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[losicHuTEeNnbHAA 3alIMCKa

Ha ©0a3ze nentpa «Touka pocrtay oOecneuumBaercs peaiuzanus o0pa30BaTeIbHBIX
[IpOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKON HAMpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHHM C TpeOOBAHMUAMU 3aKOHOJATENbCTBA B cepe oOpa3oBaHHs M C YIETOM
pexoMeHanui OeepaabHOro orepaTopa yueOHoro npeaMera « XuMus).

Hcnonb3oBanue o0opynoBanus « Touka pocTta» MO3BOJISIET CO3/IaTh YCIOBHUSA:

* JIJIS1 pacCIIMPEHUS COJIePKAHUS IKOJIBHOTO XUMUYECKOTO 00pa30BaHMUs;

* IS TIOBBIIICHHWS TO3HABATENHHON AKTUBHOCTU OOYYaIOIIMXCS B €CTECTBEHHO
Hay4YHOM 00J1acTH;

* JUISl PA3BUTHS JTUYHOCTH PeOEHKA B MpoIiecce 00yUYEHUsT XUMHH, €r0 CIIOCOOHOCTEH,
(GbopMUPOBaHUS U YIOBIETBOPEHUSI COIIMAIEHO 3HAUMMBIX HHTEPECOB M MOTPEOHOCTEH;

* 17151 paboTHI ¢ OMAPEHHBIMU ITKOJIBHUKAMH, OPTAHU3ALMN UX PAa3BUTHS B PA3IHMYHBIX
o0acTsax 00pa3oBaTeIbHON, TBOPUECKON JAESTEIBHOCTH.

IInanupyemble pe3ybTaTbl 0CBOEHHS MPOrPAMMbI BHEYPOUHOI1 1eSITeIbHOCTH C
ONUCAHHEM YHUBEPCATbHBIX YUeOHBIX e CTBHIi, JOCTHUTaeMbIX 00yYAOIIUMUCS

Jluunocmmnolte pée3yiomamoal

Obyuarowuiics noayuum 603MOHNCHOCHb OJisL POPMUPOBAHUS CLEOVIOWUX TUUHOCTIHBIX
YVII:

® OIIPCACIICHUC MOTUBAIINH N3YYCHHUA y‘-IC6HOFO MaTcpuaJia,

®* OCHUBAHUEC YCBAUBACMOI'O y‘IC6HOFO marcpuajia, iCXoas n3 COONaJIbHBIX U
JIMYHOCTHBIX HCHHOCT@I‘/JI;

¢ ITIOBBINICHUEC CBOCTO O6paSOBaT€HBHOFO YPOBHA 1 YPOBHA T'OTOBHOCTH K U3YUCHUIO
OCHOBHBIX UCTOPHUUCCKUX CO6BITI/H>'I, CBA3AHHBIX C PA3BUTUEM XUMHUH U O6H16CTBa;

* 3HaHME PABUJ [IOBEJAECHUS B YPE3BbIYANHBIX CUTYALUAX;
* OLICHUBAaHUE COLMATIBLHON 3HAUYMMOCTH MPOQPECCU, CBI3AHHBIX C XUMUEH;

* BJIaJICHUE MTpaBUiIaMH 0€30MacHOro 0OpalleHus: ¢ XMMUYECKUMU BEIECTBAMHU U
000pyI0BaHUEM, IPOSIBIIEHUE IKOJIOTUYECKON KYJIbTYPhI

Memanpeomemmnule peynomamal

Pecynsamusnvie

Ob6yuarowuiicst noLy4um 803M0OACHOCMb OJisl YOPMUPOBAHUSL CTLEOVIOUWUX
peaynamuenvix YV/I:

* [[eJIeTIoIaranre, BKIItoUas MOCTaHOBKY HOBBIX IIEJIeH, TpeoOpa3oBaHre MPAKTUIECKON
3a/1a4d B TIO3HABATEJIbHYIO, CAMOCTOSITEIIbHBIN aHANIN3 YCIOBUM IOCTUKEHHUS 1IEJIN Ha
OCHOBE Y4€Ta BBIJICJICHHBIX YUUTEIIEM OPUEHTUPOB JEHCTBUS B HOBOM yU4eOHOM
MaTepuaie;

¢ INIAaHUPOBAHUC ITYTU HOCTUIKCHUA ueneﬁ;

* YCTaHOBJICHHE 1IEJICBBIX IPUOPUTETOB, BBIICICHHUE AJIbTCPHATHBHBIX CIIOCOOOB
JTOCTIDKEHUS 1IeTT ¥ BRIOOP Hanbosnee 3pPpeKTuBHOTO crmocooa;



* YMEHHUE CaMOCTOATEIBHO KOHTPOJIUPOBATE CBOE BPEMS U YIIPABIATH UM;

* yMEHHE IPUHUMATh PEIICHUs B TPOOIEMHOI CUTYyallHH;

* IOCTAaHOBKA Y4€OHBIX 3aj1a4, COCTAaBJIEHUE IJIaHA U TIOCIIEI0BATEIbHOCTH JEHCTBHI;
* opraHu3anus paboyero MecTa MpH BBIITOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA;

* IPOTHO3UPOBAHUE PE3YJIHTATOB O0yUEHUS], OLICHUBAHUE YCBOCHHOIO MaTepuaa,
OLIEHKa KauecTBa U YPOBHS MTOJIyYEHHBIX 3HAaHUN, KOPPEKLUS IUIaHa U criocoda
JEUCTBUA ITPU HEOOXOIUMOCTH

llo3nasamenvuvie

Obyuarowuiics noayuUm 8603MOHNCHOCMb 0151 POPMUPOBAHUS CLEOVIOUUX
noszuagamenvHulx YVJ/I:

¢ IIOUCK " BBIACIICHHUC HH(bOpMaHI/II/I;

* aHAJIU3 YCJIOBUM U TpeOOBaHMI 3a7a4u, BEIOOP, COMOCTABICHUE M 00OCHOBaHUE
criocoba pelieHus 3a1auu;

* BBIOOp HanboJiee 3((HEKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* BBIJIBIJKEHHE U 000OCHOBAaHUE TUIOTE3bI, BEIOOP criocoda e€ MpoBEpKY;

® CaMOCTOSATCJIBbHOC CO3AaHUC AJITOPUTMA ACATCIbHOCTH IIPU PCIICHUN Hp06H€M
TBOPYCCKOI'0 M IIOMCKOBOI'O XapaKTepa,

* YMEHUS XapaKTepU30BaTh BEILIECTBA IO COCTABY, CTPOEHHUIO U CBOMCTBAM;

* ONMCHIBAHHUE CBOMCTB: TBépI[BIX, KUAKHUX, F&3006pa3HBIX BCIICCTB, BBIACIICHUEC X
CYIICCTBCHHBIX IIPU3HAKOB,

* 1300paKE€HUE COCTaBA MPOCTEUIINX BELIECTB C MOMOIIBIO XUMUYECKUX (HOPMYJT U
CYIIHOCTH XUMHYECKUX PEAKIIUNA C TOMOIIBIO XUMHUYECKUX YPABHEHUM;

* IPOBEJICHUE HAOIIOICHNM, ONTMCAaHUE MPU3HAKOB M YCIIOBHM TCUCHHUS XUMHUYSCKUX
pPEaKLMii, BEITOJTHEHUE XMMUUECKOTO YKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAJIN3a
HaOIIOZCHUH 32 DKCIIEPUMEHTOM, pElIeHUE 3a/1a4, MOTyYeHUE XUMHIECKOU
nH(pOpMAITUU U3 Pa3IMIHBIX HCTOYHUKOB;

* YMCHHUEC OpPraHU30BbLIBATH MCCJIICJOBAHUE C 1ICTIBIO IPOBEPKU THIIOTE3,
¢ YMCHHC ACJIATb YMO3AKIIHOUCHH A (I/IHILYKTI/IBHOe H 110 aHaJ'IOFI/II/I) U BBIBOJBI,

®* YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBaX U XUMHNYCCKHUX
nponeccax, KPUTHICCKH OTHOCHUTBLCA K HCGBI[OH&y‘-IHOfI HH(bOpMaHHH

Kommynuxamusnuole

Obyuarowuiics noxy4um 03MONCHOCMYb OJis YOPMUPOBAHUSL CEOVIOUJUX
KommyHukamuenvix YV/I:

¢ HIOJIHOC U TOYHOC BBIPAKCHHUC CBOUX MBICJIE B COOTBETCTBHUH C 3aJjad4aMH U
YCJIOBHUAMHU KOMMYHHKAIIUN,



* aJIEKBAaTHOE MCIOJIb30BAaHUE PEUEBBIX CPEICTB ISl YUaCTHUS B JUCKYCCUU U
apryMEHTAlMy CBOEH MO3ULMH, YMEHNE MTPEACTABIIATh KOHKPETHOE COAEPIKAHUE C
COOOILIEHUEM €T0 B MIMCbMEHHOM U YCTHOH opMe, onpeesieHne cnoco0oB
B3aMMOJICICTBHSI, COTPYIHUYECTBO B IOUCKE U cOOpe HHPOpMAIIHH;

* OIpe/IeIeHne CI0COO0B B3aMMO/ICHCTBHSI, COTPYIHUYECTBO B TIOUCKE U cOOpE
nH(pOpMaIK, yJ4acTHe B IUAIIOTE, TNIAHUPOBAHUE OOIINUX CIIOCOOOB paboTHI,
NPOSIBIICHUE YBAKUTEIHLHOTO OTHOIICHHSI K IPYTHUM YYaIuMCS,

* popMyHpoBaTh COOCTBEHHOE MHEHHUE U MTO3ULINIO, APTYMEHTUPOBATh U
KOOPJMHHUPOBATH €€ C O3UIMAMH MapTHEPOB B COTPYAHUUECTBE MPHU BbIPaOOTKE
00I1Iero pelIeHnsi B COBMECTHOM AESTEIbHOCTH;

* OCYIIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOUMYIO
B3aMMOIIOMOIIIb;

* IJITAHUPOBATH OOIIME CIIOCOOBI pabOThI; OCYIIECTBISTH KOHTPOJIb, KOPPEKIIHIO,
OLICHKY JIEWCTBHI MapTHEPA, yMETh yOeKIaTh;

* HCII0JIb30BATh aJI€KBAaTHBIE 3bIKOBBIE CPEACTBA Il OTOOPaKEHUSI CBOUX UYBCTB,
MBICJICH, MOTUBOB U TIOTPEOHOCTEH; 0TOOpakaTh B peun (Omucanue, 00bICHEHE)
coJiepKaHUE COBEpUIAEMBIX ACHCTBUH, KaKk B JOpMe IPOMKOM COIMATU3UPOBAHHOM
peuu, Tak U B opMe BHYTPEHHEN peuu;

* pa3BUBaTh KOMMYHHUKATUBHYI0 KOMIIETCHIIUIO, UCITOJIb3Ys CPEACTBA YCTHOM U
MUCbMEHHON KOMMYHHUKAIIMU MPU PabOTE C TEKCTaMH Y4EOHHUKA U JOTIOJTHUTEIIbHON
JUTEpPaTypoOi, CIPABOYHBIMU TaOJUIIAMU, POSIBJISITH TOTOBHOCTh K YBAKEHUIO UHOM
TOYKH 3PEHUS IPU 0OCYKICHUU PE3yJIbTaTOB BHITIOJIHEHHON pabOThI

IIpeomemmnuwie pe3yrvmamot
Obyuarowuiicss HAy4umcs.
* IPUMEHSTh OCHOBHBIE METO/IbI IO3HAHMS: HAOJI0/IEHNE, U3MEPEHNE, IKCIIEPUMEHT;

* OIMCHIBATh CBOMCTBA TBépI[I)IX, KHNIKHX, F33006p33HI>IX BCIICCTB, BBIACIISIA UX
CYIICCTBCHHBIC ITPU3HAKHU,

* PacKpBIBaTh CMBICIT 3aKOHA COXPAHEHHS MACChl BEIIECTB, AaTOMHO-MOJICKYJIIPHOM
TEOPUH;

® pas3jiimyaTtb XUMHYCCKHUEC U (1)I/I3I/II{CCKI/IC SIBJICHUA, HA3bIBATb ITPHU3HAKU W YCJIOBHA
INPOTCKAHNA XUMHUYICCKHUX peaKHHﬁ;

* coOroaaTh mpaBuiia 6e30MacHOM pabOThI PU MTPOBEJICHUH OIBITOB;

* M10JIb30BATHCS TAOOPATOPHBIM 000OPYIOBAaHUEM U MOCYOM; * TIOJIy4YaTh, COOMPATh
razoo0pa3Hble BEIIEeCTBA U paclo3HaBaTh UX;

® XapaKTCPHU30BaTb (1)I/ISI/I‘ICCKI/I€ 1 XMMHUYECKME CBOMCTBA OCHOBHBIX KJIaCCOB
HCOPraHu4CcCKux COCﬂHHGHHﬁ, IMPOBOJUTEL OIIBITHI, IIOATBEPKAAIOINEC XUMUYCCKUC
CBOMCTBaA M3YYCHHBIX KJJAaCCOB HCOPTraHMYCCKHX BCIICCTB,



* PacKpbIBaTh CMBICII TOHSTHUS «PACTBOPY, BEIUUCIATH MACCOBYIO JIOJIFO PACTBOPEHHOTO
BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONMPEICIEHHON MACCOBOM JOJIEN
PacTBOPEHHOTO BEILIECTBA;

* XapaKTepU30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BELIECTB OT THUIIA
KPUCTAJUINYECKOU PEIIETKH, ONPEAEIATh BUJ XUMUYECKON CBSA3U B HEOPTaHUYECKUX
COCIMHEHUSAX;

* PaCKphIBaTh OCHOBHBIC ITOJIOXKCHHS TEOPUH IJICKTPOJUTHUECCKON AUCCOIHALINH,
COCTaBJIATh YPABHCHHMS dJICKTPOIMTHUCCKOMN JUCCOLUAIINN KUCIIOT, MIEI0YEH, COoJIeH u
peakIuii HOHHOTO OOMEHa;

® paCKpBIBATh CYHNIHOCTHh OKHNCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ, OIIpCACIIITh
OKHCIIUTCIIb U BOCCTAHOBUTCIIb, COCTABJIATL YPABHCHUS OKHUCIIUTCIIBHO-
BOCCTaHOBUTCJIBbHBIX pCaKHHﬁ;

¢ Ha3bIBATb Q)aKTOpBI, BJIMAIOIINC HA CKOPOCTDH XUMHYECKOU pe€aKknuy,

® XapaKTCPHU30BaTb B3aMMOCBA3b MCIKAY COCTAaBOM, CTPOCHUCM U CBOMCTBAMH
HCMCTAJIJIOB 1 MCTAJIJIOB,

¢ IPOBOAUTDH OIIBITHI 11O ITOJYYCHHUIO U U3YYCHUIO XUMHUYCCKHUX CBOMCTB Pa3IINYHBIX
BCIICCTB

Obyuarowuiics noayuum 803MOHNCHOCHb HAYUUMbCL:

* BBIJIBUTATh U IIPOBEPATH DKCIIEPUMEHTAIBHO TUITOTE3bl O XMMUYECKUX CBOMCTBAX
BELIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS, UX CIOCOOHOCTH BCTYIATh B XUMUYECKUE
peaKuuu, O XapakTepe U MPOAYKTaxX Pa3INYHbIX XUMHUECKUX PEAKIIUM;

* XapaKTEepPU30BaTh BEUIECTBA M0 COCTABY, CTPOCHUIO U CBOMCTBAaM, yCTaHABINBATh
MIPUYUHHO-CJIEACTBEHHbBIC CBSI3U MEXIY JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* COCTaBJISITh MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM
YPaBHEHUSM;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIIbHBIC UITN
BOCCTAHOBUTEJIHBIE CBOMCTBA C YUETOM CTEIICHEN OKUCIIEHUS DJIEMEHTOB, BXOIAIIUX B
€ro COCTaB;

* BBIJIBUTATh U MIPOBEPSTH SKCIIEPUMEHTAJILHO THIIOTE3bI O pe3yJibTaTax BO3JAEHCTBUS
pa3IMYHBIX (PaKTOPOB Ha HM3MEHEHHE CKOPOCTH XMMUYCCKOU PEaKITUu;

* HCIOJI30BaTh MPUOOPETEHHBIC 3HAHUS TSI IKOJIOTUYECKH TPaMOTHOTO MIOBEICHUS B
OKPYXarUen Cpele;

* HCMOJB30BATh MPUOOPETEHHBIE KIHOYEBbIE KOMIETEHIIUU MPU BBITTOJIHEHUH MPOEKTOB
U pELIEHNH y4eOHO-NCCIIEI0BATENBCKUX 3aa4 110 U3YYEHHUIO CBOMCTB, CIIOCO00B
MIOJIYYEHUS U PACIIO3HABAHUS BEILECTB;

* 00BEKTHBHO OLCHUBATH I/IH(l)OpMaIII/II-O 0 BCIICCTBAX U XUMHUYCCKHUX IIPOLECCaX;

¢ OCO3HAaBaTb 3HAYCHHUC TCOPCTHICCKHUX 3HAHMUU IO XUMUH JJIA HpaKTquCKOﬁ
JACATCIIBHOCTH YCJIOBCKA,



* CO3JaBaTh MOJIEJIM U CXEMBI JIJIsl peLIeHUs Y4eOHbIX U IO3HABATENIbHBIX 33]1a4;
MOHUMATh HEOOXOJUMOCTh COOIOACHMSI MPEANUCAHUH, TPEAJIaraeMbIX B HHCTPYKLIUAX
10 UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XMMHUH U JIP.

TemaTn4eckoe IMJIAHUPOBAHUE

No | Tema Conepxanue LleneBas [Lnanupyemsie Hcnonb3oBanue
n/ YCTaHOBKa pe3yJIbTaThl o0opynoBaHUs
I 3aHATHUS

1 | Meronusl [IpakTuueckas 3HAKOMCTBO C VYmMmenue Jlatamk
MIO3HAHUS B pabora Ne 1 OCHOBHBIMH M0JIb30BAThCSA TEMIIepaTyphl,
XUMUH. «3yuenue METO/JaMH HayKH | HarpeBaTelbHbIM | CIIUPTOBKA
OKCHEpUMEHTANIb | CTPOCHHUS u npubopamu
HBIE OCHOBBI TTAMEHI
XUMUU

2 | Metonsl JlaboparopHblii 3HAKOMCTBO C Onpenensrb Jatunk
MMO3HAHUS B onbIT Ne 1 «/lo OCHOBHBIMH BO3MOKHOCTh TEeMIIepaTypbl
XUMUH. KaKoi METOJaMH HAyKH | IPOBEICHUS CIIUPTOBKA
OKCHEepUMEHTANIb | TeMIIepaTyphl peakiuii u
HbIE OCHOBBI MO>KHO HarpeTh IIPOLIECCOB,

XUMUU BEIIECTBO?» TpeOyIOIuX
HarpeBaHue

3 | Meronusr JlaGopaTopHbIit Hatp YmMenue Hatuuk
MO3HAHUS B orbIT No 2 MPEACTABICHUE O | BEIOMPATH TEeMIIepaTyphl,
XUMUH. «3mepenue TOYHOCTHU puOOpHI 15 TEPMOMETP,
OKCHEepUMEHTANIb | TeMIIepaTyphl U3MEPEHUI MPOBEACHUS ANEKTpUYECKas
HbIE OCHOBBI KUIIEHUS BOJIBI ¢ | ITU(POBBIX U3MEpPEHUH, MIJTUTKA
XUMHUHU MOMOIIIBIO JTATYUKOB U TpeOyIomux

JaTYNKa aHaJIOTOBBIX TOYHOCTHU
TeMIIepaTypbl 1 pudopoB MOKa3aHuH.
TEpPMOMETpPa»

4 | IlepBoHauanbHble | JIaGopaTopHBIi OKcrnepuMeHTallb | YMETh oTiinyarh | JlaTumk
XUMHUYECKHUE ombIT Ne 3 HOE OIPEAENIECHNUE | BOAOIPOBOAHYIO | BJIEKTPOIPOBOIHO
noustust. Yucteie | «Onpenenenue JTUCTUJUIMPOBAHH | BOAY OT cTH, UG POBOH
BEILIECTBA U BOJIOTIPOBO/IHOM U | OW U JUCTUJUIMPOBAHH | MUKPOCKOII
cMecHu JUCTHJUTMPOBAHH | BOJOIPOBOJIHOMN OH, 3HATh

0i1 BOJIbI» BOJIbI novyemy Juist
MIPOBEACHUS
JKCIEPUMEHTOB
HCTOJIb3YIOT
JUCTUINTUPOBAHH
yro BoAy

5 | [lepBonavaneubie | [lemoHcTpanuonn | Mzydenue Ywmers otiinuath | Jlatuuk
XUMHUYECKUE BIf SKCTIEPUMEHT | XUMHYECKHUX dbusnyeckue TEeMITepaTyphI
MOHSTHSL. Ne 1 «Boigenenue | sBIeHUi MPOLIECCHI OT
duznueckue u Y TIOTJIOIIEHUE XUMHUYECKHUX
XUMHUYECKHE Teria — MpU3HaK peakiuit
SIBJICHUS XUMHUYECKON

peaKLumn

6 | IlepBonayanbHble | JIeMOHCTpAlMOHH | DKCIIEpUMEHTalb | 3HATh Becsl
XUMHUYECKHUE bIif SKCIIEPUMEHT | HOE (hopMyIUPOBKY AIIEKTPOHHBIE
OHATHA. 3aKOH Ne 2. «3akoH JIOKa3aTeIbCTBO 3aKOHA U YMETh
COXpaHEeHUs COXpaHEHUus NENCTBUS 3aKOHA | IPUMEHSATH €T0 Ha

MacCChl BEIIECTB

MIpaKTUKE, IpU




peleHumn
pacuy€THBIX 3a/1a4

7 | PacTBOpHBI JlaGopaTopHbIit Uccnenosats HNwmets Hatuuk
onbIT Ne 4 3aBHCHUMOCTb IPEJCTaBJICHUE O | TEeMIIepaTyphbl
«3yuenue pacTBOPUMOCTHU pasHoii
3aBHCHMOCTH OT TeMIepaTyphsl | 3aBUCHUMOCTH
pacTBOPUMOCTHU pacTBOpUMOCTHU
BElIeCTBa OT BEIIECTB OT
TEMIEPATYPhI» TEMIEPATyphI
8 | PactBopmr JlaGopaTopHbIit [TokazaTh YMmers Hudposoit
onbIT Ne 5 3aBHCUMOCTb HCII0JIb30BaTh MHUKPOCKOII
«Habnronenue 3a | paCTBOPUMOCTH nudpoBoi
pocTom OT TEMIIEPATypbl | MUKPOCKOII JJIs
KPHUCTAIIJIOBY u3ydeHus (HopmMbl
KPHUCTAJLIOB
9 | PactBopHI JlabopartopHblii Cdopmuposath Nwmets JlaTunk
onbIT Ne 6 MTOHSTHS IPEJCTaBICHUE O | TEMIIepaTyphbl
«IlepechilieHHBIN | «pa30aBIEHHbII pa3InyHON
pacTBop» pacTBop», HACBILICHHOCTH
«HACBIILIEHHBIN pacTBopa
pacTBop», pacTBOpsiEMbIM
«TIEPECHILIEHHBIN | BELIECTBOM
pacTBoOp»
10 | Kpucramnorunpa | JlabopatopHblit Cdopmuposats 3HaTh Hatuux
TBI onbIT Ne 7 MIOHSTHE CIOCOOHOCTb TEMIIEPATYPbI
«Ornpenenenne «Kpucrammoruap | KpucTayuioruapaT | IUIATUHOBBIN
TEMIEPATYPHI aT» OB pa3pyliaTbcs
Ppa3oKeHus IIpY HarpeBaHUU
KPUCTAJIJIOTHAPAT
a»
11 | Knaccsl [IpakTnueckas CdopmupoBath YmMmers Hatunk pH
HEopraHmdecknx | padora Ne 2 MIpEeACTABICHUE O | onpenensats pH
COECIMHEHUH. «Ornpenenenue pH cpenpl kak pacTBOpoOB
OcHoBaHus pH pactBopoB XapaKTePUCTUKHU
KHCJIOT U KHCJIOTHOCTH
IEI0Yei» pactBopa
12 | Kmaccel JlaboparopHblii CdopmupoBath [IpumensTH Hatunx pH
HEOpraHW4YecKnX | ombIT Ne 8 MIPEJICTAaBICHUE O | YMEHHUS 10
COEIMHEHH. «Onpenenenne mkane pH onpeaenenuto pH
OcHoBanus pH paznuunbix B MPAKTUYECKON

cpen»

JACATCIBHOCTU




13

Knaccer
HEOPTaHUYECKUX
COETUHEHHUM.
XHUMHYECKHE
CBOMCTBa
OCHOBaHUM

JlaGopaTopHbIit
ombIT Ne 9
«Peaxmus
HEUTpau3aluu.
JleMOHCTpalioHH
bII DKCIIEPUMEHT

Ne 5 «OcHoBauus.

Tennosoi
addexT peakuuu
THJIPOKCH/IA
HATPUS C
YTJIEKUCIIBIM
razom»

DKCIepUMEHTAIb
HO JIOKa3aTh
XHUMUYECKHE
CBOICTBa
OCHOBaHHI

ITonmMmaTth
CYIIHOCTb
npoiecca
HEUTpaIU3aluUu U
MIPUMEHSTh
npouece
HEWTpanu3anuu
Ha MpaKTUKE

Hatuuk pH,
J03aTop 00béMa
KHJIKOCTH,
OropeTKa, TaT4nK
TEMIIePaTypHlI,
JaTYUK JaBJICHUA,
MarHUTHast
MeIIaaKa




14 | CaoiicTBa JlaGopaTopHbIii Hcnons3oBars YmMets Hatuux pH
Heoprauuyeckux | onsIT Ne 10 MIOJTyYEHHBbIE oIpeneNniTh
COEIMHEHU «Ornpenenenue 3HAHUA IS KHCJIOTHOCTb
KHCJIOTHOCTH olpeieNeHus II0YB
HOYBBI» KHCJIOTHOCTH
pacTBOpPOB
15 | Xumunueckas Hemoncrpannons | ITokasars YmMmers JaTtunx
CBSI3b bl onbIT Ne 3 3aBUCUMOCTb OIIpeNeNIATh TUIl | TeMIIepaTyphl
«Temneparypa ¢buznIecKux KpUCTAJIINYECKUX
IUIABJICHUS CBOMCTB BELIECTB | PEIIETOK IO
BELIECTB C OT TUIA TeMIeparype
pa3sHBIMM TUIIAMU | XUMHUYECKOH IUIaBJICHUS
KPUCTAIIMYECKUX | CBS3H
pEHIETOK
16 | Teopus Jemoncrpauronsn | Ilokasarts, yto 3HaTh, 4TO Jatuuk
JIEKTPOIUTHYECK | bl onbIT Ne 4 pacTBOpeHue pacTBOpEHHE — TeMIIepaTypsl
ol nucconuanuun | «Temnosoi BEILIECTB UMEET ¢buzuko-
ahdexr PsAI TPU3HAKOB XUMUYECKUM
pacTBOpEHUS XUMHUYECKOU porecc
BEILIECTB B BOJIE» | PEaKIUU
17 | Teopus [IpakTnueckas Beenenue YmMmers JaTtunx
JIEKTPOIUTHYECK | pabora Ne 3 MOHATUI 9KCHEPUMEHTANIbH | 3JIEKTPOIPOBOIHO
ol qucconyanuy | «ONEKTPOJIUTBI U | «JIEKTPOJIUT» U | O ONPENEIATh CTH
HE3JIEKTPOJUTB | HEAJIEKTPOJIUT JIEKTPOJIUTHI U
HEJIEKTPOJIUTHI
18 | Teopus JlaGopaTopHbIii Cdopmuposatb 3HaTh, Kakoe Jatunk
ANIEKTPONUTHYECK | ombIT No 12 MIPE/ICTAaBJICHUE O | BIUSHUE AJIEKTPONPOBOJIHO
ol nuccoumanuu | «BnusHue BIIMSIHUU OKa3bIBaeT BOJIa | CTH
pacTBOpUTEIIS HA | PACTBOPHUTENS HA | Ha AMCCOLMALUIO
JUCCOLUALIIION JUCCOLUALIUIO BEIIIECTBA
AJEKTPOJINTA
19 | Teopus JlaGopaTopHbIii OKcnepuMeHTallb | YMETH Jatunk
ANIEKTPONUTHYECK | ombIT Ne 13 HO BBECTH OIIpEACIIATh ANIEKTPONPOBOIHO
oii muccormanuu. | «CuabHbIE U MOHSTHE «CJIA0BIN | CUIIbHBIE U CTH
CunbHble U ciabble JIEKTPOIIUT crabble
ciabble AIIEKTPOJIUTHI» ANEKTPOJIUTHI C
AJIEKTPOJIUTHI MIOMOLIBIO
JaT4nKa
ANEKTPOIPOBOIHO
CTH
20 | Teopus JlaGoparopHBIii Cdopmuposath 3HaTh Jatuuk
ANIEKTPONUTHYECK | ombIT Ne 14 MIPE/ICTABICHUE O | 3aBUCHUMOCTb ANIEKTPONPOBOIHO
oif qucconyuanuy | «3aBUCHMOCTD 3aBHCHUMOCTH AEKTPONPOBOIHO | CTH
JIEKTPONPOBOJIHO | JIEKTPONPOBOJIHO | CTH PACTBOPOB OT
CTH pacTBOpPOB CTH PacTBOPOB OT | KOHLEHTpPALUU
CHJIBHBIX KOHIICHTpaLluU HMOHOB
JJEKTPOJIUTOB OT | HOHOB
KOHIICHTPAIIH

HOHOB»
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Teopus
ANEKTPOTUTHUECK
OH JUccoUaluu

[IpakTnueckas
pabota Ne 4
«Ornpenenenue
KOHILIEHTpALH
COJIM 1O

3aKkpenuTh
MPEACTABICHHUE O
3aBUCUMOCTH
ANEKTPOIPOBOJIHO
CTH PacTBOPOB OT

YMmeTn
SKCIEPUMEHTAJIbH
0 OIpEACIAThH
KOHIICHTPAIIUIO
COJIU B PacTBOPE
C IIOMOIIIBIO

Jlatamk
3IEKTPOIPOBOAHO
CTH




3JIEKTPONPOBOJHO | KOHIEHTPALUU JaTYMKa
CTH pacTBOpa» MOHOB 3JIEKTPOIIPOBOJAHO
CTH
22 | Teopus JlaGopaTopHbIit HccnenoBath [IpumeHsTH JaTtauk
ANEKTpOIUTHYECK | onbIT Ne 15 0COOEHHOCTH 3HaHUA O 3JIEKTPOIPOBOAHO
ol tucconuanuu. | «B3aumonmencTBu | mpOTEKaHUs peakuuu CTH, J103aTOp
Peaknuu MOHHOrO | € rTMApPOKCHIA peakuuu HeliTpanu3anuu B | 00bEMa
oOMeHa Oapusi ¢ cepHOi HEWTpanu3aluu UHBIX YCIIOBHSIX KUIKOCTH,
KHCIIOTOM» OropeTka
23 | Teopus JlaboparopHsIii DKcrepuMeHTallb | 3HATh, YTO BCE Hatuuk
ANIEKTPONUTHYECK | ombIT Ne 16 HO I10Ka3aTh pacTBOpUMBIE B AJIEKTPONPOBOJIHO
oii muccormanuu | «O6pazoBanue oOpa3oBaHue BOJIE COJIN CT
coJiell aMMOHUS» | HOHOB IIPU SIBJISIIOTCS
peaKIy aMMHUaKa | CUJIbHBIMU
C KHCIIOTaMH NEKTPOJIUTAMU
24 | XumMuyeckue JlaGopaTopHbIit Nzyuenue Nwmets JaTuuk
peaKLuH. omnbIT Ne 17 OKHCJIUTENBHO- IIPEICTABJIICHUE O | TEMIIEPATypbl
OxuciaurenpHo- «3yuenue BOCCTAHOBUTENIbH | TEIJIOBOM
BOCCTAHOBUTEJIbH | peakLuu BIX IIPOLIECCOB, s dexre
bI€ pEaKINU B3aUMOJICUCTBUS | IPOTEKAOIIUX C | OKUCIHUTEIbHO-
(OBP) cynb(huTa HATPUS | BBIICICHHEM BOCCTaHOBUTEJIbH
C MMEPOKCUAOM JHEPTUU BIX PEAKLINI
BOZIOPOJA»
25 | Xumuyeckue JlaGopaTopHbIit JlokazaTp, 4TO B HNwmets Hatunk pH
peakuuu. OBP ombIT Ne 18 rporecce MIPEACTABJICHUS O
«M3menenne pH | nporexkanus OBP | paznuunbix
B X0JI€ BO3MOXKHO MPOIYKTax
OKHCJINTENBHO- oOpa3zoBaHue OKHCJIUTENBHO-
BOCCTAHOBUTEJNIbH | KUCJIOTHI WU BOCCTAaHOBHUTENbH
BIX PEAKLIMI» L1eJI04U BIX PEAKIMM
26 | Xumugeckue Hemonctpanuonn | U3yuuth 3HaTh [Tpubop ans
peaxkuuu. bI€ OIBITHI Ne 5 3aBHCHUMOCTb 3aBHCHUMOCTb WJUTIOCTPaLUX
CkopocTb «3yuenue CKOpPOCTH CKOpPOCTH 3aBHCUMOCTH
XUMHYECKOU BIIMSTHUS peakuuu ot peaxkuuy oT CKOPOCTH
peaxkuuun Pa3INYHBIX Ppa3IMyYHbIX pa3IMyYHbIX XUMHUECKON
(bakTopoB Ha ¢bakTopo (bakTOpoB — peakuuu ot
CKOpPOCTH TEeMIIEPaTyphl, YCIIOBHM
peaxkumn» KOHLIEHTPALUU
pearupyoumx
BELIECTB,
KaTajln3aTopa,
MIPUPOJIBI
BELIECTB,
IIomau
CONIPUKOCHOBEHU
s BELIIECTB
27 | TanoreHsl [IpakTrueckas Onpenennte YMmets JaTtuuk xmopun-
pabota Ne 3 coJiepKaHue MIPUMEHSATD HMOHOB
«Onpenenenune XJIOPUA-UOHOB B | HOHOCEJIEKTHUBHBI
coJiepyKaHus HCCIIEyEMBbIX € IaTYUKHU
XJIOPUJ-MOHOB B | pacTBOpax

MMATHEBOU BOJIE»
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CepoBonopon,
Cynb(uIbI

JleMOHCTpalioHH
BIi ONBIT Neb:
«ITonyuenue

N3yuuth
nabopaTopHbIe
CHOCO0bI

3HaTh
nabopaTopHbIe
CIIOCOOBI

Anmnapat ais
IPOBEICHUS
XUMHAYECKAX




CEpOBOLOPOJA U | MOJYYEHHUS MOJIy4YECHUS peakuuii (AIIXP),
U3Y4EHHUE €r0 CEpoBOIOPOAA, CEepoBOOPOAA, npubop s
CBOMCTBY. €ro CBOMCTBA U ero (pusnueckue u | MOJyYeHUs Ta30B
JlaGopaTopHbIit CBOICTBA XUMHYECKUE WJIY anmnapar
omnbIT Nel9 Cynb(puIoB cBoiictBa. Ymers | Kumma
«Cunres IIPOBOJUTH
CepoBOIOPOLA. KaueCTBEHHbIE
KauecTBeHHbIE peakuuu Ha
peaxkuu Ha CEpPOBOJOPOL U
CEpOBONOPOL U coau
CyIb(UIBDY CEpOBOIOPOAHOM
KHCJIOTHI,
COCTaBJIATh
COOTBETCTBYIOLIU
€ YpaBHEHMs
XUMHYECKHUX
peakuuii
29 | Hemeranssl. JemoncTpannons | M3yuurts 3HaTh Arnmapar i
Oxcuppl cepsl. bIii onbIT Ne 7 CBOMCTBA ¢busnyeckne u [IPOBEICHUS
Cepnucras «M3yuenue CEpHHUCTOIO raza | XMMHUYECKHE XUMHYECKHUX
KHCIIOTa CBOMCTB CBOMCTBA peaxuuii (AIIXP)
CEPHHUCTOrO rasa CEPHHUCTOrO rasa.
U CEPHUCTOU YMmers
KHUCJIOTBD 3aIUCHIBaTh
ypaBHEHUs
peakuuii raza ¢
BOJIOH, CO
11eJ104aMu
30 | Cepnas kucnota. | [lpaktnyeckas N3yants 3HaTh Ammapat s
Cynbgatsl pabota Ne 9 CBOMCTBa cepHOl | puznueckue u IIPOBEEHUS
«CBoiicTBa KHCIIOTBI XUMHUYECKHE XUMHYECKUX
CEpPHOM KHMCIIOTHI cBoiicTBa cepHoit | peakuwmii (AITXP)
KHUCJIOTBL. Y METh
3aIHUChIBaTh
ypaBHEHUs
peaKkuui
31 | Hemerasmisl. JlaGopaTopHbIit OKCnepuMeHTalb | 3HATh, YTO JaTtaux
AMMuak omnbIT Ne 20 HO JI0Ka3aTh pacTBOp aMMHaKa | 3JIEKTPOIPOBOAHO
«OcHOBHEBIE MPUHAJICKHOCTh | B BOJIE — CA0BIA | CTH
CBOIICTBa pacTBopa AJEKTPOJIN .
aMMHaKa aMMHaKa K YMmets
crabbIM OIIPEACIIATD ITO
3JIEKTPOJIUTAM CBOWCTBO C
MIOMOLIBIO
JaTyrKa
ANEKTPONPOBOIHO
CTH
32 | AzotHas kucnota | Ilpaktuyeckas OKcrnepuMeHTallb | YMETh JlaTuuk HUTpAT-
u e€ comu pabora Ne 4 HO OTPEEIUTh HCIIOIh30BaTh HMOHOB
«Ornpenenenne coJiepyKaHue HNOHOCEIEKTHBHBI
HUTPAT-MOHOB B HUTpPAT-UOHOB B € IaTYMKy A7
UTATEIbHOM pacTBopax olpeaeaeHus
pacTBope» HMOHOB
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MeTannel.
Kanpmuii.

CoenuHeHus
Kajablusl.

DKCIepUMEHTAIb
HO YCTaHOBUTH

3HaTh CBOMCTBA
COE€IUHEHUN

Jlatamk
3JIEKTPOIPOBOAHO




Coenunenus JlaboparopHbIii oOpa3oBaHme KaJIbLIUS U €T0 CTH, MarHUTHAs
KaJIbITHS ombIT Ne 21 CpenHen u 3HAYCHHE B Meniayika, mpudop
«B3anMoaelicTBH | KUCJIOU COJIHN MPUPOJE U KU3HU | JUISI TOTYyIECHUS
€ U3BECTKOBOM YyelioBeKa ra3oB WU
BOJIBI C annapar Kunna
YTJIEKUCIIBIM
ra3om»
34 | Meramisbl. JlaGopaTopHbIit Uccnenosats 3HaTh, 4TO JlaTunk maBiaeHus
XKenezo orbIT Ne 22 po1ecc porecc
«Oxkucnenue ANETPOXUMHUYECK | KOPPO3UHU
’Kere3a BO ol Koppo3uun METaJUIOB
BJIQXKHOM JKelle3a B BO3JyXe | MPOTEKaeT B
BO3JIyXE» MIPUCYTCTBUU
BOJIBI U

KHCJIOpOJia. 3HATh
(hakTopshI,
YCKOPSIOIIHE
nporiecc
KOPpO3HH
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