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PaGouas mporpamma yueOHOTO TipeaMera «Xumus» s 8-9 kimaccoB (nanee — Pabouast mporpamma mo XMMHH) COCTaBICHA B COOTBETCTBUU C
denepalibHBIM TOCYAAPCTBEHHBIM 00Pa30BATENbHBIM CTaHAAPTOM OCHOBHOTO obmiero ob6pazoBanus (OI'OC OOO), yTBepKAEHHBIM MPUKA30M
MunuctepctBa obpazoBanusi U Hayku Poccuiickoit @eneparuu ot 17.12.2010 Ne 1897 (pen. 21.12.2020), ¢ y4éroM HpUMEPHOM OCHOBHOM
o0pa30BaTeNpHON MpOrpaMMbl OCHOBHOI'O 00Iero oOpa3oBaHus, ogoOpeHHON DepepanbHbIM yueOHO-METOIUYECKUM OOBEAMHEHHEM 10 00IIeMy
oOpazoBanuio (mporokoi 3aceganust oT 08.04.2015 Ne 1/15), aBTopckoit mporpammsl o Xumuu s 8-9 kiaccos nox penakuueit O.C. 'abpuensiHa.
[IpenogaBanue ocyiecTBisiercs mo yueOnukam: «Xumus 8» u «Xumus 9» aprop O.C. ['abpuensn uznarensetso Jpoda.

Pabouas mporpamMma mo XuMumM sBISeTCs HeoTbemieMoil dacThio OOpaszoBatenbHOW mporpammbl OOO Ilkonsl W UCHONB3yeTcs Uis
COCTaBIICHHS KaJICH/IaPHO-TEMAaTHYECKOTO TUIAHUPOBAHMSI YI€OHOTO MpeIMeTa Ha COOTBETCTBYIOUINH YUeOHBIH IO/,

Peanuzanus [Tporpammel obecrieunBaet BoinosiHeHue TpedoBanuii @I'OC OO0 u goctuxeHue ciaeayrommux ocHoBHbIX neneir O00:

- obecrieueHre JMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS [Iporpammsl;

- obecrieyeHNe OBJIAJCHUS YYALUIUMHUCS OCHOBAMHU YHMTATEIbCKOM KOMIIETEHIIMHU, MPUOOPETEHHS HWMHU HABBIKOB pabOThI ¢ HH(OpMaIlHEi,
y4acTHs B IPOEKTHOM EATENILHOCTH KaK ycIoBHe (OPMUPOBAHUS Y YUAITNXCA MEKIPEIMETHBIX TIOHSATHI;

- (hopMUpOBaHME Y YUYAIIUXCS Y YUAIIMXCSl YHUBEPCATIbHBIX YUE€OHBIX AEWCTBUH (PEryIsTUBHBIX, T03HABATEIbHBIX, KOMMYHUKATHBHBIX);

B TOM YHUCJIE C YUETOM CHEIM(PUKH MTpeIMeTa.

HN3yyeHne XUMHHM HA CTYIIEeHH OCHOBHOI0 00111er0o 00pa30BaHUsl HANPABJICHO HA JOCTHKEHHE CJICAYIOIINX HeJIeH:

1) dopmupoBanue y oOydarImUXCsl YMEHUSI BUAETh U NMOHUMATh LIEHHOCTh OOpa30BaHMs, 3HAUUMOCTb XMMHUYECKOTO 3HAHUS IS Ka)J10Tro
YeJloBeKa HE3aBUCUMO OT €ro MpodeccuoHaNbHON NeATeNIbHOCTH; YMEHHUS pa3nudarh (akThl U OLEHKH, CPABHUBATh OLICHOYHbIE BBIBOJBI, BUAETh UX
CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSA3b KPUTEPHEB C ONPEJECICHHON CUCTEMOM 1IeHHOCTE!, (hOpMyInpoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3ULHIO;

2) dbopmupoBaHue y 00Yy4arOIIMXCS LEIOCTHOrO IMPEACTABICHUS O MUPE U POJIM XHMHUHU B CO3JaHUM COBPEMEHHOH €CcTeCTBEHHO-HAay4HOI
KapTUHBI MUPA; YMEHHUSI OOBACHATh OOBEKTHI M MPOILIECCHl OKPYXKAIOIIEH NeHCTBUTEIBHOCTH — MPUPOJHOM, COLMANBHOM, KYIbTYPHOM, TEXHUUECKON
CpE€bl, UCTIOJB3YS ISl 3TOT0  XUMHUYECKUE 3HAHMS,

3) npuoOpereHue OOYyYaIOUMMHCS ONbITa Pa3HOOOPa3HOW NEATEIBHOCTH, MO3HAHMUS W CAMOIO3HAHUS; KIIOUEBBIX HABBIKOB (KITIOUEBBIX
KOMIIETEHTHOCTE), UMEIOIINUX YHMBEPCAJIbHOE 3HAUYEHUE JUI PA3IUYHBIX BUJAOB JIEATEILHOCTH: pEIIEHHs MpoOJieM, MPUHATUS pelIeHUl, MoucKa,
aHayn3a 1 00paboTKK MHGOPMALIUK, KOMMYHHKATUBHBIX HAaBbIKOB, HABBIKOB MU3MEpPEHUH, COTPYJHUYECTBA, 0€30IaCHOr0 00palleHus ¢ BelecTBaMH B
MOBCETHEBHOM KU3HH.

OO0mas xapakrepucTuka yueOHoro npeamera XuMus.



OcobeHHoCTH COACPIKAHUA O6y‘ICHI/I$I XHMMHH B OCHOBHOH IIIKOJIE O6YCJ'IOBJ'IGHI)I CHGHH(i)HKOﬁ XHUMHHU KAaK HAYKH W IIOCTAaBJICHHBIMHU 3ajjadyaMu.
OCHOBHBIMHA HpO6HeMaMI/I XHUMHHU ABJIAIOTCA U3YYCHHUE COCTaBa MU CTPOCHHUA BCIICCTB, 3aBUCUMOCTH HUX CBOMCTB OT CTPOCHUA, TOJYUCHUEC BCIICCTB C
3aJaHHBIMHU CBOﬁCTBaMH, HUCCICIOBAaHUC SaKOHOMepHOCTeﬁ XUMHYCCKHUX peaKHI/Iﬁ u HYTeﬁ yIopaBJI€HHUA HMH B LEIAX IIOJIYYCHHSA BCHICCTB,
MaT€puraoB, DOHCPIUM. HOBTOMy B HpHMepHOﬁ IporpamMme 1o XMW HAIUIK OTPaKCHUEC OCHOBHBLIC COACPKATCIIbHBIC JIMHHUH:

® BCIIECTBO — 3HAHHUA O COCTaBE W CTPOCHHM BEIICCTB, MX BAXHEHIMX (PU3NUECKHMX U XUMHUYECKHX CBOWCTBAX, OMOJOTHYECKOM
JIEHCTBHU,
® XHWMHYECKas peakius — 3HAHUS 00 YCIOBHUSX, B KOTOPBIX MPOSBISIOTCS XMMHUYECKHE CBOWCTBA BEIIECTB, CIIOCO0AX YIPABICHHUS

XUMUYECKUMHU MPOLECCAMU;

® TMPUMEHEHHUE BEIIECTB — 3HAHMSA M OIBIT MPAKTHUYECKOW NIEATEIBHOCTH C BEIIECTBAMH, KOTOPhIE HanOOJIee 4acTo yIMOTPEOISIOTCS B
IIOBCEJHEBHOM KU3HH, IIMPOKO HUCIIONIB3YIOTCS B IPOMBIIIJICHHOCTH, CEIbCKOM X031 CTBE, HA TPAHCIIOPTE;

® 3pIK XMMHUH — CHCTE€Ma BaXHEHIIMX MOHATHUM XMMHUU U TEPMHHOB, B KOTOPBIX OHM OIMCBHIBAIOTCS, HOMEHKJIATypa HEOPTaHMYECKUX
BEIIECTB, T. €. HMX Ha3BaHWs (B TOM 4YHCIE M TPUBHAIbHBIC), XUMHUYECKHE (DOPMYIJBI M YpaBHEHHS, a TaKKe IpaBHJa IMEPEBOAA
UH(POPMALIUU C €CTECTBEHHOTO S3bIKa Ha S3bIK XUMHUH U 00paTHO.

[TockOBKY OCHOBHBIE COJEPKATEJIBHBIE JIMHMM IIKOJIBHOIO Kypca XMMHMHM TECHO IEPEILIETEHbI, B IPUMEPHON IpPOrpaMMe COJEp)KaHHE
IIPEJCTABICHO HE IO JHMHUAM, a Mo pa3zaenaMm: «OCHOBHbIE MOHATUS XUMUHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX IpeAcTaBiaeHuil)y, «llepuoanyeckuit
3aKOH U TMepuoJuyeckas cucreMa xumuueckux snemeHToB [I. M. MenneneeBa. CrtpoeHue BemecTBay, «MHOroo0opasue XUMHYECKUX PEAKLUN»,
«MHorooOpasue BeIecTBY.

Onucanue Mecra yueOHOro npeamMera XuMus.

OcoOeHHOCTH cofiepx)aHus Kypca «XHUMHUsD» SBISAIOTCA TJIaBHOM MPUYMHON TOTO, YTO B 0a3ucHOM ydeOHOM (0Opa3oBaTelbHOM) IUIaHE 3TOT
MPEIMET TMOSBIISCTCS TOCIETHIM B PSTy €CTECTBEHHO-HAYUHBIX JAUCIUIUINH, TIOCKOJIBKY JIJIsl €T0 OCBOCHUS IIKOJFHUKH JOJDKHBI 00J7a/1aTh HE TOJBKO
OTIpeIeIEHHBIM 3aI1acoM TIPEIBAPUTENBHBIX €CTECTBEHHO-HAYUHBIX 3HAHUW, HO M JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.

[TpumepHas mporpamma Mo XMMHHU JJIsl OCHOBHOI'O O0ILEro oOpa3oBaHMs COCTaBJIeHa M3 pacyeTa 4acoB, YKa3aHHBIX B 0a3MCHOM yueOHOM
(oOpa3oBarenbHOM) IUIaHE 00pa30OBATENbHBIX YUPEXKACHUN 00Iero obpazoBaHus, ¢ yueToM 25 % BpeMeHH, OTBOAMMOIO Ha BapUaTHBHYIO YacTh
IpOrpaMMbl, CoOJiepKaHHe KOTOpoi QopmupyeTcst aBropamu pabouux mporpamMm. MHBapmaHTHash 4acTh JIOOOrO aBTOPCKOTO Kypca XUMHMH ISt
OCHOBHOM HIKOJIBI JOJDKHA TOJTHOCTHIO BKJIIOYATh B ce€0sl coJiepKaHue MPUMEPHOIl porpaMMebl, Ha OCBOeHHE KoTopoil otBoauTcs 105 4. OcTaBiunecs
35 4 aBTOpHI pabouMX MPOrpamMM MOTYT UCIIOJIB30BaTh TSl BBEACHUS JOTIOTHUTEIBHOTO COIEPIKAHHS O0ydeHHSI.

OnucaHue HEeHHOCTHBIX OPMEHTHPOB cojiep:KaHusl y4eOHOro npeamera XuMus.
Ilnanupyemsble (IMYHOCTHBIC, METANIPEIMETHBIC U NPEAMETHBIE) pe3y/IbTaThbl 0CBOCHHS Y4eOHOro npeaMera Xumus.



JlesarenbHOCTh 00pa30BaTENbHOIO YUpexKJIeHHsl o0uero odpa3oBaHus B OOy4EeHMHM XMMHHU HalpaBlieHAa Ha JOCTHXKEHHE OOydyaroIMMUCS
CIIENYIOIINX JAUYHOCHIHBIX PE3Y/IbMAMmoe6:

1) B LIEHHOCTHO-OPHEHTALIMOHHOM c(epe — UYyBCTBO TOPAOCTH 3a POCCUHCKYIO XUMHMUYECKYIO HayKy, I'YyMaHH3M, OTHOLUIEHHE K TpYAIy,
L[EJIEYCTPEMIICHHOCTB;

2) B Tpy0BOii chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODPY JajbHENIIeH 00pa30BaTeIbHON TPACKTOPHH;

3) B mo3HaBaTeIbHOMN (KOTHUTUBHOW, HHTEIJICKTYAJIbHOM) chepe — yMEHHUE YIPaBIATh CBOCH MO3HABATEIBHOM ESITEIbHOCTBIO.

Memanpeomemupimu pe3yibmamamu OCBOCHUS BbITYCKHUKaMH OCHOBHOM IIKOJIbI TIPOIPAMMBI 110 XUMUU SIBJISIOTCS:

1) HUCIIOJIB30BaHUC YMCHI/Iﬁ U HAaBBIKOB pPa3JIMYHbBIX BUIOB [IO3HaBaTEIbHOU ACATCIIBHOCTH, IMPUMCHCHHUC OCHOBHBIX MCTOJOB ITIO3HAHHA
(cucTeMHO-MH(DOPMAIIMOHHBIN aHAIH3, MOJICIIMPOBAHKE) JIJISl H3YUCHHUS PA3JIUYHBIX CTOPOH OKPYKAIOIICH JeHCTBUTEILHOCTH,

2) HCIOJB30BaHME OCHOBHBIX HHTEIUICKTYAJIBHBIX oOlepanuid: (GopMylupoBaHHE THUIIOTE3, aHAIM3 W CHUHTE3, CpaBHEHHE, 0000IICHUE,
CHCTEMaTH3allUs, BBISBICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB;

3) yMeHHE TeHEpUPOBATh HJICH U ONPENENIATh CPEACTBA, HEOOXOIUMBIE IS UX PeaTU3alliH;

4) yMeHMe ONpeeNaTh LEIH U 3aJ1a4M JesTEIIbHOCTH, BHIOMPATh CPEACTBA pealln3alliy LEIN U IPUMEHSTh X Ha PAKTUKE;

5) UCHOIB30BaHUE PA3IMYHBIX UCTOUHUKOB IS [IOJyYEHUSI XMMUUYECKON HHPOpMAaIIUH.

Ilpeomemnvimu pezynvmamamu OCBOCHUS BBIITyCKHUKAMUA OCHOBHOH IIKOJIBI TPOTPAMMBI 110 XUMHH SIBIISTFOTCSL:

1. B no3naBarensHOI cdepe:

- JaBaTh OIPENETCHUs] M3YyYEHHBIX MOHSATUMN: BEIIECTBO (XMMHUYECKUN 3JIEMEHT, aTOM, MOH, MOJEKyJa, KpHUCTaJUIMYecKas pEeIIeTKa,
BELIECTBO, MPOCThIE U CJIOXKHBIE BELIECTBA, XUMUYECKasi (popMmyna, OTHOCUTEIbHAsI aTOMHas Macca, OTHOCUTENIbHAs MOJIEKYyJsipHas Macca, OKCHbI,
KHCIIOTBI, OCHOBaHUSA, COJH, aM(pOTEpHOCTb, MUHJIMUKATOP, MEPUOJNYECKUN 3aKOH, MEpUOJNYECcKas cUCTeMa, NepHojuydecKas Tabaula, W30TOIbI,
XUMHUYECKas CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIIEHUS, AJIEKTPOJIUT); XUMUYECKash PEeakius (XMMUYECKOE ypaBHEHHE, TIeHeTHYecKas
CBSI3b, OKHUCJIEHUE, BOCCTAHOBIICHHE, HJIEKTPOJIMTHUECKAs TUCCOLUAIIHS, CKOPOCTh XUMUYECKOH peakinn);

- OINMCHIBATh JIEMOHCTPAIIOHHBIE M CaMOCTOSITEIbHO MPOBEACHHBIE SKCIIEPUMEHTHI, HUCIOJIb3YS JJIsl 3TOTO €CTECTBEHHBIH (pyCCKHiA,
POJIHOI) SA3BIK U SA3BIK XUMHH;

- OMMCBIBATh M Pa3JINYaTh U3YUEHHBIE KJIACCHl HEOPTaHUYECKUX COEAMHEHUH, IPOCTHIE U CIOKHBIE BEIIECTBA, XUMUYECKHUE PEAKIINH;

- KJ1acCU(UIIUPOBATh N3yUYeHHbIE OOBEKTHI U SIBJICHUS;

- Ha0JI0/1aTh AEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO MPOBOIMMBIE ONBITHI, XUMHUUECKHUE PEAKINH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JieNlaTh BBIBOJIBI M YMO3aKIJIIOUEHUS W3 HAOMIOACHWN, W3YYEHHBIX XUMHYECKHUX 3aKOHOMEpPHOCTEH, IPOrHO3UpOBAaTh CBOWCTBA
HEN3YYEHHBIX BEIECTB 10 aHAJIOTUN CO CBOMCTBAMU M3YYEHHBIX;

- CTPYKTYpUPOBATh U3YUYEHHBIN MaTepHall U XUMHUYECKYIO MH(POPMAIIHIO, MTOTYYEHHYIO U3 JPYTUX UCTOYHHUKOB;



- MOJICIMPOBAaTh CTPOCHHE AaTOMOB 3JEMEHTOB IEPBOIO — TPEThEro MNEepHOJOB (B paMKax M3YYEHHBIX IIOJIOXKEHUH Teopuu O.
Pesepdopna), cTpoeHne npocTemmx MoJIeKy.

2. B nieHHOCTHO-OpHEHTaMOHHOI chepe:

- aHAJTM3UPOBaTh M OIICHWBATH IIOCIEICTBHUSA Ui OKpPY)KAOUIeW cpeapl OBITOBOM M TMPOM3BOJACTBEHHOW IESTEIBHOCTH 4YellOBEKa,
CBSI3aHHOH C repepabOTKOM BEIECTB.

3. B tpynoBotii chepe:

- IMpOBOAUTD XUMHUYCCKHH 9KCIICPUMCHT.

4. B cdepe 6e3onacHoCTH KHU3HENEATETHHOCTH:

— OKa3bIBaTh IMEPBYI0 IOMOIIb MpPH OTPABICHMUSX, OXOrax M JAPYrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U J1a0OPATOPHBIM
o0opyoBaHUEM.

Ha 6aze nentpa «Touka pocra» obecneumBaercs peajiuzaius oOpa3oBaTEIbHBIX MPOTrpaMM €CTECTBEHHO-HAYYHOM U TEXHOJOTUYECKOU
HaNpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHUH C TpeOOBaHMAMHU 3aKOHOJATEIbCTBA B cdepe 0Opa3oBaHHs C Y4ETOM pPEKOMEHIANN
®denepanbHOTO CTaHAAPTA YIEOHOTO MpeaAMETa « XUMHUS».

OO6pa3oBarenbHas IporpaMma MO3BOJIIET MHTETPUPOBATH pealn3yeMble MOJIXOJbl, CTPYKTYPY U COJAEp)KaHHME MPHU OpraHU3aluu OoOyueHUus
xuMuH B 8-9 kiaccax, BBICTPOGHHOM Ha 0a3e J11000To U3 JOCTYIHBIX yueOHO-MeToauuecknx komruiekco (YMK).

Hcnonb3oBanue o6opynoBanus «Touka poctay npu peanuzanuu 1aHHoi OIl mo3BossieT co31aTh yCIOBHSL:

° JUTSL pacIIupPEeHUs COIepKaHUsI IITKOJIFHOTO XUMHUUYECKOTO 00pa30oBaHus;

° JUTS TIOBBIIIIEHHUS TI03HABATEIbHOM aKTUBHOCTH O0YUaIOIIUXCS B €CTECTBEHHO-HAYYHOM 001acTH;

° JUIS Pa3BUTHUS JIMYHOCTH peOeHKa B Mpoliecce O0yuyeHUs: XMMHUHU, €r0 CIOCOOHOCTeH, (OPMUPOBAHUS U YAOBIETBOPEHHS COIUAIBHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTENH;

° Ui pabOThl C OJAapeHHBIMU IIKOJHHUKAMH, OpTraHU3allMd HMX Pa3BUTHS B Pa3IHYHBIX 00JacTAX 00pa30BaTeIbHOW, TBOPYECKOH
JIeSITEILHOCTH.

Jlns u3ydenust npeamera «XUMHUs» Ha dTare OCHOBHOTO 001iero oopa3oanus orsoautcs 140 yacos:

8 ximacc — 70 gacos, 9 ximacc — 70 gacos.

Jannas oOpa3oBaTenbHas TporpamMma OOECIeYWBAET YCBOCHHE YUYAIIUMHUCS BAXKHEHIIMX XUMHUYECKUX 3aKOHOB, TEOPHM W TOHSTHIA,
dbopMHUpyeT TpEACTaBICHHUE O POJU XMMHUU B OKPYXKAIOIMEM MHPE M KU3HH 4YeloBeka. [Ipw 3TOM OCHOBHOE BHHMAaHHE YIENSETCS CYITHOCTH
XUMHUYCCKUX peaKHI/Iﬁ U MCTOJaM X OCYIICCTBIICHUA.

OaHUM M3 OCHOBHBIX NMPHUHIMIIOB MOCTPOEHUS MPOTpaMMBbl SIBISETCA MPUHIMUI JOCTYMHOCTH. DKCIEPUMEHTANbHBIE JaHHbBIE, MOJTYYEHHBIE
YUYaIlMMUCS. TPU BBINOJTHEHUH KOJMYECTBEHHBIX OMBITOB, MO3BOJSIOT YYAIIUMCS CAaMOCTOSITEIBHO JENIaTh BBIBOJbI, BBIABIISATH 3aKOHOMEPHOCTH.
[Toxxo/ib1, 3aJI0)KEHHBIE B COJIEPKAaHUE TPOTPAMMBI Kypca, CO3/Ial0T He0OXOUMbIE YCIOBUS IS CHCTEMHOTO YCBOCHHSI YIAIIUMUCS OCHOB HAYKH, IS



o0ecrnieueHrs pa3BUBAIOIIEIO U BOCIUTHIBAIOIIETO BO3IECHCTBUSL O0yUeHUsI Ha TUMYHOCTH ydaierocs. opmupyemble 3HaHUS TOJKHBI CTaTh OCHOBOM
CUCTEMBI YOSK/IEHUH MIKOJIbHUKA, [ICHTPAIBHBIM SIPOM €0 HAYYHOTO MHUPOBO33PEHHUS.

IIpumepHoe TemMaTHYecKoe IUVIAHUPOBaHHMEe §-9 KJlacC ¢ HCHOJH30BAHHEM CPeICTB O0y4YeHHMs] W BOCHUTAHUS IEHTPa 00pa30BaHUsA
€CTeCTBEHHO-HAYYHOM M TEeXHOJIOrn4YecKoil HanpaBjeHHocTell «Touka pocra» emorpu Ilpunoxenue 1

Conep:xkanue yyeoHoro npeamera Xummus 8 - 9 kiacc.

8 ki1acc (2 4 B Heae10; Beero 70 4)

Beenenue (5 4)

XHMHsL — HayKa O BEIIECTBAX, UX CBOMCTBAX U NPEBPAILECHUSX.

[ToHsATHE O XUMHYECKOM IIEMEHTE U (POpPMax €ro CyIIeCTBOBAHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CJIOXKHBIX BEIIECTBAX.

[TpeBpamenwus BeniecTB. OTINYNE XUMHUUECKUX PEAKIUN OT PU3NUECKUX SBJICHUN. POb XMMUHN B )KM3HU YenoBeka. XeMopuius u XxeMopoous.

Kpartkue cBeneHus W3 UCTOPUU BO3HUKHOBEHUS W pa3BuThsA xumud. [lepuon anxumum. [lonstue o ¢umocopckom kamue. Xumust B X VI B.
PazButne xumun Ha Pycu. Ponbs 0oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHMH XMMHYECKOW Hayku — padoTel M. B. JlomonocoBa, A. M. bytneposa, /I. 1.
Meneneesa.

XUMHUECKas CHMBOJIMKA. 3HAKH XUMHUECKHMX OHJIEMEHTOB U TPOMCXOXAEHHUE WX HazBaHuil. Xumuueckue (opmynsl. MHIOeKcs u
kodpuurenHTsl. OTHOCUTENBbHBIE aTOMHAs U MOJIEKYJISIpHasi Macchl. PacueT MaccoBoOi JOJIM XMMHUYECKOT0 3JIEMEeHTa o (opMyIie BEIIeCTBa.

[Tepuonuueckas cucrema xumuuyeckux snemeHToB [I. M. MenzeneeBa, ee CTpykTypa: Majble U OOJbIINE MEPHOABI, IPYIIBl U MOATPYIIIIHI
(rmaBHas u nobouHas). [lepuoauueckas cucremMa Kak CripaBOYHOE OCOOME AJIs TTOTYUYEHUS CBEICHUH 0 XMMUYECKHX 3JIEMEHTaX.

Pacuemnvie 3a0auu. 1. HaxoxxJeHHE OTHOCUTEIBHOW MOJEKYJISPHOW Macchl BEIIECTBA MO €ro XuMudeckoi Qopmyse. 2. Boruncienue
MaccOBOM J0JIM XUMUYECKOTO JIEMEHTA B BEIIECTBE 10 €ro hopmysie.

Ilpakmuuecxas paboma Nel. IlpaBuna TeXHUKHA 0€30MACHOCTH NpH paboTe B xuMuueckoM kabumHeTe. [Ipuemsl oOpareHus ¢ 1abopaTopHbIM
000py/I0BaHUEM U HarpeBaTeIbHBIMU TPHUOOPAMHU.

TEMA 1

ATOMBI XUMHYECKHUX 3j1eMeHTOB (10 u)



AToMBI Kak (hopMa CyIIeCTBOBAHUSI XUMHUECKHUX AJ1eMeHTOB. OCHOBHBIE CBEICHUS O CTPOSHUH aTOMOB. J[0Ka3aTenbCTBa CIOKHOCTH CTPOCHUS
atoMoB. OmnbIThl Pesepdopaa. [lnanerapuas Mmosienb CTpOCHUS aTOMA.

CoctaB aTOMHBIX flep: NPOTOHBI M HeWTpoHbl. OTHOCUTENbHAas aTroMHas Macca. B3auMOCBS3b MOHATHI <«IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHASI aTOMHAs Maccay.

M3MeHeHure yncia MpOTOHOB B sIIPe aToMa — 00pa30BaHKUE HOBBIX XUMHUYECKUX IJIEMEHTOB.

V3MmeHeHne 4ucia HEWTPOHOB B sjpe aroma — oOpa3zoBaHue H30TONOB. COBPEMEHHOE OMpPEIEICHHE MOHSITHS «XUMUYCCKUU SJIEMEHT.
N3oTtornbl Kak pa3HOBUAHOCTH aTOMOB OJTHOTO XMMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 000J0YEK aTOMOB XUMH4YECKHX 3meMeHTOB Ne 1—20 mepuoamueckoit cucremsl J[. . Mennaeneena.
[TonsiTHE O 3aBEPILIEHHOM U HE3aBEPIICHHOM JIEKTPOHHOM CJI0€ (IHEPreTHUECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenpaeneeBa M CTpoeHHE aTOMOB: (PU3UYECKHIl CMBICT MOPAIKOBOIO HOMEpA
3JIEMEHTa, HOMepa IPyMIibl, HOMepa Mepruoa.

V3MeHeHre 4Ymclia 3JIEKTPOHOB Ha BHEIIHEM JJEKTPOHHOM YPOBHE aroMa XHMMHMYECKOTO JJIeMEHTa — OO0pa3OBaHUE MOJIOKHUTEIbHBIX U
OTPUIATEIILHBIX HOHOB. MIOHBI, 00pa30BaHHBIC ATOMaMH METAJUIOB U HeMeTaIIOB. [IpHYrMHbBI H3MEHEHHSI METAJUTMYECKUX ¥ HEMETAUTHICCKUX CBOHCTB
B [IEPUO/IaX U TpyMMax.

OO0pa3oBanue OnHAPHBIX coeauHeHu. [TorsITHE 00 MOHHOH CBsi3H. CXeMbl 00pa30BaHUS HOHHOM CBSI3U.

B3anmoneiicTBie aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETANIOB MEXIy co00N — oOpa3oBaHHE IBYXAaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBaneHntHas HemonsspHasi XUMUYeCKas CBSI3b. DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3anmopeiicTBiie aTOMOB XHMHYECKHX JJIEMEHTOB-HEMETAJUIOB MeEXAy Cco00i — oOpa3oBaHHMe OWHAPHBIX COCJUHEHHH HEMETaJIOoB.
DneKTpooTpULAaTENbHOCTh. [IOHATHE O KOBAJIEGHTHOM MOJIIPHOM CBS3H.

B3anmopeiicTBiie aTOMOB XHMMHUYECKUX DSJEMEHTOB-METAIJIOB MEXIy co00i — oOpa3oBaHHE MeETaJUIMYeCKUX KpuctamioB. [loHarue o
METaJUIMYECKON CBSI3H.

Jemoncmpayuu. Moaenu aToMOB XMMHUYECKUX 3JIeMEHTOB. [lepronnueckas cuctema xumudeckux snemenToB 1. . Menneneena.

TEMA 2
IIpocteie BemecTBa (7 4)

[TonoxkeHue METAIOB U HEMETAJUIOB B IEPUOANYECKON CUCTEME XUMHUUecKux dieMeHToB . . Menneneesa. BaxkHeime npocTeie BEMECTBA
— METaJlIbI: JKeJe30, ATFOMUHUN, KalIbLIU|, MarHui, HaTpuii, kanuit. O0ume Gusndeckre CBONCTBA METAILIOB.



Baxmuelilue mnpocTele BellecTBA — HEMeETalulbl, OO0pa30BaHHbIE aTOMaMM KHCIOpOJAa, BOAOPOAA, a30oTa, cepwl, (ocdopa, yriepoaa.
CriocoOHOCTh aTOMOB XMMHYECKHMX 3JIEMEHTOB K OOpa30BAHMIO HECKOJIBKMX IPOCTBIX BEIIECTB — aJUIOTPONHUA. AJIOTPOIHBIE MOJU(PHUKALMU
Kuciopoaa, gpocpopa u ooBa. Merammmueckue 1 HEMETaNIMYeCKUe CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTENBHOCTh JAEJIEHUS MPOCTHIX BELIECTB Ha
METaJUIbl U HEMETALIBL.

[Tocrosnnas ABoranpo. KomnuectBo BemiectBa. Moib. MomsipHass macca. MossipHbelid 00beM ra3000pa3HbIX BeliecTB. KpaTHble eIuHUIIBI
KOJINYECTBA BEIIECTBA — MUJUIMMOJIb M KHJIOMOJIb, MIJTUMOJIIPHAst M KUJIOMOJISIPHAsT MacChl BEIECTBA, MUJITUMOJISIPHBIA U KMJIOMOJISIPHBIN 00bEeMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCIONb30BaHUEM OHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBII 00bEM ra3oBy, «IOCTOSIHHAS ABOTapo».

Pacuemnvie 3adauu.

1. Beluncnenure MOJISIpHOM Macchl BEIIECTB 110 XUMHUECKUM (popmyiam.

2. PacueTsl ¢ HCHOJIB30BAaHUEM MOHATHH «KOJIMYECTBO BEILIECTBAY», «MOJISIPHAS MACCay, «MOJISIPHBIM 00BEM ra3oB », « IOCTOSIHHAs ABOTaipo ».

Hemoncmpayuu. Tlonyuenue o3zona. OOpasupbl 0esoro U ceporo osioBa, 6emoro u kpacHoro ¢ocdopa. Hekoropsie MeTamibl U HEMETaJlIbl
KOJIMYECTBOM BelecTBa 1 Mosib. Mojienb MOJISIpHOTO 00beMa ra3000pa3HbIX BEILIECTB.

TEMA 3
CoennHeHHs XMMHYECKHUX 3J1eMeHTOB (14 1)

Crenenb okucneHus. OnpeneneHne CTeNeHn OKUCIECHUS SJIEMEHTOB 10 XUMU4eckoil hopmyie coequHenus. CoctaBienue Gopmya OMHAPHBIX
COeMHEHMH, O0IIHii crioco® X Ha3bIBaHUs. buHapHBIE COeNMHEHUS: OKCHUBI, XJIOpuIbl, cynbduasl u np. CocraBnenue ux gopmy:n. [IpeacraBurenu
OKCHJIOB: BOJA, YIJIEKUCIIBIN a3 U HeraueHas u3BecTh. [IpeacraBuTenu geTydnx BOJOPOJAHBIX COEAUHEHHUI: XJIOPOBOAOPOI U aMMHAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUA. PacTBOpUMOCTH OCHOBaHUII B Boje. Tabiuiia pacTBOPUMOCTH THUIPOKCHIOB W COJEH B BOJE.
[IpencraBurenu uienoyen: THAPOKCHABI HATpus, Kanuss W Kanplus. [loHsTHe O KadecTBeHHbIX peakuusx. Muaukartopel. M3MeHeHue OKpacku
WHJIUKAaTOPOB B LIEJIOYHOU Cpelie.

Kucnotel, ux cocraB m HazBanusa. Kmaccudukamus kucinoT. [IpemcraBurenu KHUCIOT: cepHas, COJITHAas M a30THas. V3MeHeHue OKpacku
WHJIUKATOPOB B KUCIIOTHOM Cpejie.

Cou KaK OpOU3BOJHBIE KUCIOT U OCHOBaHM. VX cocTaB u Ha3BaHus. PacTBopuMocTh coselt B Boze. [IpeacraBurenu conei: XJIOpua HaTpus,
KapOoHat u GocdaT KambIHsl.

AMop(dHBIE U KPUCTAUNIMYECKUE BEIIECTBA.



MexMOJIeKyIIpHbIE B3aUMOJCUCTBHUS. THUIBI KPUCTAIUTMYECKUX PEIICTOK: MOHHAS, aTOMHAs, MOJICKYJIApHAs U METAIMYECKas. 3aBUCHMOCTD
CBOMCTB BEIIIECTB OT THUIIOB KPUCTAIUTMYECKHUX PEIICTOK.

BemecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOSHUS. 3aKOH IMMOCTOSHCTBA COCTaBa ISl BEIIECTB MOJICKYJIIPHOTO CTPOSHUS.

Uuctele BemecTBa U cMecH. [IpuMepsl KHUIKHX, TBEPABIX W Ta3000pa3HbIX cMmecei. CBONCTBAa YMCTBIX BEIIECTB M cMecel. Mx cocras.
MaccoBast 1 00beMHas JOJIM KOMIIOHEHTa cMeCU. PacueTsl, CBsI3aHHBIC C UCIIOIb30BAHUEM IOHSITHUS (OIS,

Pacuemnvle 3a0auu. 1. PacueT MaccoBOil U 00OBEMHOI J0JIEH KOMIIOHEHTOB CMECH BEIISCTB. 2. BhIuMclieHHME MacCOBOM IOJU BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce pacTBOPEHHOIO BEIIECTBA U Macce pacTBopurelisa. 3. BeluucieHne Macchl pacTBOPSIEMOTO BELIECTBA U PACTBOPUTENS,
HEOOXOIUMBIX JIJIsl IPUTOTOBJICHHSI ONIPEICIICHHON MacChl pacTBOpPa C M3BECTHOM MAaCCOBOM J0JICH paCTBOPEHHOTO BEIECTRA.

Jlemoncmpayuu. OOpa3ibl OKCHIOB, KUCJIOT, OCHOBAaHUW M cojied. MoJenn KpUCTAUTMYECKUX PEHISTOK XJIOpHIa HaTpHs, ajaMmasa, OKCHJa
yraepona (IV). B3peiB cmecu Bogopoaa ¢ Bo3ayxoMm. CriocoObl pazneneHust cMecei. JJucTuisus Bobl.

Jlabopamopmvie onvimui.

1. 3HaKOMCTBO ¢ 0Opa3amMu BEIIECTB Pa3HbIX KJIACCOB.

2. Pa3nienienue cmecei.

Ipaxmuueckas pabomwi: Ne2 Ananu3 moussl U Bobl. Ne3. [IpuroroBieHne pacTBopa caxapa 1 onpeielicHue MacCOBOM JIOJI €r0 B pacTBOPE.

TEMA 4
HN3menenus, npoucxoasimue ¢ Bemecrsamu (124)

IlonsATHE SABIEHUN KaK HM3MEHEHUH, NMPOUCXOIAIIUX C BELICCTBAMU. SIBIIEHHs, CBA3AaHHBIC C U3MEHEHHEM KPHUCTAINIMYECKOIO CTPOEHUS
BEIIECTBA MPH MOCTOSIHHOM €ro cocTaBe, — (u3nyeckue siieHus. Gusznueckue siBICHUS B XUMUU: TUCTUIUIALUS, KPUCTATU3AIM, BbITapUBaHUE U
BO3TOHKA BEIECTB, IECHTPUPYTUPOBAHUE.

SIBneHus, CBsI3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, — XUMHUYECKHE peakuuu. [Ipu3Hakyu U yCIOBHUS NPOTEKaHUS XUMUYECKUX PEaKIIMil.
[TonsiTrie 00 9K30- U PHIOTEPMUUECKHUX peakluax. Peakiiuy ropeHust Kak YaCTHBIN Ciydail 9K30TEpMUUYECKUX PEAKIUH, MPOTEKAIONINX C BbIJICICHUEM
CBeETa.

3aKOH COXPAaHEHHUS MaccChl BELIECTB. XUMUYECKHE ypaBHEHHUS. 3HAaUeHUE UHJIEKCOB U Kod(uimeHToB. CocTaBieHUe YpaBHEHUN XUMHUECKUX
peaKkuuid.

Pacuersl Mo XxMMHYECKHM ypaBHEHUsM. PemieHue 3a7a4 Ha HaXOXKJEHHE KOJIMUYECTBA BEIECTBA, MACChl MM 00bEeMa MPOAYKTA PEAKIMU I10
KOJINYECTBY BEIIECTBA, Macce WM 00beMy MCXOJHOIO BellecTBa. PacueTsl ¢ MCHOIb30BAHUEM MOHATHS «I0JIs», KOTJa UCXOJHOE BEIIECTBO JTaHO B
BHJIE PACTBOPA € 3aJaHHON MacCOBOM J0JIEN PACTBOPEHHOI'O BEILECTBA UIIA COACPKUT ONPEIEICHHYIO OO TPUMECEH.



Peakuuu paznoxenus. [loHstue o ckopocTu xumuyeckux peakunii. Karanuzatopsl. @epMeHTHI.

Peakuuu coenunenus. Karanutuueckue u Hekatanutuyeckue peakiuu. O6paTumMblie 1 HEOOpATUMBbIE pEaKUu.

Peakuuu 3amenieHus. DIEKTPOXUMUYECKUH Pl HAPSKEHUI METaNIOB, €r0 MCIOJIb30BaHKUE ISl IPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS
peaxkuii Mex1y MeTajllaMy U pacTBOPaMU KUCJIOT. Peakiinu BRITECHEHUS! OJJHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYTrMMU MeTaJlJIaMu.

Peakmiu oOmena. Peakuiuu HeliTpanu3anuu. Y CJI0BHs MPOTEKAHUS PEAKIIMii OOMEHa B pacTBOpaXx /10 KOHIIA.

Tunbel XUMHYECKUX peakiuil (10 MPU3HAKY «UHCIIO0 M COCTAB UCXOJIHBIX BEIIECTB M MPOIYKTOB PEaKlMm») Ha IpUMEpe CBOMCTB BOJbl. Peakiius
Pa3IoKEHUsT — BIJIEKTPOJU3 BOJbI. Peakiuu coeiMHeHUs — B3aUMOJICUCTBUE BOJIBI C OKCHJIAMHM METAJJIOB M HEMETaIUIOB. [IoHsATHE «TUAPOKCUABDY.
Peaknuu 3amenieHuss — B3aMMOJICHCTBHE BOJBI CO IICJIOYHBIMM M IICJIOYHO3EMEIbHBIMU MeTauiaMu. Peakunu oOMeHa (Ha mpuMepe THApOJIH3a
cyiabuaa aTIOMUHUS U KapOua Kalblus).

PacuerHbIe 3aga4n.

1. Beluncienue mo XMMUYECKUM YPaBHEHHUSM MAacChl WJIM KOJIMYECTBA BEIIECTBA MO M3BECTHON Macce WM KOJIMYECTBY BELIECTBA OAHOTO U3
BCTYMAOIINX B PEAKIIMIO BEIIECTB MM MPOJYKTOB PEAKIIH.

2. Bpraucienne macchl (KOJMYECTBAa BEIIeCTBa, 00beMa) MPOAYKTAa PEAKIUH, €CJIM W3BECTHA Macca MCXOJHOTO BEIIECTBA, COACPIKAIICTO
ONPEACIICHHYIO JOJIKO TPUMECE.

3. Beruncnenue maccol (KOJIMYECTBA BEIIECTBA, 00beMa) MPOIyKTa PEeaKIuu, €ClIM U3BECTHA Macca pacTBOpa U MaccoBast J0JIs1 paCTBOPEHHOT O
BElIEeCTBA.

Hemoncmpayuu. Ilpumepsl Qu3ndecknx sBIEHUN: a) MaBieHHe napaduHa; 0) BO3rOHKA MOJa WM OCH30MHON KUCIIOTHI, B) PacTBOpPEHHE
nepMaHraHaTa Kanus; 1) 1udQy3us TymucThIX BEIIECTB C TOPSIIEeH JaMIOYKy HakaiduBaHUs. [IpuMepbl XUMHUYECKUX SIBJICHUN: a) TOPEHHUE MarHus,
docdopa; 6) B3auMOJIEHCTBUE COJSHON KUCIOTHI C MPaMOpPOM MJIM MeNoM; B) moiydeHue ruapokcuna meau (II); r) pacTBopeHue MoydeHHOTO
THAPOKCHAA B KUCIOTax; 1) B3aummojeiictBue okcuaa menu (II) ¢ cepHolt KMCIOTON mpH HArpeBaHWUHU; €) pa3joKEHHe MEepMaHTaHaTa Kallus; XK)
B3aUMO/ICHCTBUE Pa30aBICHHBIX KUCIIOT C METAJIAMU; 3) Pa3yIOKEHHUE TIEPOKCH 1A BOJOPOA; M) SJIEKTPOJIU3 BOJIBI.

Jlabopamopnvie onvimul.

3. CpaBHEHHUE CKOPOCTH UCHIAPEHUS BOJBI M CIIUPTA 110 NCUE3HOBEHUIO UX Karellb Ha QUIbTPOBaIbHOM Oymare.

4. OxucneHre MeIu B TJIaMEHU CITUPTOBKHU MJTH TOPEIIKH.

5. IlomyTHEHUE U3BECTKOBOW BOJIBI OT BBIABIXAEMOT'0 YIIEKUCIIOTO ra3a.

6. [TonyyeHue yriekucioro ra3za B3auMoIeCTBUEM COJIbI U KUCIIOTHI.

7. 3amenienue meau B pactBope xsopuaa menu (I1) sxenesom.

Ilpakxmuueckue pabomul

Ne4 HabnroneHus 3a U3MEHEHUSMHU, TIPOUCXOSIIMMU C TOpSIei cBedol, u ux onucanue. Ne5 IIpu3HaKu XUMUYECKUX PEaKIUil.



TEMA 5
PacrBopenue. PacTBopsbl.
CBoiicTBa pacTBOPOB J1eKTPOJIUTOB (20 1)

PactBopenue kak usuko-xumuyeckuii nporecc. [lorsTue o rugparax u kpuctamioruaparax. Pacteopumocts. KpuBble pacTBOpUMOCTH Kak
MO/I€JIb 3aBUCUMOCTH PacTBOPUMOCTH TBEPJBIX BELIECTB OT Temmeparyphl. HachlllieHHbIE, HEHACHIIICHHBIE U MEPECHIIEHHBIE PACTBOPHI. 3HAYCHUE
pacTBOPOB JJIs1 PUPOBI U CENBCKOTO X035KUCTBA.

[TorsiTie 00 3JEKTPOIUTHYECKON TUCCOIMAIUU. DIEKTPOIUTHI M HEICKTPOIUTHL. MeXaHW3M UCCOMUAIMH JJICKTPOIUTOB C Pa3IMIHBIM
TUTIOM XUMUYECKOH CBs3U. CTENeHb JIEKTPOIMTUYECKON Aucconranui. CUIbHBIC U ClTa0ble SJIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUM DIEKTPOIUTHUECKON Auccoruaiuy. VoHHble ypaBHEHHS peakiuil. YCIOoBHS MPOTEKaHUs peakiuu oOMeHa
MEXY 3JEKTPOJIIUTAMHU JI0 KOHIIA B CBETE€ MOHHBIX MIPEJICTABICHHIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. Jucconuanusi KUCIOT U UX CBOWCTBA B CBETE TEOPUU AJIEKTPOIUTUYECKON AMcconUanuu. MoneKyaspHble U
VMOHHBIE YpaBHEHHUS peaklUil KuciaoT. BzaumoneicTBue KUCIOT ¢ METaulaMU. DJIEKTPOXMMUYECKUI psiji HanpssKeHUuil MetaisioB. B3aumopeiicTBue
KUCJIOT C OKCHJIaMH METauIoB. B3anMoneiCTBHE KHUCIOT C OCHOBAHUSIMM — pEAKLUHS HEWTpanu3auuu. B3anMoAeicTBHE KHCIOT C COJSIMH.
Hcnonws3zoBanne TaOIUIbl PACTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccudukanua. Jlucconumanys OCHOBAaHMM W HMX CBOMCTBA B CBETE€ TEOPUU DJIEKTPOJUTUYECKOW JUCCOIUAIINH.
BiaumopeiicTBue OCHOBaHMI C KUCJIOTaMH, KHCIOTHBIMH OKCHIAaMH U coisiMu. Mcronb3oBaHHe TaOMUIBI PACTBOPHUMOCTH ISl XapaKTEPUCTUKU
XUMHUYECKHUX CBOMCTB OCHOBaHUM. Pazno)keHre HepacTBOPUMBIX OCHOBAaHUM IIPU HArPEBAaHUH.

Conu, ux knaccupukanus U JAUCCOIMALMS Pa3IHMYHBIX THMOB conieil. CBOMCTBa coliell B CBETE TEOPUU AIIEKTPOIUTHUYECKOU IUCCOIHAIIHH.
B3aumoneicTeue conell ¢ MeTajulaMy, YCIOBUS IPOTEKAHUSA JITHUX peakuuil. B3aumMoaencTBue cOjel ¢ KHUCIOTaMH, OCHOBAHUSMHM U COJISIMH.
Hcnons3oBanne TaOIUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

O06o0menue cBeieHni 00 OKCHAaX, X KiIacCU(PUKAIIMN 1 XUMUYECKIX CBOWCTBAX.

['eneTnueckue psbl METAIJIOB U HEMETAIUIOB. [ eHeTHYecKasi CBA3b MEXKy KJIacCaMU HEOPraHWYECKUX BEIIECTB.

OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIE peakini. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE.

Peaknun noOHHOTO OOMEHAa M OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIE peakinu. COCTaBICHUE YpaBHEHUW OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxiuii METOJI0M AJIEKTPOHHOTO OallaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAJUIOB M HEMETAIJIOB, KUCJIOT M COJieH B CBETE MPEACTaBIECHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
Ipoueccax.



Hemoncmpayuu. VicnpiTaHue BEIIECTB M MX PACTBOPOB Ha AJIEKTPONPOBOIHOCTH. J[BH)KEHHE OKpAIICHHBIX MOHOB B AJIEKTPUUYECKOM IIOJIE.
3aBHUCHMOCTD AJICKTPOIPOBOAHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTpAIMU. B3anmoielicTBre IMHKA ¢ CEPOM, COSTHOM KUCa0ToM, XiopuaoM meau (II).
I'openune marnus. BzaumoaencTBue XJ0pHOH U CEPOBOJOPOTHOM BOJIBI.

JlabopamopHvie onvimul.

8. Peakuuu, XxapakTepHbI€ JIsl pACTBOPOB KUCIIOT (COJISIHON MIJIA CEPHOM).

9. Peaknuu, xapakTepHble AJI1 paCTBOPOB Iejouel (THAPOKCHUIOB HATPUS WIIM KaJIHS).

10. [Tomy4yeHue u cBOICTBA HEPACTBOPUMOIO OCHOBaHUS, (Hanpumep ruapokcuaa meau(Il)).
11. Peakuuu, xapakTepHble AJIs paCTBOPOB coliel, (Harpumep i xsopuaa meau (11).

12. Peakiuu, XapakTepHbI€ JUIsi OCHOBHBIX OKCHUJIOB (HAIIPUMEP, JIUIS OKCHUJIA KaTbIIHS).

13. Peakiuu, xapakTepHbI€ Ui KUCIOTHBIX OKCUIOB (HAapUMep, ISl YIJIEKUCIIOTO ra3a).

Ipaxmuueckue pabomul

Ne6. Ceoticmea Kuciom, 0CHOBAHUL, OKCUOO8 U COJIEII.

Ne7. Pewtenue axcnepumeHmanibHulx 3a0ad.
9 kyacc (2 4 B Hele110; Beero 68 4)

TEMA 1

Beenenne. O0masi xapaKTepUCTHKA XMMHYECKHX 3JIEMEHTOB U XuMHu4eckux peakunid. Ilepmonuyecknii 3akon n Ilepuoguyeckas cucrema
xummnuecknx djemMenToB JI. U. Menneneea (10 4)

XapakTepHUCTUKA JIEMEHTA IO ero nojoxkeHuto B Ilepnoanueckoit cucreme xumuueckux snemMeHToB . 1. MenneneeBa. CBolCTBa OKCHJIOB,
KHCJIOT, OCHOBAaHHUU U COJIEH B CBETE TEOPUU DIIEKTPOIUTUYECKON IUCCOLUALUU U OKUCIICHUS-BOCCTAHOBJICHM. [IOHATHE O MEPEXOIHBIX IEMEHTAX.
AmMmportepHOCTb. ['eHeTnueckuil psa mepexoaHoro snementa. Ilepuonmueckuil 3akoH u Ilepumoguueckas cucremMa xumuueckux snemeHtos J[. .
MenpneneeBa. XuMu4deckas OpraHu3alys )KMBOM U HEKUBOW NMPUPOBI. XMUMHUYECKUI COCTaB s/1pa, MAHTUH U 36MHON KOpbl. XMMUYECKHE DJIEMEHTHI B
KJIETKaxX >KMBBIX OPraHu3MoOB. Makpo- u MukpoaiaemMeHnTbl. O0001IeHNe CBeIeHn 0 XuMUYeckux peakiusax. Kimaccudukanus XuMudeckux peakuui no
pa3IMYHBIM MIPU3HAKAM: «YHCIO U COCTAaB PEArHPYIOLINX M 00pa3yIOLIMXCS BELIECTBY», (TEIUIOBOM YPPEKT», «HANPABICHUEY, «U3MEHEHHE CTEIEHEH
OKHCIIEHHs 3JEMEHTOB, 00pa3yloIUX pearupyrollue BelecTBa», «(paza», «UCIHOJIb30BaHUE Karaiusaropa». IIoHATHE O CKOpPOCTH XMMHUYECKOH
peakuuu. GakTophl, BIUAIONINE HA CKOPOCTh XMMHUECKUX peakiuid. KartanuzaTops! u katanus. MHrMOUTOpBI. AHTHOKCHUIAHTHI.

JleMoHCTpaLUK.

Paznuunbie ¢opmbl Tabmunsl J. . MenneneeBa. Mojenu atomMoB 3JeMeHTOB |—3-ro mepuonoB. Mojenb CTpOEHHsI 3€MHOro Iapa
(monepeuHslil pa3pes3). 3aBUCUMOCTb CKOPOCTH XMMHYECKOH PEAKIUH OT IMPHUPOJBI PEarrpyroIUX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKOU



peakuu OT KOHILIEHTPALUU PEarupyroliuX BELIECTB. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW PEAKUUU OT IUIOUIAJAN CONPHKOCHOBEHUS Pearupyrolinx
BEUIECTB («KUITSIIIUN CII0M»). 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peaklMy OT TeMIEPaTyphbl pearupyonux BemecTB. [ OMOTeHHbI U reTeporeHH biit
katanu3bl. DepMeHTaTUBHBIN KaTtanu3. Turubuposanue.

JlaGopaTopHbIe ONBITHI.

1. IlonyuyeHnue ruzppokcuia LMHKA W HCCIENOBaHUE €ro cBOWMcTB. 2.MonenupoBaHue nocrpoeHus lleproanueckoil cucTeMbl XMMHUYECKUX
anementoB J[. . MenneneeBa. 3. 3amemnieHue xene3omM Meau B pactBope cyibdara menu (I1). 4. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT
IIPUPO/IbI PEATMPYIOIIKX BEIIECTB HA IIPUMEPE B3aUMOJICHCTBUS KUCIIOT C METaNIaMHU.

5. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaklMy OT KOHLIEHTpAlMM pearupyrolux BEIIECTB Ha MPUMeEpPE B3aMMOAECHCTBUS LIMHKA C COJISTHOU
KHUCJIOTOM pa3IMuHON KOHUEHTpPAI1H.

6. 3aBUCHMOCTh CKOPOCTH XMMHMYECKOW pEaKIMH OT IJIOIIAAu CONPUKOCHOBEHMS PEAarupyrolluX BelecTB. 7. MoJaenupoBaHUE «KHUIISIIETO
ciosi». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEeaKIMU OT TeMIIepaTypbl pearupyrouX BellecTB Ha mpuMmepe B3aumopaeicTBus okcuna meau (1) c
pPacTBOPOM CEPHOM KHCIOTHI pa3iNM4HON Temmeparypsl. 9. PaznoxeHue mepokcuga BoJopoja ¢ moMolnbio okcuga mapranna (IV) u karanaser. 10.
OOHapyxeHue KaTaja3bl B HSKOTOPBIX MUAMIEBBIX MpoaykTax. 1 1. MHruéupoBanue B3anMOACHCTBHS KHCIOT C METAJUIAMH YPOTPOITHHOM.

IIpenmeTHble pe3yJibTaThl 00y4eHHs

VYuamuiicst 10J1KeH ymemp:

UCIIOJIb30BaTh IPU XapaKTEPUCTUKE MPEBPAICHUN BEIIECTB TMOHATUSA: «XMUMHUYECKAs pPEaKIUs», «PEaKUuu COEAMHEHUS», «peakluu
Pas3oKEHUN», «PEAKIMU O0MEHA, «PEAKLUU 3aMELICHUS», «PEAKLUU HEUTPATH3aIuN», «IK30TEPMUUECKUE PEaKIun», «IHI0TEPMUUYECKUE PEAKIINN,
«o0OpaTuMble peakLUn», «HEOOpaTHUMbIE PEaKIMH», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUHN», «TOMOTE€HHBIE PEaKLUN», «TeTepOreHHbIE
peaKum», «KaTaTUTHYECKUE PEaKIUu», «HEKATATUTUYECKHUE PEaKIUN», «TeroBOod 3(P(HEeKT XUMHUYECKOW peakluu», «CKOPOCTh XHUMHUYECKOMH
pEeaKLN», «KaTaau3aTopy;

XapaKTeprU30BaTh XUMHUYECKUE DIIEMEHTHI |—3-T0 MepHooB Mo UX moyiokeHuio B [leproandeckoit cucreme xuMudeckux anementoB . .
MenzeneeBa: XUMUYECKHI 3HAK, MOPSAKOBBIA HOMEp, MEPHOJ, IPyMIa, NOArPYIIa, OTHOCUTEIbHASI aTOMHAas Macca, CTpOEHUEe atoma (3aps sjpa,
YHCJIO MPOTOHOB M HEUTPOHOB B si/Ipe, 00111ee YHCIIO 3JIEKTPOHOB, PACIpEIEICHHUE 3JIEKTPOHOB M0 AIEKTPOHHBIM CJI0SIM, IPOCTOE BELIECTBO, (hopMyIa,
Ha3BaHWE W THUI BBICIIETO OKCUAA W TUAPOKCH/IA, JIETYUEro BOJIOPOTHOTO COCTUHEHUS (N1 HEMETAIIOB));

XapaKTepu30BaTh OOIIME XMMHUYECKHE CBOWCTBAa aM(pOTEPHBIX OKCHJIOB M TMJIPOKCHJIOB; MPUBOAMTH MPHUMEPHl PEAKIHi, MOJTBEPKIAIOLINX
XUMUYECKHE CBOWCTBA aM()OTEPHBIX OKCHJIOB U THPOKCHU/IOB;

JlaBaTh XapaKTEePUCTHKY XMMHUYECKHX pPEaKUUH MO YHMCIy M COCTaBy HCXOJHBIX BEIIECTB M IMPOJYKTOB pEaKIUH; TEIUIOBOMY 3(dexTy;
HAaIPaBJICHUIO TNPOTEKaHWS PEAKLUHM; W3MEHEHUIO CTENEHEH OKUCIEHMsI DJIEMEHTOB; arperaTHOMy COCTOSIHMIO HCXOJHBIX BELIECTB; Y4YacTHIO
KaTalln3aTopa;



OOBSACHATH U MPUBOAMUTH MPUMEPHI BIUSIHUA HEKOTOPHIX (HDaKTOpOB (IIpHUpOJia PearupyrolINX BELIECTB, KOHIIEHTPAIMs BEILECTB, J1aBJICHUE,
TeMIIepaTypa, KaTaau3aTop, IOBEPXHOCTh COMPUKOCHOBEHHS pearupyoIlrX BEIIECTB) Ha CKOPOCTh XMMHUECKUX PEaKIIU;

HAOJII0/IaTh U OMKCHIBATh ypaBHEHUS PEAKIMil MEXIy BEIIeCTBAMHU C MOMOUIbIO E€CTECTBEHHOI'O (PYCCKOTO WM POIHOIO) SI3bIKAa U fA3bIKA
XUMHH;

MIPOBOJMTH OTBITHI, TIOJITBEPKIAIONINE XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCUAOB U THUIPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XUMHYECKON
peakuu OT pa3IuYHBIX (GaKTOPOB (MPUPOJA PEearHpyIOIIUX BENIECTB, KOHIIEHTPAIMs BEUIECTB, JABJICHHUE, TEMIIepaTypa, Karaau3aTrop, MOBEPXHOCTh
COMPUKOCHOBEHUS PEarupyromnx BeIecTB).

MeTanpeaMeTHble pe3yJbTAThl 00y4YeHHUs

VYuamuiicst 101KeH ymems:

OIpeNeNATh 1eJIb Y4eOHON AeATEIbHOCTU C MTOMOIIBIO YYUTENS U CaMOCTOATENbHO, UCKaTh CPEJICTBA €€ OCYLIECTBICHUS, paboTas 1o IJaHy,
CBEpATh CBOM JIEHCTBUS C LIEIIbIO U IIPU HEOOXOAUMOCTH MCIIPABIIATH OIMIMOKHU C MOMOIIBIO YUUTENS U CAMOCTOSATEINBHO;

COCTaBJISITh AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJIENU C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M TPEICTABICHUEM HMX B MPOCTPAHCTBEHHO-TpaUYEcKON WiH
3HAaKOBO-CUMBOJIMUYECKOU (opMe;

OTpeAeNATh BUbI KJIACCU(PUKALIUU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYILIECTBIIATD NPSAMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

TEMA 2

Mertaiabr (18 4)

[Tono>xenne meramios B Ilepuoanueckoit cucreme xummudeckux ainemeHToB /. M. MenneneeBa. Metainnueckas KpUcTalsInyecKasl peleTka u
MeTaJllIn4ecKasi XuMudeckas cBsizb. O0mue ¢puznueckue cBoiicTsa MetaioB. CIuiaBbl, X CBOMCTBA U 3Haue€HUE. XMMHUUYECKHE CBOMCTBA METAJJIOB KaK
BOCCTAHOBHUTEJIEH, a TaK)KE€ B CBETE UX IMOJOXKEHHS B DJIEKTPOXUMHUUECKOM psily HalpspKeHU MetaioB. Koppo3us MeTamioB U crocoObl 60pbObI €
Hel. Metamibl B npupoze. O61mue crnocodbl UX MOJTy4EHHUs.

OO0masi xapakTepucTHKA IIEJOYHBIX MeTaIoB. Metamuibl B mipupojge. O6mue crnocodsl ux monydenus. Ctpoenne atomoB. [llenounsie
MeTaJlJIbl — IMPOCThIe BellecTBa. BaxkHelne coelMHEeHNs EI0YHbIX METaNIOB — OKCHUJbI, THIPOKCHUJIBI U COJIU (XJIOPHIbI, KapOOHAThI, Cylb(daThl,
HUTPATH), UX CBOMCTBA U MPUMEHEHHE B HApOIHOM Xo3sicTBe. Kanuiinbie y1o0peHus.

O0mas xapakTepucTHKA 3JIeMEHTOB I1IapHO# noarpynnsl I rpynner.

Crpoenue aromoB. lllenoyHo3emMenbHbIE METalIbl — IPOCThIE BelleCTBA. BakKHeWIIME COENMHEHHs IIEJIOYHO3EMENBHBIX METAUIOB —
OKCH/JIbI, TUAPOKCHIBI U COJIU (XJIOPUIBI, KApOOHATHI, HUTPATHI, CylbhaThl, pocaTsl), UX CBOMCTBA U MPUMEHEHHE B HAPOTHOM XO3SHCTBE.

ANOMUHUM.



Crpoenue atoma, pu3nuecKkre U XUMUYECKHE CBOWCTBA MPOCTOro BemecTBa. CoeqMHEHHs allFOMUHUSA — OKCHJT U THJIPOKCHI, UX aM(OTEpHBIi
xapakrtep. Baxxneiiue conu antomunus. [IpumeHeHre aTroMUHUS U €T0 COeIUHEHUH.

Keueso.

Ctpoenue aToMa, puU3NUYECKUE U XUMUYECKHE CBOMCTBA MPOCTOr0 BellecTBa. | eHeTnyecKue psisl Fe'? uFe™.

Baxneiiiue conu jxenesa. 3HaUCHHE JKeJie3a U €r0 COSUHEHUN JUIsl MPUPOIBI U HAPOHOTO XO3SICTBA.

JleMOHCTpALHM.

OOpa3ubl HIENOYHBIX W IIEJIOYHO3EMENbHbIX MeTaioB. OO0pa3ibl criiaBoB. B3auMmopeicTBue HATpus, JTUTUS U KajlblUs C BOJOM.
B3aumogeiicTBrue HaTpust U Mar"us ¢ Kuciaopoaom. BzaumopeiictBue Meramios ¢ Hemerauiamu. [lomyuenne ruapokcuaos xenesa (1I) u (I10).

JlaGopaTopHble ONBITHI.

12. B3zaumoaeicTBue pacTBOPOB KUCIOT U coyieid ¢ Metauiamu. 13. O3HakomiieHue ¢ pyaamu skenesa. 14. OkpamivBaHue MJIaMEHU COISIMU
IIeNTIOYHBIX MeTaiyioB. 15. B3aumogeiicTBue kanpuus ¢ Bonoil. 16.I1onydenne rupokcuia Kaablys U UCCIIeI0BaHNE €r0 CBOMCTB.

17. llonmydyenune rufpoKcHia allOMUHUS U UCCIEIOBaHHE €ro CBOMCTB. 18. BzaumonelictBue xene3a ¢ coisiHOM kuciotou. 19. [lomyuenue
runpokcuoB xenesa (I1) u (II1) u n3yyenue ux cBONUCTB.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

Yvyamuiics 10J1KeH ymemp:

HCIIOJIb30BATh MPU XAPAKTEPUCTUKE METAIUIOB U UX COEAUHEHUM MOHATHS: «METAJUIbDY, «PAJl aKTUBHOCTH METAJUIOBY, «ILEJIOYHBIE METAILIBDY,
«ILIEJIOYHO3EMENBHBIE METAJUIB», UCIOJIB30BaTh MX IIPU XapPaKTEPUCTUKE METAJUIOB; JaBaTh XapAaKTEPUCTUKY XMUMHUYECKUX 3JIEMEHTOB-METAJIOB
(IIETOYHBIX METaJUIOB, MAarHus, Kalbllus, allIOMHHHMS, JKeje3a) Mo WX molokeHuio B [lepmommdeckoil cucteme xuMudeckux siaemeHtoB J[. U.
MenneneeBa (XUMUYECKUM 3HAK, TTOPSIAKOBBIM HOMEp, MEPUOJ, TPYIIa, MOATPYIa, OTHOCUTEIbHAS aTOMHAs Macca, CTpOEHUE aroMma (3apsa sapa,
YUCJIO TIPOTOHOB W HEUTPOHOB B sIApE, OOIIEE YUCIO DJIEKTPOHOB, PACIPEICICHHE JJIEKTPOHOB IO JJIEKTPOHHBIM CJIOSM), MPOCTOE BEIIECTBO,
dhopmyna, Ha3BaHKUE W TUIT BBICIIIETO OKCHUJIA U THAPOKCUIA);

Ha3bIBaTh COCIMHEHUS METAJIJIOB M COCTABIIATh UX (DOPMYJIBI 110 HA3BAHUIO,

XapaKTepU30BaTh CTPOCHHE, 00IIHME PU3NIECKHE K XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB;

OOBSCHATh 3aBHCUMOCTH CBOWCTB (WJIM TIPEICKa3bIBaTh CBOWCTBA) XMMHUYECKUX DIEMEHTOB-METAUIOB (panyc, METaJUIMYeCKHue CBOMCTBA
AJIEMEHTOB, OKHCIHTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA JJIEMEHTOB) U O0pa3yeMbIX UMH COEIWHEHUHN (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICHINX
OKCHJIOB U THUIPOKCUIIOB, OKHCIUTEIBHO-BOCCTAHOBUTENLHBIE CBOMCTBA) OT MoJokeHus B [lepuoamueckoit cucteme xumuueckux snemeHToB 1. .
MeHpeneeBa;

OTIMCHIBAThH OOIME XMMHUYECKUE CBOMCTBA METAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUH;



COCTaBJIAITh MOJICKYJIIPHBIE YpPAaBHEHUSI PEaKIMH, XapaKTEPU3YIOIMX XHMHUYECKHE CBOMCTBAa METAUIOB WM HMX COCAMHEHUM, a TaKkxke
3JIEKTPOHHBIE YPAaBHEHUS MTPOILECCOB OKUCIECHUSI-BOCCTAHOBIICHUS;

YpaBHEHUS DJICKTPOJUTHUYECKON JHMCCOLMALUMA; MOJIEKYJISIPHBIC, IOJHBIE W COKpAIlCHHbICE HMOHHBIC YpPAaBHEHUSI DPEAKIUHd C ydyacTHEM
3JIEKTPOJIUTOB;

YCTaHABJIMBATH IPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKAY CTPOCHUEM aTOMa, XUMHUYECKOM CBS3BIO, TUIIOM KPUCTALNIMYECKON PEIIETKH METAJIOB
U UX COCIMHEHUH, UX OOImMMH (PU3NIECKUMH U XUMUYECKUMHU CBOMCTBAMH,

OIMMCHIBATh XMMHUYECKHE CBOMCTBA IICIIOYHBIX U IEIIOYHO3EMEIbLHBIX METAJIIOB, a4 TAKXKE aAIIOMUHUS U Kelle3a U UX COCAUHCHHI C IIOMOIIBIO
€CTECTBEHHOT0 (PYCCKOT0 WJIK POJIHOTO) SI3bIKA U A3bIKA XUMUU;

BBITIOJIHSITh, HAOJII0/IaTh U OITUCHIBATh XMMHYECKUH IKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEHIIIMX KAaTHOHOB METAJUIOB, THAPOKCH I-HOHOB;

SKCIIEPUMEHTAIBLHO UCCIEI0BATh CBOMCTBA METAJJIOB M UX COCAMHEHUM, peliaTh SKCIIepUMEHTAIbHbIC 3a/1a4l M0 TeMe «MeTamibhy;

OMKCHIBATh XUMUYECKUN IKCIIEPUMEHT C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOAMTH PACUEThI MO XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM PEAKIUi, MPOTEKAIOIIMNX C YIaCTHEM METAIJIOB U UX COCIMHEHUH.

MertanpeameTHble pe3yJibTaThl 00y4eHHs

VYuamuiicst 10J1KeH ymemp:

paboTaTh MO COCTAaBICHHOMY IUIaHYy, MCIOJIb3Ys Hapsly C OCHOBHBIMH M JIOTIOJHHUTEIBHBIE CPEJCTBA (CIPABOUHYIO JIUTEPATYpPY, CIIOKHbBIE
npubopsl, cpencta MKT); ¢ moMomipio yunrenss oTOMparh A pelleHusl y4eOHbIX 3ajjau HEOOXOIUMbIE CIOBAapH, SHLMUKIIONEANH, CIIPAaBOYHMKH,
AJIEKTPOHHBIE JVCKHU;

COIIOCTABJIATh U OTOMpPATh MH(OPMAIMIO, MOJYYSHHYIO U3 PA3IUYHBIX MCTOYHHKOB (CIOBAPH, SHLMKIIONEINH, CIIPABOYHHUKH, HJIEKTPOHHBIE
JMCKH, ceTb VIHTepHeT);

MPEJICTaBISITh UHPOPMALIMIO B BHIE TaOJIUI, CXEM, OIOPHOTO KOHCIIEKTa, B TOM 4Kciie ¢ npumeHeHuem cpencts UKT;

O0(QOpMIISITH CBOM MBICIIM B YCTHOM M NUCHBMEHHOW PEUYM C yYETOM CBOMX YUEOHBIX M KU3HEHHBIX PEUYEBBIX CHUTYyallUi, B TOM YHCIE C
npuMenenuneM cpeacts KT,

COCTaBJISITh PELIEH3HIO Ha TEKCT;

OCYIIECTBIISTh OKA3aTENbCTBO OT MPOTHUBHOTO.

IIpakTukym 1. CBoiicTBa MeTAJUIOB W MX COCUHEHMIT

1. OcyiecTBieHNE LIETTOYKN XUMUUYECKUX MpeBpaleHuil. 2. [lonydenne u cBoiicTBa coeAMHEHNI MeTaioB. 3. Pelenne skcrepuMeHTalIbHbIX
3aJ1a4 Ha PAaclO3HAaBAHUE U TMOJIYyYEHUE COETUHEHNN METAJIJIOB.

IIpenmerHble pe3yJbTaThl 00y4eHHs

Vyamuiicst 10J15KeH ymemp:



oOpartatscs ¢ 1abopaTopHbIM 000pyAOBaHUEM U HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKU O€30M1aCHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMU METAJJIOB M UX COSAMHEHUN U SBJICHUSIMHU, IPOUCXOSIIMMH C HUMHU;

ONKCHIBATh XUMUYECKUHN SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JienaTh BBIBOJIBI IO pe3yIbTaTaM IIPOBEICHHOIO SKCIIEPUMEHTA.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHusl

VYuamuiicst 10J15KeH ymemp:

OTIpeNeNATh, HCXO/ U3 YUeOHOH 3a/1a4i, HEOOXOMMOCTh UCIIOIb30BAHUS HAOTIOICHUS UITH SKCIIEPUMEHTA.

TEMA 3

Hemeranabr (30 1)

OO0mass xapakTepucTUKa HEMETaJlIoB: mosiokeHue B Ilepuoamueckoit cucteme xummueckux snemeHtoB JI. M. MenneneeBa, 0COOEHHOCTH
CTPOCHHS aTOMOB, 3JIEKTPOOTpULIATENBHOCT (D0) Kak Mepa «HemeTaumnuHocThy, psia 0. Kpucranimyeckoe cTpoeHHE HEMETAIUIOB — IMPOCTHIX
BewecTB. Ayutorponus. dusnyeckue cBoricTBa HeMETAIOB. OTHOCUTENBHOCTh MOHATHH «METAIUI» U «HEMETAILD.

Bopopoa. [lonoxenue Bogopona B Ilepuonuueckoi cucreme xumuueckux siaemeHToB JI. M. MenneneeBa. CtpoeHue atomMa M MOJICKYJIBI.
@u3nyecKue U XUMHYECKHE CBOMCTBA BOJIOPO/IA, €ro MOIYyYEHUE U IPUMEHEHHE.

Bona.

Ctpoenue wmoiekynbl. Bomopomnas xumuyeckas cBsi3b. DU3MYECKHE CBONCTBA BOJb. AHOMAaIWU CBOWCTB BOAbL. [wuapoduiabHbIE U
ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOWCTBa BOAbL. KpyroBopoT Boabl B mpupoae. Bomooumctka. Asparusi BOAbl. BBITOBBIE (QHIBTPHL
MuHepanbHbie BOJIbI. JJMCTUIIIMPOBaHHAS BOJIA, €€ TIOJyYeHHE U IPUMEHEHHE.

O01mas XxapaKTepuCcTHKA IaJI0reHoB.

Crpoenue atomoB. [IpocThie BellecTBa U OCHOBHBIE COEIMHEHHUSI TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xaope, 6pome, Gprope u ioxe. [lpuMeHeHne rajJoreHoB 1 UX COEAMHEHUH B HApOJAHOM XO03SIHCTBE.

Cepa.

CrpoeHue aroma, auIOTpONus, CBOMCTBa M mpuMeHeHHe pomoOuueckoil cepbl. Oxcuasl cepbl (IV) m (VI), ux nomyuenue, cBoiicTBa U
npuMmeHeHne. CepHas KUCI0Ta U €€ COJIM, UX MPUMEHEHNE B HAPOIHOM X03siicTBE. [IpOM3BOICTBO CEPHOI KHCIIOTHI.

A3or.

CrpoeHue aTomMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO BELIECTBA. AMMMAK, CTPOEHUE, CBOMCTBA, NOJIyueHHe U npuMeHenue. Coau aMMOHUS, X
cBoiicTBa u mpumeHenue. Oxcubl azota (I1I) u (IV).

A3OTHasi KHCIIOTa, €€ CBOMCTBa W mMpuMeHeHHe. HUTpaThl U HUTPUTHI, poOIeMa UX COJEP>KaHUS B CEIbCKOXO3SHCTBEHHOW MPOAYKIIUU.
A30THBIE y1OOpEeHHUS.

Dochop.



Ctpoenue aroma, ajuIOTPOIHsI, CBOMCTBa Oenoro um kpacHoro ¢ocdopa, ux npumeHenne. OCHOBHbIE coeauHeHUs: okcua docdopa (V) u
oprodochopnas kuciora, hpocharer. DochopHbie yanoOpeHusi.

Yraepona.

Ctpoenue aToma, aJlJIOTponus, cBoiicTBa Moaudukamnuii, npumenenne. Oxcuasl yriuepoaa (1) u (IV), ux cBoiictBa u npumenenue. KapOoHaTsr:
KaJIbLIUT, CO/a, OTAlll, UX 3HAYEHHUE B IPUPOJIE U JKNU3HU YEIIOBEKA.

Kpemnuuii.

CrpoeHue aToMa, KpHUCTaNIMYECKUN KpPEeMHUH, ero cBoiictBa M npumeHenue. Oxcup kpemuus (IV), ero mpupoaHble pa3HOBUIAHOCTH.
Cunukatel. 3HaUE€HUE COEAMHEHUH KPEMHUS B )KUBOM M HEKUBOU npupoze. [IoHsaTHE 0 CUIIMKATHOM POMBIIIIEHHOCTH.

JdeMoHcTpanmnm.

OO0pa3ibl raloreHoB — IMPOCTHIX BElIeCTB. B3anMonelicTBrE raloreHoB ¢ HaTpUeM, C alloMUHHEM. BeITecHeHne xjaopoM Opoma WM uoja us3
pacTBOpoB HX coyieil. B3aumozeiicTBre cepbl ¢ MeTalsiaMi, BOJIOPOAOM U KUCIOpoJIoM. B3anmMonelicTBue KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C
Mezpto. [lornomenue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBienue menu u3 ee okcuaa yriaeM. OOpasipl TPUPOIHBIX COCTUHEHHIMA
xJjiopa, cepbl, Gocdopa, yriepoxa, kpemHus. OOpas3mpl BaKHEHIIUX Ui HAPOTHOTO XO3AWCTBA Cyab(haTOB, HUTPATOB, KapOOHATOB, (ocgaToB.
OO0pa3ipsl cTeka, KepaMHUKH, IIEMEHTA.

JlabopaTopHble ONBITHI.

20. [Tonyuyenue u pacnozHaBaHue Bogopoja. 21. MccnenoBanue moBepxXHOCTHOTO HATsHKEHUS BOJIbL. 22.PacTBOpeHNEe mepMaHTraHaTa Kajius WK
MEIHOTro Kynopoca B Boze. 23. ['uaparanus obe3BoxenHoro cyiabdara menu (1I). 24. MzroroneHue rurncoBoro oTmnevaTka.

25. O3HaKOMJIEHHE C KOJUIEKLHEelH OBITOBBIX (UIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MHUHepaslbHOM Bozbl. 27. KauecTBeHHast peakius Ha
rajoreHu-uoHbl. 28. Ilonydyenue u pacno3HaBanue kuciaopoga. 29. ['openue cepsl Ha Bo3ayxe U B kuciopoje. 30.CoiicTBa paz06aBiieHHON cepHOI
KkucaoThl. 31. U3ydenue cBoiictB aMmmuaka. 32. Pacnio3HaBanue coneit ammonus. 33. CBoiicTBa pa30aBieHHOM a30THOM KucioThl. 34. BzanMoneiicraue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Mebt0. 35. 'openne docdopa Ha Bo3ayxe u B kuciopoae. 36. PacnosnaBanue gpocdaros. 37. ['opeHue yris
B kuciopoze. 38. [lonydeHue yroibHOU KUCJIOTHI U U3yueHue ee cBoucTB. 39. [lepexo kapOOHATOB B THAPOKApOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [lonydeHne KpeMHEBOW KHCIOTHI U U3y4YEHUE €€ CBOMCTB.

IIpenmeTHble pe3yJibTaThl 00yUYeHHs

VYyamuiics 10J1KeH ymems:

UCIMOJIb30BaTh MpPU XapaKTEPUCTHUKE METAJUIOB U UX COCAMHEHUH MOHATHSA: «HEMETaJUIbl», «TaJOTEHbI», «aJUIOTPOIHBIE BHJIOM3MEHEHUS,
«OKECTKOCTb BOJBI», «BPEMEHHAs JKECTKOCTh BOJBI», «IIOCTOSTHHAS KECTKOCTh BOJBIY, «00I1ast )KECTKOCTb BOJIbI»;

JlaBaTh XapaKTePUCTUKY XUMHUUECKUX 2JIEMEHTOB-HEMETAIIOB (BOJOPOa, TaJIOr€HOB, KMCIOPO/a, cephl, a3oTa, ¢pocdopa, yriepoaa, KpeMHUs)
1o ux nojoxenuto B [lepuoanueckoit cucreme xumMmudeckux snemeHToB Jl. M. MenaeneeBa (XUMHUYECKHUI 3HAK, MOPSIKOBBIA HOMEp, NIEPUOJ, TPy A,
MOArpyNIa, OTHOCUTENIbHAs aTOMHAas Macca, CTPOEHHE aToMa (3aps] sSApa, YHCIO MPOTOHOB M HEUTPOHOB B sape, OOIIee YHCIO 3JIEKTPOHOB,



pacrpezielieHue AJIEKTPOHOB MO AJNEKTPOHHBIM CII0SIM), IPOCTOE BELIECTBO, (popMyra, Ha3BaHUE M THUI BBICHIETO OKCHAA U THAPOKCUAA, popmyna u
XapakTep JIETy4ero BOJIOPOAHOIO COSTUHEHUS);

Ha3bIBaTh COSAMHEHHSI HEMETAJIJIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHMIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUecKre U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB,;

OOBSICHATH 3aBUCUMOCTb CBOMCTB (MJIM MPECKAa3bIBaTh CBOMCTBA) XUMHUYECKUX 3JIEMEHTOB-HEMETAIUIOB (pajinyc, HEMETANINUYECKHE CBOMCTBA
3JIEMEHTOB, OKUCIMTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JEMEHTOB) U O0Opa3yeMbIX MMM COEIMHEHUHN (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX
OKCHJIOB U THJIPOKCHJIOB, JIETyYUX BOJOPOJHBIX COEIMHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA) OT IoOJIokeHUA B llepmonmyeckoit
cucteMe xuMuueckux snemenToB . 1. Meneneena;

OIKCHIBAThH OOIIME XMMHUYECKHUE CBOMCTBA HEMETAJIIOB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POAHOIO) SI3bIKA U SI3bIKA XUMUU;

COCTaBIISITh MOJICKYJISIPHBIE YpPaBHEHHS PEaKIHi, XapaKTepU3YIOMIMX XUMHYECKHE CBOWCTBA HEMETAJUIOB M WX COCAMHEHMI, a TaKkKe
ANEKTPOHHBIC YPaBHEHUS MPOIIECCOB OKUCICHUS-BOCCTAHOBIICHUS;

YpaBHEHHUS SJICKTPOIUTUYECKON UCCOLMALIMU; MOJIEKYJISIpHbIC, IOJIHbIE M COKpAllleHHbIe HMOHHBIE YpPaBHEHHUS pPEaKUUd C y4dacTHeM
AJIEKTPOJIUTOB;

YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXJYy CTPOCHMEM arToMa, XUMHUYECKOW CBS3bIO, THUIIOM KPUCTAJUIMUECKON peleTKu
HEMETAIJIOB U UX COSJAMHCHUHN, NX OOIIMMH (PH3NICCKUMH U XUMHYECKUMHU CBOMCTBAMH,

ONMCHIBaTh XMMUYECKUE CBOMCTBA BOJIOPOJA, TAJIOTEHOB, KUCIOPOAA, Cepbl, a30Ta, Gocdopa, rpadura, anmmasa, KpEMHHSI U UX COCAMHEHUN C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UITM POJIHOTO) SI3bIKA U S3bIKA XUMHUH,

OTHCHIBATh CIIOCOOBI YCTPAaHEHHs KECTKOCTH BOJIBI U BHITIOMHSATH COOTBETCTBYIOIIUI UM XUMUYECKHI SKCIIEPUMEHT;

BBITIOJHATh, HAOMIOAAaTh U OMHCHIBATh XMMHUUYECKUN IKCHEPUMEHT MO pACclO3HABAHHIO MOHOB BOJOPOJA M aMMOHUs, Cyib(ar-, kapOoHAT-,
CUJIMKaT-, pocdat-, XIopua-, OpOMHI-, HOIUI-UOHOB;

HKCIEPUMEHTAJIbHO UCCIIEI0BATh CBOMCTBA METAJIJIOB U UX COEIMHEHUH, pelIaTh SKCIIEpUMEHTaIbHbIE 3a1auu 1o TeMe «Hemeramiby;

OMMCHIBATh XUMUYECKUHN SKCIIEPUMEHT C MIOMOILBIO €CTECTBEHHOTO (PYCCKOIO MJIM POJHOTO) S3bIKA U SI3bIKA XUMHUU;

IPOBOAMTDH PAcUE€Thl IO XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM peakluii, MPOTEKAIOIINX C Y4aCTHEM HEMETAJIIOB U UX COEIMHEHUH.

MertanpeameTHble pe3yJibTaTbl 00yYeHHs

VYyamuiicst 10J15KeH ymemp:

OpPraHU30BBIBATH YUEOHOE B3aUMOJCHCTBHE B TPYIITE (paCHpeeNiaTh POIH, JOTOBAPUBATHCS APYT C APYTOM H T. 11.);

MPeBUIETH (MIPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHUM;

MOHUMATh IPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BEIXOA U3 3TOW CUTYAIIHUH;

B JINAJIOTE C YYUTETEM YYUThCS BHIPAOATHIBATH KPUTEPHH OIIEHKH U OMPEIENSTh CTEeHb YCIENTHOCTH BBIMOJTHEHUS CBOEH pabOTHI U pabOTHI
BCEX, UCXOJIS U3 UMEIOUINXCSA KPUTEPUEB, COBEPIIIEHCTBOBATh KPUTEPUH OLIEHKH U MOJIb30BATHCS UMU B XOJI€ OLIEHKU M CAaMOOLIEHKH;



OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTUPYS €€;

MOJTBEPXKJIaTh apryMEHTHI (pakTamu;

KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO;

CIIyIIAaTh JPYTUX, MBITATHCS IPUHUMATH IPYT'YIO TOUKY 3pEHUSsl, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

cocTaBIATh pedepart mo onpeaeneHHo Gopme;

OCYIIIECTBIISATh KOCBEHHOE Pa3eIUTENbHOE 10KA3aTEIbCTBO.

IIpakTukym 2. CBoiicTBa coeiNHEHUIT HEMeTAJLIIOB

1. Pemenue skcnepuMeHTanbHbIX 3a1a4 1o teme «lloarpynma ramoreHoBy. 2. PemieHue skcnepuMeHTalbHbIX 3a1a4 1o teme «lloarpymma
KUciopojay». 3. Pemenue skcnepuMeHTaNbHbIX 3a1a4 1o teMe «lloarpynna azora». 4. Pemienune skcrnepuMeHTanbHBIX 3a4a4d no teme «lloarpymnma
yraeponaay. 5. [lonydyenue, coOupanue U pacro3HaBaHUE Ta30B.

IIpeameTHbIe pe3yJbTaThl 00y4eHUsI

VYyamuiics 10JIzKeH ymems.

oOparatecs ¢ 1a0opaTopHBIM 000PYIOBaHUEM M HATPEBATEIBLHBIMH TPHUOOPAMU B COOTBETCTBUU C IMPABUIIAMH TEXHHUKHU 0€30MIaCHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMU HEMETAJIJIOB U UX COEAMHEHUN U SIBICHUSIMHU, IPOUCXOISAIINMHU C HUMH;

ONMCHIBaTh XUMUYECKUHN SKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOIO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI 110 pe3yibTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MeTtanpeameTHbie pe3yJbTaThl 00y4eHHs

Yyamuiics 10JIKeH ymens:

OTpeNeNATh, HCXO/ U3 yUeOHOH 3a/1aui, HEOOXOIMMOCTb UCIIOIb30BAHNS HAOIIOIEHUS UITH SKCIIEPUMEHTA.

TEMA 4

O0001menue 3HaHUI 0 XMMHUH 32 KYPC OCHOBHOM mKoJbl. [Togroroska

K rocyaapcrBeHHoit utoropoii arrecranun (F'MA) (11 v)

[Tepuonnueckuii 3axkoH u Ileprnonnueckas cucrema xumudeckux 3aeMeHToB J[. M. MenneneeBa. @u3nyecKkuii CMbICT MOPSAIKOBOIO HOMEpa
3JIEMEHTa, HOMEPOB NEpUoAa W TPYIIbl. 3aKOHOMEPHOCTH HM3MEHEHHS! CBOMCTB 3JIEMEHTOB M HX COEIMHEHUIl B MepHoJax U TpyIIax B CBETE
MIPE/ICTaBICHUI O CTPOCHUH aTOMOB AJIEMEHTOB.

3HaueHUE IMEPUOJNYECKOr0 3aKOHA. BHIBl XMMMUYECKHMX CBSI3€H M THUIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBS3b CTpOEHUS M CBOWCTB
BemiecTB. Kiaccudukanms XMMAYECKUX peakIiil o pa3InYHbIM MPU3HaKaM (YHUCIIO M COCTaB PEearupyrouIx 1 00pa3yroIuXxcs BEIIECTB; HATMYKe

rpaHuibl pazznena (as; TemaoBod APQeKT; U3MEHEHHE CTelNeHeH OKHCICHHMs aTOMOB; MHCIOJIb30BaHME KaTalu3aTopa; HalpaBieHUE
npotekanus). CKOpPOCTh XMMMYECKMX peakiuuil u (aktopbl, Biausgoomme Ha Hee. OOpaTUMOCTh XMMHUYECKMX pEakIMi U CIocOObl CMEIleHHs
XUMHUYECKOTO PABHOBECHSI.



IIpocTeie M cnoXHBIE BellecTBa. MeTalnsl M HEMeTaJllbl. ['eHeTHYeckne psAapl METalla, HEMETaula M NepexonHoro Meramia. OKcuIbn
TMJIPOKCUABI (OCHOBaHMS, KUCIIOTHI, aM(pOTEepHbIe I'MIpOKcuabl), coiau. X cocrtas, kiaccudukanus u odliye XMMUYECKHE CBOMCTBA B CBETE TEOPHU
EKTPOJINTUYECKON JUCCOLUALINH.

JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHUst

Yyamuics 10JIKeH:

3HaAmMb U NOHUMAMD: OCHOBHBIC HCTOPHUYECKUE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XUMHH M OOIIECTBA; AOCTIDKEHHS B 00JACTH XUMHUH U
KyJIbTypHBIE TPAAULIUU (B YaCTHOCTH, HayYHBIC TPAIUIMH) CBOCH CTPAHBI; OOIIEMHPOBBIE JOCTHKEHHS B OOJIACTH XUMHUH;, OCHOBHBIC NMPUHILIHUIBI U
IpaBUjIa OTHOIIEHUS K IMPHPO/IE; OCHOBHI 3/I0pOBOI0 00pa3a *KU3HH U 3A0pOBhecOEpEraroImux TeXHOIOTH;

IpaBuia TMOBEIEHUS B YPE3BbIUAMHBIX CUTYyalUsX, CBA3aHHBIX C BO3JEHCTBMEM DAa3JIMYHBIX BEILIECTB; OCHOBHBIE IpaBa U OOA3aHHOCTU
rpakJaH1Ha (B TOM YHCJI€ YUYaIlerocs), CBA3aHHbIE C JMYHOCTHBIM, IPO(ECCHOHANBHBIM U )KU3HEHHBIM CaMOOIIPE/IeICHUEM;

COLMAJIbHYIO 3HAYMMOCTb U COJIep KaHue npodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCHnBIMBIEAMDb. YYBCTBO TOPJOCTH 3a POCCHICKYIO XMMHYECKYH0 HAYKy M YBA)KEHHUE K HCTOPUHM €€ Pa3BUTHA; YBAXCHHE WU IPHUHITHE
TOCTIDKEHU XMMHUX B MUPE; JTF000BB K IPUPOAEC; YBAKEHUE K OKPYKAIOIIUM (YJaIlIUMCsl, YIUTEISIM, POAUTENSIM U AP.) — YMETb CIYIIATh U CIBIIIATh
napTHepa, IpU3HaBaTh IPAaBO KakJI0ro Ha COOCTBEHHOE MHEHUE, IPUHUMATh PELIEHHS C YU€TOM MO3HUIMI BCEX YYACTHUKOB; YYBCTBO IPEKPACHOIO U
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U UX MPEBPALICHUI; CAMOYBAKEHHUE U SMOLMOHAIBHO-TIOJIOKUTEIBHOE OTHOLICHHE K
cebe;

npu3naeamy: 1EHHOCTb 3/JI0POBbs (CBOETO U JAPYTUX J0/ei ); HEOOXOAMMOCTh CAMOBBIPAKEHUS, CAMOpEaIN3aliH, COLUAILHOTO IPU3HAHUS;

0C03HA8AMb: TOTOBHOCTH (MM HETOTOBHOCTB) K CAMOCTOSITEIILHBIM IOCTYIIKAM M JICHCTBUSAM, OTBETCTBEHHOCTh 3@ MX PE3YJIbTaThl; TOTOBHOCTh
(MJIM HETOTOBHOCTB) OTKPBITO BBIPAYKATh M OTCTAUBAaTh CBOIO IMO3ULINIO U KPUTHYHO OTHOCUTHCS K CBOMM IOCTYIIKaM;

npOAGAAMYB: HKOJIOTHUECKOE CO3HAHUE; J0OpOKENaTeNbHOCTh, JIOBEpHE M BHUMATEIBHOCTh K JIOJSIM, FOTOBHOCTb K COTPYIHHYECTBY U
npyx0e, OKa3aHHWIO NMOMOIIM TeM, KTO B HEW HYy)KJaeTcs; 0000IIEeHHbIN, YCTOWUUBBIM U M30MpaTeNbHbIN O3HABATENIbHbII HHTEpEC, HHUIUATUBY U
J0003HATENBHOCTD B U3YYEHUH MUpPa BELLIECTB U PEaKIINii; eIeyCTPEMIEHHOCTh U HACTOMYHUBOCTh B IOCTH)KEHUU 1IeJIel, TOTOBHOCTh K IIPE010JIEHUIO
TpYJAHOCTEHN; YOEKAECHHOCTh B BO3MOXHOCTHU MMO3HAHUS MPUPO/IbI, HEOOXOAMMOCTH Pa3yMHOI'O HCIIOJIb30BAHMSI JOCTHIKEHUN HAyKU U TEXHOJIOTHH JIIst
pa3BUTHs 00IIECTBA;

ymMemb:  YCTAHABIMBATh CBS3b MEXKAY LEJIbI0 HM3yYeHUS XMMHUM W TeM, JUIsl 4Yero OHa OCYHIeCTBIsETCS (MOTHMBAMH); BBIMOIHSTH
KOPPUTUPYIOIIYI0 CAMOOLIEHKY, 3aKJIIOYAIOIIyIOCs B KOHTPOJIE 3a MPOIECCOM H3YYEeHUS XUMHMM W BHECEHHHM HEOOXOIMMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIMX dTalaM U croco0aM M3y4eHHs Kypca XUMHM; BBIIOIHITh PETPOCHEKTUBHYIO CAMOOIICHKY, 3aK/II0UAIOIIYIOCs B OIICHKE Ipolecca U
pe3ynbTaTa U3y4eHHs Kypca XUMHUHM OCHOBHOM ILKOJIBI, ITIOJBEJCHUN UTOTOB HA OCHOBE COOTHECEHUS LIEIIEN U PE3YJIbTATOB;

CTPOUTH KM3HEHHBIE M TNMPO(ECCHOHAIbHBIE IUIaHBl C YY€TOM KOHKPETHBIX COIMAIbHO-UCTOPUYECKHX, MOJUTHUYECKUX U IKOHOMHYECKHX
YCIIOBUI; 0CO3HABATh COOCTBEHHBIE IEHHOCTH U COOTBETCTBHE UX



IIPUHUMACMBIM B XHN3HH PCHICHUAM; BECTH JHAJIOI HA OCHOBC PAaBHOIIPABHBIX OTHOIIICHUH M B3aMMHOT'O YBaXXCHUsA, BBIACIIATD HpaBCTBeHHBIﬁ
ACIICKT IIOBCACHHUA M COOTHOCHUTH ITIOCTYIIKH (CBOI/I u Apyrux J'IIOI[CI‘/'I) U COOBITHS C IIPUHATBIMU J3THYCCKUMH HOpMaMH; B IIPECACIaX CBOHUX
BO3MOKHOCTEH HpOTHBOﬂeﬁCTBOBaTB HeﬁCTBHHM W BIIMSHUAM, IPCACTABIAIOIIUM YIpO3y JKU3HU, 3T0POBBIO U 0€30IaCHOCTH JJUYHOCTHU U O6H.[€CTBa.

YyeoHo-remaTnueckuii jian 8-9 kiaacc.
8 kiaace

24 B HEAENI0, Bcero 68 yacos

06 W3 aux
HaumeHnoBaHue TeMbl Kontponpa
mee [IpakTrueckue paboThI
ble paboThI
Beenenue Nel. [IpaBuia TeXHUKH O€30MIACHOCTH IIPH padboTe
5 | B XMMHYECKOM kabuHete. [Iprembl oOpameHus ¢

1abopaTopHBIM 000PYIOBAHUEM U

HarpeBaTeJIbHBIMU MPUOOPAMH.
Tema 1.
ATOMEBI XUMHYECKHUX 10g No 1
2JIEMEHTOB
Tema 2. [Ipocteie
BeIlleCTBa T4
Tema 3. Ne2. AHann3 1IOYBEI U BOJEL.
CoenuHenus 14 q | Ne3 IIpuroroBnenue pacTBopa caxapa u Ne2
XAMHYECKUX AJICMEHTOB oTIpeJIeJICHUE MAaCCOBOM JIOJIM €TO B PacTBOPE.
Tema 4. I3MeHeHNUS, Ne4 HalGmroieHus 3a U3BMEHCHUSIMU,
MPOUCXOJISIIINE C 12y | TPOMCXONAIMMA € TOpSIIIEeH CBEUOH, U UX No3
BEIIECTBAMH OTIMCaHME.

No5 TIpu3Haku XMMUYECKUX PEAKIIH.
Tema 5. PactBopeHue. 204 Ne6. CpoiicTBa KMCIOT, OCHOBAHHM, OKCUAOB U Nodk
PactBopsHI. COJIEH. 3
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CaolicTBa pacTBOpOB

Ne7. PemieHne 3kCiepUMEHTANIBHBIX 3a1a4.

JJIEKTPOJINTOB
HTroro 68 7 4
YueOHo-TeMaTHUecKHi IVIaH 9 Ki1ace
24 B HeAeI0, Bcero 68 gacos
06 N3 Hux
HaunmenoBanue TeMsl KoHnTpoasn
miee [IpakTnueckue paboThI
ble paboThI
Tema 1. Beenenue.
OO01as xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB
U XUMHYECKUX
peaKIuid.
[Tepuoanueckuii 3aKOH 104
u Ilepnonnueckas
CUCTEMa XMMHUYECKHUX
anemeHTOB J[.H1.
Meneneena
Tema 2. MeTabl. IIpakTukym 1. CBolicTBa MeTaJUIOB U HX
coequHeHuit (3 )
Nel. OcymiecTBneHne 1EMOYKA XUMHUUYECKHUX
IIpEBpALCHU.
1749 | No2. TIlonyueHne W CBOWCTBA COCIWHEHUU No 1
METaJIJIOB.
Ne3. Pemienue »sKCIepUMEHTANBHBIX 33Ja4 Ha
pacno3HaBaHME€ W IIOJYyYEHUE  COEAMHEHHUN
METaJIJIOB.
Tema 3. Hemeramnsl IIpakTukym 2. CBoiicTBa coefnHEHHUI
30 9 | HemeTaLI0B (5 U) Ne2

Ned. Pemienne SKCIICPUMCHTAJILHBIX 3aJ1a4 110 TCMC




«Iloarpymnma rajoreHoB.

Neb. Pemenune skcriepiMeHTaJIbHBIX 3a/1a4 110 TEMe
«loarpymnma Kuciopoa».

Ne6. Pemenue skcriepiMeHTaJIbHBIX 3a/1a4 110 TEME
«IIoarpynma azoray.

Ne7. Pemenue skcriepMMeHTaJIbHBIX 3a/1a4 110 TEMe
«[Ioarpynma yraeponay.

Ne8. Ilonmywenue, coOupaHue U pacHo3HABAHUE
rasos.

Tema 4. O0001IEHNE
3HAHUH 10 XUMHUHU 34

KypcC OCHOBHOM HIKOJIBI.

IToaroroBska K 11y Ne3
rocy/1apCTBEHHON

MTOTOBOM aTTeCTAIlNH

('NA)

Hroro 68 8 7

Y4yeOHO-MeTOAUYECKOEe H MaTepUAIbHO-TEXHUYECKoe odecreyeHue 00pa3oBaTe/ibHOM AesATeJbHOCTH 8 - 9 Ki1acc.

Jl1st 00ydeHust yqaiuxcsi OCHOBHOM HIKOJIbI B COOTBETCTBUHU ¢ TpeOoBaHUsIMHU DenepanbHOro rocyjapcTBEHHOr0 00pa3oBaTeIbHOTO CTaH1apTa
HeoOXxo/uMa peanu3anus JAeATeIbHOCTHOrO Moaxonaa. JlesTenbHOCTHBIM Moaxoa TpeOyeT MOCTOSHHOM Omophl mIpolecca 0O0ydeHUss XUMHUM Ha
JI€MOHCTPALIMOHHBIM 3KCIIEPUMEHT, MPaKTHUECKUE 3aHATHS M JaOOpaTOpHbBIE ONBITHI, BBIMOJHAEMble ydamuMmucs. KaOuHeT XuMHMH OCHaIIEH
KOMIUIEKTOM JIEMOHCTPAIlMOHHOIO M Ja00paTOpPHOTO OOOPYMOBaHMS MO XMMMHU JJIi OCHOBHOHM HIKOJBL. B KaOMHeTe XMMHUHM OCYIIECTBISIOTCA Kak
ypouHasi, TaK U BHEYpOUHas (opMbl y4eOHO-BOCIIMTATENILHON AEATENbHOCTH ¢ yyamumucs. OcHalleHue B 0oJbIIel 4acTH coOTBeTCTBYeT [lepeuHto
o0opynoBaHUs KaOWMHETa XMMHUHM W BKJIIOYAeT pazIMYHbIe THUIIBI CpeAcTB oO0ydeHus. bonbiryto vacTh 000pynOBaHHMs COCTaBIAIOT Yy4eOHO-
MpaKTU4EeCKoe U y4yeOHOo-abopaTopHOe 000pYyAOBaHHE, B TOM YHCIIE KOMIUIEKT HAaTypajbHBIX OOBEKTOB, MOJENH, MPUOOPHl U MHCTPYMEHTHI AJIs
MIPOBEJICHUS IEMOHCTPALlU U MPAKTUYECKUX 3aHITUH, JEMOHCTPALMOHHbIE TaOIUIIbI, BUAEO, MEAHA OCHAILIEHUE.

B xoMIUIeKT TeXHUYECKUX U MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX CPEICTB 00YUEHHs BXOJAT: KOMIBIOTEP, MyJIbTUMEANA IPOEKTOP, BBIXOJ B

HNuTtepner.

Hcnons3oBaHue OJICKTPOHHBIX CPCIACTB O6y‘~ICHI/I$I IIO3BOJIAIOT!




®  AKTHBH3MPOBATH JACATEIBHOCTH 00YUYAIOMINXCS, OTY4aTh O0Jiee BBICOKHE KaYeCTBEHHBIE Pe3yJIbTaThl O0YUECHHUS;

e 1pu noarotoBke k EI'D obecneunBaTh caMOCTOSATEIHHOCTh B OBJIAZICHUH COAECPKAHUEM Kypca.

e  (dopmupoBarh UKT - KOMIETEHTHOCTbH, CIIOCOOCTBYIOIIYIO YCIIEIIHOCTH B Y4eOHOI 1eITeTbHOCTH;

e  ¢opmuposars YVY/I;

Hamypansnsie 00vexmul

HatypasbHbie 00BEKTHI, UCIIOJIb3yeMble B 00yUYE€HUN XUMHH, BKIIOYAIOT B ce0s KOJUIEKIIUM MUHEPAJIOB U TOPHBIX MOPO/JI, METAJUIOB U CILJIaBOB,
MUHEPAJIbHBIX YIOOPEHH, MIacTMacc, Kay4yKOB, BOJIOKOH U T. [I.

O3HakoMJIEHHE Yy4alluXcsi ¢ oOpa3laMd HCXOJIHBIX BEIECTB, IMOJYHIPOAYKTOB M TOTOBBIX H3JEIHI MO3BOJIAET MOIYYUTh HArJsgHOE
MpeJicTaBlIeHHe 00 ITUX MaTepuasax, UX BHEITHEM BHUJIE, @ TAK)KE O HEKOTOPHIX (PU3MYECKUX CBOMCTBAX.

Xumuueckue peakmuevt u mamepuaivl

OOparieHre co MHOTMMH BEIIECTBAMHU TpeOyeT CTPOroro COOMIOCHUS MPaBUI TEXHUKUA OC30MaCHOCTH, OCOOSHHO IPH BBITTOJIHEHUHU OIBITOB
CaMHUMH yJaIuMucs. Bce HeoOXoauMble MephI MPEIOCTOPOKHOCTH YKA3aHBI B COOTBETCTBYIONINX JOKYMEHTAX W WHCTPYKIUSX.

1)rpocTeie BelecTBa - Melb, OpOM, HATPUH, KAJIBLIUNA, ATFOMUHUNA, MarHUH, JKEJIe30;

2)okcuabl — menu (M), kanbius, xenesa (111), maraus;

3) KUCIOTHI - COJIsTHAs!, CepHasi, a30THAs;

4)ocHOBaHMS - TUJIPOKCH]T HATPUS, THIAPOKCHU]T KaJIbIUs, THAPOKCUA Oapust, 25% HbIil BOJHBIN pacTBOp aMMHUaKa

S)conu - xnmopuasl Hatpus, meau (M), amromunus, xenesa (I1I); autpatel kanus, HaTpus, cepedpa; cynbdarel meau (I1), xenesa (I1), xenesza
(I0), ammoHwMsI; HOAUT KalTvsl, OpPOMUT HATPHS;

6)opraHuYecKre COeTMHEHHS - 3TAHOJ, YKCYCHAs KHCIIOTa, METHIIOBBIN OpaHKeBbIi, (heHOIPTaNEHH, JTJaKMYC.

Xumuueckasn nadopamophnan nocyoa, annapamasl u npudopvl

XuMudeckas TIocy/1a moApa3elisieTCs Ha IBe TPYIIIBL: JUIS BRITIOJHEHUS OIBITOB YUAIIMMHUCS W JIEMOHCTPAITMOHHBIX OITHITOB.

[Tpubopkl, ammapaTel U yYCTAaHOBKH, WCIIOJIb3YeMbIe Ha YpOKaxX XHMHHU, TOJPA3CISIOT HA OCHOBE IMPOTEKAMIINX B HUX (PU3UYCCKUX U
XUMHUYECKHUX TPOIECCOB C YYaCTHEM BEIIECTB, HAXOMISIIMXCS B Pa3HBIX arperaTHbIX COCTOSHUSX: MPHOOpPHI s pabOThl C razaMu — MOJyYeHHE,
coOupaHue, OYNCTKA, CYIIKa, MOMJIOMICHUE Ta30B; PEAKIMH MEXAy MOTOKAMH Ta30B; PEaKIUU MEXAY ra3aMH B DIEKTPUYECKOM paspsie; peakiuu
MEXJ1y Ta3aMH TPU MMOBIIIEHHOM JaBIIEHUH; allapaThl ¥ TPUOOPHI TSl OTBITOB C )KUJIKUMH M TBEPJbIMU BEIIECTBAMHU — MEPErOHKa, (PUIBTPOBaHUE,
KPUCTAJITU3AIMs; IPOBEICHNUE PEAKIIUi MEXy TBEPIbIM BEIIECTBOM U KHJIKOCTBIO, KUJKOCTHIO M JKUIKOCTHIO, TBEPJBIMH BellleCTBaMU. BHe 3Toi
KJIAaCCU(UKAINN HAXOATCS JIBE TPYIIBI YIeOHOU armaparypsl: 1) muist H3ydeHus] TEOPETUICCKUX BOIIPOCOB XUMHUH - MILTFOCTPAITNS 3aKOHA COXPaHCHHS
Macchl BEHIECTB, IEMOHCTPAIIHS AJIEKTPOIIPOBOTHOCTH PACTBOPOB, JIEMOHCTPAIUS TBM)KEHUSI HOHOB B DIIEKTPUUYECKOM II0JIC; JIUISl M3YUEHHSI CKOPOCTH
XUMHYECKON peakIMi U XUMHUIESCKOTO PAaBHOBECHS; 2) JUIS HJUTFOCTPAIMH XUMHUYSCKUX OCHOB 3aBOJICKHUX CITOCOOOB IOJTYYCHHSI HEKOTOPBIX BEIICCTB



(cepHOl KMCIIOTBI, aMMHaKa U T. I1.) BcroMoraTenabHyI0 poJib UTPAIOT U3MEPUTENIbHBIE U HAarpeBaTeNIbHbIC MPHOOPHI, Pa3IHYHbIE TPUCIOCOOICHHUS
IS BBITIOJTHEHHUS OTIBITOB.

Mooenu

OOBeKTaMi MOJICTUPOBAHUS B XUMHUH SIBJISIOTCS] aTOMBI, MOJICKYJIbI, KPUCTAJUIBI, 3aBOACKHE aIllapaThl, a TAKXKE MPOUCXOSAIINE TPOIECCHI.

B mpenonaBaHuy XUMHM HCIIOJIB3YIOTCS MOJENTH KPUCTAUIMYECKUX PEMIETOK rpaduTa, MOBAPEHHOW CONM, HAOOPHI MOJENIEH aTOMOB IS
COCTaBJICHUS LIIAPOCTEPKHEBBIX MOJEIEH MOJIEKYJI.

Yueonvie nocobus na newammnoii ocnoge

B mponecce 00yueHUst XUMHUH HCIOIB3YIOTCS CIEAYIONINE TaOMUIBI MOCTOSIHHOTO 3KCIoHUpoBanus: «llepuoandeckas cucteMa XMMHUYECKHX
anemenToB .M. MenneneeBa», «Tabnuma pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJNEH», «INEKTPOXUMHUYECKHU Ppsji HANMPSIKEHUH METaioBy,
«KpyroBopoT BemiecTs B mpupoe» u JIp.

Jlns opraHu3anuy CaMOCTOSTENBHON paboThl 00YYAIOIIMXCsl HA YPOKaX UCIONB3YIOT Pa3sHOOOpa3HbIe JUIAKTHYECKAE MaTepHalbl: OTACIbHbIC
pabo4ne JIMCTHI — MHCTPYKLUH, KAPTOYKHU C 33aHUSMHU Pa3HOM CTENEeHHW TPYIHOCTH JJISl M3YYSHHs HOBOTO MaTepualia, CaMOIPOBEPKHU M KOHTPOJIS
3HaHUM y4daluxcsl.

Jnist oGecriedenrst 6€30MacHOro Tpyqa KaOMHEeTe XMMUN HMEETCSI:

®  [IPOTHBOIOXKAaPHBIH HHBEHTAPb

®  anTeyky ¢ HAbOPOM METUKAMEHTOB U MEPEBSI30YHBIX CPEJICTB;

®  UHCTPYKLHIO 10 MpaBuiaM 0€30MacHOCTH Tpy/a AJisg 00ydaromuxcs

® O KypHaJ PErMCTpaLUU MHCTPYKTaXKa MO MpaBuiIaM 0€30MacHOCTH TPya.

VIIl. Tpe6oBaHusl K ypOBHIO IOATOTOBKHU BBINYCKHUKA 9 Ki1acca

IMpeaMeTHBIMEU Pe3yJILTATAMM OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IITKOJIBI TPOTPAMMBI 110 XUMHH SIBJISIFOTCSL:
1. B no3HaBarensHoOM cdepe:

> JlaBaTh OIpENeNeHUs] M3YYCHHBIX MOHATHI: BEIIECTBO (XMMHUYECKMH DJIEMEHT, aTOM, MOH, MOJIEKYNa, KpUCTANIMYecKas pEIIeTKa,
BEIIECTBO, TMPOCThIE M CJIOXHBIE BEIIECTBA, XUMHMYeckass (opMmyia, OTHOCHTENbHAs aTOMHAas Macca, OTHOCHTENbHAas MOJIEKYJsIpHas Macca,
BaJICHTHOCTb, OKCHJIbI, KHCIIOTBI, OCHOBaHHS, COJH, aM(OTEpPHOCTb, HHIMUKATOpP, MEPHOJUYECKas CHCTEMa, H30TOIbl, XUMHYECKas CBA3b,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIIEHHUS, AJIEKTPOJIUT); XUMHUYECKas peakius (XMMHUYECKOe ypaBHEHHE, M'€HETHYecKas CBS3b, OKHUCIICHHE,
BOCCTAHOBJICHHE, AJIEKTPOJIIUTUYECKAS TUCCOIHALINS, CKOPOCTh XUMUYECKOU PeaKIum);

> (dbopmynupoBath nepuognueckuii 3akon /. I. MenaeneeBa 1 pacKpbIBaTh €ro CMbICI;



> OIKCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEIbHO MPOBEACHHBIE SKCIIEPUMEHTHI, HUCIOJIBb3YS AJS 3TOTO €CTECTBEHHBINH (pyCCKHiA,
POJIHOI) SA3BIK U S3bIK XUMHUH,

> OIMCHIBATh U Pa3IM4aTh U3YUYECHHBIEC KJIACCHI HEOPraHUYECKUX COCIUHEHHUN, IIPOCTBIE U CJIOKHbBIE BEIIECTBA, XUMUUYECKUE PEAKIINH

> KJ1accu(pUIUPOBATh U3yUYEHHbIE OOBEKTHI U SIBJICHUS;

> HAOJII0AATh IEMOHCTPUPYEMBIE H CAMOCTOSATEIBHO MMPOBOAUMBIE OIIBITHI, XUMUYECKHE PEAKIIMH, IIPOTEKAIOINE B IPUPOE U B OBITY;

> JeNaTh BBIBOJBI W YMO3AKJIIOUEHHUS W3 HAONIONEHUH, H3YUYEeHHBIX XUMHUECKHUX 3aKOHOMEpPHOCTEH, IMPOrHO3UPOBATh CBOICTBA
HEHU3YYEHHBIX BEIECTB I10 aHAJIOTUH CO CBOMCTBAMHU U3YyYEHHBIX;

> CTPYKTYpUPOBATh U3yYCHHBIH MaTepHall 1 XUMHUYECKYIO0 HH(POPMALINIO, TIOITYYEHHYIO U3 APYTUX UCTOYHHKOB;

> MOJIETIMPOBATh CTPOCHHUE aTOMOB IEMEHTOB IIEPBOI'0 — TPETHEr0 NIEPUOA0B, CTPOCHHUE TPOCTEHIIINX MOJIEKYIL.

2. B 1IeHHOCTHO-OpHEHTALIMOHHON C(bepe:
> AHaJIM3UPOBAaTb M OHLCHUBATL IIOCIICACTBUA JIA OKPY)I(aIOH_[eﬁ Cpelabl OBITOBOM H HpOHSBOHCTBCHHOﬁ ACATCIIPHOCTH YCJIOBCKA,

CBSI3aHHOU C MepepadOTKON U UCIIOIb30BAHUEM BEIIECTB;

> Pa3bIACHATH HA MpUMepax (MPUBOJIUTH MPUMEPHI, TTOJATBEPKIAAIONINE) MATEPUATILHOE €AMHCTBO U B3aUMOCBSA3b KOMIIOHEHTOB >KMBOU U
HEXXHUBOU IMPUPOJAbI U YCJIOBCKA KAaK BAXXHYIO YaCThb 3TOT'O CANMHCTBA,

> CTPOUTH CBOC IMMOBCACHUEC B COOTBCTCTBHUU C ITPUHIIUITIAMUA 6€pC)KHOFO OTHOIICHHS K IPHUPOAC.

3 B tpynosoii cdepe:
> TUTAHUPOBATh U IPOBOJIUTH XMMUYECKHI DKCIICPUMEHT;
> WCIIOJIB30BATh BEIIECTBA B COOTBETCTBUU C UX MPEIHA3HAUYCHHEM U CBONCTBaMU, OMTMCAHHBIMU B HHCTPYKIUSIX IO IPUMEHEHHUIO.

4, B cdepe Ge30mmacHOCTH KU3HEIEATENbHOCTH:
> OKa3bIBaTh nepByfo IIOMOIIb HpI/I OTpaBJ'IeHI/ISIX, QXorax u ):[pyrI/Ix TpaBMaX, CBA3AaHHBIX C BCIIIECTBAMHU H J'Ia60paTOpHI)IM

o0opynoBaHHEM



TemaTnyeckoe nnaHnpoBaHue Matepuana B 8 knacce

NPUNOXEHME 1

Ne Komn-Bo Hcnonbs3oBanue
Tema Copnepxanue IeneBas ycTaHOBKa ypoKa [Inanupyemble pe3yabTaThl

/o 4acoB 000pYIOBaHUS

1 Metonapl mo3Hauus B [[Ipaktiudeckas padota Ne 1 [3HAKOMCTBO ¢ OCHOBHBIMH 1 'YMEHHE MT0Th30BaTHCS JlaTamk
XITMPH. «M3ydeHne CTpoeHHs METOJIaMU HAYKH HarpeBaTeNbHBIMH TPHOOPAMH  [TEMITEPATYpPhI
JKCIIepUMEHTAJIbHBIE [TITAMEHI» (TepMonapHbIii),
OCHOBBI XUMHUHU CIIUPTOBKA

2 Metomapl no3Hanus B |JIabopatopHslit ombIT Ne 1 3HAKOMCTBO C OCHOBHBIMH 1 OrnpeaensaTb BO3SMOKHOCTh Jlatunk
XUMHUU. «/lo Kakoli TemmepaTypsl METONaMU HAayKU [TPOBEICHMS PEAKLIUM U TeMIEpaTyphl
JKCIIepIMEHTAaIbHBIE [MOXXHO HATPETh BEUIECTBOY [TPOIIECCOB, TPEOYIOITIX (TepMoTIapHsbIii),
OCHOBBI XMHH HarpeBaHUs CITUPTOBKA

3 MeTtosp! mo3Hanus B |JIabopaTtoprsrii onbiT Ne 2 |JlaTh mpencTaBieHue o 1 'YMenue BeIOMpaTh mpubopsr  |laTunk
XM, «3MepeHne TeMIiepaTypsl  [TOYHOCTH U3MEPEHHUN TUTSL IPOBEJICHUS I3MEPEHUH,  [TeMIIepaTyphl
JKCIIepUMEHTAILHBIE [KUTIEHUS BOJABI C TOMOIIBIO  [IU(PPOBBIX AATYUKOB U TPeOYIOLIMX TOYHOCTH MIaTUHOBBIH,
OCHOBBI XUMHHU maT4nKa TemMrepaTypsl U AHAJIOTOBBIX MPHOOPOB MOKa3aHUi TEPMOMETP,

TepPMOMETPa» PIeKTpUYecKas

4 Metonapl mo3Hanus B |JlabopatopHsiit ombIT Ne 3 Cdopmuporats 1 3HATH TPOIECCHI, TpoTeKaromIue |[laTank
XUMHH. «OrpenesneHne TeMnepaTypsl [IpeACcTaBICHNE O [pY TUIABJIEHUH BEIIECTB M UX  (TEMIIEpaTypbl
DKCIEPUMEHTANIbHBIE [[JIABJICHUSA U TeMIepaType IUIABICHHUS, KpUCTAIUTH3AIIH (TepMOITapHBIN)
OCHOBBI XMIMHH KPUCTAIUTH3AIIHA OJI0OBAY 00paTUMOCTH TUTABIICHUS H

5 [lepBoHavanbHBIC JlaGopatopHslii onbiT Ne 4 |DKCIIEpUMEHTANIBHOE 1 YMETh OTIINYATh JlaTumk
XIMHYECKUE «BomornpoBoaHas u oTIpeieTIeHHe BOJIONIPOBOJIHYO BOJY OT PIIEKTPOTIPOBOHOCT
moHsTHs. Yucteie MUCTHJUTMPOBAHHAS BOJIA»  |[IMCTHIIMPOBAHHOMN U MUCTHJUTMPOBAHHOM, 3HATH, 1, mudposoit
BEIIECTBA U CMECH BOIOTIPOBOIHOM BOBI [oYeMy IS TPOBEICHHS MUKPOCKOTT

SKCIIEPUMEHTOB HCIIOIB3YIOT
MUCTUUIMPOBAHHYIO BOJLY

6 [IepBoHavaIbHBIE JleMOHCTpalMOHHBIN M3ydyeHne XUMHUYECKUX 1 YMeTh oTiuaTh pusnueckue  |Jlarumnk
XIMHYECKHE prcriepuMent Ne 1 SIBITCHUI [TPOIIECCH OT XUMUYIECKIX TEMIEPATYPHI
[TOHSTHS. «Bslaenenne u noriaouieHue peakuuit [IATHHOBBIN

dusnyeckue u
XUMHAYECKHE SIBICHUS

Teria — MpU3HaK
XUMHUYECKON peaKiium




Ne Komn-Bo Vcnione3oBaHue
Tema Conepxanue LleneBas ycTanoBKa ypoka [[manupyemsble pe3yabTaThl
n/m 4acoB 000pyIOBaHUS
7 IlepBonavyasibHble  |JleMOHCTpAIOHHBII V3ydenue sBICHUN TpU 1 3HATH, YTO MPU MIPOTEKAHUH [IpuGop AT OTIBITOB
XUMUYIECKHE PKCTIEpUMEHT Ne 2 Pa3JI0KEHUN CIIOKHBIX peaKui MOJIEKYJIbl BEIIECTB  |C SJIEKTPHUCCKUM
nousTus. [Ipocteie |«PaznoxkeHue Boasl BEIIECTB pa3pyuIaroTcsi, a aTOMBI TOKOM
1 CIIO)KHBIE BIEKTPUIECKIM TOKOM» COXPaHAIOTCA (1715 BEILIECTB C
BEIIECTBA MOJICKYJISIPHBIM CTPOCHHEM)
3 [lepBoHauanbHble |/IeMOHCTpallOHHBIN DKCIIEPUMEHTAIBHOE 1 3HaTh (HOPMYIUPOBKY 3aKOHA U |Bechl 3NIeKTPOHHBIE
XUMUYECKHE brcriepuMeHT Ne 3 «3akoH TOKa3aTeNIbCTBO ACHCTBUS YMETh IPUMEHSITh €r0 Ha
MOHATHSA. 3aKOH COXPAaHEHHUsI MacChl BEILIECTB) [3aKOHA MPaKTHKE NP PEIIEHUU
COXpaHEHHUS MaCChl pacuéTHBIX 3a/1a4
BCILICCTB
9 Kiaccsl JleMOHCTpallMOHHBIN DKCIIEpUMEHTAIIBHO 1 3HATH OOBEMHYIO 10JTI0 [Tpubop st
HEOpraHu4eckux  [Prcrepument Ne 4 OIIpeNIeNIUTh COJIepKaHue COCTaBHBIX YacCTeH BO3IyXa OTIpeIeIICHUS
COETMHEHHI. «OrnpeeneHne cocraBa KICJIOPO/Ia B BO3/IyXe cocTaBa BO3AyXxa
10 Kiaccsl [IpakTuueckas padora Ne2  |CHHTE3 CONM U3 KUCIOTHI U 1 'YMeTh npoBoauTh npocteiimue |Lndposoii
Heopranndeckux  |[«[lomyuenune meqHOTrO OKCHa MeTalia CHUHTE3Bl HEOPraHUYECKUX MUKPOCKOIT
COCIMHEHHH. KyIIOpOCa» BEILIECTB C UCIIOJIb30BAaHUEM
CBOICTBa KUCIIOT HHCTPYKLUU
11 PactBOpEI JlaGoparophblii onbIT Ne 5 VccnenoBate 3aBUCUMOCTD 1 MeTs npencTaBiaeHe o pa3Hoi [JlaTunk
«/3yueHne 3aBHCUMOCTH PacTBOPHUMOCTH OT 3aBICHMOCTH PAaCTBOPHMOCTH  [TEMIIEPATYPHI
[PAaCTBOPHMOCTH BEIIECTBA OT [TEMIIEPATYPHI BEIIECTB OT TEMIIEPATYPHI MIATHHOBBIN
TEMIIEPATYPBD)
12 PactBOpHI JlaboparopHbiii ombIT Ne 6 [Toka3aTh 3aBUCUMOCTh 1 'YMeTh BCIoib30BaTh ¢ poBoii |Lludposoii
«Haomronenne 3a poctom PacTBOPHUMOCTH OT MUKPOCKOIT JJIS1 U3y4eHUs MUKPOCKOIT
KPUCTAJIOB) TEMIIEPATYPHI (hOpMBI KPUCTAJIIOB
13 PactBOpEI JlaGopatopHblit onbIT Ne 7 CcdopmupoBats HOHITHS 1 IMeTs npeacTaBiIcHUE O JlaTank
«IlepechIlicHHBII pacTBOP»  [«pa30aBJCHHBIN PacTBOPY, pa3IMYHON HACBIILIEHHOCTH TeMIepaTypbl
«(HACBIIIEHHBIN pacTBOP», pacTBOpa pacTBOPsIEMbIM [1aTUHOBBIN

(«(IIEpPECHIIIICHHBIN PacTBOP»

BCIICCTBOM




No Tema Copepxanue Lenesas ycranoBka ypoka [Kon-Bo |[Imanupyemsbie pe3yiabTaThbl Vcnonp3oBaHue
/1 4acoB 000pyIOBaHUS
14 PacTBOpEI [MpakTtuueckas padora Ne3  |ChopmupoBaTh 1 YMeTh onpenensiTh JlaTunk onTHyeckoi
«Ornpenenenne [peJICTaBIEHUE O KOHLIEHTPALMIO pacTBoOpa, MJI0THOCTH
KOHILIEHTPALH BEILECTB KOHLIEHTPALIMK BEILECTBA U WCTIOJIB3YSI MHCTPYKLIUIO
KOJIOPUMETPUUYECKUM KOJINUECTBEHHOM aHaJIM3e
heTaTanm
15 Kpucramnorunpatel  [JlabopaTtopHsiii onbiT Ne 8 CdopmupoBaTh MOHITHE 1 3HATh CIIOCOOHOCTH JlaTank
«Ormpenenenue Temnepatypsl («KpucramioruapaTy. KpUCTAJUIOTHIPATOB TEeMIIEPATYPHI
pa3noKeHUs paspyLaThCs NPy HArPEBaHUU  [UIATHHOBBIN
KPUCTAIOTHIPATa)
16 Krnaccer [MpakTtuueckas padora Ne 4 |ChopmupoBaTh 1 YMets onpeaensats pH Jatunk pH
HEOpPraHUYEeCKUX «Ormpenenenue pH pacTBopoB [pencraienne o pH cpensl [pacTBOpOB
COCTMHCHHUIM. KHUCJIOT U LIEJI0YEeH» KaK XapaKTepUCTUKU
OcHOBaHUSA KHCIIOTHOCTH pacTBopa
17 Kiaccsl JlaGopatopuslii onbiT Ne 9 |ChopmupoBats 1 [ IpyMeHATH yMEHUS 110 Jaruux pH
HEOPraHUYECKHUX «Omnpenenenne pH rpeJcraBieHue o mkaie pH onpeaeneHuto pH B
COCIMHEHHH. Pa3NIUYHBIX CpeIy» PAaKTUYECKON AEATENbHOCTH
Nenanarua
18 Kiaccsl JlaGopatophslii onbIT Ne 10 [IkcnepuMeHTaIbHO AOKA3aTh 1 [lornMats cymHoCTh npouecca |[latunk pH, nosarop
HEOPTaHUYECKUX «Peakuusa HeUTpau3aum», [XMMHUYECKUE CBOWCTBA HEHTpaIu3aliy U IPUMEHITh  [00bEMa )KHUIKOCTH,
COCIMHEHHH. IeMOHCTPALMOHHBII OCHOBaHUH polecc HeUTpaIn3aly Ha OropeTKa, 1aTUuK
XHuMudeckre bkcriepuMeHT Ne 5 «TenmoBoit [IPaKTUKE TEMIIEpATypbl
CBOICTBa OCHOBaHUH PG (HEKT peakiuu ruIpoKcuIa [JIATUHOBBIM,
HATPHA C YTJIEKHCIBIM Ta30M» TaTYHK JTABICHUA,
MarHUTHas MEIIaKa
19 Xumndeckas cBsi3b  |[leMoHcTpannoHHbIi onbIT Ne [loka3aTts 3aBHCUMOCTD 1 YMETh ONIPENENATh THII JlaTank
6 «Temneparypa miaBieHus: |(PU3HMYECKIX CBOICTB KPUCTAIUTMYECKUX PEIIETOK [0 [TEMIIEPATYPHI
BELIECTB C Pa3HBIMU THIIAMH  (BELLIECTB OT TUIIA XUMUYECKON TEMIIEpAType TUIABICHMUS MIaTHHOBBIH,
KPUCTAJUTMUECKUX PEIIETOK» [CBI3U aTYNK

TEeMIIEPaTypBhI

TenvMamanuLIit




TemaTnyeckoe IJIAHHPOBAHHE YUeOHOr0 MaTepuaa B 9 Kiacce

Ne Tema Conepxxanne IleneBas ycTaHOBKA ypoKa Kom-Bo | lImaHupyemsble pe3yJibTaThl Hcnons3oBanue
wn 4acoB 000pyI0BaHMS
1 Teopus JlemoHcTpaimoHHbli onbIT Ne [[lokazate, 4To pacTBOpeHHE 1 3HaTh, YTO paCTBOPEHHE — aTunk
hiiektponuTiyeckoit |1 «TermoBoit addext BEILECTB UMEET P (hM3UKO-XUMUYIECKHH MPOIECC  [TeMIEPaTyphI
TUCCOLUAIIN [pacTBOPEHMS BEIIIECTB B [IPU3HAKOB XUMHUUECKOH [JIATHHOBBIN
BO/IE» [peakuuu
2 Teopus [IpaxkTuueckas pabora Ne 1 [BBenenue nmousTuit 1 YMETh SKCHEPUMEHTAIILHO Jlatunk
PIEKTPOIUTHUECKON [« DNEKTPOTUTHI U QIEKTPOJIUT» U OTIPEAETATh SJIEKTPOIUTHI U BIEKTPONPOBOJTHOCT
TUCCOLUAIIN HEAJIEKTPOIUTHI) (HEIIEKTPOIIUT» HEAJIEKTPOIHUTHI 138
3 Teopus JlaGopaTopHsIii onbIT No 1 CdopmupoBath 1 3HaTh, KAKOE BIUSHUE Jlatunk
PIIEKTPOIUTHYECKON |[«BiMsiHue pacTBOpUTENS HA  [IPEACTaBICHHUE O BIUSHUU OKa3bIBaeT BOJa Ha BIEKTPONPOBOTHOCT
TUCCOIMAIIH TUCCOITUAITIION [pacTBOpHUTENS Ha TUCCOIMAIINIO BEIECTBA 138
TUCCOIUAITIIO 3JIEKTPOJINTA
4 Teopus JlaGopaTopHsIif ombIT Ne 2 ODKCIIEPUMEHTAILHO BBECTH 1 'YMETh OnpenesiaTh CWibHbIe U |JlaTunK
QiieKTposuTHYecKOH |[«CHITbHBIE H Clla0ble MOHSATHE «cIa0bIN ci1a0ble AIEKTPOJIUTHI C BIEKTPOIPOBOJTHOCT
TUCCOITHAITHH. PIEKTPOITUTH» PIIEKTPOJIUTY MMOMOIIIBIO JTATYHKA 138
CunbHBIC U c1a0ble RIEKTPOIPOBOTHOCTH
PIIEKTPOITUTHI
S [Teopwus JlaGopaTopHsIii ombIT Ne 3 CchopmupoBatb 1 3HATh 3aBUCUMOCTD JlaTumk
DIIEKTPOINTHYECKON [«3aBUCUMOCTh [IpeICTaBIeHUE O PIEKTPOIPOBOJHOCTH PACTBOPOBPRIEKTPOIIPOBOIHOCT
UCCOIUAITIH QJICKTPOIPOBOTHOCTH 3aBHCHMOCTH 0T KOHIICHTPAI[H HOHOB 138
pacTBOPOB CHJIBHBIX DIIEKTPOIIPOBOTHOCTH
DJIEKTPOJIUTOB OT [PaCTBOPOB OT KOHIIEHTPAIHH
cAmnenTRariuu uAmAD
6 Teopus [IpakTiueckas padora Ne 2 [3akpenuTh NpeCTaBIECHUE O 1 YMETh SKCIEPUMEHTAIILHO Jlatunk
brekTponuTHueckoil |[«OmpeneneHue 3aBHCHMOCTH OTIPEAETSATH KOHLIEHTPAITHIO RIEKTPOTPOBOTHOCT
UCCOITHAITIH KOHIIEHTPAIH COJIN TI0 RIIEKTPOTPOBOTHOCTH COJI B PaCTBOpE C MMOMOIIBIO ||
3IIEKTPOIPOBOIHOCTH [pPacTBOPOB OT KOHIICHTPALUU aTYUKA JIEKTPOIPOBOAHOCTH

pacTBopay

MOHOB




I

No Tema Conepxanue enesas ycranoBka ypoka |[Kon-Bo [[lnanupyembie pe3yabTaThbl Hcnons3oBanue
/11 4acoB 000OpyIOBaHUS
7 Teopus JlaGoparopHsrii onbIT Ne 4 VccnenoBath 0COOCHHOCTH 1 [[prMeHATh 3HaHUA O peakuuu  |JlaTunk
PIEKTPOIUTHYECKON |[«B3aumonelicTBue [IPOTEKAHUS PEAKIIUU HEeUTpaIn3allui B MHBIX PIEKTPONPOBOTHOCT
ccoIanuu. TUApPOKcH A OapHsi ¢ CEpHON  |[HEWTpalnu3aluu YCIOBHSIX 1, 103aTOp 00BEMA
Peakiiuy HIOHHOTO  |KUCJIOTOM YKHUIKOCTH, OIOpETKa
oOMeHa
3 Teopus JlabopaTopHsIif onbiT Ne 5 DKCIIEPUMEHTAILHO TIOKa3aTh 1 3HaTh, UTO BCE pacTBOpUMBIE B |JlaTumk
PiekTposinTuaeckoi [«O0pa3oBaHue colicit 00pa3oBaHKE HOHOB TIPU BOJIC COJIU SIBJISIIOTCS CUJIBHBIMH [DJIEKTPOIPOBOJTHOCT
ucconuanun AMMOHUSI peaKIy aMMHAKa C PIEKTPOJIUTAMU 151
KUCIIOTaMU
9 XuMuueckue JlaGopaTopHsIii oneiT Ne 6 3ydeHne OKUCITUTENbHO- 1 MmeTh pecTaBIECHHUE O Jlatunk
pEaKIIIHU. «3ydeHue peakuuu BOCCTAHOBUTEIIBHBIX Ter1oBoM 3 dekte TeMIIepaTyphI
OKHUCIIUTEIBHO- B3aMIMOJCHCTBUA CyTb(UTa  [POIECCOB, MPOTEKAIOIUX C OKHCITUTEIIBHO- [JIATUHOBBIN
BOCCTAHOBUTENIBHBIE [HATPHS C MEPOKCUIOM BBIJICJICHUEM SHEPTUU BOCCTAHOBUTEJBHBIX PEAKLIUMA
peakiun (OBP) BOJIOPOIaY
10 XUMUUECKUE JlaGopartopHsiii onbIT Ne 7 /lokasaTs, 4yTO B IIporecce 1 IMeThb peacTaBiIeHUs O Jatuuk pH
peaxiun. OBP «3menenue pH B xone npotexanusi OBP Bo3mMoXxHO PAa3IMYHBIX IIPOTYKTAX
OKUCIUTENbHO- 00pa3oBaHMUe KUCIOTHI WITH OKHCITUTEIBHO-
BOCCTAHOBUTEIbHBIX IEI0YN BOCCTAHOBUTEJBHBIX PEAKLIUMA
NAQ L TTIATAN
11 XuMuueckue JlaGopaTopHsIif onbIT Ne 8 KonuuecTBeHHO 1 3HATh, YTO METAJUIBI SBISAIOTCS  |JaTumk
peakmun. OBP «CpaBHUTEIIbHAS 0XapaKTeprU30BaTh BOCCTAaHOBUTEIISIMH C Pa3HOM HaIPSKECHUS
XapaKTepUCTHUKA BOCCTAHOBUTEJIBHYIO BOCCTAHOBUTEJIHHOU
BOCCTaHOBUTEIHHOM CIIOCOOHOCTH METAJLJIOB CIIOCOOHOCTBIO
{"TTf\f‘f\ﬁHf\f"‘l‘Tl METATTITORN
12 XuMuueckue /leMoHCcTpanoHHbIE OMBITHL  [MI3y4UTh 3aBUCUMOCTD 2 3HATH 3aBHCUMOCTB CKOpocTh  ([Ipubop mst
peakmum. CkopocTs  [Ne 2 «M3ydeHue BIUSHIS CKOPOCTH PEAKIIUA OT PEaKIMH OT Pa3InIHBIX MJUTFOCTPAIAH
XUMHYECKOHN peakiuupa3InyHbIX PaKkTOpoB Ha Pa3INYHBIX (PAKTOPOB (hakTOpOB — TEMIIEPaTypHl, 3aBUCUMOCTH
CKOPOCTb PEaKLUm» KOHILICHTPAIlUU PEarupyrolux |[CKOPOCTH
BEIIIECTB, KaTaJIM3aTopa, XUMUIECKOMN

IIPUPOJALI BCHICCTB, IUIOMAaan
COIIPUKOCHOBCHUS BCIICCTB

pCaKnuun OT YCHOBI/Iﬁ




Ne Tema Conepxanue enesas ycranoBka ypoka | Kon-Bo| Ilmanupyemsbie pe3ynbTaThl Ucnons3oBanue
13 |Hemertamisl. leMoHCTpanoHHBIH OonbIT Ne [DKCIepuMEHTAIbHOE 1 3HaTh (PU3HUYECKUE U Anmapat A
["asmoreHsr 3 «3yuenne Gpu3ndeckux U |[M3ydeHne PU3NIECKIX U XUMHYECKHE CBOMCTBA MTPOBEICHIIS
XUMIYECKAX CBOMCTB XJIOPa» [XUMHYECKHUX CBOHCTB XJIOpa raJIOTEHOB. YMETh 3aIHUChIBATh |[XUMHUYIECKIX
YpaBHEHUS peakiyii rajoreHoB |npoueccos (AIIXP)
C MeTa/IaMi, HEMEeTaJIaMH, UX
Pa3INYHYIO OKACIHTEIBHYIO
CITIOCOOHOCTD
14 |Hemetamnbl. Oxcusl |[leMOHCTpaIiuoHHbIi onbIT Ne [M3y4nuTh cBOMCTBA 1 3HaTh (PU3HUYECKUE U Anmapart aJis
cepbl. CepHuctas 4 «3yueHue cBOICTB CEPHUCTOTO rasa XUMUYECKHUE CBOMCTBA [IPOBEACHUS
KHCIIOTa CEPHHCTOTO Ta3a U CEPHUCTON CEpPHHCTOTO ra3a. Y MeTh XIMHYECKAX
KU CJIOTBD) 3anychIBaTh ypaBHEHUs peakuuiipeakuuit (AIIXP)
rasa ¢ BOJIOM, CO IIeI0OYaMU
15 |Hemeramibl. AMMuak JlabopatopHbiii onbIT Ne 9 ODKCIIEPUMEHTAIILHO JI0Ka3aTh 1 3HaTh, UTO pacTBOp aMMuaka B |JlaTumk
«OCHOBHBIE CBOWCTBA [MPUHAJUICKHOCTH PACTBOPA BOJIE — CJIA0BIN ANEKTPOIUT.  [DIEKTPOMPOBOIHOCT
aMMHUAKa» aMMUaKa K CIa0bIM YMETh ONPENeNATh 3TO 151
QJIEKTPOJTUTAM CBOICTBO C IIOMOIIIBIO TaTUNKA
JIEKTPOTIPOBOJHOCTH
16 |Metamnbl. Kanbiuii. [JlaGopatophsiii orbiT Ne 10 [DkcnepuMeHTAILHO 1 3HaTh CBOMCTBA coequHeHuil  |JlaTumk
CoennHeHus Kanpius|«B3anmonericTBue YCTaHOBUTH 00pa3oBaHUE KaJIBIUS M €r0 3HAYCHUE B DIIEKTPOTIPOBOIHOCT
M3BECTKOBOU BOJIBI C cpemHel 1 KHCIIOW COMN MPHUPO/IE ¥ KU3HU YEIOBEKa 1, MATHUTHAS
YTIIEKUCIIBIM Ta30M» Melaaka, Ipuoop
IS TIOJTYICHHUS
ra30B WJIH arapar
Kurma
17 |Metamnsl XKene3o  [JlaGopartopusiii onbiT Ne 11 [MccnemoBats mpoliece 1 3HaTh, 4TO MpoIlecC Koppo3uu  [JaTumk gaBieHMs

«OKHCIEHHE XKeTe3a BO
BJIQYKHOM BO3/1yXE»

DIICKTPOXUMHYECKON
KOpPpPO3HH Kele3a B BO3IyXe

METAJIJIOB MTPOTEKAET B
[PUCYTCTBUH BOJIBI U
KKCI0poa. 3HaTh (DaKTOPHI,
YCKOPSIFOIIIUE MTPOIIECC KOPPO3HU
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