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MIPEJIMETHHIE)
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1. IlossicHuTENBLHAS 3aNHCKA

®denepanbHbiil ['ocy1apcTBEeHHBIN 00pa30BaTENbHBIA CTAHIAPT OCHOBHOI'O 00IIIETr0 00pa3oBaHuUs
B [IPOIIECCE U3YUCHUS IIPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIAa Mpe/IoiaraetT npuoOpeTeHre omnbiTa
MIPUMEHEHHUSI HAYYHBIX METO/I0B ITO3HAHUS, HAOJIIOICHHS TIPUPOIHBIX SBJICHUHN, TIPOBEICHUS OIBITOB,
MPOCTBIX 3KCIIEPUMEHTAIIBbHBIX UCCIENOBAHUM, NPSIMBIX U KOCBEHHBIX H3MEPEHUH C UCIIOJIb30BAHUEM
AQHAJIOTOBBIX U ITU(PPOBBIX U3MEPHUTENbHBIX TPprOopoB. PI'OC BhIABUTACT TPeOOBAHUS K
(OPMHUPOBAHUIO Y TIKOJILHUKOB METANPEAMETHBIC PE3YJIbTATOB — YHUBEPCATHHBIX YICOHBIX ACHCTBHIA
(JIMYHOCTHBIX, TTO3HABATEIBHBIX, PETYJISTUBHBIX 1 KOMMYHHKATHBHBIX ), KOTOPBIC JOJKHBI CTaTh 0a30i
JUISL OBJIQJIEHUS] KJIFOUEBBIMU KOMIIETEHIIUSIMU, «COCTABIIIIOIMMHU OCHOBY YMEHUS YUUTHCS».

Ceroansi yueOHBIC 3aHATHS MMPOXOAT C MpUMEHEHHEM U (poBbIX JabopaTopuu. [{udposrie
nabopaTopuu SBUIMCH HOBBIM, COBPEMEHHBIM 000pYAOBaHUEM JJIsI TPOBECHUS CAMBIX Pa3IMYHBIX
IIKOJIbHBIX UCCJIEIOBAaHHM €CTECTBEHHOHAay4YHOTO HanpasieHus. L{ludpossie 1abopaTtopuu B yueOHOM
MPOIIECCE MOTYT UCTIOIB30BATHCS MPU NMPOBEJACHUU: JEMOHCTPAIIMOHHBIX OMBITOB, TA00OPATOPHBIX
padot, GpOHTANTBHBIX IKCIIEPUMEHTOB, TPAKTUYECKUX PAbOT, UCCIIEIOBATEILCKUX PadoT,
71a00paTOPHBII MPAKTHKYM.

Jlaboparopuu 061a1a10T LIETBIM PSIZIOM HEOCIIOPUMBIX JOCTOMHCTB: MO3BOJISIIOT MOTY4YaTh
JAaHHBIC, HEJIOCTYIHBIC B TPAAUIIMOHHBIX YU€OHBIX SKCIIEPUMEHTAX, JAlOT BO3MOXKHOCThH TPOU3BOAUTD
yno6Hyt0 00paboTKy pe3ynbTatoB. LludpoBbie maboparopun pa3HbIX THUIIOB MTO3BOJISIIOT MPOBOIUTH
AKCIIEPUMEHT C BBICOKOM TOUYHOCTBIO U HATJISAHOCTBIO, OTOOPaXKaTh X0/ SKCIIEPUMEHTA B BUJIC
rpaduKoB, TAOJIHII U IOKa3aHUH TPUOOPOB, a TAKKE MPECTABIISAET OOJIBIITNE BOSMOKHOCTH 110
00paboTKe M aHATN3Y MOTYICHHBIX TAHHBIX.

OpnHako cienyeT OTMETHTb, XOTS U MPOBEACHHUE MPAKTUUYECKUX PadOT ¢ HUGPOBBIMHU TaTYNKAMU
YBEIMUMBACT BPEeMsI SKCIICPUMEHTA, 8 Ha MPUOOPETCHIE HaBbIKa PAa0OTHI C 3TUM 000PYI0BAHUEM TAKKE
TpeOyeTcs TOMOTHUTENFHOE BpeMsi, HO C TIOMOIIbIO HUX MOKHO IPOBECTU TaKKe€ IKCIIEPUMEHTHI,
KOTOpPBIE HE YAAETCA CIIENaTh TPAAUIIMOHHBIMU METOJAMH.

[{udposblie 1abopaTOPUN SIBUIHCH HOBBIM, COBPEMEHHBIM 000PYI0BaHUEM JIJIsl IPOBEACHUS
CaMbIX Pa3JIMYHbIX IIKOJIBHBIX UCCIEAOBAHUN €CTECTBEHHOHAYYHOTO HAIIPABIICHUSI.

L{enb mporpamMmbl: GOPMUPOBAHKE U PA3BUTHE Y OOYUAIOIIUXCS HABBIKOB TIPOBEICHHS
HCCIIEI0BATENIbCKUX padOT €CTECTBEHHOHAYYHOM HANPABICHHOCTH C UCIIOJIH30BAHUEM IIU(PPOBHIX
nabopatopuii pa3IHUHbIX THIIOB.

3aauy MporpaMMmal:

oOydeHune MKOTFHUKOB HOBEHIIIUM CPEJICTBAM peain3aliii y4eOHOTO SKCIIepUMEHTa Yepe3
WCIIO0JIb30BaHNUE IU(PPOBHIX JTAOOPATOPHIA,

dbopMUpOBaHHE yYMEHHS MPOBOIUTH HCCIEIOBAaHUS HA CTHIKE HECKOIBKUX YYEOHBIX NUCIUIUIMH —
OMOJIOTUH, SKOJIOTUH, (PU3UKU, XUMUH,

PackpeiTe  TBOpYeckoro TMOTEHIMana oOydJarommxcs, (opMHUpOBaHHE Yy HHX  HaBBIKA
CaMOCTOATENILHOTO MOMCKa HAyYHOH MH(GOpMAITIH.

JlaHHBIN TIpeIMET KaK B TEOPETHUECKOH, Tak U B (DaKTHMUECKOI CBOEH 4acTH MPAKTHKO-
OPHEHTHUPOBAH: BCE MOHSITHS, 3aKOHBI U TEOPUH, a TAK)KE BaXKHEUIIINE MPOLIECCHI, ABJICHUS B IPUPOJIE U
OKpY>KaroIIe HAC KU3HU JAOTCS B IJIAHE UX MPAKTUYECKOT0 3HAUCHUS, IPUMEHEHUS BELIECTB B
ITOBCETHEBHOM KU3HH U UX POJIH B )KMBON M HEXKUBOU npupojie. Conepkanue rnpeaMera HarpaBIeHO
Ha (OPMUPOBAHNE YHUBEPCATHHBIX YUEOHBIX ACUCTBUIA, 00€CIIEUNBAIOIINX Pa3BUTHE MTO3HABATEIHHBIX
Y KOMMYHUKATUBHBIX KAYECTB JTUYHOCTH.

KomuuectBo wacos — 35.

Cpok peanu3zanuu nmporpammsel —lrog.

[IporpaMma mpe/monaraet MpoBeIeHUE TEOPETUUECKUX 3aHATHH, MPAKTUIECKUX PadOT, OpraHU3AIII0
IIPOEKTHOM JESITEIIBHOCTH.



2. [Inanupyemble pe3yJbTaThl

Pe3ynpTaramMu 0CBOECHUS IPOrPaMMBI ABIISIOTCS:
1. Ocnosnvie nuunocmuvle pesyromamot 00yueHUs:

BOCIIMTAHKME YyBCTBA T'OPJOCTH 32 POCCHUMCKYIO XMMHYECKYIO HayKy, TyMaHHW3M, OTHOLICHUE K TPYyLY,
L[EJICYCTPEMIICHHOCTD;

dbopMHpOBaHHE IIEHHOCTH 3/0pOBOro M 0Oe3omacHOro o0pa3a JKHM3HH; YCBOGHHE IpaBUII
WH/IMBUYaTbHOTO U KOJJIEKTHBHOTO 0€30MacHOTO MOBEICHHS JIFOACH;

TOTOBHOCTh K OCO3HAaHHOMY BbIOOpY JajibHEIIei 00pa3oBaTenbHOM TpaeKTopuy;

¢dbopmMHupoBaHHE YMEHUS YIPABISATh CBOCH MTO3HABATEIILHON JIESITEIBHOCTBIO.

(GopMHpOBaHHE OCHOB SKOJIOTMYECKOH KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHUS, Pa3BUTHE ONbITA JKOJOTHMYECKH OPHEHTUPOBAHHON pedieKCHBHO-
OLICHOYHOH U NPAKTUYECKON NEATEIBHOCTH B JKU3HEHHBIX CUTYaLUAX.

2. OcHognble MmemanpeomemHnble pe3yibmamol 00V4eHUsL:

- YMEHME CaMOCTOSTEJIbHO ONPEAEATh LIeJIM CBOEro 00y4YeHuUs1, pa3BUBAaTh MOTHBBI U HHTEPECHI
CBOEH IIO3HABATEIILHOMU JEATEIBHOCTH;

- YMEHHE CaMOCTOSITENIBHO IUIAHUPOBATH ITyTH JOCTUKEHUS LI€JIEH, B TOM YUCIIE
b TepHATHBHBIE, 0CO3HAHHO BHIOMpaATh Hanbosee 3(pekTuBHBIE CIOCOOBI pelIeHNs yUYEeOHBIX U
[I03HABATEJIbHBIX 33/1a4;

- YMEHHE COOTHOCHUTbH CBOM JIEHCTBUS C INIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYILIECTBIIATH KOHTPOJIb
CBOEH JIeATENIbHOCTH B MPOLIECCe JOCTHKEHHS pe3yJibTaTa, OIpeaeliTh CII0COOb! 1eHCTBUI B
pamKax MpeasioKeHHbIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEMCTBUS B
COOTBETCTBUH C U3MEHSIIOIIEHCS CUTYallueH;

- yYMEHHE OLICHMBATh [IPaBUJILHOCTh BBIIIOJIHEHUS yUeOHOU 3a/1auM, COOCTBEHHBIE BOZMOKHOCTH
e€ peleHus;

- BJIQJICHHE OCHOBAaMHU CaMOKOHTPOJISI, CAMOOLICHKH, IIPUHSTHS PEIIEHUN U OCYILECTBICHUS
OCO3HaHHOTO BBIOOPA B yueOHOM U MO3HABATEILHOM J1€ATEIbHOCTH;

- YMEHHE cO3/aBaTbh, IPUMEHATH U MPEOOPA30BbIBATh 3HAKU U CUMBOJIBI, MOJEIU U CXEMBI JUIs
peleHus yueOHbIX U 03HABaTEIbHBIX 3a/1a4;

- yYMEHHE OpraHU30BBIBATH yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESATEIbHOCTD C YUUTEIEM
U CBEpCTHUKAMU; paboTaTh MHAMBUIYAJIbHO U B TPYIINE: HAXOUTH 00ILIIee pelieHne 1
pazperath KOHQIMKTHI HA OCHOBE COTJIaCOBaHUS MO3ULINN U y4éTa UHTEPECOB; (hOPMYIHpPOBATh,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

- YMEHHE OCO3HAaHHO MCIIOJIb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUHU C 3aa4ei
KOMMYHUKAIMH [T BEIPA)KEHUSI CBOMX UyBCTB, MBICJIEH U MOTPEOHOCTEN; TUIAaHUPOBAHUS U
pEryJsiiiK CBOEH NEATEIbHOCTH; BIaJCHUE YCTHOM U MMCbMEHHON PEYbI0, MOHOJIIOIMYECKOMN
KOHTEKCTHOM peyblo;

- (dopMupoBaHHE U Pa3BUTUE KOMIIETEHTHOCTH B 00JaCTH HCIOJIb30BaHUS HH(OPMALIMOHHO
KOMMYHHKAIIMOHHBIX TEXHOJIOTH;

- (dopMupoBaHME U PA3BUTUE IKOJOTUYECKOTO MBIIIJICHHS], YMEHHE IPUMEHSTH €T0 B
M03HABATEIbHOM, KOMMYHHUKATUBHOM, COLIMANBHOM MPAKTHUKE U MPO(eCcCHOHANTBHOM
OpHEHTALINH.

3. I[Ipeomemmuvie pe3ynvmamol 00yueHUs:

YMeHue paznuyarh BUJIbI COBPEMEHHOTO I POBOro 000pyA0BaHUs UCCIIE0BATE,

OcBoeHNe OCHOBHBIX MPHUHIUIIOB PabOTHI ¢ IU(PPOBBIMH JTa00PATOPHSIMU

BoinonHenne Ha NpakTHKE MNPOCTEUIIUX H3MEPEHUIH C HCIOJIb30BAaHWEM BCTPOEHHBIX JaTUYMKOB
udpoBeIx JabopaTopuii: matuvka pH, naTdymka cogep)kaHusi KUCIOpoJa, AaT4MKa TeMIIepaTyphl,
JaT4rKa BIAXKHOCTH, laTuuka perucrpanuu faHHeix YCC, naTunka IbIXaHusl, 1aTYMKa JaBJIeHUs,



IIPOBE/IEHUE AHAINU30B PE3yJIbTAaTOB, OJYYEHHBIX C HU(PPOBBIX TaTYNKOB.

YMeHue npuMeHsTh HU(PPOBBIE JIA0OPATOPUH MIPH MTPOBEACHNUHN HCCIIEI0BATEIBCKUX PaboT.

VYMeHHe NpOBOJUTH HECIOKHBbIE H3MEPEHUs I0KaszaTeslel OKpy’Karolled cpeibl ¢ MOMOILBIO
BCTPOCHHBIX JIATYUKOB.

VYMeHue MNpOBOAUTH HCCIEAOBAHUS CIEAYIOUIMX IoKa3aTeneil: 3(pQPeKTUBHOCTH MCIIOIb30BaHMS
CBETOBBIX JIaMII, MTOKa3aTeJIe MUKPOKJIMMATa MOMEIICHUH, KHCIOTHOCTH, BIa)KHOCTH, OCBEIIEHHOCTH,
(GU3MOJOrMUecKuX TIOoKazaTesled — o0beMa JbIXaHUs, IyJbCa, YacTOThl CEPJEUHBIX COKpAIlEHUl,
NPOCTEUIINI KA4YeCTBCHHbI aHaNW3 Ha MpUMEpPe NPOAYKTOB NHTAaHUS U (PapManeBTUUYECKUX
IIPEraparos..

CoOnrorenne mpaBuUil TEXHUKU OE30MACHOCTH TPHU IMPOBEACHUU HKCIEPUMEHTOB C MPUMEHEHHEM
U(pPOBBIX JTAOOPATOPHIA.

Ymenue oOpabaThiBaTh IMOJYYEHHYIO CTaTUCTUYECKyl0 HH(opmamuio ¢ nudpoBoil paboparopuu B
LIEJIOM U C OTZIEJIbHBIX JaTYUKOB.

[TpoBOIUTH pacyueTsl MO MOKA3aHUSAM KOHKPETHBIX BUAOB IIU(PPOBBIX JATYHKOB.

Bujabl 1eIT€JILHOCTH 00YYAIOIINXCHA, HANPABJEHHbIE HA JIOCTHKEHHE PE3VJIbLTATOB:

Temarnueckas nexkuus + auaiaor
HccnenoBaTenbCKue MPakTHKYMBI
[IpakTuueckue padboOThI ¢ OTJEIbHBIMU BUAAMU JAaTUUKOB
BrinonHenue npakTuyeckux padoT B TBOPUYECKUX IpyIax
CaMocTosTenbHON IIIAHUPOBAHKUE ITPOEKTHOM pabOThI
IIpe3eHTanys 1 3a1yUTa MUHHU-TIPOEKTA.
Opranu3anus IpOeKTHOM U y4eOHO-UCCIIEA0BATEIbCKON JEITEIHOCTH 00yUYarOINXCS:

«IIpakTukym™m c nndpoBoii madbopaTopueit» mpeacTapisier co00i NPAKTUKYM €CTECTBEHHOHAYUYHOU
HANPaBJICHHOCTH, PE3yJITATOM OCBOEHHS KOTOPOTO SIBJISIETCS] BHITOIHEHUE IPOSKTHBIX PadOT C
npuMeHeHneM nudposoii nabopartopueii «Releon». [IpoekTHbIe padOThI HOCSAT MPAKTHYECKHUI
xapaktep. MoryT ObITh CaMOCTOSITEILHO PEATM30BaHbl HAa IPAKTHKE CaMUMHM oOydaromumMucs. B xone
peanu3alyy MpOeKTHBIX padoT 00yyaroIyecs: HayyaTcsl CAaMOCTOATENNBHO NMPE3EHTOBATh U MyOJINYHO
3alUIIATh CBOU MPOEKTHI.

3. Coep:xanue Kypca

Pazznen 1. «3HaueHME MCCIIEIOBATEILCKUX PA0OT B CHCTEME €CTECTBEHHOHAYYHBIX AUCIUILIHHEY (4
4acoB)

HccnenoBatenbckue paboThl B TPAKTUKE €CTECTBEHHOHAYYHBIX AUCIHUTIIHMH.

CrpykTypa ucclieqoBaTeIbCKON paboThl

Oranbl ACSITeNbHOCTH B UCCIIENOBATENBCKOM padoTe.

[IpesenTtanus cBoeil Uccien0BaTEILCKON PaOOTHI.

Paznen 2: «O01ee 3HaKOMCTBO C ITUPPOBBIMHU JIabopaTOpusimMi» (3 4acoB)
OcHOBHBIE TIPUHIUTIBI pabOTHI ¢ IU(PPOBBIME JTabopaTopusimu «Releon»mo xumun
3HAKOMCTBO C MMPOTrpaMMHBIM obOecriedeHneM HUu(POBBIX TaOOPaTOPHIl.

Pab6ota ¢ natunkom pH 1 aHanu3 noysyuyeHHbIX JAHHBIX.

Pabota ¢ gaTynkoM TeMIiepaTypsl U aHaJIH3 TOJYIEHHBIX JTaHHBIX.

PaboTa ¢ 7aTYMKOM BIaKHOCTH U aHAJIU3 TOJTYUYECHHBIX TaHHBIX.

PaboTa ¢ 7aT4YMKOM OCBEIIEHHOCTH ¥ aHAJIN3 TTOJYYCHHBIX JTaHHBIX.

Paznen 3: «IIpakTukyMm ¢ Hcnosb30BaHueM nuppoBbIX adopaTopuiiy (21 yacos)
JlaGopatopusiit onbIT Nel «/lo kakoil TemnepaTypbl MOKHO HarpeTh BELIECTBO»
Jlaboparopuslii onbiT Ne 2 «M3mepenne TemnepaTypbl KUIIEHHS BOJbI C TTOMOILBIO TAOOPaTOPHOTO



TEPMOMETPA U JaTYMKA TEMIIEPATypPbI»

Jlaboparopusiit onbiT Ne 3 «OmnpeneneHue TeMrepaTypsl IUTABICHUS U KPUCTAJUTH3AIMHA METaIa
Jlabopartopuslii onbIT Ne 4 «Onpeenienre BOJOMPOBOAHON U TUCTUIUTMPOBAHHON BOIBDY
JleMOHCTpallMOHHBIN SKcniepuMeHT Ne 1

«Bp1eneHre u NoraoeHne Teria — MPU3HAK XUMHYECKOU peaKivm

JlaGopatopuslii onbIT Ne 5 «IlepechiieHHbIil pacTBOp»

[TpakTrueckas padota Ne 1 «Onpenenenue pH pacTBOPOB KUCIIOT U HIEIOYEH

JlaGopatopusiii onbIT Ne 6 «Onpenenenne pH B pa3HbIX cpeaax»

JlemoHcTpannoHHbIH KcriepuMeHT Ne 2 «OcHoBaHus. TernoBoit 3 ekt peakuuu rupoKCHIa HaTPuUs
C YIJIEKHMCIIBIM ra3omM»

Jlabopartopuslii onbIT Ne 7 «OcHoBaHus. Peakius HedTpanu3anum»

JlemoHcTpaunoHHbIl skcniepuMeHT Ne 3 « Temneparypa Iu1aBieHus BEMIECTB ¢ Pa3HbIMU THIIAMU
KPUCTAJUTMYECKUX PELIETOK

Jlaboparopusrii onbiT Ne 8 Onipenenenrne KUCIOTHOCTH MTOYBbI

[TpakTrueckas padota Ne 2 OnpeneneHre XJIOpUI-HOHOB B IUTHEBOM BOJIE

[IpakTuueckast padota Ne 3 DyIeKTpOIUTHI U HEAJIEKTPOJIUTHI

Jlaboparopusiit onbIT Ne 9 «CunbHble U cabble 3JEKTPOIUTHI)

[Tpaktuueckas padota Ne 4 «OnpeneneHue KOHIEHTPAIMU COJIU 10 3JIEKTPOIPO-BOHOCTH PacTBOPay
Jlaboparopusriii onbiT Ne 10 «Peakuuu nonnoro ooMena. BzanmopeictBue ruipokcuia

Oapusi C CepHOM KUCIIOTON

Jlaboparopusriii onbiT Ne 11 «O6pazoBanue coneil aMMOHUS

JlaGopatopusiii onbIT Ne 12 « OKMCITUTENFHO-BOCCTAHOBUTENIbHBIC peakiuu. V3ydueHue peakuu
B3aMMOJICHCTBUS CyIb(hUTa HATPUS C IEPOKCUIOM BOJOPOIA»

JlaGopatopusiii onbIT Ne 13 «M3menenune pH B X0/1e OKHCIUTEIBHO-BOCCTAHOBHTEIBHBIX PEAKIINI)
HemoncTpannoHHbii onbIT Ne 1 «/3ydenune BAUsSHUS pa3nIudHbIX (PAKTOPOB Ha CKOPOCTH PEAKIIMM»
Jlaboparopusrit onbiT Ne 14 «XKene3o. OkucneHune xene3a BO BIAKHOM BO3IYXE»

[ToaroroBka u 3ammuTa MPOEKTOB. (64.)

4. KajieH1apHO-TeMaTHYeCKOe NJIAHUPOBAHHE
«B xumnueckoii 1adoparopun» 8-9 Kiaccol

Ne [ Pa3zpgensl mporpamMMbl U TEMBI 3aHATHI Koui-Bo wacos DIIeKTPOHHBIE
Teopus | Ilpaktuka o0pa3oBaTesibHbIE PECYPCHI
Paznen 1: «3HaueHHe MCCIIEAOBATEIBCKUX PA0OT B CUCTEME €CTECTBEHHOHAYYHBIX TUCIUILTHHY (4
4acoB)
1 UccnenoBarenbckue paboTh B 1 +
MPaKTUKE €CTECTBEHHOHAYUHBIX
JIMCITUATIITNH.
2 CTpyKTypa UCCIea0BaTEIbCKOM 1 +
paboThI
3 Oranbl JIeSTeTHHOCTH B 1 +
HCCJICIOBATEIILCKOM paboTe.
4 [Ipe3enTtanust cBoei 1 +
UCCIeIoBaTeIbCKON paboThl. BeiOop
TEMBI

Paznen 2: «O01iee 3HaKOMCTBO ¢ HU(PPOBBIMH JIa00paTOpusiMmy» (2 4yacoB)




OcHOBHBIE IPUHIIUITEI PAOOTHI C
i poBbIMU JTA0OpATOPUIMU
«Releon»mno xumuun

3HaKOMCTBO C TPOrPaMMHBIM
oOecrieyeHreM UQPPOBHIX
1abopaToOpHUid.

I[TPAKTUKYM

JlaGopartopubiit onbiT Nel
«Jlo kakoil TemrepaTypbl MOKHO
HarpeTh BEIIECTBOY

JlaGopaTtopHsbiii onibIT Ne 2 «3mepenue
TEeMIIepaTypbl KUTIEHUS BOJIBI C
MOMOIUIBIO JTa0OPATOPHOTO TEPMOMETPA
U JaT4YUKa TEMIEPATYPhD)

Jlaboparopublii onbiT Ne 3
«OrmpeniesieHne TemMrneparypbl
IJIaBJICHUA U KpUCTAJIJIM3allun
MeTaJIa

10

Jlaboparopublii onbiT Ne 4
«Omnpenenenre BOIONPOBOIHON
U JUCTHUTMPOBAHHOM BOJIBI»

11

JleMOHCTpallMOHHBIN SKCcTIepUMEHT Ne
1

«Bp1aenenre 1 norjioneHue Temia —
IPU3HAK XMMUYECKOM peaKium»

12

JlaGopaTtopHsblii onbT Ne 5
«llepechIeHHbI PacCTBOP»

13

[TpakTnueckast padora Ne 1
«Onpenenenue pH pacTBOpoB KUCIIOT
Y 1IEJI0YE»

14

JlaGopatopHslii onbIT Ne 6
«Onpenenenune pH B pa3HbIX cpepaxy

15

JleMoHCTpalMOHHBIH SKcriepuMeHT Ne
2

«OcHoBanus. TernoBoii ekt
pEaKIfy THIPOKCHIA HATPHSI

C YIJICKUCIIBIM I'a30M»

16

JlaGopatopHslii onbIT Ne 7
«OcnaoBanns. Peakus
HENTpaIn3alun

17

JleMOHCTpanMoHHBIN SKCcIIepuMeEHT Ne
3

«Temneparypa naaBIeHHs BEIECTB C
pPa3HBIMU TUIIAMHU

KPUCTAJUIMYECKUX PELIETOK)

18

JlaGopatopHblii onbIT Ne §
OnpeneneHne KUCIOTHOCTH MOYBbI

19

[TpakTuyeckas padora Ne 2.
Ornpenenenne XJI0pua-MOHOB B
MMUTHLEBOM BOJIE




20 | IlpakTudeckas padorta Ne 3 1 +
SHGKTpOJII/ITBI 1 HCOJICKTPOJIUTHI

21 | JlabopaTopHusbIii onbIT Ne 9 1 +
«CHIIbHBIC U CITa0ble HIICKTPOIUTHD)
22 | IlpakTrueckas pabota Ne 4 1 +

((OHpe,IleJ'IeHI/IC KOHIOCHTpAaIHUH COJIH 110
SJICKTPOIIPOBOAHOCTHU paACTBOPA»

23 | JlaboparopusIii onbiT Ne 10 1 +
«Peakun noHHOr0 OOMCHA.
B3aumoaeiicTBue ruapokcuga
Oapusi C CEpHOI KUCTOTOM)

24 | JlabopaTopusblii onbiT Ne 11 1 +
«O0pazoBaHue cojieli aMMOHUSD
25 | JlabopaTopHsbIii onbIT Ne 12 1 +

«OKHUCINUTETBHO-BOCCTAHOBU-TEJIBLHBIC
peakuuu. M3yuenue
pEaKIMKUB3aUMOICHCTBHS CyIb(puTa
HAaTpHsl C IEPOKCUIOM BOJOPOAA»

26 | JTaGopatopHslii onbIT Ne 13 1 +
«3menenne pH B xone
OKHUCJIUTEIbHO-BOCCTAHOBUTEIb-HBIX
pEAKLIHIN

27 | demoncTpannoHHbIi ombIT No 1 1 +
«V3yuenue BIUSHUS pa3INYHbIX
(haKTOpPOB HA CKOPOCTh PEAKIIMI

28 | JTaGopatopHuslii onbiT Ne 14 1 +
«Keneszo. Oxucnenue xene3a BO
BJIQ)KHOM BO3IYXE»

29 | lloaroroBka MpoOeKTOB 1 +
30 [ IMoxroroBka mpoeKkToB 1 +
31 | [loaroroBka MPOEKTOB 1 +
32 | lloaroroBka MpoeKTOB 1 +
33 | 3amuTa MpoEKTOB. 1
34 | 3amuTa MPOEKTOB. 1
35 | 3amuTa NpOeKTOB. 1
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