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Pabowas mporpaMmma 1o XUMHHM IIOCTPOCHAa Ha OCHOBE (YHIAMEHTAJIBHOTO SApa COJACpXKAaHMA OCHOBHOTO o00Imero oOpa3oBaHus,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOW MPOrpamMMbl OCHOBHOTO O0IIero oOpa3oBaHus, TPeOOBaHUI K CTPYKType
OCHOBHOI 00pa3zoBaTebHON MpOrpaMMbl OCHOBHOTO 00I1ero 00pa3oBaHus, MponucaHHbiX B DeepaibHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJIapTe€ OCHOBHOT'O 00I111ero 00pa3oBaHus, a Takke KoHuenum 1yxoBHO-HPaBCTBEHHOTO Pa3BUTHS U BOCIIUTAHUS Ipaxaanuna Poccun.

[IpenogaBanue yaeOHOTO Kypca « XMMHUU» B OCHOBHOM IITKOJIE OCYIIECTBIISIETCS B COOTBETCTBUU C OCHOBHBIMU HOPMATHBHBIMU JJOKYMEHTAMU H

WHCTPYKTUBHO METOJAMYECKUMU MaTEepHaTIaMHU:

v’ 3akon Poccuiickoii ®epepanuu «O0 obpazoBanuu B Poccuiickoit @enepanuun» ot 29.12.2012r. Ne273-D3;

v' OenepalbHBIl TOCYAapCTBEHHBIM 00pa30BaTeIbHBIA CTAHIAPT OCHOBHOIO OOLIEr0 0O0pa3oOBaHUs, YTBEPXKICHHBIM MIPUKA30M
MunobpHayku Poccum ot 17.12.2010 Ne 1897 «OO0 yTBepkIeHUHM W BBEICHHH B JICWCTBHE (EIepabHOTO TOCYAapCTBEHHOTO
00pa3oBaTEeNBFHOTO CTAHAPTa OCHOBHOTO 00IIero o0pasoBaHus» (B pel. npukaza MunoOpuayku Poccun ot 29.12.2014 Nel644)

v' Xwumus. Paboune nporpammel. [Ipeamernas nuaus yueGuukoB O. C. Tabpuensna, U. I'. Ocrpoymosa, C. A. CrnaakoBa. 8—9 Kiacchl:

yaebHoe mocobue ist oomeobpazoBaTenbHbix opranuzamuii / O. C. ['abpuensH, C. A. CnagkoB — M.: [Ipocsemienue, 2019.



esan kypcea:

. Dopmuposanue 'y ydamuxcs LEJIOCTHOU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Pazeumue 1O3HABATENbHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUECKUX CIIOCOOHOCTEW YYalIMXCS B IPOLIECCE H3yUCHHS
XMMHAYECKOH Hayku M €€ BKJIaJa B COBPEMEHHBIH HAy4YyHO - TEXHHYECKHU Mporpecc; (pOpMHpPOBaHUE BAKHEHIINX JIOTUYECKUX OIEparuit
MBILUICHUS (aHAJIU3, CHHTE3, 0000IIeHNe, KOHKPETU3allus, CPAaBHEHHUE U JIp.) B IPOIIECCE MO3HAHUS CUCTEMbl BaXKHEHIINX MOHATUH, 3aKOHOB H
TEOPHUH O COCTaBe, CTPOCHUH, CBOMCTBAX U IIPUMEHEHUN XUMUYECKUX BEIIECCTB.

Bocnumanue yO0exxaEHHOCTH B TOM, YTO TNPHMEHEHHE TNOJYYEHHBIX 3HAaHUH W YMEHHUH IO XMMHUU SBISETCS OOBEKTUBHOM
HEOOXOAMMOCTBIO [UIs 0€30MacHOi paboThI C BEIECTBAMH U MaTepHaaaMu B OBITY M Ha IPOM3BO/ICTBE.

. Ilpoexmuposanue u peanusayusa BHITYCKHUKAMU OCHOBHOMW IIKOJBI JIMYHON OOpa3oBaTEIbHOW TpaeKTOpUH: BbIOOp Mpoduiist
00y4YeHHs B CTapIIeH IKOJIE WK MPOPEeCcCCHOHATHHOTO 00pa30BATEIBHOTO YUPEIKICHHUS.

. Osnadenue Knwuesvimu KomnemeHyuAmu: Yy4eOHO-TIO3HABATEIbHBIMU, HH(POPMAIMOHHBIMH, [I€HHOCTHO-CMBICIOBBIMH,
KOMMYHHKATHBHBIMHU.

JU1st TOCTHKEHUS ATUX LieJel B Kypce XMMHMM Ha CTYIIEHH OCHOBHOT'O 001Iero 00pa30BaHus PelIaloTCs ClIeayolue 3a1a4u:

v GOpMHPYIOTCS 3HAHHS OCHOB XMMHYECKOH HAYKH — OCHOBHBIX (DAKTOB, MOHSATHH, XUMHYECKHX 3aKOHOB M TCOPHM, BBIPAKECHHBIX
ITOCPEICTBOM XUMHUYECKOIO A3BIKA;

v’ pa3BuBarOTCA yMeHUs HaOmonaTh 1 OOBICHIIOT XUMHUUECKHE SBJICHUS, TPOUCXOJIAIIME B IPUPOJIE, TAOOPATOPHBIX YCIOBHAX, B OBITY W
Ha IIPOU3BOJICTBE;

v mpuoOpeTarTCsl ClenUaibHble YMEHUS M HABBIKM [0 0€30MaCHOMY OOpAIEHHI0 ¢ XHMUYECKHMH BEIIECTBAMH, MaTephalaMd U
IIPOLIECCAMU;

v dopmupyeTcs TYMAaHHCTHYECKOE OTHONIEHHE K XMMHH KaK MPOU3BOAMTENBHON CHIE OOIIeCTBa, C IMOMOIIBIO KOTOPOW PEIIaroTCs
rio0anbHble TPOOIeMbI YEIOBEUECTBA;

v/ OCYILECTBIISIETCS HHTETPAIIUSI XUMUYECKOW KAPTHHBI MUPA B €IUHYI0 HAYYHYIO KApTHHY.



MECTO YYEBHOI'O IIPE/IMETA B YYEBHOM IIVIAHE

@DenepalibHbIil TOCYJApPCTBEHHBIN 00pa30BaTeIbHBIA CTaHAAPT MpeAycMaTpUBAaeT H3Y4YEHHE Kypca XMMHUU B OCHOBHOH IIKOJE Kak
COCTaBHOM YacTH MpeAMETHON 00macTu «ECcTeCTBEHHOHAYYHBIE PEAMETHI.

Kypc xumun B 8—9 kitaccax paccuutan Ha 2 4aca B Henuelto B oobeMe 140 yueOHBIX "acoB. M3ydyeHune 3Toro Kypca JaeT BO3MOKHOCTD
BBIITYCKHUKY OCHOBHOM IIIKOJIBI yerenrHo caath OI'D o XuMuM Kak mpeaMeTa 1mo Beioopy.

[Ipennaraemslii Kypc, XOTS U HOCUT OOIIEKYJIbTYPHBIA XapaKTep U HE CTAaBUT 3aJady MpodeccnoHanbHOI NOATOTOBKY 00Y4aIOIIUXCS, TEM
HE MEHEe, TT03BOJIICT UM OIPEACTUTHLCS C BBIOOPOM Mpoduiisi 00ydeHHs B CTapIICH IKOJIE.

IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

Ilo 3aBCPIICHUIO KypCa XUMHHU HA 3TaHEC OCHOBHOI'O O6IJ.[CFO O6paBOBaHI/I${ BBIITYCKHUKHU OCHOBHOM IIKOJIBI JOJKHEI OBJIAAETh CJICAYIOIUMU
pe3yiibTaTaMu:

|. Jluunocmmusie pesynomamor:
1) ocosnanue cBoeii 3THHYECKOI IPUHAIIEKHOCTH, 3HAHUE HCTOPMU XMMMH M BKJIaJa POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XUMHIO;

2) hopmuposanue OTBETCTBEHHOTO OTHOMIEHHS K TIO3HAHHMIO XMMHUH; TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIMXCs K CAMOPa3BUTHIO M
caM000pa30BaHHIO Ha OCHOBE M3YUYEHHBIX (DAKTOB, 3aKOHOB M TEOPUI XMUMHUHU; OCO3HAHHOTO BBIOOpAa U MOCTPOSHUE MHANBUAYAJIbH O
00pa3oBaTeNbHON TPACKTOPHH;

3)  @opmuposarie nenocTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPa, HEOTHEMIIEMOI YaCThIO KOTOPOii ABISETCA XMMUYECKas KApTHHA MUPA;
4) oenadenue cOBpEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUs HAYKH M OOIECTBEHHOM IIPAKTHKH, B TOM YHCJIE H XMMUYECKHM;

5) oceoeHue CONAJIbHbIX HOPM, ITpaBUJI TIOBCACHUS, poneﬁ n q)OpM COILIMAJIbHOM KU3HU B conuyme, rmpupoac u YaCTHOM KM3HU HA OCHOBE
JKOJIOTUYECKOM KYJbTYPhBI 1 0e30I1acHOro 06pameHI/1${ C BCHICCTBAMU U MaTCpHUaIlaMU;

6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIEHHH CO CBEPCTHUKAMH M B3POCIIBIMH B IIPOIIECCE 0OPA30BATENBHOM,
OOILIECTBEHHO 0JIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIOB AEATEILHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuie pezyromamo::
1) onpedenenue neneit cob6cTBEHHOro 00yYEHHUS, MOCTAHOBKA M (OPMYJIHPOBAHHUE ISl Ce0s HOBBIX 3a/1a4;
2) nnanuposanue TyTel TOCTHKEHUS KENAEMOro Pe3yibTaTa 00ydeH sl XUMUM KaK TEOPETHIECKOT0, TaK U SKCIEPHMEHTAILHOTO XapaKTepa;

3) coomuecenue CBOMX JSUCTBUM C IIaHUPYEMBIMHU PE3YyJIbTaTaMU, ocyujecmejieHue KOHTPOJIA CBOCH ACATCIIBHOCTH B IMPOIECCC TOCTUKCHUA



pe3yibTara, onpedeierue cnocoO0B ISHCTBUN TIPU BBITOJHCHUHN JJA0OPATOPHBIX U MPAKTHYCCKUX pabOT B COOTBETCTBUU C MIPABUIIAMU TEXHUKU
0€30I1aCHOCTH;

4) onpedenenue NCTOUHUKOB XMMUYECKOH MH(POPMAIIUH, TIOTyYEHUE U aHAIU3 €€, Co31aHKe MH(OPMALMOHHOTO MPOIYKTA U €r0 IIPE3EHTaLMS;
5) ucnonvsoeanue OCHOBHBIX MHTEILICKTYaIbHBIX OIEpAllUii: AHAIM3a M CHHTE3a, CPABHEHHUS M CHCTEMAaTH3aliH, 0000IEHHS U KOHKPETU3AllUH,
gblsiGIeHIe TIPUIMHHO-CIICICTBEHHBIX CBSI3CH U nOCmpoeHue TOTUIECKOTO PacCyKICHHS U YMO3aKITFOUeHHS (MHIYKTHBHOTO, ICIYKTHBHOTO H I10
AHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYYHOTO COJICPKAHUS;

6) ymernue CO3ar0T, HpHMeHﬁTB nu HpeO6pa30BbIBaTb 3HAaKM U CUMBOJIbI, MOACJIN U CXEMbI JJIA peI_HCHI/ISI y‘-Ie6HBIX U I103HAaBaTCJIbHBIX 3a1a4,

7) ¢opmuposanue n pazeumue 3K0I0rHYECKOT0 MBIILICHUS, yMEHHE IPUMEHATH €r0 B II03HABATE/IbHOM, KOMMYHUKATHBHOM, COLMAIbHOI
MPaKTHUKE U MPO(eCcCHOHATBHON OpUCHTAINH;

8) zenepuposanue wneit u onpeneneHue cpeiCcTB, HEOOXOUMBIX IS MX PEaTU3allHu.
H1. IIpeomemnvie pesynomamer:

BbInyCKHUK HAay4YuTCH:

® XapaKTepu30BaTh OCHOBHBIE METO/Ibl O3HAHUS: HAOIIOJCHUE, U3MEPEHHE, IKCIIEPUMEHT;

e OIIMCHIBAaThH CBOMCTBA TBép)lI)IX, KUAKHUX, ra3006pa3Hr,1x BCIICCTB, BhIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,

® PpacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX MOHATHH «aTom», «KMOJICKYJIa», «XUMHUYECKHH DJIEMEHT», «IIPOCTOEC BCUICCTBOY»,
«CIJI0KHOE BEILECTBOY, «BAJIECHTHOCTBY, «XUMUYECKAsl PEAKLUA», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

® PpAacCKpBIBATH CMBICI 3aKOHOB COXPAaHEHHMsI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;

® pa3NMYaTh XUMHUYECKUE U (PU3NUYECKHE SBICHUS;

® Ha3bIBAaTh XMMHNUYECCKUEC DJICMCHTHI,

® OIpeNeNATh COCTaB BELIECTB M0 UX (popMyiam;

® OIpENEIATh BAJICHTHOCTh aTOMA JJIEMEHTA B COCIMHECHMUSIX;

® OIpENENATh TUIl XUMUUYECKUX PEaKIIi;

® Ha3bIBATh IPU3HAKHU U YCIOBUA MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;

®  BBIABJIATH IPU3HAKH, CBUACTEIBCTBYIOIIME O IPOTEKaHUU XUMUYECKOM PEaKIUH IIPU BBIITOJIHEHUU XUMUYECKOTO OIIBITA;

® COCTaBJIATH (OPMYJIbI OMHAPHBIX COETMHEHMIA;

® COCTaBJIATH YPaBHCHHA XUMHUYCCKUX peaKHHﬁ;



co0uroaTh mpaBuiia 0€30MacHON PaboThI PU MPOBEICHUH OIBITOB;

I10JIb30BaThCs J1a0OPATOPHBIM 000PYIOBAHUEM U IIOCY10H;

BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB;

BBIUUCIISATH MACCOBYIO JOJII0O XUMHUYECKOTO 3JIEMEHTa 0 (hopMyJie COSTMHEHUS;

BBIUUCIIATH KOJUYECTBO, 00BbEM HIIM MACCY BEIIECTBA 10 KOJIUYECTBY, 00bEMY, MacCe PEareHTOB UM MIPOAYKTOB PEaKIUH;
XapakTepu30BaTh (PU3NUECKHE U XUMUUECKUE CBOMCTBA IPOCTHIX BEIIECTB: KUCIOPOIa U BOAOPOA;

[OJIy4aTh, COOMPATh KHCIOPO M BOIOPOI;

pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIE BEMIECTBA: KUCIOPOJ, BOJOPOL;

pacKpbIBaTh CMBICI 3aKOHa ABOrajipo;

PacKpbIBaTh CMBICI OHATUH «TETI0BOH 3(h(EKT peakum», «MOJISPHBIA 00BeM»;

XapakTepu30BaTh PU3NYECKUE U XUMUYECKHE CBOIICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOP»;

BBIYHCIIATh MACCOBYIO JOJII0 PaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCUHEHMS U3YUEHHBIX KJIACCOB HEOPTAHUYECKUX BEILLIECTB;

XapaKkTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILIECTB: OKCUI0B, KUCIOT, OCHOBAaHUI,
COJIEH;

OIIPEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COEAUHEHMI;

COCTaBJIATh (POPMYJIbI HEOPTraHUUECKUX COEAMHEHUN N3YUYEHHBIX KJIACCOB;

IIPOBOAMTDH OMBITHL, MOATBEPKAAIOIINE XUMUUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTAHUUECKUX BEILIECTB;
pacrno3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KMCIIOT U LIEJIOYEH 110 N3MEHEHNIO OKPACKH UHIUKATOPA;
XapaKTepu30BaTh B3aUMOCBSI3b MEX/y KIacCaMU HEOPTraHUYECKUX COEMHEHU;

packpsiBaTh cMbici [lepronnueckoro 3akona J[. 1. Menneneena;

O0OBICHATH (I)I/ISI/IquKI/Iﬁ CMBICJI aTOMHOI'O (HOpH,Z[KOBOFO) HOMEpa XUMHUYCCKOI'0 3JICMCHTA, HOMCPOB I'PYIIIBI U IEpHUOJa B HepHOﬂquCKOﬁ

cucteme J[. 1. Menpeneesa;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpe/ieiax MajbIX EPHOI0B U INIaBHBIX MOATPYIIIL;
XapaKkTepu30BaTh XUMHUYECKHE JIEMEHTHI (OT BOJOPO/Ia A0 KaJbIUsl) HA OCHOBE UX IMOJIOKEHHMS B eproaudeckoit cucreme 1. 1.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB;



COCTaBJISITh CXEMbI CTPOEHHUSI aTOMOB TepBbIX 20 351eMeHTOB nepuoauueckoi cucremsl J[. . Menpeneena;

PacKpbIBaTh CMBICT MOHATUN: «XUMUYECKAsl CBSI3bY, «3JEKTPOOTPULATEIILHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (DU3MYECKHUX CBOMCTB BEUIECTB OT THIA KPUCTALTUICCKON PEIIETKY;

OMPENEATh BUJl XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCTMHEHUSIX;

M300pakaTh CXEMbI CTPOSHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMHYECKHUX CBS3CI;

PacKpbIBaTh CMBICI MOHATUN «HOH», «KATHOH», «aHUOHY, «AJCKTPOJIMTHD, «HEIIEKTPOIUTHD, «IJCKTPOIUTHYECKAS AUCCOIHALIHD,
«OKHUCJIUTEIIbY, «CTEMEHb OKUCICHUS, «BOCCTAHOBUTEIbY, KOKUCICHUE», «BOCCTAHOBICHUEY;

OTIPEJIEIATh CTENEHb OKUCIICHUSI aTOMa JIEMEHTa B COSAMHEHUU;

PaCKpBIBATh CMBICI TEOPUU JICKTPOIUTHIECKON TUCCOIUAIINN;

COCTaBJIATh YPaBHEHHUSI SJICKTPOIUTUYECKOM TMCCOLMALIMY KUCTIOT, IIeJI0Yei, coei;

OOBSACHATH CYHUTHOCTB IIPOIIECCA ANMEKTPOIUTUYECKON TUCCOLMAIIMU U peaKIuii HOHHOTO OOMEHa;

COCTaBJISITh TOJHBIE U COKpPAIIEHHBIC HOHHBIC YPABHEHHSI peaKIuii 0OMEHa;

OTIpEeIETISATH BO3MOKHOCTh MMPOTEKAHUS PEaKIIUii HOHHOTO OOMEHa;

MIPUBOJIUTH PEAKIIMH, MOATBEPKAAIOIINE KaYECTBEHHBI COCTAB Pa3IMUHbIX BEIIECTB;

OTIPEIEIATh OKUCIUTEh K BOCCTAHOBUTEIID;

COCTaBJISITh YPAaBHEHUSI OKHCIUTEIBHO ~-BOCCTAHOBUTEIBHBIX PEAKITUH;

Ha3bIBaTh ()aKTOPHI, BIUSAIONINE HA CKOPOCTh XMMHUUYECKOM peaKkinu;

KJIaCCU(PUIIUPOBATh XUMUYECKUE PEAKIIUU MO Pa3IMYHbIM MIPU3HAKAM;

XapaKTEPU30BaTh B3aUMOCBSI3b MEX/Y COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJIJIOB;

MPOBOAUTH OMBITHI MO MOJTYYCHHUIO, COOUPAHUIO  U3YUYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHAaKa;
pacrno3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEUIECTBA: YITIEKUCIBINA a3 U aMMHAK;

XapaKTEePU30BaTh B3aUMOCBS3b MEXKITY COCTAaBOM, CTPOSHHEM U CBONCTBAMH METAJIJIOB,;

Ha3bIBaTh OPTraHMYECKHUE BEIIECTBA MO X (popMyIie: MEeTaH, 3TaH, dTHJICH, METAHOJI, TAHOJI, TJINIIEPHH, YKCyCHAs KUCIIOTA,
aMUHOYKCYCHasi KUCIIOTa, CT€apUHOBAs KHCIIOTa, OJIEMHOBAs KUCIIOTA, TII0KO03a;

OLICHUBATh BJIMSAHUE XUMUYECKOTO 3arpsi3HEHUSI OKPYIKAIOIIEH cpeibl Ha OPTraHW3M YETIOBEKa;

IPaMOTHO 00OpaIaThCs C BEMIECTBAMU B TOBCETHEBHOM JKU3HH,

OTIPEIEIATh BOBMOKHOCTh POTEKAHUS PEAKIINN HEKOTOPHIX MPEICTABUTENIEH OPraHUYECKUX BEIIECTB C KMUCIOPOIOM, BOJOPOJIOM,
MeTaJUlaMH, OCHOBAaHUSIMH, TaJIOT€HAMH.



BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH
* gwvl0BU2AMDb U npoeepAnb IKCNEPUMERMAIbHO cUnome3vl O XUMUYECKUX ceoucmeax eeulecnie Ha OCHoBe Ux cocmaesa u Cmpoernus, ux
cnocobnocmu ecnmynams 6 XuMuveckue peakyuu, o xapakmepe u npoaykmax PAaA3NTUYHbIX XUMUYECKUX peam;uﬁ;

® Xapakmepuzoeambs eeujecmed no Cocmagy, CmpoeHuro u CGOI/VICWZGCZM, ycmanasiausaom npu'{MHHO'C]leacmGQ-lele C643U MleC'dy
OQHHBIMU xapakmepucmukamu eewecmea,

® cocmaesiAamos MOJNEKYIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUS NO COKpau/;éHHblM UOHHbIM YPABHEHUAM,

® npocHOo3Upoeamsb cnocobHocms eeujecned nposeiisimb OKUCAIUNIENIbRbLE UIU 60CCMAHOBUMENIbHblE ceolicmea ¢ yuwemom cmenenei
OKUCJIEHUA 2]1EeMEHRMO8, GXOC)EWLDC 6 €20 cocmases,

® cocmaeisims YPaeHeHUA peam;m?, coomeemcmeyrumux noCc1e008amenbHoOCmu npeepau;eHuﬁ HeopecarHu4ecKux eewecme pa3iuiHoblx
Knaccos,

* gbl0BU2AMDb U npoeepAmb IKCNEPUMERMAIbHO cUNOme3ssvl 0 pesylibmamax 8030elicmaus Pa3iudHblX qbakmopoe HA UBMEHeHUe CKopocmu
XUMUYECKOU peakyuu,

®  UCnoav308amo npu06pemé'HHbze BHAHUA O DKONO2UYECKU cpamontHozco noeeoenus 6 Opr.?fCGIOZMEI:i cpe()e;

® ucnoav3osambo npuo6pemé1—u—tble KJlrouyesble KomMnemeryuu npu 6bInOJIHEHUU NPOEKMoe6 uy%@to-uccxzedaeameﬂbcxux 3a0a4 no
U3y4€eruro ceolicms, cnocobos NOJIyYeHUs U pacno3nasarusl eeujecme,

* 00beKMUBHO OYEeHUBAMb UHPOPMAYUIO O BEWECTBAX U XUMUUECKUX NPOYeccax,
*  Kpumuuecku OmHOCUMbCA K NCEOOHAYUHOU UHDOpMayuu, HedoOpOCo8eCmHOLL peKiame 8 CpeoCmaeax Macco8ol UHGOPMAyUU;
* 0CO3HABAMb 3HAYEHUE MEeOPEeMUUECKUX 3HAHULL N0 XUMUU 01 NPAKMUYECKOU 0esimelbHOCMU Yelo6eKd;

* c030arm MOOenU U cxemvl 0 peulenus Y4eOHbIX U NO3HABAMENbHbIX 3A0aU; HOHUMAMb He0OX00UMOCMb COONI0O0EHUs NPEONUCAHUL,
npeonazaemvix 8 UHCMPYKYUAX NO UCHONIb30BAHUIO IeKaAPCME, cpedcme ObIMoBoU Xumuu u op



Conep:xkaHue MPOrpaMMblI
Xumus 8 kiacc
(68 yacoB, 2 yaca B HeleJII0)

HavajabHble NOHATHA ¥ 3aKOHbI XUMHUH

Tena u BemectBa. CBoiicTBa BellecTB. JTajloOHHbIE (hU3HUECKHE CBOMCTBA BellecTB. MaTepuaibl U MaTepuaioBeneHue. Poiab xumuu B
KHU3HU COBpeMeHHOro obiecTBa. OTHOIIEHHE O0IIeCTBAa K XUMUU: XeMOpuins U xeMohoous.

Metonsl nuzydyenust xumun. Habmonenue. Jxcnepument. MoaenupoBanue. Mojiean MaTepralibHble U 3HAKOBBIE I CUMBOJIBHEBIE.

I"a3p1. XKunkoctu. TBEpable BeuiecTBa. B3anmmHble mepexobpl MEXy arperaTHbIMU COCTOSIHUSMHM BEIIeCTBA: BO3TOHKA (CyOnumanus) u
necyOnuManiusi, KOHJICHCAlUs U UCTIApEHUE, KPUCTAUIU3AIUs U TIJIaBICHHE.

®uznyeckue sBiaeHUs. YucThle BeliecTBa U cMecH. ['oMOreHHble U rereporeHHble cMecu. CMecu razoo0pasHble, KHUAKHE U TBEPIBIE.
CrocoObl  pa3jienieHUs] CMeCeil: TMeperoHka, WU JUCTHUISAIMS, OTCTauBaHue, (UIbTpOBaHWE, KPUCTALIU3AIUS WM  BBIIAPUBAHHC.
Xpomarorpadus. [Ipumenenne 3Tux crnoco6oB B 1aOOpaTOPHON MPAKTUKE, HAa TIPOU3BOJCTBE U B OBITY.

XUMHUUYECKUE 3JIEMEHTbl. ATOMBI U MoOJIeKyJbl. [IpocTble M clokHbIE BewlecTBa. AJIOTpONUs Ha mpumepe Kuciaopoaa. OCHOBHbIE
MIOJIOKEHUS aTOMHO - MOJIEKYJIIpHOTO yueHHusl. FIoHbl. BeniecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

3Haku (CUMBOJIBI) XUMHUYECKUX dyeMeHTOB. MHdopmaius, KOTOpyl0 HECyT 3HaKM XUMHUYECKHX DJIEMEHTOB. DTHUMOJOTHS Ha3BaHUU
HEKOTOPBIX XHUMHYECKHX OJeMeHTOB. I[lepuoamueckas Ttabnuma xumuyeckux osmemeHToB J[. WM. MeHnaeneeBa: KOPOTKONEPUOIHBIA H
JUTMHHOTIEPUOAHBIN BapuaHThl. [lepuoas u rpymnmel. [ aBHas u moGouHas noaArpynmsl, Wik A- u b-rpynmnel. OTHOCHTENbHASI AaTOMHASI Macca.

Xumnueckue popmynsl. UHaekesl 1 koaddunuenTsl. OTHOCUTENBHAS MOJIEKYJIsIpHas mMacca. MaccoBasi JoJsi XUMHUYECKOTO 3JIEMEHTa B
coenuHeHnu. MIHpopMaiusi, KOTOPYIO HECYT XUMUYECKUE (DOPMYJIBI.

Banentnocts. CTpykTypHBIE (QOpMYNBl. XHUMHUYECKHE JJIEMEHTHI C TOCTOSHHONM W TEPEMEHHON BaJeHTHOCTHIO. BrIBOI (opmysibl
COCIMHEHMS 10 BAJICHTHOCTH. Ompe/ienieHre BAIGHTHOCTH XUMHUYECKOTO dJIeMeHTa 1o (opmyJie BemecTBa. CocTaBieHne Ha3BaHUI COSAMHEHUH,
COCTOSIIUX U3 JBYX XUMUUYECKHUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH IMOCTOSTHCTBA COCTaBa BEILIECTB.

Xumuueckue peakuuu. PeareHThl W MpOIyKThl peakiuu. [Ipu3Haku XMMHUYECKHX peaklUuid. Y CIOBUS UX MPOTEKAHUS U MPEKpaIICHUS.
Peakuuu ropenus. DK30TepMUUECKUE U IHAOTEPMUUYECKUE PEAKIIUH.

3aK0H COXpaHEHHUs MAacChl BelecTB. XUMHUUYecKHue ypaBHeHHs. CocTaBlIeHHE XUMUYECKUX ypaBHeHUH. MHpopmaims, KOTOpYHO HECET
XUMUYECKOE YpPaBHCHHE.

Knaccudukanmss XWkMUYECKHUX PEAKIIUA M0 COCTABY U YMCIY PEareéHTOB U MPOAYKTOB. THIIBI XUMHUECKUX peakiuii. Peakiuu coennaeHms,
pasnoKeHus1, 3aMelIeHns 1 oomeHa. KatanmzaTtopsl u Katamus.



JdeMoHcTpanuu
*  Koymekuus maTepuaioB U U3EIUN U3 HUX.
*  Mogenu, ucnoiab3yeMble Ha ypoKax (PU3HUKU, OUOJIOTHH U Teorpaduu.
*  OObEMHBIE U IIAPOCTEPHKHEBBIE MOJIETN HEKOTOPBIX XUMUYECKHUX BEIIECTB.
*  Mogaenu KpUCTaJUNINYECKUX PEIIETOK.
* CoOupanue npubopa JIJIsl MOTydeHHs ra3a U MPOBEPKa €ro Ha TePMETUIHOCTb.
* Bo3ronka cyxoro jipja, ioaa wim HapTaauHa.
* ArperaTHbl€ COCTOSIHUSI BOJBI.
* Paznenenue 1ByX HECMEMIMBAIOIMXCA KUIKOCTEH C IOMOIIBIO IEIUTEIbHON BOPOHKH.
e JIuCTHIUTSITOP U ero padora.
*  VcranoBka mia GuiibTpoBaHus u e€ padoTa.
* VYcraHOBKa JUIs BhITapUBaHUA U €€ padora.
* Kostekuus ObITOBBIX TPUOOPOB /1S (PUIBTPOBAHUS BO3/1yXa.
* Paznenenue kpacsiero BeuecTsa omactepa ¢ IOMOLIbI0 OyMakHON XpoMaTorpapuu.
*  Mojenu aJuIOTPONHBIX MOAU(PHUKAIUN YTIIEPOaa U CEPHI.
* Ilomy4enue o30Ha.
* Toprpers . 5. Bepriennyca u JI. UI. Menzeneesa.
* KopoTkonepnoaHslii U AMTMHHONIEPUOIHBINA BapuaHThl [lepnoanueckoit cucremsl /1. . Menneneesa
* KoHcTpyHnpoBaHM€e IApOCTEPKHEBBIX MOJEIIEH MOJIEKYI.
* Amnmnapar Kunna.
* Pasnoxenue 6uxpomara aMMOHHSL.
* T'opeHue cepbl U MarHUEBOU JICHTHI.
* Tloptpetst M. B. Jlomonocosa u A. JI. JlaBya3be.
*  OnbIThl, WLTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MACChl BELIECTB.

* Topenne dochopa, pacTBOpeHHE TPOTYKTa TOPEHHUS B BOJIC M UCCIIEIOBaHUE IIOyYEHHOTO PACTBOPA JIAKMYCOM .



*  BsaumoneicTBue COJIHON KUCIOTHI C IIMHKOM.

* Tlonyuyenue ruapoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUM.

JlaGopaTopHbIe ONbITHI
. O3HakoMIIeHHE C KOJUIEKLIUEH TaO0paTOPHOM MOCY/IbI.
. IIpoBepka npubopa J1s MOITyUYEHHs Ta30B HA TEPMETHUHOCTb.
. O3HaKOMJICHHE C MHHEpaTIaMU, 00Pa3yIOIIUMHU TPAHUT.

. IIpuroroBieHre reTeporeHHON CMECH IMOPOLIKOB CEPBI U JKeJie3a U UX pa3zeiieHue.

1
2
3
4
5. BzaumoseiicTBrE PACTBOPOB XJIOPUJIOB U HOIHU/IOB KaJIus C PACTBOPOM HUTpaTa cepedpa.
6. IMonyuenue ruapoxcuna meau(ll) u ero B3anmMoaencTBUE C CEPHON KUCITOTOM.
7. B3aumozeicTBIE pacTBOpPa COJIBI C KUCIIOTOIA.
8. IMpoBepka 3aKOHA COXPAHEHHs MACChI BEIECTB HA IPUMEPE B3aUMOJIEHCTBUSA METOUM M KMCIOTHI.
9. TIposepka 3aKOHa COXPaHEHHS MacChl BEIECTB Ha PUMEPE B3auMoeicTBrs ménoun u comu xkenesa (111).
10. Pasnoxkenne nepokcua BOJOPO/Ia ¢ MOMOIIbI0 okcuaa mapranna (IV).
11. 3amemienue xene3oM MeIH B MEIHOM KyIIOPOCE.
IIpakTnyeckune padoTel
1. 3HaKOMCTBO C J1TabopaTOpHBIM 00OpyaoBaHHeM. [IpaBuia TexHUKH Oe3omacHOCTH Npu paboTe B kaOuHeTe XuMuHM. HexoTopsie BUIbI
pa0or.
2. Amnanu3 no4ssl
BaxHeiimue npeacraBuTe M HEOPraHM4vecKux BemecTs. KojmyecTBeHHbIC OTHOLICHUS B XUMHUH

CocraB Bozayxa. [lonsarre 06 00BEMHOI 10716 KOMIIOHEHTA MPUPOTHON Ta30BOM cMecH — Bo3ayxa. Pacuér o0béMa KoMIIOHEeHTa
ra30BOM CMECH 10 €r0 00BEMHOM J10J1€ ¥ HA00OPOT.

Kucnopon. O3on. [Tonyyenune kucnopoaa. Cobupanue u pacno3HaBaHUE KUCIOPO1a. XUMHUYECKHE CBOWCTBA KUCIOPO/Ia: B3aUMOJICHCTBHE C
MeTaJljlaMH, HeMeTaJlJlaMU U CJIO’KHBIMH BelllecTBaMu. [Ipumenenue kucinopoaa. Kpyroopot kucinoposa B mpupoe.

Oxcunpl. O6pa3zoBaHue Ha3BaHUM OKCHJIOB 110 UX (popmynam. CocTtaBineHue GopMys OKCHUIOB IO UX HazBaHUAM. [IpencraBuTeny oKCHIO0B:
BOJIA U YTJIEKUCIIBIN ra3, HerameéHas U3BeCTb.

Bognopon B npupone. dusnueckne u XUMUYECKUE CBOWCTBA BOAOPOA, €I0 MOJIyYEHNUE U IIPUMEHEHHE.



Kucnotsl, ux cocras u knaccudukamus. Maaukaropsl. Tabnuna pactBopumoctu. CossiHas U cepHast KUCIOThI, IX CBOMCTBA U
IIPUMEHEHUE.
Comnu, ux cocta u Ha3BaHUA. PacTBopuMocTs cosneil B Boje. [IpencraBurenu coseii: Xxmopua HaTpusi, kKapooHat HaTpus, Gocdar KanbLuus.
ITocrosinnas ABoragpo. Konnuectso Bemectsa. Monb. MomsipHas Macca. KpaTtHble eJMHHUIBI M3MEPEHMSI KOJIMYECTBA BELlECTBA —
MUJUIAMOJIb U KAJIOMOJIb, MUJUIMMOJIIPHAs! U KWJIOMOJISIPHAsE MacChl BELECTBA.
Pac4€Tthl ¢ HCIIONIB30BaHUEM MTOHATHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAS Maccay, «IIOCTOSIHHAs ABOrazpo».
3akoH ABorajipo. MossipHblil 00bEM razoo0pa3Hsix BeniecTB. OTHOCUTENbHAS INIOTHOCTh OJJHOTO Ta3a M0 JPYyTroMy.
KpatHble eAMHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBINA M KMJIOMOJIIPHBIN 00beMbI ra3000pa3HbIX BEILIECTB.
Pacuétsl ¢ ncnonp30BaHUEM TOHSATHI «KOJMYECTBO BEIIECTBAY, KMOJISIPHAS MAccay, «MOJIIPHBIA 00bEM Ta30B, KIIOCTOSTHHAS ABOTAIPO».
Pacuétsl ¢ ncnonp30BaHNEM TOHATHH «KOJMYECTBO BEIIECTBAY, MOJISIPHASL MAcCay, «MOJIIPHBIN 00BEM ra3oBy, «4HCI0 ABOTAIPOY.
I'unpocdepa. KpyroBopot Bojibl B ipupoae. PU3ndeckue 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMOJIEHCTBHE C OKCHJIAMHU.
OcHoBaHusl, UX cocTtaB. PacTBopuMOoCTh OCHOBaHUH B Boje. V3MeHEHHe OKpacKu HMHIUMKATOPOB B Ieilo4yHOW cpexe. IlpencraBurenu
LIEJIOYEH: TUAPOKCHUIBI HATPUS, KAJIAS U KaJIbLUs.
PactBoputens m pactBopéHHOE BemiecTBO. PactBopel. PactBopenume. I'mapatel. MaccoBas onsi pacTBOPEHHOTO BeliecTBa. PacuéTsl,
CBSA3aHHBIC C UCIIOJIb30BAHUEM IOHATHS «MACCOBAsl 0JIs1 PACTBOPEHHOTO BELIECTBAY.
JdemoncTpanuu
* OmnpeneneHue coiep KaHNs KUCIOPOAA B BO3IyXe.
* IlomydeHue KUCIOPOa Pa3I0KEHUEM IIEPMaHraHaTa Kajlus U IepOKCUIa
BOJOpOAA.
* CoOupaHue METOJOM BBITECHEHHSI BO3/IyXa U BOJIBI.
* Pacno3sHaBanue Kuciaopoaa.
* TopeHue Maruus, xenesa, yris, cepsl 1 ocdopa B KUCIOpOE.
*  Komekuust okcuaos.
* Tlonydenue, coOupanue U pacro3HaBaHUE BOJOPO/IA.
* Topenue Bogopona.
* BzaumoneiictBue Bomopoa ¢ okcuaom meau(ll).
* Komieknus MUHEpaJIbHBIX KHCIIOT.

* IlpaBuio paz6aBiieHUs CEpO KUCIOTHI.



*  Koymekuus comnen.
* Talnuua pacTBOPUMOCTH OCHOBAHMMU, KUCIIOT U COJICH B BOJIE.
* HekoTopble MeTaJlIbl, HEMETAIIJIbI U COEAMHEHUS KOJTMYECTBOM BelllecTBa B 1 MOJIb.
*  Mopaenb MOJSIPHOTO 00BEMa ra3000pa3HbIX BEIIECTB.
JlabGopaTopHbie ONBITHI
12. TlomyTHeHME M3BECTKOBO BOABI IIPH MIPOIYCKAHUH YIJIEKKCIIOTO rasa.
13. Tlomydenue BogOpOAa B3aMMOJEHCTBUEM LIUHKA M COJISHOM KHUCIIOTHI.
14. PacnosHaBaHWe KMCJIOT HHIMKATOPAMH.
15. H3meHeHMe OKpAaCKH MHAMKATOPOB B LIEIOYHOM CPEJIE.
16. Osnaxkomiienue ¢ mpemnapaTamy JOMAIIHEH MM IIKOJLHOM alTeYkd — PacTBOPAMHM IIEPOKCUAA BOAOPOJA, CIIMPTOBOM HACTOMKM MOJA U
HalIaTBIPHOT'O CIIUPTA.
IIpakTHyeckue padoThI
3. Tlonyuenue, coOMpaHue ¥ Paclo3HABAHUE KUCIOPOIA.
4. Tlonyuenue, COOUpaHUe ¥ PACIIO3HABAHUE BOJAOPO/IA.
5. TlpurorosieHue pacTBOPOB COJIEH C UX 3alaHHON MacCOBOM OJIEN.
OcHoBHbIE KJIacChl HeOPraHUYecKux coennuennii O0o0IIeHNe cBeIeHUI 00 OKcHIaX, X Kiaccu(uKaluy, Ha3BaHUAX U
cBoiicTBax. CriocoObI MOTy4YEeHHS] OKCHUIOB.
OcHoBaHus, UX KiaccuduKaius, Ha3BaHUS U CBOMCTBA. B3auMopaeiicTBUE ¢ KHCIOTaMHU, KUCIOTHBIMA OKCHIAMH M COJIsIMU. PasznoxeHue
HEPaCTBOPUMBIX OCHOBaHHUH. CrTOCOOBI MOTyYEeHHUsSI OCHOBAHUM.
Kucnorsl, ux kmaccupukanus u HazBaHus. OOImMe XUMHYECKHE CBOMCTBAa KHUCJIOT. B3aumopeicTBue KHCIOT C MeTajulaMu.
DNEeKTPOXUMHUYECKUHN Psijl HAMPSHKEHU METAIIOB. B3anmoielicTBie KUCIOT ¢ OKCUIAMU METAJLIOB.
B3anmopaencTBue KUCIOT ¢ OCHOBAHUSIMU — PEAKLMs HEUTpan3auuu. B3auMoaeicTBue KUCIOT € COJISIMU. [Tonmyuenue
0ECKHCIOPOAHBIX
U KUCIIOPOJCOAEPKAIIUX KHACIIOT.
Conu, ux knaccudukanus U cBoicTBa. BzanmoseiicTBue coneii ¢ MeTamiaMu, 0COOCHHOCTH 3TUX peakuuid. BzaumopeiicTBue comneit ¢
COJIIMH.
I'enernueckue pszpl MeTalsia U HeMeTaiuia. ['eHeTndeckas CBsI3b MEXKy KJIaCCAMU HEOPTaHUYECKUX BEIIECTB.
JlaGopaTopHbIe ONBITHI



17. B3aumogpelicTBue OKCUIA KAJIbIHA C BOIOM.

18. TTomyTHEHME N3BECTKOBOI BOJBL.

19. Peaknus HeiiTpanusanyu.

20. Tlonyuenue ruapoxcuaa meau (1) u ero B3aumoeiicTBUE ¢ KUCTOTOM.
21. Paznoxenue ruapokcuaa meau (1) npu Harpesanum.
22. B3aumojeicTBIE KUCIOT C METAJIJIAMHU.

23. B3auMoieiicTBE KUCIIOT C COJISIMHU.

24. O3HaKOMJICHHUE C KOJUICKIHEH COMNEii.

25. Bzaumoneiictue cynbgara meau(Il) ¢ sxeneszom.

26. B3aumoieiicTBIe coieli ¢ COISIMH.

27. Tenernyeckas cBA3b HA IPUMEPE COCAUHEHMI MEIHU.
IIpakTHyeckue padoThI

6. Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4.

Ilepuoauyecknii 3akon U Ileprnoanyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
. . MenaesieeBa 1 CTpoeHHE aTOMA

EctecTBeHHbIE ceMelCcTBa XMMHUUECKHUX 3JIEMEHTOB:IIEJIOYHbIE U II€JIOYHO3EMENbHbIE METaJUIbl, TaJoreHbl, MHEpTHbIE (0J1IaropoIHbIE)

ra3el. AM¢poTepHOCTh. AM(DOTEPHBIE OKCU/IBI U TUIPOKCH IBI. KOMIIIEeKCHBIE COMH.

Otkpsitue Jl. . MenneneeBbim Ilepuonnueckoro 3akoHa u cozaanue uM [leproandeckoit CUCTEMbl XUMUYECKUX 3IEMEHTOB.

AToMmbl Kak (hopma CyIIEeCTBOBAaHUS XMMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUM aTOMOB. JlOKa3aTenbCTBa CIOXKHOCTU
ctpoenust atroMoB. OnbiThl Pe3epdopa. [lnanerapuast Moienb CTpOeHUs aToMa.

CocTtaB aTOMHBIX sA€p: MNPOTOHBI, HEUTpPOHBL. OTHOCUTENBHAs aTOMHas Macca. B3auMOCBsA3b MOHATHH «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHASI aTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpOEHHE 3IJIEKTPOHHBIX YPOBHEH aToMOB XMMHMUecKHX 31eMeHTOB NeNe 1-20. Ilonsthe o 3aBeplIEHHOM
JJIEKTPOHHOM YPOBHE.

N3oronbl. ®dusmveckuit cmbicn cuMmBoiuku [lepumoamueckoit cucrtembl. CoBpemeHHas ¢dopmynupoBka Ilepuoamdeckoro 3akoHa.
W3MeHeHus CBOMCTB 3JIEMEHTOB B MEPHOJaX U TPYMIax, Kak (yHKIUS CTPOSHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTHKa 3JIEMEHTAa-MeTalla U 3JIEMEHTa-HEMEeTallla 0 UX ITOJIOKEHUIO B Ileproanueckoi cucteMe XuMU4ecKux aeMeHToB Jl. 1.



Menneneesa.
JdeMoHcTpanuu
* Paznuynbie GpopMbl TaOIUI] TEPUOANIECKON CHCTEMBI.
*  MogenupoBanue nocrpoenus Ilepuonnueckon cucrems . 1. Menneneesa.
*  Mopnenu aTOMOB XMMHYECKHX 3JIEMEHTOB.
*  Mopnenu aTOMOB 31€MEHTOB 1—3-T0 nepuoioB
JlabopaTopHble ONBITHI.

28. Tlonyuenne aM(pOTEPHOrO T'HAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.
Xumuyeckas cBsizb. OKHCIMTEIHLHO-BOCCTAHOBUTEILHBIE PeaKIUH

HonHas xuMmuyeckas cBsi3b. MloHbl, 00pa3oBaHHbIE aTOMaMH METAJJIOB U HEMeTa/1oB. CxeMbl 00pa30BaHUsl HOHHON CBSA3M JUIs OMHAPHBIX
coeauHeHul. loHHBIE KpUCTANINYECKUE PEIETKU U (PU3MUECKUE CBOWCTBA BEIIECTB C 3TUM TUIIOM peléTok. [lonsaTre o popmynbHON eanHule
BELIECTBA.

KoBasieHTHass XuMHMuecKasi CBsI3b. DJEKTPOHHBIE M CTPYKTypHble (opmyinbl. KoBaneHTHass HemossipHas cBs3b. Cxembl 00pa3oBaHUS
KOBAJICHTHOM CBSA3M AJIsi OMHApHBIX COelMHEHUN. MoJeKylsapHble U aTOMHbIE KPUCTAIJIMYECKHE PEHIETKH, U CBOMCTBA BEILECTB C 3TUM TUIIOM
pEUIETOK.

DNeKTpOOTPULATENIbHOCTh. Psii anexkTpooTpunatenbHocTH. KoBaneHTHas moisipHas Xxumuueckas cBsizb. Jumosnbs. Cxemsl 0Opa3zoBaHUs
KOBaJICHTHOM MOJISIPHOM CBSI3U JJIsi OMHAPHBIX COEAMHEHUN. MOJeKysipHble U aTOMHbIE KPUCTAJUIMYECKNE PEUIETKH, CBOMCTBA BEIIECTB C 3TUM
THUIIOM PELIETOK.

Mertannnueckas XUMAYECKasl CBSI3b U METAJUIMUECKas KpUCTajuInyeckas pemérka. CBOMCTBA BEIIECTB C 3TUM THUIIOM PelETOK. EnnHas
IIPUPO/IA XUMUUECKUX CBSI3EH.

Crenenb okucienus. CpaBHEHHE CTEIICHU OKUCIICHUS U BaJleHTHOCTU. [IpaBuia pacuéra creneHeld OKucieHus o GopMysiaM XUMHUECKUX
COCIMHEHU.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OrnpeneneHre CTENeHEeW OKHCIEHUS JUIsl AJIEMEHTOB, OOpa3yoIIMX BEIIECTBA pPa3HBIX
kjaccoB. Peaknum MOHHOrO O0OOMEHa U OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBIE peakiuu. OKHUCIUTENTh W BOCCTAHOBUTENb, OKHCIEHHE U
BoccTaHoBJeHHe. COCTaBlIeHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi METOJOM AJIEKTPOHHOTO OaiaHca.

JleMoOHCTpanun

* Buneo ¢pparmenTs! U cnaiiipl «MoHHAasS XMMUYECKas CBA3b ».



Kosmeknus BenecTs ¢ HFOHHOM XUMUYECKOU CBA3BIO.

Mopeny HOHHBIX KPUCTAINYECKUX PEIIETOK.

Buneodparments! u cnaiiapl «KoBaneHTHasIXUMUYECKas CBS3bY.
Komnnekuus BemecTs MOJIEKYISIPHOTO U ATOMHOT'O CTPOEHHS.

Mopenu MONEKYJISIPHBIX U aTOMHBIX KPUCTAIIMYECKUX PEIIETOK.
Buneodparments! u cnaiiapl «MeTtanaindyeckas XMuMU4YecKas CBSI3bY.
Konnexkuus «MeTanibl ¥ CI1aBbD».

B3aumoseiicTBre MHKA ¢ Cepoil, COSIHOM KuCioToi, xmopuaom meau (11).
['openue maruus.

B3anMoeiicTBre XJIOPHOM U CEPOBOIOPOTHOM BOJIBI.

JlaGopaTopHbie ONBITHI

29 H3zroroBneHue MOJCIIN, HJIJIIOCTpI/IpYIOH_[eﬁ CBOMCTBA METAJIJINYECKON CBI3U



Coaep:xaHue mporpaMmbl
Xumus 9 kiaace
(68 uacos, 2 yaca B HeeJI10)
IoBTOpeHue U 00001IeHHE CBEeIEHUIT 110 KYpcy 8 kiacca

bunapnsie coequnenus. OKcuibl coneodpasyrolue u HecoseoOpasytomiue. ['uapokcuipl: ocHoBaHUsI, aM(poTepHbIe, KUcaoThl. CpeaHue,
KHCITbIE, OCHOBHBIE COJIU.

O600611eHne cBefieHHi 0 XuMudyeckux peakiusax. Kinaccupukanus XuMHUECKUX peakluid o pa3IMuyHbIM OCHOBAHMSIM: COCTaBYy U YHCITY
pearupyomux 1 00pa3yonxcs BeecTs, TeIoBoMy 3G (HeKTy, HanpaBiIeHUIO, U3MEHEHHUIO CTETIEHEH OKHCIEHHUS 3JIEMEHTOB, 00pa3yroIInX
pearupyrolure BemecTsa, ¢pa3e, HCIoIb30BaHNUIO KaTaIn3aTopa.

[ToHsITHE O CKOPOCTH XUMHUYECKOH peaknuu. DakTopsl, BIHSIONINE Ha CKOPOCTh XUMUYECKHIX PEAKIIHIA: MPUPOIA PEarupyromnX BEIIeCTB,
UX KOHIICHTpAaLus, TEMIIepaTypa, IIIOMAaAb COMPUKOCHOBEHNS, HAJTMUUE KaTtanu3aropa. Karamms.

JdeMoHcTpauuu
* (O3HaKOMIJICHHUE C KOJUICKIIUSIMU METAJUIOB U HEMETAJLIOB.
* O3HaKOMJIEHHE C KOJUICKIIUSAMHU OKCUIIOB, KUCIIOT U COJICH.
* 3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOUW PEaKIUy OT IPUPOJIBI PEaruPYIOIINX BEIICCTB.
* 3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOUW PEaKIUy OT KOHIICHTPAIIUU PEearnpyIOIINX BEIICCTB.
* 3aBHCUMOCTH CKOPOCTH XUMHUYECKOUN peakiuy OT TUIOMIAIN
COTIPUKOCHOBEHUS PEArupyroIIiuX BEIIECTB («KUIISIIHI CIION).
* 3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOUN PEaKIUU OT TEMIIEPATyPhl PEarupyroIInX BEIICCTB.
JlaGopaTopHbie ONBbITHI
B3anmopeiicTBre aMMHaka U XJ0poOBOJIOPOIA.
Peakuus HelTpanuzanuu.
Ha6mronenue TeroBoro addexra peakiuy HenTpaaTu3ami.
B3aumoneiictBue cepHoii kucnotsl ¢ okcugom meau (II).

PasnoxxeHne mepokcuia BOAOPOIa C IOMOIIBIO KaTaaa3sl KapToders

© Uk owbhE

3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIMH OT MPUPO/Ibl PEarupyroluX BEIECTB Ha IPUMepPE B3aUMOEHCTBUS pacTBOPOB THOCYIb(aTa
HaTpHUs U XJiopuaa Oapusi, THOCYIb(aTa HaATPUS U COJITHOM KUCIIOTHI.

7. 3aBUCHMMOCTB CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPObI METAILIOB IPH MX B3aUMOJEHCTBUHN C CONSHON KUCIIOTO.



8. 3aBUCUMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPOJIBbI KUCIIOT PH B3aUMOICHCTBUH HX C JKEIE30M.

9. 3aBHCUMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT TEMIIEPATYPHI.

10.  3aBUCHMMOCTB CKOPOCTH XHMHUYECKON PEAKIIUH OT KOHIIEHTPAIIHH.

11.  3aBucHMOCTB CKOPOCTH XMMHYECKON PEAKI[MHU OT ILIOMIAJIN CONPUKOCHOBEHHS PEArupyIOIHX BEIIECTB.

12.  3aBUCHMMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT KaTalu3aTopa.
XuMHYecKHe PeaKIii B PACTBOPAX YIEKTPOJIUTOB

[ToHsITHE 00 AIIEKTPOTUTUICCKON JTUCCOIMAMHA. DICKTPOIHUTH U HEAIEKTPOIUTHL. MeXaHU3M JUCCOIHAINH JICKTPOJIUTOB C PA3IMYHBIM
xapakTepoM cBsA3H. CTENeHb 3IEKTPOIUTUYECKON qucconnanuu. CUIbHbIE U cIa0ble 3JI€KTPOIUTHI.
OCHOBHBIE TTOJIOKCHHS TEOPUHU IEKTPOTUTHICCKON nucconmanuu. Kimaccudukamnuss HOHOB U BX CBOMcTBA. KUCIIOTBI, OCHOBaHUS U COJU
KakK AJIeKTPpoJuThl. VX Kiaccudukanys u Juccorrarus.
OO0mue XMMUYECKHE CBOMCTBA KUCJIOT: U3MEHCHUE OKPACKH WHIUKATOPOB, B3aMMOJICUCTBUE C METAJJIaMH, OKCHJIAMH W THIAPOKCHIAMH
METAJIJIOB U COJIIMU. MOJIEKyJIIpHBIE U MOHHBIE (ITOJIHBIE U COKPAIEHHBIC) YPAaBHEHHS pEaKLIUi.
XUMHUYECKUI CMBICIT COKPAIIEHHBIX YPaBHEHUH. Y CIIOBUS MPOTEKAHUS PEAKIIMI MEX1y 3JIEKTPOIUTAMU 0 KOHIIA. Psi1 akTUBHOCTH METAIIOB.
OO0mue XMMHAYECKUE CBOMCTBA IIEJIOUEH: B3aMOICHCTBIE ¢ KHCIOTaMM, OKCHIAMH HEMETAIIOB, cojaMu. OO0Ipe XMMUYECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHH: B3aMMOJICUCTBUE C KUCIOTAMHM, PA3JIOKEHHUE MPY HarpeBaHUH.
OO0mme XMMUYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJEHCTBHE C KHUCJIOTaMH, IEI0YaMH, COJIIMH M MeTauilaMu. BzaummoneilicTBue
KHCJIBIX COJIEH CO IIeI0YaMu.
I'unponus, kak 0OMEHHOE B3aMMOJICICTBHE CONell ¢ BOJOW. [ MAPOIN3 COMM CHUIBHOTO OCHOBaHHS U ci1aboil kucnoTel. ['uaponu3 comnu
c1aboro oCHOBaHUS U CUIIbHOU KucaoTel. [lkana pH.
CBoiicTBa KHUCJIOT, OCHOBAaHHMI, OKCHJIOB M COJE€H B CBETE TEOPUU DIECKTPOIUTHUYECKON JHUCCOLUMALMA U OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMA.
JdemoHcTpaumu.
* lcnwITaHue BEIIECTB U UX PACTBOPOB HA AJICKTPOIPOBOJTHOCTb.
*  3aBHCHUMOCTb JIEKTPOIMPOBOTHOCTH YKCYCHON KHCIOTHI OT KOHIIEHTPAITHH.
* JIBW)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM TIOJIE.

® OHpe,Z[CJ'ICHI/IC XapakTepa CpCabl B paCTBOpAxX COJIEH.



JlaGopaTopHbie ONBITHI.

13. Muccounarnus cnabbiX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHL.
14. ismenenue okpacku HHAMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IMYHBIME KHCIOTAMU.
16.  Tlomyuenue ruapokcuna meau (11).1 ero B3auMoaefHCTBUE C Pa3IMYHBIME KHCIOTAMH.
17. Bzaumopeiictere cunbHbIX KHCIOT ¢ okcuaom meau (11).

18-20. B3aumopeicTBHE KUCIOT C METAJJIAMHU.

21. KauecTBeHnHas peakiys Ha KapOOHAT-HOH.

22. Tlony4enue cTyqHs KPEMHUEBOM KMCIOTBI.

23. KauecTBeHHas peakiys Ha XJIOPHU - WK CyJIbhaT-uOHbI

24. VI3MmeHeHne OKpacKU MHIMKATOPOB B IIETOYHOM Cpee.

25. BzauMoielicTBHE LIENOYEH C YIIIEKUCIIBIM Ta30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHUSI.

27. Tonyuenune ruapokcuna meau (11).

28. Pasnoxenue ruapokcuna meau (11).

29. B3zaumoielicTBre KapOOHATOB ¢ KUCIOTAMH.

30. Honyuenne rugpokcuna xenesa(lll).

31. BzaumoseiicTeue xenesa ¢ pactBopoM cyibgara meau (11)
IIpakTnyeckune padoTsl

1. CsoiicTBa KUCIIOT, OCHOBAHHM, OKCUJIOB U COJIEH B CBETE TEOPUH DJIEKTPOJIUTUYECKOM JUCCOLMAIINY ¥ OKMCIUTENBHO -
BOCCTaHOBHTEIILHBIX PEAKITHI

HemeTaibl 1 HX cOeJUHEHHSA
CrtpoeHre aToMOB HEMETAJUIOB U UX MNojoxkeHue B [lepuonnyeckoit cucreme. Psa sanekrpoorpunarensHoctu. Kpucrtaminueckue pemeéTku
HEMETAJIJIOB — IPOCTBIX BellecTB. AJuioTponus U e€ npuunHbl. dusndeckue cpoiicTBa HeMeTaioB. OOLIMe XUMUYECKHE CBOIICTBA HEMETAJLIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.
l"anmorensl, cTpoeHne Ux aToMOB M MoJjekys. dusmyeckue U XMMHYECKHE CBOICTBa rajoreHoB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB
raJIor€HOB B 3aBHMCHUMOCTH OT MX mojoxkeHus B Ilepuoauueckoii cucreme. HaxokaeHue rajoreHoB B NPUPOJE U MX INOJy4YeHUE. 3HAUYEHUE U



MIPUMEHEHUE TaJOreHOB.

["amoreHoBOIOPOIBI M COOTBETCTBYIOLIUE MM KHUCIJIOTHI: IIJIaBUKOBas, COJsiHas, OpOMOBOJIOpPOAHAs, HMOAOBOAOpOAHAas. ['asoreHupsl.
KauecTBeHHBIC peaKIy Ha TaIOTeHUA-HOHBL. [[puMeHeHne COeTMHEHMI TaJIOTEHOB ¥ KX OMOJIOTHYECKast POJIb.

Oo6mas xapakrepuctuka eMeHToB VIA-rpynmel. Cepa B npupojie u e€ monydeHune. AJIIOTPOITHbIE MOAU(PUKAIIUU CePhl U UX CBOWCTBA.
XUMUYeCKHEe CBOMCTBA CEphl U €€ IPUMEHEHUE.

CepoBOZIOpOJI: CTPOCHHE MOJEKYJbl, (U3UYECKUEe M XHMHUYECKHUE CBOMCTBA, MojiyueHue u 3HaueHue. CepoBOAOPOAHAS KHUCIIOTA.
Cynbdune u ux 3HaueHue. JIroMuHOOPHI.

Okxcun cepsi (1V), cepuurcras kuciora, cyinbpuThl. KauecTBeHHas peakius Ha Cylab(QUT-HOH.

Oxcun cepsl (V), cepras xucinora, cynbdatel. Kpucramioruaparel. KadectBeHHas peakiusi Ha Cylb(})ar-uoH.

CepHast kHCIOTa - CHJIBHBIA AyeKTposuT. CBOWCTBAa pa30aBICHHON CEpHOW KHCIOTHI, KaK THITMYHOW KHUCJIOTBI: B3aUMOJICHCTBUE C
METaJJIaMH, OCHOBHBIMH U aM(pOTEPHBIMU OKCHJIaMH, OCHOBAaHUSMU U aM(OTEPHBIMU THIPOKCHIAMH, COISIMHU. KadecTBeHHas peakius Ha
Cynb(haT-uoH.

OObmiass xapaktepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpOGHHE aToMa U MOJIeKyJbl. DU3NYecKue M XHUMHUYECKHE CBOWCTBA U
MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECcKast pOJib.

AMMUaK, CTpO€HHE MOJIEKYJIbl M (U3NYECKHE CBOMCTBAa. AMMHauHas BOJa, HAIIATBIPHBIA COHUPT, TUApPAT aMMuaka. J(OHOpHO -
aKIENTOPHBI MEXaHM3M O0pa30BaHHA KaTHOHAa aMMOHUS. BoccTaHoBuTenbHBIE CBOMicTBa amMMuaka. Conu aMMOHHMST M WX TNPUMEHEHHE.
KauecTBeHHas peakiysi Ha KATHOH aMMOHWUSI.

Oxcuapl a30Ta: HEcoleoOpaszyrolue M KHUCIOTHbIE. A30THUCTasi KUCJIOTa U HUTPUTHI. A30THAas KUCJIOTa, €€ IMOJydeHHWE M CBOMCTBA.
Hurpatsr.

®docdop, ctpoenune aroma u amiotponus. ®ocouasl. Gochun. Oxcua pocdopa(V) u opropocdopnas kucnora. Pocdarsl. DochopHbie
ynoOpenus. IHCEKTUITUIBIL.

OO6mas xapakTepucTuka sneMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOCHHUS aTOMOB, MPOCTHIX BEMIECTB U COSAMHEHUN B 3aBUCUMOCTHU OT
MOJIOKEeHUS dneMeHToB B [leproaudeckoii cucteme. Yriaepoa. AJTOTPONHbIE MOAU(PUKAIIUU: anMa3s, TpaduT. AMOpQHBINA YIIIepoa U ero copTa:
caka, akTUBUPOBAHHBIN Yroib. AcopOrus. XuMUUYECKHE CBOMCTBA yriaepoaa. KokcoxuMuueckoe mpou3BOACTBO U ero Mpoaykius. KapOumsr.

Oxcun yranepona(ll): ctpoenue Monekynsl, moaydeHue U ero cBoiictBa. Okcun yriepona(lV): ctpoeHne Monekysbl, MOTyYeHHE U €ro
cBoiicTBa. YronpHas kucioTa. Conu yroibHOW KHCIOTHI: KapOOHATHI M TUAPOKApOOHAThI. TeXHUYECKas: U TUIIEBas Co/a.

Heoprannueckue n opraHuvecKue BEIecTBa. Y TJIEBOIOPOIbl. XUMUYECKOE CTPOSHNE OPTaHMYECKUX BEIIECTB, KaK MOPSA0K COSAMHEHUS
aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

MeraH, 3TaH, Kak MpeAeNbHBIC YIJIEBOJOPObl. DTHIECH M alleTWUJIeH, KaK HempeaeabHble (HEHACHIIICHHBIE) YIIIEBOIOPOLL. ['opeHune



yIJIEBOAOPOAOB. KauecTBEHHBIE peakMy Ha HENPEAEIbHBIE COCIUHECHMUS.
OTWIOBBIN CIIUPT, €r0 MOJIyueHHe, MPUMEHEHUE U pusnonornyeckoe aeiicreue. TpéxaroMublil ciupT raunepu. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CIUPTHL. YKCYCHAs - MPEACTaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.
Kpemuuii, ctpoenue ero aroma u cBoiicrsa. Kpemuuii B npupoge. Cunuuuasl u cwiiad. Oxeun kpemuus(1Y). KpemnaueBas kuciora u eé
COJIH.
IIpou3zBoacTBO cTekIa U eMeHTa. [IpoTyKIus CHIMKaTHOW IPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, hapdop, pasHc.
OnTryeckoe BOJIOKHO.
Hemerannsl B npupone. dpakiyoHHas MeperoHka *HJIKOro Bo3/lyXa Kak CIOco0 IMOJyuyeHMsl KHCIopoJa, a3oTa, aprosa. Ilomydenue
dbocdopa, KpeMHUs, XJI0pa, oaa. DIEKTPOIIU3 PACTBOPOB.
[TonmyyeHne cepHON KUCIIOTHI: CBIPHE, XUMH3M, TEXHOJIOTHUECKAs CXeMa, METO KHIIAIIETO CJIOs, IPUHIIMITBI TETNIO0OMEHa, TPOTHBOTOKA U
uupkyssauuu. Oneym. [Ipons3BoacTBO aMMHaka: cblpb€, XMMHU3M, TEXHOJOTHYECKAs CXeMa.
JdemMoHcTpauuu
e KoJsueknus HeMeTaoB.
e Mojenu KpUCTANIMYECKUX PEIIETOK HEMETAIIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLMUIBI €T0 pabOTHI.
e ['opeHue HEMETAIUIOB - MPOCTBIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.
e OOpas3ibl raJIOreHOB - MPOCTHIX BEIIECTB.
e B3auMoJelCTBHUE raJOreHOB ¢ METaJNIAMH.
e BriTecHeHue xyopa O6poMOM WK Hof1a U3 pacTBOPOB UX coJieit
e KouteKkius npupoaHbIX COEIMHEHH XJI0pa.
e BsanmoneicTBue cepbl ¢ METAILIAMM.
e ['opeHue cepbl B KUCIOPOAE
o Konekuus cynbQUAHBIX py/I.
e KauecTBenHas peakuus Ha CyJab(UI-MOH
e (OOecrBeurBaHHE OKPAILIEHHBIX TKaHEH U IIBETOB CEPHUCTHIM Ia30M.
e B3saumonelcTBUE KOHIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEIBIO.
e OOyrianBaHHe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOMN KUCIOTOM.
e Jnarpamma «CocTaB BO31yXa».



Buneodparmentst u crnaiiasl «[Ituusu 6azaps.

[Tonmyuenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pasnoxxenne Gmxpomara aMMOHUS.

B3anmopnencTere KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIBIO.

I'openne vepHOro nopoxa

PasnoxeHne HUTpaTa Kajaus U TOPEHUE IPEBECHOIO YTrOJIbKa B HEM

OO0pa3ibp! TpUPOTHBIX coeauHeHui pocdopa.

I'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.

[Tonmyuenue 6enoro ¢ochopa 1 UCHIBITAHHE €TI0 CBOMCTB

Konnexuust «O0pasiibl pUPOAHBIX COSTUHEHUN YTIEPOIa»

[Toptper H. JI. 3enunckoro. Ilornomnienne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BELIECTB MJIU T'a30B.
Y CTpoicTBO MPOTUBOTrasa.

Mognenu MOeKyJ1 METaHa, 3TaHa, ITUJICHA U alleTUIICHA.

B3aumoneiicTBue 3TueHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OOu1e XMMHUYeCKHe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOU KUCIIOTHI.
KauecTBeHHas peaklivsi HA MHOTOAaTOMHBIE CITUPTHI.

Komnexkuust «O6pa3iibl NpUpOJHBIX COEAMHEHUNH KPEMHUS.

Komnnekuus crekina, kKepaMuKH, IEMEHTa U U3/I€TUH U3 HUX.

Komtekuyst mpoyKIuu CUIIMKAaTHOM IPOMBIIIIIEHHOCTH.

Buneodparmentst u crnaiiapl «[Ipon3BoICTBO CTEKIIAa 1 LIEMEHTaY.

Komnexkuust «IIpuposiabie coetnHEeHUsT HEMETAIIOBY.

Buneogparments! u crnaiiibl « @pakiimoHHas IEPETOHKA KHUIKOTO BO3TyXa»
Buneopparmentst u cnaiinsl «Ilogydenne Bogoposa, KUCIOpo/ia U raJIor€HOB AIEKTPOIUTUIECKUM CIIOCOOOMY.
Monenu anmnapaToB Uil IPOU3BOJICTBA CEPHOI KUCIIOTHI.

Mopaens KUISIero ciosl.

Mosenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodpparmenTts! u cnaiiasl «IIpor3BoaACTBO CEPHOM KUCIOTHIY.
BuneogpparmenTs! u cnaiast «IIpor3BoacTBO aMMHuaKay.



o Komnekus «Colpb€ 151 TOITYYEHHSI CEPHON KUCTIOTHI.

JlabGopaTopHble ONBITHI

32. Pacnio3HaBaHue TaJOreHH-MOHOB.

33. KauecTBeHHBIE peakiyi Ha CyJIbhaT-HOHBL.

34. KauecTBeHHas peakius Ha KATHOH aMMOHMSL.

35. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KaK DJIEKTPOJIUTA.
36. KauecTsennble peakiu Ha hochar-uoH.

37. IMonyueHue U CBOKCTBA YrOIbHOM KMCIOTBL

38 HpOHYCKaHI/IC YTJICKHUCIIOrO I'a3a 4€pe3 paCTBOp CUJIMKATA HATPUS

IIpakTnyeckue padoThI

2. VI3yuenue CBOMUCTB COJISHON KHCIIOTHI.

3. U3zy4enue CBOWCTB CEPHOM KHCIIOTHI.

4. Tlony4eHne aMMHaKa ¥ M3y4EHHE €0 CBOWCTB.

5. HonyquI/Ie YTJICKHUCIIOTO ra3a 1 U3y4YCHHUC €ro CBOMCTB.

MeTajibl M MX COeTMHEHUS

ITonoxenne MeramioB B [lepmoandeckoit cucteme xumudecknx anemeHToB . M. MenneneeBa, CTpoeHME WX aTOMOB M KPHUCTAJUIOB.
Merannnueckas CBsI3b M METaJUIMYECKass KpUCTaIM4ecKass pemérka. du3udeckre CBONCTBA METAJLIOB: JJIEKTPO- M TEIJIONPOBOJHOCTS,
OTpa’karoIasi CloCOOHOCTb, MIACTUYHOCTb. CIulaBbl YEPHBIE U LIBETHBIE.

Mertannbsl Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMHUYECKUM psij HalpsDKEHUH. B3anMopelicTBHE METAIOB ¢ HEMETAUIAMH, OKCUAAMHU, KHCIOTAMH,
COJISIMU. AJIFOMMHOTEPMHS.

CtpoeHre aTOMOB M TNPOCTHIX BEIIECTB MIETOYHBIX METaIOB. 3aBUCHUMOCTh (DU3MYECKUX M XMMHUYECKMX CBOMCTB IIEIIOYHBIX METAJUIOB OT
3apsA70B Anep ux atoMoB. OKCHJIBI U THAPOKCH/IBI IIEJIOYHBIX METAJIOB, UX MOJy4YeHHE, CBOICTBA, MpUMEeHeHHe. BaxkHele con MenouHbIX



METaJUIOB, UX 3HAYEHHUE B KUBOU M HEXKUBOU NPUPOJIC U B KU3HU YEIIOBEKA.
CrtpoeHre aTOMOB U TIPOCTHIX BEIIECTB MIETOYHO3EMEIbHBIX METAJUIOB. 3aBUCUMOCTh (DU3UYECKHX M XMMHYECKUX CBOWCTB IIEI0YHO3EMENbHBIX
METaJUIOB OT 3apsiioB sAjep uX aToMoB. OKCUABI U TUIPOKCHUIBI HICIOYHO3EMEIbHBIX METAIOB, UX IMOJIY4Y€HHE, CBOMCTBA M IMPUMEHEHHUE.
Bakueiimme conu ménoyHo - 3eMeIbHBIX METAJUIOB, X 3HAYCHHUE B MPUPOC U KU3HU deloBeka. KapOOHATHI U THAPOKAPOOHATHI KAIBIIHS.
XKéctkocTh BoIbI: BpeMeHHas U mocTtosiHHas. CrocoObl yCTpaHeHusi BpeMeHHOM >k&cTKocTH. CrocoObl ycTpaHeHHsI MOCTOSIHHON KECTKOCTH.
WNonutel. CoenuHeHHs allOMUHUSA B Ipuponae. XUMHUECKHE CBoicTBa amtoMuHUs. OCOOCHHOCTHM OKCHJa M THUAPOKCUAA ATIOMUHUS Kak
aM(pOTEepHBIX COeTMHEHNH. BakHelre conu amoMuHus (XJI0pu, cyibdar).
OcoOenHoctu cTpoenust aToma xenesa. JKenezo B npupoze. Baxueiimue pyasl sxene3a. Oxkcunsl u rugpokcusl xenesza(ll) u sxxenesa(lll). Conu
xene3a(ll) u xxenesa(lll). OOHapyx)eHHEe HOHOB KaTHOHOB JK€J€3a B pacTBOpE. 3HaUCHHUE COEIMHEHUN Kele3a.
Kopposust xumudeckasi v 2JIEeKTpOXUMUYECKasl. 3al[uTa METAIUIOB OT KOPPO3uU. MeTauibl B IpUPO/Ie: B CBOOOTHOM BHUE U B BUJIE COCTUHECHUM.
[Tonsitue o metaimypruun. YépHas u 11BeTHas MeTautyprus. [lupoMeramtyprusi, THaApOMETaIUTYprus, SJIeKTpoMeTauTyprus. JJoMeHHbIi mporiecc.
[lepepaboTka 4yryHa B CTallb. DIEKTPOJIH3 PACILIABOB.
JdeMoncTpanun

* B3sauMmogeiicTBuEe HATPUS, JIUTUS U KAJIBLIMS C BOJIOM.

* T'opeHue HaTpHs, MarHus U KeJe3a B KUCIOPOJIE.

* Bcnbllka TEpMUTHOR CMECH.

* BzaumopeiicTBuE CMECH MOPOIIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

* BzauMmopeicTBUE aTIOMUHUS C KUCIIOTAMH, IIET0YaMU U BOJIOM.

* B3saumogeiicTBue Kene3a U MEAH C XJIOPOM.

* BzaumoneicTBuE MEH C KOHIICHTPUPOBAHHON CEPHON KHCIIOTON M a30THOM KHCIIOTOM (pa30aBieHHON M KOHIIEHTPUPOBAHHOMN ).

* Okpacka IIaMeHH COSTMHEHUSIMH IIETOYHBIX METAJIJIOB.

* Okpacka TIaMeHH COSTUHEHUSMH IIETOYHO3EMENIbHBIX METAILJIOB .

e T amreHue U3BECTU BOJOM.

* [lonydeHue x’ECTKOM BOABI B3AMMOICHCTBUEM YTIIEKUCIIOTO ra3a C U3BECTKOBOM BOJOM.

* VYcTpaneHue BpeMEHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.

* VYcTpaHeHUe NOCTOSHHON KECTKOCTU JOOABKOU COIBI.

*  VoHUTHI ¥ IPUHIIUIT UX ACUCTBUS (BUIACOPPATMEHT).

® KOJ'IJ'ICKI_[I/IH MMPUPOAHBIX CO€IUHEHHUH aTIOMUHUS.



*  BugeodparmenTsl u cnaiiibl « OKCHJ ATFOMUHUS U €70 MOJTUPUKALIAN).

* Tlonyyenne aM(pOTEPHOTO TUAPOKCH/IA ATTFOMUHHUS U UCCIICIOBAHUE €r0 CBOMCTB.

*  Komneknus « XMMUYECKHE HCTOYHUKH TOKaY.

*  Pe3ynbTaThl JIMTEIBHOTO SKCIIEPUMEHTA 110 U3YYCHHUIO KOPPO3HHU CTAIBHBIX U3JICIHIA B 3aBUCIMOCTH OT YCJIOBHH IPOLIECCOB.
* Boccranosienue meau u3 okcuaa meau(ll) Bogopomom.

*  BuaeodparmMeHTsl 1 cinai sl «I Ipou3BOACTBO YyTyHA U CTAIIN.

* Buneodparmentsl u cinaiiibl «M3aenus U3 4yryHa v CTajin.

*  BuzaeodparmenTs u cnaiiasl «IIpou3BoACTBO aTIOMUHUS.
JlaGopaTopHbie ONBITHI

39.B3aumozeiicTBue xenes3a ¢ pactBopom cyibdara meau(ll).
40.HOJ1ytleHI/Ie U3BECTKOBOM BOJIBI U OITLITHI C HEW.
41.Tlonyyenue ruapokcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMKU HA KATHOHBI JKEJIE3a
IIpakTnyeckune padoTel

6. TlomydeHue sxeCTKON BOIBI M CIOCOOBI €€ yCTPaHEHHS.

7. PereHne 3KCIIEPUMEHTAIIBHBIX 337124 [0 TeMe «MeTasuibh.
XuMus M OKpy:KamoLas cpeia

Crpoenue 3emiu: SApo, MaHTUS, 3€MHasl KOpa, UX XUMHUYECKUi coctaB. JIutocdepa u e€ xumudeckuil coctaB. Munepassl. Pyzbl.
Ocanounsle nopojsl. [lone3Hbie nckonaeMple. XUMUYECKHH cocTaB rufjpocdepbl. XUMUYECKUN COCTaB aTMOC(EpHI.
HcTouHnKH XMMHUECKOT0 3arpsa3HeHHs OKpYsKatoleil cpesbl. [ 1obabHble 3KOJI0rH4ecKre Mpo0IeMbl UeI0BeUeCTBa: MapHUKOBBIN AP (DeKT,
KHCIIOTHBIE JI0%K]IH, O30HOBBIE JABIPbl. MeXAyHapOJHOE COTPYIHUYECTBO B 00JIaCTH OXpaHbl OKPYKAIOIIEH Cpellbl OT XUMUYECKOTO 3arpsi3HEHUS.
«3enéHas XUMHs».
JdeMoHcTpanuu
* Bupaeodparments! u crnaiiapl «CtpoeHne 3eMiu U €€ XUMUYECKUN COCTaBy.
* Kosmnekus MUHEPAIOB U TOPHBIX NTOPOJ.

® KOJ'IJICKI_[I/IH ((PyI[BI MCTaJJIOB».



*  BuzneodparmenTs U cnaiisl «I 100anbHbIE SKOJIOTHYECKHE TTPOOIEMbI YETOBEYECTBAY.
JlabopaTopHbIe ONbITHI

43. U3yuenue rpauTa.

O000menne 3HaHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IoaroroBka k OCHOBHOMY IocyAapCTBEHHOMY IK3aMeHY
CtpoeHne aToMa B COOTBETCTBUU C MOJIOKEHHUEM XUMUYECKOTO0 3eMenTa B [lepuoanyeckoii cucreme. CTpoeHHe BEIIECTBA: XUMUYECKas CBSI3b

U KpUCTAIIMYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTaMH ITPOCTHIX BEIIECTB (METAJIJIOB, HEMETAJIJIOB, OJIarOPOIHBIX
ra3oB) OT MOJIOKeHUs 31eMeHToB B [lepuonuueckoil cucteme. Tunonorus HEOPraHMYECKUX BEILIECTB, AEJIEHNUE UX Ha KJIACChl U IPYIIbI.
IIpencraBurenu.
[Tpu3HaKku U yCIOBUS NPOTEKAHUS XUMHUYECKUX peakuil. TUIOI0rus XMMUYECKUX PeaKkIMii o pa3InYHbIM OCHOBaHUSIM. Peakiiuu MOHHOTO
obmeHa. OKUCITUTENFHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTePHbIE XUMHUECKUE CBOMCTBA COJIC00PA3yIOIINX OKCHIOB, THAPOKCHUIOB (OCHOBaHUH, KMUCIOT U
aM(pOTEPHBIX THUIPOKCUIOB), COJICH.



YueOHO-TeMAaTHUYECKHIi IJIaH

Ne HaumenoBanue pa3nenos (Tem) KommuecTtBo yacos B TOM yncne Ha npoBeaeHue
0 porpamMme [IpakTHyecknx padoT KonTponbHbIx
pabor
8 knacc
1 HauanpHble MOHATHS U 3aKOHBI XUMUU 21 2 2
2 | Baxneiimue npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTB. 18 3 1
KonnuecTBeHHbIE OTHOIICHUS B XUMHUH
3 | OcHOBHBIE KJIACCHI HEOPTAaHMUECKUX COCIMHEHUI 10 1 1
4 [Tepnonuueckuit 3akoH u llepwoguyeckas cucrema 8 1
xuMHuueckux 3yemeHToB . . Menaeneesa u ctpoeHue
aToma
5) Xumudeckas CBS3b. OKHUCIUTENHEHO - 11 0 2
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Peseps 1
Hroro 68 6 7
9 knacc
1 [ToBTOpenue n o6o0IIEeHNEe CBEACHUH IO Kypcy 8 5 1
KJ1acca. XMMUYECKHE pPEeaKIuu
2 | X¥uMHYECKHEe PEeaKIiu B paCTBOPax 10 1 1
3 Hewmerasnbl ¥ UX COETMHEHUS 25 4 1
4 MeTaimisl 1 UX COeTUHEHUS 17 2 1
5 | XuMus u oOKpykKaromias cpena 2
6 | O0oOmeHne 3HaHUI 0 XUMHUH 32 KypC OCHOBHOM 7 1
mkoJibl. [ToaroroBka k OCHOBHOMY rOCY1apCTBEHHOMY
sk3ameny (OI'D)
Peseps 1
Uroro 68 7 5




YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knacc»

lNabpuensu O. C. Xumus. 8 kmacc: yueOHHMK i oOmieoOpa3oBarenbHbix opranu3anuii / O. C. IN'abpuensn, U. I'. Octpoymos, C. A.
Cnanko. — M.: [Ipocsemenue, 2019

. Xumwus. Paboune mporpammel. [Ipenmernas muaus yaeOHukoB O. C. Nabpuensua, U. I'. Octpoymona, C. A. CnankoBa. 8—9 Kiacchl:

yaeOHoe ocobue tst oomeodpazoBaTenbHbix opranu3aiuii / O. C. ['abpuensH, C. A. CnagkoB — M.: [IpocBemnienwne, 2019.

YMK «Xumusa. 9 knacc»
INabpuensu O. C. Xumus. 9 knace : yueOHuk a7 obmeobpazoBatenbubix opranuzanuii / O,  C. T'abpuensn, U. I'. Octpoymosn, C. A.
CnankoB. — M.: [Ipocsemenue, 2019

Xumust. Paboune mporpammel. [Ipenmernas muuus ydeOnukoB O. C. I'abpuensna, U. I'. Octpoymoa, C. A. CnagkoBa. 8—9 Kitacchl:

yaeOHOoe mocobue s oomeoopazoBatenbabx opranusanuii / O. C. ['abpuensH, C. A. CiagkoB — M.: [Ipocsemenue, 2019.



KanengapHo - TeMaTuueckoe mjiaHupoBaHue
8 kiace (2 yaca B He/IeN10)

Ne Hara Tema ypoka dom. Buabl yueOHo# 1esITeJIbHOCTH
n/n Inan | dDakTt Homep s1a0. pa6 3aJaH.
HavyanbHble NOHATHS U 3aKOHBI XUMUH (20 1)
1 IIpeamer xumuu. Poas [Tap. 1 | OOBACHSAIOT, YTO NPEAMETOM U3YUYEHUS XUMHH SIBJISIFOTCS BEIIECTBA, UX CBOMCTBA U

XUMHH B J)KU3HU UX NpeBpaleHus. Pa3nuyaror Tena u BelecTsa, BENeCTBa U MaTEPHAIIbL.

YeJI0BEKa. VYcTaHaBnMBaOT NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEX/ly CBOMCTBAMU BEIIECTB U UX

JLp.Nel IIPUMEHEHUEM. XapaKTepU3YIOT MOJOKUTEIbHYIO U OTPULIATENIBHYIO POJIb XMMHH B
KU3HU COBPEMEHHOT0 00111eCTBA. APIYMEHTUPYIOT CBOE OTHOLIEHUE K XEMODHINU U
xeMooouH.

2 MeTto1bl U3yUeHUS [Tap.2 | XapakTepu3yroT OCHOBHBIE METO/Ibl H3YUEHUSI €CTECTBEHHO-HAYUHbIX JUCLUILINH.

XUMHUHU [IpuBomAT mnpuMepbl MaTEpPUANBHBIX M 3HAKOBBIX WM CHMBOJBHBIX MOJEJEH,
WCTIOJIB3YEMBIX Ha YPOKaxX (PM3UKHU, OMOJIOTHU U reorpadum.

CobuparT 00bEMHBIE U IIAPOCTEP’KHEBBIE MOJICNIM HEKOTOPBIX XUMHUYECKUX BEILECTB
3 ArperaTHble COCTOSIHUS [Tap.3 | PaznuuaroT Tpu arperaTHbIX COCTOSIHUS BELIECTBA. Y CTAHABIMBAIOT B3aUMOCBSI3U
BELIECTB. MEX/ly HUIMH Ha OCHOBE B3aMMHBIX I1€PEXO/I0B.

JL.p. Ne2 NnnrocTpupyroT 3TH epexosl IpUMepaMu.

HabmtoaoT XMMHUYeCKH SKCIIEPUMEHT U deniarom BbIBOJIbI HA OCHOBE HAOIOIEHUH
4 IT. p Ne 1 «3HakomcTBO € Pa6oratot ¢ 1abopaTopHbIM 000PYJOBAHUEM U HarpeBaTeJIbHBIMU PUOOpPaMHU B
1a00paTOPHBIM COOTBETCTBUU C IPABUIAMU TEXHUKHU 0€30MaCHOCTH.

000py10BaHUEM. BoinonHsA0T npocTeinme MaHUIMYJISIUHN ¢ Ja00paTOPHBIM 000pYyI0BaHUEM: C

[TpaBuna Th npu pabote 71a00paTOPHBIM LITATUBOM, CO CIIUPTOBKOM. OGOopMIISIIOT OTUET O MpoIeTaHHON

B KAOMHETE XUMHUN» pabote

5 Du3nvecKue SIBICHUS B [Tap.4 | Paznuuator (usnyeckre U XUMHUUECKHUE SIBIICHUS, YUCThIE BEIIECTBA U CMECH.

XUMUHU. Knaccudumnupyrot cmecu.

JLp. Ne3-4 [IpuBoaAT mpHUMepBI CMECEN Pa3IMYHOTO arperaTHOrO COCTOSIHUA. Y CTAaHABINBAIOT
MIPUYKUHHO-CJIEICTBEHHBIE CBSI3U MEX]y (PU3NYECKUMH CBOWCTBAMU BEIIECTB CMECH U
crioco0amMu uX pasjeieHus. Pa3nuyaioT ux, onuchIBalOT M XapaKTepU3yIOT
MIPaKTUYECKOE 3HAYECHHE.

6 [1.p.Ne 2 « AHANA3 TTOYBBI» PaGoratot ¢ mabopaTopHbIM 000PYJOBAaHUEM U HarpeBaTeIbHBIMU PUOOpPaMHU B
COOTBETCTBHUH C IPABUJIAMHU TEXHUKH 0€30MacHOCTH. BBINOIHSIOT mpocTeiime




puéMbI 0OpaIeHus ¢ TabOPATOPHBIM 000PYIOBAHUEM: BOPOHKOM, (DUIBTPOM,
cupTOBKOM. HabmoaroT 3a CBOMCTBaMU BEIIECTB U SIBJICHUSMH, TPOUCXOISIIIMMU C
BemecTBamMu. OMUCHIBAIOT XUMUYECKUH IKCTICPUMEHT.

JlenaroT BBIBOBI 110 pE3yJIbTaTaM MPOBEAEHHOTO YKCIIEPUMEHTA

7 ATOMHO- MOJIEKYJISIPHOE [Tap.5 | OOBACHSAIOT YTO TAKOE XUMUYECKHH FJIEMEHT, aTOM, MOJIEKYJIa, AJJIOTPOIINS, UOHBI.
yuyeHue. XUMUYECKue PaznuuaroT mpocThie U CIIOKHBIE BEIIECTBA, BEIIECTBA MOJIEKYJIAPHOTO U
3JIEMEHTEI HEMOJIEKYJISIPHOTO CTPOEHUSA. Yemanasnueaiom NPUYHMHHO-CIIEICTBEHHbBIC CBS3U

MCKIAY COCTaBOM MOJIEKYIT U CBOMCTBaMM AJIJIOTPOITHBIX MOI[I/I(bI/IKaHI/Iﬁ Kucjaopoaa.
cDOpMy.HI/Ip}IIOT OCHOBHBIC ITOJIOKCHUSA aTOMHO-MOJICKYJIAPHOI'O YYCHHA

8-9 3HaKN XUMUYECKHX [Tap. 6 | Ha3pIBaroT u 3aMUCHIBAIOT 3HAKU XUMHUYECKUX 3JIEMEHTOB. XapaKTepU3yIOT
HJIEMEHTOB. nHPOPMAIHIO, KOTOPYIO HECYT 3HAKW XUMHUYECKUX JIIEMEHTOB.
[lepuoanueckas Tabnuia OOBACHAIOT 3TUMOJIOTUYECKUE HaYala Ha3BaHUM XUMHYECKHUX JJIEMEHTOB U UX
XUMHYECKHUX JJIEMEHTOB OTAENBHBIX rpyni. OMHUCHIBAIOT CTPYKTYPY TaOIUIBI XUMUYECKHX 37emenToB [1. 1.
. . Menneneena. Menzeneesa. PaznuuaioT KOpOTKONEPUOAHBIN U ITMHHOIIEPHOIHBINA BaApHAHTHI
[Tepuonnueckoii cucremsl J1. M. Menneneena
10-11 Xumudeckue GopMyIibl [Tap.7 | OTOOpaxkaroT coCcTaB BEUIECTB C MOMOIIBI0 XUMHUECKUX (hOPMYIL.

Paznuyatot nHaekcs! 1 ko3 duimenTsl. HaxoaaT OTHOCUTENBHYIO MOJIEKYIISPHYIO
Maccy BELIECTBA U MAaCCOBYIO JIOJIF0 XMMHUYECKOT'0 3JIEMEHTA B COCJUHEHUN.
TpancnupyroT HHPOpMAIMIO, KOTOPYIO HECYT XMMHUYECKHE (POPMYJIbI

12-13 BaneHTHOCTH [Tap.8 | OOBACHAIOT YTO TaKOE BaleHTHOCTh. [loHMMalOT OTpakeHHe MOPsAIKa COCTUHEHUS
aTOMOB B MOJICKYJIaX BEIIECTB MOCPEACTBOM CTPYKTYPHBIX (hopmyit. Yyarcs
COCTaBIATH GOPMYIIBI COEAMHEHUN TTO BAJIGHTHOCTH M OIIPENIEATh BAJIEHTHOCTD
37eMeHTa o (popMyJie ero CoeTMHEHUS

14 XHWMHYECKHUE PEAKIUH. [Tap.9 | XapakTepu3yroT XUMUYECKYIO PEAKIIUIO U €€ YYACTHUKOB (peareHThl U MPOAYKThI
JL.p. Ne5-7 peakuun). ONUCHIBAIOT MPU3HAKHU U YCIIOBUS TEUEHUSI XMMHUYECKUX PEaKLIni.
PaznnuaroT 3x30TepMUYECKUE U SHAOTEPMHUUECKHE peakui. COOTHOCAT pPEaKIMU
TOPEHHS M OK30TEPMHUUECKHE PEaKIUu.

15-16 Xumnueckue ypasHenus. | [Iap.10 | @opmynnupyroT 3aK0H COXpaHEHHUs MacChl BemecTB. COCTaBISAOT HAa €r0 OCHOBE

JLp. Ne8-9 XMUMHYECKHEe ypaBHeHUA. TpaHCIUpyoT HHPOPMaINIO, KOTOPYIO HECYT XUMUYECKHE
ypaBHEHHMSI. DKCIEPUMEHTAIBHO MOITBEPKIAIOT CIPaBEJIMBOCTh 3aKOHA
COXPAHEHHUs MacChl BELIECTB




17-18

THIIBI XUMHYECKUX
peaKkuuid.
JLp. Nel10-11

ITap.11

Knaccupumupyor XUMHUYECKUE pEeaKIUy MO MPU3HAKY YHCIIa U COCTaBa PEarcHTOB U
MPOIYKTOB. XapaKTepU3yIoT POJIb KaTaIM3aTopa B MPOTEKAaHUU XUMHUYECKOM
peaknuu. Habmoqal0T ¥ OMUCHIBAIOT XUMUYECKHM SKCIIEPUMEHT C TIOMOIIIHIO
pPYyccKoro (pOAHOIO) SI3bIKA U SI3bIKA XUMUU

19 [ToBTOpEeHue u O060011at0T U CHCTEMAaTU3UPYIOT CBOU 3HAHUS 10 TeMe: « HadanbHble MOHATHS U
0000111eH1E TEMBI 3aKOHBI XUMHN). HpI/IMeH}IIOT Ha IIpaKTHUKE paHee I/I3yquHLII71 MaTtepual, pa60Ta;1 o
«HavaybHble TOHATHS 1 rpyMnIam ¢ 3aJaHUsMU Pa3HOTO YPOBHS CIOXKHOCTH
3aKOHBI XUMUN»
20 KonTposbHas pabota Ne 1 «HauanbHble HOHATHS U 3aKOHBI XUMHUI»
BaxkHeiiliue npejacTaBuTe 1M Heopranuveckux Beulects. KosinmyecTBeHHble oTHOmeHust B xumuu (18 1)

21 Bo3znyx u ero cocras [Tap.12 | XapakTepu3yroT 00BEMHYIO 1010 KOMIIOHEHTa TaKOH MPUPOIHON ra30Boil cmecH,
KaK BO3/yX, U PaCCUMTHIBAIOT €€ 10 00BbEMY 3T0M cMecr. OHUCHIBaIOT 00BEMHBIH
cocTaB aTMOC(EepHOro BO3/lyXa M MOHUMAIOT 3HaU€HHE TOCTOSIHCTBA 3TOT0 COCTaBa
JUIs 310POBbsI

22 Kucnopon [Tap.13 | XapakTepu3yroT 030H, KaK aJUIOTPONHYI0 MOAM(UKaLKIO Kuciopoaa. OnuckBaOT
¢bu3nvecKre 1 XUMHUYECKHE CBOMCTBA, MOJTydYeHHE U IPUMEHEHHE KUCIIOpOoa ¢
HCIOJIb30BAHUEM PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMUH.

VYcTaHaBIMBAIOT TMPUYMHHO-CIIEJCTBEHHBIC CBSI3U MEXKAY (PU3NICCKUMHU CBOHCTBAMU
KHCJIOpOAa U criocobamu ero cooupanus. [IpoBoast, HaOMIOAIOT U OMMCHIBAIOT
XUMHYECKUH SKCIIEPUMEHT 10 MOIYYEHHI0, COOUPaHUIO M paclIO3HaBaHUIO
KHCJIOPOAA € COOIIIOACHUEM MPABHJI TEXHUKH 0€30MacHOCTH
23 I1. p.Ne3 «ITomyuenmue, PabotaroT ¢ mabopatopHbIM 000PYIOBAaHUEM U HarpeBaTEIbHBIMUA IPUOOpPaMu B
cobupanue u COOTBETCTBHUH C MPAaBUIAMHU TEXHUKH 0€30MacHOCTH. BBINOIHSIOT mpocTeime
pacrno3HaBaHHe npuéMbl 00palleHus ¢ 1abopaTopHBIM 000pyI0BaHUEM: COOMpATh TpUOOp AJs
KHCIIOPOAa» MOJTyYeHMS T'a30B, IPOBEPATH €r0 Ha FTePMETUYHOCTh M UCIOIB30BATH /IS MTOJTyUEHHS
kuciaopoaa. CoOuparoT KUCIOPOJ METOIOM BBITECHEHMSI BO3yXa U PACHO3HAIOT €r0.
HaGmtonaroT 3a cBOMCTBaMHU BEIIECTB U SBICHUSAMU, IPOUCXOASIIUMHU C
BeniecTBamMy. ONUCHIBAIOT XUMUYECKUHN IKCIIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOI'O
(pPyccKOro MM pOJHOTO) A3bIKA U sI3bIKa XUMUU. COCTABISAIOT OTYET MO pe3ysbTaTam
MIPOBEJIEHHOT'0 SKCIIEPUMEHTA
24 Oxcupl. [Tap.14 | BeiaensioT cyliecTBeHHbIE MPU3HAKU OKCHIOB. [lat0T Ha3BaHUS OKCHAOB IO X
JL.p. Nel2 ¢dbopmynam. CocTaBisioT POPMYJIIbl OKCUAOB MO UX Ha3BaHUSAM. XapaKTepU3YIOT

TaKHMX HpeHCTaBHTCHeﬁ OKCHJ0B, KaK BOJ4, yFJ'IeKI/ICJ'IHﬁ ra3 M HeramiéHas U3BEeCTh




25 Bogopon. [Tap.15 | XapakTepu3yroT cOCTaB MOJEKYJIbI, PU3MUECKUE U XUMUYECKHE CBOWCTBA,

JLp. Nel3 MOJy4YCHUE U IPUMEHEHUE BOJIOPO/Ia. Y CTAaHABIUBAIOT MPUYUHHO-CJICICTBEHHbBIC
CBSI3U MEXKAY (PU3NIECKUMHU CBOMCTBAMHU U CIIOCOOAMU COOMpPaHHS BOJOPOIA, MEXKITY
XMMHUYECKMMHU CBOWCTBAMM U €r0 IPUMEHEHHEM.

26 [Lp. Ned «Ilomyuenmue, PaboraroT ¢ mabopaTopHbIM 000PYAOBaHUEM U HarpeBaTeIbHBIMU IPUOOpPaMu B
cobupanue u COOTBETCTBUHM C IIPAaBUIIAMU TEXHUKHU 0€30M1acHOCTH. BrInonHsoT npocreiime
pacrio3HaBaHUe npueMbl 00palieHus ¢ 1abopaTOPHBIM 000PYyAOBaHHEM: COOUPATH MPUOOP AT
BOJIOPOJIa» MIOJIyYEHHMs I'a30B, IPOBEPATH €0 HAa FePMETUYHOCTh U UCIIOIb30BATh AJIS TOJIy4YEHUS

Bosioposa. CoOMparoT BOJOPOJ METOIOM BBITECHEHHS BO3AyXa U PACIO3HAIOT €TO.
Habmtonarot 3a cBoWcTBaMH BELIECTB U SIBICHUSMH, IPOMCXOIAIINMU C BEIIECTBAMH.
OnuChIBaIOT XUMHYECKHI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO HITH
POJHOrO0) sI3bIKA U si3bIKa XUMUU. COCTaBIISAIOT OTYET IO PE3ysIbTaTaM.
27 Kucnorsr. [Tap.16 | AHaIU3UPYIOT COCTAaB KHUCJIOT. Pacrno3HaoT KUCIOTHI C MOMOIIBI0 HHJIMKATOPOB.
JLp. Nel4 XapakTepu3yloT npeACTaBUTENCH KHUCIOT: COJSHYIO U CEpHYyH0. XapaKTepusyrT
PacTBOPUMOCTB COEAMHEHHH C TIOMOIIBIO TAOIUIBI PACTBOPHUMOCTH.
VYcTaHaBIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBSA3M MEXAY CBOMCTBaMHU COJISHOM M
CEpHOI KUCJIOT U 00JaCTSIMU MX IPUMEHEHUS.
28 Conn [Tap.17 | XapakTepu3yroT COJIM KaK MPOAYKTHI 3aMEIlEHUs] BOAOPOJAA B KHCIOTE Ha MeTasll.
3anuceIBatoT (hOpMyIIbl cosiel mo BaneHTHOCTH. HazbiBatoT comiu no ¢popmyiiam.
Hcnonp3yoT Tal0nMily pacTBOPUMOCTH Ul XapaKTEpUCTUKH CBOWCTB COJIEH.
[IpoBonsAT pacu€rel Mo Gpopmysam conen
29-30 KonnyectBo BenecTa [Tap.18 | OOBACHAIOT YTO TaKOE KOJIMUYECTBO BEIIECTBA, MOJIb, TOCTOSIHHAsE ABOTa/Ipo,
MoJIsipHast Macca. PemaroT 3amauu ¢ MCTIOIB30BAHNEM MTOHITHN «KOJIHYECTBO
BEIIECTBA», KMOJIIPHAsl Maccay, «IOCTOsIHHasE ABOTapo
31 Mounsipabiii 00BEM [Tap.19 | OOBICHAIOT YTO TaKOE MOJIIPHBIN 00bEM ra30B, HOpMAJIbHBIC YCIOBUs. PemaroT
ra3o00pa3HbIX BEILECTB 3aJ]auy C UCIOJIb30BAHNUEM MOHATHH «KOJIMYECTBO BEILIECTBA», «MOJISIpHAsI Maccay,
«MOJISIPHBIN 00BEM Ta30B», «TOCTOSTHHAST ABOTAIPOY.
32-33 Pacuérel mo xumuueckum | [lap.20 | XapakTepusyroT KOJIMYECTBEHHYIO CTOPOHY XMMHUECKUX OOBEKTOB U MTPOLIECCOB.
YpaBHEHHSIM Pemraror 3a7auu ¢ UCMOIB30BAHUEM MOHIATUN «KOJIUYECTBO BELIECTBAY, «MOJIApHAs
Maccay, KMOJISIPHBIM 00beM ra3oBy, «IIOCTOSIHHAs ABOTaIpo»
34 Bona. OcHoBaHusl. [Tap.21 | OOBACHAIOT YTO TAKOE «OCHOBAHUSY, ILEIOUN», KKAYECTBEHHAs pEaKIs»,

JL.p. Nel$5

«uHauKaropy». Knmaccuduuupyror ocHOBaHHS IO paCTBOPUMOCTHU B BOJIE.
OnpenensioT NPUHAIICKHOCTH HEOPTAHMUECKUX BEIIECTB K KJIACCy OCHOBAaHUMU IO




dbopmyiie. XapakTepu3yIOT CBOMCTBA OTACIBHBIX MPEACTABUTEIICH OCHOBAHHMIA.
Hcnonb3yroT Tabnuiry pacTBOPUMOCTH AJIsL OTPEeNICHUs] paCTBOPUMOCTH
OCHOBaHHM.

35 PactBopnl. MaccoBas [Tap.22 | OOBSACHSIOT YTO TAaKOE «MacCOBas JI0JIs paCTBOPEHHOI'O BEIIECTBA». Y CTAHABINBAIOT
O aHAJIOTUH ¢ OOBLEMHOHN HOJIEH KOMIIOHEHTOB ra3oBoii cMecH. Pemaror 3amauu ¢
pacTBOPEHHOIO BELIECTBA HCIOJIb30BaHHUEM MOHATUN «MacCOBasi A0Sl 3JIEMEHTA B BEILIECTBEY, «MACCOBAs A0S
JLp. Nel6 pPacTBOPEHHOTO BEIIECTBAY, «O0OBEMHAs JIOJIsl Ta3000pa3HOTO BEIIECTBA»

36 IT.p. Ne 5 Pabotarot ¢ mabopaTopHbIM 000pyI0OBaHUEM U HArpEBaTEIbHBIMU ITPUOOpPaAMH B

«[IpuroroBieHue COOTBETCTBHUU C MPABWJIAMH TEXHUKHU 0€30MacHOCTU. BRIMOMHAIOT mpocTeitime

pPacTBOPOB COJIEH € UX MIpHeMbl OOpaIleHus C TabOPATOPHBIM 000PYIOBAHUEM: C MEPHBIM IIUIIMHIPOM, C

3aIaHHOM MacCOBOM Becamu. HaOmroaroT 3a cBOMCTBaMU BEIIECTB U SBJICHUSMU, IPOUCXOIALIUMHU C

Jonei BemecTBamMu. ONMUCHIBAIOT 3KCHEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PyCCKOTO UITU
POHOrO) sA3BIKA U s13bIKa XUMUU. COCTABIISIFOT OTUYETHI 110 PE3yJIbTaTam
MIPOBEJICHHOTO SKCIIEPUMEHTA

37 O06006111eHE U O060011aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUSA IO TeMe: «BaxHeiine
CHCTEMATHU3aLMs 3HAHUM MPEICTABUTENN HEOPTAaHUYECKUX BEHIECTB. KoIMUYeCTBEHHBIE OTHOIIEHUS] B XUMHUM .
no Teme: «Bakueiume [IpuMeHSI0T Ha IPaKTUKE paHee U3Y4YEeHHBIH MaTepHal, paboTas 10 IpyImnam ¢
TIpeACTaBUTCIIH 3aJ[aHUSIMH Pa3HOTO YPOBHS CII0XKHOCTH
HEOPraHUYEeCKUX
BEIIECTB.

KonunuecTBeHHbIe
OTHOIIIEHUS B XUMHUU»
38 KonTponbnas pabota No2 mo teme: «Baxkueiiume nmpeicTaBuTeNn HEOPraHMUECKUX BemecTB. KonnyecTBeHHbIE OTHOIIICHUS
B XHUMHUID)
OcHoBHbBIE KJIacChl HeOpranuieckux coeannenui (10 u)
39 Oxcuppl: [Tap.23 | OOBACHAIOT YTO TAKOE HECOJIE00pa3yIoIIne OKCUIBI, COJICO0PA3YIOLINE OKCHIBI,
KJaccuukanms u OCHOBHBIE€ OKCH/IbI, KHCIIOTHBIE OKCHUIBI. XapaKTEPU3YIOT OOIINE XUMHIECKIE
CBOMCTBA. CBOMCTBA COJIEOOPA3YIONINX OKCUAOB (KUCIOTHBIX M OCHOBHBIX) COCTaBISIOT
JLp. Ne17-18 YpaBHEHUS PEaKINi ¢ ydacTHeM OKCUA0B. Habmoar0T 1 ONMCHIBAIOT PEaKIuu C

y4aCTUuEM OKCHUAOB € TOMOMIBIO €CCTCCTBECHHOT'O (pYCCKOFO N pO,Z[HOFO) SA3bIKa U
A3bIKA XUMHH. HpOBO)I?[T OIIBITHI, TOATBEPKAAOINE XUMUYCCKUC CBOMCTBaA OKCHIO0B
C CO6J'IIOIICHI/ICM IIpaBUJI TCXHUKHU 0e30IMacHOCTH




40 OcHoBaHus: [Tap.24 | CocTaBisIOT ypaBHEHUS peaKIlHii ¢ yyacTHeM ocHoBaHMiA. Habmonaror u
Kjaccuukanus u OIMCBIBAIOT PEAKLIUU C YyYACTUEM KHUCIIOT C IIOMOULIbIO €CTECTBEHHOTO (PyCCKOI0 MU
CBOICTBA. POJIHOTO) fA3BIKA U SA3bIKA XUMHHU. [IpOBOJAT OMBITHL, MOATBEPKIAIOLINE XUMUUYECKHE
JLp. Ne19-21 CBOIMCTBA OCHOBAHUH, C COOJIIOICHUEM MTPABUJI TEXHUKH O€30IaCHOCTH
41-42 Kucnorsr. x [Tap.25 | XapakTepu3yroT o01Ire XUMUYeCKHe CBOWCTBA KUCIOT COCTaBISAIOT YpaBHEHUS
KJ1accu(uKanuu u peakiuii ¢ yqactueMm kuciaoT. HabmogaroT 1 onuchIBaIOT peakiuy ¢ y4yacTueM
XMMHYECKHE CBOICTBA. KHUCIOT. [IpOBOAST ONBITHI, TOATBEPKAAIOIINE XUMUYECKUE CBOWCTBA KUCIIOT, C
JLp. Ne22-23 cOOJTI0ICHUEM TPABHJI TEXHUKH 0€30MaCHOCTH
43-44 Comu, ux knaccupukanus | [lap.26 | Pa3nuvaroT MOHATHS «CPEIHUE COIHY, KKUCIIBIC COJIH», «OCHOBHBIC COJIM».
U XUMHYECKHE CBOMCTBA. XapakTepusyroT o0lIre XuMHUecKue cBoiicTBa coseil. CoCTaBIsIOT ypaBHEHUS
JL.p. Ne24-26 peakiuii ¢ yyactuem cojieid. HabmrogaroT u OmMChIBaIOT PEaKuy ¢ y9aCTUEM COJICH C
MIOMOILBIO €CTECTBEHHOT'O (PYCCKOT0 UM POJHOIO) sA3bIKa U sI3bIka XUMuu. [IpoBoasr
OTIBITHI, IOJTBEPKAAIOIINE XUMUUECKHE CBOMCTBA COJIEH ¢ COOIIOACHUEM TPaBUIl
TEXHUKU 0€30I1aCHOCTU
45 I'eneTnueckas cBsA3b [Tap.27 | XapakTepusyrOT NOHITHE «KTEHETUUECKUN psiay». MImocTpupyoT reHeTHIecKy o
MEXy KilaccaMu B3aMMOCBSI3b MEX/1y BEILIECTBAMU:
HEOpPraHUYECKUX BEILECTB MIPOCTOE BELIECTBO — OKCUJ — TUAPOKCUI — COJIb. 3alUChIBAIOT YPaBHEHUS
JL.p. Ne27 peaKIHii, COOTBETCTBYIOLINX MOCIIE0BATEIILHOCTH («IIETIOUKE» ) MPEeBpaILeHHH
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.
46 I1.p. Ne 6 «Pemenune VYuarcs oOpamarbes ¢ 1ab0opaTopHbIM 000PY0BAaHUEM U HarpeBaTeIbHBIMU
AKCIIEPUMEHTAIBHBIX pruOoOpaMy B COOTBETCTBUU C NMPaBUIAMH TEXHUKHU O€30M1aCHOCTH, PACcIIO3HABATh
3a1au» HEKOTOpble aHMOHBI U KaTHOHBI. Haburo1atoT cBOICTBA ANIEKTPOIUTOB U
MIPOUCXOJSIINE C HUMHU siBieHNs. Habmio1al0T ¥ ONUCHIBAIOT PEAaKIIUU C y4acTHEM
JIEKTPOJIUTOB C OMOILBIO €CTECTBEHHOTO (PYCCKOTO WJIM POAHOTO) SA3bIKA U A3bIKA
xuMHuH. POpPMYJIMPYIOT BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOIO SKCIIEpUMEHTA
47 O60061eHue 1 O0600111aI0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUSA 10 TeMe: «OCHOBHBIE KJIacChl
CUCTEMATH3alMsl 3HAaHUU HEOPraHWYECKUX CoeMHEHN». [[pUMEHSIOT Ha MPAaKTUKE paHEe N3YUYECHHbBIN
1o Teme: «OCHOBHBIC MaTepuai, padboTas o Irpymnmnam ¢ 3aJlaHusIMU Pa3HOTO YPOBHS CII0KHOCTH
KJIACChl HEOPTaHUYECKUX
COCIMHEHUI»
48 Konrpomnsnas padora Ne3 1o teme: «OCHOBHBIE KJIACCHI HEOPIraHUYECKUX COSTUHEHHI»




Ilepuoanuecknii 3axoH u Ilepuoanyeckas cucrema xumuieckux 3jiemMeHToB /[. U. MenaeneeBa. Ctpoenue atoma (8 u)

49 EcrecTBeHHbIe [Tap.28 | OOBICHAIOT MPU3HAKH, 103BOJIAIOLINE O0BEIUHATH IPYIIbl XUMUYECKHX 3JIEMEHTOB
ceMelncTBa B €CTECTBEHHbIE CEMENCTBA. PacKphIBatOT XUMUYECKUI CMBICH (3TUMOJIOTHIO)
XUMHUYECKHX Ha3BaHUI €CTECTBEHHBIX CEMEMCTB. APryMEHTUPYIOT OTHOCUTEIBbHOCTh Ha3BaHUS
AJIEMEHTOB. «uHepTHBIE Ta3bD. OOBSACHSIIOT YTO Takoe «aM(pOoTepHbIe coeMHeHns». Habmoaatot
AMQOTEpHOCTD. U OINUCHIBAIOT peaKInii. XapaKTepUu3yroT IBOMCTBEHHBIN XapaKTepe CBOMCTB
JLp. Ne28 aM(OTEPHBIX OKCUAOB U TUAPOKCUIOB. [IpOBOASAT OMBITHI O TOTYYECHUIO U
MOJITBEPHKIECHUI0 XUMHUUECKUX CBOMCTB aM(OTEPHBIX OKCUIOB U TUAPOKCHIOB.
50 Ortxkpsitue . U. [Tap.29 | Pa3nuuaroT eCTECTBEHHYIO M MCKYCCTBEHHYIO KIaCCU(PUKAIIH.
MenieneeBbIM ApryMeHTHpYIOT oTHeceHue Ileproauueckoro 3akoHa K €CTeCTBEHHOM
[Tepuoanueckoro 3akoHa Kjaccupukauuu. MoaenupyoT XUMHYECKUE 3aKOHOMEPHOCTH C BbIIEJICHUEM
CYLIECTBEHHBIX XapaKTEePUCTUK 00BEKTa U MPEJCTaBICHUEM HX B IPOCTPAHCTBEHHO-
rpadUUeCcKOi UM 3HAKOBO-CUMBOJIMUECKOH (hopme
51 OcCHOBHBIE CBEJIEHUS O [Tap.30 | OOBACHAIOT YTO TAaKOE KIPOTOHY», KHEUTPOH», «TEKTPOH», «XUMHUECKUI 37IEMEHTY,
CTPOEHUH aTOMOB. «MaccoBOM unciio». ONUCKIBalOT CTPOEHHUE SApa aToMa ucnoiniys Ilepuoanueckyro
cucreMy xuMmudeckux snementos Jl. M. Menneneesa. Ilonydaror uHpopmanuio no
XMMHH U3 Pa3JIUYHbIX HCTOYHUKOB, aHAJIM3UPYIOT €€.
52 Crpoenue anexktpoHHbIX | Ilap.31 | OOBSCHAIOT UTO TaKOE NEKTPOHHBIN CIION MM SHEPreTHUECKUI YPOBEHbD.
YpOBHEH aTOMOB CocTaBisIOT cXeMbl paclpeeseHus JIEKTPOHOB IO 3JIEKTPOHHBIM CJI0SM B
XUMHYECKHUX JJIEMEHTOB JIEKTPOHHON 000JI04Ke
No«Nel-20 B Tabmume /1.
H. Menneneena.
53 [lepuonuueckuit 3aK0H [Tap.32 | PackpeiBatoT (U3NYECKU CMBICI: TIOPSIIKOBOTO HOMEPAa XMMHUYECKOT'0 3JIEMEHTA,
. . Menneneesa n HOMEpa Iepruojia 1 HoMepa IpyIIlbl.
CTPOEHHE aTomMa OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHUS METAJUIMYECKUX U HEMETANTHUYECKUX
CBOMCTB XMMHUYECKHX JIEMEHTOB M UX COSAMHEHHUH B MEPHOJaX U IPYMIax
54-55 XapakTepucTuka [Map.33 | XapakTepu3yrT XUMAYECKHE IIEMEHTHI 1—3-T0 MepHOA0B 10 UX MOJI0KECHHUIO B
XMMHYECKOI0 JIEMEHTA Ileproauueckoii cucreme xumuueckux anemeHTos /1. M. Menneneesa.
Ha OCHOBaHHUH €ro ApPryMEHTHPYIOT CBOWCTBA OKCHJIOB M THIPOKCHIOB METAJIOB U HEMETAJJIOB
nosiockeHus B [1C IIOCPEICTBOM YPABHEHUN PEaKLUU
56 3HaueHue OnpenensitoT ICTOYHUKHN XuMuieckoi nHpopmanuu. [lomyyaror HE0OX0AUMYIO

Hepno;mqecxoro 3aKOHa

MH(POPMAIIMIO U3 PA3TUYHBIX HICTOUHUKOB, aHAIU3UPYIOT €€, 0pOopMIISIIOT




u Ilepuonnueckoi
CUCTEMbI XUMUYECKUX
anemeHToB /l. U.
Menpeneena

MH(GOPMAIMOHHBIA MTPOAYKT, MPE3EHTYIOT €ro, BEAyT HAYYHYIO AUCKYCCHIO,
OTCTaWBaIOT CBOIO TOYKY 3pCHUS

Xumuueckasi CBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE PCaKIumn (9 '{)

57

HNonnas xummueckas
CBA3b

[Tap.34

OOBACHSAIOT YTO TAKOE MOHHAS CBSI3b, HOHBI. XapaKTEPU3YIOT MEXaHU3M
o0Opa3oBaHus HOHHOU CBs3U. COCTaBISIOT CXEMBI 00pPa30BaHMSI HOHHOW CBSI3H.
Hcnonb3yoT 3HakoBoe MoAenupoBanue. OnpeaessitoT TUI XUMUYECKOU CBS3H 110
dbopmyite BemectBa. [IpUBOAAT IPUMEPHI BENIECTB C HOHHOU CBS3BIO.
YCcTaHaBIMBAIOT MPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKy COCTABOM BENIECTBA U
BHUI0OM XI/IMI/IIIGCKOI\/JI CBA3H, MG)KZIy PIOHHOI71 CBS3BIO U KpI/ICTaJIJII/ILIeCKI/IM CTpOGHI/IeM
BEIIECTBA, MEXAY KPUCTAIUTMUYECKUM CTPOSHUEM BEILIECTBA U €r0 (PU3NYECKUMU
CBOMCTBaMH

58

KoBanenTHas IMOJIApHAasa
" HCTIOJIAPpHAA
XUMHNYCCKas1 CBA3b

[Tap.35-
36

OOBACHSAIOT YTO TAaKOE KOBAJIEHTHAS CBSI3b, BaJICHTHOCTh. COCTaBISIOT CXEMBbI
00pa3oBaHMs KOBAJECHTHOW HETMOISPHON XUMUUYECKON CBSI3U. VICIIONB3yI0T 3HAKOBOE
MoaenupoBanue. OnpeaensoT THUI XUMUYECKON CBS3H 10 (opMyJie BEIIEeCTBA.
[TpuBOST IPUMEPHI BENIECTB C KOBAJIGHTHOM CBA3BI0. DJIEKTPOOTPUIIATEIILHOCTh

59

Merammnueckas
XUMHUYECKAS CBA3b.

JLp. Ne29

ITap.37

OOBSACHSIOT UTO TaKOE METAJUTMUECKas CBA3b.

CocTaBisOT cXeMbl 00pa30BaHMS METALTUYECKON XUMUYECKOM CBSI3H.
Hcnonb30BaTh 3HaKOBOE MOJICTUPOBAHHE. XapaKTePU3YIOT MEXaHU3M 00pa30BaHUS
METAJLUTAYECKOMN CBSI3H.

OnpenensitoT TUI XUMHYECKOH cBsi3u 10 (hopmyrie BemecTBa. [IpuBoAST nmpumMepbl
BEIIECTB C METAUTHICCKOM CBS3bI0. Y CTAHABIIMBAIOT MPHYNHHO-CIICICTBEHHBIC
CBSI3M M@y COCTAaBOM BEIIECTBA U BUAOM XHUMHUYECKOH CBSI3U, MEX]LY
METATUIECKON CBS3BIO U KPUCTAJUIMYECKUM CTPOCHHEM BEIECTBA, MEKIY
KPUCTAIJTNYECKUM CTPOCHHEM BEIIECTBA U €r0 PU3NYECKUMHU CBOMCTBAMH.

60

CreneHp OKUCICHUS

[Tap.38

OOBACHSIOT YTO TAKOE «CTEIEHb OKUCIICHUSY, «BAJICHTHOCTDY.

CoctaBnsaoT (Gopmynbl OMHAPHBIX COEAMHEHHMN Ha OCHOBE 00Iero cmocoba ux
Ha3BaHui. CpaBHUBAIOT BAJICHTHOCTh U CTENIEHb OKUCJIEHHUS. PacCUnTHIBAIOT CTEMEHU
OKHUCJICHHUS TI0 (popMyIIaM XUMUYECKUX COCTMHEHUI




61-62 OKHUCIIUTEIBHO- [Tap.39 | OOBACHSIOT YTO TaKOE OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIC PEAKIIUH, OKHUCIUTEIb,
BOCCTaHOBUTEIILHBIC BOCCTAHOBHTEJIb, OKHCIICHHE, BOCCTAHOBJICHUE.
peakuuu Knaccupuuupyror  XUMHYECKHE pPEaKUUi 10 NPU3HAKY «H3MEHEHHUE CTereHe
OKHCIICHHS DJIEMEHTOBY.
Omnpenenstor OKHCIIUTEh W BOCCTAaHOBHTENb, TIPOLECCHl OKUCICHUS U
BOCCTaHOBJICHHSI.
63 O6o06menne u O0600maroT u cucreMaTu3upyroT cBou 3HaHus 1o Teme: «I13 u IICX3O» u «Ctpoenue
CHUCTEeMAaTH3aIlsl 3HAHUH BemiectBa. OBPy». [IpuMeHsIoT Ha IpakTHKE paHee U3yueHHBIH MaTepual, padoTas 1mo
1o temam: «II3 u rpymnmnam ¢ 3aJlaHusIMU Pa3HOTO YPOBHS CIOKHOCTH
[ICX9» un «Ctpoenune
Beuiecrsa. OBPy
64 ITpomexxyTounas arrecrarus. KontponsHas paborta
65-66 [ToBTopenue. Pemenne Pemrator pacuerHbie 3a1a4H.
pacyeTHBIX 33134
67-68 | PesepBHOE Bpems




Kanennapno - TeMmaTnueckoe nJaHupoOBaHHe
9 kJacc (2 yaca B He/leJ10)

Ne Jara Tema ypoka Hom. Buabl yueOHo# 1esITeJIbHOCTH
n/n Inan ‘ DaxT 3a1aH.
IloBTOpeHue u 06001IeHUe cBeleHUIT M0 Kypey 8 kiaacca. Xumuyeckue peakuuu (5 1)
1 Knaccudpukanus [Tap.1 | XapakTepu3yrOT OKCHIBI, THIPOKCUIBI (OCHOBaHMSA, aM(pOTEpHBIC THAPOKCHIBI,
HEOPraHUYECKUX KHUCJIOPOACO/IEpIKallye KUCIOThI) U COJIM IO IUIaHy: COCTaB, CIOcoObl 00pa3oBaHus
BELIECTB U UX Ha3BaHUI, XapaKkTepHbIe CBOMCTBA U Nody4YeHue. Kiaccupuuupyror okcupl,
HOMEHKJIATypa THJIPOKCUbI (OCHOBaHMsI, aM(pOTEpHbIE THPOKCHU/IbI, KUCIOPOACOAEpIKaIlNe
KHMCJIOTBI) U COJIM TI0 Pa3IMYHBIM [IPU3HAKaM. Y4arcs NOATBEPKIaTh
XapaKTEPUCTHUKY OTAEIbHBIX MPEICTABUTENIEH KIACCOB HEOPTAHUYECKUX BEILIECTB
YPaBHEHUSMHU COOTBETCTBYIOIIMX peaKkUid. PacKppIBatoT B3aUMOCBSI3b MEXKIY
KJIACCAMM HEOPraHM4ECKUX COCIMHEHUH, KaK TeHETUYECKYIO
2-3 Knaccudpukanus [Tap.2 | OOBACHSIOT NOHITUS «XUMUYECKAs! PEAKLMSD), «PEAKLIUU COSTUHEHUS, «PEaKUU
XUMHYECKHUX PEAKIMH 110 Pa3NoXKEeHUN, «PeaKIMu 0OMEHa», «PEaKIu 3aMELICHU», «PeaKIuH
Pa3IUYHBIM OCHOBAHUSIM. HENUTpATU3alUun, «3K30TEPMUUECKHE PEAKLIUN», «IHIOTEPMUUYECKHE PEaKLIUn»,
JLp. Nel-5 «00paTHMBbIe PeaKLUN», «KHEOOPATUMBIE PEAKIIUN, KOKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINMY, KTOMOTE€HHBIE PEaKIUN», «T€TEPOreHHbIE
peakuumn», «KaTATUTUYECKUE PEAKIINN», «HEKATATUTUUECKUE PEAKIINNY,
«TeroBoM 3P ekt xuMuueckoil peakuuny». Kinaccuduuupyror xummpdeckue
peakuu 1o pa3IuYHbIM OCHOBAHUAM. ONpenesstoT OKUCINTEND U
BOCCTaHOBUTENb, IPOLIECCHI OKUCIEHHS] U BOCCTAHOBJICHUSI.
Habm101a10T M ONUCHIBAIOT peakui MEX/ly BEelIeCTBaMHU
4-5 ITonsiTE O CKOpOCTH [Tap.3 (OOBACHAIOT YTO TAKOE «CKOPOCTh XUMHUUECKON peaknm». APryMEHTHUPYIOT BHIOOD

XUMHUYECKON PEaKLUH.
Karanus.
JLp. Ne6-12

€IMHULl U3MEPEHHUSI. Y CTAaHABIUBAIOT IPUYMHHO-CJICACTBEHHBIE CBSI3U BIMSIHUS
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh XUMUYECKUX peakiuid. HaGmrogaror u
OTHCHIBAIOT PEAKITNN MEXKIY BEIIECTBAMH C TTIOMOIIBIO PYCCKOTO (POJIHOTO) sI3bIKA U
SI3BIKA XUMHUH. [IpOBOAST OMBITHI, MOATBEPKIAIOIINE 3aBUCUMOCTh CKOPOCTH
XHMHYECKOHN peakiuy OT pa3INdHbIX (haKTOpPOB




XumMHYecKHe peakunu B pactBopax (10 1)

6 DIIEKTPOIUTHYECKAS [Tap.4 | XapakTepus3yroT HOHATHS «AJIEKTPOJIUTHYECKAS TUCCOLUALIHSY, «IIIEKTPOIUTHIY,
Hucconmanus. «HEIJIEKTPOJIMUTHI. Y CTAaHABINBAIOT IPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKTY
JLp. Nel3 MPUPOION JIEKTPOJIUTA U CTENEHBIO €r0 AUCCOIMAIMU. Y CTAHABJIMBAIOT

IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX]Ly TUIIOM XUMUYECKOW CBSA3H B 3JIEKTPOJIUTE
Y MEXaHU3MOM €ro JIUCCOLUALUU.

7 OCHOBHBIE TIOJIOKEHUS [Tap.5 | XapakTepus3yroT NOHATHS «CTENEHb IUCCOLUUALUNY, CUIIBHBIE JIEKTPOIUTHIY,
Teopuu «cabdble IEKTPOIUTHI», KKATUOHBD, «AaHUOHBD», KUCIOTBI», KOCHOBAHUSD,
3JIEKTPOJINTUYECKON «conuy. COCTABISIIOT YPaBHEHUS AJIEKTPOIUTUUECKON TUCCOUUALINU KUCIIOT,
nuccouuanuu (TO/). OCHOBaHu# U coneil. MmocTpupyIoT npruMepaMy OCHOBHbIE TOJI0KEHUS TEOPUU

3JEKTPOJUTUYECKON JUCCOLMALIMU. Pa3nmuyaroT KOMIIOHEHTHI 10Ka3aTEIbCTB
(Te3ucoB, apryMeHTOB U ()OpMBI 10KA3aTENbCTBA)
8-9 Xumuueckue  cBouctBa | [lap.6 XapakTepusyroT 001I1Me XUMUYECKUE CBOMCTBA KUCIIOT C MO3UIIMIA TEOPUHU
KHUCJIOT KaK 3JIEKTPOJIUTOB NEKTpoNUTHYECKON qucconuanui. CocTaBisSIOT MOJIEKYJISIPHbIE, IOJIHBIE U
JL.p. Ne14-23 COKpalll€HHbIE HOHHBIE YPAaBHEHHUS PEAKIMI C y4aCTUEM KUCIOT. APryMEHTUPYIOT
BO3MOYKHOCTh IIPOTEKAaHUS pEeaKlIUi ¢ yYaCTHEM KHUCJIOT Ha OCHOBE IIpaBHJIa
beprosuie n psina akTHBHOCTH METaJIOB. [IpOBOIAT ONBITHI, TOATBEPKAAIOIINE
XMMHYECKHE CBOICTBA KUCIIOT, C COOIIOACHUEM IIPABHII TEXHUKH 0€30IaCHOCTH.
HabmroaaroT 1 OMUCHIBAIOT peakiuy ¢ yYacTUEM KHUCIIOT € IIOMOLIbIO PyCCKOTO
(poiHOTO) SI3bIKA U A3BIKA XUMHUH
10 Xumnueckne  cBoiictBa | Ilap.7 | CocTaBistOT MOJIEKYJISIDHBIE, ITOJIHBIE U COKPALLEHHBIE HOHHBIE YPABHEHMUS
OCHOBaHUI KaK peakuuii ¢ yyacTueM OCHOBaHUMN. ApryMEHTUPYIOT BO3MOKHOCTh IIPOTEKaHUS
DIIEKTPOJIUTOB. peakuuii ¢ ydacTHeM OCHOBAaHMI Ha OCHOBe NpaBwia beprosuie. [TpoBoAsIT ONBITHI,
UL.p.Ne24-28 MOATBEPKIAIOIINE XUMUYECKUE CBOWCTBA OCHOBAHMM, C COOJIIOICHUEM TPABUIT
TEeXHUKHU Oe3onacHocTd. Habumo1aloT U ONMUCHIBAIOT PEAKIIUU C YYaCTHEM KUCIIOT C
TTOMOIIIBIO PYCCKOTO (POJTHOTO) sI3bIKA M SI3bIKA XUMUU
11 XUMHYECKUE cBoiictBa | Ilap.8 | XapakTepusyroT o01ie XMMUYECKHE CBOMCTBA COJIEH C MO3ULIMIA TEOpHU

COJIEH KaK AJIEKTPOJIUTOB.
UL.p. Ne29-31

ANMEKTPOIUTHICCKON quccoruaui. COoCTaBISIOT MOJIEKYJISIPHBIC, TIOJHBIC U
COKpaIIéHHbIE HOHHBIE YPABHEHHSI PEAKIIUi C y4acTheM colieil. ApryMEHTHPYIOT
BO3MOXXHOCTh TIPOTEKAHUS PEaKIUiA C y4aCTHEM COJIel Ha OCHOBE MpaBuiia
Beptomne. [IpoBOAST ONBITHI, MOATBEPKIAIONINE XUMUYECKUE CBOWCTBA CONIEH, ¢
coOJTI0JICHNEM TPABWJI TEXHUKU Oe3omacHOCTH. Habrro1aroT 1 ONMChIBalOT




pCaKkiuu C y4aCTUCM COJIeH C IIOMOIIIBIO PYCCKOI'O A3bIKa U A3bIKd XUMHU

12 [TomsstTne o rugpomuse | Ilap. 9 | YcranaBnuBaroT 3aBUCHMOCTb MEXKIY COCTaBOM COJIM M XapaKTepOM IUAPOJIN3a.
cojei AHanu3upyroT Cpely pacTBOpa COJIM C IIOMOIIbIO MHAUKATOPOB. IIporuosupyror
THUII THJIPOJIM3a COJIM Ha OCHOBE aHAJIN3a ero (popMyJibl
13 IL.p. Ne 1. Pemienue VYuarcss  oOpamarbcsi ¢ J1a0OpaTOpHBIM O0OpPYIOBaHMEM W HarpeBaTeIbHBIMH
JKCIIEPUMEHTAIIBHBIX npubopamMu B COOTBETCTBUM C INpaBWJIaMU TeXHUKHU Oe3omacHocTH. HaGmonmaror
3a/1a4 110 TeMe CBOWCTBA JJIEKTPOJIMTOB W MPOUCXOMAUIMX C HUMH siBIeHud. Habmiomaror u
«DNEKTPOINTUYECKAs ONMCHIBAIOT PEAaKIHU C YYaCTHEM OHJIEKTPOJIUTOB C IIOMOIIBIO ECTECTBEHHOIO
JICCOLIAAIUS (pycckoro wiaM poOJHOro) s3bIKa M sA3bIKA XUMHUU. DOPMYIUPYIOT BBIBOABI IO
pe3yJibTaTaM IPOBEICHHOIO DKCIEPUMEHTA
14 O0600meHre U cucTeMaTu3aus 3HaHUH 110 TeMe « XUMHYECKUE PEAKIH B PACTBOPAX dIIEKTPOIUTOBY
15 KontpoabHas pabora Ne 1 no teme «XMMHUYECKHE PEAKLIUU B PACTBOPAX JIEKTPOIUTOBY
HemeTtanabl u ux coequHeHus (25 1)
16 OO011as xapaKTepucTHKa [Tap.10 | OOBsCHAIOT YTO Takoe HeMeTauibl. CpaBHUBAIOT AJJIOTPOIHBIC BUJIOM3MEHEHUS
HEMETAJIJIOB KHCII0posia. PacKpbiBaTh MPUUKHBI AJUIOTPONUH. XapaKTEPU3YIOT XUMHUUECKHE
3JIEMEHTBI-HEMETAJUIbl U IPOCThIE BEIIECTBA-HEMETAILIbI: CTPOeHHE, (PU3NUYECKUE U
XMMHYECKHE CBOICTBA HEMETaNIOB. OOBACHAIOT 3aBUCUMOCTh OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX CBOMCTB JIEMEHTOB-HEMETAJIOB OT UX IOJIOXKECHHUS B
[IepuoanyecKkoi CHCTEME XUMHUYECKHUX IJIEMEHTOB
17 Obmas ITap.11 | XapakTepu3yroT cTpoeHue, pU3MUECKUe U XMMUYECKHE CBOMCTBA, OJTyYeHHE U
XapaKTepUCTHKA MIPUMEHEHHE TaJIOT€HOB B IJIaHE O0IIET0, 0COOEHHOI0 U €AMHUYHOTO.
snemeHToB VIIA rpynmst YcTaHaBIMBalOT NMPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]y CTPOCHHUEM aTOMa,
— raJIoreHoB XUMHYECKOH CBS3bIO, TUIIOM KPUCTAJUINYECKON PEIIETKU IraJIOT€HOB, UX
($U3MYECKUMHU M XUMUYECKHMH CBOMCTBAMHU
18 Coenunenus [Tap.12 | XapakrepusyroT cocTaB, (pU3MYECKHE M XHMHUYECKHE CBOMCTBA, IMOIY4YEHHE MU
raJIOr€HOB. IIPUMEHEHUE COEAMHEHMM TaJOT€HOB C HCIIOJIB30BAHMEM PYCCKOTO (POAHOIO)
JLp. Ne32 A3blKa M sI3bIKa XMMHUHU. HazpIBalOT coeluMHEHUus TrajoreHoB 1o Qopmyne u

COCTAaBIIIIOT  (OPMYJIBI MO MX HA3BaHUIO. YCTAHABIMBAIOT IIPUYUHHO-
CIIEICTBEHHBIE CBA3M MEKJIYy XUMHUYECKOH CBS3bIO, THIIOM KPHUCTAJUINYECKON
PELIETKH COeIMHEHH TaJIOTeHOB, UX (PU3MUECKUMH U XUMUYECKUMU CBOHCTBAMHU.
[IpoBoasT, HaOMIOAAIOT M  ONHUCBHIBAIOT  XUMHUYECKHI  SKCHEPUMEHT IO
pacro3HaBaHUIO  TAJIOTEHUI-UOHOB  C  COOJNIOJIGHMEM  TpaBWJI  TEXHUKHU
0e30macHOCTH. BBINOMHSIOT pacyeThl MO0 XMMHUYECKUM (hopMysiaM M ypaBHEHUSIM




pEeaKLuii, MPOTEKAKIIMNX C YYACTUEM COCIMHEHHU raJOreHOB

19

ILp.Ne 2. «M3yuenue
CBOWCTB COJISTHOM
KHCJIOTBD)

Vuarcst oOpamarbesi ¢ J1a0OpaTOpHbIM O0OPYIOBAaHHEM W HarpeBaTeIbHBIMH
npubopamMu B COOTBETCTBHM C TNpaBWJIAMHU TEXHUKH Oe3omacHocTH. HaGmomaror
CBOMCTBA AJICKTPOJIUTOB M MPOMCXOIAIIMX C HUMH siBieHHd. HaOmromaroor u
OIUCHIBAIOT PEAKIUU C YYaCTHEM ODJICKTPOJIHMTOB C IOMOIIBIO E€CTECTBEHHOI'O
(PyccKkoro WM POXHOrO) sI3bIKa W s3bIKa XUMHH. DOPMYIUPYIOT BBIBOABI IO
pe3yJibTaTaM MPOBEJCHHOTO YKCIIEPUMEHTA
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OO0m1as XxapakTeprucTruKa
sremeHToB VI A -
xajnpkoreHoB. Cepa

[Tap.13

JlatoT 0OuIyr0 XapakTEepUCTUKY aTroMaM, MPOCTHIM BELIECTBAM U COEIUHEHUSIM
XaJIbKOTCHOB B 3aBHCHUMOCTH OT UX mojoxkeHus B Ilepuoamdeckoit cucreme.
XapakTepusyloT CTPOCHHUE, alOTponus, (PU3UUYEeCKHe M XUMHUYECKHE CBOWMCTBA,
MOJTyYeHUEe U MMPUMEHEHUE CEPhl. Y CTAHABIMBAIOT MPUUNHHO-CIICJCTBEHHBIE CBSI3H
MEXy CTPOEHHUEM aTOMa, XUMHUYECKOU CBS3bI0, TUIIOM KPUCTAINIMYECKON PEIIETKU
cepbl, €€ GU3NIECKUMU U XMMUYECKUMH CBOMCTBaMH.

21

CepoBoiopo1 U CyIbGUIbI

[Tap.14

XapakTepusyroT COCTaB, (PU3NYECKHE U XUMUUECKUE CBOICTBA, MOIyYEeHUE U
MIPUMEHEHHUE COEIMHEHUH Cephl B CTENIEHU OKUCIIEHMS -2 C UCII0JIb30BAaHUEM
pyccKoro (poAHOro) sA3bIKa U s3bIka XUMUK. Ha3bIBaloT coeIMHEHUS cephl B
CTENEeHU OKUCIEeHUs -2 110 popmyJsie 1 CocTaBisA0T GOPMYIIbI IO X HA3BaHUIO.
CocTaBiIOT MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHNUS PEAKIUI, XapaKTEpU3yIOIIHE
XMMHUYECKHE CBOWCTBA COSTMHEHHIA CEPhI B CTETIEHU OKUCIICHUS -2.

OnuceIBalOT MPOLECCHl OKUCIIEHUS-BOCCTAHOBJICHUS, ONPEACIAIOT OKUCIHUTENDL U

BOCCTAaHOBUTENb U COCTABIISIFOT 3JIEKTPOHHBIN 0aiaHC B peaklUsIX C yYaCTHEM CEpbl

B CTETIEHU OKUCIICHUS -2.

VYcTaHaBnuBalOT ~MPUYUMHHO-CIIEJICTBEHHBIE CBSI3U MEXKJy XHMHUYECKOM CBS3bIO,

TUIIOM KPUCTAJUIMYECKOW PpEMIETKH COEAMHEHUM cepbl, UX (U3NYECKUMU MU

XMMHYECKMMH CBONCTBAMHU
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KucnoponHsle coegMHEHUs
CEpBHI.
ULp. Ne33

[Tap.15

3anuchBalOT (HOPMYJIbl OKCHAOB CEpPbl, HA3bIBAIOT MX, OMMCHIBAIOT CBOMCTBA Ha
OCHOBE 3HaHMIl O KHCIOTHBIX OKCHJaX. XapakTepu3ylOT COCTaB, (U3NYECKHE U
XUMUYECKHE CBOWMCTBA CEPHOM KHUCIIOTHI KaK JJIEKTPOJIUTa C HCIOJIB30BAaHUEM
pycckoro (poAHOro) si3bIKa U s3bIKa XUMHUU. COCTaBIISIOT MOJIEKYJISIPHbIE U HOHHBIE
YPAaBHEHUS PEaKIUil, XapaKTepU3YyIOIIUX XUMUYECKUE CBOMCTBA CEPHOM KMCIIOTBI.
Pacno3nator  cynb¢ar-uoHbl. XapakTepU3ylOT CBONCTBAa KOHIIEHTPUPOBAHHOM
CEpHOI KHUCIIOTHI KaK OKHCIIUTENSI C UCIIOJIB30BaHUEM PYCCKOI0O (POAHOrO) A3bIKa U
A3plka  XUMHH. COCTaBISIIOT  ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX




peaKknuii METOI0M BJIEKTPOHHOTO OanlaHca. BEIMOMHSAIOT Pacy€Thl MO0 XUMUYECKIM
(dbopMysiaM U ypaBHEHUSIM peaKIMii, TPOTEKAIOLIUX C yYaCTHEM CEPHOU KHCIIOTHI.
Habaro1a10T M ONUCHIBAIOT XUMHUECKUI SKCIIEPUMEHT
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I[Lp. Ne 3. «U3yuyeHue
CBOMCTB CEepHOU
KHCJIOTBD)

Vuarcst oOpamarbesi ¢ J1a0OpaTOpHBIM 00OPYIOBaHHEM W HArpeBaTeIbHBIMH
npubopamMu B COOTBETCTBHH C NpaBWJIAaMHU TEXHUKH Oe3omacHocTH. HaGmomaroT
CBOMCTBA AJICKTPOJIUTOB M MPOMCXOIAIIMX C HUMH sBieHud. HaOmromaoor u
OIUCHIBAIOT PEAKIUU C YYaCTHEM ODJICKTPOJIHMTOB C IOMOIIbIO E€CTECTBEHHOI'O
(Pycckoro WM POXHOrO) si3bIKa W s3bIKa XUMHU. DOPMYIUPYIOT BBIBOABI 110
pe3yJibTaTaM MPOBEJCHHOTO IKCIIEPUMEHTA

24

Ob6wmas

XapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VA rpynnsl. A3ot

[Tap.16

JlaroT oOlIyl0 XapakTEepHCTUKY aTroMaM, MPOCTBIM BELIECTBAM U COEIUHEHUSM
IHUKTOI€HOB B 3aBUCHUMOCTM OT HUX MHojoxkeHuss B Ilepuoguueckoi cucreme.
XapakTepusyloT CTpoeHHe, (PU3NYECKUe U XMMHUYECKHE CBOICTBa, MOJNyYeHUE U
IIPUMEHEHHE a30Ta C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHH.
HaspiBator coegunenust azoTa mo ¢GopMylie M COCTaBISIOT (GOpMyIbl MO HX
Ha3BaHMIO. YCTAHABIMBAIOT IPUYMHHO-CIIEACTBEHHbIE CBS3H MEXIY CTPOCHHEM
aTOMa ¥ MOJICKYJIbl, BUJIOM XUMUYECKOU CBSA3H, TUTIOM KPUCTAIUTNYECKON PeIIETKU
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Ammuak. Coiti aMMOHUSA
JLp. Ne34

[Map. 17

CocraBnsaoT GopMyJIbl IO UX Ha3BAHUSAM. 3aNMCHIBAIOT MOJICKYJISIPHBIE U MOHHBIC
YPaBHEHHUS peaKUui, XapaKTEpU3YIOIUE XUMUYECKHNE CBOMCTBA aMMMaKa U COJIeH
amMoHus. CoCTaBIISIOT YPaBHCHUSA OKHUCIIUTCIbHO- BOCCTAHOBHUTECIIbHBIX peaKHI/Iﬁ C
y4acTHEM aMMHaKa C IOMOIIbIO 3JIEKTPOHHOTO OaaHca.

YcTranaBIuBaIoT NPUYUHHO-CJICACTBCHHBIC CBA3HM MCXKIAY BHIAMH XHUMHUYCCKHUX
CBS3€H, TUIIAMHU KPUCTAJUIMYECKHUX PEHIETOK aMMHaKa M COJIEM aMMOHHUS U MX
(U3MYECKUMHU U XUMUYECKUMHU cBolicTBaMU. [IpoBoasT, HAOMIOJAIOT U OMMCHIBAIOT
XMUMHUYECKHH HKCHEPUMEHT IO PACHO3HABAHUIO MOHOB aMMOHUS C COOJIOJIEHUEM
MpaBWJI TEXHUKH 0€30I1aCHOCTH.

BomonHA0T  pacuéThl MO0 XUMHUYECKUM (GopMyJaM M ypaBHEHUSM peakiui,
MMPOTCKAIUX C YHaCTHEM aMMHUaKa
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I1.p.Ne 4 «Ilonyuenue
aMMHaKa ¥ U3y4eHue
€ro CBOWCTB)»

[Tonmyuator, coOuparoT W pacrmo3HAOT aMMHakK. PaboTalT ¢ J1abopaTopHBIM
000py/ZI0BaHWEM W HarpeBaTelIbHBIMU MPUOOpPAMHU B COOTBETCTBHH C MpPaBHIAMU
TEXHUKH Oe30macHOCTH. HaOro1atoT M ONMUCHIBAIOT XUMHYECKHHA IKCIEPUMEHT C
MTOMOIIBIO0 PYCCKOTO (POJHOTO) S3bIKA U s13bIKa XUMUU. DOPMYITHPYIOT BBHIBOJIBI IO
pe3yabTaTaM IpoBEIEHHOT0 dKcnepuMerTa. COTpyTHHYAIOT B IpoIecce yueOHOTO




B3aUMOJICICTBUS IpU paboTe B rpynnax
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Kucnopoaueie
COEIUHEHMS a30Ta.
JLp. Ne35

[Tap.18

3anuChIBAIOT peakiuil, XapaKTepU3yoIue XUMHUUECKUE CBOIICTBAa OKCHUJIOB
a30Ta.Y cTaHaBIMBAKOT NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKY BUAOM
XMMUYECKOH CBSI3U, TUIIOM KPUCTAIIIMUECKON PEIETKH OKCHIOB a30Ta U UX
(bU3NYECKUMHU 1 XUMHUYECKIMH CBOMCTBAMU. XapaKTepU3YIOT COCTaB, (PU3UIECKUE
Y XUMHUYECKHE CBOMCTBA a30THOM KMCIIOTHI KaK JIEKTPOJINTA, IPUMEHEHHE C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) sA3bIKA U SA3bIKA XUMUH.

3anuChIBaIOT MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHMS PEaKLUi, XapaKTepU3yIolIne
XMMHUYECKHE CBOICTBA a30THOM KUCIIOTHI Kak 3iekTponuta.[IpoBoasaT, Habmonaor
U OIMCBIBAIOT XUMUYECKUH 3KCIIEPUMEHT, XapaKTepU3yIOIINii CBONCTBA a30THOM
KHCJIOTBI KaK JIEKTPOJIUTA, C COOJIIOICHUEM IIPAaBUII TEXHUKU OE€30I1aCHOCTH.
XapakTepu3yoT a30THYIO KUCJIOTY KaK OKMCIUTENb. COCTaBIIAIOT ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI, XapaKTePU3YIOLUINX XUMUUYECKHE
CBOMCTBA a30THON KUCIJIOTHI KaK OKUCIMUTEIS, C IIOMOUIbIO 3JIEKTPOHHOr0 OaaHca.
[TpoBonsAT, HAOTIOJAIOT U ONMUCHIBAIOT XUMUYECKUI SKCITIEPHUMEHT,
XapaKTepU3yIOIINH CBOMCTBA a30THOM KMCIIOThI KaK OKUCIUTENS, C COOJII0JCHUEM
MpaBWJI TEXHUKHU 0€3011aCHOCTH
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®ocdop u ero
COEIMHEHUS.
JLp. Ne36

[Tap.19

XapakTepus3ylT CTPOEHUE, aJUIOTPONUI0, (QU3MUYECKHE M XMMUYECKHE CBOWCTBA,
MoJIyyeHHe U MpuMeHeHue Gocgopa ¢ UCHOIb30BAHUEM PYCCKOTO (POJHOIO0) sI3bIKA
U A3bIKA XUMHU.

CamocToATenbHO OIMUCHIBAIOT CBoWcTBa OKcua ¢ochopa(V) Kak KHUCIOTHOTO
OKCH/JIa ¥ CBOMCTBA OpTO(HOCHOPHOM KHUCIOTHI.

[TpoBonsAT, HAOMIOAAIOT U ONMMCHIBAIOT XUMHUYECKUH SKCIEPUMEHT C COOIIOIEHUEM
IpaBWJI TEXHUKH Oe3onacHocTu. Pacnio3HaroT gochar-moHbI
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Oomras
XapaKTEePUCTHKA
sneMmeHToB IV A-
TPYIIIBL. YTIEPOI.

[Tap.20

JlatoT oOIIyl0 XapaKTepUCTUKY aToMaM, MPOCTHIM BEIECTBAM M COEIWHEHHSIM
aneMeHTOB [V A- rpynmnbl B 3aBUCMMOCTH OT MX MOJ0XKeHUs B Ilepmoamyeckoi
cucreMe. XapakTepU3ylT CTPOEHHUE, aJUIOTPOIUIO, (U3NYECKHEe U XUMHUYECKHE
CBOICTBa, MONy4YeHHE M NIpPHUMEHEHHE aMOop(HOro yriepoia M €ro COpToB C
HCIIOJIb30BAHUEM PYCCKOTO (POIHOTIO) A3BIKA U A3bIKA XMMHH.

CpaBHHUBAIOT CTPOEHHUE U CBOMCTBA aiMa3a U rpadurta. ONUCHIBalOT OKUCIUTEIBHO-

BOCCTAaHOBUTENIbHBIE CBOMCTBA yIJIEpoia




31 Kucnoponusie [Tap.21 | XapakTepu3yrT cocTaB, PU3HMUECKUE U XUMUYECKHAE CBOMCTBA, IOTYUYCHUE U
COEJMHEHUS yIiepoa. IIPUMEHEHHE OKCHUJIOB yIJIepo/ia ¢ UCIOIb30BAHUEM PYCCKOTO A3bIKA U SI3bIKA
JLp. Ne37 XUMHH. XapaKTEepU3ylT COCTaB, (DM3MUECKHE U XUMHUYECKHE CBOMCTBA, TIOTyUYeHUE
U IIPUMEHEHUE YTOJIbHOM KUCIIOTHI U €€ conel. MIocTpupytoT 3aBUCUMOCTb
CBOWCTB COJIEH YTOJIBHOM KHCIOTHI OT UX cocTaBa. [IpoBoasT, HAGMIOIAIOT U
OIUCBIBAIOT XUMUYECKUN SKCIIEPUMEHT C COOIIOIEHUEM IIPABUI TEXHUKH
6e3omacHocTu. Pacmo3natoT kapOoHaT-MOH. BHIMOTHAIOT pacy€Thl 1Mo
XUMHUYECKUM (hOpMyJIaM U YPaBHEHUSM peaKkluil, IPOTEKAIOIUX C yJyacTUeM
COEAMHEHHI yriaepoaa
32 IL.p. Ne 5. «Ilonyuenue [TonmyyaroT, cOOMpalOT U PacloO3HAIOT YIJIEKUCIBINA ra3. HabmoaoT u OnuChIBatOT
YTJIEKUCIIOro ra3a u XUMHAYECKHH SKCIEPUMEHT C TOMOIIBI0 PYCCKOTO (POIHOTO) SI3bIKa M SI3bIKA
U3y4eHHE €ro CBOHCTB» xuMuu. opMyIUPYIOT BBIBOJBI IO PE3yJIbTaTaM IIPOBEAEHHOTO HKCIIEPUMEHTA.
CoTpyaHHUAIOT B Iporecce ya4eOHOro B3auMOJICHCTBHS TPpU padoTe B IPYMIIax
33 VYraeBoaopozast [Tap.22 | XapakTepu3yroT OCOOEHHOCTH COCTaBa U CBONCTB OPraHUYECKUX COCTUHEHHUH.
PaznuuaroT mpenenbHBIE W HENpEIENbHBIC  YIJIEBOMOpOAbl. HaswiBaioT
3aMmuChIBalOT  (OpMyJbl  (MOJNEKYJSIpHbIE M CTPYKTYpHBIE)  Ba)KHEHIINX
Mpe/icTaBUTeNeN yrieBoaopooB. [IpeanaratoT 3KCHEPUMEHT IO Paclo3HABAHUIO
COEJMHEHUI HempenenbHoro crpoeHus. HalOmogaroT 3a XOAOM XUMHUYECKOTO
OKCIEPUMEHTa, OMUCHIBATh €ro M JeNlaTh BBIBOJIBI HAa OCHOBE HAOIIOIEHUIA.
@OUKCUPYIOT pe3yNbTaThl HIKCIIEPUMEHTA € MOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA, a
TaKXXe ¢ TIOMOIIBI0 XUMHUECKUX (POPMYIT B ypaBHEHHIA.
34 Kucnoponconepxamiue [Tap.23 | XapakTepus3yrOT CHUPTHI, KaK KUCIOPOJCOACPIKAIINE OPTraHUYECKUE COCTUHEHUS.
OpraHu4ecKue KnaccuuuupyroT ciupThl 0 aTOMHOCTH.
COCIIMHEHUS HaspiBaror mpezncraBuTeneli OAHO- W TPEXATOMHBIX CIUPTOB W 3alUCHIBAIOT W3
(bopMmyIbI.
XapakTepusyroT KHCIOThI, KaK KHCIOPOJICOAEPIKALUE OPTaHUIECKUE COEMHEHHUS.
HaspiBaroT npezcTaBuTesel MpeaebHBIX U HENpPeAEIbHBIX KapOOHOBBIX KUCIIOT U
3aMMChIBAIOT U3 (HOPMYIIBL.
35 Kpewmnuii u ero [Tap.24 | XapakTepu3yiOT CTPOCHHE AaTOMOB U KpPUCTAJUIOB, (U3NYECKHE M XHMHUYECKUE

COETUHEHUS.

JLp. Ne38

CBOHMCTBA, TOJYYCHHE M TPUMEHEHHE KPEMHHsI C HCIIOJIb30BAHUEM PYCCKOTO
(pOHOTO) SI3BIKA U S3BIKA XUMUH.
YcTaHaBIMBAaIOT NPUYUHHO-CIIEICTBEHHBIC CBSI3U MEXKY CTPOCHHEM aTOMa, BHJIOM




XUMUYECKOM  CBSA3M, THUIIOM KPUCTAUIMYECKOM PEMmIETKH  KPEMHHsA, €ro
¢bu3nyeckuMU M XMMHUYECKMMM CBOWCTBaMM. BBINONHAIOT  pacy€rbl IO
XUMHAYECKHM (opMyllaM M YpaBHEHHUSM pEaKUWH, MPOTEKAIOUIMX C Y4acTHEM
KPEMHHUS U €ro CoeIMHeHUH. XapaKTepu3yrT cocTaB, GU3NYECKUE U XUMHUECKUE
CBOMCTBA, IOJy4CHUE U INPUMEHEHHE COCAMHEHUN KPEMHHUS C HMCIOJIb30BAaHUEM
pycckoro (poIHOro) sA3blka U si3blka XUMHM. CpaBHUBAIOT JUOKCUIBI yriepoja U
KpeMHus. ONKCHIBAIOT BaXHEHMILINE TUIBI IPUPOJHBIX COCAMHEHUM KPEMHHS Kak
OCHOBHOT'0 3JIeMeHTa JUTOc(ephl. Paco3HaloT CUIMKAT-UOH

36 CunukatHas [Tap.25 | XapakTepusyroT CUJIMKATHYIO IPOMBIIUIEHHOCTb U €€ OCHOBHYO MPOIYKIUIO.
[IPOMBILLIIIEHHOCTh VYcTaHaBIMBAIOT aHAJIOIMM MEXAY PA3JIMUYHBIMUA OTPACIIAMU CUIIMKATHOU
MIPOMBIIIJIEHHOCTH
37 [Tonyuyenue HemetasioB | Ilap.26 | OnuceiBalOT HAXOKACHNUE HEMETAJUIOB B IPUPO/Ie. XapaKTepU3yOT (PpaKMOHHYIO
MIEPETOHKY KUIKOTO BO3/lyXa KaK COBOKYIHOCTh (PU3UYECKUX MTPOLIECCOB.
ApPryMEHTHPYIOT OTHECEHUE aKTUBHBIX HEMETAJNIOB K OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIM IIPOLIECCAM
38 [ToyyeHune BaXKHEHIINX [Tap.27 | XapakTepusyroT XUMU3M, CBIPBE, alllaparypy, HayqHble IPUHLHUIIBI U TPOAYKIIHIO
XUMHUYECKUX COEANHEHNN IIPOU3BOJICTBA CEPHOM KUCIOTHI. CpaBHUBAIOT IPOU3BOJCTBO CEPHOM KUCIIOTHI €
IIPOM3BOJICTBOM aMMHaKa
39 06006111eHNE TIO TEME [IpoBOASAT OLIEHKY COOCTBEHHBIX JOCTUKEHUI B YCBOCHUH TEMBI.
«HemeTamisl n ux KoppektupyroT cBOM 3HaHMsSI B COOTBETCTBHM C IUIAHUPYEMBIM DPE3YJBTATOM.
COETUHEHUS [TonydaroT XuMHUYECKYI0 HH(DOPMALIUK U3 Pa3IMYHBIX HCTOUYHUKOB. [IpeacraBisior
uHpopmanuio no reme «Hemeramwis B BUJIe TaOJIUI, CXEM, OIIOPHOTO KOHCIIEKTA,
B TOM ymciie ¢ npumeHenneM cpeacts UKT
40 Kontposbnast pabota Ne 2 mo Teme «HemeTauibl 1 X COeAMHEHUS»
MeTanibl 1 ux coequHeHus (16 4)
41 O0611as xapakTepucTUKa [Tap.28 | OOBACHAIOT YTO Takoe MeTaibl. Pa3nuyaroT QopMbl CylIeCTBOBAHUS METAJIOB:

MCTaJIJIOB

3JIEMEHTBI U MIPOCTHIE BEILECTBA.
XapaKTepI/ISYIOT XUMHUYECKHUE DJJIEMCHTBI-METAJIJIbI II0 HX IIOJIOKEHHUIO B
Ilepuonnueckoir cucreme JI. M. Menneneesa. IIpornosupyror CBOMCTBA
HE3HAKOMBIX METAJIJIOB IIO IIOJIOKCHUIO B HepHOHquCKOfI CHUCTEME XHUMHUYCCKUX
anemenToB JI. M. MenneneeBa. YCTaHaBIMBAIOT IPUYUHHO-CIICJCTBEHHBIE CBS3H




MCXKAY CTPOCHUCM aTOMad, BUIAOM XHUMHYSCKOMN CBsA3HU, THUIIOM KpI/ICTaHJII/I‘IeCKOfI
peH_IéTKI/I MCTAJIJIOB — IPOCTHIX BEIICCTB U UX COGI[I/IHCHI/Iﬁ

42

O01IME XUMAYECKUE
CBOICTBA METAJLIOB.
UL.p.Ne39

[Tap.29

OOBSCHSIOT YTO TAKOE sl AKTUBHOCTH METAILIOB. [IpUMEHSIOT ero st
XapaKTePUCTUKU XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB-MeTaI0B. O6001Ia0T
CUCTEMY XUMHUYECKUX CBOMCTB METAJJIOB KaK «BOCCTAHOBUTEIIbHBIE CBONCTBAY.
CocTaBigiOT MOJNEKYJISpHBIC YPaBHEHUS PEaKIMii, XapaKTePU3YIOIINX XUMUYECKUE
CBOMCTBAa METAJJIOB B CBETE YUCHUS 00 OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
rpoleccax, a peakliMy ¢ y4aCTHEM AJIEKTPOIIUTOB, MPECTABIATh TAKKE U B
HOHHOM Buje.Habro1ar0T 1 ONMKUCHIBAIOT PEAKIIMN MEXIY BEIIECTBAMHU C
MIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKa XUMUHU. CaMOCTOSITENILHO MIPOBOIST
OTIBITHI, TIOJITBEPKIAIONINEC XUMUICCKHE CBONCTBA METAJUIOB C COOJIIOICHUEM
MIPaBWJI TEXHUKHU 0€30MaCHOCTH

43-44

OO01as xapakTepucTUKa
I[EJIOYHBIX METAJUIOB.

[Tap.30

OOBACHSIOT ATUMOJIOTUIO HA3BaHUS TPYIIIHI IIETOYHBIE METaUIbD». J[afoT 00IIyro
XapaKTEPUCTUKY IIEJIOYHBIM METaulaM [0 WX MOoJoKeHuio B Ilepuonnueckoi
cucteMe xuMuueckux aneMeHToB J[. 1. Meneneena.

XapakTepu3ylT CTpoeHHe, (DHU3NYECKHEe M XHMHUYECKHE CBOMCTBA IIEIOYHBIX
METAJIOB B CBETE OOIIET0, 0OCOOCHHOT0 U € TUHHUYHOTO.

[Ipencka3piBatoT (U3HUECKHE U XUMHUYECKHE CBOMCTBA OKCHUIOB U THAPOKCHJIOB
IIEJIOYHBIX METAJJIOB HAa OCHOBE HMX COCTaBa W CTPOCHHS M IOATBEPIKIATH
MPOTHO3Bl YPaBHEHUSIMU COOTBETCTBYIOHIMX peakmuil. [IpoBoasT pacuérel 1o
XUMHYECKUM (QopMyJlaM U YypaBHEHUSAM peakUuid, MPOTEKAIUMX C Yy4dacTHEM
IIEJOYHBIX METAIJIOB U UX COCIUHECHUI

45-46

OO611ast XapakTepucTuKa
ICII0OYHO3EMETbHBIX
METAaJIJIOB.

UL.p.Ned0

[Tap.31

XapakTepusyloT CTpoeHHe, (U3MYEeCKHe M XHMHYECKHE CBOWCTBA IEIOYHO-
3eMeNbHbIX METaJUIOB B CBeTe O0IIero, OcoOEHHOTO W €AMHUYHOTO.
[IpenckaspiBatoT (u3HUECKHEe U XUMUYECKHE CBOMCTBA OKCHUIOB U THJPOKCHJIOB
MetauioB |IA Tpynmbl Ha OCHOBE HX COCTaBa M CTPOEHHUS U TOATBEPXKIAIOT
MIPOTHO3bI YPAaBHEHUSIMU COOTBETCTBYIOIIUX PEAKLIUH.

[IpoBonAT pacu€Tsl MO XUMHUECKUM (opMyslaM M ypaBHEHHSM peakiuil,
MPOTEKAIOIIMX C YYaCTUEM IIIEJIOYHBIX METAJUIOB U UX COETMHEHUIN

47

KécTtkocTh BOJBI U

CHoCcoO0BI €€ yCTpaHEeHus

[Tap.32

OOBSACHSIOT UTO TaKOE€ «KECTKOCTb BOJBDY. Pa3nmuyaroT BpeMEHHYIO U MOCTOSIHHYIO
KECTKOCTb BOJIBL. [IpenaratoT crnocoObl ycTpaHeHHs KEeCTKOCTH Bobl. [IpoBoasr,




HAOJIOAIOT M OIMUCHIBAIOT XUMHUYECKUH HKCHEPUMEHT, C COOIIOJCHUEM MpPaBUII
TEXHUKU 0€30I1aCHOCTH

48 ILp.Ne 6. «XKectkocTb [Tonyuaror, coOMparOT W PACIO3HAIOT yriaekucibii  ra3. OOpamarTcs ¢
BOJIBI U CIIOCOOBI €€ 1a00paTOpHBIM 000pYIOBaHHEM M HarpeBaTeNbHBIMU MPUOOPAMU B COOTBETCTBHH
YCTpaHEHUS» C INpaBWJIaMHM TEXHUKHU Oe3onmacHocTH. HaOnromaroT M ONMCHIBAIOT XUMHMYECKHIA
JKCIIEPUMEHT C IIOMOIIBIO PYCCKOTO (POAHOIO) s3bIKA M SI3bIKA XUMHH.
@opMyIUpPYIOT  BBIBOABI 110  pE3yJbTaTaM IPOBEIECHHOTO  JKCIEPUMEHTA.
CoTpyaHHUAIOT B Ipolecce yueOHOro B3auMOICHCTBHSL ITPH padoTe B rpymnmax

49 AJFOMUHUI U €ro [Tap.33 | XapakTepus3yroT aalOMUHUN II0 €ro noJjoxxkeHuto B llepmonnmueckoil cucreme

COCAUHEHHUS xuMudecknx 3nementoB /. . MenaeneeBa. ONMCHIBAIOT CTpOCHHE, PU3UIECKUE H
XMMHMYECKHE CBOMCTBA QJIIOMHMHMS, IOATBEPXKAAs HMX COOTBETCTBYIOIIHUMU
ypaBHeHHSAMU peakuuid. OOBSICHSIIOT BOMCTBEHHBIH XapakTep XHMHUYECKUX
CBOMCTB OKCHJA U TUAPOKCUIA AITFOMUHUSL.

50-51 DKene3o u ero coenunenust | [lap.34 | Xapakrepusyror mnojiokeHue xene3a B [lepumonnueckoid cucTeMe XHUMHUYECKUX
UL.p.Ned1-42 aementoB JI. M. MenzaeneeBa, ocoOeHHOCTH cTpoeHHs aroMa. ONUCHIBAIOT

¢usznyeckue W XMUMHUYECKHE  CBOWCTBA  JKelie3a,  IOATBEpXKIas  UX
COOTBETCTBYIOIIUMH ~ ypaBHEHMAMHU peakiuil. OOBACHAIOT HalIW4yMe JIBYX
reHeTHYeCKUX pAAOB coeluHeHWi »kenesa Fe’+ um Fe** . Vcramasnmparor
3aBUCUMOCTh 00JacTeil MpUMEHEHNUs XkKelle3a U ero CIUIaBoB OT cBOMCTB. IIpoBoasT
pacuérel MO0 XMMHMUYECKUM (opMyJiaM U YpPaBHEHHUSM pEaklUi, MPOTEKAaIoMIMUX C
Y4acTHEM JKEJIE3a U €T0 COEANHEHU.

52 [1.p. Ne 7 «Pemenue DKCHepUMEHTAIbHO HCCIIENYIOT CBOWCTBAa METAUIOB M UX COEIMHEHUH, pelaTh
DKCIEPUMEHTAIbHBIX SKCIEpUMEHTalbHbIE 337jaud 1Mo TeMe «Metaiby. Pabotaor ¢ pabopaTopHbBIM
3ajad 1o TeMe 000py/I0BaHUEM U HarpeBaTelbHBIMU MPUOOpPaMU B COOTBETCTBHM C MpaBUIIAMHU
«MeTamias» TEeXHUKU Oe3omacHocTH. HabmromaroT cBoicTBa METAUIOB M MX COEAMHEHUH H

ABJIICHUM, TNPOUCXOMANMX € HHUMH. ONUCBIBAIOT  XUMHUYECKHHM OSKCIEPHUMEHT.
@opMyIUPYIOT BBIBOJIBI 110 PE3YJIbTaTaM IPOBEJEHHOTO SKCIIEPUMEHTA.
53 Kopposzus metayioB  u | Ilap.35 | OOBACHAIOT YTO Takoe KOppo3us. PazanuaroT XUMHUECKYIO U SJIEKTPOXUMHUECKYIO

CIIOCOOBI 3aIUTEI OT HEE

Koppo3uu. WIuIocTpupyroT MOHATHUS «KOPPO3USL», «XUMHYECKas KOPPO3US»,
«ONEKTPOXUMHUYECKAss KOPPO3Us» MpUMepaMu. XapaKTepU3yIT CIOCOOBI 3allUThI
METAJJIOB OT KOPPO3UU




54-55

Mertaisl B Ipupoe.
[TonsiTHE O METAILTYprun

[Tap.36

Knaccupunupyror popmbl IPUPOTHBIX COSTUHEHNUH METAIIIOB.

XapakTepu3yloT oOle Croco0bl MOJy4eHUs METAuIOB: IUPO-, THUIAPO- MU
NEKTpOMETAILTYprun. KOHKpETU3UPYIOT 3TH CIOCOOBI IPUMEPAMU U YPaBHEHUSAMHU
peaKIMii ¢ COCTaBICHUEM DJICKTPOHHOI 0 OanaHca.

OnuceIBalOT TOMEHHBIN MPOILECC U AIEKTPOJIUTUUECKOE IIOJyUEHUE METAIIIOB.
PasinyaroT 4€pHble U LIBETHBIE METAJUIBI, YyTYHBI U CTAIU

56 0O6001IIeHNE 3HAHUI 10 O060011at0T U CHCTEMAaTU3UPYIOT CBOU 3HAHUS 110 Teme: «Metamie. [Ipumensior
reme «MeTauibi» Ha MpaKTHKE paHee U3yueHHBIN MaTepual, paboTas 1o rpymaM ¢ 3aJaHUsIMH
Pa3HOT0 YPOBHsI CI0KHOCTH
o7 Kontposnpnas padora Ne3 mo reme «MeTtaibh
XuMus U OKpykaomas cpeaa (2 4)
58 X MTMHAYECKHUN cocraB | [lap.37 | WuTerpupyror cBeneHus mo pusmueckoid reorpaduu B 3HAaHUS O XUMHYECKON
IUIAHETHI 3EMIIA. OpraHM3alMY IIJIaHEThl. XapaKTepU3yT XUMUYECKUI COCTaB I€0JIOTHUECKUX
ULp. Ne43 o0osiouek 3emun. Pa3nnyaroT MUHEpabl M TOPHBIE TOPO/Ibl, B TOM YHCJE U PYJIb
59 Oxpana [Tap.38 | XapakTepu3yrOT HMCTOYHHKM XUMHUYECKOI'O 3arpsi3HEHUS OKpYXKalolleld Cpelbl.
OKPY’KaIOIEeH cpeabl OT OnuceiBalOT IN100aNbHBIE YKOJIOTMYECKUE MPOOJIEMBbl YEJIOBEUECTBA, CBSI3aHHBIE C
XUMHUYECKOTO XMMHMYECKUM 3arpsAsHeHueM. llpeuiaraloT nyTM MUHUMHU3aLUM  BO3JAEHCTBUSA
3arpsi3HEHUS XUMHUYECKOTO 3arpsi3HEHMS Ha OKpyXXaroulyro cpeny. IlpuBomsat mnpumepsl
MEXYHapOJAHOTO COTPYJHHYECTBA B OOJIACTH OXpaHbl OKpYyXaromeil cpelsl oT
XUMHUYECKOI0 3arpsi3HEHUS
O0o0menne 3HaHUH 110 XMMHH 32 KypC OCHOBHOM IKO0JbIL. [Toaroroeka k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHy
(019) (79)
60 Bemecrsa ITap.39 | IIpencrasnstor uHpopmanuio no teme «Ilepuonnueckuit 3akon u Ileprnoanueckas
cuctema [[. . MennueneeBa B CBeTe TEOpUHM CTPOCHHUS aTOMa» B BHJE TaOIWII,
CXEM, OIIOPHOIO0 KOHCHIEKTa, B TOM uuciae ¢ mnpumeHeHueM cpeacts HKT.
Bremmonnstor TecTtoBble 3amaHus 1Mo TeMe. lIpencraBinsioT nHGOPMAIUIO 10 TeMe
«Buapl XMMHUYECKHX CBSI3€M M THUIIBI KPUCTAUIMUECKUX pEMIETOK. B3anmmocssas3b
CTPOEHHMSI M CBOMCTB BEIIECTB» B BHI€ TA0JIUII, CXEM, OIIOPHOTO KOHCIIEKTa
61 XMMUYECKHE peaKluu [Tap.40 | IIpencrasnstor uHGopManuio o teme «Kiaccuuranys XMMAYECKUX peaKIuii 1o

pa3nuuHbIM npu3HakaMm. CKOPOCTh XUMHUYECKHUX PEAKIIN» B BUJIC TAOJIHII, CXEM,
OMOPHOTO KOHCIIEKTa, B TOM yuciie ¢ mpumeHeHueM cpeacts UKT. Beimonusitor
TECTOBBIC 3a7aHus 10 Teme. Xapaktepu3yioT OBP, okuciurens 1 BOCCTaHOBUT.




62-63

OcHOBBI
HEOPraHUYECKOM
X AMHAH

[Tap.41

XapaktepusyloT oO0mme, OCOOCHHbIE W WHAWBUIYalbHbIE CBOMCTBAa KHCIOT,
OCHOBaHUM, COJIEH B CBETE TEOPUU DIEKTPOJIUTHYECKON JIHUCCOLMALINU.
ApPryMEHTHpPYIOT BO3MOYKHOCTb IPOTEKaHUs XMMUYECKUX pEaKLUil B pacTBOpax
UIEKTPOJIUTAX UCXOA U3 ycinoBui. KiaccupuuupyroT HeopraHuuecKkue BelecTBa
II0 cOCTaBy M cBoWcTBaM. [IpMBOIAT INpUMEpBbl IPEACTABUTENIEH KOHKPETHBIX
KJIACCOB M I'PYII HEOPraHUYECKUX BELIECTB

64 [ToBTOpEHUE U BBINOJIHAIOT TECTHI U YIPAXKHEHUS, PELIAIOT 3aJa4H 110 TEME.
00001IIeHKE TT0 TEME. [TpoBoAAT OIIEHKY COOCTBEHHBIX JOCTHIKEHHUH B YCBOCHHH TEMBI.
HOILFOTOBKa K KOppCKTHPYIOT CBOM 3HAHUA B COOTBCTCTBHHU C INIAHUPYCEMBIM PC3YyJIbTaTOM
KOHTPOJILHOH paboTe

65 [Ipomexxyrounast arrecrauusi. KontposbHas padoTa

66 Amnanu3 KOHTpOJIbHOW padoThl. [lofBeieHne HTOTOB roja.

67-68 PesepBHOE Bpemsi




