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IosicHUTeIbHAA 3aMUCKA.

Pabouas mporpaMma 1o XUMHH I oOydaromuxcst 8-9 KiaccoB cocraBieHa Ha ocHoBe IIpumepHoii pabouyeir mporpamMmel (Mocksa, 2021) u
TpeboBanumii k pe3yabTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTEbHON MPOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, MPEICTaBICHHBIX B DenepaibHOM
roCy/lapCTBEHHOM 00pa30BaTeIbHOM CTaHJApT€ OCHOBHOTO oOIIero o0pa3oBaHMs, a TaKXe aBTOPCKOM  NIporpamMmbl Kypca XUMHUU s
obmmeoOpaszoBarenbHbIX yupexxaenuit O. C. ['abpuensna, C. A. CnagkoBa «Xumusi. [Ipumepnsie padoune nporpammsl. [Ipeaqmernas auHus y4eOHUKOB
O. C. T'abpuensna, U. I. OctpoymoBa, C. A. CnagkoBa 8 -9 kmaccel» B m3marenbcTBe «lIpocsemenue», Mocksa 2021 r., PaGoueli mporpammbl
Bocriutanust MAOY "CITLI Ne33".

JJ1s peajqm3anuu NporpaMMbl UCIOJIb3yeTCsl Y4e0OHO-MeTOAMYEeCKN il KOMIUIEKT :

8 kaacc:
- I'abpuensn O. C. , OctpoymoB WN.I'., CnankoB C.A. Xumus. 8 kinacc: M «lIpocsemenuey, 2021
- l'abpuensa O.C. Xumus 8- 9 kitacc Meroanueckoe nmocodoue/ O.C. I'abpuensia, A.B. Kynosa — 4 uzn. crepeorurn. — M.: JIpoda
9 kJaacc:
- T'abpuensu O. C. , Octpoymos N.I'., CnmagkoB C.A. Xumus. 9 xnace: M «[Ipocsemenuey, 2021
- M'abpuensan O.C. Xumus 8- 9 knacc Meronuyeckoe nocobue/ O.C. I'abpuensn, A.B. Kynmosa — 4 uza. crepeorun. — M. :/Ipoda
Crpykrypa u coaepxaHue paboyeil mporpaMMbl COOTBETCTBYIOT TpeboBaHusM DenepaabHOro rocy1apcTBEHHOT0 00pa3oBaTeIbHOIO CTaHaapTa
OCHOBHOTO 00111€T0 00pa3oBaHMs.
[leab: MO3HAHWE 3aKOHOB MPUPOJIBI U PA3BUTHS IIPOU3BOAUTEIBHBIX CHJI O0IECTBA U CO3/IaHUS HOBOM 0a3bl MaTePHAITLHOUW KYJIBTYPHI.

3agaum:
- opmuposanue y ydaluxcsi XMMUYECKOW KapTUHBI MUpa KaK OPraHUYECKOM YacTH €ro LEeJI0CTHOW eCTeCTBEHHO-HAyYHOU KapTHUHBI.
- Pazeumue mo3HaBaTENbHBIX HHTEPECOB, MHTEIUIEKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEN yJaluXcsl B MpoIlecce U3yYeHHs] UM XUMUYECKONH HAayKU
1 e€¢ BKJIaJa B COBPEMEHHBIM HAyYHO-TEXHWYECKHU Tporpecc; (popMupoBaHWE BAKHEHIIMX JIOTUYSCKUX OINEpAIUil MBIIUICHUsS (aHAJIN3, CHHTE3,
000011eHIe, KOHKPETH3AIlUs, CPAaBHEHHE U JIp.) B MpoIlecce MO3HAHMs CUCTEMbl BAKHEWUIUX TMOHSITHIA, 3aKOHOB U TEOPHH O COCTaBe, CTPOCHHU U
CBOMCTBAaX XMMHUYECKUX BEIIECTR.
- Bocnumanue y0exIEHHOCTH B TOM, YTO MPUMEHEHHUE MOJTYYCHHBIX 3HAHMM U YMEHMH MO XUMHH SBISETCS OOBEKTUBHOW HEOOXOIMMOCTBIO IS
0e301macHoi paboTHI € BEIIECTBAMU U MaTepuaiaMu B ObITY M Ha IPOU3BO/ICTBE.
- IIpoexmupoeanue u peanuzayus BHITYCKHUKAMU OCHOBHOM IIKOJBI TUYHON 00pa3oBaTENbHON TPAaeKTOPUU: BHIOOP Mpoduiis 00y4eHHs B CTapIIei
LIKOJIE WIH MPO(eCcCHOHATBHOTO 00pa30BaTEIbHOIO YUPEKICHUS.
- Osnaodenue KnouegbiMu KomnemernyusamMu: yaeOHo-1mo3HaBaTeIbHbBIMU, HHPOPMAIIMOHHBIMHU, [IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMHU.

O0mas xapakTepucTHKa y4e0HOro npeamMera « XMMHsD)
IIpennaraemasi paboudass mporpaMma IO XMMHH DPAcCKpbIBA€T BKJIQJ Y4E€OHOro IpeaMeTa B JOCTH)KEHHE IIeJIe OCHOBHOIO OOIIEro
0o0pa3oBaHus U ONpeAeIsIeT BaXKHEHIIINE coiepKaTeIbHbIE JIMHUU MpeaMeTa:
- «Bewecmso» — B3aNMOCBSI3b COCTaBa, CTPOEHUSI, CBOMCTB, IIOJIy4YEHHUS U IPUMEHEHHUS BEILIECTB U MAaTEPHUAJIOB;
- «Xumuueckas peakyus» — 3aKOHOMEPHOCTH NPOTEKAHUS U YIIPABJIEHUS IPOLIECCAMH TTOJIyYEHUs U IPEBPALLEHUS BEIIECTB;
- «Xumuueckuul A3vlK» — OIIEPUPOBAHUE CHUCTEMOM BAXKHEUIIMX XMMHYECKHMX IOHSTHM, BJIQJICHUE XUMHWYECKOM HOMEHKJIATYpOU H



CUMBOJIMKOW (XMMHUYECKUMH 3HaKaMH, (OpMyJIaMH U YPAaBHECHUSIMH );
- «Xumus u HcuU3HbY — COOIIOCHUE MPABUI XUMHUYSCKON 0€30MaCHOCTH NPH OOpaIlleHUH ¢ XUMUYECKUMHU BEIIECTBAMH U MaTepUaIaMH B
IOBCEHEBHOM KM3HU U HA IPOU3BOJCTBE.
Kypc opueHTUpOBaH Ha OCBOEHHME OOYYalOLIMMHCSI OCHOB HEOPraHMYECKOW XMMHU U KpPaTKOE€ 3HAKOMCTBO C HEKOTOPBIMHU
MOHATUAMHU U OOBEKTAMHU OPraHUYECKONH XUMUU.
B conepxarenbHON JTUHUM «Bewecmeo» PaCKpPbIBACTCS YYEHHE O CTPOCHUHM aTOMa M BEIIECTBA, COCTaBE€ U KJIAaCCH(PUKAIIUHI
XUMHUYECKHX BEILECTB.

B conepxaTenbHO# TUHUN «Xumuyeckas peakyusy PacKpbIBACTCS YYEHHE O XMMHUUYECKUX MpPOIleccax: KiIacCU(PUKaIUs XUMHUYECKHUX
peakuMii U 3aKOHOMEPHOCTHM HX IIPOTEKaHMs; Ka4yeCTBEHHAas M KOJHUYECTBEHHAs CTOPOHbl XMMHYECKHX IIPOLECCOB (pacyérsl IO
XUMHUYECKUM (POpMyJiaM U YPABHEHUAM XUMHYECKUX PEAKIUN).

B conepxarenbHON JMHUM «Xumuyeckuil s36lk» (POPMUPYIOTCS YMEHHsS Y4YalluXcsl Ha3bIBaTh BemIeCTBAa IO (Qopmyiam ©u
COCTaBJIATH (DOPMYJIBI 11O X HA3BAHUSIM, 3alIMChIBATh YPABHEHUS PEAKIIMHM U XapaKTEpU30BaTh UX.

B coaepkatenbHON TUHUM «XUMUs U HCU3HBY PACKPBIBAIOTCS JJOTHYECKUE CBSI3U MEXy CBOMCTBaAMM, IPUMEHEHUEM, T1OJIyYEHHUEM
BEILECTB B JJa0OPaTOPHBIX YCIOBUSIX U Ha IPOU3BOJICTBE; POPMUPYETCA KyJIbTypa 0€3011aCHOI0 U 3KOJIOTMYECKH I'PAaMOTHOIO OOpalleHus
C XMMHUYECKUMU OOBbEKTaMM.

B xypce 3HaunTeIbHASA POJIb OTBOAUTCS XUMHYECKOMY SKCIEPUMEHTY: NMPOBEACHUIO IPAKTUUYECKUX padOT U J1a0OpaTOPHBIX ONBITOB,
(ukcanum n aHaIU3y UX PE3yIbTATOB, COOJIFOJICHUIO HOPM U TIpaBHiI O€30macHON paboThl B XUMHUYECKOM KabuHeTe (J1abopaTopum).

Peanu3zanus mporpamMMmel Kypca B mpoliecce 00ydeHHsl O3BOJIUT 00yYarolIMMCsI IIOHATH POJIb U 3HAU€HHUE XUMHUU CPEIU APYTUX HAYK O

MPUPOJE, T. €. PACKPBITH BKJIAJI XMMHUH B (DOPMHUPOBAHHUE LIEJIIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
MecTo npeameTra B y4eOHOM IVIaHe

@denepalibHBIN TOCYyAapCTBEHHBINH 00pa30BaTeNIbHBIN CTaHAAPT MpelycCMaTpUBAET M3YUYEHHE Kypca XMMHUHM B OCHOBHOM IIKOJIE KakK
COCTaBHOM 4acTH nmpeaMeTHON obsacTn «EcTecTBeHHO-Hay4YHbIE IIPEAMETHI».

Kypc paccuutan Ha nsydenue npeamera B o0béme 136 yueOHBIX 4acoB:
68 yac B 8 kiacce
68 yac B 9 knacce

[Ipennaraemslii Kypc, XOTsI 1 HOCUT OOLIEKYJIBbTYPHBII XapakTep U HE CTaBUT 3a/ady NpodeccuoHanbHON MOATOTOBKHM O0yYaroIuxcs,

TEM HE MEHee, IMO3BOJSIET UM OIPEJEIUTHCS C BBIOOPOM Npodusisi 00ydeHusl B cTaplieil IKoJIe.

YyeOHo-TeMaTHYeCKUH MJIaH

8 kiace
Ne Haumenosanue pazoenoe u mem Konuuecmeo uacoe | Konuuecmeo wuacoe | Konmponwvnvie Ilpakmuueckue
n/n no paboueit | no asmopcKoil | pabomul pabomut
npozpamme npozpamme




11

Tema 1. IlepBoHavaibHBIE
XUMHUYCCKUEC ITOHATUA

19

20 1

Tema 2. Baxneiimme
MIPEJICTaBUTENN HEOPTaHUYECKUX
BEIIIECTB. KonnuecTBeHHbIE
OTHOIIIEHUS B XUMHHU

21

18 1

Tema 3. OCHOBHBIE KJIACCEI
HEOPraHWYECKUX COCIMHEHUN

12

10 1

Tema 4. Ilepuoguyeckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKUX dneMmeHtoB J[. .
MenneneeBa. CTpoeHne aToMa

Tema 5. XUMH4YecKast CBS3b.
OKHUCINTEIILHO-BOCCTAHOBUTEIILHBIE
peakuu

8 1
44 pe3eps

Hroro:

68

68 4

B aBTOpCKYI0O IpOrpaMMy BHECEHbl HEKOTOPbIE U3MEHCHMS :
YMEHbIIEHO KOJMYECTBO YaCOB HA U3YUEHUE TEM:
[lepBoHavaibHBIE XUMUYECKUE MTOHATHS — Ha | yac,
Ilepuoanueckuii 3axoH u [lepuoanueckas cuctema xumudeckux anemeHToB [l. V1. MenneneeBa. Ctpoenue aroma — Ha 1 yac
YBeM4eHo KOJIMYECTBO YaCOB Ha U3YYEHHE TEM:
Baxnerime nmpeacTaBuTeNM HEOPraHMYECKUX BenecTB. KonnmuecTBeHHbIE OTHOLICHHUS! B XUMHUM — Ha 3 yaca,
OCHOBHBIE KJIaCChl HEOPTaHUUECKUX COEMHEHUH — Ha 2 Yaca,
Xumuueckas cBs3b. OKHCIUTETFHO-BOCCTAHOBUTENIbHBIC Peakiiuu — Ha 1 vac,
T.K. 3TH TeMbl BBI3BIBAIOT 3aTPYIHEHHUS Y yUAITUXCSL.

YyeOHo-TeMaTHYECKUH JIAH

9 KJIACC
Ne | Haumenoeanue pazoenoe u mem Konuuecmeo uacoe no | Konuuecmeo uacoe no Ilpakmuueckue
n/ paboueil npozpamme asemopckoit npozpamme | Konmpoavnuie pabomut
n pabomut
1 |Tema 1. [loBropenne u  o6oOmeHNe | 5 S)




CBEJICHNH 110 Kypcy 8 Kiacca

5 Tema 2. Xumuueckue peaxuuu B pactBopax | 10 10 1 1
3NIEKTPOIUTOB

3 Tema 3. Hemerasuisl 1 ux COSTUHEHHUS 25 25 1 4

4 Tema 4. MeTayuisl ¥ UX COSIMHEHNS 16 16 1 2

5 | Tema 5. Xumust u okpy:xatouias cpena 2 2

6 | Tema 6. O600meHue 3Hauuii mo xumuu kypea | 10 7+3 1

OCHOBHOM 1K0JbI. [ToarotoBka k OcHOBHOMY
TOCY/IAPCTBEHHOMY 9K3aMEHY

Hroro: 68 68 4 7

IlnannpyemMble pe3yibTaThl OCBOECHHSI Kypca
8 kuace
JIMYHOCTHBIE Pe3yJIbTATHI:
1) Bocnumanue poccuiickoti epaxcoOaHcKoil UOeHMUYHOCMU, OCO3HAHUEe CBOSH STHUYECKOW NPHHAJIC)KHOCTH, 3HAHHUE HCTOPHU
XAMHHU U BKJIaJa POCCUMCKON XUMHUYECKON HAyKH B MUPOBYIO XUMUIO; (hopMuposatue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHUIO XUMUH;
TOTOBHOCTH Y CIIOCOOHOCTHU y4YallIUXCs K CAMOPa3BUTUIO U CaMOOOPA30BaHHUIO HA OCHOBE M3YUYE€HHBIX (DaKTOB, 3aKOHOB U TE€OPHUU XUMUH;
OCO3HAHHOTO BBIOOpA U nOCMpOeHUe MHANBUTY ATbHON 00pa30BaTeIbHON TPACKTOPUH;

2) ¢dopmuposanue 1EIOCTHON €CTECTBEHHO-HAYYHOH KapTHUHBI MHpPA, HEOTHEMJIEMOMN 4YacThIO KOTOPOU SIBIISIETCS XUMHUUYECKast
KapTHUHA MUDa;

3) 061a0eHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIIMM YPOBHIO pa3BUTHUs HayKHW U OOIIECTBEHHON INPAKTUKHU, B TOM YHCIE U
XUMHUYECKHUM;

4) ocgoeHue COIMAIIBHBIX HOPM, MPaBWJI TIOBEACHUS, pojied U (pOPM COLIMAILHOM KU3HU B COLIMYME, IPUPOJE U YACTHOM >KU3HU
Ha OCHOBE PKOJIOTMYECKOM KyJIbTYpbI U O€30I1acCHOro oOpalieHus ¢ BelleCTBaMi U MaTepUualaMU;

5) ¢dopmuposanue KOMMYHUKATHBHOM KOMIIETEHTHOCTM B OOIIEHHM CO CBEpPCTHHKAMH U B3pOCIBIMH B Ipoliecce

00pa3oBaTenbHOMN, OOIIECTBEHHO MOJIE3HOM, Yu4eOHO-HCCIIeI0BATENIbCKOW, TBOPUECKON U IPYTUX BUIOB ACATEIHLHOCTH, CBSI3aHHBIX C XUMHUEH.
6)dpopmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHM CO CBEPCTHHMKAMH M B3pOCJIBIMHU B Mpoliecce oOpa30oBaTEIbHOM,
OOIIIECTBEHHO TIOJIE3HOU, y4eOHO-UCCIIeI0BATEILCKOM, TBOPUECKON U IPYTUX BUJIOB JICSITETLHOCTH, CBSI3AaHHBIX C XUMHUEH.
MeTtanpeaMeTHbIe pe3yJbTaThl:

1) Ymenue onpeoenams yeau oOydeHus, HOCTAaHOBKa U (OpMyJIMpOBaHUE 151 ceOsl HOBBIX 3aj1ady;

2) niaHuposanue MyTeil JTOCTUKEHHUS KEJTaeMOro pe3yJibTara o0y4eHHs XMMHUU KaK TEOPETHYECKOTo, TaK M IKCIIEPUMEHTAJIbHOIO
XapakTepa;

3) coomHeceHue CBOUX AEUCTBUI C IJIAHUPYEMBIMHU pE3YJIbTaTaMU, OCYuecmeneHue KOHTPOJIsl CBOEN NIEATEIbHOCTH B MpolLiecce

TIOCTUKEHUST pe3yJibTaTa, onpeoeneHue ciocoO0B JIEMCTBUI MPU BBINOJIHEHUH JIAOOPATOPHBIX U NMPAKTUYECKUX PabOT B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHU O€30I1aCHOCTH;



4) onpedenieHue NCTOYHUKOB XUMHUYECKON HH(pOpMaInu, €€ MoJIydeHHEe U aHaJIu3, co3JaHue MH(POPMALIMOHHOTO MPOJIYKTa U €ro
Mpe3eHTalNsA;

5) UCNOb306aHUEe OCHOBHBIX MHTEIUIEKTYaJIbHBIX OINEpalyii: aHaju3a U CUHTE3a, CPAaBHEHUS M CHUCTEMAaTH3aIMH, 0000IEeHUs U
KOHKPETHU3alUH, 6bls6/1eHUe TIPUUUHHO-CIICJICTBEHHBIX CBSI3E€U U nOoCcmpoeHue JOTUUECKOT0 PACCYKIACHUS

U YMO3aKJIIOYeHUs1 (MHIYKTUBHOIO, IEYKTUBHOI'O U I10 AaHAJIOTUH) HAa MaTepHaJIe €CTECTBEHHO-HAYYHOT'O COJIEPYKaHUS;

6) yMeHue CcO31aBaTh, NMPUMEHSITh W NpPeoOpa3OBbIBAaTh 3HAKM W CHUMBOJIbI, MOJEIM M CXEMbl JUIsl pEUIeHUs] Y4eOHBIX U
I103HABaTEJIbHBIX 3a1a4;

7) ¢dopmuposanue U pazeumue KOJIOTMUECKOTO MBILIICHUS, YMeHue TIPUMEHATh €ro B II03HABATEJIbHOW, KOMMYHUKATHBHOM,
COLIMAJIBHOM MPAKTHKE U MPOGECCHOHAIIBHON OPUEHTAINH;

8) eenepupoeanue Ui 1 opeaeaeHue CpeaCcTB, HEOOXOAUMBIX JJIsl UX peaIu3aliH.

IIpeameTHbIe pe3yJbTaThI:

1)  packpvieame cmvici OCHOBHBIX XMMHYECKUX MOHATHH: aTOM, MOJIEKYJIa, XUMHYECKHUH JIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJHAS), BAJICHTHOCTb, OTHOCHUTENIbHAS aTOMHAs M MOJICKYJISIpHAas Macca, KOJMYECTBO BEIIECTBA, MOIb, MOJISIpHAs Macca,
MaccoBasi 10Nl XMMHUYECKOTO 3JIEMEHTAa B COCJUHEHHM, MOJIIPHBIH OO0BEM, OKCHJ, KHCJIOTAa, OCHOBaHME, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTCIICHb
OKHCIJICHHSI, XUMUYECKasi peaKuus, KIacCU(PUKAIMS peaKliii: peakiy COSANHEHUS, PEaKIMH Pa3JIOKEHHS, PEaKLIUK 3aMELICHUS, peaKIMi 0OMeHa, 3K30- U
SHAOTEPMUUECKUE PEAKINH; TEIIOBOH AP (EKT peaknu; sapo aTomMa, dJISKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTallb, PAIIYC aTOMa, XUMUYECKasi CBSI3b,
NOJISIpHAst M HETIONIsIpHAsi KOBAJICHTHAs! CBS3b, HOHHAS CBS3b, MOH, KaTHOH, aHHOH, PAacTBOP, MAaccoBasi JI0JIsl BEIIECTBA (MPOIICHTHAs KOHLEHTPALUs) B
pacTBope;

2)  wwLIOCmMpupo8ams B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. M. 1) M IPUMEHSATH 3TH MOHATHS NP ONKCAHUY BEIIECTB U X MPEBPAICHUIA;
3)  ucnonv3oeamb XUMHUYECKYIO CHMBOJIUKY JIJIsl COCTaBIICHHs ()OPMYJT BEIIECTB M YPABHEHUI XMMUYCCKIX PEaKIIN;

4)  onpedensimb BAICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHHSX; CTEHEHb OKHCICHUS DJIEMEHTOB B OWHAPHBIX COCIUHCHUSX;
MIPUHAIIEKHOCTD BEIIECTB K ONPEeIEHHOMY KJIACCy COCTUHEHUH 10 (popMynam; BHJ XUMHUECKON CBSI3U (KOBAJICHTHAS M MOHAsI) B HEOPTaHMUECKUX
COEIMHEHUSIX;

5)  packpeieams cmuvicn Ilepnomnueckoro 3akoHa J{. 1. MenneneeBa: 1eMOHCTpHPOBATh MOHMMAaHUE MEPHOIUYSCKON 3aBHCHMOCTH CBOWCTB
XMMHUYECKHX 3JEMEHTOB OT MX MojokeHus B Ilepuonmyeckoil cucteme; 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIDHOTO yYeHHs, 3aKOHa ABOTajpo; onucviéams u xapakmepuszosams TabmmuHyro ¢opmy lleprogmdeckoil cHCTEMBI XMMHYECKHX
3JIEMEHTOB: pa3InyaTh MOHATUS «TJIaBHas noarpynna (A-rpynmna)» u «nodouyHas noarpymnmna (b-rpynma)y;

6)  knaccupuyuposames XUMHYECKUE dJICMEHTbI; HEOPraHMUYESCKHUE BEIECTBA; XMMUUECKHE PEAKIUK (10 YHUCITYy M COCTaBY yYaCTBYIOUIMX B PEaKIIUU
BEIIECTB, 10 TeIJIOBOMY 3P PeKTy);

7)  xapaxmepuzosame (onucviéamy) OOIIME XHUMHYECKHE CBOWCTBAa BEHIECTB pA3IMYHBIX KJIACCOB, IOATBEPKJAas OIHCAHWUE MPHMEpaMU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUUYECKHX PEaKIIUA;

8)  mpoenosuposams CBOWCTBA BEIECTB B 3aBHCUMOCTH OT MX KA4ECTBEHHOTO COCTABA; BO3MOKHOCTH MPOTEKAHWS XUMHUYECKHX MPEBPAIICHUI B
Pa3UYHbBIX YCIOBUSX;

9)  ewiuuCAAMB OTHOCUTEIILHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO JOJIF0 XUMUYECKOTO dJIEMEHTA 110 (hOpMyJie COCTNHEHMUS;
MacCOBYIO JOJIIO BEIIECTBA B paCTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN peaklnu;

10)  npumensimb OCHOBHBIEC OTIEPAIIMU MBICIUTEIBHON JEATEIFHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE, 0000IIeHHe, CHCTEMATH3AIINIO0, KIACCU(PHKAIINIO,



BBISIBJICHUE IPUYNHHO-CIICACTBEHHBIX CBSI3€M — U1l U3Y4YECHHUS CBOMCTB BEIECTB M XUMHUUYECKUX PEAKIHUI; €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HabJI0IeHNe, U3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIICHHBIN);

cnedoeamy MpPaBUIaM IOJb30BaHUA XMMHYECKOM IMOcynoi M abopaTOpHBIM 00OpYIOBaHMEM, a TAaKKe MpaBWilaM OOpalleHUs C BEIIeCTBaMH B
COOTBETCTBHH C MHCTPYKIMSIMH 110 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB MO TOJTYYEHUIO K COOMPAHHIO ra3000pa3HbIX BEMIECTB (BOJOpOIa
U KHMCJIOPOZA), MPUIOTOBJICHUIO PACTBOPOB C OIpENEeNEHHOW MaccoBOW J0jed pacTBOPEHHOIO BELIECTBA; IJIAHUPOBATH M IPOBOJUTH XUMHUYECKHE
SKCIIEPUMEHTBHI 110 PaCIIO3HABAHUIO PACTBOPOB ILEJIOUYEH U KUCIOT € IIOMOIIBIO HHIUKATOPOB.

IInanupyemble pe3yJibTaThl 0CBOCHHS Kypca

9 knace
JIn4HOCTHBIE pe3y/IbTaThl:
1)Bocnumanue omeemcmeeHH020 OMHOWEHUS K Npupooe, 80CNUMAHUE POCCULICKOU 2PpadCOAHCKOU UOEHMUYHOCMU, OCO3HAHUE CBOCH
STHUYECKON NPUHAUIEKHOCTH, 3HAHNE UCTOPUM XMMHUHU U BKJIaJa POCCUMCKON XMMHMYECKOM HAyKHM B MUPOBYIO XUMHIO; popmuposarue
OTBETCTBEHHOT'O OTHOIICHUS K MTO3HAHUIO XUMHH; TOTOBHOCTH M CITOCOOHOCTH yYaIllMXCsI K CAMOPa3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE
U3YUYE€HHBIX (PAKTOB, 3aKOHOB M TEOPHUM XMMHUU; OCO3HAHHOTO BBIOOpA U nocmpoeHue UHANBULYalbHONH 00pa30BaTeIbHON TPAeKTOPUHU;
2)¢hopmuposanue 1MEIOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa, HEOTHEMJIEMON YaCThIO KOTOPOW SIBISETCS XMMHUYECKasi KapTHHA
MUDa;
3)osenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pPa3BUTHUsI HAyKH W OOIIECTBEHHOW IPAKTUKHA, B TOM YHCIIE H
XUMHUYECKUM;
4)oceoenue couMaIbHBIX HOPM, IPABUJI TIOBEJICHUS, posiel U (OpPM COIMATBLHOM KU3HHU B COLIMYME, MMPUPOAE U YaCTHOM JKU3HHU Ha OCHOBE
SKOJIOTMYECKOM KYJIbTYphl U 0€30I1aCHOI0 OOpallleHUs ¢ BEeIeCTBaMH U MaTepuaJlaMU;
5)@opmuposanue KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIEHWH CO CBEPCTHUKAMH M B3POCIBIMH B TIpOIlecCe OOpa3zoBaTEIILHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIe0BATEIBCKOM, TBOPUECKOM U IPYTUX BUIOB JIEATEIIBHOCTH, CBSI3aHHBIX C XUMHUEI.
6)popmuposanuue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHWH CO CBEPCTHHUKAMU M B3POCIBIMH B TIpoliecce oOpa3oBaTeIIbHOM,
OOIIIECTBEHHO MOJIE3HOM, yueOHO-UCCIe0BAaTEIbCKOM, TBOPYECKON U IPYTUX BUJIOB JIESITEIbHOCTH, CBA3aHHBIX C XUMHUEII.
MeTanpeaMeTHble pe3yJbTAThI:
1) Ymenue onpeoensime yenu o0ydeHus, NOCTaHOBKA U (OPMYITUpPOBAHUE /ISl ce0s1 HOBBIX 3a/1a4;
2)nnanuposanue yTel JOCTHKEHUS KEITAEMOTO pe3yiIbTaTa 00yUeHHsI XUMHUHU KaK TEOPETHYECKOTr0, TaK M DKCIIEPUMEHTAJIBHOT'O XapaKTepa;
3)coommnecenue CcBOMX HAEUCTBUII C IUIAHUPYEMBIMH pe3yJibTaTaMU, ocyujecmenerue KOHTPOJISI CBOEM JesITeIbHOCTH B MHpOILEcce
JIOCTUXKEHUST pe3yJibTaTa, onpeoeneHue ciocoO0B JIEMCTBUI MPU BBINOJIHEHUH JIAOOPATOPHBIX U NMPAKTUYECKUX PabOT B COOTBETCTBUU C
MpaBUJIAMHU TEXHUKHU O€30I1aCHOCTH;
4)onpedenenue MCTOYHUKOB XUMHYECKOW HWH(poOpMmanuu, e€ TOoJIydeHWe W aHajinu3, Co3JaHue WH(GOPMAIIMOHHOTO MPOAYKTa M €Tro
Mpe3eHTalus;
5)ucnonvzoeanue OCHOBHBIX HWHTEIUIEKTYyaJIbHBIX OIEpaliii: aHajiu3a W CHHTE3a, CPaBHCHUS W CHUCTEMaTHU3alliH, OOOOIIECHUS U
KOHKPETHU3aLNU, 8bls6/1eHie TPUIUNHHO-CIIE/ICTBEHHBIX CBSI3€d U nocmpoerue JOTHYECKOro pacCy KASHUs
Y yMO3AKJITIOYeHUs (MHIYKTUBHOTO, ICAYKTHBHOTO U IO aHAJIOTHH ) Ha MaTepHalie €CTECTBEHHO-HAYYHOTO COACP KaHHS;
6)ymenue co3iaBaTh, IPUMEHSTh U NIPeoOpPa30BHIBATh 3HAKU U CHUMBOJIBI, MOJIEIM M CXEMBbI Ul pelIeHHs] YYeOHBIX U MO3HaBaTEJIbHbBIX



3ajaq;
7)@hopmuposanue v pazéumue 3KOTOTUUECKOTO MBIIUICHUS, YMeHUe TPUMEHSITh €r0 B O3HABATEIbHONW, KOMMYHHUKATUBHOM, COITUAIBHOMN
MpaKkTHUKE U TPO(PecCHOHaTbHON OpPUCHTAIINY;

8)eenepuposanue naeH u onpeacieHUue CPeJICTB, HEOOXOIUMBIX I UX peaIu3allvH.

IIpexmeTHbIE pe3ybTaThI:

1) PAcKpvieams CMblCl OCHOBHBIX XMMHYECKUX IMOHSATHNA: XUMHUYECKUM SJEMEHT, aToOM, MOJICKYyJa, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIECTBO, BAJICHTHOCTH, AJIEKTPOOTPUIIATEIBHOCTh, CTETNICHh OKHCIICHUS, XMMHYECKas pEaKlus, XUMHUYECKas CBS3b, TEIUIOBOU 3PQexT
peaKIuu, MOJb, MOJISIPHBIA OO0BEM, PaACTBOP; SJIEKTPOJIMTHI, HEIICKTPOIUTHI, AJICKTPOJUTHYECKAS TUCCOIMAIUSA, PEAKIIMUd HWOHHOTO OOMeEHa,
KaTaJiu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMble pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU, OKHCIHUTEIb,
BOCCTAHOBUTEJb, OKHUCJIIEHHE W BOCCTAHOBJICHHUE, AJIOTPONHUs, aM()OTEPHOCTh, XUMHUYECKas CBS3b, KPUCTALTMYECKAs PEIIETKA, KOPPO3Usl METAJIOB,
CILIaBbI; CKOPOCTh XMMHUECKOH peakluu, mpeaenbHo gonycrumas konentpaus (I1/IK) Bemecrsa;

2) UNLTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUH (CM. I1. 1) ¥ IPUMEHATH 3TU MOHATHSA IPU ONIMCAHUU BEIIECTB U UX IIPEBPALLCHUI;
3) UCNONb306aMb XUMUUYECKYIO0 CUMBOJIMKY JJISl COCTaBICHHs (POPMYJI BEILIECTB U YPaBHEHUN XUMHUYECKUX PEAKIIM;
4) onpeoensms BAJECHTHOCTb U CTENEHb OKUCIEHMS] XMMUYECKHX 3JEMEHTOB B COEIUHEHUSX Pa3IMYHOIO COCTABAa; MPHUHAJICKHOCTb BEILECTB K

Onpe/IeIEHHOMY KJIaccy COEAMHEHUH Mo (opMynaM; BUA XMMHYECKON CBS3U (KOBAJICHTHAs, HOHHAs, METAJJINYECKasi) B HEOPTaHUYECKUX COCTUHEHMSIX;
3aps]l MOHA IO XUMHUYECKON (opMysie; XapakTep Cpelabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHEHUH, THUI KPUCTALIUYECKON pPEIIETKH
KOHKPETHOTO BEIIECTBA;

5)  packpvieamv cmeica Ilepuoguueckoro 3akona [I. WM. MenneneeBa u J1€MOHCTPUPOBATh €ro MOHUMAaHHE: ONUCHIGAMb U XAPAKMEPU30B8AMDb
tabnuunyto Gopmy I[lepuonnyeckoil cucTeMbl XUMMHUYECKHX JJIEMEHTOB: pa3luyaTh MOHATHS «rjaBHas noAarpynna (A-rpynma)» u «moOodHas
noarpynna (b-rpymnmna)», Manbie u OosbLIME NMEPUOJIBI;, coomHocums 0003HAYEHMs, KOTOPblE UMEIOTCS B MEPUOAMYECKON TaOiauIe, ¢ YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHX 3JIEMEHTOB;

6) Kaaccuguyuposams XUMHUUECKHE 3JIEMEHTBI; HEOPraHMUECKHE BEIIeCTBA; XUMUYECKHE PEaKIMU (110 YMCIY U COCTAaBY Y4aCTBYIOUIUX B peaKIIUU
BEIIECTB, 10 TEMII0BOMY 3(h(HEKTY, 10 U3MEHEHUIO CTENIEHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);

7) Xapaxmepuzoeams (onucvléams) oOlIME U cieunPUUECKHEe XMMHUECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX BEILIECTB, MOATBEPHKAAs ONUCAHUE
PUMEPaMHU MOJIEKYIISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKHX PEaKLUi;

8) cocmaensims ypaBHEHUS SJIEKTPOIUTUYECKON IUCCOLMALNU KUCIIOT, IIEJIOUeil U COoJel; MOIHbIE U COKpAIEHHbIE YPAaBHEHUs PEAKIMil HOHHOTO
oOMeHa; ypaBHEHUs peakLni, MOATBEP)KJAIOIINX CYIIECTBOBAHHE T€HETUUYECKON CBA3M MEX/y BEIlECTBAMH PAa3IMUHBIX KJIACCOB;

9)  packpviéams CYyIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI MOCPECTBOM COCTABIIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKluii;

10) NPOCHO3UPOBAMb CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX CTPOEHHS; BO3MOYKHOCTH NPOTEKAHUS XMMHUYECKHX MPEBPALIEHUN B pa3IMYHbIX
YCIIOBUSIX;

11)sbiuucnams OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB; MACCOBYIO JIOJI0 XUMHYECKOTO 3JeMeHTa 1Mo (opMyse COeTMHEHMS;
MaccCOBYIO JOJIIO BEILIECTBA B PACTBOPE; IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUUYECKOM peakinu;

12)cnedoéams mpaBUIIaM IMOJIb30BAHMSI XUMHUECKOW MOCYAO0H U J1a00paTOpHbIM 00OPYZOBaHHEM, a TaKKe MpaBHiaM OOpalleHHs C BELIECTBAMU B
COOTBETCTBUH C UHCTPYKIMSIMU IO BBITIOJTHEHUIO TA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYEHUIO U COOMPAHHUIO ra3000pa3HbIX BEILIECTB;



13)nposooums peaxknyu, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM MYTEM XJIOPUA- OpPOMUI-, HOIUI-,
kapOoHart-, hocdar-, cumkar-, cynb(ar-, THAPOKCUI-HOHBI, KATHOHBI AMMOHHS ¥ HOHBI U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpaxX
HEOPraHUYECKUX BEILECTB;

14)npumensimv OCHOBHBIC OTIEPAIIUU MBICITUTEILHOW JEATEIBHOCTH — AaHAIU3 M CHHTE3, CpPaBHEHUE, O000OIIEHHE, CHCTEMAaTHU3alMIO, BBISBICHUE
MPUYHUHHO-CIICICTBEHHBIX CBSI3€M — ISl WM3YyYEHHUS CBOMCTB BEIIECTB M XWMHYECKMX PEAKIMH; €CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUS —
HaOII0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, YIKCIIEPUMEHT (PEaTbHBINA 1 MBICIICHHBIH ).

Conep:xkaHue nMporpaMmbl y4eOHOIr0 Kypca XUMHU

8 kirace

HavanbHble noHsITHS M 3aK0HBI XHMUH(19 u)
Tena u BemecTBa. CBolicTBa BeNIecTB. DTaJIOHHBIE (DU3UYECKHUE CBOMCTBA BellecTB. Marepuaibl U MaTepuaioBesieHue. Poiap xumuu B
’KM3HHU COBPEMEHHOTO 001iecTBa. OTHOIIEHHE OOIIeCTBA K XUMHUU: XeMODUIUs U Xxemopoous.
Metoapl nzydenust xumun. Habmonenue. DxcnepumenT. MoaenupoBaHue.
Mojenu matepualibHbI€ U 3HAKOBBIE, UJIM CUMBOJIBHBIE.
I'a3pr. XKunkoctu. TBEpAbIC BemecTBa. B3auMHBIC EpeX0Ibl MEXKY arperaTHBIMH COCTOSTHHUSIMH BEIIISCTBAa: BO3TOHKA (CyOnuMarius) u
necyOmmMaliysi, KOHAeHCalus U UCIapeHUe, KPUCTAJUIN3allus U MJIaBJICHUE.
dusnueckue sBICHUSA. YUCThIC BEIIECTBA U CMECH. | OMOreHHBIE B reTeporeHHbie cMecu. Cmecu ra3oo0pasHble, KUIAKHUE U TBEPIEIC.
CriocoObl pa3fiesieHus CMeceil: MeperoHka, Wid AUCTWUIANUS, OTCTauBaHWe, (UIBTPOBAaHHE, KPUCTAIUIM3AIWs WM BbIIIapUBaHUE.
Xpomarorpadusi. [Ippmenenre 3Tux crmocoboB B 1a00paTOPHON MTPAKTHKE, HA TIPOU3BOJICTBE U B OBITY.
XHUMHUECKHE 3IE€MEHThl. ATOMbI U MOJIEKYJbl. [IpocTble M CIIOKHBIE BellecTBa. AJUIOTPOINUsS Ha Ipumepe Kuciaopoaa. OCHOBHbIE
MOJIOKECHUS aTOMHO-MOJIEKYJISIpHOTO yueHUs. MoHbl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOECHHUSI.
3Haku (CUMBOJIBI) XUMHYECKHUX 3JeMeHTOB. MHpopMalus, KOTOPYIO HECYT 3HAaKU XUMHUYECKHX JJIEMEHTOB. DTHUMOJIOTHS Ha3BaHUM
HEKOTOPBIX XHUMHUYECKUX djieMeHTOB. [lepuonnueckass tabnuia xumudyeckux snemeHToB Jl. M. MenaeneeBa: KOpPOTKONMEPUOIHBIN U
JUTMHHOIIEPUOIHBIN BapuaHThl. [Ileprnoasl u rpynmsl.
I'maBHas n moOouHas moArpynmel, uin A- u b-rpynmnel. OTHOCHTEIFHASI aTOMHAsI Macca.
Xumunueckue Gopmynbl. Magmekcsl U kodddummentsl. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBasi 1O XUMHYECKOT0 2JIeMeHTa B
coenuHennu. Mupopmarus, KOTOPyrO HECYT XUMHUECKHE POPMYIIBI.
Banentnocts. CTpykTypHble (GOpMYyIbl. XHUMHYECKHE DJIIEMEHTHI C TIOCTOSHHOM ¢ TEPEeMEHHOW BaJeHTHOCThIO. BBIBOI (dopMyIibl
COCOUHEHUS 10 BAJICHTHOCTH.
Ormnpenenenue BaJE€HTHOCTH XUMHYECKOTO 3jeMeHTa 1o (opmyre BemiectBa. CocTaBieHHE Ha3BaHUM COEIUHEHHUM, COCTOSIIIUX U3 JIBYX
XUMHUYECKHUX BJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
XUMHYECKHe peakuuu. PeareHTbl U NpoayKThl peakiuu. [[pu3Haku XMMHUYECKUX peakiuil. Y CIOBUS UX MPOTEKAHUS U IPEKpaIlCHUs.
Peaknyu ropenusi.
DK30TepMUUYECKUE U DHAOTEPMHYECKUE PEAKIIUH.
3aKOH COXpaHEHUs MacCChl BemecTB. XUMHUYECKHue ypaBHeHHs. CoOCTaBlIEHHE XMMHUYECKHX ypaBHeHHU. MHbopmanms, KOTOpyr HECET
XUMHUYECKOE ypaBHEHUE.



Kaccudukanums XuMHUeCKUX peakUi M0 COCTaBy U YHCIIYy PEareHTOB U NPOAYKTOB. THUIIBI XUMHUYECKUX peakiuil. Peakunu coequnenus,
pas3iioKeHwusl, 3aMelieHus U1 oOMeHa. KaTtanuzaTtopsl U KaTaims.
Ilpaxmuueckue pabomuwi

1. [MpaBuia TEXHUKH 0€30TIACHOCTH M HEKOTOPBIC BUABI pA0OT B XUMUYECKOH JTabopaTopuu (KaOUHETE XUMUH).
2. HaGrofenrie 3a TOPSIIEH CBEYOI.
3. AnHanus nouBsl (a”Hasor padoThl «OYNCTKa HOBAPEHHOU COJIN»).
Ba:xHeiimmue npeacTaBuTeH HeOPraHU4ecKUX BemecTs. (21 1)
CocraB Bo3nyxa. [lonstue 00 00bEMHON mosie (J) KOMIIOHEHTa MPUPOIHON Ta30BOM CMeCcH — Bo3ayxa. Pacuér oObEéMa KOMITOHEHTA

ra30BOU CMECH I10 ero 00BEMHOM 101€ U HA0OOPOT.

Kucnopoa. O30H. ITonyuyenue kucnopoaa. Cobupanue u pacnozHaBaHUE KUCI0Po1a. XUMHUYECKHUE CBOMCTBA KUCIOPOia: B3aUMOICUCTBUE
C MeTaJlJlaMM, HEMEeTalJIaMU U CII0KHbIMU BenlecTBaMU. [Ipumenenue kucnopoaa. KpyroBopot kucinopo/ia B Ipupo/ie.

Oxcuapl. O6pa3zoBaHue Ha3BaHUM OKCUAOB 10 ux ¢opmyiam. CoctaBienue GopMyJs1 OKCHJIOB IO UX Ha3BaHUsIM. [IpeacraBuTenu OKCUIOB:
BO/Ia ¥ YTJIEKHUCJIBIA a3, Herau€éHas U3BECThb.

Bonopona B npupojie. Puznueckrue 1 XUuMHYECKHE CBOMCTBA BOJIOPO/IA, €TI0 MOIyYeHHUE U TPUMEHEHHE.

Kucnotel, ux cocraB u kinaccupwukaumsi. Munmkartopel. Tabnunma pactBopuMocTu. CepHas W COJIsTHAs KHUCJIOTHI, WX CBOWCTBA H
MMpUMEHEHUE.

Conm, ux coctaB U Ha3BaHUs. PacTBopuMoOCTh coiteii B Bojie. [IpeacTaBurenu comnei: Xxjaopua HaTpus, KapooHat HaTpusl, pocdaT KaIbIHs.
[Toctrostnnast ABoraapo. KonmyectBo BemiectBa. Monb. MossipHas macca.

KpaTHI)IC CANHHNIBI N3MCPCHUS KOJIMYCCTBA BEIICCTBA — MUJIJIMMOJIb U KWJIOMOJIb, MUJUIMMOJISIpHAaA U KUJIOMOJIIpHAasa MaCChbl BCIICCTBA.
PacuéTthl ¢ ucrionp30BaHNEM MOHSTHN «KOJHMYECTBO BEILIECTBAY», «MOJISIPHAS Maccay», «IOCTOSHHAass ABOTagpo».

3akoH ABoraapo. MomsipHbIil 00BEM Ta3000pa3HbIX BenlecTB. OTHOCHUTENbHAS TUIOTHOCTH ra3a Mo JIPyromy rasy.

KpaTtHble e TuHUIIBI U3MEPEHUST — MUJLTUMOJISIPHBIN U KUJIOMOJISIPHBIN 00BbEMBI Ta3000pa3HBIX BEIISCTB.

Pacuérsl c ucnosib30BaHNEM MOHSATUHN «KOJIMYECTBO BEILIECTBA», «MOJISIpHAs Macca», «MOJISIPHBIN 00BEM ra3oBy, «UUCIO ABOTrajapoy.
I'mapocdepa. KpyroBopoT Boas! B ipupojie. Puzndeckue 1 XUMHUYECKUE CBOMCTBA BOJIbI: B3aUMOJAEHCTBHE C OKCHIAMM.

OcHoBaHus, UX cocTtaB. PacTBOpuMOCTh OCHOBaHUM B Boje. M3MeHeHHe OKpacku HHJIMKATOPOB B IIeJIOUHOM cpene. llpencraBurenu
HIEI0YEeH: TUAPOKCHUIBI HATPHSI, KAJIUs U KaJIbITHs.

PactBopuTens u pactBopéHHOe BeuniecTBO. PacTBopwl. PactBopenme. I'mapatel. MaccoBast 1051 pacTBOpPEHHOTO BemiecTBa. Pacuérsl,
CBsI3aHHBIE C MCIIOJIb30BAHUEM IMOHATHUS «MaccOBas J10JIs1 pACTBOPEHHOIO BEIleCTBa

Ilpaxmuueckue pabomuwi

4. [Nonyuyenue, coOupaHue U pacro3HaBaHUE KUCIOPOa.
o. [Nonyyenue, coOupaHue u pacro3HaBaHUE BOJIOPOJA.
6. [TpuroroBnenne pacTBopa ¢ 3aJaHHOW MacCOBOM NOJIEW PACTBOPEHHOI'O BEIIECTBA.

OcHOBHbBIE KJIacChl HEOPraHHYecKHX coefuHenui (12 v)

O06o00111eHre CBeIeHU 00 OKCHIaX, UX KJIaCCU(PUKAIINH, Ha3BaHUSIX U cBOMCTBaxX. CIIocOOBI MOJTyYSHUST OKCHIIOB.

OcHoBaHus, UX KJIaccu(UKaIKs, Ha3BaHUs U CBOMcTBa. B3auMojeiicTBre C KUCIOTaMH, KUCIIOTHBIMH OKCHIAMH U coJisiMu. Pa3noxxeHue
HEpPACTBOPUMBIX OCHOBaHUMN. CIOCOOBI MOTyYE€HUSI OCHOBAHUM.



Kucnorel, mx xnaccudwukanus u Ha3zBanws. OOmMMe XUMHYECKHME CBOWCTBA KHCIOT. B3aumopaeicTBHE KHCIOT € MeETaUIaMH.
DJIEKTPOXUMHUYECKUN Ppsii HaNpsDKEHUM MeTajuioB. B3anMojeldcTBHE KHUCIOT C OKCHJIaMU MeTayioB. B3aummopeicTBue KHCIOT C
OCHOBAHHUSIMH — pEaKIus HenTpanmuzanuu. B3zanMoaeiicTBrue KUCIOT ¢ cosiMu. [lomydenne 6€CKHUCIOPOIHBIX U KUCIOPOCOIEPIKAIITAX
KHCJIOT.

Coimn, ux kiaccuduKalms U cBoicTBa. B3anMoaeicTBrue coJiei ¢ MeTajulaMHu, OCOOCHHOCTH ATHUX peakinuid. BzammojencTBue coseut ¢
COJISIMU.

I'enetnueckue psabpl MeTaJUIa U HEMeTasa. ['eHeThuuecKas CBsI3b MEXKy KilacCaMU HEOPTraHUYECKUX BEIIECTB.

Ilpaxmuueckue pabomuwi

1. Peuienue skcriepuMeHTaIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIaCChl HCOPTraHUYECKUX COCTUHEHUI .

Ilepuoanyecknii 3aKoH u nepuoAnyecKkas cucreMa Xumudecknx nementos [I. M. Menpeneesa.
Crpoenne atoma (7 1)
EcrecTBenHbIe ceMelicTBa XMMUYECKUX AJIEMEHTOB: IIEJIOYHBIE U MIEJI0YHO3EMEIIbHBIE METAJJIbI, TaJIOTeHbI, HHEPTHBIE (0JaropoIHbIC) Ta3kbl.
AmMdoTepHOCTb. AMQOTEPHBIE OKCUBI U TUAPOKCHABI. KOMIIEKCHBIE COJIH.
Otkpseitue . 1. MenieneeBpIM IEPHOANUECKOTO 3aKOHA U CO3/IaHUE UM NNEPUOJUYECKON CUCTEMbI XMMHUUYECKUX AJIEMEHTOB.
ATOMBI Kak (popMa CylIeCTBOBaHMS XMUMHMYECKHMX 3J€MEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHHMM aTOMOB. Jloka3aTeiabCcTBa CIIOKHOCTHU
crpoerHus atoMoB. OtieITEl Pe3epdopaa. [LitanerapHas MOJIeIb CTPOSHUS aToMa.
CocTtaB aTOMHBIX sJ€p: IPOTOHbI, HEUTPOHbI. OTHOCHUTEIBbHAasA aTOMHas Macca. B3anMOCBs3p IIOHATHN «IPOTOH», «HEUTPOHY,
«OTHOCUTEJIbHAsl aTOMHAsl Macca».
Mukpomup. DnekTpoHbl. CTpOeHHE »>JIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKUX »dJjieMeHTOB 1—20. IloHstue o 3aBepHIEHHOM
AJIEKTPOHHOM YpPOBHE.
N3zotonbl. Pusnyueckuid CMBICI CHMBOJIMKH Iepuoaudeckor cuctembl. CoBpeMeHHas (OpMYyIHMpPOBKA IEPHUOJIUYECKOrO 3aKOHA.
HM3MeHeHus1 CBOMCTB 3JIEMEHTOB B MMEPUOJAX U ITPyINax Kak (yHKIUS CTPOSHUS JIEKTPOHHBIX 000JIOYEK aTOMOB.
XapaKTEepUCTHKaA 3JIEMEHTA-METalyla U dJIEMEHTa-HEMETAJUIa 10 MX IOJIOKEHHUIO B IIEPUOANYECKON CUCTEME XUMHUYECKUX 21eMeHTOB /I, 1.
Menneneesa.

Xumudeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIC peakunH (9 9)
HNonnas xumuueckas cBsizb. loHbI, 00pa3oBaHHbIE aTOMaMHU METAJJIOB U HeMeTaJLUI0B. CXeMbl 00pa30BaHUsl HOHHOW CBSI3U JIJ1s1 OMHAPHBIX
coenuHeHni. MIOHHbBIE KpUCTAIUIMYECKUE PEIIETKU U (PrU3UUEecKre CBOMCTBA BEIIECTB C 3TUM THUIIOM peméTok. [lonarue o popmynbHOU
€/IMHUIIE BEIIEeCTBA.
KoBanenTHass xumMudeckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.
[lonsitue o BaneHTHOCTH. KoBasieHTHast HemnossipHasi cBsA3b. CxeMbl 0Opa3oBaHUSl KOBAJICHTHOW CBS3M JUIsi OMHApHBIX COEIWHEHUM.
MonekynsipHble 1 ATOMHBIE KPUCTAIIINYECKUE PEIIETKU U CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.
DIEeKTPOOTPUIIATEIIBHOCTh. Psifi anexkTpoorpunareabHocTi. KoBajeHTHaAsT ToJIsipHAass XUMUYecKas: CBsi3b. Jlumoss. Cxembl oOpa3oBaHUs
KOBAJICHTHOM IMOJISIPHOM CBSI3U JIJIs1 OMHAPHBIX COSIMHEHUM. MOJIEKyJIsIpHbIE M aTOMHBIE KPHUCTAJNIMYECKHUE PEIIETKH U CBOICTBA BEIECTB
C OTHUM TUIIOM PELIETOK.
Metamnundeckas XMMUUYECKasl CBSI3b U METAJUIMYECKAsl KpUCTAIUIMYECKAs PELIETKA.



CBoiicTBa BENIECTB C 3TUM THUIIOM pel€TOK. EnquHas npupoga xuMuiyeckux cBsaseil. CtenieHb okUciaeHus. CpaBHEHHE CTEIICHU OKHCJICHUS U
BaJieHTHOCTH. [IpaBuna pacuéra creneHel OKUCICHHUS MO (GOPMYJIaM XUMUYECKUX COCIUHEHUM.
OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE peakuuu. OnpenesaeHue CTEleHEeH OKHUCIEHHUS s 3JIEMEHTOB, OO0pa3yIoIIMX BEIIECTBA pPa3HbIX
KJIacCOB. Peakiniuy MOHHOro OOMEHa M OKMCIIMTEILHO-BOCCTAHOBUTEIbHBIC peakuuu. OKUCIUTEIb U BOCCTAHOBHUTEIb, OKHUCJICHHUE U
BoccTaHoBJieHHEe. COCTaBlIEHUE YPaBHEHUN OKUCIMTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIIM METOJIOM 2JIEKTPOHHOTO OanaHca.
Coaep:kaHnue Kypca XMMHUH
9 KJIACC
IToBTOpeEHue u 00001eHne cBeeHuii Mo Kypey 8 kiaacca (S54)
bunapubie coenunenus. Okcunpl cosjeoOpasyrole U HecoseoOpasyromme. ['Mapokcuabsl: OCHOBaHUs, aM(POTEpHbIE THAPOKCHUIBI,
KHUCJIOpO/JIcoAepKalue KuciaoTel. CpeiHue, KUCIIble, OCHOBHBIE U KOMIIEKCHBIE COJIH.
O06001IeHNEe CBEJICHUN 0 XUMUYECKHUX peaknusx. Kitaccupukamnuss XUMHYSCKUX PEaKIIUi MO Pa3jIMYHbIM MMPU3HAKAM: COCTaBY M YHCITY
pearupyrommux M 0O0pa3yIoIIUXcs BEIIECTB, TEmIoBOMYy 3(dekTy, oOpaTUMOCTH, HW3MEHEHHUIO CTCICeHEW OKHCIIEHHUS 3JIEMEHTOB,
00pa3yIoNIuX pearupyroliue BemecTBa, arperaTHOMY COCTOSTHUIO PEarupyroNuX BEIIECTB, HCIOIb30BAHHUIO KaTaJIu3aTopa.
[lonATHE O CKOPOCTH XMMHYECKOW peakiuu. PakTophl, BIMUSIOIME HA CKOPOCTh XHUMMUYECKMX PEaKUUU: NpUupoda pearupyrounmx
BEIIIECTB, UX KOHIICHTpAIIHs, TeMIIepaTypa, MJIomaab COMPUKOCHOBEHUS, HAIMYME KaTain3aTopa. Karamus.
XuUMHYeCKHE PeaKIuu B PACTBOPAX 1eKTPosnToB ( 104 )
[MonsTHE 00 3JEKTPOTUTUYECKON TUCCOIHAIINN. DIIEKTPOIUTHI U HEIJICKTPOJIUTHI. MEXaHU3M JIMCCOIUAIIAN 3JIEKTPOJUTOB C PA3IUIHBIM
xapakTepoM cBsi3u. CTeneHb AIIEKTPOIUTUYSCKOM aucconrauu. CUJIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.
OCHOBHBIC TIOJIOKSHUSI TCOPUH DIICKTPOIMTHISCKON nucconmanuu. Kitaccudukamus HOHOB U UX CBOKMCTBA. KHCIIOTHI, OCHOBaHUS U COJIH
KaK 3JIEKTPOJIUTHIL.
Hx xmaccudukanus 1 Juccoryaius.
OO01ne XMMUYECKHue CBOMCTBA KHUCIIOT: U3MEHEHHE OKPACKH WHIAWKATOPOB, B3aUMOJICHCTBHUE C METalJIaMU, OKCHUJIAMHU U TUAPOKCUIAMH
METAJUIOB U COJISIMU. MOJIEKYJISIpHbIE U MOHHBIE (TIOJIHBIE U COKPAIIEHHBIC) YPAaBHEHUS PEeaKIuil. XU- MUUYECKHUU CMBICT COKPAIIEHHBIX
ypaBHEHUI. Y CIOBHUSI NPOTEKAHUs PEAKIIUNA MEXKAY JIECKTPOJIUTAMU 10 KOHIA. Psil akTHBHOCTH METAJLJIOB.
OO0mmue XUMHUYECKHE CBOICTBA IICJIOYCH: B3aMMOJICHCTBUEC C KUCJIOTAMHU, OKCHIAMH HEMETaJIoB, cojaMu. OOIye XUMUYSCKUE CBOMCTBA
HEPacTBOPUMBIX OCHOBAHUI: B3aUMOJAECHUCTBUE C KUCIIOTAMM, Pa3JIOKEHHUE IPU HArpEeBaHUU.
OO1me XUMHUYECKUEe CBOMCTBA CPEJIHUX COJICH: B3aMMOJICHCTBHE C KUCIOTaMU, IMIEJI0YaMH, COJSIMH U MeTaulaMu. B3anMoJIecTBHE KHUCITBIX
COJIEN CO IIEJI0YaMHU.
I'maponu3 kak 0OMEHHOE B3aMMOJIEMCTBHE COJIEM ¢ BOJIOW. ['MApOIU3 COJIM CUIIBHOTO OCHOBAHUS M CJIa00M KUCHOTHI. ['maponus comu
c51a00T0 OCHOBAHUS U CUJIBHOU KHUCJIOTHI. Bomopoaasbiii mokaszatens (PH).
CBoiicTBa KHUCJIOT, OCHOBaHHUN, OKCUJOB M COJICH B CBETE TEOPHUH DJICKTPOJIUTHUECKON TUCCOIHUAIINN U TIPEJACTABICHUNA 00 OKHUCITUTEIIHFHO-
BOCCTAHOBUTEJILHBIX PEAKIIMUSIX.
Ilpaxmuueckue pabomuwi
1. Pelienue skcriepuMeHTaNIBHBIX 337124 IO TeME «DJIEKTPOJIUTUYECKAs JUCCOLIAALIUSD.
Hemertanabl u ux coequnenusi (254)
CTpoeHne aTOMOB HEMETAJJIOB M UX MOJIOKEHUE B MEPUOJUUECKON CUCTEME.



Psn snekrpoorpunarenbHocTi. Kpuctammnyeckne peméTku HEMEeTalIOB — MPOCTHIX BellecTB. dU3ndeckrue CBOMCTBa HeMeTasioB. O0mmme
XMMHMYECKHE CBOMCTBA HEMETAJIOB: OKHCIUTEJIbHBIE U BOCCTAHOBUTEJIbHBIE.

I'anorensl, ctpoeHne ux aroMoB U MOJeKyd. PU3nUecKkue U XUMMHUYECKHE CBOMCTBA rajlOr€HOB. 3AaKOHOMEPHOCTHU M3MEHEHMsI CBOMCTB
raJJIor€HOB B 3 BHCHMOCTH OT HUX IIOJIO)KE€HHSI B NEPUOJMYECKON cucTteMe. HaxokJieHue rajlor€eHOB B IIPUPOJIE U HUX IOJIyUYEHHUE.
buonorunueckoe 3HaueHne U NPUMEHEHHUE IaJION€HOB.

l'anoreHoBOAOpPOABI M COOTBETCTBYIOIIME WM KHCJIOTHI: IUIABUKOBAs, COJIAHAs, OpPOMOBOJIOPOJIHAS, HOJOBOJAOPOJHAsA. | ajmoreHuasbl.
KauecTBeHHBIE peaKlIM HA TAJIOTEHUA-UOHBL. [[pyuMeHenne coeIMHEeHN rajJOreHOB.

Oo6mras xapaktepuctuka 3eMeHTOB VIA-rpymnmel. Cepa B ipupojie U €€ moiaydeHrne. AJUIOTPONHbIE MOAU(UKAIIUKA Cephl U X CBOMCTBA.
XUMHUYECKHE CBOMCTBA CEphl U €€ NPUMEHEHUE.

CepoBoOpO/ZI: CTPOCHUE MOJIEKYJbl, (U3NYECKHEe M XHMHUYECKHE CBOMCTBa, moiydeHue u 3HadeHue. CepoBOAOpOJHAs KHUCIOTA.
Cynpduns 1 ux 3HaueHue. JIIOMUHOPOPHI.

Oxcup cepoi(1V), cepauctas kucnota, cyiabdurel. KauecTBeHHas peakiiys Ha Cyab(pUT-UOH.

Oxkcun cepoi(VI), ceprast kucinorta, cyiabdarel. Kpucraimoruaparel.

CepHasi KuCIIOTa KaK CHJIBHBIM 27eKTpoauT. CBOMCTBa pa30aBiI€HHON CEPHOM KHUCIOTHI KaK TUIHUYHOW KHUCIJIOTBHI: B3aUMOJICHCTBUE C
MeTaJUIaMH, OCHOBHBIMU U aM(OTEPHBIMH OKCHJAMHU, OCHOBAHUSIMH B aM(POTEPHBIMH THAPOKCUIaMHU, colisiMHU. KadecTBeHHast peakiust Ha
cyJb(dar-HuoH.

OOmast xapakrepuctuka 31emMeHTOoB VA-rpynmbl. A30T, CTPOGHUE €ro aromMa u MoJieKyJibl. du3nyeckue M XMMHUUYECKHE CBOWMCTBA U
MMPUMEHEHHUE a30Ta. A30T B IIPUPOJIE U €ro OHoIorudyeckas poib.

AMMUaK, CTpPOCHHE MOJIEKYJbl W (HU3NYECKHE CBOWCTBAa. AMMHMAadHas BOJA, HAIIATBIPHBIM COUPT, THUIApAT amMMuaka. JloHOpHO-
aKIENTOPHBIM MEXaHU3M OOpa30BaHUsI CBSI3M B KaTMOHE aMMOHUs. BoccraHoBuTesbHbIE CBOMcTBa ammuaka. Cold aMMOHUS M HUX
npumeHeHue. KauectseHHast peakuust Ha KATUOH aMMOHUSL.

Oxcuapl a3zota: HecoseoOpasyrolue U KUCIOTHbIE. A30THCTasi KMCJIOTa U HUTPUTHL. A30THas KHUCJIOTa, €€ MOJy4YeHHE U CBOMCTBA.
Hwurparsl.

®docdop, crpoenne aroma u amutorponus. Pochunsl. Pochun. Oxcun docdopa(V) u ¢ocdopnas (oprodocdopHas) KucIOTa.
docdartsl.

OO6mias xapakTepucTuKa 3JeMeHTOB [VA-rpynmnel: 0COOEHHOCTH CTPOEHMSI aTOMOB, HPOCTBIX BEIIECTB U COCAUHEHUN B 3aBUCHUMOCTH OT
MOJI0KEHUS DJIEMEHTOB

B NIEpUOJIMYECKOI cucTeMe. YTiepo. AJUIOTPONHbIE MOAU(UKAIUM: anMa3, rpaduT. AMOp(HBIM yriaepoa: caxa, akTUBUPOBAHHBIA yToJb.
Ancopbuusi. XuMHYeCcKHe CBOMCTBa yriiepoaa. KokcoxuMmudeckoe Mpou3BOJICTBO U ero mpoayKius. Kapousl.

Oxcun yraepona(ll): crpoenne Moliekynbl, moiaydeHue u cBoiicrBa. Okcup yraepona(IV): crpoenne MoiaeKyibl, TOJIyYeHHue U CBOMCTBA.
VronwsHas kucnorta. Cou yroJibHOH KUCIIOTHI: KapOOHATHI M THIPOKAapOOHAaThI. TeXHUYECKast ¥ MUIIEeBast COAa.

OpraHnueckass XuMHsl. YTJIEBOAOPOIBI.

MertaHn, 5TaH U NOpoIaH KakK MNpeAesibHbIe (HACBIIIEHHBIE) YII€BOJOPOAbl. DTUIIEH W alleTWIECH KaK HemnpelenbHble (HEHACHIIIEHHBIC)
yrieBo1opoibl. CTpyKTypHBbIE (hOpMYIIbl BellecTB. [ openue yrieBogopoaoB. Peakiuu neruipupoBaHus NpeaesbHbIX YIII€BOI0POJIOB.
CrupTtel. DTUIIOBBII CHOUPT, €ro IOJy4YeHUe, NpUMEHEeHHEe U (u3nosiornueckoe neictBue. TpEXaTOMHBIM CHUPT IJIMLEPUH. YKCyCHas
KHCJIOTA KaK MPeJICTaBUTEIh KAPOOHOBBIX KHUCIIOT.



KpemMuuii: ctpoeHre atroMa 1 HaxoJieHue B npupojie. CUIuimasl ¥ CUJIaH.

CaotictBa kpemHus. Oxcun kpeMHusA(IV). KpemuueBas kuciora u €€ cosiu.

IIpousBojacTBO cTekyia U 1eMeHTa. [Ipoaykiusi CHIMKATHOM MPOMBIIIJIEHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, dapdop, dasHc.
OnTuyeckoe BOJIOKHO.

Hewmerannsr B ipupose. @pakiimoHHas IeperoHka >KUIKOTO BO3JAyXa KaK CIOCO0 MOIy4deHUs KUCIIopoja, a3oTa u aproHa. llomydyenue
bocdopa, kpemuus, xa0pa, noaa. IIEKTPOIU3 PACTBOPOB.

[TomyyeHnue cepHOM KHCIIOTHI: CHIPHE, XMMHU3M, TEXHOJIOTHYECKAash CXeMa, METOJ KUIMSIIETO CJIOsl, IPUHIUIBI TEIUIOOOMEHa, MPOTUBOTOKA U
mupkysinun. Oneym. [Ipon3BoCcTBO aMMHUaKa: ChIPhE, XUMU3M, TEXHOJIOTHUECKAsT CXeMa.

Ilpaxmuueckue pabomuwi

1. N3ydyeHue CBOWCTB COJISIHOM KHUCJIOTBI.

2. H3yuenue CBOMCTB CEPHOU KHUCIIOTHI.

3. [Tonyyenne amMMuaka U U3y4€HUE €TO CBOMCTB.

4. [Nonyuenne yriaekucioro raza. KauectBeHHast peakiysi Ha KapOOHAT- UOHBI.

Metasibl u ux coequnenusi (16 4)
[TonoxxeHue MeTaJIIOB B HEPUOJAMYECKON cucTeMe XUMUdeckux ayeMeHToB J[. 1. MenneneeBa, cTpoeHHE aTOMOB U KPUCTAIJIOB METAJIJIOB.
Mertaunueckasl CBsI3b U MeTaJUIMYECKasl KpucTajiandeckas pemérka. @usnueckrue cBOMCTBA METAIJIOB: 3JIEKTPO- U TEILIONPOBOJIHOCTb,
OTpa)karoIasi CHOCOOHOCTb, MIACTUYHOCTh. YEPHBIE M IBETHHIE METAJIJIBI.
Metajuibl KaKk BOCCTAHOBUTENIM. ODJIEKTPOXUMHUYECKUM P HamnpspDKeHUil. B3anmoneiicTBue MeTaioB € HeEMeTalJlaMH, OKCHJIaMH,
KHCIIOTaMH, COJIIMH. AJTFOMUHOTEPMUSI.
OO11as xapakTepUCcTHUKA 3J1eMeHTOB [A-rpynmnbl. OKCUABI U THIPOKCHUBI IISJTOYHBIX METAJIJIOB, UX MOJIy4YE€HHUE, CBOMCTBA, IPUMEHEHHUE.
Baxneiine coim METOYHBIX METAJJIOB, UX 3HAYEHHE B IIPUPOJIC U )KU3HU YEIOBEKA.
OOmas xapaktepucTuka 31eMeHTOB IIA-rpynmbl. OKCHABI U THIPOKCHUIBI MISJTOYHO3EMENIBHBIX METAJUIOB, X IOJIydeHHE, CBOWCTBA U
NnpuMeHeHue. BakHeilline conu MIEJ0YHO3EMEbHBIX METa/UIOB, MX 3HAY€HHE B IIpUPOAE M >KU3HU denoBeka. KapOoHaTel u
TUIPOKApPOOHATHI KaIbITUsI.
Bpemennass u mnocTtosiHHast KECTKOCTh BOJAbl. CIHOCOOBI ycTpaHEHHUs] BPEeMEHHOM kEcTKocTH. CrnocoObl yCTpaHEHHUsI ITOCTOSHHOU
JKECTKOCTH.
CoennHeHus aJTlOMUHUS B TpUpoie. XUMMHYECKHE CBOMCTBA altoMUHUSA. OCOOEHHOCTH OKCU/IA U THIIPOKCHIA aTFOMUHHUS Kak aMm(pPOTEpHBIX
coenuHeHui. Baxkneilme conu aaroMuHus (XJI0pua, cyibdar).
OcobenHocTH cTpoeHUs aToMa kene3a. JKene3o B npupoje. Baxueiimue pyzasl sxenesa. [lonydenne uyryHa u ctanu. OKCHABI U TUAPOKCHIBI
kente3a(ll) u (IID). Comnu xene3a(ll) u (111). O6HapykeHHe KaTHOHOB JKeJie3a B pacTBOpe. 3HAUCHHUE COSTMHEHHUI Kee3a.
Koppo3ust razoBast (XMMHYECKasl)) U DJJIEKTPOXMMHUYECKas. 3aliuTa METaJUIOB OT KOppo3uu. Metamusl B mnpupojne. Ilonsrtue o
MeTaurypruv. UEpHast U MBeTHass MeTaJuTyprus. [Ilupomerammyprusi, THAPOMETAJLTYPIrUsi, dJIEKTpOMETAILTYprusi. JJoMeHHBIH mporecc.
[lepepaboTka uyyryHa B cTajib. DIEKTPOJINU3 PACILIABOB.
Ilpaxmuueckue pabomuwi
1. JKEcTKOCTh BOABI U CITIOCOOBI €€ yCTpaHEHUSI.
2. Penrenne skcriepruMeHTAITBHBIX 331249 110 TeMe «MeTarTb.



Xumusi v OKpyKawmas cpena (2 4)
Crpoenue 3emuu: sapo, MaHTHs, 3eMHast Kopa, Jmrocdepa, ruapocdepa, armochepa. Xumudeckuii coctaB 3emin. ['opHbIe TOPOIBI.
Munepainsbl. Pynsl. Ocagounbie ropHbie nmoposl. [lose3nbie nckomnaemele.
HMCTOYHMKM XUMHUYECKOTO 3arps3HEHUSI OKpYyKarollei cpenpl. [To0aibHBIE SKOJIOTHYECKUE IMPOOJIEMBl YEJIOBEYECTBA: HApYIICHHE
OMOT€OXMMHUYECKUX KPYTrOBOPOTOB XHMHMYECKHX DIJIEMEHTOB, MOTEIUICEHHE KIUMAaTa, KHUCJIOTHbIE J0XAW U Jp. O30HOBBIE JBIPHI.
MeXayHapoJHOE COTPYIHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIECH CPeabl OT XUMHUUYECKOTO 3arpsa3HeHUs. «3enEHast XUMUSD).

O000menne 3HAHMI MO XUMUH Kypca 0cHOBHOI mKoJbl. [loaroroBka k OcHoBHOMY rocyiapcrseHHoMy 3k3ameny (10 4)

Crpoenue aroma B COOTBETCTBUH C ITOJIO)KEHUEM XMMHUYECKOI'O 3JIEMEHTa B IIEPUOAUYECKON cucteMe. CTpOeHHE BEIIECTBA: XUMUYECKast
CBsI3b M KpHUCTAJUIMUECKas PEelIETKa. 3aBUCHUMOCTb CBOMCTB OOpAa30BaHHBIX 3JIEMEHTAMHU IPOCTHIX BEIIECTB (METaIJI0B, HEMETAJIOB,
0J1aropoJIHBIX T'a30B) OT IIOJIOKEHUSI AJIEMEHTOB B MEPUOAUYECKON cucTeMe. THUIIOJIOrusl HEOPraHMYECKUX BEIIECTB, pa3/leJICHUE UX Ha
Kjaccsl ¥ rpynnsl. IIpencrasurenu.

ITpu3Haku n yCiioBUsI IPOTEKAHUSI XUMUYECKUX PeaKIil. TUIIOIOrus XUMHUYECKUX PEAKIMM 110 Pa3JIMYHbIM IpU3HAKaM. Peaknium HOHHOTO
o6MeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINH.

XHWMHYECKHE CBOWCTBA IMPOCTBIX BEHIECTB. XapaKTEpHbIE XMMHUYECKHE CBOMCTBA COJICOOPA3YIOIINX OKCHIOB, THIPOKCHIAOB (OCHOBAHWIA,
KHCJIOPOACOAEPKAILMUX KUCIOT U aM(POTEPHBIX THIPOKCHUIOB), COIEH.

TemaTH4eckoe NJIAHMPOBAHNE
8 knacc
(2 u B HEHEIO, BCETO 68 1)

BocnurarejabHblil
NMOTeHINAJ
(Buabl/dopmbl
AesITeJIbHOCTH)

Ne | HammeHoBaHue Yacol

n/ | pa3nesia M TeM yuyeOHOr
n 0
BpeMeHH

XapakTepucTHKA OCHOBHBIX BH/IOB YUeOHOM
AeATeTbHOCTH:

Gopmuposanue  cucmemvl  YHUBEPCANbHbIX
yueOHbIXx  Oeticm@uil  (KOMMYHUKAMUBHDbIE,
pe2yramusHble, no3nasamenvHule)

IIpumeyanue
ypoka

1 Tema 1. ] 19
IlepBoHauaibHBIE
XHMHAYECKHE MOHATHSH

PackpeiBaTh poib XUMHU B IPUPOAE U JKU3HU
YeJI0BEKa, €€ CBA3b C IPYTMMU HayKaMU.
Pa3nnyarhs 4KuCThIC BELIECTBA U CMECH.
Paznmuuate  Qusnueckne W XUMHYECKHE

[ToOyxxnenue  ywamuxcs
co0nrogath Ha  ypoke
OOIIENpUHATEIE  TpaBHUJIa
IIOBCJICHHA, ImpaBujia

SIBJICHUSL.
CrenoBath MpaBUIaM
XUMHMYECKOW  TMOCYyJOoH U
000pyTOBaHUEM.

Paznuuate Gusnueckue 1 XUMUUECKHE SIBICHUS,
OOBSICHATh WX CYIIHOCTb C TOYKH 3pEHHs

MTOJTE30BAHMSI
71ab0paTOPHBIM

OO0IIeHUsI CO CTapUIMMU U
CBEPCTHUKAMH, TIPUHIIUIIBI
yu4eOHOW JUCUUIUIMHBI U
CaMOOpraHU3allHH,

NpPUBJICYCHUE  BHHUMAaHHUS
00yJaronmxcst K




aTOMHO-MOJICKYJISIPHOTO YUCHUSI.
KnaccupunupoBars XUMHYECKHE PEAKIIN
CocraBnsaTh (OpMyIbl OMHAPHBIX BELIECTB I10
BAJICHTHOCTH M OIpEJACNATh BAJICHTHOCTH IIO
(dopmMynam BelecTs.
PaccraBnsate k03¢ duIeHTH
XMMHYECKUX PeaKInil.

B YPaBHEHUSX

IIECHHOCTHOMY
M3y4yaeMbIX  Ha
SIBJIEHUU

acIeKTy
ypoke

Tema 2. Baxkueiimue
NpeaCcTABUTEIH
HEOPraHUYeCKUX
BEIIeCTB.
KoanyecTBeHHbIE
OTHOIIEHHUS B XUMHH

21

PackppiBaTh CMBICHT HM3y4aeMbIX IOHATHH U
NPUMEHATh 3TH TOHATHUS TIPU  ONUCAHUU
CBOMCTB BEILIECTB U UX NPEBPALLCHUM.
Xapaktepu3oBaTh (DU3UYECKUE U XHUMHUYCCKHUE
CBOICTBA BOJOPOJIA, CIIOCOOBI €ro IMOJIy4eHUs,
MIPUMEHEHHUE.

PackpbiBaTh CMBICH H3y4aeMbIX TOHSATUHA U
MPUMEHATh ATH TOHATHUS, a TAKKE H3yYCHHBIE
3aKOHBl W TEOPHM [UJIl PELICHHS PacCYETHBIX
3ajad4.

BpluncnsaTe  MOJSIpHYIO ~ Maccy — BELIECTB;
KOJIMYECTBO BeIlecTBa, O0OBEM Ta3za, Mmaccy
BCIIICCTBA;

IIpoBoauTh  pacu€rsl O  ypaBHEHUSIM
XUMUYECKUX PEaKIUi: KOJIMYecTBa, 00bEMa,
MacChl BEILIECTBA II0 M3BECTHOMY KOJHUYECTBY,
00BéMy, Macce peareHTOB WJIM HPOJYKTOB
pEaKLuHm.

[IpoBonTh  BBIYUCIEHUS C  NPUMEHEHUEM
TIOHATHUS «MACCOBasl J0JIsl BEIECTBA B PACTBOPEN.

[IpuBneuenne BHUMAHUS
y4aluxcs K HEeHHOCTHOMY
acleKTy M3y4yaeMbIX Ha
YpOKE SIBICHUI

Tema 3.
KJIACChI
HeOpraHn4ecKux
coeTMHEeHU i

OcHoBHBIE

12

HpOI/I3BOI[I/ITB BBIUMCJICHUA 110  YPABHCHUAM
XUMHUYECKHUX PeaKIii.

HJ'IaHI/IPOBaTI) N OCYHICCTBJIATH Ha IPAKTUKE
XUMHUYECKHE  DKCIEPUMEHTHI, MIPOBOJIUTH
HaOJIOZICHUSI, JIENaTh BBIBOJBI MO pe3yJIbTaTaM
HKCIIEPHUMEHTA.

CnenoBarh mpaBuiaM 0e30MacHOl paboOTHl B
7a0opaTOpUU MPH MCIIOIB30BAHUU XMUMHYECKOI
NOCY/IBI ¥ 000PYOBAHUSI.

Hcnons3zoBanue
BOCIUTATEIbHBIX
BO3MOKHOCTEN
coJiepKaHus y4eOHOro
Mmarepuaia TSt
(dbopmMupoBaHUs
OTBETCTBEHHOTO
OTHOIIGHUsI K TMpoLeccy
oOyJeHus




4 | Tema 4. |7 PackpbIBaTh CMBICII IEPUOJUYECKOIO 3aKOHA. Hcnons3oBanue
Iepuoanyeckuni [Tonnmare  CymiecTBOBaHME  IEPUOJMYECKON | BOCIUTATEIBHBIX
3aKOH U 3aBUCHMOCTH CBOMCTB XMMUYECKHX JIEMEHTOB | BO3MOKHOCTEH
Ilepuoanyeckas U HUX COCAVWHEHMH OT TIOJOKEHHUS B | COIEP)KaHUsA y4eOHOT0
cHCTeMa XHUMHYEeCKHX NEPUOANYECKOM CUCTEME U CTPOCHUS aTOMa. npeamera yepes
aementoB  JI. H. VYcTaHaBimMBaTh CBSI3b MEXKAY IOJIOKEHHEM | JEMOHCTPALMIO
MemnpeieeBa. JJIEMEHTa B  MEPUOAMYECKOM CHCTeME W | O0y4aromuMCsl TpPUMEPOB
Crtpoenue atoma CTPOEHMEM €ero aroma (cocTtaB W 3apsj s/pa, | OTBETCTBEHHOI'O

o01ee YMCiIo 3MEKTPOHOB M PACHpPECNICHHE MX | TIOBEACHUS
0 AJIEKTPOHHBIM CJIOSIM).

5 | Tema5. Xumuueckas | 9 Onpenensars creneHb OKUcieHus xumudeckoro | IlpuBiedenne BHUMaHuUA
CBA3b. 3JIEMEHTA 10 (OPMYJIE €r0 COETUHEHUSI. y4YalUXCsl K LICHHOCTHOMY
Oxuciure1bHo- CocTaBisaTh 3JIEKTPOHHBIM OanaHc ¢ ydyéToM | aCHeKTy H3ydaeMbIX Ha
BOCCTAHOBHUTEJIbHbIE YHCJIa OTAAHHBIX U IPUHATHIX YIEKTPOHOB. YPOKE SIBICHUI
peakuumn CocraBnirhb YpaBHEHHE OKHUCJIUTEIbHO-

BOCCTAHOBUTEJIbHON PEAKIIUH.
TeMaTnuyeckoe NIAHMPOBAHUE
9 kiacce (2 4 B Henelnto, Bcero 68 )
Ne | HaumeHoBaHnme Yacol XapakTrepucTHuKa OCHOBHBIX BUI0B | BociurarenbHbIi IMpumeuanue
I/ | pa3iesia H TeM y4eOHOro | y4eOHOM NeATeIbHOCTH: NMOTEHIAAJ ypokxa
BpeMeHHU | popmuposanue cucmemvl  yHugepcaibHuix | (BUABI/GOPMBI
yueOHbIX  Oeticm@uill  (KOMMYHUKAMUGHble, | 1eATeJIbHOCTH)
pe2ynsamusHble, NO3Hasamevhbvle)

1 Tema 1. IloBTOpeHue | 5 Xapaktepu3oBaTh XuMHueckue aieMeHTHl | [ToOyxaeHnue ydaluxcs
U 00001eHne MEePBBIX TPEX MEPUOIOB, KAIHS M KaJbIUs 0 | COONIOAATh Ha  ypoOke
cBeleHnH 1o Kypcey 8 ux nosnoxxkeHuto B Ilepuoanueckoit cucreme /I. | oOmenpuHsThIE — MpaBUia
KJiacca U. Menneneesna. MOBEACHMS, npaBuia

Knaccudummponats u Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA M3YYCHHBIX KJIACCOB.

OmnpenensiTh BHJ XUMHYECKOH CBS3M U THI
KPUCTAJUIMYECKON PENIETKN BENIECTRA.

OOIIEeHUsI CO CTapIIUMH U
CBEPCTHUKAMHM, TPUHIIUIIBI
yu4eOHOW TUCHUIUIMHBI |
CaMOOpraHU3allHH,




KnaccuduiupoBarh XUMHUYECKHE PEAKIIUU 110
Pa3IUYHBIM MPU3HAKAM.

[IporHo3upoBaTh BO3MOKHOCTH TPOTEKAHMS
XUMHUYECKUX MPEBpALICHUH B  Pa3IuYHBIX
YCIIOBHSIX. OnpenensaTh OKHCIUTEIb U
Boccra"HoBuTesib B OBP.

CocCTaBsTh 3JIEKTPOHHBIHN OaJTaHC PEaKIIUU.
[Ipon3BOIUTE BBIYMCICHUS 1O XUMHUYECKUM
YpaBHEHUSIM.

TIPUBJICYCHUE BHUMaHUS
o0yJarmuxcs K
IIEHHOCTHOMY aCIICKTy
M3y4aeMbIX  Ha  YpOKe
SIBIICHU

Tema 2. XumuueckKue
peakuuu B
pacTBopax

10

PackpsiBaTh CMBICI H3y4aeMBIX IMOHSATHM, a
TAaK)K€ CMBICII TEOPUH DJIEKTPOJUTHYECKOU
JHCCOLIMALINY.
OOBACHAT  IPUYMHBI
BOJIHBIX PaCTBOPOB.
CocTaBiATh ypaBHEHMs IUCCOLUMALMU KHUCIIOT,
LIEJI0YEN U COJICH, IIOJHBIE U COKPALIEHHBIE
VOHHBIE YpaBHEHHMsS XHMMHUYECKUX peaKUui
MOHHOI0 0OMEHa.

QJICKTPOIIPOBOAHOCTH

[IpuBneueHne  BHUMAHMUS
y4yaluxcst K LEHHOCTHOMY
acleKTy H3y4YaeMbIX Ha
YpOKE SIBICHUI

Tema 3. Hemerasibl
M UX COeAUHEeHUSH

25

OObscHATL  O0IIKME  3aKOHOMEPHOCTH B
W3MEHEHWH CBOWCTB HEMETAUIOB W HX
COEIMHEHUH B Tpenenax MajbiX NEepHOAOB M
mIaBHBIX noAarpynn Ilepuoanyeckoil cuctembl
XUMHUYECKUX HJIEMEHTOB C YUETOM CTPOCHUS UX
aTOMOB.
XapakTepus3oBaTh
XMMUYECKHE  CBOWCTBA
raJOreHoB.
OmnpenensiTh TaJOTeHUI-HOHBI B PACTBOPE.
OnpenensaT Hanmuyue CyabGaT-HOHOB B
pacTBope.

[Ipou3BOINTE BBIYUCICHHUSI MO XUMUYECKUM
YpaBHEHUSIM.

XapakTepu3oBath GU3MUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB a30Ta U Gochopa u
UX COEJIMHEHUU (aMMHuakKa, cojied aMMOHWS,
AQ30THOM  KHCIJIOTBI, = HHUTPATOB, OKCHJIA

buznueckue "
MPOCTHIX ~ BEIIECTB

Hcnonb3oBaHue
BOCITUTATEIbHBIX
BO3MOXKHOCTEM
coJiepKaHus
npeamera
JIEMOHCTPALIHIO
oOyJaromumcsi  IpPUMEPOB
OTBETCTBECHHOTO ITOBEJICHUS

yueOHOro
qepes




dbochopa(V) wu
docdaros).
XapakTepu3oBath (GpU3MIECKUC

U XUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB
yriepoga W KPEeMHUST W MX COCJIWHEHHIA,
CIOcOOBl WX TMOJIy4eHHs, MNPUMEHEHHE U
3HA4YCHHUE B MPUPOJIC M KU3HH YEIIOBEKA.
Ompenenath kKapOOHAT- W CWIMKAT- HOHBI B

dbochopHOIt  KHCIIOTHI,

pacTBope.
Tema 4. Metaaiabl u | 16 OOmpsicusTh  0o0mme  3akoHOMepHOocTH B | IloOyxnenue y4dalmxcs
UX COeIMHEeHHUs! U3MEHEHUH CBOWCTB 3JEMEHTOB-METAUIOB U UX | cOON0aTh  Ha  YpOKe
COEMHEHUH C Y4ETOM CTPOCHHSI UX aTOMOB. OOIICTIPUHATBIE  TIpaBUIIA
CrnenoBatpe mpaBuiaM 0e30macHON paOOTHI B | MOBEIEHUS, npaBuiIa
n1a00paTOpPHUH MPH UCTIOJIL30BAHIN XUMUIECKOH | OOLIEHUS CO CTapIIUMHU H
HOCYIbl U 000PYIOBAHMSL. CBEpCTHUKAMHM, IPUHLIUIIBI
[Tpon3BOANTH BBIYMCICHUS TIO0 XMUMHYECKUM | Y4€OHOW AMCUUIUIMHBI U
YPaBHEHUSM. caMOOpraHu3alui,
XapakTepu3oBaTh (U3NYECKUE U XMMHUUYECKUE | TPUBIICUCHUE  BHUMAHUS
CBOWCTBA MPOCTBIX BELIECTB METAUIOB U UX | O0y4aroImuxcs K
COeIMHEHUH (OKCHIOB, TMJIPOKCHUJIOB, COJIEH), | HEHHOCTHOMY acreKkTy
CrocoObl WX TMOJy4eHHs, MpPUMEHEHHE W | U3ydyaeMbIX  Ha  YpOKe
3HAYEHHE B TIPUPO/IC U )KU3HU YEIOBEKA. SIBIICHHUIA
Pacrio3HaBaTh ¢ MOMOLIBIO Kauy€CTBEHHBIX
peaknuii HOHbI METAIIOB (MarHusi, alFOMUHUS,
LIUHKA, XKele3a, MEH).
[Tpon3BOANTE BBIYKMCICHUS IO XUMHUYECKHM
YpaBHEHUSIM.
Tema 5. Xumusa wu | 2 XapakTepu3oBaTh POJb XMMUU B pasnuuHbiX | [IpuBiieyeHne  BHUMaHUsA
OKpYy:Kamolas cpejaa chepax JeATENBHOCTH JIIOAEH, OCHOBHBIE | yJallUXcsi K I[EHHOCTHOMY
BEIIECTBA W MaTepUalbl, TPHUMEHSEMbIe B | aCMEKTy H3y4YaeMbIX Ha
’KU3HU COBPEMEHHOTO YeJIOBEKA. ypOKe SIBIICHUH
OOBSCHATD yCIIOBUS 0e301MacHOro
UCIIONB30BaHUS ~ BELIECTB U XUMHYECKUX
peakiuii B ObITY
Tema 6. O6o6menue | 10 Ilpeocmaenames wHpopMmamio 1no TeMme | Mcnons3oBaHue
3HAHUWI MO XUMHH 32 «Ilepunonnueckuit 3aKOH 1 | BOCTIUTATEIbHBIX




Kypc OCHOBHOM
IIKOJIBI.
HoaroroBka Kk OI'D.

nepuoimdecKas cucreMa J1. .
MenpeneeBa B CBETE€ TEOPUU CTPOCHUS
aToMa» B BHJIE TaOJIMI], CXEM, OMOPHOTO
KOHCIIEKTa, B TOM YHCJI€ C MPUMEHEHUEM
cpenctB  UKT. Bwinoausms TECTOBBIE
3aJIaHUs 110 TEME.

Ilpeocmaesnsams wWHOOPMAIIUIO TI0 TEME
«Buapl XHMMHYECKOM CBSI3M UM THIIBI
KPHUCTAJINYECKUX pEETOK.
B3aumocBs3bp  CTpoe€HUsT U CBOMCTB
BEIIECTB» B BUJE TAaOIHIl, CXEM.

BO3MOKHOCTEN
coJiepKaHus y4eOHOTO
npeaMeTa gyepe3
JIEMOHCTPAIIHIO

oOyyaromuMmcsi  PUMEPOB
OTBETCTBEHHOI'O MTOBEJICHUS




