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IMosicuuTeIBLHASA 3aIMCKA

IIporpamma cocraBjieHa ¢ ydyeToM MeToan4ecKUX peKOMeH AUl 110 CO3/IaHUI0 U
(G YHKIIMOHUPOBAHUIO B 00IIC00pa30BaTEIbHBIX OpPraHU3aIUsaX, PACIIOJIOKEHHBIX B CEITbCKOM
MECTHOCTH ¥ MaJIbIX TOPOaxX, IICHTPOB 00pa30BaHUS €CTECTBEHHO - HAYYHON M TEXHOJIOTUYECKOU
HarpaBieHHOCTH 0T 25.11.2022 Ne TB-2610/02

HamnpaBneHHOCTB IporpaMMbl « XHMHAYECKHE UCCIICIOBAHUSY - €CTECTBEHHOHAY4YHas1, 10 opme
OpraHU3aIMH - KPY)KKOBas, 110 BPEMEHHU peai3alliu- TOIUIHAs.

AKTYaJIbHOCTD IIPOTpaMMbI 00YCIOBIIEHA TEM, YTO B 00YUYE€HUU XUMUHU OOJIBIIOE 3HAUCHUE
HMMeEeT 3KCIIePUMEHT. AHAJIU3UPYS PEe3yabTaThl IPOBEAEHHBIX OIBITOB, yJalluecs yOexaatoTcs B TOM,
YTO T€ WU UHBIE TEOPETUUYECKUE TPECTABICHUS COOTBETCTBYIOT UM MPOTHBOPEYAT
peasibHOCTH. TOJIBKO OCYIIECTBIISA XUMUYECKHUM SKCIIEPUMEHT MO>KHO IIPOBEPUTH JOCTOBEPHOCTH
MIPOTHO30B, CACTAaHHBIX HA OCHOBaHUU TeOpHHU.B mporecce sKcrepruMeHTaaIbHON pabOThI ydanuecs
MPUOOPETAIOT OIBIT O3HAHUS PEATbHOCTH, SBIISIONIMICS BAXKHBIM TarioM (OpMUPOBaHUS Y HUX
yOexIeHi, KOTOPBIE, B CBOIO OYEPEIb, COCTABIISIIOT OCHOBY HAYYHOTO MHUPOBO33PEHHS.

HoBu3Ha nporpamMmmsbl cOCTOUT B UCHOJIb30BaHUM 000pynoBanus nenrpa TOUKA POCTA
Iesiecoodpa3nocTs

OoOmepa3BuBaroliass obpa3oBareibHas IporpaMma «XHMHUYECKHE HCCIIEIOBAHUSL», YUUTHIBas
BO3PACTHBIE U MHAMBUYyalIbHbIE OCOOCHHOCTHU JIETEH, NOCTPOEHA TaKUM 00pa3oM, 4TO CHOCOOCTBYIOT
Pa3BUTHIO Y 00yUarOIINUXCs €CTECTBEHHO-HAyYHOH, MaTeMaTHYecKol, MHPOPMALIMOHHOW IPaMOTHOCTH,
dbopMHpOBaHHUS KPUTHUYECKOIO M  KpPEaTHMBHOTO  MBIIUICHUS, COBEPLICHCTBOBAHMUS  HaBBIKOB
€CTECTBEHHO-HAYYHOW HANpaBJIEHHOCTH, a TAKXkKe Ul IPAaKTUYEeCKOH OTpabOTKH yueOHOro Martepuala
10 y4eOHBIM ITpeIMeTaM

Ieab nporpaMmbi:

dopMupoBaHHE  €CTECTBEHHO-HAyYHOW, MaTeMaTH4ecKoW, HH(POPMAIMOHHOW  TPaMOTHOCTH,
o0OecrieueHre YCBOCHHE YyYallUMUCA BAXKHEWIIUX XHUMUYECKUX 3aKOHOB, TEOPHH U TOHSITHIA,
(dhopMupoOBaHHE TPEACTABICHUE O POJIU XUMHUU B OKPYXKAIOIIEM MHUPE U JKM3HU uesoBeka. [Ipu sTom
OCHOBHOE BHUMAHHE YJIEIAETCS CYIIHOCTH XUMUYECKUX PEAKIMil U1 METOJaM MX OCYIIECTBIICHHUS.

OgHuM M3 OCHOBHBIX NPHHIMIIOB IMOCTPOEHUS NPOTpamMMbl SBIISAETCS NPHUHIMI JOCTYITHOCTH.
OKCIIEpUMEHTAIIBHBIE JaHHBIE, TIOJYYEHHBIE YYAIIUMUCS NPU BBINOJIHEHUN KOJIMYECTBEHHBIX OIIBITOB,
MTO3BOJISIFOT yYalIUMCsl CaMOCTOSITENIBHO JIENIAaTh BBIBOJBI, BBIABIIATH 3aKOHOMEpHOCTH. llomxomsl,
3aJI0’KEHHBIE B COJEp)KaHHE IMPOrpaMMbl Kypca, CO3Jal0T HEOOXOIMMBbIE YCIOBHUS JIi CHCTEMHOIO
YCBOGHMSI y4YalIUMHCSI OCHOB HAayKH, Ui O0O€CleYeHMs] pa3BUBAIOIIETO M BOCHUTHIBAIOIIETO
BO3/ICHCTBHs OOy4eHMs Ha JIMYHOCTH yuaierocsi. dopmupyeMble 3HAHUS JIOJKHBI CTaThb OCHOBOM
CUCTEMBI YOKICHHUH IKOJbHUKA, LIEHTPAIBHBIM SIIPOM €r0 HayYHOTO MUPOBO33PEHHUS.

Jaxaun:

Obyuarowuiica Hayuumcs.
MPUMEHSITh OCHOBHBIC METO/IBI TO3HAHUS: HAOIIOICHNE,
U3MEpEeHHE, SKCIIEPUMEHT;




OO6pasoBarenbHbIC

OITMCHIBATH CBOWCTBA TBEPABIX, KHUIKUX, Fa3000pa3HBIX
BCHICCTB, BBIACIIAA UX CYHICCTBCHHBIC IPU3HAKHU,

PACKpHIBATH CMBICII 3aKOHA COXPAHEHHS MacChl BEIIECTB,
aTOMHO-MOJICKYIISIPHOW TEOPHH;

pa3nuyuaTh XUMHYECKHE U (PU3NIECKUE SIBICHUS, Ha3bIBaTh
IMMPU3HAKH U YCIIOBUS NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;
co0OmrofaTh mpaBuia 6e30MacHoi padoThI P MPOBEACHUH
OIIBITOB;

H0JTB30BAThCS JTA0OPAaTOPHBIM 000PYIOBAaHUEM U TIOCYIOH;
HOJIy4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATD
uX;

XapaKkTepu30BaTh (PU3MUECCKHE M XMMUYECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCAMHEHHH, TPOBOAUTD
OIIBITHI, HOATBCPKAAOIUC XUMHYCCKUC CBOMCTBA HU3YUCHHBIX
KJIaCCOB HEOPraHNYECKUX BEIIECTB;

PacCKpbIBaTh CMBICII HOHATHUA «PAaCTBOP», BBIYUCIIATH
MAacCOBYIO JIOJII0 paCTBOPEHHOTO BEILIECTBA B PACTBOPE,
TOTOBUTH PACTBOPHI C OIPENEIEHHON MAaCCOBOM JOJIEH
PacTBOPEHHOTO BEILIECTBA;

XapaKTCPU30BaThb 3aBUCUMOCTD (1)I/I3I/I‘-ICCKI/IX CBOMCTB BCIIIECTB
OT THUNA KPUCTAITMYECKON PEIIETKH, ONPEACISITh BHT
XUMHUYECKOH CBS3H B HCOPTaHNYCCKUX COCANHCHUAX
PACKPBIBATH OCHOBHBIC MTOJIOKEHHS TCOPUH
AIICKTPOIUTHYESCKOM AUCCOIMAIIUH, COCTABIISTh YPABHEHHUS
AIIEKTPOIUTHYECKON AUCCOMALUH KHUCIIOT, IEJI0YeH, Coel 1
peakiuii HFOHHOTO 0OMEHa;

PazBuBaromnine

Gopmuposaniue NEIOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpPa, HEOTHEMJIEMOMN YaCThIO KOTOPOH SIBIISIETCA XMMHUECKas
KapTHHA MUPA;

061a0eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYFOIINM
YPOBHIO Pa3BUTHsI HAYKU W OOIIIECTBEHHON MPAKTUKH, B TOM
YUCJI€ U XUMHUYCCKHUM,

0c60eHUe COITMABHBIX HOPM, TIPABHJI TIOBEICHHUS, POJICH H
dbopM colmaabHON KHU3HU B COLUYME, IPUPOE U YACTHOMN
JKU3HU HA OCHOBE IKOJIOTUYECKOU KYIBTYpPhI 1 0€30IaCHOTO
oOpallieHus ¢ BellecTBaMU U MaTepHallaMu;

¢opmuposarue KOMMYHUKATUBHOH KOMIIETEHTHOCTH B
OOIIEHUM CO CBEPCTHUKAMH W B3pPOCIBIMH B IIPOIECCE
oOpa3zoBaTenbHON,  OOIIECTBEHHO  IOJE3HOW,  Yy4eOHO-
WCCIICIOBATEIIbCKON,  TBOPYECKOH W JIPYTUX  BHJIOB
JCATCIIbHOCTH, CBA3aHHBIX C XI/IMPIefI.

BocmniurarenpHabie

0CO3HaHUe CBOEW STHUYECKON TPUHAIJIEKHOCTH, 3HAHUE
HCTOPUM XMMHH U BKJIa/1a POCCUMCKON XUMHYECKON HAYKH B
MHUPOBYIO XUMHIO;

gopmuposarie OTBETCTBEHHOTO OTHOIICHHSI K ITO3HAHUIO
XHUMHHU; TOTOBHOCTH ¥ CIIOCOOHOCTH 00y4aromuxcs K




CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO Ha OCHOBE N3YyUCHHBIX
(aKTOB, 3aKOHOB U TEOPUI XUMHH; OCO3HAHHOTO BHIOOPA U

MMOCTPOCHHE WHANBUIYATHLHON 00pa30BaTeIbHONW TPACKTOPHH,

OtiimunrtenbHble 0co0eHHOCTH. [IporpaMma OpHEHTHMpOBaHA Ha NPUMEHEHUE IIHPOKOIO

KOMIUIEKCa pa3IuyHOro o0opynoBaHus 1eHTpa «Touka pocta»
KosmnyecTBo 00yuarommxcsi B rpynie: He MeHee 15 denoBek

Bo3spacr nereii: 14-15 ner

Cpok peajm3anum nporpamMmmel: 1roj

®opma 3ansaTHii: rpynnoBas. [IpegycMoTpeHbl IpakTHYecKue, HarlsAHbIE CIIOBECHBIE (hOPMBI
paboThI, METOIBI CTUMYIUPOBAHUS TIOBEICHUS U ICATEITHHOCTH.

Pesxum 3aHATHII: YUCIIO 3aHATUI B HENIENIO — 1, TPOJAOJIKUTEIBHOCTD 3aHITUN 45 MUHYT.

[Inanupyemblie 06pa3oBaTesibHbIE Pe3yJbTAThI

OOyyeHue HanpaBJICHO HA JOCTHKEHUE CIEAYIOMNX 00pa30BaTeIbHBIX PE3yIbTATOB:

1.1. JluunocTHbIE pe3yabTaThI

1) ocosnanue cBoeii STHMYECKOW TIPMHANNEKHOCTH, 3HAHME HCTOPUM XUMMH U BKIaja
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XHUMHIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOIMIEHHS K TIO3HAHMIO XHMHHM; TOTOBHOCTH H
CIIOCOOHOCTH Y4YalllUXCs K CAMOPa3BUTHUIO U CaMOOOpPA30BaHMIO HAa OCHOBE U3YyYCHHBIX (AKTOB,
3aKOHOB W TEOPHH XUMHH; OCO3HAHHOTO BBIOOpAa W TOCTPOCHUE HHAMBUAYAJIBHOM
00pa3oBaTeNbHON TPACKTOPHH;
3) ¢opmuposanue UenOCTHOH eCTECTBEHHO-HAYYHOH KApTUHBI MMpA, HEOTHEMJIEMOH YacThIO
KOTOPOM SBIISIETCS XUMHUYECKasi KapTHHA MHUPA;
4) osnadenue COBPeMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PAa3BUTHS HAYKH |
OOIIECTBEHHOH MPAKTHKH, B TOM YHCIIE H XUMHUYECKHM;
5) oceoenue conmanbHBIX HOpM, TIpaBUI MOBEIEHMS, pojeli M (GOPM CONHMATBHON KU3HH B
COI[MyMe, MPHUPOAC M YaCTHOM >KM3HM Ha OCHOBE DKOJOTMYECKOW KYJIbTyphl M OE30MacCHOrO
oOpalleHHs ¢ BEeIIeCTBAMU M MaTepHalaMH;
6) popmuposanue KOMMYHWKATUBHOH KOMIIETEHTHOCTH B OOIIEHMHM CO CBEPCTHHKAMH U
B3pOCJIBIMH B TIpOLiecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-MCCIeJ0BATEIbCKOM,
TBOPYECKOHN M APYTHX BHIOB JCATCIBHOCTH,CBSI3aHHBIX C XMMUECH.

1.2. MeranpeameTnbie pe3yabTaThl
1) onpeodenenue ueneit co6CTBEHHOT0 OOYUEHHS, MOCTAHOBKA U (hOPMYIHPOBAHKE [T Ce0s HOBBIX
3amad;
2) nnanuposanue TyTell JOCTHKEHHS SKETAaeMOrO  pe3ylbTaTa OOYYeHMS XHMHH — KaK
TEOPETHYECKOTO, TAK U SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomnecenue cpowx neHCTBHI ¢ TIIAHUPYEMBIMH PE3yNbTaTaMM, OCYuecheienue KOHTPOJIs
CBOCH JIEATENIFHOCTH B TIPOLIECCE JIOCTHKEHHS Pe3ylbTara, onpedeneHue Coco00B ASHCTBUN TpH
BBIMTOJTHEHUH JTA00PATOPHBIX U MPAKTHYECKHX PAa0OT B COOTBETCTBHM C TMPABHJIAMH TEXHHUKH
0C30IMacHOCTH;
4) onpedenenue MCTOUHMKOB XHUMHYECKOH WMH(OPMAllMH, MONydeHHE M aHANM3 €&, CO3JaHue
UH(POPMAIIMOHHOTO TPOIYKTA U €r0 TPE3CHTAIHS;
5) ucnonvsosanue oCHOBHBIX MHTEIIEKTYalbHBIX OMEpALMiA: AaHANM3a M CHHTE3d, CPABHEHHS U
CHCTeMaTH3aI1H1, 0000IIEHNUS 1 KOHKPETH3AIINY, 6bl16/1eHUCTTPUINHHO-CICICTBEHHBIX CBSI3CH |
nocmpoeHue  JOTUYECKOTO  PAaCcCyXICHHSH yMO3AKJIIOYCHUS (MHIYKTUBHOTO, JIETYKTUBHOTO U



10 aHAJIOTUH) HA MaTepraie €CTEeCTBEHHO-HAYYHOTO COJICPIKAHHS,;

6) ymeHue co3aBaTh, NMPUMCHATHL U HpCOGpaSOBBIBaTB 3HAaKHN U CHUMBOJIBI, MOACIIN U CXCMBbI AJIA
peICHUA y‘le6HBIX " IIO3HABATCJIbHBIX 3aJ1a4,

7) gpopmupoeanue W paszeumue SKOJOTMYECKOTO MBIIUIEHHS, YMEHHME TNPUMEHATh €ro B
II03HABATEIILHOM, KOMMYHUKaTUBHOM, COLIMAJIbHOU MPAKTUKEH MPO(HeCCHOHATBHON
OpHUEHTALVH;
8) zenepupoeanue uneii u onpesesnenne cpeacTB, HEOOXOMMMBIX IS MX PeaTU3aIHH.

1.3. Mpeamernbie pe3yabTaThI

1) yMeHue 0003HAYATh XMUMHYECKHE JJICMCHTHI, Ha3bIBaTh UX M XapaKTEepPH30BaTh Ha OCHOBE
MoJjokeHus B nepuoanueckon cucreme 1. 1. Menneneena;

2) Gopmynuposeanue W3y4ECHHBIX TOHSATUI: BEIIECTBO, XMMHUYECKHUN JJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHMOH, MPOCTOE M CIIOKHOE BEIISCTBO, XUMHUYECKAs PEAKIUs, BUIABl XUMUYCCKUX
peaKkuuii U T. I.;

3) onpedenenue mo GopMynamM cocTaBa HEOPraHHMUECKUX M OPTAHMYECKUX BEIIECTB, BAIEHTHOCTH
aTOMOB XMMHUYECKUX 3JIEMEHTOB HJIM CTETIEHU UX OKUCIICHHUS,

4) nonumanue wHbOpPMALMH, KOTOPYIO HeCyT XHUMMYECKHE 3HAKM, (DOPMYJIBI U ypaBHEHHS;

5) ymenue xnaccugpuyuposams npocThie (METANBI, HEMETAIIbI, 6IATOPOHbIE Ta3bl) U CIIOKHbIE
(OuHapHBIC COCAMHEHUS, B TOM YHUCIIC M OKCHJbI, & TAKKE THIPOKCHUIBI

— KHCJIOThI, OCHOBAaHUA, aM(bOTepHI)IC THAPOKCHUABI — U COJII/I) BCIICCTBA,

6)  opmyruposanue HEPUOINYECKOTO 3aKOHa, obvscHeHue CTPYKTYpBl U
uHboOpMallUY, KOTOPYIO HECET MepHoAuYecKas CHUCTeMa XUMH4Yeckux aneMeHTtoB JI. .
Meneneesa, packpvimue 3Ha4€HUs IEPUOJMUECKOrO 3aKOHA;

7) YymMernue xapaxkmepuzoeanib CTpOCHHC BCIICCTBA — BHIAblI XHMHYCCKHX CBSI3CH M THIIBI
KPpUCTAIUIMICCKUX peH_IéTOK;

8) onucanue crpoenus aToMOB XMMHUYECKHX JIIEMEHTOB C MOPAAKOBHIMU HoMepamu 1—20 u 26,
omobpasiceHue NX ¢ TTOMOIIIBIO CXEM;

9) cocmaejieHue q)OpMYJ'I OKCHAOB XUMUUYCCKHX 3JIEMCHTOB U COOTBETCTBYIOIIUX UM IT'MAPOKCU/IOB,

10) manucanue cTpyKTYpHBIX (GOPMYN MONEKYIAPHBIX COEIMHEHHH M (OPMYIHHBIX €IUHHIL
HMOHHBIX COEIUHEHHUH 10 BaJIEHTHOCTH, CTENIEHU OKUCIIEHUS WM 3apsIyHOHOB;

11) ymenue cpopmyrupoéams OCHOBHBIC 3aKOHBI XMMHH: TIOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXPAHEHUSI MAcChl BELIECTB, 3aKOH ABOrajpo;

12) YyMeHue Gopmyruposams OCHOBHBIC TOJIOKEHUS ATOMHO-MOJIEKYJSIPHOTO YYEHHSI U TEOPUHU
AIEKTPOJIUTAYECKON JUCCOIHAIINH;

13) onpedenenue npusnaxos, ycioBuii IPOTEKAHHS M NPEKPANICHUS XUMHUUIECKHX PEaKIUiA;

14) cocmaenenue MOJCKYISIPHBIX YPaBHEHUH XUMHUYECKUX PpEaKIMil, MOATBEPKIAIOMINX
001IIMe XUMHYECKHE CBOMCTBA OCHOBHBIX KJIIACCOBHEOPTAaHWYECKHUX BEIIECTB U OTPAKAIOIIUX CBS3H
MEXy KJIaCCAMH COE€IMHEHUN;

15) cocmasnenue ypapuennii peakuuii ¢ yuacTHeM 31eKTPOJIUTOB Takke B HOHHOH (opwme;

16) onpeoerenue o XUMUYECKUM YpaBHEHUSIM MPUHAUISKHOCTH  PEaKUUl K
onpeeIEHHOMY TUITY UK BU]Y;

17)  cocmasnenue ypaBHeHM#  OKHMCIMTENHHO-BOCCTAHOBMTENBHBIX  PEAKIMIC MOMOIIBIO
METO/]1a NIEKTPOHHOTO OanaHca,

18) npumeHeHue MOHATUNA «OKUCIIEHHUE» U «BOCCTAHOBIICHUE» ISl XapaKTEPUCTUKUXUMUYECKUX
CBOICTB BEIIIECTB;

19) onpedenenue C IOMOIINBIO  KauyeCTBEHHBIX peakumii  XJopua-,  cyiabdar-u
KapOOHAaT-aHHMOHOB M KaTHOHA aMMOHHUS B PacTBOPE;

20) obwsacnenue BIUSHIA Pa3IUIHBIX (AKTOPOB HA CKOPOCTh XMMUYECKUX PEAKIIMA;



21)  ymenue Xapaxkmepuso6amb IIOJIOKEHUE  METalIOB U HEMETAJUIOBB
NEpUOJIMYECKON CHCTEME JJIEMEHTOB, CTPOCHME HUX AaTOMOB M KpHCTaJIOB, OOuIMe
¢du3nUeckre 1 XUMUYECKHE CBOMCTBA;

22) obvacnenue MHOTOOOpa3us — NPOCTBIX  BEWIECTB  SBICHMEM  AJUIOTPOIMH C
yYKa3aHueM €€ IIPUYHH;

23)  ycmanoenenue — pasnuumii TH]IPO-, upo- u ANEKTPOMETAIUTYPIrUU U
ULIIOCMPpUpOsanue STUX Pa3InYMid TPUMEpPaMH TMPOMBIIUICHHBIX CIOCO0OO0B ITOYYEHHS
METAaJIJIOB;

24) ymenue oasamv obmy0 xapakTepucTuky siaementoB I, II, VIIA rpymm, a Takke
BOJIOPOZA, KHCJIOpOJa, a30Ta, ceprl, Gocdopa, yriepoaa, KpeMHUs U 00Opa30BAHHBIX UMHU
IPOCTBIX BEIIECTB M BAXKHEMIIMX COEJUHEHUH (CTpOEHHME, HAXOXKAEHUE B IPUPOAE,
noJjy4eHue, pu3nuecKkue U XMuMU4eCKre CBOMCTBA, IPUMEHEHNUE);

25) YMeHUue onucvledntb KOppO3u0 METAJJIOB U CIIOCOOBI 3alIUThI OT Hee,

26) ymenue npouszeooums XUMHUYECKHE PACUETHI C HMCHOIb30BAHUEM TOHSTHI
«MaccoBasi JIOJIsl BEIIECTBA B CMECH», «KOJHUYECTBO BEIIECTBA», «MOJIAPHBIA OOBEM» IO
dbopmynaMm U ypaBHEHUSIM PEaKIIHii;

27) onucanue CBOMCTB ¥ MPAKTHYECKOTO 3HAYEHHS H3Y4EHHBIX OPTAHHIECKUX BEIIECTB;
28) ebinonnenue 0603HAYEHHBIX B MPOTpaMMe OJKCIIEPMMEHTOB, pPACHO3HAGAHUE
HEOPraHWYECKHUX BEIIECTB 10 COOTBETCTBYIOIIUM MPU3HAKAM;

29)  cobnodenue nipasun 6e30MacHOM paboOTHI B XUMHUYECKOM KabuHeTe (1abopatopun).
Cnoco0bl ompeneneHusi pe3yJbTATHBHOCTH: TIO/IBEJICHHE WTOTOB IO  KaXIOMY

U3ydaeMoMy paszieny B pOopMe TECTUPOBAHUS

@®opMbl TOABEIEHHSI MTOIOB PpeaJM3alMu JONOJHHUTEIbLHOH o00pa3oBaTebLHOM
(o0mepa3BuBaomeil) nporpammbl Mtorm  3aHATHH MOTYT OBITH MOABENEHBI B (opme
UTOI'OBOI'O TECTUPOBAHUS

Y4eOHO-MeToAuYeCKHe CPeICTBA 00yYeHHS.

Ob6opynosanue nentpa «Touka pocta»
CoaepixkaHue nporpaMmbl

1. HepBOHa‘{a.}Ibele xuMudeckue nousatus. 10 yacos.
HepBOHaHaJ'IBHBIe XAMUYECKHUE ITOHATHSI. ATOM. MoneKlea. Bemectno. HpOCTLIC N CJIIOXHBIC

BE€IICCTBA. MGTOI[I)I ITO3HAaHU B XI/IMI/II/I.QKCHepI/IMCHTaIII)HI)Ie OCHOBBI XUMUH. YUHCTEIC BCIICCTBA U
cMmecu. Dusnyeckre M XMMHYECKHE SIBICHUA. 3aKOH COXpPaHCHUA MaCChl BCUICCTB.

2. BemecTBa 1 cMecH. 12 gyacos.
Knaccel neopranmveckux coenuHeHuid. CoctaB Bosnyxa. Kwucnorel. OcHoBanus. Yucrteie

BEIIIECTBA U CMeCH. PacTBOpBHI.

3. IlpeBpamenus Beuiects. 12 yacos.
Knaccel Heopranmyeckux coeauHennii.OcHoBanus. CBOMCTBa KHCIOT M OCHOBaHM. Peakuun

HOHHOI'0 0OMeHa. XuMHudecKas CBS3b.



TeMaTnuyeckoe NJIAHNPOBaAHUE

Ne | NeB Tema Conep:xkanne Koua- | O6opynoBanme

yp | Teme BO

OK 4acoB

a

Tema 1 10
IlepBoHayabHbIC XMMHYECKHE IIOHATHSA 4acoB

1 |1 [TepBoHauanbHbBIE XUMUYECKUE [{udpoBoit MUKpPOCKOTT
noHsTusi. Atom. Mosekyina.
Bemectso.

2 |2 IlepBonavanbHble XuMuueckue | [Ipakruyeckas pabora Jlaruuk Temneparypsl
noustust.IIpocteie u cnoxubie | Ne 1 «M3yuenue (TepmonapHbIii),
BELIECTBA CTPOEHUS TUIAMEHN» CIIUPTOBKA

3 |3 Meroapl no3HaHUSA B JlaGopaTopHbIii ONBIT Jarauk Temneparypsl
XUMUU. DKCIIEPUMEHTAIbHBIE Ne 1 «Jlo kakoi (TepMmonapHbIii),
OCHOBBI XUMUU TEMIEPATYPbl MOKHO CIIUPTOBKA

Harperh BEIIECTBO?»

4 |4 Metozbl I03HaHUs B JIaGopaTopHblii OIBIT Jlaruuk Temneparypsl
XUMHU. DKCIIEPUMEHTAIbHbIE Ne 2 «3mepenue IIJJATUHOBBIN, TEPMOMETD,
OCHOBBI XUMUU TEMIIEPATYpPbI ANIEKTpUYECKast IIIUTKA

KHUIIEHUS BOJIBI C
ITOMOIIBIO 1aTYUKA
TEMIEpPaTypbl U
TEPMOMETPA»

5 |5 Meroabl Oo3HaHUSA B JIaGopaTopHbIii OIBIT Jlaruuk Temneparypsl
XUMHU. DKCIIEpUMEHTAIbHbIE Ne 3 «Omnpenenenue (TepmonapHbIii)
OCHOBBI XUMUU TEMIIEPATYPBI

IJIaBJICHUS U
KpUCTAJUIN3aLAN
MeTajia»

6 |6 [lepBoHavyanbHBIe XUMHUYecKne |JlabopaTopHBIA OIBIT Jarank
nonsaTus.Yucrtele Bemectau | Ne 4 «Onpenenenue ANIEKTPONPOBOAHOCTH,
cMecHu BOJIOITPOBOJHOM H 1M (pPOBOH MUKPOCKOI

JUCTWIIIMPOBaHHOMN
BOJIBI»
7 |7 IlepBoHauanbHBIE XMMUUYECKHE | JleMOHCTPAallMOHHBIN Jlaruuk Temneparypsl

nousatua. dusmyeckue u
XUMHUYECKHUE SIBJIEHUSA

skciepuMeHT Ne 1
«Brprmenenue u
MIOIVIOLIEHUE TeIlIa
MIPU3HAK XUMUYECKOU

IJIATUHOBBINA




peaKIum»

8 |8 [TepBoHauanbHbie XUMUYECKHE | JleMOHCTpallMOHHBIN [TpuGop A1 ONBITOB €
noHsTus.IIpocTeie U coXkHble | IKCHIEPUMEHT Ne AIIEKTPUUYECKUM TOKOM
BEILECTBA 2.«Pa3noxenue Bo1bl
IEKTPUYECKUM
TOKOM»
9 19 [TepBoHauanbHble XUMUYECKHE | JleMOHCTpallMOHHBIN Beckl aniekTpoHHbIE
MOHATHSL.3aKOH COXPaHEHUS SKCIEepUMEHT Ne
Macchl BEUIECTB 3.«3aKk0H coXpaHEeHHs
Macchl BEUIECTB
10 |10 |TecrupoBaHue IO TEME
Tema 2 BemecrBa u cmecun |12
4acoB
11 1 Kitacesl Heopranmyeckux
COEIMHEHUH.
12 |2 Kitacesl Heopranmyeckux JIeMOHCTpalMOHHBIN [Tpubop 11 onpenenexHus
coenquHeHmnii.CocTaB Bo3yxa | 3KCHepuMeHT No COCTaBa BO31yXa
4.«Onpenenenne
COCTaBa BO3yXa»
13 |3 Kitaccbl Heopranndeckux [IpakTrueckas pabota [udposoit Mukpockon
coenunennii.Coricta kuciot. | Ne 2 «[lomyuenue
MEIHOI0 KyIopoca»
14 UucTele BellecTBa U CMECH [{udpoBoit MUKpOCKOTT
15 PacTtBopsI JlaGopaTopHBbIii ONBIT Jaruuk Temneparypsl
Ne 5 «3yuenue IIJIATUHOBBIN
3aBUCHUMOCTHU
PacTBOPUMOCTH
BELIECTBA OT
TEMIEPaTypbD»
16 |6 PacTBOpBI JIaGopaTopHBIii OITBIT [{udpoBoit MEKpOCKOTT
Ne 6 «Habnmronenue 3a
POCTOM KPHUCTAJIOB»
17 |7 PactBops1 JlaGopaTopHBIii ONBIT [{udpoBoit MUKpOCKO
Ne 6 «Habnmronenue 3a
POCTOM KPHUCTAJIOB»
18 |8 PactBOpEI JIaGopaTopHBIii OITBIT JlaTauk Temmneparypsl

Ne 7
«ITepechlieHHbIN
pacTBop»

IJIATUHOBBINA




19

PactBopsI

[IpakTnueckas padbora
Neo 3 «Onpenenenue
KOHHGHTpaHI/II/I
BEIIECTB
KOJIOpI/IMCTpI/I‘-IGCKI/IM
10 KaJTUOPOBOUYHOMY

rpaduKy»

[Tpubop s onpeneneHus
cocTaBa BO31yxa

20

10

PactBopsI

[IpakTnueckas padbora
Neo 3 «Onpenenenue
KOHHGHTpaHI/II/I
BEIIECTB
KOJIOpI/IMCTpI/I‘-IGCKI/IM
0 KaJIMOPOBOYHOMY

rpaduxy»

Jlaruuk onTU4YeCcKon
IJIOTHOCTH

21

11

Kpucramnoruapars:

JlaGopaTopHBIii OIBIT
Ne 8 «Onpenenenue
TEeMITepaTyphbl
Pa3IOKESHUSIKPUCTAILI
OTHUJIpaTa

Jarauk Temneparypsl
IJIAaTUHOBBIN

22

12

TectupoBanue 110 Teme

Tema 3
IIpeBpamienus BemecTs

12
4acoB

23

Kitacesl Heopranmyeckux
coequHeHnil. OCHOBaHU

[IpakTnueckas pabora
Ne 4 «Onpenenenue
pH pactBOpOB KHCITOT
U LIEN0YEH»

Harunk pH

24

Kiacebl Heopranmyeckux
coenmaeHnii. OCHOBaHUA

JIaGopaTopHbIii OIBIT
Ne 9 «Onpenenenue
pH pasnnunbIX cpen»

Haruuk pH

25

Kiacesl Heopranmyeckux
coenquHeHu. Kucinorel

JIaGopaTopHbIii OIBIT
Ne 9 «Onpenenenue
pH pasnnunbIX cpen»

Haruux pH

26

Kiaccbl Heoprannyeckux
COeNIUHEHUN. XUMHUUYECKHUE
CBOMCTBAa OCHOBaHUH

JIaGopaTopHbIii OIBIT
Ne 10 «Peakums
HeWUTpanuzauumn».Jlem
OHCTPAlMOHHBIN
skcriepuMeHT Ne 5
«OcHoBanus. Terioso
1 2 dexT peakuu
TUAPOKCHJIA HATPHUS C
YITIEKACIIBIM Ta30M»

Haruuk pH, nosarop
00BbEMA JKUIKOCTH,
OropeTka, JaTYuK
TEMIIEPATYPBI
IUTATHHOBBIN, TATYHK
JTABJICHUS, MATHUTHASI
MeTanKa




27 |5 Kiaccel Heopranuueckux JIaGopaTopHBIii OIBIT [Haruux pH, nosarop
coeTMHEeHUN. XUMUYECKUE Neo 10 «Peaknus 00BbEMa JKUIKOCTH,
CBOMCTBA KHUCIIOT HEUTpaIU3aLN». OropeTKa, TaT4nK
TEeMIEPaTyphl
TJTATHHOBBINA, MarHUTHAS
MelIanka
28 |6 Knaccel Heopranuueckux JleMOHCTpaImOHHbIN Haruuk pH, nozarop
COCIMHEHU . XUMUYECKHE aKcriepuMeHT Ne 5 00bEMA JKUIKOCTH,
CBOIMCTBA KHCIIOT «OcHoBanus. TerioBo OropeTka, JaTYuK
it ap ekt peakuun TEMIIEPATYPBI
TUIPOKCH]IA HATPUS C IJIATUHOBBIN, JATYUK
YIJIEKUCIBIM Fa30M» JTABJICHUSI, MATHUTHASI
MeIranka
29 |7 CBolicTBa HECOPTAHHYECKUX JlaGopaTopHBIi OIBIT Haruuk pH
COCIMHEHU I Ne 11 «Onpenenenue
KHCIIOTHOCTH TIOYBBI»
30 8 CBolicTBa HECOPTAHHYECKUX JlaGopaTopHBIi OIBIT Haruuk pH
COCIMHEHU I Ne 11 «Onpenenenue
KHCIIOTHOCTH TIOYBBI»
31 9 Peakiiun nonnoro ooMeHa Harunk pH
32 |10 Peakmun nonHoro oomMeHa Hatruuk pH
33 |11 XuMuyecKas CBSI3b JleMOHCTpalMOHHBIN Jarunk Temneparypsbl
omnbIT Ne 6 IIaTUHOBBIN, TaTUYUK
«Temmeparypa TEMIIEpaTyphl
TJIaBJICHUS BEIIECTB C TEepPMOMapHBIT
Pa3HBIMH THITAMUA
KPUCTATNTNYECKUX
PEETOK
34 |12 |UrtoroBoe TecTUpPOBaHUE

YyeGHO-MeTOIMYECKAS JIUTEPATypa:

Metoauueckoe nocobue: «Peanuzanus o0pa3oBaTeIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKOW HAMpaBIEHHOCTH IO XHWMHUH C WCIOJIh30BAHHEM OOOpYAOBAaHHS IIEHTpA
«Touka pocta». I1. U. becnanos M. B. [lopodeeB. Mockra 2021

MarepuanbHO-TEXHHUECKOE O0ecIIeYeHne

Haruuk pH, no3zatop 00bEMa KUAKOCTH, OIOpeTKa, JaTYMK TeMIepaTypbl IIIaTHHOBBIH, aTYUK
JIaBJIeHMsI, MarHUTHas Memanka , Liudposoit mukpockomn, [Tpubop 1u1st onpenenenus cocraBa
Bo3ayxa , [Ipubop i onpenenenus coctaBa BO3ayxa




