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IHosicHUTEJLHAS 3aIIHCKA

HporpaMMa 110 BHCypO‘-IHOfI ACATCIIBHOCTHU «3aHUMaTelIbHas XUMHI) COCTaBJICHA HA OCHOBE:



1. TpebGoBanuii k pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTELHON MPOTrpaMMBbl OCHOBHOTO 00111ero 00Opa3oBaHusl, IPEICTABICHHBIX B
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1ot ., Bctyn . B cuiy ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons_doc LAW 140174 (nata o6pamenus: 28 .09 .2020)

2. Tlacnopt HanmoHanbHOTO NpoekTa «ObpasoBanue» (yrB. npesuanymom Cosera npu [Ipesunente PO no crparernueckoMy pa3sBUTHIO U
HAI[MOHAJILHBIM TPOEKTaM, IpoTokoJ oT 24 .12 .2018 Ne 16). - URL.: https://login .consultant.ru
link?req=doc&base=LAW&n=319308 &demo=1 (mata obpamenus: 10.03.2021)

3. TocynapcrBennas nporpamma Poccuiickoit @enepanuu «Pa3zsutue oo6pasoBanus» (yrBepxaeHa nmoctanosinenuem [Ipasurenscrsa PO ot 26
.12.2017 Ne 1642 (pen . ot 22 .02 .2021) «O6 yTBep:keHUU rocyaapcTBeHHo# nporpammsl Poccuiickoit denepaunn «Pa3zputue oOpazoBaHus»
. — URL:http://www .consultant .ru/document/cons_doc LAW 286474/cf742885e783e¢08d938 7d7364e34126187ec138f (naTa obpamenus: 10
.03.2021) 4.ITpodeccuonanpubiii cranaapt «I[legaror (memxarorudeckas qesTEIILHOCTD B JIOMIKOJILHOM, HA9aIbHOM 00IIEM, OCHOBHOM OOIIIEM,
cpenHeM o0riemM oOpa3oBaHuH), (BoCUTATENb, yuuTelb)» (ped. oT 16.06.2019 r.) (Ilpukaz MunuctepcTBa Tpyaa U COLMAIBHON 3amuThl PO
oT 18 okTsa0ps 2013r . Ne 544H, c u3MeHEeHUSIMH, BHECEHHBIMU ITPUKa30M MuHucTepcTBa TpyAa u couzamutel PO ot 25 nexadbps 2014 r . Ne
11150 m ot 5 aBrycra 2016 . Ne 422n) . — URL: // http://npodcranmaprnenarora.pd (mata odpamenus: 10 .03 .2021)

4. Tlpodeccrnonanbhblii crangapt «llegaror nonoaHuTenbHOr0 006pazoBaHus aerel U B3pocibix» (IIpuka3 MuHucTepcTBa TpyAa U COLMAIBHOM
3amuThl PO o1 5 mast 2018 r. Ne 298n «O06 yTBepkaeHun MpodecCHOHAIBHOTO cTanaapTa «l[legaror 10moTHUTETEHOTO 00pa3oBaHus ACTEH U
B3pocibix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh- standartov/index .php? ELEMENT ID=48583 (nara ooparmenus: 10 .03 .2021)

5. @enepalbHbII rocyaapcTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT OCHOBHOTO 00111ero 0Opa3oBaHus (YyTBEpKAEH puKka3oM MuHHCTEpCTBa
obpaszoBanus u Hayku PD ot 17 aexabps 2010 r. Ne 1897) (pen.21.12.2020) . — URL.: https://fgos.ru (mata oopamienus: 10 .03 .2021)
7.DenepanbHBIA TOCYAapCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEIHETO 00IIero oOpa3zoBaHus (YTBEPKIAEH MPUKa30oM MHUHUCTEPCTBA
obpaszoBanus 1 Haykd PD ot 17 mast 2012 r. Ne 413) (pen.11 .12 .2020) . — URL.: https://fgos.ru (mara obparnenus: 10 .03 .2021)
8.MeTomueckre peKoOMeHIaluu Mo CO3JaHMI0 U (PYHKIIMOHUPOBAHUIO AETCKUX TexHOMapkoB «KBanTopuym» Ha 6a3e o0Ouieo0pa3oBaTeabHbIX
opranu3zaiii (yrBepKaeHsl pacrnopsbkeHrneM Munucrepcersa npocsererust PO ot 12 susapst 2021 r . Ne P-4) . —URL.: http://www .consultant
.ru/document/cons_doc_LAW_374695 (mara oopamenus: 10 .03 .2021)

6. Meroanueckue peKOMEHAAUU 10 CO3aHMI0 U (PYHKIIMOHUPOBAHUIO IIEHTPOB HudpoBoro odbpazoBanus «IT-kyd» (yTBep:KaeHbI
pacriopsbkeHreM MunuctepcrBa npocserienus PO ot 12 susapst 2021 r . Ne P-5) - URL: http://www
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IHHOACHUTEJIBHAA 3AIIUCKA

HporpaMMa «3aHuMaTeIbHAsS XHMHSD) ACTAIIU3UPYCT COACPIKAHUC KYypCa BHCypO‘lHOﬁ ACATCIIBHOCTH, OacT HO,ZLpO6HO€ pacnpeaciicCHuC 4YacoB U
MoCJICAOBATCIIbHOCTD U3YUCHHUA TCM U PA3ICJIOB.



JlaHHas mporpaMmMa mpeJHa3HayeHa Ui ydamuxcs 7-8 KJIaccoB, paccunmTaHa Ha 136 yyeOHBIX 4acoB, OPUEHTHPOBAHA Ha YTIyOJEHHE M pacIIupeHHe
3HaHUH, Ha pa3BUTHE JIOO03HATENFHOCTH M MHTEpeca K XMMHHU, Ha COBEPUICHCTBOBAHME YMEHMH YydallMXcs OOpaIiathCsi ¢ BEIIECTBAMH, MPOBOIUTH
XUMUYECKUN SKCIEPUMEHT C MCIIOJIb30BAaHHEM COBPEMEHHBIX MPUOOPOB U 000pYIOBaHHS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOH U TEXHOJOTHUECKOU
HarpaBiieHHOCTeN «Touku poctay.

[Tpu pa3paboTKe MporpaMMBbl aKLIEHT JIeNIaIcs Ha BOIPOCHL, KOTOPbIE B 0a30BOM Kypce XMMUU OCHOBHOM IIKOJIBI pACCMATPUBAIOTCS HEJOCTATOYHO TTOJIHO
WIA HE PacCMaTPUBAIOTCS COBCEM. 3aJaudl U YIPAKHEHHUsS MOA0OpaHbI TaK, YTO 3aHATHUS 10 UX OCMBICICHUIO M PEUICHUIO MPOXOIAT JIHO00 MapaielabHo ¢
M3Yy4aeMbIM Ha YpOKax MaTepHalioM, JIN0O KaK IIOBTOPEHUE YXKE MMOTYyUCHHbBIX 3HAaHUM.

B 00yuennn xumum Oo0NbIIOE 3HAYCHHE HMMEET AKCIEPHUMEHT. B mporecce 3KCrepruMEHTabHOW paboThl ydamiuecs: MPHOOPETYT OIBIT TO3HAHHS
peaTbHOCTH, SIBIISIOMIMKCS BKHBIM 3TarioM (OPMHUPOBAHUS Yy HUX yOSKIECHHA, KOTOPBIE, B CBOIO OYEPE/lb, COCTABISIOT OCHOBY HAYYHOTO MHPOBO33PEHUSI.
Peann3oBaTh yka3aHHBIC IIETH TOMOXKET OCHAIIEHHE IIKOJFHOTO KaOMHETa XMMHH COBPEMEHHBIMH MPHOOpaMu M 00OpYyJOBaHMEM IEHTpa 0O0pa3oBaHUs
€CTECTBEHHO-HAYyYHOW W TEXHOJIOTMUeCKOoW HampaBiieHHOcTel «Touku poctay. UcnonszoBanue o6opynoBanusi «Touka poctay Mpu peann3anvud JaHHON
MIPOrpaMMBbI TIO3BOJIUT CO3JaTh YCIIOBHUS:

* JUIsl paCIIMPEHUS COJEPIKAHUS IKOJIBHOIO XMMHUECKOT0 00pa3oBaHMUs;

* JUIsI TIOBBIIIEHHUS IO3HABATEJIbHOM aKTUBHOCTU 00YYarOIIMXCSl B €CTECTBEHHO-HAYyYHOU 0051acTH;

e JUId pa3BUTHA JMYHOCTH peOEHKa B Mpolecce OOydeHHs] XUMHUHU, €ro CrHocoOHOcTed, (OpMHUpPOBAaHUS M YIOBJIETBOPEHHUS COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

* JUIst pabOTHI ¢ 0JIapEHHBIMU IIKOJIbHUKAMU, OPraHU3allii UX Pa3BUTHUS B PA3JIMYHBIX 00JIacTAX 00pa30BaTeIbHOM, TBOPUECKOMN AEATEIbHOCTH .

KonunuecTBeHHBIE AKCIEPUMEHTHI MO3BOJIAT MOJIy4YaTh JOCTOBEPHYIO HH(POPMAIIUIO O MPOTEKAHUHU TE€X WJIM MHBIX XMMHYECKHUX MPOIECCaxX, O CBOMCTBAX
BenlecTB. Ha 0CHOBE MOTY4YEHHBIX 3KCIIEPUMEHTAIBHBIX JAHHBIX Y4YalllUecsi CMOI'YT CAMOCTOSITENIbHO JeNaTh BBIBOJBI, 0000IIAaTh Pe3ysbTaThl, BBISBIATH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OYZeT cl10COOCTBOBATH MOBBIIICHNIO MOTUBALIMM O0Y4YEHNUs IIKOJIbHHUKOB.

AKTyanbHOCTb IPOTrPaMMBblI B TOM, YTO OHA CO3JA€T YCIOBMS JJsl COLMAIBHOIO, KyJbTYPHOIO U MPO(MECCHOHATBLHOIO CaMOOIpPEEIEHUs, TBOPY ECKOM
caMopeajM3allMd JMYHOCTH pPeOEHKa, pa3BUTHS Yy OOYYalOIIMXCSl €CTECTBEHHO-HAY4HOH, MaTeMaTH4eckod, HWH()OPMAIMOHHONW I'PaMOTHOCTH,
(GbopMUpPOBaHUS KPUTHYECKOTO M KPEATUBHOI'O MBIILIEHHS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HAIPAaBIEHHOCTU. 3HAHWUS M yMEHUS,
HEoOXO/JMMBbIE Ul OpraHM3alluU MCCIIEN0BATEIbCKON JEATeNbHOCTH, B OyAylleM CTaHyT OCHOBOM JUlsl OpraHM3alldd Hay4HO-HCCIIEeI0BaTEIbCKON
JESITEIIbHOCTH B By3aX, KOJUIEKaX, TEXHUKyMax U T.J.

OpHMM M3 OCHOBHBIX NPUHUUIIOB IIOCTPOEHUS MPOTPAMMBI SBISAETCS MPUHLUI JOCTYIHOCTH. DKCIIEPUMEHTAIBHbIE JaHHbBIC, TIOJTYYEHHBIE YYalIUMUCS
IIPY BBIIIOJIHEHUN KOJIMYECTBEHHBIX OIBITOB, MIO3BOJIAT YYAIIUMCSl CAMOCTOSITENBHO AEIaTh BbIBObI, BBISBIIATh 3aKOHOMEPHOCTH. 1101X0b1, 3a110K CHHBIE B
coJiepKaHue MPOrpaMMbl Kypca, CO3/1al0T He0OXOIMMbIE YCIOBHS JJIsl CUCTEMHOTO YCBOEHUS yYalllUMUCS OCHOB HAyKH, JUlsl 00ecreueHHs pa3BUBAOLIETO
U BOCIUTBIBAIOILErO BO3JICHCTBUSA 00y4eHUs HA JTMYHOCTD yyaiierocs. @opMupyemble 3HaHUS JIOJDKHBI CTaTh OCHOBOM CUCTEMBbI YOEXKAECHUH LIKOJIbH MKa,
LEHTPAJIBHBIM IPOM €r0 HAYYHOT'O MUPOBO33PEHHUS.

HOEJIN U 3AJAYHN

K HanpaBieHnIo NepBOCTENIEHHON 3HAUMMOCTH TPH peain3aliui 00pa30BaTeIbHBIX QYHKIMH peaMeTa «XUuMUs» TPaaULIHOHHO OTHOCAT (GOpMHUPOBaHHUE
3HaHUI OCHOB XMMHYECKON HAyKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKON NESATETbHOCTH YelIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJAbTYpbl. 3ajadya NHpeAMeTa COCTOMT B (OPMHPOBAHUU CUCTEMBl XUMHUECKUX 3HAHMM — BaXXHEWIIMX (DAKTOB, MOHSATHUH, 3aKOHOB H



TEOPETUYECKHUX TOJ0KEHUH, TOCTYIMHBIX 0000IIEHII MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAayKd, 3HAHUH O HAyYHBIX METOJaX M3YYEHHs BELECTB U
XMUMUYECKUX PEaKLUUd, a Takke B (OPMHPOBAHMM M PA3BUTUM YMEHHH U CIOCOOOB NESTEIBHOCTH, CBS3aHHBIX C IUIAHUPOBAHUEM, HAOIIONEHHEM M
MIPOBEACHUEM XUMHUYECKOTO HKCIIEPUMEHTA, COOII0IEHUEM MPaBHJ 6€3011acHOT0 00palieHusl ¢ BEIECTBAMU B IOBCEAHEBHOM KU3HH.

Hapsiny ¢ sTuM nenu u3ydeHus mpeaMera B MporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpazoBanus. Ceroans B 00pa3oBaHUM 0CO00 3HAYMMOM NMPU3HAETCS HANPABIEHHOCTh OOYYEHHUSI HA Pa3BUTHE U CAaMOPA3BUTHE JIMYHOCTH, (HOp MUPOBAHKE
e MHTeIUIeKTa 1 00m1el KynbTypsl. OOydeHHEe YMEHUIO YYUTHCSA U MPOJOJDKATh CBOE 00pa30BaHME CaMOCTOSTEIBHO CTAHOBUTCS OJHON M3 BAKHEUIINX
GbyHKIMH y4eOHBIX TPEIMETOB.

B cBsi31 ¢ 3TUM NP M3yYEHUH XMMHUU B OCHOBHOM IITKOJIE IOMHHHUPYIOIIEE 3HaUeHUE MPHOOPENN TaKHe e, KaK:

(dbopMuUpOBaHHE HHTEUIEKTYAJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO, COTPYJHHUYECTBY, CaMOCTOSITEIBHOMY NPUHSTHIO pEIICHHA,
CIOCOOHOM aIaNTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBHSM KH3HH;

HaIpPaBJICHHOCTh OOyYeHHs] Ha CHCTEMaTHYeCKOe NMPUOOIICHHE YJalluXCs K CaMOCTOSITENbHON IMO3HABATEIbHON AEATENBHOCTH, HAYYHBIM METOJaM
MO3HaHUs, POPMHUPYIOIIMM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

obecrieueHrne YCIIOBHH, CIOCOOCTBYIOMIUX MPHOOPETEHHUIO OOYYAIONIMMHUCS OTbITa PAa3HOOOpa3HON MAESITENBHOCTH, TO3HAHUS W CaMOIIO3HAHUA,
KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH ), IMEIOIINX YHUBEPCATbHOE 3HAUCHHE ISl PA3JIMIHBIX BHJIOB JIESTEIHLHOCTH;

(dbopmMupoBaHHe yMEHHIA OOBSICHITH U OIIEHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa Ha OCHOBAHWH 3HAHWH W OTIBITA, TIOJTYYECHHBIX TPH N3YUYCHHH XUMUH

dbopmupoBaHHe y OOYYAIOMIMXCS TYMAaHUCTHYECKMX OTHOIICHHWH, MOHWMAHHS IIEHHOCTH XHMHUYECKAX 3HAHWWA Ui BBIPAOOTKH 3KOJOTHUYECKH
1eJIeCO00pPa3HOTO TOBEICHHS B OBITY M TPY/IOBOM JCATEIIEHOCTH B IIETISIX COXPAHEHHSI CBOETO 3/I0POBhS M OKPYKAFOIIEH MPUPOTHON CPEIb;

pa3BUTHE MOTHBAIMA K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CAMOBOCIIUTAHHWIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(dUJIs U HAIIPABJICHHOCTH JANIbHEUIIETO 00ydeHHUs.

COJEP)KAHUE KYPCA

PA3/IEJI 1. METO/IbI IIO3HAHUA B XMMUU (17 HACOB)

3HAKOMCTBO C OCHOBHBIMH METOJaMHU HAyKU. DKCIIEPUMEHTAIBHBIE OCHOBBI XUMUHU. 3HAKOMCTBO IIKOJBHUKOB C OCHOBHBIMH METOAAMM HCCIEIOBAHUS U
00OpyZI0BaHUEM LIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHOM M TEeXHOJOrMuyeckoi HampasieHHocTed «Touku poctay. IlpaBuina moBeneHus B kKaOuHeTe
xuMuu. BBoguslit nHCTpyKTaX. IIpeacTaBienne o TOYHOCTH U3MEPEeHUH HU(POBHIX AATYMKOB U aHAIOTOBBIX NMprOopoB. IIpencraBienue o Temneparype
IUTaBJICHUSI, 0OPaTUMOCTH IIJIaBJICHUS U KPUCTAIIIM3AlIHH.

[Ipaktuyeckas padora Ne 1 «/3ydeHue cTpoeHus MIaMeHm.



JIaGopatopusrii onbIT Ne 1 «Jlo kakoif TemmnepaTypbl MOKHO HAarpeTh BEIIECTBO?».
JIaGopatopuslii onbIT Ne 2 «M3Mepenune TeMnepaTypbl KUIIEHUS BOJIBI C TIOMOIIBIO JaTYMKA TEMIIEPATyPhl M TEPMOMETPAY.
JIaGopatopusrii onbIT Ne 3 «OmnpezneneHre TeMrepaTypsl IUIABJICHUS U KPUCTAIUTM3AUN METAIIIay.

PA3JIEJI 2. IIEPBOHAYAJIbHBIE XUMHWYECKHUE ITOHATHUA (26 HACOB)

Hemuoro u3 ucropun xumuu. XuMus BYEpa, CEroHs, 3aBTpa. IIpocTeie u ciioxHble BemecTsa. OU3nYecKue U XMMUYECKUE CBOKMCTBA BEUIECTB. YUCTBIE
BemiecTBa M cMec. OTIIMYMe YUCTHIX BEHIeCTB 0T cMeceil. CriocoObl pasenieHust cMeceid. 3aKOH COXpaHEHUS] MacChl BEIIECTB.

[Ipaktuyeckas padora Ne 2 «CriocoOsl pa3ieneHus cMmecein.

Jlaboparopusblii onbIT Ne 4 «OrnpeseneHre BOJONPOBOIHON U AUCTUINIMPOBAHHOM BOJIBD.

JlemoHcTparoHHbIN SKcriepuMeHT Ne 1 «3aKoH COXpaHEHHS] MacCChl BEIIECTBY.

PA3JIEJI 3. PACTBOPAI (18 HACOB)

[lonsiTe o pacTBOpax: OINpeAeseHHEe PacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTb, Kiaccudukaius pactBopoB. Kpucramioruaparsl. BrlpamuBanue
KpucTayioB. CrocoObl BIpaXKEHUS KOHIEHTPALlMU PacTBOPOB: MAccoBas J10Ji1 paCTBOPEHHOTO BEIIECTBA, MOJIIpHAs KOHLIEHTpAIHsL.

[Tpaktrueckast padota Ne 3 «OmnpeneneHrue KOHIIEHTPAIMHN BEIIECTB KOJIOPUMETPHUICCKHUM 10 KATHOPOBOYHOMY TpauKy».

JlaGoparopusblit onbIT Ne 5 «3ydyeHne 3aBUCMMOCTH PaCTBOPUMOCTH BEILIECTBA OT TEMIEPATYPhI».

JlaGoparopusiii onbIT Ne 6 «HabumroieHue 3a pocTOM KpUCTAILIOB.

JlabopaTtopusbiit onbIT Ne 7 «IlepechIieHHBII pacTBOPY.

JlabopaTtopusbiit onbIT Ne 8 «OnpeneneHue TeMIepaTypbl pa3IoKEHUs KPUCTAIIIOTHIAPATAY.

PA3JIEJI 4. XUMUWYECKUE PEAKIIUU (28 YACOB)

Xumudeckue peaknuu. Ilpu3Hakum xumuueckux peakiuid. Kimaccuduranus XUMUYECKHMX peakIuil TOo pa3uyHBIM TMpPU3HAKaM. Peaknuu coeauHeHus,
pas3ioxkeHus, 3aMelleHrs, oOOMeHa, HeUTpalnu3aluu.

JlaGopaTtopusbiii onibIT Ne 9 «Peakums coenmunenust pocdopa ¢ kuciaopoaom, okcuna docdopa (V) ¢ Bomoi».
JlaGopaTtopusbiii onbIT Ne 10 «Peaknus pasznoskerus ruapokcuaa meau (11)».

Jlaboparopusiii onbIT Ne 11 «Peakuius pa3inokeHHs MaTaxuTay.

JIaGoparopuslit onbIT Ne 12 «Peakiius 3aMelieHus] MU Kelle30M B paCTBOPE MEAHOTO KyIIOpOCa.
Jlaboparopusiii onbIT Ne 13 «Peakius 3aMenieHust BOJOPO/Ia IIMHKOM B PACTBOPE COJISTHON KUCTIOTHI.
JIaGoparopuslii onbIT Ne 14 «Peakius 3aMerieHust BOJOPO/Ia KaibleM (HaTpUeM, JINTHEM) B BOJIEY.
JIaGopatopHslii onbIT Ne 15 «Peakius oOMeHa MeXTy KapOOHATOM KalbLMs U COJITHOW KUCIOTON.
JIaGopatopHslii onbIT Ne 16 «Peakiius oOMeHa MEXy XI0pHIOM Oapusi U CEPHOM KUCIOTOM.

JIaboparopusiit onbIT Ne 17 «Peakuus HeHTpamu3aum)

JleMoHCcTpalMOHHbIN SKcriepuMeHT Ne 2 «Bbiaenenue 1 NoriomeHue Terna — IpU3HaK XUMHUECKON PEeaKLum».

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEJIMHEHMIA (24 YACOB)



Knaccugukanus Heopranudeckux coeauHeHuil. OKcuapl — cocTaB, HOMEHKIIATypa, KilacCu(uKaIus, XuMU4eckue cBoicTBa. [IoHsATHE O THIPOKCHAAX —
KHCJIOTaX M OocHOBaHUWsAX. Ha3Banusa u coctaB ocHoBanuil. ILl€noun, ux cBoiicTBa u crocoObl mosyyeHus. HepacTBopuMble OCHOBaHUS, UX CBOWCTBA U
crocoObl mosrydeHusi. OKCHIBI M TUAPOKCHIBI, OoONamaromue amdorepHbIMU cBoiicTBamu. Kitaccupukanus KUCIOT (B TOM YHCIE OPTaHUYECKUE U
HEOpPraHU4ecKue), UX COCTaB, HOMEHKIarypa. O0me XuMUYecKre CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTamioB. CocTaB, HOMEHKIATypa COJIeH, mpaBuiia
coctaBnieHus1 GopMy cosieil. XUMUYECKUE CBOMCTBA COJICH.

[Tpaktuyeckas padora Ne 4 «[loxyueHre MEIHOTO KYIOpOCay.

JIaGoparopuslii onbIT Ne 18 «Onpenenenue cocraBa BO3Lyxam.

JIaboparopusiii onbIT Ne 19 «Onpenenenue pH pasnuuHbix cpem.

JlabopaTtopusbiit onibIT Ne 20 «OmpeneneHne KuCI0THOCTH TTOYBY.

JlemoHcTpatmoHHbIN sKkcriepuMeHT Ne 3 «OcHoBanus. TernoBoil 3pPeKT peakiuu ruipoKCcHia HaTpUsl C YIJIEKUCIBIM Fa30M».

PA3JIEJI 6. XUMUYECKAS CBA3b (24 HACOB)

Xumuyeckas cBA3b. Bunpl xumMuueckon cBsa3u. Kpucrammueckoe cTpoeHue BemecTBa. Kpucrammmyeckue penéTkn — aToMHas, HOHHAsA, MOJIEKYJIIpHAs U
UX XapaKTEPUCTUKHU.

JemoHcTpamoHHbIN SKcriepuMeHT Ne 4 «Temneparypa riaBieHNs BEMIECTB C pa3HbIMUA TUITAMH KPUCTAJUIMYECKUX PELIETOK»

[ToBTOpEHME.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJIbTAThI

OOyYarOIIHMIACS TOTYYUT BO3MOKHOCTb 1St POPMHUPOBAHUS CICAYIONIUX JIHYHOCTHBIX Y Y /I

* OTIpe/Ie/ICHHE MOTHBAIIMH M3YYeHHsI yueOHOTO MaTepuara,

* OIICHMBAaHUE YCBAWBAEMOT0 Y4EOHOTO MaTepuaa, UCX0 ISl U3 COIMATIbHBIX U JITYHOCTHBIX IICHHOCTEH;

* MOBBIIIICHUE CBOETO 00Pa30BaTEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YUEHHIO OCHOBHBIX UCTOPUYECCKHUX COOBITHIA, CBSA3aHHBIX C PAa3BUTHEM XUMHH
1 O0IIECTBA;

* 3HaHUE MPABUJI TIOBECHHUS B UPE3BBIYAMHBIX CUTYaIUX;

* OI[CHUBAHUE COIMATIBHON 3HAUUMOCTH MPOPECCUl, CBI3aHHBIX C XUMHCIH;

* BJIaJICHUE MTPABHJIaMH 0€30MaCHOTO OOPAIICHHUS C XUMUYCCKHMHU BEIIECTBAMH U 000PYI0BaHUEM, TIPOSIBIICHUE SKOJOTUYCCKOM KYJIBTYPBI.



MertanpeaMeTHbIe pe3yJabTaThI

PerynsatuBHbie

OOy4JaroImuiics MOJIy4UT BO3MOKHOCTD ISl (JOPMHUPOBAHUS CIEIYIONUX PETYIATUBHBIX Y Y /1:

* [[eJIeTIONIaraHue, BKII0Yasi MOCTAaHOBKY HOBBIX IIeiel, mpeoOpa3oBaHue MPAKTHUECKOHN 3a/1aud B TIO3HABATEIIbHYIO, CAMOCTOSATEIBHBIN aHATN3 YCIOBUHN
JOCTHOKEHHS 1IEJIM Ha OCHOBE YUETA BBIICIICHHBIX YUUTEIEM OPUEHTUPOB JCUCTBUS B HOBOM YUYEOHOM MaTepuale;

* IUIAHUPOBAHKE MMYTU JTOCTUKECHUS LIETIEH;

* YCTaHABIICHUE IICJICBBIX TPHOPUTETOB, BBIJICIICHHE ATbTEPHATHBHBIX CIIOCOOOB JIOCTIKEHUS IENIA U BRIOODP Hanbosiee 3(h(eKTUBHOTO Crocooa;

* YMEHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIPABIIATH UM,

* YMEHHUE NMPUHUMATH PEIICHUS B MPOOJIEMHOM CUTYallUu;

* IOCTAaHOBKA YYEOHBIX 3a/]]a4, COCTABJICHUE IIJIaHA U TIOCIIEIOBATEILHOCTH JICHCTBHIA,

* Opra"u3aius pabouero MecTa MpHu BHITIOJHEHUH XUMHUYECKOTO IKCIIEPUMEHTA,

* IPOTHO3UPOBAHUE PE3YJILTATOB 00YUEHHUsI, OIICHUBAHUE YCBOEHHOTO MaTepuasa, OIICHKa KaueCTBa U YPOBHsI MOJIYUCHHBIX 3HAHUM, KOPPEKIIUS IJIaHa U
crioco0a JeicTBUS MPU HEOOXOIUMOCTH.

[To3HaBaTenbHBIE

OOyyaromuiics MOJIy4UuT BO3MOXKHOCTH JIIs1 POPMUPOBAHUS CIIETYIONINX MMO3HaBaTeIbHBIX Y Y /1:

* IOMCK U BBIJICIICHHE HH()OPMAIINN;

* aHaNIM3 YCJIOBUH U TpeOOBaHMI 3a/1a4H, BEIOOD, COMMOCTaBICHHE M 000CHOBaHUE CMIOCO0a pEIIeHUs 3a/1a4H;

* BEIOOP Hanbosee 3pPeKTUBHBIX CTOCOOOB PEIICHUS 3aa4i B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUH;

* BBIJIBIDKCHHE 1 000CHOBAHME TUIIOTE3bI, BRIOOP crocoba e€ mpoBepKu;

* CaMOCTOATEIbHOE CO3/IaHNE ANITOPUTMA JIEATEIbHOCTH MPU PELICHUH MTPOOJIEM TBOPUECKOTO U MMOMCKOBOTO XapaKTepa;

* YMEHHSI XapaKTepHU30BaTh BELIECTBA 10 COCTaBY, CTPOECHHUIO U CBOMCTBAM;

* OIMMCBIBAHHUE CBOMCTB: TBEPIBIX, KUIKUX, TA3000pa3HBIX BEUIECTB, BBIJICIICHUE UX CYLIECTBEHHBIX MPU3HAKOB;

* M300paKeHUE COCTaBa MPOCTEHIIMX BEIIECTB C MOMOUIbI0 XUMHUYECKUX (POPMYNIT M CYIIHOCTH XUMHUYECKMX PEAKIHl C MOMOIIBI0 XUMHUYECKHX
YpaBHECHUM;

* MpoBeAeHNE HAOMIOCHUN, ONMCAHUE NMPU3HAKOB U YCIIOBUN TEUEHMS] XUMUYECKUX PEaKUUi, BHIIIOJIHEHNE XUMHYECKOrO SKCIIEPHUMEHTA, BBHIBOJBI Ha
OCHOBE aHaJIM3a HaOIIO/ICHUH 3a SKCIIEPUMEHTOM, pPelleHue 3a1a4, OJyYeHHe XUMUYeCKONH HH(OpMAIUU U3 Pa3IMYHbIX HCTOYHUKOB;

* YMEHHE OPraHU30BbIBATh UCCIEAOBAHUE C LIETBI0 IPOBEPKU TUIIOTES;

* YMEHHE JIeJIaTh YMO3AKII0UeHUs (MHIYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

®* YMCHHC 00BEKTHUBHO OOCHHUBAThb I/IH(i)OpMaLII/IIO 0 BCIICCTBAX U XUMHUYCCKUX ITPOHCCCAX, KPUTUICCKHU OTHOCUTLCA K HC@BHOH&Y‘IHOﬁ I/IH(I)OpMaI_II/II/I.
KoMMYHHUKATHUBHEIE

OOyuaromuiicss HOIYYUT BO3MOKHOCTD Ul (POPMHUPOBAHUS CIEIYIOIINX KOMMYHUKAaTUBHBIX Y'Y 1:
* [IOJIHOE ¥ TOYHOE BBIPA)KEHNE CBOMX MBICJIEN B COOTBETCTBHH C 3aJja4aMU U YCIIOBUSAMH KOMMYHHKAIIUH;
* aJICKBaTHOE HCIIOJIb30BAHHUE PEUYEBBIX CPEACTB Ul y4acTHUs B JUCKYCCMM M apryMEHTAllMM CBOEH IMO3ULIMH, YMEHHME IPEICTaBIATh KOHKPETHOE

COJZEp’)KaHUE C COOOILIEHHEM €ro B IHCbMEHHONM U YCTHOH (hopMe, OIpelereHue crnocoOOB B3aUMOJEUCTBHSA, COTPYAHHYECTBO B MOUCKE U cOope
uHpOpMaInH;



* ompeieNieHne crocoOoB B3aMMOICHCTBHSI, COTPYJHHUYECTBO B MOMCKE M cOOpe MHPOPMAIUK, y9acTHe B JUAIOre, IJIAHWPOBAaHHE OOIIMX CIOCOOOB
paboThI, MPOSIBICHNE YBAKUTEIHHOTO OTHOILIEHUS K IPYTUM yUaITUMCS;

* OIIMCAHKE COJAEP KAHMSI BBITIOJIHAEMBIX AEHCTBUM C 1IEJIbI0O OPUEHTUPOBKU B MPEAMETHOIPAKTUYECKON 1E€ATEIBHOCTH;

* YMEHMS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMM PA3IMYHbIX TO3ULUI B COTPYIHUYECTBE;

* opMmynupoBaTh COOCTBEHHOE MHEHHE M TO3WIUIO, apryMEHTHPOBATh W KOOPAMHHPOBATH €€ C MO3MLIMAMHU MAPTHEPOB B COTPYAHUYECTBE INPHU
BBIPAOOTKE OOMIETO PElIeHUsI B COBMECTHOM JIEATEIHHOCTH;

* OCYIIECTBJIATH B3aUMHBI KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOUMYIO B3aUMOIIOMOIIb;

* [JIJAHUPOBATH OOIIME CIIOCOOBI PabOTHI; OCYIECTBIATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY IEHCTBUM NapTHEPA, yMETh yOeXK1aTh;

* YICTIOJIb30BaTh a/ICKBATHBIC SI3BIKOBBIE CPEJICTBA JJISI OTOOPAKEHUSI CBOMX YYBCTB, MBICIIEH, MOTHBOB U MOTPEOHOCTEH; 0TOOpaXkaTh B peyH (OMHCaHHe,
00BsICHEHHUE) COZIepKaHNE COBEPIIAEMBIX JICHCTBHIA, Kak B (hopMe IPOMKON COITMAIM3UPOBAHHON peyun, Tak U B opMe BHYTpEHHEH peun;

* pa3BUBaThb KOMMYHHKAaTUBHYIO KOMIIETEHIIMIO, MCIIOJIBb3YSl CPEJICTBA YCTHOM M MHCbMEHHONM KOMMYHUKALMU MPH pabdoTe ¢ TEeKCTaMH y4eOHHKa U
JOTIOTHUTEIBHON JINTEPATYypOH, CIpPaBOYHBIMU TAaOIUIIAMH, MPOSBIATH TOTOBHOCTh K YBaXEHHIO WHOM TOUKHM 3pEHUS MPHU OOCYXKACHUU DPE3yIbTaTOB
BBITIOJTHEHHOM paOOTHI.

IIpenmeTHble pe3yJibTaThl

OO6yyaromuiics Hay4uTCs:

* IPUMEHSATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOACHNE, U3MEPEHUE, IKCTIEPUMEHT;

* OIMCBIBATh CBOMCTBA TBEP/BIX, KUAKUX, Ta3000pa3HbIX BEUIECTB, BBIACISASA UX CYILIECTBEHHBIE IPU3HAKY;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOU TeOpuu;

* pa3nuyaTh XUMHUYECKUE U GU3NYECKHE SIBICHUS, HAa3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKIUii;

* coOmoaaTh mpaBuiIa 6e€30MmacHor paboThI MPU MTPOBEJACHHUH OIIBITOB;

* MTOJIL30BAThCS JIAOOPATOPHBIM 0OOPYIOBAHHEM U TOCY/I0M;

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

* XapakTepu3oBaTh (PU3UUECKHE M XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHHM, MPOBOIUTH OMBITHI, MOATBEPKIAIOIINE
XMUMHYECKHE CBONCTBA U3YYCHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

* pPacKpbIBaTh CMBICI MOHSTHUS «PAaCTBOP», BBIUUCISTH MAaCCOBYIO JOJIO PAaCTBOPEHHOTO BEIECTBA B PAacTBOpPE, TOTOBUTH PACTBOPHI C ONpeneiIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOTO BELIECTBA;

* XapakTepu30BaTh 3aBUCUMOCTb (PU3UYECKHMX CBOWCTB BEIIECTB OT THIIA KPUCTAIIMYECKOW PEIIETKH, OMPENeNATh BHJA XHUMHYECKOW CBSI3HM B
HEOPraHUYECKUX COCAMHECHUSIX;

* IPOBOJUTH OMBITHI MO NOTYYCHHUIO U H3yYEHUIO XUMHUECKUX CBOWCTB Pa3IMUHBIX BEIIECTB;

* IPaMOTHO 00OpalaThcs ¢ BEIECTBAMU B TIOBCETHEBHON KU3HH.

Obyuarowuiics noayuum 603MONCHOCHb HAYUUMbCA:

* BBIJBUIaTh M NPOBEPSATH SKCHEPUMEHTAIBHO TMIOTE3bl O XMMUYECKUX CBOMCTBAaX BEIECTB Ha OCHOBE UX COCTaBa M CTPOEHHs, UX CIIOCOOHOCTH
BCTYNATh B XUMUYECKHE PEAKLIMH, O XapaKTePe U MPOAYKTaX Pa3IMUHbIX XUMHUECKUX PEaKIU;

* XapaKTepU30BaTh BELIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM, yCTaHABJIMBATh IIPUYNHHO-CIIEICTBEHHBIE CBSI3U MEX]ly JaHHBIMU XapaKTEPUCTUKAMMU
BEIIECTBA;



¢ UCIIOJIb30BAaTh HpI/I06p€TéHHBI€ SHAHUA IJId S3KOJIOTHUYCCKH I'PAMOTHOI'O IMOBCICHUS B Oprnca}omeﬁ cpeac;

* UCIIOJIb30BaTh MPHOOPETEHHBIEC KIIIOYEBBIE KOMIETEHIIMH NPU BHITIOJHEHUHU MPOEKTOB M PEHICHWH Yy4eOHO-MCCIEI0BATENbCKUX 33/1a4 MO M3YYECHUIO

CBOﬁCTB, CII0c000B MOJIY4YCHUS U pacCllO3HaBaHUA BCUICCTB,

* 00BEKTHUBHO OLICHUBATh I/IH(I)OpMaI_II/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

¢ OCO3HaBaThb 3HAYCHUC TCOPCTUICCKUX 3HAHMUH 10 XUMHU JUIA HpaKTH‘ICCKOfI JACATCIIBHOCTH YCJIOBCKA,

¢ CO34aBaTb MOJCIN U CXEMbI JJIs pCIICHUA y‘-I€6HBIX 1 IIO3HABATCJIbHBIX 3aJ1a4,

IIOHUMAaThb HGO6XOIII/IMOCTI> CO6JIIOI[€HI/I$I HpGI[HHCZlHHfI, npeajaracMbiX B MHCTPYKIUAX ITO UCIIOJIb30BAHUIO JICKApCTB, CPCACTB OBITOBOM XUMHHU U ap.

TEMATHYECKOE IINTAHUPOBAHHME

Ne HaumenoBanmne KoauuecTBo yacoB Jara Inanupyemble pe3yJbTaThl JjiekTpoHHbIe (HH(POBBIE)
n/n Pa3eioB U TeM H3Yy4eHUs o0pa3oBaTesIbHbIE pecypchl
MPOrpamMMbl BCEro NpaKkTH- | JadopaT | JeMOHCTPALUO
YeCKue Op-HbIE HHBbIC
paﬁOTLl OIIbITHI IKCIMIEPUMEHTDI
1 | Meroasl 17 1 3 0 Onpenendars BO3MOKHOCTb | MarepuaibHO-TeXHUYECKas
[MO3HAHUS B MPOBEJCHUS PpEaKlIUid W MpoIeccoB, | Oa3a neHtpa «Touka pocTay.
XUMHUH TpeOyIOMX HarpeBaHusl. DNIEKTPOHHBIC MPE3CHTAIINH.

YMeHune BbIOMpaTh MPUOOPHI IS
MPOBEJICHUS WU3MEpPEHUl, TPeOyIoImux
TOYHOCTH MOKa3aHUH.

3HaTh MPOLIECCH, MPOTEKAIOIINE MPHU
TUTaBJICHUN BEIIIECTB u ux
KPUCTAJUTH3AIUH.

Ymenue pabotaTh ¢ 000pyJOBaHHEM

Caiir  OUIIM. OTKpeITHIH
0aHK 3aJaHuH TS
dbopmupoBaHus

€CTECTBEHHO-HAyYHOHI
rpaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

IeHTpa 00pa3oBaHUs ECTECTBEHHO-
Hay4HOU U TEXHOJIOTHYECKOU
HarpaBieHHOCTeN «To4ku pocTay.
YMeHue I10JIb30BAaThCS
HarpeBaTeIbHBIMH TPHUOOPAMH.
[InanupoBaTh M OCYIIECTBIATH Ha
IPAKTHKE XUMHYECKHE
AKCIEPUMEHTHI, IIPOBOJIUTD
HaOMIOAEHUSA, JeJaTh BBIBOJLI IO
pe3ysibTaTaM 3KCIEPUMEHTA.
CnenoBaTh mpaBujiaM  0Oe€30IacHOM
pabotel B jalopaTopuum  IpH
UCIIOJIb30BAaHUU XUMHUYECKON MOCY/bl
U 000pYAOBaHUS, a TAaKXKe MpaBUIIaM
oOpareHus ¢ TOPIOYUMHU BEIIeCTBAMH
B OBITY

yestestvennonauchnoy-
gramotnosti

Caiitr  EnmHas KoJUleKIUA

U(POBBIX 00pa30BATEIBHBIX
pecypcoB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHblil LIEHTP

MH(OPMALMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/

[TepBoHayanbHbIE
XUMUYECKHE
MTOHATHUSA

26

YMeTp OTIMYaTh  BOJIOMPOBOJIHYIO
BOJly OT AMCTHUJUIMPOBAHHOM, 3HATh,
noyeMy JUIST MPOBEICHUS
SKCIIEPUMEHTOB HCTIOJIb3YIOT
JTUCTUITAPOBAHHYIO BOJY.

YmeThb OTJINYATh buzuveckue
MPOIECCH OT XUMUYECKUX PE€ aKIUU.
3HaTh, YTO MPU NPOTEKAHUM PEAKIUMA
MOJIEKYJIbl BEILECTB pa3pylIaloTcs, a
aTOMBI COXPAHSIOTCS (111 BEIIECTB C
MOJIEKYJISIPHBIM CTPOCHUEM ).

3Hath GOPMYIHPOBKY 3aKOHA U YMETh
MPUMEHSATh €r0 Ha IMPaKTHUKE, MpU
pelIeHN Pacu€THBIX 3a4au.

Ymenue pabotaTh ¢ 000pyJOBaHHEM
IeHTpa 00pa3oBaHUsl ECTECTBEHHO-
Hay4YHOU u TEXHOJIOTHYECKOM
HarpaBieHHoCcTel «Touku pocTay.
[InanupoBaTh M OCYIIECTBISATH Ha

MarepuaibHO-TEXHUYECKAs
0a3a nentpa «Touka poctay.
DJIEKTPOHHBIE IPE3CHTALUH.
Caittr  ©UIIA. OTKpBITHII
0OaHK 3aJaHuN TUTS
dbopMupoBaHus
€CTECTBEHHO-HAyYHOI
IPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Canit Enunag koimiexuus
1M(POBBIX 00pa30BaTEIBHBIX
pecypcoB. http://school-
collection.edu.ru/catalog
Caiit denepanbHbIi LIEHTP
UH(POPMALMOHHO-
00pa3oBaTENbHBIX PECYpPCOB.



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

NPaKTHUKE XUMUYECKHE
IKCIIEPUMECHTBI, MIPOBOJIUTH
HAOJIIONEHMUs, [eJIaTh BBIBOILI 11O
pe3yabTaTaM 3KCIIepPUMEHTA.
CrnemoBarh TmpaBWJiaM  0€30IMacHOM
paboter B ;abopatopum  TpuU
UCIIOJIb30BAHUN XUMUYECKON IMOCY/IbI
U o0OpyIOBaHUs, a TaKKe MpaBHIAM
oOpaleHus ¢ TOPIOYUMH BEIIeCTBaMU
B OBITY

http://fcior.edu.ru/

PactBopb!

18

HNmers mpencraBieHue O pasHOU
3aBHCHMOCTHU pacTBOPUMOCTH
BEIIECTB OT TEMIIEPATYPHI.

YMmeTp  ucnonp3oBaTh  IUGPOBOM
MHUKPOCKOTI Ui W3y4eHHS (HOPMEI
KPHUCTAJIOB.

HMeTp mnpencTtaBieHUE O Pa3IMYHON
HACBIIIEHHOCTH pacTBopa
PacTBOPSIEMBIM BELIECTBOM.

YMeTh omnpeneniarts KOHLEHTPALMIO
pacTBOpa, UCMOJIb3YSI UHCTPYKIIMIO.
3HaTh CIOCOOHOCTh
KPHUCTAJJIOTUIPATOB pa3pyliaTbes MpU
HarpeBaHUU.

YMeHnue pabotath ¢ 00OpyAOBaHUEM
LEeHTpa 00pa30BaHUs ECTECTBEHHO-
Hay4YHOH u TEXHOJIOTUYECKO
HarnpasieHHocTell «Touku pocTay.
[InanupoBaTh M OCYLIECTBIATH Ha
IPaKTUKe XUMHYECKHe
9KCIEPUMEHTHI, MIPOBOJIUTH
HaOMIONeHMsl, JlelaTh  BBIBOJBI IO
pe3ynbTaTaM SKCIEpUMEHTA.
CnenoBarh mpaBwiaM  0Oe30macHOM
pabotel B jaboparopuum  NpH

MarepuaibHO-TEXHUYECKAs
6a3a nientpa «Touka pocray.
DNEeKTPOHHbIE MPE3EHTALUH.
Caiit  ®UIIN. OTKpBITHII
0OaHK 3aJaHuNi TS
(bopMupoBaHUS
€CTECTBEHHO-HAyYHOUI
IPaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit  Enunas xoJuieknus
u(poBbIX 0Opa30BaTEILHBIX
peCypcoB. http://school-
collection.edu.ru/catalog
Caitit ®enepaiabHblid IEHTP
nH(pOpMaIMOHHO-

O6pa3OBaTeJ'IBHBIX pecprOB.
http://fcior.edu.ru/



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

HUCIOJL30BAaHUU XUMHUYECKOU oCyabl
U 00OpyJIOBaHUs, a TAKKe MPaBHIAM
o0OpalleHus ¢ TOPIOYMMH BEIIECTBAMU

B OBITY

XuMHUECKHE 28 Hcnons3oBath XUMHUYECKYIO | MarepuanbHO-TeXHUYECKas

peakuuu CHUMBOJIMKY JJIsl cocTaBiieHus: ¢popmyin | 6a3a neHtpa «Touka poctay.
BEIIECTB, MOJICKYJSPHBIX YpaBHEHHH | DJIEKTPOHHBIC MMPE3CHTAIIHH.
XUMHUYECKUX PEAKLUN. Caiit  ®UIIN. OTKpeITHII
[lonmmaTte  cymHOCTH  Tporecca | OaHK 3aJaHu’ TUIst
HEUTpanu3anu 1 MPUMEHSTH Mpouecc | (OpMUPOBAHHUS
HEUTpAIN3aLUH HAa IPAKTHKE. €CTECTBEHHO-HAY4YHOM
YMenne paboTtaTh ¢ 000OpYyJOBaHHWEM | TPAMOTHOCTH.
IeHTpa oOpa3oBaHus ectecTBeHHO- | https:/fipi.ru/otkrytyy-bank-
HAyIHOUN u TexHoJoruueckoi | zadaniy-dlya-otsenki-
HarpaBjaeHHOCTeN «Touku pocTay. yestestvennonauchnoy-
[lnanupoBaTh W OCYIIECTBIATH Ha | gramotnosti
MIPAKTHKE xumuueckne | Cailt  EgwHas  KoOJIIEKIUS
9KCIIEPUMEHTHI, MPOBOJUTH | HU(POBBIX 0OPA30BATENBHBIX
HAOJIIONEHHS, JeJlaTh BBIBOJBI IO | PECYpPCOB. http://school-
pe3yabTaTaM 3KCIIEPUMEHTA. collection.edu.ru/catalog
CnenoBate mpaBuiiaM  Oe3omacHoi | Caiit denepanbHbIA HEHTP
pabotel B jabopatopuu  mpu | HHPOPMAITMOHHO-
UCIOJIb30BAHUU XUMHUYECKOW MOCYNbl | 00pa30BaTeIbHBIX PECYPCOB.
u obopynoBaHus, a Takke mpasmiam | http://fcior.edu.ru/
oOpallleHHs ¢ TOPIOYMMH BELIECTBAMU
B OBITY

OcHoBHbIE 24 Knaccuduumponats n3ydaeMble | MarepuanbHO-TeXHHUYECKas

KJIACChI BEIIECTBA 110 COCTABY U CBOMCTBAM. 6a3a nentpa «Touka pocray.

HEOPraHUYECKUX 3HaTh OOBEMHYIO JOJI0 COCTaBHBIX | DJIEKTPOHHBIE IPE3CHTALIUU.

COCIMHEHUN 4acTed BO31yXa. Caiit O®OUIIN. OTKpeITHII

YMers IIPOBOJUTL  IPOCTEUIINE
CUHTE3bl HEOPraHUYECKUX BEIIECTB C
UCIIOIb30BAHUEM MHCTPYKIUU.

YMers onpeznenats pH pacTtBopos.
[IpuMeHATs yMEHMS IO ONPEIEICHUIO

0aHK 3aJaHuH TS
dbopmupoBaHus
€CTECTBEHHO-HAyYHOHI
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
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YMeTp  ompenensaTs  KUCIOTHOCTh
IIOYB.

[Iporno3upoBarbs CBOMCTBA BELIECTB
Ha OCHOBE OOMMX XUMHUYECKHX
CBOMCTB H3YyYEHHBIX KIJIACCOB/TPYIIII
BELIECTB, K KOTOPBIM OHU OTHOCSITCSL.
Ymenue pabotaTh ¢ 000pyIOBaHHEM
1eHTpa o0Opa3oBaHUsi €CTECTBEHHO-
Hay4HOU U TEXHOJIOTHYECKOU
HarpaBjeHHoCTeN «Touku pocTay.
[InanupoBaTh W OCYIIECTBIATH Ha
NPaKTHUKE XUMHYECKHE
SKCIIEPUMEHTHI, MIPOBOJTUTH
HAOJIIOJICHUS, JIeJIaTh BBIBOJBLI IO
pe3ylbTaTaM 3KCIepUMEHTA.
CrnenoBaTh mpaBujiaM  0€30TMacCHOM
pabotel B jalopaTopuu  TIpH
HCIIOJIb30BAaHUU XUMHUYECKON MOCY/IbI
U 000pYyAOBaHUS, a TaKXKe MpaBUiIaM
oOpallleHHs ¢ TOPIOYMMH BeLIeCTBAMU
B OBITY

zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti

Caiitr  EnmHas KoJUIEKIUA

pH B npakTruecKou NeATeIbHOCTH.

U(PPOBBIX 00pa30BATEIBHBIX

pecypcoB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHbIl LIEHTP

MH(OPMALMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.
http://fcior.edu.ru/

Xumuueckas
CBSI3b

24

Onpenensatb BUJ XUMUYECKOU CBSI3U B
COEIMHEHHU.

[Toka3aTp 3aBUCHMOCTb (PU3UUECKUX
CBOMCTB BEIIECTB OT THIIA
XUMHYECKON CBS3H.

Ymenue paborath ¢ 00OpyroBaHUEM
IeHTpa o00pa3oBaHUs €CTECTBEHHO-
Hay4YHOU " TEXHOJIOTHYECKOM
HarpaBieHHoCcTel «Touku poctay.
[InanupoBaTh W OCYILECTBIATH Ha
MPAKTHKE XUMHUYECKHE
SKCIIEPUMEHTBHI, MPOBOJIUTH
HAOJIIONCHMS, JelIaTh BBLIBOJLI IO

MartepuaibHO-TeXHUYECKAs
0aza nenTpa «Touka pocray.
DNEKTPOHHBIC MPE3CHTAIINH.
Caiir  OUIIM. OTKpeITHIH
0aHK 3aaHui TS
(dhopMupoBaHUS
€CTECTBEHHO-HAY4YHOU
IPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-
gramotnosti

Caiit Enunag koiiexius



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

pe3yabpTaTaM 3KCIIepUMEHTA.
CnemoBarh TmpaBmiiaM  0€30IMacHOM
naboparopuun

HCIIOJIb30BAHUHN XUMHYECKOM II0 CyAblL

paboTel B npu

U 00OpYyJIOBaHUs, a TAK)KE IMPaBHIAM
o0OpalleHus ¢ TOPIOYMMH BEIIECTBAMU

U(PPOBBIX 00pa30BATEIbHBIX

pecypcoB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHbli LIEHTP

UH(POPMALMOHHO-
00pa3oBaTeNIbHBIX PECYPCOB.

B OBITY http://fcior.edu.ru/
OBILEE KOJIMYECTBO 136 4 20 4
YACOB I10O [TPOTPAMME
Ka.TIGH,HapHO'TeMaTI/I‘IGCKOG IJIAHUPOBAHUC
Ne i/ Jara Tema KonnyecrBo Hcnonb3oBanne 000py10BaHAs IEHTPA eCTECTBEHHOHAYYHOIl HANIPABJICHHOCTH
TIPOBENCHHUS 4acoB Hentpa «Touka pocta»
PA3JIEJ 1. METO/JbI IIO3HAHUSA B XUMUHU (17 HACOB)
1.2. OcCHOBHBIE METOJIbI HAYKH 2
3.4. DKCIEPUMEHTATBHBIC OCHOBBI XUMUH 2 [{udposast mabopaTopusi ¢ TaTIMKAMU
5. IIpakTuyeckas padora Ne 1 «3yuenue 1 JlaTuuk TeMreparypbl TEpMOTIAPHBIA, CHUPTOBKA
CTPOEHUS IIIAMEHI»
6. [TonBenenne NTOroB NMpakTUUECKo padora Ne 1
1 «/3yueHue cTpoeHUs IIIaMEHI)
7.8. 9. [IpencraBineHue 0 TOYHOCTH U3MEPEHUI 3 JlaTurkoBas cucrema
M (POBBIX TATYUKOB U aHATIOTOBBIX TPHUOOPOB
10.11.12. [IpencraBienue o TemrnepaType MiIaBICHUs U 3 JlaTuuk TeMIiieparypsl IIIATHHOBBINA, TEPMOMETP, SJICKTPUUYECKAs
00paTUMOCTH TIIaBIICHUS. IUTMTKA, CIIMPTOBKA
13. JlabopaTopuslii onbIT Ne 1 «/lo kakoi 1 JlaTuuk TeMIiepaTypsl INIATUHOBBINA, TEPMO METP, dJIEKTPUYECKas
TEMIIEpaTypbl MOKHO HAarpeTh BEILIECTBO?». TUTMTKA, CIMPTOBKA



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
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14.

JlabopaTopHslii onbIT Ne 2 «3mepenne
TCMIICPATYpPbl KUIICHHUA BOAbI C MIOMOIIbBIO
JaT4MKa TEMIIEPATYPbl U TEPMOMETPAY.

JlaTuuk TeMIiepaTypsl INIATUHOBBIN, TEPMO METP, dIEKTPUYECKas
IJIMTKA, CIUPTOBKA

15.

[IpencraBienue o KpUCTAUIU3ALUH.
JladopaTopublii onbIT Ne 3 «Onpenenenue
TEMIIepaTyphl TUIABJICHUS U KPUCTAIUTA3AIIT
MeTaiay

JlaTuuk TemiiepaTypsl TEpMOIIAPHBIN

16.17.

[loaBenenue NTOoros 1a0OPATOPHBIX OMBITOB
Nel,2,3

PA3JIEJI 2. IEPBOHAYAJIBHBIE XUMHWNYECKHE ITOHATHUA (26 YACOB)

18.19.20. HemHnoro u3 uctopuu Xummuu 3 Jloxmampl

21.22. Xumus BYEpa, CETOIHS, 3aBTpa 2 Jloxmampl

23.24.25. [IpocThie u cia0XkKHBIE BELIECTBA 3

26.27.28.29. dusznueckre 1 XUMHUYECKHE CBOMCTBA BEIIECTB 4

30.31. Uucrele BemecTBa U cMecd. OTIINYUE YUCTBIX 2 JlaTuuk 31eKTpOnpOBOAHOCTH, IU(POBONH MUKPOCKOII
BEIIECTB OT CMECEH.
JlaGoparopubiii onbIT Ne 4 «OnpeneneHue
BOJIONIPOBOJHOM M JUCTUIIITUPOBAHHOW BOJIBI»

33. [TonBenenne nToroB 1a60pPaTOPHOTO OMBITA No 1
4

34.35.36. CriocoOnI pasneneHus cMmecei 3

37. IIpakTuyeckasi padora Ne 2 «CriocoObl 1 CnupTroBKa
pasJelieHus cMecei»

38. [TonBeneHne UTOrOB MPAKTUUYECKON PAOOTHI 1
No2

39. 3aK0H COXpaHEHHUsI MacChl BEIIECTB. 1 Bechl a1ekTpOHHBIC
JleMOHCTPAaLMOHHBII 3KcepuMeHT Ne 1
«3aKOH COXpPaHCHHSI MACChI BEIIIECTBY

40. 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 5

41.42.43.44. Pemenue pacueTHbIX 3a/1a4

PA3JEJI 3. PACTBOPBI (18 YHACOB)

45.46 [TonsTHE O pacTBOpax: ONpeAEICHUE 2 JlaTuuk Temneparypsl IJIaTUHOBBIN

pacTBOPOB, paCTBOPUTEIH, KIIaCCH(PUKALINS
pacTBOpOB.




JladopaTopHblii onbIT Ne 7 «IlepechliieHHbIiI
pacTBop»

47.

IToaeneHne UTOroB 1a6OPATOPHOTO OmbITa Ne
7

48.

PactBOoprMOCTS.

JladopaTopHblii onbIT Ne § «M3yyenue
3aBUCHMOCTH PACTBOPUMOCTH BELIECTBA OT
TEeMIIEPaTypbI».

JlaTuuk TemiiepaTypsl INIATUHOBBIN

49.

IlonBeneHne UTOroB J1a0OPATOPHOro omnbita Ne
5

50.

Kpucramnoruaparsr.

JladopaTopHublii onbIT Ne 8 «Onpenenenue
TEMIIEPATYPHI Pa3I0KEHUS
KpUCTAJIJIOTUApPATa

JlaT4uuk TemrepaTypsl INIATUHOBBIN

51.

IlonBeneHne UTOroB 1a6OPaTOpHOro omneita Ne

8

52.58.

BeIpaniusanue KpucTamios.
JladopaTopublii onbIT Ne 6 «Habmonenue 3a
POCTOM KPHCTAJIOB

[{udpoBoii MUKPOCKOIT

54,

[TonBenenne nToroB 1a60paTOpHOTO OMBITa No
4

55.56.

CnocoObl BBIPAXKCHUA KOHOCHTpaIun
PaCTBOPOB: MaCCoOBasd J0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIsIpHAasd KOHICHTpalsa

57.58.

Pemenne PACUYCTHBIX 3a/lav

59.

IIpakTuyeckas padora Ne 3 «Onpenenenue
KOHIICHTPAIIUHU BEIECTB KOJIOPUMETPUICCKUM
0 KAITUOPOBOYHOMY TpaduKy»

I[aT‘lI/IK ONTHUYECKOH INIOTHOCTH

60.

[ToaBeaeHNE UTOTOB MPAKTHYECKOMN PabOThI
Ne3

PA3JIEJ 4. XUMHNYECKHUE PEAKIIUH (28 YACOB)

61.62.63.

Xumnueckue peakuuu. lIpusHakyu XumMudaeckux
peaKuuu.

JleMOHCTPALMOHHBII JKcTIepuMeHT Ne 2
«BbleneHne u NOoIJIOIEHHNE TEIUIAa — IPU3HAK

JlaTyuk TeMieparypsl IIIATHHOBBIH




XUMHUUYECKOU PEAKIIUN»

64.65.66.

Knaccugukanus XuMHUecKuX peakiuuii mo
Pa3JIMYHBIM IIPU3HAKAM

67.68.

Peakuus coenuuenus.

JlabopaTopHbliii onbIT Ne 9 «Peakius
coenuHeHUs hocdopa ¢ KHCIOPOIOM, OKCHUIA
docdopa (V) ¢ Bomoit»

69

IlonBeneHne UTOroB J1aOOPATOPHOro omnbita Ne

9

70.71

Peakuus paznoxenus.
JladopaTopubiii onbIT Ne 10 «Peakius
paznoxenus rugpokcua meau (I)».

CnuproBka

72.

JladopaTopubliii onbIT Ne 11 «Peakius
Pa3I0KEHUS MATTAXUTa»

CnuproBka

73.74.75.

Peaknus 3amentenus.

JladopaTopubliii onbIT Ne 12 «Peakims
3aMeNIeHUsT MEIH JKeJIE30M B pacTBOPE
MEIHOTO KYIOpOCa».

76.71.

JlaGoparopubiii onbIT Ne 13 «Peakuus
3aMelleHus BOJIOPOia IMHKOM B pacTBOpE
COJISTHOM KHUCJIOTBI».

78.

JlaGoparopubiii onbIT Ne 14 «Peakuus
3aMelleHus BOJIOPO/ia KaJblueM (HaTpHeM,
JIUTHEM) B BOJIE»

79.80.81.

[lonBeneHne HUTOroB J1IAOOPATOPHBIX OIBITOB
Ne 12,13,14

82.83.84.85.

Peakiusa oOMmeHa.

JladopaTopHbiii onbIT Ne 15 «Peakuus
oOMeHa MexX Ty KapOOHATOM KalbLIHs U
COJITHOM KUCIIOTOM».

JladopaTopHbiii onbIT Ne 16 «Peakuus
oOMeHa MEeX]Ty XJIOPHIOM Oapus  cepHOU
KHUCIIOTOM»

Hatunk pH




86.87. [MonBenenne UTOroB 1a6OPATOPHBIX OMBITOB 2
Ne 15,16

88. Peakuust HeWTpanu3anuu. 1 Hatuuk pH
JladopaTopubliii onbIT Ne 17 «Peakuus
HEUTpAIU3aLIN

89. [TonBenenue UTOroB 1a60PaTOPHOTO OrbITa No 1

17

PA3JIEJ 5. OCHOBHBIE

KJIACCBHI HEOPTAHUYECKHWX COEJJUHEHMH (24 YUACOB)

90.91.92. Oxkcuppl. 3 [Tpubop /i onpeneneHus cocTaBa Bo3ayxa
JladopaTopublii onbIT Ne 18 «Onpenenenue
COCTaBa BO3IyXa
93. [NonBenenne UTOroB 1a6OPAaTOPHOTO OMbITa No 1
18
94.95.96.97. OcHoBaHwsl. 4 Jlo3atop 00bEMa KUAKOCTH, OIOPETKa, TaTYNK TEMITEPATYPhI
JleMOHCTPAUMOHHBIH 3KCIIepuMeHT Ne 3 IJIATUHOBBIM, JATYMK JABJICHUS, MArHUTHAS MeIIajiKa
«OcHoBanus. TemnoBoi a3 ekt peakuuu
THUIPOKCHUIA HATPHSI C YIIICKHCIIBIM Ta30M»
98. [ToaBeeHrEe UTOTOB JIEMOHCTPAITHOHHOTO 1
sKkciepuMenTa Ne3
99.100.101. Kucnotsr. 4 Hatank pH
102 JladopaTopublii onbIT Ne 19 «OnpenencHue
pH paznuunbIX cpeny.
103. [Tonsenenne nToroB 1a60paTOpHOTO OMBITa No 1
19
104. JladopaTopublii onbIT Ne 20 «OnpenencHue 1 Hatuuk pH
KHCIIOTHOCTH TIOYB
105. [Tonsenenne nToroB 1a60paTOpHOTO OMBITA No 1
20
106. Comu 4
107.108.109
110. [Ipaktnyeckas padora Ne 4 «Ilomydenue 1 [udposoii MUKpockomn
MEJTHOTO KYIopOoca
111. [ToaBeneHne UTOrOB MPAKTUIECKON PabOTHI 1

Neq




PA3JIEJ 6. XUMHNYECKAS CBA3b (12 HACOB) +12

112.113.114 XUMHYECKas CBSI3b U €€ BUJLI
115.
116.117 Kpucrannudeckoe cTpoeHue BELECTBA. JlaTuuk TeMIiepaTypsl INIATUHOBBIN, JaTYUK TEMIIEPATYPHI TEP
MOIIapPHBIN
118.119.120 Kpucrannuueckue pemérku. JlaTuuk TeMIieparypsbl INIATUHOBBIN, JATYUK TEMIIEPATYpPHI TEP
121, MOTapHBIH
122. JleMOHCTPALIMOHHBII 3KcTIepuMeHT Ne 4 JlaTuuk TeMneparypsl IUIATUHOBBIN, JaTYMK TEMIIEPATypPhl TEP
«Temmneparypa 1I1aBJIeHHs BEUIECTB C Pa3HbIMU MOIIapPHBIN
TUNIAMU KPUCTAJUIMYECKUX PELIETOK
123. [loaBeneHne UTOroB 1EMOHCTPAIIIOHHOTO
skcniepuMenTa Ned
124.125.126 [ToBTOpEeHME
127.128.
129.130.131
132. Urorosoe 3anstue
133.134.135 Pesepr
136

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

Xumus. 8 knacc/Kysnenosa H.E., Tutosa .M., I'apa H.H., OGmiecTBo ¢ orpaHu4eHHON 0TBETCTBEHHOCThIO «M31aTenbCckuii IeHTp
BEHTAHA-TPA®»; AxninonepHoe o61mectBo «M3narensctBo [IpocBenieHuey.

becnanoB IlaBen MBanoBuu, JlopodeeB Muxaun BuxrtopoBuu. Metoauueckoe nocobue «Peanmszanus oOpa3oBaTeNbHBIX HPOTrpaMM
€CTECTBEHHOHAYYHOH M TEXHOJIOTMYECKOM HalpaBIeHHOCTEH 110 XUMHHM € HCII0JIb30BaHHEM 000pyA0BaHUs 1eHTpa «Touka pocTamy.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET




10.
11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

22.
23.

BacwibeB B.II1., Mopo3sosa P.I1., Koyepruna JI. A. IlpakTukym mo aHamuTH4YecKod XuMuu: Yueb. mocobue aist By30B. — M.: Xumus,
2000. — 328 c.

I'pocce 3., BaiicmanTens X. Xumus ans mo0o3HaTenbHbIX. OCHOBBI XUMUU M 3aHUMaenbHble onbIThl. I'JIP. 1974. Ilep. ¢ nem. — JL.:
Xumus, 1979. — 392 c.

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

Kumun JI. M. O6mas xumus. [paktukym L-mukpo. PykoBoacTBo ans crynentos. — M.: MI'Y, 2006. — 322c.

Hcnons3oBanne mudpoBbIX JTabopaTopuid nmpu oOydeHUH XuMuHM B cpeaned mkoie/becmanos I1. U. Jlopodee M.B., Kumun .M.,
3umuna A.U., Opxexosckuii II.A. — M.: BUHOM. JlaGopatopus 3Hanuii, 2014. — 229 c.

Kpucramnel. Kpucrammoruapare: MeTtogudeckne ykazaHus K JlabopaTopHbIM paboram. 6. Mudraxoa H. III., Ilerpoa T. H.,
Paxmarynnuna . @. — Kazans: Ka3zan. roc. texnoin. yH-T., 2006. — 24 c.

Jleencon M.A. 100 BompocoB U OTBETOB MO XMMMU: Marepuansl /Ui MIKOJIbHBIX pedepaToB, (paKyIbTaTUBHBIX 3aHATHH U CEMUHApPOB:
VYyebnoe nocobue. — M.: «M3narensctBo ACT»: «M3matensctBO AcTpenby, 2002. — 347 c.

Jleencon U. A. Xumnueckue peakuuu: TeroBoii apdexr, papHoBecue, ckopocts. — M.: 8. OO0 «M3marensctBo Actpens, 2002, — 192
C.

JIypre 1O. FO. CnpaBounuk 1o ananurndecko xumnu. — M.: Xumus, 1971. — C. 71—89.

Hazaposa T.C., I'pabeukuii A.A., JlaBposa B. H. Xumnueckuii sxcnepument B mkoiie. — M.: [Ipocsemenue, 1987. —240 c.
Heopraanueckas xumusi: B 3 1./ Ilox pen. 0. JI. TperbsikoBa. T. 1: ®U3NKO-XUMUYECKHE OCHOBBI HEOPTaHUYECKOW XUMUU: Y UCOHHUK
TSt cTyA. Beicil. yue0. 3aBenennit/M. E. Tamm, FO. /1. TperbsikoB. — M.: U3natensckuii meHTp «Akagemus», 2004. —240 c.

[TerpsinoB U. B. Camoe HeoObIKHOBEHHOE BemiecTBO B Mupe. — M.: [lemaroruka, 1976. — 96 c.

CrpensaukoBa JI. H. U3 wero Bcé cnemano? Pacckassl o BemectBe. — M.: Sy3a-pecc. 2011. — 208 c.

CycnennukoBa B.M, Kucenepa E. K. PykoBoACTBO 110 TPUTOTOBJICHUIO TUTPOBAaHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.
®dapaneri M. Uctopust cBeun: Ilep. ¢ anrn./Ilog pen. b. B. Hopoxxunosa. — M.: Hayka. ['maBHas pemaxius (pu3nko-mMareMaTudecKon
nurepatypsl, 1980. — 128 c., min. — (bubnanoreuka «KBaHT»)

Xomuenko I'. I1., CeBacthanoBa K. 1. OkuciuTenbHO-BOCCTAaHOBUTEIbHBIE peakiuu. — 16. M.: [IpocBenienune, 1989. — 141 c.
Ounukionenus s aerei. T. 17. Xumust / I'nas. pen.B. A. Bononun, Ben. Hayu. pen. 17. U. Jleencon. — M.: ABanra +, 2003. — 640 c.
Optumo JI. Bopa: kHura o caMmom BaykHOM BeliecTBe B mupe: miep. ¢ ¢pun. —M.: 18. Komnacl'uzg, 2019. — 153 c.

UYeprros M.H., )Kykos I1. H. Xumuueckuii 5kCiepuMeHT ¢ MaJbIMH KOJIMUECTBaMH peakTuBoB. M.: [IpocBemienue, 1989. — 191 c.

Canr MIY. [Iporpamma Kypca XHMHUH s ydamuxcs 8—9 KJIaCCOB 00111600pa3oBaTEIHLHON IIKOJIBL.

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

Caiit ®UITN. OTKpbITHIN O0aHK 3amaHuil i HGOPMUPOBAHUS €CTECTBEHHO-HAYYHO! rpamoTHocTH. https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-gramotnosti

Caiit Enunas xomtekims nudpoBeIx 00pasoBaTenbHbIX pecypcos. http://school-collection.edu.ru/catalog

Cait ®epepanbHblii LeHTp MHPOpMaLMoHHO-0bpa3oBaTenbHbix pecypcos. http://fcior.edu.ru/



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLNIECCA

YYEBHOE OBOPYJIOBAHHUE

CripaBounsble Tabauipl, [lepuoauueckas cucrema xumuueckux ieMeHToB [I.M1. Menneneesa, Tabiuna pacTBOPUMOCTH, 3JIEKTPOXUMHUECKUN
PsAI HAIPSDKEHUH METaJIOB, MOJIEIIN KPUCTAJUIMYECKUX PEIIETOK, MOJEIIH AaTOMOB.

OBOPYJIOBAHUE JJ151 IPOBEJEHUSA JTABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPALIMIA

OBOPYJIOBAHME LHEHTPA "TOYKA POCTA"™:
- IaTYMK TeMIepaTypbl (TEpMOTIapHBIii);

- CIIUPTOBKA;

- IJaTYMK TeMIIepaTypbl IUIATUHOBBIN;

- TEPMOMETD;

- BJIEKTpUYECKas IINTKA;

- TaT4YMK DJIEKTPOIPOBOJHOCTH;

- IU(PPOBOI MUKPOCKOTT,

- IprOOP /7S OTBITOB C IEKTPUUECKUM TOKOM;
- BECBI AJIEKTPOHHBIE;

- IpuOOp A7 ONPEAETICHNs COCTaBa BO3IyXa;

- TaTYUK ONTUYECKOM IIIOTHOCTH;

- natuuk pH;

- 103aTop 00bEMa )KUIKOCTH;

- OropeTKa;

- IaTYUK JaBJICHMUS;

- MarHUTHAas MENIAJIKa.

TaTuBel 1a60PATOPHBIE, IITATUBBI AJIs1 IPOOUPOK, MPOOUPKHU, TPOOUPKOAEPIKATETN, MEPHBIE IIMJIMHPHI, XAMUYECKHE CTaKaHbI, KOJIOBI,
BECHI JIaOOpaTOpHBIE C pa3HOBECAMU, BOPOHKH, CTEKIISIHHBIE MaJ04YKy, GUIBTPOBalIbHAS Oymara, CIMYKH, KOMIUJIEKThI PEAKTHBOB, HA0OPHI
WHMKATOPOB.
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