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[losicHuTenbHAs 3anKUCKa

Ha 06a3e mentpa «Touka pocTta» oOecredwBaeTCsl peanu3aiis 00pa3oBaTEIbHBIX
IporpaMM €CTECTBEHHOHAYYHOH M TEXHOJOTHYECKOW HAIpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpPeOOBaHUSMHU 3aKOHOAATEIHCTBA B cdepe 00pa3oBaHUS U C YIETOM
pexomeHnanuii deneparbHOTO OnepaTopa yueOHOro mpeaMera « XUMHUS.

Hcnons3oBanue obopynoBanus « Todka pocTay MO3BOJSAET CO3/IaTh YCIOBHS:

* JI7IS1 PACIIUPEHUS CONCPKAHUS IITKOJTHPHOTO XUMUYECKOTO 00pa30BaHMS;

* IS TIOBBIIICHHUS TIO3HABATEIFHON AKTHMBHOCTH OOYYaIOIIMXCS B ECTECTBEHHO
Hay4YHOU 00JacTH;

* JIJIS1 Pa3BUTHS JIMYHOCTH PEOEHKA B MpoIecce 00yUYeHHs] XUMHH, €r0 CIIOCOOHOCTEH,
(hopMHUPOBaHUS U YAOBICTBOPEHUS COITMAIIBHO 3HAYMMBIX HHTEPECOB M TIOTPEOHOCTEH;

* I paboTHI ¢ OJAPEHHBIMU IIKOJbHUKAMU, OPTAHU3AINH UX PA3BUTHS B PA3TUIHBIX
o0JacTax 00pa3oBaTeIbHOM, TBOPUECKON IEATEIHHOCTH.

IInanupyemble pe3ybTaThl 0CBOEHHS MPOrPAMMbI BHEYPOUYHO¥ 1eSITeIbHOCTH C
ONMUCAHNEM YHUBEPCAJIbHBIX YUeOHBIX /IeiiCTBHIA, JOCTUTaeMbIX 00y4aI0IIIMMUCS

Jluunocmmuoie pe3yivmambl

Obyuarowuiics noayuum 603MOICHOCMYb OJis1 (POPMUPOBAHUS CAEOYVIOUWUX TUYHOCTIHBIX
YVII:

® OIIPCACIICHUC MOTUBALIMN N3YUYCHUA y‘—I€6HOFO MaTcpuaJia,

®* OCHUBAHUEC YCBAMBACMOI'O y‘—I€6HOFO Marcpuraia, nCXoad U3 COUaJIbHbIX 1
JIMYHOCTHBIX HGHHOCTGﬁ;

¢ IIOBBINICHUC CBOCTO O6p330BaT€J'IBHOI‘O YPOBHA B YPOBHA 'OTOBHOCTHU K U3YUCHHUIO
OCHOBHBIX HCTOPHUUYCCKUX CO6BITPII>1, CBs3aHHBIX C Pa3BUTHUCM XUMHHU U O6HICCTBa;

* 3HaHKE MPABUJ IIOBEJCHUS B YPE3BBIYANHBIX CUTYALUAX;
* OLIEHMBAHHUE COLMAIBLHON 3HAYMMOCTH NMPOPECCUi, CBA3aHHBIX C XUMHUEH;

* BJIaJICHUE TTpaBUWJIaMH 0€30MaCHOTO OOPAIICHUSI C XUMUYECKUMU BEIIECTBAMHU U
000pyI0BaHUEM, TIPOSIBIIEHUE SKOJIOTUYECKON KYJIbTYPHhI

Memanpedmemmnuwie pe3yrvmamaol

Pecyniamuenvie

Obyuarowuiicst NOIYYUM 803MONCHOCMb 0I5l YOPMUPOBAHUSL CLEOYIOUSUX
peayaamusnvix YV/[:

* [IeJIeTI0NIaralye, BKIII0Yasi MOCTAaHOBKY HOBBIX LieJieH, MpeoOpa3oBaHUe MPaKTHUYECKOM
3a/1a4M B IO3HABATEIbHYI0, CAMOCTOATENIbHBIA AHAIN3 YCIOBUIM JOCTHKEHUS LIETIN Ha
OCHOBE Y4€Ta BBIJICJICHHBIX YUUTEJIEM OPUEHTHUPOB JICUCTBUS B HOBOM YUECOHOM
MaTepuale;

¢ INIAaHUPOBAHUC ITYTU NOCTUKCHUA ueneﬁ;

* YCTAHOBJICHHUE IICJICBBIX IPHOPUTETOB, BBIJICIICHHUE AIbTEPHATUBHBIX CIIOCOO0B
JOCTUKEHUS 11eJIU U BBIOOp Hambosiee 3pheKTUBHOTO criocoa;
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* YMEHHUE CaMOCTOATEILHO KOHTPOJIUPOBATH CBOE BPEMs U YIIPABIIATH UM;

* YMEHHE IPUHUMATh PELICHHS B IPOOJIEMHON CUTYAIINH;

* IOCTAaHOBKA y4e€OHBIX 3aJ]a4, COCTABJICHHUE IIJIaHa U MTOCJIEJ0BATEIbHOCTU ACUCTBUN;
* opranu3anus pabouero MecTa Ipy BBIIOJIHEHUN XUMUYECKOTO SKCIIEPUMEHTA;

* IPOTHO3UPOBAHKE PE3yJIBTATOB OOYUEHHS, OIIEHUBAHHWE YCBOSHHOI'O MaTepuaia,
OIIEHKA KayeCcTBa M YPOBHS MMOJYyUYCHHBIX 3HAHWU, KOPPEKIIHS TIJIaHa U Criocoda
NEeHUCTBUS TIPU HEOOXOUMOCTH

Ilo3nasamenvhole

Obyuarowuiics nowLy4um 803MOACHOCMb OISl YOPMUPOBAHUSL CTLEOVIOUUX
nosnasamenvuolx YV/I:

¢ IIOUCK M BBIACIICHUC I/IH(i)OpMaHI/II/I;

* aHAJIU3 YCJIOBUM U TpeOOBaHUH 3a71a4K, BIOOP, COTMIOCTABIIEHNE U 0OOCHOBAHUE
croco0a pelleHus 3a1auu;

* BbIOOp Hanboiee 3 (PEKTUBHBIX CIOCOOOB pElIEHUS 3aJa4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* BBIJIBJKEHHUE U 000CHOBAaHUE TUNOTE3BI, BEIOOP crioco0a e€ MpoBEPKU;

* CaMOCTOATCIbHOC CO3JaHUC AJITOPHUTMA JACATCIBHOCTU TP PCIICHHUN HpO6JI€M
TBOPYCCKOI'O U ITIOMCKOBOI'O XapaKTCpa,

* YMEHHUS XapaKTEepU30BaTh BEILIECTBA [10 COCTABY, CTPOCHUIO U CBOMCTBAM;

* ONMCHIBAHHUE CBOMCTB: TBépI[BIX, KUOKHUX, F33006p33HBIX BEIICCTB, BBIACIICHUEC UX
CYIICCTBCHHLIX ITPU3HAKOB,

* 1300paXE€HUE COCTaBa MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUUYECKUX (popmMys U
CYIIHOCTH XUMUYECKUX PEAKIUN C MOMOIIBI0 XUMUYECKUX YPABHEHHUIA;

* IPOBEJCHUE HAOIIIOICHHU, ONTMCAaHUE IPU3HAKOB U YCIOBUM TEUEHUST XUMUYECKUX
peaKuui, BBITOTHEHNE XUMAUYECKOTO DKCIIEPUMEHTA, BBIBOJIBI HA OCHOBE aHAJIM3a
HaOII0ACHU 32 SKCIIEPUMEHTOM, pELIEHUE 3a/1a4, MOJTYyYEeHNE XUMUUYECKOU
MHPOpPMAIIUU U3 PA3IMYHBIX HCTOUHUKOB;

* YMEHHUE OPTraHU30BbIBATH UCCIICIOBAHUE C LIEJIBIO MPOBEPKHU TUIIOTE3;
* YMEHHUE JIeaTh YMO3AKITIOUeHHS (MHIYKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBI;

* yMeHHE 0OBEKTHUBHO OLICHUBATh HH(OPMALIHIO O BEIIECTBAX M XUMUYECKHX
npoleccax, KpUTUYECKH OTHOCUTBLCS K MCEBJAOHAYYHOU HH(pOpManuu

KOMMVHMKCU’HMBHbl@

Obyuarowuiics nowLy4um 803MOACHOCHb OJIsl YOPMUPOBAHUSL CTLEOVIOUUX
KomMmyHukamugHvix YVJI:

¢ II0JJHOC 1 TOYHOC BBIPAKCHHEC CBOUX MBICJIEH B COOTBETCTBHUH C 3jagadaMi U
YCIIOBUAMH KOMMYHUKAIIUHU,
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* aJICKBATHOE MCIIOJIb30BAHUE PEUYEBBIX CPEIICTB ISl YIaCTHS B TUCKYCCUU H
apryMEHTAIllU CBOCH IMO3UIUH, YMEHHUE MPEACTABIISITh KOHKPETHOE COJIEPIKAHHE C
COOOILIEHUEM €r0 B MHUCbMEHHOM U YyCTHOH (popMe, OnpeieiieHne CrocoOoB
B3aUMOJICHCTBHS, COTPYJHHYECCTBO B TIOUCKE U cOOpe MHPOPMAITUH;

* OIpe/ieNieHrne CIIOCO00B B3aMMOICUCTBHS, COTPYTHUYECTBO B TIOUCKE U cOOpe
uH(pOopMaIK, y4acTHe B IUAJIOTe, TIIAHUPOBAHKUE OOIIHUX CIIOCOOOB pabOTHI,
MPOSIBJIICHUE YBAXKUTEIHHOTO OTHOIICHUSI K APYTUM YUaIllUMCS;

* popMyHpoBaTH COOCTBEHHOE MHEHHE W TTO3HIINIO, ApTyMEHTHPOBATH U
KOOPJIUHUPOBATH €€ C MO3UIMIMU NapTHEPOB B COTPYTHUUESCTBE MTPH BHIPAOOTKE
00IIIero perieHus B COBMECTHON JCSITEIIbHOCTH;

* OCYHICCTBIIATDH B3aUMHBIM KOHTPOJIb U OKa3bIBATh B COTPYAHHYCCTBC HCO6XOI[I/IMYIO
B3aNMOIIOMOIIb,

* IJJAHUPOBATH OOIIME CIIOCOOBI PA0OTHI; OCYILIECTBIATh KOHTPOJIb, KOPPEKLIHUIO,
OLICHKY JIEWCTBUIl MapTHEPA, YMETh YOEK1aTh;

* HCMOJb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJCTBA ISl OTOOPAXKEHUSI CBOUX UYBCTB,
MBICJIE, MOTUBOB U IOTPEOHOCTEI; 0TOOpaxaTh B peuu (OnrcaHue, 00ObsICHEHUE)
coJiepKaHUE COBEPIIAEMBIX NEHCTBUM, KaK B (POpME TPOMKOM COLMATM3UPOBAHHOM
pedu, Tak ¥ B popMe BHYTPEHHEH peun;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCIIOIb3Ys CPECTBA YCTHOU U
NUCbMEHHON KOMMYHUKAIIMU MIPH paboTe ¢ TEKCTaMu yYEeOHHMKA U JOTIOJTHUTEIbHON
JUTEPATypOU, CIPABOYHBIMU TAaOIUIIAMU, IIPOSBIIATH TOTOBHOCTh K YBaXKEHUIO HHOMN
TOYKH 3PEHUS IIPU OOCYKIECHUU PE3YJIHTATOB BBIMOIHEHHOW PaOOTHI

Ilpeomemmnuwie pe3yrvmamot
Obyuarowuiics HAY4UmcsL:
* IPUMEHSITH OCHOBHBIE METO/IbI MIO3HAHUS: HAOIIOACHUE, U3MEPEHHE, DKCTIEPUMEHT;

* ONKUCHIBATh CBOMCTBA TBEPBIX, KHUIKHUX, TA3000pa3HBIX BEIIECTB, BBICIISS UX
CYIIECTBEHHbBIC IPU3HAKH;

* PaCKpBIBaTh CMBICIT 3aKOHA COXPAHEHUSI MAaCChl BEIIECTB, AaTOMHO-MOJIEKYISIPHOM
TEOPUH;

¢ pa3/in4aTb XUMHNYCCKUC U (I)I/IBI/ILICCKI/IG SABJICHHA, HA3BIBATb IIPU3HAKHU U YCIIOBHA
IMPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ;

* coOnoaaTh NpaBuiia 6€30MacHO pabOThl IPU MPOBEAEHUU OIBITOB;

* MI0JIL30BATHCS J1TAOOPATOPHBIM 000PYIOBAHUEM U TIOCYJIOM; * MOIy4YaTh, COOMPATh
ra3oo0pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh (PU3NUECKUE U XUMUIECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEIUHEHUM, POBOIUTh OMBITHI, IOATBEPKIAIOIINE XUMUYECKHE
CBOICTBA U3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;
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* PacKpBIBATh CMBICI TIOHSITUS «PACTBOP», BBIUUCIISTH MACCOBYIO JI0JI0 PACTBOPEHHOTO
BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEAEIEHHON MACCOBOM J0JIEH
pPacTBOPEHHOIO BEIIECTBA;

* XapaKTepPU30BaTh 3aBUCUMOCTb (PU3NUECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAUIMYECKON PEIIETKHU, ONPEAEIATh BUJ XUMHUYECKON CBA3U B HEOPTAHUUECKUX
COCIMHCHUSX;

* PacKphIBaTh OCHOBHBIC MOJIOKEHUSI TEOPUH SIICKTPOJIUTUYECKON AUCCOIUAIINH,
COCTAaBJISITh YPABHEHHUS AJIEKTPOJIUTUYECKON JUCCOUAIMN KUCIIOT, ET0YEH, COJIEN U
peaKIuii HOHHOTO OOMEHA;

¢ PaCKpPbBIBATb CYIIHOCTb OKHCJINTCIIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHHﬁ, OIIPCACIIATD
OKHCJIUTCIIb U BOCCTAHOBUTCIIb, COCTABJIATh YPABHCHHA OKUCIIUTCIIBHO-
BOCCTAHOBHTCJIbHBIX peaKuHﬁ;

¢ Ha3bIBATb Q)aKTOpBI, BJIMAOIIME HA CKOPOCTDH XUMHUYECKOMN peaKuum,

¢ XapaKTCPpU30BaATb B3AUMOCBA3b MCIKAY COCTABOM, CTPOCHUCM U CBOMCTBaAMH
HCMCTAJIJIOB U MCTAJIJIOB,

® IPOBOAWTDH OIIBITHI 11O ITOJYYCHHUIO U N3YYCHUIO XUMHUYCCKUX CBOMCTB Ppa3INYHbIX
BCIICCTB

Obyuarowuiics noayyum 603MONCHOCHb HAYUUMbCA.

® BBIABUT'ATH U IIPOBCPATH OKCIICPUMCHTAJILHO THITIOTE3bI O XUMHUUYCCKUX CBOMCTBaxX
BCIICCTB HA OCHOBC NX COCTaBa U CTPOCHM:, UX CIIOCOOHOCTH BCTYIIaTb B XUMHWYCCKHC
pPCaKInu, O XapaKTCpC U IIPOAYKTAX PA3JIUIHBIX XUMHYCCKUX pCaKHHﬁ;

¢ XapaKTCpU30BaTh BCIICCTBA 110 COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHAaBJIINBATDH
MPUYIXMHHO-CJICACTBCHHBIC CBA3W MCKAY JaHHBIMH XaPAKTCPUCTHUKAaMU BCUICCTBA,

* COCTaBJISITh MOJICKYJISIPHBIE U MOJIHbIE HOHHBIE YPABHEHUS M0 COKPAIIEHHBIM MOHHBIM
YPaBHEHUSIM;

* IPOTHO3MPOBATH CIIOCOOHOCTH BEIICCTBA MPOSBIIATH OKUCIIUTEIbHBIC HITH
BOCCTaHOBHUTCIIPHBIC CBOMCTBA C YUETOM CTCIICHEH OKUCIICHHS 3JIEMEHTOB, BXOISIIUX B
€ro COCTaB,;

* BBIJIBUTATh U MPOBEPSATH IKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3YJIbTATaX BO3ACUCTBUS
paznyHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMUUYECKOUN peaKInu;

* HCTIOJB30BATh MPUOOPETEHHBIE 3HAHUS TSI SKOJIOTMUECKH TPAaMOTHOTO MTOBE/ICHHUS B
OKpYXaroUIen Cpee;

* HCMOJB30BATh MPUOOPETEHHBIE KITIOYEBbIE KOMIETEHIIMU TPU BHIMOTHEHUHU MPOEKTOB
U pELIEHNH y4eOHO-UCCIIEI0BATENbCKUX 3a/]ad [0 U3YYEHHUIO CBOWCTB, CLIOCOO0B
MOJIYYECHHS ¥ pacliO3HABaHUS BEILECTB;

* 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO 0 BCIICCTBAX U XUMHUYCCKUX IIPOLCCCax;

® OCO3HABaTb 3HAYCHHUEC TCOPECTUUCCKUX 3HAHUM 10 XUMUU JIIsL HpaKTHqCCKOﬁ
ACATCIBbHOCTH YCJIOBCKA,
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* CO371aBaTh MOJICIH U CXEMBI I PelleHUs yueOHbIX U MO3HABATENbHBIX 33/1aY;
MOHUMATh HEOOXOUMOCTb COOIOICHHSI MPEANMCAHNMN, PEIaraeMbIX B HHCTPYKIIHSIX
10 UCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHHU U JIP.

TemaTuueckoe IIAHUPOBaHUE

No | Tema Coneprkanue LleneBas [Inanupyembie Hcnonb3oBanue
n/ YCTaHOBKa pe3yJIbTaThl obopynoBaHus
1| 3aHATUSA

1 | Meroast [IpakTnueckas 3HAKOMCTBO C YmMenue JaTuuk
IIO3HAHUS B pabota Ne 1 OCHOBHBIMH M0JIb30BaThCA TEeMIIepaTyphl,
XUMHH. «3yuenne METOJIaMH HAyKH | HarpeBaTEJIbHbIM | CIIMPTOBKA
OKCIepUMEHTaNb | CTPOCHUS U npubopamu
HbIE OCHOBBI TJIAMEHU»

XUMUU

2 | Meronbt JlaGopaTopHblit 3HAKOMCTBO C Ornpenenarsb JaTuuk
MIO3HAHUS B onbIT Ne 1 «Jlo OCHOBHBIMH BO3MOYKHOCTh TeMIIepaTypbl
XUMHH. Kakou METOJIaMH HAyKH | TPOBEIACHUS CIIUPTOBKA
DKCHEepUMEHTaNb | TEMIIepaTypbl peakuuii u
HbIE OCHOBBI MOYHO HarpeTh IIPOLIECCOB,

XUMUU BELLECTBO?» TpeOyroImX
HarpeBaHue

3 | Meroasl JlabopartopHsbrit atp YmMenue JlaTunk
MO3HAHUA B onbIT Ne 2 MPEACTaBICHUE O | BEIOMPATH TeMnepaTyphbl,
XUMUHU. «3mepenue TOYHOCTHU npuOOpHkI 1S TEPMOMETD,
DKCIEpUMEHTAIb | TEMIIepaTyphl U3MEpPEHUI MIPOBECHHUS ANIEKTpUYECKas
HBIE OCHOBBI KHUIICHUS BOJABI C | HU(DPOBBIX U3MEpPEHU, IJIUTKA
XUMHH MTOMOIIBIO JTATYUKOB U TpeOyIOmMX

JaTYMKA aHaJIOTOBBIX TOYHOCTHU
TEMIIepaTypbl U pudopoB MTOKA3aHUM.
TEPMOMETPA»

4 | IlepBonavanbubie | JJabopaTopHbIi DOKCcnepuMeHTalnb | YMeTh otinnyaTth | JlaTumk
XUMHUUYECKHE ombIT No 3 HOE OIIPEAENEHUE | BOAONPOBOJHYIO | AJIEKTPOIPOBOIHO
noustusa. Yucteie | «Onpenenenue JUCTHIUTMPOBAHH | BOAY OT cTH, UG POBOIA
BEILIECTBA U BOJIOIIPOBOJAHOM U | OU U JUCTUJUIMPOBAHH | MUKPOCKOII
cMecHu JUCTHUJUIMPOBAHH | BOJOIIPOBOJIHOMN OH, 3HATh,

OH BOJBI» BOJIbI o4YemMy JJis
MPOBEICHUS
JKCIIEPUMEHTOB
HCTOJIb3YIOT
JUCTUIUIUPOBAHH
Y10 BOAY

5 | lepBonauanbueie | JlemoHcTpauuonH | M3ydenue YMers otnyars | JlaTumk
XUMHYECKHE BIN DKCHEPUMEHT | XUMHUYECKHX dbuznveckue TeMIepaTypbl
MTOHSTHSL. Neo 1 «Bbigenenve | siBneHuit MPOLIECCHI OT
du3nyecKue u Y TOTJIOIICHUE XUMHYECKUX
XUMHYECKHE TeIUIa — IPU3HAK peakiuit
SIBIICHUSA XUMHYECKON

peaKuumn

6 | [lepBonayanpHble | JIeMOHCTpAlMOHH | DKCIIEpUMEHTaIb | 3HATh Becsl
XUMHYECKHE BII DKCIIEPUMEHT | HOE (hopMyIHUpPOBKY AJIEKTPOHHBIE
MOHSATHUA. 3aKOH Ne 2. «3akoH JIOKa3aTeILCTBO 3aKOHA U YMETh
COXpaHEHUSA COXpaHEHUS JICHCTBUSA 3aKOHA | IPUMEHSTH €ro Ha
MAaCChI BEIIECTB MpPaKTUKE, TPU
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pelieHnn
pacy€THBIX 3a7a4
7 | PactBOpBI JlaGopaTopHbIii HccnenoBats Nmets Hatuuk
onbIT No 4 3aBUCUMOCTh IPEICTABICHUE O | TEMIEPATYPHI
«3yuenue pacTBOPUMOCTHU pasHoil
3aBUCUMOCTH OT TEMIIEpaTypbl | 3aBUCUMOCTH
pacTBOPUMOCTHU pacTBOPUMOCTHU
BEILECTBA OT BELLECTB OT
TEMIEPATYPHI» TEMIEPATYPHI
8 | PactBopnI JlaGopaTopHbIii [Tokazate YMetb udposoit
onbIT Ne 5 3aBUCUMOCTh HCII0JIb30BATh MHUKPOCKOII
«HaOnronenue 3a | pacTBOPUMOCTH 1 poBoi
pocTom OT TEMIEPATYPbl | MUKPOCKOII JIsI
KPUCTAJLIIOBY u3ydeHus Gopmbl
KpUCTAJJIOB
9 | PactBopsI JlaGopaTopHblit Cdopmuposathb HNwmetp JaTuuk
onbIT No 6 MIOHATHUS IPEJCTABICHUE O | TEMIEPATYPHI
«IlepechilieHHBIN | «pa30aBiIEeHHbIN pa3InyHOMN
pacTBop» pacTBop», HACBILIEHHOCTH
«HACBILEHHBII pacTBopa
pacTBop», pacTBOpsieMbIM
«TIEPECHIICHHBI | BEUIECTBOM
pacTBop»
10 | Kpucramoruapa | JlabopaTopHbIii Cdopmuponats 3HaTh HaTtauk
ThI orbIT No 7 MOHSATHE CIOCOOHOCTh TeMIIepaTypbl
«Onpenenenue «Kpucrammoruap | KpUCTaJuIOruapaT | IIATUHOBBIN
TEeMIIepaTypbl aT» OB pa3pylIaThCs
paziokeHus P HarpeBaHUU
KPUCTAJUIOTUAPAT
a»
11 | Knaccsl [IpakTuueckas Cdopmuposath YmMmerb Hatuuk pH
HEOpraHudeckux | padora Ne 2 MIpeACTaBICHUE O | onpenensats pH
COEIUHEHU. «Onpenenenune pH cpenpl kak pacTBOpOB
OcHoBaHus pH pactBopoB XapaKTePUCTUKU
KHCIIOT U KHCIIOTHOCTH
IETI0YEC» pacTtBopa
12 | Knaccsl JlaGopaTopHbIii CdopmupoBathb [IpumensTh Hatuuk pH
HEOpPraHWYecKuX | ombIT Ne 8 MIPE/ICTAaBICHUE O | YMEHHUSI 110
COEIUHEHU. «Onpenenenne mkane pH onpezaenenuto pH
OcHoBaHus pH paznuunbIxX B IIPAKTUYECKOMN
cpen» JESTEIBHOCTH
13 | Kimaccsr JlaGopaTopHbIit OxcnepumenTans | [lonumars Hatuux pH,
HEopraHuyeckux | omsiT Ne 9 HO JI0Ka3aTh CYILIHOCTb 703aTop 00bEMa
COETUHEHUI. «Peakmus XUMHUYECKHE npoiecca KHUJIKOCTH,
XuMuueckue HEUTpaau3aluu. | CBOICTBa HEUTpanu3auu U | OropeTka, JTaTunuK
CBOMCTBA JIeMOHCTpallMOHH | OCHOBaHUI IIPUMEHSATH TeMIeparypsl,
OCHOBaHUI B KCIIEPUMEHT poruecc JaT4YMK JaBJICHUS,
Ne 5 «OcHoBanwus. HEWTpaIu3alnuu MarHuTHas
TermoBou Ha IIpaKTUKE MelagKa
s dexT peakun
TUIPOKCHUIA
HaTpUs C
YTJIEKUCIIBIM
razomy»
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14 | CgoiicTBa JlaGopaTopHbIii Hcnons3oBars YmMmers Hartuux pH
Heopranudeckux | onbIT Ne 10 MOJTy4YCHHBIE ONpEACIISITh
COEIMHEHUN «Onpenenenue 3HAHUA IS KHCIIOTHOCTb

KHCJIOTHOCTH onpeeneHus IIOYB
IIOYBBI» KHCJIOTHOCTH
pacTBOpOB
15 | Xumunueckas HemoncrtpaunonH | Iloka3ats YMmers Hatuuk
CBA3b bIif onbIT Ne 3 3aBUCUMOCTh ONpPENENATh TUIl | TEMIEPATYPHI
«Temneparypa ¢buznIecKux KPUCTAIINYECKUX
IJIaBJICHUS CBOMCTB BEILIECTB | PELIETOK IO
BELIECTB C OT Tuna TEMIEpaType
pa3HBIMU TUIIAMH | XUMHUYECKOMN IJIaBJICHUS
KPUCTAIIIMYECKUX | CBS3H
pEMIETOK

16 | Teopus Hemonctpanunons | ITokazate, yto 3HaTh, 4TO JaTuuk
ANEKTPOJIUTUYECK | bIi ombIT Ne 4 pacTBopeHue pacTBOpEeHHUE — TEeMIIepaTypbl
ol nucconmannn | «TemioBon BEILIECTB UMEET ¢buzuko-

s dext PsAI TPU3HAKOB XUMUYECKUN
pacTBOpeHUs XUMHUYECKON nporecc
BEILIECTB B BOJIE» | peakuuu

17 | Teopus IIpakTnueckas Bsenenue YMmern Jatunk
anekTponutudeck | pabora Ne 3 MOHATUI SKCHEPUMEHTANIbH | AJIEKTPOIPOBOJAHO
Ol [ucconuanuy | «IEKTPOIUTBI U | «3JIEKTPOJIUT» U | O OIPENEIATh CTH

HEAJIEKTPOJUTHD | HERJIEKTPOIUT 3JEKTPOJIUTHI U
HERJIEKTPOJIUTHI

18 | Teopus JlaGopaTopHbIii Cdopmuposats 3HaTh, Kakoe HaTtauk
ANEKTPONUTHYECK | ONBIT No 12 MPEACTABJICHUE O | BIUSHUE 3JIEKTPOIIPOBOJAHO
ol muccounanuu | «BausHue BIIUSTHUU OKa3bIBaeT BOJA CTH

pacTBOPUTEIIA HA | PACTBOPUTENS HA | HA AMCCOLUALINIO
JUCCOLIUALINION JUCCOLUAIIUIO BEleCTBa
3JIEKTPOJINTA

19 | Teopus JlaGopaTopHbIit DKCnepuMeHTalnb | YMETh JaTuuk
JIeKTpoIuTHYecK | onbIT Ne 13 HO BBECTH OIIpEACIIATh NIEKTPOIPOBOJIHO
oil muccouunanuu. | «CuibHbIE U MOHSTHE «CJIA0BIN | CHUIIbHBIE U CTH
CunbHble 1 ciabble INEKTPOJIAT» crabble
ciabble AIIEKTPOJIUTHD) JEKTPOJIUTHI C
AJEKTPOJIUTHI IIOMOIIBIO

JaT4yrKa
JNEKTPOIPOBOJHO
CTH

20 | Teopus JlaGopaTopHbIii CdopmupoBathb 3HaTh Hatuuk
aneKkTposuTudeck | onbiT Ne 14 MIPEJICTAaBICHUE O | 3aBUCHUMOCTh ANEKTPONPOBOJIHO
Ol ucconuanuy | «3aBUCUMOCTh 3aBUCHUMOCTH JJIEKTPONPOBOIHO | CTH

AIIEKTPONPOBOJIHO | AJIEKTPONPOBOJIHO | CTH PACTBOPOB OT
CTH pacTBOpPOB CTH pacTBOPOB OT | KOHLEHTpALlUU
CUJIbHBIX KOHLIEHTpAaLlUu HOHOB
JIEKTPOJINTOB OT | HOHOB

KOHIEHTpaluu

VMOHOB»

21 | Teopus IIpakTHueckas 3akpenuTh YMmetn JlaTumk
ANIEKTPOIUTHYECK | paboTa Ne 4 MIPEJICTABICHUE O | DKCIIEPUMEHTAIIBH | AJIEKTPOIPOBOJIHO
oif muccouunanuu | «Onpenenenue 3aBUCHUMOCTH 0 ONpEeNeNATh CTH

KOHLEHTpaluu ANEKTPONPOBOIHO | KOHLEHTPALUIO
COJIU TIO CTH pacTBOPOB OT | COJIM B pacTBOpE
C IIOMOIIIBIO
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IIEKTPONPOBOJIHO | KOHLEHTPALUU JaTYNKa
CTH pacTBOpa» MOHOB 3JEKTPOIPOBOAHO
CTH
22 | Teopus JlaGopaTopHbIii HccnenoBath [IpumeHnaTh JaTauk
ANeKTposuTUYecK | onbIT Ne 15 0COOEHHOCTH 3HAHUA O 3JIEKTPOIIPOBOJAHO
ol ntucconnanuu. | «B3aumMonmencTBu | mpoTeKaHUs peakiuu CTH, 103aTOp
Peakuuy MOHHOTO | € TUAPOKCHIA peakuuu HeliTpanu3anu B | 00bEMa
oOMeHa Oapusi ¢ cepHO HEWTpanu3auuu WHBIX YCIOBHSX KUIKOCTH,
KHCIIOTOMY OropeTka
23 | Teopus JlaGopaTopHbIii DKCIepUMEHTalb | 3HATh, YTO BCE JaTuuk
ANIEKTPOIUTHYECK | onbIT Ne 16 HO [10Ka3aTh pacTBOpUMBIE B AJIEKTPOIIPOBOJAHO
oif muccouunanuu | «O6pazoBaHue oOpa3oBaHue BOJIE COJIU CT
coJIell aMMOHUS» | HOHOB IIPU SIBJIIOTCS
peakIy aMMHUaKa | CUJIbHBIMU
C KACIIOTaMH NEKTPOIIUTAMU
24 | Xumuueckue JlaboparopHblit N3yuenune Nmets Hartuuk
peakiuu. onbIT No 17 OKHCIIUTENBHO- IPEJCTABICHUE O | TEMIEPATYPHI
OxucanTenpHo- «3yuenue BOCCTAaHOBUTEJbH | TEIJIOBOM
BOCCTAaHOBUTENIbH | pEeaKlUu BIX IIPOLIECCOB, s dexre
bI€ peaKIu B3aUMOJICHCTBUSL | IPOTEKAIOUINX C | OKHCIUTEIbHO-
(OBP) Ccynb(uTa HATPUS | BBIICIICHHECM BOCCTAHOBUTEJIbH
C IEPOKCUAOM SHEPIUU BIX peaKLHi
BOZIOPOJA»
25 | Xumuueckue JlaboparopHblit Jlokasars, 4TO B Nmets Hatunk pH
peakuuu. OBP onbIT Ne 18 rpoiiecce IPEICTABICHUS O
«3menenue pH | nporexkanus OBP | paznuunbix
B X0JI€ BO3MOKHO MPOJIYKTax
OKHCIIUTEIBHO- oOpa3oBaHue OKHCIIUTEIBHO-
BOCCTAHOBUTEJbH | KACIOTHI MU BOCCTAaHOBUTEJIbH
bIX PEAKIIHIN» IeJI09H BIX PEaKLIMil
26 | Xumuueckue JemoHcTpaunons | M3yuuts 3HaTh [Tpubop s
peaxuu. b€ ONbITHI Ne 5 3aBUCHUMOCTh 3aBUCHUMOCTh WJUTFOCTpauu
Ckopoctb «M3yuenune CKOPOCTH CKOPOCTH 3aBUCHUMOCTH
XUMHUYECKON BIIUSTHUS peaxkuuu ot peaxkuuu ot CKOPOCTH
peakiuumn pa3IUYHBIX Ppa3IUYHBIX pa3IMYHBIX XUMHUYECKON
¢dakTopoB Ha (hakTopo (haxkTopoB — peaKkIuu OT
CKOpOCTb TEMIIEPATYPHI, YCIIOBHI
peakuum» KOHLIEHTpALUU
pearupyromux
BEILIECTB,
KaTajan3aTopa,
TIPUPOJIBI
BEIIECTB,
IJIOIIA N
COIIPUKOCHOBEHH
s BEIIECTB
27 | I'anorensl IIpakTnueckas Omnpenenutsb YMets JlaT4uK XJI0pua-
pabota Ne 3 coJiepKaHue MIPUMEHSATH MOHOB
«Onpenenenune XJIOPUJ-MOHOB B | HOHOCEJIEKTUBHBI
coJiepKaHus HCCIIETyEeMbIX € IaTYUKHU
XJIOPUJI-MOHOB B | pacTBOpax
MIATHLEBOU BOJIEY
28 | CepoBoniopof, JemoncTpaunons | U3yuurts 3HaTh Anmnapar st
CyabGuabl bIi1 OMBIT Neb6: nabopaTtopHbIe nabopaTopHble MIPOBEACHUS
«Ilony4yenue CIOCO0BI COCOOBI XUMHUYECKHUX
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CEpOBOAOPOJA U | MOJYYEHUS MOJy4YECHUS peakuuii (AIIXP),
W3Yy4YEHUE €ro CEpOBOJOPOA, CEpOBOJIOPOA, npubop s
CBOMCTB. €ro CBOMCTBA U ero (pu3nuecKue U | MoJyYeHHs ra3oB
JlaGopaTopHbIii CBOICTBA XUMHYECKHE WJIY annapar
onbIT Nel9 Cynb(pHIIOB ceorictBa. YMers | Kumma
«CuHre3 IPOBOJIUTH
CepoBOIOPOLA. KaueCTBEHHbBIC
KauectBeHHsble peakiuu Ha
peakuuu Ha CEpPOBOJOPOL U
CEpPOBOJIOPOJ U coJi
CyIb(QUIBI CEpOBOIOPOIHON
KHCJIOTBI,
COCTAaBJIATh
COOTBETCTBYIOIIH
€ YpaBHEHHUs
XUMHUYECKUX
peakuuii
29 | Hemeramnsl. Hemonctpaunonsn | U3yuuts 3HaTh Annapar s
Oxcuppl cepsbl. bl onbIT Ne 7 CBOMCTBA ¢busnyeckue u [IPOBEICHU
CepHucras «3yuenue CEpPHHUCTOrO raza | XMMHYECKHE XUMHUYECKUX
KHMCJIOTa CBONCTB CBOMCTBA peaxuuii (AIIXP)
CEpPHUCTOrO rasza CEpPHUCTOrO rasa.
U CEPHUCTOU YMmers
KHCJIOTBI» 3alUChIBaTh
ypaBHEHUS
peakiuii raza c
BOJIOH, CO
1ieJI09amMu
30 | Cepnas kucnora. | Ilpaktuueckas Nzyanth 3HaTh Ammapat Juist
Cynbdatsr pabota Ne 9 CBOICTBa CepHON | u3HUecKue U MIPOBEACHUS
«CBoticTBa KHUCJIOTHI XUMUYECKUE XUMHUYECKUX
CEpPHOM KUCIIOTBI cBoiicTBa cepHoil | peakuwuii (AIIXP)
KHUCJIOTBL. Y METh
3alUChIBaTh
ypaBHEHUS
peakuui
31 | Hemeramsl. JlaGopaTopHbIii DKCrepuMeHTalnb | 3HaTh, UTO HaTtauk
AMMHax ombIT Ne 20 HO JI0Ka3aTh pacTBOp aMMHaKa | AJIEKTPOIPOBOJAHO
«OCHOBHBIE MIPUHA/JICKHOCTh | B BOZE — CJIa0BI | CTH
CBOICTBa pacTBopa 3JEKTPOJIH .
aMMHaKa aMMUaKa K YmeTh
clabpIM OIIPEAEIIAT ATO
3JIEKTPOIUTAM CBOWCTBO C
IIOMOILBIO
JaTINKa
3JIEKTPOIPOBOIHO
CTH
32 | AzorHas kucnota | [IpakTudeckas DKCnepuMeHTalnb | YMETh JlaTuuk HUTpAT-
U €€ conu pabora Ne 4 HO ONPEAECTUTh HCMOJIb30BATh HMOHOB
«Onpenenenune coJiepKaHue HMOHOCEJIEKTUBHBI
HUTPaT-HOHOB B HUTPAT-UOHOB B € JTaTYUKH JJIs
MUTATEIbHOM pacTBopax OIpeAeIeHUs
pacTBope» HOHOB
33 | Meramsl. CoenuHenus DKcnepuMeHTalnb | 3HAaTh CBOMCTBA JaTtuuk
Kanpmuii. KaJIbIH. HO YCTaHOBHTH COETUHEHUN 3IIEKTPOITPOBOTHO
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Coenunenus JlaboparopHsbrit oOpa3oBaHme KaJIbLIUS U €T0 CTH, MarHUTHAS
KaJIbITHS onbIT Ne 21 CpenHen u 3HA4YCHHE B MelIanka, mpuodop
«B3anMonelcTBU | KHUCJIOU COJIH NPUPOJE U KU3HU | IJIS TTOTYyIEHUS
€ U3BECTKOBOI YelioBeKa ra3oB WU
BOJIBI C annapat Kuma
YTIIEKUCITBIM
razom»
34 | Merauibl. JlaGopaTopHbIii Uccnenosarts 3HaTh, 4TO JlaTuuk gaBiIeHUS
Kenezo ombIT Ne 22 po1iecc MpoI1iecc
«Oxkucnenue ANETPOXUMHUYECK | KOPPO3UU
JKese3a BO ol Koppo3uu METaJUIOB
BJIQXKHOM JKelle3a B BO3JlyXe | MPOTEKAeT B
BO3JIyXE» MIPUCYTCTBUU
BOJIBI U
KHUCJIOpOJia. 3HATh
(hakTophI,
YCKOPSIIOIINE
porecc
KOPPO3UH
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