


Padoyast nporpamma no xumuu 8-9 kiace Ha 2023-2024 yu. rog (I'.E. Pyxzutuc, @.I'. ®enbpaman)

IHosicHUTEAbLHAA 3alIHCKA

Pabouas mporpamma ydyeGHOro Kypca mo xumuu i 8- 9 kiacca paspaborana Ha ocHoBe PI'OC
BTOPOT'O MOKOJIEHUS, IPUMEPHOU MpOorpaMmbl OCHOBHOIO o00miero obOpa3zoBaHusi mo xumuu, lIpumepHoii
IIporpaMMbl OCHOBHOTO o0IIero obpa3zoBaHus no Xxumuu u IIporpammsel Kypca xumuu ais 8-9 KiaccoB
oOmieobpa3oBarenbHbIX yupexaenuid, aBrop H.H. INapa. (Xumusa. Paboune nporpammsl. [lpenmernast nunus
yueOHukoB [ .E.Pymutnca, @®.I'. ®Denpamana 8-9 xmaccel: ydeb. mocobue s o001meoOpa3oBar.
opraam3anmii/ H.H Tapa. - 3-e u3g.,mepepad.-M.: [IpocBemienue, 2014.-48c. — ISBN 987-5-09-065302-2 ).
JanHas pabGouasi mporpamma peajnu3yercss B yuyeOHuKax A oOuieoOpaszoBaTenbHbIX yupexaeHuil I'.E.
Pymsutuca u @.I'. ®enpamana «Xumust. 8 kimace» u «Xumus. 9 kiacey. [IporpamMma mo XuMuu i1 OCHOBHOM
HIKOJIBl COCTaBJieHa Ha oOcHoBe: @DyHAAMEHTANBHOIO sjpa COJAep)KaHus oOuiero oOpa3oBaHUS MU B
COOTBETCTBUM € ['0Cy1apCTBEHHBIM CTaHAApTOM 0011ero oopasoBanus (mpruka3 MuHucTepcTBa 00pa3oBaHUsS
u Hayku Poccuiickoit denepanuu ot 17.12.2010 1. Ne 1897).

[IporpaMMa oOpueHTHpOBaHa Ha peaju3alUl0 B TOM YHCIE€ B IIEHTpe 00pa3oBaHus
€CTeCTBEHHOHAYYHOM M TeXHOJOoruueckoi HampamieHHocTeill «Touka pocrtay, cozmaHHoro Ha 6aze MBOY
«Ucrobnusiackass COILl» ¢ menplo pa3BUTHA y OOYYalOIIUXCS E€CTECTBEHHOHAYYHOH TPaMOTHOCTH,
(dbopMHUpOBaHHUS  KPUTUYECKOTO M KPEaTUBHOI'O  MBIIUICHHUS,  COBEPLICHCTBOBAaHMS  HAaBBIKOB
€CTECTBEHHOHAyYHOM U TEXHOJOTMYECKON HaIlpaBI€HHOCTH, a TakKXKe JJIs MPaKTU4YEeCKOW OTpadOTKU
y4eOHOro MaTepuaa o yueOHOMY NMpeaMeTy « XUMUS.

Ha 0a3e mnentpa «Touka pocra» oOecreuuBaeTcs peaim3aiusi 00pa30BaTeIbHBIX IPOrPaMM
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HAaINpaBICHHOCTEW, pa3padOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cepe oOpasoBaHus W C yd€TroM pekoMeHmanui dDemepanabHOTO
ormepatopa yueOHOro mpenMera «Xumwus». OOpa3oBarenbHas NporpaMma TO3BOJISET HWHTETPHUPOBATH
peanm3yeMsble 3/1eCh MOAXO0/IbI, CTPYKTYPY U COJCpKaHUE TPU OpraHu3anuy 00y4eHHss XUMUU B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e JIIo00ro u3 AOCTYMHBIX yueOHO-MeToandeckux komruiekcoB (YMK). McnonszoBanue
o0opynoBaHus MeHTpa « Touka pocTay MO3BOJISET CO31aTh yCIOBHS:

® ISl PAaCUIUPEHUS COJIEPKAaHUS IKOJIBHOTO XUMUYECKOTO 00pa30BaHuUs;

® JJIS ITOBBIIICHUSA IO3HABaTEIbHON aKTUBHOCTH 06yan01u1/1xc;1 B CCTCCTBGHHOHay‘IHOﬁ 06J'IaCTI/I;

e s pa3BUTHS JUYHOCTH peOcHKa B mporecce OOyYeHHs XHMHH, €ro CIOCOOHOCTEH,
(GhOopMHUPOBaHUSA U YJIOBIETBOPEHHS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

e s paboThI C OJJTapEHHBIMU HIKOJILHUKAMH, OPTaHU3AlMK UX PA3BUTHUS B PA3IMYHBIX 00JACTIX
00pa30BaTEILHOM, TBOPYECKOM IEATEITHHOCTH.

[Tpumensist 1udpoBbie 1A0OPATOPUN HA YpOKaX XUMHHU, y4allMecs CMOTYT BBIIOJIHHUTH MHOXECTBO
71a00paTOPHBIX pabOT U HIKCIEPUMEHTOB 10 MPOrPaMMe OCHOBHOM IIKOJIBI.

Onucanue MaTepuaIbHO-TeXHH4YeCKOl 0a3pl meHTpa «Touka pocTa», HCNOJAb3YeMOro IJisi
peanu3anuuodpa3oBaTeJbHbBIX IPOrPaMM B PAMKAX NPENOJABAHUS XHMHH.

[Mudposas (xommbiorepHas) madoparopust (LIJI), mporpaMMHO-anmapaTHBI KOMILUIEKC, JAaTYAKOBAs
cucTeMa — KOMIUIEKT y4eOHOro 000py0BaHUs, BKIIOYAIOLINI U3MEPUTENbHBINA 00K, HHTep(eic KOTOPOro
MO3BOJISIET 00ECIeunBaTh CBSI3b C IMEPCOHAIBHBIM KOMITBIOTEPOM, M HAOOp ITaTYMKOB, PETHUCTPHPYIOIINX
3HA4YEeHUs Pa3TUYHBIX PU3MUECKUX BEIUUYUH.

JlaTuMk TeMmepaTrypbl IUIATHHOBBI — TPOCTOW M HaACKHBIM JaT4YMK, [pEeJHAa3HAYEH JUIs
U3MEpEHUs TEMIIEpATYphl B BOJHBIX PACTBOPAX U B Ta30BbIX cpeaax. MmeeT pa3inuuHblil 1uana3oH U3MEpPEHUN
ot —40 o +180 ~C. TexHuuecKkue XapaKTEpUCTUKH JJaTYUKa YKa3aHbl B MHCTPYKIUH 110 IKCIUTyaTallUH.

JaT4uK ONTHYECKOH NJIOTHOCTH (KOJOPUMETP) — MpeJHA3HAUYEH ISl U3MEPEHHUS! ONTUYECKOU
IJIOTHOCTA OKpALIEHHBIX pacTBOpoB. HMcmonedyercs mnpu wuzydeHun TteM «PactBopb», «CKOpOCTb
XUMHYECKUX PEAKIUI», ONPEICIICHUN KOHLICHTPALMU OKPAILICHHBIX HOHOB.

Jatunk pH npennazHadeH Uil U3MEpeHUs BoaopoaHoro mokaszarens (pH) BOIHBIX pacTBOpOB B
Pa3IUYHBIX UCCIIETOBAaHUIX 0OBEKTOB OKPYKAIOIIEH CPEJIbI.



JlaT4uK JJIEKTPONPOBOJIHOCTH INPEJHA3HAYECH Ul W3MEPEHUS YACIBHOM 3JIEKTPONPOBOIHOCTH
XKHUJKOCTEH, B TOM 4YHCIE€ M BOJHBIX pacTBOpPOB BewlecTB. IlIpuMeHseTcs Ipu U3y4YEHHUU TEOPUHU
INEKTPOJIMTUYECKON JUCCOLIMALUH, XapAKTEPUCTUK BOJHBIX PACTBOPOB



Y4yeOHo-MeTOAHYEeCKNI KOMILJIEKT.

HpI/I COCTaBJICHNHU pa60qel71 MporpaMmal UCITOJIB30BAJICAH y‘le6HO—MCTO,Z[H‘IeCKI/Iﬁ KOMILICKT

014 yuumens:
l. CranmapT OCHOBHOTO 00IIIero 00pa3oBaHHs M0 XHMHUH.
2. [TpumepHas mporpaMMa OCHOBHOT'O 0011ero 00pa3oBaHus M0 XUMUH.
3. bpeiirep JIL.M., baxenoBa A.E. Xumwusa 8-11 xmaccel. Pa3BepHyTOoe TemaThyeckoe IJIaHUPOBAHUE IO Yy4eOHHKAM
I'.E.Pyn3utuca, ®.I".®enpnmana. — Bonrorpaa: n3natenbcTBO «YUuTenby, 2008.
4. I'apa H.H. Xumusa. Paboune nporpammel. [Ipenmernas nunus yueOnukoB I'. E. Pymsutuca, @. I'. denpamana. 8 — 9
KJIACCHI : IocoOme I yunTesei oomeodpa3osart. opranusanuii / H.H. I'apa. — 2-¢ u3a., gomn. — M. : [IpocBemenue, 2013.
5. I'apa H.H. Xumus: ypoku B 8 knacce: nocodue ais yuutenst/ H.H. 'apa. — 2-e u3z., nepepab. — M.: IIpocsemienue, 2014.
6. I'apa H.H. Xumus. KonrposnbHsie u mpoBepounsie padotsl. 8-9 knacesl / H.H.I'apa. — [Ipoda, 2004.
7. Pagenkuii A.M. Xumust. [Qunaktudecknii matepuan: 8 — 9 xiaccsl: [Tocobue anst yuuteneit o0meoOpa3oBaTeIbHBIX
yupexnaenuit / A.M. Pageuxuii. — 3-e u3z. - M.: [Ipocsemenue, 2011.
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Pymsutuc I'. E. - M.: IIpocBemenue, 2016.

2. I'apa H. H. Xumus. 3a1aqduk ¢ «TOMOITHAKOMY. 8 — 9 KIIacChI :moco0ue [Tl ydanmxcsi 00meo0pa3oBar. YIpeKACHHMA /
H. H. I'apa, H.W. I'aGpyceBa. — 4-e uza. — M. : [Ipocsemenue, 2013.



Oouan xapakmepucmuka y4eonozo npeomema
B coneprkaHun JaHHOTO Kypca MpeaCTaBIeHbl OCHOBOIOJIATaloINe TEOPETUIECKHE CBECHNS [0 XMMHH, BKJIIOYAIOIINE U3YYEHUE COCTaBa U CTPOCHHUS
BEIIECTB, 3aBUCMOCTH MX CBOWCTB OT CTPOEHUS, MCCIECIOBAHNE 3aKOHOMEPHOCTEH XMMHYECKHX IMPEBpAIICHUH M IyTe YNpaBJIeHHUS UMHU B IIEJSX
MOJIyYEeHHUs BEIIECTB, MaTEPUAIIOB, SHEPTHH.
Coneprkanme yaeOHOTO TpeIMeTa BKIIIOYAET CBEICHUS O HEOPTraHMYECKHX BEIIECTBAaX, UX CTPOCHHH M CBOMCTBAX, a TAK)KE XUMHUYECKUX IPOIECCaX,
NPOTEKAIOIUX B OKpyskatoiieM Mupe. Haubonee cioxuble sneMenTsl OyHIaMEHTaIbHOTO SApa coAepkKaHus 001ero oopazoBaHus M0 XUMUH, TaKue,
KaK OCHOBBI OPIraHMYECKOM M MPOMBIIIIEHHOW XUMHH, IEPEHECEHBI B IPOTpaMMy CpeaHeH (IT0JIHOI) 00111e00pa3oBaTeIbHOM IKOJIBI.
TeopeTnueckyo OCHOBY M3y4YCHMs HEOPTaHUYECKOM XMMMU COCTaBIISIET aTOMHO-MOJIEKYJISIpHOE yueHue, nepuoauueckuil 3akon JI.M. MenneneeBa ¢
KPaTKHMHU CBEACHUSMHU O CTPOCHUHU aTOMOB, BU/IaX XUMHUYECKOW CBS3H, 3aKOHOMEPHOCTSX MPOTEKAaHUN XUMHUECKUX PEAKINi, CBOWCTBAX, MIOJYYCHUH,
IPUMEHEHUU METaJJIOB, HEMETAJJIOB U MX COAMHEHUH, 3HAKOMCTBO C BaXKHEUIIIMMH OPraHUYEeCKUMH BELIECTBAMU
B m3y4eHnu Kypca 3Ha4UTENbHA POJIb OTBOAUTCS XUMUYECKOMY 3KCIIEPHMEHTY: MPOBEJICHUIO MPAKTHUECKUX H JIAOOPATOPHBIX padOT M OMMHMCAHUIO UX
pe3yJIbTAaTOB; COOIIOACHUIO HOPM U IPABUII TOBEJICHHS B XMMUYECKHX JIAOOPATOPHSIX.
OCHOBHBIC Ye1u N3yICHUS] XUMHUH HATIPABJICHBI:
Ha 0CcBOeHUe 8adCHeUuux 3Hanuti 00 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMHUH, XMMUYECKON CUMBOJIHKE;
Ha oeladeHue ymeHusAmMu HAOIIOJATh XMMUYECKHE SBJICHUS, NPOBOJUTh XWMHUYECKHUH SKCIIEPUMEHT, MPOM3BOIUTH pPACcUyeThl Ha OCHOBE
XUMHYECKUX (POPMYJ BEUIECTB U YPABHEHUI XUMHUECKUX PEAKIINH;
Ha pa3eumue TO3HABATEIIbHBIX WHTEPECOB M HMHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH B MpoIlecce MPOBEACHHS XUMHYECKOTO HKCIEPUMEHTa,
CaMOCTOSTEJIBHOTO IPUOOPETEHUS 3HAHUN B COOTBETCTBUH C BO3HUKAIOIUMHU KU3HEHHBIMH OTPEOHOCTIMY;
Ha 80CNUmMAHue OTHOIICHHUS K XMMHHU KaK K OJHOMY W3 (YHIAMEHTAIBHBIX KOMIIOHEHTOB €CTECTBO3HAHUS W AJIEMEHTY OOIICUEIIOBEUYECKOM
KYJIBTYPBI;
Ha npumeHeHue NOIYYeHHbIX 3HAHUU U yYMeHuti 1751 0€30IaCHOr0 MCIOIb30BaHMS BELIECTB U MAaTEpPHAJIOB B OBITY, CEJILCKOM XO3SCTBE U Ha
MIPOM3BOJICTBE, PEIICHHUS MMPAKTHYECKHUX 3a/1a4 B MMOBCETHEBHOMN KU3HH, MPEAYIPEKICHHS SBICHUH, HAHOCSIINX BPE 30POBBIO YeJIOBEKa
U OKpYXKarollee cpeje.
OnHoli W3 BaKHEHIIMX 3aJa4 OCHOBHOTO OOIIEro 0Opa3oBaHUSs SBISIETCS MOATOTOBKA OOYYArOIIMXCS K OCO3HAHHOMY W OTBETCTBEHHOMY BEBIOOpPY
KM3HEHHOT0 U IpodeccuoHaIbHOro myTu. O0yyaromuecs: JOKHBl HAYyYUThCSI CAMOCTOSATENIBHO CTABUTh LI M ONPENENITh MyTH UX JTOCTUKEHUS,
MCTIOJIB30BaTh MPUOOPETEHHBIN B IIKOJIE ONBIT B pEaIbHON JKU3HH, 32 paMKaMH Y4eOHOTO Tporiecca.
XuMmus Kak y4eOHbIH MpeaIMeT BHOCUT CYIIECTBEHHBIN BKJaJ B BOCIUTAHUE U pa3BUTHE OOYYAIOLIUXCS; OHA MPU3BaHA BOOPYXKHUTh UX OCHOBAMHU
XUMHUYECKUX 3HAHWHA, HEOOXOAWMBIX /ISl TIOBCEAHEBHOW >KM3HU, 3AJI0KUTh (YHIAMEHT /ISl JaJbHEUIIETO0 COBEPIICHCTBOBAHUS ATHX 3HAHHM, a
TaKXe CIoCOOCTBOBaTH OE€30IIaCHOMY MOBEICHUIO B OKpYXaroIlel cpesie 1 Oepe’KHOMY OTHOLIEHHUIO K Hell. Pa3BuTHe no3HaBaTeIbHBIX MHTEPECOB B
MpoIecCe CaMOCTOSITEIPHOTO MPHOOPETEHUS] XMUMHWYECKHX 3HAHWNA W HCIIOJIB30BaHHME PA3JMYHBIX HCTOYHUKOB HH(GOpMAIMKA, B TOM YHCIIE
KOMITbIOTE€PHBIX.
Bocnuranue yOeXI€eHHOCTH B TIO3UTUBHON POJIM XUMHUH B )KH3HH COBPEMEHHOTO 0O0IIeCTBa, HEOOXOJMMOCTH XMMUYECKH TPAMOTHOTO OTHOLICHHUS K
CBOEMY 3/I0POBbIO U OKpY’KaIOLIeH cpeie.



Mecmo yuednozo npeomema 6 yueoOHom niamne
OcoOeHHOCTH coNiepKaHusl Kypca «XUMHUS» SIBISIFOTCS TIIaBHOW MPUYUHON TOTO, YTO B 0a3UCHOM y4eOHOM (00pa3oBaTeNbHOM) IUIAHE ATOT MPEAMET
MOSIBIISIETCS TIOCJICIHUM B DSy €CTECTBEHHOHAYYHBIX MHUCIMIUIMH, TOCKOJIBKY JIJII €r0 OCBOCHHUS UIKOJIBHUKH JOJDKHBI 00JIalaTh HE TOJBKO
OTIpe/IeNIeHHBIM 3aI1acoM MpeABapUTEIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHUI, HO U JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.
B ob6pazoBaTenbHON porpaMme 1Mo XUMHH Ha U3y4eHUE XUMUU B 8 U 9 Ki1accax OTBOJIUTCA 2 4yaca B Henento, 68 yacoB B roja. Peanuzanust naHHoM
MPOrpaMMBbl CIIOCOOCTBYET UCTIOIB30BAHUIO Pa3HOOOPa3HBIX (hOpPM OpraHU3alMU yueOHOTOo Mpoliecca, BHEAPEHUIO COBPEMEHHBIX METOI0B O0yUeHUs
Y TIeJJarOTUYECKUX TEXHOJIOTHH.
Pe3ynomamul oceéoenus yuednozo npeomema
OcHoBHOI (hopMoii opraHmM3anuu y4eOHOTO Tpolecca SBISIETCS KIACCHO-ypouyHas CHCTeMa. B KadecTBe JONOJIHHUTENBHBIX (OPM OpraHH3aluu
00pa30BaTeNIbHOTO TMpoIlecca HCMOJb3YyEeTCsl CHCTeMa KOHCYNBTAIMOHHON TONICPKKU, WHANBUAYAIbHBIX 3aHSATHI, caMmocTosTenbHas paboTa
yYaluxcs ¢ MCHOJb30BaHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOrMi. OpraHusanus CONPOBOXKJEHUS yyalllMXCs HalpaBlieHa Ha CO3JaHUE
ONTUMAJIFHBIX YCIOBHI 00yUYeHUS; UCKITIOYEHHE MICUXOTPAaBMUPYIOMIUX (PAaKTOPOB; COXPAHEHHUE NICUXOCOMATHUECKOTO COCTOSIHUS 3JOPOBBS yUalTNXCS;
pa3BUTHE TIOJIOKUTEIBHOW MOTHUBAIIMKM K OCBOCHHIO ITPOTPAMMBI; pa3BUTHE WHIUBUIYAIbHOCTH U OJIAPEHHOCTH KaXKJI0T0 peOeHKa.
PaGouas mporpamma npenycMmarpuBaeT (JOpMHUPOBAHKE Y yUAIIUXCS 001Iey4eOHbIX YMeHHii 1 HABBIKOB, YHUBEPCAJIbHBIX Y4eOHBIX JAeiicTBUI 1
KJII0YEBbIX KOMIETEHIUH: YMEHUE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO IO3HABATEIbHYIO JESTEIBbHOCTDH; UCIOJIb30BaHUE
AJIEMEHTOB MPUYUHHO-CIEACTBEHHOTO U CTPYKTYpPHO-(DYHKIIMOHAILHOTO aHaIN3a; ONpPEe/IeIeHNEe CYITHOCTHBIX XapaKTePUCTUK U3yu4aeMOro 00beKTa;
YMEHHE Pa3BEPHYTO 0OOCHOBBIBATH CYXICHHUS, 1aBaTh ONPEEIICHNUs, IPUBOUTH JOKA3aTEIbCTBA; OLIEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEACHUS
B OKpY>KarolIeEM MUpE.
Pe3yabTaThl n3yyeHus kypca «Xummus. 8 kiace», «Xumus. 9 kiaacce» npuseeHsl B pazzaeie « TpeOoBaHHs K YPOBHIO MOJITOTOBKU BBITYCKHUKOBY,
KOTOPBI MOJIHOCThIO COOTBETCTBYET cTaHAapTy BToporo nokonenus ®I'OC. TpeboBaHus HaMpaBlIeHbl HA PEAU3alUi0 CUCTEMHO-IESTEIbHOCTHOTO, U
JUYHOCTHO-OPUEHTUPOBAHHOTO TIOJIXOJIOB; OCBOCHHUE YYAIIUMHUCS HWHTEIUICKTYaTbHOM M TMPAKTHUUYECKOW IEATEIHbHOCTH; OBIAJCHUE 3HAHUAMH WU
YMEHHUSIMH, BOCTPEOOBAHHBIMH B TMOBCEAHEBHON XU3HU, MO3BOJIAIOIIMMU OPHEHTHPOBATHCA B OKPYXKAIOIIEM MUpE, 3HAUMMBIMH JJI COXpPAaHEHUS
OKpYy arollei cpesibl U COOCTBEHHOTO 37J0POBbSI.
I[Inanupyemble pe3yabTaThbl H3y4YeHHs Y4eOHOI0 MpeaMeTa
BeinyckHuk Hayuumca:
OTMCHIBATh CBOMCTBA TBEP/BIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIACISAA UX CYIIECTBEHHbIC IPU3HAKH;
XapaKkTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAaM, YCTAHABJIMBATh NMPUYMHHO-CIICJACTBEHHBIE CBSI3U MEXAY IaHHBIMU
XapaKTEPUCTUKAMHU BEILIECTBA;
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IPOCTOE BELIECTBO, CII0)KHOE BEILIECTBO,
BAJIECHTHOCTb, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;
U300paxaTh COCTaB MPOCTEHIIMX BEMICCTB C TIOMOINBID XHMHYECKUX (OPMYNI U CYIIHOCTh XUMHUYCCKUX PEAKIHUHA C ITOMOIIBIO
XUMUYECKUX YPAaBHEHMUII;



BBIYHUCIIITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, & TaKK€ MAacCOBYIO JIOJIK0 XHMHMYECKOTO 3JIEMEHTa B
COCIMHEHUSIX;
CpPaBHHUBATH 110 COCTaBY OKCHUJbI, OCHOBAHHUS, KUCJIOTHI, COJIH;
KJIaCCU(UIIMPOBATH OKCHJIBI U OCHOBAHHUS MO CBOWCTBAM, KUCJIOTBI U COJIU — TIO COCTaBY;
OTHCHIBAaTh COCTAaB, CBOMCTBA M 3HAUCHUE (B MPHUPOJEC W MPAKTUUECKOW NEATETHHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB — KUCIOpOAA U
BOJIOPO/A;
MIOJIL30BAThLCS JTA00PATOPHBIM 000PYIOBAHHEM U XHMHUYECKOH TTOCY I0H;
MPOBOJIUTH HECTIOKHBIE XUMUYECKHE OTBITH U HAOIO/ICHUS 32 H3MEHEHHEM CBOMCTB BEIIECTB B MPOIIECCE UX MPEBpAICHH; COOMI0AATh
MpaBujIa TEXHUKU O€30MaCHOCTH NP MPOBEACHUHN HAOIIOICHUM U OIIBITOB;
pa3inyuaTh JKCIEPUMEHTAIbHO KHCIOTHI W IMIENOYH, TMOJB3YSACh HWHAMKATOPaMH; OCO3HATh HEOOXOJUMOCTb COONIOJCHUS MeEp
0€30macHOCTH MPU 0OPAIEHUH C KUCTOTAMH H IIETOUYaMH.
KnaccudunupoBats MHOT00Opa3re XUMHYECKUX PEAKIIH
M3yuuT cBOKCTBAa METAJIJIOB, HEMETAJJIOB M UX COCTMHEHUI
BbInyCKHHUK noOJIyuum 603moxicHOCIb HAYYUMbCA:
TPaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH;
OCO3HaBaTh HEOOXOIUMOCTb COOIIOICHHSI MPABUI SKOJOTHUECKH 0€30IacHOT0 MOBEICHUS B OKPY XKAIOIIEeH IPUPOAHON Cpee;
MOHUMATh CMBICT U HEOOXOJIUMOCTH COOJIOJICHUS MPEANMMCAHNH, MMPEIaraéMbIX B HHCTPYKIIHSIX TI0 UCTIOJIB30BAHUIO JICKAPCTB, CPEJICTB
OBITOBOM XMMHUH U JIP.;
WCIIOJIB30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHTHOCTH TIPH BBIMIOJHEHUU HCCIEIOBATEIBCKUX MPOEKTOB MO M3YyUYEHUIO CBOMCTB,
Croco0O0B TMOTyYEHHUs U PacliO3HABAHUS BEIIECTB;
pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTH, WCIIONB3Ysl CPEJCTBA YCTHOTO W MHUCHbMEHHOTO OOIICHHS, MPOSIBISATH TOTOBHOCTH K
YBaXCHHUIO MHON TOYKH 3PEHHUSI IPU OOCYKACHUU PE3yJIbTATOB BBHIIOJIHEHHOW pabOTHI;
00BEKTUBHO OIIEHUBATH UH(POPMAITUIO O BEIIECTBAX H XMMHYECKHX MPOIeccaxX, KPpUTHYECKA OTHOCUTHCS K TICEBAOHAYYHON HH(pOpMammH,
HEZ0OPOCOBECTHOH pekiiaMe, Kacarollecs UCIOIb30BaHUS Pa3IMUHBIX BEIIECTB.
I[epuoauyeckuii 3aK0H M MepPUOANYECKAsA ccTeMa XuMU4Yeckux 3jieMeHToB JI.U. MenaeneeBa. CTpoeHue BellecTBa.
Beinyckuuk Hayuumcs:
KJIACCHU(UITMPOBAThL XUMUYCCKUE 3JIEMEHTHl HAa METAJUTBl, HEMETAJUIbI, JJICMECHTHI, OKCHUIBI W THIPOKCHIBI KOTOPHIX aM(OTEPHBI, U
WHEPTHBIE SJIEMEHTHI (Ta3bl) ISl OCO3HAHUS BaKHOCTH YIOPSA0YCHHOCTH HAYYHBIX 3HAHMIA;
pacKpbIBaTh CMBICI Neproandeckoro 3akona /[.1. Menaeneena;
OTHCHIBATh M XapaKTepU30BaTh TAOIMUHYIO (OPMY MEPUOTUIECKON CUCTEMBI XUMHUECKHUX 2JIEMEHTOB;
XapaKTEepPU30BaTh COCTaB aTOMHBIX SIIEp U PACIpEeICHUE YUCia SJIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM aTOMOB XMUMHUYECKUX 3JIEMEHTOB
MaJibIX EPUOJIOB EPUOJANUECKON CUCTEMBI, @ TAKKE Kalusl U KaJIbLIMS;
pas3iuyaTh BUIIBI XUMHUECKOU CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO U METAJNIMYECKYIO;



M300pakaTh MIEKTPOHHBIC (POPMYJIBI BEIECTB, 00Pa30BaHHBIX XMMUYECKUMH CBSI3SIMH PA3HOTO BUJIA;
BBISIBJISITH 3aBHCHMOCTH CBOWCTB BEHIECTBA OT CTPOCHHS €ro KpPUCTAIMYECKOH pemeTkd (MOHHOW, aTOMHOW, MOJIEKYJISIPHOM,
METaJJINYECKON );
XapaKTepU30BaTh XHMUYECKUE ODIEMEHTHl M WX COCIUHEHUS Ha OCHOBE TMOJOXKEHHS D3JEMEHTOB B IEPUOIUYECKON CHUCTEME H
OCOOCHHOCTEH CTPOCHHUS UX ATOMOB;
OITUCHIBATH OCHOBHBIE MPEANOCHUIKN OTKpbITUs J[.J1. MeHeneeBbIM MeproIuuecKoro 3aKkoHa U NEPHOANIECKOH CHCTEMbl XMMUYECKUX
AIIEMEHTOB ¥ MHOTO0OPa3HYI0 HAyYHYIO AEATEIBHOCTD yUEHOTO;
XapaKTepU30BaTh HAyYHOE W MHUPOBO33PEHYECKOE 3HAUCHHE IEPUOJMYECKOTO 3aKOHAa M TIEPHOANYECKOW CHCTEMBl XUMHYECKHX
anemenToB JI.M. Menpeneena;
OCO3HaBaTh HAyYHBIC OTKPBHITHS KaK Pe3yJbTaT JIUTEIbHBIX HAOIIOACHUH, ONBITOB, HAYYHOH MOJEMUKH, NPEOAOJICHNS TPYIHOCTEH M
COMHEHUH.
BbINYCKHUK ROJIYYUN 803MOHCHOCHIL HAYUUMbCA:
0CO3HABaTh 3HAYCHNE TEOPETUUECKUX 3HAHUH JUTSI TPAKTUIECKON IEATEIIbHOCTH YEIOBEKA;
OITUCHIBATh U3Y4YECHHBIC OOBEKTHI KaK CUCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHAJIN3a;
NPUMEHSTH 3HAHHUS O 3aKOHOMEPHOCTSX MEPUOJUUECKON CHCTEMBl XUMHUYECKUX DJIEMEHTOB Il OOBSCHEHUS W TPEABHIICHHS CBOWCTB
KOHKPETHBIX BEIIECTB;
pa3BuBaTh MHOOPMAIIMOHHYIO KOMIETEHTHOCTh IOCPEACTBOM YITyOJIEHUS 3HAHWK 00 MCTOPUU CTAHOBIICHHS XMMHYECKOW HAyKH, ee
OCHOBHBIX TIOHSTHH, TIEPUOTUYECKOTO 3aKOHA KaK OJJHOTO M3 BaKHEHWIIMX 3aKOHOB MPHUPOJIBI, @ TAKKE O COBPEMEHHBIX JTOCTIKCHHUSAX HAYKH H
TEXHUKH.
MHoroo0pa3ne XMuMHU4eCKHX peaKkIuii.
BreinyckHuk Hayuumcs:
OOBSCHSTH CYyTh XMMHUYECKHX TIPOLIECCOB;
Ha3bIBATh MPU3HAKU M YCIIOBHS MPOTEKAHUS XUMUYECKUX PEaKITHii;
yCTaHaBJIMBATh MPUHAUICKHOCTh XUMUIECKOH PEAKIIUH K ONPEICIICHHOMY THITY IO OJJHOMY M3 KJIaCCU(HUIIMPOBAHHBIX TPU3HAKOB:
1) Mo uncIity U cocTaBy MCXOMHBIX BEIIECTB U MPOITYKTOB PEAKINH (PEAKIIMH COSMHEHUS, Pa3I0KEeHHUs, 3aMEIICHUs 1 0OMEeHa);
2) 10 BBIJICJICHHIO WJTH MTOTJIONICHUIO TEIUIOTHI (PeaKIiy 3K30TePMHUYECKHE U YHJOTEPMHUYECKHE);
3) M0 U3MEHEHUIO CTENIEHEH OKMCICHUS XMMUYECKHUX 3JIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC PEAKITHH);
4) mo oOpaTuMoOCTH Tpolecca (peakiuu 00paTuMble U HEOOPaTUMBIE);
Ha3bIBaTh (PAKTOPHI, BIUSIOMIAE HA CKOPOCTh XUMUYECKHUX PEaKITHIA;
Ha3bIBaTh (PaKTOPHI, BIUSIOIIUE HA CMEIICHHE XUMUYECKOTO PABHOBECHS;
COCTABJIATh YPABHEHUS 3JICKTPOIUTHYECKOW JUCCOLMAIMM KHCIOT, IIEJIOYEH, COJICH; TOJHBIE W COKpAlICHHbIE MOHHBIC YpaBHEHUS
peakuuii oOMeHa; ypaBHEHHSI OKUCIUTEIBHO - BOCCTAHOBUTEIIBHBIX PEaKIIN;



IPOTHO3MPOBATH MPOLYKThl XMMUYECKUX PEAKIMH 10 (popMyJiaM / Ha3BaHUSAM HUCXOAHBIX BELIECTB; ONPEIEIIATh NCXOAHbIE BEIECTBA 10
dbopmynaM / Ha3BaHUSM MIPOAYKTOB PEAKIINU;
COCTaBJISITh YPAaBHEHMS PEAKIMH, COOTBETCTBYIOUIMX IOCIIEI0BATEIILHOCTH («LENOYKE») MPEBpAIICHU HEOPraHMYECKUX BEIIECTB
pa3IM4YHBIX KJIACCOB;
BBISIBIIAATH B IPOLIECCE IKCIIEPUMEHTA ITPU3HAKH, CBUIETEIBCTBYIOIIUE O IPOTEKAHNN XUMUYECKON PEAKIINN;
TOTOBUTH PACTBOPHI C ONPEJEIIEHHON MacCOBOM 10JIEN paCTBOPEHHOTI'O BEILIECTBA;
ONPENEATh XapaKTEP CPebl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEHN M0 N3MEHEHUIO OKPACKU UHIUKATOPOB;
IIPOBOJMUTH KAUECTBEHHBIEC PEAKIMH, TOATBEPKIAIOIIUE HATMYKME B BOJHBIX PACTBOPAX BEILECTB OTIENIBHBIX KATHOHOB M aHUOHOB.
BbINyCKHUK noyuum 603mMo0)iCHOCMb HAYUUMBCA:
COCTaBJIATh MOJIEKYJIAPHBIE U TIOJIHBIE HOHHBIE YPABHEHMSI 110 COKPALLICHHBIM MOHHBIM YPAaBHEHHUSM,;
IIPUBOJANTHh IPHUMEPHI PEAKLMM, MOATBEPKAAINIMX CYIIECTBOBAHME B3aMMOCBS3M MEXIY OCHOBHBIMHM KIJIACCAMHM HEOPraHUYECKUX
BELIECTB;
NPOTHO3MPOBATH PE3YIIBTATHI BO3ACUCTBHS Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUUECKON PEaKIINH;
IPOTHO3MPOBATh PE3YJIbTAThl BO3AECUCTBHS pa3IMYHbIX (PAaKTOPOB HA CMELIEHUE XUMUYECKOTO PAaBHOBECHSI.
MHoroo0pa3ue BemecTs.
Beinycknuk rayuumcsa:
OTIPENIeNIATh NMPUHAIJIC)KHOCTh HEOPTAaHMYECKMX BEIIECTB K OJHOMY W3 M3YYEHHBIX KIIACCOB/TPYMIL: METAJUTBI M HEMETAJUIbI, OKCHIBI,
OCHOBaHU, KUCIIOTBI, COJIY;
COCTaBJIATH (POPMYJIbI BELIECTB IO UX HAa3BAHUM;
OIPEACIIATh BaJICHTHOCTb U CTENIEHb OKHUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;
COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX COCTUHEHUI 0 BAJICHTHOCTSM M CTEIICHSM OKHCIICHHUS 3JEMEHTOB, a TaKXkKe 3apsijaM HOHOB,
yKa3aHHBIM B Ta0JIMIE paCTBOPUMOCTHU KUCIIOT, OCHOBAHUH U COJIeHl;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB M UX BBICIINX OKCHI0B, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOTO U TPETHErO NEPUOIOB;
Ha3bIBaTh OOIIME XUMHUECKUE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYIIIT OKCHIIOB: KHCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.
Ha3bIBaTh OOIME XUMHUECKUE CBOMCTBA, XapaKTepHbIE ISl KAXKAO0T0 KJIacca BEIECTB;
IIPUBOANTH NPUMEPBI PEAKLHN, MOATBEPKAAIOINX XUMHAYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIECTB: OKCUJIOB, KHCIOT, OCHOBAaHUN U
CoJIeH;
ONPEJEIATH BEIECTBO — OKUCIIUTEIb U BEMIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBHO — BOCCTAHOBUTEIIBHBIX PEAKLIUAX;
COCTaBJIATH 3JIEKTPOHHBIHM OaJlaHC 10 NMPeI0KEHHBIM CXEMaM peaKIuii;
IPOBOAUTH J1a00PATOPHBIE ONBITHI, TOATBEPIKAAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB
HOPOBOJUTH J1aOOPATOPHBIE OMBITHI O MOJYYEHHIO M COOMPAHUIO ra3000pa3HBIX BELIECTB: BOJOPOAA, KUCIOPOAA, YIJIEKHUCIOro Trasa,
aMMHMAKA; COCTABJIATh YPABHEHMS COOTBETCTBYIOIIMX PEAKIIMMN.



BbInyCKHUK MOJYYHT 603MOHCHOCHIL HAYUUMBCA:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMH B TOBCEAHEBHOMN KHU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTD COOJIOICHHSI ITPABHII SKOJIOTUIYECKH O€3011acHOTO TIOBECHHUS B OKPY KaIOIIeH IPUPOTHON Cpe/IE;

* MOHMMAThb CMBICT U HEOOXOAMMOCTH COONIOJEHUS MPEANHMCAHUHN, MPEeAaraeéMbIX B HHCTPYKIMSIX IO HCIOJb30BAaHUIO JIEKAPCTB, CPENCTB
OBITOBOM XUMHH H JIP.;

* HCIIOJIB30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MPH BBIMOJTHEHUN UCCIIEIOBATENICKUX MPOEKTOB MO MU3YYEHHIO CBOMCTB, CITIOCOOOB
MOJIYYCHUS ¥ pacTIO3HABAHUS BEIIECTB;

* pa3BHUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTB, HCIIONB3Yysl CPEACTBA YCTHOM U MHCbMEHHON KOMMYHHUKAllMU TpU paboTe C TEKCTaMH
y4eOHUKA U JOTMOJHUTEIBHON JINTEPaTypol, CIIPABOYHBIMU TaOIUIIAMH, MPOSIBIIATh TOTOBHOCTh K YBOKEHUIO WHOW TOYKHU 3PCHHS MPU OO0CYKICHUH
PE3yJIbTaTOB BBHIIIOJIHEHHOUW pabOTHI;

* O0OBEKTHBHO OIICHMBATh MH(OPMAIMIO O BEMIECTBAX W XMMHUYECKUX TPOIECCAX, KPUTUICCKH OTHOCUTHCS K TICEBIAOHAYYHOW HH(pOpMarmw,
HEZ0OPOCOBECTHOM pekiiaMe, Kacarollecs UCIOIb30BaHUs Pa3IMUHBIX BEIIECTB.

* OCO3HaBaTh 3HAYEHNE TEOPETUUECKUX 3HAHUH I MPAKTUUECKOU EATETLHOCTH YETIOBEKA;

* OMUCBIBATh U3YYCHHBIE OOBEKTHI KaAK CHCTEMBI, TPUMEHSIS IOTUKY CUCTEMHOTO aHAIIN3a,

* MPUMEHATH 3HAHHUS O 3aKOHOMEPHOCTSIX MEPUOJUYECKONM CHUCTEMBl XUMHUYECKHUX DSJEMEHTOB MJisi OOBSCHEHHMS W TPEIBHUICHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIICTEHTHOCTD ITOCPEICTBOM YIUIyOJICHUSI 3HAHUH 00 UCTOPHH CTAHOBJICHHUS XUMUYECKOW HAyKH, €€ OCHOBHBIX
MOHSTUN, IEPUOAMYECKOTO 3aKOHA KaK OJHOTO M3 BaXXHEHIIINX 3aKOHOB MPHUPO/IBI, a TAKKE O COBPEMEHHBIX JOCTHKCHHSIX HAYKH M TEXHHUKH.

* COCTaBIIATh MOJICKYJISIPHBIC U TIOJIHBIE HOHHBIC YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUH, MOATBEPKAAIOIINX CYIIIECTBOBAHNE B3aMMOCBS3H MEKIYy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEILIECTB;

* POTHO3UPOBATH PE3YIbTAThI BO3ACHCTBUS Pa3TUYHBIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XMMHYECKON peaKIlnu;

* IPOTHO3UPOBATH PE3YIbTAThl BO3ACHCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI.

* POTHO3UPOBATh XUMUUYECKHE CBOMCTBA BEUIECTB HA OCHOBE MX COCTaBa U CTPOCHUS,

* MPOTHO3MPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTENbHBIE WM BOCCTAHOBUTEIbHBIE CBOWCTBA C y4ETOM CTENEHEH OKHCICHUS
AJIEMEHTOB, BXOJISIIIIUX B €70 COCTAB;

* BBISIBIISITH CYIIIECTBOBAHHME T€HETUYECKOM B3aUMOCBSI3M MEXK/1Y BEIIECTBAMU B PSIy: MPOCTOE BEIIECTBO — OKCHJI — THIPOKCHU] — COJIb;

* OPraHU30BbIBATh, TPOBOJIUTH YUCHHUECKUE MPOEKTHI MO MUCCIICIOBAHUIO CBOMCTB BEIIECTB, MMEIOIIUX BAXXHOE MPAKTUUYECKOE 3HAUCHUE.
BBITTyCKHUK TOTYYUT BO3MOYKHOCTh HAyUUTHCS:

* TPaMOTHO 00paIaThCA C BEIIECTBAMH B TIOBCEAHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOAMMOCTh COOJIIOICHHUS TIPABHIT IKOJIOTUYECKU OE30MaCHOTO MOBECHHS B OKPY KaIOIIeH MPUPOTHON cpeie;

* TIOHUMATh CMBICII U HEOOXOTUMOCTh COOJIOJICHUS TIPEIITUCAHUH, TPEAJIaraéMbIX B HHCTPYKITUSAX TI0 HCIOJBE30BAHUIO JIEKAPCTB, CPEICTB OBITOBOU
XUMHH U JP.;



* HCIIOJIb30BaTh NMPHOOPETCHHBIE KIIOYEBBIE KOMIIETEHTHOCTU IPU BBINOJHEHUHM HCCIIENOBATENBCKUX IPOEKTOB IO M3YYEHHUIO CBOWCTB, CIIOCOOOB
MOJIyYeHHUs] U pAaCIIO3HABAHUS BEIECTB;
* pa3BUBaThb KOMMYHHMKaTUBHYIO KOMIIETEHTHOCTb, UCIOJIb3Yys CPEACTBA YCTHOM M MUCbMEHHOM KOMMYHHMKAIIMU MPU padoTe C TEeKCTaMU yuyeOHHKA U
JIOTIOJTHUTEIBHON JTUTEpaTypoil, CIpaBOYHBIMU TaOJIUI[AMH, TPOSIBIIATH TOTOBHOCTh K YBa)KEHUIO MHOM TOUKU 3pEHUS MPHU 00CYKICHUU PE3yJIbTaTOB
BBITIOJTHEHHOM paloThI;
* OOBEKTUBHO OLIEHUBaTh WH(GOPMAIMIO O BELIECTBAX M XMMHUYECKHX IpolLeccaX, KPUTHUECKH OTHOCUTBbCS K ICEBAOHAYYHOH HHMOpMaIuH,
He00pOCOBECTHOM peKIiaMe, KacarolehCsl UCTIOJIb30BAHUS Pa3TUYHBIX BEIIECTB.
* OCO3HABaTh 3HAUYEHHE TEOPETUUECKUX 3HAHUHN JJIs TPAKTUUECKON AEATEIbHOCTH YEJI0BEKa;
* OIMCHIBATh U3YUYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOI'O aHaJlln3a;
* IPUMEHATH 3HAHUA O 3aKOHOMEPHOCTSX MEPUOANYECKON CUCTEMbl XUMHUECKUX JIEMEHTOB /ISl OOBSCHEHUS U MPEBUICHUS CBOWCTB KOHKPETHBIX
BELIECTB;
* pa3BUBaTh HH(OPMAIIMOHHYIO KOMIIETEHTHOCTb [TOCPEICTBOM YTIIIyOJIeHUs 3HaHUH 00 UCTOpUU
CTaHOBJICHUS! XMMUYECKOW HAyKH, €¢ OCHOBHBIX IOHSATHM, MEPUOAMYECKOr0 3aKOHA KaK OJHOTO W3 Ba)KHEHIIMX 3aKOHOB IMPHUPOJBI, a TAKXKE O
COBPEMEHHBIX TOCTUKECHUAX HAYKH U TEXHUKH.
* IPUBOJIUTH IPUMEPHI PEaKLUi, MOATBEPHKAAIOIINX CYLIECTBOBAHNE B3aMMOCBSA3H MEK/y OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEILIECTB;
* BBISIBJIATh CYLIECTBOBAHME T€HETHUYECKONW B3aMOCBSI3M MEX/1y BEILIECTBAMU B PSAY: MPOCTOE BELIECTBO - OKCUJ - TUAPOKCH] - COJIb;
* OPraHU30BbIBaTh, IPOBOJAUTh YUEHUUECKHE POEKTHI 110 UCCIEA0BAHNIO CBOMCTB BEIIECTB, UMEIOLINX BaKHOE MIPAKTUUECKOE 3HAUCHHE.
JIuunocmmnuie, memanpeomemuovie u RPeOMemHble Pe3yibmamsl 0C80EHUA YUeOH020 npeomema « Xumusny,
JINYHOCTHBIMHM pe3yJIbTaTaMU U3yUEHUs IpeaMeTa « XUMUS» SIBISIFOTCS CIEAYIOIUE YMEHUS:
- Bocniutanue poccuiickoil rpakJaHCKON MAEHTUYHOCTH: MAaTPUOTU3MA, JIIOOBU U yBakeHHe K OTeuecTBY, 4yBCTBO FOPAOCTH 3a CBOI PoauHy, 3a
POCCUICKYIO XUMHUYECKYIO HAYKY
- ®opMupoBaHKe LETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOLIECTBEHHOW NMPAKTHKH, a TAKKE
COLIMAJILHOMY, KYJIETYPHOMY, SI3bIKOBOMY U IyXOBHOMY MHOI000pa3nio COBPEMEHHOTO MUpa
- @opMHUpOBaHNE OTBETCTBEHHOI'O OTHOIICHUS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBALIUH K
00y4YEeHHIO ¥ TIO3HAHHIO, BBIOOPY MPOQMIEHOT0 00pa30BaHMs Ha OCHOBE MH(POPMALIMU O CYHIECTBYIOIUX MPO(ECCHIX U JIMYHBIX MPO(EeCcCHOHATBHBIX
npeanoureHuil. OCO3HaHHOMY IOCTPOEHUIO MHIUBHUIYyaJIbHBIX 00pa30BaTEIbHBIX TPACKTOPHUNA C YUETOM YCTOMUMBBIX MTO3HABATEIBbHBIX HHTEPECOB
- (¢opMHpOBaHHE KOMMYHHUKATHBHON KOMIIETEHIIMM B 0Opa30BaTEIIbLHOHN, OOMIECTBEHHO IOJIE3HOW, YY4EeOHO — HCCIIEIOBATEIIBCKOW, TBOPUECKOH H
JpYyTUX BUAX JEATEILHOCTH
- ®opmupoBaHMEe M MOHMMAHUE LEHHOCTU 3/I0POBOTO U 0OE€3JI0MAacCTHOrO 00pa3a >KU3HHM, YCBOCHHE MPABUI HHAMBUAYAIBHOTO U KOJUIEKTHUBHOI'O
0€301acHOro MOBEICHUS B UPE3BBIYAWHBIX CUTYALUAX, YTOXKAAIOUINX KU3HU U 310POBBIO JIFOEH
- ®opMupoOBaHKE TIO3HABATEIBHOW HH(POPMAIIMOHHON KYIbTYPHl. B TOM uunciie pa3BUTHE HABBIKOB CAMOCTOSITEIIEHOW PabOTHI ¢ y4eOHBIMH MTOCOOUSIMH,
KHUT'aMH, IOCTYIIHBIMU HHCTPYMEHTAMHU U TEXHUYECKMMHU CPEJCTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUI



- @opmHpoBaHME OCHOB SKOJOTMUECKOrO CO3HAHHS Ha OCHOBE NpPHU3HAHMS IEHHOCTHM >XU3HH BO BCEX €€ MPOSIBICHUAX U HEOOXOIMMOCTH
OTBETCTBEHHOT'O , 0EPEKHOT0 OTHOIIEHUS K OKPYKAIOIIeH cpene
-Pa3BuTHE TOTOBHOCTH K PEIICHHIO TBOPYECKHX 3a]ad, YMEHHE HAaXOJHUTh aJICKBATHBIC CIIOCOOBI TIOBEACHUS M B3aWMOJICHCTBHE C MapTHEPAMHU BO
BpeMs yueOHOM 1 BHEYUeOHOI 1eATeTbHOCTH, CIIOCOOHOCTH OLIEHUBAThH MPOOJIEMHBIE CUTYAINH
MeTanpeaMeTHBIMH PE3yJIbTATAMHU H3YUCHHS Kypca « XUMHUsD SBIISIETCS (JOPMHUPOBAHNE YHUBEPCATBHBIX YUeOHBIX neiicTuit (Y'Y /).
Ilo3nasamenvrvie YVJJ:
- CamocTOSITeTEHO O0HAPYKUBATH U (DOPMYJIUPOBATH YUCOHYIO MPOOIIEMY, ONPEACIIATE Ie)Ib YIeOHOU AeATeILHOCTH, BRIOUPATh TEMY pPaOOTHI
- BeigBurath Bepcuu pelieHus MpoOJieMbl, 0CO3HABATh KOHEYHBIH PE3yJbTaT, BHIOMPATh W3 MPEAJIOKEHHBIX U MCKATh CaMOCTOSATENIbHO CpEICTBa
JOCTHXKEHUS LIETH.
- CocTaBisaTh (MHAUBUAYAIHHO WM B TPYIIE) IJIaH PEHICHUS MPOOIEeMbI (BBITTOTHEHUS POEKTA).
- Pabotast o many, cBepsITh CBOM JACHCTBUS C LENBIO U, IPH HEOOXOAMMOCTH, UCTIPABIISATH OMIMOKH CAMOCTOSITEIHHO.
- B nmuanore ¢ yunTenem COBEpILICHCTBOBATh CAMOCTOSATEIHHO BHIPAOOTAHHBIE KPUTEPUU OIICHKH.
Kommynuxamuenvie YV/J:
- CaMOCTOSITENFHO OPraHU30BBIBaTH Y4eOHOE B3aUMOJICHCTBUE B TpyIIe (ONpenessTh OOIIue IeNd, paclupeessiTh POIU, TOTOBAPUBATHCS JIPYT C
JIPYyTOM | T.11.).
CpenctBoM (hopMHUpOBaHHSI KOMMYHUKATUBHBIX Y Y ] ciy’kaT Te€XHOJIOTHUS TPOOJIEMHOT0 auasora (modykaaomui 1 moABOIAIINI 1uajor) u paboTa B
MaJbIX FpyImax, a TakKe MCIOJIb30BaHNE Ha YPOKAX 3JIEMEHTOB TEXHOJOTUHU NMPOAYKTUBHOIO UTEHUS.
IIpeaMeTHBIMHM pe3yJbTaTaMU U3YUYEHUS NpeaMETa « XUMUS» SBISIOTCS:
- ®opMHpOBaHHME MEPBOHAYAIBHBIX CHCTEMAaTHU3MPOBAHHBIX IPEICTAaBICHUM O BEIIECTBAX, MX MPEBPALICHUSIX U NPAKTUUYECKOM MPUMEHEHUU;
OBJIa/ICHHE MMOHATUWHBIM aIapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;
- Oco3Hanne OOBEKTHBHO 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKHM KaK OOJaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, XMMHYECKHX IPEBpAIICHUI
OpPraHUYECKUX U HEOPraHUYECKUX BEIIECTB KAaK OCHOBbI MHOTUX SIBICHHUH >KMBOW M HEXUBOW MPHUPOMBI; YIIIyONEeHUE TMpeACTaBICHUN O
MaTepUaJIbHOM €JUHCTBE MUPA;

- OBnazieHHe OCHOBaMHU XMMHUYECKOM TPAMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATh U OOBEKTHUBHO OLICHUBATH KM3HEHHBIE CUTYAIlHH, CBSI3aHHBIE C
XUMHEH, HaBbIKaMu 0e30macHOro oOpallleHusl C BEIEeCTBAMHU, MCIIOJIb3YEMbIMU B MOBCEAHEBHON >KM3HHM;, YMEHHEM aHAJIM3UPOBATh U IJIAHUPOBATh
HKOJIOTUYECKU OE30MacHOE MOBEACHHE B LIETSAX COCPEKEHHSI 30POBbSI U OKPYXKAIOIIEH Cpebl;

- ®opMHUpOBaHHE YMEHHH yCTAaHABIMBATH CBSI3M MEXIY pPEalbHO HAOIIOJACMBIMH XUMHUYECKUMH SIBICHUSMH M TIPOLIECCAMH, MPOUCXOIIIINMHU B
MUKPOMHpPE, OOBACHATh MPUYMHBI MHOTO0Opa3us BEUIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOEHUS, a TAaKKe 3aBHUCUMOCTHh MPUMEHEHUS
BCIIIECTB OT UX CBOICTB;

- [IpuobpeTeHns onbiTa UCIONB30BAHMS PA3IMUHBIX METOJOB U3yUEHHUs BEIIECTB; HAOMIOACHHS 32 UX MPEBPALICHUSIMH TTPU MPOBEACHUH HECIO0KHBIX
XUMHYECKHX SKCIIEPIMEHTOB C MCIIOJIb30BaHUEM J1a00paTOPHOTO 000pyI0BaHHS U TIPHOOPOB;

- YMeHue oKka3bpIBaTh MEePBYIO MOMOII MTPH OTPABIECHUSIX, 05KOTAaX M IPYTHX TPaBMaX, CBI3aHHBIX C BEIIECTBAMU U JIaOOpATOPHBIM 000pYAOBaHUEM;



- OBnajsieHre nmpueMamMu padoThl ¢ HHPOpPMAIUEH XUMHUYECKOTO COJIEpKaHUs, MIPEACTABICHHON B pa3Ho (opme (B Buae TekcTa, Gopmyll, TpaduKoB,
TaOJIMYHBIX TAHHBIX, cXeM, Gororpaduii u ap.)
- Co3manue OCHOBBI sl (pOpMUpPOBaHHSI MHTEpPECa K PACIIUPEHUIO W YIIyOJICHWI0 XUMHUYECKUX 3HAHMWA M BHIOOpA XMMHU KakK MPO(HIBHOTO
npeaMeTa MpU Mepexojie Ha CTYNEHb CpeqHero (IOJHOro) obmero o0pa3oBaHus, a B JalbHEHIIeM U B KadecTBe c(epbl cBoe MpodecCHOHATBLHON
TesITeTbHOCTH;
.- @opMHpOBaHUE NPEICTABICHUN O 3HAUYEHUM XUMHYECKOM HAayKd B pPEIICHHMM COBPEMEHHBIX 3KOJIOTMYECKMX MNpoOjeM, B TOM 4HCIE B
MPEJOTBPALICHUN TEXHOTCHHBIX M SKOJIOTHIECKHUX KaTacTpod.
Oowaa xapakmepucmuka y4edH020 npoyecca:
OcHoeHble mexHOo102UU 00yUeHuA:
[Tporpamma kypca «XuMHUM» TOCTPOEHA HAa OCHOBE CIMPAJILHOW MOJIENH, IPeAyCMaTPUBAIOLLIEH MOCTENIEHHOE Pa3BUTHE U YIIyOJIeHHE TEOPETUYECKIX
NPECTaBICHUI TIPU JINHEHHOM O3HAKOMJICHHH C SMITUPUYECKIM MaTepHAIOM
TecTbl, caMOCTOsITENIbHBIE Pa00Ta, KOHTPOJIbHBIE paOOTHI, YCTHBIM OMpOC, 3aIIKUTa UCCIIEJOBATEIBCKUX paboT.
[Tpeobnanarommmu popMaMu TEKYIIEro KOHTPOJS SIBIISIOTCS CAMOCTOSTENBHBIE U KOHTPOJbHBIE PabOThI, pa3MYHbBIE TECTOBBIE (DOPMBI KOHTPOJIS.
[TpomesxyTOUHBINH U UTOTOBBIN KOHTPOJIb IPOBOJUTCA B ()OPME KOHTPOJIBHBIX padoT

Cooepircanue Kypca xumuu 8 knacc.

KoaunuecTBo KoanuectBo
KoanuectBo
Ne i/ | Pa3nesibl mporpaMmmbl 4ACOB KOHTPOJILHBIX NMPaKTHYECKUX
padoT padoTt
OcHOBHBIE TTOHATHS xumun | 54 (51 + 3 gaca
1 (YpOBEHb aTOMHO — MOJIEKYJISIPHBIX | PE3E€PBHOTO 5 6
IIpeICTaBICHUIN) BPEMEHH)
[Tepuoanueckuit 3aKOH 51
5 MepuouYecKas CuctemMa 7 i i
XAMUYECKUX  anmemeHtoB  JI.W.
MenneneeBa. CTpoeHne atoma
3 Crtpoenue BemiecTBa. XUMHUYECKas 7 1 )
CBSI3b
WUTOTO 68 6 6

B aBTOpCKYIO MpOorpaMMmy BHECEHBI HEKOTOPbIE U3MEHEHUSI.
PesepBHoe Bpems (5 yacoB) HCIIONIB3YETCA CIEAYIOUIMM 00pa3oM:



- lgac — Ha mpoBeieHre 0000IaroIero ypoka 1o teme «llepBoHadaabHbIe XUMHYECKHUE TIOHSITHSD)

- luac - Ha pemeHne pacueTHbIX 3a1au «HaxoxieHne MaccoBOi JOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Brranciienne Macchl paCTBOPEHHOTO BEIIECTBA M BOABI JIJIsl IPUTOTOBIICHHUS pACTBOPA OTIPEIEICHHON KOHIICHTPAITUI

- 1 gac - Ha mpoBeieHre 0000IIAIONIETO YPOKa 10 TeMe «BaykHel e Kiiacchl HEOPTraHUYECKUX COeTMHEHUID

- lyac — Ha nmpoBeaeHne 0000IIAIOIIETO YPOKa 3a KypC XUMUU 8 Ki1acca

- 1 yac — Ha IPOBEICHNE UTOTOBOW KOHTPOJILHOI paboThI 3a Kypc XUMHH 8 Kiacca

O0ocHOBaHMe: TIPH U3yYCHUH HA3BAHHBIX TEM HEJIOCTATOYHO BPEMEHH JJISl IPOBEACHUS 0000UIAOIINX YPOKOB U YPOKOB IO PEIICHUIO PACYETHBIX U
Ka4eCTBEHHBIX 33/1a4, a YPOKH 3TH HEOOXOMMBI, TaK KaK HAIPaBJICHBI HA peasU3ali0 BAKHEHITNX TPeOOBaHMH K 3HAHUSAM YYaIIUXCsl — IPUMEHEHHE
MOJTyYEHHBIX 3HAHUM JJI BBINOJIHEHUS] TPEHUPOBOUHBIX YHPAaXXHEHUM M MOJATOTOBKE K KOHTPOJbHOW pabore. OOoOmatoniee padbOThl MO3BOJIAIOT
BBISIBUTH CTENEHb OBJAJCHUS YYALIUMUCSA 3HAHUSMM [0 OCHOBHBIM BOIIPOCaM Kypca HEOPraHMYeCKOH XMMHM; FOTOBHOCTH K caaye OI'D mo xumum.
dopmynMpoBKa Ha3BaHWH Pa3/IENOB U TEM COOTBETCTBYET aBTOPCKOMW mporpamme. Bee mpakTuaeckue paboThl, JEMOHCTPAIINH, JTA00OPATOPHBIEC OTIBITHI
B3ATHI U3 IPOTPaMMBbI Kypca xumun s 8-9 kimaccos aBropa H.H. T'apa.

Cooepircanue Kypca 8 knacc

Pa3nes 1. OcHOBHBIC OHATHS XMMHH (YPOBEHb aTOMHO- MOJICKYJISPHBIX IIPEACTABJICHHUI)

[Ipenmer xumuu. XuMus Kak 4acTh €CTECTBO3HaHHUsA. BemiecTBa u ux cBoiicTBa. MeTonbl MO3HAHUS B XUMHUU: HAONIOJCHUE, HKCIICPUMEHT.
[Tpuemsl 6e30macHoO paboTh ¢ 000pyAOBaHUEM U BemiecTBaMu. CTpoeHUe MiIaMeHu

Uwucteie BemecTBa u cMecd. CrocoOBI OYHMCTKHM BEMISCTB: OTCTaMBaHUE, (DUIBTPOBAHUE, BBIIAPUBAHHE, KPUCMALIUZAYUS, OUCTMULIAYUS.
duznyeckre U XUMMUYECKUE SIBJICHUS. XUMHUECKUEe peakuuu. [I[pru3Haku XMMUYECKUX pEaklMil U yCIOBHUS BO3ZHMKHOBEHHUS M TECUEHHUS XUMUYECKUX
pEaKLHid.

ATOMBI, MOJNEKYNTbl M HOHBI. BeliecTBa MOJEKYISIpHOTO U HEMOJIEKYJSPHOTO cTpoeHusa. Kpucrtamnumueckue M aMop(HBIE BelIECTBa.
Kpucrannnaeckue pemeTkd: MOHHAs, aTOMHAas ¥ MOJICKYJIsIpHasl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT THIIA KPUCTAUIMYECKOW pemeTku. [Ipocteie u
CJIOKHBIE BELIECTBA. XUMHUECKUH 371eMeHT. MeTaibl U1 HeMeTauibl. ATOMHasi equHuIa Maccbl. OTHOCUTENbHAS aTOMHAs Macca. SI3bIK XUMUU. 3HAKU
XUMHUYECKHX JJICMEHTOB. 3aKOH IMMOCTOSHCTBA COCTaBa BEIISCTBA. XUMHUECKHe Gopmyiibl. OTHOCHTEIbHAS MOJICKYJsipHas Macca. KauecTBeHHBIN U
KOJIMYECTBEHHBIN COCTAB BEIIEeCTBA. Brruncienue mo xumuaeckum Gopmynam. MaccoBasi 10711 XUMHUECKHUX 3JIEMEHTOB B CII0’KHOM BEILIECTBE

BanmenTHOCT, XUMUYECKHX 23JieMeHTOB. OmpelencHre BAJICHTHOCTH JJIEMEHTOB IO (opMmyrnaMm OWHApHBIX coeauHeHnd. CocTaBicHUE
XUMHUYECKUX (GOPMYII IO BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIpDHOE Y4YeHHUE. 3aKOH COXpaHEHHUsi Macchl BemiecTB. JKu3Hb u nearenbHocTh M.B. JlomoHOcOBa. XuMmuueckue ypaBHEHUS.
THIBI XUMHUYECKUX PEAKIUN
PacueTrHble 3amaumn. BbrunciieHne OTHOCHUTENBHOM MOJIEKYJISIPHOM Macchl BemiecTBa 1o (opmyse. Bbpruncienne MaccoBOW JOMU DJIEMEHTa B
XUMHYECKOM COEIMHEHHU. Y CTAHOBJICHHME NpOCTeileld ¢GopMylbl BELIECTBA MO MACCOBBIM JOJSM 3JIEMEHTOB. BBIUMCICHHS MO XUMHYECKUM
YPaBHEHUSAM MAaCChl WJIM KOJIMYECTBA BEUIECTBA MO M3BECTHOM Macce WJIM KOJWYECTBY OJHOTO M3 BCTYHAOIIMX WM IMOJYyYAIOIIUXCA B PEAKLIHH



BEILIECTB.

Kucnopon. Haxoxnenue B mnpupoxae. Ilomyuenue xkucinopoga B maboparopud ¥ MPOMBIIIEHHOCTH. Du3nueckue W XUMHUYECKHE
cBoiicTBa kucinopoaa. Ilpumenenue kucnopona. Kpyrosopor kucnopona B npupoae. O30H, amuioTponust kuciaopoja. Bozayx u ero cocras. 3ammura
aTMoc(epHOro BO3/1yXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenue B npupojie. Ilonyuenue Boroposa B 1aO0paTOpUH U MPOMBIIIIIEHHOCTH. DU3NUECKHEe U XUMUYECKHE CBOWCTBA BOAOPO/A.
Bogopon — BoccranoBuTens. Mepbl 0e30nmacHOCTH Mpu padoTte ¢ BogopoaoM. [IpuMenenue Bogopoaa.

Bopma. Meronsr onpesieneHnst cocTaBa BOJbI — aHANU3 M CUHTE3. DU3MUecKne U XUMUYECKHEe CBOMCTBAa BOAbl. Boxa B mpuposae u crocoOs! ee
OYMCTKHU. Adpanus BoAbl. XMMHUYECKHE CBOMCTBA BoAbl. [Ipumenenue Boabl. Bona — pactBopurens. PacTBopumMocTs BeniecTB B Boje. Omnpenenenue
MacCOBOM J0JIM PACTBOPEHHOT'O BEILIECTBA.

KonunuectBennsie oTHomenus B xumuu. KommdectBo BemectBa. Moab. MomspHas macca. 3akoH ABoraapo. MomsipHblii 00beM Tra3oB.
OTHOCHUTENBHAS TUIOTHOCTH T'a30B. OOBEMHBIE OTHOIICHUS Ta30B IMPH XUMHYECKUX PEAKIIUAX.

Baxneiiimme kinaccel HeopraHudeckux coequHeHuil. OKcuabl: cocTaB, Kiaccudukanus. OCHOBHbIE U KHUCIOTHBIE OKcHIbl. HoMeHkmaTypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOWCTBA, MOJy4YECHHE, IPUMEHEHNUE OKCHJIOB.

Iunpokcunpl. Knaccuduxamus runpokcunoB. OcHoBanus. CocrtaB. lllenoun u HepacTBopuMble ocHOBaHHS. HoMmeHknaTypa. @usndeckue u
XMMHYECKHE CBOICTBAa ocHOBaHMH. Peakuus HewTpanuzanun. [lomydenne. [Ipumenenne. AMpOTEpHBIE OKCUIBI U TUAPOKCHIBI

Kucnotsr: cocraB, knaccudukamnus 1 HoMeHkiIaTypa. Ousndeckre 1 XUMUYECKHE CBOMCTBA KUCIIOT. BHITECHUTENBHBIN P METAIIIOB

Comu. cocraB, kinaccuukanus U HOMEHKIaTypa. Pu3nueckue U XUMUYECKHE CBOMCTBa cojiei. PacTBOopuMOCTh coseil B Bojge. XUMHUECKHE
CBOIICTBa cosieii criocoObl monyueHus coneil. [I[pumenenue coneit

I'eneTndeckas CBsI3b MEKy OCHOBHBIMU KJIACCAMU HEOPTaHWUYECKUX COCAMHEHUMN.

IIpakTHyeckune padoThbI:
[TpaBuna TeXHUKU OE30MTACHOCTH MPHU pabOTe B XUMUYECKOM KabuHeTe. 3HAKOMCTBO C JJabOpaTOPHBIM 000pYJOBaHUEM.
OuucTka 3arpsA3HEHHON MOBapEHHON COJIH.
[Tonydyenue kucnopoaa U U3y4E€HHE €r0 CBOMCTB.
[TomyueHnue BoAOpPOIA U U3YUEHHUE €T0 CBOKCTB.
IIpuroroBneHue pacTBOPOB € ONPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO BEILIECTBA.
Pemienne skcnepruMeHTaNbHBIX 337a4 10 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COETUHEHHIM

Pasznen 2. [lepuoanyeckuii 3aK0H M MepUOINYECKas cucTeMa xumMudecknx djiemeHToB /[.M.MenneneeBa. Ctpoenune atoma

[TepBBIe MOMBITKN KJIACCHU(PUKAIUU XUMHYCCKHX 3JIeMEHTOB. [IoHATHE O TpyImax CXOMHBIX 3JIEMEHTOB. EcTeCTBEHHBIC CeMEWCTBA IIEIOYHBIX
METaJUIOB U rajoreHoB. biaaropoiHble rassi.

[Mepunomnueckuii 3axon JI. . MenneneeBa. [lepuomnueckass cucteMa Kak €CTECTBEHHO-HAaydYHAas KIACCHU(PUKAIUS XUMHYCCKUX DJIICMEHTOB.
Tabnuunas ¢opma npeacTaBieHus KiacCupUKalns XUMHUYECKHX 31eMeHTOB. CTpykTypa Tabnuisl «Ileproanueckast cucreMa XUMHUECKHUX 3JIEMEHTOB



. 1. MenneneeBa» (kopoTkas ¢hopma): A- u b- rpynmsl, neprobl. OU3HMUECKUl CMBICT TOPSIKOBOTO JIEMEHTa, HOMEpa NepHojia, HoMepa TPYIIIbI
(715 >IEMEHTOB A-TpyYTIII).

CtpoeHue aToma: siIpo U ANIEKTpOoHHAst 00osouka. CocTaB aTOMHBIX sJIep: MPOTOHBI U HEUTPOHBI. M30TOMmbI. 3apsa aTOMHOrO sjipa, MacCoBOE
YHCII0, OTHOCUTENbHAs aToOMHas Macca. CoBpeMeHHast OpMyJIHPOBKA MOHATHUS «XUMUYECKUN IIEMEHT.

DnekTpoHHas 000JI04YKa aToMa: MOHATHE 00 PHEPreTUYECKOM YPOBHE, €r0 €MKOCTH. 3alOoJHEHHE 3JIEKTPOHHBIX CJIOEB Y aToMa 3JIEMEHTOB
HEepBOro — TpeTbero nepuooB. CoBpeMeHHast GOPMYIMPOBKA MEPUOIUYECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunbsle noctmxenust JI.M.MenzaeneeBa: uclpaBlI€HHE OTHOCHUTEIbHBIX ATOMHBIX Macc, MEPECTAHOBKU
XMMUYECKHX 3JIEMEHTOB B Nepruoudeckoil cucteme. JKusup u nesrensHocts J. Y. Menaeneesa.

Crpoenne atoma. CocTraB aTOMHBIX saep. OneKTpoHbl. M3orombl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK aToMOB NEpBbIX 20 371€MEHTOB
nepuoamueckout cucremsl /. . Menneneesa.
JlaGopaTopHsle onbIThl. B3aumoelicTBue rujpokcra IMHKA C pacCTBOPAMH KUCIIOT U LIEJI0YEH.

Pa3nen 3 CTpoeHue BenecTn
DNEKTPOOTPUIATEILHOCTh XUMHUECKUX AIeMEHTOB. OCHOBHBIC BHJIbI XMMHUYECKOM CBSA3HM: KOBAJCHTHAs HEMOJSIpHAs, KOBaJIEHTHAs MOJspHasi,
HWOHHAs. BaleHTHOCTH 3JIEMEHTOB B CBETE MIEKTPOHHOH Teopun. CTereHb OKucieHus. [IpaBuiia onpeaeneHus: CTEIICHH OKUCIICHHUS YJICMEHTOB.

Cooepotcanue Kypca 9 knacc

KoaunuyecrtBo KoanuecrBo
KonunyectBo
Ne n/m | Pa3nesibl mporpaMmsl 4ACOB KOHTPOJIbHBIX NPAKTHYECKUX
padoTr pador
Msoroo0pasue XUMHYECKHUX
1 >oP 15 2 2
peakuui
2 MHuoroo0pasue BelecTB 43 3 5
3 Kpatkuit 0030p BOXKHEUIIUX 9 1
OpPraHMYECKUX BEILECTB
4. WTOroBslii KOHTPOJIb |
UTOTO 68 6 7

Pasnen 1. MHOr0OOpa3ne XUMHUYECKUX PEAKITUN

Knaccudukanus XuMHUECKUX PEaKIUN: PEaKIIUU COSIMHCHHUS,

pasnokeHus, 3amenieHus, oOmeHa. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaknuu. OKHUCIUTENb, BOCCTAHOBHUTENb, IPOIECCHl OKHCICHHS W
BoccTaHOBJeHHs. COCTaBICHNE YPAaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH C MOMOIIBI0 METO/Ia JIEKTPOHHOTO OanaHca.



TennoBeie 3PPEKThl XUMUYECKUX pPEaKIMi. DK30TEPMUUYECKHE UM HHAOTCPMUUYECKHE PEaAKIUU. TepMOXUMHUUYecKHe ypaBHEHHS. Pacu€Tel mo
TEPMOXUMHYECKUM yPaBHEHUSIM.
CKOpOoCTh XMMHUYECKUX peakiuil. @aKkTOphl, BIUSIOLINE HA CKOPOCTh XUMHUYECKUX peakuuil. [leppoHavanbHOE MpeIcTaBICHUE O KaTaJln3e.
O6patumsbie peakiuu. [IoHATHE 0 XMMUYECKOM PaBHOBECHUHU.
XVMHYECKHE PEeaKIIUK B BOAHBIX PACTBOpaxX. DJAEKTPOIUTHI U HEANEKTponuThl. loHbl. KaTnoHb! 1 aHuOHBL. [ uopammuas meopus
pacmeopog. INEKTPOIUTHUECKAs JUCCOLUAIUS KICIIOT, OCHOBAHUM
u cosiei. CriaGble ¥ CUIIbHBIE AJIEKTPOIUTHL. CTETeHb AUCCOLMAIINH.
Peakuuu nonHoro oOMeHa. Y caoBHs T€UEHUS peaKlUid HOHHOTO
oOMeHa 10 KOHIA. XMMHMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHUH B CBETE IPEICTaBICHUH 00 3JIEKTPOJIUTUYECKON
JUCCOLMAIMU U OKUCIIUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKLIUSX.
Ilouamue o eudponusze coneti.
JdemoHcTpaumnu:
[Ipumepsl 3K30- U SHAOTEPMUUYECKUX peakiui. B3auMoaencTBue LIMHKA C COJSHOW M YKCYCHOW KHCIOTOM. B3ammopencTBuE rpaHyJIMPOBAHHOIO
[MHKa W IIMHKOBOW MBUIM C COJSHOW KkucnoToil. B3ammonelictBue okcuaa memu (II) ¢ cepHOil KMCIOTOM pa3HON KOHIIEHTpAMU TPH Pa3HBIX
TEMIIepaTypax.
'openue yras B KOHIIEHTPUPOBAHHOM a30THOM KucinoTe. ['opeHHe cepbl B pPacIUIaBICHHOW cenuTpe. lcnblTaHue pacTBOPOB BEIIECTB Ha
ANEKTPUYECKYIO IPOBOJAUMOCTE. J[BUKEHHUE MOHOB B 3JIEKTPUYECKOM IIOJIE.
IIpakTH4yeckne padoThI:
W3yueHne BIUSHAS yCIOBUN NPOBEICHNS XUMHUYECKON PEAKIIMK HA €€ CKOPOCTb.
Pemenune sxcrniepruMeHTaNbHBIX 3a7a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHMM KaK 3JIEKTPOJIUTOB
JlabopaTopHble onbIThI: Peakiinn oOMeHa MeX/1y pacTBOPaMHU JIEKTPOJIUTOB
PacuerHble 3a1a4n: Boruucienus 1o TepMOXUMHUECKUM YPaBHEHUSM PEAKLIUM.
Pa3nen 2. MHOTOOOpa3ue BEMIeCTB
Hewmeramnsl. ["anorenst. [Tonoxenue B nepuoInyecKoi CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHHE X aToMOB. Haxoxaenue
B npupoje. Pu3nyeckre U XUMUYECKHE CBOMCTBA IaJIOT€HOB.
CpaBHUTENbHAS XapaKTEPUCTHKA TaJIoreHoB. [loayueHne u npuMeHeHne rajJoreHoB. Xiaop. Pu3nueckue 1 XMMUYECKue CBOMCTBa xjopa. [Ipumenenue
xjopa. XnopoBogoposa. duznveckue cBoictBa. [lonydenue. Consnast kuciora u e€ conu. KadecTBeHHas peakuusi Ha XJIOpUA-UOHBI. Pacmio3HaBaHue
XJIOpUJOB, OPOMUIOB, HOJIUIIOB.
Kucnopon u cepa. [lonoxeHue B nepuoJu4eckoil CUCTEME XUMUYECKHUX JIEMEHTOB, CTpoeHUE UX aToMOB. Cepa. AJUIOTPONUS CEPBI.
duznueckre U xuMuueckue cpoiicrBa. Haxoxaenue B npupoae. [Ipumenenne cepbl. CepoBogopos. CepoBoIopoHast KHUCIOTa U €€ COJH.
KauectBennas peaxius Ha cynbpua-uonbl. Oxcup cepsl(IV). dusndeckue n xumudeckue cBoictpa. [Ipumenenue. CepHucTasi KUCIOTa U
e€ conmu. KauectBeHHast peakuus Ha cyabGuT-uoHbl. Okeun cepoi(VI).
Cepnass xuciora. XHMHUYECKHE CBOWCTBA pa30aBICHHONH W KOHIEHTPUPOBAHHON CepHOM KuCIOTHL. KauecTBeHHass peakiusi Ha CyJib(aTHOHBI.




XHUMHYECKHE PEAKLINH, JIEKAIUE B OCHOBE NOJIyYEHHUSI CEPHOU KMCIIOTHI B MPOMBIIIIEHHOCTH. [[puMeHeHne CepHON KHCIIOTHI.
Aot u pocdop. [TonoxkeHue B mepuoguvecKoil CCTEMe XUMUYECKUX 2IIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (pu3nueckne 1 XMMHYECKHUE CBOWCTBA,
nojlyuyeHue u npumeHenue. Kpyrosopor asora B npupoje. AMmuak. dusnueckre 1 XMMUYECKHUE CBOWCTBAa aMMMaKa, Iojdy4yeHue, npuMmenenue. Conu
aMMOHHMSL. A30THas KUCIOTa U €€ cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomyueHue a30THOM KUCIOTHI B 1abopatopun. XUMUYECKHIE
peakluy, JieXxallue B OCHOBE IOJyYEHHUsl a30THOM KUCJIOThI B MPOMBINUIEHHOCTU. [IpuMeHenne a3oTHOM KuciaoTel. ConM a30THOM KHUCIOTHI M MX
pUMEHeHHe. A30THbBIE YOOPEHHUS.
dochop. Amnorporus Gpochopa. dusnveckue n xumudeckue cBoiictra gochopa. Oxcun hocdopa(V). @ochopras kuciora u e€ conmm. DochopHbie
yA0OpeHus.
VYrnepon u kpemHuil. [lonoxxenne B NIEpUOJNIECKON CUCTEME XMMUYECKUX JJIEMEHTOB, CTPOCHHUE X aTOMOB. YTJIepo. AJIoTponus
yraepoaa. Ou3ndyeckue M XUMHUYECKHE CBOMCTBa yriepona. AncopOmus. YTrapHbIi ra3, cBoiicTBa W (DU3UOJIOTMYECKOE JIEHCTBUE HA OpPTaHU3M.
Yriekucnelii Ta3. YroibHas Kuciaora u e€ con. KauecTBeHHas peakius Ha KapOoHaT-noHbl. KpyroBopoT yriiepoia B mpupo/ie.
OpranvuecKkue COeIMHEHUs YIIIepoaa.
Kpemuuii. Oxcun kpemuus(1V). Kpemuueas kuciora u € conu. Cmexno. Llemenm.
Meramnbl. [lonoxxeHne MeTalioB B NEPUOJUYECKOM CUCTEME XMMHYECKUX 3JIEMEHTOB, CTPOCHHE HUX aTOMOB. Mertayunueckas cBA3b. Dusnueckue
CBOICTBa METa/UIOB. PsJ akTUBHOCTH METaIOB (DJIEKTPOXMMMUYECKUN psii HANpsDKEHUH MeTalioB). XMMHUYECKHE CBoWcTBa MeramioB. OOmiue
croco0bl omyuyeHus: MeTajuioB. CIijlaBbl METAJIOB.
[I{erounsle MeTasuibl. [1os10KEHNE MIETOYHBIX METAJUIOB B IIEPUOIUYECKON CHCTEME, CTPOCHME UX aTOMOB. Haxoxnenue B mpupoe.
duznyeckre 1 XMMUYECKHE CBOMCTBA IIEJIOUHBIX METAIUIOB. [ [pMeHeHne MIeT0YHBIX METAIIOB U X COSUHEHUHN.
[I{erouno3emenbHble MeTauIbl. [loOXKEHNE IMIETOYHO3EMENIBHBIX METAUIOB B NEPHOAUYECKOM CHCTEME, CTPOEHHE HMX aToMoB. Haxoxnenue B
npupoe. Maruuit u Kanblui, NX BaxHeimume coequHeHus. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.
Amomunuii. [lonoxxenue anoMUHNS B IEPUOINYECKON cucTeMe, cTpoeHue ero aroma. Haxoxaenue B npupoze. @uznyueckrue U XMMUUECKHUE CBOMCTBA
amomunus. [Ipumenenne amoMuHus. AMGOTEPHOCTh OKCUA U TUIPOKCHUA ATFOMHHHUS.
Keneso. [Tonoxenue xene3a B IEPUOAUYECKON CHCTEME, CTpoeHHUE ero aroma. Haxoxnenue B npupone. Pu3ndeckue 1 XMMUYECKUE CBOKMCTBA JKeJe3a.
Baxkueiine coennHeHus sxene3a: OkCuabl, ruapokcuanl u coin xxene3a(ll) u xenesza(Ill). KauectBennslie peakunu Ha noHsl Fe2+ u Fe3+ .
JdemoHcTpaumnu:
duszuueckue cBoiicTBa ranoreHoB. [lomydeHne XJ10poBoIOpoaa U pacTBOPEHUE €ro B Bojie. AJIIOTPOIHbIe Moaupukanuu cepbl. OOpa3Iibl MPHUPOIHBIX
CynbGuI0B H cyiabdaToB. [lomydenne aMMuaka u €ro pacTBopeHre B Bojie. O3HaKOMIIEHHE ¢ 00pa3liaMu MPUPOTHBIX HUTPATOB, (hocdaTon
Monenu KpUCTaTMYeCKHX PemEToK anMasa u rpadurta. 3HAKOMCTBO ¢ oOpa3laMu MPUPOTHBIX KapOOHATOB M CHIIMKATOB 3HAKOMCTBO C 0Opa3iamu
BAKHEWUIINX COCAWHEHUW HATpHs, Kaiaus, NPUPOIHBIX COCAVMHEHUN KajabLus, pyJdaMHU JKejle3a, COCAVMHEHUSMH allOMUHHA. B3anMopaencrtsue
HIEJIOYHBIX, IIEJIOYHO3EMEIBHBIX METAJUIOB U aJTIOMHUHMS € BOJ10M. CKUraHue xees3a B KUCIOPOAE U XJIOpe.
IIpakTHYeckue padoThI:

N3yueHne BIUsHUS YCIOBUIN NPOBEICHNUS XUMUUYECKUX PEAKIIM Ha CKOPOCTh Ha €€ CKOPOCTb.

Pemenue sxcriepuMeHTaNbHBIX 3a7a4 110 TeMe «CBOMCTBa KMCIOT, OCHOBAaHUM U COJIEH KaK 3JIEKTPOIUTOBY»




[TonydeHue constHOM KUCIOTHI U U3yUYECHHUE €€ CBOWCTB.
Pemenne sxcriepuMeHTanbpHBIX 3a1a4 1o teMe «Kuciopon u cepa»
ITomyuyenne aMmmMuaka U U3y4eHHE €r0 CBOMCTB.
[Tonyuyenue okcuna yraepona (IV) u usyuenue ero coiicts. PacnosHaBanue kapOoHaTOB.
Pemenne sxcriepruMEHTANBHBIX 3a7a4 110 TeMe «MeTallibl U UX COCTUHEHUSD)
JlabopaTopHbIe ONBITHI:
BeITecHEHHE rajioreHaMu Apyr Apyra U3 pacTBOPOB UX COEAVMHEHUM.
KauecTBeHHbIE peakiyu cyabhua-, cyab(uT- U cyiab(ar- HOHOB B PaCTBOPE.
O3zHakoMieHHe ¢ 00pa3laMu cepbl U €€ IPUPOIHBIMU COEAUHEHUSIMHU.
B3aumoneicTeue cojiei aMMOHUS CO LIETOYaAMMU.
KauecTBeHHbIE peakiMy Ha KapOOHAT- U CUJIMKAT- HOHBI.
KauecTBeHHas peakuys Ha YIJIEKUCIIBIN ras.
N3yuenune o00pas3noB MeTauioB. B3anMoaelcTBIe METAIIOB C paCTBOPAMHU COJICH.
O3HakoMJIEHHE CO CBOWCTBAMH U MPEBpalliEeHUIMU KapOOHATOB U THAPOKApOOHATOB.
[Tony4eHne TUIPOKCH/IA ATFOMUHUS ¥ B3aMMOJIEHCTBHE €T0 ¢ KMCIOTaMHK U Iiesioyamu. KauecTBeHHbIe peakiun Ha noHbl Fe? u Fe?*
PacuerHsbie 3agaun:
BbrauciieHus mo XuMHYECKUM YPaBHEHUSIM MacChl, 00bEMa MITH KOJIMUYECTBA BEIIECTBA OJJHOTO M3 MPOIYKTOB PEAKIIMH 110 MACCEe HCXOJHOTO BEIECTBA,
00BEMY MITM KOJIMUYECTBY BEILIECTBA, COACPIKALIETO ONPEAEIEHHYIO IO IPUMECEH.
Pa3nen 3. Kparkuii 0630p BaXXKHEHIINX OPraHUIECKIX BEIISCTB
[Tpenmer opranndeckoil xumun. Heopranmueckue u opraHu4eckre CoeIMHeHNs. YTIIepo — OCHOBA >KHM3HU Ha 3emiie. OcOOEHHOCTH CTPOEHHsI aTOMa
yIJIEpOJia B OPraHUYECKUX COCAUHEHUSAX.
VYraesogopoas!. [IpenenbHble (HACHILIEHHBIE) YTIEBOAOPOIBI.
MeraH, 3TaH, ponaH — NPOCTEHUIINE IPEIACTABUTENHN IIPEAECIbHBIX
yriaeBogopoaoB. CTpyKTypHble (pOpMyJIbl YIIIeBOAOPOA0B. ['oMoornuecKkuil psa npelenbHbIX yrieBo1opo1oB. ['omonoru. dusnueckue u
XUMHYECKHE CBOMCTBA IIPEACNIBHBIX YINIEBOAOPOAOB. Peaknuum ropenus u 3aMmelieHus. HaxoxIeHune B mpHpoAe INPEAENBbHBIX YITIEBOJAOPOIOB.
IIpumenenne meTaHa.
HenpenenbHble (HEHACHILIEHHBIE) YTIEBOIOPOAbl. DTHICHOBBIA psijl HENPEAEIbHBIX YII€BOJOPOAOB. JTHIeH. Pu3ndyecKkue U XUMHUYECKUE CBOMCTBA
sTriieHa. Peakius npucoennnenus. KauecTseHHbIE
peakuuu Ha 3TiieH. Peakius nonmnMepusanuu. [lonustunen. [IpuMmenenne stuneHa. ANETHICHOBBIN Pl HENPEAEIbHBIX YITIEBOJOPOAOB. ALIETHIICH.
CaolicTBa anetwieHa. [Ipumenenue aneruieHa.
[TpousBoaHbie yriaeBo1opoaoB. Kpatkuili 0030p opraHMuecKkux
COEJIMHEHUI: OJHOATOMHBIE CITUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CITUPTHI (3TUIICHITIMKOJIb, TIMLEPHH ), KAPOOHOBBIE KUCIOTHI
(MypaBbUHasi, yKCyCHasl), CII0XKHbBIE I(PUPBI, )KUPBI, YIIIEBOABI (TIIF0K03a, caxapo3a, Kpaxmall, LeJUTI0JI03a), aMUHOKUCIIOTHI, Oenku. Ponb



OCJIKOB B OpraHU3Me.

[TonsiTue O BBICOKOMOJNEKYJISPHBIX BemecTBaX. CTpPyKTypa MOJMMEPOB: MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpH3AIIH.
HOJ’II/IE)TI/IJ'IGH, MMOJIMIIPONHIICH, MMOJIMBUHUJIXJIOPUI.

JdemoHcTpaumMu:

Mojienu MOJIEKYJI OPraHUISCKUX COCIUHEHMH. ["'opeHne yriieBo0po0B U 0OHApYKEHUE MTPOAYKTOB MX ropeHus. KauecTBeHHast peakiiis Ha STHJICH.
[Tonyuenue sTuneHa. PacTBopenue »TuimoBoro cmuprta B Boje. PacTBopenme rimuepuHa B Boze. [lomydeHne u CBOWCTBAa YKCYCHOM KHCIIOTHI.
I/ICCJ'IGI[OBaHI/Ie CBONICTB JKHUPOB: pPAaCTBOPUMOCTL B BOJAC M OPraHUYCCKHUX PACTBOPUTCIIAX. KauecTBennrie pPC€akMn Ha TJIOKO3Y M Kpaxmall.
O3znakoMyeHHe ¢ 00pa3laMu U3IENUN U3 MOIUATHIICHA, TOTUIPONUIICHA, TOJTUBUHIIXIIOPUIA.

[TpakTueckue pabOThl CTPYNIUPOBAaHBl B OJIOKM — XMMHUYECKHUE MPAKTUKYyMbl, KOTOpPBIE CIy’KaT HE TOJbKO CPEJICTBOM 3aKpEIUICHUS YMEHHH U
HABBIKOB, HO TaK)K€ U CPEJICTBOM KOHTPOJIS 32 KA4eCTBOM UX C(HOPMHUPOBAHHOCTH.
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