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1. TIIporpamma o BHEYpPOUHOH IEATEILHOCTH 110 XUMHU Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs coCTaBlIeHa Ha ocHOBe TpeboBaHui K pe-
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3. T'ocymapctBennas nporpamma Poccuiickoit @enepanuu «Pazsutie odopasoBanus» (yTBepskaeHa ocTaHoBieHueM [Ipasurenscrea PO ot 26
A2

2017 Ne 1642 (pen . ot 22 .02 .2021) «O6 yTBepKACHIH TOCYAapCTBEHHOM Tiporpammbl Poccuiickoit @enepanyu «Pazputre oopasoBanus» . — URL:
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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma «B XuMuu Bce MHTEPECHO» IETAIM3UPYET COACPKAHUE Kypca BHEYPOUHOU NEATEIHHOCTH, AaeT MOAPOOHOE pacmpeielieHue YacoB U Toce-
JOBATENbHOCTh U3YUYEHHS TEM U Pa3IEIIOB.

Jannast mporpamma npeaHa3zHaueHa Jiuis ydanmxces 8-9 kiaccoB, MO3BOJISET PACIIMPUTh U YIIyOUTh Yy y4aluXcs MPakTUYeCKOe MPUMEHEHHE MOTy4YeH-
HBIX TEOPETUYECKUX 3HAHUU 110 XUMHUH.

ABTOpCKas mporpamma paccuuTtaHa Ha yyamuxcs 8-9 kiaccoB Ha 70 yueOHBIX 4acOB, OpUEHTHPOBAHA Ha yriIyOJieHHe U paclIupeHne 3HaHUil, Ha pa3BU-
THE JTI0003HATEIILHOCTH U MHTEpeca K XUMHUHU, Ha COBEPIIICHCTBOBAHNE YMEHHUH yJaIIuxcs 00pamarbes ¢ BEMIECTBAMH, TPOBOJUTH XUMHUYECKHA IKCIIEPH-
MEHT C HCIIOJIb30BAHHEM COBPEMEHHBIX MPHOOPOB M 00OPYMOBaHUS LIEHTPAa OOpa30BaHUS €CTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOW HApaBICHHOCTEH
«Touku pocra».

[Ipu pa3paboTke MporpaMMbl aKIEHT JeIaJICS Ha BOIIPOCHI, KOTOPBIE B 0a30BOM KypCe XUMUU OCHOBHOM IIKOJIBI PACCMATPUBAIOTCS HEJIOCTATOYHO MOJTHO
WJIM HE PAaCCMaTPHUBAIOTCS COBCEM. 3a/layu M YIPaXKHEHUS TOI0OpaHbI TaK, YTO 3aHATHUS MO UX OCMBICIICHHIO M PEUICHUIO MPOXOAST JTUO0 MapayljiebHo ¢
M3y4aeMbIM Ha ypOKax MaTepuasioM, JTM0O0 KaKk MOBTOPEHHUE yKe MOTYyUYEHHBIX 3HAHUI.

B 00yuenun xumun Oolbliioe 3HaYEHHE MMEET dKCIepUMEHT. B mpoiiecce sKCriepuMeHTanbHONW pabOoThl ydaluecs: MpuoOpEeTyT OMBIT MO3HAHUS peab-
HOCTH, SIBJISIOIIUNACS BaKHBIM 3TarioM (JOpMHUPOBaAHUS Yy HUX YOEKICHHH, KOTOPhIE, B CBOIO OYepelb, COCTABIISIOT OCHOBY HAyYHOTO MUPOBO33peHus. Pea-
JU30BaTh YKa3aHHbBIE LIEJH MTOMOXET OCHAIIEHHE HIKOJIBHOTO KaOMHETa XUMUU COBPEMEHHBIMH MPUOOpaMu U 000pYyJOBaHHEM IIEHTpa 00pa30BaHUS €CcTe-
CTBEHHO-HAyYHOW M TEXHOJIOTMYECKOU HarpaBieHHOCTel «Touku pocta». Mcnonbp3oBanue obopyaoBanus «Toduka pocTta» Mpu peanu3aiii JaHHOW Mpo-
rpamMMBbI TTO3BOJIUT CO3JaTh YCIOBHS:

* JUIA PACHIUPEHHSI COJIEP>KAHUS IIKOJIBHOTO XUMHUYECKOT0 00pa3oBaHus;

* JIJIS IOBBINIICHUS TTO3HABATEILHON aKTUBHOCTH 00YUYaOIIUXCs B €CTECTBEHHO-HAYYHOM 00J1acTH;

* IS pa3BUTUA JIMYHOCTH peOEHKaA B Mpoliecce 00yUeHUs] XUMHH, er0 cliocoOHOCTe!, (GOpMHUPOBAHUS U yAOBIETBOPEHUS COLIMATBLHO 3HAYUMBIX HHTEpE-
COB U MTOTPEOHOCTEI;

* 17151 pabOTHI ¢ OJapEHHBIMU HIKOJIBHUKAMHU, OPTaHU3AIMH UX Pa3BUTHS B PA3TUYHBIX 00JacTsIX 00pa3oBaTeNbHOM, TBOPUECKOH 1€ATeTbHOCTH.

KonunuecTBeHHBIE SKCIIEPUMEHTHI MTO3BOJIAT MOMYYaTh TOCTOBEPHYIO MH(GOPMAIIMIO O MTPOTEKAHWU TE€X WU MHBIX XMMHUYECKUX IMpoIlleccax, O CBOMCTBAaxX
BemecTB. Ha OCHOBE MOMyYEeHHBIX IKCIIEPUMEHTATBHBIX aHHBIX yUYallluecs CMOTYT CaMOCTOSITEIBHO JENaTh BBIBOJIBI, 0000IIATh Pe3yJbTaThl, BHISBISTH
3aKOHOMEPHOCTH, YTO OJTHO3HAYHO OYJIeT CITOCOOCTBOBATH MOBHIIIICHUIO MOTHBAIMH 00yUEHHUS KOJILHUKOB.

AKTYyaJIbHOCTh MPOTPaMMBI B TOM, YTO OHA CO3/1a€T YCJOBHS JIJISi COIMAIBHOTO, KYJIBTYPHOTO M MPO(PECCHOHAIBHOTO CaMOOIIPEACIICHHsI, TBOPUECKOU
caMopeai3aIiiy JJMYHOCTH peOEHKa, pa3BUTHS y 00YUYaIOIMIUXCSl €CTECTBEHHO-HAYYHOW, MaTEMaTHIECKOH, MHGOPMAIITMOHHOW TPaMOTHOCTH, (JOpMUPOBa-
HUSl KPUTHYECKOTO M KPEaTUBHOTO MBIIIJICHHS], COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON HAMPABICHHOCTH. 3HAHUS U YMEHUs, HEOOXOANMbIE
JUISL OpTaHHU3AIMH UCCIIeIOBATENIbCKON JIeATEIHbHOCTH, B OYIyIIIEeM CTaHyT OCHOBOW Ui OpTaHHU3aIlMi HAYyYHO-HCCIEI0BATENbCKON ASSITETFHOCTH B BY3aX,
KOJUIe/I’Kax, TEXHUKYMax U T.J.

OIHUM W3 OCHOBHBIX MPUHIIMIIOB MOCTPOCHUS MPOrPAMMBI SIBJISETCS MPUHIIMI AOCTYIMHOCTH. DKCIIEPUMEHTANIbHBIE JaHHbIE, TOJYyYEHHbIE YUaIlIUMHUCS
[IPY BBIMIOJIHEHUU KOJIMYECTBEHHBIX OMBITOB, O3BOJIAT YYAIUMCS CAMOCTOATENIBHO AENAaTh BBIBOIBI, BBISBIISITE 3aKOHOMEPHOCTH. 110AX0/1b1, 3a110KEHHBIE B



COACPIKAaHUC IMMPOrpaMMbl KypcCa, CO3ar0T HGO6XO,Z[I/IMI>IG yCJI0BUA AJid CUCTCMHOT'O YCBOCHUS YHalllTUMUCA OCHOB HAYKH, IJIA obecreueHus Pa3sBUBAOIICTO
1 BOCIIMTHIBAKOIICTO BO3I[CﬁCTBH$I O6y‘-I€HI/I$I Ha JIMYHOCTDb YyYalluCrocs. CDOpMI/IpyeMBIC 3HaHUA OOJDKHBI CTATh OCHOBOM CHCTEMEI y6€)KIICHHﬁ IIKOJBbHHKA,
HCHTPAJIbHBIM SAAPOM €TI0 HAYYHOI'O MHUPOBO33PCHUA.

LEJIN U 3AJJAYU

K HanpaBieHnio nepBoCTENIEHHON 3HAYMMOCTH TIPH pean3aliii 00pa3oBaTeIbHBIX (QYHKIUN peaMeTa « XUMUS» TPATUIIIOHHO OTHOCAT (POPMHUPOBAHHE
3HAHUW OCHOB XMMHUYECKOW HAyKU KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEILHOCTH YEIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KYJIBTYpHI. 3a/ia4ya MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbI XHMUYECKHX 3HAHUN — BaXHEUIIHMX (DAKTOB, MOHITHH, 3aKOHOB M TEOPETHYE-
CKHUX TOJIOKEHHH, JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAYKH, 3HAHWI O HAYYHBIX METOAAX U3yUYCHHsSI BEIIECTB M XUMHUECKUX
peakiuii, a Takxke B (GOPMHUPOBAHUN U PA3BUTHH YMEHHH U CIIOCOOOB JCSITEIBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJACHUEM U TIPOBEICHUEM XUMHU-
YEeCKOT'0 SKCIIEPUMEHTA, COOJIIOICHUEM MIPaBUII 0€30IMacHOr0 OOPAICHHUs C BEIECTBAMU B IIOBCEIHEBHON YKHU3HH.

Hapsny ¢ 5Tum nenu m3ydeHus mpenMeTa B MporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOTO OOIIIETrO
obpaszoBanus. CeroHsi B 00pa3oBaHUH 0CO00 3HAYUMOW NMPU3HAETCS HAMPABICHHOCTh OOYUCHHS Ha Pa3BUTUE U CAMOPA3BUTHE JIMYHOCTH, (hOpMUpOBaHUE
e MHTEIUIeKTa M O0mIel KyabTyphl. OOyueHUEe YMEHUIO YYUTHCS M MPOJOJDKATh CBOE 00pa30BaHKME CAMOCTOSTEIHLHO CTAHOBUTCS OJTHOM M3 Ba)KHEHIIIHMX
¢byHKIMH y4eOHBIX PEIMETOB.

B cBs31 ¢ 3TUM Npu U3yYEHUH XMMUHU B OCHOBHOM IIIKOJIE JOMUHHPYIOIIEE 3HAYCHUE IPUOOPEH TaKue IeJH, KaK:

(GopMHpPOBaHNE MHTEIUICKTYAILHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYTHHUUECTBY, CAMOCTOSTEIIBHOMY MPUHITHIO PEUICHUH, CIIO-
COOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH,

HANpPaBIEHHOCTh 00YYEeHHS HAa CUCTEMAaTUYECKOE MPHUOOIICHNE yUalIuXcsl K CaMOCTOSTENIbHON MO3HABATEIbHOM JNESTENbHOCTH, HAyYHBIM METO/aM I0-
3HaHUA, HOPMUPYIOIIUM MOTHUBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUH,

obecrieueHne yciaoBHH, CIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YUYAIOIIMMHUCS OTBbITa PA3HOOOPA3HOW NEATEIbHOCTH, TTO3HAHUS M CaMOTIO3HAHUS, KIIIOUe-
BbIX HABBIKOB (KJ'IIO‘ICBI)IX KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB NCATCIIBHOCTH,

q)OpMI/IpOBaHI/Ie YMCHHﬁ OOBSICHSITH U OILCHUBATH ABJICHHUA OKPYKAIOMICTO MHUPAa HA OCHOBAHWN 3HAaHUU U OIIbITA, MOJYYCHHBIX ITPH U3YYCHUHU XUMUUH,

(dopMupoBaHre y 00ydaroIUXcsi TYMaHUCTUYECKUX OTHOIIEHUH, MOHUMAaHMs IEHHOCTH XUMUYECKUX 3HAaHUU JJIs1 BBIPAOOTKU 3KOJIOTUYECKH LIEIeC000-
Pa3HOTO MOBEJICHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IEISX COXPAHEHUS CBOETO 3/IOPOBBS U OKPYKAIOIIEH IPUPOTHON CPEIbI,

pa3BUTHE MOTHBAIIMH K O0YYECHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX IIEHHOCTEH, TOTOBHO-
CTH K OCO3HAHHOMY BBIOOpY MPOQUIIS U HANIPABIEHHOCTH AaIbHEHIIIETO 00yUYCeHHS.

COJEPKAHUE KYPCA

PA3JIEJI 1. METO/IbI IO3HAHI S B XUMUU (12 YACOB)



3HAKOMCTBO C OCHOBHBIMU METOJaMHU HAYKH. DKCIIEPUMEHTAJIbHbIE OCHOBBI XUMHUH. 3HAKOMCTBO IIKOJIBHUKOB C OCHOBHBIMU METOAAMM HCCIIEI0BAHUS U
000pyJOBaHUEM IIEHTpa 00pa30BaHMS €CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKOW HarpaBieHHOCTeH «Touku pocta». [IpaBuia nmoBeneHust B KaOMHETE XH-
Muu. BBoanblii uncrpykrax. [IpeacraBieHre o TOYHOCTH M3MEPEHUN IUQPPOBBIX AATYMKOB M aHAIOTOBHIX MpuOOpoB. IIpeacraBneHue o temmepaType
UIaBJICHUS, OOPATUMOCTH IJIABJICHUS U KPUCTAIITU3ALIUH.

IIpakTnueckas padora Ne 1 «M3ydeHue cTpoeHus IIaMeHn».

Jlaboparopuslit onbIT Ne 1 «Jlo kakoil TemMnepaTypbl MOXKHO HarpeTh BEIIECTBO?».

Jlaboparopusriii onbiT Ne 2 «3mepeHne TemnepaTypbl KUIIEHHS BOJbI C TOMOIIBIO TaTYMKA TEMIIEPaTypbl U TEPMOMETPA.
Jlaboparopusriii onbiT Ne 3 «OmnpeaeneHue TeMepaTyphl IUIaBIeHUS U KPUCTAUIU3alMA METaliay.

PA3JIEJI 2. TIEPBOHAYAJIBHBIE XUMMWYECKUE I[MTOHATHSA (12 YACOB)

Hemuoro u3 ucropun xumun. XuMus BYEPA, CEronHs, 3aBTpa. IIpocTeie u ciioxHble BemecTBa. OU3nyeckne 1 XUMHYECKHE CBOMCTBA BEUIECTB. YHCTHIE
BellecTBa U cMecu. OTiau4Me YUCThIX BELIECTB OT cMeceil. CocoObl pazfienenus cMeceil. 3aKOH COXpaHEHUsl MacChl BEIIECTB.

[TpakTudeckas padora Ne 2 «CriocoObI pa3esIeHUsT CMECEH».

JlaGopatopusliii onbIT Ne 4 «OnpezeneHre BOIONPOBOAHON U JUCTUINIUPOBAHHOM BOJBI».

JleMoHCcTpaunoHHbIHN 3kcniepuMeHT Ne 1 «3akoH coXpaHEHUs! MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPEI (12 YACOB)

[TonsTie 0 pacTBOpax: ONpEJEICHUE PAacCTBOPOB, PACTBOPHUTENH, PACTBOPHUMOCTh, Kilaccu(puKkanus pacTBopoB. Kpucrammoruaparel. BeipanuBanue kpu-
ctayioB. CriocoObl BeIpaKE€HUsI KOHIEHTPALUK PACTBOPOB. MaccoBast 10JIsl paCTBOPEHHOIO BELIECTBA, MOJIIpHAs! KOHIIEHTpALHsl.

[Tpaktrdeckast padbora Ne 3 «Omnpenenenne KOHIEHTPAIIMH BEIIECTB KOJOPHMETPHUYECKUM I10 KATHOPOBOYHOMY TPAPHKY».

Jlaboparopuslii onbIT Ne 5 «3yueHue 3aBUCMMOCTH PaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPhI».

JlaGopatopuslii onbIT Ne 6 «HabmtogeHue 3a pocToM KpUCTaIIOB.

JlaGopatopusliii onbIT Ne 7 «IlepechiieHHbINH pacTBOP».

JlaGopaTopusliif onbIT Ne 8 «OnpesieneHre TeMreparypbl pa3iokKeHUs] KpUCTAJIOIHpaTay.

PA3AEJT 4. XUMMWYECKUE PEAKIINU (15HACOB)

Xumunyeckue peakuuu. [lpusHaku xumuueckux peakuuit. Knaccudukanus XuMudeckux peakuuil Mo pa3jIMyHbIM MpU3HaKaM. Peakuuu coenuHeHus:, pas-
JIO’)KEHUS, 3aMelIeHns, 0OMeHa, HeUTpalu3aluu.

Jlaboparopusiii onbiT Ne 9 «Peakius coenunenus hochopa ¢ kucimopoaom, okcuaa pocdopa (V) ¢ Bogoi».

Jlaboparopusiii onbiT Ne 10 «Peaxius pasnoxenus ruapokcuaa meau (11)».

Jlaboparopusiit onbiT Ne 11 «Peakius pazinokeHUs: MalaXxura.

JlaGopaTopuslii onbIT Ne 12 «Peakius 3aMeIIeHust MeIH JKeJIe30M B pacTBOPE MEIHOTO KyIopoca.

JlaGopaTopusiii onbIT Ne 13 «Peakmus 3aMerieHust BOJOpoa HHHKOM B PACTBOPE COJITHOM KHCTIOTBI».



JlaGopaTopubiit onbIT Ne 14 «Peakius 3aMeIeHus1 BOJOPOa KajablieM (HaTpueM, TUTHEM) B BOJCY.
JlaGopatopusiii onbIT Ne 15 «Peakuust oOMeHa Mexy KapOOHATOM KaJbIUS U COJISTHOM KHCIOTOW».
Jlaboparopuslii onbIT Ne 16 «Peakiust oOMeHa MEXIy XJI0pUI0M Oapus U CEPHOM KUCITOTON».

Jlaboparopuslii onbiT Ne 17 «Peakuust HEHTpamu3aum»

JleMoHCTpanMoHHBIN SKcriepuMeHT Ne 2 « Brigenenre u noriolieHre Temia — MpU3HaK XUMUYEeCKON peaKinum».

PA3JIEJI 5. OCHOBHBIE KJIACChl HEOPTAHUYECKWX COEJIMHEHMIA (15 YACOB)

Knaccudukanus Heoprannueckux coequHeHnid. OKCHIbIl — cOCTaB, HOMEHKJIATYpa, KiacCH(pUKanus, XUMUYECKHe cBoWcTBa. IloHsATHE O THAPOKCHIAX —
KHCJIOTax U OCHOBaHMAX. Ha3Banus u coctaB ocHoBanwmid. LI{€noun, ux cBoiicTBa u cnocoOsl nosyueHusi. HepactBopumble OCHOBaHHMS, UX CBOMCTBA H CIIO-
coObI nosydenusi. OKCUIbI U THAPOKCUIBI, 001anaronme aMmpoTepHbMu cBoicTBaMu. Kiiaccudukanusi KUCIOT (B TOM YMCIIe OPraHUYEeCKUE U HEOpraHuye-
CKHE), HX COCTaB, HOMeHKIaTypa. OOIie XuMUIECKHe CBOMCTBA KUCIOT. Psit aktuBHOCTH MeTaiwioB. CocTaB, HOMEHKIIATYpa COJIEil, IpaBmiia COCTABICHHUS
dbopmy coneit. XuMHUECKHUE CBOMCTBA COJIEH.

ITpakTruyeckas padora Ne 4 «IlonydyeHue MEHOTO KyIopoca».

JlaGopatopuslii onbIT Ne 18 «Omnpenienenue cocraBa Bo3ayxa.

JlaGopatopusiii onbIT Ne 19 «Omnpenenenue pH paznuuHbIX cpemny.

Jlaboparopusrit ombiT Ne 20 «OnpeienieHre KUCIOTHOCTH TTOYB.

JlemoHcTpannoHHbIi skcriepuMeHT Ne 3 «OcHoBanus. TemnoBoit 3pdeKT peakunn TuAPOKCHIA HATPHS C YTIICKUCIBIM Fa30M».

PA3JIEJI 6. XUMUYECKA S CBSI3b (7 UACOB)

XUMHYeCKas CBS3b. BI/II[LI XUMHUYECKON CBS3H. KpI/ICTaJ'IJII/I‘{eCKOe CTPOCHUC BCIICCTBA. KpI/ICTaJ'IJ'II/I"IeCKI/IC peI_HéTKI/I — 4aTOMHad, HOHHasd, MOJICKYJISIpHAA U
HX XapaKTCPpUCTUKH.

HGMOHCTpaHHOHHBIP’I OKCIICPUMCHT NQ 4 «TeMHepaTypa IUIaBJICHHA BCIICCTB C pa3HbIMU THIIAMU KPUCTAIIINYCCKUX PCIICTOK>



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJ/IBTATbBI

JINYHOCTHBIE pPe3yJIbTaThI

OO0y4armMACs MOTYYUT BO3MOKHOCTD JUIsl (JOPMUPOBAHUS CIASAYIOIIMX JTUIHOCTHBIX Y'Y /1!

* onpezieNieHHe MOTUBAIMH U3Y4YeHUs y4eOHOTO MaTepHana;

* OIICHMBAHUE YCBAaUBAEMOI'0 Y4eOHOI0 MaTepHasa, UCXO/s U3 COLMAIBHBIX U TMYHOCTHBIX IEHHOCTEH;

* MIOBBIIIEHHE CBOETO 00PAa30BATEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3yUYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBI3aHHBIX C PAa3BUTHEM XUMUHU
1 o0LIeCTBa;

* 3HaHME MPABUJI TOBEJCHUS B UPE3BbIYANHBIX CUTYAIUSX;

* OLIGHHMBAHUE COLIMAIBHON 3HAYUMOCTHU MIPOeccuil, CBI3aHHBIX C XUMUEH;

* BJIaJIcHUE MpaBUIaMH 0€30MacHOro 0OpaIleHus ¢ XUMUYECKUMU BeIIeCTBaMU U 000pyA0BaHUEM, MPOSIBICHUE SKOJIOTHUECKON KYJIbTYPHI.

MeTanpeameTHble pe3yJbTAThI

PerynsatuBHbie

OO0yyaromuiics MoJy4uT BO3MOKHOCTD AJ1s1 (POPMUPOBAHUS CIAEAYIOLUINX PEryIATUBHbBIX Y'Y /I:

* [[eJIerioaraiue, BKJIo4as IOCTaHOBKY HOBBIX Li€JIel, mpeoOpa3oBaHue MPAaKTUYECKOH 3a/jauM B MO3HABATEIbHYI0, CAMOCTOSTENIbHBIN aHAIN3 YCIOBUN
JOCTHKEHHMS 1IEJTM Ha OCHOBE Y4€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTUPOB JIEHCTBUS B HOBOM yueOHOM MaTepuae;

* IUIAHUPOBAHME ITYTU JOCTHIKECHHUSI LIEJIEH;

* yCTaHaBJICHUE 1IeJIEBBIX IPHOPUTETOB, BBIJICJIEHUE aTbTEPHATUBHBIX CIIOCOOOB TOCTHKEHHUS LIeNIU U BbIOOp Hanbosee 3¢ (heKTUBHOrO croco0a,

* YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIIATH UM;

* yMEHHME NIPUHUMATh PELIeHNs B IPOOJIEMHOM CUTYaIUH;

* [IOCTAHOBKA YYEOHBIX 3a/1a4, COCTABJIEHHUE TJIaHA U MOCJIEI0BATEIbHOCTH JEHCTBH;

* Opranu3anus pabo4yero Mecra Npy BHIIOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

* IPOrHO3UPOBAHKE PE3YIbTATOB 00YUYEHHMs, OLIEHUBAaHIE YCBOEHHOT0 MaTepualla, OlleHKa KauyecTBa U YPOBHS MOJyYEHHBIX 3HAHUM, KOPPEKIMS TUIaHa U
croco6a neicTBUs Mpu HEOOXOJUMOCTH.

Ilo3HaBaTeNIbHbBIE

OOyuaromuiics NOIYyYUT BO3MOXKHOCTH JUIs (POPMUPOBAHUS CIEYIONUX MO3HABAaTENbHbBIX Y Y 1!

* IOMCK U BbIIeJICHNE HH(OpMAIH;

* aHAJIM3 YCIIOBHUM U TpeOGoBaHMIA 3a]jauu, BEIOOD, COMOCTaBIeHNE U 000CHOBaHME CIIOcO0a pelIeH s 3a/1auu;

* BEIOOp Hanbosee 3h(PeKTUBHBIX CIIOCOOOB PELICHN 3aJ]aui B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;

* BBIJIBIKEHHE U 000CHOBaHME TMIIOTE3bI, BBIOOP crioco0a e€ MpoBepKH;

* CAaMOCTOSITEIBHOE CO3/[aHNE AITOPUTMA JEATEIIFHOCTH PU PEIICHUH MPOOIEM TBOPUYECKOTO U IIOMCKOBOTO XapaKTepa;



* YMEHHUSI XapaKTEpU30BaTh BELIECTBA 10 COCTABY, CTPOCHHIO U CBOMCTBAM,;

* OIMCBHIBAaHUE CBOMCTB: TBEPBIX, )KUIKHUX, Ta3000pa3HbIX BEIIECTB, BHIICICHUE HX CYIIECTBCHHBIX MPU3HAKOB;

* U300paKeHNEe COCTaBa MPOCTEUIITNX BEIIECTB C MMOMOIIBI0 XUMHUUYECKHX (OPMYJ U CYITHOCTH XMMHUYECKUX PEAKIIMH C MMOMOIIBI0 XUMHUECKUX YpaBHE-
HUMH,

* NIPOBEACHUE HAOIIOJCHUHN, ONMCAHUE MPU3HAKOB U YCJIOBUN TEUEHHUS XMMHUYECKHX PEaKIUH, BBHIITOJHCHHE XMMHYECKOTO AKCIIEPUMEHTA, BHIBOJBI Ha
OCHOBE aHaJIM3a HAOJIOICHHUH 3a DKCIIEPUMEHTOM, pellieHUe 3a/1a4, MOJy4YeHHEe XUMUUYECKOW HH(OPMAIIUK U3 pa3IMYHbIX HCTOYHUKOB;

* YMEHHE OPraHU30BbIBATh UCCIEA0BAHUE C LIEJIBIO IPOBEPKHU THUIIOTES;

* YMEHHE JIeJIaTh YMO3aKI04YeHUs (MHIYKTUBHOE U TI0 QaHAJIOTHH) ¥ BBIBO/IBI;

* yMeHHE O0BEKTUBHO OIEHUBATH HHPOPMAITUIO O BEIIECTBAX U XUMUUYECKUX MPOIIECCAX, KPUTUICCKU OTHOCHTHCS K IICEBIOHAYYHON MHPOPMAITUH.

KoMMyHUKAaTHBHEIE

OO0yuaromuiics NOIYYUT BO3MOXKHOCTB JUIsl (GOPMUPOBAHUS CIEIYIOIUX KOMMYHUKAaTUBHBIX Y'Y /1!

* [I0JIHO€ ¥ TOYHOE BBIPAKEHUE CBOMX MBICIIEH B COOTBETCTBUU C 3a/ladyaMH U yCIIOBUSIMU KOMMYHHUKALIUH;

* aJICKBaTHOE UCIIOJIb30BaHUE PEUEBBIX CPEICTB Ul y4acTHs B IUCKYCCUU U apryMEHTAllMy CBOEH MO3ULUH, YMEHHUE NPEACTABIATE KOHKPETHOE CONEp-
’KaHHe C COOOIIEHUEM €ro B MMCbMEHHOM U yCTHOU (opMe, olpeieieHue crioco00B B3auMOIEHCTBUSA, COTPYIHUYECTBO B IOUCKE U cOope HH(pOpMAIUH;

* ompeneneHrne cnoco00B B3aUMOICHCTBHS, COTPYIHUYECTBO B MOUCKE U cOOope MHPOpMAINHY, yJacTHe B AUAJIOre, IIAHUPOBAHUE OOMIMX CIIOCO0OB pa-
OOTBI, MPOSIBIICHUE YBAKUTEIHHOTO OTHOIICHHS K APYTUM YUAITHMCS,

* OIIMCAHUE COJEPKAHUS BBIIIOJIIHAEMbIX JEHCTBUM € LEJIbI0 OPUEHTUPOBKHU B IPEAMETHOIIPAKTUUECKON JESATENbHOCTH;

* YMEHUS YUUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHALIMN PA3IUYHBIX MO3ULIUNA B COTPYIHUYECTBE;

* (popMynUpOBaTH COOCTBEHHOE MHEHHUE U TO3MIIMIO, ApIYMEHTUPOBATh U KOOPAWHUPOBATH €€ C MO3ULMSIMH NMapTHEPOB B COTPYJHUYECTBE MIPU BbIpa-
00TKe 00IIEeTo peleH sI B COBMECTHOU e TeNIbHOCTH;

* OCYUIECTBJIATh B3aUMHBIA KOHTPOJIb M OKa3bIBATh B COTPYIHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOIIIb;

* [JIJAHUPOBATH OOIIKE CTIOCOOBI pabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY NeHCTBUI MapTHEPA, yMETh yOeKAaTh;

* HCIOJIb30BATh a/ICKBATHBIC S3BIKOBBIC CPECTBA JUIs OTOOPAKEHHUSI CBOMX yBCTB, MBICJICH, MOTHBOB M MOTPEOHOCTEHN; 0TOOpaXkaTh B peun (OmucaHue,
00BSICHEHHUE) COIEPIKaHKUE COBEPIIACMBIX JICHCTBUI, Kak B pOpMe rPOMKO#l COMATU3UPOBAHHON peun, Tak U B popMe BHYTPEHHEH peyH;

* pa3BHBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIIMIO, UCTIOIb3YS CPEACTBA YCTHOM M MUCbMEHHON KOMMYHUKALMU MpU paboTe ¢ TeKCTaMHU yuyeOHUKa U J10-
MOJIHUTEIHHON JTUTEPaTypO, ClIpaBOYHBIMHU TaOJIMIIaMH, MTPOSIBIIATh TOTOBHOCTh K YBa)KEHHIO MHOW TOYKHU 3PEHHUS MPU 0O0CYXACHUU PE3yIbTATOB BBINOJ-
HEHHOU paboTBHI.

IIpenmeTHbIe pe3yJIbTaThI

OOyuaromuiics HayqUTCs:

* IPUMEHATH OCHOBHbIE METO/IbI TIO3HAHUS: HAOIO/ICHHE, U3MEPEHHE, IKCIIEPUMEHT;

* ONMCHIBATh CBOMCTBA TBEPABIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICIS UX CYIIECTBEHHbIE TPU3HAKH;

* pacKphIBaTh CMBICI 3aKOHA COXPAHEHHS MACChl BELIECTB, aTOMHO-MOJIEKYJISIPHOIN TEOpHH;

* pa3aMyaTh XMMUYECKHE U (PU3UUECKUE SIBICHUS, HAa3bIBaTh IPU3HAKU U YCJIOBUS IPOTEKAHUS XUMUUECKUX PEaKLIn;



* cobmoaTh npaBuiIa 6€30MacHON paboOTHI PHU MPOBEJCHNUH OIIBITOB,;

* [10JIb30BAThCS Ta0OPATOPHBIM 000PYAOBAaHHEM U TTOCY/IOH;

* [I0JTy4aTh, COOMpATh ra3000pa3HbIe BEIIECTBA M PACIIO3HABATh UX;

* XapaKTepu30BaTh (pU3NUECKUEe M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX COSAWHEHU, IPOBOIUTH OIBITHI, HOATBEPKAAIOIINE X1~
MHYECKHE CBOMCTBA M3Y4YEHHBIX KIACCOB HEOPTaHMUECKHUX BEIIECTB;

* pacKpBIBaTh CMBICII IOHATHS €PAcTBOP», BBIYUCIISATH MACCOBYIO JOJII0 PACTBOPEHHOTO BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEAEIEHHON Mac-
COBOM J10JIE pacTBOPEHHOIO BELIECTBA,

* XapaKTepU30BaTh 3aBUCUMOCTh (PM3MYECKUX CBOIMCTB BEUIECTB OT THUIA KPUCTAJUIMYCCKOW PEIIETKHU, ONMPEIEIATh BUJ XUMUYECKOW CBSI3H B HEOPraHH-
YECKUX COCJIMHCHUSIX;

* IPOBOJIMTH OMBITHI 110 MOJYYCHUIO U N3YYCHUIO XMMUYECKUX CBONCTB Pa3IMYHbBIX BEIICCTB;

* IPaMOTHO 00paIIaThCs C BEIECTBAMHU B IIOBCEHEBHON JKU3HHU.

Obyuarowuiica nOIY4UM 803MOHNCHOCHb HAYUUMBCA:

* BBIJIBUTaTh U IPOBEPSATH IKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMHYECKUX CBOMCTBAX BELIECTB HA OCHOBE MX COCTaBA U CTPOCHUS, MX CHOCOOHOCTH BCTY-
naTh B XUMHYECKUE PEaKIMH, O XapaKTepe U MPOAyKTax Pa3INuHbIX XUMHUYECKHX PEaKIni;

* XapaKTepPH30BaTh BEIICCTBA 10 COCTABY, CTPOCHHUIO U CBOWCTBAM, YCTaHABIUBATh IPUYUHHO-CJICICTBEHHBIC CBSI3M MEXK/Y JaHHBIMH XapaKTEPUCTHKAMHU
BEILIECTBA,

* HCIIOJIb30BaTh PUOOPETEHHBIC 3HAHUS ISl SKOJIOTHYECKHA I'PAMOTHOTO TIOBE/ICHHS B OKPYKaIOIICH Cpe/e;

* UCIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBbIE KOMIIETCHIIUH TP BBIMOJIHEHHH MPOCKTOB U PEIICHUU y4eOHO-HCCIIEA0BATEIbCKUX 3a/1ad 10 U3YYCHHUIO
CBOWCTB, CITOCOOOB ITOTyYEHUS M PACIIO3HABAHUS BEIIECTB,;

* 00BEKTUBHO OLIEHUBATH HH(POPMAIIHIO O BEIIECTBAX U XUMHYECKUX MPOIIECCaXx;

* 0CO3HABATh 3HAYCHUE TEOPETUIECKUX 3HAHUI M0 XUMUH ISl IPAKTUYECKON AEATEITbHOCTH YEJIOBEKa,

* CO3/1aBaTh MOJEJH U CXEMBI JJIsl PELICHUS YI€OHBIX M TIO3HABATEIbHBIX 33/1a4;

HOHMMATh HEOOXOJMMOCTh COOJIOICHHS TIPEITHCAHMH, IPEIaraéMbIX B HHCTPYKIHUSIX MO HCIOJIb30BaHUIO JIEKAPCTB, CPEICTB OBITOBOI XMMUU U JIP.



TEMATHYECKOE INTAHUPOBAHHUE

Ne | HammeHoBaHMe KosunyecTBO 4acoB Hara u3y- Ilnanupyemblie pe3yabTaThl DuekTponnbie (udpoBbIe)
n/m | pa3sesioB U TeM YeHUA o0pa3oBaTe/bHbIE Pecypchl

BCero | MpakTu- | JaGo- | JeMOHCTpa-

NMporpaMmbI
yecKkue | parop- HOHHDIE
padoThbI HbIe IKCIIepPH-
OIBITHI MEHThI

1 | Meroas! no3Ha- 12 1 3 0 Onpenensatb BO3MOXKHOCTh IpoBenae- | MaTepuaibHO-TEXHUYECKas

HHA B XUMHUHU

HUS pEeaklMi W TPOLEeccoB, TpeOyro-
IIUX HarpeBaHusl.

YMeHue BbIOMpaTh NpUOOPHI IS MIPO-
BEJCHUS M3MEPEHUH, TpeOyroImux
TOYHOCTH MOKa3aHUH.

3HaTh MPOLECCH], MPOTEKAIOIINE MPHU
IUTABJICHUU BEUIECTB U UX KPHUCTAJUIH-
3allUN.

YMmenue paborath ¢ 000OpyAOBaHUEM
LEHTpa 00pa3oBaHUsl E€CTECTBEHHO-
Hay4YHOW M TE€XHOJIOTMYECKOW HaIpas-
neHHocTel «Toukn pocta».

YMeHue mob30BaThCs HarpeBaTellb-
HBIMHU NIPUOOpaMHU.

IInanupoBaTh M OCYILECTBIATH Ha
IIPAKTUKE XMMHUYECKHUE DKCIEPUMEH-
Thl, TPOBOJUTH HAOJIOAEHUS, J€NaTh
BBIBOJIBI 110 pe3yJbTaTaM 3KCIepu-
MEHTA.

CrnenoBaTh mpaBuiIamM 0€30MacHOM pa-
00Thl B 1a00paTOpUU MPH HCHOJB30-
BaHUM XUMHUYECKOU MOCyAbl U 000py-

JIOBAHMsI, a TaKXKe MpaBWJIaM oOpariie-

0a3a nenrpa «Touka pocra».
DNEKTPOHHBIE MTPE3ECHTALIH.
Caiitr  OUIIN. OTKpHITHIH
0aHK 3a1aHuil s GOopMUPO-
BaHUS €CTCCTBEHHO-HAYYHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti
Catit EnmmHas KOJUIEKIAA

uudpoBbIX 00pa30BaTENBHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiir ®DenepalbHbIIl LIEHTP
MH(POPMAaIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

HUS C TOPIOYMMH BEIICCTBAMH
B OBITY

HepBOHa‘laJIBHBIe
XUMHNYCCKUC I10-
HATHUA

12

YMeTh OTaMYaTh BOAOMPOBOIAHYIO BO-
Iy OT JUCTUJUTUPOBAHHOM, 3HATH, MO-
yemy JJIsl IPOBECHUS SKCIIEPUMEHTOB
UCIIONIB3YIOT JIUCTUJUTMPOBAHHYIO BO-
ay.

YMeTb oTMyaTh GU3MYEcKue mporec-
ChI OT XMMHUYECKHUX P€ aKI[1H.

3HaTh, UTO MPU MPOTEKAHUHU PEAKIUI
MOJIEKYJIbl BEIIECTB pa3pylIaloTcs, a
aTOMBI COXPAHSIOTCS (U1 BELIECTB C
MOJIEKYJIIPHBIM CTPOCHHEM).

3HaTh POPMYIHPOBKY 3aKOHA U YMETh
MPUMEHATH €T0 Ha IMPaKTHKE, TIPU pe-
[IEHUU PACYETHBIX 3a4a4.

YMenue paboratk ¢ 000OpyaOBaHUEM
[eHTpa 00pa3oBaHUsl E€CTECTBEHHO-
Hay4YHOW U TE€XHOJIOTMYECKOW Hampas-
neHHocrel «Touku pocra».
[InanupoBaTh M OCYIIECTBIATH Ha
MPaKTUKE XHUMHYECKHE HKCIICPUMEH-
THI, TIPOBOJUTH HAONIOACHUS, IENaTh
BBIBOJIBI 110 pe3yjibTaTaM »JKCIEepU-
MEHTA.

CrnenoBaTh mpaBuiIamM 0€30MacHOM pa-
00Thl B 1a00paTOpUU MPHU HCIOIB30-
BaHUU XUMHUYECKOU MOCYIBI U 000py-
JIOBaHMsI, a TaK)Ke MpaBUJIaM obOpariie-
HUS C TOPIOYMMU BEIIECTBAMH B OBITY

MaTepI/IaJ'IBHO-T CXHHNUYCCKas
0a3a neHTpa «Touka pocra».
DJIEKTPOHHBIE TTPE3CHTAIIUH.
Caiitr  OUIIN. OTKpHITHIH
0aHK 3amaHuil st GopMUpo-
BaHUA CCTGCTBCHHO-HaquOﬁ
I'PaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Catitr EnmmHas KoOJUIEKIUA

U(POBBIX 00PA30BATEIHHBIX
PECypCoB. http://school-
collection.edu.ru/catalog
Caiir @enepalbHBII LIEHTP
MH(pOPMaIOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/

PactBopsI

12

NmeTs npencraBieHre o pa3HoM 3aBH-
CUMOCTH paCTBOpI/IMOCTI/I BCIICCTB OT
TEeMITepaTypBhl.

MarepuanbHO-TEXHUYECKAs
0a3a meHTpa «Touka pocra.
DNEKTPOHHBIE NTPE3ECHTALIUH.



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

YMeTh UCIoNb30BaTh UGPOBON MUK-
pocKon Ul M3YYeHHUs (OPMBI KpH-
CTaJUIOB.

HimeTp mpeicTaBiICHUE O pa3IMYHON
HACBHIIIEHHOCTH pacTBOpa pacTBOpsie-
MBIM BEIIECTBOM.

YMeTh OmnpenensiTh KOHIICHTPAIUIO
pacTBOpa, UCIOJIb3YSI HHCTPYKIIHIO.
3HaTh CIOCOOHOCTH KPUCTAJUIOTHAPA-
TOB pa3pylIaThCs PHU HATPEBaHUH.
Ymenue paboraTe ¢ 000pyIOBaHHUEM
IeHTpa O00pa3oBaHUsI ECTECTBEHHO-
HAYYHOW M TEXHOJOTHYECKOW HaIpas-
neHHocter «Touku poctay.
[InanupoBaTh W OCYIIECTBISATH Ha
MPAKTUKE XHUMHYECKHUE JKCIEPUMEH-
ThI, MPOBOJUTH HAOIIOACHHS, IEJIaTh
BBIBOJIBI 110 pe3yJbTaTaM 3SKCIepH-
MEHTA.

CrnenoBaTh mpaBuiaM 0e30MacHOM pa-
00Thl B 1a00paTOpUU MPHU HCHOIB30-
BaHUU XUMHUYECKOU MOCYIbl U 000py-
JIOBaHUsA, a TaKKe IpaBuiiaM oOparie-
HUS C TOPIOYMMU BEIICCTBAMH B OBITY

Caiitr  OUIIN. OTKpBITHIH
OaHk 3amanuii st popmMupo-
BaHUA CCTGCTBGHHO-Hay‘IHOﬁ
I'paMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Catit Enmmaas KoJUieKOus

UPPOBBIX 00Pa30BATEIBHBIX
pPECypcoB. http://school-
collection.edu.ru/catalog
Caiit ®enepalbHbIA IIEHTP
nH(pOpMaOHHO-

00pa3oBaTENbHBIX PECYPCOB.
http://fcior.edu.ru/

XUMUYECKHUE pe-
AKIUU

15

Hcnonp30BaTh XUMHYECKYIO CHMBO-
JUKY IS COCTaBleHHs (GopMys Be-
IIECTB, MOJIEKYJSIPHbIX YpaBHEHUH
XMUMUYECKHX peaKIuil.

[ToHumaTh  CyHmIHOCTH  Ipolecca
HeHTpanu3au 1 MPUMEHSTh IPOoLecc
HEUTpaAJIU3alUK HA TTPAKTUKE.

Ymenue paboraTh ¢ 000pyIOBaHUEM
LEHTpa O00pa30oBaHUs €CTECTBEHHO-

MarepuanbHO-TEXHUYECKAs
0a3a meHTpa «Touka pocTta.
DNEKTPOHHBIE TPE3ECHTALUH.
Caiit  OUIIN. OTKpBITHIH
6aHK 3amaHuil U1 HOPMUPO-
BaHUsl €CTECTBEHHO-HAy4YHOUH
IPaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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Hay4YHOW U TEXHOJIOTMYECKOW HaIpaB-
neHHocTel «Touku pocta».
[InanupoBaTh M OCYILIECTBIATH Ha
MPAaKTUKE XHMHUYECKUE HKCIIEPUMEH-
Thbl, MPOBOJUTH HAOIIOACHUS, IEJIaTh
BBIBOJIBI 110 pe3yjibTaTaM »JKCIEepHU-
MEHTA.

CrnenoBaTh npaBmiiaM 0e30MacHON pa-
00Thl B 1a00paTOpUU MPHU HCIOIB30-
BaHUHM XUMHUYECKON MOCYJIBI U 000py-
JIOBaHMs, a TaKKe MpaBUiIaM obOpariie-
HUS C TOPIOYMMU BEIIECTBAMHU B OBITY

yestestvennonauchnoy-
gramotnosti

Canitr Enunpas kouieknus
nudpoBbIX 00pa30BaTEIbHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiir ®DenepasibHbIIl LIEHTP

MHPOPMAMOHHO-
00pa30BaTENBHBIX PECYPCOB.
http://fcior.edu.ru/

OcCHOBHBIE KJ1ac-
Chl HEOpPTaHHYE-
CKUX COEIMHEHUN

15

KnaccupunupoBars usyyaemble Be-
LIECTBA MO COCTABY U CBOKCTBAM.
3HaTh OOBEMHYIO JIOJII0 COCTAaBHBIX
yacTer BO3ayXa.

YMeTb NpPOBOAWUTH INPOCTEHIINE CHH-
Te3bl HEOPraHUYECKUX BEIIECTB C HC-
MOJIb30BAHUEM MHCTPYKLIHH.

YMerts onpenenats pH pacTBopos.
IIpuMeHATh YMEHMS 110 ONPEAEICHUIO
pH B npakTHueckoi neqaTebHOCTH.
YMers  ompenensaTs  KHUCIOTHOCTH
IIOYB.

IIporHo3upoBaTh CBOMCTBAa BELIECTB
HAa OCHOBE OOIIMX XMUMHYECKUX
CBOWCTB H3YYEHHBIX KJIaCCOB/TPYII
BEILECTB, K KOTOPBIM OHU OTHOCSTCS.
Ymenue paboraTh ¢ 000pyIOBaHUEM
HeHTpa o00pa3oBaHUs E€CTECTBEHHO-
Hay4YHOW M TEXHOJIOTMYECKOW HaIpaB-
neHHocTeld «Toukn pocTa».
[InanupoBaTh M OCYILECTBISATH Ha

MaTepI/IaJ'IBHO-T CXHHNUYCCKas
0a3a nienrpa «Touka pocTta».
DNEKTPOHHBIE NTPE3ECHTALIH.
Caiitr  OUIIN. OTKpHITHIH
0aHK 3a7aHuil 111 GOopMUPO-
BaHHUA CCTCCTBCHHO-HaquOﬁ
IrpaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Enunasgs xkosmiexims

udpoBbIX 00pa30BaTEIBHBIX
PECypCOB. http://school-
collection.edu.ru/catalog
Caiir ®DenepalbHBIIl LIEHTP
MH(POPMAaIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/
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NPaKTUKEe XHMHYECKHE DSKCIIepPHUMEH-
Thl, MPOBOJUTH HAOMIOACHUS, IENIaTh
BBIBOJIBI 10 pe3yJbTaTaM 3KCIepu-
MEHTA.
CrnenoBaTh mpaBuiIaM 0€30macHOM pa-
060TBl B 71a00OpaTOpPUU TPH HCIIOJB30-
BaHUHM XMMHUUYECKOHW MOCYABI U 000py-
JIOBaHUs, a TaKXke IpaBuiaMm oOpariie-
HUS C TOPIOYMMH BEIIECTBAMU B OBITY
6 | Xumuueckas 7 0 Omnpenensth BUJ XMMHUECKOH CBsI3u B | MaTepuaabHO-TEXHUYECKas
CBSI3b COEJIMHEHUH. 6a3a nentpa «Touka pocrta.
[TokazaTh 3aBUCHUMOCTh (DU3MUECKUX | DIIEKTPOHHBIE MPE3CHTAIUH.
CBOMCTB BemiecTB oT THna xumudye- | Cailitr  OUIIN. OTKpbITHIHA
CKOM CBSI3U. 0aHK 3aJaHuil s GOopMUpPO-
Ymenne pabotaTh ¢ 000pYyIOBAaHHMEM | BaHHUS €CTECTBEHHO-HAYYHOM
HeHTpa o00pa3oBaHMs E€CTECTBEHHO- | TPAMOTHOCTH.
HAY4HOW M TeXHOJIOru4eckon Hampas- | https:/fipi.ru/otkrytyy-bank-
neHHocTel «Touku pocTay. zadaniy-dlya-otsenki-
[lnanupoBaTh W OCYLIECTBIATH Ha | yestestvennonauchnoy-
NpPaKTHKe XHMHUYECKHE SKCIEpUMeEH- | gramotnosti
ThI, IPOBOAUTH HaOmroAeHus, nenats | Calt EnuHas Kommekuus
BBIBOJIBI 110 pe3yJIbTaTaM OJKCHepHu- | MUPPOBBIX 00pa3oBaTEIBHBIX
MEHTA. PECypCOB. http://school-
CnenoBath mpaBuiiaM Oe3omacHoit pa- | collection.edu.ru/catalog
00TbI B J1abopatopuu npu ucnois3o- | Cait DenepanbHBIA LEHTP
BaHUHM XUMHUYECKON MOCYIbI U 000py- | MH(MOPMAIMOHHO-
JIOBaHUS, a TaKXkKe MpaBuiaM oOpaiie- | 00pa3oBaTENbHBIX PECYPCOB.
HHSI C TOPIOYMMH BelecTBamu B Obity | http:/fcior.edu.ru/
OBIEE KOJIMYE- 70 20
CTBO YACOB IIO

[TPOI'PAMME
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KaJIGH,HapHO-TeMaTI/I‘IeCKOG INIAHUPOBAHUC

Ne i/

dara npo-
BeJCHHUSA

Tema

KoJunue-
CTBO YaCOB

Hcnonb3oBanue 000pyA0BaHMSA LEHTPA eCTECTBEHHOHAYY-
HO¥ HANPaBJICHHOCTH
Hentpa «Touyka pocra»

PA3JIEJ 1. METOAbI IO3HAHUSA B XUMHUHU (12 YACOB)

1

OcHOBHBIC MCTOABI HAYKHU

3KCHepI/IMeHTaHBHBI€ OCHOBBI XMMHHU

[Mudposast maboparopusi ¢ JaTINKAMH

3KCHepI/IMeHTaHBHBI€ OCHOBBI XMMHHU

[Mudposas maboparopusi ¢ JaTINKAMH

2
3.
4

[Tpaktuyeckas padora Ne 1 «3yyenne
CTPOECHUS TIAMEHU»

R R P

JlaT4uk TemIiepaTypbl TEPMOIIAPHBIN, CIIUPTOBKA

[ToaBeneHne UTOrOB MPAKTUYECKOH pa-
6ota Ne 1 «M3yuyenue ctpoeHus miame-
HI»

[TpencraBieHre 0 TOYHOCTH H3MEPECHUI
U(PPOBBIX TATYUKOB U aHAJIOTOBBIX
puoOpoOB

JlatunkoBas cucrema

[TpencraBieHne 0 TOYHOCTH U3MEPEHUI
III/I(prBI)IX JaTYUKOB U aHAJIOT'OBBIX
npubopoB

I[aT‘-II/IKOBa}I cucreMma

[IpencraBnenue o TeMieparype niasie-
HUS U OOpaTUMOCTH TUTABIICHUS.

JlaTuuk TeMIiepaTypbl IUIATHHOBBIN, TEPMO METP, DJICKTPHUYECKAs
IIJINTKA, CIIUPTOBKA

JlaGopatopuslii onbIT Ne 1 «Jlo kakoii
TeMIIepaTypbl MOKHO HarpeTh Belle-
CTBO?».

Jatunk TeMnepaTypsl INIATHHOBBINA, TEPMO METP, ANEKTPHUECKast
IUIUTKA, CIIUPTOBKA

10.

JlaGopatopuslii onbIT Ne 2 «M3mepenune
TEMIEPATYPbl KUIIEHUS BOJIbI C TIOMO-
HIbIO IaTYHKA TEMIEPaTypbl U TEPMOMET-
pa)).

Jatunk TeMnepaTypsl INIATHHOBBINA, TEPMO METP, ANEKTPHUECKast
IUTMTKA, CIUPTOBKA

11.

[IpencraBieHne o KpUCTaUIN3ALMH.
JlaGopatopuslii onbIT Ne 3 «Onpezene-
HUE TEMIIEpATyphl IUIABJICHUS U KPU-
CTAJUIM3ALUU METaIa»

JlaTunk TeMiepaTypsl TepMOIIAPHBIHA

12.

IToaBeaeHne UTOroB 1a0OPATOPHBIX




‘ ombeIToB Nel,2,3

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMUWYECKHUE INOHSATHUSI (12 YACOB)

13. HemHoro u3 ucropun Xxumun 1 Jloxnasbl
14. Xumus BYEPA, CETOIHS, 3aBTPA 1 Jloxnabl
15. [IpocThie U CIIOXKHBIC BEIIECTBA 1
16. ®dusnyeckue 1 XUMHUYECKHUE CBOMCTBA 1
BEIIECTB
17. YucTteie BemecTBa 1 cMecu. OTinyue yu- 1 JlaT4uK 37EKTPONPOBOAHOCTH, IU(DPOBOK MUKPOCKOIT
CTBIX BELIECTB OT CMECEH.
Jlab6opaTtopusiit onbIT Ne 4 «Onpenene-
HUE BOJIOTIPOBOTHOM M TUCTHIIITUPOBAH-
HOU BOJIBI»
18. [ToaBeaeHnue UTOroB 1a6OPATOPHOTO 1
ombiTa Ne 4
19. CrniocoObI paszeneHus: cMecei 1
20. Crioco0bI pa3aesieHus cMeceit 1
21. [TpakTuueckas pabota Ne 2 «CriocoOsl 1 CnuproBka
pa3zielIeHusl CMecei»
22. [loaBeaeHne UTOroB MPaKTUYECKOH pa- 1
00TbI Ne2
23. 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 1 Becsr anekTpoHHBIE
JlemoHcTpanMoHHBIN SKkcriepumenT Ne 1
«3aKOH COXPAaHEHHS MacChl BEIIECTB»
24. 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. 1
Pemmenne pacueTHbIX 3a7a4
PA3EJ 3. PACTBOPBI (12 YACOB)
25. ITonsiTHE O pacTBOpax: ONpPEACIICHHE 1 JlaTurk TeMriepaTypbl IUIATHHOBBIN
pacTBOPOB, PACTBOPHUTEIH, Kiaccu(uka-
1S PACTBOPOB.
JlabGopaTtopnsiii onbIT Ne 7 «Ilepech-
LIEHHBIN pacTBOP»
26. [ToxBenenne UTOroB 1a6OPATOPHOTO 1
omnbiTa Ne 7




217.

PacTBOpuMOCTS.

JlaGopaTtopHsbiii onibIT Ne 5 «I3ydyeHune
3aBHCHUMOCTH PAaCTBOPUMOCTH BELIECTBA
OT TEMIIEPATYPhI».

JlaTuuk TeMIiepaTypbl IUIATHHOBBIN

28.

[TonBeneHne UTOrOB JJa0OPATOPHOTO
onbita Ne 5

29.

Kpucramnoruapars!.

Jlaboparopssrtii oneiT Ne 8 «Omnpenene-
HHE TEMIIepaTyphl pa3IoKeHUsT KPUCTaI-
JOTHIpaTa»

JlaT4uk TeMIiepaTypbl INIATHHOBBIN

30.

[TonBeneHnEe UTOrOB J1a0OPATOPHOIO
onsita Ne 8

31.

BripamyBanue KpucTauioB.
Jlaboparopusrii oneiT Ne 6 «Habmronenue
3a POCTOM KPHCTAIIJIOB

[{udpoBoii MUKPOCKOIT

32.

[ToaBenenue UTOroB 1abOPATOPHOTO
onbita Ne 4

33.

Crioco0b! BeIpaKEHHS KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0J1s1 paCTBOPEH-
HOT'O BEIIEeCTBA, MOJISIpHAsl KOHIIEHTpa-
st

34.

Pemenne pacyeTHsIX 3a1a4

35.

[Tpaktuyeckas padora Ne 3 «Ompenerne-
HHE KOHILICHTPALUH BEIIECTB KOJIOPHMET-
PHYECKHM T10 KaTHOPOBOYHOMY Ipadu-
Ky))

JlaT4yuK ONTUYECKOM MIOTHOCTH

36.

IToaBeneHne UTOroB NPAKTUYECKOH pa-
60THI Ne3

PA3JIEJI 4. XUMHWYECKHUE PEAKIIUMU (15 YACOB)

37.

Xumnueckue peakuuu. [IpusHaku xumu-
YECKUX PEaKIUH.

JleMOHCTpalMOHHbIHN sKcriepuMeHT Ne 2
«Bp1aeneHne U MOrJIOICHUE TeIlIa —

JlaTunk TeMieparypsl IUIaTHHOBBIH




IIPU3HAK XUMUYECKOU pEeaKIuu»

38.

Knaccudukanus XuMHIeCKUX peaKIfi
M0 Pa3IUYHbBIM MPU3HAKAM

39.

Knaccudukanus XuMHIeCKUX peaKIuii
0 Pa3JIMYHBIM MTPU3HAKAM

40.

Peakuus coenuHeHusl.

Jlaboparopusrii onbiT Ne 9 «Peakius co-
equaeHUs pocdopa ¢ KUCIOPOIOM, OK-
cuna pochopa (V) ¢ Bomoi»

41.

[TonBeneHnEe UTOrOB J1a0OPATOPHOIO
onsita Ne 9

42.

Peakuus pasnoxeHus.
Jlaboparopusrii onbiT Ne 10 «Peaknus
paznoxxenus ruapokcuaa meau (11)».

CnuproBka

43.

Jlabopartopusriii onbiT Ne 11 «Peakuus
Pa3JIoKEHUS] MaJlaXUTa»

CnuproBka

44,

Peaxius 3amenieHus.
JlaGopatopHslii onbIT Ne 12 «Peaknus
3aMEICHNs MEH XKEJIE30M B PacTBOpE
MEJTHOTO KyHOpOCca».

45.

Jlaboparopusrii ombiT Ne 13 «Peaknus
3aMEILEeHUS BOJOPO/Ia IMHKOM B pacTBO-
pe COJISTHOM KUCIIOTBIY.

46.

JlaGopatopHslii onbIT Ne 14 «Peakuus
3aMeIleHHs] BOJOPO/ia KaJbIlieM (HaTpu-
€M, JJUTHEM) B BOJIE»

47.

[TonBenenue  UTOroB  J1aOOPATOPHBIX
ombrToB Ne 12,13,14

48.

Peakmus oOmeHa.
Jlab6opatopusiit onbiT Ne 15 «Peaknus
oOMeHa MeX1y KapOOHATOM KaJIBITHS 1

Haruuk pH




COJISTHOM KUCJIOTOM».

JlabGopaTtopHsiii onbIT Ne 16 «Peakius
oOMeHa MEX]ly XJIOpHUIIOM Oapusi U cep-
HOM KUCJIOTOM»

49, [ToaBenenue UTOroB 1a6OpPaTOPHBIX
ombeIToB Ne 15,16

50. Peakuus HeWTpanu3anuy. 1 Hatunx pH
Jlab6opaTtopusiit onbiT Ne 17 «Peakius
HEHTpaIN3aIuu»

51. [ToaBenenue UTOroB 1a6OPATOPHOTO

onsita Ne 17

PA3JEJI 5. OCHOBHBIE KJIACCBHI HEOPTAHUYECKHWX COEJJMHEHHMM (15 YACOB)

52. OKcupl. 1 [Tpubop a1t onpenenieHnst cocTaBa BO3ayxa
Jlaboparopusrii onbiT Ne 18 «Onpenerne-
HHE COCTaBa BO3ILyXa»

53. [ToaBeaenue UTOroB 1a6OPATOPHOTO 1
ombiTa Ne 18

54, OcHoBanwusl. 1 Jlozatop 00bEMa KUAKOCTH, OIOpPETKA, JaTYUK TEMIepaTypbl
JleMoHCTpanMoHHbIH skcriepuMeHT Ne 3 IUTATUHOBBIN, JaTYMK JIABJICHUS, MArHUTHAs MEIIaKa

«OcHoBanus. TernnoBoi a3 ekt peakuu
THJIPOKCHIA HATPHUS C YTIEKHCIBIM Ta-

30M»
55. [TonBenenue UTOroB JEMOHCTPAIIMOHHO- 1

ro skcrnepumenTa Ne3
56. Kucnotsr. 1 Matunk pH

JlaGopatopusrii onbIT Ne 19 «Omnpenene-
Hue pH pasnuuHbIX cpen».

57. [TonBeaenue UToroB 1a6OPaTOPHOrO 1
ombita Ne 19

58. JlaGopatopusiii onbIT Ne 20 «Ompenene- 1 Hatuuk pH
HUE KHCJIOTHOCTH ITOYB»




59.

[ToxBenenne UTOroB 1a6OPATOPHOTO
onsita Ne 20

60. Comu

61. Comnu

62. [IpaxTuyeckas padora Ne 4 «Ilonyuenue [TudpoBoit MUKpOCKOT
MEIHOTO KyIopoca»

63. [ToaBeaeHME UTOTOB IPAKTUIECKOH pa-

00161 Ned

PA3JEJ 6. XUMHUYECKAS C

BSI3b (7 YACOB)

64. XUMHYECKas CBI3b U €€ BUJIBI
65. XuMHYeckas CBS3b U €€ BUbI
66. Kpucrannuueckoe cTpoeHue BemecTsa. JlaTuuk TeMieparypbl INIATUHOBBIN, JATYUK TEMIIEPATYPhl TEP
MOITapHbIN
67. Kpucrannuueckue pemeTku. JlaTuuk TeMieparypsl INIATUHOBBIN, JaTYUK TEMIIEPATYpPbI TEP
MOITapHbIN
68. JlemoHcTpanoHHbIH 3kcriepumeHT Ne 4 JlaT4uk TemIiepaTyphl INIATHHOBBIN, JATYUK TEMIIEPATYPBI TEP
«Temneparypa 1IaBIeHHS BELIECTB C MOTapHBIH
Pa3HBIMH TUIIAMU KPUCTAITIMYECKUX pe-
HIETOK»
69 [TonBenenue UTOroB JEMOHCTPALIMOHHO-

ro skcnepumeHTa Ned

70.

HNrorosoe 3angaTue




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIs1 YYEHUKA

Xumust. 8 knacc/Kysuenosa H.E., Turosa .M., I'apa H.H., OG1iecTBO ¢ OrpaHu4eHHON 0TBETCTBEHHOCTHIO «M3maTenbckuii mentp BEH-
TAHA-TPA®»; Akimoneproe obmiectBo «M3aarenscTBo [IpocBemeHue.

METOANYECKUE MATEPHUAJIBI JUIS1 YUYUTEJIA

becnamos IlaBen MBanoBu4, /lopodeer Muxaun BukropoBuu. Meroaudeckoe mocodue «Peannzarusi oOpa3oBaTebHBIX MPOrPaMM €CTe-
CTBEHHOHAY4YHOH M TEXHOJIOTMYECKON HAIPaBIEHHOCTEN M0 XMMHUH C UCIIOJIb30BaHUEM 000pyA0BaHus IIeHTpa « Touka pocTa»».

OHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. Bacunwes B.IIL., Mopo3osa P.I1., Kouepruna JI. A. IlpakTuky™m mo aHaqauTH4eCKOW XUMHH: Yued. nmocobue ansg By30B. — M.: Xumus,
2000. — 328 c.
2. TI'pocce 3., Baiicmantens X. Xumus st 10003HaTenbHbIX. OCHOBBI XUMUU U 3aHUMaenbHbie onbIThL. ['J[P. 1974. Tlep. ¢ vem. — JL.:

Xnmug, 1979. — 392 c.

3. Hepnromnbn B. ®@. Mup Bogsl. — JI.: Henpa, 1979. — 254 c.

4. Xumun JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo mis ctynearoB. — M.: MI'Y, 2006. — 322c¢.

5. Hcnosnp3oBanue nmudpoBbIX J1abopaTopuit mpu o0yueHnn XxuMuu B cpeareit mkone/becnanos I1. U. Jlopodees M.B., XKunun /.M., 3u-
muHa A.U., OpxexoBckuii [1.A. — M.: BUHOM. Jlaboparopus 3nanwmii, 2014. — 229 c.

6. Kpucramnel. Kpucrannoruaparsl: Meronuueckue yka3zaHus K 1abopaTtopHsiM padotam. 6. Mudraxosa H. I1I., ITerposa T. H., Paxmatyan-
nuHa U. ®. — Kazans: Kazan. roc. rexnon. yu-1., 2006. — 24 c.

7. Jleencon U.A. 100 BonmpocoB M OTBETOB MO XUMHMH: Marepuanbl A MIKOJIbHBIX pedepaToB, (HaKyJIbTaTUBHBIX 3aHATUNH U CEMHHAPOB!
Yyebnoe nmocobue. — M.: «M3ngarensctBo ACT»: «M3marensctBo Actpens», 2002. — 347 c.

8. Jleencon 1. A. Xumudeckue peaknuu: TeruioBoi adhdekT, paBHOBecHe, ckopocts. — M.: 8. 000 «U3nmarensctBo Actpens, 2002, — 192
c.

9. Jlypee IO. 0. CripaBouHUK 11O aHATUTHYECKOH XuMun. — M.: Xumus, 1971, — C. 71—89.

10. Hazapoga T.C., I'pabenkmii A.A., JlaBpoBa B. H. Xumuuecknii sxcriepumenT B mkosie. — M.: [Ipocsemenue, 1987. —240 c.

11. Heopranmueckas xumusi: B 3 1./ [Tox pen. 1O. [I. TperpsikoBa. T. 1: ®u3nK0o-XMMUYECKHE OCHOBBI HEOPTaHWYECKOW XMMUU: YUeOHUK
1uist ety . Beicur. y4e0. 3aBenenuit/M. E. TamMm, 0. [I. TpetbsikoB. — M.: U3natenbckuii eHTp «Axaaemus», 2004. —240 c.



12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

22.
23.

[etpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe. — M.: [lenaroruka, 1976. — 96 c.
Crpensaukosa JI. H. U3 yero Bcé cnenano? Pacckassl o Bemecte. — M.: Slyza-npecc. 2011. — 208 c.
CycnennukoBa B.M, Kucenesa E. K. PykoBoACTBO Mo MpUTOTOBIEHUIO TUTPOBAHHBIX pacTBOpoB. — JI.. Xumus, 1967. — 139 c.

dapaneit M. Uctopus ceun: [lep. ¢ aurn./Ilox pen. b. B. HoBoxkunosa. — M.: Hayka. 'maBHas pegakiust GHU3NKO-MaTEMaTHUYECKOM JIH-
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHUE

CrpaBounsle Tabnuis, [lepuonunueckas cucrema xumudeckux neMeHToB .M. Menneneesa, Tabnuia pacTBOPUMOCTH, SIEKTPOXUMUYESCKUI
P HalIPSDKEHUH METaJIOB, MOJIEIN KPUCTAJUIMYECKUX PELIETOK, MOJIEIH aTOMOB.

OBOPYJIOBAHME JIJIS1 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUHUYECKHUX PABOT, IEMOHCTPALIAM

OBOPYJIOBAHUE LHEHTPA "TOUKA POCTA™:
- IaTYHK TeMIIepaTyphl (TEPMOIIAPHBIii);

- CIIUPTOBKA;

- JaTYMK TEMIIEPaTypPhl IUIATHHOBBIH;

- TEPMOMETD;

- JIIEKTPUYECKAs TUINTKA,

- TATYUK IEKTPOIPOBOTHOCTH;

- 1U(pOBON MUKPOCKOTT;

- IpUOOP TS OTIBITOB C DJEKTPUIECKUM TOKOM,;
- BECBI DJIEKTPOHHEIE;

- IpuOOp VTSt ONpeeNICHNsI COCTaBa BO3/yXa;

- JaTYUK ONTHYECKOH IUIOTHOCTH;

- naruuk pH;

- 103aTOp 00beMa KHUIKOCTH,

- OIOpeTKa,

- IATYMK JTaBJICHHUS;

- MarHUTHAasI MEIIAJKa.

[IItaTuBbI 1a0OpATOPHBIE, IITATUBHI AJI TPOOUPOK, TPOOUPKH, TPOOUPKOEpIKATENN, MEPHBIE HIMIHH/IPBI, XUMUYECKHE CTaKaHbl, KOJIObI, Be-
ChI JJAOOpaTOpPHBIE C pa3HOBECAMH, BOPOHKH, CTEKJISIHHBIE AJIOUKH, (GUIIBTPOBaJIbHAS OyMara, ClIUYKU, KOMILIEKTHI pEaKTHBOB, HA0OPHI UH-
JIUKATOPOB.
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