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HOACHUTEJIbBHAA 3AIINCKA

B o0ydyeHnn xumun 0OJbIIOE 3HAYEHUE UMEET HKCIIEPHUMEHT. AHAIM3UPYS PE3YAbTATHI MIPOBEACHHBIX OMBITOB, YUALIHECs yOSKIAAIOTCI B TOM,
YTO TE€ WJIM HHBIE TEOPETHUECKUE NPEJCTABICHUS COOTBETCTBYIOT WMJIM IPOTHUBOPEYAT PEATbHOCTH . TOJBKO OCYLIECTBIISII XUMUYECKHM
AKCHEPUMEHT MOYKHO MPOBEPUTH JOCTOBEPHOCTH IMPOTHO30B, CIEIAHHBIX HAa OCHOBAaHMM TEOpHM . B mpoiecce skcrepuMEHTaNbHOM padoThI
yyaliiecsi HpuoOpeTaroT OIBIT TO3HAHUS PEATILHOCTH, SBJISIOLIUICS BXKHBIM 3TalloM (OPMHUPOBAHUS y HUX YO€XKIEHUN, KOTOPBIE, B CBOIO OUEPE/Ib,
COCTaBJISIIOT OCHOBY HAay4YHOI'O MHPOBO33peHHUs . Peann3anus yka3aHHBIX LeJed BO3MOXHA INPU OCHAIIEHWM IIKOJIBHOTO KaOMHETa XUMHH
COBPEMEHHBIMU ITPHUOOpaMu U 000pyAoBaHHEM . B paMkax HallmoHanbHOTO npoekTa «O0pazoBaHue)» ITO CTAJI0 BO3MOXKHBIM OJ1aroaps CO34aHUIO
B 00111€00pa30BaTEIbHBIX OPraHU3aLMIX, PACIIOJIOKEHHBIX B CEJICKON MECTHOCTH M MAJIbIX TOPOAAX, IEHTPOB 00pa30BaHUs €CTECTBEHHO -HAYYHOU
U TEXHOJIOTHYEeCKOW HampasiieHHocTel «Touku poctay . BHenpenue 3Toro o60pyaoBaHus MO3BOJIUT KaUYECTBEHHO U3MEHUTH MPOLiecC 00yUeHUs
xumuu . KonnyecTBeHHbIE SKCIIEPUMEHTHI TO3BOJIAT MOAYYaTh JOCTOBEPHYIO HH(GOPMAIINIO O IPOTEKAHUU TEX WJIM MHBIX XUMHUYECKHUX Mpoleccax,
0 cBoMcTBax BemlecTB . Ha 0CHOBE MOJy4eHHBIX HKCIIEPUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT CAMOCTOSITENILHO JIeNIaTh BBIBOJIbI, 0000IIaTh
pe3yibTaThl, BBISIBIATE 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJIeT ClIOCOOCTBOBATH MOBBIILIEHUIO MOTUBALUU O0Y4EHHSI IIKOJIBHUKOB.

Heab u 3apa4un

. Peamuzanus oCHOBHBIX O6IHCO6p830BaTeJ'IBHBIX IIporpamMm I10 y‘le6HI)IM npeamMeTam CCTGCTBCHHO'HaquOﬁ HaITpaBJICHHOCTH, B TOM
YHUCJIC B paMKax BHCypO‘IHOﬁ JCATCIIBHOCTH 06yanoumxc;1;

. pa3pa60TI<a u pealu3alnd PpasHOYPOBHEBBIX  JOOIIOJTHUTCIBHBIX 06I_HCO 6pa3OBaTCJ'IBHBIX mnmporpaMmm  €CTECTBCHHO 'HaquOﬁ
HaIIpaBJICHHOCTH, a TAKIKC UHBIX IIPOI'paMM, B TOM 4YHCJIC B KaHPIKy.]'IHpHBIfI 18(S10)5(071 8

. BOBJICUCHHUC YHAIIUXCA U TIEAATOTHICCKUX pa6OTHI/IKOB B IIPOCKTHYIO ACATCIbHOCTD;

. OpraHu3anusa BHey‘Ie6HOI71 ACATCIBHOCTH B KaHHKy.]'IprHLIfI nepuona, pa3pa60TKa " peajin3danus COOTBCTCTBYHOIIUX O6p330BaTCJ'II>HBIX
IporpamMmm, B TOM YHUCJIC IJId narepeﬁ, OpPraHU30BaHHBIX O6pa3OBaTeJ'IBHBIMI/I OopraHusanusiMu B KaHHKy.]'IHpHLIfI Nepruona;

. MOBBIIICHNE TPO(ECCHOHANTBHOTO MacTepCTBa MEAarorndecKuX paOOTHHKOB LEHTPA, PEAM3YIOMIUX OCHOBHBIE M JOTIOJHUTEIBHBIC
o0rmieoOpa3oBaTenbHble TPOrPaMMBlI;

Co3znanne nentpa «Todka poctay mpexnoyiaraeT pa3BuTHe oOpa3oBaTelbHOH MH(PACcTPYKTyphl 0011e00pa30BaTeNbHON OpraHu3aniy, B TOM
qucie ocHalleHue o01eo0pa3oBaTeIbHOM OpraHnu3aIum:

. o0opyZ0oBaHUEM, CpeacTBaMH OOydeHMs W BOCIUTAHMSA JUISI M3y4eHHUs (B TOM 4YHCIE 3KCIEPUMEHTAIbHOI0) NMPEJAMETOB, KypPCOB,
TMCUUIUIAH (MOJyNeit) eCTeCTBEHHO-HAYUYHOM HANpaBIEHHOCTH MPHU peaIn3alii OCHOBHBIX 0011€00pa30BaTeNbHBIX IPOTPaMM U JIOTIOJTHUTEIbHBIX
00111€00pa30BaTENbHBIX IPOTPaMM, B TOM YHCIIE JUIS PACHIMPEHH COIepKaHMsl yueOHbIX npeaMeToB «Dusnka», « Xumusy», «buonaorus»;

00OpyJIOBaHUEM, CPEACTBAMH OOYYEHHUS M BOCIUTAHHS JUIS PEAM3alUd MPOTrpaMM JOMOJHUTEIHHOTO 00pa30BaHUs €CTECTBEHHO-HAyYHOU
HaIPaBJIEHHOCTH;



. KOMIBIOTEPHBIM M HHBIM 000PYZAOBAHUEM .

CoBpeMeHHbIE SKCIIEPUMEHTABHBIE MCCIEIOBAHNS IO XUMHUHU Y)K€ TPYAHO MPEACTaBUTH 03 MCIIOJIb30BAaHUS HE TOJBKO aHAJIOTOBBIX, HO U
U(POBBIX H3MEPUTEIBHBIX TPHOOPOB . B @enepansHom ['ocynapcrBennom Ob6pazosarensHom Cranmapre (OI'OC) mponucano, 94T0 OHUM U3
YHHUBEPCAIbHBIX  y4eOHBIX JEHCTBUH, TNPHOOPETAEMBIX YYAIIMMUCS, [JOJDKHO CTaTh YMEHHE «IIPOBEACHHUS ONBITOB, IPOCTBIX
OKCTIEPUMEHTAIBHBIX HCCIIEIOBAHUM, MPSIMBIX W KOCBEHHBIX H3MEPEHHUH C HCIOJIb30BAaHHEM AHAIOTOBBIX M IM(POBBIX H3MEPHUTEIBHBIX
puOOPOBY.

VY4eOHbIN dKCIIEPUMEHT 10 XMMMHM, IPOBOJAUMBIN Ha TPaJAULIMOHHOM 000pYyIOBaHUH, 0€3 MpUMEHEHHs [U(PPOBBIX J1a0OpaTOPUi, HE MOXKET
MTO3BOJIMTH B [TOJIHOM Mepe pelInTh BCE 33/]aul B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PsIIOM MPHUYMH:

* TPAAUIIUOHHOC IIKOJBHOC 06OPYI[OB3HI/IG H3-3a OI'paHUYCHHUA TCXHUYCCKUX BO3MOJKHOCTEH HE IIO3BOJISCT MIpOBOANTE MHOTHC
KOJIMYECTBCHHBIC UCCIICAOBAHMUA,

* AIATCIIBHOCTDE MMPOBEACHUA XUMHUYCCKHUX I/ICCHG}IOB&HI/Iﬁ HEC BCEraa Coriacyercsa ¢ JNIMTCIbHOCTBIO y‘IG6HBIX SaHHTI/II\/'I;

. BO3MOJKHOCTB TTPOBEJICHHS] MHOTHX HCCIICIOBAHUM OTPaHUYNBAETCS TPEOOBAHUSIMU TEXHUKHA O€30TTaCHOCTH U JIp .

Hudposas nabopatopusi MOJTHOCTbIO MEHAET METOJUKY U COJEpKAHUE SKCIIEPUMEHTAILHOM JEeSTEbHOCTH U PEIIaeT BbIIIENEPEYNCICHHbIE
npoOnembl. [IUpokuil CeKTp NAaTYMKOB MO3BOJISIET Y4YaIIMMCSl 3HAKOMUTHCA C MapaMeTpaMHd XMMHUYECKOrO 3KCIIEpUMEHTa HE TOJIbKO Ha
KauyeCTBEHHOM, HO U Ha KoJHW4YecTBeHHOM ypoBHe . L{udposas nmaboparopusi mo3BOISIET BECTH JUIUTENbHBIN 3KCIIEPUMEHT AK€ B OTCYTCTBUE
AKCIEPUMEHTATOPA, @ YaCTOTa UX U3MEPEHUII HETIOABJIACTHA YEJIOBEUYECKOMY BOCIPHUATHIO .

B npouecce hopMupoBaHust SKCIIEPUMEHTAIBLHBIX YMEHUIN YUEeHUK 00y4yaeTcst MpeACTaBIsTh UHPOPMALIHUIO 00 HCCIeI0BaHUU B YETHIPEX BUIAX:

. B Bep6aJ'IBHOM2 OIMHUCBIBATh 3KCIICPUMECHT, CO3JaBaTb CJIOBCCHYIO MOJACIb 3KCIICPHUMCHTA, (bHKCHpOBaTB BHUMaHHWEC Ha HU3MEPSACMBIX
BCIIMYHWHAX, TCPMHUHOJIOT UM,

. B TaOJMYHOM: 3aT0JIHATH TAOIHUIIbI JAHHBIX, JEXKAIIMX B OCHOBE MOCTPOCHUS IpaduKoB (MPH 3TOM y YYAIIUXCSA BO3HUKAET MEPBUYHOEC
[PEICTaBICHHE O MacIuTabax BEIMYHH);

B rpa)u4ecKOM: CTPOUTH TpapUKH 10 TaOIMYHBIM JaHHBIM, YTO Ja€T BO3MOKHOCTH IE€PEX0Ja K BBIABMIKEHHIO THIIOTE3 O XapakTepe
3aBUCHMOCTH MEXy BeIMYMHAMH (IIPU 3TOM YYHTEIbh IOKA3bIBACT MPEHMYIIECTBO B BH3YaJIHM3allid 3aBUCHMOCTCH MEXIy BEJIM- YHHAMH,
HATJSIHOCTh M MHOTOMEPHOCTB); B BHJIE MareMaTHUYECKMX YPAaBHEHUH: JaBaTh MaTEeMaTU4YeCKOE OIMCAHWE B3aUMOCBS3HM BEJINYMH,
MaTeMaTH4ecKoe 0000IIeHuE.

[lepexoa OT KaXKAOTO dTara MpeacTaBiIeHus HHOOPMAIMK 3aHUMAET JOBOJILHO OOJIBIION MPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3ToT mporiecc
Heo0X0/IMM, HO B CTapUIMX KjaccaX MOYKHO ObUIO ObI 3TO BpeMs TOTPATHTh Ha pelIcHHE 0ojiee BAXKHBIX 3a1ady. B 3TOM IutaHe 1udpoBbie
1a00paTOPHH CYIIECTBEHHO 3KOHOMST BpeMs. DTO BpeMsi MOXKHO motpatuth coriiacHo ®I'OC Ha ¢popMUpoBaHHUE HCCIIEAOBATEIBCKUX YMEHUMN
y4aIuxcs, KOTOPbIC BEIPAKAIOTCS B CICAYIONIUX JICHCTBUSX:

. olpeieNieHne MpoOIeMbl;

. MIOCTAHOBKA HCCIIE0BATENILCKOM 3a1auu;
° IJTaHUPOBAHUC PCHICHUA 3a/1a4U;

. MMOCTPOEHUE MOJIEIIEH;

. BBIIBUKCHUEC TUIIOTEC3,



* OKCIICPUMCHTAJIbHAA IIPOBCPKA T'HITIOTC3; * aHAJIN3 JAHHBIX SKCIICPUMCHTOB UJIU Ha6JIIOII€HPII>'I;

. (dbopmMynupoBaHUE BHIBOJIOB.

[TocTaBisieMbIe B IIKOJIBI COBPEMEHHBIC CPEICTBA O0yUeHUs, B paMKax MpoekTa « Touka pocTa» coJiepKaT KakK y)Ke XOPOIIo U3BECTHOE
00opyJI0BaHue, TaK ¥ MPUHIUITHAIEHO HOBOE. DTO U(POBBIE JIAOOPATOPUH U AATYMKOBBIE CUCTEMBI. B 0CHOBY 00pa3oBaTeIbHOI MPOrpamMMbl
3aJI0’KE€HO MpUMeHeHne HU(poBbIX JTabopaTtopuil. TemaTnka npeioKeHHbIX IKCIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB COOTBETCTBYET
CTPYKType TPUMEPHOI 00pa30BaTEIBbHON MPOTPaMMBI 10 XUMHH, coaepkanuio deneparbHOTo TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
(®I'OC) cpennero (moyHOTO) 061IETO 00pa3oBanusi. B o6pazoBaTenpHO nporpamme (OI1) mpencTaBieHbl CIEIYIONINE pa3aeibl:

MeTo1bl U3y4eHHUsI BEIIECTB U XUMUYECKUX SBJIEHUN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUU.
[IepBoHauanbHBIE XUMUYECKHE TOHATHS.
PactBopsl.

OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COETMHEHUH.

XUMUYECKUE PEAKIINH.

XUMHUYECKHE JIEMEHTHI (CBOMCTBA METAIOB, HEMETAJNIOB U UX COCTMHEHUN ).

OCHOBY BBIJICJICHUSI TaKUX Pa3J/Ie]OB 3aJI0KEH XUMHYECKUN SKCIEPUMEHT, TPaJUIMOHHAs cucTeMa u3ydeHus XxuMuu. OcHoBHOU (opmoit
y4eOHOUM JesTeNbHOCTH SIBJISETCS XUMHUYECKUN SKCIIEPUMEHT, MPOBOAMMBIN B BUJIE J1a00PAaTOPHBIX, MPAKTUYECKUX pabOT U JEMOHCTpPALUH.
JleMOHCTpalMOHHBIA 3KCIEPUMEHT MPOBOJUTCS B TOM CIIydae, €ClIM OH ONAaceH Ui BBINOJHE- HUS YYallUMUCA WIM HMEIOIIHcsS mpudop
MIPEJICTaBJICH B €IMHCTBEHHOM SK3eMILISAPE.

Jl1ig u3ydeHus npeaMera « XMMUs» Ha dTare OCHOBHOTO o01iero oopasoBanus otBoautcs 140 gacos:
8 ximacc —70 gacos;
9 xnacc —70 yacos.
Pa6ouas mporpamma no xumus g 8—9 KJIacCoB ¢ UCIOJIb30BaHUEM 000pynoBaHus 1eHTpa «Touka pocTa»

1
2
3
4
5. Teopust 37EKTPOTUTUYECKOUN AUCCOIUALIUH.
6
7
B

Ha ©Oaze nentpa «Touka pocray obecneuuBaercs peanuszanus oOpa30BaTENbHBIX MPOTPaMM E€CTECTBEHHOHAYYHOW M TEXHOJOIMYECKOU
HanpaBJIeHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUH C TPEOOBAaHHUSIMHU 3aKOHOIATENILCTBA B chepe 00pazoBaHMs U ¢ yuéToM pekoMeHanui dene-
paJIbHOTO OTlepaTopa yueOHOro MpeaMeTa « X UMUD».

OO6pa3oBarenbHas IporpaMMma Mo3BOJIIET MHTETPUPOBATH PeAIU3yeMble MOAXObI, CTPYK- TYPY U COJIEpXKaHHE MpPU OpraHu3aluu 00ydeHus
XuUMuH B 8—9 Kkiaccax, BBICTPOEHHOM Ha 0a- 3€ J11000T0 U3 JJOCTYMHBIX yyeOHOMeToAnYeckux koMiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka pocta» npu peanuzanuu qanHoit OIl mo3Bosser co3naTh ycaoBHs:

. JUISL PACIIMPEHHS COACPKAHUS IKOJIBHOTO XUMUYECKOTO 00pa30BaHNUS;
. JUTS TIOBBIIICHUS TIO3HABATEILHOW aKTHBHOCTH O0YYaIOMINXCS B €CTECTBEHHO-HAYYHOU 00JIacTH;
. JUI Pa3BUTHUS JIMYHOCTH peOEHKa B Tpoliecce oOydeHUs: XUMUHU, €ro CIOCOOHOCTEH, (GOpMHUPOBAHUS U YAOBIETBOPEHUS COIUAIBHO

3HaYMMBIX UHTEPECOB U MOTPEOHOCTEH;



st paboThl C OJApEHHBIMU IIKOJBHUKAMH, OpPraHU3allMd MX Pa3BUTUS B PAa3JIMYHBIX 00- JacTAX 00pa3oBaTENbHOM, TBOPUYECKOM
NEATENBHOCTH.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 nMpeaMeTa « XuMHs»
JIMYHOCTHBIE PE3YJIbTATHI

OO0yyaromuiics MOJIy4uT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIEIYIOIUX TUYHOCTHBIX Y'Y 1:
. onpe/iesieHue MOTUBALIMU U3y4eHUs! y4eOHOTO MaTepuaa;

* OLCHUBAHNEC YCBABACMOT'O yqe6H0r0 Marcepuaia, uCXoasa U3 COUUaJbHBIX U JTUYHOCT-HBIX HGHHOCTGfI;

MOBBILIEHUE CBOEr0 00pa30BaTEIbHOIO YPOBHS U YPOBHSA TOTOBHOCTH K M3YYEHHUIO OC- HOBHBIX UCTOPUYECKUX COOBITHI, CBSI3aHHBIX C
pa3BUTHEM XUMUHU U OOIIECTBA;
. 3HAHME MPaBWJI IOBEACHUS B UPE3BbIYAITHBIX CUTYAIIHSIX;

. OIIEHUBAHHE COIUATBHON 3HAYMMOCTH MPOECCU, CBI3aHHBIX C XUMHEH;

BIIaJICHUE TpaBujamMu Oe30MacHOro oOpalleHus ¢ XMMHUYECKMMHU BELIECTBAaMH U O0OpYy-I0BaHHEM, MPOSBIECHUE 3KOJOTUYECKON
KYJIbTYpBI.

MertanpeameTHbie pe3yiabTaThl

PerynsatuBHbie
OO0yuaromuiics MOJy4UT BO3MOXKHOCTD U1 (POPMUPOBAHUS CISAYIONIUX PEryasaTUBHBIX Y Y /1:

HeJICnojiaraHue, BKIrO4Yast IHOCTaHOBKY HOBBIX ueneﬁ, npeo6pa30BaHHe HpaKTquCKOﬁ 3ala4uu B IMO3HABATCJIbHYIO, CaMOCTOSTEIIbHBIN
aHaJIu3 YCJIOBI/Iﬁ JOCTHIXKCHUA LICJIN HAa OC- HOBEC yqéTa BBIJICJICHHBIX YUUTCIIEM OPUCHTUPOB HeﬁCTBHH B HOBOM y‘IC6HOM MaTcpHrajic;

. IUTAHUPOBAHUE MTyTH TOCTHKCHHUS TIEIICH;

. yCTaHaBJIEHHUE IEJIEBBIX MPHUOPUTETOB, BBIJECICHNE allbTEPHATUBHBIX CIIOCOO0B JOCTIKE- HUS 1IeTH U BBIOOp Hanbonee 3hdekTuBHOTO
crioco0a;

. YMEHHE CaMOCTOSATEIHHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABISTH UM;

. yMEHHE MIPUHUMATh PEIICHHUs B TPOOIIEMHON CUTYyAIINH;

. MMOCTAaHOBKA Y4EOHBIX 3a/1a4, COCTABJICHHE IJIaHa U TIOCTIEI0BATEIbHOCTH ICHCTBUM;

. OpraHm3aius paboyero MecTa MpH BBHITIOJHEHUU XUMUYECKOTO SKCIIEPHUMEHTA,;

MIPOTHO3UPOBAHUE PE3YILTATOB OOYyUEHUs, OIICHHMBAHHE YCBOCHHOTO MaTepHalia, OIEHKAa KauecTBa W YpPOBHS MOJIyYCHHBIX 3HAHUH,
KOPpEeKIHsI IJIaHa U crioco0a AeicTBus ipy HeoOxoauMocT. [1o3HaBaTeNbHbIC

OOyuaromuiicst TOIYIUT BO3MOKHOCTD Uil (GOPMUPOBAHMS CIETYIOIIMX ITO3HABATENbHBIX Y Y /I




. MTOUCK U BBIJEIICHUE UHPOPMAITUH;

. aHaJIM3 yCJIOBUM 1 TpeOOBaHMI 33/1a4H, BEIOOP, CONOCTABICHNE U 000CHOBaHUE CIIOCO- 0a PELICHHs 3a1a4H;

. BbI0OOp Hanbosee 3PPEeKTUBHBIX CIOCOOOB PEIICHHS 3a/1a4i B 3aBUCHIMOCTH OT KOHKPET- HBIX YCIOBUH;

. BBIIBIDKEHHE U 000CHOBaHME THIIOTE3bI, BEIOOD crioco0a e€ mpoBEPKH;

. CaMOCTOSITEJIEHOE CO3/IaHHE AJITOPUTMA JAESTEIBHOCTH NIPH PEIIEHUH po0JIeM TBOpUYE- CKOTO U TIOMCKOBOTO XapakTepa;

. YMEHUS XapaKTepPH30BaTh BEIIECTBA 110 COCTABY, CTPOSHHIO U CBOHCTBAM;

. OTIMCBIBAHUE CBOMCTB: TBEP/BIX, KHUJIKUX, Ta3000pa3HBIX BEIIECTB, BBICICHNAE UX CYIICTBEHHBIX IPU3HAKOB;

. M300pakeHNe COCTaBa MPOCTEUIINX BEMIECTB C MOMOMIBI0 XMMHUYECKHX (OPMYT U CYINTHOCTH XMMHYECKHX PEaKIUH C TTOMOIIBIO

XUMUYECKUX YPaBHECHH;

. MpoBe/ieHNE HAOMI0ACHN, OIMCAHNE TPU3HAKOB U YCIOBUM TEUEHHS] XUMUYECKUX PEaKIIMii, BHIIOJHEHHE XMMHUYECKOTO SKCIIEPUMEHTA,
BBIBO/IbI HA OCHOBE aHaJIn3a HAOII0ACHNH 32 SKCIIEPUMEHTOM, pPellIeHUe 3a/1a4, MOJy4eHne XUMUYecKoil HH(pOpMaIuu U3 pa3- JTUYHBIX HICTOYHUKOB;

. YMEHHE OPTaHU30BbIBaTh UCCIIEA0BAHUE C LIETbIO TPOBEPKU THIIOTES;
. YMEHHeE JIeaTh YMO3aKII0UeHUs (MHAYKTUBHOE U [0 aHAJIOTHUH) U BBIBOJIBI;
. yMeHHE OOBEKTHBHO OLIEHUBATh MH(QOPMAIMIO O BEIIECTBAX M XMMHUYECKHX MPOIECCAX, KPUTUUECKH OTHOCUTHCS K ICEBIOHAYYHOM

uHpopmanru. KoMMyHUKAaTHBHbBIE
OO0yyaromuiics MOJIy4UuT BO3MOXKHOCTH 7151 POPMHUPOBAHUS CIIEIYIONINX KOMMYHUKAaTUBHBIX Y'Y [

. IIOJIHOC€ U TOYHOC BBIPAXKCHUE CBOUX MBICJICH B COOTBETCTBHH C 3aga4aMi U YCIOBUAMH KOMMYHUKAIIUH;

. aJICKBaTHOE HMCIIOJIb30BAHUE PEYEBBIX CPEACTB JUIS y4acTUsl B JUCKYCCHU W apryMEHTAIlMM CBOCH TO3UIUHM, YMEHHUE IPEICTABIISATH
KOHKPETHOE COJICPIKaHue C COOOIICHUEM €ro B IMCbMEHHOM U YCTHOM (opMe, OTIpe/ieieHHe ClIOCOO0B B3aUMOICHCTBHS, COTPYJHHYECTBO B TIOU CKE
u cbope nHpopmaiuu;

. OIIPCACIICHUC croco0oB BSaHMOI[eﬁCTBHH, COTPYAHHUYICCTBO B ITIOUCKE U c60pe I/IH(1)OpMaI_II/II/I, y4acCTuEC B IUAJIOre, IJIIaHUPOBAHUC O6I.I.II/IX
CII0c000B pa6OTBI, MMPOABJICHUC YBAXKKUTCIIbBHOI'O OTHOIICHUA K IPYI'UM YUHAIIITUMCH

. OMMHUCAaHUC COACPIKAHUA BBIINIOJIHACMbBIX JIENCTBUH C LIEIBIO OpPUCHTHPOBKHU B ITPECAMETHO - HpaKTquCKOﬁ ACATCIIBHOCTH,
. YMCHHSA YUYUTBIBATH PA3HBIC MHCHUA U CTPEMUTBCS K KOOPAUHAIIUH PA3JINYHBIX MO3UIINH B COTPYAHUUCCTBE,
. q)OpMyJ]I/IpOBaTB COOCTBEHHOE€ MHEHHE U NO3ULIUI0, AprymMCeHTHPOBATHL W KOOPAUWHHPO- BaATb e€ ¢ MNo3uIUAMHU HapTHépOB B

COTPYAHHUUYCCTBC IIPpU BBIpa60TKC O6I.I.lCl"O peuIcHuAd B COBMECTHO ACATCIBHOCTH,

. OCYIICCTBJIATDH B3aHUMHBII KOHTPOJIb U OKa3bIBATh B COTPYAHUYCCTBC HGOGXOJII/IMYIO B3an- MOIIOMOIIIb,

. TUTAHUPOBATH 00IIHE CIIOCOOBI PabOTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY ACUCTBUI MapTHEPA, yMETh YOEKAaTh;



* HCIIOJIb30BATh aACKBATHBIC SA3BIKOBBIC CPCACTBA JIA OTOGpEl)KCHI/ISI CBOUX YYBCTB, MBIC- Heﬁ, MOTHUBOB U HOTpe6HOCTCI>’I; OTO6pa)KaTB B

peun (omucanue, oOBSICHEHHE) COIEp)Ka- HUE COBEPIIAEMBIX JIEHCTBHIA, Kak B (opMe IpOMKOW COIMAIM3MPOBAHHOW peud, Tak U B (opme
BHYTPEHHEU peuu;

* pa3sBUBaThb KOMMYHHUKATHUBHYIO KOMIICTCHIHIO, MCIIOJIB3Yys CPCACTBA YCTHOI>'I W IUCbMEH- HOHU KOMMYHHKAIUW IIPU pa60Te C TCKCTaMU

yueOHHKA U AOTIOTHUTEIBHOM JIUTEPaTypO, CIPABOYHBIMHU TAOJIUI[AMH, TTPOSBIISATH TOTOBHOCTH K YBaKCHHUIO MHON TOYKH 3pEHUS TIPU 00CYXKICHU U
PE3yJIbTaTOB BBIMOJIHEHHON pabOTHI.

[IpeameTHBIE pe3ynbTaThI

OOyyaromuiics Hay4uTCs:

° MPHUMCEHATH OCHOBHBIC METO/IbI ITIO3HAHMS: Ha6J'IIO,ZIeHI/Ie, HU3MCPCHUC, DOKCIICPUMCEHT,

° OIINCBIBATEL CBOMCTBA TBépI[I)IX, KUIKUX, Fa3006p33HI)IX BCIICCTB, BBIJACIIAA UX CYIIICCTBCHHBLIC ITPHU3HAKH,

. PacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MacChl BEIIECTB, aTOMHO-MOJICKYJISIPHOH TeOpHH;

. pa3nuyaTth XUMUYECKHE U (PU3MUECKHUE SBIICHHS, HA3bIBATh MPU3HAKU M YCIIOBHSI TPOTCKAHUS XUMUYCCKUX PEAKIIHIA;

. coOro1aTh MpaBmuiia 6€30macHO# paboThl TP MPOBEJCHUH OTIBITOB;

. MOJIb30BATHCSI TAOOPATOPHBIM 000PYTOBAHUEM H TTOCYIOH;

. MOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

. XapaKTepu30BaTh (PU3MUECKHE M XWMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX COCIMHEHUH, MPOBOJUTH OTBITHI,

IMOATBEPXKAAOIMNE XUMUYCCKUEC CBOMCTBA HN3YYCHHBIX KJIaCCOB HECOPraHNYCCKUX BCHICCTB,

pPacKpbIBaTh CMBICH IMOHSATUS «PACTBOP», BBIYUCIATH MAcCCOBYIO JIOJIKO PaCTBOPEHHOIO BEIIECTBA B PAaCTBOPE, TOTOBUTH PACTBOPHI C
onpeaesIEHHON MacCOBOM J10J1el pacCTBOPEHHOIO BEIIECTBA;

. XapaKTEPH30BaTh 3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTB OT THUIIA KPUCTAIUIMUYECKOU PEIIETKH, ONIPEACIATh BUJI XUMHUYECKOU CBSI3H
B HEOPTaHMYECKUX COCIUHEHUSX;

. pacKpbIBaTb OCHOBHBIE TIOJIOKEHUS TEOPUU DIIEKTPOIUTHUYECKON JIMCCOLMALMU, COCTaBIATH YPABHEHUS DIIEKTPOIUTHYECKOMN
JMCCOLIMAIINU KUCIIOT, IEI0Ye, CoNiel 1 peakiuii HOHHOTO 0OMEHa;

. pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN, OMNPEAENATh OKHCIHMTENIb M BOCCTAHOBUTENb, COCTABISATH
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

. Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOUN PEaKInu;

. XapaKTEpHU30BaATh B3aUMOCBSI3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIJIOB U METAJLJIOB;

. MPOBOJUTD OMBITHI [0 MOJYYECHUIO U U3YyUECHHUIO XUMUYECKUX CBOMCTB Pa3INYHbIX B I1IE€CTB;

. TPaMOTHO 0OpaIaThCs C BEIMIECTBAMU B TIOBCETHEBHOM KU3HHU.

OOyuaromuiicst TOIYIUT BO3MOKHOCTh HAYUUThHCS:



. BBIJIBUTaTb U IIPOBEPSTH SKCIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKHX CBOMCTBAX BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX
CIOCOOHOCTH BCTYIATh B XUMHUECKUE pe- aKLUH, O XapaKTepe U MPOIYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIINA;

* XapaKTCpUu30BaThb BCUICCTBA IO COCTaBYy, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIMBATL IMPU- YHMHHOCJICACTBCHHBIC CBA3W MCKIAY JaHHBIMU

XapaKTCPUCTUKAMU BCUICCTBA,

* COCTaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPaBHCHUA 110 COKpaHIéHHI)IM HOHHBIM YPABHCHHAM;
* IMPOTrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MMPOABJIATH OKUCIUTCIIBHBIC NI BOCCTAHOBU- TCIIBHBIC CBOMCTBA C y‘IéTOM CTEIICHEH OKHCIICHUS
9JICMCHTOB, BXOAAIIHUX B €I'0 COCTAaB,

. BBIJIBUTATh U MPOBEPITH IKCIIEPUMEHTAILHO THIIOTE3bl O Pe3yJabTaTax BO3JCUCTBUS pa3- JIUYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHUYECKOUN PEaKIINU;

. WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHMS JIJIS1 SKOJIOTHYECKH TPAMOTHOTO TIOBEJICHUS B OKPYXKAIOIIEH Cpejie;

. HCIIOJIb30BaTh MPUOOPETEHHBIC KITFOUEBBIE KOMITETEHIINN MPU BBITIOJTHEHUH MTPOCKTOB U PEIICHUHN y4eOHOUCCIIeIOBATEIbCKUX 3a1a TI0
M3Y4YEHUIO CBOMCTB, CIIOCOOOB TMOJyYEHHUS U PACTIO3HABAHUS BEIIECTB;

. 00BEKTUBHO OIICHUBATh HH(OPMAITUIO O BEIIECTBAX U XMMUYECKUX MPOIIECCax;

. 0CO3HABATh 3HAYCHHUE TEOPETUUCCKUX 3HAHUN TI0O XUMHH TSI IPAKTUUCCKOMN JACSITEIIbHOCTH YEIOBEKa;

. CO3/1aBaTh MOJICTTM U CXEMBI JIJIsl peIIeHUsI YIeOHBIX U MO3HABATEIbHBIX 3a7a4; TOHUMATh HEOOX0IUMOCTh COOJIIO/ICHUS TIPEATUCAHNH,

npemiaracMbiX B MHCTPYKOUAX 110 UCIIOJI30BAHUTIO JICKAPCTB, CPCACTB OBITOBOM XHMUH U Ap.

D opMBbI KOHTPOJIA

KOHTpOJIb pE3yIbTaTOB 06yquI/1$[ B COOTBETCTBUM C JaHHOMU OI1 IIPpOBOJUTCA B (1)OpMe IMHUCbMCHHBIX MW OSKCIICPHUMCHTAJIbHbBIX pa60T,
npeamnojaracTcsa MpoBCACHUC HpOMC)KYTOHHOﬁ 1 UTOTOBOM aTTCCTalluu.

HpOMe)KYTO‘IHaSI aTTecranuia

Z[J'ISI OCYIICCTBJICHUA HpOMCXCYTOqHOﬁ aTTeCTalluil HUCIIOJIB3YHOTCAd KOHTPOJBbHO-OLCHOYHLIC MATCpUalbl, OT60p COACPIKAHUA KOTOPBIX
OpPUCHTHPOBAH Ha ITPOBCPKY YPOBHA YCBOCHUS CH- CTECMbI 3HAaHUM U YMGHI/Iﬁ — WHBAPHUAHTHOTIO Apa COACPKAHUA HeﬁCTByIOHlHX 06pa3OBaTeJ'IB'
HOH MMporpaMMmsbl 10 XUMHHU IJIA O6H_1606pa30BaTeJ'IBHBIX opraHnsauHﬁ. 3a,Z[aHI/I$I MMPpOMEIKYTOU - HOM aTTeCTallMy BKIIIOYAIOT MaTepuajl OCHOBHBIX
pa3aciioB KypCa XUMHHU.



TemaTn4eckoe IJIAaHUPOBaHUE

TemaTn4eckoe IJIAHUPOBAaHUE MaTepHaJia B 8 kiacce

No Komn-Bo crionp30BaHue
Tema Conepxanue IeneBas ycTaHOBKA ypoKa  |cop [ lTaHupyeMble pe3ybTaThl JopyLOBaHMs
/11
L Meroasl nosHanua B [Ipakrtudeckas pabora Ne 1 ~ BHaKOMCTBO C OCHOBHBIMH L Y MeHue monp30BaThCs Harpe-  [laTyuk Temmepa-
TMUH. DKCIIepH- ETOJIAMH HAYKU TENBHBIMH MTPUOOpaMu 'pBI (TepMomnap-
M3y4yeHue cTpoeHus 1a- o
PHTAJBHBIE OCHO- BBI 1i1), CIIMPTOBKA
EHID
MUK
P Meronas!l no3HaHusi B [labopatopHsiit onbiT Ne 1 BHAKOMCTBO C OCHOBHBIMH L Drpenensite BO3MOXXHOCTh ITaT4nk Temmepa-
IMUH. DKCIIEPHU- . ETOJIAMH HAYKU DOBEACHUS pPEaKkLUil U po- 'pBI (TEpMoOMap-
«J1o kakoil TemIepaTypbl N
EHTaJIbHbIE OCHO- BbI *CCOB, TPEOYIOLIUX Harpe- BaHU plif), CIMPTOBKA
DKHO HAarpeTh BeIe- CTBO?)
IMHUH
B Meroapl no3Hanuss B [laGopatopHbiif onbiT No 2 IlaTh MpencTaBICHUE O L Y MeHue BeIOMpaTh mpuOOps! st [laTank TeMiiepa-
TMHAW. DKCIICPH- A3MepeHue TemMnepaTypsl YHOCTH M3MEPCHHH IH (- DOBEJICHUSI U3MEPEHMUI, Pl TJIATHUHO- BBIH,
PHTAJIbHBIC OCHO- BBl  [II€HUS BOIBI C IOMOIIBIO BbIX JaTYUKOB U aHAJIO- eOyIOIIMX TOYHOCTH IOKa- pMOMETP,
TMUH ITYMKA TEMIIEPATYPBI U BBIX ITPHOOPOB HUI. eKTpUYEcKas
IPMOMETpPa» TUTKA
1 Meronpl no3Hauus B [laGoparopuslii onbIT Ne 3 CdopmupoBaTh peacras- L BHATB MPOLIECCHI, TPOTEKAO- ITaTunk Temmnepa-
IMUH. DKCIIEpHU- DnpeneneHue TeMrepary- pel JHHE O TeMIepaType M€ P IUIaBJICHUH BEILECTB U UX[PbI (TepMonap-
PHTaJIbHBIC OCHO- BBl [[ABJICHUS M KPUCTAJI- JIN3ALMH [[ABJIEHUS, 00paTUMOCTU WCTAITH3AIAH 1i1)
TMHUH ETaIa IABJICHUS U KPUCTAJUIN3a- LIUU
b [IepBoHayasbHBEIE ITaGopatopHbIii onbIT Ne 4 DKCIIEpUMEHTAIIBHOE L YMeTh OTJINYaTh BOAOIPO- ITaT4nK 271EKTpO-
TMHYECKHE TIOHS- THSL. IpeAeneHnue TUCTUILIH- JHYIO BOAY OT JUCTUILIHPO- DOBOJTHOCTH,
«Onpenenenne BOIONPO- . o N o
[ICTBIE BEllle- CTBA U - _ PBaHHOW M BOAOIPOBO- JHOMI HHOM, 3HaTh, IOUYEMY IS 1ppoBoit Mu-
JHOM U AMCTHIUIMPOBaH-HON
1ecu b1 DOBEJICHUS IKCIIEPUMEHTOB OCKOII
B
a MOJB3YIOT JUCTUIIMPOBAH- HYIO
y




5  [IepBoHayasibHbIE I{eMOHCTpallMOHHBIH 3KC- M3ydeHne XuMHUYEeCcKuX fB- [ YMerb oTinuath Gpusnueckue  [laTumk Temmnepa-
IMUYECKHE TIOHSA- TUsL. ppuMeHT Ne 1 «Bolaene- HUe U JHUA DOLIECCHI OT XUMHUYECKHX pe- (PBI MJIATUHOBBIN
M3UYECKHe U [JIOIIEHHUE TEM- JIa — IPU3HAK M
IMUYECKUE SIBJe- HUSL  [MHYe- CKOM peakium»

Ne /11 L Koi-Bo Ucmonbp30Banne

F'ema Conepxanue [leneBast ycTaHOBKa ypoKa [[maHupyeMble pe3yabTaThl I
COB OpyZIOBaHUS
v [IepBOHaYanbHbIE /{eMOHCTpPaLIIOHHBIH 3KC- M3ydeHue siBJIEHUH IIpU L BHATH, YTO IPU MPOTEKAHUN [Ipubop 11 OTIBITOB
TMHUYECKHE TIOHS- THSL. [pUMeHT Ne 2. «Paznoxe- HUE |3TT0)KEHUU CIIOKHBIX Be- AKIIMI MOJIEKYJIBI BELIIECTB DIIEK- TPUIECKUM
POCTBIE U CIIOKHBIE  )IIBI ANEKTPHUECKUM TOKOM»  [€CTB 3pYIIAIOTCS, & aTOMBI CO- KOM
- CTBa DAHSAIOTCS (AJIs1 BEILIECTB C
DIIEKYJISIPHBIM CTPOECHHUEM )
B [leppoHavaIbHBIE /{eMOHCTpPaLIIOHHBIHI KC- PDKcnepuMeHTanpHOe AoKa- | BHATH ()OPMYITUPOBKY 3aKOHA U BeCHI 3JEKTPOH- HbIE
IMHUYECKHE TOHS- THsL. [puMeHT Ne 3. «3akoH co- TEIbCTBO JEHCTBUS 3aK0-Ha 1ETh IPUMEHSATD €T0 Ha
IKOH COXpa- HEHUsI ~ DaHEeHHS MaccChl Be- IIECTB» DAKTUKE, IIPU PEIICHUH pac-
ACCBI BE- IIECTB ITHBIX 337184
D Kiaccel Heopranu-  [{eMOHCTPAalIMOHHBIN 3KC- DKCIIEpUMEHTAIIBHO OIpe- L BHATH OOBEMHYIO IOJIIO CO- [IpuGop st
CKUX coennHe- Huil. ppuMeHT Ne 4. «Onpene- PIUTh COLEPKAHUE KHC- aBHBIX YacTell Bo3ayxa IPEEIICHUS CO-
DCTaB BO3- TyXa HI€ COCTaBa BO3IyXa» poa B BO3yXe aBa BO3/yxa
10 Kiaccel Heopranu-  [Ipakrtuyeckas pabora Ne2  [CHHTE3 COnMM U3 KUCIOTBI 1 L YMerb mpoBoAUTh mpocTei- mue [[udposoit Mu-
CKHX COEIMHE- HUU. fcuma meranna [HTE3bl HEOPTaHUYE- CKUX OCKOIT
BOMCTBA KHCIIOT. dlonyuenue MeRHOro Ky- IIECTB C UCIOIb30BA- HUEM
bpocar CTpyKITIHR
11 PacTBOpbI ITaGopaTopHbIii onbIT Ne 5 MccaenoBaTh 3aBUCUMOCTh |1 IMeTh npeAcTaBiIeHuE 0 pa3-  [laTuuk Temiepa-

<I/I3yquI/Ie 3aBHCUMOCTH
ICTBOPUMOCTHU BCIICCTBA OT

remMrepaTypb»

|CTBOPUMOCTH OT TEMIIe-
ITYpBI

W 3aBUCUMOCTH pacTBOpH-
DCTH BELIECTB OT TEMIIEpa- TYpPbl

[PbI IUIATUHOBBIN




12 PacTBOpbI ITaGopaTopHbIii ombIT Ne 6 [loka3aTh 3aBUCUMOCTD L Y MeTh ucrons3oBaTh udpo-  [ludporoii mu-
i MUKPOCKOII JUISl U3y4e- HUS  DOCKOI
«Habmronenue 3a poctoM DAaCTBOPUMOCTH OT TeMIIe-
DPMBI KPHCTaJJIOB
HICTaJJIOB» ITYpBI
13 PacTBOpEI. ITaGopatopHbIit onbIT Ne 7 CdhopMupoBaTh MOHSATHS L IMeTh mpeAcTaBiIeHuE O pa3-  [laTyuk Temiepa-
. . TYHOM HACBHIIIEHHOCTH pac- 'PbI IJIATHHOBBIN
dlepecpleHHBIN pac-TBOP»  [pa30aBIEHHBIN pacTBOPY,
opa pacTBOpSEMBIM Bellle-
(HACBILIEHHBII pacTBOPY, BOM
(IEPECHILIEHHBII pacTBOP»
Ne i/t L KoJI-BO Mcrionp30BaHue
Tema Conepxanue [leneBasi ycTaHOBKa ypoKa [lTaHupyemble pe3ysibTaThbl I
COB OpyZIOBaHUS
14 PacTBOpBI [TpakTrueckas pabora Ne 3 CcdopmupoBats npencras- L YMeTh onpeneniaTh KOHILICH- ITaTamk omrTmye-
HUE O KOHIICHTPAIlNX Be- aIlUI0 PacTBOPA, HCIIONB3YS O TIJIOTHOCTH
«OnpeneneHne KOHIICH-
€CTBa U KOJINYECTBEHHOM
aIlH BEIIECTB KOJIOPH- THCT 13130
H III p [am3e pyKH
ETPUICCKUM T10 KauoOpo-
YHOMY TpaduKy»
15 Kpuctamoruapa- Tel [labopaTopHbrii ormeIT Ne 8 CdopmupoBaTh MOHITHE L BHATH CITOCOOHOCTh KpUCTaN-  [laTduk TemIiepa-
KpUCTAIIIOTUAPAT TUIPATOB pa3pylIaThCs NpU 'PbI IUTATHHOBBII
«OnpeneneHre TeMnepaTry- pbl
\rpEeBaHUU
|3TTOXKEHHSI KPHCTAI-
THIpaTa
16 Kiaccel Heopranu-  [Ipaktuueckas pabora Ne4  CdopmupoBars npencras- L YMeTs onpenensats pH pac- MaTunk pH
CKUX coennHe- Huil. Prpenenenue pH pacteo- poB tHue o pH cpens! kak xa- OpOoB
CHOBaHUS ICITOT W TIEIOYe» KTEPUCTHUKU KUCIOTHO- CTH
CTBOpa
L7 Knaccel Heopranu-  [laGoparopHsiii onbiT Ne 9 CdopmupoBaTh mpencras- L [I[pumeHaTs ymeHus no onpe-  [latunk pH
CKUX COEIMHE- HUH. Hue o mkane pH tieHnio pH B mpakTHuecKoit
«Onpenenenue pH pas-
CHOBaHUS BSITEIIBHOCTH
TIHBIX CPEI»




No 6 «Temmeparypa 1uiaB-
HUS BELIECTB C Pa3HbIMU
[[TaMH KPHCTAIJIMYECKUX
IIETOK»

N3MYECKUX CBOMCTB Be- IIIECTB
TUIA XUMHUYECKOH CBS3H

AIJTUYECKUX PEIIETOK O
MITepaType IIABICHHS

18 Knaccel Heopranu-  [laboparopHslii onbIT Ne 10 PKCIIEpUMEHTAIBHO JI0Ka- L [lonMMaTh CyIHOCTH npouec-ca [latyuk pH, nosa-
CKUX COEJIMHEe- HUM. . Th XUMUYECKIE CBOUCTBA PUTpanu3auu U mpuMe- HITh p 00bEMa KUJI-
Peakuus HelTpanu3a- LAW». .o .
MMUYECKIE . HOBaHMI boLlecc HEUTpaan3a- MK Ha CTH, OIOpeTKa,
FMOHCTPAllMOHHBIN
. . DAKTHKE TYUK TeMIIepa-
CBOMCTBA OCHOBa- HuM[criepuMeHT Ne 5 «OcHo- N
o [PBI IIJIATUHO- BbIU,
iaus. TertoBoit addexr
TUYUK JaB- JICHUA,
AKIIUK TUIPOKCUIA Ha- TPHUS C
JIEKHCIIBIM Ta30M» MarHAT- Has
PIITaIIKa
19 CBoiicTBa Heopra- ITaGopatophbiii onbiT Ne 11 [crionb30BaTh mogy4deH- Hele | YMeTh onpenensiTh KUCIOT- IMaTank pH
MYECKHNX cocau- aAHUs JJI1 ONIpEaAc- JICHUA CTb II0OYB
. «Onpenenenne KHCIOTHO-CTH
PHU T [CIIOTHOCTH pac- TBOPOB
IIOYBbD»
No 11/t L Kom-BO lcionb3oBanme
Tema Coneprxanue [leneBast ycTaHOBKa ypoKa [lTaHupyeMble pe3ysIbTaThbl I
COB OpyIOBaHUS
20 XuMudeckas CBI3b  [|eMOHCTPAIIMOHHEIN onbIT  [[OKa3aTh 3aBUCUMOCTH L Y MeTh onpenensiTh TUM Kpu-

IlaTuKk Temmepa-
Pl TJIATHHO- BbIH,
TYUK TeM-
PpaTyphl TEPMO-
\PHBIN

TemaTnyeckoe NIaHNpPoBaHHe Y4eOHOI0 MaTepHuaJia B 9 Kiiacce




Ne /m Fema Conepxanue [leneBasi ycTaHOBKa ypoka Kon-so  [lmaHmpyemble pe3ynbTaThl crionp30BaHue
COB YOpYIOBaHUS
L C'eopus 3meKTpO- /{eMOHCTPAIIOHHBIN OMBIT L BHATB, YTO paCTBOpE- HUE — ITaTunk Temmepa-
ITHYECKOM JTUCCO- . [lokasath, 4YTO pacTBOpE- HUE M3UKO-XUMHYECKUI 'PBI TUTATHHOBBIN
Ne 1 «TernoBoit addekr
TaIH [IECTB HMEET PSJ] IPU3HAKOB
ICTBOPEHHUS BEIIECTB B BOZE» . Tporiecc
TMUYECKON peaKifu
P [TpakTrueckas pabora Ne 1~ BBeneHue NOHATUHN «3JIeK- L ITaTYMK IEKTPO-
'eopust amexTpo- Y MeTh 3KCTIepUMEHTAIBHO
. OJTUT» M «HEDJTIEKTPO- JTUTH DOBOJHOCTH
ITUYIECKOM JTUCCO- <OIEKTPOIUTHI U HEDJIEK- IPENENATH NEKTPOIHUTHI U
AT K OJIMTHD» *IIEKTPOITUTHI
B T'eopus anekTpo- ITaGopaTopHbIi onbIT Ne 1 CdhopMupoBaTh npeacras- L BHATH, KAKOE BIHUSIHUE OKa- ITaTarK 2IIeKTpO-
ITHYECKOH rcco- BJIMsSHUE PACTBOPHUTENS Ha HHE O BIMSHUM PacTBO- IBa€T BOJA HA JMCCOLMA- IIUI0  DOBOJHOCTH
fanuu ICCOLIALIIOY ITEJIA Ha TACCOIIAAIATO 1eCTBA
eKTpOJIHUTa
i ['eopus 3nekTpo- ITaGopaTopHBIit ombIT Ne 2 PDKCIeprMEeHTabHO BBECTH |l YMeTh onpeneniaTs CUIbHbIE U [laTYHK 3J€KTpo-
ITHYECKOH IrcCco- DHSITHE «CJIA0bIH d1eK- a0ble AJIEKTPOJIUTHI € IO~ DOBOJTHOCTH
«CunpHbIE U c1a0ble MIeK-
raruy. CHUiIbHBIE U OJITUT DIIBIO TATYMKA HJIEKTPOIPO-
OJIUTHI»
JHOCTH
caObIe AIEKTPO-
1ThI
Nem/m [[ema Conepxanue [leneBast ycTaHOBKa ypoka Kon-so [InmaHmpyemsblie pe3yabTaThl lcrione30BaHue
COB YOPYIOBAHHUS
b T'eopus amexTpo- L BHATh 3aBUCUMOCTb 3JIEKTPO-  [laTUMK 3IEKTPO-

ITUIECKON JUCCO-
HAIA

ITabGopaTopHbIii onbIT Ne 3
}aBHCHUMOCTb JJIEKTPO-
POBOAHOCTH PacTBOPOB
[JIHBIX 3JIEKTPOJIUTOB OT
HLIEHTPALUU HOHOB»

CdhopmupoBats npencras-
HHE O 3aBUCUMOCTHU
EKTPOIPOBOIHOCTH pac-
OpOB OT KOHILIEHTPAIINHU
HOB

DPOBOAHOCTH PACTBOPOB OT
HICHTpAllu HOHOB

POBOJHOCTHU
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o7

T'eopus anexTpo-
ITUYECKOU TUCCO-
1ALy

[TpakTrueckas padota Ne 2

«OnpeneneHne KOHIICH-
AIMH COJIU TIO DJIEKTPO-
DOBOTHOCTH PacTBOpay

3aKpCHI/ITL npeacTaBJICHUEC O
BUCHUMOCTHU DJICKTPO-
POBOAHOCTHU PACTBOPOB OT
HICHTpalu1 NOHOB

Y MeTh 9KCIIEPUMEHTATBHO
[PEACNATh KOHI[SHTPAIIHIO COJTH
pacTBOpE C OMOIIbIO JaTYNKA
EKTPOITPOBOIHO- CTH

ITaTYuK IEKTPO-
DOBOJAHOCTH

Ceopust anexTpo-
ITHYECKOU JINCCO-

ITaGopatopHbIii onbIT Ne 4
33aMMOZIEHCTBHE TMIPOK-

HccienoBaTh OCOOEHHOCTH
POTEKaHUs PEAKLUU HEeMl-

[[prMEHSTh 3HaHUS O peak- LU
PUTpaIM3alMi B UHBIX YCIOBUAX

ITaTYMK IEKTPO-

HAT[A. I1a Oapusi ¢ CepHOM KHC- AIM3aLiu
N DOBOJTHOCTH,
TOI» B
Peakiinu HOHHOTO 3aTOp 00BEMA
IMEHA MIIKOCTH, OF0- peTKa
8 Teopus JlaGopaTopHBIiA OITBIT 1 3HaTh, 9TO BCE JaTawk
OKCIEepUMEHTATLHO
DIIEKTPO- No 5 pacTBOPUMEBIE B BOJIE COIU BIIEKTPO-
. MOKa- 3aTh 00pa3oBaHUe
JTUTHYECKON JIHCCO- . SBJISIIOTCS CHJIb- HBIMU MPOBOTHOCTH
«O0pa3oBanue coyiel | HMOHOB TIPH PEAKITUN
LHAIIH ANEKTPOIUTAMHI
aM- MOHUS» aMMHaKa ¢ KUCIOTaMu
9 XUMHUYECKUE JlabopaTopHBIii OITBIT N3yuenue 1 Nwmets npencraBieHue o Hatunk
peax- IUH. Ne 6 «M3yuenne peakuuu OKHUCIIHUTENBHO- Te- TI0BOM 3¢ deKTe TeMIepa- Typbl
B3aH- MOJICHCTBHSA BOCCTAHOBHTEIHHBIX ITPO- OKHCIIH- TENBHO- TJIATHHOBBIN
OxucIuTENhHO-
cyib(uTa Ha- TPUS C [IECCOB, ITPOTEKAIOIINX C BOCCTAHOBHTEIHHBIX
BOCTaHOBUTEIb- HBIE N
MIEPOKCUAOM BOJO- POAA» | BBIACICHUEM dHEPTHH peaxmuit
peaxuu
(OBP)
Ne Tema Conepxxanne IleneBas ycraHoBka Ko IInanupyemsie Ucnonb3oB
/T ypoKa 1-BO pe3yIabTaTHI aHue
4acoB o0opymoBaHUS
10 XuMn4eckue JlaGopaTopHBIil ONBIT 1 Hatuuk pH|

peak- nuuu. OBP

Ne 7

«3menenue pH B
XOJIE€ OKUCIIUTENBHO-
BOCCTaHO- BUTEIIBHBIX
peaxuin

Hoka3zatb, 4yTo B Ipolecce
nporekanuss OBP Bo3mMox-
HO 00pa3oBaHHUE KUCIIOTHI
WJIH IET0YN

Nwmets npencraBieHus o pas-
JIUYHBIX TPOAYKTAaX OKHCIIH-
TEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii




9¢

11 Xumuueckue peak- [labopaTopHbiii ombIT Ne 8 KonmnuecTtBeHHO oxapakTe- [l BHATh, YTO METAJLIBI SIBISIFOT- Cs1 [laTYMK HampsKe-
1. OBP CpaBHUTENbHAS XapaKTe- 130BaTh BOCCTAHOBUTEIb- HYIO CCTAaHOBUTEISIMU C pa3- HOU st
ICTHKA BOCCTAHOBUTENb- HOM [0COOHOCTH METaJI- JIOB CCTAaHOBUTENIbHOM cro-
[0COOHOCTH MeTaj- JOBY OHOCTBIO
12 Xumudeckne peak- [{eMOHCTpallMOHHBIC OIBI- THI [I3y4nuTh 3aBUCUMOCTH CKO- P BHATH 3aBHCMMOCTH CKOPOCTH [Ipubop yis ni-
1. CKOpOCTh XU- » 2 «3ydeHne BIusi- HAS CTH PEAKIIUHU OT Pas3iind- HbIX PAKIIUW OT PA3JIMYHBIX (haK- OCTpaIny 3aBU-
MYECKOM peakuy  |3JIMYHBIX (aKTOPOB Ha AKTOPOB POB — TEMIIEPATYPHI, KOH- [MOCTH CKOpPO- CTH
PHTPAIMY PEarupyroIInuX Be- TMUYECKON
CKOPOCTB PEaKIIum P p pyio
€CTB, KaTaJu3aTopa, MpUpo- bl
DeaKIuy OT yCIo-
IE€CTB, TIJIOMIA TN .
w74
MIPUKOCHOBEHUS BEIIECTB
13 Hemeramnsl. 'ano-  [IeMOHCTpPAIMOHHBIM ONMBIT ~ PKCIEPUMEHTAIBHOE H3Y- N Armapat s
HbI tHUE (PU3NIECKUX U XH- BHATH (PU3UYECKHE U XUMHUUE-  POBEIECHHS XH-
No 3 «M3yueHue puznde- o o
. MYESCKUX CBOMCTB XJIOpa 1€ CBOMCTBA rajoreHoB. YMerh MYECKUX IMpo-
(X ¥ XUMHUYECKUX CBOICTB N
NKCBIBATH ypaBHe- HUs peakiuii pccoB (AIIXP)
1opa»
P JIOTEHOB C M€- TaJUIAMH,
PMETaIIaMH, UX Pa3IHIHYIO
(MCIUTETHHYIO CLIOCOOHOCTH
14 ["asmorensl [IpakTrueckas padora Ne 3 Dmpenenuts comepskaHue P YMeTb NpUMEHATh HOHOCE- ITaTuynK XJI0pUA-
DupeneneHue copepka- HUSL  [OpUI-HOHOB B UCCIEAY- *KTUBHBIC JATYUKA HOB
IOPHUI-HOHOB B MIUTHEBOU BIX PacTBOpax
DIIEH
Ne /i Tema Conepxanue [leneBast ycTaHOBKa ypoka Kon-so  [lmanmpyembie pe3ynbTaThl lcrione30BaHue
COB DOPYIOBaAHUS




L5

CepoBonopon,
B (OUBI

/{eMOHCTPAIIMOHHBIH OMBIT:

{lonydenue cepoBoIOpo- 12
M3y4YEHUE €r0 CBOMCTBY.

TaGopaTOpHBIi OIBIT:

«CuHTE3 cepoBOIOpOIA.
AYECTBEHHBIC PEAKLIUU Ha
POBOJIOPOJ U CYIb(HU- AbD»

N3y4nTh 1abopaTopHbIe

[0COOBI OTYYEHUS CEepO-
J10pO/Jia, €Ero CBOMCTBA U
OHCTBa Cynb(QUIOB

BHaTH 1a0OpaTOPHBIE CIIOCO- OB
JTy4eHUsI CEPOBOAOPO- J1a, €ro
N3NYCCKHUEC U XUMU- YECKHUEC
olicTBa. YMETH NPO- BOAUTH
YCCTBCHHBIC PCAKIIUN Ha
POBOJIOPOJ U COJIU
POBOJIOPOJIHOM KHUC- JIOTHI,
CTaBJIATh COOTBET- CTBYIOIIIMEC

ABHCHUS XUMH- YCCKHUX peaKHI/Iﬁ

Armapat i
DOBEJICHMS XU~
MYECKUX pPeaK- LU
\1XP), npu- 6op amns
JIyde- HUs Ia30B
M anmnapar

Kumma

dlony4yenue okcua a3ora

1V) u uzyuenue ero
OHCTBY;

«OKHUCIIEHNE OK- CHJIa a30Ta
II) no okcuma azora (IV)»;

«B3zaumozeii- cTBUE OKcHAA
ota (IV) ¢ Bogoit u
ICJIOPOJIOM, T10- JIyUEHUE
OTHOM KHCJIO- ThI»

|0OpaTopHBIE CLIOCOOBI
hrydeHus okcuna azo- ta (I1V),
0 CBOWCTBa, IPH- MEHEHUE B
DOM3BOJICTBE a30THOM

ICTIOTHI

16 Hemeramnel. Oxcu-  [[eMOHCTpaIMOHHBIH ONBIT  MI3y4uTh CBOWCTBA CEPHU- BHATH pU3MUECKUe M XUMUYe-  Armapar as
1 cepbl. CepHH- cTas . oro raza W€ CBOWMCTBA CEPHUCTOrO ra3a. DOBEJCHUS XH-
No 4«M3yueHmne CBOWCTB .
ICJIoTa o MCTH 3aIllMCbIBATh YPABHCHUA MYCCKUX pCaK-1[uu
PHIICTOI'O Ta3a U CEPHU- CTON
ICIIOTBI» DEaKIIN ra3a ¢ BOIOH, CO AIIXP)
TeToYaMu
L7 Hemerammsl. Am- ITaGopaTopHBIi ombIT Ne 9 PKCIIepuMEeHTaNBFHO JOKa- BHATH, YTO PACTBOP aMMHaka B [laTulK 3IeKTpo-
aK . Th IPUHAJICKHOCTD pac- 1€ — c1a0bIi 3JIEKTPO- JIUT. DOBOJTHOCTH
«OCHOBHEBIE CBOICTBA aM- N
Opa aMMHaKa K cI1a0bIM METB OIIPEENATh 3TO CBOMCTBO €
1aKa»
eKTPOJIUTaM MOLIBIO JaTYH- Ka
EKTPOIIPOBOIHOCTH
18 Dxcun azora (IV) I{eMOHCTpaIMOHHEIE OITBI- THI: [I3y4UTh NPOMBILUIEHHBIE U BHATh MPOMBILUIEHHBIE U JIa- 'epmopesucTop-

paTOpHBIE CITOCOOBI TIOJTY-

HUs okcuaa azota (IV), ero
N3MYECKHE U XUMUYECKHE
olicTBa. YMETh COCTaBIATh
OTBETCTBYIOIINE YPAaBHEHHS
IMUYECKUX peakuuil. Y MeTh
YBCHSITH IIPUMEHE- HUE OKCUIA
ora (IV) B mpo- u3BojicTBE
OTHOM KHCJIOTHI

11 JaTYUK TEM-
tpaTypsl, JaT4uK pH,
ITIHK DJIEK-
OIPOBOIHOCTH,
[rapat Juis po-
JICHUS] XUMUYe-

WX peaKIil

\[1XP), MarauT- Has
PIITAITKA




Ne /m [(ema Conepsxanue [leneBast ycTaHOBKa ypoKa Kon-so [lmaHmpyemble pe3ynbTaThl Mcnonp3oBanue
COB YOpYIOBaHHUS
19 AsoTHas Kuciota u eé[Ipakruyeckas padora Ne 4 PKCIEpUMEHTaNIBHO ONpe- P Y MeTh UCIIONB30BaTh HOHOCE-  [laTumMK HUTpAT-
JIN )HPCHCHCHI/IG HUTpPAT- UOHOB BPJIUTH COACPKAHNUEC HU- KTUBHBIC JATUUKU IJIA HOB
ITATEITBHOM PacTBOPE» ATHOHOB B pacTBOpax IpeeneHus] HOHOB
00 MuHepaabHbIE [laGopatopsstii ombit Ne 10 Byenepumentanbro pasm- | Y MeTh 3KCTIepUMEHTATBHO ITaT4MK 27IEeKTpO-
[0OpeHus DnpeneneHne aMMuad- HOM  |py, MOYEBHHY ¥ MHHE- [PENENSATh MOYEBUHY DOBOJHOCTH
JINTPBI 1 MOYEBUHBDY LIbHEIE YIOOpEHHs
1 Metassl. Kas- muit. [laboparophsriii onbiT Ne 11 PKcrieprMeHTanbHO ycTa- L BHATH CBOMCTBA COCAMHEHUH IaTarK 2IIeKTpO-
PCAMHCHHUS KaJIbIUs o BUTH 06pa30BaHHe Cpe}IHeﬁ u JIBIIUS 1 €0 3HAYCHHEC B POBOJHOCTH,
«B3auMonelicTBue U3BECT- N
. ICJION cosn YUPOJIC U )KU3HU YEIIOBEKA ATHUTHAsI Me- L1aJIKa,
BOI BOJIBI C YTIIEKUCIBIM
PHOOp IS
30M»
TTy9ICHUS
ra30B WJIM ara- pat
Kumnmna
P2 MeTtamnel. XKeneso  [labopaTopHslii onbiT Ne 12 Hccnemosars mponece [l 3HaTh, 4TO Mporecc Koppo-  aTYuK JaBieHHs
3JIETPOXUMUYECKOM 3UM METAJLIOB MPOTEKAET B
«OkucneHue xemnesa Bo
KOPPO3UWH Kele3a B BO3AyXe MPUCYTCTBUU BOJBI M KHCIIO-
[YKHOM BO3/IyXE»
pona. 3HaTh (paKTOpEI, YCKO-
PAIOIIUE TTPOLIECC KOPPO3UU







