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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mno mnpeamery «XUMHsS» Ha YpPOBHE OCHOBHOIO OOUIETO
o0pa3oBaHus COCTaBJIEHA HA OCHOBE TPEOOBaHUI K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTAaBICHHBIX B
OI'OC 000, denepanbHON aaanTUPOBAHHON 00pa30BaTENbHOW MIPOrPaMMBbl
OCHOBHOTO 00111er0 00pa30BaHMsl ISl 00YYAIOIIKUXCS C TAKEIBIMU HAPYILICHUSIMH Peun
(Bapuant 5 AOOII OOO0), a Takxe Ha ocHOBe (enepanbHONU padoueil mporpamMmmsl
BOCIHUTAHUS U C YUYETOM KOHUEMLUU MPErnoJjaBaHus yueOHOTo npeamera « XuMus» B
oOpazoBaTenbHbIX Opranuzanusx Poccutickoit deneparuu.

[Iporpamma no xumuu pazpaboTaHa ¢ IeJIbI0 OKa3aHUsI METOIUYECKON MOMOIIIH
YUUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO y4eOHOMY MpPEIMETY.

[Iporpamma 1o xuMuu Ja€T MPEACTABICHHE O IIeNIX, OOIel CcTpaTeruu
0o0yuyeHUs, BOCIIUTAHUS U PA3BUTHUS 00YyYarOIIMUXCS CPeACTBaMU y4eOHOro IpeaMera,
yCTaHaBIMBAeT o00sA3aTeIbHOE MPEAMETHOE  COJAEp)KAaHME, IpeaycMaTpUBAET
pacnpeleseHue €ro Io KijaccaM M CTPYKTYpUPOBAaHHME IO pas3jellaM U TeMaMm
OpOrpaMMbl 10  XMMWH, OIpPEAENSIeT KOJWYECTBEHHBIE W KAYECTBEHHBIE
XApAaKTEPUCTUKU COAEP/KAHUSA, PEKOMEHIAYEMYIO IIOCIEIOBATEIBHOCTh H3yYEHUS
XUMHUHU € YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3€H, JOTUKU y4E€OHOIO
npoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYaromMXcCs, OIpenessieT BO3MOXKHOCTH
npeaMeTa A peanu3alud  TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIpHON MPOTpaMMBbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TAKKe
TpeGoBaHMI K pe3yabTaTaM 00y4eHHs XMMHUH Ha YPOBHE IeJIel N3ydeHuUs IpeIMeTa 1
OCHOBHBIX BHJIOB Yy4Y€OHO-TIO3HABATENBHOM JESATENBHOCTH OOYyYaloLerocs 1o

OCBOEHUIO YUEOHOTO COAEp KaHUSI.

OO0mas xapakrepucTuka y4eOHOro npeamera « XuMushy

Bknag yueGHoro npeamMera « XUMUs» B JOCTUKEHUE LIeJIed OCHOBHOT'O OOIIEro

O6p2130BaHI/IH 06ycn03neH BO MHOT'OM 3HAQYE€HUEM XUMHYECKOU HAayKH B IIO3HAHHUH



3aKOHOB MIPUPO/JIbI, B PA3BUTUHU MMPOU3BOIUTEIBHBIX CUJI O0IIIECTBA U CO3/JAaHUH HOBOM
0a3bl MaTepuaIbHOU KYJIbTYPBHI.

XUMHSI KaK BJEMEHT CHUCTEMBI E€CTECTBEHHBIX HAyK paclpoCTpaHujia CBOE
BIIMSIHUE Ha BCE 00JIaCTU 4YEJIOBEUECKOTO CYIIECTBOBAHUs, 3ajiajla HOBOE BUJICHHE
MHpa, CTajla HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBOU KYJIBTYpbl, HEOOXOIUMBIM
YCJIIOBUEM KU3HU OOINECTBA: 3HAHWE XUMUH CIYKUT OCHOBOHM sl (hOPMUPOBAHUS
MHUPOBO33PECHUSI YEJIOBEKA, €ro MPEJCTABICHUN O MaTEepUaIbHOM €IUWHCTBE MHPA;
BOXHYIO  pOJb  urparotr  GopMUpPyEMble  XUMHUEW  MPEACTaBICHUS O
B3aUMOIIPEBPAIIEHUAX PHEPTUU U 00 DBOJIIOIMU BEIIECTB B MPUPOJIE; COBPEMECHHAS
XUMUSl HampaBlieHa Ha peIIeHHe TIO0aIbHBIX NPOOJIEM YCTOWUYHMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOW, TMHUIIEBOM H  SKOJOTMYECKOU
0e30MacHOCTH, MPoOIIeM 3 paBOOXPaHEHUS.

B ycnoBusix Bo3pacraroriero 3HaueH1s XMMUH B )KM3HH 00I11€CTBA CYIIIECTBEHHO
MOBBICUJIACH POJIb XUMUYECKOTO 00pa3oBaHus. B miane coruanuzanuy OHO SIBISETCS
OJTHUM W3 YCJOBUH (OPMHUPOBAHUS HHTEUIEKTa JIMYHOCTH M TapMOHHMYHOTO €€
pa3BUTHSL.

CoBpeMEHHOMY  4YEJIOBEKY  XMMHUYECKHE 3HAHMS  HEOOXOAMMBI IS
npuoOpeTeHnst OOIEKYIbTYPHOTO YPOBHSI, MO3BOJSIONIETO YBEPEHHO TPYIUTHCS B
COIIMYME W OTBETCTBEHHO YYacTBOBaTh B MHOTOOOPAa3HOM KU3HU 0OIIeCTBa, IS
OCO3HAHHUS BaXHOCTH PAa3yMHOI'O OTHOILIEHUS K CBOEMY 3J0pPOBbIO M 30POBbIO
OpPYTUX, K OKpYXKamoWel NPUPOAHOM cpene, Ui TPaMOTHOIO IIOBEACHHUS IIpU
WCIOJIb30BAHUU PA3JIMYHBIX MATEPUATIOB U XUMHUYECKUX BEIIECTB B IOBCEIHEBHOU
KU3HU.

XuMuyeckoe o00pa3oBaHWE B OCHOBHOM IIKOJE SBIAETCA Oa30BBIM IIO
OTHOILIEHHID K CHUCTEME OOIIero XuMuueckoro ooOpazoBaHus. Iloatomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO PEAIM3yeT MPHUCYIIUE OOIIEMY XHUMHUYECKOMY
00pa30BaHUIO KIIOYEBBIC IIEHHOCTH, KOTOPBIE OTPaKalOT TOCYAapCTBEHHBIC,
0OlIlleCTBEHHbIE U WHJWBUAYaJbHbIE MOTPEOHOCTU. DTUM OMPEAENSIeTCS CYUIHOCTb
oO1ieil cTpaTeru OOy4Y€HHUs, BOCIUTAHHUS U Pa3BUTHUSL OOYHAIOUIUXCSl CPEICTBAMU

y4eOHOTO IpeaMeTa « XUMUSI.



N3y4enue npenmera:

. CIOCOOCTBYET pealin3allii BO3MOXKHOCTEM JJIsi CaMOpa3BUTHSL U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111 1 (YHKIIMOHAIBHOW IPaMOTHOCTH;

. BHOCHUT BKJIaJl B (GOPMUPOBAHUE MBIIUICHHS U TBOPUYECKUX CITIOCOOHOCTEM
MOAPOCTKOB,  HABBIKOB  HUX  CAMOCTOSTEIBHOM  y4eOHOW  NIEeSITEIBHOCTH,
AKCIEPUMEHTATBHBIX U  HCCIENOBAaTEbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATILHON JeATeIbHOCTH;

. 3HAKOMHUT CO CTEIU(UKON HAYYHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI
LEJTOCTHOTO B3IJIsi/Ia HA €IUHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B (POpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH TTOAPOCTKOB,;

. crocoOcTByeT (hOPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTHYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

HazBanubie HampaBieHUs B O0y4Y€HUM XUMHUU OOECIEUMBAIOTCS CIEHU(PHUKOIM
COJIEpKaHMsl TPEOMETa, KOTOPBIA SBISETCA NENAarornyeckd aJanTHPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKH XMMUU Ha OTPEICTICHHOM 3Tarle €€ Pa3BUTHS.

Kypc xumMum OCHOBHOI HIKOJIBI OPUEHTUPOBAH HA OCBOEHUE OOYYaIOIIUMHUCS
OCHOB HEOPraHWYECKOW XMMHUHU W HEKOTOPBIX MOHATUA U CBEACHUN 00 OTIEIbHBIX
00BbEKTaxX OPraHUIECKOU XUMHUH.

CtpykTypa comepkanusi npeamera cpopMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxona kK ero u3ydeHuro. CoaepkaHue€ CKIAIbIBAETCS U3 CUCTEMbl MOHSITHH O
XUMHYECKOM AJIEMEHTE 1 BEIIECTBE U CUCTEMBI MMOHATUN O XUMUYEeCKOU peakiuu. O6e
ATU CUCTEMBI CTPYKTYPHO OPTaHN30BaHbI IO MPUHLIUITY TIOCJI€I0BATEIBHOTO PA3BUTHUS
3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEACTABICHUN pPA3HOrO YPOBHS: aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET'O €CTECTBO3HAHMS, YPOBHs [leprnonnueckoro
3akoHa /1. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XMMHH, YUYEHHS O CTPOCHUU aTOMa
Y XUMHUYECKOU CBS3H, MPEJCTABICHUI 00 dJIEKTPOIUTUYECKON AUCCOIUAIINN BEIIECTB
B pacTtBopax. TeopeThdeckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO

YPOBHS K JAPYrOMY, BBIMOJHSASA (YHKIUA OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB,



CTPOCHUSA U BO3MOXKHOCTEH IPAKTHUYECKOIO IIPUMEHEHHUS U IOJYYECHUS HU3YydaeMbIX
BEILIECTB.

Takass opraHuzanusi coAep)kKaHus Kypca CIHOCOOCTBYET MNpPEICTaBICHUIO
XUMHUYECKOW COCTABIISIONIEH HAay4YHOM KAapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOU
npupoasl. TeM caMmbIM oOecnieuMBaeTcsi BO3MOXKHOCTb  (POPMUPOBAHUA Y
00y4Yaromuxcs HEHHOCTHOI'O OTHOILLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHUS B
HayKe. BaXHO TaxkKe 3aMETUTh, YTO OCBOCHHUE COJACPKaHUs Kypca INPOUCXOIAUT C
OPUBJICYCHUEM 3HAHUW M3 paHee H3YYEHHBIX KypcoB: «OKpyXarluil MUp»,
«buonorus» n «Pusukay.

KoppekimonHo-pa3BuBaronuil  MOTEHIMAA y4yeOHOro mpeaMera «XHUMHS»
o0OecrieynBaeT BO3MOXKHOCTU JIJIsi TPEOAOJEHUS OO0Yy4YaIOIMMUCS — CIEAYIOIIUX
cnenupUYeCcKuX TPyAHOCTEH:

. OTCYTCTBUE Yy  TOJABIAMOMIEr0  OONBIIMHCTBA  OOYYaIOIIUXCS
BO3MOKHOCTH  BBIBJIATh IMPU3HAKM XMUMHMUYECKUX OOBEKTOB, YyCTaHAaBIUBATh
pe3yabTaThl U 0COOEHHOCTH MPOTEKAHUSI XUMHUECKUX IPOLIECCOB C TOMOIIIbIO 3pEHUS;

. CJIIO)KHOCTb YCTaHOBJICHUS IPUYUHHO-CIEACTBEHHBIX CBA3EH MEXKIY
00BEKTaMH U SBJICHUSIMHU, 3aMEJIEHHOCTh U HEYETKOCTh UX OTO3HAHUS;

. OTCYTCTBHE BO3MOYKHOCTH ITOAKPEIUICHUs II0Jy4aeMbIX XUMHUYECKUX
3HAaHUH C MOMOILBIO 3pUTENBHBIX 00pPa30B.

IIpeononenne ykazaHHBIX TPYAHOCTEM HOJDKHO OCYILECTBIIATHCA HAa KaXKIOM

YPOKE YUYHUTENIEM B MPOIIECCE CIEIMAIBHO OPTaHU30BaHHON KOPPEKIIMOHHOUN paboTHI.

Henan u3dyyeHus y4eOHOro npeamera « XuMus»

K HampaBneHuMr0  IEpBOCTENEHHOM  3HAYMMOCTH  NpPU  peaau3aluu
oOpa3zoBaTelnbHBIX (yHKOHN  TpenMera «XUMHUS»  TPAIAULNUOHHO  OTHOCST
dbopMupoBaHUE 3HAHWI OCHOB XHMHYECKOW HAayKH KakK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTHYECKOW [ESITEIbHOCTH YEJIIOBEKA M KakKk OJHOr0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTYyphl. 3ajada MpeaMeTra COCTOUT B (HOPMUPOBAHUU
CHCTEMbl XHMHUYECKHX 3HAaHUW — BaXKHEHUIUX (PaKTOB, TOHATHH, 3aKOHOB U

TEOPETUYECKUX  TOJIOKEHUM, JOCTYMHBIX OO0OOIIEHHH  MHPOBO33PEHUYECKOIO



XapakTepa, s3blKa HAYKH, 3HAaHUH O HAyYHBIX METOAAaX HW3YYCHUS BEIIECTB H
XAMHYECKUX PEAKIUH, a Takke B (OPMHUPOBAHUU M PA3BUTUHU YMEHHHA U CIIOCOOOB
NESTENHHOCTH, CBS3aHHBIX C IUIAHUPOBAaHUEM, HAOJIOJCHHEM U TIPOBEICHUEM
XUMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJCHUEM TpaBUi OE30MacHOr0 OOpalleHus C
BEII[ECTBAMH B ITOBCETHEBHOM KU3HHU.

Hapsimy ¢ 3TuM 1enu W3ydeHHs TpeaAMeTa B TPOrpaMMe YTOYHCHBI H
CKOPPEKTHPOBAHbI C YY€TOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
oOpaszoBanus. CerogHs B 00pa3oBaHUK 0COO0 3HAUNMOM MTPU3HACTCS HAIPABICHHOCTh
oOydYeHHsI Ha pa3BUTHE U CaMOPA3BUTHUE JTUYHOCTH, OPMUPOBAHUE €€ MHTEIICKTa U
obmieit KynpTypel. OOyueHHE YMEHUIO YYUTHCS M TPOAOJIKATH CBOE 0Opa3oBaHHE
CaMOCTOSITCIILHO CTAHOBHUTCS OJHOM M3 BaXKHEHIIMX (DYHKIMH YICOHBIX TPEIMETOB.

B cBsI3M ¢ 3THIM IIpU M3yYCHUH TIPEIMETa B OCHOBHOH IITKOJIE IOMUHUPYIOIIIEE
3HAa4YeHHE MPUOOPETTU TaKUE I, KaK:

. (GopMUpOBaHUE HHTEJUICKTYAIBHO pa3BUTON JIMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHPHOMY TMPHHATHIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHUSIM KH3HHU;

. HaNpaBJICHHOCT, OOyYEHHs Ha CHCTEMaTHYECKOe TNpUOOIIEHHUE
yUalIuXCcsl K CaMOCTOSATEIBHON MMO3HABATEIBLHON NEATEIHbHOCTH, HAYYHBIM METOJaM
NIO3HAHUS, (POPMHUPYIOIIUM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH,

. obecrnieueHue YCIIOBHH, CIIOCOOCTBYIOIINX IPUOOPETEHHIO
O0Oy4JaroIMMHUCS OMBITa Pa3HOOOPA3HOUN NEATEILHOCTH, TIO3HAHUS W CaMOTIO3HAHUS,
KITFOUEBBIX HaBBIKOB (KIIFOUEBBIX KOMIIETCHIIHNH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE
JUTSL pa3JIMYHBIX BUJIOB JICSITEILHOCTH;

. dbopMupoBaHUE YMEHUN OOBICHSTH U OTICHUBATH SIBICHUS OKPY>KAIOIIETO
MHpa Ha OCHOBAaHWY 3HAHWW U OTBITA, OJYYCHHBIX TIPU U3yUYECHUN XUMUH;

. dbopMupoBaHue y O0O0y4aroOmUXCS TYMaHHCTHYECKHX OTHOIICHUH,
MOHUMAaHUS IEHHOCTH XWMHYECKUX 3HAHUW JUIsI BBIPAOOTKH DKOJOTHYECKU
11Ee7I€CO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOU NEATEILHOCTH B IIEJISIX COXPaHEHUS

CBOET0 3/I0POBbS U OKPYIKAIOILIEH NIPUPOTHON CPEBI;



. pa3BUTHE MOTHBAalUMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIHMTAHHIO HA OCHOBE YCBOEHUS O0IIEUETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K

OCO3HAHHOMY BBIOOPY ITPO(UJISl U HAMPABICHHOCTH JaJIbHEUIIIEro 00yUueHus.

Koppexyuonnvie 3a0auu:

. PaszButue 3pUTENBHOrO, 3PUTEIBHO-OCI3ATEIBHOIO M CIyXOBOI'O
BOCIIPUSITHS.

. PazBuTtre npon3BoJIbHOIO BHUMAHUS.

. PazButne namsru.

. PazButre 1 KOppEeKLUs MBICIIUTEIBHBIX ONIEPALIUH.

. [Ipeononenue BepOan3Ma 3HAHHI.

. PazBuTre MOHOJIOTMYECKON peyH.

. OO6orarieHne akTUBHOTO W MACCUBHOTO cloBapsi, (GOPMUpPOBAHHE HOBBIX
HIOHATUMN.

. @opMHUpPOBAHUE HABBIKOB 3PUTEIIBHOIO, 3PUTEIBHO-OCI3aTEIIBHOIO U

CIIYXOBOI'O aHAJIN3a.

. OOy4eHue mpaBwuiiaM 3arcu GOopMYyJT U CTICIIHATBHBIX 3HAKOB.
. OO06yueHne TeXHUKE NMpeoOpa3zoBanus GOPMYJT U BEIPAKEHUH.
. dopMHUpOBaHUE HABBIKOB OCS3aTEIILHO-3PUTEIBLHOTO OOCIIECIOBAHUS M

BOCTIPUSATHS IIBETHBIX WJIM YEPHO-OENbIX (KOHTPACTHBIX) PENbePHBIX M300pakeHUU
(wmrocTparuii, TabauI, cXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, Tpa(hHKOB | T.I1.).

. dopMupoBaHUE CHEIUATBHBIX MPUEMOB 00CIIEIOBAHUA U H300paKEHUS
M3y4aeMbIX 00BEKTOB.

. @opMHUpPOBAHUE, YTOUYHEHHE WU KOPPEKUUsS NPEACTaBICHUU O
MpeIMETax U MPOLECCAX OKPYKAIOLIEH JEHCTBUTEIBHOCTH.

. Pazgutrie u  KOppeKUMsl yMEHHsS  YCTAHaBIMBAaThb MPUYUMHHO-

CJICACTBCHHBIC CBA3H.

. Pa3Butre Menkoi MOTOPHUKHU U 3pUTETBHO-MOTOPHON KOOPAUHALIUY.
. @opMHUpPOBAHUE YMEHUW M HABBIKOB 0O€30MacHOro oOpamieHus ¢
BEILIECTBAMMU.



. CoBepILICHCTBOBAaHHE  YMEHMS  3pUTEJIIBHOM  OPUEHTHPOBKM B

MUKpPOIPOCTPAHCTBE.

MecTo yueOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHE

B cucteme o6mero oopa3zoBanus «XuMus» MpuU3HaHa 00s3aTEIbHBIM yUeOHBIM
IpeAMETOM, KOTOPBIA BXOJIUT B COCTaB MpeIMETHOM o0nacTu «EcTecTBeHHOHAyYHbIE
IPEAMETHI.

VYuebnnsim manom (Bapuant 1 AOOII OOO) Ha uzyueHue yueOHOro nmpeameTa
«Xumus» orBefieHo 136 ydyeOHBIX yacoB — Mo 2 Yaca B Henmenmo B 8§ u 9 kiaccax
COOTBETCTBEHHO.

VYuebnrsim mianom (Bapuant 2 AOOIT OOO) Ha uzyueHue yueOHOTO MpeaMeTa
«Xumus» orBeneHo 136 yueOHbIX yacoB — 10 2 yaca B Henento B 9 u 10 kiaccax

COOTBCTCTBCHHO.

COJAEP/KAHUE YUEBHOI'O IIPEJAMETA «XUMMUS»
9 kJacc

IlepBoHayaibHbIe XMMUYECKHE IOHATHS.

[Ipenmer xumun. Ponp XuMHMM B JKM3HM 4YeJIOBEKAa. Tena W BEIIECTBA.
du3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoOe COCTOSHUE BemiecTB. [loHATHe o
METOJaX MO3HAaHHWS B XUMHHU. XHUMHS B CHUCTEME HayK. UMCThIE BEIIECTBA U CMECH.
Crioco0nI pa3eneHust CMeceit.

ATOMBI M MOJEKYJbl. XUMHUYECKHE dJIeMEHThl. CHMBOJBI XUMHUYECKHX
a1eMeHTOB. [IpocThie U ClIOKHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmysna. BaleHTHOCTh aTOMOB XMMUUYECKUX 3JI€ MEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTEIBbHAsS aTroMHas macca. OTHOCHUTEIbHAS
MOJIEKYJIApHas Macca. MaccoBas J0JIs1 XUMUYECKOTO JIEMEHTA B COCIMHCHUMU.

DU3NYECKUE U XUMHUYECKUE SBJICHUA. XMMHUUYECKAsT PEAKIUS U €€ MPU3HAKH.
3aKOH COXpaHEHHMs MacChl BellecTB. XuMmUyeckue ypaBHeHus. Kiaccuduxanus

XUMUYECKUX peaKkuid (COeAUHEHUSI, pa3JI0KEHHUs, 3aMEIICHUsI, 0OOMEHA).



XUMHUYECKHAN IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU IOCYA0H, C ITPaBUIIAMU
paboThl B 1abOpaTOpUM U MpUEMaMu oOpalleHus ¢ J1abopaTOpHBIM 000pPYIOBaHUEM;
M3yUEHUE U OMHCaHue (PU3MYECKUX CBOMCTB OOpa3llOB HEOPTaHMYECKUX BEIICCTB;
HaOmoeHne (usndeckux (MIaBlIeHUE BOCKA, TasHHUE JIbJa, pacTUpaHUE caxapa B
CTyNKe, KWUIEHWE | KOHJACHCAIlUSd BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH,
MPOKaJMBaHUE MEJIHOM IMPOBOJIOKH, B3aWMOJICMCTBHE MeJa C KHUCJIOTOHN) SBJICHUH,
HaAOJII0/ICHNE U ONKMCAaHUE MPU3HAKOB MPOTEKAHUA XUMUYECKUX PEaKIuil (pa3ioxKeHue
caxapa, B3aUMOJICHCTBHME CEpPHOM KHC- JIOTBI C XJIOPUAOM Oapusi, pasjoKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuuU, B3aMMOJICHCTBUE KeJie3a C PACTBOPOM COJIU
meau(Il)); wusydyenwe cnocoboB paszzgeneHuss cmeced (C  MOMOLIBIO MarHuTa,
dbunsTpOBaHUE, BHITIApUBAHUE, JUCTUIUIAIUS, XpoMaTorpadus), MpoBeACHNE OUUCTKU
NOBAapEeHHON COJU; HAONIOJIEHWE M ONUCAaHUE pe3yNbTaTOB MPOBEJICHUS OIbITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsT MaccChl; CO3JaHHE MOJENEH MOJIEKYI
(ImapocTep>KHEBBIX).

Baxueiimue npeacTaBuTeJ M HEOPraHUYeCKMX BeleCTB.

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopol — 3l€MEHT M MPOCTOE
BeniecTBo. Haxoxaenue kucmoposa B npupoie, Gu3nueckue 1 XUMHUYEeCKUue CBOMCTBA
(peakuuu ropenwusi). Oxcuabl. [lpumenenue kucimopoga. CrocoObl MOTy4YEHUS
KHACTIOpO/ia B 1a0OPaTOPUU U MIPOMBIIINIEHHOCTH. KpyroBopoT Kuciopoja B MpUpoJIe.
O30H — amioTporHas MoaudUKaIUS KUCIOPO/a.

TemoBoit 3 hHeKT XUMUYECKON PEeaKIuu, TEPMOXUMHUIECKUE YPABHEHHSI, K30~
U SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsA3HEHHUE BO3/yXa,
YCWJICHHE MMapHUKOBOTO 3 dekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonopon — anemeHT u nmpocToe BemecTBo. Haxoxaenue Bogopoaa B IpUpoeE,
dusznueckne U XUMHIECKUE CBOWCTBA, MPUMEHEHNE, CTIOCOOBI TofTydeHus. KucnoTst u
COJIN.

KonunuectBo BemecTBa. Monb. MosnspHas macca. 3akoH ABOrajipo.

MomnsipHbiif 00beM ra3oB. PacyeTsl M0 XUMHUYECKUM YPaBHEHUSIM.

duznyeckue CcBoOMCTBa BoAbl. Boma kak pacTBopuTenb. PacTBOpHI.

HaCBIIHCHHBIC N HCHACBIIICHHBIC PACTBOPHI. Pacmeopumocmb eewecme 6 gooe.
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MaccoBas 1015 BemecTBa B pacTBOpe. XUMHUUYECKHE CBOWCTBA BOJbI. OCHOBaHMS.
Ponwr pacTBOpoB B mpupojie U B KU3HHU 4YelioBeka. KpyroBopoT Bojabl B MPHUPOJE.
3arpsi3HeHue NpUPOAHBIX BOA. OXpaHa U OUUCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranuueckux coeauHeHuid. Oxcuabl. Kiaccudukanus
OKCUJIOB:  cojieoOpa3syromue  (OCHOBHBIC,  KUCIOTHBIE, amM(pOTEpHBIE) U
HecoseoOpasyronue. HomeHkiatypa OKCHUIOB (MEXAyHApOJHAs W TpUBUAJbHA).
dusnyeckrne U XuMUYECKHe CBOMCTBA OKCHI0B. [lonyueHne oKCuIoB.

OcHoBanms. Kiaccudukanuss OCHOBaHMM: TIEJIOYH W HEPACTBOPUMBIEC
ocHoBaHus. HomeHknaTypa oOcCHOBaHUM (MEXIyHapoaHass W  TPUBUAIbHAN).
du3nuecKue U XMMHUYECKME CBOKWCTBA OCHOBaHUM. [lonydenrne ocHOBaHHUM.

Kucnortel. Knaccudukamnus kucinor. Homenkinarypa KUclIoT (MexXAyHapOHAs U
TpuBUaJIbHAs). DU3MYECKUE W XUMHUYECKHE CBOWCTBA KHUCIOT. Psii akTUBHOCTH
metaioB H. H. bekerona. [1o nydyeHne kucior.

Conu. Homenkiatypa coseit (MexayHapoaHas U TPUBHAIbHAS ).

du3nueCcKue U XUMHYECKUE CBOMCTBA cosel. [lonydenne comnen.

I'eneTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COCMHEHUM.

XUMUYECKUA  AKCIIEPUMEHT: KAYeCTBEHHOE OIpENENICHUE COAECpKaHus
KHUCIIOPOJIa B BO3JyXe; MOJYUYECHHUE, COOMpaHue, paclio3HaBaHUE M M3yYCHHE CBOMCTB
KHUCIIOPOJia; HAOJIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KHCJIOPOJAOM M YCJIOBUS
BO3HMKHOBEHHUSI W TIPEKpallleHus] TopeHus (ITokapa); O3HAKOMJIEHHE ¢ 00pa3laMu
OKCHJIOB ¥ OITMCAaHUE WX CBOMCTB; TIOJYUYCHHE, COOMpaHUE, PACTIO3HABAHUE U H3yUCHUE
CBOWCTB BOJIOpoja (ropeHue); B3auMojeicTBue Boaopona ¢ okcuaom wmenu(Il)
(BO3MOXXKHO HCITOJIb30BAaHUE BHUEOMATEPUATIOB); HaOIIO/IeHHEe OOpa3IoB BEIICCTB
KOJIMYeCTBOM | MO, HCCIEAOBaHHE OCOOCHHOCTEH pAcCTBOPEHMS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO; MPUTOTOBJIEHUE PACTBOPOB C OMPEAECICHHON MacCOBOM
JIOJIEH pacTBOPEHHOTO BEIECTBA; B3aMMOJCUCTBHE BOJIBI C METajjaMHu (HaTpUeM U
KaJbilieM) (BO3MOXKHO MCIIOJIb30BAaHUE BUCOMATEPHATIOB); OMpECICHUE PaCTBOPOB
KHCJIOT W WIEJOoYe C TOMOIIbI0 HWHJIUKATOPOB; UCCIEAOBAaHUE OO0Opa3loB
HEOPraHUYECKUX BEIIECTB pa3- JUYHBIX KJIACCOB; HAOJMIOACHUE M3MEHECHUS OKPaCKH

WHAUKATOPOB B pacTBOPaxX KUCIOT W IIEJIOYEH; U3YYEHUE B3aMMOJICMCTBUSI OKCHU- Ja
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Menu(ll) ¢ pacTBopoM cepHOM KHUCIOTHI, KHCJIOT C MeETaUlaMH, pPeaKIul
HEUTpAIN3alluY; TIOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajijla IPYTUM W3 pacTBOpa COJIM; PELIEHUE DKCIIEPUMEHTAIBHBIX 3aJa4 10 TEME
«BakHeHNIIne Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

Hepuognuecknin 3axkoH u Ilepumoamyeckas cucreMa XHMHUYECKHUX
iemenTtoB JI. WN. MengeneeBa. CrtpoeHue aroMoB. XHMHYECKas CBSA3b.
OKuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PeAKIUM.

[lepBbie TOMBITKK KiIacCUPUKAIUU XUMHUYECKHX IyieMeHTOB. [loHsiTHEe O
IPYIIaxX CXOAHBIX 2JIEMEHTOB (II[EJIOUYHBIE U IEJIOUHO3EMETbHBIC METAJLIIbI, TAJIOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpbie 00pa3yloT aM(OTepHbICE OKCHUIBI U
TUJPOKCUIBI.

ITepuonnueckuii 3akoH. [lepuoanyueckas cucteMa XMMHYECKUX 3JIEMEHTOB [l.
N. Menpneneesa. Koporkonepuonnas u amuHHonepuoaHas ¢Gopmel [lepuoanueckoit
cucrembl xumuueckux diemeHtoB /. . Menaeneesa. Ilepuoabl u rpynimsl.
PU3NYECKUN CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U IPYIIILI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oromnbl. DnektpoHsl. CtpoeHue
AIIEKTPOHHBIX 000704YeK aTOMOB MepBbIX 20 XuMUUYecKuX 35ieMeHTOB [lepuoanueckoi
cuctembl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHYECKOTO HJIEMEHTA IO €r0
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUTMYECKUX U HEMETANIMYECKUX CBOMCTB IO TpyIIaM U NepHoJaM. 3HAYEHUE
Ilepuonnueckoro 3axkoHa U Ilepuoanueckor CUCTEMBI XMMHUUYECKHUX SJIEMEHTOB IS
pa3BUTHUSA HAYKU U NpakTuku. [[. 1. MenneneeB — ydeHbI U IpakK1aHUH.

Xumuueckas cBsA3b. KoBajlieHTHass (modsipHass W HENOJSIpHAsA) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenens okucnenusi. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakunu. [Ipoueccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUNA SKCIEPUMEHT: H3y4YeHHEe OOpas3loB BEUIECTB METALIOB U

HEMCTAJITIOB, BBaHMOI[CﬁCTBHG I'maApoKCuaa MUHKAa C paCTBOpaMu KHCJIOT U menoqeﬁ;
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MIPOBECHHE OTIBITOB, WLTIOCTPUPYIOIIHNX IpUMepHI OKHCITUTENIBHO -
BOCCTaHOBUTEIIBHBIX PEAKINI (TOPeHHE, PEaKIIUN Pa3I0KEHUS, COCTMHECHNS).

Me:xnpeaMeTHbIe CBA3H.

Peanuzarust MeXNpeAMETHBIX CBSI3€H MPU W3YYCHUH XUMHUHU OCYIIECTBISETCS
Yyepe3 HMCIOJIb30BaHNe KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSITHIA,
SBIISIONIUXCA CHUCTEMHBIMU JJIS OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBbIC TMOHSTHSA: HAy4YHBIA (haKT, TUIIOTE3a, TEOpHS,
3aKOH, aHalmM3, CHHTE3, Kilaccuukanms, TNEepUOIUIHOCTh, HAOIIOJCHHE,
AKCMIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, MOICITh, SIBIICHHUE.

dwusuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHI, H30TOIIHI,
PalMOaKTUBHOCTh, MOJIEKYJIA, OSJCKTPHUUECKHU 3apsiji, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, GU3NIECKUE BEIIMUNHBI, CIUHUIIB N3MEPEHUS,
KOCMOC, TJTaHEeTHI, 3Be3/1bl, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIE MMOPOJIBI, TMOJIE3HbIE

HNCKOITAaCMBIC, TOIINIMBO, BOOAHLIC PECYPCHI.

10 kiacc

BemecTBO U XMUMH4YeCKasi peaKusl.

Ilepuonnueckuii 3akoH. [lepronnueckas cucreMa XMMHUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CrpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalusl, KaIbIU U UX COEAUHEHUN B
COOTBETCTBHH C MOJIOKECHUEM AJIEMEHTOB B [leproinueckor CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMUUYECKOW CBA3U. THIBI KPUCTAIMYECKHX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMUECKON PEIIETKH U BUAA
XUMHUYECKOU CBA3U.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BELIECTB (MEXAyHAPOIHAS

U TpuBHaIbHAsA). XUMHUYECKHE CBOWCTBA BEHIECTB, OTHOCAIIUXCA K Pa3IUYHBIM
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KJIACCaM HEOPTaHWYECKUX COCIUHEHHM, TE€HETHYECKas CBSI3b HEOPraHUYECKUX
BEILIECTB.

Knaccuduxanusa XuMU4eCKUX peakiuii Mo pa3InuHbIM MIPU3HAKaM (TI0 YUCTY U
COCTaBYy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D (PEKTy, M0 U3MEHEHUIO
CTENEHEW OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO
KaTaJiu3aTopa). JK30- U SHJAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPaBHECHHUS.

[Tonsitue o ckopoctu xumudeckou peakuuu. [loHsaTHe 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusix. [[OHSTHE O TOMOTeHHBIX U TeTePOTCHHBIX
peakuusx. [lonamue o xumuueckom pagnogecuu. Paxmopwi, erudowue Ha CKOpoCcms
XUMUYECKOU peaKyuu U NOJOACEHUE XUMUYECKO20 PABHOBECUS.

OKHUCIUTENIPHO-BOCCTAHOBUTENIbHBIE  PEaKIMU,  DJEeKTPOHHBIM  OanaHc
OKUCJIUTETbHO-BOCCTAHOBUTEILHOM pEeaKIum. CocraBnenue ypaBHEHUI
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMid €  HCHOJIb30BAHUEM  METOJa
ANEKTPOHHOTO OallaHca.

Teopust 3AEKTPONUTUUECKON AUCCOIUALINN. DIEKTPOIUTHI U HEANEKTPOJIUTHIL.
KaTtnonsl, aHnoHbl. MeXaHM3M JUCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BHUAAMHU
XuMH4eckon cBs3u. Crenens aucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiiuu monHoro oOMeHa. YclIoBUS NMPOTEKAHHUS PEaKIMii MOHHOTO OOMEHa,
MOJTHBIE ¥ COKpAILICHHBIE HOHHBIC YpaBHEHU peakiuii. CBONCTBA KMCIOT, OCHOBAHU I
U Ccoleil B CBETE TMPEACTaBICHUH 00 DICKTPOJUTUYECKOW JIHCCOIHMAIUU.
KauecTBeHHbIE peakliuu Ha UOHBL. [lonamue o cudponuse conell.

XUMUYECKUNA SKCIEPUMEHT: O3HAKOMJICHUE C MOJEISAMH KPUCTALUIMYECKHUX
PEIIEeTOK HEOPTAHMYECKUX BEIIECTB — METAJJIOB M HeMeTauioB (Tpadwuta u anmasa),
CIOKHBIX BEILECTB (XJIOpHAA HATPHs); HCCIECIOBAaHHE 3aBUCUMOCTU CKOPOCTHU
XAMHYECKOW pPEaKIUd OT BO3JACHCTBUSA PA3IMYHBIX (HaKTOPOB; UCCIIECIOBAHUE
AJIEKTPOINPOBOIHOCTH PACTBOPOB BEUIECTB, MPOLIECCA TUCCOMALINYN KUCIIOT, EI0YEN
U cojied (BO3MOXHO HCIOJIb30BAaHUE BHUECOMATEPUAJIOB); MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUs peakluii HOHHOro oomeHa (0O0pa3oBaHMe
ocaJiKa, BblJIeJICHUE ra3a, 00pa30BaHUE BOJIbl); OMBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI

OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUil (TOpeHue, peakluud pasJIoKEHUs,
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COCIMHEHUS); PaCliO3HABAaHUE HEOPTaHUUYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX
peaKkIuii Ha MOHBI; PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/a4.

HeMeTa/iibl 4 MX coeTMHEHMS.

OO6mast  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NUECKUe CBOMCTBAa MPOCTHIX
BEIIIECTB — TaJIOTeHOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa (B3auMOIeCTBUE
C MeTajllaMM, HeMeTajulamMH, Ienodamu). XiopoBojopoa. ConsiHas KHCTOTa,
XUMUYECKHE CBOMCTBA, MOJIydeHUE, MpUMEeHeHue. JleficTBre Xiopa ¥ XJIOPOBOIOPO/Ia
Ha OpraHu3M 4esioBeka. BaxkHele XJI0pUIbl U UX HAXO0XKJCHUE B MPUPOJIE.

O6mias xapaktepuctuka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHHUSI.

Crpoenue u (pU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIO POJa U CEPHI.
AnoTpornHble MOAMQUKAIIMKA KHUCIOPOJa U Cephl. XUMHYECKUE CBOMCTBA CEPBHI.
CepoBozioposi, cTpoeHue, pu3nueckre U XuMU4deckue cBoicTBa. OKCHABI Cephbl Kak
NPEJICTABUTENN KUCIOTHBIX OKCUI0B. CepHas KucioTa, GU3HUECKHe U XUMUYECKUE
cBoiicTBa (0OmIME Kak TMpEACTaBUTENd Kjlacca KHUCIOT U cHeluduyecKue).
XVUMHUYECKHE PEAKIUH, JIeKAllUe B OCHOBE MPOMBINIJIEHHOTO CIOCO0a MOJy4YeHUs
cepHoit kucioThl. [IpuMenenune. Conu CEpHOM KUCIOTHI, KAUECTBEHHAS pEaKlMs Ha
cynbdar-uoH. HaxoxxaeHue ceppl U €€ COCIMHEHHH B mpupojae. XUMHYECKOE
3arpsA3HEHUE OKpYXKAloled Cpelabl COCIUMHEHUSIMH CEpbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHUE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €T0 TPEIOTBPAIICHHUS.

O6mast xapaktepuctuka diemMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUSI.

A30T, pacmpocTpaHeHue B TpHUpOAE, (U3NYECKHEe W XMMHUUYECKHE CBOWCTBA.
Kpyrosopot azora B npupojie. AMMHUaK, ero pu3ndeckue U XMMHUYECKUE CBOMCTRA,
noyryueHue u npumenenre. Coiam aMMoHuMs, UX (U3UIECKUE M XUMUYECKHE CBOWCTBA,
npuMeHenne. KauecTBeHHasi peakuyss Ha HMOHbBI aMMOHHUA. A30THAs KHUCJIOTa, €€
noyiyyeHue, puznueckue 1 XMuMUYECKre CBOMCTBA (00IIIHe KaKk MpeJICTaBUTENs Kilacca

KHUCJIOT U crerududeckue). Vicronp30BaHre HUTPATOB M COJIEM aMMOHMS B KaueCTBE
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MUHEpAIbHBIX yIO0OpeHuid. XHMHUECKOE 3arpsi3HEHHE OKPYXKAIoIIEeH Cpelsl
COCIMHEHUSAMHM a30Ta (KUCIOTHBIE T0XK/IH, 3arPsI3HEHHUE BO3/1yXa, IOYBBI U BOJIOEMOB).

docdop, amnorpornnbie Moaupukanuu ¢ochopa, GU3NUECKHE U XUMUYECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas kuciora, GU3NIECKHUE U XUMHUYECKUE
cBoiicTBa, mnonyudeHue. Hcmonb3zoBanue GocharoB B KauecTBe MHUHEPATbHBIX
yIn00peHui.

O6mas xapakrepucTthka 371eMeHTOB [V A-rpymnmbsl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUSI.

VYrnepon, amioTpornHble MoOAU(HUKALKMM, PACHpPOCTpaHEHHE B MPUPOJE,
¢uznueckue u xumMuueckue cpoiicrea. AncopOouus. Kpyrosopor yrieposaa B npupoJe.
Oxkcuasl yriepoaa, ux (pu3nueckue W XUMHUUYECKUE CBOWCTBA, JICHCTBUE HA JKUBBIC
OpraHW3MBbI, TMOJIYYEHHUE W TPUMEHEHHE. DKOJOTHYEeCKUe MpoOJIeMbl, CBS3aHHBIC C
okcuaoMm yriepoza (IV); runoresa rio6aibHOro MOTETUICHUS KJIMMAaTa; TapHUKOBBIN
sbdexT. YroapHas KHUCIOTa U €€ COJd, UX (U3UUYECKHE U XUMHUYECKHE CBOMCTBA,
nojlyueHue U npuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIEe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJ, IJTULEPUH, YKCyCHasl KUcioTa). Mx
cocmas u xumuyeckoe cmpoerue. [loHsTHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenmkax, yrieBoJax — M HX POJU B JKU3HU UelIoBeKa. MamepuanvHoe
eO0UHCMBO OPSAHUYECKUX U HeOP2AHUYECKUX COeOUHEHUU.

KpemHunii, ero ¢usnueckue # XUMHYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoeauHeHus: KpeMHus B mpupoje. O6mue npeactaBieHuss 00 OKcHie
kpemauss (IV) m kpemHueBoii kmciore. CHIIMKAThl, WX HCIOJB30BaHHE B OBITY,
MEJIULMHE, IPOMBIIIIIEHHOCTH. Baoicheuuiue cmpoumenvhble Mamepuaibl. Kepamuxd,
cmekio, yemeHm, OemoH, odicenezobemon. Ilpobremvl 6e30nacHo2o UCNOIb308AHUS
CMpOUmMenbHbIX MAMepUuanros 8 N08CeOHEGHOU HCUIHU.

XUMHUYECKUNA SKCIEPUMEHT: M3y4YeHUE OOpa3lOB HEOPTraHUYECKUX BEUIECTB,

CBOMCTB COJISTHOM KHCJIOTBI;, IIPOBCACHNUC Ka4YCCTBCHHBIX peaKuHﬁ Ha XJIOPHUA-UOHLBI U
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HaOJI0JICHUE TPU3HAKOB WX MPOTEKAHUS;, OMBITHI, OTpaxaromue (HU3NUEeCKue Hu
XUMUYECKUE CBOMCTBAa TAJIOTEHOB M HX COCIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB); O3HAKOMJICHHME ¢ oOpaslaMu XJOpUJIOB (TajJOTeHHUIOB);
O3HaKOMJIEHHE ¢ o0Opa3laMu CEpbl U €€ COEAMHEHUSIMU (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB); HaOJIIOJCHUE TMpolecca OOYyIrJIMBaHUS caxapa TMOJ JCHCTBUEM
KOHLUEHTPUPOBAHHOM  CEPHOM  KHCIIOTBI; M3Y4YEHHE  XUMHUYECKHX  CBOWCTB
pa30aBIEHHOM CEPHON KUCIIOTHI, IPOBEEHNE KAUEeCTBEHHOW peaKIMK Ha CyJIb(paT-uoH
U HaOJII0/IeHUE MPU3HAKa €€ MPOTEeKaHUs; O3HAKOMJIEHHE ¢ (U3HMUECKUMU CBOMCTBAMU
azota, pochopa u ux coeAMHEHUN (BO3MOKHO HMCHOJIb30BAHHE BHUIEOMATEPHAIIOB),
oOpa3ziaMu  a30THBIX M (QocopHBIX ynoOpeHuid; MoIydeHue, CcoOupaHue,
pacrio3HaBaHUE U W3YUYCHHE CBOMCTB aMMHMaKa; MPOBEICHUE Ka4eCTBEHHBIX peaKIuii
HAa WOH amMMOHUA U ¢ocdaT-uOH U U3YyYEHHE TMPU3HAKOB HMX MPOTEKAHMUSI,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI € MeIbl0 (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPUAIIOB); U3YUEHUE MOJENIEH KPUCTATUYECKUX PEIIETOK
anmasa, rpadura, QyiepeHa; 03HaKOMIIEHHE C ITPOLIECCOM aJICOPOLIUU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IMPOTHBOTrasa; IOJy4YEHUE,
coOupaHue, paclo3HaBaHUE U U3YUYEHHE CBOWMCTB YIJIEKUCIIOrO rasa; MpOBeIeHUE
KayeCTBEHHBIX PEAKIMi Ha KapOOHAT- M CHUIUKAT-WUOHBI U HM3yUEHUE MPU3HAKOB MX
NPOTEKAHMs; 03HAKOMJICHHE C TIPOYKIIMEH CHIIMKATHON IPOMBIIIEHHOCTH; pEelICHUE
AKCIIEPUMEHTATBHBIX 3a71a4 M0 TeMe «BaxHeHII1e HeMEeTaIJIbl U UX COSTUHEHUS».

MeTausibl M X COeIMHEHMUSI.

OO6mast xapaKTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nonoxeHnusa B Ilepuomnueckor cucreme xumudeckux daemeHtoB [J[. N
MenpneneeBa u ctpoeHus aTromoB. CTpoeHue MeTaioB. MeTainyeckas CBsI3b U
METAJUTMYECKAs] KpUCTAIUIMYECKasi peleTka. DIeKTPOXUMUUECKUN sl HANIPSAKEHUM
MeTtan JioB. Du3WUecKMe W XUMHUYECKHE CBOWCTBa MeTaioB. OO0mme crocoOb!
MoJIy4yeHus MeTaiioB. [IoHsAITHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIOCOOBI 3aLUTHI
ux oT kKoppo3uu. Cruiasl (CTaib, UYyTYH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH.
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[Ilenounble MeTamibl: monoxkeHue B Ilepronnyecko CUCTEME XUMUYECKHUX
anemeHtoB JI. M. MeHneneeBa; CTpO€HHME HMX aTOMOB; HAXOXKJIEHHUE B IPUPOJE.
dusnueckue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kaiausi). OKCUIIBI U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre MeI0YHbIX METAJIOB U UX COCIMHEHHUIA.

I[lenoyHO3EMENBHBIE METAIBl MarHMdM W KalbLMM: IIOJOXXKEHHE B
Ilepnonnueckoi cucreMe xumudeckux siaemeHToB [[. M. Menneneesa; ctpoeHue ux
aTOMOB; HaxoXJAeHue B mpupoaec. PU3NUECKUEe U XUMHUYECKUE CBOMCTBA MarHus u
Kanblusl. BaxkHeime coequHeHus Kaablus (OKCUM, TUAPOKCHUI, coyin). KEeCTKOCTh
BOJIbI U CTIOCOOBI €€ YCTPaHCHHS.

AnoMuUHMH: TIosio)keHue B llepuoandyeckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
J. . Menneneesa; cTpoeHue aroma; HaxoxkjaeHue B Ipupoae. dusnueckue u
XUMUYECKHE CBOMCTBa amtoMUHHUS. AMQOTEpHBIE CBOMCTBAa OKCHIA M THUIPOKCHU]IA
AJTIOMUHUSL.

Keneszo: nonoxenue B [lepuoanyeckoit cucreme Xumnueckux aneMeHTos /. 1.
MeHzeneeBa; cTpoeHUE aToMa; HaXOkAeHue B npupoe. Pu3sndyeckne u XUMUIECKHE
cBoicTBa kenesza. OKcuabl, TUAPOKCUIb U conu xkene3a (I1) u sxenesa (II1), ux cocrtas,
CBOMCTBA U MOJIyYECHHE.

XUMHUYECKUI IKCTIEPUMEHT: 03HAKOMJIIEHHE ¢ 00pa3liaMy METaJl- JIOB U CILJIaBOB,
uX (U3UYECKUMU CBOMCTBAMHU; U3YUYEHHUE pE3yJIbTATOB KOPPO3UU METAIIIOB
(BO3MOXXHO HCHOJB30BAHHE BUIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS
OKCHJIa KaJblUsi U HATPHUS C BOJIOM (BO3MOKHO MCIOJIb30BAHUE BUJIEOMATEPUAIIOB);
HCCIIEIOBAHUE CBOWCTB JKECTKOW BOJBI; MPOLIECCA TOPECHUS JKejie3a B KUCJIO- POJIE
(BO3MOKHO  HUCIIOJB30BAaHUE  BUACOMATEPHUANOB);  NPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX peaKlUi Ha MOHBI (MarHus, KajlblUs, aTIOMUHMS, UHKA, xene3a(ll) u
xenesza(lll), menu(Il)); HaGaroaeHne U oNMMCaHUE MPOIIECCOB OKPAIIMBAHUS TIJIaMEHHU
MOHAMHU HATpHs, KIS U Kajdblus (BO3MOXXHO HCIIOJIb30BaHUE BHIEOMATEPHUAIIOB);
uccienoBanne aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U TUAPOKCHUIA ITHHKA;
pELICHUE HKCIEPUMEHTAJbHBIX 3aJad MO0 TeMme «BaxHeWmne MeTalulbl U HX
COEMHECHUSD.

XuMus ¥ OKpysKamomas cpeaa.
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Hoseie Marepuansl u TexHonoruu. BeniecTtsa U marepuansl B ITOBCEIHEBHOU
JKU3HU YelloBeKa. XUMHUSA U 3J0pOBbE. be30macHOE€ WCIOJIb30BAHUE BELIECTB M
XUMUYECKUX peakuuii B ObiTy. IlepBas momomip Opu XUMHUYECKHX OXOTaxX H
oTpaBieHHUsAX. OCHOBBI JIKOJOTMYECKON TPAMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHUE
OKpYy’Karolien cpeinl (mpeaenabHas aonyctuMasi KoHueHtpanus Bemects — [1JIK).
Ponb xuMuu B pelieHun 3K0JIOTMYECKUX MPooIIeM.

[IpuponHble MCTOYHHUKH YTJIEBOJAOPOAOB (yrojib, MNPUPOJAHBIA Ta3, HEPTH),
MPOJIYKTHI UX TIEPEPabOTKH, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH.

XUMHUYECKUN IKCIIEPUMEHT: U3ydeHUuEe 00pa3iioB MaTepuajIoB (CTEKIIO, CTUIABBI
METaJIIOB, MOJUMEPHbBIE MaTepPUAJIbI).

MexnpeaMeTHbIe CBA3H.

Peanuzaius MeXnpeaMETHBIX CBA3EU MPU U3YUEHUU XUMHUU OCYIIECTBIISIETCA
4yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSTHH, TaK U TOHSTHH,
SIBIIAIOIIUXCA CHUCTEMHBIMHM [UJI1  OTHECIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LIMKJIA.

OO6mue ecTecTBEHHO-HAyUYHbIE TOHSATHSA: HAy4dHbIH (haKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kilaccupukamus, TMEepUOTUIHOCTh, HAOJIOJICHHE,
AKCTIICPUMEHT, MOJISTTUPOBAHNE, U3MEPCHHE, MOJIE/b, SIBICHUE, TAPHUKOBBIN 3 (DEKT,
TE€XHOJIOTHsI, MaTepuainbl. OU3nka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
HYKJIUJ, U30TOIIbI, PAJIMOAKTUBHOCTbD, MOJIEKYJIA, JICKTPUYCCKUH 3aps1, IPOBOJHHUKH,
MTOJTYTIPOBOIHUKH, TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHME BEIIIECTBA, Ta3, pAacTBOpP, PACTBOPUMOCTh, KPUCTAJUIMUYECKAS PEIICTKA,
CIUIaBbl, (PU3MUCCKUE BEIUIMHBI, SUHUIIBI U3MEPECHHS, KOCMUYECKOE TTPOCTPAHCTBO,
IUIAHETHI, 3Be311bI, COIHIIC.

buonorus: ¢orocunTe3, apIxanue, Ouocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yI0OpEHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, ITUTA TEIbHBIC BEIISCTBA.

I'eorpadms: atmocdepa, rugpocdepa, MUHEpaIbI, TOPHBIC MOPOIBI, IMOJIC3HBIC

HCKOITa€MbI€, TOIJIUBO, BOJHBIE PECYPCHI.

19



IJNIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUsS YUYEBHOI'O
NPEAMETA «XUMMWSI»

JInyHOCTHBIE pe3yJbTaThI

JIn4HOCTHBIE  pe3yJibTaThl OCBOCHUSA ydeOHOro mpeamera  «XUMHS»
JIOCTUTAIOTCS B €JMHCTBE YUeOHON U BOCTIUTATEIHLHOMN JEATETbHOCTA B COOTBETCTBUU
C TPaJAUIIMOHHBIMU POCCUHCKUMH COIMOKYIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMHM, TIPUHATHIMU B OOIIECTBE MpaBWIAMH M HOPMaMU TIOBEJCHUS U
CrOCOOCTBYIOT — TpolleccaM  CaMOIIO3HAHUS, CaMOPa3BUTUS W  COIMAIHM3ALUU
00y4Jaromuxcs.

JIn4HOCTHBIC PE3YIBTAThI OTpaXKatoT CHOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTU:

Ilampuomuuecxoco éocnumanusi: IEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY
KyJIbTYPHOMY, HCTOPMYECKOMY M HAay4YHOMY HACJEIUI0, MOHMMaHUs 3HAYCHUS
XUMUYECKOW HAyKH B JKU3HU COBPEMEHHOrO OOIIecTBa, CIMOCOOHOCTHU BIIAJICTh
JIOCTOBEPHOW HMH(pOpMAIel O MEePeIOBBIX JOCTIKCHHUIX U OTKPBITUIX MHUPOBOU H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAaYYHBIX 3HAHHUSAX 00 YCTpPOMCTBE
MHUpa U 00IIIeCTRa.

I pasicoancrkoco eocnumanus. TPENCTABICHUS O COIMAIBHBIX HOpPMax H
npaBWwIaX MEXJIUYHOCTHBIX OTHOIIEHUM B KOJUIEKTUBE, KOMMYHHKATHBHOMN
KOMIIETCHTHOCTH B OOIIECTBEHHO  TOJIE3HOW,  Yy4eOHO-HCCIeI0BATEIBCKOM,
TBOPYECKOW W JPYyruxX BHUAAX JESITCIBHOCTH; TOTOBHOCTH K pPa3HOOOpa3HOM
COBMECTHOW JICATECIIBHOCTH TIPH BBINOJHCHUM YYeOHBIX, TO3HABATCIBHBIX 3ajad,
BBITIOJTHCHUA  XHMHYECKUX OKCIEPUMEHTOB, CO3JaHUM YYCOHBIX IPOEKTOB,
CTpeMJICHUSI K B3aMMOIIOHMMAaHHWIO W B3aWMOIIOMOIIM B TIPOIECCE ATOM ydeOHOMU
NEATeIbHOCTH;, TOTOBHOCTH OIICHHMBATh CBOE IIOBEJACHHWE M TIOCTYIIKH CBOHUX
TOBApHUILICH C TO3UIIMKM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUM MOCTYITKOB.

L]enHocmu HayuHo20 NO3HAHUA:

o MHPOBO33PEHUYECKUX TPEACTABICHUNA O BEHIECTBE M XHUMHUYECKOU
peaKkiuM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U

COCTaBJSIIOIIMX OCHOBY JUISI TOHMMAaHUSI CYIIHOCTH HAy4YHOW KapTUHBI MHpA;
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MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3AUMOCBSI3SIX
YeJI0BEKa ¢ MPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3ZHAHUU 3TUX 3aKOHOMEPHOCTEM;

o MO3HABATENbHBIX MOTMBOB, HAIIPABJICHHBIX HA MTOJYYEHUE HOBBIX 3HAHUUI
10 XUMHUH, HEOOXOIUMBIX JIJI1 O0BSICHEHUS HA0II0/JaeMbIX TIPOLIECCOB U SIBJICHUI;

° N03HABaTEIbHOM, NHHOPMALIMOHHON U YUTATENbCKON KYJIBTYpbI, B TOM
YHUCJI€ HABBIKOB CaMOCTOSITEIbHOM paboOThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOM
JTUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU  CpelcTBaMu  MH(OPMAIMOHHBIX
TEXHOJIOTHM;

o UHTEepeca K 00YYEHUIO U MO3HAHUIO, JII0OO3HATEIbHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K caM000Opa30BaHUI0, IPOEKTHOW U MCCIIEOBATENbCKOM IS TEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAMPaBICHHOCTH U YPOBHs 00y4YEHUS B TAJIbHEUIIIEM;

Dopmuposanusi  Kyibmypvl  300p08bs:  OCO3HAHUS  IIEHHOCTU  KU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3
’KU3HU, OCO3HAHMSI MOCJEACTBUM W HENPUSITHUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
QJKOTOJIsI, HApPKOTHUKOB, KYypeHHUs), HEOOXOJUMOCTH  COOJIOJCHHUS  MPaBUI
0e30macHOCTU MpU OOpalleHUH C XMMHUYECKMMHU BEIIECTBAMH B OBITY U pealibHON
KU3HU;

Tpyooeoeo socnumanus: UHTEpeca K MPaKTUYECKOMY M3YUYeHHUI0 Tpodeccuii u
TpyJa pa3IM4HOro poja, YBAXKECHUE K TPYAY U Pe3yJibTaTaM TPYAOBOU IESATEIbHOCTH,
B TOM YHCJIE HA OCHOBE IIPUMEHEHHUS IPEAMETHBIX 3HAHUU MO0 XUMHUHU, OCO3HAHHOTO
BbIOOpAa WHIWBHUIYAIbHOW TPACKTOPUU TMPOMODKEHHUS O0Opa3oBaHMsl C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH;  yCNEemHOW MPO(ECCHOHAIIBHOW  JEATCIBHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHHUI; TOTOBHOCTD aJJalITUPOBATHCS B MTPO(ECCHOHATIBHOM Cpelie;

IKon02u4ecKo20 80CNUMAHUA!

o AKOJIOTHUYECKU 11€JIECO00PA3HOr0 OTHOLIECHUS K MPUPOJI€ KaK UCTOUYHUKY
KU3HU Ha 3eMJjie, OCHOBE €€ CYIECTBOBAHHUS, MOHUMAHUS IIEHHOCTH 3J0POBOTO U
Oe3zomacHoro oOpa3a JKM3HHU, OTBETCTBEHHOIO OTHOUIEHHUS K COOCTBEHHOMY
($U3UYECKOMY U ICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS TPABUII

Oe3omacHOro TMOBEACHUS MpU pabdoTe C BEIIECTBAMH, a TaKXKE€ B CUTYalHsX,
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YIPOXKAIOIIKUX 310POBbIO U )KU3HHU JIIOAEH;

o CIIOCOOHOCTH MPUMEHATH 3HAHMS, MOJIyYaeMble MPU U3YYEHHH XUMUHU,
JUI pelIeHUs 3aJay, CBSA3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CpPenoM, MOBBILICHUS
YPOBHS ~ SKOJOTMYECKOM  KYJBTYpbl, OCO3HAHMS  TJIOOATBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelleHUs MOCPEICTBOM METOI0B XUMUU;

o JKOJIOTMYECKOI'O0  MBILIJICHUS, YMEHHUS PYKOBOJICTBOBATbCSI UM B
II03HABaTEJIbHON, KOMMYHUKAaTUBHOU U COLMAJIBHON IIPAKTUKE.

CneuunanbHblie TMYHOCTHBIE Pe3yJIbTaThl:

° YMEHHE COIOCTABIATH 3pUTEIBHBIC BIICUATIIEHUS C YYETOM ITOJYYEHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOEr0 3PHUTENIbHOIO BOCHPHUATHS, HAa OCHOBAaHUU
cOpPMHUPOBAHHBIX TMPEACTABICHUA O TMpeaMerax U SBICHUAX OKpYyXarouen
JNEUCTBUTEIIBHOCTH;

° c(OpMHPOBAHHOCTh MOTHUBALIMM K OOYYEHHUIO U IeJeHanpaBIeHHON
[I03HABATEIILHOM JCATEIBbHOCTH;

° CHOCOOHOCTh K OCMBICICHHIO U JuddepeHnralnuy KapTUHBl MHpa, €€

BpGMGHHO-HpOCTpaHCTBeHHOﬁ OopraHu3anunu.

MertanpeaMeTHbIe pe3yabTaThl

B cocraBe wMeranpeaMETHBIX pPE3yJbTaTOB BBIACHAIOT 3HAYUMBIC JUIS
dbopMuUpOBaHUST MUPOBO33PECHHS OOIICHAYYHbIC TOHATHS (3aKOH, TEOpHUs, MPHUHIIMII,
rumnoresa, Gpakrt, CUCTEMa, MPOIIEeCC, IKCIIEPUMEHT U Jp.), KOTOPhIE UCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETaX U MO3BOJIAIOT HA OCHOBE 3HAHUHN W3 3THUX
npeaMeToB (hOpMUPOBATH MPEACTABICHUE O IEJIOCTHON HAYyYHOW KapTHHE MUpa, H
VHUBEpCAIbHBIE  y4eOHbIE JCHCTBUS  (IMO3HABATENbHBIC, KOMMYHUKATHBHBIC,
PETYISITUBHBIE), KOTOpble  oOecneumBaloT  (GOPMHpPOBAHWE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU IEITEIIbHOCTH.

MeranpenMeTHbIE Pe3yiabTaThl OCBOCHHUSI y4eOHOTo TmpeaMeTa «XUuMUs»
OTPAXAIOT OBJIAJICHUE YHUBEPCAIBHBIMU I103HABATEIBHBIMU JECUCTBUSMU, B TOM
YUCe:

bazosvimu nocuueckumu oevicmeusimu:
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o YMEHHEM HCIIOTh30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPU OCBOSHUHN
3HAHWH: PACKpPBIBATH CMBICT XUMUYCCKUX MOHITHH (BBIACIATh WX XapaKTEPHBIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBS3b C JPYTHMH TOHSTHUSMHU), HCIIOIH30BAThH
MOHATHS JUIT OOBSICHCHHS OTACIBHBIX (DAKTOB W SBJICHHUI; BHIOWpPATh OCHOBAHUS U
KPUTEPUHU IS KIaCCUPUKAIMK XUMHUYCCKUX BEIICCTB U XUMHUYCCKUX PEAKIUH;
YCTaHABJIMBATh TMPUIMHHO-CICACTBEHHBIC CBS3W MEXKIYy OOBEKTAMH HW3YUYCHUS;
CTPOUTH JIOTUYCCKUE PACCYXKJCHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, IO aHAJIOTHH);
JIeJIaTh BBIBOJIBI U 3aKJTFOUCHHS;

o YMCHHEM TPUMEHSATH B IMPOIECCEe MO3HAHUS TOHATHS (NMPEIMETHBIC U
METaINpeIMETHBIC), CUMBOJIMYCCKHE (3HAKOBBIC) MOJIEIH, HCIOJIb3YEMbIE B XUMHH,
peoOpPa3oBbIBATh MIHUPOKO MPUMEHSEMBIE B XUMHUU MOJICIBHBIC MPEACTABICHUSI —
XUMHYECKUH 3HAK (CMMBOJI DJIEMECHTA), XHMHUYecKas QopMylia W ypaBHEHHUE
XUMHYECKOW peaklMi — TPHU PEIICHUH Y4eOHO-TIO3HABATEIbHBIX 33J1ad; ¢ YYETOM
ATUX MOJIETBHBIX TPEJCTaBICHUN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE
NPU3HAKA M3Y4aeMbIX O0BEKTOB — XHMHUUYECKHX BEIIECTB U XUMHUYECKUX PEAKIUM;
BBISIBJISITH OOIINE 3aKOHOMEPHOCTH, TPUUUHHO-CJIEICTBEHHBIE CBS3U U MPOTUBOPEUNS
B M3y4aeMbIX IpoIeccax W SBJICHUSX; Mpejiaratb KpUTEPUU I BBISBICHUS ITHX
3aKOHOMEPHOCTEH W TPOTUBOPEUUH; CAMOCTOSATEIBLHO BBHIOMPATH CIOCOO pEeIIeHUs
y4eOHOM 3a7a4uu (CpaBHUBATh HECKOJBKO BAPUAHTOB pEIICHUs, BHIOMpATh HauboJee
MOJIXOISAIIUN C Y4ETOM CAMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHEB);

baszosvimu uccnedosamenvckumu oeticmeusmu:

o YMEHHEM  HCIOJIb30BaTh TOCTaBICHHBIE BOMPOCHI B  KAa4eCTBE
WHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI
0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXK/ICHUIA;

o NPUOOPETEHNUE OMBITA MO TJIAHUPOBAHHUIO, OPTAHU3AIMN U TIPOBEICHHUIO
VUICHHUYECKHX OJKCIEPUMEHTOB: yMEHHWE HaOmomath 3a XOJIOM  MpoIliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ylbTaT, (PopMynHpoBaTh OOOOIIECHUS U
BBIBOJIBI TIO PE3yIbTaTaM MPOBEAEHHOTO OTbBITA, UCCICIOBAHMUS, COCTABIATH OTYET O
MpoJieJIaHHON padoTe;

Pabomoii ¢ ungpopmayueii:
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o yYMEHUEM BbIOUPATh, AHATM3UPOBATH U UHTEPIIPETUPOBATH UHPOPMAITUIO
pa3IUYHbIX BUAOB U (GOPM MPECTABICHUS, MOJYy4aeMyl M3 pPa3HbIX HMCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS TUTEpATypa XUMMUUYECKOTO COJIepKaHuUsl, CIIPAaBOUYHbIE TTOCOOUSI,
pecypebl IHTEpHETa); KPUTUYECKH OIEHUBATh MPOTUBOPEYUBYIO U HETOCTOBEPHYIO
uHpopMaIuio;

o YMEHUEM MPUMEHATHh Pa3TU4YHbIE METOAbl W 3aMPOChl MPU TOUCKE U
otOope UHQPOPMAIIUU U COOTBETCTBYIOIIMX JaHHBIX, HECOOXOAUMBIX JIJISI BBITTOJIHEHUS
y4eOHBIX W TIO3HABATEIbHBIX 3aJlau OMpPEeIEHHOTO THUIIA, MPUOOPETEHUE OIbITA B
o0JlacTh  UCMOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUM,
OBJIQJICHUE KYJIBTYpOW aKTUBHOI'O HCIIOJIb30BAHUSI PA3UYHBIX IMOUCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BBIOMpPATh ONTUMAJbHYIO (GopMy mpencraBicHuss WHOOpMALUH U
WJUTFOCTPUPOBATH PEIlIaeMbI€ 3a/1a491 HECJIOKHBIMHA CXEMaMH, JUarpaMmMaMH, IPyruMu
dbopmamu rpadUKu U UX KOMOUHAIIUSIMU;

o YMEHHEM HCIOJIb30BaTh W aHAJIM3UPOBATh B IpoOIEcce Y4YeOHOW u
UCCJIEIOBATEIBCKON JEATEIbHOCTY HMHMOPMALUIO O BIHUSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIIeH MPUPOTHON CPEIbI;

Yuusepcanorvimu KOMMYHUKAMUBHBIMU OELLCMBUAMU

o YMEHHEM 3aJaBaTh BOMPOCHI (B XOJie JUaiora W/WiId IUCKYCCHH) IO
CYIIECTBY 00CYX)IAaeMoil TeMbl, (JOPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEILHO
BBITIOJTHEHUS TIPENIOKCHHOMN 3a/1a4u;

o NpUOOpPETeHHE  OMbITa  TPE3CHTAIMU  PE3yJbTATOB  BBIMOTHEHUS
XUMHYECKOTO DJKCIEpPUMEHTa (J1abopaTOpHOTO OMBITa, JaOOpaTOPHOM pabOTHI 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

o 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEIBHOMN U
MCCIIEIOBATEIBCKON AESTEIbHOCTH MPU PEUICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
yu€Ta 0OIIMX UHTEPECOB U COTJIACOBAHUS MO3ULUN (00CYk AeHUsI, OOMEH MHEHUSIMU,
«MO3TOBBIE IITYpMbD», KOOpPJWHALIMS COBMECTHBIX JEWCTBUH, OIpeJeIeHue
KPUTEPHUEB MO OLIEHKE KaueCTBA BBIITOJIHEHHON paboOThI U Ip.);

Yuueepcanonvimu pecynamuenvimu oetcmeusimu.

® YMCHHUCM CaMOCTOATCIBbHO OIIPCACIIATD Oeian ACATCIIPHOCTH,
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IJIAHUPOBATh,  OCYILIECTBIISITh,  KOHTPOJUPOBATH W  TPU  HEOOXOJIUMOCTH
KOPPEKTUPOBATH CBOIO JCSATEIBLHOCTh, BHIOMpPATh Hanbosee 3 PeKTUBHBIE CIIOCOOBI
pelieHrs y4eOHBIX M TO3HABAaTENbHBIX 3a/1ad, CaMOCTOSITEIBLHO COCTAaBJISITH WIIH
KOPPEKTUPOBATH MPEJIOKEHHBIM aJTOPUTM JIEUCTBUN TP BBIMOJHEHUU 3aJaHUM C
y4€TOM TIOJIyYEHHUsSI HOBBIX 3HAHUW 00 H3y4aeMbIX OOBEKTaxX — BEIIECTBAX U
peaKkIusiX; OIEHUBATh COOTBETCTBUE MOJYUSHHOTO PEe3yJibTaTa 3asiBICHHOMN LIEIH;

o YMEHUEM MCIOJIb30BaTh U AaHAIM3UPOBATH KOHTEKCTHI, MpeJjiaracMblie B
YCJIOBUM 3aJIaHUN.

CrneunanbHble MeTanpPeMeTHbIE Pe3yJbTaThl:

° YMEHHUE HCIOJb30BaTh COXPAHHBIC AaHAIMU3ATOPHI B Pa3IMYHBIX BHUAAX

NesTeNbHOCTH (YueOHO-TI03HABATEIHHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

® IMPUMCHATH 3pI/IT€JIBHO-OC$I3aT€HBHBIﬁ croco0 06CJIC)IOB3HI’I$I )51
BOCHPUATHA,
® YMCHHUC TIIOJIB30BATHCA COBPECMCHHBIMU CPCACTBAMH KOMMYHHKAIIUU,

TUPIIOTEXHUISCKUMH CPEACTBAMHU, IPUMEHIEMBIMU B Y4eOHOM TIpoIIecce;

° yYMEHHE IUIAHUPOBATH MPEAMETHO-TIPAKTUYECKUE JEHCTBUS C Y4ETOM
MMEIOIIETOCS 3PUTEIBHOTO AMAarHo3a B COOTBETCTBHHU C TIOCTABJICHHON 3a/1a4eii;

° YMEHHE TPOSBIATh B KOMMYHHKATHBHOW JEATEIHHOCTH, aJCKBAaTHBIC
CUTyaIuu, HeBepOabHbIe (POPMBI OOIIICHHS;

° YMEHHE BECTH CAMOCTOSTEIbHBIN TOMCK HH(POPMAIIHH;

° CIOCOOHOCTh K  MPeoOpa3oBaHUIO, COXPAHCHHIO U  Iepenaye
UH(POPMAITUH, TIOTYICHHON B pe3yiIbTaTe YTCHUS W ayTUPOBAHUS;

° CIIOCOOHOCTh y4YacTBOBAaTh B PEYEBOM OOIIEHWHU, COOJIONAsT HOPMBI
PEYEBOro ITUKETA, aJICKBATHO UCIIOIB30BATh KECTHl U MUMHKY

° CIIOCOOHOCTh OIIGHWBATh CBOIO P€Yh C TOUKH 3PEHUSI €€ COJICpP>KaHWA,
SI3BIKOBOTO O(DOPMIICHHUS;

° YMEHHE HAXOJWTh TPaMMaTHYECKHE W PCUEBBIC OIMMOKH, HEI0YETHI,

HCIIPABJIATh UX;

25



L] YMCHHUC INIAHUPOBATb, KOHTPOJIMPOBATH U OLICHHUBATH y‘I€6HBIC JICUCTBUS
C Yy4€TOM, HMMCIOLICIOCA 3PUTCIBHOIO AWarHo3a B COOTBCTCTBHUH C IMOCTABJICHHOM

3ajgadeu u YCIIOBHAMHU €€ pCaIN3alluN.

IIpeaMeTHBIE pe3y/abTATHI
9 kJacc

° PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSATHI: aTOM, MOJIEKYa,
XUMUYECKHUH 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS U
HEOJHOPO/HAs), BaJE€HTHOCTb, OTHOCUTEIbHASs aTOMHAs W MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJIIPHAsl Macca, MaccoBas J0JiI XUMUUYECKOro 3Jie-
MEHTa B COCIMHCHUHU, MOJSPHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAHHUE, COJb,
AIEKTPOOTPULIATEIIBHOCTD, CTEICHb OKHUCJICHUS, XUMUYECKasi  peakius,
KJaccupuKaIsl peakiuid: peakiuu COCAMHEHUs, PEAKIUU PA3JIO0KCHUS, pPeaKIuu
3aMEIleHMs], peaklMu 00- MeHa, JK30- W DHJIOTEPMHUUYECKHE PEaKIUM; TEeII0OBOU
s dexT peakiuu; s,Apo aToma, SIEKTPOHHBIN CJI0i aToMa, aTOMHAasi OpOUTallb, PanycC
aTomMa, XMMHUYECKasl CBA3b, IMOJSpPHAs M HEMOJSpHAs KOBAJEHTHAs CBs3b, MOHHAs
CBA3b, WOH, KaTHOH, aHWUOH, PACTBOpP, MaccoBas J0Jid BeniecTBa (MPOLEHTHAs
KOHIICHTpAIIMs) B paCTBOPE;

° WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN (CM. II.
) 1 IpUMEHSATH ATU MOHATHUSA MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAILICHU;

° UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (opmyn
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

° OTIPEJIEIISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX;
CTETICHb OKMCJICHUS AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; TPUHAIIICKHOCTH BEIIECTB
K OMpenenéHHOMY KJIacCy COCAMHEHHH 1o QopmyliaMm; BUJ XWMHUYECKOW CBSI3U
(KOBaJIEHTHAsI MU MOHHAs1) B HEOPTaHUYECKUX COEJTMHEHHUSIX;

° packpeiBath cMbica Ilepuonnueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB XMUMHUYECKHX
AJIEMEHTOB OT UX MoJjiokeHus B [leproauyeckoii cucteMe; 3aKOHOB COXPAHEHUSI MACChI

BCIICCTB, IOCTOAHCTBA COCTAaBad, ATOMHO-MOJICKYJIAPHOI'O YUYCHHUS, 3aKOHA ABOF&I[pO;
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OMHUCHIBATh U XapakTepuzoBaTh TalOnuuyHyro Gopmy I[lepuonnueckoit cuctembl
XUMUYECKUX DJIEMEHTOB: pa3finyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», manbsle u OOJBIIME NEPUOIbI; COOTHOCUTH
0003Ha4YeHUs1, KOTOpble UMEIOTCsl B Tabnuile «llepuoguyeckasi cucteMa XUMUYECKUX
aneMmeHToB JI. . MenaeneeBay ¢ 4ACIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3aps]l sjpa, OOIIee YHCIO DJIEKTPOHOB H
pacripe/ielieHue UX 10 JIEKTPOHHBIM CII0SIM);

° KJIACCU(PUIIUPOBATH XUMUUECKHE JIEMEHTHI; HEOPTAaHUUECKHE BEIIIECTBA;
XUMUYECKUE peakiuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO
TeroBomMy 3pdexry);

o XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, IMOJTBEPIK/asl ONMCAHKE PUMEPAMH MOJIEKYJIIPHBIX YPaBHCHU I
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

° IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa; BO3MOXXHOCTH MPOTEKaHUS XUMHUYECKUX MPEBPAIICHUNA B Pa3INYHBIX
YCIIOBHSIX;

° BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYI0O U MOJIIPHYIO MAaccChl
BEIIECTB; MACCOBYIO JOJI0 XUMHUYECKOTO »JJeMeHTa Mo (opmyse COEIUHEHUS;
MacCOBYIO [IOJIF0O BEUIECTBA B PACTBOPE; MPOBOJAUTH PAcCUYEThl MO YPaBHEHHIO
XUMHYECKOU pEaKIUH;

° IPUMEHATh OCHOBHBIE ONEPAIMM MBICIUTEIBHON JEATeIbHOCTH —
aHaJu3 M CHHTE3, CpaBHECHHE, 000O0IIEeHHEe, CHCTeMaTH3aIHIo, KIacCH(PUKAIIUIO,
BBISIBIICHUE MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — JJIs1 U3YUYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMil; eCTECTBEHHO-HAYYHbIE METOJbl MO3HAHMS — HAOIIOJCHUE,
U3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICJICHHBIN );

° cieioBaTh  NpaBUJiaM  [OJb30BAaHUA  XUMHYECKOM TMOCYyAOM H
nabopaTOpHBIM O0OPYAOBAaHHEM, a TaKXKe IpaBUJIaM OOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C UHCTPYKIIUSIMU IO BBITTOTHEHHUIO Ja00PaTOPHBIX XUMUYECKHUX OIBITOB
[0 TOJIYYEHUIO U COOMpaHUI0 Ta3000pa3HbIX BelIeCTB (BOAOpOAA M KHUCIOpPOAaA),

MIPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO
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BEIIECTBA; IUIAHUPOBaTH U  NPOBOJUTH XHMHYECKHE  OAKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB WIEJIIOYEH M KUCIOT C MOMOIIbIO UHIUKATOPOB (JIAKMYC,

dbeHondTanenH, METUIOPAHX U JIp.).

10 xnace

. pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATUN: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, AaHWOH, IMPOCTOE BEIIECTBO, CJIO0KHOE
BEILIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKast
peakiusi, XMMHYeCKasl CBSI3b, TEIUIOBOM A(DPEKT peakinu, MOJb, MOJSAPHBIM 00BEM,
pacTBOP; DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, DIEKTPOJIUTHUYECKAS TUCCOIMALINS, PEAKIIUN
MOHHOTO OOMEHa, Karajiu3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTUMble W
HEOOpaTUMBbIC PEAKIIMH, OKUCIUTENb- HO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKHUCITUTENb,
BOCCTAHOBHTEIIb, OKHCJICHHE U BOCCTAHOBJICHHE, aJUIOTPONUs, aM(pOTEPHOCTD,
XUMUYECKasi CBs3b (KOBAJICHTHAs, HWOHHAs, METaUIMYecKas), KPUCTa/IMYecKas
peléTka, KOppo3usi METAJJIOB, CIUIABBI; CKOPOCTh XUMHUYECKON peakiuu, MpeesIbHO
nonyctumasi konuentpamus (I11IJIK) Bemectna;

. WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM. TI.
1) ¥ TpUMEHSATH 3TU NOHSATHUS TIPU ONMCAHUU BEIIESCTB U UX MPEBPAILICHUI;

. UCIIOJIB30BaTh XHWMHMYECKYIO CHMBOJIUKY JIJII COCTaBJICHUS (HOpMYII
BEIIECTB U YPABHCHU XUMHUYECKUX PEAKIIUN;

. OIPEJICIIATh BAJICHTHOCTh U CTENEHb OKUCJICHUSI XUMUYECKUX JIEMEHTOB
B COCIMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJJIC)KHOCTh BEIIECTB K OIPEICIEHHOMY
KJIacCy COEIMHEHHH 1o (opMyiaM; BUJ XUMHUYSCKON CBs3U (KOBAJICHTHAs, HOHHAS,
METaJUIMYeCcKasi) B HEOPraHUYECKUX COCIUHEHUSIX; 3apsij HOHA IO XUMHUYECKOMH
dbopmyie; xapakTep Cpeabl B BOJHBIX pacTBOPaX HEOPTaHUYECKUX COCIMHCHUMN, THII
KPUCTALIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

. packpbiBaTh cMmbich llepuonnueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €r0 IOHHMAaHWE: OMHUCHIBATHL M XapaKTepPH30BaTh TaOJUUYHYIO
dbopmy Ilepruognueckoil CHUCTEMBbI XHMHYECKHX OJJIEMEHTOB: pa3jiMdaTh MOHATHS

«rnaBHas noarpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
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00JIbIIIE TIEPUOJIbl; COOTHOCUTH 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B MEPUOANUYECKON
Ta0IMIIE, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHUSI AaTOMOB XUMHUYECKUX PJIEMEHTOB
(coctaB u 3apsa sapa, o0OIIEee YUCIO AJIEKTPOHOB U paclpeesieHue UuX 10
AIIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB
AJIEMEHTOB M UX COSMHEHHU B Ipe/iesiaX MajbIX MEPUO0B U TJIABHBIX MOJI- TPYIII C
y4ETOM CTPOECHHUS UX aTOMOB;

. KJIaCCU(PUIIUPOBATH XUMHUYECKUE DJIEMEHTBI; HEOPTaHUYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO
TerI0BOMY 3P (DEKTY, M0 U3MEHEHUIO CTETICHEH OKUCIEHUSI XUMUYECKUX DJIIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHeNUPUIECKUEe XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXXHBIX BEIIECTB, TMOATBEPXKJAasl ONHUCAHUE IpUMEpaMu
MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIHA,

. COCTaBJISITb YpPaBHEHUSI DJEKTPOIUTHYECKOM JTUCCOIMAIMKM KHUCIIOT,
eJIouel U cojiei; MOJIHbIE U COKpAIIEHHBIC YPaBHEHUS PeaKIuidi HOHHOTO 0OMEHa,
ypaBHEHUS PEAKIN, TOATBEPKIAOIIUX CYIIECTBOBAHUE TEHETUUECKON CBSI3U MEKY
BEIIIECTBAMU PA3JIMUHBIX KJIACCOB;

. pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM
IIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;

. MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOKHOCTU MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHUIN B pa3JIUYHbBIX YCIOBUSIX;

. BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MAacChl
BEII[ECTB; MAaCCOBYIO [OJII0 XHMHYECKOT'O0 3JeMEHTa Mo (QopMylie COCIHMHCHUS;
MAacCOBYIO JIOJIO0 BEILIECTBA B PAcTBOPE; MPOBOAHUTH pACUEThl IO YPABHEHUIO
XUMHUYECKOU pEeaKInH;

. ClIeoBaTh  IpaBWjIaM  MOJIb30BaHUA  XUMHUYECKOW  MOCYyAOM U
nabopaTOpHBIM O0OPYAOBAaHHEM, a TaKXKe IpaBUJIaM OOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHH C HHCTPYKITUSIMH T10 BBITTOTHEHUIO JJA00PAaTOPHBIX XUMHUYECKHUX OITBITOB
IO MOJYYEHUIO U COOUPAHHIO ra3000pa3HBIX BEIIECTB (AMMHUAKA U YTIEKUCIIOrO rasa);

. MPOBOJUTH  PEaKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIM  COCTaB

Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHA- OpPOMUI-, UOIUI-,
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kapOoHat-, ocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATUOHBI aMMOHUS U
MOHBI U3yYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX pACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

. NPUMEHSATh OCHOBHBIC OTMEpPAIlUU MBICIUTEIBHON JEATeIbHOCTH —
aHaJu3 U CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATHU3AIMIO, BBISBICHUE MPUUUHHO-
CJICICTBEHHBIX CBS3€U — I M3YYEHHSI CBOWMCTB BEIIECTB U XUMHYECKUX PEAKIUM;
€CTEeCTBCHHO-HAyYHbIE  METOJbI  TMO3HAHUSI —  HaAOJIOJICHHE, HU3MEpPEHHUE,
MOJICIMPOBAHKE, IKCIIEPUMEHT (peajbHbI U MBICJICHHBIN).

CneunnanbHbIe pe3yJibTaThl:

. BJIa/ICHHE MPABUIIAMU 3aMCH (POPMYII U CIIEUATIbHBIX 3HAKOB;
. BJIa/ICHHE TEXHUKON mpeoOpa3zoBaHus (pOpMyIl U BBIPAKEHUI;
. BJIAQJICHUE 3pUTENIBHO-OCA3ATEIbHBIM CIOCOOOM  OOCJIENOBaHUS U

BOCHPUSATHS LIBETHBIX MJIM YEPHO-OENbIX (KOHTPACTHBIX) pelibePHBIX U300pakeHui

(wurocTpaluii, TabauI, CXeM, MaKeTOB, YEPTEKHBIX PUCYHKOB, Tpa(pUKOB U T.I1.).
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TEMATHUHYECKOE IIVNTAHUPOBAHMUE 110 IPEIMETY «XUMMUSA»
Bcero 136 4., u3 Hux 7 4. — pe3epBHOE Bpems

9 kiaacce

(2 4. B He1es110, Bcero 68 4., u3 HUX 3 4. — pe3epBHOE BpeMs)

Paznennl
NporpamMmsbl, 1
KOJIHNYECTBO
JacoB,
OTBOJAUMOE Ha
UX U3yYeHHe

OcHoBHOE€ CoacpKaHue

OcHoOBHBIE BH/IBI JeSITEJIbHOCTH oﬁyqamumxca

[TepBoHayanbHbIE
XUMUYECKHE
noHsTHs. (15 4.)

[Ipenmer xumun. Ponp Xumum B KM3HHM 4YelloBeka. Tena u
BemiecTBa. @u3nyecKkre CBOMCTBA BEHIECTB. ArperaTHoe COCTOSIHUE
BEIICCTB.

IlonaTue o MeTonax MHO3HAHHS B XUMHU. XHMHUS B CUCTEME
Hayk. YucTteie BemecTBa u cMecu. CiocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE dJIeMEHTbl. CHMBOJIBI
XUMHUUYECKUX 3JIEMEHTOB. [IpocThie U ciiokHbIE BellecTBa. ATOMHO-
MOJIEKYJPHOE YUEHHUE.

Xumudeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX
9JIEMEHTOB. 3aKOH ITOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS
aToMHas macca. OTHOCUTENbHAsI MOJIEKYJsApHast Macca. MaccoBas
JIOJISI XUMUYECKOTO 3JICMEHTA B COCTMHECHUH.

DuU3MYECKUE U XUMHUYECKUE SIBJICHUS. XUMHYECKAsl Peakius u
e€ NpU3HaKU. 3aKOH COXPAHEHHUS MACChl BEUIECTB. XHMHUYECKHE
ypaBHeHUs. Knaccubukamuss XUMUYECKUX peakiui (CoeauHeHus,
pa3oKeHMs, 3aMeIeHus, 0OMEHa).

XMMHUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY0H,
¢ mpaBuiIaMu paboOThl B JIAOOpATOpUU M MpuEMaMHu OOpalieHHUs C
7a00paToOpHBIM  000pYJAOBaHMEM;  HW3YUY€HHE U  OIHCAHHE
(bM3UYECKUX CBOWCTB O0OOpa3lOB HEOPraHUYECKHUX  BEIIECTB;
HaOmoneHne (Qu3ndyeckux (TMIaBIEHHE BOCKA, TasHUE JIbJA,
pacTUpaHHe caxapa B CTYIKE, KUIIEHWE M KOHJEHCAlus BOJAbI) U
XUMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEAHOM MPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCJIOTOM) SIBJICHHWH, HAOIIOJIeHHe W
ONMCAaHUE TPU3HAKOB TMPOTEKAHUS XMMHUYECKMX  peakluui

PAacCKpbIBAaTh CMBICII U3y4aE€MbIX IOHITHH;

PAacKpBIBaTh POJIb XUMUHU B IIPUPOJIE U JKU3HU YEIOBEKA, €€
CBA3b C APYTUMH HayKaMU;

pasiindyatb YUCTBIC BCHICCTBA M CMCECH; OJHOPOJHBLIC H
HEOTHOPOHEIE CMECH;

pasiinydaTtb (1)I/I3I/II-IGCKI/IG 1 XUMHNYCCKHEC SABJICHUA,
OTIpE/ICNSTh TPU3HAKA XUMHUYECKUX PEaKIUH M YCIOBHUS
UX TPOTCKAHUS;

CJIEZIOBATH MPAaBUJIAM ITOJIB30BAHUS XUMUYECKOH TIOCY01
U J1abopaTopHBIM 000PYJOBAaHWEM, a TaKXKe IpaBUIaM
oOpameHus ¢ XMMHUYECKUMH BEIIECTBAMU B COOTBETCTBHU
C MHCTPYKIIMSIMH T10 BBITIOJTHEHHUIO MPAKTHYECKUX PadoT;
IUTAHUPOBATh M TPOBOJAUTH XUMHUYECKHIA SKCIIEPUMEHT 110
U3YYCHHUIO M OINUCAHHWIO (PU3MYECKUX CBOKCTB BEIICCTB,
croco0OOB pa3JieNicHHs CMECcell BEIIECTB;

NPUMEHSTh €CTECTBCHHO-HAYYHBIC METOJbI TO3HAHHS (B
TOM YHCIIe HAOJIIOJICHUE, MOJICITUPOBAHKE, YKCIICPUMEHT)
U OCHOBHBIC OICpAIlMA MBICIUTEIBHOW JESATEIbHOCTH
(cpaBHEeHHUE, KiIacCH(UKAINA) IS U3yYCHUsT BEUIECTB U
XUMUYECKUX PEaKITHii;

pPacKpbIBaTh CMBICI H3y4aeMbIX TMOHATUNA W 3aKOHOB H
MPUMEHSITh 3TU TOHSTUS MIPHU OMKUCAHUH CBOMCTB BEIIECTB
U UX MIPEBpaIICHHUIA;
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(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUC JIOTBI C
xjgopugoM  Oapusi, pasnoxenue ruapokcuaa  memu(Il) mpum
HarpeBaHuH, B3auMOecTBUE xene3a ¢ pacTBopoM cotiu Menu(1l));
U3Y4YeHHE CIOCOO0B pa3jieNieHus cMmecedl (C MOMOIIbI0 MarHuTa,
¢unbTpOBaHUE, BBIAPUBAHUE, AUCTUIUIALMUA, XpomaTtorpadus),
IPOBEJCHUE OYMCTKHU ITOBAPEHHOMN COJIM; HAOIIOJAEHUE U ONHUCAaHUE

pe3y/IbTaTOB IPOBEJCHUS ONBITA, WIIIOCTPUPYIOUIETO 3aKOH
COXpaHECHHS MacChl; CO3/IaHUE MoJenen MOJIEKYT
(1rapocTep;KHEBBIX).

IIpakTHYeckne padoThI:
Ne 1. TlpaBuna pabotel B nabopartopuu U NpUEMBI OOpallleHus ¢
71a00paTOpHBIM 000PYIOBAaHUEM.
Ne 2. Paznenenne cMmeceit (Ha mpuMepe OUYMCTKH MOBAPEHHOM COJIN).
Bbrunciienus:

® OTHOCHUTEJIHHOU MOJIEKYJISIPHON MacChl BEIIECTB;

® MaccoBOW [JOJIM XMMHMYECKOTO JJIEMEHTa IO

COEJIMHEHMUSI.

hopmyie

paznuuarth  (QuU3MUEeCKHe W XUMHUYECKUE  SIBJIICHHS,
OOBSICHATHh HX CYHUIHOCTh C TOYKH 3pPEHUS] aTOMHO-
MOJIEKYJISIPHOTO YUCHUS,

OTIPENETATh MPU3HAKA XUMUUYECKUX PEAKIIUM, YCIOBHUS UX
MIPOTEKAHNS,

OOBSCHATH CYINIHOCTh (PH3UYECKMX W  XHUMHYCCKUX
SIBJICHUH C TOYKU 3PEHUSI aTOMHO-MOJICKYJISIPHOTO YUCHHUS;
KJIACCH(PUIIMPOBATh XUMUYCCKUE peakiuuu (M0 YHUCITy U
COCTaBy pearupyromux 1 00pa3yrouxcsi BeIecTB);
COCTaBIATH  (QOpPMySbI  OWMHAPHBIX  BEIIECTB  TIO
BAJIGHTHOCTH W OTPENENATh BAJIEHTHOCTh MO (dopMyrnam
BEIIECTB;

paccTaBiATh KOAPOUIIUESHTH B YPAaBHEHUAX XUMHUUYECKUX
peaKuuii;

CJIe0BaTh MPABHJIAM TOJIb30BaHUS XUMUAYECKOUN MOCYA0M
U J1abopaTopHBIM 00OPYJAOBaHWEM, a TaKXKe IpaBUIaM
oOpamieHruss ¢  BEIIeCTBAMH B COOTBETCTBHU  C
UHCTPYKIUSMU  TIO0  BBINOJHEHHUIO  Ja0OpaTOpPHBIX
XUMHUYECKHX OTBITOB;

UCIIOJIb30BaTh MPHU BBHINOJHEHUH Y4€OHBIX 3alaHUl U B
MIPOILIECCE UCCIEN0BATENBCKOM AESITEIBHOCTH
Hay4HO-TTONYJISIPHYIO IuTEPATypy XUMHUYECKOTO
COJICpKaHUs, CIIPABOYHBIE MAaTepuajbl, PECypChl CETH
«uTepuery;

BBICTPauBaTh Pa3BEPHYTHIE NMCbMEHHBIE U YCTHBIE OTBETHI
¢ omnopoil Ha nHpopManK0 U3 yueOHUKA U CIPABOYHBIX
MarepuaioB, TpPaMOTHO  HCIOJb30BATh  WU3YUYEHHBIN
MOHSATUHHBIN annapar Kypca XUMHH.

Baxnelimme
MIpPeICTaBUTENN
HEOPraHUYECKUX
BemecTs. (35 4.)

Bo3nyx — cmech razos. Cocras Bo3nyxa. Kuciopon — snemeHT
U TpoCTOe BemecTBO. HaxokIeHue Kuciopoaa B MPHUPOJE,
(dbusznueckre U XMMHUYECKHe CBOMCTBA (peakiuu ropeHust). OKCubl.
[Ipumenenne xucnopoga. CrocoObl TMONyYEHHs KHUCIOpOJa B
nabopatopud M TPOMBINIIEHHOCTH. KpyroBopoT Kuciopoia B
npupojie. O30H — amwIoTponHas Mo upUKaIUs KUCIOPO/Ia.

TermmoBoil 3d(deKkT XUMUYECKOW peakiiy, TEPMOXUMUYECKUE

® DpaCKpbIBaTb CMBICII H3Yy4aCMBbIX MOHATHH U MNPUMCHATD OTH

NOHATHSL TP OMNKMCAHUM CBOWMCTB BEIIECTB U HX
MIPEBPAILICHU;
XapakTepu3oBaTh  (OMHMCHIBATh)  COCTaB  BO3AYXa,

(I)I/I3I/I‘leCKI/Ie 1 XMMHUYECKHE CBOMCTBA KHucJiopoJa, CIIOCOOBI
€ro IIOJy4UCHUA, MPUMCHCHHUC W 3HAYCHHUC B IPUPOAC U
JKHN3HHU YCJIOBCKA,
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ypaBHEHHUS, 9K30- U FIHAOTEPMHUUECKUE peakuuu. TOIIMBO: yroiab u
MeTaH. 3arpsa3HeHHE BO3/yXa, YCHJICHHE MapHUKOBOro 3¢gexra,
paspyLIeHHE 030HOBOIO CJIOS.

Bopopon — »nanemeHt uM mpocrtoe BemecTtBo. HaxoxneHue
BOJIOpOJIa B TpUpoAe, (PHU3MUECKHE W XHMHUYECKHE CBOWCTBA,
MIPUMEHEHHE, CIIOCOObI mofyueHus. Kucioter u comnu.

KonuuectBo BemectBa. Mosb. MonsipHass Macca.  3akoH
ABorazpo.

Monspuasiii 00béM  ra3oB. Pacuérel 1O  XMMHUYECKUM
YPaBHEHUSIM.

®dusnyeckue CBOWMCTBa BOAbL. Boxa Kak pacTBOPUTEIb.
PactBopel.  HachblieHHple ¥ HEHACBIIEHHBIE  PACTBOPBI.

Pacmeopumocme 6ewgecms 6 60o0e. MaccoBasi 0sl BEIIECTBA B
pactBope. XuMHUYecKue CcBoWcTBa BOAbl. (OcHoBaHusa. Ponb
pacTBOPOB B MPUPOJIC U B KU3HH ueloBeKa. KpyroBopoT BOJBI B
npupojie. 3arpsA3HeHue NpUPOIHBIX BoA. OXpaHa W OYHMCTKa
MIPUPOTHBIX BOJI.

Knaccudukanus HeopraHudeckux coeauHeHui. OKCHIBI.
Knaccudukanus ~ okcumoB:  cosneoOpasyromiue  (OCHOBHBIC,
KHCJIOTHBIE, aM(OTepHBIE) U HecosieoOpasyromue. HomenknaTypa
OKCHUIIOB (MEXKAyHapoJaHas W TpuUBHUAIbHAsA). Duznueckue U
XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okcuoB.

OcnoBanms. Knaccudukanus  OCHOBaHMM: MIENOYM W
HEpPaCTBOPUMBIE OCHOBAHHSI. Homenknatypa OCHOBaHMI
(MexayHaponHas W TpuUBHANbHAsA). DU3MYECKHE M XHMHYECKHE
cBoiicTBa OcHOBaHMH. [loyyeHrne oCHOBaHHUIA.

Kucnotel. Knaccudukanusa xucinor. HomeHknaTypa KHUCTOT
(MexxyHapogHas W TpUBUaNbHasi). DU3NYECKHE M XUMUYECKUE
cBomicTtBa kucioT. Pan aktuBHoctu metaiuioB H. H. bekeroBa. Ilo
Jy4€HHUE KUCIIOT.

Conu. HoMmeHkiaTypa coseii (MeXIyHapoaHasi U TPUBUATIbHAS).

dusnyeckue M XUMHUYECKHE CBOMcTBa coJied. [lomydeHue
COJIeH.

I'eneTnueckas
COCIUHCHUH.

CBiA3b MCKAY KJIacCaMu HCOPraHUYCCKUX

CpaBHUBATh PEAKIIMH TOPEHUS U MEIAJICHHOTO OKUCIICHHS,;
cobupath  mpUOOpPHI  [UIA  TOJYYEHHS  KHCIOpOJa

(BBITECHEHUEM BOJIbI U BO3/IyXa);
pacro3HaBaTh OTBITHBIM ITyTEM KHUCIIOPOJI;

UCTIOJIF30BaTh XUMUYECKYIO CUMBOJIMKY JUIS COCTABIICHHS
(bopMyIT BEIIECTB, MOJICKYISIPHBIX YPaBHEHUH XUMHYECKIX
pEaAKLHUIi C yJaCTHUEM KHCIOPOJa;

OOBSICHATh  CYHMIHOCTh  JKOJOTHYECKHUX
CBSI3aHHBIX C 3arPsS3HEHUEM BO3/yXa;

cle0BaTh IMpaBuiiaM 6e30macHOi padoThl B 1a0OpaTOpUU

OpA  WCHOJB30BAHWM  XUMHUYECKOW  TOCYyIbl U
0o0opy/sOBaHUsA, a TaKXkKe TMpaBWwiIaM oOOpalieHus ¢
TOPIOYMMU BEIIECTBAMHU B OBITY;

TUTAHUPOBATh W OCYIIECTBISITh HA MPAKTHKE XHMHUYECKHE
AKCTIEPUMEHTHI, TTPOBOIUTH HAOIIOACHUS, JIENIaTh BBIBOIBI
0 pe3yJIbTaTaM dKCIEPUMEHTA;

PacKpbIBaTh CMBICI U3Y4aeMbIX MTOHITUN M IPAMEHSTH 3TH

npoOem,

NOHATHSI TIPU ONHCAHUM CBOMCTB BEIIECTB U HX
MIPEBPAILICHUI;
XapaKTepHU30BaTh (omHCHIBaTH) buznveckue u
XMUMHYECKHE CBOMCTBA BOJIOPO/IA, CIIOCOOBI €T0 MOTy4eHus,
IPUMEHEHUE;

coOupath npubop ISl MOJIy4eHUs: BOAOPO/Ia;
HCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIMKY JJIs1 COCTaBIICHUS
dbopMy BelIecTB, MOJICKYISIPHBIX YPaBHEHUN XUMHUECKUX
peaxiuii ¢ yuactueM BOJAOPO/Ia;

cle0BaTh MpaBuiiaM Oe30macHoi padoThl B 1abOpaTopuu
OpyU  UCHOJB30BAHUM  XMMHYECKOW  TOCYyAbl U
obopysoBaHUsA, a TaKXke MpaBuWiIaM OOpalieHus ¢
TOPIOYMMHU BEIIECTBAMU B OBITY;

IUTAHUPOBATh U OCYIIECTBIIATH HA MPAKTUKE XUMHUYECKUE
SKCIIEPUMEHTHI, MPOBOIUTH HAOIIOACHUS, AeNaTh BHIBOIBI
10 pe3ybTaTaM KCIIEPUMEHTA;

y4acTBOBATh B COBMECTHOI paboTe B rpymnme
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XHMHYECKHI  JKCIEPHMMEHT:  KayeCTBEHHOE  OIpPE/EICHUE
COJIepKaHUs KHUCIOpOJa B BO3AyXe; TIOJy4YeHHe, coOupaHue,
pacrio3HaBaHHE€ W H3YYEHHE CBOWMCTB KHCJIOpoja; HaOIroneHue
B3aUMO/ICHCTBUS BELECTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHMUSI
W TpeKpalieHusi TopeHust (moxapa); O3HaKOMIIEHHE C 0Opa3maMu
OKCHJIOB M OIMCaHWE WX CBOWCTB; TOJy4eHHE, coOupaHue,
pacmo3HaBaHME€ W M3y4EHHME CBOICTB BOJOpoJa (rOpeHHe);
B3aumojieiicteue Bojgopoma ¢ okcupom wmeau(ll) (BozmoxxHO
WCTIONIb30BAHUE  BUJEOMATEPHUATIOB);  HaOMIOZeHUE  00pas3IoB
BEIIECTB KOJIMYECTBOM | MOJIL, MCCIEIOBAaHHE OCOOEHHOCTEH
pacTBOpeHUsT  BEIIECTB  C  Pa3IMYHOM  pacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE DPACTBOPOB C OINPEACIEHHOW MacCOBOM JAOJEH
pacTBOPEHHOTO BEIIECTBA; B3aMMOJECHCTBUE BOABI C METalJIaMHU
(Hatpuem u KaJIbI[UEM) (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB); OINpeAeIeHNEe PACTBOPOB KHUCIOT U LIeJIoUe ¢
MTOMOIIBIO0 HHAUKATOPOB; HCCIIE0BaHNEe 00pa30B HEOPraHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB; HAOIIOJEHHE HM3MEHEHHUS OKpPaCKU
WHIUKAaTOpPOB B pacTBOpax KHUCIOT U UIEJOYel; H3ydeHUe
B3auMoeiicTBus okcuna Meau(Il) ¢ pacTtBopom cepHON KHUCIOTHI,
KUCIOT C MeETaJUlaMH, pEeaKIuid HEeUTpalu3aluu; IMOJy4eHHE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaUIa APYTUM
W3 pacTBOpa COJIM; pEIIeHHE AKCHEPUMEHTATIbHBIX 33Jad M0 TeMe
«Baxueiimue kjiaccbl HEOPraHUYECKUX COeTUHEHUIN.
IIpakTuyeckue padboTbi:
Ne 3. [Tony4yenue u cobupanue KHCIOPO1a, H3ydeHHUE er0 CBOMCTBR.
Ne 4. TTony4yenue u cobupanue BOJA0poaa, U3yUCHUE €ro CBOKCTB.
Ne 5. [IpuroroBieHue pacTBOpOB C ONPEACIEHHON MacCOBOM JoJe
PacTBOPEHHOTO BEIIECTBA.
Ne 6. Pemienue skcriepuMEHTANBHBIX 3a1a4 1o TeMe «OCHOBHbBIE
KJIACChl HEOPTaHUUECKUX COCAMHEHUI».
Bbruuncienus:
® MOJIEKYJIIPHOM MaccChl BEUIECTBA HAa OCHOBE ATOMHOM MAaccChl
XUMUYECKUX 3JIEMEHTOB;
® MOJIEKYJIIPHON MaccChl KHUCIOpOJa U 030Ha HA OCHOBE aTOMHOM
MacChl XMMUYECKOTO AJIEMEHTA;

PacCKpbIBATh CMBICI U3y4aE€MbIX MOHITHI U IPUMEHSTH 3TH
MOHATHUA, a TaKXe H3YyYCHHBIC 3aKOHBI M TEOPUHU IS
peleHus pacuETHBIX 3a1a4;

BBIYUCIISITH MOJIIPHYIO MAacCy BEIIECTB; KOJHMYECTBO
BELIECTBA, 00bEM I'a3a, MacCy BEILIECTBA;

MPOBOJIUTL Pacy€Thl 1O YPaBHEHUSIM XUMHUYECKUX
peakmuii: KoJu4yecTBa, 00bEMa, MacChl BEIIECTBA 10
WU3BECTHOMY KOJUYECTBY, 00BbEMY, Macce pearcHTOB WIIN
MIPOJIYKTOB PEaKIINU;

BBICTpPanBaTh Pa3BEPHYTHIC MUCbMEHHBIE M YCTHHIE OTBETHI
¢ omopoi Ha WHMOPMAIUIO U3 YICOHHKA U CIPABOYHBIX
MarepuajoB, TPaMOTHO  HCIOJB30BaTh  HM3YyYEHHBIN
MOHATUIHBIN annapar Kypca XUMHH;

PaCKpBIBATh CMBICI U3y4aE€MbIX MIOHITHH ¥ PUMEHSTH 3TH
MOHATHSA TIPU ONHWCAHWH CBOWCTB BEMIECTB M WX
IIpEBpAILCHU;

XapaKTepu30BaTh (PU3MUECKHE W XUMHYECKHE CBONCTBA
BO/IbI, €€ POJIb KaK PAaCTBOPUTEIIS B IPUPOIHBIX IPOLIECCAX;
COCTaBJIATh YPAaBHEHUSI XUMHUUYECKUX PEAKIUI C y4aCTUEM
BOJIbI;

OOBSICHATH  CYIIHOCTh  OJKOJIOTHYECKHX  MPOOJIeM,
CBA3aHHBIX C 3arpsA3HEHHEM MPUPOIHBIX BOJ, CIOCOOBI
OYMCTKM BOJbl OT IpPUMECEH, MEpbl M0 OXpaHe BOJ OT
3arps3HEHUS;

IJIAHUPOBATHh M OCYILECTBIISTh HA MPAKTUKE XUMHYECKUE
9KCIIEPUMEHTHI, MPOBOIUTH HAOIIOJCHHUS, IEJIaTh BBIBOJIbI
10 pe3yjbTaTaM KCIIEPUMEHTA;

cle0BaTh MpaBuiiaM Oe30macHOi paboThl B 1abOpaTopuu
IpU  HCHOJb30BaHUM  XUMHUYECKOW  TOCYIObl U
000pynoBaHNUS;

MPOBOJUTh BBIYUCIECHUS C NPUMEHEHUEM IOHATHUSA
«MaccoBasi J0Ji BEILIECTBA B paCTBOPEY;
KJIaCCH(PHUIIMPOBATh M3ydaeMble BEIIECTBA MO COCTaBY M
CBOMCTBaM;

34




e o00B€Ma, KONMYECTBAa BEIIECTBA Ta3a [0 €ro M3BECTHOMY | ® COCTAaBIATH (OPMYNIBI OKCHIOB, KHCJIOT, OCHOBaHUH,
KOJIMYECTBY BEIIECTBA WIH 00BbEMY; COJIEM W HA3bIBATh MX [0 MEKIYHAPOJIHOU HOMEHKIIATYPE;
® 00BEMOB Ta30B 1O YPaBHECHUIO pPEaKIMM HA OCHOBE 3aKOHA | ® IPOTHO3MPOBATH CBOMCTBA BEIICCTB Ha OCHOBE OOIIUX
00BEMHBIX OTHOIIICHUH Ta30B; XUMHYECKUX CBOWCTB U3y4EHHBIX KJIACCOB/TPYIII BEIICCTB,
® C HCHOJb30BAaHUEM IIOHATHS «MaccoBas JOJA BEIIECTBA B K KOTOPBIM OHH OTHOCSITCS;
pacTtBopey; ® COCTaBJIATH  MOJIEKYJISIDHBIE  YpPaBHEHUS  PEaKLH,
® 10 YPaBHEHUSIM XUMHYECKUX PEAKIIHH. WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA W CIOCOOBI
MIOJTy4EHUST BEIIECTB M3YUYCHHBIX KJIACCOB/TPYII, a TAKKe
MOJTBEPKIAIOIINX TE€HETHUYECKYI0 B3aUMOCBS3b MEXKIY
HUMU,
® [IPOM3BOJNTH BHIYHMCICHUS MO YPAaBHEHUSIM XUMHUYECKHUX
pEaKIHNii;
® [UIAHUPOBATh M OCYIIECTBIISITh HA MPAKTHUKE XUMHYECKUE
AKCIIEPUMEHTHI, TIPOBOIUTH HAOIIOACHMUS, I€TIaTh BBHIBOIBI
M0 pe3yJibTaTaM 3KCIEPUMEHTA;
® ciefoBaTh NnpaBuiaM 06e30macHoi paboTel B 1abopaTopuu
npu HCTOJIb30BAHUH XUMUYECKOW  TOCYIbI u
000pyTI0BaHMS;
®  JCNOJb30BaTh MPH BBHIMOJHEHUU YYEOHBIX 3aJaHUN U B
MIPOLIECCE  HMCCIENOBATENICKON JESATEIbBHOCTH HAY4HO-
MONYJSIPHYIO JINTEPATypy XUMHUYECKOIO COACPIKAHUS,
CIIpaBOYHBIE MaTepHUaibl, pecypcsl cetu «HTepHET;
®  BHICTPauBaTh Pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI
C omopoi Ha MH(POpPMAIUIO U3 y4eOHHKA U CIPABOYHBIX
MarepuaiaoB, TIPaMOTHO  HCIOJb30BaThb  M3YyYEHHBIN
MOHATUWHBIN allnapar Kypca XMMHHU.
[lepuoanueckuit [lepBpie TOMBITKH KIACCU(PUKAIUN XUMUYECKHX D3JIEMEHTOB. | ® PaCKPBIBaTh CMbBICI IEPHOJMUYECKOTO 3aKOHA;
3aKOH U [lonsiTve o rpynmax CXODHBIX JJIEMEHTOB (IEJIOYHbIE U | ® TIOHUMAaTh CYHIECTBOBaHHE MEPUOJIUYECKON 3aBUCHUMOCTHU
[lepuoanueckas [IEIOYHO3EMENIbHbIE  METaJUIbl, TajOreHbl, WHEPTHBIE Ta3bl). CBOMCTB XMMHUYECKUX JJIEMEHTOB (M3MEHEHUE PpaInyCOB
cucremMa DneMeHTbl, KOTOpble 00pa3yloT amQoTepHble OKCUIBl U aTOMOB M JIEKTPOOTPULIATEIBHOCTH) U UX COSAUHEHUN OT
XUMHUYECKUX TUAPOKCHIBI. MOJIOKEHUS B IEPUOANYECKON CUCTEME U CTPOEHUS aTOMa;
anemenToB /. U. [lepuoanueckuit 3akoH. Ileprognyeckas cucteMa XUMUYECKUX | ® YCTAHABIMBAaTh CBSA3b MEXJY IOJOKEHHUEM 3JIEMEHTa B
Menpeneena. snementoB /. WM. MenneneeBa. KoporkonepuogHas u MEPUOINYECKON CHCTeMEe U CTPOCHUEM €ro aToma (cocTaB
Crpoenue JunHHOTIepruoaHas Gopmbl [leprHoaudeckoil CUCTEMBbI XUMUYECKHIX U 3aps sapa, o0IIee YUCIO IEKTPOHOB U pacrpeiesieHue
aTOMOB. aneMeHToB JI. 1. MenneneeBa. [lepuoasl u rpynnel. Ousnyeckuit WX T10 DJIEKTPOHHBIM CIIOSIM);
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XuMu4deckas
CBS3b.
OKHUCIUTEIBLHO-
BOCCTaHOBHTCILH
ple peakuuu (15

).

CMBICI TOPSAKOBOIO HOMEpa,
JJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX szep. M3oTonsl
OnektpoHbl. CTpoeHHUE AMEKTPOHHBIX 000J0YEK aTOMOB TepBbIX 20
XUMUYeCKUX ieMeHToB llepnommueckont cucremer J[. WM.
MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO BJIEMEHTa IO €ro
nosnoxeHuro B Ilepuoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU H3MEHEHHUS pajuyca aTOMOB XUMHYECKHX
JJIEMEHTOB, METANIMYECKUX M HEMETAJUIMYECKUX CBOMICTB IO
rpynmnaM u nepuojaaM. 3HaueHue Ilepuoauueckoro 3akoHa H
[leproguueckoil cucTEMbl XUMUYECKUX 3JIEMEHTOB JJIsi Pa3BUTHS
Hayku 1 npaktuku. /1. 1. MenneneeB — y4€HbIN U TpaXXAaHVH.

Xumunyeckasi cBs3b. KoBasienTHast (HOJsipHAsi U HEMOJIIpHAsT)
CBSI3b. DJIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3J1eMeHTOB. MonHas
CBSI3b.

Crenenp  oxucieHus.  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE

peakuuu. [Ipoueccel okucieHus: 1 BoccTaHOBIEHUS. OKUCIUTENH U
BOCCTaHOBMTEIH.
XUMHYECKHIT IKCIEPUMEHT: u3yuyeHHe oO0Opa3loB BEIIECTB
METAJUIOB M HEMETAVIOB; B3aMMOJEHCTBHE THMIPOKCHIA LIMHKA C
pacTBOpaMM  KUCJIOT W ILeN04Yed; TpPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIUX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakliuu pa3aokKeH!s, COSAUHEHNS).

HOMEpOB Iepuoja U TIPYIIIb

MIPOTHO3UPOBATH XAPAKTEP U3MEHEHUSI CBOMCTB 3JIEMEHTOB
M UX COCIMHEHMH 1O Tpynmam U  TepHojiaMm
Ilepronueckoi CUCTEMBI;

XapaKTEepPU30BaTh XMMHMUYECKHE JIIEMEHTBI TEPBBIX TPEX
MEpPUOJIOB, KaJMsl, KaJbIUsi 1O HX TMOJOXKEHUIO B
ITepnoanueckoii cucreme [1; U; Menneneesa;

CJIEZIOBATH MpaBUiiaM 0e301acHON paboTel B Jaboparopuu
Npyd  HCTHOJb30BAaHMM  XUMHUYECKOW  TIOCYIObl U
000pyTI0BaHMUS;

BBICTpanBaTh Pa3BEPHYTHIC MMCHbMEHHBIE 1 YCTHBIE OTBETHI
¢ omopoil Ha WHMOPMAIMIO U3 YYEOHHKA U CIPABOYHBIX
MaTepuajoB, TPaMOTHO  HCIOJb30BaTh  HM3yUYEHHBIN
MOHATUIHBIN anmnapar Kypca XUMHH;

PacKphIBaTh CMBICT M3y4aeMbIX MOHITHH;

OTIPENIETISATh BUJI XUMUYECKOM CBS3H B COCIMHCHUH;
OTIPENIETISATh CTETICHh OKUCICHHUS XUMHUYECKOTO dJIeMEHTa
o ¢hopMyJie ero COeTMHEHHUSI;
OTIpeNesATh dJJEMEHT (BEIIeCTBO) —
3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIIb,
OOBSACHATH  CYIIHOCTh  IPOLIECCOB
BOCCTaHOBJICHHUS;

COCTaBIIATh DJEKTPOHHBIM OamaHc ¢ y4y€ToM 4wucia
OT/IaHHBIX U MPUHATHIX 3JICKTPOHOB;
COCTaBIISATh ypaBHEHUE
BOCCTaHOBUTEIHHON PEaKIINH;
MCI0JIb30BATh MPHU BHIMOJIHEHUN Y4eOHBIX 3aJaHUI TEKCThI
yueOHHMKa, CIIpaBOYHbIE MaTepuaibl (MEPHOIUUECKYIO
cucremy xumudeckux dneMeHtoB JI; W; Menneneesa,
TaOIUIly pacTBOPHUMOCTH KHCJIOT, OCHOBaHUI U coleil B
BOJIE, AJIEKTPOXUMUYECKUH PsJl HAPSHKEHUN METaIOB)
UCIOJIb30BaTh NPU BBINOJHEHUH Y4YEOHBIX 3a/laHuil U B
MpOLIECCE MCCIIEIOBATENLCKOM IESITEIbHOCTH HAay4HO-
MNOMYJSIPHYIO JINTEPATypy XUMHUYECKOrO COAEpKaHUs,
CIIpaBOYHbIE MaTepuabl, pecypcol cetu «HTepHeTY.

OKHCIINTCIIb H

OKHCJICHHUA u

OKHUCJINTCIIbHO-
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KonndecTBo yueOHBIX YaCOB Ha TEMY MOXKET BapbHUPOBATHCA Ha YCMOTPEHUE YUUTENS, HEU3MEHHBIM OCTAaETCs o01iee
KOJIMYECTBO 4aCOB Ha BECh T'OJl. 3 PE3EPBHBIX yPOKA IIPEAHA3HAYECHBI 711 CAMOCTOSATEIBLHOIO PACIIPEACIICHHAS YYUTEIIEM KOJINYECTBA
4acoB Ha TEMAaTUYECKHUI KOHTPOJIb, Ha 00yYEHHUE MOJITOTOBKE 3JIEMEHTAPHBIX yYEOHBIX IPOEKTOB, HA PA3BUTHE YMEHUS MOJIb30BATHCS
CIIPABOYHOI JINTEPATypOM, B TOM YHCIIE B 3JIEKTPOHHOU (hopme U B ceTh « THTEepHETY.

10 xiace

(2 4. B Henes110, Bcero 68 4., u3 HUX 4 4. — pe3epBHOE BpeMs)

Paznennl
NporpamMmbl, 1
KOJIHNYECTBO
JacoB,
OTBOJAUMOE Ha
HX M3y4YeHHe

OcHoBHOE CoaecpiKaHue

OcHOBHbBIE BHJBI AeSITEJIbHOCTH oﬁyqamumxcn

BemiectBo
XUMHUYECCKast
peakmus. (15 4.)

n

[Tepuonnueckuii 3akoH. [leproauueckas cuctreMa XMMHYECKUX
anemenToB /[. . MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH
B HW3MEHEHUU CBOMCTB XUMHYECKHX D3JEMEHTOB INEPBBIX TPEX
MEPUOJOB, Kalus, KalblUs M WX COCIUHEHUH B COOTBETCTBUH C
MOJIO)KEHUEM 3JIEMEHTOB B [lepronueckoil cucteMe U CTpOCHUEM
UX aTOMOB.

Crpoenue BemecTBa: BHIbl XMMHUYECKON CBSI3H. THUIBI
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT
TUIA KPUCTAIUIMYECKON PEIIETKHU U BU/Ia XUMUYECKOM CBA3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIECTB
(MexTyHapoHas U TPUBHANIbHAS). XUMUYECKUE CBOMCTBA BEILIECTB,
OTHOCSIILIUXCS K PA3JIMYHbIM KJIacCaM HEOPraHMYECKUX COCUHEHU,
TE€HETUYECKasl CBSI3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanuss XUMHYECKUX peakUMid 1O  Pa3IMuHbIM
MpU3HAKaM (I10 YUCITy ¥ COCTaBYy YYaCTBYIOLIUX B PEAKIIUU BEIIECTB,
no TerioBoMy 3G (deKTy, Mo U3MEHEHHUIO CTENeHEH OKHUCICHUS
XUMHUYECKUX  DIEMEHTOB, IO OOpaTUMOCTH, TIO  y4YaCTHIO
Karajan3aTopa). DK30- u SHIOTEPMUUYECKHE peakuuu,
TEPMOXUMHUYECKUE YPAaBHEHHUS.

[Tonsitne o ckopoctu XuMuyecko peakiuu. [loHsTHE 00
00paTHUMBIX U HEOOpaTUMBIX XUMHUYECKHX peakmusx. l[lonartue o

XapaKTepU30BaTh XUMHUUYECKHE DJIEMEHTHI TMEPBBIX TPEX
MEepPUOJIOB, Kallusg W KalblMi IO WX TOJIOKCHUIO B
ITepuonnueckoit cucreme /l; 1; Menneneena;
KIaccu(puIMpoBaTh W Ha3blBaTh  HEOPraHUYECKHE
BEIIIECTBA M3yYEHHBIX KJIACCOB;

ONMCEIBATL OOIMEe XMMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TMTOATBEPKIaTh CBOMCTBA MPUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHUN XUMUYCCKUX PEaAKIIHi;

OmpenensATh  BHJ  XHMHYECKOW  CBSI3M U
KPUCTAJUTMYECKOU PeETKH BEIIECTBA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
CTPOCHHS;

pPacKpbIBaTh CMBICT HM3Y4aeMbIX MOHSATHI U MPUMEHSTH
ST TIOHATHUS TPU ONHMCAHWM CBOWCTB BEIIECTB U HUX
MIPEBPAILICHUI;

KJIaCCU(PUIIMPOBATh XUMHYECKUE PEAKIIUHU 10 PA3TUIHBIM
MIpU3HAKaAM;

YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOU
PEaKIuu OT Pa3IUYHBIX (PaKTOPOB;

MIPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX;

THII
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TOMOTEHHBIX U TE€TEPOreHHBIX peakuusix. [lonamue o xumuyeckom
pasHosecuu. Daxmopul, GiUAOWUE HA CKOPOCHMb XUMUYECKOU
pearyuu u nOLOAHCEeHUe XUMUYECKO20 PABHOBECUS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, SJICKTPOHHBIN
OaslaHC OKHMCIIUTEIHLHO-BOCCTAHOBUTENIbHOM peakiuu. CocTaBieHUE
YpaBHEHUN  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUUA  C
KCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OaiaHca.

Teopust IMEKTPOIUTUYECKON AUCCOIUALUU. DJIEKTPOJIUTHI U
HEINeKTPOoJUThl. KaTtuoHbl, aHWOHBL. MeEXaHW3M JTUCCOIUAIIUU
BEIIECTB C pa3JIMYHBIMU BHJAMH XUMHUYECKOW CBs3u. CTeneHb
muccoranu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakuun umoHHOro OoOMeHa. VYcCllOBUS TNPOTEKaHWsI pPEaKIMM
WOHHOTO OOMEHa, TMOJHBIE W COKpalIEHHbIE WOHHBIC ypPaBHEHHS
peakuuii. CBoOHCTBa KHUCIOT, OCHOBAHMH M COJIEH B CBETE
MpEJICTaBICHUIN 00 ANEKTPOTUTUYECKOU JIUCCOITHAITH.
KadectBenHnsie peakuuu Ha HOHBI. [lonamue o eudponuze conell.
XUMHYECKHN JKCHEPUMEHT. O3HAaKOMIICHHE C  MOJCISIMU
KPUCTAJUTMYECKUX PEIIETOK HEOPTaHWUYECKUX BEIIECTB — METAJIOB
W HeMeTayioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB (XJIOpHIa
HaTpusi); WCCICIOBAHUE 3aBHUCHUMOCTH CKOPOCTH XHUMHUYECKON
peakuu OT BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB; HCCICTOBAHNE
ANEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIHAITTN
KHCJIOT, Ieno4Yedl W cojedl  (BO3MOXHO  HWCIOJIb30BaHUE
BHJICOMATEPHAJIOB); IPOBEJCHHUE OIBITOB, WJUTFOCTPUPYIOITUX
MPU3HAKKA TIPOTEKAHHWS PEaklnii HOHHOTO oOMeHa (0Opa3oBaHHE
ocajJka, BbIJIEJICHUE Traza, oOpa30BaHHWE BOJbI); OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakumii  (rOpeHHWe, peakIuu  Pa3JI0KEHHUS, COCAMHCHUS);
pacro3HaBaHUE  HEOPraHWMYECKHUX  BEIIECTB  C  I[OMOIIBIO
KaueCTBCHHBIX PEaKIUi Ha WOHBI, PEUICHHUE SKCIICPUMEHTAIBHBIX
3a/1a4.

IIpakTnyeckne padoThI:
Ne 1. PenieHue skcriepuMeHTANIBHBIX 3a4a4 [0 TEME.
Boruucienus:
® KOJIM4YeCTBa BelIecTBa, OOBbEMAa M MacChl pPEareHTOB WM

OIIpe/IeTsATh OKUCIUTENbL U BoccTaHOBUTENb B OBP;
COCTABJIATH AICKTPOHHBIIN OaJlaHC peaKIni;

MMPOU3BOANTDH BBIYUCIICHHA 10 XUMUYCCKHUM YPABHCHUSAM,
PACKpPBIBATH CMBICIT U3Yy4aCMbIX HOHﬂTHﬁ, a TaKKC CMBICJI
TEOPHUH AMEKTPOIUTUIECCKON TUCCOITUAIINN;
OOBSACHATH IPHUUYUHBI  BJIEKTPONPOBOJAHOCTH
pPacTBOpOB;

COCTABJIATH YPAaBHCHHA JUCCOLIMAINHN KUCJIOT, IIIGJ'IOLIGI;'I n
COJIEH, TTIOJTHBIE

n COKpaHIéHHLIG HWOHHBIC YPABHCHUA XUMHUYCCKUX peaKHI/Iﬁ
HOHHOT0o 0OMeHa;

IJIAaHWUPOBATh U OCYHICCTBJIATE HAa MPAKTUKEC XHUMUUYCCKUC
OKCIICPUMCHTHI, TPOBOAWUTH Ha6J'IIOJIeHI/I$I, JcJIaTh BbIBOAbI
0 pe3yJIbTaTaM dKCIEPUMEHTA;

clIeI0BaTh MpaBuiIaM 0e30macHOi paboThl B J1aOOPATOPHUH
npu HCITIOJIB30BaHUU XUMHUYECKOUI MOCyabI n
000pyT0BaHMS;

MPOM3BOIUTH BHIYUCIICHUS M0 XUMHUYECKUM YPaBHEHUSM;
BBICTpPAauBaTh pa3BEPHYThIE MHUCHMEHHbIE U YCTHBIE
OTBETHl C OmOpoil Ha uHOpMAIUIO U3 Y4YeOHHWKA W
CIPaBOYHBIX MaTepHajoB, TIPaMOTHO HCIIOJIb30BATh
M3YYCHHBIN NOHATUWHBIN anmapaT Kypca XUMUU;
UCIIOJIb30BaTh MPH BBIMOJHEHUU y4eOHBIX 3a/JlaHUi U B
MPOLIECCE HCCIIEIOBATEIbCKON JIEATEIbHOCTH HAy4YHO-
HNOMYJSIPHYIO  JIMTEPATYpy XUMHUYECKOTO COJAEp KaHMUs,
CIIPaBOYHBIE MaTepUabl, pecypchl ceTd «HTepHeT.

BOJHBIX
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MPOJIYKTOB 10 YPABHEHUSAM XUMHYECKUX PEAKLIUI;
® 110 YPaBHCHUSIM XHUMHUYECKUX PEAKIIUU.

Hemeramiel u ux
coequnaenus. (35

9.)

OOmast xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble CTeneHu okucieHus. CrTpoeHue u
¢u3nveckue CBOMCTBA TPOCTHIX BEHIECTB —  TaJOTCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe Xiopa (B3aMMOJCUCTBHE C
MeTajulaMH, HeMeTaulaMH, Imenodamu). XiopoBoaopoa. CoisHast
KHUCIIOTa, XMMMYECKUE CBOMICTBa, NOJy4EHUE, IPUMEHEHHE.
[elictBue xJjiopa W XJOPOBOJAOpPOJAa Ha OPraHU3M YEJOBEKa.
Baxwueiimmne Xaopuabl 1 KX HAXO0KIECHUE B IPUPOJIE.

OO6mas xapakrepuctuka meMeHToB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHUS aTOMOB, XapaKTE€PHbIE CTETIEHU OKUCIICHHUS.

Crpoenue u Qu3nyeckre CBONCTBA MPOCTHIX BEIIECTB — KHUCIIO
pona M cepbl. AIJIOTPONHBIE MOAU(PHUKAIMU KUCIOPOAAa U CEPBI.
XuMudeckue cBoicTBa cepbl. CepoBOIOPOI, CTpOEHUE, (HhU3HIECKIE
U XUMHYeckue cBoicTBa. OKcHIbl cepbl Kak IpelICTaBUTENH
KHCIIOTHBIX OKCHI0B. CepHasi KUCIIOTa, (pu3nueckue U XUMHUYECKHe

cBoiicTBa (oOmmMe Kak TPEACTAaBUTENS Kiacca KHCIOT |
cnenuduueckne). XUMHUYECKHE PEaKIUHU, JeKallue B OCHOBE
MPOMBIIIJICHHOTO  cloco0a  IMOJYY4EHUsT  CEePHOM  KHCIIOTHI.

[Tpumenenne. Coau CEpHOM KHUCIOTHI, KaU€CTBEHHAs pEaKIUs Ha
cynb(dar-non. HaxoxxneHue cepbl U €€ COCAMHEHHA B TIPUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAloMIeH Ccpeabl COCAUHEHUSIMU
cepbl (KUCJIOTHBIE MO, 3arps3HEHHE BO3AyXa M BOJOEMOB),
CHOCOOBI ero Mpea0TBPAIICHHUS.

OO6mras xapaktepuctuka eMeHToB VA-rpymibl. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTEePHbIE CTETIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B MpUupoje, Gu3nuecKue U XuMU4YecKue
cBoiictBa. KpyroBopot a3ora B npupoje. AMMHAK, ero (GU3nYecKue
U XHMHUYECKHE CBOWCTBA, MoiyueHue u npumeHenue. Couu
aMMOHHUSI, UX (U3NYECKUE U XUMUYECKHE CBONCTBA, MPHUMEHEHUE.
KauecTtBenHas peakius Ha MOHbI aMMOHHUS. A30THasl KUCJIOTa, €€
noyyueHue, (U3MYeCKue W XHUMHYECKHe CBoiicTBa (oOmime Kak
MIpe/ICTaBUTEINsI Klacca KUCIOT U crienududeckue). Mcnonbp3oBanue
HUTPATOB M COJICH aMMOHMSI B KAaUeCTBE MHUHEPAIBbHBIX yI0OpEHMIA.

OOBSCHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
HEMETAUIOB M WX COCAMHEHWHA B TMIpelesax Majbix
NIEPUOJIOB U TIaBHBIX MoArpymi Ilepuoudeckoii cucTeMsl
XUMHYECKHUX 3JIEMEHTOB C Y4ETOM CTPOSHHS UX aTOMOB;
XapaKkTepu30BaTh (U3NYECKUE M XUMHYECKHE CBOMCTBA
NPOCTBIX BEIIECTB TaJOrCHOB (Ha NpUMeEpe XJIopa) M
CJIOKHBIX BEIIECTB (XJIOPOBOJOPOJA, XJIOPHUIA HATpPHS),
crocoObl WX TIONydYeHHs, MPUMEHEHWE M 3HAa4YCHUE B
NPUPOJIC U )KU3HU YEJI0BEKa;

OTIpE/ICISITh TAJIOTEeHHU I-IOHBI B PaCTBOPE;

TUTAHUPOBATh M OCYIIECTBIIATh HAa MPAKTUKE XUMHUECKHUE
AKCTIEPUMEHTHI, TIPOBOJANTH HAOIIOJACHNUS, JICTIATh BBIBOIBI
0 pe3yJIbTaTaM dKCIEPUMEHTA;

OOBSCHATB O0IIHE 3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB
31eMeHTOB VIA-Tpynmbl M HMX COEQUHEHUN C Y4ETOM
CTPOEHHUS UX aTOMOB;

XapaKkTepu30BaTh (U3NYECKHE U XUMHUYECKUE CBOMCTBa
IPOCTOr0  BelecTBa cepbl M €€  COEJUHEHUH
(cepoBoiOpOsia, OKCHJIOB CE€pbl, CEPHOHW KHUCIOTHI,
cynb(daToB), CrmocoObl WX TMOJy4YEHUs, MPUMEHEHUE |
3HA4YEHUE B IPUPOJIE U KU3HH YEJIOBEKa;

OIpe/IeNATh HAIM4YKe Cylb(aT-MOHOB B PacCTBOPE;
OOBSICHATH  CYIIHOCTb  O3KOJIOTMYECKUX  IpoOieM,
CBSI3aHHBIX C IEPEepabOTKOI COETMHEHUH CEpbI;
OOBSCHATD 00IIKE 3aKOHOMEPHOCTH B U3MEHEHUU CBOUCTB
3JIEMEHTOB

VA-rpynnsl 1 UX COEIMHEHHUH C Yy4ETOM CTPOEHHS HX
aTOMOB;

XapakTepu3oBaTh (U3NYECKUEe U XUMHUYECKUE CBOMICTBa
IPOCTBIX BeLIECTB a3oTa M ¢ochopa U UX COECTUHEHUH
(aMMuaka, cojieil aMMOHHS, a30THOM KHCIIOTBI, HUTPATOB,
okcuna pocdopa(V) u dpocdopnoit kucinotsl, pochaTos),
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XUMHUECKOE 3arpsi3HEHHE OKpYXArolled cpelbl COeAMHEHUSIMU
a30Ta (KUCIIOTHBIE JOXKIW, 3arpsS3HEHHE BO3/1yXa, IIOYBBI U
BOJIOEMOB).

docdop, ammorpornHbie MoAHUKAITUN Pochopa, PU3NISCKUE U
xumudeckue cpoiictBa. Okenn pochopa(V) u hocdopnas kucnora,
¢bu3nveckne 1 XMMUYECKUE CBOICTBA, mosrydeHue. Vcrnoip3oBanme
¢docdaToB B kKauecTBe MUHEPATBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHToB [VA-rpynnel. Oco6eHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIE CTETICHNU OKHCIICHUSI.

VYraepoxa, amIoTpomHbIE MOAM(DUKAIMU, pacTPOCTPAaHEHUE B
npupose, ¢GusMueckue M XUMHUYECKHE CBOWCTBA. AjacopOuus.
KpyroBopor yrmepoga B mpupone. OKCHABI yrieponma, WX
bu3nveckne W XMMUYECKHE CBOWCTBA, JIEHCTBHE Ha JKHUBBIC
OpraHu3MBI, OJTYYEHHUE ¥ IPUMEHEHHE. DKOJIOTHUECKHEe TPOOIEeMBI,
cBs3aHHBIE C okcuaoM yriaepona (IV); rumotesa rnoGanbHOTO
MOTETJIEHUS KJIMMaTa; TapHUKOBBIN A (dekT. YTosabpHas KuciaoTa u eé
CONMM, WX (HU3MUECKHE M XUMHUYECKHE CBOWCTBA, IOJYYCHHE W
npuMeHeHne. KauecTBeHHass peakuuss Ha  KapOOHAT-HOHBI.
Hcnonbs3oBaHne KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO35HCTBE.

IlepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O
COEJMHEHUAX yriiepoda (MeTaH, 3TaH, TWJICH, alleTUJIEH, 3TaHOJ,
IIIMLEPUH, YKCYCHAs KUCII0Ta). MXx cocmag u xumuieckoe cmpoeHue.
[lonsiTue 0 OHONOrMYECKM Ba)KHBIX BELECTBAX: >KMpax, Oenkax,
YIJIEBOJAX — M HUX POJIM B JKU3HU 4eJoBeKa. Mamepuanvhoe
€OUHCMBO OP2AHUYECKUX U HEOPSAHUYECKUX COeOUHEHUI.

Kpemuuii, ero ¢pusndeckue 1 XMuMUUECKUE CBOMCTBA, NOTyUYeHHE
u npumeHenue. CoenuHeHuss KpeMmHus B npupozge. OOwmiue
npeacrasieHus 06 okcuae kpemuus (IV) m kpeMHueBoi Kuciore.
Cunukatel, MX  HCIOJIb30BaHME B OBITY,  MEAMLUHE,
IPOMBIIUICHHOCTH.  Baojicneliwue cmpoumenvHbie Mamepuanbl.
Kepamuka, cmekno, yemenm, Oemon, dwcenezobemon. Ilpobremvl
0e30nacnoco  UCNONIL308AHUA CMPOUMENbHLIX MAMepPUanos 8
NOBCEOHEeBHOU HCUHU.

XHMHYeCKHUIl IKCIePHUMEHT: U3ydeHHe 00pa3i0B HEOPraHUIECKUX

crocoObl WX TOJyYeHHs, MPUMEHEHHE M 3HAYCHUE B
IIPUPOJIE U )KU3HU YEJIOBEKA;

OTIpE/ICIATh MOHBI aMMOHUS U (hoCcdaT-uOHBI B PaCTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTMYECKMX  MpodieMm,
CBSI3aHHBIX C HAXO0XJICHUEM COEIMHEHMI a30Ta u ¢ocdopa
B OKPYXAaIOIIEH Cpeae;

00BACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
aneMeHToB IVA-rpynnbel U MX COEIMHEHUH C Yy4ETOM
CTPOEHUS UX aTOMOB;

XapakTepu30BaTh (PU3NYECKHE U XUMHUYECKHE CBOICTBA
MPOCTBIX BELIECTB YIIIepoJa U KPEMHHUS U UX COEIUHEHUM
(OKCUIOB yryiepoja, YroJIbHOW KHUCJIOTHI, KapOOHATOB,
OKCHJA KPEMHHMs, KPEMHHEBON KHCIOTbI, CHIJIMKATOB),
CrocoObl UX TMOJy4eHHs, NMPUMEHEHHE W 3HAYCHHE B
MIPUPOJIE U KU3HU YEJIOBEKa,

OTIPENeNATh KapOOHAT- U CUIIMKAT-UOHBI B PaCTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTMYECKHX  MpoodieMm,
CBA3aHHBIX C HAaXOXKJIEHUEM YIVIEKHCIOTO Tas3a B
OKpY>Karolleu cpee;

WJLTIOCTPUPOBATh B3aUMOCBSI3b HEOPraHUYECKUX
COCIMHEHUH YIiiepoJa U OPraHu4eCKHUX BEIIECTB;
IUTAHUPOBATh U OCYILECTBIIATh HA MIPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTBI, IPOBOAUTH HAOIIOACHUS, JeTIaTh BbIBOIbI
II0 pe3yJbTaTaM 3KCIIEpUMEHTA;

CcJIeZIoBaTh MpaBuiiaM 0e30MacHOi paboThl B 1abopaTopuun
IPU  HCIOJIB30BAHMM  XMMHMYECKOM  MOCYOpl U
000opynoBaHuUS;

IIPOU3BOJUTH BBIYMCIICHUS 110 XUMUYECKUM YPAaBHEHHUSM;
BBICTPAUBaTh Ppa3BEPHYTbIE IHCBMEHHBIE U YCTHBIE
OTBETHl C ONOpoil Ha HHPOpPMaLUIO U3 ydyeOHUKA U
CIPAaBOYHBIX MAaTEpPHAIOB, TIPaMOTHO  MCIIOJIB30BATh
U3Y4YCHHBIN MOHATUIHBIN alapaT Kypca XUMUU;
UCIOJIb30BaTh MPHU BBINOJHEHUM Y4eOHBIX 3aJaHUN U B
IIPOLIECCE HCCIIEIOBATENIbCKON  IEATENBHOCTH HAy4dHO-
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BEIIECTB, CBOMCTB COJIIHOW KHCJIOTHI; MPOBEJICHUE KAaYECTBEHHBIX
peakumii Ha XJIOPUA-WUOHBI ¥ HAONIONEHHE TPU3HAKOB HX
MPOTEKAHMsI; OMBITHI, OTpaXarouiue (U3NYecKrne M XUMHUYECKHE
CBOMCTBA raJIOTEHOB M UX COEAMHEHUHN (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHUAJIOB); O3HAKOMJICHHME C oOOpasliamMu  XJOPHUIOB
(rajoreHusioB); O3HaKOMJIEHME ¢ oOpa3mamMu cepbl H €€
COEIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BAHUE BMJIEOMATEPUATIOB);
HaONIOZICHUE TIpollecca OOYIJIMBaHUSA caxapa MO JIeWCTBUEM
KOHLIEHTPUPOBAHHON CEpPHOM KHUCIIOTHI, HM3y4YEHUE XHUMHUYECKHUX
CBOMCTB  pa30aBIEHHOM  CEpHOM  KUCJIOTBI,  INPOBEJIEHUE
KaueCTBEHHOM peakuuu Ha cyiab(paT-uOH U HaONIO/IeHUE MpHU3HAKa
e€ MpoTeKaHMsl; 03HAKOMJIEHHE C (PU3MYECKUMU CBOWCTBAMHU a30Ta,
dbochopa uW WX coemMHEHHH (BO3MOXHO  HCTOJB30BaHHUE
BHJIeOMaTEepHUaNoB), 00pa3laMu a30THHIX U (POCHOPHBIX YA0OpeHuit;
MoJlyueHue, coOupaHue, paclio3HaBaHWE M M3YYEHHE CBOMWCTB
aMMuaKa; IpoBeJIeHNE KaueCTBEHHBIX peaklUii HA MOH aMMOHUS U
dbochar-noH W W3ydyeHWE  TPHU3HAKOB HMX  MPOTEKAHHS,
B3aMMOJICMCTBHE KOHIIEHTPUPOBAHHOW a30THOU KUCIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHHUE BHIEOMATEPUANIOB); H3yUE€HUE MOETEH
KPUCTAJUTMYECKUX  pemeéTok  anmasa, rpadura, QyiepeHa;
03HAaKOMJICHHE C MPOLIECCOM aACOPOIMU PACTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTUBOTra3a; MoJydyeHHe,
coOupaHue, pacro3HaBaHUe U U3y4eHHE CBOMCTB YIIEKUCIIOrO rasa;
MIPOBE/ICHUE KaUeCTBEHHBIX peakluii Ha KapOOHAT- U CUIIMKAT-HOHBI
U U3Yy4YEeHHE TMPHU3HAKOB UX TMPOTEKAHUS; O3HAKOMIJIEHHUE C
MIPOTyKIIHEH CHJIMKATHOM MIPOMBIIIJIEHHOCTH; pelieHue
SKCMIEPUMEHTAJIBbHBIX 3a/1a4 10 TeMe «BaxkHeire HeMeTallsIbl U UX
COCIUHEHUS.
JdemoHcTpanum:
e Buneomarepuanbl: TajJoOreHbl U UX COSTUHEHUS.
e (OO0pa3ubl XJIOPUJIOB.
o Kosutekuuu (BUieOMaTepuasl): cepa v €€ CoeIMHEeHHU.
e OOyriuBaHue caxapa MOJ JI€HCTBUEM KOHIIEHTPUPOBAHHOMN
CEpPHOM KUCIIOTBHI.
o Kosekuuu: ¢ochop M uxX coeauHeHus. BzaumoneiicTBue

HNOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEP KAHMS,
CIIPaBOYHBIE MaTEpUabl, pecypchl ceTu «HTepHE».
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KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
e Mojenm KpUCTAIMYECKMX pemETOK — anmMasa,
MOJICKYJBI (yJuIepeHa.
e AjzcopOuus pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM.
[IpoTusoras.
e Buneomarepuanbl: CUIIMKAaTHAs IPOMBIIIIEHHOCTb.
o Mojenu MOJIEKYy OPraHUYECKUX BEIECTB.
IIpakTnuyeckune padoThl:
Ne 2. Tlony4yeHnue constHOM KHUCIOTHI, U3ydeHUE €€ CBOWCTB.
Ne3. [Nonyuenne ammuaxa, U3y4eHHe €ro CBOMCTB.
Ne4. Tlonmyuenue yraekucnoro rasza. KadecTBeHHas peakius Ha
KapOOHAaT-UOH.
No5. Pemrenne skcriepuMeHTaANbHBIX 33/1a4 10 TeMe «HemeTamiby.
Bbrunciaenus:
® 10 YpPaBHEHUSM XUMUYECKUX PEaKIIii, €CIIU OJIUH U3 pEareHTOB
JIaH B U30LITKE;
® 00BEMOB Ta30B IO YPaBHEHUIO pPEaKIMM HAa OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUI ra30B;
® [10 YPAaBHEHUSM XMMUYECKUX PEAKIIUIL;
MAaCCOBOM JIOJIM BBIXOJIAa TPOIYKTA PEAKIUU;
® [10 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, €CJIU OJINH U3 PEareHTOB
JIaH B BUJIE BOJIHOI'O pacTBOpPa C U3BECTHOM MAaCCOBOM J0JIEeH

rpadura,

MeTtanis!l 1 ux
coenuHeHUs. (9

9.)

OO6m1as xapaKTEepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA
OCHOBAaHMU UX NoJioxkeHus B [leproanueckoit cucreMe XMMUYECKUX
snementoB JI. M. MenneneeBa u ctpoeHusi atomoB. CTpoeHue
METAaJIOB. MeTammyeckas CBSI3b n MeTaJuTnyecKas
KpHUCTa/UIMYECKas pemeTKa. IIEKTPOXUMUYCCKUN psii HANIPSKEHUH
MeTaj 10B. DU3HUeCcKre H XMMHYECKHE CBOMCTBA MeTa/ioB. O0II1e
CHocoObl MoyiydeHuss MeTauioB. [IoHSATHE O KOppO3UM METalIoOB,
OCHOBHBIE CITOCOOBI 3amUThl MX OT Koppo3uu. CruiaBbl (CTajb,
Yyr'yH, JIOPAIOMUHUNA, OpoH3a) W HUX NpPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

[llenounble MeTayuibl: moJIokeHHe B llepuoanueckoin cucreme
xumudeckux annemeHToB J[. . MeHneneeBa; CTpoeHHE X aTOMOB;
HaxoXJAeHue B npupoae. Ouzndeckne U XMMUYecKre CBOMCTBA (Ha

PacKpbIBATh CMBICI H3y4aeMbIX MMOHSATHI U IPUMEHSTh 3TH
MNOHATHUSI TPU ONHCAHUM CBOMCTB BEUIECTB U HX
MIPEBPAILICHUI;

00BACHATH 0011I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3JIEMEHTOB-METAIIJIOB ¥ UX COEIMHEHUH C y4ETOM CTPOCHHS
UX aTOMOB;

XapakTepu30BaTh CTpOEHHE METaJlIOB,
dbuznyecKkue 1 XuMUYECKHe CBOMCTBA METAIJIOB;
XapaKTepu30BaTh OOIINE CIIOCOOBI MOJIY4YEHUSI METAIIJIOB;
00BSACHATH 00IITME 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB
3JIEMEHTOB-METAUIOB B Tpylmax M HMX COEIMHEHHH C
Y4E€TOM CTPOECHHS UX aTOMOB;

o0rue
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npuMepe HaTpust U Kayusi). OKCHIBI U TUJIPOKCUIBI HATPUS U KaJIusl.
[IpumeHeHne MEeTOYHBIX METAIUIOB U UX COCITUHEHUH.

[enouyno3eMeIbHBIC METAJIbl MATHUM M KaJIBIIMI: IOJIO0KECHHUE B
[leppuonuueckoit cucreme XuMHYecKux anementoB [l .
MennerneeBa; CTPOEHHE HX AaTOMOB; HAXOXKJICHUE B MPHUPOJIE.
@u3nyeckue M XUMHUYECKHME CBOMCTBA MarHusi M KaJbLHs.
Baxneiimne coenuHeHus Kanblus (OKCHA, THUIPOKCHA, COJIN).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMS.

AmoMuHMil:  mosnoxenue B Ilepmoamueckoil  cucreme
xumuueckux anemeHtoB J[. WM. MeHnaeneeBa; CTpoeHHE aToma;
HaXxoXJeHue B mpupoje. Pu3MYecKue W XUMHUYECKHE CBOMCTBA
amroMuHus. AM@oOTepHbIE CBOWCTBA OKCHJAa U THUIPOKCHIA
AITIOMUHUSL.

Kenezo: nonoxenune B Ilepuoanueckoil cucremMe XUMHYECKUX
snementoB JI. M. MenzeneeBa; CTpoeHHE aTOMa; HAXOXKJCHHE B
npupojie. Gusnyeckne U1 XMMUYECKHE CBOMCTBA kene3a. OKCUpL,
ruapokcuabl u conu xenesa(ll) u xxenesa(Ill), ux cocras, cBoiicTBa
U MOJTyYECHHUE.

XUMHYECKHIT IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3IlaMu MeTal-

JOB W CIUIaBOB, HX (DM3HMYCCKUMH CBOWCTBAMH; H3yUCHHUE
pe3yJIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEpPHAJIOB), OCOOCHHOCTEH  B3aWMOJCHCTBUSA  OKCHIA
KaJIbllUsl HM HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HMCCICAOBAHUE CBOWCTB JKECTKOHM  BOJIBI;
Iporecca TOPeHUs XKee3a B KUCIopo1e (BO3MOKHO HCITOJIb30BAHKE
BUJICOMATEPHAIIOB);  NPH3HAKOB  IMPOTCKAHUS  KAuyeCTBEHHBIX

peaknuii Ha MOHBI (MarHusl, KaJIbIHsI, ATFOMUHUS, IMHKA, skene3a(ll)
n sxkeneza(Ill), memu(Il)); HaOmromeHHe W omMHUCaHUE MPOIECCOB
OKpalllMBaHUsl IUIAMCHM WOHAMH HATPUs, KaJUus M KaJbIHs
(BO3BMOXKHO HCIIOJIb30BAaHHE BHCOMATCPUAIIOB); HCCIIEIOBAHHE
aM(OTEPHBIX CBOMCTB r'UIPOKCH/IA ATFOMUHUS U THIPOKCHU/IA [IMHKA;
pellieHrne OJKCIEepUMEHTANbHBIX 3amad 1o Teme «BaxHeimue
METaJUTBI U UX COCMHEHUSD.

JdeMoncTpanum:

o (O3HAaKOMJICHHE C 06pa3uaMH MCTAJJIOB M CIIJIaBOB, HX

XapaKTepu30BaTh (PU3NYECKUE M XUMHUYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB METAJUIOB U UX COCIMHEHHM (OKCHIIOB,
TUAPOKCUIOB,  COJEH), CmocoObl HMX  IMOJyYeHUs,
MPUMEHEHUE U 3HAYEHHUE B IPUPOJIEC U )KU3HU YEJIOBEKA;
pacrno3HaBaTh ¢ NOMOIIbIO KAYECTBEHHBIX PEAKIIMH MOHBI
METaJUIOB (MarHus, aJJlOMUHMS, IUHKA, JKeJie3a, MEH);
OOBSCHATH 3aBUCHUMOCTh (DU3MYECKUX CBOUCTB METAIIIOB
OT BUJIa XUMHUYECKOM CBSI3U MEXKYy UX aTOMaMHu;
HaONIOMaTh M ONHCHIBATH XUMHUYECKHE PEAKIHH C
MMOMOIIBI0 €CTECTBEHHOTIO SI3bIKA U SI3bIKa XUMUM;
HaOMIOAATh  JEMOHCTPUPYEMBIE U CAMOCTOSITEIHHO
MIPOBOIUMBIE OTIBITHI;

OIKCHIBaTh CBOMCTBA M3Y4Ya€MbIX BEIIECTB Ha OCHOBE
HaOJIIOICHHH 3a WX MPEBPANCHUSIMHU;
JIOKa3bIBaTh ~ aM(OTEPHBIA  XapakTep
ruipokcuaoB amomMuHus u xenesa(Ill);
CpPaBHUBATh OTHOIIEHUE U3Y4a€MbIX METAJIJIOB U OKCHUJIOB
METaJIJI0B K BOJIC;

CpPaBHMBATh OTHOIIEHNE TMAPOKCUAOB HATPUSI, KAIbIUSA U
AJTIOMUHUS K paCTBOpPaM KHUCIIOT U IIEJI0YEH;
pacrno3HaBaTh OMNBITHBIM MYTEM THAPOKCUI-UOHBI, MOHBI
Fe2+ u Fe3+;

cJeoBaTh MpaBuiIaM Oe30macHo paboThl B 1abopatopuu
npu HCIOIb30BaHUHU XUMHUYECKON MOCY/1bl u
000pyTI0BaHHUS;

MIPOU3BOUTH BBIYMCICHUS IO XUMUYECKUM YPAaBHEHUSIM;
MCIOJIb30BATh MIPH BBIMOJTHEHUHN YU4EOHBIX 3aJaHUHM TEKCTBHI
yueOHHMKa, crnpaBoyHble wmarepuansl ([lepuomuueckyro
cucremy xumudeckux saeMmeHtoB JI; W; Menneneesa,
TaOIUIly pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U coJicil B
BOJIE, JIEKTPOXUMHUYECCKUHN P HAPSDKCHUA METAJLIOB);
MCIIONIb30BaTh MPH BBHIMOJHEHUH YY€OHBIX 3aJlaHUN U B
IPOLECCE HMCCIEA0BATENBCKON JESITEIBHOCTH HAy4HO-
MONYJSIPHYIO JINTEPATypy XUMHUYECKOIO COJAEpKaHus,
CIIpaBOYHbBIE MaTepuabl, pecypchl cetu «HTepHeT.

OKCHJIOB H
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¢usnvyeckumMu  cBoiicTBamHu.  Mogenu
PELIETOK METAJIOB.
e Buzneomarepuainsl: KOppO3us METAIIOB.
e BsaumopeiictBue Hatpus ¢ BoAod. OKpalllMBaHUE IJIAMEHU
MOHAaMU HaTpUs U KaJusl.
e OkxpamBaHUe MJIAMEHN HOHAMU KaJlbLIMSL.
® BzaumozaelcTBHE OKCUAA KAIBIUSA C BOJOK.
e Buneomarepuansl: TOPEHHE Kele3a B KUCIOPOJE U XJIOPE.
IIpakTHyeckue padoThI:
Ne 6. )KE€cTkocTh BO/IBI M METO/IBI €€ YCTpaHEHMS.
Ne 7. Penienne skcriepuMeHTANBHBIX 3a1a4 110 TeMe «MeTaiby.
Beruuciaenus:
® [10 YPaBHEHHSIM XUMHUYECKHUX PEAKIUH, €CIIM OJINH U3 PEarcHTOB
JlaH B U30BITKE WIIM COJIEPKUT IPUMECH;
® MacCOBOM JIOJIM BBIXO/1A ITPOJIYKTA PEAKLINH;
® [10 YPaBHEHMSIM XMMHUYECKHX PEaKIUH, €CIIM OJINH U3 PEarcHTOB
COJICPKUT IPUMECH.

KPUCTAJIMYCCKUX

Xumus
OKpYXKaromast
cpena. (5 4.)

HoBeie matepuansl u TexHoJioruu. BemiectBa u Marepualibl B
MOBCEAHEBHOM KM3HU YEJIOBEKA. XUMHUS U 3[I0POBBE.

be3ornacHoe MCHOJIb30BAHME BEIIECTB M XUMUYECKUX PEAKIUN B
OBITY.

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB (YrOjb, IPUPOIHBIN ra3,
HepTh), TPOAYKTBI WX TMepepabOTKH, HUX POJb B OBITY H
MPOMBIIIIEHHOCTH.

OcHOBBI 9KOJIOTHYECKOM rPaMOTHOCTH. XuMudeckoe
3arps3HEHUE OKpYXKawIIed cpeabl  (MPeAesibHO  JIOTyCTUMAs
koHneHTpamus Bemects — [1/1K).

Ponb XuMuu B pelieHUH SKOJOTHYECKUX TTPOOIEM.
XUMHYECKHIT IKCIEPUMEHT: H3ydeHHe O0O0pa3IoB MaTepuajoB
(cTexy0, CIIaBbl METAJUIOB, TTOJIMMEPHBIE MATECPHAIIBI ).

XapaKTepu30BaTh poOJIb XMMHUU B Pa3IUYHBIX cdepax
NeSITeNIbHOCTH JII0/Iel, OCHOBHBIE BEUIECTBA U MaTepualbl,
MPUMEHSIEMbIE B )KM3HH COBPEMEHHOTO YEJIOBEKa;
O0O0BSACHATH yCIOBHS 0€30MaCHOTO UCIIOJIb30BAHMSI BEILIECTB
U XUMUYECKUX PEAKIINil B OBITY;

AQHAIM3UPOBATh U KPUTHYECKH OI[CHUBATh WH(OPMALIHIO O
BIUSHUM  TPOMBIIUIEHHOCTH,  CEJIbCKOTO  XO3AHCTBa,
TpPaHCIIOPTa U Jp.; Ha COCTOSIHUE OKPYKAIOLIEH Cpeibl;
YMETh OKa3blBaThb MEPBYIO IOMOIb MPU XUMHYECKHX
0’KOTax M OTPABJICHUSX;

MPUHUMAThH Y4aCTUE B OOCYXJACHUU MPOOIEM XUMHUUECKON
U OKOJOTMYEeCKOW  HANpaBJICHHOCTH,  BBICKA3bIBATh
COOCTBEHHYIO TMO3MIMIO IO TMpobjemMe U MpeaiaraTh
BO3MOYKHbIC MYTH €€ PeIICHUsI.

KonnuecTBo yueOHbBIX 4aCOB Ha TEMY MOYKET BAPbUPOBATHCS HA YCMOTPEHUE YUUTEIISl, HEU3MEHHBIM OCTAETCs 00111e€ KOJIMYECTBO
4acoOB Ha BECh T'OJ. 4 PE3EpBHBIX YPOKA MPEAHA3ZHAUYCHBI JUUII CAMOCTOSATEIIBHOTO PACIpPENCIICHUs YYUTEIEM KOJIMYECTBA 4acOB Ha
TEMaTUYECKU KOHTPOJIb, Ha OOYYEHHE IOATOTOBKE JJIEMEHTAPHBIX yUYEOHBIX MPOEKTOB, HA PA3BUTHE YMEHHS IMOJIB30BATHCS
CIIPaBOYHOM JINTEPATYpPOH, B TOM YHCIIC B dJIEKTPOHHOU (hopme u B ceTn « THTEpHETY.
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[Ipu pa3paboTke paboyeil mporpaMmbl B TEMATHUECKOM IJIAHUPOBAHUM JOKHBI OBITh YUTEHBI BO3MOKHOCTH MCIOJIb30BaHMS
ANEKTPOHHBIX (IUPPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIONIUXCS y4eOHO-METOJMUYECKUMU MaTepuajiaMu (MYJIbTUMEIUNHbBIC
MPOrPAMMBI, 3JIEKTPOHHbIE YUYEOHUKU M 33aJJaYHUKHU, DJIEKTPOHHbIE OMOIMOTEKH, BUPTYaAJIbHbIE JAOOPATOPUHU, UTPOBBIE MPOTPAMMBI,
KOJUIEKIIMU HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOJIb3YEMbIMHU AJI1 00YUEHHSI U BOCIIMTAHUS Pa3IMYHBIX TPYIII OJIb30BATEIEH,
MIPEICTABICHHBIMU B 3JIEKTPOHHOM (LU(PPOBOM) BUJE U PEAIM3YIOIUMH JuaakThuyeckue Bo3MoxkHocTH KT, conep:kanne KOTOpbIX
COOTBETCTBYET 3aKOHOAATENbCTBY 00 00pa30oBaHUM.
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