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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o penMeTy «XuMUs» Ha YPOBHE OCHOBHOTO OOITETO 00pa30BaHMS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, MPEACTABICHHBIX B
dI'OC 000, ®enepasibHONM aJaNTUPOBAHHOW OOpPA30BATENBHOW  MPOTPAMMBI
OCHOBHOTro 001ero oOpazoBanusi Juisl cienbix oOydarommxcs (Bapuant 3.2 ®AOIL
000), a Takxe Ha OCHOBE (erepalibHOM paboyeil mporpaMMbl BOCIIUTAHUSA U C YIETOM
KOHIIETIIMKA TIpernojaBaHus ydeOHOTo TmpeameTa «XUMUS» B  00pa3oBaTEIbHBIX
opranmn3anusx Poccurickon denepanuu.

[Iporpamma mo XxumuH pa3paboTaHa C MEbI0 OKa3aHUS METOIUICCKON MTOMOIIH
YUUTEIIO B CO3/IaHUU paboueil mporpaMmbl 1o y4eOHOMY MTPEIMETY.

[Iporpamma 10 XuMUW Ja€T TPEACTABICHHE O TMEIAX, OOMEeH CTpaTernu
00y4eHMS, BOCIIUTAHUS W Pa3BUTHSA OOYYAIOIMIMXCS CPEICTBAMH y4eOHOTO TpeaMeTa,
yCTaHABJIMBAET  00s3aTeIbHOE  MPEIMETHOE  COJAEpXKaHUEe,  MpeaycMaTpUBacT
pacmpeiieieHde ero I0 KilaccaM W CTPYKTYpHpOBaHWE TO pa3ieliaM u TeMaMm
nporpaMmbl  TIO  XUMHH, OINpEAeNsieT  KOJIMYEeCTBEHHbIE U KauyeCTBEHHbIC
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEeMYIO0 TOCJIEeIOBATEIbHOCTh HW3YUYEHUS
XUMHUHU C YIETOM MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JOTUKH y4eOHOTO
mporiecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJarolIuXxcs, OINpeaeaseT BO3MOXKHOCTU
npeaMeTa IS peanu3alnud TpeOOBaHWUM K pe3ysbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHHUsA, a TAKKe
TpeOOBaHMIA K pe3ysibTaTaM OOyUYEeHHsI XUMUHU Ha YPOBHE IIeJIel U3ydeHUsI IpeIMeTa U
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEILHONH JEATEILHOCTH OOYYaroIIerocss 10

OCBOCHHIO YyUeOHOTO CO/IepPKAHMSL.

O01mas xapakTepuCcTHKA y4e0HOIr0 npeamMmera « XuMus»

Bxrnan ydyeOHoro npenmera «XuMHUsS» B IOCTHIXKEHHE 11€JIEH OCHOBHOTO OOIIETro

oOpaszoBanusi O0yCIIOBJIEH BO MHOTOM 3HAaYEHHUEM XHUMHYECKOW HAYKH B TIO3HAHUU

3aKOHOB MPHUPOJIbI, B PA3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIIECTBA M CO3IaHUH HOBOM



0a3bl MaTepUAIBLHOMN KYJIBTYPBI.

XUMHSI KaK DBJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pAacIpOCTPAHWUIIA CBOE
BIMSIHHME Ha BCE OOJACTH YEJIOBEYECKOTO CYIIECTBOBAHMS, 3a/lajja HOBOE BUJCHHE
MHUpa, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOM KyJIbTYpPhl, HEOOXOJIUMBIM
YCIIOBUEM >KM3HHM OOIIECTBA: 3HAHME XUMHUHU CIYKUT OCHOBOM Uit (POpMHUPOBAHUS
MHUPOBO33pPEHHUSI YEJIOBEKAa, €ro MpEeJCTaBICHUNA O MaTepualbHOM E€IWHCTBE MHPA;
BOXHYIO  poJib  WrpaoT  (GopMUpyEeMble  XHMHEW  MpeJCTaBICHUS 0
B3aMMOIPEBPALLEHUAX SHEPIUA U OO0 HBOJIIOIMU BELIECTB B MPHUPOIE; COBPEMEHHAs
XUMHSl HalpaBlieHa Ha peIIeHHe TJI00aJbHBIX MPOOJIIEeM YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA —  CBIPbEBOM, DJHEPreTUYECKOM, MHINEBOM M  SKOJOTMYECKON
0€30MacHOCTH, POOJIEM 3IPaBOOXPAHCHMUSI.

B ycnoBusx Bo3pacTaroiiero 3HaueHusl XUMHUH B )KM3HHU OOIIECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XUMUYECKOI0 00pa3oBaHusl. B miaHe conuanu3anuy OHO SIBISIETCS
OJIHUM H3 YCIOBUH (OPMHPOBAHUS HHTEIUIEKTA JIMYHOCTH M TapMOHHYHOIO €€
pa3BUTHSL.

CoBpeMeHHOMY YEJIOBEKY XMMHYECKUE 3HAHUSI HEOOXOIUMBI JIJIsi MPUOOPETEHUS
OOLIEKYJIbTYpPHOTO YpPOBHS, IO3BOJISIFOIIETO YBEPEHHO TPYAUTHCA B COLUYME H
OTBETCTBEHHO Yy4YacTBOBaTh B MHOIOOOpa3HOM KHW3HU OOIIECTBa, Ui OCO3HAHUS
B&XKHOCTH Pa3yMHOI'O OTHOUIEHUS K CBOEMY 3J0pOBbIO M 3JI0POBbIO JIPYTUX, K
OKpY’Karollled NPUPOAHON cpezae, JUlsl TPAMOTHOIO NMOBEACHUS MPHU HCIOJIb30BAHUU
Pa3IMYHBIX MAaTEPUAIOB U XMMUYECKUX BEIIECTB B TOBCEAHEBHOM JKU3HU.

XuMu4Yeckoe 00pa3oBaHHE B OCHOBHOW IIKOJIE SBIIETCS ©Oa30BBIM 11O
OTHOIICHHWIO K CHCTEME OOIIero XuMHYecKoro oOpas3oBanusa. Ilostomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO pEaM3yeT MPUCYIIHUE OO0IIEeMYy XHMUYECKOMY
o0pa30oBaHUIO KJIIOYEBBbIE IEHHOCTH, KOTOpPHIE OTPAXKalOT TOCYJIapPCTBEHHBIE,
OOILIECTBEHHbIE M WHIWBHUyaJIbHbIE TOTPEOHOCTH. DTHM OMNpPENENseTCs CYIIHOCTh
oOmieit crpareru OOy4YeHHSs, BOCIUTAHUSA M Pa3BUTHS OOydYarolUMXCs CpEeACTBAMU
y4eOHOro npeamMera « XUMHUs».

N3yuenue npeamera

. CHOCOOCTBYET pealu3allid BO3MOXHOCTEH [UIsl CaMOpa3BUTUA H

dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PyHKITMOHAIEHON TPaMOTHOCTH,



. BHOCHUT BKJIaJ] B (DOPMHUPOBAHKE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
MOJIPOCTKOB, HaBBIKOB 170:¢ CaMOCTOSITEIILHOM y4eOHOM JIeATEIILHOCTH,
OKCIIEPUMEHTAJBLHBIX W  HMCCIIENOBATEIbCKUX yMEHHH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JeATEILHOCTH;

. 3HAKOMHT CO CIEeNU(PUKON HAyYHOTO MBIIIJICHHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3TJIAIa HA €IUHCTBO NMPUPOABI U YEIOBEKA, SIBIACTCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH TOJIPOCTKOB;

. CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSIM, K IPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00y4arOIUXCSl.

Ha3BanHble HampaBieHHs B OOyYEHHHM XUMHUU OOECHEUMBAIOTCS CHEUU(PHKOIM
COJICp)KaHUSl TPEAMETa, KOTOPBIM SBIETCS IEAArOTMYECKA  aJanTUPOBAHHBIM
OTpakeHUEM 0a30BOM HAYKU XMMHUHU HA OTNPEEICHHOM ATalle €€ Pa3BUTHA.

Kypc XuMuuM OCHOBHOHM MWIKOJIbI OPUEHTHPOBAH HA OCBOEHHE OO0YyYarOIIMMHUCH
OCHOB HEOPTraHMYECKON XHMHH M HEKOTOPBIX IMOHATHH M CBEACHUN 00 OTACIBHBIX
00BEKTaxX OPraHUYECKON XUMUH.

Crpykrypa coaepkaHus mpeaMera chOpMHUpPOBaHA HAa OCHOBE CHCTEMHOTO
nojaxoaa kK ero usydeHuto. CoJiep’kaHUE CKJIAQIbIBAE€TCSl W3 CHUCTEMbl IOHATHH O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN O XUMHUYECKOU peakiuu. O6e
ATH CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI 10 MPUHIMITY MMOCIEA0BATEIBHOTO PAa3BUTHS
3HAHUM Ha OCHOBE TEOPETUYECKHUX TMPEACTABICHUN pPA3HOrO YPOBHS: aATOMHO-
MOJIEKYJISIPHOTO YYE€HUs KaK OCHOBBI BCETO €CTECTBO3HAHUs, YpOBHs [lepuoamnueckoro
3akoHa /1. . MeHieneeBa kak OCHOBHOTO 3aKOHA XHUMUHU, YYEHUSI O CTPOCHUU aTOMa U
XUMHUYECKOM CBS3U, MPEACTaBICHUN 00 AIEKTPOIUTHYCCKON TUCCOIMAIMK BEIIECTB B
pacTtBopax. TeopeTndeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJTYYEHHBIX W OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCA TOCJIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JAPYromy, BBITOJHSS (PYHKIIUU OOBSICHEHHS U MPOTHO3WPOBAHUSI CBOMCTB,
CTPOEHHSI U BO3MOYKHOCTEM IPAKTUYECKOTO MPUMEHEHUS M TMOJYYECHUS H3y4aeMbIX
BEIIISCTB.

Takas opraHuzamusi CoAepKaHHUS Kypca CIOCOOCTBYET TPEICTABICHUIO

XUMHYECKOM COCTAaBILIIOLIEH HAyYHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU



npupoasl. Tem camMbIM  oOeclieuMBaeTCS  BO3MOXKHOCTH  (DOPMHPOBAHUSA Y
00y4Jaroumxcsi HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HaHHMIO U METOJIaM MO3HAHUS B
Hayke. BaxxHO Take 3aMeTUTh, YTO OCBOCHHUE COJEpKaHUs Kypca MPOUCXOJIUT C
MPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «OKpyXawluil MUp»,
«buonorus» u «Pu3nKa.

KoppekimonHo-pa3BuBaOIMMA  MOTEHIMAT y4eOHOTO TmpeaMeTa «XUMUsD»
00ecreurnBaeT BO3MOXKHOCTU IS  TMPEOAOJICHUS OOYyYarONIMMUCS — CICAYIOIIUX
crienuUIeCKuX TPYIHOCTEH, 00YCIOBICHHBIX TITyOOKHMMH HAPYIICHUSIMU 3PEHUS:

. OTCYTCTBHE Y TIOJIABIISIFOIIETO OOJIBITMHCTBA 00YUYaIOIIUXCS BO3MOKHOCTH
BBISIBIIATh  MPU3HAKA XUMHYECKHMX OOBEKTOB, YCTaHABIMBATh pe3yJdbTaThl U
0COOCHHOCTH MPOTEKAHUS XUMUYECKUX MTPOIIECCOB C MTOMOIIIBIO 3PEHUS;

. CJIO)KHOCTh YCTAHOBJICHUSI TPUYMHHO-CIEICTBEHHBIX CBSA3€H MEKIY
00BbEKTaMH U SIBICHUSIMU, 3aMEIJICHHOCTh M HEYETKOCTh UX OTIO3HAHMS;

. OTCYTCTBHUE BO3MOXKHOCTU TMOAKPEIICHUS TMOJIy4aeMbIX XHUMHUYECKHUX
3HaHUH C MOMOIIIBIO 3pUTEIBHBIX 00Pa30B.

[Ipeoonenne yka3aHHBIX TPYAHOCTEM [OJKHO OCYIIECTBIATHCA HA KaXIOM

YPOKE YUHUTEJIEM B MPOIECCE CIEIUATBHO OPTaHU30BAHHONW KOPPEKITMOHHOM PaOOTHI.

esu nzyyenust yueOHOro npeamera « XuMHsi»

K HampaBiieHMIO  NEPBOCTENIEHHOM  3HAYMMOCTH  IIPU  peajv3aluu
oOpazoBaTeNbHbIX  (QYHKIMH  nOpeaMmeTa  «XUMHUS»  TPAAUIMOHHO  OTHOCST
dbopMupoBaHrE 3HAHUW OCHOB XUMHUYECKONM HAyKd Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, TMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBE€Ka U Kak OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada MpeaMeTra COCTOMT B (OPMUPOBAHUU
CHCTEMbl XMMHUYECKMX 3HAHUH — BaXKHEUIIUX (PAaKTOB, IIOHATHH, 3aKOHOB H
TEOPETUUYECKUX MOJIOKEHUH, JOCTYITHBIX 0000IIEHU MUPOBO33PEHYECKOTO XapaKTepa,
s3bIKa HAYKH, 3HAaHUN O HAyYHBIX METOJaX H3YyYCHUs BEIIECTB U XHUMHUYECKUX
peaknuii, a Takke B (OPMUPOBAHUHU W PA3BUTHH YMEHHH M CIIOCOOOB JEATEIHLHOCTH,
CBS3aHHBIX C [UIAHUPOBAaHUEM, HAOMIOACHUEM U MPOBEACHUEM XUMHUYECKOTO
OKCIIEPUMEHTA, COOJIOICHNEM TMpaBuUil 0E30MacHOT0 OOpalmieHusl C BENIECTBAMHU B

MOBCEIHEBHOU KU3HU.



Hapsngy ¢ 3TuM 1enu u3ydeHuss MNOpeaMeTa B NpOrpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHbI C YYETOM HOBBIX IPHUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
oOpa3zoBanus. Cerogusi B 00pa3oBaHUM 0CO00 3HAYMMOM MPU3HACTCS HAMIPABICHHOCTD
oOy4YeHHUsl Ha pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTHU, (POPMUPOBAHUE €€ UHTEIJIEKTA U
oOuieit KynpTypel. OOyueHHE YMEHMIO YUYUTBhCS M IPOAOKATh CBOE 0Opa3oBaHHE
CaMOCTOSITENIbHO CTAHOBUTCS OJJHON U3 BAKHEHIINX (PYHKIMHA y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM npu M3y4EeHHUU NpPEAMETa B OCHOBHOM ILIKOJIE JOMUHUPYIOLIEE
3HaYEHHE MPUOOPENH TaKHE LU, KAK:

. (GOpMHUPOBAHNME HHTEIUIEKTYaJIbHO PpPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY HPHUHITHIO pELIEHU,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU;

. HaIpaBJIEHHOCTh OOyUYEHUsI HA CUCTEMATUYECKOE MPUOOIIECHNE yUaIIUXCs
K CaMOCTOSITEJIbHOW MO3HABATENIbHON NEATEIbHOCTH, HAYYHBIM METOJaM IO3HaHUS,
(bopMHPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

. oOecrieueHue YCIIOBUH, CIOCOOCTBYIOITUX IPUOOPETEHUIO
0o0yJarouMMucs OnbITa PazHOOOPAa3HON NEATETbHOCTH, MO3HAHUS W CaMOMNO3HAHUS,
KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUM), UMEIOIUX YHUBEPCAIBLHOE 3HAUCHUE
JUIS pa3iMyYHbIX BUAOB JESATEIBHOCTH;

. (bopMHpoBaHUE YMEHUI OOBICHATh M OLEHUBATH SBJICHUS OKPY>KAIOILIETO
MUpPa Ha OCHOBAaHUU 3HAHUI U ONbITA, MOJTYYEHHBIX IPU U3yUYEHUN XUMUU;

. dbopMmupoBaHue y OO0yYarolUXCSd T'yMaHUCTHYECKHX OTHOLIEHUH,
NOHMMAaHHS LIEHHOCTH XUMHUYECKMX 3HAaHUM 11 BBIPAaOOTKH  SKOJOTHYECKH
1eJIeCO00PAa3HOTO MOBEACHUS B OBITY M TPYJOBOW AESITEIBHOCTU B LIENSAX COXPaHEHMS
CBOETO 370POBbS U OKPY’KAIOLIEH IPUPOAHOMN CPEbI;

. pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCHHUTAHUIO HA OCHOBE YCBOCHHUS OOIEYETOBEUECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

Koppekuuonnsie 3anauu:

. Pa3Butne OCS3aTENbHOIO, 3PUTEIBHO-OCSI3ATENBHOIO (Y CIENBIX C
OCTaTOYHBIM 3PEHUEM) U CITyXOBOT'O BOCIIPHUITHS.

° PazButne IMPOXU3BOJIBHOTO BHUMAHMAL.



. PasButue u KOppeKLns NaMsATH.

. Pa3BuTHe ¥ KOPPEKIUSA MBICIUTEIbHBIX OMEpPALUH.

. [Tpeogonenue Bepban3mMa 3HAHUA.

. Pa3BuTHE MOHOJIOTUYECKOW PEUH.

. OO6oraieHre aKTUBHOTO M TMACCHUBHOTO ClIoBapsi, (popMHpOBaHHE HOBBIX
TMOHSITHM.

. Pa3BuTHe U KOPpEKIUA OCSI3aHUA U MEJIKOM MOTOPHUKH.

. dopMHUpOBaHUE HABBIKOB OCS3aTEIBHOTO, 3PUTEIBHO-OCI3aTENbHOrO (Y

CJIETIBIX C OCTaTOYHBIM 3PEHUEM) U CIIyXOBOI'O aHAJIU3A.

. OOyueHue mnpaBwiIaM 3amucu (GOpMYyJT M CIEUHUATIBHBIX 3HAKOB IPU
WCIIOJIB30BaHnNU cuctemsl JI. bpaiiis.

. @OopMUPOBAaHUE HABBIKOB OCS3aTEIBHOTO W 3pUTEINBHO-0CA3ATEIBHOIO
(I7st chembIX C OCTATOYHBIM 3pEHHUEM) OOCIENOBaHUS W BOCHPHUATHS peibePHBIX
U300paKeHUN (MIUTIOCTPALIUA, CXEM, MAKETOB, YEPTEKHBIX PUCYHKOB U T.II.).

. dopmupoBaHUE YMEHHUS BBINOJHATH MPOCTHIE pENbe(HBIE PUCYHKU U
MOCTPOEHUS TPU MOMOIIH CHELUAIBHBIX HHCTPYMEHTOB.

. OOyueHnue TexHUKE TmpeoOpasoBaHusi (HOpMYT U BBIPAXKEHUN MPHU
MCIIOJIb30BaHMU cucTeMsl JI. bpaimns.

. dopMUpOBaHUE CIELHUATBHBIX MPUEMOB 00CIIEIOBAHUA U HU300paKeHUS
U3y4aeMbIX 00BEKTOB JOCTYITHBIM CIIOCOOOM.

. dopMupoBaHUE, YTOUHEHUE WIIM KOPPEKLUS MPEACTABIECHUHN O MpeaMeTax
U IIPOLIECCAX OKPYKAIOLIEN JEHCTBUTEIBHOCTH.

. Pa3BuTre u KOppeKUUsl YMEHHS YCTaHABIMBATh NPUYUHHO-CJIEICTBEHHbBIE
CBS3HU.

. dopmupoBaHHE YMEHUH U HaBBIKOB 0€30MacHOro oOpaiieHus ¢
BEIIECTBAMU 0€3 BU3yaJIbHOTO KOHTPOJISL.

. CoBepIIEHCTBOBAHNE YMEHUSI OPUEHTUPOBATHCS B MUKPOIIPOCTPAHCTBE.

Mecto yueOHOro npeamera « XuMHusa» B y4eOHOM IJIaHE
B cucreme oOuiero odpazoBanusi «XUMUs» MpU3HAHA 00SI3aTEIBHBIM YUYEOHBIM

MPEIMETOM, KOTOPBI BXOAWT B COCTaB MpeAMETHOU oOmactu «EcTecTBeHHOHAay4YHBIC



IPEeIMETHD.
VYyeousiM maHoMm (Bapuant 1 AOOIT OOO) Ha uzyueHue y4eOHOro mpeameTa
«Xumus» oTBeieHo 136 yueOHBIX 4acoB — IO 2 yaca B HeAeno B 8 M 9 Kiaccax
COOTBETCTBEHHO.
VYuebnbim manoM (Bapuant 2 AOOII OOO) Ha u3yueHune yuyeOHOro npeaMera
«Xumus» otBeneHo 136 yueOHbIX yacoB — 1o 2 yaca B Hexenmo B 9 u 10 kitaccax

COOTBCTCTBCHHO.

COAEPXAHUE YYEBHOI'O ITPE/IMETA «XUMUSD»
9 k1acc

IlepBoHayajibHbIE XUMUYECKHE TOHATHS.

[Ipenmer xumuu. Ponp XuMHM B JKM3HM 4YeJOBEKa. Terna W BELIECTBA.
Pu3nYeCKre CBOMCTBA BEMIECTB. ATperaTHOE COCTOsIHME BemecTB. [lonaTue o Mmetomax
MO3HAHUSI B XUMUU. XUMHSI B cucteMe Hayk. Uucteie BemectBa U cMecu. CrocoObl
pa3aeneHus: CMecen.

ATOMBI ¥ MOJEKYJbl. XUMHYECKHE dJIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClloXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (opmyna. BalleHTHOCTh aTOMOB XUMUYECKUX SJIEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemecTB. OTHOcHUTENbHAsE aTtomHas wmacca. OTHOCUTENbHAs
MOJIEKYJIsIpHasg Macca. MaccoBast 10J1s1 XUMUYECKOT0 AJIEMEHTA B COCIMHEHNH.

OU3MYECKUE U XUMHUYECKUE SBJICHUS. XUMHYECKAs PEaKUUsl U €€ NPU3HAKHU.
3aKOH COXpaHEHWS MAacChl BemIecTB. XHUMHUYECKHMe ypaBHeHHs. Kraccubukarms
XUMUYECKUX PEAKINH (COSTUHEHUS, PA3JI0KEHNs, 3aMEIIICHUSI, 0OMEHA).

XUMHUYECKAMN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TMOCYI0U, C ITPaBUIIAMU
paboThl B jJabopaTopuu W mpUeMaMu OOpaimieHus ¢ J1abopaTopHBIM 000PYI0BAHUEM;
W3y4yeHHE W omnucaHue (U3NYECKUX CBONCTB 0Opa3I[0OB HEOPTraHUYECKUX BEIIECTB;
HaOmoeHne (usnueckux (TUIaBjieHUE BOCKA, TasHHUE JIbJa, pacTHpaHUE caxapa B
CTylKe, KHUIEHHWE U KOHJEHCAlMUs BOJbI) MU XUMHUYECKMX (TOpEHHE CBEYH,
MPOKaJIMBAaHUE MEIHOM IMPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHUCJIOTOW) SIBIICHHM,
HAOJIFOICHUE U OMHMCAHKE MMPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIMid (pa3ioKeHue

caxapa, B3aUMOJCHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, paziIoKeHHUe



ruapokcuaa Menu(Il) mpu HarpeBaHuM, B3aMMOJICMCTBUE Kejie3a C PacTBOPOM COJIHU
menu(Il)); wu3yueHuwe cmocoOOB pasneneHuss cMmecedl (C TMOMOIIBbK MarHuTa,
¢bunbTpoBaHMe, BHIIAPUBAHKE, TUCTHIUISAIMS, XpoMaTorpadus), MpoBeICHNE OUYUCTKU
MOBAapeHHOW COJIM; HAOJIOJICHHE U OIMCaHUE pPEe3yJbTaTOB TMPOBEJICHUS OIIbITA,
WUIIOCTPUPYIOLIETO0 3aKOH COXPaHEHUs MAacChl; CO3JaHUE MOJENIEH MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Baxkueuime npeacraBuTe M HEOPraHUYECKUX BelIeCTB.

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BenlecTBo. HaxoxxaeHue Kuciopoaa B npupoje, Gusnueckue 1 XuMU4YECKHe CBOMCTBa
(peakuun ropenus). Oxcunpl. [lpumenenune kuciopoaa. CrnocoObl MOTy4YEHUS
KHCJIOpoJia B 1a00OpaTOpuu M MPOMBIIUIEHHOCTU. KpyroBopoT Kuciopoja B MPUPO/IE.
O30H — ayuoTponHast MOAU(pUKALUS KUCIOPOa.

TernoBoit 3(hPexT XMMUYECKON peakunu, TEPMOXUMUYECKHE YPaBHEHHUS, IK30-
U DSHIOTEPMUYECKHE peakiuuu. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE BO3/yXa,
YCWJICHHE MTApHUKOBOTO0 d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Boaopoa — snemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B MpUpoe,
duznyeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, cIOcoObl nosryueHus. Kuciotel u
COJIN.

KonunuectBo BemiectBa. Monbs. MosgpHast Macca. 3akoH ABOrajipo.

MossipHbIit 00beM Ta30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM.

®dusnueckre cBOMCTBA BOAbI. Bosa kak pactBoputens. PactBopsl. Hackiiennsie
U HEHaCBILEHHbIE PacTBOpbL. Pacmeopumocms ewgecms 6 6o0e. MaccoBasi 10
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHUsA. Poib pacTBOpoB B
OpupoAe W B KU3HM 4esoBeka. KpyroBopoT BoAbl B MpHUpOjE. 3arps3HEHUE
NpUpPOHBIX BoA. OXpaHa U OUYUCTKA TPUPOIHBIX BOJ.

Knaccudukauus nHeopranuueckux coeauHeHuil. Oxcuapl. Knaccudukanms
OKCUJIOB:  cosieoOpa3yronie  (OCHOBHbIE,  KHUCIOTHBIE,  amMpOTEepHbIE) U
HeconeoOpasyomue. HoMmeHnknatypa OKCHAOB (MEXIyHapoOAHas U TPHUBHAJIbHASA).
Pu3nuecKue U XMMUYECKNE CBOMCTBA OKCHAOB. [lomyueHne okcumos.

OcHoBanus. Kiaccupukanus OCHOBaHMIA: IIEIOYM UM HEPACTBOPUMBIE

ocHoBaHus. HoMenknaTypa ocHOBaHMil (MEXIyHapoJHass U  TPUBUAJIbHAS).



du3nyecKrne U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHre ocHOBaHUM.

Kucnotel. Knaccudukanus kuciaor. Homenkiarypa Kuciaor (MexayHapoaHas U
TpuBHaibHasl). Du3znueckue M XUMHUYECKHE CBOWCTBA KHUCIOT. Psijg akTUBHOCTH
metaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknarypa cosneit (MexIyHapoHasi U TpUBHAIIbHAS).

du3nyUecKrne U XUMUYECKHE CBOMCTBA cosiel. [lomyuenune couneil.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

XUMUYECKUN  DKCHEPUMEHT: KAYECTBEHHOE  OIPEIECICHHE  COJAEPKAHMS
KHUCIIOpOJia B BO3/yXe; MOJy4YeHUE, COOMpaHHe, pacro3HaBaHWE M U3y4€HHE CBOMCTB
KHUCIIOpOJia; HaOJI0/IeHUEe B3aUMOJICUCTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBHS
BO3HMKHOBEHHUSI W TPEKpallleHus ropeHus (mokapa); O3HaAKOMJIEHHE C oOpa3lamu
OKCHJIOB U OTIMCaHUE UX CBOMCTB; MOJIyYeHHUE, COOMpaHHUe, pacliO3HABAaHUE U U3YUYCHUE
CBOWCTB BOjiOpoAa (ropeHue); B3aumojeiicTBue Bojopona ¢ oxcuaoM wmenu(Il)
(BO3MOKHO HCIIOJIb30BAHUE BHUIECOMATEPUAIOB); HaOMIOJeHUE OOpas3IoB BEIIECTB
KOJMYECTBOM | MOJb; HCCIeIOBAaHUE OCOOCHHOCTEM pAcTBOPEHHUS BEIIECTB C
pPa3IMYHOM PaCTBOPUMOCTBHIO; IPUTOTOBJIEHUE PACTBOPOB C OIMPEICICHHON MacCOBOM
JI0JIE PacCTBOPEHHOI'O BEIIECTBA; B3aUMOJAECHCTBHE BOJIbI C METaIaMU (HAaTPUEM H
KaJbliueM) (BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAITIOB); OMPEEICHUE PACTBOPOB
KUCJIOT M IIeJIoYed ¢ TOMOIIBI0 HWHIMKATOPOB; HCCJIEAOBaHHE 0O0pa3lioB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOJIONCHHE W3MEHEHUS OKPACKU
WHJMKAaTOPOB B PacTBOpax KHUCIOT U IIEJOYEH; M3YyUYEHHE B3aUMOJICUCTBUS OKCHJIA
meau(Il) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METaIlaMHM, PEaKI[hid
HEWTpanu3aluu; IMOJYYEHHE HEpPAaCTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJIHOTO
MeTajljla JPyTUM W3 PacTBOpa COJM; PEUICHHE IKCIEPUMEHTAIBHBIX 33/lad MO0 TeMe
«Baxnenme Ki1acchl HEOPraHMYECKUX COEAUHEHUI.

Iepuoauyeckuii 3axkoH u [lepuoanyeckasi cucreMa XMMUYECKUX JIEMEHTOB
d. U. MenaeneeBa. CTpoeHue aTomMoB. XuMUYecKasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIE PEAKINH.

[lepBble MOMBITKA KJIAacCU(PUKAMKU XUMHUYECKUX diemMeHToB. Ilonarue o
rpymnmnax CXOJHbBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METAJLIbI, TAJIOTEHBI,

MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEpHbIE OKCUBI U TUIPOKCU/IBI.



Ilepnonnueckunt 3akoH. [lepunoauyeckas cucrema XuMHYECKUX demMeHToB Jl. 1.
MenneneeBa. KopotkonepuogHas u JyuMHHomnepuonHas ¢opmsel Ilepuoanueckoi
cucrembl xumuueckux odnemeHToB JI. M. Menneneesa. Ilepuogel W rpynmsl.
DU3NYECKHUI CMBICH IMOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUO/1A U IPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CocraB aTomHbIX suep. M3oromel. Onextponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB mepBbiX 20 XuMHueckux 3nemMeHToB [leproanueckoit
cuctembl J[. . MenneneeBa. XapakTEepUCTHKAa XMMHYECKOTO 3JJIEMEHTA II0 €ro
nonokenuto B [lepunoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMS paJuyca aTOMOB XUMHUYECKHUX DIIEMEHTOB,
METAJUIMYECKNX W HEMETAJUIMYECKUX CBOMCTB IO IpyIIIaM M MEpHOJaM. 3HAYEHUE
[Iepnognyeckoro 3akoHa u lleproguyeckor CHCTEMBI XMMHUYECKUX DJIEMEHTOB IS
pa3BuTUs HayKu U npakTuku. J1. 1. MeHneneeB — y4eHbIN U rpaKJaHlH.

Xumuueckass cBaA3b. KoBanmeHTHas (mosisipHas M HENOJSIpHas)  CBSA3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHX AIEMEHTOB. VIOHHAs CBA3b.

Crenenp okuciieHHusa. OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccel
OKHCJICHHS U BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMUYECKUI SKCIEPUMEHT: M3yuyeHUEe OOpa3loB BELIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJCHCTBUE TMAPOKCUIA LIMHKA C PACTBOPAMU KHUCJIOT U IIEIOYEH;
IIPOBEIEHUE OTIBITOB, WJUTFOCTPUPYIOLIUX IIPUMEPBHI OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX Peakuil (rOpeHue, peakuu pa3ioKeHus, COSTUHEHMS).

MexnpeaMeTHbIe CBSA3M.

Peasmmzanust MEXNpEeIMETHBIX CBS3€W NPU U3YYEHHM XUMHM OCYILECTBISAETCS
yepe3 HCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATUN, TaK WU MOHSITHM,
ABJISIFOIIAXCA CHCTEMHBIMU JIJIS1 OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Iue ecTecTBEeHHO-HAYYHbIE TOHATHS: HAy4yHBIM (DakT, rUmoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, NepuoguIHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, OJJEKTPUUYECKUH 3apsj, BELIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, (pu3nuecKue BEJIWYMHBI, €AUHUIIBI U3MEPEHHUS,

KOCMOC, IIJIaHETHI, 3Be3/1b1, COIHIIC.



buonorus: porocunTes, apixanue, buocdepa.
['eorpadus: armocdepa, ruapochepa, MUHEpPaAIbI, TOPHBIC MOPOJIbI, MOJC3HBIC

MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

10 xaace

BemecTBo M XMMHUYeCKasl peaKkUus.

[lepnoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUUYECKUX 3eMeHTOB /[l. M.
MenpaeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHX
AJIEMEHTOB IMEPBBIX TPEX MEPUOIO0B, KaJIHs, KaJbIU U UX COCIUHEHUN B COOTBETCTBUU
C MMOJIOKEHUEM BJIEMEHTOB B [leprnoanueckoi CUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BeliecTBa: BHAbI XUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pPEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIICTKHA U BUJIA
XHMHUYECKOU CBS3H.

Knaccudukanus 1 HoMeHKJIaTypa HEOPTraHMYECKUX BEIIECTB (MEXKIyHApOaHAs U
TpUBHAIbHAS). XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUYHBIM KJIaccam
HEOPraHUYECKUX COCIMHEHNM, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB.

Kiaccudpukanuss XUMHYIECKUX PEaKIMil M0 Pa3IMUHBIM MPHU3HAKaM (110 YUCITYy U
COCTaBY YYaCTBYIOIIHUX B PEAKIIUM BEIIECTB, MO TEIIOBOMY 3 (dEKTy, 0 U3MEHEHHUIO
CTEMEHEN OKMUCIICHUS XUMHUUYECKHUX DJJEMEHTOB, MO OOpaTUMOCTH, IO Y4YacCTHIO
KaTajau3aTopa). DK30- U SHJAOTEPMUUYECKHE PEAKIINHU, TEPMOXUMHUYCCKUE YPaBHEHUSI.

[lonsiTue o ckopoctH XuMHUeckol peakuuu. IloHarne o0 o00paTUMBIX U
HEOOPATUMBIX XHUMHUYCCKUX peaknusaX. IIoHATHE O TOMOIE€HHBIX W TETEPOrCHHBIX
peakuusax. [louamue o xumuyeckom pasrogecuu. Paxmopwl, sausOwue Ha CKOPOCHb
XUMUYECKOU peaKyuu U NOJOHCEHUE XUMUUECKO2O PABHOBECUSL.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC peaxkiuu, AJIEKTPOHHBIN OaaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKuum. CocraBiienue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuii C HCITOJIb30BaHUEM MeToa
3JIEKTPOHHOTO OanaHca.

Teopusa 3JIEKTPOIUTUUECKON NUCCOLHUALMU. DJIEKTPOJIUTHI U HEIJIECKTPOJIMUTHI.
Katnonsl, aHnoHbl. MexaHW3M [HCCOLMALIMM BEUIECTB C PA3JIMYHBIMUA BUIAAMHU

XUMHYECKOM cBs3H. CTeneHb AUucconualmu. CunbHbIE U cl1adble QJICKTPOJINTHI.



Peakiuu wioHHOTO OOMEHa. YCIOBUS TMPOTEKAHWS PEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILICHHBIE MOHHBIE YpaBHEHUA peakiui. CBoMCTBa KUCIOT, OCHOBAaHUU
U COJICH B CBETE MpEACTaBICHUI 00 3NMEKTPOIUTHUYECKOM nucconuanun. KauecTBeHHbIE
peakuuu Ha UOHBI. [lonsamue o eudpoause coeil.

XAMUYECKHN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPUCTALIMYECKUX
peIIeTOK HEOPTaHWYECKUX BEIIECTB — METAJJIOB U HEMeTaloB (rpadura u anmasa),
CIIOKHBIX BENIECTB (XJIOpHUJla HATpUsi); HCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON pEeaKkIMu OT BO3JACHCTBHUS pPa3IUYHBIX (HAKTOPOB; HCCIICIOBAHUE
AIEKTPONPOBOIHOCTA PACTBOPOB BEMIECTB, MPOIECCA TUCCOLUUALMN KHUCIIOT, IIEI0UYen
U coieil (BO3MOXHO HCIIOJIb30BAaHUWE BHUJACOMATEPUATIOB); IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKU MPOTEKAHUS peaKIMid MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BbIJIEJIEHHE ra3za, 00pa3oBaHUE BOJbI); OMBITOB, WIUTIOCTPUPYIOIIUX TPUMEPDI
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuil  (TOpeHue, peakluu Ppas3JIoKEHUs,
COCMHEHUS); paclo3HABaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIbI0 Ka4€CTBEHHBIX
peaKkuuii Ha UOHBI; PEIIEHUE AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTansbl M UX coeIMHEHNS].

OO6mrast  xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (U3UUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — TaJIOTeHOB. XMMUYECKUE CBOMCTBA HA IpUMEpE XJjiopa (B3aUMOJICUCTBUE C
MeTaJJIaMH, HEMeTaJlaMH, 1ieiodamu). XjopoBojopona. ConsiHas — KucJoTa,
XMMHUYECKUE CBOMCTBA, MOJy4YeHUE, MPUMEHEHUE. J[eiicTBUE XJIopa U XJIOPOBOAOPOIA
Ha OpraHu3M 4yejoBeKa. BaxkHeilre XIopuabl U UX HaXO0XKJIEHUE B IPUPOJIE.

Ob6mrast xapaktepuctuka 3iemMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUSI.

Crtpoenne u (Gpu3MUECKHEe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOIa M CEPHI.
AJIOTpOIIHBIE MOJU(DUKALMK KUCIOPOJa U Cepbl. XUMHUYECKHE CBONCTBA CEPHI.
CepoBosiopoJi, cTpoeHue, (PU3MYECKUE U XUMHYECKHUE CBOMCTBA. OKCHIBI Cephl Kak
MPEICTAaBUTENI KUCIOTHBIX OKCHUIOB. CepHasl KHUCIIOTa, (PU3UYECKUE W XHUMHUYECCKUE
cBoMcTBa (001IMEe KaK MPEeACTaBUTEINS Kilacca KUCIIOT U crieliupudeckre). XuMUYECKue
peakiuu, JISKaIMe B OCHOBE MPOMBIIIJICHHOTO CITOC00a TOTyYeHHsI CEPHOM KUCIIOTHI.

[Tpumenenue. Conu CepHON KHCIOTHI, KAdueCTBEHHAs pEaKIUs Ha Cyab(aT-uoH.



Haxoxnenue cepbpl M €€ COEAMHEHUUW B TMpHUpPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel cpeibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE T0KIU, 3arpsi3HEHUE BO3IyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLICHUSI.

OO6miast xapakrtepucTtuka 3JIeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHHE B MpHUpojAe, (U3NYECKHE M XUMHUYECKHE CBOMCTBA.
Kpyrosopot azora B mpupojae. AMMHAK, €ro (pu3nuecKrue M XMMHYECKHE CBOMCTBA,
noyryaeHue u npumeHeHue. Com aMMOHUS, UX (GU3HUECKUE U XMMUYECKHUE CBOMCTBA,
npuMeHeHne. KayecTBeHHass peakuusi Ha HOHBI aMMOHUSA. A30THAas KHUCIIOTa, €€
noJiyueHue, (puandeckue u XMMHYECKUEe CBOMCTBA (00IIMe Kak MpeacTaBUTENs Kiiacca
KHCIIOT U crienuduueckue). Mcnoib3oBaHUE HUTPATOB U COJIEM aMMOHMSI B KayeCTBE
MUHEpAIbHBIX  yAOOpeHuH. XHMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH  Cpebl
COCIMHEHUSMU a30Ta (KUCIOTHBIE TOKIH, 3arPS3HEHUE BO3TyXa, TOYBBI U BOJIOEMOB).

®ocdop, amnorponHsie Moaudukauuu (ochopa, GU3NUECKUE U XUMUYECKUE
cBorictBa. Oxcun docdopa(V) u dochopnas kuciora, puznuecKue U XUMHUUYECKUE
cBoicTBa, mnonydyeHue. Vcnonb3oBanue ¢ocharoB B KayeCcTBE MHUHEPATbHBIX
y100pEHHU.

O6mrass xapaktepuctuka 3iemMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

VYrnepon, amwioTponHbie MOAWGUKAIMK, pPACHIPOCTPAHEHHE B  MPHUPOJE,
dbuznyeckre U XuMUYeckue cBoMcTBa. Ancopoius. KpyroBopot yriepoja B mpupo/ie.
Oxcunpl yriepona, ux (U3MYECKHE M XUMUYECKHE CBOMCTBA, JCHCTBUE HA YKUBBIE
OpraHU3MBbl, TMOJYYEHHWE W TPUMEHEHUE. DKOJOTHYECKUE MPOOJIEMbI, CBS3aHHBIC C
okcugoMm yraepona (IV); rumoresza rinobanbHOro MOTEIUICHHS KIMMATAa; MapHUKOBBIN
ahdexr. YrompHas KUCIOTa M €€ COJH, UX (U3NYSCKHE M XMMHUYCCKHE CBOMCTBA,
nojiydeHue U  npuMmeHeHue. KauecTBeHHas peakuuds Ha  KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO3SUCTBE.

[lepBoHavasibHbIE MOHATHA OO0 OPraHMYECKUX BEHIECTBAX KAK O COEAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, al€TUJIEH, 3TAHOJ, TJIMLEPUH, YKCyCHasl KUCIO0Ta). Mx

cocmae U XxumMudeckoe cmpoeHue. ITonsTre O OMOJOrMYECKH Ba’KHBIX BCIICCTBAX:



xKupax, Oenmkax, yrieBojax — W HX POJM B JKU3HU dYeloBeKa. Mamepuanvhoe
€O0UHCMBO OP2AHUYECKUX U HeOP2AHUYEeCKUX COeOUHEHULL.

Kpemuuii, ero ¢pusndeckue 1 XuMUYeCKHE CBOWCTBA, MOJyY€HNUE U TPUMEHEHUE.
Coeaunenust kpemHus B npupoje. OOiue npeacrasieHust o0 okcunae kpemuus (1V) u
KpeMHueBoi kuciore. CHIMKAThl, HX MCHOJb30BaHUE B OBITY, MEIUIIMHE,
IPOMBINUICHHOCTU. BadicHeliwue cmpoumenvhbvle Mamepuavl. Kepamukd, CmeKio,
yemenm, bOemoH, owcenezobemon. Ilpobnemvt  6e30nacHoc0  UCNOIL308AHUSL
CMPOUMenbHbIX Mamepuanos 8 NOBCEOHEGHOU HCUIHU.

XVUMHUYECKUI HKCIIEPUMEHT: M3ydyeHHUE OO0pa3Il0OB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTBI; TPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPHUA-HUOHBI U
HAOJFOICHUE TIPU3HAKOB WX TMPOTEKAHUS, OMBITHI, OTpakaromue QU3HIECKHe U
XUMHUYECKHUE CBOMCTBA TaJIOTEHOB M WX COCJAMHEHHH (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB); O3HAKOMJIGHHE ¢ O0Opa3lamMu  XJOpHUAOB  (TajJOreHUJIOB);
O03HAKOMJIEHHE C 00pa3liaMH Cephl U €€ COCAUHECHUSIMU (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPUAITIOB); HAOJIOJEHHE TMporlecca OOYIJIMBaHUS caxapa TOJ JEUCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI; U3yYEHNE XUMUYECKUX CBOMCTB pa30aBI€HHON
CEPHOI KUCJIOTHI, MPOBEJCHNUE KaYeCTBEHHON PeaKklly Ha CyNib(aT-uoH U HAOJI0IeHHE
MpU3HaKa ee MPOTEKaHUs; O3HAKOMJICHHE ¢ (PU3NUYECKUMU CBOMCTBaMU a30Ta, ¢hocdopa
U UX COeAUMHEHUN (BO3MOXKHO WCIOJIb30BAHUE BHUJIEOMATEPUATIOB), 0Opa3laMu
a30THBIX U (ochHOpHBIX YIOOpPEHUH; MOJydYeHue, coOupaHue, pacrno3HaBaHUE U
W3YYCHUE CBOMCTB aMMHaKa; MPOBEICHUE KAaUeCTBCHHBIX PEAKIIM Ha MOH aMMOHUS U
dbochar-noH W  U3y4YCHHE TPU3HAKOB WX  TNPOTEKAHHS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeEIbI0 (BO3MOXXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB); U3YUYCHUE MOJCIICH KPUCTAJUIMYECKUX PEIIETOK ajaMmasa, rpadura,
dbynnepeHa; O3HAKOMJIEHWE C MPOIECCOM aJCOPOIMM PACTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM yTJIEM M YCTPOMCTBOM IPOTHBOTa3a; IOJy4YeHHE, COOUpaHue,
pacro3HaBaHUE W W3YYEHHE CBOMCTB YTJIEKHCIIOrO Ta3a; MPOBEICHUE KaueCTBEHHBIX
peaknuii Ha KapOOHAT- M CWJIMKAT-WOHBI W W3y4Y€HWE MPU3HAKOB WX MPOTCKAHUS;
O3HAKOMJIEHWE C  MPOAYKIMEH  CUJIMKATHOM  MPOMBIIUJICHHOCTH;  pEIlICHUE
AKCIIEPUMEHTAIBLHBIX 33/1a4 0 TeMe «BakHenIne HeMeTauTbl U KX COCTMHCHHUSI.

MeTaiibl 1 UX COEeIMHEHMS.



OO6mrast XxapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX
noJiokeHus B llepuoguueckon cucreMe xumuueckux 3ieMeHToB . . Menneneesa u
cTpoeHusi aroMoB. CTpoeHue MeTauioB. MeTaidueckas CBsi3b M MeTaJUIMYecKas
KpUCTAJUIMYECKAsI PELIETKA. OJIEKTPOXUMUYECKUN Ppsifi HANPSHKEHUH  METaJUIoB.
duznyeckue W XUMHYECKHE CBOMcTBa MeTasioB. OOHmMEe cnocoObl MOIyYSHUS
MeTtauioB. [loHATHE O KOppPO3WM METAUIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHI WX OT
kopposuu. CriiaBsl (CTaidb, YyryH, JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY
Y IPOMBIIIIJIECHHOCTH.

[llenounsle Metajuibl: mosiokeHue B llepuogmyeckon cucTeMe XUMHUYECKHUX
anemeHToB JI. M. MenneneeBa; CTpOEHHE HMX aTOMOB; HAXO0XKJCHUE B IPUPOJE.
®duznyeckne U XUMHYECKHE CBOICTBa (Ha mpumepe HaTpusd W Kamus). OKcuibl u
TUAPOKCHUIBI HATPUS U Kanud. [[puMeHeHne meoYHbIX METAIVIOB U UX COCAUHEHUM.

[[lenouyno3eMenbHbIE  METAAIbl MAarHMid W KaJbLIMA:  IIOJIOXKEHHE B
[lepnognueckon cucreme xumudeckux sneMeHtoB [[. M. MeHneneeBa; cTpoeHue ux
aTOMOB; HaxoxJaeHue B npupone. dusznueckrne M XMMUUYECKHE CBOMCTBA MAarHus M
Kayblusl. Baxuelme coenuHEHUs] Kaiablusg (OKCUI, THAPOKCHUI, coyin). KEeCTKOCTh
BOJIbI U CITIOCOOBI €€ YCTPaHCHHUSI.

AmromuHuii: osioxeHue B [lepuoguyeckoid cucteMe XUMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa; CTpoeHHE aToma; HaxoxzaeHue B mpupone. Dusnueckue u
XUMUYECKHE CBOMCTBA amoMUHUS. AMQOTEpHbIE CBOMCTBA OKCHZIAa M THUAPOKCHIIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuonnyeckor cucreme XuMuyeckux simemenToB 1. .
MenaeneeBa; CTpOCHUE aTOMA; HAXOXIACHHUE B Npupoje. OU3nyecKkue U XUMUYECKUE
cBolicTBa kene3a. Okcuapl, ruapokcuibl U cou xkenesa (I1) u xxenesa (II), ux cocras,
CBOWCTBA U NIOJIyYEHHE.

XUMHUYECKUM IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METalIOB U CILJIaBOB,
uXx (U3UYECKUMU CBOMCTBAMU; U3YYCHHUE PE3YJILTATOB KOPPO3UH METAIOB (BO3MOXKHO
WCIIOJIb30BAHUE BHUJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KAJIBITUS
U HAaTpus C BOJOM (BO3MOXKHO HCIIOJIb30BAHHUE BUJEOMATEPUATIOB); HCCIIEJOBAHUE
CBOWCTB JKECTKOW BOJIbI; MpOIECCa TOPEHHS JKejle3a B KUCIOpoJe (BO3MOXKHO

HUCIIOJIB30BaHHC BI/IILCOMaTepI/IaJ'IOB); IMPU3HAKOB NPOTCKAHHA Ka4CCTBCHHBIX peaKHI/Iﬁ



Ha MOHBI (MarHus, Kajablus, amtoMuHusd, 1uHKa, xeneza(ll) u xeneza(Ill), mequ(Il));
HaO0JI0/ICHUE U ONKMCAHKE MPOLECCOB OKPAIIUBAHUS TJIaMEHU MOHAMU HATPHs, KaIHs U
KaJbIUs (BO3MOXHO HCIIOJIb30BAHHE BUJEOMATEPHUANIOB); HCCIEAOBaHNE aM(OTEPHBIX
CBOMCTB T'UJIPOKCHIA ATIOMUHUS U THAPOKCHIA IIUHKA; PEIICHUE KCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHel1e MeTamibl U UX COeTUHEHUS.

XuMuf U OKpPY:KaWIIAs cpeaa.

HoBbie Marepuansl v TexHojoruu. BemiecTBa M maTepuanbl B MOBCEIHEBHOU
XKU3HM 4YeJOBEeKa. XUMHUS M 370poBbe. be3omacHoe HCHOJIb30BAHUE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. llepBas momoiib Mpu XUMHUYECKHX OXKOrax U
oTpaBiieHUAX. OCHOBBI JKOJOTMYECKOM TI'PaMOTHOCTH. XHMHYECKOE 3arps3HEHUE
OKpy>Karolle cpenbl (mpeaenbHas gomycTumas kKoHieHTpauus BemiectB — I[IJIK).
Ponb xumuu B perieHur SKOJIOTHIECKUX MPOOIIEM.

[IpupoaHblE MCTOYHUKH YIIIEBOAOPOAOB (Yroiib, MPUPOAHBIA Tra3, HEQPTH),
IPOIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH.

XUMUYECKUI IKCIIEPUMEHT: U3ydeHHEe 0Opa3lioB MaTepUaloB (CTEKJIO, CIIaBbI
METaJUIOB, OJIUMEPHbIE MaTepUAIIbI).

MesknpeaMeTHbIE CBA3H.

Peanu3zanusi MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUH OCYIIECTBISETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSITHH, TaK U MOHATHMH,
SBJISIFOIIUXCS CUCTEMHBIMU JIJIS1 OT/IEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mure ecTecTBEHHO-HAy4YHbIE MOHSATUS: Hay4HbId (DAKT, TUIOTE3a, 3aAKOH,
TEOpHUs, aHajiu3, CHUHTE3, KiIaccuuKalus, NEepUOAUYHOCTh,  HaONIOCHUE,
IKCIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIb, SABJICHUE, MAPHUKOBBINA 3(PPEKT,
TEXHOJIOTUS, MaTepuaibl. Ou3nKa: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJIU/I, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUI 3aps]l, TPOBOJIHUKH,
MOJIYIPOBOJHUKH, JUAICKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHME BEILeCTBa, TIa3, pPacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas peLIeTKa,
CIUIaBbl, (PU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO,
IIaHeTsl, 3Be37b1, COHIIE.

buonorus: ¢orocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC

YI[O6peHI/IH, MHUKPOI3JICMCHTBI, MAKPO3JICMCHTEI, IIMTA TCJIIbHBIC BCHICCTBA.



['eorpadus: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE MOPObI, MOJIE3HBIE

HCKOIIaCMbIC, TOIINIMBO, BOAHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI O
HNPEIMETA «XUMMUS»

JIMYHOCTHBIE Pe3yJIbTaThl

JIngHOCTHBIEC pe3yJIbTaThl OCBOCHHS YUeOHOTO MpeaMeTa « XUMUSD JOCTUTAIOTCS
B C€IUHCTBE YyYeOHOW ¥ BOCHHUTATCIBHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCHUICKMMHU COLUHMOKYJBTYPHBIMU M JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHSATHIMU B OOIIECTBE MpaBWJIaMH M HOPMaMH TIOBEJACHUS U
CIIOCOOCTBYIOT — MpolieccaM  CaMOIO3HAHUS, CaMOPA3BUTHSI U COLMAIM3ALUU
00yJaroImMXxcs.

JIngyHOCTHBIE pE3yJIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTH:

llampuomuueckozco 6ocnumanus: NEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY
KYJbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HACIEIWI0, TOHUMAaHUS 3HAYCHHS
XUMUYECKONM HayKM B JKM3HM COBPEMEHHOIO OOIIECTBA, CHOCOOHOCTH BIIAJETh
JIOCTOBEpHON MH(OpMaIEl O TEPEeAOBBIX TOCTIKCHUSIX M OTKPBITHSIX MHUPOBOU U
OTEUECTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YyCTpOMCTBE
MHUpa 1 00IIeCTBa.

I'pasicoanckoeo eocnumanusi; TPEACTABICHUS O COIUAIBHBIX HOpPMax U
MpaBWIax MEXKJIWYHOCTHBIX OTHOIIEHUM B  KOJUJIGKTUBE, KOMMYHUKATUBHOMU
KOMITETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, Y4eOHO-UCCIIEIOBATEIHCKOM, TBOPUECKON
U JIpyTUX BUJAX JEATEIbHOCTH; TOTOBHOCTM K pa3sHOOOpa3HON COBMECTHOU
NEATEeIbHOCTH TIPU BBITIOJIHEHUU Y4YeOHBIX, IMO3HABATEJbHBIX 3aJ1a4, BBIMOJHEHUU
XUMUYECKUX DKCIEPUMEHTOB, CO3JIaHWM y4eOHBIX TPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O M B3aWMOIIOMOIIM B TIpollecce ATON y4eOHOM AesTEeTbHOCTH;
TOTOBHOCTH OIICHHMBAaTh CBOE TMOBEJACHUE M TMOCTYNKH CBOMX TOBApHUIIEH C MO3UIIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB.

Llennocmu HayuHo20 NO3HAHUA:

o MHUPOBO33PEHYECKHUX MPECTABICHUIN O BEIIECTBE U XUMHUECKON peakiivi,

COOTBCTCTBYIOIINX COBPEMCHHOMY YPOBHIO PA3BUTHUA HAYKH U COCTABJIAOIIUX OCHOBY



JUI TIOHUMaHUS CYIIHOCTH HAay4YHON KapTHUHBI MHUpA; MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS NPUPOJIBI, B3AUMOCBA3SAX YEIOBEKaA C MPUPOJHON CPEIoH,
O POJIM XMMUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

o II0O3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IOJIy4CHUE HOBBIX 3HAHUMI
10 XMMHH, HEOOXOUMBIX JJIs1 OOBSICHEHUSI HAa0II0AAEMbIX ITPOLIECCOB U SBJICHUM;

o MO3HABATENIbHOM, MHPOPMAIITMOHHON W YUTATENbCKON KYJIbTYPBI, B TOM
YHUCJIE€ HABBIKOB CaMOCTOATEIBbHOM palbOThl ¢ y4YE€OHBIMU TEKCTaMH, CIPABOYHON
JUTEPATypoOH,  JOCTYNHBIMH  TEXHHYECKMMH  CPEICTBAMU  MH(POPMAIMOHHBIX
TEXHOJIOTHI;

o UHTEpeca K OOyYEHUIO M MO3HaHUIO, JIF0O03HATENIBHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K CaMO00Opa30BaHuUI0, IPOEKTHON U MCCIEA0BATEIbCKON EATENBHOCTH, K
OCO3HaHHOMY BBIOOpY HAMPABICHHOCTH U YPOBHS 00yUEHUS B JaJIbHEHILIEM;

Dopmuposanusi  Kyibmypvl — 300p06bs:  OCO3HAHMSI  LIEHHOCTH  JKU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 3JI0pOBBIM 00pa3
KU3HHU, OCO3HAHUS IMOCIEACTBUU M HENPUATUS BPEAHBIX NMPUBBIYEK (YMOTPEOIEHUS
aJIKOroJisi,  HAPKOTHKOB,  KypeHHs), HEOOXOOUMOCTH  COOJIOACHMSI  MpaBUI
0e30macHOCTH MpU OOpalleHHMH C XUMHUYECKUMH BEIIeCTBAaMH B OBITY M peajbHOU
KU3HH;

Tpyoosozo eocnumaHnusa: UHTEpeca K MPAKTHUECKOMY H3YyYEHHIO Ipodeccuil u
TPYyZa Pa3IM4YHOrO POJa, YBAXKECHHUE K TPYAY U PE3yJbTaTaM TPYIOBOU AEATEIBHOCTH, B
TOM 4YHUCJIE€ HAa OCHOBE NPUMEHEHMsS NPEAMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHOIO
BbIOOpa MHAMBHUIYAJbHOM TpPAaeKTOPUHM NPOAODKEHUS OO0pa3oBaHHUs C  Yy4ETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHHU, OOILIECTBEHHBIX WHTEPECOB U
NOTPEeOHOCTEH;  ycmemHoW  mpoecCHOHANbHON  ACATENBHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHHI; TOTOBHOCTb aJIalITUPOBATHCS B MTPOQPECCUOHATIBLHOM CpelIe;

IKON02UUEeCKO20 BOCNUMAHUSL:

o HKOJIOTUYECKHU 11eJIECO00PAa3HOr0 OTHOILIEHUS K MPHUPOJAE KaK UCTOUYHHUKY
KU3HM Ha 3emie, OCHOBE €€ CYILIECTBOBAaHMs, IOHMMAHUSA LIEHHOCTU 3JI0POBOIO M
Oe3omacHoro oOpa3a JKHU3HM, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
buznyecKOMy U MCUXUYECKOMY 310POBbIO, OCO3HAHUS LIEHHOCTU COOJIIOIEHUS TPaBUIT

0e30macHoro IIOBCJACHUA TIIpHU pa60Te C BCIICCTBAMH, a4 TaKXC B CHUTyalUsgX,



YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJEH;

o CIIOCOOHOCTH TMPUMEHSTh 3HAHUA, IMOJy4YaeMble NpPU HM3YyUYEHUU XUMUH,
JUIS PEIIeHUsl 3a]a4, CBSA3aHHBIX C OKPYXAIOIIEHM NPUPOJHOM CPEAOU, MOBBILICHUS
YPOBHSL ~ DKOJOTMYECKOM  KyJbTYpbl,  OCO3HaHUS  TIJ00AJBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PElIeHUs TOCPEACTBOM METOJI0B XUMHUH;

o DKOJIOTUYECKOTO  MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCA UM B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COLMAIIBHOM MPAKTHUKE.

CnennajbHble TMYHOCTHBIC Pe3yJIbTAThI:

o CIIOCOOHOCTh K OCMBICIEHUIO U AuddepeHimanuu KapTUHbl MUpa, €e

BpCMCHHO-HpOCTpaHCTBeHHOﬁ OopraHu3alu.

MeTtanpeaMeTHbie pe3yJbTaThl

B cocraBe MeranpeaMETHBIX PE3yJIbTATOB  BBIACIAIOT 3HAUUMBIC IS
dbopMuUpOBaHUS MUPOBO33PEHMS OOIlEHAYYHbIE TOHSATHS (3aKOH, TEOPHSs, MPUHIIMIIL,
rumnote3a, gakt, cucrema, Impolecc, SKCIEPUMEHT U JIp.), KOTOPbIE UCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX MpEAMETaX W MO3BOJSIOT Ha OCHOBE 3HAHWUW M3 ITHUX
npeaMeToB (HOpMUPOBATH MPEJCTABICHUE O IEIOCTHOM HAyyHOW KapTUHE MHpa, U
yHUBEpCalbHble  y4eOHble  JeicTBUsA  (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIC,
pEeryJsiTUBHBIE), KOTOphle  oOecrmeyuBalOT  (POPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOATEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOU NEATeIbHOCTH.

MeranpeaMeTHble PE3yJbTaThl OCBOCHMSI Y4eOHOro mpeamera «XUMHS
OTpaXaroT OBJIAJICHUE YHUBEPCATIbHBIMU MTO3HABATEILHBIMU JICHCTBUSMH, B TOM YHCJIC:

baszoevimu nocuueckumu oeticmeusmu.

o YMEHHUEM HCIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIUIEHUS IIPU OCBOCHUHU
3HAHUN: PACKPBHIBATH CMBICI XHMHUYECKUX TOHSATUM (BBIICIATh HMX XapaKTEpHBIC
MPU3HAKKU, YCTAHABJIMBATh B3aWMOCBSI3b C JIPYTMMHU TIOHSATUSIMHU), HCIOJIb30BATh
MOHATHUSL I OOBSICHEHUS OTIEIbHBIX ()AaKTOB W SIBJICHHWI; BHIOMpATh OCHOBAaHUSA U
KpUTEpPUHN JUIsl KJIacCU(UKAIMU XUMHUYECKUX BEIIECTB M XMMHUYECKUX PEaKluid;
yCTaHABIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEKIYy OOBEKTAMU N3YUEHUS; CTPOUTH
JIOTUYECKUE pacCykaeHus (MHAYKTUBHBbIC, JACNYKTUBHbIC, [0 AaHAJIOTHUM); J€NaTh

BBIBO/JbI M 3aKJIFOYCHUM A,



o YMEHHEM NPUMEHATh B MpPOLECCe MO3HAHMS MOHATHUA (TPEAMETHBIE U
MeTaIpeIMETHbIE), CHUMBOJUYECKHUE (3HAKOBBIE) MOJIENM, HMCIOJb3yEeMble B XUMUHU,
npeoOpa3oBbIBaTh IUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ »JJEMEHTa), XHUMHuYeckas ¢(opMylna H ypaBHEHHE
XUMHUYECKON peakuuu — MpU pelieHUuH y4eOHO-TIO3HABATENbHBIX 33/lay; C Y4ETOM
THUX MOJCIBHBIX TMPEACTABICHUN BBIABIATh WU XapaKTEPHU30BATh CYIICCTBECHHbBIE
NPU3HAKK U3Y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB M XMUMHYECKUX PEaKIUH;
BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, TPUUUHHO-CIIEICTBEHHBIE CBSI3U U MPOTUBOPEUUS
B HM3y4YaeMBIX MPOIIECCAX U SIBICHUAX; MPEAJiaraTb KPUTEPUHU JUIS BBISIBICHUS ITHUX
3aKOHOMEPHOCTEN M MIPOTHUBOPEUMIA; CaMOCTOSITENBHO BBIOUPATH CHOCOO pEIIEeHUs
y4eOHOHM 3a/1aun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHHMS, BHIOMpATh HamOoJiee
MOJIXOJISIINNA ¢ y4ETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPUEB);

bazosvimu uccneoosamenvckumu oeticmeusmu:

o YMEHHEM  HCMOJb30BaTh IOCTABICHHBIE BOMPOCHI B  KauyecTBE
WHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAUYECTBE OCHOBBI I (POPMHUPOBAHUS TUTIOTE3HI IO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CY>KIECHUN;

o npuoOpeTeHNe OMbITa MO TJIAHUPOBAHHUIO, OPTaHHU3AIMH M TPOBEIACHUIO
YUEHHYECKUX OJKCIEPUMEHTOB: yMEHHe HabmogaTh 3a XOAOM  Mpoliecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3yiabTaT, (GopMynupoBaTh 000OIICHUS U
BBIBOJIBI M0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUSA, COCTABIATh OTYET O
poJieIaHHOM padoTe;

Pabomoti ¢ ungpopmayuet:

o YMEHHEM BBIOMPATh, aHATM3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIHIO
pa3TUYHBIX BHJIOB M (OPM MPEICTABICHUS, TOTYy4aeMyI0 M3 Pa3HBIX HCTOYHHKOB
(Hay4HO-TIOYyJIIpHAs JIMTEpaTypa XUMHUUYECKOTO COJEpKaHUs, CIIPaBOYHBIE MOCOOUS,
pecypcel MHTEepHETA); KPUTHUECKH OIICHUBATh MPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

o YMEHUEM MPUMEHATh pa3IuyHble METOAbl M 3alpoChl MPU TOUCKE U
otOope mH(pOpPMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX JJisi BBIMOJTHEHUS
yu4eOHBIX M IO3HABATEIbHBIX 3a/Ja4 OINpPEeAeNEHHOr0 TUMA; MPUOOpPETEeHHE ONbITa B

obnactu HCIIOJIb30BaHUA I/IH(I)OpMaLII/IOHHO-KOMMYHI/IKaTI/IBHLIX TCXHOJ’IOFHﬁ,



OBJIQJICHUE KYJIbTYpPOW aKTUBHOTO HCIIOJB30BAHUS PA3JIMYHBIX IMMOUCKOBBIX CHUCTEM;
CaMOCTOSITeJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeACTaBiIeHHUs MHPOPMALUU U
WUTIOCTPUPOBATh ~ peIlaeMble  3a7a4d  HECJIOXHBIMH ~ BUJAMU  HATJISIAHOCTH,
JOCTYITHBIMU JJI CIENBIX U UX KOMOMHALIUSIMU;

o YMEHUEM UCIOJIb30BaTh M AaHAJIM3UPOBATH B IMpollecce Y4yeOHOU u
WCCJIEIOBATEILCKONW JACATEIPHOCTH WH(GOPMAIIUI0O O BIWSHUHA IPOMBIITUICHHOCTH,
CEJIBCKOT0 XO35UCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIIEH MPUPOTHON CpeIbl;

VuusepcanbhbiMu KOMMYHUKAMUBHBIMU OCUCTNEUAMU.

° YyMEHHEM 3aJlaBaTh BOINpPOCHI (B XOJ€ Juajiora W/ WM JUCKYCCHUHU) TIO
CYILIECTBY OOCYKJ1aeMOW TeMbl, (POPMYJIHPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

o MpUOOPETEHUE  OMbITAa  NPE3EHTAIlMd  PE3yJbTATOB  BBIMOJTHEHUS
XUMHUYECKOTO JKCIIepUMeHTa (71abopaTOpHOTO OMbITa, JabopaTOpHOM pabdOoThl IO
UCCJICIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

o 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMH ITO3HABATEIIBHOU U
WCCJICIOBATEILCKON JIEATEILHOCTH TP PEIISHNH BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB U COTIACOBAHMS MO3UIMN (00CYX)AeHUSI, OOMEH MHEHUSMU,
«MO3TOBBIE IMTYPMBD», KOOPAUHAITUS COBMECTHBIX JICHCTBUM, ONIPEACIICHUE KPUTEPHUECB
IO OIIEHKE Ka4eCTBa BBITIOJHEHHOM padOTHI U Jp.);

Vuusepcanohvimu pe2ynamusHbiMu 0eucmeusmu.

o YMEHUEM  CaMOCTOSITCIIBHO  ONPEAENsATh  I[edd  JCATEIBHOCTH,
IUIAHUPOBATh,  OCYIIECTBISATh,  KOHTPOJIUPOBATH WU  TNPU  HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIILHOCTh, BHIOMpaATh Hamboiee 3(PQPEeKTHUBHBIC CIIOCOObI
perieHusT ydeOHBIX W IIO3HABATENIBHBIX 3aj7a4, CaMOCTOSTCIIBHO COCTAaBJISATh WIIH
KOPPEKTUPOBATh MPEII0KECHHBIA AJITOPUTM JCUCTBUM TPHU BBINIOJHEHUM 3aJaHUM C
y4éTOM TIOJYYEHHUsS HOBBIX 3HAHWKW 00 HW3y4aeMbIX OOBEKTAX — BEIICCTBAX M
peaKIusIX; OIEHNBATh COOTBETCTBHE MOJIYYCHHOTO pe3yiIbTaTa 3asBJIICHHOM IIEIIH;

o YMEHUEM HCIIOIbh30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MpEjiaraeMbie B
YCIJIOBUHM 3aaHUM.

CrnenuajbHble MeTanipeAMeTHbIE Pe3yJbTAThI:



® HUCIIOJIB30BAaTh COXpPaHHBIC AHaJIN3aTOPbI B Pa3INIHbIX BHUAAX

nesTeabHoCTH (yueOHO-TI03HABATEIbHOM, OPUEHTUPOBOYHOU, TPYAOBOM );

° MPUMEHSIThH OCSI3aTENIbHBIN U CIIyXOBOM CITIOCOOBI BOCIIPUATHS MaTepUana;

° YUTaTh M MHUCATh C HUCIOJIb30BaHUEM pelbeHO-ToueuHOl cuctemsl JI.
bparis;

° MIPUMEHSTH COBPEMEHHBIC CPEJICTBA KOMMYHHUKAIIMH M TH(PIOTEXHUICCKUE
CPEACTBA;

° OCYILECTBIISITh IIPOCTPAHCTBEHHYIO 51 COIMAITBHO-OBITOBYIO

OpPUEHTHUPOBKY, 00J1aJaTh MOOMIIBHOCTBIO;

° OPUMEHATh TpUEMbl OTOOpa M CHCTEMaTH3allud MaTepuaja Ha
ONPENEICHHYIO TEMY;

° BECTU CAMOCTOSITENIbHBIN MOUCK MH(POPMAIIH;

° peoOpa3oBbIBaTh, COXPAHATh U NepeAaBaTh MH(POpPMALUIO, MOTYYEHHYIO

B PC3YyJIbTATC YTCHUS WUJIN ayAUPOBAHHA,

° MPUHUMATh y4acTHE B PEUYEBOM OOIICHHM, COOIIOAAas HOPMBI PEUEBOTO
ATUKETA,

° aJIcKBaTHO HCIIOJIb30BaTh JKE€CThl, MHMHKY B TMPOIIECCE PEUYEBOTO
OOIIICHHS;

o OCYILIECTBJISITh ~ PEYEBOM  CaMOKOHTpPOJIb B  Tpoiecce  ydyeOHOU

ACATCIBHOCTH U B HOBCGHHGBHOﬁ KOMMYHHKAIIUH,

° OLICHUBATh CBOIO peYb C TOYKH 3PCHHUS €€ COACPKAHHS, S3bIKOBOTO
odopMIIeHNS;

° HaXOAWTh TPaMMAaTHUYECKHE W PEUYCBbIC OIMMOKH, HEIOYCThI, UCTIPABIISATH
ux;

° IUTAHUPOBaTh, KOHTPOJMPOBATh M OIICHUBATh YYEeOHBIC JICHCTBUS B

COOTBETCTBMH C ITIOCTABJICHHOM 3a7a4eu 1 YCIIOBUAMMU €€ p€ain3alinu.

IIpenmeTHbIe pe3yabTaThl
9 Kiacce
° pPAcCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSITUH: aTOM, MOJEKYyIa,

XHMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJIHOPOIHAS U



HEOJHOPOJIHAsA), BaJ€HTHOCTb, OTHOCHUTENIbHAs aTOMHAsi M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIAPHAsI Macca, MaccoBas AOJs XMMHUYECKOTO JJie-
MEHTa B COEJIMHEHHH, MOJIIPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb,
AIEKTPOOTPUIIATENILHOCTh, CTETIEHh OKUCIICHUSI, XUMUYECKasl peaKIus, KjiaccupuKaius
peaKuuii: peakliMi COCAUHEHHUS], PEAKIIUN PA3JIOKEHHUS], PEAKIINU 3aMEILCHUS], PEAKIIUU
00- MeHa, 3K30- M SHIOTEPMHUYECKHE PEaKUWH; TEIUIOBOM 3PQeKT peakuuu; Sapo
aToMa, DJIEKTPOHHBIM CJIOM aToma, aToMHasi OpOMTallb, PaJUyC aToMa, XMMUYECKas
CBA3b, MOJISIPHAS M HEMOJSIPHAS KOBAJIEHTHAsl CBSI3b, MOHHAsSl CBA3b, WOH, KATHOH,
aHMOH, pacTBOP, MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAalMsl) B pacTBOPE;

o WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUN (CM. II.
1) 1 TpUMEHSATH ATH MOHATHS IIPY OMMCAHUH BEUIECTB U UX MPEBPAILCHMIA;

° UCIIOJIb30BaTh XHMMUYECKYI0 CHMBOJIMKY JUIsl COCTaBieHUsS (opmyd
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

° ONPEENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX;
CTENEeHb OKHUCIICHUS IEMEHTOB B OMHAPHBIX COCAUHEHUSIX; IPUHAJIC)KHOCTh BELIECTB
K ONpeAeNEHHOMY Kjaccy COEAMHEHUH 1o (opmyiaM; BUA XWMHYECKOW CBSI3U
(KOoBaJIGHTHas! U HOHHAsI) B HEOPraHMYECKUX COCTUHEHUSIX;

° packpeiBath cmbica llepuonnueckoro 3axkona JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE MNEPUOAUYECKON 3aBUCUMOCTH CBONCTB XMMHYECKHX
AJIIEMEHTOB OT UX MOJIOKEeHMs B [lepuoinyeckoii cucreMe; 3aKOHOB COXPAHEHUST MACChI
BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HUs, 3aKOHa ABOraapo;
ONMKCHIBATH M XapakTepus3oBaTh Tabnu4yHyto (opmy Ileproguueckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «rJIaBHas noxarpymnmna (A-rpymma)» u
«moboyHass mnoarpynna (b-rpymnma)», maible ¥ OOJNBIIME TEPUOJBI; COOTHOCHUTH
0003HaUYeHHs, KOTOpble UMetoTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
aneMeHToB JI. . MenneneeBay ¢ 4HCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsii slpa, OOIlee 4YHUCIO HJIEKTPOHOB U
pacnpeieseHUe UX M0 JIEKTPOHHBIM CIIOSIM);

° KJIacCU(DUIIMPOBATh XMMUYECKUE DJIEMEHThHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE PEaKUHUH ([0 YHMCIYy M COCTAaBY YYaCTBYIOIIMX B PEAKLMH BEIIECTB, I10

TeroBoMy 3 heKry);



. XapaKTepu30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAsl ONMKUCAHUE MPUMEPAMU MOJEKYISPHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

° MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa; BO3MOYKHOCTH MPOTEKaHUS XWMHYECKHX [MPEBPALICHU B Pa3INYHBIX
YCIIOBUSIX;

° BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MacChl
BEII[ECTB, MACCOBYIO JIOJI0 XHUMHUYECKOTO OJJIeMEeHTa 1o (opMmylie COeauHEHUS;
MacCOBYIO [IOJIO0 BEIIECTBA B PAcCTBOPE; MPOBOJIUTH PACUYETHI [0 YPABHEHUIO
XUMHUYECKOU pEaKIIny;

° MPUMEHSITH OCHOBHBIE OTIEpaIliy MBICTUTEILHON NEATeIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEMATU3AINIO, KIacCU(pUKAIINIO, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — JIJI1 U3YYEHUS CBOMCTB BEIIECTB M XUMHUYECKUX
peakiuii; eCTeCTBEHHO-HAy4YHbIE METOJIbl TMO3HAHUS — HAOJIOJCHUE, HU3MEpPEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

° CIENOBATh  NpaBWIaM  TOJb30BAHUS ~ XMMHUYECKOW  TOCYJIOH U
Ja00paTOpPHBIM 00OpYJOBAaHHEM, a TAaKXe IMpaBuUjIaM OOpalleHUs C BEIIeCTBAMHU B
COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHYECKUX OTIBITOB
M0 TOJYYEHUIO U COOMpaHUIO Tra3000pa3HbIX BEIIECTB (BOJAOpOJa W KHUCIOPOaA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA; IJIAHUPOBATH U TPOBOJIUTH XUMUYECKHUE IKCIIEPUMEHTHI IO PACTIO3HABAHUIO
pPacTBOPOB MIETOUEH U KUCIOT C TOMOIIBI0 MHAUKATOPOB (MakMyc, dheHOoI(TaNIeHH,

METHJIOPAHXK U . ).

10 xaacc
° paCKpBIBaTB CMBICII OCHOBHBIX XHWMHYECKHUX IIOHATUU. XUMHUUYECKHUU
AJIEMEHT, aTOM, MOJEKyjJda, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTD, AJEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIEHUS, XUMHYECKas
peakius, XUMUYECKasl CBS3b, TEIJIOBOM A(PEKT peakiuu, MOJb, MOJSPHBIH 00BEM,
paCTBOp; BHGKTpOJ'H/ITBI, HGBJ’IGKTpOJ'II/ITBI, C-)JIeKTpOJ'II/ITI/I‘-IeCKaH Jucconuanusd, peaKHI/II/I

MOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOe paBHOBECUE, OOpaTUMbIe U HEOOpAaTUMBbIE



peaxiuu, OKHCIIUTEIb- HO-BOCCTaHOBHUTEIbHBIC peaxium, OKHCIIUTENb,
BOCCTAHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBJIEHHE, aJUIOTponus, amM(pOTEPHOCTb,
XUMHYECKass CBA3b (KOBaJCHTHAsl, HWOHHAs, METaJIMYecKas), KpHUCTaJUITMYecKas
peméTKa, KOppo3us METalioB, CIUIABbI, CKOPOCTh XMMUYECKON pPEaKIUH, MPEeTbHO
nomyctuMmas konnentpanus (I[11K) Bemectsa;

. WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN (CM. TI.
1) ¥ IpUMEHSTH 3TH MOHATUS IPU ONMMCAHUH BEIIECTB U UX MPEBPAICHUII;

. UCIIONIb30BaTh XWMHUYECKYI0 CHMBOJIUKY [JIsi COCTaBJeHHsS (opmyn
BEIECTB U YPAaBHEHUIN XUMHUECKUX PEAKIINA;

. OIIPENEIATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHUX HJIEMEHTOB
B COCIMHEHUAX PaA3JIMYHOIO COCTaBa; MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy CO€IMHEHUH mo (opmynaMm; BUA XUMHUYECKOW CBSA3M (KOBaJIEHTHasl, HOHHas,
METaJJINYecKasi) B HEOPraHMYECKHX COCIMHEHUSX; 3apsi HOHA IO XUMHYECKOM
dbopmyre; xapakTep Cpeabl B BOJHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCIUHEHMA, THII
KPUCTAJIIMYECKON pEelIETKH KOHKPETHOTO BEIIECTBA;

. packpeiBath cmbicn Ilepuomanueckoro 3akona J[[. M. MenneneeBa u
J€MOHCTPUPOBATh €r0 MOHUMaHUE: OMKUCHIBATh U XapaKTepU30BaTh TAOJIMUHYIO (HOpMy
[leproanueckoit cUCTEMbl XUMHUYECKHX 3JIEMEHTOB: pa3inyarTh MHOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodouynas noarpynna (b-rpymnma)», maneie u Oosbline
NEPUObI; COOTHOCUTh 0003HAUEHMSI, KOTOPbIE UMEIOTCS B IMEPUOINUYECKON TaOHIIe, C
YHUCIIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U
3apsj Aapa, oo1iee YUCIo IEKTPOHOB U PaclpeiesieHue UX 0 3JIEKTPOHHBIM CIIOSIM);
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DSJEMEHTOB U HUX
COCIMHEHUH B MpeeniaX MallbIX MEPUOJIOB U TJIABHBIX TIOJ- TPYII C YIETOM CTPOSHUS
UX aTOMOB;

. KJIACCU(PUITMPOBATH XUMUYECKHE AJIEMEHTHI; HEOPTaHMYECKHE BEIIECTBA,
XUMHYECKHE PEeakuu (10 YMCIY W COCTaBY YUYacCTBYIOIIUX B PEAKIMH BEIIECTB, 1O
TEII0BOMY 3G (EKTy, M0 U3MEHEHUIO CTENeHEW OKUCICHUS XUMHUUECKHUX 3JIEMEHTOB);

. XapaKkTepru30BaTh (OMHUCHIBATh) OOIIME W CHEeUU(PUIECKUE XUMHYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIasi OMUCAHHE MpHUMEpaMu

MOJICKYJISIPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIUX XUMHWYCCKHUX peaKuHﬁ;



. COCTaBIISAITh YPABHEHUSI DJIEKTPOJIUTUYECKOM JTUCCOLMALMMU  KHUCTOT,
HIeJI0Yel M CoJIeil; TOJIHbIE M COKpAIEHHbIE YPAaBHEHUS PEaKIMil MOHHOTO OOMEHa;
YpaBHEHUS pPeakiivii, TOATBEPKAAOIIUX CYIIECTBOBAHUE T€HETUUYECKOU CBSI3U MEKITY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

. pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEACTBOM COCTABIICHHUSI JIEKTPOHHOTO OaJlaHCca 3TUX PEaKIuii;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B Pa3JTUYHBIX YCIOBUSX;

. BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPDHYO M MOJISIPHYIO  MAacChl
BEII[ECTB; MACCOBYIO JIOJI0 XUMHUYECKOTO JJIeMeHTa Mo (opmylie COequHEHUS;
MacCOBYIO [IOJIO BEIIECTBA B PAcTBOpPE; MPOBOJUTH PACUYETHl IO YPaBHEHUIO
XUMHUYECKOU pEaKIIny;

. CIENOBATh  NpPaBWJIAM  TOJb30BAaHHUS  XUMHYECKOW  TMOCYJIOH U
Ja00paTOpHBIM 00OpPYAOBAHUEM, a TaKXKE MpaBWiIaM OOpaIlleHHs C BEUIECTBAMHU B
COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITTOJIHEHUIO TAOOPATOPHBIX XUMHUYECKUX OTIBITOB
0 TIOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTO ra3a);

. MPOBOAUTh  PEAKIMHU, NOATBEPXKAAIOIIME  KAYeCTBEHHbIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMNBITHBIM IMYTEM XJIOPHA- OpPOMHI-, HOIWMI-,
KkapOoHat-, Qocdar-, cunukar-, cynbQar-, THIPOKCUI-UOHBI, KaTUOHbI aMMOHHS W
MOHBI U3YYEHHBIX METAIUIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

. MPUMEHSITH OCHOBHBIE OTIEPAIlMU MBICITUTEIbHON JEATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIINEHHE, CUCTEMATHU3AIMIO, BBIABICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JUJI1 U3YYEHUS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKLIHM;
€CTECTBEHHO-HAYYHBIE ~ METOJABI  TO3HAHWS  —  HAONIOJICHWE,  HM3MEpEeHue,
MOJICTUPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN ).

CneumnajnibHble pe3yabTaThbl:

° BIIAJICHUE TpaBWJIaMU 3amuch (OPMYyNT W CHEIUANTBHBIX 3HAKOB IMPHU
UCIIOJIb30BaHUU penbedHO-ToueuHOM cucteMsbl JI. bpaitns.

° BIIAJICHUE OCS3aTEIbHBIM CIIOCOOOM OOCIIEIOBAHUS W  BOCIPHUSATHUS

penbeHbIX H300pakeHUH (MIUTIOCTpALMid, CXEM, MAKETOB, YEPTEKHBIX PUCYHKOB U



T.IL.).

° YMEHHE BBINOJHATh MPOCTHIC pelbe(HbIC PUCYHKH M IOCTPOCHHS IPH
TIOMOIIH CITCITUATBHBIX HHCTPYMEHTOB.

° BJaJICHHE TEXHUKOH IMpeoOpa3oBaHus GOPMYJ M BBIPOKECHUH IpH

HCTIOJIb30BaHUM cucTeMBbI JI. bpaits.



10 xaacc

(2 4. B HefreJ110, Beero 68 4., u3 Hux 4 4. — pe3epBHOe Bpemsi)

Paznennl
NMPOrpamMmbl, U
KOJHMYECTBO
9acoB,
OTBOJMMOE HA
HX U3YYeHHE

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lal()HII/IXCH

BemecTBo
XUMHUYECKAsT
peakius. (15 4.)

nu

Ilepnonnueckuil 3akoH. llepuoanueckas cucreMa XUMHYECKUX
3JIEMEHTOB J1. . Menneneena. Ctpoenue aTOMOB.
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB
MEPBbIX TPEX MEPUONIOB, KallMs, KaldblUsi U HX COCAUHEHUH B
COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoamueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

Ctpoenue BellecTBa: BHJIBI XUMHYECKOW CBsI3U. THIIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIECTBA OT
THUNA KPUCTAUTNYECKON PEIIETKA U BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus v HOMEHKJIATypa HEOPraHUYECKHX BEIIECTB
(MexxayHapoaHass W TpUBHAJIbHAs). XHWMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COEMHEHHH, TCHETUYECKAs CBSI3b HEOPTaHNUYECKHX BEIIECTB.

Knaccudukanus XUMHUECKUX pEaKIHid MO0  Ppa3lIudHbIM
npu3HakaM (10 YHCITy M COCTaBYy Y4YaCTBYIOIIUX B PEAKIUU
BEIIECTB, MO TeIIOBOMY OJ(G(deKTy, MO0 H3MEHEHHUIO CTemneHen
OKHCJICHUSI XUMHYECKUX AJIIEMEHTOB, 10 0OPAaTUMOCTH, 1O y4aCTHUIO
KaTajin3aTopa). DK30- u SHJIOTEPMUYECKHUE peakuuu,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTie 0 ckopocTH XHMHUYECKOW peakuuu. [lonstue 006
0o0paTUMBIX M HEOOPATUMBIX XHMHUYECKHX peaknusx. [loustue o
TOMOTE€HHBIX U T€TEPOTE€HHBIX peakuusx. [lowamue o xumuueckom
pasHnosecuu. Paxmopul, GrUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxyuu u noa0HCeHue XUMU4ecko2o paeHo8ecusl.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, AJIEKTPOHHBIN

XapaKTEepPU30BaTh XMMHUUYECKHE JJIEMEHTHI IMEPBBIX TPEX
MEpUOJIOB, Kalus W KajJdblUs MO HX TMOJOXKEHUIO B
[Tepuonuueckoit cucreme /l; 1; Menneneena;
KiaccuuupoBath M Ha3blBaTh ~ HEOPTraHUYECKHE
BEIIECTBA N3yUYEHHBIX KJIACCOB;

OIMCELIBAThL OOIIHME XHMHYECKHE CBOKMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIaTh CBOWCTBA MPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUM XUMUYECKUX PEaKIINiA;

OmpenensiTh  BUJ  XUMHYECKOM  CBS3U W
KPUCTAJUTMYECKOM PEIIETKH BEIIECTBA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX
CTPOEHHS;
pPacKpbIBaTh CMBICII W3y4Yae€MbIX TMOHATUM U TPUMEHSTH
ST TIOHATHS NPU OMUCAHUU CBOMCTB BEUIECTB M HX
MIpEBpAILCHMUI;

KIIaCCU(UIIUPOBATh XUMHUECKHUE PEAKIIUU MO PA3IUIHBIM
MIPU3HAKAM;

yCTaHABIMBAaTh 3aBUCHUMOCTb CKOPOCTH XHUMHUUYECKOU
pEeaKINu OT Pa3TUIHBIX (DaKTOPOB;

MPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUSI XUMUUYECKHUX
MPEBPAIICHUH B PA3IUYHBIX YCIOBUSX;

ONpeNENATh OKUCIUTENb U BoccTaHoBUTENb B OBP;

COCTABJISITH DJICKTPOHHBIN OajlaHC PeaKIny;

MPOU3BOJUTH BBIUUCICHHUS 110 XUMUYECKUM YPaBHEHUSIM;
PACKpBIBATh CMBICIT MU3yYaeMbIX TMOHSTHI, a TAKKE CMBICI

THUII
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0aJaHC OKHMCIIMTEIbHO-BOCCTAHOBUTEIBbHOM peaKnuu. CocraBneHue

TECOpHUU SHGKTPOHHTHHGCKOﬁ JUuccouuanuu,

COCOMHCHUS.

dTOMOB, XaPaKTCPHBIC CTCIICHU OKHMCJICHUSI. CTpOCHI/Ie n

YpaBHEHUH  OKUCIIHUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEAKIMid C | ® OOBACHATH MNPUYUHBI DJIEKTPOMPOBOIHOCTH  BOJHBIX
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca. pacTBOpPOB;

Teopust 3IEKTPOIUTUUECKON IUCCOLMALMU. DJEKTPOJIUTHI U | ®  COCTaBJISITh YPaBHEHHS AMCCOLUAIMM KUCIOT, MIEI04Yel u
HE3NeKTpoJnuThl. KaTuoHbl, aHMOHBI. MexaHu3M JIuccoLUaluu COJIEH, IIOJIHbIE
BELIECTB C pa3jIMYHBIMU BHUJAMU XUMHYECKON CBsA3U. CTeneHb | ® M COKpalllEHHbIE HOHHBIE YPAaBHEHHUS XUMHUYECKHUX
nucconuanui. CHIIbHBIE U C1a0ble AIEKTPOIUTHI. peakuuii HOHHOTO OOMEHa;

Peakuuu moHHOro ooOMmeHa. YcioBHMsSI NPOTEKAaHUs PEaKLUil | ®  IUIAHUPOBATH U OCYILECTBIATh HA MPAKTUKE XUMUYECKUE
MOHHOTO OOMEHa, TOJHBbIE M COKpALIEHHbIE HOHHBIC ypaBHEHHS 9KCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS, JIEJIaTh BHIBObI
peakuuii. CBoiCTBa KHCJIOT, OCHOBAaHMW M COJIE B CBeTe 10 PE3YJIbTAaTaM SKCIIEPUMEHTA;

NpeACTaBICHUN 00 ANEKTPOJIUTUYECKON JUCCOLIMAIIMK. | ®  CIeNoBaTh MpaBuiaM 0e3omnacHoi paboTsl B 1aboparopuu
KauecTBeHHbIE peakiiuu Ha UOHBL. [lonsamue o euopoause conel. IpU  KCIOJNb30BAaHMM  XUMHUYECKOW  MOCyAbl U
XMMHYECKHII JKCIEPHMMEHT: O3HAaKOMJIEHHME C  MOJACIAMH 000pynOBaHUs;

KPUCTANINYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB — METAJUIOB | ®  MPOU3BOAUTH BBIUMCIEHUSI 10 XUMUYECKUM YPaBHEHUSM;
1 HeMmeTaysioB (rpadurta W anmasa), CIOKHBIX BEHIECTB (XJIOpHa | ® BBICTpaWBaTh pa3BEPHYTHIE MHCbMEHHBIE M  YCTHBIE
HATpUsl); MCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOMN OTBETHl C ONOpPOW Ha HWHPOPMALHMIO W3 YyUeOHHKA U
peaKiuuu OT BO3ACWUCTBUSA PA3IUYHBIX (PAKTOPOB; HCCIEIOBAHUE CIPaBOYHBIX MaTEpUANIOB, TIPaMOTHO MCIOJIb30BaTh
3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEMIECTB, IIPOLECCA JUCCOLIUALINT W3YYCHHBIN NOHATUIHBIN anmnapaT Kypca XMMHUH;

KUCJIOT, Iienoyeil M cojeil  (BO3MOXHO  MCIIOJIb30BAaHHE | ®  HCIOJIb30BAaTh IPHU BBINOJIHEHUH Y4eOHBIX 3aJaHUN U B
BHUJICOMATEPHAIIOB); IPOBEJACHUE OMNbBITOB, WJUIIOCTPUPYIOIINX MpoLecce HCCIEeI0BATENbCKOM JESATEIbHOCTH HAy4YHO-
NPU3HAKM TPOTEKAHUS peaKIMi HOHHOro obmeHa (oOpa3zoBaHME MOMYJSIPHYIO JINTEPATypy XHUMHYECKOIO COJEp)KaHUs,
ocaJka, BblJEJIEHWE ra3za, o00pa3oBaHUE BOJbl);  OIBITOB, CIpaBOYHbIE MaTepuabl, pecypchl cetu «HTepHEeTY.
WUTIOCTPUPYIOLIMX TPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peakuuii  (TOpeHHe, peaKIuu  Pas3JIOKEHHUs, COCIMHCHHS);

pacro3HaBaHME€  HEOPraHMYECKMX  BEIIECTB C  ITOMOUIBIO

KAueCTBEHHBIX PEAKIMIl HAa MOHBI; PEIICHHE SKCIEPUMEHTAIbHBIX

3azad.

IIpakTH4eckune padoThI:

Ne 1. Pemenune skcniepMMeHTaIbHBIX 3a7a4 10 TEME.

Bobrunciienus:

® KONMYECTBa BeIIeCTBA, 00BEMA W MacChl PEAreHTOB WM

MPOJYKTOB MO YPAaBHEHUSIM XUMUYECKUX PEaKIuii;
® [10 YPAaBHEHMSIM XMMHUYECKUX PEaAKIUi.

Hemeramnel n ux OObmiasi xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTpOEHUs | ® OOBSACHATH OOLIMe 3aKOHOMEPHOCTH B  H3MEHEHUU

CBOMCTB HEMETAUNIOB M HX COCAUHEHUI B npeacitax
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¢usnyeckue CBOMCTBA NIPOCTHIX  BEIIECTB —  TaJOIEHOB.
XUMHUYECKHE CBOICTBA Ha IpUMEpe XJopa (B3aUMOAEUCTBHE C
MeTajulaMH, HeMeTaJllaMHu, lieaodamu). Xisopoogopos. ComsHast
KHMCIIOTa, XMMMUYECKHE CBOICTBA, IOJY4YEHHE, IPUMEHEHHUE.
JlelictBue XJIOpa M XJOPOBOJOPOJAa HAa OPraHM3M 4YEJIOBEKa.
Baxnerime Xaopuasl U UX HAX0XKAECHUE B IPUPOJIE.

O6mas xapakTepucTuka 35eMeHToB VIA-rpynmner. OcobeHHOCTH
CTPOEHHS ATOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Crpoenue u pu3MUECKue CBOMCTBA IMPOCTHIX BEIIECTB — KHCIIO
pona u cepbl. AJUIOTPONHBIE MOIU(PUKAIMH KHCIOPOAAa U CEpHI.
Xumunyeckue  cBoWictBa  ceppl.  CepoBOIOpOA,  CTPOEHUE,
¢usnveckne W XUMHUYeCKHe CcBoWcTBa. OKCHIBI Cepbl  Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHciaoTa, pusnueckue
1 XMMHUYECKHE CBOMCTBA (00LIME KaK IPEICTaBUTEINS Kjlacca KUCIIOT
u crenuduueckue). XUMUYECKUE PpEeaKIUH, JIeXKallie B OCHOBE
IIPOMBIIIJIEHHOI'O  Clloco0a  MOJYYEHHs]  CEpHOM  KHUCIIOTHI.
IIpumenenne. Conu CEepHOM KHCIOTHI, KaYECTBEHHAsl PEaKIMs Ha
cynabgar-uoH. HaxoxneHue cepbl U €€ COEIUHEHUIl B IPHUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelbl COECIUHEHUSIMU
cepbl (KUCIOTHBIE MOX]M, 3arpsi3HEHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaIleHHS.

OO0mast xapakTepucThka 31eMeHToB VA-rpynnsl. OcoO0eHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHUe B IPUPOJIe, PU3NUECKHE U XUMUUECKHE
coiicTBa. KpyroBopot a3zora B npupojie. AMMHUax, ero ¢puzndeckue
U XHUMHUYECKHE CBOWCTBA, MojiydeHue u mnpumeHeHue. Coau
aMMOHMSI, UX (U3UUYECKUE U XUMHUECKUE CBOMCTBA, MPUMEHEHHE.
KauecTtBenHas peakuns Ha MOHbI aMMOHMS. A30THasi KHMCIIOTa, €€
nojyyeHue, (U3MYEeCKUe W XMMHUYECKHe CBoiicTBa (00mue Kak
Mpe/ICTaBUTEINsl Klacca KUCIOoT U cnenuduueckue). Mcnonb3oBanue
HUTPATOB M COJIe aMMOHMS B Kaue€CTBE MUHEPAIbHBIX yI0OpEHUIl.
XUMUYECKOE 3arpsi3HEHUE OKpY’Kalolled Cpeabl COeIUHEHUSIMU
a3oTa (KUCIIOTHBIE [JOXAM, 3arps3HEHHE BO3JyXa, IIOYBBI U
BOJIOEMOB).

docdop, amorponHsle Moaudukanuu pochopa, pusnueckue u

MaJIbIX MEPUOJOB U IIaBHBIX moxarpymnn llepuoanueckoit
CUCTEMbl XMMHUUYECKUX BJIEMEHTOB C YUETOM CTPOCHHUS UX
aTOMOB;

XapakTepu30BaTh (U3NYECKUE M XMMHUYECKHE CBOWCTBA
IIPOCTBIX BEIECTB TaJOT€HOB (Ha IpHUMEpe XJopa) H
CIIOKHBIX BEUIECTB (XJIOPOBOJOPOJA, XJIOPHJA HATPHS),
Croco0bl MX INOJY4eHUs, NPUMEHEHHE U 3HAueHHEe B
MIPUPOJIE U )KU3HU YEIIOBEKA,

OIpeNIeNATh I'aJOr€HUI-UOHbBI B PACTBOPE;

IUIAHUPOBATh U OCYIIECTBISATh HAa MPAKTUKE XMMHUYECKUE
9KCHEPUMEHTHI, IPOBOJUTH HAOIIOIEHHS, 1€1aTh BHIBOJIBI
10 pe3yJibTaTaM 3KCIEPUMEHTA;

O0BSICHATH O0IIKE 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
aneMeHTOB VIA-rpymnmbl ¥ uUX COEOUHEHMH € Y4ETOM
CTPOEHUS UX aTOMOB;

XapaKTepu30BaTh (U3NYECKHE M XMUMHUYECKHE CBOWCTBA
IPOCTOr0  BellecTBA ceppl U €€  COeAMHEHU
(cepoBojiOpo/ia, OKCHUAOB  CEpbl, CEPHOM  KHUCIOTHI,
cynb(aroB), CnocoObl UX MOJY4YEHUs, NPUMEHEHUE U
3HaYEHUE B MPUPOJIE U )KU3HU YETIOBEKA;

OIpeNieNATh HaJln4Ke Cylb(aT-uOHOB B PaCTBOPE;
OOBSACHATH  CYIIHOCTh  DKOJIOTMUECKHX  IpoOiem,
CBSI3aHHBIX C IIepepabOTKON COETMHEHUH Cepbl;
OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2JIEMEHTOB

VA-Tpynnbl 1 MX COEIMHEHUH C Y4ETOM CTPOEHHS HX
aTOMOB;

XapaKTepu30BaTh (U3NYECKUE M XUMHYECKHE CBOICTBa
MIPOCTHIX BEIIECTB a30Ta M (ochopa M UX COEAMHEHUM
(ammuaka, coneil aMMOHMSI, a30THOM KHUCIIOTHI, HUTPATOB,
okcuga Qocdopa(V) u pocdopnoit kucnotsl, pocdaron),
CHocoObl WX TOJIydYeHUs, NMPUMEHEHHWE M 3HaueHue B
MPUPOJIE U KU3HH YEJIOBEKA;

OTIpEIeNIATh HOHBI aMMOHUSA U GocdaT-uOHBI B PACTBOPE;
OOBSICHATh  CYIIHOCTh  JKOJOTMYECKHX  MpobiieMm,
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xumuyeckue cBoictBa. Oxcun Gocdopa(V) u dpochopHas KucioTa,
¢dusnveckue 1 XMMUYECKHE CBOWCTBA, Nody4YeHue. Vcnonap3oBanue
(dhocdaroB B kauecTBe MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepucTuka 31neMeHToB [VA-rpynmnsl. OcoGeHHOCTH
CTPOEHUS aTOMOB, XapAKTEPHbIE CTEIIEHU OKHCICHHUS.

VYraepon, aIOTPONHBIE MOJU(HKAIMK, PACIPOCTpAaHEHHUE B
npupoje, (usMueckue M XUMHMUYECKHE CBOMCTBA. ACOpOLMSL.
KpyroBopor yriepoga B mpupoxe. OKcuisl yriepoja, uX
¢busznyeckue M XMMHUYECKME CBOWCTBa, JAECHCTBUE HA JKUBBIC
OpraHU3MBbl, TOJy4Y€HHE W  TNPUMEHEHHE. KOJIOTUYECKHE
npobnembl, cBA3aHHble ¢ okcugoM yriepona(lV); rumoresa
r100aNbHOTO  TMOTEIUICHUS  KJIMMAaTa; TapHUKOBBIH A QeKT.
VYronpHas KuciaoTa U €€ CoiM, MX (U3NYECKHEe M XMMUYECKHE
CBOWCTBa, IMOJIyueHHE M TpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonb3oBanne kapOoOHATOB B OBITY, MEAULMHE,
MIPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

IlepBoHauyaibHbIe MOHATHS 00 OpPraHMYECKHX BELIECTBAaX Kak O
COeMHEHUSX yriepona (MeTaH, 3TaH, STWICH, alleTHIICH, 3TaHOI,
TJIULEpUH, YKCYCHas KucioTta). Mx cocmag u xumuueckoe
cmpoenue. TloHATHE O OMONOTUYECKH BAXKHBIX BEUIECTBAX: JKUPAX,
Oenkax, yIJIeBOAaX — U HX POIM B JKU3HU 4YelOBeKa.
Mamepuanbnoe eouncmeo opeaHuuyeckux U  HeopP2AHUYECKUX
coeOuHeHUll.

Kpemuuii, ero ¢pusnueckne 1 XuMU4Yeckue CBOMCTBa, MOTyYEHHUE
u npumeHenue. CoenuHeHuss KpemMHHMs B npupone. OOmme
npenacraBieHuss o0 okcuae kpeMHusA(IV) u xkpemMHHEBON KucioTe.
Cunukatel, HMX  HUCIOJb30BaHME B  OBITY,  MEIUIMHE,
MIPOMBIIIJICHHOCTH.  Baoichetiwue cmpoumenbHble Mamepuabl:
Kepamuka, cmekuo, yemenm, Oemon, dcenezobemon. IIpobremoi
bezonacnoco UCNONb306AHUSL CIMPOUMENbHLIX MAMEPUaios 6
NOBCEOHEBHOU IHCUZHUL.

XUMHYeCKHUIi IKCIePUMEHT: U3ydeHrne 00pa3IioB HEOPTaHUIECKUX
BEIIIECTB, CBOMCTB COJIIHOM KHCIIOTBI; NPOBEJICHUE KaueCTBEHHBIX
peaknmii Ha XJOPHUI-WOHBI W HAONIOJCHWE TMPHU3HAKOB WX
NPOTEKaHMs; OMBITHI, OTpaXkarole (QU3NUEeCKue M XHUMHUYECKHE

CBSI3aHHBIX C HAaxOXXICHUWEM COEAMHEHUH a3ora u
docdopa B okpykaromei cpene;

OOBSICHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
aneMeHToB [VA-rpynmbel ¥ uX COEOUHEHMM € Y4ETOM
CTPOEHUS MX aTOMOB;

XapakTepu30BaTh (U3NUYECKUE M XMMHUYECKHE CBOWCTBA
IIPOCTBIX BELIECTB YIJIEPO/ia U KPEMHUS U UX COCAMHEHUM
(OKCHIIOB yrieponia, YroJbHOW KHCIOTHI, KapOOHATOB,
OKCHJIa KPEMHHUs, KPEMHUEBOM KHCIOThI, CUJIMKATOB),
Croco0Bl WX TOJYYEHHUs, NMPUMEHEHHE W 3HAUYCHHE B
IIPUPOJIE U )KU3HU YETIOBEKA;

orpeneniaTh KapOOHAT- U CHIIMKAT-HOHBI B PaCTBOPE;
OOBSICHATH ~ CYIIHOCTh  3KOJOTMYECKMX  IpobiieMm,
CBA3aHHBIX C HAXOXJIEHUEM YIJIEKUCIOro Tra3a B
OKpy>Karolel cpene;

WUTIOCTPUPOBATH B3aMMOCBS3b HEOPraHUYECKHUX
COEJMHEHUH yriepoja U OpraHnYeCKUX BEIECTB;
IUIAHUPOBATh U OCYIIECTBISATh HAa MPAKTUKE XMMHUYECKHE
HKCHEPUMEHTHI, IPOBOJUTH HAOIIOIEHHS, 1€1aTh BBIBO/IBI
10 pe3yJibTaTaM 3KCIePUMEHTA;

cJIeZIoBaTh MpaBuiiaM O6e30macHoil paboThl B 1aOOpaTOpUH
NP  WCIOJNb30BAaHMM  XUMHUYECKOW  MOCYAbl U
00opynoBaHus;

MIPOU3BOJUTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHUSM;
BBICTPAaUBaTh Ppa3BEPHYTHIE IIMCbMEHHBIE M  YCTHBIE
OTBETHl C OMOpPOM Ha HuHGPOpMaLUI0O M3 Yy4yeOHHKA U
CIPAaBOYHBIX  MaTepHaioB, TI'PAMOTHO  HCIOJIb30BaTh
W3y4YEHHBIN NOHATHIHBIN ammapaT Kypca XUMHUH;
UCIOJIb30BaTh MPU BBIMOJHEHUH YYE€OHBIX 3a/laHUil U B
MpoLecce HCCIIeI0BATENbCKON JESATENIbHOCTH HAy4YHO-
MOMYJSIPHYIO JINTEPATypy XUMHUYECKOIO COJEp)KaHUs,
CIPaBOYHbIE MaTepuabl, pecypchl cetu «HTepHETY.
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CBOMCTBA raJIOTEHOB M MX COECIUHEHUI (BO3MOXXHO HCIOJIb30BAaHUE
BUJICOMATEpPUAIIOB); O3HAKOMJIEHHME ¢ oOpa3suamMu  XJOpHJIOB
(raoreHuIoOB); O3HAKOMJIGHHE ¢ oOpa3namMud cepel H e
COCAMHEHUSMH (BO3MOYKHO HCIIOJIb30BaHUE BHCOMATEPHAIIOB);
HalOo/leHne Tmpoliecca OOYINIMBAaHUSA caxapa IOJ JIeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTHI; H3YyYEHHE XHUMHUUYECKUX
CBOMCTB  pa30aBIEHHON  CEpHOHM  KHUCIOTBI,  IPOBEICHUE
KayeCTBEHHOW PEaKIMU Ha CyIb(paT-uOH U HAOJIIOJCHUE MPHU3HAKA
e€ MpOoTeKaHUsl; 03HAKOMJICHHE C (PU3NUECKMMH CBOMCTBaMH a30Ta,
dbochopa w wux coenuHEHHUH (BO3MOKHO  HCIOJh30BAaHUE
BHJICOMATEpPHAIOB),  oOpa3laMud  a30THBIX W (ochopHBIX
yIOOpeHuii; ToaydeHne, coOOMpaHue, pacro3HaBaHUE M U3YYCHHUE
CBOMCTB amMMHaKa; MPOBEICHHWE KAUYECTBEHHBIX PEaKIUil Ha HOH
amMmMoHus u (ochar-uoH U HU3YUYCHHE MPU3HAKOB UX TPOTEKAHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHON a30THOU KHUCIIOTHI C MEJbIO
(BO3MOHO MCIIOJIb30BAHME BUICOMATEPUAIIOB); U3YUCHUE MOJICIICH
KpUCTAINIMYECKUX  peméTok anMasa, rpadura, ¢ymiepeHa;
O3HAKOMJICHHE C TIPOILIECCOM aJICOPOLMU pPACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTra3a; MoJyueHue,
coOupaHue, pacro3HaBaHNe M U3yYeHHE CBOMCTB YIJIEKHUCIIOTO Ta3a;
MPOBEJICHUE KAYECTBEHHBIX peakluii Ha KapOOHAT- U CHIIHMKAT-
WOHBI M W3yYeHHE IMPHU3HAKOB MX TPOTEKAHUsS; O3HAKOMIIEHHE C
MIPOTYKITHEH CUJIMKATHOU MIPOMBIIIJICHHOCTH; pelieHue
HKCIEPUMEHTATBHBIX 33J1a4 10 TeMe «BakHele HeMeTauTbl U UX
COEIMHEHUS.
JdemoHncTpanmum:
e Buneomarepualbl: raJoreHbl U X COSTUHEHUS.
e (OOpasipbl XJIOPHIOB.
o Komekunu (BugeoMaTepuansl): cepa u e€ COeTMHEHUS.
e (OOyriuBaHME caxapa IMOJ JAEWCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTBHI.
e Komnexknuu: ¢dochop m ux coeauHeHus. B3aumopeicTBue
KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEBIO.
e Mogenn KpUCTAUIMYECKUX  PEmIETOK  anMasza, rpadura,
MOJIEKYITBI QyIiepeHa.
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e AncopOuusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTIIEM.
IIpoTusoras.
e Bujeomarepuansl: CHIMKaTHAs POMBIIUIEHHOCTbD.
o Mojenu MoKyl OPraHMYEeCKUX BEIIECTB.
IIpakTuyeckue padboTbI:
Ne 2. TTonmyuenue consiHON KUCIOTHI, U3Yy4EHHUE €€ CBOMCTB.
No 3. [Tonyuenne amMuaka, U3y4eHHUeE €ro CBOMCTB.
No 4. Tlonyuenue yriekucioro raza. KauecTBeHHast peakiusi Ha
KapOOHAT-HOH.
Ne 5. Pemenue skcriepuMeHTalIbHbIX 3a/1a4 110 TeMe «HemeTramibiy.
Borunciienus:
® [0 YpaBHCHUSM XUMHUYECKUX pEaKIMUi, €CIu OJUH U3
peareHTOoB JIaH B U30BITKE;
® 00bEMOB Ta30B MO YPAaBHEHHWIO PEAKIIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUI Ta30B;
® 110 YPAaBHCHUSIM XUMUYECKUX PEAKIIUN;
MacCOBOM J0JIM BbIXOJa MPOAYKTa PEaKUu;
® [0 YpPaBHCHUSM XUMHUYECKUX pEaKUWid, €eClAd OJIMH U3
peareHToB JaH B BHJE BOJHOIO pacTBOpa C HU3BECTHOM
MacCOBOM J0JEN

Mertaniael 1 ux
coenuaeHus. (9

q.)

OO0mas XxapakTepUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJJIOB
Ha OCHOBaHMM HX TMOJOXeHus B llepmogmueckoil cucreme
xuMmuueckux snemeHToB /. M. Menaeneesa u CTpOE€HHS aTOMOB.
Crpoenue MerauioB. MeTalmudeckas CBsI3b U METaJTUHYECKas
KpUCTAJUIMYECKask peIETKA. DIEKTPOXUMUUYECKHUM psii HAaPsHKEHUI
Mmetan noB. Dusmyeckre W XHUMHUUYECKHE CBOMCTBA METAJJIOB.
OO6mue crmocoObl ToNydeHuss MeTauioB. [loHATHEe O KOppo3uu
METaJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl
(cTamb, 4yryH, TIOPATIOMUHHUN, OpOH3a) U UX MIPUMEHEHUE B OBITY U
MPOMBIIIUIEHHOCTH.

[l{emounble MeTaibl: nonokeHue B llepuonnueckoi cucreme
xuMHu4deckux sneMmeHToB JI. M. MenzeneeBa; CTpOEHUE UX aTOMOB;
HaxoJieHue B npupoje. Gusnyeckre 1 XMMHUYECKUE CBOICTBA (Ha
npuMepe HaTpust ¥ Kausi). OKCUIBI ¥ TUAPOKCHIBI HATPHS M KaJIusl.
[IprMeHeHNe IEeTOYHBIX METAIUIOB U UX COCIMHEHUN.

pacKpbIBaTh CMBICT W3Y4aeMbIX TMOHSATUN U TPUMEHSTH
9TH TOHATUS TIPU OIKMCAHWW CBOWCTB BEMIECTB M HX
IIpEBpAILCHU;

OOBSCHATH OO0IIHME 3aKOHOMEPHOCTH B HW3MCHCHUU
CBOMCTB 2JIEMEHTOB-METAJNIOB U UX COEIMHEHUN C yuEToM
CTPOCHHS MX aTOMOB;

XapaKTepu30BaTh CTpOCHHE METAJIJIOB,
(u3HUYeCKre U XUMUYECKUE CBOWCTBA METAIIJIOB;
XapaKTepu30BaTh OOIIME CIIOCOOBI OTYyYEHUS METAIUIOB;
OOBSACHATH 00IIUE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB
JJIEMEHTOB-METAJUIOB B TPYMIAaX M WX COSAUHEHHH C
YYETOM CTPOCHUS UX aTOMOB;

XapaKTepu30BaTh (PU3NYECKHE M XUMHYECKHE CBOICTBa
MIPOCTHIX BEIIECTB METAJUIOB U UX COCAMHCHHNA (OKCHOB,
THAPOKCUIOB,  COJEi), CcmocoObl WX  TOIy4YeHUs,

o0mmue

34




IllenoyHo3eMeNbHBIC METAJIJIBI MATHUN M KAJIBIIUM: ITOJI0)KCHHUE B
[lepuonnueckot cucreme XumMuyeckux dnemeHtoB . U
MenpeneeBa; CTpOEHHE HX aTOMOB; HAXOXIECHHUE B MPUPOJE.
®duznueckue M XUMHUYECKHME CBOMCTBA MAarHus M KaJbIIH.
Baxneiimme coenuHeHHS KanbIUs (OKCHJI, THUIPOKCHI, COJIH).
JXécTkocTb BOJBI U CLIOCOOBI €€ YCTpaHEHUS.

AnmoMuHMi:  mosioxkenue B llepumomgmyeckoil  cucreme
xumuueckux snemeHtoB J[. WM. MenaeneeBa; cTpoeHue aroma;
HaxoXxJeHue B mpupoje. PU3MUEeCKue W XUMHYECKHUE CBOMCTBA
amoMuHMSA.  AM@OTepHbIE CBOIICTBa OKCHZa U THUIPOKCHIA
AJTFOMUHUS.

Kenezo: nonoxenne B llepuoandeckor cucTeME XUMHUYECKUX
snementoB JI. M. MenpeneeBa; cTpoeHHE aToma; HAaXOXICHUE B
npupoje. Ousnyeckue u XUMHUECKHE CBOMCTBA >kene3a. OKCHIbI,
ruapokcuabl u conu xeneza(ll) u sxeneza(Ill), ux cocras, cBoiicTBa
U MOJIy4YCHHUE.

XUMHYECKHIT IKCIIEPUMEHT: 03HAKOMIICHHE C 0OpasmamMu MeTaj-
JIOB W CIUIAaBOB, WX (U3HYECKUMU CBOWCTBAMH; HW3YYCHHE
pE3yNbTaTOB KOPPO3UM METAIOB (BO3MOXKHO —HCIIOJIb30BaHUE

BHUJIEOMATEpPHAIIOB), OCOOEHHOCTEHl  B3aUMOJIEHCTBUS  OKCHJA
KalblUs M HaTpusd C BOJOW (BO3MOYKHO HCIOJIb30BaHHE
BUJIEOMATEPHAIIOB); HUCCIIEJOBAaHHE CBOWCTB JKECTKOM  BOMBI;

IpoLecca rOpeHus Kejle3a B KUCIOPOAe (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB);  MPU3HAKOB  MPOTEKaHMsSI  KaueCTBEHHBIX
peakiuii Ha MOHBI (MarHus, Kanblius, aTIOMUHMS, IMHKa, xkene3a(1l)
n kenesa(lll), memu(ll)); nHaOmroneHwe W omMcaHuWe NPOLECCOB
OKpalIMBaHUS IUIAMEHM HOHAMM HaTpus, Kajausd U KaJdbLUs
(BO3MOXKHO HCIIOJIB30BAaHHE BHUIEOMATEPUANIOB); HCCIEIOBaHUE
aM(QOTEpHBIX CBOWCTB THUIPOKCHAA ATIOMMHUS W THIPOKCHAA
IMMHKA,; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TEMC «Baxnenmme
METAJIJIbl U UX COEIUHEHUS».

JdemoHcTpaumnu:
e (OsnakomjeHHe C oOpa3laMl METAJIOB U CIUIABOB, HX
¢usznyeckuMu  cBodicTBaMu.  Mojenu  KpUCTAITTMYECKHUX

pCH_IéTOK MCETAJIJIOB.

IIPUMEHEHHE U 3HAYCHUE B IIPUPOJIE U )KU3HU YEJIOBEKA;
pacrno3HaBaTh ¢ IIOMOIIbIO KAUECTBEHHBIX PEAKIUI HOHBI
METaJUIOB (MarHus, aIlOMUHUS, IUHKA, KeJle3a, MEH);
OOBSICHATH 3aBHCUMOCTH (PU3MUECKUX CBOHCTB METAJJIOB
OT BHJIa XUMHUYECKOM CBSA3U MEKIY UX aTOMaMH;
HAOMIOAAaTh M ONKCHIBATH XUMHUECKHE PEAKIHU C
IIOMOIIBIO ECTECTBEHHOTI'O S3bIKA U SI3bIKA XUMHUH;
HAOMIOAAaTh  JEMOHCTPHPYEMBIE U CaMOCTOSATENBHO
IIPOBOJUMBIE OIIBITHI;

ONMCHIBATh CBOICTBA HM3y4aeMbIX BEILIECTB HAa OCHOBE
HaOJII0CHUH 3a UX MPEBPAILCHUsMUY;
JOKa3bIBaTh ~ aM(OTEpHBIA  XapakTep
TUAPOKCHIOB amtoMuHus u xene3a(lll);
CpaBHMBATh OTHOIIEHUE U3yYaeMbIX METAJIJIOB U OKCHIOB
METaJIJIOB K BOJIE;

CpaBHMBaTh OTHOIICHHE TMAPOKCUIOB HATPUs, KaJbLUs U
IIOMHMHMS K paCTBOPaM KHCJIOT U ILEJI0YEH;
pacrno3HaBaTh OIBITHBIM IYTEM TI'MAPOKCHA-HOHBI, MOHBI
Fe2+ u Fe3+;

cleoBaTh IpaBuiiaM Oe3onacHoi paboThl B 1abopaTropuun
IpY  HUCHOJB30BaHUM  XUMHUYECKOW  MOCYOpl U
00opyI0BaHNs;

IIPOU3BOJUTH BBIYMCIIEHUS 10 XUMUYECKUM YPAaBHEHHUSM;
UCIIOJIb30BaTh MpPHU  BBIIIOJHEHUU Y4YEOHBIX 3alaHui
TEKCTBI yueOHHUKa, CIIPaBOYHbIE MaTepuaibl
(ITeproguyeckyto cucteMy XuMuueckux sinemeHToB J; U;
Menpeneesa, TabJaMIly  PacTBOPUMOCTH KHCIIOT,
OCHOBaHUN MW COJIEM B BOJE, DJJIEKTPOXMMHYECKUH Psif
HaIpsDKEHUN METAIIOB);

WCIIOJIb30BaTh MPHU BBIMOJHEHUN YUEOHBIX 3a/laHUl U B
MIPOLIECCE  MCCIIEAOBATENIBbCKON JEATEIIBHOCTH HAay4YHO-
MOMYJISIPHYIO  JIMTEPATypy XUMHYECKOIO COJEpKaHUS,
CIIPaBOYHbBIE MaTepHUabl, pecypcel cetu «MHTepHETY.

OKCHI0B n
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e Bujaeomarepuaibl: KOPpO3Us METALIOB.
e BsaumopeiictBue Hatpus ¢ BoJoi. OkpallMBaHHE IJIaMEHU
MOHAMH HATPHS U KaJusl.
e OkpalMBaHue TUIAMEHU HOHAMH KaJbI[Hsl.
e BsaumozeiicTBue okcua KaiablMs C BOJIOM.
e Bujeomarepuainbl: rOpeHHE KeJIe3a B KUCIOPOJIE U XJIOPE.
IIpakTuyeckue padboTbI:
Ne 6. J)KectkocTh BOIBI M METO/IBI €€ YCTPAaHEHHUS.
No 7. Pemenue skcriepuMeHTaIbHbBIX 33/1a4 110 TeMe «MeTalibly.
Buruuciaenus:
® [I0 YPaBHEHHUSAM XMMHUUYECKHX PEAKLUM, €CIIU OJIUH U3 PEarcHTOB
JIaH B W30BITKE WK COACPKUT IIPUMECH;
® MacCOBOM JIOJIM BbIXO/1a MPOJYKTa PEaKIUU;
® 10 YpaBHEHHUSM XMMUUYECKUX PEAKIUH, €CJIU OJIUH U3 PEarcHTOB
COACPKUT IPUMECH.

XnuMus
OKpYy>Karoiast
cpena. (5 4.)

HoBele marepuansl u TexHosioruu. BemiectBa M maTtepuanbl B
IIOBCEIHEBHOM JKM3HU YEJIOBEKA. XUMHUS U 3J0POBbE.

be3omnacHoe ncIob30BaHUE BEUIECTB U XUMHYECKUX PEAKIUI B
OBITY.

[IpupoaHble HWCTOYHUKH YTIIEBOJOPOAOB (Yroib, MPUPOAHBIN
ra3, He(Th), MPOIYKTHI UX MepepabOTKH, MX pPOJNb B OBITY U
MIPOMBIIIJIEHHOCTH.

OcHoBBI IKOJIOTMYECKON IPaMOTHOCTH. XuMuyeckoe
3arpsi3HEHUE  OKpYyXKaromed cpeapl  (MpeaeiabHO  JOMyCTUMAs
KoHI1eHTpauus Bemects — [1/IK).

Ponb xumMuM B perieHny 3K0JIOTHYECKUX MPOOIeM.
XHMHUYECKHIl JKCIEePpUMEHT: H3ydeHHEe O0paslloB MaTepHajoB
(cTekio, cIiIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUaJbl).

XapakTepu30BaTh pOJIb XUMHH B Pa3IHYHBIX cdepax
JEATEIILHOCTH JIIO/IeH, OCHOBHBIC BELIECTBA UM MaTEpUAIIBL,
MPUMEHSIEMbIE B )KU3HU COBPEMEHHOTO YEIOBEKa;
OOBSICHATD YCIOBHS O€30M1aCHOTO UCIOIb30BaHUS BEILIECTB
1 XUMHMYECKUX peakluil B ObITY;

aHAJIM3UPOBATh U KPUTUYECKU OLIEHUBATh WH(OPMAILIHIO O
BIIMSITHUN MPOMBIINIJIICHHOCTH, CCJIbCKOI'O XO3$II\/'ICTBa,
TPAHCIOPTA U JIp.; HA COCTOSTHHE OKPY’KaIOIIeN Cpebl;
YMETb OKa3bIBaTb IICPBYIO IIOMOIIbL IMIPpU XHUMHYCCKHUX
0’KOTaX M OTPaBJICHHUSX;

IMPUHUMATDH y4acThe B 00CYKJIEHUHU MPOOIeM XUMHUECKON
U OKOJIOTUYECKOH  HalpaBIEHHOCTH,  BBICKA3bIBATh
COOCTBEHHYIO TMO3MIMIO 10 TMpodiemMe U Mpeanararb
BO3MOJKHBIE ITYTH €€ pelIeHusl.
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Tewma ypoxka 10 xmace

KonmuectBo yacos

[Hata uzyuenus

DIIeKTpOHHBIC TH(DPOBBIC
o0pa3zoBaTenbHbBIE PECypCh

= = = = = =
L& B &) 8| B 5]

Bcero||[KouTponbabie|[[IpakTnyeckue
paboThI paboThI

[[[Tepuonuueckuii 3axoH. [lepuonnyeckas cucreMa XUMHUIECKUX 1 0 0 03.09.2024 [[Bubanoreka LIOK
snementos JI. . Menneneenal| https://m.edsoo.ru/00adb59¢]]
[[3akoHOMEpPHOCTH B MI3MEHEHUN CBOMCTB XMMUYCCKUX DJIEMEHTOB MEpBhIX || 1 0 0 05.09.2024 [[bubmuoteka IJOK
Tpéx meprnooB]] https://m.edsoo.ru/00adb6b6]]
[[Kiaccudukanust 1 HOMEHKIIATypa HEOPTraHUIEeCKUX 1 0 0 10.09.2024 [[bubmmoteka LIOK
BeIecTR]] https://m.edsoo.ru/00adb7e2]]
[[Buabl XuMuueCKON CBA3HM U THUITBI KPUCTATHIECKUX PEIIETOK] | 1 0 0 12.09.2024 [[bubmuoreka IJOK

https://m.edsoo.ru/00adbac6]]
[[KonTponsHast padora Nel o Teme «IloBTOpeHue u yriryOneHue 3HaHUHA 1 1 0 17.09.2024 [
OCHOBHBIX pa3/ieNioB Kypca 8 kimaccay]]
[[Knaccuukanust XAMHYECKUX PEAKITHIA 10 Pa3IMIHbIM IIPpU3HAKaM] | 1 0 0 19.09.2024 [[Bubamoreka LIOK

https://m.edsoo.ru/00adbch0]]
[[[lonaTre o ckopocTn XUMUYecKoW peakiud. [[oHATHE 0 TOMOTeHHBIX U 1 0 0 24.09.2024 [[Bubamoreka LIOK
reTepPOreHHBIX PEaKIHsX ] https://m.edsoo.ru/00adbe9a]]
[[[TonsaTre o xuMHUYECKOM paBHOBEeCHHU. DaKTOPHI, BAUSIOIINE Ha CKOPOCTh|| 1 0 0 26.09.2024 [[bubmmoteka [JOK
XUMHUYECKOH PeakIny U MOI0KEHHE XMMHUIECKOTO PaBHOBECHS | | https://m.edsoo.ru/00adc28c]]
[[OKkuCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH || 1 0 0 01.10.2024 [[bubmmoreka [JOK

https://m.edsoo.ru/00adcade]]
[[Teopwust anexTpomuTHIeCKO# nucconuaruy. CuibHbIE U caadblie 1 0 0 03.10.2024 [[bubmmoreka [JOK
SIICKTPOIIUTHI] | https://m.edsoo.ru/00adcd68]]
[[MonHbIE ypaBHEHUS peakiuii]] 1 0 0 15.10.2024 [[bubmmoteka [JOK

https://m.edsoo.ru/00add448]]
[[Xumudeckre cBOWCTBA KUCIOT U OCHOBAHUI B CBETE MPEACTABICHHI 00 1 0 0 17.10.2024 [[Bubanoreka LIOK
ANEKTPOIUTHUECKON TUCCOMALUM ] ] https://m.edsoo.ru/00add5d8]]
[[Xumudeckue cBoiicTBa coleil B CBETE MpeACTaBICHHH 00 1 0 0 22.10.2024 [[bubmmorexa LIOK
ANEKTPOIUTHUECKON TUCCOLHALUN] ] https://m.edsoo.ru/00add8b2]]
[[ITonarue o Tuaponuse comneit]] 1 0 0 24.10.2024 [[bubmmorexa LIOK

https://m.edsoo.ru/00add9d4]]
[[O6o0mieHue U cucTeMaTH3aIus 3HaHUH | | 1 0 0 29.10.2024 [[bubmamoreka LIOK

https://m.edsoo.ru/00addd12]]
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Tewma ypoxka 10 xmace ‘ KommdectBo yacor ‘ Jara n3ydenus DIIeKTpOHHBIC TH(DPOBBIC
Bcero||[KouTponbabie|[[IpakTnyeckue obpasoBatenbHbIe pecypChl
paboThI paboThI
[[[IpakTrueckas padota Ne 1. «PerieHne sKCIIepUMEHTAITBHBIX 331349 ] | 1 0 1 31.10.2024 [[bubmuoteka IJOK
https://m.edsoo.ru/00addbfa]]
[[KonTponsHast pabota Ne2 1o TeMe «DNeKTpONUTHUECKAs TUCCOLUALTHSL. 1 1 0 05.11.2024 [[bubmmotexa LIOK
XUMHIUYECKIE PEAKIIUH B PACTBOPAX»]] https://m.edsoo.ru/00addec0]]
[[Obmas xapakTepuCTHKa raJIOTeHOB. X UMUYECKHE CBOMCTBA HA TIPUMEPE 1 0 0 07.11.2024 [[bubmmoteka IJOK
xyropa]| https://m.edsoo.ru/00addfe2]]
[[XmopoBomopon. CoinsHast KHCIIOTa, XUMUYECKUE CBOMCTBA, TIOyUCHUE, 1 0 0 12.11.2024 [[Bubanoreka LIOK
npuMeHenue]| https://m.edsoo.ru/00ade104]]
[[IIpakTrueckas padota Ne 2 o Teme «lloaydyeHue CONTHOM KUCIOTHI, 1 0 1 14.11.2024 [[Bubanoreka LIOK
u3ydyeHne eé CBOUCTB]] https://m.edsoo.ru/00ade348]]
[[Beraucnenns mo ypaBHEHUSM XUMHUYECKHUX PEaKIui, €CIH OJUH U3 1 0 0 26.11.2024 [[Bubamoreka LIOK
peareHTOB JaH B H30bITKE]] https://m.edsoo.ru/00ade488]]
[[Obmas xapakTepucTHKa 31eMeHTOB VIA-TpyIs]] 1 0 0 28.11.2024 [[Bubamoreka LIOK
https://m.edsoo.ru/00ade64a]]
[[AmmoTpornaeie Monuukanuu cepsl. HaxoxxaeHue cepol u eé 1 0 0 03.12.2024 [[bubmmorexa LIOK
COEIMHEHHH B TIPUPO/Ie. XUMHUYIECKHE CBONCTBA CEPHI]] https://m.edsoo.ru/00ade64a]]
[[CepoBomopon, cTpoeHre, GU3NIECKIE U XUMUIECKHIE CBOMCTBA] | 1 0 0 05.12.2024 [[bubmmoreka [JOK
https://m.edsoo.ru/00ade802]]
[[Oxcuapt ceprr. CepHast KHCIO0TA, (PU3HMUECKHAE M XUMHUECKHE CBOWCTBA, 1 0 0 10.12.2024 [[bubmmoreka [JOK
npuMeHeHue] | https://m.edsoo.ru/00adea28]]
[[Xumudeckre peakiuy, Jiexkaiue B OCHOBE MTPOMBIIIUIEHHOTO CIIoco0a 1 0 0 12.12.2024 [[bubmmoteka [JOK
HOJTYYCHHUS CEPHOM KHUCIIOThI. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a]]
CpeJIbl COETUHEHHUSIMU CEPHI] |
[[Brluucnenne MaccoBOM 10JIM BBIXOJIA IPOIYKTA PEeaKIUH ]| 1 0 0 17.12.2024 [[bubmuoreka [JOK
https://m.edsoo.ru/00adec8a]]
[[Obmias xapakTepuCTHKa 31€eMEHTOB V A-Tpymiibl. A30T, 1 0 0 19.12.2024 [[bubmuoreka [JOK
pacrpocTpaHeHue B IpUpoe, pU3nIecKre U XMMHUIECKHE CBOMCTBA] ] https://m.edsoo.ru/00adeeab]]
[[AMMmuak, ero pu3nyuecKue U XUMHUECKUE CBOWCTBA, ITOJIyIEHUE H 1 0 0 24.12.2024 [[Bubanoreka LIOK
| ||mpumenenue]] https://m.edsoo.ru/00adf004]]
‘[[HpaKTI/ILIeCKaH padota Ne 3 o reme «llonyueHune ammuaka, u3ydeHue H 1 H 0 H 1 H 26.12.2024 H[[BI/I6J‘H/IOT€Ka [HOK |
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Tewma ypoxka 10 xmace ‘ KommdectBo yacor ‘ Jara n3ydenus DIIeKTpOHHBIC TH(DPOBBIC
Bcero|[KonTtponsusie|[[IpakTryeckue 06pasoBaTeNbHbIE PeCypehl
paboThI paboThI
‘ero CBOWCTBY]] H H H H Hhttps://m.edsoo.ru/OOadf180]] |
[[A3oTHas kucioTa, €€ hU3nIeCKHue U XMMUIECKUE CBOMCTBA] ] 1 0 0 09.01.2024 [[bubmnorexa IJOK
https://m.edsoo0.ru/00adf306]]
[[Mcnonp30oBaHKe HUTPATOB U COJICH aMMOHHMS B KAY4ECTBE MUHEPAIbHBIX 1 0 0 14.01.2025 [[bubmnorexa IJOK
ya00peHnil. XMMUYECKOe 3arpsi3HEHUE OKPYIKAIOIICH CPE/Ib https://m.edsoo.ru/00adf518]]
COSMHCHMAMU a30Ta]]
[[@ochop. Oxcun pocdopa (V) u pochopHas kucnora, pusndeckue u 1 0 0 16.01.2025 [[bubmmoreka LIOK
XUMHUYECKHE CBOMCTBA, MoydyeHue]] https://m.edsoo.ru/00adf68a]]
[[Mcnonms3oBanue GocdaroB B KauecTBE MUHEPAILHBIX YI00PEHHIA. 1 0 0 21.01.2025 [[bubmmoreka LIOK
3arpsi3HeHHe PUPOAHON cpebl hochaTamu] ] https://m.edsoo.ru/00adfc20]]
[[YTnepon, pactipocTpaHeHHEe B IPUPO/IE, (PU3HUECKHE i XUMIUECKUE 1 0 0 23.01.2025 [[bubmmoreka [JOK
cBoiicTra]] https://m.edsoo.ru/00adfd9c]]
[[Oxcuast yriepona, ux Gpu3nuecknue 1 XUMIYECKHE CBOUCTBA. 1 0 0 28.01.2025 [[Bubamoreka LIOK
DKonoruveckue npodiaeMsl, CBs3aHHbIe ¢ okcuaoM yraepozaa (IV)]] https://m.edsoo.ru/00adfebe]]
[[YronpHas kucinoTa u €€ conu] | 1 0 0 30.01.2025 [[bubmmoteka [JOK
https://m.edso0.ru/00ae006c]]
[[ITpakTrueckas pabora Ne 4 o teme "[losryueHne yrieKkuciioro rasa. 1 0 1 04.02.2025 [[bubmmorexa LIOK
KauecTBennas peakiius Ha KapOooHaT-HoH"]] https://m.edsoo.ru/00ae027¢]]
[[[IlepBoHa"aIbHBIE TTOHSATHS 00 OPTaHMYECKHUX BEIIECTBAX KaK O 1 0 0 06.02.2025 [[bubmmoreka [JOK
COeIMHEHUsIX yrieposal] https://m.edsoo.ru/00ae054¢]]
[[KpemHwmii 1 ero coenrHeHUs | | 1 0 0 11.02.2025 [[bubmmoteka [JOK
https://m.edsoo0.ru/00ae080a]]
[[IIpakTrueckas pabota Ne 5. Perienue skcriepuMeHTaIbHBIX 33434 10 1 0 1 13.02.2025 [[bubmmorexa LIOK
TeMe «BaxxHele HeMeTauTbl U UX COSTUHEHUS» | | https://m.edsoo.ru/00ae0bf2]]
[[KonTponpHas padoTta Ne3 mo Teme «BaxkHeimme HeMeTauTbl U MX 1 1 0 25.02.2025 [[bubmmorexa LIOK
COCTMHEHWSI | | https://m.edsoo.ru/00ae0e18]]
[[O6mIas xapaKTeprUCTHKA XUMHIECKUX JJIEMEHTOB — METaJUIOB. 1 0 0 27.02.2025 [[bubmamoreka LIOK
MerTannuueckasi CBAI3b U METAIMYECKAs KPUCTAUIMYECKAs PEIIETKA. https://m.edsoo.ru/00ae103e]]
®du3nyeckue CBOMCTBA METAJLIOB] |
‘[[XI/IMI/IHGCKI/IG CBOMCTBA METANIOB. DJIEKTPOXUMUYECKUN Psif H 1 H 0 H 0 H 04.03.2025 H[[BI/I6J‘H/IOT€Ka HOK |
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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Tewma ypoxka 10 xmace

KonmuectBo yacos

[Hata uzyuenus

DIIeKTpOHHBIC TH(DPOBBIC
o0pa3zoBaTenbHbBIE PECypCh

TeMe «BaxHele MeTauibl U UX COSAUHECHUSI»] |

Bcero|[KonTtponsusie|[[IpakTryeckue
paboThI paboThI
‘Hanpsm(e}mﬁ METaioB]] H H ‘ \https://m.edsoo.ru/Oan1156]] |
[[O6mme ciocoOs! monydyenus: metaiuioB. CriiaBbl. BeraucieHus mo 1 0 0 06.03.2025 [[bubmnorexa IJOK
YpaBHEHMSM XUMHUUYCSCKHX PEAKIMiA, €CITH OJJMH M3 PEarcHTOB COJCPIKHUT https://m.edsoo.ru/00ae1156]]
npuMecH ||
[[[TonsiTHE O KOPPO3UH METAIIOB] | 1 0 0 11.03.2025 [[bubmmoteka IJOK
https://m.edsoo0.ru/00ae1278]]
[[leno4yHbIe METAILIBI] ] 1 0 0 13.03.2025 [[bubmuoreka IJOK
https://m.edsoo.ru/00ae14b2]]
[[Oxcuapt ¥ THAPOKCHUIBI HATPUS U Kayus | | 1 0 0 18.03.2025 [[bubmuoreka IJOK
https://m.edsoo.ru/00ae14b2]]
[[LLlemouHO3eMeTbHBIC METAIIIBI — KATBITHMH M MarHui || 1 0 0 20.03.2025 [[Bubamoreka LIOK
https://m.edsoo.ru/00ae15e8]]
[[Baxxueiimuie coeqnHeHNs KaTbITns || 1 0 0 25.03.2025 [[Bubamoreka LIOK
https://m.edsoo.ru/00ae15e8]]
‘[[O606HI€HI/I€ U CHCTeMAaTH3aIUs 3HAHUH | | H 0 H 0 ‘ 27.03.2025 ‘[[]] |
[[PK&cTkocTh BOJIBI U CLIOCOOBI €€ yCcTpaHeHus || 0 0 01.04.2025 [[bubmuoreka IJOK
https://m.edso0.ru/00ae1886]]
[[ITpakTrueckas padota Ne 6 o Teme "XKECTKOCTH BOJIBI M METOIBI €€ 1 0 1 03.04.2025 [[Bubanorexa LIOK
ycrpanenus"]] https://m.edsoo.ru/00aelae8]]
[[AmroMuHnmiA] | 1 0 0 15.04.2025 [[bubmuorexa IJOK
https://m.edsoo.ru/00aelc64]]
[[AMboTepHbIe CBOWCTBA OKCHUIA M THAPOKCHIA] | 1 0 0 17.04.2025 [[bubmuorexa IJOK
https://m.edsoo.ru/00aelc64]]
[[>Kenezo]] 1 0 0 22.04.2025 [[bubmmoreka [IOK
https://m.edso0.ru/00ae1d86]]
[[Oxcuasl, ruapoxcuabl u conu xenesa (11) u xemnesa (111)]] 1 0 0 24.04.2025 [[bubmmorexa LIOK
https://m.edsoo.ru/00ae35€e6]]
‘[[O606HIGHI/IG Y CHCTeMaTH3aIlvs 3HAHUH | | H 0 H 0 ‘ 29.04.2025 ‘[[]] |
[[ITpakTrueckas pabota Ne 7. Pernienue skcriepuMeHTaIbHBIX 3a4a4 110 0 1 06.05.2025 [[bubmmorexa LIOK

https://m.edsoo.ru/00ae3de8]]
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Tewma ypoxka 10 xmace

KonmuectBo yacos ‘

[Hata uzyuenus

DIIeKTpOHHBIC TH(DPOBBIC

n/n Bcero|[Koutponshbie|[[IpakTrueckue obpasoBatenbHbIe pecypChl

] paboThI paboThI

60 |[[[BerumcneHus Mo ypaBHEHUSAM XUMUYECKUX PEAKIIUA, €CITU OJMH U3 1 0 0 13.05.2025 [[bubmuoteka IJOK
peareHToB JaH B M30bITKE UIIH COAEPIKUT IPUMECH. BEIUncieHus https://m.edso0.ru/00ae1750]]

| ||MaccoBoii 10111 BBIXO/Ia IPOJIYKTa PEaKIUu] ]

‘[[O606HIGHI/IG M CHCTEMAaTH3aINs 3HAHMUI | | ‘ 0 ‘ 0 H 15.05.2025 H[[]]

62 ||[[KonTposbHas pabota Ne4 o teme «BakHelne MeTauIbl ¥ UX 1 0 20.05.2025 (]

| ||coennnenusn»]]

63 ||[[BemecTBa 1 MaTepualibl B MOBCEIHEBHOM XKU3HU UeloBeka. Xumuueckoe | 1 0 0 22.05.2025 [[bubmuoreka IJOK
3arpsi3HEHHE OKpY Karoliel cpebl. Poib XUMHUK B pelIeHHH https://m.edsoo.ru/00ae3f50]]
9KOJIOTHYECKUX MPOoOsieM. XHUMHUYECKOE 3arpsi3HEHNE OKPYKaroIen

| |lcpempl. Posb XuMuK B pelIeHHH SKOIOTHYECKHX NPo0iiem]]

|I[06aBHTL CTPOKY |

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 4 7 Draggable item 1666088181 was dropped

over droppable area 1666088181
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

« Xumus, 9 knacc/ I'adbpuensia O.C., «M3aatensctBo OO0 «Ipodar»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1) SAxnacc https://www.yaklass.ru,

2) Yuu.py https://uchi.ru,

3) POII (Poccuiickas anekTpoHHas 1mkosa) https://resh.edu.ru/

4) OtkpebiTas mkoia https://2035school.ru/

5) MDO (MobuibHOe 3J1eKTpoHHOE 0Opa3oBanue) https://mob-edu.ru/

6) IIpocsemienue https://uchitel.club/

42



		2024-09-19T08:19:13+0400
	Николаева Ю.А.




