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HopmaTuBHBIE JOKYMEHTBI

3.

[Tporpamma 1o BHEypOUYHOH NEATETBHOCTH IO XUMHUH Ha yPOBHE OCHOBHOTO 00IIEro oOpa3oBaHusl COCTaBJIECHA HAa OCHOBE TpeOoBaHUil K pe3ylib-
TaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMs, MPEICTABICHHBIX B DenepaabHOM rocy1apCTBEHHOM
o0pa3oBaTeNbHOM CTaHAAPTE OCHOBHOTO 00mIero oOpa3oBaHus, a Takke llpumepHoil mporpammbl Boctiutanus.denepanbupiii 3akoH oT 29 .12
2012 Ne 273-@3 (pen . ot 31 .07 .2020) «O6 obpazoBanuu B Poccutickort deneparuny» (¢ U3M . u jao1 ., BCTym . B crty ¢ 01.09.2020) . — URL:
http://www .consultant .ru/document/cons_doc LAW 140174 (nara obparienus: 28 .09 .2020)

[TacnopT HammoHanabHOTO MpoekTa «O0pazoBanue» (yTB. npesuauymom Cosera npu I[Ipesuaente PO mo crparernyeckomMy pa3BUTHIO U HALKO-
HAJIBHBIM TIpoeKTaM, Tpotokois ot 24 .12 .2018 Ne 16). - URL: https://login .consultant.ru link?req=doc&base=LAW&n=319308&demo=1 (xara
obpamenus: 10.03.2021)

I'ocynapcrennas nporpamma Poccuiickoit @enepanuu «Pa3Butre o0pazoBanus» (yrBepxaeHa nocranopienueM [Ipasurenscrsa PO ot 26 .12

2017 Ne 1642 (pen . ot 22 .02 .2021) «O6 yTBEep»X)IEHUHU TOCYAapCTBEHHOU MporpamMbl Poccuiickoit ®@enepanun «Pa3utue oopazoBanus» . — URL:

http://www .consultant .ru/document/cons_doc LAW 286474/cf742885¢783e08d938 7d7364¢34f26f87ec138f (mara oOpamenus: 10 .03 .2021)
4 Ilpodeccuonansubiii cranaapt «llegaror (memparornyueckasi AesITEILHOCTh B AOMIKOJIBHOM, Ha4aIbHOM 0OOIIEM, OCHOBHOM O0IIEM, CpeJHEM O0IIeM
o0pa3zoBaHuHM), (BOCHHUTATENb, yuuTeb)» (pea. or 16.06.2019 r.) (ITpuka3 MunuctepcTa Tpyaa U conpanbHoi 3amuTel PO ot 18 okTsa6ps 2013r . Ne
544H, c N3MEHEHUSIMHU, BHECEHHBIMU NMPUKa30M MuHHCTEpCTBA Tpyaa U cou3amuTel PO ot 25 nexabpsa 2014 r. Ne 11151 u ot 5 aBrycrta 2016 r . Ne
422u) . — URL: // http://npodcranmaprnenarora.pd (mara oopamenus: 10 .03 .2021)

1. TIpodeccuonanbublii cranaapt «llegaror nononHUTENbHOrO 00pa3oBaHus JeTei u B3pociabix» (IIpuka3 MuHHMcTepcTBa Tpyda U COLUATBHON

3amuThl PO ot 5 mas 2018 r. Ne 298u «O0 yTBepx)aeHNU npodeccuoHanbHoro ctanaapra «llemaror 10omoJHUTENEHOTO 00pa3oBaHus AETEH 1
B3pocieix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh- standartov/index .php? ELEMENT ID=48583 (nata oopamenus: 10 .03 .2021)

denepanbHbIi TOCYIAPCTBEHHBIH 00pa30BaTeIbHBIA CTAaHIAPT OCHOBHOTO 00IEro 00pa3oBaHus (YTBEp)KIEH NMpUKa3oM MuHHCTEpCTBa 00pa-
30BaHuss ¥ Hayku P® or 17 mexabps 2010 r . Ne 1897) (pem.21.12.2020) . — URL: https://fgos.ru (mara o6pamenus: 10 .03 .2021)
7.denepanbHbIiA TOCYIapPCTBEHHBIH 00pa3oBaTebHBIN CTAHAAPT CPEIHEro 00Iero oopa3oBanus (yTBEpKIEH npuKka3oM MuHHCTEpCTBa 00pa-
30BaHus ¥ Hayku P® ot 17 mast 2012 r. Ne 413) (pen.11 .12 .2020) . — URL: https://fgos.ru (nata ooparenus: 10 .03 .2021) 8.Metoauueckue
PEKOMEHJIalMYU 0 CO3JaHUI0 M (HYHKIMOHMPOBAHHIO JIETCKUX TEXHOMapkoB «KBaHTOpMymM» Ha 0a3e 00IIe00pa3oBaTEeIbHBIX OpraHU3aIdi
(YyTBepiKaeHbI pacriopsbkeHueM MunucrepcTsa npocsetieHust PO ot 12 suBaps 2021 r. Ne P-4) . —

URL.: http://www .consultant .ru/document/cons_doc_LAW_374695 (naraoopamenus: 10 .03 .2021)

1. Meroanyeckre peKOMEHIAIMH IO CO3/1aHUI0 M (DYHKIIMOHHUPOBAHUIO LIEHTPOB IH(poBoro oopazoBanus «IT-ky0» (yTBEp:KIEHBI pacropsKe-

HueM Munucrepcrsa npocsenicaus P® ot 12 suaps 2021 r .Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc_LAW 374572
(maraoopamenwus: 10 .03 .2021)




IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma «B Mupe HayKu XUMUU» ACTAIU3UPYET COAEPKAHUE Kypca BHEYPOUHOM NIEATEIBHOCTH, AaeT MOAPOOHOE pacipeesieHne YacoB U MOCIIE0-
BATEJIbHOCTh U3YUYEHUS TEM U PA3/EIIOB.

Jannast mporpamma npeHazHaueHa JUisl yJamuxcsi 8 KJ1accoB, MO3BOJISET PACHIMPUTh U YIIIYOUTh Y yYalIMXCs MIPAKTUYECKOE MPUMEHEHHE MOJTYYEeHHBIX
TEOPETHUYECKUX 3HAHUU MO XUMHUH.

ABTOpCKas IporpaMMa paccurMTaHa Ha yJamuxcs 8 kiaccoB Ha 34 y4eOHBIX yaca, OPUCHTHPOBAHA Ha YIITYyOJICHUE W pacUIMpEHUE 3HAHUN, HAa PA3BUTHE
M0003HATEILHOCTH U MHTEPECca K XUMHUH, Ha COBEPIICHCTBOBAHUE YMEHHUH yJaIIUXCsl 00paIaThCs C BEIIECTBAMU, IIPOBOIUTH XUMUUYECKUN IKCIIEPUMEHT C
HCII0JIb30BAaHUEM COBPEMEHHBIX MPUOOPOB U 000PYIOBaHUS IIEHTPa 00Opa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HampaBiieHHOCTeH «Touku
pocTay.

[Tpu pa3zpaboTke mporpaMMBbI aKIIEHT JeNIajcs Ha BOIPOCHI, KOTOpbIE B 0a30BOM Kypce XMMHHM OCHOBHOM IIKOJIBI PACCMATPUBAIOTCS HEAOCTATOUYHO TOJTHO
WM HE pACCMATPUBAIOTCA COBCEM. 3aJaud M YIPaXHEHUS MOA0OpaHbI TaK, YTO 3aHATHUS MO MX OCMBICICHUIO U PEIICHUIO0 POXOIAT JHOO0 MapaieabHo C
M3Yy4aeMbIM Ha YPOKax MaTepHalioM, TMOO KaK MOBTOPEHHUE YXKE MOTYUCHHBIX 3HAHHH.

B 00ydyenun xumun OoJbIioe 3HaYeHHE MMEET dKCIepUMEHT. B mpoiiecce sKkcnepruMeHTaNnbHON paboThl ydaliuecs: MPUOOPETYT OMBIT MO3HAHUS peab-
HOCTH, SIBJISTFOIIMICS BAKHBIM 3TarioM (opMUpOBaHUS Y HUX YOEKIEHUN, KOTOPBIE, B CBOIO OUYEPE/b, COCTABIISIIOT OCHOBY HAy4YHOT'O MHUPOBO33peHUs. Pea-
JIU30BaTh YKa3aHHBIC 1IEJTU MTOMOXKET OCHAIIEHUE MIKOJBHOTO KaOMHETa XUMHUH COBPEMEHHBIMHU MPUOOpaMu U 000pyAOBaHUEM IIEHTpa 00pa30BaHUs €CTe-
CTBEHHO-HAyYHOH M TEXHOJIOTMYECKOoW HampaBieHHOCcTel «Touku poctay. Mcnonbp3zoBanue obopynoBanusi «Todyka pocTa» MpU peau3aii JaHHON Mpo-
rpamMMBbl TTO3BOJIUT CO3JaTh YCIOBUS:

* ISl paCIIMPEHUS COAEPIKAHUS IKOJIBHOTO XUMUYECKOT0 00pa3oBaHus;

* JIJIsI TIOBBIIICHUS TO3HABATENIbHOM aKTHBHOCTH O0YUaIOIIUXCS B €CTECTBEHHO-HAYYHOM 0051acTH;

* ISl pa3BUTHS TUYHOCTH peOEHKA B Mpoliecce 00yIeHHUsI XUMUH, €r0 CIIOCOOHOCTEH, (OPMUPOBAHUS U yIOBIETBOPEHUS COIUATBHO 3HAYUMBIX HHTEPE-
COB U MOTpeOHOCTEH;

* 17151 paboThI ¢ OMapEHHBIMU ITKOJILHUKAMH, OPTAHU3AIIMN WX PA3BUTHS B PA3IMYHBIX 00J1aCTAX 00pa30BaTeIbHOM, TBOPUECKON JACATEITHHOCTH.

KonndecTBeHHBIE SKCTIEPUMEHTHI TTO3BOJIAT MOTYyYaTh JOCTOBEPHYIO MH(GOPMAIIHIO O MPOTEKAHUH TEX WJIM MHBIX XUMHUYECKHX IMPOIIECcCax, O CBOMCTBAX
BemecTB. Ha OCHOBE MOTydeHHBIX IKCIMEPUMEHTATBHBIX JAHHBIX yYaIlHecsi CMOTYT CaMOCTOSITEIFHO JIeNIaTh BBIBOJBI, 0000IIATh PE3YNIbTATHI, BHISBIIATH
3aKOHOMEPHOCTH, YTO OJTHO3HAYHO OYJET CIIOCOOCTBOBATH MOBHIIIICHUIO MOTHBAIIMH O0yYEHHUS KOJILHUKOB.

AKTYaJlbHOCTh MIPOTPaMMBI B TOM, YTO OHA CO3[AET YCJIOBHS JJIsI COIMAILHOTO, KYIbTYPHOTO U MPO(ecCHOHAIBHOTO CaMOOIPEIEICHUs, TBOPUECKOM
camMopealln3aliy JHYHOCTH PeOEHKA, Pa3BUTHUS Y O0yUYaAIOIIUXCSl €CTECTBEHHO-HAYYHOW, MaTeMaTHIECKOH, MHPOPMAIIMOHHOMW TPaMOTHOCTH, (hopMupoBa-
HUSL KPUTUYECKOTO U KPEATHBHOTO MBIILJICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOW HAMPABICHHOCTU.3HAHHS M YMEHUS, HEOOXOIUMBIE
JUISL OpTaHHU3AINH UCCIICIOBATEIBLCKON IEATEIBHOCTH, B OYAYIIIeM CTaHYT OCHOBOM JJIsS OPTaHM3AIMHA HAyYHO-UCCIIEIOBATENbCKON AEITETbHOCTH B BY3aX,
KOJUIe/IXKaxX, TEXHUKYMax U T.J.



OnHUM U3 OCHOBHBIX NPUHIUIIOB ITOCTPOEHMS IPOTPAMMBI SBJISIETCS MPUHIUI JTOCTYIHOCTU. DKCIIEPUMEHTAIIbHBIE JaHHBIE, MOJIYYEHHbIE YUaIllUMUCA
IIPY BBIIIOJIHEHUH KOJIMYECTBEHHBIX OIBITOB, MIO3BOJIAT YYaLIUMCS CAMOCTOSITENIBHO J1E1aTh BBIBO/BI, BBIABIATE 3aKOHOMEPHOCTHU. [1oaX0abl, 3a/10KCHHBIC B
cojiepKaHue MPOTrpaMMbl Kypca, CO3/Ial0T HEOOXOAUMBIE YCIOBUS U1l CHCTEMHOTO YCBOCHHS YUALIUMHCS OCHOB HAyKH, JJIs1 00ECIIeYeHHs pPa3BUBAIOIIETO
Y BOCIHTHIBAIOIET0 BO3JCHCTBUS 00YUYEHUS HA JIMYHOCTH ydamierocs. @opMupyemble 3HaHUS TOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOSKICHUN IIKOJIBHUKA,
LEHTPaAJIbHBIM SIPOM €TI0 HAy4YHOT'O MUPOBO33PEHU.

IEJIA Y 3AJTAYU

K HanpaBieHnio nepBOCTENIEHHON 3HAUMMOCTH TIPH peau3aiu 00pa30BaTeNbHBIX (PYHKIUH peaMeTa «XUuMUs» TPaIullMOHHO OTHOCAT (POPMHUPOBAHKE
3HaHUI OCHOB XMMHYECKON HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOHN NEATETLHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphl. 3a/iaya MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUH — Ba)KHEHIIMUX (AKTOB, MOHIATUH, 3aKOHOB U T€OpEeTHYE-
CKHUX I0JIO’KEHHM, JOCTYITHBIX 0000IEHII MUPOBO33PEHYECKOI0 XapaKTepa, s13blKa HayKH, 3HAHUH O HayyHBIX METOJIaX U3Y4YEHUs BEIIECTB U XUMHUECKUX
peakiuii, a Takxke B (GOPMUPOBAHUU U Pa3BUTHU YMEHUH U CLIOCOOOB JIEATENIBHOCTH, CBA3aHHBIX C IUIAHUPOBAHUEM, HAOIIOACHUEM U IIPOBEIEHUEM XUMHU-
YEeCKOI'0 3KCIIEPUMEHTa, COOIII0IEHEM IIPaBUi 0€3011acHOr0 OOpalIeHUs C BELIECTBAMU B ITOBCEIHEBHON KU3HH.

Hapsny ¢ oTum nenm uzydeHus mpeaMera B MporpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
obpazoBanus. CeronHsi B 00pa3oBaHUN 0COO0 3HAYMMOM NPU3HAETCS HANPABICHHOCTh OOYUYCHHS HA Pa3BUTHE M CAaMOPA3BUTHUE JIMYHOCTH, (popMUpoBaHHE
e MHTEeIUIeKTa U o0mel KynbTypsl. OOydeHHe YMEHHIO YYUTHCS M TPOJIOIDKATh CBOE 00pa30oBaHME CAMOCTOSTENIBHO CTAHOBHTCS OJHOW M3 BAKHEUIIIHX
GyHKIMHI y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM NpH U3YYEHUU XUMUHM B OCHOBHOH ILIKOJIE JOMUHMpYIOLIee 3HaYeHNe PUOOPENH TaKue LeH, Kak:

(dbopMHpOBaHNE WHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHATUIO PEIIEeHUH, cIio-
COOHOM aJ1TanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

HalpaBJIEHHOCTh O0Y4YeHHUsI Ha CUCTEMaTHYeCKoe MPUOOIIEHNE YYaIIUXCsl K CaMOCTOATENbHOM 1M03HABATENbHOM JEATEIbHOCTH, HAYYHbIM METOAaM IO-
3HaHUs, (OPMUPYIOIIUM MOTUBALMIO U PA3BUTHE CLIOCOOHOCTEH K XMMUU;

obecrieueHne yCciIoBHH, CIOCOOCTBYIONIUX MPHOOPETEHUIO 00YYaIOIIMMHUCS OIBITa Pa3HOOOpPA3HOW JEATEILHOCTH, TIO3HAHUS U CAaMOITO3HAHMS, KITHOYe-
BBIX HaBBIKOB (KITIOYEBBIX KOMITETEHIIHI), IMEIOIINX YHHUBEPCATTFHOE 3HAUCHUE [T PA3INYHBIX BUIOB IESATEILHOCTH;

(dbopMupoBaHNE YMEHHI OOBSICHAT M OIICHUBATH SIBIICHUS OKPY)KAOIIETO MAPA HA OCHOBAaHUH 3HAHWH W OTIBITA, TIOJTYYCHHBIX MPH U3YYCHUN XUMHM;

dopmupoBaHre y 00yJAIONIMXCS TYMAaHHUCTUYECKUX OTHOIIECHHH, TTOHMMAHUS IEHHOCTH XMMUYECKUX 3HAHUH JUIS BBIPAOOTKH IKOJOTHUYECKH IEIeco0 0-
Pa3HOro NOBEJICHUS B OBITY U TPYIOBOU JAEATEIBHOCTHU B IIEISX COXPAHEHHS CBOETO 3/J0POBbS U OKPYXKAOIIeH MPUPOIHON Cpebl;

pa3BUTHE MOTHUBAILIMHU K 00YyUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE YCBOGHHUS OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHO-
CTH K OCO3HAaHHOMY BbIOOpY MPOGMIIS U HANIPABIEHHOCTH JaJbHEHIIEro 00ydeHusl.




COJEP)KAHUE KYPCA

PA3JIEJI 1. METO/IbI IIO3HAHUMS B XUMUU (4 YACA)

3HAKOMCTBO C OCHOBHBIMHM METOAAMM HAYKH. DKCIEPUMEHTAIbHbIE OCHOBBI XMMHH.3HAKOMCTBO HIKOJIBHUKOB C OCHOBHBIMU METOJAMH MCCIIECIOBAHUS U
00opyZ0BaHUEM LIEHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHOH U TEXHOJIOrn4eckoil HanpaBieHHocTel «Touku poctay.lIpaBuna noseaeHus B kKaOMHETE XU-
mun. Boausiii unctpykTax. IlpenacraBienne o TOYHOCTH M3MEpPEHHMH HMUQPPOBBIX JATYMKOB M aHAIOTOBBIX MpuOOpoB. IIpencraBieHue o Temmeparype
IJIaBJIEHUs, OOPaTUMOCTH ILJIABJIEHUS U KPUCTAJIIIM3ALUY.

ITpakTuyeckas padora Ne 1 «3ydeHue CTpOeHUS IJIaAMEHN».

JlaGopatopusiii onbIT Nel «Jlo kakoif TemmepaTypsl MOKHO HarpeTh BELIECTBO?».

JlaGopatopusiii onbIT Ne2 «M3MepeHne TeMIiepaTypbl KUTIEHHS BOABI C TOMOIIBIO JaTYMKa TEMIEPATYPhl H TEPMOMETPAY.
JlaGopatopusiii onbIT Ne3 «OnpeneneHue TeMeparypsl IIaBIeHUs U KPUCTALTU3AIIH METaJlIay.

PA3JIEJI 2. IEPBOHAYAJIbHBIE XUMWYECKUE ITOHATHSA (6HACOB)
HemHoro us ucropun xumun. XuMus BYEpa, CEroHs, 3aBTpa. [IpocTeie U cioxHbIe BemecTBa. PU3NYECKHE U XUMHUYECKUE CBOMCTBA BelecTB.Uucreie
BellecTBa U cMecH. OTIMYMe YUCTHIX BellecTB 0T cMecell. CocoObl pa3sieneHus cMeceil. 3aKOH COXpaHeHHsI MacChl BEILIECTB.



JlaGopatopusiii onbIT Ne 9 «Peakius coenunenus pocdopa ¢ kuciopoom, okcuaa gocdopa (V) ¢ Bo10i».
JlaGopatopusiii onbIT Ne 10 «Peakuus paznoxxkenus ruapokcuga meau (I11)».

Jlaboparopusbrit onbiT Ne 11 «Peakuus pa3inoxeHUs] MalaXuTay.

JlaGopatopuslii onbIT Ne 12 «Peakuus 3aMeIeHus: MM Kelle30M B PaCTBOPE METHOTO KyIIOpOCay.
Jlabopartopusblii onbIT Ne 13 «Peakiiust 3amenieHus: BOJOpOoAa IMHKOM B PACTBOPE COJITHOM KUCITOTHI».
JlaGopartopubiii onbIT Ne 14 «Peaknius 3amenieHus: BOJopoaa KaiabliueM(HaTPHEM, IMTHEM) B BOJIEY.
Jlaboparopuslii onbiT Ne 15 «Peakiius oOMeHa Mex 1y KapOOHATOM KaJIBITUS M COJITHON KUCITIOTOM.
Jlabopatopusblii onbIT Ne 16 «Peakiiust oOMeHa MeXay XJI0PUI0M Oapusi U CEPHOU KHCIOTOM.

Jlaboparopusrit onbiT Ne 17 «Peakuus HeHTpamu3aum

JIeMOHCTpalMOHHBIHN SKcriepuMeHT Ne 2 «BpiiesieHue 1 OTJIONIEHHE TeTIa — MPU3HAK XUMUYECKON PeaKIimy.

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHMYECKUX COEMHEHMIA (6UACOB)

Knaccudukanusa nHeopranndeckux coequHeHuii. OKCUAbBl — COCTaB, HOMEHKIIATypa, KiaccupuKanus, XuMudeckue cBoicTna. [loHsTHe 0 ruapokcugax —
KHCIIOTaX U OCHOBaHUsX. Ha3Banus u coctaB ocHoBaHui. [1[€10um, ux cBOICTBa M criocoObI monyueHus. HepacTBoprMble OCHOBaHUS, UX CBOMCTBA U CIIO-
coObl noyyenust. OKCUABI M TUAPOKCUIBI, 00Naaaomue ampoTepHbIiMu cBolicTBaMu. Kiaccudukanys KUCIOT (B TOM YKCIIe OPraHUYecKue U HeopraHnuye-
CKHe), UX COCTaB, HOMEHKIaTypa. O01ue XuMHUYecKrue CBOMCTBa KUCIOT. Psin akTuBHOCTH MeTauioB. CocTaB, HOMEHKIIATypa COJIe, MpaBuiia COCTaBIICHUS
dbopmyn coneit. XuMHUUYECKHE CBOMCTBA COJICH.

[Tpaktuueckas padota Ne 4 «[lonyueHrne METHOTO KyIOpocay.

Jlabopartopusiii onbiT Ne 18 «Omnpenenenue cocraBa BO3IyXay.

Jlaboparopusiit onbiT Ne 19 «Onpenenenue pH pa3nuunbix cpeay.

Jlaboparopnsriit onbiT Ne 20 «Onpenenenre KUCIOTHOCTH MTOYBY.

JlemoHcTpannoHHbIN dKcriepuMeHT Ne 3 «OcHoBanus. TermnoBoi 2peKT peakiinu rHAPOKCHIA HATPUS C YTIIEKHCIBIM Fa30M».

PA3AEJI 6. XUMUYECKAS CBA3b (4HACA)

Xumuueckas cBs3b. Buael xumnueckoi cBs3u. Kpucramnmueckoe crpoenue BeniectBa. Kpucraummueckne peléTkn — aTOMHas, HOHHasl, MOJIEKYJIsIpHas U
UX XapaKTEPUCTUKH.

JlemoHcTpannoHHbIN 3KcriepuMeHT Ne 4 «Temneparypa 11aBiieHHsI BEMIECTB C Pa3HbIMUA THITAMH KPUCTAIIMYECKUX PELIETOK



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJIbTaThl

OO0yJarmMics MOIYIUT BO3MOKHOCTD TSl JOPMUPOBAHUS CIACAYIOMNX JTHIHOCTHRIX Y'Y /1

* OIpeJielIeHe MOTUBALIMY U3YYeHHs yueOHOro MaTepHana;

* OIICHHBAaHUE YCBAMBAEMOT'0 YUeOHOTO MaTepuaa, HCXO/s U3 COIMAIbHBIX U IMYHOCTHBIX IIEHHOCTEH;

* MIOBBIIIIEHNE CBOETO 00PAa30BATEIBLHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YyYEHHIO OCHOBHBIX HCTOPHUYECKUX COOBITUMN, CBA3aHHBIX C PA3BUTUEM XUMUU
H 00I1eCTBA;

* 3HaHME [IPaBUJI TIOBEJACHMSI B UPE3BbIUANHBIX CUTYALUX;

* OLIEHUBAHUE COLUAIIBHON 3HAYMMOCTH NMPOQPECCUi, CBA3AHHBIX C XUMHEH;

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

MertanpeameTHblie pe3yJibTaThl

PerynsatuBHbie

OOyuaromuiics NOIYyIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEIYIOIIMX PEryiIaTUBHBIX YV 1:

* [[eJIeTIoNIaraHue, BKIIoYasi MOCTAaHOBKY HOBBIX 1I€Jel, MpeoOpa3oBaHUe MPaKTUUYECKON 3a7auu B [TO3HABATENIbHYIO, CAMOCTOATEIbHBIA aHAIU3 YCIOBUN
JOCTHKEHMS 11€JTM Ha OCHOBE yu&Ta BBIJICIICHHBIX YUUTEIEM OPUEHTHUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepHae;

* IJTAHUPOBAHUE MMYTH JTOCTHXKEHUS LeNIeH;

* YCTaHABJIEHHUE 1I€JIEBBIX IPUOPUTETOB, BBIJIEIICHUE aIbTEPHATUBHBIX CIIOCOOOB TIOCTHKEHUS LIENIH U BbIOOp Haubosee 3¢ pekTuBHOrO crocoba;

* YMEHHUE CAMOCTOATEIBHO KOHTPOIMPOBATh CBOE BPEMsI U YIIPABIIATH UM;

* YMEHHE IPUHUMATh PELICHUs B MPOOIEMHON CUTYalUH;

* IOCTAHOBKA Y4EOHBIX 3aj[au, COCTAaBJICHUE TIaHa U MOCIIEI0BATEIbHOCTH IEHCTBHIH;

* OpraHu3anus pabo4yero MecTa Mpu BHITOJTHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA,

* IPOrHO3UPOBAHME PE3YJIbTaTOB 0O0yUEHUs, OLICHUBAaHHE YCBOGHHOI'O MaTepHala, OlleHKa KaueCTBa U YPOBHS MOTYYEHHBIX 3HAHUHN, KOPPEKIU s TUIaHa U
croco0a ACHCTBUS MPU HEOOXOMMOCTH.

Ilo3HaBaTeNbHbIE

OO0yyaromuiics MOJIy4UT BO3MOXKHOCTH /17151 (POPMUPOBAHUS CIEIYIOMINX TTO3HABaTeNbHbIX Y Y /1:

* [IOKMCK U BblJIeJIeHUE HH(POPMAIIUH;

* aHAJIN3 YCJIOBUHN M TpeOOBaHUH 3a1a4H, BEIOOP, COMOCTABICHHE U 0OOCHOBAaHUE CIIOCO0A PEIIeHNUs 3a1a4H;

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

* BBIBIKEHHE U 0OOCHOBaHME T'MITOTE3BI, BBIOOD crioco0a e€ mMpoBepKH;

* CAMOCTOATENBHOE CO3/IaHUE AJITOPUTMa JeSITEIBHOCTH MIPU PELICHUH POOJIeM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa,



* YMEHUA XapaKTEPU30BaTh BEILIECTBA 10 COCTaBY, CTPOEHUIO U CBOKCTBAM;

* ONUCBHIBAHHUE CBOMCTB: TBEPJIBIX, JKUJKUX, FA3000pa3HBIX BEIIECTB, BBIJCICHUE UX CYIIECTBEHHBIX IPU3HAKOB;

* N300paKCHHUE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIILI0 XUMUYECKUX (OPMYIT U CYIHTHOCTH XUMHUYECKHUX PEAKIUI C MOMOIIBI0 XUMUYECKIX YPaBH e-
HUM;

* IPOBE/ICHHE HAOJIIOJACHHM, ONMMCAHNE MPU3HAKOB W YCJIOBHH TECYCHHUS XUMHUYECKUX PEAKIIMH, BHIMOJHEHNE XUMHUYECKOTO SKCIIEPUMEHTA, BBIBOIBI HA
OCHOBE aHaJIM3a HAOJIOICHU 32 SKCIIEPUMEHTOM, PEIICHUE 3a/1a4, IMOTy4YeHNe XUMUISCKON HH(HOPMAIIMHU U3 Pa3TUYHBIX HICTOUYHHUKOB;

* YMEHHE OPTaHU30BBIBATh UCCIICIOBAHUE C LIETBIO TPOBEPKHU TUIIOTES;

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

* YMEHHUE 00OBEKTHUBHO OIICHUBATH MH()OPMAIIHIO O BEIIECTBAX M XUMUYECKHX MPOIECCaX, KPUTHUECKA OTHOCUTHCS K TICEBIOHAYIHON HWH(POPMAITUH .

KoMMyYHHKATUBHEIE

OOyuarouuiicst HOIYIUT BO3MOXKHOCTH JUTS (DOPMUPOBAHHS CIEAYIONIMX KOMMYHUKATUBHBIX Y'Y J1:

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

* aJIGKBATHOE MUCIIOJIb30BAaHUE PEUEBBIX CPEJCTB JJIS y4acTHUs B AUCKYCCHM M apryMEHTAllUU CBOEH MO3UIMH, YMEHUE MPEICTABIATh KOHKPETHOE COJep-
’KaHHe C COOOIICHUEM €ro B MMCbMEHHOM U YCTHOM opme, olpeesieHre cnoco00B B3aUMOAECHCTBUS, COTPYIHUUYECTBO B IIOMCKE U cOope MHPOpMaLUH;

* OIlpeJiesIeHUe CIocO00B B3aUMOJCHCTBUSA, COTPYAHUYECTBO B IMOUCKE U cOope MH(OpMaIMK, y4acTUe B JUaoTe, IUIAaHUPOBaHUE OOIUX CIIOCOOOB pa-
00TBI, IPOSBIICHUE YBAXXUTEIHLHOT'O OTHOLIEHHUS K APYTHM yYaIUMCS;

* OTIFICAaHUE COMIEPKAHMSI BBITIOIHAEMBIX JIEHCTBHI C LIETBIO OPUEHTHPOBKH B MTPEIMETHOIIPAKTHIECKON AEITEITHHOCTH;

* YMEHUS YYUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPIAWHAIIMY PA3JIMYHBIX TIO3HUIIUI B COTPYIHHYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3HIIMIO, ApTYMEHTHPOBATh U KOOPIWHUPOBATH €€ ¢ TO3HUIUSAMHU MAPTHEPOB B COTPYAHUYECTBE MPHU BHIpa-
00TKe OOIIETO PEIICHUs] B COBMECTHOM JI€ATEIbHOCTH;

* OCYILECTBIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYJTHUUECTBE HEOOXOAUMYIO B3aMOIIOMOIITb;

* IJJAHUPOBATh 00IIHE CIOCOOBI PabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIUIO, OLICHKY JIeHCTBUI mapTHEPA, yMETh yOeKIaTh;

* IICTIOJIb30BaTh A/I€KBATHBIE SI3BIKOBBIE CPEJICTBA Uil OTOOPAKEHUSI CBOMX YYBCTB, MBICIIEH, MOTHBOB M MOTPEOHOCTEN; OTOOpakaTh B peun (OMHCaHue,
00BsSICHEHHUE) COJIepKaHNE COBEPIIAEMbIX JAEUCTBUIM, Kak B (hOpMe IPOMKON COLMAIIM3UPOBAHHON peuH, TaKk U B (hopMe BHYTPEHHEN peuH;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHLIMIO, UCIIONb3Ys CPEICTBA YCTHOW M MUCHhbMEHHOM KOMMYHHKAIIUU MPH paboTe C TeKCTaMU y4eOHUKa U J0-
MOJTHUTEIBHOH JIUTEPaTypO, CIIPaBOYHBIMU TAOJIUIIAMH, MTPOSBIISTh TOTOBHOCTh K YBaKCHUIO HHOM TOYKHU 3pEHHS TMPU O0CYKIECHUH PE3yJIbTaTOB BBITION-
HEHHOW paboTBhI.

IIpeamMeTHbIe pe3yabTaThl

OO0yuaromuiicss HayYuTCs:

* IPUMEHATH OCHOBHBIE METO/IbI IO3HAHMS: HAOIOICHNE, U3MEPEHHE, SKCTIEPUMEHT;

* ONHCHIBATh CBOMCTBA TBEP/BIX, )KUAKUX, FA3000pa3HBIX BEIIECTB, BBIICIAL UX CYIIECTBEHHBIC PU3HAKY;

* PacKphIBaTh CMBICI 3aKOHA COXPAHEHUS MACChI BEIIECTB, aTOMHO-MOJICKYJIIPHON TEOpUH;

* pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SIBJICHHS, HAa3bIBaTh MPU3HAKU M YCIOBHS MPOTEKAHU XUMUYECKUX PEaKIIHii;



* coOro1aTh MpaBmiia 6€301acHOi paboThI IPH MPOBEACHUH OIBITOB;

* [10JIb30BAThCA J1a0OPATOPHBIM 000PYIOBAHUEM H MTOCYIOM;

* [IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapakTepu30BaTh (HPU3NUECKHE U XUMHYCCKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHHI, TPOBOJAMTH OIBITHI, TOJTBEPIKIAAIONINE XU~
MHUYECKHE CBOMCTBA M3Y4YEHHBIX KIIACCOB HEOPTaHMUYECKHUX BEIIECTB,;

* PacKpBIBaTh CMBICI TIOHSTHUS «PACTBOP», BEIYUCIISTH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEICIEHHO N Mac-
COBOH J10JIeH PaCTBOPEHHOTO BEIIECTBA;

* XapaKTepU30BaTh 3aBUCHMOCTh (DU3NYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAITMYECKON PEMIETKH, ONMPEeIATh BHJ XMMHUYECKON CBSA3M B HEOPraHU-
YEeCKUX COCIMHCHUSX;

* IPOBOMTH OTBITHI [0 MOJTYUCHHUIO U U3YUCHHIO XUMHUYECKHX CBOMCTB Pa3JIMYHBIX BEIIECTB;

* PaMOTHO 00pamaThCs C BEIECTBAMHU B TIOBCETHEBHOM KHU3HH.

Obyuarowuiica NOIYYUM 803MONCHOCIb HAYUUMBCA:

* BBIJIBUTAaTh U MPOBEPATH IKCIIEPUMEHTAILHO THITOTE3bl O XMMUYECKUX CBOMCTBaX BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHS, UX CIIOCOOHOCTH BCTY-
naTh B XUMHYECKUE PEAKIIUH, O XapaKTepe 1 MPOIYKTaX Pa3IHYHbIX XUMHYECKUX PEAKIIHii;

* XapaKTepHU30BaTh BEIECTBA I10 COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATH IIPHUYUHHO-CIICACTBEHHBIE CBSI3H MEX/Y JTaHHBIMH XapaKTEPUCTUKAMH
BEILIECTBA;

* MCIIOJIK30BATh NPUOOPETEHHBIE 3HAHMUS ISl SKOJIOTUYECKH IPaMOTHOTO TIOBEJICHUS B OKpY KaloIIel cpee;

* UCIIOJIB30BaTh MPHOOPETEHHBIE KIIIOYEBBIE KOMIETEHIIMN MPU BBHITIOJHEHUH MPOEKTOB U PEIICHUH y4eOHO-MCCIIEOBATENLCKUX 3a7ad M0 U3yYSHHIO
CBOWCTB, CITOCOOOB TTOTYYEHUS M PACIIO3HABAHUS BEIIECTB;

* 00BEKTUBHO OI[CHUBATh HH(POPMAIIHIO O BEIIECTBAX M XMMHUYECKHUX MPOIECcCax;

* 0CO3HABATh 3HAYCHUE TEOPETHUYECKUX 3HAHHMI N0 XUMHH JIJIsl IPAKTHUECKOM 1EeSTETbHOCTH YENIOBEKa;

* CO3/1aBaTh MOJICNIN M CXEMBI JUIS PelIeHHs yueOHBIX 1 II03HABATENBHBIX 33/1a4;

IOHUMATh HEOOXOJMMOCTh COOIOICHUS TIPEITMCAHHM, TPEUIaraeMbIX B MHCTPYKIUSIX 110 HCIIOJIB30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHH U JIP.



TEMATHYECKOE INTAHUPOBAHUE

Ne | HammeHoBaHHe KoinuecTBo 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 JIKCIepH-
ONBITHI MEHTBI
1 | Meroas! mo3Ha- 1 1 3 0 Onpenensatb BO3MOXHOCTh IpoBene- | MaTepuaibHO-TEXHUYECKas

HUA B XUMHUHU

HUS peakuuid M MIpoleccoB, Tpelyro-
IIMX HarpeBaHMsL.

YMmenue BeIOMpaTh MPUOOPHI IS TIPO-
BEJCHUS  M3MEPEHUH, TpeOyromux
TOYHOCTH ITOKA3aHUN.

3HaTh MPOLECCH, MPOTEKAIOUINE IMPHU
IUTABJICHUN BELIECTB U UX KPUCTAJUIN-
3allHN.

YMmeHue paboTtath ¢ 00OpYyZAOBaHUEM
LEHTpa 00pa30BaHUs ECTECTBEHHO-
Hay4YHOU M TE€XHOJIOTMYECKOW HaIlpaB-
neHHocTel «Todku pocray.

YMeHue mnoyib30BaThCs HarpeBaTelb-
HBIMH NTPUOOPAMH.

IInanupoBaTh M OCYLIECTBIISTH Ha
IIPAKTUKE XMMHUUYECKUE DSKCIEPUMEH-
Thl, TPOBOJUTH HAOIIOAEHUS, JIeNaTh
BBIBOJBI 110 pe3yJbTaTaM 3KCIEpHU-
MEHTA.

CrnenoBaTh mpaBuiIaM 0e30macHOM pa-
00THI B JTaOOPATOPUU TPHU HMCIOIB30-
BaHUM XUMHUYECKOW MOCYIbl U 000pYy-

J0BaHUA, a TaK¥XKC IpaBUIaM 06pame-

0a3a nenTpa «Todka pocTay.
BHGKTpOHHLIe IIpE3CHTAlUN.
Caiitr  OUIIN. OTKpHITHIH
0aHK 3amaHuil s GopMUpo-
BaHUA CCTCCTBGHHO-HaquOﬁ
rpaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

vestestvennonauchnov—
gramotnosti
Catit EnuHas KOJUIEKIUA

u(poBbIX 00pa30BATEIBHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiir ®DenepalnbHbIl LIEHTP
MH(POPMAIMOHHO-
00pa3oBaTeNbHBIX 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/

HUS C TOPIOYMMHU BEI[ECTBAMU
B OBITY

IlepBoHauanbHbIC
XUMHUYECKHE I10-
HATUS

YMeTh 0oTaMyYaTh BOJAOIPOBOJIHYIO BO-
Iy OT JAUCTHJUIMPOBAHHOMW, 3HATH, IO-
4yeMy Ul IPOBEAEHUS KCIIEPUMEHTOB
UCMOJb3YIOT JUCTHJUIMPOBAHHYIO BO-
ay.

YMeTh oTMyaTh GU3NUECKue mporec-
Chbl OT XUMUYECKHUX PE AKIIUH.

3HaTh, YTO IPU NPOTEKAHUHU PEaKLUI
MOJIEKYJIbl BEIIECTB pa3pylLIatoTCs, a
aTOMBbl COXPAHSIOTCS (IJI BEILECTB C
MOJICKYJISIPHBIM CTPOCHUEM ).

3HaTh HOPMYIMPOBKY 3aKOHA U YMETh
IPUMEHSTh €ro Ha MPaKTUKe, NPH pe-
LIEHUU PACUETHBIX 3a/1ad4.

YMenue paborath ¢ 000pyrIOBaHUEM
LEHTpa 00pa3oBaHUsl E€CTECTBEHHO-
Hay4YHOU M TE€XHOJIOTMYECKOW HaIlpaB-
neHHocTel «Touku pocray.
[InanupoBaTh M OCYLIECTBIISITH Ha
IIPAKTUKE XHMHYECKUE DKCIEPUMEH-
Thl, TPOBOJUTH HAOIOAEHUS, JIeNaTh
BBIBOJIBI 110 pe3yJbTaTaM 3KCIepu-
MEHTA.

CrnenoBaTh mpaBuiaM 0e30macHOM pa-
00Thl B 1a00OpaToOpuu MPHU HCIHOJB30-
BaHUHM XUMHUYECKOW MOCYIbl U 000pYy-
JIOBaHUS, a TaKXKe MpaBUiiaM oOpaiiie-
HUS C TOPIOYMMH BEILECTBAMU B OBITY

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

Caiitr Emunag Kkoiiekius
nudpoBbIX 00pa30BaTEIbHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiir ®enepalbHbIl LIEHTP

MH(OPMaLIOHHO-
O6p330BaTeJIBHBIX pecprOB.
http://fcior.edu.ru/

PactBopb!

HMeTs mpencraBiieHUE O pa3HOU 3aBU-
CUMOCTH PAaCTBOPMMOCTH BEIECTB OT
TEMIIEPATYPHI.

MarepuanbHO-TEXHUYECKAs
0a3a nenTpa «Todka poctay.
DJIEKTPOHHBIE TPE3CHTAIUH.
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YMeTh Ucnosbp30BaTh HUPPOBONH MHUK-
pockonm IS W3ydeHUs (QOpMBI KpH-
CTaJIJIOB.

NmeTs mpencrtaBiieHHE O Pa3IMYHOU
HACBILIEHHOCTU PAacTBOpa pacTBoOpsie-
MBIM BEILIECTBOM.

YMeTh ompenensTh KOHIIEHTPAIHIo
pacTBopa, UCII0JIb3Yysl HHCTPYKLHUIO.
3HaTh CMOCOOHOCTH KPUCTAJLUIOTHAPA-
TOB pa3pyIIaThCs IPH HaIPEBaHHH.
Ymenne paboraTh ¢ 000pyIOBaHUEM
[eHTpa 00pa3oBaHUsl ECTECTBEHHO-
HAyYHOUM M TEXHOJIOTMUYECKOI Harpas-
nenHoctelt «Touku pocrtay.
[InanupoBaTh M OCYLIECTBIATH Ha
NPAaKTUKE XHWMHYECKHE SKCIIePUMEH-
Thl, NPOBOJUTH HAONIOAEHUSA, AENaTh
BBIBOJIBI 110 pe3yJbTaTaM 3KCIEepHu-
MEHTA.

CrnenoBaTh mpaBuiaM 0e30macHOM pa-
00TBl B 71a00paTOpUU IMPH HCIOJIB30-
BaHUM XUMHUYECKOW MOCYIbl U 000pYy-
JIOBaHMsI, a TakKe MpaBuiaM olparie-
HUS C TOPIOYMMHU BEIIECTBAMU B OBITY

Caiitr OUIIN. OTKpHITHIH
0aHK 3amaHuil s GopMupo-
BaHHUA CCTCCTBGHHO-HaquOﬁ
I'paMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit EnumHas KoOJUIEKIHA

U POBBIX 00Pa30BATEIBHBIX
pecypcos. http://school-
collection.edu.ru/catalog
Caiit ®enepanbHbld IEHTP
nH(pOpPMaIMOHHO-
00pa30BaTENbHBIX PECYpPCOB.
http://fcior.edu.ru/

XUMHYECKHUE pe-
aKIIun

Hcrnonp30BaTh XUMHYECKYIO CHMBO-
JUKY U CcOCTaBiIeHHS (OpMyT Be-
IIECTB, MOJIEKYJSPHBIX YpaBHEHHIA
XUMUYECKUX PeaKIuii.

[ToHnmMaTh  CymIHOCTH  Ipoliecca
HEHTpanu3auy U IPUMEHSThH MPOoLece
HEUTpaIU3aliy Ha IIPAKTUKE.

Ymenue paboraTh ¢ 000pyIOBaHHEM
LIEHTpa 00pa30BaHUs ECTECTBEHHO-

MarepuanbHO-TEXHUYECKAS
0a3a nenTpa «Todka poctay.
DIEeKTPOHHBIE NPE3EHTALNH.
Caiitr OUIIN. OTKpHITHIH
0aHK 3amaHuil U1 HOpMHUPO-
BaHUsl €CTECTBEHHO-HAy4YHOUH
I'PaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
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Hay4YHOU U TE€XHOJIOTMYECKOW HaIlpaB-
neHHocTel «Todku pocray.
[InanupoBaTh M OCYLIECTBIATH Ha
IIPAKTUKE XHMHYECKUE DSKCIIEPUMEH-
Thbl, IPOBOJUTH HAOIIOAEHUS, JIeJIaTh
BBIBOJBI 110 peE3yJbTaTaM JKCIIEpHU-
MEHTA.

CnenoBathk mpaBuiiaM 0e30macHO pa-
00TBl B 1a00OpaTOpPUM TMPH HCIIOJIB30-
BaHWW XMMHYECKOH MOCYABI U 000py-
JIOBaHUsA, a TaKKe MpaBwiaM oOparie-
HUS C TOPIOYMMHU BELIECTBAMU B OBITY

yestestvennonauchnoy-
gramotnosti

Caiit EnmHas KOJUIEKIUA

nudpoBbIX 00pa30BaTEIBLHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHblid IEHTP

MH(POPMAIIMOHHO-
00pa3oBaTENbHBIX PECYPCOB.
http:/fcior.edu.ru/

OcCHOBHBIE KJIac-
Cbl HEOpPTaHUYE-
CKUX COCIUHEHUN

KnaccupunupoBars u3ydaemble Be-
LIECTBA 10 COCTaBYy U CBOMCTBAM.
3HaTh OOBEMHYIO JIOJIO COCTaBHBIX
yacTen BO3ayXa.

YMeTs NpOBOAWTH NMPOCTEHIINE CHH-
T€3bl HEOPTraHWYECKHUX BEIIECTB C HC-
IIOJIb30BAHNEM HHCTPYKLIHH.

YnMerts onpenenats pH pactBopos.
IIpuMeHATh YMEHHMS IO ONPEIECICHUIO
pH B mpakTH4YeCKOU NEATENBHOCTH.
YMers  ompenensaTbs  KUCIOTHOCTh
IIOYB.

IIporHo3upoBaTh CBONCTBA BEIIECTB
Ha OCHOBE OOMIMX XHUMHYECKHX
CBOICTB M3YYEHHBIX KJIacCOB/TPYII
BEILECTB, K KOTOPBIM OHU OTHOCSITCS.
Ymenue paboraTh ¢ 000pyIOBaHHEM
IEHTpa 00pa3oBaHUs ECTECTBEHHO-
Hay4YHOU U TE€XHOJIOTMYECKOW HaIlpaB-
neHHoctel «Touku pocray.
[InanupoBaTh M OCYLIECTBIATH Ha

MaTepI/IaHBHO-TeXHH‘{eCKa}I
0a3a nenTpa «Todka pocTay.
BJICKTI)OHHLIG IIpE3CHTAlUN.
Caiitr OUIIN. OTKpHITHIH
OaHk 3amanuii st popmMupo-
BaHUA CCTCCTBGHHO-Hay‘IHOfI
rpaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiitr Emunag xoswrexkuus

u(poBbIX 00pa30BaTEIHHBIX
PECYpCOB. http://school-
collection.edu.ru/catalog
Caiir ®DenepalnbHbIl LIEHTP
MH(POPMAIMOHHO-

00pa3oBaTEeNbHBIX PECYPCOB.
http://fcior.edu.ru/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
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IIPAKTUKE XMMHUYECKUE DSKCIEPHUMEH-
ThI, TIPOBOJUTH HAOIIOACHUS, NIENaTh
BBIBOJBI 110 peE3yJbTaTaM 3KCIEpHU-
MEHTA.
CrnenoBaTh mpaBuiIaM 0e30macHOM pa-
00Tl B 1a00paTOpUU MPHU HCIHOIB30-
BaHWU XMMHYECKON MOCYABl U 000py-
JIOBaHMsI, a TaK)Ke MpaBmiiaM oOparie-
HUS C TOPIOYMMHU BEIIECTBAMU B OBITY
6 | Xumuueckas 4 0 Omnpenenars BUJ XUMHUYECKOH CBs3U B | MaTepuaabHO-TEXHUYECKas
CBSI3b COEIMHEHUH. 6a3a nenrpa «Touka pocTay.
[TokazaTh 3aBUCHUMOCTh (DU3MUYECKUX | DIIEKTPOHHBIE MPE3CHTAIUH.
CBOMCTB BemiecTB oT Tuna xumuue- | Cait OUIIN. OTKphITHIA
CKOM CBSI3U. 0aHK 3amaHuil a1 GopMupo-
Ymenue paboraTh ¢ 00OpYyIOBaHHEM | BaHHsI €CTECTBEHHO-HAYYHOU
LIEHTpa 00pa30BaHUsl E€CTECTBEHHO- | IPAMOTHOCTH.
HAYJYHON M TEXHOJOTHUecKoW Hampas- | https:/fipi.ru/otkrytyy-bank-
nennocteit «Touku poctay. zadaniy-dlya-otsenki-
[lnanupoBaTh W OCYIIECTBISATH Ha | yestestvennonauchnoy-
MPaKTUKEe XMMUYECKHE SKCIIepUMEH- | gramotnosti
ThI, MPOBOJUTH HaOmroAeHus, Aenath | Caiit EnuHas  Kosekuus
BBIBOJIBI 1O pe3yiabTaTaM »dKCIepHu- | HU(PPOBBIX 00pa30BaTENbHBIX
MEHTA. pecypcoB. http://school-
CrnemoBath mpaBuiiaM OesomacHoil pa- | collection.edu.ru/catalog
00THI B J1a0OpaTOpUU TPHU UCTOIK30- | Caldt DenepalbHBIA LEHTP
BaHWHM XMMHYECKOW TOCYABI U 000py- | MH(MDOPMAITMOHHO-
JIOBaHUA, a TaKKe MpaBWiIaM o0paie- | 00pa3oBaTeNbHBIX PECYpCOB.
HUsSI C TOPIOYMMH BelecTBamu B Obity | http:/fcior.edu.ru/
OBILEE KOJIMYE- 34 20
CTBO HACOB IIO

[NPOTPAMME
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K&J’ICHI[&pHO-TCM&TH‘-I@CKOC IJIAHUPOBAHUC



Ne n/m Mara npo- Tema Konnye- Hcnonb3oBanne 000pyA0BaHHS HEHTPA eCTECTBEHHOHAY Y-
BelCHUH CTBO 4aCOB HOIl HANIPABJIEHHOCTH
HenTpa «Touka pocra»
PA3JIEJI 1. METO/IbI IO3HAHUS B XUMUMU (4 YACA)
1 OCHOBHBIE METO/IbI HAYKHU 1 [udposas nadboparopust ¢ JaTUNKAMU
DKCrepUMEHTAIbHBIE OCHOBBI XUMHUHU
2. [IpakTuueckas padota Ne 1 «M3ydenue 1 JlaTuuk TeMieparypsl TEpMONapHbIA, CHUPTOBKA
CTPOCHHUS TJIAMEHUY
3. [IpencraBieHne 0 TOYHOCTH U3MEPEHUIN 1 JaTtuukoBas cuctema
U(POBBIX JATYUKOB U aHAJIOTOBBIX
npuOopoB
4. [IpencraBienue o TeMieparype iaBie- 1 JlaTuuk TeMiieparypsl IJIATUHOBBINA, TEPMO METP, dJIEKTpUUECKast

HUS M O0OpaTUMOCTH ILIABJICHUS.
Jlaboparopusriii onbiT Ne 1 «Jlo kakoi
TEMIIEpaTypbl MOKHO HarpeTh Bellle-
CTBO?».

JlaGopatopHslii onbIT Ne 2 «M3mepenue
TEMIEPATYPbI KUIIEHUS BOJBI C IOMO-
IO 1aTYMKA TEMIIEPATyphl U TEPMOMET-
pa».

[IpencraBienue o KpUCTAIU3ALINN.

JlaGopatopHslii onbIT Ne 3 «Omnpenerne-
HUE TeMIIepaTypbl IUIaBIEHUS U KPH-
CTAJIJIM3aLlUU METAJLIa

IJIMTKA, CIUPTOBKA

I[aT‘{I/IK TEMIICPATYypPhbL HHaTHHOBBIﬁ, TCPMO METP, SJICKTPUICCKAs
IUINTKA, CIIMPTOBKA

Jlatunk TeMnepaTypsl INIATHHOBBINA, TEPMO METP, FNEKTPHUUECKast
IUIUTKA, CIIUPTOBKA

JlaTunk TeMnepaTypsl TEpMOIIAPHBIH

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMHWYECKUE ITOHATHUSA (6 YACOB)

5) HeMHoro n3 ucropuu XumMun 1 Joxnansl
Xumus BU€pa, CEroJIHs, 3aBTpa
6. [IpocTble U ClIOXKHBIE BEIIECTBA 1
Du3nYECKUEe U XUMUYECKUE CBOMCTBA
BEIIIECTB
7. YucTsle BellecTBa U cMecu. OTInyue 4u- 1 JlaTuuK 37eKTPONPOBOAHOCTH, U(POBOH MUKPOCKOIT

CTBIX BEIIECTB OT CMECEN.
JlabGopaTopusrit onbIT Ne 4 «Onpenere-
HUE BOJIOTPOBOIHON U JUCTUIUTUPOBAH-




HOHU BOJIBD»

8. [Tpaktrueckas padota Ne 2 «CriocoOsl
pasiesicHUsl CMecei»

CnupToBKa

9. 3aKOH COXpaHEHUs1 MacChl BELIECTB.
JleMoHCcTpannoHHBIN SKcniepuMeHT Ne 1
«3aKOH COXpaHEHUs1 MacChl BEIIECTBY

Becnr OJICKTPOHHBIC

10. 3aKOH COXpaHEHUsI MacChl BEIIECTB.
Pewenne pacdyeTHsIX 3a1a4

PA3/IEJ 3. PACTBOPBI (8 YACOB)

11. [TonsiTre 0 pacTBOpax: OmpeaeieHue
pacTBOpPOB, PaCTBOPUTEIIH, KJIaCCUPUKa-
11l PACTBOPOB.

Jlab6opaTtopusbiit onibIT Ne 7 «llepechi-
LICHHBIA pacTBOP»

I[aT‘{I/IK TEMIICPATYypPhbL IUIATHHOBBIN

12. PactBopuMOCT®b.

JlaGopatopHslii onbIT Ne 5 «M3yuenue
3aBUCUMOCTH PACTBOPUMOCTH BELIECTBA
OT TEMIIEPATYPBI».

I[aT‘{I/IK TEMIICPATYypPhbL IUIATHHOBBIN

13. Kpucrannoruapatsi.

Jlab6opaTopusrit onbIT Ne 8 «Omnpenere-
HUE TeMITepaTypbl Pa3JIOKCHUS KPUCTA-
JIOTUApATa

JlaTuuk TemiiepaTypsl ILIATHHOBBIN

14. BeIpamuBanue KpuCTaLIoB.
JlaGopatopuslii onbIT Ne 6 «Habnronenue
3a pOCTOM KPHUCTAJLJIOB

[TudpoBoii MUKpOCKOTT

15. CrniocoObl BbIpayKeHUS! KOHIIEHTPAILUU
PacTBOPOB: MaccoBasi OISl PaCTBOPEH-
HOTO BEIIECTBa, MOJISIPHAsI KOHIICHTpa-

st
16 Pemienne pacueTHbIX 33124
17. [IpaxTuueckas padora Ne 3 «Omnpenerne- JlaT4nK ONTUYECKOM TUIOTHOCTH

HUE KOHIICHTPAIIUU BEIIECTB KOJIOPHMET-
PUYECKUM T10 KaTMOpOBOYHOMY Tpadu-




Ky»

18.

[TonBeeHUE UTOTOB MIPAKTUIECKOM pa-
00T1BI Ne3

PA3JIEJI 4. XUMHNYECKHUE PEAKIIUU (6UACOB)

19.

Xumunueckue peakuuu. [IpuzHaku xumu-
YECKUX PEAKLUH.

JleMOoHCTpalMOHHBIN SKcriepuMeHT Ne 2
«Bp1eneHne 1 MOIJIOIIeHUE TeIlla —
IIPU3HAK XMMHUYECKOM peaKkLum»

JlaTuuk TemiiepaTypsl ILIATUHOBBIN

20.

Knaccudukanuss XaMUYECKHX peaKIui
10 Pa3JIMYHBIM ITPU3HAKAM

21.

Peakuus coenuuenust.

JlaGopaTtopusbiit onbIT Ne 9 «Peakuust co-
equaeHUS (pocdopa ¢ KUCIOPOIOM, OK-
cuna docdopa (V) ¢ Bomoi»

22.

Peakuust paznoxxeHus.
JlaGopatopHslii onbIT Ne 10 «Peakuus
pazioxeHus ruapokcuaa meau (I11)».

Jlaboparopusriii onbiT Ne 11 «Peaknus
Pa3oKEeHUsI MaJlaxuTa»

CrnuproBka

CnuproBka

23.

Peaknus 3ameneHus.

Jlab6opaTtopusrit onbIT Ne 12 «Peakius
3aMeIIeHUs] MEJH JKEJIE30M B PacTBOpe
METHOTO KYIIOPOCay.

Jlab6opaTtopusrit onbIT Ne 13 «Peakius
3aMelleHus] BOJIOpOa IMHKOM B PacTBO-
e COJISTHOM KUCIOTBD.

Jlab6opaTtopusrit onbIT Ne 14 «Peaxius
3aMeIleHus] BOJIOpoAa KalbliieM (HaTpu-
€M, JINTHEM) B BOJIC»




24 Peakmus oOmeHa. 1
JlaGopaTtopusbiii onbiT Ne 15 «Peakius
oOMeHa MeX1y KapOOHATOM KaJIbIIHS U
COJIIHOW KHCIIOTOM.

JlaGopaTtopusbiii onbiT Ne 16 «Peaknus Hatuuk pH
oOMeHa MEXTy XJIOPHIOM Oapwsi U cep- Hatuuk pH
HOU KUCJIOTOI»

Peakuusa HelTpanu3anuu.

Jlaboparopusriii onbiT Ne 17 «Peakuus
HEUTpATU3ALIHI

PA3JIEJI 5. OCHOBHBIE KJIACChl HEOPTAHUYECKHWX COEIUHEHUM (6 YACOB)

26. OKcHIEbL. 1 [Tpubop 1u1g onpenenenus cocTaBa BO3yxa
Jlaboparopusiii onbiT Ne 18 «Onpenene-
HUE COCTaBa BO3IyXa»

27. OcHoBaHus. 1 Jo3aTop 00bE€Ma KHUAKOCTH, OIOpETKa, JATYHK TEMIEpaTyphbl
JlemoHcTpanMoHHBIN SKkcriepuMeHT Ne 3 IUTATUHOBBIN, JATYUK JaBJICHUs, MAaTHUTHAs MEIIaIKa
«OcHoBanus. TernoBoii 3 exT peakuu
TUAPOKCUIA HATPHUS C YTJIEKUCIIBIM Ira-
30M»

28. Kucnotsr. 1 Hatuuk pH
JlabGopaTopusrit onbIT Ne 19 «Omnpenerne-
Hue pH pa3nuuHbIX cpeny.

29. JlaGopatopssrii onbIT Ne 20 «Omnpenene- 1 Hatunk pH
HUE KHCJIOTHOCTH TTOYB)»
30. Comn 1

[TpaxTnueckast padbota Ne 4 «Ilomyuenue

MEIHOT0 KyIopoca [ucposoit MUKpOCKOIT

ITogBenenue UTOroB NMPakTUYECKOU pa-
60ThI No4

PA3JIEJI 6. XUMHNYECKAS CBSI3b (4 YACA)

31. ‘ XUMHYECKasI CBA3b U €€ BUJIBI 1




32.

Kpucrannuueckoe cTpoeHUE BELIECTBA.
Kpucramnunyeckue pemerku.

JaTuuk TemriepaTypsl INIATUHOBBIN, JATUHUK TEMIEPATYpPbI TEP
MOITapHbIN

JlaTuuk TeMreparypbl INIATUHOBBIN, TaTYUK TeMIIEpaTyphl TEP
MOITapHbIN

33. JeMoHCTpanoHHbIN SKcriepuMenT Ne 4 JlaTuuk TeMIieparypsl IUIATUHOBBIN, JaTYUK TEMIIEPATYPHI TEP
«Temneparypa 1IaBjIeHHs BELIECTB C MOIIapHBIN
pa3HbIMU TUIIAMU KPUCTAJUIMYECKUX Pe-
HIETOK»

34 HroroBoe 3ansitue




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Xumus. 8 knacc: yaeouuk/O.C.I'abpuensa, U.I.Ocrpoymos,C.A.CiagkoB.-4-¢ u3., ctep.- Mocksa: [Ipocsemenue,2022.

METOJNYECKUE MATEPHUAJIBI U1 YUUTEJIA

becnanos IlaBen MBanoBuy, JlopodeeB Muxaun BukropoBmu.Meromuueckoe mocodue «Peanmmszanus oOpa3oBaTeNbHBIX MPOrpamMM ecTe-
CTBEHHOHAY4HOH M TEXHOJOTMYECKON HAIpPaBIEHHOCTEN 110 XMMHH C UCIIOJIb30BaHUEM 000pyI0BaHus LieHTpa «Touka pocTan.

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.

9.

BacunseB B.I1., Mopo3osa P.I1., Kouepruna JI. A. IlpakTukym 1o aHaauTH4ecKoM XUMHUM: Y4eO. mocobue Juist By30B. — M.: Xumus,
2000. — 328 c.
I'pocce DO., Baiicmanrens X. Xumus ans aro603HatenbHbIX. OCHOBBI XUMUK U 3aHMMaenbHble onbIThl. ['IP. 1974. Ilep. ¢ nem. — Jl.:

Xumus, 1979. — 392 c.

Heprronsiy B. @. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

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

Hcnonb3oBanue nu¢poBbIx JabopaTopuii npu o0ydueHuu xumun B cpeane mkone/becnanos I1. M. opodees M.B., XKunun .M., 3u-
muHa A ., OpxexoBckuii I[1.A. — M.: BUHOM. Jlaboparopus 3nanuit, 2014. — 229 c.

Kpucramnsl. Kpucramnorunparsl: Metoauueckue ykazanus kK sadopaTopaeiM padotaMm. 6. Mudraxosa H. I11., ITerposa T. H., Paxmaty-
muHa 1. ®. — Kazans: Ka3zaH. roc. Texsoiu. yH-T., 2006. — 24 c.

Jleencon U.A. 100 BompocoB M OTBETOB MO XUMHH: MaTepuanbl JUisl IKOJbHBIX pedepaToB, (aKkyIbTaTUBHBIX 3aHATUI U CEMUHApOB:
Y4yebOHoe mocobue. — M.: «M3marensctBo ACT»: «M3marensctBo Actpensby, 2002. — 347 c.

Jleercon 1. A. Xumuueckue peaknuu: TermoBoit a¢dekt, pasHOBecHe, ckopocTh. — M.: 8. OO0 «M3nmatenberBo Actpens, 2002, — 192
c.

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

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



11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

22.
23.

Heopranuueckas xumusi: B 3 1./ ITox pen. YO. /1. TperpsikoBa. T. 1: ®u3nko-xuMu4eckue OCHOBBI HEOPTaHMUYECKOW XMMUU: YUEOHUK
i cTya. Beicul. yued. 3aBeaenuit/M. E. Tamm, FO. JI. TperbsikoB. — M.: M3natensckuit neHTp «Akanemus», 2004. —240 c.

[TerpssnoB U. B. Camoe HeoObIkHOBEHHOE BemiecTBO B mupe. — M.: [lemaroruka, 1976. — 96 c.

CrpenwsuukoBa JI. H. 13 yero Bcé cnemano? Pacckassl o BemectBe. — M.: Sy3a-ipecc. 2011. — 208 c.

CycnennukoBa B.M, Kucenepa E. K. PykoBoACTBO 110 TPUTOTOBJIEHUIO TUTPOBAaHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.
®dapaneit M. Ucropus ceeun: [lep. ¢ anri./Ilox pen. b. B. HoBoxxunosa. — M.: Hayka. ['maBHas pempakius pu3nKo-MaTeMaTHIECKOM JIH-
teparypsbl, 1980. — 128 c., un. — (bubmmoteuka «KBaHT»)

Xomuenko I'. I1., CeBactrsinoBa K. 1. OxucnutenbHO-BOCCTaHOBUTEIbHBIE peakiiuu. — 16. M.: IIpocBemenue, 1989. — 141 c.
Ounuknonenus 1 netei. T. 17. Xumus / I'nas. pen.B. A. Bomoaun, Bex. Hayd. pen. 17. W. Jleencon. — M.: Apanra +, 2003. — 640 c.
Optumo JI. Bopa: kHUTa 0 caMoM BaKHOM BeliecTse B mupe: mep. ¢ ¢pun. —M.: 18. Kommacl'un, 2019. — 153 c.

Yeptkos 1.H., Kykos II. H. XuMuueckuii 3kCriepuMeHT ¢ MaJIbIMU KoJudyecTBaMu peakTuBoB. M.: [Ipocsemenne, 1989. — 191 c.

Caiit MIY. [Iporpamma Kypca XHUMUU I ydaluxcst 8—9 KJIacCOB 0011e00pa3oBaTeIbHON IIKOJIBI.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

Caiir ®UITU. OTkpeIThIil OaHK 3amaHuii A1 GOPMHUPOBAHKS €CTECTBEHHO-HAay4HO# rpamoTHOCcTH. https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit Enunas xosutekiust udpoBbix oOpa3oBaTebHbIX pecypco.http://school-collection.edu.ru/catalog

Caiit ®enepanbHblil IEHTP HHPOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcoB. http://fcior.edu.ru/
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHME

CnpaBounble Tabnuupl, [lepuoanueckas cucrema xumuueckux nementoB .M. Menzeneesa, Tabnuia pacTBOPUMOCTH, 3JIEKTPOXUMUYECKHI
PAL HAIIPSDKEHUI METAJUIOB, MOJIENIN KPUCTAJUIMYECKUX PELIETOK, MOJIEIN aTOMOB.

OBOPYJIOBAHUE JIJ1S1 TIPOBEJEHU A JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPAILIAI

OBOPYJIOBAHUME LIEHTPA "TOYKA POCTA":
- JaTYMK TEMIIepaTypbl (TEPMOINIAPHBIN);

- CIIUPTOBKA,

- JATYUK TEMIIEPATYPhI IUNIATUHOBBIN;

- TEPMOMETD;

- JJIEKTPUYECKAs TUINTKA,

- JaTYUK DJIEKTPOIIPOBOAHOCTH;

- LU (poBOI MUKPOCKOTT;

- IpUOOP ISl ONBITOB C JIEKTPUUECKUM TOKOM;
- BECBI JIEKTPOHHBIE;

- IpuOOP ISl OIIPEIEICHNs COCTaBa BO3yXa;

- TaTYUK ONTHYECKOH TUIOTHOCTH;

- natuuk pH;

- 103aTOp 00beMa JKUIKOCTH;

- OropeTka;

- TATYMK JIaBJICHMUS;

- MarHUTHasl MellaniKa.

[taTuBel 1a00pAaTOPHBIE, IITATUBBI AJI MPOOUPOK, TPOOUPKU, TPOOUPKOAEPKATETN, MEPHBIEC IUIMH/IPBI, XUMUYECKHE CTaKaHbl, KOJIOBI, Be-



CBI JJADOpaTOpPHBIE C pa3HOBECAMH, BOPOHKH, CTEKIISIHHBIC TTAJIOYKH, (PUIBTPOBAIbHAS OyMara, ClIuYKu, KOMIUIEKTHI PEaKTUBOB, HAOOPHI MH-
JUKAaTOPOB.






