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[losicHutenpHas 3amucka.

AnantupoBaHHas pabodas mporpaMma Mo yuyeOHOMY MpeaMery «XuMHUs» Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHMs COCTaBJIeHAa HA OCHOBE
TpeOOBaHUH K pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopa3oBanus, npeacrasieHHbix B PI'OC 000, a
TaKkKe Ha OcCHOBe (enepanbHOl pabodeld MmporpaMMmbl BOCIUTAHHS, C YYETOM KOHIENIMU MPENoJaBaHMs Y4eOHOro mpenMeTra «XUMHS» B
oOpasoBarteNbHBIX opranu3anusax Poccutickoir deaepanuu, ¢ yaeToM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTeH 00yvaronuxcs ¢ 3I1P.

[Tporpamma mo xumuM pazpaboTaHa ¢ IETbI0 OKAa3aHUS METOIUYECKON MOMOINM YYHUTENI0 B CO3JaHUU pabodell Mporpammbl 10 y4eOHOMY
MpeIMeTy.

[Iporpamma mo XxuMuu AaéT MpeICTaBICHHE O LEIAX, OOIIel cTparernd OOydeHHs, BOCHUTAHUS WU Pa3BUTHS OOyYarOIIUXCS CPEICTBAMHU
y4yeOHOro IMpeaMeTa, YCTaHaBIMBAeT O0O0s3aTENIbHOE TPEIMETHOE COJep)KaHUe, MpeaycMaTpuUBaeT paclpeielieHue ero Mo Kiaccam U
CTPYKTYpUpPOBaHHE IO pa3jiejaM M TeMaM IPOrpaMMbl IO XHMUH, OINPENESAET KOJIWYECTBEHHbIE M KaUECTBEHHbIE XAPAKTEPUCTUKH COJEp)KaHUS,
PEKOMEHIYEMYIO TOCIEeI0BATEIbHOCTh U3YUEHUS XUMHUHU C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTUKU y4eOHOTro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYaIOIIMXCS, OMpEeieT BO3SMOXKHOCTH TpeAIMeTa sl peann3anuy TpeOOBaHUH K pe3yiabTaTaM OCBOSHHSI OCHOBHOM
o0pa3oBaTeNnbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus, a TakkKe TpeOOBaHUH K pe3ynbTaTaM OOy4YeHMs] XMMHH Ha YPOBHE Iieieit
M3Y4EHHUs [IPEIMETa U OCHOBHBIX BH/I0B yUE€OHO-II03HABATEIbHOM IEATEIBHOCTH 00YYaIOIIErocs 10 OCBOCHUIO YIEOHOTO COAEpKaHUSI.

3HaHME XUMHH CIYXUT OCHOBOU AJis1 (hOPMHUPOBAHMSI MUPOBO33PEHUSI 00YUYaIOIIErocs, ero MpeACcTaBlIeHU 0 MaTepUaIbHOM €AMHCTBE MHUPA,
BAXHYIO pOJIb UrpatroT (OpMUpYEMblE€ XHMHUEH IMPENCTaBICHMSI O B3aUMOIIPEBPAILEHUSAX IHEPIMU U OO0 HBOJIIOLMHU BELIECTB B MPHUPOAE, O MYyTAX
pelieHrs rIo0aNbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHs YEIOBEUYECTBA — CHIPHEBOM, DHEPreTHUECKOM, MUILEBON M 3KOJOTHYECKOW 0€30MacHOCTH,
mpo0JeM 3/I[paBOOXPaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH Il caMOpa3BUTHUS U (OPMUPOBAHUS KYJIbTYPbl JIMYHOCTH, €€ OO0med U (PyHKIHOHAIbHON
TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHME MBILIUIEHUS W TBOPYECKUX CIIOCOOHOCTEH OO0y4aromuxcs, HaBBIKOB HX CAMOCTOATEIbHOW y4eOHOM
JeSTeNbHOCTH, HKCIEPUMEHTAIBHBIX M HMCCIEI0BATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B IOBCEIHEBHOW XHM3HM, TaK U B NPOQPEeCcCCHOHATBHON
NeSITENIbHOCTH;

3HAKOMUT CO CNEeUU(UKON HAYyYHOTO MBIIUICHHS, 3aKJa/bIBA€T OCHOBBI IIEIOCTHOTO B3IVIAZAa Ha €AMHCTBO MPUPOJABI U YeNOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroUInXcs;

CHOCOOCTBYET (POPMHUPOBAHUIO 1IEHHOCTHOT'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HaHMSM, K NMPHUPOJE, K YEOBEKY, BHOCUT CBOW BKJIAJ B
IKOJIOTMUYECKOe 00pa3oBaHKe 00yUYaOIIUXCS.

JlanHbple HampaBieHMs B OOYYEHHHM XHMMHU OOECIEeYMBAIOTCS CIEHUPHUKON conlepKaHus Y4eOHOro mpeaMmera, KOTOPBIH SBISETCS
MeJarornyecky alalTHPOBaHHBIM OTpakKeHHEM 0a30BOI HAYKH XMMHH Ha ONpeAeIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE OOYUYAIOIIMMHUCS CHUCTEMbI NEPBOHAYAIBHBIX MOHATHIM
XHUMHH, OCHOB HEOPTaHUYECKON XUMUU Y HEKOTOPBIX OT/IEIbHBIX 3HAUMMBIX MOHITUHM OpraHN4eCKONH XUMHUHU.
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CrtpyKTypa colep:kaHus IporpaMMbl IO XUMHUU COPMUPOBAHA HA OCHOBE CUCTEMHOro nojaxoja k e€ uzydenuto. CoqepkaHue CKIaJIbIBaeTcs
U3 CUCTEMBl TMOHSATHH O XMMHYECKOM OJJIEMEHTE M BEIIECTBE W CHCTEMbI TMOHATHH O XUMHUYECKOH peaknuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbI 10 MPUHLIMITY OCJIEIOBATEIBHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOIO YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

ITepuoanueckoro 3akona /.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

YYEHHS O CTPOCHHH aTOMa U XMMUYECKOH CBSI3H;

MPEJICTaBICHUI 00 IEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HAHMS PACCMATPUBAIOTCS HA OCHOBE IMITUPUICCKH TIOTYUYECHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TIOCIIEIOBATEILHO OT
OJTHOTO YPOBHS K IPYTOMY, BBITIOJIHSAS (PYHKIIMU OOBSCHEHUS ¥ POTHO3UPOBAHUS CBOMCTB, CTPOSHUS M BO3MOXKHOCTEH MPAKTUUECKOr0 IPUMEHEHUS U
MOJIYYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKON COCTaBISIONIEH HAaydyHOW KapTHUHBI MHpa B
JIOTUKE €€ CHUCTEeMHOW MPHUPOJbI, IIEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHUIO W METOJAaM IO3HAHHS B Hayke. M3yueHune XUMUU MPOUCXOIUT C
MPUBJICYCHUEM 3HAHHUM U3 paHee U3YyYeHHBIX YUeOHBIX mpeameToB: «Okpysxkaroumii Mupy, «buonorus. 5—7 knaccb» u «Pusnka. 7 Kjaacey.

[Ipu u3ydeHUM XUMUU NPOUCXOAUT (HOPMHUPOBAHME 3HAHUNM OCHOB XUMHUYECKOM HAayKH Kak OO0JacTH COBPEMEHHOrO0 €CTECTBO3HAHUS,
MPAKTUYECKON AESITeTbHOCTH YeNOBEKa U KaK OJHOTrO U3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajaua y4eOHOro mpeaMera COCTOUT B (hOpMHpOBaAHHUH
CHUCTEMBI XUMUYECKUX 3HAHUH — BAKHEUITUX (DAKTOB, MOHSTHIA, 3aKOHOB M TEOPETUICCKUX MOJIOKCHUMN, JOCTYIMTHBIX 0000IIEHUI MIUPOBO33PEHIECCKOTO
XapakTepa, si3blka HayKH, B MPHOOIICHUHM K HAYYHBIM METOJaM MO3HAHUS MPU H3YUYEHUU BEIIECTB M XUMHUYECKHX peakiuii, B (OPMUPOBAHUU U
Pa3BUTHU TMO3HABATEIBHBIX YMEHUU M WX MPUMEHEHHH B y4eOHO-TIO3HABATEIHLHOM M y4€OHO-HCCIIEIOBATEIBLCKON JCSITEIIBHOCTH, OCBOCHUU TPABHUI
0e301MacHOro 00paIeHNs ¢ BEIIECTBAaMH B IIOBCEHEBHOM KU3HHU.

[Ipu n3yd4eHn XUMHUHM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHus BAXKHOE 3HAUCHUE TPUOOPETH TaKue 1eH, Kak:

dbopMupOBaHHE HHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOPAa30BaHHIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY TMPUHSATHIO
penieHui, CiocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCTIOBHUSM KU3HHU;

HAIPaBIEHHOCTh 00YYEHHUs Ha CHCTEMaTH4YeCcKoe MPHOOIIeHNEe 00yJaronXcs K CaMOCTOSTEIbHOM MO3HABATENBHON 1eATEeIbHOCTH, HAYYHBIM
MeTO/aM MOo3HaHusA, (OPMHUPYIOIIUM MOTHUBAIIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrevyeHne yCIOBHiA, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YUYAIOITUMUCS OMBITAa Pa3HOOOPA3HOMN eATeIbHOCTH, MO3HAHUS U CAMOTIO3HAHMS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIUM ), UMEIOIIUX YHUBEPCATLHOE 3HAUEHHUE JUIsl PA3JIMUYHBIX BHIOB JIEATEILHOCTH;

dbopmupoBanue o0mel (QYHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCIIE YMEHHH OOBSCHITH M OLICHWBATH SIBICHUS
OKPY’KaIOIIEero MUpPa, UCIIOJIb3Ys 3HAHUS U OIBIT, TOJYYCHHBIC TIPH U3YICHUH XUMUH, IPUMEHATh UX MPU PEUICHUN MPOOJIeM B MTOBCETHEBHON KU3HU
Y TPYIOBOM JIESITENBHOCTH;

dbopMHupoOBaHKHE y 00yUYaOMIMXCS TYMAaHUCTUYECKUX OTHOIICHHWM, TOHMMAaHUS IEHHOCTH XUMUYECKUX 3HAHWUHW V1T BRIPAOOTKH HKOJOTHYECKU
11e1eCO00Pa3HOTO MOBEACHHS B OBITY M TPYIOBOM JEATEILHOCTH B LIEJISX COXPAHEHUS CBOETO 37I0POBBS M OKPYXKAIOIIEH MPUPOTHON CPEIBI;

pa3BUTHE MOTHUBAIIUU K 00YUYEHHUI0, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(UIIS ¥ HANIPABICHHOCTH JIaTbHEHIIIEro o0yueHusl.



MeToan4yeckne 0COO0EHHOCTH NMPENnoJIaBaHUA Kypca XUMUH

Baoicnvie memoouueckue ocobennocmu.

1. Conep:xanue U MeTOAbI M3y4YeHHS NMPeAIaraeMoro Kypca XuMHHU 0TBe4Yal0T CTPYKTYPHO-AeATeJIbHOCTHOMY noaxoay. OHu pa3paOoTaHbl
B COOTBETCTBUU C TEOPHEH MOATAITHOTO (POPMUPOBAHUS YMCTBEHHBIX JIEHCTBUIA, MPEUIOKEHHONW OTeUeCTBEHHBIM ricuxonorom 1. . Ianbnepunsiv, B
KOTOPOM BBIJEIIAETCS HECKOJIBKO ATAIOB.

Sman co30anusi OpuUeHmMuUpoOBOHHOU 0CHO8b npedcmosiwell desmenvhocmu (OO/]). Ydaumecs MoydaroT HHPOPMAIUIO O HENH TPEICTOSIIEH
JESATEIbHOCTH M €€ IpeIMeTe, Y3HAIOT, KaK M B KaKOW IOCJIEOBATEIbHOCTH OHM JOJDKHBI BBIIOJIHATH OPUEHTALIMOHHBIC, UCIIOJHUTEIBCKHE U
KOHTPOJIbHBIE JCHUCTBUA.

B 9 xnacce npu n3ydeHuu XUMuUH 37eMeHTOB B kKadecTBe OO/] BbICTynaeT oOLIMii MIaH XapakTepUCTUKU METAIOB, HEMETAIIOB M MEPEXOIHBIX
3JIEMEHTOB.

Oman @opmuposanus MamepuanvbHol OesamenbHOCmy. Y4Jallluecsl BBIIOJHSAIOT AEUCTBUS BO BHELIHEW (opme, CTAIKUBasCh C CaMHUMHU
peaMeTaMy WM MOJEISMU: BBUICISIIOT TOJOKHUTEIBHOE W OTPUIATEIbHOE 3HAYeHHWE KOHKPETHOTO XMMHUYECKOTO BEIIECTBA MIIM peakuuu B cepe
YeJIOBEYECKON [JEATEIIBHOCT WJIH B OKPYKAIOIEM MHUPE; OINPEACIAIOT XapaKTEpHbIE NPU3HAKM COCTAaBa WM CBOWCTB Ba)KHEHIIMX KJIACCOB
HEOpPraHUYECKUX COEIMHEHUI; CaMOCTOSATENbHO XapaKTEPU3YIOT KOHKPETHbIE XMMHUYECKHE 3JIEMEHTHI; MPOBOAST J1a0OpaTOPHBIE M IPAKTUYECKUE
paloThI; TOTOBAT COOOLICHHSI U MPE3EHTALMU; OCYLIECTBIISIOT IPOEKTHYIO NESTEIbHOCTD 110 BHIOPAHHOM TeMaTHKe.

Oman enewreli peuu. JIEUCTBUS ydaluxcsh BepOalM3ylOTCS B YCTHOM WM NUCHbMEHHOM pEuYd, OHM IPOrOBapUBAIOTCS U YCBAaUBAIOTCSA B
00001ménHOM popme. Tak, ydamrecs 03ByUMBaIOT, KAKYI0 HHPOPMALIMIO HECET XMMUYECKAs CUMBOJIMKA: XUMUUECKUE 3HAKH, XUMUUYECKHe HOpMYIIbl U
YPaBHEHUsI XUMUYECKON peaklny, CMMBOJIUKa [Ieproandeckoil cucteMsl XUMUYECKUX 3i1eMeHToB /. Y. Menneneesa.

Oman enympennei peuu. BepbanbHOe OCBOEHME JEMCTBUSA Npo ceds, MporoBapuBaHue omnepauuil npo ceds, 6e3 BHemHeil peun. [leiicTBue
peayLupyeTcsi, HalpuMmep, MOCI€ MPOBEIEHHOTO YUUTENEM HWHCTpyKTa)ka IMepesl NPaKTHYeCKOM WM J1abopaTOpHOW pabOTON YYEHHK JOJKEH
IIPOrOBOPHUTH €ro Mpo celsi, 0CO3HATh €ro, BHYTPEHHE COTJIACUTHCSA C HUM MJIM BBISICHUTH HEMOHSATHBIE MOMEHTHI; TO e IMPOUCXOJUT MpH pediaexcuu
JUYHBIX JOCTMKEHUM M BbIpaOOTKE IJJaHA MOBBIMIEHHUS UX YpoBHA. OcoOyro BaXHOCTh 3TOT 3Tall UIPAeT MPU BBHIMNOIHEHUH YUYEHHYECKOTO
HCCIIEN0BATEIBCKOrO MPOEKTA.

Humepuopusayus oeticmeus. JlelicTBre CTaHOBUTCS BHYTPEHHUM IMPOIIECCOM, AKTOM MBICIIH, AEUCTBUEM B yME. YUEHUK IepeJl BHIIIOJTHEHUEM
XMMHUYECKOI0 SKCHEPUMEHTA WM pPEelIeHUs] pacy€THOM 3a1auu mo GopMysiaM M ypaBHEHUSM MBICICHHO MPECTaBISET MOCIEA0BaTEIbHOCTh CBOUX
JIEHUCTBUI 110 peann3alii BbIpab0TaHHOTO TUIaHA.

2. Teopernueckue IOJIOKEHHsI Kypca XMMHHM PACKPbIBAIOTCA HA OCHOBE IIMPOKOr0 HCIOJb30BAHMA B O0y4YeHHMH XHMHYECKOIO
IKCIEepPUMeEHTA (Ja00PATOPHBIX OIMBITOB U MPAKTHYECKUX padoT), B TOM YHCIIE U TPOBOJANMOrO B JIOMAIIHUX YCIOBHUSX, @ TAKXKE TEMOHCTPAIIMOHHOTO
JKCIIEPUMEHTA, KOTOPBIN [TOKA3BIBAET YUUTEINb.

3. PazBuTHe MH(POPMALMOHHO-KOMMYHHUKATHBHOH KOMIIETEHTHOCTH 00y4alImMXCcs: oOpamieHne K pa3InYHbIM HCTOYHHKAM XUMHYECKOH
uHpOpMalUY, MOJATOTOBKY HH(OPMAIIMOHHOTO MPOAYKTa M €ro IMpe3eHTalus, yMEHHE BECTH JUCKYCCUIO, OTCTamBaTh CBOIO TOYKY 3PEHHUS U
KOPPEKTUPOBATh MO3ULMIO HA OCHOBE aHAJIN3a aPTYMEHTOB YYaCTHUKOB JIUCKYCCHH.

4. MetanpeIMeTHbIii XapakTep coAep:KaHUsA y4eOHOIr0 MaTepuasa: pealus3alnus CBi3ei ¢ MpeaMeTaMHu He TOJBKO €CTECTBEHHO-HAYYHOTO
LMKJIA, HO U C UCTOPHUEH, INTEPATypOil, MUPOBOM XyJ0KECTBEHHOUN KYJIBTYPOU.
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5. IIpaKkTHKO-OpHMEHTHPOBAHHASI 3HAYMMOCTbH 0TOOpPAa y4eOHOr0 COAep:KAHHS: CBSI3b M3Y4aeMOIro MaTepuaja C >KU3HbIO, (OpMUPOBaHUE
AKOJIOTHYECKON TPaAaMOTHOCTH MPH OOpANICHUH ¢ XUMUYECKHMMH BEIIECTBAMHU, MATepUAIAMU U TMPOIECCAMH, OTBEUYAIOUIUMHU TPEOOBAHUSM IPABHUI
TEXHUKH 0€30MMacHOCTH MPH pabOTe B XMMHUYECKOM KaOMHETE (J1abopaTOpHK) U MOBCETHEBHOM JKU3HHU.

6. JlocTH:keHUS] NPEAMETHBIX, MeTANpPeIMeTHBIX U JHUYHOCTHBIX Pe3yJabTaTOB IOCPEJICTBOM CTPYKTYPUPOBAHUS 3aJaHHUNA TIO
COOTBETCTBYIOIIUM PYOpUKaM:

«[IpoBepbTe CBOM 3HAHHSY,

«[IpumenuTe cBOM 3HAHUSY;

«Mcnonp3yiTe TOMONMHUTENBHYIO0 HHPOPMALIUION;
«BpIpazure CBOE MHEHUEY.

O0mas xapakrepucTuKa yue0OHOro npeamera
[Ipemyiaraemas paboyast mporpaMmMa o XMMHH packpbIBaeT BKJIAJA y4eOHOIO IIpeMeTa B JOCTH)KEHHUE 1ieJieil OCHOBHOIO o011ero o0pa3oBaHus U
olpesieNsieT BaXXHENUIINE coAepKaTeIbHbIe TMHUY MIPEIMETA:
e «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHHS U IPUMEHEHUSI BELLIECTB U MAaTEPUAJIOB;
o  «Xumuueckasn peakyus» — 3aKOHOMEPHOCTU IIPOTEKAHUA U YIIPABICHUS IIPOLECCAMH ITOIYUECHHSI U IPEBPALLECHUS BEILECTB;
o <« Xumuueckuti A3bIK» — OIEPUPOBAHUE CUCTEMOM BAKHEWIINX XUMUYECKHX IIOHATHM, BIIAJICHHE XMMHYECKOM HOMEHKIATypOu H
CUMBOJIMKON (XUMUYECKMMH 3HaAKaMU, GOopMyJaMu U YPaBHEHUSIMH);
o «Xumus u dHcuzHby — COOJIOJICHUE MPABUI XUMHUYECKONW OE€30MacCHOCTH MPH OOpaIleHUH C BEUleCTBaMH, MaTepUallaMUd M XUMHUYECKUMHU
IIpoLeccamMy B IIOBCEHEBHOM KU3HU U HA ITPOU3BOJICTBE.

Kypc opuenTupoBaH Ha ocBoeHHE OOYYaIOIIUMHUCS OCHOB HEOPTaHWYECKOM XMMHUHU M KPAaTKOE€ 3HAKOMCTBO C HEKOTOPBIMHU MOHATHSAMH U
00BbEKTaMU OPraHMYECKOW XMMUH.

B copepxarenvHoll nmuHUM «Bewecmeo» pPacKphIBa€TCs YYCHHE O CTPOSCHHWM aTOMa M BEIIECTBA, COCTaBE M KiIacCHU(UKAIIUU XUMHYECKHX
BELIECTB.

B conepxarenbHON JIMHUU «Xumuueckas peakyus» pacKpbIBaeTCsl YUEHHE O XMMHUECKUX Ipolieccax: Kiaccu(uKalusg XUMUYECKUX peakuil u
3aKOHOMEPHOCTH UX MPOTEKAaHWUsS; KAYEeCTBEHHAass M KOJMYECTBEHHAs CTOPOHBI XMMHYECKHUX IPOLECCOB (Ppacy€rbl MO XMUMHUYECKHM (opMmyiaM U
YpaBHEHUSIM XUMUYECKUX PEaKIINH).

B conepxxarenbHOl aMHUN «Xumuueckuu A361k» HOPMHUPYIOTCS YMEHUS YYaIIMXCsl HA3bIBaTh BEIIECTBa MO (opMysIaM U COCTABIIATH (POPMYIIBI
[0 MX Ha3BaHMSM, 3alMCHIBaTh YPABHEHUS peaklUi U XapaKTepH30BaTh UX, PaCKphIBaTh MHPOPMAINIO, KOTOPYIO HECET XMMHMUYECKas CHMBOJIMKA, B
TOM 4YHCJIE BBIpaXEHHas M B TaOJMYHON (Qopme (mepumoauueckas cucremMa xumuueckux anemeHtoB JI. M. MenneneeBa, Tabnuua pacTBOPUMOCTH
BELIECTB B BOJIE); HMCMOJIb30BaTh CUCTEMY XUMHUYECKHX IOHSATUN JUIS OMUCAHUS XUMHUYECKUX OOBEKTOB (IJIEMEHTOB, BEIIECTB, MaTEpPHAlOB WU
MIPOLIECCOB).
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B coneprxatenbHON JIMHUM «XuMusi U JHCU3HbY PACKPBIBAIOTCS JIOTUYECKHE CBS3H MEX]y CBOMCTBAMH, MPUMEHEHHEM, TIOJYyYCHUEM BEIIECTB B
71a00paTOPHBIX YCIOBHSX M Ha MPOM3BOJACTBE; (hopMUpYyeTCs KyJabTypa O€30IacHOTO M SKOJIOTMYECKH TPAMOTHOTO OOpalieHHs C XMMUYECKUMHU
00BEKTaMHU.

B kxypce 3HaunTenpHas posib OTBOJUTCS XUMHUYECKOMY SKCIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX paboT  JIaOOPaTOPHBIX OMBITOB, (pUKCAITUU
Y aHAJIM3Y X PE3y/IbTaTOB, COOIFOACHUIO HOPM M MPaBUJI O€301aCHOM pabOThl B XUMHUYECKOM KaOuHeTe (J1abopartopun).

Peanuzanus nporpaMMsl Kypca B mporecce 00yueHus MO3BOJIUT 00yJaoIMMCs OHATH POJIb ¥ 3HAYCHNE XUMHUH CPEIIU IPYTUX HAYK O IPUPOJIE,

T. €. PaCKpbITh BKJIa]] XUMHH B (POPMHUPOBAHUE IIETIOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpa. MecTo npeaMeTa B y4eOHOM IJIaHe

Kypc paccunTan Ha 00s3aTenbHOE U3YyUCHHE IpeaMeTa B 00bEMe 2 Jaca B HeZleqo B 9 Kiaccax.

[IpemiaraemMselii Kypc XOTs B HOCUT OOILICKYJIbTYPHBIH XapaKTep M HE CTaBHUT 3a7ady Mpo(ecCHOHATBHON MOATOTOBKH OOYUYAIOIIMXCS, TEM HE
MEHEee T03BOJISIET UM OIPEACTUTHCS C BBIOOPOM Mpoduist 00ydeHus B cTapIIe IKoJIe.

JInuHoOCTHBIE, MeTanpeAMeTHbIE M NIPeAMeTHbIe Pe3yJIbTaThl 0CBOCHUSI Kypca XMMHUHU
1o 3aBepiieHHIO Kypca XMMUU B 9 Kilacce Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHuUsl BBITYCKHUKH OCHOBHOM IIKOJIBI JIOJDKHBI OBJIAJIETh
CJICAYIOIIMMU Pe3yJIbTaTaAMU:

1. JInyHOCTHBIE Pe3yJIbTaThI:
1) ocosnanue cBoei ITHUYECKON MPHUHAICIKHOCTH, 3HAHUE HCTOPUH XMMHUH U BKJIaJa POCCUHCKON XUMUYECKOW HAYKH B MHPOBYIO XUMHIO;
2) (popmuposanue OTBETCTBEHHOTO OTHOIICHHUS K MO3HAHUIO XUMHH; TOTOBHOCTH M CIIOCOOHOCTH YYAaIMXCs K CAaMOPAa3BUTHIO ¥ CaMOOOpa30BaHUIO Ha
OCHOBE U3YYCHHBIX (DAKTOB, 3aKOHOB M TEOPHI XMMHUH; OCO3HAHHOTO BBIOOpA M MOCTPOSHUE WHANBUIYAIBHOW 00pa30BaTeIbHON TPACKTOPHH;
3) popmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa, HEOThEMJIEMOM YaCTh0 KOTOPOU SABJISICTCS XUMHUYECKash KapTHHA MHPa,
4) osnadeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTUKU, B TOM YHCIIE U XUMHUYCCKUM;
5) ocsoenue conuanbHBIX HOPM, MPABHI TOBEIACHUS, pojie ¥ (OpM CONMANBHOW XH3HH B COIMYME, NPUPOJEC M YaCTHOW >KU3HH Ha OCHOBE
IKOJIOTHYECKOM KYJIBTYphI U 0€30MaCHOTO OOpaIlieH sl ¢ BEIIECTBAMH U MaTepHalaMH;
6) opmuposanue KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH CO CBEPCTHHKAMHU M B3POCIIBIMH B IMPOIlECCe 00pa3oBaTeIbHOM, OOIECTBEHHO
MOJIC3HOM, Y4eOHO-MCCIIeIOBATEIbCKON, TBOPUYSCKON U IPYTUX BHJIOB JCSITEIBHOCTH, CBA3aHHBIX C XUMHUEH.

2. MeTanpeaMeTHbIe pe3yJibTaThl:
1) onpeoenenue neneit coOCTBEHHOTO 00YUYCHHUS, TTOCTAHOBKA U (POPMYIIUPOBaHUE Jis ceOsl HOBBIX 3a71a4;
2) nianuposanue MyTEH JOCTHKEHUS JKEITaeMOr0 pe3yiibTaTa 00yUYeHUsI XUMHH KaK TEOPETHUECKOTO, TaK U IKCIIEPUMEHTAILHOTO XapakTepa;
3) coommecenue cBOMX IEHCTBUU C TUTAHUPYEMBIMH PE3YJIbTaTaMH, OCYujecmeielue KOHTPOJS CBOCH JCSITEIbHOCTH B TPOIECCE JTOCTHUKCHUS
pe3yiabTara, onpedeierue COCOOOB ICHCTBUN MPHU BBIMOJHEHUH Ja0OPATOPHBIX M MPAKTUYECKHX PabOT B COOTBETCTBHH C MPAaBUIAMU TEXHHUKH
0E30IMacHOCTH;
4) onpeodenenue AICTOYHUKOB XMMHYCCKON HH(DOPMAIHH, TOJyJIeHNE U aHAIN3 e€, Co3anne HHPOPMAIHOHHOTO MIPOAYKTA U €0 MPE3CHTAIHS;
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5) ucnonv3osanue OCHOBHBIX MHTEJUICKTYalbHBIX OIEpallWil: aHaIM3a U CHHTE3a, CPAaBHECHHS U CHCTEMAaTH3alUH, 00OOLICHHS W KOHKPETH3allHH,
gvlsNeHUe TIPUUNHHO-CIICCTBEHHBIX CBSI3€H U nocmpoeHue JOTUYECKOTO PACCYKICHHS W YMO3AKIIOUEHHs (MHIYKTUBHOTO, NEAYKTHBHOIO M IO
aHAJIOTUH) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJICPIKAHMS;
6) ymenue co3aBaTh, MPUMEHSATH M IPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICIIH ¥ CXEMBI JIJISl PELICHUS YUCOHBIX U TI03HABATENILHBIX 337134,
7) gpopmuposanue N pazsumue 3KOJIOTHYSCKOTO MBIIIICHHS, YMEHHE MPUMEHSTH €ro B O3HABATEIbHON, KOMMYHUKATHBHOM, COIIMAIBHON MPAKTUKE
1 Ipo(peCcCHOHANTBHON OpUEHTALINY;
8) eenepuposanue unei u onpeneneHue CPEICTB, HEOOXOAUMBIX JUIS HX PEATU3ALIUH.

3. IlpeameTHbIE pe3yabTAThI:
1) ymenue 0003HAUATH XMMHYECKHE O3JIEMEHTHI, Ha3blBaTh MX M XapaKTEpPHU30BaTh Ha OCHOBE MOJIOKCHUS B mHepuoauueckoit cucreme JI. .
Menneneesa,
2) ¢hopmynuposanue U3yUYCHHBIX TIOHITHIA: BELIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE M CIIOKHOE BELIECTBO,
XUMAYECKas Peaklusi, BUIbI XUMHUYECKIX PEAKIUH U T. II.;
3) onpedenenue 1o GopMyiamM COCTaBa HECOPTAaHUYECKUX U OPraHMYECKUX BELIECTB, BAJICHTHOCTH aTOMOB XMMHUYECKUX DJIEMEHTOB WIIM CTCHICHU HX
OKHCJICHUS;
4) nonumanue nHGOPMAIMH, KOTOPYIO HECYT XUMUYECKHE 3HAKU, HOPMYJIbI U YPaBHCHHUSL;
5) ymenue xknaccugpuyuposams npocTbie (METAIIBI, HEMETAIUIBI, 0JIaArOPOIHBIC Ta3bl) U CIOXKHBbIC (OMHAPHBIC COCAMHEHHS, B TOM YHCJIC U OKCHJBI, a
TaK)Ke TUAPOKCUIBI — KHCIOTHI, OCHOBAaHUS, aM(OTEpPHbIE THAPOKCUIBI — H COJIHM) BELIECTBA,
6) gopmyruposanue TEPUOJUUYECKOTO 3aKOHA, 0OBSCHEHUe CTPYKTYpbl W UH(OpMAIMK, KOTOPYIO HECET MEepHOAMYEcKas CHCTEeMa XHUMHUYECKUX
anemenToB J. 1. MenaeneeBa, packpvimue 3Ha4eHUs IEPUOTUYECKOTO 3aKOHA;
7) ymeHue xapaxmepuzo6ams CTPOSHHE BEIIECTBA — BUJIbI XUMHUECKHUX CBS3EH M THITbI KPHCTAIUTMYECKUX PEHIETOK;
8) onucanue cTpoeHHs aTOMOB XUMHYECKHUX JIEMEHTOB C MOPsIKOBBIMU HOMepaMu 1—20 u 26, omobpasicenue uX ¢ TIOMOIIBIO CXEM;
9) cocmasnenue GopMya OKCHIIOB XMMUYECKHX JIEMEHTOB U COOTBETCTBYIOIIUX UM THIPOKCHIIOB;
10) wHanucanue cTPyKTypHBIX (HOPMYT MOJEKYJSIPHBIX COCAWHEHHH | (OPMYJIBHBIX EIMHHUII HOHHBIX COCJMHCHUI MO BAJICHTHOCTH, CTEHCHU
OKHCJTICHHS WJIN 3apsly HOHOB,;
11) ymenue gpopmynuposams OCHOBHBIC 3aKOHBI XHMHHU: MOCTOSHCTBA COCTaBa BEIECTB MOJICKYJSIPHOTO CTPOCHUS, COXPAHEHHS MAacCChl BEIECTB,
3aK0H ABOTaJIpO;
12) ymenue gpopmynuposams OCHOBHBIE TIOJIOKEHUSI aTOMHO-MOJICKYJIIPHOTO YYCHUS U TEOPUH AIICKTPOTUTUIECKON IUCCOIHAIIIH;
13) onpeoenenue npu3HAKOB, YCIOBUMN MPOTEKAHUS W MPEKPAIICHHUS] XUMUYECKIX PEaKIIni;
14) cocmaenenue MONEKYISPHBIX ypPaBHEHHH XHMHUYECKHX pEaKIWH, MOATBEPXKAAIOMIMX OOIIMEe XHMHUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIIECTB M OTPAXKAIOIINX CBSI3U MEXIY KIIACCAMH COCIMHECHUH;
15) cocmaenenue ypaBHEHUI peakIMii ¢ y4acTHEM JICKTPOJIUTOB TaK)Ke B MIOHHOU (opme;
16) onpedenenue No XUMHUYECKUM YPaBHEHUSM MPUHAIICIKHOCTH PEAKIMIA K OMPEACTIEHHOMY TUITY WK BHILY;
17) cocmaenenue ypaBHEHHI OKUCITUTEIHHO-BOCCTAHOBHUTEIILHBIX PEAKIHI C TOMOIIBIO METO/IA dJIEKTPOHHOTO OallaHca;
18) npumenenue MOHATUI KOKUCICHUE» M «BOCCTAHOBJICHUEY IS XapaKTEPUCTUKU XUMUIESCKUX CBOMCTB BEIECTB;



19) onpedenenue c NTOMOIIBIO KAYECTBEHHBIX PEAKIMI XJIOPH/-, CyIb(}aT- 1 KapOOHAT-aHUOHOB M KATHOHA aMMOHHUS B PaCTBOPE;
20) obwsicHenue BIASHYS Pa3TUUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIHIA;
21) ymenue xapaxmepu3oéams TOJIOKECHHE METAUIOB U HEMETAJUIOB B IIEPUOANYECKOIN CHCTEME JJIEMEHTOB, CTPOCHHE MX aTOMOB U KPHCTAJUIOB,
o0mue puU3nIecKrue 1 XUMUYECKHE CBOMCTBA;
22) 06vscHeHue MHOTOOOpa3Hs IIPOCTHIX BEIIECTB SBJICHHEM aJUIOTPOIHU C YKa3aHUEeM € IIPHYHH;
23) ycmarnogneHue pasnuyuuil THAPO-, MUPO- U DICKTPOMETALTYPIHH U ULIOCHPUPOSAHUe ITUX Pa3InYMi MPUMEPaMH MPOMBIIUICHHBIX CIIOCOOOB
IIOJTyYEHUS] METAJIIOB,;
24) ymenue oasams o010 XapakTepucTuKy 35emMeHToB |, 11, VIIA rpymm, a Taxke Bogopoia, KUCI0opo/a, a3oTa, cepsl, hochopa, yriepoaa, KpeMHHUS
1 00pa30BaHHBIX UMM IPOCTHIX BELIECTB M Ba)KHEHIINX COEAMHEHUH (CTpOEHHUE, HAXOXAEHUE B IPUPOE, MOJIyuyeHHe, (pU3nuecKkue U XMMHUYECKHUe
CBOIMCTBA, IPUMEHEHUE);
25) ymenue onucvleams KOPPO3UIO METAILIOB U CIIOCOOBI 3aIKUTHI OT HEE,
26) ymenue npouzeo0umv XUMHUYECKUE PACUYETBI C HCIOJIB30BAHUEM IOHATHUH «MaccoBasi JIOJsS BEIIECTBA B CMECH», «KOJIHMYECTBO BEIECTBAY,
«MOJISIPHBIN 00BEM» MO (GOpMyJIaM U YPABHEHUSAM peaKiuii;
27) onucaHue CBOWCTB U MPAKTUYECKOTO 3HAUYCHHSI U3YYCHHBIX OPraHMUYECKHUX BEIICCTB;
28) evinonnerue 0003HAYCHHBIX B IPOTrPAMME IKCIIEPUMEHTOB, PACHO3HAGAHUE HEOPTAHUIECKHUX BEILIECTB I10 COOTBETCTBYIOLIMM MPHU3HAKAM;
29) cobarodenue ipaBmil 0€30MACHO PadOTHI B XUMUYECKOM KaOuHeTe (J1abopaTtopun).
Oco0ble 0O6pa3oBaTebHbIE TOTPEOHOCTH 00yJaroIUXCs, A5 KOTOPBIX pa3paboTaHa AanTupoBaHHAas NporpaMMa

B cootBercTBUM ¢ 3akoHOM 00 oOpa3zoBanum B Poccuiickoii ®@enepanun Ne273-D3, B oOpa3zoBaTenbHON OpraHU3allid JOHKHBI CO37aBaThCSA
crienuanbHble 00pa3oBaTelIbHbIE YCIOBHS, COOTBETCTBYIOLIME 0COOBIM 00pazoBaTeIbHbIM NOTpeOHOCTIM oOydatonmxcs ¢ OB3 (ct. 79. I1.3 3akoHa 06
oOpazoBanuu B Poccuiickoit ®@enepanun Ne273-®D3). CoBOKYNHOCTh CHELUATbHBIX 00pa30BaTENIbHBIX YCIOBHUW MO3BOJISIET PEA30BATh E€IUHYIO
00pa3oBaTEeNbHYI0 U COLMOKYJIbTYPHYIO CpeAy 0Opa30BaTelbHOM OpraHu3alld, OCHOBAHHYIO Ha 00€CHEYeHUM JOCTYMHOCTH M BapHAaTUBHOCTH
oOpaszoBanusi oOyuatomuxcst ¢ 3[IP. [Insg storo cucrema crnenmanbHbIX 0Opa30BaTENIbHBIX YCIOBUH B 00pa30BaTeNbHON OpraHU3allMu JO0JDKHA
COOTBETCTBOBATh OCOOBIM 00pa30BaTeNbHBIM NMOTpeOHOCTAM oOydatomuxcs ¢ 3IIP moapocTkoBoro Bo3pacta u odecrneunBars 1updepeHInpoBaHHbI N
TICUXO0JIOTO-TIEIaTOTHYECKUN TTOAXO0 K 00pa30BaHHUIO 00YyJArOITIXCS.

IIcuxoJsioro-negarornyeckne 0COOEHHOCTH 00y4aIOIIUXCH € 321eP/KKOH IICUXUYECKOT0 pa3BUTHS
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus
O6ummu s Bcex oOywaromuxcs ¢ 3P sgBisroTcs TpyIHOCTH NPOU3BOJIBHOM CaMOpPETYJISAIMM, 3aMEAJICHHBI TEeMI W HepaBHOMEPHOE
Ka4yeCTBO CTAHOBJICHHS BBICIHINX IICUXWYCCKUX (bYHKI_[I/II\/’I, MOTHUBAIIMOHHBIX M KOTHHUTHBHBIX COCTABJIIIOIINX MMO3HaBaTEIILHOM JCATCIIbHOCTH. ,HJ'ISI
3HAYUTENbHOM yacTu oOydatoumuxcs ¢ 3[IP tunuuen neguuuT HE TONBKO MO3HABATENbHBIX, HO U COLMAIbHO-NEPUEHTUBHBIX U KOMMYHHKAaTHBHBIX
CIOCOOHOCTEH, HEPEAKO CONMPSKEHHBIN ¢ MpobieMaMy TOBEIEHUSI ¥ SMOIIMOHATIBHON PETYIIALNU, YTO B COBOKYITHOCTH 3aTPYyIHSAET UX MPOAYKTUBHOE
B3alMO/JIEHCTBUE C OKPYKAIOIIUMH.
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C mepexo oM OT COBMECTHBIX Y4E€OHBIX NEHCTBUH IO/ PYKOBOJCTBOM YUYUTENS K CaMOCTOSITENbHBIM K obOydaromemycs ¢ 3I1P naumnaior
NPEObSBIATECS TPEOOBAHMS CAMOCTOSTEIHLHOTO ITO3HABATEIBHOTO TIOMCKA, IIOCTAHOBKM YUYEOHBIX L€Jlel, OCBOCHHS M CaMOCTOSITEIHHOTO
OCYILIECTBIICHUS KOHTPOJIbHBIX U OLICHOYHBIX JACUCTBUMN, IPOSBICHUS HHUIIMATUBBI B OpraHu3anuu yueoHoro corpyauundectna. [lo mepe B3pocienus y
MOJIPOCTKA MPOUCXOAAT Ka4eCTBEHHOE IpeoOpa3oBaHue YUeOHBIX NEHCTBUN MOJEIMPOBAHMS, KOHTPOJIS, OLCHKH U MEPEX0J] K Pa3BUTUIO CIOCOOHOCTH
MIPOEKTUPOBAHMS COOCTBEHHOMN y4eOHOM 1eATeNbHOCTH U MOCTPOCHHIO )KU3HEHHBIX IIJIAHOB BO BPEMEHHON MEPCIIEKTUBE.

XapakTepHOH 0COOCHHOCTHIO MOAPOCTKOBOTO MEPUOJIa CTAHOBUTCS Pa3BUTHE (OPM MOHSATHHHOTO MBIIUICHUS, YCIOXKHSAIOTCS UCIIOIb3YyeMble
KOMMYHHMKATHUBHBIE CpPEACTBA M CIOCOOBI OpPraHM3alMM y4eOHOrO COTPYAHHYECTBA B OTHOUICHHMSIX C YYUTENISIMU M CBEPCTHUKAMH. AKIEHT B
KOMMYHHUKAaTHBHON JI€ATEIPHOCTH CMEIIAeTCsI Ha MEXKIMYHOCTHOE OOIIEHHE CO CBEPCTHUKAMH, KOTOpPOE NpUOOpeTaeT i O0y4aroIierocs
MOJPOCTKOBOTO BO3pacTta 0coOyr 3HAYMMOCTh. B ITUYHOCTHOM pa3BUTHUU MPOUCXOASIT MHOTOUMCICHHBIE KAaueCTBEHHBIE W3MEHEHHUS MPEKHUX
MHTEPECOB U CKJIOHHOCTEH, KAa4eCTBEHHO H3MEHSIOTCS CAaMOOTHOILIEHHWE M CaMOOLIEHKa B CBSI3U C MOSBJIEHUEM Y IOJPOCTKA 3HAYUTENIbHBIX
CyOBEKTUBHBIX TPYJAHOCTEH U nepexxkuBanuii. K geBSToMy Kiaccy 3aBepIlaeTcsl BHYTPEHHsISI IEPEOPUEHTAIUS C IPABUIJI M OTPAaHUYEHU, CBA3aHHBIX C
MOpaJIbI0 TOCIYIIaHWs, Ha HOPMBI IMOBEIEHHS B3pOCibIX. Clenyer ydYuThIBaTh Psii OCOOCHHOCTEH MOIPOCTKOBOTO BO3pacTa: OOOCTPEHHYIO
BOCIIPUMMYHUBOCTh K YCBOCHHUIO HOPM, IEHHOCTEN U MOJEJIeH MOBEICHMUS; CJI0KHbBIE [TOBECHUYECKUE MTPOSIBICHUS], BBI3BAaHHBIE IPOTUBOPEUUEM MEKIY
NOoTPeOHOCTRIO B TMPH3HAHUU MX CO CTOPOHBI OKPYXAIOIUX M COOCTBEHHOW HEYBEPEHHOCTBHIO; M3MEHEHHE XapakTepa W cmocoba oOIeHus u
COIIMAJILHBIX B3aUMOJIEHUCTBUII.

[Tpouiecc B3pocienus y nereir ¢ 3[IP ocnoxHsieTcs XapaKTepHBIMU JUIsl JAHHOW KaTeropuu OCOOCHHOCTsAMHU. Y oOydatomuxcst ¢ 3[IP
MOJIPOCTKOBOT'O BO3pPAcTa 4acTO HAOII0IAI0TCS MPU3HAKU JTUYHOCTHON HE3PEIOCTH, MHOTHE U3 HUX YPE3MEPHO BHYIIAEMbI, HE CIIOCOOHBI OTCTauBaTh
cOOCTBEHHYI0 Mo3ulni0. OcoOble CIOXKHOCTH MOTYT CO3JaBaThb HapyLIEHUS NPOU3BOJILHOW pETyIsSUUU: A IIKOJbHUKOB YacTO XapaKTEpHBI
HMMITYJIbCUBHBIE PEAKIMU, OHM HE MOTYT CAEpPKUBaTh CBOM CTPEMJICHHS M TOPBIBBI, HE KOHTPOJUPYIOT MPOSBICHUS HMOIMHI, CKIOHHBI K
MepeMEHYMBOCTH HacTpoeHusa. B nemom y Bcex oOyuvaronuxcsi ¢ 3[1P ormeuaercst ciabas crmocoOHOCTh K BOJICBBIM YCHJIMSIM, HallpaBJICHHBIM Ha
MPEeOI0JICHNE YUEOHBIX U HHBIX 3aTPyTHEHUH.

V¥ noapoctkoB ¢ 3IIP He chopMupOBaHbI BHYTPEHHUE KPUTEPUU CAMOOLIEHKH, YTO CHHM)KAe€T MX YCTOMUMBOCTH K BHEIIHWM HETAaTUBHBIM
BO3/ICUCTBUSIM CO CTOPOHBI OKPY)KAIOLIMX, MPOSIBISETCS B HECAMOCTOSTEIBHOCTH M INAOJOHHOCTH cyxiaeHuil. OOyuwaromuecs ¢ 3IIP Hepeako
JEMOHCTPUPYIOT HEKPUTUYHO 3aBBILICHHBIN YPOBEHb NPUTA3AHUN, IPOSBIEHUS ArolieHTpu3Ma. HepoctaTku caMoperynisiiiui CHUXKaoT CIOCOOHOCTh K
MJITAHUPOBAHUIO, TPUBOJAT K HEONPEAEICHHOCTH NHTEPECOB U )KU3HEHHBIX MEPCIEKTHB.

[Ipu opranuzanuu oOy4yeHUS Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHUs BaXHO YUYUTHIBATH OCOOEHHOCTH IO3HABATEILHOTO Pa3BUTHS,
HMOIMOHAIBHO-BOJIEBOI U TMYHOCTHOH cepsl oOyuaronuxcs ¢ 3I1P, cnenuduky ycBoeHnss UM yueOHOTO MaTepuala o XUMHUH.

Ocobennocmu no3nasamenvHoil cghepot

CBoeoOpa3ne IMO3HABATEIBHOW JIEATEIBHOCTH TIPH 3aJCPXKKE ICHXUYECKOTO PAa3BUTHS SBJISCTCS OJIHOM W3 OCHOBHBIX XapaKTEPHCTHK B
CTPYKTypEe HapyIIeHHs, MOCKOJIbKY CBS3aHO C TEPBUYHBIM COCTOSSHHEM (YHKIIMOHATBHOW W/WIW opraHmueckoil HemoctatouHoctu [[HC. V
nozapoctkoB ¢ 3[IP coxpaHstoTCs HEAOCTAaTOYHBIH YpOBEHb C(POPMHUPOBAHHOCTU IO3HABATEIbHBIX IMPOLECCOB M MOHMKEHHAs MPOIYKTHBHOCTH
WHTEJJIEKTYalTbHO-MHECTUYECKOM I TEIbHOCTH.
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CoxpaHsitoTcsl HeyCTOWYMBOCTh BHUMAHUS, TPYJAHOCTH NEPEKIIIOYEHUS C OJHOTO BUA JESITEIbHOCTH Ha JPYroi, MOBBIIIEHHbIE HCTOLUIAEMOCTh
U MPECHIAEMOCTh, OTBIEKAEMOCTh Ha ITIOCTOPOHHUE Pa3/IpakKUTENH, YTO 3aTPYIHSET MOCIEI0BATEIbHOE U KOHTPOJIUPYEMOE BHIIIOJHEHUE JUIMHHOIO
pszia onepanuii.

CMBICTIOBBIE TIPHEMbI 3allOMUHAHHS JIONTO HE (GOPMHUPYIOTCS, NPEBAIMPYET MEXAaHMUYECKOE 3ay4YMBAaHUE, YTO B COYETAHHH C WHBIMU
HE/I0CTaTKaMU MHECTHUYECKON AEATENbHOCTH HE MOKET 00eCIeUnTh IPOYHOI0 3alIOMUHAHUS MaTepHaa.

B 3HaunTenbHON cTemeHHM CcoXpaHseTcss HeC(OPMHPOBAHHOCTb MBICIUTEIBHOW MAEATENbHOCTH Kak Ha MOTHMBAlMOHHOM, Tak M Ha
olepalMoHaIbHOM YpOBHsX. B wactHocTH, 0oOy4aromuecs ¢ 3IIP neMOHCTpUPYIOT cl1a0ylo IO3HABATENIBHYIO M NTOMCKOBYIO aKTUBHOCTh B PEIICHUU
MBICIMTENBHBIX 33]a4, MOBEPXHOCTHOCTh MpPU BBIOOpE crocoba IEHCTBHs, OTCYTCTBUE CTPEMIICHHS K MOWUCKY PpalMOHAIBHOTO perieHus. B
ONEPALMOHATBHBIX XapaKTEPUCTHKAX MBIIUICHUS OTMEYarTCsl TPYAHOCTH MPH BBINIOJHEHWU JIOTMYECKMX JAEUCTBUM aHanmM3a W CHUHTE3a,
KIaccu(uKanum, CpaBHEHUS 1 0000IICHN S, OCHOBAaHHBIX HA aKTYaJIM3aIlMH CYIECTBEHHBIX IIPU3HAKOB OOBEKTOB.

TpyIHOCTH BBI3BIBAET IOCTPOEHHUE JIOTMYECKUX PACCYXKIEHUHM, ONMPAIOIIMXCS HAa YCTAHOBJIEHHWE NPUYMHHO-CIIEJCTBEHHBIX CBs3eH, Ha
HEO0XO0IMMOCTh JOKa3aTeIIbHOTO 0OOCHOBAHUS OTBETA, CIIOCOOHOCTH JIeaTh BHIBOJ] HA OCHOBE aHaJK3a MoxydeHHoN nHpopmanuu. [logpocrok ¢ 3I1P
3aTPYAHSAETCS B OCYILECTBJIEHUH JIOTHYECKOH olepaluy nepexosna OT BUJIOBBIX NPHU3HAKOB K POJOBOMY IOHATHIO, B 0000OLIEHUH, UHTETPUPOBAHUU
uHGOpPMAMK W3 PA3IMYHBIX HCTOYHUKOB, B TIOCTPOCHHWHU MPOCTEHINMX NPOTHO30B. ClieayeT OTMETHTh, YTO YacTO BO3HHMKAIOT TPYIHOCTH
HCIOJIb30BAHUS MBICIUTENbHON onepannu, chOpMUPOBAHHONW HAa OHOM y4eOHOM Marepuaie, B paboTe ¢ IpyruM MaTepuaioM WIM B U3MEHHUBIIUXCS
YCIIOBUSIX CXOJIHBIX 3a]1ay.

[Tpu BeIMosIHEHNH Ki1accuPUKaLUU, 0ObEAMHEHUH NIPEIMETOB U SIBJICHUI B IPYIIIBI 110 ONPEIeIEHHBIM IPU3HAKaM CIIOKHOCTH BO3HHUKAIOT MU
CaMOCTOSITEIbHOM ONPEJIETICHUH OCHOBAaHUS I KJIaCCU(PHUKALIMU U €T0 BepOalbHOM 0003HAUYEHHUU.

[TonsTHitHble (POPMBI MBILUIEHUS JTOJATO€ BpeMsl HE JIOCTUTAlOT YPOBHS HOPMAJIbHOTO PAa3BUTHUS, 3aTpyJHSETCS Mpolecc aOCTparupoBaHus,
OTEPUPOBAHUSl TMOHATHSAMM, BKIIOYEHMs] TOHATUNH B paszHble CUCTeMbl 0000uieHus. Bce 3TO OCHOXKHSETCS HEIOCTaTOYHOW CIIOCOOHOCTHIO K
HCMOJIb30BAHUIO 3HAKOBO-CUMBOJNMYECKHX cpeacTB. IlkompHuku ¢ 3[IP HyxnmaioTcs B CONPOBOXAEHUH M3Y4YEHUS MPOTPaMMHOIO MaTepHala
JIOTIOJIHUTEIBHON BU3yalH3aliel, KOHKpeTH3auei, mpuMepaMu, CBS3bI0 C TPAKTUYECKUM OIBITOM.

Jns obyuaromuxcs ¢ 3[1P moapocTkoBoro Bo3pacta XxapakTepHa ci1ab0oCTh peueBON Peryisiiuu AeHCTBUM, OHU UCHBITHIBAIOT 3aTPyJHEHUS B
pedeBoM opOpPMIIEHNH, HE MOTYT CIJIAHUPOBATh CBOM JEHCTBUS U J1aTh O HUX BEpOAJbHBIN OTYET.

Ocobennocmu peueeozo pazeumus

V¥ obyuarontuxcs ¢ 3[1P nonpoctkoBoro Bo3pacra coxpaHstoTcs HEAOCTATKU (POHEMATUYECKON CTOPOHBI PEeUYH, OHH MPOJOJIKAIOT CMELINBATh
OIMO3UIIMOHHBIE 3BYKH, 3aTPYIHSAIOTCS BBIOIHATH (poHEMaTHUecKuil pa30op cioBa. Y HUX OCTAIOTCS 3aMEHBI M CMEIICHUsI OYKB Ha MUCbME, Hed eTKast
VKLU U OTAeNIbHbIE HapYyIIeHHsI 3BYKO-CJIOTOBOM CTPYKTYPbI B MaJIO3HAKOMBIX CIIOXKHBIX CIIOBAX.

HaBpiku cnoBooOpazoBaHust (GOPMUPYIOTCS CEUU(UYHO M € 3aM03JaHHEeM; OOydYaloIIMMCS CIIOXKHO OOpa3oBbIBaTh HOBBIE CJIOBA
MIPUCTABOYHBIM U Cy((HUKCATBHBIM CIIOCO0aMU B pa3IMYHbBIX YACTSIX PEUH, OHHU JOMYCKAIOT arpaMMaTU3Mbl KaK B YCTHOW, TaK M B MMCbMEHHOM peun.

[Togpoctku ¢ 3IIP UCTIBITHIBAIOT CEMaHTUYECKUE TPYAHOCTH, OHU HE MOTYT ONUPAThCs HAa KOHTEKCT JJIsl MOHMMaHMsI 3Ha4€HUsI HOBOT'O CJIOBA.
OO0eHEeHHBIH CI0BApHBIN 3arac 3aTpyAHIET peueBoe opopmileHHEe BbICKa3bIBaHUS, OTpaXKarolleecss Ha KayeCTBE KOMMYHUKALINU.
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B peun oGyuarontuxcs ¢ 3[IP npeBanupyroT cymiecTBUTedbHbIE U riiaroibl. KpaiiHe peako JeTH HCIOJNIb3YIOT OLEHOYHBIE MpuiaraTelibHbIe,
4aCTO 3aMCHAIOT CJIOBa «TaMIlaMHu», HC BCCTJa MOAXOAAINHMMU II0 CMBICITY. Paznnuenne HpI/I'-IaCTI/If/'I u I[eerI/I‘IaCTI/Iﬁ 3aTPYAHCHO, IMO3TOMY
XUMHUYECKHUE PEAKI[MHU OMUCHIBATH 00YYAIOIIUMCS JJOCTATOUYHO CIIOKHO.

B camocrosarensHOl peun obOywarommmces ¢ 3IIP cinokHO momduparh W HMCHOJIB30BATh CHHOHMMBI M AQHTOHUMBI, OHM HE IOHHMAIOT
(bpa3eonoru3MoB, HE HCITIOJIB3YIOT B CAMOCTOSITEIbHON peul 00pa3Hble CPaBHEHUSI.

Y oOyuarommxcs ¢ 3IIP moapocTKOBOrO BO3pacTa COXPAHSIOTCA CHENU(PUYESCKHE HApPYIICHUS NHChMa, OOYCIOBIMBAIOIINE OOJBIIOE
KOJIMYECTBO opdorpaduueckux 1 MyHKTYyallMOHHBIX OIIMOOK B HATMCAHUHM XUMUYECKHX TEPMUHOB B TOM YHCIIE..

Hapymenne B ycBOGHHH M UCTIOIB30BaHUN MOP(OIOTHYECKOro M TPAAUIMOHHOTO MPUHIMIIOB opdorpaduu nposBisercs B pa3HOOOPA3HBIX U
MHOTOYUCIICHHBIX opdorpaduueckux ommubkax. [Ipu mocTpoeHUH MNPEenoKEeHUN MIKOJBHUKHU JIOMYCKAlOT CHUHTAaKCHUYECKHE, IpaMMaTU4YeCKue U
CTHUJIIMCTUYCCKUC OIHI/I6KI/I. HpI/I IIOBBIIICHUHU CTCIICHU CAMOCTOATCIIBHOCTU ITMCHbMEHHBIX pa60T KOJIMYECTBO OLIMOOK YBCINYHNBACTCA.

Ocobennocmu IMOUUOHATLHO-TUYHOCIMHOIL U PE2YyNAMOPHOIL cghepbl

HCHTpa.HI)HBIM IMPU3HAKOM 3aJCPKKHU IMCUXUYUCCKOTO pa3BUTUA JIIO6OI\/1 CTCIICHH BBIPA)KCHHOCTHU ABJIACTCA HECAOCTATOYHAA C(i)OpMI/IpOBaHHOCTI)
camMoperyisanui. B moJpocTKoBOM Bo3pacTe MpOU3BOJIbHAs perymsuus Bce emle octaerca Hespenoi. [logpoctku c¢ 3IIP nerxko orBiekarorcs B
IIpOLIECCE BBIMOJIHEHUS 3aJjaHUi, COBEpPIIAIOT UMITYJIbCUBHbIE JIEHCTBUS, PUCTYIAIOT K paboTe 0€3 IpeaBapUTEIbHOrO IIIaHUPOBAHUS, HE TPOBO AT
MPOMEXYTOUYHOTO KOHTPOJSI, @ TIOTOMY M HE 3aMedaroT cBoux omwuOok. llIkompHUMKaM ObIBaeT TPYIHO AOJITO yIEPKUBAThb BHUMaHHE Ha OJHOM
npenMere win jaeiictBun. OtMedaercs Hec(hOopMHUPOBAHHOCTh MOTHUBAIMOHHO-IIEICBOH OCHOBBI YUEOHOW JIEATEIHHOCTH, YTO BHIPAXKACTCS B HU3KOM
MTOMCKOBOW aKTUBHOCTH.

[To mpuumnHe crnabol camMOperymsiuu U CKIOHHOCTH K SMOIMOHAIBHOM Je30praHu3aiuu aesTeabHocTH obydaronuecs: ¢ 3[IP HyxnmaroTcs B
MTOCTOSIHHOM MOIEP’KKE CO CTOPOHBI B3POCIIOT0, OPTaHU3YIOIEH U HAMIPaBIAIOIIEeH TOMOIIIH, 8 UHOT/IA U B PYKOBOJSIIEM KOHTPOJIE.

TpyaHocTH pa3BUTHSL BOJEBBIX IpoleccoB y oOydaromuxcs ¢ 3IIP moapocTkoBoro Bo3pacta NPUBOAIT K HEBO3MOXKHOCTH YCTOMYHMBO
MOTHBHUPOBAHHOTO YIPABICHUS CBOMM moBefeHreM. CnaboCcTh SMOIIMOHATIBLHON PETYISIUU MPOSIBISIETCA Y HUX B HECTAOMIBHOCTH SMOIIMOHAIBHOTO
(1)0Ha, HEAOCTATOYHOCTHU KOHTPOJIA HpOSIBJ'IeHI/II\/’I 3MOHPII>1, CKJIOHHOCTH K a(i)(i)CKTI/IBHI)IM peakuuAaM, pa3apaKuTCIbHOCTH, BCIIBLUIbBYUBOCTH.

HenocratouHoe pa3BuTHE SMOIMOHAIBHONW c(ephl XapakTepu3yloTCS TMOBEPXHOCTHOCTBIO M HECTOMKOCTHIO HOMOILMMA, CHUKEHHOU
CIIOCOOHOCTBIO K BepOaIu3aluu COOCTBEHHOTO IMOIIMOHAIBHOTO COCTOSIHUSI, O€JHOCTHIO IMOITMOHAIBHO-IKCIPECCUBHBIX CPEJCTB B OOIICHUH C
OKPYKaIOIIUMHU, CIa00CThI0 PeIIEKCUBHON MO3UINH, Y3KUM PETepTyapoM CIOCOO0B aJeKBaTHOTO U AU(PPEPEHIIMPOBAHHOTO BBIPAKEHUS SMOLIUN U
OMOIMOHAJIIBHOTO p€arupoBaHys B PA3JIMYHBIX ) KU3HCHHBIX CUTyallUiIX.

VY obOyuatoruxcs ¢ 3I[1P HapymieHo pa3BUTHE CAMOCO3HAHUS, JUIsl HUX XapaKTepHbl HECTAOWJIbHAs CaMOOIIEHKA, 3aBBIIICHHBIC TPUTI3aHMUS,
CTOMKOCTh OSTOICHTPUYECKOW TO3UIMU JIMYHOCTH, TpyAHOCTH (dopmupoBanus obpaza «S». IlogpocTkam CI0KHO OCO3HaBaTh ce0si B CHCTEME
COLIMAJILHBIX B3aMMOOTHOIIIEHUH, BBICTPAUBATh aJIEKBATHOE COITMAIIBHOE B3aUMO/ICHCTBUE C YIETOM TO3UIIMI U MHEHUS TapTHEPA.

HecmoTps Ha cmocoOHOCTh MOHMMATh MOpPAJIbHBIE U COIMAIbHBIE HOPMBI, oapocTku ¢ 3[IP 3arpynHsoTCs B BBHICTpaWBAaHUU MOBEJICHUS C
y4eTOM 3TUX HOpM. B XapakTepolorndeckux OCOOEHHOCTSAX JIMYHOCTU BBIJCIAIOTCS BBICOKAs BHYIIAEMOCTh, YYBCTBO HEYBEPEHHOCTH B cele,
CHIDKEHHAass KpUTUYHOCTh K CBOEMY IOBEACHUIO, YIIPSMCTBO B CBSI3U C ONpeeTeHHON adPeKTUBHON HEYCTOMUYNBOCTHIO, OOSI3IMBOCTh, OOUTUMBOCTH,
MOBBIIIEHHAS KOHPJIUKTHOCTb.
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Cy1miecTBeHHbIE TPYJHOCTH HAOMIONAIOTCA y HUX B Mpollecce IUIAHUPOBAHMS >KU3HEHHBIX IEPCHEKTHUB, OCO3HAHUS COBOKYITHOCTHU
COOTBETCTBYIOLIMX Lieel u 3a1a4. Kpome Toro, Bce 3T0 COMPOBOXKAAETCS OE3bIHUIIMATUBHOCTHIO, HE00A3aTEIbHOCTHIO, YXOJIOM OT OTBETCTBEHHOCTH
3a cOOCTBEHHBIE MMOCTYIIKH U MOBEIEHUE, OTCYTCTBUEM CTPEMJICHHS YITYUIIUTh CBOU PE3YJIbTATHI.

Ocobennocmu KOMMYHUKAUUU U COUUATBHO20 63AUMOOCIICIMEUSL, COUUATbHbIE OMHOUIEHUA

VY obyuaroumuxcs ¢ 3[IP moapocTkoBoro Bo3pacta HEJOCTATOUHO PA3BUTHl KOMMYHUKATUBHbBIE HABBIKH, PETIEPTyap KOMMYHUKATUBHBIX CPEJICTB
OelleH, 4acTo OTMeuaeTcs HEaJeKBaTHOE MCIIOJIb30BAaHHE HEBEPOAIBHBIX CPEACTB OOLICHHWS W TPYAHOCTH UX MOHMMaHUs. KauecTBo BiameHus
MIpUEMaMU KOHCTPYKTHBHOT'O B3aMMOJEICTBUSA CO CBEPCTHUKAMM U B3POCIBIMH HEBbICOKOE. CoLMalIbHblE KOMMYHHUKAIUHA Y HUX XapaKTepU3YIOTCS
OTCYTCTBHEM TJIyOWHBI U HEYCTOWYMBOCTBIO B IIEJIOM, HEAJCKBATHOCTHIO MOBEACHUS B KOH(IMKTHBIX CUTyauusx. [loHMMaHue WMHIMBUAYaTbHBIX
JUYHOCTHBIX OCOOEHHOCTEH MapTHEPOB MO OOIICHUIO CHIKEHO, cIabo pa3BUTa CHOCOOHOCTh K COYYBCTBUIO M COMNEPEKUBAHUIO, YTO CO3JACT
3aTpy[HEHUs TPHU OICHKE BHICKA3bIBAHWN M JEHCTBHU COOECEIHMKA, y4eTe MHTEPECOB M TOYKH 3PEHHS MapTHEpa MO COBMECTHOH NESATEIBHOCTH.
VYcBoeHHEe U BOCIIPOU3BEACHUE aJ€KBATHBIX KOMMYHUKATUBHBIX 3TaJOHOB HEYCTOMYMBO, UYTO 3a4acTylO J€JaeT KOMMYHHUKAIUIO MoapocTkos ¢ 3IIP
MaJIOKOHCTPYKTHBHOM, CKa3bIBAECTCSl HA YMEHHU TMOAIEPKUBATh yIeOHOE COTPYIHHUYECTBO CO CBEPCTHUKAMU U B3pOCIbIMU. OOLIEpUHSATHIE TIpaBUIIa
OOIICHHS] U COTPYAHMYECTBA MPUHUMAIOTCS YACTUYHO, COOMIOArOTCs ¢ TpyaoM u usbuparenbHo. Ilogpoctku c¢ 3IIP He Bcerja MOryT MOHSTh
COLIMAJIbHBIA M SMOIIMOHAIbHBIA KOHTEKCT KOHKPETHOW KOMMYHHUKATHMBHOW CUTYallMd, YTO IPOSIBISETCS B HEAJAEKBAaTHOCTH KOMMYHUKATHBHOI'O
MOBE/ICHUA, CHEeHU(PUIECKUX TPYIHOCTAX BCTYIUICHHS B KOHTAaKT, €ro MOJJICPKAHUS M 3aBEPIICHUS, a B CIIy4ae BO3SHHUKHOBEHHS] KOH(IMKTA — K
HEMPABWIBHBIM CIIOCO0AM pearupoBaHMs, HEAJCKBATHBIM crparerusM moBeaeHus. Illkompaukm ¢ 3[IP HE yMeT HCHIOIB30BaTh OIBIT
B3aMMOOTHOLIEHUN C OKPYKAIOIMIMMH JIJIsl TOCIEAYIOIIEH KOPPEKIMH CBOEr0 KOMMYHUKATUBHOIO MOBEACHMS, HE MOTYT YUYUTHIBaThb OLIEHKY CBOUX
BBICKA3bIBaHUM M JICICTBUI CO CTOPOHBI B3POCIBIX U CBEPCTHUKOB.

Ocobennocmu yueonoil deameabHOCIMU U CREUUPUKU YCBOEHUA YUeOH020 Mamepuana

Ha ypoBHe ocHOBHOTO o0O0ImIEro 00pa3oBaHHs CYIIECTBEHHO BO3pacTalOT TPeOOBaHMS K Y4eOHOM [EeATEeTbHOCTH OO0ydYaroImMxcs: K
IIEJICHANPABIEHHOCTH, CaMOCTOSATENBHOCTH, OCYIIECTBICHHUIO IO3HABATEIbHOIO IIOMCKAa, IOCTAaHOBKE YYeOHBIX Lielell M 3ajad, OCBOEHHUIO
KOHTPOJIbHBIX M OIICHOYHBIX JeWcTBuil. Y oOydarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00pa30BaHUS COXPAHSAIOTCS HEJOCTATOYHAsS
[EJICHANPABIEHHOCTh JIESITEIbHOCTH, TPYAHOCTH COCPEIOTOYEHHUS W YyAEp)KaHUs aJlrOpUTMa BBIMOJIHAEMBIX Y4eOHBIX JEWCTBUI, HEyMeHHe
OpraHM3oBaTh CBO€ pabouee BpeMs, OTCYTCTBME€ HHMIIMATUBBI K TOUCKY pa3JIMYHBIX BapuaHTOB peuieHus. OTMeyaroTcs TPYIHOCTU TpU
CaMOCTOSITENIbHON OpraHu3aluu yyeOHOM paboThl, CTpeMiIeHHe N30eKaTh YMCTBEHHOM HArpy3ku U BOJIEBOIO YCHIIMS, CKIIOHHOCTb K ITOJMEHE ITOUCKa
pemieHus gpopmanbHbIM aeiictBueM. s noapoctkoB ¢ 3I1P xapakTepHO OTCYTCTBHE CTOMKOrO NMO3HABATENIbHOTO MHTEPECA, MOTHUBAIIMH JOCTUKEHUS
pe3yibTara, CTpeMJICHUS K TOUCKY HH(OpPMAIIMK U YCBOCHHUIO HOBBIX 3HAHUH.

VYyeOnas motuBanusi y oOydatomuxcst ¢ 3[IP moapocTkoBoro Bo3pacta ocTtaeTcsi He3pesnol, COOCTBEHHO y4eOHble MOTHUBBI (DOPMHUPYIOTCS C
TPYJOM U SABJIIOTCS HEYCTOMYMBBIMU; JUUISl HUX Ba)KHEE BHELIHSSA OLIEHKA, YEM CaM pe3yJbTaT, OHU HE IPOSBISAIOT CTPEMIIEHHS K YJIYUIIEHHUIO CBOMX
y4eOHBIX JOCTH)KEHUHN, HE MBITAIOTCSI OCMBICIUTH PaOOTY B LIE€JIOM, IOHATH MPUYUHBI CBOUX OLIHOOK.

PesynbratuBHOCTh yueOHON paboThl y oOydwaromuxcs ¢ 3[IP Hu3ka BcieacTBHE MMITYJBCUBHOCTH M CIA0OT0 KOHTPOJIA, YTO MPUBOJIUT K
MHOTOYHCIICHHBIM OIIMOOYHBIM JAEUCTBUSM U PELLIECHUSIM.

PaborocnocobnocTs mKkonbHUKOB c 3IIP HepaBHOMEpHa W 3aBUCHT OT XapakTepa BBINOJHSAEMbIX 3agaHuid. OHHM HE MOTryT JO0JITO
COCpEOTaunBaThCA MPU WHTEHCHUBHOW HMHTEIVIEKTYaJbHOW HAarpys3ke, y HHUX OBICTPO HACTYyNaeT yTOMIIEHHE, MPECHIIEHUE NeATeNbHOCThIO. [Ipn
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HaNpsKEHHOW MBICIUTEIbHON AEATENIbHOCTU yJallluecsi He MOT'yT MPOAYKTUBHO pabOTaTh B TEUEHUE BCEr0 ypOKa, HO MPH BBINOJHEHUH 3HAKOMBIX
y4eOHBIX 3aJaHuil, He TpeOyIOUMX BOJEBOIO YCHIHUS, MOTYT JOJIIO€ BpeMs COXpaHATh paboTocnocoOHOCTh. bosnblioe BiausHHE Ha
paboTOCIIOCOOHOCTh OKA3bIBAOT BHEUIHKUE (PAaKTOPBl: UHTEHCUBHOCTD JIE€ATELHOCTH Ha NPEIIECTBYIOIIMX YPOKaX; HAJIMYHUEe OTBJIEKAOIUX (PaKTopoB,
TaKUX KaK IIyM, TOSIBICHUE IIOCTOPOHHMX B KJIACCE; MIEPEKUBAHNUE MIIN OXKHJIAHUE KOT0-JIN00 3HAYUMOTO Il peOeHKa COOBITHSI.

OcobeHHOCTH 0CBOEHHS y4eOHOro MaTepualla CBsi3aHbl y KOJIbHUKOB ¢ 3I1P ¢ HepaBHOMepHOI 00y4aeMOCTbhI0, 3aMEAJICHHOCTbIO BOCIIPUSITHS
U iepepaboTKu yueOHOH HH(POPMAIIUK, HEMPOYHOCTHIO CIEIOB MPH 3aIIOMHUHAHUN MaTepUaia, HETOYHOCTBIO M OIIMOKaMH BOCTIPOU3BEICHHS.

Jisa obyuarounuxcst ¢ 3[IP xapakTepHbl TPyIHOCTH YCBOEHHS U ONEPUPOBAHMS MOHATHSIMM, CKIIOHHOCTb K MX CMEIIEHHIO, CEMaHTHUYECKUM
3aMeHaM, C TPYJIOM 3allOMMHAIOT omIpeneneHus. boiee NpOAYKTMBHO OHM YCBauMBalOT MAaTEpHall C ONOPOM HA SICHBIM QJITOPUTM, BU3YaJIbHYIO
MOJEPIKKY, CMBICIIOBBIE CXEMBI.

[HkonpaukaMm ¢ 3IIP cinoxxHO craenaTb ONOCPEIOBAHHBINM BBIBOJ, OCYILECTBUTh INPUMEHEHHWE YCBOEHHBIX 3HAHWHW B HOBOM CHUTYyallUH.
HaGnronaroress 3aTpyIHEHMs C NMOHMMAaHUEM Hay4HBIX TEKCTOB: MM CJIO)KHO BBIJICJIUTh IJIAaBHYIO MBICIb, Pa30UTh TEKCT Ha CMBICIOBBIE YacTH,
U3JI0KUTh OCHOBHOE COJIepKaHUe. XapaKTepHOH OCOOEHHOCTHIO SBISIOTCS 3aTPYJHEHHUS B CAMOCTOSATEIBHOM BBIOOpPE HY)KHOTO CIOCO0a IEHCTBHSA,
IPUMEHEHUH U3BECTHOI'O CII0CO0a PELIeHUs B HOBBIX YCIOBUSAX WM OJJHOBPEMEHHOM HCIOJIb30BAHUY JIBYX M 00JI€e IPOCTHIX AITOPUTMOB.

Oco0ble o0pa3oBaTe/bHbIE NOTPEOHOCTH 00YYAKIIUXCH € 3aePKKOM ICUXUYECKOr0 PAa3BUTHS HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

Beigenstor obmue s Bcex odydaromuxcs ¢ OB3 oOpa3oBarenbHbIe MOTPEOHOCTH U CHEIMPUICCKIE, YIOBICTBOPEHUE KOTOPBIX OCOOCHHO
BaYKHO ISl KOHKPETHOM TPyl 00y4aromuxcsl.

Ha srane ocnoBHOTO 00pa3zoBanus qyis ooydaronuxcs ¢ 3[1P aktyansHbI ciienyromniue oo6wue o0pa3oBaTelibHbIe TOTPEOHOCTH: MOTPEOHOCTH BO
BBEJICHUU CHENMAIbHBIX Pa3/ieloB OOyUeHHs M CIEeU(PHUECKUX CPEICTB 00Y4YeHHUs, HOTPEOHOCTh B KAUECTBEHHON MHIUBUAYaATU3aLMH U CO31aHHUU
0Cc000H MPOCTPAaHCTBEHHON U BpEMEHHOW 00pa30BaTeIbHON Cpejibl, HOTPEOHOCTh B MAKCUMAJILHOM PAaCUIMPEHNUN 00pa30BaTeIbHOrO MPOCTPAHCTBA 3a
npenensl 00pa3oBaTeNbHON OpraHu3alMy, MOTPEeOHOCTh B COTIACOBAHHOM Y4YacTHH B 0Opa3oBaTENbHOM IpoIlecce KOMaHAbl KBAJIM(HUIIMPOBAHHBIX
CHEHMATUCTOB U poauTeneil ooyyatommxcs ¢ 3[1P.

s obyuaromuxces ¢ 3I1P, ocBauBaronux AOOIT OOO, xapakTepHsl cieayrolme cneyuguueckue 00pazoBaTeabHbIE TOTPEOHOCTH:

* TOTPeOHOCTH B afanTanuu U AuddepeHIInpoBaHHOM MOIX0/1€ K 0TOOPY coiepKaHus TPOrpaMMHOTO MaTepraia y4eOHOro mpeaMera « XuMus»
C y4eToM 0coObIX 00pa30BaTeNbHBIX MOTPEOHOCTEN U BO3MOKHOCTEH oOyuatomumxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHus;

" BKJIIOYEHHE KOPPEKIMOHHO-Pa3BUBAIOIIETO0 KOMIIOHEHTAa B Mpolecc OOy4deHMs MpU peaau3aluu oOpa3oBaTeNbHBIX MPOrpaMM OCHOBHOTO
o011ero o0pa3oBaHMs ¢ yY4ETOM NIPEEMCTBEHHOCTH YPOBHEH HAUYaJIbHOTO U OCHOBHOTO O0IIET0 00pa3oBaHus;

" pa3BUTHE U KOPPEKIIUS MPHEMOB MBICIUTEIEHON NEATEIEHOCTH U JIOTHYECKUX EHCTBUH, COCTABIISIONINX OCHOBY JIOTHYECKUX MBICITUTEIBHBIX
onepanui, pacIIMpeHUe METANpPeIMETHBIX CIIOCO00B Y4eOHO-TIO3HABATENbHOW JEeSTEeIbHOCTH, OOECIEUMBAIOIIMX IPOLECC OCBOEHUS
IPOrpaMMHOT0 MaTepHana;

" [pUMEHEHHE CIEeUAIBHBIX METOJOB M NPUEMOB, CPEACTB O0Yy4YEeHHs C y4eToM ocoOeHHocTe ycBoeHus obOydaromiumces c¢ 3[IP cucrembl
NPEMETHBIX, JINYHOCTHBIX, METANPEAMETHBIX PE3yJIbTaTOB, KOMIIETEHIINN (MCIIOIb30BaHUE «IIONIATOBOCTH» TIPU TPEABSBICHHH Y4€OHOTO
Marepuaia, NpH pPEUIeHUH IPaKTHKO-OPUEHTUPOBAHHBIX 3a/ad M JKU3HEHHBIX CHTyallud; MPUMEHEHHE aJrOpUTMOB, JOIMOJHUTEIHHON
BU3YaJIbHOU MOJIEPKKHU, OOPHBIX CXEM IPHU pelleHrnr y4eOHO-TI03HaBaTeNbHBIX 3a7a4d U padoTe ¢ yueOHOoM nHpopmManrel; pa3sHOCTOPOHHSIS
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npopaboTka y4eOHOro MaTepuala, 3aKpeIUIEHHE HABBIKOB M KOMIIETEHIMH HPUMEHHMTEIbHO K pa3jIMYHbIM JKU3HEHHBIM CHUTYaLUsM;
YBEIUYEHHUE JIOJH MPAKTUKO-OPHUEHTHPOBAHHOTO MaTepHaja, CBI3aHHOTO C )KM3HEHHBIM OIBITOM MOJPOCTKA; Pa3sHOOOpa3ne M BapUaTUBHOCTh
IpeIbsBICHUS U 00BSICHEHHs yUeOHOT0 MaTepuaa Ipu TPyIHOCTSX YCBOCHUS U epepadoTKyU HHPOPMALUH U T.11.);

* opraHu3anus 00pa30BaTEIbHOTO IPOCTPAHCTBA, pPabOYero MecTa, BPEMEHHOH oOpraHu3anuu o00pa3oBaTEJILHONW Cpelbl € y4eTOM
ncuxo(u3nueckux ocobeHHocTell U Bo3MokHOcTell oOydatomierocsa ¢ 3[IP (mHamBuayanbHOE NMPOEKTUPOBaHHE OOpa30BaTENbHOM Cpenbl ¢
Y4ETOM TMOBBIIIEHHOW HCTOIIAEMOCTH W OBICTPOH YTOMIIIEMOCTH B IMPOIECCE HWHTEIUICKTYaJbHOW JESTEIbHOCTH, CHU)KEHHOU
paboTOCIIOCOOHOCTH, CHM)KEHHOW IPOM3BOJBHOM PEryisliid, HEYCTOHUYMBOCTU IPOM3BOJBHOIO BHUMAaHMS, CHM)KEHHOIO Oo0beMa MaMATH U
IOHM)KEHHOM TOUHOCTH BOCIIPOM3BEICHU);

" creuuaibHas MOMOLIb B Pa3BUTHM OCO3HAHHOM CaMOPETYJALIMM AEATEIbHOCTU M IIOBEIEHUSA, B OCO3HAHUU BO3ZHUKAIOIIMX TPYOHOCTEH B
KOMMYHHUKATUBHBIX CUTYallUsAX, UCIOJb30BAHUHU IIPUEMOB IMOLIMOHAIIBHON CaMOpETyIISILIMY, B IOOYK/IEHUH 3alpalliBaTh TOMOLIb B3POCIOr 0
B 3aTPYIHUTENbHBIX COLMATBHBIX CUTYaLlUsX; LI€JICHAIPAaBICHHOE Pa3BUTHE COLMAIIBHOTO B3auMoieicTBus oOyuatomuxcs ¢ 311P;

* yyeT (DYHKIIMOHAIBHOTO COCTOSIHUSI IIEHTPAJIbHOH HEPBHON CHUCTEMbl W HEHPOAMHAMHUKHM TICHXMYECKHX TporeccoB oOydaromuxcs ¢ 3I1P
(3aMe/UIeHHOrO Temna MepepaboTKu HMH(POpPMalUy, I[OHMKEHHOro OOIIEro TOHYCa, CKIOHHOCTH K ad(EeKTUBHOW Je30praHu3aluu
JEeSATEIbHOCTH, «OPraHUYECKOW» I€KOHLEHTPALIUY BHUMAHUS U JIp.);

" CTUMYJIMPOBAHHE K OCO3HAHHUIO U OCMBICICHHUIO, YIOPSIOYMBAHUIO YCBAaMBAEMBIX Ha YPOKAX MPEIMETHBIX PE3YJIBTATOB, K NPUMEHEHUIO
YCBOEHHBIX KOMIIETEHIIMI B TOBCEAHEBHOM KU3HH; (POPMUPOBAaHNE YUTATEIHCKON KYIbTPHI;

" [IpPUMEHEHHE CIELMAIBHOrO IOJX0/a K OLIEHKE 00pa30oBaTelIbHBIX AOCTHKEHMH (JIMUHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX) C YYETOM
ncuxo(U3nUecKux OCOOEHHOCTEW U 0coObIX 00pa3zoBaTenbHbIX NOTpeOHOcTed oOydaromuxcs ¢ 3IIP; ucnonp3oBaHMEe CHENMATIBLHOTO
UHCTPYMEHTAPHsI OLICHUBAHUS JIOCTUKEHUIN U BBISIBIICHUS TPYAHOCTEH YCBOEHMS 00pa30BaTEIbHONW MPOTrpaMMBl;

* (QopmHupoBaHUE COLMATIBLHO AKTUBHOW MO3UIIMHU, HHTEpECA K COLIMAIbBHOMY MUPY € MO3ULUN JUYHOCTHOTO CTAaHOBJIEHU S M IPOPECCHOHATBHOIO
CaMOOIIPEEIICHNUS;

" pa3BUTHE U PACHIMPEHUE CPEIACTB KOMMYHHUKAIIUY, HABBIKOB KOHCTPYKTUBHOI'O OOIIEHHS U COIIMAILHOTO B3aUMOJIEHCTBUS (CO CBEPCTHUKAMH, C
YJIeHAMHU CEMbH, CO B3pPOCIBIMH), MAaKCUMaJIbHOE PAaCIIUPEHHE COLHUAIBHBIX KOHTAaKTOB, momouls oOydwaromemycs ¢ 3[IP B oco3Hanuun
COLIMAJILHO MPUEMJIEMOTO U 0100ps€MOT0 NMOBEICHNUS, a TaK)K€ HE0OX0IMMOCTH U30UPATENIbHOCTH MPU YCTAaHOBJIEHUH COLUAIBHBIX KOHTAKTOB
(mpo¢uIaKTHKa HEraTUBHOTO BIUSHUS, IPOTUBOCTOSIHUE BOBJICUEHHUIO B aHTUCOLMATIBHYIO CpeAy); MPO(UIaKTHKA aCOLUAIBHOTO MOBEACHUS.

AnantupoBaHHas pabodas mporpamMma mo y4eOHOMy mpenMeTy «XUMUs» pacCuuTaHa Ha yUdalIuXxcs UMEIONINX 3aJePKKy MCHXUYECKOTO Pa3BUTHS,
MOATOMY IIPH €€ COCTABJICHUH YYHTBHIBAIUCH CIEAYIOIIUE TNCUXMYECKHE OCOOCHHOCTH JI€TEH: HEYCTOHYMBOE BHUMAaHHWE, Majblii 00bEM MaMsTH,
HCTOYHOCTE M 3aTPYAHCHUA IPH BOCIPOU3BCACHHMU MaTCpualia, HE C(i)OpMI/IpOBaHHOCTB MBICJIMTEIBbHBIX onepauI/Iﬁ aHaJIn3a, CUHTE34, CPaBHCHUA,
0000111eHus, HerpyOble HApYIICHUS PEYH.
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[Tporiecc 00y4yeHHs TakMX IIKOJIBHUKOB HAa YPOKAaX XMMHHA MMEET KOPPEKIMOHHO - PAa3BUBAIOUIMHA XapakTep, YTO BBIPAKACTCS B HCIIOJIb30BAHHH
3aJJaHNUi, HAIIPABJICHHBIX HAa KOPPEKLHUIO UMEIOUINXCS Y yJalluXcs HeIOCTaTKOB M OMHPACTCS Ha CYOBEKTUBHBINA OMBIT YYAIIUXCS, CBSA3b M3y4aeMOTO
MaTepuasa ¢ peajlbHOM KU3HbIO.

B coorBercTBHMM ¢ TpeOOBaHMSIMHU TOCYAapCTBEHHOTO OOPa30BaTEILHOIO CTAaHIAApTa HAa YPOKax IMOMYCPKUBACTCS, YTO XHMHsS — Hayka
IKCHEpUMEHTaIbHAsA. [103TOMY B JaHHOM Kypce pacCMaTPHUBAIOTCS TaKUE METOI0JIOTHUCCKUE TIOHATHS Y4eOHOTO MpeIMeTa, Kak 00bsICHCHHE, paccKas,
HaOJII0/ICHNE, 3apPUCOBKA, U3MEPEHHE, OMMCAHNE, YIKCIIEPUMEHT, MOJICTUPOBAHIE, SKCKYpCHH. 3ydueHne HOBOTO Marepraia OCHOBAHO Ha HAIJISIHBIX
METOJIaX O0YUYCHHUS.

PaGouas mporpaMMa npakTUKO - OpPUEHTUPOBAHA: BCE MOHATHS, BEIIECTBA U MAaTEepHAalIbl Jal0TCA B IUIAHE UX MPAKTUYECKOTO 3HAUCHUS U 0€30IacHOro
UCIOJIb30BaHUS; IPUMEHEHHS BEIECTB B MOBCEIHEBHOMN >KM3HU M MX POJM B KUBOM M HEXUBOM mpupoje. C 1enplo MOJYYeHUS U 3aKperICHHS
OCHOBHBIX HAaBBIKOB pPabOTHl ¢ XUMHYECKHMMH BEIIECTBAMH, TOCYAOH M OOOPYIOBaHMEM B Kypce IMPEAYCMOTPEHO BBIMOJHCHUE YYAITUMUCS
71ab0PaTOPHBIX OMBITOB U MPAKTUYECKUX PabOT.

Conep:xanue kypca xumuun 9 KIIACC
IMoBTOpeHue 1 00001IeHUE CBEAeHUI 1O Kypcy 8 KJacca
bunapnusie coemuHeHus. OKcHIBI coyeoOpasyrole # HecoleoOpasywoomue. [MAPOKCHUIBI: OCHOBaHUA, aMQpOTEepHbIE TUAPOKCHUIB,
KHCIIOpOicoieprKalue KucioTel. CpeaHue, KUciable, OCHOBHbIE U KOMIUIEKCHBIE COJIH.

OO6o00meHre cBeleHUH O XUMHUYECKHX peakiusax. Knmaccudukamuss XUMUYECKHX pPEaKIHi MO Pa3iMYHBIM IMPU3HAKAM: COCTAaBY U YUCITY
pearupyromux U oO0pa3yroIIuXCcs BEIIECTB, TEIIOBOMY 3¢ (deKkTy, 0oOpaTUMOCTH, W3MEHEHUIO CTETEeHEH OKHCIEHHUS SJIEMEHTOB, 00pa3yHOIINX
pearupyrolre BemecTBa, arperaTHOMy COCTOSIHUIO pearupyrolnX BEIEeCTB, UCTIOIb30BAHUIO KaTalu3aTopa.

[TonsiTve 0 CKOPOCTH XUMHUYECKOHN peakiuu. DakTophl, BAUSIONIME HA CKOPOCTh XUMHUUYECKUX PEAKIMil: MPUPOJa PEarupyronux BelecTB, UX
KOHIIEHTpalus, TeMIIepaTypa, Iouaab CONPUKOCHOBEHHUS, HATMYUE Katanu3aTtopa. Karammus.

JdemMoHcTpanuu
O3HakoOMJIEHUE C KOJUIEKIIUSIMU METANIOB U HEMETAJLIOB.
O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUIOB, KUCIIOT U COJIEH.
3aBUCUMOCTH CKOPOCTH XMUMUYECKOW PEaKLUU OT MPUPOAbl PEAarupyrOIINX BEIIECTB.
3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIIUU OT KOHI[EHTPAIIUU PEarupyroIInX BEIIeCTB.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT IJIOMIAAN CONPUKOCHOBEHUS PEaripyroIINUX BEIIECTB («KHUIISIIUNA CION»).
3aBUCHMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIMH OT TEMIIEPATYPhI PEarupyIOIINX BEIIECTB.
JlabGopaTropHbie ONBITHI
* BzaumojelicTBre aMmMHuaka U XJ0pOBOIOPO/IA.
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* Peaknus HelTpaM3aum.

» Habmogenue TemnoBoro 3¢ dexra peakiiui HeHTpain3anuu.

* BzanmopelictBre cepHoit KUCIOThI ¢ okcuoM meau(1l).

* Paznoxenne nmepokcuia BOJIOPOAa ¢ TOMOIMIBIO KaTana3bl KapToders.

* 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOW pPEaklUh OT MPHUPOABl PEAarrpyrOIIUX BEIISCTB Ha MPUMEPE B3aMMOJICHCTBHS PAacTBOPOB THOCY/Ib(ara
HATpHS U XJIopuaa Oapusi, THOCYIb(aTa HATPHS U COJITHON KUCIIOTHI.

* 3aBHCHMOCTh CKOPOCTH XMMHYECKOHW PEaKIIUu OT MPUPOIbI METAJIJIOB MPU UX B3aMMOJICUCTBUH C COISTHON KHCIIOTOM.

* 3aBHCHUMOCTb CKOPOCTH XMMHYECKOM peaKIuu OT MPUPOIbI KUCIOT MIPU UX B3AUMOJICHCTBHUHU C KEIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIUU OT TEMIIEPaTyPhl.

* 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW pEaKIIMi OT KOHIIEHTPAIUH.

* 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIuu OT IUIOIIAIU COIPUKOCHOBEHUS PEarupyrOIINX BEIIeCTB.

* 3aBUCUMOCTb CKOPOCTH XHMHUYECKON peakuu OT KaTalu3aropa.

XuMH4YeCKHeE PeaKkMHi B PAaCTBOPAX JIEKTPOJIUTOB

[TonsiTie 00 2JIEKTPOIMTHYECCKOM TUCCOIMAIIMU. DJICKTPOJIUTHI W HEDJICKTPOIUTHL. MEXaHH3M JUCCOIMALMN 3JIEKTPOJIMTOB C Pa3IMYHBIM
xapakTepoM cBsi3u. CTETeHb IEKTPOIUTHYCCKOM qucconuanui. CHIIBHBIE U C1a0bIe SJICKTPOJIHTEHIL.

OCHOBHBIE TIOJIOKEHHS TCOPUH DJICKTPOIUTHIECCKOM nuccornumanui. Kinaccudukaius HOHOB U UX CBOMCTBA. KHCIOTHI, OCHOBaHUS U COJIM KaK
AEKTpoSUThI. VX Kitaccudukanus u JuccoIuausi.

OO0mue XMMHYECKHe CBONCTBA KHCJIOT: M3MEHEHHE OKPAcKU HHAWKATOPOB, B3aMMOJCHCTBHE C METa/llaMU, OKCHIAaMU W THAPOKCHIAMHU
METaJUIOB U COJIAMH. MOJICKYJIIpHbIE U WOHHBIE (MTOJIHBIE M COKPAIEHHBIE) YpaBHEHUS PEaKIUid. XUMUYECKUH CMBICT COKPAIEHHBIX ypaBHEHHIA.
VYcnoBust npoTeKaHUsl peakluidi MKy IEKTPOJIUTaMU 10 KOHIA. Pl akTHBHOCTH METaJlIOB.

OOmme XMMHYECKUE CBOMCTBA INEJIOYEH: B3aMMOJICHCTBUE C KHCJIOTAMH, OKCHUJAMU HEMETAJIoB, coyssMu. OOIue XUMHYECKHE CBOMCTBA
HEpPacCTBOPUMBIX OCHOBAHMI: B3aMMOJIEUCTBUE C KUCIOTAMM, Pa3JI0KEHHUE MPU HarpeBaHUU.

OO0me XMMHUYECKHE CBOMCTBA CPEHUX COJICH: B3aMMOJICHCTBUE C KHUCIOTaMH, IIEI0YaMH, COJIIMU U MeTajulaMH. B3anmmonelcTBre KUCITBIX
COJIEeH CO IIeI0YaMH.

[Muaponn3 kak 0OMEHHOE B3aUMOJIEHCTBUE COJIeH ¢ BOAOW. [ MAPOSIN3 CONIU CHIIBHOTO OCHOBAHUS M c1aboi KUcIoThl. ['uaponu3 conu cnaboro
OCHOBAHUs ¥ CUJIBHOM KHCIOTHI. Bomopoaubii mokaszarens (PH).

CBoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHUIOB M COJIEH B CBETE TEOPUM DJICKTPOJUTUUYECKOW IUCCOIMAIIMN M TPEACTABICHUN 00 OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIX.

JdemMoHcTpauuu

e llcneiTanue BEmECTB U UX PACTBOPOB Ha AJIEKTPONPOBOJAHOCTb.

e 3aBUCUMOCTb JIEKTPOIMPOBOJHOCTH YKCYCHOM KHCIIOTHI OT KOHLIEHTPAIUH.
e J[BM>KEHHME OKPAILLIEHHBIX HOHOB B AJIEKTPUUYECKOM TMOJIE.
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e OmnpeneneHue xapakTepa cpepl B pacTBOpax Coyeil.

JlaGopaTopHbIe ONBITHI

* luccoumanus cinalpIX 3JIEKTPOJIUTOB HAa IPUMEPE YKCYCHOU KHCITIOTHI.

* lI3MeHeHne OKpacKu MHAMKATOPOB B KUCIIOTHOW CpEJIE.

* Peakuus HeliTpanu3auuy pacTBOpa WEIOUN Pa3IUYHbIMU KUCIOTAMH.

* [Tonyuenue ruapokcuaa meau(Il) u ero B3auMoaeiicTBUE C pa3IMUYHBIMU KHCIIOTAMHU.

* BzanmogelicTBre CHIIbHBIX KUCTIOT ¢ okcuioM meau(1l).

* B3aumopencTBre KUCIOT ¢ METaJVIAMH.

» KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

* [lonyueHue cTyaHsI KDEMHUEBOU KUCIIOTHI.

» KadecTBeHHas peakius Ha XJIOPUI- WK CYIb(aT-HOHBI.

* I3MeHeHne OKpacKu MHAMKATOPOB B ILIEJIOYHOM Cpelie.

* B3aumopencTBre MEenoue ¢ yrIeKUCIbIM Ia30M.

» KayecTBeHHas peakuysi HAa KATHOH aMMOHHMS.

* [Tonyuenue ruapokcuaa meau(ll) u ero paznoxenue.

* BzaumoseiictBue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue runpoxcuaa xenesa(Ill).

* B3aumoneiictBue xenesa ¢ pactBopoMm cynbparta meau(Il).

IIpakTuyeckne padoThl

1. PenieHue sKCriepUMEHTANTBHBIX 33/1a4 10 TeMe « DJIEKTPOTUTUYECKAs JUCCOITUAITIS.
HemeTauibl M UX COeAMHEHUS

CrpoeHue aTroMOB HEMETAJJIOB M HMX TMOJOKEHHE B MEPUOJUYECKON cucteme. Psn snextpoorpunartenbHocTH. Kpuctamimueckue pemérku
HEMETAJUIOB — TpocThiX BemecTB. dusmyeckue cBoiicTBa HeMmeTaioB. OOIIME XUMHUYECKHE CBOMCTBA HEMETA/UIOB: OKHUCIHUTEIbHBIE U
BOCCTAHOBUTEJbHBIE.

["asorensl, cTpoeHWe WX aTOMOB W MoJieKyd. DU3WYECKHEe M XUMHUYECKHE CBOMCTBAa TaJIOTEHOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB
TaJIOT€HOB B 3aBUCHMOCTH OT UX TOJIOKEHHUS B MEPUOAUYECKON cucteMe. HaxokJeHue rajioreHoB B MPUPOJAE M MX ModydyeHue. buonoruueckoe
3HAYEHWE U MPUMEHEHHE raJIOr€HOB.

["anoreHoBOJOPOIBI ¥ COOTBETCTBYIOIIME WM KHUCIOTHI: TIJIABUKOBAas, COJsHAs, OpPOMOBOJIOPOAHAS, HOJOBOAOpPOAHAS. [ amoreHuabl.
KavecTBeHHBIE peaklKM HA TAIOTE€HUI-UOHBIL. [[pUMEHEHNEe COETMHEHNI TAIOTEHOB.

Ob6mas xapaktepuctuka sneMeHToB VIA-rpynmel. Cepa B mpuponae u e€ moiyueHue. AIJIOTPOIHbIE MOAUGUKAIMK CEPhl U MX CBOMCTBA.
XHUMUYECKUE CBOKCTBA CEPBI U €€ TPUMEHECHHUE.

CepoBoOpO/I: CTPOCHHE MOJIEKYIbI, (PU3NYEeCKre U XUMUYECKHE CBOMCTBA, MOMy4YeHHe U 3HadeHue. CepoBogopoaHas kuciota. Cynbpuasl u
ux 3HaueHue. JIroMuHOGOpPHI.
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Oxkcup cepri(IV), cepaucras kucnota, cyiabhuTel. KauecTBeHHast peakuus Ha CyIb(pUT-HOH.

Oxcup cepri(VI), cepnas kucnora, cyabdarsl. Kpucramioruaparsl.

CepHass KHCIIOTa KaK CHJIBHBIN AeKTpoiuT. CBOWCTBAa pa30aBIEHHON CEPHOM KHCIOTHI KaK THUIUYHOW KHCIOTHI: B3aUMOJICHCTBHE C
MeTaJIJIaMH, OCHOBHBIMU U aM(OTEPHBIMH OKCHJAMH, OCHOBAHUSIMH U aM(OTEPHBIMHU TUIPOKCUIAMH, colsiMu. KadecTBeHHas peakius Ha Cyibdar-
HOH.

OO0mass xapakTepUCTUKa 3JIEMEHTOB VA-Tpynmbl. A30T, CTPOSHHUE €ro aromMa | MOJeKyhbl. (Du3ndeckne W XUMHUYECKHUE CBOMCTBA M
MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYecKast poJib.

AMMUaK, CTpOCHHE MOJIEKYJbl U (pU3uvecKue CBONCTBA. AMMHUAYHAas BOJA, HAIIATBIPHBIN CIUPT, TUAPAT aMMHaka. JOHOpHO-aKIENTOPHBIN
MexaHu3M oOpa3oBaHHs CBSI3M B KaTHOHE aMMOHUS. BoccraHoBuTenbHbIE cBOWcTBa amMMuaka. Colu aMMOHMS U UX IpuMeHeHue. KadecTBeHHas
peaxiys Ha KAaTHOH aMMOHHSI.

Oxkcupipl a30Ta: HECOIE00pas3yIoIue U KUCIOTHBIE. A30THCTasi KUCIOTAa U HUTPUTHL. A30THASI KMCIIOTA, €€ MOoTy4YeHre U cBoiicTBa. Hutparsl.

docdop, ctpoenue aroma u ayuiorponusi. Dochuasl. Dochun. Oxeun dochopa(V) u pochopras (oprodochopras) kuciora. DocdaTsr.

OO6mas xapakTepucTtuka 31eMeHTOB [VA-rpymnmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTBHIX BEIIECTB U COCTUHEHUH B 3aBUCHMOCTH OT
MOJIOKCHUS DJJICMEHTOB B IEPUOJUYECKON cucTeMe. Yriepold. AoTponHble Moaudukamum: ammas, rpadutr. AMopdHBIN yriiepom: caxa,
aAKTUBHUPOBAHHBIN Yroib. AncopOius. XUMUYECKUE CBOUCTBA yriepoaa. Kokcoxummuueckoe mpou3BOACTBO U ero mpoaykius. KapOouasl.

Oxcun yranepona(Il): crtpoenue Mosekynsl, monydeHue u cBoictBa. Okcun yriepona(IV): crpoeHue Mosekyiibl, MOJy4€HUE M CBOICTBA.
YronbHas kucnoTa. Coiau yroiabHON KUCIOTHI: KapOOHATHI U THAPOKapOOHaThl. TeXHUUecKas 1 MUILEeBas CoJa.

Opranuyeckast XuMus. YTJI€BOJIOPO/IbI.

MeTtan, 5TaH W TpOINaH Kak MpeleibHble (HACBHIIICHHBIE) YIJIEBOJOPOJAbI. OTHIIEH W alleTWICH KaK HempeleibHble (HEHACHIIICHHBIE)
yraeBoaopoasl. CTpyKkTypHBIE POpMYIIBI BelecTB. ['opeHue yriieBogopo1oB. Peakiuu neruipupoBaHus IpeIeIbHBIX YTIIEBOIOPOJIOB.

CrnupTsl. DTUIOBBIN CIUPT, €r0 NOTyYeHUE, MPUMEHEHUE U PU3NO0IOTHYecKoe AercTBre. TpEXaTOMHBIN CIUPT TNIULEPHH. YKCYCHas KHCIOTa KaK
MIPEJICTABUTENb KApOOHOBBIX KHCJIOT.

Kpewmuuii: crpoenue atoma u HaxoxaeHue B npupojae. Cunmunuast u cuiad. CoiictBa kpeMuus. Okeun kpeMmuusa(IV). Kpemuuesas kucnota u e€
COJIH.

[Tpou3BoaCTBO cTekia U rieMeHTa. [IpoayKius CUITUKaTHOM MPOMBIIINIEHHOCTH: ONTHUYECKOE BOJIOKHO, Kepamuka, dapdop, dasac. Ontuueckoe
BOJIOKHO.

Hemerannel B mpupone. @pakinuoHHas TEpEeroHKa >KUIKOTO BO3JIyXa KakK CHoco0 TOJy4deHHsl KUCIOpoja, a3oTra W aproHa. [lomyueHue
dbocdopa, kpeMHUS, XJT0pa, H0Aa. DIEKTPOIU3 PACTBOPOB.

[TomyueHue cepHON KHUCIOTHI: CHIPbE, XUMHU3M, TEXHOJIOTUYECKAsT CXEMa, METOJ KHUIIAIIETO CIOs, TPUHIIUIBI TEIUI00OMeHa, MPOTUBOTOKA U
upkysaun. Oneym. [Tpon3BoICTBO aMMHaKa: CHIPhE, XMMH3M, TEXHOJIOTHYECKAs cXeMa.

JdemMoHcTpauuu
e Kosteknus HeMeTamoB.



Mozenu KpUCTaNINYECKUX PEIIETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIMIIBI €70 PAOOTHI.

I'openue HeMeTaIOB — MPOCTHIX BEUIECTB: cephl, hochopa, TpeBECHOTO YIIIs.
OO0pa3ipl TaJJOreHOB — MPOCTHIX BEIIECTB.

B3anMozeincTBre rajloreHoB ¢ MeTaJlJIaMu.

BriTecHenne xmopa OpoMOM HIIM HMOJa U3 PACTBOPOB UX COJICH.

Kosnexkuus npupoHbIX COEAMHEHUH XJIOPA.

B3anmopeiicTBue cepsl ¢ MeTaIaMHu.

I'openue cepsl B KUCIOpOLIE.

Konnexnus cynbuaHbIX py.

KayecTBeHHast peakiyst Ha CyJb(UI-HOH.

ObecrBeunBaHNE OKPALICHHBIX TKAHEH CEPHUCTBIM Ia30M.

B3aumonencTBue KOHIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C MENIBIO.

OO0yrirBaHNe OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Huarpamma «CocTaB Bo3ayxa».

Buneodparmentst u cnaiiasl «lItnusu 6azapei.

[Tonyuenune, cobupanue U pacro3HaBaHUE aMMHAKa.

Paznoxenue 6uxpomara aMMOHHUS.

B3anMozeincTBre KOHIIEHTPUPOBAaHHOM a30THOW KHMCIIOTHI C MEJBIO.

I'openne u€pHoro nopoxa.

Pasno)xeHne HUTpaTa Kaiausi U TOpeHUe B HEM JPEBECHOTO YrOJIbKa.
OO0pa31bl NpUPOAHBIX COeAUHEHUH (ocdopa.

I'openue pocdopa Ha Bo31yxe U B KUCIOPOJIE.

[Tonmyyenue 6enoro ¢pochopa 1 UCIIBITAHUE €r0 CBOMCTB.
Komnexmus «O6pasisl IpUPOAHBIX COSAUHEHHUH yriepoaay.

IToptper H. JI. 3enmuuckoro. ITornomenne pacTBOPEHHBIX BEIECTB WU T'a30B aKTUBUPOBAHHBIM YTIIEM.
Y eTpoicTBO MPOTUBOTA3a.

Monenu MoeKys MeTaHa, 3TaHa, TUJIEHA U alleTUJICHA.

B3aumopeiicTBue sTuieHa ¢ OpoMHON BOIOM M pacCTBOPOM MepMaHraHaTa Kajusl.
OO61me XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakiiysi Ha MHOTOAaTOMHBIE CITUPTHI.

Komnexmus «O0pasibl NPUPOAHBIX COSAUHEHUH KPEMHHUSY.
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Konnekuus crekna, KepaMHUKH, IEMEHTA U U3JEINI U3 HUX.
Kosutekuus npoayKuuu CUIMKaTHON MPOMBILIIEHHOCTH.
Buneodparmentst u cnaiiapl «[Ipou3BOICTBO CTEKIIA U IIEMCHTAY.
Komnekuus «IIpupoasbie COeIMHEHNS] HEMETAIIIIOB).
BuneodpparmenTs u cnaiapl «DpakiimoHHAS IEPETOHKA )KUIKOTO BO3TyXay.
BuneodparmenTsl u cnaiiasl «Ilonydenne Bogopoia, KUCIOPOa U TAIOTEHOB JIEKTPOTUTHICCKUM CITIOCOOOMY.
Mogenu anmaparoB i IPOU3BOJCTBA CEPHOU KHUCIOTHI.
Mopenp Kunsimero cios.
Mopeinb KOJIOHHBI CUHTE3a aMMHUAaKa.
BuneodparmenTs! u cnaiiasl «[Ipon3BoACTBO CEpHON KHCIOTHIY.
Buneodparments! u cnaiiasl «I[Ipon3BoacTBO aMMHaKay.
Komnexkuust «Cpipb€ 1515 MOIYyYEHUSI CEPHOU KUCIOTB.
JlabGopaTropHbie ONBITHI
* Pacnio3HaBaHue rajgoreHu1-uOHOB.
 KauecTBenHbI€ peakiiuu Ha Cylb(aT-uoHbI.
» KauecTBeHHas peaklysi Ha KAaTHOH aMMOHHS.
* XMMHYECKHE CBOMCTBA A30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
» KauecTBenHsble peakiuu Ha pocar-HoH.
* [TonmyueHnue u CBOMCTBA YrOJIbHON KUCIIOTHI.
» KauecTBenHas peakius Ha KapOOHAT-HOH.
* [Iponyckanue yriaekucioro raza 4epe3 pacTBop CHJIMKATa HATPHUS.
IIpakTHyeckune padoThl
2. VI3yueHue CBONUCTB COJISIHOM KHCIIOTHI.
3. U3ydeHue CBOMCTB CEpHOM KUCIIOTHI.
4. TlonyuyeHre aMMHaKa U U3YYEHHUE €r0 CBOMCTB.
5. [lomyuenue yriekucnoro raza. KauectseHHas peakiiys Ha KapOOHAT-HOHBI.

MeTaniabl 1 UX COeIMHEHHUS
[TonoxxeHue MeTalyIoB B IMEPUOJUYECKON CUCTEME XMMHUYeCKHX aneMeHToB [[. 1. MeHneneeBa, CTpOCHHME aTOMOB M KPUCTAIJIOB METAJLIOB.
Mertannueckas CBSI3b U METAUIMYECKasd KpUCTAIUINYecKas pemeérka. Gu3ndeckre CBOMCTBA METAJUIOB: 3JIEKTPO- U TEMIONPOBOIHOCTD, OTPaKAIOIIAS
CHOCOOHOCTB, MIACTHYHOCTh. YEpHBIC U IIBETHBIE METAILIBI.
Mertamipl Kak BOCCTAaHOBUTEIH. DJIEKTPOXUMHUECKHUHN PsIi HanpspKeHUH. B3auMopaelcTBHe METaIOB C HEMETA/IaMH, OKCHJIAMH, KHUCJIOTaMU,
COJIAMH. AJTFOMUHOTEPMHSL.
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OObmas xapaktepucTuka 3JeMeHTOB |A-rpynmbl. OKCHABI M TUIAPOKCUIBI MIETOYHBIX METAJJIOB, WX TOJy4YeHHE, CBONCTBA, NPUMEHEHHE.
Bakneiiiune coy EI0YHbIX METAJJIOB, UX 3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.

O6mas xapakrepuctuka 3meMeHTOB |lIA-rpynnbl. OKCHABI M THAPOKCHABI IIEIOYHO3EMEJIbHBIX METAJUIOB, MX IMOJy4YeHUE, CBONCTBA H
npuMeHeHne. BakHelIne conu MIeT0YHO3EMENbHBIX METalIOB, MX 3HAYCHHWE B NPHUPOJAE M KU3HU uenoBeka. KapOoHaTtbl M ruapoxapOOHATHI
KaJIbLIMS.

BpemenHnas u mocrostHHas )XECTKOCTh BOJIbl. CITOCOOBI yCcTpaHEeHUsT BpeMEHHOH skEcTKoCcTH. CIIoCO0b! YCTpaHEHHS TOCTOSTHHOM KECTKOCTH.

CoenuHeHUs allOMUHUS B MpUPOJE. XUMHUYECKHE CBOiicTBa amtoMuHUS. OCOOEHHOCTH OKCHAAa M THAPOKCHAA AIOMMHMS KakK aM(OTEepHBIX
coenHeHUH. Baxxaelnye coiau anroMUHUs (XJI0pU, Cyabdar).

OcoOenHoctu cTpoeHus aroma xenesa. JKenezo B mpupojne. Baxkueiimue pyasl xkenesa. [lonmyuenue uyryna u ctanu. OKCHABI U TUAPOKCUIBI
xene3a(ll) u (III). Conu xeneza(Il) u (I1I). OOHapyx’eHHE KAaTHOHOB K€JI€3a B pacTBOpE. 3HAUCHUE COSAMHEHUI JKenesa.

Kopposust razoBasi (XMMHUECKast) ¥ SJIEKTPOXUMHUYECKas. 3aluTa METAJUIOB OT KOppo3ur. Mertaiibl B pupoe. [Torstue o metautyprun. YépHas
U LBeTHasg Metautyprus. llupomeramnyprus, rugpomMeTauryprus, 3jiekTpoMeTanyprus. Jlomennsiii npouecc. [lepepaborka uyryHa B cTajb.
DIEKTpOIN3 PacIuIaBoOB.

JdeMoHcTpauuu
B3aumMopeiicTBre HaTpus, JIUTHS U KalbIUs C BOAOK.
['opeHue HaTpusi, MarHus U kejae3a B KUCIOPOJIE.
Benbimka TepMUTHOR CMECH.
B3anmopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
BzaumopeiicTBue atOMUHUS C KUCIOTaMU, EJI0YaMHU U BOJOM.
B3anmopeiicTBre xkene3a u Me € XJIOPOM.
B3aumMogeiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTON M a30THOM KUCIOTOM (pa30aBieHHON W KOHIIEHTPUPOBAHHOM).
Oxpacka m1aMeHu COeMHEHUSIMH 1EJTOYHbIX METAJJIOB.
Oxpacka I1aMeH! COEJUHEHUAMHU 1E€JI0YHO3EMEIBHBIX METAIIIOB.
l"amenue u3BecT BOLOM.
[Tonyuenue KECTKON BOABI B3AMMOACHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
YcrpaHneHne BpeMeHHOH KECTKOCTH KUITTYEHUEM U JOOABJIEHUEM COJIBI.
YcTpaHeHne NOCTOSHHON KECTKOCTH 100aBICHUEM COJIbI.
WoHWUTHI ¥ IPUHIUT UX AeHCTBUS (BUACO(PArMEHT).
Komekuust npupoHbIX COETUHEHUN aTFOMUHUSL.
Buneodparments! u cnaiiapl «OKCH]T aTFOMUHUS U €70 MOAU(DUKAITII.
[Tonyuyenne ampoTepHOro r’UAPOKCUAA ATIOMUHUS U UCCIIEI0BAaHUE €r0 CBOWCTB.
Komnekuus «X¥MMUYECKNE UCTOYHUKH TOKA.
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Pe3ynprarhl 1UTENBHOTO 3KCIIEPUMEHTA IO U3YUYEHUIO KOPPO3UHU CTAIbHBIX U3/I€IUN B 3aBUCUMOCTH OT YCIIOBUM MPOIECCOB.
Boccranosnenue menu u3 okcuaa meau(Il) Bogopoaom.
Buneogparmentst u cnaiiabl «I [pou3BOICTBO UyTryHA U CTAIIH.
Buneodparmentst u cnaiiabl «3aenus U3 yyryHa u CTaim.
Buneodparmentst u cnaiiapl «[Ipou3BOICTBO ATFOMUHHUS.
JlabopaTopHbIe ONbITHI

* BzanmoericTBre xenesa ¢ pactBopoM cynbdarta meau(1l).

* [TosmyyeHne U3BECTKOBOM BOABI U OIBITHI C HEW.

* [Tonyuenue ruapokcuaos xkenesa(ll) u (111).

» KayecTBEeHHBIE peakMy Ha KATHOHBI JKeJe3a.

IIpakTnyeckue padoThl

6. XK€cTkocTh BO/IBI U CLIOCOOBI €€ yCTpaHEHUSI.

7. PellieHne 3KCIEpUMEHTANIbHBIX 3a7a4 110 TeMe «MeTaib».

XuMHusA U OKpYsKaloLas cpeaa

Crpoenne 3emiu: sipo, MaHTHUA, 3eMHasl Kopa, JuTocdepa, ruapocdepa, atmochepa. Xumudeckuit coctaB 3emiu. ['opHbie mopoasl. MuHepasl.
Pynel. Ocanounsie ropusle nopoasl. [lonesnslie uckonaemsle.

HcTouyHMKM XUMHUYECKOIO 3arpsi3HEHUs OKpyXkaromied cpeabl. [7oOanbHblE HKOJOrMYECKHe MpoOJeMbl 4YeJOBEYeCTBA: HapylleHUe
OMOT€OXUMHUYECKUX KPYrOBOPOTOB XUMHUECKUX 3JIEMEHTOB, MOTEIUIEHHE KJIMMaTa, KUCIOTHbIE NOXAW U Jp. O30HOBbIE JBIphl. MexayHapoHOe
COTPYJHHYECTBO B 00JIACTH OXPaHbl OKPYKAIOLIEH Cpebl OT XUMUYECKOT0 3arpsi3HEHUS. «3eIEHast XUMUS».

JdemoHcTpanuu

e BuneodpparmenTs u cnaiipl «CTpoeHue 3eMiIu U €€ XUMUYECKUN COCTaBy.

e Kostekius MuHEpanoB U TOPHBIX TOPO/I.

e Komreknus «Pynpl MmeTamiosy.

e BugaeodpparmeHTsl u cnaiiipl «I 106agbHbIE 9KOIOTHYECKHE TPOOIEMbI YEIOBEUECTBAY.

e BuaeodpparMeHThl U Claiiibl O CTENEHH YKOJIOTHYECKOM YHCTOTHI TOBapa.

JlabopaTopHbIe ONbITHI
* M3ydeHue rpaHura.
* MI3yueHne MapKUpOBOK pa3IMYHbIX BUJOB IIPOMBIIUIEHHBIX U IPOJL0BOJICTBEHHBIX TOBAPOB.
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O06001meHne 3HAHUI 10 XMMHUM KypPca OCHOBHOM HIKOJIBI.
Crpoenue aTroma B COOTBETCTBHH C IMOJIOKEHUEM XHMHUUYECKOTO 3JIEMEHTa B MepuoaAnYeckoil cucteme. CTpoeHuE BeEIleCcTBa: XUMUYECKAs CBS3b

U KpUCTAJUITMUECKas peniérka. 3aBUCUMOCTh CBOMCTB 00Opa30BaHHbBIX 3JIEMEHTaAMH IPOCTHIX BEHIECTB (METANIOB, HEMETAJIOB, 0JaropoAHbBIX Ta30B) OT
ITIOJIOKCHUA 3JICMCHTOB B HepHOHquCKOﬁ cucreme. Tunomorus HCOPTaHNYCCKUX BCIICCTB, pa3AC/ICHUC UX Ha KJIACChI U I'PYIIIIbI. HPGI[CTaBI/ITeJII/I.

[Ipu3Haky 1 ycaoBHs NPOTEKAHUS XUMUYECKUX peakuuid. TUIMOI0rus XUMUYeCKUX peakluii o pa3IuyHbIM MpU3HaKaM. Peakiiuu noHHOro oOMeHa.
OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMHUYECKHE CBOMCTBA COJEOOPA3yIOUIUX OKCHAOB, THJIPOKCHIOB (OCHOBaHUIA,
KHUCIOPOACOACPKAIINX KUCIOT U aM()OTEPHBIX THIPOKCUIOB), COJEH.

IInanupyemsle pe3yjbTaTbl 00y4eHHA

BbInyCKHUK HAy4YuTCH

®  3HaAMb (NOHUMAMD).
— XMMHYECKYIO CUMBOJIMKY: 3HAKU XUMHUYECKUX JIEMEHTOB, (OPMYJIbI XUMHUECKUX BEIIECTB, YPaBHEHUS XUMUUECKUX PEaKLUH;
— BAKHEWIIME XMMHWYECKHUE IMOHATHA: BEIIECTBO, XUMUYECKHUN JIEMEHT, aTOM, MOJIEKYJa, OTHOCHTEIbHBIE aTOMHAsl M MOJIEKYJIIpHAs MaccChl, MOH,
KAaTHOH, aHUOH, XMMHYECKasl CBS3b, JIEKTPOOTPULIATEIIBHOCTD, BAJIECHTHOCTD, CTEIIEHb OKUCIICHHUS,
MOJIb, MOJISIPHAsE Macca, MOJSPHBIA OOBEM, pACTBOPBI, AIIEKTPOIMUTHI ¥ HEIJICKTPOIHUTHI, DIIEKTPOJIUTHYECKAs UCCOIUAINS, OKUCIHUTENb
Y BOCCTAaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, TEIUIOBOU A PEKT peakii, OCHOBHBIE TUIIbI PEaKLIUii B HEOPIraHUYECKON XUMUH;
— (OopMyNIHpPOBKM OCHOBHBIX 3aKOHOB W TEOPUM XMMHH: aTOMHO-MOJIEKYJIIPHOTO YUY€HHS; 3aKOHOB COXpPAHEHHS MacChl BELIECTB, MOCTOSHCTBA
cocraBa BelIeCTB, ABorazapo; nepuoaudeckoro 3akoHa /[[. M. MenpeneeBa; T€OpUM CTPOEHHsS aToMa WM YYEHHsS O CTPOCHMM BEILLECTBA; TEOPHH
JIEKTPOJIUTUYECKON AUCCOLMAMM U YUEHHUS O XUMUYECKON PEAKIINN;

®  HA3bLIBAMD:
— XMMHMYECKHUE JIIEMEHTBHI;
— COEJIMHEHHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELICCTB;
— OpraHM4ecKHe BelecTBa Mo uX (popmyie: MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, METaHOJI, 3TaHOJI, IJIMIIEPUH, YKCYCHAsl KUCIIOTa, IJIF0K03a, caxapo3a;

®  00vBACHAMb!
— (U3HYECKH CMBICII aTOMHOIO (TOPSIKOBOI0) HOMEpa XMMHMYECKOrO 3JIEMEHTa, HOMepa IpyIIbl U Iepuoja B nepuonudeckoil cucreme /. U.
MeHeneeBa, K KOTOPBIM 3JIEMEHT IPUHAJICKUT;
— 3aKOHOMEPHOCTH W3MEHEHMs CTPOEHUS aTOMOB, CBOICTB 3JIEMEHTOB B IIpeesiaX MaJIbIX EPUOJOB U A-TPYII, a TaK)Ke CBOMCTB 00pa3yeMbIX UMHU
BBICIIMX OKCHJIOB U THJPOKCHJIOB;
— CYIIHOCTb IPOLECCa IEKTPOIUTHIECKOM TUCCOIMALINY U PeaKIIMii HOHHOTO OOMEHa;

®  Xapakmepuzoeamb:
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— XUMHYECKHE 3JIEMEHThI (OT BOJOPOZAA 10 KalbliMs) HAa OCHOBE HX IOJIOKEHHUS B IIEPUOJMYECKON cucTreMe XuMudeckux siaemeHtos [l U.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;
— B3aMMOCBSI3b MEX/1Y COCTaBOM, CTPOCHHEM UM CBOMCTBAMHU HEOPIaHUYECKHX BEILECTB;
— XHMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB (IIPOCTHIX BELIECTB — METAUIOB U HEMETAJUIOB, COEIMHEHUN — OKCHUJOB,
KHCJIOT, OCHOBaHHH, aM(OTEPHBIX OKCUA0B U THIPOKCUIOB, COJIEH);
® onpedensamo:.
— COCTaB BEILECTB 10 UX GopMyiiam;
— BQJICHTHOCTb U CTENIEHU OKHUCIJIEHUS JIEMEHTOB B COCMHEHNY;
— BH/JIbl XUMUYECKON CBA3HU B COEAMHEHUSAX;
— TUIBI KPUCTAUIMYECKUX PELIETOK TBEPABIX BEIIECTB;
— MPUHAAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUM;
— THUIBl XUMUYECKUX PEAKIIMA;
— BO3MOXHOCTb IIPOTEKaHUs PEAKIMI HOHHOTO 0OMEHA;
® cocmasnaims:
— CXEMBI CTPOCHHSI ATOMOB IIEPBBIX JIBAILATH IEMEHTOB iepuoaudeckon cucremsl /1. 1. Menneneena;
— (hopMyJIBI HEOPraHMUYECKUX COEMHEHUH U3YUEHHBIX KJIaCCOB BEIIECTB;
— YPaBHEHMSI XUMUYECKHX PEAKIIUI, B TOM YUCIIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C IOMOIIBIO METOA 3JIEKTPOHHOr0 OanaHca;
® (e30nacHo obpawamsca:
C XUMHUECKOW NOCy10i U 1TaOOpaTOPHBIM 000PYI0BaHHEM;
®  11POBOOUMb XUMUYECKULL IKCNEPUMEHM.!
— MOATBEPKIAOMINN XUMUYECKUN COCTaB HEOPTaHUYECKUX COCTMHEHUN;
— MOATBEPKAAIOIINNA XUMUUECKNE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;
— TI0 MOJYYEHHUI0, COOMPAHUIO U PACTIO3HABAHUIO Ta3000pa3HBIX BEHIECTB (KUCIOpOa, BOJIOPOA, YIVIEKUCIOTO ra3a, aMMHaKa);
— M0 ONpEAEICHUIO XJIOPHUI-, CyNb(aT-, KapOOHAT-MOHOB U HOHA AMMOHHS C TIOMOIIbIO KAUE€CTBEHHBIX peaKiuii;
®  BLIYUCTAMD!
— MAacCOBYIO JIOJIF0 XUMUYECKOTO 3JI€MEHTa 0 PopMyJie COeAMHEHMUS,
— MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
— MacCy OCHOBHOT'O BEIIECTBA 10 U3BECTHOM MACCOBOM JOJI ITPUMECEH;
— 00BEMHYIO J10J1F0 KOMITOHEHTa T'a30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00BEM MIIM MacCy BEIIECTBa [0 KOJWYECTBY BellecTBa, 00BEMY UIIM Macce PeareHToB, U MPOAYKTOB PEaKIIHNH;
®  UCNONL308aMb NPUOOPEMEHHBLE 3HAHUS U YMEHUA 8 NPAKMUYECKOU 0esimeNbHOCMU U NOBCEOHEBHOU HCUSHU.
— i 6e30macHOro oOpalleHus ¢ BEIeCTBAMM M MaTepualiaMy B MOBCEIHEBHOW >KM3HM M IPaMOTHOTO OKa3aHUs MEPBOM MOMOIIM MPU OXKOTrax
KHCIIOTaMH U IIeJI0YaMH;
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— U1 OOBSICHEHUS OT/AEIbHBIX ()AaKTOB U MPUPOIHBIX SIBICHU;
— JUI1 KPUTUYECKOHM OIEHKH MH(OPMAIIMK O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY.

BbInyCKHUK MOJIYyYUT BO3MOKHOCTD HAYYHUThCH
o XapaKTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHUS XUMUYECKHUX 0OBEKTOB: HAOJIOACHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE;
. paznuyaTh XMMUYECKHUE OOBEKTHI (B CTATUKE):
— XMMHUYECKHE 3JIEMEHTHI U IIPOCThIE BELLIECTBA;
— METaJUIbl U HEMETAJLJIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTb IPUHAJICKHOCTH TAKMX OOBEKTOB K TOH MM UHOMW IpyIIIIE;
— OpraHM4ecKhe U HEOpraHUUECKUe COETUHEHUS;
— IMJPOKCUABI (KUCIOPOACOAEpIKaIINEe KUCIOThI, OCHOBaHMs, aM(pOTEpHbIE THPOKCHUIbI);
— OKCH/JIBI HecoJIeo0pa3yromye U cojaeodpa3youe (KUCIOTHbIE, OCHOBHBIC, aM()OTEPHEIE);
— BaJIEHTHOCTh U CTENEHb OKUCIICHHUS;
— CHCTEMaTHYECKHE U TPUBHAJIbHBIE TEPMUHBI XMMUUYECKOI HOMEHKJIATYphl;
— 3HAKOBYIO CUCTEMY B XMUMHUH (3HAKU U (OPMYIIbI, UHACKCHI U KO PUIMEHTHI, CTPYKTYPHBIE U MOJIEKYJISIpHBIE (POPMYIIbI, MOJIEKYJIIPHBIE U HOHHBIE
YpaBHEHHUs peaklui, MOJHbIE U COKpAIIEHHbIE NOHHBIE YPAaBHEHUs peakLui, TEPMOXMMUYECKUE YpaBHEHUs, 00OO3HAUEHUsI CTEIEHU OKHCIICHUS U
3apsizia MoHa B popMyJie XUMUYECKOTO COCTUHEHHUS);
. pa3au4aTh XMMUYECKUE OOBEKTHI (B JUHAMUKE):
— (Qu3nyecKre U XUMHUYECKHE CTOPOHBI IPOIIECCOB PACTBOPEHUSI U JUCCOLMAIINY;
— OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEaKIIUH U peaKLui OOMEHa;
— CXEMbI U ypaBHEHUS! XUMUYECKUX peaKIuii;
o COOTHOCHTB:
— DK30TEpMUYECKHUE PEAKLIUU U PEAKLIUN TOPEHMS,
— KaTaJIMTU4ECKHe U (DepMEHTATUBHbIE pEaKLUu;
— MeTaJll, OCHOBHBIN OKCHJ, OCHOBAHHE, COJIb;
— HEMeTaJll, KUCIIOTHBIA OKCHUJ, KUCIIO0Ta, COJIb;
— CTpOEHHUE aToMa, BUJ XMMUYECKOH CBSI3U, TUI KPUCTAIUTMYECKON PEIIETKU U (PU3NYECKUE CBOMCTBA BEIIECTBA;
— HaxO0’KJEHHE JIEMEHTOB B IPUPOJIE€ U MPOMBIIUIEHHBIE CITOCOOBI UX MOIYUEHUS;
— HE00X0AUMOCTh XUMHUYECKOT0 IMPOU3BOACTBA U TPEOOBAHUIN K OXpaHE OKPY>KAIOILIEeH Cpe/Ibl;
— HE00XO0AMMOCTh PUMEHEHHSI COBPEMEHHBIX BEILIECTB U MaTepHaAJIOB U TPEOOBAHUH K 3/10pOBbECOEPEIKEHUIO;

o BBIIBUTaTh M DKCIEPUMEHTAIBHO IPOBEPATH THUIIOTE3bl O XMMHUYECKMX CBOMCTBaX BEIIECTB HA OCHOBE HX COCTaBa, CTPOEHUS U
IIPUHAIEKHOCTH K OIIPENIEIIEHHOMY KJlacCy (TpyIIe) BEIIECTB;
o MIPOrHO3HPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKHUCIUTENbHBIE WM BOCCTAHOBUTENIbHBIE CBOICTBA C Y4YETOM CTeleHEH OKHUCICHUS

3JICMCHTOB, BXOAAIIUX B €0 COCTaB, a TAKKEC IMPOAYKTOB COOTBETCTBYIOIIHUX OKUCIIUTEIIbHO-BOCCTAHOBUTCIIBHBIX peaKum‘/'I;
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o COCTaBJIATh YPABHEHUS PEAaKLUH C yyaCTHEM TUIIMYHBIX OKHCIUTEIEH U BOCCTAHOBUTEIEH Ha OCHOBE JIEKTPOHHOIO OajaHca;

. OIpPENEIATh BO3MOXKHOCTb IIPOTEKAHMS XUMUYECKHX pEaKkUMii Ha OCHOBE JJICKTPOXMMHMYECKOIO psila HANpsLDKECHUM METauioB, psla
ANEKTPOOTPHULATEILHOCTH HEMETAIIOB, TAOJUIBl PACTBOPUMOCTH M Y4€Ta yCIOBUI MPOBEACHUS PEAKLUI;

o IPOBOJIUTH PACUETHI 10 XUMHUECKUM (POpMyJIaM U ypaBHEHUSIM:

— JUIs BBIBOZIA (hOPMYJIBI COCAMHEHUS TI0 MaCCOBBIM JIOJISIM 3JIEMEHTOB;
— JUIsL IPUTOTOBJICHHS PACTBOPA C UCIIOJIb30BAHUEM KPUCTA/UIOTHAPATOB;
— JUIsL HAXOKJICHHUS JOJIA BBIXOJIA MPOYKTa PEAKIIUH 110 OTHOIICHUIO K TEOPETUICCKHA BO3MOXKHOMY;
— ¢ ucnosb30BanueM npapmia ['eii-Jlroccaka 06 00bEMHBIX COOTHOIICHUSX Ta30B;
— C HCIIOJIb30BaHUEM MOHSATHI «KMOJIbY, «MMOJIbY, «IHCI0 ABOTaIpO»;
— IO TCPMOXUMHUUCCKHUM YPABHCHHUAM PCAKIINH;
®  TPOBOJIUTH XMMHYECKHI YIKCIICPUMEHT C HEYKOCHUTEILHBIM COOJIOICHUEM MPABHIT TEXHUKH 0€30MMacHOCTH:
— M0 YCTAHOBJICHHIO KAYECTBEHHOTO U KOJMYECTBEHHOT'O COCTaBa COCAMHCHUS;
— IPH BBIMOJIHEHUH HUCCIICA0BATEILCKOTO MTPOEKTA,;
— B JIOMAIIIHUX YCJIOBHUSX;
° HUCITIOJIB30BAaTh HpI/IO6peTéHHBIC KIIFOYCBBIC KOMIICTCHUWMW MJIS BBIIIOJIHCHUSA IIPOCKTOB U y‘-I€6HO'I/ICCJICI[OBaTCJH>CKI/IX pa60T M0 H3Y4YCHHIO
CBOWCTB, CITOCOOOB MOJIYUYEHUS M PACIIO3HAHUS BEIICCTB;
o OIpENeNATh UCTOYHUKH XUMHUYECKOH MH(OPMAIMU, MPEICTABIATh CIIMCOK MH(POPMAIMOHHBIX PECYpPCOB, B TOM YHCJIC U HAa HMHOCTPAHHOM
SI3bIKE, TOTOBUTHh WH(POPMAIIMOHHBIH MTPOAYKT M MPE3CHTOBATH €T0;
L 00BEKTUBHO OLICHUBAThH I/IH(l)OpMaIII/IIO 0 BCIICCTBAX W XHMHUUCCKHX IIPOHECCax, KPUTUUYCCKHU OTHOCHUTCA K HCCB)IOHayLIHOI\/’I I/IH(l)OpMaIII/II/I,
HeJT0OPOCOBECTHOM peKJiaMe B CPEJCTBAX MAaCCOBOM HH(POPMAIIHH;
®  CO3/1aBaTh MOJICIIM U CXEMBI JIJISl PEIICHUS YIeOHBIX U TIO3HABATEILHBIX 3a/1a4.

KanengapHo-TreMaTH4yecKkoe NJIaHMPOBaHHE
9 KJIACC (2 9 B Hezenro, Bcero 68, n3 HUX 2 4 — pe3epBHOE BpeMsi)

Homep dopmMupyemsbie
XapakTepucTHKAa OCHOBHBIX BU/I0B
ypoKa OcHoBHoOe coJepKaHue JKM3HEHHbIE
Tema ypoka % AeSITeJIbHOCTH Yy4almmXxcs (Ha ypoBHe
n/n ypoka/90P . . KOMIIeTEeHIIUN
yueOHBIX J1eiicTBHI)
IToBTOpeHune n 00001IeHUE cBeleHUi 10 Kypcy 8 kiacca. Xumuyeckue peakunu (5 1)
1 Knaccudukanus bunapubeie coenumuenus. Oxcunel | Xapakmepuzoéamv ~ OKCUABI,  THUAPOKCHIBI | -PasBurue ysepenHoctn B
HEOPTaHUYECKUX coneo0pa3ymoine u | (ocHOBaHUS, am(poTepHbIe THJIPOKCHU IBI, | CBOMX CHIAX;
BELIECTB U UX HecoJieo0pas ue. ['mapokcuabl: | KUCIOpOACcOoAepKalllie KUCIOThI) M COJU IO “PasBHTHE YMEHIA PABILILHO
I PpasyroIHe. Ap ABL: POACONCPIKAII OpPUEHTHPOBATHCS B JTFO0OM
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HOMEHKJIATypa OCHOBaHWUS, ampOTepHBIC | IIaHy:  COCTaB,  CIOCOOBI ~ OOpa30BaHUsl | *KU3HCHHOW CHTYALlUH.
THIIPOKCHUIBI, Ha3BaHU, XapaKTepHbIC CBOMCTBA U MOIyYCHHE.
KHUCJIOPOJACOACPIKAIE  KUCIOTHL. | Kiaccuguyupoéams — OKCHIBI, THAPOKCHIIBI
Cpennue, KHCIble, OCHOBHEIC, | (OCHOBaHUS, amQoTepHbIC THIIPOKCHUIBI,
KOMILIEKCHBIE COJIH. KHUCJIOPOCOACPIKAIINE KHUCIOThI) M COJH IO
Jemoncrpanuu. O3HAKOMJICHHE C | pa3JIMYHBIM IPU3HAKAM.
KOJUICKIHSIMH METaJLIOB u| Yuemo MOJITBEPXK/IATh XapaKTEPUCTHKY
HeMmeTa/uioB.  O3HAKOMJIGHHE € | OTJEIbHBIX peCTaBUTEICH KJIaCCOB
KOJUICKIIMSIMH OKCHJIOB, KHCJIOT M | HEOPIraHUYECKHUX BCIIIECTB YpaBHCHHUSIMHU
coJIer COOTBETCTBYIOIIMX PEAKIIMA.
Packpvieamb TEHETHYECKYIO CBS3b  MEKIY
KJIacCaMH HEOPTaHUYECKHUX COCIUHCHHUN
2—3 Knaccudpukanus O06006111eH1E CBEJICHUI 0 | Obvscuamb TIOHATUS «XUMHYECKas pPEAKIHsy, | ~OBlajeHue HaBBIKAMH
XUMHYECKHUX PEAKIMHA | XUMHYECKUX peaKIusaX. | «peaKIiuu COCTUHCHHUS, «peaknupy | KOMMYHHUKALHH.
10 Pa3JInYHBIM Knaccudukanus XUMHYCCKHUX | PA3JIOKEHUS», «PEAKIMH OOMEHa», «PEaKIHu
OCHOBaHUSIM peakiuii o Pa3IMYHBIM | 3aMCIICHHS»,  «PEAKUUU  HEUTpAIH3AIHUN», igi;plzﬁizfepemocmlg'
OCHOBAHHUSM: TI0 COCTaBY M YHCIY | «IK30TEPMUUYCCKHE peaKiumy, '
pearupyromux M 00pasyrOLMXCs | «IHJOTCPMUYCCKAC — PCAKLUW»,  «OOPATUMBIC | paspurie yvenus mpasibHO
BCIICCTB, IO TCIIJIOBOMY 3(1)(1)€KTy, peakuun, <<H€O6paTI/IMI>I€ p€aKkuun», | opueHTHPOBATHCS B OO0
M0  arperaTHOMy  COCTOSIHHIO | «OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUNY, | HKU3HEHHOH CHTyalyH.
pearupyioommx  BEHIECTB, [0 | KTOMOTE€HHBIE  PEAKIIHK», «reTeporeHHbIe
0o0paTUMOCTH, 1O  HW3MCHEHUIO | PEaKIUn, «KaTaTUTUICCKHE peaKIum»,
CTEMEHEH OKHCIIEHUSI 3JEMEHTOB, | KHEKATAIUTHYECKHE  PEaKIMHU»,  «TEIIOBOM

I10 UCIIOJIB30BAHMIO KaTaIn3aTopa.
JlaGopaTtopHble  onbIThbL. 1.
B3anmopeiictBue  aMmmuaka U
XJIOpPOBOJIOPOA. 2. Peakuus
Heutpanu3anuu. 3. Habmronenue
TerioBoro  3ddexkra  peakuuu
HEWTpaIU3alHH. 4.
B3aumMozeictBrue CEpHOM KHUCIIOTBI
c OKCHJIOM menu(ll). 5.
PasnoxxeHne mepokcuaa BoJIOpona

3¢ (HEeKT XUMUIECKON PEaKITHI.
Knaccugpuyuposamv XuMudeckue peakiuu IO
Pa3IMYHBIM OCHOBaHUSIM.

Onpedensams OKHCIUTEIb W BOCCTAHOBUTEIb,
MIPOIIECCHI OKUCIIEHUS 1 BOCCTAaHOBJICHUSI.
Habniwoams u  onuceiéams peakluu MEXITY
BEIIECTBAMH C TOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMUHU
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C MOMOIIIO KaTasla3bl KapTodes

[TonsiTHEe 0 ckopocTH
XMMHYECKON PEaKIIUU.
Karanu3

[lonsiTHE O CKOPOCTH XMMHYECKOU
peakiuu. DaKTOPBI, BIUSIONINE HA
CKOPOCTb XMUMHUYECKHX PpEaKIU:
MPUPOA PEATUPYIONINX BEIICCTB,
X KOHIEHTpalus, TeMIleparypa,
IJI011A]Tb CONPUKOCHOBEHUS,
Hanuuue Katanuzaropa. Karanus.
JdemoHcTpanmu. 3aBUCUMOCTh
CKOPOCTH XMMHYECKON peakluu OT
MIPUPOJIBI PEAruPYIONIUX BEIICCTB.
3aBUCHUMOCTh CKOPOCTH
XUMHYECKOH peakmuu OT KOH-
LEHTpaLUU pearupyroumx
BEIIECTB. 3aBUCHMOCTh CKOPOCTH
XUMHYECKON peakiyy OT IJIOIAJH
CONPUKOCHOBECHHSI  PEarupyrOIIIX
BEUIECTB  (WKHUISIIIUNA  CIIOW»).
3aBUCUMOCTh CKOPOCTH XHUMUYe-
CKOMl peaknuu OT TeMIlepaTypbl
pearupyomux BEIecTs.

JlabopaTopHbie  ONBITHI. 6.
3aBUCUMOCTh CKOPOCTH
XUMUYECKON peakiuu OT MPHPOJIbI
pearupyromux BEIIIECTB Ha
npuMepe B3aUMOJICUCTBHUS
pacTBOpoB THOCYNb(daTa HATPUi U
xjopuga  Oapusi, THOCylb(dara

HaTpusi U COJISTHOM KHUCIOTHI. 7.
3aBHCHMOCTD CKOpOCTH
XUMHUYECKON pPeakuuu OT MPHUPOIbI
MECTAJIJIOB HpI/I nux BSaHMO)IeﬁCTBHH
C CONSHOM KucloTod. 8. 3aBucH-

O6bﬂCHﬂn’Zb, 4YTO TAKO€ «CKOPOCTH XHUMHYECKOM

peakum.
Apeymenmuposams BBHIOOpP €IUHHI] U3MEPCHHS
Vp.

Yemanasnusamo IMPUYHUHHO-CJICACTBCHHBIC
CBiA3W  BJIUAHUA  PA3JIMYHBIX (baKTOpOB Ha

CKOPOCTb XUMHUYECKHX PEAKLIUH.

Habniooams u onuceieams peakUu MEXKIY
BEILIECTBAMH C IIOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3BIKA XUMUHU

IIposooumu OIIBITHI, HOATBEPKAAIOIINE
3aBHCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIH OT
Pa3IMYHBIX (HaKTOPOB

-Pa3zBuTHE yBepeHHOCTH B
CBOUX CHJIaX;

-Pa3zBuTHe ymMeHuUs MpaBUIIBHO
OpUEHTHPOBATHCA B ITFO00M
YKU3HEHHOU CUTYaLIHH.
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MOCTh  CKOPOCTH  XUMHUYECKOU
peaKkuy OT HPHUPOJBI KHCIOT IPH
B3aMMOEHUCTBUN UX C KeJlIe30M. 9.

3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakuuu 0T
temnepatypsl. 10.

3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakuuu 0T
KOHLEHTPALUN pearupyomumx
BEILIECTB. 1. 3aBUCUMOCTh

CKOPOCTH XMMHUYECKON pEaKIu OT
IJIOMIAIM COTIPUKOCHOBEHHS pea-
TUPYIOLINX BEILIECTB. 12.
3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEaKIUU OT HAIUYHUS
KaTaJin3aTopa

XumMuYeckue peakuuu B pactsopax (10 4)

Onexrponutuueckass | [lonstue 00 snexTponauTUyeckoil | Xapakmepuzosamo NOHATHS | -Passurue yBepeHHOCTH B
IUCCOLAALINS JTUCCOLUAIUU.  DJNEKTPOIUTHI U | «IJIEKTPOIUTHYECKAS JIACCOLIMAIMsy, | CBOUX CHIaX,
-Pa3Burue yMeHus npaBuiIbHO
HEDJICKTPOJIUTHI. MexXaHU3M | «3JIEKTPOJMTHI», «HEITCKTPOIUTHDY. .
. OPHUEHTUPOBATHLCS B OO0

JUCCOIMAIIUN  DIIEKTPOJIUTOB € | Yemanasnusame IPHYAHHO-CIIEACTBEHHBIC | sepspennoii curyarun,

pa3IMYHBIM ~ XapaKTepOM CBSI3W. | CBSI3U  MEXKIY MPHPOIOH  JJICKTPOIUTA M

Crenenb ANIEKTPOJIUTUYCCKOM | CTENEHBIO €r0 JUCCOIUAIIH.

mucconuanuu. CuinbHeIE U ciadvle | Yemanasnuseamo MPUYUHHO-CJICICTBCHHBIE

AJIEKTPOJIUTHI. CBSI3M MEXKIY THIOM XUMHUYECKOW CBS3H B

JleMOHCTpAIIUH. VcnpiTanue | 3IEKTPOITE B MEXaHU3MOM €T0 TUCCOIHAIINN

BEIIECTB W MX pacTBOPOB Ha

3JIEKTPONPOBOAHOCTD

JlabopaTopHblii OMBIT. 13.

Jucconmaryst c1a0BIxX

AJIEKTPOJIMUTOB Ha npuMepe
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YKCYCHOM KHCJIOTBI

7 OcHOBHBIC OcCHOBHBIE TIOJIOXKEHUS TEOpuu | Xapaxmepuzosams TTOHSTHS «crenelp | -OBnajeHue HaBbIKaMu
MOJIOKCHUS TEOPUU ANEKTPOIUTUICCKON AUCCOIUAINH. | TUCCOIHAIIAN, «CWJIBHBIC  DJICKTPOJIUTHDy, | KOMMYHHKALHMH.
AIEKTPOJIUTUYECKON Kinaccudukanuss HWOHOB U HMX | «cladbie AIEKTPOJIUTHI, «KaTHOHBIY,
nuccormaruu (TO/I) cBoiicTBa. KHCIOTBI, OCHOBaHUS U | «QHHOHBI», «KHCJIOTBD», «OCHOBAaHHUSI», «COJIH. ;iziiﬂzﬁizfepemocm};

COJIH Kak aneKTpoduThl. | Cocmasnsime ypaBHEHUS SJIEKTPOITUTHYCCKOM '

Hx xnaccudukarus U | AMCCOLUAIH KUCIIOT, OCHOBAHUMU U COJIEH. -Pa3sBUTHE yMEHHS PABHITHHO
JIACCOLIHAITHS. Hnniocmpuposams ~ TpUMEpaMM  OCHOBHBIE | opHeHTHpOBATHCS B JTHO00I
JdemMoHcTpanuu. 3aBUCUMOCTb | IOJIOKEHUS TEOPUHU AIEKTPOJIUTUYECKOH | KU3HCHHOU CHTYallHH.
ANEKTPONPOBOJAHOCTH  YKCYCHOMW | IMCCOLIMAIIUU.

KHCJIOTBI oT KOHIICHTpauu. | Paziuuame KOMITOHEHTBI JI0OKa3aTeIbCTB

JIBrOKeHHE OKpaIlleHHBIX HOHOB B | (TE€3UCOB, apryMEeHTOB u dhopmbl

ANEKTPUICCKOM I10JIC JTOKa3aTeIIbCTBA)

8—9 | Xumnueckue O0mue xuMHYeCKHe CBOWCTBa | Xapakmepuzosamo oo1me XUMH4YecKue | -Passurne aJIeKBaTHBIX
CBOMCTBA KHCIOT KAK | KMCJIOT: ~ M3MEHEHHE  OKDAaCKM | CBOMCTBA  KHCIOT ~ C  TO3MIHMI  Teopum | IPCACTABICHHIT O COOCTBEHHBIX
ANEKTPOJIUTOB WHIUKATOPOB, B3aUMOJICHCTBUE C | SJIEKTPOIUTHUECKOM TUCCOLMAIINU. Eﬁfﬁiﬁ:ﬁ "

MeTaJIaMH, OKCHJaMHU u | Cocmagnams  MOJNEKYJSpHBIC, TOJHBIE |
THIPOKCHIaMU METaJlIOB U | COKpalIéHHbIE WOHHBIC YPaBHEHHS pEaKIui C

coJIMHM. MoJeKynsipHbIe 1 MOHHBIE
(monHbIE u COKpAIIEHHBIE)
YpaBHEHUS peaKIuid. XUMHUYECKHUI
CMBICII COKpAIEHHBIX YPaBHEHUM.
YcnoBuss NPOTEKaHMsT  peakUuu
MEXJy NIEKTPOJIUTAMHU 0 KOHIIA.
Psg akTMBHOCTH METAJTOB.

JlaGopaTtopHubie  onbIThl. 14,
N3meHeHne OKpacku MHAMKATOPOB
B KHUCJIOTHOM cpene. 15. Peaknus

y4acTHEM KHCIIOT.
Apeymenmuposams BO3MOXXHOCTH TPOTEKAHUS
peakIuii ¢ yyacTHeM KHUCJIOT Ha OCHOBE IIpaBHIIa
bepromie u psga akTHBHOCTH METaJLIOB.
IIposooumu OTIBITBHI, MOJITBEPIKAAIOIINE
XMMHUYECKHE CBOWMCTBA KUCIOT, C COOIIOICHHEM
MpaBWJI TEXHUKH 0€30I1aCHOCTH.

Habnwoams 1 onucviéams peakiiiy ¢ y4acTHEM
KHUCIIOT C TIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA
U sI3bIKA XUMUHU
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HEUTpAJIM3alMK PacTBOpPA LIEIOYH

Pa3IMYHBIMU  KHUCJIOTAMH. 16.
[Tonyuyenue ruapokcuna meau(ll) u
ero B3aUMO/JICHCTBHE c
pa3IMYHBIMU  KUCJIOTaMu.  17.

BsauMoeiicTBUEe CHIBHBIX KHUCIIOT

c okcumom wmemu(ll). 18—20.
B3aumoneiicteue KHCIIOT c
MeTaJulaMH. 21. KauectBeHHas
peaxkuus Ha KapOOHAT-HOH.
22. Tlony4yenue CTYIHS
KPEMHHUEBOM KHUCIIOTHL.

23. KauecTBeHHass  peakius Ha
XJIOPUJI- WJTH CYIIb(aT-HOHBI

10 XuMuyeckue O6mme xumuueckue cBoiictBa | Cocmasnams ~ MOJEKYJSpHbIE, TONHbIE U | -Passurue aJleKBaTHBIX
CBOJCTBA OCHOBAHHMil | IEJTOYEH:  B3aMMOACHCTBHE  C | COKPAIIEHHBIC HMOHHBIC YPABHEHHS PEaKiuii c | TPCACTABICHHIT O COOCTBEHHBIX
KaK 2JIEKTPOJIUTOB KHCJIOTaMH, OKCHJIaMH | Y9aCTHEM OCHOBAHHU. zcr);zqgﬁi?{f:i "
HeMeTalioB, coisamu.  OOume | Apeymenmuposams BO3MOXKHOCTh MPOTEKAHUS
XUMHUYECKHUE CBOMCTBA | peakMi C y4acTHEM OCHOBAaHMI Ha OCHOBE
HEPaCTBOPUMBIX OCHOBaHMH: | mpaBuia beprose.
B3aUMOJICHCTBUE ¢  Kuciotamu, | [Iposooumo OIIBITHI, MOJATBEPKIAIOIINE
pasioKeHue NMpu HarpeBaHUH. XUMHUYECKHE CBOHCTBa OCHOBaHUH, c
JlabopaTopHubie  ONBITHI.  24. | COOJFOICHUEM TIPABHII TEXHUKH 0€30MaCHOCTH.
V3MeHeHne OKpacku MHIMKATOpOB | Habnrooamv M onucvliéams peaklMy C y4yacTHEM
B IETIOYHON cpene. 25. | KUCIIOT C MOMOIIbIO PYCCKOTO (POAHOTO) A3bIKA
B3anmopeicTteue — menoder € | U SA3bIKa XUMHH
YTIIEKUCIIBIM ra3oM. 26.
KagecTBeHHast peakiusi Ha KaTHOH
amMmoHusi. 27—28. Ilonyuenue
ruapokcuaa  meau(ll) wm  ero
pasioxeHue
11 XuMHYecKue OOue XMMHUYeCKHe CBOMCTBA Xapaxmepuzosamu o0mue XUMUYeckue | OBIajeHue HaBbIKaMu
CBOICTBA COJIEN KaK CPETHUX COJICH: B3aMMOJICHCTBHE C | CBOMCTBA coJieit c 18 00%3500050%¢ teopup | KOMMYHHUKALHH.
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AIIEKTPOJIUTOB

KHCIIOTaMH, IIETI0YaMH, COJISIMH U
MeTayuiaMu. B3auMmoaenctaue
KHUCJIBIX COJIEH CO LIETI0YaMH.
JlabopaTopuble  ombIThl.  29.
B3aumopeiictBue kapOOHAaTOB ¢
KHUCJIOTaMU. 30. [Tonyuenue
THJIPOKCH/IA xenesza(lll). 31.
B3aumoneiicteue xKeresa c
pactBopoMm cynbdara meau(Il)

NEKTPOIUTUYECKON TUCCOLIUALIMH.

Cocmaenams ~ MOJEKYJApHBIE, IIOJHBIE U
COKpAIllCHHBIC MOHHBbIC YPABHEHUs pEaKkUUil C
y4acCTHEM COJICH.

Apeymenmupoeams BO3MOXHOCTb IPOTEKAHUS
peakuuil ¢ y4acTHEM COJIEH Ha OCHOBE IIPaBHJIA
beprose.

1Iposooumy OIIBITHI, MOJITBEP K IAOLIME
XMMHUYECKHE CBOWCTBa coJiel, ¢ coOaroaeHnemM
IPaBWJI TEXHUKHU 0€30I1aCHOCTH.

Habniooams v onucvieams peakiyu ¢ y4yacTueM
CoJIell ¢ MOMOUIbIO PYCCKOTO (POJHOIO) SI3bIKA U
SI3pIKa XUMUU

Pa3BuTHe yBEPEHHOCTH B CBOMX
cuiax;

Pa3zBuTne yMEHHS TIPaBHIBHO
OpHEHTHPOBaThCA B  JIFOOOM
YKU3HEHHOU CUTYaLUU.

12

[TonsiTue o runponuse
conen

I'uaponns KaK 00OMEHHOE
B3aWMOJICVICTBUE COJIEM C BOOM.
I'uapoins COJIH CHIIBHOTO
OCHOBaHHUS W CJIa00N KHUCIIOTHI.
I'maponus [0 31 ciaboro
OCHOBaHUS W CHJIBHOW KHUCIIOTHI.
Bomopoausrii mokasatens (PH).
JleMoHCTpaUH. Onpenenenue
XapakTepa Cpeasl B pacTBOpax
coJient

Ycemanaenueams 3aBUCUMOCTh MEXKy COCTaBOM
COJIM ¥ XapaKTepOM €€ THIpOoJIn3a.
Ananuzuposames  cpely  pactBopa
IMOMOIIbI0O HHAUKATOPOB.
Ilpoeno3uposame TUN TUAPOIU3A COJIM HA
OCHOBE aHasin3a €€ GopMyJIbl

coimm  C

-PazButne aJICKBaTHBIX
MIPEICTaBICHAN O COOCTBEHHBIX
BO3MOKHOCTSAX H
OTpaHUYCHUSX.

13

Ilpaxmuueckas
paboma 1. Pemenue
9KCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe
«DIIEKTpOIUTHYECKAs
JUCCOLIAITUS

CBoiicTBa KHCIIOT, OCHOBaHUH,
OKCHJIOB M COJIEW B CBETE TEOPUU
AJIEKTPOJIUTUYECKON TUCCOLUALIUUA
U TIpeCTaBICHUN 00
OKUCIIUTENIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUAX

Ymemv  oOpamatrbcs ¢ 1a00paTOpHBIM
o0opyroBaHEM Y HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBUHM  C IMpaBUIIAMHU
TEXHUKHU 0€30I1aCHOCTH.

Habnwooams cBOUCTBA 3JIEKTPOIUTOB.
Habniooams n onuceliéame peakliuy C y4acTUEM
JIEKTPOJIUTOB C IOMOIIBIO E€CTECTBEHHOTO
(pPycCKOTO MM POJTHOTO) SI3BIKA U SI3BIKA XHUMUH.
Dopmynuposamb  BBIBOJBI 10  pe3yJbTaTaMm
IIPOBEIEHHOI0 DKCIIEPUMEHTA

Pa3BuTHE YBEPEHHOCTH B CBOUX
CHJIax;
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14 O06o011IeHre 1 cucTeMaTU3aIMs 3HAHUH 110 TeMe « XMMHUYECKUE PEaKIIMH B PACTBOPAX 3JIEKTPOIUTOBY OsnazieHne HaBBIKAMH
KOMMYHUKAIIAU.
Pa3BuTHE yBEpEHHOCTH B CBOUX
cuiax,
Pa3BuTHe ymeHus npaBUiIbHO
OpUEHTHPOBATHCA B ITFO00M
KN3HCHHOU CUTYyalllu.

15 Koumponvnas paboma 1 1o TeMe «XUMHUYECKUE PEAKIIMH B PACTBOPAX IJIEKTPOIUTOBY PasBuTHe yBEpEHHOCTH B CBOMX
cuax;

HemeTtasibl 1 ux coequneHus (25 1)

16 O6mas Crpoenue aTtomMoB HeMETAUIOB U | OObsACHAMb, YTO TAKOE HEMETAILIIBI. -PasBurne aJIeKBaTHbIX
XapaKTePUCTHKA MX TOJOXCHHE B NEPUOLMYCCKON | Xapakmepu3o6amps XUMHYECKHE SIEMEHTbl — | IPCACTABICHNH O COOCTBEHHBIX
HEMETAJIJIOB CUCTEME. Psix | HeMeTaulbl M CTPOGHHE, (HBHUCCKHE M | oo oo "

o OTrpaHUYCHUAX.
ANEKTPOOTPHUIATETLHOCTH. XUMHYECKHE CBOMCTBA MPOCTHIX  BEIIECTB —
Kpucranmnmueckue PELIETKU | HEMETAILIOB.
HEMETaJIOB — MPOCTHIX BeIEeCTB. | O0bACHAMb ~ 3aBUCUMOCTb  OKHCIIUTENIBHO-
dusnyeckue CBOICTBA | BOCCTAHOBUTEIBHBIX CBOICTB (mm
HemeTaiioB. OOIIMe XUMHYECKHE | npedcKasvleams CBOIiCTBA) 3JIEMEHTOB-
CBOICTBa HEMETAJUIOB: | HEMETAJUIOB OT UX MOJIOXKEHUSI B IEPHUOIUIECKON
OKHCIIUTEbHbIE U | cucteme XUMHUYECKUX HJIEMEHTOB
BOCCTAHOBUTEJILHEIE. . . Menneneena.
JleMoHCTpannu. Komnexuus | Yemanasenueams NPUYMHHO-CJIE/ICTBEHHbIE
HEMETAaJIJIOB. Mopnenu | cBSI3U MEXJy CTPOEHHEM aTroMa, XUMHUYECKOU
KPUCTANTNYECKUX PELETOK | CBA3bIO, TUIOM KPHUCTAIMYECKOM peIméTKu
HEMETAJIJIOB: aTOMHBIE U | HeMeTaJlyla U ero COEJUHEHUN M (U3NYECKUMU
MoJieKyspHble.  O30HaTOp M | CBOMCTBaMM  JaHHOTO HEMETaula U €ro
MPUHLIMIIBL ero paboTel. ['opeHue | coeAMHEHUIA.
IIPOCTBIX BEUIECTB — HEMETAIUIOB: | [[okazvieamy OTHOCHUTEJILHOCTD TIOHSATHI
cepsl, hocdhopa, IPEBECHOTO YIS | «METAJUD) U «HEMETAI»
17 Oomas [anorensl, cTpoeHne UX aToMOB U | Xapakmepuzoeams CTpoeHHe, Qu3ndeckue wu | OBrajgeHue HaBbIKAMH
XapaKTepUCTHKA MOJIEKY. duznyeckue U | XUMHYECKHE CBOIiCTBa, MOJIy4eHue y | KOMMYyHHKAIHH.
snemeHToB VIIA- XMMHUYECKHE CBOWMCTBA TaJOT€HOB. | IPUMEHEHUE TaJOreHOB B IUIaHE 0OImIero,
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IPYIIBl — TaJOr€HOB | 3aKOHOMEPHOCTH U3MEHEHHS | OCOOCHHOTO U eIMHUYHOTO.

CBOMCTB TraJIOT€HOB B 3aBUCUMOCTH | ¥Ycmanasnueams IIPUYHUHHO-CJICICTBEHHBIC | Pa3BuTHe yBEPEHHOCTH B CBOMX
oT ux HOJIOKCHUS B | CBSI3M MEXJIy CTPOCHHEM aToMa, XUMHYECKoi | H1aX;
MEepUOINYECKOMN CHCTEME. | CBS3bIO, THUIIOM KPHUCTAUIMYECKON peIméTku y | PasButue yMeHus npaBHIbHO
Hax0s/[eHIE TAIOTCHOB B IIPUPOJE | TANOTCHOB U (M3MUYECKUMH M XHMHUYECKMMy | CPUCHTHPOBAThCH B moGoft
U uxX moiydyeHue. buonormueckoe | cCBOWCTBAMU 3THUX BEIIECTB AUSHEHHOMN CHTYALu.
3HAYEHUE u MIPUMECHCHUE
raJIoreHoB.
JdemMoHcTpanum. O6pasibl
raJIoreHOB — IPOCTHIX BEIIECTB.
B3aumoneicTteue  rajioreHoB ¢
MeTaJUlaMHi. BBITECHEHHE XJIOPOM
Opoma WM MOJa U3 PacTBOPOB HX
COJIEH

18 CoenuHenus ["asioreHOBOIOPOBI u | Xapakmepuzosams ¢ UCTIOIB30BaHUEM pYCCKOro | -PasBuTue aJIeKBaTHBIX

raJoreHoB COOTBETCTBYIOI[HE WM KHCIOTHL | (DOJHOTO) si3bIKA W S3bIKA XHMHH COCTaB, | 'PCACTABICHHI O COOCTBCHHBIX
TUTABUKOBAS, consiHasi, | QU3MUECKHE M XHMHYCCKHE  CBOHCTBA, | oo HOCTX "
OTrpaHUYCHUAX.

OpOMOBOIOpPOIHAS, NOJy4eHHe M  NPUMEHEHHE  COeAMHEHU
MO/I0BOJIOpOAHAs. [ 'aloreHuibl. | raJoreHoB.
KauecTtBennsie peaxiuu Ha | Hasvieams cOeTUHEHUS TalOTeHOB MO (popmyre
raJIoreHU-MOHBI. [Ipumenenue | u cocmasnsams GOPMYIIbI 10 UX HA3BAHHUIO.
COETMHEHH TaJIOreHOB. Ycemanasnuseams MIPUYUHHO-CIIEICTBEHHbIE
JeMoHcTpanus. Kommeknust | cBSI3W MEXIy XUMHYECKOW CBSI3BI0 W THIIOM

MIPUPOIHBIX COETMHEHUH XJI0pa.
JlaGopaTopHslii onbIT. 32.
Pacno3naBanue rajoreHuI-uoHOB

KPUCTAJUIMYECKOM PEIIETKH B COEOUHEHUAX
TaJIOTEHOB M (DU3MUYECKUMU U XUMUYECKUMHU
CBOMCTBAMH DTUX BEIIECTB.

Ilpogooums,  Habmooams W ONUCLIBATND
XMUMHUYECKHIH IKCIIEPUMEHT 10 PACIO3HABAHUIO
TaJIOTCHUJI-MOHOB  C  COOJIIOZICHUEM  TTPABHJI
TEXHHUKH 0€30MacHOCTH.

Bvinoansams  pacd€Tel 1O XMMHYECKHM
dhopmynam u YpaBHEHUSIM peaxiui,
MPOTCKAIOIIUX € y4acTHEM  COCIMHCHUUN
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raJIOTeHOB
19 Ilpakmuueckas ConsiHass KuCIIOTa Kak CWJIbHBIN | Ymemo oOpartuarscs c  nabopaTopHbIM | PasBuTHe yBEpEHHOCTH B CBOMX
paboma 2. I3ydenue | 3NeKTpOIUT. TUMMYHBIE peakiuu | 000pyrI0BaHHEM u HarpeBaTelbHbIMU | SHTAX;
CBOWCTB COJISTHOM KHCJIOT, XapaKTEePHBIC JUIS COJITHOW | MpuOOpaMi B COOTBETCTBUH C  IPaBUIAMHU
KHCIIOTHI KHCJIOTBI:  B3aUMOJCHCTBUE  C | TEXHUKU OE30MACHOCTH.
MeTaJIaMH, OCHOBHBIMH u | Habniooame ~ cBOWCTBA  DIICKTPOJIMTOB |
aM(pOTEepHBIMH OKCHJIaMH, | TPOUCXOIAIINX C HUMH SBJICHUH.
OCHOBaHUSIMU U amMoTepHbIMU | Habaodams W onucvléams Peakiuu ¢ y4acTHEM
TUAPOKCHIAMH, COJIIMH. | DJIEKTPOJIUTOB C IMOMOIIBIO PYCCKOTO (POIHOTO)
KavecTBeHHast peakiiysi Ha XJIOPUI- | SI3bIKA U SI3bIKA XHUMUHU.
WOH Dopmynuposamb  BBIBOJABI 10  pe3yJibTaTaM
POBEIEHHOTO YKCIICPUMEHTA
20 Oo6mas Oo6mas XapaKTepUCTHKA | [Jagamb  OOIIyI0 XapaKTEPUCTUKY aromam, | OBlajeHue HaBbIKaMu
XapaKTepUCTHKA anemeHTOB VIA-rpynnel. Cepa B | IpOCTHIM  BelIeCTBaM U coerHeHUsM | KOMMYHHKAIMH.
anemeHToB VIA- npupojge W €€  TOJyYEHHE. | XaJIbKOT€HOB B 3aBUCUMOCTH OT MX ITOJIOKEHUS B
TPYIITbI — AJoTpOnHBIC MOJU(HUKAIIMY CEPHI | IEPHOAMYECKON CHCTEME. fiil;z,me YBEPCHHOCTH B CROMX
xanbpKoreHoB. Cepa U uX cBoiicTBa. XuMmuueckue | Xapakmepuzoeams  CTPOCHHUE, AJIOTPOIHIO, ’
CBOICTBa cephl U €€ MpUMEeHeHne. | pusudeckre W XHUMHYECKHE  CBOWCTBA, PasBiTie yMCHIS IpABILILHO
OpUEHTHPOBATHCS B TI000M
JdemoHncTpaumnu. BzauMonencTBue | Moay4eHue U MPUMEHEHUE CEPBI. KU3HEHHOH CHTYAIIHH.
cepsl ¢ Metayiamu. ['openue cepbl | Ycemanaerueamo MPUYNHHO-CJICICTBCHHBIC
B KHCIIOPOJIe CBSI3M MEXJIYy CTPOCHHEM aTOMa, XUMHYECKOW
CBSI3bI0, THUIIOM KPHCTAJUTMYECKOW PEHIETKH
ceppl M e (QUINYECKUMH W XUMHUYCCKUMH
CBOWCTBaMH.
Bvinoansams  pacy€rel MO XHMHYECKUM
dbopmynam u ypaBHCHUSIM peaKIuid,
MIPOTEKAIOIINX C yIaCTHEM CEPHI.
Ilpogooums,  Habmooams W ONUCLIBATND
XUMHYECKHI SKCTICPUMEHT 10 TOPSHHIO CEPhI Ha
BO3/yX€ U B KUCIOPOJAE C COOJIOJICHUEM MTPaBUII
TEXHHUKHU 0€3011aCHOCTH
21 CepoBojiopo 1 CepoBoniopo: cTpoenue | Xapakxmepuzosams ¢ UCNOIb30BaHUEM PyCCKOro | -PazButue aJIeKBaTHBIX
CYIb(HIBI MOJICKYJIHI, buzngeckne ¥ | (DOHOTO) s3BIKA M S3BIKA XMMHH COCTaB, | 'PCACTABICHHI O COOCTBEHHBIX
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XMMHYECKHUE CBOWCTBA, MOJIYYEHUE
n 3HayeHue. CepoBogoponHas
kucinora. Cympdpuasl u  ux
3Ha4yeHue. JItoMuHO(pOopBHI.

JleMoHCcTpanum. Konnekuus
cynbuanbix pyn. KauectBennas
peakius Ha cylb(uI-HOH

¢busnueckue u XHUMHAYECKHE CBOICTBA,
MOJIYYCHHE W NTPUMEHEHHUE COCIMHECHHI CEphbl B
CTEIIEHU OKHUCIECHUS —2.

Hasvigamv  coequHeHuss cepbl B CTCIICHH
OKUCJICHUS —2 1o ¢dopMylie U COCmagisamo
(hopMyJIBI 10 UX Ha3BAHMIO.

Cocmaenams ~ MOJIGKYJISIDHBIE U HOHHBIE
ypaBHEHUS peakiuit, XapaKTEePU3YIOIINe
XUMUYECKHE CBONCTBA COCIMHCHHH CEpbl B
CTEIEHU OKHUCICHUS —2.

Onucwisams MPOIIECCHI OKHUCJICHH-
BOCCTaHOBJICHUS, ONpedesimb OKUCIUTEIb |
BOCCTAHOBUTENb W COCMABISAMb SIESKTPOHHBIN
OaJlaHC B peaKklUsX C Y4aCTHEM CEphI B CTCIICHH
OKHUCJICHHS —2.

Yemanasnusamo MPUIMHHO-CIIECTBEHHBIE
CBS3M MEXAY XHUMHUYECKOW CBSA3BIO M THUIIOM
KPUCTAJUTMYECKON PEmIETKH B  COSAMHEHUSX

BO3MOXXHOCTAX
OrpaHUYCHUAX.

ceppl W (UBMYECKUMH U  XUMHYECKUMH
CBOMCTBAMH 3TUX COCIMHECHUN
22 Kucnoponusie Oxcun  cepoi(lV),  cepuucras | 3anucvieams ~ GOPMYNBl  OKCHAOB  cepbl, | OBlaneHue HaBbIKAMH
COETMHEHUS CepPBbI KHCIIOTA, Cynb(QUTHI. | Ha3bIBaMb WX, ONUCHI6AMb CBOWCTBAa HA OCHOBe | KOMMYHHMKALMH.
KauecTBeHHast peakuus Ha | 3HaHW O KUCIIOTHBIX OKCHIAX.

CYb(UT-UOH.

Oxcun cepsi(VI), cepHas kucnora,
cyabdatel.  Kpucrammoruapartsl.
KauecTBennas peakuus Ha
cynbdaT-HoH.

Jemoncrpanun. ObeciiBeynBaHme
OKpAIlIEHHBIX TKAaHEH W IIBETOB
CEpHHUCTBHIM I'a30M.
BzaumopeiicTBue

KOHIIEHTPUPOBAHHOMN CEpHOH

Xapaxmepuzoéams ¢ UCIIONB30BAHUEM PYCCKOTO
(poHOrO) sI3bIKA W SI3pIKa XUMHH COCTaB,
¢u3nueckue M XMMHUYECKHE CBOMCTBA CEpHOI
KHMCJIOTBI KaK AJIEKTPOJINTA.

Cocmasnams ~ MONEKYJSIDHBIE M HOHHBIE
YpaBHEHUs peaxiuii, XapaKTEepU3YIOIINX
XUMHUYECKHE CBOWCTBA CEPHON KHUCIIOTHI.
Pacnosnasams cynbdar-nOHBI.
Xapaxmepuzoéambs ¢ HCIIONB30BAHUEM PYCCKOTO
(ponHOTO) s3bIKA M S3bIKa XHMMHUHM CBOWCTBA

PasButne YBEPEHHOCTH B CBOUX

CHJIax;

PasButne YMEHUS [MPABUIIBHO

OpPHUCHTHUPOBATHCA B
JKM3HEHHOM CUTYyalluu.

110001
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KHUCIOTHI ¢ Menpto. OOyrnuBaHHE | KOHIECHTPUPOBAHHOM  CEPHOM  KHUCIOTHI  Kak
OpPraHUYEeCcKuX BEIIECTB | OKHCIUTEIIS.
KOHIICHTPUPOBAHHOU cepHoii | Cocmasnamo YpaBHEHHS OKHCIIUTEIHHO-
KHUCJIOTOH. BOCCTaHOBUTEIIbHBIX peaxuui METOAOM
JlabopaTopHbIii OIBIT. 34. | anekTpoHHOrO OanaHca.
KayecTBeHHbIE peaxiuu Ha | Bumonnams ~ pacu€Tbl 1O  XMMHUYECKUM
Cynb(aT-uOHBI bopmynam u YpaBHEHUSM peaxuui,
MPOTEKAIOIINX C y4aCTUEM CEPHOI KHCIIOTHI.
Habnooams M onuceigamv ~ XUMHYECKHM
HKCHEPUMEHT
23 Ilpakmuueckasn CepHas KuClIOTa Kak CWIbHBIN | Ymemo oOpararbcst ¢  naboparopHbIM | -PasButue aJIeKBaTHbIX
paboma 3. 3ydenne | 30eKTpoauT. THIHMYHBIC PEaKIUH | 000pyI0BaHHEM u HArpeBaTe/bHbIMY | PCACTABICHMI O COGCTBEHHBIX
CBOWCTB CEpHOI KHCJIOT, XapaKkTepHBIC Ui | mpubopaMu B COOTBETCTBUHM C TIPaBUIIAMHU zggrgﬁii?{fﬁ "
KHUCJIOTHI pa30aBICHHON CEpHOM KHUCIIOTHI: | TEXHUKH O€3011aCHOCTH.
B3aUMOJCICTBUE ¢ MeTaulamu, | Habniooams ~ CBOWCTBA  DJIEKTPOJIUTOB U
OCHOBHBIMM ¥ aM(OTEPHBIMHU | IPOUCXOAALINX C HUMH SBJICHUM.
OKCHJIaMH, OCHOBAHUSIMHU u | Habniooame u onuceiéams peakluu ¢ y4acTHEM
aM(pOTepHBIMU THJIPOKCUIAMH, | DJIEKTPOJIUTOB C TIOMOIIbIO  €CTECTBEHHOTO
consimu. KauecTBeHHas peakuys Ha | (PyCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
cynb(ar-uoH @opmynuposampb  BBIBOJBI 10  pe3yJbTaTaMm
IIPOBEIEHHOI0 HKCIIEPUMEHTA
24 Oomas Oomas XapakTepucTuka | /lasams  OOLIYI0 XapaKTEpUCTHKY aToMaMm,
XapaKTePUCTHKA 9JIeMEHTOB ~ VA-Tpynmbl.  A3OT, | MPOCTBIM ~ BEHNIECTBAM M COCAMHEHUSIM
XUMHUYECKUX CTpOGHHE aToMa U MOJEKYJbl | 1eMeHTOB VA-TpyIIbl B 3aBUCUMOCTH OT HX

21eMeHTOB VA-
rpynnsl. A30T

azora. Ou3nuecKrue U XUMHUYECKUE
CBOMCTBAa M MNPHUMEHEHHE a30Ta.

A3zot B MIPUAPO/JIE " ero
Ouooruveckast poib.

JdemoHcTpanmu. Hwnarpamma
«CocraB BO3JIyXay.

Buneopparmentsl u  crnaisl

«IItnupu 6azaps»

IIOJIOKEHHUS B IEPUOANYECKON CHUCTEME.
Xapaxmepuzoéams ¢ UCIIONB30BAHUEM PYCCKOTO
(pomHOTO) s3bIKA W SI3BIKA XHMHH CTPOCHHE,
¢usznyeckue W XHMHYECKHE  CBOWCTBA,
MOJTyYeHHE U IPUMEHEHUE a30Ta.

Hasvieams coenuHeHus aszora no Qopmyne u
cocmasnsims GOPMYJIBI IO UX HA3BAHUIO.
Yemanaenuseamo IIPUYHUHHO-CJIEACTBEHHbIE
CBiA3M MCXKAY CTPOCHHMEM aToOMa W MOJICKYIJIBI,
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BUJIOM XUMUYECKOMN CBSI3H, TUIIOM
KPUCTAJUIMYECKOW  peméTKH  a30Ta M €ro
(U3NICCKUMHU ¥ XUMUYCCKHUMU CBOWCTBAMH.
Boinoansme  pacuéThl MO0 XHMHYECKHM
hopmyam u YpaBHEHUSIM peaxiui,
IPOTEKAIOIIUX C yYACTHEM a30Ta

25

Ammuaxk. Coiu
AMMOHUS

AMMHAK, CTPOEHHE MOJIEKYJbl U
buznveckue CBOICTBA.
AMMuadHas BOJA, HaUIaTBIPHBIN
CIIUPT, TUJpaT amMmmuaka. JlonopHo-

AKIENTOPHBII MEXAHU3M
o0pa3oBaHMs CBSI3U B KaTHOHE
aMMOHMSI. BoccranoButenbHbIe

CBOWCTBa aMMHAaKa.

Conu aMMOHUS M MX IIPUMEHEHUE.
KayecTBeHHast peakuusi Ha KaTHOH
aMMOHHUSI.

JdemMoHcTpanuu. [Tonyyenue,
coOupaHue ¥  paclo3HaBaHUE
amMMmuaka. PasnoxeHue auxpomara
aMMOHHSI.

JlabopaTopHbIii OIBIT. 36.
KauecTBeHHast peakiusi Ha KaTHOH
aMMOHUS

Xapakmepuz06ams ¢ UCTIOIB30BAaHUEM PYCCKOTO
(pomHOTO) sI3BIKA W SI3bIKA XHUMHU COCTaB,
CTPOCHHUE MOJICKYJIHI, dusnueckue u
XUMHYECKHE CBOCTBA, MOJTyYCHHE u
IPUMCHECHNE aMMHAaKa.

Ha3zvieams conu aMMoHHs 10 GopMyinaM u
cocmasnams GOPMYIIBI IO UX HA3BAHUSM.

3anucvieamb ~ MOJEKYJISApHbIE U HOHHbBIE
ypaBHEHUS peakuuii, XapaKTEePU3YIOLUX
XMMHMYECKHE CBOWCTBA aMMHaka M  COJel
aMMOHUSI.

Cocmasnsamuo ypaBHEHUs OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA C  y4aCTHEM

aMMHaKa C TOMOIIBID METOAa dJIEKTPOHHOTO
OanaHca.

Yemanaenueamo MIPUYUHHO-CIIEICTBEHHbIE
CBSI3M MEXKIY BHJIOM XUMHUYECKOW CBSI3H, TUIIOM
KPUCTATMYECKON PEeméTKU B aMMHAKe M COJISIX
AMMOHHUS W (U3MYECKUMH W XUMHUYCCKUMH
CBOWCTBAMH 3THX BEUIECTB.

Ilpogooums,  Habmooams W ONUCLIBATND
XUMHYCCKHIA JKCIICPUMEHT I10 PACIIO3HABAHUIO
MOHOB aMMOHHUS C COOIIO/ICHUE TIPABIIT TEXHUKHU
0€30MacHOCTH.

Buinoanams  pacu€rel 1O
dhopmynam " YpaBHEHUSAM
MPOTEKAIOIINX C YIaCTHEM aMMHAaKa

XUMUYECKUM
peakumii,

OBiazieHre HaBbLIKAMHU
KOMMYHUKAIHH.

Pa3Butue ymMeHuUs MpaBUILHO
OpPUEHTHPOBATHCS B TI000M
JKU3HEHHOM CUTYallUH.




39

26 Ipaxmuueckas [Tomyuenue, cobupanue u | llonyuams, cobupams M pacnosnasams aMMHaK. | -Pazutue aleKBATHBIX
paboma 4. pacro3HaBaHKe ammuaka. | O6pawamscs ¢ 1abopaTopHBIM 060pyIoBaHHeM | PCACTABICHMI 0 COGCTBEHHBIX
[Monyuenune ammuaka | M3ydenue PacTBOPUMOCTH | U HarpeBaTeIbHBIMU npubopamu p | DOSMOMHOCTAX "

OrpaHUYCHUAX.
Y U3y4YCHHE €TO aMMHaKa B BOJIC M XapaKTEPHCTUKA | COOTBETCTBUHU c MpaBUIAMHA TEXHUKHU
CBOWCTB OCHOBHBIX CBOICTB rujpara | 6€30MacHOCTH.
ammuaka. KadecTBeHHass peakuus | Habnodams WM onucvléams — XUMHYECKUH
Ha KaTHOH aMMOHUS SKCIEPUMEHT C MOMOIIBIO PYCCKOro (POIHOTO)
SI3BIKA U SI3bIKA XMMUHU.
Dopmynuposams  BBIBOJBI 0  pe3yJibTaTaM
IIPOBEAEHHOIO YKCIICPUMEHTA.
Compyonuuams B  Tpolecce  y4yeOHOro
B3aMMO/ICHCTBHS IPU PabOTE B rPyIImax
27—28 | Kucnopoaasie Oxkcuabl azoTa: | Xapakmepuzoeams C UCTOIB30BAHUEM PYCCKOro | OBiajieHue HaBbIKAMH

COCANHCHHUA a30Ta

HecoNieo0pa3yrolIue U KUCIOTHBIE.
A3oTHCTasi KHCIIOTa W HHUTPUTHIL.
A30THas KUCNOTa, €€ MOJy4YEeHUE U
cBoycTBa. Hurparst.
JemoncTpaumnu. B3aumoneicteue
KOHIIEHTPUPOBaHHOU a30THOM
KHCJIOTBI ¢ Meapro. ['opeHue
yépHoro mnopoxa. PasnoxeHune
HUTpaTa Kadusl WU  TOpEHHue
JIPEBECHOTO YTOJIbKA B HEM.
JlabopaTopHbIii OIBIT. 37.
XUMUYECKHE CBOMCTBA A30THOU
KHMCJIOTBI KaK 3JIEKTPOJINTA

(ponHOrO) sI3bIKa M SI3bpIKa XUMHU COCTaB,
¢usnyeckue W XHMHUYECKHE  CBOWCTBA,
HOJy4EeHUE U IPUMEHEHHE OKCHJIOB a30Ta.
Cocmaensims ~ MONEKYJSIPHBIE M HOHHBIE
YPaBHEHUs peaxuuii, XapaKTEepU3YIOIINX
XUMHUYECKHE CBOICTBA OKCHUJIOB a30Ta.
Ycemanasnuseamo IIPUYHUHHO-CIIEACTBEHHbIE
CBSI3M MEXIY BUJOM XUMHYECKON CBS3H, TUIIOM
KPUCTAJUIMYECKON PEIIETKM B OKCUAAX a30Ta U
X QU3NYECKUMHU U XUMHUYECKUMHU CBOMCTBaMH.
Xapaxmepuzoéams ¢ UCIIONB30BAHUEM PYCCKOTO
(poHOrO) sI3bIKA W SI3pIKa XUMHH COCTaB,
¢u3nueckre M XMMHUYECKHE CBOMCTBA a30THOM
KHMCJIOTBI KaK 2JIEKTPOJINTA U €€ IPUMEHEHUE.

3anucvieams ~ MOJNEKYJSIpHBIE W WOHHBIE
ypaBHEHUS peaxiui, XapaKTepU3yoIne
XUMHYECKHE CBOMCTBA a30THOW KHCIIOTHI Kak
ANEKTPOJIHTA.

Ilposooump, Habnodams U ONUCLIEANb

XUMHYECKHH HDKCIEPUMEHT, XapaKTepU3YIOUUi

KOMMYHHKAIIHH.
Pa3Burue ymeHus npaBmIbHO
OpPUEHTHPOBATHCS B TI000M
JKU3HEHHOM CUTYallUH.
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CBOMCTBA a30THOM KHUCIIOTBI KaK 3JIEKTPOJIUTA, C
cOOI0OICHUEM ITPaBUJI TEXHUKHU 0€30MaCHOCTH.
Xapaxmepuzoeams a30THYIO KHCIIOTY KaK
OKHUCJIUTEb.

Cocmasnamo YpaBHEHHUS OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxiuii,
XapakTEePU3YIOLIUX  XUMHUYECKHE  CBOMCTBA

A30THOW KHCIIOTHI KaK OKUCIHTENS, C IIOMOIIIO
METO/Ia IIEKTPOHHOTO OanaHca.

Ilposooums,  nabmooams W ONUCLIBATD
XUMHYECKUH HKCHEPUMEHT, XapaKTepU3YIOLIUil
CBOMCTBA A30THOM KHCIIOTHI KaK OKHCIMTENS, C
COOIOICHUEM MPABIJI TEXHUKH 0€30MaCHOCTH

29 docdop u ero dochop, crpoeHne aroma U | Xapakmepuzoéams C UCIOIB30BAHUEM PYCCKOro | OBlaneHue HaBbIKAMH
COCMHEHUS autorponusi. Pochunsl. Dochun. | (pOIHOTrO) si3bIKa W A3bIKA XUMHUH CTpoOeHHe, | KOMMYHHUKAIMH.
Oxcun docdopa(V) u dochopnas | amiorponuto, ¢Gu3MYecKue U XUMUYECKUE
o Pa3BuTHe yBEpEHHOCTH B CBOUX
kuciota. Pocdarsl. CBOWCTBA, IIOIyYeHHE 1 NpUMeHeHne pocdopa. | - .
JleMoHCTpannu. O06pa3ipl | CaMOCTOSTENBHO ONUCHIGamMb CBOWCTBA OKCHIA ’
MPUPOIHBIX coenuHenuit pocdopa. | dochopa(V) Kak  KHUCIOTHOTO  OKC PAsBlTHe yMCHI  MpABIITEHO
PUPOA A pa. - p . 1 uia  H OpUEHTHPOBaTbCd B  JIO0OMH
I'openue ¢ocdopa Ha Bozayxe U B | cBoiicTBa ocOpHOM KMCTOTHI. JKH3HEHHOH CHTYAITHH.
kucinopone. I[lomyyenue Oenoro | Unnrocmpuposamo CBOICTBa OKCHJIa
dbochopa wu wucneitanue  ero | pocdopa(V) u bocdopHoii KHCIIOTBI
CBOMCTB. YPaBHEHUSIMH COOTBETCTBYIOLUX PEAKIUH.
JlabopaTopHbIii OIBIT. 38. | Ilposooums,  HabmoOoamvy W ONUCHIBAMD
KayecTBenHas peaxius Ha | XUMHUYECKUH SKCIIEPUMEHT ¢ COOJII0JIeHUEM
dbocdar-uon MPaBUJT TEXHUKU O€30MaCHOCTH.
Pacnoznasams pocdar-nuoHsl
30 Oomas Oomas XapakTepucTuka | [lasams  OOILIyI0 XapaKTEpUCTUKY aromam, | -Passurue aJIeKBaTHBIX
XapaKTePUCTHKA JIIEMEHTOB IVA-rpymmer: | mpOCTEIM ~ BEIECTBAM M COGIWHEHHsiM | IPSACTABICHMIT 0 COBCTBEHHBIX
BO3MOXHOCTAX u
aseMeHToB |VA- 0COOEHHOCTH CTPOEHHUSI AaTOMOB, | 2IeMeHTOB [VA-Tpymmbl B 3aBUCUMOCTH OT HX orpaREHHAX

IpyHnIbl. YTiaepon

IIPOCTHIX BEIIECTB U COCIMHEHHUN B
3aBUCUMOCTH  OT  IIOJIOXKECHUS
JJIEMEHTOB B NEPUOJUYECKOU

IIOJIOKEHHUS B IEPUOANYECKON CHCTEME.
Xapakmepuzoeams ¢ UCIOIB30BAHUEM PYCCKOTO
(pomHOrO) sA3BIKA W SI3bIKA XHUMHHM CTPOEHHE,
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cucreme. Yruepoa. Kpyrosopor
yriepoja B IIPUpOJE.
AnnoTponHsie MO (UKAIIH:
anmas, rpadur. AmMopbHBII
YIIepoJ: caxa, IPEBECHBINA YIroOJlb.
AncopOrus. XUMHYECKHE
CBOICTBA yriiepoza.

Kokcoxumuueckoe mpou3BOICTBO
u ero npoaykuus. Kapousr.
JdemoHcTpanmu. Komneknus
«O06pas1bl MPUPOTHBIX
coenuHeHuil yriepoaa». [loprper
H. J. 3enunckoro. IloriomeHue
AKTUBUPOBAHHBIM yraém
PacTBOPEHHBIX BEILIECTB WM 'a30B.
Y CTpoNCTBO NPOTUBOTA3a

AUIOTPONHI0, (U3NYECKHEe U
CBOWCTBA, MOJTyYCHHE U
amop(HOTO yriiepoja.
Cpasnueéams CTPOCHHWE W CBOWCTBA anMasza H
rpadura.

Onucvleams OKUCIUATEIIEHO-BOCCTAHOBUTEIILHBIC
CBOICTBA yTiIepoja.

Ilposooums,  Habmooams W ONUCLIBATND
XUMHUYECKHI OKCIEPUMEHT C  COOJIOJCHUEM
IIPAaBUJI TEXHUKHU 0€30I1aCHOCTH

XHUMHWYCCKUEC
IIPUMCHCHUEC

31

Kucnoponusie
COEIMHEHMS yriepoaa

Oxkcun  yraepona(ll):  ctpoenue
MOJIEKYJIbl, IOJTY4YE€HUE U CBOMCTBA.
Oxkcun yrnepoxa(IV): crtpoenue
MOJIEKYJIbl, IOJY4YEHUE U CBOMCTBA.
VYronbHas KHCIIOTA. Conu
YrOJIbHOM KHUCIIOTHI: KapOOHATHl U
ruapokapOoHarsl. TexHuyeckas u
MUILEBas COAA.

JlabopaTopHbIii OIBIT. 39.
[lonyyenue u CBOMCTBA YroJIbHOU
KHCIIOTHI

Xapakmepuz06ams ¢ UCIIOIB30BAHHEM PYCCKOTO
(pomHOrO) sI3bIKA M S3bIKA XHMHH COCTaB,
¢u3nueckne W XHMHUYECKHE  CBOICTBa,
MOJTy4YeHUE U MPUMEHEHHE OKCUIOB YTIepo/a.
Yemanaenusamo MIPUYUHHO-CJICICTBCHHBIE
CBS3M MEXIY BHJIOM XHMHUYECKOH CBS3H H
TUTIOM KPUCTAIMYECKON PEIIETKH B OKCHJIAX
yriaepoaa U ux (U3NYECKUMU U XUMUYECKUMHU
CBOMCTBaMH, a TaKKe IPUMEHEHHEM.
Cobnrooams TIpaBUJia TEXHUKH O€30MACHOCTH
MIPH UCTIOJIb30BAHUH TIEYHOTO OTOTUICHUSI.
Oxa3zvleams TIEPBYIO TIOMOIIh TIPU OTPABICHHN
yrapHBIM Ta30M.

Xapakmepuzo6amsb ¢ UCTIOIE30BAaHHEM PYCCKOTO
(pomHOTO) sI3BIKA M S3bIKA XHMHH COCTaB,
¢u3nueckne W XHMHYECKHE  CBOICTBa,
MOJIyYeHHE W TPUMEHEHUE YTOJIbHOWU KUCIOTHI U

OBnazicHHE HaBbIKaMU
KOMMYHHKAIHH.

Pa3Butne ymMeHus MpaBUIBHO
OpUEHTHPOBATHCA B TI000M
JKU3HEHHOM CUTYallUH.
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e€ coneil (kapOOHATOB U THAPOKAPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTh CBOMCTB COJICH
YTOJIbHOM KUCJIOTHI OT UX COCTaBa.

Ilposooump, Habndams U ONUCLIEAMNb
XUMHYECKHIA OJKCIIEPUMEHT C  COOJII0JICHUEM
MpaBUJI TEXHUKU O€30MaCHOCTH.

Pacnoznasamp xapOoHAT-UOH.

Buinoaname pacuérel 10 XUMHYECKUM
dbopmynam u ypaBHCHUSM peaKIIHid,
NPOTEKAIOIMMX €  Y4acTHEM  COCAMHCHHIA
yriepoja
32 Ipakmuueckas [Tonyuenue, coOupanue u | Ilonyyams,  cobupamv W pacnozwaéams | PasBUTHE yBEPEHHOCTH B CBOMX
paboma 5. | pacro3HaBaHHE YIJIEKHUCIOTO rasa. | yrIeKHCbli ra3. Obopawamocs ¢ 1abopatopHbiM | 1%
[Monyyenue Nzyuenue pPacTBOPUMOCTH | 000PYAOBaHUEM u HarpeBaTeIbHBIMU
VIJIEKUCIOT0 Ta3a | | yIVIGKHCIIOTO Tra3a B BOJAE U | MpuOOpaMH B COOTBETCTBHHM C TIpaBHIAMU
M3YyUYCHHE €ro CBOMCTB | XapaKTePUCTUKA KHUCJIOTHBIX | TEXHUKH OE30MACHOCTH.
CBOWCTB  YrOJIbHOW  KHCIOTHL | Habawoams W onucvléams  XUMUYECKUN
KauecTBenHas peaxius Ha | DKCIIEPUMEHT C TMOMOIIBIO PYCCKOTO (POJHOTO)
KapOOHAT- | THIPOKapOOHAT- | SI3bIKA U SI3bIKA XMMUHU.
HOHBI Dopmynuposams  BBIBOJBI 10  pe3yJibTaTaM
IIPOBEIEHHOI0 DKCIIEPUMEHTA.
Compyonuuams B Tpolecce  y4eOHOro
B3aMMOJICHCTBHSI ITPH paboTe B rpyImax
33 YrieBoaopoas! Opranudeckas XUMHUSA. | Xapakmepuszoéams OCOOEHHOCTH cocTaBa H | OBlajeHNe HaBBIKAMH
YraeBogopoapl. MeraH, 3TaH | | CBOMCTB OPraHUYECKHUX COCIUHCHHU. KOMMYHHKaIHH.
Pa3Butne YMEHU IPABUIIBHO
TIpOIaH Kak npenenbHble | Paziuuames  TpeAeNbHBIE W HENpeIe/TbHbBIC OpHEHTHPOBATHCA B MOGOF
(HaCBILIICHHBIC) YTJIEBOJIOPOJBL. | YTIIEBOJIOPOIBL. JKH3HEHHOH CHTYAITHH.
OtwileH W aneTtwieH  Kak | Haszvieamob u 3anuceieams bopmyIbI
HerpeebHble  (HEHAChIEHHbIE) | (MOJCKYJISIPHBIE M CTPYKTYPHBIC) Ba)KHEUIIIHMX
YTIIEBOIOPO/IBI. CTpyKTypHBIE | IPEICTABUTENICH YTIICBOIOPOJIOB.

(bopMyIbl OpraHMYECKHX BEIIECTB.
I'openune yrieBonopoaoB. Peaknnu

Habnooams 3a XOI0M XUMHYECKOTO
BKCHepI/IMeHTa, OIINCHhIBATH €ro u aciarb
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JETUIPUPOBAHUS
YTJIEBOIOPOOB.
JdemoncTpauuu. Mojeinu MOJIEKy

NIPEACIIbHBIX

METaHa, JTaHa, STUJIEHA U
areTuiIcHa. Bs3aunmopetlictBue
dTWJIeHAa ¢ OpOMHOW BOAOW U

pacTBOPOM IMEepMaHraHaTa Kajus

BBIBOJIbI HA OCHOBE HA0JIIOICHUH.

Qurcuposams  PE3yNbTaThl SKCHEPHUMEHTa C
IIOMOLIBIO PYCCKOT0O (POAHOIO) S3bIKA, & TAKKE C
IIOMOIIBIO XUMHUYECKHUX (pOpMyYIT U ypaBHEHUI

34 Kucnopoaconepxa- CroupThel. OTWUIIOBBIA COUPT, €ro | Xapaxkmepuzosams CIIUPTHI Kak | OBiaJeHne HaBbIKaMH
IIIE OPTaHUYECKUE MOJIyYCHHE, PUMEHCHHE U | KACJIOPOJICOIEPIKAIIUEC opranuveckue | KOMMYyHHUKALUH.
COETUHEHUS ¢busnonoruueckoe NeiicTBHE. | COeAMHEHUS.
. . Pa3BuTHe yBEPEHHOCTH B CBOUX
TpéxaroMublii cnupT TIUUEpHH. | Knaccuguyuposams ~ COHAPTBL MO YHUCIY p—
VYkcycHas KHCIIOTa KaK | THIPOKCHJIBHBIX TPYIII B UX MOJIEKYJax.
MpeACTaBUTEh KapOOHOBBIX | Hazvieams MpeACTaBUTENCH OJIHO- y | DA3BHTHE YMCHIt MPABILIbHO
. OpPHUEHTUPOBAaThCA B  JIO0OI
KHCIIOT. TPEXATOMHBIX ~ CIMPTOB U  3aIUCBIBATE  HUX | susuennoii cHTyari.
JdemoHcTpanum. Oo6mue | hopmybl.
XMMHUYECKHE CBOWCTBA KHUCIOT Ha | Xapakmepuzosamb KapOOHOBBIE KHCIOTHI Kak
MpuUMepe  YKCYCHOM  KHCJIOTBI. | KHUCIIOPOACOIEpKaIIne OpraHUYEeCKHE
KauectBennas peakus Ha | COEAMHEHUSI.
MHOT'OATOMHBIE CITUPTHI
35 Kpewmuuii u ero Kpemuuii, crpoenue ero aroma u | Xapakmepuzosams ¢ UCTIOIb30BaHUEM pYCCKOTo | -Passurne aJIeKBaTHBIX

COCIUHECHUA

HaxoxaeHue B npupoje. CBoiicTBa
kpeMHUA. CHIMUUABI M CHJIaH.
Oxcupn kpemuus(IV). Kpemuuesas
KHCJIOTa U €€ COJH.

JdemoHcTpanmu. Komneknus
«O06pa3ubl IIPUPOIHBIX
COECIMHEHU I KPEMHUSD.
Komnekuust  crekna, KepaMUKH,
IIeMeHTa ¥ U3JeJINH U3 HUX.

JlaGopaTtopubie  onbiThl.  40.

[Iponyckanue yriaekucioro rasa
4yepes3 pacTBOp CUIIMKATA HATPUs

(pomHOTO) s3pIKA M SI3bIKA XHUMHHU CTPOCHHE
aTOMOB ¥  KPHUCTaUIOB,  (U3UYECKUE W
XUMUYECKHE CBOMCTBA, MOJTyYeHUE "
NPUMEHEHUE KPEMHUS.

Yemanaenusamo MPUINHHO-CIIEJCTBEHHBIE
CBA3M MEXAY CTPOCHHEM aToMa, BHUIOM
XMMHYECKOM CBSI3U, THUIIOM KPHUCTAJUIMYECKON
pEmIETKH KpEeMHUS W ero (U3MYECKUMU U
XUMHUYECKUMH CBOMCTBAMHU.

Buinonnams  pacy€Tl 1O XUMHUYECKUM
bopmynam u YpaBHEHUSIM peaxiui,
MPOTEKAIOIIUX C YYacTHEM KpPEMHHUS U €ro
COCTUHEHUN.

MIPeICTaBICHU O COOCTBEHHBIX
BO3MOKHOCTSIX u
OTpaHUYCHUSIX.
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Xapakmepuzo6ams ¢ UCTIOIB30BAaHUEM PYCCKOTO
(pomHOTO) sI3BIKA W SI3bIKA XHUMHU COCTaB,
¢usnueckue W XUMHUYECKHE  CBOICTBa,
NOJYyYeHUE H  NPUMEHCHHE  COCJAMHCHUI
KpEeMHHUSL.

Cpasnueams TUOKCUIBI YTICPOIa K KPEMHHSL.
Onucviéams BaXHEUIINE THUIBI MPUPOIHBIX
COCTMHEHUI KPEeMHHS KaK OCHOBHOTO 3JIEMEHTA
JUTOCHEPBHI.

36 CunukatHas [IpousBoacTBO cTekia U LeMeHTa. | Xapakmepuzosamo CHJIMKaTHYIO | OBlajeHue HaBbIKAMH
MPOMBIIIICHHOCTb [Tpoxyxius CHJIMKATHOM | TIPOMBIIJICHHOCTh U €€ OCHOBHYIO MPOJYKIU0. | KOMMYHHKALHH.
MPOMBIIIJICHHOCTH:  ONTHUYECKOe | Yemanasiueams aHAIOTUY MEXKAY Pa3TUYHBIMU
o Pa3BuTHe yBEPEHHOCTH B CBOUX
BOJIOKHO, Kepammuka, ¢apdop, | oOTpaciasiMu CHIMKATHON MPOMBIIICHHOCTH Hax:
¢asHc. OnTUyecKoe BOJIOKHO. ’
JleMOHCTpAIHH. Kommexuus PasBute ymenus NpaBUILHO
z OpPHUEHTUPOBAThCA B 00O
OpOAYKIMH CUJIMKaTHOM JKU3HEHHOM CUTYallUH.
MIPOMBIIIJICHHOCTH.
BuneodparmeHnTst Hu CclIanapl
«IIpon3BoncTBO CTEeKJIa "
1IEMEHTa
37 [Tonyuenue Hemeramibt B npupone. | Onucviéams ~ HaXOXKJICHUE  HEMETAUIOB B | -PasBurue aJIeKBaTHBIX
HEMETaJJIOB @pakiMoHHas EePEeroHKa KUAKOrO | MPUPOJIE. IpeICTaBNeHMit 0 COOCTBEHHBIX
BO3AyXa Kak croco0® momydeHus | Xapakmepuzoeams  QPaKIUOHHYIO ITEPETOHKY 2:;2;;;123:}? "
KHCIOpOAa, a30Ta W aproHa. | XKUIKOTo BO3/yXa Kak COBOKYITHOCTb
[Tonyuyenue docdopa, KpemHuUs, | GU3MIECKUX MPOIECCOB.
XJiopa, uoja. OnexkTponus | Apeymenmupoéams ~ OTHECEHHE  IPOLIECCOB
pacTBOpOB. MOJTyYCHHUS AKTHUBHBIX HEMETaJIOB K
JleMoHCTpaMH. Kounnexmust | OKuCIuTeIbHO-BOCCTAHOBUTENIBHBIM ITpOIieccamM
«Ipupoubie COETMHEHUS

HeMeTaioBy. BugeopparmeHTs u
cnaiinbl «OpakMOHHAs MEPEroHKa
KHUIKOTO BO3yXa.
Buneodbparmentet u  cuaiiasl
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«[Tomyuenne BogopoOIa, KUCIOPOIA
U TaJOr€HOB JJIEKTPOJIUTUUYECKUM
CrI0Co00M»

38 [Tonyuenue [Tomyyenne  cepHON  KHCIOTHL: | Xapakmepuzoeams XUMHU3M, ChIPBE, anmapaTypy | OBlazeHue HaBbIKAMH
BOXHEUIITHX CBIPbE, XMMM3M, TEXHOJIOTUYECKas | M HAyYHbIC IPUHIUIIBI IPOU3BOJICTBA CEPHOU KOMMYHHKaLHH.
Pa3BuTHe ymeHus npaBUiIbHO
XUMHYECKHX CXeMa, METOJ KHUIIALIEro CJos, | KUCIOTHI. OpHEHTHPOBATHCA B T0BOH
COEIMHEHU I IIPUHLIMIIBI TerwioodmeHa, | CpagHusams MPOU3BOACTBO CEPHOH KUCIOTBL U | suspenmoii curyarm.
HEMETAIJIOB MPOTUBOTOKA M IUPKYJSIUH. | IPOM3BOACTBO aMMHaKa
Oneym.
IIpou3BoacTBO amMMMaka: ChIPbE,
XUMH3M, TEXHOJIOTHYECKAs CXeMa.
JdeMoHcTpanum. Monenun
anmapaTtoB  JUisl  IPOU3BOJICTBA
CEepHOU KHUCJIOTBHI. Moneins
KMIISIILEro ciiosi. Mozenb KOJIOHHBI
CHHTE3a aMMuaKa.
BuneodparmenTs " CIIaN bl
«IIpou3BOACTBO CEPHOM KUCIOTHI».
BuneodparmenTs Hu CIIanIbI
«IIpousBoxacteo aMMUaKa.
Komnekuus «CrIpbé TSt
TIOJIYYEHUS] CEPHOM KUCIIOTBI»
39 O06o00menue o TeMe | YpOK-yIpaKHEHHE ¢ | [Iposooums ONEHKY COOCTBEHHBIX JTOCTVIKCHHH | OBlajeHue HaBbIKaMu
«Hewmerannsl u ux HCMOJIb30BaHUEM B YCBOCHUU TEMBI. KOMMYHHKaIHH.
o Pa3BuTie ymeHUs NpaBUiIbHO
COETUHEHUS» camocTosITeNbHOM  paboTel 1o | Koppekmuposamb CBOU 3HAaHUS B COOTBETCTBUU OpHEHTHPOBATECH B MOBOH
BBITIOJIHEHUIO MIPOBEPOYHBIX | C IJIAHUPYEMBIM PE3YJIbTATOM. KHIHEHHOH CHTYAIHIL.
TECTOB, 33JIaHUN U YIPAKHEHUI Ionyuams ~ XUMHUUYECKYI0  HHQOpMAIMH U3
Pa3IMYHBIX UCTOYHUKOB.
Ilpeocmasnsams ~ wHGOPMAIIMIO 1O  TEME
«Hewmeramiel» B BuJe TaOIMIl, CXeM, OIOPHOTO
KOHCIIEKTa, B TOM YHCJIE€ C MPUMEHEHUEM
cpencts UKT
40 Konmponvnas paboma 2 no teme «HemeTanabsl U UX COCTUHEHHS Pasputie yBepeHHOCTH B CBOMX

cuiax;
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Metayiibl 1 uX coequHenusn (16 1)

41 OOmas ITonoxenue METAJIIOB B | ObwscHAmb, 9TO TAKOE METAILIEL. -PasButre aJIeKBaTHBIX
XapaKTEPUCTHKA MIEPUOTUIECKOI cucreMe | Xapakmepuzoéams — XUMHYECKHE — DIIEMEHThI- | IPEACTABICHNH O COOCTBEHHBIX
METAJIJIOB XUMHYECKHUX dJieMeHTOB [J[. WM. | MeTaiuibl 0 MX TOJIOKEHHUIO B MEPUOIMYECKON E?;Zg:fiiﬁ:ﬁ "

MenaeneeBa, ctpoeHue ux aroMoB | cucrteme /. M. Menneneena.

U KpuctamwioB. Merawmueckas | [Ipoenozuposams CBOIICTBa HE3HAKOMBIX

CBSI3b u METAJIMYeCKas | METaJUIOB [0 TIOJOKEHUI0 B TEPUOIUUYECKON

KpUCTaJUTHYECKast pem€Tka. | cucremMe  XuMH4eckux osnementoB [, W.

dusuyeckue CBOMCTBa MeTaioB: | MeHzeneesa.

9JEKTPO- U  TEIUIONPOBOIHOCTb, | Ycmanasnusams MPUINHHO-CIIECTBEHHBIE

OTpaXkaroIas CHOCOOHOCTB, | CBSI3M  MEXIy CTPOEHHEM aroMma, BHUIOM

IUIACTUYHOCTb. UEpHble U | XUMHAYECKON CBSI3M U TUIIOM KPUCTAILNTMYECKOMN

I[BETHBIE METAJLIBI PEIIETKH Y METaNIOB — IPOCTHIX BEIIECTB U UX

COEMHEHHI
42 XuMHuyecKue MeTayiel  Kak  BOCCTaHOBHTENH. | OObsicHamb, UYTO TaKoe PSA  aKTUBHOCTH | OBrajieHHe HABBIKAMH
CBOICTBa METAJLIOB DNEeKTPOXUMHYECKUIT pSII | METaJUIOB. KOMMYHHKALHH.

HaIpsKEHUH. B3anmopeicteue | [lpumensameo €ero JUIsL XapaKTEePUCTUKU

METaJIJIOB c HEMETaIJIaMH, | XUMUYECKUX  CBOMCTB  MPOCTHIX  BEIIECTB- 5;;2?“6 YBCPEHHOCTH B CBOMX

OKCHUJaMH, KHCJIOTaMH, COJISIMU. | METAJIJIOB. '

AJIOMUHOTEPMUSL. Obobwams  cucteMy XUMHUYECKUX CBOWCTB Passitie yMEHii  NpaBiILHO
OpPHUCHTHUPOBATHCA B 110001

JemoncTpanuu. B3auMozeicTBHE | METAIIOB KaK «BOCCTAHOBHUTEIIBHBIC CBOMCTBAY. | swysnennoii curyammm.

HATpUs, JIUTUS U KaJblus ¢ Bogoi. | Cocmasnsams MOJIEKYIISIpHBIE ypaBHEHUs

['openue Hatpus, Maruust u >keje3a | peakiuid,  XapakTePU3YIOIIUX  XUMUYECKHE

B KHUCIJIOPOJIE. Bcempimika | cBoiicTBa  MeTaylIOB B CBET€ YYEHUA 00

TEPMUTHON CMECH. | OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECccax,

B3anmoneicTeue cMecu MOPOUIKOB
Cephl W JKele3a, IIMHKa U CEPBI.
B3auMopmelicTBue  allOMUHHSI C
KHCJIOTaMHU, IIeJIodyaMid M BOJIOM.
BzanmoneiicTBHe JKene3a U MU C
XJOpoM. B3aummonencTBue mMeau c

a peakuuM C  y4yacTHMEeM  DJIEKTPOJIMTOB,
MPEJCTABIATh TAKXKE U B MOHHOM BHUJIE.
Habniooams u onucviéams peakUUH MEXKIY
BEILIECTBAMHU C MOMOIIBIO PYCCKOro (POIHOTO)
SI3BIKA ¥ SI3bIKA XUMUH.
CaMoCTOsITEBHO

npoeodumb OIIBITHI,
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KOHILICHTPUPOBAaHHOU CEpHOM | NOATBEP)KAAOIINE  XHMHYECKHME  CBOMCTBA
KHCIIOTOM M a30THOW KHUCJIOTOM | METaJUIOB, C COOJIOACHHEM TMpaBUI TEXHUKU
(pazbaBneHHON U | 0e30MacCHOCTH
KOHIEHTPUPOBAHHOM ).
JlabopaTopHbIii OIBIT. 41.
BsaumogeiictBue J)Kelesa C
pactBopom cynbdara meau(1l)
43—44 | Obmas CrpoeHrne aTOMOB M MPOCTHIX | OO6bsicHsamb ITHMOJIOTHIO Ha3BaHWs TPYIIbl | OBIaieHHe HABBIKAMH
XapaKTePUCTHKA BEIIECTB. 3aBUCHMOCTb | «IIETOYHBIC METAILIBDY. KOMMYHHKALHH.
anemeHToB |A- busznueckux U XUMHUYECKUX | [Jagamb OOIIYI0 XapaKTePUCTUKY IIETOYHBIM
TPYTIIIEI CBOWCTB MIETIOYHBIX METAUIOB OT | METAaJUIaM 10 MX MOJOXECHUIO B MEPUOINIECCKON f;izz,me YBEPERHOCTH B CROMX
3apsAnoB saep ux atoMoB. OKcubl | cucteMe  XuMHuueckux snementoB . W '
PasButie yMeHHS IPaBUIBHO
" THIPOKCHU/IBI mIeJI0YHbIX | MeHeneena. OpHEHTHpOBATECE B M0G0
METaJIJIOB, ux nony4enue, | Xapakmepusosame CTpOCHUE, (QUBMYIECKUE W | wusmennoii curyarmm.
CBOWCTBa U NPUMEHEHHE. | XUMUYECKHE CBOWCTBA IIEIOYHBIX METAVIOB B
Baxueiiime conmu  IIENOYHBIX | CBETE 0OIIEro, 0COOEHHOTO U UHUYHOTO.
METaJUIOB, UX 3Ha4YeHue B npupoxe | Ilpedckazvieames (U3NYECKHEe W XUMHYECKUE
1 J)KU3HHU YeJI0BEeKa. CBOWCTBA OKCHUJIOB U THJPOKCHUIOB HLIETOYHBIX
JlemoHcTpauus. Oxpacka | METaJUIOB Ha OCHOBE MX COCTaBa W CTPOCHHS U
IUTaMEHH COEMHEHUSIMH | TIOATBEPKIATh IIPOTHO3BI ypaBHEHUSIMHU
[IETIOYHBIX METAJIIOB COOTBETCTBYIOIINX PEAKIIUH.
IIposooumy pacy€Thl 1o XUMHYECKUM
dbopmynam " YpaBHEHUSAM peakiuii,
HPOTEKAIOIIUX C YYaCTHEM HIEJTOYHBIX METAJIJIOB
Y UX COCIUHEHUI
45—46 | Ob6mas CrtpoeHne aTtoMOB M HOpPOCThIX | OOvscHAMb STUMOJOTMIO Ha3BaHMs Tpymnsl | -Passurie aJIeKBATHBIX
xapakrepuctuka |IA- | BemrecTs. 3aBUCHMOCTb | «IIEJI0YHO3EMEIIbHBIC METAJLIBI. IpeICTaBNeHMit O COOCTBEHHBIX
TPYIIIBI ¢usnyeckux " XUMHYECKHX | [Jasamb OBLIYIO XapaKTePUCTHKY MeTamiam [1A- | POSMOHocx "
OIrpaHUYCHUAX.
CBOMCTB IeJIOYHO3EMENbHBIX | TPYMIBI (ILEJI0YHO3EMEIbHBIM MeTalslaM) 10 UX

METAJUIOB OT 3apsiioB  slep HX
aToMOB. OKCHIBI WU THUIPOKCHJIBI
LIEJIOYHO3EMEIIBHBIX METAIIIOB, X
TOJIyYEHHE, CBOICTBA )31

MOJIOKEHUIO B MEPUOJUYECKON  cUCTEME
xuMudeckux diemeHToB 1. Y. Menaeneena.

Xapaxmepuzoeams CTpoeHUE, (QU3NYECKUE W
XUMHUYCCKUEC CBOﬁCTBa MISCJIOYHO3CEMCEIIbHBIX
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IpuMeHeHue. Baxnelmue coau
1IEIOYHO3EMENBbHBIX METAJIJIOB, UX
3HaQ4CHWE B IPUPOAE U KU3HHU

YeJI0BEeKa. Kap6onatsl u
IUIPOKapOOHATHI KaJIbLIKS.
JdemoncTpanmu. Okpacka
MJIaMeHU COCIMHEHUSIMU
HIEJI0YHO3EMETbHBIX METaJlIOB.
T"amenune n3BecTtn BOJOM.
JlabopaTopHblii OMBIT. 42.

[Tonydyenue HM3BECTKOBOW BOABI U
OIIBITHI C HEM.

METAJJIOB B CBETe OOMIEro, OCOOCHHOTO U
€IMHUYHOTO.

Ilpeockaszvieamsy (GU3NYECKUE U XUMHUYECKUE
CBOMCTBA OKCHJOB U THUAPOKCUIOB METAIIJIOB

IlA-rpynnsl Ha OCHOBE UX COCTaBa U CTPOEHMSI U

noomeepoicoams ~ TPOTHO3bI  YPAaBHEHUSIMU
COOTBETCTBYIOLMX PEAKIIUH.

Ilposooumy pacuérnl o XUMHYECKUM
bopmynam u ypaBHEHUSIM peaxiui,

IMPOTCKAOINUX C Y4aCTUCM HICITIOYHO3CMCEIIbHBIX
MCTaJJIOB U UX CO@I[I/IHGHI/Iﬁ

47 JKécTkocTh BOJBI U Kéctkocth Bombl: BpeMeHHas U | OOvbACHAMb TIOHITHE (OKECTKOCTH BOIBIY. OsnazieHne HaBBIKAMH
Croco0bl eé nocrosiiHas. CriocoObl ycTpaneHus | Paziuuams ~ BPEeMEHHYHO W HOCTOSIHHYRo | KOMMYHHKAIUTH.
oo .. Pas3Butie ymeHus NpaBUiIbHO
yCTpaHEHUs BpeMeHHO! k&cTkocTH. CrocoObI | KECTKOCTH BOIBI. ) OpHEHTHPOBATECS B MHOGOF
yCTpaHEHUs NOCTOSIHHOM | [Ipednacame cIIOCOOBI YCTPAHEHUST KECTKOCTH | spspenmoii curyarmm.
KECTKOCTH. BOJIBI.
JleMoHCTpanum. [lonyuyenue | Ilpogooums,  nabriooams U ORUCLIBAMD
KECTKOW BOJBI B3aMMOJICHCTBUEM | XUMHUYECKUH OSKCIEPUMEHT C COOJIOJIEHHEM
YIJIEKUCIOTO  C  M3BECTKOBOM | MpaBHJI TEXHUKHU 0€301MaCHOCTH
BOJIOM. YCTpaHEHUWE BPEMEHHOU
KECTKOCTH KUIISTYEHUEM u
no0aBJIEHUEM COJBbl. Y CTpaHEHHE
IIOCTOSTHHOM KECTKOCTU
nobasneHueM conpl. MOHUTBI U
MPUHIUT ux JecTBUS
(BuneodparmMeHT)
48 lpakxmuueckas Ionyuenue KECTKOM BoIbl | [lonyuams,  cobupame M pacno3nasams | PasBUTHE yBEPEHHOCTH B CBOUX

paboma 6. KEcTKoCTh
BOJIBI ¥ CTIOCOOBI €€
yCTpaHEeHUs

B3aUMOJICVICTBUEM YTJIIEKHUCIIOTO C
U3BECTKOBOM BOJOW. YcCTpaHEHUe
BPEMEHHOM  KECTKOCTH  BOJBI
KUIISTYEHUEM U JOOABJIEHUEM COJIBI.
Ycrpanenue MOCTOSIHHOM

yriaekucnbii ra3. Oopawamucs ¢ 1ab0paTOPHBIM
00opyI0BaHUEM U HarpeBaTeIbHBIMU
npudopaMu B COOTBETCTBHH C TIpaBUJIAMHU
TEXHUKU 0€30IacCHOCTH.

Habniwooams ©  onuceleams  XAMAYECKUNA

cuiax;
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KECTKOCTH  BOJBI  JO0ABJICHHEM | SKCIIEPUMEHT C MOMOIMIBIO PYCCKOTO (POIHOIO)
COJIBI. SI3bIKA U A3BIKA XUMHH.
HcnbiTanue KECTKON BOJbI | Qopmynuposams  BBIBOABI 10  PE3yJbTaTaM
pacTBOpPOM MbLiIa POBEJEHHOIO HKCIIEPHUMEHTA.
Compyonuyams B mpouecce  y4eOHOTO
B3aMMOJEHCTBUS IPU paboTe B IPyMIax
49 AJIFOMUHUH U €ro CoenuHenus ATIOMUHUS B | Xapakmepuzosams QTIOMUHUNA  TI0 ero | -Passutue aJIeKBAaTHBIX
COEIMHEHUS npupoie. XMMUYECKHE CBOMCTBA U | MOJOXKEHUIO B IMEPHOJUYECCKOW  CHCTEMeE Npe/ICTaBNeHuii 0 COOCTBEHHBIX
MIPUMEHEHNE ATIOMHUHHUS. | XUMUYeckux annemeHToB /. 1. Meneneesa. zggf}?ﬁiﬁ:ﬁ "
OcobenHoctn OKCHJa u | Onucvlgams ~ cTpoeHHe,  (pu3MYecKHue U P '
THIPOKCHIA ATIOMHUHHUS KaK | XMMHYECKHE CBOMCTBA aJIFOMHUHHS, TIOATBEPHKAAs
aM(pOTEepHBIX COCJIMHEHHM. | X COOTBETCTBYIONTUMH YPABHCHUSIMH PEAKIIHH.
Baxneiimme comu  amomunus | O0vsacHAmb JTBOMCTBEHHBII Xapaktep
(xmopua, cynsdar). XUMHUYECKUX CBOMCTB OKCHJAA W THUJIPOKCUIA
JleMoHCTpanuMm. Konnekuus | amoMuHus.
TIPUPOJTHBIX coenuHeHuit | Konkpemusuposams AIEKTPOJIUTUYECKOE
amoMuHus. BumeodparMeHThl U | MOJNy4eHHE METAJUIOB OMMCAHUEM MPOU3BOJICTBA
ciaiinpl «OKCUJT aTIOMUHHS U €T0 | aTFOMUHUSI.
MOAUDUKAITII. [Tonyuenue | Yemanasausams 3aBUCHMOCTh oOmnacreit
amdoTepHOrO TUAPOKCHIA | MPUMEHEHHUSI aJTIOMUHHMS W €ro CIUIaBOB OT
ATIOMUHHUS W HCCJIEIOBAaHUE €ro | CBOMCTB 3THUX BEIIECTB.
CBOMCTB Ilposooums ~ pacd€rbl MO  XUMHYECKUM
bopmynam u ypaBHEHUSM peaxiui,
MPOTEKAIOIUX C Y4acTHEeM allOMUHUS WU €ro
COCMHEHMI
50—51 | XKemneso u ero OcobenHoctn  cTpoeHHs aTtoMa | Xapakmepuzosams  TIOJNIOKEHHWE  Jkene3a B | OBiajeHne HaBbIKAMH
COEIUHEHNS xeneza. JKemeso B mpupoje. | MEPUOIUIECKOM CHUCTEME XUMHUUYECKUX | KOMMYyHUKaLH.
. Pa3BuTHe ymeHuUs NpaBUIBHO
Baxneiimne pyasl xenesa. | anemeHtoB J[. M. MenneneeBa u ocoOeHHOCTH

Oxcunsl u ruapokcuabl xenesa(ll)
u (III). Comm xeneza(Il) u (III).
OOHapykeHne KaTHOHOB Kele3a B
pacTBope. 3HA4YeHUE COCITMHCHHI

CTPOEHHUSI aTOMa KeJie3a.
Onucvieamv ~ QuU3NYeCKue U XUMHYECKHE
CBOMCTBa Kenesa, MOJTBEPK1ast ux
COOTBETCTBYIOIINMH YPAaBHCHHSIMU PEAKITUH.

OpUEHTHPOBATHCS B JTIO00M
JKU3HEHHOM CUTYallUHU.
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xKelesa.

JlabopaTopHuble  ombIThl.  43.
ITonyyenue THUIPOKCHJIOB
xeneza(ll) u (). 44,
KauecTtBeHHbIE peakuuu Ha

KaTHOHBI XXCJIC3a

ObvsicHamb HATMYKE TBYX TEHETUYECKUX PSIOB
coenuHenuii sxenesa Fe? u Fet .
Yemanaenuseamo 3aBHCUMOCTh obmacreit
NPUMEHEHHUS Kelle3a U ero CIUIABOB OT CBOMCTB
9THX BEIECTB.

Ilposooums ~ pacu€Thl 1O  XHUMHYECKHM
hopmyam u YpaBHEHUSIM peaxiui,
MPOTEKAIOIMX C y4YacTHEM JKeje3a U ero
COCTUHEHUN.

Habniooams u onuceieams peakUU MEXKIY
BEIIECTBAMH C IMOMOIIBIO PYCCKOro (POIHOTO)
SI3BIKA U SI3bIKA XUMHUHU

52 Ilpaxmuueckas Pemenue AKCIIEPUMEHTAIBHBIX | DKCIEPUMEHTAIBHO  Uccledoéamb — CBOWCTBaA | PasBHTHE yBEPEHHOCTH B CBOMX
paboma 7. 3a7a4  HA  paclo3HaBaHWE W | METAUIOB M WX  COCAMHEHHWH,  pemarp | 1%
Pemmenune MOJyYeHHE  METANIOB M WX | OKCIIEPUMEHTAJIbHBIE  33/1a4H no  Teme
HKCHEPUMEHTAIbHBIX | COEMHEHUM «MeTasbi».
3aJ1a4 110 TeMe Pabomams ¢ naboparopHbIM 000pyIOBaHUEM U
«MeTamibl» HarpeBaTebHBIMU IPUOOpPaMU B COOTBETCTBHUU C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
Habniooams  cBOiicTBA  METAVIOB W HX
COCIMHEHMI.
Onucvigams ~ XUMUYECKUH  DKCIIEPUMEHT ¢
MOMOIUIBI0 PYCCKOTO (POJHOIO) sI3bIKA M SI3bIKA
XUMHUH.
Dopmynuposams  BBIBOJBI 10  pe3yJbTaTaMm
IIPOBEIEHHOI0 DKCIIEPUMEHTA.
Onpeodenams (Ucxolss u3 y4eOHOW 3amaym)
HEOOXOJMMOCTh  HCIIOJIb30BaHMs  HaOIIOICHUS
WM SKCIIEpUMEHTA
53 Koppo3sus metamnoB u | Kopposus razoBas (xumudeckas) 1 | O0vacHAMb TOHATHE «KOPPO3US. OsrnazieHne HaBBIKAMH

CIIOCOOBI 3aIUTEI OT
Heé

AJIEKTPOXUMHUYECKAsl. 3alnuTa
METaJUIOB OT KOPPO3UH.
JdemoHcTpanmu. Konneknus

Paznuuamyo XUMHYECKYIO u
JIEKTPOXUMUYECKYIO KOPPO3HIO.
Hnnrocmpuposamo npuMepamMu MOHSTUS

KOMMYHUKAIIAU.

Pa3BuTHE YBEPEHHOCTH B CBOUX
cuax;
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«XUMHYECKUE HCTOYHHKH TOKay.
Pe3y.]'II>TaTI)I JJIHUTCIBHOI'O
OKCIICPUMCHTA Je(e] HN3YUCHUTIO
KOppOo3un CTaJIbHBIX H3I[eJ'IPII>i B

«KOPPO3HUSI», «XUMHYECKast
«BQIEKTPOXUMHUECKAs KOPPO3USI».
Xapaxkmepuzoeéams cIOCOOBI 3aIIUTHI METAJIIOB
OT KOPpO3UHU

KOpPO3Us»,

Pa3zBuTne yMeHHS TPaBHIBHO
OPHEHTHPOBAThCS B JIIOOOM
XKU3HEHHOW CUTyalllu.

3aBUCUMOCTH oT YCIIOBHM
IIPOLIECCOB
54—55 | Meramnsl B ipupose. | Metamuiel B npupoze. Ilonstue o | Knaccuguyuposamo bopmbI MPUPOJHBIX | PasBUTHE YBEPEHHOCTH B CBOUX
[TousTHe 0 MeTauryprud. UEépHas M 1BETHAs | COEIUHEHHUH METaJIOB. cunax,
METaJLUIypTruu metayprust. [lupomeramnyprus, | Xapakmepuzosams obuime CrocoObl MONIydeHHs | PasBuTie  yMeHHs NpaBHIBHO
THAPOMETAILTY Py, METAILIOB: Upo-, THIPO- p | OpHeHTHpOBaThCA B J0GOH
) JKU3HCHHOUW CUTYyallUH.
ANEKTpOMETAIUTYprusi. JIOMEHHBIN | 3JIEKTPOMETAILTypPIHIO.
npouecc. [lepepaboTka uyryna B | Kowkpemuszuposams ~ CIOCOOBI  TONy4YEHUS
CTaJlb. DJIEKTPOJIMU3 PACILIABOB. METaJUIOB TIPUMEpPaMH M YPaBHEHUSMH PEaKIUii
JemoncTpanun. BoccTaHoBieHHE | C COCTaBICHHUEM AIIEKTPOHHOIO OaliaHca.
menu w3 okceupa  meau(ll) | Onucvisamo JIOMEHHBII nporecc u
BOAOpoJOM. BuaeodparMeHThl H | SJEKTPOIUTUYECKOE TMOTYyYEHHE METaIOB.
crnaiinpl «lIponsBoncTBo uyryHa u | Paziuuams 4€pHBIC U IBETHBIE METAJUIbI, YYT'YH
cranu».  BuzpeopparMeHTel U | U cTalb
cmaiinel «M3penus w3 4dyryHa u
cramu».  BupeopparmMeHTl U
claiabl «IIponsBonacTBo
TFOMUHUS
56 O06001enre 3HaHU I Ypok-yrpaxHeHue ¢ 1Iposooumsb ONEHKY COOCTBEHHBIX JOCTIKCHUH | -Passurne aJIeKBaTHbIX
1o Teme «MeTajibl» | UCIIOJIb30BaHHE CAMOCTOSTENIbHOM | B YCBOGHHUU TEMBI. Ipe/ICTaBNeHMit 0 COOCTBEHHBIX
paboThI MO BBITOJIHEHUIO Koppexmuposampb cBOM 3HaHUS B COOTBETCTBHUU 2:31:;:22:;:; "
MIPOBEPOYHBIX TECTOB, 33aHUI U C MJIAHUPYEMBIM PE3yJIbTaTOM. P '
YIOPaKHEHUIN Ionyuams ~ XUMHUUYECKYI0  HHQOpMAIMH U3
Pa3IUYHBIX UCTOYHUKOB.
Ilpeocmasnsams ~ wHGOPMAIIMIO 1O  TEME
«Metamibl» B BHJE TaONHI], CXEM, OIOPHOTIO
KOHCIIEKTa, B TOM 4YHCJIE€ C TPUMEHEHHEM
cpencts UKT
57 Konmponvnas pabom 3 o teme «MeTamibiy Pasputie yBepeHHOCTH B CBOMX

cuiax;
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XuMus U OKpyKawmas cpeaa (2 1)

58 Xumuueckuit coctaB | Ctpoenune 3emiu: sapo, MaHTHs, | Mumeepuposams cBeleHUs 1O  (GU3NUECKOi | OBrajieHne HaBEIKAMH
IUTAHETHI 3eMIIs 3eMHas Kopa, autocdepa, | reorpabud B 3HAHHA O  XHMHYECKOH | KOMMYHHKAIHH.
runpocdepa, aTMocdepa. | OpraHu3alyy IIAHEThI.
XUMHUECKUH  cocTaB  3eMid. | Xapakmepuzoeamo XUMHUYECKUN COCTaB Cpsil;i_me YBCPEHHOCTH B CBOMX
I'opasle  mopoabl.  MuHepaibl. | F€0JIOTHYECKUX 000JI0UYEK 3EMIIH. '
Pyner. [Tone3Hbie HCKOMaeMEbIe. Pasznuuams MuHEpaTBl U TOPHBIE TOPOJIBI PasBiTie yMEHIi  NpABIILHO
OpHEHTHPOBaThCA B  JIFOOOMH
JeMoHcTpanuH. JKU3HEHHOM CUTYAaI[HH.
BuneopparmMeHTel W claibl
«Ctpoenue 3emiu u eé
XUMUYECKH cocTaBy. Kouekius
MHUHEpPAJIOB ¥ TOPHBIX MOPOJ.
Komnekrust «Pyapl MeTamioBy.
JlabopaTopHblii OMBIT. 45.
W3yuenue rpanura
59 Oxpana okpyxkatomieid | Mlcrounnku XUMUYECKOTO | Xapakmepu3z06ams WCTOUYHUKH XHUMHUYECKOTO | -Passurue aJICKBaTHBIX
cpeabl OT 3arps3HEHUs] OKPY)KaIOLIeH cpenbl. | 3arps3HEHUs] OKpYKarollel cpeibl. TpeACTaBNeHNH O COOCTBEHHEIX
XHUMHAYECKOTO I'moGanbHBIC sKkonoruueckue | Onucvlieams ro0abHBIE  DKOJIOTHYECKUE Eggr:pﬁi(:;:f "
3arpsi3HEHUs poOIeMBI: HapyIIeHWEe | MPOOJIEMBbI,  CBS3aHHBIE  C  XUMHYECKUM P '

OMOreOXMMHYECKUX KpPYrOBOPOTOB
XUMHYECKHUX JJIEMEHTOB,
MOTEIJIEHNE KJIMMaTa, KHUCJIOTHBIE
noxkau U Ap. O30HOBBIE [IBIPHI.
MexayHapoiHOE COTPYAHUYECTBO
B 00JIaCTH OXpaHbl OKpPY>KarowLIei
Cpenbl oT XUMHYECKOT0
3arpsi3HeHus. «3eI€Hast XUMHUSD.

JdemoHcTpanmu.
BuneodparmeHnTst Hu ClIaiapl
«["'mobanbHbBIE SKOJIOTUUECKHE

HpO6HCMLI YCJIO0BCUCCTBA»

3arpsI3HCHUEM.
Ilpeonacame MyTH MUHUMH3AIUU BO3JEHCTBUS
XMMHYECKOTO 3arpsi3HEHUST Ha OKPYXKAOIIYIO

cpeny.
IIpusooumy IPUMEPBI MEXTYHapOAHOTO
COTPYJHUYECTBA B obmnacTtu OXPaHbI
OKpYXKarlIlled  cpeabl  OT  XHMHYECKOIO
3arpsi3HEHUs
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O0001meHne 3HAHUI 0 XUMHUHM 32 KYPC OCHOBHOM IIKOJbL. (7 4)

60 BemectBa CtpoeHne aToMa XUMHYECKOTo | [lpeocmasnsmes  WHPOpMAIMIO 1O  TeMe | OBrmajieHne HaBBIKAMH
aneMeHTa B cooTBercTBUU ¢ | «[lepuonnyeckuii 3akoH ©  nepuojuyeckas | <OMMYHHKALHL.
MOJIO)KEHHEM 3Toro »sjeMeHta B | cucrema JI. M. MenzeneeBa B cBeTe TEOpHH
MIEPUOINIECKOI cucTeMe. CTpOCHHUS aTOMa» B BHJE TaONHI, CXeM, fﬁ;ﬁ?m YBCPEHHOCTIL B CBOMX
CtpoeHue BeIIeCTBAa: XMMHUYECKas | OMIOPHOTO  KOHCIIEKTa, B TOM 4YHCIE C ’
CBA3b u Kpuctaummieckue | npuMenenuem cpencrs UKT. PaseiTie yMEHIs  MpapibHo
OpPHUCHTHUPOBATHCA B JII000H
pemérku. 3aBUCHMOCTh CBOWCTB | Bvino/iHams TECTOBBIE 3aJaHUS 110 TEME. JKH3HEHHOH CHTYAITHH.
00pa30BaHHBIX anemeHTamu | [Ipedocmasname uHbopManuio mo teme «Buusl
OPOCTBIX  BEHIECTB  (METAJUIOB, | XAMUYECKOW CBS3M M THUIBl KPHCTAUIMYECKUX
HEMETAJUIOB, OJaropoJHBIX Tra3oB) | pemETOK. B3auMOCBA3b CTPOCHHS U CBOMCTB
OT TIOJIOKEHMS DJEMEHTOB B | BEIIECTB» B BHJEC TAONHUI, CXEM, OIOPHOTO
MEPUOINIECKOI cCUCTEMe. KOHCIIEKTa, B TOM UYHCIIE C TNPUMEHEHUEM
Knaccudukanus neopranmyeckux | cpeacts UKT
Bemiects. lIpencraBurenn pasHbIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB
61 Xumudeckue peaknuu | [Ipu3Haku W ycinoBusl mpoTekanus | [lpeocmasnams ~ WHQOPMANMIO 1O TeMme | PasBuTHE yBEPEHHOCTH B CBOMX
XUMHUYECKHX peakiuid. Tumonorus | «Knaccupukanus XUMHYECKHX peakimui 1o | “a%
XUMHUYECCKUX peaKuI/Iﬁ IO | pa3JIMYHBIM IIpHU3HAKaM» B BHIC TaOJINI[, CXEM, Pasutie ymeHus NpaBUIBHO
Pa3IMYHBIM OCHOBAaHUSM. Peakiliy | OOPHOrO  KOHCIIEKTa, B TOM  d9mciie ¢ | OPHCHTHPOBATRCA B moboit
HOHHOro obmeHa. OkuciautenbHO- | npuMeHeHueM cpeacts UKT. PRHBHEHHOM CHT YAt
BOCCTaHOBHTEIILHBIE PEAKIINU Bvinonnams TecToBbIe 3a]aHUS 110 TEME.
Xapaxkmepuzosamuo OKHCITUTEIHHO-
BOCCTAaHOBUTENHBIC DPEAKIMH, OKUCIUTENb |
BOCCTAHOBHTEITb.
Omauyams OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKIu OT peakiuii oOMeHa.
3anucvisamo ypaBHEHUS OKHCIIUTEIHHO-
BOCCTAHOBHUTENBHBIX PEAKIHA C  TOMOIIBIO
METOJIa AIEKTPOHHOT0 OajlaHca
62—63 | OcHOBBI XUMHUECKUE CBOWCTBA TMPOCTHIX | Xapakmepuzoeams  oOmme, ocoOeHHbIe U | -PasBurne aJIeKBaTHBIX
HEOPraHNYecKOu BEIIIECTB. XapakTepHble | HHIMBHIYATbHEIE CBOMCTBA KHCIIOT, OCHOBAHMIT | IIPSACTABICHUIT 0 cOBCTBEHHBIX

BO3MOXHOCTAX u
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XUMUAU XHUMHUYECKHE CBOMCTBaA
COJICOOPa3yIOIINX OKCHJIOB,
TUJIPOKCHJIOB (ocHOBaHMIA,

KHCJIOPOJICO/ICPKAINX ~KHCIOT |
aM(OTEPHBIX THAPOKCHUJIOB), COJICH

U COJIEH B CBETE€ TEOPUU IIIEKTPOJIUTUYECKOMN | OTPAHHYCHHUSX.
JUCCOLUALINY.

Apeymenmupoeams BO3MOXKHOCTb IPOTEKAHUS
XUMHYECKHUX peakuuin B pacTBopax
ANEKTPOJIUTAX UCXOJIS U3 YCIOBUIA.
Knaccuguyuposames HeopraHudeckue BeLIECTBA
10 COCTaBY U CBOMCTBAM.

TIpusooumu PUMEPBI npeICTaBUTEIEH
KOHKPETHBIX KJIACCOB M TPYII HEOPraHMYECKUX
BCIIIECTB
64 IToBTOpeHue u TectupoBanue, penieHue 3a1ad U | Boinoinsams TECThl W YIPAXKHEHUS, pewiams | -Passurne aJIeKBaTHBIX
0GOOIIeHNE 110 TEME. | BBIMOJIHEHHE YIPAKHEHHH 10 TeMe | 3aqadi 1Mo TeMe.  [Ipogodumb  OIEHKy | DPCACTABICHHIT O COOCTBEHHBIX
IToaroroBka K COOCTBEHHBIX JIOCTH)KEHHH B YCBOEHUH TEMBI. zggrgﬁi?{f:z "

KOHTpPOJIbHOM paboTe

Koppexmuposeamb cBou 3HaHHSI B COOTBETCTBUU
C TUTAHUPYEMBIM PE3yJIbTaTOM

65 IIpomesicymounas ammecmayus( IO Kypcy OCHOBHOM IITKOJIBI) PasBuTHe yBEpEHHOCTH B CBOUX
cHIIax;

66 AHan3 BBINOJHEHUS TPOMEKYTOUHOM arrectanuu. [logBenenne nToros rojaa OJazieHne HaBbIKaMU
KOMMYHUKAIIWH..

67—68 | Pe3epBHOE Bpemsi

I0P*

CnaBuHas - O6mako 3nanwmii (Oblakoz.ru)
Anpec caiita: http://school-collection.edu.ru

Anpec caifra: http://college.ru/himiya/
Anpec caifita: http://www.chemnet.ru

Anpec caitta: Xumus - 9 kinacc - Poccutickas snekTponHas nikona (resh.edu.ru) Anpec caiita: http://experiment.edu.ru

Anpec caiita: http://fcior.edu.ru
Anpec caiita: http://him-school.ru
Anpec caiita: http://chemistry.narod.ru

Anpec caiita: http://school-sector.relarn.ru/nsm/
Anpec caitta: http://www.hij.ru



https://school.oblakoz.ru/home
http://school-collection.edu.ru/
https://resh.edu.ru/subject/29/9/
http://fcior.edu.ru/
http://him-school.ru/

55



