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IHHOACHUTEJIBHAA 3AIIMCKA

[Mporpamma «IIpakTudeckas XUMUs» ICTATH3UPYET COACPKAHUE Kypca BHEYPOUHOU JIEATEIBHOCTH, Ja€T MOAPOOHOE pacmpe/elieHne YacoB U MOCIIE0-
BaTEIbHOCTh U3YUCHUS TEM U Pa3IeIioB.

Jannast mporpaMma npeaHa3HadeHa Juisi yqammxcs 8-9 kiaccoB, MO3BOJSET PACIIUPHUTh U YIIYOUTh Y yUalIUXCs MPAKTUYSCKOE PUMEHEHUE MOTyUYeH-
HBIX TEOPETHUYECKUX 3HAHHH 10 XHUMHUHU.

[Tporpamma paccuntana Ha yqammxcsi 8-9 kiaccoB Ha 70 yueOHBIX YacOB, OPUEHTHPOBAaHA Ha YIIyOJICHUE U paclIMpeHUe 3HAHWIA, Ha pa3BUTHE JTF000-
3HATEJILHOCTU U MHTEpeca K XUMHH, Ha COBEPIICHCTBOBAHUE YMCHUHN ydaluxcs o0Opamarbcs ¢ BENIeCTBAMHE, IIPOBOJUTh XUMUYECKUN IKCIIEPUMEHT C UC-
MOJIb30BaHUEM COBPEMEHHBIX MPHOOPOB U 000PYIOBaHUS IIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHON HAINpaBlieHHOCTH «Todku pocTay.

[Ipu pazpaboTke mporpaMMbI aKIIEHT JIETAJICs Ha BOMPOCH], KOTOPHIE B 0a30BOM Kypce XMMHUHM OCHOBHOM IIKOJIBI PACCMATPHBAOTCS HEIOCTATOYHO TIOJTHO
HJIM HEC PACCMATPUBAIOTCA COBCEM. 3a11atm H YIIPpa)KHCHUA HOIIO6paHI)I TaK, 4TO 3aHATHA IO UX OCMBICIICHUIO U PCHICHUIO ITPOXOIAAT JII/I6O napajjiCJIbHO C
HN3Yy4aCMbIM Ha YpOKax MaTcpuajiom, 1100 Kak IMOBTOPCHHUC YKC MMOJTYUCHHBIX 3HAHUH.

B 00y4yennn xumun 0OJIbIIIOE 3HAYCHUE UMEET SKCIIEPUMEHT. B mporiecce 3KCepuMEHTATBHON pa0OThl ydaniuecsi MPUOOPETYT OMBIT MO3HAHUS Peaib-
HOCTH, SIBJISIFOIIUICS BOKHBIM 3TArioM (POPMHUPOBAHUS Y HUX YOSKICHHI, KOTOPBIE, B CBOIO OYEpEllb, COCTABIIIOT OCHOBY HAYyYHOTO MUPOBO33peHusi. Pea-
JM30BaTh YKa3aHHBIC LIEIH TIOMOXKET OCHAIICHUE NIKOJIHHOTO KaOMHETa XUMHHM COBPEMEHHBIMU MTpHOOpamMu ¥ 000pYyJOBaHUEM IIEHTPa 00pa30BaHUs €CTe-
CTBCHHO-HAy4YHOW M TEXHOJIOrMYecKoW HampaBieHHOcTer «Touku poctay. Mcnonb3oBanue o0opymoBanus «Touka poctay NpU peau3aliy JaHHOW TPO-
IpaMMBbI TIO3BOJIUT CO3/IaTh YCIOBHS:

* ISl paCIIMPEHUS COJAEPIKAHUS IKOJIBHOTO XUMUYECKOT0 00pa3oBaHus;

* JUIs1 TIOBBIIIEHUS TO3HABATENbHON aKTUBHOCTH O0YyYaIOLINXCs B €CTECTBEHHO-HAaY4YHOU 0051acTH;

* 111 pa3BUTHUS JTUYHOCTH peOEHKA B Mpoliecce 00y4eHUsI XUMUH, €ro crocoOHocTel, (POPMUPOBAHMS M YJIOBJIETBOPEHUS COLMAIBHO 3HAYUMBIX UHTEpE-
COB M MIOTPEOHOCTENH;

* JIA pa6OTBI C OI[apéHHBIMI/I IIKOJbHUKaMHU, OpraHu3aiuu uX pa3BUTHUA B PA3JIMYHBIX o0JacTax O6p330B&T€J'IBHOI>i, TBOp‘{eCKOfI ACATCIIBHOCTHU.

KonnuecTBeHHBIE SKCTIEPUMEHTHI TTO3BOJIAT MOTYYaTh TIOCTOBEPHYIO MH(GOPMAIMIO O TPOTEKAHUU TE€X WJIM MHBIX XUMHUYECKUX MPOIEccax, O CBOWCTBAX
BemecTB. Ha oCHOBE MONMYYEHHBIX DKCIEPUMEHTABHBIX JaHHBIX YUYallHecs CMOTYT CaMOCTOSITENIbHO AeNaTh BBIBOJIBI, 0000IIATh Pe3yabTaThl, BHISBISTH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OYIET CIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMY 00YUEHUs IIIKOJILHUKOB.

AKTYaJlbHOCTh MIPOTPaMMbI B TOM, YTO OHA CO3[ACT YCJIOBHS JJIs COIMAIBLHOTO, KYIbTYPHOTO U MPO(ecCHOHATBHOTO CaMOOIPEIEICHUs, TBOPUECKOM
caMopealTM3aliy JTHYHOCTH PeOEHKA, Pa3BUTHUS Y O0yUJAIONUXCS €CTECTBEHHO-HAYYHOW, MaTeMaTHUECKOH, MH(POPMAIIMOHHOW TPaMOTHOCTH, (hOpMHpOBa-
HHUA KPUTHUYCCKOTO U KPCATHBHOT'O MBIIIJICHUA, COBCPIHICHCTBOBAHUS HABBIKOB eCTeCTBeHHO-HaquOfI HaITpaBJICHHOCTH. 3Hanusa u YMCHHA, HeO6XOJII/IMI)Ie
IUTS. OpTaHU3aIMN MCCIIEIOBATEECKOM esITeIbHOCTH, B OYAyIIeM CTaHYT OCHOBOH Ui OPTaHU3AIMH HAYYIHO-HUCCIIEI0BATEILCKOM eI TeThHOCTH B By3aX,
KOJUIEKAax, TCXHUKyMax U T.1.

OnHUM U3 OCHOBHBIX MPUHITUIIOB MOCTPOCHHSI MMPOTPAMMBI SBJISIETCS MPUHITUI JTOCTYIMHOCTU. DKCIIEPUMEHTANILHBIE JaHHBIC, TOJTYYCHHbBIE YUaIlUMHUCS
TIPH BBIMIOJIHEHUU KOJIMYECTBEHHBIX OIBITOB, O3BOJSAT yYAIIMMCS CAMOCTOSATEIHHO JIENIaTh BBIBOJIBI, BBISBIATH 3aKOHOMEPHOCTH. [101X0/TbI, 3a710’)KEHHBIC B
COACPIKAaHUC MMPOrpaMMbI KypcCa, CO3Aar0T HCOGXOI[I/IMLIC ycCJioBUA OJId CUCTCMHOI'O YCBOCHHA yHalllUMUCA OCHOB HAYKH, JJIA O6€CH€‘ICHI/I$I Ppa3BUBarOUICTO



Y BOCIHTHIBAIOIIETr0 BO3JCHCTBUS 00YUYEeHHUSI HA JIMYHOCTH ydamerocs. @opMupyemble 3HaHUS TOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOSXKICHHUN IIKOIbHUKA,
LEHTPAJIBHBIM SIPOM €70 HAyYHOTO MUPOBO33PEHU.

LEJIA U 3AJJAYU

K HanpaBieHuio nepBoCcTENeHHOM 3HAYMMOCTH IIPU peann3aluu o0pazoBaTeabHbIX QYHKIMHA npeaMera «XuMuUs» TPaAULHOHHO OTHOCAT (pOpMUpOBaHUE
3HAHUHA OCHOB XMMHUYECKON HAayKH KakK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M KaK OJAHOIO U3 KOMIIOHEHTOB
MHUPOBOW KYJIbTYpHL. 3a/ia4ya MmpeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMbl XUMUYECKUX 3HAHUH — BaXHEHIINX (DAKTOB, MOHATUH, 3aKOHOB U TEOpPETUYE-
CKHUX IOJIOKEHHH, JOCTYIHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, sI3bIka HAyKH, 3HAHUK O HayYHBIX METOJIaX U3YUYEHHUS BEIIECTB U XUMHUECKUX
peakiii, a Takke B (POPMUPOBAHUU U PA3BUTHH YMEHUH U CLIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C IUIAHUPOBAHUEM, HAOIIOAEHNEM U TIPOBEICHUEM XUMHU-
YEeCKOI'0 3KCIIEPUMEHTa, COOIII0IEHEM IIPaBUi 0€3011acHOr0 OOpaleHUs C BELIECTBAMU B ITIOBCEIHEBHON KU3HH.

Hapsany ¢ atum nenu uzydeHus mpeaMera B MporpaMMe YTOYHEHbI U CKOPPEKTHPOBAHBI C YUETOM HOBBIX IMPUOPUTETOB B CUCTEME OCHOBHOI'O OOILEro
obpazoBanus. CerosnHs B 00pa3oBaHUN 0COO0 3HAYMMOM NPU3HAETCS HANPABIECHHOCTh O0YUYEHUs Ha pa3BUTHE U CaMOPA3BUTHUE JIMYHOCTH, (popMUpoBaHUE
e€ MHTeJJIeKTa U o0miel KynbTypbl. OOydeHHue YMEHHIO YUUTHCS M MPOJOJDKATh CBOE 00pa30oBaHME CaMOCTOSATENBHO CTAHOBUTCS OJHOW M3 BaKHEHIIMX
GbyHKIMH y4eOHBIX IPEIMETOB.

B cBsi31 ¢ 3TUM NIpH U3YYEHUU XUMUHM B OCHOBHOH IIIKOJIE JOMHUHHPYIOIIEe 3HAYCHNE TIPUOOPEITH TaKUe LEH, KaK:

(opMUpOBaHNE UHTEJUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELIEHUH, CIIOo-
COOHOM aTanTHPOBATHCS K OBICTPO MEHSIOLINMCS YCIOBHSAM JKU3HH;

HalpaBJIEHHOCTh O0YYEHHUsI Ha CUCTEMaTHYeCKOe MPUOOIIEHNE YYaIIUXCsl K CaMOCTOATENbHOM 1M03HABAaTENbHOM JEeSTETbHOCTH, HAYYHBIM METOAaM IO-
3HaHUs, GOPMUPYIOIIUM MOTUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

o0ecrieyeHne ycjaoBUM, CIIOCOOCTBYIOIIUX NMPHOOPETEHHIO 00YUYaAIOIIMMUCS OIBbITa Pa3HOOOPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KII0Ye-
BbIX HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIHI), UIMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUIOB AEATEIbHOCTH;

(dopmHpoBaHne YMEHUI OOBSICHATH U OLICHUBATH SIBIICHUS OKPY)KAIOLIEr0 MUpa Ha OCHOBAHUY 3HAHUIN M ONbITA, OJTYYEHHBIX MPH U3YUEHUU XUMUH,

dopMupoBaHue y 00ydarommxcs T'yMaHUCTUUECKUX OTHOLIEHUM, TOHUMaHUs [IEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAaOOTKH SKOJIOTMUYECKHU 11eJ1ec000-
Pa3HOTro MOBEJAEHUS B OBITY U TPYJIOBOM JEATENLHOCTH B LIETSAX COXPAHEHHsI CBOETO 3/J0POBBS M OKPYKAIOLIEH MPUPOJTHON CpeIbl;

pa3BUTHE MOTHBAIMHU K 00Y4YEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUYEIOBEYECKIX 1IEHHOCTEH, TOTOBHO-
CTH K OCO3HAHHOMY BBIOOPY PO HIIS U HANPABIEHHOCTH TAJTbHEUIIIEr0 00yUIEHUSI.

COIEPKXAHHUE KYPCA

PA3JIEJI 1. METO/IbI [IO3BHAHN S B XMUMUWU (12 YACOB)
3HAKOMCTBO C OCHOBHBIMU MCTOJaMH HAYKH. 9KCHCpI/IM€HTaJIBHLIC OCHOBBI XMMHUH. 3HAKOMCTBO IIKOJLHUKOB C OCHOBHBIMH METOAAaMHU HUCCIICAOBAHHA U
o0opyIoBaHMEM IIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKOM HampaBiieHHOCTeH «Touku poctay. [IpaBuia moBeneHust B KaOMHETE XH-



mun. BBoanblil uHCTpyKTaxX. IlpeacraBieHne o TOUHOCTH M3MEpPEHHUH IU(POBHIX JATYMKOB M aHAJIOrOBHIX MpuOOpoB. IIpencraBienue o temmeparype
IUTaBJICHUS, OOPATUMOCTH IUIaBJICHHS U KPUCTAILTH3AIHH.

[Tpaktuyeckas padora Ne 1 «/3ydeHue CTpoeHUS IIIAMEHNY.

JlaGopatopusiii onbIT Ne 1 «Jlo kKakoii TemmnepaTypbl MOKHO HarpeTh BEIECTBO?».

JlaGopatopuslii onbIT Ne 2 «M3Mepenue TeMnepaTypbl KHIIEHHS BOJIBI C TIOMOIIBIO TaTYMKA TEMIIEPATYPhl U TEPMOMETPaY.
JlaGopatopuslii onbIT Ne 3 «OnpezeneHue TeMreparypsl IUIaBJICHUS U KPUCTALTH3AIMHA METAILIa.

PA3JIEJI 2. TIEPBOHAYAJIBHBIE XUMUWYECKMUE ITOHATHA (12 YACOB)

HemHuoro u3 ucropun xumuu. XuMus Buepa, cerojHs, 3aBTpa. IIpocTeie u cioxHbie BemecTBa. OU3nyeckue U XUMUYECKHE CBOWMCTBA BellecTB. YHCThIE
BemiecTBa U cMecu. OTIuYKe YUCTHIX BEIIECTB OT cMeceil. CriocoObl pa3eneHus cMeceil. 3aKoOH COXpaHEHUsI MacChl BEIIECTB.

[TpakTuueckas pabota Ne 2 «CriocoOsl pa3feneHus: CMecei».

Jlaboparopusrii onbiT Ne 4 «OrnipeenieHue BOJONPOBOIHON U TUCTHIUTHPOBAHHON BOJIBI».

JlemoHCTpanoHHbIN KcTiepuMeHT Ne 1 «3aKoH COXpaHEHHSI MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (12 YACOB)

[TonaTue o pacTBOpax: ompejaereHHe pacTBOPOB, PACTBOPHUTEIH, pAaCTBOPUMOCTD, Kiaccudukanus pactBopoB. Kpucramioruapatsl. BeipamuBanue kpu-
ctauioB. CriocoObl BeIpa)KeHHsI KOHIIEHTPALUK PacTBOPOB: MaccoBasi J10JIsl paCTBOPEHHOTO BELIECTBA, MOJIIPHAsi KOHIIEHTpallUs.

ITpakTryeckas padora Ne 3 «OrnpeneneHue KOHIEHTPAUK BEIEeCTB KOJOPUMETPUUYECKHM 0 KaTMOPOBOUHOMY IpauKy».

JlaGopatopuslii onbIT Ne 5 «3yueHne 3aBUCHMOCTH paCTBOPUMOCTH BEIIECTBA OT TEMIEpaTyphi».

JlaGopatopusiii onbiT Ne 6 «HabmrogeHune 3a pocToM KPUCTAIIOB.

Jlaboparopusiii onbiT Ne 7 «IlepechilieHHBIN pacTBOPY.

Jlaboparopusrit onbiT Ne 8 «OmnpeienieHue TeMIepaTyphl pa3ioKeHUs KPUCTAIIOTHIPATAY.

PA3JIEJT 4. XUMHWYECKHWE PEAKIINU (15HACOB)

Xumuueckue peakiuu. [Ipusnaku xumudeckux peaxiuil. Kinaccupukanus XMMUYECKUX peakUuuil 1Mo pa3iuyHbIM NpU3HaKaMm. Peakuuu coeauHeHus, pas-
JIOXKEHHUs, 3aMelleHHsI, 0OMEeHa, HeUTpaTH3aluH.

JlaGopatopuslii onbIT Ne 9 «Peakius coenunenus pocdopa ¢ kuciopooM, okeuaa Gocgopa (V) ¢ Bo10i».

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

Jlabopartopusbiit onbiT Ne 11 «Peakuus pa3ioxkeHUs] MaTaxuTay.

JlaboparopHsrit orbIT Ne 12 «Peaknus 3aMemeHus: MeJIA KeJIe30M B PACTBOPE METHOTO KYITOpOCay.

Jlabopatopusiii onbiT Ne 13 «Peakiiust 3aMenieHus: BOJOPoAa IIMHKOM B PACTBOPE COJITHOM KHUCITIOTHI.

Jlabopartopusbiii onbIT Ne 14 «Peakiius 3amenieHust BOJOpoaa KaiubIlueM (HaTpUeM, TUTHEM) B BOJICH.

JlaGopatopuslii onbIT Ne 15 «Peakiust oOMeHa Mex Iy KapOOHATOM KaJIbLIUs M COJITHOM KUCIOTON».



JlaGopatopusiii onbIT Ne 16 «Peakuus oOMeHa MEXTy XJIOPUAOM Oapus U CEPHOM KHCIOTOM».
Jlaboparopusriit onbiT Ne 17 «Peakuus HeHTpamu3aum
JIeMOHCTpalMOHHBIN SKcriepuMeHT Ne 2 «BpiiesieHue 1 IOTJIONIEHHE TerIa — IPU3HAK XUMUYECKON PeaKIiumy.

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEVHEHMM (15 YACOB)

Krnaccudukanusa Heopranndeckux coequHeHuii. OKCuabl — COCTaB, HOMEHKIIATypa, Kiaccupukaius, XuMudeckue cBoicTna. [loHsTie o rugpokcugax —
KHCIIOTax U OCHOBaHUsX. Ha3Banus u cocraB ocHoBanuii. [1[€10um, ux cBoiicTBa 1 criocoObl monyueHus. HepactBopuMble OCHOBaHUS, UX CBOICTBA U CIO-
coObl noyuyenust. OKCUAbI M TUIPOKCUIBI, 00aaomue ampoTepHbIMU cBolicTBaMu. Kiaccudukaiys KUCIOT (B TOM YKCIIe OpraHnYecKue U Heopranuye-
CKHE), X COCTaB, HOMEHKJIaTypa. O01e XuMHIECKUe CBOMCTBA KUCIOT. P akTuBHOCTH MeTayuioB. CocTaB, HOMEHKIIATypa COJIEH, MpaBHiia COCTABICHUS
dbopMmyi corneii. XMMHYECKHE CBOMCTBA COJICH.

[Ipaktuueckas padota Ne 4 «[lonyueHrne METHOTO KyIIOpOcay.

JlaGopatopusiii onbIT Ne 18 «Ompenenenue cocraBa BO3Iyxa.

Jlaboparopusriii onbiT Ne 19 «Onpenenenue pH paznudHbIX cpeny.

Jlaboparopusriii onbiT Ne 20 «Onpenenenne KUCIOTHOCTH [TOYBY.

JlemoHcTpannoHHbIl sKcriepuMeHT Ne 3 «OcHoBanus. TernoBoi 3pexT peaknu rHAPOKCHIA HATPUS C YIJIEKHCIBIM Fa30M».

PA3IEJI 6. XUMUYECKAS CBA3b (7 YACOB)

Xumuueckas cBs3b. Buapl xumudeckoi cBsa3u. Kpucrammdeckoe ctpoeHne BemecTBa. Kpucrajummaeckue pemeéTku — aTOMHasi, MOHHAs, MOJIEKYJISIpHAs U
UX XapaKTEPUCTUKHU.

JlemoHcTpannoHHbIN sKkcriepuMeHT Ne 4 «Temneparypa miiaBieHus BEIIECTB ¢ Pa3HbIMU TUIIAMH KPUCTAINTIMYECKUX PEIIETOK




IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3y/abTaThl

OOyuaronuiicss HOIYIUT BO3MOXKHOCTH [T (DOPMUPOBAHUS CIIEAYIONINX JIMYHOCTHBIX Y'Y /1

* OTpe/ieTICHHe MOTUBAIMH U3YYEHHs YIeOHOTO MaTepuana;

* OLICHMBAaHUE YCBAUBAEMOI'0 yUeOHOI0 MaTepuaa, HCX0s U3 COLMAIbHBIX U IMYHOCTHBIX LIEHHOCTEH;

* IOBBILICHUE CBOEr0 00Pa30BaTEIBHOIO YPOBHS U YPOBHS FOTOBHOCTH K U3Y4YE€HHUIO OCHOBHBIX HCTOPUUYECKUX COOBITHI, CBA3aHHBIX C Pa3BUTHEM XMUMUHU
M 00ILIECTBA;

* 3HaHUE NPaBWJI IIOBEJICHUS B UYPE3BbIYAMHBIX CUTYaLUAX;

* OLIEHUBAHUE COLUAIIBHON 3HAYMMOCTH NMPOPECCUI, CBA3AHHBIX C XUMHEH;

* BIaJICHUE MTPABHJIAMH 0€3011aCHOT0 OOPAICHUsI C XUMHUECKUMH BEUIECTBAMH U 000pYyJ0BaHUEM, MTPOSBICHNE YKOJIOTHYECKON KYIbTYPHI.

MeTanpeaMeTHble pe3yJbTaThl

PerynstuBHbie

OOyuarouuiics NOIYIUT BO3MOXKHOCTD U1l (POPMUPOBAHUS CIEAYIOUIMX PeryIaTUBHBIX Y'Y I:

* [[eJIenoaraHye, BKJItoYas MOCTaHOBKY HOBBIX LieNeH, TpeoOpa3oBaHue MPaKTUYECKON 3a/1auM B [T03HABATEIbHYIO, CAMOCTOSATENIbHBIN aHaIU3 yCIOBUN
JOCTHIKEHUS LI€IM Ha OCHOBE YU€Ta BBIJICJICHHBIX YUYUTEJIEM OPUEHTHPOB JEHCTBUS B HOBOM y4eOHOM MaTepHalle;

* [JJAHUPOBAHUE MTyTU JOCTHXKEHUS LIENIeH;

* yCTaHaBJIEHHUE 1I€JIEBBIX IPHUOPUTETOB, BBIACICHUE AIbTEPHATUBHBIX CIIOCOOOB JJOCTHXKEHUS 1I€IH U BBIOOP Hanboee 3(pPpeKTUBHOTO CcI1ocooa;

* YMEHHE CaMOCTOATEIbHO KOHTPOIMPOBATh CBOE BPEMsI U YIIPABIIATh UM;

* YMEHHE IPUHUMATH PEHICHUS B TIPOOIEMHON CUTYaIHH;

* IOCTAaHOBKA Y4eOHBIX 3a/]1a4, COCTAaBJIEHHUE IJIaHA U M1OCJIEJ0BATEIbHOCTH ACHCTBHIA;

* opranu3zaius pabodero MecTa MpH BBIMOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;

* IPOTHO3UPOBAHUE PE3YJITATOB O0YyUEHHsI, OLIECHHBaHUE YCBOCHHOT'O MaTepuala, OlleHKa KauyecTBa U YPOBHS MOJIy4YE€HHBIX 3HAHUH, KOPPEKLHU S TUIaHa U
crioco6a IeicTBUS IpU HEOOXOTUMOCTH.

[lo3HaBaTenbHbIE

OO0yuaronuiicss HOIYYUT BO3MOXKHOCTD [T (POPMUPOBAHUSA CIEAYIOMIUX ITO3HABAaTeNbHBIX Y Y /I

* ITOVICK W BBIJIEJICHUE WH(POPMAIIHH;

* aHAJIU3 YCIOBUM M TpeOOBaHMUI 3a/1a4u, BEIOOP, COMOCTaBIeHNE U 000CHOBAaHME CITOCO0a PEIICHUs 3aa4H,

* BbIOOp Hanbosiee 3p(HeKTUBHBIX CITIOCOOOB PEIICHNUs 33/Ja4l B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUIA;

* BBIJIBHOKEHHE U 000CHOBaHUE TUIIOTE3bI, BEIOOD criocoba e€ mpoBEpKU;

* CAMOCTOATENIBHOE CO3/IaHUE AJITOPUTMa JeSITeIbHOCTH MIPU PELICHUH MPOOJIeM TBOPUECKOTO U TIOMCKOBOIO XapaKkTepa;
* YMEHHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;

* OMHCHIBAaHUE CBOWCTB: TBEPABIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIICICHUE UX CYILIECTBEHHBIX IPU3HAKOB;



* N300paKeHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (OPMYI U CYITHOCTH XUMUYECKUX PEAKIUN ¢ TTOMOIIBI0 XHMHUYECKUX ypaBHE-
HUM;

* IpOBe/ICHHE HAOJIIOJCHHM, ONMMCAHNE MPU3HAKOB M YCIOBUM TEUEHUS] XMMUYECKUX PEaKLU, BHIMOTHEHUE XUMUYECKOTO SKCIEPUMEHTA, BHIBOJBI Ha
OCHOBE aHaJIM3a HAOJIOICHUH 32 SKCIIEPUMEHTOM, PEIICHUE 3a/1a4, MOTYyICHIEe XUMUIECKOW NH(OPMAIIUY U3 PA3THYHBIX HICTOYHHKOB;

* YMEHUE OPTaHU30BBIBATh UCCIICIOBAHUE C LETBIO TPOBEPKH TUIIOTES;

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

* YMEHHE 0OBEKTUBHO OIICHUBATh MH(POPMAIIHUIO O BEIIECTBAX U XMMHUYECKUX MPOIECCaX, KPUTHIECKU OTHOCUTHCS K TICEBIOHAYYHON MH(OpMAITUH.

KoMMYHHUKATHBHBIC

OO0yuaronuiicss HOTYIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEAYIOIMINX KOMMYHUKATUBHBIX Y'Y /1:

* [IOJIHOE ¥ TOYHOE BHIPA)KEHUE CBOMX MBICIIEH B COOTBETCTBHH C 33/1a4aMU U YCIOBUSIMH KOMMYHUKAIIH;

* aJIEKBaTHOE HCITOJIb30BAaHUE PEUEBBIX CPEICTB JJISl YUACTHS B JUCKYCCHH M apTYMEHTALMU CBOCH MO3UIIMH, YMEHHUE MPEICTABIATh KOHKPETHOE CONep-
’KaHUE C COOOIICHUEM €T0 B MMCBbMEHHOM U YCTHOHM opme, olpeaesieHre cnoco00B B3aNMOACHCTBUS, COTPYIHHYECTBO B MOMCKE U cOope MH(OpMAIHH;

* OIIpEJIeJICHUE CIIOCOOOB B3aUMOJICHCTBUS, COTPYJAHUYECTBO B MIOUCKE U cOOpe MH(OpMAIUK, Y4acTHE B JUaJIOre, TUNIAHKPOBaHUE OOIIMX CIIOCOOOB pa-
OOTBI, MPOSIBIICHHE YBAXXUTEIHLHOTO OTHOLICHHUS K JIPYTHM YUaIIAMCS;

* OTMCAHUE COJICPIKAHUSI BBIMIOIHAEMBIX JICHCTBHI C LIEBE0 OPUESHTHPOBKH B MPEIMETHONPAKTUICCKOM IEATEILHOCTH,

* YMCHUS YYUTHIBATh Pa3Hble MHEHUS H CTPEMUTHCS K KOOPAUHAIIMU PA3JIUYHBIX TIO3UIUI B COTPYAHHYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE W TO3HMIHUIO, ApTYMEHTUPOBATh U KOOPIAMHUPOBATH €€ C MO3HIUSAMHU MAPTHEPOB B COTPYAHUYECTBE MPH BhIpa-
00TKe OOIIETO PEIIeHUs] B COBMECTHOM JI€ATEIbHOCTH;

* OCYIIECTBIIATH B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aHMOIIOMOIIIb;

* IJTAHUPOBATh 00IIHE CITOCOOBI PabOTHI; OCYIIECTBISITh KOHTPOIIb, KOPPEKIIHIO, OIICHKY JIEHCTBHIA TapTHEPA, YMETh yOSKIaTh;

* UICTIOJIb30BaTh AJ1€KBATHBIE SI3BIKOBBIE CPENICTBA Il OTOOPAKEHUSI CBOMX YYBCTB, MBICJIEH, MOTHBOB U NMOTPEOHOCTEH; 0TOOpakaTh B peun (OMHUCaHUE,
00BsSICHEHHE) COJIepKaHNE COBEpLIAEMbIX AEHCTBUM, Kak B (hopMe IPOMKON COLMAIIM3UPOBAHHON peuH, TaKk U B (hopMe BHYTPEHHEN peuH;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHLUIO, UCIOIb3Yys CPEICTBA YCTHOW M MUCbMEHHOM KOMMYHHMKAIIMM MpU paboTe ¢ TeKCTaMH yuyeOHUKA U J10-
MOJTHUTEIBHOM TUTEpaTypoi, CIPAaBOUYHBIMU TAaOJIUIAMHU, MTPOSBIATh TOTOBHOCTh K YBaXKEHUIO MHOM TOYKHU 3pEHUS NMPHU 00CYXkKIEHUH PE3yIbTaTOB BHINOJ-
HEHHOI paboThI.

IIpeamMeTHbIe pe3yabTaThl

OO0yuaromuiicss HayYuTCs:

* IPUMEHSTH OCHOBHBIE METO/IbI IIO3HAHMSI: HAOIIOJICHE, H3MEPEHHE, SKCIIEPHMEHT;

* OTIHCHIBATH CBOWMCTBA TBEP/BIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BB UX CYIICCTBEHHBIC IPU3HAKY;

* pPacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MAaCChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOpUH;

* pa3nuyaTh XUMUYECKHEe U (pU3HUECcKUe SBICHHS, Ha3bIBaTh MPU3HAKU M YCIOBUS MPOTEKAHNU XUMUYECKUX PEaKIIHii;

* coOro/1aTh MpaBmiia 6€301acHoi paboThI IPH MPOBEIECHUH OIBITOB;

* MOJTH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM U ITOCYIOM;



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

* XapaKTepu30BaTh (PU3NUECKUE U XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCAMHEHUH, POBOJUTH OMBITHI, MOATBEPKAAIONINE XU-
MHUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

* PacKpbIBaTh CMBICH MOHATHS «PACTBOP», BBIYUCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEEIEHHON Mac-
COBOH J10JIeH PaCTBOPEHHOTO BEIIECTBA;

* XapaKTepU30BaTh 3aBUCHMOCTh (DU3NYECKUX CBOWCTB BEIECTB OT THUIA KPUCTAUTMYECKON PEHIETKH, ONPEACTATh BUJ XUMUUECKON CBSA3M B HEOPraHU-
YEeCKUX COCJIMHECHUSX;

* IPOBOAMTH OTBITHI 10 MOTYYEHHUIO U U3YUYCHHIO XUMHUECKHX CBOMCTB Pa3JIMYHBIX BEIIECTB;

* PaMOTHO 00paIaThCs C BEIECTBAMHU B TIOBCEHEBHOM KHU3HH.

Obyuarowuiica NOIY4UM B03MONCHOCHb HAYHUMBCA.!

* BBIJIBUTAThH U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bl O XMMUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHSA, UX CIHIOCOOHOCTH BCTY-
naTh B XMMUYECKHE PEAKIIUH, O XapaKTepe U MPOIYKTaX PA3IMYHBIX XUMUYECKUX PEaKIIHii;

* XapaKTepHU30BaTh BEIIECTBA I10 COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBAThH IPHYMHHO-CIICACTBCHHBIE CBSI3H MEX/Y TaHHBIMH XapaKTEPUCTUKAMH
BEILIECTBA;

* UCIIOJIB30BATH MPHOOPETEHHBIC 3HAHUS JUISI KOJIOTUYECKH IPaMOTHOTO MTOBEACHUS B OKPYXKAOLIEH cpesie;

* HCIIOJIb30BaTh NPUOOPETEHHBIE KIIIOYEBBIC KOMIICTEHIIMH NPH BBITIOJIHEHUU MPOEKTOB M PELICHHH Y4eOHO-HCCIIEIOBATENBCKUX 3a/ad M0 M3Y4YCHHIO
CBOWCTB, CITOCOOOB TOIYy4YEHUS M PACIIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEHIECTBAX U XUMHUECKUX IpoIeccax;

* 0CO3HABaTh 3HAUCHHE TEOPETUICCKUX 3HAHUHN 110 XUMHUH [T IPAKTUIECKOH JIEATETLHOCTH YeJIOBEKa,

* CO3/1aBaTh MOJEIH U CXEMBI JJISl PEIICHUs] YIeOHBIX M TO3HABATEIbHBIX 3a/1a4;

HOHUMAaTh HEOOXOAUMOCTh COOJIOJICHUS TPEANUCAHUH, IPeyIaraéMbIX B HHCTPYKIMSX IO UCIIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOI XUMHHU U JIp.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue KosnyecTBO 4acoB Hara n3y- Ilnanupyemble pe3yjibTaThl dueKkTpoHHbIe (LM (POBbLIE)
n/m | pa3aejaoB U TeM YyeHust oOpa3oBaTe/ibHbIE pecypchl
BCero | mpakTu- | Jado- | JAeMOHCTpa-
NPOrpaMMmbl
YyecKue | parop- HHUOHHbIE
padoThI HbIe IKCIEepPH-
ONBITHI MEHTbI
1 | Meronsl 1mo3Ha- 12 1 3 0 Onpenenarb BO3MOXKHOCTh TpoOBele- | MaTeprallbHO-TEXHUYECKas

HHSA B XUMHUHU

HUS peakIHid M TMPOIECCOB, TPeOyrO-
[IMX HarPEBaHMS.

YMmenue BeIOMpaTh MPUOOPHI IS TIPO-
BEJCHUS  M3MEPEHUH, TpeOyromux
TOYHOCTH MOKa3aHUi.

3HaTh MPOLECCHI, MPOTEKAIoIIUe IMpH
IUIaBJICHUH BEILECTB U UX KpUCTaJIU-
3aIuH.

YMenue paborath ¢ 000OpynOBaHUEM
LEHTpa 00pa3oBaHUsl E€CTECTBEHHO-
Hay4YHOU M TE€XHOJIOTMYECKOW HaIlpaB-
neHHocTel «Todku pocray.

YMeHue mosb30BaThcs HarpeBaTellb-
HBIMHU pUOOpaMHu.

[TnanupoBaTh M OCYILECTBISATH Ha
NPAaKTUKE XHUMHYECKHE SKCIIePUMEH-
Thl, TPOBOJUTH HAOIOAEHUS, JIENaTh
BBIBOJIBI 110 pe3yJbTaTaM 3KCIepu-
MEHTA.

CrnenoBaTh mpaBuiIaM 0e30macHOM pa-
00Thl B a00OpaTopuu MPHU HCIOJB30-
BaHUM XUMHUYECKOW MOCYIbl U 000pYy-
JIOBaHUS, a TaKXKe MpaBUiiaM oOpaiiie-
HUS C TOPIOYMMH BEILIECTBAMU

B OBITY

6a3a nenrpa «Touka pocTay.
DNEKTPOHHBIE MTPE3ECHTALUH.
Caiitr  OUIIN. OTKpHITHIH
0aHK 3amaHuil 1 GopMUpO-
BaHUS €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti
Caiit EnuHas KOJUIEKIUA

u(poBbIX 00pa30BATEIBHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiir @DenepalnbHbIl LEHTP
MH(pOPMAaIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/
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IIepBoHavasbHbIE
XUMUYECKHE I10-
HATUSA

12

YMeTh OTIUYaTh BOJOIPOBOIHYIO BO-
Ny OT JAWCTHJUTMPOBAHHOMW, 3HATH, MO-
4eMy JUIs IPOBEACHUS SKCIIEPIMEHTOB
UCIOJIB3YIOT AUCTUUIMPOBAHHYIO BO-
ny.

YMmeTh oTnnyarh Gu3nYEcKue mpoiec-
CBbl OT XUMHUYECKHUX PE aKIIHH.

3HaTh, YTO MPU MPOTEKAHUH PEaKIH
MOJICKYJIbl BEIIECTB pa3pyIlIalOTCs, a
aTOMBI COXPAHSIOTCS (IJIs1 BEIIECTB C
MOJICKYJISIPHBIM CTPOCHHUEM ).

3Hath GOPMYTUPOBKY 3aKOHA U YMETh
MPUMEHSTh €r0 Ha MPaKTUKE, MPHU pe-
[ICHUH PacuETHBIX 3a7ay.

Ymenue paboraTe ¢ 000pyIOBaHUEM
[eHTpa 00pa3oBaHUsl ECTECTBEHHO-
Hay4YHOU M TE€XHOJIOTMYECKOW HaIlpaB-
neHHocTel «Todku pocray.
[ImanupoBaTh H OCYIIECTBIISATH Ha
NPaKTUKE XUMHUYECKHE OSKCIIepUMEH-
Thl, TPOBOJUTH HaOJIIOAEHUS, JI€NIaTh
BBIBOJIbI II0 pe3yJibTaTaM »JKCIepH-
MEHTA.

CnenoBate mpaBuiiaM 0e30macHOi pa-
00THl B 1a00OpaTOpPHH TIPH HCIIOIB30-
BaHUHM XMUMHYECKOW TOCYABI U 000py-
JIOBaHUsA, a TaKKe TMpaBWiIaM oOparie-
HUS C TOPIOYMMH BEIIECTBAMU B OBITY

MarepuanbHO-TEXHUYECKA
0a3a nentpa «Touka poctay.
DNEKTPOHHBIE NTPE3CHTALIUH.
Caiit  ©UIIA. OTKpHITHII
OaHk 3amanuii 11 popmMupo-
BaHHS €CTECTBCHHO-HAYYHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Emunag Kkoiiekinus
nudpoBbIX 00pa30BaTEIbHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiit ®enepanbHblid IEHTP

MH(POPMAIIMOHHO-
0o0pa30BaTeNbHBIX PECYpPCOB.
http:/fcior.edu.ru/

PactBops!

12

HMeTs mpencraBiieHue O pa3HOU 3aBU-
CUMOCTH PACTBOPUMOCTH BEILIECTB OT
TEMIIEPATyPBI.

YMeTh UCHoab30BaTh HUPPOBONH MHUK-
pockon Juis M3ydeHUs (QOpMbI KpH-

MarepuanbHO-TEXHHUECKas
6a3a nenrpa «Touka pocTay.
DJEeKTPOHHBIE PE3CHTAIHH.
Caiitr  OUIIN. OTKpHITHIH
OaHk 3amanuii st popmMupo-
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CTaJUIOB.
HMMers mpencraBieHUE O Pa3IUYHOU
HACBHIIIEHHOCTH pacTBOpa pacTBOpsie-
MBIM BEILECTBOM.

YMeTb ompenesiaTe KOHLUEHTPAIHIo
pacTBOpa, UCHOJIb3YsI HHCTPYKIIMIO.
3HaTh CIIOCOOHOCTb KPUCTAJIOTUApA-
TOB pa3pyIIaThCs IPH HaIPEBaHHH.
Ymenune paboraTh ¢ 000pyIOBaHUEM
IeHTpa o00pa3oBaHUs ECTECTBEHHO-
Hay4YHOU M TE€XHOJIOIMYECKOW HaIpaB-
nenHoctel «Touku poctay.
[InanupoBaTh M OCYILECTBJIATH Ha
IPAaKTUKE XHMHYECKHE SKCIIepUMEH-
Thbl, IPOBOJUTH HAOIIOAEHUS, J1€JaTh
BBIBOJIbI 110 pe3yJibTaTaM 3KCIepH-
MEHTA.

CrnenoBaTh mpaBuiaM 0e30macHOM pa-
00TBl B 1a00OpaTOpPUH TIPH HCIIOJB30-
BaHUHM XMUMHYECKON TOCYIBI U 000py-
JIOBaHUS, a TaKXKe MpaBuiiaM oOpariie-
HUS C TOPIOYMMHU BELIECTBaMU B OBITY

BaHUA eCTeCTBeHHO-HaquOﬁ
rpaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Enunas xoJuieKIus

U (POBBIX 00PA30BATEIHLHBIX
pPeCypCoB. http://school-
collection.edu.ru/catalog

Caiir ®DenepalbHbIil LIEHTP

nH(pOpPMaIIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB.
http://fcior.edu.ru/

XUMHYECKUE pe-
aKIIuu

15

Hcnonb30BaTh XMMHYECKYIO CHMBO-
JUKY JUIsl cocTaBlieHHs (opMyll Be-
IIECTB, MOJIEKYJISIPHBIX ypaBHEHUI
XAMHUYECKUX PEAKIUM.

[Tonnmarts CYILLIHOCTh rpoiecca
HEeHTpanu3auy U IpUMEHSTh MpoLece
HeHTpanu3auy Ha MpakTHKE.

YMmeHue pabotath ¢ 000pYyAOBaHUEM
LEeHTpa 00pa3oBaHUs ECTECTBEHHO-
HAY4YHOH M TEXHOJOTMYECKOW Harpas-
neHHocteil «Touku poctay.

MarepuanbHO-TEXHHUUECKas
6a3a uentpa «Touka pocTtay.
DNEKTPOHHBIE PE3EHTALNH.
Caiitr OUIIN. OTKpHITHIH
Oank 3amanuii 11t popmMupo-
BaHUS €CTECTBEHHO-HAYYHOI
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
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[InanupoBaTh M OCYIIECTBISTH Ha
MpPaKTUKE XUMHYECKUE HKCIIEPUMEH-
ThI, POBOJUTH HAONIOJCHUSA, ACIATh
BBIBOJIBI 110 pe3yJbTaTaM 3KCIepH-
MEHTA.

CrnenoBaTh mpaBuiaM 0e30macHOM pa-
00Tl B 1a00paTOpUU MPHU HCIOIB30-
BaHWU XMMHYECKOH MOCYABI U 000py-
JIOBaHUs, a TaKKe MpaBuwiiaM oOpaiiie-
HUS C TOPIOYMMH BEIIECTBAMU B OBITY

Caiitr Enmunag KoJIekius
M (POBBIX 00PA30BATEIHLHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiit ®enepanbHblid IEHTP
nH(pOpMaIMOHHO-
00pa3oBaTebHBIX PECYpPCOB.
http://fcior.edu.ru/

OCHOBHBIE KJI1ac-
Chl HEOpPTaHUYE-
CKUX COCIUHEHUN

15

KrnaccudumupoBars wu3ydaeMmbie Be-
LIECTBA 10 COCTaBYy U CBOMCTBAM.
3HaTh OOBEMHYIO JIOJIO COCTaBHBIX
yacTeil Bo3ayxa.

YMeTh NpoBOAUTH NPOCTEHIINE CUH-
T€3bl HEOPraHMYECKUX BEILECTB C UC-
[10JIb30BAHNEM UHCTPYKIUH.

Ywmers onpenenats pH pactBopos.
IIpuMeHATh YMEHHS 1O OINPEIECICHUIO
pH B mpakTH4YeCKOU NEATENBHOCTH.
YMeTp  omnpenensaTs  KHCIOTHOCTh
IIOYB.

IIporHo3upoBaTh CBOMCTBA BELIECTB
Ha OCHOBE OOMMUX XUMHYECKHX
CBOICTB M3YYEHHBIX KJIacCOB/TPYII
BEIIECTB, K KOTOPbIM OHU OTHOCSTCS.
Ymenue paboraTh ¢ 000pyIOBaHUEM
IEeHTpa 00pa3oBaHUs ECTECTBEHHO-
HAy4YHOW M TEXHOJIOTMUYECKOMN Halpas-
neHHocTel «Todku pocray.
IInanupoBaTh M OCYLIECTBIISTH Ha
IIPAKTUKE XMMHUUYECKUE DKCIEPHUMEH-
Thbl, TIPOBOJUTH HAOIIOAEHUS, J1€J1aTh

MarepuanbHO-TEXHUYECKAS
6a3a nentpa «Touka pocTtay.
DNEeKTPOHHBIE PE3EHTALNH.
Caiir  OUIIN. OTKpBITHIN
OaHk 3amanuii 11 popmMupo-
BaHMS €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Emunag kommekinus
1(POBBIX 00PA30BATEIHHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiit ®enepalbHbIl LIEHTP

MH(OPMAaLIOHHO-
00pa30BaTEeNbHBIX PECYpPCOB.
http://fcior.edu.ru/
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BBIBOJIBI TI0 pe3yJibTaTaM JKCIepH-
MEHTA.
CnenoBathk mpaBuiiaM 0e30macHO pa-
00Tbl B J1a00paTOpPUU IMPHU HCIIOJIB30-
BaHUM XUMHUYECKOW MOCYIbl U 000pYy-
JIOBaHUs, a TaKXKe MpaBuiiaM oOpariie-
HUS C TOPIOYMMHU BELIECTBaMU B OBITY
6 | Xumuueckas 7 0 Onpenenars BUJ XMMUUYECKOH CBs3U B | MaTepuaabHO-TEXHUYECKAs
CBSI3b COCIMHEHUHU. 6a3a nenrpa «Touka pocTay.
[Toka3ath 3aBHCHMOCTh (U3NYECKUX | DJICKTPOHHBIC MPE3CHTAIHH.
cBoiicTB BemiecTB OoT Tuna xumuue- | Caiit OUIIM. OtkpbIThIl
CKOM CBSI3H. 0aHK 3afaHuil U1 HOpMUPO-
YMmeHue pabortaTh ¢ 00OpPYJOBAaHUEM | BaHUS €CTECTBEHHO-HAYYHOIl
LEeHTpa 00pa30BaHUs ECTECTBEHHO- | TPAaMOTHOCTH.
HAyYHOW M TeXHOJOTHYecKoi Hampas- | https:/fipi.ru/otkrytyy-bank-
nennocted «Touku poctay. zadaniy-dlya-otsenki-
[lnanupoBaTh W OCYIIECTBISATH Ha | yestestvennonauchnoy-
NpaKTHKe XWMHUYECKHE SKCIepUMEH- | gramotnosti
Thl, MPOBOAUTH HaOmioaeHus, nenats | Cailt EnuHas  kosekuus
BBIBOJIbI IO pe3ysibTaTaM »JKCHepu- | HUPPOBBIX 00pa30BaTENbHBIX
MEHTa. peCypcoB. http://school-
CrienoBaTh npaBmiIaM Oe3omacHoit pa- | collection.edu.ru/catalog
00TBl B nabopaTopuu npu Hcnons3o- | Calit PenepanbHbIl LEHTP
BaHMHM XMUMHYECKOW MOCYABl U 000py- | MH(MDOPMAIIMOHHO-
JIOBaHUsA, a TaKKe TMpaBWiIaM o0paiie- | 00pa3oBaTeNbHBIX PECYpPCOB.
HUsI C TOPIOYMMH BelllecTBamu B ObiTy | http:/fcior.edu.ru/
OBIIEE KOJIMYE- 70 20
CTBO HACOB IIO

[NPOT'PAMME
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KaﬂeHz[apHo-TeMaTqucxoe IJIAHUPOBAHUC



Ne i/

dara npo-
Be/IeHUs

Tema

Koanue-
CTBO 4aCOB

Hcnonb3oBanne 000pyA0BaHHS HEHTPA eCTECTBEHHOHAY Y-
HOM HAINIPaBJICHHOCTH
Hentpa «Touka pocra»

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

1

OcCHOBHBIE MCTOABI HAYKHU

3KCHepI/IMeHTaHLHBIC OCHOBBI XMMHUH

[Mudposast maboparopusi ¢ JaTINKAMH

3KCHepI/IMeHTaHLHBIC OCHOBBI XMMHH

[udposas nadboparopust ¢ JaTYNKAMU

2
3.
4

[Tpaktuyeckas padora Ne 1 «M3yuenue
CTPOCHUS TIAMEHU

R P| -

JlaTuuk TemIiepaTypbl TEpMOIIAPHBIN, CIIMPTOBKA

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

[TpencraBieHre 0 TOYHOCTH U3MEPESHUIN
U(POBBIX JATIUKOB U aHAIOTOBBIX
puOOpPOB

JlatunkoBas cucrema

[IpencraBieHre 0 TOUHOCTH U3MEPEHUN
U(PPOBBIX JaTYUKOB U aHAJIOTOBBIX
nprOoOpoB

JlatunkoBas cucrema

[IpencraBienue o TeMieparype IiaBie-
HUA U 0OpPAaTUMOCTH TUIABJICHHUS.

JlaTurk TemIiepaTypsbl INIATHHOBBINA, TEPMO METP, DJIEKTPHUYECKAast
IJIMTKA, CIUPTOBKA

JlaGopatopusiii onbIT Ne 1 «Jlo xakoi
TEMIIEPATYPHI MOXKHO HarpeTh BEIlle-
CTBO?».

JlaTunk TeMnepaTypsl INIATHHOBBINA, TEPMO METP, FNEKTPHUUECKast
IUIUTKA, CIUPTOBKA

10.

JlaGopatopHslii onbIT Ne 2 «M3mepenue
TEMIIEpaTypbl KAIIEHUS BOJIBI C TIOMO-
IO JaTYMKA TEMIIEpATypbl 1 TEPMOMET-
pay».

Jlatunk TeMmnepaTypsl INIATHHOBBINA, TEPMO METP, FNEKTPHUUECKast
IUTMTKA, CIUPTOBKA

11.

[IpencraBneHne o KpUCTAIUIN3ALINN.
JlaGopatopuslii onbIT Ne 3 «Omnpenene-
HUE TEMIIEPATYpPhI IUIABJIECHUS U KPH-
CTAJUIM3ALIUU METaJIa

JlaTumnk TeMmnepaTypsl TEpMOIIAPHBIHA

12.

[TonBeneHue UTOroB 1a00PaTOPHBIX
ombITOB Nel,2.3

PA3JIEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKHE ITIOHATHSA (12 YACOB)




13. Hemuoro u3 ucropun xumun 1 Jlokmagel
14. Xumus BYEPA, CETOHS, 3aBTPA 1 Jlokmagsl
15. [IpocThie U CIIOXKHBIC BEIIECTBA 1
16. Ouznyeckue 1 XUMUIECKHE CBONCTBA 1
BEIICCTB
17. YucTteie BemecTBa v cMecu. OTianyue 4u- 1 JlaTuuK 3IEKTPOPOBOAHOCTH, IU(POBOK MUKPOCKOIT
CTBIX BEILIECTB OT CMECEN.
JlabopaTopusiit onbIT Ne 4 «Onpenerne-
HUE BOJIOTIPOBOTHON U JUCTHIUTUPOBAH-
HOU BOJBI»
18. [ToxBenenne UTOroB 1a60PATOPHOTO 1
onbiTa No 4
19. CrniocoObI pasneneHus cMecei 1
20. CrniocoObI paszieseHus: cMecei 1
21. [TpakTuueckas paborta Ne 2 «CriocoOsbl 1 CnuproBka
pasziesieHus: CMecein»
22. [lonBeneHue UTOroB MpaKTUYECKon pa- 1
60Tb1 Ne2
23. 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 1 BecsI anekTpoHHBIE
JleMOHCTpanOHHBIN KcriepuMeHT Ne 1
«3aKOH COXpPaHEHHS MacChl BEIIECTBY
24. 3aKOH COXpaHEHMsI MACChI BEILIECTB. 1
Perenne pacueTHbIX 3a1a4
PA3JIEJI 3. PACTBOPBI (12 YACOB)
25. [TonsiTHE O pacTBOpAX: ONMpeIeICHIE 1 JlaTauk TeMIiepaTyphl TIATHHOBBIN
PacTBOPOB, PaCTBOPHUTEIH, Kilaccu(rKa-
ITUST PACTBOPOB.
Jlabopatopnsiit onbiT Ne 7 «Ilepechi-
HICHHBIN pacTBOP»
26. [ToxBenenue NTOroB 1a60OPaTOPHOTO 1
onbita Ne 7
27. PactBOopuMOCTS. 1 JlaTuuk TeMIiepaTypsl INTATHHOBBIN

JlabopaTtopusbiii onbIT Ne 5 «3ydeHune




3aBUCUMOCTH PacCTBOPUMOCTH BEILLIECTBA
OT TEMIIEPATYPBI».

28.

[ToxBenenne UTOroB 1a60PATOPHOTO
onbiTa Ne 5

29.

Kpucrannoruapartsi.

JlabGopaTtopusbiit onbIT Ne 8 «Omnpenere-
HUE TeMIIepaTypbl Pa3JI0KEHUs KPUCTa-
JIOTUApATa

JlaTuuk TeMreparypsl MIaTUHOBBIN

30.

[ToxBenenne UTOroB 1a6OPATOPHOTO
onbiTa Ne 8

31.

BrIpamuBanue KpUCTawLIoOB.
Jlaboparopusriii onbiT Ne 6 «Habmonenue
32 pOCTOM KpUCTAJIIOB

[{u¢poBoit MUKPOCKOIT

32.

[ToaBeneHue UTOroB 1aOOPATOPHOTO
onbita Ne 4

33.

Crioco0bI BEIpaXCHUST KOHIICHTPALUT
pacTBOPOB: MaccoBasi J0JIsl PaCTBOPEH-
HOTO BEILleCTBA, MOJISIpHAs KOHLEHTpPa-
s

34.

Pemienue PaCYCTHBIX 3a1a4

35.

[Ipaktrueckas padota Ne 3 «Omnpenere-
HUE KOHIICHTPAINH BEIIECTB KOJIOPUMET-
PUYECKUM 1O KATMOPOBOYHOMY Tpadu-
Ky»

JlaT4yruk ONTUYECKOW MIIOTHOCTH

36.

[TonBeeHNE UTOTOB MPAKTHUECKON pa-
00T1bI Ne3

PA3JIEJI 4. XUMHNYECKHUE PEAKIIUMH (15 YACOB)

37.

Xumnueckue peakuuu. [Ipu3znaku xumu-
YECKUX PEeaKIui.

JleMoHCTpanroHHBIN SKcriepuMeHT Ne 2
«Bp1eneHne u MOrJIoeHNe Teria —
[IPU3HAK XUMUUYECKOU peaKLin»

JlaTuuk TemIiepaTyphbl INTATHHOBBIN

38.

Knaccudukanuss XUMHYECKUX PEaKITHiA




10 Pa3JIMYHBIM IIPU3HAKAM

39.

Knaccudukanuss XUMHYECKUX peaKIIHii
10 Pa3JIMYHBIM ITPU3HAKAM

40.

Peakuus coenuHeHus.

JlaGopaTtopHsbiii onbIT Ne 9 «Peaknust co-
equHeHus Gocdopa ¢ KUCI0POaIOM, OK-
cuna docdopa (V) ¢ Bomoi»

41.

[ToxBenenne UTOroB 1a6OPATOPHOTO
onbiTa Ne 9

42.

Peakuust paznoxxeHus.
Jlaboparopusriii onbiT Ne 10 «Peakuus
pazioxeHus ruapokcuaa meau (11)».

CnuproBka

43.

Jla6opaTtopusbiit onbiT Ne 11 «Peakuus
Pa3TIOKEHUST MATAXUTA

CnuproBka

44,

Peakuus 3amemenus.
Jlab6opaTtopusbiit onbiT Ne 12 «Peakuus
3aMENICHUST MEH JKEJIE30M B pacTBOPE
MEJHOTO KyIopocay.

45.

JlaGopatopHslii onbIT Ne 13 «Peakuus
3aMeIlEHUs BOJIOPOAA INHKOM B PAacTBO-
p€ CONSTHOM KUCTOThI».

46.

JlaGopaTtopusiit onibIT Ne 14 «Peakius
3aMeIeHUs BOJIOPO/Ia KalbIieM (HaTpu-
€M, TUTUEM) B BOJIE»

47.

[loxBenenne  WTOrOoB  1a0OPATOPHBIX
ombIToB Ne 12,13,14

48.

Peakmust oomeHa.

Jlaboparopusrii onbiT Ne 15 «Peakius
oOMeHa MeX Ty KapOOHATOM KaJbIHS U
COJITHOM KUCJIOTOW».

Jlaboparopusriii onbiT Ne 16 «Peakuus

Hatuuk pH




oOMeHa MEXy XJIOPUAOM Oapus U cep-
HOH KHCIIOTOW»

49. [ToaBeneHue UTOroB 1a6OPATOPHBIX
omrbIToB Ne 15,16

50. Peakius HedTpanu3aiuy. 1 Hatuuk pH
JlaGopaTtopusbiii onbiT Ne 17 «Peaknus
HEUTpATU3ALIHI

ol. [ToxBenenne UTOroB 1a60PATOPHOTO
onbita No 17

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHUYECKHWX COEJIUHEHUMH (15 YACOB)

52. OKcHIEbL. 1 [Tpubop 1u1g onpenenenus cocTaBa BO3ayxa
Jlaboparopusriii onbiT Ne 18 «Onpenene-
HUE COCTaBa BO3IyXa»

53. [ToaBeaeHue UTOroB 1aOOPATOPHOTO 1
ombrTa Ne 18

o4, OcHoBaHusl. 1 JlozaTop 00bEMa KUAKOCTH, OIOpETKa, TaTYNK TEMIIEPATyPhI
JeMoHCTpanoHHbIN SKcTiepuMenT Ne 3 IUIATHHOBBIN, JaTYMK JTaBJICHUS, MarHUTHAS MeMIajika

«OcHoBanus. TernoBoii 3 exT peakuu
THJIPOKCUA HATPUS C YTIIEKUCIIBIM Ta-

30M»
55. [TonBeneHne UTOroB JEMOHCTPALIMOHHO- 1

ro sKcrepruMenTa Ne3
56. Kucnortsr. 1 Hatunx pH

Jlab6opaTopusrit onbIT Ne 19 «Onpenene-
Hue pH pa3nuuHbIX cpeny.

S7. [TonBeneHne UTOroB 1a6OPaTOPHOTO 1
onbiTa Ne 19

58. JlabGopaTopusrit onbIT Ne 20 «Omnpenerne- 1 Hatauk pH
HUE KUCIIOTHOCTH TIOYBY

59. [ToxBenenne NTOroB 1a60OPATOPHOTO 1
onbiTa Ne 20

60. Comu 1




61. Comn
62. [Ipaktuueckas padora Ne 4 «Ilomyuenue [{udpoBoit MUKPOCKOIT
MEAHOT'0 KyIOpocay
63. [ToxBeneHre UTOrOB MPAKTUIECKON pa-
00ThI No4
PA3JIEJI 6. XUMHUYECKAS CBSI3b (7 YACOB)
64. XUMHUUECKast CBSI3b U €€ BUJIbI
65. XUMHYECKas CBI3b U €€ BUJBI
66. Kpucrannuueckoe cTpoeHue BELIECTBA. JlaTunk TeMrepaTypsl INIATHHOBBIN, 1aTYUK TEMIIEPATypPhl TEP
MOITapHbIN
67. Kpucrannnueckue peméTku. JlaTuuk TeMreparypsbl IJIATUHOBBIN, TaTYUK TEMIIEPaTyphl TEP
MOITapHbIN
68. JleMoHCcTpalMOHHBIN SKcriepuMeHT Ne 4 JlaTyuk TemiiepaTypsl INIATHHOBBIN, JATYHK TEMIIEPATYPHI TEP
«Temneparypa 1maBjIeHHs BELIECTB C MOIIapHBIN
pa3HBIMHU THIIAMH KPUCTAJUIMYECKUX pe-
IETOK)
69 [TonBeneHne UTOTOB IEMOHCTPAITIOHHO-
ro skcnepumenTa No4
70. Hrorosoe 3aHsTne




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Xumus. 8 knacc/Kysuernosa H.E., Turosa .M., I'apa H.H., OGmiecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCThIO «3maTenbckuii nentp BEH-
TAHA-TPA®»; Akmoneproe obmectBo «M3marensctBo [IpocBenieHune.

METOANYECKHUE MATEPUAJIBI U151 YUUTEJISA

becnanos I[laBen MBanosuy, [lopodeeB Muxaun BukropoBud. Meroanueckoe mocobue «Peammzamusi oOpa3oBaTeNbHBIX MPOTpaMM ecTe-
CTBEHHOHAY4HOH M TEXHOJIOTMYECKON HAIpPaBIEHHOCTEN 110 XMMHHU C UCIIOJIb30BaHUEM 000pyI0BaHus LieHTpa « Touka pocTan.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET

1. Bacunwes B.II., Mopo3sosa P.I1., Kouepruna JI. A. [IpakTukym nmo aHaauTHuecKkod xumuu: Yueb. mocodbue ais By3oB. — M.: Xumus,
2000. — 328 c.
2. I'pocce 3., Baiicmantens X. Xumus ais mo0o3HaTeNnbHbIX. OCHOBBI XMMUU U 3aHUMaeibHble onbITel. ['JIP. 1974. Tlep. ¢ vem. — JL.:

Xumus, 1979. — 392 c.

3. Jeprroubi B. @. Mup Boxsl. — JI.: Henpa, 1979. — 254 c.

4. Kunmun JI. M. O6mas xumus. [lpaktukym L-mukpo. PykoBoactBo i ctyaenros. — M.: MI'IY, 2006. — 322c.

5. Hcnonb3oBanue 1udpoBbIx adoparopuil mpu o0ydeHnn xuMuu B cpeaneit mkone/becnanos I1. U. opodees M.B., Kunun I M., 3u-
muHa A.U., OpxexoBckuit I1.A. — M.: BUHOM. Jlaboparopus 3Hanuit, 2014. — 229 c.

6. Kpucramnel. Kpucramnoruaparsl: Metoauueckue yka3aHus K JadopaTopHbeiM padotaM. 6. Mudraxosa H. I11., ITerposa T. H., Paxmatyn-
nuna Y. ®. — Kazans: Kazan. roc. rexnoin. yH-T., 2006. — 24 c.

7. Jleencon M.A. 100 BompocoB U OTBETOB MO XUMUU: MaTepuainbl ISl HIKOJbHBIX pedeparoB, (aKyIbTaTUBHBIX 3aHATUNH U CEMHUHAPOB:
VYuebHoe nmocodbue. — M.: «M3narensctBo ACT»: «M3marenscTtBo Actpenby, 2002. — 347 c.

8. Jleencon M. A. Xumudeckue peaknuu: TerroBoit 3 dekt, paBHoBecHe, ckopocTh. — M.: 8. 000 «M3nmatenbetBo Actpens, 2002, — 192
c.

9. Jlypse 1O. 1O. CnpaBounuk 1o aHanutudeckoil xumuu. — M.: Xumus, 1971. — C. 71—89.

10. Hazaposa T.C., I'pabenkuii A.A., JlaBpoa B. H. Xumunueckuii sxciepumeHT B mikoie. — M.: [Ipocsemenue, 1987. —240 c.

11. Heopranuueckas xumusi: B 3 1./ [lon pen. 0. [I. TperbsikoBa. T. 1: ®u3NKO-XUMUYECKHE OCHOBBI HEOPraHUYECKOH XUMHUH: Y4YeOHUK
Juis cTya. Beicul. yued. 3aBeaenuit/M. E. Tamm, FO. JI. TperbsikoB. — M.: M3natensckuit neHTp «Akanemus», 2004. —240 c.

12. TlerpstHoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe. — M.: [lenaroruka, 1976. — 96 c.

13. Crpenpaukosa JI. H. U3 gero Bc€ cnenano? Pacckassl 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 ceun: [lep. ¢ anrmn./Ilox pen. b. B. HoBoxxunosa. — M.: Hayka. I'maBHas penakius ¢u3nKo-MaTeMaTHUYECKOM Ju-
teparypsbl, 1980. — 128 c., un. — (bubmmoteuka «KBaHT»)

Xomuenko I'. I1., CeBactrsinoBa K. 1. OxucnutenbHO-BOCCTaHOBUTEIbHBIE peakiiuu. — 16. M.: IIpocBemenue, 1989. — 141 c.
Ounuknoneaus s aeteit. T. 17. Xumust / I'nas. pen.B. A. Bonoaun, Ben. Hayu. pen. 17. U. Jleencon. — M.: ABanra +, 2003. — 640 c.

Optumo JI. Bopga: kHura o camoMm BaKHOM BeliecTBe B mupe: nep. ¢ pun. —M.: 18. Komnacl'un, 2019. — 153 c.
Ueptrkos 1.H., XKyxos I1. H. XuMudeckuii 3KkCnepuMeHT ¢ MaJibIMU KoJinuecTBaMu peakTuBoB. M.: [Ipocsemenue, 1989. — 191 c.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHUE

CnpaBquHe Ta6J'II/II_II:>I, Hepnonnqecxaﬂ CUCTEMA XUMHNUYCCKUX 3JICMCHTOB III/I MeHneneeBa, Ta6J'II/IHa PaCTBOPUMOCTH, BJIGKTpOXI/IMI/ILIeCKI/Iﬁ
pAaa HaHpH)KeHI/Iﬁ MCTaJlJIOB, MOJCIIN KPUCTAJUINYCCKUX PEHIETOK, MOJCIN aTOMOB.

OBOPYJIOBAHUE JIJ151 IPOBEJEHU S JIABOPATOPHBIX, IPAKTUYECKUX PABOT, IEMOHCTPALIAM

OBOPYJIOBAHME IHEHTPA "TOYKA POCTA":
- JaTYMK TeMIepaTypsl (TepMONapHbIii);

- CHMPTOBKa,

- JaTYUK TEMIIEPATyPhl TUNIATHHOBBIN;

- TEPMOMETD;

- DIIEKTPUYECKAs IJTUTKA;

- ITATYHK JIEKTPOIPOBOAHOCTH;

- U POBOIT MUKPOCKOTT;

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

- IpuOOp JUIst ONpeIeTICHNs COCTaBa BO3AYyXa;

- JAaTYUK ONTHYECKON IIIOTHOCTH;

- natyuk pH;

- 103aTOp 0ObEeMa JKUJIKOCTH;

- OropeTKa;

- IATYHK JIaBJICHUS;

- MarHuTHas Mellanika.

ITatuBbl 1a00paTOPHBIE, IITATUBBI AJIs1 MPOOUPOK, MPOOUPKH, TPOOUPKOAEPIKATENN, MEPHBIE IIMITMHIPHI, XUMUYECKHE CTaKaHbl, KOJIObI, Be-
ChI JJADOpaTOpPHBIE C pa3HOBECAMH, BOPOHKH, CTEKIISIHHBIE TTAJIOYKH, PUIBTPOBaTIbHAs OyMara, ClIMYKH, KOMIUIEKThI PEaKTUBOB, HAOOPHI MH-
JTUKaTOPOB.



