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PABOYASA ITPOI'PAMMA

[To BHeypo4HOH AesATeNbHOCTH «XHMMHSA BBOIHBIA Kypc "

VpoBeHb 00pa3oBaHus (Kjacc) OCHOBHOE o01iee 7 Kiacc

KonuvecTBo yacoB 34 uaca

Yuutens ®enoposa Haranes BukropoBHa

PaGouas nporpaMma Kypca BHEYPOUYHOH AeATEIbHOCTH 1S 7 Kilacca
npeaycMaTpUBaeT H3yuyeHHe XMMUU B 00bE€Me 34 yaca B roj, 1 yac B HeZemo,

COOTBETCTBYET IPUMEPHOM Nporpamme «XuMus. 7 kinacc. BBoaHbIN Kypc.
O.C.I'abpuensan, U.I".OctpoymoB, A.K.AxineOHUHHHY.






« Karanurnueckoe pasnoxxeHHe nepokcHaa BOAOpoaa (KaTalnu3aTop — JHOKCH]I
mapranua (IV)).

« OO6Hapy)eHHe pacTBOPA LIEJIIOYH C TTOMOLIBIO HHIUKATOPA.

« BsaumozeiicTBue pacTBOpa nepMaHraHaTa Kajius ¥ pacTBOpa AMXpOMaTa Kajus
C pacTBOpPOM cyJibdhuTa HATPHUS.

» BsaumopeicTBue pacTBopa nepMaHraHaTta Kajiusi ¢ acCKOpOMHOBO#M KHCIIOTOIA.

« BsaumoneiicTBHe xy0pHa Keje3a ¢ KeNTOH KPOBSHOM COJIBIO M THIPOKCHIOM
HaTpHs.

« BsaumopencTeue ruapoxcuaa xenesa (I11) ¢ pactBopoM cossiHOM KHCIIOTHI.
Jlabopamophbsie onsimol

o AncopOuus KyKypy3HbIMH NajloYKaMH MapoB Maxy4yux BEIIEeCTB.

« MH3yueHue ycTpoHCTBa 32)KUTAKH H MJIAMEHH.
Homawinue onsimot

« Pa3znenenue cMecH cyXoro MoJIoKa M PEUHOIo INecka.

« OrtcranBaHMe B3BECH NTOPOILIKA [Tl YUCTKH TOCY/IbI B BOJIE H €€ JIeKaHTallUsl.

o AncopOuus aKTUBUPOBAHHBIM YTJIEM KPACSIIMX BEIIECTB MENCH-KOJIBL.

« PactBopenue B Bosie Tabnerku acnupuna YIICA.

» IlpuroroBneHue W3BECTKOBON BOJIbI U OIBITHI C HEH.

» W3zyuenue cocraa CMC.

Ilpakmuueckan paboma Ne 4. BeipaliuBaHue KpUCTAIIJIOB COJIM (JIOMAIIHUAM
IKCIIEPUMEHT).

ITpakmuyeckas paboma Ne 5. OuncTKa NOBapeHHOW COJIH.

Ipakmuueckan paboma Ne 6. Vi3ydyeHue npolecca KOppo3uH Kelesa.
I'n1aBa 4. Paccka3sbl no xumuu (4 yaca)

Yuenuueckan konghepenyua. «Boinarommuecs pycckue ydeHble-XUMHKHY.

Konkype coobmenui ywawguxca. «<Moe mro0MMoe XHMHYECKOE BEILIECTBO»
(OTKpBITHE, MOJYYEHHE H 3HAYEHHE).

Koukypc yuenuueckux npoexmog. KoHKypc 1oCBsILEH H3YYEHUIO XUMHUYECKHUX
peaKLUi.

Keecm-uzpa «Halinu BelecTBo 1o pacckasy»

Pabouas mporpamma Kypca BHEYpOUYHOM JeATeTbHOCTH IS 7 Kiacca
npejycMaTpUBaeT U3yyeHue XuMuM B 00béMe 34 yaca B roj, |1 4ac B HeJlelo,
COOTBETCTBYET IIPUMEPHOM IIporpamMme « XuMHs. 7 kinacc. BBoiHbIH Kypc.
O.C.I'abpuensn, L.I'.OctpoymoB, A.K.Axnebunun». Hanpasnenue-
obenHTeekTyanbHoe. @opma 00ydeHHs- OUHas.



I'naBa 3. SIBsienus, npoucxoasimue ¢ Bemecrsamu (10 yacoB)

Pa3nienenue cmeceii. CiocoObl pa3aeneHus cMeced 1 OYMCTKa BeecTB. HekoTopbie
npocTeiine crnocoObl pa3ieleHus CMeceii: poceruBaHue, pa3zelieHue cMecei
MIOPOLLKOB eJle3a U cepbl, OTCTauBaHHe, JeKaHTalusl, LeHTpUu(yrupoBaHue,
pasieJIeHHE ¢ MTOMOIBIO JeTUTEILHON BOPOHKH, (puiibTpoBaHue. PuibTpoBaHue B
naboparopuu, ObITY U Ha npou3BojacTBe. [lonstue o punprpare. Ancopbuus. [lonsTue
00 ajcopObuuu 1 ancopOeHTax. AKTUBHPOBAaHHBIN YIrojib KaK BaKHEHILINH aicOpOeHT.
Y eTporCcTBO NpOTHBOrasa.

Jlctunnaums, M neperoska. Jluctuisuus (neperoHka) Kak npouecc BblAeIeHHS
BELIECTBA U3 )KUAKOH cMecH. JlucTuiiupoBaHHas BoJa v 001acTH ee

npuMeHeHus. Kpucrannusanus wnu BeinapuBanue. Kpucraiuimsaius ¥ BelnapuBaHue B
nabopaTopuu (KpHCTalLIM3aTOphl H (pappopoBbIe YalllKK J1JIsl BbITAPUBAHHUS ) U
npupoze.lleperonka HepT. Hedrenponykrsl. @pakiunorHas NeperoHKa xuiaKoro
BO3/IyXa.

XUMHYECKHE peakLMU. Y CIIOBUSI NPOTEKaHUs U MpeKpalleHuss XHMHYECKUX PeaKIlni.
XHUMHYECKHe peaKLMH KaK Mpoliecc MpeBpalleHus OJIHUX BELIeCTB B Jipyrue. Y cloBus
NPOTEKaHUs XUMHUYECKUX peakuuid. ConpukocHOBeHHE (KOHTAKT) BEILIECTB,
HarpeBanue. Karanuzarop. MHruburop. YnpaBnenue peakunsiMu ropeHus.

[Tpusnaku xumudeckux peakuuil. [Ipy3HaKy XUMHUECKUX peaKLMid: K3MEHEHHE 11BETA,
oOpa3oBaHMe OcaKa, paCTBOPEHHE MOTY4EHHOTO 0Ca/IKa, BbIJEJIEHHE ra3a, MosBIeHHE
3ar1axa, BbI/ICJIEHHE U HU MOIJIOLIeHHEe TeIUIOTHI.

emoncmpayuu

«  Ounetp llloTTa. Boponka broxHepa. YcraHoBka s GUIBTPOBAHMS 110/
BaKyyMOM.

« PecnupatopHble MacKu U MapJieBble NOBSI3KH.

« [IIpotuBoras u ero ycTpoicTBo.

« Komnekuus «Hedtb 1 HeGTenpoayKkTs».
emoncmpayuontsie IKcnepumeHnol

« Pa3zenenue cMecu nopollka cepbl U JKeJe3HbIX OIMHIIOK.

» Pasznenenue cmecu nopoiika cepsbl U necka.

« Paszenenue cMecu BOAbI M PAaCTUTENLHOTO Macia C MOMOIIBIO LeIUTeTbHON
BOPOHKH.

o IlosyyeHue TUCTHINTMPOBAHHOM BO/IbI C MOMOIIIBIO 1aDOPATOPHOH YCTAHOBKH
JUISA IEPErOHKH KUIKOCTEH.

« Pa3nenenue cmecu [IEepMaHraHaTta u J1uXpoMarta KaJui crocodoom
KpUCTAlJIM3allHuH.

« BzauMojeiicTBHE JKeIe3HbIX OMHIIOK H MOopoLIKa CEphI IIPpH HAarp€BaHUH.

« [lonyyeHue yriekucrioro ra3a B3auMOAeHCTBHEM MpaMopa C KUCIIOTOM U
oOHapyKeHHe ero ¢ MOMOIIbK W3BECTKOBOH BO/IbI.



[naBa 2. MaTemaTHKa B XuMHH (9 4acoB)

OTHOCHTENIbHbIE aTOMHAS U MOJIEKYJIipHas MAcCChl. OTHOCUTEIbHAs aTOMHasi Macca
snemenTta. MonekyisipHas Macca. OnpejeneHue OTHOCHTEJIbHOM aTOMHOM MaccChl
xuMugecknx snemenTtos no tabmuue /1. M. Menzneneesa. HaxoXaeHue OTHOCUTEIbHOU
MOJIEKYJIIPHOM Macchl 10 opMyJie BELIECTBA Kak CyMMBbI OTHOCHUTEJIBHBIX aTOMHBIX
Mace, COCTABISIOMMX BEIIECTBO XUMUHECKUX JIICMEHTOB.

MaccoBasi 1011 SJeMeHTa B CJI0)KHOM Belectse. [TonaTHE 0 MaccoBO#t 1011e
XMUMHYECKOT0 3JIEeMEHTa B CIIOXKHOM BEILECTBE M €€ paciceT 10 dopmyIie BelleCTBa.
Haxoxzaenre GopMyJibl BEIIECTBA 1O 3HAYEHUSIM MAaCCOBBIX noJei 0bpa3yrolux ero
TeMEHTOB (JU1sl JBYXYacOBOI0 H3yUeHus Kypca).

UpceThie BelecTsa M cMecH. UncTeie BeiecTa. CMecH. I'eTeporeHHbIe M TOMOTEHHbIC
cmec. Ta3006pazHble (BO3LYX, MPUPOIHBIH raz), sxunkue (HedTh), TBEpABIE CMECH
(ropHbIE OPO/IBI, Ky TMHAPHBIC CMECH M CHHTETHIECKHE MOIOILIME CPEICTBA).

O6BbeMHas 10713 ra3a B cMecH. OnpeneneHue oObeMHoI 101 raza B cmecH. CocTaB
armMocdepHOro BO31yXa U NPUPOIHOTO rasa. PacueT 06beMa J0JH ra3a B CMECH I10 €ro
00beMy U Ha000pOT.

MaccoBasi 1015l BELECTBA B pacTBOpe. MaccoBasi 10715 BELECTBA B paCTBOPE.
KonueHTtpanus. PacTBopuTeb H paCTBOPEHHOE BELIECTBO. Pacuer Macchl
pAcTBOPEHHOIO BELIECTBA T10 Macce pacTBOpa M MaccOBO# J10J1€ paCTBOPEHHOI0
BelLECTBa.

Maccopas 105 mpuMeceii. [ToHATHE O YHCTOM BELIECTBE W IIPUMECH. MaccoBas 10/
npUMecH B 00pasiie HCXOJHOrO BEIIECTBa. OcHoBHOe BellecTBo. Pacuer MacChbl
OCHOBHOT'O BEILIIECTBA 10 MAcce BEIEeCTBa, COASPHKALIETO ONpPE/IC/ICHHYO MacCOBYIO
JOJIKO TIPUMECEH.

Jemoncmpauuu
« Konnekuus pa3Tu4HbIX BH0B Mpamopa 1 W3/EIHH M3 HETO.
« CMmech PeYHOro ¥ CaXapHOro necka ¥ X pas/eicHue.
« Konnexuus HedTd ¥ HEPTEPOTYKTOB.
« Kosnekuus ObITOBBIX CMECEH.

« Jluarpamma cocTaBa aTMOC(EPHOTO BO3yXa. JluarpaMma cocrasa MpUpoJHOro
rasa.

. Konnexkuus « MuHepanbl ¥ TOPHBIE TTIOPOABD.
Jlomawnue onbimol

« U3yuenue cocTaBa HEKOTOPBIX OBITOBBIX U (dapmalleBTHIECKHX Ipernaparos,
coziepyKalluX ONpeIe/IeHHYH 10J110 npuMecei.

Ipakmuueckaa paboma Ne 3. [TpuroToBieHHe pacTBopa ¢ 3a1aHHOW MAcCOBOH J10JI€H
pacTBOPEHHOI'O BEIIECTBA.



Kosutekuust MUHEPAJIOB (J1a3yPHT, KOPYH/L, XaJIbKOIIMPHT, (PIFOOPHT, rajuT).

Konnekuust ropHsix nopoj (rpaHuT, pa3inyHblie (JOpMbI KallbLIUTa — Mell,
MpaMop, U3BECTHSK).

Konnekuus roproyux uckonaemoix (HedTh, KAMEHHBIH yroJib, ClIaHlibl, TOP®).

ﬂE.MOHCmPCIMMOHHME IKCnepuUMeHmbl

Hayynoe Habimonenue 1 ero onucanue. MsydeHue cTpoeHuUs IIAMEHH.
CrnuproBasi 3KCTpaKLHUs XJIOPO(HIIIA U3 3€IeHBIX JIUCTHEB PACTEHHH.
«IlepenrBanue» yIJIIEKUCIIOTO ra3a B CTaKaH Ha ypaBHOBEILIEHHBIX Becax.

KauecTBenHnas pPE€aKkiiis Ha KHCIIOPO. KayecrBenHas PCaKIHs Ha yFHCKHCHbIﬁ
ras.

Jlabopamopusie onvimot

PacnipocTpaHenue 3anaxa 01eK0JIOHa, AYXOB WM JIe300paHTa KakK Mpoiecc
auhdy3uu.

Habmonenne OpoyHOBCKOro IBHKEHUsI YaCTHYEK YEPHOM TYLIH MO
MHUKPOCKOTIOM.

Juddy3us nepmaHraHara Kajius B )KeJlaTHHE.

OGHapyxeHue 3(pUPHBIX Macell B aneJbCHHOBOMW KOPOYKE.
M3yueHue rpaHuTa ¢ MNOMOIIBIO YBEJIUYUTEIBHOTO CTEKIIA.
OnpeneneHue cojepkaHus BObl B pAaCTEHHUH.

ObnapyxeHue Maciia B ceMeHax I10/ICOJIHEYHHKA M MPELIKOro opexa.
ObHapyx)eHue KpaxMaia B MIIeHUYHOH MYKe.

B3aumoaeicTBrue ackopOMHOBOM KHCIIOTHI C HoaoM (onpeaeneHre BuTaMmuna C
B Pa3/IMYHBIX COKaXx).

I_Ipo,uyBaHHe BbIIBIXd€MOI'0 BO3lyXa YEPE3 U3BECTKOBYIO BOJY.

OOGHapykeHHe U3BECTKOBOH BObl CPEM Pa3IMYHBIX BELIECTB.

Homauwinue onsimot

H3rorosnenune Mozenei MoJaeKyJl XMMHUUYECKUX BEIleCTB M3 MIaCTUIIMHA.
Huddy3us caxapa B Bojie.
OnbIThl ¢ MyCTOH 3aKPbITOH IJIACTHKOBOH OYTBUIKOH.

ObHapyeHue Kpaxmaia B IPOAyKTaX MUTaHUs; A0JI0Kax.

Ipakmuueckan paboma Ne 1. 3HakoMCTBO ¢ J1abOpaTOPHBIM 00OPYI0BaHHUEM.
[IpaBuna TeXHUKH OE30MACHOCTH.

Ilpakmuueckaa paboma Ne 2. Habnoenue 3a ropsieil cBe4oil. Y CTpOHCTBO U
padoTa CIIUPTOBKH.



JnextpodopHas MauHa. ['eorpapuieckue MOJIEIN. XUMHUUYECKHE MOJIENTH:
npeaMeTHbIE (MO/IeNH aTOMa, MOJIEKYJl, XMMUIECKHX U MPOMBIILIEHHBIX
IIPOM3BO/ICTB), 3HAKOBbIE, HII CUMBOJILHBIC (CMMBOJIBI 2JIEMEHTOB, (POPMYJIbI
BEIECTB, YPaBHEHHs PEaKIIUi).

XuMuyecKue 3HaKu ¥ GopMyJibl. XUMHUECKUH deMeHT. XMMHYECKHE 3HAKH. Nx
0603HauEeHHe, IPOH3HOLIEHHE. XUMHYECKHe GOPMYIIbI BELLECTB. [TpocThie ¥ CIIOKHBIE
gemectBa. Muekcs! ¥ kodduimenTsl. KauecTBEeHHEIH U KOJIMYECTBEHHBIH COCTaB
BEIIECTBA.

Xumust 1 Gu3nKa. YHUBEPCATbHBIA XapaKTep MOJIOXKEHUH MOJIEKYJISIPHO-
kuHeTHIecKoi Teopun. [ToHATHS «aTOM», «KMOJICKYJI», KHOHY. CTtpoeHue BelIeCTBa.
KpucTasTiueckoe COCTOsIHHE BELIECTBA. Kpucrajuindeckue pelieTKH TBEPAbIX
semiecTB. Juddysus. bpoyHOBCKOE IBHIKCHHE. BeniecTsa MOJIEKYISPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHHMS.

ArperaTHble COCTOsIHUS BellecTB. [TonaTHe 06 arperaTHOM COCTOSIHUH BEILECTBA.
Du3nueckie U XUMHUUecKre sBieHus. I 'a3000pa3sHble, XKUIKHE U TBEPIbIC BELICCTBA.
AmopQHbIe BELIECTBA.

Xumus u reorpadus. Ctpoenue 3eMin: A1po, MaHTHA, KOpa. JIutochepa. MuHepaibl
1 TOpHBIE MOPOAbl. MarMaTH4eCcKUe U 0Caf0qHbIC (HeoOpraHW4eCcKMe U OPraHuueCKHUe,
B TOM YMCJIE€ ¥ TOPIOYHE) MOPOJbL.

XyMmus ¥ Ouosorus. XMMHYECKHH COCTAB XXHUBOU KJIETKH: HEOPraHH4ECKUE (Boma u
MUHEpaTbHbIE COJIM) U OPraHU4EeCKue (6esKH, )KUPBL, YIIIEBOIBI, BUTAMHUHBI )
BellecTBA. BUOOrHYecKas polib BOJIbI B )KMBOH KJIETKE. doTocunTe3. XI0pOoGUILI.
BroOJIOrHuecKoe 3HaueHKe )KUPOB, OEIIKOB, 3QUPHBIX Macell, yIJIeBO/10B U BUTAMHHOB
JUISE JKH3HEIeITeTbHOCTH OPIraHU3MOB.

KauecTBeHHbIE€ peaKIMH B XUMHH. KauecTBeHHbIE peakuuy. Pacrio3HaBaHHE BELLECTB
C IOMOILBIO KAYECTBEHHBIX PEaKiil. AHAJTUTHYECKUH CHTHAIL. OnpenenseMoe
BEIIECTBO U PEAaKTHB Ha HETO.

Jemoncmpayuu

« Konnekuus pa3jiM4yHbIX MPeAMETOB HIH doTtorpaduit npeAMETOB U3 ATIOMUHHUSA
IS MILTIOCTPALIMK UIIeH «CBOWCTBA — NPUMEHEHHEY.

«  YueGHoe 060py10BaHHE, HCTIONB3YEMOE Ha yPOKaX BH3UKH, Ouonorumu,
reorpaduy ¥ XUMHH.

« DnekrpodopHas MalIMHA B JEHCTBHH. ['eorpaduueckue MojenH (raodyc,
kapTa). Buosornyeckue Mozieny (MyJISK1 OPraHoB W CHCTEM OpraHoB
pacTeHMWii, )KUBOTHBIX ¥ YeoBeKa). PU3NUECKUe U XUMHHECKUE MOJIC/TH
ATOMOB, MOJIEKYJI BEIIECTB M KPUCTATIIMYECKHUX PEIICTOK.

« OObeMHbIE U 1IAPOCTEPIKHEBbIE MOJIEIN BOJIbI, YTJIEKHCIIOrO U CEPHUCTOTO
ra3oB, Me€TaHa.

« OGpa3ibl TBEPABIX BEIIECTB KPUCTAILTHYECKOr0 CTPOCHHM. Monenu
KPHCTALTHYECKUX PEIIETOK.

. Bopa B Tpex arperatHbiX cocTosiHUAX. KONIeKIMs KpUCTaTMIECKHUX 1
aMOp(hHBIX BELECTB U W3/IETHI U3 HUX.



MeHneneeBa, HCIIOJIb3YS TIOHATHS «IEPHOI», «TPYIIa», «TJIaBHAs NOATrPyNna»,
«110004YHas MOArpynma»; CBOWCTBA BEelIeCTB (TBepAbIX, XKHIKHX, ra3000pa3HbIX);

* OOBACHATH CYLLIHOCTh XUMUYECKUX SIBJIEHUH (C TOUYKH 3pEHHUs] AaTOMHO-
MOJIEKYJIIPHOTO Y4E€HHMs1) U UX NPHHLUIHATBHOE OTIMYHE OT PH3HUYECKHUX SBIECHUH;

* XapaKTepu30BaTh: OCHOBHbIE METO/Ibl H3y4YEeHHUS €CTeCTBEHHBIX AUCIIUILUIMH
(HaOumroieHHe, IKCIEPUMEHT, MOAEIMPOBAHHUE); BELIECTBO MO €r0 XMMUYECKOH
¢opMyJie coriacHo rnjaHy: KauecTBeHHBIM COCTaB, THII BellecTBa (IPOCTOE HIIH
CJI0’KHOE), KOJIMYECTBEHHBIN COCTaB, OTHOCUTEJIbHAS MOJIEKYJIsipHasi Macca,
COOTHOIIIEHHE MacC 3JIEMEHTOB B BEILIECTBE, MACCOBEIE JIOJIM 3JIEMEHTOB B BEIIIECTBE
(71 CTOYKHBIX BEIIECTB); POJIb XUMHUH (ITOJIOKHUTENBHYIO U OTPHUILIATEIBHYIO) B )KH3HH
4eJI0BEKA, apryMEHTUPOBATh CBOE OTHOILLIEHHE K 3TOM mpodieme;

® BBIYHCJATD OTHOCUTEIBHYHO MOJIEKYJIAPHYHO MacCy BEILIECTBA H MAaCCOBYHO JIOJTHO
XHMHYECKOI'O 3JIEMEHTA B COE/IMHEHHUAX,

* [IPOBOAMTH HAOIIOIEHUsI CBOMCTB BELIECTB M SIBJICHHH, POUCXOIAIIMX C
BelIECTBAMMU;

* co0I0/1aTh NpaBKJia TEXHUKH 0€30MacCHOCTH TPU NMPOBEJACHHH HAOIOIeHHH H
1abopaTOPHBIX OMBITOB.

[Tonyuum 6o3modcHOCMb HAYYUMBCL!

e [IPHUMCHATH CICAYIOLIHE ITOHATHS . XUMHYECKHMN 2JIEMEHTa, aTOM, MOJICKYIJIa,
OTHOCHTEJ/IbHAsA aTOMHas Macca, OTHOCHTEJIbHas MOJIEKYJIdpHas Macca, mpocToe
H CJIOKHOEC BEIIECCTBO, MacCoBas A0Jid BELIECTBA, MOHﬂprlﬁ OGBGM;

e Ha3bIBaTh, OIIPEACIIATH, XapaKTCPHU30BaTh BCIIECTBA, 00BACHATD SABJICHHUS U
CBOﬁCTBa, BbITNOJIHATE XUMHYECKHH 3KCINEPHUMEHT,

e OOBACHATH JICUCTBHE H3YYEHHBIX 3aKOHOMepHOCTEﬁ, YCTaHaBJIMBATb MNPUYHHHO-
CJICJICTBCHHBIC 3aBUCUMOCTHU MEKY H3YYCHHBIMHU ABJICHHAMH M IIPOIECCAMU;

« oOpatarscs ¢ 1adopaTopHbIM 000pyJOBaHHEM, COOTIOIATh MTPaBUIa TEXHUKH
©e30macHOCTH, MPOBOIMTH IMPOCThIE XHMHUYECKHE OMbITHI, HA0FO1ATh 3a
XUMHUYECKUMH IPOIIECCaMH Ha YPOKE U B ObITY ¥ 0hOpMIISITH pe3ysibTaThl
HaOII0IEeHHH.

2. COAEPXXAHUE KYPCA BHEYPOYHOM JESATEJbHOCTH
I'1aBa 1. Xumus B nenrpe ecrecrso3Hanus (11 yacos)

XUMHA KaK 4acThb ecrecTBO3HaHus. [Ipeamer xumun. XvMus — 4acTb
ecTecTBO3HaHHs. B3aumMooTHOIIEHHS YesioBeKa U OKpYyxKatouero mupa. [Ipeamer
xumuH. Ousnyeckue Tesa u BeulecTsa. CoicTea BewecTs. [I[pyMeHenue BelecTs Ha
OCHOBE MX CBOMCTB.

HalnroeHue U 3KCriepUMEHT KaK MeTO/Ibl H3y4YEeHUsl €CTECTBO3HAHUS U XUMHUH.
Halnronenue Kkak OCHOBHOM METO/1 O3HAHUS OKPYIKAIOLLero MUpa. Y Cl10BHs
npoBeeHus HabmoaeHus. [ unoresza. Dxkcrnepument. BoiBoa. CTpoeHue niamMeHH.
Jlaboparopus u o6opynoBaHue.

MonenupoBanue. Mojenb, MoaenipoBanue. OcoOeHHOCTH MOZIEIMPOBAHUs B
reorpadun, Gusuke, Ouonoruu. Moaenu B Ouonoruu. Myssbku. Mozenu B dpusmke.



’KU3HH PEILIEHHUSIM; BECTH IMAJIOr Ha OCHOBE PaBHONPABHBIX OTHOILLEHHUH U
B3aUMHOTI'O YB@)KEHUS; BbIIEIATh HDABCTBEHHbIN aCMeKT NOBEACHHUS 1
COOTHOCHTB TOCTYTIKH (CBOM M JIPYTHX JIFO/IeH) U COOBITHS C IPUHATBIMHU
YTMUYECKUMH HOPMaMHU; B Mpe/iesiaX CBOMX BO3MOXKHOCTEH MPOTHBOICHCTBOBATE
NEMCTBUSAM M BIMSHUSAM, MTPEICTABIIAIOLIMM yTpo3y XKHU3HH, 30POBBIO H
6e30MacHOCTH JIMYHOCTH M 001IECTBA.

MeTanpenme’muMH pe3ylbTaTaMH OCBOEHHS BBINTYCKHUKaMH OCHOBHOM LIKOJIBI
MMporpaMmal 1o XUMHH ABJIIAKOTCA:

* ONpe/IENIATh MPOOIeMBI, T. €. YCTAHABIHBATh HECOOTBETCTBHE MEXKIY )KeJlaeMbIM U
JIEHCTBUTEIBHBIM;

* COCTABJIATH CJIOMKHBIH IJIAaH TEKCTA;
* BJIaJIETh TAKHUM BUJOM H3JIOKEHHUA TEKCTA, KaK IMOBECTBOBAHHUE!
* 11011 PYKOBOJACTBOM YUYHUTEJA MPOBOAUTD HEMOCPEACTBEHHOC Ha0IOIeHHE;

* [10/1 pyKOBOJICTBOM YUHTeJIsi OQOPMIIATH OTHET, BKJIFOUYAIOIIUN OITHCAaHHE
HaAOJIIO/IEHHUS, €ro pe3y/bTaToB, BbIBO/IOB;

« MCIIONB30BATh TAKOM BHU MBICIIEHHOTO (K/1€aIbHOT0) MOJIETMPOBAHHS, KaK 3HAKOBOC
MOJIENTHpOBaHHe (Ha MPUMEpe 3HAKOB XMMHYECKHX 3JIEMEHTOB, XUMHYECKHUX hopmyn);
MCIIOJIb30BATh TAKOM BH/ MaTEpHAILHOTO ([IPEIMETHOI0) MOZICIMPOBAHH, KaK
(u3MYecKoe MOJIETHPOBaHKe (Ha MpUMEpe MO/IC/IMPOBaHHs aTOMOB H MOIIEKYJ);

* [10JTyYaTh XMMUYECKYIO HH(OPMALIMIO W3 Pa3THYHBIX HCTOTHHKOB;

* onpeieNsATh OOBEKT ¥ aCleKT aHaIn3a U CUHTE3a;

* ONpE/IeNATH KOMIIOHEHThI 00BEKTa B COOTBETCTBHH C aCTIEKTOM aHAIHW3a U CHHTE3a,
* OCYILIECTBJISATH KAYECTBEHHOE H KOJIMYECTBEHHOE OMUCAaHNE KOMIIOHECHTOB o0beKTa;
* onpe/IeNsATh OTHOIEHHs 00beKTa ¢ APYTUMH 00BbeKTaMH;

* OTIpeJIeNsTh CyIeCTBEHHbIE NPU3HAKH 00BEKTa.

B cBeTe TOCTHXEHHs MPEeAMETHBIX BBIITYCKHUK HAYYUMCH:

* KCIIOJIB30BAaTh ITPH XapaKTEPHCTUKE BEIIECTB MOHATUSA: «aTOM», «MOJICKYJIa»,
KXUMMUYECKHH JIEMEHT», «XMMHUYECKHUH 3HAK, HIH CHMBOJD), «BELIECTBOY, KIPOCTOE
BEIIIECTBOY, «CIIOKHOE BEIIECTBOY, CBOWCTBA BEILIECTB», «XUMHYECKHE SBICHUA,
«(pu3n4ecKue sBICHUN, «KO(DPUIIMEHTBI», KMHJIEKCBD), KOTHOCUTENIbHASA aTOMHAs!
Maccay», «OTHOCHTEIbHAsA MOJIEKY/ISIPHAs Maccay», «MaccoBas 10715 JJIEMEHTa»; 3HATh:
MpeaMeThl M3y4eHHs €CTECTBEHHOHAYYHbIX JUCLMILINH, B TOM YHCIIC XUMUH;
xumuueckue cumsonsl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O,P, S, Si, Zn, ux
Ha3BaHUs U POU3HOLIEHHUE,

" K.HaCCI/l(bH]_IHpOBaTb BellecTBa 10 COCTaBy Ha MPOCThIE U CIIOMKHBIC,
* pa3nnu4aTh: T€Jla K BCHICCTBA, XUMHYECKHUM IJIEMEHT H NPOCTOC BEILIECTBO;

* OMUCHIBaTh: (HOPMbI CYIIECTBOBAHHS XMMUYECKHX 3JIEMEHTOB (cBOOOAHBIE ATOMBI,
NpPOCTHIE BEIeCTBa, CJIOKHbIE BenecTa); TabnuuHyro Gopmy Ilepuoauyeckoi
cHCTEMBI XMMHUECKHX 3JIEMEHTOB; MoJioykeHue 1emenTta B Tadbauue J1. .



1. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI KYPCA BHEYPOUHOH
JAEATEJIBHOCTH

ﬂeﬂTEHLHOCTB OGP%OBaTEHbHOTO YUpEeXKIACHHA B OGYT-ICHHPI XHUMUH JI0JKHA OBITH
HaripaBJi€eHa Ha JOCTHXKCHUE 06y'—la}OH_IHMPIC$I CJICAYIOULIMX JIHYHOCTHBIX PE3YJIbTATOB!

Yyanuiicsa J0JDKeH:

e 3HAaTh ¥ IOHMUMAaTh: OCHOBHbIE UCTOPHUYECKHE COOBITHS, CB3aHHBIE C PAa3BUTUEM
XUMHH U O0LIECTBA; JOCTHIKEHHS B 00IaCTH XMMUHU U KYJIbTYpPHBIE TPAAULIMU (B
4aCTHOCTH, Hay4Hbl€ TPA/IULIMH) CBOEH CTPaHbl; 00IIEMHPOBBIE JOCTHKEHHS B
00J1aCTH XMMHH; OCHOBBI 3/I0POBOT0 00pasa JKHW3HHU; NTPaBH/Ia MTOBEICHHS B
Ype3BbIYAHBIX CUTYaLUsIX, CBSI3aHHBIX C BO3/IEHCTBUEM pa3/IMYHBIX BELIECTB;
COLIMAJIbHYIO 3HAYMMOCTb U COJIepiKaHHe NPodecCui, CBA3aHHBIX C XUMHUEH;
OCHOBHBIE TpaBa U 003aHHOCTH rpakJIaHUHA (B TOM YHCIIE y4aIlerocs),
CBSI3aHHbIE C IMYHOCTHBIM, TPOPECCUOHATBHBIM M XU3HEHHbBIM
CaMOOTIpe/IeICHHEM;

* HCIBITBIBATh: YyBCTBO FOPIOCTH 32 POCCHUICKYIO XUMHUYECKYIO HAYKy M
yBa)K€HHE K UCTOPHH €€ Pa3BUTHUS; YBAXKEHHUE U NTPUHATHE JIOCTHIKEHUH XUMHH
B MHpE; YBa)K€HHE K OKPYKAIOIIKUM (y4alUMCsl, YYUTEIAM, POJUTENAM H JIp.) —
YMETb CIIyLUaTh U CJbIIIAaTh NIapTHEPa, MPU3HABaTh IPABO KaXK/10ro Ha
COOCTBEHHOE MHEHHE U PUHUMATD PEIeHHS C YYETOM IMO3HMLIMH BCeX
YYaCTHUKOB; CaMO-yBa)K€HHE U SMOLIMOHATIbLHO-TIOJIOKUTEIbHOE OTHOLIEHHE K
cebe;

+ IIPM3HABAaTh: LEHHOCTH 3/10POBbs (CBOErO U APYTHX JHOeH ); HEOOX0IUMOCTh
CaMOBBIPAKEHMS, CaMOpealIn3alliK, COLIMAIBHOTO IPHU3HAHMS;

e OCO3HaBaThb: rOTOBHOCTH (HJ]H HE:FOTOBHOCTI:.) K CaMOCTOATEJIbHBIM IMOCTYIIKAM H
I[@]?ICTBHHM, [TPHHATHKO OTBETCTBCHHOCTH 34 UX PE3YJIbTAThl; TOTOBHOCThH (H.ﬂld
H€FOTOBHOCTB) OTKPBITO BbIpaKaTb H OTCTaAMBATh CBOIO IO3MIIHIO H KPUHTHYHO
OTHOCHUTBLCS K CBOHM ITOCTYIIKaM;

e [IPOSABJIATH: ﬂOGpO}KeHaTeIIbHOCTL, AOBEPHUE U BHUMATECIIBHOCTD K JIFOI5AM,
IF'OTOBHOCTB K COTPYAHHYECTBY U ﬂpy>K6e, OKa3aHMIO IMOMOLH HYKXAalUIUMCA B
Heﬁ; YCTOﬁHHBBIﬁ M03HaBaTeJIbHbIN HHTEPEC, HHUIIUATUBY H JIH0003HATETBHOCTh
B U3YYCHHH MHpaA BEILIECTB U peaKuHﬁ; HENCYCTPEMIICHHOCTL U HACTOMYHBOCTb
B JOCTHXXCHHH HGHGFI, FOTOBHOCTD K ITPEOI0JIEHHIO pr,HHOCTEﬁ; Y6C)K,ELBHHOCTI:.
B BO3MOYHOCTH NMO3HAHUSA IPHPO/IbI, HCOGXOIII/IMOCTH pasyMHOro
HUCIOJIB30BAHUSA JOCTHHKEHUMN HaYKH H TEXHOJIOTHH ISl pa3sBUTHUA 06ll[eCTBa;

* YMETb: YCTAHABJIHMBATh CBA3b MEK/Yy LIEJIbIO U3yYEHHUs] XHMHUH U TEM, JIIS Y€ro
OHa OCYILECTBJIAETCS (MOTHBAMH); BBIIIOJHATH MPOrHOCTHYECKYHO CAMOOLIEHKY,
peryJupyolly0 aKTHBHOCTb JIMYHOCTH Ha 3Talle €e BKIIOYEHHs B HOBbIH BH /L
JIeATEIbHOCTH, CBSI3aHHBIH C HA4aJIOM H3y4€HHs HOBOIO y4eOHOro npeamera —
XMUMUHU; BBINIOJIHATH KOPPUTUPYIOIYIO CAMOOLIEHKY, 3aKIFOYAIOLLYIOCs B
KOHTpOJIE 3a MPOLECCOM M3Y4YeHHs XHMHUU U BHECEHHH HEOOXOAUMBIX
KOPPEKTHBOB, COOTBETCTBYIOILMX JTaaM M C1ocodaM M3yueHHUs Kypca XMMHMH;
CTPOMTH KH3HEHHbIEe U PO(eCcCHOHAIbHBIE MJIaHbl C YYETOM KOHKPETHBIX
COLIMAJIbHO-UCTOPUYECKHX, NTOJIMTHYECKHX U DKOHOMHYECKHX YCIIOBHH;
OCO3HaBaTh COOCTBEHHBIE LICHHOCTH U UX COOTBETCTBHUE IPHHUMAEMBIM B



VI. TEMATUYECKOE INTAHUPOBAHHUE C YKA3ZAHHEM KOJIMYECTBA

YACOB, OTBOJIUMBbIX HA OCBOEHHUE KAXK/IOW TEMBI.

[IpoTokon 3acenanus

METOIHYECKOTr0o 00beIMHEHHU

YHHTCHEﬁ C€CTECTBCHHOHAYYHOI'O

mukra MbOY COIII 3

ot «31» aBrycra 2023 rona Nel
g,: /' 0.B. IOposa

Ne | Conepxanue Kon-Bo 4acos
TEOpHs | MpaKkTUKa | BCEro

1 | Xumus B LeHTpe 9 2 11
€CTeCTBO3HAHMS

2 | MaTteMaruka B XUMHH 8 1 9

3 | sIBneHus, npoUcCXoaslIHe C 2 3 10
BEIIECTBAMH

4 | Paccka3sbl 110 XMMUHU - “ 4
UTOI'O 24 10 34

COI''TACOBAHO

COI''TACOBAHO

3amecturens aupekropa no BP

i ' b
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