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upektop MOY Bemkaiimckas COLL Nel
€CTEeCTBEHHO-MAaTEMaTHYEeCKOTO IIHKIIa 4/ [3esruna UH./ Skt SO E. TaiickoBa
ITpoTokon Ne 1 3

oT « “Iy» aBrycra 2024 roza i

Pa6ouast nporpamma
YuebHbIl ipeamer Xumust
Kracc 8
VpoBeHb 00pa3oBaHMs OCHOBHOE Oblijee
Cpok peanmsauymu nporpammbl 2024-2025 yue6HblIii rof
KomuecTBo yacoB 1o yuebHOMY MyiaHy: BCero 68 uyacoB B IOfi; B HeJeMO 2 yaca
Pabouas mporpaMmMa COCTaB/ieHa Ha OCHOBE:
- MeiepasibHOrO roCy1IapCTBEHHOr0 06pasoBaTe/bHOro crangapra ocHoBHoro obiero (PI'OC OO0), yTBepskaEHHOrO
npukazom MunmcTepcrBa obpasoBanus u Hayku PD ot 17.12.2010 Ne 1897
- OCHOBHOJI 06pa30BaTe/IbHON MPOrpaMMbl OCHOBHOTO 061ero o6pasoBanyus MOV Berkaiimckas COLL Nel,
yTBeP)KIeHHOM TpuKkasom aupektopa ot 29.08.2024 Ne 209
- Xumns 8-11 kinaccer: pabouas porpamma K ananyu Y MK H.E.Kysuenosoi, H.H.I'apsr, Benrana-I'pad, 2019 r
-Vuebnuk xumun 8 kinacc. Aprop O.C.I'abpuensn, N.I'.Octpoymos, C.A. Cnagkos- M.: «IIpocsemenne», 2024 rop,
Pabouyio nporpammy cocraBuia Z Cypnuna B.H.




IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI ITO XUMHH 8 kiacca

JINYHOCTHBIMM pe3y/IbTaTaMM U3y4eHUS NpeameTa « XUMUSI» B 8 Kilacce ABISIOTCS CIEAYIOIINE YMEHUS:

e OCO3HABaTh EIAMHCTBO M LIEIOCTHOCTh OKPY)KAIOIIEro MHpa, BO3MOXKHOCTH €r0 MO3HABa€MOCTH U OOBSICHHMOCTU Ha OCHOBE JOCTHXKCHUH
HayKH;

e IOCTENICHHO BBICTPAaNBAaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE: OCO3HABaTh IOTPEOHOCTh U TOTOBHOCTH K CaMOOOpa30BaHHIO, B TOM
YHCJIe U B paMKaxX CaMOCTOSATENIbHOM JesITeIbHOCTH BHE IIKOJIBI,

e OLICHUBATh KU3HEHHBIE CUTYyalLlUU C TOUKU 3peHUs 0€30I1acHOro 00pa3a KHU3HU U COXPAHEHUS 310POBbSI;

e OLICHUBATh FKOJIOTMUYECKUN PUCK B3aMMOOTHOILIEHUH Y€JI0BEKa U IPUPOIBI.

e (OpMHPOBATH 3KOJOIMYECKOE MBIIIJICHHE: YMEHUE OLIEHUBATh CBOIO JEATEIBHOCTh M MOCTYNKH APYTUX JIOAEH C TOYKU 3PEHUSI COXPaHEHUS
OKpY’Kalolllel Cpe/ibl - TapaHTa )KU3HU U O1aronosyqus JroAei Ha 3emie.

MeTanpeaMeTHBIMH PE3yJIbTaTaMU H3yYeHHS Kypca « XUMHEs SIBIAETCS (OPMHUPOBAHUE YHUBEPCATBHBIX yaeOHbIX aAericTBuil (YVY /).
Pecynamusnvie YV/I.

 CAMOCTOSITENTLHO OOHAPYKUBATh U (HOPMYITHPOBATH YUeOHYIO MTPOOIEMY, ONPENENATh 1Iefb YIeOHO! e TEIbHOCTH;
e BBIJIBUTATh BEPCUU PELICHUs MPOOJIEMbI, 0CO3HABAaTh KOHEUHBIN PE3YNIbTAT, BELIOUPATH U3 MPEAIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEJICTBA
JTOCTHKEHHUS 1IEJIN;

e COCTaBJIATh (MHIMBUIYaJIbHO WIH B TPYIIE) IJIaH PEIICHUs TPOOIIEMBI;
e pa0oTasi 10 MJIaHy, CBEPSITh CBOU JEHCTBUS C LIENbIO U, TP HEOOXOAUMOCTH, UCIIPABIISATH OIIMOKU CAMOCTOSITENIBHO;
e B IMAJIOTE C YYUTEJIEM COBEPLICHCTBOBATh CAMOCTOSATEIBHO BbIPAOOTAaHHBIE KPUTEPUH OLICHKH.

llosnasamenvuvie YVJI:

e AaHAJIM3UPOBATh, CPABHUBATH, KiIaccuuuupoBaTh U 000011aTh (PAKThI U ABJIECHUS. BBISABIATH NPUUMHBI U CIEICTBUS IPOCTHIX SIBICHUH.
e OCYIIECTBIISATh CPAaBHEHHUE, KIaCCU(PUKAIMIO, CAMOCTOSTEILHO BHIOMpPAsi OCHOBAHUS M KPUTEPHUH JUIsl YKa3aHHBIX JIOTUYECKUX ONepaluii;
e CTPOUTH JIOTHYECKOE PACCYXkIEHNE, BKIIOYAIOIIEE YCTAHOBIECHUE IPUYUHHO-CIIECTBEHHBIX CBI3EH.

e CO3/IaBaTh CXEMaTHUYECKUE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

e COCTaBJISITh TE3UCHI, PA3JINYHbIE BUbI TUTAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

e Ipeo0pa30BbIBaTh HHPOPMALIMIO M3 OJHOTO BHJA B IPpYroil (Tabiauily B TEKCT U Mp.).

* YMCThb OINPCACIIATE BO3MOXHBIC HCTOYHHUKU HCO6XOI[I/IMBIX CBCﬂCHHﬁ, MMPpOU3BOAUTH ITOUCK I/IH(I)OpMaL[I/II/I, AHAJIU3UPOBATL U OLCHUBATH eé
JOCTOBCPHOCTD.

Kommynuxamusnvie YYII:

CaMOCTOSTEIbHO OPraHU30BbIBaTh yU4eOHOE B3aWMOJICHCTBHE B TpyIie (ONMpeaeisaTh OOLIUE IENH, PACIpPeIeNIaTh POJIH, JTOTOBAPHBATHCS APYT C
JIPYTOM U T.1.).
IIpenmMeTHBIMH pe3yJIbTATAMH H3YICHHS MPEAMETA ABJISIOTCS CICIYIOIINE YMCHHS:

OCO3HAHUC POJIN BCIICCTB!

- OIIPEAECIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.



PacCMOTPEHHE XUMHUUYECKHUX ITPOLIECCOB:

- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJE;

- HAXO/IUTh YEPThl, CBUIETENILCTBYIOLIME 00 OOIIMX NMPU3HAKAX XUMUYECKUX ITPOLECCOB U UX PA3INUMAIX.
MCIIOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:

— OOBSCHITDH 3HAYCHUE BCIICCTB B XXMN3HU U XO3SICTBE YEIIOBEKA.
OOBACHATH MHP C TOYKHU 3PpCHUA XUMHUMU:

— INCPCHUCIIATb OTIIMYUTCIIbHBIC CBOMCTBA XUMHUYECKUX BCIICCTB,
— pa3jindaTb OCHOBHBIC XUMHWYCCKUC ITPOLCCCHI;

- opeaciisiTb OCHOBHBIC KJIACChI HCOPIraHUYCCKUX BCUICCTB,

- IOHUMATb CMBICJI XUMHUYCCKHUX TCPMHUHOB.

OBJIAZICHUEC OCHOBaAMH MCTOJA0B IMMO3HAHUS, XaPAKTCPHBIX IJII €CCTCCTBCHHBIX HAYK:

- XapaKTepu30BaTh METObl XUMUUECKOM Hayku (HaOIt01eH1e, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B TO3HAHUM IIPUPOJIBL;
- IPOBOJIUTH XUMUYECKHE ONBITHI U SIKCIIEPUMEHTHI U OOBSCHSATH UX PE3YJIbTATHI.
e yMEHHUE OLICHMBATh IIOBEJICHHUE YEIOBEKA C TOUKU 3PEHHSI XMMUYECKOH 0€30IaCHOCTHU 0 OTHOLIEHHUIO K YEJIOBEKY M ITPUPOJIE:
- HCIOJIb30BATh 3HAHUSI XMMUHU IPU COOJIIOJICHUN MPABUII UCIIOIb30BAaHUS OBITOBBIX XUMHUECKUX IIPENapaToB;
— pa3nuyarh onacHble U 0€30IacHbIE BEIIECTBA.

Pabouass nmporpamMMa mocTpoeHa Ha OCHOBE KOHLEHTPUYECKOTO MOAXO0Ja. JTO JOCTUIaeTcs MyTeM BBIWICHEHMS IMJAKTUUECKOW eAMHUIbI —
XUMHUYECKOT'0 3JIEMEHTA - U JajbHEeHNIIeM YCIO0KHEHUH U PacIIUPEHHUH €e: 3/1eCh TAKOBBIMU BBICTYHAOT (POPMBI CyIIECTBOBaHUS (CBOOOHBIE ATOMBI,
IIPOCTHIE M CIIOKHBIE BEILeCTBA). B mporpamme y4MTBhIBaeTCS peaju3alis MEeXIpPEIMETHBIX CBsizel ¢ KypcoMm ¢usuku (7 kmacc) u o6uonoruu (6-7
KJIacChl), IJI€ JAeTCsl 3HAKOMCTBO C CTPOCHHEM aTOMa, XMMHUECKOH OpraHu3anyen KJIeTKU U MpolieccaMu oOMeHa BEIleCTB.

OcHoBHO# (hopMoO¥i opraHuzany yueOHOro Mpolecca sABIseTcs KIacCHO-ypouHas cucTemMa. B kauecTBe TOMONHUTENBHBIX (POPM OpraHu3aluu
0o0pa30BaTeNbHOrO MpOIECCa MCIONB3YETCs CHUCTEeMa KOHCYJIbTAllMOHHOM MOJAEpKKH, WHAWBHUIYAJIbHBIX 3aHITUHA, caMOCTOsITeNlbHas paboTa
y4aluxcs ¢ UCI0JIb30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA.

[IpeoGnanaromieit GopmMoil KOHTpPOJSL BBICTYNAIOT MUCBMEHHBIM (CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE pabOThI) M YCTHBIM Ompoc
(cobecenoBanue).

COILEPKAHUE U3YUYAEMOI'O KYPCA
8 KUIACC
Beenenue.
XuMusl 1 Hay4YHO-TEXHUYECKHI nporpecc. Micropuueckue 3Tarbl BOSHUKHOBEHHUS M pa3BUTUSI XUMHUU. OCHOBHBIC TIOHATHA U TeopuH XuMuH. JlabopaTopHoe
o0opynoBaHHe U MPUEMBI pabOTHI ¢ HUM. [IpaBuiia TEXHUKH 0€30MacHOCTH NpU paboTe B KaOMHETE XUMHUH.
Jdemoncrpanuu. TaOnuiiel, craipl, MOKa3bIBAIOIINE HCTOPUUECKUH MYTh Pa3BUTHS, TOCTIKEHUS XMMUH 1 UX 3HaYCHHE; JJAOOpaTOpHOE 000PYIOBaHHE.
IpakTnyeckas padora Nel. JlabopaTopHoe 000pyAOBaHHE U TPUEMBI pAOOTHI C HAM.

Paszgen 1

BelliecTBO ¥ XMMMUYECKME SIBJIEHNMS C TTO3MIMIA aTOMHO-MOJIEKY/IIPHOTO YUEHMSI.

XyMHUuecKH1e 3JIEMEHTBI M BellleCTBA B CBETE€ aTOMHO-MOJIEKY/IIPHOTO YUEHMS

[NonsiTue «BemecTBO» B pusuke u xumun. OU3NUecKue U XUMUICCKHE SBICHUS. M3MeHsIoIeecs BEIeCTBO KaK MPeAMET U3y4eHus XxuMuu. Da3oBkie
TIePEXOIBI.

OmnucaHue BEIIECTB.



XuMHYeCcKHe dIIEMEHTBI: MX 3HAKH U CBEJICHUS 3 HCTOPHU OTKPBITHA. COCTaB BEIECTB. 3aKOH IMOCTOSIHCTBA COCTaBa, XUMUYeckue Gopmyibl. Dopmbl
CYIIECTBOBAaHMUS XUMHUYECKHX 3JIEMEHTOB. BeriecTBa MpocThie U CIOXKHEIE.

[IpocTeie BemecTBa: MeTa/UTBl ¥ HeMeTauThl. OO0IIas XapaKTepUCTUKA METAJUIOB ¥ HEMETAIIOB. HeKoTOphIe CBEJICHHS 0 MeTallaX U HeMeTallax,
00yCIIOBIIMBAIONIUX 3aIPI3HEHHOCTD OKpYKaromel cpeapl. OnrucaHue HEKOTOPBIX HAaU00JIee PacpOCTPAHEHHBIX MPOCTHIX BEIICCTB.
ATOMHO-MOJIEKYJISIpHOE yaeHHe B XUMUH. OTHOCUTENbHBIE aTOMHBIE U MOJIEKYJISIpHBIE Macchl. CucTeMa XuMHUecKux 31eMenToB J[.1.Menzaeneena.
Onpenernenue nmepuoja U rpymibl. XapakKTePUCTHKA MOJIOKESHUS XUMUYECKUX 3JIEMEHTOB B IIEPUOINYCCKON cHCcTeMe. BaleHTHOCTS.

KonuuecTBo Bemnectsa. OnpeencHre BaICHTHOCTH TI0 TIOJIOKEHUIO 3JIEMEHTA B TICPUOINICCKON crcTeMe. MoJib — eTUHHIIA KOJIMYECTBA BEIICCTRA.
MonspHas macca.

JdemoncTpamuun. 1. dm3udeckue 1 XUMUYECKHE sBIICHUS. 2. I3MepeHne MIIOTHOCTH JKUIKOCTH apeoMeTpoM. 3. [ImaBnenue ceprl. 4. OnpenencHue
TEIUIOMPOBOTHOCTH U 3JIEKTPOIPOBOTHOCTH BemecTB. 5. OmbIThl ¢ koureknuei «kana tBEpaocti». 6. Moaenun atoMoB u Mosekyn. 7. Kommekmnust MeTanios
u HemeTasuioB. §. [lomydenune yriekucaoro ra3a pa3asiMu criocodamu. 9. Dnektponn3 Boasl. 10. Bosronka ioma. Kunsiuenne Bonsl. Hakanusanne kBapiia.

Harpesanue madranmna. 11. Oneitel o nuddysun. 12. Komiekus npocThIX BemecTB, 00pazoBaHHbIX dneMeHnTamu | — |11 mepuomos. 13. HabGop
KOZIOTpamMMm:

«O0pa3ipl perieHus pacu€THBIX 3a1aw». 14. Komekius BemecTB koaudectBoM 1 Mok, 15. [lunamuueckoe mocooue: «KoaudecTBeHHbIE OTHOIICHUS B
XUMUND.

JlaGopaTopHbie onbITHI. 1. PaccMoTpeHe BemecTB ¢ pa3MuIHBIMEI (PH3NIECKAMU CBOWCTBAMU (MEb, Kelle30, INHK, cepa, BOJa, XJIOPU HATPHS U Ap.). 2.
HcnpiTanue TBEPAOCTH BEMIECTB ¢ MOMOIIBIO 00pa3iioB kojutekimn «llIkama TBEpaoctiy. 3. IlpumMeps! Gu3NUeCcKuX SBICHUN: CTHOaHHE CTEKITHHON TPYOKH,
KHIISTYeHNE BOBI, IU1aBieHue napadpuna. 4. [Ipumepsl XuMudecKux sSBJICHHIA: TOPEHNE APEBECUHBI, B3aUMOJIEHCTBHE MPaMOpa C COJISTHON KUCIOTOH. 5.
W3zyuenne o0pa3LoB METAUIOB U HEMETAIUIOB (CEpHl, JKee3a, aTlFlOMUHU, Tpadura, Meau U 1p.). 6. M3ydyeHue CBOWCTB BELIECTB: HATPEBaHUE BOHI,
HarpeBanue okcuaa kpemuus (1V).

Pacuérnble 3axaun. 1. BerunciieHne 0THOCUTENHLHON MOJIEKYJISIPHON Macchl BEIIECTB, MACCOBOM JJOJIM 3JIEMEHTOB MO XUMHUYECKUM hopMmynaM. Beruncnenue
MOJISIPHON Macchl BemecTsa. 2. OnpeeneHne Macchl BEIECTBa 10 U3BECTHOMY €0 KOJIMYECTBY U HA00OPOT.

XuMHYecKre peakuu. 3aKOHbI COXPAaHEHHUsI MACChI U JHEPTHH

CyIHOCTh XUMHUYECKUX ABICHUM B CBETE AaTOMHO-MOJIEKYIIIPHOTO yueHHs. [Ipr3HaKky MpoTeKkaHusl XUMUYECKUX peakluni. [I[pudnHel 1 HanpaBiIeHHs
MPOTEKAHUSI XUMHUYECKHX peakiuid. [loHsaTrue 00 S3HTpONUU 1 BHYTPEHHEH dHepruu BemectBa. OOpaTuMOCTh XMMUYECKUX peakuuii. [IpeBpaienne sneprun
MIPU XUMHUYECKUX PEAKIUIX, YCIOBUS IPOTEKAHUS XUMHUECKUX PEaKiuii, 3K30- U IHAOTEPMUUIECKHIE PEaKIMH. 3aKOHBI COXPAHEHHUS MacChl U SHEPTHH, UX
B3aMMOCBSI3b B 3aKOHE COXpaHeHUs MatepuH. CocTaBIeHNE YPAaBHEHUI XUMHUUECKUX peakiuil. Pacd€Tsl o ypaBHEHHUAM XUMHUYECKUX PEAKIU. THIIbI
XMMUYECKUX PEeaKLUil: pa3ioKeHHs, COeIMHEeHNS, 3aMeleHIsI, oOMeHa. O0001IeHne 3HaHUI 0 XUMUYECKHUX PEaKLIUsX.

JdemMoncTpanmu. 1. [IppuMepsl XUMHYECKHX peakinii pa3HbIX BUAOB: PAa3JIOKEHNE MaJlaxUTa, OMXpoMaTa aMMOHHUS, B3aNMOEHCTBHE COISTHON KHUCIOTHI C
kapOoHaTOM HaTpus U Jp. 2. ONBITH, HIUTIOCTPUPYIOLINE 3aKOH COXPAHEHHSI MAacChl BEILIECTBA: TOPEHHE CBEUM Ha BECAxX C MOIJIOLIEHUEM TPOIYKTOB
TOPEHUs], OKMCIICHNE METAJUIOB B 3aKPHITHIX COCYIaX CO B3BEIIMBaHHUEM, OOMEHHbBIE pEakMy B MPHOOpax I WILIIOCTPAaLuH 3aKkoHa. 3. OMbITHI,
WJUTIOCTPHUPYIOIINE TPEBpAIleH s pa3IHIHbIX BUAOB dHEPTHUHU APYT B Apyra. Habop Moxeneit aToMoB.

JlaGopaTopHbie onbIThI. 1. [Ipr3Haky NpoTekaHnS XMMUYECKUX PEAKIIHIA: HarpeBaHHe MEIHON MPOBOJIOKH; B3aNMOAEHCTBHE PACTBOPOB €IKOT0 HATPA U
XJIOpHUIa MEIH; B3aUMOJICHCTBIE PACTBOPOB YKCYCHOM KHUCIIOTHI X THAPOKapOOHAaTa HATPHs; B3aMMOJICHICTBUE PACTBOPOB XJIOPHOTO Kele3a U KpacHO!
KpPOBSTHOW COJIM; paCTHpaHHE B CTYIKE MOPOIIKOB XJIOPHIa aMMOHUS U TalI€HOM n3BeCTH. 2. THITBI XUMHYECKHUX PEaKIUil: pa3joKeHHe MaIaxuTa;
B3aMMOJICHCTBUE Kejie3a ¢ pacTBopoM xiopuaa menu (1), B3anMoeiicTBie pacTBOPOB €IKOTO HATPa U XJIOPHOTO XKee3a.

Pacuérnbie 3axaun. Berancienue mo XMMU4YECKUM YPaBHEHHUSIM MAacc, KOJIMYECTB BELIECTB: a) BCTYMBLIMX B PeakLuio; 0) 0Opa3oBaBIINXCA B pe3yabTaTe
peaKkuyu.

MeTtoabl XumMun
[onsiTre 0 MeTO/IE KaK CPEJCTBE HAYYHOTO MO3HAHUS JICHCTBUTEILHOCTH. METOIbI, CBI3aHHBIC C HEITOCPEJICTBEHHBIM N3YYCHUEM BEILIECTB: HAOIIOICHNE,
OTIMICaHMe, CpaBHEHNE, XUMHUIECKHH dKcTiepuMeHT. [loHsTHe 00 MHIUKaTopax. XUMHYECKUN S3BIK, M0 BaKHEUITHE QYHKITUH B XUMHUIECKOM HAyKe.



JlaGopaTopHble onbIT. MI3MeHeHe OKpaCKH WHANKATOPOB B PA3INYHBIX Cpejiax.

BemecTBa B okpy:kaloineil Hac NIpUpPoae U TeXHUKE

BemectBa B mpupose: OCHOBHBIE CBEJICHHS O BEIIECTBEHHOM cocTaBe reoctep u kocMmoca. [Tonstue o TexHocdepe. YncTelie BemecTBa u cMecu. CTeneHb
YICTOTHI ¥ BUJIBI 3arpsi3HeHN BemecTB. [IoHATHE O TOMOTEHHBIX U TeTEPOTeHHBIX cMecax. Pa3nenenne cmecei. OuncTka BemecTs: GUIBTPOBaHUE,
TUCTHJUTALINSA, KPUCTAJUTU3AINS, SKCTparupoBaHue, xpomarorpadusi, BO3roHka. MneHTuukaius BemecTB ¢ MOMOIIBIO OMPEIEICHNs TEMIIEPATyp IJIaBICHUS
u xunenus. Bemmectsa B TexHuKe. [lodydeHue BemecTs ¢ 3a1aHHBIMU CBOMCTBAMU — OCHOBHas TipoOsiema xumuu. [IoHsATHE 0 BelecTBax Kak O ChIpbE,
MaTepuanax 1 NpoayKiuu. BemecTBa opranndyeckue 1 Heopranuieckue. lleppoHauanbHble cBEICHUS 0 XUMUYECKOU TexHooruu. [lnanerapHslii xapakrep
BIUSHUS TEXHUKH Ha OKPYKaoIIyto cpeny. [IpupomooxpanuTensHoe 3HaYeHHE OYUCTHBIX COOPYKEHUH M SKOJIOTHYECKH YUCTHIX TEXHOIOTHH.

[lonsiTre 0 pacTBOpax Kak TOMOTEHHBIX (DU3UKO-XUMUYECKUX CHCTeMax. 3HaU€HUE PACTBOPOB IS )KU3HH YeIIOBEKA, CETLbCKOXO3SHCTBEHHOTO U
MPOMBIIIJIEHHOT'O IPOX3BOACTBa. PacTBOprMOCTh BelecTB. BrnusHue TexHocdepsl Ha IpUPOIHBIE IPECHBIE 1 MOPCKUE BOJbL. DakTOpHI, BIUSIONINE HA
PacTBOPUMOCTH TBEPABIX BEIIECTB U Ta30B. MI3MeHeHre pacTBOPUMOCTH KHCIOPOAa B CBA3H ¢ 3arps3HenneM BoJl. KosdduumenT pactBopumoctu. CiocoOsr
BEIPYKEHHSI KOHIIEHTPAIMH PACTBOPOB: MACCOBAsS OIS, MOJIIPHAsi KOHIIEHTPAITHSI.

JdemoncTpanmu. 1. Paznenenue cMmeceil pa3aMuHbIMUA METOAAMH: METOJIOM OTCTaUBaHUS; C MOMOIIBIO I€TUTEIbHON BOPOHKH; METOJJOM KOJIOHOYHOU
xpomatorpaduun. 2. Komnekuus pa3nuuHbIX cOPTOB He()TH, KaMeHHOTO yriis. 3. Konnekus npupoaHbIX U CHHTETUYECKAX OPraHUYeCKUX BEIeCTB. 4.
PacTBopenue BemecTB ¢ pa3uIHbIM K03 PHUIIMEHTOM pacTBOPUMOCTH. 5. Y CIIOBHS U3MEHEHUS PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEUIECTB. 6.
TennoBbie 3 QeKTHI IPH PACTBOPEHUH: PACTBOPEHHE CEPHOM KUCIOTHI, HUTPaTa aMMOHUSI.

JlaGopaTopHble onbIThI. 1. O3HaKOMIIEHHE C 00pa3aMy MPOCTHIX U CIOXKHBIX BEIIECTB, MUHEPATIOB M TOPHBIX MOPO/I. 2. Paznenenne cMecu cepsl U xkenesa,
paznenenue cmecu HeTr 1 BobL. 3. MccrnenoBanne GU3NIECKUX ¥ XUMHUECKAX CBOMCTB MPUPOIHBIX BEIIECTB (M3BECTHSIKOB). 4. M3yueHune BIusSHUSL
MprMecel B BEIMIECTBE Ha ero (Gu3ndecKre U XUMUYEeCKIe CBOMCTBA (B3anMOIeHCTBIE 1ab0paTOPHOTO W TEXHUYECKOTO KapOOHAaTa KANBIHUS C COJSTHON
KuCIoToH). 5. OOyriauBaHue OpraHuYecKuX BeliecTs. 6. CpaBHeHHE TPOO BOBI: BOJIONPOBOIHOMN, U3 TOPOJICKOIO OTKPBITOTO BOAOEMA. 3HAKOMCTBO C
oOpa3iamu MpOoAYKIINA XUMAYECKUX U CMEKHBIX C HUM TPOHU3BO/ICTB.

I[IpakTuyeckue padoTel. 2. O4ncTKa BEMIECTB METOJaMy (DUITBTPOBaHWSI, KPUCTAJUIN3AIINH, TIEPETOHKH, BOSTOHKH, XpOMaToTpaduu, SKCTparupoBaHus. 3.
PacTBopuMOCTSb BelliecTB

4. IIpurotoBieHUE PacTBOPOB 3aJaHHON KOHIICHTPAIIHH.

Pacuérnbie 3agaun. 1. [locTtpoerne rpadukoB paCTBOPUMOCTH BEIIECTB MPHU pa3INdHON Temmepatype. 2. Mcnons3oBanue rpadukoB pacTBOPUMOCTH ISt
pacu€ToB KO3 PHUIMEHTOB pAaCTBOPUMOCTH BEIIECTB. 3. BrIulceHne KOHIEHTPAIUA PACTBOPOB (MAacCOBOM JI0JIN, MOJISIPHOM KOHIIEHTPAIIMH) [0 Macce
pacTBOpEHHOTO BellecTBa U 00BbEMY MM Macce pacTBopuTelis. 4. BerunciieHre Macchbl, 00beMa, KOJIMYEeCTBa PACTBOPSHHOTO BEIIECTBA M PACTBOPUTEIIS 110
OIpeeNnEHHON KOHLIEHTPAIlMN pacTBoOpa.

IMonsTue o razax. Bosayx. Kuciaopoa. I'openne.

[TonsiTue o razax. 3akoH ABoraapo. Bo3nyx — cmeck razoB. OTHOCUTENbHAS TNIOTHOCTH Fa30B.

Kucnopon — xumudeckuit 3IeMEHT U IIPOCTOE BetmecTBO. Mctopust oTkpeITus kucinopoaa. Cxema onbiToB J.[Ipuctim n A.JI.JIaByasbe.

Annorponus. O30H. 3HaueHre 030HOBOro cios 3emid. [Ipobiiema Hapymenus ero nesoctHocTH. [loBbIIeHre coaepkaHus 030Ha B IPU3EMHOM CJI0€
arMocdepsl. [lonydeHne KucIopoaa B MPOMBIIIICHHOCTH | 1adopaTopru. XMMHUYECKUE CBOMCTBA Kuciopoaa. [Iporeccr ropeHus 1 MeIJIEHHOTO
okuciuenus. [IpumeHeHne kucioposa.

ATMocdepa — BozayliHas 000ouka 3emin. TeHIeHIIMN H3MEHEH S cocTaBa Bo3ayxa B X XB. OCHOBHBIC UCTOUHHKH 3arps3HEHHS aTMOC(EpHI.
TpancnopTHBIH nepeHoc 3arpsi3HeHuil. KpyroBopot kuciopoaa B npupoae. O BceMHUpHOM 3aKOHE 00 aTMocdepe.

demoncrpanun. 1. [Tloxydenue kucnopona. 2. Cxuranue B atMocdepe KHCI0poaa, cepbl, yriis, kpacHoro gocdopa, Hatpus, xenesa. 3. [loxydenue o3o0Ha.
4. BzanmoJeiicTBre 030HA C paCTBOPaMH WHAWTO U MOAUAA Kajus. 5. OMBITHL, MOATBEPKAAIONINE COCTaB Bo3ayXa. 6. OMBITH IO BOCTNIAMEHEHHIO U
TOPEHHUIO.

IIpakTHyeckast padora. 5. [lomyueHune K1cI0poia U U3YUEHNE €ETO CBOMCTB.

Pacuérnble 3agaun. 1. Onpenenenne OTHOCUTEIHHOMN INTIOTHOCTH Ta30B 10 3HAYEHISIM UX MOJIEKYJISIPHBIX Macc. 2. OnpezienieHne OTHOCUTENEHBIX



MOJIEKYJISIPHBIX MacC Ta3000pa3HbIX BEIIECTB 110 3HAYEHUIO UX OTHOCUTEIHHON TUIOTHOCTH.
Tema TBopuecKkoi paboThl. ICTOUHUKY 3arps3HEeHUs aTMOCGHEPHI M CITOCOOBI €ro MPEOI0ICHNUS.

OcHOBHBIE KJIACCHl HEOPTaHMYECKHX COeIMHEeHUIA.

Oxcunsl — cocTaB, HOMEHKIATYpa, Kinaccudukanus. [loHsATHE 0 THAPOKCHIAX — KUCIOTaX U OCHOBaHUAX. Ha3zBaHus u coctaB ocHOBaHMiA. [ uapokcorpymmna.
Knaccudukanms kucnor, ux coctas, HazBaHus. CocTaB, Ha3BaHUsI COJICH, IpaBUIla cOCTaBICHUS POpMYI coleil.

XWMHYECKHE CBOWCTBA OKCHIIOB. BimsiHIE cocTaBa KUCIOT HAa XapaKTep WX CBOMCTB (HA MPUMEpPax COJITHOM B cepHO# KucioT). OOnie XUMUYECKHE
cBoMcTBa KUCIOT. PacTBopuMocTh kucnot. Kucnotasie noxan. Gusnueckue CBOWCTBA U CIOCOOBI MOMYYEHHS miefoueil. XMMUYeCKHe CBOMCTBa Coneit
(B3anMoIeHiCTBHE PaCTBOPOB COJICH ¢ pacTBOpaMU LIeJodYel U MeTajulaMu). | eHeTHuecKas CBs3b KJIacCOB HEOPTaHMUECKUX COeTUHEHNH. AMQOTEPHOCTD.
Oxcunpl U ruApoKcuabl, obnanaromme amporepasivu cBoiictBamu. Knaccngukanusa Heoprauudeckux BemmecTs. Ilepuoauueckoe n3MeHEHHE CBONCTB
XMMUYECKUX IEMEHTOB U UX COeIMHEHUI! (Ha IpUMepe OKCUI0B, THAPOKCHIOB U BOAOPOAHBIX COCIUHEHUM).

JemoncTpanuu. 1. OOpasisl COSTUHEHUN — MPEICTABUTEIICH KUCIIOT, COJICH, HEPaCTBOPUMBIX OCHOBAHUH, IEIOUeH, OKCHIOB. 2. OIBITHI,
WTIOCTPUPYIOLINE CYIIECTBOBAaHHE TeHETHUECKOHM CBA3M MeXAy coenuHeHusMu docdopa, yriaepoaa, HaTpus, Kanslus. 3. B3aumoaeiicTBue KanpLuus u
HaTpus ¢ BonoH. 4. JlelicTtBrue HHAUKATOPOB. 5. ONbIThL, WUTIOCTPUPYIOIINE XUMUYECKUE CBOMCTBA OTJACIbHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUN. 6.
OO6pa3ipl MPOCTHIX BEIIECTB U UX COCTUHEHUH (OKCHUA0B M THAPOKCHIOB), 00Pa30BaHHBIX 3JIEMEHTaMHU OJHOTO MEpUOIa.

JladopaTopHbie onbIThI. 1. PaccMoTpenue oopasios okcuaos (yriaepoaa (1V), Bogopona, pocopa, meau, kKanbiius, xkenesza, kpemuust). 2. Habnronenue
PacTBOPUMOCTH OKCHIOB aJIFOMUHMS, HATPUS, KaJIbIMs, MeH B Boe. 3. OnpeneneHue cpeapl MOMyYeHHBIX PACTBOPOB € IIOMOIIBIO HHIUKATOPA. 4.
Paccmotpenue 00pa3ioB cosieli v onpeeiicHUe UX paCTBOPUMOCTH. 5. B3aumoelicTBrue OKCHIIOB Kalibius U (pocdopa ¢ BOAOH, ONpe/ie/icHUe XapakTepa
o0pazoBaBIIerocs THAPOKCH A € TIOMOIIBI0 HHANKaTopa. 6. Baanmoneiicteue okcunos meau (1) u nmHKa ¢ pacTBOpoM cepHOit KucioThl. 7. [lomydenue
YIJIEKUCIIOTO ra3a U B3aUMOJCICTBUE €ro ¢ U3BECTKOBOM BomoH. 8. MccnenoBaHue CBOMCTB COJITHOM M CEPHOM KUCIOT C UCHOIb30BaHUEM MHIUKATOPOB. 9.
B3anmogeiicTBue MeTayuioB (MarHus, IWHKA, jKeJe3a, MeJi) ¢ pacTBopamu KucioT. 10. 3MeHeHne okpacKku HHIUKATOPOB B pacTBopax Ienoueit. 11.
B3aumogeiicTBue pacTBOpOB KUCIIOT co 1mienodaMu. 12. BzanMopeiicTBre pacTBOPOB KHCIOT ¢ HEPACTBOPUMBIMHU OcHOBaHUAMU. 13. [Tomyuenue
HEPacCTBOPUMBIX OCHOBAHMH M UCCIIEIOBAaHUE UX CBOMCTB (Ha mpuMepe ruapokcuaa nuHka). llpakruyeckas padora. 6. McciaenoBanue CBOWCTB OKCHIOB,
KHCJIOT, OCHOBAaHH.

Paznen 2.
BemecTBa M XUuMHYeCKHe PeAKIIHU B CBETE YJIEKTPOHHOH Teopuu.

CtpoeHue aToma.

Crpoenne aroma. CTpoeHwe 3JIEKTPOHHBIX 000I0YEK aTOMOB DJIEMEHTOB: S-, P-, d-, f-aekTpoHEl. MecTo 371eMeHTa B TIEPHOAMYECKON CHCTEME 1
3JIEKTPOHHAS CTPYKTYypa aToOMOB. PannoakTuBHOCTS. [IoHsATHE O PEeBpaIICHUH XUMUYECKUX JIEMEHTOB.

JdemoncTpamuu. 1. Cxemsl onbiToB TomcoHa, pesepdopaa, Musuinkena. 2. CXeMbI OITBITOB, ITOATBEPIKIAIONINX CBOHCTBA 3JICKTPOHA KaK YACTHIIBI M KaK
BOJTHBL 3. Mojenn aTOMOB Pa3IUIHBIX 3JIEMEHTOB.

Ilepuoguyeckmii 3aK0H M mepuoguYeckas cucrema 3neMeHToB JI.M.Menaeneea.

CBoiicTBa XUMHYECKHX JIEMEHTOB U UX M3MeHeHMs. Kimaccudukanys XuMHUIecKuX 31eMeHTOB. OTKPBITHE IEPHOANYECKOro 3akoHa. CTpoeHue aTOMOB
SJIEMEHTOB MAJbIX M OOJNBLINX MEPUOIOB, TTIABHBIX M MOOOYHBIX NOATpyMIl. DopMynHpOBKa NEPHOAMYECKOTO 3aKOHA B COBPEMEHHON TPAKTOBKE.
Ilepuoauueckas cuctema B cBeTe CTpoeHuUs aroMa. PU3HUECKUM CMBICI HOMepa nepruoa u rpymnibsl. CeMeicTBa 3J1eMEHTOB (Ha IpUMepax LIeIOYHbIX
METAaJUIOB, I'aJOI'€HOB, HHEPTHBIX ra3oB). XapakTepUCTUKA XUMUUECKUX CBONCTB JIEMEHTOB IVIaBHBIX NOATPYII U IEPUOANYHOCTh UX U3MEHEHUS B CBETE
3JIEKTPOHHOTO CTPOEHUS aToMa. DJIEMEHTHI, COEAUHEHUs] KOTOPBIX HPOSBISIOT aMpoTepHble cBOHCTBAa. OTHOCUTEIbHAS JIEKTPOOTPUIIATETLHOCTD
asieMeHTOB. OO0111ast XapaKTepUCTHKA JIEMEHTa Ha OCHOBE €ro MOoJI0XKeHuUs B epuoauueckoii cucteme J{.1.MeneneeBa. 3HaueHre NEPUOJUUECKOTO 3aKOHA
JUISL pa3BUTHSI HAYKU U TEXHUKHU.

Ponp nepuoanyeckoro 3akoHa B CO3JaHUM HAyYHOW KapTHHBI MHpa.



Jemoncrpanuu. 1. Habop crnaiinos, kogorpamm, tadauil «Ileproandeckuii 3aKoH U CTpoeHUE aToMay. 2. JleMoHcTpalus 00pa3IoB IISIOUYHBIX METAUIOB U
rasoreHoB. 3. B3anmozeiicTBre meI0YHbIX METAIOB U TaJIOT€HOB C MMPOCTHIMU U CIIOKHBIMHU BeriecTBaMu. JlabopaTopHbie onbIThl. 1. MccienoBanue
CBOMCTB aM()OTEPHBIX THAPOKCHIIOB H IICITOUEH.

CTtpoeHue BemecTna.

BajeHTHOE coCTOsIHME aTOMOB B CBETE TEOPUH JICKTPOHHOTO CTPOCHHUs. BaneHTHbIE 37IeKTpOHBL. XUMHUUecKas cBs3b aToMoB. KoBajieHTHas CBS3b U
MexaHu3M e€ oOpa3oBanusl. HemonsipHas 1 mossipHasi KOBaJIeHTHas CBsI3b. CBOICTBA KOBAaJIEHTHOM CBA3U. DJIEKTPOHHBIE U CTPYKTYPHbIE ()OPMYIIbI BELIECTB.
Honnas cBs3b 1 MexaHu3M € oO0pazoBanms. CBoiicTBa HOHOB. CTeIeHb OKHUCICHUS.

[Tpupoxa xumudeckoi cBsi3u U e€ THIbl. OTHOCUTENLHOCTD TUIIOJIOTUH XUMUYECKOH CBSA3U. BrusiHue THIIa XUMHYECKOH CBSI3H Ha CBOMCTBA XMMHYECKOTO
COETUHEHMUS.

Kpucramnnueckoe crpoerue Bemiects. Kpucraminueckue peméTky: aTOMHas1, HOHHAs, MOJIEKYJISIPHAs! — M X XapaKTEPUCTHKH.

ypOBHI/I XUMHYECKOMN opraHmsanyu BEUICCTB. 3aBHCHUMOCTH CBOMCTB BCHICCTB OT UX CTPOCHUA.

JdeMoncTpanmu. 1. B3anMoneiicTBie HaTpHs ¢ XJIOpoM. 2. Moenu KpUCTAIITMUYECKHUX PEIETOK BEIIECTB C MIOHHBIM, aTOMHBIM U MOJIEKYJISIPHBIM
cTpoerneM. 3. Boccozmanue 1e0CTHON CTPYKTYPhI XJIOpHIa HATPHs TyTEM HAIOXKeHUs Habopa komokapt. 4. Bosronka fiona. 5. Ucnapenue TBEpa0TO
YIIIEKHUCIIOTO rasa.

Tema TBOpueckoii paboThl. PaccMoTpenne u aHaIM3 B3aMMOOOYCIOBICHHOCTH COCTaBa, CTPOCHUS, CBOMCTB BEIIECTBA M €r0 MPAKTUYECKOro 3HAYeHUs (Ha
M00OM TIpEMEpe).

XuMHYeCKHEe peaKlu B CBeTe 3J1eKTPOHHOI TeOpUM.

®uznyeckasi CylIHOCTh XUMUYECKON pEeaKLMH.

OnekTpoHHbBIe ypaBHeHuUs JIptouca. Peakimu, mpoTekaroiye ¢ i3MEHEHHEM 1 0e3 W3MEHEHUs cTeneHel okuciieHns. OKUCIUTENEHO — BOCCTAHOBUTEIIBHEIC
peakuuu. [Iporieccsl OKMCIEHHS 1 BOCCTAHOBIICHNUS; UX €IMHCTBO U MIPOTHBOIIOJIOKHOCTh. COoCTaBieHNE ypaBHEHUI OKUCIUTEIHHO - BOCCTAHOBUTENIBHBIX

peaknuii , paccTaHOBKa KOA(QPHULIHUEHTOB METOAOM JIEKTPOHHOT0 OaslaHca, 001Ias XapaKTepHCTHKA.

Knaccudukanms XUMUYECKHX peaKkifii B CBETE 3JICKTPOHHON TEOPHH.

JdemoHncTpanuu. IIpruMepsl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI PA3IIMYHBIX TUIIOB: TOPEHUE BEILIECTB, B3aUMOICHCTBHE METAJUIOB C TAJIOT€HAMU,

cepoii, a30TOM,00pa30BaHue HUTPUTA JINTHSI), PACTBOPAMH KUCIIOT U colicii. Bomopon u ero BaxHeiilme coeTuHeHNs.

Bonopon B kocMoce. Snepubie peakiuu Ha Counnite. Bogopos B 3emuoii npupoae. [lonyyenue Bogopoza B tabopaTopun. Bogopoa — XUMHYECKUH 3JIEMEHT
1 TIPOCTOE BEIECTBO. DHEPrUs CBSI3U B MOJIEKyJie Bojopoaa. M3oTonsl Bogopoaa. Pusndeckre 1 XUMHUYECKHE CBOMcTBa Bofopoaa. Boropon B OBP.
[Ipumenenue Bogoposa. IIpoMblieHHOE OTydYeHne BoJopoa. Bogopo — 3KONOrHYECKH YMCTOE TOIUIMBO; NEPCIEKTUBEI €r0 UCO0Nb30BaHuA. OKcua
BOJIOPOJIa — BOJIa: COCTaB, IPOCTPAHCTBEHHOE CTPOCHUE, BOAOPOAHAS CBsI3b. DUBNKO-XUMHUUYECKHE CBOMCTBA BObI. MI30TOMHBIN cocTaB BoAbL. Tskenas
BOJIa 1 0COOEHHOCTH ee cBOWCTB. [lepokcuy] Boopoia: coctaB, CTpOeHHE, CBOWCTBA, MPUMEHEHHUE, Tiepokcn/] Bojopoa B OBP.

Jdemoncrpanuu. 1. [loxyuenune Bonopoa B taboparopun. 2. 3apsaka U ucnoiabp3oBanue annapara Kumma. 3. Jlerkocts Bopopona. 4. Auddysus Bonopona.
5. 'openne Bogopoaa. BoccranoBnenne Mean U3 €€ OKCHIa B TOKE BOAOpoa. 7. OTBITHI, MOATBEPKIAIOIINE XUMHIECKIE CBOMCTBA BOJBI. 8. XUMHYECKUE
CBOMCTBa NIEPOKCHIa BOAOPOIA.

JlaGopaTtopHble onbiThl. 1. [lonyuenue Bogopoaa u u3yueHue ero cBoiicts. 2. BoccraHOBUTEIbHBIE CBOWCTBA BOJIOPOA.

I'anorenst.

XapaKTepuCTHKA TAJIOT€HOB KaK XMMUYECKUX AJIEMEHTOB U MPOCTHIX BemecTB. CTpoeHne aTOMOB rajioreHoB. HaxoxaeHne raJoreHoB B IPUPO/IE.
dusnveckre U XMMUYECKHE CBOMCTBA rajoreHoB. [lonydeHne xiiopa 1 XJIOpOBOIOPO/ia B JIA0OPATOPHUH U IPOMBIIIIICHHOCTH. broornyeckoe 3HauCHHE
rayioreHoB. ["ajoreHpl U OTPaBISIONINE BEIICCTBRA.

Jdemonctpamuun. 1. [Tomydenue xmopa. 2. BzanMoaeicTBre ¢ XJIOpPOM HATPHs, CYPBMBI, XKene3a, KpacHoro ¢ocdopa. 3. ObeciBeunBaHUE XJIOPOM KPACSIITUX
BemecTB. 4. CuHTe3 XJ1opoBoaoposa. 5. [lomydenne XJIopoBoopoaa peakueir 0OMeHa 1 pacTBOPEHHUE €ro B Boje. 6. B3anMopeiicTBue Opoma 1 roja ¢



METaJUIaMH;, pacTBOpa noja ¢ KpaxmaioM. 7. PactBopeHre 6poMa u Hojia B BOJIE U OPraHMYECKHX pacTBOPUTENSIX. 8. B3anMHOE BhITECHEHHE TaIOTCHOB.
JlaGopaTopHble onbIThI. Pacro3HaBaHue CONSTHON KUCTIOTHI, XJIOPUIOB, OPOMHUIIOB, HOJTUIOB.
IMpakTnueckue 3ansiTus. 8. [loyueHre CONSIHOM KUCITOTHI U OMBITHI C Hell. PellieHne 9KCIepUMEHTANBHBIX 33/1a4 110 TeMe «I aloreHbI».
Pacuernble 3a1auyu. Brrancienue o0beMa ra30B 1Mo KOJINYECTBY BEIECTB.

TEMATHUYECKOE IINTAHUPOBAHUE

No Tema KonnyecTBo yacoB mmo padoueit KonnuecTBo 4acoB nmo nporpamme
porpaMme
1 Benenue 2 3
2 XHUMHUYECKHUE DIIEMEHTHI U BELIECTBA B CBETE 16 15
ATOMHOMOJIEKYJIIPHOTO YUeHHSI. XUMUYECKUE PEeaKIIMU. 3aKOHbI
COXpaHEHMsSI MACChl U YHEPTUU
3 | Meroabl U3y4eHUsI XUMUH. 2 2
4 BenectBa B 0OKpykaroiieil Hac MPUPOAE U TEXHUKE. 4 6
5 [Tonsitue o razax. Bo3ayx. Kucnopon. I'openue. 7 7
6 OCHOBHBIE KJIACChl HEOPTAHNMYECKUX COSTUHEHUH. 9 11
7 Crpoenue aToma. 3 3
8 [lepuoanueckuii 3aK0H U IEPUOANYECKAsE CUCTEMA PJIEMEHTOB 5 3
.. Menneneena.
9 | Crpoenue BemiecTBna. 6 4
10 | Xumudeckue peakiiuy B CBETE JICKTPOHHOMN TCOPHH. 2 4
11 | Bogopon, poskaaromiuii BOgy U SJHEPTHIO. 4 3
12 | l'amorensl. 4 5
Peseps 2 4
Hroro 68 70
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