHKATHBHYIO KOMIIETEHIMIO, UCTIONB3Ys CPEACTBA YCTHOM M MHUCHbMEHHON KOMMYHUKAIIUU TIPH paboTe ¢ TEKCTaMU Y4eOHUKA U
JIOTIOJTHATEIIFHOU JTUTEPATYPOd, CIPABOYHBIMHU TaOIHMIIAMH, TTPOSIBIIATH TOTOBHOCTh K YBOKEHUIO MHOW TOYKH 3pEHUS TIPHU 00CYKJICHUH PE3yIbTaTOB
BBITTOJIHEHHOW PaOOTHI.

Ilpeomemmuvie pezynomamal
Obyuarowuiica Hayyumcs.

*  TIPUMEHSTHh OCHOBHBIEC METO]Ibl IO3HAHUS: HAONIIOICHUE, U3MEPEHHE, IKCIICPUMEHT;

*  ONHCBHIBATH CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HbIX BEUIECTB, BBIACISS UX CYIIECTBEHHbIE IPU3HAKH;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHMSI MACChl BELLIECTB, aTOMHO-MOJIEKYJIIPHON TEOPUH;

* pa3nuuaTh XUMUYECKUE U (pU3NUECKUe SIBIICHUS, HA3bIBATh MPU3HAKH U YCIOBUS MPOTEKAHMS XUMUYECKIX PEaKIIHIA,
+ cobmroaath mpaBuia 6e30MacHoi paboThI MPU MPOBEIACHUH OIBITOB;

' TIOJIB30BAThCs JIAOOPATOPHBIM 000PYAOBAHUEM U TTOCYIOH;

*  TOJy4aTb, cOOMpaTh ra3000pa3HbIe BEUIECTBA U PACIIO3HABATH HX;

¢ XapaKTEpHU30BaTb (1)I/ISI/I‘I€CKI/IC 1 XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX COCI[I/IHGHI/If/'I, IMPOBOAWTE OIIBITHI, IOATBCPIKAAIOINEC
XHUMHYECKHE CBOMCTBA HN3YYCHHBIX KJIACCOB HCOPTaHNYCCKUX BCILICCTB,

' PaCKpBIBaTh CMBICII MOHITHUS «PACTBOP», BEIUUCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIIECTBA B pACTBOPE, FTOTOBUTH PACTBOPHI C ONIPEACIEHH O
MacCOBOM J10JI€M PaCTBOPEHHOIO BEILIECTBA;

¢ XapaKTEpHU30BaThb 3aBUCUMOCTD (1)I/ISI/I‘ICCKI/IX CBOICTB BCIICCTB OT TUIIA KpHCTaHHquCKOﬁ peHIéTKI/I, OMpCaACIIATh BUJ XHMHYSCKOH CBSI3U B
HCOPTaHUYCCKUX COCAUHCHUAX,

* pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPHUH JIEKTPOJIUTUUECKON TUCCOLMAIIMU, COCTABIISITh YPABHEHUS AIEKTPOJIUTUYECKON TUCCOLMAIIMUA KUCTIOT,
HieNouei, coel U peakiuii HOHHOTO 0OMEHa;

¢ PACKpPBIBATHE CYIIHOCTH OKHCINTCIbHO-BOCCTAHOBUTCIIBHBIX peaKquI, OnMpeaAcCIATbL OKUCIIUTEIIb 1 BOCCTAHOBUTECIIb, COCTABJIATL YPABHCHUA
OKHUCIHNTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKL{I/II\/’I;

*  HAa3bIBATh (i)aKTOPBI, BJIMAIOINHUE HA CKOPOCTH XHUMHYIECKOM pCaKknuu,
¢ XapaKTCPpHU30BaATh B3AUMOCBA3b MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH HEMETAJIJIOB U MCETAJJIOB,

*  MIPOBOJUTH OMBITHI IO MOTYUYEHUIO U U3YUEHUIO XUMUUYECKUX CBOMCTB PA3IMYHBIX BEIIECTB;
rPaMOTHO 00paImIaThCs C BEIIECTBAMU B TIOBCETHEBHOM KU3HHU.

Obyuarowuiics nOIy4Um 603MONCHOCIb HAYUUMbCA!

* BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUTIOTE3bI 0 XUMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMSI, MX CITOCOOHOCTH
BCTYIIAaTh B XUMHUYECKUE PEAKLIUU, O XapaKTePEe U NPOIYKTAX Pa3INYHbIX XUMUYECKUX PEAKLUN;

*  XapaKTepHU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH MPUUMHHO-CIICICTBEHHBIE CBA3U MEK Y JaHHBIMU
XapaKTepUCTUKAMH BEILIECTBA;



* COCTAaBJIATH MOJICKYJIAAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUSA T10 COKpaH_[éHHBIM HOHHBIM YPABHCHUAM,

* IIPOrHo3nupoOBaATb CITOCOOHOCTE BCHICCTBA IMPOABJIATL OKUCIIUTCIIbHBIC NJIM BOCCTAHOBUTCIILHBIC CBOMCTBA C y‘IéTOM CTEIIEHEeN OKHCIICHUS OJICMCHTOB,
BXOJAIIUX B €I'0 COCTAaB,

* BBIJIBUTATh U NMPOBEPATH HIKCIEPUMEHTAIBHO TMIIOTE3BI O PE3ysbTaTax BO3/AEHCTBUS pa3InYHbIX (PaKTOPOB HA M3MEHEHUE CKOPOCTH XUMUYECKOI
peakuuu;

* HUCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS ISl SKOJIOTHYECKU TPAaMOTHOT'O TIOBEACHUS B OKpYXkKarollel cpene;

' UCTIOJIB30BaTh MPUOOPETEHHBIE KIFOYEBHIE KOMIIETEHITUH TIPH BBITIOJHEHUH ITPOEKTOB U PEUICHUH YYeOHO-HUCCIIE0BATEIbCKUX 3aa4 110 H3yUCHHIO
CBOWCTB, CITOCOOOB MOIY4YEHHUs M paclio3HaBaHMsI BEIIECTB;

+  00BEKTHUBHO OLIEHHWBATh HH(OPMAIMIO O BEILIECTBAX U XMMHUYECKUX MpoIleccax;

* OCO3HaBaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUM 110 XUMUU AJIs1 IPAKTUUECKOM 1€ATENbHOCTH YEI0BEKa;

* €O3/1aBaTh MOJICIH M CXEMBI JJIs PEIICHUS yIeOHBIX U MO3HABATENBHBIX 33]1a4; TOHUMATh HEOOXOIUMOCTh COOJIOICHUSI IPETUCAHNHN,
MpeIaraeMbIX B MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUH H JIP.

D®opMbI KOHTPOJISA
KonTtpons pesynbraToB 00yueHust B coorBeTcTBUM ¢ faHHON OIl npoBoautcs B popMe NUCHbMEHHBIX M SKCIIEPUMEHTAIBHBIX paboT, MpeanoaaracTcs
IIPOBEACHNE POMEKYTOYHOU U UTOINOBOW aTTECTALUN.

Ilpomesxcymounaa ammecmayun
JIJIst OCYIIIECTBIICHHS IIPOMEKYTOYHON aTTECTALUU UCTIONIB3YIOTCS KOHTPOJIBHO-OIEHOUYHBIE MAaTEPHUAIIBI, OTOOP CO/IECPIKAHUS KOTOPBIX OPHEHTUPOBAH
Ha TIPOBEPKY YPOBHS YCBOCHHS CHCTEMBl 3HAHUM W YMEHUM — WHBAPHAHTHOTO sJIpa COACPNKaHUS JCUCTBYIONIUX 00pa30BaTeIbHONW POTrpaMMBbl TI0 XUMHUHU
Ui 00111e00pa30BaTENbHBIX OPTaHU3AIMHi. 3a1aHus TPOMEKYTOUYHOM aTTECTAIlMK BKIIOYAIOT MaTepral OCHOBHBIX Pa3/IeioB Kypca XHMHH.
BapuanT paboTsr o TeMe «Teopus 3IeKTPOIUTUICCKOM TUCCOITUAITTN
1. K xopomio pacTBOPUMBIM 3J1€KTPOJIUTAM OTHOCSITCH:

1) rugpokcu HuHKa 3) cynbhun bapus
2) doctar unaka  4) kapOoHAT Gapust
Orser:
2. Haubosblee 4ncji0 HOHOB 00pa3yeTcsi NpU pacTBopeHnu 1 MoJIb BelllecTBa:
1) xnmopuna xanus ~ 3) xsopuna xenesa (I11)
2) xnopuna Gapust  4) cynbdara xenesa (II1)
Orser:

3. BcraBbTe NpoOIyIIEHHOE CJIOBO.



KoHuenTpupoBaHHbIH pacTBOp HEKOTOPOrO BEUIECTBA HE MPOBOAUT AJIEKTpUUeckuili TOK. [lpum mo6aBiieHMHM K KOHIICHTPUPOBAHHOMY pPacTBOPY
JIBYKPAaTHOTO 00BEMa BOJBI 3JEKTPONPOBOAHOCTh PAacTBOpa HEMHOTO yBenuumiack. [lpu manpHelmeM 100aBICHUHM BOJBI JEKTPOIPOBOJHOCTH CHadaia
yBeJIMUUIach, a 3aTEM MepecTalia U3MEHAThCS. BelecTBo OTHOCUTCS K__ AJIEKTPOJIUTaM.

4, B 1 a1 Boabl pacTBopenbl 1 Moub XJopuaa kKajausa U 1 mouab noauaa Harpus. U3 kakux ABYX APYrux coJieid MOYKHO NMPUIOTOBUTH
PACTBOP TAKOrO e cocTaBa? BoidepuTe U3 nepeyns:

1) xymopuj HaTpus;

2) HWTpAT KaJus;

3) MOmW[ KIS,

4) HUTpaT HATpWSL;

5) cynbgar HaTpusl.
3anuiuTe HoMepa BHIOPAHHBIX OTBETOB.
OtBer:

5. BbiGepuTe 1Ba HCXOAHBIX BelIeCTBA, B3aHMO/IEICTBHIO KOTOPHIX COOTBETCTBYET COKPAIIEHHOE HOHHOE YPAaBHEHHE PeaKuM:
Fe2+ + 20H- = Fe(OH):
1) FeO 3)FeCl, 5) H20
2) Fe 4) KOH 6) FeCls
3anummre HoMepa BHIOPAaHHBIX OTBETOB.
OrtBer:

Hmozoean ammecmauun

s ocymiecTBiaeHus: UTOroBou arrecranuy ucnoib3yrores KHMBel, conep:kanre KOTOPBIX OPUEHTUPOBAHO HA IIPOBEPKY YPOBHS YCBOCHUS 3HAHUU U
orpezenseTcs: cucTeMo TpeOoBaHUM K MOJArOTOBKE BBIMTYCKHUKOB OCHOBHOM IIKOJIBL. JTa CHCTEMa MHBapUaHTHA 10 OTHOILEHHUIO KO BCEM JEHCTB yIOIIUM
OII no xumuu 1151 0011e00pazoBaTEeNbHBIX OpraHu3alui. 3aJaHusl UTOTOBOM aTTECTAllMU BKIIOUAIOT MaTeprall OCHOBHBIX Pa3/IelioB Kypca XMMHUH.

Pabora cocrout u3 aByx dacteid. Yactp 1 comepxut 19 3amanuii ¢ KpaTKMM OTBETOM, MOAPA3yMEBAIOIINX CaMOCTOSATENbHOE (HOpMyIUpOBaHUE U
3aIKCh OTBETA B BUJIE YMCIIA UIIHU MOCIEI0BATENIbHOCTH HUp.

Yacte 2 conmepxuT 5 3amaHuii: 3 3amaHus 3TOM 4YacTH IOAPA3yMEBAIOT 3allUCh PAa3BEPHYTOrO0 OTBETAa, 2 3aJaHUs ITOW YacTU IPEIIOJIAraroT
BBINOJIHEHHE PEATbHOI0 XUMUYECKOTO SKCIIEPUMEHTA M 0(pOPMIICHHE €r0 pe3yIbTaToB.
Koumponvho-oyenounvie mamepuaol
Bapuanm nucvmennoii pabomul 01 umozogou ammecmayuu Yacmo 1



OtBeramu k 3amanusm 1—17 saBistorcs mudpa Win MocieaoBaTeIbHOCTh P (ducen).
OTBeTHI CHaYalla YKaXUTEe B TeKcTe padoTel, a 3aTeM mnepenecutre B bJIAHK OTBETOB Ne 1
CIpaBa OT HOMEpa COOTBETCTBYIOIIETO 3aJaHMsl, HAUMHAs C MEPBON KJIETOUKH, Oe3 mpolenos,
BalATBIX M JPYTUX JOMOJHUTENBbHBIX CUMBOJIOB. Kaxayro nudpy nummre B OTAETbHOM
KJICTOYKE B COOTBETCTBUU C MPUBEACHHBIMH B OJaHKE 00pa3IaMu.

1 BblﬁeplflTe ABA BbBICKA3bIBAHUA, B KOTOPLIX 'OBOPUTCH 0 ME¢/IU KAK XUMHYECKOM 3JIEMEHTE.

1) Menp pearupyer ¢ XJ0pOM.

2) Mep py HarpeBaHWK Ha BO3LyXe OKHCIISIETCS.

3) CrutaBsl MeIM U 30J10Ta UCIIOJIB3YIOTCS [Tl H3TOTOBJICHHS FOBEIUPHBIX YKPAIICHHH.
4) B coctaB 60pI0CCKO# KUAKOCTH BXOIUT ME/Ib.

5) B cocraB MeIHOI TATHHBI BXOJUT ME/Ib. 3aIMIINTE HOMEPa BBIOPAHHBIX OTBETOB.
OTBerT: -

~— ' '

2. Ha HpI/IBe}IéHHOM PHUCYHKE nsoﬁpameﬂa MOJ€Jb aTOMAa XUHMHYECKOI'0 3JIECMEHTA.

@

3anuiuTe B TaOIUIy BEIMUYUHY 3apsia siapa (X) aroma XUMUYECKOT0 3JIEMEHTa, MOJENb KOTOPOro n300pakeHa Ha pucyHke, 1 Homep rpymisl (Y), B
KOTOPOH ATOT AJIEMEHT pactoioxkeH B [lepuoanueckoii cucreme. (11 3anucy oTBeTa MCHOIB3yTe apadCckue udpsl.)

Ortser:

3. PacnosioxkuTe B nopsijike yBeJu4eHUs! 31eKTPOOTPHIATEIbHOCTH XUMHYECKHUE 3JIeMeHThI:
1) kucnopon; 2) kpemuuit; 3) dpocdop. 3anumrTe HoMepa IEMEHTOB B COOTBETCTBYIOIIEM MOPSIIKE.

OTBeT:

4. YcTaHOBHTE COOTBETCTBHE MeKAy (OpPMYJIoil coeMHEHUSI M CTENEeHbI0 OKHUCJIEHHSl Cepbl B 3TOM CO€AMHEHMH: K KAXKIOW TO3UIUM,
0003HaYeHHOH 0YKBO, MoA0epUTe COOTBETCTBYIOINYIO MO3ULMIO, 0003HAYEHHYI0 U (PPOI.



OOPMVIJIA COEAMHEHUA A) SO, CTEITEHb OKUCJIEHUA CEPBI 1) -2

b) CS; 2)0
B) H2SO4 3) +4
4) +6
OrTBerT: A|lBb|B

Hpakmuqecmm uacmo
I[aH pPacTBOp cynL(baTa MarHus, a TakK>XKe Ha6op CIICAYIOIUX PCAKTUBOB: HUHK; COJIsIHAsA KUCJIOTA; paCTBOPBI THAPOKCHUAA HATPUA, XJIOPpUIa 6ap1/151 " HUTpaTa
KaJiys.

1 Hcnonp3ys TOMBKO PEAKTUBBI M3 TNPUBEAEHHOIO IEPEYHs, 3alUIIMNTEe MOJEKYJSIpHbIE YPaBHEHHUS JBYX pPEakKLui, KOTOpbIE XapaKTEepU3YIOT
XMMHUYECKHE CBOWCTBA Cylib(haTa MarHus, ¥ YKa)XKUTE MPU3HAKM UX MPOTEKAaHMUs (3aIax ra3a, BT 0Ca/IKa WK PacTBOPA).

2. IlpoBeauTe XUMHUYECKUE PEAKIIMU MEXAY Cylb(aroM Marius U BHIOPAaHHBIMHU BEIIECTBAMU B COOTBETCTBUU C COCTABJICHHBIMH ypaBHEHUSMU
peaknuu, coOoas MpaBuia TEXHUKH O€30MacHOCTH, MPUBEAEHHBIE B MHCTPYKIMU K 3a7aHuto. [IpoBepbTe, MpaBMIIBHO T YKa3aHbl B OTBETE HA
3aanue 23 MpU3HaAKW MpoTeKaHus peakiuid. [Ipym He0OX0IMMOCTH JIOTIOJIHUTE OTBET WU CKOPPEKTHPYHTE €TO.

Kpumepuu oyenku
Cucmema oyenusanus pabomol no xumuu Yacmo 1
Bepnoe BoimonHenue kaxaoro u3 3aganuii 1—3, 5—38, 11, 13—16, 18, 19 ouenunaercs 1 6amiom.
3a MoJIHBIN MPaBUJIBHBIN OTBET Ha Kaxaoe u3 3aaanuii 4, 9, 10, 12 u 17 craBurcs 2 0ania; eciid I0MyIIeHa OJHa OolKnOKa, TO OTBET OlEHUBaeTcs B |
6ayn. Ecniu gomymiieHs! 1Be u 0oJiee OMMOKU MIIM OTBETA HET, TO BhICTaBIsIeTCs 0 OaJIOB.

3.
Homep 3aganus IIpaBuIbLHBII OTBET Homep 3aganus IIpaBUIbLHBII OTBET
1 A5* 11 14*
2 155 12 213
3 132 13 35*
4 314 14 34*
S) 14> 15 112
6 14> 16 134*
7 15 17 123
8 24* 18 47




9

134

19

43

10

132

*Tlopsinok cnenoBanus HUGp B OTBETE HE UMEET 3HAUCHUS.




TemaTn4yeckoe NJIAaHUPOBAHHE
TeMaTnuyeckoe JIAHUPOBaHHUE MaTepuaJia B 8 kjacce

Ne /i (Tema Conep:xxanue [eneBast ycTaHOBKA ypoKa Kon-o |[[Lnanmpyembie pe3yJbTaThl Mcnonn3oBanne
"4acoB 000py10BaHuUs

1 Merozel nosHanus B [Ipakrudeckas pabora Ne 1 BHaKOMCTBO ¢ OCHOBHBIMH 1 'YMeHHe 10JIb30BaThCs /laTunk TeMneparypsl
XMMHH. «3yueHne cTpoeHus METOIaMH HAyKH HarpeBaTeIbHBIMI IPHOOpaMu (TepMoIapHsbIii),
OKCIIepUMEHTaIbHBIE CIMPTOBKA
OCHOBBI XUMHH TITTaMCHID)

2 Metozet nosHanus B |JJaGopaTopHbIit OMBIT No | [3HAKOMCTBO C OCHOBHBIMH 1 OnpenensiTs BO3MOKHOCTb /laTank TeMneparypsl
XUMHWH. «JTo KaKoit TeMIepaTypsl METOJaMHU HAYKH MPOBEACHUS PEaKIUN U MPOIECCOB, [((TEPMOTIAPHBIIA),
DKCIIEpUMEHTAJIbHBIE TpeOYIOIINX HArPEeBaHHs CIIUPTOBKA
OCHOBBI XUMHHU MOZKHO HarpeTh

BEILIECTBO?»

3 Meronet mosHanus B |JTaGopaTtopHbIit ombiT Ne 2 Jlats npeacrasienne o ToqHocTH |1 'YMenue BeIOMpaTh MpuOOps! m1st  [/laTank TeMneparypsl
XFIMHH. «M3Mepenne TeMIepaTypsl M3MepeHni HU(POBBIX TATINKOB MPOBEICHUS N3MEPEHNUH, TUIATHHOBBIH,
(OKCIIEpUMEHTAIbHBIE 1 aHAJIOTOBBIX MPHOOPOB TpeOYIOINX TOYHOCTH MOKa3aHUH. [T€PMOMETP,

OCHOBBI XUMHH KUIICHHS BOJBI C TOMOIIEIO PIIEKTpUYECKast
naT4uKa TeMIIEpaTyphl U [LTATKA
[TEPMOMETPA»

4 MeToabI O3HaHUS B UlaGoparopusrii onbiT Ne 3 CdopmupoBats mpencrapieHue o[l 3HATh MPOLIECCHI, TpOTeKamue  [/laTanuk TeMnepaTypsl
XFIMHH. «Onpeenerne [TemrepaTtype IIaBJICHNUS, [PY IUIABJICHUH BEIIECTB M UX (TepMomnapHbIii)
SKCHepI/IMeHTaHBHBIe O6paTI/IMOCTI/I IUIABJICHUA U KpUCTaJllIn3allun
OCHOBBI XUMHU [TEMIICPATYPBI ITABJICHIS 1 KpHCTaIu3alun

KpUCTAJJIM3alluU METAaJlJIa»

5 [TepBOHaUaBHBIE UTaGopartopHblii orbIT Ne 4 [OKcrepuMeHTanbHOe 1 'YMeTh OTIMYaTh BOAONPOBOAHY0 [laTunk
XUMHYECKHE NOHATHA. | OnpeieneHue OIIpe/ieIIeHIe BOJly OT TMCTHJUIMPOBAHHOM, 3HATB, PIIEKTPOIPOBOIHOCTH,
Uncrtele BemecTBa 1 o IMCTHIUTUPOBAHHOM U MoveMy JUIS MPOBEICHUS (POBOI MUKPOCKOTI
cMecu BOZOHPOBOAHON 1 . BOJIOTIPOBOTHOMN BOJIBI PKCIIEPUMEHTOB HCHOIB3YIOT

[ACTUIIIIMPOBAH- HOU IMUCTUIMPOBAHHYIO BOLY
BOIBD»

6 [TepBOHaYaIBHBIE JleMOHCTPaHOHHBII M3yueHne XMMHYECKHX sIBIEHUH (1 'YMeTh oTn4aTh GU3n4ecKue /laTank TeMneparypsl
XUMHYECKHE NOHATHA.  yerepument No 1 MPOLECCHl OT XUMUYECKUX PEaKINi [[UIATHHOBBINA
Duznyeckue u B
XuMudeckne spnenns | o PIACICHIC 1

TTOI'JIOIIICHUEC TCILJIa —
MPU3HAK XUMUYECKON
CaKI 1




Ne n/m | Tema Coaep:xanue [lesieBasi ycTaHOBKA YpoKa Koa-Bo |[lnaHupyemble pe3yJibTaThl Hcnonb3oBanne

4aCOoB 00opya0BaHUs

7 [TepBoHauaNbEHBIC JleMOHCTpaHnOHHBIN M3y4eHue sBIeHAN TPU 1 3HATH, YTO TPHU MPOTEKAHUN [TprOop I OTIBITOB C
XMMHYECKHE TIOHSTHSL. brerepuMenT Ne 2. [PA3JI0KCHUH CIIOKHBIX BELIECTB [pEaKIMii MOJICKYJIBI BELIECTB PIIEKTPUYECKUM TOKOM
[TpocThie 1 CIIOXKHBIE P [pa3pyIIAlOTCs, @ AaTOMBI
BEIIIECTBA («Fa3JIOKCHUC BOBL COXPaHSIIOTCS (JU1s1 BELIECTB C

PIACKTPUYCCKUM TOKOM» MOJIEKYJISIPHBIM CTPOEHHEM)

8 [lepBoHauanbHbIE JleMOHCTpalMOHHBIH JKCIIepUMEHTATIFHOE 1 3HaTh (HOPMYITUPOBKY 3aKOHA U IBechl 251eKTpPOHHBIE
XMUMHYECKHE TTOHSTHS. bkerepumenT Ne 3. «3aKoH IMOKa3aTeIbCTBO ACHCTBUS YMETb PUMEHSATH €ro Ha NPaKTHKE,
3aKOH COXpaHEHHUs BaKoHa [PY PELICHUH PACUETHBIX 3a]1a4
MACCHI BEICCTB CO- XpaHCHHA MACChBL

BCILICCTB»

9 Kraccst JleMOHCTpaHnOHHBIN DKCTIIEpUMEHTAIBHO OTpeenuTh (1 3HaTh 00BEMHYIO 100 cocTaBHBIX [[Ipubop mmst
HEOPraHMYECKUX bKcrepuMenT Ne 4. COZIepKaHUE KUCIIOPOAa B qacTel BO3qyxa OIIpEeIEIEHHs COCTaBa
coeauHenuil. Coctas 0 BO3/lyXe BO3yXa
Bo3Iyxa «UIIPEACIICHUE COCTaBa

BO3ayXa»
10 Krnaccsl [MpakTraeckas padora Ne 2 CHHTE3 CONU U3 KHCIOTHI U 1 'YMETh IPOBOAUTH NpOCTEHIIINE udposoii
HEOPraHMYECKHX «IToJTydeHne MeHOTO OKCH/Ia MeTasuIa CHUHTE3bl HEOPTaHWYECKUX BELIECTB MHKPOCKOTI
coennHenni. CBolicTBa C MCII0JIb30BAaHNEM HHCTPYKIIUH
KHICTTOT. KyIopoca»
11 PacTBOpHI UTaGopartopHbiii orbiT Ne 5 [ccreoBaTs 3aBHCHMOCTS 1 MmeTs npezicTaBiieHue o pasHoil  [JlaTumk TemrepaTypbl
«M3ydeHne 3aBUCUMOCTH  [PACTBOPUMOCTH OT TeMIIepaTypel 3aBUCHMOCTH PaCTBOPUMOCTH TUIATHHOBBIN
BEIIECTB OT TEMIIEPATYPbI

[PACTBOPUMOCTH BCUICCTBA
OT TEMIIEpaTypbI»

12 PacTBOpHI UTa6oparopHsiii orbIT Ne 6  [[Tokasars 3aBuCHMOCTH 1 'YMeTh ncnonb3oBath mudpposoit  [[udpooit
«HaGmoneHne 3a poctom  [PACTBOPUMOCTH OT TeMIIEpaTyphI MHKPOCKOTI U U3y4IeHUS] GOPMBI  MHKPOCKOTI
KpUCTAJIJIOB» pricTasios

13 PacTBOpEI. UlaGoparopHsriii onbiT Ne 7 CchopmupoBath MOHATHSA 1 MmeTs mpeacTaBieHue O pa3nuaHoN/{aTank TemMepaTypsl

«IIepechllieHHBINM pacTBOP»

«pa3baBIeHHBIN pacTBOPY,
(«(HACBIIICHHBII PacTBOPY,
«IEpECHIILIEHHBIN pacTBOP)

HACBILLEHHOCTH PacTBOPa
[PACTBOPSIEMBIM BEIIECTBOM

IUIATHHOBBIN




Ne i/m (Tema Conep:xanue [leneBast ycTaHOBKA ypoKa Kon-o |[[Inanmpyemble pe3yJbTaThl Hcnoab3oBanue
4acoB 00opy10BaHMA
14 PacTBOpBHI [MpakTrueckas padora Ne 3 CdopmupoBaTs npeacTasienue ofl 'YMeTb onpenensaTh KOHIEHTpaIuio |JlaTunk onTruaeckoi
«Onpenencuue KOHIICHTpAIMU BELIECTBA U [pacTBOpa, UCHOJIB3YSI HHCTPYKIHUIO [[UIOTHOCTH
KOJIMYECTBEHHOM aHaJIN3e
KOHIICHTPAIINX BENIECTB
IKOJIOPUMCTPHUYICCKHUM I10
KaITHOPOBOYHOMY
rpaduxy»
15 Kpucrammoruapatst UlaGoparopHsriii onbiT Ne 8 CdopmMupoBaTs MOHATHE 1 3HATH CIIOCOOHOCTH JlaTuuk TeMnepaTypsl
«OrnpeerneHie «Kpucrammoruapar» KPHCTAJUIOTHIPATOB Pa3pyIIaThCs |[IIaTHHOBBIHA
[pY HAarpeBaHUU
TeMIepaTypbl Pa3IoKEeHUS
KpucTtajjiorunapara»
16 Krnaccer Ipaktuueckas pabora Ne 4 Cdhopmuporath mpeacrasicHue o[l 'YMetb onpenensats pH pactBopoB  [[laTumnk pH
HEOpraHMYEeCKHUX «Onpeznenenne pH IPH cpezpl kak XapaKTepUCTUKH
COCTMHEHUII. ACTBODOB KHCIOT 1 KHCJIOTHOCTH PacTBOpa
OcHoBaHus p Pv
ICJTI0OYCH)
17 Krnaccer UTaGopaTopHbIit ombIT Ne 9 Cdopmuporath mpeacTapicHue ofl [IpuMeHSTh yMEHUS 10 JTaTunk pH
HEOpraHMYECKHX «Onpenenenne pH pas- mkane pH orpeneneHuro pH B mpakTuueckoit
COEIMHEHU. FUHBIX CDEID esATeNbHOCTH
OcHoBaHUs 1 pen
18 Krnaccsl Ha60paT0pHBII71 omuIT Ne 10 [PxcnepuMeHTaIbHO 10Ka3aTh 1 IToHnmath CyITHOCTH Npolecca Jlatuux pH, nozarop
HEOpraHMYECKHX «Peaxrus XMMHYECKHE CBOMCTBA HEeWTpann3anyuy 1 IPUMEHSTh 00bEMa KHUIKOCTH,
COETMHEHUI. - OCHOBaHHMI npolecc HeWTpaIu3auny Ha OropeTka, JaT4nK
XuMu4eckue CBOHCTBa P 1 t MpaKTHKE TEMIIEPaTyPbI
OCHOBaHHMIA J[eMOHCTpAIIMOHHBIH TUTATHHOBEIH, TATYHK
bkcriepuMeHT Ne 5 ITaBJICHUS, MATHUTHAS
«OcnoBanud. TemmoBoit MeIanka
b dexT peakiuu
TAAPOKCHU A HATPUA C
[YTJICKHCJIBIM I'a30M>»
19 CaoiicTBa UTaGoparopHsrit onbiT Ne 11 M cnonp30BaTh NOTy4YEHHbIE 1 'YMeTh onpenenaTh KucaoTHocTh  |[laTunk pH
HEOpraHMYECKHX «Onpeenenne BHAHMS JUIS OTIPEICIICHUS MOYB
COCIMHEHUH KHCIIOTHOCTH PacTBOPOB

KN CJIOTHOCTH ITOYBLI»




Ne 6 «Temneparypa

(bU3UUECKUX CBOWCTB BEIIECTB OT

KPUCTAJNINYECKUX PEIIETOK 110

Ne i/ [Tema Copaep:xanue IleeBasi ycTAaHOBKA YPOKa IL1anupyeMble pe3y/ibTaThl HMcnonb3oBanue
00opy10BaHNs
20 XuMudeckas CBsI3b /[eMOHCTpallMOHHBIN OTIBIT IToxa3zaTh 3aBUCUMOCTb 'YMETh OIpenensaTh TUII JlaTuuk TemnepaTypsl

MIATUHOBBIM, TaTUHUK

[TUIIQ Xl/lMI/l'-ICCKOﬁ CBsI3U TeMnepaType IIJIABJICHUA TeMnepaTprI
TJIaBJICHUSA BEIIECTB C repMonApHLIA
[PA3HBIMU THUIIAMU
KPHUCTATINIMICCKUX
[PEIIETOK»
TemaTu4eckoe NUIaHUPOBaHUE Y4eOHOI0 MaTepuaJa B 9 kiacce
Ne m/m [Tema Conep:xkanue [HesieBasi ycTaHOBKA YpoKa Koa-Bo [[liaHupyemble pe3yJibTAThI Mcnoan3oBanue
YacoB 000opynOBaHUA

1 Teopus I[eMOHCTpaLII/IOHHHﬁ OmbIT [[I0Ka3aTh, 9YTO pacTBOpEHHUE 1 3HATB, YTO PaCTBOPEHUE — (GU3UKO- JlaTUNK TeMITepaTypsl
PIIEKTPOITATHIECKON Ne 1 «TemioBoii 3(1)(beKT BEIIECTB UMEET PAJ MPU3HAKOB XUMHI9IECKHN TIPOIIecC [JIATHHOBBII
ImrCccoraIuu XIMAYIECKOHN peakIiu

[PACTBOPCHUS BCUICCTB B
BOIECH

2 Teopus HpaKTI/IquKaH pa60Ta No 1 [BBeneHue noHATHiA 1 'YMETb 3KCIIEPUMEHTAIILHO JlaTamk
3HeKTpOHHTH‘IeCKOﬁ <<3JI€KTpOJII/ITLI u <<3J'[eKTpOJ'II/IT>> u ((HeSJ’IeKTpOJ’II/IT» Ol'Ipe)IeJ'IHTB 3HeKTpOHHTBI u 3J'IeKTpOl'IpOBO}1HOCTI/I
IMUCCoIaIiN HEAJICKTPOJIUTHI

HEIJIEKTPOJIUTED)

3 Teopus Ha60paT0pHI>II71 omeIT Ne 1 [ChopmupoBats mpencrapieHue o[l 3HaTh, KaKOe BIUSHUE OKa3biBaeT  |[JlaTumk
PIEKTPOIUTHICCKOM «BrusiHme pacTBOpHUTENS BITUSIHAW PACTBOPHUTEIS HA BOJIa Ha JUCCOLMAIIHMIO BEIECTBA  PIECKTPOIPOBOIHOCTH
ImrCccoauu ITICCOIMAITUIO SJIEKTPOIIUTA

HA JUCCOLIMAIIHIO»

4 Teopus UTaGopaTopHblii OrbIT Ne 2 [IKCIICPUMEHTANIBEHO BBECTH 1 'YMeTb onpeaesaTh CHIbHbIE U JlaTunk
PIIEKTPOITATHIECKON «CIUILHEIE U CIa0BIe TTOHATHE «CIIA0BIA AIEKTPOIIHAT CITa0BIe STIEKTPOIUTHI C MOMOIIBIO0  PIIEKTPOIPOBOAHOCTH
imrccormanyi. CHIIbHBIE ImaT9MKa 3JIEKTPOIIPOBOTHOCTH

RJICKTPOJIUTBD
1 CJTa0bIe DIEKTPOIUTHI




Ne i/m (Tema Conep:xxanue [leneBast ycTAHOBKA YpoKa Kon-Bo |[[InanmpyeMble pe3yjbTaThl Hcnosb3oBaHue
"YacoB 000pyIOBaHUSA
5 Teopus UIabopaTopusrii ombiT Ne 3 CdopmupoBats mpencrapieHue o[l 3HATH 3aBUCHMOCTD JlaTumk
DIICKTPOIUTHYCCKOW  [«3aBHCHMOCTh 3aBHCUMOCTH RIIEKTPOIPOBOJHOCTH PACTBOPOB OT PIICKTPOIPOBOAHOCTH
ITUCCOIMAIUH PIIEKTPOIIPOBOTHOCTH PACTBOPOB PIICKTPOIIPOBOJHOCTH PACTBOPOB KOHIICHTPAIH HOHOB
CUJIbHBIX 3JICKTPOJIUTOB OT OT KOHIICHTpalluh NOHOB
KOHLCHTPpAIlU HOHOBY
6 Teopust [MpakTrdeckas padora Ne 2 BakpenuTh MPeICTaBICHUE O 1 'YMeTb SKCTIepUMEHTaIbHO JTaTamk
DIIEKTPOIIUTHYCCKON  [«Ompee/ieHiHe KOHIICHTPAIlMH  [3aBUCUMOCTH OTpPeeNIATh KOHIEHTPAIMIO COJIU B PIICKTPOIPOBOAHOCTH
ITUCCOIMAIH COJIH IT0 AJICKTPOIPOBOAHOCTH  PIICKTPOIPOBOIHOCTH PACTBOPOB [PACTBOPE C MOMOIIBIO JATYMKA
[pacTBOpa» 0T KOHIICHTPAI[MHA HOHOB BIIEKTPOIPOBOHOCTH
7 Teopust UlaGopaTopHslii orbiT Ne 4 MccnenoBaTh 0COOCHHOCTH 1 [TpUMeHSATh 3HAHHS O PEAKIIUN JTaTamk
SHCKTpOHI/ITquCKOﬁ ((BBaHMO}leﬁCTBHe TUAPOKCHIA [[IPOTCKAHUA pCaKIINN HeﬁTpanmauI/m B MHBIX YCJIOBUAX DJICKTPOIIPOBOJHOCTH,
Inucconuanuu. Oapus C CepHOM KUCIOTON HeWTpaIu3alnuu Imo3aTop 00bEMa
Peaxiiu HOHHOTO PKUJIKOCTH, OIOpeTKa
oOMeHa
8 Teopust UlaGopaTopHbIii ombIT Ne 5 OKCTIEpUMEHTAIBHO MOKazath |1 3HaTh, YTO BCE PAaCTBOPHUMEBIE B Boje|/{aTumnk
DIIEKTPONUTHYCCKOH  [«OOpa3oBaHKe CoJICH aMMOHKS» [00pa30BaHKe HOHOB MPH COJTH SIBJISTFOTCS CUJTBHBIMU BIIEKTPOIIPOBOJHOCTH
ITHCCOIMAIUH [pEaKIuy aMMHUaKa ¢ KHCIOTaMH BIIEKTPOTUTAMH
9 Xumuueckue peakimu. JlabopaTopHsiii ombiT Ne 6 M3y4yeHre OKUCIUTENbHO- 1 MmeTh npesicTaBieHue o TEMI0BOM |[/laTunk TeMrnepaTypsl

OKHCIIUTENBHO-
IBOCTAHOBUTCJIBHBIC
peaxuu (OBP)

«3ydeHue peakuuu
B3aUMOJICHCTBYS Cyb(pUTa
HATPUs C IEPOKCUIOM
BOAOPOLA»

BOCCTAHOBUTENBHBIX ITPOIIECCOB,
MPOTEKAIONIUX C BBLACICHUEM
PHEepruu

B hEeKTe OKUCTUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PeaKUUi

IMIATUHOBBIN




Ne n/m {Tema Coaep:xanue [leneBasi ycTAaHOBKA ypoKa Kon-o |[[Inanupyemble pe3yJbTaThl Hcnoab3oBaHue
4aCOoB 00opy10BaHMA
10 XMMHUYECKUE PEAKLIUU. Ha60paT0pHLII71 onbIT Ne 7 [Hdoxazare, 4To B mporecce 1 MMeTh npencTaBiaeHus O JTaTunk pH
OBP «Msmenenne pH B xoze mpotexarns OBP Bo3MoxHO [Pa3TMYIHBIX TPOTYKTaxX
00pa3oBaHe KUCIOTHI MU OKHCJINTEIIHHO-BOCCTAHOBUTEIIBHBIX
OKHCJIINTCIBHO- .
[11e104U [peaxmuit
BOCCTAHOBUTCIBbHBIX
[peaKIuii»
11 Xumuueckue peakimi. |JJaGopaTopHbIi onbIT Ne 8 KomnyecTBeHHO 1 3HATh, YTO METAJUIBI SBISIFOTCSA JTaTuuK HanpsKEHUs
OBP «CpaBHUTEIBHAS 0XapaKTEPU30BaATh BOCCTAHOBUTEJISIMU C Pa3HOI
BOCCTAHOBHUTEIBHYIO BOCCTAHOBHTENILHOM CIIOCOOHOCTBIO
XapaKTCpHCTHKA . CIIOCOOHOCTH METaIJIOB
BOCCTaAaHOBUTCIBHOMU
CIIOCOOHOCTH METAJUIOBY
12 Xumuueckue pCaKnmunun. I[eMOHCTpaHI/IOHHBIe I/ISy‘II/ITL 3aBUCHUMOCTH CKOPOCTHU 2 3HATH 3aBUCUMOCTD CKOpOCTH HpI/I60p 1A
CKOPOCTH XUMHYECKOH | rme s No 2 «M3yuenne [PEaKIUH OT Pa3INYHBIX [PEaKLUK OT Pa3INYHbIX (JaKTOPOB — [MILTIOCTPALUH
[peaKInu (bakTopoB TeMIepaTypbl, KOHIIEHTPAIIH BaBHCHMOCTH
BIVSHIS PasTMIHBIX [pearupyromux BeIecTs, CKOPOCTH XUMHYECKON
(paxTopoB Ha CKOPOCTH KaTau3aTopa, IPUPO/IbI BEIECTB, [PEAKIMM OT YCJIOBHIA
[peaKIIum» MUIOINAAU COIPUKOCHOBEHUS
BEIIECTB
13 Hewmeramisr. ['anorens! |J[eMOHCTPAI[HOHHBIM OIBIT [JKCICPUMEHTAIbHOE H3ydcHue |1 3HaTh (U3MUYECKUE U XUMUYECKUE |ATmapaT Ui
Ne 3 «V3yueHue (DU3HUECKIX ¥ XUMUYECKUX CBOICTBA TaJIOTCHOB. MpPOBEICHUS
CBOMCTB XJI0pa 'YMeTh 3anmchIBaTh ypaBHEHUS XMMHYECKHX
(1)I/I3I/I‘-IGCKI/IX U XUMHNYCCKHUX Y
. [pEaKIHii TaTOTeHOB ¢ MeTauiamu, poreccoB (ATIXP)
CBOMCTB XJIOpa» HEMeTAILIAMU, UX PA3/IHUHYO
OKHCJINTEIBHYIO CTIOCOOHOCTH
14 ["anmoreHsr OnpenenuTs coaepKaHne 2 'YMETh IpUMEHSTH JlaTauk XI0pua-

[MpakTtuueckas padora Ne 3
«Omnpenenenue
COEpKaHMS XJIOPHUI-HOHOB
B IUTHEBOI1 BOIE»

XJIOPUII-MOHOB B MCCIIEyeMBIX
[pacTBOpax

MOHOCCJICKTUBHBIC JAaTUYNKH

MOHOB




onbIThl: «[lomydenue
okcuaa azota (1V) u
M3y4EHUE €r0 CBOUCTBY;
«OKHCIIEHNE OKCUIA a30Ta
(1) mo oxcuma azora (1V)»;
«B3anMoeiicTBHe OKCHIa
azota (1\V) ¢ Bomoii u
KHCIIOPOJIOM, TI0- JTy4eHHE
A30THOM KHCIIOTBHD)

ltaGopaTopHEIE CITOCOOBI
mosrydenust okcuaa azora (1V),
€ro CBOMCTBa, IPUMEHEHUE B
MPOU3BOJICTBE A30THOM KUCIOTHI

imabopaTOpHBIE CIIOCOOBI MOTYUCHHUS
okcuma azota (1V), ero ¢pusmueckue
1 XUMHYECKUE CBOUCTBA. YMETh
COCTaBIISITh COOTBETCTBYIOIINE
YpaBHEHHS XUMUYECKHUX PEaKIIH.
'YMeTh 00BSICHATH IPUMEHEHHE
okcua azota (1V) B mpousBoacTee
@30THOU KHCIIOThI

Ne i/ [Tema Conepxanue IleseBasi ycTaHOBKA ypoKa Koa-Bo |[lmanupyemble pe3yJbTaThl Hcnonbs3oBanne
JacoB 00opya0BaHMS
15 CepoBomiopo, JIeMOHCTpAIMOHHBIN OITBIT: M3yuuTh 1a0OpaToOpHBIE 1 3HaTh 1a00PATOPHBIE CTIOCOOBI IATirapar Jist
Cyb(uIBI «IomyueHne CepoBOAOpOIa CIIOCOOBI TTOJTyYESHUS MOJTy4eHHs] CEPOBOAOPOIA, ET0 MpOBEICHUS
o CEepoBOIOPO/Ia, €r0 CBOMCTBA U (hu3uUIecKre U XUMUYICCKHE XUMUYECKUX peakui
1 H3yHCHHC er? CBOMCTBY. pojicrea cyibpdumoB CBOMCTBA. YMETb IIPOBOAUTH (AITXP), mpubop ms
JlaboparopHsli OmbIT: KaueCTBEHHbIE PEAKIMM Ha OJTyYEHHS Ta30B WU
«CuHTE3 ccpoBOaOpOaAA. CepOBOJIOPO/I M COJIN armapar Kumma
KauecTBeHHBIE peaklu Ha CEPOBOJIOPOIHOM KUCIIOTHI,
CepOBOIOPOL 1 CYIb(HIBD COCTABIIATH COOTBETCTBYIOMINE
YpaBHCHHS XUMHUYCCKHUX PEaKIUN
16 Hemeramibl. OKCHIbI JIeMOHCTPAIMOHHBIN OIBIT M3y4nTh cBOMCTBA cepHUCTOTO |1 3HaTh (pU3MUECKHe U XUMUYIECKHE |AMIapar Juist
cepbl. CepHucTas No 4«3ydeHne CBOICTB raza CBOIICTBA CEPHUCTOTO Ta3a. YMETh |IPOBENCHUS
KHCIJIOTa 3anKMChIBaTh YPABHEHUS PEAKIMM  [XUMUYECKUX PEaKLUi
CCPHUCTOI'O I'a3za 1 o
. rasa ¢ BOJIOH, CO 1Ieso4yaMu (AIIXP)
CCPHUCTOU KUCIIOTBD»
17 Hemeramibl. AMMuaK UTaGoparopHblii orbiT Ne 9 OKCIIepUMEHTAIBHO T0Ka3aTh (1 3HATh, YTO PaCTBOP aMMHaKa B Boje JlaTunk
«OCHOBHEIE CBOMCTBA MPUHAIIEKHOCTH pacTBOPa — cT1aObIif HIEKTPOIIUT. YMETh PIEKTPOIIPOBOTHOCTH
aMMHaKa K cadbM OTIpeNeNATh 3TO CBOIMCTBO C
aMMHaKa» PIIEKTPOIUTAM MOMOIIIBIO TaTYHMKa
DIIEKTPONPOBOIHOCTH
18 Oxcup a3ora (IV) JleMOHCTpaHOHHBIE M3y49nTh IPOMBIIIIICHHEIE U 1 3HATH IPOMBIIUICHHEBIC H TepMOpe3UCTOPHBIIA

IMaTYMK TeMIIepaTyphl,
naTuuk pH, naTumk
PIEKTPOIPOBOAHOCTH,
armapar Jyis
[IPOBEJACHUS
XUMHUYECKUX peaKLuil
(AITXP), MaraHuTHas
MeIlaaKa




Ne n/m {Tema Coaep:xanue [leneBasi ycTAaHOBKA ypoKa Kon-o |[[Inanupyemble pe3yJbTaThl Hcnoab3oBaHue
4acoB 000py10BaHMA
19 IA30THasI KHCIIOTA U €€ [MpakTryeckas padora Ne 4 DKCIEPUMEHTAIBLHO ONPEICIUTD |2 'YMETh HCTIOTB30BaTh /IaT9uK HUTPAT HOHOB
coIu «OnpeieeHne HUTPaT- CoJiepKaHNe HU- TPaT-HOHOB B MOHOCEJICKTHBHBIC JATUUKH IS
[pacTBOpax OTIpe/IeIeHUs] HOHOB
MOHOB B ITUTAaTCIIbHOM
[pacTBOpe»
20 MuHepanbHbIe UlaGoparopusiit onbiT Ne 10 OKCIIEpUMEHTAIBHO pa3indarh (1 'YMeTb KCTIepUMEHTaTBHO JTaTamk
yI0OpeHust «Omnpeenenne aMMuadHoit IMOUYCBUHY M MHHEPAJIbHBIC OMpeneNATh MOYCBUHY DIIEKTPONPOBOIHOCTH
lyaoopeHus
CCIIUTPBI U MOUCBUHBD»
21 Mertasnsl. Kanbimii. JlaGoparopHblit onbiT Ne 11 DKCIEPUMEHTAIBHO YCTAHOBUTH (1 3HAaTh CBOMCTBA COCTUHEHUIN JlaTumk
CoetHeHHs KanbLus |, BzaumoeiicTBrE 0Opa3oBaHue CpestHel U KUCIIOH KaJIBIHSI ¥ €r0 3HaUeHHE B IPUPOJIE PIIEKTPOIIPOBOAHOCTH,
13BECTKORBOM BOIIEL C COJIN W )KU3HU YEIIOBEKA MarHUTHAsl MEIIAJIKa,
A npuoop JuIst
[YTIIEKUCIIBIM Ta30M» MOJTydeHHs Ta30B WK
annapat Kumnmna
22 Mertamtsl. XKene3o UlaGoparopusrii onbiT Ne 12 [MccnenoBath mpouecc 1 3HATH, YTO TMPOILIECC KOPPO3UH JlaTamk maBiaeHUs

«OKUCIIEHNE XKee3a BO
BIIQYKHOM BO3/yXeE»

PIEKTPOXUMHUYECKON KOPPO3UU
PKeJIe3a B BO3IyXe

METaJLIOB IIPOTEKAET B
NPUCYTCTBUH BOJBI H KHCJIOPOJA.
3HATh (PaKTOPBI, YCKOPSIIOLIHNE
MpOIecC KOPPO3UH
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