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IlosicHuTeIbHAA 3aNIMCKA

PabGouast mporpaMMa JaHHOTO y4eOHOTO Kypca BHEYPOUHOH AEATEIBHOCTH pa3paboTaHa B
COOTBETCTBHH C TPEOOBAHHSIMHU:

o ®enepanpHoro 3akona ot 29.12.2012 Ne 273 «OO6 obpa3zoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunmnpocBemenuss ot 31.05.2021 Ne 287 «O06 yrBepkaeHUu
(denepaabHOro TIoOCYIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO
o011ero 0Opa3zoBaHuUsY,

e MeToauueckux peKOMEHJAMH MO MCIOJIb30BAaHUIO U BKIIOUEHHIO B COJEpIKaHUE
npouecca oOyd4eHHs M BOCIHMTAHMSI TOCYJAapCTBEHHBIX CUMBOJIOB Poccuiickoii
®denepannn, HanpaBJICHHBIX MUCbMOM MuHmnpocsemnieHuss ot 15.04.2022 Ne CK-

295/06;
. MeTO,I[I/ILIeCKI/IX pCKOMeH,I[aI_[I/Iﬁ o yYTOYHCHHIO IIOHATUA U  COACPIKAHUA
BHGypO‘IHOI;'I JACATCIIBHOCTH B paMKax pcajm3annun OCHOBHBIX

o0mieo0pa3oBaTe/IbHbIX ~[pOrpaMM, B TOM YHCJIE€ B 4YacTH  IPOEKTHOMH
NeSITeIbHOCTH, HAlpaBJIeHHBIX MMChbMOM MunHoOpHayku ot 18.08.2017 Ne 09-1672;

o Crparerun pa3Butus Bocnutanus B Poccuiickoit @enepaunn Ha nepuoxa ao 2025
rojia, yTBepKIAeHHOM pacniopsbkenneM [Ipasutenscta ot 29.05.2015 Ne 996-p;

o CII2.4.3648-20;

e CanlluH 1.2.3685-21;

e OCHOBHOM oOpa3zoBarenbHON mporpammMbl OOO MBOVY «Cpennsas mkona Ne 1y,
yrBepxacHHON puka3zom oT 01.09.2022 Ne 2.

IIe.m; Kypca: (I)OpMI/IpOBaHI/Ie YCTOI\/’I‘II/IBOFO MO3HABATCIIbHOT'O MHTEPECA K IIPEAMCTY — XUMMUS,

Mecto kypca B miaHe BHeypo4yHou aesateabHoctTu MBOY «I'mmuasusa «llianera
JercTBa». yuyeOHBIM Kypc NpeIHa3HA4YeH sl OOyJaromMXcsl /-X KJIacCOB; paccuuTaH Ha 1
yac B Hejenmo/34 Jaca B TOI.

Conep:kaHue Kypca BHEYPOUHOM AeSITEJIbHOCTH
Kypc cocTouT u3 4eTbIpex TeMm:

IlepBas Tema «Xumus 6 yenmpe ecmecmeo3HAHUA» AKTYATU3ZUPYET XUMHUYECKHE
3HAHUS YyYalllUXcs, MOJIyYeHHblE NPHU H3YUYEHUU NPUPOJOBENEHUs, OMOIoruu, reorpaduu,
¢u3uKn M JApYyruX HayK O TNpupoAe. OTO YMEHBIIAET ICUXOJIOTHYECKYI0 HarpysKy,
BO3HUKAIONIYI0 C TMOSBICHWEM B 8-M Kiacce HOBOTO IPEIMETa, ITO3BOJISIET 3aMEHUTH
CBSI3aHHBIE C OTUM TPEBOXKHBIE 0’KMJIAHUS HA IOJOKUTEIBHBIE SMOLMU BCTPEUU CO CTapbIM
3HaKoMbIM. [lapamienbHO MPOBOAUTCS MBICIH 00 MHTETPUPYIOMIEH pOJIM XUMUU B CHCTEME
€CTECTBEHHBIX HAyK, 3HAYMMOCTH JTOrO IpEAMETa JUIsl YCIELIIHOTO OCBOEHUS CMEXHBIX
npenMeToB. Takas MeXIpeaMeTHass MHTErpalus CHocoOCTBYeT (OPMHUPOBAHUIO €IMHON
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa YK€ Ha HAYaJIbHOM JTale U3y4yeHUs] XUMHUU.

B cootBercTBHM ¢ TpeOOBaHUAMHU TOCYAapCTBEHHOIO 00Pa30BaTEILHOIO CTaHJApTa
B Kypce MOJYEpPKUBAETCSA, UYTO XHMHMS — HaykKa OJKCIEpPUMEHTalbHas, I03TOMY
paccMaTpUBAIOTCSl TaKUE MOHATHUS, KaK SKCIIEPUMEHT, HaOJII0JIeHUEe, U3MEPEHUE, OIUCaHMUE,
MOJIETUPOBAHUE, TUIIOTE3A, BHIBOI.



Jist oTpaboOTKHM TPaKTUYECKHMX YMEHHUW Yy4aluxcs OTOOpaHbl HECIOXHBIE U
MICUXOJIOTHYECKH JOCTYIHBIE ISl CEMUKIACCHUKOB J1a00paTOpHbIe U MPAaKTUYECKUE paboTHl,
KOTOpbIE 3HAKOMBI MM [0 HayaJIbHOMY KYPCY €CTE€CTBO3HAHHUS U JPYIUM €CTECTBEHHBIM
JMCIUIIMHAM: O3HAKOMJICHHE C HECJIOKHBIM J1a0OpaTOPHBIM 000pyaoBaHHEeM (YCTPOWUCTBO
IITaTHBA, HArPEBATEIBHBIX MPUOOPOB, XMMHUYECKON TMOCYIbI, KOTOPYIO OHH MPHUMEHSIIN
paHee), MpOBEICHHE MPOCTEHIINX Omepaluidi ¢ 000pymoBaHHEM M BemiecTBamu (TpaBuia
HarpeBaHus, (QUKCAIMs PE3yJbTaTOB HAOJMIOACHUS W WX aHAIM3 U T. J.). DTOH IeIH
CHOCOOCTBYET MPEIyCMOTPEHHBIN B Kypce JOMAIIHUM XUMUYECKHI SKCIEPUMEHT, KOTOPBII
MOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSM OE30MACHOCTU MPHU €r0 BBIMOJHEHUU W BKIHOYACT
yIIEQIIMe HbIHE W3 TMPAKTUKU OOyYeHUS XHUMHUU MPOJOJDKUTENbHbIE [0 BPEMEHH
AKCICPUMCHTAIbHBIC Pa00Thl (BBIPALMBAHUE KPUCTAUIOB, HAOJIOJCHUE 3a KOPpO3HCH
METAJLIOB).

Bropas tema xypca «Mamemamuka 6 xumuuy NO3BOJISET OTPadOTaTh pacUyeTHbHIC
YMEHHUsI, CTOJIb HEOOXOJMMbIE MpPU PEIICHUH XUMUYECKUX 3a/lad, B MEPBYIO Odepeab Ha
HaXOXKJICHUE YacTH 1ejoro (MaccoBas 0l 3JIEMEHTAa B CJIO0XKHOM BECIIECTBE, MaccoBas W
oObeMHasl 70 KOMIIOHEHTOB B CMECH, B TOM 4YHcie W Aoy npumeceit). Kak BujHo,
BHHMaHUE o0paIiaeTcst He CTOJIbKO Ha XMMHIO, CKOJIbKO Ha MaTEMAaTHUKY.

Tperbst Tema «fAenenusn, npoucxooawjue ¢ geuecmeamu) aKTyalu3upyeT 3HAHUS
yyamuxcs o (U3MYECKUX U XUMUYECKUX SIBICHHSX, MOJIYYCHHbIE HAa ypOKax MO APYTruM
npeAMeTaM, TOTOBUT WX K H3YyYEHHIO XUMHUYECKOTO Tpollecca Ha CIEAYIOIIEH CTYNeHHU
o0OyueHusl.

UerBepTtas Tema «Paccka3bl 10 XUMHUM BKJIIOYAET UHTEPECHBIC CBEICHHS O PYCCKUX
XUMHKaX, 00 OT/IEJIbHBIX BEIIECTBAX U HEKOTOPBIX XUMUYECKUX PEAKLIUAX.

N3yuenue mpennmaraeMoro Kypca MpeayCMaTpUBAeT IOBBIIICHUE YIEIHHOTO Beca
CaMOCTOSITENILHOM ~ pabOThl  ydalIuxcs, HampuMmep, TMpPU MPOBEIECHUU  JOMAIITHETO
XUMHUYECKOTO IKCIIEPUMEHTa U OOCY)XJICHUH €Tr0 PE3yJIbTaTOB, MOATOTOBKE COOOIIECHHM st
YUYEHUYECKUX KOH(epeHIui, 3aluTe IMPOeKTOB, BHIOOpPE 00bEeKTa HAJs MOATOTOBKU
coo0mieHust WK npoekta u ap. Kypc HampaBiieH Ha pa3BUTHE TaKUX JIOTUUECKHUX OMEeparuit
MBIIJICHHS], KaK aHAIM3 U CHHTE3, CPAaBHEHHE Ha OCHOBE aHallM3a U CHUHTE3a, 00O0O0IIeHHE,
BBIJIBIKEHUE U TTOATBEPKIEHNE UITU ONPOBEPIKEHHUE TUIIOTES.

B 3akiroueHne MOXXKHO OTMETHTH, YTO B Kypce MOYTH HE 3aTPOHYTHI TPeOOBaHUS
CTaHJapTa XWUMHUYECKOTO OOpa3oBaHUs JUIsi OCHOBHOW IIKOJIBI, HANpPHUMEpP CHUMBOJIBI
XUMHUYECKHUX AJIEMEHTOB U (hOPMYIIbI BEIIECTB CEMHUKIACCHUKH Y4aT TOJNBKO 1O KEJIaHUI0, He
MPEAYCMOTPEHO COCTaBIeHNE()OPMYIT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUMi, KOTOPhIE
SIBIIIFOTCSI MAaTEPHATIOM JIJISl U3y4eHUs B 0053aT€TbHOM KypCe XUMUHU.

Tema 1. Xumusi B nentpe ecrecrsosnanus (11 1)

XuMHs Kak 4yacTh ectecTBo3HaHus. [Ipeamer xumuu. EcTecTBO3HaHNE — KOMIUIEKC
Hayk o mnpupone. Hayku o mpupose: ¢usuka, Xumus, OHOJOrHs U reorpadus.
[TonoxurenbHOE ¥ OTPULIATENHHOE BO3ACHCTBUE YEIOBEKA HA PUPOY.

IIpenmer xumun. Tena m BemecTBa. CBOWCTBA BEIIECTB KaK MX WHAWBUyaTbHBIE
npu3Haku. CBOWCTBA BEIIECTB KaK OCHOBA UX PUMEHEHUSI.

Metonapl u3ydeHusi ecTecTBO3HaHMs. HaOmroneHne kak OCHOBHOM METOJ| MTO3HAHHMS
OKpY’KaroIllero Mupa. YCJIOBHs MpoOBeNeHUs HaOmoeHus. ['unoresa kak MpeanoiiosKeHue,
0O0BSCHSIIONIEE WK TIPEICKa3bIBaIOIIee MTPOTeKaHNuEe HAOII01aeMOr0 SBICHUs. DKCIIEPUMEHT.
Jlaboparopus. DxcrepuMeHT mnabopatopHbii u  gomamHuil. CrnocoObl  (QUKCHPOBAHUS
pe3yabTaToB dKcrepuMenTa. CTpoeHHE TUIAMEHH CBEYH, CYXOTr'0 TOPIOYEro, CITUPTOBKH.

MopnenupoBanue. Mojenn Kak aOCTpaKTHbIE KOMHH U3Y4aeMbIX OOBEKTOB U
nporieccoB. Mogenu B ¢usuke. DnekTpodopHas MalimHa Kak aOCTpaKTHAs MOJIeTbh MOJIHUH.
Monenu B Ouosioruu. buosnorndyeckue Myssbkd. Mojiein B XUMHUA: MaTepHaibHble (MOIEIH
aTOMOB, MOJICKYJ, KPUCTAJUIOB, allaparoB M YCTaHOBOK) M 3HAKOBbIC (XHMHUYCCKHE
CHUMBOJIBI, XUMHYECKHE (OPMYJIBI U YPaBHEHHUS).



XuMHUYecKasi CUMBOJIMKA. XUMUYECKHUE CUMBOJIBL. VIX HamucaHue, IPOU3HOILLICHUE U
uHpopMalus, KOTOPYIO OHU HecyT. Xumuueckue Gpopmyiiel. VX HanucaHue, Npou3HOIIEHUE
uuHpOpMaLKs, KOTOPYI0 OHH HecyT. HAEKCH i KO3 (DUITHESHTHI.

Xumuss W (pusuka. YHHUBEPCATBHBIH XapakTep TOJOXXCHUH MOJEKYISIPHO-
KMUHEeTH4YecKol Teopuu. [oHATHS «aTOM», «MoJIeKyIay, «MoH». Kpucrannndyeckoe cocTosHuE
BemecTBa. Kpucramnuueckue pemetku TBepablx BeumiecTB. uddysus. bpoyHoBckoe
JIBYDKEHUE.

ArperaTHoe cOCTOsiHUE BellecTBa. ['a3000pa3Hble, )KUIKUE M TBEP/bIE BELIECTBA.
Kpucrannmuueckue n amop¢Hbie TBepAble BeniecTBa. Ou3nueckue U XUMUYECKUE SBICHUSI.

Xumus u reorpagus. I'eosorndyeckoe cTpoeHHEe IUIAHEThl 3eMJIsl: AApO, MaHTHUf,
nuTocdepa. DIEMEHTHBIN COCTaB reOJOTMYECKUX COCTABHBIX YacTel IiIaHeThl. MuHepaibl U
TOpHBIC MOPOAbl. MarMaTHyeckue M OcaJouHble (OpraHWYecKHe W HEOPraHHYECKUE, B TOM
YHCIIEe ¥ TOPIOYKE) TOPOIBI.

Xumust 1 6uosorusi. XMMUYECKHI COCTaB JKMBOH KIICTKH: HeopraHudeckue (Bomxa u
MHUHEpaJbHbIC COJM) W opraHudeckue (OeNKu, >KUpPBI, YIJIEBOIbI, BUTAMHUHBI) BEIICCTBA.
[IpocTble W cCHOXHBIE BELIECTBA, WX POJb B JKU3HEICSATEIBHOCTH OPIaHU3MOB.
buonoruueckas ponb Bojbl B kHBOM kieTke. DorocuuTe3. Ponbs xmopodunna B mporecce
¢dorocuHTe3a. buonornueckoe 3HaY€HUE >KUPOB, OEIKOB, 3(UPHBIX Maces, YIJIEBOJIOB U
BUTaMMHOB JIJIs1 )KU3HEAEATEIbHOCTH OPTaHU3MOB.

KauectBennble peakuuu B XuMuH. [IoHSATHE O KayeCTBEHHBIX PEAKIMUSIX KaK O
peaKMsIX, BOCIPUHUMAEMbIX OPIraHOJENTUYECKH: C MOMOILBIO 3pEHUs, CilyXa, OOOHSHHS.
Anamutnueckuii 3¢ ¢exr. OmnpenenseMoe BEIMIECTBO M PEaKTUB HAa Hero. Bo3MOXHOCTH
M3MEHEHMSI X POJIM Ha MPOTUBOIMOIOKHYIO.

Jemoncmpayuu. 1. Konnekuus pazHbIX T€I U3 OJHOIO BELIECTBA WJIM MaTepHalla
(mampumep, nabopaTopHas mocyda u3 crekna). 2. KoJmekuus pasiuyHbBIX TeNl WU
dororpaduii Ten U3 aTOMHUHHS IS WUTIOCTPALlMU HJIEH «CBOWCTBA — MpPHUMEHEHHE». 3-
VY4yebHOe 000pyIOBaHUE, HMCIIOIB3YEMOE MpPU H3yuyeHUHM (QU3UKH, OMOJIOTHH, reorpaduu u
xumud. 4. DnektpodopHas MaimmHa B aeiictBuu. 5. ['eorpaduueckue moaenu (riao0yc,
kapra). 6. Buonormueckue wmonenu (MyJsDKH OpPraHOB M CHCTEM OpPraHOB pacTeHUIA,
’KMBOTHBIX M 4YeJIOBeKa).7. du3ndeckue ¥ XUMHYECKHAE MOJICTH aTOMOB, MOJICKYJI BEIIECTB U
UX KpUCTAJUIMYECKHX pemeToK. 8. OObeMHbIE U IAapOCTEPIKHEBBIE MOJIEIM MOJIEKYN BOJBI,
YIIIEKUCIIOT0 W CEPHUCTOTO ra3oB, MeTaHa. 9- PacmpocTpaHeHne 3amaxa OJeKOJOHaA, JTYXOB
WM Ae3ojopaHta kak npomnecc auddysum. 10. OOpasmpsl  TBEpABIX — BEILIECTB
KPUCTAUTNIECKOTO cTpoeHus. 11. Moaenu kpucrammndeckux pemietok. 12, Tpu arperaTHbIx
coctosiHus Bojibl. 13. IlepennBanue yriekucioro ra3a B cTakaH, ypaBHOBEIIEHHBIN Ha Becax.
14. Konnekuus KpUCTAJUTMUECKUX U aMOP(HBIX BEIIECTB U u3aenuil u3 Hux. 15. Komnexuus
MHUHEPAJIOB (J1a3ypuT, KOPYHJ, XAIbKOMUPHUT, (rooput, ramut). 16. Kommeknus ropHbIX
nmopoj (rpaHuT, pasnuyHbie GOPMBI KabIIUTa - MEN, MpaMop, u3BecTHsK). 17. Kommexius
TOpIOYHMX WCKONaeMblX (He(pTh, KaMeHHBIH yroib, ciaHisl, Topd). 18. Cmmprosas
IKCTpaknus xiopoduiia u3 3eneHbix auctheB. 19. [IpokanuBanue cyxoi 3eleHn pacTeHH B
My(deapHON meun JUIsi KOJIMYECTBEHHOTO OINpe/eeHNsT MUHEepalbHBIX BemecTB B HuX. 20.
KagecTBenHast peakuusi Ha kucinopoj. 21. KadecTBeHHass peakiusi Ha yrJIEKHCIBIN ra3. 22.
KauecTBeHHas peakuysi Ha U3BECTKOBYIO BOAY.

Jlabopamopnuie onvtmer. 1. Onucanue CBONCTB KHUCIOpPOJA, YKCYCHOM KHCIIOTBHI,
amomuHus. 2. CTpoeHUE IIaMEHH CBEeYH (CIMPTOBKH, Cyxoro roprtodero). 3. HaOmonenue
OpOYHOBCKOTO JIBYKEHHUSI YaCTHUEK YEPHOM TYyIIM MOoJ MUKpOcKomnoM. 4. M3yyeHue rpanuta
C TIOMOIIBIO YBEIUYUTEIBHOTO cTeKia. 5. OOHapykeHue Kupa B cCeMEHax IMO/ICOTHEUYHUKA U
rpenkoro opexa. 6. OO6HapyxeHne d3pUpPHBIX Maces B alelbCUHOBOM Kopke. 7. OOHapyxeHue
Kpaxmaia u Oenka (KJICHKOBHUHBI) B MIICHUYHOH MyKe. 8. OOHapyXeHHEe YTICKHCIIOro ra3a B
BBIJIBIXa€MOM BO3IyX€ C IOMOILBIO U3BECTKOBOM BOIBI.



Homawnuit 5kcnepumenm. 1. VI3rotoBineHne Mojesaei MOJIEKYN U3 IJIACTUIIMHA. 2.
Juddy3us noHoB nepmaHranara kanus B Boje.3. 3yuenue ckopoctu 1uddy3un adpo30JieH.
4. uddysus caxapa B Boae. 5. OmNBITHl C MYCTOH 3aKPBITON IUIACTHKOBOH OyTBUIKOM. 6.
KonnyecTBeHHOE ompenieneHue coiep:KaHus BOJAbI B CBekel 3eneHu. /. B3aumoneiictBue
acKOpOMHOBOW KHUCIIOTHI ¢ HogoM. 8. M3ydeHue cocTaBa IMOJMBUTAMHUHOB M3 JIOMAlTHEH
antedku. 9- O6HapyKeHHe Kpaxmalla B IPOJYKTax MUTaHMUS.

Ilpakmuueckaa paooma 1. 3HakOMCTBO ¢ Ja0OpaTOPHBIM 00OPYJOBAHUEM.
ITpaBuia 6¢30MacHOCTH MPHU paboTe B XUMHUYECKOM KabuHeTe (JrabopaTtopun).

Ilpakmuueckaa padoma 2. HabGmronenue 3a Topsmiedl cBe4oill. YCTpPOWCTBO
cnupToBKHU. [IpaBuna paboTel ¢ HarpeBaTeIbHBIMU IPUOOPAMHU.

Tema 2. Matemaruka B xumuu (10 1)

OTHOCHUTENBHBIE aTOMHas U MOJIEKyJsipHas Macchl. [loHsATHE 00 OTHOCHUTENIBHBIX
aTOMHOH W MOJIEKYJSIPHOM MaccaX Ha OCHOBE BOJOPOJHON eauHuIpl. OnpenencHue
OTHOCHUTEJIbHOM aTOMHOHW MacChl XMMHUYECKUX 3JIEMEHTOB IO MNEpUOJMYECKOil Tadiule.
Haxoxnenne mo ¢opmyie BemecTBa OTHOCHUTEIBHOW MOJIEKYJISPHOM Macchl KaK CyMMBI
OTHOCHUTEJIBHBIX aTOMHBIX MacC COCTaBIISIONIUX BEIIECTBO XUMUYECKHX HJIEMEHTOB.

MaccoBast 7051 XMMHYECKOTO DJJIEMEHTa B CIIO)KHOM BemiecTBe. [loHsATHE O
MaccoBO# jo1e -(W) XMMHYECKOTo JIEMEHTA B CIIOKHOM BEIIECTBE M €€ pacyer 1o Gpopmyiie
BemiecTBa. Haxoxenue GopMysibl BellecTBa 10 3HAUCHUSIM MAcCOBBIX J10JIeH 00pa3yromux
€ro AJIEMEHTOB (U1 2-4aCOBOT0 U3y4YCHUS Kypca).

Yuctele BemectBa U cMmecu. IloHarue o uuctom BemecTBe U cMmecu. Cmecu
razoo0pasubie (BO3IyX, MPHUPOIHBINA ra3), kuakue (HedTh) u TBEpHbie (TOpHBIE MOPOJIBI,
KyJIMHApHbIE CMECH, CHHTETHYeCKHEe Momwmiue cpeactBa). CMecH TOMOTCHHbIE U
reTeporeHHBIC.

OObemMHast 0N KOMIIOHEHTa ra3oBod cmecH. llonstie 00 oObemHOU none (@)
KOMIIOHeHTa Ta3oBoi cmecu. CocraB BO3Iyxa W MNpHpOIHOro ra3a. Pacuer oObema
KOMIIOHEHTa I'a30BOi cMecH M0 ero 00beMHOM J0J1€e, 1 HA00OPOT.

MaccoBas tons BeuiecTBa B pactBope. [lonstue o maccoBoit none (W) BemiecTBa B
pactBope. PacTBopuTens U pacTBOpeHHOE BellecTBO. Pacyer Macchl pPacTBOPEHHOTO
BEIIECTBA 110 MACCE PacTBOPa U MACCOBOM JI0JIE pACTBOPEHHOTO BEIIECTBA U JPYTUE PACUETHI
C UCIIOJIb30BaHUEM ITUX MOHITUH.

MaccoBasa nons npumeceil. [lonarrne o 4yucToM BemiecTBe W npumecu. MaccoBas
nonst (W) mpuMmecd B oOpasiie MCXOJHOTo BemiecTBa. OCHOBHOE BeLIECTBO. PacueT macchl
OCHOBHOTO BEI[ECTBA TI0 Macce BEIIECTBA, COJECPIKAIIETO ONPEACICHHYI0 MaCCOBYIO JIOJIO
IpUMeECeH, U IpyTrue pacyeThl ¢ UCIOJIb30BAaHUEM ITHX HOHATHHA.

Jemoncmpayuu. 1. Munepansl xkynput u TeHoput. 2. Oxcun prytu(Il). 3.
Kosnekuun pa3nnyHbIX BUOB MpamMopa ¥ H3eNui (MM WUTIOCTpaIMid U3AeInii) U3 Hero. 4.
CMech peyHOro M caxapHoro mnecka W ux paszaenenue. 5. Komrekuus «Hedts u
HedrenpoaykTel». 6. Komnmekims ObITOBBIX cMmecell (KylIWHapHBIE CMECH, CHHTETHUECKHE
MOIOIIHE CPEJICTBA, MAMITYHH, HAUTKA | Jp.). 7. JluarpaMMa o0beMHOT0 cocTaBa BO31yXa,
8. uarpamma 00BEMHOro cocraBa MpHupojaHoro rasa. 9- IlpuroroBneHue pacTtBopa c
3aJJaHHBIMH MacCOW M MacCOBOW JoJiel pacTBopeHHOTo BemectBa. 10. OOpasnbl BemecTs u
MaTepHalioB, COJEPKAIIUX ONPEAEICHHYIO OO IpUMeceH.

Jlomawnuit yxcnepumenm. 1. VI3yueHue cocraBa OBITOBBIX KYyJMHApHBIX U
XO3SIMCTBEHHBIX cMecel Mo ThKeTKaM. 2. [IpurotoBieHue pactBopa coiii, pacueT MacCOBOM
JIOJTM PacTBOPEHHOTO BEIIECTBA M OTBITHI C IMOJyYEHHBIM pacTBOpoM. 3- M3ydeHue coctaBa
HEKOTOPBIX OBITOBBIX U (hapMaIleBTUYECKHUX MPENApaTOB, COJACPKAIIUX OMPEACTICHHYIO J0JI0
MPUMECEH, TTO UX ITUKETKAM.

Ilpakmuueckas paboma 3. IIpuroToBieHre pacTBOpa C 33JaHHONW MAaCCOBOMN 0JIEH
PacTBOPEHHOIO BEIIECTBA.

Tema 3. SIBsienus, npoucxoasinme ¢ Bemecramu (11 1)



Paznenenne cmecei. IloHATHE O pasgelieHMH CMECEd U OYUCTKE BELIECTB.
Hexotopsle npocreiiine crocoObl pa3/ieleHus cMeceil: MpoceuBaHue, pasjielieHue cMecen
MarHuTOM, OTCTaWBaHME, JCKAHTALUs, LEHTPHU(PYTHPOBAHUE, pa3JEIEHHUE C MOMOIIBIO
NeIUTeabHOM BOpOHKH. PunbTpoBanue. PuibTpoBaHue B Jjaboparopuu, ObBITY M Ha
npousBojicTBe. Duibrpar. AncopOrusi. I[lomsitme 00 axcopbumm u  aacopOeHTax.
AKTUBUPOBaHHbBIN yrojib Kak Ba)KHEHIIMH aJCOpPOEHT, €ro MCIOoJb30BaHME B OBITY, Ha
IIPOM3BOJICTBE U B BOGHHOM JieJie. Y CTPOWCTBO NPOTUBOrasa. JAuCTUIUISIINS, KpUCTAIIN3alus
U BblapuBaHHWe. JMCTWUIALMSA KakK IPOLIECC BBIIEIEHUS BELIECTBA M3 JKUAKOW CMECH.
JluctunnupoBaHHasi Boja U obnactu ee npumeHenus. [leperonka nedrtu. Hedrenpoaykrel.
@pakiMoHHas IEperoHka JKUAKOro Bo3ayxa. Kpucramnusauus W BblIapUBaHUE B
naboparopuu (kpucrawu3atopsl 1 haphopoBbIie YAIIKU JIJIs BEINAPUBAHKS) U TIPUPOJIE.

Xumnueckue peakuuu. [loHsTHE 0 XHMHUYECKOM peakquu Kak Ipolecce
MpEeBpaIleHHs] OAHUX BEIIECTB B JPyrue. YCJIOBUS TEUEHHS M IMPEKPAIICHUS XUMHUYECKUX
peakuuid. [lpusHakum XuMuyeckux peakuumi. l3MeHeHMe 1BeTa, BBINAJCHUE OCA[KA,
pacTBOpEHHE OCa/iKa, BbIJCJICHUE T'a3a.

Jemoncmpayuu. 1. IlpocenBanne cMecu MyKH M caxapHOro mnecka. 2. Paznenenue
CMeCH TOpOIIKOB Cephl M jKene3a. 3. PaszmeneHwe cmecu MOPOMIKOB Cephl M Tecka. 4.
Paznenenne cMecu BOJBI M PAaCTUTEIBHOIO Macja C MOMOIIBIO JIEIUTEIbHOW BOPOHKH. 5.
Lentpudyruposanue. 6. @unprpoBanue. /. PecnuparopHble Macku U MapJieBble MOBSI3KU. 8.
AncCopOIMOHHBIE CBOWCTBA aKTUBUPOBAaHHOTO yris. 9. Cuimkarenb W €ro npuMEHEHHE B
ObiTy U Jerkod mpombinuieHHOCTH. 10. IIpotuBoras u ero yctpoiictBo. 11. ITomyuenue
TUCTWJUIMPOBAHHOW BOJABI C IIOMOUIbIO JIaOOpAaTOPHOM YCTAaHOBKM [UIsl I[I€PETOHKU
xuakocred. 12. Komnekuus «Hepts u HedTenpoayktei». 13. Pasnmenenune cmecu
MepMaHTaHaTa W JWXpoMaTra Kailusi crocoboM kKpucramm3ammu. 14. BsaumoneiictBue
MOPOILIKOB JKele3a M cepbl npu HarpeBanuu. 15. IlodydyeHue yriekuciaoro rasa
B3alMO/JICIICTBMEM MpaMopa C KHCIOTOH U OOHAapy)KEHHE €ro ¢ IMOMOUIbI0 H3BECTKOBOM
Boabl. 16. Karamutuueckoe pasnoxkeHHe MepokcHaa Bojgopoaa (Karamu3atop — JHOKCHJ
Mmapraniia). 17. depMeHTaTHBHOE Pa3lIoKEHUE TIEPOKCHIa BOJIOPO/IA C MIOMOIIBIO KaTall a3bl.
18. KucnoTHbIf OrHEeTymIuTeNnb, €ro YCTpOWCTBO M mNpuHUMN JeictBus. 19. Peakuus
HEHUTpamu3aluu  OKpamieHHoro (QeHondTamenHoM pactBopa 1menoun kucioroit.  20.
B3aumMoneiicTBie pacTBOpOB MEpMaHraHaTa M JUXpoMaTa Kallusi C pacTBOPOM Cyib(puta
Hatpus. 21. Tlomywenue ocaaka ruapokcuna meau (I1) wimm rumpoxcuma xesesa(lll)
peaknueir obmeHa. 22. PacTBopeHME MONYYEHHBIX OCAJKOB T'MJIPOKCHAOB METAIJIOB B
kuciorte. 23. [lomydeHue yriaekuciioro raza B3auMo/IeHCTBUEM pacTBOpa KapOoHaTa HATPHS C
KHUCJIOTOM.

Jlabopamopnuie onvimer. 1. VzroroBnenue ¢uiabTpa U3 QpUILTPOBAILHOW Oymaru
i OymakHoM canderku. 2. 3ydeHue ycTpoicTBa 3aKUTalIKi U €€ TUIAMEHH.

Jomawnuit 3kcnepumenm. 1. Paznenenre cMecu Cyxoro MoJjioka U pe4Horo Inecka.
2. VI3roToBieHHE MapiieBOM MOBS3KM KaK CpEICTBA HWHIAMBHIYaIbHOH 3allUTHl B MEPUOJ
snunemMun rpunma. 3. OTcTamBaHWE B3BECH MOPOIIKA JUISI YHCTKHA TIOCYIBl B BOJE U €€
nexkantaius. 4. AncopOuust aKTUBMPOBAHHBIM YIJIEM KpAacsIIMX BEIIECTB MEMCHU-KOJBL. 5.
AncopOmusi KyKypy3HBIMH TIaJIOYKaMH TIapOB Taxydux BemiecTB. 6. M3yueHwme cocrtaBa u
NPUMEHEHHUsS] CUHTETUYECKHUX MOIOIIMX CPEACTB, COAEpXKAIMX HH3UMBI. 7. PasnoxeHue
CMECH THMTBEBOM CONBI W CaxapHOW MWyIphl NpH HarpeBanmu. 8. PacTBopeHme B Boje
tabnetkn acnupuHa YIICA. 9. IlpuroroBieHue M3BeCTKOBOW BOABI M OMbITHI ¢ Heil. 10.
B3anmMogeiicTBre pacTBOpa nmepMaHraHaTa Kajius ¢ aCKOPOMHOBOM KUCIOTOM.

Ilpakmuueckas paboma 4. (noManIHUI SKCICPUMEHT). BhIpaluBaHie KpUCTAILIIOB
COJIH.

Ilpakmuueckasa padoma 5. O4nCTKa MOBAPEHHOM COJH.

Ilpakmuueckas paboma 6 (nomairnuii sxkcriepuMenT). Kopposus MeTasmios.

Tema 4. Paccka3bl mo xumumn (2 )



Yyennueckas koHpepeHus «Brpigarommecs pycckue ydeHble-XUMUKH». JKU3Hb U
nearenbHocTh M. B. JlIomonocoga, /. 1. MenneneeBa, A. M. bytnepoga.

Konkypc cooOmiennii yuammxcs «Moe mo0umoe BemectBo». OTKpBITHE,
MOJIy4eHUE U 3HAU€HHE BHIOPAHHBIX YUAIIUMUCS BEIIECTB.

Konkypc yueHnueckux npoekToB. MccnenoBanust B 00JaCTH XUMHUYECKUX PEaKLUii:
(dboTOCHHTE3, TOpEeHUE U MEAJIEHHOE OKUCIICHHE, KOPPO3Hs METANIOB U CIOCOOBI 3aIIUTHI OT
Hee, Apyrue peakiuu, BbIOpaHHbIC YYAIIUMUCH.

H.]IaanyeMLIe pe3yJabTaTbl 0CBOCHUS KypcCa BHeyquHOﬁ

HEATECJIBbHOCTH

JInuHOCTHBIE pe3yJIbTaThI:

1)  dopmupoBaHue y OOYdYAIOIIMXCS YMEHHS BHUICTh M IMOHHUMATH ICHHOCTh
00pa3oBaHMsl, 3HAYMMOCTh XMMUYECKOTO 3HAHMS JUISl KOKIOTO YEJIOBEKAa HE3aBUCHMO OT €Tro
npodeCCUOHANTLHON  JEATENbHOCTH; YMEHHUS pa3nuvaTh (akThl U OLEHKH, CPaBHHUBATH
OIICHOYHBIC BBIBOJbI, BUJETh HMX CBA3b C KPUTEPUSMU OIICHOK U CBSI3b KPUTEPUEB C
OTIPE/ICTICHHON CHUCTEMOM IIeHHOCTEH, (QopMynupoBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2)  ¢dopMupoBaHHE y OOYYAOIIMXCS IEJOCTHOTO MPEACTABICHHUS O MHUPE U POJIH
XMMHHU B CO3/IaHUHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUpPA; YMEHUS OOBSCHAThH
OOBEKTH U TPOLECCHl OKPYXKAroIIed eHCTBUTENbHOCTU: MPHUPOJHOM, COIMAIBHOM,
KYJIbTYPHOMN, TEXHUYECKOU CPEJIbl, UCIOJIB3YS AJI ITOr0 XUMUYECKHUE 3HAHUS,

3)  mpuobpereHne 00YYAONMMECS OMbITA PA3HOOOPA3HOM IEATEIbHOCTH, TTO3HAHKS
U CaMOIO3HAHMS; KIIIOYEBBIX HABBIKOB  (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMMEIOIINUX
YHHUBEpPCATbHOE 3HAUEHUE IS PA3NIMYHBIX BUIOB JIEATENHHOCTH: PEIICHUS MPOOIeM, MPHHS-
TUSl pelIeHul, MOUCKa, aHalIu3a U OO0pabOTKHM MHQPOPMAaLMU, KOMMYHUKATHBHBIX HaBBIKOB,
HaBBIKOB M3MEpPEHUH, COTpyIHHYEeCTBa, Oe30macHOro oOpalleHus ¢ BellecTBaMHU B
MOBCETHEBHOM *U3HU. [Ipu 3TOM BeAyIIyIO POJiIb UTPAIOT [TO3HABATENbHbIE [ICHHOCTH, TaK KaK
JAHHBINA y4eOHBII MpeMeT BXOAUT B TPYIITY MPEAMETOB MO3HABATEILHOTO IUKJIA, TJIaBHAS 11eMTb
KOTOPBIX 3aKJIFOUAETCs B U3YyYE€HUU TIPUPOJIBI.

MeTtanpeameTHblie pe3yabTaThl:
OBnaneHne yHUBEpCAIbHBIMU Y4EOHBIMH T03HABATEIbHBIMU JEHCTBUSAMU:

- Pa3BuBarh JIOrmueckoe MbIILIEHUE YEPE3 YMEHHE pelaTh LETOYKH NPEeBpaleHui
U 33/1a4¥, CBSA3BIBATH HOBBIE NOJIYYEHHbIE 3HAHMS C KU3HBIO, PAa3BUBATh HABBIKU PELICHUS
TECTOB.

- BocnuteiBaTh KyJabTypy OOIIEHHS, OTHOIICHUS K XHUMHH KaK K OJHOMY W3
(GyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JJIEMEHTY OOIIeueIOBEeUeCKOM
KYJIbTYPHI.

IIpeaMeTHbIE pe3ybTATHI

Tak kak XuUMHUS SBJISETCS HOBBIM IPEAMETOM HEOOXOAMMO C(HOpPMHUPOBATH B
CO3HAHHUE YYaIlUXCs pOJjib XUMHH B KHU3HM 4yenoBeka. [Ipu uzyuyennu tem Heo0X0AUMO 3HATH!
YTO TaKOe BEIEeCTBO, COCTaB BemiecTBa. [lepuoanueckuii 3aKkoH U MepUOANYECKas CUCTEMA,
XUMUYECKUM HIIEMEHT, COCTaB aTOMa, H30TOMNbl, HOHBI, THUIIBI XUMHUYECKHX CBS3€EH,
BaJICHTHOCTh, 3JIEKTPOOTPUIATENbHOCTh. [IpUBUTH HABBIKM COCTABJICHHUS XHUMHUYECKHUX
dbopMyI, pereHue 3a7a4 1Mo TeMaM: «MOJIb», MOJISIPHAsi Macca, KOJIMYECTBO BEIIECTBA, YMETh
OTIpeENATh BAJIGHTHOCTh M CTENEHb OKHCIEHHUS Mo (GopMysiaM U HaoOOpOT COCTABIATH IO
HUM (OPMYIIBI, ONPEAENIATh KOOPAUHATHI, COCTaB U CBOWCTBA AJIEMEHTOB IO MEPUOMUECKON
CUCTEME.

TemaTHueckoe IVIAHUPOBAHMHE .



Ne Tema ®opma | Koauuec |IIOP/D0P
l'[/ 3aAHATUA MPpOBEIACHU | TBO
1I A 3aHATUA | 4YaCOB,
O0TBOAUM
bIX Ha
OCBOCHHEC
TEMBbI
CenTsopnb
1 | Xumus kak | OBpectuuec | 1 https://infourok.ru/prezentaciya-k-uroku-himii-
4acTh Kas Oecena klassa-na-temu-himiya-kak-chast-
€CTEeCTBO3HA estestvoznanniya-2084786.html
HUL.
[Mpeamer https://nsportal.ru/shkola/khimiya/library/2021/
XHUMHH. 08/25/metody-izucheniya-estestvoznaniya-i-
2 | HaGmonenue | YueOHast 1 himil
1 ucKyceus https://infourok.ru/prezentaciyamodelirovanie-
IKCIICPUMCHT kak-metod-nauchnogo-poznaniya-2460505.htm
KaK METObI
HU3YUCHUA
€CTCCTBO3HA
HUA U
XNUMHUUN.
3 |IL.P. [Mpaktnyec |1
((3HaKOMCTBO Kast pa60Ta
C
n1abopaTopH
bIM
o0opynoBaHu
eM. IIpaBuna
TCXHUKU
0€e30MacHOCT
n»
4 | Mopenuposa |Jlabopatop |1
HUE. Has pabora
OkTs0pB
5 | Xumnueckue | YueOHas 1 https://infourok.ru/prezentaciya-po-fizike-na-
3HAKHU U JIMCKYCCHSI temuagregatnoe-sostoyanie-veschestva-klass-
bopmybI. 423707.html
6 |Arperatnbie | Jlaboparop |1 https://infourok.ru/prezentaciya-po-himii-
cocTosHuA | Has pabora kachestvennie-reakcii-v-himii-otkrit-urok-klass-
BCIMECTS. 1986235.html
7 |KagectBenn |IIpo6Gmemuo |1
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BIC p€aKIINU

e oOy4deHue

B XUMHUU.
8 | KauectBenn |IIpoGiemuo
bIC pEakIu | € 00yueHue
B XUMHUU.
Hosiopb
9 |OtHocutens | YueOHast https://infourok.ru/prezentaciya-po-himii-na-
HbIC aTOMHAS | TUCKYCCHS temu-massovaya-dolya-elementa-v-veschestve-
u klass-699842.html
MOJIEKYJISIpHA
s MaccChl. https://resh.edu.ru/subject/lesson/1522/main/
10| Maccopas | IIpobnemno http://www.myshared.ru/slide/492228
JI0J1s1 e o0yueHue
JJICMCHTA B
CJIO)KHOM
BCIICCTBC.
11 | Yucteie VYueOHas
BCIICCTBA U AUCKYCCUA
CMECH.
12 | O6vemHas [Tpobremuo
nonsirazaB | e oOydeHue
CMECH.
Jexadpb
13 | MaccoBas Ypoxk
O peuicHud
BCIIIECTBA B 3aga4
pacTBopE.
14 | MaccoBas Ypok
O peuicHu-d
BCIIIECTBA B 3a1a4
pacTBope.
15 | I1.P. [IpakTuuec
«[IpuroroBn |kas pabota
CHHUC
pacTtBopa ¢
3aJJaHHOM
MacCOBOM
Jloneun
pPacTBOPEHHO
Tro

BE€IICCTBa».
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16 | MaccoBas Ypok
JOTIst pelIeHHUsI
MIpUMeECeH. 3a71a4
SluBapnb
17 | Perrenue Ypok https://infourok.ru/urok-po-himii-razdelenie-
3a1a4 Ha pelIeHHsI smesey-klass-3569282.html
IPUMECH. 3ama4
18 | Pemenue Ypok
3a7a4 u pereHusI
YIPA)KHEHUN |3a1a4
0 TeMe:
«Maremaruk
a B XUMHUW.
19 | Paznenenue | [IpobieMHO
cMmeceil. e o0yueHue
Cnioco0bI
pasaeneHus
cMeceil.
DeBpaib
20 | ®unbTpoBan | JIaboparop https://infourok.ru/urok-po-himii-razdelenie-
ue. Has paboTa smesey-klass-3569282.html
21 | AncopOrus. | JTaGopatop
Has pabora
22 | quctumsiu | JlaGopaTop
S UIN Has paboTa
MepEroHKa.
Mapr
23 |IL.P. [MpakTuuec https://multiurok.ru/files/khimicheskie-reaktsii-
«Ougncrka Kast pabota usloviia-protekaniia-khimich.html?reg=ok
[IOBApEHHOM
COJIH»
24 | Xumraeckue | VaeOHas https://www.yaklass.by/p/himiya/7/pervonachal
%eamm' JCKycenA nye-khimicheskie-poniatiia-5015/priznaki-i-
CITOBHA usloviia-protekaniia-khimicheskoi-reaktcii-
NPOTEKAHI 11259/re-9715ac20-b6c5-4648-9be0-
1 84e699bcadb9
npeKparieHu
A
XUMHYECKHX
peaKui.
25 | [IpusHaku JlaGopaTop
XUMHUYECKHUX | Has paboTa

peaKkIui.
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PaGora Han
IIPOCKTOM.

29

Pabora Hang
MIPOEKTOM.
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IIPOEKTOM.
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IIPOEKTOM.

32

3amura
MIPOEKTA.

BricTymuien
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33
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