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IlosicHuTeILHAS 3aMUCKA

Pabouas mporpamma Kypca BHEYPOUHOU AeATeTbHOCTH «ECTECTBEHHO — HAy4YHAsl TPAMOTHOCTb:
«XUMUS YBJIEKATEIbHO M MPOCTO» IO HampaBieHUI0 «DyHKIHMOHATBHAS TPaMOTHOCTBY» IS
oOyuaronuxcs 8 — 9 KIIacCoB C UCTOJIb30BaHUEM 000pymoBaHus 1eHTpa «Touka pocra» Ha Oaze
neHrpa «Todka pocTa» MO3BOJSET pealnu30BaTh 00pa30BaTENbHBIE MPOTPAMMBI €CTECTBEHHO-
Hay4YyHOU HAINpaBJIEHHOCTH U pa3paboTaHa B COOTBETCTBUU CO CIEIYIOIIUMU JOKYMEHTaMHU:

- ®enepanbHblil 3aKk0H 0T 29 nexabps 2012 1. Ne 273-03 «O0 obpazoBanuu B Poccuiickoit
Oenepauuny;

- ®I'OC ocHOBHOTO 00111€TO0 00pa30BaHUs, YTBEPKICHHBIN MTPHUKa30M MHUHHUCTEPCTBA
npocseneHus Poccuiickoit denepanun ot 31.05.2021 Ne287;

- @enepanpHasi 00pazoBaTelibHas MPOrpaMMa OCHOBHOTO 00IIero 00pa3oBaHusl, yTBEpKIACHHAS
npukazoM MunucrepcTBa npocseuieHusi Poccuiickoit @enepannu ot 22.12.2022 Ne71764.

Pabouas nporpamma Kypca BHEYPOUHOM JE€SITENbHOCTH pa3paboTaHa ¢ y4ETOM:

- OcHOBHOM 00pa3oBaTEIHLHON MPOTPAMMBI OCHOBHOTO 00IIIETr0 00Opa3oBaHuUs;
- Paboueit mporpammbsl mo ydeOHoMy mnpeamery «Xumus» (Paboume nporpammbl. Xumus.
[IpeameTHas nuHus yueOHUKOB ["abpudmnsina, OctpoymoBa, CiiagkoBa).

OnHOM W3 BaXXHEWINTUX 3a7a4 OCHOBHOTO OOIIEro oOpa3oBaHMs SIBISETCS IMOJATOTOBKA
oOyuaronuxcs K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U NMPO(ECCHOHAIBHOTO
mytd. OOyJaromuecst T0JHKHBI HAYIUThCSI CAMOCTOSITEITFHO CTABHUTH IIEITH M OTIPEIENISATh IMYTH UX
JOCTHKEHHSI, UCIIOJIb30BAaTh IPUOOPETEHHBIN B IIKOJIE OMBIT JIEATEIBHOCTH B PEAIbHOM KU3HU.
Peanuzanmss naHHOW 3amadyd BO3MOXHA TAaKXKE 4YEpPEe3 peAM3alHi0 KypCOB BHEYPOUHOM
NeSITeIbHOCTH.

Hcnons3zoBanne obopynoBanus «Touka poctay mnpu peanusanuu aanHor OIl mo3Bomsier
CO37aTh YCIOBUS:

* JUIsl paCIIMPEHUS COJCPIKAHUS IKOJIBHOTO XMMHUYECKOTO 00pa3oBaHMUs;

* 17151 TIOBBIIICHHUS I03HABATEILHON aKTUBHOCTH 00Y4YaIOIIUXCSI B €CTECTBEHHO -HAYYHOU 00J1acTH;
* JUISL pa3BUTHUsSl JUYHOCTH peOEHKa B mpolecce OOy4deHHS XUMHHU, €ro CHocoOHOCTEH,
(dhopMHUpOBaHUS U YIOBIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

* 17151 paboThI C OJJaPEHHBIMH HIKOJbHUKAMU, OPTraHU3a[UU UX Pa3BUTHS B Pa3IMYHBIX 00JIACTIX
00pa30BaTeNIbHOM, TBOPUECKOI 1eATEIHHOCTH.

[IporpaMMa sBiSIeTCS MEXaHU3MOM HWHTETpally, 0O0ECIeYeHHUs] TMOJHOTHI U IEIbHOCTH
COJIep’KaHus MPOrpaMMBbI 10 XUMHUHU, pacuupsisi u oboramas ero. [lo pesynbraram o0ydeHus
oOyuarolyecs: HAaYMHAIOT TOHUMAaTh BHYTPEHHHE MPOLIECCHI, MPOXOAIINE HA PA3HBIX CTaIUsAX
XMUMHUYECKOTO SKCIIEPUMEHTa, 3aUHTEPECYIOTCS XUMHUEW Kak HayKol. 3HaHUS W yMEHHUS,
MOJIy4Ye€HHBIE TTPU 0OYUYEHUU MPOEKTHOM U UCCIIEIOBATENbCKON JAEATEIbHOCTH, CTaHYT OCHOBOM
JUIS OpraHU3allii HayYHO-HCCIIEI0BATEIbCKOM IS TEILHOCTH B By3aX, KOJUIEDKAX, TEXHUKyMaX.
[IporpamMma TO3BOJIIET peann30BaTh aKTyaldbHbIE B HACTOSIIEE BpeMs KOMIIETEHTHOCTHBIM,
JUYHOCTHO - OPUEHTUPOBAHHBIN, JESITENTbHOCTHBIN MOIXOIbI.

[IpakTHdeckas 3HAYMMOCTh MPOTPAMMBI 3aKIIOYAETCsl B TOM, YTO TPU COCTABICHUU
MPOrpaMMBbl ObLIT 0OTOOpaH MaTepuall, KOTOPBII MOMOKET 00ydarmuMces mpu noArotoske k [ MA.
OmnpeneneHbl 3aJaHusi,  JIOCTYIIHbIE IO COJEPXKAHMIO M METOJMKE BBINIOJHEHUS, HO
¢dbopmupyromiye ONBIT TPOEKTHOM, MCCIENOBATENbCKOH H TBOPYECKOW JIESATEIBHOCTH
oOyuaromuxcs. IIporpamma ynenser BHUMaHHE  SKCIIEPUMEHTaNbHOW pabore (pabota ¢
BEIIECTBAMH, CO3HATEJIbHOE TMPOBEJCHUE XMMHUYECKHX IIPOLIECCOB, OCHOBBI XUMHUYECKOM



6ezonacHocT). POpMHUPYET  HABBIKM TMPOCKTUPOBAHMS, MCCICIOBAHUS U HUCIOJIb30BaHUS
PUOOPETEHHOTO OIBITA JACATEIBHOCTU B PEATbHON KHU3HH.

Hean wucciaenoBaTeJbCKONl 1eATEJBLHOCTH O0y4alOUIMXCH MO XUMHUH Qopmuposanue
VHUBEPCATbHBIX YUeOHBIX Oelticmeull 00YUaAouUXCcs yepes:

- OCBOCHHE COIMAIILHBIX POJIeH, HEOOXOIMMBIX JIJISl TIPOEKTHO-HCCIIEI0BATEIHCKOW U TBOPICCKON
NeSITEIILHOCTH;

- aKTyaJbHBIC JUIS JAHHOTO BHJA JCSITEIHLHOCTH (DAKTOPHI JUYHOCTHOTO PA3BHUTHUS: YMCHHE
VYUTBCS, TOTOBHOCTh K CaMOCTOSTEIBHBIM IOCTYIIKaM M JCHCTBHUSAM, IIEJICYCTPEMIICHHOCTD,
CaMOCO3HAaHUE W TOTOBHOCTB IPEOJI0NIEBATh TPYIHOCTH;

- OCBOCHHE HAYYHOH KapTHHBI MHpA, TOHMMAHHUE POJIM U 3HAYCHUS HAYKW B )KM3HU OOIIECTBA,
3HAYUMOCTH MTPOEKTHO-MCCIIEA0BATEIHCKOW U MHHOBAIIMOHHOW JCSITeTLHOCTH;

- OBJIQJICHUE METOJITaMH TI03HAHUS, Pa3BUTHE MPOYKTHBHOTO BOOOPaKCHHUS,

- pa3BUTHE KOMIIETCHTHOCTEH OOIICHUS.

o81adeHue 0OVUAOWUMUC  NPOOYKMHO-OPUESHMUPOBAHHOU  0esiMelbHOCMbI0  NpU  NOMOWU
noCc1ed08amenbH020 0CEOCHUSL:

- OCHOBHBIX JTallOB, XapaKTEePHBIX JUIS HCCICIOBAHUS M TIPOCKTHOW pPabOTHI, METOJOB
OTIpe/ieNIeHUs] KOHKPETHOTO TI0JIb30BaTEls IIPOTyKTa TPOEKTA WIIH MCCIICIOBAHHMS.

3agaum:

Obpa3zosamenvHuie:

- hopMHpOBaHUE YMEHUH U 3HAHWUM MPU PEIICHUH 3a/a4 110 XUMUH,

- ¢dopMHpOBaHHE TPAKTHUECKHMX YMEHHH TIPH pEIIEHWH OHKCICPUMEHTAIBHBIX 3a/1ad Ha
pacro3HaBaHUE BEIIECTB;

- IOBTOPEHHE, 3aKPEIICHUE OCHOBHBIX MOHATUH, 3aKOHOB, TEOPHIA.

- oOyueHue 1eJIenoIaraHiio, MIaHUPOBAHUIO U KOHTPOJIIO.

Bocnumamenvnwie:

- CO3/IaHUE TEIarOTHYCCKUX CUTYAIMi YCIICIIHOCTH ISl TOBBIIICHHS] COOCTBEHHOM CaMOOIIEHKH
U cTaTyca 00yJaromuXcs B Ii1a3ax CBEPCTHUKOB, IEIaroroB U POIUTEICH;

- cozieiicTBHE B IPO(OpUEHTAIIMH 00yJarOIIHXCS.

Pazeusarowue:

- pa3BUTHE Y OOCMIAIOIINUXCSI YMEHHE BBIACNATH TTITaBHOE B M3YUYEHHOM Marepuae, CpaBHUBATD,
0000maTs u3ydyeHHbIe (AKTHI, JOTMYECKM HU3JIaraTb CBOM MBICIHM TpPU  PEIICHUU
AKCIIEPUMEHTAJILHBIX M MIPOEKTHBIX 3a/1a4;

- pa3BUBaTh CAaMOCTOSATEIBHOCTh, YMEHHE MPEO0/I0JIEBATh TPYIHOCTH B YUCHUU;

- pa3BUBaThb MPAKTUYECKUE YMEHHUS YYAlIUXCA TMPH  BBINOJIHEHUU  IPAKTHUYECKUX
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Ha u3ydenune kypca BHEYPOUHOH JA€ATENbHOCTH «ECTECTBEHHO — HayudHas TpaMOTHOCTH:
HccnenoBaTenbekasi AeATeIbHOCTh MO XMMHHM» Ha CTYNEHHM OCHOBHOTO 00Iero oopazoBaHUs
OTBOJUTCA: B 8 Kitacce - 34 yaca, B 9 kiacce - 34 Jaca.

Cpok peannzanuu MporpaMmmbl Kypca BHEYPOUHOU J€ATEIbHOCTH 2 roja.



Conepxanue Kypca BHEYPOYHOM 1eATEJIbHOCTH

8 KJIACC

Xumuyeckas jgadoparopust

HpaBI/IJIa TEXHUKH O€30IIaCHOCTH npu IMpoBCACHHUU I/ICCJICZ[OBaHI/Iﬁ n XUMHYCCKOI'O
OKCIICPpUMCHTA. MGIII/IIII/IHCKBJI afnTeyka B KaOWHETE XMMHUH. 3HAKOMCTBO C Ha60paTOpHI>IM
o0opynoBaHueM. XpaHEHUE MAaTePUAJIOB M PEaKTUBOB B XUMHUECKOM J1ab0paTopuun

Xumuueckuii IKCREPpUMEHM .

3HAKOMCTBO C XMMHYECKOM MOCYJOH, npaBwiaMu paboTsl B jJabopartopuu U npuéMamu
oOparieHus ¢ JIabopaTOPHBIM 000y TOBAHUEM.

MeTtoabl NO3HAHUS B XUMHH. JKCIIePUMEHTA/IbHbIE OCHOBBI XMMMH

N3yuenue ctpoenus miameHu. Jlo kakoil TemmepaTypbl MOKHO HarpeBaTh BELIECTBO?
W3mepenue TtemmepaTypbl KumneHuss Bojabl. OmnpeneneHue TeMIeparypbl IUJIaBICHUS U
Kpuctajuim3anud. YucTele BemecTBa M cMecH. BoaonmpoBojgHas M IUCTUIUIMPOBAaHHAs BOJA.
Metopl 0uMCTKH BemiecTB. PU3NYECKUE M XUMHUYECKHE SIBJICHMS. 3aKOH COXpPaHEHHs] MaccChl
BemecTB. [IpocThie 1 CI0KHBIE BENIECTBA.

PactBopel. Kpucramnoruaparel. Xwumuueckue peakunu. IIpusHakm u  ycloBUS HX
MPOTEKAHUSL. DK30TEPMUUECKHIE U SHAOTEPMHUUECKUE PEAKIIUH.

Xumuueckas cBa3b. CTpoeHue BenecTB. TUIbI KpUCTAUIMYECKUX PEIIETOK.

Ilpakmuueckue padomul

1.13yuenne cTrpoeHus iiaMeHu

2. OmpeiesicHre KOHIIEHTPAIMN BEIIECTB KOJIOPUMETPHUICCKIM CIIOCOO0M

3.OK30TepMHUUYECKHE PEAKIIUN

4. OHAOTEPMHUYECKUE PEAKITUN

Jlabopamopnwie onvimol

Jlo kako¥ TeMnepaTypbl MOXKHO HarpeBaTh BEIIECTBO?

W3mepenue TemnepaTypbl KUIIEHUS BOJIbI

Omnpenenenre TeMIepaTypsl IJIaBICHUS U KPUCTAIUIM3AI[UU MeTaslia
UucThle BelecTBa U CMecu

Omnpenenenre BOAOMPOBOAHON U TUCTHILTUPOBAHHOM BOIbI
OuncTka BOJIBI M BO3yXa OT TBEPIBIX YACTHUI]

OumcTKa BOJIBI OT PACTBOPUMBIX MpUMeceit

N3ydeHne pacTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPhI

. HaGmronenue 3a pocToM KpUCTaLIIOB

CoNOOTA WM E

10 [IepechItieHHbIN pacTBOPHI
11.0Onpenenenre Temneparyphl pa3noKeHus KPUCTALIOTHAPATA
12.TlpusHaky XUMUYECKUX PEAKLIHIA.
Jlemoncmpayuonnsle onvimol
Brigienenue 1 nornoieHue TermioThl
3aKOH COXpPaHEHHS MACChI BEILIECTBY)
Pa3znosxenue BOJbI 3JEKTPUIECKUM TOKOM
TemmepaTypa 1iaBiI€HUs BEIECTB C Pa3IUYHBIMUA TUIIAMH KPUCTAIITMYECKUX
PELETOK.

el NS>

Kiaccpl Heopranm4ecKmux coeJuHEeHHUI.
CocraB Bo3ayxa. Kucnopon. Azor. Kucnotel. CoiictBa kuciot. OcHoBanusi. CBOMCTBa
ocHoBaHuil. Onpenenenue pH. Onpenenenne KUCIOTHOCTU NOYBBI.
Ilpakmuueckue padomot
5.I1omyyenue MeIHOTO Kyropoca
6. Onpenenenne pH pacTBOpOB KUCIIOT U LIENOYEH.
Jlabopamopuuvie onvimoi



13.0npenenenne pH paznudHbIX cpen
14.Peakuny HEUTpanu3anuu
15. Onpenenenrie KUCIOTHOCTH TTOYBBI
Jemoncmpayuonnsle onvimol
5.0mpenenenue cocraBa BO3Iyxa
6.TeroBo# 3peKT peakny TUAPOKCHIA HATPHUS C YTIICKUCITBIM ra30M

9 KJIACC

Xumuyeckas jgadoparopust
[IpaBuna TexHUKH OE30MACHOCTH TMPU MPOBEACHUU HCCICIOBAHUN M XUMHUYECKOTO
JKCIIepUMEHTa. MeauiHcKas: anTeyka B KaOWMHETe XWMHH. 3HAKOMCTBO C JIaOOpaTOPHBIM
060opynoBaHueM. XpaHEHHE MAaTEPUAJIOB U PEAKTUBOB B XUMHYECKOU TabopaTtopun
XUMHUYECKHUI IKCIIEPUMEHT:
3HAKOMCTBO C XMMHUYECKOW TMOCYI0#, MpaBmiiaMu pabOThl B JIAOOPATOPUH U MPUEMAMHU
oOparreHus ¢ 1abopaTOpHBIM 000PYIOBAHHEM.
Teopus 371eKTPOJIUTHYECKON JUCCONUALHT
Teopust >MEKTPOUTUUECKON TUCCOHAITUN. DIEKTPOJIUTHI U HEINEKTPOJIUTHI. CUITbHBIE U
cimalble 2NeKTpoauThl. PacTBopeHue BemecTB B Bojie. BiausiHue pa3nuvyabix GakTOpPOB Ha
ANEKTPOJUTUUYECKYIO JUCCcoIraIuio. Peakiinu nonHoro oOMena. Peakiuu HenTpanmuzaum.
Ilpakmuueckue padomul
1.27€eKTpOJINTEI U HEITEKTPOJIUTHI
2. OnpeneneHue KOHIEHTPAITUU COJIM TI0 SJIEKTPOTIPOBOTHOCTH pacTBOpa
Jlabopamopnusie onvimot
1. BnusiHue pacTBOpHUTENS Ha TUCCOLUALIUIO
2. CunbHbIe U c1a0Oble JIEKTPOIUTHI
3. 3aBHUCHMOCTb 3JEKTPOMPOBOJHOCTH PACTBOPOB CHIILHBIX 3JIEKTPOJIUTOB OT
KOHLIEHTPALlMH HOHOB
B3anmoneiicTBrue ruapokcua 6apusi ¢ CEpHON KUCTOTOU
. O06pazoBaHue coyieii aMMOHUS
Jlemoncmpayuonnsle onvimol
TemnoBoii a3¢ekT pacTBOpeHUs BEIIECTB B BOJE
DNEeKTPOIUTHYECKAs TUCCOLUAIUS
Brnusinue Temnepatypsl Ha AUCCOLUAIIIIO
Brnusinue KoHIIEHTpauy pacTBOpa Ha IMCCOLIMALINIO
Brnusinue pactBopuTens Ha TUCCOLUALIUIO
Omnpenenenue pH pactBopoB
Peakuus nelitpanusanuu. BzaumoeiicTBre ruipokcuia HaTpus ¢ COJMSHOM KUCIOTOMN

o

Noogr~wnE

XumMn4yecKkue peakuuu
OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiu. CKOPOCTh XUMHUUECKUX pPEaKIuid. 3aBUCUMOCTh

CKOPOCTH peaKI_lI/Ifl OT Pa3JINYHbIX Q)aKTOpOB.

Jlabopamopnuie onvimot

6.13ydenue peakiuy B3anMOJCHCTBHS CYIb(pHUTa HATPUS C IEPOKCUIOM BOJIOPOA
7.13menenue pH B X0e OKHCINTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIU
8.CpaBHUTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIFHOMN CIIOCOOHOCTH METAIIOB

Hemoncmpayuonnvie onvimaol
8.M3yuyeHne BAMSHUA PA3TUUHBIX (PAKTOPOB HA CKOPOCTh PEAKLIUU

HeMeTanasl M X cCOeTHHEHUS



I'anorensl. CoeaunHenust rajnoreHoB. OrmnpexneneHue xJIOpUI-UOHOB. COEIMHEHHUs CEpBI.
CepoBogopoa. Cynbdunsl. Oxcunsl cepol. Cepuuctast kucinora. CoenHeHUS a30Ta. AMMUAK.
AzoTtHas kucnoTta u e€ coyi .OnpezesieHie HUTPaT-uoHOB.

IIpakmuueckue pabomut
3. Onpenenenue XJ0pUI-MOHOB B IUTHEBOW BOJE
4. AzotHas kuciora. OnpeaeneHne HUTPAT-MOHOB B IUTATEIbHOM PACTBOPE

Jlabopamopnuie onvimul
9. CoiicTBa aMMuaka
10. MunepanbHubie yaoopenus. OnpeneacHue aMMAaqYHOM CEIUTPBI 1 MOYEBUHBI

Jemoncmpayuonnsie onvimol

9. U3yuenune pu3nuecKux U XMMHUYECKUX CBOMCTB XJlopa

10. TTomyuenue cepoBoIopoia v U3ydeHHe ero cBoicTB. KauecTBeHHBIE peakliiy Ha CEPOBOIOPO]
U CyNb(QUI-UOHBI

11. 3y4yeHue CBOMCTB CEPHUCTOrO Ta3a U CEPHUCTON KUCIOTHI

MeTtasasl 1 X COCIMHCHUSA
Kanpumii. Coenunenust kanbliusa. KauecTBeHHass peakuus Ha yriekucislii ra3. JKeneso.
Coenunenus xeneza. OKUCIEHHUE Kele3a.

Jlabopamopnusie onvimot
11. B3auMoelcTBrE N3BECTKOBOM BOJIBI C YIJIEKUCIIBIM Ia30M
12. Okucienue xene3a BO BJIKHOM BO3IyXe

IInanupyemMble pe3yJbTaThl 0CBOCHHS Kypca BHEYPOUHOIi 1esiTeIbHOCTH
JInuHocTHbIE YY |
Y ydyenuka OyayTt cpopMHUpPOBAHBI:
o yueOHO-1I03HABATEIbHBI HHTEpPEC K HOBOMY Yy4eOHOMY Marepualy u
criocobaM pelieHus HOBOU 3aauu;
o OpUEHTAIIMs Ha IOHUMaHue MMPUYHH yCIieXa BO BHEYUEOHOM 1eATEIbHOCTH,
B TOM YHCJIE HA CaMOaHAJIU3 U CAMOKOHTPOJIb pe3yJsibTaTa, Ha aHAJIU3 COOTBETCTBUS
pe3ynbTaToB TPeOOBaHUSIM KOHKPETHOW 3a/1auH;
o CHOCOOHOCTh K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH
BHEYUEOHOI NEeATENbHOCTH;

PeryasituBubie YY /1
Y4YeHUuK HAYy4YuTCH:
o IUITaHUPOBATh CBOM JIEWCTBUS B COOTBETCTBHMM C IOCTABICHHOH 3a1aueil U
YCIIOBHSIMHU €€ peau3alii;
o CaMOCTOSITENIbHO OOHAapyXHUBaTh U (OPMYIUPOBaTH yuyeOHYIO Ipobiemy,
OTIpeNIeNATh 1IeNb YUeOHO! AeATeNbHOCTH, BHIOUPATh TEMY IPOEKTa, UCCIIEJOBAHUS.
o YUUTHIBATh YCTAHOBJICHHBIE MPAaBUJIA B TNITAHUPOBAHUU U KOHTPOJIE criocoda
peleHus;
J OCYILECTBIISATH UTOTOBBIN M MOIIArOBBIA KOHTPOJIb Pe3ysibTaTa padoThl;
J OLICHUBATh MPaBUJIBHOCTh BBIIIOJHEHUS JIEHCTBHSI Ha YPOBHE aJeKBaTHOM
OLIEHKH COOTBETCTBHS pe3yIbTaTOB TPeOOBAHUAM 33/1a4M WIM 3aJJauHON 001acTH;
J a/IeKBaTHO BOCHPUHHUMATH MPEAJIOKEHNUS U OLIEHKY YUUTENIel, TOBapHIIeH;



o pas3nuyaTh CHoco0 U pe3ynbTaT JeHCTBUS;

ITo3naBaTenbublie YY /I
Y4eHuk HayuuTcs:
o OCYIIECTBIISATh TIOMCK HEOOXOMMMON HH(OPMAIMK Uil BBITIOJIHEHHS
3aJlaHUl C HMCIIOJIb30BaHUEM Y4eOHOU JUTEepaTyphl, SHUMKIONEIUN, CIPABOYHUKOB
(BKJIIOYAst 3JIEKTPOHHBIE, HU(POBHIE) U KOHTPOJIUPYEMOM IpocTpaHcTBe MHTEpHETa;

o CTPOHTH COOOIEHUS, TPOCKTHI, HCCICOBAHUS B YCTHOW W NMUCHMEHHOM
opme;

J MIPOBOJUTH CPAaBHEHHUE U KJIACCU(UKALIUIO MO 33aHHBIM KPUTEPHSIM;

J yCTaHaBIMBaTh NPUUYMHHO-CJIEJICTBEHHBIE CBSI3M B M3Yy4aeMOM Kpyre
SIBJICHU;

. CTPOUTH pacCcyX/1€HUs B (hopMe CBS3U MPOCTHIX CYXKJIEHUH 00 00bEKTE, ero

CTPOEHHH, CBOKCTBAX.

KommyHnukatuBubie YY /|
Y4eHuK HAy4YUTCH:
. aJIeKBaTHO HCIIOJIb30BaTh KOMMYHUKATUBHBIE CpEACTBA JUISl PEIICHUS
pa3IMYHbIX KOMMYHUKATUBHBIX 3a/lady, CTPOUTh MOHOJIOTHUYECKOE COOOIIEeHUE,
BJIQJIETh TUATIOTMYECKON (OpMOIi KOMMYHHUKAIINH;
o JOIYCKaTh BO3MOKHOCTb CYIECTBOBAaHUS Y JIIOAEH PA3IHMYHBIX TOYEK
3pEHMs], B TOM YMCJIE HE COBIQJAOLINX C €ro COOCTBEHHOM, M OPHEHTHUPOBATHCS HA
MO3UIIMIO TApTHEPa B OOLIEHUH U B3aUMOJCHCTBUM;
. (hopmynupoBaTh COOCTBEHHOE MHCHHE W TTO3HIIHIO;
o JIOTOBAPUBATBCA U MPUXOIUTh K OOIIEMYy pEIIEHHI0 B COBMECTHOM
JESTEIILHOCTH, B TOM YUCJIE B CUTyalluu CTOJKHOBEHMSI HHTEPECOB;

IIpenmeTHbIe pe3yJibTAThI

8 kuace
Y4YeHUK HAYYUTCS:

o XapaKTepr30BaTh OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIOICHNE, U3MEPEHUE,
9KCIIEPUMEHT;

o OTIHCHIBATh CBOMCTBA TBEPABIX, KUAKHX, Ta3000pa3HbIX BEUIECTB, BBIICIISS
WX CYILIECTBEHHBIEC MPU3HAKH,

o pa3nuyaTh XUMUYECKUE U (U3NYECKHE SIBICHUS,

. BBISIBJIATh TPU3HAKH, CBUJIETEIBCTBYIOUIUE O NPOTEKAHUM XUMHUYECKOU
peakLMK IpH BHIMOJTHEHUH XUMHUYECKOTO OIIbITA;

. coOmroaaTh mpaBuia 0€30MacHO pabOThI P MPOBEIEHUU OTIBITOB;

. M0JIb30BaThCA JTA0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

. XapaKkTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB;

. MOJTy4aTh, COOMPATh KUCIOPOI U BOJIOPOS;

. pacrno3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA;

. PacKpbIBAaTh CMBICI HOHSITHS «PaCTBOPY;

L4 BBIYUCIISITH MAaCCOBYHO JOJIFO PaCTBOPCHHOI'O BEIICCTBA B paCTBOPC;



° XapaKTepu30BaTh PU3NICCKUE U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCUIOB, KACIOT, OCHOBAHUI, COJIEH;

° ONPENENATh MNPUHAUIEKHOCTh BEMIECTB K  ONPEACICHHOMY  KJaccy
COCTMHEHUH
[ ] HpOBOILI/ITI) OIIBITHI, HOIITBep)KIIaIOHII/Ie XUMHUYCCKUC CBOﬁCTBa I/I3y‘-I€HHI)IX

KJIaCCOB HECOPraHNMYCCKUX BCHICCTB,

L] paCHOBHaBaTI) OIIBITHBIM HYTGM paCTBOpr KUCJIIOT " HIGJIO‘-IGI\& 10
N3MCHCHUIO OKpaCKI/I I/IHIII/IKaTOPa;
9 KJacc
Y4YeHUK HAYYHTCS:
L] paCKpI)IBaTB CMBICJI HOH?[TI/Iﬁ «HUOH», KKaTHUOH)», KAHHUOH, <<3J'I€KTp0J'II/ITI)I>>,

CKHEBJICKTPOJIUTEID», «QJICKTPOJIUTHUYCCKAA ANCCOLUALINA.

L] MMPOBOAWTE PCAKIUMU, ITOATBCPIKAAIONINE KaueCTBEHHBIN COCTaB BCUICCTB,

L] Ha3bIBAThH q)aKTOpBI, BJIMAIOIIME HA CKOPOCTH XUMHUYECKOM pPCaKnumn;

L] IPOBOAWTE OIIBITHI IO MOJYYCHUIO, co6npaHm0 U U3YUYCHUIO XUMHNYCCKUX
CBOMCTB ra3000pa3HBIX BEIIECTB: YIIECKUCIOTO ra3a, aMMHaKa;

° pacro3HaBaTh OTBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA;

° XapaKTepUu3oBaThb B3aNMOCBA3b MCKIY COCTaBOM, CTPOCHUEM 158
CBOMCTBaMH,

®  OIICHMBAThH BJIUSHHUE XMMHYECKOTO 3arpsi3HCHUsI OKPYXKAIOIIEH Cpeabl Ha
OpraHW3M YeJIOBEKa;
° TPaMOTHO 0OpaIaThCs ¢ BEIIECTBAMHU B MIOBCETHEBHON KU3HU

Ili1anupyeMble pe3yJbTAThl HCCIEA0BATEIbCKOMN eI TeJIbHOCTH 00yYA0IIMXCH
BbINMyCKHUK HAYYUTCS:
* BBINOJHATH y4yeOHOE HCCIe0BaHNE U Y4eOHBIM MPOEKT, HCMOb3ys 000pynI0BaHUE, MOJENH,
METO/IbI ¥ MIPUEMBI, aJIEKBaTHBIE TIOCTABJICHHON MpoOIeMe;
* pacrmo3HaBaThb M CTaBUTh BOIPOCHI, OTBETHl Ha KOTOPbIE MOTYT OBITh MOJY4YEHBI MYTEM
UCCIeI0BaHus, (OPMYIHPOBATH BHITEKAIOIINE U3 UCCIIETIOBAHUS BBIBOIBL;
* HCIIOJIb30BaTh TaKUe€ MaTeMaTHYeCKHe METOJbl U MPHUEMBI, KaKk abCTpakius U Haeanu3aius,
JI0Ka3aTeNIbCTBO, I0KA3aTEIbCTBO OT MPOTUBHOTO, JOKA3aTEIbCTBO 110 aHAJIOTUH, OITPOBEPIKEHUE,
KOHTPIpUMEpP, HHIYKTUBHBIE M JACAYyKTHBHBIE PACCYXACHUS, TOCTPOCHHUE W HCIIOJHEHHUE
aIrOpUTMa;
* HCIIOJIb30BAaTh TaKW€ €CTECTBEHHOHAYYHbIE METOMABI M MPUEMBI, KaK HAOIIOICHIE, TOCTAHOBKA
MpoOIeMbl, BBIIBIKEHUE «XOPOIIEH THIOTE3bl», IKCIEPUMEHT, TEOpeTHUYeckoe 0O00CHOBAaHUE,
yCTaHOBJICHHE IPAHULl TPUMEHUMOCTH MOJENN/TEOPHUH;
* SICHO, JIOTMMHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUSs, MCIOJb30BaTh SI3BIKOBHIE CPEICTBA,
aJieKkBaTHBIE 00CyXKaaeMoii mpodieme;
* OTIMYaTh (PaKThl OT CYKICHHI, MHEHHI U OLIEHOK, KPUTHUYECKH OTHOCUTBHCS K CYXKICHUSM,
MHEHHSM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;
* IPE3EHTOBATh COOCTBEHHBIE HCCIIE0BATEIHCKUE MTPOTYKTHI.

OObeKTaMM OLIEHKM JOCTIDKEHUH OOydaroIuxcs sIBISETCS MPE3eHTAlsl MPOAYKTa MU
HCCIIeIOBaHMs, a Takke HaOmojeHue 3a paboToit oOyuatomuxcs. CyObeKTaMHu OLEHKH MOTYT
OBITh: MEJaror, a TaKKe Apyrue oOydyaromuecs.



JlocTIKeHHe pe3ylbTaTOB OCBOEHHUS MPOrpaMMbl Kypca BHEYPOUHOW JEATEIbHOCTU
MOJIIEKUT OIICHKE F(PPEKTUBHOCTH MO KPUTEPUSM:
- YCIICIIHOE BBITIOJTHEHHUE MPAKTHYECKUX PadoT;
- yJyacTHe B MPEIMETHBIX OJIUMITHA/IAX, TPOCKTAX;
- HaIM4YHUe pa3paOdOTaHHBIX MCCIICIOBAaHUN U MPEJICTABICHUE UX IPYTUM YJaIIHMCH.



TemaTn4eckoe IJIAHUPOBAaHUE 8 kaacc.

Ne HaumeHoBaHue pa3aeioB KoJsnyecTBo 4yacoB [MpakTHyeckue padoThI daexktponnbie (LIOP)
n/n
1 | Tema 1. XumMmuyeckas 4 0 http://school-collection.edu.ru/catalog.
nabopaTopust http://chemistry—chemists.com/index.html
2 Tema 2. Meroasl MO3HAHUSA B 20 4 http://school-collection.edu.ru/catalog.
XUMHUH. JKCHEPUMEHTAIbHbIC http://chemistry—chemists.com/index.html
OCHOBBI XUMUU
3 | Tema 3. Kiacchr 10 2 http://school-collection.edu.ru/catalog.
HEOPraHUYECKUX COETUHEHHUH. http://chemistry—chemists.com/index.html
CaoiicTBa HEOPraHUYECKUX
COETMHEHU.
TemaTuueckoe mIaHMpoBaHue 9 KJacc.
Ne HaumeHoBaHue pa3ieioB KosnyecTBO 4acoB IIpakTuyeckue padborbl | DiieKTPOHHBIE (HM(POBLIE) 00pa3oBaTeIbHbIE
n/n pecypcbl
1 | Tema 1. Xumuueckas 4 0 http://school-collection.edu.ru/catalog.
naboparopust http://chemistry—chemists.com/index.html
2 Tema 2. Teopust 14 2 http://school-collection.edu.ru/catalog.
ANIEKTPOJIUTUYECKOM
JMCCOLIMAIIUU
3 Tema 3. Xumuueckue 4 0 http://school-collection.edu.ru/catalog.
peaxiuu
4 | Tema 4. HemeTaiuibl 1 ux 7 2 http://chemistry—chemists.com/index.html

COCAUMHCHUA



http://school-collection.edu.ru/catalog
http://chemistry—chemists.com/index.html
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http://school-collection.edu.ru/catalog
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http://chemistry—chemists.com/index.html

5 | Tema 4. Meramisl u ux 5 0
COEJIMHEHUs
Iloypounoe njianupoBanue 8 Kiace
DJIeKTPOHHbIE
KoauyecTBo 4yacos (undpoBbIe)
Ne T o0pa3oBaTe/bHbIE
ema
n/n pecypchol
Hcnoab3yemoe
Bcero | IIpaktuueckue | JlaboparopHbie y
odopynoBanue Touku
padoThl ONBITHI
Pocra
Tema 1. Xumnueckas naboparopus (4 gaca)
[IpaBuna TeXHUKH http://school-
0€30MacHOCTH MPHU MTPOBEACHUHT 1 0 0 collection.edu.ru/catalog.
HCCIIEIOBAaHUIN U XUMHYECKOTO
JKCIIEPUMEHTA
MemuiHCcKas anTeyka B 1 0 0 MenmunuHcKast http://school-
KaOuHEeTe XUMUU anTeyka collection.edu.ru/catalog.
JlaGopaTopHas http://school-
3HAKOMCTBO C J1a00PaTOPHBIM 1 0 0 MOCYy/1a, IITATUBBI, collection.edu.ru/catalog.
o0opynoBaHUEM HarpeBaTeIbHbIC
IPUOOPHI
XpaHEeHUE MaTEpUAIIOB U http://school-
PEaKTUBOB B XUMHUYECKOMN 1 0 0 Habop peaktuBoB collection.edu.ru/catalog.
J1a00paToOpHH
Tema 2. MeTopl NO3HAHUS B XUMHUH. DKCIIEpUMEHTAIbHBIE OCHOBBI XUMHUHU. (20 yacoB)
N3yuenue cTpoeHus MIaMeHu 1 1 0 Jatuuk temmeparypsl, | http://school-
(ITpakTnueckas pabota Nel) CIIUPTOBKA collection.edu.ru/catalog.



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
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J10 xakoii TeMIepaTypsl MOKHO

JlaTuuk TemiepaTypsl,

http://school-

6 HarpeBaTh BEIECTBO? collection.edu.ru/catalog.
(JTabopartopuslit ombiT Nel) CHHPTOBKA
H3mepenne TeMiieparypsl Haruuk Temneparypsl, | http://school-

7 kurieHus Bosl (JlabopaTopHsrii TEPMOMETD, IUIUTKA collection.edu.ru/catalog.
onbIT Ne2) (ciupTOBKA)

Ornpenenenue TeMIepaTypbl http://school-
IUIABJICHUA U KPUCTaIU3alluU collection.edu.ru/catalog.

8 o JlaTuuk TeMrepaTtypsl
Metasia (JIabopaTtopHbIit OMBIT
Ne3)

9 YucThle BElIECTBA U CMECH Jatumk http://school-
(JTabopatopHbIii orbIT No4) 3JIEKTPONPOBOTHOCTH collection.edu.ru/catalog.
Omnpenenenre BOIOTIPOBOTHOM HaTtank http://school-

10 Y TUCTUJUTUPOBAHHOM BOJIBI 9JIEKTPOIIPOBOIHOCTH, | collection.edu.ru/catalog.
(;mabopatopHbIif ONBIT No5) M ppoBOIt MUKPOCKOTT
OuncTtKa BOJIBI M BO3AyXa OT http://school-

11 TBEPIBIX YACTHI] JlaT4rKk MyTHOCTH collection.edu.ru/catalog.
(;mabopatopHbIit onbIT Neb)

OuncTtka BOJBI OT pACTBOPUMBIX http://school-
12 npuMeceld (J1abopaTopHBIA Harunk collection.edu.ru/catalog.
3JEKTPONPOBOJHOCTH
onbIT Ne7)
Pu3nuecKnue 1 XMMHUUYECKHE http://school-
SIBIICHUS collection.edu.ru/catalog.

13 (IeMOHCTpaMOHHBIH JlaTuuk TeMmeparypsl
skciepuMeHT Nel «Boinenenue
Y TIOTJIOIIEHHUE TEIIOThI»)
3aKOH COXpaHEHUsI MacChl http://school-

BEILICCTB collection.edu.ru/catalog.

14 (IeMOHCTpallMOHHBIT Becnl anexTpoHHbBIE
skcriepuMeHT Ne2 «3akoH
COXPaHEHHUS MACChI BEII[ECTB)

15 IIpocTei€ U CI0KHBIE BELIECTBA. [TpuGop 1st ONBITOB € http://school-

(I1eMOHCTpaIMOHHBII

SJICKTPUYICCKHUM TOKOM

collection.edu.ru/catalog.
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http://school-collection.edu.ru/catalog
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skcriepuMeHT Ne3 «Pazsoxenue
BO/IbI SJIEKTPUYECKUM TOKOM)))

PacTBoOpBHI. (1a00paTOpHBIii
onbIT Ne 8 «3yuenue

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

16 JlaTuuk Temmeparypsl
pPacTBOPUMOCTH BEIIECTBA OT
TEMIIEpaTyphI»)
PactBopbl. (;1abopaTopHbBIT . http://school-
17 onbIT Ne9 «Habmronenue 3a Hudposoii collection.edu.ru/catalog.
POCTOM KPHCTAJIIOBY) MHKpockon
PactBopbl. (;TabopaTopHbBIT http://school-
18 onbIT Nel0 «IIepechiieHHBbII JlaTuuk TeMiiepaTypsl collection.edu.ru/catalog.
pacTBOp»)
PacTtBOpBI. http://school-
[IpakTueckas padorta Ne2 . collection.edu.ru/catalog.
19 «OrnpeienieHre KOHIICHTPAIHH ilﬁz;lggc(;ﬁmqecmn
BEILIECTB KOJIOPUMETPUUECKUM
CII0COO0M»
Kpucrannoruaparsr. http://school-
20 Onpenenenue TemMepaTypbl JIaTIHK TeMIEpaTypbI collection.edu.ru/catalog.
pa3yioKEeHUs1 KpUCTAJUIOrUApaTa
(mabopatopHsIii onbIT Nell)
XUMHUYECKUE PEAKIINH. http://school-
21 [Ipu3Haku U ycinoBus ux collection.edu.ru/catalog.
MPOTEKAHHUSL.
(mabopaTtopHsiii onbIT Nol2)
IIpu3Haku XUMHUYECKUX http://school-
29 peaKIui. TTaTaMK TeMIEpATYpEL collection.edu.ru/catalog.
[IpakTuueckast pabora Ne3
«IK30TEPMHUECKHE PEAKITINY
[Ipyu3HaKyu XUMHUYECKUX http://school-
peaKuui. collection.edu.ru/catalog.
23 JlaTuuk Temneparypsl

IIpaktuyeckas padora Ne4
«OHIOTEPMHUYECKUE PEAKLIUN»



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
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24

XHUMHUYECKasi CBA3b.
JleMOHCTpaumOHHbIN
skcnepuMeHT Ned
«Temmneparypa 11aBJIeHHs

BCIUICCTB C PA3JIMYHBIMU THUIIAMU

KPUCTAJUIMYECKUX PEIIETOK»

Jatunku
TeMIepaTypbl

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

Tema 3

. Kitaccbl Heopranndeckux coenuueHnii. CBOMCTBAa HEOPraHUIECKUX COCTUMHEHUN.

(10 gacoB)

25

CocraB Bo3ayxa.
JleMOHCTpalMOHHBIN
skcriepuMeHT Ne5
«OmnpeneneHue cocrana
BO3/lyXa.»

[Tpubop mst
OTIpE/IeNIEHUs] COCTaBa
BO3lyXa

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

26

CBoiicTBa KHCIIOT.
[IpakTnueckas padora Ne 5
«[Tonyyenne MmegHOTO
Kyopoca

[udposoit

MUKPOCKOTI

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

27

CBoiicTBa OCHOBaHMII.
[IpakTrueckas padota Ne6
«Omnpenenenue pH pactBopos
KHUCIIOT U IIeJIoueii»

Hatuuk pH

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

28

OcHoBaHus.
Onpenenenue pH pazauyHbix

cpen (JlabopaTopHBIi OMBIT
Nel3)

Hatuuk pH

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

29

XUMUYECKUE CBOMCTBA
OCHOBaHUH.
JleMOHCTpaIMOHHBIH
skcriepuMeHT Ne 6 «TernoBoit
3¢ deKT peakuu THIPOKCHIA
HATPHUSI C YIIIEKUCIIBIM Ta30M»

JlaTuuk TeMmeparypsl

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

30

XMUMHYECKHE CBOUCTBA
OCHOBaHHWH.

Haruuk pH

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



http://school-collection.edu.ru/catalog
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http://school-collection.edu.ru/catalog
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Peaknus HelTpanuzauuu
(JTabopaTtopHbIii onbIT No14)

Ornpenenenre KUCIOTHOCTH

http://school-

31 IIOYBBI. 1 1 Jatuuk pH collection.edu.ru/catalog.
(JTabopaTopHbIii onibIT Nel5)
32 IloaroroBka K BBIIIOJTHEHHIO 1 0 http://school-
HCCIIEeI0BATENbCKO | paboThI collection.edu.ru/catalog.
33 BrinonHeHne HHIUBUYATBHOMN 1 0 http://school-
HCCIIEIOBATENIbCKON pabOThI. collection.edu.ru/catalog.
http://school-
34 Honsenenue utoros kypca 1 0 collection.edu.ru/catalog
OBIIEE KOJIMYECTBO YACOB I10 34 15

[TPOTPAMME



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
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Iloypounoe njianupoBanue 9 Kiaace

DJIEeKTPOHHbIE
KoaunyecTBo 4yacos (undposbIe)
No T o0pa3oBaTejibHbIE
eMa ypoka
n/n yp pecypcsl
Hcnoabs3yemoe
Bcero | Ilpaktuyeckue | JlaboparopHbie y
odopynoBanue Touku
padoThI ONbITHI
Pocra
Tewma 1. Xumndeckas maboparopus (4 yaca)
[TpaBuna TexHUKH 6€30MACHOCTH http://school-
IIpY MPOBEICHUH UCCIIEJOBAaHUM 1 0 0 collection.edu.ru/catalog.
Y XUMUYECKOTO IKCIIEPUMEHTA
MeanHcKas anTeuka B 1 0 0 Memnnmackas http://school-
KaOWHETe XUMUU arTeyka collection.edu.ru/catalog.
JlaGopaTtopHas http://school-
3HAKOMCTBO ¢ JJa0OpaTOPHBIM 1 0 0 MOCy/1a, MITATUBHI, collection.edu.ru/catalog.
o0opynoBaHuEM HarpeBareIbHbIE
pUOOPHI
XpaHeHue MaTepuanoB U http://school-
PEAaKTUBOB B XUMHUYECKOM 1 0 0 HaGop peaktuBoB collection.edu.ru/catalog.
nabopaTtopuu
Tewma 2. Teopus ameKTpoaMTHIECKOM nuccoruanuu (14 qacos)
Tennooii 3 dexT pacTBOpeHHS Tlaraux http://school-
BEILIECTB B BOJIEC collection.edu.ru/catalog.
. 1 0 0 TEeMIIEPaTypHlI,
(meMoHCTpauoHHbIH onbIT Nel)
CIIUPTOBKA
DNEKTPOIUTHI U HEANEKTPOJIUTHI 1 1 0 Jlatamk http://school-
(ITpaktuueckas pabora Nel) AJICKTPOTIPOBOTHOCTH collection.edu.ru/catalog.



http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
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http://school-collection.edu.ru/catalog
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DNEeKTPOIUTHYECKAs Taraux http://school-
7 JaUccouanus collection.edu.ru/catalog.
. AJIEKTPOIPOBOIHOCTH
(nemoHCTpalMOHHBIN ONBIT No2)
Bimsiaue pactBopurens Ha Jarank http://school-

8 nucconuaiuio (JlabopaTopHsii S EKTPOIDOBOIHOCTH collection.edu.ru/catalog.
onbIT Nel) pomp
Bimsiaue Temneparypsl Ha Jaranx http://school-

9 JIACCOLMAIIHAIO collection.edu.ru/catalog.

. AIEKTPONPOBOJHOCTH
(1eMOHCTpalMOHHBIHN onbIT Ne3)
BinsiHue xoHueHTpanumn Jarank http://school-

10 pacTBOpa Ha JTUCCOIHAIIHIO eKTDOMDOBOLHOCTI collection.edu.ru/catalog.
(neMoHCTpalmOHHBIN onbIT Ned) TPOTIPOBO
Bnusinue pactBoputens Ha Jarank http://school-

11 JIMCCOIMAIINIO collection.edu.ru/catalog.

. 3JEKTPONPOBOJHOCTH
(1eMOHCTpalMOHHBIHN OnbIT Ne5)

12 CusnbHBIE U CITa0bIe DIIEKTPOITUTHI Jatuuk http://school-
(JTabopatopHsIii onbIT No2) AJIEKTPOTIPOBOTHOCTH collection.edu.ru/catalog.
3aBHUCHUMOCTh http://school-
3JIEKTPOIIPOBOJHOCTH PACTBOPOB Jaraux collection.edu.ru/catalog.

13 CUJIBHBIX AJIEKTPOJIUTOB OT

31EKTPONPOBOJHOCTH
KOHIIEHTPALIUX HOHOB
(;rabopatopHbIid OnbIT No3)
Onpenenenyue KOHIEHTPAUU http://school-

14 COJIH TI0 JIEKTPOMPOBOJHOCTH Jatuuk collection.edu.ru/catalog.
pactBopa (IIpaktuyeckas pabora 3JEKTPONPOBOJHOCTH
No2)

B3aumopeiictBre ruapokcuia JlaTunk http://school-

15 Oapus ¢ CepHOM KUCIOTON 3JIEKTPOIIPOBOAHOCTH, | collection.edu.ru/catalog.
(JTabopaTopHsIii onibIT Nod) OropeTka

16 O6pazoBaHue conieit aMMOHUS JlaTumk http://school-

(JTabopaTtopHslii onbIT Ne5)

QJICKTPOIIPOBOAHOCTU

collection.edu.ru/catalog.
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Onpenenenue pH pactBopos http://school-
17 pedl PHL pacTBop WNunukatopsl :
(memoHCTpaMOHHBIN ONBIT No6) collection.edu.ru/catalog.
Peakuus Helitpannzanuu. http://school-
B3anmopeiicTBre ruapokcuaa collection.edu.ru/catalog.
18 a Ap a HNunukatopsl

HAaTpHs C COJITHOM KUCIOTOU
(1eMOHCTpallMOHHBIHN onbIT Ne7)

Tema 3. Xumnueckue peakiuu (4 yaca)

N3yuenune peakuun
B3aUMO/ICHCTBUS CyJIbPUTA

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

19 JlaTyuk TeMrepaTtypsl
HaTpHUsI ¢ NEPOKCUIOM BOJOPOIa
(J1abopaTopHbIi onbIT Neb)
N3smenenue pH B x01€ http://school-
OKHCIIUTENBHO- collection.edu.ru/catalog.
20 . Haruux pH
BOCCTaHOBUTEJIbHBIX peaKluit
(JTabopaTopHsIit onibIT No7)
CpaBHuTeNbHAS XapaKTepPUCTHUKA http://school-
BOCCTAHOBHUTEJIbHON collection.edu.ru/catalog.
21 JlaTuuK HanpsOKEHUS
CIOCOOHOCTH METAJIOB
(JTabopatopHsIii onbIT No§)
[Tpubop s http://school-
N3yuenune BIUAHNS pa3IMYHbBIX :
WIIIOCTpaLuy collection.edu.ru/catalog.
22 (haKTOpOB Ha CKOPOCTh PEAKIINH

(memMoHCTpaMOHHBIN ONBIT No§)

BIIUSTHUSL CKOPOCTH
peaKuu OT YCIOBUM

Tema 4. Hemetaiuiel u ux coenuHeHus (7 4acoB)

N3yuenue pusznueckux u

BrITsxkHOM m1Kad,

http://school-

23 XUMHUYECKHUX CBOMCTB XJIOpa ALIXP collection.edu.ru/catalog.
(meMoHCTpalMOHHBIHN OnbIT Ne9)
Onpenenenue XJIOPUA-UOHOB B http://school-

24 nutbeBoi Bose ([IpakTrueckas Hatani xyopun- collection.edu.ru/catalog.

pabora Ne3

HOHOB
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[Tosyuenune cepoBoiopoia u
W3YyYECHHUE E€r0 CBOMCTB.
KauecTBenHble peakuyuu Ha

AIIXP, npubop ans

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

25 CEepOBOJIOPO U CYITb(PUI-HOHBI MOJTY4YECHHS Ta30B
(eMOHCTpaIMOHHBIN OTIBIT
Nel10)
N3ydenune CBOMCTB CEPHUCTOTO http://school-

26 ra3a i CEpHUCTOU KHCIIOTBL ATIXP collection.edu.ru/catalog.
(leMOHCTpaIMOHHBIN OTIBIT
Nell)

27 CaoiicTBa amMmMHuaKa Jatumk http://school-
(JTabopatopusIit onbIT Ne9) AIIEKTPOTIPOBOTHOCTH collection.edu.ru/catalog.
AzoTHas kucnota. OnpeneneHue http://school-

08 HUTPaT-UOHOB B IIUTATEIILHOM Jlatuuk HUTpaT- collection.edu.ru/catalog.
pactBope (IIpakTudeckas pabora HMOHOB
Ned)
MunepasnbHbie y100peHusl. http://school-

29 Onpenenenre aMMHUAYHOM JaTauk collection.edu.ru/catalog.
CEJINTPBI 1 MOYEBHHBI 31EKTPONPOBOJHOCTH
(JTabopatopusrii onbiT Ne 10)

Tema 5. Metamisl 1 ux coequHeHus (5 4acoB)

Kanenuit. CoenuHenns KaabIus JlaTumk http://school-

30 B3anmoelicTBre n3BECTKOBOM 3JIEKTPOTPOBOTHOCTH, | collection.edu.ru/catalog.
BO/IbI C YTJIEKHUCIIBIM I'a30M npubop Ass
(JTabopatopusIii orbiT Nell) MOJTYYCHHS Ta30B
Kenezo. Okucienue xene3a BO . http://school-

31 BIIQYKHOM BO3[yXe€. Hudposori collection.edu.ru/catalog.

9 MHUKPOCKOII

(JTabopaTopHsIii onibIT Nel2)

32 [ToaroToBka K BBITIOJIHEHUIO http://school-
HCCIIEI0BATENILCKOM paboThI collection.edu.ru/catalog.

33 BrinonHenue nHIUBUYaIbHOM http://school-

HCCIIeA0BATEIbCKOM pa60TH.

collection.edu.ru/catalog.
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34 [Tonsenenue uTOoroB Kypca

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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34

12
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YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA3OBATEJIbHOI'O
MNPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
» Xumus, 8 kimacce/ ['abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I"., CnankoB C.A., AKITMOHEPHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»
» Xumus, 9 knacce/ Pymsurtuc I'.E., ®enpaman @.1°., Aknnoneproe obmiectBo «M31aTenbcTBoO
«IIpocsemenuey
» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknimonepHoe oo6mectBo «M3naTenscTBo
«IIpocsemenue
» Xumus, 8 KJ1acc: 3JEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.
* Xumusl, 9 Kj1acc: 3NEKTPOHHOE MPUTIOKEHUE K YUEOHUKY.
* Papenxuit A.M. Xumus: nunaktuueckuit matepuai: 8-9 ki. / A.M. Panenkuii. — M.:
[Ipocsemenne.2020.- 127c¢.
Tabmuuer: [Tepuoanueckas cuctema xumuieckux snementoB /. 1. Menneneena, Tabnuia
PacTBOPUMOCTH, dJECKTPOXUMHUUECKHUH PsI/T HAMIPSKEHUST METAJIIOB

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

Anymenko C. I1. Pabouas mporpamma Kypca BHEYPOUHOU JAEATENHHOCTH « XUMUS yBIICKATEIHHO
u ripocto» 89 knaccel (68 wacor), Omck, 2023

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

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

http://chemistry—chemists.com/index.html
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