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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma «B XUMHM BCe HHTEPECHO» JIETAIM3UPYET COAEPIKaHUE Kypca BHEYPOUHOH AEATENbHOCTH, AaeT MOJPOOHOE pacipeaesieHHe YacoB U TOCIe-
J0BaTENIbHOCTh U3yYCHUS TEM U PA3JICIIOB.

JlanHas mporpamma mnpeaHa3HadeHa Ui yyanmxcs: 8-9 KiaccoB, MO3BOJSET PACIIMPHUTD M YIIIYOUTh y yJaIUXCsl MPAKTHUECKOE MPUMEHEHHE OTy4eH-
HBIX TEOPETHUUECKUX 3HAHUH 110 XUMUHU.

ABTOpCKasi mporpaMma paccuuTaHa Ha ydammxcs 8-9 kiaccoB Ha 70 yueOHBIX 4acOB, OpUEHTHUPOBAHA Ha yriIyOJIeHHe U pacllupeHne 3HaHul, Ha pa3BU-
THE JII0003HATEIILHOCTH U UHTEpeca K XMMHH, Ha COBEPIIICHCTBOBAHNWE YMEHUH ydaluxcst o0OpamaThCcs ¢ BEUIeCTBaMH, IPOBOAUTh XUMHUUECKUN dKCIIEpHU-
MEHT C HCIIOJIb30BAHHEM COBPEMEHHBIX MPHOOPOB U 00OpYIOBaHHS LEHTPa 00pa30BaHUS €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOW HANpaBICHHOCTEH
«Touku pocray.

[Tpu pa3paboTke mporpaMMBbI aKLIEHT JIeNIajIcs Ha BOIIPOCHI, KOTOPhIE B 0a30BOM KypCce XMMHU OCHOBHOH IIKOJIBI PaCCMaTPUBAIOTCS HEJOCTATOYHO TTOJTHO
HJIM HEC PACCMATPUBAIOTCA COBCEM. 321[[21‘-11/1 " YIIPpa)KHCHUA HOZIO6paHI)I TaK, 4TO 3aHATHA MO0 UX OCMBICIICHHUIO U PCHICHUIO ITPOXOIAT 100 nmapajji€JIbHO C
M3y4aeMbIM Ha ypOKax MaTepHasioM, JIM0O KaK MOBTOPEHUE YK€ MOJIYYCHHBIX 3HAHUI.

B 06ydyenun xumun 0oJplioe 3HaYeHHE UMEET SKCIIEPUMEHT. B mpoiiecce skcnepuMeHTaNnbHON padoThl ydaluecs: MPUOOPETYT OMBIT MO3HAHUS pealib-
HOCTH, SIBJISIOIIMKCS BaKHBIM 3TarioM (JOPMUPOBAHUS Y HUX YOEXKICHUI, KOTOPHIE, B CBOIO OYEPE/b, COCTABISIIOT OCHOBY HAYYHOI'O MUPOBO33peHHs. Pea-
JU30BaTh YKa3aHHBIE LIEIM MTOMOXET OCHAIEHUE HIKOJIBHOTO KabMHEeTa XUMUU COBPEMEHHBIMH MprOopaMu 1 000pyI0BaHUEM LIEHTpa 00pa30BaHUs ecTe-
CTBEHHO-HAyYHOW U TEXHOJOrM4eckor HampaBieHHocTel «Touku poctay. Mcnonb3zoBanue obopyaoBanus «Touka poctay HpH peaau3aluu JTaHHOW MPo-
IpaMMBbI TTO3BOJIUT CO3J1aTh YCIOBHUS:

® IJid paCIMPCHUA COACPKaHNA IKOJBbHOI'0O XUMHNYECKOTO 06pa3OBaHI/I$I;

* JUUIs1 TIOBBIIIEHHUS TO3HABATENIbHON aKTUBHOCTH 00YYaIOIUXCs B €CTECTBEHHO-HAY4YHOI 00sacTu;

* 1711 pa3BUTHUS JTUYHOCTH peOEHKA B Mpoliecce 00y4eHUsI XUMUU, €ro CIIOCOOHOCTEH, (POPMUPOBAHUS U YAOBIECTBOPEHUS COLMAIBHO 3HAUMMbIX HHTEpE-
COB M MIOTPEOHOCTE;

* Ui pabOTHI C OJAPEHHBIMH LIIKOJbHUKAMH, OPTaHU3AIMH UX PA3BUTHS B Pa3IMUHBIX 00JacTIX 00pa3oBaTebHON, TBOPUECKON AEATEIbHOCTH.

KonnyecTBeHHBIE SKCIEPUMEHTHI MTO3BOJIAT MOIYYaTh JOCTOBEPHYIO HHPOPMALIHMIO O MPOTEKAHUHU TEX WM MHBIX XMMHUYECKHX INPOLECCax, O CBOUCTBAX
BemlecTB. Ha oCHOBE MOJTY4YEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX YYallhecs CMOTYT CaMOCTOSTENIBHO JIeNaTh BBIBOJbI, 0000IIATh pe3yabTaThl, BBISBISTh
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OY/IET CIIOCOOCTBOBATH MOBBIICHUIO MOTUBAIIMM O0YyUEHHSI ITIKOJIbHUKOB.

AKTyaTbHOCTh TIPOTPAMMBI B TOM, YTO OHA CO3[A€T YCIIOBHS /ISl COIMAIBLHOTO, KYJIBTYPHOTO U MPO(ECCHOHATLHOTO CaMOOTIPEICTICHUS, TBOPUECKON
caMopean3alny JIMIHOCTH peOEHKA, pa3BUTHS Y O0YJArOIINXCS €CTECTBEHHO-HAYYIHOMW, MaTeMaTHIeCKOW, HH()OPMAITMOHHONH TPaMOTHOCTH, ()OPMHUPOBA-
HUA KPUTUYCCKOTO U KPCATHBHOT'O MBIIIJICHUA, COBCPIHICHCTBOBAHUS HABBIKOB eCTeCTBeHHO-HaquOfI HaITpaBJICHHOCTH. 3HaHUA " YMCHHA, HGO6XOJII/IMBI€
IUTS. OpTaHU3aIMN MCCIIEIOBATENBCKOM NesITeIbHOCTH, B OYAyIIeM CTaHYT OCHOBOH IS OpraHW3alliy HaydYHO-HUCCIIE0BATEIbCKOM JeSITeThHOCTH B By3aX,
KOJIJIeKax, TEXHUKyMax U T.1.

OHUM M3 OCHOBHBIX MPUHIIMIIOB MOCTPOEHUS NMPOrPaMMBbI SBJISETCS MPUHIMIT JOCTYIHOCTH. DKCIEPUMEHTAIbHbIE JaHHbIE, MOTY4YeHHbIE YJalluMHCS
IIPU BBIMOJIHEHUH KOJIMYECTBEHHBIX OIMBITOB, MO3BOJIAT YYAIIUMCSI CAMOCTOSTENILHO JIeNIaTh BHIBOJIBI, BBIABIIATH 3aKOHOMEPHOCTH. [101X0/1b1, 3aJ105KEHHBIC B



cojiepKaHue MpOrpaMMbl Kypca, CO3/Ial0T HEOOXOAUMBIE YCIIOBUS U1l CHCTEMHOTO YCBOCHHS YUAITUMKCS OCHOB HAYKH, JJIs1 00ECIIeUYeHHsI pa3BUBAIOIIETO
¥ BOCIHTHIBAIOIIEr0 BO3JACHCTBUS 00YUYEeHHUS HA IMYHOCTD ydaiierocs. @opMupyemble 3HaHUS TOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOSKICHUN IKOJIbHHKA,
LIEHTPAJIBHBIM SIIPOM €70 HAy4YHOTO MUPOBO33PEHU.

LIEJIA U 3AJJAYU

K HanpaBieHnto nepBoCTENIEHHON 3HAUMMOCTH TIPH peau3alii 00pa30BaTeNbHBIX (PYHKIUHA MpeameTa «XuMus» TPAAULUMOHHO OTHOCAT (hopMUpOBaHHE
3HAaHUI OCHOB XMMHYECKON HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMSA, MPAKTUUYECKOHN NEATEIPHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KYJIbTYpHL. 3a/iadya MnpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbl XUMUYECKUX 3HAHUHA — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOpPETHUYE-
CKHUX IOJIOKEHHH, JOCTYITHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAyKH, 3HAHUK O HayYHBIX METOJIaX M3YUYEHHUs BEIIECTB U XU MHUECKUX
peakuuii, a Takke B GOPMUPOBAHUH U PA3BUTHH YMEHUH M CIIOCOOOB JESITENbHOCTH, CBA3aHHBIX C INIAHUPOBAHHEM, HAOJIOIEHHEM U IIPOBEJCHU EM XHMHU-
Y4eCKOTr0 HKCIIEPUMEHTA, COOII0AEHUEM TpaBHiI 0€30MIaCHOTO 0OpAIEHHs C BEIIECTBAMH B ITOBCEIHEBHOMN JKU3HH.

Hapsiny ¢ atum nenu n3ydeHus npenMera B porpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C YUYETOM HOBBIX NPHOPUTETOB B CHUCTEME OCHOBHOT'O OOIIETo
obpazoBanus. CeronHs B 00pa3oBaHUN 0COO0 3HAYMMOM NPU3HAETCS HANPABIEHHOCTh O0YUYEeHUs Ha pa3BUTHE U CAaMOPA3BUTHUE JIMYHOCTH, (pOopMUpOBaHUE
e MHTEeIIeKTa U 0o0mIel KynbTypsl. OO0ydeHne YMEHHUIO YYUTHCS U MPOJIOJDKATh CBOE 00pa3oBaHME CAMOCTOSITENIHO CTAHOBUTCS OHON M3 BaKHEHIINX
¢byHKIMH y4eOHBIX IPEIMETOB.

B cBsi31 ¢ 3TUM NpH U3YYEHUU XUMUHM B OCHOBHOH IIIKOJIE JOMHUHHPYIOIIEe 3HAYCHNE TIPUOOPEIH TaKUe LIEH, KaK:

(dopMHEpOBaHNE WHTEIUIEKTYAJILHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY HPUHSATHIO PEIICHHUH, CITO-
COOHOI aIanTHPOBATHCS K OBICTPO MEHSIOMINMCS YCIOBHSM KU3HU;

HaIlpaBJIEHHOCTh O0YYEHHUsI Ha CUCTEMaTHUECKOe MPUOOIIEHNE YYaIUXCsl K CaMOCTOSITEIbHONW MO3HABATENIbHON JAEATeNbHOCTH, HAyYHbIM METO/laM I10-
3HaHUs, (OPMUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

o0ecrieyeHne ycjaoBUM, CIIOCOOCTBYIOIIUX NMPHOOPETEHNIO 00YUYaAIOIIMMUCS OIbITa Pa3HOOOPA3HOM NEATETbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIOYe-
BbIX HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JUISl Pa3IMYHbIX BUIOB JIEATEIbHOCTH;

dopmMupoBaHUEe YMEHHI OOBSICHATH M OIICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa HA OCHOBAHWY 3HAHUH ¥ OTIBITA, IOJTYYECHHBIX TIPH U3YYEHUU XUMHUH,

dopmupoBaHre y 00yJaIONIMXCS TYMAaHHCTUYECKAX OTHOIICHUH, TOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUHU U BBIPAOOTKH DKOJIOTHUYECKH IEIeC000-
Pa3HOTo MOBEJICHUS B OBITY M TPYIOBOU JEATEIBHOCTH B IIEIISIX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAFOIIEH MPUPOTHON CPEbl;

pa3BUTHE MOTHUBAIMH K 00y4YEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITMTAHHUIO HA OCHOBE YCBOCHHMS OOIIEUETOBEUECKUX [IEHHOCTEH, TOTOBHO-
CTH K OCO3HAaHHOMY BBIOOpY POGMIIS U HAIIPABICHHOCTH AaJIbHEUIIET0 00yueHHs.

COIEPKXAHHUE KYPCA

PA3AEJI 1. METObI IO3BHAHUSA B XUMUU (12 YACOB)



3HAKOMCTBO C OCHOBHBIMU METOJAaMH HAyKU. DKCIIEpUMEHTAJIbHBIE OCHOBBI XMMHUU. 3HAKOMCTBO IIKOJIBHUKOB C OCHOBHBIMM METOJAMHU HCCIIEIOBAHUS U
000pyZ0BaHUEM IIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHOJOTHUECKoi HarpaBineHHOCTel «Touku poctay. [IpaBuia nmoBeneHus: B KaOMHETE XH-
mun. BBoanblif uHCTpyKTax. IlpeacraBienne o TOUHOCTH M3MEpPEHHMN IM(POBBIX JAATYMKOB M aHAJIOTOBBIX IpuOOpoB. [IpencraBieHue o Temmeparype
IUTaBJICHUS, OOPATUMOCTH IUIABJICHHS U KPUCTAILTH3AIHH.

[TpakTuyeckas pabora Ne 1 «/3ydeHue CTpoeHUS IIIAMEHUY.

JlaGopatopusiii onbIT Ne 1 «Jlo Kakoi TemrnepaTypbl MOKHO HarpeTh BELIECTBO? .

JlaGopatopuslii onbIT Ne 2 «M3MepeHue TeMnepaTypbl KUIIEHHUS BOJIbI ¢ IOMOIIbIO 1aTYUKA TEMIIEPATyphl U TEPMOMETPa.
JlaGopatopuslii onbIT Ne 3 «OnpezneneHue TeMreparypsl INIABICHUS U KPUCTAIUIM3ALUN METaIa.

PA3JIEJI 2. IEPBOHAYAJIbHBIE XUMWYECKUE ITOHATHS (12 YACOB)

Hemuoro u3 ucropun xumuu. XuMHus BuYepa, Cerojns, 3aBrpa. Ilpocteie u cioxHble BemecTBa. PU3NUecKue U XMMHUYECKHE CBOWCTBA BelecTB. UucThie
BeuiecTBa U cMecu. OTiIu4Ke YUCThIX BELECTB OT cMeceil. CriocoObl pa3aenenus cMmeceil. 3aKOH COXpaHEHUsI MacChl BEIIECTB.

[IpaxTnueckas padora Ne 2 «CriocoOsbl pa3feseHus: CMecei».

JlaGopatopusiii onbIT Ne 4 «OnpeneneHne BOIONPOBOAHON U AUCTHILTMPOBAHHON BOJIBD».

JleMoHCcTpanroHHbIN SKcriepuMeHT Ne 1 «3akoH coXpaHEHHs] MacChl BEILIECTBY.

PA3/IEJI 3. PACTBOPBI (12 HACOB)

[ToHaTHe 0 pacTBOpax: ONpeAereHHe PacTBOPOB, PACTBOPUTEIH, PaCTBOPUMOCTb, Kilaccu(ukanus pacTBopoB. Kpucramioruaparsl. BeipamuBanue Kpu-
cta;uioB. CriocoOb! BeIpa)keHHsI KOHIIEHTPALMK PacTBOPOB: MaccoBasi J10JIsl paCTBOPEHHOTO BEILIECTBA, MOJIIpHAsi KOHIIEHTpAIIUs.

[TpakTuueckas padota Ne 3 «OmnpeneneHue KOHIIEHTPAIIUU BEIIECTB KOJIOPUMETPUUYECKHUM 10 KAIIMOPOBOUYHOMY IpaduKy».

Jlaboparopuslii onbIT Ne 5 «3yueHne 3aBUCMMOCTH PACTBOPUMOCTH BEILIECTBA OT TEMIIEPATYPhI».

JlaGopatopssriii onbIT Ne 6 «Habmrogenune 3a pocToM KpUCTaIIOB.

Jlaboparopuslii onbiT Ne 7 «IlepechilieHHBIN pacTBOPY.

JlaGopatopuslii onbIT Ne 8 «OnpeneneHne TemMrnepaTypsl pa3ioKeHUs] KpUCTAJUIOTUIpaTay.

PA3JIEJT 4. XUMHWYECKHWE PEAKIINU (15HACOB)

Xumunueckue peakuuu. [Ipusnaku xumuueckux peakuuid. Kinaccudukarms XuMUIecKuX peakiuil mo pa3iIndHbIM Ipu3HaKaM. Peakuuu coemuHeHus, pa3-
JIO’KEHUS, 3aMeIlIeHNs, 0OMeHa, HeUTpan3aluH.

Jlabopatopusiii onbiT Ne 9 «Peaknus coenuaenus pocdopa ¢ kucmopoaom, okcunaa pochopa (V) ¢ Bogoii».

Jlabopatopusiit onbiT Ne 10 «Peakniust paznoxerus ruapokcuaa meau (11)».

Jlaboparopusbiit onbIT Ne 11 «Peakuus pa3ioxkeHus: MaTaxuTay.

JlaboparopHsbrit orbiT Ne 12 «Peaknus 3aMeeHus: MeJIH KeJIe30M B PACTBOPE METHOTO KYITOPOCay.

Jlaboparopusiit onbIT Ne 13 «Peakiius 3aMenieHus: BOJIOPOAa IMHKOM B PACTBOPE COJISTHOM KUCIOTBDY.



JlaGopatopuslii onbIT Ne 14 «Peakuus 3amerieHust BOJOPOa KaJabIiMeM (HaTpUeM, TUTHEM) B BOAEY.
JlaGopatopuslii onbIT Ne 15 «Peakiust oOMeHa Mexx Iy KapOOHATOM KalbLMs U COJITHOM KUCIOTOMY.
JlaGopatopuslii onbIT Ne 16 «Peakuus oOMeHa MEXTy XJIOPUAOM Oapus U CEPHOM KHCIOTOM».

Jlaboparopusiit onbiT Ne 17 «Peakius HeHTpamu3anum»

JleMOHCTpalMOHHBIN 3KcniepuMeHT Ne 2 «BpliesieHue 1 NOorIoEeHHe Terla — IPU3HAK XUMUYECKOH peakiium».

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKNX COEJMHEHMI (15 YACOB)

Knaccugukanus Heopranudeckux coeuHeHuil. OKcHibl — cOCTaB, HOMEHKJIATypa, Kiaccudukanus, XuMuueckue cBoicTsa. IlonsaTie o ruapokcugax —
KHUCJIOTaxX U ocHOBaHMAX. HazBanus u coctaB ocHoBaumid. L1]€noun, ux cBoiicTBa u crocoOsI nmomyueHus. HepacTBopuMble OCHOBaHUs, UX CBOICTBA U CIO-
co0bl ony4eHus. OKCUAbI U THAPOKCUIBI, 00aatome aM(poTepHbpIME cBoiicTBaMu. Kiaccugukaius Kuciot (B TOM YHCJIe OpraHuYecKre U HeopraHuye-
CKHE), UX COCTaB, HOMEHKJIaTypa. O01ue XuMUYecKrue CBOMCcTBa KUCIOT. Psin akTuBHOCTH MeTaiuioB. CocTaB, HOMEHKJIATypa COJIeH, TpaBuiia COCTABIICHUS
dopmyi corei. XMMHYECKHE CBOMCTBA COJICH.

ITpakTuyeckas pabora Ne 4 «IlosryueHne MEIHOTO Kyopoca.

Jlaboparopusriii onbiT Ne 18 «Onpenenenne cocraBa BO3IyxXay.

Jlaboparopusriii onbiT Ne 19 «Onpenenenue pH paznudHbIX cpeny.

Jlaboparopusriii onbiT Ne 20 «Onpenenenre KUCIOTHOCTH MTOYBY.

JlemoHcTpannoHHblii skcnepumMenT Ne 3 «OcnoBanwust. TeroBoit 3¢ GexT peakuu ruIpoKCHIa HATPHUS C YIIIEKHCIIBIM Ta30My.

PA3/IEJI 6. XUMUUECKASI CBSI3b (7 YUACOB)

XI/IMH‘IGCK&?[ CBA3b. BI/II[BI XI/IMH‘IGCKOﬁ CBJsI3H. KpI/ICTaJ'IJ'II/IqGCKOG CTpOCHI/Ie BCIICCTBA. KpI/ICTaJ'IHI/IquKI/IC pCIHéTKI/I — aTOMHas, HOHHasl, MOJ'IGKy.]'ISIpHaSI nu
HX XapaKTCPpHUCTUKHU.

HGMOHCTpaHI/IOHH]&Jﬁ OKCIICPUMCHT NQ 4 «TeMHepaTypa IJIaBJICHUS BEIIECCTB C pa3HbIMU THIIAMU KPUCTAJNIMICCKUX PCIICTOK»




IINTIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThl

OO0yJaromMACs MOTYIUT BO3MOKHOCTD sl JOPMUPOBAHUS CIACAYIOMNX JTHIHOCTHRIX Y'Y /1

* OIpeJielieHe MOTUBAIIMK U3YYeHHs y4eOHOro MaTepHuaa;

* OIICHMBAHUE YCBAMBAEMOT0 YU€OHOTO MaTepuaa, HCX0 s U3 COLUAIBHBIX U JIMYHOCTHBIX [IEHHOCTEH;

* MOBBILICHNE CBOET0 00Pa30BaTEIFHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHUIO OCHOBHBIX HCTOPUYECKHX COOBITHIA, CBA3aHHBIX C PA3BUTHEM XUMHH
H 00I1IECTBA;

* 3HaHME [IPaBUJI IOBEACHUSI B UPE3BbIUANHBIX CUTYAIUIX;

* OIICHWBAHUE COIMAIBHON 3HAYUMOCTH MPO(DECCHiA, CBI3aHHBIX C XUMHEH;

* BJIaJICHHE MTPaBUIaMU O€30MacHOr0 O0pallleHusl C XUMUYECKUMH BEIIeCTBAMU U 000PYI0BaHHEM, MTPOSBICHUE YKOJIOTUYECKOU KYIbTYPHI.

MertanpeameTHblie pe3yJibTaThl

PerynsaruBHbie

OO0yyaromuiics MOJIy4UuT BO3MOKHOCTH 7151 POPMUPOBAHUS CIACAYIOIINX PETYIATUBHBIX Y Y /I:

* [IeNIenoJIaraHme, BKIII0Yasi MOCTAaHOBKY HOBBIX IIeNieH, mpeoOpa3oBaHue MPAKTUYECKOM 3a/1aui B IO3HABATEIBHYIO, CAMOCTOSTENIbHBINA aHAIN3 YCIOBHMA
JOCTUKEHHUS 11€JTM Ha OCHOBE yu€Ta BBIJIEICHHBIX YUUTEIEM OPUEHTUPOB JIEHCTBYS B HOBOM Y4E€OHOM MaTepuae;

* IJTAHUPOBAHUE MMYTH JTOCTHXKEHUS LIENIeH;

* YCTaHABJIEHHUE 1IEJIEBBIX IPUOPUTETOB, BbIJIEIICHUE ATbTEPHATUBHBIX CIIOCOOOB JTOCTHKEHHUS LIEIH U BbIOOp Hanbosee 3hpekTUBHOrO criocooa;

* YMEHHUE CAMOCTOATEIBHO KOHTPOIMPOBATh CBOE BPEMsI U YIIPABIIATH UM;

* yMEHHUE MPUHUMATh PEIICHUs B TPOOIEMHON CUTYyallUH;

* IOCTAHOBKA Y4eOHBIX 3ajlau, COCTaBJICHHE TIaHa U MOCIIEeI0BATEIbHOCTH AEUCTBHI;

* OpraHu3anus pabo4yero MecTa Ipu BBITOJHEHUH XMMUYECKOTO SKCIIEPUMEHTA,

* IPOrHO3MPOBAHME PE3YJITATOB 0O0yUEHUs, OLICHUBAHUE YCBOGHHOI'O MaTepHalla, OlleHKa KayecTBa M YPOBHsI MIOJYyYEHHBIX 3HaHUM, KOPPEKLUs IJIaHa U
crioco0a ACMCTBUS MPU HEOOXOAMMOCTH.

Ilo3HaBaTeNbHbBIE

OO0yyaromuiics MOJIy4uT BO3MOKHOCTH /17151 GOPMUPOBAHUS CIIEIYIOIINX TO3HABaTeNbHbIX Y Y /1:

* [IOKMCK U BblJIeJIEHUE HH(POPMAIIUH;

* aHAJIN3 YCJIOBUU M TpeOoBaHUH 3a7a4uH, BEIOOP, COMOCTaBIEHHE U 0OOCHOBAHUE CIIOCO0A PELIeHUs 3a/auu;

* BbI0Op Hanbosee 3((HEeKTUBHBIX CIIOCOOOB PEIICHUS 33/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* BBIBIKEHHE U 0O0CHOBaHHE I'MITOTE3bI, BBIOOD criocola e€ mMpoBepKH;

* CAMOCTOSTENILHOE CO3/IaHUE AJTOPUTMa JeSITeIbHOCTH MIPU PELICHUH MPOOJIeM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa;



* YMEHUA XapaKTEPU30BaTh BEILIECTBA 10 COCTABY, CTPOEHUIO U CBOKCTBAM;

* OMUCBHIBAHHUE CBOMCTB: TBEPIBIX, KUIKUX, FA3000pa3HBIX BEIIECTB, BHIJCICHUE UX CYIIECTBEHHBIX IPU3HAKOB;

* U300paKCHHUE COCTaBa MPOCTEHIIINX BEIIECTB C MOMOIILI0 XUMUYECKUX (POPMYIT U CYITHOCTH XUMHYECKHX PEAKIIUHU C MOMOIIBI0 XUMUYECKUX yYpaBHE-
HUM;

* IIPOBE/ICHHE HAOJIIOJICHHM, ONMMCAHNE NMPU3HAKOB M YCIOBUM TEUCHHSI XMMHUYECKUX PEAKIUH, BBIMOJTHEHHE XMMUYECKOTO SKCIICPUMEHTA, BBIBOJIBI Ha
OCHOBE aHaJIM3a HAOJIOICHUI 32 SKCIIEPUMEHTOM, PEIICHUE 3a/1a4, IMOTyYeHNe XUMUYSCKON HH(OPMAIIMU U3 Pa3TUYHBIX HICTOUYHUKOB;

* YMEHUE OPTaHU30BBIBATh UCCIICIOBAHUE C LETBIO TPOBEPKH TUIIOTES;

* YMEHHE JIeJIaTh YMO3AKIIOUEHUs (MHIYKTUBHOE U 110 AaHAJIOTHH ) U BBIBOJIBI,

* yMEHUE O0OBEKTHUBHO OIICHUBATH HH(DOPMAIIHIO O BEMIECTBAX M XUMHUYECKHUX MPOIIECcaX, KPUTHUECKH OTHOCUTHCS K TICEBAOHAYYHOU WH(DOPMAIIHH.

KoMMyHUKATUBHEIE

OOyuarouuiicst HOIYIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEAYIOMIMX KOMMYHUKATUBHBIX Y'Y /1:

* [IOJIHOE ¥ TOYHOE BHIPA)KEHUE CBOMX MBICIICH B COOTBETCTBHH C 33/1a4aMU U YCIIOBUSIMH KOMMYHUKAIIHH;

* aJIGKBATHOE MCIIOJIb30BaHUE PEUEBBIX CPEJCTB JJIS YYacTHUs B AUCKYCCHM M apryMEHTAllMU CBOEH MO3UIMH, YMEHUE MIPEICTABIATh KOHKPETHOE CoJiep-
’KaHHe C COOOIIEHUEM €ro B MMCbMEHHOM U YCTHOH (opMe, olpeiesieHUe CIocOO0B B3aUMOICHCTBUSA, COTPYIHUYECTBO B IOUCKE U cOOpe nH(pOopMaLUH;

* OIlpeJiesIeHUe CIIOCO00B B3aUMOJCHCTBUSA, COTPYAHUYECTBO B MIOUCKE U cOOpe MH(OpMaIuK, yyacTiue B Juajore, IiIaHUpOBaHWE OOLIMX CrocO0O0B pa-
OO0TBI, IPOSABIICHUE YBAXKHUTEIHHOI'O OTHOLICHUS K IPYTHM y4alluMCS;

* OTMCAaHUE COMEPKAHMSI BBIIOIHACMBIX JIEHCTBHI C LIEIBIO OPUEHTHPOBKH B MTPEIMETHOIPAKTHIECKON A TEITBHOCTH;

* YMEHUS yYUTHIBATh Pa3HbIe MHEHUS M CTPEMUTHCS K KOOPAWHAIIMH PA3IUYHBIX TO3UIUI B COTPYIHHYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE W TIO3HIIMIO, ApTYMEHTHPOBATh M KOOPAWHUPOBATH €€ ¢ MO3UIMAMHU MapTHEPOB B COTPYAHUYECTBE TIPU BBIPA-
00TKe OOIIETO PEIICHUs] B COBMECTHOM JI€ITEIbHOCTH;

* OCYILECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAMMYIO B3aUMOIIOMOIIIb;

* IJIAHUPOBATh 00IIME CIIOCOOBI PabOThI; OCYLIECTBIATH KOHTPOJIb, KOPPEKLHUIO, OLIEHKY AeHCTBHM MapTHEPA, yMETh yOeXK1aTh;

* UICTIOJIb30BaTh AJICKBATHBIE SI3BIKOBBIE CPENICTBA Il OTOOPAXKEHUsI CBOMX YYBCTB, MBICJIEH, MOTHBOB U NMOTPEOHOCTEH; 0TOOpakaTh B peun (ONMHUCaHUE,
00BsSICHEHHE) COJIepKaHNE COBEpLIAEMbIX AEHCTBUI, Kak B (hopMe rpOMKOM COLMANU3UPOBAHHON PeUH, TaK U B (hopMe BHYTPEHHEH peul;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHLIMIO, UCIIOIb3Ys CPEICTBA YCTHOW M MUCbMEHHOM KOMMYHHMKAIMM IpU paboTe ¢ TeKCTaMH yueOHHMKa U J10-
MOJTHUTEIBHOH JIUTEPAaTypOH, CIPAaBOYHBIMU TAOJIUIIAMH, TPOSBISTH TOTOBHOCTh K YBXCHHIO MHON TOYKHM 3pEHHS TIPU 0OCYXJICHUHU PE3YyIIbTaTOB BBIIIOI-
HEHHOW paboTHI.

IIpeamMeTHbIe pe3yabTaThl

OO0yuaromuiicss Hay4uTCs:

* IPUMEHATH OCHOBHBIE METO/IbI O3HAHMS: HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT;

* OMMCHIBATh CBOMCTBA TBEPABIX, )KUIAKUX, Ta3000pa3HbIX BEIECTB, BBIIENSS UX CYIIECTBEHHBIE IPU3HAKH;

* PacKphIBaTh CMBICI 3aKOHA COXPAHEHUS MACChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOpUH;

* pa3nuyaTh XMMUYECKHE U (pU3HUECKUe SIBICHHS, HAa3bIBaTh MPU3HAKU M YCIOBHS MPOTEKAHU XUMUYECKUX PEaKIHii;



* coOro1aTh MpaBuiia 6€30NacHoi paboThI IPH MPOBEACHUH OIBITOB;

* MMOJTH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM H TTOCY/IO;

* [IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh (PU3NUECKUE U XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COCAMHEHMH, IPOBOIUTH OIBITHI, IOATBEPIKIAIOIINE XH-
MHUYECKHE CBOMCTBA N3YYCHHBIX KJIACCOB HEOPTaHMUYECKUX BEIICCTB;

* PacKpbIBaTh CMBICH MOHITHS «PACTBOPY, BBIYHCIISTH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEICIEHHON Mac-
COBOI1 J10JIeH PacTBOPEHHOTO BEIIECTBA,

* XapaKTepU30BaTh 3aBUCHMOCTh (PU3NYECKHUX CBOWMCTB BEIIECTB OT THUIA KPUCTAJUIMYCCKON PEIIETKH, ONMPEILIIATh BUJ XMUMHUYECKON CBSI3H B HEOPIaHU-
YECKUX COCIMHEHHSX;

* IPOBOJIUTH ONBITHI O MOJTYYECHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB PAa3IMYHbIX BEILECTB;

* PaMOTHO 00pamaThCs C BEIECTBAMU B TIOBCEHEBHOM KHU3HH.

Obyuarowuiics noryyum 03MOMCHOCMb HAYYUMbCA!

* BBIJIBUTATh U MPOBEPSATH IKCIICPUMEHTAIBHO THIIOTE3bl O XMMUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHS, HX CIIOCOOHOCTH BCTY-
naTh B XMMUYECKHE PEAKIIUHU, O XapaKTepe U MPOJIYKTaX Pa3IMYHbIX XUMAYCCKHX PEaKIIHUii;

* XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTaHABIMBATh TPUYMHHO-CIICICTBEHHBIE CBSI3M MEXY TAHHBIMH XapaKTEPUCTHKAMH
BEIIIECTBA,;

* MCIOJIB30BATh TPUOOPETEHHBIE 3HAHUS JJIS1 SKOJIOTHUYECKH IPaMOTHOTO MTOBEJICHHSI B OKPY’KaIOLIeH cpee;

* UCIIOJIB30BaTh MPHOOPETEHHBIC KIIIOYEBBIE KOMIETECHIIMN MPU BBHIIIOJHEHUU MPOEKTOB M PEUICHUH Y4eOHO-MCCIIEAOBATENLCKUX 3a7ad M0 U3yYCHHIO
CBOWCTB, CITOCOOOB TOTYYEHUS M PACIIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OLIEHUBATh MH(POPMAIIHIO O BEIIECTBAX U XMMUYECKUX MPOIECCAX;

* 0CO3HABaTh 3HAUCHHE TEOPETUUECKUX 3HAHUHN 110 XUMHUH JUI IPAKTUYECKOH e TeTbHOCTH YellOBEKa;

* CO3/1aBaTh MOJEIHN U CXEMBI JJIsl pelIeHus] y4eOHBIX M TO3HABATENIbHBIX 33/1a4;

HNOHUMAaTh HEOOXOAUMOCTh COOJIOJICHUS PEANMUCAHUM, IpeAsiaraéMbIX B MHCTPYKIMAX MO UCIIOJIBb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMUU U JIP.



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHHe KoumnuecTBo yacos Mara usy- ILranupyeMsble pe3y/ibTaThbl DJIeKTpOHHbIe (LM (POBbIe)
n/nm | pa3aejaoB U TeM YyeHust oOpa3oBaTe/ibHbIE pecypchl
BCero | mMpakTu- | Jgado- | AeMOHCTpa-
NPOrpamMMbl
YecKue | parop- LMOHHbIE
padoThI HbIE JKCIepH-
ONBbITHI MEHTBI
1 | Merons! 1mo3Ha- 12 1 3 0 Onpenenarb BO3MOXKHOCTh TIpoOBelie- | MaTepHallbHO-TEXHUYECKas

HUA B XUMHUHU

HUS peakuuid U MpoLeccoB, Tpelyro-
IIMX HarpeBaHMsL.

YMmenne BeIOHpaTh NPUOOPHI IS TIPO-
BEJCHUSI M3MEPEHUH, Tpedyrolux
TOYHOCTH ITOKA3aHUN.

3HaTh MPOLECCHl, MPOTEKAIOLIUE IPU
IUIaBJICHUN BEILECTB U UX KPUCTaJIH-
3aIuH.

YMmeHue paboTtath ¢ 00OpYIAOBaHUEM
LEHTpa 00pa3oBaHUs ECTECTBEHHO-
HAay4YHOU M TEXHOJIOTMYECKOW HaIlpaB-
neHHocTel «Todku pocray.

YMeHue mosb30BaThCsl HarpeBaTellb-
HBIMH NTPUOOPAMH.

[TnanupoBaTh M OCYILECTBISATH Ha
IIPAKTUKE XHMHUYECKUE DSKCIIEPUMEH-
Thl, TPOBOJUTH HAOIIOACHUS, JIeNaTh
BBIBOJBI 10 pE3yJbTaTaM dKCIIEpH-
MEHTA.

CrnenoBaTh mpaBuiIamM 0e30mMacHOM pa-
00Thl B 1a00OpaTOpUU MPH HUCHOJB30-
BaHMHM XMUMHYECKOW TOCYABI U 000py-

JOBaHUA, a TAK¥XKC IIpaBUJIaM 06pa1ue-

0a3a nenTpa «Todka pocTay.
BJIGKTpOHHLIe IIpE3CHTAllUN.
Caiitr  OUIIN. OTKpHITHII
0aHK 3amaHuil 1 GopMUpo-
BaHUA CCTCCTBGHHO-HaquOﬁ
rpaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

vestestvennonauchnov—
gramotnosti
Catit EnmHas KOJUIEKIAA

u(poBbIX 00pa30BATEIBHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiir @enepalnbHbIi LEHTP
MH(pOPMAIMOHHO-
00pa3oBaTEeNbHBIX PECYPCOB.
http://fcior.edu.ru/




HUS C TOPIOUYMMHU BEILIECTBAMU
B OBITY

IlepBoHauanbHbIC
XUMHUYECKHE T0-
HATUS

12

YMeTh OTIMYaTh BOAOIPOBOAHYIO BO-
Iy OT JTUCTHWJIJIMPOBAHHOMW, 3HATh, I10-
4yeMy AJIs IPOBEEHUS SKCIIEPUMEHTOB
UCIOJIB3YIOT AMCTUJUIMPOBAHHYIO BO-
ay.

YMeTb oTMyaTh (pU3NUEcKue mporec-
CBbl OT XUMUYECKHUX PE AKIIUHU.

3HaTh, YTO IPU NPOTEKAHUU PEaKLUN
MOJIEKYJIbl BEIIECTB pa3pylLIatoTCs, a
aTOMBbl COXPAHSIOTCS (IJIs BEILECTB C
MOJICKYJISIPHBIM CTPOCHUEM ).

3HaTh HOPMYIUPOBKY 3aKOHA U YMETh
IIPUMEHATH €0 Ha NpPaKTUKE, IIPU pe-
LIEHUU PACUETHBIX 3a/1a4.

Ymenune paboraTh ¢ 000pyaOBaHUEM
IeHTpa o00pa3oBaHUs ECTECTBEHHO-
Hay4YHOU M TE€XHOJOTMYECKOW HaIlpaB-
neHHocTel «Touku pocray.
[InanupoBaTh M OCYLIECTBIISITH Ha
IIPAKTUKE XHMHUYECKUE DSKCIIEPUMEH-
Thbl, TIPOBOJUTH HAOIIOAEHUS, JIeNaTh
BBIBOJIBI 110 pe3yJbTaTaM 3KCIIEpH-
MEHTA.

CnenoBaTh mpaBuiiam 0e30mMacHOM pa-
00Thl B 1a00OpaTOpUU MPH HCIHOJB30-
BaHUHM XUMHUYECKOW MOCYIbI U 000py-
JIOBaHUS, a TaKXKe MpaBuiiaM ooOpaiiie-
HUS C TOPIOYMMHU BEIIECTBaMU B OBITY

MarepuanbHO-TeXHUYECKAS
0a3a nenTpa «Todka pocTay.
DNEeKTPOHHBIC MPE3CHTALNH.
Caiit  OUIIA. OTKpHITHII
0aHK 3amaHuil s GopMupo-
BaHUs €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Emunag koiiekius
nudpoBbIX 00pa30BaTEIbLHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiir ®DenepalbHbIil LIEHTP

MH(OPMaLIOHHO-
O6p330BaTeJ'II>HBIX pecprOB.
http://fcior.edu.ru/

PactBOpEI

12

NmeTts npencraBieHue 0 pa3Hod 3aBU-
CHMOCTH PacTBOPUMOCTH BEHIECTB OT
TeMIepaTyphl.

MarepuanbHO-TEXHHUUECKas
0a3a nenTpa «Todka pocTay.
DEeKTPOHHBIE MTPE3EHTAINH.




YMeTh UCnoib30BaTh MUGPOBON MUK-
pockonm uis u3ydeHUs (GOopMbl Kpu-
CTaJUIOB.

NmeTs mpencrtaBiieHHE O Pa3IMYHOM
HACBILIEHHOCTH PAacTBOpa pacTBoOpsie-
MBIM BEIL[ECTBOM.

YMeTh omnpenensTh KOHIIEHTPAIHIo
pacTBOpa, UCMOJb3YsI UHCTPYKIIHIO.
3HaTh CHOCOOHOCTh KPUCTALIOTHApA-
TOB pa3pymIaThCs MPU HATPEBAHUU.
Ymenne paboraTh ¢ 000pyaOBaHHEM
[eHTpa 00pa3oBaHUsl ECTECTBEHHO-
HAyYHOM M TEXHOJIOTMYECKOH Harpas-
neHHoctelt «Touku pocTtay.
[InanupoBaTh M OCYLIECTBISATH Ha
MPAKTUKE XUMHUYECKUE DKCIEPUMEH-
TBI, TIPOBOJUTH HAOIIOACHUS, NIENaTh
BBIBOJBI T10 pe3yJIbTaTaM JKCIEepH-
MEHTA.

CrnenoBaTh mpaBuiiam 0e30mMacHOM pa-
00Thl B 1a00OpaTOpUU MPH HUCHOIB30-
BaHUM XUMHUYECKOW MOCYyIIbl U 000py-
JIOBaHMs, a TaK)Ke MpaBUiiaM oOpaiiie-
HUS C TOPIOYMMU BEIIECTBAMU B OBITY

Caiitr  OUIIN. OTKpHBITHIH
0aHK 3amaHuil U1 HOPMHUPO-
BaHHUA CCTGCTBGHHO-HaquOﬁ
I'paMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Catit EnmHas KoOJUIEKIUA

U (POBBIX 00PA30BATEIBHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caitit ®enepalbHbld IIEHTP
nH(pOpPMaIMOHHO-
00pa30BaTEeNbHBIX PECYpPCOB.
http://fcior.edu.ru/

XUMHYECKUE pe-
aKIIuu

15

Hcronp30BaTh XUMHYECKYIO CHMBO-
JUKY UL cocTaBieHHs (GOpMyn Be-
IECTB, MOJIEKYJSIPHBIX YypaBHEHHM
XUMUYECKUX PeaKIuii.

[ToHnmMaTh  CyIIHOCTH  Ipoliecca
HEeHTpalu3auy U IPUMEHSTh MPOoLece
HeHTpanu3anuy Ha MpakTHKE.

YMmeHue pabotath ¢ 00OpYyAOBaHUEM
IIEHTpa O00pa30BaHMUsS E€CTECTBEHHO-

MarepuanbHO-TEXHUYECKAsS
0a3a nenrpa «Touka poctay.
DNEKTPOHHBIE NPE3EHTALNH.
Caiitr  OUIIN. OTKpBITHIH
0aHK 3amaHuil U1 HOPMHUPO-
BaHUsl €CTECTBEHHO-HAY4YHOMN
I'PaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-




Hay4YHOU U TEXHOJOTMYECKOW HaIlpaB-
neHHocTel «Todku pocray.
[InanupoBaTh M OCYILIECTBIATH Ha
IIPAKTUKE XHMHYECKUE DSKCIIEPUMEH-
Thbl, IPOBOJUTH HAOIIOACHUS, JI€NaTh
BBIBOJBI 110 pe3yJbTaTaM JKCIIEpH-
MEHTA.

CrnenoBath mpaBuiiaM 0e30MacHOl pa-
00TBl B 1a00OpaTOpUU MPH HCIOIB30-
BaHUHM XUMHUYECKOW MOCYIBI U 000py-
JIOBaHUA, a TaKXKe MpaBuiiaM oOparie-
HUS C TOPIOYMMHU BEILIECTBaMU B OBITY

vestestvennonauchnov-
gramotnosti

Catit EnmHas KOJUIEKIUA

nudpoBEIX 00pa30BaTEIbLHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHblid IEHTP

MH(POPMAITMOHHO-
00pa3oBaTEeNbHBIX PECYPCOB.
http://fcior.edu.ru/

OcCHOBHBIE KJI1ac-
Chl HEOpPTaHUYE-
CKUX COCIUHEHUN

15

KnaccupunupoBars u3yyaeMmble Be-
LIECTBA 10 COCTaBYy U CBOMCTBAM.
3HaTh OOBEMHYIO JIOJIO COCTaBHBIX
yacTer BO3ayXa.

YMeTb NpOBOAUTH MPOCTEHIINE CHH-
T€3bl HEOPraHWYECKUX BEUIECTB C HC-
IIOJIb30BAHNEM HHCTPYKLIHH.

YMerts onpenenats pH pacTBopos.
IIpuMeHATh YMEHMS IO OINPENECICHUIO
pH B mpakTH4YeCKON NEATENBHOCTH.
YMeTb  ompenensaTs  KUCIOTHOCTb
IIOYB.

IIporHo3upoBarh CBOMCTBA BEIIECTB
Ha OCHOBE OOIMHMX XUMHYECKHX
CBOICTB M3YYEHHBIX KJIacCOB/TPYII
BEILECTB, K KOTOPBIM OHU OTHOCSTCS.
Ymenue paboraTh ¢ 000pyIOBaHHEM
HeHTpa 00pa3oBaHUs ECTECTBEHHO-
Hay4YHOU U TEXHOJOTMYECKOU HaIlpaB-
neHHoctelt «Touku pocray.
[InanupoBaTh W OCYIIECTBIATH Ha

MaTCpI/IaHBHO-T CXHHUYCCKas
0a3a nenTpa «Todka pocTay.
BHGKTpOHHLIe IIpE3CHTAllUN.
Caiitr OUIIN. OTKpHITHIH
0aHK 3amaHuil s GopMUpo-
BaHUA CCTCCTBGHHO-HaquOﬁ
rpaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Emunag kosmrexius

u(poBhIX 00pa30BATEIBHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiir ®DenepanbHbIil LEHTP
MH(POPMAIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/




NPaKTUKE XWMHUYECKUE SKCIIEPUMEH-
Thl, TPOBOJUTH HAOIIOACHUS, NIENaTh
BBIBOJIBI 110 pE3yJbTaTaM 3KCIIEpU-
MEHTA.
CrnenoBaTh mpaBuiiamM 0e30mMacHOM pa-
00Tl B 1a00paTOpUU MPH HUCHOIB30-
BaHUU XMMHYECKON MOCyAbl U 000py-
JIOBAHWSI, a TaKXKe MpaBUJIaM oOpariie-
HUS C TOPIOYMMHU BELIECTBAMU B OBITY

6 | Xumuueckas 7 0 Omnpenenars BUJ XMMHUECKOH CBs3U B | MaTepuaabHO-TEXHUUYECKAs

CBSI3b COEIMHEHUH. 6a3a nenrpa «Touka pocTay.
[TokazaTh 3aBUCHUMOCTh (DU3MUYECKUX | DIIEKTPOHHBIE MPE3CHTAIUH.
cBOMCcTB BemiecTB oT Tuna xumude- | Cait OUIIN. OTKphITHIHA
CKOM CBSI3U. 0aHK 3amaHuil a1 GopMUpo-
YMmenue paboraTh ¢ 00OpYIOBAaHUEM | BaHHs €CTECTBEHHO-HAYYHOM
[eHTpa 00pa3oBaHUs ECTECTBEHHO- | TPAMOTHOCTH.
HAy4YHOW M TeXHOJIOTMYecKoW Hampas- | https:/fipi.ru/otkrytyy-bank-
aennocter «Touku poctay. zadaniy-dlya-otsenki-
[lnanupoBaTh W OCYIIECTBISATH Ha | yestestvennonauchnoy-
MPAaKTUKEe XUMHUYECKHE SKCIIepHMeH- | gramotnosti
ThI, MPOBOJUTH HaOmroAeHus, Aenath | Cailt Enunas  Kommekuus
BBIBOJIbI 10 pe3ysibTaTaM »JKCHepu- | HUPPOBBIX 00pa30BaTEIbHBIX
MEHTA. pecypcoB. http://school-
CrnemoBarh mpaBuiiaM Oe3omacHoil pa- | collection.edu.ru/catalog
00THI B JIa0OpaTOpUU TMpHU UCTONL30- | Callt DenepalbHBIA LEHTP
BaHMHM XMUMHYECKOW MOCYABl U 000py- | MH(MDOPMAIIMOHHO-
JIOBaHUA, a TaKKe MpaBWiIaM oOpaiie- | 00pa3oBaTebHBIX PECYpPCOB.
HUsSI C TOPIOYMMH BelecTBamu B Obity | http:/fcior.edu.ru/
OBILEE KOJIMYE- 70 20
CTBO HACOB IIO

[NPOT'PAMME




KaJIGH,Z[apHO'TCMaTI/I‘IGCKOG IUIAHUPOBAHUC



Ne i/

dara npo-
Be/IeHUs

Tema

Koanue-
CTBO YaCOB

Hcnoab3oBaHue 0600py10BaHUSA IIEHTPA €CTECTBEHHOHAYY-
HOIl HANIPABJIEHHOCTH
HenTpa «Touka pocray»

PA3JIEJI 1. METO/bI IIO3HAHUA B XUMHHU (12 HACOB)

1

OcHOBHBIE METO/IbI HAYKU

3KCHepI/IMeHTaHBHLIC OCHOBBI XMMHUH

[Mudposast maboparopusi ¢ JaTYINKAMH

3KCHepI/IMeHTaHBHLIC OCHOBBI XMMHUH

[udposas nadboparopust ¢ JaTYNKAMU

2
3.
4

[IpakTrueckas padota Ne 1 «M3ydenue
CTPOCHUS TJIAMEHU

I

JlaTuuk TeMiiepatypbl TEpMOMAPHBIA, CHUPTOBKA

[TonBeneHne UTOroB NPakTUYECKOM pa-
6ota Ne 1 «3ydeHue cTpoeHus miame-
HI

[IpencraBieHre 0 TOYHOCTH U3MEPECHUIN
U(PPOBBIX TATYUKOB U aHAJIOTOBBIX
puOOpPOB

I[aT‘lI/IKOBaH CHUCTCMa

[IpencraBieHyne 0 TOUHOCTH U3MEPEHUI
U(PPOBBIX JaTYUKOB U aHAJIOTOBBIX
npuOOpoB

JlatunkoBas cucrema

Hpe,I[CTaBJ'IeHI/Ie 0 TeMIICpaType IJIaBJIC-
HUs U O6paTI/IMOCTI/I IJIaBJICHUSA.

I[aT‘lI/IK TEMIICPATypPhbL HHaTHHOBBIﬁ, TCPMO MCTpP, SJICKTPUICCKAs
IJINTKA, CHUPTOBKA

JlaGopatopHslii onbIT Ne 1 «Jlo xakoii
TEMIEPATYPbl MOKHO HarpeTh Bellle-
CTBO?».

JlaTunk TeMmnepaTypsl INIATHHOBBINA, TEPMO METP, FNEKTPHUECKas
IUTMTKA, CIUPTOBKA

10.

JlabGopaTtopHsiit onibIT Ne 2 «3mepenue
TEMIICPATYPbI KUIICHUA BOABI C ITIOMO-
IIBIO TaT4UKa TEMIIEPATYPhl U TEPMOMET-
pay.

JlaTunk TemIiepaTypsl INIATHHOBBINA, TEPMO METP, DJICKTPHUYECKAs
IIJIMTKA, CIUPTOBKA

11.

[IpencraBienuie 0 KpUCTaUIM3ALUU.
JlabopaTopusrit onbiT Ne 3 «Omnpenere-
HHUC TCMIICPATYPHI IJIABJICHUA U KPpH-
CTAJITM3alliU MeTaJlia

JlaTuunk TeMmnepaTypsl TEpMOIIAPHBIHA

12.

[TonBeneHue UTOroB 1a00PaTOPHBIX
onbIToB Nel,2.3

PA3JIEJI 2. HIEPBOHAYAJIBHBIE XUMWYECKHUE [TOHATHSA (12 YACOB)




13. Hemuoro u3 ucropun xumun 1 Jlokmagel
14, Xumus BYEpa, CETOJTHS, 3aBTpa 1 Jlokmampr
15. [IpocThie U CIIOXKHBIC BEIIECTBA 1
16. Du3nyecKre 1 XUMAYECKUE CBOMCTBA 1
BEILIECTB
17. YucTteie BemecTBa u cMecu. OTiInyue uu- 1 JlaTuuK 37eKTPONPOBOAHOCTH, IU(POBON MUKPOCKOIT
CTBIX BELIECTB OT CMECEH.
JlabGopaTtopHsbiii onbIT Ne 4 «Omnpenere-
HUE BOJIOMPOBOIHON U JUCTUIUIUPOBAH-
HOU BOJBI»
18. [ToaBeneHue UTOroB 1aOOPATOPHOTO 1
ombiTa Ne 4
19. CriocoOsI pa3elieHust CMecei 1
20. CriocoObI paszieseHus cMecei 1
21. [TpakTrueckast pabota Ne 2 «CriocoOsl 1 CnuproBka
pasziesieHus: CMecein»
22. [TonBeaeHME UTOTOB IPAKTUYECKOM pa- 1
60Tb1 No2
23. 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 1 BecsI anekTpoHHBIE
JleMOHCTpanMOHHBIN SKcriepuMeHT Ne 1
«3aKOH COXpaHEHHUsI MacChl BEIIECTBY
24. 3aKOH COXpaHEHMsI MACChI BEILIECTB. 1
Pemenne pacueTHbIX 3a71a4
PA3JIEJI 3. PACTBOPBGI (12 YACOB)
25. [TonsiTue 0 pacTBOpax: onpeaeieHue 1 JlaTuuk TeMIiepaTyphl IIIaTHHOBBIN
pacTBOPOB, PACTBOPHUTEINH, KiIaccu]uka-
IIUS1 PACTBOPOB.
Jlaboparopusriii onbiT Ne 7 «Ilepechi-
IICHHBIN pacTBOP»
26. [TonBeneHue UTOroB J1a0OPATOPHOTO 1
onbiTa Ne 7
27. PactBOpuMOCTS. 1 JlaTuurk TemIiepaTyphbl INTATHHOBBIN

Jlab6opaTtopusbiit onbT Ne 5 «3ydyenune




3aBUCHMOCTH PAaCTBOPUMOCTH BEILIECTBA
OT TEMIIEPATYPbI».

28.

[TonBeneHue UTOroB J1a0OPATOPHOTO
onbiTa Ne 5

29.

Kpucrannoruapartsi.

JlaGopaTopHsiit onibIT Ne 8 «Omnpenere-
HUE TeMIIepaTyphl pa3JIoKEHUsI KpUCTa-
JIOTUIpaTay

JlaTuuk TeMreparypsl MIaTUHOBBIN

30.

[TonBeneHue UTOroB J1a0OPATOPHOTO
onbiTa Ne 8

31.

BripaniiBanue KpucTaiios.
Jlaboparopusriii onbiT Ne 6 «Habmronenue
3a POCTOM KPUCTAJIIOB

[Hudposoit Mukpockorn

32.

[TonBeneHue UTOTOB JTA0OPATOPHOTO
onbita Ne 4

33.

Crioco0bI BeIpaXKCHUST KOHIICHTPALUT
pPacTBOPOB: MaccoBasi 10J1s1 PaCTBOPEH-
HOT'O BELIECTBA, MOJISIPHAS] KOHIIEHTPA-
s

34.

Pemenne pacdyeTHbIX 3a1a4

35.

[Tpaktuueckas padora Ne 3 «Omnpenerne-
HUE KOHIICHTPAIINH BEIIECTB KOJIOPUMET-
PUYECKHUM 1O KATMOPOBOYHOMY Tpadu-
Ky»

JlaT4yruk ONTUYECKOW MIIOTHOCTH

36.

[ToxBeieHne UTOTOB MPAKTHYECKON pa-
00T1hI Ne3

PA3JIEJI 4. XUMHNYECKHUE PEAKIIUHA (15 YACOB)

37.

Xumnueckue peakuuu. [Ipuznaku xumu-
YECKHUX PEaKIHi.

JleMOHCTpaMOHHBIN SKcriepuMeHT Ne 2
«Bp1eneHne U MOIJIOIICHHUE TeIlIa —
[IPU3HAK XUMUUYECKOU peaKLin»

JlaTuuk TeMIiepaTyphl INIATHHOBBIN

38.

Knaccudukanus XuMHIECKUX peakinui




10 Pa3JIMYHBIM IIPU3HAKAM

39.

Knaccudukanmsi XaMHUYECKUX peaKIinii
0 Pa3JIMYHbIM MPU3HAKAM

40.

Peakmus coennHeHHUS.

Jlab6opaTtopusbiit onibIT Ne 9 «Peakuust co-
enuaeHUs Bocdopa ¢ KUCIOPOaOM, OK-
cuna docdopa (V) ¢ Bomoi»

41.

[ToxBenenne UTOroB 1a60PATOPHOTO
onbiTa Ne 9

42.

Peakuust paznoxxeHus.
Jlaboparopusrii onbiT Ne 10 «Peakuus
paznoxeHus rugpokcuga meau (I)».

CnuptoBKka

43.

Jlab6opaTtopusbiit onbiT Ne 11 «Peakuus
Pa3TIOKEHUST MATAXUTA

CnuproBka

44,

Peakuus 3amemenus.
Jlaboparopusriii onbiT Ne 12 «Peakuus
3aMEILEeHUs] ME/IH JKEJIE30M B PaCTBOPE
MEJHOTO KyIopocay.

45.

JlaGopaTtopusiit onbIT Ne 13 «Peakius
3aMeIeHUs BOJIOPOa IIMHKOM B PacTBO-
p€ CONSTHOM KUCTOThI».

46.

JlaGopaTtopusbiit onbIT Ne 14 «Peaxius
3aMelleHus BOJIOPOIa Kallbl[ieM (HaTpH-
€M, TUTHEM) B BOJIE»

47.

[TonBenenne wuTOrOB  MAOOPATOPHBIX
ombIToB Ne 12,13,14

48.

Peakius oOmeHa.

JlaboparopHsriii onbiT Ne 15 «Peaxiust
oOMeHa MeX Ty KapOOHATOM KaJbIHS U
COJITHOM KUCJIOTOW».

JlaGopaTtopHsbiit onbIT Ne 16 «Peakius

Harunk pH




oOMeHa MEXTy XJIOPUAOM Oapus U cep-
HOU KMCIIOTOM»

49. [TonBenenue UTOroB 1a00PaTOPHBIX
omrbIToB Ne 15,16

50. Peaknus HeWTpanu3anuu. 1 Hatuux pH
Jlab6opaTtopusbiit onibIT Ne 17 «Peakuus
HEUTpATU3ALIHI

ol. [ToxBenenne UTOroB 1a60PATOPHOTO

onbiTa Ne 17

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHUYECKHWX COEIUHEHUH (15 YACOB)

52. Okcupl. 1 [Tpubop aJig onpeneneHus cocTaBa BO3ayxa
Jlab6opaTopusiit onbIT Ne 18 «Omnpenene-
HHUE COCTaBa BO3IyXa»

53. [ToaBeaeHue UTOroB 1aOOPATOPHOTO 1
ombiTa No 18

54, OcHoBaHus. 1 Jlo3aTop 00bEMa KUAKOCTH, OIOpETKa, JATYUK TEMIEPaTyphI
JleMOHCTpaIMOHHBIH SKcriepuMeHT Ne 3 TUTATUHOBBIM, JTaTYMK JTABJICHUS, MAPHUTHAS MEIIaJIKa

«OcHoBanus. TermnoBoii a3 ekt peakun
TUAPOKCHUIA HATPUS C YTIICKUCIIBIM Tra-

30M»
55. [TonBeneHne UTOroB JEMOHCTPALIMOHHO- 1
ro sKcrepruMenTa Ne3
56. Kucnortsr. 1 Hatunx pH

JlaGopatopusiit onbIT Ne 19 «Onpenene-
Hue pH pa3nuuHbIxX cpemy.

57. [TonBeneHue UTOroB J1a00OPaTOPHOTO 1
onbiTa Ne 19

58. Jlab6opaTopusrit onbiT Ne 20 «Omnpenerne- 1 Hatauk pH
HUE KUCIIOTHOCTH TIOYB»

59. [TonBeeHUE UTOTOB JTa0OPATOPHOTO 1
onbITa Ne 20

60. Comn 1




61. Comn
62. [Tpaktrueckas padota Ne 4 «[lonyuenue [udposoit Mukpockorn
MEJHOTO KyIopoca
63. [TonBeneHNE UTOTOB TPAKTUIECKOH pa-
00ThI No4
PA3JIEJI 6. XUMHUYECKAS CBSI3b (7 YACOB)
64. XuMHYecKas CBSI3b U €€ BUAbI
65. XUMHYECKas CBI3b U €€ BUJBI
66. Kpucramnnueckoe cTpoeHUE BEIIECTBA. JlaTunk TemriepaTypsbl INIATUHOBBIN, JATUHUK TEMIEPATYPbI TEP
MOITapHbIN
67. Kpucrannnueckue pemérku. JaTunk TeMiiepaTyphbl IUIATUHOBBIN, JATYUK TEMIEPATYPHI TEP
MOIIapHBIN
68. JleMoHCcTpalMOHHBIN SKcriepuMeHT Ne 4 JlaTuuk TemIiepaTypsbl INIATHHOBBIN, JATYHUK TEMIIEPATYPHI TEP
«Temneparypa 1aBjIeHHs BELIECTB C MOIIapHBIN
pa3HBIMU TUIIAMU KPUCTAJUTMYECKUX pe-
LIETOK»
69 [TogBereHne UTOTOB JEMOHCTPAIIMOHHO-
ro skcnepumeHTa No4
70. Hrorosoe 3ansATHE




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Xumus. 8 knacc/Kysuenosa H.E., Tutosa .M., I'apa H.H., OGmiecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO «M3narennpckuit ieatp BEH-
TAHA-I'PA®»; AxuronepHoe o6mectBo «M3marensctBo [IpocBemenuey.

METOANYECKUE MATEPHUAJIbI U1 YYUTEJISA

becnanos I[laBen MBanosuy, [lopodeeB Muxaun BuxropoBud. Meroanyeckoe mocobue «Peanmmzarusi 0Opa3oBaTeNbHBIX MPOTpPaMM ecTe-
CTBEHHOHAYYHOH M TEXHOJOTMYECKON HAIIPABJIEHHOCTEN 110 XMMHH C UCIIOJIb30BaHUEM 000py10BaHus 1IeHTpa «Touka pocTan.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1.

9.

10.
11.

12.
13.

Bacunber B.II1., Mopozosa P.I1., Kouepruna JI. A. TlpakTukym mo aHamuTHYECKOW XUMHUU: Yued. mocobue s By30B. — M.: Xumus,
2000. — 328 c.
['pocce 3., Baiicmantens X. Xumus mis 1t0003HaTenbHbIX. OCHOBBI XMMUU U 3aHUMaenbHble onbITel. ['/IP. 1974. Ilep. ¢ nem. — JL.:

Xumusg, 1979. — 392 c.

Hepnronbi B. . Mup Boasl. — JI.: Henpa, 1979. — 254 c.

Kunun JI. M. O6mas xumus. [Ipaktukym L-mMukpo. PykoBoncTBo ans crynento. — M.: MI'MY, 2006. — 322c.

Hcnons3oBanue MUQpOBLIX 1abopaTopuil npu o0ydeHnn xumun B cpenneit mkone/becnanos I1. . Jopodees M.B., XKunun .M., 3u-
muHa A.J., OpxekoBckuii [1.A. — M.: BUHOM. JlaGopatopus 3Hanui, 2014. — 229 c.

Kpucrannsl. Kpucrannoruapatsl: Metonnyeckue ykazaHus K 1adoparopHbiM pabotaM. 6. Mugraxosa H. L., ITerposa T. H., Paxmaty:-
nuna Y. ®. — Kazans: Kazan. roc. rexnoin. yH-1., 2006. — 24 c.

Jleencon U.A. 100 BompocoB M OTBETOB MO XUMHH: MaTepuanbl JUisl MIKOJIbHBIX pedepaToB, (HaKyIbTaTUBHBIX 3aHATUN U CEMHUHAPOB:
VYuebnoe nocodue. — M.: «MznarensctBo ACT»: «M3nmarenscTtBo Actpenby, 2002. — 347 c.

Jleencon 1. A. Xumnueckue peakuuu: TernoBoit agdext, paBHoBecHe, ckopocTs. — M.: 8. OO0 «M3aarensctBo Actpens, 2002. — 192
c.

Jypse 1O. YO. CnpaBounuk no aHanutuueckoi xumun. — M.: Xumus, 1971. — C. 71—89.

Hazaposa T.C., I'pabeukuii A.A., JlaBpoBa B. H. Xumunueckuii sxciepument B mkosie. — M.: [Ipocsemmenue, 1987. —240 c.
Heoprannueckast xumusi: B 3 1./ [log pen. FO. [I. TperbsikoBa. T. 1: ®u3nko-xuMHUYECKHE€ OCHOBBI HEOPTAaHUYECKON XUMHH: Y YCOHHK
11t cTya. Beici. yue0. 3asenennit/M. E. Tamm, 1O. [I. TperbsikoB. — M.: U3narensckuii nieHTp «Akanemusi», 2004. —240 c.

[TetpsiroB 1. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe. — M.: [lemaroruka, 1976. — 96 c.

Crpenpaukosa JI. H. 13 yero Bc€ caemano? Pacckasbl o BemectBe. — M.: Sy3a-npecc. 2011. — 208 c.



14.
15.

16.
17.
18.
19.
20.

21.

22.
23.

Cycnennukoa B.M, Kucenepa E. K. PykoBoACTBO 110 IpUTOTOBIIEHUIO TUTPOBAHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.
@apaneit M. Uctopus ceeun: [lep. ¢ aurn./Ilox pen. b. B. HoBoxxunosa. — M.: Hayka. I'maBHas penaxiust pu3nKo-MaTeMaTHIECKOM JTH-
tepaTypsl, 1980. — 128 c., min. — (bubiamoreuka «KBaHT»)

Xomuenko I'. I1., CeBactpanoBa K. 1. OxkucnurtenbHO-BOCCTaHOBUTENbHBIE peakiiuu. — 16. M.: [IpocBemenune, 1989. — 141 c.
Ounukinoneaus s aeteit. T. 17. Xumust / 'nas. pen.B. A. Bonoaun, Ben. Hayu. pen. 17. U. Jleencon. — M.: ABanra +, 2003. — 640 c.
Optumo JI. Bopga: kHura o camoMm Ba)KHOM BelecTBe B mupe: nep. ¢ dpun. —M.: 18. Komnacl'ux, 2019. — 153 c.

UYeptkos U.H., XKyxos I1. H. Xumuueckuii skcriepuMeHT ¢ MajlbIMU KoJindecTBamMu peaktuBoB. M.: IIpoceemienue, 1989. — 191 c.

Caitt MI'Y. [Iporpamma Kypca XAMUHA IS y4aIumxcs 8—9 KJIaCCOB 0011e00pa3oBaTeIbHOM ILIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit ®UITN. OTkpeITHIH OaHK 3a7aHui sl GOPMUPOBAHUS ECTECTBEHHO-HAyYHOM rpamoTHocTH. https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit Enunas xoyuiekius udpoBbix oOpa3oBarenbHbIX pecypcoB. http://school-collection.edu.ru/catalog

Caiit @enepanbHbIi HIEHTP WHGOPMAIIMOHHO-00pa3oBaTeIbHbIX pecypcoB. http://fcior.edu.ru/




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHUE

CrpaBounble Tabnuisl, [lepuonuueckas cucrema xumuyeckux snnemeHToB .M. MenaeneeBa, Tabinma pacCTBOPUMOCTH, SJICKTPOXUMUYECKUI
PA HAIPSDKEHUM METAJIIOB, MOJIEIN KPUCTAJUIMYECKUX PEIIETOK, MOJEIN aTOMOB.

OBOPYJIOBAHUE JIJ151 IPOBEJEHU S JIABOPATOPHBIX, IPAKTUYECKUX PABOT, IEMOHCTPALIAM

OBOPYJIOBAHME IIEHTPA "TOYKA POCTA™:
- JaTYMK TeMIepaTypsl (TepMONapHBbIN);

- CHHPTOBKa,

- JaTYMK TEMIIEPATyPhl TNIATHHOBBIN;

- TEPMOMETD;

- DIIEKTPUYECKAs IJTUTKA;

- JATYMK 3JIEKTPONPOBOAHOCTH;

- 1U(POBOI MUKPOCKOIT;

- IpUOOP JUISL OMBITOB C AIEKTPUUECKUM TOKOM;
- BECBI DJIEKTPOHHBIE;

- IpuOOp LTS OTIPE/ICTICHUS COCTaBa BO3AYXa;

- IATYUK ONTHYECKOW TUIOTHOCTH;

- natyuk pH;

- 103aTOp 00BbEeMa JKUJIKOCTH;

- OropeTka;

- IATYMK JIaBJICHUS;

- MarHuTHas MelaniKa.

[IItaTuBbI 1a0OpATOPHBIE, IITATUBBI AJI1 MPOOUPOK, IPOOUPKU, TPOOUPKOAEpKATEIN, MEPHBIE IMIMH/IPBI, XUMUYECKUE CTaKaHbl, KOJIObI, Be-
Chl JJa0OpaTOpPHBIE C pa3HOBECAMH, BOPOHKH, CTEKIISTHHbIE TAJIOUKH, PUIbTpOBaibHas Oymara, ClIMYKH, KOMIUIEKTBl PEaKTUBOB, HAOOPHI UH-
JUKaTOPOB.






