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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o mnpeamery «XUMHS» Ha YpPOBHE OCHOBHOIO OOIIEro
00pa30BaHUsI COCTABJICHA HA OCHOBE TPEOOBAHMIA K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUs, MPEACTABICHHBIX B
dI'OC 000, denepanbHON amanTUPOBAHHOW O00pPA30BATENBHONW MPOrPAMMBI
OCHOBHOT'0 00111ero o0pa3oBaHus sl ClIabOBUIAIIMX OOydaromuxcs (Bapuant 4.2
DAOIT O00), a Takxke Ha ocHOBE (hesiepaabHON paboUdeil mporpaMMbl BOCIIUTaAHUS U
C yuéTOM KOHIEMIMK TpernojaBaHus ydyeOHoro mpeaMmera «XHUMHS» B
oOpasoBaTenbHBIX opraHuzamusax Poccuiickoit deaepanuu.

[Tporpamma no xumMuu pazpadboTaHa C LEIbI0 OKa3aHUsI METOJUYECKOM MOMOIIH
YUUTENIO B CO3/IaHUU pabouell MporpaMmsl o yueOHOMY MPEIMETY.

[Iporpamma 1o xumMuu Ja€T NpEACTaBICHHE O IENIX, OOLIed CTpaTeruu
o0yueHus, BOCOUTAHUSA U Pa3BUTHS O0YYAIOMIMXCS CPEACTBAMU y4eOHOTO IpeaMeTa,
YCTaHABIMBACT O00s3aTebHOE TPEIMETHOE  COJACp)KaHWEe, MPeayCMaTPUBACT
pacrpefeneHue ero mo KiaccaM M CTPYKTYpPUPOBaHUE IO pa3leliaM M TeMam
porpaMMbl MO XHMHUH, ONPEAEISIET KOJWYECTBEHHbIE W  KAYECTBEHHbBIC
XapaKTePUCTUKU COJEPKAHUS, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh H3yYCHHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTUKH Y4eOHOIO
Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromMXcs, OmpenensieT BO3MOXHOCTU
npeaMera i peanu3aludd TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTelbHON MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMsl, a TAKXKe
TpeOOBaHMIA K pe3ynbTaTaM 00yUeHHUs XUMHUHU Ha YPOBHE 11eJIeH H3ydeHHS MpeaMETa U
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATENBHOM JEATENPHOCTH OOydYaromerocs Imo

OCBOCHHUIO yU4EOHOTO CO/ICPIKAHUS.

OO01as xapakTepucTHKa Y4eOHOr0 nmpeamera « XuMus»

Bxnan yueGHoro npeaMera «XuMUs» B IOCTHKEHUE 1IEJIEH OCHOBHOT'O OOIIETO

oOpa3zoBaHus OOYCJIOBJICH BO MHOI'OM 3HAY€HHEM XMMHUYECKOW HAyKH B TMO3HAHUU



3aKOHOB MPUPO/IbI, B Pa3BUTHUN MPOU3BOIUTEIBHBIX CHUJI OOLIECTBA U CO3JJaHUU HOBOM
0a3bl MaTepUaIbHON KYJIbTYpBHI.

XHUMHS Kak 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK pPacHpOCTpaHWIa CBOE
BJIMSIHUE HAa BCE 00JIACTH YEJIOBEYECKOrO CYILIECTBOBAHMS, 3a/ajla HOBOE BHJICHUE
MHUpa, CTajla HEOTHEMIIEMBbIM KOMIIOHEHTOM MHUPOBOW KYyJIbTYpPbl, HEOOXOIHMbBIM
YCIIOBHEM >KHU3HHM OOIECTBA: 3HAHUE XHMHUU CIIY>KHUT OCHOBOHM aJisi (hOpMUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €ro IPEACTABICHUM O MaTEpHAIbHOM EIMHCTBE MUPA;
BXHYI0  POJb  UIrpaloT  GopMUpPyEMble  XUMHUEH  MPEACTABICHUS O
B3aMMOIIPEBPAIICHUSIX YHEPTUU U 00 HBOJIIOIIMU BEIECTB B MPHUPOE; COBPEMEHHAs
XUMHSl HalpaBj€Ha Ha pelleHue TriI00ajJbHBIX MPOOJeM YCTOMYHMBOTO pPa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOW, THUILEBOW M DKOJOTHMYECKOM
0€30MacHOCTH, TPOOJIEM 3PABOOXPAHEHHS.

B ycnoBusix Bo3pacTaroiero 3Ha4eHusl XUMUU B )KM3HU 00I1IECTBA CYIIECTBEHHO
MOBBICWJIACH POJIb XUMHYECKOI0 00pa3oBaHus. B muiane connanu3anuy OHO SIBJIAETCS
OHUM W3 YCJIOBUH (HOPMUPOBAHMSI MHTEIEKTa JMYHOCTH U TapMOHUYHOTO €€
pa3BUTHSL.

COBpeMEHHOMY  UE€JIOBEKY XHMHUYECKHE 3HAHMS  HEOOXOAUMBI IS
MpUOOPETEHHsT OOIIEKYJIBTYPHOIO YPOBHS, MO3BOJSIONIETO YBEPEHHO TPYIUTHCA B
COLIMYME M OTBETCTBEHHO Yy4YaCTBOBAaTh B MHOI'00Opa3HOM >KMU3HHM OOIIECTBa, JIA
OCO3HAHMSI Ba)XHOCTU PA3yMHOr0 OTHOIIEHHUS K CBOEMY 3J0POBBIO M 310POBBIO
IpYTUX, K OKpY)Kalolled MNpUupoIHON cpene, Ajis IPaMOTHOTO TMOBEACHUS TNpU
MCIIOJIb30BAaHUU DPA3JIMYHBIX MAaTepUaJIOB U XMMHUYECKUX BEIIECTB B IMOBCEIHEBHOU
KHU3HU.

Xumudeckoe oOpa3oBaHME B OCHOBHOHM IIKOJIE SBJSIETCS 0a30BBIM IIO
OTHOILIEHUIO K CHCTeMe oOmero xumuueckoro oOpasoBanus. [loatomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO pealu3yeT NPHUCYIIHE OOIIEMY XHMHUYECKOMY
00pa30BaHUIO KIIOYEBBIE I[EHHOCTH, KOTOpPBHIE OTPAKAIOT TOCYyJdapCTBEHHbBIE,
OOIIIECTBEHHbIE W HHIUBUAYAJbHBIE MOTPEOHOCTH. DTUM ONPEIENSIETCS CYIIHOCTh
oOmieit crparerun OOydeHHs, BOCIUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CPEIACTBAMU

y4e0HOro ImpenMeTa «XUMUsD.



N3yuyenue npenmera:

. CIOCOOCTBYET peaiM3allii BO3MOXKHOCTEM IS CaMOpPa3BUTHUSL U
(dhopmMupoBaHUs KYJIbTYphI IMYHOCTH, €€ 001Iel U (yHKIIMOHATBLHON IPAMOTHOCTH;

. BHOCHT BKJIa/1 B )OPMHUPOBAHNE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEM
MOJIPOCTKOB,  HABBIKOB WX  CAMOCTOSTEIBHOM  y4eOHOW  JIeATEIbHOCTH,
AKCHEPUMEHTAJIBHBIX M  HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

. 3HAKOMUT CO CIEUU(PUKON HAYYHOTO MBIILJICHUS, 3aKIabIBAET OCHOBBI
LEJIOCTHOTO B3IJISia HA €IWHCTBO IMPUPOJBI M YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOI rPaMOTHOCTHU MOAPOCTKOB,;

. crocoOCTBYET (POPMUPOBAHHIO [IEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHBIM 3HAaHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

HasBanubie HampaBieHUss B OOYYCHHH XUMHUHU OOECIIEYMBAIOTCS CIIeH(PUKOI
COJIEpXKaHUSI TPEAMETa, KOTOPBIA SIBISETCA NEAArornyecku aJarnTUPOBAHHBIM
oTpakeHHEeM 0a30BOI HAYKM XMMUU Ha OTMPEICTICHHOM JTarle €€ Pa3BUTHS.

Kypc xumMuu OCHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHUE OOYYaIOIIUMHUCS
OCHOB HEOPTraHWYECKONW XMMHH M HEKOTOPHIX MOHATHA U CBEAEHUN 00 OTIEIbHBIX
00BEKTaX OPraHuYECKON XUMHH.

CtpykTypa colepxaHus npeaMera cPpopMHpoBaHa Ha OCHOBE CHCTEMHOIO
noaxona K ero uzydeHuro. CojaepkaHu€ CKIAAbIBACTCS M3 CHCTEMBI MOHSATHH O
XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUM 0 XUMHUECKOH peakiuu. O6e
ATU CUCTEMBI CTPYKTYPHO OPraHU30BAHbBI IO MIPUHIIUITY MTOCJIEI0BATEIILHOTO PA3BUTHS
3HAHUM HAa OCHOBE TEOPETHUYECKUX MPEICTABICHUM pPA3HOrO YPOBHS: aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS, YpOBHs [lepuoanyeckoro
3akoHa JI. 1. MeHzeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YUYEHHUS] O CTPOCHUHU aTOMa
Y XUMHUYECKOU CBSI3U, MPEJCTABICHUHN 00 3JIEKTPOIIUTUYECKON JUCCOLUAIINU BEIECTB
B pacTBopax. TeopeTnueckrne 3HAHUS PACCMATPUBAKOTCA HA OCHOBE SMIUPUYECKH
MOJTYYEHHBIX M OCMBICICHHBIX (DAaKTOB, pPa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOIO

YPOBHS K JIPyromMy, BBITOJHSIS PYHKIUM OOBSICHEHUS M MPOTHO3UPOBAHUS CBOICTB,



CTPOCHHS M BO3MOKHOCTEU MPAKTUYECKOr'0 MPUMEHEHUS U TOJYYCHHS] M3y4aeMbIX
BEILIECTB.

Takass opranuzanus CcoAepXKaHusi Kypca CIOCOOCTBYET MPEICTABICHUIO
XUMHYECKOW COCTABJISIONICH HAYYHOM KAPTHUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
npupoasl. TeM caMbIM OOECTIEUMBAETCS  BO3MOXHOCTh  (DOPMHPOBAHUS Y
O0yYarOIINXCS IEHHOCTHOTO OTHOMICHUS K HAYYHOMY 3HAHUIO U METOJIaM MTO3HAHUS B
Hayke. BaxXHO Takke 3aMEeTUTh, YTO OCBOCHHUE COJAEpPKAHUSI Kypca MPOUCXOIUT C
NPUBJICUEHUEM 3HAHUW M3 paHee HU3YYEHHbIX KypcoB: «OKpyxawumi MHPY,
«buonorusa» n «Pusuka.

KoppekiimonHo-pa3BuBaronuil  MOTEHIMAN y4yeOHOro mnpeamera «XuMHs»
o0ecrieurBaeT BO3MOXKHOCTH JUIsl TPEOJOJICHUS OOYYaIOIUMUCS — CIEAYIOIINX
crienuPUIecKuX TPYyAHOCTEH, 0O0YCIOBICHHBIX CIA00BUICHUEM:

. OTCYTCTBHE Yy  TOAABISAIOMIErO  OOJBIIMHCTBA  OOYYarOIIMXCS
BO3MOXKHOCTH  BBISIBJSITh MPU3HAKM XUMHUYECKUX OOBEKTOB, YCTAHABIUBATH
PE3yNBTATHl 1 0COOCHHOCTH MIPOTEKAHMSI XUMUYECKUX MTPOIIECCOB C MTOMOIIBIO 3PCHNS;

. CJIO)KHOCTb YCTAHOBJICHUS MPUYMHHO-CIEACTBEHHBIX CBS3€d MEKIY
00BEKTaMH U SABJIICHUSIMH, 3aMEJICHHOCTh U HEYETKOCTh UX OMO3HAHUS;

. OTCYTCTBHUE BO3MOYKHOCTU MOAKPEIUICHUS TMOIYy4aeMbIX XHUMHUYECKHUX
3HAHHUM C MOMOIIBIO 3pPUTENIBHBIX 00Pa30B.

[IpeonosieHne yKa3aHHBIX TPYAHOCTEM MOJDKHO OCYILIECTBIISITHCA HA KaKIOM

YpOKE YUHUTEJIEM B MPOIIECCE CIEeHAIbHO OPraHU30BaHHON KOPPEKIIMOHHON PabOTHI.

Henn n3yyeHus: y4eOHOro npeamera « XuMus»

K  HampaBneHHr0  NEpBOCTENEHHOM  3HAYMMOCTH  IIPU  pean3aluu
oOpazoBaTenbHBIX  (DyHKIME  mpeaMera «XUMHUS»  TPAAUIMOHHO  OTHOCST
dbopMHpOBaHHE 3HAHWUN OCHOB XHMHUYECKOM HAyKHW KaK O0JIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOM JAESATEIbHOCTH YEJIOBEKa W KaK OJHOro U3
KOMITIOHEHTOB MHPOBOM KYJIBTYphl. 3ajada TpeaMeTra COCTOMT B (OpPMHPOBAHUU
CUCTEMBbl XMMHYECKMX 3HAaHMM — BaXHEHIIMX (aKTOB, TMOHATUNA, 3aKOHOB U

TEOPETUYECKUX  TOJOXKEHUU, JOCTYMHBIX OOOOIIEHUA  MHPOBO33PEHUECKOIrO



XapakTepa, f3blKa HAayKH, 3HAHMH O HAYYHBIX METOJAX HW3YYEHHUS BEIIECTB U
XUMHYECKUX PEaKIUi, a Takxke B (OPMHUPOBAHUU M PA3BUTHUH YMEHHI U CIOCOOOB
NESTENbHOCTH, CBS3aHHBIX C IUIAHUPOBAaHUEM, HAOJIIOJEHHEM M IPOBEICHUEM
XUMHYECKOTO 3KCIEPUMEHTa, COOJII0JIeHuEM TpaBui O€30MacHOro OOpaiieHus ¢
BEILIECTBAMH B IIOBCEAHEBHON KU3HU.

Hapsany ¢ »tuM nenm wusydeHus npeaMmera B NpOrpamMMmMe YTOYHEHBI H
CKOPPEKTUPOBAaHbl C YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOI'O OOILEro
obpaszoBanus. CeroaHs B 00pa3oBaHUU 0c000 3HAUMMOM NPU3HAETCS HAPABIEHHOCTh
0o0yueHus Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POPMHUPOBAHHUE €€ UHTEIIIEKTA U
obmiel KynabTypbel. OOyuyeHUE yMEHMIO YYUTBCS M IPOJOKATH CBOE OOpa30BaHUE
CaMOCTOSITEIIbHO CTAHOBUTCS OJJHOM M3 BaKHEUIIMX (DYHKIMI y4EeOHBIX PEIMETOB.

B c¢Bs3M ¢ 3TUM NpU M3yYEHUH NPEIMETa B OCHOBHOW IIKOJIE TOMUHMP YIOIIEE
3HaYEHUE NPUOOPENH TaKUE LeJU, KaK:

. dbopMupoBaHUE HHTEIUIEKTYaJdbHO pPAa3BUTOW JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPHUHATHIO pEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

. HAMpPaBJICHHOCTh OOYYEeHHMs] Ha CHCTEeMAaTHYeCKOE€ MPUOOIICHHE
YYaIUXCSl K CaMOCTOSITENbHOM IMO3HABATEIBHOM NEATEIBbHOCTH, HAYYHBIM METOJIaM
MO3HAaHMS, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

. oOecrieyeHue YCJIOBUH, CIOCOOCTBYIOIIUX PUOOPETEHUIO
O00y4YaroIIMMHCS ONBbITa Pa3HOOOPa3HOM NIEATEIbHOCTH, MMO3HAHUSA U CAMOIIO3HAHUS,
KJIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIETEHIINI ), UMEIOIUX YHUBEPCATIbHOE 3HAUCHHE
JUISL PA3JIMYHBIX BUJIOB IEATEIBHOCTH;

. dbopMupoBaHre yMEHUI O0OBACHATH U OLIEHUBATH SIBIICHUS OKPYKAIOLIETO
MHpa Ha OCHOBAaHWM 3HAHWU U OIIBITA, IIOJTYyYECHHBIX TP U3YYEHNUN XUMUU;

. ¢dopMupoBaHue y OOydalOIUXCsl TyMaHUCTUYECKUX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XMMMUYECKUX 3HAaHUM [ BBIPAOOTKH HSKOJIOTMYECKU
1€JIECO00PA3HOI0 MTOBEICHUS B OBITY U TPYAOBOM JEATEIHHOCTHU B LENAX COXPAaHEHUS

CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOITHON CPEJIbl;



. pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIHMTAHHIO HA OCHOBE YCBOEHUS OOIIEUETIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K

OCO3HAHHOMY BBIOOpY MTPOQUIIS U HAMIPABICHHOCTH JTalIbHEUIIIEro 00yueHus.

Koppexyuonnwvie 3adauu:

. Pa3BuTne 3pUTENBHOrO, 3pUTENBHO-OCA3ATENIBHOIO U CIIyXOBOI'O
BOCIIPUSTHS.

. Pa3BuTHE NIpOU3BOILHOIO BHUMAHUSI.

. Pa3BuTue namsitu.

. Pa3BuTHE 1 KOPPEKIMS MBICTUTEIBHBIX OMEPALIUA.

. [Ipeononenne BepOan3Ma 3HAHUIA.

. Pa3BuTHe MOHOJIOTHMYECKOHN peyn.

. OOoranieHre akTUBHOIO U MACCUBHOI'O CII0Bapsi, pOpMUPOBAHUE HOBBIX
MTOHATHUH.

. @opMUpOBaHUE HABBIKOB 3PHUTEIBHOIO, 3PUTEIBHO-OCI3aTEIBHOIO H

CIIYXOBOI'O aHaJIn3a.

. OOyueHnue npaBuwiIaM 3anmucu GOpMyJ U CICIIHAIbHBIX 3HAKOB.
. OO0yueHue TexHuKe mpeodpazoBaHus POPMyYI U BbIPAKEHUN.
. dopMHUpOBaHUE HABBIKOB OCS3aTEIBHO-3PUTEIHLHOTO OOCIICIOBAHUS W

BOCIIPUSATHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) penbe(HbIX H300pakeHUI
(wutrocTparui, TabIuIl, CXeM, MaKeTOB, YePTEKHBIX PUCYHKOB, Tpa(pUKOB U T.I1.).

. dopMUpOBaHUE CHEUUATBHBIX TPUEMOB O00CIEIOBAHMS U U300paKeHus
M3y4aeMbIX 00BEKTOB.

. @opMUpOBaHUE, YTOYHEHUE WJIM KOPPEKUMs NPEICTaBICHUNA O
MpEeIMETaxX U MPOLECCaX OKPYKAIOIEH JEUCTBUTEIIBHOCTH.

. Pa3sButne w©  KOppekuMs  yMEHMS  yCTaHaBIMBaTh  [PUYUHHO-
CJIEZICTBEHHbIE CBSI3H.

. Pa3BuTHE MENKO MOTOPHUKHU U 3pUTEIBHO-MOTOPHON KOOPIUHAIUH.

. dopMupoBaHME YMEHHM M HaBBIKOB O€30MacHOro0 OOpallleHus ¢

BCIICCTBAMHU B YCIIOBUAX CJ'Ia6OBI/IJICHI/I$I.



° COBepIIIeHCTBOBaHI/IC YMCHUA 3pHTGHBHOI>i OPHUCHTHUPOBKHU B

MUKpPONPOCTPAHCTBE.

MecTo yueOHOro nmpeamera « XuMHUsD> B y4eOHOM IJIaHE

B cucreme o6miero oopazoBanust «XuMHsI» MPU3HAHA 00S3aTEILHBIM YI€OHBIM
MIPEIMETOM, KOTOPBIH BXOJIUT B COCTAB MpeIMeTHON 00nacTu «EcTecTBeHHOHAYYHBIE
peIMETHI.

Yuebnnim manoMm (Bapuadt 2 AOOIT OOO) Ha nzyueHue yueOHOro npeaMera
«Xumus» orBeieHo 136 ydueOHBIX yacoB — 10 2 yaca B HeAemo B 9 u 10 kimaccax

COOTBETCTBCHHO.

COJEPKAHUME YYEBHOI'O IPEIMETA «XUMMUS»
9 kacc

IlepBoHayanbHbIEe XUMHYECKHE OHATHS.

[Ipenmer xumuu. Ponp XumMuM B KHA3HHA 4YeloOBeKa. Tema M BewlecTsa.
du3nuecKkue CBOWCTBAa BeEIIECTB. ArperarHoe cocrosinue BeniectB. [lonarue o
METO/IaxX MO3HAHUS B XMUMHH. XUMHUSA B CHUCTeMe HayK. UMCTble BElIecTBa U CMECH.
CrniocoObI pa3zienieHus CMECEeH.

ATOMBI M MOJIEKYJIbI. XHMHYECKHE JJIeMEHTBHl. CHMBOJBI XUMHUYCCKUX
aneMeHTOB. [IpocThie U ClI0XKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JI€ MEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTenbHas aromMHass macca. OTHocUTETbHAsS
MOJIEKYJISIpHasi Macca. MaccoBast JOJIsl XUMHUYECKOTO DJIEMEHTA B COSAMHEHUH.

Ou3nyecKre U XUMHUUYECKHUE SBIICHHS. XUMHUYECKasl PEaKIysl U €€ MPHU3HAKH.
3aKOH COXpaHEHHMsI MacChl BEHIECTB. XUMHUYecKue ypaBHeHusa. Kiaccuduxarus
XUMHUYECKUX PEaAKINil (COeAMHEHUS, Pa3I0KEHUs, 3aMEeIleHUsI, OOMEHA).

XUMHUYECKHUM SKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY/10H, ¢ TpaBUIaMu
paboThl B 1abOpaTOpUu M MpueMamMu oOpalieHus ¢ J1a00opaTOpHBIM 000PYI0BAHUEM;

HN3y4YCHHUC W OIIMCAHUC (i)I/IBI/I‘ICCKI/IX CBOMCTB O6p33L[OB HCOPraHM4YCCKNX BCIIICCTB,



HaOmoneHne (usnyeckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, pacTUPAHHE caxapa B
CTyNKe, KWUIIEHUE ¢ KOHJACHCAlMsl BOJbI) M XUMHUYECKUX (TOpEHHE CBEYH,
MpPOKaJMBaHUE MEIHOW MPOBOJIOKHM, B3aUMOJICUCTBUE MeEJa C KUCIOTOW) SIBICHU,
HaOJII0/IEHNE U OMMCAaHWE TPU3HAKOB MIPOTEKAHUSI XUMUUYECKUX peakuid (pa3noxKeHnue
caxapa, B3aWMOJICHCTBHE CEPHOW KHC- JIOTBI C XJOPHAOM Oapws, pa3IoKCHUE
ruapokcuaa meau(ll) npu HarpeBaHuu, B3aUMOJICHCTBUE Kele3a C PACTBOPOM COJIH
meau(Il)); wu3ydeHume cmocoOOB pasieneHus cMecedl (C IOMOIIBI0 MarHuTa,
¢buabTpOBaHKE, BHITIAPUBAHUE, TUCTUIUISIMS, XpoMaTorpadus ), MpoBEACHUE OUYUCTKU
MOBapeHHOW COJM; HAOJIOJIEHWEe M OMNHMCaHUE pe3yJbTaTOB MPOBEACHUS OIbITA,
WUIKOCTPUPYIOLIErO0 3aKOH COXPAHEHHS MAacChl; CO3JaHUE MOJENEN MOJIEKYI
(1mapocTepKHEBBIX).

BaxHelue npeacTaBuTe/ I HEOPraHMYeCKUX BellecTB.

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — 3neMeHT U mpocToe
BelecTBO. Haxoxxmenue kucioposa B mpupojie, Gu3ndeckue 1 XUMUYECKIe CBOWCTBA
(peakuu  ropenwusi). Oxcupawl. [lpumenenue xwucmopoga. CrocoObl MONMydYEHUS
KHCIIOpoza B 1abopaTopuu U MPOMBIIUIICHHOCTU. KpyroBopoT Kuciopoaa B mpupo/ie.
O30H — ayuoTporHas MoAupUKAIIS KUCIOpOa.

TeroBo# 3 hHeKT XUMUYECKON peakliuy, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
U DHIOTEPMUYECKHE peaKUuu. TOIIMBO: Yroib MU METaH. 3arpsA3HEHUE BO31yXa,
YCUJIEHHE MapHUKOBOI0 3 eKTa, pazpyluieHue 030HOBOIO CIIOS.

Bonopoa — sneMeHT u mpocToe BemecTBo. Haxoxkienue Bogopoaa B IpUpoe,
(dbuznYecKre U XUuMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI mofydeHus. KucioTel u
COJIH.

KomuuecTtBo BemectBa. Mosbs. MojisipHast Macca. 3akoH ABOrajipo.

MornspHbIit 00BeM Ta30B. PacyeTsl M0 XUMUYECKUM YPABHEHUSIM.

duznyeckue CcBoMcTBa BOoAbl. Boma kak pactBoputenb. PacTBOphI.
HacrhiienHble W HEHACHIIIEHHBIE PAcTBOPBL. Pacmeopumocms eewecms 6 6ooe.
MaccoBast o5 BeIleCTBa B pacTBOpEe. XHMHUYECKHE CBOMCTBa BOAbl. OCHOBaHWS.
Ponps pacTBOpOB B Mpupozie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B HPHUPOIE.

3arpsi3HeHHe NPUPOAHBIX BOA. OXpaHa U OUMCTKA MPUPOIHBIX BO.
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Knaccudukanus nHeoprannueckux coeauHeHuid. Oxcunbl. Kiaccudukanus
OKCUJOB:  cojieoOpa3ytouipe  (OCHOBHBIE,  KHUCIOTHbIE,  aM(oTepHble) U
HeconeoOpaszywonue. Homenkiarypa okcuIoB (MEXIyHapoJHas U TpPUBHAIIbHAS).
Pu3nYeCKre U XUMUYECKHE CBOMCTBA OKCUAO0B. [lonyueHne OKCHIoB.

OcHoBanus. Krnaccudukarmus OCHOBaHW: IIETOYM W HEPACTBOPUMEIE
ocHoBaHudA. HomeHknaTypa oOcHOBaHMM (MEXIyHapoAHass W TPHUBHAIIbHAsA).
DU3UYECKUE U XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lonmydeHrne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. HoMeHkiatypa KUCIOT (MeXIyHapOIHAs U
TpuBUajibHas). Pu3nueckrue MW XHMMHUYECKHE CBOMCTBAa KHUCJIOT. Psij akTHBHOCTH
metaioB H. H. bekeroga. 1o mydeHne Kucmior.

Comu. Homenkiatypa coseit (MexayHapoaHasi U TPUBHAJIbHAS ).

du3nYecKrue U XUMUYECKUE CBOMCTBA conel. [lonyduenue comeil.

I'eneTnyeckas cBsI3b MEXY KJIaCCAaMU HEOPTAHUYECKUX COCTUHEHUM.

XWUMHUYECKMM OKCHEPUMEHT: KA4YECTBEHHOE OIPEIEICHUE CONEP/KAHMS
KHCIIOpO/a B BO3/IyX€; MOTyYeHHEe, COOMpaHNe, pacliO3HABAaHUE U U3YYCHHUE CBOWCTB
KHCIIOpo/a; HaOo/IeHHe B3aMMOJICUCTBHS BEIIECTB C KHUCIOPOJIOM U YCIIOBHUSA
BO3HMKHOBEHHUSI U TPEKpaIleHUs TopeHus (Tmokapa); 03HaKOMIJIGHHE ¢ oOpa3liaMu
OKCHJIOB M OTTMCaHUE UX CBOMCTB; MOJy4eHUE, COOMpaHNe, paCcliO3HABaHUE U U3yUCHUE
CBOMCTB BoOJIOpojia (ropeHue); B3auMojeicTBue Bomopoga ¢ okcugom Mmeau(Il)
(BO3MOKHO HCIIOJIB30BaHUE BHUACOMATEPHUANIOB); HAOJIOJeHHE OO0pa3lloB BEIIECTB
KOJIMYEeCTBOM | MoInb; HcciaeqoBaHUE OCOOCHHOCTEHW pacTBOPEHUS! BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM
JI0JIe PacTBOPEHHOTO BEIECTBA; B3aUMOJICHCTBHE BOJABLI ¢ MeTaulaMu (HaATpUEM U
KajbliieM) (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHAJIOB); OIPE/IeICHHE PaCTBOPOB
KUCJIOT U IIeJ04e C TOMOIIbI0 HMHAWKATOPOB; HUCCIEAOBAaHHE O0pa3lioB
HEOPTraHUYECKUX BEIIECTB pa3- JIMYHBIX KIJIACCOB; HAOIIOJEHUE M3MEHEHUS OKPACKU
MHJVKATOPOB B pacTBOpPax KUCIOT M LIETOYEH; N3YyUYEHNE B3aUMOJCHUCTBUS OKCU- J1a
Menu(Il) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C MeTajulaMH, PEaKIUi

HeﬁTpaﬂmam/m; IMOJIYUYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUC OIHOI'O
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MeTajla IPyTMM W3 pacTBOpa COJIM; PELIEHUE DKCIIEPUMEHTAIBHBIX 3aJad 0 TEME
«Baxkneniune Kiaaccsl HEOPraHMYECKUX COCIUHEHUID).

Ilepuoanueckun 3axkoH u Ilepumoamyeckas cucTeMa XHMHYECKHX
iemenToB JI. M. MenneneeBa. CrtpoeHue aTomMoB. XHMHYECKAS] CBA3b.
OxkucINTEeIbHO-BOCCTAHOBUTEIbHbIE PEAKINH.

[lepBpic TOMBITKH KJIACCU(PUKAIUA XUMHUYECKUX JJIEMEHTOB. [loHsTHe o0
rpynmnax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENbHBIE METAILITBI, TaJIOTEHBI,
MHEPTHBIE Ta3bl). OIJIEMEHTBI, KOTOpble 00pa3yloT amQOoTepHblE OKCUABl U
TUAPOKCHUIBIL.

[lepnonnueckuii 3akoH. [lepuoauyeckas cucrema XUMHYECKUX dJ€MEHTOB /1.
N. MengaeneeBa. Koporkonepuonnas u aiuHHonepuoaHas Gopmel [lepronuueckoit
cucteMbl xumuyeckux odnemeHToB [[. . Mengeneesa. Ilepuoasl u  rpynmsl.
PuU3NYECKNNA CMBICI ITOPSIAKOBOIO HOMEPA, HOMEPOB IEPUOJA U IPYIIIHI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTroMHbIX siaep. M3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 0007109€K aTOMOB MEpBhIX 20 XuMHUUeCcKuX neMeHToB [leproandeckoit
cucrembl J[. M. MeHnneneeBa. XapakTEpUCTUKAa XUMHUYECKOIO JJIEMEHTA II0 €ro
nonoxeHuro B [lepuogmueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTM U3MEHEHHs paJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX UM HEMETAIUIMYECKUX CBOMCTB IO TPYIIAM U MEPUOJaM. 3HAUYCHHE
Ilepnoanueckoro 3akoHa M Ilepuonnueckoil CUCTEMBI XUMHUYECKHUX DJIEMEHTOB JJIS
pa3BUTHs HayKu U IIpakTuku. 1. . MeHneneeB — y4eHbli U TPaKIaHuH.

Xumuueckass cBsi3b. KoBaneHTHass (NONsipHAass W HEMOJISIpHAst)  CBSI3b.
DNeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenb okucneHus. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccel
OKHCJIEHHS] U1 BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBHUTEH.

XUMUYECKUI HKCIEPUMEHT: HU3y4YeHHE OOpa3l0B BEUIECTB METAUIOB U
HEMETAJJIOB; B3aUMOJICICTBHE THAPOKCUAA IMHKA C PACTBOPAMH KUCIOT U IIETOYEH;
MIPOBEIECHUE OIBITOB, WLTFOCTPUPYIOIINX IPUMEPBI OKHUCITUTEIBbHO-
BOCCTAaHOBUTENIbHBIX PEAKINi (TOpEHUE, PEAKIIUU PA3TIOKEHUS, COSAMHEHUS).

Me)l(l'lpeIlMeTHble CBA3U.
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Peanuzanmst MeXIPEIMETHBIX CBS3EH MPU M3yUYCHUHU XUMHH OCYIICCTBIISETCS
Yyepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHH,
SBJITFOIIMXCS CUCTEMHBIMU TSI OTACIBHBIX TMPEAMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAY4YHBIA (DaKT, TUTIOTE3a, TEOPHSI,
3aKOH, AaHaNIM3, CHHTE3, KiIacCUpUKaIUsg, IEePUOJAUYHOCTh, HAOIOJICHHE,
AKCIIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHHE, MOJIEIIb, SBIICHHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKHH 3apsi, BEHIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, (GU3NUYECKUE BEITMUNHBI, CIUHUIIBI U3MEPCHHUS,
KOCMOC, TUTaHETHI, 3Be37b1, CoHIIe.

buonorus: dorocunres, apixanue, buochepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbI, TOPHBIE MOPOJBI, IMOJE3HBIE

HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHL.

10 kaacc

BemecTBO 1 XMMHYECKAs peaKIus.

[Tepuonnueckuit 3akoH. Ilepuognyeckas cucremMa XMMUYECKUX JIEMEHTOB [l.
N. MengeneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHM CBOWMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJKsl, KAJIBIUS U UX COCTMHECHUN B
COOTBETCTBUH C MOJIOKECHUEM 3JIEMEHTOB B Ileprnoanieckoil CUCTEME U CTPOCHUEM UX
aTOMOB.

CrtpoeHue BellecTBa: BHUAbI XMMHUYECKOM CBA3U. THUIBI KPUCTATIUYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTATIINYECKOM PEIIETKU U BUA
XUMHYECKOU CBSI3H.

Knaccudukarys 1 HOMEHKIIaTypa HEOPraHWYECKUX BEIIEeCTB (MEXIyHAPOIHAS
U TpuBHalbHasA). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IUYHBIM
KJIacCaM HEOPraHWYECKHUX COCIUHEHUM, TEHETHYeCKas CBSI3b HEOPraHWYECKUX

BCIICCTB.
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Knaccudukanuss XUMHUYECKUX pEaKIHi MO pa3IMdyHbIM MIPU3HAKAM (110 YHCITY U
COCTaBY YYacCTBYIOIIMX B PEAKI[MU BELIECTB, M0 TEIIOBOMY 3D (DEKTY, M0 U3MEHEHUIO
CTENEHE OKHUCIEHUS XUMHUYECKUX OJJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTanu3aropa). JK30- U 3HI0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHEHMUSI.

[TonsiTue o ckopocTu xuMmHueckod peakiuu. [lonstue 006 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IOHATHE O TOMOTreHHBIX M TeTepOreHHBIX
peakuusx. [louamue o xumuueckom pasrogecuu. @axmopwl, enusoujue Ha CKOpoCnb
XUMUYECKOU pearyuu U NOAO0HCEHUE XUMUYECKO20 PABHOBECUSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  pPEAaKIUU,  JJIGKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakiuu. CocraBinenue YpaBHEHHUI
OKHUCJIMUTENIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKUMid €  HCHOJB30BAHMEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopust dNEKTPOTUTUYECKON TUCCOLMALNN. DIJIEKTPOJIUTHI U HEJIEKTPOIUTHI.
Karvonel, aHnoHbl. MexaHW3M JAHCCOLUMALMKA BEUIECTB C PA3IWYHBIMH BHIAMU
xuMHu4yeckoil csi3u. Crenens nucconuanuu. CuiabHbIE U claOble JIEKTPOIUTHI.

Peakiun nonHoro oomeHa. YcinoBusi MPOTEKAHUA PEAKIMA MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILlEHHbIE HOHHBIE YpaBHEHUs peakuid. CBOCTBA KUCIOT, OCHOBAaHMI
M colled B CBETE MPEIACTAaBICHUH 00 DJIEKTPOIUTUYECKONW JTUCCOIMAIUU.
KauecTBeHHbIE peakiiuy Ha UOHBL. [loHamue 0 2udponuse coell.

XHUMHYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTALITUYECKUX
PEIIETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HEMETAIIOB (rpaduTa U aamasa),
CIIOKHBIX BELIECTB (XJIOpHJla HATpusl); HCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHU
XUMHYECKON pEakIuu OT BO3ACHCTBHS pPAa3NUYHBIX (HAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MTPOLIECCA JUCCOLMALIMHN KUCIIOT, IIeI04en
U coiieil (BO3MOXKHO HCIIOJIb30BAaHUE BHUJIEOMATEpPUANIOB); MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKK MPOTEKaHUsl peakluii HOHHOro oOMeHa (0Opa3oBaHUe
ocaJika, BbIJIEJICHUE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB, WILTIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX ~ pEaKIMil (rOpeHue, peakiuu pa3lioKeHUs,
COEJIMHEHHUS); PACTIO3HABAHNE HEOPTAaHMUECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a/a4.
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HemeTtayibl 1 UX cOeIMHEHUSI.

OOmiass xapaktepuctvka rajgoreHoB. (OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PuU3nyecKre CBOMCTBA IMPOCTHIX
BEILIECTB — rajoreHoB. XMMHUYECKUE CBOMCTBA Ha MpPUMEPE XJiopa (B3auMOJECHCTBUE
C MeTajulaMH, HeMeTaulamMH, Iienodamu). XiiopoBoaopon. CofsiHasg KUCIOTa,
XMMHUYECKHE CBOMCTBA, NOJIyYEHUE, IPUMEHEHHE. [[elicTBUE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHu3M 4enoBeKa. BaxkHellne XJI0pu/Iibl U UX HAXOXKIECHUE B IPUPOJIE.

O6mias xapaktepuctuka snemMeHToB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHHUSI.

Crpoenue u (u3nUecKue CBOMCTBA MPOCTHIX BEHIECTB — KHCIO POJIa U CEPBHI.
AmIOTpOnHbIE MOAU(UKALMK KUCIOpOAA U cepbl. XUMHYECKHUE CBOMCTBA CEpHI.
CepoBojioposi, cTpoeHue, pu3ndecKkue u XuMudeckue cBorctBa. OKCUJIBI CEpPhI Kak
MIPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIO0Ta, (PU3HYECKHE U XUMUYECKHE
cBoiicTBa (OOmIME Kak TMPEACTaBUTENSl Kjacca KHUCIOT W CHenupuIecKue).
XWMHUYECKUE PEaKInH, JIeKAIIHe B OCHOBE MPOMBIIUICHHOTO Croco0a MOoTydYeHus
cepHoil kucioThl. [Ipumenenne. Conu cepHON KUCIOTHI, KAUECTBEHHAs PEAaKIMs Ha
cynbdar-uoH. HaxoxaeHue ceppl M €€ COSAMHEHHH B TpUpoae. XHUMHUYECKOE
3arpsA3HEHUE OKPYKAIOLIEeW Cpelabl COCIMHEHUSIMH CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro MPeI0TBPAaIllCHHS.

OO6mias xapakrepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHe B MPUPOAE, (PU3NYECKHE U XUMHUYECKHUE CBOMCTBA.
KpyroBopot a3ora B mpupoge. AMMHaK, ero Gpu3nueckue U XUMHUYECKUE CBOMCTBA,
nosiyaeHue u npuMenenre. Conu aMMoHHUsI, UX (U3UUECKUE U XUMUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHasi peakivsi HAa HOHbI aMMOHHUA. A30THas KHCIIOTa, €€
noJy4eHue, Pru3ndecKkrue 1 XMMUIECKUE CBOMCTBA (00IIHe KaK MPEeICTaBUTEN Kilacca
KHUCIIOT U crienuduieckue). Mcnonb3oBaHrue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MUHEpAJIbHBIX  yIO0OpeHuil. XHUMHYECKOE 3arps3HEHUE OKpYKaoIIed cpeibl

COCAMHCHUAMU a30Ta (KI/ICJIOTHLIC HO0XKIHU, 3aIrpA3HCHUC BO3yXad, ITIOYBbLI U BOIIOGMOB).
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®ocdop, amnorpornueie Moaudukanuu dochopa, GuzMUEcKUe U XUMHUYECKHUE
cBorictBa. Oxcun dochopa(V) u docdhopnas kuciora, Guanyeckue U XUMHUUYECKUE
CBOMCTBa, monyueHue. Hcrnonb3zoBanue ¢ochaToB B KayeCTBE MHUHEPAIbHBIX
ya0OpeHuil.

Obmas xapakrepuctuka 3meMeHTOB [VA-rpynmsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepoa, amioTponHsle MOIM(MUKAIMM, pacHpoOCTpaHEHHE B MPUPOAE,
busnueckue U xumudeckue cBorcTBa. Aacopouus. Kpyrosopor yriepoja B mpupojie.
Oxkcunpl yriiepona, ux (puU3nYecKue U XMMHUYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbHIC
OpPraHu3Mbl, MOJIYYEHUE U NMPUMEHEHHE. DKOJIOTMYECKHUE MPOOJIEMbI, CBSI3aHHBIE C
okcusioMm yriaeposa (IV); rumoresa riao0anbHOr0 MOTEIJICHUS KJIMMaTa; TapHUKOBBIN
addext. YroapHas KUCIOTa U €€ CONM, UX (PU3NUECKHE U XMMHUYECKHE CBOMCTBA,
MojlyueHue W npuMeHeHne. KauecTBeHHas peakuuss Ha  KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUAX
yriaepoja (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TAHOJ, INIMLEPUH, YKCYCHas KUCI0Ta). Mx
cocmas u xumudeckoe cmpoeHue. [loHsTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoJax — W HMX POJM B JKU3HU 4eNoBeKa. Mamepuanvroe
eOUHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COCOUHEHU.

Kpemuuii, ero @usuueckue #u XHUMHYECKHE CBOICTBA, TOJYy4YEHHE H
npumeHeHnue. CoeanHeHus: KpeMHUs B nipupojae. O0mue npeactaBieHus 00 OKCUae
kpemuus (IV) m kpemuueBoit kuciore. CHUIMKATHl, WX WCIOIH30BAaHUE B OBITY,
MEAULUHE, NPOMBILIIIEHHOCTH. Bajicheuwiue cmpoumensvHvle Mamepuavl. Kepamuka,
cmekio, yemenm, 6emoH, dacenezodoemon. llpodoremvl 6e30nacHo20 UCHONb308AHUS
CMPOUMeNbHbIX MAMEPUATO8 8 NOBCEOHEBHOU HCUIHU.

XUMHYECKUIN SKCIEPUMEHT: M3yuyeHHEe 0O0paslloB HEOPTraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHUCTIOTHI; MPOBEJEHNE KAUECTBEHHBIX PEAKIIMil Ha XJIOPUA-UOHBI U
HaOJIIO/ICHUE TPU3HAKOB MX NPOTEKAHMS; OMBITHI, OTpaKawlue (U3HNUECKHE U

XMMHUYECKHE CBOMCTBA TaJOT€HOB M HX COGJII/IHCHI/II‘/’I (BOSMO)KHO HUCIIOJIB30BAHHUC

16



BUJICOMATEpUAIOB); O3HAKOMJIEHME C 00pa3lamMu XJOpHUIOB (TaJOreHUI0B);
O3HaKOMJIEHHE C O0pa3liaMu CEepbl U €€ COENMHEHHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB); HAONIOJeHHWE mMpoliecca OOYIJIMBaHMS caxapa MojA JeHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCIOTBI, HM3YYEHHE XHMHUYECKHX  CBOWCTB
pa30aBIIEHHOM CEPHOM KUCIIOTHI, IPOBEIECHNE KAUECTBEHHOM peakuu Ha CyIb(aT-uoH
1 HaOJTI0/IeHr e TIPU3HAKA €€ MMPOTEKAHUS; 03HAKOMJIICHUE C PU3NIECKUMH CBOMCTBAMHU
azota, pochopa u ux coequHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUIACOMATEPUATIOB),
oOpasnamMu  a3oTHBIX U GochOpHBIX yAOOpeHMit; mMojydeHue, coOupaHue,
pacno3HaBaHUE U M3Y4YCHHE CBOWCTB aMMHAKa; MPOBEJICHUE KAUeCTBEHHbBIX PEaKIIHil
Ha HMOH amMMOHMS H (ochaT-uOH U U3YYEHUE TMPU3HAKOB MX MPOTEKAHMS,
B3aUMOJIEUCTBUE KOHLEHTPUPOBAHHONW Aa30THOM KHUCIOTBI € Melbl0 (BO3MOXKHO
UCII0JIb30BAaHUE BHJIEOMATEPHUAIIOB); U3yYEHUE MOJENIEH KPUCTAIIMYECKUX PEIIETOK
anmasa, rpadurta, pyuiepeHa; 03HaKOMJICHHE C MPOIECCOM aACcOpOLIUU PACTBOPEHHBIX
BCILIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa; IOJy4YEHUE,
coOupaHue, pacro3HaBaHUE M WU3yYEHHE CBOWCTB YIJIEKUCIOIO Ta3a; MPOBENCHUE
KAueCTBEHHBIX peaKldii Ha KapOOHAT- U CWIMKAT-UOHBI U M3YUYCHHUE MPHU3HAKOB UX
MIPOTEKAHMSI; O3HAKOMIICHHUE C MPOAYKIMEN CUITMKATHOMN MPOMBIIIEHHOCTH; PELICHHE
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaIbl U KX COeTUHEHUS».

MeTtanjibl 1 MX COeIMHEHUS.

OO6mias xapakTepuCTUKa XUMUYECKHUX AJIIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuomnueckoi cucremMe XuMHUecKMX dieMmeHToB [J[. U
MengeneeBa u crpoeHus atomoB. CTpoeHue MmeTaiioB. Metainyeckas CBS3b U
METaJUTMYECKasl KPUCTANIMUECKasi pelieTka. DIeKTPOXUMUYECKUM Psii HANPSKEHU I
MeTtan JioB. Du3nueckue W XUMHUYECKHE CBOWCTBA MeTayuioB. OOmme crocoObl
MOJy4eHUs] METAJUI0B. [IoHATHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT Koppo3uu. CruiaBsl (CTajb, YyTr'yH, JIOPATIOMUHNN, OpOH3a) ¥ UX PUMEHEHHE B
OBITY U IPOMBIIIUIEHHOCTH.

[lenounbie MeTaybl: mojokenue B Ilepuonnueckoid cucTeMe XUMHUYECKUX

OJICMCHTOB I[ . MeHneneeBa; CTPOCHHUC HX A4aTOMOB; HAXOXICHHUC B IIPHUPOAC.
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dusznyuecKkue U XMMHUYECKHME CBOMCTBa (Ha mpumepe Hatpus U Kaimus). OKCuabl U
TUAPOKCHUIBI HATPUS U Kanusd. [[puMeHeHne meI0YHbIX METAJNIOB U X COCAUHECHUMN.

[[lenoyHo3eMenbHbIE METAJUIbl MarHuid W KajbllMil: IIOJIOXKEHHE B
[Tepuoguueckoit cucteme xumuueckux aneMeHToB . . MeHneneeBa; ctpoeHne ux
aTOMOB; HaxoOXkJAeHue B npupoaec. PU3nUecKnue U XUMUYECKHE CBOWCTBA MAarHus W
Kanbliyus. BaxkHelmue coequHeHus Kanblins (OKCHA, TUAPOKCHUI, coin). KecTKOCTh
BOJIbI U CITIOCOOBI €€ YCTPAHEHHS.

AutoMuHui: nosnoxkeHue B Ilepuoanyeckoil cucteMe XUMMUYECKUX JIEMEHTOB
JI. . MenneneeBa; CTpoeHUE aroma; HaxoxKJaeHue B mpupojge. duznueckue u
XUMUYECKUE CBOMCTBAa amtoMUHUA. AMQOTEpHbIE CBOWCTBA OKCHAA M THUIPOKCHIA
AJTIOMUHUSL.

Kene3o: monoxenue B [lepuoguueckoit cucreme XuMuueckux 3neMmeHToB /. 1.
MenzeneeBa; CTpOCHUE aTOMA; HAXOXKACHHUE B pupoae. Pu3n4ecKkue 1 XUMUYECKUE
cBoMcTBa xene3a. Okcuibl, rupokcuanl u conu xenesa (II) u xxenesa (I1I), ux cocras,
CBOMCTBA U NOJy4YCHHE.

XHUMHUYECKHH AKCTICPUMEHT: 03HAKOMIICHHE C 00pa3liaMu METaJll- JIOB U CILIaABOB,
uX (U3UYCCKUMH CBOMCTBAMH; HW3yUYCHHE pE3YyJbTaTOB KOPPO3UU METaJIoB
(BO3MOYKHO HCIIOJIb30BAaHHE BHAEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS
OKCHJIa KaJbIlMs M HATPHUsS C BOJIOM (BO3MOXKHO HMCITOJIb30BAaHUE BUJICOMATEPUAIIOB);
WCCIIEIOBAHUE CBOWMCTB JKECTKOW BOJIbI; MPOIIECCA TOPEHUS Keje3a B KHUCIO- POJIE
(BOBMOXKHO  HCIIOJB30BaHHWE  BHUJEOMATEpPHUATIOB);  IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIMI HA MOHBI (MarHus, KaJIbIUs, aTIOMUHUS, IMHKA, xkene3a(ll) u
xene3a(Ill), mequ(Il)); HabnroaeHUe U oNMKcaHUE MPOLIECCOB OKPAIIUBAHUSA TIJIaAMEHU
MOHAMHU HATpus, KaJiusg M Kajblusi (BO3MOXXHO HCIMOJIb30BAHHE BHUACOMATEPHUAIIOB);
ncciaeaoBanne aMm()OTEPHBIX CBOMCTB THAPOKCHAA aTIOMHHHUS W THIPOKCHIA ITUHKA,
pelIeHUEe HKCIEePUMEHTAJIbHBIX 3ajlad Mo Teme «BaxHeWmme MeTtauibl M UX
COCIUHECHUS.

XuMHA U OKpYKAKOLIasA cpeaa.

HoBwie maTepuanbl u TexHosioruu. BemiectBa u maTepuaibl B IMTOBCETHEBHOM

’)KU3HU YeJIoBeKa. XMMHUS U 300POBLE. be3onacHoe wucnob30BaHUEC BCIHICCTB H
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XUMHYECKUX peakiuii B ObITy. I[lepBas moMoms TpH XWMHUYECKHX OXKOraxX H
orpaBieHUAX. OCHOBBI IKOJOTHYECKOH TI'PaMOTHOCTH. XHWMHUYECKOE 3arpsS3HECHUE
OKpy»Karolen cpeanl (mpenenbHas aonmycTuMasi KoHueHtpauus BemectB — I[1JK).
Ponb xuMun B perieHnn 3K0JI0THIEeCKUX MpooIIem.

[IpupogHbie MCTOYHUKH YTIIEBOMOPOAOB (yrojib, MPUPOIHBIN Ta3, HedTh),
MPOJYKTHI X TIEPEPabOTKHU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

XUMHUYECKHUHN IKCTIEPUMEHT: U3yUYEeHHUE 00Pa3I[0B MATEPUATIOB (CTEKIIO, CTIIABbI
METaJIJIOB, IOJIMMEPHBIE MaTEPUAIIbI ).

MesxknpeaMeTHbie CBA3H.

Peanuzanust MexXnpenMeTHbIX CBS3€H MPU M3YUYEHUU XUMHH OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W MOHATHH,
SBJITFOIIMXCS CUCTEMHBIMU JJISI OTACIBHBIX TMPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmue ecTeCTBEeHHO-HAyYHbIE TIOHATHS: HAay4YHBIA (DaKT, TUMOTE3a, 3aKOH,
Teopus, aHalW3, CHUHTE3, KiIaccupuKanus, TMNePUOANIHOCTh, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE, MOJIEIh, SIBJICHUE, TAPHUKOBBINA dPQeKT,
TEXHOJIOTUsA, MaTepuaibl. OU3KKa: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH,
HYKJIUJI, U30TOMbI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SJICKTPUUECKUH 3apsijl, TPOBOTHUKH,
MOJTYIPOBOAHUKHU, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, T€I0, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, PacTBOpP, PACTBOPUMOCTh, KPHUCTAIIIMYECKas peEIIeTKa,
CIUTaBBI, (PU3MYECKHUE BETUIMHBI, CIUHUIIBI N3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO,
IUIaHETHhI, 3Be3b1, COIHIIE.

buonorus: ¢orocunTes, npixanme, Ouocdepa, IKOCHCTEMa, MHHEPAIbHBIC
yIOOPEHHsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TTNTA TEIHHBIC BEIECTBA.

I'eorpadus: atmocdepa, rugpochepa, MUHEpAITBI, TOPHBIE TTOPOIBI, TTOTE3HBIC

HCKOIaeMbl€, TOTUIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOI'O
HPEIMETA «XUMMUS»

JINYHOCTHBIE pe3yJIbTAThI

JIndHOCTHBIE  pE3yJabTaThl OCBOGHHWS y4eOHOro mpeamera  «XUMHUS»
JIOCTUTAIOTCS B €IMHCTBE yUEOHOW M BOCTIMTATEIILHOMN JCSITEIIBHOCTH B COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUNCKUMU COLUMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TPHUHSATHIMU B OOIIECTBE MpaBWIaMH M HOPMaMH TOBEACHUS U
CIIOCOOCTBYIOT ~ MpOIECCaM  CaMOIIO3HAHMS, CaMOpPa3BUTHUA U COLHMAIHM3ALUU
00yJarommxcs.

JIMYHOCTHBIE PE3YNIBTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

Ilampuomuueckozo 6ocnumanus: NEHHOCTHOT'O OTHOILLIEHUS K OT€4ECTBEHHOMY
KYJbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HACJIEAWI0, TMOHUMAHUS 3HAYCHUS
XUMHYECKOM HAyKM B JKM3HHM COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAJIETh
JIOCTOBEPHOU HH(pOpMAIUEld O MEPEeIOBbIX JOCTHKECHUSX M OTKPBITUAX MUPOBOM U
OTEUECTBEHHOW XWMMWHU, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE
MUpa 1 00IIeCTBa.

I'pasxcoanckozo 6ocnumanus: TPEACTABICHHUS O COIHAIBHBIX HOpPMax W
MpaBWJIaX MEXJIUYHOCTHBIX OTHOLIEHWM B  KOJUIEKTHUBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJE3HOH, Yy4yeOHO-HCCIe0BATEIbCKOM,
TBOPYECKOW M JPYrMX BHUAAX JACATEIBHOCTH; TOTOBHOCTH K Pa3zHOOOpa3HOM
COBMECTHOM JIEATECIIbHOCTH TPU BBHITIOJIHEHUU Y4YEeOHBIX, IO3HABaTEIbHBIX 3ajad,
BBITIOJTHEHUM  XUMHYECKHUX OKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX TMPOEKTOB,
CTpEMJICHUSI K B3aMMOIIOHMMAaHWIO W B3aMMOIOMOIIM B MPOILIECCE ATON y4eOHOM
NEeSTETbHOCTH; TOTOBHOCTH OIIEHUBAaTh CBOE TMIOBEICHUE U TIOCTYNKH CBOMX
TOBapUIIEH C TO3ULIHMKH HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB.

LJennocmu nHayyno2o noO3HaHUsL:

o MHPOBO33PEHYECKUX TNPEACTABICHUN O BELIECTBE W XUMHYECKOU
peakiuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKM U

COCTABIIOIIUX OCHOBY JUIA IIOHUMAaHUA CYHIHOCTH Hay‘IHOﬁ KapTHUHBI MHpaA,
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NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3AMMOCBS3IX
YeJI0BeKa C MPUPOAHON CPEIOi, O POITU XMMHUHU B TTO3HAHUH dTUX 3aKOHOMEPHOCTEH;

o M03HaBaTeNbHBIX MOTUBOB, HATIPABJICHHBIX HA MOTYYCHHE HOBBIX 3HAHUN
M0 XUMHH, HEOOXOTUMBIX JJIs1 00BSICHEHHS HAOIIOA€MbIX MTPOLIECCOB U SIBICHUH;

. MO3HABATENIbHON, MHOOPMAIIMOHHOW M YUTATENbCKOW KYJIbTYPhl, B TOM
YHCIie HAaBBIKOB CAMOCTOSITENIBHON pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPaBOYHOU
JUTEpPaTypol, JOCTYMHBIMH TEXHUYECKUMHU  CPEACTBaMU  WH(GOPMALMOHHBIX
TEXHOJIOT UM,

o WHTEpeca K 00yYEHUI0 U TTO3HAHUIO, JTI0003HATEIHHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOESKTHOM M UCCIEA0BATEIbCKON ACATEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HamlpaBJI€HHOCTU U YPOBHS 00y4€HHUS B JalbHEUIIEM;

Dopmuposanusi  KyIomypsbl — 300p06bs:  OCO3HAHHWsSI LIEHHOCTU  KHU3HH,
OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3J0pPOBbIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3
’KU3HU, OCO3HAHUS IOCJIEACTBUNA M HENPUATHS BPEIHBIX NMPUBBIUEK (YHOTpeOJIECHUS
QJIKOTOJIS, HAPKOTHUKOB, KypeHUs), HEOOXOAMMOCTH  COOJIOACHHS  TPaBHII
0e30macHOCTH MPHU OOpAIEHUH C XUMUYECKUMH BEIIECTBAMU B OBITY M peanbHOU
KU3HU;

Tpyooeoeo éocnumanus. AHTEpPECA K MPAKTHYECKOMY U3YyYEHHUIO MPOPECCUil u
TpyZAa pa3iIndHOro poja, yBaXEHHE K TPYAY U pe3yiabTaTaM TPYIOBOU AESTEIbHOCTH,
B TOM YHCJI€ HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XUMUHU, OCO3HAHHOTO
BbIOOpa MHIUBUIYaJbHOW TPAEKTOPUU MPOJODKEHHS OOpa3oBaHUS C Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB U
NOTpeOHOCTEN;  YCHEMIHOM MNpOPECCUOHAIBHON  JEATENIbBHOCTM U Pa3BUTHUS
HEOOXOAMMBIX YMEHUI; TOTOBHOCTh a/1allTUPOBATHCS B IPO(ECCUOHATIBHON CpeE;

DKON02UUECKO20 80CNUMAHUSL:

o HKOJIOTMYECKHU LI€1€CO00Pa3HOro OTHOLIEHUS K MIPUPOJIE KAK UICTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUS IIEHHOCTH 30POBOTO U
O0e3omacHOro o00pas3a >KU3HU, OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
bu3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHHMSI IIEHHOCTHU COOIIOICHHSI TIPABHIT

0e30macHOr0 TOBEACHHS TpW pPaboTe ¢ BEmecTBaMH, a TakKKe B CHUTYyaIHsX,
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YIPOXKAIOLIKX 30POBBIO U )KU3HHU JIFOAEH;

o CIIOCOOHOCTH MPUMEHATh 3HAHMS, MOJy4aeMble MPU U3YYEHUH XUMUHU,
JUIS pELeHMs 3a7ay, CBA3AHHBIX C OKPYXKAIOLIEW NPUPOJHOM CPENOH, IMOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYyJbTYpbl, OCO3HAaHHUS  TIJIOOQJIBHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTEH X PElIeHUs] TOCPEACTBOM METO0B XUMHUH;

o DKOJOTHMYECKOTO MBIIUICHHS,, YMEHHUS pPYKOBOJICTBOBAaTbCSA WM B
ITO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMATIbHOM ITPAKTHKE.

CrnenuajibHble JJUYHOCTHBIC Pe3yJIbTaThI:

° YMEHHE CONOCTABIATH 3pUTEIbHBIE BICYATICHNUS C YY4ETOM ITOITYyYEHHBIX
3HAHUK 00 OCOOCHHOCTSX CBOETO 3PUTEIBHOIO0 BOCIHPHUATHS, HAa OCHOBAaHUU
c(OPMUPOBAHHBIX MPEACTABIECHUNH O TMpeAMETax U SBJICHMUIX OKpYKaroleh
NEUCTBUTENBHOCTH;

° c(OPMUPOBAHHOCTh MOTHMBALIMM K OOYUEHHUIO M LEJI€HANpaBICHHON
MO3HABATEIILHON ACATEIbHOCTH;

° CIOCOOHOCTh K OCMBICIIEHUIO U JU(PepeHaul KapTuHbl Mupa, ee

BPEMEHHO-IIPOCTPAHCTBEHHOM OpraHu3aluu.

MeTtanpeaMeTHble pe3yJbTaThl

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB BBIACISIOT 3HA4UMbIE IS
(dbopMupOBaHUs MUPOBO33PEHUS OOILEHAYyUHbIE MOHATUSA (3aKOH, TEOPHS, MPUHIIMIL,
runoTes3a, Gpakrt, CUCTEMa, MPOLECC, 3KCIEPUMEHT U JIp.), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAaYUHbIX YUEOHBIX IIPEeIMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB (pOpMUPOBATH MPEACTABICHUE O IEJIOCTHOM HAyYHOW KapTUHE MHpa, U
YHUBEpCaJIbHble  y4eOHble JEHUCTBHUS  (MO3HABATENbHbIE, KOMMYHHUKATUBHBIE,
pEryisiTUBHBIE), KOTOpble obOecrieunBaloT  (GOPMHUpPOBAHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU NEATEIBHOCTH.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS YYE€OHOro MpeamMeTa «XHUMUS»
OTpaXkaroT OBJAJACHUE YHHMBEPCAIBHBIMU I103HABATEIBHBIMU JIEUCTBUSIMU, B TOM
qucClIe:

bazoevimu nocuueckumu oeticmeusimu.
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o YMEHHUEM HCIIOJIb30BaTh IPUEMBI JIOTUIECKOT'O MBITIIICHHUS P OCBOCHUN
3HAHHMM: PACKpPBIBATh CMBICT XHMHWYECKUX TOHITHH (BBIACIATH WX XapaKTepHBIC
NpU3HAKK, YCTAaHABIWBATh B3aUMOCBSI3b C JIPYTUMH TOHATHUSMH), HCIOIB30BATh
MOHATHUS I OOBSICHEHHsSI OTACIbHBIX (DAaKTOB W SIBJICHUI; BHIOMpPATh OCHOBAHUS U
KpUTEpPUH IS KIACCU(PUKAIMM XHUMHYECKUX BEIIECTB W XUMHUYECKHX PEaKIIHiA;
yYCTaHABIMBATh MPUYUHHO-CIEACTBCHHBIC CBS3M MEXKIYy OOBEKTAMHU HU3YUCHUS;
CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC, TIO AHAJIOTHH);
JIeNIaTh BHIBOJIBI U 3aKITIOYCHHUS;

o YMEHUEM TMPUMEHATHh B MPOIECCE MO3HAHMS MOHATHUS (NIPEIAMETHBIC U
MeTarnpeIMETHbIC), CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIOIb3yEeMble B XUMHH,
peo0pa3oBbIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICIbHBIC MPEACTABICHUS —
XAMHYECKUHA 3HAK (CHMBOJI DJIeMEHTa), XuUMHUYeckas (opMmyna W ypaBHECHHE
XAMHYECKON PEeaKkiuu — MpH PEIICHWH Y4eOHO-TI03HABATEIBHBIX 33/1a4; ¢ y4ETOM
ATUX MOJETBHBIX MPEJICTAaBICHUN BBIABIATh W XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKN U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECCTB U XUMHUYECKHUX PEaKIIHiA;
BBISIBJISITH 00IIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJICTBEHHBIE CBS3H U MPOTHUBOPEUHS
B M3y4aeMbIX MpOIleccax M SBICHUSIX; MpeiaraTb KPUTEPUH JUIS BBIIBICHHUS ITHX
3aKOHOMEPHOCTEH M MPOTUBOPEUHUI; CAMOCTOSITEIBHO BBIOMpATh CIIOCOO pelIeHuUs
y4eOHOM 3a/1auy (CpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHUs, BHIOMPATh Hanboee
HOIXOSAIINN ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB);

baszosvimu uccnedosamenvckumu Oeucmeusmu:

o YMEHUEM  HCIIOJIb30BaTh  IOCTABJICHHBIE BOIMPOCHl B  KadyeCTBE
MHCTPYMEHTA TIO3HAHMSI, & TAK)KE B Ka4eCTBE OCHOBHI JUIsl (POPMHUPOBAHUS TUTIOTE3BI
0 TTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXKICHHI,

o NpUOOpETEHHE ONbITA TI0 TIAHUPOBAHUIO, OPTAHU3AINH U TIPOBEIACHHUIO
YUYEHHUYECKMX OKCIIEPUMEHTOB: YMEHHE HaOmogaTh 3a  XOIOM  Ipoliecca,
CaMOCTOSITETTHO TIPOTHO3UPOBATH €r0 pe3ynbTar, (popMymupoBaTh 000OLICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHMS, COCTABIATH OTUET O
MpoJeNaHHON padoTe;

Pabomoii ¢ ungpopmayueii:
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o YMEHHEM BbIOMpATh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMALIKIO
Pa3IUYHBIX BUJIOB M (DOPM MPEACTABJICHMS, MOJYYaeMYI W3 Pa3HBIX HMCTOYHUKOB
(Hay49HO-TIOMYJISIpHAS JTUTEpaTypa XUMHUYECKOTO COJIep KaHuUs, CIIPAaBOYHBIEC MTOCOOUS,
pecypcel IHTepHETa); KPUTHIECKH OIEHWBATh MIPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO
uHpopMaIuio;

o YMEHUEM TPUMEHATH Pa3IMYHbIE METOAbI M 3alpPOChl MPHU TOUCKE H
orOope nHGOPMAIIMH U COOTBETCTBYIONINX JTAHHBIX, HEOOXOIUMBIX JJISI BHITIOTHEHUS
y4eOHBIX U TO3HABATENBHBIX 3a7ad OINPEACIEHHOrO THUIIA; MPUOOpPETEHHE OIMbITa B
00JacTH  WCMOIB30BaHUS  MH(POPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTHA,
OBJIaJICHHE KYJIbTYpOHl aKTUBHOT'O HCIIOJNB30BAHUS PA3UYHBIX MOMCKOBBIX CHUCTEM;
CaMOCTOSITETILHO BBHIOMPATh ONTHUMANbHYIO (hopMy mpencraBiieHus UHGOpPMAIMU U
WJUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECTIOKHBIMU CXEMaMH, AMarpaMMaMu, IPyTUMHU
dhopmamu rpadUKu U UX KOMOUHAITUSIMU,

o YMEHUEM MCIONIB30BaTh M aHAJU3MPOBaTh B Tpolecce ydyeOHOH W
WCCIIEIOBATENLCKON JEATeTbHOCTH HMH(OPMALMIO O BIUSHUU TPOMBIIIICHHOCTH,
CEeNTbCKOT0 X03SCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIeH IPUPOIHON CpeIbl;

Yuueepcanbnvimu KOMMYHUKAMUSHBIMU OCUCTNBUAMU.

o YMEHUEM 3aJlaBaTh BOIPOCHI (B XOJA€ JAMajora W/WiM JIUCKYCCHM) MO
CYIIECTBY 00CYXIaeMoil TeMbl, (HOPMYIHPOBATh CBOU MPEATIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MTPETI0KEHHOM 3a/1a4H;

o OpuoOpeTeHNe  OMbITa MPE3CHTAMM  PEe3YJNbTaTOB  BBIMTOJHEHUS
XUMHYECKOTO JKCIEePUMEHTa (JTa0OpaTOPHOTO OMBITA, JabOpPaTOpHOW padOTHI TIO
HCCIIEJOBAHUIO CBOMCTB BEUIECTB, YUEOHOT O MTPOEKTA);

o 3aMHTEPECOBAHHOCTH B COBMECTHOMN CO CBEPCTHUKAMU [TO3HABATEIBHOMN U
HCCIIEIOBATEIbCKOM NEATEIbHOCTHU MPH PEIICHUH BOZHUKAIOIIMX MPOOJIEM Ha OCHOBE
yaéra OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIIMIA (00CYKIeHUs, 0OMEH MHEHUSMH,
«MO3TOBBIE  HITYPMBI», KOOPAMHAIUS COBMECTHBIX JI€HCTBUI, OIpe/esieHnue
KpUTEPHUEB MO OILIEHKE KaueCcTBa BHIMOIHEHHOW paboThI U 1Ip.);

Yuusepcanonvimu pe2ynamusHbiMu 0eucmeusimu.

® YMCHHUCM CaMOCTOATCIIBHO OIIpCACIIATH 11(S) 871 JACATCIIBHOCTU,
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IUIAaHUPOBATh,  OCYIIECTBJISITh,  KOHTPOJIUPOBATH W  NPU  HEOOXOJUMOCTH
KOPPEKTUPOBATH CBOIO AESATEIbHOCTh, BEIOMpPATh HambOosee 3(PpPeKTUBHbIE CIIOCOOBI
perieHrs y4yeOHBIX M TMO3HABATENIbHBIX 3a7ad, CAMOCTOATEIBHO COCTABJISATh WU
KOPPEKTUPOBATH MPEIIOKEHHBIN aITOPUTM JEUCTBUU MPU BBINOJHEHUN 3aJaHUN C
y4ETOM TMOJYYEHHs] HOBBIX 3HAHMM 00 H3ydyaeMblX OOBEKTaX — BEIIECTBaX U
peaKkIusiX; OLEHUBATh COOTBETCTBHE MOJYYEHHOT O PE3YJIbTaTa 3asiBIICHHOMN LIEJH;

o YMEHHEM HUCIOJIb30BATh U aHATU3UPOBATH KOHTEKCTHI, MPEjiaraéMbie B
YCIIOBUH 3a/IaHUM.

CrnenuajbHble MeTanpeMeTHbIE Pe3yJbTaThl:

° YMEHHUE HCIOJIb30BaTh COXPAaHHbIC AHAJIM3ATOPbl B PA3JIMYHBIX BHAAX

nesTeNnbHOCTH (yueOHO-TI03HABATENBHOM, OPUEHTUPOBOUHOM, TPYAOBOM);

° MPUMEHATh  3PUTEIBHO-OCA3ATENbHBIA  clIOcO0  oOcieoBaHud |
BOCTIPHUSTHS;
° YMEHHE TMOJb30BAaThCA COBPEMEHHBIMH CPEICTBAMU KOMMYHHUKAIIHNH,

TADIOTEXHUUECKUMH CPECTBAMH, TPUMEHIEMBIMU B YI€OHOM TIPOIIECCE;

° YMEHHUE IUIAHUPOBATh MPEAMETHO-TIPAKTUYECKUE JIEUCTBHS C y4ETOM
HUMEIOIIETOCS 3PUTEIHHOTO JJUArHO3a B COOTBETCTBHH C MTOCTABICHHOM 3a/1a49€H;

° YMEHUE TMPOSIBIATh B KOMMYHUKATHUBHOM JESATEIBHOCTH, aJICKBATHBIC
CUTYalluH, HeBepOanbHbIe (DOPMBI OOIIICHNUS,

° YMEHHE BECTH CAaMOCTOSITEIIbHBINA MTOUCK HH(OpMAITIH;

° CIIOCOOHOCTh K  mpeoOpa3oBaHUIO, COXpPAaHEHWUIO W Iepeaaye
nH(pOpMaIUH, TIOTYYEHHON B pe3yJIbTaTe YTCHUS WIH ayTUPOBaHHUS,

° CIIOCOOHOCTh YYacTBOBATh B PEUEBOM OOIICHUHU, COOJIO/Iasi HOPMBI
PEYEBOro 3TUKETA, AICKBATHO MCTIOIB30BATh JKECThl 1 MUMUKY;

° CHOCOOHOCTH OIIEHUBATh CBOIO PEUYb C TOYKU 3PEHUSI €€ COAep>KaHus,
SI3BIKOBOTO O(hOpMIICHMUS;

° YyMEHUE HaXOAUTh TPaMMATHYECKHUE M PEYEBBIC OMIMUOKH, HEIOYETHI,

HCIIPABJIATH HUX;

25



° yYMEHHE MIaHUPOBATh, KOHTPOJIMPOBATH U OLICHUBATh YUEOHbIE EHCTBUS
C Y4E€TOM, MMEIOUIErocs 3pUTENBHOrO JUArHo3a B COOTBETCTBUM C IIOCTABJICHHOU

3ajaueit u YCIIOBHAMU €€ pCaIn3aliviu.

IIpeameTHbIE Pe3yJIbTATHI
9 kiacc

° PaCKpBIBATh CMBIC]I OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMUYECKHUH 2JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS U
HEOJHOPO/IHAsI), BAJICHTHOCTb, OTHOCHUTEJIbHAsi aTOMHas M MOJIEKYJIApHash Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JisI XMMHUYECKOIo 3Jie-
MEHTa B COCIWUHEHWU, MOJIAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHULIATEILHOCT, CTCIICHb OKHCJICHHUS, XUMHUYECKas peakuus,
KJIacCU(UKAIUs PEAKLUM: peakiMu COCAUHEHMS, PEaKIMU Pa3JIOKEHUS, PEAKIIUU
3aMEeNIeHusl, pPeakluu 00- MEHa, 3K30- U JIHAOTEPMHYECKUE PEAKIUMHU; TEII0BOMN
a3 EKT peakiuu; siAPo aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIh, pagnuyc
aToMa, XMUMHUYECKas CBSI3b, MOJISIpHAs W HEMOJsSpHAs KOBAJCHTHAs CBsA3b, MOHHAs
CBSI3b, WOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JoJisl BemiecTBa (MPOIEHTHAs
KOHIICHTPAITUs) B pacTBOpPE;

° WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHU (CM. TI.
1) ¥ MpUMEHSITh ATU MOHSATUSI TIPU OMKMCAHUU BEILIECTB U UX MPEBpaIlCHU;

° WCIIOIb30BaTh XUMHYECKYIO CHUMBOJIMKY [UJII COCTaBieHUs (HopMy
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

° OTIPEENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX;
CTETIeHb OKUCJICHMS 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX ; MPUHAIJICKHOCTD BEIIIECTB
K OINpenenéHHOMY KiIacCy COeAMHEHWH 1o QopMyliaMm; BUI XUMHYECKOU CBSI3H
(KOBaJICHTHAs M MOHHAS) B HEOPTaHMYECKUX COCTUHCHUSX;

° packpbiBaTh cMmbich Ilepmognueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOIMYECKON 3aBUCUMOCTH CBONCTB XUMHUYECKHUX
AJIEMEHTOB OT UX MOJI0KeHHUA B [lepuoanueckoii cucteMe; 3aKOHOB COXPAHEHUSI MaCChl

BCIIICCTB, IMOCTOSAHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOI'O YUYCHUS, 3aKOHA ABOFaI[pO;
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ONKCHIBATh U XapakTepu3oBaTh TabMMUYHYI0 Qopmy Ilepuoguueckoit cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3jiuyarh MOHATHS «TJIaBHas noarpymnmna (A-rpymnmna)» u
«mtobouynas noarpynna (b-rpynma)», mManeile M OonplIIME MEPUOJIBI; COOTHOCUTH
0003HaueHus1, KOTOpble nMetoTes B Tabmiuie «llepuoauueckas cuctemMa XUMHUYECKHX
anemeHToB /. 1. MenaeneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB U 3apsj] sjapa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeeneHue Ux Mo JEKTPOHHBIM CIIOSIM);

o KJIacCU(PUIMPOBATh XUMUUECKHUE 3JIEMEHThI; HEOPraHUUECKHUE BEILLIECTBA;
XMMHUYECKHE peakiuu (M0 YUCIy U COCTAaBYy yYacTBYIOIIMX B pEaKlMU BELIECTB, IO
TeroBoMy 3 dexry);

o XapaKTepu30BaTh (ONMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHbBIX KJIACCOB, MOJITBEPKAasi ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHHM
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIHIA;

o IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT X KaU€CTBEHHOT'O
COCTaBa; BO3MOXKHOCTM MPOTEKAaHHsS XUMHUYECKHX MPEBpPALICHUN B Ppa3IMYHBIX
YCIIOBHSIX;

o BBIUHCIISATh OTHOCHUTEIBHYI0 MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB; MAaCCOBYIO JOJII0 XMUMHYECKOrOo 3JIEeMEHTa Mo (GopMyJsie COECIUHEHMUS;
MacCOBYIO JIOJII0 BEIIECTBA B pPAcTBOPE; NPOBOAUTH PacyEThl 10 YPAaBHEHUIO
XMMHUYECKOU pPEAKIUH;

o MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTENIBHON JeATeIbHOCTH —
aHaJIu3 U CHUHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEeMAaTH3allMio, KiacCU(pUKAIUIO,
BBISIBJICHUE NIPUYMHHO-CIEACTBEHHBIX CBSA3€M — I U3yYEHUsI CBOWMCTB BELLECTB U
XUMHUYECKUX PEAKIUil; eCTECTBEHHO-HAYYHbIE METO/AbI MO3HAHUS — HAOII0JEHHE,
HU3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHbI U MBICIICHHBIN);

o ClIe0OBaTh  IpaBWiaM  IOJb30BAHMS ~ XMMHUYECKOM TOCYIOM U
71a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IpaBujaM OOpallleHus C BELECTBaMHU B
COOTBETCTBHM C MHCTPYKLUSAMU I10 BBIIOJTHEHHIO J1a00paTOPHBIX XUMUUECKUX OIBITOB
IO MOJYYEHUI0 U COOMpPaHMIO ra3000pa3HBIX BEIIECTB (BOAOPOAA U KHCIOpOJA),

IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MacCOBOM J0JEHW pPacTBOPEHHOIO
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BEIIECTBAa; IUIAHUPOBaTh W  TPOBOJUTH XHUMHUYECKHE DKCIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB LIEIOYEH M KHUCIOT C MOMOUIBIO MHIUKATOPOB (JIAKMYC,

(dbenondranenn, METWIOPaHK U JAp.).

10 xaace

o pPACKpBIBATh CMBICJ OCHOBHBIX XWUMHWYECKHX IOHSITHN: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, AHWOH, NPOCTO€ BENIECTBO, CIIOKHOE
BEILIECTBO, BAJICHTHOCTbD, JJIEKTPOOTPULIATEIIHOCTD, CTENICHb OKUCIICHUS, XUMUYECKas
peakIus, XUMHYECKas CBsI3b, TEIUIOBOM A(DeKT peakiuu, MOb, MOJISPHBIA 00BEM,
PACTBOP; JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, IIEKTPOJIUTUYECKAS TUCCOLMALINS, PEAKIINU
HOHHOTO OOMEHa, KaTajiu3aTrop, XUMHUYECKOe paBHOBecHe, oOpaTuMbie U
HEOOpaTUMBbIE PEAKIIUU, OKUCIUTENIb- HO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCITUTEND,
BOCCTAHOBUTENIb, OKHUCJIEHHE U BOCCTAHOBJICHHE, AJUIOTPONUS, aM(pOTEPHOCTD,
XUMUYECKasi CBs3b (KOBAJEHTHAsl, WOHHAsA, METaJUIMYecKas), KpUCTAIIUYECKast
pelI€TKa, KOppo3us METAIUIOB, CIUIABBI, CKOPOCTh XMMHYECKON PEAKIINU, TIPEICIIbHO
nonycrumas korrentpaius (I1JIK) BemecTsa;

. WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX IMOHATHH (CM. TI.
1) ¥ IpUMEHSATH 3TH MOHATUS TIPU ONKUCAHUU BEUIECTB U UX MPEBPAICHUIA;

o UCIIOJI30BaTh XHWMHMYECKYIO CHMBOJIUKY ISl COCTaBjeHUS (HOpPMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

o ONpPEAENATh BAJICHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX PJIEMEHTOB
B COCAUMHEHUSAX PA3JIMYHOIO COCTABA; MPUHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COCMUHEHUM MO (popmysiaM; BUJ XUMHUYECKOH CBS3U (KOBaJCHTHAsl, MOHHAS,
METAJUIMYECKasi) B HEOPraHUYECKMX COCAMHEHHSX; 3apsj] HOHA IO XUMHUYECKOH
dbopmyIe; xapakTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPTAHMUECKUX COCAMHEHUH, THII
KPUCTAUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

. packpbiBaTh cmbich [lepuonmueckoro 3akona /. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OMHCBHIBATh W XapaKTEPU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CHUCTEMBbl XUMHUYECKUX JJIEMEHTOB: pa3inyaTh IOHSATHUS

«rnaBHas noAarpynna (A-rpynmna)» u «mnobounast noarpynmna (b-rpynmna)y, maneie u
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OOJIBIIIE TIEPUOJIbI; COOTHOCUTH 0003HAUCHHS, KOTOPhIE UMEIOTCS B MIEPUOIUYECKOM
Ta0JIuUIIEe, C YUCIIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHUX DJIEMEHTOB
(coctaB u 3apsg sapa, oOIIee YUCIO JJICKTPOHOB M paclpeliesieHHe UX 10
AJIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHWW CBOWCTB
AJIEMEHTOB M UX COEAMHECHUH B MPEAEIaX MAJIBIX MEPUOJO0B U TJIABHBIX MOJ- TPYMII C
YYETOM CTPOEHUS UX ATOMOB;

. KJIacCCU(UIIUPOBATh XUMHYECKHE JIEMECHTHI; HEOPTaHUYECKHE BEIECTBA;
XUMUYECKHEe peakiuu (110 YKCIy U COCTaBy YYacTBYIOIIUX B PEAKIIMHM BEIIECTB, IO
TeroBoMy 3G (PeKTy, 0 UBMEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKUX JIEMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATh) OOIIHME U CHENUPUISCKHE XUMUYECKHUE
CBOMCTBA MPOCTBHIX W CJIOXKHBIX BEIIECTB, MOATBEPXk A OMNHCAHUE IPUMEpPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN;

. COCTaBJISITb YPAaBHEHUS DJIEKTPOJIUTUYECKON JUCCOLMALUM KHUCIIOT,
HIEJI0YEH U COJICH; MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMil HOHHOTO OOMEHa;
YPaBHEHUSI pEAKIIUH, TOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETHUECKON CBA3U MEXKIY
BEIIECTBAMHU PAJIMYHBIX KJIACCOB;

. pPACKpBIBATh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaaHca 3TUX PeaKInii;

. IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MOXHOCTH MIPOTEKAHUSA XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

. BBIYMCIIATh OTHOCHUTEJBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChbl
BEILIECTB; MACCOBYIO JOJIIO XUMHUUYECKOTO »HJIeMEHTa 1Mo (opMysne COeAMHEHUS,;
MACCOBYIO JIOJKO BEUIECTBA B PACTBOPE; MNPOBOAUTH PACUYETHI IO YPABHEHHIO
XUMUYECKOU pEaKInH;

. CIENOBaTh MpaBWiaM  MOJIb30BAHUA XUMHYECKOW TOCYAOM U
71a00paTOpPHBIM 00OpPYAOBAaHHEM, a TAK)Ke MpaBWIaM OOpAIICHHUS C BEIIeCTBAMU B
COOTBETCTBHH C MHCTPYKITUSMH I10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB
T10 MOJYYECHHUIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (aAMMHUAKa U YTIIEKUCIIOTO ras3a);

. NPOBOJAUTh  PEAKIMU, TMOATBEPKIAIONIME KAUYeCTBEHHBIM  COCTaB

Ppa3iINMdHbIX BCHICCTB: PaCIlO3HABATL OIILITHBIM HYTCM XJIopua- 6pOMI/I)1-, noaua-,

29



KapOoHat-, ¢ocdar-, cuiIMKaT-, cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHUS U
MOHBI U3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX
BELIECTB;

. MIPUMEHSITh OCHOBHBIE OMNEpPAllMd MbBICIUTEILHON MESITENbHOCTH —
aHaln3 ¥ CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHHE TPUYNHHO-
CJIEICTBEHHBIX CBS3€U — JJIsl U3YUEHHUsI CBOMCTB BELIECTB M XMMUYECKUX PEAKIIUIA;
€CTECTBEHHO-HAYYHbI€  METOABbl  IO3HAaHWS —  HAONIOJICHHE, U3MEpPEHHE,
MO/JIETTUPOBAHKE, SKCIIEPUMEHT (peabHbI U MBICIICHHBIN).

CneumajnbHbIe pe3yJbTaThbl:

o BJIaJIEHUE MTPaBUJIaMH 3amiCcH (OPMYJT U CIICIIMATBHBIX 3HAKOB;
. BJIaJICHUE TEXHUKOU MpeoOpa3oBaHust GOpPMYII U BEIPAKEHHUIA;
o BJIQJICHUE 3PUTENIbHO-OCA3ATEIbHBIM  CIOCOOOM  OOCJIEIOBaHUS U

BOCIIPUSTHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) pelnbe(HBIX H300paKeHHI

(wmrocTparuii, TabIuIl, CXeM, MaKETOB, YePTEKHBIX PUCYHKOB, TPA(UKOB U T.11.).
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TEMATHYECKOE INTAHUPOBAHME 110 ITPEIMETY «XUMMU»

Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMs

9 KJiacc

(2 4. B Hep1eJ110, BCEro 68 4., U3 HUX 3 4. — pe3epBHOE BpeMsi)

Pa3nennt
NporpaMmsl, 1
KOJIMYECTBO
9acoB,
OTBOJIUMOE HA
X HU3yYeHHne

OcHOBHOe codecpikaHue

OcHoBHBIE BUIbI JI€ATEILHOCTH oﬁyqaloumxcn

IlepBonavasbHbIE
XUMHUYECKHE
nousitud. (15 4.)

[Ipenmer xumuu. Ponp XMMHUM B KHU3HU 4ellOBeKa. Tena u
BeniecTBa. GU3MYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHHUE
BELIECTB.

[lonsTne 0 mMeTonax MO3HAHUS B XUMHUU. XHMHS B CHCTEME
Hayk. Huctele BeniectBa U cMecu. CriocoObl pa3ieneHus: cMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JeMEHThl. (CHMBOJIBI
XUMHUYECKHX 3J1€MEHTOB. [IpocThie U ciiokHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE yYEHHUE.

Xumnueckass (opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKUX
3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENIbHAS
atomHasi macca. OTHocHTelIbHAsT MOJEKYJsipHas macca. MaccoBasi
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COETMHEHHH.

duznyueckre U XUMHUECKUE SBJICHUA. XUMHUECKasi peakius u
€€ MpU3HAKU. 3aKOH COXPAHEHMsS MacChl BEHIECTB. XHUMHUYECKHUE
ypaBHeHus1. Knaccudukanus XUMUYECKUX peakuuil (COeTuHEHHs,
paslioKeHUs, 3aMeIeHUsI, OOMEHa).

XHMHYeCKHI IKCIIePUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY0M,
C mpaBuiamMu paboThl B Jaboparopuu U mpuéMamu oOpallieHus ¢
na0opaTOpHBIM  00OpPYJIOBAaHWEM;  M3yUY€HHE W  OMHCAHUE
¢bu3MuecKkux CBOWCTB 00pa3lloB HEOPTaHUYECKUX  BEIECTB;
HaOmoieHne (¢u3nyeckux (IUIaBIEHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHJEHCAlUs BOJbI) U
XUMHUYECKHUX (TOpEHUE CBEYH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCIIOTOW) SIBJICHHH, HAONIOACHHE W

PacCKpbIBaTh CMBICI U3y4aE€MbIX MOHATHI;

PacKpbIBaTh pOJIb XUMHUU B IIPUPOJIE U KU3HH YEIIOBEKA, €€
CBA3b C APYTMMH HayKaMu;

pasyinyaTh YHUCTBIE BEIIECTBA U CMECH; OJAHOPOJIHBIE U
HEOJHOPOJHBIE CMECH;

paznuyath GU3MYECKUE U XUMUYECKHUE SIBIICHUS;
ONPEAEIATh NPU3HAKK XUMHUYECKUX PEAKUHUN U YCIOBHUS
UX NPOTEKAHMS;

CJIE0BATh MTPABUIIAM IOJIb30BAHUS XUMHUYECKOM MOCYHO0M1
u 71abopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe IpaBHIIaM
oOpalleHus: ¢ XUMHYECKUMU BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMH 110 BBITIOJIHEHUIO MTPAKTUYECKUX PaboT;
IJTAHUPOBATH U TPOBOJAUTH XUMHUYECKHUI SKCIIEPUMEHT I10
M3YYECHHUIO M ONMHCAaHUI0 (PU3NYECKUX CBOMCTB BEIIECTB,
croco0O0B pa3/eIeHus] CMECcel BEIECTB;

MPUMEHSTh €CTeCTBEHHO-HAYUYHbIE METOJbl MO3HAHUS (B
TOM YHCJIe HaOJIOIeHNE, MOJICITMPOBAHNE, YKCTICPUMEHT)
W OCHOBHBIE OIIEPALlMM MBICIUTEIBHON JIESITEIBHOCTH
(cpaBHeHue, KiIaccuuKanus) s U3y4EHUs BEIIECTB U
XUMUYECKUX PEAKIUN;

pPacKpbIBaTh CMBICH H3y4a€MbIX MOHATHA M 3aKOHOB M
MIPUMEHSATD 3TU MOHATUA MPU ONTMCAHUU CBOMCTB BEIIECTB
1 WX MPEBPALCHUN;
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OIMMCaHUuEC IIPHU3HAKOB MMPOTCKAHUA XUMHNYECCKNX peaKHI/Iﬁ
(pazmokeHue caxapa, B3aHMMOJCIHCTBHE CEpPHOW KHUC JIOTBI C
xjopuaoM Oapusi, pasznoxenue rugpokcuaa wmeau(ll) mpum
HarpeBaHuH, B3aUMOJeiicTBHE kene3a ¢ pactBopom conu meau(Il));
M3y4eHHUE CIOCOOO0B pa3zesieHusl cMeced (C MOMOIIbI0 MAarHMTa,
bunbpTpoBaHMe, BBIMAPUBAHKUE, MIUCTUUIALUSA, XpomaTorpadus),
MIPOBEJICHUE OYUCTKHU TIOBAPCHHOW COJIM; HAOJIOJCHUE W OTIMCAHHE

pE3yJAbTAaTOB IPOBEJEHUS ONBITA, WIUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUS Macchl; CO3JlaHHe Mojienein MOJIEKYT
(IIapocTepIKHEBBIX).

IIpakTH4eckune padboThI:
Ne 1. IlpaBuna paboTsl B nabopaTopuu U NpuéMbl OOpaleHHus ¢
71a00paTOPHBIM 000PYTOBAHUEM.
Ne 2. Paznenenue cmeceil (Ha npuMepe OYUCTKH [TOBAPEHHOM COMH).
Beruuciaenus:

® OTHOCHUTEJIbHOW MOJIEKYJIIPHOM MacChl BELIECTB;

® MacCOBOM [JOJIM XUMHYECKOrO DJJEMEHTa II0

COEJIMHEHUS.

dbopmye

paznmuyath (QU3NYECKHEe W XUMHUYECKHE  SIBJICHUS,
OOBSICHATh MX CYIIHOCTb C TOYKH 3pEHHMS aTOMHO-
MOJIEKYJIIPHOTO YYEHHSI;

OIIPEACIIATh NPU3HAKU XUMHUYECKUX PEAKIUM, YCIOBUSA UX
MIPOTEKAHNUS;

OOBSICHATH CYIIHOCTh (U3NYECKUX M  XUMHYECKUX
SIBJICHUH C TOYKH 3pEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUCHMS;
KJaccu(pUUupoBaTh XMMUYECKHE PEaKUuu (IO YUCITY U
COCTaBY Pearupyromux 1 00pa3yromuxcs BEIIeCTB);
COCTaBIATH  (GOpMyNBl  OMHApPHBIX  BELIECTB IO
BaJICHTHOCTH M OIpPENENsATh BAJIEHTHOCTh MO (GopMyaam
BEILECTB;

paccTaBisATh KOA(QGUIMEHTH B YPABHEHUAX XUMHUUYECKUX
peaKLHnii;

CJIEIOBATh IIPABWIIAM IIOJIB30BAHMS XMMHYECKOM NIOCYI0H
U 1a00paTOpHBIM O0OPYAOBAaHUEM, a TaKXKe IpPaBUIAM
oOpalieHuss C  BElIeCTBAMM B  COOTBETCTBUU  C
UHCTPYKUMSMU 1O  BBIIOJIHEHHIO  J1a0OPaTOPHBIX
XMMHYECKHX OIIBITOB;

WCIIOJIb30BaTh NPU BBHIMOJIHEHUN YYeOHBIX 3aJaHUN U B
IIPOLIECCE UCCIIEA0BATEIBCKOMN NEATEIBHOCTH
Hay4HO-TIOIYJIIPHYIO JIuTeEpaTypy XUMHUYECKOIO
COJIEp)KaHUs, CIPAaBOYHBIE MAaTEpUANIbI, PECYPCBHI CETH
«MHTEepHETY;

BBICTPanBaTh Pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI
C Omopoil Ha MHPOPMALMIO U3 yYeOHUKA U CIPABOYHBIX
MaTepHaJIOB, TIPaMOTHO  MCIOJb30BaThb  H3YYCHHBIN
MOHATUIHBIN anmnapar Kypca XUMHUH.

Baxwnerimme
peICTaBUTENN
HEOPTaHMUYECKUX
BemiecTs. (35 4.)

Bo3nyx — cmech razos. Cocrtas Bo3ayxa. Kucinopon — snemeHt
u 1npoctoe BeniecTBo. Haxoknenue kuciopoga B IPUPOJE,
¢bu3znyeckre U XuMUYECKHEe CBOWCTBA (peakiuu ropenus). OKCuabl.
Ilpumenenue kuciopoaa. CrnocoObl MNOJTYYEHUS KUCIOPOAa B
nabopaTopuu M NpoMbIIUIEHHOCTH. KpyroBopor kuciaopojaa B
npupoze. O30H — aaoTponHas MoAupUKAIM KUCIOPOAa.

TeroBoil ApdeKT XUMHUYECKON peakiu, TePMOXUMUYECKUE

® DACKphIBAaTh CMBICII U3Yy4aCMBbIX MMOHATHH U MMPUMCHATB OTU

MOHATUSA IIPU OINKCAaHMM CBOMCTB BEIIECTB M HX
IIPEBPAICHUI;
XapakTepu3oBaThb  (ONMCHIBaTb)  COCTaB  BO3/AYyXa,

¢du3nyeckre 1 XMMHYECKHE CBOMCTBA KUCIOPO/a, CIIOCOOBI
€ro IMOJY4YeHMs, IPUMEHEHHE M 3HAYEHUE B IIPUPOJE U
KU3HU YEJIOBEKa;
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YpaBHEHUS, 3K30- U IHJIOTEpPMUYECKUE peaKluu. TomIuBo: yroiap u
MeTaH. 3arps3HEeHue BO3/yXa, YCHJIEHHE MapHUKOBOro 3¢ddekra,
paspylLieHre 030HOBOIO CJIOS.

Bonopon — »nemeHtT u mpoctoe BemiecTBo. Haxoxaenue
BOJIOpPOJAa B IMpHpone, (PU3NYECKUE M XMMHYECKHE CBOWCTBA,
pUMEHEHHE, CTIOCO0bI nmonydeHust. Kuciotsl u conu.

KonmnyectBo BemectBa. Mosb. MomsipHas macca.  3akoH
ABorazpo.

Mousipabiii 00b€M  Ta3oB.  Pacu€Tel 1O  XUMHUYECKUM
YPaBHEHUSIM.

®dusnyecknue CBOWCTBa BoAbl. Boga Kak pacTBOPUTENb.
PactBopel.  HacellleHHbIE M HEHACBILIEHHBIE  PAaCTBOPBI.
Pacmeopumocms eewyecmse 6 6ode. MaccoBasi 10y BelIeCTBa B
pactBope. XuMHueckue cBoWcTBa Boabl. OcHoBaHusi. Poib
pacTBOPOB B IPUPOJIE M B KM3HU 4esoBeKa. KpyroBopoTr BOnbI B
Ipuposie. 3arpsi3HEHUE NPUPOJIHBIX BoA. OXxpaHa U OUYUCTKA
MIPUPOJHBIX BOJ.

Knaccudukanuss HeopraHMYecKnX coequHeHU. OKCHIIBIL.
Knaccudukanus  okcuaos: coneoOpa3yromue  (OCHOBHBIE,
KHCIIOTHBIE, aM(OoTepHbIe) U HecolieoOpasyromme. HoMeHkaTypa
OKCHJIOB (MeXIyHapoaHass M TpuBHaibHas). Dusmnueckue u
XUMHUYECKHUE CBOMCTBA OKCUIOB. [lonyueHne OKCHI0B.

OcHoBanus. Knmaccudukanuss ocHOBaHML:  IIETOYH U
HEPaCTBOPUMBIE OCHOBAHHUS. Howmenkiarypa OCHOBaHMI
(MexxayHapoaHass W TpuBHaibHas). DuU3nMUecKHe M XUMUYECKUE
cBOMCTBa OCHOBaHuUN. [Toydenne ocHOBaHMIA.

Kucnotel. Knaccudukauus kucnor. HomeHknaTypa KHCIOT
(MexxnyHapoJiHasi ¥ TpHUBHANbHas). DU3MUECKUE W XUMUYECKHE
cBoiicTBa kuciaoT. Psan aktuBHocTH MeTaiuioB H. H. bekerona. Ilo
JIy4€HUE KUCIIOT.

Conu. HomenknaTypa coneit (MexayHapoJHasi ¥ TpUBHUATIbHAS ).

Ou3nyeckue M XHUMHUYECKHE CBoMcTBa cojieid. [lomydenue
coJIei.

I'enernueckas
COCIMHEHUM.

CBiA3b MCKAY KjaCCaMU HCOPTraHUYCCKUX

CPaBHUBATh PEAKIMH TOPEHUS U MEJIEHHOTO OKHUCIICHHUS;
cobupath  TPUOOPHI  JUISL  TOJYYSHHS  KUCIOpOJa

(BBITECHEHHEM BOJIBI U BO3/1yXa);
pacro3HaBaTh OMBITHBIM ITyTEM KHUCIIOPOII;

UCTIOJIB30BaTh XUMUYECKYIO CUMBOJIHKY JUISI COCTABIICHHS
(bopMyI1 BeIIeCTB, MOJIEKY ISPHBIX YPaBHEHUNH XUMHUECKUX
pPEaKLHUA C yHaCTUEM KHCIOPOa;

OOBSICHATH  CYIIHOCTh  DKOJOTHMUYECKUX
CBSI3aHHBIX C 3arPsS3HEHUEM BO3IyXa;

CJIeJI0BaTh MpaBuiIaM Oe30macHoi paboThl B 1ab0paTOpuu
NpH  WUCTOJNB30BAaHUM  XUMHUYECKOW  TMOCYABl |
o0opynoBaHus, a TaKKe INpaBWiIaM OOpalieHus ¢
TOPIOYMMHU BEIIECTBAMU B OBITY;

IUTAHUPOBATh U OCYHIECTBIIATH HA MPAKTUKE XUMHUECKHE
AKCIEPUMEHTHI, IPOBOJIUTh HAOIOACHHUS, JIEIATh BHIBOJIBI
0 pe3yJIbTaTaM IKCICPUMEHTA;

PaCKpBIBATh CMBICI U3Y4aeMbIX MOHATUH M IPUMEHSTH STH

npobiuem,

MOHSITUS TP OINKUCAHUM CBOWMCTB BEIIECTB M HUX
MPEBPAILICHUH;
XapaKTepPU30BaATh (omuchIBaTH) busnueckue u
XUMHUYECKHE CBOWCTBA BOJOPO/Ia, CIIOCOOBI €r0 MOTY4YeHHUs,
MIPUMEHEHHE;

coOupaTh MpuodOp ISl MOTYYEeHUS BOAOPOIA;
HCIIOJIB30BAaTh XUMUUYCCKYIO CUMBOJIMKY IJId COCTABJICHUSA
(dbopMyI BelecTB, MOJIEKYISPHBIX YPaBHEHUN XUMHUUECKHX
peaKUHnii ¢ y4acTUEM BOAOPOJA;

clieloBaTh MpaBuiiaM 0e30macHOi padoTHI B 1abopaTopuu
npu HUCITOJIB30BaHNU XUMHAYECKOU OCy bl u
o0opymoBaHusi, a Takke TMpaBWwiaM oOpalieHus ¢
rOprO4YrMMH BEIICCTBAMU B 6I)ITy;

IJJAHUPOBATh U OCYLIECTBIATh HA MPAKTUKE XUMUYECKUE
OKCIICPUMCHTBI, IPOBOJAUTH Ha6J'IIOI[eHI/I$I, J€JIaTh BBIBOJbI
0 pe3ybTaTaM SKCIIEPUMEHTA;

y4acTBOBAaTh B COBMECTHOM paboTe B Ipymie
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XuMHYecKMii  JKCNEPUMEHT:  KAayeCTBEHHOE  OIpe/eIeHHE
CONlep’KaHUsl KHUCIOpoJa B BO3AyXe; IMONYy4YeHHE, COOUpaHHE,
pacro3HaBaHUME M H3Y4YEHHE CBOMCTB KHUCIOpOJa; HaOIIOJeHHE
B3aMMO/JICHCTBUS BELIECTB C KUCIOPOIOM M YCIOBHSI BOSHUKHOBEHUS
U TpeKpalieHus: TOpeHus (moxkapa); O3HAaKOMJICHHE C o0paszlnamMu
OKCUJIOB U OIMCaHME UX CBOWCTB; TMOJy4eHHe, coOupaHue,
pacno3HaBaHME W M3y4eHHE CBOICTB Bojopona (ropeHue);
B3auMoielicTBiEe Boaopoaa ¢ okcuaoM Meau(ll) (Bo3moxxHO
WCIIOIb30BAaHUE  BHUICOMATEPHATIOB);  HaOIO/IeHHe  00pas3ioB
BEIIECTB KOJMYECTBOM 1 MONb; HCCIIeZJIOBAaHHE OCOOEHHOCTEH
pacTBOpPEHHUS]  BEIIECTB €  PAa3IMYHOM  PAaCTBOPUMOCTBIO;
[IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOU J0JIEH
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJIEHCTBUE BOJbl C METaJUIAMU
(HaTpuem u KaJIBLIUEM ) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); OINpEAEJICHHUE PACTBOPOB KUCJIOT U LIEJIOUE ¢
MIOMOILBIO0 MH/IUKATOPOB; UCCIIEJOBAHNE 00pa3LI0B HEOPTaHUIECKUX
BELIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJIEHHME H3MEHEHUsS] OKpPACKU
UHAUKAaTOPOB B pacTBOpax KUCJIOT U IIEJouYed; H3y4YeHHUe
B3auMozeiicTBusa okcuna meau(Il) ¢ pactBopoMm cepHOI KHCIIOTHI,
KHCJIIOT C METa/UlaMM, pEakUud HeWTpaau3aluuu; IOJIy4eHUE
HEPAaCTBOPUMBIX OCHOBAaHUH, BHITECHEHHE OJIHOTO METajlla APYyruM
U3 pacTBOpa COJIM; PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a]a4 [0 TeMeE
«Baxneime kiiacchl HEOPraHUYECKUX COSTUHEHUIN.
IIpakTH4eckue padboTsbI:
Ne 3. Tlonyuenue u cobrpaHue KUCIOPO/Ia, U3YICHHE €T0 CBONCTB.
Ne 4. Tlonyuenue u codupanue BOIOPO/Ia, U3YUYEHUE €TO CBOWCTB.
No 5. IIpuroroBiieHre pacTBOPOB C ONMPEAETEHHON MAaCCOBOM J10JIEi
pacTBOPEHHOTO BEIIECTBA.
No 6. Pemienue skcriepuMeHTaIbHBIX 3a7ad 1o Teme «OCHOBHBIE
KJIACChl HEOPTaHUUECKUX COEIUHEHUID.
Boruucaenns:
® MOJICKYJISIPDHOM MaccChl BEIIECTBA HA OCHOBE ATOMHON MAaccChl
XUMUYECKHUX AJIEMEHTOB;
® MOJICKYJISIPHOM MaccChl KUCIIOPOJIa M 030Ha HA OCHOBE aTOMHOM
MacChbl XUMUYECKOTO JJIEMEHTA;

PACKpBIBATh CMBICIT U3y4aE€MbIX MIOHATHA W IPUMEHSITh 3TU
MOHATUSA, & TAKXKE H3YYEHHbIE 3aKOHbl W TEOpUU s
pelIeHNs PAaCUETHBIX 3a/1a4;

BBIUKCIIATh MOJISIPHYIO MacCy BEIIECTB; KOJIMYECTBO
BEIIECTBa, 00bEM Ira3a, Maccy BEILECTBA;

MPOBOJUTh PACUY€Thl MO YPAaBHEHMSIM XHUMHUYECKHUX
peakuuii: KoiuyecTBa, 00BEMA, Macchl BEILIECTBA IO
M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WM
MIPOJYKTOB PEAKIIHH;

BBICTPANBAaTh Pa3BEPHYTHIE MMCbMEHHbBIE U YCTHBIE OTBETHI
C omopoil Ha WH(POPMANHIO W3 YUCOHMKA U CIPABOYHBIX
MarepuajgoB, TIPaMOTHO  MCHOJb30BAThb  HM3YyYECHHBIN
MOHATUIHBIN alapar Kypca XUMHU;

PaCKpbIBAaTh CMBIC] U3y4aE€MbIX MIOHATUA U IPUMEHSTH 3TU
MOHATUSA IIPU OINKCAaHMM CBOWCTB BEHIECTB M HX
[IPEBPAlLCHU;

XapaKTepu3oBaTh (U3NYECKHE W XMMHYECKUE CBOMCTBa
BOJIbI, €€ pOJIb KaK paCTBOPUTEIISI B IPUPOJHBIX ITPOLIECCaX;
COCTaBJIATh YPABHEHUSI XUMHUECKUX PEAKIUHN C yHJaCTUEM
BOJIBI;

OOBSACHATH  CYIIHOCTh  OSKOJOTMYECKHX  MpoO0sem,
CBSI3aHHBIX C 3arpsA3HEHUEM MPUPOIHBIX BOM, CIIOCOOBI
OUHCTKH BOJBI OT NpPHUMECEH, MEpPbI MO OXpaHE BOJA OT
3arpsi3HEHUs;

IJIAHUPOBATh M OCYIIECTBIIATh HA MPAKTHUKE XUMUYECKUE
SKCIIEPUMEHTHI, IPOBOAUTH HAOIOIEHHUS, 1EJIaTh BHIBOABI
10 pe3yJbTaTaM IKCIIEPUMEHTA;

clie10BaTh IpaBuiiaM 0e30macHoOi padoThl B 1abOpaTopuu
Mpd  HCHOJB30BAHMM  XUMHUYECKOW  TOCYAbl U
000opyI0BaHNs;

MPOBOJUTH BBIYUCIECHUS C TNPUMEHEHUEM MOHSATHUS
«MaccoBasi J0Js1 BEIIeCTBA B PACTBOPEN;
KJaccu(uIupoBaTh M3y4daeMble BEIIECTBA MO COCTaBY U
CBOMCTBaM,;
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e 00bEMa, KOJIMYECTBA BEIIECTBA Ta3a IO €ro H3BECTHOMY | ® COCTaBISATh (OPMYIBI OKCHAOB, KHCIOT, OCHOBaHHIA,
KOJINYECTBY BEIIECTBA WK O0BEMY; COJIEH M Ha3bIBaTh UX 10 MEKIAYHAPOJHOW HOMEHKIIATYPE;
® O00BEMOB Ta30B IO YpaBHEHHIO PEaKIMU HAa OCHOBE 3aKOHA | ® TPOTHO3MPOBATH CBOWCTBA BEIIECTB Ha OCHOBE OOIIMX
00BEMHBIX OTHOLIEHUH Ia30B; XMMHUYECKHX CBOMCTB M3yYEHHBIX KJIACCOB/TPYIII BEILECTB,
® C HCHOJb30BAaHUEM IMOHITHUSI «MaccoBas JOJs BELIECTBA B K KOTOPBIM OHH OTHOCSTCS;
pacTBope»; ® COCTaBIATh  MOJIEKYJSPHBIE  ypaBHEHUS  PEaKLHii,
® [0 YPaBHEHUSAM XUMHUUECKHX PEAKIHIL. WUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA M CHOCOOBI
MOJIy4EeHHUsI BEIIECTB M3YUYEHHBIX KJIACCOB/TPYIII, a TaKXe
MOATBEPKIAIONINX TEHETHYECKYI0 B3aUMOCBSI3b MEXIY
HUMU;
® [POM3BOAMTH BBHIYMCICHUS MO YPAaBHEHUSM XUMHYECKHX
pEeaKLHnii;
® [UIAHUPOBATb U OCYILECTBIATH HA IPAKTUKE XUMHUYECCKUE
HKCHEPUMEHTHI, IPOBOJUTH HAOIIOACHNUS, EIATh BHIBOIBI
II0 pe3yJIbTaTaM SKCIICPUMEHTA;
® cienoBaTh NpaBuiaM 0e30macHoil paboThl B 1abopaTopun
IPY  HCHOJB30BAaHMM  XMMHYECKOM  TOCYABl U
o0opynoBaHUs;
®  LCHOJb30BATh NP BBINOJHEHUU YUYEOHBIX 3alaHuil U B
IIPOLIECCE HCCIIEOBATENbCKON JAEATEIbHOCTH HAy4yHO-
MOMYJISIPHYIO  JIUTEPAaTypy XHMHYECKOTO COACpKaHMs,
CIPaBOYHbIE MaTepualbl, pecypcsl ceTu «HTepHEeTY;
®  BBICTPaMBaTh Pa3BEPHYTHIC INCHMEHHBIE U YCTHBIE OTBETHI
C omopoil Ha WH(MOPMANHIO W3 y4eOHHKA M CIIPABOYHBIX
MaTepHalioB, TI'PAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
MOHATUMHBIN anmnapar Kypca XUMHUH.
[lepuoanueckuii [lepBble MOMNBITKM KiIAacCU(UKALNKA XUMHUYECKUX 3JIEMEHTOB. | ® DPACKPHIBATh CMBICI IEPUOJIUUYECKOIO 3aKOHA;
3aKOH U [lonsiTe o0 Trpynmax CXOAHBIX 3JEMEHTOB (IIEJOYHbIE U | ® TOHMMAaTh CYIIECTBOBAHHME MEPUOJUYECKON 3aBHUCHMOCTH
[lepuoanueckast | menOYHO3EMENbHBIE METAJUIbl, TaJOreHbl, WHEPTHBIE TIa3bl). CBOICTB XMMHUYECKUX 3JIEMEHTOB (M3MEHEHUE PpaguycoB
cucrema DneMeHThl, KOTOpble 00pa3yroT aM(OTepHbIE OKCUABl U aTOMOB M 3JIEKTPOOTPULIATEILHOCTH) U UX COEAMHEHUH OT
XUMHYECKHUX TUJIPOKCH/IBI. MOJIO’KEHHUS B IEPUOANUECKON CUCTEME U CTPOCHUSI aTOMa,
anemenTtos /. 1. [lepnoanueckuii 3akoH. [lepuonuyeckas cucreMa XUMUYECKUX | ® YCTaHaBIMBATh CBA3b MEXKAY IIOJIOKEHHEM JJIEMEHTA B
Menpeneesa. anementoB  JI. WM. MengeneeBa. Koporkonepuonnas u NEePUOANYECKON CUCTEME M CTPOEHUEM €ro aToMa (CcocTaB
Crpoenne JmHHONepuoiHas ¢opmbl Ileproauueckoil cuCTEMbl XUMUYECKUX ¥ 3aps Apa, 00Iee YnCIIo 3JIEKTPOHOB U pacipesesieHue
aTOMOB. snemenToB JI. . Menneneesa. Ilepnoasl u rpynmel. @uznyeckuil UX T10 3JIEKTPOHHBIM CJIOSIM);
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XuMuyeckas
CBSI3b.
OKHCIUTETIBHO-
BOCCTAHOBUTEIBH
ple peakuuu (15

q).

CMBICI TIOPSIIKOBOIO HOMeEpa,
AJIEMEHTA.

Crpoenune artomoB. CoctaB aTOMHBIX sjaep. M3orombl.
OnexTpoHbl. CTpoeHUE 3IIEKTPOHHBIX 000I04€K aTOMOB NepBbIX 20
XUMU4ecKux dyeMeHToB llepmogmueckonn cucremer [ .
MenpeneeBa. XapakTepuUCTHKa XHMHUYECKOIO 3JIEMEHTa IO €ro
nosnoxxenuto B [lepuognueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XUMHYECKHX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMICTB MO
rpynnaM W nepuojnaM. 3HaueHue llepuoanueckoro 3akoHa u
[lepuoanueckoit cUCTEMBl XUMUYECKUX 3JIEMEHTOB JJII Pa3BUTUS
Hayku U npaktuku. [[. . MenaeneeB — yd€HBIN U Ipak1aHUH.

Xumnueckas cBA3b. KoBajeHTHas (MOJIApHAs M HEMOJIApHAs)
CBSI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas
CBS3b.

Crenenp  oxucieHuss.  OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakuuu. IIponeccel OKucIeHUsT U BOCCTaHOBIIEHU. OKUCIUTENN U
BOCCTaHOBUTEIIH.

HOMEpOB MEpHOJa W TPYIIbI

XUMHYeCKHIl JKCIePUMEHT: MH3ydyeHue oOpa3loB BEIIECTB
METaJUIOB M HEMETAJJIOB; B3aUMOJICUCTBHE THUIPOKCHAA IIMHKA C
pacTBOpaMu  KHUCJIOT W  IHIeJloued; MpOBEIEHHUE  OIBITOB,

WUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakliuy pas3ioKeHHs, COSTUHEHUS).

MIPOTHO3UPOBATH XapAKTEP U3MEHEHHUS CBOWCTB 3JIEMEHTOB
M WX COCOIMHEHMA MO TpynmaM U  Hepuojam
[Teproanueckoil CUCTEMBI;

XapaKTEepU30BaTh XMMHUUYECKHE HIIEMEHTBI MEPBBIX TPEX
MEPUOJIOB, KaJlUsl, KaJbI[Us 1O HX TMOJOKEHUIO B
[Tepuonuueckoit cucreme /1; U; Menneneesa;

cjenoBaTh MpaBuiaM 6e30macHOi paboThl B 1abopaTtopuun
Npd  WCHOJB30BAHMM  XUMHUYECKOW  TOCYIObl U
00opynoBaHus;

BBICTPaNBaTh Pa3BEPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI
¢ omopoil Ha MHGOPMAIUIO U3 yYEOHMKA M CIPABOYHBIX
MaTepuaigoB, TIPaMOTHO  HCIOJb30BATh  HU3YyYEHHBIN
MOHATUIHBIN amnmapar Kypca XUMHH;

PacCKpbIBAaTh CMBICI U3yYaE€MbIX IMOHSATUIA;

ONpPEEIATh BUJl XUMUYECKOM CBS3U B COCINHEHHH;
ONPENIEsATh CTENEeHb OKUCICHUS XMMUYECKOIO 3JIEMEHTa
1o popMyIie ero COeTMHCHHSI;
ONpENENATh 3JIEMEHT (BEIIECTBO) —
AJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIIb,
OOBSICHATH ~ CYIIHOCTH  IPOLIECCOB
BOCCTAaHOBJICHUS;

COCTaBIIATh DJIEKTPOHHBIM OamaHnc ¢ yd€ToM dmcla
OT/IAHHBIX U MPUHSTHIX JIEKTPOHOB;
COCTaBIIATh ypaBHEHUE
BOCCTAHOBUTEJIBHON pEaKINy;
WCTIOJIL30BATh MPH BBIMOJIHCHUN YUEOHBIX 38/ IaHUN TEKCTHI
yueOHHUKa, CIIpaBOYHbIE MaTepuanbl (MEPUOAMUECKYIO
cucremy xumuueckux siemeHtoB /[l; UW; MeHnneneesa,
Ta0JIHIly pacTBOPUMOCTH KHCJIOT, OCHOBaHUH U colieil B
BOJI€, AIEKTPOXUMUYECKUH psAJl HANPSYKEHUM METaJJIOB)
UCIONIb30BaTh TPU BBHIMOJHEHUH YYeOHBIX 3aJaHUM U B
MIPOLIECCE HCCIIEOBATENbCKON JIEATEIbHOCTH HAy4YHO-
MONYJSPHYIO JIUTEPATypy XUMHUYECKOIO COJEpKaHUs,
CIIPAaBOYHBIC MaTEPHUaJIbl, PeCypChl ceTu «THTEpHETY.

OKHCIINTCIIb H

OKHCJICHHUA n

OKHCIIHUTCIBHO-
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10 kaacce

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

Pa3pennl

NporpaMmsl, U

KOJIMYEeCTBO
4acos,
OTBOJMMOE HA
UX H3yYeHHne

OcHoBHOe cofepKkaHue

OcHOBHBIE BU/IBI 1eAITeJIbHOCTH 00y4ar0IIHNXCS

BemecTtso
XUMHNYCCKas
peakrus. (15 4.)

)51

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKHUX
anemeHToB /. 1. MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTHU
B WM3MEHEHUM CBOMCTB XMMHMYECKHX OJJIEMEHTOB IIEPBBIX TpPEX
NIEPUOJOB, KalMsl, KaJblMsl U UX COEAMHEHUN B COOTBETCTBUM C
MOJIOKEHUEM 3JIEMEHTOB B [lepnoanyeckoil cuctemMe U CTpOCHHEM
UX aTOMOB.

CrpoeHne BewmecTBa: BHIbl XHMHUYECKOM CBA3M. Twumbl
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT
TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJJa XUMUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHYECKUX BEIIECTB
(MexnyHapoJHas U TpUBHAJIbHAs). XUMUUECKUE CBOICTBA BEILECTB,
OTHOCSIIIIMXCS K pa3JIMYHbIM KJIACCaM HEOPraHUUECKUX COEANHEHUH,
TE€HETUYECKAs CBA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanmss XUMHYECKHMX peakuuid 1O  pasIUYHBIM
IpU3HAKaM (110 YUCITY U COCTABY YYaCTBYIOLIMX B pEaKIUH BEIIECTB,
no TerioBoMy 3(deKTy, 1Mo M3MEHEHHIO CTENeHEW OKHCIICHHS
XMMHUYECKHX  3JEMEHTOB, IO O0paTMMOCTH, IO  YYacTHIO
KaTajan3aTopa). DK30- U DHAOTEPMUYECKUE  DPEaKIUH,
TEPMOXUMHUYECKHE YPABHEHUS.

[lonarue o ckopocTH xumuuecko peakuu. [lonstue 00
0o0paTUMBIX UM HEOOPATUMBIX XMMHUYECKUX peakiuax. [lonstue o
TOMOT€HHBIX M T€TEPOreHHbIX peakuusx. [lonamue o xumuueckom
pasnogecuu. Dakmopwvl, GIUAOWUE HA CKOPOCMb XUMUUECKOU
peaxkyuu U NOJOHCEHUE XUMULECKO20 PABHOBECUSL.

XapakTepu30BaTh XMMHUYECKHE DIIEMEHTHI IEPBBIX TPEX
[IEPUONOB, Kallud W KalblUUsi [0 HX IIOJIOXKCHUIO B
[Tepuonnueckoit cucreme 1; U; Menneneena;

Ki1accuuuupoBaTh M Ha3bIBaTh ~ HEOPraHUYECKHE
BEILIECTBA U3YUYEHHBIX KJIACCOB;

ONHUCHIBaTh OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, OATBEPKAATh CBOMCTBA IPUMEPAMU
MOJIEKYJIAPHBIX YPABHEHUN XUMUYECKUX PEAKLIUM;

ONpelNeNsaTh  BHJ  XUMUYECKOM  CBSI3U U
KPUCTAJUIMYECKOM PEIIETKH BEILIECTBaA;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX
CTPOECHHS;
pPacKpbIBaTh CMBICII M3Y4aeMbIX MOHATUH M NPUMEHSTh
OTU TOHATHS IIPU OINHUCAHMM CBOMCTB BEIIECTB U MX
MPEBPAILICHUH;

KJIacCU(DUIUPOBATh XUMUYECKHE PEAKIHH IO Pa3IHIHbIM
MIPU3HAKAM;

YCTAaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XHMHYECKOU
peaxIu OT Pa3IUYHBIX (PAKTOPOB;

IIPOTHO3UPOBATh BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKUX
IIPEBPALEHUN B Pa3JIMYHBIX YCIOBUSIX;

OTIpEeIeTISATH OKUCIIUTENb U BoccTaHoBUTENL B OBP;

COCTaBJIATh HJIEKTPOHHBIHN OaaHC peakIuy;

IIPOU3BOAUTH BBIYMCIIEHUS 10 XUMHUYECKUM YPABHEHUSIM;

THII
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OKHCAUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIMH, AJIEKTPOHHBIN
0anaHC OKUCIUTENHFHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHue
YpPaBHEHUH  OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUi  C
UCIIOJIb30BaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 37AEKTPOIUTUYECKON AUCCOLMAIMUA. DIEKTPOJIUTHI U
HE3NeKTpoauThl. KaThoHbl, aHMOHBL. MeXaHu3M JUCCOLUAIIN
BEIIECTB C pPa3MYHBIMH BUJAMH XHUMHUYECKOW CBs3u. CTemneHb
nucconuanui. CUIbHbBIE U cTa0ble STIEKTPOTHTHI.

Peakuun noHHOro oOMeHa. YcClIOBUS MPOTEKAaHUs peaKIHii
MOHHOTO OOMEHa, TOJHBbIE U COKpAIIEHHbIE HOHHBIC ypaBHEHUS
peakuuii. CBOICTBa KHCJIOT, OCHOBAaHMM W COJIEM B CBETE
MPECTABIECHUN 00 ANEKTPOIUTUYECKON JHCCOLMAlIUH.
KadectBeHnHbIe peakiinu Ha HOHBL. [lonamue o eudponuze coiell.
XUMHYECKHHA JKCHEPUMEHT: O3HAKOMJIICHHE C  MOJEISIMHU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHNYECKUX BELIECTB — METAJIJIOB
U HeMeTaJUloB (rpadura M anMasa), CIOXKHBIX BEIECTB (XJIOopHaa
HATpUs); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
peaKkuyu OT BO3JCUCTBHS pa3IM4YHBIX (DAKTOPOB; HCCIETOBAHUE
3JIEKTPOIPOBOJHOCTH PacTBOPOB BEIIECTB, IIpoliecca JUCCOLUALIUN
KHCJIOT, Iejgoder u  coneil  (BO3MOXKHO  HMCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); IPOBEJIEHUE OMNBITOB, HILTIOCTPUPYIOMINX
NpPU3HAKU TPOTEKAaHUsl peakuuié MOHHOro oOMeHa (oOpa3oBaHUE
ocajaka, BbIJENEHHE ra3a, o0Opa3oBaHHE BOJbI);  OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHI OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakUuu  Pa3lIOKEHUs, COCTUHEHHS);
pacrio3HaBaHME  HEOPraHMYECKHUX  BEUIECTB € I[OMOIIBIO
KAueCTBEHHBIX PEaKLMi Ha MOHBI; PEHIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4.

IMpakTn4yeckue padoThbl:
Ne 1. Pemrenne skciepuMeHTaIBHBIX 33124 110 TEME.
Boruuciaenus:
® KOJMYecTBa BEIIeCTBA, O0BbEMA M MacChl pPEAreHTOB WM

MPOJIYKTOB MO YPAaBHEHHSIM XUMHUYECKUX PEAKIUN;

® [10 YPAaBHECHHIM XUMHYECKUX PEaAKITUH.

PacCKpbIBaTh CMBICI M3y9YaeMbIX MMOHITUHN, a TAK)KE CMBICT
TEOPHUH IIIEKTPOIUTUIECKON AUCCOILIUAIIH;

OOBSACHATh TIPUYUHBI  JJICKTPOIPOBOJHOCTH  BOJHBIX
PacTBOpPOB;

COCTaBJISATh YPAaBHEHUS AUCCOLMALIMU KUCIIOT, EI04Yel 1
COJICH, TIOJTHBIE
Y COKpAIIEHHbIC HOHHBIC YPABHCHHS XUMHUSCKHUX PCAKITUI
HMOHHOTO 0OMEHa;

TUTAHUPOBATh U OCYIIECTBIIATH HAa MPAKTUKE XUMHUUECKUE
AKCIIEPUMEHTHI, TPOBOJAUTH HAOIIOACHHUS, 1eTIaTh BHIBOIBI
0 pe3yJibTaTaM 3KCIEPUMEHTA;

CJIeIOBaTh MpaBuiiaM 0e30macHoM paboThl B 1abopaTopun
IpU  WCIOJB30BAHMM  XUMHUYECKOW  TOCYyObl |
o0opynoBaHus;

MIPOU3BOJUTH BHIYMCIECHUS IO XUMHUUYECKUM YPAaBHEHUSIM;

BBICTpAaUBaTh pa3BEPHYTHIE TMHCHMEHHBIE U YCTHBIC
OTBETHI C OMNOpPOW Ha HHPOPMAIUI0O M3 ydeOHHWKA U
CIpPAaBOYHBIX  MaTE€pPHaJOB, T'PAMOTHO  HCIIOJIb30BATh
M3yYCHHBIN MOHATUUHBIN anmnapaT Kypca XuMHH;

UCIIOJIb30BaTh TIPH BBIMIOJIHEHUU y4YeOHBIX 3aJaHUN U B
MPOLIECCe HCCIIEeI0BATENbCKONW JIEATEIbHOCTH HAy4YHO-
MOMYJSIPHYIO  JTUTEPATYpy XHUMHYECKOTO COJepiKaHus,
CIpaBOYHbBIE MaTepuabl, pecypchl ceTi «HTepHeTY.
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Hemertamisl 1 ux
coequaenus. (35

q.)

OO6mrast xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHue W
¢u3nveckne CBOIMCTBa TPOCTBIX  BEIIECTB raJIoreHOB.
XuMHUECKUEe CBONCTBA Ha NpuUMepe Xjopa (B3auMojeicTBhe C
MeTaJUlaMH, HeMeTaJulaMH, IeaodaMmu). XiaopoBoaopoa. CoisHas
KHCJIOTa, XWMHYECKHE CBOMCTBA, TOJIyu€HHE, MPUMEHEHUE.
JeiicTBue xyiopa W XJIOPOBOAOpPOAA HA OPraHU3M YEJIOBEKA.
Baxneiiime XJI0pHuIbpl U UX HAXOXKIEHUE B IPUPOJIE.

OO6mas xapakrepucTtka meMeHToB VIA-rpynmnbl. OcoOeHHOCTH
CTPOCHHUSI ATOMOB, XapaKTepHbIE CTENICHH OKUCICHHS.

Crpoenue u (pu3nvecKre CBONMCTBA MPOCTHIX BEIIECTB — KHCIIO
pola U cepbl. AJIOTPOIHBIE MOAM(DUKALNK KUCIOPOJA U CEpHL.
XuMHuueckue cBoicTBa cepbl. CepoBOIOPOI, CTPOCHHE, (U3UIECKUE
U XUMHYecKHe cBoicTBa. OKCHIBI Cepbl Kak IpeaCcTaBUTEIN
KHCJIOTHBIX OKCcHIOB. CepHasi KUCI0Ta, GU3NUECKUE U XUMHUECKUE
cBoiicTBa (oOmMe Kak NpeACTaBUTENs Kiacca KUCIOT H
crienuduueckne). XUMHUUYECKHE PEaKIUH, JeKallue B OCHOBE
NPOMBIIIJICHHOTO ~ Croco0a  TMONydeHUs]  CEePHOM  KUCIOTHI.
[Tpumenenne. Conu CepHOM KHCIOThI, KAYECTBEHHAs peakLus Ha
cynbdar-uon. Haxoxnenue cepsl U €€ COCIUHEHUH B TNPHPOJIE.
XUMHUECKOE 3arps3HEHUE OKpYKalolled cpeabl COCIUHEHUSIMU
cepbl (KHUCIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AYyXa M BOJOEMOB),
CHoCOOBI €ro Npe0TBPALICHHUS.

OOmast xapakTepucTHKa 31eMeHTOB VA-rpynnsl. OcoO€HHOCTH
CTPOEHHUSI ATOMOB, XapaKTepHbIE CTENICHH OKUCICHHS.

A30T, pacipocTpaHEeHHUE B MPHUPOJIE, GU3NIECKUE U XUMHUYECKUE
cBoiictBa. Kpyrosopot azora B npupoze. AMMHaK, ero pusnueckue
U XUMHYECKHE CBOWCTBa, TNOdydeHHe U mnpuMeHeHue. Comu
aMMOHMUS, UX (pU3MUECKHEe U XMMHYECKHE CBONCTBA, MPUMEHEHUE.
KauecTBeHHas peakuys Ha MOHbI aMMOHMs. A30THasl KHCIIOTa, €&
nojgy4yeHue, (Qu3MuecKue M XUMHUYECKHEe CBOMCTBa (o0IMe Kak
IpeJICTaBUTEINsl Kacca KUCIOT U cnenuduueckue). MicnonpzoBanue
HUTPATOB U COJIEH aMMOHUS B KaUe€CTBE MUHEPAIbHBIX y100OpEHUH.
XUMHUECKOE 3arps3HEHUE OKpPYKAIOMIeH Cpeapl COeTUHEHHUSIMHU
azora (KUCIOTHBIE JOXIHM, 3arpsa3HeHue BO3JyXa, IOYBbl U

00BSACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
HEMETAJIOB W WX COSAUMHEHHWH B Tpelnerax Majblx
MEepPHOIOB U IIaBHBIX noArpymni [leproanueckoit cucteMbl
XUMHUYECKHX 3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB;
XapakTepru3oBaTh (U3NYECKHE M XUMHUYECKHE CBOMCTBA
NPOCTHIX BEIIECTB TaJOreHOB (HAa NpUMepe XJopa) M
CJIOKHBIX BEIIECTB (XJIOPOBOAOPOAA, XJOpUAA HATpHSs),
CrocoObl MX TOJyYeHHs,, NPUMEHEHHE M 3Ha4YeHUE B
MIPUPOJIE U )KU3HU YEJIOBEKa;

OIPEEIIATh TAJIOTEHUA-NOHBI B PACTBOPE;

IUIAHUPOBATh U OCYLIECTBIISITh HA MPAKTUKE XUMHUYECKHE
HKCHEPUMEHTBHI, IPOBOAUTH HAOIOCHHUS, JIeNIaTh BBIBOBI
0 pe3yJibTaTaM 3KCIePUMEHTA;

OOBSICHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
37eMeHTOB VIA-rpynmnbel U MX COEOUHEHHH € Y4ETOM
CTPOEHMS UX aTOMOB;

XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA
MPOCTOTO  BEIIECTBA CE€pbl M €€  COCAMHEHHI
(cepoBollOpoa, OKCHAOB CEPbI, CEPHOM  KHUCIOTHI,
Ccynb(haToB), CHOCOOBI WX TMOJNYyYEHUS, MPUMEHEHUE H
3HAYEHUE B MPUPOJIE U KU3HU YEIIOBEKA;

OTIpeNeNATh HaJln4ue Cylib(aT-uoHOB B PACTBOPE;
OOBSCHATH  CYIIHOCTh  SKOJOTMYECKHX  MpodieMm,
CBSI3aHHBIX C TIEPEepabOTKON COSAMHEHUI CEPHI;
OOBSCHATH 00IIIE 3aKOHOMEPHOCTH B MI3MEHEHUHU CBOWCTB
AJIEMEHTOB

VA-rpynnbsl 1 UX COEOUHEHUN C y4ETOM CTPOCHMS MX
aTOMOB;

XapakTepu3oBaTh (U3NYECKHEe M XUMHUYECKUE CBOMCTBa
MPOCTHIX BEIECTB a30Ta U (ochopa M UX COETUHEHUI
(aMMuaka, coyieif aMMOHHS, a30THOM KHUCIIOThI, HUTPATOB,
okcuaa dochopa(V) u dochopHoii kucioThl, GocdaTton),
CrocoObl UX TMOJyYeHHs, NPUMEHEHHEe M 3Ha4yeHUue B
MIPUPOJIE U )KU3HU YEJIOBEKa;

OTIpeNieNIATh HOHBI aMMOHUS U (hocaT-MOHBI B paCTBOPE;
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BOJIOEMOB).

docdop, annmorponnsie Mmoaudukanuu gochopa, huznueckue u
xummdeckne cporicta. Okenn hochopa(V) u dpocdopHast KuCIoTa,
du3nyeckue 1 XUMUYECKUE CBOMCTBA, MosyyeHue. Vcnonp3oBanue
¢docdaToB B KauecTBE MUHEPAIbHBIX Y10OPEHUH.

OOmiast xapakrepuctuka 3yeMeHToB [VA-rpynmnsl. OcobeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTePHBIC CTETICHH OKHCIICHHS.

VYriaepon, alIOTpONHbIE MOAM(DUKALNHU, PACIpPOCTPAHEHHE B
npupone, (usMueckue M XUMHUYECKHE CBOWCTBA. AjcopOuus.
KpyroBopor yrmepoga B mpupone. OKCuabl yriepona, HxX
du3nveckne W XWMHUYECKHE CBOMCTBA, [EHCTBHE Ha JKUBBIC
OpraHU3MBI, TOTy4YE€HUE U IPUMEHEHHE. DKOJIOTHUECKUE MTPOOIIEMBI,
cBsi3aHHbIE C okcuaoMm yriepona (IV); rumoreza riobambHOTO
MOTEIUICHUS KJIMMAaTa; apHUKOBBIN A3 PeKT. YTonbHas KUCI0Ta U e¢
COlMM, UX (U3NYECKHEe U XMMUYECKHE CBOWCTBA, IOJIyYEHHE MU
npuMeHeHue. KauecTBeHHass peakuuss Ha  KapOOHAT-MOHBI.
Hcnonb30BaHue KapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO35HCTBE.

IlepBoHayasbHble MOHATHA 00 OPraHMYECKUX BEIIECTBaX Kak O
COCIUHEHUAX yriepoja (MeTaH, 3TaH, STHJEH, alleTHJICH, ATAaHOI,
IIIMLEPUH, YKCYCHAs KUCII0Ta). MIX cocmas u xumuueckoe cmpoenue.
[TonsaTe 0 OWOJOTMYECKH BAXKHBIX BEIECTBAX: JKHUpaX, OenKax,
yIJIEeBOAAX — M UX POJIM B JKU3HU 4eJoBeKa. Mamepuanvhoe
€0UHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COCOUHEHU.

KpemHuuii, ero ¢pusndeckrue 1 XMuMHUYECKHUE CBOWCTBA, MOIyYeHHE
u mnpumenenune. CoeauHeHuss KpeMmHus B Tnpupozae. OoOmme
npeacTasieHus 06 okcuae kpemuus (IV) u kpeMHUEBOH KHCIOTE.
Cunukatel, WX  WCIOJBb30BaHME B  OBITY,  MEAWIMHE,
NPOMBIIIJICHHOCTU.  BaosicHeuwiue cmpoumenvhbie Mamepuabl.
Kepamuka, cmekno, yemewm, Oemow, oicenezobemon. Ilpobremovi
0e30nacno2o0  UCNONL308AHUSA CMPOUMENLHLIX MAMeEPUanos 8
NOBCEOHEeBHOU JICUSHU.

XHUMHUYeCKHil IKCIIePUMEHT: U3ydeHne 00pa31loB HEOPraHMYECKUX
BEIIECTB, CBOMCTB COJITHOW KHMCIIOTHI; NMPOBEICHHE KauyeCTBEHHBIX
peakiMii Ha XJOPWA-MOHBI M HAONIOJIEHHWE TPU3HAKOB MX

OOBSACHATH  CYIIHOCTh  SKOJOIMYECKHX  MpodieM,
CBSI3aHHBIX C HAXO0XJIEHUEM COEAMHEHUH a30Ta u pocdopa
B OKpY’KarouIen cpeae;

O0BSICHATH 001II1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
aneMeHTOB IVA-rpynnel U HMX COEIMHEHUH C Yy4ETOM
CTPOEHHS UX aTOMOB;

XapaKTepu30BaTh (PU3NYECKUE U XMMUYECKHE CBOMCTBA
IIPOCTBIX BELIECTB YIVIEPO/a U KPEMHHUS U UX COCIUHEHUI
(OKCUIOB yriepoja, YyroJbHOW KHUCJIOTHI, KapOOHATOB,
OKCHJa KPEMHHUS, KPEMHHUEBOW KHCJIOTHI, CHIUKATOB),
CrocoObl MX TOJy4YeHHs, NMPUMEHEHHE W 3HA4YCHHUE B
IIPUPOJIE U )KU3HU UEJIOBEKa;

oIpenenaTh KapOOHAT- U CUJIMKAT-UOHBI B PaCTBOPE;

OOBSICHATH  CYIIHOCTh  DKOJOTHYECKHUX  HpoOliem,
CBA3aHHBIX C HAXOXKIEHUEM YIVIEKHCIOIO Tasa B
OKpY>Karolleu cpeae;

WJLTIOCTPUPOBATH B3aMMOCBSA3b HEOPraHUYECKHUX
COEJIMHEHUH YIiepoa U OpraHu4eCKUX BEIIECTB;

IUIAHUPOBATh U OCYLLECTBIIATH HA MPAKTUKE XUMHUYECKHUE
HKCHEPUMEHTBHI, POBOAUTH HAOIIOCHHUS, JeJIaTh BBIBOIBI
II0 pe3yJbTaTaM 3KCIIEPUMEHTA;

CJIeJIOBaTh MpaBuiiaM 0e30IacHOM paboThl B 1abopaTopun
P WCIOJB30BAHMHM  XMMHMYECKOM  TOCYyObl  H
00opymoBaHUs;

IIPOM3BOJUTH BBIYMCIIEHUS 110 XMMUUECKUM YPAaBHEHUSIM;

BBICTpAauBaTh pa3BEPHYTHIE THCbMEHHbIE U YCTHBIE
OTBETHl C ONOpod Ha HHpOpMAIMIO M3 YydyeOHHKA H
CIpPaBOYHBIX MAaTEpHUaJOB, TPAMOTHO HCIIOJIb30BaTh
W3YYCHHBIN MOHATUWHBIN almapaT Kypca XUMHUH;

MCIIOJIb30BaTh IPU BBINIOJIHEHUU y4YeOHBIX 3aJaHUil U B
IIPOLIECCE MCCIIENOBATENBCKOW IEATEIBHOCTH HAy4HO-
MOMYJISIPHYIO  JINTEPATYpy XHUMHUYECKOTO COAEpKaHMUS,
CIIPaBOYHBIE MaTepHUabl, pecypcsl ceTh «IHTEpHET».
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MPOTEKAaHUs; OMBITHL, OTpaxkarolue (U3NMUECKHEe U XMUMHUYECKUE
CBOMCTBA raJIOr€HOB U MX COEIMHEHMH (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJIEHME C oOpa3laMu XJOPHI0B
(ralmoreHus1oB); O3HaKOMJIEHHME ¢ oOpasmamMu cepsl U €€
COEIMHEHUSAMHU (BO3MOYKHO MHCIIOJIb30BAaHUE BHIEOMATEPUATIOB);
HaOJIoZieHne Tpolecca OOYrJUBaHMA caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOW KHUCIIOTHI;, HM3yYE€HHUE XUMHYECKHX
CBOWCTB  pa30aBJICHHOM  CEpPHOM  KHCIOTBHL,  NPOBEIEHUE
KaueCTBEHHOW peakluu Ha Cyiab(paT-MOH U HaOMIOJEHUE MPHU3HAKA
e€ MpOTEeKaHUs; O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta,
dbochopa wW WX COCNMHEHHH (BO3MOXXHO  HCIIOJIh30BaHHE
BUJICOMaTEpHaoB), 00pa3iamMu a30THBIX U (POCPOPHBIX YA0O0pEHUil;
HOJy4eHHe, coOMpaHMe, paclo3HaBaHHME U M3Y4YEHUE CBOICTB
aMMMaKa; MPOBEICHNE KaUueCTBEHHBIX PEaKIMii HA MOH aMMOHUS U
dbochar-uoH M  U3yYEHUE TPU3HAKOB HUX  MPOTEKAHMS,
B3aUMOJICICTBUE KOHLICHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEIbIO
(BO3MOKHO HCIIOJIB30BAHKUE BUACOMATEPHAIIOB); U3yUYEeHUE MOJIEICH
KPUCTATMYECKNX  pemeToK anmasza, rpadura, (QyuiepeHa;
O3HAKOMJIEHHE C IPOLIECCOM aACOpPOLUU PACTBOPEHHBIX BEILECTB
AKTUBMPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTUBOIa3a; MOJIy4CHHUE,
coOupaHue, pacro3HaBaHUE U U3y4eHHUE CBOICTB yIJIEKHUCIIOro rasa;
IIPOBEJICHUE KaUE€CTBEHHBIX pEeaKLUi Ha KApOOHAT- U CUIIMKAT-HOHBI
U M3y4eHHE TNPU3HAKOB MX NPOTEKAHUS; O3HAKOMIJIEHHE C
IIPOYKLIHEH CUJIMKAaTHOM IIPOMBIIUIEHHOCTH; pelieHue
HKCIEPUMEHTAIbHBIX 3aau 1o TeMe «BakHeine HeMeTabl U UX
COEIMHEHUS».
JdemoHcTpanuu:
e Buneomarepuansl: rajloreHsl 1 UX COEIUHEHUS.
e (OO0pasIbl XJIOPUIOB.
e Komekuuu (BugeoMarepHasl): cepa u €€ CoeAMHEHHUS.
e (OOyrnuBaHue caxapa MOJA JeHCTBHEM KOHILIEHTPUPOBAHHOMN
CEpPHOM KHUCJIOTBHI.
o Komnekuuu: ¢ochop u ux coeauHeHus. BzaumoneiicTBue
KOHILICHTPUPOBAHHOW a30THON KHMCJIOTBI C MEJIBIO.
e Mozen KpHCTAIMYECKUX PpemeEToK aiMmasa, rpadura,
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MOJICKYITBI yJIIepeHa.
e AzcopOuus pacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIIEM.
IIpotuBoras.
e Bujeomarepuanbl: CUIMKATHAS TIPOMBIILIEHHOCTb.
e Mogenu MOJIEKYJI OPraHMYECKUX BEIIECTB.
[MpakTnyeckue padoThbl:
Ne 2. TTonyyenue COITHONW KUCIIOTBI, U3y4EHNE €€ CBOMCTB.
Ne3. Tlonyuenne aMMuaka, U3y4eHHUE €r0 CBOMCTB.
Ne4. Tlomyuenme yraekucioro rasza. KauecTBeHHas peakuusi Ha
KapOOHAT-MOH.
No5. Pemenne skcnepuMeHTalbHBIX 3a/1a4 1o TeMe «HemeTamib.
Beruncienus:
® [10 YPaBHEHUAM XUMUYECKHUX PEAKIUH, €CJIN OJIUH U3 PEareHTOB
aH B U30BITKE;
® 00BEMOB ra3oB IO YPAaBHEHHMIO PEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILICHHH Ia30B;
® [10 YPAaBHEHUSIM XMMHUYECKUX PEAKLIUN;
MacCOBOM JI0JIM BBIXOJIa ITPOJYKTA PEAKIIUU;
® [10 YPaBHEHUAM XUMUYECKUX PEaKIUH, €CIIM OJIMH U3 PEarcHTOB
JIaH B BUJIE BOJJHOTO PACTBOPA C U3BECTHOM MACCOBOU JIOJIEH

Mertamiel u ux
coenuHeHus. (9

q.)

OO611as xapakTepuUCTUKAa XUMHUECKUX JJIEMEHTOB — METAJIJIOB Ha
OCHOBaHUU UX I0JIOKEHUS B [leproaudecKkol CuCTEME XUMUYECKUX
anementoB Jl. M. MenneneeBa u crtpoeHus aromoB. CTpoeHue
METAJIJIOB. Mertannnaeckast CBS3b U MeTajIn4yecKas
KpUCTAJIIIMYECKasi peléTka. DIEeKTPOXUMUYECKUH psJl HAllPsHKEHUN
MmeTan JoB. du3znyeckre 1 XMMUYECKHE CBOMCTBA MeTayu1oB. O01ue
Croco0b! MonydyeHus MetauioB. [IoHSATHE O KOppPO3MM METALIOB,
OCHOBHBIE CHOCOOBI 3alUTBl MX OT Koppo3uu. CriaBsl (CTaib,
YYyI'yH, IIOpPaJIOMMHUNA, OpOH3a) W HX NpPUMEHEHHE B OBITY U
IIPOMBIIIEHHOCTH.

[I{enounsle MeTasuibl: nojoxeHue B Ilepmoandeckoil cucreme
XUMHUecKHX 3y1eMeHToB [[. 1. MeHzneneeBa; cTpoeHHE UX aTOMOB;
HaxoXJ1eHue B npupoje. Pu3ndyeckue U XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpust U Kanus). OKCHUIBI M THAPOKCUIBI HATPUS U KaJusl.
IIpumeHeHne NeNoYHbIX METAJUIOB U X COETMHEHUM.

PaCKpBIBATh CMBICI U3Y4aeMbIX TIOHSATUH U IPUMEHSTH 3TH
MOHSTHS TPU ONHCAHWU CBOWCTB BEUIECTB U HX
IIPEBPAICHU;

00BSACHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
AJIEMEHTOB-METAJIJIOB U X COSTMHEHHH C YUETOM CTPOCHHUS
UX aTOMOB;

XapaKkTepru30BaTh CTpOCHHUE METAJIIOB,
dbuznyeckre U XUMUYECKHE CBOWCTBA METAIIJIOB;
XapaKTEepU30BaTh 00IIHE CIIOCOOBI TIOTYUYESHHS METAJIIOB;
OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
AJIEMEHTOB-METAJJIOB B TPYNIAaX W HMX COCAWHEHHWHA C
y4€TOM CTPOEHUS X aTOMOB;

XapakTepu3oBaTh (U3NYECKHE M XHMHUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB METAJUIOB U MX COCIUHEHUH (OKCHIOB,

oo0mme
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[IleouHO3eMENbHBIC METAIIJIBI MArHUN U KaJIbITUI: TIOJIOKEHUE B
Ilepuognueckont cucreMe xXuMuueckux dsemenros 1. .
MeHnneneeBa; CTpOEHHME HX AaTOMOB; HAaXOXKICHHE B MPHUPOJE.
®uznyeckue M XUMUYECKHE CBOWCTBA MAarHus M KaJbLMs.
Baxueiimme coenuHeHuss Kanblus (OKCHA, THUIPOKCHUI, COJIHN).
JKécTkoCTh BOIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunnii:  nonoxenue B llepuonmueckoi  cucteme
xuMuueckux anemeHtoB [[. M. Mengeneesa; cTpoeHHEe aroma;
HaxoxAeHue B mnpupoge. PuU3NUeCKUe U XUMHUYECKHE CBOMCTBA
amoMuHus. AMQOTEepHBIE CBOWCTBA OKCHIA H THIPOKCHIA
ATIOMUHUS.

Keneso: nonoxenune B [lepuonnueckoil cucteMe XUMHYECKUX
sanemenToB J[. M. MeHneneeBa; cTpoeHue aTtoMa; HaXOXKICHHE B
npupoge. duznveckue U XUMUYECKHE CBOMCTBA xene3a. OKCHUbL,
ruapokcuabl u conu xenesa(ll) u sxenesa(Ill), ux cocrtas, cBolicTBa
Y MIOJyYEHHE.

XuMuyeckuii IKCIePUMEHT: 03HaKOMJICHHE ¢ oOpa3liaMu MeTaj-
JOB H CIUIaBOB, WX (DM3WYECKHMMH CBOWCTBAMH; HW3YYCHUE
pe3yabTaTOB KOPPO3HHM METaNIOB  (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH  B3aMMOJCHCTBHS  OKCHJIA
KalplUsi M HAaTpusi C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); HCCJIEIOBAHUE CBOMCTB KECTKOW  BOJIBI;
Ipolecca rOpeHus Kelesza B KUcIopoie (BO3MOXKHO UCIONIb30BaHUE
BUJIEOMATEPUAIOB);  TMPU3HAKOB  MPOTEKAHUS  KauyeCTBEHHBIX
peakuuii Ha MOHBI (MarHus, Kajabllus, aTlOMUHUS, IIMHKa, xkene3a(ll)
n xeneza(lll), meau(Il)); HaGmroneHne M omHMCaHHE IPOLIECCOB
OKpallMBaHUsl IUIAMEHUM MOHAMM HATpHsl, Kalusg U KajabLus
(BO3MOHO HCIIOJIb30BAaHUE BHUJICOMATEPUATIOB); HCCIEIOBaHUE
aM(pOTEpPHBIX CBOMCTB TUAPOKCHIA ATFOMUHUS U THAPOKCU/IA ITTHKA;
pEeLlIEHHEe HJKCHEPUMEHTANBHBIX 3aJa4y Mo Teme «BaxHeimme
METaJUIbl U UX COCTUHEHUSD.
JdemMoHcTpanuu:
e (OszHakOoMJIeHHE C OO0pa3llaMl MeTauIoOB U CIUIaBOB, UX
¢usznueckuMu  cBoMcTBaMU. Mojenu — KpUCTaNIMYECKUX
PELIETOK METAJUIOB.

THIPOKCUIOB,  COJIEH), CIOCOOBI WX  IOJyYeHUs,
MPUMEHEHNE U 3HAaYCHHE B IPUPOJIC U )KU3HH YEIOBEKa,
pacro3HaBaTh C MOMOIIbI0 KAYECTBEHHBIX PEAKIIM MOHBI
MeTaJUIOB (MarHus, aJlOMUHHMS, [IMHKA, JKeJie3a, MEJIH);
OOBSICHATH 3aBUCHMOCTh (DMU3MYECKHUX CBOWCTB METAIIJIOB
OT BH/JIa XUMUYECKOU CBSI3U MEKIY UX aTOMaMHu;
Ha0MIOJaTh W ONKCHIBATH XWMHUYECKHE PEaKIUU C
TTOMOIIIBI0 €CTECTBEHHOTO SI3bIKA U SI3bIKA XUMUU;
Ha0IIOJaTh  JEMOHCTPUPYEMBIE UM CaMOCTOSITEIBHO
MIPOBOJIUMBIE OTIBITHI;

OMHCHIBaTh CBOMCTBA M3y4ae€MBIX BEIIECTB HA OCHOBE
HAOJII0ICHUH 32 UX MPEBPALCHUSIMU;
JIOKa3pIBaTh ~ aM(OTEPHBI  XapakTep
rUAPOKCUA0B amomMunus u xeneza(lll);
CpaBHUBATh OTHOIICHUE W3yYaEeMbIX METAJIOB U OKCHJIOB
METaJJIOB K BOJIE;

CpaBHUBATh OTHOIIICHUE THAPOKCHIOB HATPHUS, KAJIBIUSI U
QJTIOMUHHUS K PACTBOpPAM KHUCJIOT U IIEJIOYUEi;
pacrio3HaBaTh OIBITHBIM MYTEM THIAPOKCHUA-HOHBI, MOHBI
Fe2+ u Fe3+;

cJea0BaTh MpaBuiIaM 0e30macHoi padoThl B TabopaTopuu
npu HCTIOJIb30BAHUH XUMHYECKON MOCY/IbI u
000pynoBaHUs;

MPOU3BOAUTH BBIUMCIICHUS 10 XUMHUUYECKUM YPABHEHUSIM;
MCIIOJIb30BATh MIPH BBIMIOJIHEHNHU YU€OHBIX 3a/JaHUN TEKCTHI
yueOHuKa, crnpaBouHble Martepuansl (Ilepuoanueckyro
cucremy xumuueckux osieMeHTtoB /[I; UM; MeHnneneesa,
Ta0JIMIy PacTBOPUMOCTH KHCJIOT, OCHOBAaHWUN W COJICH B
BOJI€, DNEKTPOXUMUYECKUHN Ps HATPSXKEHU METaJIOB);
WCIIOJIH30BaTh MPU BBHIMOJHEHWN YYEOHBIX 3aJaHUN U B
MPOLIECCE HUCCIIENOBATENIbCKON JIESITENBbHOCTH HAay4HO-
MONYJSIPHYIO  JINTEPATypy XUMHUUYECKOTO COJACpPKaHUS,
CIIpaBOYHbIE MaTepHabl, pecypchl cetu «HTepHEeTY.

OKCHIOB U
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e Buaeomarepuanbl: KOPpO3Us METAIIOB.
e BsaumopeilictBue Hatpusi ¢ Boaou. OKpalluBaHHE ILJITAMEHU
MOHAMHU HATpUs U KaJusl.
e (OkpalllMBaHUE TUIAMEHU MOHAMU KaJIbIUS.
e BsaumozeiicTBue OKcHIa KaJabIHsl C BOJOM.
e Buneomarepualbl: FOpEHHUE JKele3a B KUCIOPOJE U XJIOPE.
IIpakTHyeckune padorsi:
Ne 6. J)K€cTkOCTh BOZIBI M METOIBI €€ YCTPAHEHUS.
Ne 7. PemieHne 3kcriepuMEHTaIbHbBIX 33/1a4 10 TeMe «MeTaby.
Beruncienus:
® 110 ypaBHEHUSIM XMMHUYECKUX PEaKIUi, €Cliu OAUH U3 PEareHTOB
JlaH B U30BITKE WU COAEPIKUT IIPUMECH;
® MacCOBOH JOJIM BBIXOJA IPOAYKTa PEAKIUH;
® 110 YPaBHEHUSIM XMMUYECKUX PEaKIUM, €CJIU OJUH U3 pEarcHTOB
COJIEPKUT IPUMECH.

Xumus
OKpYKaroIas
cpena. (5 4.)

Hossle Matepuanbl u TexHojoruu. BemiectBa um MmaTtepuansl B
[IOBCEIHEBHOM KU3HHU YEJIOBEKA. XUMUS U 310POBbE.

be3onacHoe HCIIOJIB30BaHNE BEUIECTB U XUMHUYECKUX PEaKLUi B
OBITY.

[TpupoaHbIe UCTOYHUKH YIIIEBOIOPOIOB (Yrojlb, IPUPOAHBIN a3,
HePTH), NPOAYKTHl HX MepepaboTKH, WX poilb B OBITY U
IIPOMBILIEHHOCTH.

OcHOBBI JKOJIOTHYECKOU rPaMOTHOCTH. XuMudeckoe
3arpsA3HEHUE OKpYXarolled cpenpl (IpeAenpbHO JOMyCTHMast
KoHLeHTpanus Bemects — [1JIK).

Ponp XumMuM B pelieHUn 3KOJI0TMYECKUX MPoOIIeM.
XuMHYecKHMil JIKCIIEPMMEHT: M3ydeHHEe OOpa3loB MaTepualoB
(cTekJ0, crIaBbl METAJIOB, HOJMMEPHBIE MATEPUAIIbI).

XapakTepru30BaTh POJIb XHMHH B pa3IMYHbIX cdepax
NCATCIIBHOCTU HIO,Z[eﬁ, OCHOBHBIC BCIIICCTBA U MaTepI/IaHLI,
IPHUMEHSICMBIC B )KU3HH COBPEMEHHOIO YEI0BEKa;
OOBSICHSITH YCIOBHS 0€30MaCHOTO MCIIOJI30BAHUS BEIIECTB
U XUMHUYECKUX PEAKIIHiA B OBITY;

aHaJII/I3I/IpOBaTB n KpI/ITI/I‘-IeCKI/I OILICHHUBATH I/IH(l)OpMaI_[I/IIO 0
BIMSHAM  TPOMBIIUIEHHOCTH, CEJIbCKOIO  XO3SHCTBA,
TPAHCIIOPTA U JIP.; HAa COCTOSHUE OKPY)KAIOIICH CpeJIbl;
YMETh OKa3blBaTh MEPBYIO TMOMOIIb MPH XUMHUYCCKHX
0KOTaX U OTPABJICHUSAX;

NPUHUMATh Y9acTHe B 00CYXICHUU TPOOIEM XUMHUYECKON
U DKOJOTHYECKOW  HAMpaBICHHOCTH,  BbICKAa3bIBATh
COOCTBEHHYIO TO3UIMIO 10 TmpobieMe W mpejiarath
BO3MOXKHBIE IYTH €€ PEIICHUS.
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B Buay Toro, uro B CoCHOBCKOII OCHOBHON 00111€00pa30BaTe/IbHOM MIK0JIe 00y4eHne aereil ¢ OB3 opraHu3oBaHo B yCJI0BHUSX
HHKJIIO3UH , o0yuyaromuecs (BapuanTt 4.2), B NPONeJIeBTHYECCKHUX HEJISIX 3HAKOMSTCS C COAEePKAHUEM MPOrPAMMHOIO
MaTepuasia y4yeOHbIX NMpeAMeTOB/TeM, epepacnpeae/ieHHbIX M0 roaM 00y4eHHsl € HeJbI0 JOCTHKEHUS KOPPEKIMOHHO -
Pa3BUBAIOLINX 32124 MPOJOHTMPOBAHHOI0 00y4YeHHUs1, B 0011IeM COCTaBe KJIacca o0meodpa3oBaTe/ibHOM KOJbI. ITpu 3TOM
HeJeJIbHAsI Y4eOHAas HATPY3Ka He NMPeBbIIIAeT MAKCUMAJIbHO J0NMYCTUMYIO.
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