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IosicHuTeNLHAA 3aNIUCKA

B oOyuennn xumuu 0ONbIIOE 3HAYCHUE UMEET HKCIIEPUMEHT. AHATU3UPYS PE3yJIbTaThl
MPOBEIEHHBIX OIMBITOB, ydaluecs yOekIATCs B TOM, YTO T€ WM WHBIE TEOPETUUECKHE
MPE/ICTaBIEHUsT COOTBETCTBYIOT MJIM MPOTUBOpPEYAT pPEATbHOCTU. TOJBKO OCYLIECTBISSA
XUMHYECKUM IKCTIEPUMEHT MOXKHO MPOBEPUTH JOCTOBEPHOCTh MPOTHO30B, CHAENAHHBIX Ha
OCHOBaHMHM TeOpHH. B mporecce sKcrepuMeHTalbHOM paboThl ydaiuecss MpUoOpeTaroT
OTBIT TIO3HAHUS PEANTLHOCTH, SBJSIONIMNACS Ba)XKHBIM JTaroM (HOPMHPOBAHHS Y HHX
yOeKIeHMA, KOTOPBIE, B CBOIO OYEpeNlb, COCTABISIOT OCHOBY HAYYHOTO MHPOBO33PEHUSL.
Peanmzanus ykasaHHBIX Iieniell BO3MOXKHA TPH OCHAINEHHWW IIKOJHLHOTO KaOWHETa XUMHU
COBpEMEHHBIMU Tpubopamu u obopynoBanueM. C 1enbi0 (OPMHPOBAHUS OCHOB
XUMHUYECKOTO MHPOBO33PECHHS COCTaBJEHA MPOTpaMMa BHEYPOYHOU JESITCIBHOCTU
«HOHBIA XUMHUK.

HopmaTtuBHasi 60a3a
1. ®enepanbhbiii 3akoH 0T 29 .12 .2012 Ne 273-®3 (pen . ot 31 .07 .2020) «O6 obpa3oBaHuu B
Poccuiickoit ®enepanun» (¢ u3M. u goi ., Bty B cuiy ¢ 01.09.2020).

2. OenepabHBIN TOCYIAPCTBEHHBIA 00pa30BaTeNbHBIA CTAaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHMUS
(yrBepkI€H TpukazoM MunucrepctBa oOpa3oBanus U Hayku Poccuiickoir ®enepanuum ot 17
nexadps 2010 r. Ne 1897) (pen.21.12.2020).

3 . Meromuueckue peKOMEHIAIMM 1O  CO3JaHMI0 M (YHKIMOHMPOBAHUIO B
001e00pa3oBaTeNbHbIX OPraHU3aLMIX, PACIOIOKEHHBIX B CETLCKOM MECTHOCTU U MAJIbIX
ropojiax, IUEHTPOB OOpa30BaHMsA  E€CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKOU
HampaBieHHocTed («Touka pocTa») (YTBEpKAEHBI pacmnopsbkeHueM MuHUCTEpCTBA
npocsetenus Poccuiickoit ®enepanuu ot 12 supaps 2021 r. Ne P-6),

Heas 1 3aga4u nporpaMmsl Kypca

Heab nporpammel kypca: @opMuUpoBaHUE U pa3BUTUE XUMUYECKUX KOMIIETCHIIUN
JUI. JAOCTH)KEHHSI JYXOBHOTO M (DU3MUYECKOTO 3/J0pPOBbsSl 4YENOBEKa, pa3BUTHE Y
OOy4JarommMxcsi TO3HABATENBHBIX HMHTEPECOB, WHTEIICKTYAIbHBIX U TMOUCKOBO-
MCCJIEI0BATENBCKUX CIIOCOOHOCTEH.

3axa4u nporpammel Kypcea:

- TO3HAKOMUTD YYAIIUXCS CO CTPYKTYPOM UCCIIEI0BATEIbCKON
JeSATEeTLHOCTH, COCIIOCO0aMu Morcka HHPOpPMaInu;

- MOTUBHUPOBAThH YUAIIUXCS HA BHITIOJIHEHUE YUEOHBIX 3aj1a4,

TPEeOYIOLIUX YCEePAUS NCAMOCTOSITENIbHOCTH;

- IPUBMBATh HABBIKM OpraHU3aIlMK HAYYHOTO TPY/a, paboThl C pa3IuyHbIMU
HUCTOYHUKaMUMH(OPMAIIUH;

- MPUBUBATh UHTEPEC K UCCIIEI0BATEIBLCKOMN eI TEILHOCTH.

O0bem nporpamMmbl

[Iporpamma Kypca BHEYpOUHOU AeATebHOCTH «FOHBIN XUMUK» paccuuTana Ha |
rogo0y4eHus.
OO0BEM 3aHITHH B o1 — 35 yacoB

Pexxum 3anstuil. [IponomkutenbHOCTh 3aHsATUi - 40 MunyT (1 pa3 B Hezelno) B
COOTBETCTBHHM C paclMcaHreM KypcoB BHeYypouHoi nestenbHocTd MKOY COII No 2



CT. 3Meiickasl.
IlnanupyemMbie pe3yabTaThl 0CBOEHMS YU€OHOI 0 MpeaMeTa « XUMMS) C
ONHUCAHMEM YHUBEPCAJIBbHBIX YU€OHBIX JIeiiCTBUI, JOCTUTAeMbIX
00y4YaromMMHUCH

Juunocmmuoie pe3yjibmambl

Obyuarowuiicss NOIYYUM 803MONCHOCIb OISl POPMUPOBAHUS CEOVIOUUX
nuyHocmuulx Y'Y/ :

* OIpEACICHUC MOTHUBAIUHU M3YUCHUA yqe6H0r0 Marcpualia,

* OICHUBAHUC YCBANBACMOI'O y‘l€6HOFO MaTcpuaiaa, uCX0Ad U3 COIUATIbHBIX U
JIMYHOCTHBIX HGHHOCTCﬁ;

* TOBBIIICHUE CBOETO 00Pa30BaTCIBLHOTO YPOBHS M YPOBHS FOTOBHOCTH K
U3YYCHUIO OCHOBHBIX HCTOPUUCCKHMX COOBITHH, CBA3aHHBIX C PA3BUTUEM XUMHHU 1
o01iecTBa;

* 3HAHUE NPABUJI NOBEJCHHS B YPE3BbIYAWHBIX CUTYaLAX;
* OLICHMBAHUE COLMAIbHOM 3HAUMMOCTH Mpodeccuil, CBA3aHHBIX C XHMMHUEI;

* BJIJICHHE TpaBWIaMu 0€30MacHOr0 oOpamieHus ¢ XUMUYECKUMH BEIIECTBAMHU U
000pyTOBaHUEM, MPOSIBJIEHUE SKOJOTUUECKON KYJIBTYPHI .

Memanpeomemmnbvle pe3yibmamol

Pecyniamuenvie

Obyuaowuticss nOIy4Um 803MONCHOCMY OJiA YOPMUPOBAHUS CLEOYIOUWUX PeSyNAMUBHBIX
VVII:

* IIeJIeTIoNIaraHue, BKIIF0Yas TIOCTAaHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHue
MPAKTUYECKOM 3a/1a4M B TO3HABATENIBbHYIO, CAMOCTOSATEIbHBIN aHAIU3 YCIOBUM
JIOCTWKEHHSA 1IETTM HA OCHOBE YUETA BBIJICJICHHBIX YUYUTEIEM OPUCHTHPOB JICHCTBUS B
HOBOM y4eOHOM MaTepuare;

* INTAHHUPOBAHUC IIYTU JTOCTHIKCHHA ueneﬁ;

* YCTaHABIICHHE IETIEBBIX MPUOPUTETOB, BBIICICHUE aTbTEPHATUBHBIX CIIOCOOOB
TOCTIKEHUS TIEJTH U BBIOOp Hanbosee 2h(HEKTUBHOTO c0c00a;

* YMEHHE CaMOCTOATENILHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIATH MM;

* yMEHHUE NMPHHUMATh PELICHHs B MPOOJEMHON CHTYaIUH;

* MOCTaHOBKA y4eOHBIX 3a][a4, COCTaBJICHHE TJIaHa U MOCIEI0BATENbHOCTH JeHCTBHI;

* opraHusanus paboyero Mecrta MpH BBHIMOIHEHUH XMMUYECKOTO IKCIICPUMEHTA,;

* MPOTHO3MPOBAHHE pE3yJNbTATOB OOYYEHHs, OIEHUBAHHE YCBOGHHOIO Marepuana,
OIIEHKA KayecTBa M YPOBHS IMOJYYEHHBIX 3HAHWW, KOPpPEKIMA IUIaHa U crnocoda

JEUCTBUS IPU HEOOXOTUMOCTH .
Ilo3nasamenvuvie

Obyuarowuticst ROIYYUM 803MONCHOCTY 0TI POPMUPOBAHUS CLEOYIOUUX NOZHABAMETbHBIX
YVI:



* TIOWCK ¥ BbIJICJICHHE MH(OPMAIINH;
* QHAJIW3 YCIOBUHA W TpeOOBAHWH 3aJaui, BBIOOP, COMOCTABICHHE M OOOCHOBAHHE
croco06a pereHus 3a/1a4u;

« BoIOOp Hambonmee 3P EKTHBHBIX CHOCOOOB pEIICHHS 33Ja4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHUM;

* BBIIBW)KCHHE M 0OOCHOBAHUE THIIOTE3bI, BBIOOP crmocola e€ MpoBEpKH;

* CaMOCTOSITENIbHOE CO3JaHHE aIrOpUTMa JESTENbHOCTH IPH pEeLIeHHH IpolieM
TBOPYECKOT'O U IIOUCKOBOT'O XapaKTepa,;

* YMEHHS XapaKTepu30BaTh BEIIECTBA I10 COCTaBY, CTPOECHUIO U CBOWCTBAM;

* OIMCHIBAHME CBOMCTB: TBEPABIX, KUIKUX, Ta3000pa3HbIX BELIECTB, BBIIEICHHE HX
CYyIIECTBEHHBIX IIPU3HAKOB;

* H306pa>KeHI/I€ COCTaBa HpOCTGﬁIHHX BCHICCTB C IIOMOIIBIO XUMHNYCCKUX (bOpMYJ'I )44
CYIMHOCTHU XUMHUYCCKUX peaKuHﬁ C IIOMOIIBIO XUMHNYICCKHUX ypaBHeHHﬁ;

* IIPOBCACHHUC Ha6HIOI[€HHfI, OIIUCAHUC IIPU3HAKOB H YCHOBI/Iﬁ TCUCHUA XHUMHUYCCKHUX
peaKuHﬁ, BBITIOJTHCHHUC XMMHUYCCKOI'O OKCIICPUMCHTA, BBIBOJBI Ha OCHOBC aHaAJIU3a
H&6JHO,Z[€HHﬁ 3a OKCIICpUMCHTOM, pPCHICHUC 3aJad, IIOJYYCHHC XMMHYECKOM
I/IH(i)OpMaHHH U3 PA3JIMIHBIX HCTOYHHUKOB,

* YMCHHC OPI'dHHM30BBIBATH HCCIICAOBAHUC C ICJIbIO IIPOBCPKU T'MIIOTC3;

* YMCHHUC JICJIaTh YMO3AKIIOUCHHUA (I/IHI[YKTI/IBHOG H 110 aHaHOFI/H/I) " BBIBOJbI,

* YMEHHE OOBEKTUBHO OIEHMBATh HMH(OpPMAIMIO O BEMIECTBAX U XUMHUYECKHUX
npoiieccax, KpUTUYECKH OTHOCUTHCS K TICEBIOHAYYHOM HH(pOpMAITUH .
KommynuxamueHwvle

Obyyarowuiicss nOAY4Um B03MONCHOCHL 051 (POPMUPOBAHUS CLEOVIOUUX
KoMmyHuxamuenwvlx YVJ/I:

* IIOJHOC M TOYHOC BBIPAKCHHUEC CBOUX MBICJIEH B COOTBETCTBUU C 3aJadyaMi Hu
YCIOBUSAMHKOMMYHHKAIINH;

* aJIeKBATHOE MCIOJb30BAHUE PEYEBBIX CPEACTB I y4yacTUsl B JAUCKYCCHUHM H
apryMeHTalliK CBOEW MO3ULUH, YMEHHE MPEJCTaBIATh KOHKPETHOE COAEPIKAHUE C
COOOILIIEHHEM €ro B MHUCbMEHHOM U YCTHOW (opme, ompeaeneHne CrnocoOoB
B3aUMOJICICTBYSA, COTPYJHUYECTBO B MOUCKE U COOpEe MHPOpMaLIUU;

* ONpeZeeHHe CIocoOOB B3aMMOJEHCTBUS, COTPYAHUYECTBO B TOHMCKE M cOope

uHOpMaluK, y4yacTue B JAWANOTe, IUTAHUPOBAHHME OOMMUX CIMOCOOOB paboTHI,
MPOSIBJICHNE YBAKUTEIHBHOTO OTHOIIEHUS K IPYTUM yUaITUMCS;

* OMHCAHWE COJACPKAHWS BBITIONHAEMBIX JCHCTBUHA C TIIEMbI0 OPHEHTHPOBKH B
MPEMETHO- TPAKTUYECKOMN IeITeTbHOCTH;

* YMCHHUA YYUTBIBATH PA3HBIC MHCHUA MW CTPCMUTHBCA K KOOPAMHALOUMU PA3IUYHBIX
HO3HHHﬁ B COTPYAHUYICCTBC,

* (hopMynHpoBaTh COOCTBEHHOE MHEHHUE U TO3HLUI0, APTYMEHTHPOBATH U
KOOPJMHUPOBATH €€ C NO3ULUAMH TAPTHEPOB B COTPYAHUYECTBE MTPH BHIPAOOTKE
00IIero pemeHnst B COBMECTHON I€ATEIbHOCTH;

* OCYHECTBJIATH B3aUMHBIM KOHTPOJIb K OKa3bIBATb B COTPYAHUYCCTBEC HGO6XOI[I/IMYIO
B3aUMOIIOMOIb,



* IJIAHUPOBATH OOLIHE CTIOCOOBI PAOOTHI; OCYIIECTBIATH KOHTPOIb, KOPPEKIIHUIO,
OlIEHKY JeWCTBUM mapTHEPA, yMETh YOCK/1aTh;

* HCTIONB30BATh a/ICKBATHBIE A3BIKOBBIE CPEICTBA JJIs1 OTOOPaKEHHs CBOUX UYBCTB,
MBICIIEl, MOTHBOB U OTpeOHOCTEH; 0TOOpaXxaTh B peur (Onucanue, 00bsICHEHNE)
COJIepKaHUE COBEPIIAEMBIX JEHCTBHUIL, Kak B (hopMe TPOMKOH COLMATN3UPOBAHHOM
peuH, Tak 1 B (hopMe BHYTPEHHEHN peuu;

* pa3BHBATh KOMMYHHKATUBHYIO KOMIIETEHIIMIO, UCIIOJIb3Ys CPEICTBA YCTHOM U
NMCbMEHHON KOMMYHUKALMHU IPU paboTe C TEKCTAMK Y4eOHHUKA U TOTOJHUTEIbHOM
JUTEPaTypoil, CIPABOYHBIMHU TAOIHUI[AMH, TIPOSIBISTH TOTOBHOCTH K YBAXKEHHIO HHOM
TOYKHU 3pEHUS MPUOOCYXKACHUN PE3yIbTaTOB BBHITTOJIHEHHOM pabOTHI .

IIpeomemmnuie pezynrovmamol

Obyuarowuticss Hayuumcs:

* MPUMEHATh OCHOBHBIE METOJBI TIO3HAHWSA: HAOMIOCHNE, M3MEPEHHUE, IKCIICPUMEHT;

* ONHCHIBATh CBOMCTBA TBEP/BIX, KUJIKUX, TA3000pa3HBIX BEIIECTB, BBIACIAA X
CYILIECTBEHHbIE MPU3HAKY;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MACChl BEIIECTB, aTOMHO-MOJIEKYJISIPHOM
TEOpUH;

* pa3nuuaTh XMMUYECKHE U (PU3NUeCKue SBICHHS, HA3bIBATh MPU3HAKU U YCIOBUS
NPOTEKAHUSI XUMUYECKUX PEaKITUi;

« co0mozath npaBmia 0e30MacHON pabOThl TPU MPOBEJAECHUH OIBITOB;

* TI0JIL30BATHCS J1TAOOPATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

* TOJTy4aTh, cOOUpATh ra3000pa3HbIC BELIECTBA U PACIIO3HABATH UX;

* XapaKTepHU30BATh (PU3MIECCKUE M XMMHIECKUE CBOMCTBA OCHOBHBIX KJIACCOB

HCOPraHn4CCKux COCHHHGHHﬁ, IIPOBOJAWTDL ONBITHI, MOATBEPKIAAOIINEC XUMUYCCKHC
CBOICTBA N3YYCHHBIX KJIIACCOB HCOPTAHNYCCKHX BCIICCTB,

* PacKpbIBaTh CMBICI IOHATHUS «PACTBOP», BBIYUCIIATE MACCOBYIO JOJIIO
PAacTBOPEHHOTO BEILECTBA B paCTBOPE, TOTOBUTH PACTBOPHI C ONPEAECIEHHON
MacCOBOH J10JIEN paCTBOPEHHOTO BEIIECTBA;

* XapaKTepH30BaTh 3aBUCUMOCTb (PM3MYECKUX CBOWCTB BELIECTB OT THUIIA
KPUCTAJUIMYECKOM PELIETKH, ONIPEAENIATh BUJL XUMUUYECKOH CBSI3U B
HEOPTaHUYECKUX COCAUHECHHUSX;

* PaCKpbIBATH OCHOBHBIE MIOJIOKEHHS TEOPHH AIEKTPOJUTHUECKON TUCCOLIUAINH,
COCTAaBJIATh YPABHEHUS DIIEKTPOJIUTHYECKON JUCCOLUALIMK KUCIIOT, LIETI0UEH, CONEN U
peaxiuii FOHHOTO OOMEHa;

* PacCKpbIBaTh CYIIHOCTb OKUCIUTCILHO-BOCCTAHOBUTCIIbHBIX pCaKHHﬁ, OIIPCACIIATD
OKHUCIUTEIIbL U BOCCTAHOBHUTECIIb, COCTABJIATL YPABHCHUA OKUCIUTCIIBHO-
BOCCTaHOBI/ITCHBHBIXpeaKHI/Iﬁ;

* Ha3biBaTh (haKTOPHI, BIHUSAIONIAE HA CKOPOCTh XMMHYECKON PEAKIINy;

¢ XapaKTEPU30BaATb B3aNMOCBA3b MCKIY COCTABOM, CTPOCHHUEM U CBOMCTBaMH
HEMCTAJIJIOB U MECTAJITIOB,

¢ IMPOBOJUTDL OIBITHI IO IMOJYYCHHUIO U M3YUYCHHIO XUMHNUYCCKHUX CBOICTB
Pa3IMYHBIX BCUICCTB,

* I'PaMOTHO 06pa1uaTLc;[ C BCIICCTBAMH B HOBCCHHGBHOﬁ JKU3HH .



Obyuaowuticss nOIyYUm 603MONCHOCIb HAYYUMbCA.!

* BBIJIBUTaTh U NPOBEPSITH IKCIEPUMEHTANIBHO TUIIOTE3bl O XMMUYECKHAX CBOMCTBAX
BEIIECTB HAa OCHOBE HMX COCTaBa M CTPOCHUS, MX CHOCOOHOCTH BCTYNaTh B
XUMHYECKUE Ppe- aKIMHM, O XapakTepe M MNPOAYKTAX PANIUYHBIX XUMHUYECKUX
peakuuu;

* XapaKTepu30BaTh BEILECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBAThH
PUYMHHO-CIICACTBEHHBIEC CBA3HM MKy JaHHBIMU XapaKTEPUCTUKAMU BEILIECTRA;

* COCTAaBJIAAITb MOJICKYJIAPHBIC W IIOJHBIC HOHHBIC YPABHCHHA IIO COKpaHIéHHBIM
NOHHBIM YPABHCHUAM,

* MPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA TPOSBIATh OKUCIUTEIBHBIE WU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTETICHEN OKUCICHHUS HJIEMEHTOB, BXOSIIUX
B €I'0 COCTaB;

* BBIIBUTaTh U MPOBEPATH 3KCHEPUMEHTATIBHO TUIOTE3bl O PE3YJIbTATaX BO3ACHCTBUSA
pa3nuyHbIX (AaKTOPOB HA UBMEHEHUE CKOPOCTH XUMUYECKOU peaKiiuy;

* HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS [JIS1 SKOJIOTHYECKH IPAMOTHOTO OBEACHHUS
B OKPY’KAIOILLEH CpELE;

* HCIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBBIE KOMIIETEHIMHM TIPU BBINOJIHEHUU
NPOEKTOB U PEUICHUH Y4eOHO-UCCIEOBATENbCKUX 3a]au M0 U3YyUYEHUIO CBOWCTB,
CII0c000B MOJNYYEHUSI U paCIIO3HABAHUS BEILIECTB;

¢ 00BEKTHBHO OLICHHUBATb I/IH(I)OpMaHHIO 0 BCIICCTBAX M XMMHYCCKUX IIPOHECCAX;

* OCO3HABATb 3HAYCHHUC TCOPCTUUCCKUX 3HaHUU TI0 XUMHH JJIA Hp&KTH‘I@CKOﬁ
JACATCIBbHOCTH YCIJIOBCKA,

* CO3aBaTb MOACIM M CXCMbl MJIS1 PCUHICHUA y‘le6HBIX M ITI0O3HAaBATCIBHBIX 3ala4,
IIOHUMATh HCO6XOZ[I/IMOCTB CO6J'IIO):[€HI/I${ HpeHHHCaHHﬁ, npemiaracMblx B
WHCTPYKIUAX 1O UCITOJIb30BAHHIO JICKAPCTB, CPEACTB OBITOBOM XHUMHH U Ap.

®opmupoBanue UKT-koMneTeHTHOCTH 00y4AHOIIMXCH
Y4eHuK Hay4YuTCS:

- UCTIOJIB30BATh Pa3HbIE MPUEMbI TOMCKA HH(OPMAIIMU HAa IEPCOHAIIBHOM ~ KOM-
NpIOTEpE B 00pa3oBaTeIbHOM MPOCTPAHCTBE C UCIOJIb30BAaHUEM
obopynoBaHus HU(PPOBOI 1abopaTopuH;

- UCIIOJIB30BAaTh Pa3JIMYHbIE CIIOCOOBI XpaHEHUs U BU3yalu3aluu uHGopMalum, B

TOM 4ucCIe, Brpaduueckoii popme.

OcHOBBI yUeOHO-HCCJIEI0BATEIHLCKON U TPOCKTHOM AeSITeJIbHOCTH

YuyeHUK HAyduTCsl IUIAHUPOBATH M BBINOJHATH Y4EOHOE HCCIICIOBAHUE U
y4e0-HbI MPOEKT, MCIOJIb3ys 000pyJAOBaHUE , MOJACIH, METOJbI, MPHUEMBI,
aJICKBAaTHBIE MCCIIETyeMOUTIpoOIeMeE.

YUYeHUK NOJIYYUT BO3MOXKHOCTh HAYUYUTBCS CAMOCTOSATEIBHO 33 yMbIBaTh,
TJIa-HUPOBATh M BBITIOMHATL Y4€OHOE MCCIeAOBaHNe, YUCOHBIM U COIMATBHBIN
MTPOEKT.

Yder pe3yJibTaTOB BHEYPOUYHOI AeATEIbHOCTH

@OopMBI U TEPUOANIHOCTH KOHTPOJIA



BxoHO# KOHTPOJIb MPOBOAUTCS B Hadajle ydeOHOro rojaa Jjisi IPOBEPKHU
HAYaJIbHBIX 3HAHUH 1 YMEHHH 00yJarOIIuXCsl.

Texkymui KOHTPOJIb TPOBOAMTCS HAa KAXKIOM 3aHIATHH B (hOpME TIeAaroru-
YeCKOrOHAOJIIOIEHHUSL.

[TpoMeXyTOUHBIN KOHTPOJIL B (OpME 3alUTHl MPOCKTOB ITO3BOJISET IPO-
BECTH aHaJU3 PE3yJIbTATUBHOCTH OCBOCHHS OOYYAIOUUMUCS OTACIbHBIX PE3yilb-
TATOB Kypca BHEYPOUHOH JeATeabHOCTH. [IpOBOAUTCS IMOCIEe 3aBEPIICHUS H3yde-
HUS TIPOTrpaMMbI Kypca.

[TpoMexxyTouHast aTTecTalus MPOBOAUTCS B KOHIIE Y4eOHOro roja B hopme
3alUTHIIIPOCKTA.

Kpurepuu onieHKH pe3yibTaTOB 0CBOEHHsI IPOrpaMMBbI Kypca

PaGora oOyuaromuxcss OLEHHMBaeTcs IO TPEXYPOBHEBOM  IIIKaje,
MPEANONaraloed HAUIMYUE CIEAYIOIIMX YPOBHEHM OCBOEHHUS IMPOrPAMMHOIO
MaTepuasa: BBICOKAM, CpeIHUN, HU3KUH.

Bbicoknii ypoBeHb: 0OyYaroUIMics JIEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pPA30BATENbHON JEATEIbHOCTH, MPOSBIAECT MHUIMATUBY, HE
MPOITYCKAET3aHATUS 0€3 yBaKUTEIbHOW MPUYUHBI, JEMOHCTPUPYET BBICOKUH YPOBEHBb
3HaHUU KOMIIETEHIUH, BJIaJICET Ha BHICOKOM TBOPUYECKOM YpPOBHE MPUOOPETEHHBIMU B
X0/1€ U3Y4YECHHS IPOrPAMMBI YMEHUSMH U HaBBIKaAMU;

Cpennuii ypoBeHb. OOy4YawrOUIUHCAd JIEMOHCTPUPYET OTBETCTBEHHOCTh W
3aMHTEPECOBAHHOCTH B 00pa30BaTEIbHOM €ATEIbHOCTH, TPOSBIISIET XOPOIIMI YPOBEHB
3HAHMM W KOMIETEHUUH; WHULUATHABBI HE MPOSIBISIET, HO CHOCOOEH MOAJEPKUBAThH
WHULIMATOpa B IMPELIaracMoM IOJIE JAEATEIbHOCTH, B JOCTATOUYHOW CTENEHU BIAACET
MOJIy4Ya€MbIMH B XOJI€ U3yYECHUS TPOrPaMMbl YMEHHUSIMHU U HABBIKAMU;

Huszkmii  ypoBeHb:  0oOydYaromuiics  JI€MOHCTPUPYET  HEJIOCTATOYHYIO
OTBETCTBEHHOCTb U 3aMHTEPECOBAHHOCThH B 00pa30BaTEIbHOMN 1€ATEIBHOCTH, TOCEIIAET
3aHATUA OT Ciydasl K CIydaro, [IOKa3bIBaeT YIOBJIECTBOPUTEIIBHBIM YPOBEHb 3HAHUU U
KOMIIETEHIIN, B 1I€JIOM ¢1a00 BiaJeeT MOIydaeMbIMU B XOJA€ M3yU€HUS MPOrpamMMbl
YMEHHUSIMU U HaBbIKAMU.

DopMBblI pPe3yJIbTATOB OCBOCHHUS MIPOTPAMMbI BHEYPOUHOI 1€ TeJIbHOCTH:

1. OTMeTKa YpOBHS JOCTHIKEHHM OOYYaroIIerocs B JIMCTE I€Jarornyeckoro
HaOIIOICHHUS;

2. 3amucu B KypHaje y4yéra O pe3yJbTaTUBHOCTH Y4YacTus OoOydaroumuxcs B
MEpPOTPUATUIX PA3HOTO BUJIa U YPOBHS (IUILUIOM, TpaMoTa, 0J1aroapHoOCTb,

ApYroe);
3. 3anmcu B )KypHaJIe yuéTa 00 y4aCTHH B BBIC3THBIX MEPOIIPUSTHUSX;



TemaTuuecKoe nnaHuposaHue 8 Knacc

Ne Tema CopeprkaHue Llenesan yctaHOBKa ypoKa Kon-so MnaHnpyemblie pesynbratbl Wcnonssosaune
n/n yacos o6opyaoBaHuA
1 | Metogpl  no3Ha- | Npaktnyeckasa pabota NO | 3HakoMCTBO C OCHOBHbIMM| 1 YMeHvie Nonb30BaThCa [latumk  Temne-
HUA B XMMWUM «M3yyeHne cTpoeHns MeToLaMu HayKu HarpesaTe/ibHbIMU NPwn- patypel  (Tep-
JKCNepUMeH- naaMeHm» 6opamu MOMapHBbI),
Ta/bHble OCHOBbI CNUPTOBKA
XMW
2 MeToabl  MO3Ha- JNabopatopHbirt onbiT N2 1| 3HaKoMCTBO C OCHOBHbIMY 1 Onpezenatb BO3MOXHOCTb Hatumk Tem-
HUA B XMMWM «[10 kakon Temnepary- MeToLaMu HayKu NPOBeAEHMA PeaKLLiA 1 nepatypsl (Tep-
JKCnepumeH- Pbl MOXHO HarpeTb Be- NpoLLEeccoB, TPebyoLLmxX MOMapHbIN),
TafbHble OCHOBbI | LLECTBO?» HarpesaHmA CNUPTOBKA
XUMUK
3 | Metoabl no3HaHus | JlabopatopHbii onbiT NO 2 | [laTh npeAcTaBaeHme o 1 YMeHue BbibupaTb npubopsl [Aatunk Temnepa-
B XMWV . DKCMepu- | «/I13mepeHne Temnepatypbl | TOYHOCTU M3MepeHun Lnd- ANA NPOBEAEHWA U3MEPEHWH, | Typbl NAaTUHO-
MeHTaNbHble OCHO- | KMMEHWS BOAbI C MOMOLLBHO | POBbIX ZATUMKOB M aHaN0- TPeOYHOLLMX TOYHOCTH NMOKa- | BbliA, TEPMOMETP,
Bbl XMMUK Aatynka Temnepatypbl 1 roBbIX NPUOOPOB 3aHWNA . 3nekTpuYeckan
TEPMOMETPA» nAnTKa
4 | MNepeoHauanbHble | JlabopatopHbiid onbit N2 4 | SkcnepumMeHTanbHoe 1 YMeTb oTmyath BOAONPO- [latuvk anekTpo-
XMMUyeckune noHa- | «OnpejgeneHne  BOAOMNPO- | ONpeAeneHve ANCTUaan- BOAHYIO BOAY OT AUCTWAAMPO- | MPOBOAHOCTH
TMA. YuCTble Belle- | BOAHOM M AWUCTUAAMPOBAH- | POBAHHOW U BaHHOW, 3HaTb, MOYeMy AN LUMGPOBOV MU~
CTBa M CMecu HOM BOAbI» BOZOMPOBO-/AHOW BOAbI NPOBeAEHNA IKCNEePUMEHTOB Kpockon
MCNOANB3YIOT ANCTUANMPOBAH-
HYHO BOAY
5 | MNMepBoHayanbHble | [leMOHCTPaLMOHHBIV 3KC- M3ydeHve XxuMmnyeckunx AB- 1 YMmeTb otamuate  ¢wmsmueckve | [atymk temnepa-

XMMUYecKMe noHa-
e . dusnyeckme n
XMMUYeckne sasne-
HUA

nepumeHT N 1 «Bblgene-
HWe 1 NOrNOoLLeHve Ten-
Na — NPU3HaK xMmunye-
CKOV peakLium»

NEeHn

MPOLLECCHI OT XUMMUYECKMX pe-
aKLMin

Typbl NATUHOBbIN




[lpodonkeHue

Ne Tema CopepiKaHue LleneBana ycTaHOBKa ypoKa Kon-s0 MnaHupyemblie pesynbTaTtbl Wcnonbsosanue
n/n Aep Y yp yacos Py pesy o6opyaoBaHuA
6 | MNepBoOHauanbHble | JeMOHCTPaUMOHHBIV 3KC- | M3yueHne aBneHnn npu 1 3HaTb, YTO NPU NPOTEKAHWUM Mpnbop ans
XvMmYeckme noHa- | nepumeHT N2 2 . «Pa3noxe- | pa3noxXeHnn CNOXHbIX Be- peakumin MONeky bl BELWEeCTB | OMbITOB C 31eK-
™4 . [pocTble v HWe BOAbI INeKTPUYECKUM LLecTB pa3pyLUatoTCA, a aTOMbI CO- TPUYECKMM TOKOM
CNIOXHble Belle- TOKOM» XPaHAKOTCA (414 BELLeCTB C
cTBa MOJIEKYNAPHBIM CTPOEHMEM)
7 | NepBoHauanbHble | [JeMOHCTPALMOHHBIN 3KC- | SKCMeprMeHTanbHoe AoKa- 1 3HaTb GOPMYAMPOBKY 3akOHaw | Becbl 3n1ekTpoH-
XMMmyeckme noHa- | nepumeHT NQ 3. «3akoH Co- | 3aTenbCTBO AEMCTBMA 3aKO- YMETb NMPUMEHATL ero Ha Hble
TMA. 3aKOH COXpa- | XPaHeHWs Macchl Be- Ha NpakTvke, NPy peLleHnmn pac-
HEeHWA Macchbl Be- LecTB» YETHbIX 3a4a4
LLecTB
8 | Knaccbl Heopranu- | IeMOHCTPAUMOHHBIA - 3KC- | DKCMEPWMMEHTaNbHO Onpe- 1 3HaTb 0OBEMHYIO AONHO CO- Mpnbop ans on-
YeCKMX CoesnHe- nepumeHT N2 4 . «Onpese- | AennTb COAepXaHUe Knc- CTaBHbIX YacTen BO3ayxa peseneHns co-
Hui . CocTaB BO3- JIeHVe COCTaBa BO3/yxa» NOPO/Ja B BO34yxe CTaBa BO3/yxa
Ayxa
9 | Knaccbl HeopraHu- | [Mpaktuueckas pabota N2 2 | CuHTes oM W3 KUCAOTbI U 1 YMeTb NPOBOANTL MPOCTEN- Lindposowt M-
YECKMX COeANHe- «[lonyyeHne MesHoOro Ky- | okcuaa Metanna LMe CUHTE3bl HeopraHuye- Kpockon
Hui . CBOWMCTBA KM- | MOpOCa» CKMX BeLLEeCTB C MUCMONb30Ba-
CnoT. HWEM UHCTPYKLMM
10 | PactBopebl JlabopatopHbit ombIT N0 5 | Vccneosats  3aBUCHMOCTb 1 ImeTb npeactaBnexne o pas- | Jatumk TeMnepa-
«/13yyeHne 3aBMCMOCTH PacTBOPMMOCTM OT Temne- HOM 3aBMCUMOCTN PaCTBOPU- Typbl MAGTUHOBBIV
PacTBOPMMOCTY BELLECTBA paTypsbl MOCTM BELLLECTB OT Temnepa-
OT Temnepatypbl» TYpbl
11 | PactBOpSI JlabopatopHbiid onbiT N2 6 | Moka3aTb 3aBUCMMOCTb 1 YMeTb Mcnonb3osats Undpo- | Lindposoit Mu-
«HabntozeHve 3a pocTom PacTBOPMMOCTM OT Temne- BOW MUKPOCKON AN M3y4ye- Kpockon
KpWUCTannos» paTypsbl HWA GOPMbI KPUCTaNN0B
12 | Pactsopsi JabopatopHbit onbir N2 7 | ChopmMMpoBaTh NOHATHA 1 VIMeTb npeAcTaBneHne o pas- | [latuuk Temnepa-

«[epecbILLeHHbIR pac-
TBOP»

«pa3baBneHHbI pacTBop»,
«HaCbILLEHHbIV PacTBOp»,
«NepeChILLEHHBIN PacTBOP»

JMYHOM  HaCbILLEHHOCTV pac-
TBOpa PacTBOPsSEMbIM Bellie-

CTBOM

Typbl MAATUHOBbIN

vV130d '5 VIhOL



[lpodonkeHue

Ne Tema CopeprkaHue Llenesan yctaHOBKa ypoKa Kon-so MnaHnpyemble pe3synbratbl Wcnonssosaune
n/n yacos o6opyaoBaHuA
13 | PactBopb! Mpaktnyeckas pabora N2 3 | ChopmmposaTb  npeacTas- 1 YMeTb onpesenarb KOHLEeH- [atynk ontnye-
«OnpepeneHve KoHLEeH- JIeHNEe O KOHLLEHTpaLun Be- TPauMIo pacTtBopa, UCMob3ya | CKOM MAOTHOCTU
TPaLMW BELLECTB KONOPK- LecTBa M KONMYECTBEHHOM NHCTPYKLMIO
METPUYECKMM MO Kaambpo- | aHanmse
BOUHOMY rpaduKy»
14 | Kpnctannorvapa- JlabopatopHbit ombiT N2 8 | Chopmmposats noHATHE 1 3HaTb CMOCOBHOCTb KpucTan- | [laTumk Temnepa-
Tbl <<O|_|pe,ﬂ,eﬂeHl/|e TeEMneparty- «KleCTaﬂfloer,ﬂ,paT» NOTNAPaToB pa3pyLllaTbCA Typbl NJaTUHOBBIN
Pbl Pa3N0XEHNA KprcTa- NPV HarpeBaHnn
norvapata»
15 | Knaccel Heopramu- | [Npaktuyeckas pabora N2 4 | Chopmuposarts npeacTas- 1 YmeTb onpeaensts pH pac- [Aatuvk pH
YeCKMX CoesnHe- «OnpegeneHve pH pactBo- | nieHve o pH cpebl kak Xa- TBOPOB
HM . OCHOBaHWA POB KMC/IOT U LLEeNoYen» PaKTEPUCTUKN KNCNOTHO-
CTW pacTBOpa
16 | Knaccel Heopranw- | JlabopatopHblii onbim N2 9 | ChopmmposaTs npeacTas- 1 [MpyMeHATb yMeHua no onpe- | [datumk pH
YECKNX COeAnHe- «OnpegeneHve pH pas- NeHue o wkane pH AeneHnto pH B mpakT1yeckom
HM . OCHOBaHWA JINYHbBIX Cpea» LeATeNbHOCTH
17 | Knaccol Heopram- | JlabopatopHbiid onbit N 10 | SkcnepuMeHTanbHo — Aoka- 1 [MoHnmatb cywHocTs npouec- | [atunk pH, o3a-
YECKNX COefnHe- «Peakuya HenTpanmsa- 3aTb XMMMUYeckve CBOWICTBa ca HeWTpaaM3aumm 1 npuve- | Top 0bbéMaA Xuna-
HWI . Xnmmnyeckne | unmn» . [leMOHCTPaLMOHHBIN | OCHOBaHWIM HATb MPOLLECC HelTpanm3a- KOCTw, BropeTka,
CBOWMCTBA OCHOBa- | akcnepmmeHT N2 5 «OcHo- LMW Ha NpaKTuKe AaTuvK Temnepa-
HUIA BaHuA . TennoBow 3dpdekT Typbl MAATUHO-
peakummn rmapokcnaa Ha- BbI, JATUYMK AaB-
TPUA C YINEKNCIBIM Fa30M» JIEHWA, MArHKT-
HaA MeLlaska
18 | CBoiictBa Heopra- | JlabopatopHbiit onbiT Ne 11| Acnonb3oBath  nosyueH- 1 YMeTb onpeaensTb K1caoT- [Aatunk pH

HUYeCcKUX coean-
HEHUW

«OnpeaeneHne KncnoTHO-
CTW NOYBbI»

Hble 3HaHWA ANA onpeje-
NEHUA KUCNOTHOCTM pac-
TBOPOB

HOCTb NO4B

vi150d '5 V)hOL



[lpodonkeHue

Ne Tema CopepiKaHue LleneBana ycTaHOBKa ypoKa Kon-s0 MnaHupyemblie pesynbTaTtbl Wcnonbsosanue
n/n Aep y yp yacos Py pesy o6opyaoBaHuA
19 | Xumnueckas cBs3b | [eMOHCTpaUMOHHBIA onbIT | Moka3aTb 3aBUCUMOCTb 1 YMeTb onpeaenstb TMn Kpu- [atunk Temnepa-
NQ 6 «Temnepatypa nnas- dr3nYeckrx CBONCTB Be- CTANIMYECKMX PELLETOK MO Typbl NAATUHO-
JIEHUS BELLECTB C Pa3HbIMK | LLECTB OT TUMa XMMUYECKON Temnepatype nnaBaeHus Bbli, ATUMK TEM-
TUNaMM KPUCTANINYECKMX CBA3N nepartypbl TepMO-
PELLETOK» napHbI
[poekTHO-nCcCnegoBaTeNbCKaA AeaTeNbHOCTb (15 yacoB)
20 | Bbibop Tembl 1
npoekra. [11a-
HMpOBaHWE Ae-
ATENbHOCTU
21 | MNogrotoska 1
npoekTa
22- | Cbop nHPopMaLmu 6
27 no JaHHOW TeMe
28 | Co3panve 1
MPOEKTHbIX
3aaHni

vV130d '5 VIhOL



[lpodonkeHue

29-| Wccnepoatenb-
33 ckas pabota

34 [TpoMexyTouHan
aTTectaups.

3aLmTa NpoeKkToB

35 3alyuTa npoekTa




TemaTn4yeckoe MJIAHNPOBAHUE Y4eOHOr0 MaTepuasa B 9 Kjacce

[lpodonkeHue

Ne Tema CopeprkaHue HeneBasi ycranoBka | KoJ- Ilnanupyembie Hcnoab3oBa
n/n YPOKa BO pe3yJbTaTrhbl HHUe 000pYy-
4acoB JAOBAHMSA
1 | Teopws anexkTpo- | [eMOHCTPaLMOHHbIA OMbIT | MokasaTtk, UTO pacTBope- 1 3HaTb, YTO pacTBOpeHVE — [Aatunk Temnepa-
mTnyeckon ancco- | N2 1 «Tennooi sddekt HMe BELLECTB MMeeT paj, PUINKO-XUMUUECKNIA Typbl MAATUHOBBIV
umaumm paCcTBOPEHUS BeLLECTB B NPW3HAKOB XMMMYECKOM npoLecc
BOZE» peakumn
2 | Teopwsa anekTpo- MpakTnueckas pabota N2 1 | BeeaeHne noHATUIA «3nek- 1 YMeTb 3KCnepUMeHTanbHO [laTumk 3nekTpo-
JMTUYECKOW ANCCO- | «DNEKTPONUTBI U HEdNeK- TPOANT» U «HEINEKTPO- ONpesensTb 3NeKTPONNTBI 1 NPOBOAHOCTH
LmaLmm TPOAUTbI» T HEe3NEeKTPONTbI
3 | Teopus anektpo- | JlabopatopHbii ombIT NO 1 ChopmmpoBartb npeacras- 1 3HaTb, Kakoe BAMAHWE OKa- [latunk anekTpo-
JMTUYECKOW Ancco- | «Bananne pactBopwutens NEHNE O BAVIAAHUN PaCTBO- 3blBaeT BOAA Ha Awccouma- NPOBOAHOCTH
NUZEZ Ha Anccoumaumio» pUTENS Ha AMCCOLMALINIO LMo BelLecTBa
3NeKTpoanTa
4 | Teopws anektpo- | JlabopatopHbiid onbiT N2 2 | SkcrnepuMeHTanbHO BBECTH 1 YMeTb onpeaenstb cvabHble U | [laTymk 3nekTpo-

JIUTUYECKON ANCCO-
manuy . Cuib-
HBIE 1 Cnabble
3NEKTPONNTI

«CunbHble 1 cnabble nek-
TPONNTBI»

NoHATUE «CNabbil 31ek-
TPOAUT»

cnabble 31eKTpoanThI C NO-
MOLLLbHO aTumKa 31eKTponpo-
BOAHOCTU

NPOBOAHOCTH




[lpodoskeHue

Ne Tema CopepiKaHue LleneBas yctaHoBKa ypoka | Kon-Bo MnaHupyemble pe3ynbTaThl Ucnonb3oBaHue
n/n yacos o6opyaoBaHusa
5 | Teopus anektpo- | JlabopatopHeii onbit N2 3 | ChopmmposaTs npeacTas- 1 3HaTb 3aBWCUMOCTb 31eKTPO- | [aTtumk anekTpo-
JMTUYECKON ANCCO- | «3aBUCMMOCTb INEKTPO- JIEHWE O 3aBMCMMOCTU MPOBOZAHOCTM PaCTBOPOB OT | MPOBOAHOCTY
umaumm MPOBOAHOCTM PacTBOPOB 371EKTPONPOBOAHOCTM pac- KOHLIEHTPaLMm MOHOB
CUNIbHBIX 3N1EKTPOUTOB OT | TBOPOB OT KOHLEHTPaL WK
KOHLIEHTpaLMM MOHOB» MOHOB
6 | Teopwa anekTpo- MpakTnueckas pabota N2 2 | 3akpenuTb npeacTaBieHne 1 YMeTb 3KCnepuMeHTa bHO [latunk anekTpo-
NNTUYECKON ancco- | «OnpeseneHne KOHLEH- 0 3aBUCUMOCTY 31EKTPO- ONpeAensTb KOHLEHTPALMIO NPOBOAHOCTYH
LmaLmm TpaLumu conm no 3neKTpo- NPOBOAHOCTV PaCTBOPOB CO/M B pacTBOpe C MOMOLLbO
NPOBOAHOCTM pacTBOpPa» OT KOHLLeHTpaLyn MOHOB AaTymKa 3N1eKTPONPOBOAHO-
cm
7 | Teopwsa anekTpo- JNabopatopHeii onbit N2 4| ccnepoBath  0COBEHHOCTM 1 MpVMeHATb 3HaHMA O peak- | [atumk anekTpo-
NNTUYECKON Ancco- | «B3anmopeiicTBue  rvapok- | MpoTekaHWsa peakummn Hen- UMM HeMTpanM3aumm B MHbIX | MPOBOAHOCTY,
Umaumm Peakumm cuzia bapums C CepHOM Knc- | Tpanam3aLmm YCNOBUAX A03atop 06bEMa
MOHHOroobMeHa NIOTOM» XWAKOCTH, Bto-
peTka
8 | Teopws anektpo- | JlabopatopHbii onbiT N2 5 | SkcnepymMeHTanbHO noka- 1 3HaTb, 4TO BCe pacTBOpVMbleB | [laTumk 3nekTpo-
MTNYeckon ancco- | «ObpazoBaHue conen am- | 3aTb 0bpa30oBaHVe MOHOB BOAE COM ABAAKOTCA CWAb- | MPOBOAHOCTU
umaumm MOHMSA» npW peakuuy aMmmaka ¢ HbIMM 3N1eKTPOAUTaMM
Kucnotamu
9 | Xumunyeckune peak- | JlabopatopHbiii onbIT N2 6 | W3yyeHue okMcanTensHO- 1 VIMeTb NpeacTaBnexve o Te- [atuvk Temnepa-

unm .OkmcanTens-
HO-BOCTaHOBMTENb-
Hble peakLmm
(OBP)

«/I3yvenve peakumn B3aum-
MOAENCTBUA CyNbduTa Ha-
TpWA C NEPOKCUAOM BOAO-
pOAa»

BOCCTAHOBUTEIbHbLIX MPO-
LECCOB, NMpOoTEKaLWMX C
BblAENIEHNEM IHEPTUN

NA0BOM 3pdekTe oKnCau-
TeNbHO-BOCCTaHOBUTENbHBIX
peakumin

Typbl NATUHOBbIN

vi150d '5 V)hOL



[lpodonkeHue

Ne Tema CopepiKaHue LleneBan yctaHoBKa ypoka | Kon-Bo MnaHupyemsble pesynbraTbl Ucnonb3osaHue

n/n yacos o6opyaoBaHusa

10 | Xumuyeckve peak- | JlabopatopHbiid onbit N2 7| [lokasats, 4To B mpoLecce 1 VIMeTb npeacTaBnenna o pas- | Jatumk pH
ymn. OBP «M3meHeHne pH B xoze npotekanna OBP Bo3mox- JIMYHbIX NPOAYKTaX OKUCIN-

OKUCNNTENbHO-BOCCTAHO- HO 0bpasoBaHue KMCNOTbI Te/IbHO-BOCCTaHOBUTENBHDBIX
BUTEbHbIX PeaKLINA» MW LLLeNoUN peakLmn

11 | Xummnyeckme peak- | JlabopatopHbiid onbit N2 8 | KonnyectseHHO oxapakTe- 1 3HaTb, UTO MeTaAbl ABAAKOT- | [aTumk Hampsaxe-

umm. OBP «CpaBHuTeNbHAA XapakTe- P130BaTb BOCCTaHOBUTEb- CA BOCCTAHOBUTENAMM C pa3- | HUA
PUCTVKa BOCCTaHOBUTE b~ HYO CNOCOBHOCTL MeTan- HOM BOCCTAHOBWUTENBHOW CMO-
HOW CNOCOBHOCTM MeTan- | OB COBHOCTbIO
noB»

12 | Xumnueckne peak- | JeMOHCTpaLMOHHbIe Onbl- | M3yunTb 3aBUCMMOCTb CKO- 1 3HaTb 3aBMCMMOCTb ckopocTh | Mpubop ans ma-
umn . Ckopoctb xu- | Tbl N2 2 «/3yueHne BaMA- | pocTvt peakumu OT pasany- peakLmm OT pasinuHbIX Gak- JHOCTpaLmMu 3aBK-
MNYECKOM HUA PasInMyHbIX GakTOPOB | HbIX GaKTOPOB TOPOB — TEMMepaTypsbl, KOH- | CUMOCTW CKOPO-
peakuum Ha CKOPOCTb peakLmm» LleHTpaLmMM pearmpyrowwmx Be- | CTV XMMUYECKOW

LLLeCTB, KaTaam3atopa, Npupo- | peakumm OT yCio-
Abl BEWECTB, NAOLWaAN B
COMPUKOCHOBEHWA BELLEeCTB
13 | Hemetamnsl . [ano- | A€MOHCTPALMOHHBIA OMbIT | SKCMEpUMEHTaNbHOE U3y- 1 3HaTb dU3nyeckune v xummnde- | Annapart ana
reHbl N2 3 «3yueHune dusnye- yeHne QU3NYECKUX N Xn- CKVe CBOWICTBA rasoreHoB . NPOBEAEHNS Xu-
CKUX Y XMMUYECKMX MWYeCKMX CBOWMCTB x10pa YMeTb 3anu1cbiBaTh ypaBHe- MWUYECKNX MPO-
CBOWCTB X/lOpa» HWA peakLmi ranoreHoBs ¢ me- | Leccos (AMXP)
TannaMu, HemeTannamu, nx
Pa3NMYHYIO OKUCUTENBHYHO
CNOCOBHOCTb
14 | TanoreHsl MNpakTnueckas pabota N2 3 | Onpeaenntb  codepxaHue 1 YMeTb NPVMEHSTb MOHOCe- [atuunk xnopua-

«OnpeaeneHvie coaepxa-Hua
X10PWUA-VOHOB B MUTLEBOW
BOZE»

XNOPUA-VOHOB B UCCheay-
eMbIX pacTBopax

NEKTUBHbIE JaTUMKN

MOHOB

vV130d '5 VIhOL



[lpodonkeHue

Ne Tema Copep:KaHue LleneBas yctraHOBKa ypoka | Kon-so MnaHupyemble pe3ynbTaThl Ucnonb3oBaHue
n/n yacos o6opyaoBaHusa
15 | CepoBogopog, [leMOHCTPALMOHHbIA OMbIT: | WA3yunTb 1abopaTopHble 1 3HaTb n1abopaTopHble CNOCo- Annapart ans
cynbduapl «[lonyyeHre cepoBOZOPO- | CMOCOBBI MONyYeHNs CepO- Obl NONyYeHWS CEPOBOAOPO- | MPOBEAEHNA XM~
[la N U3yyeHue ero BOAOPOAa, ero CBOWCTBA U 13, ero Guanyeckmne N XmMmn- | MUYECKMX peak-
CBOWCTB». CBOMCTBa CybGUAOB ueckve CBOMCTBA . YMeTb Npo- | unid (AMXP), npu-
JlabopaTopHbIi onbIT: BOAMNTb Ka4eCTBEHHbIE 6op Anga nonyye-
«C1HTE3 CEPOBOAOPOAA . peakLMmn Ha CEPOBOZOPOA U | HWA ra30B Uan
KayectBeHHble peakumm Ha CON CEPOBOZOPOAHOW KMc- | annapat Knunna
CEPOBOAOPOA U CyNbdU- NOTbI, COCTaBAATb COOTBET-
Abl» CTBYFOLLMIE YPABHEHNA XMMM-
YeCKMX peakLimm
16 | Hemetannbl . Oken- | [I@MOHCTPALWMOHHBIA OMbIT | VI3yunTb CBOICTBA CEPHU- 1 3HaTb du3nyeckve n xummnye- | Annapar AN
Abl cepbl . CepHu- N2 4«13yyeHre cBOWCTB CTOro rasa CKMe CBOMCTBA CEPHMCTOrO NPOBEAEHNS XV~
cTas Kucnota CEPHWCTOrO rasa v CepHn- rasa . YMeTb 3anucbiBath MUYECKMX peak-
CTOW KMCNOTbI» yPaBHEHMS peakuymi rasa ¢ umia (AMXP)
BOZIOW, CO LenoYamm
17 | Hemetansbl . Av- JlabopatopHsbid onbit N2 9 | SxcneprmMeHTanbHO AoKa- 1 3HaTb, YTO pacTBOp ammuakas | [atumk anektpo-
MuaK «OCHOBHblE CBOWCTBA aM- 3aTb NPUHAANEXHOCTb pac- BOAE — CNabbli 31eKTPO- T | MPOBOAHOCTY
MMaKa» TBOpa aMMMaka K c1abbim . YmeTb onpezenats 310
3NEKTPOANTAM CBOWCTBO C MOMOLLbHO AaTyu-
Ka 3N1eKTPONpPOBOAHOCTM
18 | Okeng azora (IV) JleMOHCTpaLMOHHbIE OMbl- M3yunTb MpOMBbILIEHHbIE U 1 3HaTb NPOMBbILLNEHHbIE U Na- Tepmopesncrop-

Tbl: «[lonyyeHne okcuaa
asora (IV) n n3yyeHwue ero
cBOMCTB»; «OKMCAEHME OK-
cnaa a3ota () go okcmaa
asorta (IV)»; «B3aumogei-
cTBMe okcnaa azorta (IV) ¢
BOAOWN M KMCIOPOAOM, NO-
JlyYeHNEe a30THOM KMCNO-
Thi»

nabopaTopHble Cnocobbl
NONyYeHMs OKCnaa a3o-
Ta (IV), ero cBoK1CTBa, Npu-
MeHeHWe B MPOW3BOACTBE
a30THOW KMCNOTb!

HopatopHble cnocobbl nony-
yeHus okcnaa as3ota (IV), ero
dr3nyeckme n xmummyeckne
CBOWCTBA . YMETb COCTaBAATb
COOTBETCTBYIOLLME YPABHEHNA
XUMUYECKMX peaKLii .

YMeTb 0OBACHATL NPUMEHE-
Hve okcunaa asorta (IV) B npo-
M3BOACTBE a30THOW KUC/IOTI

HbIA JATYMK TEM-
neparypsl, AaTuvk
PH, faTunk snek-
TPONPOBOAHOCTH,
annapat Ans npo-
BEJEHNS XUMMNYe-
CKWX peakLii
(AMXP), marHut-
Has MeLlaska

vi150d '5 V)hOL



Ne Tema CopeprKaHue LieneBas yctaHoBKa ypoka | Kon-so MNnaHupyemble pe3ynbTaTthbl Ucnonb3osaHue
n/n yacos o6opyaoBaHusa
19 | AsotHas kncnota n | lNpaktnueckas pabota NO 4 | SxcnepumeHTanbHO onpe- 1 YMeTb 1cnonb3oBath MoHoce- | [laTumk HUTpaT-

eé conm «Onpesenexvie HATpaT- LeMTb COAEPXaHve Hu- NEKTUBHbIE AaTUMKK ANA MOHOB
VIOHOB B NWTaTE/IbHOM TPaT-MOHOB B pPacTBOpax onpefeneHna NoOHOB
pacTBope»
20 | MuHepanbHble NabopatopHbiid onbit N 10 | SkcneprmeHTanbHoO pasin- 1 YMeTb 3KCneprMeHTanbHO [latymk 3nexTpo-
yA0bpeHus «OnpesenexHvie aMmuay- 4aTb MOYEBMHY W MUHE- OMNpeAenaTs MOYEBNHY NPOBOAHOCTH
HOW CeNNTPbI U MOYEBMHBI» | PaibHble yA0OpeHWs
21 | Metannsl . Kanb- JlabopatopHbiid onbiT N2 11 | SkcneprMeHTanbHO ycTa- 1 3HaTb CBOWCTBA COeAMHEHWIA [latuvik anekTpo-
umnin . CoeamHerna | «B3aumogelictene 13BecT- | HOBWTb OOpa3oBaHMe KanbLMsA 1 ero 3HayeHune B NPOBOAHOCTY,
KanbLms KOBOW BOZAbI C YTNEKUCABIM | CPeAHEN W KUCIOW Conn NPUPOZE M XM3HN YeNoBeKa | MarHUTHas Me-
rasom» warnka, npnbop
ANA NONyYeHns
rasoBs Wau anna-
pat Kunna
22 | Merannbl. Xeneso | JlabopatopHbiit onbim N2 12 | ccneposaTtb npouecc 1 3HaTb, UTO MpoLiecc Koppo- | [atumk AasaeHus
«OKunCneHre xenesa Bo 3/1ETPOXUMMNYECKON 3MM MeTaANoB MpOTeKaeT B
BNI@XHOM BO3/yXe» KOPPO-31K XXenesa B NPVCYTCTBAW BOAbI W KWUCNO-
BO3/4yxe poja . 3HaTb GakTopsbl, YCKO-
pAOLLME NPOLLECC KOPPO3nK
23 Bbibop Tembl 1
npoekrta. [1na-
HVWpOBaHWeE Ae-
ATENBHOCTH
24 [Nogrotoska 1

npoekTa




25 | Cbop uHdopmaLmm 4
- no JaHHOW Teme
28
29 | Co3paHue 1
MPOEKTHBIX
3aaHni
30 VccnepoBatenb- 5
- ckas pabota
34
35 3aluTa npoekTa 1
Jlureparypa
1. becnanos I1.U., lopodeeB M.B.. Peanu3zanus oOpa3oBaTeIbHbIX MPOrpaMM €CTECTBEHHOHAYYHOU U

TEXHOJIOTUYECKOW HAIIPaBICHHOCTEH 10 XUMHH C UCIIOIh30BaHUEM 000pYyI0BaHU IIeHTpa « Touka pocTay.
M.: lleHTp ecTecTBeHHO-HAYYHOTO U MaTeMaTudeckoro oopazosanus, 2021. — 154 c.

Bacunwes B.I1., Mopo3zoga P.I1., Kouepruna JI.A. [IpakTukym 1o aHaIUTHYECKOU XUMUM: Y4eb. mocooue
1151 By30B — M.: Xumus, 2000. — 328 c.
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