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MHNOACHUTEJIbBHAA 3AIINCKA

[Iporpamma «Mup XuUMHM» JAETAIU3UPYET COAEpPKAHUE Kypca BHEYPOUHOH NEATENbHOCTH, JAaeT MOJPOOHOE pacHpelieieHHe 4acoB M IOCIIE0BATEIbHOCTh
U3YYEHHUS TEM U Pa3J/ieyoB.

JlaHHas TporpamMma TpefHa3Ha4deHa Ui yJamuxcs 8 Ki1accoB, MO3BOJSET PACHIMPHUTh W YIIYOUTh y YYalIMXCS MPAKTUYECKOe NMPUMEHEHUE MOJIYyYeHHBIX
TEOPETUYECKUX 3HAHUN MO XUMUH.

ABTOpCKas mporpamMMa paccuMTaHa Ha ydammxcs 8 kimaccoB Ha 34 ydeOHBIX yaca, OPHEHTHPOBaHA HA YIiayOJleHHMEe W paclIMpeHHe 3HaHWW, Ha Pa3BUTHE
M0003HATENILHOCTH M HMHTEpeca K XUMHUHU, Ha COBEPIICHCTBOBAHME YMEHMH ydalluXcsi oOpamiaThCsi C BEIIECTBAMU, MPOBOJUTH XMMHUECKUN SKCIEPUMEHT C
HCI0JIb30BAHUEM COBPEMEHHBIX TPUOOPOB M 000PYAOBAHUS LIEHTPa 00pa30BaHNUs €CTECTBEHHO-HAYYHOU U TEXHOJOTHYECKOM HampaBiieHHOCTeN « TOUKH pocTay.

[Ipu pa3paboTke mporpaMmbl aKIEHT JIeIaJicsl Ha BOIPOCHI, KOTOpbIe B 0a30BOM Kypce XMMUU OCHOBHOM HIKOJIBI paCCMaTPUBAIOTCSI HEIOCTATOYHO MOJIHO WU HE
paccMaTpUBAIOTCS COBCEM. 3a7aull U YIPAXKHEHUs MOJ0OpaHbl Tak, YTO 3aHATHUS 10 MX OCMBICICHHUIO U PEIICHUIO MPOXOJAT MO0 MapayiesIbHO ¢ U3y4aeMbIM Ha
ypOKax MaTepHuasoM, JIMOO Kak IOBTOPEHHE yXKe MOJyUYCHHbBIX 3HAaHHH.

B 00yuennn xumuu 0oJibIlIO€ 3HAYEHUE MMEET HKCIIEPUMEHT. B mpolecce skcnepMMeHTaNbHOM paboThl yyamuecs NpUOOpPETYT ONBIT MO3HAHUS PEalbHOCTH,
ABJIAIONIMICA Ba)KHBIM 3TarnoM (OpMHUpPOBaHMS y HUX YOEkKAEHUH, KOTOpbIE, B CBOI OUYEPE/b, COCTABISAIOT OCHOBY HAy4yHOIO MHPOBO33peHHs. Peanmm3oBatb
yKa3aHHbIE LEJIM TOMOXKET OCHAILICHHUE HIKOJBHOIO KaOMHETa XMMUU COBPEMEHHBIMU NMPUOOPaMu U 000pYZOBaHUEM LIEHTpa 00pa30BaHUs €CTECTBEHHO-HAyYHOU U
TeXHOJIOrn4eckoi HampasieHHocTel «Touku pocra». Mcnonbs3zoBanue obopynoBaHus «Touka pocta» MNpH peanu3aly AaHHOW MpPOrpaMMbl MO3BOJIUT CO3JaTh
YCIIOBHUSL:

* Ul PACIIMPEHUS COJIEPHKAHMSI HIKOJIBHOTO XMMHUYECKOTO 00pa30BaHus;

* JUIs1 IOBBIILIEHUS [T03HABATEIBHON aKTUBHOCTU O0YYaOLIMXCSl B €CTECTBEHHO-HAYYHOM 001acTH;

* JUIs pa3BUTHUS JUYHOCTH peOEHKa B Irpouecce 00ydyeHHs] XUMHM, €ro CocoOHOCTeH, pOopMUPOBaHMs M YAOBJIETBOPEHUS COLUAIBLHO 3HAYMMBIX MHTEPECOB U
MOTPEOHOCTEH;

* U1 pabOTHI ¢ OJapEHHBIMU IIKOJbHUKAMH, OPraHU3allMy UX Pa3BUTUSA B Pa3IMUHBIX 00JacTAX 00pa30BaTeIbHOM, TBOPUECKOH NEATEILHOCTH.

KonnuecTBeHHBIE HKCTIIEPUMEHTHI NTO3BOJIAT MOIY4aTh JOCTOBEPHYIO HH(POPMALIMIO O MPOTEKaHUH TE€X MM MHBIX XUMUYECKUX MpoIleccax, O CBOMCTBAxX BEILECTB.
Ha ocHOBe MoJTy4eHHBIX SKCHEPUMEHTAIbHBIX JAaHHBIX y4JalllMecsi CMOTYT CaAMOCTOSTENIBHO JIeNIaTh BBIBOJbI, 0000IaTh pe3ynbTaThl, BBISBIATH 3aKOHOMEPHOCTH,
YTO OJHO3HAYHO OyJIeT CHOcOOCTBOBATH MOBBIIIEHHIO MOTHBALIUN 00Y4YEHUS IKOIbHUKOB.

AKTyalbHOCTb TNpOrpaMMbl B TOM, YTO OHa CO3/aeT YCIOBHs JUIl COLMAIBHOTO, KYJIbTYPHOTO M TPO(ECCHOHAIBHOTO CaMOOIpPEAEIeHUs, TBOPUYECKON
caMopean3aluy JUYHOCTH PEeOEHKA, pa3BUTHS Yy OOydaroIlUXCs €CTEeCTBEHHO-HAyYHOW, MaTeMaTHYecKOi, WH(OPMAIMOHHON TpaMOTHOCTH, (OPMHUPOBAHUS
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KPUTHYCCKOI'0O M KPCATHBHOI'O MbINIJIICHHA, COBCPLIICHCTBOBAHUA HABBIKOB GCTCCTBGHHO-Hay‘{HOﬁ HaITpaBJICHHOCTH. 3Hanus u YMCHHUA, HCO6XOILI/IMI)IG JIIsL
OpraHM3alM UCCIIE0BATEIbCKON AEATEIbHOCTH, B Oy IyIIIEM CTaHYT OCHOBOM JUIsl OpraHU3allii HAyYHO-UCCIIE0BATEIbCKOM IEATEIbHOCTH B BY3aX, KOJUIEDKAX,
TEXHUKYMax U T.H.

OI[HI/IM N3 OCHOBHBIX MNMPUHIOUIIOB IOCTPOCHUA MNPOTpPpaAMMBI ABJIACTCA NMPHUHOUII JOCTYITHOCTH. SKCHepI/IMeHTaJ'IBHBIC JAaHHBIC, MOJIYYCHHBIC YYalllUMMUCA IIPpH
BBIINNOJTHCHHUHU KOJMYCCTBCHHBIX OIIBITOB, IO3BOJIAT YHAIIUMCA CaAMOCTOATCIIBHO ACIATh BBIBO/bI, BBIABIATE 3aKOHOMCPHOCTH. HO}IXO}IBI, 3AJIOKCHHBIC B COJICPIKAHNC
InporpaMmsbl Kypca, CO3aar0T H€06XOI[I/IMI>IC YCII0BHA Ajid CUCTEMHOI'O YCBOCHHA y4YalllUMHCA OCHOB HAayKH, JJIA oOecrieyeHus Ppa3BUBarOMICro U BOCHUTHIBAIOIICTO
BOS}IeI\/'ICTBI/ISI 06yquI/1$1 Ha JIMYHOCTH YyYalllerocCs. (DOpMI/IpyeMI)Ie 3HaHUA OOJDKHBI CTaTh OCHOBOU CHCTEMEI y6€)K,Z1€HHI>i IONKOJIbHUKA, HEHTPAJIbHBIM SAAPOM €Iro
Hay49HOTO MHPOBO33PCHHUSI.

«Touka pocTa»

[IporpamMma peanuzyercs ¢ UCHOJIb30BaHHEM 00opynoBaHus «Todyka pocTa» €CTECTBEHHO HAyYHON M TEXHOJOTHYECKOM HAIPaBJIEHHOCTH.

IEJA U 3ATAYNT

K nanpaBieHuio nepBOCTeNEeHHON 3HAYMMOCTH MIPU peanu3alii 00pa3oBaTeIbHbIX PYHKUNN MpeaMeTa «XUMHUSD TPAIUIUOHHO OTHOCAT (POPMUPOBAHUE 3HAHUMN
OCHOB XMMHYECKOM HAyKd KakK OOJaCTH COBPEMEHHOIO €CTEeCTBO3HAHMS, MPAKTUYECKOM NEATENIbHOCTH YelOBEeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM
KYJIbTYpbI. 3a1aya MpeMeTa COCTOUT B (POPMUPOBAHUN CHUCTEMbI XMMUYECKHUX 3HAHUM — Ba)KHEHIIMX (PAKTOB, MOHSTUI, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH,
JOCTYIHBIX 000OIIEHUH MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blKa HayKW, 3HAHWHM O HAYYHBIX METOJaxX HM3y4YCHMs BEIIECTB U XMMHMUYECKUX PEaKIui, a TaKXKe B
GbopMHUpPOBAaHUM U PA3BUTHU YMEHHIl U CIOCOOOB NIEATENBHOCTH, CBSI3AHHBIX C IJIAaHUPOBaHHEM, HAOIIOACHHEM M MPOBEACHHEM XHUMHYECKOIO 3KCIIEPUMEHTA,
coOroieHreM MpaBul Oe301MacHOTO OOpAIEHUS C BEIECTBAMU B IIOBCETHEBHOM KU3HU.

Hapsiny ¢ sTum nenu usydeHus mpeiaMera B MPOrpamMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX NPUOPUTETOB B CHCTEME OCHOBHOTO OOILEro
obpazoBanus. Cerogns B oOpa3oBaHHM 0CO00 3HAUMMOI MPU3HAETCA HAMPABJICHHOCTh OOYYEHHS Ha Pa3BUTHE W CaMOPA3BUTHE JMYHOCTH, (popMupoBaHHE €&
UHTEJJIEKTa U o0uieil KynbTypel. OO0ydueHHe yMEHHIO YUYUTHCS M MPOJOJKaTh CBOE 0Opa3oBaHHE CAMOCTOSITENIbHO CTAHOBHUTCA OJHOW U3 BaKHEHUIHMX (PyHKUIUN
y4eOHBIX MPEAMETOB.

B cBs13u ¢ 9TUM IpU M3yUEHUU XUMHUH B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEe 3HAUCHUE MPUOOPENN TaKue IIeNd, KakK:

(hopMHUpOBaHKNE MHTEIUIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOHM K caM000pa30oBaHUIO, COTPYIHHUECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PEIICHUH, CIOCOOHOMN
aIalITUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM >KU3HU;

HAIMpPaBJICHHOCTh OOYyYEHHSI Ha CHCTEMaTH4eCKOe MPHUOOIIEHHE YJalluXcs K CaMOCTOSITeNbHOM MO3HABaTeNbHOM AEITeThbHOCTH, HAYYHBIM METOJaM TMO3HaHWS,
(hOpMUPYIOLTUM MOTHUBAILIUIO U PA3BUTUE CIIOCOOHOCTEH K XHUMHUH;
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o0ecrieyeHne yCJIOBHiA, CHOCOOCTBYIOIIMX NPHOOPETECHHIO OOYYAIOUIMMHECS ONBITAa Pa3HOOOpA3HOW NESATEIbHOCTH, MO3HAHMS W CAMOIIO3HAHUS, KITIOYEBBIX
HABbIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE Ul Pa3IMUHbIX BUIOB JESITEIbHOCTH;

(dbopMHpoBaHHE YMEHUI OOBSACHATH U OLIEHUBATH SBJICHUS OKPY)KAIOIIEro MUpa Ha OCHOBAaHUY 3HAHUH U OIBITA, OJYYEHHBIX NIPU U3YYECHUHN XUMUH,;

(¢opMupoBaHHE y 00yYaIOIINXCS I'YMaHUCTUYECKUX OTHOILIEHHUM, MOHUMaHMs [IEHHOCTH XMMMUYECKUX 3HAHUI 171 BbIPaOOTKH 3KOJIOTUYECKH 11€JI€CO00pa3HOTO
MOBE/ICHUA B OBITY U TPYAOBOM AEATEIHLHOCTHU B IENAX COXPAHEHHS CBOETO 3/I0POBbS U OKpPY’KaIOLIEH IPUPOIHON Cpeibl;

pa3sBUTHE MOTHBALIMU K OOY4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO MU CAMOBOCIMTAHUIO HA OCHOBE YCBOCHHMsI OOILEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOODPY MpoGuIIsl U HAIIPABJIEHHOCTHU JallbHEHIIIEr0 00yYeHHUS.

COILEPXKXAHHUE KYPCA

PA3JIEJI 1. METO/IbI ITIO3HAHU A B XUMUU (6 UACOB)

3HAKOMCTBO C OCHOBHBIMH METOJIaMU HAYKH. OKCIIEPUMEHTAJIbHbIE OCHOBBI XMMHH. 3HAKOMCTBO IIKOJBHMKOB C OCHOBHBIMH METOJAaMU HCCIEAOBAHMS U
o0opynoBaHrueM IieHTpa oOpa30BaHMs €CTECTBEHHO-HAy4YHOW M TeXHOJorudeckoi HampaieHHocTed «Touku pocray. [IpaBuia moBeneHusi B kaOWHETE XUMUHU.
BBonubnii uHctpykrax. [IpeacraBieHne 0 TOYHOCTH M3MEpPEHHH IUGPOBBIX NAaTYMKOB M aHAJIOroBbIX mpubOopoB. [IpeacraBieHue o TemmepaType IUIaBIICHUS,
00paTUMOCTH IJIABJICHUS U KPUCTAILITU3ALIUY.

[Tpaktruueckas padota Ne 1 «M3yueHne cTpoeHUs TIaMEHNY.

JlaGoparopuslii onbIT Ne 1 «Jlo kako# TemmepaTypbl MOXKHO HarpeTh BEUIECTBO 7).

Jlaboparopubiii onbiT Ne 2 «VI3MepeHne TeMnepatypbl KUIIEHHUS BOJbI C TOMOIIIBIO TaTYUKa TEMIIEPATyphl 1 TEPMOMETPAy.
Jlaboparopusbiii onbiT Ne 3 «Onpenenenue TeMrnepaTypsl IUIaBIEHUS U KPUCTAJUIU3AIMHA METAILIIa.

PA3JIEJI 2. IEPBOHAYAJIbHBIE XUMWYECKUE TTOHATHA (8 YACOB)

HemHoro u3 ucropun xumuu. XMMHus BUEPa, CErofHs, 3aBTpa. [IpocTeie u cinoxHbIe BeniecTBa. Pu3ndeckre U XMMHUYECKUE CBOMCTBA BelleCTB. YUCThHIE BellecTBa U
cmecu. OTnuYMe YUCTHIX BelecTB OT cMeceil. CriocoObl pazfieneHus cMeceid. 3aKOH COXpaHEHUs! MacChl BEIIECTB.

[Tpaktuyeckas padota Ne 2 «CriocoObl pa3zieneHus cMecein».

JlaGopaTopHslii onbIT Ne 4 «OnpezienieHre BOAONPOBOIHON U AUCTHIIMPOBAHHON BOJIBI.

JleMoHCcTpalMOHHBbIN SKcriepuMeHT Ne 1 «3akoH coXpaHEHMs MacChl BEIIECTBY.
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PA3JIEJI 3. PACTBOPBI (6 YACOB)

[lonsiTe 0 pacTBOpax: ONpEIENIEHUE PacTBOPOB, PACTBOPUTENIH, PACTBOPUMOCTb, Kiaccu(ukauus pactBopoB. Kpucramioruaparsl. BeipamuBanue KpuCTauioB.
CriocoObl BbIpayKeHUSI KOHIIEHTPAIMK pacCTBOPOB: MAacCcoBast JA0JIsl paCTBOPEHHOTO BEILIECTBA, MOJISIPHAsI KOHIICHTpALUSI.

[IpaxTueckas padota Ne 3 «OnpeneneHre KOHIEHTPAMH BEIIECTB KOJIOPUMETPUUECKUM 10 KaTHOPOBOYHOMY rpaduKy».

Jlaboparopusbiit onbIT Ne 5 «3yueHne 3aBUCUMMOCTH PACTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPHI».

JlaGopaTopusrii onbIT Ne 6 «Habmrogenue 3a pocToM KpUCTAJIIOB.

Jlaboparopuslii onbiT Ne 7 «IlepechileHHbIi pacTBOPY.

JlaGoparopusbrii omeiT Ne 8 «OmnpesienieHue TeMIepaTypbl pa3ioKeHHUS KPHCTAUIOTHPATA).

PA3JIEJT 4. XUMHWYECKHWE PEAKIINU (7 YACOB)

Xumudeckue peaknuu. [IpuszHaku xumuueckux peakiuid. Kinaccudukanys XMMUYECKUX peakiuili o pa3InyHbIM MpU3HaKaM. Peakinuu coequHEHus, pa3IoKeHNUs,
3aMelleHus, 0OMeHa, HelTpaau3alum.

Jlaboparopuslii onbIT Ne 9 «Peakiust coenuaenus gocdopa ¢ kucmopoaom, okcuaa pochopa (V) ¢ Bomoii».
Jlaboparopuslii onbIT Ne 10 «Peakumst paznoxenus ruapokcuna meau (11)».

JlaGoparopuslii onbIT No 11 «Peakiust pa3noKeHus: MaJaxuTay.

Jlaboparopubiit onbIT Ne 12 «Peakuust 3amenieHus Mein xKeJle30M B PACTBOPE METHOTO KYIopocay.
JlaGoparopuslii onbIT Ne 13 «Peakiust 3aMelieHus BOJOPOAa IIMHKOM B PACTBOPE COJISTHON KHCIIOTBIY.
Jlaboparopuslii onbiT Ne 14 «Peakius 3aMelieHrs BOIOpoa KajabliueM (HaTpreM, JINTHEM) B BOJIEY.
Jlaboparopubiit onbiT Ne 15 «Peakiius oOMeHa Mex1y KapOOHATOM KalbIUsS M COJISTHON KUCIOTOM.
Jlaboparopusblit onbIT Ne 16 «Peakuust oOMeHa Mexay XJI0pUAOM Oapus U CEPHOIM KUCIOTOM.

JlaGoparopuslii onbIT Ne 17 «Peakuusi HEHTpaIu3aum»

JleMoHCcTpalMoHHBIN SKcriepuMeHT Ne 2 «BblieneHre u norioieHre Temia — MPpU3HaK XUMUYECKON peakiumy.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKNX COEJUHEHNM (5 YACOB)

Knaccugukamnus HeopraHuueckux coeAuHeHuil. OKCHIpl — cOCTaB, HOMEHKJIATypa, KiaccuuKkanus, XauMmuueckue cBoiicta. [IoHsTHE O THAPOKCHAAX — KUCIOTaxX
u ocHoBaHUAX. Ha3BaHus u cocraB ocHoBaHui. 11l€noun, ux cBoicTBa U crnocoObl nosydeHus. HepacTBoprMble OCHOBaHHUS, UX CBOMCTBA M CHIOCOOBI MOITYyYSHHUS.
Oxcunpl M rUApOKcuibl, obsagatonie amdoTepHbIMU cBoiicTBamu. Kiaccudukanus KuciaoT (B TOM 4YHCIE OpPraHHMYECKHE M HEOpPraHWYecKue), WX COCTaB,
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HOMeHKJIaTypa. OOmue XUMUYECKHe CBOMCTBAa KHUCIOT. Psan aktuBHOcTH MeTtaiioB. CocTaB, HOMEHKIIATypa COJIEH, MpaBWIa COCTABJICHHS (OpPMYI COJIeH.
XUMHUYECKHE CBOMCTBA COJIEH.

[Tpaktuueckas padota Ne 4 «[losyueHre METHOTO KyIIOpocay.

Jlaboparopusiii onbiT Ne 18 «OnpeneneHue coctaBa BO3IyXay.

Jlaboparopusiii onbIT Ne 19 «Onpenenenue pH pa3nuyuHbIx cpemy.

Jlaboparopusbiit onbiT Ne 20 «Onpenenenrne KUCIOTHOCTH MTOYBY.

JemoucTparmonnblit skcriepuMeHT Ne 3 «OcHoBanus. TemnoBoi 3 (PexT peakuu rTuAPOKCHIa HATPHSI C YTIICKUCIIBIM Ta30M.

PA3JIEJT 6. XUMHWYECKAS CBA3b (2 YACA)

Xumuueckass cBA3b. Buabl xumuueckoil cBsa3u. Kpucramnmueckoe crpoeHue BemiecTBa. Kpucrammueckue pemeTkn — aTOMHas, MOHHAs, MOJIEKYJIsIpHas U HX
XapaKTEPUCTHUKH.

JeMoHcTparmonHsiil skciepuMeHT Ne 4 « TemnepaTypa M1aBjieHus BEIIECTB C Pa3HbIMU TUIIAMU KPUCTAIIMYECKUX PELIETOK

«Touka poctan:

[Tpaktruueckast padota Ne 1. «M3ydeHue CTpOCHHS TIIAMEHI

Jlaboparopusiit onbIT Nel. «Jlo kako#t TeMmnepaTypbl MOKHO HarpeTh BEIIECTBO?»

Jlaboparopubiit onbiT No2 «3mepeHne TeMneparypbl KUIIEHUS BOJIbI C TOMOIIBIO JIAOOPATOPHOTO TEPMOMETPA U AATYMKA TEMIIePaTypb»
Jlaboparopuslii onbiT Ne 3 «Onpenenenre BoONMPOBOIHON U JUCTHUIUTUPOBAHHOM BOJIBI»

JlaGoparopusiii onbiT Ned4 «OnpeneneHue coctaBa BO3IyXa»

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yIbTAThI

OOyuaromMicst TOIYYUT BO3MOXKHOCTbD [Tl (DOPMHUPOBAHHUS CIEAYIOIMIUX TUYHOCTHBIX Y Y I1:

* OTIpe/ICTICHUE MOTUBAIMH U3yUCHHS y4eOHOTO MaTepuaa;

* OIICHMBAHUE YCBAWBAEMOTO Y4EOHOTO MaTepuaia, HCXO sl U3 COIMATBbHBIX M IMYHOCTHBIX IIEHHOCTEH;

* TMOBBIIICHUE CBOETO 00Pa30BaTENILHOTO YPOBHS M YPOBHSI TOTOBHOCTH K M3YYCHHIO OCHOBHBIX MCTOPUYECKHX COOBITHMH, CBSI3aHHBIX C Pa3BUTHEM XUMHUHU U
00111eCTBA;

* 3HaHUE MPABUJI TIOBECHHUS B UPE3BBIYAMHBIX CUTYaIUX;
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* OIICHWBAHUE CONMATBHON 3HAYUMOCTH MTPO(PECCUid, CBI3aHHBIX C XUMHEH;

* BJIaJICHHE MTpaBUJIaMU 0€301aCHOTO OOpAallEHUsI C XUMUYECKHMHU BEILIECTBaMU U 000pYyJOBaHUEM, IIPOSIBIIEHUE SKOJIOTMUECKOM KYIbTYpHI.

MeranpeamMeTHble pe3yabTaThl

PerynsatuBHbie

OOyyaromuiics MOJIy4uT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIEIYIOIUX PEryIaTUBHbIX Y'Y /1:

* I[eJIeNIoJIaraHue, BKJIIOYas IMOCTAaHOBKY HOBBIX IieNied, MpeoOpa3oBaHME NPAaKTUYECKOW 3aJaud B I03HABATEIbHYIO, CAMOCTOSITEIbHBIM aHAIU3 YCIOBUMN
JOCTHYKEHHUS 11eJIM Ha OCHOBE y4€Ta BBIJICJICHHBIX YUYUTEJIEM OPUEHTUPOB JEHCTBHS B HOBOM YUeOHOM MaTepHae;

* IJITAHUPOBAHUE ITYTH TOCTHXKEHUS 1IeJIeH;

* YCTaHaBJIEHUE II€JIEBBIX IPHOPUTETOB, BBIJIEIICHUE AIbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS LIeNIU U BBIOOp Hanboliee 3pPeKTUBHOTO criocoba;

* YMEHHE CaMOCTOSATEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIISTH UM;

* YMEHHUE IPUHUMATh PELICHUS B IPOOIIEMHOMN CUTYallUH;

* IOCTAaHOBKA Y4€OHBIX 3a/1a4, COCTABJICHUE IIaHA U MOCJIEI0BATEILHOCTH IEHCTBHH;

* OpraHu3anyus pabo4yero MecTa Mpy BINOJIHEHUH XUMUYECKOTO 3KCIIEPUMEHTA,

* IPOrHO3UPOBAHUE PE3YIHTATOB 00YUEHUs!, OLICHUBAHNE YCBOCHHOTO MaTepuasla, OLEeHKa KaueCcTBa U YPOBHS MOJIyUYEHHBIX 3HAHUH, KOPPEKLU A IJIaHa U crocola
JEeUCTBUS IPU HEOOXOUMOCTH.

Ilo3HaBaTenbHbIE

OO0yuaromuiics MOJYYUT BO3MOKHOCTD ISl (JOPMUPOBAHUS CIASAYIONMINUX MO3HABATEeNbHBIX Y'Y /1

* IOMCK U BBIJIeICHHE WH(OPMALIUU;

* aHAJIM3 YCJIOBHM U TpeOoBaHUIl 3a1a4H, BBIOOD, CONIOCTaBIEHHE U 000CHOBAaHUE CMIOCO0A pellIeHus 3a1a4H;

* BEI0Op Hanboiee 3PPEKTUBHBIX CIOCOOOB PElIeHNs 3a7]aui B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUIA;

* BBIJIBMIKEHHE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBEpKu;

* CaMOCTOATEIHHOE CO3/IaHNE ATOPUTMA JIEATEIbHOCTH MPU PELICHUH MPOOJIeM TBOPUECKOTO U MOUCKOBOTO XapaKTepa;

* YMEHHUS XapaKTEepU30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBAM;

* OMMCBHIBAHHUE CBOMCTB: TBEPIBIX, KUIKUX, TA3000pa3HBIX BEUIECTB, BBIJEIEHUE UX CYIIIECTBEHHBIX TPU3HAKOB;

* U300payKEHUE COCTaBa MPOCTEHUIIINX BEUIECTB C MOMOIIBI0 XUMHUECKUX POPMYI U CYIIIHOCTH XUMMHUYECKUX PEAKIIHHA ¢ MOMOIIBI0 XUMUUYECKUX YPaBH €HUN;

* TIpoBeJIcHHE HAOIIOACHMI, ONMMCaHUE MPU3HAKOB U YCIOBUN TEUCHHS XMMUYECKUX PEaKUU, BBHIOJHEHUE XMMHUYECKOTO SKCIEPHUMEHTa, BHIBOJBI HA OCHOBE
aHalM3a HaOMIOIEHUH 32 SKCIIEPUMEHTOM, PEIICHUE 3a/1a4, IOMydeHHEe XUMUIECKO NH(OPMAILIUU U3 PA3IMYHBIX HCTOYHUKOB;
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* YMEHUE OPraHU30BbIBATh UCCJIEIOBAHUE C LIEJIbIO TPOBEPKH TUIIOTES;

* YMEHHUE JIeNIaTh YMO3AKIIOUeHUs (MHIYKTUBHOE U TI0 aHAJIOTUH) U BBIBOJIBI;

* yMEHHE 0OBEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEIIECTBAX M XUMHUECKHUX MPOIEccaxX, KpUTUUECKH OTHOCUTHCS K MCEBAOHAYYHON MH(POpMAIIUH .
KoMMYHHKATHBHEIC

OO0yyaromuiics MOJIy4UuT BO3MOXKHOCTD JIJIs1 (POPMUPOBAHUS CIIETYIOIINX KOMMYHUKAaTUBHBIX Y'Y /I

* [IOJIHOE€ ¥ TOYHOE BBIPAXKEHNE CBOMX MBICJIEH B COOTBETCTBUH C 33JjauaMi M YCIIOBUSIMH KOMMYHHUKAIIUH;

* aJIeKBaTHOE HCIIOJIb30BAHNE PEUYEBBIX CPEACTB Ui y4acTHsl B TUCKYCCUU U apryMEHTAllMM CBOEW MO3MUIIMH, YMEHUE MPECTABIATh KOHKPETHOE COAEpKaHHE C
COOOILIEHHEM €ro B MMCbMEHHOM U YyCTHOM (opMe, onpeiesieHrne CIocO00B B3aMMOICHCTBHS, COTPYIHUYECTBO B MOKUCKE U cOOpe MHPOpMAIIHH;

* Ompe/ieNieHne CIIOCOOOB B3aMMOJCHCTBUSA, COTPYJHUYECTBO B MOUCKE M cOope mH(MOpMammu, ydacTHe B Iuajore, IIaHUPOBaHUE OOIMIMX CIIOCOOOB PabOTHI,
MPOSIBJIEHNE YBAXXUTEJIHHOTO OTHOIIEHUS K JPYTUM y4allluMcs;

* OIIMCAHUE COJEPKaHMSI BBITIOIHAEMBIX JICHCTBUH C LIEIbI0 OPUEHTUPOBKH B IIPEIMETHONPAKTHUECKON AEATEINbHOCTH;

* YMEHUS YUUTBHIBaTh Pa3Hble MHEHUS U CTPEMUTHCSA K KOOPAMHALIMY PA3JIMYHBIX O3ULUI B COTPYIHUYECTBE;

* (hopMynHpoBaTh COOCTBEHHOE MHEHHE U TMO3UIMIO, apryMEHTHPOBATh U KOOPAMHUPOBATH €€ C MO3ULMAMU NapTHEPOB B COTPYAHUYECTBE NPHU BHIPAOOTKE
o0I11ero peneHns: B COBMECTHOM IeATEIbHOCTH;

* OCYILECTBJIATh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

* [UTAHUPOBATh 001IME ClIOCOOBI PabOThI; OCYILECTBISITh KOHTPOJIb, KOPPEKIHUIO, OLIEHKY JeHCTBUI apTHEPA, yMETh YOEkKAaTh;

* UCIOJb30BATh a/ICKBAaTHBIC S3BIKOBBIE CPEICTBA JUISI OTOOpaKEHUS CBOMX YYBCTB, MbICIEH, MOTUBOB M NOTpeOHOCTEH; oTOOpaXkaTb B peuyM (ONHUCaHHUE,
00BsSICHEHHUE) COJePKAHNE COBEPIIAEMbIX AEHCTBUM, Kak B (hOopMe IPOMKON COLMAIM3UPOBAHHOM peun, Tak U B (JopMe BHYTPEHHEH peuu;

* pa3BUBaThb KOMMYHHUKAaTHBHYIO KOMIIETCHIIMIO, HCIOJb3ysd CpEACTBA YCTHOM M NHMCbMEHHOM KOMMYHHMKAallMM INpu padoTe ¢ TeKcTaMu ydeOHUKa u
JOTIOJIHUTEIBHOM JIUTEPaTypOi, CIIPaBOYHBIMU TaOJINIIAMH, POSBIATh TOTOBHOCTh K YBAKCHUIO MHOM TOUYKH 3pEHUS IPU 0OCYXKAECHUU PE3YJIbTATOB BBIIIOJIHEH HOM
paboTHI.

IIpeameTHbIe pe3y/IbTaThI

OOyuaromuiicss Hay4uTCs:

* IPUMEHATh OCHOBHBIE METO/IbI MO3HAHMSL: HAOJI0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT;

* OIMCBIBATh CBOMCTBA TBEPABIX, )KUAKHX, Fa3000pa3HbIX BELIECTB, BHIACIASA UX CYIIECTBEHHbBIC PH3HAKH;

* pacKpbIBAaTh CMBICII 3aKOHA COXPAHEHUS MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHOU TEOpUH;

* pa3M4aTh XUMUYECKUE U (PU3NUYECKHE SABJICHHS, Ha3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIINM;
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* coOnroaTh mMpaBmIIa 6€301acHO# paboThI IPH MPOBEACHUH OTIBITOB;

* [10J1b30BaTHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOM;

* [10JTy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

® XapaKTCpru30BaTh (1)I/13I/I'-I€CKI/I€ W XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4€CKux COCI[I/IHCHI/II\/’I, MPOBOAWTDL OIIBITHI, IOATBCPKAAIOIN € XUMUYCCKUC
CBOIiCTBa HN3YYCHHBIX KJIACCOB HCOPTaHMYCCKHUX BCIUICCTB,

* PacKpbIBaTh CMBICI MOHSTUS «PAaCTBOP», BBIUYUCIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PacTBOPE, FTOTOBUThH PACTBOPHI C OIMpPEEIEHHON MacCOBOM
JI0JIEN PaCTBOPEHHOTO BEIIECTBA;

® XapaKTEpru30BaTh 3aBUCHUMOCTDH (i)I/I?)I/I‘—IeCKI/IX CBOIICTB BCIIECCTB OT THUIIA KpHCTaHHquCKOﬁ peI]_IéTKI/I, OMNpCACIIATE BU XUMHYECKON CBS3H B HCEOPraHN4CCKUuX
COCIVHECHMSIX,

¢ MPOBOAWTE OIBITHI IO NOJTYYCHHUIO U U3YYCHHUIO XUMHWYCCKUX CBOMCTB Pa3IMYHBIX BCUICCTB,

* PaMOTHO O0OpalaThcs ¢ BEIECTBAMU B TIOBCEIHEBHON KU3HH.

Obyyarowuiics NOIYYUM 803MONACHOCHb HAYYUMbCA.!

* BBIJIBUTaTh U MPOBEPSTH SKCIEPUMEHTAIBHO I'MIIOTE3bl O XUMHUUYECKUX CBOMCTBAX BEIECTB HA OCHOBE MX COCTAaBa U CTPOEHUS, MX CHOCOOHOCTH BCTYNATh B
XUMUYECKHE PEAKLUH, O XapaKTepe U MPOIYKTaX Pa3INYHbIX XUMUYECKUX PEAKLIUN;

* XapaKTepU30BaTh BEIIECTBA 10 COCTAaBY, CTPOCHHMIO M CBOMCTBAaM, YCTaHABJIMBATh IPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXKIY IAAHHBIMHU XapaKTEpUCTHKAMHU
BEIIECTBA;

* UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS AJIS 3KOJIOTUYECKH I'PaMOTHOIO IIOBEJIEHUS B OKpYXaroleil cpere;

* HUCIIOJIb30BaTh NPHOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIIMU IPU BBINOJIHEHUH NPOEKTOB M PEIIEHUM Y4eOHO-HUCCIIENOBAaTEIbCKUX 3a/1ad 110 U3YyYEHUIO CBOMCTB,
Croco0OB MOJYYEHHUs] U PAaCIO3HABAaHUs BEIECTB;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX M XUMHUECKUX Mpolieccax;

* OCO3HaBaTh 3HAYCHHE TEOPETUUECKUX 3HAHUH 110 XMMMHU IS IPAKTUYECKOH JIEATEIbHOCTH YeJIOBEKa;

* CO3/1aBaTh MOJIEIIN U CXEMBI ISl PelIeHNs y4eOHBIX U IO3HABATENbHBIX 33/1a4;

MIOHUMATh HEOOXOAUMOCTb COOJIIOJICHNS MTPEANMCAaHU, TPeUIaraéMbIX B MHCTPYKIUAX 110 MCIIOJIb30BaHUIO JIEKApCTB, CPEJICTB OBITOBON XUMHH U JIp.
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TEMATUYECKOE IINTAHUPOBAHHUE

10

Ne | HaumenoBanme | KoaunuectB OcHoOBHOE cofep:KkaHue Ilnanupyemblie pe3yabTaThbl dyexkTponHble (¢ poBbIE)
n/n ypoka 0 Jacos oOpa3oBaTe/ibHbIE pecypchl
1 | Meromas! 6 Onpenenars BO3MOKHOCTh | MarepraibHO-TEXHUYECKAs

IIO3HAHHIA B
XHUMHHN

MPOBEJICHHUST PEAKIMA W TPOLECCOB,
TpeOYIOMNX HArPEeBaHUSI.

YMenne BwIOMpaTh MPUOOPHI IS
MPOBEJCHUS HU3MEpPEHUH, TPeOyromux
TOYHOCTH MOKA3aHUH.

3HaTh MPOLIECCHl, MPOTEKAIOIINE MPU
IUTaBJICHUU BEIICCTB u ux
KPUCTAJUIU3AIU Y.

YMeHnue pabotath ¢ 00OpyAOBaHUEM
HeHTpa 00pa3oBaHUsl ECTECTBEHHO-
Hay4yHOU u
HanpaBiieHHocTel «Touku pocTay.
Ymenue

TEXHOJIOTHYECKOH

H0JIb30BaThCS
HarpeBaTeIbHbBIMHU TPHUOOPaMH.

[InaHupoBaTh M OCYILECTBIATH Ha
IPaKTUKE XMUMHYECKHE
JKCIEPUMEHTHI, POBOJIUTH
HaOMIONeHMsI, JlelaTh BBIBOJBI IO

6a3a nienTpa «Touka pocray.
DNEeKTPOHHbIE MPE3EHTAINH.
Caiitr  OUIIN. OTKpBITHIN
0aHK 3aaHuNi TUTS
dhopmMupoBaHUs
€CTECTBEHHO-HAY4YHOM
IrPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr EnuHas KoJUIEKIUS
uppoBBIX 0Opa30BaTEILHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiir @PenepallbHBI LIEHTP
UH(POPMALMOHHO-
00pa30BaTENbHBIX PECYPCOB.
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pe3yabTaTaM 3KCIIEPUMEHTA. http://fcior.edu.ru/
CnemoBarh TpaBWJIaM  0€30ITaCHOM
pabotel B jalopaTopuum  IpH
UCTIOJIb30BAHUN XHUMHUYECKOH IOCYIBI
U 00OpyIOBaHUs, a TAKKe IMpaBHIIaM
o0pallleHUs ¢ TOPIOUYMMU BelleCTBaMU
B OBITY
[IepBoHauanbHbIC 8 YMerp OTIMYaTh  BOJOIIPOBOJHYHO | MaTepualbHO-TEXHUYECKAs
XAUMUYECKHE BOJY OT AMCTWJUIMPOBAHHOM, 3HaTh, | 0aza neHTpa «Touka pocTay.
TTOHATHUS nouemMy TUTSt MPOBEICHUS | DIEKTPOHHBIE MPE3CHTAIHH.
SKCIIEPUMEHTOB ucnosp3ytoT | Caiit  OUIIN.  OTKpbITHINA

JTUCTUJUTUPOBAHHYIO BOTY.

YmeTh OTJINYATh ¢buznueckue
MPOLIECCHI OT XUMUYECKHUX Pe aKLUU.
3HaTh, YTO MPHU NPOTEKAHUM PEAKIUA
MOJIEKYJIbI BEIIECTB pa3pylIaroTcs, a
aTOMBI COXpaHsSIOTCA (AJI1 BEUIECTB C
MOJIEKYJISIPHBIM CTPOCHHUEM).

3Hath GOPMYIHPOBKY 3aKOHA U YMETh
OPUMEHITh €ro Ha IMpakTHKe, IpU
pelIeHnr pacu€THBIX 3a/a4.

YMmenue paborath ¢ 00OpyrIOBaHUEM
IeHTpa 00pa3oBaHUsl ECTECTBEHHO-
Hay4YHOU 5 TEXHOJIOTUYECKOU
HarpaBJieHHOCTeN « Touku poctay.
[InanupoBaTh M OCYIIECTBIATH Ha
MPAKTHKE XUMUYECKUE

0aHK 3aJaHuN TUTS
dhopmMupoBaHUs
€CTECTBEHHO-HAY4YHOM
I'paMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr EnuHas KoJUIEKIHUS

u(ppoBbIX 0Opa30BaTEILHBIX
pecypcos. http://school-
collection.edu.ru/catalog

Caiir @enepalbHBIA  LEHTP

UH(POPMALMOHHO-
00pa30BaTEeNIbHBIX PECYPCOB.
http://fcior.edu.ru/
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OKCIICPUMEHTHI, MIPOBOJIHTH
HaAOMIOAEHMUSA, Je€JaTh BBIBOJLI IO
pe3yabpTaTaM dKCIIePHUMEHTA.
CnenoBaTh mpaBujiaM  0O€30TacHOM
pabotel B jalopaTopuum  IpH
WCIIOJIb30BAHUU XUMHUYECKOU TIOCY/IBI
U 00OpYyIOBaHUs, a TAKKe IMPaBHIIAM
oOpareHus ¢ TOPIOYMMH BEIIEeCTBaMHU
B OBITY

PactBOpBI 6

HNmers mpencraBieHue O pa3HOU
3aBUCUMOCTH pacTBOPUMOCTH
BEILECTB OT TEMIEPATYPBI.

YMeTp  UCIoJIb30BaTh  MHUQPPOBOH
MUKPOCKOIl JUIsl HM3y4eHHs] (OPMBbI
KpHUCTAJUIOB.

NmeTs mnipencraBiieHUE O Pa3IMYHOU
HACBIIIEHHOCTH pacTBopa
PacTBOPSIEMBIM BELIECTBOM.

YMeTb omnpeneniarb KOHUEHTPALMIO
pacTBOpa, UCMOJb3YsI HHCTPYKIIUIO.
3HaTh CIIOCOOHOCTh
KPUCTAJUIOTUAPATOB Pa3pylIaThCs MpU
HarpeBaHuMU.

Ymenue pabotaTh ¢ 000pyJOBaHHEM
[eHTpa 00pa3oBaHUs E€CTECTBEHHO-
Hay4YHOU 5 TEXHOJIOTUYECKOU
HarpaBiieHHOCTeN «Touku pocTay.

MartepuaibHO-TEXHUYECKas
0a3a nenTpa «Todka pocray.
DNEeKTPOHHbIE MPE3EHTAIUH.
Caiir  OUIIN. OTKpBITHIN
0aHK 3aJaHuN TUTS
dhopMupoBaHUs
€CTECTBEHHO-HAY4YHOM
IrPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr EnuHas KoJUIEKIUS
U(POBBIX 00Pa30BATENBHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiir @PenepallbHBI  LIEHTP
UH(POPMALOHHO-
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[MnanupoBaTh W OCYIIECTBISATH HAa
MIPAKTHKE XHUMHYCCKUC
IKCIIEPUMEHTHI, MIPOBOJINTH
HAOMIOAEHHUSA, JA€JaTh BBIBOJLI IO
pe3yabpTaTaM dKCIIePHUMEHTA.
CrnenoBaTh mpaBujiaM  0Oe€30TacHOM
pabotel B jabopaTopuu  IpH
UCIIOJIb30BAHUN XUMHUYECKOW TIOCY/IBI
U 000pYIOBaHHS, a TAKXKE MpaBUIaAM
oOparieHus ¢ TOPIOYMMH BEIEeCTBaMHU
B OBITY

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

XuMHyecKue 7
peaxiuu

Ucnonb3oBarh XUMHYECKYIO
CUMBOJIMKY JJISl COCTaBlIeHUs (hopmyin
BELIECTB, MOJIEKYJISIPHBIX YpaBHEHUI
XUMHYECKUX PEaKLUi.

[Tonumarh  CyHmIHOCTH  Ipolecca
HEUTpaIn3aluu U IPUMEHSTh IPOLECC
HEeNTpaau3aluu Ha MpaKkTUKE.

YMmenue paborath ¢ 00OpyrOBaHUEM
HeHTpa 00pa3oBaHUsl ECTECTBEHHO-
Hay4yHOU u TEXHOJOTUYECKON
HanpaBiieHHocTel «Touku pocTay.
[InanupoBaTh W OCYIIECTBISATH Ha
MPAKTHKE XUMHYECKHE
9KCIIEPUMEHTHI, MPOBOAUTH
HAOMIOJICHNsI, JeNaTh BBIBOABI IO
pe3yapTaTaM 3KCIIEpUMEHTA.

MarepuanbHO-TEXHUYECKAS
0a3a nenTpa «Todka pocray.
DNEeKTPOHHbIE MPE3EHTAIUH.
Caiit  OUIIN. OTKpBITHIN
0aHK 3aJaHuN TUTS
dbopMupoBaHUs
€CTECTBEHHO-HAY4YHOM
IrPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr EguHas KoJUIEKIUS
U(POBBIX 00Pa30BATENBHBIX

PECYpPCOB. http://school-
collection.edu.ru/catalog
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CrnenmoBarp mpaBwiaMm Oe3omacHoil | Caiit dDexepaidbHBIA IEHTP
pabotel B jabopatopuu  1pu | UHPOPMALMOHHO-
UCTIOJIb30BAHUN XMMHUYECKOH TMOCYIbI | 00pa30BaTENbHBIX PECYPCOB.
¥ 00opymoBaHus, a Tarke npaswiam | http:/fcior.edu.ru/
oOpalieHus ¢ TOPIOYMMH BEIeCTBaMU
B OBITY
OcHOBHBIE 5 Knaccudunuponarts n3ydaemele | MaTtepranbHO-TEXHUYECKas
KJIaCChI BEIIIECTBA 110 COCTABY U CBOMCTBaM. 0a3a nenrpa «Todka pocray.
HEOPraHUIeCKUX 3HaTh OOBEMHYIO [IOJI0 COCTaBHBIX | DJIEKTPOHHBIC MTPE3CHTAIIHH.
COEIMHEHU N yacTed BO3/1yXa. Caiir  ®OUIIA. OTKpeITHIN

YMeTp  OpoBOAUTH  MPOCTEUILIHE
CHUHTE3bl HEOPraHWYECKUX BEIIECTB C
WCITOJIb30BAHNEM MHCTPYKIUU.

VYwmerts onpenensate pH pacTBOpoB.
[IpuMeHATh YMEHHUS 1O ONPEIECICHUIO
pH B mpakTudeckoi neaTeIbHOCTH.
YMerp  onpenensaTh  KUCIOTHOCTh
MIOYB.

[Iporuo3upoBarb CBOMCTBAa BEUIECTB
HA OCHOBE OOIIHUX XUMHUYECKUX
CBOMCTB HW3YyYEHHBIX KIIACCOB/TPYIII
BEILIECTB, K KOTOPBIM OHU OTHOCSTCS.
YMmenue pabotaTh ¢ 000pyJOBaHHEM
IeHTpa 00pa3oBaHUsl ECTECTBEHHO-
Hay4YHOU 5 TEXHOJIOTUYECKON
HarpaBJieHHOCTeN « Touku pocTay.
[InanupoBaTh M OCYIIECTBISATH Ha

0aHK 3aaHuNi TUTS
dhopmMupoBaHUs
€CTECTBEHHO-HAY4YHOM
TPaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr EnuHas KoJUIEKIHUS

i (ppoBbIX 0Opa30BaTEILHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiir @enepallbHBI LIEHTP
UH(POPMALMOHHO-
00pa30BaTEeNIbHBIX PECYPCOB.
http://fcior.edu.ru/
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http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/
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MIPAKTHKE XHUMHYCCKUC
OKCIICPUMEHTHI, MIPOBOJIHTH
HAOMIOAEHHUSA, JA€JaTh BBIBOJLI IO
pe3yabpTaTaM dKCIIepHUMEHTA.
CnenoBaTh mpaBujiaM  0Oe€30IacHOM
pabotel B jalopaTopuum  IpH
UCIIOJIb30BAHUN XUMHUYECKOU TIOCYIBI
U 00OpYyIOBaHMUs, a TAKKe IMpaBHIIAM
oOparieHus ¢ TOPIOYMMH BEIIEeCTBaMHU
B OBITY

XuMuueckas 2
CBA3b

Onpenensatb BUJ XUMUYECKOW CBSI3U B
COEIMHEHMU.

[Toka3aTp 3aBUCHMOCTH (PUIUUECKUX
CBOMCTB BEIIECTB oT THIIA
XUMHUYECKOH CBSI3H.

YMeHnue pabotath ¢ 00OpyAOBaHUEM
IeHTpa 00pa3oBaHUs €CTECTBEHHO-
Hay4qYHOU " TEXHOJIOTHYECKOM
HarpaBjieHHOCTeH « ToUKr pocTay.
[InanupoBaTh W OCYIIECTBISATH Ha
MIPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, MIPOBOJIUTH
HAOJIIONICHMS, JelIaTh BBIBOJLI IO
pe3yapTaTaM dKCIIepUMEHTA.
CnenoBarh mpaBuiiaM 0e30MacHOM
pabotel B naloparopuum  NpH
UCIIOJIb30BAaHUU XUMHUYECKOU TOCY/IbI

MarepuanbHO-TEXHUYECKAS
0a3a nenTpa «Touka pocray.
DJIEKTPOHHBIE IPE3CHTALUH.
Caiir  OUIIN. OTKpBITHIN
0aHK 3aJaHuN TUTS
dhopMupoBaHUs
€CTECTBEHHO-HAyYHOI
IPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr EguHas KoJUIEKIUS
U(POBBIX 00Pa30BATENBHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiir @enepallbHbI LIEHTP
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U 000pyIOBaHUS, a TAKKE MpaBUiaM | WH(POPMAIIMOHHO-
oOpallleHHs ¢ TOPIOYMMHM BELIECTBAMU | 00pa30BaTEIbHBIX PECYPCOB.
B OBITY http://fcior.edu.ru/

OBUIEE 34

KOJIMYECTBO

YACOB 110

[MPOTPAMME

16
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INOYPOYHOE IINTAHUPOBAHHUE

Jara
NpoBeIeHU
|

Tema

KoauuecTB
0 4YaCoB

Hcnosb3oBanue
00opy/0oBaHus LIEHTPA
€CTeCTBEHHOHAYYHOM
HANPaBJEHHOCTH
Hentpa «Touka pocra»

PA3JIEJ 1. METOAbI ITIO3HAHUSA B XUMHHU (6 YACOB)

JlabopatopHsiii onbIT Ne 3
«OnpeneneHue TemiepaTypsl IL1aBJICHUS
U KPUCTAJUTH3AI[UH METalIa

1 OcHOBHBIE METO/Ibl HAYKH 1
2 OKCIEpPUMEHTAIBHBIE OCHOBBI XUMHH 1 [Mudposas nabopaTopus
C JIaTYNKaMU
3 [IpakTnueckas padorta Ne 1 «M3yuenue 1 JlaTuuk TeMiiepaTypsl
CTPOEHUS IUIAMEHN» TEPMONAPHBIH,
CIIUPTOBKA
4 [IpencraBnenue 0 TOYHOCTH U3MEPEHUIN 1 JaTunkoBas cucrema
IU(POBBIX TATYUKOB U aHAJIOTOBBIX
pudopoB
5 [Ipencrarnenue o Temneparype 1 JlaTauk TeMIiepaTypsl
IUTaBJICHUSI U 0OPaTUMOCTH IUIaBICHMUS. IUTaTUHOBBIM,
Jlabopatopusiii onbIT Ne 1 «Jlo kakoit TEPMOMETD,
TeMIIepaTypbl MOKHO HarpeTh ANIEKTpUYECKas IUINTKA,
BEILIECTBO 7. CIMPTOBKA
JlaGopaTtopHsbiii onbIT Ne 2 «M3mepenue
TeMIIepaTypbl KUIIEHUS BOJbI C IOMO-
IIbIO JaTYMKA TEMIIEPATYPbl U TEPMOMET-
pa».
6 [IpencraBnenue o KpUCTAIIU3ALUH. 1 JlaTunk Temieparypbl

TepMOMapHbIi

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMHWYECKHUE ITOHATHUA (8 HACOB)

JlaGopatopHblii onbIT Ne 4
«OrnpeneneHue BOJOIPOBOIHOMN U

7 HemHoro u3 ucropun Xumuu 1
8 XuMus BuUEpa, CETOAHs, 3aBTpa 1
9 [IpocThie U cnoKHBIE BELIECTBA 1
10 duznyeckre ¥ XUMHUYIECKHE CBOMCTBA 1
BEIIIECTB
11 YucTele BeliecTBa U cMecd. OTianyue 1 Jatank
YUCTHIX BEIIECTB OT CMECEH. AIIEKTPOTIPOBOTHOCTH,

U(GPOBONA MUKPOCKOTI
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IR

JUCTUIMPOBAHHOMN BOIBD)

JleMoHCTpanMoHHbIN SKcriepuMeHT Ne |
«3aKOH COXpaHEHUsI MacChl BELIECTB)

12 CriocoObI pa3/ielieHust CMece

13 [TpakTuaeckas padota Ne 2 «CriocoOsr CnuproBka
pa3aeneHust CMecen»

14 3aKOH COXpaHEHMsI MACChl BEILIECTB. Becsl anekTpoHHBIE

PA3JIEJI 3. PACTBOPBI (6 YACOB)

15

[TonsiTue 0 pacTBOpax: onpenesIeHue
pacTBOpPOB, PaCTBOPUTEIH,
KJ1accuukaius pacTBOPOB.
JlabopaTtopusiii onibIT Ne 7
«lTepechIieHHbINA PACTBOP»

JlaTuuk TeMIiepaTypsl
IIJIATUHOBBIN

16

PactBoprMoOCTS.

JlabopaTtopusiit onibIT Ne 5 «3ydenne
3aBHCHMOCTH PACTBOPHMOCTH BEIIECTBA
OT TEMIIEPATyphI».

JlaTuuk TemIiepaTypsl
IIJIATUHOBBIN

17

Kpucrannoruapatsl.
JlabopaTtopHsbiit omibIT Ne 8
«OrmpeneneHune TeMrepaTypbl
Pa3NoKeHus: KpUCTAIIIOTUApaTa)

Jlatuuk Temneparypsl
TJTATUHOBBIMN

18

BrIpamuBanue KpuCTaIIIOB.
JlaGopaTtopusiii onbIT Ne 6 «Habmonenue
332 POCTOM KPHCTAJLIOB

[udposoit MuUKpocKoI

19

CriocoObI BeIpaKEHHS KOHIICHTPAITIH
pPacTBOPOB: MaccoBas J0JIs
PacTBOPEHHOTO BEIIECTBA, MOJISIpHAs
KOHIICHTPALIUS

20

[IpakTnueckas padora Ne 3
«OrmpeneneHue KOHIICHTPAIIH BEIIeCTB
KOJIOPUMETPUUECKUM 10
KaJTuOpOoBOUYHOMY TpaduKy»

JaTuuk ONITHYECKOI
MJIOTHOCTH

PA3JIEJ 4. XUMHNYECKHUE PEAKIIUH (7 YACOB)

21

Xumnueckue peakuuu. [Ipuznaku
XUMUYECKUX PEAKIUH.
JleMOHCTpalMOHHBIN SKcriepuMeHT Ne 2
«BplneneHue U MOTJIOMICHUE TEIIA —
MIPU3HAK XUMUYECKON pEeaKIun»

Jlatuuk Temmnepa Typsl
IJTATUHOBBIN

22

Knaccudukanus XuMHUECKUX peakiui
0 pa3UYHBIM MPU3HAKAM

23

Peakuus coeguHeHuUs.
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Jlabopatopubiii onibIT Ne 9 «Peakius
coenuHeHUs hocdopa ¢ KHCIOPOIoM,
okxcunaa docdopa (V) ¢ Bogoi»

24

Peakuus paznoxenus.
Jlab6opatopusiii onibIT Ne 10 «Peakuus
paznoxxenus rugpokcuga meau (IH».
JlabopaTtopusbiit onbIT Ne 11 «Peaxkrius
Pa3I0KEHUs MaIaxXUTa»

CnuproBka

25

Peakuus 3amenenus.

JlabopaTtopusbiit onbIT Ne 12 «Peakius
3aMEIEeHUsT MEJIH KEJIE30M B PacTBOPE
METHOTO KYIIOpOCay.

JlabopaTtopusiit onbIT Ne 13 «Peakius
3aMeIIeHUs BOJIOPO/Ia INHKOM B
pacTBOpe COJITHOM KHCIIOTHI.
JlabopaTtopusbiit onbIT Ne 14 «Peaknus
3aMelleHus BOJIOPOia KaJbIUEM
(HaTpuem, TUTHEM) B BOJICH

26

Peakiusg oOMmeHa.

JlaGopatopusiii onbIT Ne 15 «Peakrius
oOMeHa MeXx Ty KapOOHATOM KaJIbIIHSI U
COJISTHOM KUCJIOTOM».

JlabopaTtopuslii onbIT Ne 16 «Peaknus
oO0MeHa MEeX Ty XJIOpHUIOM Oapus U
CEpPHOM KUCIIOTOI»

27

Peakuus HeTpannzanum.
JlabopaTtopusiii onbIT Ne 17 «Peaknuus
HENTpaIn3aum»

Haruuk pH

PA3JIEJI 5. OCHOBHBIE KJIACChl HEOPTAHUYECKHWX COEJUHEHUMH (5 YACOB)

JIaGopatopuslii onbiT Ne 19
«Omnpenenenne pH paznuyuHbIX cpey.

28 Okcuasl. 1 [Tpubop mis
Jlaboparopusriii onbiT Ne 18 OIIpEJIEIIEHUs] COCTaBa
«OrmpeneneHue coctaBa BO3ayxa» BO3/lyXa

29 OcHoBaHus. 1 Jlo3arop o6béma
JleMOoHCTpalMoHHbIH skcriepumMenT Ne 3 KHUJIKOCTH, OrOpeTKa,
«OcHoBanus. TemnoBoit a3d ekt peakuu JATYUK TeMIIepaTyphl
TUAPOKCUIA HATPUSI C YTIICKUCIBIM TUTATUHOBBIN, JAaTUYUK
ra3om» JABJICHUSI, MAarHUTHAS

Melranka
30 Kucnotsr. 1 Hatunk pH
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JlabopaTtopusiit onbIT Ne 20
«OmnpeneneHue KUCIOTHOCTH MTOYBY»

31 Coimm 1

32 [IpakTnueckas padota Ne 4 «Ilosnyuenue 1 [Mu¢ppoBoii MUKPOCKOIT
MEJTHOTO KYIIOpOCa»

PA3JIEJ 6. XUMHNYECKAS CBA3b (2 YACA)

33 Xumuueckas CBS3b U €€ BUIBI 1

34 Kpucrannmueckoe ctpoeHne BeniecTna. 1 Jlatuuk TeMneparypsl
Kpucrannmueckue pemerku. IUTATUHOBBIM, JaTYUK
JleMoHCTpalMOHHBIN SKcriepuMeHT Ne 4 TeMIepaTypbl
«Temmneparypa riaBieHNs BELIECTB C TepMONIAPHBIN

Pa3HBIMHA TUITAMH KPUCTATNINYCCKUX

PELeTox»

YYEBHO-METOIUYECKOE OBECIIEHEHHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIAA YUEHUKA

Xumus. 8 kinacc/Kysnenosa H.E., TutoBa .M., I'apa H.H., O0miecTBO ¢ orpaHideHHON
oTBeTcTBeHHOCThIO «M3marensckuii ieHTp BEHTAHA-I'PA®»; AkuimonepHoe 00IEeCTBO
«M3narenbcTBO [IpocBenienue.

METOJUYECKUE MATEPHAJIbI JUISA YUYUTEJISA

becnanos IlaBen MBanoBu4, JlopodeeB Muxann BukropoBud. Metomudeckoe mocodue «Peanm3zarus
00pa3zoBaTeNIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOM W TEXHOJIOTMYECKOUN HAIPaBJICHHOCTEH MO XUMHUU C
UCI0JIb30BaHKEM 00opynoBaHus 1eHTpa «Touka pocTtan».

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

1. BacunweB B.IL., Mopo3zosa P.I1., Kouepruna JI. A. IlpakTukym mo aHaqiuTH4ecKOoW XUMuU: Y4eO.
noco6ue ams By30B. — M.: Xumus, 2000. — 328 c.

2. I'pocce 3., Baiicmantens X. Xumus ais 100603HaTeNbHBIX. OCHOBBI XMMHMU U 3aHUMAEIbHBIE OTIBITHI.
I'IP. 1974. Ilep. ¢ nem. — JL.: Xumus, 1979. — 392 c.

3. Hepnrounsi B. @. Mup Bogsr. — JI.: Henpa, 1979. — 254 c.

4. XXumun JI. M. O6mas xumus. [Ipaktukym L-muxpo. PykoBoactBo anst cryiaentoB. — M.: MI'Y,
2006. — 322c.

5. Hcnonp3oBanue 1mudpoBbx JabopaTopuii mpu 00yuyeHUM XUMHM B cpenHell mkosie/becnanos I1. 1.
Hopogee M.B., XKumn JI.M., 3umuna A.M., Opxekosckuii [I.LA. — M.: BUHOM. Jlabopatopus
3HaHui, 2014. — 229 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kpucramner.  Kpucramioruaparel: Meroandeckue yka3anwss K JabopatopHeIM  pabotam. 6.
Mudraxosa H. 111, ITerpoa T. H., Paxmarynnuna WM. @. — Kazanp: Kazan. roc. Texnon. yH-T., 2006.
— 24 c.

Jleencon M.A. 100 BompocoB W OTBETOB O XWMHUHU: Marepuanbl IS IIKOJBHBIX pedepaTos,

(baKyIbTaTUBHBIX 3aHATHH M CeMHHApOB: YueOHoe mocobdme. — M.: «MzmarensctBo ACT»:
«M3parenbcTBO Actpenby, 2002. — 347 c.
Jleencon U. A. Xumnueckue peakmuu: TemnoBoit apdext, paBHOBecue, ckopoctb. — M.: 8. OO0

«M3parenscTBO Actpens, 2002. — 192 c.

Jlypwe 1O. 1O. CnipaBounuk o ananurudeckoit xumuu. — M.: Xumus, 1971. — C. 71—89.
Hazaposa T.C., I'pabGeukunii A.A., JlaBpoBa B.H. Xumnueckuii skcrepumeHT B mikose. — M.:
[Ipocsemenue, 1987. —240 c.

Heopraanueckas xumusi: B 3 1./ Ilon pen. 10. [I. TpetwsikoBa. T. 1: OU3NKO-XUMHUYECKHE OCHOBBI
HEOPraHMYeCKOW XUMHHM: Y4YeOHMK s crTyd. Bbicil. yueO. 3aBeaenwit/M. E. Tamm, HO.
. TpetpaxoB. — M.: U3natensckuil ueHTp «Axaaemus», 2004. —240 c.

[TerpsiroB U. B. Camoe HeoObIKHOBEHHOE BemecTBO B Mupe. — M.: [lemaroruka, 1976. — 96 c.
CrpensraukoBa JI. H. 13 gero Bc€ cienano? Pacckassl o BemectBe. — M.: Sy3a-npecc. 2011. — 208
c.

CycnennukoBa B.M, Kucenesa E. K. PykoBoicTBO IO MPUTOTOBJIEHUIO TUTPOBAHHBIX PAacTBOPOB. —
JI.: Xumms, 1967. — 139 c.

®apaneri M. Uctopust ceeun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxxunoBa. — M.: Hayka. ['maBHas
penakius Gu3nKo-MaTeMaTudeckoi ureparypsl,1980. — 128 c., wi. — (bubnuoteuxa «KBaHT»)
Xomuenko I'. II., CepactpsiHoBa K. M. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuuu. — 16. M.:
[Ipocsemienue, 1989. — 141 c.

Oumukionenus s aere. T. 17. Xumusa / I'maB. pen.B. A. Bonomun, Bex. Hayd. pem. 17.
U. Jleeucon. — M.: AanTa +, 2003. — 640 c.

Optumo JI. Bopna: kHuUra 0 camMmoMm BaXHOM BemiecTBe B Mupe: nep. ¢ ¢un. —M.: 18. Kommacl'uz,
2019. — 153 c.

Ueprrko M.H., XKykos II. H. Xumudeckuil 3KCIEPUMEHT C MajbIMU KOJUYECTBAMU PEAKTUBOB. M.:
[Ipocemienue, 1989. — 191 c.

Caiit MI'Y. [Iporpamma Kypca XuMuu Ajs ydanuxcs 8—9 kiaccoB 0011e00pa3oBaTeNbHON HIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiit OUIIN. OTkpbITHIA OaHK 3a7aHUi A7 POPMHPOBAHUS €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit Enunas  kosulekuust — HUQPOBBIX  00pa3oBaTeNbHBIX  PECYPCOB. http://school-
collection.edu.ru/catalog

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

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOT'O ITPOIECCA

YYEBHOE OBOPYJOBAHHUE
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http://school-collection.edu.ru/catalog
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http://fcior.edu.ru/
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CnpaBounbie Tabnuupbl, Ilepuoguueckas cuctema xumudeckux snementoB J.M. MenneneeBa, Tabnuma
PacCTBOPUMOCTH, BJICKTpOXI/IMI/I‘-IGCKI/Iﬁ pan HaHpH)KeHI/Iﬁ MCTAJUIOB, MOACTIN KPUCTAIUIMYCCKHUX PCIICTOK,
MOJIEIH aTOMOB.

OBOPYJIOBAHME JIJI1 MPOBEJEHUSI JIABOPATOPHBIX, IPAKTHUYECKHUX PABOT,
JTEMOHCTPALIMM

OBOPYJIOBAHUE HEHTPA "TOYKA POCTA"™:
- IaTYMK TeMIepaTypbl (TEpMOTIapHBIii);

- CIIUPTOBKA;

- TATYUK TEeMIIePaTyphl TUIATHHOBBI;

- TEPMOMETD;

- BJIEKTpUYECKas IUIUTKA;

- TaTYMK JIEKTPONPOBOJHOCTH;

- IU(PPOBOI MUKPOCKOTT,

- IpUOOP IS OMBITOB C BJIEKTPUUECKUM TOKOM;
- BECBI JJIEKTPOHHBIE;

- IpuOOp A7 ONPEAETICHUs COCTaBa BO3IyXa;

- TaTYUK ONTUYECKOM MIIOTHOCTH;

- natuuk pH;

- 103aTop 00BheMa KUIAKOCTH,

- OropeTKa;

- TaTYUK JaBJICHUS;

- MarHUTHas MeUIaJKa.

TaTuBel 1a60pATOPHBIE, ITATUBBI AJIs1 IPOOUPOK, MPOOUPKHU, MPOOUPKOAEPKATETH, MEPHBIE
UWIMHAPBI, XUMUYECKUE CTaKaHbl, KOJIOBI, BEChI Ja0OpaTOPHBIE C pa3HOBECAMH, BOPOHKH, CTEKIISIHHbIE
najxoyku, GUIbTpoBalibHAS Oymara, CIU4KH, KOMIUIEKThl PEaKTUBOB, HA0OPHI HHIUKATOPOB.
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