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IHosicHUTEJBbHAA 3aNIHCKA

B o0yuennn xumuu 60Jb110€ 3HAYCHUE UMEET SKCIEPUMEHT. AHATIM3UPYS PE3yIbTaThl IPOBEAEHHBIX
OIIBITOB, yyaluecs yOexaaTcs B TOM, YTO T€ WJIM UHbIE TEOPETUUYECKUE MPECTaBIEHUS COOTBETCTBYIOT
WJIM IPOTUBOPEYAT PEABHOCTH. TOJIBKO OCYIIECTBIIA XUMUYECKUI IKCIIEPUMEHT MOKHO IIPOBEPUTH
JIOCTOBEPHOCTH IPOrHO30B, CACIaHHBIX HA OCHOBAHUU TEOpHH. B mporecce skcriepuMeHTaabHOU paboTh
yualecs IpuoOPeTaoT ONbIT MO3HAHUS PEaJIbHOCTH, SBJISIOLINIICS BaKHBIM 3TalloM (OPMUPOBAHUS Y
HUX yOeXIeHUH, KOTOpbIE, B CBOIO OUY€pe/ib, COCTABIISIIOT OCHOBY HAyYHOIO MHPOBO33peHus. Peanusanus
YKa3aHHBIX IeJIell BO3MOKHA TP OCHAILEHUH IIKOJIHHOI0 KaOMHETa XUMHUH COBPEMEHHBIMH MTPHOOpaMu
u obopynoBaHueM. B pamkax HannoHaisHOTO poekTa «O0pa3oBaHKEe» 3TO CTANIO0 BO3MOXKHBIM
Omaromapsi co3/1aHUIO B 00111€00pa30BaTEIbHBIX OpraHU3aIUIX, PACIIONIOKEHHBIX B CETbCKOW MECTHOCTH
U MaJIbIX TOpOax, IIEHTPOB 00Pa30BaHUs €CTECTBEHHOHAYYHOI U TEXHOJIOTHYECKON HampaBIeHHOCTEH
«Touku pocray. BHenpenue 31oro 000py/10BaHNs MO3BOJIUT KAUECTBEHHO U3MEHUTD MPOLecC 00yueHHUs
xuMuu. KosnmdecTBeHHbIE SKCIIEPUMEHTHI 03BOJIAT OIY4aTh JOCTOBEPHYIO HH(OPMALIHIO O
IIPOTEKAaHUU TEX WJIM MHBIX XUMHUYECKHUX IIpoLieccax, O CBOMcTBax BewecTs. Ha OCHOBE momy4eHHbIX
HKCIEPUMEHTAIbHBIX JAHHBIX 00yyaeMble CMOI'YT CAaMOCTOSITEJIbHO JI€1aTh BbIBOJIbI, 00001IaTh
pe3yJIbTaThl, BBISIBIATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO Oy/ET CIOCOOCTBOBATH MOBBILIEHUIO
MOTHUBALUU 00 y4€HUS IMIKOJbHUKOB.

IlenTprl 00pa3oBaHUs €CTECTBEHHOHAYUHON HaNpaBJIeHHOCTH «To4uka pocTa» cOo3/1aHbl C 1LIEJIbI0
pa3BUTHUS y 00YyYarOIIMXCSl €CTECTBEHHOHAYYHOM, MaTEMaTUYECKOM, TH(POPMALIMOHHON ITPaMOTHOCTH,
(dbopMUpOBaHUS KPUTUYECKOTO U KPEATUBHOI O MBIIIIEHUS, COBEPIIEHCTBOBAHMSI HABBIKOB €CTECTBEHHO -
Hay4YHOW HAIPaBJIEHHOCTH, a TAK)KE JJIs IPAKTUUECKON OTpabOTKU yuyeOHOro MaTepHaa 1o yueOHbIM
npeamMeram «Xumus», «buosorusy.

Ieab u 3agaun

* Peanmzanust OCHOBHBIX 00111€00pa30BaTeNbHBIX MPOTPaAMM MO YUEOHBIM ITpeAMETaM
CCTCCTBGHHOHay‘IHOﬁ HalpaBJICHHOCTHU, B TOM YHCJIC B paMKax BHGypO‘-IHOfI JCATCIIBHOCTHU
00y4armumxcs;

* pa3paboTKa U peau3alys pa3HOYPOBHEBBIX JOMOIHUTEILHBIX 0011€00pa30BaTENbHBIX IPOrpaMM
€CTECTBEHHOHAYYHOM HAIIPaBJIEHHOCTH

¢ BOBJICUCHUC yUaIIUXCA U TEAATr OTUICCKUX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIBbHOCTD,

* OpraHu3anys AesTeIbHOCTH JIsl IPUIIKOJIBHBIX JIarepeld, OpraHn30BaHHBIX 00pa30BaTEeIIbHBIMU
OpPraHU3alHsIMH B KAHUKYJIIPHBINA [TEPUOL;

* IOBBILIEHKE TPO(ECCH OHAIILHOTO MACTEPCTBA M1€JarOrMueCKUX paOOTHUKOB LIEHTpa, peaan3ylo X
OCHOBHBIE U JIOIIOJHUTENIbHBIE 00111€00pa30BaTe/IbHbIE IPOI PAMMBI;

* hopMHEpOBaHUE KPUTHYECKOTO MBIIIUICHUS, pa3BUTHE (YHKIIMOHAIBHON IPAaMOTHOCTH Y O0YJarO IHXCH,
B TOM YHCJI€ €CTECTBEHHOHAYYHOW U MaTEMaTUYECKOM.

DKCIepUMEHT SIBIISIETCS ICTOYHUKOM 3HAHUW U KPUTEPUEM MX UCTUHHOCTU B Hayke. KoHuenus
COBPEMEHHOI0 00pa30BaHMs OIPA3yMEBACT, UTO B yueOHOM IKCIEPUMEHTE BEIYIIYIO POJIb TOJDKEH
3aHSATh CAMOCTOSITEIIbHBIN UCCIIEIOBATENLCKUI YUCHUYECKUH dKcriepruMeHT. COBpeMeHHbIe
IKCIIEPUMEHTAJIbHBIC UCCIICIOBAHMS 110 XMMHUH YK€ TPYIHO MPEICTABUTh 0€3 UCIOJIb30BAHUS HE TOJIBKO
aHAJIOTOBBIX, HO M IU(PPOBBIX U3MEPUTETHHBIX TPUOOPOB. B denepansaom ['ocymapcTtBeHHOM
O6pazoBarenpaoM Ctanaapre (OI'OC) nponucaHo, YTO OAHUM U3 YHUBEPCATbHBIX YU€OHBIX JACHCTBUN,
MPHOOPETAEMBIX YIAIIUMUCS, TOJDKHO CTaTh YMEHHUE ITPOBEIICHHS OMBITOB, TPOCTHIX
IKCIEPUMEHTATBHBIX HCCIICIOBAaHUH, PSAMBIX H KOCBEHHBIX H3MEPEHHI C UCIOJB30BAHNEM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOBY. YUEOHBII 3KCIEPUMEHT 110 XUMHUH, TIPOBOIUMBINA Ha



TPaJULIMOHHOM 000pYy/A0BaHUH, 0€3 NpUMEHEHUs U (PPOBBIX TaOOPATOPUil, HE MOXKET I103BOJIUTH B
MIOJTHOM Mepe PEeIIUTh BCe 3a7aui B COBpeMeHHoi mkouie. Lludposas mabopaTtopus mMOJHOCTHIO MEHSET
METOJIUKY U COAEPKAHUE IKCIEPUMEHTAIBHON JeATEIbHOCTH.

[[Iupoxuii crieKTp AATYUKOB MO3BOJISIET YHAUIUMCS 3HAKOMUTHCS € MapaMeTpaMyu XUMHYECKOT O
HKCHEPUMEHTA HE TOJIBKO HAa KAYECTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. LludpoBas mabopaTopus
MI03BOJISIET BECTU JAJIMTEIbHBIN 3KCIEPUMEHT J1a’K€ B OTCYTCTBHE SKCIIEPUMEHTATOPa, a YACTOTa UX
M3MEPEHU HEeloABIaCTHA YEIOBEYECKOMY BOCIPUSATHIO.

B npouecce popMupoBaHUs IKCIIEPUMEHTATBHBIX YMEHUH y4eHHK 00y4aeTcs NpeAcTaBIAATh
HH(pOpMALHIO 00 HCCIIeJ0BAHUM B YeThIPEX BHAAX:

* B BepOaJIbHOM: ONHKCHIBATH SKCIIEPHUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEJIb SKCIIEpUMEHTa, (PUKCUPOBATH
BHUMAaHUE Ha U3MEPSEMBIX BETMUMHAX, TEPMUHOJIOTHH;

* B TAOJIMYHOM: 3aIOJIHATH TAOIUIIBI TAHHBIX, JISKAIIHUX B OCHOBE MOCTPOEHUS IpahuKOB (IIPH ITOM Y
y4aluxcs BO3HUKAET IEPBUYHOE MIPEICTABICHUE O MacITa0ax BEJINYHH);

* B rpapuyeckoM: cTpouTh rpauku Mo TaOIMYHBIM JAaHHBIM, YTO Ja&T BO3MOXKHOCTh Mepexoa K
BBIIBDKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX]y BEIMYMHAMHU (IIPU 3TOM YUUTEJb [TOKa3bIBAET
MIPEUMYILIECTBO B BU3yaJIM3allMU 3aBUCUMOCTEH MEXKy BEIMUYNHAMMU, HAIJISIAHOCTE U MHOTOMEPHO CTh);
B ocHOBY 00pa3oBaTenbHON MPOrpaMMBbI 3aJI03KEHO MpUMEHeHHne U PpoBbIX J1abopaTopuil. TemaTrka
MIPEIJIOKEHHBIX KCIIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB COOTBETCTBYET CTPYKTYpPE IPUMEPHOM
00pa3oBaTeabHON IPOrpPaMMBI IO XUMUH, cofepxanuio denepalbHOr0 rocyaapCcTBEHHOT0
obpa3zoBarensHoro cranaapra (OI'OC) cpennero (moyiHoOro) odmero oopa3oBaHus.

HopmaTuBHas 0a3a
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6. ®enepanbHbIi rOCyAapCTBEHHBIN 00pa30BaTEeNbHBIA CTAHAAPT OCHOBHOI'O O0IIETO 00pa30BaHUS
(yrBepxacH npukazoM MuHuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 nexkalOps
2010 r. Ne 1897) (pen.21.12.2020).

7. ®enepanbHbIi TOCYIapCTBEHHBINA 00pa30BaTEIIbHBIN CTaHAAPT CPEAHEr0 00IIero oopa3oBaHus
(yrBepkaéH npukazoM MunuctepcTBa oopazoBanus u Hayku Poccuiickoit denepaunu ot 17 mas 2012 1.
Ne 413) (pen.11.12.2020).

8. Meroanueckue peKOMEHIAIMH 110 CO3aHUI0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTEIbHBIX
OpraHU3alMsIX, PACHOI0KEHHBIX B CEJIbCKOM MECTHOCTH U MaJjbIX FOpoJiax, EHTPOB 00pa30BaHUs
€CTECTBEHHOHAYYHOU U TEXHOJOrn4eckoi HampasiieHHocTel («Touka poctay) (YTBEpKIEHBI
pacniopsbkeHneM MuH#cTepcTBa npocBenienus Poccuiickoit denepariuu ot 12 suBaps 2021 1. Ne P-6).



Jlis n3ydenus npeamera « XMMUsS» Ha 3Tare OCHOBHOI0 obuiero oopazoBanus orsoautcs 140 yacos: 8
kiacc —70 yaco; 9 kiacc —70 yacoB. JlanHas paboyas nporpaMma oOecreuuBaeT yCBOCHUE
y4yallUMKCs BaXKHEHIIMX XMMHYECKUX 3aKOHOB, TEOPUI U MOHATUHN; (OPMUPYET MpPEeCTaBICHUE O POJIH
XHMUH B OKPYKAIOILIIEM MUPE U KU3HH yesnoBeka. [Ipy 3ToM 0CHOBHOE BHUMaHHE YA ENAETCS CyIIHOCTH
XMMHUYECKUX PEaKIUH U METoJaM UX ocyliecTBiIeHUs. OJHUM U3 OCHOBHBIX IPUHIIUIIOB TIOCTPOEHUS
IIPOrpaMMBbl SIBJII€TCS ITPUHLIUII JOCTYIHOCTU. DKCIEPUMEHTAJIbHbBIE JAaHHBIE, [10JIyYE€HHbIE yUalIUMHCS
IIPU BBINIOJHEHUH KOJMYECTBEHHBIX OIBITOB, IIO3BOJISAIOT YUAIUMCSI CAMOCTOSITEIBHO J€J1aTh BBIBOJBL,
BBISBJIITh 3aKOHOMEPHOCTH. [1o1X0/1b1, 3aJ10’)KEHHBIE B COJlEp>)KaHKUE ITPOrPaMMBbI Kypca, CO3AAt0T
HEOOXOIUMBIE YCIIOBHS JJIs CHCTEMHOT'0 YCBOEHUS YUalIUMHUCS OCHOB HayKH, JJIsl 0OecredeHust
Pa3BUBAIOIIETO M BOCIIUTHIBAIONIETO BO3/ICHCTBUS 00YUeHUs HA IMYHOCTH yyamierocs. Dopmupyemsie
3HaHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBI yOEXKAEHUH IKOJIbHUKA, [IEHTPAIbHBIM SIIPOM €0 Hay4YHOT'O
MHUPOBO33pEHUS

PabGouas nporpaMmma nmo xumuu Aj1s1 8—9 KJ1accoB ¢ MCNOJIB30BaHUEM 000PYA0BaHUS LIEHTPA
«Touka pocta» paccuurana Ha 23 yaca B 8 kiacce u 34 yaca B 9 Kiacce.

Hcnoan3oBanue odopynoBanus «Touka pocrta» npu peanusanuu nannoii PII mo3BoJasier co3narb
yYCJI0BHS:

* 117151 PaCIIMPEHUS COJIEPKAHUS IIKOJIBHOTO XUMUUYECKOT0 00pa30BaHuUs;

* 77151 TIOBBIMICHUS TTO3HABATEIHHON aKTHBHOCTH O0YUYaIOIIMXCSA B €CTECTBEHHO-HAYYHON 00J1acTH;

* 7151 pa3BUTHUS TMYHOCTU peOEHKA B TIpoliecce 00y4eHUs XUMUU, €ro COCOOHOCTEH, (OpMUPOBAHUS U
yIIOBJIETBOPEHHUS COIMAILHO 3HAYUMBIX HHTEPECOB U MOTPEeOHOCTEI;

* 11 paboThI C OAaPEHHBIMH IIKOJILHUKAMHU, OPraHU3aI[UU UX PAa3BUTHUS B PA3IIMYHBIX 00JaCTIAX
00pa30BaTEIbHOM, TBOPUECKOM JACATEIBHOCTH.

Ilnanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOr0 nmpeaMera « XMMHSA» € OIMUCAHMEM YHHBEPCAIBHBIX
y4eOHBIX 1eHCTBH, JOCTUraeMbIX 00y4Y a0 IIMMHUCH

JIM4YHOCTHBIE Pe3y/IbTAThl

OOyuaromuiicst NOJY4YUT BO3MOKHOCTS ISt (JOPMHPOBAHUA CJIeAYIOIMX JHYHOCTHBIX Y Y /I:

* ONpezelIeHn e MOTUBALUU U3yU€EHUs yUeOHOIro MaTepuala;

* OLICHMBAHME yCBAaUBAEMOI'0 yUeOHOro MaTepuasa, UCX0sd U3 COLUAIbHBIX U JMYHOCTHBIX IIEHHOCTEN;
* IOBBILIIEHHE CBOEr0 00Pa30BATEIBLHOIO YPOBHS U YPOBHS FTOTOBHOCTU K N3YYEHHIO OCHOBHBIX
HCTOPUYECKUX COOBITUH, CBSI3aHHBIX C pa3BUTHEM XMMMHU U OOIIECTBA; * 3HaHUE MPaBUJI IOBEJCHUS B
YPE3BBIYANHBIX CUTYaLUAX;

* OLICHMBAHME COLIMAIILHON 3HAUMMOCTH PO ECCUl, CBSI3aHHBIX C XUMUEH;

* BJIaJIEHHE IIpaBUjIaMu 0€3011aCHOr0 0OpallleHNs ¢ XUMUYECKUMH BELIECTBAMU U 000pYy10BaHUEM,
IIPOSIBJICHUE DKOJIOTMYECKOU KYJIbTYPBI.

MeranpeamMeTHble pe3yJbTaTbl

PeryasitTuBHbIE:

OO0yuaromuiicst NOJY4YUT BO3MOKHOCTH /151 GOPpMHPOBAHMA CIeAYIOMNX PeryJasTUBHbIX Y'Y /I:

* 11eJIenoaraHye, BKII04Yas OCTAHOBKY HOBBIX LeJel, Tpeodpa3oBaHKe MPAKTUUECKOM 3a1auu B
[I0O3HABATEJIbHYIO, CAMOCTOSTENBHBIN aHAIU3 yCIOBUN JOCTHKCHMS LIEJIM HA OCHOBE Y4€Ta BBIJEICHHBIX
yUUTEeJIeM OPUCHTUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepHale;

* IJIJAHUPOBAHUE IYTU JOCTUKEHUS LIECJIEH;

* yCTaHaBJIEHUE L[EJIEBBIX IIPUOPUTETOB, BBIIEIICHHE AJIbTEPHATUBHBIX CIIOCOOOB JOCTUKEHUS LIETH U
BBIOOp HambOoee 3¢ PeKTUBHOTO crocoda;

* YMEHHE CaMOCTOSTEIIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABIATh UM;



* YMEHHE IPUHUMATh PEIICHUS B TPOOJIIEMHON CUTYAIUH;

* IOCTaHOBKAa y4eOHBIX 33/1a4, COCTaBJICHUE IJIaHA U TIOCIIe0BATEIbHOCTH JEHCTBHIA

* opranu3aius paboyero MecTa Ipy BHITOJHEHIUH XMMHUECKOTI'0 HKCIIEPHUMEHTA;

* IPOrHO3UPOBAHUE PE3YILTATOB 00YUEHHS, OIICHUBAHUE YCBOCHHOTO MaTepHana, OlleHKa KauecTBa U
YPOBHS MOTYYEHHBIX 3HAHHM, KOPPEKLUs IIJIaHa U cr1oco0a AeCTBUS TPH HEOOXOIUMOCTH.
Ilo3HaBaTenbHbIE

O0yyaomuiicsi NOJYYUT BO3MOKHOCTD it GOpMUPOBAaHMS CJIeXYIONIUX MO3HABATEIbHBIX Y'Y /I:
* IOWCK | BBIIeNIeHU e HHPOpMAITIH;

* QaHAJIU3 YCIIOBUU U TpeOOBaHMIA 3a/1a4M, BEIOOP, COMOCTABIIEHUE H 00OCHOBAHHUE CITOCO0a PEIICHHUS
3a/1a4u;

* BEIOOp HanOoee H3PEKTUBHBIX CIIOCOOOB PEIICHNS 3a7aul B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBUH;
* BBIIBM)KEHUE U 000CHOBaHHE TUTIOTE3bI, BEIOOP criocoda e€ mpoBepKu;

* CAMOCTOSITENILHOE CO3JJaHUE AJITOPUTMA JESATEIBHOCTH IIPH PELIEHUH TPOOJIEM TBOPUECKOTO U
ITOMCKOBOT'O XapaKTepa;

* YMEHHUS XapaKTepU30BaTh BEIECTBA [10 COCTABY, CTPOECHUIO U CBOMCTBAM;

* OMHCBIBAHNE CBOMCTB: TBEPIBIX, )KUJIKUX, Ta3000pa3HbIX BEIIECTB, BbIIEIEHUE UX CYLIECTBEHHBIX
MIPU3HAKOB;

* U300pakeHre COCTaBa MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (POPMYT U CYIIHOCTH
XUMHUYECKUX PEAKINI C TOMOUIbI0 XUMUYECKUX YPaBHEHU;

* IpOBEJCHNE HAOMIOICHUH, ONTMCaHK e TPU3HAKOB U YCIOBHM TEUCHUSI XUMUYECKUX PEaKIIHii,
BBHITIOJTHEHHE XUMUYeCKOT 0 SKCIIEPUMEHTA, BHIBOBI HA OCHOBE aHaJIM3a HAOIIOICHUI 32 SKCIIEPUMEHTOM,
peleHue 3aaa4, MoJy4eHne XUMHUIeCKONH HHPOPMAIIUU U3 Pa3IMYHBIX HCTOYHHUKOB;

* YMEHUE OPraHU30BbIBATH UCCIEA0BAHUE C LIEJIbI0 IPOBEPKH TUIIOTES;

* YMEHUE JIeaTh YMO3aK/II0UeHHs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJBI;

* yMeHHe 00BEKTUBHO OIEHMBATh MHPOPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOIleccaX, KPUTHUECKU
OTHOCHTBCS K MCEBJIOHAYIHON MH(POPMAIIHH.

KomMMyHHKaTUBHBIE

OOyuarouuiicsi NOJY4YUT BO3MOKHOCTS /ISl (POPMHPOBAHUSA CJIeAYIOIMX KOMMYHHKATHBHBIX
YVYI:

* IOJIHOE Y TOYHOE BBIPaXKEHHE CBOUX MBICJIEH B COOTBETCTBHUH C 3a/ladaMH U yCIOBHUSIMHU
KOMMYHUKAIUH;

* aJIEKBATHOE M CII0JIb30BAHHUE PEUYEBBIX CPEACTB JUUIS y4aCTUs B IUCKYCCHM U apryMEHTAIlMU CBOEH
MO3UIINH, YMEHHE MPECTAaBIIATh KOHKPETHOE COAEPKAHUE C COOOIIEHNEM ero B MUCbMEHHON U YCTHOMN
dopme, onpeneneHne cnocodoB B3aMMOAEHCTBYSI, COTPYIHUYECTBO B ITOUCKE U cOOpe HHPOpPMALINH;

* onpezeneHue crnoco00B B3auMOIEH CTBUSI, COTPYIHUYECTBO B MOMCKE U cOope nH(popMaIuy, yuacTue B
aalore, MiIaHUPOBAaHUE OOIIMX CIIOCOOOB pabOThI, MPOSBIICHHE YBAKUTEIBHOIO OTHOIICHUS K APYTUM
y4damumcs;

* OIIMCaHUE COJIePKAHUS BBIOJIHAEMbIX IEUCTBUI C 11€JIbI0 OPUEHTUPOBKHU B MPEAMETHO -I1PAKTUY €CKON
NEeSITENIbHOCTH;

* YMEHUS YYUTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCSA K KOOPAMHAIIMN PA3TMUHBIX TO3HUIUHN B
COTpPYJIHUYECTBE;

* (popmynupoBaTh COOCTBEHHOE MHEHHE U TIO3ULINIO, apTYMEHTHPOBATh U KOOPAUHUPOBATD €€ C
MO3UIUAMH MapTHEPOB B COTPYAHUUECTBE IPU BIPAOOTKE 0OILEro peieHns B COBMECTHOM
NEeSITENIbHOCTH;

* OCYILIECTBIIATH B3aMMHBII KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE HEOOXO UM YO B3aMOIIOMOIIb;
* IUTAHUPOBATH 001IHE CIOCOOBI pabOThI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OILICHKY JeHCTBUI
napTtHépa, yMeTb yOeXKIaTh;



* MCIIOJIb30BATh aJ]€KBATHBIC S3BIKOBBIE CPECTBA JAJIsI OTOOPAKEHUSI CBOMX YYBCTB, MBICJICH, MOTUBOB U
MOTpeOHOCTEH; 0TOOpaXkaTh B peur (onmucaHue, 00bsICHEHUE) COJlepKaHNE COBEPIIAEMBbIX JIeH CTBH, KaK
B (hopmMe rpoMKO# coran3upOBaHHON peYH, TaK U B popMe BHYTPEHHEH peun;

* pa3BUBaTh KOMMYHHUKATUBHYIO KOMITETEHIIUIO, UCIIOb3YSI CPEICTBA YCTHON M MTMCbMEHHOM
KOMMYHHUKAIUU TIpU paboTe ¢ TEKCTaMK Y4eOHHKA U JIOTTOJIHUTEIILHOM JIMTEpaTypOi, CITPaBOYHBIMHU
Ta0JIMIIAMH, TTPOSIBJISATH TOTOBHOCTH K YBAXKCHUIO MHON TOYKH 3PEHUS MIPH OOCYKICHUN PE3yJIbTaTOB
BBITIOJIHECHHOHN PabOTHI.

IIpeamMeTHbIE pe3yabTaThl

OO0yuaromuiicst HAy4YuTCA:

* IPUMEHSTh OCHOBHBIE METO/IbI ITO3HAHUS: HAOIIOIEHUE, U3MEPEHHE, IKCIIEPUMEHT;

* ONMCHIBATh CBOMCTBA TBEPABIX, KUJIKHX, Ta3000pa3HbBIX BEIIECTB, BBIJIETSS UX CYIIECTBCHHbIE
MPU3HAKHY;

* pacKphIBaTh CMBICI 3aKOHA COXPaHEHUSI MACChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON TEOpHUH;

* pa3nu4aTh XUMHUYECKUE U (PU3NYECKHE SIBJICHHS, HA3bIBATh MTPU3HAKH M YCIIOBUS MTPOTEKAHUS
XUMUYECKUX PEAKIIN;

* co0JII01aTh MpaBmiia 6€301macHON padOTHI IPH MTPOBEICHUH OTIBITOB;

* [T0JIB30BATHCSI JIAOOPATOPHBIM 000PYIOBAHHUEM U TTOCYI0M;

* [10JTy4aTh, COOMpPaTh Ta3000pa3HbIC BEIIECTBA M PACIIO3HABATH UX;

* XapaKTepH30BaTh (PU3NUCCKUE U XUMHYECCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
COCIMHEHUM, MPOBOAUTD OIBITHI, MOJTBEPKIAOIINE XUMUUYECKHUE CBOMCTBA M3YYEHHBIX KJIaCCOB
HEOPraHUYECKUX BEIIECTB;

* PacKpbIBaTh CMbICII ITIOHATUS «PACTBOPY», BBIYUCIIATH MACCOBYIO JI0JIF0 PACTBOPEHHOT O BEIIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C OMPEAEIEHHON MaCCOBOM J10JIEl PAaCTBOPEHHOIO BEIIIECTBA;

* XapaKTEPU30BaTh 3aBUCUMOCTh (DM3MYECKUX CBOWCTB BEIICCTB OT THIIA KPUCTAJUIMUCCKOW PEIETKH,
OTIPENENSATh BUJl XUMUYECKON CBSI3M B HEOPTaHMYECKUX COCIMHCHUSX;

* pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUU TIEKTPOIUTUYECKON AUCCOLMAIINH, COCTABIIATh YpPaBHEHUS
ANEKTPOIUTHIECKOMN TMCCOIMAIINY KUCIIOT, IMeJI0uel, COJIeH U peakiiuii MOHHOTO OOMEHa;

* PaCKpBIBaTh CYIIHOCTh OKHCIIMTEILHO-BOCCTAHOBUTEIILHBIX PEAKIINH, ONPEAEIITh OKUCIUTENh 1
BOCCTaHOBUTEIb, COCTABIIATh YPABHEHUS OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* Ha3bIBaTh (PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUUYECKOW PEAKIINH;

* XapaKTEPU30BaTh B3aUMOCBSI3b MEXKITY COCTABOM, CTPOSHHEM M CBOMCTBAMH HEMETAJUIOB U METAJIJIOB;
* IPOBOJIUTH OIBITHI MO MOJIYYEHUIO U U3YUYEHUIO XUMUYECKUX CBOMCTB Pa3IMYHBIX BEIIECTB;

* I'PaMOTHO O0OpaIaThCs C BEIIECTBAMHU B TTOBCEIHEBHOMN YKU3HU.

OOyuaromuics MOTyYUT BO3MOXHOCTh HAYIUTHCS:

* BBIJIBUT'ATh U IPOBEPATH SKCIEPUMEHTAIBLHO THIIOTE3bl O XUMUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE
MX COCTaBa M CTPOCHHUSI, UX CIIOCOOHOCTH BCTYIAaTh B XMMHUYECKHE PEAKIIUU, O XapaKTepe U MPOAYKTax
Pa3JIMYHBIX XUMHUYECKUX PEAKIIHM;

* XapaKTepHU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIUBATh IPUUUHHO -
CJICIICTBEHHBIE CBSI3M MEXKY IaHHBIMHU XapaKTePUCTHKAMH BEILIECTBA;

* COCTaBJISITh MOJICKYJIIPHBIE U TOJTHBIC HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

* IPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSIBIISTH OKUCIUTEIILHBIC UM BOCCTAHOBUTEIIbHBIC
CBOMCTBA C YU4ETOM CTENEHEW OKUCIIECHUS 3JIEMEHTOB, BXOASIIMX B €r0 COCTAB;

* BBIJIBUTATH U IIPOBEPATH IKCIIEPUMEHTAILHO THIIOTE3BI O PE3yJIbTaTax BO3ICHCTBUS Pa3TUIHBIX
(hakTOpPOB Ha U3MEHEHHUE CKOPOCTH XHUMHUYECKOU peaKIlnu;

* MCIIOJIK30BaTh MPUOOPETEHHBIE 3HAHUS JISI SKOJOTHUECKH TPAMOTHOT'O TIOBEICHUSI B OKPYXKAIOIIEH
cpene;

* HCIIOJIH30BaTh TPUOOPETEHHBIE KITFOYEBbIE KOMIIETEHIIUN TIPH BBHITTOJTHEHU U TTPOCKTOB U PEIICHUHN



y4e0HO-MCCIeI0BATENbCKHUX 33/1a4 110 U3yYEHUIO CBOMCTB, CIIOCOOOB MOTYyYEHHUS U PACTIO3HABAHUS
BEIIIECTB;

* 00BCKTHUBHO OLICHUBAThH MH()OPMAITHIO O BEIIECTBAX U XUMUYECKHUX ITPOIIECCax;

* 0CO3HABATh 3HAYEHHUE TEOPETUUECKUX 3HAHUM 110 XUMUM AJISl IPAKTUUECKOU AESTEIIbHOCTH YEJI0BEKa;
* CO3/1aBaTh MOJICIM U CXEMBI JIJISl PEIICHHS YYeOHBIX M TI03HABATEIbHBIX 3324, IOHUMATh
HE0OXOJMMOCTh COOJIFOICHHS ITPEIITN CAHUM, TTPEIJIaraeMbIX B HHCTPYKIIUSX 110 UCIIOJIb30BAHHIO
JICKapCTB, CPEIICTB OBITOBOM XUMHUU U JIP.

®opmMbl KOHTPOJIS

KonTpouns pe3ynsTaToB 00y4deHust B COOTBETCTBHHU ¢ AaHHOU PII mpoBoautcs B hopMe MUCHMEHHBIX U
AKCIEPUMEHTATBHBIX PaboT, MPEAIoNIaracTcs IPOBEIEHUE HTOrOBOM aTTeCTAllMU. 3aJaHusl aTTeCTallun
BKJIIOYAIOT MaTE€pUall OCHOBHBIX PAa3J€JI0B Kypca XUMHH.

Hrorosas arrecranus.

JI1s OCy1IeCTBIIEHHs UTOrOBOM arrectauuu ucnonb3yores KMel, conep:xanue KOTOpbIX
OPUEHTUPOBAHO Ha MTPOBEPKY YPOBHS YCBOCHUSI 3HAHUM U OMPEEISAETCS CHCTEMOM TpeOOBaHMI K
IIOATOTOBKE BBIITYCKHUKOB OCHOBHOM IIKOJIBI.

1 Bribepure nBa BRICKA3LIBAHHSA, B KOTOPLIX 'OBOPHTCH O Kelle3e KaK XHMHYECKOM
JIEMEHTE.
1) JKeneso pearupyer ¢ xjopom.
2) XKeneso GLICTPO pAaBeeT BO BIAKHOM BO3IYyXE.
3) Ilupur sBnserca chIpbEM /UIA NMOTYYSHHS JKene3a.
4) TI'emornobun, cogepAamni xene3o, NEPEHOCHT KHCIOPOL.
5) B cocras pxaBYHHEI BXOJHT XKeje3o.

3anumnTe HOMEPaA Buﬁpa!mmx OTBCTOB.

Orser:

‘_T_‘ Ha npuseaéunom prcynke niofpakeHa Mo/l aTOMa XHMHYECKOTO IeMeHTa

3amumure B Tabnuuny BenuuuHy 3apsjga sapa (X) aroMa XHMHYECKOTO JIeMeHTa,
MOJIe/Ib KOTOpOro Hiobpaxkena Ha pHCYHKe, B HoMep rpynmnsi (Y), B KOTOpOii 3T0T
mement pacnonoxen B [lepmoauueckoit cucreme. ([as sanmcn oTeera
HCIONL3YyiiTe apabckie uHpLL.)

X Y

Orser:




PacnonoauTe XHMHYECKHE EMEHTEI
1)cepa 2)xmop 3) docdop
B NOPAJKE YESIHYEHHA HX MEKTPOOTPHIATENLHOCTH.

JanumnTe HOMEPA ATCMEHTOR B COOTERCTCTEYIOICM MOPATKE.

et

|I| YeTaHoBHTE COOTBETCTEHE Mek Iy (POPMYTI0i COETHHEHHA H CTENEHLID OKHCTEHHA
A30Ta B 3TOM COSIHHEHHH: K Ka#10i nosHuHH, obosHavenHoil Oyksoil, noabepure
COOTRBETCTRY HOILYIO MOIHIHIO, 000IHAYEHHYI0 HTHPOI.

QOPMYIIA COEJJHHEHHA CTEIEHL OKHCIIEHHA A30TA
A) HNO; 1y +1
By N0 2y -3
B) NH: 3) +3
4) +5

JanmmuTe B TAabaHUy BRIDpaHHEE UHGPE N0 COOTEETCTEYIOMIMMHE OVKBAMH.

AlB[B

OTReT:

El H3 npenno#ennoro nepedns BedepHTe 1Ba BELIECTEA ¢ HOHHOM CBAILIO.

1} CaO
2) PCla
1) B
4) LizN
5) H:8



IIl Kakne npa yTBep#IeHMA BEpHBl /I8 XAPaKTEPHCTHKH KaK MAarHHg, Tak
H KpeMHHa?

1) DnekTpoHEl B aTOME PaCMONO#eHEl Ha TPEX AEKTPOHHLIX CIOAX.

2) CooTBeTCTEYIOIIEE NPOCTOE BELISCTBO CYIIECTBYET B BHAE JBYXATOMHEIX
MOMEKYIL

3) XHMHYECKHH WIEMEHT OTHOCHTCA K METALIAM.

4) 3naueHHe AMEKTPOOTPHIATENLHOCTH MeHLIIe, YeM y (ocdopa.

5) XuMHYecKHil MeMeHT 00pa3yeT BRICIIHE OKCHIE ¢ obmei dopmynoi 30..

3anHmIHTE HOMEpa BRIOPAHHLIX OTBETOR.

OTiet:

Hz MpEITEEHHOTD MEPEUHA BEIECTE EHEEPI-:['I'E-‘ KHCIOTHEI OKCHI H OCHOBAHHE,

1)y CO
2) Mg(OH):
3) S0s
4) NaClOy
5) Al{OH)

JaNHINHTE B MOME OTEETa cHAa4ana HOMED KHCIOTHOND OECHIOA, 4 3aTeM HOMEP
OCCHOBAHHA.

Oreet:

Kakmwe nama Bemectsa M3 NPETOGKEHHOTD  MEPEYHA  BCTYNAWT B PeakilHED
C OKCHIOM AMOMHHNAT

1) Cu{OH):
2) HNO;
3 O

4) Be(OH):
5) MNaxO

3anumHTe HOMEpa BEIOPAHHLIX OTBETOB.

OTeer:




(o]

VetanoeuTe COOTBETCTRHE MEFIY pearHpyHIHMH BELIEC TRAMM
H NpoAYKTOM(-aMH) HX BIAHMOJEHCTBHA! K Kawkood moinuuM, obosnaveHHol
GyKBOil, noaGepHTe COOTBETCTEYIOUIYED MOTHIIHI0, 0D03HAYSHHYI0 WHpoil.

PEATHPYIOIIHE MPOJVKT(LI)
BEIIECTBA B3IAMMOJIEHCTBHA
A) MgO + S0:— 1) — MgSO; +Ha
BE) Mg(OH): + Ha80s — 2) — MgS0s + HaO
B) Mg + HiaSOy e, — 3) — MgS0,
4 — Mg530,; + Ha
3) = MgS0y

JanMinuTe B TabaMIy BLIOpanHLIE TH(PE D00 COOTRETCTEYIOMIMME GYKBAMH.

AlB[B

OTeeT:

VeTaHOBHTE COOTBETCTEHE MEWIy BEUISCTEOM H PEareHTAMH, ¢ KOTOPRIMH 3TO
BELIECTEO MOMET BCTYNAaTh B PeakiHi0: K Kawaod noswmuuy, obosnadeHHoR
GykBOil, MogGepHTE COOTBETCTEYOUIYH TOIHIHIO, 0003HaueHIY 0 UHpoil.

BEILECTBO PEAT'EHTEI
A)C 17 On, Ha50y (ko)
E) ALO: 2) Mg, AgNOs (p-p)
B) CuCl 3) KOH (p-p). HCl (p-p)

4) Nz, K:S04(p-p)
3ammnuTe B Tabamiy BuOpanibe GH(PE N0 COOTRETCTEYIOMIMME OYKBAMH.

A|B[B

OTReT:




[11]

Hz NMpeloEeHIOrD NepeyHA BHEEPH.T'E ABE MAphl BEMIECTE, MEEIY KOTOPRIMH
NPpOTEKAET peaklHA SaMElmleHA.

1) meneso u mATpar cepedpa

2) oxcun cepr( V1) 1 oxcun menesa(I11)
3) okcun menu(ll) u conanas kucnoTa
4) amoMHHHI H XT0p

5) waTpuii M BoJA

3anHIHTE HOMEPA BLIDPAHHLIX OTBETOB.

OTeeT:

YeTaHOBHTE COOTBETCTBHE MERIY PEarHpyOMIHMH BELIECTBAMH H MPHIHAKOM
NpOTEKAIOIIEH MeRIY HHMH PeakiMi: K Ka#10il noinuun, ofoinauennoil Oykeoil,
NoADEPHTE COOTBETCTRYIOIIVIO MOZHLHI, 0D03IHAYEHHYIO LHGpPOi.

PEATHPYHIOIUIHE BELLIECTBA [MPH3HAK PEAKIITHH
A) FeCl: {p-p) n NaOH {p-p) 1) Brmagenne Genoro ocamka
B) FeS0u(p-p) u Ba(NOz)2(p-p) 2) Bmnagenne Gyporo ocaaka
B) FeS n HiSOu(p-p) 3) BumageHme cepo-31enEHONo OcanKa

4) BHOeneHHe raia

3anumuTe B TabnHIY BROpaHHLIe HHGPL N0 COOTBETCTEYIONIHMH OVKBaMH.

AlB|B

OTBeT:




BubepuTe nBa BemecTsa, NpH NOMHOH JHCCOUMANRH | Moas KOTOpeIX oOpatyeTcs
2 MONE AHHOHOE.

I} muTpar Marans
2) ruapokcua Gapus
3) xnopHI HATPHA
4) tocdar kanua
5) cynwdar HaTpus

JanumuTe HOMEPA BUEPEIIIIL]K OTBETOR.

OToeT!

BribepuTe nIBa HCXOAHLIX BENIECTBA, B3IAHMOIEHCTBHI) KOTOPBIX COOTBETCTBYET
COKPAMEHHOE HOHHOE YPABHEHHE peakiHH
Ca® + S0:" = CaSO;

1)y CaD
2) Ca
3) CaCl:
4y K250,
5 H250;
6) S0:

JanummuTe HOMEPA BUEPEIIIIL]I OTBETORE.

CrreeT:

EI YCcTaHOBHTE  COOTBETCTBHE MEXKIY CXeMoll  mpomecca, NPOHCXOISIIETOD
B OKHCIHTENBHO-BOCCTAHOBHTENLHOH PeaKlHH, H Ha3BaHHEM 3TOTO MPOLEecca:
K Ka#A0il nosnuuH, obosnadvensoil Oyksoi, noabDepHTe COOTBEETCTEYIOLIYIO
HNOIHIHIO, 0D03IHAYEHHYIO HHGPOL.

CXEMA ITPOLIECCA HA3ZBAHHE MNPOLIECCA
A §iTag 1Y  okMcnenwne
B) H:" — 2H* 2) BOCCTAHOBRNEHHE
B) Cr* — Cr*

3anumumTe B Tabnuuy BROpaniEe UH(PE N0 COOTEETCTBYIOMIHMH OVKEAMH.

AlB|B

OTeer:




H3 nepeuncneHHkx cykIeHHA 0 NpaBHIax paboTel ¢ BEIlECTBAMH B NabopaTopHu

H DRITY BRDepHTe Beproe(-ke) cywacHne|-1).

1) Xnop Mo#HO NOTY4aTh TONLKD B BRITAHKHOM MIKady.

2) Ilpy nNpHroTOBNEHHH PacTBOPa KHCAOTEL KOHLIEHTPHPOBAHHYIY —CEPHYHO
KHCJIOTY NMPHIHBAIOT K BOJIE.

3) Ipun nparpepannn  pacTeopa NpobHPKY ¢ WHIKOCTLIO JIEPEAT CTPOTO
BEPTHKAILHO.

4) PaboTty c eIKHMH BelIECTBAMH CIEIYeT NPOBOJHTE B PEIHHOBLIX MEPYaTKAX.

3anHmHTE B Nole oTBeTa HoMep(a) BepHOTo| -LIX) Cy&AeHHA(-i ).

OTeeT:

YCTaHOBHTE COOTBETCTBHE MEMXIY JBYMA BEIECTBAMH H PEAKTHEOM, C MOMOLILID
KOTOPOre MOAKHO PailHYHTL 3TH BElleCTEA! K KA1l NOINUHH, 0003HAYEHHOH
GykBoil, noAGepHTe COOTBETCTEYIOUIYVIO NMO3HLHKY, 0G0IHAYEHHYO LTHPOI.

BELIECTBA PEAKTHE
A) KCln 25103 17 WNHaNO;
B) EaCOs u LizCOs 2} HCl
B) MWa:50s u NaOH 3) MgO
4) KiPOs
JammueTe B TAbNHUY BMOpaHHLe UHGPE N0 COOTRETCTRYIOIIHMH GYKBAMM.
AlEB B
Crreer:

Hutpar ammonns (aMmuausas cenurpa) — Xumudeckoe coeaunenne NH4NO:,
CONlb A30THOH KHCIOTEL, KOTOPOE HEMONLIYETCH B KAYECTBE a30THOIO YI00peHH.

Brrancoure B NpomeHTax MacCoORYID QO a30Ta B HHTpaTS aMMOHHA. FamummnTe
HHCTO € TOYHOCTEIY 10 HENLIX.

Crreet: B,

[Mp# noakopMEaX OBOIIHEIX H NBETOYMHEIX KYNILTYP B nousy BHocHTes 200 r azoTa
Ha 100 w®. Briumcnure, CKOMBKO IPAMMOB aMMHAYHOH CEMHTPH HAJ0 BHECTH
Ha 3eMENRHBIH y4acTok mnnomaasie 70w, 3anHmHTe 4YHCH0 © TOYHOCTEIO
10 UETTkIX.

CrreeT: r.




Hcnonwzys wmeroa amexktpoHHoro Oamanca, paccrasbTe  KoddpuimenTmi
B YPAaBHEHHH PeaKkilHH, CXeMa KOTOPOH
MnO: + HBr — MnBn + Br: + H:O
Onpeaenure OKHCAHTEb H BOCCTAHOBHTEI,

E Jlana cxema npespauieHuii:
Fe(NO:): — Fe(OH): — X ——s Fe:0;

Hanmmyre monexynspHble ypaBHeHHS peakiHil, ¢ MOMOUIBIO KOTOPHIX MOXKHO
OCYIIECTBHTEL YKa3aHHBIE npeBpaiienus. [ nepsoro npespaiieHHs coCTaBbTe
COKpaIEHHOE HOHHOE YPaBHEeHHE PeaKiHH.

El [Nocne nponyckanus yepes pacTBOp HAPOKCHAA HaTpus 2,24 11 CepHHCTOID Tasa
(n.y.) momyunnn 252 r pacteopa cynbguTa HaTpHs. BhiuHcaHTe MaccoByw 10mi0
COJIH B NOJTY4eHHOM pacTBope.

Jan pacteop cynndara mMarnmg, a Takme HabOp CIEOYIOUIHX PeakTHBOB: LIHHE
COMNAHAN KHCIIOTA, PAcTBOPL THAPOKCHIA HATPHA, Xnopuia 0apHs H HHTpaTa
KaHA.

23 | Heponeays  TonkKo peakTHBEL M3 NPHBEISHHOTO NEpPedHs,  3aMHIINATE
MONEKYIAPHEIE YPABHEHHA JBYX PeakiHil, KOTOpLIE XapakTepPHIVIOT XHMHYECKHE
CBOHCTBA CyNwpaTa MarHMs, © YEa®HTE NPHIHAKH HX  OpOTeKaHHs
(Ham9He/0TCYTCTEHE 3anaxa y rasa, UBeT Ocalka HIH pacTBopa).

O3naxkoMbmech ¢ NHCHPYKINEN RO EMAOIHERI0 3ad0anua 24, npiwiazaemoln
K zadanuam KHM.

Coobuume opzanuzamopy ¢ ayoumopun 0 CeOel 20MeSHOCIN RPUCHVITHME
K EBINOTHERWIO Jadanus 24.

flpocomossme Aadopamoproe oGopyoesanue, HeoixoouMoe A18 NPOseOCHUA
IKCHEPHMER L.

24 | [IpoBenuTe XHMHYECKHE PeaKlHH MERIY CYIbAaToM MardHs H BLIOpaHHLIMH
ECIIECTBAMH B COOTBETCTEMH ¢ COCTABICHHRIMH & VpPaBHEHHAMH peakiHH,
cobmionas nNpaBHIa TEeXHHKH 0elonacHOCTH, OpHBeIEHHLIE B HHCTPYKLHH
K 3agannio. [IposeprTe, NpaBHILHO TH YKazaHel B OTBETE Ha 3ajanie 13 npHIHaKH
npotekanua  peakuuii.  [lpu  meobxogmmocTH  JononHHTe  OTBET  HIM
CKOPPEKTHPVIHTE Ero.

Coneprkanue nmporpaMmbl 8 Kiiace

MeToapl TO3HAHMS B XUMHUH. DKCIEPUMEHTaJIbHbIE OCHOBBI XUMHH (8 4acoB)

3HAKOMCTBO C 0013aHHOCTSIMU U 000py/J0OBaHMEM pabodero Mecrta, 00CyKACHHE U KOPPEKTUPOBKA IJIaHa
paboThI, IPEAJIOKEHHOr 0 yunTeneM. [IpaBuna O6e3onacHoi paboThl B KAOMHETE XMMUHU, U3yUCHHE TPaBUIT
TEeXHUKHU 0€30MacCHOCTH M OKa3aHHsI EPBOM MMOMOIIH, HCIIOJI30BAaHIE TPOTHBOMIOXKAPHBIX CPEIICTB
3alUTHl. 3HAKOMCTBO C OCHOBHBIMHM METO/IaMU HayKH. [laTh peAcTaBiIeH e O TOYHOCTH U3MEPEHUN



U (POBBIX JAaTYUKOB U aHAJIOrOBBIX NpUO0poB. CHopMUpoBaTh NPEACTABIECHUE O TEMIIEPATYPE
JIaBJICHUS, OOPATUMOCTH TUTABIICHUS ¥ KPUCTAJUIM3AMU. DKCIIEPUMEHTAILHOE O PeeIeHre
JUCTUIUIMPOBAHHOM U BOJOIIPOBOAHOM BOABL. M3yueHue XxuMruuecKkux siBjicHu. M3ydenue siBeHui npu
Pa3IoKEHUH CII0KHBIX BEIIECTB.

[TpakTnyeckue u JadbopaTopHbie pabOThI: JabopaTOpHbIH OmbIT Ne 1 «J{o Kakol TemIepaTypbl MOKHO
HarpeThb BEIIECTBO?Y.

JIaGopaTtopHsiii onbIT Ne 2 «V3MepeHre TeMnepaTypbl KHIIEHHUS BOBI C TOMOIIBIO TaTYHKA TEMITepaTyphl
u TepMoMerpay. JJabopatopusiit onbIT Ne 3 «OnpeneneHue TeMepaTypsl IJIaBICHUS U KPUCTaUTU3ALNT
Metasutay. Jlabopatopusiid onbIT Ne 4 «OnipenesieHne BOJONPOBOAHON U JUCTUILUIMPOBAHHOM BOJIBI».
JleMoHcTpalinoHHbIN dkcriepuMeHT Ne 1 «Brimenenue u morjomnieHue Temnsjia — Ipu3HaK XMMUYeCKOM
peaxuun» JleMoHcTpaunoHHbIN 3kcepuMeHT Ne 2. «Pa3ox eHne BoJbl 3JIEKTPUYECKUM TOKOM»
JleMoHCTpalmoHHbIHN 3kcriepuMeHT Ne 3. «3aKoH COXpaHEHHUS MacChl BELIECTB» J|eMOHCTpal OHHBIN
skcriepuMeHT Ne 4. «Onpenenenue cocraBa BO3IyXa»

2. XuMHY€eCKHEe CBOICTBA CIOKHBIX HEOpraHuueckux BeriecTs (124acoB).

Kunaccer Heoprannueckux coequHeHuil. OcHoBanus. Kucnotsl. Comu. Oxenpl. XUMHYECKHE CBOMCTBA
OKCHJIOB, KHCJIOT, coJiel, ocHOBaHMI. ColepkaHue Kuciaopoaa B Bo3ayxe. CHUHTE3 COIM U3 KUCIIOTHI U
okcyaa metaiia. PactBopsl. PacTBopuMoCTh. 3aBUCHMOCTh PACTBOPUMOCTH OT TEMIIEPATYPBI.
KonuenTtpanus BeuiecTsa u KoaudecTBeHHbIN aHanmu3. Kpuctannoruapatsl. [Ipaktuueckue u
nabopatopHbie paboThl: mpakTHUeckas padota Ne 2 «Ilomyuenne menHoro kynopocay. Jlaboparopusrit
onbIT No 5 «/3y4yeHune 3aBUCMIMOCTH PaCTBOPUMOCTH BEIIECTBA OT TeMIIEpaTypbl». JlabopaTOpHBIi OMBIT
Ne 6 «HaGmonenue 3a poctoM kpuctamiosy. JlabopaTopHsliii onbIT Ne 7 «IlepechiiieHHbINA pacTBOPY.
[Ipaktuueckas padota Ne 3 «Ornpenenenrne KOHIIEHTPALUU BEIIECTB KOJOPUMETPUUECKUM I10
KanubpoBouHOMY rpaduky». JlabopaTopHsiii onbIT Ne 8 «Onpenenenue TeMnepaTypbl pa3ioKeHUS
Kkpuctamoruapara. [Ipaktuueckas padora Ne 4 «Onpenenenue pH pacTBOpPOB KUCTIOT U IIETOUEH.
JIaGopaTopHsrii ontbIT Ne 9 «Onpenenenne pH paznuunbix cpeny. Jlabopatopaslit onbIT Ne 10 «Peakmus
HeHTpam3anuny. JleMoHcTpanroHHbIi dKcriepuMeHT Ne 5 «OcHoBanus. TeroBoii a3 dekT peakiuu
TUPOKCHJIA HATPUS C YIIIeKHUCIbIM Tazom». JlabopaTtopuslit onbIT Ne 11 «Omnpenenenre KHCIOTHOCTH
TOYBBI».

3. UtoroBas arrecramus 3 gaca
Coneprkanue nporpaMMbl 9 kiacc

1. Dnexrponutnyeckas aucconuanus. OKUCINTEIbH 0-BOCCTAaHOBUTENbHBIE peakiuu. (11 gacoB)
CBolicTBa OKCHJIOB, KUCJIOT, OCHOBAHUMN U COJIEH B CBETE TEOPUU IJIEKTPOIUTHUECKON TUCCOIUALIUN
W OKH CIICHUS-BOCCTAHOBJICHHUS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuu. OKUCIUTENb U BOCCTaHOBUTEND. [Iporecchl

OKMCJIEHUS U BOCCTAHOBJICHUS.

1. Tlpaktuueckas pabora No 1 « DneKTpoiuThl U HEANEKTPOIHTh 2. JlabopatopHbiii ombiT Ne 1 «BiustHie
pacTBOpHTEII Ha Juccormanuio 3. JlaboparopHsiii ombIT Ne 2 «CHIIbHBIC U CITA0BIC AIEKTPOIUTHD) 4.
JlaGoparopHsIiit onbIT Ne 3 «3aBUCHMOCTB 3JICKTPOIIPOBOTHOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB OT
KOHIIEeHTpauu HoHoB» 5. [Ipaktuueckas padora Ne 2 «OnpeneseHre KOHILIEH- TPAUK COIH O
ANIEKTPOIPOBOHOCTH pacTBopay 6. JlJaboparopHsiil onbiT Ne 4 «B3anmojelicTBre THAPOKCHIA OapHs ¢
cepHOi KucnoToit» 7. JlaboparopHslii orbitT Ne 5 «ObpaszoBanue coneit ammonus» 8. JlaboparopHsbIit
onbIT Ne 6 «M3ydeHne peakiuu B3auMOACHCTBUS CYIb(HTA HATPUS C IEPOKCHUIOM BOJOpOaa» 9.
JlaGoparopusiii orbiT Ne 7 «3mMeHenune pH B X0/ie OKUCITUTEIILHO-BOCCTAHOBUTEILHBIX peakiiuii» 10.
JlaGoparopusiii orbIT Ne 8 «CpaBHUTEIIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIILHOW CITIOCOOHOCTH
METaJIOBY»



2.

Cxopocts xumuueckoi peaknuu. Hemerannsl. Meramis.(11 gacos)

[ToHsiTHE O CKOPOCTH XUMHUECKOU peakunu. PaKTOpsl, BIUAIOUIME HA CKOPOCTh XUMHUYECKUX
peaknuii. Karanuzarops! u katanu3. IHru6utopsl. Mertasuibl . XuMHUYeCKHe CBOMCTBA METAINIOB KaK
BoccraHoBuTener. OOImas XapaKTEpUCTHKA MIEIOYHBIX META/IOB. BaskHEWIIMe COeTMHEHUS
HIETTOYHBIX METAJIOB — OKCHJBI, TUAPOKCUIBI M COIH (XJIOPUIBI, KapOOHATHI, CyIb(haThl, HUTPATHI),
WX CBOICTBa U IPUMEHEHUE B HAPOAHOM Xo3siicTBe. Kanuitnbie ynoOpenus. O0mmias xa pakTeprucTuKa
3JIEMEHTOB riaBHoOW noarpynnsl I rpynnel. BaxkHelmye coenMHEHUs IEJI0YHO3EMENIBHBIX METAIIIOB
— OKCH/JIBI, TUAPOKCHIBI M COJH (XJIOPUIBI, KapOOHATHI, HUTPATHI, CYIb(aThl, hocdathl), UX
CBOMCTBa M MPUMEHEHNE B HAPOJHOM X03siiicTBe. AnmoMuHuN. COeAMHEHHS aTlOMUHUS — OKCUJ U
TUAPOKCHI, UX ampoTepHbIi Xapakrep. XKene3o. ['enernyeckue psasl Fe2+ u Fe3+.

Hemeramnsl. Bogopon. Bona. OOmiast xapaktepuctuka rajoreHos. [IpocTsie BemecTa u
OCHOBHBI€ COEJIMHEHHUS rajJoreHoB, ux cpoiictea. Cepa Oxcunsl cepol (IV) u (VI), ux nonyuenue,
cBoiicTBa U mpuMeHeHne. CepHasi KUCIIOTa U €€ COJIM, UX TPUMEHEHUE B HAPOJIHOM XO3sIiCTBE.
[IpousBoacTBo cepHOil KUCIOTBI. A30T. CTpOEHHE aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOI'O
BellecTBa. AMMHUaK, CTPOEHUE, CBOWCTBA, ITOJyYeHHEe U npuMeHenne. Coau aMMOHUS, UX CBOMCTBA U
npumenenune. Oxcuel azora (II) u (IV). A3oTHas Kuciora, €€ CBOMCTBA U MPUMEHEHHE. A30THBIC
ynoopenus. ®ochop. CTtpoeHue aToma, ajlsIOTPOIHS, CBOWCTBA O€JIOr0 M KpacHoro gocdopa, ux
npuMmeHeHre. OCHOBHbIC coenrHeHus: okcul hochopa (V) u oprodochopuas kucnora, pochaTsr.
®ochopubie ynodbpenus. Yriaepon. CTpoeHue atoma, aluloTpONusi, CBOWCTBA MOIU(DUKALIMIA,
npumenenune. Oxcupel yriepona (1) u (IV), ux cBoiictBa u npumenenue. Kapoonarsl. Kpemuuid.
Crtpoenue aTroMa, KpuCTaJUIMY€CKUIl KpeMHUH, ero cBoiictBa v npumenenue. Okcua kpemuus (1V),
€ro NpUpoAHbIE Pa3HOBUIHOCTH. CUIIMKATHI.

1. TIpakruueckas padora Ne 3 «OnpeneneHue CoaepKaHus XJIOPUI-HOHOB B MUTHEBOM BOsie» 2.
Jla6oparopusrit onbIT Ne 9 «OcHOBHBIE CBOMCTBa amMmmuakay 3. [Ipaktndeckas padora Ne 4 «Onpenencaue
HUTPaT-UOHOB B MUTaTeNbHOM pacTBope» 4. JlabopatopHsiit onbIT Ne 10 «Onpenenenue aMMUaYHOR CENUTPBI
u MoueBuHB 5. JlabopaTopustii ormeiT Ne 11 «B3anMoneiicTBre H3BECTKOBON BOJIBI C YTIIEKHCIIBIM ra3oM» 0.
JIaGopatopuslit orbT Ne 12 «Oxucienne xenes3a BO BIQKHOM BO3IYXE»

3. UroroBas atrecrauus (12 yacos)

Temarnueckoe miIaHUpOBaHKHE 8 Kiacc

Neni/ | Tema Conepxanue Ienesas ycranoBka | Konu | Mcnonb3oBanue
i ypoka yecT | 00OpymOBaHUS
BO
4yaco
B
1 Meroapl no3nanus B | [Ipaktnueckas padora Ne 1 | 3HakoMcTBO C 1 JaTunk Temnepa-
XUMHH. «M3ydenne crpoeHus OCHOBHBIMH TYpHI
OKCHepUMEHTANbHBI | TJITAMEHI» METOJIaMH HayK1 (TepMomnapHsbIit),
€ OCHOBBI XHMHHU CITMPTOBKA
2 Mertoap! no3nanus B | Jlaboparopusiit oneir Ne 1 | 3HakoMcTBO € 1 Hatunk
XUMHU. «/[o kakoii Temrieparypbl OCHOBHBIMU TeMIeparyphbl
OKCTepUMEHTAIbHBl | MOXXHO HarpeTh METO/IaMH HAYKH (TepMomapHsblit),
€ OCHOBBI XUMHUHU BEILECTBO?» CIIUPTOBKA
3 Mertoap! no3nanusi B | Jlaboparopusiit onsir Ne 2 | JlaTh 1 Hatuuk
XUMHUU. «M3mMepenue Temneparypsl | IpeiacTaBiIeHHE O TeMIeparyphbl
OKCIIEPUMEHTANbHB! | KUIIEHHS BOJBI C TIOMOIIBIO | TOYHOCTH MJIATUHOBBIH,
€ OCHOBBI XUMUHU JaT4nKa TeMIepaTypsl U M3MEpEeHH TepMOMETD,
TEPMOMETPa» U pOBBIX ANIEKTPUIECKast
JaTYNKOB U TIJIUTKA
AHaJIOTOBBIX
npuOopoB




4 Mertoap! no3nanusi B | Jlaboparopusiit oneir Ne 3 | ChopmupoBarsb Hatuuk
XUMHU. «Ornpenenenue IpEJCTaBIICHUE O TeMIeparypsl
OKCIIEpUMEHTANbHBL | TEMIIEePaTyphl IJIABJICHUSI U | TeMIIepaType (TepmonapHbIit)
€ OCHOBBI XUMHUH KpUCTaJUTM3AaLMU METAJIa» | IJIaBJICHUS,
o0paTuMocTu
TUTaBIICHUS U
KpHUCTaJUIN3aLUI
5) [lepBonavansHbIC JlaGoparophbiii onbIT Ne 4 | DKCIepUMEHTATIBH Harauk
XHUMUYECKHE «Ormpenenenue 0€ OmpezeNeHue 3JIEKTPOIIPOBOJHOCT
noHATus. Yucrele BOJONPOBOAHON U JIUACTUIUIAPOBAHHOU 1, T(PPOBOH
BEILECTBA U CMECH JUCTUJIMPOBAHHOM BOABD) | U BOAOIPOBOIHOM MHUKPOCKOII
OKCIepUMEHTAIBHOE BOJ
OIIpEICIICHHE
JUCTUIUIMPOBAHHON U
BOJOITPOBOA
6 IlepBoHavabHbIE JleMoHCcTpallnOHHbBIN Nzyuenue Jarunk
XUMUYECKHE sKcnepuMeHT Ne 1 XUMHAYECKHUX TeMIeparyphsl
nousaTus. Ynucrrle «Brlnenenue u SIBJIEHUU IJIATUHOBEIN
BEILECTBA U CMECH MOTJIOIIEHUE TeTlja —
MPU3HAK XUMHUYECKON
peaxIum
7 IIepBoHavasbHBIE JleMOHCTpalnOHHBIN N3yueHue sBieHn [Mpubop mns
XUMUYECKHE SKcrepuMeHT Ne 2. [IPH Pa3NIOKEHUU OTIBITOB C
noHstus. Yucrele «Pasnoxenune Boabl CJIO’KHBIX BEILECTB 3NEKTPUUECKUM
BEIIECTBA U CMECH ANEKTPUIECKUM TOKOM» TOKOM
8 IIepBoHavabHBIE JeMOHCTpalnOHHBIN OKCTIepUMEHTAIILH Becsl anexTpoHHBIE
XUMHYECKUE skcriepuMeHT Ne 3. «3akoH | oe JoKa3aTeIbCTBO
HOHATHS. YuCThIE COXPaHEHUs MACCHI JIEICTBHS 3aKOHA
BEILIECTBA U CMECH BEIIECTBY
9 Krnaccbt JleMOHCTpaIuOHHBI OKCIepUMeHTaIbH [Tpubop s
HEOPraHU4eCKUX akcriepuMeHT Ne 4. 0 OIIpEAEIIUTh OIIPENIEIICHUS CO-
coequnenuid. CoctaB | «OmnpeneneHue cocTaBa CoJepKaHue KHC- CTaBa BO3/yXa
BO3/lyXa BO3yXa» JIOpOJia B BO3JLyX€
10 Kuaccer [Ipaktuueckas padora Ne 2 | CunTe3 conu u3 Hudposoii mu-
HEOPTraHUYECKUX «ITomy4yenue MeHOTO KHCJIOTHI U OKCHJIA KPOCKOIT
COETMHEHHM. Kymnopoca MeTainia
CaolicTBa KUCIOT.
11 PactBOpEI Jlaboparopusiii onbir Ne 5 | MccnenoBars JaTtunk Temnepa-
«M3y4enne 3aBUCUMOCTH 3aBUCHMOCTb TYpHI TIATHHOBBIHA
PacTBOPUMOCTH BEIIECTBA | PACTBOPUMOCTH OT
OT TeMIIEpaTypbD) TeMIeparypsl
12 PactBOpBI Jlaboparopusiii onbiT Ne 6 | TlokazaTh Hudposoii mu-
«Habmonenue 3a pocrom 3aBUCUMOCTb KpOCKOII
KpPHUCTaJIIOB) pacTBOPUMOCTH OT
TeMIeparypsl
13 PactBOpHI Jlaboparopusiii oneir Ne 7 | ChopmupoBarh Jlatunk Temnepa-
«IlepechliieHHBII MOHSTUSA TYpbI IUIATUHOBBIN
pacTBop» «pa30aBIEeHHBIN
pacTBop»,
«HACBIICHHBIN
pacTBop»,
«TIePECHILICHHBIN
pacTBOp»
14 PactBOpEI [Ipaktuueckas padora Ne 3 | ChopmupoBarb JaTtuuk ontnueckoit
«Ormpenenenue IIpEJICTaBICHUE O IJIOTHOCTH
KOHIICHTPAIH BEIICCTB KOHIICHTPAINN
KOJIOPUMETPHIECKUM IO BEIECTBA U
KaJIMOPOBOYHOMY KOJINYECTBECHHOM




rpaduKy» aHam3e
15 Kpucramnorunpater | Jlaboparopusiit oneir Ne 8 | ChopmupoBarsb 1 JaTtunk Temnepa-
«Ormpenenenue MIOHSITHE TYpBI TUIATHHOBBIH
Temneparypsl pasnoxenus | «Kpucramioruapar
KpHUCTaJUIOTHIPATa» »
16 Kunaccer [Ipaktnueckas padora Ne 4 | ChopmupoBarb 1 Hatuuk pH
HEOpPTraHUYEeCKHX «Ompenenenue pH pactBo- | mpencraBieHUe O
COECIMHECHUMN. POB KHCJIOT U LIEJI0YEC» pH cpenp! kak xa-
OcHoBaHuA PaKTEepUCTUKH
KHCJIOTHOCTH
pacTBopa
17 Kuaccer Jlaboparopusrii oneir Ne 9 | ChopmupoBatsb 1 Hatunk pH
HEOPTraHWYECKUX «Ompenenenne pH pas- npecTaBIeHIE O
COETMHEHHM. JIMYHBIX CPEI» mkane pH
OcHoBaHusg
18 Krnaccer Jlaboparopusiit onbiT Ne 10 | DxcnepumenTansa | 1 Haruuk pH, no3a-
HEOPTraHWYECKUX «Peakmus 0 JI0Ka3aTh TOp 00BbEMA KU -
COCJIMHEHHH. HeHTpanu3aum. XUMUAYECKHE KOCTH, OIOpETKa,
XHUMHUUYECKUE JleMOHCTpalnOHHBIN CBONCTBA JaTYUK
CBOICTBAa OCHOBaHMM | skcriepuMeHT Ne 5 OCHOBaHUI TEMIIEPaTypbl
«OcHoBanus. TennoBoit IIATUHOBBIH, TaTYNK
s ekt peakiwpn JIaBIICHHSI,
TUIIPOKCHU]IA HATPUS C MAarHuTHas MeIagKa
YTIIEKUCIIBIM Ta30M»
19 CaoiicTBa Jlaboparopusiii onbeiT Ne 11 | Mcmons3oBarh 1 Jaruux pH
HEOpPraHMYECKIX «OrmpeneneHre KUCIOTHO- | TTOMY4YEeHHBIC
COEJIMHEHHUH CTH IIOYBBD) 3HaHUSA U1
OIIpeIeIICHHSI
KHUCJIOTHOCTH
pacTBOpoB
20 XuMHUYECKasi CBS3b HeMoncTtpanuonHsiid onbiT | ITokazars 1 Hatunk
No 6 «Temmepatypa 3aBUCUMOCTh TeMIepaTyphl
TIJIaBJICHHUS BEILIECTB C (uznveckux TUTATHHOBBIN, TATYUK
pa3HbBIMH THUIIAMH CBOICTB BEILECTB TeMIeparypsbl
KPHUCTaJUTIYECKIX OT THIIa TEPMOITaPHBIH
peIméTOK» XMMUYECKOH CBS3U
21 HToroBsIii KOHTPOITL [IpoBepka ypoBas | 1
Pemenne 3amanmii roroBHoctu Kk OI'D
oro
22 Permenue 3anannit [MpoBepka ypoas | 1
oro roroBHocTH K OI'D
23 Pemenue 3anannit [MpoBepka ypoBas | 1
oro roroBHocTd K OI'D
Temarnueckoe MaaHupoBaHue 9 Kiacc
Neri/ | Tema Copepxanue Llenenas ycranoBka | Konu | Mcrionb3zoBaHue
i ypoKa yecT | 00OpymOBaHHUS
BO
qaco
B
1 Teopus HeMoHcTparnnonHsiii onbIT | [lokazats, 4To 1 Hatunk
anexTpormtadeckoid | Ne 1 «TemoBoit apdexr pacTBOpeHHE TEMIIEPATypbL
JUCCOIMAIH pacTBOpeHMsI BEIIECCTB B BEIIECTB UMEET PsiJ TJTATUHOBBIN

BOJIC»

MIPU3HAKOB




XUMHUYECKOU
peaxiuu

2 Teopus [Ipaktuyeckas padora Ne 1 | Beenenue noHstuit JaTtuuk anexrpo-
IEKTPOIUTHYECKON | «DJIEKTPOIUTHL U HEJIEK- «3JIEKTPOIUTY U MPOBOJHOCTHU
JIUCCOLM AN TPOJUTHI» «CHEINEKTPOIUT?

3 Teopus Jlaboparopusrii onbIT Ne 1 Cdopmupoarb JaTtuuk anexrpo-
neKTpouTHYeckol | «BimsiHue pactBoputes IIpeJICTaBJICHUE O MPOBOJHOCTHU
JUCCOLMAU Ha JIUCCOLIMALIIIO» BIIMSIHUHU PacTBO-

puTens Ha
JUCCOLMALNIO
3IEKTPOJIUTA

4 Teopus Jlaboparopusiii onbiT Ne 2 | DkciepuMeHTaIbH JaTauk anexrpo-
ANEKTPONIUTHYECKOH | «CHIIBbHBIC U Cl1a0ble 0 BBECTH TOHATHE MIPOBOIHOCTH
JUCCOLMALIHH. 3NIEKTPOIUTHD) «cnalbIi
CwibHBIC U Clla0ble 3IIEKTPOJIATY
JNEKTPONUTHI

5 Teopus JlaGoparopubriii onbiT Ne 3 | ChopMmupoBarhb JlaTauk 31eKTpo-
JNEKTPOIIMTHYECKON | «3aBUCUMOCTD HIIEKTPO- MIpEJICTaBICHUE O MPOBOJHOCTH
JHCCOLMaU IIPOBOJJHOCTH PacTBOPOB 3aBUCUMOCTH

CHJIBHBIX JIEKTPOJIUTOB OT | 3JIEKTPOIPOBOAHOC

KOHILIEHTPal1 HOHOB» TU pacTBOPOB OT
KOHICHTPa[UH
HOHOB

6 Teopus [Ipaktnueckas padora Ne 2 | 3akpenutb JaTtuuk anexrpo-
ueKTposuTHYeckol | «OnpeneseHe KOHLEeH- IpEeJCTaBIICHUE O IIPOBOJHOCTHU
JUCCOLIAIHI TpaIuu COJH IO 3aBUCUMOCTH

3JIEKTPOIPOBOAHOCTH JJIEKTPO-

pacTtBopa» MPOBOJJHOCTH
pacTBOpOB OT
KOHLICHTpaLiu
HMOHOB

7 Teopus JlaGoparopusrnii onbiT Ne 4 | MccnenoBars Hatunk
3neKTponuTHueckoil | «B3aumopeiicTue 0Cc00EHHOCTH 3IEKTPONPOBOTHOCT
JIACCOITHAITHH. TUApOKcHIa Oapusi ¢ MIPOTEKAHUS 1, no3aTop o0bpéMa
Peakiiuu nonnoro CEpHOM KHUCJIOTON» peakuuu XKHUJIKOCTH, OIOpeTKa
oOMeHa HEUTpaIu3aIun

8 Teopus Jlaboparopusiii onbiT Ne 5 | DkcniepuMeHTaIbH Hatunk
anekTponuTHyeckod | «OOpa3zoBaHHe coel am- 0 MOKa3arhb AIIEKTPOIPOBOAHOCT
JIUCCOLIMAINH MOHHUS o0pazoBaHHe u

HOHOB NIPH
peaxIuu aMMHuaKa
C KHCJIOTaMHU

9 XuMI4YecKue Jlaboparopusiii oneiT Ne 6 | M3ydenue Jarunux
peaxmu. «M3ydenne peakuuu OKHCITUTEIIbHOBOCC TeMIeparypsl
OKHCIMTENHHOBOCTA | B3aUMOACHCTBHS CYNb(UTA | TAHOBUTEIBHBIX IJIATUHOBBIN
HOBHTEJIbHBIC HaTpUsl C IEPOKCHUIOM MIPOLIECCOB,
peaxmu (OBP) BOZOPOIa» MIPOTEKAIOIIHX C

BbIJIEJICHUEM
SHEepPruu
10 XUMHUYECKHUE peak- JlaGoparopusriii onbir Ne 7 | Jlokaszarb, 4TO B Hatuux pH
uuu. OBP «3menenune pH B xone npoiiecce
OKHUCIIUTENBHO- nportekanuss OBP
BOCCTaHOBUTEIBHBIX BO3MO>KHO
peaKImiiy o0pa3zoBaHHe
KHCTIOTBI UJTH
L1EeJI0YH

11 XUMHYECKHE pEAK- Jlaboparopusiit oneiT Ne 8 | KonnuectBeHHO JaTank Hanpsbke-

nuu. OBP «CpaBHHTETIBHAS 0XapaKTEepU30BaATh HUSL




XapaKTepUCTHKA BOCCTaHOBHUTEIb-
BOCCTaHOBUTEJILHOM HYIO CITOCOOHOCTh
CIOCOOHOCTH METAJIJIOBY METaJJIOB
12 XUuMI4YECcKHe JleMoHCTpaIMoHHbIe ombl- | V3yunTh [Tpubop s
peakiuu. Ckopocth | Tbl Ne 2 «M3ydyenue Biusi- | 3aBUCUMOCTD WJUTFOCTPALIUH
XMMUYECKOM HUS Pa3IMIHBIX (PAKTOPOB | CKOPOCTH PEAKIMU 3aBUCUMOCTH
peaxyn Ha CKOPOCTH PEaKINI» OT Pa3TUIHBIX CKOpOCTH
(akTopoB XUMAYECKOH
pEaKIMU OT YCJIOBUH
13 Hewmeranmsr. JleMOHCTpaIMOHHBIH ONBIT | DKCIEPUMEHTAJIbH Anmnapat 11
l"anorensr Ne 3 «3yuenue 0€ U3y4EHHUE IIPOBENICHUS
(bU3MYECKUX ¥ XUMHUYECKUX | (PHU3NUeCKuX n XUMHAYECKHX
CBOWCTB XJIOP2» XUMHUYECKUX nporeccos (AITXP)
CBOICTB XJIOpa
14 l"anorensr [paktuueckas padora Ne 3 | Onpenenutsb Hatuuk xmnopun-
«Ormpenenenue coJepKaHue MOHOB
COJIepKaHUsl XJIOPUJI-UOHOB | XJIOPUJ-HOHOB B
B IUTHEBOM BOZIE» HCCIIEYEeMBbIX
pacTBopax
15 Ceposojiopor, JlemoHCTpanmoHHEIH ONEIT: | M3yunTh Amnmapat st
CynbhuabI «Ilomyuenue cepoBooposa | 1abopaTOpHbIE IIPOBENICHUS
U U3y4YECHHUE €r0 CBOMCTB». | crOCOOBI XUMHAYECKHX
JlaGoparopHbIii OMBIT: MOTyYeHUs peakuuii (AITXP),
«CuHTe3 cepoBoznopoza. CEpOBOOPOIA, ET0 npubop s
KauecTBennble peakuuu Ha | CBOMCTBa U MOJTY4EHUS Ta30B
CEpOBOZOPOJT ¥ CYIb(QHIBD) | CBOWCTBA iy annapat Kummna
Cynb(uI0B
16 Hewmeramnsl. Oxcunp! | JleMoHcTpatnoHHbIi onbIT | M3ydnTs cBoOMcTBa Anmnapar s
cepsl. CepHucras No 4«3yuenue CBOMCTB CEpHHUCTOrO rasza MIPOBEJICHUS
KHCJIOTa CEpHUCTOrO Iras3a 1 XUMHAYECKHX
CEPHHUCTON KUCIIOTBI» peakiuii (AIIXP)
17 Hemeranmsr. Jlaboparopusiii onbiT Ne 9 | DKciepuMeHTaIbH Hatuuk
AmMmuax «OcHOBHBIEC CBOMCTBA 0 J10Ka3arb 3JIEKTPOIPOBOJHOCT
aMMHaKa» MIPUHAAJIEKHOCTh u
pacTBOpa aMMHaKa
K cIa0bIM
ANIEKTPOJIUTAM
18 Oxkcun azora (1V) JleMOHCTpaIOHHBIE W3yqurs Tepmope3ucTopHBIi
onbIThl: «IlomyueHne MPOMBIIIIJICHHBIE H JATYNK
okcuga azora (IV) u nabopaTtopHbIe TEMIIEPATYPHI,
H3y4YEHUE ErO CBOUCTBY; crocoOBbI naryuk pH, maTunk
«OkucaeHne oKcHaa a3oTa | MOJTy4YEHUS OKCHIIA 3JEKTPOIIPOBOAHOCT
(II) mo oxcuaa azora (IV)»; | asora (IV), ero U, armapar Juist
«BzauMmopeicTBre OKkcuaga | CBOMCTBA, MPOBEICHUS
asota (IV) ¢ Bomoii u MIPUMEHEHUE B XUMHYECKHAX
KHCJIOPOJIOM, TIONTyYeHHE TIPOU3BO/ICTBE peakuuii (AITXP),
A30THOW KHCJIOTBD) A30THOW KHCJIOTHI MarHUTHAs MEIIaKa
19 A3OTHAas KUCoTa [IpakTtuyeckas padora Ne 4 | DKcriepuMeHTaIbH JaTauk HUTpat-
e€ conu «OrnpeneneHre HATPAT- 0 OIIpPeNeNUTh HMOHOB
HMOHOB B [TUTATEJILHOM coJiepKaHue
pacTBope» HUTPaT-MOHOB B
pacTBopax
20 MunepanbHble Jlaboparopusriit onbiT Ne 10 | DxcnepuMeHTaIbH JaTuank
ynoOpeHus «OrmpeneneHre aMMHUauyHON | O Pa3INyaTh 3NIEKTPOIPOBOAHOCT
CEJIUTPBI 1 MOYEBUHBDY MOYEBHHY U u
MUHEpaJIbHbIE
yao0peHus
21 Meramnbl. Kanpiuii. | JlJaboparopusbiid oneiT Ne 11 | DxcnepiMeHTaIbH Harunx




CoemuHenusa
KaJIbIUS

«BzanmonencTBre
HM3BECTKOBOM BOJIBI C
YIJIEKUCIIBIM Ta30M»)

0 YCTaHOBUTH
oOpa3zoBaHHe
CpeHEN U KUCIIOU
comm

3IEKTPOTIPOBOTHOCT
W, MarHuTHAas
MeIaKka, mpuoop
JUTSL TIOTTYYICHUS
Ta30B WM ariapar
Kurmma

22 Meramnsr. XKenezo Jlaboparopusiit onbiT Ne 12 | MccnenoBats Jatuuk naBieHus
«OKHUCJIEHHUE XKele3a BO mporiecc
BJIAYKHOM BO3JIyXE» 3METPOXUMHUYECKOMN
KOPPO3UH Kene3a B
BO3/IyXe

23 Pemenne 3amanuit Bricokue

oros pesynprathl OI'D
24 Pemenue 3aganuit Bricokue

oro pesynprathl OI'D
25 Penrenne 3amanuii Bricokue

oro pe3yapTaTel OI'D
26 Pemenue 3amanuit Bricokne

oro pesynbratel OI'D
27 Pemenue 3amanuit Bricokne

oro pesynbratel OI'D
28 Pemnrenue 3amanuii Bricokue

oro pe3yabpratel OI'D
29 Pemnrenue 3amanuii Bricokue

oro pesyapTaTel OI'D
30 Pemenue 3amanuit Bricokue

oro pesynbratel OI'D
31 Pemenue 3amanuit Bricokue

oro pesynpratel OI'D
32 Pemenne 3amanuit Bricokue

oro pe3yabTatel OI'D
33 Pemenne 3amanuii Bricokune

oro pe3yabTatel OI'D
34 Penrenue 3amanuii Bricokue

oro

pe3yabpTaTel OI'D
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