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Ha 6a3e nentpa «Touka pocta» obecrneunBaeTcsi peaan3anusi 00pa3oBaTeIbHbIX
porpamMmm €CTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOU HANpPaBJICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUU C TpPeOOBaHHUSIMH 3aKOHOJATENbCTBA B cdepe
oOpazoBaHusi W € Y4Y€TOM pekoMeHAanuil denepasbHOro ornepaTopa Y4eOHOro
MpeaMeTa « XUMUD).

OOpasoBarenbHasi mporpaMma IO3BOJSIET  HHTETPUPOBATH  peaTM3yeMble
MOAXO/bI, CTPYKTYpPY W COJEpKaHUE MpPHU OpraHu3aluu OO0ydyeHus XUMHH B 8—9
KJlaccax, BBICTPOGHHOM Ha 0a3e J1000ro M3 JOCTYNHBIX Y4e€OHO-METOIUYECKHUX
komiuiekcoB (YMK).

Hcnons3oBanne obopymoBanusi «Touka poctay mpu peanmmzanuu gaHHoW OI1
TI03BOJISICT CO3/IaTh yCIIOBHS:

® IS PacIIMPEeHHS COACPIKAHUS TKOJIBHOTO XUMUYECKOTO 00pa30BaHuUs;

® JUId TOBBIICHWS TO3HABATEIHHOW AaKTHBHOCTH OOYYalOIIUXCS B
€CTECTBEHHO-HAYy4YHOI 001acTy;

e U1 pa3BUTUS JMYHOCTH peOEHKAa B Ipouecce OOydyeHUs XUMHH, €ro
CHOCOOHOCTEM, (POPMUPOBAHUS U YIOBIETBOPEHUS COLMAIBHO 3HAUUMBIX
MHTEPECOB U MOTPEOHOCTEH;

e sl paboOTHl ¢ OJAPEHHBIMHU IIKOJBHUKAMH, OpPTaHU3allMi UX Pa3BUTHUS B
Pa3JIMUHBIX 00JIACTAX 00pa30BaTEIbHON, TBOPUECKON NEATEIBHOCTH.

[InanupyemMble pe3yapTaThl  OCBOCHHMS  y4e€OHOro mnpeaMera  «XUMHSD) C
ONMKMCAHUEM YHUBEPCAJIbHBIX YU€OHBIX NE€HCTBUM,
JOCTUTAaEMbIX 00Y4aIOIUMUCS

JINYHOCTHBIE Pe3yJIbTaThl

OOyuaromuiicss TMOJXY4YUT BO3MOXHOCTb Ui (POPMHUPOBAHUS  CIEIYIOIINX
JUYHOCTHBIX Y Y /I:

e ompezeieHue MOTUBALlMU U3yUEHUsl yueOHOro MaTepuara;

® OIEHMBAHHUE YCBAaMBAEMOIro y4eOHOIro MaTepuaa, UCXOs U3 COLHMATbHBIX
Y JIMYHOCTHBIX LIEHHOCTEH;

® TIOBBIIICHHE CBOETO OOPa30BATEIBLHOTO YPOBHS W YPOBHS TOTOBHOCTH K
M3YYEHHUIO OCHOBHBIX HMCTOPUYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM
XAMUH U 00IIeCTBA;

e 3HAHUE NPABUJI [IOBEACHUS B YPE3BbIYANHBIX CUTYALUSAX;

® OIEHUBAHUE COLMATBHON 3HAUMMOCTH MpodeccHil, CBI3aHHBIX C XUMUEH;

e BJaJCHUME TpaBUIaMH O0€30MacHOro OOpalleHUuss C XUMHUYECKHUMHU
BEILIECTBAaMH U 000PYAOBaHUEM, TIPOSBICHUE SKOJIOTHUECKON KYJIbTYpHI.

MeTanpeuMeTHue PE3YyabTATbI

Pecynamusnvie
OOyyaromuicss TOJYYUT BO3MOXKHOCTH JUIsi  (DOPMHUPOBAHUS  CIIEIYIOLIUX
perynatuBHbIX Y Y I:
e [[eJieNoJIaraHue, BKIJIIOYasi MOCTAHOBKY HOBBIX II€JI€il, MpeoOpa3oBaHue
MPAKTUYECKON
® 33/[auM B [IO3HABATEIbHYIO, CAMOCTOSITEJIbHBIM  AHAIN3  YCIOBHM
JOCTH)KEHUS LEJIM HAa OCHOBE YYETA BBIICIICHHBIX YYUTEIIEM OPHUEHTHUPOB



JICCTBUS B HOBOM y4eOHOM MaTepHaIe;

MJIAHUPOBAHKE ITyTH JOCTIKEHUS 11ETICH;

YCTaHABJICHUS IIEJIEBBIX MPUOPUTETOB, BBHIJICICHUE ATbTEPHATUBHBIX
CIIOCOOOB JIOCTHKEHHMS 11eIM M BbIOOp Hanbosee 3¢ HEKTUBHOTO Criocoda;
YMEHHUE CaMOCTOATEILHO KOHTPOJIUPOBATH CBOE BpPEMs U YIPABIIATH UM;
yMEHHUE IPUHUMATh PEUICHUs B TPOOJIEMHOM CUTYallnu;

MOCTaHOBKA y4eOHBIX 3a]lad, COCTaBJICHHE IJIaHa W TMOCJIEI0BATEIbHOCTH
TNICUCTBUU;

opraHuzanusi paboyero MecTa TMpU  BBINOJHEHUH  XHUMHYECKOTO
AKCIIEPUMEHTA;

POTHO3UPOBAHUE PE3YyJIbTATOB OOy4YEHHMs, OICHUBAHHE YCBOCHHOTO
MaTrepuana, OlleHKa KauecTBa M YPOBHS TOJYYCHHBIX 3HAHHWMA, KOPPEKIIHS
IJ1aHa ¥ cnocoda IedCTBHS P HEOOXOAUMOCTH.

lloznasamenvhole
OOy4aronuiicsi TMOJIYYUT BO3MOXKHOCTb s (OPMHUPOBAHUS  CIEAYIONIUX
Mo3HaBaTeIbHBIX Y Y /1:

MIOKCK U BblJIeNIeHHE HH(OpMAITUY;

aHaJIM3 YCJIOBUM W TpeOOBaHWM 3ajla4yu, BHIOOP, COMOCTABICHUE W
000CHOBaHUE CIIOCO0A PEIICHUS 3a/1auu;

BbIOOp Haubonee S(PPEKTUBHBIX CIOCOOOB peIICHHS 3ajayd B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

BBIJIBUKEHUE M OOOCHOBAHHE TUIIOTE3bI, BHIOOP crioco0a e€ mpOBEPKH;
CaMOCTOSTENIbHOE CO3/IaHHE aJTOpUTMa JICITEIbHOCTH TPU PEIICHUH
po0JIEM TBOPUYECKOTO 1 TTIOMCKOBOTO XapaKTepa;

YMEHUS XapaKTEPH30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM;
OMKCHIBAHME CBOWMCTB: TBEPHBIX, KHUAKWX, Ta3000pa3HBIX BEICCTB,
BBIJICJICHUE UX CYIIECTBEHHBIX MPU3HAKOB;

U300paKEHUE COCTaBa MPOCTEUINNX BEHIECTB C IMOMOIIBI XHUMHYECKUX
GopMynT W CYINTHOCTH XUMHUYECKUX PEAKIMH C TIOMOIIBI0 XHUMHYECKUX
YpaBHECHUH;

pOBEJICHWE HAOJIOICHUM, ONHUCaHWuE NPU3HAKOB W YCJIOBUN TEUYCHUS
XUMUYCCKUX PEAKIUH, BEITIOJIHEHHE XUMUYECKOTO SKCTICPUMEHTA, BBIBO/IbI
Ha OCHOBE aHaJM3a HAOIIOJCHUN 3a DKCIIEPUMEHTOM, pEIIeHHE 3ajad,
MOJIyYeHUE XUMHUECKOW HH(POPMAITUU U3pa3 - TUIHBIX UICTOYHUKOB;
YMEHHUE OPTaHU30BBIBATH UCCIIEOBAHUE C IIEIBIO MPOBEPKU THUIIOTE3;
yMEHUE JeNaTh YMO3AKIIOYeHUS (MHAYKTHBHOE W 10 aHAJOTHUU) U
BBIBOJIBL

yMEHHE OOBEKTHMBHO OIIEHWBAaTh HMH(POPMAIMIO O BEHIECTBaX U
XUMUYECKUX TIPOIECCaX, KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHOM
uHdopmaIuu.

Kommynuxkamuenuie
OOyuaromuiics TMOJXYYUT BO3MOXKHOCTH A  (DOPMHPOBAHUS  CIETYIOIINUX
KOMMYHUKATUBHBIX Y Y /1:

IMOJIHOC U TOYHOC BBLIPAKCHHUEC CBOUX MBICJIE B COOTBETCTBUHU C 3aJadaMu
1 YCIIOBUSAMHU KOMMYHUKAIIUH,
AJICKBATHOC HMCITI0JIB30BaHNEC PCUCBLIX CPCACTB I YUAaCTHUA B JUCKYCCHUU U



apryMEHTaluud CBOEW MO3UIMH, YMEHHE NPEACTaBIATh KOHKPETHOE
coJiep)kaHue ¢ COOOILIEHHMeM €ro B MUCBMEHHOW M YCTHOH (opwme,
ompesieNieHue Ccrnoco00B B3aMMOACHCTBHS, COTPYAHMYECTBO B TOUCKE U
cbope nunpopmanuu;

ONpENETIeHUE CIOCOOOB B3aMMOJIEUCTBHSI, COTPYJHUYECTBO B IOUCKE H
cbope uHpopMaluy, yyacTUE B AUAIIOre, IIJIaHUPOBAHUE OOLIUX CIIOCOO0OB
paboThl, IPOSBICHUE YBAXKUTEILHOTO OTHOUIEHUS K IPYTUM YUallluMCS;
OIHMCaHUE COJICPKAHUS BBINOIHIEMBIX IEUCTBUM C LIEJIbIO OPUEHTUPOBKY B
PEIMETHO - MPAKTUYECKOU eATEIBHOCTH;

YMEHUSl YYUTHIBaTh Pa3HbIe MHEHHS W CTPEMUTHCS K KOOpPJAWHALUU
Pa3IMYHBIX O3ULUI B COTPYAHUYECTBE;

GopMynupoBaTh COOCTBEHHOE MHEHHE M TO3MUIHIO, apryMEHTHPOBATh U
KOOPAMHUPOBaTh €€ C MO3ULMAMHU NAapTHEPOB B COTPYAHMUYECTBE IMPU
BbIPa0OTKE OOILEro pelIeHUs] B COBMECTHOM 1€ TEIBHOCTH;

OCYLIECTBJIATh B3aUMHBI KOHTPOJb W OKa3blBaThb B COTPYAHUYECTBE
HEOOXOJIMMYIO B3aMOIIOMOIIIb;

IJIAaHUPOBATh  OOIIME CIOCOOBI  pabOThl; OCYLIECTBIATH KOHTPOJIb,
KOPPEKLHIO, OIIEHKY JACHCTBUI NapTHEPA, YMETh YOEK1aTh;

UCIIOJIb30BaTh aJI€KBATHBIC S3BIKOBBIE CPEACTBA JII OTOOpPAKEHHsI CBOMX
YyBCTB, MbICIIEH, MOTHMBOB U MNOTpeOHOCTEW; OTOOpaxaTb B peuH
(omucanue, OOBSCHEHHE) COJEP)KaHUE COBEPIIAEMBIX JAECUCTBUN, Kak B
(opMe rpOMKON COLMAIU3UPOBAHHOM peuu, Tak U B (popMe BHYTpEHHEH
peuu;

pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHIIMIO, HCIIONb3Ysl CpEACTBA
YCTHOM U MUCbMEHHOM KOMMYHUKAIIMHU MpU paboTe C TEeKCTaMu y4eOHHKa
U JOTIOJHUTENBHOU JTUTEPATYpOil, CIIPABOYHBIMU TAOIMLAMHU, TPOSABISTH
TOTOBHOCTh K YBaXEHHIO HHOM TOYKM 3peHHUs TpU OOCYKICHUU
PE3yJIbTaTOB BBIIIOJIHEHHOU PabOTHI.

IIpenmeTHbIe pe3yJIbTATHI

OOyuaromuicst HayYuTCs:

MPUMEHSATH OCHOBHBIE METOJBI TIO3HAHMS: HAONIOJCHHUE, H3MEpPEHUE,
AKCIIEPUMEHT;

OTKCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, TA3000pa3HbBIX BEIICCTB, BBIACIISS
WX CYIIECTBEHHBIC MPU3HAKH;

pacKphIBaTh CMBICT 3aKOHa COXpPaHEHUS MacChl BEIIECTB, ATOMHO-
MOJIEKYJISIPHOM T€OPUHU,

pasnuyaTh XUMHUYECKHE W (U3WYCCKHUE SBJICHUS, HA3bIBaTh NMPU3HAKH U
yCIIOBUS MPOTEKAHUS XUMUYECKHUX PEAKITN;

coOmro1aTh MpaBuiIa 0e30MmacHoi paboThl PU MPOBEJIEHUN OTIBITOB;
MOJIH30BATHCS JJA0OPATOPHBIM 000PYAOBAHUEM U TIOCYIOM;

MoJIy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACTIO3HABATH UX;
XapaKTepu30BaTh GU3NIECKUE U XUMUIECKHE CBOWCTBA OCHOBHBIX KIJIACCOB
HEOPTaHWYECKUX COCIUHEHWH, TMPOBOJUTH OIBITHI, IOATBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA M3YYCHHBIX KIIACCOB HEOPTAHUIECKUX BEIIECTB;
PACKpBIBATh CMBICT TIOHATHS «PAaCTBOP», BBIUUCISATH MACCOBYIO JIOJIO
pacTBOPEHHOTO  BEIIECTBA B  PACTBOpPE, TOTOBUTH PAaCTBOPBI  C
ONPEAEIEHHON MAaCCOBOM 10JIEW pACTBOPEHHOTO BEIIECTBA;



XapaKTEpU30BaTh 3aBUCUMOCTh (DU3UYECKHUX CBOWCTB BEMICCTB OT THMA
KPUCTAJUIMYECKOM PEIIETKU, OMNPEACNSITh BHUJ XUMHYECKOW CBS3U B
HEOPraHUYECKUX COCIUHEHHUSX;

PacKpbIBaTh  OCHOBHBIE  TOJIOKEHUS  TEOPUM  DJIEKTPOJUTHUYECKOU
JIWCCOLIMALINM, COCTABIISITh YPAaBHEHUS AJICKTPOJIUTUUECKOW THCCOIUALMN
KHCJIOT, IIeJI0Ue, COJIel U peaklnii HOHHOTO OOMEHa;

PacKpbIBaTh CYIIHOCTh OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM,
ONPENEIATh OKHUCIHUTENbL W BOCCTAHOBUTEIb, COCTABIATH YPaBHECHUSA
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINM;

Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYIECKOMN PEaKITny;
XapaKTEepU30BaTh B3aMMOCBSI3b MEXKAY COCTaBOM, CTPOCHHUEM U
CBOMCTBaMH1 HEMETAIIOB M METAILJIOB;

MPOBOJUTH OMBITHl IO TOJIYYECHUIO M HM3YYEHHIO XUMHYECKUX CBOMCTB
pPa3IMYHBIX BEIIECTB;

rpaMOTHO OOpamaThCs ¢ BEIIECTBAMU B TTIOBCETHEBHOM JKU3HU.

O6Y“I&IOIHHI>1CH IIOJIYYHUT BO3MOKHOCTDb HAYUUTBHCA:

BBIJIBUTaTh W MPOBEPATh IKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKHUX
CBOMCTBAX BEILECTB HA OCHOBE MX COCTAaBa M CTPOEHMSI, UX CIIOCOOHOCTHU
BCTYIaTh B XMMHUYECKUE PEAKLIMHU, O XAPAKTEPE U MPOAYKTAX PA3JIUYHBIX
XUMHYECKUX PEAKLINN;

XapaKTeprU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHI0 M CBOMCTBaM,
YCTAaHABJIMBATh IPUYWHHO-CIECICTBEHHBIE CBA3M MEXKIAY JIaHHBIMHU
XapaKTEpUCTHUKAaMH BELIECTBA;

COCTAaBJIATH ~ MOJIEKYJISIPHBIE M IIOJHBIE WOHHBIE YPaBHEHUSA 11O
COKpAIIEHHBIM HOHHBIM YPABHEHUSM;

IPOrHO3UPOBATh CHOCOOHOCTH BEUIECTBA MPOSBIATh OKUCIUTEIbHBIE WU
BOCCTAHOBUTEJILHBIE CBOMCTBA C YUETOM CTENEHEN OKUCIICHHUS DJIEMEHTOB,
BXOJSLIUX B €r0 COCTAB;

BBIJIBUTaTh W IIPOBEPATH OJKCIEPUMEHTAIBHO THUIIOTE3bl O pe3yJbTarax
BO3EMCTBUS pa3IUYHbIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOH
peaKuuy;

UCIIOJIb30BaTh NPUOOpPETEHHBIE 3HAHUS IS 3KOJOTHYECKH TI'PAMOTHOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMH MPU BBITTOJIHEHUH
IPOEKTOB M PEUIEHUU Yy4eOHO-HCCIIENOBATEIbCKUX 3aJlad MO HU3YyYEHUIO
CBOMCTB, CIOCOOOB MOJyYEHHUS U PACIIO3HABAHMS BEIIECTB;

OOBEKTHBHO OLIEHUBATh HMH(GOPMAIMI0 O BEHIECTBAX M XMMHYECKUX
IIPOLIECCaX;

OCO3HaBaThb 3HAYEHUE TEOPETUYECKUX 3HAHMM 10 XUMHUU  JUIA
PAKTUYECKOM AEATEIbHOCTU YEIOBEKA,

CO371aBaTh MOJEIM M CXEMbl JUIsl PEIIeHUs YYEOHBIX U MO3HABATENbHBIX
3ajay;  MOHMMATh  HEOOXOJAUMOCTh  COONIOZEHUS  TMpEAIUCaHUM,
IIpEUIaraéMbpIX B MHCTPYKLMAX I10 HMCIOJIB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOI XUMHH H JIP.



TemaTnueckoenJIaHUPOBaAHUE

TeMaaneCKoenJIaanOBaHneMaTepnaﬂaBSK.ﬂacce

XUMHUYECKUE TTOHITHS .
Ddusnyeckue u
XUMHNUYCCKHUC ABJICHUA

pkcriepuMeHnT Ne 1 «Boiaenenue
W TIOTJIOIICHUE TeIIa —
[IPU3HAK XUMUYECKOU
[pEAKIIUM

SIBJICHUU

(u3nyeckue npoueccs ot
XAMHYECKUX PEaKIui

Nen/ Tema Conepxanue HeneBasiycranoBkayp| Kou- |[lnanupyembiepesyibra Ucnosib3oBanueodopy
n oKa BOYaco ThbI JOBaHUsA
B

1 Metonbl  mosnanus  BlIpaktuueckast pabora Ne | 3HAKOMCTBO ¢ 2 [YmeHue oJb30BaTbes/laTunk TEMIIepaTyphbl
XUMHH. «M3yueHue CTPOCHHUSOCHOBHBIMU  METOJaMU HarpeBaTEeIIbHBIMU (TepmonapHslit),
OJKCIIEpUMEHTAJIbHBIE  [IIAMEHU) HayK1 npudopaMu CIIUPTOBKA
OCHOBBI XUMUU

2 Metonbl  mosHaHus  BJlaGopatopHslii ombIT Ne 1 3HAKOMCTBO ¢ 1 |Onpenenars BO3MOXHOCTB/laTunk TeMIepaTypbl
XUMHH. «/lo  Kakoil  TeMIepaTypblOCHOBHBIMH  METOJaMHy| [POBEIECHUST peakUud H(TepMOIapHbIii),
JKCIIEpUMEHTAJIHBIE  [MOKHO HarpeTh BELECTBO?»  |[HAYKHU [IPOLIECCOB,  TPEOYIOIMX/CIUPTOBKA
OCHOBBI XUMUU HarpeBaHus

3 Metonel  no3HaHus — BJlaboparopHsblil onbiT Ne 2 Jlate mnpencraBnenue o 1 [Ymenue BbIOMpaTh/laTunk TeMIepaTypsl
XUMHH. «3mepenne TEMIEPATYPBITOYHOCTH U3MEpPEHUN npuOOpBl JUIsl IPOBEACHUAIATUHOBBIHN, TEPMOMETD,
JKCIIEpUMEHTAJIbHBIE  [KUIIEHUS BOJbI C IOMOILBIO U(POBBIX JaTYMKOB 1| U3MEpEHUH,  TPeOYIOMMXPICKTPHUUECKAs ITUTKA
OCHOBBI XUMUU naTyuMka =~ TeMIIEepaTypbl  HMAHAJOTOBBIX MPUOOPOB TOYHOCTH ITOKA3aHUH .

TEpPMOMETPA»

4 Metoabl  mo3HaHus  BJlaGopatopHslii onbIT Ne 3 ChopmupoBathb 1 [3Hate rpolueccsl,/{aTynk TEeMIIEpaTyphbl
XUMUU. «Ornpenenenue TEMIIEpaTypIPEACTABICHHE 0 MIPOTEKAIOIINE npy((TepMOTIApHBIi)
OKCIIEpUMEHTAJIBHBIE  [UIABJICHUA M KPUCTAJUIM3alMUTEMIIEpaType IJIaBJICHHUS, [UIABJICHUN BELIECTB M HX
OCHOBBI XUMUH MeTaJlia 00paTUMOCTH TJIABJICHUS] KPUCTAJIN3ALNN

1 KPUCTAJUIM3ALMH

S [lepBoHavyasIbHBIE JlabopaTopHbIit onibIT Ne 4 DKCIIEPUMEHTATHHOE 2 [YMmetb oTnyars/laTdank
XUMHUECKHEe  MOHATUA.«Onpenesenrne BOAOIPOBOAHONOIIPENETICHHE BOJIOIIPOBOJHYIO BOYPJIEKTPOIIPOBOAHOCTH,
UucTtele  BemecTBa WU AMCTWIIMPOBAHHOW BOJBD)  [TUCTHILIMPOBAHHOMN 51 OTIUCTUIIIMPOBAHHOM, 1 (poBON MUKPOCKOIT
cMeECH BOJIOIIPOBOAHOM BOJIBI 3HATB, oueMy JULs]

[pOBE/ICHUS
PKCIIEPUMEHTOB
VCIIOIBb3YIOT
MCTHJIIMPOBAHHYIO BOJY
6 [ lepBoHaYaJIbHBIE J[eMOHCTpallMOHHBIN 3yueHne XuMUYECKUX 2 [YMeTh 0TIMYaTh JlaTunK TEMIIEpPATYpPHI

TJIATUHOBBLIN




7 [lepBoHavasibHBIE JleMOHCTpallMOHHBIN M3ydeHue sBICHUHN TIpU 3HATh, YTO TIPU [TpuGop AJ1s1 ONIBITOB C
XUMHUYECKHUE MOHATUS . PKcrepuMeHT Ne 2 . Pa3JI0KEHUU CIIOKHBIX [IPOTEKAaHUU PEAKLUN DIIEKTPUYECKUM TOKOM
[Ipocteie u cioxuble  |«Pa3noskeHne BOAbI BELICCTB MOJIEKYJIbI BELIECTB
BEILIECTBA DIIEKTPUYECKUM TOKOM» pa3pylLIa0TCs, 4 ATOMBI

cOoXpaHstoTCs (115
BEILECTB C MOJIEKYJIAPHBIM
CTPOCHHUEM )

8 [lepBoHavyasbHbBIE JIeMOHCTpallMOHHBIN DKCIIEpUMEHTAJILHOE 3HaTh GOPMYIHUPOBKY Becsl 21eKTpOHHbIE
XUMHYECKHE MOHATHS . PKCIepuMeHT Ne 3 . «3akoH TOKa3aTeNNbCTBO ACHCTBHSA 3aKOHA U yMETb IPUMEHATH
3aKOH COXpaHEHUS COXPAHEHHUsI MACCHI BELIECTB» [3aKOHA €ro Ha MpaKkTUKe, Ipu
MaccChl BELIECTB pELIEHNN PACYETHBIX 3a/1a4

9 Kitacchl JIeMOHCTpallMOHHBIN DKCIIEpUMEHTAJILHO 3HaTh 00BbEMHYIO OO cO-|[Iprbop ams
HEOPraHUYECKUX DKcriepuMeHT Ne 4 . OIPEACIIUTD COAEPIKAHUE CTaBHBIX YacTel BO3AyXa [ONPENEICHHS CO CTaBa
coequHenuil . CoctaB  [«Onpenenenue cocraBa KHCIIOPOJa B BO3IYXE BO3yXa
BO3lyXa BO3yXa»

10 Kiaccsl [IpakTuueckast pabora Ne 2 CHUHTE3 COJIU U3 KUCIIOThI 'YMeTh IpOBOAUTH LT poBoii MUKPOCKOIT
HEOPraHUYECKUX «[lomyyenne MegHOTrO 1 OKCHJIa MEeTalIa [IPOCTEUIIINE CUHTE3bI
coenuHeHuit . CBOMCTBA [Kymopocay HEOPraHWYECKUX BEIIECTB
KHCJIIOT . C UCIIOJIb30BaHUEM

MHCTPYKIUU
11 PactBOpBI UlaGopaTopHsblii onbIT Ne 5 ccnenosars MMeTh npencrasiaeHue o [JlaTuuk TemMmneparypsl
«3y4eHne 3aBUCUMOCTH 3aBUCUMOCTD Pa3HOW 3aBUCUMOCTH MJIATUHOBBIN
[PACTBOPUMOCTH BEILECTBA OT  [pPACTBOPUMOCTH OT PaCTBOPUMOCTH BEILECTB
TeMIIEpaTypb» TeMITepaTypbl OT TEMIIEPATYPbI
12 PactBOpBI UlaGopaTopHsblii onbIT Ne 6 Iloxa3aTe 3aBUCUMOCTb YMETh UCIIONIb30BaTh [{udpoBoii MUKPOCKOTT
«Habmronenue 3a pocrom [PACTBOPUMOCTH OT TEMIIE 111 (hPOBON MUKPOCKOIT ISt
KpUCTAJIJIOBY paTypsl n3ydeHus GopMel
KpHCTAJUIOB
13 PacTBOpHI. UlaGopaTopHblii onbIT Ne 7 ChopmupoBaTh MOHATHS lMeTs mnpexncraBieHue oJlaTumk TEMIIEPATYPB]]
«IIepechIieHHBINA PacTBOP» «pa30aBICHHBIN Pa3JIMYHON HACBHIIIEHHOCTHUNIATUHOBBIN
[pacTBOp», pacTBOpa  pacTBOPSIEMBIM
«(HACBILIEHHBII pacTBOP», BEILECTBOM
«T1epECHILICHHBIN

pacTBOp»




14 PactBOpBI [TpakTuueckas padora Ne 3 CchopmupoBathb 'YMeThb onpenenaTp/larunk ONTUYECKOU
«OrnpeneneHne KOHLECHTPAUHUIIPENCTABICHUE 0 KOHLIEHTPALMI0 PACTBOPA,IOTHOCTH
BEIIECTB KOJIOPUMETPUUECKUMKOHLIEHTPALIUN BELECTBA MCII0JIb3YS] MHCTPYKLUIO
110 KaJIMOpPOBOUHOMY IpauKy» KOJIMYECTBEHHOM
aHaIN3e
15 Kpucramioruaparst JlaboparopHsblii onbiT Ne 8 CdopmupoBath nmoHsTue 3HaTh ciocoOHOCTBlaTunk TeMIIepaTyphbl
«Onpenenenne  temneparypbl«Kpucramioruapar» KPUCTAJIJIOTUAPATOB [JIATHHOBBIN
[pa3I0KEeHUs pa3pyuiaTbcst
KPUCTAJIJIOTUAPATA [IPY HarpeBaHUH
16 Kiaccsl [TpakTuyeckas padora Ne 4 CchopmupoBats YMmeres omnpeaensate  pHJlaruuk pH
HEOPraHUYECKUX «Onpenenenne pH pactBopoBpencrasieaue o  pH [pacTBOpOB
COETUHEHUIA. KHUCJIOT U IIEeJI0uei» Cpelbl KaK
OcHoBaHus XapaKTEPUCTUKHU
KHCJIOTHOCTH pacTBopa
17 Kitacchl JlaGoparopublii onbiT Ne 9 ChopmupoBatsb [Ipumenars ymenus no/latunk pH
HEOPraHUYECKUX «Onpenenenue pH pas3-IpeACTaBICHUE O IIKaJIE OIPEICICHUIO pH B
COCIMHECHU. JINYHBIX CpEI» pH [IPaKTUYECKON
OcHoBaHus NIESTEIIbHOCTH
18 Kitacchl JlaGoparopusiii onbiT Ne 10 DKCIIEpUMEHTAJILHO [lonuMath cymHocTte/latunk  pH, nosarop
HEOPraHUYECKUX «Peakmus HENTpaIu3anum».ioKa3arhb XUMHUYECKHE nporecca HeHTpanuzauuuoobEMa KHUJKOCTH,
COCIMHEHUM. J[eMOHCTpallMOHHBIN CBOMCTBA OCHOBaHUI M [PUMEHSTHh  IPOLECCOIOPETKA, JaTUYUK|
XuMunyeckue cBorictBa prcnepuMeHT Ne 5 «OcHoBaHMS HENTpaIu3anuu HaTeMIIEpaTypbl
OCHOBaHHI TeroBoir »ddexT peakiuyl [MPaKTUKE MJIATUHOBBIM, JaTYUK|
TUIPOKCUIA HaTpus v NaBJICHNUS, MarHuTHas
YTIIEKUCIIBIM Ta30M» MelIanka
19 CaoiicTBa JlaGopaTtopusbiit onbiT Ne 11 Mcnonb30Bath YMeTh onpenensate/laTunk pH
HEOPraHUYECKUX «OmnpeneneHue  KUCIOTHOCTHUIIOJIYYEHHbIE 3HAHMS s KHCIIOTHOCTb I10YB
COETMHEHU I MTOYBbI» oTnpezeneHus
KHCIIOTHOCTH pacTBOPOB
20 XUMHUECKas CBA3b JleMOHCTpallMOHHBIN OMBIT IloxazaTb  3aBHCHMOCTH| YMmeTs ompenenats tum/laTumk TEMIIEPATYPB]]
Ne 6 «TemnepaTypa muiaBIeHUS|PUINIECKUX CBOMCTB KPUCTAJUTMYECKUX PEIIETOKIIIIATHHOBBIM, JATYHK
BEIIECTB C Pa3HbIMU TUIIAMHBEILIECTB oT TUIA 1o TEMIEpaTypeTeMIIepaTypsl
KPUCTAITMYECKUX PEIIETOK»  [XUMHUYECKOHN CBS3H I1aBJICHUS TepMOIIapHbIN




TemaTnyeckoenJIaHMpoOBaHUey4YeOHOroMaTepualaBIkiIacce

Ne  Tema Copnepxanue IleeBast ycTaHOBKA KoJu-Bo [Lianupyemsbie Hcnosb3oBanue
/1 YpoKa 4acoB [pe3yJibTaThl 000py10BaHUSA
1 Teopus JlemoHCcTpauroHHbIN onbIT  [[Ioka3ars, 4To 1  [BHaTs, uTO pacTBOpeHHE — [[laTunK TeMIeparypbl
piektpoautudeckod  Ne 1 «TemnoBoit addexr [PaCTBOPEHUE BEIIECTB (hU3UKO-XUMUYECKUIT MJIATUHOBBIN
CCOLMALIUN [PAaCTBOpPEHUS BEIIECTB B MMEET psiJl IPU3HAKOB rpoLecc
BOJIE» XUMUYECKON peaKuu
2 Teopus [TpakTuyeckas pabora Noe 1 Benenue nmonaruit 1 |Ymerb skcniepumeHTanbHO [JlaTunk
DIIEKTPOJINTUYECKON  [«OJIEKTPOJIUTHI U KQIIEKTPOIUT» U OIPEEATh ANEKTPOJIUTHI  PIEKTPONPOBOJHOCTH
ICCOLMAlluU HEAJIEKTPOJIUTHD) «HEIIEKTPOIIUT» 1 HEBJIEKTPOJIUTHI
3 Teopust JlaGopaTopubiit onbiT Ne 1 Cdopmuposath 1  [3naTh, Kakoe BIUSHUE JlaTunk
PIEKTPOJUTUYECKON  [«BiusiHue pacTBOpUTENS HA  [IPEACTABICHUE O BIUSHUU OKa3bIBaeT BOJIa Ha RIEKTPONPOBOAHOCTH
ICCOLMAlIUU TUCCOLIUALINION [pacTBOpPUTEIIS Ha ITUCCOLIMALIMIO BELIECTBA
TACCOLMALINIO
DIIEKTPOJINTA
4 Teopus Jlabopatopusriii onbiT Ne 2 OJKCIEPUMEHTAIBHO BBECTH| 2 [YMeTh onpenensiTh JlaTunk
piekTposnuTudeckol  [«CuibHBIE U ci1a0ble MOHSTHE «CIIA0BIN CUJIbHBIE U cl1a0ble PIIEKTPONPOBOJHOCTH
NUCCOLUALINY . DIIEKTPOJINTHD) DIIEKTPOJINT AIIEKTPOJIUTHI € IIO- MOILBIO

CuJIbHBIE M CIa0bIe
PIEKTPOJIUTHI

maTynKa
PIEKTPOIPOBOJHOCTH




S Teopust JlaGopaTopHbIii onbIT Ne 3 CdopmupoBath 3HATh 3aBUCUMOCTD JlaTunk
DIIEKTPOJINTUYECKOW  [«3aBUCUMOCTh [IPEACTABICHUE O PIIEKTPOIPOBOAHOCTH PIEKTPOIPOBOJHOCTH
U CCOLIAuN PIEKTPONPOBOJHOCTH 3aBUCUMOCTH [pPacTBOPOB OT
[PaCTBOPOB CHJIBHBIX PIIEKTPOIPOBOJHOCTH KOHLIEHTPAllui NOHOB
PIEKTPOJIUTOB OT [pacTBOPOB OT
KOHIIEHTPAllUU NOHOBY KOHIIEHTpalluu MOHOB
6 Teopust [TpakTrueckas padora No 2 3aKkpenuTh 'YMeTh sKcniepuMeHTanbHOo [JlaTunk
pIEKTpouTHYeCKOW  [OImpeneneHne KOHIEHTPaluK [[IPEICTAaBICHUE O OIIPEIEIATD PIEKTPOIPOBOJHOCTH
UCCoLaluu COJIU T10 BJIEKTPOIPOBOJHOCTH [3aBUCUMOCTH KOHLICHTPALIUIO COJIH B
[pacTBOpa» PIEKTPONPOBOJHOCTH [PaCTBOPE C IMMOMOIIBIO
[pPacTBOPOB OT maTynuKa
KOHIIEHTpalluu HOHOB PIIEKTPONPOBOAHOCTH
7 Teopus JlaboparopHslii onbiT Ne 4 Hccnenosats [IpumeHATh 3HaHUA O JlaTunk
piekTposnuTudeckoil  B3aumonelcTBue THIPOKCHIA (0OCOOEHHOCTH POTEKAHUS [pEaKIIMM HEUTPAIU3ALMH B PIEKTPOIIPOBOJHOCTH,
TUCCOLIUALUY . Oapus ¢ CepHOM KUCIOTON» [pEaKLIU HEUTpau3aun MHBIX YCIOBHSIX Imo3aTop 00bEMa
Peakuyy HOHHOTO PKUKOCTH, OrOpeTKa
oOMeHa
8 Teopust JlaGopaTopHsblit onbiT Ne 5 DKCIIEPUMEHTATBHO 3HaTh, UTO BCE JlaTunk
pIIeKTponuTHYeckoil  OOpa3zoBaHMe cosel Moka3aTh 0Opa3oBaHue [PACTBOPHUMBIE B BOJIE COJI PIIEKTPOIPOBOJHOCTH
U CCOLTMALIU AMMOHHUS MOHOB P peaklun SIBJISIIOTCS CUJIbHBIMU
aMMHaKa C KUCIOTaMHU PIEKTPOJIUTaMU
9 Xumunyeckue peakuuu . JlabopatopHsiii onbIT Ne 6 M3yueHne OKACIUTENBHO- Mmets npencraBinenue o [JlaTyuk TeMrepaTypbl
OKHCIUTENBHO- «3yuenune peakuuu BOCCTAHOBUTEIBHBIX TEIIOBOM 3P dexTe MJIaTUHOBBIN
BOCTaHOBUTEIIbHBIE B3alMOJICHCTBUS CynbpuUTa IPOLIECCOB, OKHCIIUTEIbHO-
peaxuu (OBP) HATpUs C IEPOKCUIOM MIPOTEKAIOIINX C BOCCTAHOBUTEJIbHBIX
BOZIOPOA» BBIJICIICHUEM SHEPTUN peakuuit
10 [Xumuueckue peakiuu . JlabopatopHslii onbIT Ne 7 Jlokasars, 4TO B Mmets npencrasinenus o [Jlaruuk pH

OBP

«3menenne pH B xone
OKHUCIIUTEILHO-

BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ»

MpoIiecce MPOTEKaHMS
OBP B03MOXHO
00pa3oBaHKE KUCIOTHI

I I CJI09YH

pa3- JUYHBIX MMPOAYKTaxX
OKHCIINTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX

€aKIUU




11 [Xumudeckue peakuuu. JlabopaTopHblii ombIT Ne 8 KosnnuecTBeHHO 3HATh, YTO METAJLIbI JlaTuynK HaNpsKEHUS
OBP «CpaBHUTEIbHAS 0XapaKTepU30BaTh SBJISIIOTCS
XapaKTEepUCTHKA BOCCTaHOBUTEIBHYIO BOCCTAHOBUTEISIMU C
BOCCTAHOBUTEIb HOM CIIOCOOHOCThH METAJIIOB [pa3sHoM
CIIOCOOHOCTH METaJLIOB» BOCCTaHOBUTEIbHOMN
CIOCOOHOCTBIO
12 Xumuyeckue peakuuu. JleMoHCTpaluOHHbIE ONBITHI Ne [MI3y4nuTh 3aBUCUMOCTD 3HATh 3aBUCUMOCTD [TpuGop mst
Cxopoctb xumuueckoil 2 «/3yueHue BIUSIHUS CKOPOCTH peakLuu OT CKOPOCTH pEaKLMH OT MJUTIOCTPALU
peakuuu pa3InyYHbIX (PaKTOPOB Ha [pa3TUYHBIX (DaKTOPOB [Pa3IMYHbIX ()AaKTOPOB —  3aBHCUMOCTH CKOPOCTHU
CKOPOCTb pPEaKLIUN» TeMIIepaTyphl, XMMUYECKON pEeaKLMU OT
KOHILICHTpaLUU [yCJIOBHI
[pearupyroumx BeIecTs,
KaTajlin3aTopa, IpUpPOAbI
BELIECTB, 10N
COIPUKOCHOBEHUS BELIECTB
13 Hewmeramnsl. ['anorens! JleMOHCTpAlIMOHHBIN OIBIT JKCIIEpUMEHTAILHOE 3HaTh PU3NIECKUE U IArnirapat Jisi IpOBEIECHUS
Ne 3 «3yuenne puznyeckux U U3ydyeHue GPU3nIecKux u XMMHYECKHE CBOMCTBA XMMHYECKHX IIPOLECCOB
XMMHUYECKHX CBOMCTB XJIOPa» |[XUMHYECKHX CBOWCTB raJIOTEHOB . (AIIXP)
XJIo0pa 'YMeTb 3annchIBaTh
[YpPaBHEHUS peaKkuid
raJIOT€HOB C METAJUIAMU,
HeMeTallllaMH, UX
[Pa3INYHYIO0
OKUCIIUTEIBHYIO
CIOCOOHOCTh
14 [[anoreHsl [TpakTiueckas padorta Ne 3 OrnpenennTs coaepKaHue 'YMeTb IPUMEHSITH JlaTurk XJI0pUa- HOHOB
«OrnpeneneHue coaepx aHus  [XJIOPHUI-UOHOB B MOHOCEJIEKTUBHBIE
XJIOPUJI-MOHOB B MCCIEelyeMbIX pacTBOpax IMTaTYNKH

MUTHEBOI BOACSY




15  [CepoBoaopon, JleMOHCTpallMOHHBIHN OMbIT: MN3yunTh 1ab0paTOpHbIE 3HaTh J1abOpaTOpHBIC IAnimapart Jyisi IpOBEICHUS
CyIb(HIBI «[TomyueHne cepoBoOpPOJa U |CTIOCOOBI MOTYUEHUS CIIOCOOBI OTYYCHHUS XUMHYECKHX PEAKIIUM
M3y4YEHHUE €r0 CBOMCTBY. CEpOBOAOPOJA, €r0 CEpOBOAOPOJA, €r0 (AITXP), mpubop mis
JIaGopaToOpHBIiA OMBIT: CBOMCTBA U CBOMCTBA (u3nvYecKre 1 XUMHYECKHE [TOJTyYSHHS T'a30B WIN
«CHHTE3 CepoBOOPO/IA. cynb(puIoB CBOICTBA . YMETh anmapar Kumnmna.
KauecTBEeHHBIE peaKIMK Ha [IPOBOJUTH KaueCTBEHHbBIE
CEepOBOJIOPOA U CYIb(UIBD) [pEaKIIMU Ha CEpPOBOIOPO U
COJIM CEPOBOIOPOJAHOMN
KHCJIOThI, COCTaBJISTh
COOTBETCTBYIOLIME
YPaBHEHHUSI XUMHUUYECKHUX
[peaKuuii
16  [Hemeramsl . Okcu- bl |JIeMOHCTpallMOHHBIN ONBIT M3yunTh CBOKCTBA 3HaTh (pu3nUecKue u IAnmapar Jyisi IpOBEICHUS
cepsl . CepHu- crast No 4«3yueHue cBOMCTB CEpHHUCTOrO Tra3a XMMHYECKHUE CBOMCTBA XAMHYECKUX PEaKIUi
KUCIIOTA CEPHHUCTOIO ra3a U CEpHU- CTOU cepHucroro rasza . Ymers |(AIIXP)
KHCIIOTBD) 3anyChbIBaTh YpaBHEHUS
[peakLil ra3a ¢ BOJIOH, CO
iesI09aMu
17  |Hemeramisl . AMmuak JlaGopatopHslii onbIT Ne 9 JKCIIEpUMEHTAIEHO 3HATh, YTO PacTBOP JlaTunk
«OCHOBHBIE CBOICTBa T0Ka3aTh aMMHaKa B BOJI€ — CJIa0bIil PIEKTPOIIPOBOJHOCTH
aMMUaKa [PUHAJICKHOCTD DIIEKTPOJIUT. Y METh
[pacTBOpa aMMHaKa K OIpEeAEIATh ITO CBOMCTBO C
CJ1a0BIM 3JIEKTPOJIUTAM MOMOILIBIO JaTunKa
PIIEKTPOIPOBOJIHOCTH
18  |Oxcup azora (IV) JleMOHCTpallMOHHBIE ONBITHL:  [MI3y4yuTh MPOMBILIICHHBIE 3HaATh IPOMBIIUICHHbBIE U [[€pMOpE3UCTOPHBIIM

«[Tonyuyenue oxcuza azora (IV)
1 U3y4EeHHE ero CBOMCTBY;
«Oxucnenue okcuna azota (II)
o okcuaa azota (IV)»;
«B3anMoelicTBre okcua
azota (IV) ¢ Bomoit u
KHCIIOPOJIOM, T10- JTy4YeHHUe
Q30THOM KHCJIO- ThI»

1 1abopaTOpHBIE
CIOCOOBI OTYYECHHUS
okcuna azota (IV), ero
CBOICTBa, MPUMEHEHUE B
MPOU3BOACTBE a30THOMN
KHCITOTHI

ImabopaTopHBIE CITOCOOBI
MOJTy4YEHUs1 OKCHJIA a30Ta
(IV), ero pusnueckue u
XHMUYCCKHE CBOMCTBA .
'YMETh COCTaBIISITh
COOTBETCTBYIOIINE
YPaBHEHHSI XUMUYIECKIX
[pEaKLUM .

'YMeTh 0OBSICHATH
MMPUMEHEHHUE OKCHJIa a30Ta
(IV) B mpouzBoacTBe
A30THOM KHUCJIOTHI

aT4YUK TEMIIEPATyphI,
natauk pH, natunk
PIEKTPONPOBOJHOCTH,
anmnapar AJis IPOBEACHUS
XUMUYECKHUX PeaKIui
(AITXP), MarauTHas
MeEIIaKa.




19  |AzorHas kucnota u €€ [[Ipakruueckas padora Ne 4 DKCIIEPUMEHTATBHO 'YMETh UCIOJIb30BATh JlaT4uK HUTpAT- UOHOB
COJIN «OmnpeneneHne HUTpaT- HOHOB (OIPEIEIUTh COIEpKAHUE MOHOCEJIEKTUBHBIE
B [MUTATEILHOM PAaCTBOPE» HU- TPaT-UOHOB B MATYUKU TS
[pacTBOpax OIpeieTICHUs] HOHOB
20  [MunepanbHbIE JlaGopaTopusbiit onbiT Ne 10 DKCIIEPUMEHTAIBHO 'YMeTh 3KCiepuMeHTaNnbHO [JlaTunk
y1oOpeHus «OmnpeneneHne aMMUavYHON [pa3yinyaTh MOYEBUHY U OIpEelEsATh MOYEBUHY PIEKTPONPOBOJHOCTH
CEJTUTPBI 1 MOUYEBUHBI» MUHEpaJIbHbIE YI00OpeHus
21  Meramnbl. Kanbuuii.  Jlaboparopusiit onbiT Ne 11 JKCIIEpUMEHTAIBHO 3HaTh CBOMCTBA JTaTumnk
Coenunenus kanblus  («B3aumopneiictBue yCTaHOBUTH 0Opa3oBaHUe COEIMHEHUH KaJbLHUs U €roPIEKTPOIPOBOAHOCTH,
M3BECTKOBOM BOJIBI C CpEeaHEN U KUCITION COJIH BHAYECHUE B IIPUPOJIE U MarHuTHas MEIIanka,
YTJIEKHCIIBIM Ta30M» PKM3HU YeJI0OBEKa npuOOp IS MOJTyUeHUs
ra3o0B WJIK anmnapar
Kunma
22  Meramisl. XKeneso JlaGopaTopHsbIit ontbIT Ne 12 WccnenoBaTh mporiece 3HaTh, 4TO TIPOLIECC JlaTunk naBneHus

«OKHUCIIEHUE Kene3a BO
BIIQYKHOM BO3/TyXE»

DIIETPOXUMHUYECKOM
KOPpO3UH XKejie3a B

BO3/IyXe

KOPPO3UH METAIIIOB
MPOTEKAET B IPUCYTCTBUH
BOJIbI U KUCJIOPOJIa. 3HATH
(haKTOpBI, YCKOPSIONINE
[TPOLIECC KOPPO3HH
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