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XAPAKTEPUCTUKA OBYYAIOHIUXCA C OB3 (C 3AJEPXKOM
IHCUXHNYECKOI'O PA3BBUTUA)

B camom o6mem Buze cymuocts 3IIP cocTout B ciemyromeM: pa3BUTHE MBIIUICHUS, MaMSITH,
BHUMAaHUs, BOCIPHSTHS, pPEYH, IMOIMOHAILHO-BOJIEBOW CQepbl IJTUYHOCTH MPOUCXOIUT
3aMEJICHHO, C OTCTaBaHUEM OT HOPMbL. OrpaHUyeHUs TCUXUYECKUX M TMO3HABATEIbHBIX
BO3MOXKHOCTEH HE MO3BOJISIIOT PeOEHKY YCHEIIHO CIPAaBUTHCS C 3ajJadyaMu U TpeOOBaHUSIMU,
KOTOpBIE MpPEABABIAET eMy o0mecTBo. HecrnocoOHOCTh K yCTONYMBOW ILieleHANpaBiICHHON
NEeSTEIbHOCTH, MpeobialaHie UTPOBBIX UHTEPECOB M UTPOBOM MOTHBALIMU, HEYCTOMYHUBOCTH U
BBIpQXCHHBIE TPYIHOCTH IPH MEPEKIIOYEHUH U paclpeiesieHUd BHUMAaHMs, HECIIOCOOHOCTh K
YMCTBEHHOMY YCWJIMIO M HANPSKEHUIO TPU BBIMOJHEHWU CEPHE3HBIX IIKOJBHBIX 3aJaHui,
HEJOpa3BUTHE TIPOU3BOJIBHBIX BHJOB JEATEIBHOCTH OBICTPO TMPHUBOJAT K  IIKOJIBHOU
HEYCIIEBAEMOCTH. B OCHOBE HIKOJIBHBIX TPYIHOCTEH ITHX JI€TEH JEKUT HE MHTEJUIEKTyalbHas
HEJI0OCTaTOYHOCTh, @ HAPYIIEHNE UX YMCTBEHHOM pabOTOCTIOCOOHOCTU. DTO MOKET MPOSIBIISTHCS
B TPYIOHOCTSIX JUIMTEIIBHOIO COCPEIOTOYMBAHUS HA MHTEIUIEKTYyalbHO-IIO3HABATEIbHBIX
3alaHUsIX, B MAaJoM NPOJYKTUBHOCTU [IE€ATEIIBHOCTH BO BpEeMsl 3aHATUWA, B W3JIMILIHEH
MMITYJIbCUBHOCTH WJIM CYETJIMBOCTH y OJHMX JI€TE€H U 3aTOPMOKEHHOCTH, MEAJIUTEILHOCTH — Y
IpYTuX, B 3aMENJICHHMH OOIIero Temma AesTeNbHOCTH. B HapylleHUsX TMepeKIoYeHus u
pactipenenenust BHuManus. O0yuaromumces ¢ 311P nenecooOpa3Ho Oka3bIBaTh WHIUBUIYAIbHBIN
NOAX0J yuuTenst npu oOyueHuu. [Ipu ycioBUM CBOEBPEMEHHOCTH U MPaBMIIBHOCTH MOJO0OHOM
MOMOIIM HEIOCTATKH I103HABATEJIbHOM JEATENbHOCTH M IIKOJbHAs HEYCIEBAEMOCTb MOTYT
IIOCTEIIEHHO TMpeojiosieBaTbess. ONTUMalbHbIE YCIOBUS JJI OpraHU3aluu  JIeATeIbHOCTH
00yyaroImuxcst Ha ypoKe 3aKJIH04aeTcs B:

- palMoHaIbHOU JO3UPOBKE HA YPOKE CO/Iep KaHUs yueOHOTo MaTepHana;

- BBIOOpE 1LIeTTH U CPEJICTB €€ JIOCTHKEHHUS;, - PETyIUPOBaHNE ACHCTBUI YUEHUKOB;

- MOOYyX/IeHrne 00yUaloIINXCsl K IeATEeIbHOCTH Ha YPOKE; - pa3BUTHE UHTEpeca K YPOKY;

- YepeI0BaHME TPYAA U OTAbIXA.

BaxxHoe KOppeKIIMOHHOE 3HaueHue Mmporecca OOydYeHHsS COCTOMT B BBIBICHHHM M ydeTe
HEpeaJN30BaHHBIX II03HABATEIbHBIX BO3MOXKHOCTEH ywammuxcsa. M3-3a  HepaBHOMepHOM
JESTEIbHOCTH O0YyYaroIlMXcsi Ha YPOKE OIpOMHOE 3HA4YeHHE JUIsl YUUTENsh UMeeT 3HaHue (a3
paboTocrnocoOHOCTH yYeHUKA. Y ydeHHKa ¢ OCOOCHHBIMU O0Opa30BaTEIbHBIMU OCOOCHHOCTSIMHU
CIIMIIKOM pacTsHyTa (a3za MOHMKEHHOW paboToCcmocoOHOCTH, a (pa3a MOBBIIICHHONW CHIIBHO
cokpaieHa. @a3a BTOPUYHOTO CHI)KEHHUS pabOTOCIOCOOHOCTH HACTYMAeT MPEXICBPEMEHHO.
BBuny mncuxonormdyeckux ocobeHHocTei gereir ¢ OB3, ¢ menpio ycuIeHHS MPaKTUYECKON
HANPaBIEHHOCTH OOy4YeHHs TPOBOAMTCA KOPPEKIMOHHAas paboTa, KOTOpas BKJIIOYAET
cienyroomue HarpasiaeHusi: COBEpUICHCTBOBAHWE JBMKEHUH M CEHCOMOTOPHOIO DPAa3BUTHS:
pPa3BUTHE MEJIKOM MOTOPHKM W TAaJIbIEB PYK; pa3BUTHE HABBHIKOB Kaurpaduu; pa3BuUTHE
APTUKYIISIITMIOHHOW MOTOPUKHU. KOppeKIus OTIeIbHBIX CTOPOH TICUXHUYECKON eITeTbHOCTH:
KOPPEKIIUS — Pa3BUTHE BOCIIPUSATHSA, TPEICTABICHUM, OIIYIIICHUH;

KOPPEKLHUs — pa3BUTHE MTAMSATH;

KOppEeKIHs — pa3BUTHE BHUMaHHUS;, (POPMHUPOBAHKE OOOOIIEHHBIX MPEACTABICHUI O CBOWMCTBAX
npeaMeToB (IBeT, (hopMma, BETMUUHA);

pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTaBICHUN U OPUEHTAIUY;

pa3BUTHE NPEICTABICHUNA O BPEMEHHU.

Pa3BuTHe pa3nuyHBIX BUIOB MBIILICHUS: PA3BUTHE HATJISIIHO-00PAa3HOTO MBILIUICHUS; Pa3BUTHE
CJIOBECHO-JIOTUYECKOT0 MbIIIIEHUS (YMEHUE BUJIETh U YCTaHABIMBATh JIOTHUECKHUE CBSI3U MEXKIY
npeaMeTamMu, SBJICHUSIMH U COOBITHSIMHM). Pa3BuTHE OCHOBHBIX MBICIUTEIBHBIX OIMEpaIil:



pa3BUTHE YMEHHsI CpPAaBHMBATh, AHAIW3UPOBATh;, pPAa3BUTHE YMEHHUS BBLACIATH CXOACTBO M
paszin4ue MOHATHI; YMEHHE paboTaTh MO CJIOBECHOW M MUCbMEHHON WHCTPYKIHUSAM, aIrOPUTMY;
YMEHME IUIAHUPOBATh JEATEIBHOCTh. KoOppekiuus HapylleHHH B pa3BUTHM 3MOLMOHAIBHO-
JUYHOCTHON c(epsl: pa3BUTHE WHUIMATUBHOCTH, CTPEMJICHHUS JOBOAWUTH HA4yaTtoe Ieno a0
KOHIIa; (OPMHUPOBAHUE YMEHHS NPEOJO0JEeBAaTh TPYIAHOCTH; BOCIHUTAHUE CAMOCTOSTEIBHOCTH
OPUHATUS pellieHus; (GOpPMUPOBAHHUE aJEKBATHOCTU YYBCTB; (hOpMHUpOBaHHE YCTOWYMBOU U
aJIeKBaTHOM CaMOOIEHKH; (OPMHUPOBAHHE YMEHMSI aHAIM3UPOBATH CBOIO JESATEIBHOCTH;
BOCIIUTAHHUE IPABWJIBHOIO OTHOLIEHUS K KpuTuke. Koppekuuss — pa3BUTHE peud: pa3BUTHE
(dboHEMAaTHYECKOTO BOCHPUATHS; KOPPEKLUsS HApyIIEHUH YCTHOM M NHUCHBMEHHOW peuu;
KOPPEKLIHsI MOHOJIOTUYECKON peun; KOPPEKLHs JUATIOTHYECKOH pEeUn.

1. HJIaHI/IpyeMLIe pe3yJabTaTbl 0CBOCHUA y‘lEﬁHOFO npeamerTa

W3ydyeHnne XuUMHM B OCHOBHOM IIKOJE€ Ja€T BO3MOXHOCTb JOCTHUYb CJEAYIOIINX
pe3yabTATOB B HAIIPABICHUH JUYHOCTHOTO PAa3BUTHSL:
1) BoOCIUTaHHE POCCHUCKOW TPaKAAHCKOH MICHTUYHOCTH: MATPHOTHU3MA, YBAXKCHUSA K
OteuecTBy, NPOILJIOMY U HACTOSAIEMY MHOIOHAIlMOHAJILHOTO Hapojaa Poccuu; oco3Hanue cBoeit
STHUYECKOW MPUHAJISKHOCTH, 3HAHUE UCTOPHUH, S3bIKA, KYJIbTYPhI CBOETO Hapoa, CBOETro Kpas,
OCHOB KYyJBTYPHOTO Hacienusi HapoaoB Poccum u yesoBeuecTBa; YCBOCHHWE TYMAHUCTHUECKUX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUHCKOTO OOIIECTBa;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U J0Jra repes PoauHoi;
2) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOILICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaromuxcst K CaMOpPa3BUTHUIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMUA K OOYYECHUIOM
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHHUIO JANbHEWIEH MHIWBUIYaTbHOU TPACKTOPHH
o0pa3oBaHUs Ha Oa3e OPUEHTHPOBKH B MUPE Mpodeccrii ¥ mpodhecCHOHANBHBIX TPEIIOYTEHHUH ¢
y4€TOM YCTOMYMBBIX IIO3HABATEJIbHBIX MHTEPECOB, a TakXe Ha OCHOBE (OPMHPOBAHUSA
YBKUTEIFHOTO OTHOIICHHS K TPYZY, Pa3BUTHS OIBITA YYaCTHS B COIUAILHO 3HAYMMOM TPY/E;
3) ¢popmupoBaHHE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW TPAKTHKH, YYHUTBHIBAIOUIETO COIHMAIbHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOI'0 MHpa;
4) dopmupoBaHHE KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIEHUM WU COTPYAHHYECTBE CO
CBEpCTHHKAMM, JETbMM CTaplIero M MIIAJIIEro BO3pacTa, B3pOCIBIMH B  Ipolecce
00pa3oBaTeNbHOI, 00IIECTBEHHO-TI0IE3HOM, Y4eOHO-HCCIIe10BaTENbCKON, TBOPUECKON U IPYTUX
BUJIOB JI€ATEIbHOCTH;
5) dopmupoBaHHE ILIEHHOCTH 30pPOBOTO M 0Oe€30mMacHOro oOpas3a >KHW3HHU; YCBOEHHE MpaBUII
UH/IMBUYAIbHOTO U KOJUIEKTMBHOTO O€30MacHOr0 MOBEACHMS B UPE3BBIYAWHBIX CHUTYaIUSX,
YTPOKAIONIUX KU3HH U 37I0POBBIO JIFOJIEH, TPaBUII ITOBEICHHS Ha TPAHCIIOPTE M HA JIOPOTax;
6) popMHpOBaHHE OCHOB SKOJIOTMYECKON KYIbTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIUICHUS, PA3BUTHE OIIBITA YKOJIOTHYECKH OPHUEHTHPOBAHHOM, pedIIeKCUBHO-
OLIEHOYHOM H MPAKTHUYECKON JAEATEIbHOCTU B )KU3HEHHBIX CUTYaIHSIX.

MertanpeAMeTHBIMH  pe3yJbTATAMH  OCBOCHHMS  OCHOBHOH  0Opa3oBaTelbHON
IIPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHuUs SBIISIOTCA:
1) yMeHHe caMOCTOSITENbHO ONPENENIATh LIeNId CBOEro 00y4YeHHUs, CTaBUTh U (hOPMYIUPOBATH IS
ceOst HOBBIE 3a7auyl B yu€Oe M MMO3HABATEIbHON NEesITeIbHOCTH, Pa3BUBATh MOTHBBI H WHTEPECHI
CBOEH MO3HABATENILHON JEATENbHOCTH;
2) yMeHHE CaMOCTOSTENBHO TUIAHHPOBATh IIYyTH JOCTIDKEHHS IIeNiell, B TOM 4YHCIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (peKTUBHBIE CITOCOOBI PEIIeHUs] YUeOHBIX U
NIO3HABAaTEIbHBIX 33]1a4;
3) yMeHHE COOTHOCUTH CBOM JEHCTBHSA C IUIAHUPYEMBIMH pE3YJIbTaTaMM, OCYLIECTBISTh
KOHTPOJIb CBOCH MESTENbHOCTH B MPOLECCEe MAOCTHIKEHUS pe3yinbTaTa, ONPEAEISTh CIIOCOOBI



JIEHCTBUI B paMKax MPEIOKEHHBIX YCIOBUN M TpeOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBUSI B
COOTBETCTBUU C U3MEHSIOILICHCS CUTYyallUEH;
4) ymMeHHe OlleHUBAaTh MPAaBUILHOCTh BHIMOJHEHHS y4eOHOM 3a/1a4u, COOCTBEHHbBIE BO3MOXKHOCTHU
€€ pellIeHus;
5) BiajieHHEe OCHOBAMHU CAMOKOHTPOJISl, CAMOOIICHKH, MPUHATHS PEIIEHUN U OCYIECTBICHUS
OCO3HAHHOTO BHIOOpA B yUeOHOMN U MIO3HABATEIHLHOM NEATCIILHOCTH,
6) yMeHHe OIpeAeNaTh TMOHATUS, Cco3JaBaTh O0O0O0OIIEHUs, YCTaHABIMBAaTh AaHAJIOTHUH,
KJIaccu(pUIUpoBaTh, CaMOCTOSITEIHHO BBHIOMPATh OCHOBAHUS U KPUTEPUU Ul KIACCHU(PHUKAIIH,
yCTaHABIMBAaTh MPUYMHHO — CIEACTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE paCCyKICHHE,
YMO3aK/II04eHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AaHAJIOTUM) U J€JIaTh BbIBOIBI;
7) yMeHHe co3/1aBaTh, MPUMEHSATH U MPeoOpa30BhIBATh 3HAKU M CUMBOJIBI, MOJIEIIU M CXEMBbI IS
peleHns yueOHbIX U M03HaBaTEIbHBIX 3a71ay;
8) CMBICIIOBOE UTEHHUE;
9) yMeHHe OpraHu30BBIBaTh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO IS TEILHOCTh C YUUTEIEM
U CBEpCTHUKAMM; paboTaTh HMHIUBUAYAIbHO M B TpYIIE: HAXOAUTh oOliee pelieHue u
paspematb KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3HUIUHI M y4€Ta HHTEPECOB; (pOpMyInpoBaTh,
apryMeHTHUPOBATh U OTCTauBaTh CBOE MHEHUE;
10) ymeHHe OCO3HAaHHO WCIOJIb30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyeit
KOMMYHHKAIIMHM JUIS BBIPAXKEHHS] CBOMX YYBCTB, MBICIECH U MOTPEeOHOCTEH; MIIaHUPOBAHUSA U
peryJisiluA CBOEH IEATEIbHOCTH; BIIAJICHUE YCTHOM M IHMCHbMEHHOW PEYbI0, MOHOJIOTMYECKOHN
KOHTEKCTHOM PEeyblo;
11) dbopmupoBanue u pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH HCIIOJIb30BaHHS WH(POPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA;
12) ¢opmupoBaHue U pPA3BUTUE DSKOJOTHYECKOI'O MBIIUICHHUS, yYMEHHE NIPUMEHATh €ro B
[IO3HABATEJIbHOM, ~KOMMYHUKAaTHUBHOM, COLMAIbHOM MpakTUKe U  NpodecCHOHATBHON
OpUEHTAIINH.

B oOnactu mnpeaMeTHBIX pe3yJbTaTOB o00pa3oBaTeibHas OpraHu3anus OOIIero
00pa30BaHMs peannu3yeT CIEAYIOINe 3aJauH:
1) ¢popMupoBaHue NmepBOHAYAIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTaBIEHUN O BEIIECTBAX, MX
NpPEBpAllEHUSIX M MPAKTUYECKOM MPUMEHEHWU; OBJIAJICHUE TMOHATHUMHBIM ammapaToM |
CUMBOJINYECKUM SI3BIKOM XHMUU;
2) oco3HaHUE OOBEKTUBHON 3HAUMMOCTH OCHOB XUMUUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUYECKUX IPEBPAILEHUN HEOPraHUYECKUX M OPraHMYECKHUX BELIECTB Kak
OCHOBbl MHOTHX SIBJICHHH JXKMBOM M HEXUBOH NpPUPOJIBI;, YIIyOJeHHE NPEACTaBICHUNH O
MaTepUaIbHOM E€IUHCTBE MUPA;
3) oBIaJeHHE OCHOBAMHU XHMHUYECKOH TI'PaAaMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBaTh H
00BEKTHBHO OLIEHUBATh JKU3HEHHBIC CUTYallUH, CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0Oe3011acHOTrO
oOpallleHus ¢ BeleCTBaMHU, UCTIOJIb3yEMbIMU B TIOBCEITHEBHOM KU3HHU, YMEHUEM aHAIU3UPOBATh
U TUTAHUPOBATh JKOJOTMYECKH O€30IIacHOE MOBEJCHHE B IIENAX COXPAHEHHUs 3/10pOBbS U
OKpYKarloIleu cpeibl;
4) ¢dopmupoBaHME YMEHHWI YCTAHaBIMBaTh CBS3M MEXAY peallbHO HAOII0IaeMbIMU
XUMHUYECKUMH SBJIEHUSMH U MPOILIECCaMU, MPOUCXOASIIUMU B MUKPOMHUPE, OOBACHATH TPUUUHBI
MHOTrooOpas3usi BELIeCTB, 3aBUCHMOCTb HX CBOWCTB OT COCTaBa M CTPOEHHs, a TakKxke
3aBHCUMOCTh MPUMEHEHUS BEIIECTB OT UX CBOMCTB:
5) npuoOpeTeHue OIbITa UCIOIB30BAHUS PA3IMYHBIX METOJIOB U3yUCHHS BEIIECTB: HAOIIOACHUS
3a UX MpeBpalleHUsIMH TPU TPOBEICHUU HECIOKHBIX XHMHUYECKUX OSKCIEPUMEHTOB C
UCIIO0JIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHUS U PUOOPOB;
6) ¢opmupoBaHue MPEACTABICHUI O 3HAYEHUM XMMHUYECKONH HAayKH B PEIIEHUU COBPEMEHHBIX
HKOJIOTHYECKUX MPOOIeM, B TOM YHCIE B NPEAOTBPAIICHUH TEXHOTEHHBIX M KOJOTMYECKHX
Karactpod.

BbInyCKHUK HAy4YUTCH:



* XapaKTepHU30BaThb OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT;

* ONUCHIBATH CBOMCTBA TBEPIBIX, )KUIKUX, ra3000pa3HBIX BELIECTB, BBIICISS UX CYIIECTBEHHBIC
IIPU3HAKU;

* pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHX IIOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKHUU
JJIEMEHT», <«IIPOCTOE BEILECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTBY, «XUMHUYECKas
peakuus», UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMMH;

* PacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHHUS MAacChl BEUIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUH;

* pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SIBIICHMS,

* Ha3bIBaTh XUMUYECKUE IIIEMEHTHI;

* ONPEAEIATh COCTAB BEILECTB 110 UX (GOopMyIIaMm;

* OIIPECIIATh BAJICHTHOCTh aTOMa DJIEMEHTA B COCIMHECHHUSIX

* OIIPENENATh TUIl XMMUYECKUX PEaKIINi;

* Ha3bIBaTh [IPU3HAKYU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIUN;

* BBIABIATH IPU3HAKH, CBUIECTEIBCTBYIOUIME O MPOTEKAaHUM XUMHUYECKOW pEaKUUM IpH
BBIIIOJIHEHUM XUMHYECKOTO OIIBITA;

* COCTaBJIATH (hOPMYJIbl OMHAPHBIX COCAMHEHUI];

* COCTaBJIATh YPAaBHEHUsI XUMUYECKUX PEAKLIHM;

* coOr0/1aTh NpaBuiia 6€301acHOi paboThI IPH MIPOBEAECHUH OIBITOB;

* [I0JIB30BATHCA J1A0OPATOPHBIM 000PYIOBAHUEM H MTOCYIOH;

* BBIYMCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEILIECTB;

* BEIYMCIIATH MacCOBYIO JIOJTI0 XUMHUYECKOTO AJIEMEHTa 10 (hOpMYyJie COCTUHECHNUS;

* BBIYHMCIATH KOJMYECTBO, OOBEM WJIM MacCy BelecTBa I10 KOJIMYECTBY, 00BEMY, Macce
peareHTOB WIH NIPOAYKTOB PEaKIIH;

* XapakTepHu30BaTh (PM3NYECKHE UM XMUMHMYECKHE CBOICTBAa IMPOCTBIX BEIIECTB: KUCIOpOJIA M
BOJOPOJA;

* [10JIy4aTh, COOMPATh KUCIOPO U BOJOPOJI;

* pacro3HaBaTh ONBITHBIM MMYTEM ra3000pa3Hble BEIECTBA: KUCIOPO, BOJOPO;

* pacKpbIBaTh CMBICI 3aKOHA ABOraapo;

* PacCKpbIBAaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peaknmn», «MOJSPHBIA 00BEMY;

* XapakTepu30BaTh (pU3NUeCcKre U XUMHUUECKUE CBOMCTBA BOJIBI,

* PaCKpbIBATh CMBICI MOHSTHS «PaCTBOPY;

* BBIUUCIIATH MaCCOBYIO JI0JIF0 PACTBOPEHHOTO BELIECTBA B PACTBOPE;

* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU JT0JIEH PACTBOPEHHOTO BEILIECTBA;

* Ha3bIBaTb COCAMHEHUSA U3YYCHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

* XapakTepu30BaTh (PU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

* OIPEAEIIATh NPUHAIIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIACCY COETMHEHU;

* COCTaBJIATH (hOPMYJIbl HEOPTaHMUYECKUX COECIMHEHUH N3YUEeHHBIX KJIACCOB;

* QPOBOJAUTH ONBITHI, IOATBEPKIAOIIAE XWMHUYECKHME CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

* pAaclO3HaBaTh ONBITHBIM IIYTEM pPACTBOPBI KHCIOT M IIEJIOYEM MO HM3MEHEHUIO OKPACKH
WUHAMKATOPa;

* XapaKTepU30BaTh B3aUMOCBSI3b MEXKy KJIACCAMU HEOPTraHUYECKUX COCINHECHUN;

* packpbiBath cMbIca [lepuoauyeckoro 3akona J[. . Menneneesa;

* 00BACHATH (PU3NYECKUI CMBICI aTOMHOIO (MOPSAKOBOIO) HOMEpAa XMMHUYECKOTO 3JIEMEHTA,
HOMEpOB rpynmsl 1 nepuona B Ilepuoanueckoii cucreme /1. 1. Menneneesa;

* OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHMS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipenenax
MaJIbIX IEPUOJ0B U INIaBHBIX TOATPYIII;

* XapaKTepHU30BaTh XUMUYECKUE JIEMEHTHI (OT BOJOPO/IA 10 KAJIbLMA) HA OCHOBE UX MOJI0KEHUS
B [lepuoanueckoii cucreme JI. . MeneneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB;



* COCTaBJIATh CXEMBbI CTpoeHUs aTtoMoB TepBbix 20 smemeHToB [lepuoanueckoit cucremsr . U.
Menneneena;

* PacKpbIBATh CMBICJ MOHITHHI «XUMUYECKAS CBS3bY, «AJIEKTPOOTPULIATEILHOCTDY;

* XapaKTepHU30BaTh 3aBUCHUMOCTh (DU3MYECKHX CBOWCTB BEIIECTB OT THIMA KPHCTAJUIMYECKOU
PEUIETKH;

* OIPEACINISATh BUJ XUMUUECKOU CBSI3U B HEOPTAHUUECKUX COCAMHEHUSX;

* u300pakaTh CXEMbl CTPOEHHUS MOJIEKYJI BEUIECTB, OOpa30BaHHBIX pPAa3HBIMU BUIAMHU
XUMHYECKHUX CBI3CH;

* pacKphIBaTh CMBICH MTOHATUN «HOH», «KaTUOH», «aHUOH», «3JIEKTPOIUTHD?, «HEIIEKTPOIUTHD,
«QIEKTPOTUTHYECKAS JUCCOITHAITUS, «OKHUCIIUTEIIbY, «CTETICHb OKHUCJICHUS,
«BOCCTAHOBHTEIIbY, «OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

* OIIPECISATh CTEIEHb OKUCIICHUSI aTOMa 3JIEMEHTAa B COCIMHEHUU;

* PacKpbIBAaTh CMBICI TEOPUU IEKTPOIUTUUECKOMN TUCCOLNALINY;

* COCTaBJISATh YPaBHEHUS 3JICKTPOJIUTUYECKON JUCCOLMAIIMH KUCIIOT, IIEJI0YEH, COIeH;

* OOBSCHATH CYIIHOCTH IMpoliecca AIEKTPOJUTUYECKONW TUCCOLMAIMU U PEAKIMd HOHHOTO
oOMeHa;

* COCTABJIATH IOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHHSI pEaKlIMu OOMEHa;

* OIPEACIISITH BO3MOKHOCTD MPOTEKAHUSI PEAKIIMl HOHHOTO 0OMEHa;

* IPOBOJUTH PEAKIUH, TIOITBEPHKAAIOLINE KAYECTBEHHBIN COCTAB PA3JIMYHbBIX BEIIECTB;

* OIPEACIISATh OKUCIUTENb U BOCCTAHOBUTEID;

* COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIU;

* Ha3bIBaTh (DAKTOPHI, BIUSIOIIAE HA CKOPOCTh XMMHUYECKOHN pEaKIlnu;

* KJI1accu(UIUPOBATh XUMHUECKHUE PEAKIUH 110 PA3INYHBIM IPU3HAKAM;

* XapaKTepU30BaTh B3aUMOCBSI3b MEXK/y COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAIIIOB;

* TPOBOAUTH ONBITHI MO TMOJYYCHUIO, COOMPAHUI0 U W3YYCHHIO XHMHUYECKHUX CBOWCTB
ra3000pa3HBIX BEHIECTB: YTIIEKUCIIOrO ra3a, aMMHaKa;

* pacrmo3HaBaTh OMBITHBIM IMYTEM ra3000pa3Hble BEIIECTBA: YIIIEKHUCIBIA ra3 U aMMHAK;

* XapaKTepU30BaTh B3aMMOCBSI3b MEXK/Iy COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAILIOB;

* Ha3bIBaTh OPraHMYECKHE BEIECTBa MO UX (GopMmyie: MeTaH, 3TaH, STUJICH, METaHOI, ATaHO,
TJIMIEPUH, YKCYCHAs KHUCJIOTa, aMHUHOYKCYCHasl KHCJIOTa, CTEapUHOBAs KHCIIOTa, OJCHHOBAs
KHCJIOTA, TJII0K032;

* OLICHUBATh BIUSHUE XUMHUYECKOTO 3arpsI3HEHHS OKPYKAIOIIEH Cpe/ibl Ha OPraHU3M YeIOBEKa;

* IPaMOTHO 00paIIaThCsC BEIIECTBAMH B TOBCEAHEBHON KHU3HU;

* ONpEACNATh BO3MOXKHOCTh MPOTEKAHUS PEAKIIMI HEKOTOPBIX MPECTABUTENICH OPTraHUYECKUX
BEILECTB C KHCIOPOJ0OM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAaHUSIMU, TAJIOT€HAMM.

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

* 8bl0GUCAMb U NPOBEPSIMb IKCNEPUMEHMANLHO 2UNOMe3bl 0 XUMUYECKUX CEOUCMBAX 6eujecms
Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 6 XuUMUdeckue peakyuu, o
xapakmepe u npoOyKmax pasiuyHvlx XUMU4ecKux peakyuii;

* Xapakmepuzoeamv Gewjecmea no COCmasgy, CMpPOeHUr0 U CEOUCMEAM, YCMAHABIUBAMb
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUecmaa;

* COCMAaBNAmMb MONEKYIAPHblEe U NOAHbIE UOHHbIE YPAGHEHUs N0 COKPAWEHHLIM UOHHbIM
VPaBHeHUsAM,

*  NPOCHO3UPOBAMb  CHOCOOHOCMb — Gewjecmeéd  NposGIAMb  OKUCIUMENbHble  UTU
80CCMAHOBUMENbHBIE CBOUICEA

€ yuémom cmeneneli OKUCTIEHUS DJIEMEHMO08, BX00AWUX 8 €20 COCMAB;

* cocmasnsims YpasHeHus peakyuti, cooOmeemcmeayiouux nocied08amenbHOCmy npespaujeHuti
HEOP2AHUYECKUX BeUieCE PASTUYHBIX KIACCO8,

* gblOGUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl O pe3Vibmamax 6030eucmeus
PA3IUUHBIX PaKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYUECKOU PeaKyuu,



* UCNONBL308aMb NPUOOPEMEHHbIe 3HAHUSA ONS IKONOSUYECKU 2SPAMOMHO20 NOBEOeHUsl 6
OKpyoscarouell cpeoe;

* UCNONL306aMb NPUOOPEMEHHbIE KIIOYEBble KOMNEMEHYUU NpU GbINOJIHEHUU HPOEeKmMO8
VUeOHO-UCCIe008aMeNbCKUX — 3a0a4 N0 U3VYEHUI0  CBOUCME,  Cnoco608 NonyueHus U
PACNO3HABAHUSL BEUECME;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUeCMBAX U XUMUYECKUX NPOYeCCax;

* Kpumuyecku OMHOCUMbCA K NCeBOOHAYYHOU UH@opmayuu, He0oOpOCOBeCMHOU peKiame 6
cpedcmaax Maccosoll ungopmayuu;

* 0CO3HABAMb 3HAYEHUE MEeOPEeMUUEeCKUX 3HAHUL N0 XUMUU OJisl NPAKMUYECKOU O0esimenlbHOCHU
yenosexa,

* co30asamov MoO0enu U cxemuvl OJisl peuleHuss YYeOHbIX U NO3HABAMENbHbIX 3A0ai; NOHUMAMb
HeobX00uMocms cob00eHUsT NPeONUCAHUL, NPeoadeaemMblX 8 UHCMPYKYUIX N0 UCHOIb30BAHUIO
JleKapcmae, cpeocme OblmoBol Xumuu u op.

<

2. Cogepxanne y4eOHOT0 nmpeamMera

Kypc xumum 8 kiacca mnpeamnosiaraeT u3ydeHue 2X paszaenoB. llepBwiii mocBsIEH
TEOPETUYECKUM OOBSICHEHUSIM XUMHUYECKUX SBJICHUN HA OCHOBE AaTOMHO-MOJIEKYJISIPHOTO YUCHHUS
U cO3/1a€T MPOYHYI0 0a3y ISl JajdbHEHIero u3yueHus Kypca Xumuu. BTopoii pa3aen nocBsiéH
W3YYEHHUIO DJIEKTPOHHOM TEOpUU U Ha €€ OCHOBE PACCMOTPEHHIO NEPUOAMYECKOTO 3aKOHA U
CUCTEMbl XMMHUYECKUX D3JIEMEHTOB, CTPOCHHS U CBOWCTB BEIIECTB U CYIIHOCTH XMUMHUYECKHX
pEeaKIuu.

8 kiace
(24 B Henento, Bcero — 684)
Beenenue (3u).

XHWMHS ¥ Hay4YHO-TEXHMYECKUH Iporpecc. lcropuueckue sTambl BO3HUKHOBEHHMS M
pa3BuTHs XuUMuU. OCHOBHBIE NOHATUS M Teopun xumuu. JlabopatopHoe o0OOpylnOBaHHE H
npuémbl padoThl ¢ HUM. [IpaBuia TeXHUKN 6€30MacCHOCTH P padboTe B KAOMHETE XUMHH.
Jemoncrpamuu. Tabmuupl, cnaiiael, TMOKa3bIBalOIIME MCTOPUYECKUH MyTh Pa3BUTHA,
JOCTHKEHUS] XUMUU U UX 3HaYeHHE; JabopaTopHOe 000pyI0BaHHE.

IIpakTnueckas padora Nel. JlaboparopHoe 000pyI0BaHNE U TPUEMBI PA0OTHI C HUM.

Pa3nea 1. BemecTBo 1 XMMH4YeCKHe SIBJICHUS € MO3MIMII AaTOMHO-MOJICKYJISIPHOTO Y4eHUS
(49 v).

XHuMHYeCKHEe 3JIEMEHThI H BellleCTBA B CBeTe aTOMHO-MOJIEKYJISIPHOro y4enust (114).
[Tonsitne «BemectBo» B (usuke u xumud. Du3nyeckue W XUMHUYECKHUE SBIICHUS.
N3MmeHstomeecss BEMIECTBO Kak MpeaMer u3ydeHust xumuu. DazoBbie nepexojpl. OnucaHue
BEILIECTB.

XHUMUYECKHUE DJIEMEHTHI: UX 3HAKU M CBEJCHUS U3 UCTOPUU OTKPHITHS. COCTaB BEIIECTB.
3aKOH TOCTOSIHCTBA COCTaBa, XUMHUYeckne (Gopmynbl. DOpPMBI CYIIECTBOBAHUS XUMHYECKHX
AJIEMEHTOB. BeniecTBa mpoCThie U CIIOKHBIE.

[IpocTeie BemiecTBa: MeTaibl M HemeTauibl. OOmIas XapaKTepUCTHKA METauioB U
HeMeTa/uioB. HekoTopeie cBemeHHMss O MeTaUlax MW HEMeTauiax, O0yCIOBIMBAIOIINX
3arps3HEHHOCTh OKpyKarmeld cpeabl. OnmucaHue HEKOTOPBIX Hambosee pactnpoCTpaHEHHBIX
MPOCTHIX BEUIECTB.

ATOMHO-MOJIEKYJISIpHOE Y4eHUE B XUMHH. OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJISIPHbBIE
Maccbl. Cucrtema xumuyeckux snemeHToB [[.M.MenneneeBa. Onpenenenre nepuoaa U rpymisl.
XapakTepuCTHKA  TOJIOKEHUSI XUMHUYECKUMX DJIEMEHTOB B  IEPUOJUYECKON  CHUCTEME.
BaneHTHOCTS.



KonnuectBo BemectBa. OmnpeneneHrne BaJeHTHOCTH 10 TIOJOKEHHUIO JJIEMEHTa B
NepuoInYecKor cucreMe. Moiib — eIMHUIIA KOJIMYECTBa BelecTBa. MosipHas Macca.
HemoncTpauuu. 1. Ouznyeckre U XUMUYECKUE SABJICHUS. 2. MI3MepeHre MIOTHOCTH KUJIKOCTH
apeometpom. 3. [InaBnenue cepsl. 4. OnpenieseHne TEIIONPOBOJHOCTH U AJIEKTPOINPOBOJIHOCTH
BemiecTB. 5. OnbiThl ¢ koJuieknuen «lllkana tBEpaoctuy». 6. Monaenu aToMOB U MOJIEKYH. 7.
Komnneknust MmetaiioB U HemetawioB. 8. [lomyueHue yriaekuciaoro ra3a pa3HbIME criocodamu. 9.
Onektponu3 Boasl. 10. Bosronka ioma. Kunsiuenune Bonbl. HakanuBanue kBapua. HarpeBanue
Haptammuaa. 11. Omeitel mo muddysun. 12. Komnekmusi mMpocThIX BEMmIECTB, 00pa30BaHHBIX
anementamu I — I mepuonos. 13. Habop komorpamm: «OOpa3iiel pemieHus] pacu€THBIX 3a/1a49».
14. Konnekuust BemecTB koauyecTBoM 1 Mouib. 15. Jlunamudeckoe nocodue: «KonuyecTBeHHbIE
OTHOIICHUS B XUMHI.

JlaGopaTopHsle onbIThL. 1. PaccMoTpeHue BemecTB ¢ pa3iuyHbIMA (PU3HYECKUMU CBOWCTBAMU
(Menp, jKene30, LUHK, cepa, BOJAA, XJIOpUI HATpus U 1p.). 2. VcnbpiTanue TBEPIOCTH BELIECTB C
noMmoIipio 00pasnoB kouteknuu «lllkama TtBEpmoctuy». 3. [lpumepbl (U3HUSCKUX SIBICHUI:
crubaHue CTEKISHHOW TpyOKW, KHUIMSYEHHWE BOJbI, IUIaBieHue mnapadpuna. 4. I[Ipumepst
XUMUYECKHX SIBJICHUI: TOPEHUE IPEBECHHBI, B3aUMOJIECHCTBAE MpaMoOpa ¢ COJITHOM KUCIOTOM. 5.
H3ydeHue 0O6pa3iioB METANIOB U HEMETAIJIOB (Cephl, XKele3a, alloMUuHus, rpaduTa, MEIu U 1Ip.).
6. 3yuenue CBOMCTB BEIIECTB: HArpEeBaHUE BOJIbI, HarpeBanue okcuaa kpemuus (IV).
Pacuérnble 3anauu. 1. Berunicienne OTHOCUTENHHOM MOJIEKYJISIPHON MaccChl BEIIECTB, MaCCOBOU
JIOJIM BJIEMEHTOB MO0 XUMHYECKHM (opMynaMm. Beruncienne MOJSIpHOW MaccChl BelecTBa. 2.
Omnpenenenre Macchl BELIECTBA 110 U3BECTHOMY €0 KOJIMYECTBY U HA00OpOT.

Tema TBopueckoi paboTel. MumrocTpupoBaHre TOJ0KEHUH aTOMHO-MOJICKYJISIPHOTO YUCHUSI.

XuMnuyeckue peakunu. 3aKOHbI COXpaHEHUs1 MAacChl M JHepruu (8 4.).

CylHoOCTh XMMUYECKUX SIBJIEHUH B CBETE€ aTOMHO-MOJIEKYJSIpHOTO yueHus. [Ipu3naku
MPOTEKAHUs XUMHYECKUX peakiuil. [IpuymHbl W HampaBieHUS MPOTEKAHUS XUMHUYECKUX
peaxiuii. [ToHnsTHe 00 SHTpONUU M BHYTpEHHEH SHepruu BemiecTBa. OOpaTUMOCTh XUMUYECKHIX
peakmuii. [lpeBpalienre 5SHEPruvd TMPU XUMHUYECKUX PEAKIHSAX, YCIOBHUS MPOTEKAHUS
XUMUYECKUX PEAKIUH, 3K30- U DHAOTEPMHUYECKHE PEaAKIMU. 3aKOHbl COXPAaHEHHS MAacChl U
SHEPTUM, WX B3aUMOCBSI3b B 3aKOHE coxpaHeHus wmatepun. CocTaBieHHE YpaBHEHUH
XUMUYECKUX peakuuil. Pacu€rel mo ypaBHEHUSM XMMHUYECKUX peakiui. TUmbl XUMHUUYECKHX
peaKkIuii: pa3ioKeHHs, COeIUHECHHS, 3aMelieHus, ooMeHa. O000IIeHre 3HaHU O XUMHYECKUX
peakumsX.

JemoncTpanuu. 1. [IpuMepsl XMMHUYECKHUX pEaKkIMA PAa3HBIX BUIOB: pa3lOKEHHE MajaxuTa,
OmxpoMara aMMOHUS, B3aUMOJEHCTBHE COJNISHOM KHCIOTHI C KapOOHATOM HaTpus U ap. 2.
OMBITHI, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHWs MAacChl BEIECTBA: TOPEHUE CBEYM Ha Becax C
MOTJIOIIEHUEM TPOJYKTOB TOPEHMs, OKHUCJIEHHE METa/NIOB B 3aKPBITBIX COCyAaX CoO
B3BEIIIMBAaHWEM, OOMEHHBIC pPEaKIUH B TPHOOpax I WLIIOCTpanuu 3akoHa. 3. OIBITHI,
WLTIOCTPUPYIOIINE MPEBPALCHUS Pa3lIUYHBIX BHUIOB dHEPrHH Ipyr B npyra. HaGop moneneit
aTOMOB.

JladoparopHblie onbIThl. 1. [Ipu3Haku npoTekaHUs XUMUUYECKUX PEaKIUil: HarpeBaHWe MEIHOU
MIPOBOJIOKH; B3aUMOJICHCTBHE PACTBOPOB €JIKOTO HATpa M XJOPHIAa MEIH; B3aWMOCHCTBHUE
pacTBOPOB YKCYCHOM KHUCIOTBI W THIpPOKapOOHATa HATpHUs; B3aUMOJCHCTBHE pPacTBOPOB
XJIOPHOTO JKelie3a M KPAaCHOW KPOBSHOW COJIM, PACTUPAHHE B CTYIIKE TOPOIIKOB XJIOpHJA
aMMOHHUSI U raméHol wu3BecTH. 2. TUNBl XMMHUUYECKHX pEAKIMil: Pa3jI0KEHHE MallaxuTa;
B3aUMOJICHCTBHUE Kene3a ¢ pacTBopoM xjopuna meau (II), B3aumopaeiicTBUe pacTBOPOB €IKOTO
HaTpa 1 XJIOPHOT'O XKeJe3a.

Pacuétnble 3aqaun. Borunciienne o XMMHUYECKUM YPaBHEHUSM MaccC, KOJIMYECTB BEIECTB: a)
BCTYIMHUBIIUX B PEaKINI0; 0) 00pa30BaBIINXCS B PE3YNIbTATE PEAKIIHH.

MeTtoabl xumuu (2 )



[TonsiTue 0 MeTole Kak CpEACTBE HAYYHOIO MO3HAHUS NIEUCTBUTEIBHOCTH. MeETombl,
CBSI3aHHBIE C HETOCPEICTBEHHBIM H3YYCHHEM BEIICCTB: HAOJIOJICHUE, ONMUCAHHE, CPAaBHEHHE,
XUMUYECKHA dKcriepuMeHT. [loHsTne o0 wHAMKaTopax. XUMHUYECKUU S3bIK, €r0 Ba)KHEUIINE
(GyHKINU B XUMHYECKOM HayKe.

JladopaTopHble onbIT. MI3MeHEHNE OKPACKU MHANKATOPOB B Pa3JIMUHBIX Cpeaax.

BemecTBa B OKpy:Kawomieid Hac npupoae u Texuuke (6 4.).

BemectBa B mpupone: OCHOBHBIE CBEACHHS O BEIIECTBEHHOM coOCTaBe reochep u
kocmoca. [lonstue o texnocdepe. Huctrie BemectBa U cMmecu. CTeneHb YMCTOTHI U BUIbI
3arpsi3HeHus BeuecTB. 1IoHATHE 0 TOMOIE€HHBIX U I'eTepOreHHbIX cMmecsX. Pa3nenenue cmecen.
Ounctka BemecTB: (UIBTPOBAHUE, JUCTWUISAIMS, KpHUCTAUIM3alUs, JKCTpParupoBaHue,
xpomarorpadus, Bo3ronka. MaeHTuUKAIMs BEIECTB C MOMOIIBIO OMpPEICICHHUS TEMIIepaTyp
IJIABJICHUS U KUIICHMUS.

BemectBa B TexHuke. lloiaydeHue BelecTB C 3a/JaHHBIMM CBOMCTBAMM — OCHOBHAs
npobiema xumuu. [loHsITHE O BemecTBaX Kak O ChIphbe, MaTepuanax U MpoAyKiuu. BemecTBa
OpraHMuyecKkue MW HeopraHudeckue. [lepBoHauyanbHbIE CBEACHHS O XUMHUYECKOM TEXHOJIOTUU.
[InaneTapHblii XapakTep BIUSHMUS TEXHUKH Ha OKpyXKarwouyrwo cpeny. lIpupogooxpanurensHoe
3HAUEHUE OYUCTHBIX COOPYKEHHUI U SKOJIOTMUYECKH YUCTHIX TEXHOIOIHH.

[TonsiTe 0 pacTBOpax Kak MOMOTE€HHBIX (PU3UKO-XMMHYECKHX CHCTeMaxX. 3HAYeHHE PAaCTBOPOB
JUISL  KU3HU  YEJIOBEKA, CEJIbCKOXO3SIMICTBEHHOIO M IPOMBILUIEHHOTO IPOU3BOJICTBA.
PactBopuMocTh BeriecTB. BiusiHue TexHocdepbl Ha MPUPOAHBIE MPECHBIE U MOPCKUE BOJIBI.
@akTophl, BIUSIOLIME HAa pPAcTBOPUMOCTh TBEPIBIX BelleCTB U Tra3oB. l3MmeHeHue
pPacTBOPUMOCTH KHCIIOpOJa B CBS3M C 3arpsisHeHueM BoJ. KoadduimeHt pacTBOPUMOCTH.
Crioco0bI BeIpaXEHHS KOHIICHTPALMU PACTBOPOB: MaccoBast OIS, MOJISIpHAsT KOHIICHTPALIHSI.
Jemoncrpanun. 1. PaszneneHune cMmeceil pa3iMYHBIMU METOJAaMHU: METOJOM OTCTAaMBaHUS; C
MOMOIUIbIO JIEUTEIbHOW BOPOHKH; METOJOM KOJOHOYHOM xpomartorpaduu. 2. Kosmnexmus
pasnYHbIX cOpTOB HedTH, KameHHoOro yriusd. 3. Kosulekuus NPUPOTHBIX M CHHTETHUYECKUX
OpraHMueckux BemecTB. 4. PacTBopeHume BeLIECTB C pa3lIWYHBIM  KO3(PPUIEHTOM
pPacTBOPUMOCTH. 5. YCIIOBUS U3MEHEHHs paCTBOPUMOCTH TBEPABIX U ra3000pa3HbIX BELIECTB. 6.
TemoBbie 3¢ (HeKTH TpH PACTBOPEHUN: PACTBOPEHUE CEPHON KUCIIOThI, HUTPaTa aMMOHHSI.
JlaGopaTopubie onbIThl. 1. O3HakoMiIeHHE ¢ OOpa3laMH MPOCTHIX M CIOXHBIX BEIIECTB,
MUHEPAJIOB ¥ TOPHBIX MOpoJ. 2. Paznenenne cMecu cepsl U JKenes3a, pa3ielieHue CMecH HepTH U
Bojibl. 3. MHccnemoBanue (U3MYECKUX U XMMUYECKMX CBOMCTB TNPHUPOJIHBIX BEIIECTB
(u3BecTHsIKOB). 4. M3yueHue BIUSHUS TIPUMECE B BEIIECTBE HA €ro (PU3HUYECKUE U XUMHUUECKHE
cBoMicTBa (B3auMoJeiicTBue 1a00paTOPHOIO M TEXHUYECKOro KapOoHaTa KalbIUsl C COJISTHOM
kucioroit). 5. OOyrnuBaHue opraHuyeckux BemectB. 6. CpaBHeHue 1poO  BOJBL
BOJIOTIPOBOHOM, U3 TOPOJICKOTO OTKPBITOIO BOAOEMA. 3HAKOMCTBO ¢ OOpas3laMu MPOIYKLIUU
XUMHUYECKHX U CMEKHBIX C HUM MTPOU3BOJICTB.

IIpakTnyeckue padorhl. 2. O4ncTKa BEIIECTB METOJaMM (MIBTPOBAHUS, KPHCTATU3AIMH,
MEePETOHKH, BO3TOHKH, XpoMaTorpaduu, skcTparupoBanus. 3. PacTBopuMOoCTh BelecTB

4. IlpuroTroBiieHNE pacTBOPOB 3aJaHHOW KOHIIEHTPALUH.

Pacuérnbie 3amauu. 1. IloctpoeHue rpaduKkoB pacTBOPUMOCTH BEIIECTB NPH PA3TUIHON
temneparype. 2. Mcnonb3oBaHue rpauKoB pacTBOPUMOCTU I Pacy€ToB KO3(PPHUIMEHTOB
pacTBOPUMOCTH BellecTB. 3. BbluncieHne KOHIEHTpaluu pacTBOPOB (MaccoBOM 101,
MOJISIPHOM KOHIIGHTpAllMM) [0 Macce pacTBOPEHHOIO BellecTBa M 00BEMY MM Macce
pactBoputens. 4. Bolumcienue macchl, o0beMa, KOJIMYECTBA PACTBOPEHHOrO BeLIeCTBa M
pacTBOPUTENIS IO ONPEAEIEHHON KOHIIEHTPALMK pacTBOpa.

Iounsitue o razax. Bo3nyx. Kuciaopoa. I'openne (7 u.).
[Tonsitue o razax. 3akon ABorazpo. Bo3ayx — cMech ra3oB. OTHOCUTENbHAS MIOTHOCTD
rasos.



Kucnopoa — xuMHuuecKkuid 3JIEMEHT U MPOCTOE BEIIECTBO. ICTOpUS OTKPBITHS KUCIOPOAA.
Cxema onbitoB [ Ilpuctiu u A.JI.JIaByasse.
Annorponusi. O30H. 3HavyeHwe o030HOBOro ciosi 3emun. [IpobGiiema HapymieHUs €ro
nenoctHocTy. [ToBbIlIeHNe coepkaHus 030Ha B IPU3EMHOM CJI0€ aTMOC(hepHI.
[Tomyuenue kuciopoga B MNPOMBINUIEHHOCTH U JiabopaTopuu. XHUMHUYECKHE CBOMCTBA
kucaopoza. Ilponeccsl ropenus u MmeasneHHoro okuciaeHus. [Ipumenenue kuciaopoaa.
ATtMmocdepa — Bo3aymiHas 0o6oiouka 3emin. TeHIeHIuu U3MEHEHUs! COCTaBa BO3yXa B
XXB. OCHOBHBIE MCTOYHUKH 3arps3HeHus arMochepsl. TpaHCIOPTHBINA MEPEeHOC 3arps3HEHUM.
KpyroBoport kucnopona B mpupoje. O BceMrupHOM 3aK0HE 00 atMocdepe.
Nemoncrpanuu. 1. [Toxyuenue kucnopona. 2. Cxuranue B atMmochepe KUCIopoia, Cephl, Y,
kpacHoro Qocdopa, HaTpus, xene3a. 3. Ilomyuenue o3oHa. 4. B3aumopeicTBue 030Ha ¢
pacTBOpamMH MHANUIO U Moauaa Kanus. 5. OnbIThl, MOATBEPKAAIOIINE COCTaB BO3AyXa. 6. ONbITHI
10 BOCIVIAMEHEHHIO U TOPEHUIO.
IIpakTuyeckas padora. 5. [lomyueHue KUCIOpoia U U3yYEHUE €ro CBOMCTB.
Pacuérnble 3agaun. 1. OnpeneneHue OTHOCHUTEIBHON IUIOTHOCTH Ta30B MO 3HAYEHUSIM HX
MOJIEKYJISIpHBIX Macc. 2. OmnpezenieHue OTHOCHTEIbHBIX MOJEKYJISPHBIX Macc ra3zoo0pa3HbIX
BEILECTB 10 3HAYEHUIO UX OTHOCUTEJIbHOM IIOTHOCTH.
Tema TBOpueckoii paboThl. MicTouHnKH 3arpsi3HeHUs aTMoc(hepsl H CIOCOOBI €ro MPEOI0ICHNUS.

OcHOBHBIE KJIacChl HEOPraHMYEeCKUX coequHeHuit (12 4.).

Oxcuasl — cocTaB, HOMEHKIIATypa, kiaccuduxarus. [loHaTue o ruipoKCcuaax — KUCI0Tax
u ocHoBaHusAX. Ha3Banus u coctaB ocHoBanuil. ['uapokcorpynna. Kiaccupukauust Kucior, ux
cocrtaB, Ha3BaHuda. CocTaB, Ha3BaHUS COJIEH, ITpaBMIIa COCTaBICHUS (OPMYII COJIEH.

XUMHYECKHE CBOMCTBA OKCHJIOB. BiusiHUE cocTaBa KMCJIOT HA XapakTep UX CBOMCTB (Ha
OpUMepax CoJITHOW U cepHOi KucioT). OOmue XuMUYecKkue CBOMCTBa KHCIOT. PacTBopuMocTh
kucnot. Kucnornele poxau. ®dusnueckue CBONCTBA W CIOCOOBI TMOJTYYEHHS IIETIOYeH.
XuMHUECKHe CBOMCTBa coiiel (B3aMMOJEWCTBUE PAacTBOPOB COJIEH C pacTBOpaMu Iuenoded u
MeTayamu). ['eHeTnueckas CBSI3b KJIACCOB HEOPTaHWYECKUX COETUHEHHH. AMQOTEpHOCTb.
Oxcunpl M THIPOKCUABI, oOnanaromme amgorepHbIMU  cBoiicTBamu. Krnaccudukanums
HeopraHuyeckux BemiecT. [lepuonnyeckoe U3MEHEHHE CBOWCTB XMMUYECKUX 3JIEMEHTOB U UX
COEMHEHUH (Ha MpUMepe OKCUA0B, THAPOKCUIOB U BOJOPOJHBIX COCTUHEHUH).
JMemoncTpanuu. 1. O06pa3ipl COEMMHEHU — MPECTaBUTENENH KUCIIOT, COJIEH, HEPaCTBOPUMBIX
OCHOBaHUH, LIeNI0Yel, OKCUIOB. 2. ONBITHI, WLTIOCTPUPYIOLIME CYHIECTBOBAHME T'€HETUYECKON
CBSI3W MEXIy coeaumHeHusMu ¢docdopa, yriepoaa, HaTpus, Kaublus. 3. BzaumoneiicTBue
Kanplusi M Hatpus c Bomou. 4. JlelictBue WHAMKATOPOB. 5. OIBITHI, WIUIIOCTPUPYIOLIUE
XUMHUYECKHE CBOMCTBA OTJENbHBIX KJIACCOB HEOPTaHUYECKUX cOeAMHEHNU. 6. O0pa31bl MPOCThIX
BEIIECTB M UX COEAMHEHUH (OKCHJIOB M THJIPOKCUIOB), 0Opa30BaHHBIX 3JIEMEHTAMU OIHOTO
nepuoja.

JlaGopatopusbie onbIThl. 1. PaccmoTrpenue ob6pasuoB okcumoB (yriepoaa (IV), Bomopona,
dochopa, Menu, Kaiblus, Keie3a, KpemHus). 2. HaOmroneHwe pacTBOPUMOCTH OKCHJIOB
IIOMHUHMS, HaTpUs, Kalbliud, Meau B Boje. 3. Onpenenenne cpeipl MOITYy4eHHbIX PACTBOPOB C
MOMOIIbI0 MHAMKATOpa. 4. PaccMoTpeHne o0pas3iioB coyiei U ONpeesieHne UX PacTBOPUMOCTH.
5. BzaumopeiictBue oxcu0B Kaublus H Qocdopa ¢ BOAOH, ompenereHHe XapakTepa
o0pa3oBaBIIerocs THAPOKCHA C TOMOIIbIO HHAKKaTopa. 6. B3aumonelicteue okcuaos meau (11)
Y IIUHKA C PACTBOPOM CEPHOM KUCIOTHL. 7. [lomydeHue yriekucaoro raza u B3auMOJEHCTBUE €T0
C U3BECTKOBOI BOJIOM. 8. McciaenoBanne CBOMCTB COJITHOM U CEPHOM KUCIIOT € UCIOIb30BaHUEM
UHAUKaTOpoB. 9. B3ammojeiicTBue MeTayuioB (MarHus, LIMHKA, jKeJe3a, MEIH) C pacTBOpaMH
kucinor. 10. M3MeHeHne okpacku MHAMKATOPOB B pacTBopax mienodeit. 11. B3aumoneiictBue
pacTBOpPOB KHUCIJIOT cO mienouamu. 12. BzaumonelicTBue pacTBOPOB KHUCIOT C HEPACTBOPUMBIMU
ocHoBaHusiMu. 13. TlomydeHne HEpacTBOPUMBIX OCHOBAHHMK M HWCCJIEIOBAaHHE MX CBOWCTB (Ha
IIpUMepe THAPOKCHIA [IUHKA).

IIpakTnyeckas padora. 6. MccienoBanue CBOMCTB OKCHAOB, KUCJIOT, OCHOBAHMI.



Pa3nes 2. BemecTBa 1 XMMH4YeCKHe PeaklMM B CBeTe 3JIEKTPOHHOI Teopuu (15 ).

Crtpoenue atoma. (3 4.).

Crpoenne atoma. CTpOeHHE JJIEKTPOHHBIX 00OJIOYEK aTOMOB DJIEMEHTOB: s-, p-, d-, f-
AJIEKTPOHBI. MeCTO 3yleMeHTa B NEPUOAMYECKON CUCTEME U IJIEKTPOHHAsl CTPYKTypa aTOMOB.
PangnoaxtuBHOCTb. [loHATHE O NpeBpaIEHUN XUMUUYECKUX HJIEMEHTOB.

JNemoncrpanuu. 1. Cxemsl onbiToB ToMmcoHa, pesepdopra, Musumkena. 2. CXeMbl OIBITOB,
HNOJATBEPXKJAIOIIMX CBONCTBA 3JEKTPOHA KaK YacTULbl M KaK BOJHBL. 3. Moxenu aTtoMoB
Pa3IMYHBIX AJIEMEHTOB.

Ilepuoanueckuii 3aK0H U NepuoanYeckas cucrema 3j1emeHToB [I.M.MenneneeBa (3 u.).
CBolicTBa XMMHUYECKHUX OJJIEMEHTOB M HMX H3MeHeHus. Kiaccudukanus XUMHUECKHUX
a5eMeHTOB. OTKpBITHE NEPUOANYECKOro 3akoHa. CTpoeHHE AaTOMOB 3JIEMEHTOB MallbIX U
OOJBIINX MEPHOJIOB, TJIaBHBIX U MOOOYHBIX oArpym. GopMynHpoBKa MEPUOIUIECKOTO 3aKOHA
B COBPEMEHHOU TpakToBKe. llepmoamueckas cucrema B cBeTe CTpOEHHsS aroMa. PU3HMYECKHI
CMBICT HOMEpa Teproja u rpynnbsl. CeMelicTBa 3JIEMEHTOB (Ha MpUMepax MIETOYHBIX METaIOB,
raJIOT€HOB, MHEPTHBIX TIa30B). XapaKTEpUCTHUKAa XMMHUYECKHUX CBOMCTB 3JIEMEHTOB IJIAaBHBIX
MOATPYII U NEPUOJUYHOCTh UX U3MEHEHHS B CBETE JIEKTPOHHOI'O CTPOEHHUS aTOMA. DJIEMEHTHI,
COEIMHEHUS KOTOPBIX IPOSIBIISIOT amQoTepHbIC CBOIICTBa. OTtHocuTenbHast
ANEKTPOOTPHUIIATENFHOCT dJeMeHTOB. OOmas XapakTepUCTHKA JJIEMEHTa Ha OCHOBE €ro
noyioxeHus: B nepuoandeckoit cucreme J.M.Menneneesa. 3HaueHHE NMEPHOIUYECKOTO 3aKOHA
JUISl pa3BUTHS HAYKU U TEXHUKH.
Ponb neproauueckoro 3akoHa B CO3aHUN HAyYHOUM KapTUHBI MUpA.
Jemoncrpanuu. 1. Habop cnaiinos, kogorpamm, tabmun «llepuonuueckuii 3akoH U CTpOeHHE
atomay. 2. JlemoHcTpaius 0Opa3IoB IIETOYHBIX METAJUIOB W TajoreHoB. 3. B3aumopeiicTBue
HIEJIOYHBIX METAJVIOB U TAJIOT€HOB C MPOCTBIMU U CII0KHBIMU BEILIECTBAMM.
JlabopaTopHble onbIThl. 1. MccnenoBanue cBocTB aM()OTEPHBIX THIPOKCHJIOB U IIEIOYEH.

Ctpoenue BemecTBa (4 4.).

BanleHTHOE COCTOsSIHME aTOMOB B CBETE TEOPUHU JIJIEKTPOHHOIO CTpPOEHHUsA. BanmeHTHBIE
AIIEKTPOHBI. XUMHUYECKasl CBsi3b aTOMOB. KoBajeHTHasl CBsI3b U MEXaHHU3M €€ 00pazoBaHUS.
HenonspHast u nonspHas KoBajeHTHasi CBsA3b. CBONCTBA KOBAJEHTHOM CBSI3U. DJIEKTPOHHBIE U
CTPYKTypHBbI€ popMyJbl BemecTB. loHHas cBsA3b U MexaHU3M e€ oOpa3oBaHus. CBONCTBA HOHOB.
CreneHpb OKUCIIEHUS.

[Ipupona xumuueckoil cBsi3u U €€ TUNbl. OTHOCUTEIBHOCTh THIOJIOTHH XUMHUYECKON
CBs3U. BiusiHME THIIa XUMUYECKOH CBSA3U HA CBOMCTBA XMMUYECKOTO COCIUHEHMUS.
Kpucramnmueckoe crpoenue BeniecTB. Kpucrammueckue pemeéTKkd: AaTOMHas, WOHHAas,
MOJIEKYJISIpHAS — U UX XapaKTEPUCTHUKHU.

YPOBHM XMMHYECKOM OPraHHU3alMy BEIIECTB. 3aBUCUMOCTh CBOMCTB BEHIECTB OT HX
CTPOEHHS.

JemoHncTpanuu. 1. BzaumozeiicTBue HaTpus ¢ XJIOPOM. 2. Mozeny KpuCTaNInYeCKUX PEeIETOK
BEUIECTB C MOHHBIM, aTOMHBIM M MOJIEKYJSApHBIM CcTpoeHueM. 3. Bocco3naHue 1enocTHOR
CTPYKTYpbl XJOpUAA HaTpusl MyTEM HajokeHusi Habopa konokapT. 4. Bosronka iona. 5.
Hcnapenue TBEPAOro YIJIEKUCIOrO rasa.

Tema tBOpueckoir pabOoThl. PaccmoTpeHne u aHaiaM3 B3aMMOOOYCIIOBIEHHOCTH COCTaBa,
CTPOEHUS1, CBOMCTB BEIIECTBA U €r0 MPAKTUUYECKOr0 3HaYeHU (Ha Jr000M IpUMepe).

XuMH4YeCcKHe peakuiu B CBeTe JJIeKTPOHHOU Teopun. (3 4.).
dusnyeckas CylHOCTh XUMUYECKON pEeaKIHH.
DOnekTpoHHbIe ypaBHeHUs JIbrouca. Peakuuu, mporekamiyue ¢ U3MEHEHHEM H 0e3 M3MEHEHUS
cTernieHel okucieHus. OKUCIUTENFHO — BOCCTAHOBUTENbHbIE peakiuu. [Ipolieccsl okucienus u



BOCCTAHOBJICHMS; MX €IUHCTBO U IPOTUBONOJIOKHOCTh. COCTaBICHUE YPABHEHUM OKHCIUTEIIBHO
- BOCCTAQHOBUTEJIbHBIX pEaKIMi, pPacCTaHOBKAa KOI(P(PUIIMEHTOB METOJOM D3JIEKTPOHHOTO
Oayranca, 001Ias XxapaKTepUCTHKA.

Knaccugukarus XuMHUECKUX Peaklnii B CBETE SJICKTPOHHOIN TEOpHUH.

JdemoncTpanuu. IIpuMepsl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMKA Pa3JIUYHBIX THIIOB!
TOpEHUE BEILIECTB, B3aMMOJICHCTBUE METAUIOB C TaJloT€HaMH, CEpol, a30ToM,(0Opa3oBaHuE
HUTPUTA JIUTHUS), PACTBOPAMH KHUCJIOT U COJICH.

Boaopoa u ero Baxueiinmue coexuHeHus (5 1)

Bomopon B xocmoce. Snepubie peakiuu Ha Coinnie. Bomopon B 3eMHON mpupoje.
[Tomyuenue Bogopoaa B maboparopuu. Bogopoa — XUMHUYECKHI 2JIEMEHT U MPOCTOE BEIIECTRO.
DOHeprusi CBsi3M B MOJIeKyJie Bojopoaa. M3orombl Bomopona. Pusznueckrue M XUMHUYECKUE
cBoiictBa Bogopoaa. Bogopon B OBP. Ilpumenenue Bomoposna. IIpombiiuieHHOE MOIyYeHHE
BoZlopoaa. Bomopon — SKOJOTMYECKH YUCTOE TOIUIMBO; MEPCIEKTUBBI €r0 HCIOJIb30BAHUS.
Okcua BOJIOpOJIa — BOJIA: COCTaB, MPOCTPAHCTBEHHOE CTPOEHHE, BOJOPOAHAS CBs3b. DPU3HMKO-
XHMUYECKHE CBOICTBa BOABL. 30TONHEBIA cocTaB BoAabl. TspKellas BoJa M OCOOCHHOCTU €€
cBoricTB. Ilepokcua Boopoaa: cocTtaB, CTPOSHHUE, CBOMCTBA, MPUMEHEHHUE, MIEPOKCH]T BOAOPOIa
B OBP.

JMemonctrpanuu. 1. Ilomydyenue Bomopoga B yabopaTopuu. 2. 3apsiika M HCIOJIB30BaHUE
anmmapara Kwumma. 3. Jlerkocte Bomopona. 4. Huddysus Bomopoma. 5. ['openume Bomopona.
BoccranoBnenne Meau W3 ee OKcHJa B TOKe Bojopoga. 7. ONbITBI, MOATBEPKIAIOIINC
XUMHUYECKHE CBOMCTBA BOJIBI. 8. XMMHUUECKHE CBOMCTBA NIEPOKCHIA BOJIOPOIA.

JlabopaTopubie onbiThl. 1. IlomydeHue BogOpoIa M HM3yUYEHHUE €rO0 CBOWCTB. 2.
BoccranoButenbHble CBONCTBA BOJOPO/IA.

I'asiorensl (2 4)

XapaKTepUCTUKA FAJIOTEHOB KaK XUMHUYECKHX DJIEMEHTOB U ITPOCTHIX BemecTs. CTpoeHue
aTOMOB rajoreHoB. HaxoxaeHue ragoreHoB B npupoje. Ou3nyeckue 1 XuMUYECKHUE CBOMCTBA
rajoreHoB. IlomydyeHue xiopa M XJIOpOBOJAOpOJa B Ja0OpaTOpUM U TMPOMBILIUIEHHOCTH.
buonoruueckoe 3HaueHne rajgoreHoB. ['aoreHsl 1 OTpaBISIOLINE BEIIECTBA.

Jemoncrpanuu. 1. [Tomyuenue xnopa. 2. B3aumoneicTBue ¢ XJ0poM HATpus, CypbMBl, XKele3a,
KpacHoro (ocdopa. 3. OOecuBeunBaHue XJOpoM Kpacamux BemectB. 4. CuHtes
xJyiopoBojiopoza. 5. Ilomydyenue Xa0poBooposia peakiueii oOMeHa U pacTBOPEHHE €ro B BOJE.
6. B3aumoneiicTBie 6poMa u MojAa ¢ MEeTalJIaMH; pacTBOpa Moja ¢ Kpaxmasom. 7. PacTBopeHue
OpoMa M Mo/1a B BOJIE U OPIraHUYECKUX pacTBOpUTEINAX. 8. B3aMHOE BHITECHEHHE T'aJIOT€HOB.
JlabopaTopHble onbIThbl. Pacrio3HaBanue CONISHON KUCTOTHI, XJIOPUIOB, OPOMUIOB, HOTUIOB.
IIpakTnyeckune 3ansaTus. 8. IlosydeHne CONSHOM KHUCIOTHI M ONBITBI C HEW. PemeHune
HKCIEPUMEHTAJIBbHBIX 33/1a4 10 TeMe «[ aoreHbI».

PacueTHble 3agaun. Boruncienne ooObeMa ra3oB 1o KOJMUECTBY BEIIECTB.

O0oO0menne 3HaHNH 0 Han0oJIee BAa)KHBIX XapAKTEPUCTHKAX BelIECTB 1 XMMHYECKHX
npoueccos (2 u)

XapakTepuCcTUKa XMMUYECKOTO 3JIEMEHTa (COCTaB, CTPOCHUE, TOJI0KEHUE B MEPUOTUIECKOM
cucreme). PU3NKO-XMMUYECKHE CBOMCTBA BELIECTB HA IPUMEPaX BOJOPOJIa, KUCIOPOa, XJIopa.

OCHOBHBIE XapAaKTEPUCTUKNM XUMHUYECKMX pEaKLUUW: THUIIBI PEAKIUi, BO3MOXXHOCTb U
HaIlpaBJICHHUA TIPOTCKAHUA. HeKOTopBIe Tpe6OBaHI/I5I K TIPOU3BOACTBEHHBIM XHUMHUYCCKUM
npoueccaM (PKOHOMMUYECKHE, TEXHOJIOTMYECKHE, DKOJOTMYECKHE) Ha NpUMEpax IOJydyeHUs
BOJIOPO/1a, KMCIOPO/a, XJIOPOBOAOPO/IA.

OKcIulyaTanys, BOCIOJHEHHME M OXpaHa IPUPOJIHBIX PECYPCOB HAa HAyYHOM OCHOBE —
HEeo0XoAuMasi MPeANoChUIKa AJIs CO3JaHMs YCIOBUN OJaronpusITHOTO pa3BUTHS YEJIOBEUECTBA.



9 kJacc

(2 4 B HEMEIO, BCETO — 661)
IloBTOpEHNEe HEKOTOPBLIX BONMPOCOB Kypca HeopraHuvecko xumuu 8 kiacca (24).
XUMHUYECKUE JIEMEHThl U MX cBoWcTBa. Ilepuognueckuii 3aKkoH. 3aKOHOMEPHOCTH M3MEHEHHUS
CBOMCTB 3JIEMEHTOB B Mepuojax u rpynnax. OTHOCUTENbHAS 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb
okucieHusd. BamentHocTh. TuNbl XUMUYECKOW CBS3U. THIBI KPUCTAIIMYECKUX PEHIETOK.
Cenenus o cocraBe (oOmme ¢GOpMyNbl coCTaBa) MU HOMEHKIATYpe OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH.
JemoncTpanuu. 1. OOpa3ipl HEOPraHWYECKUX COEAUMHEHUM. 2. Mojaenu KpUCTaNIMYeCKUX
pemeTok. 3. OnbIThI, pacKpbIBAIOIME B3aUMOCBSI3b CTPOCHUS U CBOICTB: a) BO3rOHKA ioja; 0)
HarpeBaHue HaTaTMHA W KBaplla; B) HArpeBaHHE Cepbl M MOBapeHHOW conu. 4. KomruiekT
KOZOTpaMM U cliaiiloB «OCHOBHbBIE OHATUS XUMHK.
JlaboparopHsrii omnbiT. PaboTta ¢ 00pa3mamMu OKCHIOB, COJIEH, KUCIIOT, OCHOBAHHIA.

XuMHYecKHe peakliy B cBeTe Tpex Teopuii xumuu (3 4)

DHepreTka XUMHUYECKUX TpEeBpalieHud. DHTanbnus. TermaoBoi 3P (GeKT XUMHYECKHX
peakuuii. Tepmoxumuyeckue ypaBHeHus. OHeprus [1006ca. BO03MOXHOCTH NPOTEKAHUS
XUMHUYECKUX peakuuidl. CpaBHEHHE TEPMOXMMHUYECKOIO M TEPMOIAMHAMHYECKOIO MOJXOJO0B B
ONMCAHUM XHUMHYECKON peakuuu. CKOpOCTh XMMMUYECKOM peakuuu. 3aKOoH IEHCTBUS Macc.
3aBUCUMOCTb CKOPOCTH OT YCJIOBUM IPOTEKAHUs PEeaKIMH. XUMUYECKOE PaBHOBECHE, MPUHLIUI
Jle Iatenve. Karanus. DHeprus akTuBaLuy, oOLIMe CBEAECHUS O TOMOT€HHOM U I'€T€pPOr€HHOM
karanuse. [IoHATHE 0 TPOMEKYTOUHBIX KOMIUIEKCAX.

JemoncTpanuu. 1. 3aBUCUMOCTb CKOPOCTH PEAKIMH OT KOHLIEHTPALMU PEarupyroIlnX BEIIECTB.
2. 3aBUCHUMOCTb CKOPOCTH pPEaKIMU OT TeMIeparypbl. 3. 3aBUCHMOCTb CKOPOCTU PEaKIUU OT
IIPUPOJBI pPEarupyOIMX BellecTB. 4. BiMsHME KOHIEHTpaluu pearupyrolliuX BEIIECTB Ha
XUMHUYECKOE paBHOBecHe (Ha npumepe B3auMmoaencTBus xiopuaa skenesa (III) ¢ pomanmpom
Kanus). 5. B3aumopeiicTBue amoMuHHMS C HOAOM B MPHUCYTCTBUHU BOJIblL. 6. B3aumoneiictBue
nepokcuaa Bojgoposa ¢ okcugom mapranma (VI). 7. Jumepuzanus okcuaa azota (IV).
JlabopaTopubie onbIThl. 1. ONBITH, BBICHAIOUIME 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
peakuuu OT MPUPOJIbI pearupyrouux BellecTB (B3auMOAEHCTBUE IUHKA C COJISIHOM M YKCYCHOM
KHCJIOTaMHM), OT IUIOILAAM TOBEPXHOCTH CONPUKOCHOBEHHS (B3aMMOAEHUCTBHE DPA3IUYHBIX IO
pa3smepy TpaHyld IIMHKa C COJISHOM KHCJIOTOH), OT KOHIEHTpPAllMd W TeMIlepaTyphl
(B3aumopeiicteue okcuaa Meau (II) ¢ cepHoi KMCIOTON pa3IMYHON KOHLEHTPAIMU MTPHU pa3HbIX
temneparypax). 2. Ilomyuenue oxcuna cepol (IV) u oxucieHune ero B NPUCYTCTBUU Ka
Taau3aropa.

Pacyernbie 3agauu. 1. PacyeTsl 10 TEpPMOXMMHUYECKUM YpPaBHEHUSIM. 2. BbUKCIIEHHE CKOPOCTH
XUMHUYECKON PEAKIMU N0 KUHETUYECKOMY YpPaBHEHMIO. 3. BbIuncieHne cKkopocTH XUMHUYECKOU
peaxiuu 1no rpaduky ee NpoTeKaHusl.

PactBopsbl. Teopus rexkrposaurTnyeckoi nucconuanuu (13 4)

CBeneHust O pacTBOpax: ONpPENETIEHHWE pPacTBOPOB, PACTBOPUTENHU, PACTBOPUMOCTb,
KJaccu(uKanusi paCTBOPOB.
[IpeanocbuIKM BOSHUKHOBEHUS TEOPHUH JIeKTponuTHueckoi nucconuanuu. Unen C. Appennyca,
J . MenneneeBa, M.A. KabnykoB u apyrux yueHslx. CTpyKTypa U 3HaueHHE HAyYHOH TEOpPHUHU.
DIEKTPOIUTHI U HEAIEKTPOIUTHL.
JlumionbHOE CTpOEHHE MOJIEKYJbI BOJBI. [Iporiecchl, MPOUCXOASIIHUE C DIEKTPOIUTAMH TPH
pacIulaBiIeHUN U PACTBOPEHUU BEIIECTB B Boje. Poiib BOABI B mpolecce 3IEKTPOJIUTUYECKON
aucconmanuu. Jlucconuanus 3JI€KTPOJIUTOB C Pa3HbIM THUIIOM XMUMHUYECKOHN CBs3U. TemioBbie
SIBJICHUSI, COITPOBOK/IAIOIIINE MTPOIIECC PACTBOPEHUSI.
Crenenbp aucconuanuu. Koncranta auccoumanuu. KucimotHocTs pactBopoB. [lonsitue pH.
Nupukaropsl.



OCHOBHBIE TIOJIOKEHUSI TEOPUU PACTBOPOB.

CunbHble U cnabbie 1eKTpoiuThl. CBOMCTBa HOHOB. MOHHBIN cocTaB mpUpOAHBIX BOA. ['HapaTe
Y KPUCTAJUIOTUAPAThI, HAX0XKICHHE UX B IPUPOJE.

[I'unponu3 coneii. OOMeHHBIE peakiuu. XUMHUYECKUE CBOMCTBA KHCIIOT, COJCH M OCHOBAaHUU B
CBETE TEOPUH DJIEKTPOIUTUUECKON aucconuanuu. KpaTkue cBeieHHsl O HEBOJHBIX PaCTBOPAX.
Pacyernble 3agauu. PacyeTsl MO0 XMMHMUYECKUM YpPaBHEHUSIM, €CIM OJHO M3 pearupyromux
BEIIECTB JJaHO B U30OBITKE.

JemoncTpanuun. 1. VcneiTanue BemiecTB, WX PacTBOPOB MU PACIUIABOB Ha 3JIEKTPUUYECKYIO
POBOAMMOCTE. 2. Bnusinue pa3bapneHus Ha creneHpb auccouuanuu. CpaBHEHHE JIEKTPUUYECKOM
MPOBOJAMMOCTH KOHIICHTPUPOBAHHOTO M Pa30aBIEHHOTO PAaCTBOPOB YKCYCHOM KHCIOTHL. 3.
JIBr>xeHHe MOHOB B 3yieKTpuueckoM mnoje. 4. IlomydueHne HEBOAHBIX PacTBOpPOB. 5. BnusiHue
pacTBOPUTEIIA HA IUCCOLMALINIO (B KAUECTBE PACTBOPUTENICH — COJISIHASI KUCJIOTA, TUITUIIOBBIM
3¢up, STUJIOBBIA CHOUPT, Toiyos). 6. ['mapatanmus u aeruyapaTtanus HMOHOB (Ha MpuMepax
0e3BOIHBIX COJIEH M KpUcTauloruaparoB xjopuaa kobdansta (1), cynsdaros menu (I11) u Hukens
(.

JlaGopaTopHubie onbIThl. 1. Pabota ¢ naankaropamu. 2. Peakiiun oOMeHa MEXIy pacTBOpaMu
AMEeKTponuTOB. 3. Pa3nenenne okpalleHHbIX BEIIeCTB METOJI0M TOHKOCIOMHON XpoMaTorpadum.
4. X"MHYECKHE CBOMCTBAa PacTBOPOB KHUCIOT, COJIEM W OCHOBaHWU. 5. I'maponu3 pacTBOpoB
COJICH.

HemeTtanandeckue 3JieMeHThI U X Ba)KHel e XUMHYeCKHe coequHeHus (27 1)

XUMUYECKUE DBJIEMEHTbl — HemeTauibl. [lojlokeHHe 3IEeMEHTOB-HEMETAIOB B
nepuoanueckoit cucreme JI.M. MenneneeBa. Hemetamnsl — p-anementbl. OcoOeHHOCTH
CTPOEHHUSI UX aTOMOB: oOuIMe 4epTsl U pa3ianuusd. OTHOCUTENIbHAS AJIEKTPOOTPHULIATEIbHOCTb.
CreneHu OKHCIIEHHUs], BAJIEHTHBIE COCTOSIHUSI aTOMOB HEMETAJUIOB. 3aKOHOMEPHOCTU U3MEHEHU S
3HAQYEHHUI STUX BEJIMYUH B TMEPUOJAX M TPyMNHax MEePUOJUYECKON CHUCTEMBbI. PaanoakTHBHbBIE
M30TONBl. M30TONBI HEMETANIOB, MX MNPUMEHEHHE. XapaKTEePUCTHKA YIJIEPOJHOrO METOAa,
PUMEHSIEMOT'0 B Pa3HbIX 00J1acTAX HAyKH. 3arpsi3HEHHE OKPYKaIOLIe cpebl paion30TONaMu;
OCHOBHBIE€ HCTOYHUKH HX TOCTYyIJIeHHUS. Tunudabie (OpMbI BOJOPOJIHBIX W KHUCIOPOTHBIX
COeIMHEHUI HeMeTauoB. PacipocTpaHeHre HEMETaNINYECKUX AIIEMEHTOB B IPUPO/IE.

[TpocTsie BemecTBa — HeMeTauTbl. OcCOOEHHOCTH MX cTpoeHus. OO0YCIOBIEHHOCTh (PU3NUIECKHIX
CBOMCTB (arperaTHOro0 COCTOSIHUS, TEMIIepaTyphl IJIABJICHUS, KUTIEHUS, pACTBOPUMOCTH B BO/JIC)
crpoenneM. KoHkpeTn3aius 3aKOHOMEPHOCTH Ha IPUMEPE TrajOreHOB.

Annorponusi. IIporHo3mpoBaHue CIIOCOOHOCTH DJIEMEHTOB K O0Opa30BaHUIO aJUIOTPOITHBIX
BUJIOM3MEHEHH Ha OCHOBE OCOOCHHOCTEH CTPOEHHS UX aTOMOB. AJIOTPOMNHS yriepojaa u
kpeMHuusi, pocdopa, cepbl. OOyCIOBICHHOCTh CBONCTB aJZIOTPONIOB OCOOEHHOCTSIMU CTPOCHUSI,
WX IPUMEHEHHE.

O0630p XMMHMYECKHX CBOMCTB HEMeTauloB. [IpUyMHBI XMMHYECKOW HWHEPTHOCTU
OJIarOpOJIHBIX Ta30B, HU3KOM aKTUBHOCTH a30Ta, OKUCIUTENHHBIX CBOWCTB M JBONCTBEHHOTO
MOBEJICHUS CEPBI, a30Ta, YIJIepoa U KPEMHUS B OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKITUSX.
PacnpocTpanenne npocThIX BELIECTB-HEMETAUIOB B mpupone. llonydeHne M mnpuMeHeHue
HEMETaJUIOB (Ha IIpUMEpPE XJI0pa, a30Ta, CEPHI).

Bonoponneie  coequHenHus — HemetamioB.  DopMbl  BOJOPOJIHBIX  COEAMHEHUH.
3aKOHOMEPHOCTH W3MEHEHUsI (U3MKO-XUMHUYECKUX CBOWCTB BOJOPOJHBIX COCIMHCHHUH B
3aBUCHUMOCTH OT OCOOCHHOCTEH CTpOCHHsI aTOMOB OOpa3yIOMIMX HMX JJIEMEHTOB (Ha TpHUMepe
COEIMHEHUSI DJIEMEHTOB BTOporo mnepuona). CBoilcTBa BOJHBIX PACTBOPOB BOJOPOJHBIX
COoeIMHEHUI HeMeTauioB. KHCIIOTHO-OCHOBHAS XapaKTEPUCTHKA UX PACTBOPOB.

Oxkcuapl HEMETAIOB, X COCTaB M OTPAXKEHUE €0 B CTPYKTYPHBIX U AJIEKTPOHHBIX (opMmyrax.
OO01mast XapakTepuCTHKA UX CTPOCHHSI, CBOMCTB, IPUMECHECHHSI.

I'mapoxcuabl HemeTanioB. X cocTaB M oTpakeHHe ero B CTPYKTYPHBIX H JIEKTPOHHBIX
¢popmyaax. O0630p ¢Pusuueckux coiicTB. OOmMe XUMHUYECKHE CBOHCTBa. KadecTBeHHBIE
peakuu Ha aHuOHBI KUCHOT. Cuia U yCTOMYMBOCTh Pa3NUYHBIX KUCIOT. Kucnbele u cpennue



comu (kapOoHaTwl, THApoKapOomarel, ¢ocharel u ruapodocdarer). Cnabble KHCIOTHI
(MIaBUKOBAsA, CEPOBOAOPOIHAS, CEPHUCTAs, YroibHast, KpeMHHEBas ). OCOOEHHOCTH MX CTPOCHUS
u cBoiicTB. Kucnorbi-okucnurenu (a30THasi, cepHasi, XJIOpHasi) U OCOOCHHOCTH MX XUMHUYECKUX
CcBOMCTB. [IprMeHEHHE KUCIIOT B TEXHUKE. POJIb KUCIIOT B mpoleccax, NPOTEKAIINX B KUBBIX
OpraHu3max.

Xapakrepucruka npeacrasureneii IV, V, VI rpynn snementoB. Cepa u ee coeqUHEHMS.
Aot u pochop, ux coenunennn. Kpemuuii u yriepos1, uX COeIMHEHUS, pOJib B IPUPO/JIE.
IlonsiTHe 0 MOJUMEPHBIX XHUMHYECKUX coeguHeHussXx. Monomep. [lomumep. CrnocoOHOCTH
aTOMOB yIJIepo/ia U KPeMHHUs K 00pa30BaHUIO MMOJIUMEPOB.

CoennHeHus1 yrjepoga — IMpPEIMET CAMOCTOATENbHOM HAyKM — OPraHUYeCKOM XUMUHU.
OCHOBHBIE TIOJIOKEHUS U PoJib Teopur A.M. byTiepoBa B pa3BUTHH 3TOW HAYKH.

[Tonstue o romonorun U u3omepuu. Kiaccupukamum opraHudeckux coeauHeHuit. Oomue
CBOMCTBA OpraHUYECKUX coeMHeHu. KpaTkas xapakTepuCcTHKa UX KJIacCOB.

OcHOBHBIE KJIACCHI YIJIeBOJIOPOJ0B. CrocoOHOE II. .IIKAanmoB K PEaKIMH 3aMelIeHUs |
nzomepuzanuu. CrnocoOHOCTh aNKaHOB U AJIKMHOB K TMPUCOCIUHEHHUIO M TMOJIMMEpPU3ALIUU.
Pacnpoctpanenue yriaeBogopozoB B mpuponae. CoctaB HEPTH M XapaKTEPUCTHKA OCHOBHBIX
MPOJYKTOB, OTYy4aeMbIX U3 HEPTH.

[Tonsatne o ¢GyHKUMOHATBHOW rpymre. ['oMoJoruueckue psiibl CHUPTOB, aJbACTHIOB M
KapOOHOBBIX KUCIIOT.

OO6mue GopMyIbl KJIacCOB 3TUX COSAMHECHUN B3amMOJeHCTBUE CIIUPTOB C METAUIMYECKHUM
HaTpUeM, OKUCJICHHE MeTaHona M 3TaHona okcuaoMm meau (II). BoccranoBienue anbaeruaoB
BOJOPOJIOM M OKHCIIEHME HX aMMHauHbIM pPacTBOPOM OKcua cepedpa, B3aUMOJCHCTBUE C
ruapokcugoM wmeau  (II). Xwumuyeckue cBoiicTBa KapOO- HOBBIX KHCIOT. Peakuus
ITePUPHUKAIIHH.

A3oTconepikaliiue OpraHnyecKue COeTMHEHUs: aMUHBbI, aMUHOKUCIIOTHI, Oenku. Mx cocras,
¢usznueckue  cBoiicTBa.  BzammopeilictBue  aMHMHOB € XJIOpOBoJopoaoM.  Peakius
MOJIMKOH/ICHCAIIUM aMHHOYKCYCHOM KHCJIOTHI, €€ B3aUMOJCICTBUE C COJSHOM KHUCIOTOM U
1ienoubto. Posb 0enKkoB B MIPUPOAE U UX XUMUYECKHE CBOMCTBA: TUIPOJIHN3, IEHATypalusl.

['eneTnyeckas CBA3b KJIACCOB XMMUYECKUX COECTMHEHHM.

IlonsiTHe 0 KpyroBopoTe XMMHYECKMX 3JIEMEHTOB Ha IIpUMepe yriepojaa, a3ora Hu
docpopa.

3arpsizHeHue aTtMocepbl COCIUHEHUSIMH  a30Ta, Cepbl, yriepoaa. XHUMHYECKHE
MpeBpalleHHs], TPOUCXOSAIINE C CEPHHUCTHIM ra3oM B aTMocdepe, MEXaHU3MbI BO3JEHCTBUS
CEPHHUCTBIX COCIWHEHUNW Ha J>KMBYI0O W HEXKHBYI TMpuUpoay (HAa MpUMeEpax COCTOSHUHN
«(pU3nOTOTHYECKOM CYXOCTH» Y pacTEeHUI) U BO3IEHCTBHUS HAa KapOOHATCOIEpKAIIEe MUHEPAIIBI
(pa3pylieHue u3BeCTHsAKa, Mpamopa). KucioTHble O0KIM, OCOOEHHOCTH HX XMMHUYECKOTO
COCTaBa M MOCJEACTBUS BO3JAEHCTBUS HA XKUBOE U HEXMBOe. HakomnneHue coennHeHnit a3ora u
docdopa B mpupoaHBIX BOJAX.

VicTouyHUKHM HaKOIUIGHHs IUOKcHaa yriaepona B atmocdepe. «IlapHUKOBBIIN» 3 dekT.
B3anmocBs3b KOHIIEHTpAIMH YIJIEKHCIIOro ra3a B aTMocdepe U TeMIieparypbl Bo3ayxa.

JNemoncrpanuu. 1. OOpa3ipl NPOCTHIX BEIIECTB-HEMETAIUIOB M HMX COCJUHEHUH. 2.
Konnekuust mpocThIX BeliecTB-TajJoreHoB. 3. PacTBOpUMOCTbh B BOJE KUCIOPOJa, a30Ta, CEpHl,
docdopa. 4. DnexrpornpoBogHOCT, HeMmeTamoB. 5. Ilomydenue o3ona. 6. IlomyueHue
MOHOKJIMHHOW W Tuiactudeckor cepsl. 7. Ilomyuenune Genoro ¢ocdopa u ero Bo3ropaHue Ha
Bo3ayxe. 8. [lomyuenue okcuno azota (II) u (IV). 9. Okucnenue azota Bo3Iyxa B €r0 OKCHJIBI
(I1) m (IV). 10. B3aumopetictBue azora, pocdopa u yraepoga ¢ MeraiaMmu U Bojgopoaom. 11.
BzaumoneiictBue Opoma c amomuuueMm. 12. BoccranoBnenwe Mmeanm u3 okcuma menu (II)
BoJIOposioM. 13. B3aumopeiicTBHe cepbl C BOJOPOAOM, MEIbIO, HATPUEM, KHCIOpOAOM. 14.
BoccraHoBienue cBUHIIA U3 OKCHJA Ha MOBEpXHOCTH yruid. 15. [TomydyeHne kpeMHUS U CUJIaHa.
Okucnenue cwiaHa Ha Bozayxe. 16. [lonydeHne aMmmmuaka M MCCIEJOBAHHE €ro CBOWMCTB. 17.
ITonyueHne u uccienoBaHUE CBOWCTB JIuOKcuAa yriepoga. 18. OmbIThl, MOATBEPXKAAIOIINE
o01re XuMudeckrue cBorcTBa KUCoT. 19. [TonmydyeHne a30THOM KUCTOTHI



B pactBope. 20. ['opeHue cepbl M yrjisi B a30THOM Kuciote. BocriameHeHue ckumuiapa B
a30THOW kucnore. 21. B3aumoneicTBue HaTp ¢ KOHLUEHTPUPOBAHHON CEPHOM KUCIOTOM. 22.
[Tonyyenue kpe MHHeBOUW kucioThl. 23. Ilomydyenue okcuma azora (II) m oxucieHue ei Ha
Bo3nyxe. 24. Ilonyuenue okcuaa cepol (IV) 1 okucieHue ero B IpuCyTCTBUM KaTaiau3aropa. 25.
KauecTBeHHble peakuvyd Ha aHUOHBI Ccylnbdu, cynbdar, kKapOoHAT, XJIOpUI, OPOMUA, MO,
HUTpaT, Ga dar. 26. Komnexun: «HedTb», «[Ipupoansiii raz», «Tommmso «lnmactmacce». 27.
Mopenu MoJieKya oprannueckux coeaunHenuu 28. [lonyyenue 3TuiieHa U €ro B3auMoJeiCTBIE
c OpoMHON BoJe M pacTBOpoM IMepMaHraHata kanus. 29. Bocmiamenenuwe cnuprta 30.
B3aumozeiicTBue ciupToB ¢ MeTauIM4ecKuM HatpueM. 31. OkuciaeHue 3TaHojIa OKCHIOM Men
(M). 32. Oxucnenue anpIeruI0B aaMMHUAYHBIM pacTBOPOM OKCHA cepedpa U THApOKCHUIa MEIU
(IT 33. OnbITHI, MOATBEPKAAIOIINE XUMUUECKHE CBOWCTBA KapOOHOBBIX KHUCIOT. 34. Peakius
srepudukanmu. 35. O6pasub amuHOKHCIOT! 36. Moaens Monekynbl O6enka. 37. JleHarypanus
oenka. 38. OOHapyxe HUE cephl B OCIKe.

JlabopaTopubie onbiThl. 1. O3HakomieHue ¢ oOpa3laMu ceppl M € MPUPOAHBIX
coenquHeHuil. 2. Os3HakomsieHHE C oOpaslaMu coeAuHEeHUW ranoreHoB. 3. I[lomyuenue
IUTACTUYECKOM cepbl M U3ydyeHUE € CBOWCTB. 4. [lomyueHue cepHHCTOro rasza u HUCCiel0BaHUE
ero cpoiictB. 5. [lomyueHue yriekuciaoro rasza M u3ydeHue ero cBoiictB 6. KauecTBeHHBIE
peakuuMyu Ha aHUOHBI KHUCIOT. 7. BoccraHOBHUTENbHBIE CBOWCTBAa BOJAOpOJA M yriepoja. 8.
[Tony4yeHnue yroiapHOM KUCIIO Thl U3 okcuaa yriaepona (IV) u nuzydenue ee cBoiicts. 9. ['maponus
0 JIeii, 00pa30BaHHBIX CHJIBHBIMU H ca0biMu KucioTamu. 10. IlomydeHnue STHIIEHA U OMBITHI C
HuM. 11. Oxucienue ampAeruiia aMMHUAYHBIM pPAacTBOPOM OKCHZIA cepedpa U THUAPOKCUAOM
memu (11).

IIpakTuyeckue 3anatusa. 1. IlomydeHwe OKCHIOB HeMeTalioB (yrjiepoia U Cepbl) H
UCCJIEIOBAaHUE MX CBOWCTB. 2. PellleHne SKCIepUMEHTANBHBIX 3a/ad IO TeMe «XUMHUYECKUE
CBOICTBA HEMETAJUIOB M UX OKCUAOBY». 3. [lonmydeHne amMmuaka — BOJOPOAHOIO COEAVHEHHUS
a30Ta — U HccieloBaHue ero cBoicTB. O3HaKOMJIEHHE ¢ XMMUYECKH MM CBOMCTBaMH BOJAHOIO
pactBopa ammuaka. 4. XuMmMudeckue CBONMcCTBa KapOOHOBBIX KHCIOT. 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o teme «Hemeramiby. 6. Pabota ¢ Mozxenupytouieil nporpaMmoit
s [T9BM «MedeHBIH aToM».

Pacuernble 3agaumn. 1. Breruncienue maccsl i o0beMa NMPOAYKTa pPeakluu MO HU3BECTHOMN
Macce WM 00beMy HCXOAHOTO BEIECTBA, COACPIKALIETO IPUMECH.

Metasisbl (13 4)

[TonoxxeHne MeramioB B mepuoanyeckoil cucreme. OCOOEHHOCTH CTPOEHHS aTOMOB
METauIoB: S-, p- U d-aneMeHTOB. 3HAaYeHHE HSHEPruM HOHW3aluuu. MeTauindyeckas CBS3b.
Kpucrannumueckue pemerku. OOmme u crneuuduueckue (U3NYECKHE CBOWCTBA METAJUIOB.
OO0mue XMMHUYECKHE CBOWMCTBA METAJUIOB. DJIEKTPOXMMHUYECKUN ps HANpsHKEHHUS METaslloB.
DIIEKTPOJIN3 PACIUIABOB M PacTBOpPOB coliei. [IpakTuueckoe 3HaueHUe 3eKTposin3a. CBOMCTBO
METaJUI0B 00pa30BBIBATh cIljIaBbl. OOIIME CBEICHHS O CILIaBaX.

Koppo3ust MeTannoB — oOIerniaHeTapHblii TeOXUMHYECKHUH MPOoLIece; ee BUAbl: XUMHUEcKas U
AIIEKTPOXUMHUYECKAsI, CTIOCOOBI OOPHOBI ¢ KOPPO3UEH.

Mertannsl — anementsl [—II rpynn. CpaBHUTeNbHas XapaKTEpUCTHKA, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB, OKCUAOB U T'MAPOKCHAOB, COJEH. 3aKOHOMEPHOCTHU
pacripoCTpaHEHHs IIENOYHBIX U IEJI0YHO3EMENIbHBIX METauIOB B IPUPOJE, UX IMOJyuyeHUE
AIIEKTPOIU30M coequHEeHUH. CriocoObl Peryisiiuyd reOXMMUYECKUX UKIIOB C IIeJIbIO BBIACICHUS
MUHEPAJIOB HaTpus (BRIMOpa)KMBaHKWE MUPaOUIINTA, BhIIAPUBAHUE XJIOpHIa HAaTpus). MuHepaisl
KaJIbIIMs, X COCTaB, 0COOEHHOCTh CBOMCTB, 00JaCTH MPAKTUUYECKOTO MPUMEHEHHMS.

Mertamnel — p-3eMEHThl. AJIOMUHUNA: XUMHUYECKUW 3JIEMEHT, MPOCTOe BelecTBo. Pacmpo
cTpaHeHue B npupojie. OCHOBHbIE MUHEpalibl. [I[puMeHeHe B COBPEMEHHON TEXHUKE.
Baxneiime coemunenust Al, Pb, Sn; okcuasl W THAPOKCHIBI, aM(OTEpPHBIM XapakTep HX
CBOICTB.



Annorponus xkene3a. CoctaB, 0COOEHHOCTH CBOMCTB M TPUMEHEHNE UYyTyHa U CTAJIA KaK
BaXHEHIINX CIUTaBoB kene3a. O crnocobax XMMHYECKONH aHTUKOPPO3UIHOW 3alllUTHI CIIABOB
xenesza. Kpatkue cBeieHHs 0 BaXKHEHIINX COSMHEHUSIX METaIOB (OKCHIBI U THAPOKCHUBI), UX
MIOBE/ICHNE B OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakusaxX. buonoruueckas posiab METaLIOB.
Penkxo3eMenbHble METAJUIBL: X PACIPOCTPAHEHUE B IPUPOJIE, POJIb B OMOJIOTHYECKUX MPOIIeccax
Y TEXHUKE.

OO61ure cBeieHHs O paJOaKTUBHBIX M30TOMAX JIEMEHTOB METAJJIOB U X POJIH B MPUPOJIE.
JemoncTpanuu. 1. OO0pa3upl METalIOB, M3yYEHUE HUX DJIEKTPUUYECKOW IPOBOJUMOCTH. 2.
Habmonenue mapoB kamus. 3. TemnonpoBOAHOCTh MeTauioB. 4. Mojenu KpUCTaITTHYECKHX
peleTok MeTaioB. 5. B3aumozeicTBue METayuIoB ¢ HEMETalllaMH M BOJOH. 6. DiekTposus
pactBopoB xyiopuna meau (II) u monuna kamus. 7. ONBITBHL 10 KOPPO3UH METAIJIOB U 3aIIHUTE
MeTauioB oT koppo3uu. 8. [lonyuenue craBa Byza. 9. Tlonyuenue cruiaBa Kanusi 1 HATpUs MO
KEpOCHHOM (MpoerupyeTcs ¢ momoinbio kogockona). 10. ['openue, B3aumonelicTBUE C BOJOH
JIUTHS, HaTpus U Kainpius. 11. B3aumopeiictBue ¢ Bojoil okcuna kanpuus. 12. KauecTBeHHbIE
peaxkiuu Ha MOHBI Kanblus U O6apus. 13. YcrpaHeHue kecTKOCTH BoJbl. 14. MexaHudeckast mpou
HOCTh OKCHUIHOW TIIJIEHKH amtoMuHus. 15. BzaumopnelictBue amoMuHusi ¢ Boaou. 16.
AmomotepMmus xkenesa. 17. BzaumonelicTBrue anroMuHusl ¢ OpoMOM, KHCIIOTaMu, MiesiodaMu. 18.
OnbIThI, WUTIOCTPUPYIOLIUE (PU3UKO-XUMUYECKUE CBOMCTBA 0JI0BA U CBUHLA M UX COEAMHEHUU.
19. B3aumopeiictBue coenunenuit xpoma (Il) u (IIl) ¢ kucnoramu u menovamu. 20. [lonyyenue
okcuna xpoma (III) pasnmoxenuem OukapOonHara ammoHus. 21. Aumnorponus onosa. 22.
[Tonyuenue nucynbdura onosa. 23. Boponenue cranu. 24. OKkcuIupoBaHHUE CTAIIH.
JlaGopaTopusbie ombIThbl. 1. PaccMoTpenne 00pa3loB METaioB, MX COJIEH M IMPHPOTHBIX
coenuHeHuil. 2. B3aumopeiicTBue MeTaluioB ¢ pactBopamu coieil. 3. O3HakoMieHue ¢
oOpa3uamu crjiaBoB (Koulekuu «Mertamibl U cruiaBbl»). 4. O3HakomiieHHe ¢ oOpa3uamu
NPUPOIHBIX COETUHEHNH Kanblus. 5. O3HaKOMIIEHHE ¢ 00pa3liaMu aJllOMUHUS U €T CIUIaBOB. 6.
O3nakomieHue ¢ obpasmamu yyryHa u crtaiau. 7. CBoiicTBa enkux menoueid. 8. CBoiicTBa
OKCHJOB M TMAPOKCHJIOB AIOMUHHUSA, 0J0Ba, cBUHIA. 9. [lonydeHne u nccnenoBaHue CBOWCTB
ruapokcuioB xenesa (II) m sxenmeza (III). 10. O6GezxupuBaHue CTalNbHOW IUTACTUHKU U
npoBeneHue ¢pocdarupoanus. 11. KauecTBeHHbIe peakiini Ha MOHBI CBUHIIA, kene3a. 12. Kage
CTBEHHBIE peakiuu Ha noHsl xpoma (II) u (II1).

IIpakTHyeckue 3anaTHA. 3. PelieHne sKCiepuMEHTANIBHBIX 331a4 110 TeMe «MeTauibiy.
Jemoncrpanuu. 1. Konorpammel u quHamuueckoe nocodue «IIpon3BoacTBO cepHON KHCIOTHI».
2. Komnexkuust MuHepanoB M TropHbIX mopona. 3. Cnaiinel «OOmmMe MNOHATHS XUMHUYECKOH
TeXHOoJoTum». 4. MoJenb CepHOKUCIOTHOTO IIPOU3BOCTBA.

JlaGopatopHusbiii onbIT. O3HakoMileHHE ¢ oOpas3laMH ChIpbsl JUISI TPOU3BOJACTBA CEpHOU
KHUCIIOTBI.

Pacuernble 3amaun. OrpenerneHue MaccoBOW MM OOBEMHOM JOJM BBIXOJA MPOAYKTa B
MPOLEHTaX OT TEOPETHUYECKH BO3MOMXHOTO.

3. TemaTrnueckoe IUIAHMPOBAHHME, B TOM 4YHCJIEe C Y4eTOoM padouei
NMPOrpaMMbl BOCIIUTAHUS € YKa3aHMEM KOJIMYECTBA 4YaCOB, OTBOJAMMBIX HA
OCBOE€HME KaK10H TeMbl

8 ki1acc
Ne Tema pa3aena (wiu Tema Peanuzanum BocnuTaTe ILHOIO Koa-Bo
pasaeiia, M TeMa YPOKa) NMOTEHIUAJIA YPOKA (BUABI U (P)OPMBI JacoB
n/n JAesITeJIbHOCTH)
1 | Beenenue ® YCTaHOBJICHHE JOBEPUTENLHBLIX OTHOIICHUN 3




Pasznen 1. BemectBa "
XHMHUYeCKHe ABJICHUSA ¢ MO3HIINI
ATOMHO-MOJICKYJISIPDHOTO YYCHHS

3 | Tema 1. XuMHYECKHE 3JIEMEHTHI U
BCIISCTBA B  CBETC  aTOMHO-
MOJICKYJIIPHOTO YYCHHSI

4 | Tema 2. XuMHYECKHE PEAKIUU.
3aKOHBI COXPAaHEGHHUS MAacChl H
SHEPTUH.

5 | Tema 3. BemniecTBa B OKpysKaromiei
HAC MPUPOJIE U TEXHHUKE.

6 | Tema 4. I[lonsTue o razax. Bo3ayx.
Kucnopon. I'openue.

7 | Tema 5. Bomopom wu ero
Ba)KHEHIIINE COCTUHCHHUS.

8 | Tema 6. OcHOBHBIE KJIACCHI
HEOPraHWYECKUX COCTMHCHHM.

9 | Paznen I1. BemecrBa |
XHMHYeCKHe PpeaKiud B CBeTe
3JIEKTPOHHOM TEOPUH

10 | Tema 1. Ctpoenue atoma.

11 | Tema 2. [lepuoauueckuil 3aKOH U
NepuoInIecKas cucTeMa
AN .Menneneena.

12 | Tema 3. CrpoeHue BemiecTBa M
XAMHYECKAsI CBA3b.

13 | Tema 4. XuMudeckue peakuuud B
CBETE YIEKTPOHHON TEOPHH.

14 | Tema 5. I'amoreHsl.

MCKAY YUUTCIIEM U CTro YUYCHHUKaAMU,
CITOCOOCTBYIOIIHUX MMO3UTUBHOMY
BOCTIPUATHIO YyYalUMUCS TpeOOBaHUN U
npochd  y4yuTeNs, TPUBICUCHUIO  UX
BHUMaHHA K OOCYXIaeMOW Ha ypOKe
uHpopmanuu, aKTHBHU3ALNHU Hux
IMO03HABATEIILHOM JeSITEIbHOCTH,

¢ 100YXJIEHHUE NIKOJILHUKOB COOJIIO/IaTh Ha
YpOKe OOIIECHPHUHAThIE HOPMBI TOBEICHHS,

npaBuiga  OOWIEHMS  CO  CTapIIUMH
(yuuTesiMm) u CBEpPCTHUKAMHU
(IKONMPHUKAMU),  TPUHIUIBI  y4eOHOU

JUCHUIINIMHBI 1 CaMOOpIraHu3allu,

® [IPUBJICYCHUC BHHMAHHUA IIKOJIbBHUKOB K
OCHHOCTHOMY  aCIICKTYy M3y4YaCMbIX Ha
YpOKax HBJIGHI/Iﬁ, OopraHusanusa ux pa6OTBI

C TOJy4aeMOW Ha YpPOKE COIHAIBHO
3HAYUMOM uHpopManuen —
WHULIMUPOBAHUE ee 00CyXIeHMS,

BBICKA3bIBAHUS YUAIIMMUCS CBOETO MHEHUS
10 €¢ TOBOJY, BHIPA0OTKH CBOEro K Hel
OTHOIUICHHS,

® [ICII0JIb30BaHUE BOCIUTATEIbHBIX
BO3MOXXHOCTCH  CoJepKaHus y4eOHOTO
mpeaMeTa uepe3 JAEMOHCTPALUI0  JIeTSIM
MIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBE/ICHUS, MIPOSIBIICHUS YEIOBEKOIIOOUS 1
JI0OpOCEPIEUHOCTH, yepes noa0op
COOTBETCTBYIOIIUX TEKCTOB [IJISl YTEHUS,
3aAa4 I pelIeHus, POOJIEMHBIX
CUTYyalui s 00CyKIEeHUS B Kacce;

®[I[PUMEHEHHE Ha YpPOKE HHTEPAKTUBHBIX
bopm paboThI yyalmxcs:
WHTEJJIEKTYaTbHBIX UTP, CTUMYIUPYIOIIUX
IMMO3HAaBAaTCJIbHYIO MOTHUBAIIUO
[IKOJILHUKOB; TUAAKTHYECKOTO Tearpa, Iae
MOJTyYEHHBIC Ha ypoKe 3HAHHUS
OOBITPBIBAIOTCS B TeaTpaIbHBIX
MOCTAHOBKAX; IUCKYCCUH, KOTOpPBIE HAIOT
yyammmcsT  BO3MOXKHOCTh  MpUOOpecTH
OIBIT BCACHUA KOHCTPYKTHBHOI'O JUajiora;
rpynmnoBoil paboThl WM PalbOTHI B Mapax,
KOTOPBIE YyYaT IIKOJbHUKOB KOMaH}IHOﬁ
paboTe U B3aMMOJCHCTBHIO C APYTUMH
JETHbMU,

® BKIIIOYEHUE B YPOK HIPOBEIX IIPOLENYD,
KOTOpBIC MOMOTAI0T MOJIIEPKATh
MOTHBAIMIO JIE€TEH K MOJYYEHUIO 3HAHHUI,
HaJJa> KUBAHUTO IIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B Kiacce,
IIoMoraroT YCTaHOBJICHUIO
JI0OpoKeNnaTeapHoi aTMochepbl BO BpeMs
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YpPOKa,
e opraHu3ais medcTBa MOTHBUPOBAHHBIX U

OPYAUPOBAHHBIX ydamuxcs Ha1a ux
HCYCIICBAOIIMMU OJHOKJIaCCHUKaMH,
Jarmero IIKOJIBHUKaM CoHaJIbHO
3HAYUMBbIH OIIBIT COTPYAHHUYCCTBA n
B3aMHOM IIOMOIIH,

® MTHULIUUPOBAHHC u IMoAACPIKKaA
HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH
IIKOJIbHUKOB B paMKax pCalu3allud HUMHU
HHIUBHUAYAJIbHBIX n T'pYIIIOBBIX

UCCJIEIOBATENILCKUX IPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXHOCTh MPHOOpECTH

HaBBIK  CAMOCTOSITEILHOIO  PEIICHHUS
TEOPETUUECKON poOIIEMBI, HaBBIK
reHepUPOBAHUS u othopmieHus
COOCTBEHHBIX WJEH, HABBIK YBAKUTEIBHOTO
OTHOUICHUS K qy)KUM uaesm,
opopMIIEHHBIM B  paboTax  Jpyrux
uccienoBaTesel, HaBBIK  IYOJHMYHOTO
BBICTYILJICHHS nepen ayauTopuei,

APTYMCHTUPOBAHUA W OTCTAWBAHUSA cBoei
TOYKH 3pCHHUA.

9 kiace
Ne Tema pa3gena (miam Tema Peanu3zanuu BoCIMTATE1LHOIO Koua-Bo
pasaesia, MM TeMa YPOKa) NMOTEHIHAJIA YPOKA (BHABI U (pOPMBI 4acoB
n/n AesITeJIbHOCTH)
1 | IloBTOpeHme HEKOTOPBIX | ® yCTAHOBJICHHUE JIOBEPUTEIbHBIX OTHOIICHUI 4
BOIIPOCOB Kypca 8 Kiacca. MEXIy YYMTEIIEeM U €ro Y4CHUKaMH,
2 | Pa3nen I. Teopernuyeckne | ciocoOCTBYIOLINX MTO3UTUBHOMY 16
OCHOBBI XMMHH. BOCIIPUATHIO  y4yallUMHUCS TpeOOBaHUN H
3 | Tema 1. XuMHuyecKHe peakitu. npock0  yuMTens,  MPUBJICUEHUIO  UX 3
4 | Tema 2. PacrBopel. Teopus | BHUMaHMA K O0OCyXKJaeMOH Ha ypoke 13
3JIEKTPOIUTHYECKOM AUCConUanuu. | MHGOpMaIuy, AKTUBU3ALIAH 170'¢
5 | Pa3men II. DJIeMeHTBI | I03HABATEIHLHOMN JIESITEIbHOCTH; 27
HEMETAMJILI M HMX BakHeiilmue | ®MOOYXJIEHHE HIKOJbHUKOB COOJIOAATh Ha
COeIMHEeH U ypoke OOUIeNpUHATbIE HOPMbI TOBEICHMUS,
6 | Tema 1. OOmas xapakTepuCTHKa | IpaBUIa 0o0IIEeHNS co CTapIINMHU 2
HEMETaJJIOB (yuuTensimn) u CBEpPCTHUKAMHU
7 | Tema 2. IMoarpynna kucaoposa u | (IKOJbHMKaMH), IIPUHIINAIIBI y4eOHOM 8
€€ TUIIMYHBIE ITPEJICTABUTEIIN. AUCHUILIMHBL K CaMOOPTaHU3allnm;
8 | Tema 3. Tloarpymma a3ota W e€ | ® IPUBICYCHHE BHUMAHHUS IIKOJIBHHKOB K 9
TUIIMYHBIC TPEJACTABUTEIIH. LIEHHOCTHOMY  aCIeKTy M3y4aeMbIX Ha
9 | Tema 4. Iloarpynmna yriaepoja u eé | YPOKax SBIECHHH, OpraHu3alus UX paboThI C 8
TUIUYHBIC ITPCACTABUTECIIN. moJrydya€MoOr Ha YpOKE COIHMAJIBHO 3HAYMMOUN
10 | Pa3znmea I11. MeTasisl uHdopmaneli —  MHULUMMPOBAaHUE €€ 13
11 [ Tema 1. O6mme cBoiicTBa | OOCY)KIEHHUS, BBICKA3bIBAHUA  YYaIUMHUCS 3

MCTAIJIOB

CBOETO MHEHHMsI 1O €€ MOBOIY, BBIPAOOTKHU
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Tema 2. Merauisl
MOOOYHBIX MOATPYIIIL.

TJIaBHBIX H

13 | Pazgea IV. O6mue cBeaenus 00
OPraHMYecKuX coeTHHEeHHUsIX

14 | Tema 1. Oprannyeckue
COCIMHECHUS yTiiepoa.

15 | Pazgen V. XumMus ¥ KU3HL

16 | Tema 1. BemecTtBa, BpeaHbie s
YeNIOBeKa M OKPYXKAIOUIEH Cpebl.
[Tonumepsl.

17 | Tema 2. MusnepaiibHble
ynoOpeHusl.

CBOEI0 K Hell OTHOIIICHUS;

® HMCIIOJIb30BAaHUC BOCIIUTATCIIbHBIX
BO3MOKHOCTEH COACPIKAHUS yqe6Horo
npeamMera 4Yepe3  JACMOHCTpAllUI0  ACTAM

MIPUMEPOB OTBETCTBEHHOTO, TIPa)IaHCKOTO
MOBE/ICHUS, TPOSIBICHUS YEIOBEKOIOOUS U
T00pOCEepICIHOCTH, yepes moabop
COOTBETCTBYIOIIUX TEKCTOB JJI YTCHUS,
3a/a4 JUIsl peuieHusl, MpoOJIeMHBIX CUTyalun
TSt 00CYKJIEHUs B KJ1acce,

® IPUMCHEHHWE Ha YPOKE WHTEPAKTHBHBIX
dhopm paboThl YYaIIAXCS:
WHTEJUIEKTYaIbHBIX HUTP, CTUMYIHPYIOIIHX
MO3HABATEIbHYI0 MOTHBAIMIO IIKOJHbHUKOB;
IMIAKTHYECKOTO TeaTpa, I/ie MOJyYeHHbIC Ha
ypoKe 3HAHUA OOBITPBIBAIOTCS B
TeaTpajdbHBIX  IOCTAHOBKAX;  JUCKYCCHIA,
KOTOpbI€ JAal0T Y4YalluMCS BO3MOXKHOCTb
npuodpecTu OIIBIT BEJICHUS
KOHCTPYKTUBHOTO  JWajiora; TrpyHIoBOU
paboThI UM pabOTHI B Mapax, KOTOPHIC ydar
IIKOJIbHUKOB ~ KOMaHAHOW  pabore U
B3aMMOJICHCTBUIO C IPYTUMH JICTHMU;

® BKJIFOUCHHUE B YPOK HIPOBBIX TPOIEAYD,
KOTOpBIE MOMOTAIOT MOAePKATh MOTHUBAIUIO
JIETe K MOJIYYEHUIO 3HAHHM, HATAKUBAHHUIO
MO3UTUBHBIX MEXKINYHOCTHBIX OTHOIICHUU B
KJiacce, MIOMOTAIOT YCTaHOBJICHHIO
noOpoXkeNnaTenbHOH aTMocepsl BO BpeMms
Ypoxa;

e opraHm3anus nedcrBa MOTUBHPOBAHHBIX U
SPYAMPOBAHHBIX  ydYallUXCS  HaI  UX
HEYCIEBAIOIIUMHU OJTHOKJIAaCCHUKAMH,
JAIOIIeTo IIKOJIbHUKaM COILIMATILHO
3HAYUMBIA  OMBIT  COTPYJHHWYECTBA U
B3aMMHOMN TTOMOIIIH;

® UHUIMUPOBAHUE u MOJIJIEPKKA
HCCIIEIOBATEILCKOU NEITEILHOCTU
IIKOJILHUKOB B paMKaX pealu3aluyd HUMU
WHIUBUIYATBHBIX " TPYIIOBBIX
HCCIIEIOBATENIbCKUX TMPOEKTOB, 4YTO JacT
IIKOJIbHUKAM ~ BO3MOXKHOCTBH  MPHOOPECTH
HaBBIK CaMOCTOSITENILHOTO pelieHus
TEOPETHYECKOU po0JIeMBlI, HaBBIK
TeHEpUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX
WJCH, HaBBIK YBAKUTEIBHOTO OTHOIICHHUS K
9yKUM HIesIM, O(opMIIeHHBIM B paboTax
JIpYTUX HCCienoBaTeNel, HaBbIK MMyOJIUYHOTO
BBICTYTUICHHUS nepen ayIUuTOpUEH,
apryMEHTHPOBAHMUS W OTCTaUBaHUS CBOEH
TOYKH 3PEHUS.
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