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MNOACHUTEJIBHASA 3AIIUCKA
PabGouas nmporpamma 1o XMMu# pa3paboTaHa Ha OCHOBE CJICAYIOIIMX HOPMATHBHBIX JOKYMEHTOB:

1. ®depepanbHOro rocyaapcTBEHHOr0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHus, yTBEp)KIAEHHOTO prukazoM MuHoOpHayku Poccun ot 17 nekadpst
2010r. Ne1897 (nanee ®I'OC )

2. IlpumepHoii 0cCHOBHOIT 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero odpasoBanusi, 000peHHON PenepaibHBIM y4eOHO - METOANYECKUM 00bEAMHEHNUEM 10 00LIEMY
obpazoBanuro (mpotokon 3acenanus ot 08.04.2015 Ne 1/5)

3. Pabouas mporpamma Kypca xumuHd paspadorana Kk yaeoHukam aBtopos O. C. 'abpuensna, U. I'. OctpoymoBa, C. A. Cnagkosa ais 9 ximaccoB 0011eo0pa3oBaTeIbHBIX
opraruzanuid. CTpykTypa u cofepkanue paboueil porpaMMbl COOTBETCTBYIOT TpeOoBaHMAM DenepalbHOro rocyAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOT'O
obmero obopazoBanma. YMK O. C. I'abpuernsna, U. I'. Octpoymosa, C. A. Cnaakosa. M3natenscto «IIpocemenuey, 2019

B ocHOBY Kypca MOJIOKEHBI CIETYIOIINE HICH:

- MaTepualIbHOE €AMHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBIICHUI PUPOJIBI;

- Be/lylas poJib TEOPETUUECKUX 3HAHUH JUIsl OOBSICHEHHS ¥ TPOTHO3UPOBAHUSI XUMHUYECKHX SIBJICHHH, OLIEHKH UX NPAaKTHYECKOH 3HAYMMOCTH;

- B3aMMOCBS3b KAYECTBEHHON M KOJIMYECTBEHHONH  CTOPOH XMMUYECKUX 0OBEKTOB MaTepHAILHOIO MHPA;

- pa3BUTHE XUMHYECKOW HAYKH U MPOU3BOACTBO XUMUYECKUX BEILECTB U MaTEPUAIIOB JJIsl yIOBJIETBOPEHUS HACYIIHBIX TOTPEOHOCTEH YeIoBeKa U 00IIeCTBa, pELICHU IT00aIbHBIX
po0JIeM COBPEMEHHOCTH;

- TEHETHUYECKas CBS3b MEX/Y BElleCTBaMHU.

Lemn:

@®opMHPOBAHHE Y YIALIUXCS LETOCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA.

Pa3BuTHe NO3HABAaTENBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX 1 TBOPYECKUX CIIOCOOHOCTEH YJaIIUXCsl B IpOLiecCce H3YUCHHSI XUMUIECKOH HayKH U €€ BKJIaJla B COBPEMEHHBIH
HayYHO-TEXHUYECKHH Iporpecc; (OpMHUPOBaHNE BAKHEHIINX JIOTHYECKUX OTIepalliii MBIIUICHNUS (aHAIN3, CHHTE3, 0000I1IeHne, KOHKPETH3aIys, CPaBHEHHUE U JIp.) B IIPOIIecce
MO3HAHUSA CHUCTEMBI BaKHEHMINX MOHSATHH, 3aKOHOB M TEOPHI O COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHNH XHMUYECKHX BEIIECTB.

Bocnuranue y0exIeHHOCTH B TOM, YTO IPUMEHEHHUE MOJTYUEHHBIX 3HAHUH M YMEHUIIIO XUMUH SIBJISETCS. O0bEKTUBHOW HEOOXOIMMOCTBIO sl 0€3011acHOI PaboTHI ¢ BEIECTBAMHU U
MaTepHajlaMH B OBITY M Ha IPOU3BOJICTBE.

IIpoexTupoBanue U peajn3anusi BBIMYCKHUKAMU OCHOBHOM IIKOJIBI IMYHOM 00pa30BaTeNIbHOM TPACKTOPHH: BHIOOP MPOGuiisi 00ydeHHs B CTapIlIe IIKOJIe W
po¢eCCHOHATIBPHOTO 00Pa30BATEILHOTO YUPEHK ACHUS.

OBjajienne KJIKOYEBBIMH KOMIIETEeHIIUSIMU: Y4eOHO-TI03HABATEIbHBIMU, HHPOPMAIIMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMHU, KOMMYHHKAaTUBHBIMU.

MeTtoanyeckue 0cO0eHHOCTH:

1. Cooepiicanue Kypca 6b1CIMpPOeHo 6 COOMEEMCMEUL C UCHOPUKOIO0ZUYECKUM U CUCHIEMHO-0eAMEeIbHOCHHBIM NOOX00AMU HA OCHOGE UEPApXUU YUEeOHbIX nPodeM.
Bce nupaxkTudeckue eAMHUIBI Y4eOHBIX KHUT I 8—9 KJIacCOB HAYMHAIOTCS C MOCTAHOBKM 00pa30oBaTeNIbHOI MpoOsieMbl (BOIPOC, 3aJaHue, SKCIIEPUMEHT), KOTOpask pelIaeTcs B
mpolecce U3yueHus naparpada Ha OCHOBE JIESITEIbHOCTHOTO TIOAX0/a.

2. T eopemuyecKue non0NHceHUs Kypca Xumu 0CHOGHOI WKOJIbl PACKPbIBAIOMCA HA OCHOBE WUPOKO20 UCNOIb306AHUA XUMUYECK020 IKChepumenma (1a00paTOPHBIX
OTIBITOB ¥ NIPAKTHYECKHUX PAOOT), B TOM YHCIIE M IPOBOANMOTIO B JOMAIIHUX YCIOBHUSX, a TAKXKE JEMOHCTPAIIMOHHOTO YKCIIEPUMEHTA.

3. Passumue UHPOPMAYUOHHO-KOMMYHUKAMUGHOU KOMNEMEHMHOcmU 00yuaoujuxca’ oOpalieHne K pa3IuIHbIM UCTOYHUKAM XUMHUYECKOW MH(POPMAINH, TOATOTOBKA
MHGOPMAIMOHHOTO TPOAYKTAa M €ro Mpe3eHTAIWs, YMEHHE BECTH AMCKYCCHIO, OTCTaMBAaTh CBOIO TOUKY 3pPEHHS M KOPPEKTHPOBATh IO3WIMIO Ha OCHOBE aHAIN3a apryMEHTOB
YYaCTHHKOB JINCKYCCHH.

4. Memanpedmemnviii xapakmep codepicaHus y4e6Ho20 mamepuana:
peanu3anus CBsi3eil ¢ MpeJMeTaMH He TOJIbKO €CTECTBEHHO-HAYYHOTO UKIIA, HO U C HCTOPUEH, IUTEPATYPOi, MUPOBOM XYI0KECTBEHHOM KYJIbTYpPOU.



5. IHpaxmuko-opuenmuposannasn snauumocms omoopa yuedHozo codepucanus, cBs3b U3y9acMOro MATepUala ¢ KU3HbIO, POPMUPOBAHKE YKONOTHIECKOI IPAMOTHOCTH
MpU 00paleHU: ¢ XUMUYECKUMHU BEIIECTBAMHU, MAaTEPHATIAMH U MPOIECCAMH, OTBEUAIOIUMH TPEOOBAHUSIM MPABHUJ TEXHUKHM OE30MACHOCTH MpPU paboTe B XMMHUUECKOM KaOHHETE
(mabopaTopuu) 1 MOBCETHEBHOM KU3HH.

Copep:xaTejbHbIe JIUHUM NMPeAMeTAa:

® «Bemecmeo» — B3aMMOCBSI3b COCTaBa, CTPOCHUA, CBOﬁCTB, TIOJTYYCHUS U IIPUMEHCHUA BEIIECTB U MAaTCPHUATIOB,

¢ «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTU NPOTCKAHUA
" yIipaBJICHUS MPOLCCCAaMU MOJTYUYCHUA U MPCBPAIICHUA BCUICCTB,

®  «Xumuueckuil A3v1K» — ONEPUPOBAHUE CHCTEMON BaXKHEHIINX XUMHUYECKUX MOHATHH, BIaJeHHE XUMUYECKOIl HOMEHKIIaTYpOI 1 CUMBOJIUKON (XUMUYECKUMU
3HaKamu, GOpMyJaMH U YpaBHEHHUSIMH);

®  «Xumus u dHcusHb» — COOIIOJCHUE IMPABWII XUMHIECKOW 0E30IIacHOCTH NMpH OOpAICHHH C BEIIECTBAMH, MATEPHATAMHU W XUMHUIECCKUMH IPOLIECCAaMH B
TIOBCEITHEBHOW JKU3HH U Ha ITPOM3BOACTBE.

[IporpaMma OpHEHTUPOBaHA HA OCBOCHHE OOYYAFOLIMMHUCS OCHOB HEOPraHWYECKOW XMMHH M KPaTKOE 3HAKOMCTBO ¢ HEKOTODPBIMH IOHATHSAMH U OOBEKTaMH OpPraHMYeCKON
XAMHH.

B cozxeprkarensHOM TUHUM «Bewecmaoy pacKphIBaeTCsl yieHHE O CTPOCHUH aTOMa M BEILECTBA, COCTaBE M KIaCCHU(DUKAIIMN XUMUYECKUX BELIECTB.

B copepxarenbHOi NMHUM «Xumuueckasi peaxyusi» PACKPBIBAETCS YUCHHE O XUMHYECKHX IIpolleccax: KJIacCU(pHUKAaLUs XUMHYECKHX DPEakIMid M 3aKOHOMEPHOCTH HX
MPOTEKaHMs1; KAYECTBEHHA U KOJIMYECTBEHHAsi CTOPOHBI XUMHYECKHUX MPOLECCOB (PacyEThl 10 XMMUYECKHM (POPMYJIaM M ypaBHEHHSIM XMMUYECKUX PEAKIHI).

B conepxarenbHOW JMHHMU «Xumuueckuil s3bik» (QOPMHUPYIOTCS yYMEHMsl yYalllMXCs Ha3bIBaTh BellecTBA MO (OpMyJiaM U COCTaBJISATH (POPMYJbI IO WX Ha3BaHUSM,
3aliChIBaTh YPABHEHMSI PEAKLU M XapaKTepH30BaTh MX, PACKPbIBaTh MH(MOPMAIMIO, KOTOPYIO HECET XMMHMYECKash CUMBOJIMKA, B TOM YHCIIC BBIpa@KEHHas B TaOJNU4YHOI (opme
(ITepnoauyeckas cuctema xumuueckux anemeHToB J[. 1. MenneneeBa, Tabiuna pacTBOPUMOCTH BELIECTB B BOJIE); MCIOJIB30BATh CHCTEMY XMMUYECKHX TTOHATHH JUIS ONMUCAHHS
XAMHYECKHX OOBEKTOB (3JIEMEHTOB, BEIIECTB, MATEPUAJIOB U IIPOLIECCOB).

B copepikaTenbHOM TMHUAM « XuMus u JCcu3Hby PACKPHIBAIOTCS JIOTHUSCKUE CBA3M MEKIY CBOMCTBaMH, IPUMEHEHHEM, [TOJTYYSHHEM BEIECTB B TaDOPATOPHBIX YCIOBHUSX M Ha
NPOU3BOACTBE; HOPMHUPYETCs KyJIbTypa 0€30I1aCHOT0 M 3KOJIOIUYECKU IPAaMOTHOTO 00paIIeHUs ¢ XUMHUYECKUMHU 00bEKTaMH.

B kypce 3HauHTEIbHAS POJIb OTBOAUTCS XMMHUYECKOMY IKCIIEPUMEHTY: MPOBEICHUIO NPAKTHYSCKUX PabOT U JaOOPaTOPHBIX ONBITOB, (PUKCALIMH U aHAIU3Y UX PE3yJIbTAaTOB,
COOJFOJICHIIO HOPM | TIPaBIIT O€30I1acHOM paboThl B XUMHIECKOM KaOuHeTe (J1TabopaTopwH).

Peanmzauust nmporpaMMsl Kypca B Ipoliecce 0Oy4YeHHs MO3BOJMUT O0YYarOIMMCs HNOHATh POJb U 3HAYCHHE XHUMHUH CPEIy IPYrHX HAyK O MNPHUPOAE, T. €. PACKPBITH BKIAN
XUMUH B pOPMHUPOBAHHE LIEIOCTHOM €CTECTBEHHO -HAYYHOU KapTHHBI MUPA.

MnaHupyemble pe3ynbTaTbl 0CBOEHUA yue6HOro npeameTa
MpeameTHble pe3ynbTaThbl
o 3aBepliieHHIO Kypca XUMUH Ha Tare OCHOBHOTO 00IIero 00pa3oBaHus BHIITYCKHUKA OCHOBHOM IIKOJIBI JIOJDKHBI OBJIAICTh CICAYIOIUMHU PE3yIbTaTaMHu:

I . JluyHOoCMHebIe pesyabmamel:
1) 0CO3HaHUe CBOEH dTHUYECKON MNPpUHAAJTICIKHOCTHU, 3HAHUEC UCTOPUU XUMUHN U BKJIaJa pOCCHﬁCKOﬁ XHMUYECKOMN HAayKHU B MUPOBYIO XUMHUIO,

2) ¢opmuposanue OTBETCTBEHHOT'O OTHOUICHHS K MO3HAHWIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH OOYYaromIMXCs K CAMOPa3BUTHIO W CaMOOOPa30BaHHUIO Ha OCHOBE W3 YUEHHBIX
(hakTOB, 3aKOHOB ¥ TEOPHIA XMMUH; OCO3HAHHOTO BEIOOPA M TIOCTPOCHUE HHANBHYATbHON 00pa30BaTeNIbHON TPACKTOPHU;



3) qbopMupoeaHue HCHOCTHOﬁ eCTeCTBeHHO-Hay‘IHOﬁ KapTHUHBI MUpa, HEOTHEMJIEMON YaCThIO KOTOpOfI ABJIACTCA XUMHNYCCKaAd KapThHa MUPa;
4) osnaoenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHSA HAYKHU U O6LH€CTBCHHOﬁ TMPAaKTUKH, B TOM YHUCJIIE U XUMHUIECKUM;

5) oce0eHUe COLUAIIbHBIX HOPM, IpaBUJl MOBCACHN, poneﬁ u (l)OpM COIIMAJIbHOM JKM3HU B conuyme, npupoaec u YaCTHOM JKHU3HHU Ha OCHOBE PKOJOTHMYECKOM KYyJbTYPbl U
0e30MmacHOro 06pa1ueHH>1 C BCUICCTBAMM U MaT€pHraiaMu;

6) @opmuposanue KOMMYHUKAaTHBHONH KOMIIETEHTHOCTH B OOINEHMM CO CBEPCTHHKAMH M B3pPOCIBIMH B TIpoliecce 00pa3oBaTENbHOM, OOIIECTBEHHO IOJE3HOW, y4eOHO-
HCCIIE0BATEIbCKON, TBOPUECKOM 1 IPYTUX BHIOB ACATEIBHOCTH, CBSI3aHHBIX C XUMHCH.

Il.  Memanpedmemneie pesynomamei:
1) onpedenenue nieneit cOGCTBEHHOI0 00YyUSHHMS, TIOCTAHOBKA U (popMynupoBaHue Al ceOsl HOBBIX 3a/1a4;
2)nnanuposanue NyTeil JOCTHKECHHS JKEIAEMOr0 pe3ylibTaTa 00YUCHHUS XUMUH KaK TEOPETUUECKOTO, TAK M IKCIICPUMEHTAIBHOTO XapaKkTepa;
3)coommnecenue CBOMX NEUCTBUI C MIIAHUPYSMBIMH PE3YyJIbTATAMH, OCYujecmeieHie KOHTPOIsl CBOCH IEsITeIbHOCTH B MPOLECCE AOCTHKEHHS Pe3yNbTaTa, ONPEAeieHHe Cnoco0oB
JEHCTBUIA IPH BBIOJIHESHNH JTA00PATOPHBIX M MPAKTHYECKUX Pa0OT B COOTBETCTBUH C IIPaBUIIAMU TEXHHUKH 0€3011aCHOCTH;
4) onpedenenue AICTOYHUKOB XUMHIECKON HHOOPMALIUH, ITOJyYCHUE U aHAIU3 e€, co31aHne HHPOPMALMOHHOTO MPOYKTa H €T0 MPE3CHTALHS;
5) ucnonvsosanue OCHOBHBIX HMHTEUICKTYalbHBIX OIEpalMil: aHAM3a M CHHTE3a, CPAaBHEHHMSA W CHUCTeMaTW3alud, OOOOLICHHMS W KOHKPETH3allWH, BBISBICHHE NPUYMHHO-
CIICIICTBEHHBIX CBSI3CH U nOCmpoeHue JOTHYECKOTO PacCyXKICHUS M YMO3aKIIOUYeHHs (MHIYKTUBHOTO, JCAYKTHBHOTO M IO AHAJIOTHMH) Ha MaTepuajle eCTECTBEHHO-Hay4HOTO
COIepKaHHUS;
0) ymenue co3aBath, IPUMCHSTH U IPEOOPA30BHIBATH 3HAKKM U CHMBOJIBI, MOJICIH U CXEMBI JJIsl PEIICHHS YUCOHBIX M MO3HABATEIILHBIX 32144,
7) gopmuposanue u pasgumue SKOTOTHICCKOTO MBIIUICHHUS, YMEHHE NPHUMCHATH €0 B TO3HABATENHHOW, KOMMYHHKATHBHOM, COIMANBHOW MPaKTHKE U MPO(ECCHOHANBHOIM
OpHUEHTAlUH;
8) eenepuposanue unei u onpeeseHUe CPEACTB, HEOOXOIUMBIX JUTS UX Peau3alliu.
II1. IIpeomemmnvle pe3yromamel:
Buvinycknuk nayuumces:
- XapaKTepU30BaTh OCHOBHBIC METO/bI IO3HAHU: HAOIOICHUE, H3MEPEHHE, SKCIICPHUMEHT;
- ONIMCHIBATh CBOMCTBA TBEP/BIX, )KUJIKUX, Fa3000pa3HBIX BEIECTB, BBIICISS HX CYILECTBEHHbIC PU3HAKY;
- packpblBaTb CMBICJI OCHOBHBIX XMMHYECKUX MOHATHHA (( arom», (( MOJEKynay, «XHMHYECKHH DIEMEHT», «IPOCTOE BellecTBO», (( CIIOkKHOE BemecTBo», (( BaJCHTHOCTBY,
«XHMHYECKas PeaKLHs», HCI0Jb3Ys 3HAKOBYIO
CHCTEMY XHMHU;
- PACKpBIBATh CMBICI 3aKOHOB COXPaHEHHsI MAacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOH TEOPHH;
- pas3indyaTtb XUMHUYCCKUE U (1)H3I/I‘ICCKI/IC SIBJICHUA,
-Ha3bIBAaTh XUMHYCCKHEC 3JICMCHTHI,
- OTPENeISITh COCTAB BEIIECTB M0 MX (hopMyram;
- OTPENeIISITh BAICHTHOCTh ATOMA 3JIEMEHTA B COSIMHEHHSX;
- ONPCACTIATh TUIT XUMHUYCCKUX peaKHHﬁ;
- Ha3bIBAaTh MPU3HAKU U YCJIOBUA MPOTCKAHUA XUMUYECKUX peaKHI/Iﬁ;
- BBUISIBIISITH [TPU3HAKH, CBUACTEIBCTBYIOIINE O NPOTEKAHUH XUMUYSCKOM PEaKLUK NPH BBITOJHEHUH XUMHYECKOTO OMbITA;
- cOCTaBISITh HOPMYJIbI OMHAPHBIX COCAMHEHH;
- COCTaBISITh YPABHEHHUsI XHMUYECKHUX PEaKIHA;
- coOmoaaTh npaBuiia 6e30macHoi paboThl MPH MPOBEICHUH OIBITOB;
*-[I0JIL30BATHCS TAOOPATOPHBIM 000PYAOBaHHEM U MOCYAOM;
-BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MAacChl



BEILIECTB;
- BBIYHCIIATH MAaCCOBYIO JIOTIO XUMHUYECKOTO JIEMEHTA 1O (OpMyIe COeTUHEHHS;

- BBIYHCIIATH KOJINYECTBO, 00BEM MM MAcCy BEIIECTBA IO KOINYECTBY, 00BbEMY, Macce PEareHTOB MM NPOJYKTOB PEaKIvy;

- XapaKTepU30BaTh (PU3NUECCKHUE M XUMHUECKHAE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOIOPOAA;

- OJTy4aTb, cOOMpaTh KUCIOPOA U BOIOPOL;

- pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOI;

- pacKphIBaTh CMBICI 3aKOHaABOTaApo;

- PacKpbIBAaTh CMBICII IIOHATHH «TETIIOBON 3 (HEKT Peakimy», «MOJISPHBIH 00beM»;

- XapaKTepu30BaTh (PU3MUECKHE U XUMHYECKUE CBOWCTBABOIBL; "' PACKPBIBATH CMBICI ITOHSTHS «PacTBOP»;

-BBIYUCIISITE MAacCOBYIO JOMII0 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE;

-[IPUTOTOBJIATH PACTBOPHI € ONPEAETEHHON MAaCCOBOM 10JI€H PAaCTBOPEHHOI'O BEILIECTBA;

- Ha3bIBaTh COCIMHEHMS M3YYCHHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB; " XapaKTepH30BaTh (HH3MUECKHE W XUMHUIECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHWIECKUX BEIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHHH, COJICH;

- ONIPEEIST IPUHAIEKHOCTH BEIIECTB K OMPEACICHHOMY KJIacCy COeANHEHUH;

- COCTaBJISATH (POPMYJIBI HEOPTaHNUECKUX COSIMHEHNH M3YUEHHBIX KJIacco B; " MPOBOANTH OMBITHI, MTOJTBEPIKAAIOIINE XUMHYECKHAE CBOMHCTBA N3yUCHHBIX KIIACCOB HEOPTaHNYECKUX
BEILIECTB;

- pacIO3HaBaTh OIBITHBIM IIyTEM PAaCTBOPHI KUCIIOT U IIEJI0YEH 110 U3MEHEHHIO OKPACKU UHIUKATOPA;

- XapaKTepU30BaTh B3aUMOCBA3b MEX Ty KJIacCaMH HEOPTaHUYECKUX COEMHEHUI];

- packpbiBaTh cMbich [lepuoanueckoro 3akona/l. 1. Menaeneesa;

- OOBSCHATH PU3NYECKHUIT CMBICT AaTOMHOTO (TIOPSAKOBOr0) HOMEpa XMMHUUYECKOTO AJIEMEHTa, HOMEPOB I'PYIIIBI U Ieproja B iepuonudeckoi cucreme J1.11. Menneneesa;

- O61)$[CH§ITI) 3aKOHOMEPHOCTHU UBMECHCHUS CTPOCHHUSA aTOMOB, CBOMCTB 3JICMECHTOB B npeaciax MaJiblX NEPUOJ0B U TJIaBHBIX MOATPYIIIL;

- XapaKTepH30BaTh XMMHUYECKHE IEMEHTHI (OT BOIOpPOJa A0 KaiblMs) HA OCHOBE MX ITOJIOKECHHUS B MepHoandeckod cucreme a. V. MeHneneeBa m 0COOGHHOCTEH CTPOCHUS MX
aTOMOB;

- COCTaBIIITh CXEMBI CTPOCHHUS aTOMOB NEpBBIX 20 3JIEMEHTOB NepruoanIecKor cucTeMsl a. M. Menneneesa;

- PaCKpbIBATh CMBICII IIOHATHH «XMUMHUYECKAs CBSI3bY, (( DIEKTPOOTPULIATEIILHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTH (DU3NUECKUX CBOWCTB BEIIECTB OT TUIIA KPUCTAITMYECKON PEIIETK;

-OTIpEIeINIATh BUL XUMUIECKOH CBSI3M B HEOPTAaHWIECKUX COCIMHEHHSAX;

- N300paXkaTh CXEMbI CTPOCHUS MOJIEKYIT BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMUYECKUX CBS3EH;

- pacKphIBaTh CMBICI MOHATHH «HOH» «KaTHOH», «AHHOH», <QIEKTPOIMUTHI», «HEIIEKTPOIHUTBDY, «IJIEKTPOJIUTHUYECKAsT IUCCOIMALUA», «OKUCIUTENIb)», «CTEIECHb
OKHCIICHUS», K<BOCCTAHOBUTEIBY, «OKUCICHHUEY», «BOCCTAHOBIICHHUEY;

- OTIPENIEIIATh CTENIEHb OKUCIIEHHUS aTOMa 3JIEMEHTa B COCITNHEHUH;

- paCKpbIBaTb CMBICJI TCOPUHN SHGKTpOHHTH‘IeCKOﬁ JUCCOMaAIINU,

- COCTaBJISITh YPABHEHMUS DJIEKTPOJIUTUUECKON AUCCOLMAIIMN KUCIIOT, LIEJI04YeH, COJIeH;

- OOBSACHSTH CYITHOCTB MpOIEcca ANEKTPOIUTHUECKOI JUCCOLHMAINN U PeaKIii HOHHOTO 0OMEHa;

- COCTaBIIATH ITOJIHBIE U COKpAIEHHBIC HOHHBIC YpaBHEHHS peakiuii o0OMeHa;

- ONIPEEISATH BOZMOXHOCTh ITPOTEKAHMS PEeaKknii HOHHOTO 0OMEHa;

- IPOBOJIUTH PEAKIINU, TOATBEPKAAONINE KAUeCTBEHHBII COCTAaB Pa3JIMUHBIX BELIECTB;

- ONpPENENATh OKUCIUTENb U BOCCTAHOBUTEID;

- COCTaBJIATh YPaBHEHUS! OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA;

- Ha3bIBaTh (paKTOpI)I, BJIMAIOOINE HA CKOPOCTH XHUMHYECKON peaKkumn;



- KITacCU(UIMPOBATh XUMHIECKUE PEAKIMH 110 Pa3INIHBIM MIPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEKAY COCTABOM, CTPOCHHEM M CBOWCTBAMH HEMETAJIOB;

- IPOBOJUTH OIIBITHI 110 MOTYYEHHIO, COOMPAHHIO M U3yIECHUIO XMMUUECKUX CBOHCTB ra3000pa3HbIX BELIECTB: YIJIEKUCIOTO ra3a, aMMUaKa;

- PacIo3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIC BEIIECTBA: YIIICKUCIIBII I'a3 1 aMMHAK;

-XapaKTepHU30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOEHHEM U CBOMCTBAMU METAIJIOB;

- Ha3bIBaTh OpraHMYECKHE BEllecTBa M0 UX (opMmyne: MeTaH, 9TaH, STWICH, METaHOJ, ATAHOJ, INIUIEPHUH, YKCyCHas KUCIOTa, aMUHOYKCYCHAasl KHCJIOTa, CTEapHHOBAsl KHCIIOTA,
OJIEMHOBAs KUCIIOTa, [II0K03a;

- OLICHUBATh BIMSIHUE XUMHUUECKOTO 3arps3HEHNs OKPYKaIOIIel Cpebl Ha OpraHU3M UelIOBEKa,

- TPaMOTHO O0paIaThCs ¢ BEIECTBAMHU B ITOBCEHEBHOM KH3HU;

- OTPENENATh BO3MOXKHOCTD IPOTEKAHUS PEaKIUil HEKOTOPBIX NPEACTaBUTEIECH OPraHUUECKUX BEIIECTB C KUCIOPOAOM, BOAOPOIOM, METaNIaMH, O CHOBaHHUSIMHU, FaIOT€HaMH.

Bovinycknuk noayuum 603MOMCHOCHIb HAYUUMBCA:
-BBIZIBUTATh ¥ MIPOBEPATH 3KCIEPUMEHTAIBHO THIIOTE3bI O XUMHYECKHX CBOMCTBAX BELIECTB HA OCHOBE MX COCTaBa U CTPOCHMS, UX CIIOCOOHOCTH BCTYNATh B XMMHUYECKUE PEaKLHH, O
XapakTepe U MPOIYKTaxX Pa3InIHbIX XUMHYCSCKUX PEeaKUuit,'
- XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO M CBOMCTBaM, YCTAaHABJIUBAT b IPUYMHHO-CIICICTBCHHBIC CBA3U MKy JTAaHHBIMU XapaKTePHCT UKaMH BeLIeCTBa,'
- COCTaBIISITh MOJICKYJIAPHBIC U MOJHBIC HOHHBIC YPaBHEHHS 10 cOKpalIEHHBUI] HOHHBIM YpaBHEHUSM;
- [IPOTHO3UPOBATH CHOCO6HOCTI) BCHICCTBA MPOABIATH OKHUCIIUTECIBbHBIC NJIM BOCCTAHOBUTCIILHBIC CBOMCTBA C y4€ToM CcTeneHel OKUCIIEHUS 9JICMCHTOB, BXOAAIIUX B €TO COCTaB,’
- COCTaBJIATh YpPaBHCHUA peaKuHﬁ, COOTBETCTBYIOIIUX MOCJICAOBATCIBHOCTH npeBpameHI/Iﬁ HCOPraHNYCCKUX BEUICCTB PA3JIMYHBIX K.]'IaCCOB,v
- BBIJIBUT'aTh M POBEPATH SKCIIEPUMEHTAILHO THUIIOTE3bI O PE3ybTaTax BO3ACHCTBUS Pa3iuuHbIX (JaKTOPOB HA N3MEHEHHE CKOPOCTH XMMHUUECKON peaKLuH,'
- UCTIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS ISl 9KOJIOTMYECKU IPaMOTHOTO IOBEICHHS B OKpY Karolen cpene,’
- HCIIOJIB30BAaTh HpI/IO6peTéHHLIe KJIFOYCBBIC KOMIIETCHUWU NPHU BBIIIOJTHCHUU IPOCKTOB U y‘le6HO-I/ICCHeHOBaTeHLCKI/IX 3aJa4 IO H3Yy4YCHHUIO CBOI‘/IICTB, CHOCO6OB NOJIYUCHUA U
pacro3HaBaHUs BELIECTB,'
- O0OBEKTUBHO OLICHMBATh HH(POPMALIUIO O BELIECTBAX M XMMHUYECKUX MpoLeccax,’
- KPUTHYECKH OTHOCHTBCS K NICEBIOHAYYHOI NH(OPMALNK, HeTOOPOCOBECTHON peKIIaMe B CPEACTBAaX MacCOBOH HH(pOPMALHH;
- 0CO3HABATh 3HAYCHHE TEOPETUUECKUX 3HAHUI IO XUMHH VIS IPAKTHIECKOH JICSTEIILHOCTH YeNIOBEKa,'
- CO3JaBaTh MOJEIM M CXEMBI JUIsl pEelICHHs y4YeOHBIX W II03HABATENBHBIX 337a4, NIOHUMAaTh HEOOXOOMMOCTH COOJNIOACHMS NPEOINUCAaHHM, MpeiaracMpIX B HHCTPYKUHMSX IO
UCIIOIB30BAHHMIO JICKAPCTB, CPEACTB OBITOBON XHUMHH H JIP.
Conep:xkanue yueOHOTO MpeaMeTa
9 xknace
IMoBTOpeHUe U 06001IeHHE CBeIeHUIT M0 Kypcy 8 kiiacca
bunapusie coenunenus. OKcuabl coeobpasyomire 1 HecojieoOpasyromnue. ['uapokcuabpl: ocHoBaHUs, aM(boTepHbIe, KUCI0Thl. Cpeanue, kucibie, ocHoBHbie COJIN.
O0o01eHre cBeieHHH 0 XMMHUUecKHX peakiusx. Kiaccupukanms XMMUYECKHX PEakLUid 10 pa3IMuHbIM OCHOBAHMSM: COCTaBY W YHCIYy PEarMpyrOIUX U 00pa3yroLMXCs
BEILIECTB, TEINIOBOMY 3 (QeKTy, HaNpaBJICHUIO, U3MEHEHHIO CTETICHEH OKHCIICHUs DJIEMEHTOB, 00pa3yOLIMX pearnpyrolye BenecTna, (ase, NCIoIb30BaHUIO0 KaTaIu3aTopa.
[oHsTHE O CKOPOCTH XUMUYECKOH peakuuu. PakTopbl, BIUSIOINE HA CKOPOCTh XUMHUYECKHX PEAaKIHil: MPUPOAa PearupyroLInX BEMIeCTB, HX KOHI[CHTPALHsl, TeMIIepaTypa,
IO/ CONPUKOCHOBEHHS, HATMYME KaTtanu3aTopa. Karamus.
JeMoHCcTpanum
e  O3HAaKOMJICHHE C KOJUIEKIUSIMH METAJUIOB U HEMETAIIJIOB.
e  O3HaKOMJICHHE C KOJJIEKIMSIMH OKCHIOB, KUCIIOT U COJICH.
e  3aBHCHMOCTH CKOPOCTH XHMHUYECKOH PEaKIX OT IPUPOIBI pEearupyroniux BEmecTB.
e  3aBHCHMOCTH CKOPOCTH XMMHYECKOH PEaKIiy OT KOHIIEHTPAIMH PEarupYIONINX BEIIECTB.



e  3aBHCHMOCTH CKOPOCTH XMMHYECKOH PEaKIiH OT IUIOMIAAN COMTPUKOCHOBEHHS PEArHPYIOIINX BEIIECTB («KHUITALINHA CI0M» ).
e  3aBHCHMOCTH CKOPOCTH XMMHUYECKOH PEAKINH OT TEMIIEPaTyphl pearupyIOMIuX BEIICCTB.

JlabopaTopHbie ONbITHI
1. BzaumonelicTBue aMMHaKka v XJIOpOBOAOPOA.
2. Peakuust HelTpanuzanuu.
3. Habnronenue remnoBoro 3dgdexra peakiuyn HeHTpanu3anum.
4. BzaumonericTBue cepHoit KUcIoThl ¢ okcuaom mMeau (II).
5. Pa3noxkeHue mepokcuia BOJOPoa ¢ IOMOIIBIO KaTanas3bl KapToders
6. 3aBUCHMOCTH CKOPOCTH XHMHYECKOH pPEakIuu OT MPUPOIBI PEarHPYIONIUX BEIISCCTB HAa MPUMEPE B3aUMOJICHCTBHS PACTBOPOB THOCYJb(aTaHATpHUs W XJOpHIa Oapwus,
THOCYINB(aTa HATPHUS U COISTHOM KHCIIOTHI.
7. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIIuH OT MIPUPOBI METAILIOB MPH MX B3aUMOICHCTBUH C COISTHOM KHCIOTOM.
8. 3aBUCUMOCTH CKOPOCTH XMMHUUYECKON pEaKIIMU OT PUPObI KUCIOT IPH B3aUMOIEHCTBUH UX C JKEIE30M.
9. 3aBUCUMOCTbH CKOPOCTH XMMHUUYECKON pEeaKIIMK OT TEMIIEPATYPBI.
10. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOHN pEaKLIMK OT KOHLUEHTPALUH.
11. 3aBUCUMOCTbH CKOPOCTH XUMHUYECKOHN pEeaKLHU OT IUIOLIad CONPUKOCHOBEHUS PEArupyomuX BEIIECTB.
12. 3aBHCUMOCTH CKOPOCTH XMMHUYECKOH peaklliu OT KaTajau3aTopa.
XuMHYecKHe peakiiii B pacTBOPax 3J1eKTPOJIUTOB
[ToHsATHE 00 3MCKTPOTUTHYCCKON MUCCOIHAIMN. DJICKTPOIUTHI M HEIJICKTPOJIUTHL. MeXaHH3M TUCCOIMAIMK DIICKTPOJIUTOB C PA3jIMYHBIM XapakTepoM cBsa3u. CTeneHb
AJIEKTPOIUTUYCCKOM fucconuaryu. CHIbHBIC U CIa0bIe JICKTPOTUTHI.
OCHOBHEBIE TOJIOKEHUS TCOpUU 3ﬂeKTpOHHTH‘IeCKOﬁ Jucconuanuu. Knaccmbuxaunﬂ HOHOB M HX CBOMCTBa. KI/ICHOTLI, OCHOBAaHUA M COJIM KaK BJICKTPOJIUTEI. Hx
KIaccu(UKAIUS U JUCCOLHAITHS.
OO0me XWMHUYECKHE CBOWCTBA KHCIOT: HM3MEHEHHE OKPAacKH WHAWKATOPOB, B3aMMOJACHCTBHE C MeTajllaMH, OKCHIAMH W THAPOKCHIAMH METaIOB M COJISIMH.
MonexyssipHbIe 1 HOHHBIC (TIOJHBIC ¥ COKPAIIEHHBIC) YPABHEHHS PEaKIIU.
XUMHYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUN. Y CIIOBUS MPOTEKAHUs peaKLUi MEXy SJIEKTPOIMTaMH 10 KOHLA. PsiJ| akTUBHOCTH METAILIOB.
OO0mume XMMHUYECKHE CBOMCTBA IIENIOYEH: B3aMMOJEHCTBHE C KHCIOTAMH, OKCHIAMH HEMETalioB, cosiMu. OOIIue XMMHUYEeCKHE CBOHCTBa HEPaCTBOPUMBIX OCHOBAaHUIL:
B3aUMOJIEHCTBUE C KHCIOTaMHU, PA3JI0KEHHUE TPU HAIPEBAaHUU.
OO6muye XMMHYECKHE CBOMCTBA CPEAHNUX COJIeH: B3aUMOJIEHCTBUE C KUCIOTAMH, IIEJI0YaMH, COJISIMU M MeTalaMu. B3anMoielicTBre KUCIIBIX COJIeH CO MIEIOYaMH.
T'maponus, kak oOMEHHOE B3aUMOJIEHCTBUE COJIei ¢ BOJOW. [ 'MAPOIN3 CONMM CUIILHOTO OCHOBAaHWS M ClIa0O KUCIOTHI. [MAponu3 coim ciiaboro OCHOBAaHUS U CHILHOM
kuciotel. [Ikana pH.
CBolicTBa KHUCJIOT, OCHOBaHMI, OKCUIOB U COJIEH B CBETE TEOPUH IIEKTPOIUTHUECKON TUCCOIMAIIMHA U OKUCIUTENBHO -BOCCTAHOBUTEIBHBIX PEAKITUH.
JdemoncTpanum.
e lcnbiTaHue BEMIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOTHOCTD.
e 3aBUCHMOCTb JEKTPOIPOBOJHOCTU YKCYCHOM KUCIIOTBI OT KOHLEHTpaluu. " J[BI)KEHHE OKpAILIEHHBIX HOHOB B JIEKTPUYECKOM II0JIE.
e  Omnpenenenue xapakrepa cpeibl B pacTBOpax COJei.
JlaGopaTopHblie ONBITHI.
13. Juccormarus cnaObix 3JEKTPOIUTOB HA IPUMEPE YKCYCHOH KHCIOTHI.
14. 3MeHeHue OKpacKu MHAUKATOPOB B KUCJIOTHOMU cpeJie.
15.Peaxmms HeHTpamu3auy pacTBOpa MENTOYN Pa3NUIHBIMHA KACIOTAMH.
16. ITomyuenue ruapoxcuaamenu(Il) u ero B3auMoAecTBrE ¢ Pa3IUIHBIMA KUCIOTaMHU.



17. B3aumopeicTBre CHIIBbHBIX KUCIOT ¢ okcuaoM mcau(Il).
18-20. B3aumoaeiicTBUE KUCIIOT C METAJUIAMH.
21. KauecTBeHHas peakius Ha KapOOHAT-HOH.
22. Ilomy4geHne CTYAHA KPEMHHEBOU KHACIOTHI.
23. KauecTBeHHas peaknys Ha XJIOPH/I- WIN CYJIb(aT-HOHBI
24. I3aMeHeHne OKpacKu HHIMKATOPOB B IIEIOYHON Cpee.
25. BzaumoelcTBHe 1IeI049el ¢ yIIeKUCIBIM Ta30M.
26. KauecTBeHHas peakiiys Ha KaTHOH aMMOHUSL.
27. lonyuenue ruapokcuna mcau(Il) u ero paznoxenue.
28. B3aumopeiicTBre KapOOHATOB C KHCIOTAMH.
29. ITomyuenne rugpoxcuna xemneza(lll).
30. B3anmopeticTBue xenesa ¢ pactBopoM cynbdarta memu(1l)
[pakTuyeckue padoTsl
1. CBolicTBa KHCIOT, OCHOBaHMI, OKCH/IOB U COJICH B CBETE TEOPUH IICKTPOIUTHUCCKOM AUCCOIMAIIMN M OKHCINTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIIUH
HemeTanibl 1 MX coeIMHEHUS

CrpoeHne aToMOB HEMETAIOB M WX MojoxeHHe B llepmonmmueckoil cucreme. Psix amektpoorpuuarensHocTH. Kpucrayumdeckue pemeéTKH HEMETAUIOB — IPOCTBIX
BeleCTB. AJIOTpomnus U e€ npuyrHbl. PU3nueckue cBoicTBa HeMeTauoB. O0Ie XUMUYECKHE CBOWCTBA HEMETAILJIOB!
OKHUCITUTEIbHBIE U BOCCTAHOBUTEIIBHEIE.

I"anoreHsl, cTpoeHHE UX aTOMOB U MoOJIeKys. DU3HUecKue ¥ XUMUUECKHUE CBOWCTBA I'aJOr€HOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB rajJOr€HOB B 3aBHCHUMOCTH OT HX
nosoxeHus B Ilepuoanueckoit cucteme. HaxoskaeHue raioreHoB B IpUPOJIE U UX MOJydeHHe. 3HaUYeHUE U IPUMEHEHHE T'aJIOreHOB.

["anoreHoBOOPO/IBI U COOTBETCTBYIOIIME UM KHCJIOTHI: IUIABUKOBAs, COJIsSTHAsl, OPOMOBOJIOPO/IHAS, HO10BOIopoAHas. ["anorenunsl. KauecTBeHHbIE peakluK Ha rajJoreHu/I-
noHsl. [IpuMeHeHne coeqUHEHNH raJoreHOB U UX OMOJIOTHYecKast poJib.

OO0mas xapakrepucTuka 31eMeHToB VIA-rpynmsl. Cepa B npupone u €€ moiydeHne. AJUIOTPONHBIE MOAM(MHUKAINN CEpbl M MX CBOHCTBA. XMMHUYECKHE CBOWCTBA CEphl M €€
IIPUMCHEHHE.

CepoBoAOpO/I: CTPOSHHE MOJIEKYJIBI, (PU3NUECKHE M XUMHYIECKUE CB HcTBa, osrydeHne n 3Hadenue. CepoBoyopoanast kuciora. Cynbuipl 1 ux 3HaueHHe. JIIOMUHODOPEL.

Oxcun cepri(1V), cepancras KuciaoTa, cyabQpuThl. KauecTBeHHas peakiys Ha CyIb(UT-HOH.

Oxcup ceprl( VI), cepras kucnora, cynbdarsl. Kpucramnorunparsl. KauectBeHHas peakiust Ha Cyiab(aT-HOH.

CepHasi KUCJIOTa - CHIIBHBIA 3J1eKTposuT. CBOWCTBA pa30aBIeHHOW CEPHOM KUCIOTHI, KaK THITUYHON KHUCIOTHI: B3aUMOJEHCTBHE C METallslaMH, OCHOBHBIMU U aM(oTepHbIMU
OKCHJaMH, OCHOBAaHHUSMH U aM(OTEPHBIMU THIPOKCHIaMH, coIsiMU. KauecTBeHHas peakius Ha Cylnb(ar-uoH.

OO0uias xapakTepucTHKa dJIeMEHTOB VA-rpynmbl. A30T, CTpOSHHE aToMa M MOJIeKyJbl. Du3nueckne U XUMHUYECKHE CBOIMCTBA W MPUMEHEHHE a30Ta. A30T B MPHUPOJE U €ro
Ouosoruueckas polb.

AMMHuak, CTpoeHHe MOJIEKYJbl U (pU3NUecKre CBOMCTBA. AMMHUa4Hasi BOJA,, HAIATHIPHBIN CHUPT, THIPAT aMMuaka. [JOHOPHO -aKkLeNnTOPHbIH MeXaHU3M 00pa30BaHUs KaTHOHA
amMMoHUs. BoccTaHoBHUTeNbHBIE CBOMCTBA aMmMuaka. CoJin aMMOHHMSA U UX pUMeHeHne. KadecTBeHHas peakiiis Ha KaTHOH aMMOHHUSL.

Oxcusl a30Ta: Hecoaeo0pasyonie U KUCIOTHBIE. A30THCTast KUCJIOTa U HUTPUTHL. A30THas KMCIIOTa, €€ IMoly4eHue 1 cBoicTBa. Hurparsl.

docdop, ctpoerne aroma u ayutorpornust. ocouner. Docoun. Oxcun pochopa(V) u oprodocdopras kucnora. Pocharsr. Docdopusie ynodpenwst. MTHCEKTHIUIEL.

OOmast xapakTepuCTHKa 3JeMeHTOB IV A-rpynmbl: OCOOGHHOCTH CTPOSHMS aTOMOB, IPOCTHIX BEIIECTB M COCAMHEHHI B 3aBHCHUMOCTH OT IIOJIOKEHHS JJIEMEHTOB B
[Tepnoanueckoii cucreme. Yriepoa. AJUIOTponHble MoaudUKauu: anmas, rpagut. AMOPQHBINA YIiIepoJ U €ro copra: CaXka, akKTUBUPOBAHHBIH yronib. AncopOnus. XuMudecknue
cBolicTBa yriepoaa. Kokcoxummdeckoe NpoU3BOJICTBO U €ro NpoayKius. KapOumsl.

Oxcup yrnepona(ll): ctpoeHne Mosekyssl, moiaydeHue u ero cBoicrBa. Okcun yriepopa(lV): crpoeHre MOJIEKYJIbl, TOJlydeHHEe M ero CBoicTBa. YrosbHas kucioTta. Comu
YTOJIEHOW KUCIIOTHI: KapOOHATHI M THAPOKapOOHATHI. TexXHIMUecKas M MUIIEBast Co/a.



Heoprannueckue 1 OpraHn4ecKye BEImECTBA. Y TIEBOJOPOABL. XUMHYEC KO € CTPOSHHE OPTraHUYECKHUX BEIIECTB, KaK MOPAIOK COSIMHEHHS aTOMOB B MOJIEKYJI€ IO BaJICHTHOCTH.
Meras, 3TaH, KaK NpeAeIbHbIC YIIEBOIOPOAbl. DTHIICH U alleTHIICH, KaK HEIpeelbHbIe (HEHACHIICHHBIE) YTIIEBOAOPOAbL. [ openue yrieBogopo1oB. KauecTBeHHBIC peaknny Ha
HETIpEECTIbHBIC COCTMHEHMUS.
DTHIIOBBIH CIIMPT, €TO0 MOTyYeHHe, IPUMEHEeHNE U (pr3nosiornieckoe neiicreue. TpéxaToMHBIH criupT raumneprH. KauecTBeHHAsT peakuns Ha MHOTOATOMHBIE CIIHPTHI. YKCYCHAS -
NIPE/ICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.
Kpemuuii, ctpoenue ero aroma u cBoiicta. Kpemuwuii B nmpupoae. Crnuast u cunas. Okeun kpeMuus(1V). KpemauneBast kuciora u e€ couu.
[TpousBoxcTBO cTekia 1 eMenTa. [IpoayKIus CHIIMKaTHOM MPOMBIIUICHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, ¢apdop, dasuc. Ontuueckoe BOJIOKHO.
Hemeramnsl B npupozne. @pakunoHHas MEeperoHka >KUJIKOro BO3AyXa Kak CHOCO0 IMOJIydeHUs! KUCJIOpoAa, a3ora, aproHa. [lomydenue ¢ocdopa, kpeMHus, xjiopa, Houa.
DNEeKTPOIU3 PaCTBOPOB.
[TomydeHune cepHOIl KHCIOTBHI: CHIPbE, XUMH3M, TEXHOJOIMYECKash CXeMa, METOJ KHILIIIEro CJos, MPHUHIMIBI TEIUIOOOMEHa, MPOTHBOTOKA M LUPKYyIsAuuu. Orneym.
ITpou3BoaCTBO aMMHaKa: CBIPbE, XUMHU3M, TEXHOJIOTHYECKAsI CXEMA.
JdeMoHcTpauuu
e  Komnnexmnus HEMETaIOB.
e  Mogenu KpUCTAIUTMYECKUX PEHIETOK HEMETAJIOB: aTOMHBIC 1
MOJIEKYJISIPHBIE.
e O30HATOp W IPHUHIUIIEI €T0 PadOTHI
e ['opeHne HeMETaJUIOB - MPOCTHIX BEIIECTB: cepbl, (ochopa, IPEeBECHOTO
yIIIS.
e OOpa3ibl TalOreHOB - MPOCTHIX BELIECTB.
e BsaumozeiicTBHE raJIoOr€HOB C METAJUIaAMU.
e  BriTecHeHue x10pa 6pOMOM MM HOJa U3 PACTBOPOB HUX CoJIeit
e  Kosexkuus npupoAHBIX COeANHEHUH XII0pa.
B3anmozelicTBue cepsl ¢ MeTaIaMH.
T'openwue cepsl B KucIopoe
Konnexmust cynbhuansIx pyx.
KagecTBeHnHas peakuys Ha CyibGUI-HOH
O6eCHBe‘II/IBaHI/Ie OKpalICHHBIX TKaHeH u IBETOB CCPHUCTHIM I'a30M.
B3anmopnelicTBue KOHLICHTPUPOBAHHOU CEPHOM KUCIIOTHI ¢ MEBIO.
OO0yriuBaHye OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTON
Juarpamma (( CocTtaB BO3myxar.
BuzneodparmenTs! u cnaiinst «IItuusu 6a3apbi».
[Nomydenne, cobupanue n paclio3HaBaHUE aMMHAKA.
Paznoxxenne Guxpomar aMMOHHS.
BsaumopelicTBre KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEBIO.
- T'openue uépHoro nopoxa.
Pa3noxeHnne HUTpaTa Kanus U FOPEHUE IPEBECHOIO yrojbka B HEM
- O6pa3iel MPUPOAHBIX coenuHeHnH Gocdopa.
T'openne pocdopana Bo3gyxe U B KUCIOPOIE.
TTonyuenne 6emoro ¢pocdopa u UCTIBITAHUE €TO CBOWCTB



KaJiyd.

Komnexrust «O0pa3upl MpUPOTHBIX COSTMHEHUH yTaepoaay

Hoptper H. x. 3enmurckoro. [ormomenne ak THBUPOBAHHBIM YTIIEM
pacTBOPEHHBIX BELIECTB MM TA30B.

VYcTpoicTBO MPOTHUBOTa3a.
Mopenu MoJIeKyJl MeTaHa, 9TaHa, 3TWIEHA U alleTUIICHa.

BzaumoeiicTBue 3TUICHA C 6p0MHOﬁ BOJOM 1 PacTBOpPOM M€pMaHraHaTa

O6u114e XHUMHUYECKUE CBOMCTBA KUCIIOT Ha npumepe yKCYCHOﬁ kuciotel. " KauecTBeHHas peaKkuyrsg Ha MHOT'OATOMHBIC CITUPTHI.

Komnekrus «O6pa3ibl IPUPOTHBIX COCTUHEHUN KPEMHHUS.
Komnexmus cTexna, KepaMUKH, IEMEHTa U U3ICIUH U3 HUX.
Komnexmnus mpoayKIuu CHIIMKaTHOH IPOMBIITUIEHHOCTH.

Buneodparments: u cnainsr «[Ipon3BoACTBO CTEKIIA M IEMEHTA) .

KOJ'IJ'IGKI_II/IH ((HpPIpOZ[HLIe COCINMHCHUA HCEMCTAJIJIOB)) .

Buneodparmentsl u cnaiinel «DpakIMOHHas TIEPEeroHKa >XKUAKOTO Bo3ayxa» " Bumeodparmentst m cnaiinsl «[lomydeHwe Bonopona, KHCIOpoJa W TaJIOTEHOB

AJICKTPOIUTHUCCKUM CITIOCOOOM.

Mogaenu annapatoB sl IPOU3BOACTBA CEPHOU KUCIIOTHI.
Mopenb KUMSIIETO CI0S.

Mopenb KOJIOHHBI CUHTE3a aMMHaKa.

BuneodparmenTst u cnaiiapl «[Ipon3BoacTBO cepHOii KUCTOTH. " BugeodparmenTsl u cnaiiapl «[[pou3BoacTBo aMMuaKay.

Komnexmus «CrIpb€ 11 TOTy4YEeHUS CEPHOM KUCIOTHI».

JlabopaTopHbie ONbITHI

3 1. Pacrio3HaBaHue TrajOreHU-MOHOB.

32. KauecTBeHHBIE peaKIiy Ha CyTb(paT-HOHEI.

33. KayecTBeHHas peakiysl Ha KATHOH aMMOHUSL.

34. XuMuueckre CBOICTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
35. KauecTBeHHbIe peakinu Ha Gocdar-noH.

36. [lomy4yeHne 1 CBOMCTBA YTOJIBHOM KHUCIIOTHI.

37. KauecTBeHHast peaknus Ha KapOOHAT-HOH.

38. IIponyckaHue yrieKuciIoro ra3a yepe3 pacTBOp CHIIMKAaTa HATPU.
IIpakTuyeckune padoThl

2. V3yueHne CBOMCTB COISTHOM KHCIIOTHI.

3. U3ydyeHue cBOMCTB CEpHOM KHCIOTBHI.

4. Ilony4yeHre aMMHUaKa U U3y4E€HUE €Ero CBOUCTB.

5. IoxydeHue yriaeKucaoro ra3a u H3y4eHHe ero CBOUCTB.

MeTajiibl M MX COeTMHEHHS



ITonoxenune meramioB B Ilepuoguueckoil cUCTEME XUMHUYECKMX 3jeMeHTOB A. V. MeHneneeBa, CTpOGHHME HX aTOMOB M KpHCTauIOB. Metamunuyeckas CBsA3b M
MeTaJuIn9ecKas KpUCTaJUTMdecKas peméTka. Ou3MdecKue CBOMCTBa METAJUIOB: DJIEKTPO- M TEIUIONMPOBOAHOCTH, OTPAXKAIOIIAsi CIOCOOHOCTH, MIACTUYHOCTh. CIUTaBbl 4€pHBIE U
LIBETHBIE.

MerTaisl Kak BOCCTAHOBUTEINH. DIEKTPOXUMHUYESCKHUH Psifl HApsDKeHUH. B3anMoeiicTBre MeTamioB ¢ HeMeTauIaMH, OKCHIAMH, KHCIIOTaMH, COMISIMHA. ATIOMAHOTEPMUSL.

CrpoeHre aTOMOB M MPOCTBIX BEHICCTB IICIOYHBIX METAIOB. 3aBHCUMOCTh (DH3MYCCKUX M XUMHUCCKUX CBOWCTB INEIOYHBIX METAIIOB OT 3apsiOB SJCp UX aTOMOB.
OKcHIIBI ¥ TUAPOKCUIBI LIETIOYHBIX METAJIOB, UX MOJyYeHUE, CBOMCTBA, MpUMEHEeHHEe. BakHele cony MIeNOYHbIX METaUIOB, X 3HAUEHUE B KUBOW U HEXKHUBOW MPHUPOJAE U B
JKU3HU YeJIOBEKa.

CTpoeHre aTOMOB U MPOCTHIX BEIIECTB MICTIOYHO3EMEIBHBIX METAIOB. 3aBUCHMOCTD (DU3MYCCKUX M XMMUYECKUX CBOMCTB MICTOYHO3EMEILHBIX METAILIO B OT 3apsA0B saep
ux aToMoB. OKCUIBI ¥ THAPOKCHUBI IEJIOYHO3EMETbHBIX METANIOB, UX MOJyYeHHEe, CBOWCTBA U MpUMEHEHHEe. BaxHeie conu mENouHo - 3eMENbHBIX METaJUIOB, UX 3HAUCHUE B
MIPUPOJIC U JKU3HU YesioBeka. KapOoHAThI M THAPOKAPOOHATHI KAJIbIIHS.

JKé€ctkocTh BOABI: BpeMeHHass W TMOCTOsSHHas. CrocoOBl ycTpaHeHHS BpeMeHHOH >KEcTKocTH. CrocoOwl ycTpaHeHHS NOCTOSHHOU skéctkocTH. Monuter. CoenmHeHUS
ATFOMHHUS B TIPUpoJIe. XUMHUYECKHE CBOHCTBA amoMuHIA. OcOOCHHOCTH OKCHAA U THAPOKCHIA AFOMUHIS Kak aM(OTEepHBIX coequHEeHNH. BakHelmme comy amoMuHIS (XJI0pHU,
cynmbdar).

Oco0eHHOCTH CTpOCHHS aToMa skene3a. JKemezo B mpupoae. Baxkneiimue pynsr sxkene3a. Oxcunasl u ruapoxcuss sxenesza(ll) u sxemesa(Ill). Comu xenesa(Il) u xenesa(Ill).
OO0HapyXeHHE HOHOB KaTHOHOB XeJie3a B pacTBOpe. 3HaUCHHUE COSAMHEHH Kele3a.

Kopposust xummgeckast ¥ 3JCKTPOXUMHYECKas. 3allUTa METAIOB OT KOPPO3UH. MeTautbl B IpUpPOIe: B CBOOOTHOM BHJIE U B BUIC coenuHeHH! . [[oHATHE 0 MeTauTypruu.
UépHas u nBeTHast MeTaiLTyprus. [Tupomeranmyprus, FrHIpOMEeTaUTyprus, dJeKkTpoMeTautyprus. JlomenHsli nporecc. [lepepaboTka 4yryHa B cTanb. DIEKTPOIU3 PaciIaBoB.
JdeMoHcTpanuu

e  BzaumopelicTBue HaTpUsl, TUTUSA U KAJIbLIUS C BOJOH.

e ['opeHue HaTpus, MarHUA U XKeJle3a B KUCIOPOJIE.

e  Bcnbllika TEPMUTHOM CMECH.

e  BzaumopeiicTBHE CMECU MOPOLIKOB CEPHI U XKeJle3a, IUHKA U CEPBI.
B3aumonelicTBue alOMHUHHUSA € KUCIOTaMU, LEN0YaMH U BOAOH.
B3aumoneiicTBue xesne3a 1 MeIU C XJIOPOM.
BsanmMopeiicTBre Menu ¢ KOHIICHTPUPOBAHHOM CEPHOM KHCIOTON M a30THOM KUCIOTOH (pa30aBlieHHOH W KOHIICHTPUPOBAHHOI).
Oxpacka IIaMeH! COETUHEHUSIMU LIEIOYHBIX METAIIOB.
Oxpacka IIaMeHH COSMHEHUSIMH MET0THO3EMENbHBIX METAIIOB .
l'amenue u3zBecTu BOJIOM.
ITonyueHune xECTKOU BOABI B3aUMOACUCTBUEM YITIEKUCIIOIO ¢ U3BECTKOBOM BOJOM.
YcTpaHeHre BpeMEHHOH KECTKOCTH KUTISTYCHUEM U I00aBKOH COBI.
YcTpaHeHre NoCTOSTHHON )KECTKOCTH 100aBKOM COJIBI.
VOHUTBI ¥ IPUHIUIT UX JeHCTBUS (BUACODPArMEHT).
Konnexuust npupoaHbIX COEAMHEHUN aIFOMUHMUSL.
BuneodparmenTs! u cnainsr «OKCHI aTFOMAHAS M €T0 MOIH(PHUKATIAN.
IMomyuenne aMmpOTEPHOr0 THAPOKCHIA ATTFOMUHHUS U HCCIICOBAHUE €r0 CBONCTB.
Konnekuust « XumMuueckre HCTOUHUKA TOKa.
Pe3ynbTarhl AMUTENBHOTO KCIIEPUMEHTA 110 U3YUEHHUIO KOPPO3UHU CTAJBHBIX U3EJIMI B 3aBUCUMOCTH OT YCJIOBUI MTPOLIECCOB.
Boccranosnenue menu u3 okcupamenu(Il) Bomopoaom.
BuneodpparmenTs! u crnaiifpl «[I[pou3BOACTBO UyTyHA U CTAJIH.



e  BuzaeodparMeHTsI U cnaibl «M31ens U3 4yryHa u CTalln).
e  Buneodparments: u cnaiias! «[Ipon3BoACTBO AMIOMUAHU.

JlabopaTopHbie ONbITHI

39. B3anmopeticTre xenesa ¢ pactBopoM cynbharta memu(1l).

40. ITonyueHre N3BECTKOBOM BOJIBI M OTIBITHI C HEH.

41. Ionyuenue ruapokcunos xkenesa( I1) u (I1I).

42.KauecTBeHHbIE PEaKIIMU Ha KATUOHBI Kele3a.

IIpakTnyeckne padoThl

6. [Tomy4enue »kecTKoit BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs.

7. Pemienne sKCriepIMEHTANIBHBIX 3aa4 0 TeMe «MeTasuibly.

XuMHA M OKpY:KAaOLIasi cpeaa
Crpoenne 3emiu: sSApO, MaHTHA, 3€MHAs KOpa, UX XUMHUYECKHH cocTaB. Jlutocdepa m e€ xumudeckuit coctaB. MuHepansl. Pynsl. Ocamounsie mopozsl. Ilonesneie
HCKomnaeMble. XMMUYECKHH cocTaB runpocdepsl. Xumudec Kuil cOCTaB aTMOC(hEpHI.
VIcTOYHMKN XMMHYECKOTO 3arpsi3HEHHS OKpYy»XKarolieid cpezpl. ['o0anbHble 9KOJIOTHIEeCKHE MPOOJIEMbl YeI0BEUECTBA: MMAPHUKOBBINA 3(h(heKT, KUCIOTHBIE JOXKIH, 030HOBBIC JIBIPHI.
MexyHapoJHOE COTPYIHUIECTBO B 00IACTH OXPaHbl OKPYXKAIOIIEH CPebl OT XUMHUYECKOTO 3arpsI3HEHHS. «3eIEHast XUMU».
JdeMoHcTpanuu
e  Buneodparments u cnaiinbl «CtpoeHne 3emin 1 e€ XuMudeckuii coctaby. " Kosulekiys MUHEPaIOB U TOPHBIX MOPOI.
e Komnekius «Pynsl MeTamiosy.
e  BuneodparmeHtsl u ciaisl «[ 100abHBIE YKOJIOTHUECKHE TPOOIEMBI YEI0BEYECTBAY.
JlabopaTopHbie ONbITHI
43. N3ydeHue rpaHuTa.
O060011eHMe 3HAHMI 110 XUMHUHM 32 KYPC OCHOBHOI 11K0JibI. [Toaroropka k OCHOBHOMY rocyAapCTBeHHOMY K3aMeHy
CrpoeHue aToMa B COOTBETCTBUHU C TOJNOXKEHHUEM XUMHUYECKOro 3neMeHTa B Ilepuoguueckoil cucreme. CTpOEGHHE BEIIECTBA: XUMHUYECKas CBS3b U KPHUCTAIIMYECKHE
peméTkn. 3aBUCUMOCTh CBOWCTB OOpa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJIOB, HEMETAJIOB, ONAropoJHBIX I'a30B) OT IOJOXKEHHA 3i1eMeHToB B [lepmoamdeckoit
cucteMe. TUNONOTHs HEOPraHUYECKHX BELECTB, ACIEHNE X Ha KIacchl U rpynnsl. [IpencraBureny.
[Mpu3Haku W yciOBUS TNPOTEKAHHS XHMHYECKMX peakiuid. THUHOoNOrus XUMHUYECKHMX pPEaKIuid MO pa3IMYHbIM OCHOBAaHUSM. Peakumu WOHHOrO oOMeHa. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKITHH.
XMMHYECKHe CBOMCTBA MPOCTHIX BELIECTB. XapaKTepHble XUMUYECKUE CBOICTBa COJI€00pa3yroIIMX OKCHIOB, TUIPOKCHIOB (OCHOBAHMM, KUCIOT U aM(OTEPHBIX THIPOKCHIOB),
COJICH.

KasiengapHo-temMaTnueckoe IJIaHMPOBAHNE YPOKOB XuMuu B 9 kiacce. (68 yacoB, 2 yaca B He/1eJ110)



Ne Tema ypoxa ] OcHOBHOe cofep;kaHMe YpPOKa XapakTepHCTHKA OCHOBHBLIX BUI0B Bun 1.3. Cpoxkn
n/n Z 8 AeATeJbLHOCTH 00yUaromuxcs (Ha KOHTPOJIsI
3 § YPOBHE NMPeIMETHbIX YUeOHbIX mian | ¢akr
~ aelcTBUii)
IloBTOpenue u o00o0mIeHne cBeeHNni M0 Kypey 8 kiaacca. XumMuyeckue peakunu (5 1)
MeTaHpeIlMeTHI)ICI

1. PeI‘yJ’IﬂTI/IBHI)IeZ CTaBsAT y'-Ie6HI)Ie 3aJa44 Ha OCHOBE COOTHCCEHUSA TOI'O, UTO YK€ U3BCCTHO U YCBOCHO y4alllUMCs, U TOr'0, YTO eI¢ HEU3BECTHO.
2. Tlo3naBaTenbHBIE: CAMOCTOSATEILHO BBIICTIAIOT U (l)OpMyJ'II/Ip}IIOT TMO3HABATCJIbHYIO LICIIb.
3. KOMMYHI/IKaTI/IBHBIC: (I)OpMan/IpyIOT COOCTBEHHOE MHEHHUE U MO3ULINI0, 3aJa0T BOIIPOCHI, CTOAT IMMOHATHBIC JJId TAaPpTHECPA HOHATHUA

JlmunocTHbIe: POPMHUPYIOT OTBETCTBEHHOE OTHOIIEHHE K yueHHIO. [IpOSBISIOT yCTONUMBBIA Yy4eOHO — MMO3HABATENLHBIA MHTEPEC K HOBBIM CIOCO0AM pELICHUS 3a/ad.
[IposiBisitoT 10OPOXKENATENEHOCTh OT3BIBYMBOCTD, KAK TIOHHMAHHE YyBCTB APYTHX JIIOACH M CONIEPEKUBAHUE UM.

1 | Knaccudukanms 1 bunapnbie COCITUHCHHSL. Oxcunpl | Xapaxmepuszosambp OKCH/IBI, §1 2.09
HEOPraHMYECKHX coJieo0Opasyromue U | TUAPOKCHUIBI (ocHoBaHuUs, Yup.6-9
BELIECTB u HUX HeCoJIe00pasyroIue. I'mppokcnner: | amdorepHble THAPOKCUJIBL, c.ll
HOMEHKJIaTypa OCHOBaHUS, aM(OTEpHbIC, KHUCIOTHL. | KUCIOPOJCOACPKAIIUE KHUCIOThI) U

CpenHue, KUCIIbIe, OCHOBHBIE COJIH. COJM MO IUIaHy: COCTaB, CIOCOOBI

HdemoncTpanuu. O3HakoMIIGHHE C | 0Opa3oBaHWsl Ha3BaHWH, XapaKTepHBIC

KOJUIEKI[USIMHA METAJIOB W | CBOMCTBa U MOJyYCHHUE.

HeMeTauioB. (O3HAKOMJICHHE C Knaccupuyuposamo OKCHU/IBI,

KOJUISKIIUSAMU OKCHJIOB, KMCJIOT U COJIeH | TUAPOKCUABI (OCHOBaHUS, aM(pOTECPHBIC
TUJIPOKCHIBI,  KHUCIIOPOJICOACPIKAIIUC
KHCJIOTBI) M COJNH 1O Pa3IH4YHBIM
MIPU3HAKAM.
Ymemo MOJITBEPIKIATh
XapaKTePUCTUKY OTJIETBHBIX
HpEeACTaBUTENEH KJIaCCOB
HEOPTaHUYECKUX BEILIECTB
ypaBHEHUSAMHU COOTBETCTBYIOIINX
peaKuuid.
Packpuvieame B3aMOCBS3b
HEOPTaHWYECKUX COCAMHEHUH, Kak
T€HETHYECKYO.

2-3 Knaccudukanus 2 O00011IeHNE CBENEHUI O XUMHUUYECKUX Obvsacnams noHATHS «xummudeckas | CtapToBeii | §2 3.09
XUMHYECKHAX PEAKIHI peaKuusx. Knaccudukanus | peaknus», «peakiuul COCIUHEHUS», | KOHTPOIb yop.6-9 | 9.09




CrapToBblii KOHTPOJIb

XMMUYECKHX pPEaKLUuil IO pa3iIudHbIM

OCHOBAaHUSAM:  COCTaBy U YHCIY

pearupyromumx u o0pazyromuxcs

BEIIIECTB, TETNIOBOMY d(hdeKTy,

HalpaBJICHUIO, W3MEHEHUIO CTeleHen

OKHCJICHHSI 3JIEMEHTOB, 00pPa3yIOIInX

pearupyrouue BEIIECTBA, dase,

HCIIOJIB30BaHMIO KaTaIu3aTopa.
JlaGopaTopHble ONBITHI.

1. BsaumopeiicTBue aMMuaka U

XJIOPOBOAOPOJA.

2. Peakuus HeUTpaTu3aLiy.

3. HaGmronmenwe TtemaoBoro 3ddekra

peaKkury HeUTpaau3aluu.

4. BzaumoaeicTBUE CEPHOM KHUCIOTHI C

okcuaom meu(ll).

5. Pa3noxeHue nepokcujia BoAopoaa ¢

MIOMOIIBIO KaTanasbl KapToges.

«peaKkiuu  Pa3NOKEHUN», «PEeaKInu
oOMeHay», «peakIuu 3aMeIICHHI,

«peaKurun HeﬁTpa.HHSaLIHH»,
«OK30TEPMHUUCCKUE pEaKIum»,
OHIAOTEPMHUYECCKHUE pEaKum»,
((O6paTI/IMI:Ie pCakuum»,
((HCO6paTI/IMI)Ie peakuumn»,

«OKHCIINTEILHO-BOCCTAHOBUTEIHHEIE
peaKkiun», «TOMOICHHBIC PEaKIUuuy,
«TETepOreHHbBIC peaxiumy,
«KATAJIUTHYCCKUE PEAKIIUN,
peaKium, «TEIIOBOM
XUMHYECKOHN peaxkuum».
Knaccupuyuposamo XUMHYECKHE
PEaKIMU TI0 Pa3THYHBIM OCHOBAHUSIM.
Onpeoensimo OKHCIIUTEITb u
BOCCTAHOBUTEb, MIPOLIECCHI
OKHCIIEHHS X BOCCTAHOBIICHHS.
Habniooams w onucvlieams peaknuu
MEXJy BEIIECTBAMH C IOMOIIBIO
PYCCKOTO 53bIKA U SI3bIKA XUMUH.

ad ekt

c.19

45

[lonatne o ckopoctn
XUMUYECKON  PEaKLUU.
Karanms.

[loHsiTHE ©O CKOPOCTH XHMHYECKOU
peakuu. DakTOPHI, BIMSIONINEC HA
CKOPOCTH XUMHAYECKAX peakIuii:
MPHUPOJIa PEarupyIoNINX BEIIECTB, WX
KOHIIEHTpAIIKs, TeMIleparypa, IUIOMaIh

COTIPUKOCHOBEHHSI, Haan4ue
karanu3aTopa. Karamms.

JdeMoHcTpanuu. 3aBHCUMOCTD
CKOPOCTH XHMHYECKOW peakIuu OT
OPUPOABl  PEATHPYIONINX  BEIIECTB.

3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peaKIum oT KOHIICHTpAITiu
pearupyronux BeEIIeCTB. 3aBUCUMOCTH
CKOPOCTH XHMHMUYECKOH peakluu OT
TIOIIAIU CONPUKOCHOBEHUS

ObvsicHamb, YTO TaKOE «CKOPOCTh
XUMHUYECKON peaxkum».
Apeymenmuposams  BBIOOp  €IIUHHIL
m3mepenus V.

Yemanasnusamo MPUIHHHO-
CIJIC/ICTBEHHBIC CBSI3U BITUSTHYSI
pasnuYHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKUX PEAKIUH.

Habmooame w onucvieams peakiuuu
MEXJy BEIIECTBAMHU C TOMOIIBIO
pycckoro (poOAHOTO) sI3bIKa M SI3bIKA
XUMHH.

IIposooums OTIBITHI,
MOJTBEP K JAIOIIIE 3aBHCUMOCTD
CKOPOCTH XHMMHYECKOH pEaKUuH OT

§3
ymp.3-5
c.23

10.09
16.09




pearupyommx BELECTB  («KUIALIUHA | Pa3IuuHBIX (PaKTOPOB.
CIIOM»). 3aBUCUMOCTH CKOPOCTH
XUMHAYECKOH peakiuu OT TeMIepaTypsl
pearupyonmx BemecTs.
JlaGopaTopHbIe ONBITHI.

6. 3aBHCHMOCTh CKOPOCTH XHUMHMYECKOU
peaKnmuu OT NPUPOIBI pPEarupyromux
BEIIECTB Ha IIpUMeEpEe B3aMMOIEHCTBUS
pacTBOpoB THOCyNIb(aTa HATpus MU
xjopuaa 6apus, THOCYNb(daTa HATPUS U
COJITHOM KHCIIOTBI.

7. 3aBUCHMOCTh CKOPOCTH XMMHYECKOU
peaKknuu OT MPHUPOJBI METAJUIOB MPH UX
B3aUMOJICHCTBUHU C COJITHON KHUCIIOTOM.
8. 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peaknmud OT TMPHPOABI KHUCIOT TMpH
B3aUMOJICHCTBUH UX C IIMHKOM.

9. 3aBHCHMOCTb CKOPOCTH XHUMHYECKOU
PEaKmuu OT TEMIIEPATYPHI.

10. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOMH
PeaKknuu OT KOHICHTPALUH.

11. 3aBHCHMOCTb CKOPOCTH XUMHYECKOH
peaxIuy OT IUIOMIAAN COMPUKOCHOBEHUS
pearvpyronmx BemecTs.

12. 3aBHCHMOCTb CKOPOCTH XUMHYECKON
peaxIuy OT KaTaJu3aTopa.

XuMH4YecKue peakunu B pacrsopax (10 4).
MeTaHpeHMeTHHeI
1. PerJIﬂTI/IBHI)Iei CTaBsAT y‘-Ie6HI)Ie 3aJa44 Ha OCHOBE COOTHECEHUA TOI'0, UTO YK€ M3BCCTHO U YCBOCHO y4alllUMCs, U TOI'0, YTO emé HCHU3BECTHO.
2. Tlo3HaBaTenbHBIC: CAMOCTOSATEIBHO BBIJICISIOT U (POPMYJIUPYIOT MO3HABATEIILHYIO 11EJIh.
3. KOMMYHI/IKaTI/IBHLIGI (I)OpMYJIPIpy}OT COOCTBEHHOE MHEHUE U MO3UILNI0, 3a1a0T BOIIPOCHI, CTOAT IMMOHATHBIC JI TapTHECPA TOHATHUA
JIn4HOCTHEIC: (DOpMI/IpyIOT OTBCTCTBCHHOC OTHOILICHHUC K YYCHUIO. HpOSIBJ'I}IIOT yCTOI‘/JI‘lI/IBLII\/'I yLIC6HO — IO3HABATCIbLHBIN HUHTCPEC K HOBBIM criocodam peHICHUA 3a4a4.
HpOHBHH}OT L[06po>1<enaTem)Hocn, OT3bIBYMBOCTH, KaK IOHUMAaHHUEC YYBCTB JPYTUX .]'IIOII€I7[ 1 COIICPCIKUBAHUE UM.

6 | DiekTponuTHYECKAs 1 [lonatne 00  2JEKTPOIMTUUECKOU | Xapaxmepuzogamv MIOHSTHSA §4 17.09
JTUCCOTTHAITUS JUCCOLMALNH. DIIEKTPOIUTHI JMCCOLMALHSI», «OIEKTPOJIHTHI», ymp.5-
JIACCOTTHAITII 3JIEKTPOIIUTOB C | «HEDIEKTPOIHUTED). 10, ¢.30




Pa3INIHBIM XapaKTepoM CBSI3H.
CreneHn IJIEKTPOITUTHICCKOM
mucconanuu. CuibHBIE UM cllaOble
AIIEKTPOITUTHI.

HemoncTpanuu. VcnbpiTanne BENIECTB U
UX pPacTBOPOB Ha 3JIEKTPOIPOBOTHOCTD
JlabopaTopHble ONBITHI.

13. Hucconmarnus cIa0BIX
AIIEKTPOJIUTOB HA TpPHUMEpe YKCYCHOM
KHUCJIOTBL.

Yemanasnusamo TIPUIHHHO-
CIIEICTBEHHBIE CBSI3H MEXITy
NPUPOJON DIEKTPOJIUTA U CTEHEHBIO
€ro JUCCOLIMALIMH.

Yemanasnusamo TIPUIHHHO-
CJIEICTBCHHBIC CBSI3U MEXAY THUIIOM
XUMUYECKON CBSI3U B JIIEKTPOJIHUTE U
MEXaHM3MOM €0 JUCCOLMAIIH.

7 | OCHOBHBIC  TIOJIOKCHHS OcHoBHBIE TTOJIOKEHUS Teopuu | Xapakmepuzoeams TOHATUS «CTEIIEHBb §5 23.09
TEOpHHU NEKTPOIUTHIECKOI JUCCOLMALMH. | TUCCOLMALIUI», CUIIbHbIE ymp.5-
3IIEKTPOIIUTHYECKOI Knaccudukanus MOHOB U MX CBOWCTBA. | JIEKTPONIUTHI»,«CIa0bIe 11, ¢35
mmccormanyn (TDJT) Kucnorel, oOCHOBaHHST W COJM Kak | SJIEKTPOIUTHI»,KKATHOHBD), «AHHOHEI,

NMEKTPONUThl. WX KiaccuuKamuss M | «KUCIOTBD), «OCHOBAHUS», «COJH».
JMCCOLHALTHSL. Cocmasnamo ypaBHEHUS
JemoncTpanum. 3aBUCUMOCTb | DIEKTPOITUTUIECKOM JCCOLMAIAN
ANEKTPONPOBOIHOCTH YKCYCHOH | KHCIIOT, OCHOBaHUI U CONEH.
KHCJIOTBl OT KOHLEHTpauuu. [IBwxenue | HMurocmpuposams npuMepamu
OKpAIlICHHBIX HMOHOB B JJIEKTPUYECKOM | OCHOBHBIC MIOJIOKEHUS TEOpHUH
noJe. 3JIEKTPOINTHYECKON TUCCOLHUALH.
Pasnuuamy KOMITOHEHTBI
JIOKa3aTeNIbCTB  (TE3UCOB, apTYMEHTOB
1 HOPMBI IOKA3aTENbCTBA)

8-9 | Xumuueckne CBOWMCTBa OO0me XUMHYECKHE CBOMCTBA KHUCIIOT: | Xapaxmepuzoeambv oOmrue §6 24.09
KHUCJIOT Kak W3MEHEHHE  OKpPacKM  WHAWKATOPOB, | XHMHUYECKHE CBOWCTBA KHCJIOT C ynp.4-8 | 30.09
3JIEKTPOITHTOB. B3aUMOJIEUCTBUE c METAJUIAMH, | TIO3ULMK TEOPUH DIIEKTPOIUTHYECKON c.4l

OKCHJAMH M THAPOKCHIAMU METAJUIOB U | JAWCCOLUALINH. Cocmasnamy
colsiMH. MOJeKyJsipHble W HOHHBIEC | MOJIEKYJISIPHBIE, MIOJIHbIE U
(monHBIE W COKpamEHHbIE) YpaBHEHHUS | COKpPAUIEHHBIEHOHHBIE YpaBHEHHS
peaknuil. XUMHUYECKH CMBICJI | pPEaKLUil C y4aCTHEM KHUCIIOT.

COKpAUIEHHBIX YPAaBHEHUH. YCIOBUS | Apaymenmuposams BO3MOKHOCTh

NIPOTEKAHUSA peakuuii
JNEKTPOJIUTAMH 0
AKTHBHOCTH METAJLIOB.
JlaGopaTopHble ONBITHI.

MEXTY
KOHIIA. Pan

IIPOTEKAaHUsI peakUMil C ydacTHeM
KHUCJIOT Ha OCHOBe mpaBwia beproie
U psiia aKTUBHOCTH METAJIIOB.

IIposodumy OTIBITHI,




14. VI3aMeHeHnne OKpacKu MHIUKATOPOB B
KHUCJIOTHOM cpefe.

15. Peakiusi HedTpanu3aluu pacTtBopa
MIENTOYN Pa3TMIHBIMHA KHCIOTaMH.

16. Ilomyuenne ruapoxcuna meau(ll) u
€ro B3aUMOJICHCTBHE C DPA3IMYHBIMU
KHCJIOTaMHU.

17. B3anmogeicTBre CUIBHBIX KUCIOT C
okcumom menu (IT).

18-20. B3saumoneiicTBue KHCIOT C
MeTaJlJIaMH.

21.  KayecTtBeHHas
KapOOHATHI.

22. Ilony4yeHne KpeMHHEBOM KUCIIOTHI.
23. KauecTBeHHas peaKilysi Ha XJIOPUT —
HUOHBI.

peaxius Ha

MTOITBEPIKIAIOIIINE XUMHYECKHE
CBOMCTBAa KHCJIOT, C COOJIIOJEHUEM
MPaBUJI TEXHUKH O€30IIaCHOCTH.
Habawoamv n onuceieams peakmum C
y4acTHeM  KHCIOT C  TIOMOIIBIO
pycckoro (pogHOTO) S3bIKa U S3bIKa
XHAMUH.

10 | Xumuueckue  CBOMCTBa Oo6mue XUMHYECKUE CBONCTBA Cocmasnsims MOJIEKYIIPHBIE, MOJHBIC §7 1.10
OCHOBaHUI KaK B3aMMO/ICHICTBHE c KHCIIOTaMH, | I COKpAIlleHHbIE WOHHBIE ypaBHEHUS ynp.4-7
3JIEKTPOIIHTOB. OKCHJIaMH HEMETAIIJIOB, COJISIMU. peakuuii ¢ y4acTMEM OCHOBAHUM. c.45

HEPaCTBOPUMBIX OCHOBaHUI: | Apeymenmuposams BO3MOXHOCTb
B3aMMO/ICHICTBHE c KHCIIOTaMH, | IPOTEKAHUS pEaKIuii C ydacTHeM
pa3JoXeHne P HarPEBAHUH. OCHOBaHMII HAa OCHOBE TpaBWia
JlabopaTopHbIe ONBITHI. beproie.
24. VI3ameHeHne OKpacKu HHIUKATOPOB B | IIpogodums OIIBITHI,
IIEJIOYHOM Cpeie. MTOITBEPIKIAIOIIIHE XUMHYECKUE
25. BsaummopelicTBHe  IIEJIOYEH € | CBOMCTBA OCHOBAaHHUM, C COOJIIOJEHUEM
YTJIEKHUCIIBIM Ta30M. MPaBHJI TEXHUKU 0€30MaCHOCTH
26. KauecTBeHHast peakius Ha KaTtwoH | Habrodams U onuceiéams peakiuu ¢
aMMOHHSI. y4acTHeM  KHUCIIOT C  TOMOIIBO
27-28. Tlonyuenune ruapokcuna meau(ll) | pycckoro (poaHoro) s3pika H si3bIKa
U €ro pas3joKeHne XUMHH
11 | Xumuveckne  CBOWCTBa OO0ue XMMHUYECKHE CBOWCTBA CPEAHUX | Xapaxmepuzoeambv o0mue §8 7.10
COJIEN KaK 3JIEKTPOIIUTOB. COJICH: B3aMMOJICMCTBHE C KHCIIOTaMHU, | XUMUYECKHME  CBOMCTBA COJNEH ¢ ymp.4-7
menodamMu, COJSIMH W METaUTaMH. | TIO3WIMA TEOPHUH DJICKTPOTUTHICCKOU c.48-49

BsaumopnelictBue KUCHBIX COJIEH CO
LIEJIOUYaMU.

Cocmasname
MHOJIHBIE u

JUCCOLIMAIINH.
MOJIEKYJIIPHBIE,




JlaGopaTopHble ONBITHI.

29. BsaumopeiictBue KapOOHATOB C
KHCJIOTaMHU.

30. TlomydeHuwe TrUApPOKCUIA
().

31. BzaumopelicTBHE ~— keneza €
pactBopoM cynbdara meau (l1).

KEIIe3a

COKpaIllEHHbIE MOHHBIE

PEaKIMil C y4acTHEM COJEH.
Apeymenmuposamuo BO3MO>KHOCTb
MPOTEKaHUsI PEaKIHid C y9acTHEM
cojieil Ha ocHOBe mpaBuia beptoie.

ypaBHEHUS

Ilposooump OIIBITEHL,
MOATBEPKIAOIINE XHMHYCSCKHE
CBOIiCTBAa COJIeH, C COOJIIOJEHUEM

MPABUJI TEXHUKH OE30MaCHOCTH.
Habniodamv n onucvieams peakiyu ¢
YYaCTHEM COJIeH C TOMOIILIO PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XMMHH.

12 | [lonatue o ruApOIU3E I'uaponus, KakK 0oOMeHHOE C.P.1 §9 8.10
COJIEH. B3aUMOJICUCTBHE CcONE ¢  BOJOU. | Yemanasnueams 3aBUCUMOCTD MEXKIY ymp.4-6
I'upponus colu CHJIBHOTO OCHOBAHUSl U | COCTABOM  COJM M XapakKTepoM c.52
cmaboit  kucnoTtel. I'mapomus  conum | ruaponusa.
c1aboro  OCHOBaHMA UM CWIBHOU | AHaausupoéamsv Cpelly pacTBopa COJIU
kucnotsl. llkama pH. C TMIOMOIIIBIO0 HHIUKATOPOB.
JdeMoHcTpanuu. Onpenenenue | I[Ipoenoszuposams TUI TUAPOIINA3A COJIU
XapakTepa cpeibl B pacTBOpax Cosel. Ha OCHOBE aHAJIM3a ero OpPMYIIbI.
13 | IIpakTuyeckass padoTa CBoiicTBa KMCIIOT, OCHOBaHH, OKCUIOB | Yamems oOpamatescst ¢ naboparopusm | I1.P.1 Crp. 52 | 14.10
Nel. Pemenne u conei B cBeTe TEOpHH | OOOPYAOBaHHEM U HArpeBaTEIbHBIMU
SKCTIEPUMEHTATBHBIX JNEKTPONIUTHUECKON  JUCCONMAIMA H | IpUObOpaMd B COOTBETCTBHH  C
3a71a4 IO TEME OKI/ICJ’II/IE‘CJ’IBHO'BOCCTaHOBI/ITeHBHBIX npaBujiaMu TGXHI/IE(I/I 0€30IaCHOCTH.
«ANEKTPOHTHYECKAs peaxuuii. Habnooams cBoiicTBa DMEKTPOIUTOB
U TIPOUCXOMSALINX C HUMU SIBIICHUH.
nuccoruanus» Th
Habniooames M onuceléams peakuuu ¢
Y4acTHEM 3JIEKTPOJIUTOB C ITOMOIIBIO
€CTECTBEHHOTO (pycckoro W
POJHOTIO0) S3bIKA U S3BIKA XUMUHU.
Dopmynuposamo BBIBO/IBI o
pe3yabTaTam MIPOBEIEHHOTO
9KCTIEPUMEHTA.
14 | O606meHue u ITosrop | 15.10
CHUCTEMaTU3alus 3HAHUU UTh
0 TeMe «XUMHUUYECKHE lraparpa




peakmuu B pacTBOpax ()51
JJIEKTPOIUTOB) riassl |1
15 | KonTpoabHasi padora 1 K.P.1 21.10
Ne 1 o TEME
«XMMUYECKUE PEAKIUU B
pacTBopax
3JIEKTPOJIUTOB)
HemeTtanabl 1 ux coequHeHus (25 4).
MeTaHpCI[MeTHI)IC:

1. PerynaruBHble: cTaBsAT yueOHbIe 3aaud HA OCHOBE COOTHECEHUS TOTO, UTO YK€ M3BECTHO M YCBOCHO YYaIIMMCS, U TOTO, YTO €I€ HEU3BECTHO.
2. llo3HaBarenbHBIC: CAMOCTOATENHHO BRIICISIOT U (POPMYIHPYIOT TO3HABATENEHYTO IIETTh.
3. KommyHukaTHBHBIE: (OPMYIUPYIOT COOCTBEHHOE MHEHHUE U TO3UIIHIO, 33/1al0T BOIPOCHI, CTOSIT MMOHATHBIE [Tl TApTHEPA MOHSATHS

JlnuHocTHbIe: @OPMUPYIOT OTBETCTBEHHOE OTHOLIEHUE K yUeHHIO. [IPOSBISIFOT yCTOWYMBBINM Yy4eOHO — O3HABATEIBHBIM HHTEPEC K HOBBIM CIIOCO0aM pEIleHHs 3a/1ad.
[TposiBIsiIOT 1OOPOXKENATENLHOCTh OT3bIBUMBOCTD, KAK IOHUMAaHKE YyBCTB APYTHX JIIOACH U CONEPEKUBAHUE UM.

16

OO0mas xapakTepucTUKa
HEMETaJlIOB

1

CrpoeHre aToMOB HEMETAJUIOB U HX
nosioxkenue B [lepuonnueckoit cucreme.

Psan 3JIEKTPOOTPULIATEIBHOCTH.
Kpucrannnueckue peETKU
HEMETaJUIOB — TMPOCTHIX  BEIIECTB.
AnnoTtponus u eé MPUYUHBIL.
®dusnveckrie CBOWCTBA HEMETAaJUIOB.
Oo6mne XUMHYECKHUE CBOMCTBA
HEMETaJUIOB: OKHUCJTUTEILHBIE u
BOCCTaHOBUTEILHBIC.

JdeMoHcTpanuu. Komnexmus

HEMETaJUI0B. MoJIenH KPUCTAIITNYECKUX
pELIETOK HEMETAJUIOB: aTOMHBIE U
MoleKyispHble. O30HATOpP M MPUHITHITEI
ero pabotel. ['opeHue HemeTayuiOB -
MPOCTHIX BEIIeCTB: cephl, (ocdopa,
JIPEBECHOTO YTJISl.

Ob6vscHsamb, 9TO TAKOE HEMETAILIBL.
Cpasnusamyo aJJIOTPOITHBIE
BHUJIOM3MEHEHHUS KUCIOPOa.
Packpwieams NpudrHbL AJUIOTPOITUH.

XapaKmepusoeamb XUMHUYCCKUEC
3JICMCHTBI-HEMECTAJJIBI n IMPOCTHIC
BCIICCTBA-HEMETAJIJIBI: CTpOCHUC,

(m3nueckue U XMMHYECKHE CBOHCTBA
HEMETAJLIOB.
ObwsicHamb  3aBUCUMOCTD
OKHCJIUTEIbHO- BOCCTAHOBUTEJIBHBIX
CBOICTB (vmu npeocKkazvli8amo
CBOMCTBA) 2JIEMEHTOB-HEMETAJUIOB OT
ux nonoxenuss B Ilepuogmueckoit
CHCTEME XHUMMYECKHUX DJIeMEHTOB [].
W. Menneneena.
Yemanasnusame
CJICCTBEHHBIE

CTpPOCHUEM
CBSI3BIO,

peIeTKH

MIPUYUHHO-
CBSI3H MEXIY
aroma, XUMHUYECKOU
TUIIOM  KPUCTAJNIMYECKOMN
HEMETAJJIOB u ux

§10
ynp.4-8
c.61

22.10




COCTMHCHHM, ux (hr3IgecKIMHI
CBOMCTBaMHU.

Hoxazvieams OTHOCHTEIHHOCTh
TTOHATHH «METaLD» U «HEMETaJlDy».

17 | O6mas xapakTepucTUKa Tamorensl, cTpoeHHE UX aTOMOB W | Xapaxmepuzoeamo CTpPOCHHE, §11 5.11
snementoB VIIA rpymmsl MoJiekysl. DU3nYecKne W XUMUYCCKUE | (PU3UYCCKHE M XMMHUYCCKUE CBOWCTBA, ymp.6-8
— TAJOrEHOB CBOMCTBa TaJIOTEHOB. 3aKOHOMEPHOCTH | MOJTYYCHUE U MPUMEHEHUE TaJIOrCHOB c.67

W3MEHEHMSI CBOMCTB TajOreHOB B | B INIaHe OOIIEro, OCOOEHHOIO H
3aBUCUMOCTH OT HX TIIOJOKEHUS B | CAMHUYHOTO.

ITepuoguueckoit cucreme. Haxoxnenue | Yemanasnueamo MPUYMHHO-
TaJIOTEHOB B IMPHUPOJIE W WX MOIY4YCHUE. | CIIECTBEHHBIE CBSI3U MEXITy
3HaueHNe W TPUMEHEHHE TaJOreHOB. | CTPOCHHEM  aToMa,  XHMHYECKOU
HdemMoHcTpanuu. OOpa3ibl TaJlOreHOB | CBSA3bI0, THUIIOM  KPUCTAUIMYECKOU
— MPOCTHIX BelecTB. B3anMoseiicTBue | pel€TKy TaioreHoB, HX (QU3NIECKUMHU
TajJOreHOB C MeTalIaMH. BBITeCHEHHE | M1 XUMHYSCKHMH CBOMCTBAMH.

xJj0pa GpoMOM WITM MOZAa U3 PaCTBOPOB

HX COJIEH.

18 | Coenunenus I'amorenoBogopoABI u | Xapaxmepuzosamo COCTaB, §12 11.11

raJIOr€HOB COOTBETCTBYIOIIHE M KHUCIIOTHI: | (U3UYECKHEe W XMMHUYECKHE CBOWCTBA, ynp.4-9
TJTAaBUKOBAS, COJIsIHas, ( mosyuenue u MIPUMEHEHUE c.71
HOJ0BOJIOPOIHAS. lanorenune!. COCTMHECHUM TaJIOTCHOB c
peaxiuu Ha TaJIOTeHU-UOHBI. | UCTOIB30BAHUEM PYCCKOTO (POIHOTO)
COGI[I/IHCHI/Iﬁ TaJIOTCHOB u HUX | A3bIKA U SA3bIKA XUMHWU.
OuosornuecKast poiib. Ha3zvieams coeauHeHNUs TAIOTCHOB 10
JeMoHcTpanus. Konnexkuus | hopmyne u cocmasniime HopMyIbl 1O

NPUPOIHBIX COSTUHEHUIT XITopa.
JlaGopaTopHbIe ONBITHI.
32. Pacnio3HaBaHue rajioreHua-muOoHOB.

HUX Ha3BaHHUIO

Yemanasnusame MPUYIUHHO-
CJIEICTBCHHEIC CBSI3H MEXIY
XHUMHYCCKOHN CBS3bI0, THIIOM
KPUCTAJUIMYECKON peleTku
COCIMHEHU I TAJIOTE€HOB, 150:4
(bmznueckumMmu U XUMHYSCKUMHU
CBOMCTBaMH.

IIposooums, Habarooams n
ONnUCHIBAMb XUMHAYECKUH
SKCIEPUMEHT TI0  PAaCHO3HABAHUIO




rajJJoreHUI-HOHOB C  COOJIIOIEHUEM
TIpaBUJI TEXHUKHU 0€301TacCHOCTH.
Buinonnames pacueTsl 0 XUMHYECKUM
(dopMynaM © ypaBHEHHSIM peaxilui,
MIPOTEKAIOIINX c ydacTueM
COCJIMHEHUI raJOreHOB.

19 | IIpakTnyeckass pa6ora Consinas KHUCJIOTa - CWIBHBIN | Ymems oOpamatecs ¢ mabopatopHsiM | [1.P.2 Crp.72 | 1211
Ne2. «3yuenue cBOHCTB JNEKTPONUT.  TUMHYHBIE  peakiuy | O0OPYJOBAaHWEM W HArpeBaTEIbHBIMU
COJISTHOM KHCIOTEy TH KHCJIOT: B3aMMOJICHCTBHE C METajllaMH, | IpUOOpaMu B COOTBETCTBUU  C

OCHOBHBIMHU u aM(OTEpHBIMH | MIPaBUIAMU TEXHUKH O€30TIaCHOCTH.

OKCHIaMH, OCHOBaHUAMH aMpoTepHsIMu | Habnodams CBOWCTBA DIIEKTPOIUTOB

KauecTBeHHas peakiysi Ha XJIOPUA-UOH. | U MMPOUCXOJAIINX C HUMH SBJICHUH.
Habniooamv v onucvieams peakiyu ¢
y4acTHEM DBIIEKTPOJIUTOB C TOMOUIBIO
€CTECTBEHHOTO (pycckoro WA
POJIHOTO) SA3bIKA U SI3bIKA XHMHHU.
Dopmyaupogamo BBIBO/IBI o
pe3yabpTaTam MPOBEICHHOTO
9KCIIEPUMEHTA.

20 | O0Omiass XapakTepHCTHKa OO0mass XapakTepUCTHKa JJIEMEHTOB | /lasamb  oOmyro  xapakrepuctuky | C.P.2 §13 18.11
3JIEMEHTOB VI A VIA - rpynmel. Cepa B mpupoie M e€ | aToMaM, NpOCTHIM  BemiecTBaM U | «[amoreHs» | ymp.5-7
IPYINIbl-  XaTbKOTCHOB. MOJy4eHHE. AﬂﬂOTp(lnHLIe COCIMHEHUSIM XaITbKOTCHOB B c.77
Cepa MOJU(HKAIIMK CEepPbl M WX CBOWCTBA. | 3aBUCHMOCTH OT HX TIOJIOXKCHUS B

XUMHUYECKHE CBOWCTBA Cepbl U €€
MIPUMEHEHHE.

JdemoncTpanuu. B3anmozeiictBue cepbl
¢ Merajulamu. l'opeHue cepbl B

Kuciopone

ITepuonnueckoii cucreme.
Xapaxmepuzosamu CTpOEHHUE,
aJIOTPOIHA, ¢buznueckue u
XUMHUYECKHE CBOICTBA, MOJNy4yeHHE U
NpUMEHEHUE Ccepbl. Ycmanaeaueamo
[IPUYUHHO-CJIEICTBEHHBIE CBA3H
MEeXIy CTpPOEHHEM aroma,
XUMHYICCKOM CBSI3BIO, THUIIOM
KPUCTAJUIMUECKON PEMETKH Ccephl, €€
(uznueckuMmn " XUMHYECKUMHU
CBOMCTBaMU.

Buvinoaname pacdéTel IO XUMHUUYECKUM
dbopMynaM M ypaBHEHHSIM PpEaKIHi,




MIPOTEKAIOIIUX C YIACTHEM CEPBI.
Ilposooump, Habarooams u
OnUCHLIBAMD XUMHAYECKUAN
9KCIIEPUMEHT I10 TOPEHHUIO CEphbl Ha
BO3AyXe M B  KHCIOpOJE C
coOIoIeHIEM MPaBUIT TEXHUKU
0e30MacHOCTH.

21

CepoBoaopon
cynb(uap!

CepoBOIOpPOA:  CTPOCHUE  MOJIEKYJIBI,
¢usHyecKkne U XUMHYECKUE, OITydeHUEe
u 3HaueHne. CepoBOIOpOIHAS KHUCIIOTA.
Cynbdunsr 154 nx 3HAYCHUE.
JlromuHODOPEL.

JdeMoHcTpanus.

Komnexuus cynbpuaHeIx pya.
JlaGopaTopHble ONBITHI.

33. KauectBeHnas peakuus Ha Cynbhua-
WOH.

Xapaxmepuzosams COCTaB,
(hM3uvecKrue W XMMHYECKHE CBOKHCTBA,
MOJTy4eHUE U MpUMEHEHUE
COEJMHEHUM  ceppl B  CTENEHU
OKHCJICHHS -2 C HCIIOJIb30BaHUEM
pycckoro (poIHOro) si3blKa M SI3bIKa
XHAMUU.

Haszvigams  coenuHEHUs cepbl B
CTCTICHU OKHUCJICHUS -2 10 (GopMyJsie H
cocmaensimb  QOPMYJBl O  HUX
Ha3BaHMUIO. Cocmasnsmo
MOJIEKYJIIDHBIE U HOHHBIE YpPaBHEHUS
peaxkuuid, XapaKTepU3yIolue
XHMHYECKHE CBOMCTBA COCIMHEHHMI
CEpBI B CTENIEHN OKUCIICHHUS -2.
Onucwvieams MPOIIeCC OKHCIICHHUS-
BOCCTAaHOBJICHHS, onpeoensimo
OKHUCJIUTEIIb M BOCCTAHOBHUTEIIb H
cocmaensims DIIEKTPOHHBINA OajaHc B
peaKIusIX C YIaCTHEM Cephl B CTEIICHU
OKHCJIEHHS -2,

Yemanasnusamo NPUYHHHO-
CJICICTBEHHBIC CBSI3H MEXITY
XUMHYICCKOM CBS3BIO, THUIIOM
KpUCTAJUTMYECKOU pelETKU
COCIUHCHMI Cephl, UX (PU3NUSCKUMU H
XAMUYECKHMHU CBOMCTBaMH.

§14

ymp.4-8
¢.80

19.11

22

Kucnoponnsie
COCTMHEHUS CEPBI

Okcup cepol (IV), cepHucras xuciora,
cynburel. KauyecTBeHHas peakius Ha

3anucvisams GOPMYIIBI OKCHIIOB CEPBI,
Ha3vleamb WX, ONUCHIGAMb CBOWCTBA

§15
ymp.6-

25.11




CyJIb(UT-HOH. Ha OCHOBE 3HAHMH O KHCJIOTHBIX 11,
Oxcun ceper (VI), cepHas KHCIOTa, | OKCHIAX. c.85-86
CyIb(haThL Kpucramnoruapatsl. | Xapakmepuzosams COCTaB,
KauecTBennast peaknusi Ha cynbdar- | GuU3NIECKre U XMUMHAYECKHE CBOWCTBA
WOH. CEpHOI KHCIIOTHI KakK JJIEKTPOIUTA C
JemoHncTpanum. HCTIONB30BaHUEM PYCCKOTO (POJHOTO)
OObeciBeunBaHMe OKpAIICHHBIX TKAHEW | SI3bIKA U SI3bIKA XUMHUH.
Y IIBETOB CEPHUCTHIM Ta30M. Cocmasname MOJIEKYIIIPHBIE "
BzaumopeiicTBue KOHLIEHTPUPOBAHHOW | MOHHBIE YpaBHEHUS peaKIui,
cepHoi KHCIIOTHI c MEJIBI0. | XapaKTepU3yIOLINX XUMUYECKHe
OOyrnMBaHuWEe OPraHWYECKHX BEMIECTB | CBOWCTBA CEPHOU KHCIOTHI
KOHIICHTPUPOBAHHON CEpHOU KUCIOTOH. | Pacnosnasams cynbhaT-nOHBI.
JlabopaTopHbIe ONBITHI. Xapaxmepuzosams CBOICTBa
34. KauecTBeHHBIE  peakUWUd  Ha | KOHUEHTPHUPOBAHHON CEPHON KHUCIOTHI
Cynb(haT-HOHBL. KaK OKHCIHUTENS C HWCIIOIb30BaHUEM
pycckoro (poIHOro) si3blka M S3bIKa
XUMHU.
Cocmasnamo ypaBHEHUS
BOCCTaHOBUTEIBHBIX peakuuit
METOJIOM 3JICKTPOHHOTO OajaHca.
Buvinonnams pacd€Tel IO XUMHYECKAM
dbopMynaMm ¥ ypaBHEHHSM peaxiui,
MPOTEKAIONMMX C Yy4acTUEM CEpHOM
KHCJIOTHI.
Habniooamo u onucvl8amo
XUMHUYECKUN SKCIIEPUMEHT.

23 | MpakTuyeckas padora CepHnast KHCJIOTa - CWIIBHBIN | Ymemsb oOpamatecs ¢ nmabopatopsiM | [1.P.3 Crp.86 | 26.11
Ne3. «M3yueHue CBOMCTB anektponuT. CBolicTBa pa30aBIeHHON | 00OPYJOBaHWEM M HarpeBaTelbHBIMU
cepHoi kucaoTs» Th CEepHON  KHUCIOTHI, Kak THUIWYHOW | mpubopaMu B  COOTBETCTBHH  C

KHCIIOTHI: B3aHMO}Z[eI>’ICTBHe C | MpaBUJIaMU TEXHUKHU 6C3OH3CHOCTI/I.
MeTaJlaMH, OCHOBHBIMH u | Habnodams CBOUCTBa 3JEKTPOIHUTOB
aM(poTepHBIMU OKCHJIaMH, Y IPOUCXOAIINX C HUMU SIBJIICHUH.
OCHOBaHUSIMHU u amborepabiMu | Habarodams U onucvieams peakiyu C

ruapokcuaaMu, coisimMu. KadectBeHHas
peaxius Ha Cynb(aT-uoH.

y4acTHEM SJIEKTPOJHMTOB C ITOMOIIBIO
€CTECTBEHHOTO (pycckoro W
POHOTO0) S3bIKA M S13bIKa XUMUHU.




Dopmynuposams BBIBOJIBI o
pe3ynpTaTam MIPOBEICHHOTO
9KCHEPUMEHTA.

24 | O0mas XapakTepuCTHKA OO6mmas xapaktepuctuka 3meMeHToB VA | /lasamb  O0IIyI0  XapaKTePUCTUKY CP3 §16 212
XUMHUUYECKUX DJIEMEHTOB rpynmel.  A30T, CTpOEHHME aroMa U | aTomMaM, HpocTeiM BemectBaM u | «Cepawuee | ymp.3,4
VA rpymmst. A3or MoJieKyiIbl. du3nyeckue U XUMHYECKHE | COSAMHEHHUSIM HUTPOTECHOB B |coequHeHMs» | .89

CBOWCTBA M NMPUMCEHEHHE a30Ta. A30T B | 3aBUCUMOCTH OT HUX TIOJIOXKCHUS B
MIPUPOJIC B €T0 OMOJIOTHYECKAs POJIb. Ilepuoauueckoii cucreme.
JdemoncTpanus. Xapaxkmepuzoseamo CTpOEHUE,
Huarpamma «CocraB BO3AYXa». | (PU3NUECKUE M XUMHUUYECKUE CBOMCTBA,
Buneodpparmentst u cmadigsl «lItmupu | momydeHWe W TPUMEHEHWE a30Ta C
Oazapb» WCTIONIB30BAaHUEM PYCCKOTO (POIHOTO)
A3BIKA U A3bIKa XUMHWU.
Hazvisams coeguHeHus aszota 1O
dhopmyne u cocmagiame HOPMYIBI IO
WX Ha3BaHHIO.
Yemanasnusameo MIPUYUHHO-
CJIEJICTBEHHBIE CBSI3H MEXITy
CTPOCHHEM aTOMa M MOJIEKYJIbI, BHIOM
XUMHYCCKOM CBSI3H, TUIIOM
KPUCTAIUTMYECKON PEmETKH a30Ta |
ero (U3NYECKIMH W XUMHUYECKHUMH
CBOMCTBaMU.
Buinoansames pacd€Thl 10 XUMUUYECKUM
dbopMynaMm ¥ ypaBHEHHSM peakiui,
MIPOTEKAIOIUX C YYaCTHEM a30Ta.

25 | Ammuak. Conyu aMMOHUS AMMUHaK, CTpPOEHHE MOJICKYJIBl U | Xapakmepu3oeamb COCTaB, §17 3.12
(m3uueckne  cBoiicTBa. AMMMayHas | CTPOCHHE MOJEKYJbl,QU3NIECKUEe U yrp.6-9
BOJIa, HAIATBHIPHBIA CIUPT, THUApPAT | XUMUYECKHE CBOWCTBA, TONYYCHHE W
aMMHaKa. /JoHOpHO-aKLIENTOPHBINA IIPUMEHEHNE aMMuaKa c
o0Opa3oBaHUs KaTHOHA aMMOHHUS. | HCIIONB30BAHUEM PYCCKOTO (POJHOTO)
BoccranoButensHbIe CBOICTBA | SI3bIKA U SI3bIKA XUMUH.
ammuaka. Conmu amMMoHusT ®  UX | Hazpieams  conmum  aMMOHHSL IO

IIPUMCHCHHUC. KauectBennas p€aKknusa Ha
KaTHOH aMMOHUS.

JleMOHCTpanmu. [Tosmyuenue,

(bopmynam u cocmaeasamo
(hOpMyIIBI 110 UX HA3BAHUSM.
3anucvisams MOJIEKYJISIPHBIE u




cobupaHue U paclo3HaBaHUE aMMHAKa.
Paznoxenne Ouxpomara aMMOHUS.
JlabopaTopHble ONBITHI.

35.  TIlomyuyenme,  coOupanue U
pacro3HaBaHUE aMMHAKA.

36. KauecTBeHHas peakuuss Ha HOH
AMMOHHSL.

MOHHBIE ypaBHEHUS peaxiuii,
XapaKTepHU3yOIIne XIMHYECKUE
CBOIMCTBa aMMHaKa U COJICH aMMOHHUSL.

Cocmasnamo ypaBHEHHS
BOCCTAQHOBUTENIBHBIX ~ PEaKIUid ¢
y4acTHEM aMMHaka C [OMOUIBIO
3NIEKTPOHHOTO OajnaHca.
Yemanasnusamo HOPUYHHHO-

CIICICTBEHHBIC CBSI3H MEXIY BHIAMHU
XUMHUYECKHAX CBsI3€el, TUIIAMHA
KPUCTAUIMYECKMX PEMIETOK aMMHaKa
U COJICH aMMOHHUS M UX (PU3UICCKUMU
U XUMHUYECKUMHU CBOMCTBAMH.
Ilposooums, Habaooameo 5
onucvléamso XUMUYECKUU
9KCIIEPUMEHT 10  PACIO3HABAHHIO
HOHOB aMMOHHS C COOJIOJECHHEM
MPABHJI TEXHUKH O€30MaCHOCTH.
Boinonnsime pacd€Thl 0 XUMHIECKUM
dopMysiaM ¥ ypaBHEHHUSIM peakiui,
MPOTEKAOINIMX C YIaCTHEM aMMHaKa.

26

IIpakTHyeckas padora
Ned. «Ilonyuenne
aMMHaKa ¥ U3ydeHHE ero
ceoricte» Th

[ony4enue, cobupanue U
pacriosHaBaHue aMmmuaka. M3yueHue
pacTBOPUMOCTH aMMHaka B BOJAE U
XapaKTepUCTUKA OCHOBHBIX CBOMCTB
rugpara  ammuaka.  KauectBeHHas
peaxius Ha KaTHOH aMMOHHS

Honyuame, cobupams "
pacno3uasams ammuak Oobpawjamvcs
¢ 1a0opaTopHBIM O00OPYIOBAaHHEM U
HarpeBaTeNbHBIMU  TpUOOpamMu B
COOTBETCTBHU C TPABHJIAMH TEXHUKH
0e30macHOCTH.

Habrooame H OnucCwl8amo
XUMHAYECCKUN OKCTIEPUMEHT c
IIOMOIIIBIO PYCCKOTO (POJHOTO) SI3BIKA
U s3plka  XuMmud.  Dopmyruposams
BBIBO/IBI no pesyJbpTaTam
[IPOBEICHHOI0 YKCIIEPUMEHTA.
Compyouuuams B 1polecce yueOHOro
B3aWMOJCHCTBASA IIpu  paboTe B
rpymnmnax.

I1.P.4

Crp.9%4

9.12
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Kucnoponnsie
a3ora.

COCIMHCHY,

Oxcunbl a3ora: HeconeoOpasymolmue u
KHUCIIOTHBIE. A30THCTasi KHUCIOTa H
HUTPUTEHL.

A3OoTHasT KHCIOTa,
cBoiicTBa. Hutpartsl.
JdemoHcTpanuu. Bzaumoneiictue
KOHILICHTPUPOBAHHON a30THON KHUCIIOTHI
¢ Menpro. l'opeHuwe YE€pHOro mopoxa.
PaznoxxeHue HuTpara Kaaus U TOPEHHE
JIPEBECHOT0 YTOJIbKa B HEM.
JlaGopaTopHbIe ONBITHI.

37. XuMuYecKne CBOWCTBA a30THOH
KHCIIOTBI, KaK DJIEKTPOJIUTA

e€ IoIy4YyeHHne u

Xapaxmepuzosamp COCTaB,
(hm3nyeckue U XUMHYECKHE CBOICTBA,
MONyYeHUE M NPUMEHEHUE OKCHIOB
a30Ta C WCIOJB30BAHUEM PYCCKOTO
(pomHOTO) S3BIKA W S3BIKA XUMUH.
Cocmasnameo MOJIEKYJIPHBIE u
HWOHHBIC YpaBHEHHUS peaxuui,
XapaKTepHU3yOIIne XIMHYECKUE
CBOMCTBa OKCHJIOB a30Ta.
Yemanasnusameo MIPUYUHHO-
CIIEICTBEHHBIE CBSI3W MEXIY BHIOM
XUMHYECKOH CBSI3H, THUTIOM
KPUCTAJUIMYECKOH PEIIETKH OKCHUOB
azora ®W WX (QU3HYECKUMH U
XUMHYECKAMHU CBOWCTBAMHU.
Xapaxmepuzosamuo COCTaB,
¢u3nveckue U XMMHUYECKUE CBOWCTBA
A30THOM KHCJIOTHl KakK 3JEKTPOIIUTA,
MPUMEHEHHE C  HCIIOJIb30BaHUEM
pycckoro (poIHOro) si3blKa M SI3bIKa
XUMHH.

3anucvieamo MOJIEKYJISIPHBIE H
HOHHbBIE YpaBHEHUS peaKImii,
XapaKTEPU3IYIOIIIHE XUMHAYECKHE
CBOWMCTBAa Aa30THOM KHCIOTBI Kak
3JIEKTPOJIUTA.

Ilposooumpy, Habarooamos u
ONUCHIBAMDb XUMHYECKUH
AKCIIEPUMEHT, XapaKTepHU3YIOIUi
CBOMCTBA Aa30THOM KHCJIOTHI Kak

3JIEKTPOJIUTA, C COOJIOCHUEM MPABUI
TEXHUKHU 0€30IaCHOCTH.
Xapaxmepuzoeamb a30THYIO KHCIIOTY
KaK OKHUCJIUTEIb.
Cocmaesname
XAMHUYECKHE

YpaBHEHUS
CBOWCTBa a30THOU

C.P.4 «A3zort
H €Tr0 coenu
HEHUD)

§18

ymp.5-8
¢.99

10.12
16.12




KHCJIOTHI KaK OKHCIIUTEIIS, C TIOMOIIIBIO
3JICKTPOHHOTO OataHca.

Ilposooums, Habaooameo 5
OnUCHIBAMD XAMHAYECKAN
9KCIIEPUMEHT, XapaKTePU3YIOIIHiT

CBOWMCTBAa Aa30THOM KHUCIOTBI Kak
OKUCIIUTEIISA, C COOJIIOJICHUEM IMPaBUII
TEXHHUKHU O€30IMaCHOCTH

29 | dochop u €ro ®docdop, CTpOeHHE aToMa u | Xapaxmepuzosamo CTpOCHHE, §19 17.12

COCTMHEHUS ammmorporust.  Docunpl. DochuH. | ALIOTPONHIO, (huznueckue u yrp.4-6
Oxcun docdopa(V) u oprodochopHas | XUMUIECKHE CBOWCTBA, MONYYCHHE WU c.103
KHCIIOTA. dochaTsl. ®DochopHble | MPUMEHEHHE tdhocdopa v
ynobpenusi. UHCEKTUITUIBL. HCIIOJIb30BaHUEM PYCCKOr0 (POIHOrO)

Jemoncrpauun. OOpa3ubl NPUPOJHBIX | A3bIKA U S3bIKA XUMHH.

COETMHEHUI docdopa. I'operne | CamocTOsTENEHO onucvl8amo

tdocthopa Ha Bozmyxe W B Kuciopoze. | cBodctBa okcun ¢ocdopa(V) Kak

[Momyuenne  Oenoro  dochopa ¥ | KHCIIOTHOTO OKCHIa W  CBOWMCTBA

WCTIBITAHUE €T0 CBOWCTB opTodochOopHON KHCITOTHI.

JlaGopaTopHbIe ONMBITHI. Hnriocmpuposambo 3TU

38. KauectBenHast peakumsi Ha ocdaT- | CBOHCTBAa ypaBHEHUSIMU

HOH COOTBETCTBYIOIIHX PEAKIHH.
IIpogooums, Habroams u
onucwvleamo XUMHYECKUI
9KCIIEPUMEHT C COOJIOICHHEM MPaBUIT
TEXHHUKN 0€3011aCHOCTH.
Pacnosnasams hocdar-nuoHsI.

30 | OOmas xapaKkTepHCTUKA OO6mas xapakrepuctuka 31eMeHToB |V | /lasams  00IIyr0  XapaKTePUCTUKY §20 23.12
3JIEMEHTOB \V/ A- A- Tpymmel: OCOOEGHHOCTH CTPOCHHMS | aTOMaM, IPOCTBIM  BEHIECTBaM U ymp.6-8
IpYIIbL. YTIIepos. aTOMOB,  TPOCTBIX  BEWIECTB M | COCJMHCHUAM  OJIEMCHTOB v A- ¢c.109

COCJIMHEHW B  3aBHUCUMOCTH  OT | TPYNIBI B 3aBUCHUMOCTH OT WX
IIOJIOKECHUS JJIEMEHTOB B | IIOJIOKECHUSA B ITepuonnueckoit
Ilepnognueckoii  cucteme. VYTIepon. | CUCTEME. Xapaxmepuzosamuo

AnnorpomHble  MOIU(HKAIIIN: aiMa3,
rpa¢ut. AMOpGhHBIA yriaepogy H ero
copTa: caxxa, aKTUBUPOBAaHHBIA YTOJb.
Ancopbuusa.  XWMUYECKHe CBOWCTBA

CTpPOCHHUE, AJUIOTPOIHIo, (hu3mdecKue
U XUMHUYCCKUC CBOﬁCTBa, TMOJIYUYCHHUE U
MIPUMEHEHHUE aMOpQHOIro yrieponaa u
€ro  COpPTOB  C  HCHOJNB30BAaHHEM




yriiepoja. Koxkcoxumuueckoe
MPOW3BOACTBO W  €r0  MPOIYKITHS.
KapOwubr.

demonctpamun. Komrekrms «O0pasitsl
MPUPOIHBIX COCMWHEHUH  YTIIEpozay.
IToptper H. . 3eUHCKOTrO0.
[ornomnieHne aKTUBUPOBAHHBIM YTIEM
pPacTBOPEHHBIX BEIIECTB WM Ta30B.
YcTpoicTBO pOTHBOTrasa

pyccKoro (pOJHOTO) SI3BIKA W SI3BIKA
XVMUH.

Cpasnueams CTpOEHHE M CBOMCTBa
anMasa u rpadura.

Onucwieame OKHCIINTEILHO-
BOCCTaHOBUTEJIbHEIE CBOICTBa
yriaepoa.

Ilposooump, Habrooams u
ONUCHIBAMND XUMHAYECKAN

SKCIIEPUMEHT C COOJFOJICHUEM TPaBUI
TEXHUKHU O€30IIaCHOCTH.

31

Kucnoponnbsle coeanmHeHus
yriepoja

Oxkcup yraepona(ll): CTpOCHHE
MOJIEKYJIbI, TIONyUYeHHE U €ro CBOWCTBA.
Oxkcup yraepona(lV): CTPOCHHE
MOJICKYJIBI, TTOJy4eHHE U er0 CBOWCTBA.
VYroapHast kucnora. Coiau  yronbHOM
KHCIIOTBI: KapOOHATHI u
rugpokapOoHatel.  TexHuueckas U
NHIIEeBas COJa.

JlabopaTopHbIe ONBITHI.
39.Ilonyuenrie u CBOWCTBA YTONBHOM
KUCIIOTHI.

Xapaxmepuzosamo COCTaB,
¢u3nuecKkue U XMMUYECKUE CBOWCTBA,
MOJyYeHUE M TPUMEHEHHE OKCHIIOB
yIIIepo/ia ¢ UCTIOIb30BaHUEM PYCCKOTO
(pomHOTO) sI3bIKA U SI3bIKA XUMHH.
Yemanaenusamo NPUYUHHO-
CIICICTBEHHBIE CBS3M MEXIY BHIAMHU
XUMHYECKHX CBsI3EH, THUITAMH
KPUCTAUTMUECKUX PEMIETOK OKCHJIOB
yriepona, WX  (QU3MYECKMMH W
XMUMHYECKUMH CBOMCTBaMH, a TaKxke
MPUMEHEHUEM.

Cobniodams mpaBmIa TEXHUKU
0€30MacHOCTH TIPH  HUCIIOJIb30BAHUU
MIEYHOTO OTOIUICHHS.

Oxazvieamy TIEPBYIO TOMOIIb TPU
OTpaBJICHHU yrapHbIM ra3oM.
Xapaxmepuzosambo COCTaB,
¢du3nueckue U XUMUYECKUE CBOWCTBA,
MOJyYeHHUE M TPUMEHEHHE YTOJbHOM
KHCIOTHl M e€ coneil (kapOoHaTOB H
THUAPOKapOOHATOB) C HMCIIOJIIb30BAHUEM
pycckoro (pOJHOTO) SI3bIKA W SI3BIKA
XUMHH.

Hnniocmpuposamuo 3aBUCUMOCTb

§21
ynp.4-8
c.114

24.12




CBOMCTB COJIEd YrOJIbHOM KHUCIOTHI OT
HX COCTaBa.

Ilposooums, Habaooameo 5
onucvleamo XUMHYECKUHT
SKCIIEPHMEHT C COOIOIEHUEM TIPaBHI
TEXHUKH 0€30TIaCHOCTH.
Pacnosnasams kapOOHAT-HOH.
Buvinonnams pacd€Tel IO XUMHYECKAM
(dopMynaM © ypaBHEHHSIM peaxiui,
MIPOTEKAOIITUX c y4acTuem
COEIMHEHUH yriepoja

32

IIpakTHyeckas padora
Ne5. «Ilonyuenne
YIJIEKUCIIOTO  ra3a |
U3y4CHUE €ro CBOMICTBY»
Tb

[omyuenwue, coOupanue u
pacro3sHaBaHUE  YIVICKUCIOIO  rasa.
N3ydeHnue pacTBOPUMOCTH YTIIEKUCIIOTO
rasaa B BOAE UM  XapaKTEPUCTHKA
KHUCJIOTHBIX CBOICTB YTOJIbHOU
kucioTel. KadecTBeHHas peakuus Ha
KapOOHAT- ¥ THAPOKAPOOHAT-HOHBI

Honyuame, cobupams u
pacnosnasams  YIIEKUCHBIA  ra3
Obpawambcss ¢ 1abOpaTOpHBIM
00Opy/ZIOBaHWEM M HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHH  C
MPaBUIAMH TEXHUKH O€30TIaCHOCTH.
Habniooamo u onucvl8ams
XUMAYECCKUN 9KCTIEPUMEHT c
IIOMOIIIBI0 PYCCKOTO (POJHOIO) SI3BIKA
U s3bIka XUMUH. Dopmyauposams
BBIBO/IbI no pe3yJbpTaTam
MIPOBEIEHHOTO IKCIIEPUMEHTA.
Compyouuuams B TIpoliecce yueOHOro
B3aUMOJICHiCTBUST  mpu  paboTe B
rpymnmax HeMmpeaeIbHOTO CTPOCHHSI.
Habnodams 3a XO0OOM XUMHYECKOI'O
9KCIIEPUMEHTA, OINHUCHIBATH €ro |
JeNaTh BBIBO/IBI Ha OCHOBE
HaAOJIO/ICHUA.

Quxcuposamv pe3ynbTaThl
9KCHEPUMEHTa C IMOMOILBI0 PYCCKOTO
(poItHOTO) SI3BIKA, & TAKKE C TOMOIIBI0
XMUMHYIECKHUX (DOPMYIT U YpaBHEHHH.

ILP.5

crp.115

13.01

33

YrneBo1opoasl

HeOpFaHI/I‘leCKI/IC u
BCIICCTBA.

OpPraHn4cCKuc

Xapaxmepuzosamuo 0COOEHHOCTU
COCTaBa M CBOMCTB OpPraHMYECKUX

§22
ynp.6-8

14.01




YrieBomopoasl. XUMUYECKOE CTPOCHHE | COCTUHEHUH. c.119
OpPTaHMYECKUX BEIIECTB, KaK MOPSANOK | Paziuuame MpeieTbHbIe "
COCIMHEHMsI aTOMOB B MOJICKyJIe IO | HEIpeelnbHbIE YIIeBOAOPOIBL.
BaJICHTHOCTH. Haszvisams wu 3anucviéams GHOpMyITBI
Meran, 9TaH, Kak  TpeAerbHBIE | (MONEKYISIPHBIE U CTPYKTYPHEIE)
YIJIEBOAOPOIBl. OTWIEH M aleTHIeH, | yrIIeBOJOPOIOB.
Kak HemnpejaeibHble (HeHachleHHbIE) | [Ipediacamy OKCTIEPHUMEHT o
YIJIEBOAOPOABL. T'openue | pacno3HaBaHUIO COEJIMHEHUN
YTIIEBOIOPOJIOB. KauecTBeHHbIE | HETIPENETHHOTO CTPOCHHUS.
peaxkuun Ha HenpenaenbHeie | Habnooams 3a XOIOM XUMHYECKOTO
COETMHEHWSL. JKCIIEPHIMEHTa, OIUCHIBaTh €ro |
JemMoncTpanuu. Mongenn  MOJEKyJ | JenaTh BBIBOJIBI Ha OCHOBE
MeTaHa, JTaHa, STHJCHA M ameTHIeHa. | HaOJIOJCHUH.
BzanmopeiictBue stHieH ¢ OpomHON | Qukcuposams pe3ynbTaThl
BOJIOH W pacTBOPOM TIEpMaHTaHATa | IKCIIEPUMEHTa C ITOMOIIBID PYCCKOTO
KaJHs. (pomHOTO) sI3bIKA, a TAKKE C MOMOIIBIO
XUMUYECKUX (hOPMYN U YpaBHEHH.

34 | Kucnopoaconepxaine OTWJNOBBIM  CHHPT, €ro MoJydeHue, | Xapakmepuszoéams  CIHPTHI,  Kak §23 20.01
OpTraHUYECKHE IIPUMCHEHUE )54 q)HSHOHOFH‘IeCKOG KHCJIopoAcoACpKaIIUE OpraHn4YCeCKue y1'[p3-8
COeIMHEHHS JIeHCTBHE. TpexaToMHBIN CIIUPT | COCTUHEHHUS. c.123

rmneprH. KauecTBeHHas peaknust Ha | Kiaccugpuyuposams ~ cupThl 1O
MHOTOaTOMHBIE  CIUPTBHL. ~ YKCYCHas | aTOMHOCTH.
KHCIIOTa - TIpeACTaBUTENb Kiacca | Hazwlieame mpencTaBuTeNed OAHO- U
KapOOHOBBIX KHCIIOT. TPEXaTOMHBIX CIIUPTOB W 3aIllUCHIBATH
Jemoncrpauun. OOmue XuMHUYECKHE | U3 POPMYIIBL.
CBOICTBa KUCIIOT Ha MPUMeEpE YKCYCHOU | Xapakmepuzoéams  KHCIOTBL,  Kak
KACHOTH. KadecTBeHHass peakiusi Ha | KUCIOPOJICOJAEpIKAIlUe OpraHuYecKue
MHOTOATOMHBIE CITUPTHI. COCTMHEHMSL.
Haszvigamo npeAcTaBUTENEH
peebHBIX u HeTpeIeNbHBIX
KapOOHOBBIX KHCJIOT M 3aIllUCHIBATh U3
(dhopMybL.

35 | Kpemuuit u €ero Kpemnwmii, cTpoeHme ero aroma W | Xapaxmepuzosams CTPOCHHE aTOMOB §24 21.01

COEIMHEHUS cBoiictBa. KpemHmWii B  mpHpoze. | ¥  KPHUCTALIOB,  (QU3MYECKHEe U ymp.3-6
Cunuuu sl u CHJIaH. OKcuz | XMMHUYECKHE CBOMCTBA, MOJMyYyeHHE H c.127

kpemuusa(1V). KpemHueBass kucinora u

IIPUMCHCHUC KpEMHUA C




eé coun.
demonctpamun. Komrekrms «O0pasisl
MPUPOJHBIX  COCAUHCHUH  KPEMHUSIY.

Kommexknusa crexima, kepaMuKd, IIEMEHTa
U U30EJINI U3 HUX.

JlaGopaTopHble ONBITHI.

40. TIlpomyckaHue YrieKUCIIOTO Trasa
Yyepe3 pacTBOp CHIIMKATa HATPHUS

HCIIOTB30BAaHUEM PYCCKOTO (POIHOTO)
SI3bIKA U S3bIKA XUMHHU.

Yemanasnueamo OPpUIUHHO-
CJICOCTBCHHBIC CBA3U MEXIOY
CTPOCHHUEM aTOMa, BUIOM XUMHYECKOU
CBs3U, THUIIOM KpI/ICTaJIHI/I‘lCCKOﬁ

pPEMIETKH KPEeMHHUsI, ero (PU3MUIESCKUMU
Y XHUMAYECKUMHU CBOHCTBAMH.
Buvinonnames pacd€Tel IO XUMHYECKAM
dbopMysiaM ¥ ypaBHEHHUSM peakiui,
MIPOTEKAONIUX C YIaCTHEM KPEMHHUS U
€ro COeJIMHEHUH.

Xapaxkmepuzoeambo COCTaB,
¢u3nuecKkue U XMMUYECKUE CBOWCTBA,
TIOJTy9eHUE " MIpUMEHEHNE
COeIUHEHUN KpEMHUS c
HCIIOB30BAHUEM PYCCKOTO (POIHOTO)
SI3BIKA W SI3BIKA XUMUH.

CpasHusames NITUOKCUIABI yTiiepoja u

KpeMHUs. Onucebieams BaxKHeHIIne
THUIIBI MIPUPOIHBIX COCIMHEHHUH
KPEMHHSI KaK OCHOBHOTO 3JIEMEHTa
snuTochepsl.
Pacnosnasame cunukat-uon/
36 | CunukaTHas IIpon3BoacTBO CcTEeKiIa M LEMEHTA. | Xapakmepuzoeamo CHJINKATHYO §25 27.01
IPOMBIIIJICHHOCTD IIpomyxuus CHJIMKATHOW | NPOMBIIIJIEHHOCTh M €€ OCHOBHYIO ymp.3.,4
MIPOMBIIIIEHHOCTH: ONTUYECKOE | MPOAYKIHIO. c.132
BOJIOKHO, Kepamuka, dapdop, ¢asHc. | YVemanasnueamy —aHANOTUU  MEXKAY
Onrtryeckoe BOJIOKHO. Pa3NUYHBIMU OTPACISIMUA CHIIMKATHOM
JdeMoHcTpanuu. Komnnexkuusa | mpoMBIIUIEHHOCTH.
NPOAYKIAN CUJIMKATHOU
NPOMBIIIEHHOCTH. BruaeopparmMeHTs! u
cnaiael  «I[Ipou3BojcTBO cTekna U
[IEMEHTa»
37 | Ilony4yeHne HEMETAILTIOB Hewmeranisl B mpupose. Onucvigamv Haxoxjaenue HemetamwioB | C.P.5 §26 28.01
@®paknMOHHAsE  MEpPEroHKa  KUAKOTO | B HIPUPOJE. Xapaxmepuzosams | «Coeaunen | ymp.4-9




BO31yXa, KakK CI0CO0  MOoJydeHHs | (paKkIHMOHHYIO MEPErOHKY KHIKOIO | Hs YIJepo c.136
KHCIIOpoaa, a3oTa, aproHa. [lomyuenwe | Bo3myxa KaK COBOKYITHOCTH | 1a, ¢pocho
tdochopa, KpemHHUs, Xiopa, HoAA. | GUIUUECKUX MPOILIECCOB. | pa U KpeM
DNEeKTPONH3 pacTBOPOB. Apeymenmuposamo OTHECEHHUE | HU»
JleMoHCTpanuu. Komnmeknus | akTHBHBIX HEMETAIUIOB K
«IIpupoansie COCJIMHECHUSI | OKUCIIMTEIHHO-BOCCTAHOBUTEIIBHBIM
HEMETAIIIIOBY. BugeodpparmMenTsl | mporeccam.

«DpakMoHHAsT TEPEeTOHKa JKHIKOTO

BO3IyXxa». BupeodparMeHTs U claiimbt

«[lomyyenue BOJOpOAa, KUCIOPOAa U

TaJIOT€HOB ANEKTPOITUTHIECKUM

Croco6om»

38 | [lonmyvyeHue BasKHEHIINX [Tomydyenue cepHON KHCIOTHI: CHIpBE, | Xapakmepuzoeams XUMU3M, CHIPBE, §27 3.02
XUMUYECKUX XUMH3M,  TEXHOJIOTMYECKass  CXeMa, | ammaparypy, HaydHble NPUHLMIBL U yIp.5,6
COeIMHEHHH HEMETAILIOB METOJ KHUIISLIEro CJIOs, NPUHLUIbI | IPOAYKUHMIO IPOMU3BOJACTBA  CEPHOM c.141

TermmooOMeHa, MPOTHBOTOKA U | kucnotel. Cpagnusams TPOU3BOJICTBO
nupKyssuu. Oneym. CEpHOM KHCIOTBI C IIPOU3BOJCTBOM
[IpousBoacTBO aMMuaKa: ChIphE, | aMMHaKa.

TEXHOJIOTHYECKas CXeMa.

JdemoHcTpanuu.

Mopenu anmapaToB Ui POHW3BOJICTBA

CEepHON KHUCIOTHL. MOJens KHIAIIEeTo

cinos. Mojenb  KOJOHHBI — CHUHTE3a

amMmuaka. BuaeodparMeHTBl W Claibl

«IIpou3BOJACTBO  CEPHON  KHCIOTHI.

Buneodparments u CHANIBI

«[IpousBoncTBo ammuakay. Kommekums

«CpIpp€ 1T  TOMY4YEHHS  CEpPHOM

KHCIIOTBI.

39 | O0OoOmeHne 10 TeMe VYpoK-ylpa)kHEHHE C  HCIOJb30BaHue | [Ipo6odums  OILEHKY  COOCTBEHHBIX IMosTop | 4.02
«HeMeTainl " ux CaMOCTOATEIIbHOMN paboThl M0 | IOCTUKEHUN B YCBOEHUU TEMBI. HUTh
COCMHEHUS BEITIOJTHEHUIO  TIPOBEPOYHBIX  TeCTOB, | Koppexmuposams CBOW 3HaHUS B naparpa

3a1aHUM U yIpayKHEHUI COOTBETCTBUU c IUIAHUPYEMBIM ¢
pe3yabTaToOM JIaBbI

Honyuams xuMUYeCcKyt0 MHGOpMALUU
13 pa3NU4YHbIX HCTOUYHUKOB.




Ipeocmasnsims MHGOPMAITHIO TIO TEME
«Hemeranne» B BHIE TaOIMII, CXEM,
OMOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumMenenneM cpencts KT/

40 | KourposbHasi paGora | 1 K.P.2 10.02
Ne2 o TeMe
«Hemertabl u 1204
COCTMHCHUS
MeTaniabl 1 ux coequHenus (17 4).
MeTaHpCI[MeTHI)Ie:

1. PerynaruBHBIC: CTaBAT y4eOHBIC 337a9l HA OCHOBE COOTHECEHHS TOTO, YTO y)KE€ M3BECTHO M YCBOCHO YYAIIMCSI, ¥ TOTO, YTO €II€ HEM3BECTHO.
2. llo3HaBarenbHBIC: CAMOCTOATEIHHO BRIICIAIOT U (POPMYITHPYIOT TO3HABATENEHYIO IIETTh.
3. KommyHukaTHBHBIE: (OPMYIUPYIOT COOCTBEHHOE MHEHHUE U TO3UIIMIO, 33/1al0T BOIPOCHI, CTOSIT MMOHATHBIE [Tl TApTHEPA MOHSATHS

JlmuHocTHbIe: @OPMUPYIOT OTBETCTBEHHOE OTHOIICHUE K yUeHHIO. [IPOSIBISIFOT yCTOWYMBBINM y4eOHO — IO3HABATEIBHBIM HHTEPEC K HOBBIM CIIOCO0aM pEIleHHs 3a/1ad.

[IposiBisitoT 10OPOXKENATENEHOCTh OT3BIBYMBOCTD, KAK IOHUMAHHE YyBCTB APYTHX JIIOACH U CONIEPEKUBAHUE UM.

41

OOmas xapakTepucTUKa
METaJIOB.

1

ITonoxxenue METaJJIOB B
[lepuonuueckoit cuUCTEME XUMHYECKUX
snemenToB JI. .  MeHnueneesa,
CTpPOEHHE WX aTOMOB W KPHUCTAJUIOB.
MeTtaminyeckas CBSI3b U METaJIMYecKas
dusnueckue CBOIiCTBa METaJIOB:
AJIEKTPO- ¥ TETUIOMPOBOTHOCTb,
mwiacTHYHoCcTh. CmaBel  4€pHBIE U
IIBETHBIC

ObvscHAmMb, 9TO TAKOE METAJLIBL.

Paznuyams  GHopMBI  CyIIECTBOBAHUS
METAJJIOB: JJIEMEHTBl ¥  TPOCTHIE
BEIIECTBA.

Xapaxkmepuzoeambo XHMHUYECKHE
3JIEMEHTBI-METaJLIbI I10 AX
TOJI0’KEHHUTO B Ilepuonnueckoit
cucreme /. n. Menaeneena.
Ilpocnosuposamyo CBOICTBa
HE3HAKOMBIX METAJIJIOB j3(0)
TOJI0’KEHHUTO B Ilepunonnueckoit

CHCTEME XHMHYECKHUX 3JIeMeHTOB [l.
. Menneneena.

Yemanasnusame NPUYHHHO-
CJICICTBEHHBIC CBSI3H MEXITY
CTPOCHHUEM aTOMa, BUJIOM XUMUUYECKON
CBsI3H, TUIIOM  KPUCTAJUIMYECKOU
PEWETKH  METAIOB —  IPOCTHIX
BEILIECTB U UX COCTUHEHUH.

§28
ynp.6-8
c.149

11.02




42 | XuMHYecKue CBOWCTBA Mertamist Kak BoccTaHOBUTENU. | OObACHAMD, 4r0  Takoe  psn §29 17.02
METAaJJIOB. DJICKTPOXMMHUYCCKUI DS HANPSHKEHUH. | AKTUBHOCTH METaJLIOB. ynp.4-
BzaumonencTBue METAJJIOB ¢ | llpumenamy ero mjid XapakKTEpUCTHUKU 12,
HEMETaJNIaMH, OKCHIAMH, KHCJIOTaMH, | XUMAYECKUAX CBOWCTB MPOCTHIX c.153-
COJISIMU. AmoMrHOTEpMUS. | BEIIECTB-METAIITIOB. 154
JdeMoHcTpanuu. Bsaumoneiicteue | Q000wams  CUCTEMY  XMMUYECKHX
HaTpus, JIUTHS W KajdblUHs C BOJOM. CBOJCTB METaJJIOB
ropeHHe HATpus, MarHusg W JKejie3a B KaK«BOCCTAHOBUTCIIbHBIC CBOUCTBA)).
kuciopone.  Bembimka — tepmutHoit | Cocmasnime MOJICKYJISIPHBIC
CMECH. BzaumoneiictBue cMecH | YPaBHCHUA peakuuii,
MOPOIIKOB CEPbl W JKejie3a, IMHKAa M | XaPAKTCPU3YHOIIHNX XUMHUYECKUC
CEpBL. B3aumMmopeicTeie aaOMHHUS C CBOICTBA METAJIJIOB B CBETE Y4€HUA 00
KHUCJIOTaMHU, mieJa049aMu u BOJIOH. | OKHUCIUTECIBHO-BOCCTAHOBUTCIIBHBIX
B3aumopneiictBue xeneza u Menu ¢ | [Opoleccax, a peaklun ¢ yqacTUeM
XJIOpOM. BsanmogelictBue wMenu ¢ | DJIEKTPOJIMTOB, IIPEACTABIATE TAKKE U
KOHIIEHTPUPOBAHHON CEpHOWM KHUCIOTOW | B MOHHOM BUIC.
W a30THOU KHUCIIOTOH (pa30aBiICHHON U Habmodame u onuceieams peaxuun
KOHHeHT‘pHpOBaHHOﬁ). MEXIY BEIIECTBaMHU C IIOMOIIIBIO
JIaGopaTopHBIii ONIBIT. pycCKOro (pomHOro) s3plka M A3bIKa
41.  BsaumoneiictBue  kenesa ¢ | XUMHH. CaMOCTOSTENBHO 71posooums
pactBopoMm cyibgara meau(ll) OIIBITEL, _ TIOATBEpKAAtoINe
XUMUYECKHE CBONCTBA METAJIOB C
COOJIOIGHNEM  TPaBWJI  TEXHUKH
0C30ITaCHOCTH.
43- | Obmas  XapakTepHUCTHKA CrpoeHre aTOMOB U MPOCTHIX BEIIeCTB. | OObACHAMb HTUMOJIOTHIO Ha3BaHUS §30 18.02
44 | snemenrtoB |A-rpymnms 3aBUCHMOCTb ¢duznueckux U | TPYIIIBI «IETOYHBIE METAIIIBDY. yop.1-5 | 24.02
XUMHUYECKUX CBOWCTB HICJIOUHBIX | /lasamb  OOIIYyI0  XapaKTePUCTUKY c.159

METAJIJIOB OT 3apsiOB sJIEP UX aTOMOB.
Okcngpl W THIPOKCHABI IIETOYHBIX
METaJUIOB, WX IOJIy4eHHE, CBOWCTBA,
IIPUMEHEHUE. Baxneiimue cou
IIEJIOYHBIX METAIOB, MX 3HA4YEHUE B
YKUBOU M HEXUBOH IPUPOJAE U B XKU3HU
YEJI0BEKa.

JemoncTpanuu. Okxpacka IUTaMEHU
COEIMHEHHSMH LIETOYHBIX METANIOB

[IETOYHBIM MeTalllIaM 10 150,
TOJI0’KEHHUTO B Ilepuoanueckoit
CHUCTEME XUMHUYECKHUX OJJIEMEHTOB [l.
W. Menneneena.

Xapaxmepuzosams CTpOCHHUE,
(u3nyecKue U XUMHUYECKHUE CBOHCTBA
[IEJIOYHBIX METAILJIOB B CBETE OOIIEro,
0COOEHHOr0 U SAUHUYHOTO.
Ilpeockaszvisams ¢usnueckue  u
XAMHMYECKHE CBOMCTBA OKCHIOB U




THAPOKCHUIOB IICJIOYHBIX METAJUIOB Ha
OCHOBE HX COCTaBa M CTpPOCHHUA H

MOATBEPKIATh MIPOTHO3BI
YpaBHEHUSMHU COOTBETCTBYIOIIIX
peaKIuid.

1lposoodums pacy€Thl IO XUMHUUECKUM
dbopMysiaM ¥ ypaBHEHHUSM peakiui,
MIPOTEKAONIUX C yJaCTHEM MIETIOYHBIX
METAJUIOB U UX COCUHEHUM.

45- | O0mass  XapakTepHCTHKa CtpoeHue aTOMOB U MPOCTHIX BEIIECTB. | OObsACHAMb STHUMOJIOTHIO HA3BaHUS §31, 25.02
46 | lIA-rpymnmsl 3aBUCHUMOCTh DU3MUECKUX U TPYIITBI «EI0YHO3EMEITbHbIE ymp.3-6 | 3.03
IIEIOYHO3EMENBHBIX ~ METaNIOB  OT | METaJUIbD». c.163
3apsiioB sigep ux aromoB. Okcupapl U | JJasams  OOIIyI0 — XapaKTEPUCTHKY
TUAPOKCH/IBI IIeJIOYHO3eMENbHBIX | MeTaiuilaM HA  rpynmer  (ménouHo-
METAIJIOB, WX TOJYYEeHHE, CBOWCTBA M | 3€MENbHBIM  MeTajilaM) [0 WX
NIPUMEHEHUE. Bakuenue COJIM | HOJIOKEHUIO B [Tepuoguueckoi
MIEMTOYHO3EMETbHBIX METaJIJIOB, | CUCTEME XHMHMUYECKUX 3JeMEeHTOB /Jl.
ux3HayeHue B npupoae u xu3Hu | U. MenaeneeBa. Xapaxmepusogamo
YeloBeKa. Kap6onatsr U | cTpoeHHe, GU3NIECKUe U XUMUIECKHe
TUIPOKAPOOHATHI KaJIbIIHSL. CBOMCTBa ENOYHO-3€MEIIbHBIX
JdemoncTpanuun. Okpacka IUIAMEHHU | METAJUIOB B CBETE o0rero,
COCTMHEHVSIMH MIETOYHO3EMENbHBIX | OCOOEHHOTO U €TMHUYHOTO.
MeETaJuIoB. ['aleHne u3BeCTH BOJOM. Ilpeockazvisame ¢dusnueckue u
JlaGopaTopHBIii ONBIT. XMMHMUYECKHE CBOWCTBA OKCHJIOB U
42 IlomyueHne W3BECTKOBOW BOJBI U | THAPOKCUAOB MeTaiuioB HA rpymms
OTIBITHI C HEH Ha OCHOBE WX COCTaBa M CTPOSHUS U
noomeepacoams MIPOTHO3bI
ypaBHEHUSMU COOTBETCTBYIOIIUX
peaKiuii.
Ilpo6ooums pacu€Thl IO XUMHIESCKUM
dbopMynaM H ypaBHEHHSIM pEaKIUi,
MPOTEKAIOIUX C YYaCTHEM HIETOYHBIX
METAJUIOB M X COeINHEHUI.
47 | J)KécTKkoCTh BOJIBI " JKéctkocth  Bombl:  BpeMeHHass W | O0wsicHams, 4TO Takoe <okecTkocth | C.P.6 §32 4.03
CIIoco0bI €€ yeTpaHeH st noctosiHHas.  CIiocoObl  YCTpaHEHUS | BOJBI». «Il u M3 | yop.5-8
BPEMEHHOM JKECTKOCTH. Paznuuameo BPEMEHHYHO U | METALIBD c.166




YCTPAaHCHHSI TIOCTOSTHHOM IKECTKOCTH. | TIOCTOSHHYIO JKECTKOCTh BOJIBI.
HoHUTEL. Ilpeonazams  cmOCOOBI  yCTpaHEHUS
JeMoHCcTpanuu. KECTKOCTH BOJIBI IIposooump,
ITomydenue xEcTKOM  BOABI Habaoamo u OnuUCHIBaNs
B3aMMOJCWCTBUEM  YIJIEKUCIOTO  C | XUMHUYECKHH JKCIICPUMEHT, c
U3BECTKOBOM  BOAOW.  YCTpaHEHHUE | COONIIOJIECHUEM  TpaBUl  TEXHUKHU
BPEMECHHON XKECTKOCTH KHUIITYCHHEM M | 0E30MaCHOCTH.

T06aBKO COJPBL. Ycerpanenue

MMOCTOSTHHOM ~ KECTKOCTH  J00aBKOM

coJibl. IOHUTBI ¥ TIPUHITUIT UX EHCTBUS

(BumeodparMeHT).

48 IMpakTnyeckasi padora [omyuenwue JKECTKOI BOAbI | [lonyuams, cobupams u | IL.P.6 Crp. 10.03
Ne6. «KecTKOCTb BOJIBI U B3aMMOJICHCTBUEM  YIJIGKUCIOTO  C | PACNO3HABAMb YTIICKUCITBIH ras 166
CIIOCOOEI ed U3BECTKOBOM  BoJoM.  Ycrpanenue | Obpawjambcss ¢ 1abOpaTOpHBIM
ycrpanenus» Th BPEMCHHON JKECTKOCTH KHILTICHHEM M o0opyIOBaHNEM W HarpeBaTEIbHBIMU

J00aBKOM COJIBI. Ycrpanenue | mpubopaMu B COOTBETCTBHM €

MOCTOSIHHOH ~ KECTKOCTH  JTOOABKOW | MpaBHJIAMH TEXHHKH O€30MacHOCTH.

conpl. MHcmeiTanue xEcTkoW  Bousl | Habawodamo u ONnUCHIBAMb

pacTBOpPOM MbIIa XUMUYCCKAN OKCIIEPUMEHT c
IIOMOIIIBI0 PYCCKOTO (POJHOIO) SI3BIKA
U s3pIKa XuMHHA. Dopmyiuposams
BBIBOIBI o pe3ynbTaTam
MIPOBEJICHHOTO YKCIIEPUMEHTA.
Compyouuuams B TIpoliecce yueOHOro
B3aWMOZeHcTBUA Tpu  pabote B
rpymmax

49 | AmoMuHHI u ero CoenMHEHUsT aIOMUHUSL B TPHUPOJE. | Xapakmepuz06ams aTIOMUHHNA 110 €ro §33 11.03
COCTMHCHUS XUMHYECKHE  CBOMCTBA  AlIFOMHHUSA. | ITOJ0KEHHIO B Ilepuonnueckoit ynp.4-7

Oco0eHHOCTH OKCHJa W THIPOKCHIA | CHCTEME XHMHUYECKHX 3JIeMeHToB /. c.171

ATIOMHUHHUS KakK aM(pOTEPHBIX
COEIUHEHUH. Baxkuenue COJIN
ATFOMUHHUS (xopun, cynbdar).
JlemoHcTpanum. Komnexrmus

MPUPOJTHBIX COEAMHEHWUH aIOMUHUS.
Buneopparmentsl u chaigsl «OKcua
AIIOMUHUSL W €ro  MOAM(UKAILHN.

H. Menpeneesa.

Onucvieams cTpoeHue, GU3HIecKue u
XUMHUUYECKHE CBOWCTBA  aIFOMUHUS,
MTOATBEPKIast UX COOTBETCTBYIOIUMH
YPaBHEHUSIMU pEaKLUil.

Obvsacusamy BOMCTBEHHBI XapakTep
XUMHUYECKHX CBOWMCTB OKCHIAa |




[Monyyenne amdoTepHOro ruApoKcHaa
ATFOMHUHHUS 1 UCCIIEIOBAaHUE €TO CBOMCTB

TUAPOKCHIIA ATFOMUHUSL.
Konxpemuzuposams
SIEKTPOIUTHIECKOE MOJTy4YeHUE
METaJUIOB OIMMCAHWEM IIPOM3BOJICTBA
AJFOMHHUS.

Yemanasnusamo 3aBUCUMOCTD
oOnacTeli TpUMEHCHHsS ATIOMUHUS H
€ro CIIJIABOB OT CBOMCTB.

Ilposooums pacy€Tsl IO XUMHIECCKIM
dbopMysiaM ¥ ypaBHEHHUSM peakiui,
MIPOTEKAONIUX C YYaCTHEM aTFOMUHUS
M €r0 COeTUHEHMH

50-
51

Kemneso
COEIMHEHUSI

€ro

OCOOCHHOCTH CTPOCHHUSI aToMa KeJe3a.
Keneso B mpupoae. Baxneiimune pyabl
xeneza. OKcuapl M THIPOKCHIBI
xkeneza(ll) u (I1). Comu xeneza(ll) u
(). OGHapyxeHHE HOHOB KaTHOHOB
JKelesa B pacTBope.  3HaueHHe
COEIMHEHMH XKele3a.

JlabopaTopHbIe ONBITHI.
43.Tlonyuenne ruapokcuaoB xemnesa(ll)
u (11).

44. KayecTBEHHbIE pEaKkI[ii Ha KaTHOHbI
Kenesa

Xapaxkmepuzoeambo MOJIOKEHUE
)kene3a B Ilepuoguyeckoid cucreme
XAMHYeCKuX  djaemento  J[. .
MemnneneeBa, 0COOCHHOCTH CTPOSHHUS
aToma.

Onucvleamo (hmsznueckue u
XUMHYECKHE CBOMCTBa JKemesa,
nmoATBEpKAasd UX COOTBETCTBYIOIIMMH
YpPaBHEHUSIMU PEaKLUN.

Obvscuame HaJTIre JIBYX
FEHETHUYECKUX  PSZOB  COEIMHEHUH
xenesa Fe?* n Fo** .

Yemanasnusame 3aBUCHUMOCTD
oOyacTell MPUMEHEHUs JKeie3a U €ro
CILTaBOB OT CBOMCTB.

1Ipogodums pacd&Thl IO XUMHUYECKAM
dopMynaMm © ypaBHEHHSM peakiui,
MPOTEKAIONIUX C ydYacTHEM jKelie3a U
€ro COeJIMHEHUM.

Habniooams w onucvieams peakuuu
MEXIy BEIIECTBAMH C IIOMOIIBIO
pycckoro (pOJHOTO) SI3bIKA W SI3BIKA
XUMUU.

§34
ynp.4-8
c.177

17.03
18.03




52 | llpakTHyeckas padora Pemenue 9KCIIEPUMEHTAIbHBIX DKCIepUMEHTAIBHO uccneoosams | I1.P.7 Crp. 31.03
Ne7 «Pemmenue 3a/a4 Ha pPacllo3HABaHWE W TIOJyYEeHHE | CBOWCTBA METAJUIOB U MIX COEIWHEHU, 177-178
SKCIIEPUMEHTAIIHBIX METAJIJIOB U UX COCJUHCHUH. pemiaTh SKCIEpUMEHTAIBHBIC 3aJadu
3a1a4u oo TeMe o Teme «MeTamib.

«Metamisy TB Pabomamo c J1a00paTOPHBIM
000pyIOBaHUEM W HAarpeBaTCIIbHBIMU
npubopaMu B COOTBETCTBHHU  C
MPaBUJIAMH TEXHUKH 0€30TIaCHOCTH.
Habniooams cBONCTBa METANIOB U MX
COoeJUHEHUN u SIBIICHUM,
MPOUCXOJIAIINX C HAMH.

Onucwieams XUMHYECKUN
SKCIIEPUMEHT C IOMOIIBID PYCCKOTO
(pPOIHOTO) S3BIKA U SI3bIKA XMMHUH.
Dopmynuposamo BBIBOJIBI o
pe3yJibTaTam MIPOBEJICHHOTO
JKCIIEPUMEHTA

Onpeoenrsme (ucxoms w3 y4eOHOU
3a/1a49m) HE0OXO0IMMOCTh
WCIIOJIb30BAHUS  HAONIONCHUS WU
9KCTIIEPUMEHTA.

53 | Koppo3usi MeTamioB H Koppozus XUMUYecKas u | ObvsacHAMb, 9TO TAKOE KOPPO3USL. C.p.7 §35 1.04
COCOOBI 3aIUTHI OT HEE 3JIEKTPOXUMHUYECKas. 3aluTa MeTajioB | Paznuuamo XUMHUUYECKYIO U | «AnromMunwmi | ymp.4-9

OT KOPpPO3UH. ANEKTPOXUMHUYECKYIO KOPpPO3UH. | U )KEJIEe30» c.182-
JeMoHcTpanuu. Hnriocmpuposamuo MTOHSTHUS 183 1o
Komneknuss «XUMHUECKHE HCTOYHUKU | «KOPPO3USY, BBIOOPY
TOKay. Pesynbrath JUTUTEIIBHOTO | KOPPO3HSD», «3JICKTPOXUMUYECKAS
OKCTIIEPUMEHTA M0 HM3YYCHHIO KOPPO3HMH | KOPPO3USH» MpUMEpPaMH.
CTANbHBIX W3JCTHA B 3aBUCHUMOCTU OT | Xapaxmepuz06amsb CIOCOObI 3allUTHI
YCIIOBHI1 IIPOIIECCOB. METaJIJIOB OT KOPPO3UH
54- | Metayjutbl B TIpUPOJIC. Metauiel B mpupoze: B cBobomHoM | Knaccuguyuposamo (hopMbI §36 7.04
55 | TTousitue o METAJLTYpTUH BHJIE U B BUJIC COSTUHCHUM. MPUPOIHBIX COCTUHEHUN METAIIOB. ynp.3-9 | 8.04
Ilonstne o wmetammyprun. Yépuas wu | Xapaxmepuzosams 00IIHE CIIOCOOBI c.189

[IBETHASI METAJLUTYPTHS.
IupomeTannyprusi, THAPOMETAILIYPIHUS,
3IEKTPOMETAIITYPIrHsl. JomeHHbIi

MIOJIyYEHUS] METAJUIOB: ITUPO-, TUIPO- U
3IEKTPOMETAIULYPIHUH.

Konxpemuszuposams  3TH  c1ocoObl




nporiecc. [lepepaboTka uyryHa B cTallb. | MPUMEPaMU W yYPaBHEHUSIMH pPEaKINi
DNEKTPOIH3 PacIIaBOB. c COCTaBJICHHEM 3JIEKTPOHHOTO
Jemoncrpauun. BoccraHoBnenue Meau | Oananca.
m3 okcmma Memu(ll)  Bomopomom. | Onucvieams NOMEHHBIM TIPOIIECC H
BuneodparmenTs " CITAMIBI | DNEKTPOIUTHIECKOE MIOJTyYeHUE
«[IpoM3BOACTBO dYyryHa W CTajW». | METaJIOB.
Buneodparmentst u cnaiinel «M3nenus | Paziuyams  4€pHBIE U IBETHBIC
W3 YyTYHA U CTaJI». METaJIIBI, 9yTYHBI ¥ CTaJIH.
BuneodparmenTsl u Clan b1
«[Ipou3BOJICTBO ATFOMUHUSI.
56 | O000IIEHHE 3HAHUU TI0 1 Ypok-ympakHeHHe C HCIIONb30BaHue | [I[pogooums  ONEHKY COOCTBEHHBIX IToTop | 14.04
Teme «MeTaibl) CaMOCTOSTEILHOU pa6OTI>I 10 | JOCTIDKCHUU B YCBOCHHHU TEMBEI. UTh
BBITIOJIHGHUIO  TPOBEPOYHBIX TECTOB, | Koppexmuposams CBOW 3HAHUS B naparpa
3aJlaHUN U YIIPaKHEHUH. COOTBETCTBUU c IUIAHUPYEMBIM ¢bI
pe3yJbTaToM TJIaBbI
Tonyuams XMMAYECKYI0 UH(QOPMAIHU v
U3 pa3/IMYHbIX HCTOYHUKOB.
Ilpedcmasnsams MHPOPMALIHIO TIO TEME
«Metamel» B BUAe TaONWI, CXem,
OTIOPHOTO KOHCIIEKTa, B TOM YHUCIE C
npumeHeHueM cpencts UKT.
57 | KonuTposbnasi pa6ora | 1 K.P.3 15.04
Ne3 no TeMe
«MeTamibb)
XHMHA M OKpYsKaomas cpeaa (2 4).
MeranpeaMeTHbIE:

1. PerynaTuBHbIC: CTaBAT y4eOHBIC 33724l HA OCHOBE COOTHECEHHS TOI'0, YTO YK€ M3BECTHO M YCBOCHO Y4YaI[UMCSI, U TOTO, UTO €IlIé HEU3BECTHO.
2. Tlo3HaBaTtenbHBIE: CAMOCTOSITENBHO BBIICISIOT U (POPMYIHUPYIOT TO3HABATEIHLHYIO 1EIb.
3. KommyHukatuBHBIE: QOPMYyITUPYIOT COOCTBEHHOE MHEHHUE ¥ TTO3UITHIO, 33/1al0T BOTIPOCHI, CTOSIT MTOHATHBIE [T TApTHEPA MTOHATHUS
JlmaroctHEIe: DOPMUPYIOT OTBETCTBEHHOE OTHOIICHHE K yueHUI0. [IposBIsAIOT yCTOWYMBBIA y4eOHO — ITO3HABATENBHBIN HHTEPEC K HOBBIM CIIOCO0AM peIlIeHus 3a/1a4.
[TposBISIIOT JOOPOKENATETFHOCTh OT3BIBUNBOCTD, KAK MOHUMAHUE YYBCTB JPYTHUX JIOJIEH U COMEPEKMBAHUE HM.

58 | Xumunueckuit coCTaB 1 Crpoenue 3eMiu: sIpo, MaHTHs, 3eMHast | Mumezpuposamso CBEJICHHA o §37 21.04
TUTAaHETHI 3eMJIs KOpa, HMX  XHMUYECKMH  cocTaB. | pu3HUecKord reorpaguu B 3HAHUS O yrp.5,6
Jlutochepa m e€ XUMHUYECKHH COCTaB. | XUMUYECKOW OpraHW3aIy IUTAHETHI. c.197

XUMHAYECKUN
000/104€EK

Munepansl. Pyasr. Ocagodasie TOpOIbL.
Tlone3nple uckomaemble. XHUMHYECKUI

Xapaxmepuzosamp
COCTaB  T€OJOTHYECKUX




coctraB  ruapochepbl.  XHMHYCCKHI | 3eMIIH.

coctaB aTMOC(hepHl. Paznuyams MuUHEpaTBI W TOpPHBIC
HemMoHncTpanuu. BuaeopparmeHTh MIOPOJIbI, B TOM YHUCJIC U PY/IBL.
«Ctpoenne 3emiid M €€ XUMHUYCCKHH
coctaBy. Komnmeknus MuHEpanoB U
ropusix mopon. Komrekuus —«Pymbt
METaJIJIOBY.

JlaGopaTopHbIe ONBITHI.

45. 3yuenne rpaHuTa.

59 | OxpaHa  oOkpyKaromei 1 HcTOYHMKY XMMHUYECKOTO 3arps3HeHus | Xapaxmepuzoeams HACTOYHUKHU §38 22.04
cpeasl OT XUMUYECKOIO OKpyxaromel  cpeapl. [moOanpHBIE | XUMHUYECKOTO 3arpsA3HEHUS yrp.6,7
3arpsA3HEeHMS. 5KOJIOTHYECKHE npoOJIeMbl | OKpY KaroIlei cpepbl. c.201

YeJI0BeYeCTBa: MapHUKOBEIH Onucvigamy rio0abHbIe
3¢ ek, KUCIOTHBIC SKOJIOTUYECKUE MPOOJIEMBI
JIOXK]TH, 030HOBEIC JIBIPBI. YeNoBeYeCcTRa, CBSI3aHHBIC c
COTPYAHHUYECTBO B OOJACTH OXPaHBl | XUMHUYECKUM 3arpsA3HEHUEM.
OKpYJKarommeil cpefapl OT XUMHUECKOro | [lpedrazams  TyTH  MHUHAMM3AIAN
3arps3HEHMUS. BO3JICUCTBUS XHUMHYECKOTO
XUMUSD). 3arpsi3HEHUS Ha OKPYKAIOIIYIO CPELy.

Ipusooumy npUMepHbI

HemoncTpannu. BuneodparmeHnTsl u

. MEXIYHAPOJAHOTO COTPYJAHMYECTBA B
craaigel  «I'7moOanbHBIE KOJOTHYECKUE

00J1acTH OXpaHbl OKPYKAIOIIEH CPEIbl
npo0JIeMbl YETIOBEYECTBA» OT XHMHYECKOTO 3arpsA3HEHNS

O06001eHne 3HAHNI 0 XUMMHU 32 KYPC OCHOBHO# mKO0JbI. [IoAroToBKa K 0CHOBHOMY rocyaapcTBeHHoMY 3k3ameny (OI9) (7 4).
MeranpenMeTHbIE:
1. PerynaruBHble: cTaBsT yueOHbIE 3a/la4d HA OCHOBE COOTHECEHHS TOTO, UTO YK€ M3BECTHO M YCBOCHO YYalIUMCS, U TOTO, YTO €I HEU3BECTHO.
2. llo3HaBaTenbHBIE: CAMOCTOSITEIBHO BBIICISAIOT U (POPMYIHPYIOT IO3HABATEIIBHYIO LEIb.
3. KommyHukaTtuBHBIE: (OPMYIUPYIOT COOCTBEHHOE MHEHHE U MO3UILIMIO, 331al0T BOIPOCHI, CTOST MOHATHBIE JUIs HAPTHEPA MOHATHS
JlmuHocTHBIE: @OPMUPYIOT OTBETCTBEHHOE OTHOIIEHUE K yUeHHIO. [IpOSIBISIFOT yCTOWYMBBINM y4eOHO — TI03HABATEIBHBIM HHTEPEC K HOBBIM CIIOCO0aM peIleHHs 3a/1a4.
[TposBISIOT 106pOKENaTENbHOCTh OT3BIBUMBOCTD, KAK TOHUMAaHUE YyBCTB JPYTHUX JIIOJEH U CONepeKMBaHUE UM.

60 | BemecTBa 1 CrpoeHue aTtomMa B COOTBETCTBUM C | /Ipedcmasnsims WHGOPMALUIO IO TEME §39 28.04
MOJIOKECHUEM XHMHUYecKoro anemeHTa B | «[lepuonmueckuii 3aKOH u ymp.1-
Ilepuonuueckoii cucreme. Ilepuonuueckass cucrema . . 12
Crpoenue BEIIECTBA: XUMHUUECKass | MeHzeneeBa B CBETE TEOPUU CTPOEHUS c.207-
KPUCTAJUTMYECKUE pEIETKH. | aTOMa» B BUAE TaONOWI, CXEM, 208
3aBHCUMOCTh CBOWCTB 00pa30BaHHBIX | OMOPHOTO KOHCIEKTa, B TOM YHUCIIE C




3JIeMEHTaMHI MIPOCTHIX BEIIIECTB
(MeTaioB, HEMETaJIOB, OJIATOPOIHBIX
ra3oB) OT IIOJIOKEHUS JJICMEHTOB B
Tlepuonuueckoit cucreme. Tumonorus
HEOPTaHWYECKNX BEIECTB, JIEICHUE WX
Ha KJacchl u rpymiel. [Ipencrasureny.

MIPUMEHEHUEM CPELICTB HKT.
Buinonnams TecTOBBIE 3aJaHUSA IO
TEeMe.

Ilpeocmasnsimes nHOOPMAITHIO TTO TEME
«Buapl XMMHYECKUX CBSA3E€M W THIIBI
KPUCTAJUTHYECKIX petETOK.
B3auMocCBs3b CTpOEHHS U CBOWCTB
BEIIECTB» B BHJE TaONHIl, CXeM,
OINOPHOr0 KOHCIIEKTa, B TOM YHUCJE C
npuMmeneHueM cpeacts UKT.

61 | Xumuueckue IIpm3snaku w ycnmoBust TpoTeKaHus | [lpedcmasnsms WHPOPMALIUIO IO TEME §40 29.04
peaxkiuu XUMHUeCKnX  peakmmid.  Tumomorus | «Kmaccudukarms XHUMHYECKHUX ynp.1-9
XUMUYECKUX PEAKLUM 110 pas3IMYHbIM | PEAKLUI 110 Pa3IMYHBIM IIPU3HAKAM. c.211
OCHOBaHMUSIM. Peaxnuun HOHHOTO | CKOpPOCTh XHMMHYECKHMX pPEaKIHii» B
obMeHa. OxucnurenpHO- | BUIE  TaONMUI, CXeM, OIOPHOTO
BOCCTAaHOBUTEIILHBIC PEAKIIUU KOHCIICKTa, B TOM  YHCJIE C
npumenenueM cpeacts UKT.
Buvinonnams  TecToBBIE 3amaHUS  TIO
TeMe.
Xapaxmepuzosams OKHCJIUTEIILHO-
BOCCTaHOBUTEIHHBIC peaxium,
OKHCIIUTENb U BOCCTAHOBHUTEb.
Omauvams STOT THI pEaKUUid OT
peaknuii  oOMeHa. 3anucvieams
ypaBHEHUS OKHUCIIUTENBHO-
BOCCTAHOBUTEIFHBIX  PEaKIMid  C
ITOMOIIBIO 3JICKTPOHHOTO OajiaHca.
62- | OcHOBBI XuMugeckue CBOICTBa NPOCTBIX | Xapakmepuzoeams o0mue, §41 5.05
63 HEOPraHUYECKOH XMMHU BEIIECTB. XapaKTepHbIE XHMUYECKHE | OCOOCHHBIE u WHVBHTyaTbHbIC ynp.9,10 | 6.05
CBOHMCTBa COJIe0Opa3yIONMX OKCHIOB, | CBOMCTBA KHUCIOT, OCHOBAHUMU, COJICH B c.217

THJIPOKCUIOB (OCHOBAaHWH, KHCJIOT H
aM(pOTEPHBIX THAPOKCHIIOB), COJEH.

CBET€ TEOPUU  IJIEKTPOIUTUUECKON
JUCCOLUAIIIH.

Apaymenmupoeamuo BO3MOXHOCTb
MPOTEKAaHNsI XMMUYECKUX pEeaKknuid B
pacTBopax 3JEKTPOJIUTaX HCXOAS U3
YCIIOBHI. Knaccugpuyuposamo




HEOPTraHWYECKUE BEIIECTBA MO COCTABY
¥ CBOHMCTBaM.

Ilpusooumo TIpUMEPHI
MIPEACTAaBUTENICH KOHKPETHBIX KJIaCCOB
Y TPYIIT HEOPTAaHUYECKHX BEIIECTB

64 | [ToBTOpeHUe u TectupoBanue, peumieHue 3amad U | Bommoauames TECTbl U YHPaXKHEHMS, 12.05
00001IEHHE 1O TEME. BBIIIOJIHEHUE YIPAaKHEHUH 10 TEME peuwamsy 3aJ]a4y 11O TEME.
IMoaroroBka K Ilpogooums  OLEHKY  COOCTBEHHBIX
KOHTPOJIbHOIT paboTe JTOCT)KEHHUH B YCBOCHHHU TEMBI.
Koppexmuposeams cBOM 3HaHHSA B
COOTBETCTBHHM  C  IUIAHUPYEMBIM
pe3ysIbTaToM
65 | KourposbHasi paGora K.P4 13.05
Ne4 UroroBas mo Kypey
OCHOBHOM IIKOJIbI
66 | AHanM3 ~ KOHTpPOJIbHOU 19.05
paboTHL. [Toneenenue
UTOTOB TOJ1A.
Pe3eps. (24.)
67- 20.05
68 26.05




