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1. TIporpamma 1Mo BHEYpOUHOU JESATECIBHOCTH IO XMMHHU HAa YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHHUs
COCTaBJICHa Ha OCHOBe TpeOoBaHWII K pe3yjabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIbHOM IPO-
rpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX B DenepaabHOM roCy1apCTBEHHOM 00-
pa30BaTEIILHOM CTaHIAapTe OCHOBHOTO 00mIero o0pa3oBaHus, a Takxke [IpuMepHOil mporpaMMbl Boc-
nutanus. Oenepanbabiii 3akoH oT 29 .12 .2012 Ne 273-@3 (pen . ot 31 .07 .2020) «O6 obpazoBanuu
B Poccuiickoit ®enepanuny» (¢ u3M . u 1on ., BCTym . B crry ¢ 01.09.2020) . — URL: http://www
.consultant .ru/document/cons doc LAW 140174 (nara obpamenus: 28 .09 .2020)

2. Tlacnopt HamoHaneHOTO IpoekTa «O0pazoBanue» (yrB. nmpesunuymom Coseta nipu [Ipesunente PO
M0 CTPATETHYECKOMY Pa3BUTHUIO U HAIIMOHAIBHBIM IMPOEKTaM, MPOTOKOJ oT 24 .12 .2018 Ne 16). -
URL: https://login .consultant.ru link?req=doc&base=LAW &n=319308&demo=1 (nara oOpamienus:
10.03.2021)

3. TocymapcrBennas nporpamma Poccutickoit @enepanuu «Pa3sutue o6pasoBanus» (yTBEpKIeHA MMO-
cranoBieHueM IIpaButensctBa PD o1 26 .12.2017 No 1642 (pen . ot 22 .02 .2021) «O06 yTBepxe-
HUH rocyaapcTBEHHOM nporpammbl Poccuiickoii @eneparun «Pa3sutie odpasosanus» . — URL:

http://www .consultant .ru/document/cons_doc LAW 286474/ct742885e783e08d938
7d7364e34126f87ec138f (mara obpamenus: 10 .03 .2021) 4.ITpodeccuonanbupiii crangapt «llegaror
(memarormyueckas AesITeIbHOCTD B JIONIKOJILHOM, HA4aIbHOM 00IIIEM, OCHOBHOM 00IIIeM, CpeTHEM 00IIeM
o0Opa3oBaHum), (BocrnuraTenb, yuuteinb)» (ped. ot 16.06.2019 r.) (IIpukaz MunmucrepcTBa Tpyia U Colu-
anbHOH 3auThl PO ot 18 okTsa0ps 2013r . Ne 544H, ¢ u3aMeHeHUsIMU, BHECEHHBIMU ITPUKa30M MUHHU-
cTepcTBa Tpyaa u couzamuthl PO ot 25 nekabpst 2014 r. Ne 11151 u ot 5 aBrycta 2016 . Ne 422H) . —
URL: // http://mpodcranmaprnenarora.pd (mara obpamenus: 10 .03 .2021)

1. Tpodeccuonanpubiii crangapt «llemaror qomosHUTEILHOTO 00pa3oBanus aeteit u B3pocibix» (I1pu-
ka3 MuHucTepcTBa Tpyaa u couranbHou 3amuThl PO ot 5 mas 2018 1. Ne 298 «O06 yrBepxkieHun
npodeCCHOHATBHOTO cTanaapra «llemaror TOMOIHUTEIBHOTO 00pa30BaHUsI AETEH U B3POCIBIX»). —
URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-
professionalnykh- standartov/reestr-professionalnykh- standartov/index .php? ELEMENT ID=48583
(mata obpamenus: 10 .03 .2021)

2. ®enepanbHBI TOCYNAapCTBEHHBI 00pa30BaTENbHBIM CTaHIAPT OCHOBHOIO O0IIEro oOpa3oBaHUs
(yrBepxkaéH npukazoM MunuctepctBa odpasoBanust U Hayku PD ot 17 nexabpst 2010 r . Ne 1897)
(pen.21.12.2020) . — URL: https://fgos.ru (nata o6pamenus: 10 .03 .2021) 7.denepanbHblil rocyaap-
CTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT CpeAHEro odiiero odpasoBaHus (yTBepxaEH mpukazom Mu-
HUCTepcTBa OoOpa3zoBaHusi W Hayku P® ot 17 mas 2012 v . Ne 413) (pen.11 .12 .2020) . —
URL: https://fgos.ru (nara o6pamenus: 10 .03 .2021) 8.MeTtoauyeckue peKOMEHIAlUN TI0 CO3/IaHUIO
U (QYHKIIMOHUPOBAHUIO AETCKUX TexHONapkoB «KBaHTopuym» Ha 6a3e 0011eo0pa3oBaTeIbHBIX Opra-
Hu3auui (yTBepK/eHbl pacnopskeHueM Munuctepcetsa npocsenieHust PO ot 12 suBaps 2021 r . Ne
P-4). —

URL: http://www .consultant .ru/document/cons_doc LAW 374695 (nata obpamenus: 10 .03 .2021)

1. MeTtonuueckue peKOMEHIAIMH 110 CO3/IaHUI0 M ()YHKIIMOHUPOBAHUIO IIEHTPOB IU(PPOBOTO 00pa3oBa-
Hus «IT-xky0» (yTBeprkIeHbI pacniopsbkeHneM MuHucreperBa npocseuieHus PO ot 12 auBaps 2021 ¢
. Ne P-5) - URL: http://www .consultant.ru/ document/cons_doc LAW 374572 (nata obpamenus: 10
.03.2021)

INOACHUTEJIBHASA 3ATINCKA

ITporpamma «B X1MHM Bce HHTEPECHO» JETATM3UPYET COIEpKaHUE Kypca BHEYPOUHOU JESATEIbHOCTH, AT
HOJPOOHOE pacIpeIe/IeHUE YacoB U MTOCIIEI0BaTEIbHOCTh U3YYEHUS TEM U Pa3JelioB.

JlaHHas porpamMma npeHasHaueHa s yJamxcs 8-9 KinaccoB, MO3BOJISIET PAaCIIUPUTh U yIITyOuTh y yda-
IIUXCS IPAKTUYECKOE PUMEHEHHE MOTYYEHHbBIX TEOPETUUECKUX 3HAHUHN 10 XUMHH.

ABTOpCKas MporpamMma paccuuTana Ha ydamuxcs 8-9 kiaccoB Ha 70 yueOHBIX 4acoB, OPUEHTHPOBAHA HA
yriIyOJieHHe U pacIlupeHue 3HaHUH, HAa pa3BUTHE JIO003HATEIBHOCTH W MHTEpEca K XMMHH, HAa COBEpIICH-
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CTBOBaHHME YMEHMH ydalIuxcs 00paniaThbCs ¢ BeeCTBAMH, IPOBOAUTH XMMHUUECKHUM SKCIIEPUMEHT C UCIIOJIb-
30BaHUEM COBPEMEHHBIX TPHUOOPOB 1 000PYAOBAHUS LIEHTPa 00pa30BaHMsI €CTECTBEHHO-HAYYHOU U TEXHOJIO-
TUYEeCKOH HanpasiieHHOCTeH «Touku pocTay.

[Tpu pazpaboTke mporpamMMbl aKLIEHT JeNalcs Ha BOMPOCHL, KOTOPhIe B 0a30BOM Kypce XMMUU OCHOBHOM
IIKOJIBI PACCMAaTPUBAIOTCSl HEJAOCTATOYHO IIOJHO MJIM HE pacCMaTpUBAIOTCS COBCEM. 3a/lauM U YIPaKHEHUS
10J00paHBbI TaK, YTO 3aHATHS IO MX OCMBICIICHUIO U PEIICHUIO MTPOXOIAT JIMOO MapauieabHO ¢ U3y4aeMbIM Ha
ypOKax MaTepuasioMm, Tu00 Kak MOBTOPEHUE YXKe MOTYUCHHbIX 3HAHHMA.

B 00ydyenun xumuu OoJbllioe 3HAYEHHE MMEET SKCIEepUMEHT. B mpoiecce skcniepuMeHTaIbHON padoThI
yuaniiecsi IpuoOPETYT OMBIT MO3HAHUS PEAIbHOCTH, SIBJISIOUINIICS BaKHBIM 3TanoM (pOpMHUpPOBAHUS Y HUX
yOexeHHii, KOTOphIE, B CBOIO OYepellb, COCTABIIAIOT OCHOBY HAyYHOI0 MHUPOBO33peHus. PeannzoBath yka-
3aHHBIC LIEJIM TOMOXKET OCHAIIIEHHE ITKOJILHOTO KaOMHEeTa XMMUU COBPEMEHHBIMU TPUOOpaMu U 000pya0Ba-
HUEM I[EHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHON W TEXHOJIOTMYECKOH HampaBieHHocTel «Todku poctay.
Hcnonb3oBanue obopynoBanus «Touka poctay MpH peai3alluy AAHHON NpOrpamMMbl IO3BOJIUT CO3]aTh
YCIJIOBUSL:

* TSl paCIIUPEHUS COACPKAHUS IKOJILHOTO XMMHUYECKOr0 00pa3oBaHMs;

* ISl IOBBIIICHUS TO3HABATENFHON aKTUBHOCTH O0YYaIOUINXCS B €CTECTBEHHO-HAYYHOUM 00J1aCTH;

* ISl Pa3BUTHS JIMYHOCTU peOEHKA B mpoiecce 00y4eHUsS XUMUU, €r0 CIOCOOHOCTEH, (hOpMUPOBAHUS U
YIIOBJIETBOPEHUS COLMATBHO 3HAYMMbBIX HHTEPECOB U IOTPEOHOCTENH;

* U151 pabOTHI C 0O1apEHHBIMU IIKOJIBHUKAMH, OPTaHNU3aLMHU UX Pa3BUTHS B Pa3IMYHBIX 00JacTAX 00pa3oBa-
TEJIbHOM, TBOPYECKOH ACSATEIBHOCTH.

KonnvecTBeHHBIE SKCTIEPUMEHTHI TIO3BOJISIT MOIYYaTh JOCTOBEPHYIO HH(DOPMAITUIO O IPOTEKAHNHU TE€X HIIH
MHBIX XMMUYECKHUX MPOLECCAX, O CBOWCTBAaX BemeCTB. Ha OCHOBE NOJIy4eHHBIX SKCIIEPUMEHTAIbHBIX JAHHBIX
yyamecsi CMOTYT CaMOCTOSITENIBHO JIENaTh BBIBOIbI, 0000IIATh PE3yIbTAaThl, BEISBISATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OY/IEeT CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBALIMY 00YUEHUS IIIKOJILHUKOB.

AKTYalnbHOCTh IPOTPAMMBbI B TOM, YTO OHA CO3/IA€T YCIOBHUS IS COLIMAILHOTO, KYIBTYPHOTO U PO eccH-
OHAJILHOTO CaMOOTIpeIeNIeHNs, TBOPUYECKOM caMopeann3aluy JMYHOCTA peOEHKA, pa3BUTHS Yy 00y4arOIIUXCs
€CTeCTBEHHO-HAYYHOM, MaTeMaTHUECKOH, MH(POPMALIMOHHOM IPaMOTHOCTH, (POPMHUPOBAHUS KPUTUIECKOTO U
KpEaTUBHOTO MBIIIEHHUS, COBEPIICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAY4YHON HANPaBJIE€HHOCTU. 3HAHUS U
yYMEHUsI, HEOOXOANMBIE ISl OPTaHU3AIMK HCCIIEOBATEIHCKON ACSITEIPHOCTH, B OyIyIIeM CTaHYT OCHOBOM
JUISl OpraHU3allii Hay4HO-HUCCIIEA0BATEIBCKOM IEATEIBHOCTH B BY3aX, KOJUIE/KAX, TEXHUKYMax U T.1I.

OpaHMM U3 OCHOBHBIX MPUHIIUIIOB IOCTPOEHUS TPOrPAMMBI SIBISIETCS IPUHIIUII TOCTYITHOCTU. DKCIIEpUMEH-
TaJbHbIE JAHHBIC, MMOJTYYEHHbIE YYAIIUMUCS MPU BBINOJTHEHUH KOJMYECTBEHHBIX ONBITOB, MO3BOJIAT y4Ya-
LIUMCS CAMOCTOSTEIBHO JEIaTh BBIBOBI, BBISABIIATH 3aKOHOMEPHOCTH. 1101X0 b1, 3aJI0)KEHHBIE B COIEpKAHUE
IporpaMMbl Kypca, CO37at0T HEOOXOMMbIE YCIOBUS JUIsl CHCTEMHOTO YCBOCHMSI yYalllUMHCST OCHOB HayKH,
U1 0OecrieueH sl pa3BUBAIOIIET0 U BOCIIUTHIBAIOIIET O BO3ACUCTBUS 00yUeHHs Ha IMYHOCTH yyarerocs. dop-
MUpYEMbI€ 3HaHUI JOJKHBI CTaTh OCHOBOM CUCTEMBI YOKIEHUH IIKOJIbHUKA, IIEHTPAJIbHBIM SAPOM €0 Hayy-
HOTO MUPOBO33pPEHU.

HEJIX U 3AJAYHN

K HampaBneHUIo MepBOCTENEHHON 3HAYMMOCTH TMPHU pealu3aluu 00pa3oBaTeNbHBIX (DYHKIIUN MpenaMera
«XUMHUSI» TPAJUIIMOHHO OTHOCAT (pOpMHUpOBaHUE 3HAHUIM OCHOB XMMUYECKON HAyKH KaK 00JIaCTH COBPEMEH-
HOI'0 €CTECTBO3HAaHUAI, HpaKTquCKOﬁ ACATCIIBHOCTHU YECJIOBEKA U KaK OIHOT'O 3 KOMIIOHEHTOB MI/IpOBOI\/'I KYJb-
Typhbl. 3aj1a4ya MpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHWN — BaXKHEUIIUX (haKTOB,
MOHSITUHN, 3aKOHOB ¥ TEOPETUUYECKUX IMOJ0KEHUM, TOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKkTepa,
SA3bIKA HAYKH, 3HAHUU O HAaYYHBIX M€TOAaX U3Y4YCHH BEIICCTB U XUMHUYCCKUX peaKuMﬁ, a TAK¥KE B CbOpMI/IpO-
BaHUU U PA3BUTUU YMEHUHN U CIIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C TUIAHUPOBAaHUEM, HAOIIOIEHUEM H TIPO-
BEJICHHEM XHMUYECKOTO IKCIEPUMEHTa, COOTIOCHHEM MPaBUil 0€30MacHOrO OOpalleHUs C BEIIeCTBAMU B
MOBCEHEBHOM KU3HHU.
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Hapsiny ¢ 3TuM 1ienu u3ydeHus npeaMeTa B MporpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C YIETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 001Iero oopasoBanus. CeromHs B 00pa3oBaHUU 0CO00 3HAYMMON TPH-
3HAETCs HAIIPABJICHHOCTh OOYUEHUS Ha Pa3BUTHE U CaMOpa3BUTHE JTMYHOCTH, POpMUpOBaHHE €€ HHTEIIICKTa
U o0meit KynpTypbl. OOyueHre YMEHHIO YUUTHCS U MPOJIOIKATh CBOE 00pa3oBaHuE CaMOCTOSTENILHO CTaHO-
BUTCSI O/THOM M3 BKHEUIINX (PYHKIUI yueOHBIX IPEAMETOB.

B cBsi3M ¢ 3TUM NpH W3YYE€HUH XUMHH B OCHOBHOH IIKOJIE JOMHHHUPYIOIIEE 3HAUCHUE NMPHOOpENN TaKue
1eJTH, KaK:

(dbopMHpOBaHNUE UHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO PEIICHH, CIOCOOHOM allanTHPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBHSIM
KHU3HH,

HaIpPaBJICHHOCTh OOYYCHHSI Ha CUCTEMATHUECKOE MPHOOIICHHE YYAIIUXCsl K CAaMOCTOSITENIbHON MO3HaBa-
TEJILHOM JEATENbHOCTH, HAYYHBIM METOAAM IO3HAHUS, (POPMHUPYIOLUIIM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHO-
CTEH K XUMHH;

obecriedueHre yCIOBHA, CIIOCOOCTBYIONINX MPHOOPETEHUIO OOYUYAIOIUMUCS OIBITa Pa3HOOOPa3HOU Haes-
TEJILHOCTH, IIO3HAHMS U CAMOTIO3HAHMSI, KJTFOYEBBIX HABBIKOB (KIIFOYECBBIX KOMIICTEHIIHI ), IMEIOIINX YHHBEP-
CaJIbHOE 3HAYCHUE JUTSI PA3JIMYHBIX BUJIOB JCATEIBHOCTH;

(dbopMHpoBaHUE YMEHHI OOBSICHATh M OLICHUBAThH SIBJICHUS OKPYXKAIOIIEr0 MUpa HA OCHOBAaHUM 3HAHUH U
OTIBITA, TIOJTYYCHHBIX MIPH U3YUYCHUH XHUMHUU;

¢dbopmupoBaHre y 00yJaIOUINXCS TYMAHUCTHYECKUX OTHOIICHHUH, MOHUMAHHS IEHHOCTH XUMHYECKUX 3Ha-
HUH U1 BEIPAaOOTKH SKOJIOTUYECKH 1eJIecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOW ACATEIBHOCTH B IEISAX
COXPAHEHHUsI CBOETO 370POBbS U OKPYKAIOIIEN IPUPOJIHON CPENIBL;

pa3BUTHE MOTHBALMHU K O0YYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAaHUIO HA OCHOBE YCBO-
€HMsI OOIIEUEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQHIIS M HANPaBICHHOCTH
JabHEHIIEro 00y4eHusl.

COJEPKAHUE KYPCA

PA3AEJI 1. METO/JbI IIO3HAHUA B XUMUU (7 YACOB)

3HAKOMCTBO C OCHOBHBIMU METOJAMH HayKH. DKCIIEPUMEHTAIbHBIE OCHOBBI XMMHUH. 3HAKOMCTBO HIKOJIbHU-
KOB C OCHOBHBIMH METOJaMH UCCIIEJJOBaHUS U 000pYyJOBaHHEM LIEHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHOM
U TEXHOJIOTUYECKOM HampaBieHHocTel «Touku pocray. IlpaBuna noBeaeHus B kabuHeTe XUMHUM. BBOTHBIN
uHCTpyKTax. [IpencraBienne o TOUHOCTH U3MEPEHUH IM(POBHIX AATYMKOB U aHAIOTOBBIX npubopos. IIpen-
CTaBJICHHE O TEMIIepaType IUIaBIeHUs, OOPaTUMOCTH IIIABJICHUS U KPUCTAIIM3ALHH.

[TpakTiueckas pabota Ne 1 «3ydeHue cTpoeHHs MIIaMEHI.

Jlaboparopusrii onbIT Ne 1 «Jlo kakoii TeMnepaTypbl MOXXHO HAarpeTh BEIIECTBO?».

Jlaboparopusrii onbIT Ne 2 «M3mMepeHue TemmnepaTypbl KUTIEHUS BOABI C MOMOIIBIO TaTYMKA TEMIEPATYPHI U
TEPMOMETPAY.

Jlab6opaTtopusbrii onbIT Ne 3 «Onpenenenre TeMrepaTyphl MIABICHUS U KPUCTATU3AINN METAILIIa.

PA3JIEJI 2. TIEPBOHAYAJIBHBIE XUMWYECKUE TTOHATUSA (6 YACOB)

Hemuoro u3 ucropun xumun. XuMus BUepa, CEroIHs, 3aBTpa. [IpocThie u cioxHbie BemecTBa. Ou3ndeckue
1 XUMHYECKHEe CBOMCTBA BemlecTB. UncThIe BemecTBa U cMecr. OTIIMUME YHUCTBIX BemlecTB oT cMecer. Crio-
coOBI pa3fienieHus cMeceil. 3aKOH COXpaHEHUsI MacChl BEIIECTB.

[IpaxTuyeckas padora Ne 2 «CriocoObl pa3/ieleHus: cMecei.

JlaboparopHsrii onbiT Ne 4 «OrmpeneneHre BOJONPOBOIHON U AUCTUIUTUPOBAHHON BOJIBI».
JemoHcTpanroHHbIN SKcriepuMeHT Ne 1 «3aK0oH coXpaHEHUs! MAaCChl BEIIECTBY.
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PA3JIEJI 3. PACTBOPBI (6 YACOB)

[TonsiTue 0 pacTBOpax: onpeaeaeHrue paCTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTb, KJIacCU(HUKALIKS PACTBOPOB.
Kpucramnoruaparst. Beipamusanue kpructamioB. CriocoObl BRIpaXKEHUS KOHIIEHTPAIIMH PACTBOPOB: MAaCcCOBAs
JI0JISI PACTBOPEHHOTO BEIIECTBA, MOJISIPHASI KOHLIEHTPALIUS.

[Mpaktuueckas padbora Ne 3 «OmpeaeneHue KOHIICHTPAIIMH BEIIECTB KOJIOPUMETPUUECKUM TI0 KaTuOpOBOY-
HOMY TpaduKy».

Jlaboparopusiii onbiT Ne 5 «M3yueHne 3aBUCMMOCTH PACTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPhI».
JlaGopaTtopHsbiii onbIT Ne 6 «Habimro1eHre 3a pOCTOM KPUCTAIIOB.

JlaGopaTtopHsbiii onibIT Ne 7 «IlepechIieHHbIN pacTBOPY.

JlaGopaTtopHsbiii onbIT Ne 8 «OnpeneneHre TeMIiepaTypbl pa3IoKEHUs KPUCTAJUIOTHAPATAY.

PA3AEJT 4. XUMUYECKUE PEAKIIMUA (8 HACOB)

Xumnueckue peakiun. Ilpusnaku xumudeckux peakuuid. Kiaccuduxanus XUMU4eCKUX peakiui o pasiind-
HBIM ITpU3HaKaM. Peakuiny coequHenus, pa3aoKeHus, 3aMelleHns, 0OMeHa, HEUTpaJIn3allu.
JlaGopaTtopHsbiii onbIT Ne 9 «Peaknus coequuenust pocdopa ¢ kucimopoaom, okcuna pochopa (V) ¢ Bogoii».
Jlaboparopusriii onbiT Ne 10 «Peakuus paznoxenus ruapokcuaa meau (10)».

Jlaboparopusrii onbiT Ne 11 «Peakuus pa3noxeHus] MaJaXuTay.

Jlaboparopusiii onbIT Ne 12 «Peakuus 3aMelieHUs: MeIn ’Kelle30M B paCTBOPE MEIHOTO KYIIOpOCcay.
Jlaboparopubiii onbiT Ne 13 «Peakuus 3aMmelieHus: BOJOPOAA LIUHKOM B PACTBOPE COJITHON KUCIIOTBD».
Jlaboparopublii onbiT Ne 14 «Peakuus 3aMenieHs BOJOPOAA KaJbLUEM (HATPUEM, TUTHEM) B BOJEY.
Jlaboparopublii onbiT Ne 15 «Peakius oOMeHa Mex1y KapOOHAaTOM KaJIbLis U COJISTHOM KHCIOTOM».
Jlaboparopublii onbIT Ne 16 «Peakiius oOMeHa MEXly XJI0pHI0M Oapusi U CEpPHON KUCIOTOM».
JlaGopaTtopHsbIii onibIT Ne 17 «Peakiys HeUTpaIu3aum»

JleMoHCTpanMOHHBIH dKcriepuMeHT Ne 2 «Bpienenue U morjouieHne Teria — IpU3HaK XMMUYECKON peak-
111707008

PA3JIEJI 5. OCHOBHBIE KJIACCHI HEOPTAHUYECKNX COEJUHEHMI (8 YACOB)
Knaccudukanus Heopranndeckux coequHeHuil. OKCUIbI — COCTaB, HOMEHKJIATYpa, KilacCUu(PUKaIus, XuMH-
yeckHe cBoMcTBa. [ToHsATHE O rMApPOKCHIaX — KUCIIOTax U ocHOBaHUAX. HazBanus u cocraB ocHoBaHui. 11[€-
JI0YH, UX CBOICTBaA U criocoObl oiryyeHusi. HepacTBopumble OCHOBaHMsI, UX CBOMCTBA U CIIOCOOBI MOJTyYEHUSI.
Oxcuapl ¥ TUAPOKCUABI, obnafatomue aMpoTepHbIMU cBolicTBaMu. Kitaccudukanust KUCIOT (B TOM 4uCIie
OpraHMYecKHe M HEOpPraHMYecKue), X cocTaB, HOMeHKIaTypa. OO0mue XuMHU4ecKrue CBOMCTBAa KUCIOT. Psn
aKTUBHOCTH MeTayuioB. CocTaB, HOMEHKJIATypa CoJel, mpaBuiia cocTaBieHus ¢popmyi coneil. XuMudeckne
CBOMCTBA COJIEH.

[Tpaktuueckas padora Ne 4 «[losmyueHre MeIHOTO Kyopoca.

Jlab6opaTtopusbiit onbiT Ne 18 «OmpeneneHue cocraBa Bo3ayxay.

Jlab6opaTopusiit onibIT Ne 19 «Onpenenenne pH paznuyHbix cpeny.

Jlabopatopusbrit onbIT Ne 20 «OmnpeneneHnue KUCITOTHOCTH TTOYBY.

JemoHncTpannonHbli skcriepuMenT Ne 3 «OcHoBanus. TemnoBoit 3¢ ekt peakuu TuIpoKcHIa HATPUs C yI-
JIEKUCIIBIM Ta30M».

PA3JIEJI 6. XUMNYECKAS CBA3b (7 YACOB)

XuMmunueckas cBs3b. Bunbl xummuueckoit cBa3u. Kpucrannmdeckoe crpoeHue Benectsa. Kpucrannmaeckue pe-
HIETKA — aTOMHAas1, MOHHAs!, MOJIEKYJISIpHAs M UX XapaKTEPUCTUKH.

JemoncTpannonsslii skcriepuMeHT Ne 4 «Temneparypa miiaBiieHHs BEIECTB C pa3HbIMU THUIIAMHU KPUCTAJLIN-
YECKHUX PEIIETOK»
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ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIn4yHOCTHBIE pe3yJIbTAThI

OOyuaronuiicss HOTYYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIONIMX JINYHOCTHBIX Y'Y /1

* OTIpe/ieTICHNEe MOTHBAIMY U3YYEHHsI YUeOHOTO MaTepuana;

* OIICHWBAaHHUE YCBAWBAEMOTr0 y4eOHOT0 MaTepualia, HCXO0/s U3 COIMATIbHBIX M TMYHOCTHBIX LIEHHOCTEH;

* IOBBIIIEHUE CBOETO 00Pa30BaTEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3YUYEHHIO OCHOBHBIX UCTOpUYE-
CKUX COOBITUH, CBA3aHHBIX C PA3BUTHEM XUMHH U OOILECTBA;

* 3HaHME [TPaBUJI [TOBEICHUS B YPE3BbIYAHBIX CUTYALMSIX;

* OLICHUBAHUE COLMATIBHOMN 3HAUMMOCTH IPO(DECCUi, CBI3aHHBIX C XUMHEH;

* BJIaJICHHUE [IpaBUIaMH O€30M1acHOI0 OOpAIeHUsl C XUMHUUECKUMH BELIECTBAMU U 000py1I0BaHUEM, ITPOSIB-
JICHUE DKOJIOTUYECKOMN KYJIBTYPBI.

MeTanpeamMerHblie pe3yabTaThl

PerynsatuBHbie

OOyuaronmiicss HOTYYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEAYIOIINX PEryIsaTUBHBIX Y'Y 1:

* L[eJIeTI0IaraHue, BKII0Yas IOCTaHOBKY HOBBIX 1ieJiel, mpeoOpa3oBaHue MPAKTUYECKON 3aa4M B [IO3HABA-
TEJbHYIO, CAMOCTOSITENIBHBIN aHAIN3 yCIOBUI JTOCTHKEHUS LIEJIM HA OCHOBE Y4YETa BBIJCIICHHBIX YYUTEIEM
OpPUEHTUPOB JACUCTBUS B HOBOM y4eOHOM MaTepHale;

* [IJIJAHUPOBAHUE ITYTH JTOCTHXKECHUS LIENIEH;

* YCTaHABJICHHUE LIE€JEBBIX PUOPUTETOB, BBIACICHUE aJbTEPHATUBHBIX CIIOCOOOB JOCTUKEHUS LIETH U BbI-
0op HauboIree 3pPEeKTUBHOTO CII0C00a;

* YMEHHE CaMOCTOSITENIbHO KOHTPOJIIMPOBATE CBOE BPEMS U YIPABIIATH UM;

* YMEHHUE MPUHUMATh PEIICHUS B MPOOIEMHON CUTYAIIHNH;

* IOCTAaHOBKA y4e€OHBIX 3aJ1a4, COCTABJICHHE IIJIaHa U [10CJIEJOBATEIbHOCTH ACHCTBUIA;

* OpraHu3anus pabo4yero MecTa Npyu BHIOJHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

* NIPOrHO3MPOBAHUE Pe3yJbTaTOB OOyUYEHMs, OLICHHBAHHE YCBOEHHOIO MaTepualla, OLEHKa KadecTBa U
YPOBHSI MTOJTyYEHHBIX 3HAaHUH, KOpPPEKIHs IJ1aHa U croco0a AeHCTBHS TPU HEOOXOAUMOCTH.

Ilo3HaBaTenbHBIC

OOyuaromuiics MOJIy4UT BO3MOKHOCTb JIJIs1 (POPMUPOBAHUS CIETYIOIINX MO3HABATENbHBIX Y Y /I

* IOMCK U BblJIeTIeHHE HH(POpMaLUK;

* aHAJIN3 YCJIOBHM U TpeOOBaHMI 3a/1a4H, BEIOOP, COTIOCTABIICHHE M 000CHOBAaHUE CIIOCO0a PEIlIeHUs 3a1a4H;

* BbIOOp Hanbosiee 3P PEeKTUBHBIX CIOCOOOB PEIIEHNUs 3aJa4l B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBHIA;

* BBIJIBWKEHHE U 0O0OCHOBaHME TMIIOTE3bl, BBIOOP criocoba e€ MpoBepKu;

* CaMOCTOSITEJIBHOE CO3/IaHME AITOPUTMA JIEATEIbHOCTH MPH PELIEHUH MPOoOJIeM TBOPUYECKOTO U TOUCKO-
BOT'O XapaKkTepa;

* YMEHMS XapaKTEPHU30BaTh BELIECTBA I10 COCTaBY, CTPOECHHUIO U CBOICTBaM;

* OMKCHIBAHUE CBOWCTB: TBEP/BIX, KUJKUX, FA3000pa3HbIX BEIIECTB, BbIIEICHUE UX CYLIECTBEHHBIX MpH-
3HAKOB;

* 1300pakeHNe cOCTaBa MPOCTEHIINX BEIECTB C MOMOIIBI0 XUMUYECKUX (OPMYJI U CYIIIHOCTH XUMUYECKUX
pEaAKIHI C MOMOIIBIO XUMHUYECKUX YPABHEHUI;

* IpoBeJIcHNE HA0JI0/IEHUH, ONMCAaHKe PU3HAKOB U YCIOBUI TEUEHHSI XUMMUUYECKUX PEaKIUil, BHITOJTHEHHE
XMMHUYECKOT0 KCIIEPUMEHTA, BEIBO/IbI HA OCHOBE aHAIM3a HAOMIOACHUH 3a SKCIIEPUMEHTOM, pellleHue 3a/1ad,
MOJy4eHNEe XUMUYECKOH nH(OpMAIMK U3 Pa3TMYHBIX HCTOYHUKOB;

* YMEHHE OPraHU30BbIBaTh UCCIIEI0BAHUE C LIEIbIO IPOBEPKU TUIIOTES;

* YMEHUE JIeIaTh YMO3aKIIOUeHHs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI,

* yMeHue 00BEKTHBHO OLIEHWBATh HH(OPMALINIO O BEIIECTBAX U XUMHUUYECKUX MpPOIeccax, KpUTHUECKU OT-
HOCUTBCSA K IICEBJOHAYYHON MH(POpMAIIH.

KoMMVYHUKAaTHBHEIE
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OOyyarouuiics MOJyYUT BO3MOXKHOCTH 11 (POPMUPOBAHUS CISAYIONINX KOMMYHUKAaTUBHBIX Y Y 1:

* [IOJIHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICJIEH B COOTBETCTBUH C 3a/1a4aMU U YCIOBHSIMH KOMMYHHUKALIUH;

* aJICKBaTHOE MCIOJIb30BAaHUE PEUEBBIX CPEICTB JJIS y4acTUsl B JUCKYCCHM U apryMEHTAllMM CBOEH MO3u-
IIUHM, YMEHHUE MPEJCTABIATh KOHKPETHOE COJepKAHKUE C COOOILICHUEM €ro B MHUCbMEHHON U YCTHOH (opme,
OTIpeieNIeHue CII0COO00B B3aUMOICHCTBUS, COTPYTHUYECTBO B TIOMCKE U cOOpe HHPOPMALINY;

* orpeeNieHue croco00B B3aMMOICHCTBHSI, COTPYIHUYECTBO B IMOUCKE U cOope MHpOpMaln, y4acTHe B
JMajore, MJIaHUPOBaHUE OOLIMX CIOCOOOB pabOThI, MPOSBICHUE YBAXKUTEIBHOTO OTHOLIEHUS K APYTUM y4a-
HIAMCS;

* ONHMCAHME COJEPIKAHUS BBIIOIHIEMBIX IEHCTBUM C LIEJIbI0 OPUEHTUPOBKHU B IIPEIMETHONPAKTUUECKON Je-
ATEJIbHOCTH;

* YMEHHS YUUTHIBATH Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAWHAIMU PA3IMYHbBIX MMO3UIHIA B COTPYIHUYC-
CTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE H MIO3UIIUIO0, ApTYMEHTUPOBATH M KOOPIUHUPOBATH €€ C NO3ULIUIMHU
napTHEPOB B COTPYAHUYECTBE IPU BBIPAOOTKE OOIIETO PELICHNUs B COBMECTHOM JI€ATEIIbHOCTH;

* OCYILECTBJIATh B3aUMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aMOIIOMOILIb;

* IUITAHUPOBATh OOIIKE CIIOCOOBI PadOThI; OCYILECTBIIATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY JeHCTBUI mapT-
HEpa, yMeTh yOexK1aTh;

* UCIOJIb30BaTh AJCKBATHbIE SA3BIKOBBIE CPEACTBA i1 OTOOpa)K€HHUsI CBOMX YYBCTB, MbICIEH, MOTUBOB U
noTpeOHOCTEH; 0ToOpakaTh B peun (onucaHue, OOBSICHEHHE) COJIePIKaHNe COBEPIIacMbIX JICHCTBUH, KaK B
¢dopme rpOMKOH COIMATTM3UPOBAHHON peYHr, TaK U B (OopMe BHYTPEHHEH peyH;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHLIMIO, UCIIOJIb3YsI CPEACTBA YCTHOM U MMCbMEHHON KOMMYHHKa-
UK TP paboTe ¢ TeKCTaMU Y4eOHUKA U TOTIOJIHUTEIILHON JTUTEPATypO, CIIPAaBOYHBIMH TaOJIMIIaMH, TIPOSIB-
JSITh TOTOBHOCTb K YBa)K€HHIO MHOM TOYKHU 3pEHUS NPU 00CYKICHUU PE3YIbTaTOB BHIMOJIHEHHON PaOOTHI.

IIpeameTHBbIe pe3yIbTaThI

OOyuaromuiicss Hay4uTCs:

* IPUMEHATh OCHOBHBIE METO/1bI I03HAHMS: HAOIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT;

* ONUCHIBATh CBOMCTBA TBEP/IBIX, KHUJIKHUX, FA3000pa3HBIX BEIIECTB, BBIIEIS X CYLIECTBEHHbIE IPU3HAKY;

* pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHUsI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOU TEOpUH;

* pa3nnyaTh XMMHYECKUE U PU3NYECKHE IBJICHMS, Ha3bIBaTh IPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMHUUECKHUX
pEeaKIuii;

* co0Omo1aTh NMpaBuia 0e3onacHol paboThl IPY MPOBEAEHUH OIBITOB;

* [10JIb30BAThCS J1TaOOPATOPHBIM 00OPYJOBAHUEM U MOCYI0M;

* [I0JTy4yaTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIO3HABATH HX;

* XapakTepu3oBaTh (pU3NYeCKHe U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COETUHE-
HU, IPOBOJMTH OIBITHI, TOATBEPKAAIOIINE XMMUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPIaHUYECKUX Be-
IIECTB;

* pacKpbIBaTh CMBICI MOHATHS «PacTBOP», BHIYUCISATH MAaCCOBYIO JOJI0 PaCTBOPEHHOIO BEIECTBA B pac-
TBOPE, TOTOBUTH PACTBOPHI C ONIPEAECIEHHON MAaCCOBOM J10J1€M paCTBOPEHHOTO BEUIECTBA;

* XapaKTepHU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOWCTB BEILIECTB OT THIA KPUCTAJUIMYECKOM peIETKH, onpe-
JIeNATh BUJI XUMHUYECKOH CBS3M B HEOPTaHMUECKUX COCAMHEHUSX;

* IPOBOJIUTH OMBITHI IO TOJTYUYEHHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB Pa3IMYHbBIX BEIIECTB;

* IPaMOTHO 00paIIaThCs C BEIECTBAMU B MIOBCEIHEBHON KHU3HH.

Obyuarowuiics NOIYYUM 603MOINCHOCIb HAYUUMBCAL:

* BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bl O XMMUUYECKHUX CBOWCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIMH, O XapaKTepe U MPOAYKTax pa3ind-
HBIX XUMHUYECKUX PEaKIni;

* XapaKTepHU30BaTh BEILECTBA 10 COCTAaBY, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATh MPUYMHHO-CIIEICTBEH-
HBIE CBSA3M MEXY JaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

* FICTI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS JIJIs KOJIOTMYECKH TPAaMOTHOT'O ITOBEICHHS B OKpY KaloOIIel cpeie;
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* HICTI0JIb30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHILIUHY [TPH BHIMOJIHEHUH POEKTOB U PEIICHUH y4eOHO-
HCCJIEIOBATEIbCKUX 3aa4 10 U3YYEHHUIO CBOMCTB, CIIOCOO0B MOTYyYEHHUS M pacliO3HABAHUS BEIIECTB;

* 00BEKTHBHO OIICHUBATh WH(OPMAIIHIO O BEIIECTBAX M XMMHYECKHUX POIeCcCcax;

* 0CO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM MO XUMUU ISl PAKTHUYECKOU JIEATETbHOCTH YEJIOBEKa,

* CO3/1aBaTh MOJIEJIU U CXEMBbI Il pelIeHUs] yueOHbIX U IMO3HABATEIIbHBIX 33/1a4;

MMOHUMATh HEOOXOAUMOCTH COOTIOACHHUS TIPETUCAHMIA, TPEATIAaraeMbIX B MHCTPYKIUSAX IO UCTIOIH30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHHU U JP.
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TEMATHYECKOE IINTAHUPOBAHUE

HHSA B XUMHUHU

HUS peakIMii U TMPOIECCOB, TPeOyro-
IIUX HarpeBaHUsl.

YMeHnue BeIOMpaTh MPUOOPHI AJIS TIPO-
BEJICHUS U3MEPEHUH, TPEOYIOUINX TOY-
HOCTHU IIOKa3aHUM.

3HaTh IPOLECCHI, NMPOTEKAIOUIUE IPU
IUIABJICHUU BEIIECTB U UX KPUCTAJLIU-
3aLMH.

Ymenue pabortaTh ¢ 000pyJOBaHHEM
LIEHTpa 00pa3oBaHUsl E€CTECTBEHHO-
Hay4YHOU M TE€XHOJIOTMYECKOW HaIpaB-
neHHocten «Todku poctay.

YMeHue mosb30BaThcs HarpeBaTellb-
HBIMH NPHOOpaMH.

[InanvpoBaTh ¥ OCYILECTBIATH Ha

Ne | HammeHoBaHue KounyecTBO 4acoB Hara n3y- Ilnanupyemblie pe3yabTaThbl JaekTpoHHbIe (HU(pPOBHIE)
/m | pa3aejioB U TeM YyeHust o0pa3oBaTe/ibHbIE PeCypchbl
BCero | mpakTu- | Jgado- | JAeMOHCTpa-
NPOrpaMMmbl
yecKkHe | parop- HHOHHbIE
padoThI HbIe IKCIIepPH-
ONBITHI MEHTbI
1 | Meroasl no3ua- 12 1 3 0 Ornpenenarb BO3MOXKHOCTh TIpoBene- | MaTepuaibHO-TEXHUYECKas

6a3a uentpa «Touka pocray.
DNEKTPOHHBIE TPE3CHTALIUH.
Caiir ®UIIN. OTkpHBITHIIT
OaHk 3amanuii 1uist popMupo-
BaHUS €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-
gramotnosti
Catit EnmmHas KoJuieKknus

M (ppoBbIX 00pa30BaATEIHHBIX
pPECYpCOB. http://school-
collection.edu.ru/catalog

Caiir @enepalbHBII LIEHTP

NpakTUKE  XUMHUYECKHE  JKCIepH- | HHPOPMALMOHHO-00pa3oBa-

MEHTHI, MPOBOJAUTH HAONIOJAEHUS, JI€- | TEIbHBIX pecypcoB.

JaTh BBIBOJIBI MO pe3yiabTaTaMm sKcme- | http://fcior.edu.ru/

pUMEHTA.

CrnenoBaTh mpaBuiIamM 0€30macHOM pa-

60THI B 1a0OpaTOPUU IIPU HCIIOJIB30BA-

HUW XUMHUYECKOHN MOCYIBI U 000pyI0-

BaHUs, a TaK¥XKC IIpaBUJIaM 06paI_I_ICHI/I$I

C TOprOYUMHU BCIICCTBAMU B 6BITy
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2 | [lepBoHauanb-
HBIC XUMHUYC-
CKHEC ITOHATUA

12

YMeTp OTnuYaTth  BOJONPOBOJIHYIO
BOAY OT AWCTUUTMPOBAHHOMW, 3HATH,
MoYeMy JIJIsi IPOBEICHUS IKCIIEPUMEH-
TOB HCIOJIB3YIOT TUCTHILTUPOBAHHYIO
BOAY.

YMeTs oTnMuaTh (QU3NUECKHE Mpo-
LECChl OT XMMHUYECKUX pe aKLHU.
3HaTh, YTO MPHU MPOTEKAHUM PEaKIUN
MOJICKYJIBI BEIIECTB pa3pylIaloTcs, a
aTOMBI COXPAHSIOTCS (111 BEUIECTB C
MOJICKYJISIPHBIM CTPOCHUEM).

3HaTh (GOPMYITUPOBKY 3aKOHA U YMETh
NPUMEHSTH €r0 Ha MPaKTUKe, IIPH pe-
HICHUH Pacu€THBIX 3a/1a4.

YMmenue paboraTe ¢ 000pyIOBaHUEM
HeHTpa 00pa3oBaHUS ECTECTBEHHO-
HAYYHOU W TEXHOJIOTMYECKOW HarpaB-
nenHocteil «Touku pocTay.
[TnaawpoBaTh W OCYIIECTBIATH Ha
MPAKTUKE  XUMHYECKHUE  JKCIEepPHU-
MEHTBI, TIPOBOJIUTh HAOIOJCHHUS, Jie-
JaTh BBIBOJIBI TIO pe3yJbTaTaM dKCITe-
pUMEHTA.

CrnenoBath mpaBuiiaM 0e30MacHOi pa-
00THI B 1a00OpaTOPUU MPU UCTIOIH30BA-
HUU XUMUYECKOW MOCYABl U 000py/I0-
BaHMS, a TAKXKE MPaBHJIaM OOparieHus
C TOPIOYMMH BEIICCTBAMH B OBITY

MarepuanbHO-TEXHUYECKAs
0a3a nentpa «Touka pocray.
DNEKTPOHHBIE TPE3CHTALIUH.
Caiir  ®UIIN. OTkpeITHIIT
0aHK 3aJaHuil st GOPMUPO-
BaHUS €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-

yestestvennonauchnoy-

gramotnosti
Catit Enmmaas koJuieknus

UPPOBBIX 00pa30BATEIBHBIX
pecypcoB. http://school-
collection.edu.ru/catalog

Caiit ®enepanbHbIi IIEHTP
nHpOopMaIrmoHHO-00pa3oBa-

TEIBHBIX pecypcoB.
http://fcior.edu.ru/

3 | PactBops! 12 Hmets npencraBiieHne O pa3HOW 3aBH- | MaTepualbHO-TEXHUYECKAs
CUMOCTHU PACTBOPUMOCTH BCILICCTB OT Oasa OEHTpa «Touka pocTa».
TCMIICPATYPHI. 3HeKTp0HHBIe MMpe3CHTauU.

[okymeHT co3aaH B anekTpoHHon copme. Ne 76/0 ot 19.02.2025. VcnonHuTens: MBaHosa T.B. B 3NEKTPOHHbIH

Ctpanuua 10 u3 19. Ctpanuua cosgara: 18.02.2025 09:07 =¥ TATAPCTAH


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/

YMeTh UCTOJIb30BaTh ITU(POBOIT MUK-
pockon Uil M3ydeHus (GOpMBI KpH-
CTaJIJIOB.

HNmers mnpencraBieHUE O Pa3IUYHON
HaCBILLIEHHOCTU pPacTBOpa pacTBOpsie-
MBIM BEILIECTBOM.

VYMeTp omnpenenarts KOHLEHTPALHIO
pacTBOpa, UCIOJIb3YsI HHCTPYKIUIO.
3HaTh CIIOCOOHOCTh KpHUCTAIOTHApa-
TOB pa3pylaThCs IPH HATPEBAHUU.
Ymenune pabortaTh ¢ 000pyJOBaHUEM
LHeHTpa 00pa30BaHUsl E€CTECTBEHHO-
HAay4YHOM M TEXHOJOTMYECKON Hallpas-
neHHoctel «Todku poctay.
[InanupoBaTh M OCYILECTBIATH Ha
NpaKTUKE  XUMHMUYECKHE  HKCIEpH-
MEHTbI, MPOBOAUTH HAOIIOJECHHUS, Je-
JaTh BBIBOJIBI O pe3yibTaTaM 3KCIIe-
pUMEHTA.

CrnenoBaTh mpaBuiIamM 0€30MacHOM pa-
00Tl B 1a00OpaTOpUH IpU UCTIOTIH30BA-
HUM XUMUYECKOW TOCYIbI U 000pYyI0-
BaHMs, a TaKKe MpaBuiiaM 0OpaleHHs
C TOPIOYMMH BEIIECTBAMH B OBITY

Caiir  OUIIMA. OTKpHITHII
0aHK 3amaHuil U1 HOPMUPO-
BaHUsl €CTECTBEHHO-HAYYHOUI
IPaMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-
zadaniy-dlya-otsenki-
yestestvennonauchnoy-

gramotnosti
Canitr Enunas xkojuieknus

UPPOBBIX 00pa30BaTEIBHBIX

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

Caiir @enepalibHbIIl LIEHTP
nH(pOpMaIMoHHO-00pa3oBa-
TEJIbHBIX pecypcoB.
http://fcior.edu.ru/

4 | Xumuueckue 15 Hcnonp30BaTh XUMHUYECKYIO CHUMBO- | MaTepuanbHO-TEXHUYECKas
peakiu JUKY I8 cocTaBieHuss (opmyn Be- | 0a3a neHTpa «Touka poctay.
IIECTB, MOJICKYJISIPHBIX YPaBHEHUHN XH- | DIIEKTPOHHBIE TIPE3CHTAIUH.
MHYECKHUX PEAKIIAM. Caiir  OUIIM. OTKpBITHIN
[lonnmatre  CymHOCTH  mTpolecca | OaHK 3amaHuid 1yt popMupo-
HEWTpanu3aluy U MPUMEHSATh NPOLECC | BAaHUS €CTECTBEHHO-HAYYHOU
HEWTpalIu3aluy Ha MPaKTUKE. TPAMOTHOCTH.
YmMmenue paborate ¢ obopynoBanueM | https:/fipi.ru/otkrytyy-bank-
IeHTpa o0OpazoBaHusi ecTecTBeHHO- | zadaniy-dlya-otsenki-
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Hay4YyHOW M TEXHOJIOTMYECKOM HampaB- | yestestvennonauchnoy-
neHHocren «Touku pocray. gramotnosti
[InanupoBats u ocymectBidTh Ha | Cailt Eaunas  koJuiekuus
MPAaKTUKE  XHMHYECKHE  JKCHEepu- | HUPPOBBIX 00pa30BaTEIbHBIX
MEHTBI, MPOBOJIUTh HAONIOJCHUS, JIe- | PECYPCOB. http://school-
JaTh BBIBOJIBI MO pe3yibTaraM 3Kcre- | collection.edu.ru/catalog
pUMEHTA. Caiit ®enepanbHbli EHTP
CnenoBath npaBuiiaM 0e30macHoOi pa- | nH(poOpMaoHHO-00pa3oBa-
00ThI B 1a00OpaTOpUU MPHU UCIOIH30BA- | TEIbHBIX pecypcoB.
HUW XUMHYECKOH mocyasl U obopymo- | http://fcior.edu.ru/
BaHUS, a TAKKe MpaBMiIaM 00paIeHHus
C TOPIOYMMH BEIICCTBAMH B OBITY
5 | OcHoBHBIE 15 Knaccupunuposats nzydaemsele Belie- | MarepranbHO-TEXHUUECKAs

KJIaCChl HEOpTa- CTBa IO COCTaBY U CBOMCTBaM. 0a3a nenrpa «Touka pocray.

HUYECKHUX CO- 3HaTh 00BEMHYIO OO COCTaBHBIX Ya- | DIEKTPOHHBIE MPE3CHTAINH.

e IUHEHNN CTeH BO3yXa. Caiit  OUIIMA. OTKpBITHII
YMeTh MpoBOIUTH MPOCTEHINNE CHUH- | OaHK 3amaHuil 11t popmupo-
Te3bl HEOPTAaHWYECKUX BEIIECTB C MC- | BAHHUS €CTECTBEHHO-HAYYHOU
M10JIb30BAHUEM UHCTPYKIUH. TPaMOTHOCTH.
YmMmets onpenensats pH pacTBopos. https://fipi.ru/otkrytyy-bank-
[IpumensaTs ymenus mo omnpenenenuto | zadaniy-dlya-otsenki-
pH B mpakTHueckoi JesTENbHOCTH. yestestvennonauchnoy-
YMeTh onpenensaTh KUCIOTHOCTD MOYB. | gramotnosti
[Iporno3upoBars cBoicTBa BemiecTB | Cailt EaunHas  Kojuiekuus
HA OCHOBE OOmUX XUMHYECKUX | HU(POBBIX 00pa3zoBaTENbHBIX
CBOMCTB M3YYEHHBIX KJIACCOB/TPYMI | PECYPCOB. http://school-
BEIIECTB, K KOTOPBIM OHU OTHOCATCS. | collection.edu.ru/catalog
YMenne pabotath ¢ obOopynoBanueM | Caiit dDemepaiabHbI IIEHTP
IIeHTpa 00pa3oBaHUsI €CTECTBEHHO- | MH(OpPMAIMOHHO-00pa30Ba-
Hay4YHOU M TE€XHOJOTMYECKOW HaIlpaB- | TEIbHBIX peECypCoB.
nenHoctelt «Touku poctay. http://fcior.edu.ru/
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[InanupoBaTh M OCYLIECTBIATH Ha
IIpaKTUKE  XMMHYECKHUE  DKCIEpHU-
MEHTBI, TPOBOJUTH HAONIOJICHHUS, Jie-
JaTh BBIBOJIBI IO pe3yJbTaTaM JKCIIe-
pUMEHTA.
CrnenoBaTh mpaBuiIaM 0€30macHOM pa-
00ThbI B 1a00OpaTOpUM MpU UCTIOIH30BA-
HUU XUMUYECKOU MOCyAbl U 000pyI10-
BaHUs, a TaKKe IPaBHJIaM OOpaleHus
C TOPIOYMMH BEIIECTBAMH B OBITY
6 | Xumuueckas 7 0 OnpenensiTb BUJ XMMUYECKOHM CBsI3U B | MarepuanbHO-TeXHUYECKas
CBSI3b COEIUHEHUH. 0a3a nenrpa «Touka pocray.
[TokazaTp 3aBHCHMOCTh (U3NYECKHUX | DIEKTPOHHBIC IPE3CHTAIHH.
CBOMCTB BenecTB OT Tuna xumudeckou | Cainr OUIIN.  OTKpBITHIN
CBSI3H. OaHk 3amaHuii U1t PopMHUpo-
YMenue pabotaTh ¢ 00OpYyIOBaHUEM | BaHHUS €CTECTBEHHO-HAYYHOM
HeHTpa 00pa3oBaHUSI ECTECTBEHHO- | PaMOTHOCTH.
HAay4YHOM W TEXHOJOTUYECKOM HampaB- | https://fipi.ru/otkrytyy-bank-
neHHocTer «Touku pocTay. zadaniy-dlya-otsenki-
[InanupoBaTh W OCYIIECTBIATH Ha | yestestvennonauchnoy-
MpaKTUKE  XMMHUYECKHME  3KCIepu- | gramotnosti
MEHTBI, MPOBOIUTH HaOmoneHus, ne- | Caiitr  EnuHas  Kommekuus
JaTh BBIBOJBI IO pe3yibTaTaM dKcIe- | HUPPOBBIX 00pa30BaTEeIbHBIX
pUMEHTA. pecypcoB. http://school-
CrnenoBate npaBuiaM Oe3omacHoit pa- | collection.edu.ru/catalog
OOTHI B J1a0OpaTOpHH Mpu Uctonb3oBa- | Caiit denepaibHbIA  LEHTP
HUM XUMUYECKON TOCYIBI U 000pyn0- | nH(pOpMaAIMOHHO-00pa3oBa-
BaHHU4, a TaKXe MpaBWiIaM OOpalIeHUs | TEIbHBIX pecypcoB.
C TOPIOYMMHU BEIIECTBAMHU B OBITY http://fcior.edu.ru/
OBIIEE KOJIMYE- 70 20
CTBO HACOB I1O
I[MTPOT'PAMME
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KanennapHo — rematudeckoe miaHUpOBaHUE.

Hara Tema Komm- | Ucnoabs3oBanue 060pynoBa-
Ne | HpoBe- YeCcTBO | HMA IEHTPa eCTeCTBEHHOHA-
n/m | AcHHA 4acoB Y4HOIi HANIPABJIEHHOCTH
Ientpa «Touka pocra»
PA3JAEJI 1. METOJbI ITIO3HAHUSA B XUMHUHU (7 HACOB)
1 OKCNepUMEHTAIIbHBIE OCHOBBI XUMHUH 1 udposas maboparopus ¢ gat-
YUKaMHU
2 [IpakTrueckas padota Ne 1 «M3ydeHnue 1 Jlatuuk TeMreparypsl TEpMO-
CTPOEHHUSI INIAMEHUY MapHBIH, CIIUPTOBKA
3 [IpencraBieHue 0 TOUHOCTH U3MEPEHUIN 1 JlatunkoBas cucrema
U(PPOBBIX JATYUKOB U aHAJIOTOBBIX IPUOO-
pOB
4 IIpencrapienue o Temieparype miaBjIeHUs 1 JlaTuuk TeMrneparypsl miaTu-
U 00paTUMOCTH TUIaBIICHUS. HOBBI1, TEPMO METP, INEKTPH-
yeckas IJIMTKa, CIIUPTOBKA
5 JlaGopaTtopusbiit onbIT Ne 1 «/lo kakoit Tem- 1 Jlatuuk TeMreparypsl riaTu-
[epaTypbl MOXKHO HAaIPETh BEIIECTBO? . HOBBIN, TEPMO METP, IIEKTPHU-
yeckasi IUNIMTKA, CIUPTOBKA
6 Jlaboparopubiii onbiT Ne 2 «M3mepenue 1 JlaTuuk TemIiepaTypsbl IUIATH-
TEMIEPATYPbI KUIIEHUS BOJIbI C IOMOIIbIO HOBBIW, TEPMO METP, IIEKTPHU-
JaTYMKa TEMIIEpaTypbl 1 TEPMOMETPAy. yeckas IJIMTKa, CIIUPTOBKA
7 [IpencraBienue 0 KpUCTaUIM3ALUN. | JaTunk TemiiepaTypbl TEpMO-
JlabGopatopusbiit onbiT Ne 3 «Onpenenenue MApHbIN
TEMIEPATYPHI IIABJICHUS U KpUCTAIIIU3a-
LIUU METAJLIa»
PA3JAEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKUE TIOHATHUSA (4 YACOB)
8 YucTsle BeulecTBa U cMecH. OTanyue 4u- 1 JlaT4uK 371€KTpONIPOBOAHOCTH,
CTBIX BEILECTB OT CMECEH. UGPOBOH MUKPOCKOII
JlaGopatopHslii onbIT Ne 4 «Onpenenenue
BOJONIPOBOAHON U JUCTUIUINPOBAHHOMN
BOJIBI»
9 [Tpaktuueckas padota Ne 2 «CriocoOsI paz- 1 CnuproBka
JIEJICHUS] CMECEW»
10 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 1 Becsl a51ekTpoHHBIE
JleMoHCcTpanMoOHHBIN SKcniepuMeHT Ne 1
«3aKO0H COXPaHEHUsI MacChl BEIIECTBY
11 3aKOH COXpaHEHHS] MaCChl BEIIECTB. 1
Pemienune pacueTHbIX 3a1a4
PA3JIEJI 3. PACTBOPBI (7 YACOB)
12 [TonsiTHe 0 pacTBOpax: ONpEEIEHNUE pac- 1 JaTuuk TemriepaTypsbl MJI1aTh-
TBOPOB, PACTBOPUTENH, Kiaccuukanus HOBBII
pactBopoB. JIaGopatopHblif onbIT Ne 7 «Ile-
PECBIILIEHHBIN PACTBOP»
13 PactBOpuMOCTS. 1 JlaTuuk TemriepaTypsbl IUIATH-
HOBBII
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JlaGopaTtopusbiii onbIT Ne 5 «3yueHue 3aBu-
CUMOCTHU paCTBOPHUMOCTHU BCIICCTBA OT TCM-
nepaTyphbi».

14

Kpucrannoruaparsl.

JlaGopaTtopnsiii onbiT Ne 8 «Onpenenenue
TEMIEPATYPhI Pa3NI0KEHUsT KPUCTAIIIOTHI-
para»

JaTunk TemriepaTyphbl MJI1aTh-
HOBBII

15

BeipaimuBanue KpucTasioB.
Jlaboparopusrtii onbiT Ne 6 «Habmronenue 3a
POCTOM KPHCTAIIJIOB

[udposoit Mukpockor

16

CriocoObI BEIpayKEHUST KOHIICHTPAITUH pac-
TBOPOB: MacCOBasi 10J11 paCTBOPEHHOTO Be-
L1ECTBA, MOJIIPHAs! KOHLICHTPaLUs

17

Pemrenne PACUCTHBIX 3aaa4

18

[Tpaktuyeckas padora Ne 3 «OnpeneneHue
KOHICHTpAUX BCIICCTB KOJOPUMCTPUIC-
CKHUM T10 KIMOPOBOYHOMY TPaPUKy»

JlaTyuK ONTUYECKOW ILIOTHO-
CTH

PA3JIEJ 4. XUMHNYECKHUE PEAKIIUMU (7 YHACOB)

19

Knaccugukanus XaMIYecKuX peakiui 1o
Pa3JIMYHBIM IIPU3HAKAM

1

20

Peakuus paznoxenus.
Jlaboparopusriii onbiT Ne 10 «Peakuus pas-
noxxenus rugpokcuna meau (11)».

CnuproBka

21

Peakuus 3amemeHus.

Jlaboparopusriii onbiT Ne 12 «Peakuus 3ame-
IIEHUSI MEJIU JKEJIE30M B pACTBOPE MEIHOTO
KyIOpoca».

22

JlaGopaTtopusbiit onbiT Ne 13 «Peaxkius 3ame-
HIEHUS! BOAOPO/1a IMHKOM B pacTBOPE COJIsI-
HOW KHUCJIOTBD».

23

JlaGopatopusiii onbIT Ne 14 «Peakuus 3ame-
LICHHs BOJOPOJIa KalbleM (HaTpueM, JIn-
THEM) B BOJIE»

24

Peaknus oomeHa.

JlaGopatophslii onbIT Ne 15 «Peakuus 06-
MEHa MEXy KapOOHATOM KaJIbIHUsI U COJIS-
HOM KHUCIIOTOW.

JlaGopatopuslii onibIT Ne 16 «Peakuus 06-
MEHa MEXY XJIOPHIOM Oapusi M CEPHOM
KHCIIOTON»

Hatuuk pH

25

Peaknus HelTpanu3anuy.
Jlab6opaTtopusrit onbIT Ne 17 «Peakius
HENTpaInu3alum»

Hatuuk pH

PA3JIEJ 5.

OCHOBHBIE KJIACCHI HEOPTAHUYECKHWX COEJIVUHEHUM (5 YACOB)

26

Oxcunpl. JlaGopatopHslii onbIT Ne 18
«OnpeneneHue cocTaBa BO3ayxa»

1

[Tpubop s onpeneneHus co-
cTaBa BO3/1yXa
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27 OcHoBaHUSL. 1 Jlo3aTop 00bEMa KUJIKOCTH,
JlemMoHcTpanMoOHHBIH SKkcriepuMeHT Ne 3 OropeTKa, JaTYuK TeMIepa-
«OcHoBanus. TernoBoii 3 exT peakuu TYpBI IUIATUHOBBIN, JaTYUK
TUAPOKCUAA HATPUSL C YTIIEKUCIIBIM Ta30M» JIaBJICHUS, MarHUTHAsI Me-
najgka
28 Kucnotsl. 1 Hatuuk pH
JlaGopaTtopusbiii onbT Ne 19 «OnpeneneHue
pH pasnuusbIx cpeny.
29 Jlab6opaTopusbiit onbiT Ne 20 «Onpenenenue 1 Hatuuk pH
KHCJIOTHOCTH I10YB»
30 [Tpaktuueckas padora Ne 4 «[lonyuenue 1 [Hudposoit Mukpockorn
MEJHOTO KyIopoca
PA3JIEJI 6. XUMHNYECKAS CBA3b (4 YACOB)
31 Kpucrannnueckoe cTpoeHue BELIECTBA. 1 JlaTuuk Temmeparypsl 1aTH-
HOBBIH, JATYUK TEMIIEPATYPHI
Tep MONApHBIN
32 JeMoHCTpauroHHbIN SKcriepuMenT Ne 4 1 JlaTuuk TeMmeparypsl miaTu-
«Temneparypa miaBiieHHs BELIECTB C pa3- HOBBI, 1aTYUK TEMIIEPATYpPbI
HBIMU TUIIAMU KPUCTAJUIMUECKUX PELIETOK Tep MONapHbIN
33 [TonBeneHue UTOroB AEMOHCTPALIMOHHOTO 1
skcriepuMenTa Ned
34 Wrorosoe 3anstue 1
YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA
Xumust. 8 knacc/Kysnernosa H.E., TutoBa U.M., I'apa H.H., O0miecTBo ¢ orpaHU4eHHON OTBET-
ctBeHHOCThIO «M3narenbckuii nentp BEHTAHA-I'PA®»; Axunoneproe obmectBo «M3natensb-
ctBO IIpocserenue».
METOJUYECKUE MATEPHUAJIBI IJIA YUUTEJIA
becnianos I[1aBen BanoBuy, JlopodheeB Muxaun Buktoposuu. Meroauueckoe nocodue «Peannsa-
1usi 00pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJOTMYECKON HalpaBICHHOCTEH 110
XMMHUU C UCHOJIb30BaHUEM 000pynoBaHus LeHTpa «Touka pocTany.
HNU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
1. Bacunee B.II., Mopo3zosa P.I1., Kouepruna JI. A. IIpakThkym 0 aHAJIUTUYECKOW XWMHH:
VYu4eb. mocodbue st By30B. — M.: Xumusi, 2000. — 328 c.
2. TI'pocce 3., Baiicmantens X. Xumwus mis ar0003HATEIbHBIX. OCHOBBI XUMUH U 3aHUMAETbHBIC
onbITel. I'/JIP. 1974. Ilep. ¢ nem. — JI.: Xumus, 1979. — 392 c.
3. Hepmrounbi B. ®. Mup Boast. — JI.: Henpa, 1979. — 254 c.
4. XKumuua . M. O6mas xumus. IIpaktukym L-mukpo. PykoBoacTBo s cTyaeHTOB. — M.:
MI'MY, 2006. — 322c.
5. Hcnonb3oBanue 1mudpoBeix JabopaTopuii mpu 0Oy4eHHN XUMHH B cpenHel mkosie/becmanos I1.
N. Jopodeer M.B., Kunun JI.M., 3umuna A.U., Opxexosckuii [1.A. — M.: BUHOM. Jla6opa-
Topus 3HaHu, 2014. — 229 c.
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6. Kpucramisl. Kpucramnoruaparsl: Metoaudeckue ykazaHus K 1a0opaTopHbBIM paboTam. 6. Mud-
taxosa H. III., [Terposa T. H., Paxmarymuna M. @. — Ka3zans: KazaH. roc. Texnoin. yH-T., 2006.
—24c.

7. Jleencon M.A. 100 BompocoB 1 OTBETOB 110 XUMUK: MaTepHuaisl JJis IKOJIbHBIX pedeparos, da-
KYJIbTaTUBHBIX 3aHATUN U ceMUHApoB: YueOHoe nmocodue. — M.: «M3marensctBo ACT»: «M3-
naTenbeTBO AcTpenby, 2002. — 347 c.

8. Jleencon U. A. Xumunueckue peaknuu: TeruioBoit 3¢ dekT, paBHOBECHE, CKOPOCTh. — M.: 8.
000 «M3narenbcTBO Actpens, 2002. — 192 c.

9. Jlypse IO. 10. CpaBoyHuK 10 aHANUTHYECKOW XUMuu. — M.: Xumus, 1971. — C. 71—89.

10. Hazaposa T.C., I'pabenxuii A.A., JlaBpora B. H. Xumudeckuii 3KkCriepuMeHT B mKoje. — M.:
IIpoceemenne, 1987. —240 c.

11. Heoprannueckas xumusi: B 3 1./ [lox pen. 10. 1. Tperbsikosa. T. 1: ®u3nko-XxuMHUECKUE OC-
HOBBI HEOPTaHMYECKOW XUMHH: YUYeOHUK [uid cTy[. Bbicl yuel. 3aBenenuit/M. E. Tamm, O.
J. TperbsaxoB. — M.: UznaTensckuii neHtp «Axanemus», 2004. —240 c.

12. IlerpsnoB M. B. Camoe HeoObIKHOBEHHOE BelecTBO B Mmupe. — M.: [lenaroruka, 1976.— 96 c.

13. Crpensuukosa JI. H. U3 yero Bcé cnenano? Pacckassl o Bemectse. — M.: fy3a-npecc. 2011. —
208 c.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHME

CnpaBounsie Tabnuiel, [leproanyueckas cucrema xumudeckux 3nementoB .M. Menneneesa, Tad-
JIMIIa PaCTBOPUMOCTH, AICKTPOXUMUUYECKHUH Pl HATPSHKEHUH METaIOB, MOJICIIA KPUCTAIUTMIECKUX
PEIIETOK, MOJICITH aTOMOB.

OBOPYJIOBAHME JJIS1 TPOBEJEHUS JIABOPATOPHBIX, IPAKTUUYECKHX PABOT, JE-
MOHCTPALIUM

OBOPYJIOBAHUME LIEHTPA "TOYKA POCTA":
- TaT4YUK TeMIIepaTypbl (TEPMONAPHBIi);

- CHUPTOBKA;

- JaTYUK TEMIIEPaTyphbl IIATHHOBBIH;

- TEPMOMETD;

- JJIEKTpHUECKas IJIUTKA,

- JaTYUK JIEKTPONPOBOJHOCTH;

- (G pOBOIT MUKPOCKOTT,

- IprOOP IS OIBITOB C SJEKTPUIECKUM TOKOM;
- BECBI 2JIEKTPOHHBIE;

- IpuOOp s OIPEACTICHNS COCTaBa BO3IyXa,

- JaTYUK ONTHYECKOM MIIOTHOCTH;

- natuuk pH;

- 103aTOp 00beMa JKUAKOCTH;

- OrOpeTKa;

- TaTYMK J1aBJICHUS;

- MarHUTHAs MeIaJKa.

HItaTuBel 1a00paTOPHBIE, IITATUBBI AJI IPOOUPOK, TPOOUPKU, TPOOUPKOAEPIKATENN, MEPHBIE LIU-
JIMHJIPbI, XUMUYECKHE CTaKaHbl, KOJIOBI, BECHI JAOOPATOPHBIE C pa3HOBECAMH, BOPOHKH, CTEKJISH-
HbIE NAJIOYKHU, PUIBTPOBaIbHAst OyMara, ClIMYKH, KOMIUIEKThI pEaKTUBOB, HAOOPHI MHIUKATOPOB.
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