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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o mnpeamery «XHMHsS» Ha YpPOBHE OCHOBHOIO OOLIETro
00pa30BaHUsI COCTABJIEHA HA OCHOBE TPEOOBAHUI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHusl, MPECTABICHHBIX B
OI'OC 000, denepanbHOK aAaNTHPOBAHHON 00pPAa30BATENBHONW MPOrPAMMBI
OCHOBHOI0 00111ero oOpazoBanus s clenbix oOydarommxcs (Bapuant 3.2 GAOII
000), a Taxxe Ha OCHOBE (heJiepaibHON pabouel MPOrpaMMbl BOCIIUTAHUS U C YUETOM
KOHLICTILIMA TpENnofaBaHus y4YeOHOro mnpenMera «XuMHs» B 00pa30BaTEIbHBIX
opranuzauusax Poccuiickon denepanuu.

[Iporpamma no XxuMuM pazpadoTaHa ¢ LEJIbI0 OKa3aHUsI METOIUYECKON TOMOLIU
YUUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY IPEIMETY.

[TporpaMMa mo XxuMuu Ja€T TPEACTABICHUE O ILENAX, OOIIed cTpaTeruu
0oOy4eHHMsI, BOCIIMTAHUSA U PA3BUTHS 00YYaIOLIUXCS CPEACTBAMU YUEOHOTrO MpeIMeTa,
yCTaHaBIMBAaET 00s3aTeIbHOE NPEIMETHOE  COAepXaHHe, MpeayCMaTpUBaeT
pacopenesieHue ero Io KijaccaM M CTPYKTYpUPOBaHHE IO pasjieiiaM M TeMaMm
IporpaMMbl MO  XUMHUHM, ONPEIEHSeT KOJIMYECTBEHHbIE U  KaueCTBEHHbIE
XapaKTEPUCTHKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCJIEN0BATEIBHOCT H3yYEHHUS
XUMHH C YU4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TIOTUKA y4eOHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarommxcs, OINPEACIsSeT BO3MOXKHOCTH
npeaMera I peanu3alud  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
o0pa3zoBaTeIbLHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIIeT0 00pa30BaHUs, a TAKXKe
TpeOOBaHUil K pe3ynbTraTaM 00yUeHHUs] XUMUU Ha YPOBHE LieJIei n3ydeHus mpeiMeTa 1
OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEJILHOM JESITENIbHOCTH OOYy4Yaromerocs 1o

OCBOCHHIO yqe6H0ro COACPKaHuUA.

OO0uas xapakTepuCcTHKA Y4eOHOr0 npeamMera « XuMHs»

Bxnan yuebHoro npeamera « XUMHEs B IOCTHXKEHHE 11€JIel OCHOBHOTO OOIIIETO

oOpa3oBaHusi OOYCJIOBJIEH BO MHOI'OM 3HAUY€HHEM XUMHUYECKOW HAyKd B TMO3HAHUU



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

XHUMHSL KaK 3JIEMEHT CHCTEMbI E€CTECTBEHHBIX HAayK pPacHpOCTpaHWIa 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
MHUPOBO33pPEHUS YEJIOBEKA, €ro IPEACTABICHUM O MaTEpUAIIBHOM €IMHCTBE MUPA;
BOXHYI0  pOJib  HrpaloT  QopMuUpyemMble  XUMHUEW  MPEJACTaBICHUS O
B3aUMOIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOLMM BEIIECTB B IPUPOJE; COBPEMEHHAs
XUMHsI HampapjeHa Ha peUIeHHE 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 XUMHUUYECKOr0 00pa3oBaHus. B miiane conuanu3anuu OHO SIBISETCSA
OJTHUM M3 YCJIOBHM (OPMHpPOBAHMS HMHTEUIEKTa JUYHOCTHM W TapMOHUYHOTO €€
pa3BUTHSL.

COBpeMEHHOMY  YEJOBEKY XMMHUYECKHE 3HaHUsI  HEOOXOOUMBI IS
MpUOOPETEHUsI OOIIEKYJbTYPHOIO YPOBHS, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B
COLIMYME€ M OTBETCTBEHHO Y4YaCTBOBATb B MHOT0OOPa3HOM KU3HU OOIIECTBA, IS
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 oOpa3oBaHHE B OCHOBHOM IIKOJE SABJSIETCS 0a30BBIM IO
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 WHIAUBUAYaJIbHbIE MOTPEOHOCTU. DTUM OIpPENeseTCs] CYIIHOCTD
oOmel crpaternu OOy4eHHMs, BOCOUTAHUS U Pa3BUTUS OOYYaIOIIUXCSA CpPECTBAMU

y4eOHOTO TIpeAMeTa « XUMHUSD.



N3yuenue npegmera

. CIIOCOOCTBYET peaju3alii BO3MOKHOCTEW [IJIi CaMOpa3BUTUSA U
(dhopMHUpOBaHUS KYJIBTYPBI TUIHOCTH, €€ O0IIeH 1 (PyHKITMOHATBHON TPaMOTHOCTH,

. BHOCHT BKJIa/1 B JOPMUPOBAHUE MBILIUICHHS U TBOPUYECKUX CIIOCOOHOCTEMN
MOJIPOCTKOB,  HABBIKOB ~ UX  CAMOCTOSITENIBHOM ~ y4eOHOW  JesTeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX M  HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM 1€ITeIbHOCTH;

. 3HaKOMHUT CO CIENU(UKON HAYYHOTO MBIIIICHUS, 3aKIaIbIBAET OCHOBBI
[EJIOCTHOTO B3IJIsIa HA €IUHCTBO MPHUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTHU HOJPOCTKOB;

. CHOCOOCTBYET (POPMUPOBAHHIO LIECHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-
HAy4YHBbIM 3HaHUSM, K NPUPOJAE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTMYECKOE
00pa3oBaHUE O0YYAIOITUXCSI.

Ha3BanHble HarpaBieHUsi B OOyYEHHH XMMHUU O0ECHEYUBAIOTCS CIeHUPUKOI
COJIEp)KaHUsl MpeaMeTa, KOTOPBI SBJSETCS MEJAaroruyecku aJanTHPOBAHHBIM
OTpakeHueM 0a30BOI HAYKH XUMHH HA ONPE/ICTICHHOM 3Talle €€ Pa3BUTHS.

Kypc XxuMun OCHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE OOYUYaIOLIUMUCS
OCHOB HEOPraHWYECKOW XMMHHM M HEKOTOPBIX MOHATUA W CBEAEHUN 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 MOHATUI 0 XUMUYecKoM peakiuu. Ooe
3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIUITY MOCIEA0BATEIBHOIO PA3BUTHS
3HAHUI Ha OCHOBE TEOPETUYECKHX TMPEJCTABICHUN PA3HOIO YPOBHS: AaTOMHO-
MOJIEKYJIIPHOTO YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HaHNUs, ypoBHs [lepnoanueckoro
3akoHa /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XWMUU, YUEHUS O CTPOCHUU aTOMa
Y XUMHUYECKOU CBSI3U, MPECTABICHUHN 00 3JIEKTPOIUTHYECKONU JUCCOLMAIINY BEIIECTB
B pacTBopax. TeopeTnyeckne 3HaHHS PacCMaTPHUBAIOTCA HA OCHOBE 3MIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEI0BATEIBLHO OT OJHOIO

YPOBHSI K IPYTOMY, BBITIONHSIS (DYHKIIMH OOBSICHEHUSI U MPOTHO3UPOBAHUS CBOWCTB,



CTPOEHHUS U BO3MOXHOCTEW MPAKTUYECKOro MPUMEHEHUS U MOJYUYEHHUS H3Y4YaeMbIX
BEIIECTB.

Takass opraHuzamnusi coJepKaHUd Kypca CIOCOOCTBYET MPEICTABICHUIO
XUMHUYECKON COCTaBISIIONIEH Hay4YHOW KapTHUHBI MHpa B JIOTMKE €€ CHCTEeMHOMU
npuUpoAbl. TeM caMbiM OOECIEYMBACTCS BO3MOXKHOCTH  (DOPMUPOBAHHS Y
00yYaromMXcsl IEHHOCTHOTO OTHOIIECHUSI K HAYYHOMY 3HAHUIO U METO/1aM MO3HAHUSI B
Hayke. BaxkHO Taxke 3aMeTHTh, UTO OCBOCHHUE COJEpKaHUS Kypca MPOUCXOIUT C
MPUBJICUCHUEM 3HAHUN U3 paHee H3YyUYEHHBIX KypcoB: «OKpyKaromuid MHUPY,
«buonorus» u «PU3UK».

KoppekiimonHo-pa3BuBaromuii  MOTEHIMAA y4eOHOTO TmpeaMeTa «XUMUsH»
obecrieynMBaeT BO3MOXKHOCTH JJISi TPEOJOJICHUST OOYYaIOIUMUCS CJIEAYIOIINX
crenuUIecKuX TPyIHOCTEHN, 00YCIOBICHHBIX TITyOOKHMMH HAPYIICHUSIMU 3PEHUS:

. OTCYTCTBME Yy  TMOJABIAIONIETO  OOJBIIMHCTBA  OOYYaIOIIMXCS
BO3MOXHOCTH  BBISIBIISITH  MPU3HAKM XHMHYECKUX OOBEKTOB, YCTAHABJIUBATH
pe3yabTaThl © 0COOEHHOCTH MTPOTEKAHUS XUMUYECKUX MTPOIIECCOB C MOMOIIBIO 3pEHHUS,;

. CJIIO)KHOCTh YCTaHOBJICHUSI TPUUYMHHO-CIICJICTBEHHBIX CBSI3€M MEXIY
00BEKTaMH U SIBJICHUSIMH, 3aMEJIJICHHOCTh U HEUYETKOCTh UX OIO3HAHMS;

. OTCYTCTBHME BO3MOXXHOCTHU TMOJKPEIICHUS TMOJYyYaeMbIX XUMHUYECKHUX
3HAHUU C TIOMOIIBIO 3PUTEILHBIX 00Pa30B.

[IpeonosieHne yKa3aHHBIX TPYAHOCTEH TOJKHO OCYHIECTBIATHCS Ha KaXIOM

YPOKE YUUTENEM B MPOLECCE CIENUATBHO OPraHU30BAHHOW KOPPEKIIMOHHOM padOTHI.

Hean uzyuyeHus y4e0HOro npeaMera « XumMus»

K  HanpaBneHW:0  MEPBOCTENEHHOM  3HAYMMOCTH MPU  PEANM3aLHU
oOpa3zoBarenbHbIX  (PyHKIUH  TpenMera «XUMHUSD»  TPAAUIIMOHHO  OTHOCST
dbopMupoBaHME 3HAHUN OCHOB XMMHYECKOM HAyKH Kak 00JIaCTM COBPEMEHHOIO
€CTECTBO3HAHMS, NPAKTUUYECKON JAEATEIBHOCTA 4YEJIOBEKAa W KakK OJHOr0 W3
KOMITOHEHTOB MHPOBOH KyJbTypbhl. 3ajada MpeaMeTa COCTOMT B (HOPMHUPOBAHUU
CUCTEMbl XMMHUYECKMX 3HAHUN — BaKHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB H

TEOPETHUECKUX  TOJOKEHUM, JOCTYMHBIX OOOOIIEHU MHPOBO33PEHUECKOTO



XapakTepa, sA3blKa HAyKW, 3HAHUM O HAy4HBIX METOJAaX W3yYEHMs BEIIECTB H
XUMHUYECKUX PEaKIuil, a Takke B (OPMUPOBAHUHU U Pa3BUTUU YMEHHMM M CIOCOOOB
JESITeIbHOCTH, CBSA3aHHBIX C IUIAHUPOBAaHHEM, HAOJIOIEHHEM U TMPOBEACHHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOIEHUEM IIpaBUl O€30M1acCHOr0 OOpalleHus C
BEILIECTBAMH B [IOBCETHEBHOM JKU3HMU.

Hapsigy ¢ 3TuM nenum H3ydeHHs NOpeaMeTa B MpPOrpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX NPUOPUTETOB B CUCTEME OCHOBHOT'O OOILEro
oOpazoBanus. CeroaHs B 00pa30BaHUU 0COO0 3HAYMMOI TPU3HAETCSA HAIIPABICHHOCTh
oOy4YeHusl Ha pa3BUTHE U CAaMOPA3BUTHE JINYHOCTH, (POPMUPOBAHHE €€ UHTEIJIEKTA U
oOuieil KynpTypbl. OOydeHHEe YMEHHIO YUUTBCS U MPOJOJKAThb CBOE OOpa3OBaHUE
CaMOCTOSATENIbHO CTAHOBHUTCS OJJTHOM M3 BaXXHEHIINX (PYHKIMI y4€OHBIX IPEIMETOB.

B cBA3M ¢ 3TUM NpU U3y4YEHUH IIPEAMETA B OCHOBHOM IIKOJIE JOMHHHUPYIOLIEE
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 YCIIOBUM, CIIOCOOCTBYIOTUX PUOOPETEHUIO
0o0y4arouMMuUCs OIbITa Pa3HOOOpPa3HON NIEATENbHOCTH, MO3HAHUS M CaMOIO3HAHUA,
KJTFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIN ), UMEIOIMX YHUBEPCAJIbHOE 3HAUCHHE
JUISI pa3JINYHBIX BUJIOB ACSITENBHOCTH;

. (opMHpoBaHrE YMEHUI OOBSACHATH U OLIEHUBATD SIBJICHUS OKPYKAIOLIETO
MHpa Ha OCHOBAaHWH 3HAHUI U OIBITA, [IOJYYEHHBIX IIPU U3YYEHUHN XUMHH;

. dopMupoBaHue Yy OO0YyYaloIIUXCS TYMaHUCTHUYECKHX OTHOIICHUH,
MOHUMAHUS LEHHOCTH XUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH IKOJOTUYECKH
11eJ1eCO00Pa3HOro MOBEACHUSI B OBITY M TPYIOBOU ACSATEIBHOCTH B LEISIX COXPAHEHUS

CBOETO 3/10pOBbS U OKPY’KAIOLIEN IIPUPOIHOMN CPEbI;



. pa3BUTHE MOTUBALIMU K OOY4YEHHIO, CLIOCOOHOCTENW K CaMOKOHTPOJIO U
CaMOBOCHIMTaHHUIO HA OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS M HAMPABICHHOCTH JATBHEHUIIIETO0 00yUEHUSI.

Koppekuuonnsie 3a1auu:

. Pa3Butre ocA3aTENBHOr0, 3pUTENBHO-OCA3ATENBHOIO (y CIENbIX C

OCTaTO4YHbBIM 3pCHI/IeM) H CIIYXOBOT'O BOCIIPUATHA.

. Pa3BuTHe Mpou3BOIBLHOTO BHUMAHUS.

. Pa3BuTHe 1 KOppEKIUs TaMSATH.

. Pa3BuTHE U KOPPEKIUS MBICIIUTEIBHBIX ONEPALIHA.

. [Ipeononenue BepOamu3Ma 3HAHUH.

. Pa3BuTHe MOHOIOrHYECKOW pEUH.

. OOorarieHue akTUBHOTO U TACCUBHOTO CIIOBapsi, GOPMUPOBAHNE HOBBIX
MTOHSITHH.

. PazBuTHE 1 KOPPEKIIUS OCSI3aHUS U METTKOW MOTOPHUKH.

. dopMUpOBaHUE HABBIKOB OCSI3aTEIBHOTO, 3pUTEIHLHO-0CSI3aTENBHOTO (Y

CJIETIBIX C OCTATOYHBIM 3PEHHUEM) U CIIyXOBOI'O aHAJIU3A.

. OOyuenue mnpaBwiaM 3anucu (HOpMysa U CHEUUANBHBIX 3HAKOB IPHU
WCIIOJIb30BaHnU cuctemsl JI. bpaiiis.

. @OopMHUPOBAaHUE HABBIKOB OCS3ATEILHOTO U 3PUTEIBbHO-0CA3aTEIBHOTO
(7S clenmpIX € OCTATOYHBIM 3pEHUEM) O0CIIEIOBaHMSI U BOCHPUATHUS pelibe(HBIX
n300pakeHU (WJLTIOCTPALIMM, CXeM, MAaKETOB, YUePTEKHBIX PUCYHKOB U T.I1.).

. ®opMHUpPOBaHUE YMEHHS BBINOJHATH NMPOCTHIE pelibe(HbIE PUCYHKH U
IIOCTPOEHUS ITPU OMOIIH CHELUAIBHBIX HHCTPYMEHTOB.

. OOyueHnue TexHUKe mpeoOpa3oBaHus (GOpPMYJ U BBIPAXKEHHN Mpu
HCIOJIb30BaHUU cucTeMsl JI. bpains.

. ®opMUpOBaHUE CHEIUATBHBIX MTPUEMOB 00CIEAOBAHUS U U300paKeHUs
M3Y4YaeMbIX 0OBEKTOB JIOCTYIHBIM CITIOCOOOM.

. @opMHpOBaHUE, YTOYHEHUE WJIM KOPPEKUMsS NPEICTaBIECHUNA O

NpeaMETax U MPOLECCAX OKPYKAIOIIEN IEUCTBUTEIBHOCTH.



. Pa3Butie M KOppeKIMsT yYMEHHs  yCTAaHaBJIMBaTh  IPUYMUHHO-
CJIEICTBEHHBIE CBA3H.

. dopMHpOBaHUE YMEHUN M HABBIKOB 0€30MacHOro oOpalieHus ¢
BElIeCTBAMH 0€3 BU3YyaJIbHOI'O KOHTPOJISL.

. CoBeplIeHCTBOBaHUE YMEHUSI OPUEHTUPOBATHCS B MUKPOIIPOCTPAHCTBE.

MecTo yueOHOro npeaMera «XuMus» B y4e0HOM IJIaHe

B cucreme obuiero ooOpazoBanus « XUMHsD MPU3HAHA 00SA3aTEIbHBIM y4eOHbIM
peIMETOM, KOTOPBIN BXOJUT B COCTaB MpeaMeTHO o0nacTh « EcTrecTBEeHHOHAayYHbIE
MIPEAMETBD.

VYuebnbim mmanoM (Bapuadnt 1 AOOIT OOQO) Ha uzyueHue yueOHOTo npeaMera
«XuMmus» oTBesieH0 136 yd4eOHBIX YacoB — MO 2 4aca B Heaelo B 8 m 9 kiaccax
COOTBETCTBEHHO.

VYuebnbim manoM (Bapuadt 2 AOOIT OOQ) Ha uzyueHue yueOHOTo npeamMera
«XuMmus» otBeieHO 136 ydeOHBIX yacoB — 110 2 4aca B Heaemo B 9 u 10 kimaccax

COOTBCTCTBCHHO.

COIAEPKXAHUE YYEBHOTI'O ITIPEJMETA «XUMMUS»
9 kJ1acc

IlepBoHaYaIbHbIE XUMUYECKHE TOHATHS.

[Ipenmer xumuu. Ponp XuMuM B JKM3HM 4YEJIOBEKa. Tena M BeEHIECTBa.
@u3nuecKue CBOICTBA BEWMIECTB. ATrperaTHoe cocTosHHE BemecTB. lloHsTue o
METO/AaX ITO3HAHUS B XMMHUU. XMMHS B CUCTEME HayK. UHCThIE BEHIECTBA U CMECH.
CnocoOsI pa3eneHust cMeceil.

ATOMBI W MOJEKYJbl. XUMHUYECKUE »HIeMEHTbl. CHMBOJBI XUMHYECKUX
31eMeHTOB. [IpocThie U COXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckas hopmynna. BaqreHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOcCTaBa BemlecTB. OTHOcUTENbHAsE aroMHash Macca. OTHOCUTENbHAs

MOJICKYJISIpHAs Macca. MaccoBast 70J1s1 XUMHYECKOTO DJIEMEHTA B COCJIMHCHUM.



duzryeckre U XUMHUYECKUE SIBJICHUS. XUMHUYECKas PEeaKklus U €€ MPU3HAKU.
3aKOH COXpaHEHUs MacChl BellecTB. XHUMHUYeckue ypaBHeHuda. Kiaccuduxaius
XUMUYECKUX PEAKIUN (COeTMHEHHUS, pa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

XUMHUYECKHUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MMOCY10H, C TpaBUIaMu
paboThI B 1abOpaTOpUU M MpueMaMu oOpamieHus ¢ 1abopaTopHbIM 000PYI0BAHUEM;
M3y4YCHHE U OmnucaHue (U3NYECKUX CBOMCTB OOPa3I[OB HEOPTaHWYECKUX BEIIECTB;
HaOmoneHne ¢u3ndeckux (TUIaBJICHHE BOCKA, TasHHUE JbJa, pacTUpaHUE caxapa B
CTyNKEe, KHUICHUE W KOHACHCAIMS BOJbI) M XUMHUYECKUX (TOPEHUE CBEYH,
POKAJIMBAaHUE METHOW MPOBOJIOKH, B3aUMOJACHCTBUE MeJNla C KUCJIOTOM) SIBJICHUI,
Ha0JI0ICHUE U ONMCAHUE TPU3HAKOB MPOTEKAHUSI XUMUYECKHUX PeaKIuil (pa3iokeHue
caxapa, B3aMMOJCICTBUE CEPHOM KHCIOTHI C XJIOPHAOM Oapus, pa3joKEeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMOJCHCTBUE *Keje3a C PACTBOPOM COJIU
Menu(Il)); wm3zyueHue cmocoOOB paszaeneHus cmeced (C TOMOIINbI0 MarHuTa,
(buIBTpOBaHNE, BRITIAPUBAHNE, TUCTHLIAIUS, XpoMaTorpadus), MPOBEACHUE OUUCTKA
MOBAapEHHOM COJIM; HAOJIOJICHHE W OINUCAaHWE pPe3yJbTAaTOB IPOBEJCHUS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsSI MAacChl, CO3/IaHUE MOJENIEH MOJEKYI
(I1apoCTep>KHEBBIX ).

BaxxHelue npeacTaBuTe 4 HECOPraHNYeCKUX BeleCTB.

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopong — 37neMeHT U mpocToe
BenecTBo. HaxoxxieHue kuciopozaa B mpupojie, puandeckue 1 XMMUYECKHUe CBOMCTBA
(peakuun ropenus). Oxcuawl. Ilpumenenune xkuciaopoga. CrocoObl TOTyUYEHUS
KHCJIOpOJia B Ta00OpaTOpUU U MPOMBINIIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — aymutoTpornHas MoauGUKaIUs KUCIOPOa.

TennoBoi 3¢ HeKT XUMUUECKOW peakluu, TEPMOXUMUYECKHUE YPABHEHUS, IK30-
U DHJIOTEPMHUUYECKHE pPEaKIMU. TOIUIMBO: Yroyiib M METaH. 3arps3HeHuEe BO3/ayXa,
yCUJIEHHE MapHUKOBOIro 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopoa — snemeHT 1 mpocToe BeulecTBo. HaxoxaeHre Bogopoa B IpUpoe,
(bU3MYecKue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TTosrydeHus. Kucioter u
COJIH.

KonunuectBo BemectBa. Monb. Mossipaas macca. 3akoH ABOTaipo.
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MouisipHblii 00beM Ta30B. PacueTbl 0 XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BoAbl. Boma kak pactBoputelb. PacTBOpEL.
HacelilieHHbIE ¥ HEHACHIIIEHHBIE PACTBOPBL. Pacmeopumocms eewecms 8 8ooe.
MaccoBasi 107151 BEIIECTBA B PacTBOpPE. XHMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHWS.
Ponbs pacTBOpoB B npupoje U B KU3HU 4YesnoBeka. KpyroBopoT BOJbI B HPHUPOJIE.
3arpsi3HeHHe NPUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranuueckux coeauHenuilt. Oxcuawl. Kiaccudukanms
OKCHJIOB:  cojieoOpasyromue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(OTEepHbIE) U
HecolsieoOpasyromue. HomeHknaTtypa OKCHUAOB (MEXAYHApOAHAs W TpUBHAIbHAS).
Pu3nvecKre U XMMHUYECKHUE CBOMCTBA OKCUAOB. [loilydyeHne okcumos.

OcHoBanus. Krnaccupukanuss OCHOBAHMI: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkimarypa ocHOBaHMW (MEXIyHapoJIHas W TpUBHAIbHAs).
DuU3NYECKNE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loilyueHre oCHOBaHUM.

Kucnotsl. Knaccudukarus kucior. HomeHknaTypa Kuciaot (MexyHapoaHas U
TpuBHaibHasi). Du3nueckue M XUMHUYECKUE CBOMCTBA KHUCIOT. Pl aKTMBHOCTH
metaioB H. H. bekerosa. [Tonyuenue kucnor.

Conu. HomeHknatypa coneit (MexXayHapoaHasi U TPUBHAIIbHAS ).

du3nyecKrne U XUMUYECKHe CBOMCTBA cosel. [lomyyenue coneil.

['eHeTnyeckas CBI3b MEXIY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

XUMUYECKHII  AKCHEPUMEHT: KA4YeCTBEHHOE OIPENECIICHUE COJACpPKAHUS
KHUCJIOpOJa B BO3/yXe; MOJyUYECHHUE, COOMpaHue, paclio3HaBaHUE U U3yYeHUE CBOMCTB
KHCJIOpOJia; HaOJI0/IEHHE B3aUMOJICUCTBHUS BEIIECTB C KHCIOPOJIOM M YCJIOBHS
BO3HMKHOBEHHUS W TIPEKpAIlleHUs TopeHus (mokapa); O3HaKOMIIEHHE ¢ oOpaslaMu
OKCHUJIOB M OITUCAHUE UX CBOMCTB; MOTyUeHHE, COOMpaHHE, paClIO3HABAHUE U U3YUCHUE
CBOWCTB BojJiopoja (TopeHue); B3aumojelicTBue Boaopoaa ¢ okcuaoMm wMeau(Il)
(BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPHUAIOB); HaOJIOJICHHE OOpa3loB BEIECTB
KOJIMYEeCTBOM | MOJIb;, HCCIIEIOBAaHUE OCOOEHHOCTEW pPacTBOPEHHUS BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTbHIO; MPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MacCOBOM
JI0JIEM pacTBOPEHHOI'O BEIIECTBA; B3aUMOJACHCTBHE BOJIBI C METalIaMU (HAaTpUeM U

KaJbliieM) (BO3MOXXHO MCITOJIb30BAHHUE BUCOMATEPHATIOB); ONPEICICHUE PAaCTBOPOB
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KUCJIOT M IIEJIOYed C TMOMONIbI0 HWHIUMKATOPOB; HCCIEJOBaHUE OOpa3loB
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KIACCOB; HAOJIOJIEHUE MU3MEHEHUSI OKPAaCKU
MHJAKAaTOPOB B PacTBOpPAax KHUCIOT WM IIEIOYEH; U3YUEHUE B3aUMOIECHUCTBUS OKCHJIA
menu(Il) ¢ pacTBopoM cepHOM KHUCJIOTBI, KHCJIOT C METa/lIaMH, pPEaKIHi
HEUTpaNu3aluy; TIOJy4YeHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MEeTaJlJIa IPYTMM M3 pacTBOpPA COJIM; PELICHUE JKCIIEPUMEHTAIBHBIX 3a/1a4 IO TEME
«BakHelIme KJIacchl HEOPraHUYECKUX COEAUHEHUID.

Iepuoanueckuii 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHUX
iemMenToB JI. M. MengeneeBa. CrtpoeHue aroMoB. XHMHYECKAs] CBA3b.
OKHCINTEIbHO-BOCCTAHOBUTE/ILHbIC PEAKINH.

[lepBble TOMBITKK KJAacCU(PUKAIMA XUMHUYECKHX »yeMeHTOB. IloHsite o
IPYIIaxX CXOIHBIX AJIEMEHTOB (ILIEIOYHBIE U METOYHO3EMENbHBIE METAILIIBI, FAJIOTE€HBI,
WHEPTHBIE Tra3bl). OIJIEMEHTHI, KOTOpble O00pa3yroT amM(pOTEepHbIE OKCUIBl U
TUJIPOKCHUJIBI.

Ilepnognyeckuil 3akoH. Ilepuoauyeckas cucrema XMMHUYECKUX JJIEMEHTOB /[I.
N. Menpneneesa. Koporkonepuoanas u jyiHHONIEproaHast ¢opmbl [lepuoandeckoi
cucreMbl xumuueckux dnemeHtoB JI. WM. MenneneeBa. Ilepronsl U TpyIIIbL
@U3NYECKHUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnbl. Onektponsl. CtpoeHue
AJIIEKTPOHHBIX 000JI0UEK aTOMOB NEPBBIX 20 XUMHUUECKuX deMeHToB [lepuoanaeckoit
cucrembl J[. U. MenneneeBa. XapakTepuUCTUKa XMUMHUYECKOTO JJIEMEHTA IO €r0
nonoxeHuro B [lepuogumueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTM UW3MEHEHHUSI pajnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IpynnaM M IepuoiaM. 3HAYCHUE
ITepuonnueckoro 3akoHa u Ilepruoandeckor CUCTEMBI XMMHUYECKUX JJIEMEHTOB IS
pa3BUTHS HAYKH U TIpakTUKU. 1. . MeHneneeB — y4eHblid U Tpa)KIaHuH.

Xumuueckass cBs3b. KoBaneHTHas (mojdsipHass M HEMOJSIpHAsl)  CBSI3b.
DIEKTPOOTPULATETLHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp okuciieHus. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuu. [Iporeccer

OKHCJICHHMS M BOCCTaHOBJICHUSI. OKMCIIMTEIM U BOCCTAHOBUTEIIH.
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XWMHYCCKHH OSKCIECPUMEHT: H3ydeHHe oOpaslloB BEIIECTB METaUIOB U
HEMETaJUIOB; B3aMMOJICHCTBHE THIPOKCHAA IMHKA C PACTBOPAMHU KHUCIIOT M IIEI0YCH;
MIPOBEICHUE OTIBITOB, WJUTFOCTPUPYFOTITUX MIPUMEPHI OKHCJIUTEIIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUH (TOPCHHE, PCAKIIMK PA3IIOKCHHS, COCTUHEHUS).

Me:xnpeameTHble CBSI3H.

Peanuzammsi MEeXIPEIMETHBIX CBS3CH MPH M3YYCHUU XUMHUHU OCYIICCTBIIACTCS
4yepe3 MCIONIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATHH, TaK M MOHSATHH,
SBJISTFOIITUXCSI CHCTEMHBIMU JUISI  OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO0mue ecTeCTBEeHHO-HAYUYHbIE TMOHATHSA: Hay4YHbIA (DakT, TUMOTE3a, TEOpHs,
3aKOH, aHaluW3, CHHTE3, KiacCU(UKaIus, TMEepUOJANYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE, MOJICIIb, SBIICHHE.

duznka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
PaaMOAaKTUBHOCTb, MOJIEKYa, JJICKTPUYCCKUN 3apsj, BEIIeCTBO, TEIIO, 00BEM,
arperaTHO€ COCTOSIHUE BEIEeCTBa, I'a3, ((M3MUECKUE BEIMYUHBI, €IMHULIBI U3MEPECHHUS,
KOCMOC, TUTAaHETHI, 3Be3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJIE3HBIE

HCKOIIA€MbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

10 xaacc

BemecTBo M XMMHUYeECKasi peaKIus.

ITepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XMMHYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJusl, KAIbIUSI U UX COEAUHEHUI B
COOTBETCTBHHM C MOJIOKEHUEM AJIEMEHTOB B [lepuoanyeckoit cuctreme u CTpOEHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XMMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKUX
pelIeToK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAJTMYECKON PEIICTKH U BUIa

XAMHUYECKOU CBSI3HU.
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Knaccudukanuys 1 HOMEHKIaTypa HEOPraHUMYECKUX BELIECTB (MEKIyHapOoaHas
U TpUBUAIbHAs). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IUYHBIM
KJIacCaM HEOPraHUYECKUX COCAUHEHHUM, TIE€HETHYECKas CBA3b HEOPTaHHYECKUX
BEILIECTB.

Knaccudukarys XuMU9IecKuX peakIuil o pa3aIudHbIM MTPU3HaKaM (110 YUCITy U
COCTaBy YYacCTBYIOIIMX B PEAKI[MH BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTENIEHEH OKHUCJICHUSI XUMHUYECKHUX DJIIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUUECKUE PEAKIUN, TEPMOXUMUUYECKUE YPABHEHHUS.

[TonsitTue o ckopocT XuMHUecko peaknuu. [loHarne o0 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHX peakiusax. [[oHATHE O TOMOreHHBIX M Te€TEepPOTEeHHBIX
peakuusix. [lonamue o xumuueckom pagnogecuu. Paxmopwl, erudioOwue Ha CKOPOCMby
XUMUYECKOU pearyuu U NOAOHCEHUE XUMUUECKO20 PABHOBECUI.

OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  pEAKIMM,  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpPaBHEHUI
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKUUM C  KCIOJB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOLUALNH. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnonsl. MexaHW3M JUCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BHAAMU
xuMuueckoi cBszu. CreneHs aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. YCJIOBHS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIICHHbIC HOHHBIE YPaBHEHUS peakinii. CBOMCTBA KUCJIOT, OCHOBAHUM
U Ccojell B CBETEC TMPEACTABICHUNA 00 DICKTPOJMTHYCCKON JHUCCOIHMAINH.
KauecTBeHHbIe peakiuy Ha HOHBL. [lonsamue o euopoause coneu.

XUMUYECKUM JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPHCTAJUIMYECKUX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJJIOB M HEMETaJUIoB (rpaduTa u aamasa),
CJIIOHBIX BEILECTB (XJIOpUAA HATPHUs); HCCIEAOBAHME 3aBUCHUMOCTH CKOPOCTHU
XUMUYECKON peakluu OT BO3JEUCTBUS pPa3IUYHbIX (PAKTOPOB; HCCIEIOBaHUE
AIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLIECCA TUCCOLUALMHI KUACIIOT, IIEI04Yer
U coieil (BO3MOXXHO HCHOJB30BAHME BHUIEOMATEPUATIOB); IPOBEICHHUE OIBITOB,

WUTIOCTPUPYIONTUX TPU3HAKUA MPOTEKAHUS PEaKIii HOHHOTO oOMeHa (oOpa3oBaHue
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ocaJka, BbIIEJICHUE ra3a, 00pa30BaHUE BOJIbl); ONBITOB, MWITIOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKUUNd (TOpEHHE, PEAKLUN PAa3JI0KEHHUs,
COEIMHEHHS ); PAaCIO3HABAHNE HEOPIaHMYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX
peaxkiuii Ha HOHBI; PELLICHUE SKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUS.

OOmrast xapakTepucThKa TaloreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTereHu okucieHus. CTtpoeHne M (U3HYECKUE CBOMCTBA IMPOCTHIX
BEILIECTB — TraJION€HOB. XMMUYECKHUE CBOMCTBA Ha MPUMEpPE XJIopa (B3aUMOIEHCTBHE
C MeTaJUlaMM, HeMeTallaMu, Iueiaodamu). XiopoBojopold. CoinsiHasg KHCIIOTAa,
XUMHUYECKUE CBOMCTBA, ITOJIyYEHUE, IPUMEHEHME. [[eficTBHe X10pa U XJIOPOBOIOPOaA
Ha OpraHu3M 4esoBeKa. BakHelme XJI0puibl U UX HaXO0XKIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Crpoenrie 1 (pU3HYECKUE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPBHI.
ANnoTponHble MOAU(PUKALMU KUCIOpOoAa U cepbl. XMUMHUYECKHUE CBOWCTBA CEpPHI.
CepoBojsiopoji, ctpoeHue, GU3NYECKre U XUMUYECKHe CBOMCTBA. OKCUIIBI CEPhl KaK
NPEICTAaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, PU3NYECKUE U XUMHUECKHE
cBolicTBa (OOIlIME Kak TMPEICTaBUTENsl Kiacca KUCIOT U crernuduueckue).
XHUMHUUYECKUE PEaKLMH, JIEKAUIME B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJy4YEeHUS
cepHoi KucHoThl. [Ipumenenue. Comu CepHOM KHMCIIOTBI, KAYECTBEHHAsI PEaKIUs Ha
cyibdar-uoH. HaxoxzaeHue cepbl M €€ COCAMHEHUI B MpUpOAE. XHUMHUYECKOE
3arpsi3HEHUE OKpYXarolled Cpeapl COEOUHEHUSIMU cepbl (KUCIOTHBIE JOKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 NMPeA0TBPAILEHUSI.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHBIEC CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B NpUpoje, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA.
KpyroBopot azora B npupoje. AMMHaK, €ro (Gu3N4ecKrue U XMMUYECKHUE CBOMCTBA,
noyiydyeHue u npumeHenue. Conu aMMOHHUS, X PU3NUECKHE U XMMHYECKHE CBOMCTBA,
npumeHeHue. KadecTBeHHass peakiusi HA MOHBI aMMOHHS. A30THas KHUCJOTa, €€

noyrydeHue, pu3nyeckre u XMMHUIeCKre CBOMCTBa (00Iue KaK MpecTaBUTENs Kiacca

15



KUCIIOT U crienuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIE aMMOHMS B KaUeCTBE
MUHEpAIbHBIX yIOOpeHUN. XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEeH Ccpeibl
COCAMHEHUSIMH a30Ta (KHCIOTHBIC TOKIH, 3arpsI3HEHUE BO3IyXa, TOYBBI H BOJJOEMOB).

docdop, autorpornHbie Mogudukanun docdopa, puzMUIecKUe U XUMHUUECCKUE
cBoiictBa. Okcun dochopa(V) u docdopHas kucinora, GU3NYECKUE U XUMHUECKUE
cBoiicTBa, monyudeHue. Hcmonb3oBanue ¢ocpaTtoB B KadecTBE MHUHEPATbHBIX
yA00pEHU.

Obmas xapakrepuctuka sneMeHToB [VA-rpynmsl. OCOOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHHUSI.

VYrnepon, amioTponHble MoAM(UKAMM, PACIPOCTPAHEHHE B MPHUPOJAE,
¢du3nUecKue 1 XuMruYeckue cBorcTBa. Aacopomus. KpyroBopot yriieposia B mpupoze.
Oxcupapl yriepona, ux (U3NYECKUE M XMMHYECKHE CBOMCTBA, JIEHCTBUE HA KUBBIC
OpraHu3Mbl, MOJYYEHUE W MPUMEHEHHE. DKOJOTMYECKHUE MPOOJIEeMBbl, CBSI3aHHBIE C
okcusioM yraepoaa (IV); runoresa rio0aqbHOr0 MOTEIJICHUS KIMMAaTa; TapHUKOBBIN
3¢ ¢deKT. YroapHas KUCIOTa M €€ COJNM, UX (PU3NYECKUE M XHMUYECKUE CBOMCTBA,
noixyyeHue W npuMeHenwe. KauecTBeHHass peakuus Ha  KapOOHAT-MOHBI.
Hcnonp3oBaHue KapOOHATOB B OBITY, MEIULMHE, MPOMBILUIEHHOCTH M CEJIbCKOM
XO35MCTBE.

[lepBoHauasbHBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIeH, 3TaHOJI, IJIMLIEPUH, YKCYCHasl KucioTa). Mx
cocmas u xumuyeckoe cmpoerue. [loHsiTHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrjieBoJax — M UX POJM B KHU3HU uernoBeka. Mamepuanvhoe
EOUHCINBO OP2AHUYECKUX U HEOP2AHUUECKUX COEOUHEHUU.

KpemHuuii, ero ¢usnueckue ¢ XHUMHYECKHE CBOWICTBA, IOJy4EeHUE U
npuMmeHenre. CoelMHEeHUs1 KpeMHus B npupoje. O0mue npeacraBieHuss 00 oKkcuae
kpemauss (IV) u kpemuueBoii kucinore. CHIMKAThl, UX HUCIIOJIb30BaHUE B OBITY,
MeJUIMHE, TPOMBIIIIIEHHOCTH. BaokcHetiuiue cmpoumenbHvle Mamepuaivl: Kepamukda,
cmekio, yemenm, OemoH, dcene3ooemoH. Ilpobremvl 6e30nacHo20 UCHONb308aHUS

CMpoumelbHblX MaAmepuailos 6 NOBCEOHEBHOU IHCUSHU.
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XUMHUYECKUI 3KCIEPUMEHT: M3yuyeHHe OOpaslloB HEOPraHWYECKHUX BEUIECTB,
CBOMCTB COJITHOM KHMCIIOTBI; POBEJIEHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U
HaOMIOZCHNE TPU3HAKOB WX TMPOTECKAHUS; OMBITHI, OTpaKaroniue (Qu3ndeckue u
XUMHUYECKUE CBOMCTBA TaJlOT€HOB M HMX COEIWHEHUU (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEpPUAIIOB); O3HAKOMJIEHME ¢ oO0paslaMu XJOpUJIOB (TajJOTeHUIOB);
O3HAaKOMJICHHE ¢ O0Opa3liaMH CEphl U €€ COCAMHCHHUSAMHU (BO3MOYKHO HCITOJIH30BAaHUE
BUJICOMATEPUAIIOB); HAONIIOACHUE Tpoliecca OOyIJIMBaHUSI caxapa MoJ JCHCTBUEM
KOHIECHTPUPOBAHHOW  CEPHOM  KHCIOTHI, H3YYEHHE XHUMHUYECKHUX  CBOWCTB
pa30aBiIEHHOM CEPHOM KUCIIOTHI, IPOBEICHUE KAYECTBEHHOM peakiuy Ha CyIb(haT-uoH
1 HaOJII0/IeHKEe TIPU3HAKA €€ MPOTEKaHUs; 03HAKOMIICHHUE C PU3NYECKUMU CBOMCTBAMU
azora, ochopa U ux coeqMHEHUI (BO3MOXHO HMCIOJIb30BAaHHE BHUICOMATEPHUATIOB),
oOpasilaMu  a30THBIX U (GOCPOpPHBIX yAOOPEHMI; TMOIydYeHUEe, COOMpaHHUeE,
pacrio3HaBaHKWE U U3YyUYECHHE CBOICTB aMMHaKa; MPOBEICHUE KaUYE€CTBEHHBIX pEaKIuil
Ha HWOH amMMoOHUA U ¢docdaT-MOH U H3YyUYEHUE MPU3HAKOB MX MPOTEKAHUS,
B3aUMOJICCTBIE KOHLEHTPUPOBAHHONW Aa30THOM KHUCJIOTHI C MeEIbI0 (BO3MOKHO
HCIIOJIb30BaHUE BUCOMATEPHUATIOB); U3YUYCHUE MOJEICH KPUCTALIMYECKUX PEIIETOK
anmMasa, rpadurta, QyJuiepeHa; 03HaKOMJICHHE C ITPOIIECCOM aJICOPOLIUU paCTBOPEHHBIX
BCIIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTUBOrasa; IMOJy4YeHUE,
coOupaHue, pacro3HaBaHUE W U3YyUYECHHE CBOWCTB YTJIEKHUCIIOrO Ta3a; MPOBEIICHHE
KaueCTBEHHBIX PEaKIni Ha KapOOHAT- U CHJIMKAT-UOHBI U M3yYCHHE MPHU3HAKOB UX
MPOTEKAHUS; 03HAKOMJICHUE C MPOAYKIIMEH CUIIMKATHON MPOMBIIIJIEHHOCTH; PEIICHUE
AKCIIEPUMEHTAILHBIX 33/1a4 TI0 TeMe «BakHelie HeMeTaubl U UX COSAMHEHUS.

MeTtasiibl M X COeTUHEHMSI.

OO6m1as xapakTepUCTHUKAa XUMHUUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAHUU
ux 1nonoxeHus B llepuoanueckoi cucreme XuMuueckux dnemeHtoB J[. U
MenneneeBa u cTtpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTamnueckas CBsI3b U
MeTaJJTHYecKasi KpUCTA/NIMUECKasl PelIeTKa. DJICKTPOXUMUYECKUIN PsiJl HAPSOKEHUN
MeTauioB. Du3MYECKHe W XUMHUYECKHE CBOWCTBa MeTawioB. OOmme crocoObl

MoJy4eHus: MeTaJyIoB. [IoHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
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uX oT Koppo3uu. CraBsl (CTallb, UyTyH, AOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHUE B
OBITY U IPOMBIIIIIEHHOCTH.

[Ilemounble MeTawibl: MojoxkeHue B llepmonnueckoid cucTeMe XUMUYECKUX
anemeHToB JI. M. MenneneeBa; CTpOGHHME MX aTOMOB; HAXOXKJICHHE B IPHUPOJE.
®u3znyeckre U XUMUYECKHE CBOMCTBA (Ha mpuMmepe Hatpuss U Kamus). OKkcuuabl u
TUAPOKCUJIBI HATPUSA U Kanus. [I[puMeHeHre neIoYHbIX METANIOB U UX COCAMHEHUM.

[Ilemo4HO3EMENBHBIE  METAJUIBI  MAarHuii WM KaJIbLMWA:  IIOJIOKEHUE B
Ilepnommueckon cucreme xummyeckux dneMeHToB J[. . MenneneeBa; crpoeHne ux
aTOMOB; HaxOXJIeHHE B npupoge. dusndyeckne U XUMHYECKUE CBOMCTBA MarHus U
KaJplys. BaxuHenmme coequHeHus Kanblus (OKCUA, TUAPOKCHUI, coyH). JKecTkocTh
BOJIbI U CITIOCOOBI €€ YCTPaHEHHUSI.

AnmroMuHMIL: nosIoKeHUE B [lepuonnueckoll cucTeMe XUMHUYECKUX 3JIEMEHTOB
JI. . MeHnneneeBa; CTpOCHHE aTOMa; HAaXOXKACHWE B mpupone. Pu3MUecKHe H
XUMHUYECKUE CBOMCTBA altOMHHHS. AMQOTEpHBIE CBOMCTBA OKCHAA U THIPOKCHAA
AIIFOMUHUS.

JKenezo: nonoxenune B lleproanyueckon cucteMe XuMHUYECKUX 311eMeHTOB /], U.
MenpeneeBa; CTpOeHHE aTOMa; HaxoKJeHUe B npupoje. Pu3snueckue u XUMHIECKHUE
cBoMcTBa kene3a. Okcuibl, ruapokcubl u conn xenesa (I1) u sxenesa (III), ux cocras,
CBOICTBA U MOJTyYCHHUE.

XMMUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3aMi METAJUIOB U CIUIABOB,
UX (QU3NYECKUMH CBOWCTBAMH; M3yUYEHHE PE3YJbTATOB KOPPO3UH METAILJIOB
(BO3MOXKHO HCIMOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS
OKCHJa KaJblUs U HATPUs C BOJOM (BO3MOXKHO HCIIOJIB30BAaHHUE BHJIEOMATEPUAIIOB);
MCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI; MPOIECCAa TOPEHUsl *keje3a B KUCIOPOJe
(BO3MOKHO  HMCIOJIB30BaHUME  BHUAEOMATEpUAIOB);  NPU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEaKIMi HAa MOHBI (MarHus, Kajablus, aTIOMUHUSA, TUHKa, kene3a(ll) u
xenesa(lll), menu(Il)); HaGaroneHre U onrcaHue MPOILIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMU HATpus, Kalus U KajdbLus (BO3MOKHO HMCIOJIb30BAaHUE BHIEOMATEPHAJIOB);

uccienoBaHre aMm(pOTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHUS U THUIPOKCUAA ITUHKA;
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pEelIeHNe SKCIEPUMEHTAIbHBIX 3a7ady 1o TeMe «BaxHelme MeTaibl U UuX
COCIMHEHUSD.

XuMus 4 OKpy:Kamolas cpeaa.

HoBble Matepuansl u TexHoJoruu. BemiecTBa 1 maTepualibl B TOBCEAHEBHOM
KU3HU 4YeJOBeKa. XHUMHUSI U 3/I0poBhe. be3omacHoe HCHOIb30BaHUE BEHIECTB U
XUMUYECKUX peakuii B ObiTy. [lepBas momoms NpH XUMHUYECKHX OXKOTaxX u
oTpaBiieHUsAX. OCHOBBI SKOJOTUYECKOM TIpaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE
OKpy>Karolllel cpefpl (mpenenbHasl aonycTuMas KoHueHTpanus BemectB — [1JIK).
Ponp XxuMuu B pelieHuu SKOJIOTHYECKUX MPOOIIEM.

[IpupoHbie MCTOYHUKHU YIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, HETH),
MIPOIYKTHI X TIEPEPaOOTKH, UX POJIb B OBITY U IPOMBITIUICHHOCTH.

XUMHUYECKHUI HKCIIEPUMEHT: U3yUYeHHUE 00pa3I0B MaTepUAIOB (CTEKIIO, CIIJIaBbI
METAJIJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

MexnpeamMeTHble CBSI3H.

Peanuzanust MeXnpeIMETHBIX CBA3CH MPU M3YYECHUU XUMHUU OCYIIECTBIISACTCS
4yepe3 MCIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSITHH,
ABJISIFOIIUXCSI CUCTEMHBIMU JUISI OTACJIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKIIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TOHATHSA: HAay4YHBIA (haKT, THIOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTE3, KIaCCUPUKALUS, TMEPUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHHUE, MO/IENb, SBICHUE, MTAPHUKOBBINA (P (DEKT,
TEXHOJIOTHsI, MaTepuaibl. Ou3nKa: MaTepusi, aTOM, HJIEKTPOH, TPOTOH, HEUTPOH, UOH,
HYKJTUJI, U30TOTbI, PaINOAKTUBHOCTbD, MOJICKYJIA, SJIEKTPUICCKUIN 3apsifl, TPOBOIHUKH,
MOJTYTIPOBOJHUKH, TUAJIEKTPUKHU, (POTODIEMEHT, BEIIECTBO, TEJIO0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAILNIMYECKAsl pEIIeTKa,
CIUTaBbI, PU3MYCCKHUE BETUIMHBI, CIMHUIIBI H3MEPCHHS, KOCMHYECKOE MPOCTPAHCTRO,
IIaHeThl, 3Be3/b1, ComHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, IKOCHCTEMA, MHUHEPATLHBIC

YJIO6PGHI/I$I, MHKPOI3JICMCHTBI, MAKPO3JICMCHTDI, ITMTA TCJIbHBIC BCIICCTBA.
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['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJE3HbIE

HCKOIIACMBbIC, TOIINIMBO, BOOAHBIC PCCYPCHI.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUsA YYEBHOI'O
IHNPEJIMETA «XUMMUSI»

JInuHOCTHBIE pPe3yabTaThl

JIngyHOCTHBIE  pe3yJbTaThl OCBOCHHMS  y4eOHOro Tmpeamera  «XHUMUsD»
JOCTUTAIOTCS B €AMHCTBE YUEOHON M BOCIIUTATEIPHON JIEATEILHOCTH B COOTBETCTBHH
C TPaAUIITMOHHBIMH POCCHUHUCKHUMHU COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU
IICHHOCTSIMH, TPUHATBIMH B OOINECTBE IIpaBUJIaMU W HOPMaMH IIOBEJACHHUS H
CIIOCOOCTBYIOT ~ MpoIleccaM  CaMOIIO3HAHUs, CaMOpPa3BUTUS U COLMAIM3ALUU
00yyJaroImxcs.

JIMIHOCTHBIE PE3yIbTAThI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

Ilampuomuueckoeo ocnumanusi; IEHHOCTHOTO OTHOIIICHUS! K OTEYECTBEHHOMY
KYJbTYpPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJICAWIO, ITOHUMAaHMS 3HAYCHUS
XUMUYECKOM HAyKHM B JKU3HU COBPEMEHHOIO OOIECTBa, CIIOCOOHOCTU BJIAAETh
JOCTOBEPHON MH(pOpPMAIIME O MEPEIOBBIX JOCTIKCHHUSAX U OTKPBITHUAX MHUPOBOH H
OTEUECTBCHHOW XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MHpa 1 O0IIEeCTBa.

I'pasicoanckoeo eocnumarnus. TPEACTABICHUS O COIMAIBLHBIX HOPMax H
MpaBujaX MEXJIMYHOCTHBIX OTHOIICHWA B KOJJICKTHBE, KOMMYHUKATHBHOM
KOMIICTEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,  y4eOHO-HCCIIEIOBATEIBCKOM,
TBOPYCCKOW M JIPYTMX BHAAX JEATCIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JNIEATEILHOCTH TIPU BBITIOJIHCHWH YYCOHBIX, IMO3HABATCIBHBIX 3ajad,
BBITIOJTHEHUH  XMMHYECKHUX OKCIEPUMEHTOB, CO3JaHUM yYCOHBIX IPOEKTOB,
CTpEMJICHUS K B3aMMOTOHMMAHWIO W B3aWMOIIOMOIIM B TPOIECCe ATON yUYEOHOM
NESATETBbHOCTH;, TOTOBHOCTH OIICHMBATh CBOE TIOBEJICHHE W TIOCTYIIKH CBOMX
TOBApUIIEH C TMO3UIIMM HPABCTBEHHBIX W TPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB.

HeHHOCWll/l HAY4YHOc0 NO3HAHUA.
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o MHPOBO33PEHYECKUX NPEACTABICHUM O BEIIECTBE M XUMHYECKOU
peaKkuuu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Ppa3BUTHSl HAayKu U
COCTABJISIFOLIIMX OCHOBY JUIs IOHUMAaHUS CYIIHOCTH HAyYHOM KapTHUHBI MHpA;
Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIbI, B3aUMOCBSI3IX
YeJI0BEKA C MPUPOIHON CPEION, O POIU XUMUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

o MIO3HABATEIbHBIX MOTUBOB, HAIIPABJIECHHBIX HA MTOJYYE€HHE HOBBIX 3HAHUI
M0 XUMHUH, HEOOXOTUMBIX /JIs1 O0BSICHEHHS HA0II0AaeMbIX MPOLIECCOB U SIBICHUN;

o MO3HABATENbHON, MHPOPMAIIMOHHON U YUTATEIbCKOW KYJIbTYphI, B TOM
YHUCJIE HaBBIKOB CAMOCTOSITEIBHOM padOThl C Y4YEOHBIMH TEKCTaAMH, CIIPABOYHOU
JUTEPATYpPOM, JTOCTYNIHBIMU TEXHUYECKUMH CPEICTBAaMH  MH(OPMAIIMOHHBIX
TEXHOJIOTUH;

o UHTepeca K 00yUYEHHUIO U TIO3HAHUIO, JH0O03HATEIbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO00pa30BaHUIO, TPOEKTHOM U UCCIIEI0BATEIbCKON E€ATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIpaBJIEHHOCTU U YPOBHSI 00y4YEeHHMsI B JalbHENUILIEM;

Dopmuposanusi  Kyibmypsl  300p06bs:  OCO3HAHUS IEHHOCTH  YKU3HH,
OTBETCTBEHHOT'O OTHOILEHHUSI K CBOEMY 370POBbIO, YCTAHOBKM Ha 370pOBbIH 00pa3
’KU3HU, OCO3HAHUS TOCIEACTBUNA M HENPUATHUS BPEIHBIX NMPUBbIUEK (YNOTpeOseHus
aJKOroJisi, HApPKOTUKOB, KypeHHUs), HEOOXOJUMOCTU  COOJIIOJICHUS  MPaBUII
0€30MacHOCTH MPHU OOpPALEHUH C XMMUYECKHMMH BEIIECTBaMU B OBITY U peajbHOU
KU3HH;

Tpyoosoeo eocnumanus. NHTEpPECA K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuil u
Tpy/Jla pa3IM4HOro poja, YBaKEHUE K TPYAY U pe3yibTaTaM TPYAOBOU JEATEIbHOCTH,
B TOM 4YKCJI€ HA OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAHUMN MO XMMHUHU, OCOZHAHHOTO
BbIOOpA MHJMBUIYaAbHOM TPAEKTOPUU MPOJOJDKEHHUs] OOpa3oBaHHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CHOCOOHOCTHM K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH;  yCHemHOM MNpodEecCCUOHANTBHOM  JIEITEIBHOCTH U Pa3BUTHUSA
HEOOXOUMBIX YMEHHUI; TOTOBHOCTh a/IallTUPOBATHCS B PO(ECCHOHATILHON CPeIe;

IKON02UYeCKO20 BOCNUMAHUSL:

o HKOJIOTMYECKH L1€JIECO00Pa3HOT0 OTHOIICHUS K MIPUPOJIE KaK UCTOUHUKY

JKHN3HHN Ha 3CMJIG, OCHOBE €€ CymeCTBOBaHUA, IMOHUMAHWA HCHHOCTHU 3O0POBOIO0 H
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Oe3omacHOro o0pa3a KU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY
($u3NUECKOMY U IICUXUYECKOMY 3/10pOBbIO, OCO3HAHUS LIEHHOCTH COOJIIOICHUS ITPaBUI
0e30MacHOr0 TOBENEHUs MpH pabdoTe ¢ BEHIECTBAMH, a TaKKe B CHTyaIUsX,
YTPOKAOIIUX 310POBBIO U )KU3HU JHOIEH;

o CIIOCOOHOCTH NMPHUMEHSTh 3HAHUS, MOJy4YaeMble IPU U3YYEHUU XHUMUH,
JUISL PEIIEHUs 3a/1a4, CBSI3AHHBIX C OKPYXKAIOIIEH INPUPOJHOM CPENOM, MOBBILICHUS
YPOBHSL ~ DKOJIOTMYECKOM  KyJbTYpbl, OCO3HAaHUS  IJ00AJIbHOIO  XapakTepa
HKOJIOTMUYECKUX MPOOJIEM U ITyTEH UX pEIIeHUs OCPEACTBOM METOJI0OB XUMUU;

J DKOJIOTMYECKOTO MBILUICHUS, YMEHUS pPYKOBOACTBOBAaTbCA MM B
II03HABATEJIbHOM, KOMMYHUKATUBHOW U COL[UAIBHON IPAKTHKE.

CrnenuajibHbIe THYHOCTHBIE Pe3yJIbTAThI:

° CIIOCOOHOCTh K OCMBICJICHUIO U Iu(depeHunanuu KapTUHbI MUpa, €€

BpCMCHHO-HpOCTpaHCTBCHHOﬁ OpraHu3aluu.

MeTanpeaMeTHblie pe3yJbTaThl

B cocraBe MeranpeaMETHBIX pe3YyJIbTAaTOB BBIACISAIOT 3HAYUMBIE IS
(dhopMUpOBaHUST MUPOBO33PEHUS OOIICHAYYHBIC MOHATHUS (3aKOH, TEOpPHUsl, MPUHIINII,
runoresa, Gpakt, CUCTeMa, MPOIIeCC, SKCIEPUMEHT U JIp.), KOTOPbIE UCIIOIb3YIOTCS B
€CTEeCTBEHHO-HAYUHBIX YUEOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHUU U3 TUX
npeaMeToB (POpMUPOBATH MPEJICTABICHUE O ILIEJIOCTHOM HAyYyHOU KapTUHE MHpa, U
YHUBEpCaJIbHbIE y4YeOHBbIC JeHCTBUS  (MMO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,
pEeryJIATUBHBIE), KOTOpble oOecneyuBalOT  (POPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSTEIILHOMY TUITAHUPOBAHUIO U OCYIIECTBICHUIO YUYCOHOM JAESATEIHHOCTH.

MeranpenMeTHble pe3yJabTaThl OCBOCHHUS YYEOHOTO TMpeameTa «XUMUsD»
OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU TO03HABATEIbHBIMU JIEUCTBUSAMH, B TOM
qucIie:

ba3zosvimu nocuveckumu oeticmsusimu.:

o YMEHHEM HCHOJIb30BaTh MPUEMBI IOTHUYECKOTO MBIIIICHUS IPU OCBOEHUU
3HAHUW: PACKPbIBATh CMBICT XUMUYECKUX MOHITUN (BBIAECIATh HUX XapaKTepHbIC

IMPU3HAKH, YCTAHABJIIMBATbL B3aMMOCBA3b C JPYI'UMU HOHSITI/ISIMI/I), HCIIOJIB30BAaTh
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NOHATHUS 1J11 OOBACHEHUS OTACNIbHBIX (DAKTOB M SIBJICHHI; BHIOMpATh OCHOBAHUS U
KPUTEPUHN I KiIacCU(PUKAIMK XUMHUYECKUX BEHIECTB M XUMHUYECKUX PEaKluid;
YCTaHABIIMBATh TMPUYMHHO-CICJACTBECHHBIE CBA3M MEXAYy OOBEKTaMU H3YUYCHHUS;
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIC, NEIYKTUBHBIC, MO AHAJIOTHUH);
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

o YMEHUEM TMPUMEHATHh B IpOIecCe MO3HAHUS MOHATHUS (TPEIMETHBIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIOIb3YEMbIE B XUMHH,
peoOpa3oBbIBaTh MIUPOKO NMPUMEHSIEMbIE B XUMHUHM MOJCJIbHBIE MPEICTABICHUS —
XUMHUYECKANW 3HAK (CHMBOJ DJJIEMEHTAa), XUMHUYeckas QopMmyia U ypaBHEHHE
XUMHUYECKON peakluu — IpHU PEIICHUH Yy4eOHO-I03HABATENbHBIX 3a/lay; ¢ YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUA BBIABIATh U XaPAKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB M XUMUYECKUX PEaAKIIN;
BBISIBJISTH 0011IME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSA3H U IPOTUBOPEUHS
B M3y4YaeMbIX MpOIEcCax W SBICHUSIX; MpeiaraTb KPUTEPUH IS BBISBICHHUS ITHX
3aKOHOMEPHOCTEN U MPOTUBOPEUUIl; CaAMOCTOSITENIBHO BBIOMPATh CIIOCOO pEIICHUs
y4eOHOH 3a/1auu (CpaBHMBATh HECKOJBKO BAPUMAHTOB PEIICHUS, BHIOUpATh Hanboee
MOIXOIAIINHN ¢ y4ETOM CaMOCTOSTEIHHO BIICTICHHBIX KPUTEPHEB);

basosvimu uccnedosamenvckumu oeicmeusmu:

o YMEHMEM HCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCH B  KadyecTBE
WHCTPYMEHTA MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JIJIs1 (JOPMHUPOBAHUS TUIIOTE3BI
0 MTPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHHI;

o OpUOoOpEeTEeHNE OMbITa MO MJIAHUPOBAHUIO, OPTaHU3ALUU U TIPOBEICHUIO
YUEHUYECKUX OKCIEPUMEHTOB: yMEHHME HaOmoAaTh 3a XOAOM  Ipoliecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yJbTar, (popmyiupoBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCIEIOBAHUS, COCTABISITh OTUET O
MpoJieJIaHHOM padoTe;

Pabomoti ¢ ungpopmayueri:

o YMEHHEM BBIOMPATh, aHATTU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUIOB U (POPM MPENCTaBICHHS, MOIYyYaeMyl M3 Pa3HbIX HCTOYHHUKOB

(HayYHO-TIOMYJISIpHAS JINTEPATypa XUMUUECKOTO COJIEP KaHMsl, CIPABOYHBIE MTOCOOUS,
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pecypcsl IHTepHETa); KPUTUUECKH OLIEHWBATh NMPOTUBOPEUYMBYIO U HENOCTOBEPHYIO
uHpopMaIuio;

J YMEHHEM MPUMEHSTh Pa3IMYHbIE METOABl M 3aIpOChl MPHU IMOUCKE U
otOope nH(pOPMALIMK U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOUMBIX IS BBIITOJHEHUS
y4eOHBIX M IMO3HABATEJbHBIX 33/a4 ONPEAEIEHHOrO TUIA; NPUOOPETEHHE ONbITA B
00JJaCTH  MCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpPOW AaKTUBHOI'O MCIIOJIb30BAHMS PA3JIMYHBIX MOUCKOBBIX CHUCTEM;
CaMOCTOSITENIbHO BbIOMpaTh ONTHMAJbHYIO (OpMY IpencTaBiIeHUs MHPOpMaLUU U
WUIIOCTPUPOBATh  pEIIa€Mble  3aJa4d  HECJIOXXHBIMA  BHJAMU  HarJIsAIHOCTH,
JOCTYIHBIMU JJIS CJIETIBIX U UX KOMOMHALIUSAMU;

o YMEHMEM HCIOJb30BaTh M aHAJIU3UPOBATh B Ipolecce ydyeOHOU u
MCCJIEI0BATENbCKON JIEATEIbBHOCTH WH(OPMALUI0O O BIMSAHUM HPOMBIIUIEHHOCTH,
CEJIbCKOTO XO351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH IPUPOJHON CPEBL;

Yuueepcanvnvimu KomMmyHUKAMueHbIMU OCUCTNEUAMU:

o YMEHHMEM 3aJlaBaTh BOIIPOCH! (B XOJ€ OUANOra W/WiM IJUCKYCCHUU) IO
CYLLECTBY 00Cy»XAaeMol TeMbl, (OpMyIHpPOBaTh CBOM MPEIIOKEHNUS OTHOCUTEIBHO
BBINIOJIHEHHUS TIPEUIOKEHHON 3a1a4u;

o OpuoOpeTeHNe  OMbITa NPE3CHTALUU  PEe3yibTaTOB  BBIMIOJHEHUS
XUMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOro OMbITa, JabOpaTOpHOM paboTHl O
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

o 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMU [T03HABATEIILHON U
HCCJIEIOBATENbCKOM JAESITEIbHOCTU MIPH PELIEHUH BO3ZHUKAIOIINX MPOOJIEM Ha OCHOBE
y4éTa 00X UHTEPECOB U COTJIACOBAHUS MO3UIUN (00CYXAeHUSI, 0OMEH MHEHUSIMH,
«MO3TOBBIE€  IITYpPMbI», KOOpPJAWHALMS COBMECTHBIX JEHCTBUI, OIpeAesIeHue
KPUTEPUEB IO OLIEHKE KayeCTBa BBIIIOJIHEHHOU paboThI U 1Ip.);

Yuueepcanvnvimu pecyisamusHuiMu 0euUcmeusimu.

o YMEHUEM  CaMOCTOSITENIbHO  OMNpEAeNATh  LeJd  JIeSITeNIbHOCTH,
IUIAHUPOBaTh,  OCYIIECTBIISITh,  KOHTPOJIMPOBATH W  NpU  HEOOXOIUMOCTHU
KOPPEKTUPOBATh CBOIO JESATEIBHOCTh, BbIOMpaTh Hanbosee 3(pPeKTuBHbIE CIIOCOOBI

peHICHUA y‘-Ie6HBIX K IO3HABATCJIBbHBIX 3adad, CaMOCTOATCIIbHO COCTAaBJIATH MM
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KOPPEKTUPOBATH MPEJI0KEHHBIM aJrOPUTM JECUCTBUN NPHU BBINOJHEHUH 3aJaHUM C
y4€TOM TIOJY4YEHHUS HOBBIX 3HAaHUH 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX MU
pPEaKIUAX; OUEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATA 3asBJICHHON LIEIIH;

o YMEHHMEM HCIIOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IPEJIaracMble B
YCIIOBUY 3a1aHUM.

CrnenuajibHble MeTanpeAMeTHbIE Pe3yJIbTaThl:

° UCIIOIb30BaTh  COXPAaHHBIE AHAIM3ATOPBl B  PA3IUYHBIX  BHUAAX

nesTenbHOCTH (yueOHO-TI03HABATEILHOM, OPUEHTUPOBOYHOM, TPYIOBOI);

° MIPUMEHSTH OCA3aTENbHBINA U CITyXOBOM CIIOCOOBI BOCIIPUATUS MaTEPHAIIA;

° YUTaTh U MUCATh C UCIOJB30BaHUEM pelbePHO-TOUCYHOM cucteMbl JI.
bpaiins;

° IIPUMEHSTH COBPEMEHHBIE cpencTBa KOMMYHUKALIUU U

TU(DIOTEXHUUECKUE CPEJICTBA;

° OCYULIECTBJISATh MPOCTPAHCTBEHHYIO u COLIMAJIBHO-OBITOBYIO
OpPUEHTHPOBKY, 00J1aJJaTh MOOMIIBHOCTBIO;

° NPUMEHATh MpUEMbl OTOOpa W CHUCTEMATH3alMd MaTepuana Ha
ONPEIEICHHYIO TEMY;

° BECTH CAMOCTOSITENIbHBIA MOUCK UHPOPMAIIHH;

° peoOpa3oBbIBaTh, COXPAHITH U NIEpEIaBaTh MH(POPMALIKIO, TOTYUEHHYIO

B PC3YyJIbTATC YTCHUA WUJIN Ay IUPOBAHUA,

° MPUHUMATh y4acTHE B PEUYEBOM OOIICHUH, COOII0Iass HOPMBI PEUEBOTO
DTHKETA;

° aJIcKBaTHO HCIIOJIb30BaTh KECThl, MHMHKY B IIPOIIECCE PEUYEBOrO
OOIIIEHNUS;

° OCYIIIECTBJIATh pPEUEBOM CAaMOKOHTpPOJb B  TIpolecce  y4eOHOM

ACATCIBbHOCTHU U B HOBCGI[HGBHOﬁ KOMMYHHKAIINH,

° OIICHMBATh CBOIO pEYb C TOYKH 3PCHHUS €€ COJCPIKaHHUS, S3BIKOBOI'O
oopMIIeHUS;
° HAXOJUTh T'PaMMaTHUYECKHE M PEUCBbIC OMIUOKHU, HEAOUYCTHI, HCIIPABIIATh

ux;
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o IJIaHUPOBAaThb, KOHTPOJIHUPOBATL W OLCHUBATH y‘{€6HI)I€ HeﬁCTBHH B

COOTBETCTBHHU C ITOCTAaBICHHOMN 3az:aqeﬁ " YCIIOBHAMHU €C pCaJIn3alluu.

IIpeameTHbIE pe3yJIbTATHI
9 kace

) pacKpbIBaTh CMBICTT OCHOBHBIX XMMHUYECKHUX MOHSTHUI: aTOM, MOJIEKYJa,
XUMHUYECKUI JIEMEHT, IPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH (OJTHOPOAHAS U
HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKyJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi JOJiI XUMHYECKOIO 3Je-
MEHTa B COCJIMHEHHH, MOJIAPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPULIATEINBHOCT, CTENEHb OKHCIICHUS, ~ XUMHUYECKass  peakius,
KJaccu(pukanus peakiuii: peaklud COCTUHEHUs, PEaKIMM Pa3JI0KEHUs, peakluu
3aMEIIEeHHs], peakuuu o0- MEHa, SK30- W DHIOTEPMHYECKHE PEAKIMH; TEIJIOBOU
3 eKT peakiuu; aIpo aToMa, FIEKTPOHHBIN CJION aTOMa, aTOMHast OpOUTaIIb, PaIUyC
aToMa, XMMHUYECKasi CBSI3b, MOJSIPHAS U HEMOJIAPHAs KOBAJICHTHAs CBS3b, MOHHAA
CBA3b, HMOH, KAaTHOH, aHWUOH, pacTBOP, MaccoBas J0Jds BeulecTBa (IMPOLIEHTHAs
KOHIIEHTpAIusl) B pacTBOPE;

) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHH (CM. TI.
1) ¥ IpUMEHSITh 3TU MOHATUS TIPU OMKMCAHUU BEIIECTB U UX MPEBPaIICHUN;

o UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY JUIsl COCTaBJieHHS (opmyi
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

o OTIpEeENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSX;
CTENIEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COSTMHEHUSX ; TPUHAJIC)KHOCTh BEIIIECTB
K OIpeAeIEHHOMY KJacCy CO€QUHEHUH 1o QopMynam; BUI XHUMHYECKOW CBS3U
(KoBaJIeHTHAs! M HIOHHASI) B HEOPTaHUYECKUX COCAMHEHUSX;

° packpsiBath cMmbIch Ilepuomnueckoro 3akona JI. WM. Menpaeneea:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHUX
3JIEMEHTOB OT MX 10JI0KeHUs B [lepruoinueckoii cucreMe; 3aKOHOB COXPAHEHHSI MaCChI
BEILIECTB, MIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO Y4YE€HUs, 3aKOHa ABOTAIpO;

OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy lleproguyeckoit cucTembl
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XUMHUYECKUX DJIEMEHTOB: paszfinyaTh MOHATHS «rJ1aBHas moAarpynmna (A-rpymnmna)» u
«mobounas mnoarpymnmna (b-rpynma)», Maneie W OoJibIIME MEPUOMBI; COOTHOCHUTH
0003HaUYeHUs, KOTOpbIe UMEIOTCs B Tabmuie «llepuonnyeckas cucreMa XUMHUYECKUX
anemeHToB /. 1. MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB W 3aps] SApa, OOIlIee 4YUCIO 3JIEKTPOHOB U
pacupesesieHue uX 10 AIEKTPOHHBIM CIIOSIM);

o KJIacCU(DUIIMPOBATH XUMUYECKUE DIIEMEHThI; HEOPraHUYECKHE BEIIECTBA;
XUMUYECKUE PEAKLMH (110 YUCIY U COCTAaBy Y4YacTBYIOUIMX B PEaKUMU BEIIECTB, IO
TerioBoMy 3 PexTy);

o XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsk ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHU I
COOTBETCTBYIOIIMX XUMUYECKUX PEaAKITUH;

o MIPOTHO3MPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUE€CTBEHHOTO
COCTaBa; BO3MOXXHOCTHM TNIPOTEKAHMS] XUMUYECKHX MPEBPALIEHUNA B pa3IMYHBIX
YCIIOBHUSIX;

o BBIYUCIIATh OTHOCUTENIBHYIO MOJEKYJISPHYI0 M MOJSPHYIO MAaccChl
BELIECTB; MAacCOBYIO JIOJI0 XHMHUYECKOTO 3JeMEHTa Mo (opMyse COEAMHEHUS;
MacCOBYIO JIOJIO BEIIeCTBA B PACTBOPE; MPOBOAMTH PACUETHI IO YpPABHEHUIO
XUMHYECKOMN pPEAKLINH;

o IPUMEHSTh OCHOBHBIC ONEPAIMH MBICIUTEILHON JeATEIbHOCTH —
aHajlu3 W CHUHTE3, CpaBHEHHE, O00O0OIIeHHe, CHUCTeMaTU3aluio, KilacCU(UKAIIUIO,
BBISIBIICHHE TMPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JIJIsi U3Y4YEHUsI CBOMCTB BEIECTB U
XUMUYECKUX PEaKINii; €CTECTBEHHO-HAYUHbIE METOJbl TMO3HAHUS — HAOJIOJICHUE,
U3MEepeHne, MOJEINPOBaHUE, IKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );

o clieoBaTh  MpaBWjaM  TOJB30BAHHMS  XMMHUYECKOW  TIOCYIOM U
1abopaTOpHBIM 000PY/IOBAaHUEM, a TaKXe IMpaBujaM OOpalleHusi ¢ BEUIeCTBaMHU B
COOTBETCTBUH C UHCTPYKIHUSMHU T10 BBIIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB
[0 TOJIYYEHHIO M COOMpPAHUIO Ta3000pa3HbIX BELIECTB (BOAOpPOJAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEHEIIEHHON MacCOBOM J0JEH pPacTBOPEHHOIO

BCIICCTBA, IJIaHUPOBATb u IIPpOBOJHTDH XUMHNYICCKHEC OKCIICPUMCHTEI I10
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paciio3HaBaHUIO paCcTBOPOB HlGJIO‘IGﬁ U KHUCJIOT C IIOMOIIBIO MHAUKATOPOB (HaKMyc,

dhenondTaienH, METHIOPAHXK U Ip.).

10 knacce

. pacKpbIBaTh CMBIC]T OCHOBHBIX XMMHUYECKHX TOHSITHH: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, HWOH, KAaTHOH, AaHHOH, IPOCTOE BELIECTBO, CIIOXKHOE
BEILIECTBO, BAJIECHTHOCTD, DJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs
peaxiusi, XUMHUYECKasl CBsI3b, TEIUIOBOM A (EKT peaklnu, MOJIb, MOJSIPHBIN 00BEM,
PacTBOP; AAEKTPOIUTHI, HEIJIEKTPOIUTBL, SJEKTPOIUTUYECKAS TUCCOLIMALUSA, PEAKIIUT
MOHHOTO OOMEHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECUE, OOpaTuMble U
HEOOpaTUMBbIE PEaKLUU, OKHCINUTEIb- HO-BOCCTAHOBUTEILHBIE PEAKIUU, OKUCIUTEND,
BOCCTAaHOBUTENb, OKHCIIEHHE M BOCCTAHOBJICHHE, aJJIOTPOIUs, aM(pPOTEPHOCTH,
XUMHUYECKasi CBS3b (KOBaJEHTHas, HOHHAs, MeETaJuIMYecKas), KpUCTauInyecKas
pemeéTKa, KOppo3usi METAJIOB, CIUIABbl; CKOPOCTh XMMHUYECKON peaklnu, IpeieIbHO
nomyctumas konnentpanus (I1J1K) Bemiectsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUH (CM. II.
1) ¥ IpUMEHSITH ATU MOHSTHS TIPY ONTUCAHUU BEIIECTB U UX MPEBPAICHUI;

. HCIIOJIb30BaTh XMMHYECKYI) CHUMBOJIUMKY [UJIsl COCTaBJEHUS (QopMyi
BEIIECTB U YPAaBHCHUN XMMUYECKUX PEAKIU;

. ONPENENATh BAJEHTHOCTD U CTEIIEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB
B COEMHEHUSAX Pa3IMYHOr0 COCTaBa; MPUHAMJIEKHOCTh BELIECTB K OMPENECIEHHOMY
KJIACCYy COCNMHEHUM Mo (popmysiaMm; BUJ XMMHUYECKOW CBSI3M (KOBAJICHTHAs, HOHHAs,
METAJJINYECKasi) B HEOPraHWYECKUX COCIMHEHUSIX; 3aps] HMOHA [0 XUMHUYECKOM
(dbopmynie; XxapakTep cpelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, THUII
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOT'O BEIIECTBA;

. packpbiBath cmbich [leproanmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: ONKCHIBATH W XapPAKTEPU30BATh TAOJIMUYHYIO
dopmy I[leproanueckoit CUCTEMBI XUMHUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noarpynna (A-rpymnma)» u «mnobounas noarpynmna (b-rpymnma)», manibie u

OopIIHE nepruoabl; COOTHOCUTD O603H3‘I€HI/I}I, KOTOPBIC UMCIOTCs B HCpHOI[PI‘—IGCKOfI
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Ta0uIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(coctaB u 3apsa sAapa, oOIlee YUCIO HJIEKTPOHOB M paclpeselieHne X II0
AIIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B M3MCHEHHH CBOWCTB
AJIEMEHTOB U UX COCIMHEHUH B IpEeAeax MajbIX NEPUOIOB U IIaBHBIX MO - TPYMI C
YUYETOM CTPOCHUS UX ATOMOB;

. KJIacCU(PUITMPOBATH XUMUIECKUE AIIEMEHTHI; HEOPTaHUIECKUE BEIECTBA;
XUMHUYECKUE PeaklMu (10 YUCIY U COCTaBYy YYacTBYIONIMX B PEaKIMU BEIIECTB, IO
TerIoBoMy 3 (PEeKTy, M0 NBMEHEHHIO CTETICHEH OKUCIICHUS XUMHYECKUX dJIEMEHTOR);

. XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME W CHEIU(PUUYECKHE XUMHUYECKHUE
CBOWCTBA NPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKAAas OMHCAHUE IPUMEpPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

. COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTUYECKON HUCCOLMAIMU KHUCIIOT,
LIEJI0YE U COJIEH; MOJHbIE U COKPAIEHHbIE YPABHEHHsI peakUuii HOHHOTO OOMEHa;
YpaBHEHUS PEaKIMii, MOJTBEPKIAIONINX CYIIECTBOBAHUE TEHETUYECKON CBI3U MEXKTY
BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

. pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIui
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINiA;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOCHHS;
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B PA3TUYHBIX YCIOBUSAX;

. BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacCChI
BEIIIECTB; MACCOBYIO JOJII0O XHUMHUYECKOTO JJIeMeHTa Mo (opMyse coeauHEHUS,
MAacCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE; MPOBOAUTH PACUETHl IO YPaBHEHUIO
XAMUYECKOU pEaKInH;

. CIENOBATh MpaBUJaM  TMOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOPHBIM O0OpPYJIOBAaHHEM, a TAKXKe IMpaBUIaM OOpaIIeHUs C BEIIeCTBAMU B
COOTBETCTBHUH C HHCTPYKITUSMH IO BBITOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OTIBITOB
IO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

. MPOBOAUTh  PEAKIMHM, MOATBEPKAAOIIME KAYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOPHUA- OpOMUI-, HMOAMI-,

kapOonat-, pocdar-, cunukar-, cynbdar-, THIAPOKCUIA-UOHBI, KATHOHHI aMMOHUS H
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MOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

. IIPUMEHATh OCHOBHBIE OIIEPALlMA MBICIUTEIBHON JEATENBHOCTH —
aHaJIN3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3aI1IO, BBISIBJICHUE MPUYHUHHO-
CJIIEACTBEHHBIX CBSI3€M — JUJI M3YUYEHHMsI CBOMCTB BEILECTB U XMMUYECKUX PEAKLINN;
€CTECTBEHHO-HAYYHbIE  METOJbl  [O3HAHUS —  HAONIOACHHE, H3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).

CrnenuajibHble pe3yJibTaThl:

° BJaJICHUE TMpaBUiiaMU 3anmucu (HOpMyJ M CHEHHAIbHBIX 3HAKOB IIPH
MCIIOJIb30BAaHUU pelibepHO-ToUeuHOM cuctemsl JI. bpaitns.

° BJIQJICHUE OCSA3aTENIbHBIM CIIOCOOOM OOCJHENIOBAHMS W  BOCIPUATHS
penbedHbIX U300pakeHn (WLTIOCTPALUN, CXEM, MAKETOB, YEPTEKHBIX PUCYHKOB U
T.IL.).

° YMEHHUE BBINOJHATh MPOCThIE peabe(HbIE PUCYHKH U MOCTPOEHUS MPH
IIOMOIIY CIIENNAJIBHBIX HHCTPYMEHTOB.

° BJIQJICHUE TEXHUKOM MpeoOpa3oBaHus (OpPMYyJ M BBIPAKEHHA NpH

HCIOJIb30BaHUU cucTeMsl JI. bpaitns.
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TEMATHYECKOE IINTAHUPOBAHME 110 ITPEJIMETY «XUMMUSA»
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

OcHoBHoOe coaep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxm

[TepBonauasibHBIE
XUMUYECKUE
noHsTust. (15 4.)

[Ipenmer xumun. Ponp XvMuu B KW3HU 4esioBeka. Tema u
BemlecTBa. dusznueckre CBONCTBA BEIIECTB. ArperaTHOEe COCTOSTHUE
BEIIECTB.

[lonatne o mMeronax MO3HAHUS B XMMHUU. XUMHS B CHCTEME
Hayk. Uucrele BemecTBa U cmecu. CriocoObl pa3/iesieHns cMecei.

ATOMBI W MOJEKyNbl. XUMHUUYECKHE 3JeMeHThl. CHMBOJIBI
XUMHUYECKHX 3J1eMEeHTOB. [IpocThie U ciiokHbIe BellecTBa. ATOMHO-
MOJIEKYJISIPHOE yUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKUX
HJIEMEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS
aToMHas macca. OTHOcUTeNIbHAs MOJEKyJsipHas mMacca. MaccoBas
JI0JIs1 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH.

Ou3nuecKkue U XUMUYECKHUE SBICHUSA. XUMUYECKas Peakus 1
e mpu3HaKu. 3aKOH COXPAHEHUS MacChl BEUIECTB. XUMHUYECKHUE
ypaBHeHHs. Kiaccuduranus XUMHUECKUX peakIuil (COeTUHEeHNS,
paslIoKEeHUs, 3aMEelIeHUs, 0OMEHa).

XHMHYECKHIi IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH TTOCYIOH,
¢ mpaBwJamMHu paboThl B JabOpaTOpUM U MpUEMaMU OOpaIleHus C
nabopaTopHBIM ~ 00OpYyJIOBaHHWEM;  HM3y4YeHHE U  OINHUCAHUe
¢u3nueckux CBOMCTB OOpa3lOB HEOPraHUYECKUX  BEIIECTB;
HaOmo/ieHne (Qu3nyeckux (MJIaBjIeHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KMIIEHHE M KOHJEHCAIMs BOJIbI) U
XUMHYECKHX (TOPEHHE CBEYH, NMPOKATUBAHHE MEIHOW TPOBOJIOKH,
B3aMMOJICIICTBUE MeJla C KHUCIIOTOH) sBICHHWH, HaOJIOJeHUE H
ONKCAaHWE TPHU3HAKOB  TMPOTEKAHWS  XMMHYECKHX  pEeaKIid

PaCKpBIBATh CMBICI U3y4aeMbIX TTOHITHH;

PacKpbIBaTh pOJib XUMUHU B IPUPOJIE U KU3HU YEIIOBEKA, €€
CBA3b C IPYTHUMH HayKaMu;

pasiinyaTh YUCThIE BEIIECTBA M CMECH; OJHOPOJHBIE U
HEOJTHOPOJIHBIE CMECH;

pasnuyath (PU3NUECKUE U XUMUYECKUE SIBICHUS,
OTPENEATh MPU3HAKK XUMHUYECKUX PEaKIMi U YCIOBUS
UX IPOTEKAHMUS;

CJEA0BaTh MPaBUJIaM IOJIb30BAaHUSI XUMHUUYECKOMN MOCYI01
U 1abopaTopHBIM O00OPYJOBaHHEM, a TaKXKe IpaBHIIaM
oOpareHus: ¢ XMMHUYECKUMH BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIUSMHU 10 BBIMOJTHEHUIO MMPAKTUYECKUX PadoT;
IJIAHUPOBATh U MPOBOAUTH XUMUYECKUM IKCIIEPUMEHT T10
V3YYCHHUIO U OMHCAHUI0 (PUBNYECKUX CBOMCTB BEIIECTB,
CIOCO0O0B pa3/IEICHHs] CMECEH BEIIECTB;

MPUMEHSTh €CTeCTBEHHO-HAYUYHbIE METOJbl MO3HaHUs (B
TOM 4YHCJIe HaOII0IeHne, MOICIMPOBAHUE, IKCIIEPUMEHT)
U OCHOBHBIE OIEpallUd MBICIUTENbHOU NI€ATEIbHOCTH
(cpaBHeHME, KiaccU(UKAIMA) IS U3YUYEHUS BEIIECTB U
XUMHUYECKUX PEAKIUN;

pPacKpbhIBaTh CMBICT W3y4aeMbIX TMOHSTHH W 3aKOHOB U
MIPUMEHATD 3TU MOHATHUS PU ONTUCAHUU CBOMCTB BEIIECTB
U UX TPEBPALLECHU;
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(paznokeHue caxapa, B3aUMOJACHCTBHE CEPHOM KUC JIOTBI C
xjopuoM Oapusi, pasnoxeHue ruzapokcuga  wmenu(Il) mpu
HarpeBaHuM, B3auMoieicTBHE Xkeie3a ¢ pacTBopoM coau meau(lIl));
U3yYeHHUE CII0COOOB pa3liesieHus] cMeced (¢ MOMOIIBI0 MarHura,
¢wibTpOBaHME, BBINAPHBAHKE, JUCTIIULIINSA, XpomaTtorpadusi),
IPOBE/ICHUE OYMCTKHU MOBApEHHON COJM; HAOIIOAECHUE U ONHUCAHHE

pPE3yJabTaTOB NPOBCACHUA  OIlbITa, WJIIIOCTPUPYIOHICTO 3aKOH
COXpaHEHHUS Macchl; co3JaHne Mozenen MOJIEKYJI
(ILIapoCTepIKHEBBIX).

IpakTnyeckue padoThI:
Ne 1. IlpaBuna paboThl B 1abOpaTopuu M MPUEMBI OOpaIIeHus: C
1a060paTOPHBIM 000PYIOBAaHUEM.
No 2. Paznenenne cmeceit (Ha mpuMepe OYUCTKH MOBAPEHHOM COJIN).
Beruncienus:

® OTHOCHUTEIIbHOW MOJICKYJISIPHOW MacChl BEIIECTB;

® MaccoBOM [JONM XMUMHYECKOrO JJIeMEHTa IO

COCIMHEHMUSI.

bopmyie

paznuyath  (U3MUECKHEe W XUMUYECKHE  SIBJICHUS,
OOBSCHATH, UX CYIIHOCTb C TOYKH 3PEHHS] aTOMHO-
MOJIEKYJISIPHOTO YYCHUS;

ONpPENENATh NPU3HAKY XUMUYECKUX PEAKLIUM, YCIOBUS UX
MPOTEKaHU;

OOBSCHATh CYIIHOCTh (PU3MYECKHMX U XHUMHYECKUX
SIBJIEHUM C TOYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOIO YUECHUS;
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(DHUIIMEHTH B YPAaBHEHUSX XUMUYICCKUX
pEeaKInii;

CJEA0BaTh MPaBUJIaM IOJIb30BAaHUSI XUMHUUYECKOHN MOCYI01
U 1abopaTopHBIM O00OpYJOBaHHEM, a TaKXKe IpaBHIIaM
oOpallleHuss C  BELIECTBAMH B  COOTBETCTBUU  C
WHCTPYKLIHUSIMH  TI0O  BBIOJIHEHHUIO  J1a0OpaTOPHBIX
XUMHYECKHUX OIBITOB;

WCIIOJIb30BaTh MPHU BHINOJHEHUH Y4YEOHBIX 3aJaHU U B
MIPOLIECCE UCCIEN0BATENBCKON AEATEIBHOCTH
Hay4YHO-TIONYJIAPHYIO JUTEpaTypy XUMHUYECKOTO
CoJlepKaHus, CIPAaBOYHBIC MaTepHalbl, PECYpPCHl CETH
«nTepHeT;

BBICTPANBATh PA3BEPHYTHIC MUCHMEHHBIE U YCTHBIE OTBETHI
C ornopoi Ha WH(OpPMALKMIO W3 YUEOHHMKA U CIPABOYHBIX
MAaTepHaioB, TPAMOTHO  MCIIOJB30BaTh  HM3YyYEHHBIN
MIOHSATUHHBIN annapar Kypca XuMHUHU.

Baxneiime
MpeICTaBUTENN
HEOPTaHHYECKUX
BemiecTB. (35 u.)

Bo3ayx — cmechk razoB. Coctas Bozyxa. Kuciopoa — snemeHT
U TpocToe BemecTBo. HaxokaeHue Kuciopoga B INPHUPOAE,
buznyeckue u XMMHUYECKHUe CBOMCTBA (peakuuu ropeHusi). OKCuabl.
[Tpumenenue kuciopoaa. CrocoObl MOMy4YeHUS KHCIOpPOAa B
nabopatopud M NPOMBINUIEHHOCTH. KpyroBopor kuciaopoga B
npupoze. O30H — aJuI0TpoIHas MOAU(UKAILIKS KUCIOPOIa.

TemsioBoil 3hdeKkT XUMHUYECKOM peakIi, TEPMOXUMUYECKHE

® DpaCKpbhIBAaTh CMBICII H3Yy4acMbIX MOHSATHH 1 MPUMCHSATH OTU

MOHATUS IIPM OINHUCAaHUM CBOWCTB BEIIECTB M HX
MIPEBPAILCHU;
XapakTepu3oBaTh  (ONMMCHIBaTB)  COCTaB  BO3/AYyXa,

(U3UYECKHEe M XUMUYECKHUE CBOMCTBA KUCIIOPOa, CIIOCOOBI
€ro MOoJIy4eHHs, MPUMEHEHHE U 3HAUY€HHE B MPUPOJE U
JKU3HHU YEI0BEKA;
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YPaBHEHHS, 3K30- U IHAOTEPMUYECKUE PeaKUU. TOIMIMBO: yrojb U
MeTaH. 3arpsi3HEHHE BO3/yXa, YCHJIEHHE MapHUKOBOTO 3ddeKra,
pa3pyLIeHHE 030HOBOI'O CJIOSI.

Bogopon — »snemeHT u mpocTtoe BemiecTBo. HaxoxaeHnue
BOJIOpOJIa B Tpupoae, (PHU3MUECKMe W XUMHUYECKHE CBOWCTBA,
pUMEHEHUe, criocoObl nonyyenus. Kucinotsr u conu.

KonuuectBo BemectBa. Mousib. MonsipHas macca. 3akoH
ABorapo.

Momnsipablii 00b€M  razoB. Pacu€rel 1mo  XMMHYECKUM
YPaBHEHUSM.

®dusnyeckue CBOWCTBa BOAbBL. Boaa Kak pacTBOPUTENb.
PactBopel.  HachllleHHble M HEHACBILIEHHBIE  PAacTBOPBI.
Pacmeopumocmov 6ewpecms 6 6ode. MaccoBasi 110yisi BEIIECTBA B
pacTBope. XuMmuuyeckue cBoMcTBa BoAbl. OcHoBaHus. Poub
pacTBOPOB B MPUPOJE U B KU3HMU yesloBeka. KpyroBopor Boabl B
npupoje. 3arpsi3HEeHUEe NPUPOAHBIX BOJA. OXxpaHa W OYMCTKA
MPUPOHBIX BOJI.

Knaccudukanus HeopraHuueckux coefAuHeHuid. OKCHUIBI.
Knaccudukanus  OKCHJIOB: cosieoOpasyrome  (OCHOBHEIE,
KHUCIIOTHBIE, am(oTepHbIe) U HecojeoOpasyomue. Homenknarypa
OKCHUZIOB (MEXIyHapoJIHas U TpuUBHANbHAsA). Duznueckue u
XUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHue okcuaos.

OcnoBanusa. Krnaccuduxanus  OCHOBaHMM:  WIENOYHM U
HEpacTBOPUMBIE OCHOBaHUSI. Homenkinarypa OCHOBaHUI
(MexxyHapoaHas W TpuBUaidbHasA). DU3HMYECKHE U XUMHYECKHUE
cBoMcTBa OCHOBaHUU. [losrydeHre ocHOBaHHM.

Kucnotel. Knaccudukanus kuciaor. HomeHknaTypa KucIoT
(MexxmyHapoaHas W TpuBUaiIbHas). DU3HUECKHE W XUMHUYECKHE
cBolicTBa kucaoT. Psayg aktuBHoctu MeTaimioB H. H. bekerosa. Ilo
JTy4YEeHHUE KUCIIOT.

Comu. HomeHnknarypa coneit (MexayHapoaHasi U TpUBUAIbHAs).

du3nyeckue M XUMHUYECKHEe cBoucTBa cojer. [lomydenue
coJIei.

I'enernueckas
COEMHEHUM.

CBiA3b MCKIAY KilacCaMM HCOPraHMYCCKHUX

CpaBHHUBATDL PCAKIIUU I'OPCHUSA U MCIAJICHHOTO OKUCJICHUA

coOuparb  mOpuOOpsl Uil  TOJYy4YEHHUS  KHUCIOpoja

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

HCII0JIB30BATh XUMHUYCCKYIO CUMBOJIUKY JIsI COCTABJICHUSA
(dbopMyI1 BEIIeCTB, MOJIEKYJISIPHBIX YPAaBHEHUH XUMHUYECKHUX
peaKkuuii ¢ y4acTUEM KHUCIIOPOJA;

OOBSICHATh  CYIIHOCTb  9KOJOTHYECKHX
CBSI3aHHBIX C 3arpPsI3HEHUEM BO31yXa;

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

IJIAHUPOBATh U OCYILUECTBIATh HA MPAKTHKE XUMUYECKUE
OKCIICPUMCHTBI, IPOBOJUTH Ha6JHOI[eHI/I$[, J€J1aTb BBIBOJbI
10 pe3yJibTaTaM SKCIIEPUMEHTA;

PACKpPBIBATE CMBICIT U3Yy4aCMbIX MOHSATHH U IMPUMCHATDH 3TU

npo0Jem,

MOHATHUSL TIPU OMNHMCAHUU CBOMCTB BEIIECTB U HX
IIPEBPAILCHU;
XapaKTEPU30BaTh (orHCHIBATD) buznvecKue u
XHUMHYECKHE CBOHCTBA BOJOPOA, CIIOCOOBI €To MOTydeHus,
MIPUMEHEHUE;

cobupath pudOp AJIs MOTYUEHHUs BOJIOPO/A;
WCIIOJIb30BaTh XUMUYECKYIO CUMBOIIUKY IS COCTaBJICHUS
(opMyJI BEIIECTB, MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUUECKUX
peaKkuuii ¢ yyacTueM BOAOPOJIaA;

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

TUTAHUPOBATh U OCYIIECTBIATh Ha MPAKTUKE XUMHUYECKUE
OKCIICPUMCHTEI, IPOBOJUTH Ha6J'IIO)IeHI/I$I, JcJIaTb BBIBOJAbI
M0 pe3yJIbTaTaM dKCIIEPUMEHTA;

y4acTBOBaTh B COBMECTHOI paboTe B Ipymnie
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XHMMHYECKHII  JKCHEPHMMEHT:  KAueCTBCHHOE  OIpEleIeHUe
COJIep’KaHUsl KHUCIOpoJla B BO3AyXe; IOJy4YeHHE, CcoOupaHue,
pacrio3HaBaHME M H3YYEHHE CBOMCTB KHCIOpOAa; HaOIIOACHUE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOIOM U YCIOBHS BOBHUKHOBEHUS
U TpeKpalieHus: ropeHus (mokapa); 0o3HaAKOMIICHHE ¢ 0Opasnamu
OKCHJIOB U ONHCAHHE UX CBOWCTB; IIOJIydeHHUE, COOUpaHUE,
paclo3HaBaHME€ U H3Y4YEHHME CBOMCTB BoAopoja (rOpeHHE);
B3auMojeiictue Bomopoaa c¢ okcuaom wmeau(ll) (BozmoxkHO
UCIIONIb30BAaHUE  BUJCOMATEPHANIOB); HAONIOACHHE  00pasioB
BEIIECTB KOJMYECTBOM | MOJIb; HCClIe0OBaHHE OCOOEHHOCTEN
pacTBOpEHUSI  BEIIECTB €  pPa3JIMYHOW  PacTBOPUMOCTHIO;
IMPUTOTOBJICHHE PACTBOPOB C OIpeAeNEHHOW MaccoBOHM Jioyei
pacTBOPEHHOTO BEIIECTBA; B3aUMOAECHCTBUE BOJbI C METaUIaMHU
(HaTpuem u KaJIBITHEM ) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); OIPENEICHUE PACTBOPOB KUCJIOT U HIEJIOUeH ¢
MOMOIIbI0 UHAUKATOPOB; HCCIIEI0BAaHUE 00PA3I[0B HEOPTaHUYECKUX
BEUIECTB PA3JIUYHBIX KJIACCOB; HAOJIOJEHHE HU3MEHEHMsI OKpPacKu
UHIUKATOPOB B pacTBOpax KHUCIOT M IIEJIOoYel; u3ydeHue
B3aumozeiicTBus okcuaa meau(ll) ¢ pactBOpoM cepHOM KUCIIOTHI,
KUCIIOT C MeTajUlaMU, peaKuil HeUTpaau3aluy; MOoJydYeHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BHITECHEHHE OJIHOTO METajlia IPyruM
U3 pacTBOpa COJIM; PELIEHUE DKCIIEPUMEHTAIBHBIX 3a7ad II0 TEME
«BakHenmue Ki1accbl HEOPraHMYECKUX COCIUHEHUIN.
IIpakTyeckue padboTsbI:
Ne 3. Tlonyuenue u cobupaHue KUCIOpoaa, U3y4eHHE €ro CBOMCTB.
Ne 4. TTonyuenue u coOupanue BOAOpOIa, U3yUE€HHE €ro CBONCTB.
Ne 5. TIpuroroBiieHne pacTBOPOB C ONPEAEIEHHON MacCOBOM 10JIeH
pacTBOPEHHOTO BEWIECTBA.
Ne 6. Pemenue skcrnepMMeHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COETUHEHUI».
Boruuciienus:
® MOJICKYJISIPHOM MacChl BEIIECTBA Ha OCHOBE aTOMHON MaccChl
XMUMHUYECKHX 3JIEMEHTOB;
® MOJICKYJISIPHOM MaccChl KUCJIOPOJa U 030HA Ha OCHOBE aTOMHOM
MacChl XMMHUYECKOT'O 3JIEMEHTA;

PACKpbIBAaTh CMBICI U3yYaeMbIX MOHATHI U PUMEHSTH 3TU
MOHATHUSA, A& TAKXKE HW3YYEHHBIE 3aKOHbl M TEOPUU IS
pelIeHHs pacUETHBIX 3a/aY;

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

IPOBOJUTh pPacy€Tbl MO YPABHEHHMSIM XUMHUYECKHUX
peakiuii: KonudyecTBa, OOBEMA, MAaCChl BEIIECTBA IIO
U3BECTHOMY KOJMYECTBY, 00bEMY, Macce peareHTOB WU
IIPOJYKTOB pEaKLUy;

BBICTPANBATh PAa3BEPHYTHIE MUCbMEHHBIE U YCTHBIE OTBETHI
c omopoil Ha MH(POPMAIMIO U3 YYEOHHKA W CIIPAaBOYHBIX
MarepuaioB, TPaMOTHO  HCIOJIb30BAaThb  HM3yYEHHBIN
MOHATUMHBIN anmnapar Kypca XUMHUU;

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

XapakTepu30BaTh (U3NYECKUE M XUMHUYECKHE CBOWCTBA
BOJIbL, €€ POJIb KAK PACTBOPUTEIISL B IPUPOJIHBIX IPOLIECCAX;
COCTaBJISITh YPABHEHUS XUMUYECKUX PEAKIMH C y4aCTHEM
BOJIbI;

OOBSCHATH  CYHIIHOCTb  JKOJOTHYECKHX  IpoOJeM,
CBS3aHHBIX C 3arpsS3HEHHEM MPUPOJHBIX BOJ, CIOCOOBI
OUMCTKHM BOJBI OT IpHMECEH, Mepbl MO OXpaHE BOJ OT
3arpsi3HEHMS;

IJIAaHUPOBATh M OCYIIECTBIATh Ha MPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOAECHUS, A€NaTh BBIBObI
0 pe3yJibTaTaM SKCIIEPUMEHTA;

cle10BaTh MpaBuiiaM 6e30macHoi padoThl B 1abOpaTopuu
Npd  KCHOJB30BAHMM  XUMHUYECKOM  TOCyOsl U
000py1oBaHMS;

MPOBOJUTH BBIYUCIEHUS C MNPUMEHEHUEM MOHATHUS
«MaccoBas J10JIsI BELIECTBA B PACTBOPEN;
KJIacCU(PUIIUPOBATh M3y4yaeMble BEIIECTBAa 1O COCTaBy U
CBOMCTBaM;
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e 00béMa, KoIMYecTBAa BeELIeCTBA raza I0 €ro H3BECTHOMY | ® COCTaBJIATH (POPMYIJIBI OKCHUIOB, KHCIOT, OCHOBAaHM,
KOJINYECTBY BELIECTBA WM 00BEMY; COJIEH M Ha3bIBATh UX 10 MEKIYHAPOJHOU HOMEHKIATYPE;
® O00BEMOB Ta30B IO YPAaBHEHHUIO PEAKLIUMU HAa OCHOBE 3aKOHA | ®  IPOTHO3MPOBATh CBOMCTBA BEIIECTB HA OCHOBE OOIIMX
00BEMHBIX OTHOLIEHUH Tra3o0B; XMMHUYECKHUX CBOMCTB M3yUYEHHBIX KJIACCOB/TPYIII BEILIECTB,
® C UCIOJIb30BAaHMEM IIOHSATHUSI «MaccoBas J0Jid BELIECTBa B K KOTOPBIM OHU OTHOCSITCS;
pacTBope»; ® COCTaBJSAITb  MOJIEKYJISIDHBIE  YPaBHEHHMS  pEakLUW,
® 10 YPAaBHEHMSIM XUMUYECKUX PEAKIIUI. WUTIOCTPUPYIOUIMX XUMHUYECKHE CBOMICTBA M CIOCOOBI
MOJIyYeHHs BEUIECTB M3YYEHHBIX KJIACCOB/TPYMIL, a TaKXe
MOJATBEPXKIAIOIIUX TEHETHYECKYI0 B3aUMOCBSI3b MEKIY
HUMU;
® [POM3BOAUTH BBHIYMUCIEHHUS MO YPAaBHEHUSM XUMHYECKHX
peaxiui;
® [UIAHUPOBATh U OCYLIECTBIATh HA IMPAKTUKE XUMUYECKUE
HKCIEPUMEHTHI, IPOBOIUTH HAOJIIOAEHUS, eIaTh BHIBO/IbI
10 pe3yJIbTaTaM 3KCIEPUMEHTA;
®  (CieJ0BaTh MpaBUiIaM 0e30MacHoN paboThI B 1aOOpaTOpUn
IpU  HUCHOJb30BAaHMM  XMMHUYECKOM  mocyabl U
000pya0BaHuUS;
®  CNOJIb30BaTh IIPU BBHINOJIHEHUHU YYEOHBIX 3aJaHUA U B
IIPOLIECCE MCCIEAOBATEIbCKON JAEATEIbHOCTH HAy4dHO-
MOMYJISIPHYIO  JIUTEPAaTypy XHMHUECKOIO COJAEp KaHMs,
CIIPaBOYHBIE MaTepUaIbl, pecypchl cetu «MHTepHETY;
®  BBICTpPaMBaTh Pa3BEPHYTHIE MNCbMEHHBIE U YCTHHIE OTBETHI
¢ omnopoi Ha MH(pOpPMAIMIO U3 y4eOHMKA U CHPAaBOYHBIX
MaTepuaioB, TIpPaMOTHO  MCHOJb30BaTh  HU3YUYEHHBIN
MOHATUMHBIN annapar Kypca XMMUH.
[lepuoanueckuii [lepBble MOMNBITKM KJIACCU(PUKALUKA XUMUYECKUX DJIEMEHTOB. | ® PaCKpbIBaTh CMbICI IEPUOJNUECKOIO 3aKOHA;
3aKOH U [TonssTve O rpynmax CXOOHBIX OJIEMEHTOB (ILEJIOYHBIE U | ® TIOHUMAaTh CYLIECTBOBAHHE NMEPHOJUYECKON 3aBUCHMOCTH
[lepuognueckast | mIeOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE TIa3bl). CBOMCTB XMMHUYECKHX 3JIEMEHTOB (M3MEHEHHE paJNyCOB
cUCTeEMa OJeMeHThl, KOTOphle 00pa3yloT aMmdoTepHble OKCUABI U aTOMOB U 2JIEKTPOOTPULIATEIBHOCTH) U UX COEANHEHUN OT
XUMHYECKHX TUAPOKCHU/IBI. TMI0JIOKEHUS B IEPUOIUYECKON CUCTEME U CTPOSHHS aToMa;
anemenToB Jl. 1. [lepnoanueckuii 3akoH. [lepuonuyeckas cucremMa XMMUYECKUX | ®  YCTaHaBIMBAaTh CBA3b MEXAY IOJOXKEHUEM DJIEMEHTA B
Menneneesa. anementoB J[. M. MenneneeBa. KoporkonepuonHas u MEePUONYECKON CHCTEME M CTPOEHUEM €ro aToMa (cocTaB
Crpoenue JuinHHOTIeproiHas ¢opmbl Ilepuoauueckoil cucTeMbl XUMHUYECKUX U 3apsiz sAapa, o0lee YUCIo 3JIEKTPOHOB U paclpeeieHne
aTOMOB. sanemenToB JI. M. Menneneesa. [lepuoas!l u rpynmbl. PU3HUeCcKUil WX I10 3JIEKTPOHHBIM CIIOSIM);
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XuMuueckas
CBSI3b.
OKHCIUTEIBHO-
BOCCTAHOBUTEILH
ple peakuuu (15

).

CMBICI TOPSIAKOBOIO HOMEpA,
3JIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX szep. M3oTomsl.
OnekTpoHbl. CTpOSHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
XuMU4Yeckux anemeHToB llepuogmueckon cucremsr J[. M.
MenpaeneeBa. XapakTEepUCTHKAa XHUMHUYECKOTO 3JIEMEHTA II0 €ro
nostoxenuto B [lepuoguueckoit cucreme . . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUsI pPaJuyca aTOMOB XMMHYECKUX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB IO
rpynmnaMm u nepuonaMm. 3HadeHue [lepumoamueckoro 3akoHa U
[leproanueckoil CUCTEMBbl XMMUYECKUX 3JIEMEHTOB JUISl Pa3BUTHUS
Hayku U ipakTuku. [[. 1. MeHieneeB — y4€HbIN U TpakJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (mojsipHas M HEHoJspHast)
CBSI3b. DJIEKTPOOTPULATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MoHHas
CBSI3b.

Crenenb  okucieHusi.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu. [Iporeccsl OKUCIeHHs U BOCCTaHOBIICHUs. OKUCIUTENN U
BOCCTAHOBUTEJIH.

HOMEPOB IEpHOJa U TPYIIIL

XuMHYeCKHIT IKCNEPUMEHT: H3y4YeHHe OoOpa3lloB BEIICCTB
METAJIJIOB U HEMETAJUUIOB; B3aUMOJCHCTBUE THUAPOKCUAA LMHKA C
pacTBOpaMu  KHCJIOT H  WIEJOYEH; TMPOBEACHUE  OMBITOB,

WUTFOCTPUPYIOIIUX TMPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiuy pa3iokKeHUs, COCTUHECHHUS ).

IIPOTrHO3UPOBATh XapaKTEp U3MEHEHUS CBOMCTB 3JIEMEHTOB
U HUX COCQUHEHHH 1O TIpynmaM U  [epuojaaM
[Iepnoanueckoil CUCTEMBI;

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

ClIeZIOBaTh MpaBuiaM Oe30macHoi paboTsl B JabopaTopun
IpyU  HUCMHOJb30BAaHMM  XMMHMYECKOM  mocyabl U
000pyI0BaHUS;

BBICTpauBaTh pPa3BEPHYTHIC TUCHbMEHHBIC U YCTHBIE OTBETHI
c ormopoi Ha wHpOpMaNHIO W3 Y4eOHHKA M CIPABOYHBIX
MaTepuagoB, TPaMOTHO  HCHOJb30BaTh  HM3YUYCHHBIN
MOHATUHHBIN annapar Kypca XUuMuu;

PacKpbIBaTh CMBICT H3yYaeMbIX OHATUH;

OIIpeAEIATh BUJ XUMUYECKON CBA3H B COEAMHEHUN;
OTIpEACIATh CTENEHb OKHCICHUS XUMHUYECKOTrO 3JIEMEHTa
1o GopMyJie €ro COeIMHECHHUS;
OTIPENICATh JJEMEHT (BEIIECTBO) —
3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIID;
OOBSCHATH  CYIIHOCTH  IPOLIECCOB
BOCCTAHOBJICHHUS;

COCTABJIATh JJIEKTPOHHBIA OamaHc ¢ yd€ToM dYHCIa
OTJIAaHHBIX U MPUHSATHIX 3JIEKTPOHOB;
COCTaBIIATh ypaBHEHUE
BOCCTAHOBUTEILHON PEAKIINU;
WCII0JIb30BaTh IIPY BHIMOJIHEHUN YUEOHBIX 3a/1aHUN TEKCThI
yueOHHKa, CHpaBOYHbIE MaTepuayibl (MEPUOAUYECKYIO
cucremy xumudeckux snemeHtoB [I; UW; Menneneesa,
TabJIMIy PACTBOPUMOCTH KHUCIIOT, OCHOBaHMUN U coied B
BOJI€, MJIEKTPOXUMUYECKUH Pl HAPSKEHUI METaJIOB)
WCIOJb30BaTh TPHU BBIOJIHEHUH YYEOHBIX 3aJJaHUN U B
MpoLecce MCCIeA0BATEIbCKON EATeIbHOCTH HAy4YHO-
MOMYJISIPHYIO  JIMTEPATypy XHMMHUYECKOTO COJEp)KaHUs,
CIPaBOYHbIE MaTepualbl, pecypchl cetu « UHTepHeTY.

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
4acoB Ha TEMATHYECKUI KOHTPOJIb, HA 00yYEHHE MTOATOTOBKE AIEMEHTAPHBIX YUEOHBIX MPOEKTOB, HA Pa3BUTUE YMEHUS MOJIb30BATHCS
CIPaBOYHOM JIUTEPATYpOM, B TOM YHCIIE B 3JIEKTPOHHOM Popme u B cetu « IHTEepHET».

10 xaacc

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

Pa3gennl

KOJIMYEeCTBO
4acoB,
OTBOJHMMOE HA
HX U3yYeHune

NpoOrpaMmbl, U

OcHoBHOE€ coacpkaHnue

OcHoBHbIE BUIbI JIeSITEJIbHOCTH oﬁyqammnxca

BemtecTBo
XUMHUYCCKasT
peakmus. (15 4.)

u

[lepuonnueckuii 3akoH. Ilepruoanueckast cucteMa XUMHUECKUX
anemenToB [l. 1. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH
B H3MEHEHMM CBOMCTB XHUMHUYECKUX 3JEMEHTOB TIEpPBBIX TPEX
NEPUOJOB, Kalusl, KalblMsl U UX COEIMHEHUH B COOTBETCTBUH C
HOJIOKEHHUEM 3JIeMEeHTOB B lleprouueckoil cucreMe U CTpoeHUEM
UX aTOMOB.

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

Knaccudukanys v HOMEHKIAaTypa HEOPraHMYECKHUX BEIIECTB
(MexTyHapoJHast U TPUBHAJIbHAs). XUMHUECKUE CBONCTBA BEILIECTB,
OTHOCSIIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX COETUHEHU,
IEHETUYECKas CBSA3b HEOPraHMYECKHUX BEIIECTB.

Knaccupukanus XUMHYECKHX peakuuid 10  pa3IMyHBIM
IpU3HaKaM (I10 YMCITy U COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB,
no TeraoBoMy 3(¢eKTy, MO H3MEHEHHUIO CTENEeHEW OKHCICHHS
XUMHUYECKHX  DJEMEHTOB, IO OOpaTUMOCTH, IO  YYacTHIO
KaTajan3aTopa). JK30- u SHAOTEPMUYECKUE  PEAKIIUH,
TEPMOXHUMHUYECKUE YPABHEHUS.

[lonsiTe o ckopoctu xumuyecko peaxkuuu. [lonsTHE 00
0o0paTUMBIX M HEOOpaTUMBIX XMMHUYECKHX peakiusx. [lonsrue o

XapaKkTepU30BaTh XUMHUUYECKHUE DJIEMEHTBHI MEPBBIX TPEX
MEPUOJIOB, KAJIMS W KAJIbLUSA 10 HUX TOJIOKECHHUIO B
[Tepuonuueckoii cucreme J; 1; Menneneena;
KIacCUPUUUpoOBaTh W Ha3blBaThb  HEOPTAHUYECKHE
BEILECTBA U3yUYEHHBIX KJIACCOB;

OIIMCBHIBATH OOIME XHMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, OATBEPKAATH CBOMCTBA IPUMEPAMHU
MOJIEKYJIAPHBIX YPABHEHUN XUMUYECKUX PEAKIIHIA;

ONpPEACNATh  BUJ  XHMHYECKOW  CBA3U U
KPHUCTAJUIMYECKON PEIIETKHU BEILIECTBA;

IIPOrHO3UPOBATH CBOMCTBA BEILLIECTB B 3aBUCUMOCTHU OT UX
CTpOEHUS,
pPacKphIBaTh CMBICI M3Y4YaeMbIX IOHATHH U IPUMEHSTH
ATU TIOHATHS TPH OINHCAHUM CBOWCTB BEIIECTB M HX

THUII

[IPEBPALLCHU;

KJIacCU(UIIUPOBATh XUMUUECKHE PEAKIIUU IO Pa3IMYHbIM
[IPU3HAKAM;

YCTaHABIMBATH 3aBHUCHMOCTh CKOPOCTH XHUMHYECKOHN

pCaKknuu OT Pa3IMIHBIX (baI(TOpOB;
MIPOTHO3UPOBATH BO3BMOKHOCTHU MPOTCKAHHUA XUMHUUYCCKUX
HpeBpaH_[eHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX;
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TOMOTE€HHBIX M T'€T€POTeHHBIX peakuusx. [lonamue o xumuyeckom
pasHogecuu. Dakmopvl, 6aUAIOWUE HA CKOPOCMb XUMUYECKOU
peaxyuu u noJI0JHCeHUE XUMULECKO20 PABHOBECUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLUH, 3JICKTPOHHBIN
OajlaHC OKHMCIUTENILHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHue
YPaBHEHHUH  OKHMCIMTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKkUUd  C
UCTIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 2MEKTPONUTUYECKON AMCCOLUUALMH. IDJIEKTPOJIMUTHI U
HedIeKTpoauTel. Kartnonel, aHumoHbl. MeXxaHu3M JauccoulManuu
BEUICCTB C PA3IMYHBIMM BUAAMH XUMHUYECKOW CBs3u. CrTeneHb
nuccouuanuu. CuiibHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakium moHHOro oOMeHa. YcCJOBUS NPOTEKaHMs peakIuii
MOHHOTO OOMEHa, MOJHbIE U COKpalll€HHbIE MOHHbBIE YpaBHEHUS
peakuuii. CBOMCTBAa KHCJIOT, OCHOBAaHMH M COJIEH B CBeETe
IIPEACTABICHUI 00 JJIEKTPOJIUTUYECKON JUCCOLUALINN.
KavecTBeHHbIE peakuK Ha HOHBL. [lonamue o eudponuse couel.
XMMHYECKHIl JKCINEePUMMEHT: O03HAaKOMJIEHHE C  MOJEISIMU
KPUCTAJTIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIECTB — METAIIIIOB
U HeMeTauloB (rpaduTta M aiMasa), CJIOKHBIX BELIECTB (XJI0pHiaa
HATpUsl); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
peakuuMu OT BO3JEHCTBUS DPA3lIMYHBIX (PAKTOPOB; HCCIIEIOBAHUE
AIIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB, NPOLIECCA TUCCOLMALINN
KHCJIOT, IeJoYedl W colel  (BO3MOXHO  HWCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB); IPOBEJEHUE ONBITOB, HJUIIOCTPUPYIOLINX
NPU3HAKU TMPOTEKaHMsI peaKlMii MOHHOro obmeHa (oOpa3oBaHuE
Oocajka, BblIelIeHWe ra3a, oOpa3oBaHUE BOJbI);  OIBITOB,
WUTIOCTPUPYIOLIMX MPUMEPHl OKHCINUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii  (ropeHue, peakUUd  PA3NOKEHUsS, COCIUHEHUS);
pacrio3HaBaHWE  HEOPIaHWYECKUX  BEHIECTB € IOMOILBIO
KAUeCTBEHHBIX PEaKIMi Ha MOHBI, pElIeHHE 3KCIepUMEHTAIbHbIX
3azad.

IIpakTHyeckue padoTsbi:
Ne 1. Pemenne sxcniepuMeHTaIbHBIX 334a4 10 TEME.
Boruuciienus:
® KOJIMYeCTBa BelIecTBAa, 00bEMAa M Macchl peareHTOB HIIU

ONpeNeNsiTh OKUCTUTENb U BoccTaHoBUTENb B OBP;

COCTABJIATh JICKTPOHHBIHM OaJlaHC peaKIy;

IIPOU3BOJIUThH BBIYUCIICHUS 110 XUMUYECKUM YPABHEHHUSIM;
pPacKpbIBaTh CMBICI U3Y4acMbIX MTOHATHM, @ TAKIKE CMBICI
TEOPUH IEKTPOJUTHUECKON AUCCOLMALINY;

OOBSICHATh MPUYUHBL  HIIEKTPOIPOBOJHOCTH
pacTBOpOB;

COCTaBJIATh YPABHEHUS JUCCOLMALUHN KUCIIOT, IEI04Yel U
COJICH, TIOJTHBIC
Y COKpAIEHHBIE HOHHBIE YPABHEHUSI XHMUUECKUX PEAKIIUM
HOHHOT'0 OOMEHA;

IJIAHUPOBATh U OCYIIECTBIATH HA ITPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOAUTH HAOIIOJACHMUSI, 1€TaTh BBIBOIbI
II0 pe3yJIbTaTaM 3KCIIEPUMEHTA;

CJIeZIOBATh MpaBmiiaM 0€30MacHOi paboTHI B 1ab0opaTopuun
IPY  HCIOJIB30BAHMM  XMMMYECKOM  TNOCYyIbl  H
000py10BaHMUS;

IIPOU3BOJUTH BBIYUCIICHUS 110 XUMUYECKUM YPaBHEHUAM;

BBICTpauBaTh pa3BEPHYTbIE MHCbMEHHBIE U YCTHBIE
OTBETHl C ONOpPOM Ha HMHPOpPMALUIO U3 ydyeOHUKA U
CIPAaBOYHBIX MaTepHaioB, TIPaMOTHO HCIIOJIb30BATh
W3Y4YEHHBIN MOHATUIHBIN alapaT Kypca XUMHUH,
WCIIOJIb30BaTh MPH BBINOJIHEHWU y4eOHBIX 3aJaHUi U B
IIPOLIECCE HCCIIEOBATENIbCKON JIEATEIbHOCTH HAy4HO-
NOMYJISIPHYIO JINTEpPAaTypy XHUMHUYECKOTO COJAEp KaHMS,
CIIPaBOYHbBIE MaTepuabl, pecypchl cetu « IHTepHET».

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

Hemeramnel u ux
coenunenus. (35

9.)

OO0mass xapaktepucTuka ramoreHoB. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrpoeHue U
¢u3uueckue CBOIMCTBa MPOCTBIX BEHIECTB —  TaJOTCHOB.
XuMHUECKHEe CBOMCTBa Ha IpuMepe Xjopa (B3auMojeiicTBue ¢
MeTaJlJlaMHM, HeMeTaulaMy, LiesnodaMu). Xisoposoaopod. CousHas
KHACJIOTa, XWMHUYECKHE CBOICTBA, IIOJIyu€HUE, IPUMEHEHHUE.
[elictBue xyopa W XJIOPOBOAOPOAA HA OpraHM3M YEJIOBEKA.
Baxxuelinme XI0puibl U X HAXOXKAECHUE B IPUPO/IE.

O61mas xapakrtepuctuka 31eMeHToB VIA-rpynnsl. OcobeHHocTr
CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIEHU OKUCIICHHS.

CrpoeHue u Qpu3nyeckue CBONCTBA MPOCTHIX BEIECTB — KHUCIIO
pona u cepbl. AJUIOTPOIIHBIE MOAM(DHUKALMK KUCIOPOJA U CEphl.
Xumuueckue cBoicTBa cepbl. CepoBOOPO, CTpOCHHE, (pU3nyecKue
U XUMHUYeckue cBoicTBa. OKcuAbl cepbl Kak IpeiCTaBUTEIH
KHCJIOTHBIX OKCUIOB. CepHast KUCIIOTa, (PU3MUECKUE U XUMHUYECKHE
cBoiicTBa (OOIIME Kak HpeACTaBUTENs Kjacca KUCIOT U
cnenuduueckue). XUMHUYECKHE PEAKIUHU, JIeKallue B OCHOBE
OPOMBIIIJICHHOTO ~ croco0a  TMOJIy4eHUs  CEePHOM  KUCIIOTHI.
[Tpumenenue. Coau CepHOl KUCIOTHI, KaUECTBEHHAs peaklus Ha
cyiabdar-uoH. HaxoxneHue cepsl U €€ COECAMHEHUH B INpHUpOJE.
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIeH Cpeibl COeIUHEHHSIMU
cepbl (KHUCIOTHBIE JOXKIU, 3arpsi3HEHME BO37yXa MU BOJOEMOB),
CIOCOOBI €ro NPe0TBPAIICHHUS.

OO0mrast xapakrepucTuka s1eMeHToB VA-rpynnsl. OcobeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHBIE CTENICHH OKUCIICHHS.

A30T, pacnipocTpaHeHue B NMpHUpoJie, GU3NUYECKUE U XUMHUECKHE
cBoiictBa. KpyroBopot azota B nmpupojie. AMMHaK, ero pusnueckue
U XMMHYECKHE CBOWCTBa, moiydyeHue u mnpumeHenue. Comu
aMMOHWUS, UX (HU3MUECKUE U XMMHUYECKHE CBOWCTBA, TIPUMEHEHHE.
KadecTBeHHast peakuus Ha MOHBI aMMOHHUsS. A30THasi KUCJIOTa, €€
nojiyueHue, (uU3NYecKue W XUMHUYECKHe cBoWcTBa (oOmue Kak
IpeCTaBUTENs Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBanue
HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MUHEPAILHBIX yI0OpESHHUH.

OOBSICHATH O0OLIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
HEMETA/NIOB M MX COEAMHEHMH B Mpejaenax Malblx
NEPUOJIOB U TIaBHBIX HoArpynn [leproanyeckoit cucTeMbl
XMUMUYECKHX JIEMEHTOB € YYETOM CTPOCHUS UX aTOMOB;
XapakTepu30BaTh (U3UUYECKUE W XUMHUECKUE CBOWCTBA
IPOCTHIX BELIECTB TaJOreHOB (HAa MpuUMepe XJopa) U
CJIOKHBIX BEIIECTB (XJIOPOBOJIOPOJA, XJIOpUIA HATPHS),
crocoObl MX MOJYyYEHUs, NPUMEHEHHE M 3Ha4YeHUE B
NPUPOJIC U )KU3HU YEJI0BEKa;

OIIpeIeNIATh TaJOr€HUA-UOHBI B PACTBOPE;

TUTAHUPOBATh U OCYLIECTBIATH HA MPAKTHKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOAUTH HAOIIOCHHUS, €JIaTh BBIBOBI
0 pe3yibTaTaM dKCIEPUMEHTA;

OOBSCHATH 00I1IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
aneMeHTOB VIA-rpynmbel U HMX COEIMHEHUH C Y4€TOM
CTPOEHUS UX aTOMOB;

XapakTepu30BaTh (U3UUECKUE W XUMHUECKHE CBOWCTBA
OPOCTOrO  BemecTBa cepbl M €€  COeQUHEHUM
(cepoBoslOposia, OKCHIIOB CE€pbI, CEpHOW KHCIIOTHI,
cynab(aToB), CHOCOObl UX NOJIY4YEeHHUs, MPUMEHEHHE U
3HA4YCHUE B MPUPOJIC U KU3HH YEIIOBEKa,

OTIpeIeNIATh HaJln4Ke Cylb(aT-mOHOB B PacTBOPE;
OOBSICHATH ~ CYIIHOCTh  DKOJIOTUYECKHX  TpolieM,
CBSI3aHHBIX C NIepepabOTKOI COeTUHEHUN Cephl;
OOBSICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHHUHN CBOMCTB
3JIEMEHTOB

VA-rpynnsl ¥ UX COEIUHEHUH C y4€TOM CTPOEHHUS HX
aTOMOB;

XapaKTepu30BaTh (U3UYECKHE W XUMHUYECKHE CBOWCTBA
NPOCTHIX BELIECTB a30Ta U ¢ochopa U UX COCTUHEHUH
(aMMmaka, cojieii aMMOHUSI, a30THON KHCIIOTBI, HUTPATOB,
okcuna gocdopa(V) u dpocdopHoit kucnotsl, pochaTos),
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XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeabl COCAMHEHUSIMU
a3oTa (KHUCIIOTHBIE MJOXAM, 3arpsi3HEHHE BO3JyXa, IOYBBl H
BOJIOEMOB).

®docdop, ammorponubie Moaudukamun Gocdopa, puznueckue u
xummudeckne cporictBa. Okcun gochopa(V) u dhochopHas Kuciora,
buznueckne U XMMHUYECKHUE CBOMCTBA, moiy4yeHue. Mcnomap3oBanue
¢dochaToB B kKauecTBE MUHEPAIBHBIX YA00PCHHN.

OO6mas xapakTepucTrka 31eMeHToB [V A-rpynmbel. OcobeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIC CTEIICHH OKUCIICHHS.

VYrnepon, amioTporiHble MOAU(UKALKU, PaclpOCTpaHEHHE B
npupone, (u3MUecKUe U XUMHUYECKHE CBOWCTBA. AjcopOuus.
KpyroBopor yrnepoga B mnpupoge. Oxcuabl yrieponaa, HX
¢u3ndeckue W XMMHUYECKHE CBOMCTBA, [EHCTBHE Ha JKUBBIC
OpTraHU3MBI, TOJYYEHUE U IPUMEHEHHE. DKOJIOTHUECKHUE MPOOIEMBI,
cBs3aHHble ¢ okcuaoM yriaepona(IV); rumoresa rinobGanbHOTO
MOTEIJICHUS KITUMaTa; NapHUKOBBIN A (deKT. YroapHas KUCI0Ta U e€
conM, WX (U3UYECKHE U XHMHUYECKHE CBOWCTBA, TOIYy4YCHUE U
npuMmenenue. KauecTBeHHass peakiuss Ha  KapOOHAT-MOHBI.
Hcnonp3oBaHne kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SICTBE.

[lepBoHaUYaNbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O
COEJMHEHUSX yriepoja (MeTaH, 3TaH, STHJIEH, aleTUJICH, 3TaHOI,
[JIMLEPHUH, YKCYCHAsl KUCIIOTA). MIX cocmas u xumuyeckoe cmpoeHue.
[TonsTHE O OMONOTMYECKM Ba)KHBIX BEILECTBAX: >KHUpax, Oenkax,
yIJI€BOAaX — W MX PONM B JKU3HHM 4YeloBeKa. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHU.

KpemHuii, ero ¢pusnueckue 1 XuMHUUECKUE CBOUCTBA, MOJTyuyeHHE
u npumenenue. CoeauHeHus KpeMHHUs B npupone. OOmue
npezcraBieHus o0 okcune kpeMHus(IV) u kpemHHeBo#l kuciore.
Cunmkatel, WX  WCIOJNB30BaHHWE B  OBITY,  MEIUIIHHE,
IPOMBIIIIEHHOCTH.  BaodicHetiwiue cmpoumenvHbvle Mamepuabl:
Kepamuka, cmekio, yemenm, OemoH, oacenezoboemon. Ilpobremvl
bezonacrnozo UCNONb308AHUSL CIPOUMENbHBIX MAMepuanos 6
NOBCEOHEBHOU HCUSHUL.

XHMHYeCKHIl IKCIIePUMEHT: U3yueHre 00pa3loB HEOPraHMYeCKIX

CrocoObl WX TOJy4eHHUs, NMPUMEHEHHE M 3HAa4YCHUE B
IPUPOJIE U )KU3HU YEJIOBEKA;

OTIpeNIeNIATh HOHBI aMMOHUS U (hocdaT-uOHBI B PaCTBOPE;
OOBSICHATH  CYIIHOCTb  HSKOJIOTMYECKHUX  HpoOieM,
CBSI3aHHBIX C HAX0XKJIEHUEM COSMHEHHUI a30Ta U docdopa
B OKpY’Karolen cpese;

OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
sneMeHToB IVA-rpynmnel U MX COEOUHEHHH € Y4E€TOM
CTPOEHUS UX aTOMOB;

XapakTepu3oBaTh (U3NYECKUE U XUMHUYECKUE CBOMCTBa
IIPOCTBIX BEUIECTB YIUVIEPOJIa U KPEMHUS U UX COCIUHEHUM
(OKCHIOB yIiIepoAa, YroJdbHOM KHUCIOTBI, KapOOHATOB,
OKCUJA KPEMHHs, KPEMHHEBOH KHCIOTbI, CHUIMKATOB),
crocoObl MX TMOJy4YeHUs, NPUMEHEHHE U 3HAueHHE B
IIPUPOJIE U )KU3HU YEJIOBEKA;

oIpeneNATh KapOOHAT- U CHJIMKAT-UOHBI B pACTBOPE;
OOBACHATH  CYIIHOCTb  JKOJOTHMYECKMX  MpodieMm,
CBSI3aHHBIX C HaxOXJIEHHEM YIJEKUCIOro rasa B
OKpYXarolle Cpeae;

WJUTIOCTPUPOBATh B3aUMOCBSI3b HEOPraHMYeCKUX
COEIMHEHUH yIJIepoJia U OpPraHN4YeCKHUX BEIIECTB;
IUTAHUPOBATh U OCYLIECTBIATH Ha MPAKTHKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOAUTH HAOIIOJCHMUSI, 1€TaTh BBIBOIbI
10 pe3yJIbTaTaM 3KCIEPUMEHTA;

clIe10BaTh NpaBuiiaM 6e30nacHoOi paboThl B 1aOOpaTopuu
IpU  HWCIOJB30BAHMM  XMMHMYECKONM  MOCynbl U
o0opyaoBaHus;

MPOU3BO/INTH BHIYHUCIICHHUS TI0 XUMHUYECKAM YPaBHEHUSIM;
BBICTPaWBaTh pa3BEPHYTble NHUCbMEHHBIE M YCTHBIE
OTBETHl C OMNOpOoM Ha uHPOpMALUIO K3 Y4YeOHHUKA H
CIOpPaBOYHBIX MaTepHalioB, TI'PaMOTHO  HCIIOJIb30BaTh
W3YYEHHBIN NOHATUIHBIN alapaT Kypca XUMHH;
WCIOJIb30BATh MPU BBIMOJHEHUH Y4YEeOHBIX 3aJlaHUi U B
MIPOLIECCE HCCIENOBATENIbCKON JIeATEIbHOCTH HAy4HO-

40




BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTBI; MPOBEICHUE KAYeCTBEHHBIX
peakiuii Ha XJOPUA-MOHBI U HAOJIOJACHHE TPU3HAKOB UX
MPOTEKAHUS;, OMBITHI, OTPAKAOIINE (DU3MYECKHE U XUMHYCCKUE
CBOICTBA raJIOTEHOB M UX COCAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJCOMATEPHUAJTIOB); O3HAKOMJICHME C oO0OpasuamMu XJOPHJIOB
(rajoreHusIOB); O3HAKOMJIeHHEe C oOpasmamMu ceppl U e€
COCMHEHUSIMH (BO3MOYKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB);
HaOmo/leHue Tmpolecca OOyrJauMBaHUS caxapa I0J JeWCTBHEM
KOHI[CHTPUPOBAHHON CEPHOW KHUCIIOTBI, W3YYCHHE XUMHUYECKUX
CBOMCTB  pa30aBJIECHHOM  CEpHOM  KHUCJIOTHI,  IPOBEACHHUE
Ka4eCTBEHHOW peaknuu Ha Ccyib(ar-uoH W HaOJIroJeHNE TpU3HAKa
e€ MpoTeKkaHus; 03HAKOMJICHHE C (PU3HMUECKUMU CBOMCTBAMHU a30Ta,
dochopa wm wHWX coeauHEHWH (BO3MOXKHO  HCIOJB30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHUI;
NOJy4YeHne, coOMpaHWe, paclo3HaBaHWE W H3YYCHHE CBOMCTB
aMMUaKa; IpoBeJeHIEe KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U
dochar-noH W  W3yYeHHE  TPHU3HAKOB UX  IPOTEKaHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C MEAbIO
(BO3MO’KHO HCITOJIb30BaHUE BUICOMATEPHAIIOB); U3YYEHUE MOICIICH
KPUCTAINIMYECKUX  pemEToK  anmasza, rpaduta, QyiepeHa;
O3HAKOMJICHHE C TIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIECTB
AKTUBHPOBAHHBIM YITIEM U YCTPOWCTBOM MPOTHUBOrasa; MoJIy4eHue,
coOupaHue, pacro3HaBaHNe W U3Y4YEeHUE CBOMCTB YTIIEKUCIIOTO Tra3a,
MPOBEJICHNE KAaUeCTBEHHBIX pPeakluii Ha KapOOHAT- M CUITHMKAT-HOHBI
U W3yYCHHE TPU3HAKOB WX MPOTEKAHHS, O3HAKOMJICHHE C
MIPOYKIHMEN CUJIMKaTHOM IIPOMBIIUIEHHOCTH; pelienue
HKCIIEPUMEHTAIBbHBIX 3a7au 10 TeMe «BakHelne HeMeTauibl U UX
COCIIMHEHUSD).
JleMoHCTpanum:
e Bujeomarepuainbl: TaJIOTEHBI U KX COSTUHEHHS.
e (OOpa31bl XJIOPHUIOB.
o Komnekuun (BugeoMaTepuanbl): cepa u e€ CoeqMHEHUS.
e OOyrimBaHMe caxapa TMOJ JEHCTBHEM KOHIICHTPUPOBAHHOM
CEpHOM KUCIIOTBHI.
e Kosmekuuu: ¢ochop M uX coenuHeHus. BzaumoneictBue

HNOMYJISIPHYIO JINTEPATypy XHMHUYECKOTO COAEpIKAHMS,
CIIpaBOYHbIE MaTepHUabl, pecypchl cetu «HTepHEeT».
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KOHLICHTPUPOBAHHOM a30THOU KUCJIOTBI C MEJIBIO.
e Mogenu KpHUCTAUIMYECKUX  PEIIETOK — anmasa,
MOJIEKYJIBI QyJIIepeHa.
e AjcopOuus pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM.
IIporuBoras.
e Bujneomarepuansl: CUJIMKaTHas TPOMBIIUIEHHOCTb.
e Mojenu MOJIEKYJI OPraHMYECKUX BEIECTB.
IIpakTnyeckue padboTbi:
Ne 2. TTonmyuenue constHOM KMCIIOThI, U3yUEHHUE €€ CBOMCTB.
No 3. [TonyueHne aMmMHuaka, U3y4eHue €ro CBOMCTB.
Ne 4. Tlonyuenue yrnekucioro rasa. KauecTtBeHHas peakius Ha
KapOOHaT-HOH.
Neo 5. Pemienue skcriepuMeHTaIbHbIX 33/1a4 110 TeMe «HemeTramib.
Beruncienus:
® 110 YPAaBHEHHSIM XUMHUUYECKUX PEAKIIUI, €CIIU OJIUH U3 PEareHTOB
JIaH B U30BITKE;
® O00BEMOB Ta30B IO YPABHEHHUIO PEAKIMKM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIECHHH T'a30B;
® 110 ypPaBHEHUSIM XUMUYECKUX PEAKIIUA;
MacCOBOM J0JIM BBIXOJa IPOYKTa PEaKLUU;
® 110 YPAaBHEHHSIM XUMHUUYECKUX PEAKIIUN, €CIIU OJIUH U3 PEarceHTOB
JIaH B BUJIE BOJHOT'O pacTBOpa C M3BECTHOW MAacCOBOM J0Je

rpadwura,

MerTasnbl U ux
coenuHeHMs. (9

q.)

OO61mast XapakTeprUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBaHUU UX MOJIOKEeHUA B [lepruoaudeckoii cucteMe XUMHUYECKUX
anemenToB J[. M. MengeneeBa u crpoeHust aromoB. CTpoeHue
METAJIJIOB. Merannnyeckas CBSI3b " MeTaJllIn4yecKas
KpUCTAJIIIMYECKasl peréTka. DIEeKTPOXUMUYECKUH PsiJl HallpshKEHUH
Mmeta jJoB. Pu3znyeckre 1 XMMUYEeCKHe CBocTBa MeTayioB. O01mue
crocoObl MosydyeHus: MeTauioB. [IoHATHE O KOPPO3MM METalIOB,
OCHOBHBIE CHOCOOBI 3amIUTBl MX OT Koppo3uu. CriaBbl (CTalb,
YyT'yH, IIOPANIOMUHHM, OpoH3a) MU HMX MNPUMEHEHHE B OBITY H
IIPOMBIIIJIEHHOCTH.

[I{erounsle MeTauibl: nojoxkeHue B [lepmoandeckoil cucreme
xumuueckux snemeHToB J[. . MeHaeneeBa; CTpoOeHUE UX aTOMOB;
HaxoXkJeHue B npupoje. Pusndeckre 1 XMMHUYECKHE CBOMCTBA (Ha

PacKpBIBaTh CMBICI U3y9aeMbIX MIOHATUH U PUMEHSTH OTH

MOHATUST TP OMNHCAHWU CBOMCTB BEIIECTB U HX
IIPEBPAILCHU;

O0OBSICHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOICTB
AIIEMEHTOB-METAIJIOB U UX COEIMHEHHH C YIETOM CTPOCHHS
UX aTOMOB;

XapaKTepU30BaTh CTpOCHHUE METAJIIOB,
buznYeCKre U XUMUYECKHE CBOHCTBA METAILIOB;
XapaKTepU30BaTh OOIIHME CIIOCOOBI MOTYUCHHUSI METAJIOB;
OO0BSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
DIIEMEHTOB-METAIZIOB B TPYNIIAaX W WX COCOUHEHHH C
Y4E€TOM CTPOCHHUS UX aTOMOB;

oOmue
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npuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATPHUS U KaJHsL.
[TprMeHeHre MEeTOYHBIX METAJUIOB U UX COEIMHEHUH.

[{emouHo3emMeNnbHbIE METAIIBI MArHUM U KAJIBLIUINA: TTIOJI0KEHUE B
[lepuonuueckoit cucreMe XuMHYecKux oanemenrtoB [ .
MeneneeBa; CTpOE€HHE WX aTOMOB; HAaXOXJCHHE B TIPHUPOJE.
Ouznyeckue M XUMHYECKHE CBOWCTBA MAarHus W KajblIMsl.
Baxneiimne coenuHeHUs KaiblUs (OKCHUI, THAPOKCHUI, COJH).
KécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii:  nonoxenue B Ilepumoaunueckoit  cucrteme
xumuueckux saemeHtoB J[. WM. MenneneeBa; cTpoeHHE aToMma;
HaxoXJeHue B mpupoae. Puznyeckue M XHMHUYECKHE CBOMCTBA
amoMuHus.  AMQpOTepHbIE CBOWMCTBa OKCHAAa M THAPOKCHJA
ATIOMUHHSL.

Kenezo: monoxxkenue B Ilepuoamueckoil cucreMe XUMUYECKHX
anemeHToB [[. M. MeHnneneeBa; CTpoeHHE aToMa; HaXOXIACHUE B
npupoje. Puznueckue U XUMUYECKUE CBOMCTBA kene3a. OKCUIbL,
ruapokcuabl u conu xenesa(ll) u xenesa(Ill), ux cocras, cBolicTBa
U TIOJTyYeHHUE.

XUMH4YeCKHil IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMHu MeTa-
JOB M CIUIaBOB, HX (PU3UYECKMMH CBOWCTBAMHU; H3Y4YCHHE
pe3ynbTaToB KOPPO3UU METAUIOB (BO3MOMKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), OCOOCHHOCTEH  B3aWMOJEWCTBUS  OKCHJIA
KaJIblIMsI M HATpUs C BOJOM (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIEAOBAaHUE CBOWCTB KECTKOW  BOJIBL;
Ipolecca ropeHus kene3a B KUCaopoie (BO3MOXKHO HCIIOJIb30BaHNE
BUJICOMATEPHAIIOB);  MPU3HAKOB  MPOTEKAHUS  KaueCTBEHHBIX
peaxiuii Ha MOHBI (MarHus, KajabIlus, aTlOMUHUS, [IMHKA, xKene3a(Il)
n xeneza(lll), memau(Il)); HaOmroneHue M OMHMCAHHME MPOILIECCOB
OKpalllMBaHUsl IUJIAMEHM HWOHAMH HATpHs, Kalusg U Kalblus
(BO3MOXHO HCIIOJB30BaHME BHUAEOMATEPUAIOB); HCCIEI0BAaHUE
aM(pOTEPHBIX CBOMCTB TUAPOKCHIA ATFOMUHHUS U TUAPOKCUIA ITUHKA;
pelIeHNEe DKCIMEePUMEHTATBHBIX 3a1ad 1o TeMe «Baxkuenmme
METaJUIbl U UX COCAUHEHUS.

JdemoHcTpaumuu:

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

XapakTepu30BaTh (U3NUYECKUE M XHMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB METANIOB U MX COEIUHEHHUI (OKCUIOB,
THJIPOKCHJIOB,  COJICH), CIOCOOBI WX  IOJyYCHUS,
IIPUMEHEHHUE 1 3HAYCHUE B IPUPOJIE U KU3HU YEIOBEKA;
pacrno3HaBaTh ¢ IOMOILBIO KAUECTBEHHBIX PEaKLUN HOHBI
METaJIJIOB (MarHusi, aJlOMUHUS, [IUHKA, JKeJe3a, MeJH);
OOBSICHATH 3aBHCUMOCTh (DU3UYECKHX CBOMCTB METAJIOB
OT BUJa XUMHUYECKOU CBSI3U MEXKY UX aTOMaMHU;
HAOJIOaTh M ONHUCHIBATH XMMHUYECKHE PpEaKIUH C
ITOMOILIBIO €CTECTBEHHOTO S3bIKA U SI3bIKA XUMUU;
HaOJM0aTh  JEMOHCTPUPYEMBIE U CaMOCTOSITENILHO
IIPOBOJIUMBIE OIIBITHI;

ONMCHIBaTh CBOMICTBA M3y4aeMbIX BELIECTB Ha OCHOBE
HaOII0/IEHUH 32 UX MPEBPALICHUSIMU;
JOKa3bIBaTh  aM(OTEpHBIH  XapakTep
TUAPOKCHIOB amroMunus 1 xkese3a(Ill);
CpPaBHMBATh OTHOILIEHHE N3YYaeMbIX METAJUIOB U OKCHUJIOB
METaJUIOB K BOJE;

CpaBHHMBAaTh OTHOIIEHHUE FMAPOKCUAOB HATPUS, KaIbLU U
QIIOMUHHUS K paCTBOpPaM KHCIIOT U ILIEJI0YEeH;
pacrno3HaBaTh ONBITHBIM IYTEM TUIPOKCHU-UOHBI, HOHBI
Fe2+ wu Fe3+;

cleI0BaTh MpaBuiiaM O6e30macHoi padoThl B 1abOpaTopuu
IpU  MUCHOJIB30BAaHMM  XMMHYECKOM  TOCyAbl U
000py10BaHMUS;

MIPOU3BOIUTH BHIYMCIICHUS TI0 XUMUYECKUM YPABHEHUSIM;
WCIIOJIb30BATh MPH BHIMOJTHEHUN YI€OHBIX 33/IaHUH TEKCTHI
yueOHuKa, crnpaBouHble Marepuansl (Ilepuoanueckyro
cucremy xumudeckux oinemeHtoB Jl; U; Menneneesa,
TaOIUITy PacTBOPUMOCTH KHCJIOT, OCHOBaHHH W COJIEH B
BOJIC, DJIGKTPOXUMUYECKUH s/ HAPSKEHHUI METaJIOB);
WCIIOJIb30BaTh MPU BBINOJHEHUN yYEOHBIX 3aJlaHUi U B
IIPOLIECCE MCCIEAOBATEIbCKON AEATEIbHOCTH HAy4dHO-
MOMYJISIPHYIO  JIUTEPaTypy XHUMHYECKOTO COJIEp KaHUs,
CIIPaBOYHBIE MaTepUalbl, pecypchl cetu «MIHTepHET».

OKCHJIO0B n
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¢usnyeckumMu  cBoiicTBamMH.  Mojenu
pPELIETOK METAJIOB.
e Bujeomarepuanbl: KOPpO3Usi METAILIIOB.
e B3saumojeiicTBue HaTpusi ¢ BoJoM. OKpalvBaHWE 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. XKecTkoCTh BOJIbI M1 METO/IbI €€ YCTPAHEHUS.
Ne 7. PemieHune 3kcriepuMeEHTaIbHbBIX 33/1a4 110 TeMe «MeTaiuibly.
Boruucienus:
® 110 YPaBHECHUSIM XUMUYECKUX PEAKIIMU, €CIIU OJIUH U3 PEarcHTOB
JIaH B U30BITKE WU COJCPIKUT MPUMECH;
® MAacCOBOM JI0JIM BBIXOJIa TPOIYKTa PEaKIIUu;
® [10 YPaBHEHUSIM XMMUUYECKUX PEAKIIMM, €CIIU OJMH U3 PEarcHTOB
COJICPKUT IPUMECH.

KpUCTAJNINYCCKUX

Xumust
OKpYKaroIas
cpena. (5 4.)

HoBsle Marepuanibl u TexHosjoruu. BemecrBa m Marepuansl B
ITIOBCEJHEBHOM KU3HH YEIOBEKA. XUMUS U 310POBbE.

be3onacHoe MCIOIb30BaHNE BEIIECTB U XUMUYECKUX PEaKLUi B
OBITY.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (Yroiib, IPUPOIHBIN ras,
He(Th), NPOAYKTHI UX MepepadOTKH, HUX poJib B OBITY U
IIPOMBIIIJIEHHOCTH.

OcHoBBI JKOJIOTHYECKOU IPAMOTHOCTH. XuMHYECKOe
3arps3HEHUE OKpyXKarolied cpenbl (IpeaenbHO — JOIycTUMast
KoHIeHTpanus Bemects — [1JK).

Posb XuMUM B pellIeHUH SKOJOTHUECKUX MPOOIIEM.
XMMHYeCKHIl JIKCIIEPUMEHT: H3yuyeHue oOpa3loB MaTepuajoB
(cTexI10, CIIaBbl METAJIOB, OJMMEPHBIE MATEPUAIIbI).

XapaKkTepu30BaTh pOJb XHMHH B Pa3IUYHBIX cdepax
JIESITSIIBHOCTH JIFO/ICH, OCHOBHBIC BEIIECTBA M MaTepUAIbI,
MIPUMEHSIEMBIC B )KU3HH COBPEMEHHOI'O YeJI0BEKa;
OOBSACHSTH yCIIOBUS 0€3011aCHOTO UCTIOIH30BAHMSI BEIIECTB
Y XUMHUYECKUX PEaKIuil B OBITY;

aHaJ'II/I3I/IpOBaTI> n KpHTquCKH OIICHUBATH I/IH(i)OpMaIII/IIO 0
BIUSHUM  TPOMBIIUICHHOCTH, CEIbCKOTO  XO35HCTBa,
TPAHCIIOPTA U JP.; HA COCTOSIHUE OKPYKAFOIICH CPEIbI;
yMETh OKa3blBaTh MEPBYIO TMOMOIIb MPU XUMHYECKHX
oXorax n OTpaBJ'ICHI/ISIX;

MPUHUMATH Y4acThe B OOCY>KICHUH TPOOJIeM XUMHUECKON
U OKOJOTMYECKOW  HAMPaBICHHOCTH,  BBICKA3bIBATh
COOCTBEHHYIO TMO3MIIMIO MO TMpobjieMe W Tpeiarath
BO3MOXKHBIE IIYTU €€ pELICHUs.

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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