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Xumus
9 nonmoJiHMTEJILHBII KJaacc (684)
HosicuuTeIbHAA 3aNIMCKA

[IporpamMma 1Mo XMMHM Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHHUs COCTaBleHA
HAa OCHOBE TpeOOBaHMM K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTebHOU
IporpaMMbl OCHOBHOTO o0IIero oOpazoBanHus, mpezactaBieHHbx B PI'OC 00O,
AOOIT OO0 mist cnaboBuAAIMNX OOyYarOmUXCs, BapuaHT 4.2, a Takke paboueit
nporpaMmmbl Bociutanusi 'OV SO «I"aBpuiioB-SMckas KOJa-UHTEPHAT.

[Iporpamma 1o xumMuu Aa€T TpPENCTaBIEHUWE O IMeNsX, OOIeld cTpaTeruu
oOy4eHHs, BOCIUTAHUS M Pa3BUTHUS OOyYarOUIUXCsl CpeACTBAaMU OWOJIOTMM Ha
0a30BOM ypOBHE, YyCTaHABIMBAET O0O0s3aTEIbHOEC TMPEIMETHOE COJIep KaHHUE,
peIyCMaTPUBAET €ro CTPYKTYPUPOBAHKE T10 pa3jesiaM U TEMaM.

[Iporpamma 1O XUMUM  ONpPEAENSIET KOJIUYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTUKU y4eOHOTO MaTepuayia Jjisl KaKJIoro roja M3ydeHHs, B TOM YHUCIIE
JUISL  COJIEP>KATENIbHOTO HAIMOJIHEHUS Pa3HOro BHJAa KOHTPOJIA (IMPOMEXKYTOUHOU
aTTecTaluu oOy4YarolMXCsl, BCEPOCCUMCKUX MPOBEPOUHBIX PadOT, rOCyAapCTBEHHON
UTOTOBOM aTTECTAINH).

OO01as xapakTepuCTHKA Y4eOHOro npeamMera « XuMHs»

Bxknan yueOHoro npeamera « XUMHs» B TOCTHXKEHHE 1I€JIEd OCHOBHOTO OOIIEro
oOpa3oBaHusi OOYCJIOBJIEH BO MHOIOM 3HAUY€HHEM XMUMHUYECKOW HAyKH B MO3HAHUU
3aKOHOB MPUPOJIbI, B Pa3BUTHUU MTPOU3BOAUTENBHBIX CHJI OOILECTBA U CO3JJaHUU HOBOM
0a3bl MaTepUaAbHOMN KYJIBTYPHI.

Xumusi Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuia CBOE
BJIMSIHUE Ha Bce OOJIACTH YEJIOBEUECKOI'O CYIIECTBOBAHUS, 3ajjajla HOBOE BUJCHUE
MHpa, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIBTYPhI, HEOOXOIUMBIM
YCIIOBUEM >KU3HHM OOILECTBA: 3HAHWE XWMHUU CIIY>)KMUT OCHOBOHM NJ1s1 (POpMHUPOBAHUS
MHUPOBO33pPEHHUSI YEJIOBEKA, €ro IMPEACTaBICHUN O MATEpPHAIIBHOM €IMHCTBE MHPA;
BAXHYIO  poOJib  WrpatoT  (GOpMHpyeMble  XMMHUEW  MPEACTABICHHUS O
B3aUMOINPEBPALEHUAX SHEPTUH U 00 3BOJIOLMH BEHIECTB B MPUPOJIE; COBPEMEHHAS
XUMUSl HAaNpaBlieHA Ha pELIEHUE I00aNbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHUSA
YEJIOBEUECTBA — CBHIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM M  3KOJOTMYECKOU
0€301acHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUS.

B ycnoBusix BO3pacTapliero 3HAY€HHs XUMUU B JKU3HH OOIIecTBa
CYILIECTBEHHO MOBBICKJIACH POJIb XUMUUECKOT0 00pa3oBaHusl. B mnane cornupanuzanuu
OHO SIBJISIETCS OJHHM U3 YCIOBUH (OPMUPOBAHHUS WHTEUICKTAa JMYHOCTH U
TFapMOHUYHOI'O €€ Pa3BUTHS.

COBpeMEHHOMY  YEJOBEKY XHMMHYECKHE 3HAHUS  HEOOXOOUMBI ISt
npuoOpeTeHus: OOLIEKYIbTYPHOTO YPOBHS, MO3BOJIAIOIIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4YacTBOBaTb B MHOTOOOpa3HOW XH3HU OOIIEeCTBa, AJIS
OCO3HAaHMUSl BaXHOCTH PA3yMHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO M 3I0POBBIO
IpYruX, K OKPYXKaloIIeW NpUpOIHON cpene, A TIPaMOTHOTO MOBEACHUS MpH
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UCTIOJIb30BAHUU PA3JIMYHBIX MATEPUATIOB M XMMHYECKUX BEIISCTB B IOBCEIHEBHOW
KHU3HH.

XuMHUecKkoe 00pa3oBaHME B OCHOBHOHM INKOJE SIBISETCS 0a30BBIM IO
OTHOIIICHUIO K CHCTeMe OOIIero XWMHUYeCKoro ooOpasoBanus. [lostromy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO pEaIu3yeT MPHUCYIIHE OOIIEMYy XHMHUYECKOMY
00pa30BaHUIO KJIKOYEBBIC IICHHOCTH, KOTOPBIC OTPaXKarOT TOCYIapCTBCHHEIC,
OOIIIECTBCHHBIE W WHIWBUAYATbHBIC MOTPEOHOCTH. DTUM ONPEICISICTCS CYIIHOCTh
oOmiell cTpaternu OOy4YeHHsI, BOCIIUTAHUS M Pa3BUTHs OOYUYAIONIMXCS CpPEACTBAMHU
y49eOHOTO TIpeaAMETa « X UMHES).

N3ydenue npenmera:

. CHOCOOCTBYET peaiu3alMy BO3MOYKHOCTEH JUIsI CaMOpa3BUTUS U
dbopMUpOBaHUS KYJIBTYPHI JUYHOCTH, €€ 001IeH U (PYHKIIMOHATBHON TPaMOTHOCTH;
. BHOCHUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS U  TBOPYECKHUX

CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIBHON y4eOHOU NeATENbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCJIENOBAaTEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKHU3HHU, TaK U B IPOHECCUOHATBHON AESITENbHOCTH;

. 3HaKOMHUT CO CIEUU(PUKON HAyYHOTO MBILIUICHUS, 3aK/Ia/IbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIAJ1a HA €IUHCTBO IPUPOABI U YEIIOBEKA, SBJIAETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH HOJPOCTKOB;

. crnocobcTByeT  (OPMHPOBAHMIO  LEHHOCTHOTO  OTHOIIEHHS K
€CTECTBEHHO-HAYYHbIM 3HAaHMAM, K NIPHUPOJE, K UYEIIOBEKY, BHOCUT CBOW BKJIAJ B
AKOJIOTHYECKOE 00pa3oBaHue 00ydaroIIUXCsl.

Ha3BanHble HarpaBieHUsi B OOyYEHHH XMMHUU O0ECHEUMBAIOTCS CIEHUPUKOI
COIEpPKAaHMUS TMPEAMETa, KOTOPBIM SBJISAETCS NENArorTMYeCKH aJalTHPOBAHHBIM
OoTpakeHueM 0a30BOI HAYKH XUMHH HA ONPE/ICTIEHHOM 3Talle €€ Pa3BUTHSL.

Kypc XxuMuu OCHOBHOI HIKOJBI OPUEHTUPOBAH HA OCBOEHUE OOYYaIOIIMMUCS
OCHOB HEOPraHMYECKON XMMHUU W HEKOTOPBIX MOHSATUM M CBEACHUN 00 OTICIBHBIX
00BEKTaX OPraHUYECKON XUMHUH.

CrpykTypa conepkaHus npeamera chOpMHUpPOBaHA Ha OCHOBE CHCTEMHOIO
noaxona K ero m3ydeHuro. CopepkaHue CKIaAbIBAETCS U3 CUCTEMBI MOHSITHHA O
XUMHYECKOM JJIEMEHTE U BEIIECTBE U CHUCTEMBI IOHATHUH O XMMHUYECKOM PEaKIUU.
O0e 3TH cucTteMbl CTPYKTYpPHO OPraHM30BaHbl IO MPHUHIMITY MOCIEI0BATEIBHOIO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHUYECKHMX IIPEACTABICHUM pa3sHOIO YpOBHI:
ATOMHO-MOJIEKYJISIDHOTO YYEHHsI KakK OCHOBBI BCEro0 €CTECTBO3HAHMS, YPOBHS
ITepnoanueckoro 3akona J[. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YUYCHUS
O CTPOEHUU aTOMa M XMMHUYECKOUW CBSI3U, MPEACTABICHHN 00 3JIEKTPOIUTHYECKOU
JUCCOLMALMM BEUIECTB B PacTBOpax. Te€OpPETUYECKUE 3HAHUS PACCMATPHUBAIOTCSA Ha
OCHOBE SMIIUPUYECKHA TMOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIBHO OT OJTHOTO YPOBHS K JPYrOMY, BBITOJHSSA (PYHKIIMM OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEMN ITPAKTUYECKOTO PUMEHEHNUS
Y MTOJIyYEHHUS U3y4aeMBbIX BELIECTB.

Takass opraHuzamusi CoJep)KaHUs Kypca CIIOCOOCTBYET MPECTaBICHUIO
XMMHUYECKOW COCTABISIOIIEH HAay4YHOM KapTHHBI MHpA B JIOTMKE €€ CUCTEMHOU
npuponbl. TeM cambpiM  00ecrieuyMBaeTCs BO3MOXKHOCTh  (DOPMHpPOBAHUS Y
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0OyJaronuxcsi EHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJIaM TO3HAHUS
B Hayke. BaxHO Takke 3aMETUTh, UTO OCBOEHME COJIEPKaHUSI Kypca MPOUCXOAUT C
MPUBJIICYCHUEM 3HAHUW W3 paHEE H3YUYEHHBIX KypcoB: «OKpyXKaromui MHPY,
«bunonorus» n «duszuka.

KoppeknnoHHo-pa3BUBaIOIMUA TOTEHIIUAT YYE€OHOTO TIpeaAMeTa «XHUMUS»
obecrieyMBaeT BO3MOXKHOCTH JUJII TPEOJOJICHUS OOYyYaIOIUMUCS — CJIEAYIOIINX
crielupUYIECKUX TPYAHOCTEH, 00YCIOBICHHBIX CTA00BUICHUEM:

. OTCYTCTBHE Y  TOJABJISIOLIETO OOJBIMMHCTBA  OOYYAIOMIUXCS
BO3MOXHOCTH  BBISIBIISITH  MPU3HAKM XMMHYECKUX OOBEKTOB, YCTAHABJIMBATH
pe3yabTaThl U OCOOCHHOCTH MPOTEKAHUS XUMUUYECKUX TPOLIECCOB C MOMOIIBIO

3pCHHS;
. CIIO)KHOCTh YCTaHOBJICHUSI TMPUYMHHO-CIICJACTBEHHBIX CBSI3CH MEKIY
00BEKTaMU U SIBIICHUSIMH, 3aME/IJICHHOCTh U HEUYETKOCTh MX OMO3HAHHUS;
. OTCYTCTBHE BO3MOKHOCTH TOJKPEIUICHUS MOJy4aeMbIX XHMHUYECKHX

3HAHUU C IIOMOIIbIO 3PUTCIIBHBIX 06pa30B.
HPGOI[OJIGHI/IG YKa3aHHBbIX pr,HHOCTCﬁ JOJDKHO OCYHICCTBIIATBCA HA KaXKIO0M
YPOKEC YUUTCIICM B ITPOLCCCC CIICINAJIBHO OpFaHHSOBaHHOﬁ KOppCKHHOHHOﬁ pa6OTBI.

Hean uzyuyeHus y4eOHOro npeaMera « XumMus»

K  HampaBieHMIO  NEPBOCTENIEHHOM  3HAYMMOCTH NPHU  peaU3alUU
oOpa3zoBarenbHbIX  (PYHKIUI nOpeamera «XUMHS»  TPAJAMIMOHHO  OTHOCAT
(GbopMHpOBaHHE 3HAHUM OCHOB XUMHUYECKON HAyKM Kak O0JIACTM COBPEMEHHOI'O
€CTECTBO3HAHUS, NPAKTUYECKON [EATEIbHOCTH YeJIOBeKa W Kak OJHOr0 U3
KOMIIOHEHTOB MHPOBOH KYJBTYpbl. 3ajada MHpeaMera COCTOMT B (hOpPMHpPOBAHUU
CUCTeMbl XMMHUYECKMX 3HAHUN — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB H
TEOPETHUYECKUX  MOJOKEHHUM, JIOCTYNMHBIX OOOOIIEHH MHPOBO33PEHUYECKOrO
XapakTepa, s3blKa HAYKH, 3HAHUM O HAy4YHBIX METOJAX H3y4YEHHs BEIIECTB U
XUMHUYECKUX PEaKIHil, a Takke B (POPMUPOBAHUHU U Pa3BUTUU YMEHHMH M CIOCOOOB
JESITeIbHOCTH, CBA3AHHBIX C IUIAaHUPOBAaHUEM, HAONIOIEHUEM U TPOBEJICHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJIEHHEM TpaBUJl O€30MacHOro OOpaleHus ¢
BEILIECTBAMH B [IOBCETHEBHOM JKU3HMU.

Hapsagy ¢ 3TuM nenm wu3ydeHHs IpeaMeTa B NPOrpaMMe YTOYHEHBI M
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPHUOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
oOpazoBanus. Ceromns B oOpa3oBaHMM  0CO00  3HAUUMOW  TMpHU3HAETCA
HaIpaBJIE€HHOCTh OOYYEHUS Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (HOPMHUPOBAHUE
€€ MHTEJUIEKTa U 001el KyabTypbl. O0ydeHHe YMEHHIO YUYUTHCS U MTPOJI0JKATh CBOE
00pa30BaHNUE CAMOCTOSITENILHO CTAHOBUTCS OAHOW U3 BaXXHEHIINX (PYHKIMI y4eOHBIX
MPEMETOB.

B cBA3M ¢ 3TUM IIpY U3y4YEHUU IIpEeaAMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE
3HaYeHHUe MPUOOPENN TaKUE LI, KakK:

. (opMupoOBaHHE HWHTEIUIEKTYalbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO PELICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;



. HAIpaBJIIEHHOCTh  OOy4YeHUS HA CHUCTEMAaTHYeCKOe MPHOOIICHHE
yYalmxcsi K CaMOCTOSTENIbHON MO3HABATEIbHOM JEATENHOCTH, HAYYHBIM METOJaM
MO3HAHHS, POPMHUPYIOIIUM MOTHBAIIHIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUH;

. obecrieueHme yCJIOBUH, CIIOCOOCTBYIOIITHX IpUOOPETEHHIO
00YYaIOIIMMHUCS OIBITa Pa3HOOOPA3HOM NEATETHPHOCTH, IO3HAHHUS U CaMOIIO3HAHMUS,
KJTFOUCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIMH), WMMEIOIINX YHHBEPCAIbHOE
3HAYEHHE JJIS1 Pa3INYHBIX BHIOB JACATCILHOCTH;

. GopmupoBaHre  yMEHUH  OOBSICHATH W  OIICHUBATH  SIBJICHUS
OKpY’KaIOIIer0 MHpa Ha OCHOBAHWHW 3HAHWUU W ONBITA, MOJYYCHHBIX MPU U3YYCHUU
XUMUH;

. GopmupoBaHre y OOy4aromUXcs TYMaHHCTUYECKHX OTHOIICHUH,
NMOHWMAHWsI [EHHOCTH XHUMHYECKHUX 3HAHWHA I BBIPAOOTKH  SKOJIOTUYECCKH
eJIeCO00pa3HOTO TOBENEHWsI B OBITY W TPYJOBOH JEATEIBHOCTH B IIEIISX
COXpaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIIEeH MPUPOIHOMN CpE/Ibl;

. pa3BUTHE MOTHUBAIMHM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHHUIO HA OCHOBE YCBOCHHS OOIIEUEIIOBEUYECKUX [EHHOCTEH, TOTOBHOCTH
K 0CO3HAaHHOMY BBIOOpY MPOdWIISL U HAMPABJIEHHOCTH JajJbHEUIIET0 00yUeHHs.

KoppekironHsle 3a1a4u:

. Pa3BuTHe 3pUTENBHOTO, 3PUTEIBHO-OCSA3ATENLHOTO U CIYXOBOTO
BOCITPUSTHSL.

. Pa3BuTHe MpOU3BOTHPHOTO BHUMAHUS.

. Pa3Butne namsru.

. Pa3BuTHEe 1 KOPPEKITUS MBICIIUTEILHBIX OTIEPATIHA.

. [Ipeononenue BepOanu3Ma 3HaHUH.

. Pa3BuTre MOHONIOTHMYECKOW pEeUH.

. OOorarieHue akTUBHOTO M ITAaCCUBHOTO CJI0Bapsi, (GOPMUPOBAHHE HOBBIX
TTOHSITUH.

. dopMUpOBaHUE HABBIKOB 3PUTEIBHOTO, 3PUTEIBHO-0CI3aTEIBLHOTO H
CJIyXOBOT'O aHaJIN3a.

. OOyuenue mpaBuiIam 3anucu GOpMys U CEIUATbHBIX 3HAKOB.

. OOyuenue TexHuKe mpeodpa3zoBaHus POPMYIT U BEIPAKECHHM.

. dopMUpOBaHUE HABBIKOB OCA3aTEIBHO-3PUTEILHOTO OOCJIEIOBAHUS U

BOCITPUSITUSL I[BETHBIX WJIM YEPHO-0€NbIX (KOHTPACTHBIX) pelbedHBIX H300pakeHH
(wumrocTpanui, TabIui, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB, TPa(UKOB U T.I1.).

. @opMUpOBaHUE CIIEUUATBHBIX MPUEMOB OOCIEI0BAHUS U U300PAKEHUS
M3y4aeMbIX 0ObEKTOB.

. dopMupoBaHue, YTOYHEHHE WJIM KOPPEKLUUSA IPEACTABICHUM O
IpeIMETax U Ipoueccax OKpyKarollen JeHCTBUTEIbHOCTH.

. Pazgutne ¥ KOppeKuus  yMEHHsS ~ YCTAaHABJIMBATh  IPUYUHHO-
CJIEZICTBEHHBIE CBS3H.

. Pa3Butne Menkoi MOTOPUKH U 3pUTEITBHO-MOTOPHOM KOOPAUHALIWH.

. dopmupoBaHWE YMEHUH U HaBBIKOB 0€30MacHOro oOpallieHus ¢

BCHICCTBAMHU B YCJIOBUAX CJ'Ia6OBI/II[eHI/I$I.



. CoBepUIEHCTBOBAaHME  yMEHHUS  3pUTEIBHOM  OPUEHTHUPOBKHM B
MUKPOIIPOCTPAHCTBE.

MecTo yueOHOTro npeamMera « XumMusH» B y4eOHOM IJIaHe

B cucreme o6miero oOpazoBanust « XUMHs» MpU3HaHA 00s3aTEIbHBIM yUeOHbIM
peIMETOM, KOTOPBIH BXOJUT B COCTaB MpeaMeTHOM o0nacTh « EcrecTBeHHOHAayYHbIE
PEeIMETHD.

Yyebnpm mmanom (Bapuadt 1 AOOIT OOO0) Ha n3ydeHue yaeOHOTO TIpeaMeTa
«Xumus» oTBeAieHo 136 ydueOHBIX yacoB — MO 2 yaca B Heledro B 8 U 9 Kiaccax
COOTBETCTBEHHO.

YyebnpM mmanom (Bapuant 2 AOOIT OOO0) Ha n3ydeHue yaeOHOTO IIpeaMeTa
«Xumus» oTBeAeHo 136 ydeOHbIX YacoB — 1o 2 4yaca B Hexemo B 9 u 9
JOTIOJIHUTEIBHOM KJIaCCaX COOTBETCTBEHHO.

COJEP/)KAHHUE YUEBHOI'O NTPEJIMETA «XUMMSI»
9 momoOJTHHUTEJILHBIH KJIacCC

BemecTBo U XuMH4YeCKas peaxkumsi.

ITepuonuueckuii 3akoH. [lepuoanueckas cucremMa XMMHYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHECHMHU CBOWCTB
XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJWsl, KAJIBIUA U UX COCAUHCHUN B
COOTBETCTBHM C TOJOKEHHUEM 3JIEMEHTOB B [leprnoanyeckoil cucteMe U CTpOCHHUEM
UX aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOM CBS3U. THIBI KPUCTALIMYECKHUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTAIMYECKOW PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOpPraHUUECKUX BEIIeCTB (MEKIyHapOIHAS
U TpUBHAIbHASA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IUIHBIM
KJaccaM HEOPraHWYECKUX COCIUHEHHM, TEeHETUYECKas CBSI3b HEOPraHUYECKUX
BEIIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid M0 pa3IMUHBIM MpHU3HaKaM (110 YHUCITY
M COCTaBy Y4YaCTBYIOIIMX B PEaKIMH BEIICCTB, IO TeIIoBOMYy 3ddekTy, 1o
M3MEHCHHMIO CTETICHEH OKHCJICHUS XUMHYECKHX 3JIEMEHTOB, MO OOpPAaTHMOCTH, IIO
Y4acTUIO KaTajln3aTopa). DK30- U SHIOTEPMHUUYECKHE PEAKIUH, TEPMOXUMHUECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHAaTHe 00 00paTUMBIX U
HEOOpATUMBIX XMUMHUYECKHX peakiusx. [IoHsATHEe O TOMOTEHHBIX M TE€TEPOre€HHBIX
peakuusx. [louamue o xumuueckom pagrnogecuu. Pakmopwvl, 8rusAOWUE HA CKOPOCMb
XUMUYECKOU Peakyuul U NOAOHCEHUE XUMUUECKO20 PABHOBECUSL.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC peakiuu, 3JIEKTPOHHBIN OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM pEaKIUH. CocraBiienne YpPaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX ~ PEAKIMA C  HMCHOJIb30BAHWMEM  METOHa
AJICKTPOHHOTO OajaHca.



Teopus 3JIEKTPOAUTHYECKON AUCCOUMALMH. DJIEKTPOJIUTHI U HEIJIEKTPOJIHTHI.
Kartvonbl, aHvoHbl. MexaHW3M AMCCOLMALMM BELIECTB C Pa3IMYHBIMU BHJIAMU
XUMHU4eckoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMeEHa. YCJIOBHS MPOTEKAHUS PEAKIMHA MOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HWOHHBIE YypaBHEHHs peakuuil. CBOHCTBA KHCIOT,
OCHOBAaHHM M CoOJIel B CBETE MPEACTABICHUN 00 AIEKTPOIUTHUECKON JAUCCOLMALINU.
KauecTtBeHHble peakuiuu Ha MOHBL. [loHsamue o cuopoause co.eil.

XHWMHUYECKUI 3KCHEPUMEHT: O3HAKOMIIEHHE C MOJEISAMHU KPUCTALTMYECKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (rpaduTa u anmasa),
CJIIOXKHBIX BEILECTB (XJIOPUAA HATPUs); HCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH
XUMUYECKOM pEeakuuu OT BO3JEHUCTBHUS pPa3IUYHbIX (DAKTOPOB; HCCIEI0BAaHUE
AJIEKTPOINPOBOJIHOCTH  PAaCTBOPOB  BEILECTB, NpoLecca AMCCOUMALMHA  KHCIIOT,
niesioyeil U coyied (BO3MOXXHO HCIOJIb30BAaHUE BHUIEOMATEPUAJIOB); IPOBEIACHUE
OTBITOB, WJUIIOCTPUPYIOLIUX TMPU3HAKK NPOTEKAHUS peakUuil HMOHHOro OOMEHa
(oOpa3oBaHue ocagka, BbIICIEHUWE Tra3za, O0pa30BaHHWE BOJIbI);  OIBITOB,
WUIIOCTPUPYIOUIUX ~ NPHUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIMM
(ropeHue, peakuMu pa3joXKEHUs, COCAUHEHMs); paclo3HaBaHHE HEOPTraHMYECKHX
BEIIECTB C IIOMOLIBIO  KA4YeCTBEHHBIX pEakUUMid HAa  HMOHBI;  PEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanibl 1 MX COeIMHEHUS.

O6mast  xapaktepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (U3HYECKHEe CBOWCTBA IMPOCTHIX
BEILIECTB — TraJIOr€HOB. XMMUYECKHUE CBOMCTBA Ha MpUMeEpe XJyiopa (B3auMOIeHCTBHE
C MeTajulaMH, HeMeTalaMu, mienodamu). XiiopoBojgopoa. ColiiHas KHCIIOTA,
XUMUYECKUE CBOMCTBA, MOIyYeHUE, MpUMEeHeHHe. [[eficTBre X10pa U XJIOpOBOAOPOa
Ha OpraHu3M 4ejioBeKa. BajkHelime XJI0puIbl M X HaXOXKIECHUE B IPUPOJE.

OO6mast xapaktepucTika a1eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIEC CTENIEHNU OKUCIICHUS.

Crpoenue u (pu3HuecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIIO POJa U CEpPHI.
AnnoTponHble MOAU(PUKALUU KHUCIOpoAa U cepbl. XMUMHUYECKHE CBOWCTBA CEpHI.
CepoBonopoJi, cTpoeHue, pu3nyecKkue U XuMudeckue cBoiicTBa. OKCUABI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, PU3NYECKUE U XUMHUECKHE
cBoiicTBa (OOIIME Kak TMpEACTAaBUTENS Kjacca KUCIOT U crenuduueckue).
XHUMHUUYECKUE PEAKLMH, JIEKAUME B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJy4YEeHHS
cepHoi KucHoThl. [Ipumenenue. Coiu cepHOIl KMCIIOThI, KAYECTBEHHAsI pEaKIUsl Ha
cynbdar-uon. HaxoxzaeHue cepbl M €€ COEAMHEHUN B mpupoae. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH Ccpeibl COEIWHEHUSIMH Ccepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmast xapaktepucThka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B MpHUpojae, GU3NYECKUE M XUMHUYECKHE CBOMCTBA.
KpyroBopot a3ora B npupoje. AMMHUaK, ero (pusnueckue U XMuMHYeCKUE CBOICTBA,
noisyueHue u mnpuMmeHenue. Coilud aMMOHHUSA, HX (U3NYECKHE M XUMHUYECKHE
CBOMCTBa, NnpuMeHeHue. KauecTBeHHass peakuuss Ha HOHBI aMMOHMS. A30THas
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KHCJIOTa, €€ TMoJyudeHue, (u3udeckne W XUMUYECKHE CBOWCTBa (0O0IME Kak
NpeiCcTaBUTENd Kilacca KUCIOT W crnenuduyeckue). Vcnonb3oBaHHe HUTPATOB U
coJiei aMMOHHSI B Kaue€CTBE MHUHEPAIbHBIX yN0OpeHHi. XUMHUYECKOe 3arpsi3HEHUE
OKpYXalollled Cpelbl COCNUHEHHUSIMU a30Ta (KUCJIOTHBIE MJOXKIU, 3arpsi3HEHUE
BO3/lyXa, TOYBBI U BOJOEMOB).

docdop, amuiorponHbie Mogudukamuu Gocdopa, bU3HIECKHE U XUMHUYECKUEC
cBoiictBa. Okcun docdopa(V) u pochopnas kucnora, pu3MuecKue U XUMUYECKUE
cBoiicTBa, monyudeHue. Hcmonb3oBanue ¢ocpaTtoB B KadyecTBE MHUHEPATbHBIX
YIOOpECHHIA.

OOmass xapaktepuctuka 3eMeHTOB IVA-rpymnmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

Yraepon, amuioTpomHble MOIM(UKAIMK, pPACIPOCTPAaHEHHE B MPHUPOJE,
bu3nUecKkue W XUMHUYECKHe cBoicTBa. Anmcopomms. Kpyrosopor yriaepoma B
npupoje. OKcuabl yriaepojaa, ux Qpu3nyeckue u XMMUYECKHe CBOMCTBA, JICHCTBUE HA
KUBBIC OpPraHU3MbI, TMOJYYCHHE U TPUMEHEHHE. OIKOJOTHYECKUE MPOOIEMBI,
CBs3aHHBIE ¢ okcuaoM yriaepoja (IV); rumoresa riiod6abHOTO MOTEIICHUS KIMMATa;
MapHUKOBBIN 3P deKT. YToapHas KUCIOTa U €€ COJU, UX (U3UYECKUE U XUMUYECKUE
CBOMCTBA, TMOJIydueHHEe U npuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHauanbHbIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIUHEHUSX
yriaepoja (MeTaH, 3TaH, 3THJIEH, alleTHIIEH, 3TaHOJM, TJIMUEPUH, YKCYCHAasi KUCIIOTA).
Hx cocmas u xumuueckoe cmpoenue. 11oHsiTE 0 OMOTOTUYECKN BaXKHBIX BELIECTBAX:
KUpax, Oeskax, YIJIeBOJaX — W MX POJM B KM3HU 4elloBeKa. Mamepuanvroe
eOUHCMBO OP2AHUYECKUX U HeOPSAHUYECKUX COCOUHEHU.

KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, TIOJyYCHHE H
npumeHenue. CoequHeHus: KpeMaus B npupoje. O0mue npeactaBieHuss 00 OKCHuae
kpemaus (IV) u kpemaueBor kuciore. CHIMKAThl, UX HCIOJb30BaHHE B OBITY,
MEIULMHE, MPOMBILUIEHHOCTH.  BadicHeliwue  cmpoumenvbHble  MAamepuanvl.
Kepamuxa, cmekio, yemenm, OemoH, owcene30bemon. Ilpodremvr 6Gezonacnozo
UCNONIL306AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUI JKCIEPUMEHT: M3yuyeHHEe OOpaslloB HEOPraHWYECKHUX BEIIECTB,
CBOWCTB COJITHOW KHMCJIOTBI; IIPOBEJAECHUE KAUECTBEHHBIX PEAKIU HA XJIOPUI-UOHBI U
HaOJI0JICHUE TPU3HAKOB WX MPOTEKAHUS;, OMBITHI, OTpakaronue ¢GU3NYECKUe U
XUMHUYECKHE CBOMCTBA TaJOT€HOB M HMX COEAMHEHUN (BO3MOXKHO MCIOJIb30BAHHE
BUJICOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3laMu XJOpPUAOB (TaJOreHUAOB);
O3HAaKOMJIEHUE ¢ Oo0Opa3liaMu CEpbl U €€ COCAMHEHUSMHU (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB); HAOIOJICHUE Tpoliecca OOYIJIMBaHMS caxapa IOoj JeHCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI; HU3YYECHUE  XHMHUYECKUX  CBOMCTB
pa30aBIEHHON CEpHOM KHUCJIOTHI, MPOBEJACHNUE KAYECTBEHHOW peakiuu Ha Cylbdat-
MOH W HaONIOJIcHUE TpHU3HAaKa €€ MPOTEeKaHUsS; O3HAKOMJICHHE C (U3UYECKUMU
cBoiicTBamu a3zoTa, (ochopa m ux coeAWHEHW (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEPHAIIOB), 00Opa3aMu a30THBIX W (POCPOpPHBIX YTOOpEHUM; MOTydeHHE,
coOupanue, pacrmo3HaBaHWE W H3yYEHHE CBOWCTB aMMHUaka, NPOBEJICHUE

8



KaueCTBEHHBIX PEAKIMil Ha MOH aMMOHUS U PochaT-uoH U U3ydeHUE MPU3HAKOB UX
NPOTEKAaHUs], B3aMMOJCHCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHCJIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); U3y4YEHUE MOZENEN
KPUCTANIMYECKUX PEIIEeTOK anmasza, rpadura, (QymiepeHa; O3HAKOMIIEHUE C
IpoLIECCOM  aICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTa3a; IMOJy4YyeHHEe, COOMpaHHue, pacro3HaBaHUE U M3y4YCHUE
CBOMCTB YIJVIEKMCJIOTO ra3a; MPOBEJCHHE KAaueCTBEHHBIX pEaklMii Ha KapOoHAT- U
CUJINKAaT-HOHbl W W3YyYECHUE TMPU3HAKOB HX MPOTEKAHHS; O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIBHBIX 33/1a4
1o Teme «BakHenIne HEMETaIbl U UX COCTUHEHHUS.

MeTajuibl 4 UX COCAMHEHMS.

OO6m1ast xapakTepUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAHUU
ux mnosoxeHnsa B Ilepuomnueckoi cucreme Xumuyeckux odnemeHros [, .
MenneneeBa u cTpoeHusi aroMoB. CTpoeHHE MeTayuioB. Metaminueckas CBsI3b U
METAJIMYECKash KPUCTAINIMUECKAsA PEIIETKA. DIEKTPOXUMUUYECKHUIN Pl HANPSKEHUI
Meran JioB. DuU3MUYECKMEe W XUMUYECKHE CBOMCTBA MeTauioB. OOIIMe CrocoOsl
noyty4eHusi MeTayyioB. [loHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT Kopposuu. CruiaBbl (CTajidb, YyryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE
B OBITY U TIPOMBIIIVICHHOCTH.

[[lenounbie MeTamibl: nojoxxkeHue B lleproanyeckoil cUCTEME XUMHYECKUX
anemeHToB JI. M. MeHneneeBa; CTpOCHHME HX aTOMOB; HAXO0XJAECHUE B TPHUPOJIE.
®u3znyeckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKkcuuabl u
TUAPOKCHUIBI HATpUS U Kalus. [I[puMeHeHre MeI0UHbIX METAIJIOB U X COCTUHECHMUIA.

[[lenoyno3emenbpHble METAUIbl MarHMi W KalblMA: IIOJOXEHUE B
Ilepnognueckoi cucreme xumuyeckux aneMeHToB J[. 1. MenneneeBa; ctpoeHue ux
aTOMOB; HaxOXJeHHUE B mpupoae. OPU3NUECKNEe U XUMUYECKHUE CBONCTBA MarHusi W
KabIus. Baxuele coeTMHeHUS KabIus (OKCHJ, THUIPOKCUI, coH). JKeCTKOCTh
BOJIbI U CITOCOOBI €€ YCTPaHESHHUSI.

AmomMuHMN: Tionoxkenne B Ilepronueckoil cuctreMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa; cTpoeHue aroma; HaxoxiacHue B mnpupoge. dusznueckue u
XUMUYECKHUE CBOMCTBA amtoMHUHMS. AMQOTEpHBIE CBONCTBAa OKCHAA U THUAPOKCHIIA
ATIOMHUHUSL.

Keneszo: nonmoxenue B llepruoanyeckor CUCTEME XMMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa; CTpoeHHME aroMa; HaxOoXIeHHe B npupoae. dDusnmyeckue u
XUMUYECKUE CBOMCTBA kene3a. Okcuabl, Tuapokcuasl u conu xenesa (II) u xenesa
(IIT), ux coctas, CBOWCTBA U MOITYYEHUE.

XUMHUYECKUI HKCIIEPUMEHT: O3HaKOMJIEHHE C o0Opa3lamMu MeTal- JIOB U
CIJIaBOB, MX (PU3NYECKUMHU CBOMCTBAMU; U3yUCHHUE PE3YJIbTaTOB KOPPO3UU METAIIIIOB
(BO3BMOXKHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJblUsS M HATPUS C BOAOW (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEPHUATIOB);
HCCJIEIOBAHUE CBOWCTB JKECTKOM BOJIBI; MPOLIECCA TOPEHUS XKeEJIe3a B KHUCIO- POJIE
(BOBMOKHO  HCHOJb30BAaHWE  BHUIAECOMATEpPUATIOB);  MPU3HAKOB  NPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI (MarHus, KaJblMs, aTIOMUHUS, ITMHKA, xene3a(ll) u
xenesa(lll), menu(Il)); HaGmromeHre U onMcaHKE TPOIIECCOB OKPAIIMBAHUS TIJIAMCHH
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MOHAMU HATpUS, Kalusi U KaJdbIus (BO3MOXXHO HCIOJIb30BaHUE BHUICOMATECPUAIIOR);
uccienoBaHue aMm(pOTEPHBIX CBOMCTB TMJIPOKCUIA ATIOMUHUS U TUIPOKCUAA ITUHKA;
pEelIeHNEe SKCIEPUMEHTAIbHBIX 3a7ady 1o TeMme «BaxHelme MeTaibl U UuX
COCIMHEHUSD.

XUMHA U OKPYKAOIIAaA cpejaa.

HoBble Matepuansl u TexHOJOruu. BemiecTBa U mMaTepualibl B TOBCEAHEBHOM
KU3HM YelloBeKa. XUMHUS U 370poBbe. be3zomacHoe HCHOMb30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas momomis TpW XHMHUYECKHX OXKOTaxX U
orpaBiieHUsX. OCHOBBI SKOJOTUYECKOW TPaMOTHOCTH. XHMHUYECKOE 3arpsi3HCHUE
OKpY’Karolen cpennl (mpenenbHas aonyctuMas KoHueHTpanus BemectB — [1JIK).
Ponp xumum B penieHun SKOJIOTHIECKUX MPOOIIEM.

[IpupogHbie WCTOYHUKH YTIIEBOIOPOIOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI X TIEPEPAOOTKH, UX POJIb B OBITY U TIPOMBITIUICHHOCTH.

XUMHUYECKHUH HKCIIEPUMEHT: U3yUyeHHUE 00pa3Ii0B MaTepUaIoB (CTEKIIO, CIIJIaBbI
METaJUIOB, MOJIMMEPHBIE MAaTEPHAIIBI).

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeIMEeTHBIX CBS3€H MPU M3YYECHUU XUMHUU OCYIIIECTBIISACTCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U MOHITHM,
ABJISIFOIIUXCSI CUCTEMHBIMU JUISI OTACJIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHBIE TOHATHS: HAay4YHBIA (haKT, THIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KIacCH(PUKANMs, TEPUOAUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, H3MEPEHHUE, MOJICITb, SIBIICHHE, TAPHUKOBBIA 2P (DEKT,
TEeXHOJIOTHsI, MaTepuaibl. Ou3uka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
HYKJIUA, M30TOIBI, pPaJIUOAKTHBHOCTh, MOJIEKyJla, DJICKTPUUYECKHA  3apsj,
MIPOBOJTHUKH, TIOJTYIIPOBOJHUKH, IHUAJICKTPUKHA, (DOTODIEMEHT, BEIIECTBO, TEIIO,
o0beM, arperaTHO€ COCTOSHHME BEIIeCTBa, Tra3, pacTBOp, PaCTBOPUMOCTb,
KpUCTaJUTMUECKasi PEelIeTKa, CIJIaBbl, (PM3MUYECKUE BEIMYMHBI, CIUHUIIBI U3MEPECHHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, MJIAHETHI, 3Be3/1bl, COJHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, IKOCHUCTEMA, MHUHEPATLHBIC
yA0OpEeHHSs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTA TEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJIbI, TOJE3HBIE
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBTATbBI OCBOEHMSI YUYEBHOI'O
IMPEJIMETA «XUMMS»

JInYHOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIC  pEe3yJbTaThl OCBOCHHUS  Y4eOHOro mpeaMeTa  « XUMUS»
JOCTUTAIOTCS B €IMHCTBE yUeOHOW M BOCIIMTATEIBLHOM JICATSIBHOCTH B COOTBETCTBHH
C TPaJULUOHHBIMH POCCHHCKMMH COLMOKYJIBTYPHBIMH M JTYXOBHO-HPaBCTBCHHBIMH
IIEHHOCTSIMHU, IPUHATHIMH B OOIIECTBE MpaBHJIAMH M HOPMaMH IIOBEACHHUS U
CIIOCOOCTBYIOT — INpOIIECCaM  CaMOIIO3HAHMS, CaMOPa3BUTHS M COIMAIM3alUN
00yJarommxcs.

JIMYHOCTHBIC PE3yJbTAaThl OTPa)karoT C(HOPMUPOBAHHOCTH, B TOM YHCJIE B
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YacTHu:

Ilampuomuueckozo 80CNUMAHUSL. LIEHHOCTHOTO OTHOILICHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIE/INI0, TOHUMAaHHUS
3HAUYEHUS XUMUYECKOM HAyKH B KM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTU
BJQJCTh JIOCTOBEpPHOM HUH(MOpMAIMEN O TEPEeNOBBIX JOCTHKEHHUSIX U OTKPBITHUSIX
MHUPOBOM M OTEHYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTPOMCTBE MUpa U OOIIECTBA.

I'pasicoanckoeo eocnumanus. TPEACTABICHUS O COLHUAIBHBIX HOpMax H
MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUM B  KOJUIEKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-HCCIEI0BaTEIbCKOM,
TBOPYECKOM W JAPYruxX BHUJAX JACSATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€SITEIbHOCTH TpPHU BBHIMOJIHEHUM YYEOHBIX, MO3HABATEIbHBIX 3ajad,
BBITIOJIHCHUH ~ XUMUYECKUX  OKCIIEPUMEHTOB, CO3MaHUM YYCOHBIX TIPOEKTOB,
CTPEMJICHHUSI K B3aUMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B MPOIECCe ATOW Yy4eOHOMU
NEATEIIbHOCTH; TOTOBHOCTH OLIEHHBaTh CBOE TMOBEACHUE U IIOCTYIKH CBOUX
TOBApUILEH C TO3WIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MOCTYIIKOB.

Llennocmu nHayyno2o nO3HAHUSL:

1)  MHUpPOBO33PEHYECCKMX MPEJACTABICHHA O BEIIECTBE W XHUMHUYCCKON
peaKkuuu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTUSI HAyKU U
COCTABJIAIOIIMX OCHOBY JUIsl TOHMMAaHUSI CYHUIHOCTH HAy4YHOM KapTUHBI MUDA;
MPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBSI3IX
YeJIoBeKa ¢ MPUPOIHON Cpesion, O pOIM XMMUU B MO3HAHUHU STUX 3aKOHOMEPHOCTE;

2)  TO3HABATCIIbHBIX MOTHBOB, HANpPABJICHHBIX Ha IIOJYYCHHE HOBBIX
3HAHUW MO XUMHH, HEOOXOIUMBIX JJIsi OOBSCHEHUS HAOJI0JaeMBIX MPOLIECCOB U
SIBIICHMI;

3) MO03HABATENLHOM, WH(OOPMAITMOHHONW M YUTATEILCKOU KYJIbTYPhI, B TOM
YHCJIE HaBBIKOB CAMOCTOSITEIBHOM pPabOThl C Y4EOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYpPOM, JIOCTYIHBIMA TEXHUYECKUMH CPEJICTBaMH  HMH(GOPMAIIMOHHBIX
TEXHOJIOTHUI;

4)  wuHTepeca K OOYYCHHIO U MMO3HAHMIO, JTFO003HATEILHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K caMO00pa30BaHMIO, TPOCKTHOM M MCCIIEIOBATEIBCKON NeATEILHOCTH,
K OCO3HAaHHOMY BBIOOpPY HAIIPaBICHHOCTH U YPOBHS 00YUYEHUS B JaIbHEHUIIIEM;

Dopmuposanusi  Kyibmypsl — 300p0O6bs:  OCO3HAHUS UEHHOCTH  KU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0pOBBIO, YCTAHOBKU Ha 3JI0POBBIM 00pa3
KU3HU, OCO3HAHUS TOCJICICTBUN M HEMPUITUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
aJKOTOJIsI, HApPKOTUKOB, KypEeHHUs), HEOOXOIUMOCTU  COOJIFOJCHUS  MPaBUII
0€30IMacHOCTH MpHU OOpaIeHUd C XMMHUYECKHUMHU BEIIECTBAMHU B OBITY M peaIbHOM
KU3HU;

Tpyoosoeo socnumanus. WHTEpPECA K MPAKTUUECKOMY M3yUEHUIO TTpodeccuii u
TpyZAa pa3IuyHOro PoJia, YBAKEHUE K TPYAY U pe3ysibTaTaM TPYAOBOU JESITEIbHOCTH,
B TOM YHCJI€ Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUN MO XMUMUU, OCO3HAHHOTO
BBHIOOpAa WHIMBHIYAJIbHOW TPACKTOPUU TMPOJODKEHHUs] 00pa3oBaHHsl C Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB H
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MOTPEeOHOCTEH;  ycmenmrHoW Tpo(PecCHOHANBbHON  MEATeTbHOCTH W Pa3BUTHUSA
HEOOXOAUMBIX YMEHUI; TOTOBHOCTh a/IallITUPOBATHCS B IPO(ECCUOHATIBHOM CpenE;

IKoN102U1ecK020 80CNUMAHUL:

1)  9KOJIOTHMYECKH IeNIeCOO0Pa3HOTO OTHOMICHUS K MPUPOJIE KaK UCTOYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CYLICCTBOBAHUs, IIOHUMAHUS LIEHHOCTH 3JI0POBOIO U
Oe3omacHOro o0Opas3a KHU3HH, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY
(¢u3nueckoMy M IICUXMYECKOMY 370POBbIO, OCO3HAHUS LIEHHOCTH COOJIIOJICHUS
npaBuil 0€30MacHOr0 MOBEICHUS MPU padOTE C BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJEH;

2)  CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJydaeMble MPU M3YYCHUU XUMUH,
JUISl PEIIEHUs 3a/1a4, CBSA3aHHBIX C OKPYXAOIIEH NPUPOJHOM CPEIOW, IMOBBILICHUS
YPOBHSI ~ DKOJIOTHYECKOW  KYyJbTYpbl, OCO3HaHUS  TIJIOOAJIBHOIO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHS IOCPEACTBOM METOI0B XUMHUH;

3)  DKOJOrMYEeCKOTO MBINUICHHS, YMEHUS PYKOBOJICTBOBAaTbCSI UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOW U COLIUAIBHON ITPAKTHKE.

CrnenuajbHble THYHOCTHBIE PE3YJIbTAThI:

° YMEHHUE CONOCTABIISITh 3pUTEIIBHBIE BIIEYATIICHHSI C YUETOM IOTYYEHHBIX
3HaHUH 00 OCOOEHHOCTSX CBOErO 3PUTENIBHOTO BOCIHPHATHUS, HAa OCHOBAHUU
COPMHUPOBAHHBIX MPEJCTABICHUN O TMpeAMETax U SBICHMUSIX OKpY)Karollen
NENCTBUTEIBHOCTH;

° c(hOpMHUPOBAHHOCTh MOTHBALlUM K OOYYEHUIO U IIeJICHANPABICHHOU
MMO3HABATEIbHOMN JIEATCIbHOCTH;
° CIIOCOOHOCTh K OCMBICIEHUIO U Tu(dPepeHInann KapTUHbl MUpa, €€

BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aluy.

MeTanpeaMeTHblie pe3yJbTaThl

B cocraBe wmeTanpenMETHBIX PpE3yJbTATOB BBIACISAIOT 3HAYUMbBIC TS
dbopMHUpOBaHUST MUPOBO33pPEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOPHs, MPUHIIUII,
runoresa, Gpakt, CUCTeMa, MPOoIecC, SKCIEPUMEHT U JIP.), KOTOPbIE MUCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MpeaIMeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHHUM U3 ATUX
npeaMeToB (popMupoBaTh MpEACTaBICHUE O IEJIOCTHOM HAyYHOW KapTWHE MUpa, U
VHUBEpCaJbHbIe y4YeOHBbIC JeHCTBUS  (MMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
pPETyJISTUBHBIE), KOTOpble oOecneunBaloT  (OPMHUpPOBAHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM MeSTEIBHOCTH.

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHUS Y4YEOHOTO TIpeaMeTa «XUMUsD»
OTpaXKaloT OBJIAJICHUE YHHBEPCAIbHBIMUA IT03HABATEIBHBIMA JICHCTBUSIMHU, B TOM
qHcIe:

baszosvimu nocuveckumu oeticmeusamu:

1)  yMeHHEM WCHOIB30BaTh MPUEMBI  JIOTHUECKOTO MBIIUICHUS —IIPH
OCBOCHHMH 3HAaHWUW: PACKPHIBATH CMBICT XUMHUYECKUX TOHATUH (BBIAEIATH WX
XapaKTepHbIC TPHU3HAKH, YCTAHABIMBATH B3aWMOCBSI3b C JAPYTHMH TIOHSITHSIMU),
WCIIOJIH30BATh MOHSATUS i1 OOBSICHEHUSI OTACIBbHBIX (DAKTOB W SBJICHHI; BHIOMPATH
OCHOBAaHMS U KPUTEPHUH IS KIACCU(PUKAINYA XUMHUYECKUX BEIMIECTB U XUMHYECKUX
peaKiuii, yCTaHABIMBATh MPUIMHHO-CIEJCTBEHHBIE CBSI3U MEXIYy OOBbEeKTaMHu
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U3Y4YEHUS; CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JEIYKTUBHBIE, IO
aHAJIOTUM); 1eNIaTh BBIBOJIbI U 3aKIIIOUEHHUS;

2)  yMCHHEM IPHMEHATh B IMPOIECCE MO3HAHUS MOHATHSA (NMPEIMETHBIC U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3YyEMbIE B XHUMMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMHUHU MOJCJIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HaK (CUMBOJ OJJIeMEHTa), XHUMHuYeckass ¢opMyla U YypaBHEHHUE
XUMHUYECKON peakiMy — MPU PElICHUU Y4eOHO-TIO3HABATENbHBIX 337a4; C YYETOM
TUX MOJIEJBHBIX MPEICTABICHUN BBIABIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC
NPU3HAKU M3YYaeMbIX OOBEKTOB — XMMHUYECKHUX BEHIECTB M XUMUYECKUX PEaAKIINIA;
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJIEICTBEHHBIE  CBA3U WU
MIPOTUBOPEYMS B W3Y4YaEMBIX MpOLECCaX M SIBICHUSAX; MNpearatb KpUTEpUU IS
BBISIBJICHHS 3TUX 3aKOHOMEPHOCTEH W NPOTUBOPEUMIA; CAaMOCTOSITENIbHO BBIOMPATH
croco0 pelieHus yueOHOM 3a7aud (CpaBHMBATh HECKOJBKO BAapUAHTOB PEILCHUS,
BbIOMpaTh HamOojee MNOAXOMAUIMM C Y4ETOM CaMOCTOSTENbHO BBIJEIECHHBIX
KpUTEPHUEB);

ba3zosvimu uccneoosamenvckumu oeticmeusmu.:

1)  yMEHHEM WUCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B  KadyeCTBE
MHCTPYMEHTA MO3HAHUS, a TAKXKE B KAUYECTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3bI
I10 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

2)  TpUOOpETCHUE OMbBITA MO TUIAHUPOBAHUIO, OPTAHU3AIUH U TIPOBEICHUIO
YUYEHUYECKUX JKCIIEPUMEHTOB: yMEHHE HaOmoIaTh 3a XOJOM Ipollecca,
CaMOCTOSATENIbHO TPOTHO3MPOBATh €ro pe3yibTaT, (hopmMyaupoBaTh 000OIIECHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTYET O
MpoJIeJIaHHOM padoTe;

Pabomotu c ungpopmayueti:

1)  yMmeHueM BBIOMpATh, AaHAIM3UPOBATH M HHTEPIIPETUPOBATH HH(DOPMAITUIO
pa3IMyYHBIX BUIOB U (POPM MpPENCTaBICHMS, MOIYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAs JUTEepaTypa XUMMHUECKOTO CO/Iep KaHUs, CIIPAaBOUYHbIE TOCOOUS,
pecypcsl MHTepHETa); KpUTUUECKH OLIEHWBATH NMPOTHUBOPEUMBYIO U HEJIOCTOBEPHYIO
uH(dOpMaIHIO;

2)  yMEHHEM NPUMCHATh Pa3IMYHbIC METOJbI W 3alpOChl MPU TOUCKE U
otbope nH(pOPMALIMU U COOTBETCTBYIOUIUX JIAHHBIX, HEOOXOAUMBIX JJIsl BHIITOJIHEHUS
y4eOHBIX M MO3HABATEIbHBIX 3a7au ONPEAENIEHHOrO THUIIA; MPUOOPETEHUE OIbITa B
0o0JlaCTH  MCHOJB30BAHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJBTYpOH aKTMBHOI'O HCIIOJb30BAHUS PA3IUYHBIX MOUCKOBBIX CHUCTEM;
CaMOCTOSTENIbHO BBIOMpPaTh ONTHUMANbHYIO (DOpMy mpeacTaBieHus MHOpMauu U
WUTIOCTPUPOBATh  pEllaeMble 3aJaud  HECIOXKHBIMU CXEMaMH, JuarpaMmami,
apyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

3) yMCHHEM WCIOJIb30BaTh W AaHAJIU3UPOBATh B TIpoIllecce YYCOHOU W
HCCIIEIOBATENIbCKON JAESITEIbHOCTH WH(OPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOAHOMN CPEBI;

Vuueepcanonvimu KOMMYHUKAMUBHBIMU OCUCTBUAMU:

1)  yMmeHHeM 3a1aBaTh BONPOCHI (B XOJ€ auajora W/WiIH AMCKYCCHH) TIO
CYLIECTBY 00CYyX1aeMOi TeMbl, (POpMyYIHpPOBaTh CBOM MPEIIOKEHNUS OTHOCUTEIBHO
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BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4H;

2)  TUpuOOpeTeHWE OmbITa TPE3CHTAIlMA  PE3YJIbTAaTOB  BBIMOJIHEHHUS
XUMHUYECKOTO JKCIEpUMEHTa (Ja00paTOpHOIO OIBITA, J1A0OpAaTOPHOU pPadOTHI MO
MCCJIEJOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MTPOEKTA);

3)  3aUHTEpPEeCOBaHHOCTh B COBMECTHOH CO CBEPCTHHUKAMH MO3HABATEILHON
U MCCIEA0BATEIbCKON JEATENIBHOCTH MpPH PEIICHWH BO3HUKAIOLIMX MpoOIeM Ha
OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIAaCOBAHMS MO3UIMI (0OCyxkaeHus, oOMeH
MHEHUSIMH, «MO3TOBBIE  IITYPMbBI», KOOPAWHAIIMS COBMECTHBIX  JCHCTBHIA,
ONpeJEeIeHUE KPUTEPUEB 10 OLICHKE KaY€CTBA BBIITOJIHEHHON PabOThI U 1. );

Yuueepcanvnvimu pecyiamusHviMu OeUcmeusmu:

1)  yMeHHWEM  CaMOCTOSITENILHO  ONPEACTATh  LENH  JCSTEIbHOCTH,
IUIAaHUPOBATh,  OCYIIECTBIISITh,  KOHTPOJUPOBATH W  HPU  HEOOXOAMMOCTU
KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BbIOMpaTh Hambosee 3¢ (EeKTUBHBIE CIIOCOOBI
pelieHus y4yeOHbIX W TO3HABaTENIbHBIX 3aJ]ad, CaMOCTOSITEIbHO COCTABIIATH WU
KOPPEKTUPOBATh NPEIOKEHHBIN aJrOpUTM JIEUCTBUN NPHU BHIOJHEHUH 33aJaHUI C
y4€TOM TOJY4YEHHUs HOBBIX 3HAHUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX MU
peakMsIX; OLEHUBATh COOTBETCTBUE IIOJIyUEHHOTI'O PE3ysbTaTa 3asBJICHHOM LENH;

2)  yMEHHEM HCIOJb30BaTh M aHAIU3UPOBATH KOHTEKCTHI, TIPE/IIaracMbIc B
YCJIOBUH 3aJIaHUM.

ChnenmnajbHble MeTanpeAMeTHbIE Pe3YJIbTAThI:

° YMEHHUE UCIOJIb30BaTh COXPAHHBIE AaHAIM3ATOPbl B PA3IMYHBIX BUIAX
nesTenbHOCTH (yueOHO-II03HABATEIbHON, OPUEHTUPOBOYHOM, TPYAOBOM);

° MPUMEHATh  3PUTENIBHO-0CS3AaTENbHbI  cnoco0  o0cienoBaHud |
BOCIIPUATHS;

° YMEHHUE TO0JIb30BaThCA COBPEMEHHBIMU CPEACTBAMU KOMMYHUKAIUH,
TU(IOTEXHUUECKUMU CPEICTBAMHU, IPUMEHSAEMBIMU B Y4€OHOM IPOLIECCE;

° YMEHUE IUIAHUPOBATh IPEAMETHO-NIPAKTUYECKHE JEHCTBHUS C Y4ETOM
MMEIOILET0Cs 3pUTENIBHOIO TMAarHo3a B COOTBETCTBHUHM C ITOCTABICHHOM 3a1a4ei;

° YMEHHE NpPOSBIATH B KOMMYHHUKAaTHMBHOW [€ATEIbHOCTH, aJCKBaTHBIC
CUTYaIlNH, HeBepOabHbIe (DOPMBI OOIIICHMUS;

° YMEHHE BECTHU CaMOCTOSITENbHBIN MOUCK HH(POpMaLUY;

° CIIOCOOHOCTh K  MPeoOpa3oBaHHUIO, COXpPAHEHUIO U Tepenaye
uH(pOpMalnH, MOTYYEHHON B pe3yiIbTaTe YTCHUS WU ayAUpPOBaHUS;

° CIIOCOOHOCTh Y4YacTBOBAaTh B PEUYEBOM OOIIEHUHU, COOJI0O/Ias HOPMBI
pPEYEeBOro 3TUKETA, aIEKBATHO UCIOJIb30BATh KECThl 1 MUMUKY;

° CIIOCOOHOCTh OILICHMBATh CBOIO PE€Ub C TOYKHU 3PEHUS €€ COAep KaHuf,
A3BIKOBOT0 O(POPMIICHHUS;

° yMEHUE HaXOAUTh TPaMMATUYECKUE W pPEUEBble OIIUOKH, HEIOYETHI,
WCTIPABIIATH UX;

° yYMEHHE IJIaHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBAThH YUeOHbIE 1eHCTBUS
C Y4E€TOM, MMEIOLIErocs 3pUTEIBHOIO JUArHo3a B COOTBETCTBUU C INOCTABJIECHHOMN
3a/1a4ell ¥ YCIOBUSIMHU €€ pealh3aluu.
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IIpeameTHbIE pe3yJIbTATHI
9 TOMOJTHUTEJbHBINA KJacc

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX IOHATHN: XUMUYECKUUI
AJIEMEHT, aTOM, MOJEKYJa, HOH, KAaTHOH, aHWOH, IMPOCTOE BEUIECTBO, CIIOAKHOE
BEILIECTBO,  BAJIEHTHOCTb,  JJIEKTPOOTPULATEIBHOCTh,  CTENEHb  OKHUCIICHUS,
XUMHUYECKas peakiusi, XUMUYECKas CBs3b, TEIUIOBOM A(QeKT peakiuu, MOIb,
MOJIIPHBIN  00BEM, pPaCTBOP; AJIEKTPOIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTHUECKAS
JUCCOIMAIINS, PEaKIIM WOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTUMble ¥ HEOOpAaTHMbBIE pEAKIMH, OKHUCIUTENb- HO-BOCCTAHOBUTEILHBIC
peaKIuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIUS,
aM(pOTEpPHOCTh, XWMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs, MeETaJUINYecKasi),
KpUCTaJUTMYECKasi penieéTka, KOppo3usi METAJUIOB, CIUIABBI, CKOPOCTh XUMHUUYECKOU
peakiuu, npeaensHo nonyctuMas konuentpauus (I1I1K) Bemectna;

. WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSTHH (CM. II.
1) ¥ IpUMEHSITH ATU MOHSTHS TIPU OMTUCAHUU BEIIECTB U UX MPEBPAICHU;

. UCIIOJIb30BaTh XHMMHUYECKYIO CHMBOJIMKY I COCTaBJIeHHS (opmyl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINM;

. ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX SJIEMEHTOB
B COEJIMHEHUAX PA3IMYHOr0 COCTaBa; MPUHAJJICHKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIAaCCy COENMHEHUM 1Mo (popMyliaM; BUJ XUMHUUYECKOW CBSI3M (KOBaJCHTHAs, HOHHAs,
METAJJINYeCcKasi) B HEOPTraHWYECKUX COCAMHEHUSX; 3apsj] MOHA IO XUMHUUYECKOM
dhopmyiie; xapakTep cpelibl B BOJAHBIX pacTBOpPax HEOPraHUYECKUX COCIMHEHUH, THUI
KPUCTAUTMYECKOUN pelIéTKU KOHKPETHOTO BEIIECTBRA;

. packpeiBath cmbica Ilepuonnueckoro 3akona /[[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHWMAaHWE: OMHUCHIBATh W XapaKTEPU30BaTh TaOJIUUYHYIO
dbopmy Ilepuoguueckoil CUCTEMBbI XUMHUYECKUX JJEMEHTOB: pa3inyaTh MOHSITHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnma)y, manbie u
OOJIBIIINE TIEPUOJIBI; COOTHOCUTH 0003HAUEHUSI, KOTOPhIE UMEIOTCS B MEPUOINUECKON
Ta0NMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3aps spa, o0lIee YUCIo SIESKTPOHOB U paclpeeieHre uxX 1o
AJICKTPOHHBIM CIIOSIM); OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB
AJIEMEHTOB U UX COEIMHEHUH B IMpeeax MajbIX NEPUOIOB U IIaBHBIX MO/ - TPYMI C
YYETOM CTPOECHUS UX ATOMOB;

. KJIacCU(UIIMPOBATH XUMUYECKHUE JIEMEHTHI; HEOPraHUYECKHUE BEIIECTRA,;
XUMUYECKUE peakiuu (10 YKCIy U COCTaBy YUYaCTBYIOIIUX B PEAKIUM BEILECTB, IO
TerioBoMy A PekTy, 0 U3BMEHEHUIO CTENIEHEeW OKUCIICHUS XUMUUECKUX DJIEMEHTOB);

. XapaKTepHu30BaTh (OMHUCHIBATh) OOUIME M CHNEHUPUUECKUE XUMUYECKUE
CBOMCTBA TPOCTBIX M CJIOXKHBIX BEIICCTB, MOATBEP)KAas ONHCAaHUE MPUMEpPaAMU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUM COOTBETCTBYIONTUX XUMUYECKUX PEAKIU;

. COCTAaBJIATh YPABHEHUS JJIEKTPOIUTHYECKOW JTUCCOLMALMNMU KHUCIIOT,
IIEJIOYEH M COJICH; TMOJTHBIC W COKpAIEHHBIC YPABHEHHs PEAKIUi MOHHOTO OOMEHA;
YpaBHEHUSl pPEaKLHil, MOATBEPKIAIOIMINX CYIIECTBOBAHUE TE€HETHYECKON CBS3U
MEK]1y BEIIECTBAMHU PA3JIMYHbBIX KIIACCOB;

. pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIU

15



MMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOTO OajaHca dTuX peaKuHﬁ;

° IMPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBHCHUMOCTH OT HUX CTPOCHHUII;
BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKHUX HpeBpaHIeHI/If/'I B PA3JIMYHBIX YCIIOBUAX,
° BBIYUCJEITh OTHOCHUTCIIBHYIO MOJICKYJIDHYIO W MOJEIPHYHO MaCCHhI

BEILIECTB; MACCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa MO (OopMysie COETUHEHUS;
MAacCOBYIO [IOJIKO BELIECTBA B PACTBOPE; NPOBOJAUTH PACUYETHI IO YPABHEHUIO
XUMHYECKOUN pEeaKny;

. CIE0BATh  MPABWJIAM  TOJB30BAHUS  XUMHUYECKOM TMOCYJAOM U
nabopaTOpHEIM 000PYIOBAaHUEM, a TaKXe IMpaBUjiaM OOpaIleHUs C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIHUSIMU I10 BBIMOJHEHUIO J1a0OPATOPHBIX XUMHUYECKHUX
OMNBITOB MO TIOJYYEHUIO W COOMpaHHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa |
YIJIEKUCIIOTO Ta3a);

. MPOBOAUTh  PEaKIUU, TMOJTBEPKIAIOIINE KAUYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEHIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOPUA- OpOMUA-, WOAMI-,
kapOonat-, pocdar-, cunukar-, cynbdar-, THIPOKCUA-UOHBI, KATUOHBl AMMOHUS U
MOHBl  HM3YYEHHBIX  METAJJIOB, MPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKHUX BEIIECTB;

. IPUMEHSATh OCHOBHBIE OIEPAllUA MBICIUTEIBHON JEATEIbHOCT —
aHaJIN3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATH3AIMIO, BBISIBJICHUE TPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JIJIS1 U3YUYEHHSI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIINIA;
€CTECTBEHHO-HAyUYHbICE  METOJbl  IO3HaHUA —  HAOJIOJICHUE, U3MEpPECHHUE,
MOJICTUPOBAHUE, SKCIEPUMEHT (peabHbIN U MBICIICHHBIN ).

CneumnajibHble pe3yJibTaThl:

. BJIQJICHUE NPABWIIAMH 3aUCH (OPMYI U CIIELIMAIbHBIX 3HAKOB;
. BJIaJICHUE TEXHUKOU peoOpazoBaHus GOPMYJ U BhIPAKEHUN;
. BIIQJICHAE 3PUTEIbHO-OCSI3aTENbHBIM  CIIOCOOOM  OOCieNoBaHUs U

BOCIIPUSITUSL I[BETHBIX WM YEPHO-OENbIX (KOHTPACTHBIX) pelbedHBIX M300paKeHHM
(wmrocTparuii, TabiuIl, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, rpa)MKOB U T.II.).
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e Peasm3zauus nporpammel Bocnutanusi. MoayJib «YpouHasi 1eiTeJIbHOCTb)»

1. lleHHOCTHBIM acmeKT BOCHUTATEIbHOW JesATeNIbHOCTU Ha ypoke B 3akone 00
oOpazoBanuu (1. 2 cT. 2 B pea. @enepanpHoro 3akona ot 31.07.2020 Ne 304-D3) moustue
«BOCIIMTAHHUE» ONPEIEICHO KaK <«JIeATEeIbHOCTh, HANpAaBJICHHAas Ha pPA3BUTHE JUYHOCTH,
CO3JaHUE YCIIOBUWA JJIsl CAMOONPENETIEHUS MU COLMATM3ALMK OOYyYarOIIMXCS HAa OCHOBE
COLIMOKYJIbTYPHBIX, TyXOBHO-HPaBCTBEHHBIX LIEHHOCTEW, OOIIENPHUHATHIX HOPM W IPaBUJ
noBeneHus...». B Ykasze I[Ipesunenta Poccuiickoit @eaepaunn ot 09.11.2022 Ne 809 «O6
yTBepKAeHUH OCHOB TIOCYJAapCTBEHHON TOJUTUKH [0 COXPAHEHUIO U YKPEIUIEHUIO
TPAJULUOHHBIX POCCHMCKHUX IyXOBHO-HPAaBCTBEHHBIX IEHHOCTEI» OHU ONPEACIICHBI Kak
HPABCTBEHHBIE OPHEHTHUPHI, KOTOpbie (QOPMUPYIOT MHUPOBO33peHUE TpaxaaH Poccuu,
nepenaTcsl OT MOKOJICHHS K MOKOJICHUIO U JIEKAT B OCHOBE 00IEPOCCUICKON IpayKIaHCKON
UACHTUYHOCTU. K HUM OTHOCSTCS XU3Hb, JTIOCTOMHCTBO, MpaBa M CBOOOJBI 4YelIOBEKa,
NaTPUOTU3M, FPAKJAHCTBEHHOCTD, Cily>)keHHue OTedecTBY M OTBETCTBEHHOCTD 3a €0 CyAbOYy,
BBICOKME HPABCTBEHHBIC HWJICANIbI, KpENKas CEMbs, CO3UJATEIbHBIA TPy, HTPUOPUTET
JYXOBHOTO HaJl MaTe€pHalbHbIM, TYMaHU3M, MUJIOCEPIUE, CIIPABEIIUBOCTh, KOJJIEKTUBU3M,
B3aMMOIIOMOIIb U B3aMMOYBaXEHUE, UCTOPUYECKAS TaMSTh U MPEEMCTBEHHOCTh MTOKOJICHHI,
€IUHCTBO HapoAoB Poccun. TpaauimoHHBIE pOCCHICKHAE TyXOBHO-HPABCTBEHHBIE [IEHHOCTH
O0OBEIUHSIOT HAIlly MHOTOHALIMOHAIBHYIO 1 MHOTOKOH()ECCHOHANBHYIO CTpaHy. IMEHHO OHU
JeXaT B OCHOBE cofeprKaHus 00pa30BaTENbHON U BOCIUTATENbHOU ACSITENBHOCTH, KOTOPYIO
OCYUIECTBJISIET YUYHUTENIb HA YPOKE U BO BHEYPOUHOW JAESITENBHOCTH, LIEJIEBBIE OPUEHTHUPHI
KOTOpPOM W3JIOKEHbl B TIporpaMMe BOCIWTaHHUA, pa3padaThIBAEMON MEeAaroruyecKum
KOJUIEKTUBOM IIKOJbl Ha ocHoBe IlpumepHoii pabouelt mnporpammsl BocnuTaHusd. B
porpaMme BOCHHUTAHHS II€JIEBbIE OPUEHTUPHI KIACCU(PUIIMPOBAHBI IO HAIPaBICHUSM
BOCIIUTATEIbHOM JEATEIbHOCTH, 3aKperuieHHbIM BOo PI'OCax: rpakIaHCKoe BOCIHUTaHHUE,
[IaTPUOTHYECKOE  BOCIMTAHME, JYXOBHO-HPAaBCTBEHHOE  BOCIHMUTAHHE, ICTETHYECKOE
BOCIIUTaHue, (PM3MUECKOE BOCIUTAHUE U (POPMUPOBAHHE KYJIBTYPHI 3J0POBOTO 00pa3a sKU3HU
U 3MOLMOHAJIBHOTO OJIaronoyydus, TPYAOBOE BOCIUTAHHE, HKOJIOTMYECKOE BOCHUTAHHE,
BOCITUTAaHME EHHOCTH HAYYHOT'O TTO3HAHUS.

2. BocnurarenbHble BO3MOXKHOCTH COJEpKaHMS Y4YeOHbIX MpeamMeToB BocnurarenbHoe
BO3JCMCTBHE B paMKax YpPOYHOM JEATEIbHOCTH OKAa3bIBACTCSA KOMIUIEKCHO: 4YEpPE3
COZEp)KAaHUE TNPEAMETHOTO MATEPHUANIA, YEPE3 INPHUMEHEHUE OIPEAECIEHHBIX METOIOB H
npuéMOB OOy4EeHUs], Yepe3 JIMYHOCTh YUUTENS-NPEeIMETHHUKA, Yepe3 arMocepy Ha ypoke.
TOJIBKO COBOKYIMHOCTH BCEX OTHUX JJEMEHTOB IO3BOJSET B IIOJHOM MEpE pealnu3oBaTh
BOCHUTATENIbHBIN MTOTEHIIUAT YPOKA.

3. AIropuT™M IPOEKTUPOBAHUS YPOKa C Y4ETOM BOCIIUTATEIBHBIX 3a/1a4

JlelicTBHE yuyHTeJISA HopmaTuBHasi 6a3a, HCTOYHUKH

Bri6paTh TeMy ypoka TemaTtuueckoe nmiIaHUpOBaHUE B pabodeit
IporpaMMe y4eOHOro mpeaMera, Kypca

N3yuutk coaepxraHue Pa6Gouast mporpamma yueOHOTO
MpeJIMETa, Kypca

Br1OpaThs HarnpaBieHHE BOCITUTAHUS, PabGouas mporpamma BoCTUTAHUS

KOTOpO€ OyJIeT MPUOPUTETHHIM Ha 0o0pa3zoBaTeIbHONU OpraHu3auu

KOHKPETHOM YPOKE

N3yunTh 11€7I€BBIC OPUSHTUPHI IO PaGouas mporpamma BocnmuTaHus

JTAaHHOMY HAIIPaBJICHUIO 00pa3oBaTeIbHOW OpraHu3auu
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Haiity B ipeaMeTHOM conepKaHun
JTUIAKTUYECKUE €AMHUIIBI, KOTOPbIE
OyZyT OKa3bIBaTh BOCIIUTHIBAIOIIEE

BO3IE€UCTBUE
B COOTBETCTBHUU C BHIOPAHHBIM
HaOpaBJICHUEM

Pabouas nmporpamma yueb6HOTO
npeamera, kypca, Y MK o npeamery.
Meroanueckue peKOMEHIANN

Omnpenenurtpb, €CTh JIU BO3MOXKXHOCTh
BKJIFOUCHUSI B COACPKAHUE yPOKaA
TEMAaTHUKHU COOBITHI KaJICHIAPHOTO
TUTaHA BOCTUTATEIbHONW pabOThI

KanennapHslil 11aH BOCOUTATENbHOU
padoThI

Omnpenenutpb, €CTh JIU BO3MOXKXHOCTh
paccMOTpPETh Ha YPOKE COJIEpKAHUE,
MPEJIOKEHHOE

B MaTepHaJiaX NPUI0KESHUHN K TaHHBIM
METOJUYECKUM PEKOMEHAAIUSIM

MeTtoaunueckue
pEKOMEH Al H.
CoOcTBEHHBIN
’KU3HEHHBIN OITBIT.
HayuHo-nonynsipHast
JuTeparypa

[Iponymats sanurpad ajst ypoka, «ums
ypoka» (€ciu 3TOT IpUEM
HMCHOJIL3YETCsl MeJarorom)

XynoxecTBeHHass U Ouorpaduyeckas
JUTEepaTypa

Bpi6paTh METOIBI U CpeJICTBA
BOCIHUTAaHUSI, COOTBETCTBYIOIIHE
pELIEHUIO 3a/1a4 BOCHUTAHUS

MCTOI{H‘I@CKI/IC PCKOMCHIAINH.

VY4eOHUKU 1O IIEJArOTUKE U METOIUKE
npenogaBaHus NpeaMeTa

CocTaBUTh KOHCIIEKT YPOKa

HpOBCCTI/I YPOK B COOTBETCTBHHU C ITIOCTABJICHHBLIMU HCJIEIMU U 3aa9YaMu

BOCIIMTaHUS

[Tpeanoxxuth yyamuMmcs JoMallHee 3aJaHue TBOPUYECKOro (pedaeKCuBHOrO)
XapakTepa, yCUINBAIOI[ee BOCIUTATEIbHbIE BO3MOXXHOCTH y4eOHOI
JIesITeJIbHOCTU (MUHHU-UCCIEIOBAHNUE, IPOEKTHI, 3CCE U MPOYEE)

IloxBecTn UTOTHU ypoKa, MPOBECTH PeICKCUIO
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e 4.IlpumepHbIii MepedyeHb 3JIEMEHTOB MPEIMETHOIO COJEPKAHMS,

O6J'IaI[aIOH_[I/IX BOCIIMTATCIbHBIM ITOTCHLIHWAJIOM

o XMMMUS
T . DJ1eMEeHThI ColeP KaHMs, Jlomunupyiomiee
e
BOCNIUTATEIbHBIM
NOTEHIHAJIOM

BBeieHue Ponb oreuecTBeHHBIX YH4EHBIX [IEHHOCTH

B CTAHOBJICHUH XHUMUYECKOH HAYKH | yayyyoro

— pabotsl M. B. JlJomoHOCOBa, A. TTO3HAHMS;

M. bytneposa, /1. 1. Menneneena IaTPHOTHYECKOE
ATOMBI 3HaKM XUMHUYECKUX LIEHHOCTH
XUMHAYECKUX DJIEMEHTOB U HAy4YHOTO
DJIEMEHTOB MPOUCXOXKIECHUE UX MMO3HAHUS;

Ha3BaHUMU. NaTPUOTUYECKOE

Ilepuonuueckas cucrema

XUMHUYECKHUX AjeMeHToB /. H.

MenneneeBa (pazaudHbie GOPMBbI)
IIpocteie BemecTBa | Ayutorpornus. [lonydernue o30Ha. LIEHHOCTH

Posnb 030Ha B atmMocdepe Haten Hay4YHOTO

MJIAHETHI MMO3HAHMUS;

AKOJIOTUYECKOE

CoennHeHUS MaccoBasg 1 00ObeMHas O EHHOCTH
XUMHUYECKUX KOMIIOHEHTa cMecu. PacueTsl HAy4YHOTO
DJIEMEHTOB coAeprKaHUsl IPUMECEN B ChIPHE MMO3HAHUS;

JUIISl YEPHOW METAJLTypPruu TPYJIOBOE
MN3menenus, 3arpsi3HEeHHUE BO3/lyXa, CIOCOOBI €ro I[ICHHOCTH
MPOUCXOAs NpeaoTBpallleHUs. Y CUJIEHUE HAy4YHOTO
1I1eE C MapHUKOBOTO dddeKTa, pa3pylieHUe | MO3HAHUS;
BEILIECTBaM 030HOBOTI'O CJIOS DKOJIOTUYECKOE
5
PactBopenue. Ponb pacTtBOpOB B ipupozic u B LIEHHOCTH
PactBopsbl. CBOICTBA | )KU3HM 4ejioBeKa. KpyroBopoT BoAbl | HAYYHOTO
pacTBOpPOB B MIPUPOJIE. MMO3HAHUS;
AJIEKTPOJIUTOB 3arpsisHEHUE IPUPOIHBIX BOI. AKOJIOTUYECKOE;

OxpaHa U OYHUCTKA MIPUPOIHBIX rpakJIaHCKOE

BO/I
O61mas XUMHUECKOE 3arpsA3HECHUE LIEHHOCTH
XapaKTEepUCTUKA OKpYKaroleH CpeJibl COEAUHEHUSIMU | HAYYHOT'O
XUMHUYECKUX cepbl (KUCIOTHBIE TOXKIH, MMO3HAHUS;
AJIEMEHTOB 3arpsi3HEHHE BO3ayXa U BOJOEMOB), AKOJIOTUYECKOE

CcocOOBI €ro Mpea0TBPAICHUSI.

Brnusuue docdar- u HUTpaT
HOHOB Ha POCT M Pa3BUTHE
pacTeHuim
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MeTtajuibl OO6uue ¢pu3nyeckrue cBoMcTBa IIEHHOCTH
MmeTayuioB. CruiaBel, MX CBOMCTBA HAay4YHOTO
¥ 3HaueHue. OOI1Ie XUMHUYECKHE MO3HAHUS
CBOMCTBA METAJIOB: PEAKIINHU C
HEeMeTalJlaMH, KHCJIIOTaMH,

COJISIMH.

DJIEKTPOXUMUYECKUN PsiJl
HAIPSKEHUW METAIUIOB. Perenne
AKCIIEPUMEHTAJIBHBIX 3aja4 Ha
pacrno3HaBaHUE U MOJYYCHUE
COCAMHECHUM METaJIJIOB

HemeTtaniabl Kpucranauaeckoe cTpoeHue IIEHHOCTH
HEMETAJJIOB — MPOCTHIX BEIIECTB. HAay4YHOTO
Annorponusi. Duznyeckre CBOMCTBA | IO3HAHUS
HeMeTa1oB. OTHOCHUTEIBHOCTD
HOHATHUH «META» U «HEMETAD)

Opranuyueckue XuMHus U 310pOBbE. JIEKapCTBEHHBIE | IECHHOCTH

BEIIICCTBA npernaparbl U TPOOJIEMEI, HAay4YHOTO
CBsI3aHHBIC MMO3HAHMS,
C UX IIpUMEHEeHHEeM. 3aKOH 0 3amuTre | GopMUpPOBaHUE
npaB NoTpeduTesed. XuMUs U NUIIA. | KyJbTYpPbI

KanopuiiHOCTBb )KHUpPOB, OEIKOB U

YTJICBOJIOB. KOHCCpBaHTBI MU EBBIX

MPOIYKTOB

3710pOBOTO 00Opa3a
JKU3HU

1 DYMOITMOHAITBHOTO
Oyaromnoyuus
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OO0o011eHune
3HAHUU 11O
XUMHUH 32 KypC
OCHOBHOM
IIKOJIBI

XUMHUUYECKHUE BEUIECTBA KaK
CTPOUTEIILHBIE U MOJICJIOYHBIE
Marepualsbl (Mej, MpamMop,
U3BECTHSK, CTEKJIO, IIEMEHT).
XUMHUYECKOE 3arpsA3HECHUE
OKPYKAIOIIEN CPENIbI U €T0
MOCJIEJICTBHSI.

LIEHHOCTH
HAyYHOTO
MO3HAHMUS,
dbopmupoBanue
KYJIbTYPBI
3710pOBOTO 00pas3a
YKU3HHA

[TpoGnembr 6e30macHOTO u
HUCIIOJIB30BAaHUS BEIILIECTB U 9SMOIHNOHAJIBbHOTO
XUMHUYECKUX PEAKIIUN OJ1aronosyyus;

B IIOBCEJTHEBHOM >KU3HU. ACTETHYCCKOC

TokcuuHbIE, TOPIOYHE U
B3PBIBOOIIACHBIE BEIIECTBA.
beITOBasg XuMH4YeCcKass rpaMOTHOCTD

5. Coucku TeM A1l 00CYKAeHUs ¢ 0O0yUaroIIMMHUCS Ha YpOKax

IIpeamer IIpuMepHBbIe TeMBbI U1 00CYKICHUS
IIpeamer IIpuMepHBbIe TeMBbI VI 00CYKICHUS
Xumus. KakoBbI nepcneKTUBBI KIOHUPOBAHUS U TEHOTEPAITNU ?

buonorus

(6uosiorusi) Bo3aMOYHBI JIM ONIBITHI HA YEJIOBEKE U HaA
YKUBOTHBIX? (OHOIOTHS)

B yem cocTouT OomacHOCTh MEpeHoca r€HOB U3 T€HETUYECKU
MOJIUDUITUPOBAHHBIX OPTAHU3MOB B IPUPOJIHBIE
AKOCUCTEMBI? (OUOJIOTHSI)

B uem cocrout npobisiema GuoTeppopusMa U UCHOJIb30BaHUS
ouoopyxusi? (Onosaorus)

OTryeckue mpoOIeMbl UCITOJIb30BaHUS T€HOB YEJIOBEKA B APYTUX
opranu3zMax. YenoBek — 1apb Opupoibi?

Hcnons3oBanue >KUBOTHBIX JIJISI OTIBITOB: HAy4YHAs
HEO00XO0AUMOCTbh UJIU KECTOKOCTh JItoAeh? (OUOoIoTHs)

Kak ymydmmThs Ka4eCTBO MUTHEBOUW BOJIBI B MIKOJIC U JToMa?
(xXummust)

XUMHUYECKUN COCTaB TOMYJISIPHBIX JETCKUX HAITUTKOB U
MPOOJIEMBI 3JTOPOBBS (XUMUSI)
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TEMATHUYECKOE IINTAHUPOBAHMUE 110 ITPEAMETY «XUMUS»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9 TONMOJHUTEJIbLHBIH KJIacCC

(2 4. B He1eJ110, BCEro 68 4., u3 HUX 4 4. — pe3epBHOE BpeMsi)

Pa3pennl
MporpaMmal,
H KOJIHYECTBO
JacoB.,
OTBOJMMOE HA
HUX H3yYeHHe

OcHOBHOe coxepxkanmne

OcHOBHBIE BH/BI

AEATEJbHOCTH 00y4YaloLIHNXCH

BemiectBo u
XUMHUYECKas
peaxiusl.

[Tepuomuueckuii 3akoH. Ilepuommyeckass cucrema
xumudeckux aneMeHToB JI. M. MenpaeneeBa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX IEPUOJOB, Kajus,
KaIbLUSI YU WX COCAMHEHUHM B COOTBETCTBUH C
MOJIOKEHUEM 3JIeMeHTOB B llepuoauyeckoil cucreme u
CTPOEHHUEM HX aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMUYECKON CBA3U. THUIIbI
KPUCTAJIUTMYECKUX  PEHIETOK, 3aBUCUMOCTb  CBOWMCTB
BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKM W BUIA
XUMHYECKOU CBS3H.

Knaccudukanms m HOMEHKIAaTypa HEOPraHUYECKHX
BEILIECTB (MEXAYyHAPOHAS U TPUBUAIbHASA). XUMUYECKHE
CBOMCTBA BEWIECTB, OTHOCAILIMXCS K PAa3JIUYHBIM KJIacCaM
HEOPraHWYEeCKUX COCAUHEHUM, TEHETHYECKas CBA3b

® XapakTCpHu30BaThb

XAMUYECKUE DJIEMEHTBI
MEPBBIX  TPEX  MEPUOJIOB,
Kajads W Kajublusd MO0 MX
MOJIOKEHUIO B

Ilepnogmueckoin cucreme [I;
H; Menpaeneena;

KJ1IacCU(UILIMPOBATH u
Ha3blBaTb  HEOPTaHUYECKHUE
BEIIIECTBA U3YYEHHBIX
KJ14aCCOB;

OITHCHIBATH oo1He
XUMMYECKHE CBOMCTBA

BENIECCTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/IATH CBOMCTBA
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HEOPraHUYECKUX BELIECTB.

Knaccudpukanus XUMHUYECKUX peakuui 1o
pa3aMuYHbIM ~ MpuU3Hakam ([0 YUCIy U COCTaBy
YyY4aCTBYIOIIMX B PpEAaKIUU BELIECTB, II0 TEIUIOBOMY
3¢¢dekTy, 10 H3MEHEHHIO CTENEHEM  OKHUCIIEHHUs
XUMHUYECKHUX 3JIEMEHTOB, 110 OOPATUMOCTH, IO Yy4aCTHUIO
Karaiu3aTopa). OK30- M DHAOTEPMUYECKHE PEAKLUH,
TEPMOXUMHYECKUE YPABHEHHUS.

[loHATHE O CKOPOCTH XUMHUYECKON peakuuu. [lonsaTne
00 00paTUMBIX U HEOOPATUMBIX XMMHUYECKHX PEAKIIHSIX.
[loHsiTHE O TOMOTE€HHBIX W T'E€TEPOTrE€HHBIX PEAKIUAX.
Ilonsamue o xumuueckom paeHosecuu. Daxmopol,
GrUAIOWUE HA  CKOPOCMb  XUMUYECKOU peakyuu u
NOJI0ACEHUE XUMULECKO20 PABHOBECUA.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy,
AJIEKTPOHHBIN OalaHC OKUCIUTENIbHO-BOCCTAHOBUTEIBHOM
peakuuu. CocCTaBlIEHHE  YpAaBHEHUH  OKUCIUTENIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUI C UCIOJIb30BAHUEM METO/IA
AJICKTPOHHOTO OajaHca.

Teopus AJIEKTPOIIUTUYECKOU JTIUCCOLMALINN.
DNEKTPOJIUTBI M HEDJIEKTPONUThl. KaTHOHBI, aHUOHBI.
MexaHu3M Iucconanuy BEWECTB ¢ Pa3IuYHbIMUA BUIAMU
XUMHA4YeCKon cBs3u. Crenenp nuccouranuu. CUibHbBIE U
ca0ble 3JIEKTPOJIUTHI.

Peakiuu unoHHOrO oOOMeHa. YcCIOBUSL NPOTEKaHUS
peakuuii MOHHOTO OOMEHa, TMOJIHbIE W COKpalléHHBIC

WOHHbIE ypaBHeHUs1 peakuuid. CBoMCTBa  KHCIIOT,
OCHOBAaHMM MW COJIGH B CBeTe IIPEACTaBICHHH 00
AJICKTPOJIUTUYECKOU JIUCCOIALIN. KauecTBenHbIe

MIPUMEpPAMH  MOJIEKYJISIPHBIX
ypaBHEHUI XUMUYECKUX
peaKiuu;

ONIPENCIISTh BU/I
XUMHAYECKON CBSI3U W THII
KPUCTAJUIMYECKOW  PEIIETKU
BEILIECTBA;

IIPOTHO3UPOBATh  CBOMCTBA

BEIIECTB B 3aBUCUMOCTH OT
UX CTPOCHHS;

pacKpbIBaTh CMBICJH
M3y4aeMbIX  NOHATHA U
IIPUMEHATD 3TU IIOHATHS IIpU
OINIMCAaHUH CBOMCTB BEILECTB
U UX IIPEBpaLCHUN;
KJIaCCU(PUIIMPOBATH
XUMHYECKUE PEAKUHUHU 10
Pa3JIMYHBIM [IPU3HAKAM;
YCTaHaBJIMBATh 3aBUCHUMOCTD

CKOPOCTH XUMHYECKOU
peakuuu  OT  PAa3IUYHBIX
(bakTOpoB;

IIPOTHO3UPOBATh
BO3MOXHOCTH  INPOTEKaHUs

XUMUYECKUX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX;
ONpENENATh OKHUCIUTENb U
BoccTaHoBHuTellb B OBP;
COCTaBJISTh AJIEKTPOHHBIN
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peakiuu Ha UOHBL. [lonsamue o 2udpoause co.ell.
XMMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHUE C MOJICIISIMU
KPUCTAINIMYECKUX PEIETOK HEOPraHUYECKUX BEIIECTB —
METaNIOB U HeMeTauioB (rpadura U amMasa), CIOKHBIX
BEIIECTB (XJIOpHUAa HATPHs); UCCIEIOBAHUE 3aBUCUMOCTU
CKOPOCTM XMMHYECKOM pEakluu OT  BO3ACHCTBUS
Pa3JIMYHbBIX (bakTopoB; UCCIIEIOBAHUE
AJEKTPONPOBOJHOCTH  PACTBOPOB BEILIECTB, ITpoliecca
JTUCCOIMAIIMM  KHUCJIOT, IeJIo4ed U coJied (BO3MOXKHO
HCIIOJL30BaHUE BUJICOMATEPHUAIIOB); MMPOBEICHUE OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKAHUSI  PEaKiuil
HOHHOTO OOMeHa (oOpa3oBaHuE OCajiKa, BBIJICICHHUE Ta3a,
oOpa3oBaHHE  BOJIbI);  OIBITOB,  HJUTFOCTPUPYIOITUX
IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropeHue,  peakMM  Pa3NIOKECHHUS, COCIMHEHUA);
pacro3HaBaHHE€ HEOPTaHUYECKUX BEIIECTB C MOMOILBIO
KAUECTBEHHBIX  pEAKUUM  HAa  HMOHBI,  PEIICHHE
AKCIIEPUMEHTAJIbHBIX 33]1a4.
IIpakTnueckune padoThI:
No 1. Pemienue s3KkCriepuMEHTAIBHBIX 3a/1a4 110 TEME.
Bbruunciaenus:
® KOJIMYecTBa BelleCcTBa, 00bEMA M MacChl pPEareHTOB
WIM TPOAYKTOB MO ypPaBHEHUSM  XUMHYECKUX
peaKuui;
® 110 YPaBHEHUSAM XUMHYECKUX PEAKIIUH.

® [IPOU3BOJIUTH

OalaHC peaKIuu;

IIPOU3BOJNTh  BBIYUCIICHUS
10 XUMHYECKHM YPaBHCHHUSIM;
pacKpbIBaTh CMBICIT
M3Yy4aeMbIX MTOHATHH, a TAKKE
CMBICIT TEOPUH
BJIEKTPOJIUTUYECKOMN
JIACCOLUALIHH;

OOBSCHATH PUYUHBI
AIIEKTPOIIPOBOTHOCTH
BOJHBIX PaCTBOPOB;

COCTaBJIATH ypaBHEHUS
TCCOIUAIINHI KHCJIOT,
IIEJI0YEH U COJICH, ITOJTHbBIC
U COKpalléHHBIC HOHHBIC
YpaBHEHHS XUMHYECKHX
peakIuii HOHHOTO 0OMEHa;

MJIAaHUPOBATH n
OCYILIECTBIIATh Ha TPAKTHUKE
XUMUYECKHE DKCTICPUMECHTHI,

MPOBOJIUTH HaOIIOCHUS,
nenaTh BBIBOJIBI 1o
pe3yJbTaTaM dKCIepUMEHTa;

cJe0BaTh MpaBUJIaM
0e30macHoM paboThI B
nabopaTopuu pu

UCIIOJIb30BaHUU XUMUYECKOM
MOCyZbl U 000PYIOBaHUS;
BBIUMCIICHHUSI
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10 XUMUYECKHM YPaBHCHHSIM;
BBICTpauBaTh  Ppa3BEPHYTHIE
NUCPMEHHBIE W YCTHBIC
OTBETBI C  ONOpOW  Ha
nHpopMaruo 3 yuyeOHHUKa 1

CIIPABOYHBIX MaTepUalioB,
IPaMOTHO UCIIOJIb30BaTh
V3Y4YEHHBIN MOHATUWHBIN
arnmapar Kypca XUMUHU;
UCIIOJIb30BaTh npu
BBITNIOJIHEHUH y4eOHBIX
3aJaHUi W B MPOIECCE
HCCIIEI0BATEIIbCKOMN
NEATEIBHOCTH Hay4YHO-
MOITYJISIPHY IO JIATEPATYPY
XUMHYECKOIO  COAEepIKaHus,
CIIPaBOYHBIE Marepuabl,

pecypcel cetu «IHTEepHET.

Hemeramisr u
WX COETUHEHUS.

O6miass xapaktepuctuka rajgoreHoB. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTEpHBIC CTEMEHW OKHCIICHHUS.
Crpoenue u GpuU3MYECKUEe CBOMCTBA MPOCTHIX BEIIECTB —
rajjoreHoB. XMMHWYECKHE CBOMCTBA Ha MPUMEPE XJopa

(B3auMoIeiicTBHE Cc MeTaJlJIaMH, HEMETaJlJIaMH,
menodyamu).  XsopoBogopod.  ConsiHas — KHCIIOTAa,
XMMHYECKME  CBOMCTBa, TMOJIyd€HHE, MPUMEHEHUE.

JlelictBue XJiopa H  XJIOPOBOJAOPOJA HA OPraHU3M
yejnoBeKa. BaxHelmme XJIOopuabl U HUX HAXOXKICHUE B
MIPUPOJIE.

OO0mrast  xapakTEepHCTHKA 3JIeMEHTOB VIA-rpynmsbil.

OOBSICHATH oO1ue
3aKOHOMEPHOCTHU B
M3MEHECHUHU CBOICTB
HEMETAIIOB 151 ux
COCAMHEHNH B  Mpenenax
MaJIBIX MEPHUOJIOB U TJIABHBIX
noarpynn  Ilepuonnueckou
CHUCTEMBI XUMHYECKUX
DJIEMEHTOB Cc y4ETOM

CTPOCHHUA UX aTOMOB;,

® XapaKTepU30BaTh
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OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHBIE CTENECHU
OKHCJICHHS.

Crtpoenue u (pu3anyecKkue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIO poja U cepbl. AJUIOTPOINHBbIE MOJU(pUKAIIUU
KHCJIOpOJa U cepbl. XHMHUYECKHE CBOWCTBA CEpHI.
CepoBoiopoJl, cTpoeHHe, (U3NYECKUEe U XUMUYECKHE
cBoricTBa. OKCHUBI CEPhbl KaK MPEICTABUTENIN KUCIOTHBIX
okcuaoB. CepHast KHCIIOTa, (PU3HUECKUE U XUMHUYECKUE
CBOMCTBa (OOIIME KaK MPEICTaBUTENS Kiacca KHUCIOT U
cneuuduyeckre). XUMUYECKUE pPEaKlHH, JIeKallue B
OCHOBE IMPOMBIILICHHOTO CIoco0a TMOJYy4YEeHHUsS CEepPHOM
kucnotel.  IIpumenenne. Conu  CEpHOM  KHUCIOTHI,
KaueCTBEHHAasl peakius Ha cyibdar-uoH. HaxoxaeHue
ceppl U €€ COENMHEHUHM B NpUpoae. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpeabl COCAUHEHUSIMU CEPbI
(KUCTIOTHBIE JOXIM, 3arps3HEHUE BO3AyXa M BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

OOmrast xapakTepUCTHUKAa JJIEMEHTOB VA-Tpymbl.
Oco00EHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTEICHU
OKHUCJICHHUS.

A3oT, pacmpocTpaHeHue B Tpupoie, (U3HUECKHE U
XMMHUYECKHE CBOMCTBa. KpyroBopoT aszora B NpHUpOJE.
AMMmuak, ero (Qusnyeckue W XUMHUUYECKHE CBOMCTBA,
noiayuyeHne W npumeHenue. Cold  aMMOHUS, UX
dbu3udyeckre W XUMHYECKHE CBOMCTBA, NPUMEHEHHUE.
KauectBeHHass peakuuss Ha HOHBI aMMOHMS. A30THas
KHCJIOTa, €€ TmojydeHue, (PU3NUECKHNe W XHUMHUYECKHE
cBolicTBa (OOIIME Kak MPEACTABUTENSI Kjacca KHUCIOT H
cnenupuueckne). Mcmonp3oBaHne HUTPATOB U COJIEH

buznueckne M XUMHUYECKHE
CBOMCTBA TPOCTHIX BEIICCTB
rajoreHoB  (Ha  TpuUMepe
XJIOpa) U CIIOKHBIX BEIICCTB
(x7opoBOZOpOsIa,  XJIOpHUAA
HaTpus), CIIOCOOBI ux
MOJIYYCHUS, TMPUMCHCHHUE U
3HAYCHHE B TIPUPOJIC U KU3HU
YeII0BEKa;

OTIPEIETAT raJIOTCHU/T-
WOHBI B PacTBOPE;
TUTAHUPOBATh u

OCYHICCTBIIAAT Ha IIPAKTHUKC
XUMHYCCKHUC OKCIICPUMCHTEI,
IIPpOBOJHTH Ha6JIIOI[GHI/IH,
ACJIaTh BBIBOJBI I10
pe3yJibTaTaM SKCIICPUMCHTA,

00BICHATH oomue
3aKOHOMEPHOCTH B
HU3MEHEHUN CBOMCTB

anemMeHToB VIA-rpynmsl 1 ux
COEIMHEHUN c Y4ETOM
CTPOEHUS UX aTOMOB;
XapaKTEpHU30BaTh
bu3nueckue M XHUMHUYECKHE
CBOMCTBA MPOCTOTO BEIIECTBA

ceppl M €€ COCIMHCHUU
(cepoBosioposia, OKCH/JIOB
CEepbl, CEPHOM  KHCJOTHI,
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aMMOHHUSI B  KAaueCTBE MHUHEPAIbHBIX  yIOOpEHHIA.
XMMHUYECKOE  3arpsi3HEHHE  OKpYXKaromled  cpefsl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE MO, 3arpsi3HEHUE
BO3/lyXa, TOYBBI U BOJOEMOB).

®docdop, amwrorponHsie Moaudbuxkanuu docdopa,
dusznueckue U xuMuyeckue ~ cBoMctBa.  Okcun
dochopa(V) u dochopras xucimora, ¢(U3NYECKUE U
XUMHUYECKHE CBOMCTBa, mojdy4deHue. Mcmonb3oBaHue
(docdaToB B KaueCcTBE MUHEPAIBHBIX yJIOOPEHU.

OOmiast xapakTepuCTHKa 3JIeMEHTOB [V A-rpynmsi.
Oco0OeHHOCTH CTPOCHHSI aTOMOB, XapaKTEepHBIE CTETECHU
OKHCJICHUS.

VYrnepon, AJTIOTPOITHBIE MOIU(PUKALIUHA,
pacnpocTpaHeHue B mpupoje, GU3nIeckue U XUMUUECKHUEe
cBoiicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxkcunpl yraepoja, ux (U3HMUECKHE U XUMUYECKUE
CBOWCTBA, ICICTBUE HA JKUBbIE OPTAHU3MBI, IIOJIyUYCHUE U
IpUMEHEHUE. DKOJIOTHYECKHE MPOOJIEMbI, CBSI3aHHBIEC C
okcumoM  yraepoaa(lV); TUII0TE3a  TJI00AJbHOTO
MOTETUICHHSI KJIMMaTa; TMapHUKOBBIN 3(dekT. YrombHas
Kucinora W e€ comd, uX (U3NYEeCKHe U XUMHUYECKHE
CBOWCTBa, TMONy4YeHHe u mnpuMeHeHHe. KadecTBeHHas
peaxiusi Ha kKapOoHaT-uoHbI. Mcnons3oBanue kKapOOHATOB
B OBITYy, MEIWIIMHE, TPOMBIIUICHHOCTH M CEIbCKOM
XO351CTBE.

HCpBOHa‘—IaIIBHI)Ie IIOHATHA 00 OPraHu4cCKux
BCHICCTBAX KaK O COCAMHCHHAX YIJICpPOIad (MeTaH, OTaH,
OTHJICH, AllICTUIICH, OTAaHOJI, IIMOCPUH, YKCyCHas1

KI/ICJIOTa). Hx cocmas u xumuueckoe cmpoeHrue. Ilonsitue

cynb(arToB), CIOCOOBI HUX
NOJy4YeHHs, TPUMEHEHHE WU
3HA4YCHUE B IPUPOIE U KU3HU
YeJI0BEKa,

OTIpeNIeNsITh HaJIn4yue
Cynb(aT-uoHOB B PaCTBOPE;
OOBSCHATH CYILIHOCTh
HKOJIOTHYECKUX npobiem,
CBA3aHHBIX C NEpepadOTKOM
COEIMHEHUN CEPBI;

OOBSICHATD oO1ue
3aKOHOMEPHOCTH B
M3MEHECHUU CBOMCTB
AJIEMEHTOB

VA-rpyniibl 51 170,
COCMHEHUN c YYETOM

CTPOEHUS UX aTOMOB;
XapaKTEepHU30BaTh

dbu3nyeckue M XUMHYECKHE
CBOMCTBA TMPOCTHIX BEILIECTB
azota u (Qochopa u wux
COEIMHEHUN (ammmaxa,
cojiei aMMOHMS, a30THOM
KHCIJIOTBI, HUTPATOB, OKCHIA
dbochopa(V) u dochopHoit
KHCJIOTHI, docdaron),
CHOCOOBl  UX  TOJYy4YeHHUS,
MpUMEHEHNUE W 3HAYCHUE B
MIPUPOJIE M )KU3HU YEIIOBEKA,
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0 OHOJIOTMYECKH Ba)XHBIX BEIIECTBAX: KHUpaX, OelKax,
yriaeBogax — M HMX POJM B JKU3HU 4eJIOBEKa.
Mamepuanvroe eOUHCMB0 OP2aAHUYECKUX u
Heop2aHu4ecKux coeOUuHeHuUll.

KpemHuuii, ero ¢usnueckue U XMMUYECKHE CBOMCTBA,
nosiyueHue u npumeHeHue. CoeAMHEHUS KPEMHHUS B
npupoze. Oodmue npeacrasieHus o0 okcuae kpemMuusa(IV)
U KpeMHHEeBON KkucioTe. CHIIMKAThI, UX MCIIOJIb30BAHHUE B
ObITy, MEAWIMHE, NPOMBIIUIEHHOCTH. Baowcneuuiue
cmpoumenvuvle  MAmepuanvl.  Kepamukd, — CMmeKo,
yemenm, bemon, dxcenezobemon. Ilpobremvl 6ezonacnozo

UCNOIb308ANHUS CMPOUMENIbHBIX ~ MAmMepudaios 8
NOBCEOHEeBHOU HCU3HL.
XUMHYeCKUI  JKCIEPUMEHT: H3yueHHe o0pasioB

HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI;
IIPOBE/ICHUE KAUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-HOHBI U
HAOJIIOICHUE TPU3HAKOB MX MPOTEKAHUS;  OIBITHI,
oTpaxaromue (QU3NUECKHe W XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB U WX COCIMHEHHM (BO3MOKHO HCIOJb30BAHHE
BUJICOMATEPHUATIOB);  O3HAaKOMJIEHME ¢  oOpasuamu
XJIOpUJ0B (TaJIOTEHUIOB); O3HAKOMJIEHHE C oOpasiamu
cepbl M €€ COeIWHEHUSMHU (BO3MOXHO HCIOJIB30BaHNE
BUJIEOMATEpUAIIOB); HAOIIOZEHUE Mpoliecca OOyTIIMBaAHUS
caxapa IOJ JEHWCTBHEM KOHLEHTPUPOBAHHON CEPHOM
KHUCIIOTBI; U3YYCHHE XUMHUYCCKUX CBOMCTB pa30aBICHHOU
CEpHOM KHUCJIOTHI, IIPOBEJCHUE KAUYECTBEHHOW PEAKIIMU Ha
cynb(dar-uoH u HaOIIO/IEHWE TpU3HAKa €€ MPOTEKAHUS;
O3HAaKOMJIEHHE ¢ (U3UYECKMMHU CBOWCTBAMHU a30Ta,
dochopa u Ux coenuHEHUH (BO3MOXHO HCIIOJIH30BAHHE

OTpeAeNATh MOHBI aMMOHUS
1 ocdaT-uoHBI B pacTBOPE;

OOBSICHATH CYIITHOCTh
IKOJIOTHUECKUX npobiem,
CBSI3aHHBIX C HaXOXXICHHEM

COeIMHEHHUH azora 51
dbochopa B  OKpyKarOIICH
cpene;

OOBSICHITH oomme
3aKOHOMEPHOCTH B
U3MCECHEHUU CBOICTB

anemMeHToB [VA-rpynmnsl 1 ux
COCMHECHUN c YY4ETOM
CTPOEHHUSI UX aTOMOB;
XapaKTepU30BaTh
buznUecKkue M XHUMHUYECKHE
CBOMCTBa TMPOCTHIX BEIIECTB
yIJIEpOa U KPEMHHUS M HX

COEIMHEHUN (oxcumoB
yriepona, YTOJIbHOM
KHCJIOTHI, KapOOHATOB,
oKcua KpEMHUS,
KPEMHHEBOM KUCJIOTHI,
CHUJIMKATOB), CHOCOOBI  HX

MOJIYYCHUS, TPUMCHCHHUE U
3HAYCHUE B MIPUPOJIC U KU3HU
YeJI0BEeKa;

ompenensaTe kapOoHaT- U
CHWJIMKAT-UOHBI B PACTBOPE;
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BUJICOMATEpUAIIOB), 00Opa3liaMu a30THBIX U (ocopHBIX
yIOOpeHuil; ToJlydeHue, coOMpaHue, pacrno3HaBaHHE H
U3y4YeHUE CBOWCTB aMMMAaKa; MPOBEJIEHUE KAYECTBEHHBIX
peakuuii Ha MOH amMMoHMsS U (ochaT-uOH U H3Yy4YEHUE
IPU3HAKOB ux MpPOTEeKaHUs, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C  MEJbIO
(BO3MOKHO HCTIOJIB30BAHUE BUICOMATEPUAIIOB); H3yUCHUE
MOJIeJel KPUCTAUTMYECKUX PEMIETOK anmasa, rpadura,
dyiiepeHa; O3HAKOMJIEHHE C MPOIECCOM afcopOLuu
pPacTBOPEHHBIX BEMICCTB aKTUBHUPOBAHHBIM yIIAEM |
YCTPOMCTBOM MpPOTHBOrasza; IOJy4YeHHE, CcoOupaHue,
pacrio3HaBaHWE€ W M3y4YCHUE CBOMCTB YTJIEKUCIIOTO rasa;
IIPOBE/ICHUE KA4YeCTBEHHBIX peakluid Ha KapOoHAT- H
CUWJIMKAT-UOHBl U M3YyYEHHE IMPU3HAKOB MX IMPOTEKAHUS;
O3HAKOMJICHUE C MPOTyKIIUEH CUJIMKATHOM
IIPOMBIIIVICHHOCTH; PEIIEHNE IKCIIEPUMEHTAIBHBIX 3aJa4
1o TeMe «BakHenie HeMeTaulbl U UX COCIUHEHUSY.
JdemoHcTpanuu:

e BujeomaTepHalibl: TAIOTEHBI U UX COCTUHECHHUS.

e (OO0pas3iibl XJOPUIOB.

e Komneknuu  (BumeoMarepuaibl): cepa U €€
COEJIMHEHHS.

e OOyrnuBaHue caxapa noJI nelcTBUEM
KOHIIEHTPUPOBAHHON CEPHOU KHUCIIOTHI.

o Komekiuu: dbochop u ux COEIMHEHHS.
B3aumogeilictBue  KOHUEHTPUPOBAHHOM  a30THOU

KHCIIOTBI C MEJIBIO.
e Mogenu KpUCTaNIMYECKUX PEIIETOK anmasa, rpadura,
MOJIEKYJIbI (yJuIepeHa.

OOBSACHSTH CYILITHOCTh
HKOJOTUYECKUX npo0Jem,
CBSA3aHHBIX C HAXOXKJICHHUEM
YTIIEKHUCIIOTO rasa B
OKpY Xalolllen cpee;
WTIOCTPUPOBATh
B3aMMOCBS3b

HEOPraHUYECKUX COCTUHEHUM
yriiepoga W OpPraHUYECKHX
BEILIECTB;

IJIAHUPOBATH u
OCYIIECTBIISITh Ha TMPAKTHUKE
XUMHUYECKUE DKCIEPUMEHTHI,

MIPOBOJIUTH HaOIIOIeHUS,
JeNaTh BBIBO/IBI 1o
pe3ysibTaTaM 3KCIICPUMEHTA,;

CJICIOBATh TpaBwJIaM
0e30macHo paboThI B
nabopaTopuu pu

WCIIOJB30BaHUU XUMHUYECKOU
MOCY/Ibl U 000PYAOBAHUS;

IIPOU3BOJIUTh  BBIYMCIICHUS
10 XUMUYECKUM YPaBHEHUSIM;
BBICTpaMBaTh  Pa3BEPHYTHIC

MMMCbMCHHBIC W YCTHBIE
OTBETBI C  ONOPOM  Ha
uH(popmaIuio 3 yaeOHUKa U
CIIPaBOYHBIX MaTepHaioB,
IPaMOTHO UCIIOJIb30BaTh

30




e AjcopO1usi pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriéM. [Iporusoras.
e Bujaeomarepuanbl: CHIIMKATHAS IPOMBIIUIEHHOCTb.
e Mogenu MOJIEKYJI OPraHUYECKHUX BEIIECTB.
IIpakTHyeckune padoThI:
No 2. TlonmydeHuwe COJIIHOW KHUCIOTHI,
CBOJICTB.
Ne 3. [Tonryuenne aMmmuaka, U3y4eHHUE €ro CBOMCTB.
No 4. Tlonyuenme yrmekucioro raza. KauecTBeHHas
peakiusi Ha KapOOHAaT-UOH.
No 5. Pemienue 53KCHEpUMEHTANIbHBIX 33Jad IO TEME
«HemeTamnb.
Beruuciaenus:
® 110 YPAaBHEHUSM XUMHUYECKUX PEAKLHI, €CIIh OJIUH U3
peareHToB JIaH B U30BITKE;
® 00BEMOB Ta30B IO YPABHEHHUIO PEAKIIMM HA OCHOBE
3aKOHA 00OBEMHBIX OTHOIIECHUH T'a30B;
® 110 YPAaBHEHUAM XUMHUYECKHX PEAKIIU;
MacCOBOM JI0JIM BbIXOJIa MPOAYKTa PEAKIIHH;
® 110 YPaBHEHUSIM XUMHUYECKUX PEAKIUM, €CIU OJIUH U3
peareHTOB JIaH B BUJIE BOJHOT'O pacTBOPA C U3BECTHOM
MacCOBOM JT0JIEN

U3ydyeHHue €€

M3YYECHHBIN TTOHSATUNHBIN
amnrmnapar Kypca XuMUH;
UCIIOJIb30BaTh npu
BBITIOJTHEHUH y4eOHBIX
3aIaHU W B IIpOIECCe
HCCIIEI0BATENbCKOMN
NEATENbHOCTH HAay4YHO-
MOIYJISIPHY IO JUTEPATYPY
XUMHYECKOTO  COJEpKaHUs,
CIIPABOYHBIC MaTepuasbl,

pecypcebl cetu «HTepHET.

MeTaibsl 1 UX
COEIMHEHUS.

OO0mass xapakTepUCTHKAa XWMHYECKUX DJIEMEHTOB —
METAJUIOB Ha  OCHOBAaHMM WX  IIOJOXKCHUS B
[lepuoanueckoit cucremMe XuMu4yeckux 3yemMeHToB /JlI. .
MenpeneeBa u crpoeHuss aTroMoB. CTpOEHHE METAILIOB.
MeTanauueckas CBSI3b u MeTaIndecKas
KpUCTAJZIMYECKass pPeleTKa. ODJIEKTPOXUMHUUYECKUN  Psia
HANPsDKEHUM MeTall JIoB. (DU3MYECKHe M XUMHUYECKHUE

pacKpbIBaTh CMBICIT
M3y4aeMbIX MTOHATHN u
IPUMEHSATh 3TU NOHATHS IPH
ONMCAHUM CBOMCTB BEIECTB U
UX MPEBPALICHU;

OOBSCHATH o0miue
3aKOHOMEPHOCTH B
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cBoricTBa MeTauioB. OOmmMe CcrnocoObl  MOTYyYCHHS
MeTtajuioB. lloHATHE O KOpPpPO3MM METALUIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTalb,
YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY
Y TIPOMBIIIIJIEHHOCTH.

[Ilemounble MeTasibl: TOJOXkEHUE B Ilepunogmueckont
cucreMe xumuueckux nsneMmeHToB /. M. Mennaeneena;
CTPOEHHE MX AaTOMOB; HaxOXICHUE B IMPHUPOJE.
dusznyeckue W XUMHUYECKHE CBOWCTBA (HA mpuUMeEpe
HaTpusd W Kanus). OKCUAbl W TUAPOKCHIBI HATpUS U
Kanusa. [IpuMeHeHne IIENOYHBIX METAUIOB U HX
COCJIMHCHMH.

[[lenouyHoO3eMeENbHBIE METAJJIBI MAarHUM W KaJIbLIMK:
nojioxkeHue B llepuoguueckom CUCTEME XHUMHUYECKUX
snementoB JI. M. MenzaeneeBa; cTpoeHHME HX aTOMOB;
HAaxXOXJeHWEe B mpupoje. PU3NUECKUEe U XUMHUYECKHE
CBOMCTBA MarHus W Kajaplud. BaxkHelmine coeauHEeHHUS
KaJibIusl (OKCHUJI, TUJAPOKCHUI, coiu). JKECTKOCTh BOJBI U
CIoCcOOBI €€ YCTpaHEeHHUSI.

AnroMuHUA: TOJIokKeHWEe B llepuonnueckon cucreme
xumudeckux snemeHtoB [[. M. MenpaeneeBa; ctpoeHue
aToMa; HaxoXJaeHue B npupone. Dusnmyeckue U
XUMUYECKUE  CBOMCTBa  amtoMuHUS.  AmdoTepHbIe
CBOMCTBA OKCHJIA ¥ TUAPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoamueckoit cucreme
xumuueckux sneMeHnToB JI. M. MengeneeBa; cTtpoeHue
aroma; HaxoxjaeHue B Tmpupojge. Duszmyueckne U
XHMHYECKHE CBOMCTBa kene3a. OKCUIbI, TUJIPOKCUIBI U
conu »xene3a(ll) u xkeneza(lll), ux cocras, cBoOMCTBa U

W3MEHCHHUU CBOMCTB
DJIEMECHTOB-METAJNIOB U UX
COeIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB;

XapaKTepru30BaTh CTPOCHUE
METAaJIOB, o0rue

bU3MYeCKue W XUMHUYCCKUE
CBOIICTBa METAJVIOB;

XapaKTepU30BaTh oOmue
CIOCOOBI MOJIyYECHUS
METAaJIJIOB;

OOBSICHITH oo1ue
3aKOHOMEPHOCTH B
U3MEHEHUHU CBOIICTB
3JIEMEHTOB-METAJIOB B

Ipynmnax U uX COEAUHEHUU C
YYETOM CTPOECHUS UX ATOMOB;
XapaKTepu3oBaTh PU3NYECKUe
M  XAMHUYECKHME  CBOMCTBA
MPOCTHIX BEHIECTB METAJUIOB
U UX COCIMHEHUM (OKCHJIOB,
TUAPOKCHUJIOB, coJieil),
CocOObl  MX  TMOJY4YEHUs,
MPUMEHEHUE W 3HAYEHUE B
MIPUPOJIC U )KU3HU YEJIOBEKA;

pacro3HaBaTb C MOMOIIBIO
KaueCTBEHHBIX PEAKIUN UOHBI
METAJIJIOB (Maruws,
ATIOMHUHUS, IIMHKA, JKeJe3a,
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MOJTy4YEHHUE.
XHMMHYeCKHUH IKCIEPUMEHT: 03HAKOMJICHUEC c
oOpa3raMu MeTajl- JIOB M CIUIABOB, UX (PU3UYCCKUMHU
CBOMCTBAMU; U3YyUYECHHUE PE3YIbTATOB KOPPO3UU METAIIIOB

(BO3MOXKHO UCIIOJIb30BAHUE BUJIEOMATEPUAJIOB),
OCOOCHHOCTEM B3aMMOJEWUCTBUSA OKCHJA KajdblUsl U
HaTpusi C¢  BOJOM  (BO3MOXHO  MCIOJIb30BaHUE
BHJIEOMATEPHAIIOB); HCCJIEJIOBAHUE CBOMCTB KECTKOM

BOJIBI; TIPOIIECCa TOPEHUS JKeTie3a B KUCIOPOo/ie (BO3MOXKHO
MCIIOJIb30BaHNE BHJICOMATEPHUAIIOB); MIPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEaKIMii Ha WOHBI (Maraws,
Kayblus, admoMunus, nuHka, skenesa(ll) m xenesza(lll),

meau(Il)); HabirOACHME ©  ONMHCAHHE  IPOILIECCOB

OKpalIMBAaHUS MJJAMEHU HOHAMH HATPUS, KAl U KaJIbLUS

(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB);

UCClIeIoBaHUEe  aM(OTEPHBIX  CBOWCTB  THUAPOKCH]IA

ATIOMUHUS u TUAPOKCUIA [MHKAa; penieHue

JKCIIEPUMEHTAJIBHBIX  3a1ad 1o TteMe «Baxuenmue

METaJUIbl U UX COCTUHEHHUS.

JlemoHcTpanuu:

e (3HakomJieHHE ¢ 0Opa3llaMy METaJUIOB U CIIJIaBOB, MX
buznuecKuMu CBOWCTBaMHU. Mopenu

KPUCTAJUTMYECKUX PEHIETOK METAIIIOB.
e Buneomarepualnsl: KOppoO3usi METAIIOB.
e BizaumojeiictBue HaTpus ¢ Boaoil. OkpammBaHue
IJIAMECHU MOHAMH HATPHS U KAJIHSL.
e OkpalMBaHUe MJIAMEHU HOHAMU KaJIbIIHS.
BzaumopaeiicTBue OKCcHIa KaabIlMs ¢ BOJOM.
e BujecoMarepruaibl: TOPEHUE XKeJIe3a B KHUCIOPOJE U

MeJIN);

OOBSCHATD 3aBUCUMOCTD
buznuecKux CBOICTB
METaJIOB oT BUJIA

XUMHYECKOM CBSI3U MCIKOY UX
aToOMaMMH,

HaOmIOmaTh M OIKMCHIBATH
XUMUYECKHE  PEakluu ¢
ITOMOIIBIO €CTECTBEHHOTO
SI3BIKA U SI3bIKa XUMHU,
HaOI01aTh
JIEMOHCTPUPYEMBIC 51
CaMOCTOSITCIBHO
MIPOBOJAUMBIC OITBITHI;
OITNCBLIBATH CBOICTBA
M3yyaeMbIX  BEIIECTB  Ha
OCHOBE HAaOJIIOJICHUH 3a UX
MpEeBpaICHUSIMU;
JIOKa3bIBaTh am(bOTepHbIT
XapakTep OKCHIOB 51
TUAPOKCUIIOB AIOMUHHUS H
xenesa(Ill);

CpaBHUBATH OTHOIIIEHUE
U3y4aeMbIX  METAUIOB W
OKCHJIOB METAJIOB K BOJIE;
CpaBHHMBATh OTHOILIEHUE
THAPOKCUIOB HaTpHs,
KaJpblIUsI W aIIOMHHHSI K
pacTBOpam KHUCJIOT n
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XJIOp€.

IIpakTHyeckne padoThI:

No 6. KecTkoCTh BOJIbI 1 METO/IbI €€ YCTPAHEHHUS.

No 7. Pemienue SKCIEPUMEHTAIBHBIX 3aJa4y IO TEME

«MeTaniby.

Burunciienus:

® 10 YPABHECHUSIM XUMHUYECKUX PEAKIUW, €CIU OAUH W3
peareHTOB J]aH B U30BITKE UJIU COJACPKUT MPUMECH;

® MacCOBOW JI0JIM BBIXO/Ia MPOIYKTa PEAKIUY;

® 10 YPABHCHUSIM XUMHUUYECKHX PEAKIMH, €CIIM OJUH U3
PEareHTOB COAEPKUT MTPHUMECH.

® CJIeJ0BaThb

IeJIOYEH;
® pacro3HaBaTh ONBITHBIM

myTéM TUJPOKCH/I-UOHBI,

nouel Fe2+ mu Fe3+;
paBUIaM
Oe3omacHon paboThI B
nabopaTopuu pH
WCIIOJB30BaHUN XUMUYECKOM
MOCYJIbl U 000PYI0BaHUS;
MPOU3BOJIUTh  BBIUUCIICHUS
10 XMMUYECKUM yYPaBHEHUSIM;
UCIIO0JIb30BaTh pu
BBITIOJTHEHUH y4eOHBIX
3aJlaHUid  TEKCThl y4yeOHUKa,
CIIPaBOYHBIE MaTepuabl
(ITepuoguaeckyro  cuctemMy
XUMHUYECKHUX 3JIeMeHTOB /JI; U;

Menneneena, Ta0IUIy
PacTBOPUMOCTHU KHCJIOT,
OCHOBaHUM MW COJIEH B BOJE,
ANEKTPOXUMUYECKUI pan
HaIpsHKEHUN METaIOB);
HCITOJIL30BaTh npu
BBITIOJIHCHU U Y4EOHBIX
3alaHUA U B IIpOLIECCE
HUCCIeI0BATECIbCKOMN

eI TEIbHOCTH Hay4YHO-
MONYJISIPHYIO JIUTEpaATypy
XUMHYECKOTO  COJEpKaHMUS,
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CIIPaBOYHbIE MaTepHuabl,
pecypcehbl cetn « THTepHETY.

XUMUS
OKpYy-Karoias
cpena.

HoBble wmatepuansl u TexHoJoruu. BemectBa u
MaTepuallbl B ITOBCEJHEBHOM JKU3HM YeJIOBEKa. XUMHUS U
310pPOBBE.

be3onacHoe HUCIIONB30BaHUE BEUIECTB M XUMHYECKUX
peaxiuii B ObITY.

[IpupoaHple  UCTOYHHUKH  YIIEBOAOPOAOB  (Yrodb,
MPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI HX MEPEepadOTKH, UX
POJIb B OBITY U IPOMBIIIIEHHOCTH.

OCHOBBI DKOJIOTHYECKOM T'PAMOTHOCTU. XUMHUYECKOE
3arpsA3HEHUE OKpY’Karolen cpenbl (mpenenbHO
nomnyctumas KoHieHTpauus seniects — I1JIK).

Posib xuMUM B pelIeHUH SKOJIOTMUYECKUX MPOOIIEM.
XUMHYeCKHI  JKCIEepPUMEHT: U3yYeHHe o0pasIoB
MaTepUaAIOB (CTEKJIO, CIUIABbI METAJUIOB, IIOJMMEpPHBIE
MaTepualbl).

® XapaKTCpUu30oBaTh poJib XHUMHUH

B pa3IMyYHBIX cdepax
JESITEIbHOCTU Iozei,
OCHOBHBIE BELIECTBA U
Marepuaibl, NPUMEHSIEMbIE B
KU3HH COBPEMEHHOT0
4eJI0BEKA;

OOBACHSTH YCIOBUS

0€30IacHOr0  UCIIOJBL30BaHUS
BEIIECTB M XUMHUYECKUX
peakiuii B ObITY;

aHAJIM3UPOBATh U KPUTUUECKH
OLICHUBATh MHGOPMAINIO O

BIMSHUHA  TPOMBIIIJIEHHOCTH,
CEJIBbCKOTO XO03SICTBa,
TpaHcnopta W Jp.; Ha
COCTOSIHUE OKpY>Karolen
Cpelpbl;

YMETh OKa3blBaThb IMEPBYIO

MOMOIIb TMPU  XHUMHYECKUX
0’KOTaX W OTPABIICHUSX;
IPUHUMATh ydacTue B
o0CyXIeHUH mpo0sem
XUMHUYECKOU U 3KOJIOTUUYECKOMN
HaIpaBJICHHOCTH,
BBICKA3bIBaTh  COOCTBEHHYIO
MO3UIIMI0 1O TpodiemMe W
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npecajiaraTb BO3MOJKHBIC ITYTH

€€ pelIeHusl.
9 TOMOJIHHUTEJILHBIN KJIACC
Kosmn4yecTrBo yacos JJIeKTPOHHbIE
Ne HauMeHoBaHue pa3ie/ioB U (undposbie)
Konrpoasnsie IIpakTruyeckue
n/n TeM NMPOrPaMMbl Bcero oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Paznen 1. BemecTBO 1 XMMHUYECKHE PeaKIIUU
11| snommeh oomoman psmenon ; ! buGmiorera LIOK
' pas https://m.edsoo.ru/7f41a636
Kypca 9 knacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmoreka [JOK
' XUMUYCCKUX PEaKIUi https://m.edsoo.ru/7f41a636
1.3 9§§§§pggngq§c;$mcme 8 1 1 bubamorexa LIOK
' A LAt https://m.edsoo.ru/7f41a636
peaKkIuu B pacTBOpax
Hroro no pasaeny 17
Paznen 2. Hemerasuibl 4 X COeAMHEHMSI
2.1 Sf@feﬁiﬁiffﬁﬁifﬁi VIIA- 4 1 bubmorexa LIOK
' https://m.edso0.ru/7f41a636
rpynnsl. ['anorexst
29 OO6mmas xapaKTepHCTHKA 5 bu6mmoreka [JOK
' XUMHUYECKUX 3JIeMeHTOB VIA- https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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rpynnsl. Cepa U €€ COeTMHEHUS

OO1as xapakTepucTuKa

23 XUMHUYECKUX DJIEMEHTOB V A- 7 bubmmoreka [JOK
' rpymnmnsl. A30T, Gochop u ux https://m.edsoo.ru/7f41a636
COCMHEHUS
OO1mas xapakTepucTuKa
24 XHMHUYECKHX d1eMeHTOB IV A- 8 bubmmoreka [JOK
' rpynmbl. YTIepoa U KPEMHHH U https://m.edsoo.ru/7f41a636
UX COCMHEHUS
Wroro no pazneny 25
Paznen 3. MeTasuibl 1 X COeAMHEHMSI
. bu6anoreka IIOK
31 Oupte CROHCTBA METAIIOoB 4 https://m.edsoo.ru/7f41a636
39 BaxxHeiime MeTaiabl U ux 16 bu6moreka [JOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro o pazaeny 20
Paznen 4. XuMus u okpy:kaomias cpeaa
41 BemecTBa n marepuaiisl B 3 bubmmoreka [{IOK
' KU3HH YeIIOBEeKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME
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IIOYPOYHOE IIVIAHUPOBAHUE
9 TOMOJIHHUTEJILHBIN KJIACC

Koun4yecTBo yacoB JJIEKTPOHHBIE
Ne arTa uu(ppoBbIe
Tema ypoka Konrpoasusie IIpakTHyeckue A bp
n/n Bcero u3yueHuss oOpa3oBaTebHbIE
padoThI padéoTbI
pecypchbl

[leproauyeckuil 3aKOH.

1 [Tepuoauueckas cucrema 1 03.09 bu6mmoreka [IOK
XUMHUUYECKHX DIIEMEHTOB ' https://m.edsoo.ru/00adb59e
1. 1. MenneneeBa
3aKOHOMEpPHOCTH B

5 W3MEHECHUU CBOMCTB 1 04.09 but6moreka [IOK
XUMHUYECKUX DJIEMEHTOB ' https://m.edsoo.ru/00adb6ob6
MIEPBBIX TPEX NEPUOTOB
Knaccudukanus n

3 (uran { 10.09 butmoreka [IOK
HOMCHKIIaTypa ' https://m.edsoo.ru/00adb7¢2
HEOPraHUYECKHUX BEILIECTB
Buipl XuMu4yeckou cBsI3u

. A 1 1109 Bu6mmorexa [IOK
1 THI-__IH KpUCTATLTHCCKIX ' https://m.edsoo.ru/00adbac6
pEETOK
Kontposnbhas padota Nel

5 o reme «[loBTOpeHue u 1 1 17.09

yTIIyOJIeHUE 3HaHUM
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OCHOBHBIX Pa3/IelioB Kypca
8 KJ1accax»

Knaccudukanus

6 uran . 18.09 bu6mmoreka [IOK
XUMIICCKUX PCAKIIH O ’ https://m.edsoo.ru/00adbcb0
pa3IMYHBIM IPU3HAKaM
[ToHsITHE O CKOPOCTH
XUMHUUYECKOHN peaKIiuu. bubmuoteka [JOK

7 24.09 https://m.ed /00adbe9
[ToHsATHE O TOMOT€HHBIX U ttps.//m.edsoo.ru/U0adbeja
TE€TEPOrCHHBIX PEAKIIMAX
[ToHsITHE O XUMUYECKOM
paBHOBeCUU. DAKTOPHI,

BIIMAIOLIME HA CKOPOCTh bubmmoreka LIOK

8 i 25.09 https://m.ed /00adc28
XMUMHUYECKOW PeaKinu 1 ttps://m.edsoo.ru/Y0adc28c
MOJI0KEHUE XUMHYECKOTO
paBHOBECHUS
OKHCIUTENBHO-

9 01.10 bubmmoteka IJOK
BOCCTaHOBUTCIILHDIC ' https://m.edsoo.ru/00adcade
peaxkuuu
Teopus

10 AIEKTPOJIUTUIECKOU 02.10 bubmmoreka [JOK
nuccoruanyi. CHIILHBIC ' https://m.edsoo.ru/00adcd68
cy1a0bIe 3JEKTPOIUTHI

1 HoHHbIE ypaBHEHUS 08.10 bu6mnoreka LIOK
peakiui ' https://m.edsoo.ru/00add448

12 XUMHYECKHE CBOMCTBA 09.10 bu6mmoreka IIOK
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KHUCJIOT U OCHOBAHUH B
CBETE MpeJICTaBICHUI 00
AIEKTPOJIUTUIECKOUN
JTCCOLHALINT

https://m.edsoo.ru/00add5d8

XUMHUYECKHUE CBOMCTBA
COJIEU B CBETE

13 mpeacTaBeHuii 00 } 15.10 ftgfzj/l/?n(.):cg;iﬂ/?ol:dd%z
AIEKTPOJUTUIECKOU
JIUCCOLIMAIINT

14 [TonsiTre 0 TUIpOIU3E 16.10 bu6mmoreka [IOK
colen ' https://m.edsoo.ru/00add9d4
KonTtponbsHas padbota Ne2
10 TeME
«DNEKTPOIUTHYECKAS Bu6morexa [IOK

15 22.10 https://m.edsoo.ru/00addd12
JICCOLIMAIIHS. p
XHUMUYECKHUE PEAKIINH B
pacTBopax»
[Tpaktrueckas padota No

6 1. «Pemienue 93.10 bu6mmoreka [IOK
HKCIIEPUMEHTAIbHBIX ' https://m.edsoo.ru/00addbfa
3a1a9»

17 O000111EH1E U 05.11 bu6mmnoreka IIOK
cucTeMaTH3alMs 3HaHUH! ' https://m.edsoo.ru/00addec0

12 OO6mas xapakTepUCTHKA 06.11 but6moreka [TOK

raJJOr€HOB. XUMHUYECKHUE

40
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

CBOICTBA HAa IPUMEPE
XJIopa

XnopoBoaopoa. CossiHas

KHCJIOTa, XUMHUYCCKHC

bu6mmoreka [IOK

19 12.11
CBOMCTBA, TIOJTYYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHCHUE
[Ipaktrueckas padota Ne 2

20 o teme «[loyuenue 1311 Bubmmoreka [{OK
COJISTHOM KHUCJIOTHI, ' https://m.edsoo.ru/00ade348
M3y4EHUE €€ CBOMCTB»

Bpraucnenus no

) ypaBHe}UII/ISIM XUMHYECKHUX 10.11 bubmmoteka IJOK
peaKuuu, €CiIu OJUH U3 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE

- OO6m1as xapakTepUCTUKA 20.11 bubmmoteka IJOK
AJIEMEHTOB VIA-TpyNIIbI ' https://m.edsoo.ru/00ade64a
AJOTpOIHbIE
MOAU(PUKALIUH CEPBHI.

” Haxoxnenue cepol u €€ 26.11 bu6mmoreka [IOK
COCIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XHMMHUYECKHUE CBOMCTBA
cepbl

Y CepoBoaopo/1, CTPOEHHUE, 27 11 bu6mmoreka IIOK

busnueckue u
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https://m.edsoo.ru/00ade802

XUMHYECKHUE CBOMCTBA

25

Oxkcupsl cepsl. CepHast
KHUCTIOTa, PU3NIECKUE U
XUMHYECKHE CBOMCTBA,

IIPUMEHEHUE

0312

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKHUE PEaKITuH,

JIekKAIUE B OCHOBE
IIPOMBIIINIEHHOT'O CIoco0a
MOJIyYeHUS CEPHOM
KUCJIOTHL. XUMUYECKOE
3arpsi3HEHUE
OKPYKaIOIIEH CpeabI
COCTMHCHUSIMH CEPBI

04.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

28

Brrurcienre MmaccoBon
JIOJIM BBIXO/1a TPOAYKTa
peakiuu

OO1mast xapakTeprucTuKa
AJIEMEHTOB VA-TPYIIIIbIL.

A30T, paclipOCTpaHEHUE B
npupojie, huznueckue u

XUMHWYECKUE CBOMCTBA

10.12

11.12

bubmmoteka IJOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeca6

29

AMMHak, ero pusndeckre
U XUMHYECKHE CBOUCTBA,

IMMOJIYYCHHUC U IPUMCHCHHC

42

17.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004
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30

31

32

[Ipaktrueckas padora Ne 3
no teme «[lonyuenue
aMMHaKa, U3y4YeHUE ero

CBOMCTB»

A3oTHas KUCIO0Ta, €6

buznyeckue u
XMUMHYECKHE CBOMCTBA

Hcnonb30BaHWE HUTPATOB
1 COJICH aMMOHHUS B
KaueCTBE MUHEPaTbHBIX
yao0peHuil. XuMU4eckoe
3arpsi3HEHNE
OKPY>KAIOIIEN CpeIb
COCIMHECHHUSIMH a30Ta

18.12

24.12

25.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

but6moreka [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

33

docdop. Oxcun dpocdopa
(V) 1 pochopHas KUCIIOTa,

busnueckue u
XUMHYECKHE CBOMCTBA,

NOJTy4YEHUe

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBaHue
dbocdaroB B KauecTBe
MHUHEPATBHBIX
ynoOpeHuil. 3arps3HeHue

IIPUPOJHOM CPEBI

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20
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dbocdaramu

Yruepon,

35 pacnpoCTpaHEHNUE B bubmoreka LIOK
TIpUPOJIE, (I)I/I?,I/ILIGCKI/IG u https://m.edsoo.ru/00adfd9¢c
XAMHYECKUE CBOMCTBA
Oxcuipl yraepojaa, ux
dbusnueckue u

3 XMMHYECKHE CBOUCTBA. Bubnuoreka [{OK
DKOIOTHYECKHUE https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIE C
OKCHJIOM yTJiepoja (IV)

37 YroJibHast KUCIIOTa U €€ but6moreka [IOK
coJiu https://m.edsoo.ru/00ae006¢
[Ipaktruueckas padorta Ne 4
o teme "llonyuenne

13 bu6mmoreka IIOK
YIJICKHCIIOTO Fasa. https://m.edsoo.ru/00ae027e
KauecTBeHHas peakus Ha
KapOOHAT-MOH"

IIepBoHayanbHbIE

39 g;f;;;ze(;inx BCIIECTBAX bubmorexa HOK
KAK 0 COCTHHCHHAX https://m.edsoo.ru/00ae054¢
yriiepoaa

40 Bbubnnoreka [IOK

Kpemunii u ero
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COCIUHCHUA

https://m.edsoo.ru/00ae080a

41

42

43

[TpakTrueckas pabota No
5. Perienue
AKCIEPUMEHTAIIbHBIX
3aja4 I10 TEME
«Baxuenmnye HeMeTalIbl

U UX COCAUHCHU A

KonTtponbshas padota Ne3
o TeMe «Baxuenmme

HEMCTAJJIbl U UX
COCAUHCHU A

OO6m1as xapakTepUCTHKA
XHMHYECKHUX JIEMEHTOB
— METAJIOB.
Mertannuueckas CBsI3b U
MeTauIm4ecKas
KpUCTaJlIInYecKas
pemérka. Guzndeckue

CBOMCTBA METAJUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6moreka [IOK
https://m.edsoo.ru/00ae0e18

bubmmoteka IJOK
https://m.edsoo.ru/00ae103e

44

XUMHUYECKHUE CBOMCTBA
METAJUIOB.

DIIEKTPOXUMHUYECKUHN PSIJ
HaIpsHKEHUU METAJUIOB

bu6mmnoreka IIOK
https://m.edsoo.ru/00ael156

45

OO01me crnocoOobl

45

bu6mmoreka IIOK
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

MOJTYYEHHUSI METAJIJIOB.
CmutaBel. Berauciienust mo
YPaBHEHHUAM XUMHYECKUX
peaKIni, eCiIu OJIMH U3

pPEareHToB CONEPKUT
IpUMECH

https://m.edsoo.ru/00ael156

46 [lonsATHE O KOppPO3UH bu6mmoreka [IOK
METALIIOB https://m.edsoo.ru/00ae1278
bubmmoteka IJOK
47
Illenounbie meTab! https://m.edsoo.ru/00ae14b2
48 OKcCHUIBI U TUIPOKCUIBI bubmmoteka IJOK
HaTpus 1 Kaaus https://m.edsoo.ru/00aec14b2
[I{enoyHO3eMENBHBIE
49 METaJUJIbI — KATBIUN U Bubmmorexa IIOK
1 https://m.edsoo.ru/00ae15¢8
MarHum
50 Baxneiinme coefMHEHUS bu6mmoreka [IOK
KaJIbIIHsd https://m.edsoo.ru/00ael5e8
51 O060061IeHHE 1
CHCTEMaTH3aIMs 3HAHUH
55 JKécTkoCcTh BOABI 1 bu6mmoreka [IOK
CHI0COOBI €€ yCTpaHEHUS https://m.edsoo.ru/00ae 1886
[Tpaktrueckas pabota Ne 6
N but6moreka [TOK
53 o TeMe "JKECTKOCTBb BOIbI

Y METO/bI €€ yCTPaHECHUS"

https://m.edsoo.ru/00aelae8
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bu6moreka [IOK

54 %
AJIOMUHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA bubmuotexa [IOK
OKCH/JIa ¥ TUJIPOKCH/ 1A https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso . i
https://m.edsoo.ru/00ae1d86
Oxcuapl, THAPOKCUIBI U
57 bubmmoreka IJOK
comu yxeresa (Ih) v kenesa https://m.edsoo.ru/00ae35e¢6
(110)
58 O06o00611eHne u
CHCTeMaTHU3alus 3HaHUI
[Tpaktrueckas padota No
7. Perienue
59 AKCTIIEPUMEHTAIIbHBIX bubnuoteka [IOK
3a4a4 1o TeMe https://m.edsoo.ru/00ae3de8
«Baxkneunme MmeTaibl 1
X COCTMHCHMS»
Brrunciaenus no
YpaBHEHUSM XUMHUYECKUX
pEeaKLui, €CIv OJIUH U3
60 pEareHToB J1aH B U30BITKE bubmuoteka [JOK

WJTU COJICPIKUT MPUMECH.
Brruncienust MaccoBOM
JIOJIM BBIX0J1a TPOJIYKTA
peakiuu
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61 O06o0menue u 1
CHUCTEMAaTH3alMs 3HAHUI
KoHnTtponbsHas padota Ne4

0 1o TeMme «BaxxHeunmue :

METaJJIbl U UX
COCIMHCHMS»
BemectBa n MmaTepuaisl B

63 o . P ! but6moreka [IOK
TIOBCCIHCBHOM JKISHU https://m.edsoo.ru/00ae3f50
YyeJoBeKa

64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubmuotexa LIOK
OKPYIKaIOIIEH CPEIIbI https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perieHnun 1 bubmoteka LIOK
AKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
Pe3epBHBIi ypOK.

66 P P 1 butmoreka [IOK
Obobmenne 1 https://m.edsoo.ru/00ae0dOa
CHUCTEMAaTHU3alMsl 3HAaHUI
Pe3epBHBIi ypOK.

7 P P { butmoreka [IOK
Obobmenne 1 https://m.edsoo.ru/00adb33c
CHCTEMaTH3aIMs 3HAHUH
Pe3epBHBIi ypOK.

68 P P { but6moreka [TOK
Obobmenue n https://m.edsoo.ru/00ad9cb2
cucTeMaTHu3alMs 3HaHU!

AEBEKORECBO-ACBIO ROPAE 68
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9 TOMOJHUTEIBLHBIN KJIACC

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

Kon

IIpoBepsiemblii 3JIEMEHT COAEPKAHUSA

BCH_ICCTBO N XUMHUYICCKAA pCaKlusi. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepmogmueckas cucrema xumudeckux snemeHToB J[.M. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTU B M3MEHEHUHM CBOWCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPHOJOB, KaJlus, KaJbLUs U UX

COGI[I/IHGHI/II‘/JI B COOTBCTCTBHH C ITOJJOXKXCHUEM JJICMCHTOB B Hepnonnqecxoﬁ CUCTEMC U CTPOCHUEM HUX aTOMOB

1.2

CrtpoeHue BelecTBa: BUAbl XUMUUECKON CBSA3H. THUIbI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUTIA KPUCTAUTMYECKON PEmETKH M BHUJA XUMHUYECKOHN cBs3u. Kiaccuukanuss m HOMEHKIATypa HEOPraHWYEeCKUX
BEUIECTB (MEXAYHapoaHasi M TpUBUAIbHAsA). XMMHUYECKHE CBOMCTBA BEILECTB, OTHOCSILUXCS K pa3jMYHbIM KiaccaM
HEOPraHWYECKUX COCAMHEHNM, TCHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIECTB

1.3

Knaccudukanus XUMHYECKHX PEaKIHid MO Pa3IMYHBIM MpHU3HAKaM (TI0 YHCITy W COCTAaBY YYacTBYIOIIHUX B PEaKIUU
BELIECTB, 110 TEMIOBOMY 3((PEKTy, IO U3MEHEHHIO CTEIIEHEW OKUCICHHSI XUMUYECKUX 3JIEMEHTOB, [0 00OPaTUMOCTH, IO
YYacTHIO KaTanm3aTopa). JK30- M IHAOTEPMHUUYECKUE PEaKIUd, TEPMOXUMHUYECKUE ypaBHEeHHUA. [loHsATHE O CKOpOCTH
XUMHUYECKON peaKkIuu

1.4

ITonstre 06 O6paTI/IMI>IX u H€06paTI/IMBIX XUMHUUYCCKUX PCAKIUAX. IToHsATHE O TOMOTECHHBIX U TCTCPOrCHHBIX PCAKIUAX.
[TonsaTue 0 XMMHYECKOM PaBHOBCCHU. q)aKTOpBI, BJIMAIOIIMC Ha CKOPOCTH XUMHUYECKOM p€akuun " II0JIOKCHHC
XUMHUYCCKOI'0O paBHOBCCHA

1.5

OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIC PEAKIIMU, JJICKTPOHHBIA OallaHC OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHON PEaKIIHH.
CocraBiicHHE YpaBHECHUH OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C HWCIOJB30BAHUEM METOJa JJICKTPOHHOTO
Oasanca

1.6

Teopusi 3IEKTPOIUTUYUECKON AUCCOLMALMU. OIJIEKTPOJUTHI W HEINEKTpONIuThl. KaTnoHbl, aHMOHBL. MexaHu3M

JIMCCOIMAIIMY BEUIECTB C Pa3jIMYHBIMH BUJAAMH XUMHYeCKoi cBsi3u. Cremnenp nucconmanuu. CuibHBIC W Clla0ble
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ANEKTPOJUTHI. Peakiiun noHHOTr0 oOMeHa. Y CIIoBHsI MPOTEKaHUs PEaKIMii HOHHOTO 0OMEHa, MOJTHBIC M COKpAIIEHHBIC
MOHHBIE ypaBHEHUs peakuuil. CBoWCTBa KUCJIOT, OCHOBAHUM U COJIeH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUUECKOM
nucconuanuu. KayecTBeHHbIE peakiiuy Ha HOHBL. [loHsSTHE 0 rTHuApOIn3e coe

1.7

XUMHYECKHI SKCIEPUMEHT: O3HAKOMIICHHE C MOJACSIMA KPUCTAUTUYECKUX PEIIETOK HEOPTaHMYECKHX BEIIECTB —
METAIOB U HEeMeTaIoB (Tpadura W anMasa), CIIOKHBIX BEIIECTB (XJIOpHIAa HATPHs); UCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMMHYECKOW PEaKIUU OT BO3JCHCTBHS PA3JIMYHBIX (AKTOPOB; HCCIEAOBAHUE DICKTPOIPOBOJIHOCTH
pacTBOPOB  BEIIECTB, Tpolecca JAUCCOIHMALMU KHCJIOT, Imejlo4eld © cojeld (BO3MOXKHO HCIIONb30BaHUE
BUJ/ICOMATEPHAJIOB); TMPOBEJCHUE OIBITOB, WUIFOCTPUPYIOIIMX MPU3HAKUA TMPOTEKAHHs pEaKHii MOHHOro oOMeHa
(oOpa3oBaHme OcajKa, BBIIACICHUE ra3a, 00Opa30BaHMUE BOJIbI); OIMBITOB, MILTIOCTPUPYIOMINX MPUMEPHI OKHCIUTEIBHO-
BOCCTaHOBHTEIBHBIX pPEaKIUil (TOpEHUE, pPeaKkiMy pa3IOKEHHs, COCIUHEHHs); paclOo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C MOMOIIbIO KAYeCTBEHHBIX PEAKIIMIA HAa HOHBI; PEIICHUE YKCIICPUMEHTAJIBHBIX 33124

Hemeranmnsl u ux COCAMHCHU A

2.1

OG6mias xapaktepucTrka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTETIEHU OKucieHus. CTpoeHue u
(bU3MYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — FaJOTeHOB. XMMHUYCCKHUE CBOMCTBA HAa IIPUMEpPE XJIopa (B3aMOJICHCTBHUE C
MeTaJUlaMH, HeMeTa/ulaMH, Iejiodamu). XJiopoBojopord. CoisiHasi KHCIIOTa, XMMHYECKHWE CBOWMCTBA, MOJIyYCHUE,
NpUMEHeHue. [[eiicTBuEe XJIopa M XJIOPOBOJAOPO/IAa HA OPraHW3M 4YeJIOBEKa. BaxkHeWmme XJIOpUAbl U UX HAXOXKICHUE
B IPUPOLE

2.2

O6mas xapaktepuctuka d3j1eMeHTOoB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC CTEIICHU
okucienus. CTpoeHue 1 (pU3nYecKkue CBOMCTBA MIPOCTHIX BEUIECTB — KUCIOPOJIa U cepbl. AJNIOTPOIHbIE MOAU(DUKAITUN
KHCJIOpOAa U cepbl. XMMHUYECKHE CBOICTBa cepbl. CepoBOAOPOA, CTpOCHUE, (PU3NUECKHE M XUMHUYECKUE CBOMCTBA.
Oxcuapl cepbl Kak MpeICTaBUTENM KHCIOTHBIX OKcuAoB. CepHasi KuCIIOTa, (pU3MUECKHEe W XHMHUYECKHE CBOMCTBA
(oOmme Kak TMpencTaBUTENs Kiacca KHCIOT U cnenuduueckue). XHUMUYECKHE peakiiM, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO crtoco0a noiayueHus: cepHoi kuciaotel. [Ipumenenne. Conu cepHOM KUCIOThI, KAUECTBEHHAs peaKius

Ha cyibdaT-uoH. HaxoxaeHnue cepbl U €€ coequHeHUi B mpupoae. XUMUYECKOEe 3arpsi3HEHHE OKPY KaloIIed cpejibl
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COEJIMHEHUSIMU CEPHI (KUCIIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHHUS

2.3

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIE CTETIEHU OKHCICHHS.
A30T, pacrnpocTpaHeHHe B MpHUpoAe, PU3nvyecKkue U XUMHYecKne cBorcTBa. KpyroBoport a3ora B mpupoje. AMMHUAK,
ero (usnyeckre 1 XUMHUECKUE CBOMCTBA, OJdy4YeHHue U npuMeneHue. Coau aMMOHUS, UX (pU3MUECKUE U XUMUYECKHE
CBOIICTBa, mpuMeHeHne. KadecTBeHHast peakiys Ha MOHBI aMMOHHS. A30THAsI KHCIIOTa, €& moaydeHue, Gu3ndeckue u
XMMHUYECKHE CBOWMCTBA (00IIME Kak MPEACTaBUTENs Kilacca KUCIOT U crneuupuueckue). Mcnonb30BaHUEe HUTPATOB
M COJIEll aMMOHHUSI B KadeCTBE MHUHEPAIbHBIX YHAOOpeHMiA. XWMHYECKOe 3arps3HEHHE OKPYXAloUlel Ccpembl
COEJIMHEHUSIMHU a30Ta (KHCIOTHbBIE J0XK/IH, 3arpsiI3HEHUE BO3/yXa, I0YBBI U BOJOEMOB)

2.4

®dochop, amrorpornrbie Moaudukaruu docdopa, dusndeckne u xumudyeckme cpoiictBa. Okcua docdopa(V) u
docdopHas kuciaoTa, PUINYECKUE W XUMHYECKHE CBOWCTBa, monydeHue. Mcmonwp3oBanue (ochaTtoB B KadecTBe
MUHEPATBHBIX yI00peHUi

2.5

O6mas xapakrepuctuka d3meMeHToB I[VA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE CTEICHU
OKHUCJICHUS. YTJIEpOJ, aJJIOTPOINHbIE MOJAU(UKAIMHM, PAaCHpOCTpPaHEHUWE B MpHUpPoAE, (PU3MUECKHE M XUMUYECKUE
cBoiictBa. AncopOmusi. Kpyrosopor yriepoga B mpupome. Okcumsl yriiepoja, uX (U3MYECKHE W XUMHUYECKUE
CBOICTBa, JIEHCTBUE HA JKUBBIE OPraHU3MBbI, MMOJIYYEHHE U TMPUMEHEHHUE. DKOJIOTHYEeCKHe MpOOIEMbl, CBI3aHHBIE C
okcuaoM yriepona(IV); rumoresa rmo0anbHOTO MOTEIJICHHUS KIIMMAaTa; TApHUKOBBIN 3(PQekT. YTroapHas KUCIoTa U e
coiiu, X (PU3MUECKHEe U XMMHYECKHE CBOMCTBA, MOJy4yeHUE W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOoOHaT-

HOHBI. Vcrionn30Banue Kap6OHaTOB B 6I>ITy, MCIULMHEC, MIPOMBIIIJICHHOCTU U CCJIbCKOM XO3SMCTBE

2.6

[lepBoHayanbHble TOHATHSA OO0 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHMSX yriepoia (METaH, 3TaH, STHIICH,
alleTUJIeH, 3TaHOJ, TJIMIEPUH, YKCycHas kuciora). Mx cocraB u xumuyeckoe crpoenue. [lonsarue o Ouomormuecku
BAXXHBIX BELIECTBAaX: JKHUpax, Oeykax, yrieBoJax — M MX pOJIM B JKU3HMU 4YelOBeKa. MarepHallbHOE €IMHCTBO

OPraHNYCCKHUX U HCOPTraHNICCKUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢pusznueckre 1 XUMUYECKHUE CBOMCTBA, MOJyueHUue U npuMeHeHre. CoeTuHEHUs] KPEMHUS B MPUPOJIE.
O6mue npexacrasienus o0 okcuae kpemMHUsA(IV) u kpemamneBor kuciote. CHIMKATHI, WX HCIOJIH30BAaHHE B OBITY,
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MEIUIIMHE, TPOMBIIUICHHOCTH. BakHEeHIe CTpOUTENbHbIE MaTepHallbl: KepamMuKa, CTEKJIO, IIEMEHT, OETOH,

)KeJ1e300€TOH. HpOGJ’ICMBI 0€30IacCHOTO MCITOJIb30BaHUS CTPOUTCIIbHBIX MATCPUAJIOB B HOBCCZ[HGBHOﬁ KHN3HU

2.8

XVUMHUYECKUN IKCIEPUMEHT: U3y4eHne 00pa3l0oB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI; TPOBEICHUE
KAUeCTBEHHBIX pEaKUMi Ha XJOPUI-UOHbI M HAONIOJEHHE MPU3HAKOB HUX IPOTEKAHMS; OIBITHI, OTPAXKAIOLIUE
buznyecKre U XMMHYECKHE CBOWMCTBA TaJIOTEHOB U MX COSAMHEHHH (BO3MOYKHO MCIOJB30BAHHE BUACOMATEPHAIIOB);
O3HAaKOMJIEHHE C oOpa3laMu XJIOpPHAOB (raJIOr€HMJIOB); O3HAKOMJIEHME C 00pa3liaMHu cepbl U €€ COECOUHEHUSIMU
(BOBMOKHO WCTIOJB30BaHUE BHIECOMATEPUANIOB); HAONIOJCHHE TMpolecca OOYIIIMBaHMS caxapa TOJ ACHCTBHEM
KOHLEHTPUPOBAHHON CEpHOM KUCIOThI; N3YYEHHE XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIOThI, IPOBEIACHHE
KaueCTBEHHOW peakuuu Ha Cyib(haT-uOH W HAOMIOJeHNE MpU3HAKA €€ MPOTEKAHMs; O3HAKOMIICHHE C (PU3NICCKUMU
cBoOiicTBamMM a30Ta, hochopa U ux coeAMHEHUM (BO3ZMOKHO HCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3liaMy a30THBIX U
dbochopHBIX yHOOpEeHUH; MOJy4YeHHE, COOMpaHHWe, pPACIO3HABaHWE M H3yYE€HHWE CBOWCTB aMMMAKa; MPOBEICHHE
KAueCTBEHHBIX peaklUuil Ha MOH aMMOHHUS U (GocaT-uOH U U3yYEHHE NPU3HAKOB MX MPOTEKaHUs, B3aUMOJEHUCTBUE
KOHLICHTPUPOBAHHON a30THOW KHMCIJIOTHI C ME/bI0 (BO3MOYKHO MCIOJb30BaHUE BUIEOMATEPHAIIOB); U3yUYEHHUE MOJEIIEH
KPUCTAJLTMYECKUX PEIIETOK anmasa, rpaduta, QyjuiepeHa; 03HAKOMJIEHHE C IMPOLIECCOM acopOLUU PacTBOPEHHBIX
BEIIECTB aKTHBUPOBAHHBIM YTIEM M yCTPOMCTBOM MPOTHBOTa3a; MOJyYeHHE, COOMpaHKe, PACIIO3HABAHUE U M3yUCHUE
CBOICTB YIJIEKHCIIOTO Ta3a; MPOBEJCHHE KAYECTBEHHBIX peakui Ha KapOOHAT- M CHJIMKAT-UOHBl U H3yuEHUE
MPU3HAKOB UX TMPOTEKAaHUs; O3HAKOMIICHHE C TMPOAYKIHEH CHUJIMKATHOW TMPOMBIIUICHHOCTH; pELICHUE

OKCIICPUMCHTAJILHBIX 3a1a4 I10 TCMC «Bakneie HeMeTaIbl U UX COCIHUHCHU A

MeTtaibsl U uxX COCAHUHCHU

3.1

OO0mass xapakTepUCTUKa XHMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHWW WX ToOJoXKeHus B llepmommueckoit
cucreMe xumuueckux anemeHToB .M. MenaeneeBa u ctpoeHust atomoB. CTpoeHue MeTaioB. MeTtaminueckas CBsI3b

Y METAJUIMYECKAs] KPUCTAJUIMYECKAs PEIIETKA. DJIEKTPOXUMUYECKUH psAJl HAIPSUKEHNUI METaJIJIOB

3.2

dusnueckue W XUMHUUYECKHE CBOMCTBa MeTayyioB. OOImMe crnocoObl MoJiydeHus: MeTaaiaoB. [loHsTHe O KOppo3uu
METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUThl MX OT Koppo3uu. CruiaBbl (CTanb, YyryH, NIOPAIIOMHHUN, OpoH3a) M HX
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NPUMEHEHHE B OBITY M MPOMBIITUIEHHOCTH

3.3

[Ilenounbie MeTamibl: nosioxkenue B [lepuonnueckon cucreme xumuueckux anemeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXACHUE B Ipupoje. Pu3ndecKkue u XMMUIECKUE CBOMCTBA (Ha TTpuMepe HaTpus U Kanwus). OKCHIbI U

THAPOKCUABI HATPUS U KaJIU. HpI/IMCHCHI/IC MCJIOYHBIX MCTAJJIOB B UX COGILI/IHGHI/Iﬁ

3.4

[IlenoyHO3eMeNIbHBIE METAJUIBI MArHUM M KaJbLUMU: MOJOXKEHHUE B [leprHoanMYecKor CUCTEME XUMMHYECKUX SJIEMEHTOB
J.N. MeHnneneeBa; CTpoeHUE UX aTOMOB; HaXOXJeHHE B npupoae. Ouznueckue U XUMUYECKUE CBOMCTBA MArHUSl U
KaJplusl. BaxkHelme coeTMHCHUS KK (OKCHI, TUAPOKCH, COJH). JKECTKOCTh BOJIBI M CITOCOOKI €€ yCTpaHEHUS

3.5

Amomunuii: nonoxxenue B Ilepumonnueckoit cucteme xumuyeckux sjeMeHToB .M. MeHaeneeBa; CTpoeHUE aToMma;
HaxoXxaeHue B mpupojie. Puznueckrue 1 XuMUIECKUE CBOMCTBA allfoMUHUSA. AM(BOTEPHBIE CBOMCTBA OKCHIA U THIPOKCHU]IA

AJIFOMHMHHUA

3.6

Keneszo: nmonoxenune B Ilepumoamueckoit cucteme xumudeckux siemeHToB .M. MenneneeBa; crpoeHue atoma;
HaxOoXXJIeHHe B mpupojie. PU3ndecKkne W XUMHUYECKHE CBOMCTBA keie3a. OKCHbl, THAPOKCHIBI U comu xkene3a(ll) u
xenesa(lll), ux cocra, cBOMCTBA M MOJTyYCHUE

3.7

XVWMHAYECKUN DKCIEPUMEHT: O3HAKOMIIEHHWE C 00pasliaMd METAJIOB W CIUIABOB, WX (U3NYECKUMHU CBOMCTBAMH,
U3YYCHHE pe3ylbTaTOB KOPPO3UH METAJIOB (BO3MOXKHO HCHOJIb30BAaHUE BUJECOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KaJbIUs W HATPHUS C BOAOW (BO3MOXKHO HCIIOH30BaHUE BUICOMATEPHAIIOB); MCCIICIOBAHUE
CBOMCTB KECTKOM BOJIBI; IMpoliecca FOPEHUs Keje3a B KUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHME BUAECOMATEPHUAIIOB);
NPU3HAKOB TPOTCKAHUS KAYECTBCHHBIX PEAKIMi HAa WOHBI (MarHus, KaJlblvs, allOMHUHHS, IuHKaA, xene3a(ll) u
xenesza(Ill), mequ(1l); HaGmroaeHME U ONKMCaHUE TPOLECCOB OKpPAIIMBaHUS TUIAMEHU HOHAMH HATPUSsl, KaJaus U KaJbIUs
(BOBMOKHO HCITOJIb30BAHKME BHICOMATEPUANIOB); HWCCIEIOBaHNUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS M

TUJPOKCHJIA [IUHKA; PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 Teme «BakHehIne MeTaluibl U UX COSTUHECHUSD)

XHUMHS 1 OKPY’KaKoIasl cpejia

4.1

HoBble MaTepuansl 1 TexHONOTHM. BemecTsa n marepuainbl B MOBCEAHEBHOM KU3HU YEIIOBEKA. XHUMHSA U 310POBBE.

be3onacHoe ncnonb3oBaHNE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momouis npu XMMHUECKHX OXKOTax
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Kon
Y OTPABIICHHUSIX
OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsisHeHue okpyxatoiiei cpessl [1JIK. Posib xuMuu B perienuu
4.2 HKOJIOTMYECKUX MpobieM. [IpupoaHble HCTOYHUKH YIIIEBOAOPOXOB (Yrojib, HPUPOIHBINA ra3, HEPTH), MPOIYKTH MX
nepepaboTKH, MX POJIb B OBITY U MPOMBIIIIIEHHOCTH
4.3 XVWMHAYECKUN IKCIIEPUMEHT: N3Y4YeHHE 00pas3loB MaTEPHAIIOB (CTEKIIO, CIIJIaBbl METAJIOB, TIOJTUMEPHBIE MATEPUAIIbI)
YMK kabuneTta XumMuu
MHB | 1/l HaunmenoBanue o0opynoBaHus Kou- I'on npuo6p
BO
No
JlaGopatopHoe 0060opynoBaHue U TTOCyAa
1 Ha6op HITP 6 1982
2 Hab6op apeomerpon 1
3 [MTpubGop mTaTMB g mpodbupok ¢ |3
ITOJICBETKOMN
4 [Tpubop asnst mosry4eHus ra3on 2
3) BanHa snexTponutrueckas 1
6 [Ipubop s cpaBHEHHS conaepkKaHUs | 2
YIJIEKUCIIOTO0 Ta3a BO BJIBIXaeMOM U
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BbBIABIXaCMOM BO31YXC

7 [IpuGop i OMBITOB TIO0 XUMHH C |1
AIEKTPUUECKUM TOKOM
8 [lITaTuB mabopaTopHBIit 18
9 CToNMuK TEMOHCTPAIIMOHHBIN 1
10 | Becol 1abopaTtopHbie HACTOJIbHBIC 1
11 | Becsl 1abopaTopHbie 2
12 | Pa3HoBecH 3
13 | HarpeBatenb BJIEKTPUYECKUI i | [
npobupok HITOIII
14 | HarpeBaTenb 3JE€KTPUUYECKUAN JUTSI KOJIO 2
15 | CouproBku
OombIHe 22
MaJICHbKHE 9
16 | Anmapat Kunma 3
17 | Cerka acbecToBas 2
18 | llIratuB nms mpoOUpPOK 17
19 | Ileub mydenbHas 1
20 | KpucramnuzaTtop 2
21 | Kpucramnu3arop ¢ KpbIIIKOH 1
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22 | TepmomeTp CIUPTOBOM 3

23 | 'oprouee cyxoe 3y

24 | IIpoOKu KOPKOBBIE 2ym.

25 | Konba xoHnueckast 23

26 | Konba xkpyriogoHHas 9

27 | Kpyxxka dpapdopoas 3

28 | Boponka cTexiIsiHHAs 2

29 | Humusap MepHbIT 1

30 | CrakaH CTEKJISIHHBIN 1

31 | [IpoGupku asist ONBITOB 100

32 | Habop cTeKIsIHHBIX TPYyOOK 3
Komnexuun

1 Hedro 1

2 YyryH u ctanb (24)

3 MuHepanbl ¥ TOpPHBIE TOPOIBI 2

4 Yromnb 1
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5 Tommuso 3
6 AroMuHUN 2
7 Kayuyxk 1
8 [I&nx HaTypaJIbHBII 1
9 [II&nk ncKycCTBEHHBIN 1
10 | BomokHna 3
11 | ITmacTMaccel 1
12 | Crexiio ¥ U3aenus U3 cTeKiIa 1
13 | Kamennslit yroiab 1
14 | Marepuan pa3laToyHbI K KoJulekmuu | 1
CTPOUTEIHHBIX MAaTEPHAIIOB
Mopenu
1 HaGop tpadapeToB mojaeneit aToMoB 1
2 Monenu aToMOB 2
3 Mopenu KpucTamIn4ecKuX peueTok: 6
rpaduTa, agMasza, XJIOpHAa HATpHs,
anb(a-xKenesa, MarHus, MeJu
PeakTuBel
Ha6op Ne3 OC I'mapokcuab
1 AMMHaK BOIHBIN
2 Bapus rugpokcu
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Kamus ruapokcun

4 Kanbiust tuapokcu
5 Hatpus runpoxcun

Ha6op Nel7 OC MHnukaTopsl
1 Jlakmonn
2 MeTun0BbI OpPAHIKEBBIN
3 denondranerH

Ha6op Ne5 OC Metamsl
1 AoMUHMN (TpaHyJIbI)
2 AmoMmuHMi (myapa)
3 XKeneszo METaJTUIECKOE

BOCCTAHOBJICHHOE
4 Marnuii (neHTa)
5 Marnwuii (mopoiiok)
6 Mens (rpanyiibn)
7 OnoBo (TpanyJibl)
8 [{uHK (rpaHyJbl)
9 [{uHK (MOpOLIOK)

Kucnotel
10 | Kucnora consinas
11 | Kucnora cepnas
12 | Kucnora ykcycHas
Oxcunpl
13 | Okuce menu
14 | Okucs xenesa
Comu

15 | XKene3o xjgopHOE
16 | Kanuii x10pucThIi
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17 | Marauit XJIOpUCTBII

OpI‘aHI/I‘IeCKHe BCIICCTBA

19 | I'munepun

Jumepamypa onsn yuawguxcs:
1. Xumus. 9 ximacc: yueOHuk miist oomeodpaszoBarenbubix yapexaeHuit/ O.C. 'abpuensa. - M: JIpoda.

2. Xumus B popmynax. 8-11 knacc: CrnpaBounoe nocobue/ B.B. Epemun. — M: [Ipoda.
3. T'abpuensan O.C. fAmykosa A.B. Xumus. 9 knace: pabodas TeTpanas K yueOHuky ['abpuensna
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