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[losicHuTenpbHAs 3amucKa

[IporpamMma s1aGopaTOPHOTO MPAKTHKyMa MO XUMHUU TpeaHa3HAUYCHA s
obOyuarommxcst 9 kiacca um paccuutaHa Ha 34 yvaca (1 yac) Ha 0asze 1eHTpa
«Touxka pocray.

[IpopunbHblii  KOMIUIEKT oOoOpyaoBaHusi 1eHTpa «Touka pocTay
obOecnieunBaeT 3(P(EKTUBHOE JOCTH)KEHHE O00pa30BaTENbHBIX PE3YJIbTATOB
oOyJaroumMMucss 1o MporpaMMaM €CTECTBEHHO-HAyYHOM HalpaBlIEHHOCTH,
BO3MOXXHOCTh YTITyOJIEHHOTO MU3yUEHUs OT/IEIAbHBIX MPEAMETOB, B TOM YUCIIE JIIS
dbopMHpoOBaHU HM300PETATENBCKOTO, KPEATUBHOTO, KPUTUUYECKOTO MBIILICHUS,
pa3BUTHs (PYHKIIMOHAIBHON TPAMOTHOCTH y OOYyYaloUIMXcs, B TOM YHCIE
€CTECTBEHHO-HAYYHON U MaTeMaTUYECKOM.

CoBpeMeHHbIE SKCIIEPUMEHTANbHbBIE HCCIEA0BAaHUS [0 XUMUH YXKE TPYIHO
MpencTaBuTh 0€3 HCIOJb30BaHUs HE TOJNBKO AaHAJIOTOBBIX, HO M IU(POBBIX
U3MEPUTEIBHBIX npuOOpoB. B ®denepaibHOM ['ocynapcTBeHHOM
O6pazoBarenbHoM  Ctangapre (PI'OC) npomnmcaHo, YTO OJHUM U3
YHHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, NMPUOOPETAEMBIX YYAIIUMHUCA, JTOJIKHO
CTaTh YMEHHE «IPOBEACHHS]  OMBITOB, TMPOCTHIX SKCHEPUMEHTATbHBIX
UCCIIEIOBAaHUM, TPSAMBIX M KOCBEHHBIX H3MEPEHHH C HCIOJIb30BAHUEM
aHAJIOTOBBIX M NHUQPPOBBIX H3MEPUTENBHBIX MpuOOpoB». Llupokuit chexTp
JaTYNKOB TO3BOJISET YYallUMCs 3HAKOMUTBCSA C MapaMeTpaMH XUMHYECKOTO
HKCIIEPUMEHTa HE TOJIBKO HAa KaUeCTBEHHOM, HO W HA KOJMYECTBEHHOM YpPOBHE.
[udposas nabopaTopusi MO3BOJISET BECTH UIUTEIbHBIA SKCIIEPUMEHT JaXKEe B
OTCYTCTBHE OJKCIEPHMEHTaTOpa, a YacToTa HMX HW3MEpPEHUl HEemoABIacTHA
YeJI0BEYECKOMY BOCIIPHUSTHIO.

B mnpomecce ¢dopMupoBaHHS OKCHEPUMEHTANTBHBIX YMEHUH YYCHHK
o0ydJaeTcsanpeICTaBIATh MHPOPMAIIHIO 00 HCCIIEIOBAHUHN B YETHIPEX BUAAX:

B BepOATbHOM: OIMCHIBATh OSKCIIEPUMEHT, CO37]aBaTh CJIOBECHYIO MOJIENb
JKCIIEPUMEHTa, (UKCHUpOBaThH BHUMAHUE HA  H3MEpSAEMBIX  BEJIUYMHAX,
TEPMHHOJIOTHH;

B TaOJMYHOM: 3allOJIHATH TAOJUIBl JAHHBIX, JIEKAIIUX B OCHOBE IMOCTPOCHHUS
rpa@ukoB (P 3TOM y YYAIIMXCS BO3HHUKAET MMEPBUYHOE MPEICTABICHUE O
Maciitabax BeJIMYnH);

B rpaduyeckoM: CTPOUTh TpauKkyd 1O TaOIMYHBIM JaHHBIM, YTO JaET
BO3MOXKHOCTh T€pEX0/a K BBIIABIDKEHUIO THUIIOTE3 O XapaKTepe 3aBHUCHUMOCTH
MEXIy BeIHMUMHAMHU (MPU OTOM YYHMTEIh TIOKA3bIBAaCT MPEUMYIIECTBO B

BU3YyaJIn3allnn 3aBUCUMOCTEH MCIKIY BCJIMYMHAMU, HarjsiAaHOCTDb u



MHOTOMEPHOCTb);
B BHJE MaTeMaTUYECKUX YPABHEHUMW: JlaBaThb MaTEMaTHYECKOE OIHCAHHE
B3aMMOCBSI3M BEJIMUMH, MaTEMaTHYECKOe 0000IIIEeHHUE.

Ilenp  gaHHOTO  MpPaKTHUKyMa  HampaBieHa  Ha  (OpMUpPOBaHUE
UCCJIeIOBATENILCKUX YMEHUHN Yy4aluxcsl, KOTOPbIe BBIPAKAIOTCS B CIEAYIOIIUX
JNEUCTBUAX: ONpEeNeTeHUe MPoOJIeMbl; TOCTAHOBKA MCCIEIOBATEIbCKON 3a7auu;
IUTAHUPOBAHUE PEILICHUS 33JauM; TOCTPOCHUE MOJEINICH; BBIIBH)KEHUE THUIIOTES;
AKCIIEpUMEHTAJIbHAs MPOBEpPKA TUIOTE3; aHAIM3 JIAHHBIX AKCIIEPUMEHTOB HWIIU
HaOJI0/IeHUH; OPMYITHMPOBAHUE BHIBOJIOB.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBbI

Jluunocmmnoie pesyiomamal

- OmnpexeneHne MOTUBALIMU U3YUYEHHUS YU€OHOTO MaTepuaa;

- OreHruBaHHE YCBaMBAaEMOTO Y4YeOHOTO MaTepuana, HCXOHs U3
COLIMAJIbHBIX U JINYHOCTHBIX IIEHHOCTEH;

- TloBeIimenue cBoero oOpa3oBaTEILHOTO YPOBHS U YPOBHS F'OTOBHOCTH K
M3YUYCHUIO OCHOBHBIX MCTOPUYECKUX COOBITUM, CBSI3AHHBIX C Pa3BUTHEM
XHMHHU B 00IIeCTBA;

- 3HaHuWe mpaBUJI TOBEJCHUS B YPE3BbIYAWHBIX CUTYAIIUSIX;

- OreHMBaHUE COIMAIILHON 3HAYMMOCTH TPO(dECCHid, CBSI3aHHBIX C XUMHEH;

- Brnangenue npaBunamMu 0€30MacHOrO OOpalIEHUs] C XUMHYECKUMHU
BeIleCTBAMU W 00Opy/JOBaHUEM, TPOSIBJICHHUE  HKOJOTHYECCKOMN
KYJBTYPBI.

Memanpeomemmnule pe3ynbmamol

Komvmyrnukxamueuvie YVJ/I:

- TIOJIHOE M TOYHOE BBIPAKEHHE CBOMX MBICIEH B COOTBETCTBUHU C
3aJja4aMH U yCIOBUSIMH KOMMYHHKAIIHH;

- aJIeKBaTHOE MCIIOJIb30BAHME PEUEBBIX CPEACTB JJISl yUacTHs B JUCKYCCUU U
apTyMEHTAIllMd CBOCH TIO3WIIMHM, YyMEHHE TMPEACTaBIATh KOHKPETHOE
collepKaHMe C COOOIlEHHEeM €ero B NUCbMEHHOM U YCTHOM (opme,
OTpe/IeNIEHNuE CIIOCOOOB B3aUMOJICHCTBUS, COTPYAHUYECTBO B TMOHCKE U
cobope uHpopmaluuy;

- ompefelieHue CrnocoOOB B3aWMOJEUCTBUSA, COTPYAHUYECTBO B IMOMCKE U
cbope uHdpopmaluu, ygacTiue B Iuajore, IiiaHUpOBaHUE OOIIHMX CIIOCOOOB



paboThl, MPOSIBICHUE YBAKUTEIBHOTO OTHOLIEHUS K APYTUM YYalllUMCS;
OMMCAHKUE COAEPKAHUS BBIOJIHAEMBIX EUCTBUI C LENbI0 OPUEHTUPOBKU
B IIPEAMETHO-IIPAKTUYECKON JEATEIbHOCTH; YMEHHs YUYUTHIBATh pa3HbIC
MHEHHS W CTPEMUTHCA K KOOPJAMHAIMU PA3NUYHBIX [O3ULHUA B
COTPYIHUYECTBE;
(bopMyIIHpPOBaTHCOOCTBEHHOEMHEHUEHUTIO3UIINIO,APTYMEHTHPOBATEUKOOP/
UHUPOBaTh €€ C TMO3UUUSAMH NapTHEPOB B COTPYAHUYECTBE IIPU
BBIPa0OTKE 0OIIEro peieHNs] BCOBMECTHOMACSITEIbHOCTH;

OCYULIECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE
HEOOXOMMYIO B3aMOTIOMOIIIb;

IUIAHUPOBaTh O0IIKME CIMOCOOBI PabOThl; OCYIIECTBIATH KOHTPOJIb,
KOPPEKLUIO, OIIEHKY JAeMCTBUI NapTHEPA, YMETh YOEK1aTh;

UCIIOJIb30BaTh a/ICKBaTHbBIE SI3BIKOBBIE CPEACTBA ISl OTOOPaKEHUSI CBOUX
YyBCTB, MBbICIIEd, MOTHUBOB U MOTPEOHOCTEH; OTOOpakaTb B peuun
(omucanue, OOBSICHEHHE) COJICPIKAHHE COBEPIIACMBIX ICHUCTBHN, KaK B
(dbopMe rpOMKOW COIMAIM3UPOBAHHONW PeYH, TaKk U B (OpME BHYTPEHHEM
peun;

pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHIIMIO, UCIOJb3Ysl CPEICTBA
YCTHOM M TNHUCbMEHHOM KOMMYHHMKAallMU INpu pabdoTe C TEKCTaMu
y4eOHMKAa M  JIONOJHHUTEIbHON JIMTEpaTypod, CHOPaBOYHBIMU
TaOJIMIaMU, MPOSABIATH TOTOBHOCTh K YB@)KEHHUIO HWHOW TOYKHU

3peHUs TPU OOCYKIACHUU PE3YJIbTATOB BBIMOJHEHHON PAaOOTHI.

IlIpeomemmnnie pezynrvmamot
Obyuarowuiicss Hay4umcs:

NPUMEHSTh OCHOBHBIE METOJbl TO3HAHUA: HaAONIOJCHUE, HW3MEpPEHHUE,
DKCIIEPUMEHT;

OMKCHIBATH  CBOMCTBA TBEPHBIX, JKHJIKHX, Ta3000pa3HBIX BEIIECTB,
BBIJICTISIS WX CYIIIECTBCHHBIC ITPU3HAKH;

pacKphIBaTh CMBICT 3aKOHAa COXpPAHEHHS MacChl BEIIECTB, AaTOMHO-
MOJIEKYJISIPHON TEOPUH;

pa3nuyaTh XUMHUECKUE U (PU3UUECKUE SIBICHUS,

Ha3bIBATh NMPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUYCCKUX PEAKIIHIA;
coOro1aTh TIpaBuiIa 0e30macHor paboThl MPY MTPOBEACHUH OIBITOB;
M0JI30BaThCS JJTA0OPAaTOPHBIM 000PYAOBAaHUEM U MTOCYI0M;

noJly4aTh, COOMpATh Ta3000pa3HbIe BEIIECTBA U pPACMO3HABATH UX;



XapaKTepu30BaTh (U3MUECKUE U XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCIUHEHUI, MTPOBOJUTH OMBITHI, IOJITBEPKIAIOIINE
XUMHUYECKUE CBOMCTBA 3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
pPacCKpbIBaTh CMBICII MOHSTHUS «PACTBOP», BBIUUCIATH MACCOBYIO JIOJIIO
pacTBOPEHHOTO  BEIIECTBA B  PAcTBOpE, TOTOBUTH PAaCTBOPHI  C
ONPEAECIEHHON MAaCCOBOM 10JIEW pACTBOPEHHOTO BEIIECTBA;
XapaKTepU30BaTh 3aBUCUMOCTh (DU3NYECKHUX CBOMCTB BEHIECTB OT THUIIA
KPUCTAUTMYECKON PEmETKY, ONpeAessiTh BHUJ XUMHUYECKOH CBSI3U B
HEOPTaHUYECKUX COCTUHEHUSX;
pacKpblBaTh ~ OCHOBHBIE  TOJIOKEHUST ~ TEOPUU  DIIEKTPOJUTUUECKOM
JMCCOLHALINYI, COCTABJISATh YPABHEHUS BJIEKTPOIUTHYECKOW THUCCOLMALINU
KHCJIOT, IIEJI0UeH, COJIel U peaklnii MFOHHOTO OOMEHa;
pacKpbIBaTh CYUIHOCTb OKHCIIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHA,
ONPENENATh OKHUCIUTEIh U BOCCTAHOBUTENb, COCTABJISATH YypPaBHEHHS
OKHUCIIUTENIbHO- BOCCTAHOBUTEIBHBIX PEAKIUN;
Ha3bIBaTh (PAKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUYECKON PEaKIIny;
XapakTepU30BaTh  B3aMMOCBSA3b MEXIY COCTaBOM, CTPOCHUEM W
CBOMCTBaMHU HEMETAJJIOBU METAJLIOB;
MPOBOAUTH OMBITHI MO MOJYYEHUI0O W U3YYECHHUIO XMMHUYECKHX CBOWCTB
Pa3JIMYHBIX BEUIECTB;
IPaMOTHO O0paIaThCsl ¢ BEIMIECTBAMHU B TTOBCEAHEBHOM JKU3HMU.
Ooyuarowuiica noayuum 603MOMCHOCHIb HAYYUMBCA:

BBIIBUTaTh W IIPOBEPATH SKCIEPUMEHTAILHO THIIOTE3bl O XHUMHUYECKUX
CBOMCTBaX BEILECTB Ha OCHOBE MX COCTaBa U CTPOEHUSI, UX CIIOCOOHOCTH
BCTYIIaTh B XMMHUYECKHUE PEAKIIUU, O XAPAKTEPE U MPOAYKTAX PABIUYHBIX
XAMHUYECKUX PEAKIUN;

XapaKTEPU30BATh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOWCTBAM,
YCTAHABIIUBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEXK]1y JTaHHBIMU
XapaKTEPUCTUKAMH BEIIECTBA;

COCTaBJISITb MOJIEKYJIAPHBIE W TIOJIHbIE HMOHHBIE YpPaBHEHUS IO
COKpAIIEHHBIM HOHHBIM YPABHEHHUSIM;

MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISATH OKUCIUTEIbHBIE
WA BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTEIECHEN OKHUCIIECHHUS
2JIEMEHTOB, BXOJISIIIIMX B €TI0 COCTAB;

BBIIBUTATh W  MOPOBEPSITH SKCIECPUMEHTAIBHO THIIOTE3bl O
pe3yJibTaTax BO3JEHUCTBUSL Pa3IMUHBIX (HDaKTOPOB HA H3MEHEHHE
CKOPOCTH XMMHUYECKON PEAKIINY;



UCIIOJB30BaTh  MPUOOPETEHHBIE 3HAHMS  JJI1  DKOJOTUYECKHU
rPaMOTHOTO TTOBEJICHUS B OKPY>KaIOIEeH Cpee;

HCIIOJIB30BaTh MPUOOPETEHHBIE KITIOUEBbIC KOMIICTCHIIUU MPU BHITTOJIHCHUHN
MIPOCKTOB W PEIICHUH yYeOHO-MCCIECMOBATEIBCKAX 3aJad IO H3YUYEHUIO
CBOMCTB, CLIOCOOOB TMOJIYUYCHHS U paclio3HaBaHUs BEIIICCTB;

OOBEKTHBHO OIICHWBaTh WH(MOPMAIIMIO O BEMIECTBAX M XWMHUYECKHX
npoiieccax;

OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHMM 10 XUMUH A
MPaKTUYECKOMN JeATEIbHOCTU YEJIOBEKA;

CO3/laBaTh MOJCIM M CXEMbI JUIS PCIICHHS Y4eOHBIX U ITO3HABATEIbHBIX
3aj1a4; IIOHUMATh HEOO0XOIUMOCTh COOJIIOIEHUSA MPENUCAHNM,
MpeajaraéMblX B HMHCTPYKIMAX II0 HCIIOJb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XUMUH U JIP.



Conep:xanue nporpaMmmbl

BBenenne B Kypc «IKCnepHUMeHTAIbHASE XUMHuSI-9» (19)
Beoaneiit uncTpykTax mo Th. Xumus—Hayka 3KCriepuMeHTaIbHasl.

Jlemoncmpayuonnstit Ixcnepumenm Nel. O3HakomiieHe ¢ 1a00paTOPHBIM
o6opyoBaHueM; MpUEMBI 0€30macHO pabOTHI C HUM.

BxoaHoe TeCcTUpOBaHHE MO TEOPETUYECKUM M MPAKTUUYECKUM 3HAHUSAM 32
8kmacc

Pasnesa 1.Muoroo0pasue XMMHYECKMX peakUuil B IKCIEPUMEHTAIbHON
xuMuu (7 4)

Tema 1. Xumnueckue peakuuu (3 4)

IIpakTuyeckas padora Ne 1 «IIpaBuiia TexHuku 6€30MaCHOCTH MpU padboTe
c JnabopatopHbIM oOopyaoBanueMm. [IpaBuia TONB30BaHUS HArpeBaTEIbHBIMHU
YCTPOMCTBAMM

OBPBakcriepruMeHTAIBHOMXUMHH

JlabopamopnutitonvimNe I «13yuenvepeakinuB3anMoIeUCTBUACYIb(pUTaHAT
pUsIC IEPOKCUAOM BOAOPOAA»

TeruoBoit  s>pdekr xumuueckux peakuumid. Ilonstue 00 3K30-u
SHAOTEPMUYECKUX PEAKIIUIX.

Jemoncmpayuonnwtii onotm  Ne2 1lpuMepbl 5K30-HM  SHIOTEPMHUUYECKHUX
peaKkuu.

Jemoncmpayuonnstii onvtm Ne3 «TennoBoii 3pPexT pacTBOpEHHUS BEIIECTB
B BoJIe». CKOPOCTh XUMUUECKUX PEAKIUI

Jemoncmpayuonnstii onvim Ne 4 B3auMo1eCTBUE IIMHKA C COJSIHOU U
YKCYCHOM  KHCJIOTaMHU. B3auMOIelncTBHE TpaHYyJMPOBAHHOIO IIMHKA U
IIMHKOBOW TMBLIM C COJSHOM KucioTou. B3anmmoperictBue okcuma meau (I) ¢
CEpPHOU KMCJIOTOM Pa3HOM KOHUEHTPALMU [IPHU PA3HBIX TEMIEpaTypax.

IIpakTnueckas padora Ne2. V3ydyeHue BIMSHUSA YCIOBHM ITPOBEICHUS
XMMHUYECKOU peaKIMy Ha €€ CKOPOCTh.

Jlabopamopneiii  onoim  Ne2  «CpaBHUTENbHAsT  XapaKTEPUCTHKA
BOCCTAaHOBUTEJIHHOU CITOCOOHOCTH METAJIIOB)

IToaroroska x ' 1A
Tema 2.9JeKTpoauTHYECKasi AUccoHanms (44)

DNEKTPOJUTAYECKAss JUCCOIMALUs — TJIABHOE YCIOBUE MPOTEKAHUS
peakiui B pacTBOpax.
Jlemoncmpayuonnuiii onvim Ne5 Hcnertanue



PaCTBOpOB BCIICCTB HA DJICKTPUUCCKYIO ITPOBOANMOCTD.

Jemoncmpayuonnviit onvim N6 «ONEKTPOJUTBI MU  HEDIEKTPOJUATHD)
DIIEKTPOJIUTHYECKAS JUCCOLUALNS KUCIIOT, IEJI0YEH U CONEM.

Jlabopamopnuiit oneim Ne 3. «CunbHble W cla0ble DJIEKTPOJIATHD)
OnpeneneHne KUACIOTHOCTU- OCHOBHOCTH CpPEAbl MOJYYEHHBIX PAacTBOPOB C
MTOMOILBIO MHAUKATOPa U AaTYMKA 3JIEKTPOIPOBOJHOCTH

Jlabopamopnoiit oneim Ne 4 «3aBUCHMOCTb 3JIEKTPOIPOBOJHOCTH
PacTBOPOB CHJIBHBIX 3JIEKTPOJIUTOB OT KOHIIEHTPALIMH HOHOBY» Peakuuu nOHHOTO
oOMeHa.

Jlabopamopnuiii onvim Ne5 «B3anmonericTBre THAPOKCHIA Oapusi ¢ CEpHOU
KHUCJIOTOW»

Jlabopamopnwiit oneim Ne6 Peaknuum oOMeHa MeXAy pacTBOpaMu
AJIEKTPOJIUTOB.

Ilpakmuueckaa paboma Ne3. «OnpenencHue KOHUECHTPAUUMUA COJU IO
AJEKTPOIIPOBOIHOCTH PACTBOPA»

IToaroroska k A

Ilpakmuueckaa paboma Ne4 PermieHue SKCIIEPUMEHTAIBHBIX 3314 MO TEME
«OIIEKTPOIUTUYECKAS TUCCOLIUALINS.

TecToBblil KOHTpPOJL O pazaeny «MHorooOpasue XMMHUYECKUX PpEeakluuil B
AKCIEPUMEHTAIILHOU XUMUID.

Pazgen 2. IIpakTMkyM 1O M3Yy4YEHHIO CBOMCTB MNPOCTHIX BelIECTB:
HEMETAJJIOB M MeTAJUIOB, UX coeuHeHu# (204)

Tema 3.CBoiicTBa rajoreHon (24)

["anorensl: (u3nyeckue U XuMHU4Yeckre cBorcTBa. COEMHEHUs TaJIOr€HOB.
XJI0pOoBOAOPOA

Jlabopamopnutii onetm Ne7 Pacrio3HaBaHUE COJITHOM KHUCJIOTBI, XJIOPUJIOB,
OpOMHI0B, HOJIUIOB U HOA.

Jlabopamopnutit onvtm Ne8. OTOenuBaromye CBOMCTBA Xj0pa.

Jlabopamopnweiii  oneim  Ne9. B3auMHOE BBITECHEHUE TaJIOTEHOB U3
pPaCTBOPOB UX COJIEU

Ilpakmuueckaa paboma Ne5. «Onpedenenue cooeprcanus Xnopuo-uoHos
6 NUMbesoIl 600e)»

ITonroroska k ' 1A
Tema 4.CBoiicTBa KHCJI0POIa U cepbl (44)

Kucnopon: nmonyueHue u XuMHU4ECKUE CBOMCTBA.



Hemoncmpayuonnwviii onotm Ne7 «[lonyyenne u cobupaHue KUCIOpoJa B
nabopaTopuu U 3aroIHEHUE UM ra30MeTpay
Jlabopamopnuwiit onvtm Nel(). «I'opeHue cepbl Ha BO3AYXE U B KUCIOPOJIE»

Cepa. XumMuyeckre CBOMCTBA CEPBIL.

Jlemoncmpayuonnstit onvim Ne7. AnnoTponHbleMOAUPUKALIUN CEpBlL.
O3HakoMJIeHHE c oOpa3uamu cepbl U eé
IIPUPOJIHBIX COCAMHEHUN.

CoenuHeHus cepbl: CEpoOBOIOPO/I, CEpoBOAOPOAHAs KuciaoTa. CynbPuibl.

emoncmpayuonnviii onotm Ne§ OO0pa3ibpl NPUPOAHBIX CYIb(PHUIAOB U
CyJb(haToB.

Jlabopamopnuiii oneim Nell KauecTBEeHHBIE peaKUUU HA CYJb(HI-UOHBI B
pactBope. CoenuHeHus cephl: okcu cepsl (IV), cepHucTas KuciaoTa v €€ COJIu.
Jlabopamopnutii onvim Nel2 KauecTBEHHbIE pEaKIMM Ha CYJb()UT-UOHBI B
pactBope. CoenuHenust cepbl: okcug cepsl (VI), cepHas KuciaoTa u ee CoJu.
Jlabopamopnuiii onvim Nel3 KaduecTBeHHbIE peaKMU Ha CyJIb(aT-UOHbI
B pacTBOpe. CBOMCTBA CEPHOM KUCIIOTHI.
Jlabopamopneiii.  oneim  Nel4  U3yueHue
cBolcTB cepHOM kucnoTel [lonroroBka k A
Tema 5. CBoiicTBa a3zora u ¢ocdopa (5u4)

A30T:(hu3nYecKre U XUMUYECKUE CBOMCTBA. AMMUAK.

Jemoncmpayuonnviii onotm N9 Tb TlonyueHue ammuaka U €ro
pPacTBOPEHHE B BOJIE.

Jlabopamopnwstit  onetm  Nel5 «OCHOBHBIE
cBorcTBa aMMHaka» Coau aMMOHHSL.

Jlabopamopnuwvtii  oneim Nel6  BzaumojeiicTBue — cosei
aMMOHHMSI CO IeJIo4amMu A30THasi KHCJIOTA.

Jlabopamopnutii onvim Nel7. VI3yueHne CBOMCTB a30THOMKHUCIIOTHI

Ilpakmuueckaa paooma Ne6. «OmnpeneneHue HUTPAT-UOHOB B
nuTaTe’aIbHOM pacTBope» Coiiu a30THOM KUCIOTHI — HUTPATHI.

Jlemoncmpayuonnviit onotm Nel() OOGpa3ubl TPUPOAHBIX HUTPATOB H
docdaros.

Jlabopamopnutit onvtm Nel8 O3nakomiieHHWEe ¢ a30THBIMU U (HOCHOPHBIMU
yaoOpeHusimu. Pacro3HaBaHue a30THBIX YI0OpEHUM.

®dochop. Coegunenust ¢ocdopa: oxcun dochopa(V), oprodochopnas
kucyioTa u ee conu. dochopHbie yaoopeHus



Jemoncmpayuonnwtii onvtm Nel1 OGpasubl kpacHoro ¢ocdopa, okcuia
docdopa(V), npuponssix GocdaTos.

Jlabopamopmnutit oneim Nel8 «I'openue cepbl U pocdopa Ha BO3AyXe U B
kucnoponae» [lonroroska k ' MA

Tema 6. CBoiicTBa yriepoaa u kpemuus (44)

VYrnepon, ¢usmveckue CBONCTBA. AJUIOTpOIUs yTriepoja: anmas, rpadur,
KapOuH, QyiepeHpl. XMMAYECKHE CBOMCTBA YIJIEpo/a.

Hemoncmpayuonnviii oneim Nel2 Mopenu KpHUCTaUIMYECKUX PEIIETOK
anMasa u rpadura. OKcuabl yriepoaa. YrapHbld U YIiEKUCIbIA ra3bl. YToibHas
KHCII0Ta, KapOOHAThHI

Jlemoncmpayuonnstit onvim Nel3 OOpasubl TPUPOAHBIX KapOOHATOB U
CHIIMKATOB.

Jlabopamopnuiit onvim Nel9 KauecTBeHHasi peaklys Ha YTIIEKUCIIBIN ras.

Jlabopamopnutit onvim Ne2(). KauecTBeHHas peakiiys Ha KapOOHAT-UOH.

Jlabopamopnwtit onetm No2l «B3aumMoAeHCTBUE HW3BECTKOBOM BOJBI C
YTIEKUCITBIM Ta30M»

Ilpakmuueckaa paooma Ne7. «llonyuenue oxcuga yriaepoaa (IV) u
U3y4YEeHUE ero cBOMCTB. Pacrno3HaBanue kapOOHATOBY.

KpeMmuuii u ero coeuHeHuUs.

Jlabopamopneiii  (3anumamensuvtii) onvim Ne 22 «BplpamyBaHue
BOJOPOCIIEH B CHIINKATHOM KIIEE»
IToaroroska x ' 1A

KonrtposbHoe TecTupoBanue mno mnoapasaenay «lIpakrukym mno
HU3Y4YEHHIO CBOICTB MPOCTHIX BENIECTB HEMETAJJIOB UX COeAMHEHMID)
Tema 7. O01Ie 1 HHAMBHAYAJbHBIE CBOIicTBA MeTaJLIOB (54)

O6mue ¢uznueckue M XUMUYECKHME CBOWCTBA METAJUIOB: PEAKIUU C
HEMeTaJJlaMH, KHUCIIOTaMH, COJIIMH. BOoCCTaHOBHTEIBHBIC CBOMCTBA METAJIJIOB.
DIIEKTPOXUMHYECKUN PsAJT HAPSIKEHUI METaJIOB.

Jlabopamopnuiit onvtm Ne23. B3auMoAeiCTBHE METAIUIOB C pAacTBOPAMHU
coiei. BzaumopelictBue MeTauioB (MarHus, IIMHKA, JKeje3a, MeIU) C
pacTBOpaMM KUCIOT

Jlemoncmpayuonnstit oneim Nel4. VI3ydenuwe 0Opas3iioB METaJJIOB.
[llenounpie metamibl. CoeTMHEHUS IMICIOYHBIX METAJIJIOB

Jemoncmpayuonnwtii.  onvim  Nel5 B3aumoAelcTBUE  IIETOYHBIX
MeTaiIoB ¢ Bojgod. CBOMCTBAa IIEIOYHO3EMEIBHBIX METANIOB U HUX
COECIMHEHUM.



Jlemoncmpayuonnstii onvim Nel6 BzauMoneicTBHe MIETOYHO3EMEIBHBIX
MeTAJIOB ¢ BOjoi. OOpasipl BaXKHEUIIWX NPUPOJIHBIX COCIMHEHUN MarHus,
KaJIbIIHS.

CBolicTBa coequHeHn Kanblus. XKecTKOCTh BOIBI

Jlabopamopnoiit  oneim Ne24. (O3HaKOMJIEHHME CO CBOWCTBAaMU U
MpEBpaNICHUSIMU KapOOHATOB U THAPOKAPOOHATOB.

Jlabopamopnuiit onvtm Ne25. YcTpaHeHUE KECTKOCTH BOJbI B JOMAIIHUX
YCHOBHAX

CBoiicTBa aIlOMUHUS. AM(bOTepHOCTB OKCH A U THAPOKCHAA a TFOMHUHUA.

Jlabopamopnwtit oneim Ne26. lloinyyeHue THUAPOKCUIA QITIOMHUHHUS U
B3aUMOJICHCTBHUE €r0 C KUCIOTAMH U IIEJIOYaAMH.
XKeneso.

Jemoncmpayuonnwviii onvim Nel7. OOpa3upsl pyn xeneza. CxuraHue
’&Keje3a B KHUCIIOpOIE.

Jlabopamopnwtit onetm Ne 27. «OxuCI€HHUE 3Kelie3a BO
BIIAXKHOM BO31yxe» (CBOMCTBA COCAMHECHUM JKEJE3a: OKCHUIIOB,
ruIpokcuIoB U costert sxenesa(ll u 11).

Jlabopamopmnutit oneim No28 Tlonydyenune runpoxcuon xeneza(ll) u (1) u
B3aUMOJICHCTBHUE UX C KUCTIOTAMU U IIEJI0YaMH.

Ilpakmuueckana paboma Ne8 Pewenue dKCnepuMeHmMAIvbHulX 3a0ay No
meme «Odwue u uHOUBUOYAIbHbIE CEOUCMBA MEMAILIIO8).

Iloocomoesxa k ['HA

KonTposbHoe TecTupoBaHmMe 10 mojpazjaeny «lIpakTukyM Mo HU3y4EeHHIO
CBOWCTB MPOCTBIX BEIIECTB METAJJIOB UX COCIUHEHUIN

Paznen 3. OCHOBBI ONBITHO-IKCHEPUMEHTAJBHOH W TNPOEKTHOI
neATeJbHOCTH (6 1)

TexHuka OE€30MACHOCTH TPHU BBIMOJHEHUH CAMOCTOSTENIBHBIX OIBITOB H
AKCIIEPUMEHTOB B JIOMAIIHUX YCIOBUSAX WU C HCIOJB30BaHHUEM OOOpPYIOBaHUS
XUMHUYECKOM J1abopaTOpUH.

IIpakTuyeckass padora Ne9. OOpamenne co crekioMm (crubaHue
CTEKJISTHHOM TPYOKH, U3TOTOBJIEHUE: MUNIETKH; KAaUJUISIPOB; TPOCTEHIIINX Y3JIOB;
MpOCTEUIUX ~ TpuOOpoB)  XMMHUYECKHM  aHaAW3:  KAYeCTBEHHBIH U
KOJINYECTBEHHBIN

TeopeTdyeckrue OCHOBBI  ONBITHO-3KCIEPUMEHTAIBHOU U
NPOEKTHOU JedaTesbHOCTU. BbiOop TeMbl mpoekta. [lnanupoBanue

ACATCIBHOCTH.



[TonroroBka npoekra. Coop nHpopmManuu no JaHHOU Teme. MonenupoBaHue
MIPOEKTHOU JIEATEIbHOCTH.

BeinonHenne y4eOHBIX IPOEKTOB, OIBITHO-3KCIEPUMEHTANBHBIX pPaloT.
IIpakTnueckune padorbl Nel(-12 mo temam npoekToB ydammuxcs I[loaroroska
y4€OHBIX POEKTOB U pePEepaToB K 3aILUTE

IIpomesxxkyTrouHasi arrectauusi. 3a1lIUTA NPOEKTOB U pedepaTos

ITogroroBka x ITMA, BIIP: pemenne  npaxkTUKO-
OpUEHTHPOBAHHBIX 3anaHui. OO0oO0IIeHHe, cucTeMaTu3auus MU
KOpPEKILMSA 3HAaHUM ydalmxcs 3a Kypc 9 knacca.

DopMBbI KOHTPOJIS
Dopmuposanue HKT-komnemenmnocmu odyyaoujuxcs

Y4eHUK Hay4IHUTCS: UCTOJIh30BaTh Pa3HbIE MPUEMbI MOUCKa WHGOPMAIIUU Ha
NEpPCOHAJILBHOM  KOMIIBIOTEpE B 00Opa30BaTE€IbHOM  IPOCTPAHCTBE  C
WCIIOJB30BaHUEM  OOOpYJIOBaHUS LU(PPOBOM  J1abopaTOpUH; HCIOJIB30BaTh
paszuYHbIe CIOCOOBI XpaHEHUs M BU3yalIu3aluyd WHGOpMAIMM, B TOM YHCIE, B
rpadguueckoil popme

Dopmuposanue KomnemeHmHocmu 6 obnacmu ONbLIMHO-
IKCHEPUMEHMAIbHOU U RPOEKMHOU 0eAme1bHOCMU

Y4eHuKk HayduTCsl TUIAHUPOBATH M BBIMIONHATH Y4EOHOE HCCIEOBaHUE U
y4eOHBI TPOEKT, HCIHOIB3ys OO0OpyIOBAaHUE, MOJAEIH, METOABI, MPUEMBI,
aJIeKBaTHbBIE UCCIIeyeMOoil mpolieme.

Y4eHHUK MOTyYUT BO3MOKHOCTh HAyYHUTHCS CAMOCTOATEIHHO 3aAyMBIBATh,
IUTAHUPOBATh U BBIMOJHATH y4eOHOE MCCIeIOBaHKME, YYCOHBIM M COLMAIbHBIN
MPOEKT IO €CTECTBEHHOHAYYHO! HAMpaBICHHOCTH.

Yuem pezynomamoe eneypounoit deamenvnocmu

Dopmbl U NEPUOOUUHOCHL KOHMPOJIA

Bxoonou xonmpons npoBOAUTCS B Hayajge y4yeOHOro rojaa Jyuisi MpOBEPKU
HaYaJIbHBIX 3HAHUN U YMEHUI 00y4Yarommxcs.

Texywuti KOHmpoab TPOBOJUTCS HA KaXIOM 3aHATHM B  (dopme
NeAarornyeckoro HadItoCHHS.

Tecmosviti KOHMPOL OCYIIECTBISETCS M0 OKOHYAHUM H3YYEHHS Ka)I0To

pazjena.

IIpomesxcymounasa ammecmayus TPOBOJUTCS B KOHIIE y4eOHOro roja B
dopme 3amMTHl TMpoeKTa WM pedepara, MO3BOJISET MPOBECTU aHAIH3



PEe3yIABTATUBHOCTH OCBOCHHUS 00y4aroMMHUCs OCHOB OTIBITHO-
AKCIEPUMEHTAJILHOW U MPOEKTHOM JIESITEIbHOCTH JAHHOTO MPAKTUKyMa.
Kpumepuu ouyenxu pe3yiomamoe 0ceoeHus npozpammsl Kypca

PaGora oOyuaromuxcst OIICHMBAaeTcs IO TPEXYpPOBHEBOHM  IIKale,
MPEANONAraloNIed HAJIMYKME CIEAYIOIUX YPOBHEW OCBOCHHS IPOTPAMMHOTO
MaTepuaia: BBICOKUN, CPEIHUMN, HU3KUU.

Boicokuii  ypoBeHb:  OOydYaOIMIACS ~ JEMOHCTPHUPYET  BBICOKYIO
OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 0OpPa30BATENbHON JESITEIBHOCTH,
MPOSIBJIICT MHUIIMATUBY, HE MPOIMYCKAET 3aHATUS 0€3 YBAXKHUTEIbHOUIPUYUHBI,
JNEMOHCTPUPYET BBICOKMW YPOBEHb 3HAHWW M KOMIIETCHIMM, BIAJEET Ha
BBICOKOM TBOPUYECKOM YPOBHE MPUOOPETEHHBIMU B XOJE M3YUYEHUS MPOrpaMMBbl
YMEHHUSIMU U HaBBbIKAMU;

Cpennuii ypoBeHb: OOy4YarolMiics JEMOHCTPUPYET OTBETCTBEHHOCTH U
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOUM NESITEIBHOCTH, MPOSBISIET XOPOIIUH
YpPOBEHb 3HAHUW W KOMIICTCHIIMN; WHUIIMATUBBI HE MPOSBISET, HO CIOCOOEH
NOAJEPKMBATh HMHULMATOPA B [PEAJIara€MOM II0JIE  JIEATEIBbHOCTH, B
JOCTaTOYHOW CTENEHH BIAJEET IMOJyYaeMbIMH B XOJE€ HW3YUYCHUS IMPOrPAMMBI
YMEHHUSIMU U HaBbIKAMU;

Huskuii ypoBeHb: 0Oydarmoumics JIEMOHCTPUPYET HEIOCTATOYHYIO
OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 0OOpPa30BATEILHOW JESITEIBHOCTH,
MOCEIIAET 3aHATUSA OT Clydass K CIIy4daro, MOKAa3bIBAECT YAOBJIECTBOPUTEIbHBIN
YpOBEHb 3HAHWW W KOMIIETCHIIHH, B 1[EJIOM CJ1a00 BJIaJIeeT MOJIy4aeMbIMU B X0J1€
W3y4YE€HUs MPOrPaMMbl YMEHHUSIMA M HABBIKAMU.

@DopMBbI pe3yJibTATOB OCBOEHUS MPOTrPAMMBI.

1. OT™MeTKa ypoBHS JOCTUXKEHUN 00yYaroerocs B JIMCTE NeAAroruaeckoro
HaOJIFOICHMS;

2. 3anucy B )KypHalle yuéTa 0 pe3yJbTaTHBHOCTH yUaCTHs 00y4aronuxcs
B MEPONPUITUSIX Pa3HOTO BUJA U YPOBHS (AUILJIOM, TpaMoTa,
0J1aro1apHOCTh, APYTOEL);

3. 3amucu B KypHaje yuéra 00 y9acTUH B BBIC3HBIX MEPOTPUATHSIX.
OueHka TecToBBIX PadoT.

TecTpl, cocTosime W3 MATH BOMPOCOB, MOKHO HCIOJIL30BAaTh TIOCIIE
M3ydeHus: Kaxaoro Marepuana (ypoka). Tect wu3 10—15 Bompocos
UCTIONB3YeTCsl JUIA  TePUOANYECKOTO KOHTpois. Tect wu3 20 BompocoB
HE0OXOMMO MCITOJIH30BATh JJISI UTOTOBOT'O KOHTPOJIA.

Ouenka pegepara.



Pedepar onenuBaeTcs mo ciemyommuM KpUTEPHSIM:

- CoOmonenne TpeOboBaHMiA K €r0 0(POPMIICHHUIO;

-  Heo0xoauMocTh U JOCTATOYHOCTD IS PACKPBITUS TEMBI, PUBEICHHON B
TekcTe pedepara nHGOPMAITUH;

- YMmenue o0yvaronierocsi CBO0OO0THO M3JIaraTh OCHOBHBIE UJICU, OTPAKCHHBIC
B pedepare;

- CIOCOOHOCTH O0YUAIOIIETOCS TIOHATH CYTh 3a/1aBaeMbIX YICHAMHU
aTTECTAIlMOHHONH KOMHCCHH BOIIPOCOB M C(DOPMYTUPOBATH TOYHBIC OTBETHI
Ha HHX.

Ouenka npoekra.

[IpoeKT olleHMBAETCS MO CIEAYIOIUM KPUTEPUIM:COOMI0AEHUE TpeOOBaHUM
K ero odopmiieHnto; He0OOXOAUMOCTh U JIOCTATOYHOCTH JJISl PACKPBITHS TEMBI,
MPUBEJEHHON B TEKCTE MPOEKTa MHPOPMAMU; YMEHUE 00yUarolerocsi CB0OOOIHO
u3JlaraTh OCHOBHBIE MJIEU, OTPAKEHHBIE B MPOEKTE; CIIOCOOHOCTh 00YYarOIIETOCs
MOHATh CYTh 3a/JlaBa€MbIX YJICHAMU AaTTECTAllMOHHOM KOMHUCCHUM BOIIPOCOB U
c(hopMyITUPOBATh TOYHBIE OTBETHI HA HUX.
Temamuka uccnedoeamenbCcKux u nPOEeKMHBIX PAOOmM ¢ UCNOIb30BAHUEM
ooopyooeanusa uenmpa « Touka pocmay:
1. M3ydeHue mea0uHOCTH Pa3IMYHbIX COPTOB MbLIa U MOIOIIUX CPECTB.
2. NnaukatopHble CBOMCTBA Pa3TUYHBIX PACTCHUM U IIBETOB (C OMpeeIeHUEM
pH pactBopOB).
3. Ompenenenue kauecTBa XjaeOonekapHOH MyKd UxJieoa.
4. OmnpepeneHre Ka4yecTBa KUCIOMOJIOYHBIX MPOIYKTOB.
5. Ompenenenue 3aBUCUMOCTH H3MeHeHUs pH IeMbHOr0 M MacTepU30BAHHOTO
MOJIOKA OT CPOKOB XpaHEHHUSI.
6. Nzydyenue 3pheKTUBHOCTH PA3IMYHBIX COJIEBBIX TPEIIOK.
/. KoHCTpyHpoBaHHE «XUMHUYECKUX TPEJIOK)», OCHOBAHHBIX HA XMMUYECKHUX
peaKIusX.
8. CuHTe3 «MaJlaxuTay B Pa3JIMYHBIX YCIOBUSX.
9. UzydeHue Koppo3uu xeje3a B Pa3IuIHbIX YCIOBHSIX.
10.BnustHue cBeTa ¥ KUCIOPO/ia Ha CKOPOCTh Pa3JIOKEHUS pacTBOPA HOIU 1A
KaJusl.
11.0npenenenre kayecTBa BOAOIPOBOIHOMN BOJIBI.
12 .K&ctrocTh Boabl. CriocoObI onpeeneHust 3KECTKOCTH BOJIBI.
13.bymaxnas xpomaTtorpadus. XpoMatorpapuueckoe pas3iesieHue BEUIECTB.
14 XpycranbHoe cTek10. MOKHO JIM UCIIOIb30BATh ISl XPAaHEHUS TULIH?



KAJIEHAAPHO-TEMATHYECKOEIIVIAHUPOBAHUE

Ne Tema ypoka Koa-Bo Hara Hcnonb3oBanue 000pyaoBaHHs

/i 4acoB «Touka pocra»

1 Beoonwuii uncmpykmasxc no Th Xumusi— 1 TexHuka OE30MACHOCTH B KaOHHETE
HAyKa SKCIepuMeHTanbHas. TP xumun 1eHTpa «Touka Poctay. 3HaKOMCTBO ¢

. 000pyIOBaHUCM.
Hemoncmpayuonnwtii onvim Nel.
O3naxomnenue c¢ 1a00pamopHviM 000py00BaAHUEM; NPUEMDL
0e3onacHoil pabomol ¢ HUM.
BxoaHoe TecTHpoBaHMe MO TEOPETUUYECKUM M MPAKTHYECKUM
3HAHMAM 32 8 Ki1acc
Pazges 1.MHorooopasue XuMHYeCKHX PeaKuil B IKCIePUMEHTAJIbHOM xumun (7 4)
Tema 1. Xumuueckue peakuuu (34)

2. Ilpakmuueckasn paboma Ne 1 1 JlaTuMK TeMIepaTyphl

«Ilpasuna mexnuxku 6Oesonacnocmu npu pabome c (repmonapubiif),  crmproska - Jlaruii
Temneparypbl IIIaTUHOBBIN

aabopamopuvim  0oopyoosanuem. Ilpasuna nonv3oeanusn
HAaZpeeamebHbIMU  YCMPOUCHBAMUY, TFh OBP B
SKCIEPUMEHTAIBHON XUMUHU
Jlabopamopuvii  oneem Ne 1 «H3yuyenue peakuyuu e3au-
Moodelicmeus cyrbuma Hampus ¢ nepoxkcudom 600opooar Th

3. TemnmoBoit >ddext xummueckux peakiuid. [loHsTHE 1 Harunk TeMIEpaTyphl

00 3K30- ¥ SHAOTEPMHUECKUX PEaAKIIHSIX.
Jemoncmpayuonnoiit onvim No2 Tpumepwisxzo-u
SHOOMEPMUYECKUX PeaKyuil.

Hemoncmpayuonnviit.  onoim Ne3  «Tennoeoii  3Ihghexm

TJIATHHOBBIHN




pacmeopenun éeujecme 6 600e»

CKOpOCTh XUMUYECKUX PEaKUUil Jemoncmpayuonnotii

onvim Nod Bszaumooeiicmeue yunka ¢ COAAHOU U YKCYCHOU KUCLOMAMU.

Bsaumooeiicmsue

T'panynuposannozo yunka u yunKoBOU NLLIU C CONSAHOU KUCTIOMOL.
Bzaumooeiicmsue oxcuoa meou (Il )c cepmnoii xucnomoii pasnoil

KOHYeHmpayuu npu pasHulx memnepamypax.

Ilpakmuueckaa paboma Ne2. H3zyuenue enuanus
YCn08uUil NpoGedeHUs XUMUUECKOU peaKuyuu Ha eé
ckopocms. Th

Jaoopamopnwviit  oneim N 2 «Cpasnumenvuan
Xapakmepucmuka 60CCMANHOBUMENIbHO cnocoonocmu
Memannoe»

Th Tonroroska x TUA

Jatuuk pH

ﬂaT‘II/IK HapsKCHUA

Tema 2.9yiekTpoauTHYecKasi Jucconnanus (4 4.)

DNEeKTpoNuTHYeCKass  JUCCOLMAIUS—TIABHOE  yCIIOBHE
MIPOTEKAHUs PEAKINI B pacTBOpax.

Hemoncmpayuonnviit onoim Ne§5 Hcnoimanue pacmeopos
eewlecme Ha I1eKmpu4decKyro npogoduMocmb.

Aemoncmpayuonnviit  onoim  Neb  «Onexmpoaumer U

HelJleKmpoJiuniol»

JlaT4uK 371eKTpONpOBOIHOCTH




DJIEKTPOJIUTUYECKAS] JUCCOLMAIMS KHUCIOT, WIENOYeH W] 1 PeakTugbl U XUMHYIECKOEe

06opy,a0BaHI/1e PeakTuBBl U XHMHYECKOE

coJei.
Jlabopamopuwviit  onetm Ne 3. «Cunvublie u  cradvle obopyAonaiie
anexmpoaumoly  OnpedeieHue  KUCTOMHOCMU-OCHOBHOCMU — CPEObl
NOMYYEHHbIX PACMEOPO8 C NOMOWDIO UHOUKAMOpA U OamuuKd
anexkmponposoonocmu, Th
Jabopamopnworii  oneem  Ned  «3asucumocmsb
INEKMPONPOBOOHOCTHYU PACHIBOPOE CUTLHBIX DJIeKMPOIUMO8
om Konyenmpayuu uornos, Th
Peaknunu oHHOrO 0OMEHA. 1 JlaT4rK 3IeKTPOTPOBOIHOCTH, 103aTOP

Jlabopamopuwiii onvim Ne5 «Bzaumooeiicmeue 2uopoxcudd 0b1éma xmKkocTH, GiopeTia

bapus ¢ ceproii kucromouy, Th

Jlabopamopuwiii  onvim  Ne6  Peakyuu  obmena  mexncOy
pacmeopamu snekmponumos, Th

Ilpakmuueckasn paboma Ne3.

«Onpeodenenue KOHYeHmpayuu coiu no 91eKmponposooOHOCmy|
pacmeopar», Th

ITogroroska k 'MA

Ilpakmuueckasn paboma Nod, Pewenue, PeakTuBbl 1 XHMHYECKOe

IKCHEPUMEHMANBHBIX 3A0a4 NO meme obopynosanme, JlaTHK

3JIEKTPOIIPOBOAHOCTH
«Inekmpoaumuyeckan ouccouyuayuny. Th

TecToBBIII KOHTPOJIBb nO pazdeny «MHoroodpasue

XUMHYECKHX peammﬁ B 3KCHepI/IMeHTaJIbHOﬁ XHUMHUN»

Pa3nen 2. [IpakTHKYM 1O M3YUYEHHUIO CBOICTB MPOCTHIX BElIECTB: METAJIJIOB M HEMETAJLJIOB, X COeUHEHU
(20u9)

Tema 3. CBoiicTBa rajjoreHon (24)




lanorensl:  ¢u3nyeckne ¥ XMUMHUYECKHE  CBOWCTBA 1 PeakruBbt H XHUMHUYECKOE

Jlabopamopnutii onvim Ne7 Pacnosuaeéanue consnoii KUCiomol, X10puoos, obopyosanue
b6poMud08, U0OUA08 U tooa.

b

Jlabopamopnwtii onvim No§. 1 Anmapat AJst HPOBEJCHUS
Ombenusaroujue ceoticmea  Xaopa, b XUMMYECKHX IPOIECCOB (AIIXP)

. PeakTuBBl M XHMHYECKOe 00OpyHOBaHHE
Jlabopamopnutii onvim Ne9. Py

. I[aT‘II/IK XJIOpHUA-UOHOB

B3zaumnoe svimecnenue canozenog uz pacmsopos ux conei, Th
Ilpakmuueckaa padooma Ne 5.«Onpeodenenue cooeprcanusn
X10puo-uonoe ¢ numuvesoii 6ooe» Th

TTogrotoskak 'MA

Tema 4.CBoiicTBa KHCJI0poaa U cepbl (4 4)

Kucnopon: monydeHme W XMMUYECKHME  CBOMCTBA. 1 PeaxTuBI " XMMHYECKOE
Hemoncmpayuonnviii. onvim Ne7.«llonyuenue u cobupanue obopynosaie
KUCIOpoOa 6 1abopamopuu U 3anojiHeHue UM 2a30Mempay

Jlabopamopnutii onvim Ne 10.

«lopenue cepul na 6030yxe u 6 kucnopooe» Th

Cepa. XuMH4ecKkue CBOWCTBA CEPBL. 1 Peakrusel, KOJLIEKIMH 1

Jemoncmpayuonnstii onvim Ne8. Annomponnvie XHMUHECKOE 000py10BanKe

Mooughuxayuu cepvi. O3naxkomnenue ¢ oopasyamu cepbvl

U e€é npupoOHbIX COeOUHEeHU.




13. CoenMHEHUST  CepBl:  CEPOBOJIOPOIl,  CEPOBOOOPOOHAs 1 Amnmapar st IPOBE/IEHNS
xkucroma. CynsGust xumuueckux peakiuid (AIIXP), mpubop mis
. HOJIy4eHUsT ra30oB wid ammapar Kumma
Hemoncmpayuonnviit onvim N9  Obpasyvi  npupoonvix
PeakTuBbl, KOJUIEKIMH U XUMHYECKOE
cynvduoos u cynvpamos.
00opy0BaHue
Jabdopamopnutit oneim Nell. Kauecmeennvie peaxyuu Ha
cynvuo-uonst 6 pacmeope. Th
14, Coenunenus cepsl: okeua cepsl (IV), cepHucTas KuciaoTa 1 Ammapar Ui TIPOBENCHHS — XMMUYECKHX
H €€ CONH peaxmuii (AIIXP)

Jlabopamopnwiit oneim Nel2 Kauecmeennvie peaxyuu
Ha cynvbghum- uonvl 6 pacmeope. Th

Coenunenus cepbl: okcua cepol (VI), cepHas kucnora u ee
COJIN.

Jlabopamopmnwtii onvim Nel3 Kauecmsennvie peakyuu na
cynopam-uonvt 6 pacmeope. Th

CBolicTBa CEpHOM KUCIIOTHI

Jabopamopnwiit onvim Nel4

H3yuenue ceoticme ceproti kuciomol, TH

ITonroroska xk TIA

Tema 5. CBoiicTBa a3ora u pocdopa (44)




15. A30T: ¢u3nveckue W XHUMHUYECKHE CBOWCTBA. Harank BJIEKTPONPOBO/IHOCTH
AMMUIAK. PeakTuBbl 1 XUMHUYECKOEe 000pYyIOBaHUE
Jemoncmpayuonnstit onvim NelO [oryuenue ammuara u e2o
pacmeopenue 8 8ooe.
Jlabopamopnwiit  oneim  MNel5 «Ocnosénvle ceoiicmea
ammuaxay TH
Conu aMMOHUSL.
Jlabopamopnutit onvim Nel6
Bzaumooeticmsue coneii ammonus co wenowamu Th
16. A30THas KHUCJIO0TA. TepMoOpe3HCTOpHBIiH JaTYUK
Jla6opamopnutii onvim Nel7. H3yuenue ceolicme azommoti TeMnepaTypel,  AaTauk  pH,  parauk
SJICKTPOIIPOBOJAHOCTH, armapar JUIA
xuciomol TH 5
MPpOBCACHUA XUMHNYECKUX peakuumn
Ilpakmuueckasa paboma Neb. «Onpedenenue HUMpam-uoHos (ATIXP), MarsmnTHas memaka PeakTusb
6 numamenvrom pacmeopen Th 1 XHMHUECKOE 06Oy IOBAHHE,
JlaTuuk HUTpaAT-HOHOB
17. Coun a30THOM KUCITOTHI—HUTPATBHI. Jlaramk 3JIEKTPONPOBOIHOCTH,
KOJUICKITUH

Hemoncmpayuonnviii onetm Nell Obpaszyvl npupooHvix
HUmMpamos u gpocpamos.

Jlabopamopmnwiii oneim Nel§

O3naxomaenue ¢ az0mHuiMU U hocgoprvimu

yoobpenusamu. Pacnoznasanue azomuvix yooopenuii. Th




18. ®dochop. Coenunenust dochopa: okcun dochopa (V), 1 PeakTnBbl 1 XHUMHYECKOE
oprodochopHas kucioTa u ee cond. PocdhopHble obopynosate
yao0peHus
Hemoncmpayuonnwtit onvim Nel2 Th Oopasyvi
Kpacnoeo ¢hocgopa, oxcuoa gocghopa (V),npupoomsix
Gocgamos.
Jlabopamopuuiit onvim Nel9 «l openue cepvl u gocghopa
Ha 6030yxe u 6 kuciopooe» Th
ITonroroska xk 'MA
Tema 6. CBoiicTBa yriiepoaa u kpemuus (44)
19. VYrnepon, ¢usnueckue CBOMCTBA. Anromponus yenepooa: 1
anmas, epagum, xapoum, ¢yinepensvi. XUMHUYECKHE CBOWCTBA
yriaepoaa.
Hemoncmpayuonnvtit onvim Nel3 Mooewu kpucmannuueckux|
pewémok anmasa u epaguma.
20. Oxcunpl yriepona. YTapHbIM U YTICKUCIBIA Ta3bl. 1 Harunk
SJICKTPOIIPOBOAHOCTH, Mar"HuTHas

YronpHas KUCIOTa, KapOOHATHI /lemoncmpayuonHblii
onvim Nel4 Ob6pasybl npupoonvix KapbOHAMOE U CUNUKAMOE.
Jlabopamopuwvtit  onvtm  Ne2() KauectBeHHas peakuus — Ha
yraexucnslii ras. Th
Jlabopamopnutit onvim Ne2] KadectBeHHasi peakuus Ha
kap6onar-uon. Th

Jlabopamopnutii onvim Ne22

MelagKa, Ipuoop JUIsl MOJyYEHUs a30B WIH
anmnapar Kumnna
PeakTuBsl " XIMHYECKOe

obopynoBaHue




«B3aumooeticmsue u36ecmkosoli 600bl C Y2IeKUCTbIM

eazomy ThH

21. Ilpakmuueckasa paboma Ne7. «llonyuenue okcuoa
Venepooa (IV )u uszyuenue ezo ceoticme. Pacnosnasanue
kapoonamosy. TH
22. Kpemnuii u e2o coeounenus. 1 PeakTuBbl u XHMHYECKOE
Jlabopamopuuiii (3anumamesnvuolii) onsim Ne23 obopynosate
«Buvipawusanue éooopocneu 6 cunuxkamuom kiee» Th
IToaroroska xk '
KoHTpoJsibHOe TecTUpOBaHUE 10 nOOpazoeny
«IIpakTUKyM MO HM3yYEHHIO CBOWCTB MPOCTHIX BEIIECTB
HEMETAJJIOB UX COCTMHEHHI»
Tema 7. O0uIe 1 HHANBHAYAJbHBIE CBOIiCTBA MeTaJLIOB (64)
23. O6mume (usnyueckne U XUMUYECKHE CBONCTBA METAJIOB: 1 PeaktuBbl u XHMHYECKOE
obopynoBanue

peaxkiuu ¢ HeMeTaslaMu, KUCIOTaMH, COJISIMHU.
BoccranoButenbHbIE CBONCTBA METAILIOB.
Onexmpoxumuyeckuii  psao  HANPANCEHUUl  Memasios.
Jlabopamopuwtit onvim Ne32 Bzaumooeiicmeue Memaniog ¢
pacmeopamu coneli. Bzaumooeticmesue
Memannoe (macnus, yunka, sxeneza, meou) ¢ pacmeopamu
Kuciom

Hemoncmpayuonnvtit. oneim Nel5 H3zyuenue o006pa3yos




memannos. Th

24.

[llenounpie Metamabl. CoeMHEHUS IIEIOYHBIX METAJIJIOB
Hemoncmpayuonnwtit onvim Nelb Bzaumooeticmeue wenouHvlx
Memanos ¢ 8000l.

CroiicTBa  IIEIOYHO3EMENIBHBIX  METAUIOB U HUX
COCTMHCHU.

Jemoncmpayuonnoii onvim Nel7 Bzaumooeticmeue
mé}zouneMeﬂbelx Memanog ¢ 6000U.

Obpasyul gaxcueuuux nPUpOOHbIX COCOUHEHUL MASHUSL, KATbYUsL.

PeakTuBEI

obopyznoBaHne

n

XHUMHUYCCKOC

25.

CpoiictBa coequHeHM kanbuus. KecTKOCTb  BOJIbI
Jlabopamopuwiit onvim Ne25 Osnaxomnenue co ceoiicmeamu u
npespaujenusmu kapoonamos u 2uopokapoonamos. Th

Jlabopamopuwvtit oneim No26 Ycmpanenue dcecmrxocmu

6000bl 8 domawinux ycrosusx Th

PeakTuBEI

obopyznoBaHue

u

XUMHYCCKOC

26.

CaoiicTBa aOMUHUS
AM(DOTEpHOCTh OKCHAA ¥  THAPOKCHIA  ATFOMUHUS.
Jlabopamopnwit onvim Ne27 [lonyuenue cuopoxcuoa amoMunus u

83auUMooelicmeaue e2o ¢ KUCI0mamu u wenodamu.

PeakTuBbl

obopynoBanue

u

XHUMHYCCKOC




27. AMGpOTEpHOCTh OKCHIAa H THAPOKCHIAA  ATIOMHUHHSL. PeakTuBbI 1 XHMU4ECKOE 000PYIOBAHHE
Jlabopamopnwiit onvim Ne35 [lonyuenue euopoxcuoa amoMunus u JlaTauK AapICHH,
g3aumooeticmaue e2o ¢ KUCIOmamu U Wenodamu. Rome
Keneso.
Hemoncmpayuonnsiii onoim Nel7 Obpazyel pyo oicenesa.
Corcueanue dHcenesza 8 KUC10pooe u Xiope.
Jlabopamopnwiii  oneim  Ne36 «Okucnenue diceneza 60
enasicHom 6030yxe» Th
CBoiicTBa COeTUHEHMI >Kene3a: OKCHJIOB, TUIPOKCUIOB H
coneil sxenesza (11 u III).
Jlabopamopuwtit oneim Ne29 [lonyuenue 2udpoxcuoosd
aceneza (1) u () u e3aumooeiicmeue ux cxucromamuu
wenouamu. Th
28. Ilpakmuueckasa paboma Ne9. Pewenue PeaxTygbl u XMMHYECKOE
Ikcnepumenmanvuvix 3adau no meme «Obwue u obopynosate
uHOUgUOyanvHvle ceolicmea memannoe». Th
[Moaroroska k 'MA
KouTpoJsbHoe TecTupoBaHue no noopasoeny
«IIpaKkTHKYM 110 U3y4YEHHIO CBOMCTB NMPOCTHIX BElUIECTB
MEeTAJIJIOB UX COeIMHEeHUID)
Paznen 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIbHOI M MPOEKTHO# JesiTeJibHOCTH (64)
29. Ipakmuueckaa paboma Nel0. TE Ob6pawenue co PeaktuBel M XMMHYecKoe
obopymoBaHue

cmeknom (ceubanue CMeEKIAHHOU MPYOKU, U320MOGIEHUE:

nunemku, KanuuiAapoe, npocmedmux Y3706, npocmeﬁmux




npubopos), Th

30. XUMHYECKUI aHAJIN3: KAYECTBEHHBIN U KOJIUYECTBEHHBIN PeakTuBBI " XUMHYECKOE
obopyaoBaHue

31. Teopernyeckne OCHOBBI OIBITHO-IKCIIEPUMECHTAIBHON U PeakTuBel 1 XUMHYECKOE
[IpoekTHON AEATENBHOCTH. obopynosatHe

32. Beimonnenne y4EeOHBIX HPOEKTOB, OIBITHO- PeakTusbl u XUMUYECKOE
SKCIIEPHUMEHTAIBHBIX PabOoT. obopynoanue

[IpakTryeckre pabOTHI IO TeMaM MPOEKTOB y4yaruxcs, 75
33. [TonroroBka yueOHBIX IPOSKTOB U pedepaToB K 3aIUTE
34. [TpomesxyTouHas arTecTarys.

3aH_[I/ITa IIPOCKTOB
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