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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o mnpeaMery «XHMHsS» Ha YpPOBHE OCHOBHOIO OOLIETro
o0pa3oBaHUsI COCTaBJIEHA Ha OCHOBE TPeOOBAaHUM K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTensHOM MPOTPaMMBI OCHOBHOTO OOIIETO 00pa3oBaHUs, MPEICTABICHHBIX B
OI'OC 000, denepanbHOK aAaNTHPOBAHHON 00pPa30BATENBHONW MPOrPAMMBI
OCHOBHOTO 00IIero o0pa3oBaHUs Ui CIA0OBUIAIIMX OOydaromuxcs (BapuaHnt 4.2
DAOII O00), a Takxe Ha OCHOBE (peiepaabHON paboueil mporpaMMbl BOCIIUTAHUS U
C y4€TOM KOHIIENIMM TMpernojiaBaHusi ydyeOHOro nmpeameTa «XUMUS» B
oOpa3zoBaTeabHBIX opranusamnusax Poccuiickoit deaeparuu.

[Iporpamma mo XxuMum pa3padoTaHa ¢ MENIbI0 OKa3aHUs METOIUYECKON TTIOMOIITH
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY TIPEIMETY .

[Iporpamma 1m0 XuMHUU JA€T TPEACTABICHHE O IENAX, OOMEH CTpaTeruu
oOy4eHHs1, BOCIIMTAHUSA U PA3BUTH 00YUaIOLIUXCS CPEACTBAMU YUEOHOTrO MpeIMETa,
yCTaHaBJIMBAET O00s3aTeIbHOE MPEIMETHOE  COJEpX,aHue, IMpeayCcMaTpUBaeT
pacrpesiesieHde €ero Mo KiaccaM M CTPYKTYpUPOBaHUE IO pazjenamM M TemaMm
IporpaMMbl 1O  XUMHUH, ONpENEIseT KOJIMYECTBEHHbIE W  KaueCTBEHHbBIC
XapaKTEPUCTHKU COJEPKAHMSI, PEKOMEHIYEMYIO ITOCICA0BATCILHOCTh H3yUYCHHUS
XUMHUHU C YIETOM MEKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JJOTUKH YICOHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromMXcs, OINPEACIsSeT BO3MOXKHOCTH
npeaMeTa IS peanu3anud TpeOOBaHWN K pe3yjabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenpHOM MPOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a TaKKe
TpebOBaHMI K pe3ybTaTaM 00yUeHUsI XUMUHU Ha YPOBHE 1IeJIeH U3yUCHHS PeMeETa U
OCHOBHBIX BHJOB YYEOHO-TIO3HABATEILHON JESITCIIBHOCTH OOYYaroIIerocss II0

OCBOCHHIO yqe6H0ro COACpKaHuUA.

OO0uas xapakTepuCcTHKA Y4eOHOr0 npeamera « XuMHs»

Bxutan yuebHoro npeamera « XuMus» B TOCTHKEHUE 1I€JIEH OCHOBHOTO OOILEro

O6pa3OBaHI/I$I O6YCJIOBJ'ICH BO MHOI'OM 3HAQUE€HHEM XMMHUYECKOM HayKU B ITO3HAHHWHU



3aKOHOB IIPUPO/Ibl, B PA3BUTUU MPOU3BOAUTEIBHBIX CHJI OOIIECTBA U CO3AHUN HOBOU
0a3bl MaTEPUAILHON KYJIbTYPBHI.

XHUMHSL Kak 3JIEMEHT CHCTEMBbI E€CTECTBEHHBIX HAyK pacHpOCTpaHWIa CBOE
BJIMSIHHE Ha BC€ O0JAcCTH YEJIOBEUECKOTO CYIECTBOBAHMS, 3ajjajla HOBOE BUJCHUE
MHpa, CTajJla HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOUN KYyJIbTYpbl, HEOOXOAUMBIM
YCIIOBHMEM >KM3HHM OOIECTBA: 3HAHWE XUMHUU CIYXKUT OCHOBOHM aJisi (hOPMUPOBAHUS
MHUPOBO33pPEHUSI YEJIOBEKA, €ro IPEACTABICHUM O MaTEpHAIIBHOM €IMHCTBE MUPA;
BOXHYI0  pOJib  HrpaloT  QopMuUpyemMble  XUMHUEW  MPEJACTaBICHUS O
B3aUMOIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOLMM BEIIECTB B IPUPOJE; COBPEMEHHAs
XUMHsI HampapjeHa Ha pelIeHHE TJI00albHBIX MNPOOJEM YCTOHYMBOIO pa3BUTHS
YEJIOBEUYECTBA — CBIPHEBOM, SHEPreTUYECKOM, MHUIIEBOM H  SKOJOTHMYECKOU
0€e30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUS.

B ycnoBusix BO3pacTaromero 3Ha4eHusl XUMHUU B )KU3HU 00IECTBA CYIIECTBEHHO
MOBBICHJIACh POJIb XUMHUYECKOr0 00pa3oBaHus. B miiane conuann3annu OHO SIBIIAETCS
OJTHUM M3 YCJIOBHH (HOPMHpPOBAHUS MHTEUIEKTa JMYHOCTHM W TapMOHUYHOIO €€
pa3BUTHSL.

COBpeMEHHOMY  YEJOBEKY XMMHUYECKHE 3HaHUsI  HEOOXOOUMBI IS
MpUOOPETEHUsI OOIIEKYJbTYPHOIO YPOBHS, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B
COLIMYME€ M OTBETCTBEHHO Y4YaCTBOBATb B MHOT0OOpa3HOM >KM3HM OOIIECTBA, IJIS
OCO3HAaHMUSl BAXXHOCTH PA3yMHOI0 OTHOLIEHHMS K CBOEMY 3J0POBBIO M 3JI0POBBIO
OpYruX, K OKpYXKaloIIel NpUpOIHON cpene, A TIPaMOTHOTO TMOBEACHHS MpuU
WCIIOJIb30BAaHUHU PA3JIMYHBIX MAaTEPHUAJOB M XMMHUYECKHX BEIIECTB B IOBCEIHEBHOU
KU3HH.

XumHuueckoe oOpa3oBaHME B OCHOBHOM IIKOJE ABISIETCS 0a30BBIM 110
OTHOIIIEHHIO K CHUCTeMe oOmero xumuyeckoro ooOpaszoBanus. [losTomy Ha
COOTBETCTBYIOIIEM €MY YPOBHE OHO PEalM3yeT MPUCYIIHE OOLIEMY XUMHUYECKOMY
00pa30BaHMIO KIIOYEBBIE I[EHHOCTH, KOTOpPHIE OTPAXKAIOT TOCYJapCTBEHHBIE,
OOIIECTBEHHbIE W WHIUBUAYaJbHbIE MOTPEOHOCTU. DTUM OMpPENESIeTCS CYUIHOCTh
oOmel crpaternu OOy4eHHMs, BOCOUTAHUS U Pa3BUTUS OOYYaIOIIUXCSA CpPECTBAMU

y4eOHOTO TIpeAMeTa « XUMHUSD.



N3yuenue npeamera:

. CIOCOOCTBYET pealnu3aly BO3MOXHOCTEH JJii CaMOpa3BUTUSA U
dbopMUpOBaHUS KyJIbTYPBI JMYHOCTH, €€ 001IeH U (PYHKIIMOHATBHON TPaMOTHOCTH;

. BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN
MOJIPOCTKOB,  HABBIKOB ~ UX  CAMOCTOSITENIBHOM ~ y4eOHOW  JesTeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
IIOBCEITHEBHOM JKM3HHU, TaK U B IPOPECCUOHATBHOMN AESITEIbHOCTH;

. 3HaKOMHUT CO CIENU(UKON HAYYHOTO MBIIIICHUS, 3aKIaIbIBAET OCHOBBI
LIEJIOCTHOT'O B3IVIAJAa HA €IUHCTBO IPUPOJBI M YEJIOBEKA, ABJISECTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH HOJPOCTKOB;

. CIOCOOCTBYET (POPMUPOBAHMIO LIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-
Hay4HbIM 3HAaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE
00pa3oBaHUE O0YYAIOITUXCSI.

Ha3BanHble HarpaBieHUsi B OOyYEHHH XUMUHU O0ECHEYMBAIOTCS CIEHUPUKOI
COIEpKaHUs IIpeAMETa, KOTOPBIA SIBISETCS IEJAaroru4eckd aganTHPOBAHHBIM
OTpakeHueM 0a30BOI HAYKH XUMHH HA ONPE/ICTICHHOM 3Talle €€ Pa3BUTHS.

Kypc XxuMun OCHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE OOYUYaIOLIUMUCS
OCHOB HEOPraHWYeCKOM XMMHUHU M HEKOTOPBIX MOHATUA U CBEAEHUH 00 OTIEIbHBIX
00BbEKTaxX OPraHUYECKON XUMUHU.

Crpykrypa conepkaHusi npeamera chOpMHUpPOBaHA Ha OCHOBE CHCTEMHOIO
noaxoaa kK ero uzyudeHuto. CopepskaHue CKJIaAbIBAETCS U3 CUCTEMbI MOHSTHHA O
XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMbI MOHITHI 0 XUMHUYECKOH peakiuu. O6e
3TH CUCTEMBI CTPYKTYPHO OPraHW30BaHbI 10 IPUHIMITY MOCIEA0BATEIIBHOIO Pa3BUTHUS
3HAHUI Ha OCHOBE TEOPETUYECKHX TMPEJCTABICHUN PA3HOIO YPOBHS: AaTOMHO-
MOJIEKYJIIPHOTO YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HaHNUs, ypoBHs [lepnoanueckoro
3akoHa /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMUU, YYEHUSI O CTPOCHUU aTOMa
Y XUMHUYECKOU CBSI3U, MPECTABIECHUHN 00 3JIEKTPOIMTUYECKON JUCCOLIMAIINY BEIlIECTB
B pacTBopax. TeopeTnyeckne 3HaHHS PacCMaTPHUBAIOTCA HA OCHOBE 3MIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA IMOCIEAOBATEILHO OT OIHOTO

YPOBHSI K JIPYyTroMYy, BBITIOJNHSSA (DYHKIIMH OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,



CTPOEHUSI M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHSI U TMOIYyYEHHUS H3Yy4aeMbIX
BCIIICCTB.

Takass opraHuzamnusi coJepKaHUd Kypca CIOCOOCTBYET MPEICTABICHUIO
XMMHUYECKOM COCTaBISAIONICH HAaydYHOW KApTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOMU
npupoAsl. TeM caMbiM OOECIEYMBAETCS BO3MOXKHOCTH  (OPMHUPOBAHHS Y
00yYaromMXcsl IEHHOCTHOTO OTHOIIECHUSI K HAYYHOMY 3HAHUIO U METO/1aM MO3HAHUSI B
Hayke. BaxkxHO Takke 3aMETUThb, YTO OCBOCHHUE COJAEpPKaHHUsI Kypca MPOUCXOJUT C
MPUBJICUCHUEM 3HAHUN U3 paHee H3YyUYEHHBIX KypcoB: «OKpyKaromuid MHUPY,
«buonorusy nu «dOuszuka.

KoppeknmoHHo-pa3BUBaOIMUA TOTEHIIMA Y4YE€O0HOTO TpeaMeTa «XHUMHSD)
obecrieynMBaeT BO3MOXKHOCTH JJISi TPEOJOJICHUST OOYYaIOIUMUCS CJIEAYIOIINX
crienu(pUUIECKUX TPYAHOCTEH, 00YCIOBICHHBIX CIA00BUICHUEM:

. OTCYTCTBME Yy  TMOJABIAIONIETO  OOJBIIMHCTBA  OOyYaromMuXcs
BO3MOXHOCTH  BBISIBIISITH  MPU3HAKM XHMHYECKUX OOBEKTOB, YCTAHABJIUBATH
Pe3yJbTaThl K 0COOCHHOCTH IMTPOTEKAHMS XUMHUECKHX MPOIECCOB C IIOMOIIBIO 3PCHHS;

. CI0XKHOCTh YCTAHOBJIEHUSI TPUYMHHO-CIICICTBEHHBIX CBSI3€H MEXKIY
00BEKTAMU U SIBJICHUSIMH, 3aMEIJICHHOCTh H HEYETKOCTD UX OIO3HAHUS;

o OTCYTCTBUE BO3MOXHOCTH TOJKPEIJICHUS TOJIYyYaeMbIX XHMHUYECKHX
3HAHUU C TIOMOIIBIO 3PUTEILHBIX 00Pa30B.

[IpeonosieHne yKa3aHHBIX TPYAHOCTEH NOJDKHO OCYIIECTBIISATHCA HAa KKIOM

YPOKE YUUTENEM B MPOLECCE CIENUATBHO OPraHU30BaHHOW KOPPEKIMOHHOM paOOTHI.

Hean uzyuyeHus y4e0HOro npeaMera « XumMus»

K  HanpaBneHW:0  MEPBOCTENEHHOM  3HAYMMOCTH MPU  PEANM3aLHU
oOpa3zoBarenbHbIX  (PyHKIUH  TpenMera «XUMHUSD»  TPAAUIIMOHHO  OTHOCST
dbopMupOoBaHUE 3HAHUN OCHOB XMMHYECKOW HAyKH Kak 00JIacTM COBPEMEHHOIO
€CTECTBO3HAHMS, NPAKTUYECKOM JAEATEIIbHOCTH YEJIOBEKA W KaK OJHOr0 Hu3
KOMITOHEHTOB MHPOBOH KyJbTypbhl. 3ajada MpeaMeTa COCTOMT B (HOPMHUPOBAHUU
CUCTEMbl XMMHUYECKMX 3HAHUN — BaKHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB H

TEOPETHUECKUX  TOJOKEHUM, JIOCTYMHBIX OOOOIIEHH MHPOBO33PEHUYECKOTO



XapakTepa, sA3blKa HAYKM, 3HAHUM O HAy4HbIX METOJAX MH3yYEHHs BEIIECTB HU
XUMHUYECKUX PEaKIuil, a Takke B (OPMUPOBAHUHU U Pa3BUTUU YMEHHMM M CIOCOOOB
JCSITeIbHOCTH, CBSA3aHHBIX C IUIAHUPOBAHHEM, HAONIOJEHUEM U TMPOBEICHHEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOICHMEM IIpaBUJl O€3011acCHOr0 OOpaleHUs ¢
BEILIECTBAMH B [IOBCETHEBHOM JKU3HMU.

Hapsigy ¢ 3TuM nenum H3ydeHHs NOpeaMeTa B MpPOrpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX NPUOPUTETOB B CUCTEME OCHOBHOT'O OOILEro
oOpa3zoBanus. CerogHs B 00pa3oBaHUK 0CO00 3HAUMMOM TPU3HAETCS HAPABICHHOCTh
oOy4YeHusl Ha pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH, (POPMUPOBAHUE €€ UHTEIUIEKTA U
oOuieil KynpTypbl. OOydeHHEe YMEHHIO YUUTBCS U MPOJOJKAThb CBOE OOpa3OBaHUE
CaMOCTOSATENIbHO CTAHOBHUTCS OJJHOM U3 BaXXHEHIINX (PYHKIIMI y4eOHBIX TPEIMETOB.

B cBsA3M ¢ 3TUM NpU U3y4YEHHUH IIPEAMETA B OCHOBHOM IIKOJIE JIOMUHUPYIOIIEE
3HaY€HUE MPUOOPENH TaKHUE LU, KaK:

. dbopMuUpOBaHHE WHTEIJICKTYaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PpELICHUM,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

. HalpaBJIE€HHOCTh OOy4YeHHS Ha CHUCTEMaTHYECKOe MPHOOIIECHUE
yYalllUXCs K CaMOCTOSATEIbHOM MO3HABATENbHON AESITENIbHOCTH, HAYYHBIM METOAaM
MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUHU;

. obecrieueHue YCIIOBHUI, CIIOCOOCTBYIOITUX PUOOPETEHUIO
o0y4JarouMMucs OmbITa Pa3HOOOpPa3HOM NIEATENbHOCTH, MO3HAHUS U CaMOIIO3HAHUS,
KJTFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIN ), UMEIOIMX YHUBEPCAJIbHOE 3HAUCHHE
JUISI pa3JINYHBIX BUJIOB ACSITENBHOCTH;

. (opMHpOBaHUE YMEHUN OOBSCHATH U OLIEHUBATD SIBJICHUS OKPYKAIOLIETO
MHpa Ha OCHOBAaHWH 3HAHUI U OIBITA, TOJYYEHHBIX ITPU U3yUYEHUH XUMUU;

. dopMupoBaHue Yy OO0YyYaloIIUXCS TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS LEHHOCTH XUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH IKOJOTUYECKH
1eJ1eCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU JEATEIBHOCTH B LIETISIX COXPAHEHUS

CBOETO 3710POBbS U OKPY’KAIOIIEH IIPUPOSHOMN CPEbI;



° Pa3BUTHUC MOTHUBAIMU K O6y‘ICHI/II-O, CITOCOOHOCTEH K CaAMOKOHTPOJITO U
CaAMOBOCIIMTAHHUIO Ha OCHOBC YCBOCHUA 06HIC‘I€JIOB€‘ICCKI/IX HCHHOCTefI, T'OTOBHOCTH K

OCO3HAaHHOMY BBIOOPY MPOGUIIS M HAMPABICHHOCTH JABHEHUIIIET0 00yYeHUSI.

Koppexyuonnwvie 3adauu:

. Pa3BuTHe 3pUTENBHOTO, 3pPUTEIBHO-OCA3ATENBHOTO U CIYXOBOTO
BOCTIPUSTHSI.

. Pa3BuTHe mpou3BOILHOTO BHUMAHUS.

. Pa3Butne namsru.

. Pa3BuTHe 1 KOppeKLKs MBICIUTENbHBIX ONEpaLlnil.

. [Ipeononenue BepOanu3Ma 3HaHUH.

. Pa3BuTHEe MOHOJIOTHYECKON peyu.

. OborarieHue akTUBHOTO U TTACCUBHOTO CIIOBaps, GOPMUPOBAHUE HOBBIX
TTOHSITUH.

. @®OopMHpPOBAaHUE HABBIKOB 3pPUTEIBHOIO, 3PUTEIBHO-OCSI3ATEIBHOTO U

CJIYXOBOI'O aHaJIn3a.

. OOyuenue npaBuiIaM 3anucu (GOpMyJ1 U CHIEIUATBHBIX 3HAKOB.
. OOyueHue TexHuKe nmpeoopa3zoBaHus (POpPMyYJT U BEIPAKEHUN.
. @OopMHUPOBAaHUE HABBIKOB OCS3aTEIbHO-3PUTENBHOTO OOCIEAOBaHUS U

BOCIIPUSITUSL I[BETHBIX WJIM YEPHO-0€NbIX (KOHTPACTHBIX) pelbedHBIX H300paKeHH
(wutrocTpanuii, TabauIl, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, TPa(MKOB U T.I1.).

. ®opMHUpOBaHUE CHELUATIBHBIX MPUEMOB OOCIEIOBaHUS U U300paKEeHUS
M3Y4aeMbIX 0ObEKTOB.

. @opMHUpOBaHUE, YTOYHEHUE WA KOPPEKUHsS IPEACTABICHUA O
MpeIMETAX U IpoLeccax OKPYKarolleh JeHCTBUTEIBHOCTH.

. Pa3Bute M KOppeKUMsT yMEHUSl  yCTaHABIUBATh  MNPUYUHHO-
CJIEZICTBEHHBIE CBS3H.

. Pa3Butne Menkoi MOTOPUKH U 3pUTENBHO-MOTOPHOM KOOPAUHALIWH.

. @opMUpOBaHUE YMEHHI M HaBBIKOB O€30MACHOIO OOpalieHusi ¢

BCUICCTBAMHU B YCIIOBUAX CJ'Ia6OBI/II[eHI/I$I.



. CoBeplIEHCTBOBAaHME  YMEHHMS  3PUTEIIbHOM  OpPUEHTUPOBKU B

MUKpPOIIPOCTPAHCTBE.

Mecto yyeOHOro npeamera «XumMus» B y4eOHOM ILIaHe

B cucrteme o6miero o6pazoBanus «XuUMHs MpU3HAHA 0053aTEIbHBIM yUeOHBIM
peIMETOM, KOTOPbIH BXOJUT B COCTaB MpeaMeTHOM o0nacTh « EcTrecTBEeHHOHAayYHbIE
MPEIMETHD.

VYyebnsim mwnanom (BapuanT 1 AOOIT OOO) Ha uzyueHue yueOHOro rnpeamera
«Xumus» oTBefieHo 136 y4eOHBIX yacoB — MO 2 yaca B Heeno B 8 U 9 kiaccax
COOTBETCTBEHHO.

VYuebnsim mwnanom (BapuanT 2 AOOIT OOO) Ha uzyueHue yueOHOro rnmpeameTa
«Xumus» orBeneHo 136 ydyeOHbIX yacoB — 1o 2 yaca B Henento B 9 u 10 kimaccax

COOTBETCTBCHHO.

COJAEPKAHUE YYEBHOI'O IPEAMETA «XUMMSI»
9 kJacc

IlepBoHaya/ibHbIE XMMHUYECKHE TOHATHS.

[Ipenmer xumuu. Ponp XuMHuM B JKH3HHM 4YeJIOBeKa. Terna W BeniecTna.
du3nyecKue CBOICTBAa BENMIECTB. ArperaTHoe cOCTOsHHE BemecTB. l[loHsiTHe O
METO/IaX TMO3HAHUS B XMMHUU. XMMHSI B CUCTEME HayK. UMCThIE BEIIECTBA U CMECH.
CniocoOnI pa3aeneHus: CMecei.

ATOMBI W MOJICKYJIbl. XUMHYECKHE dJeMEHTbl. CHUMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumudeckas Gopmysa. BaJeHTHOCTh aTOMOB XUMHYECKHUX 3JI€ MEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHocHUTeNbHAsE atoMHas Macca. OTHOCUTENIbHAs
MOJIEKyJIsipHas Macca. MaccoBasi 10151 XAMHUYECKOTO AJIEMEHTA B COCIMHEHHH.

DU3NYECKUE U XUMHUYECKHE SIBIICHUSI. XUMUYECKas PEAKIUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHUsT MacChl BEIIECTB. XUMHUeCKHe ypaBHeHus. Krnaccudukarus

XUMUYECKUX PEAKITNi (COeMHEHUS, PA3IOKEHUS, 3aMEeIIIeHUs, 0OOMEHA).



XUMUYECKHUI KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY/I0H, C MPaBUJIaMHU
paboThI B 1a0OpaTOpPUU M MpHUEeMaMu oOpaIeHus ¢ JJabopaTOpHBIM 000pPYIOBaHUEM;
U3Y4YCHHE U OmnucaHue (U3NYECKUX CBOMCTB OOpa3l0B HEOPTaHUYECKUX BEIIECTB;
HaOmoneHne ¢usndeckux (TUIaBJICHHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B
CTylIKE€, KHUIIEHME M KOHJEHCAlUsl BOJIbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE Mela C KUCIIOTOM) SBJICHUMH,
HaAO0JII0/ICHHE U ONMCAaHNUE TPU3HAKOB TPOTEKAHUSI XUMUYECKHUX peaKInil (pa3ioKeHue
caxapa, B3aMMOJECHCTBHE CEPHOW KHC- JIOTBI C XJOPUAOM Oapusi, pa3joKEeHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMOJCHCTBUE *Keje3a C PACTBOPOM COJIU
meau(Il)); wm3ydenuwe cmocoOOB pazaeneHus cMeced (C TMOMOIIbIO MarHuTa,
(bunbTpoBaHME, BRIMAPUBAHUE, JUCTUIUIALUS, XpoMaTorpadus), MPOBEICHUE OUYUCTKU
MOBAapEHHOM COJIM; HAOJIIOJICHHEe W OINHUCAaHUE pEe3yJbTAaTOB IPOBEACHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl; CO3JAAHUE MOJEIEH MOJEKYJI
(IIapoCTEeP>KHEBBIX ).

Bakueuime npeacTraBuTe M HEOPraHUIECKUX BelleCTB.

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kucmopon — anemeHT u mpocTtoe
BenecTBO. HaxoxxieHue kuciopozaa B mpupojie, Pu3ndeckue U XMMHUYECKUEe CBOMCTBA
(peakuun ropenus). Oxcuawl. Ilpumenenune xkuciaopona. CrocoObl TOTyYEHUS
KHCJIOpOJa B Ta0OpaTOPUU U MPOMBINIIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — ayutoTporHas MoaubUKaIUs KUCIOpOoaa.

TennoBoi 3¢ (HeKT XUMUUECKOW peakluy, TEPMOXUMUYECKUE YPABHEHUS, IK30-
U SHIOTEPMHUYECKUE peaKUuH. TOIUIMBO: yrojib M METaH. 3arpsA3HEHHE BO3/IYyXa,
yCUJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemMeHT u npocTtoe BeniecTtso. Haxoxnenue Bogopoaa B NpupoJe,
bu3nYecKue 1 XUMUYECKHE CBOIMCTBA, MPUMEHEHHE, CIOCOOBI TosrydeHus. Kuciorer u
COJIH.

KosmmuecTBo BeniectBa. Mok, MonspHas macca. 3akoH ABOrajpo.

Monsipablit 00beM ra3oB. PacueTsl 1o XUMHUYECKUM YpaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpEL.

HaCBIHleHHBIe N HCHACBIIICHHBIC PAaCTBOPBLI. PCZCMGOPUMOCWZb eeujecne 6 gooe.
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MaccoBasi 107151 BellleCTBA B PacTBOpPE. XHMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHWS.
Ponp pacTtBOpOB B npupoAe M B KU3HM 4YenoBeka. KpyroBopoT BOIbI B HPHUPOJE.
3arpsi3HeHHe TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranuueckux coeauHeHuit. Oxcuapl. Kiaccudukanms
OKCHJIOB:  cojieoOpasytomue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(OTEepHBIE) U
HecoseoOpaszytomume. HomeHknaTtypa OKCHUIIOB (MEXIyHapoJHass U TpPUBHAIIbHAS).
Pu3NYeCKUe U XUMHUUECKHE CBOMCTBA OKCHIOB. [loyueHne okcuioB.

OcHoBanus. Krnaccuukanuss OCHOBAaHMI: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkmarypa ocHOBaHuUW (MEXAyHapoJIHas W TpUBHUAJIbHAs).
Pu3nyecKne U XMMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHre OCHOBaHUM.

Kucnotsl. Knaccudukanus kucior. HoMeHknaTypa KUciaoT (MexIyHapoaHas U
TpuBHaibHasi). DuU3nyecKkue M XUMHUYECKUE CBOMCTBA KHUCIOT. PsAl aKTMBHOCTH
metauioB H. H. bekerosa. 1o nydyenue kucior.

Conu. HomeHknarypa cosneit (MexxIyHapoaHasi U TPUBHAJIbHAS).

PU3NYECKUE U XUMUYECKHUE CBOMCTBA coJiel. [lomyuenue coiei.

['eneTnyeckas CBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHUM.

XUMUYECKHII  AKCHEPUMEHT: KA4YECTBEHHOE OIPENEIICHUE COACPKAHUS
KHUCJIOpOJa B BO3/yXe; MOJyUYECHHUE, COOMpaHue, paclio3HaBaHUE U U3yYeHUE CBOMCTB
KHUCJIOpo/Aa; HaOJIOJIEeHWE B3aMMOJICUCTBUSI BEIIECTB C KHUCIOPOJIOM M YCIIOBHUS
BO3HMKHOBEHHUS U TPEKpAIlleHUs TopeHus (mokapa), O3HaKOMJICHHE ¢ oOpaslamu
OKCHU/JIOB M OITUCAHUE UX CBOMCTB; MOTyYeHHE, COOMpaHHE, paClIO3HABAHUE U U3YUCHUE
CBOWCTB BojJiopojaa (TopeHue); B3aumojelicTBue Boaopoaa ¢ okcuaoMm wMeau(Il)
(BO3MOKHO HCIIOJIB30BAaHUE BHJICOMATEPHANIOB); HaOIIOJEHUE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb; HCClIeIOBaHUE OCOOEHHOCTEM pacTBOPEHHUS BEIIECTB C
Pa3JIMYHON PaCTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM
JI0JIEM PacTBOPEHHOI'O BEIIECTBA; B3aMMOJICHCTBHUE BOJbI ¢ MeTaulaMu (HaTpUEM U
KaJibI[ueM) (BO3MOKHO HMCITIOJIb30BaHUE BUACOMATEPHAIIOR); ONPEEICHUE PACTBOPOB
KHCJIIOT ¥ IIeJoYed C TIOMOIIBI0 HWHIWKATOPOB; HCCIEIOBAaHUE OOpaslioB
HEOPraHMYECKUX BEIIECTB pa3- JUYHBIX KJIACCOB; HAOJIIOJACHUE W3MEHEHHS OKPACKHU

MHJIMKATOPOB B PACTBOPAX KHUCJIOT M LIEJIIOYEH; N3YYEHHUE B3aUMOJICUCTBHS OKCH- 1A
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menu(Il) ¢ pacTBOopoM CepHOM KHUCIOTBHI, KHCIOT C MeTajulaMu, peaKiui
HEUTpAIN3alMy; IIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOIO
MEeTaJlJIa IPYTMM M3 pacTBOpPA COJIM; PELIEHUE JKCIIEPUMEHTAIBHBIX 3a/1a4 IO TEME
«Baxneinnme Ki1accsl HEOPraHNYECKUX COCITHHEHUID).

Ilepuoguvecknii 3axkoH wu Ilepmoamueckas cucreMa XHUMHYECKHX
aaementoB JI. M. MenpaeneeBa. CrpoeHue aroMoB. XHMHYECKAsi CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH.

[lepBpie MOMBITKM KIacCU(PHUKAIIMM XUMHYECKUX »dyeMeHToB. llonatue o
rpynnax CXOHbIX 3JIEMEHTOB (I1€JIOUHBIE U I1IEJTOYHO3EMENIbHbBIE METAIIIbL, TAJIOT€HBI,
UHEPTHbIE Tra3bl). OJEMEHTbI, KOTOpble 00pa3yloT amMQoTepHbIE OKCHIbI U
TUAPOKCHU/IBI.

Ilepnognyeckuil 3akoH. Ilepuoauyeckas cucrema XMMHYECKUX IJIEMEHTOB /Jl.
N. Menpneneesa. Koporkonepuoanas u guHHonepuroaHas Gopmel Ileproanueckoit
cucteMbl xuMuudeckux dnemeHToB [[. M. MenneneeBa. Ilepuonbl u  Tpymisl.
@U3AYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oromnbl. Onektponsl. CtpoeHune
AJIEKTPOHHBIX 000JI04EeK aTOMOB NepBbIX 20 XuMudeckux aneMeHToB [lepuoanueckoit
cucrembl J[. U. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO JJIEMEHTA IO €I0
nonoxennto B [lepunoanueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO IpynmnaM M NepuoaaM. 3HAYCHUE
ITepuonnueckoro 3akoHa u Ileppoandeckor CUCTEMBbl XMMHUYECKUX JJIEMEHTOB IS
pa3BuTHA HAyKU U npakTuku. [[. 1. MenneneeB — y4eHbIN U rpa)KJaHVH.

Xumuueckas cBs3b. KoBaneHTHass (mojdsipHass M HEMOJSIPHAsl)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucieHus. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuu. [Iporeccer
OKHCIICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

XVUMUYECKUN SKCIIEPUMEHT: HU3y4YeHHE OOpa3lOB BELIECTB METANIOB U

HEMETaJJIOB; B3aUMOJICHCTBUE THAPOKCHUIA IIMHKA C PACTBOPAMU KHUCJIOT U IIEJI0UeH;
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IIPOBE/ICHHE OTIBITOB, WJUTIOCTPUPYFOIIMX IPUMEPBI OKHUCJIUTEIIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUH (TOPCHHE, PCAKIIMK PA3IIOKCHHS, COCTUHEHUS).

Me:xnpeameTHble CBSI3H.

Peanuzanmst MEeXIPEIMETHBIX CBS3CH MPH M3YYCHUU XUMHUU OCYIIECCTBIISICTCS
4yepe3 MCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK M MOHSITHH,
SBJISTFOIITUXCSI CHCTEMHBIMU JUISI  OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAy4YHBIA (DaKT, THUIOTE3a, TEOPHS,
3aKOH, aHaJW3, CHHTE3, KiacCU(UKAIUsA, IEePUOJMYHOCTh,  HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MO/IENb, SIBICHHUE.

dusnka: MaTepus, aToM, JEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUN 3apsij, BEIIECTBO, TeEJ0, O0beM,
arperaTHOE COCTOSTHHE BEIECTBa, Ta3, GU3HMUCCKUE BETUINHBI, SIUHUIIBI U3MEPCHUS,
KOCMOC, TUTaHETHI, 3Be3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MMOPOJIbI, MOJIE3HbIE

HCKOIIaCMBIC, TOIINIMBO, BOAHBIC PCCYPCHI.

10 kanace

BemecTBo U XMMHYECKas peakuus.

[Tepuonnueckuit 3akoH. [leprnonnyeckas cucremMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJusl, KAIbIUS U UX COEAUHEHUN B
COOTBETCTBHHM C MOJIOKCHUEM AJIEMEHTOB B [Ieprnoan4yecKkoi CuCTeMe U CTPOCHUEM HX
aTOMOB.

CtpoeHue BemecTBa: BHUAbl XUMHUYECKOM CBS3U. THUIMBI KPUCTALIMYECKHUX
PEIIETOK, 32aBUCMMOCThH CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUAA
XUMHUYECKOU CBS3H.

Knaccuduxaiys 1 HOMEHKIaTypa HEOPTaHUUECKUX BEIIEeCTB (MEXKIyHapOIHAS

U TpuBHaIbHAsA). XUMHUYECKHE CBOWMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IUYHBIM
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KJIacCaM HEOPTraHWYECKUX COECIAUHEHUN, TEHETUYEeCKass CBSI3b HEOPraHWYECKHUX
BEILIECTB.

Krnaccudukarys XuMU4IecKuX peakIiuil o pa3IudHbIM MIPU3HAKaM (110 YUCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIUIOBOMY A(h(DEKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX DIIEMEHTOB, IO OOpPaTUMOCTH, MO YYaCTHIO
KaTtajau3aTopa). DK30- U S3HI0TEPMUYECKUE PEAKIUN, TEPMOXUMUUYECKUE YPABHEHHUS.

[TonsitTue o ckopocT XuMHUecko peaknuu. [loHarne o0 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakuusix. [IoHsTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusix. [lonsmue o xumuueckom pagnogecuu. Paxmopbwl, IuUAOUWUE HA CKOPOCb
XUMUYECKOU peakyuu U NOAOHCEHUE XUMUUECKO20 PABHOBECUAI.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  pPEAKIMHM,  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOM peaKkuuu. CocraBiieHue ypaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMH  C  HUCIOJb30BAHUEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOLUUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtuonsl, aHuoHbl. MexaHuU3M JHUCCOLMAIIMK BEIIECTB C Pa3IUYHBIMU BHUIAMU
XUMHU4ecKoil cBsizu. CteneHp aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. YcioBUsl MPOTEKAHUSI peakluii MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIICHHBIC NOHHBIE YPaBHEHUS peakiuidi. CBOMCTBA KUCIOT, OCHOBAHUI
M CoJIei B CBETE MPENCTABICHUA 00 DICKTPOJIUTHYECKOW JTUCCOIHAIUU.
KadecTBeHHbIE peakuuu Ha MOHBL. [loHsamue o 2udpoause coeli.

XUMUYECKHUI 3KCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMHU KPHCTAJUIMYECKUX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB U HEMETaJuIoB (rpaduTa u aamasa),
CJIIOHBIX BEILECTB (XJIOPUAA HATPHUs); HCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH
XUMUYECKON peakiMu OT BO3JEUCTBUS pPA3TUYHBIX (PAKTOPOB; HCCIEIOBAHHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOLIECCA TUCCOUUALMHU KACIIOT, MIEI0YE
U coiell (BO3MOXXHO HCMOJb30BAHUE BHUIEOMATEPUAIOB); IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIONTUX TPU3HAKUA MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHUe
ocaJika, BblJIeJIeHUE ra3a, 00pa3oBaHKe BOJIbI); OMBITOB, WIUTIOCTPUPYIOMINX PUMEPHI

OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX pEakui (TOpeHue, peakluu pas3jioKEeHHUs,
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COEJIMHEHHSI ); Paclo3HaBaHWE HEOPIaHMYECKUX BEIECTB C MOMOIIIbI0 KAYECTBEHHBIX
peaKuuii Ha HOHBI; PENICHUE PKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTtanibl 4 MX cOeIMHEHUS.

OOmast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTpOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA IMPOCTHIX
BEILIECTB — TraJION€HOB. XMMUYECKHUE CBOMCTBA Ha MPUMEpPE XJIopa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTallaMu, Iienodamu). XnopoBojopoa. ConsiHas KuCIOTa,
XMMHUYECKUE CBOMCTBA, MOJYyUYECHUE, IPUMEHECHUE. JIeliCTBHE XJIOpa U XJIOPOBOAOPO/Ia
Ha OpraHu3M 4eJloBeKa. BaxkHelire XJI0pribl U UX HaXOXKJAECHUE B IIPUPOJE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

Crpoenue u (pu3nUecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIO POJa U CEpPHL.
AnnoTponHble MOAU(PUKALUKA KHCIOpOAa U cepbl. XMUMHUYECKHUE CBOICTBA CEPBHI.
CepoBojsiopoji, ctpoeHue, GU3NYECKre U XUMUYECKHe CBOMCTBA. OKCUIIBI CEPhl Kak
IPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, (PU3NYECKUE U XUMHUECKHE
cBoMcTBa (OOIlIME Kak MPEACTaBUTENsl Kiacca KHUCIOT U crenuduyeckue).
XUMUYECKUE PEAKINH, JIeXKAllle B OCHOBE IMPOMBIIIJIEHHOIO Croco0a MOJIy4eHus
cepHoi KucHOThl. [Tpumenenue. Conu cepHOM KHUCIIOThI, KAUECTBEHHAs! PEaKIMs Ha
cynbdar-uoH. HaxoxzaeHue cepbl M €€ COEAMHEHUH B NpUpOAE. XHUMHUUYECKOE
3arpsi3HEHUE OKpYXarolled Cpeapl COECOUHEHHMSIMH Cepbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIEC CTEIIEHNU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B MpUPOJE, (PU3NUYECKHE U XUMHUYECKHE CBOMCTBA.
KpyroBopot azora B npupoje. AMMHak, ero (pu3nueckue U XuMHUYEeCKHUE CBOMCTBA,
noyryyeHue v npuMenenne. Coau aMMOHMS, UX (PU3UUYECKUE U XUMUUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHass peakiusi HA MOHBI aMMOHUS. A30THas KHUCIOTa, €€
noJiyueHue, pu3nveckre U XMMUYECKre CBOMCTBa (00IIMe Kak MpeACTaBUTENS Kiacca

KUCIOT U crnenuduueckue). Mcnoib3oBaHre HUTPATOB U COJIEH aMMOHUS B KaueCTBE
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MUHEpAIbHBIX yIOOpeHUN. XHUMHUECKOE 3arps3HEHUE OKPYKAIoIIeH Ccpelbl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE TOXK]IU, 3arpSI3HEHUE BO3yXa, TOYBBI U BOJJOEMOB).

®docdop, amnorponHbie Moaudukanuu docdopa, Gusnueckue U XUMUYECKUE
cBoiictBa. Okcun dochopa(V) u dpochopHas kucnora, GuU3MUECKUEe U XUMUYECKUE
cBoOiicTBa, monyueHue. Mcmonb3oBanue ¢ocpaTtoB B KadyecTBE MHUHEPATIbHBIX
yAOOpECHMIA.

O6mast xapakrepuctuka 3yeMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTECIIEHU OKUCIICHUSI.

VYrnepoa, amioTponHble MOAM(PHUKALMHU, PACIPOCTpaHEHUE B MPUPO/IE,
dbu3nUecKue U XuMudeckue cBorcTBa. Aacopoius. KpyroBopot yriieposia B mpupoe.
Okcuppl yriepoaa, ux (QpuU3NUecKMe U XUMUUYECKHUE CBOWCTBA, JICMCTBUE HA >KUBBIC
OpraHu3Mbl, MOJYYEHUE W NMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMbl, CBSI3aHHBIE C
okcusioM yriaepoaa (IV); runoresa rio0anbHOro MOTEIJICHUS KIMMAaTa; TapHUKOBBII
s dekT. YroapHas KUCIOTa U €€ COJIU, UX (PU3MUEeCKHe U XUMHUYECKHE CBOMCTBA,
noyydeHue W mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanrue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHbIe MOHITUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yriiepojia (MeTaH, 3TaH, TUIEH, alleTUIIeH, 3TaHOJI, TJINLIEPUH, YKCYCHas KUcnoTa). Mx
cocmag u xumuyeckoe cmpoenue. [loHsATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX:
XKUpax, Oeskax, YrjieBOJaX — W MX POJU B KM3HU 4elloBeKa. Mamepuanvroe
EOUHCINBO OP2AHUYECKUX U HEOP2AHUUECKUX COEOUHEHU.

KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOMCTBA, TIOJyYCHHE H
npumeHeHue. CoequHeHust KpeMHus B npupoze. OOiue npeacTaBieHuss 00 OKcHie
kpemaus (IV) u kpemaueBoir kucnore. CHIMKAThl, UX HCIIOJIb30BaHUE B OBITY,
MeJUIMHE, TPOMBIIIEHHOCTH. BaokcHetiuiue cmpoumenbHble Mamepuavl.: Kepamukda,
cmekio, yemenm, 6emoH, dcene3obemon. [Ipobremvl 6e30nacHo20 UCNOIBL308AHUSA
CMPOUMENTLHBIX MAMEPUATO8 8 NOBCEOHEGHOU IHCUHU.

XUMUYECKUIN DKCIIEPUMEHT: M3ydeHHE 0O0pa3ll0B HEOPraHMYECKUX BEIIECTB,

CBOWCTB COJITHOW KHMCJIOTBI;, IPOBEJAECHNE KAYECTBEHHBIX PEAKIU HA XJIOPUI-UOHBI U
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HAOJIIOICHHE TPU3HAKOB HMX MPOTEKaHMs; OMBITHI, OTpakawoliue (U3NUYECKUEe U
XUMHUYECKUE CBOMCTBA TaJlOT€HOB M HMX COEIWHEHUU (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEpPHUAJIOB); O3HAKOMJICHME ¢ oO0pasllaMu XJOpUJIOB (TaJIOTEHUOB);
O3HAaKOMJIEHUE ¢ O0Opa3liaMU CEpbl U €€ COCAMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEpHANIOB); HaOIOACHHE Mpoliecca OOyTrIUBaHUS caxapa MOJ ACHCTBHEM
KOHICHTPUPOBAHHOW  CEPHOM  KHCIOTHI, H3YYEHHE XHUMHUYECKHUX  CBOWCTB
pa30aBiIEHHOM CEPHOM KUCIIOTHI, IPOBEICHUE KAYECTBEHHOMN peakliuy Ha Cyb(aT-uoH
1 HaOJTI0ICHNE TIPU3HAKA €€ TIPOTEKAHNS; 03HAKOMIICHHE C (PU3NIECKUMH CBOMCTBAMHU
azota, gocdopa U UX coeqUHEHUU (BO3MOKHO HCIOJIb30BAaHUE BUIACOMATEPUATIOB),
oOpasilaMu  a30THBIX W (GOCPOpPHBIX yAOOPEHMI; TMOIy4YeHUue, COOMpaHUe,
pacrio3HaBaHUE U U3yUYCHHUE CBOMCTB aMMHaKa; MPOBEICHUE KaueCTBEHHBIX PEaKIuil
Ha HOH aMMOHUSI W (ochaT-uOH U U3YYEHUE TMPU3HAKOB HX NPOTEKAHMUS,
B3aUMOJICHCTBE KOHLEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEIbIO (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); U3yUYEHUE MOJENEH KPUCTALNTMUYECKUX PEUIETOK
anmMasa, rpadurta, QyJuiepeHa; 03HaKOMJICHHE C ITPOIIECCOM aJICOPOLIUU paCTBOPEHHBIX
BCIIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOrasa; IOJy4YeHHE,
coOupaHue, paclo3HaBaHUE U U3YUYCHHE CBOMCTB YIJIEKUCIOTO Ta3a; IMPOBEICHUE
Ka4eCTBEHHBIX pPEAKIM Ha KapOOHAT- U CUJIMKAT-UOHBI M U3yUYECHHUE MPU3HAKOB UX
MPOTEKAHUS; 03HAKOMJICHUE C MPOAYKIIMEH CUITUKATHON MPOMBIIIUICHHOCTH; PEILICHHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHeue HeMeTallJIbl U KX COSUHEHUSD.

MeTaiibl 1 MX COeIMHEHMS.

OO0mmast XxapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJVIOB Ha OCHOBaHUU
ux 1nonoxeHuss B Ilepuoanueckoi cucreme XuMuueckux diemeHtoB J[. U
MenpaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTamioB. MeTtamimyeckas CBS3b U
METAJJIMYECKasi KPUCTAININUECKAs PEIIETKA. DIEKTPOXUMUUYECKHUI Pl HAMPSKEHUI
MeTan J0B. Dusuueckue M XUMHYECKHE CBOWMCTBA MeTa/uioB. OOmme criocoObl
MoJly4eHus: MeTaJjIoB. [IoHsATHE O KOPPO3UHU METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT koppo3uu. CruiaBsl (CTanb, YyTyH, JIOPATIOMAHNN, OpOH3a) M UX PUMEHECHHE B

OBITY ¥ POMBIIIJIEHHOCTH.
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[[lenounble MeTamibl: MojokeHUue B Ileproguueckoil cUCTEME XUMHUYECKUX
sanemeHtoB JI. M. MeHneneeBa; CTPOCHHE HMX aTOMOB; HAXO0XKJICHHE B IMPUPOJE.
du3znyeckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKcuabl U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre mEeI0uHbIX METAIIOB U X COCIUHEHMUIA.

[[lenoyHno3emenbpHble  METAIbl MarHuM M KaJbLMWA: MOJOXEHHUE B
Ilepnomnueckon cucreme xumuyeckux daeMeHToB J[. 1. MenneneeBa; ctpoeHue ux
aTOMOB; HaxoJAeHUe B mpupone. OU3NYecKue U XUMHUYECKUE CBOMCTBA MArHUS U
Kaublusl. Baxuelime coelMHeHUsT Kanblus (OKCUA, TUAPOKCH, cou). JXKecTkocTh
BOJIbI U CITIOCOOBI €€ YCTPaHEeHHUSI.

AmnromuHuii: ionoxenune B [leproanyueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa; CTpOEHME aTOMa; HaxOXkAcHUE B mpupone. Pu3nUecKue Hu
XUMHUYECKUE CBOMCTBA amtoMHUHMS. AMQOTEpHBIE CBONCTBAa OKCHAA U THUAPOKCHIIA
ATIOMUHUSL.

JKenezo: nomoxenue B llepuoanueckon cucteMe XuMUYECKUX 351eMeHToB /], U.
MeHeneeBa; CTpOEHHE aTOMa; HaXOXKJAeHUE B npupoe. Pru3ndyeckre u XUMUYECKHE
cBoMcTBa kene3a. Okcuibl, ruapokcubl u conm xenesa (I1) u xxenesa (III), ux cocras,
CBONCTBA U MOJIyYEHUE.

XUMUYECKUI AIKCTIEPUMEHT: 03HAKOMJICHHUE C 00pa3liaMu MeTaJI- JIOB U CIIJIaBOB,
ux (UBUYECKUMHU CBOWCTBAMHU; HW3YyUYEHHE pE3yJIbTAaTOB KOPPO3UU METaJIOB
(BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS
OKCH/JIa KaJbIIUsS M HATPUS C BOJAOU (BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUATIOB);
HCCIIEIOBAHUE CBOMCTB >KECTKOW BOJIBI; MpOIECca TOPEeHUs Kele3a B KUCIO- POJIe
(BO3MOKHO  WCIIOJIb30BAaHWE  BHUJEOMATEPHUANIOB);  NPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMil Ha MOHBI (MarHus, KaJblMs, aJFOMUHUS, ITMHKA, sxene3a(ll) u
xenesa(lll), menu(Il)); HaGaroneHHEe U OMUCAHKUE TIPOIIECCOB OKPAITMBAHMS INIAMEHHU
MOHAMU HATpUsI, KaJIus U Kajdblus (BO3MOXHO MCIOJIb30BAaHUE BHUACOMATEPHAIIOB);
rccieoBane aM()OTEpHBIX CBOMCTB THAPOKCHUAA ATIOMUHHUS U TUJPOKCHUJIA IIMHKA,
pelIEHUE SKCIEPUMEHTABHBIX 3a/ad 1Mo TeMe «Baxheillmme Meramibl U UX
COCTUHEHUSI.

XHMUA ¥ OKpY:KaoLIas cpeaa.
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HoBble Marepuanbl u TexHoJoruu. BemiecTBa 1 maTepualibl B TOBCEAHEBHOM
KU3HM YelloBeKa. XUMHUS U 370poBbe. be3zomacHoe HCHONb30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObiTy. [lepBas momoms NpH XUMHUYECKHX OXKOTaxX u
oTpaBiieHUsAX. OCHOBBI SKOJOTUYECKOW TpaMOTHOCTU. XHMMHUYECKOE 3arpsi3HEHUE
OKpy>Karolllel cpepl (mpenenbHasi aonyctuMas KoHueHTpanus BemectB — [1JIK).
Ponp xumum B penieHun SKOJIOTHIECKUX MPOOIIEM.

[IpupoHble MCTOYHUKHU YIJIEBOJOPOAOB (YroJib, MPUPOJHBIN Ta3, HEDTH),
MPOYKTHI X TTePepadOTKU, UX POJIb B OBITY U MMPOMBIIIIICHHOCTH.

XUMHUYECKHUI HKCIIEPUMEHT: U3yUYeHHE 00pa30B MaTePUAIOB (CTEKIIO, CIIJIaBbI
METaJUIOB, MOJIMMEPHBIE MaTEPHUAIIBI).

Me:xnpeaMeTHble CBSI3H.

Peanuzanust MeXnpeIMETHBIX CBA3CH MPU M3YYECHUU XUMHUU OCYIIECTBIISACTCS
4yepe3 MCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSITHH,
SBJISTFOIITUXCSI CHCTEMHBIMU JUISI  OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC TOHATHSA: HAay4YHBIA (haKT, THIOTE3a, 3aKOH,
TEOpHs, AaHaliu3, CHUHTE3, KIacCUPUKalUs, MEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, HU3MEPEHUE, MOJICITb, SIBICHHE, TAPHUKOBBIA YD (DEKT,
TEXHOJIOTHsI, MaTepuaibl. DU3MKa: MaTepusi, aTOM, JIEKTPOH, ITPOTOH, HEUTPOH, NOH,
HYKJTUJI, U30TOTbI, PaINOAKTUBHOCTb, MOJICKYJIA, SJIEKTPUUYCCKUIN 3apsifl, TPOBOIHUKH,
MOTYTIPOBOJHUKH, TUAJEKTPUKHU, (POTODIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, PacTBOP, PaCTBOPUMOCTbH, KPHUCTAIUIMYECKAs PEIIeTKa,
CIUTaBbl, (PU3MUECKHE BETUYNHBI, €IUHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTRBO,
ILUIAHETHI, 3Be3b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, IKOCHUCTEMA, MHUHEPAIbHbBIE
yAOOPEHUS, MUKPODJIEMEHTHI, MAKPOJJIEMEHTHI, ITNTA TEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPOIbI, TTOJIC3HBIE

HCKOIIACMBIC, TOIIJIMBO, BOJHBIC PECCYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
MNPEIMETA «XUMMUSI»

JINYHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE  pe3yJIbTaThl OCBOCHMS  Y4ye€OHOro mpeaMera  «XUMHUsD»
JIOCTUTAIOTCS B €JMHCTBE YU€OHOW U BOCHUTATEIBLHOMN JEATEIbHOCTA B COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUUCKUMHU COLUOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU, MPHUHATHIMU B OOIIECTBE MpaBWJIAMU M HOPMAMH TOBEACHUS U
CIIOCOOCTBYIOT ~ MpoOIlECCaM  CaMOIIO3HAHUs, CaMOpPa3BUTUSL U  COLMAIM3ALUU
00yJaroImmxcs.

JIM4HOCTHBIE PE3yIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

Ilampuomuueckoeo socnumanusi.; IEHHOCTHOTO OTHOIIICHUS] K OTEYECTBEHHOMY
KYJIbTYpHOMY, HCTOPUYECKOMY M HAyYHOMY HAcCJIEAWI0, MOHUMAaHHS 3HAYEHUS
XUMUYECKOM HAyKM B JKU3HU COBPEMEHHOIO OOIECTBa, CIOCOOHOCTH BIAJIETh
JTOCTOBEpHON MHpOpMAIEd 0 MEPEIOBBIX JOCTHKEHUSX M OTKPBITUAX MUPOBOU U
OTEUECTBEHHOM XHMMHM, 3aWMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE
MHUpa 1 O0IIEeCTBa.

I'pasxcoanckoeo 6ocnumanus: TPEACTABICHUS O COIMAIBHBIX HOpMax W
MpaBWJIaX MEXJIMYHOCTHBIX OTHOLIEHUM B  KOJUJIEKTHBE, KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOM,  y4EOHO-HCCIIEI0BaTEIbCKOM,
TBOPYECKOM H JPYyrux BHUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM JIESITEILHOCTH TPHU BBHINOJHEHUU Y4e€OHBIX, MO3HABATEIbHBIX 3ajad,
BBITIOJIHGHUH ~ XUMUYECKUX DKCIIEPUMEHTOB, CO3MaHUM YYEOHBIX TIPOEKTOB,
CTPEMJICHHUSI K B3aUMOTIOHMMAHHUIO YW B3aWMOIIOMOIIM B MPOIECCe ATOM Yy4eOHOMU
NEeATEeIbHOCTU, TOTOBHOCTU OIIGHMBAaTh CBOE TMOBEJACHUE W TOCTYNKH CBOUX
TOBApUILIEH C TO3UIHMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJEACTBUNA MOCTYIIKOB.

Llennocmu Hayuno2o nO3HAHUAL:

° MHUPOBO33PEHUYECKUX MPEACTABICHUA O BEUIECTBE M XUMHYECKOH
peakIuy, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyKu U

COCTAaBIIFOIIMX OCHOBY JUIsi TOHHMMAaHWA CYLIIHOCTM HAy4YHOW KapTUHBI MHpA;
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Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPUPOJIbI, B3AUMOCBSI3SIX
YeJIoBeKa C MPUPOIHOM Cpelloi, O POJIM XUMHH B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

o M03HABATENbHBIX MOTHUBOB, HAMPABIICHHBIX HA MOJYy4YE€HUE HOBBIX 3HAHUMN
M0 XUMHUH, HEOOXOTUMBIX JJIs1 00BSICHEHHS HAOIIOAAEMBIX MTPOLIECCOB U SBJICHUH;

o MO3HABATENbHON, MHPOPMAIIMOHHON U YUTATEIbCKOW KYJIbTYphI, B TOM
YHUCJIE HaBBIKOB CAMOCTOSITEIBHOM padOThl C Y4YEOHBIMH TEKCTaAMH, CIIPABOYHOU
JUTEPaTypo, JOCTYNHBIMH TEXHMYECKHMH CpEICTBaMU  WH(OPMALMOHHBIX
TEXHOJIOTHH;

o UHTEpeca K 00YUYEHHUIO U MO3HAHUIO, JII0O03HATEIbHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO00pa30BaHUIO, TPOCKTHOM U UCCIIEI0BATEIbCKON E€ATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIIPABJIEHHOCTH U YPOBHS 00YUYEHUS B lajibHEHUIIEM;

Dopmuposanusi  Kyibmypsl  300p06bs:  OCO3HAHUS IEHHOCTH  YKU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3
’KU3HU, OCO3HAHUS TOCIEACTBUNA M HENPUATHUS BPEIHBIX NMPUBbIUEK (YNOTpeOsieHus
aJKOroJisl, HAPKOTUKOB, KypeHHUs), HEOOXOJUMOCTU  COOJIOJEHUS  MPaBUII
0€30MacHOCTH MPHU OOpPALIEHUH C XMMUYECKUMH BEIIECTBAMU B OBITY M peanbHOMN
KU3HH;

Tpyoosoeo eocnumanus. NHTEpPECA K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuil u
Tpy/Jla pa3jJM4HOro poja, YBaKEHUE K TPYAY U pe3yibTaTam TPYIOBOM JESITEIBHOCTH,
B TOM 4YKCJI€ HA OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAHUMN MO XMMHUHU, OCOZHAHHOTO
BbIOOpa MHJMBUIYAJbHOM TPAEKTOPUU MPOJOJDKEHHs] OOpa3oBaHMsl C YUYETOM
JMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTHM K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH; ycmemHou mnpodecCuoHadbHON  JESITEIBHOCTH UM Pa3BUTHS
HEOOXOUMBIX YMEHUM; TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATIBHOM Ccperie;

IKoNI02U1ecK020 60CRUMAHUSL:

o HKOJIOTUYECKH 11eJ1eCO00Pa3HOr0 OTHOIICHHS K IPUPOE KaK UCTOUHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHMS, MOHUMAHUS LIEHHOCTU 3J0pPOBOTO H
O0e3zomacHOoro oOpa3a >KM3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(bu3MYEeCKOMY U ICUXMYECKOMY 370POBBIO, OCO3HAHUSI IIEHHOCTH COOJIIOICHHU S PABUIT

0e3omacHOro TOBEACHUS TpU pPabOTe C BelecCTBaMH, a TakXKe B CHUTYaIMsX,
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YTPOKAFOIIMX 310POBBIO U )KM3HU JIFOJEH;

o CIIOCOOHOCTH NMPUMEHATH 3HAHUS, MMOJTYYaeMble NMPU U3YYEHUH XUMUU,
JUISL PEIIEHUs 3a/1a4, CBS3AHHBIX C OKPYXKAIOLIEW NPUPOJHOM CPENOW, MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpPBl, OCO3HAHUS  TIJO0AJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PEIICHUs OCPEACTBOM METO/I0B XUMHUU;

J DKOJIOTMYECKOTO MBILUICHUS, YMEHUS pPYKOBOACTBOBAaTbCI MM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

CrnenuajbHble THYHOCTHBIE Pe3yJIbTAThI:

° YMEHHE COMOCTABIIATh 3PUTEIBHBIE BICYATIICHUS C YUYETOM ITOTYyUYECHHBIX
3HaHUH 00 OCOOEHHOCTSX CBOEr0 3PUTENILHOTO BOCIPUATHS, HAa OCHOBAHUU
COPMHUPOBAHHBIX TMPEJCTABICHUN O TMpeAMETax U SBJICHUSIX OKpYKarolen
JIeNCTBUTEIILHOCTH;

° c(OpPMUPOBAHHOCT MOTHBAIMM K OOYYEHHIO U LEJICHANpPaBICHHON
MMO3HABATEIbHOMN JIEATCIbHOCTH;

° CIIOCOOHOCTh K OCMBICIEHUIO M AU depeHuauil KapTUHbI MUpa, €€

BpCMCHHO-HpOCTpaHCTBGHHOﬁ OpraHu3aluu.

MeTanpeaMeTHbIe pe3yJbTAThI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIJACISIOT 3HAUYUMBIC JIsS
(dhopMUpOBaHUST MUPOBO33PEHUS OOIIEHAYYHBIE MOHATHUS (3aKOH, TEOPUSs, MPUHIIUII,
runoresa, Gpakt, CUCTeMa, MPOIIeCC, SKCIEPUMEHT U JIp.), KOTOPbIE MUCIIOJIb3YIOTCS B
€CTEeCTBEHHO-HAYUHbBIX YUEOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHUU U3 ITUX
npeaMeToB (popMUpOBaTh MPEACTABICHUE O IEJIOCTHOM HAyYHOW KapTUHE MHpA, U
YHUBEpCaJIbHbIe y4YeOHBbIC JeHCTBUS  (MMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
pEeryJISTUBHBIE), KOTOpble  oOecneyuBalOT  (POPMUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHON AEATEIHHOCTH.

MertanpenMeTHble Pe3yabTaThl OCBOCHHS Y4Ye€OHOTO mpeameTa «XUMUD)
OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU TO3HABATEIbHBIMU JIEUCTBUSAMH, B TOM
quCIe:

bazoevimu nocuueckumu oeticmeusimu.
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o YMEHHUEM HCHOJIb30BATh TPUEMBI JIOTHYECKOT0 MBIIIEHUS IIPH OCBOCHHUH
3HAHWI: PACKPBIBATH CMBICI XUMHUYECKHX MOHSATHUH (BBIIEIATH UX XapaKTepHbIC
MIPU3HAKK, YCTaHABJIMBAaTh B3aWMOCBS3b C JAPYIMMHU MOHSATUSMH), HCIIOIb30BATH
NOHATUS Ui OOBSCHEHUS! OTACNBHBIX (PAKTOB MU SIBICHHI; BHIOMpPATh OCHOBAHHS U
KPUTEPUHN I KiIacCU(PUKAIMK XUMHUYECKUX BEHIECTB M XUMHUYECKUX PEaKluid;
YCTaHABIIMBATh TMPUYUHHO-CICACTBCHHBIE CBS3M MEXIy OOBEKTaMU HW3YUYCHHUS,
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO AHAJIOTHUH);
JIeNaTh BBIBOJIBI U 3aKITIOUYEHUS;

o YMEHUEM TMPUMEHATHh B IpOIecCe MO3HAHUS MOHATHUS (TPEIMETHBIE U
MeTanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HUCIIOJIb3YEMbIE B XUMHH,
peoOpa3oBbIBaTh IIUPOKO MPUMEHSEMBbIE B XUMUU MOJEINIbHbIE MPEICTAaBICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas QopMmyna U ypaBHEHHE
XUMHUYECKON peakluu — IpHU PEIICHUH Yy4eOHO-I03HABATENbHBIX 3a/lay; ¢ YUYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBIABIATh M XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3YYAEMBIX O0BEKTOB — XMMHYECKUX BEUIECTB U XMMUYECKHX PEaKIIMIi;
BBISIBJISTH 0011IME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSA3H U IPOTUBOPEUHS
B M3Y4YaeMbIX IpoLEccax M ABJICHUSX; MpeajaraTb KpUTEPUU AJI BBISBICHUS 3TUX
3aKOHOMEPHOCTEH M MPOTUBOPEUYUI; CaMOCTOSITENIBHO BBIOMPATH CIIOCOO pEIIeHUs
y4eOHOM 3a/lauu (CpaBHMBATh HECKOJBKO BAPUMAHTOB PEILICHUS, BHIOUpATh Hanbosee
MOAXOSIINNA ¢ yYETOM CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPHUEB);

baszosvimu uccnedosamenvckumu oeucmeusmu:

o YMEHUEM  UCIIOJIb30BaTh IIOCTABJIECHHBIE BOIIPOCHI B  KAauyeCTBE
MHCTPYMEHTA MO3HAHHUA, & TAKKE B KAUECTBE OCHOBBI JIJIsi (POPMUPOBAHUS THIOTE3BI
10 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

o OpUoOpeTEeHNe OMbITa MO MJIAHUPOBAHUIO, OPTaHU3ALUU U TIPOBEICHUIO
VUEHUYECKUX OJKCIIEPUMEHTOB: yMEHHE HaOmoaath 3a XOAOM Ipolecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yibTar, (hopmyiupoBaTh 000OIICHUS U
BBIBOIbI IO pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET O
MpoJieJIaHHOM padoTe;

Pabomoti c ungpopmayueri:
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o YMEHHEM BBIOMPATh, aHATU3UPOBATH M HHTEPIIPETUPOBATH HHPOPMAITHTO
pa3IMYHBIX BUIOB U (POPM MPEINCTaBICHHS, MOIYyYaeMyl M3 Pa3HbIX HCTOYHHUKOB
(Hay4YHO-TIOMYJIIpHAs JTUTepaTypa XUMHUECKOTO CO/IeP KaHUs, CIIPAaBOYHbIE TOCOOUS,
pecypcsl HTepHETa); KpUTHYECKH OLIEHWBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uHpopMaIuio;

o YMEHHEM MPUMEHSITh Pa3IUYHBIE METOABl M 3alpOChl MPH TOUCKE W
otOope nHGOPMAINH U COOTBETCTBYIONINX JTAHHBIX, HEOOXOIUMBIX JJISI BHITIOTHEHUS
y4eOHBIX WM IMO3HABATEIBHBIX 3334 OINPEACIEHHOTO THIA; TMPUOOPETCHHUE OIBITA B
0o0JlaCTH  WCTOJB30BaHUS  WH(POPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO HCIIOJIB30BAHUS PA3IMYHBIX MOMCKOBBIX CHUCTEM;
CaMOCTOSTENIbHO BBIOUPATh ONTHUMAIbHYIO (DOpMy TpencTaBiieHus UHOOpMAIUU U
WJUTFOCTPHUPOBATH pEIIaeMbIe 3314l HECIIOKHBIMU CXEMaMH, THarpaMMaMu, TPyTAMA
dbopmamu rpadKi U UX KOMOUHAIUSIMU;

o yMEHUEM UCIOJIb30BaTh M aHaM3UpPOBaTh B TIpoliecce ydeOHOU W
MCCJIEI0BATENbCKON JIEATEIbBHOCTH WH(OPMALUI0O O BIMSAHUHM MHPOMBIIUIEHHOCTH,
CEJILCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIEH TPUPOTHON CPEIbL;

Yuueepcanouvimu KOMMYHUKAMUBHBIMU OCUCBUAMU:

o yMEHUEM 3aJlaBaTh BOIPOCHI (B XOJE Iuajora W/WiM TUCKYCCHUU) TIO
CYILLIECTBY 00Cy»X,aAaeMoi TeMbl, (OpMyIHpPOBaTh CBOM MPEIJIOKEHNUS OTHOCUTEIBHO
BBITIOJTHEHMSI TIPE/TIOKEHHOM 3a/1a4H;

o NpUOOpPETeHNEe  OMbITA  MPE3EHTAllMd  PE3yJIbTaTOB  BBITIOJHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1abOpaTOpHOTO OMbITa, J1a0OPaTOPHOM PadOTHI O
HCCIICIOBAHUIO CBOMCTB BEIECTB, YUEOHOTO MPOEKTA);

o 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEpCTHUKAMU MTO3HABATEIILHON U
MCCJIEI0OBATENbCKOM IEATETLHOCTH TPU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
y4€Ta 00X MHTEPECOB M COTIACOBAHUS MO3UIINNA (0OCYKIeHNsI, OOMEH MHEHUSIMHU,
«MO3TOBBIC IITYPMBD», KOOPAMHALIMS COBMECTHBIX JCWCTBHIA, OMpEICICHNE
KPUTEPHUEB TI0 OIIEHKE KAYECTBA BHITIOJIHEHHON paOOThI U Ap.);

Vuueepcanvnuvimu pecyissimusHuviMu OeUCmeusimu.

L YMCHUEM CaMOCTOATCIIBHO OIIpCACIIATD OeJjIn JACATCIBHOCTH,
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IUTAHUPOBATh,  OCYIICCTBJIATh, KOHTPOJIUPOBATH W  TPH  HEOOXOJAMMOCTH
KOPPEKTUPOBATh CBOIO JICATEIBLHOCTD, BIOMpATh Hanbosee 3h(OEKTUBHBIE CIIOCOOBI
pereHnsT y4eOHBIX M TIO3HABAaTEIbHBIX 3aJlad, CAMOCTOSTEIHHO COCTABISATH WIIH
KOPPEKTUPOBATh MPEJIOKCHHBIN aIrOpUTM JIEHCTBUI MPHU BBITIOJHEHUH 33aJaHUI C
y4ETOM TIOJMYyYCHUS HOBBIX 3HAHUN 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX U
pEeaKIusIX; OIEHUBATH COOTBETCTBUE MOJIyICHHOTO PE3yiIbTaTa 3asBICHHON I1ETH;

o YMEHHEM HCITOJIH30BaTh M aHAIIM3UPOBATh KOHTEKCTHI, MPEIaracMblc B
YCIIOBUH 3a/IaHUH.

CrnenuajbHble MeTanpeAMeTHbIE Pe3yJIbTaThl:

° yMEHHUE HCIOJb30BaTh COXPAHHbIE AHAIM3ATOPHI B Pa3IMYHBIX BUIAX

nesTenbHOCTH (YyueOHO-I03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

® IIPUMCHATD 3pHT€HLHO-OCH3aT€HBHBIﬁ croco0 O6CJI€I[0BaHI/IH u
BOCIIPpUATHA,
® YMCHHC IIOJIb30BaTbhCsA COBPCMCHHBIMH CpEACTBAMM KOMMYHHUKAIIUH,

TU(IOTEXHUUECKUMHU CPEJICTBAMU, IPUMEHSAEMBIMU B Y4€OHOM IPOLIECCE;

° yMEHHE IUTAHUPOBATh MPEIMETHO-TIPAKTHYECKHE JCUCTBUA C yYETOM
MUMEIOIIETOCS 3PUTEIHLHOTO TUArHO3a B COOTBETCTBUU C MIOCTABICHHOM 3a/1a4ei;

° yMEHUE TMPOSBIATh B KOMMYHUKATHUBHOW JCSATEIBHOCTU, aJICKBATHBIC
CUTYaIlNH, HeBepOaibHbIe (POPMBI OOILIECHHUS;

° yMEHUE BECTH CaMOCTOSATENbHBIN MOUCK HH(POPMAIINH;

° CIIOCOOHOCTh K  MpeoOpa3OBaHUIO, COXPAHCHHIO U  Tepenaye
nH(pOpPMAaINH, TTOTYICHHON B pe3yIbTaTe YTCHUS WU ayJUPOBAHUS;

° CIIOCOOHOCTh y4YacTBOBAaTh B PEUYEBOM OOIIECHUU, COONIOAAs HOPMBI
PEYEBOT0 ATHKETA, aJIEKBATHO MCIIOIH30BATh KECTHl U MUMHUKY;

° CHOCOOHOCTh OLIEHMBATh CBOIO PEeUb C TOYKU 3PEHUSl €€ COJepKaHus,
SI3BIKOBOTO O(YOPMIICHHUS;

° yMEHHE HaXOAWTh TpaMMaTHUYECKHE M pEUeBhIe OMIMOKH, HEIOYETHI,

HCIIPABIIATD HUX;
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o YMCHHUC IINIAHUPOBATh, KOHTPOJIHUPOBATh U OLICHNBATDb y‘l€6HBI€ I[CﬁCTBPI)I
C YyUCTOM, MMCHOIICTOCA 3PUTCIBHOIO AUAIHO3a B COOTBCTCTBHH C MMOCTaBJICHHOM

3ajauei u YCJIIOBUSIMH €€ pcajin3alinuu.

IIpeameTHbIE pe3yJIbTATHI
9 kace

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSTHI: aTOM, MOJEKYJA,
XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAsi aTOMHAas M MOJEKYJsIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJISI XUMHUYECKOrO 3Jie-
MEHTa B COEJIMHEHHH, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPULIATENBHOCTD, CTEICHb OKHUCIICHUS, XUMUYECKast peakuusi,
KJIacCUu(PUKalus peakiuil: peakuud COCOUHEHUs, PEaKLHUH Pa3JI0KEHUs, peakluu
3aMEIEeHHs], peakuuu o0- MEHa, SK30- U DHIOTEPMHYECKUE PEAKIMH; TEIJIOBOU
s dexT peakiuu; SAPO aToMa, IIEKTPOHHBIN CII0M aToMa, aTOMHast OpOUTalb, PaInycC
aToMa, XMMHUYEeCKasi CBsI3b, IMOJISIPHAS W HEMOJIIpHAs KOBAJICEHTHAs CBSI3b, MOHHAs
CBs3b, HMOH, KaTHOH, aHWOH, pAacTBOp, MaccoBas JOjs BemiecTBa (TPOIEHTHAs
KOHLIEHTpaIusi) B pacTBOPE;

) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHATHH (CM. TI.
1) 1 MpUMEHSTh 3TU MOHATHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHUI;

) HCIIOJB30BaTh XUMHUYECKYH) CHUMBOJMKY JJii COCTaBJIeHHs (popmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

o OTIpEeENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSX;
CTEIEeHb OKUCIICHUSI DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX ; MPUHAIJIC)KHOCTD BEIIECTB
K OIpeAeNéHHOMY KJIacCy COeIUMHEHUuW 1o ¢opMyriaMm; BUJ XUMHYECKOW CBS3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

° packpbiBaTh cMmbIch Ilepuomnueckoro 3akona JI. WM. Menpaeneea:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT UX NoJIokeHUA B [leproanueckoil cucteMe; 3aKOHOB COXPaHEHUS MACChI

BCUICCTB, MMOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YUCHUA, 3aKOHA ABOFaI[pO;
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ONMKCHIBATH U XapaKTepu3oBaTh TabMuuHyro ¢opmy Ileproanyeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB: pasziinyaTh MOHATHS «TrJ1aBHAs moArpynmna (A-rpymnma)» u
«moboynass moarpynmna (b-rpymma)», Manbsle W OOJbIIME MEPUONbI; COOTHOCHUTH
0003HaueHus1, KOTOpble MMeEIOTCs B Tabnuie «lleproauyeckas cucteMa XUMHYECKUX
anemeHToB /. 1. Menneneesa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI ATOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsi sipa, oOIlee YHUCIO JJIEKTPOHOB U
pacrnpeiesieHUue UX 10 JIEKTPOHHBIM CIIOSIM);

o KJIACCU(PUIIUPOBATH XUMUYECKUE DTIEMEHTHI; HEOPTaHUYECKUE BEIIECTBA;
XUMUYECKUE peaklnu (10 YUCIY U COCTaBYy YYacTBYIONIMX B PEaKIMU BEIIECTB, IO
TeroBoMy 3 PexTy);

) XapaKTepHU30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, NOATBEPIKAs ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKIU;

o MIPOTHO3MPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa; BO3MOXXHOCTH NIPOTEKAHUS XUMHUYECKHX MPEBPALLECHUN B Pa3IMYHBIX
YCIOBHSIX;

o BBIUHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYO M MOJISIPHYIO MAacChl
BEILIECTB, MACCOBYIO [IOJII0 XMMHYECKOTO 3J€MEHTa MO (OpMyse COEIUHEHUS;
MacCOBYIO JIOJIO BEIIeCTBA B PACTBOPE; MPOBOAMTH PACUETHI IO YpPABHEHUIO
XAMHUYECKOW PEaKIINH;

o MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBbHON JEATEIbHOCTH —
aHaJgu3 M CHHTE3, CpaBHEHHE, OOOOIICHWE, CHUCTEMATH3allMio, KiacCH(pHUKAIUIO,
BBISIBJICHHE IPUYMHHO-CIICICTBEHHBIX CBS3€M — I M3Y4YEHUsI CBOMCTB BEILECTB M
XUMUYECKUX PEaKLMid; €CTECTBEHHO-HAYyUHbIE METOJbl MO3HAHUS — HAOJI0JEHUE,
U3MEPEHHE, MOAEIINPOBAHUE, SKCIIEPUMEHT (PEabHbI U MBICIICHHBIN );

° CIeN0BaTh  IpaBUjaM  IIOJIb30BAaHHUS  XMMMYECKOM  IIOCYAONM U
1abopaTOpHBIM 000PY/IOBAaHUEM, a TaKXe IMpaBujaM OOpallleHusi ¢ BEUIeCTBaMHU B
COOTBETCTBUH C MHCTPYKLHUSMH 110 BBHITIOJHEHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB
M0 TIOJIYYEHHUIO W COOMpaHUI0 Ta3000pa3HbIX BENIECTB (BOJAOPOJAa U KHUCIOPOJA),

IPUTOTOBIICHUIO PACTBOPOB C OINPEICIEHHON MAacCOBOM JI0JEH PACTBOPEHHOTO
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BCIIIECTBA, IJIAaHUPOBATb 141 IMPpOBOAUTD XHUMHYCCKUEC OKCIICPUMCHTBI I10
paciio3HaBaHUIO pacTBOPOB HlGJIO‘IGﬁ U KHUCJIOT C IIOMOIIBIO MHIUKATOPOB (HaKMyc,

beHondTanenH, METUIOPAHXK H JIp.).

10 kaacce

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IIOHATHH: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, WOH, KAaTHUOH, AaHUOH, IPOCTOE BEILIECTBO, CIIOKHOE
BEILIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKast
peakiusi, XUMHYecKasi CBs3b, TEIUIOBON 3 (EKT peakinu, MoJb, MOJSIPHBIN 00BEM,
PacTBOP; IIEKTPOJIMTHI, HEIJIEKTPOIUTBL, IJIEKTPOIUTHYECKAS JUCCOLMALUSA, PEAKLIUN
MOHHOTO OOMEHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE H
HeoOpaTUMBbIE PEAKIMH, OKHCIUTENIb- HO-BOCCTAHOBUTEIbHBIE PEAKIIUN, OKUCIUTETD,
BOCCTAHOBUTEb, OKHUCIEHHWE M BOCCTAHOBJIEHUE, QJJIOTPONHS, aM(pOTEPHOCTD,
XUMUYECKasi CBS3b (KOBaJEHTHasl, WOHHAs, MeETaJuIMYecKas), KpUCTauInyecKas
pemérka, KOppo3usi METAJUIOB, CILJIABBI; CKOPOCTh XUMUYECKON PEAKLMH, IPEIEIbHO
nomyctumas konuentpauus (I1/1K) BemecTsa;

. WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUHI (CM. II.
1) ¥ IpUMEHSATH ATU MOHITHS MPU OMUCAHUU BEUIECTB U UX MPEBPALICHUII;

. MCIIOJIb30BaTh XMMHYECKYI) CHUMBOJIUMKY [UJIsl COCTaBJEHUS (QopMyi
BEIIECTB U YPABHEHUN XNUMUYECKUX PEAKIIH;

. ONPENEIIATh BAJIEHTHOCTD U CTENIEHb OKUCICHHUSI XUMUYECKUX DJIEMEHTOB
B COCIMHEHUAX PA3IMYHOIO COCTaBAa; IPUHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUM Mo (GopMmysiam; BUJ XUMUYECKON CBS3U (KOBaJECHTHAs, HOHHAs,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COEIMHEHHUAX; 3aps] HOHA MO XUMHYECKOU
dbopMyiie; XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPraHUYECKUX COEIMHEHUH, TUIl
KPUCTAJTIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

. packpbiBath cmbich [lepuoamueckoro 3akonHa JI. M. MenneneeBa u
JE€MOHCTPUPOBATh €ro MOHUMaHHWE: OMHCHIBATh M XapaKTEepPHU30BaTh TaOIUUYHYIO
dbopmy Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX 3JEMEHTOB: pasjinyaTh IOHSATHUSA

«rnaBHas noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnma)y, manbie u
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OOJIBIINE MEPUOJIbI; COOTHOCUTH 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B MEPUOINYECKON
Ta0IMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX FJIEMEHTOB
(cocraB m 3apsa sAapa, oOIee YWCIO BIIEKTPOHOB M pacHpesesieHue HX IO
AJIIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOIME 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB
AJIEMEHTOB M UX COCAMHEHUH B MpeAeiaax MAJIbIX MEPUOJOB U TJIABHBIX MOJ- TPYIII C
YUYETOM CTPOCHUS UX ATOMOB;

. KJIacCU(DUIIMPOBATH XUMUYECKUE DJIEMEHTbI; HEOPraHUYECKUE BEIIECTBA;
XUMUYECKUE PEAKLMH (110 YUCIY U COCTAaBy Y4YacTBYIOUIMX B PEaKUMU BEIIECTB, IO
TerIoBoMy 3 (PeKTy, M0 UBMEHEHHUIO CTENIEHEH OKUCICHUS XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIU(PUIECKUEe XUMUYECKHE
CBOMCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, MOATBEPXKJAs OINHCAHHE NPUMEpPAMU
MOJICKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

. COCTAaBIIAATb YPAaBHEHMS DJIEKTPOJUTHYECKON IHUCCOLMAIMU KHUCIIOT,
IIEJI0UeH U COJICH; MOJIHBIE M COKPAIIEHHbIE YPaBHEHUS PeakiMii MOHHOTO OOMEHa;
YPaBHEHUsI PEAKLIUHI, TOATBEPKIAOIINUX CYLIECTBOBAHNE T€HETUUECKOU CBSA3U MEXKLY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

. PacCKpbIBATh CYLIHOCTh OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLIHMI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMid;

. IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH ITPOTEKAHUS XUMUUYECKUX MMPEBPALEHUN B PA3JIMYHBIX YCIIOBUSX;

. BBIYMCIISATH OTHOCHUTENIBHYIO MOJEKYJISIPHYIO W MOJIIPHYIO MaccChl
BELIECTB; MAacCOBYIO JOJI0 XHMHUYECKOTo 3JeMEeHTa Mo (opMmysie COEAMHEHUS;
MAacCCOBYKO JIOJIIO BELIECTBA B PACTBOPE; MNPOBOAUTH PACUYETHI IO YPABHEHUIO
XUMHYECKOMN pPEAKLINH;

. CIEN0BAaTh  MpaBUJaM  TOJIb30BAHUS ~ XMMHMYECKOM  IIOCYAOM U
1abopaTOpHBIM 000PY/IOBAaHUEM, a TaKXe IMpaBujaM OOpalleHusi ¢ BEUIeCTBaMHU B
COOTBETCTBHUH C HHCTPYKIUSMH IO BBIMIOJHEHUIO TA00PATOPHBIX XUMUYECKUX OTBITOB
IO TTOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (AaMMHAKa U YTIEKUCIIOTO rasa);

. NPOBOJUTH  PEAKIMU, MOATBEPKIAIOIIME KAYECTBEHHBIM  COCTaB

Pas3IN4YHbIX BCIICCTB: PACIIO3HABATHL OIIBITHBIM HYTéM XJIOPpHUA- 6pOMI/II[-, noauna-,
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kapOoHat-, docdar-, cunukar-, cyiabdar-, THIPOKCUA-UOHBI, KATUOHBI aMMOHUS H
HMOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIICCTB;

. IMPUMEHSITh OCHOBHBIC OTIEpAIlUH MBICIUTECIIBHON JEATCIbHOCTH —
aHaJiu3 U CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATH3alIUIO, BbISIBICHUE TPUUYUHHO-
CJICICTBCHHBIX CBS3EH — JJIs1 M3YYCHHS CBOMCTB BEIIECTB U XUMUYCCKUX PEAKITUN;
€CTeCTBEHHO-HAyYHbIC  METOJbl  IO3HAHWUA —  HAOJIOJICHHE, H3MEpEHHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (peaibHbIA U MBICIICHHBIN).

CrnenuajbHble pe3yJbTaThl:

. BJIaJICHUE TPaBUIIaMU 3aIIUCH (POPMYJ U ClIELUATbHBIX 3HAKOB;
. BJIaJICHUE TEXHUKOU MpeoOpazoBaHusi GOpMyII U BbIpAKEHUI;
. BJIAJICHUE 3pUTENbHO-OCA3ATENbHBIM CIIOCOOOM  oOcienoBaHusl U

BOCIIPUSATUSL I[BETHBIX WM YEPHO-0ENbIX (KOHTPACTHBIX) peiabe(HBIX H300paKeHHI

(wutrocTpanui, TabauI, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, TPa(UKOB U T.I1.).
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TEMATHYECKOE IINTAHUPOBAHME 110 ITIPEJIMETY «XUMMSD»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9 kJjacce

(2 4. B Hef1e 110, BCEro 68 4., U3 HUX 3 4. — pe3epBHOE BpeMsi)

Pa3znennl
NpPorpamMmsbl, U
KOJIMY€ECTBO
4acoBs,
OTBOJAMMOE Ha
HUX U3yYeHHe

OcHoBHOe conep:kaHne

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxm

[TepBonauasibHBIE
XUMUYECKUE
noHsTust. (15 4.)

IIpenmer xumuu. Ponp XMMuM B KW3HU 4esioBeka. Tema u
BenlecTBa. du3nueckue CBONCTBA BEIIECTB. ArperaTHOe COCTOSIHUE
BELIECTB.

[TonsaTHe 0 Meronax MO3HAHUS B XMMHU. XUMHS B CHUCTEME
Hayk. Yuctsle BemecTBa u cmecu. CriocoObl pa3jiesieHns cMeceil.

ATOMBI W MOJEKYJbl. XHUMUYECKHE 3JeMeHTbl. CHMBOJIBI
XUMHUYECKUX 3J1eMEHTOB. [IpocThie U crokHble BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumunueckass (opmyna. BalleHTHOCTh aTOMOB XHUMHYECKHUX
2JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENIbHAS
aToMHas macca. OTHocuTenbHasE MOJIEKYJsipHas Macca. MaccoBast
JI0JIs1 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUN.

®uznyeckue U XUMUYECKUE SIBICHUS. XUMUYECKasi peakius U
€€ NpU3HAKU. 3aKOH COXPAHEHMs MACChl BEIIECTB. XUMUYECKUE
ypaBHeHus. Knaccuduxamuss XMMHUUECKUX peakuuil (CoequHEeHMs,
pa3noKeHus, 3aMeIleHus, OOMEHa).

XHMHYECKHUI IKCIIePUMEHT: 3HAKOMCTBO C XUMUYECKON MOCYI0M,
C mpaBwjiamMH paOoThl B JabopaTOpuM U MpUEMaMu OOpaIleHus C
nabopaTOpHBIM  00OPYIOBaHMEM;  HM3YYCHHE H  OIHCAHUE
¢u3n4ecKkux CBOMCTB 00pa3lOB HEOPraHWYECKUX  BEIIECTB;
HaOmoieHne (Qu3nyeckux (TUIaBIeHUE BOCKa, TasHUE JIbJA,
pacTHpaHue caxapa B CTyIK€, KMIIEHHE W KOHJEHCAlMsl BOJbI) U
XUMHYECKUX (FOpEeHHE CBEYM, MPOKATMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOM) sIBICHHWH, HaOIIOAeHUE WU
ONKMCAaHHWE TPHU3HAKOB  MPOTEKaHWs]  XMUMHUYECKHUX  peakiuil

PaCKpBIBaTh CMBICI U3y4aeMbIX IIOHSATHH;
PacKpBIBaTh POJIb XUMUH B IPUPOJIE U KU3HU YEIIOBEKA, €€
CBSI3b C IPyT'MMU HayKaMU;
pasnu4axk HCThIE L miecT Ba | CMeCH; OQHOPOJIHBIE H
HEOHOPOJHBIE CMECH;
pasnuyaxk 3UYECKHE U XMMUYECKHUE SBIICHUS;
ONPEIEIATh IPU3HAKM XMMHUYECKUX PEaKIHU U YCIIOBHS
HX [IPOTEKaHUs;
cienoBar [ paBMIaMOJIb30BaHUS XUMHUYECKOU MOCYOU
U 7a00paTOpHBIM OOOPYJOBaHUEM, a TaKXKe MpaBUIIaMI]
Hsl C XUMUYECKUMH BEIIECTBAMU B COOTBETCTBUHU
C MHCTPYKIHSMHU O BBIMOJIHEHUIO TPAKTHYECKUX padoT;
maHupoBar [l mpoBoauT ] MMYECKHMH KCIIEPUMEHT Tl
U3YYEHUIO0 U OINUCaHMIO (PU3MUECKUX CBOICTB BEIECTB,
CIIOCO0OB pa3/ieleHUsl CMeCEH BEILECTB;
MPUMEHSATHCTECTBEHHO -Hay4yHbIE METO/bI MO3HaHUS (B
TOM uucie || abmoaenue, [ onenupoBaHue, [ | CiepuMEHT
U OCHOBHBIC OIIEpAllMA MBICIUTEIBHOU JEATEIBHOCTU
(cpaBHeHwme, [ | maccudukanus) [| U3ydeHUs BEHICCTB U
XUMUYECKUX PEAKLUN;
pacKpbIBaTh CMBICI W3Y4Yae€MbIX MOHATHH W 3aKOHOB U
IIPUMEHATDH 3TU ITIOHATHUS IIPU OIUCAHUU CBOWCTB BELIECTB
U UX TPEBPALLECHU;
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(pa3noxeHue caxapa, B3aUMOJCIHCTBHE CEPHOM KHUC JIOTHI C
xjopugoM Oapus, pasnoxkenue ruapokcuga wmeau(ll) npu
HarpeBaHuM, B3aUMO/ICUCTBUE *kee3a ¢ pacTBopoM conu meau(1l));
M3Yy4YeHHE CIIOCOOOB pa3/elieHHsl cMecel (C MOMOUIbI0 MarHuTa,
buabTpOBaHWE, BBIMAPUBAHUE, JUCTUIUIALUSA, XpomaTorpadus),
MIPOBEJICHUE OYHCTKHU MOBAPEHHON COJM; HAOJIOJCHUE U ONHCAaHUE

PE3YJIbTAaTOB MNPOBCACHUA  OIlbITa, HWUIIOCTPUPYIOLICTO 3aKOH
COXpaHEHHS MaccChl; CO3/IaHue Mozemnen MOJIEKYJI
(IapocTepKHEBBIX).

IpakTuyeckue padoThl:
Ne 1. TlpaBuna paGotel B naboparopuu U NpUEMBI OOpaIEHUs C
1ab0paTOpPHBIM 000PYIOBAHUEM.
No 2. Paznenenue cmeceil (Ha mpuMepe OUYMCTKHU TTOBAPEHHOW COJIH).
Borunciienus:

® OTHOCHUTEIBHON MOJIEKYJISIPHOM MACChI BEIIECTB;

® MaccoBOM JOMM XHMHYECKOTO OJJIEMEHTa IO

COCIMHECHHUSI.

dbopmyiie

paznuyath  (U3MYECKUEe M XUMHUYECKHE  SIBJICHUS,
OOBSICHAT, UX CYIIHOCTh C TOYKH 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YYCHUS;

ONpPENEATh NPU3HAKY XUMUYECKUX PEAKLIUM, YCIOBUS UX
MPOTEKaHU;

OOBSCHATh CYIIHOCTh (PU3UYECKMX U  XUMHUYECKHX
SIBJIEHUM C TOYKH 3PEHUS AaTOMHO-MOJIEKYJIIPHOTO YUCHUS;
KJ1acCU(UIUPOBATh XUMUYECKUE peakuuu (MO 4Yuciay U
COCTaBYy pearupyronmx 1 00pa3yomuxcs BEIECTB);
cocTaBisATh  (GOpMysbl  OMHApHBIX  BEIIECTB IO
BAJICHTHOCTH W OMNPENENIATh BAICHTHOCTH MO (POopMysaMm
BEILECTB;

paccTaBisATh KOA(D(DHUIIMEHTHI B YPAaBHEHUSX XUMUYICCKUX
pEeaKInii;

CJIEA0BaTh MPaBUJIaM IOJIb30BAaHUSI XUMUUYECKOHN MOCY101
U 1ab0paTopHBIM O00OPYJOBaHHEM, a TaKXKe IpaBHIIaM
oOpallleHuss C  BELIECTBAMH B  COOTBETCTBUU  C
WHCTPYKLIHUSAMH  TI0O  BBINOJIHEHHUIO  JabOpaTOpPHBIX
XUMHYECKHUX OIBITOB;

WCIIOJIb30BaTh MPHU BHINOJHEHUH Y4YEOHBIX 3aJaHU U B
MIPOLIECCE UCCIEN0BATENBCKON AEATEIBHOCTH
Hay4YHO-TIONYJIAPHYIO JUTEpaTypy XUMHYECKOTO
coJepKaHus, CIPaBOYHBIC MaTepHalbl, PECYpPCHl CETH
«nTepHeT;

BBICTPANBATh Pa3BEPHYTHIC MUCHMEHHBIE U YCTHBIE OTBETHI
C omopo Ha MH(OPMALUIO U3 YUCOHHKA W CIIPABOYHBIX
MAaTepuaioB, TPAMOTHO  MCIIOJIB30BaTh  HM3YUYEHHBIN
MIOHSATUHHBIN annapar Kypca XuMHUHU.

Baxneiime
MpeICTaBUTENN
HEOPTaHHYECKUX
BemiecTB. (35 u.)

Bo3ayx — cmechk razoB. Cocta Bo3yxa. Kuciopom — snemeHT
U 1poctoe BeniecTBo. HaxokaeHue kucinopoga B INPUPOJE,
¢bu3nyueckre U XMMHUYECKHe CBOMCTBA (peakiuu ropenust). OKCUbl.
[Tpumenenne kuciaopoga. CrocoObl TOIY4YEHHS KHUCIOpPOAa B
nabopatopuu M MpoOMbIIIIEHHOCTH. KpyroBopoT kuciaopojaa B
npupoje. O30H — aJIIOTPONHAs MOJU(PHUKAIMS KUCIOPOaA.

TemoBoil 3ddeKT XMMHUYECKON peakluu, TePMOXHUMHUYECKHE

® DpaCKpbhIBAaTh CMBICII H3Yy4acMbIX MTOHATHH U MPUMCHSATH OTU

MOHATUS IIPM OINHUCAaHUM CBOWCTB BEIIECTB M HX
MIPEBPAILCHU;
XapakTepu3oBaTh  (ONMMCHIBATh)  COCTaB  BO31yXa,

(U3UYECKHEe M XUMUYECKHUE CBOMCTBA KUCIIOPOa, CIIOCOOBI
€ro MOoJIy4eHHs, MPUMEHEHHE U 3HAUY€HHE B MPUPOJE U
JKU3HU YEI0BEKA;
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YpaBHEHUS, 3K30- U IHIOTEPMUYECKUE peakuu. TOIIMBO: yroias u
MeTaH. 3arps3HeHHe BO3/yXa, YCHIIEHHE NapHUKOBOro s¢dekra,
pa3pylIeHHE 030HOBOTO CIIOSI.

Bogopon — naneMeHT u mpocTtoe BemiecTBO. HaxoxaeHnue
BOJIOpO/ia B TpUpoAe, (PHU3UYECKHEe U XHUMHUYECKHE CBOICTBa,
MIpUMEHEHHe, Coco0bl momydenus. Kucinorsl u conu.

KonuuectBo BemectBa. Monb. Momsipaas macca. 3akoH
ABorajipo.

Mounsipabiii 00b€M  razoB. Pacu€Tel 1O  XUMHYECKHM
YPABHEHUSIM.

®dusnyeckue CBOMCTBA BOAbl. Boxa Kak pacTBOPUTEIb.
PactBopel.  HacklienHble ¥ HEHACBIILIEHHBIE  PACTBOPBIL.
Pacmeopumocmov eewyecme 6 6o0e. MaccoBas 10Js BElIECTBA B
pacTBope. XuMuueckue cBoMcTBa BoAbl. OcHoBanus. Poib
pPacTBOPOB B MPHUPOJIE U B KU3HMU yesnoBeka. KpyroBopor BojAbl B
npupojie. 3arps3HeHUEe MpUPOAHBIX BoJA. OxpaHa W OYMCTKA
MIPUPOHBIX BOJ.

Knaccudukanus HeopraHuueckux coeauHeHuid. OKCHIIBI.
Knaccudukanust ~ oKCUIOB: cosieoOpasyromiie  (OCHOBHBIE,
KHCIIOTHBIE, aM(OTepHbIe) U HecojeoOpasyomue. Homenknarypa
OKCHUJIOB (MEXIyHapoJHas W TpuUBHAIbHAasH). Duznueckue u
XUMHUYECKHUE CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcnoBanus. Krnaccudukanus  OCHOBaHHMM:  MIENOYH U
HEpacTBOPUMBIE OCHOBaHMUSI. Homenkinarypa OCHOBaHMI
(MexxmyHapoHass W TpuBUaibHasA). DU3HYECKHE U XUMHUYECKHUE
CBOMCTBa OCHOBaHUU. [loiryuenre ocHOBaHMIA.

Kucnotel. Knaccudukanus kucinor. Homenknarypa Kuciot
(MexxmyHapoHas W TpuBUaibHas). DU3MUECKHE W XUMHUYECKHE
cBoiicTBa kucioT. Psn aktuBHocTu MeTaimioB H. H. bekerosa. Ilo
JTy9eHUE KUCIIOT.

Comu. Homenknatypa coseld (MexXayHapoHasl U TPUBUATIBHAS).

duznyeckue M XUMHUYECKHe cBoMcTBa cojieid. [lomydenue
COJIEH.

I'enernueckas
COEMHEHHUI.

CBA3b MCKIAY KiJIacCaMH HCOPraHUYCCKHX

CpaBHHUBATDL PCAKIIUU I'OPCHUSA U MCIAJICHHOTO OKUCJICHUA

coOuparb mOpuOOpsl  JJII  TOJYYEHUs  KHUCIOpoja

(BBITECHEHHEM BOJIbI U BO3/IyXa);
pacIio3HaBaTh ONBITHBIM MYTEM KUCIOPOL;

HCII0JIB30BATh XUMHUYCCKYIO CUMBOJIUKY [JIs1 COCTABJICHUSA
(dbopMyI1 BelecTB, MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUECKHUX
peaKkuuii ¢ y4acTUEM KHUCIIOPOJA;

OOBSICHATh  CYIIHOCTb  9KOJOTHYECKHX
CBSI3aHHBIX C 3arpPsI3HEHUEM BO31yXa;

cleIoBaTh MpaBuiiaM 6e30macHoi padoThl B 1abopaTopuu
npu HCII0JIb30BaHNH XUMHYECKOHN MOCYy bl u
o0opyaoBaHUsA, a TaKkKe IMpaBWwiIaM oOpalleHus ¢
ropro4yMMu BCIICCTBAMU B 6I)ITy;

IJIAHUPOBATh U OCYILUECTBIATh HA MPAKTHUKE XUMUYECKUE
OKCIICPUMCHTBI, IPOBOJUTH Ha6JHOI[eHI/I$[, JACJIaTh BBIBOABI
10 pe3yJibTaTaM SKCIIEPUMEHTA;

PACKpPBIBATE CMBICIT U3Yy4aCMbIX MMOHATHH U IMPUMCHATDH 3TU

po0Jem,

MOHATHUSL TIPU OMNHMCAHUU CBOMCTB BEIIECTB U HX
IIPEBPAILCHUM;
XapaKTEPU30BaTh (orHCHIBATD) duznvecKue u
XHUMHYECKHE CBOHCTBA BOJOPO/IA, CITIOCOOBI €T0 MOTy4YeHHS,
MIPUMEHEHUE;

cobupath pudOp AJI MOTYUEHHUs BOJOPOA;
WCIOJIb30BaTh XUMUYECKYIO CUMBOIIUKY JUISI COCTaBJICHUS
(GbopMyJ1 BEIIECTB, MOJIEKYJISIPHBIX YPAaBHEHUH XUMHUECKHUX
peaKkuuii ¢ yyacTueM BOAOPOJIaA;

cleIoBaTh MpaBuiiaM 0e30MmacHoi padoThl B TabopaTopuu
npu HUCITOJIb30BaHNU XUMHUYECKOU MOCYy bl u
o0opyAoBaHUsA, a TaKXke TMpaBWwiIaM oOpalieHus ¢
TOPHOYMMH BCIICCTBAMU B 6BITy;

TUTAHUPOBATh U OCYIIECTBIIATh Ha MPAKTUKE XUMHUYECKUE
9KCIIEPUMEHTHI, TTPOBOJIUTH HAOJIOICHHMS, 1€TIaTh BBIBOJIBI
M0 pe3yJIbTaTaM dKCIIEPUMEHTA;

y4acTBOBaTh B COBMECTHOI paboTe B Ipymnie
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XuMHYeCKHl  JKCIHEPHMMEHT:  KAauyeCTBEHHOE  OIpPEACIICHHE
COJIep’KaHusl KUCIOpOoJa B BO3AyXe; IMOIy4YeHHE, COOUpaHHE,
pacro3HaBaHME€ M H3Y4YEHHME CBOMCTB KHCJIOpOJa; HaOIIOJeHUE
B3aMMO/ICIICTBHS BEUIECTB C KUCIOPOIOM U YCIIOBUSI BOSHUKHOBEHUS
U TpeKpalieHus: ropeHus (moxapa); O3HaKOMJICHHE C O0pa3lamu
OKCHJIOB U ONHCAaHHE UX CBOWCTB; IMOJy4YeHUE, COOUpaHHUE,
pacno3HaBaHME€ W M3Y4YEHHE CBOICTB BOJOpoJa (TFOpEHHE);
B3aumoJeiicteue Bopopoaa ¢ okcuaom Meau(Il) (Bo3zmoxkHO
WCIIOJIb30BAaHNWE  BHUJCOMATEPHANIOB);  HAOMIOJACHWE  0OpPasIoB
BELIECTB KOJMYECTBOM | MOJb; HcCCeloBaHHE OCOOEHHOCTEH
pacTBOpeHUs]  BEHIECTB  C  PA3IMYHOM  PacTBOPHUMOCTHIO;
MPUTOTOBJICHUE PACTBOPOB C OMNpEeAENEHHOW MacCOBOW JI0ei
pPacTBOPEHHOTO BEIIECTBA; B3aWMOJICHCTBHE BOJBI C METaJUIAMHU
(HaTpuem u KaJIBITEM ) (BO3MOXHO HCIIO0JIb30BaHKE
BUJICOMATEPHUAIIOB); OIPEAEICHUE PACTBOPOB KHUCIOT U LIEJIOUEH C
MTOMOIIBIO0 HHANKATOPOB; HCCIEI0BaHNE 00Pa3I[0B HEOPTaHUYECKUX
BEIIECTB PAa3IMYHBIX KJIACCOB; HAOIIOJACHHWE HM3MEHEHUS OKPAaCKH
WHIUKATOPOB B PACTBOpPAaxX KUCIOT U IIeNoued; Hu3ydeHHe
B3aumojeiicteus okcuna menu(ll) ¢ pactBopom cepHON KHCIOTHI,
KHCIIOT C MeTaUlaMH, peakUuid HeWTpalu3aluu; IOIyYeHHe
HEPaCTBOPHMBIX OCHOBAaHWH, BEITECHEHHE OHOTO METalla JAPYTHM
U3 PacTBOpa COJM; pelleHHe HKCHEPUMEHTAIbHBIX 33734 M0 TeMe
«Baxxnennme KiIaccel HEOPraHUYECKUX COCAMHEHUIN.
IIpakTnyeckune padoTsI:
Ne 3. Tlonmyuenue u cobupaHue Kuciopoja, U3y4eHHe ero CBOMCTB.
No 4. TTonyuenue u cobupanue BOJOpoa, U3yUEeHHE €ro CBOKCTB.
Ne 5. IlpuroroBieHne pacTBOPOB C ONPEACIEHHON MacCOBOM oel
PAacTBOPEHHOTO BEIIECTBA.
Ne 6. Pemenue skcniepuMeHTaNbHbIX 3ajad 1o TeMe «OCHOBHBIE
KJIaCChl HEOPTaHUIECKUX COCTUHEHUI.
Bobrunciienus:
® MOJICKYJISIPHOM MaccChl BEIIECTBA Ha OCHOBE aTOMHON MaccChl
XUMHUYECKHX JIEMEHTOB;
® MOJICKYJISIPHOM MaccChl KUCJIOPOJa U 030Ha HA OCHOBE aTOMHOM
Macchl XUMHUYECKOTO DJIEMEHTA;

PacCKpbIBAaTh CMBICI U3yYaeMbIX MOHSITHI U IPUMEHSTH 3TU
MOHATHUSA, A TAKXKE H3YUYEHHBbIE 3aKOHbl M TEOpUU IS
pelIeHHs pacUETHBIX 3a/aY;

BBIUKCIIATh MOJIIPHYIO MAacCy BEILECTB; KOJIMYECTBO
BEIIECTBa, 00BEM ra3a, Maccy BEIIECTBa;

IPOBOJUTh pPacy€Tbl 1O YPAaBHEHUSIM XUMHUYECKHX
peakiuii: KoiamyecTBa, OO0BEMA, MAacChl BEIIECTBA IIO
M3BECTHOMY KOJHYECTBY, 00bEMY, Macce peareéHTOB HIIU
IIPOJYKTOB pEaKLUy;

BBICTPAUBATh PA3BEPHYTHIE MIUCbMEHHBIE U YCTHBIE OTBETHI
¢ omopoi Ha MH(OPMAIHMIO U3 YYeOHHKA W CIIPABOYHBIX
MarepuaioB, TPaMOTHO  HCIOJIb30BAaThb  HM3yYEHHBIN
MIOHATUIHBIN anmnapar Kypca XUMHUU;

PacCKpbIBaTh CMBICII U3yYaeMbIX MOHATHI U IPUMEHSTh 3TU
MOHSATUS TIPM OINKUCAHUM CBOWCTB BEIIECTB M HX
MPEBPAILICHUH;

XapaKTepu3oBaTh (PU3MYECKHE W XMMHUYECKHE CBOWCTBA
BOJIbL, €€ POJIb KAK PACTBOPUTEIIS B IPUPOIHBIX IIPOLIECCAX;
COCTaBJISITh YPAaBHEHUS XUMUYECKUX PEAKLUN C ydacTHeM
BOJIbI;

OOBSACHATH  CYIIHOCTh  3KOJOTHYECKHX  IMpoOiem,
CBSI3aHHBIX C 3arpsA3HEHHEM MPUPOTHBIX BOJ, CIOCOOBI
OUYMCTKHU BOJBI OT IPHUMECEH, MEpbl MO OXpaHe BOJ OT
3arpsi3HEHMS;

IJIAaHUPOBATh M OCYILECTBIATh Ha MPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTBHI, IPOBOJUTH HAONIOIEHNUS, AETaTh BHIBOIBI
0 pe3yJibTaTaM SKCIIEPUMEHTA;

clie10BaTh MpaBuiiaM 06e30macHoi padoThl B 1abopaTopuu
Npd  KCHOJB30BAHMM  XUMHUYECKOM  TOCyOsl U
000py1oBaHMS;

MPOBOJUTHh BBIYMCIEHUS C MPUMEHEHUEM MOHATHUSA
«MaccoBas J10JIsI BELIECTBA B PACTBOPEN;
KJIacCU(PUIIUPOBATh M3ydyaeMble BEIIECTBA IO COCTaBy W
CBOMCTBaM;
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e 00béMa, KOJMYECTBAa BEIIECTBA ra3a IO €ro H3BECTHOMY | ® COCTaBJIATH (OPMYIJIBI OKCHUIOB, KHCIOT, OCHOBaHHIA,
KOJINYECTBY BELIECTBA MM 00BEMY; COJIEH M Ha3bIBATh UX 10 MEKIYHAPOJHOU HOMEHKIATYPE;
e 00bEMOB Ta3oB MO YPaBHEHHIO PEAKUMU Ha OCHOBE 3aKOHA | ® TPOTHO3MPOBATH CBOWCTBA BEIIECTB HA OCHOBE OOILIMX
00BEMHBIX OTHOLIEHUH Ta30B; XMMHUYECKHUX CBOMCTB M3yUYEHHBIX KJIACCOB/TPYIII BEILECTB,
® C UCIOJIb30BAaHMEM IIOHATHUS «MaccoBasi J0Ji1 BELIECTBA B K KOTOPBIM OHU OTHOCSITCS;
pacTBope»; ® COCTaBJSAITb  MOJIGKYJISIDHBIE  YPaBHEHHUS  PEaKLMM,
® 10 YPAaBHEHMSIM XUMHUYECKUX PEAKIIUI. WUTIOCTPUPYIOIIUX XUMHYECKHUE CBOWCTBA M CHOCOOBI
MOJIyYeHHs BEUIECTB M3YYEHHBIX KJIACCOB/TPYMIL, a TaKXe
MOJATBEPXKIAIOLIUX TE€HETHYECKYI0 B3aUMOCBSI3b MEXKAY
HUMU;
® [POM3BOAUTH BBHIYMUCIEHHUS MO YPAaBHEHUSM XUMHYECKHX
peaxiui;
® [UIAHUPOBATh U OCYLIECTBIIATH HA MPAKTHUKE XUMHUYECKUE
HKCIEPUMEHTHI, IPOBOIUTH HAOIIOAEHUS, J1€J1aTh BBIBOJIBI
10 pe3yJIbTaTaM 3KCIEPUMEHTA;
®  cieJoBaTh MpaBuUiIaM 0e30mMacHoN paboThl B 1abOpaTopuu
IpU  HUCHOJb30BAaHMM  XMMHUYECKOM  mocyabl U
000pya0BaHuUS;
®  WCIOJB30BATh INPH BBHITOJHEHUH YYEOHBIX 3aJaHUNl U B
IIPOLIECCE MCCIEAO0BATEIbCKON AEATEIbHOCTH HAy4dHO-
MOMYJISIPHYIO  JIUTEPaTypy XHUMHUECKOIO COJAEp KaHMs,
CIIPaBOYHBIE MaTepUaIbl, pecypchl cetu «MHTepHETY;
®  BBICTpaMBaTh Pa3BEPHYTHIE MHUCbMEHHBIE U YCTHBIE OTBETHI
¢ onopoi Ha MH(pOpMAIMIO U3 y4eOHHMKA U CIIPaBOYHBIX
MaTepuaioB, TIpPaMOTHO  MCHOJb30BaTh  HM3yYEHHBIN
MOHATUMHBIN annapar Kypca XMMUH.
[lepuoanueckuii [lepBble MONBITKM KJIACCU(PUKALNNA XUMUYECKUX DJIEMEHTOB. | ® PpPacKpbIBaTh CMBICI NEPUOAMYECKOTO 3aKOHA;
3aKOH U [lonatne o Trpynmax CXOAHBIX JJIEMEHTOB (ILEJOYHbIE U | ® TIOHUMAaTh CYLIECTBOBaHME NEPUOJIUYECKOH 3aBHCHMOCTH
[lepuognueckast | MIETOYHO3EMENbHBIE METAJJIbl, TaJOreHbl, WHEPTHBIE TIa3bl). CBOMCTB XMMHUYECKHX 3JIEMEHTOB (M3MEHEHHUE paJnyCoB
cUCTeEMa DneMeHTBl, KOTOphle 00pa3yloT aM@oTepHble OKCHUIBI | aTOMOB U 3JIEKTPOOTPULIATEIBHOCTH) U UX COEAUHEHUN OT
XUMHYECKHX TUIPOKCHUBI. TMI0JIOKEHUS B IEPUOIUYECKON CUCTEME U CTPOSHHS aToMa;
anemenToB Jl. 1. [Tepnoanueckuii 3akoH. [lepuoauyeckas cuctemMa XMMUYECKUX | ®  YCTAaHABIMBAaTh CBA3b MEXAY IOJOXKEHHUEM JIIEMEHTA B
Menneneesa. anementoB  JI. WM. MengeneeBa. Koporkonmepuognas U MEePUONYECKON CHCTEME U CTPOEHUEM €ro aToMa (CocTaB
Crpoenue JnmHHONIepruoiHas ¢opmbl [lepuonuueckoil cucTeMbl XUMUYECKUX U 3apsiz sAapa, oOlee YMCiIo 3JIEKTPOHOB U pacipe/iesieHue
aTOMOB. snemenToB JI. . Menneneesa. Ilepuoasl u rpynmsl. Pu3ndecKuil WX I10 3JIEKTPOHHBIM CIIOSIM);
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XuMuueckas
CBSI3b.
OKHCIUTEIBHO-
BOCCTAHOBUTEILH
ple peakuuu (15

).

CMBIC TIOPSIIKOBOIO HOMEpa,
3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX szep. M3oTomsl.
OnekTpoHbl. CTpOCHHE IEKTPOHHBIX 000710Y€K aTOMOB TepBbIX 20
XUMUYeCKuX aneMmeHToB Ilepuommyeckonn cucremsr J[. M.
MengeneeBa. XapakTEpUCTUKA XUMHUYECKOIO JJIEMEHTA IO €ro
nosoxkenuto B Ilepunoguyeckon cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHsI paJnyca aTOMOB XUMHUYECKHX
JJIEMEHTOB, METAJUIMUECKUX W HEMETAJUIMYECKUX CBOMICTB IO
rpynmnaM u nepuojgaM. 3HadeHue Ilepumommueckoro 3akoHa u
[leproauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB ISl Pa3BUTHUS
Hayku U npaktuku. /. 1. MenneneeB — y4€HbIN U rpaXkJaHUH.

Xumunueckasi cBsi3b. KoBaneHTHas (moJisipHasi U HEIOJISIpHAs)
CBA3b. DJEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas
CBSI3b.

Crenenb  okucneHuss.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu. [Ipoiieccol okucieHust U BOocCTaHOBNIeHUA. OKUCTUTENN U
BOCCTAHOBUTEIH.

HOMEPOB II€pHOJa U TPYIIILI

XUMHYECKHI IKCIEPUMEHT: H3ydYeHHe oOpa3lloB BEIIECTB
METAJIJIOB U HEMETAIJIOB; B3aUMOJICHCTBUE TUAPOKCHIA ILIMHKA C
pacTBOpaMH  KHCJIOT M  IIEJIOYeH; TMPOBEJACHHE  OIMBITOB,

WJUTFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHne, peakiiuu pazioKeHHs, COSTUHEHNUS ).

IIPOTHO3UPOBATh XapaKTep U3MEHEHHUS CBOMCTB 3JIEMEHTOB
U HUX COCQUHEHHH 1O TIpynmaM U  [epuojaaM
IIeproanueckoil CUCTEMBI;

XapaKkTepu30BaTh XMMHUYECKUE JIIEMEHTHI MEPBBIX TPEX
NIEpUOJOB, Kalus, KalblLMs 10 MX IIOJOXKEHUIO B
[Tepuonuueckoii cucreme /; 1; Menneneena;

ClIeZIOBaTh MpaBmuiaM Oe3omacHoi paboTsl B JabopaTopun
IpU  UCMHOJB30BAaHUM  XMMHMYECKOM  mocyabl U
000pyI0BaHUS;

BBICTpauBaTh pPa3BEPHYTHIC MTUCHbMEHHBIEC U YCTHBIE OTBETHI
c omopoi Ha mH(pOpMaNHIO W3 Y4eOHHKA W CIIPABOYHBIX
MaTepuagoB, TPaMOTHO  HCMOJb30BaTh  HM3YUYCHHBIN
MOHATUHHBIN annapar Kypca XUuMuu;

PacKpbIBaTh CMBICT H3yYaeMbIX OHATUH;

OIIpeAEIATh BUJ XUMUYECKON CBA3H B COEAMHEHUN;
OTpEACIATh CTENEeHb OKHCICHUS XMMHUYECKOTrO AJIEMEHTa
1o GopMyJie €ro COeIMHECHHUS;
OTIPENICATh JJEMEHT (BEIIECTBO) —
3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIID;
OOBSCHATH  CYIIHOCTH  IPOLIECCOB
BOCCTAHOBJICHHUS;

COCTABJIATh  JJIEKTPOHHBIM OamaHc ¢ yd€ToM YuCia
OTJAHHBIX U MPUHSATHIX 3JIEKTPOHOB;
COCTaBIIATh ypaBHEHUE
BOCCTAHOBUTEILHON PEAKIINU;
WCII0JIb30BaTh IIPY BHIMOJIHEHUN YUEOHBIX 3a/1aHUN TEKCThI
yueOHHKa, CIPaBOYHblE MaTepuaibl (TMEPHOAUYECKYIO
cucremy xumudeckux snemeHtoB [I; UW; Menneneesa,
TabJIMIy PACTBOPUMOCTH KHUCJIOT, OCHOBaHMH U COJed B
BOJI€, MJIEKTPOXUMUYECKUH Pl HAPSKEHUI METaJIOB)
WCIOJIb30BaTh TPHU BBIIOJIHEHUU YYEOHBIX 3aJJaHUN U B
MpoLecce MCCIeA0BATEIbCKON EATeIbHOCTH HAy4YHO-
MOMYJISIPHYIO  JIMTEPATypy XMMHUYECKOTO COJEp)KaHUs,
CIIPaBOYHbIE MaTepualbl, pecypchl cetu «MHTepHETY.

OKHUCIUTCIIb H

OKHUCJICHUA n

OKHCIIUTCIBbHO-
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KonnuecTBo yueOHBIX 4acOB Ha TEMY MOXET BapbUPOBATHCA HA YCMOTPEHUE YUUTENA, HEU3MEHHBIM OCTa€Tcs o01ee
KOJIMYECTBO YaCOB Ha BECh T'OJl. 3 PE3EPBHBIX YPOKA NIPEIHA3HAYEHBI I CAMOCTOATEILHOIO PACIPEAEICHUS YUUTEIEM KOJIUMIECTBA
94acoB Ha TEeMaTUYECKUN KOHTPOJIb, HAa 0O0yUYeHHUE MOATOTOBKE 3JIEMEHTAPHBIX YUEOHBIX TPOEKTOB, HA PA3BUTHE YMEHHS MOJIb30BATHCS
CIPaBOYHOM JIUTEPATYpOM, B TOM YHCIIE B 3JIEKTPOHHOM Popme u B cetu « IHTEepHET».

10 kaacce

(2 4. B Hef1eJ110, BCEro 68 4., u3 HUX 4 4. — pe3epBHOE BpeMsi)

Pa3gennl

KOJIMYEeCTBO
4acoB,
OTBOJIHMMOE HA
HX U3yYeHue

NporpaMmbl, U

OcHOBHOe coiep:KaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4al0IIMXCH

BemectBo
XUMHUYCCKasT
peakmus. (15 4.)

u

[lepnonnueckuit 3akoH. Ileproauyeckas cucreMa XUMUYECKUX
anemenToB /I. 1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH
B M3MEHEHMM CBOMCTB XHMMMUYECKHX JJIEMEHTOB IIEPBBIX TpPEX
NEPUOJOB, KalMsl, KalblUsl U UX COEIUHEHUN B COOTBETCTBUM C
II0JIO)KEHHUEM JIEMEHTOB B Ileproanueckoil cuCTeMe U CTPOEHUEM
UX aTOMOB.

CrpoeHne BemlecTBa: BHJAbl XMMHYECKON CBA3M. THIbI
KPUCTAITIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BeLIECTBa OT
TUIA KPUCTAJUIMYECKOM PEIIETKY U BUJJA XUMUYECKON CBA3H.

Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYECKUX BEILECTB
(MeXlyHapoJHas U TpUBHAJIbHASA). XMMHUECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHUH,
IEHETUYECKas CBS3b HEOPraHMYECKHUX BEIIECTB.

Knaccupukanus XUMHYECKHX peakuuid 10  Pa3IuYHbIM
IpU3HaKaM (10 YMCITy U COCTaBY YYaCTBYIOIINUX B PEaKI[MH BEILECTB,
no TeraoBoMy 3(¢eKTy, Mo H3MEHEHUIO CTEeNeHeW OKHCICHHS
XUMHUYECKHX  3JEMEHTOB, IO O0paTMMOCTH, IO  YYacCTHIO
KaTajan3aTopa). JK30- u SHAOTEPMUYECKUE  PEAKIIHH,
TEPMOXHUMHUYECKHUE YPABHEHUS.

[lonsiTne o ckopoctu xumuyecko peaxkuuu. [lonsiTue 006
0o0paTUMBIX M HEOOpaTUMBIX XMMHUYECKHX peakiusx. [lonsrue o

XapakTepu30BaTh XUMHUYECKUE BJIEMEHTBI MEPBBIX TPEX
MEPpUOJIOB, KaJIUS W KAJIbIUA IO HUX IOJOXKECHHUIO B
[Tepuonuueckoit cucreme J; 1; Menneneena;
KIIAaCCU(UIIUPOBATh W  HA3bIBaTh  HEOPTraHUYECKHE
BEILECTBA N3YUYEHHBIX KJIACCOB;

OIMCKLIBAThL OOIUME XHMHUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CBOMCTBA IPUMEPAMU
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEAKIIHIL;

ONpPENENATh  BUI  XHMHYECKOW  CBA3U U
KPUCTAJUIMYECKON PEIIETKU BEIIECTBA;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX
CTpPOCHMUS,

pPacKpbIBaTh CMBICI M3Y4YaeMbIX IOHATHH U IPUMEHATH
STH TOHATHS TPU OINKHCAHUU CBOWMCTB BEIIECTB M MX

THUII

IIpEBpAILCHUI;

KJIAaCCU(UIIUPOBATh XMMUYECKUE PEAKIINH 110 Pa3IMYHBIM
IIpU3HAKAM;

YCTaHABIMBATH 3aBHUCHUMOCTh CKOPOCTH XMMHYECKOMN

pCaKkuu OT pa3JIMYHBIX (I)aKTOpOB;
IMPOrHO3NpPOBATH BO3MOXKHOCTHU NNPOTECKAHNUA XUMHUYCCKUX
HpeBpaIlIeHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX;
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TOMOT€HHBIX M T'€T€POreHHBIX peakuusx. [lowamue o xumuueckom
pasHosecuu. Paxmopwvl, GAUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxkyuu u noI0HCeHUe XUMULECKO20 PAGHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUM, 3JIEKTPOHHBIN
OajlaHC OKHUCIUTENIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBiieHne
YPaBHEHUN  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUMid ¢
UCTIOJIB30BAaHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopus HNEKTPOIUTUYECKON IUCCOLUMALMU. DJIEKTPOJIUTHI U
HedIeKTpoauTel. Kartuonel, aHumoHbl. MexaHus3M Jauccouluanuu
BELECTB C pPa3JW4YHbIMM BHUJIAMH XUMHUYECKOW CBsA3U. CTeneHb
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu uwoHHOrO OOMEHa. YCIIOBUS TNMPOTEKAHHS DPEaKIIHii
MOHHOTO OOMEHa, IMOJHbIE U COKpalll€HHbIE MOHHBIE YpaBHEHUS
peaknuii. CBoOWCTBa KHCJIOT, OCHOBAaHMM U COJIEM B CBETe
MPEJCTaBICHUI 00 3JIEKTPOJIUTUYECKON JICCOLIMALUH.
KauecTBeHHbIE peakiu Ha UOHBL. [lonsamue o euopoause coneu.
XMMHYECKHIl JKCINEePUMMEHT: O3HAaKOMJIIEHHE C  MOJCIAMHU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEUIECTB — METAJIJIOB
U HeMeTauloB (rpadura M anMmasa), CIOKHBIX BEUIECTB (XJIopHja
HATpUs); HCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKON
peakuuMyu OT BO3JEHCTBUSL DPA3IUYHBIX (PAKTOPOB; HCCIEIOBaHHE
AIIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB, MTPOLIECCa JUCCOLUALUN
KHCJIOT, TIeJo4er W  coyied  (BO3MOXXHO  MCIOJB30BaHHUE
BHUJICOMATEPHAIIOB); IIPOBEJEHUE ONBITOB, HJUIIOCTPUPYIOLINX
NPU3HAKU TMPOTEKaHMsI PEaKlIMil MOHHOro oOMeHa (oOpazoBaHUE
ocajaka, BblAeNeHWe Tra3a, oOpa3oBaHHE BOJbI);  OIIBITOB,
WUTIOCTPUPYIOLINX TNPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX
peakuuii  (ropeHue, peakUUd  PA3JIOKEHUs, COEIUHEHUS);
paclio3HaBaHME  HEOPraHMYECKUX  BEIIECTB € IMTOMOIIBIO
KaYeCTBEHHBIX PEaKIMi HAa MOHBI; PEHICHHE SKCIIEPUMEHTAIbHBIX
3azad.

IIpakTHyeckue padoTsbi:
Ne 1. Pemenne sxcniepuMeHTaIbHBIX 334a4 10 TEME.
Boruuciienus:
® KOJIMYeCTBa BeUIeCTBAa, 00BEMA M Macchl peareHTOB MJIU

ONpeNENsATh OKUCIUTENb U BoccTaHoBUTeNb B OBP;

COCTaBJIATh 3JIEKTPOHHBII OalaHC peakiuy;

IIPOU3BOJUTH BBIYMCIICHUS 10 XUMUYECKUM YPAaBHEHHUSM;
PacKpbIBaTh CMBIC U3Y4YacMbIX ITOHATUH, a TAKKE CMBICIT
TEOPUU JIEKTPOJUTHUECKOHN AUCCOLUALINH;

OOBSICHATh MPUYMHBl  JIEKTPOIPOBOJHOCTH
pacTBOpPOB;

COCTaBIIATh YPAaBHEHUS JUCCOLMALUHN KUCIIOT, IIEI0YEH U
COJICH, TTOJIHBIC
U COKpAILEHHBIE MOHHBIE YPAaBHEHHS XMMUYECKHUX PEAKLUI
HOHHOTO OOMeEHa;

IUIAHUPOBATh U OCYILECTBIATh HA IPAKTUKE XUMUYECKHE
HKCIEPUMEHTHI, IIPOBOJAUTH HAOIIOCHHS, JICJIaTh BBIBOIBI
II0 pe3ysIbTaTaM KCIEPUMEHTA;

CJIeZIOBaTh MpaBmiiaM 0e3omacHoi paboTel B 1aboparopuu
IpY  WCIOJB30BAHMM  XMMHMYECKOM  TOCYyAbl  H
o0opy10BaHus;

IIPOU3BOJUTH BBIYUCIICHUS 10 XUMUYECKUM YPABHEHHUSM;

BBICTpAauBaTh pa3BEPHYTHIE IMHCbMEHHBIE M  YCTHBIE
OTBETHl C OINOpo Ha HH(OpMaluI U3 y4yeOHUKA U
CIpPaBOYHBIX MaTEpUajoB, TPaAaMOTHO HCIOJIb30BAThH
M3Y4YEHHBIN MIOHATUIHBIN almapaT Kypca XUMHUH;

MCIIOJIb30BaTh MPH BBIIIOJIHEHUU Y4YeOHBIX 3aJaHUNA U B
MIPOLIECCE HCCIIEOBATENIbCKON  IEATEIBHOCTH HAy4HO-
MOMYJISIPHYIO JINTEPaTypy XHUMHUYECKOTO COJAEpKaHMS,
CIPaBOYHbIE MaTepualbl, pecypchl cetu «IHTepHET».

BOJHBIX
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IIPOJYKTOB 10 YPaBHEHUSIM XUMUYECKUX PEAKIUI;
® 110 YPAaBHEHUSIM XMMHUYECKUX PEAKLUH.

Hemeramnel u ux
coenunenus. (35

9.)

OO0mast xapakTepucTuka ramoreHoB. OcCoOEHHOCTH CTpPOCHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHue WU
¢u3mueckue CBOICTBa MPOCTBIX  BEIIECTB raJIOreHOB.
XUMHUYECKHEe CBOMCTBA Ha IpuMepe Xjopa (B3aumoaeicrBue c
MeTajlJlaMHM, HeMeTajulaMu, mienodamu). XisopoBopopon. CoisiHas
KHCJIOTa, XWMHUYECKHE CBOMICTBA, IOJlydy€HHE, I[PUMEHEHHE.
JelictBue xJiopa MW XJOPOBOJAOpPOAA HAa OPraHU3M YEJIOBEKA.
Baxxuelinme XI0puibl U X HAXOXKAECHUE B IPUPO/IE.

O61as xapakrepucTtika 31eMeHToB VIA-rpynmnbsl. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIEHU OKUCIICHHS.

CrpoeHue u Qu3nyeckue CBONCTBA MPOCTHIX BELIECTB — KHCIIO
pola U cepbl. AJUIOTPOIIHbIE MOAM(DUKALMU KHCIOPOJa U CEpBhI.
XuMudeckue cBorcTBa cepbl. CepoBOaOpOI, cTpoeHue, (pru3uveckue
U XUMHYeckue cBoicTBa. OKCHABI cepbl KakK MpeiCTaBUTEIH
KHACJIOTHBIX OKCUAOB. CepHast KHCIIOTa, (PU3MUECKUE U XUMHUYECKHE
cBoiicTBa (OOIIME Kak NpeACTaBUTENsd Kjacca KUCIOT |
cnenuduueckue). XUMHUYECKHE PEaKIUHU, JeKallue B OCHOBE
OPOMBIIIJICHHOTO ~ croco0a  MOJIyuyeHHsl  CEepHOM  KUCIOTBHI.
[Tpumenenne. Conu CepHOl KUCIOTHI, KaUECTBEHHAsl peaklus Ha
cyabdar-uoH. HaxoxneHnue cepbl U €€ COEAMHEHHH B IMPHUPOJIE.
XVUMHYECKOE 3arpsi3HEHHE OKpY’Kalollell cpeabl COeAMHEHUSIMU
cepbl (KHUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO37yXa U BOJOEMOB),
CIOCOOBI €ro NPe0TBPAIICHHUS.

OO0mrast xapakTepucTuka 31eMeHToB VA-rpynnbsl. OcoO0eHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHUS.

A30T, pacipocTpaHeHue B MpHUpoJie, GU3NUECKUE U XUMHUECKHE
cBoiictBa. KpyroBopot a3zora B npupoje. AMMHAK, €ro pu3nyecKue
U XMUMHYECKHE CBOHCTBa, moiydyeHue u mnpumeHenue. Comau
aMMOHWUS, UX (U3MYECKUE U XUMHYECKHE CBOWCTBA, MPUMECHEHHE.
KadecTBeHHast peakuus Ha MOHBI aMMOHHUsS. A30THasi KUCJIOTa, €€
nojiyueHue, (uU3NYecKue W XUMHYECKHe cBoHcTBa (oOmiue Kak
IpeCTaBUTENs KJlacca KUCIOT U cnenuduyeckue). Mcnonb3oBanue
HUTPATOB M COJICH aMMOHUS B KQUeCTBE MHUHEPAIBHBIX YI00PEHUII.

OOBSICHATB 001IHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
HEMETAVIOB M MX COEAMHEHUH B Mpejenax Malblx
MEPUOJIOB U TIaBHBIX noArpynn [leproanyeckoit cucTemMbl
XMUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHSI UX aTOMOB;
XapaKTepu30BaTh (U3UUYECKUE U XUMHUECKHE CBOMCTBA
IIPOCTBIX BELIECTB TaJOreHOB (Ha IpuUMepe XJopa) U
CIIOKHBIX BEIIECTB (XJIOPOBOAOPOJA, XJIOPHUAA HATPHS),
Croco0bl MX MOJIy4E€HUs, NPUMEHEHHE M 3HaueHUEe B
MPUPOJIE U )KU3HU YETIOBEKA;

OIpeNieNATh I'aJOreHUI-NOHBI B PaCTBOPE;

IUTAHUPOBATh U OCYIIECTBIISITh HAa MPAKTUKE XUMHUYECKHE
9KCHEPUMEHTBHI, IPOBOAUTH HAOIIOCHHUS, IeJIaTh BBIBObI
0 pe3yJIbTaTaM dKCIIEPUMEHTA;

OOBSICHATH O0ILIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
a1eMeHTOB VIA-rpynnbl M HX COEAVMHEHUN € YYETOM
CTPOEHUS HX aTOMOB;

XapaKTepu30BaTh (U3UUECKUE W XUMHUYECKHE CBOWMCTBA
IPOCTOrO  BeIleCcTBAa cepbl M €€  COEJUHEHUH
(cepoBoiOpo/ia, OKCHJIOB CEpbl, CEPHOW KHUCIOTHI,
cyab(aroB), CnocoObl MX TMOJXY4YEHHUs, MPUMEHEHHE U
3HAa4YCHHE B IPUPOJIC U KU3HU YEIIOBEKA,;

OIpeNieNATh HaJln4uKe Cylb(aT-HOHOB B PaCTBOPE;
OOBSICHATH ~ CYIIHOCTh  DJKOJIOTUYECKHX  TpoOJeM,
CBSI3aHHBIX C MepepabOTKON COETMHEHUH CepBhI;
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B MI3MEHEHUH CBOICTB
JJIEMEHTOB

VA-Tpynnbl M1 UX COEJUHEHHH ¢ y4€TOM CTPOEHHUS HUX
aTOMOB;

XapakTepru30oBaTh (U3NYECKHE W XUMHYECKHE CBOWMCTBA
MPOCTHIX BELIECTB a30Ta U ¢ochopa U UX COEIUHEHUH
(aMMmaxa, conieii aMMOHUS, a30THOW KUCIIOTHI, HUTPATOB,
okcuaa Gocdopa(V) u dpochopnoit kuciaotsl, GpocdaTon),
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XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpeabl COCIUHEHUSIMU
a3oTa (KUCIIOTHbIE JOXKIM, 3arpsS3HEHHE BO3/yXa, IIOYBBI MU
BOJIOEMOB).

®docdop, ammorponubie Mmoaudukanun Gochopa, puznueckue u
xummudeckne cporictBa. Okcun pochopa(V) u dhocdopHas kucnora,
du3nyeckue U XUMUYECKUE CBOICTBA, nostyueHue. Vcrnonb3oBaHue
¢dochaToB B kKauecTBE MUHEPAIBHBIX YA00PCHHN.

OO6mras xapakTepucTrka 3J1eMeHTOB [VA-rpynmbsl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCICHUS.

VYriaepon, amuIOTpONHble MOAM(UKALMH, PaclpOCTpPaHEHHE B
npupone, (u3MUecKHe M XUMHYECKHE CBOHCTBA. AjacopOuus.
KpyroBopor yriepoga B mnpupoge. Oxcuabl yriaepoja, uX
¢u3nveckne MW XUMHYECKHME CBOMCTBA, [EHCTBHE Ha JKUBBIC
OpraHU3MBl, OJIy4E€HUE U IPUMEHEHHE. DKOJOTHUECKUE TPOOIeMbI,
CBsA3aHHbIE ¢ okcuaoM yriepona (IV); rumoresa riobaibHOTrO
HOTEIUICHUS KJIMMaTa; apHUKOBBIN A3 GeKT. YTroabpHas KUCI0Ta U e€
COJIM, UX (U3NYECKUE U XUMHUYECKHE CBOMNCTBA, IOJyYE€HUE HU
npuMeHeHue. KauecTBeHHas peakuus Ha  KapOOHAT-HOHBI.
Hcnonp3oBaHne kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHBIC MOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O
COEMHEHUSX yriepoja (MeTaH, 3TaH, STHJEH, alleTUJIeH, 3TaHoJ,
[NIMLIEPHUH, YKCYCHAsl KUCIIOTA). MIX cocmas u xumuueckoe cmpoenue.
[TonsTHE O OMONOTMYECKM Ba)KHBIX BEILECTBAX: >KHUpax, Oenkax,
yIaeBoJax — M HUX pPONM B JKU3HU 4YelloBeka. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHU.

KpemHuii, ero ¢pusnueckue 1 XuMHUECKUE CBOMCTBA, MOJyYCHHE
u npumenenue. CoeauHeHus KpeMmHHUs B npupone. OOmue
npezcTaBieHus 06 okcuae kpemuus (IV) u kpeMHUEBON KHCIOTE.
Cunmkatel, WX  WCIOJNB30BaHHWE B OBITY,  MEIWIIMHE,
IIPOMBIIIEHHOCTH.  BaogicHetiwiue cmpoumenvhvle Mamepuabl:
Kepamuka, cmekno, yemenm, OemoH, oicenezobemon. Ilpobremvi
0e30nacHo2o0  UCNONL306AHUA CMPOUMENbHBIX MAMeEPUaios 8
NOBCEOHEBHOU IHCUSHUL.

XHMHYECKHIl IKCIIePUMEHT: U3yyeHHe 00pa3lioB HEOPraHUYECKUX

CHOCOOBl MX TOJNy4EHHUs, NMPUMEHEHHE M 3HAaYCHUE B
IIPUPOJIE U )KU3HU YETIOBEKA;

OTIpeNieNATh HOHBI aMMOHUS U (pocdaT-nuoHbI B pacTBOpE;
OOBSICHATH  CYIIHOCTb  OJKOJIOTMYECKUX  IpoOieM,
CBSI3aHHBIX C HAXOXKJIEHUEM COEIMHECHUN a30Ta u Gochopa
B OKpY>Karolen cpeae;

OOBSICHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
a7eMeHTOB [VA-rpynmel U UX COCIUHEHUH C Y4ETOM
CTPOEHMS UX aTOMOB;

XapakTepu30BaTh (U3UUECKUE U XUMHUYECKHE CBOMCTBA
MIPOCTBIX BELIECTB YIJIEPO/ia U KPEMHUS U UX COETUHEHUM
(OKCUAOB yriepojaa, YrojibHON KHCIIOTbHI, KapOOHATOB,
OKCHJIa KPEMHHUS, KPEMHUEBOH KHCIOTbI, CHIJIMKATOB),
Croco0bl MX TMOJy4EHHUs, NPUMEHEHHE U 3HAYeHHE B
MIPUPOJIE U KU3HU YEIIOBEKA,

orpenenaTh KapOOHAT- U CHJIMKAT-HOHBI B PaCTBOPE;
OOBSICHATh ~ CYIIHOCTh  JKOJIOTUYECKHX  TpoOJeM,
CBSI3aHHBIX C HAXOXICHMEM YIJIEKHCIOrOo Ta3a B
OKpYXaIOIEH Cpee;

WITIOCTPUPOBATh B3aUMOCBS3b HEOPraHNMYeCcKuX
COEIMHEHUH yIiiepoJia U OpraHu4eCKUX BEIECTB;
IUTAHUPOBATh U OCYIIECTBIIATh Ha MPAKTUKE XUMHUYECKUE
SKCIIEPUMEHTHI, TPOBOAUTH HAOJIOEHUS, AETIaTh BHIBOJIbI
0 pe3yJIbTaTaM KCIIEPUMEHTA;

cleoBaTh npaBuiaM Oe3onacHoi paboTsl B 1abopaToOpuu
P  WCIOJNB30BAaHMM  XMMHUYECKOHM  TOCyAbl  H
o0opypoBaHus;

MIPOU3BOJINTH BHIYMCIICHHUS TI0 XUMHUYECKUM YPABHEHUSIM;
BBICTPAaWBaTh pa3BEPHYTHIE MHUCbMEHHBIE M YCTHBIE
OTBETHl C OMOpOoH Ha HHPOpMALUI0 U3 Yy4eOHUKA U
CIPABOYHBIX  MaTE€pHajoB, TIPaMOTHO  HCIIOJIb30BaTh
W3YYEHHBIN NOHATHITHBIN ammapaT Kypca XUMHUH;
UCIOJIb30BaTh MPU BBHINMOJHEHUH YYEOHBIX 33aJaHUNA U B
MPOLIECCE HCCIIEIOBATEIbCKONW JIEATEIbHOCTH HAay4HO-
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BEIIIECTB, CBOMCTB COJISTHOM KHCIIOTHI; TIPOBEJCHHE KaueCTBEHHBIX
peakiuuii Ha XJOPUA-MOHBI U HAOJIOACHHE TPU3HAKOB HX
MPOTEKAHUS; OMBITHI, OTpPaKAIIUe (U3MUECKUE U XUMUUYECKUE
CBOICTBA raJIOTEHOB M UX COCAMHEHUN (BO3MOYKHO MCHOJIB30BaHUE
BUJCOMATEPHUAJIOB); O3HAKOMJICHME C oOpa3uamMu XJIOPHIOB
(rajoreHusI0OB); O3HAKOMJIEHWE C oOpasmamMu cepbl Hu e
COCAMHEHUSIMH (BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB);
HaOmo/leHue Tmporecca OOyriauBaHUS caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHON KHUCIIOTBI, HM3yYEeHHE XUMHUYECKHX
CBOMCTB  pa30aBJICHHOM  CEPHOM  KHUCJIOTHI,  IPOBEIACHHUE
Ka4eCTBEHHOW peakuuu Ha cynb(ar-uoH U HaOII0/IeHNe MpU3HAKa
e€ MpoTeKkaHus; 03HAKOMJICHHE C (PU3HMUECKUMU CBOWCTBAMU a30Ta,
dochopa wm wHX coemuHEHWH (BO3MOXKHO  HCIOJH30BaHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHUI;
NOJydeHne, coOWpaHue, paclo3HaBaHWE W H3YYCHHE CBOMCTB
aMMHaKa; MpoBeJeHIEe KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U
dochar-non wW  HW3yYEHHE  TPU3HAKOB WX  IMPOTEKAHHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbIO
(BO3MOKHO HCITOJIb30BaHKUE BUACOMATEPHAJIOB); U3yUYeHHE MOJICICH
KPUCTAINIMYECKUX  pemEToK  anmasza, rpaduta, QyiepeHa;
O3HAKOMJICHHE C TIPOLIECCOM aJCOPOIMHM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M yCTPOWCTBOM MPOTHUBOTa3a; MOTyYeHHE,
coOupaHue, pacro3HaBaHNE U U3YYEHUE CBOMCTB YTIIEKHCIIOTO Ta3a;
MPOBEJICHNE KaUeCTBEHHBIX peakllnii Ha KapOOHAT- M CUITMKAT-HOHBI
U W3y4YeHHE TPU3HAKOB WX NPOTEKAHUS; O3HAKOMJICHHE C
MIPOYKIHMEN CUJIMKAaTHOM IIPOMBIIUIEHHOCTH; pelienue
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHelne HeMeTasulbl 1 UX
COCIIMHEHUSD).
JleMoHCTpanum:
e Bujeomarepuainbl: TaJIOTEHBI U KX COSTUHEHHS.
e (OOpa31bl XJIOPHUIOB.
o Komnekuun (BugeoMaTepuanbl): cepa u e€ CoeqMHEHUS.
e OOyrimBaHMe caxapa TMOJ JCHCTBHEM KOHIICHTPUPOBAHHOM
CEpHOM KUCIIOTBHI.
e Komnekuuu: ¢ochop M uX coenuHeHus. Bzaumopeiictue

MOMYJSIPHYIO JINTEPaTypy XHUMHUYECKOTO COACpKaHMS,
CIIpaBOYHBIE MaTepHaJIbl, pecypcsl ceTu «HTepHeT.

41




KOHLICHTPUPOBAHHOM a30THOU KUCJIOTBI C MEJIBIO.
e Mogenu KpHUCTAIUIMYECKUX PEIETOK — aliMasa,
MOJIEKYJIBI QyJIIepeHa.
e AjcopOuus pacTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YTIEM.
IIporuBoras.
e Bujneomarepuansl: CUJIMKaTHas TPOMBIIUIEHHOCTb.
e Mojenu MOJIEKYJI OPraHMYECKUX BEIECTB.
IIpakTnyeckue padboTbi:
Ne 2. TTonmyuenue constHOM KMCIIOThI, U3yUEHHUE €€ CBOMCTB.
No3. [lonyueHne aMmMHaKa, U3y4eHUE €ro CBOMCTB.
Ned4. Tlonyuenue yrnekuciioro rasa. KauecTBeHHass peakius Ha
KapOOHaT-HOH.
No5. Pemenune skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe « HemeTramibn.
Beruncienus:
® 110 YPAaBHECHMSIM XUMUUYECKUX PEAKIIUH, €CIIN OJIMH U3 PEareHTOB
JIaH B U30BITKE;
® O00BEMOB Ta30B 10 YPAaBHEHHUIO PEAaKIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIECHHH T'a30B;
® 110 ypPaBHEHUSIM XUMUYECKUX PEAKIIUA;
MacCOBOM J0JIM BBIXOJa IPOYKTa PEaKLUU;
® 110 YPAaBHEHMSIM XUMHUUYECKUX PEAKIIUH, €CIIN OJIMH U3 PeareHTOB
JIaH B BUJIE BOJHOT'O pacTBOpa C M3BECTHOW MAacCOBOM J0Je

rpadura,

MerTasnbl U ux
coenuHeHMs. (9

q.)

OO6111ast XapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUU UX M0JIOKEHUA B [leprognueckoii cucTeMe XMMHUYECKHUX
anemenToB J[. M. MengeneeBa u crpoeHust aromoB. CtpoeHue
METAJIJIOB. Merannndeckas CBA3b " MeETaJIIINYECKast
KpUCTAJIIIMYECKAasl peréTKa. DIeKTPOXUMUYECKUH Psil HAalpsKEHUH
Mmeta jJ0B. Pu3znyeckre 1 XMMUYEeCKHe CBOMCTBa MeTauioB. Obmue
crocoObl nostyueHust MetawioB. [loHATHE O KOPpO3UM METAILIOB,
OCHOBHBIE CHOCOOBI 3alIUTHl MX OT Koppo3uu. CrjiaBbl (CTaib,
YYyT'yH, IIOPANIOMHHHM, OpoH3a) M HX NpUMEHEHHE B OBbITY U
IIPOMBIIIJIEHHOCTH.

[I{erounsle MeTauibl: nojoxkeHue B [lepmoandeckoil cucreme
xumuueckux snemenTos J[. . MeHaeneesa; CTpoOCHUE UX aTOMOB;
HaxoXkJaeHue B npupoje. Pusnueckre 1 XMMHUYECKHe CBOMCTBA (Ha

PacKpBIBATh CMBICIT H3yYaeMBbIX IMOHSATHI U IPUMEHSTH ITH

MOHATHSL TP ONHCAHMM CBOWCTB BEUIECTB U HX
MIpEBpAICHUI;

OOBSICHATD O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
AJIEMEHTOB-METAJIOB M HX COSAMHEHUH C Y4ETOM CTPOSHUS
WX aTOMOB;

XapaKTeprU30BaTh CTpOeHHuE METAaJUIOB,
(u3MUecKre U XUMUYECKUE CBOKWCTBA METAILJIOB;
XapaKTEePU30BaTh OOIIHME CIIOCOOBI TOYYCHHS METAIIOB;
00BSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
AJIEMEHTOB-METAIUIOB B TPYNNaxX W HMX COCTUHEHHH C
y4ETOM CTPOEHUS UX aTOMOB;

o0mue
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npuMepe HaTpus U Kaius). OKCUIbI U TUIPOKCUBI HATPUS U KaJIusl.
[TprMeHeHre MEeTOYHBIX METAJUIOB U UX COEIMHEHUH.

[IlenoyHO3€EMeENbHBIE METAJIBI MArHUI U KaJIbLIUI: NIOJIOKEHUE B
[lepuonnueckoid cucrteme XuMuueckux anemenros /. .
MenzeneeBa; CTpOEHHE HX aTOMOB; HAXOXKIEHUE B IPUPOJE.
Ouznyeckue U XUMHUYECKHME CBOWCTBA MarHus U KaJbLUs.
Baxneiimne coenuHeHuss Kalblusl (OKCHJ, THAPOKCUI, COJIH).
KécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii:  nonoxenue B Ilepumomumueckoir  cucreme
xumuueckux siemeHtoB J[. M. MeHnpaeneeBa; cTpoeHHe aToma;
HaxoxjaeHue B mnpupozge. dusmyeckue M XHUMUYECKUE CBOMCTBA
amoMuHus.  AMQOTepHBIE CBOWMCTBA OKCHAAa M THAPOKCHIA
AIFOMUHUS.

Kenezo: monoxkenue B Ilepuoanueckoil cucreMe XUMHYECKHX
anemeHToB [[. M. MeHnneneeBa; CTpOoeHHE aToma; HaXOXKICHUE B
npupone. Puznueckue U XUMUYECKUE CBOMCTBA kene3a. OKCUbL,
ruapokcuabl u conu xenesa(ll) u xenesza(Ill), ux cocras, cBoiicTBa
U TIOJTyYeHHUE.

XHMMHYeCKHIl IKCIIePUMEHT: 03HaKOMJIEHHE C 00pa3lamMu MeTa-
JOB M CIUIaBOB, HX (U3MYECKMMH CBOWCTBAMHU; HW3Y4YCHHE
pe3ysnbTaToB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHANIOB), OCOOCHHOCTEW  B3aMMOACHCTBHS  OKCHJA
KaJgplusi M HaTpus C BOJOM (BO3MOXKHO HCIOJB30BaHUE
BHUJIEOMATEPHUAIIOB); MCCIIEJOBAHUE CBOMCTB KECTKOW  BOJIBI;
Ipolecca ropeHus kene3a B KUCIopoie (BO3MOKHO HCIIOJIb30BAHNE
BHUJICOMATEPHAIIOB);  MPU3HAKOB  MPOTEKAHUSI  KauyeCTBEHHBIX
peaxiuil Ha HOHBI (MarHus, Kby, aTFOMUHUS, IUHKa, xene3a(ll)
n xeneza(lll), memau(Il)); HabmroneHne M OMHMCAHHME MPOLIECCOB
OKpalllMBaHUs IUIAMEHM WOHAMHM HaTpUsl, Kalusl U KaJbLHs
(BO3MOXHO HCIIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEI0BaHUE
aM(pOTEpPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS U TUAPOKCUIA ITUHKA;
pellleHne SKCIEepUMEHTAIbHBIX 3amad o Teme «Baxueiimue
METaJUIbl U UX COCAUHEHUS.

JdemoHcTpaumuu:

o (3HAKOMJICHHE C 06pa3uaMH MCTAJIJIOB W CIIJIaBOB, HX

XapakTepu3oBaTh (U3NYECKHE M XMMHUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB METANIOB U MX COEIMHEHUN (OKCHUIOB,
THUAPOKCUIOB,  COJEH), CrmocoObl HX  IONXYyYCHHS,
IIPUMEHEHUE U 3HAYECHUE B IIPUPOJIE U KU3HU YEIOBEKA;
pacrno3HaBaTh ¢ OMOILBIO KAUECTBEHHBIX PEAKLUN HOHBI
METaJJIOB (MarHus, aJlOMUHUS, [IMHKA, JKeJe3a, MeIH);
OOBSICHATH 3aBUCUMOCTh (PM3NYECKUX CBOWCTB METAJUIOB
OT BUJIa XUMHUUYECKOU CBSI3U MEXKIY UX aTOMaMHu;
HAOMIOAAaTh M ONUCHIBATh XHUMHYECKHE pEaKUUu C
IIOMOIIIBIO ECTECTBEHHOT'O S3bIKA U SI3bIKA XUMUU;
HaOMIOAAaTh  JAEMOHCTPHPYEMBIE M CaMOCTOSITEIHHO
MIPOBOJIUMBIE OTIBITHI;

ONMCHIBATh CBOMCTBA M3y4YaeMbIX BEIIECTB HAa OCHOBE
Ha0JI0/IEeHUH 32 UX MPEeBPALICHUSIMHU;
JIOKa3bIBaTh  aM(OTEpHBIH  XapakTep
rUAPOKCHI0B amtoMuHus u xene3a(lll);
CpPaBHMBATh OTHOILIEHUE U3YYaEMbIX METAIIOB U OKCUIIOB
METaJUIOB K BOJE;

CpPaBHUBATHh OTHOIIEHUE TUAPOKCHUIOB HATPUSI, KATbIUs U
AIIOMUHHUS K PACTBOPAM KHUCIIOT U IIEJIOYEH;
pacro3HaBaTh OMBITHBIM MYTEM TUIPOKCUA-HOHBI, HOHBI
Fe2+ u Fe3+;

cleoBaTh IpaBuiiaM Oe30macHoi paboThl B JabopaTopuu
Npd  HUCHOJB30BAaHUM  XUMHUYECKOM  TOCYIObl U
o0opy1oBaHus;

MIPOU3BOJUTH BBIYUCICHUS 110 XUMHUYECKUM YPaBHEHUSIM;
WCIIOJIb30BATh MPH BHIMOJHEHNUN YI€OHBIX 3aJaHUN TEKCTHI
yueOHUKa, crpaBouHble Marepuansl (Ilepuoanueckyro
cucremy xumudeckux sinemeHtoB [l; W; Menzaeneesa,
TaOHIly pacTBOPUMOCTH KHCIIOT, OCHOBaHUH U COJCH B
BOJIE, DJIEKTPOXUMHUYECKUH Psijl HAPSX)KEHU METAJUIOB);
WCIIOJIB30BaTh TPU BBHITIOJHEHUN YYEOHBIX 3aJaHUN U B
IIPOLIECCE HMCCIIEAO0BATENbCKON JEATEIbHOCTH HAy4YHO-
MOMYJISIPHYIO  JIMTEPATypy XHUMHUECKOIO COJAEp KaHMUs,
CIIpaBOYHbIE MaTEpHaJIbl, pecypchl ceTu «HTepHeTY.

OKCHUJ0B n
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¢usnyeckumMu  cBodicTBamMu.  Mogenu
pPELIETOK METAJIOB.
e Bujeomarepuanbl: KOPpO3Usi METAILIIOB.
e B3saumojeiicTBue HaTpusi ¢ BOJoM. OKpallMBaHHWE IJIaMEHU
MOHAMU HATpHS U KaJusl.
e OkpalmMBaHHe MIAMEHU HOHAMH KaJIbIIUS.
e BiaumoneiicTBre OKCHIA KAJIBIUS C BOJIOM.
e Bujeomarepuaibl: TOPEHUE Kelle3a B KUCIOPOJIE U XJIOpE.
IIpakTuyeckne padoThbi:
No 6. XKEcTKOCTb BOJIbI M METO/IbI €€ YCTPAHEHUS.
Ne 7. PemieHune 3kcriepuMeEHTaIbHbBIX 33/1a4 110 TeMe «MeTaiuibly.
Boruucienus:
® 10 YPaBHEHUSIM XUMUYECKUX PEAKIUH, €CITU OJUH U3 PEarcHTOB
JIaH B U30BITKE WU COJCPIKUT MPUMECH;
® MAacCOBOM JI0JIM BBIXOJIa TPOIYKTa PEaKIIUu;
® [10 YPaBHEHUSIM XMMUUYECKUX PEAKIIUMA, €CJIU OJIMH U3 PEareHTOB
COJICPKUT IPUMECH.

KPpUCTAJTINIMICCKUX

Xumust
OKpYKaroIas
cpena. (5 4.)

HoBele Marepuanbl U TexHonoruu. BemectBa u MaTtepuansl B
ITIOBCEJHEBHOM KU3HH YEIOBEKA. XUMUS U 310POBbE.

be3onacHoe MCIOIb30BaHNE BEIIECTB U XUMUYECKUX PEAKLUH B
OBITY.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB (YI0ib, IPUPOIHBIH a3,
He(Th), NPOAYKTHI UX MepepadoTKH, HUX poib B OBITY U
IIPOMBIIIJIEHHOCTH.

OcHoBBI JKOJIOTUYECKON rPaMOTHOCTH. XuMHYECKOe
3arpsiI3HEHUE  OKpYyXKarolled cpenbl  (MPEAeNbHO  JIOIMyCTUMAs
KoHIeHTpanus Bemects — [1JK).

Posb XuMUM B pellIeHUH SKOJOTHUECKUX MPOOIIEM.
XMMHYeCKHIl JKCIePUMEHT: H3ydyeHHe OO0pa3loB MaTepHalioB
(cTexI10, CIIaBbl METAJIOB, OJMMEPHBIE MATEPUAIIbI).

XapaKTepU30BaTh pOJIb XHMHHU B Pa3IMYHbIX cdepax
NESTEIILHOCTH JIFOJICH, OCHOBHBIC BEIIECTBA M MAaTCPHAIIHI,
MPUMEHSIEMBIC B )KH3HU COBPEMEHHOI'O YEJIOBEKA;
OOBSICHATH yCJIOBUSI 0€30MMaCHOTO UCTIOIB30BAHMSI BEIIECTB
Y XUMHYECKUX Peakluil B ObITY;

aHaJ'II/ISI/II)OBaTI) nu KpI/ITI/I‘IGCKI/I OIICHHUBATH I/IH(l)OpMaHI/IIO 0
BJIUSHUM  MPOMBIIUIEHHOCTH,  CEIbCKOTO  XO3SHCTBA,
TPAHCIIOPTA U JIP.; HA COCTOSIHUE OKPYKAIOIICH CPEIbI;
YMETh OKa3bIBaTh MEPBYIO TOMOIIb NPU XUMHUYECKHX
oXorax u OTpaBJ'IeHI/ISIX;

MPUHUMATH Y4acTHUe B OOCYKICHUH MPOOIEM XUMHUYECKOM
158 BKOHOFquCKOﬁ HaHpaBJ'IeHHOCTI/I, BBICKA3bIBATH
COOCTBEHHYIO TMO3UIMIO MO TMpobjemMe W TpeiaraTh
BO3MOXHBIE ITyTU €€ PELICHHUS.

KonudecTBo yueOHBIX 4aCOB Ha TEMY MOKET BaphbUPOBATHCS HA YCMOTPEHUE YUUTEISI, HEU3MEHHBIM OCTa&TCs 00I1ee KOJTUIECTBO
4acoOB Ha BECh T'oJl. 4 pe3epBHBIX ypOKa MpPEeIHA3HAYEHBbI JJIsI CAMOCTOSITEILHOTO PacHpeieieHUus YUUTEIeM KOJIMYEeCTBAa 4acoB Ha
TEMaTUYECKU KOHTPOJIb, Ha OOy4YEeHHE MOATOTOBKE DJEMEHTAPHBIX YyYEeOHBIX MPOEKTOB, HA Pa3BUTHE YMEHHUS IMOJIH30BATHCSA
CIIPaBOYHOM JIUTEPATYpPOH, B TOM YKCJIE B DJIEKTPOHHOU opMme u B ceTu «HTEpHETY.
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[Ipu pa3zpabotke paboueld mporpaMMbl B TEMATUYECKOM IJIAHUPOBAHUU JOJKHBI ObITh YUTEHBI BO3MOXHOCTH HCIIOIb30BaHMUS
ANIEKTPOHHBIX (IIU(PPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBISIOIIUXCS y4eOHO-METOAMYECKUMHU MaTepuanamu (MyJIbTUMEAUMHbIC
IPOrpaMMBbI, 3JIEKTPOHHBIC YYEOHUKH M 33JJaYHHUKH, dJICKTPOHHbIE OMOIMOTEKH, BUPTYyadbHbIE TaOOPATOPUH, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIUY [IUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOIB3YEMBIMU 1711 00YUESHHS M BOCITUTAHUSI PA3IUYHBIX TPYIII MOJIb30BaTENCH,
IPECTaBICHHBIMHU B AJIEKTPOHHOM (LIM(PPOBOM) BUE U peau3yromMMU AunakTuyeckue Bo3moxknoctu UKT, cogepxanmne KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIHCTBY 00 00pa3oBaHUU.
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