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INOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1o mpenMery «XUMHs» Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs COCTaBJICHA Ha OCHOBE TPEOOBaHMI K pe3yibTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTenbHON MPOTPaMMBI OCHOBHOTO OOIIETO 00pa30BaHUs, MPEICTABICHHBIX B
OI'OC 000, denepasbHOK adaNTHPOBAHHON 00pPA30BATENBHONW MPOrPAMMBI
OCHOBHOT'O 00IIIero o0pazoBaHUs I CIA0OBUIAIIMX OOydarommxcs (Bapuant 4.2
®AOII O0O0), a Takxe Ha OCHOBE (peiepaabHON paboueil mporpaMMbl BOCIIUTAHUS U
C y4y€TOM KOHICNIIMM TMperojaBaHus Yy4eOHOTO mpeaMeTa «XHUMHS» B
oOpa3zoBaTeabHbIX Oopranu3amnusax Poccuiickoit deaeparuu.

[Iporpamma mo XuMuHM pa3padoTaHa C IIETBI0 OKa3aHUS METOIUYCCKON
TTOMOIIM YYUTEII0 B CO3JJaHUM pabodveil mporpaMMbl 10 y4eOHOMY IPEAMETY.

[Iporpamma 1Mo XuMHUU Ja€T TPEACTABICHHE O IENAX, OOMEH CTpaTeruu
0oOy4eHMS, BOCITUTAHUS M PA3BUTHSA 00YJAIONMUXCS CPEACTBAMU YIECOHOTO TIpEAMETa,
yCTaHaBJIMBaeT  00s3aTEIbHOEC MPEIMETHOE  COJACp)KaHUE, MpeaycCMaTpUBaeT
pacmpenesieHde ero Io KjaccaM M CTPYKTYPHUPOBAaHHE II0 pasjaeiiaM M TeMaMm
nporpaMMbl 1O  XHMHH, ONpPEACNISICT KOJWYECTBEHHBIE W  KayeCTBCHHBIC
XapaKTEPUCTHKU COJEPIKAHMS, PEKOMEHIYEMYIO IIOCICI0BATeILHOCTh HM3yUCHHUS
XUMHUHU C YIETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JOTUKH YICOHOTO
mporiecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromuXcs, OMPEACISeT BO3MOXKHOCTH
npeaMera I peanm3alid  TPeOOBaHMKA K pe3ynbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHON MPOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a TaKKe
TpeOOBaHMIA K pe3yybTaTaM O00yUYeHHUs XMMHUHU Ha YPOBHE IeJIeH M3ydeHUs IpeaIMeTa
U OCHOBHBIX BHJOB Y4Y€OHO-TIO3HABATEIBHOW JEATEILHOCTH OOYYaromerocs 1o

OCBOEHUIO yU4eOHOT0 COJIepP KaHUA.



OO0masi xapakTepucTUKa y4eOHOro npeamera « XuMHush»

Bxnan yaeOHoro npeamera « XUMHs B JOCTHXKEHHE 11€JIel OCHOBHOT'O OOIIIETOo
oOpa3oBanusi 00yCJIOBJICH BO MHOTOM 3HAa4€HUEM XHUMHYECKOW HAYKH B TIO3HAHUU
3aKOHOB MPHUPOJIbI, B Pa3BUTUU MTPOU3BOJAUTENLHBIX CHJI O0IECTBA U CO3JJaHUU HOBOM
0a3bl MaTepUaAIbHOMN KYJIbTYPHI.

XUMHSI KaK BJEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PpacIpOCTPaHWIa CBOE
BJIMSIHUE HAa BCe 00JIaCTU YEJOBEYECKOTO CYIIECTBOBAHUS, 3a/iajia HOBOE BHJICHUE
MHpa, CTajla HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBON KYJIbTYpbl, HEOOXOJAUMBIM
YCJIOBUEM >KM3HU OOIIECTBA: 3HAHME XUMHUHU CIY>KUT OCHOBOM it (popMHpOBaHUS
MHUPOBO33PEHUSL UYEJIOBEKA, €r0 MPEICTABICHUM O MaTEpUAIIbBHOM E€IUHCTBE MHPA;
BAXHYI0  pOJIb  UIrpaloT  (popMupyeMble  XHMHEH  TPEACTaBICHUS O
B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIOIUHU BEIIECTB B MPHUPO/JIC; COBPEMEHHAs
XUMUSl HalpaplieHa Ha pelIeHUuEe IIO0ANbHBIX MPOOJEM YCTOMYHMBOIO Pa3BUTHS
YEJIOBEUECTBA — CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM M AKOJOTHYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

B ycrnoBusix BO3pacTalNIero 3HAYCHHS XHWMHM B JKHM3HU  OOIIECTBa
CYIIIECTBEHHO MOBBICHJIACH POJIb XUMUUECKOT0 00pa3oBaHus. B muane corupanuzanuu
OHO SIBJISIETCS OJHHM U3 YCJIOBUW (OpMUPOBAHHS WHTEIEKTa JHYHOCTH U
TapMOHHUYHOTO €€ Pa3BUTHA.

CoBpeMEHHOMY  4YEJIOBEKY XUMHUYECKHE 3HAHUS  HEOOXOAUMBI IS
pUOOpPETeHUST OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COIlMyME W OTBETCTBEHHO Yy4YacTBOBAaTh B MHOIOOOpa3HOW >KM3HU OOIIECTBA, IS
OCO3HAaHUs BAXXHOCTH PA3yMHOI0 OTHOUIEHHS K CBOEMY 3J0POBBIO U 3I0POBBIO
IpYyTUX, K OKPYXKAIOIIEW NPUPOAHOM cCpeae, s TPaMOTHOTO TMOBEACHUS IIPU
WCHOJIb30BaHUH PA3JMYHBIX MATEPUATIOB U XUMUYECKUX BELIECTB B MOBCEIHEBHOU
KU3HU.

Xumuueckoe oOpa3oBaHHE€ B OCHOBHOM INKOJE SBJSIETCS 0a30BBIM 10
OTHOIIEHHIO K CHUCTeMe oO0mero xumudeckoro obpaszoBanus. [loaTomy Ha

COOTBETCTBYIOILIEM €MY YPOBHE OHO PEAIM3yeT MPUCYIIHE OOLIEMY XUMHUYECKOMY



0o0pa3oBaHHUIO KIIOUEBbIE IIEHHOCTH, KOTOpPbIE OTPAXKAIOT TOCYAapCTBEHHBIE,
OOIIIECTBEHHbIE W WHIUBUAYaJIbHbIE MOTPEOHOCTH. DTUM OIpPENeseTCs] CYUTHOCTD
oOmelt crpaternu OOy4eHHMs, BOCIUTAHUS U Pa3BUTUS OOYYaIOIIUXCS CPEJCTBAMU
y4eOHOTO TIpeaAMETa « XUMHUSI.

N3yuyenue npenmera:

. CIIOCOOCTBYET peaiu3alii BO3MOXKHOCTEW [IJIi CaMOpa3BUTUSA U
(dbopMupOBaHUs KyIbTYphI JINYHOCTH, €€ 001IeH 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

. BHOCUT BKJIaJ B (OpPMHpPOBAHHWE MBIIUIEHUS W  TBOPUYECKHUX
CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOW JEeSTEIbHOCTH,
DKCIIEPUMCHTAIBHBIX M HCCIEAOBATCIIbCKUX YMEHUH, HEOOXOAUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATILHOM €SI TEIbHOCTH;

. 3HaKOMHUT CO CIENU(UKONH HAYYHOTO MBIIIJICHUS, 3aKIaIbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsIa HA €UHCTBO MPHUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAaMOTHOCTH MOAPOCTKOB;

. CrocoOCTBYeT  (OPMHUPOBAHUIO  I[IEHHOCTHOTO  OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAaHUSM, K TPHUPOJAE, K UYEIOBEKY, BHOCHUT CBOM BKJIAJl B
AKOJIOTUYECKOE 00pa3zoBaHue 00ydatoIIuXCsl.

Ha3Banubie HarpaBieHUsi B OOy4eHUH XUMHUHU OOECIIEUMBAIOTCS CIEU(PHUKOI
collepKaHUsl TIpeAMETa, KOTOPBIM SBJISETCS TMEJAarorHYecKd aJanTUPOBAHHBIM
OoTpakeHHeM 0a30BOY HAYKH XMMHUHU Ha OMPEICTICHHOM JTalle €€ Pa3BUTHUA.

Kypc xumMuu OCHOBHOM HIKOJBI OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIUMUCS
OCHOB HEOPTraHWYECKOW XMMHH M HEKOTOPBIX MOHATHHA W CBEIACHUH 00 OTIEIHHBIX
00BbEKTaX OPraHUuYeCKOM XUMUH.

CrtpykTypa conepxkaHusi mpeaMera chOpMHpOBaHa Ha OCHOBE CHCTEMHOTO
noaxona kK ero m3ydeHuto. CojepskaHue CKIAABIBACTCS W3 CHCTEMBI MOHITHHA O
XUMUYECKOM JJIEMEHTE W BEIIECTBE U CHUCTEMBI MOHSITHH O XMMHYECKOW pPEaKIIHH.
O06e 3TH cHUCTEMBbI CTPYKTYPHO OPTaHW30BaHBI MO TMPHUHIIUITY MOCIEAOBATEIBHOTO
pa3BUTHS 3HAHUHA HA OCHOBE TEOPETHUYECKUX IMPEACTABICHUI Pa3HOr0 YpPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHHs] KaK OCHOBBI BCErO €CTECTBO3HAHUS, YpPOBHS

[Tepnoanueckoro 3akona Jl. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHH, YUEHUS



O CTPOCHHU aTOMa U XMUMHYECKOW CBSI3M, MPEICTABICHUM 00 AJIEKTPOIUTHUYECKON
JUCCOLMALMM BEUIECTB B PacTBOpax. Te€OpEeTUYECKUE 3HAHMS PACCMATPHUBAIOTCS Ha
OCHOBE SMIIUPUYECKHA TOJYYEHHBIX M OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS
MOCIIEI0BATEIBHO OT OJHOTO YPOBHSA K JPYrOMY, BBIMOMHSS (YHKIIUU OOBICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS
Y TIOJIYYEHHUS U3Y4aeMBbIX BEIIECTB.

Takass opraHuzanus COJEpKaHHS Kypca CHOCOOCTBYET MPEICTaBIICHUIO
XUMUYECKOM COCTABISIFONIEN HAy4YHONW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOMU
npupoAsl. Tem cambiM OOeCHEeYMBAETCSs BO3MOXKHOCTH  (POpPMUpOBAHUS Y
00y4aronIuxcsi HEHHOCTHOTO OTHOIICHHSI K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs
B Hayke. BaxHO Takke 3aMETUTh, YTO OCBOCHHUE COJEPKAHMs Kypca IMPOUCXOIUT C
IIPUBJICYCHUEM 3HAHUM M3 pPaHEE H3YYECHHBIX KypcoB: «OKpyXKarOmUi MHUDY,
«buonorus» u «Ousnukar.

KoppekunoHHo-pa3BuBaOMMN MOTEHLHAT Y4YeOHOro mnpeaMera «XuMHs»
o0OecreynBaeT BO3MOXKHOCTH I NPEOAOJICHUs OOy4YalOMIMMHUCS —CIEAYIOIIMX
cnenuUIecKuX TPYJHOCTEH, 00YCIOBICHHBIX CIIA00BUICHUEM:

o OTCYTCTBUE Yy  TMOJABIAIONIETO  OOJBIIMHCTBA  OOyYarommXxcs
BO3MOXKHOCTH  BBISBJISITH IPHU3HAKM XUMHYECKMX OOBEKTOB, YCTAHABIIMBATH
pe3ynbTaThl U OCOOEHHOCTH MPOTEKAHUS XUMHUYECKHX IPOIECCOB C IOMOIIBIO
3peHus;

. CJIOKHOCTh YCTAHOBJICHHSI NPUYMHHO-CJIEACTBEHHBIX CBS3EM MEXIY
00BEKTaMH U SIBJICHUSIMH, 3aMEJIJICHHOCTh U HEYETKOCTh UX OMO3HAHUS;

. OTCYTCTBHME BO3MOKHOCTH MOIKPEIUICHUS IOJYyYaeMbIX XUMHUYECKUX
3HaHUU C TOMOIIBIO 3PUTEIBHBIX 00pPa30B.

[IpeonosieHne yka3aHHBIX TPYAHOCTEH ITOJDKHO OCYIIECTBISATHCS HA KaXIOM

YpOKE YUUTEJIEM B MPOIECCe CIEIUATIbHO OPraHN30BaHHOW KOPPEKIIMOHHON paOOTHI.

Heau n3yyeHust yueOHOro nmpeamera « XuMHUs»
K HampaBneHu:0  MNEPBOCTENEHHOM  3HAYMMOCTH IPU  PEANM3aLNU

oOpa3zoBarenbHbIX  (PYHKIUH  npeaMera «XUMHUSD»  TPAAUIMOHHO  OTHOCAT



dbopMupoBaHrE 3HAHWUN OCHOB XMMHYECKOM HAYKHM KaK O0OJIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUYECKOU JEATEIbHOCTH YEJOBEKa W KaK OJHOIO U3
KOMITOHEHTOB MHPOBOM KyJbTYpbl. 3ajada mnpeaMera COCTOMT B (OpMHPOBAHUU
CUCTEMBbl XHUMHYECKUX 3HAHMA — BaXHEHIMX (PaKTOB, IOHATHN, 3aKOHOB U
TEOPETUYECKUX  MOJOKEHUM, JOCTYMHBIX O0OOIEHUH  MHPOBO33PEHUYECKOIO
XapakTepa, f3blKa HAayKH, 3HAaHUI O HAYYHBIX METOJAaX HW3YyYECHHUS BEUIECTB U
XUMUYECKUX PEaKIui, a TakkKe B (OPMUPOBAHUM M PA3BUTHUH YMEHHU U CIIOCOOOB
NESITEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHUEM, HAONIOJACHUEM U MPOBEICHHUEM
XUMUYECKOTO JKCIEPUMEHTA, COOJIOJIECHUEM NpaBUil OE30MacHOr0 OOpalleHus C
BEIIIECTBAMHU B TTOBCETHEBHOM KM3HU.

Hapsany ¢ »TuM 1uenu wu3ydeHus NOpeAMeTa B MOporpaMMe YTOYHEHbI M
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
oOpazoBanusi. CerogHss B  o00Opa3oBaHMM  0co00  3HAYMMOW  MpPHU3HAETCA
HAIPaBJICHHOCTh OOYYEHHS Ha Pa3BUTUE U CAMOPA3BUTHE JIMYHOCTH, (HOPMHUPOBAHUE
€e UHTeJUIeKTa U o01Iel KyabTyphl. O0ydeHHe YMEHUIO YYUTHCA U TIPOIOKATh CBOE
00pa3oBaHME CAMOCTOSITEIHHO CTAHOBUTCS OJHOW U3 BAXKHEHIINX (PYHKITUN yueOHBIX
MPEIMETOB.

B ¢Bsi3u ¢ 3TUM IpU U3YyUYEHUH MPEIMETAa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIEE
3HaUYEHUE MPUOOPENH TaKue IeJIH, KaK:

. dbopMupoBaHHE HHTEIJICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY TMPHUHSATHIO PEIICHUMH,
CITIOCOOHOM aIanTUPOBATHLCS K OBICTPO MEHSIONTUMCS YCIOBUSM KU3HH;

. HaIpaBJICHHOCTh OOy4Ye€HHMs] Ha  CHUCTEMaTH4YEeCKOoe MpHOOIIeHHE
y4almxcsi K CaMOCTOSITEIbHOM MO3HABATEIbHOM NESITEIbHOCTH, HAYYHBIM METOJaM
o3HaHUs, (GOPMUPYIOITUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

. oOecrieueHne YCIIOBUI, CIIOCOOCTBYIOITUX IPUOOPETEHUIO
0OyJaronMMUCS OIbITa Pa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CaMOIO3HAHUSA,
KJFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIMH), MMEIOUIMX YHUBEPCAIbHOE

SHAYCHUC JIA PA3JIMIHBIX BUAOB ACATCIbHOCTU,



. dbopMupoBaHWe  YMEHUN  OOBSCHATH W  OICHUBATH  SIBJICHUS
OKPYXarUIEro MUpa Ha OCHOBAaHWM 3HAHUW W OIBITA, MOJYYEHHBIX NPU U3YUYCHUU
XUMUH;

. dbopMmupoBaHre y OOy4YalOMUXCA TYMAaHHUCTHYECKUX OTHOIICHUM,
NOHUMAaHUSI IEHHOCTHM XMMHYECKUX 3HAHUW JUIsl BBIPAOOTKHM HSKOJOTUYECKU
[[eJecO00pa3HOro TOBEACHUS B OBITY W TPYJIOBOM JAESATENBHOCTH B IENSIX
COXPaHEHHMs CBOETO 310POBbS U OKPYIKAIOLIEH TPUPOTHON CPEBI;

. pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTHU

K OCO3HAaHHOMY BbIOOPY MpOo@uIIs U HANIPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEeHU .

Koppexyuonnwvie 3adauu:

. PasBuTtne 3pUTENBHOrO, 3pUTEIBHO-OCA3ATEIBHOIO U CIyXOBOI'O
BOCIIPUATHSL.

. Pa3BuTHE NpOU3BOIBLHOIO BHUMAHMSL.

. PazButne namsru.

. Pa3BuTHE M KOPPEKLIHS MBICIIUTENBHBIX ONIEPALIUN.

. [Ipeononenne BepOamu3Ma 3HAHUH.

. Pa3BuTre MOHOJIOTHUECKOU PEUH.

. OOoranieHue akTUBHOTO U MACCUBHOTO CJIOBaps, (GOPMUPOBAHHE HOBBIX
ITOHSATHH.

. @OopMHUPOBAaHUE HABBIKOB 3PUTEIBHOIO, 3PUTEIBHO-OCSA3ATENBHOTO M

CIIYyXOBOI'0O aHaJM3a.

. OOyuenue npaBuiIaM 3anucu GOpMyJl U CHEIMATBHBIX 3HAKOB.
. OOyueHue TexHuKe nmpeoodpazoBaHus GOpPMyJ U BIPAKEHUN.
. ®opMHUpPOBAHUE HABBIKOB OCS3aTEIbHO-3PUTEILHOTO OOCIEeOBaHUS U

BOCIIPHSATHS IIBETHBIX WJIM YEPHO-OENBIX (KOHTPACTHBIX) pelbedHBIX M300paKeHHIMA
(wumrocTpanuit, TabJuI, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB, TPa(HUKOB U T.I1.).
. @opMHpOBaHUE CHENUATBHBIX TPUEMOB OOCIEAOBAHMS U M300paXKEeHUs

N3y4aCcMBIX O0OBEKTOB.



. @opMHUpOBaHUE, YTOYHEHUE WIA KOPPEKUHs IPEACTABICHUU O
IIpEeAMETax U MPOLECCAX OKPYKAOUIEN JEHCTBUTENBHOCTH.

. Paseute ®  KOppeKuMs yMEHUS  yCTaHABIMBAaTh  I[PUYUHHO-
CJICICTBCHHBIE CBS3U.

. Pa3BuTre MenKkoi MOTOPUKHU U 3pUTEIBHO-MOTOPHON KOOPANHALINH.

. @®opMHpOBaHUE YMEHUH M HABBIKOB 0€30I1aCHOr0 O0OpalleHus ¢
BEILIECTBAMH B YCJIOBUSX CJIA00BUACHUS.

. CoBepUICHCTBOBaHME  YMEHMS  3PDUTEIIBHOM  OPUEHTUPOBKH B

MUKPOITPOCTPAHCTBE.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM ILJIaHE

B cucreme o6miero o6pazoBanus «XUMUs» IpU3HaHA 0053aTEIbHBIM yUeOHBIM
OpeIMETOM, KOTOPBIA BXOJUT B COCTAB MPEAMETHOM 001acTu «EcTecTBEHHOHAYYHbIE
MPEAMETBD».

VYuebnsim mianom (BapuanT 1 AOOIT OOO) Ha nzyyeHue yueOHOro npeameTa
«Xumusi» oTBefeHo 136 yueOHbIX yacoB — MO 2 yaca B HeAemo B 8 U 9 kiaccax
COOTBETCTBEHHO.

VYuebnusiM mianom (BapuanT 2 AOOIT OOO) Ha nzyyeHue yueOHOro nmpeameTa
«Xumusi» orBeieHo 136 ydeOHbIX yacoB — 1o 2 yaca B Henento B 9 u 10 knaccax
COOTBETCTBEHHO.

B cBs3u ¢ tem, uro B 2024-2025 yuyebHOM romy 31 pabodast Hemens,
3aIJIaHUPOBAHO MPOXOXKACHHUE MPOTPAMMBI C IIOMOIIBI0 00bETUHEHUS TEM.

B 10 knacce Oyzaer gaHo 62 ypoka.

COAEPKXAHUE YYEBHOI'O ITPE/IMETA «XUMMUS»
9 kiace
IlepBoHaYaIbHbIC XUMUYECKHE TOHATHSA.
[Ipenmer xumuu. Ponp XuMuM B KHA3HHA 4YeNOBEKa. Tena M BelIeCTBa.

®du3n4YeCKrue CBOMCTBA BEIIECTB. AFp@FaTHOG cocTtosiHue BemiecTB. llonsaTue o



METOJIaX MO3HAHUSA B XUMHUHU. XUMUS B cUCTeMe HayK. UuCThle BelIecTBa U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI U MOJEKYJbl. XHUMHUYECKUE d3JIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie 1 CIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas Gopmyia. BaaeHTHOCTh aTOMOB XUMHUYECKUX 3J1€ MEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTeNbHas aromMHass macca. OTHocHUTeNnbHas
MOJIEKYJIIpHas Macca. MaccoBast 0J11 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

Ou3N4eCKUe U XUMUYECKUE SIBJIICHHUS. XUMUYECKasi PEaklusl U €€ MPU3HAKH.
3aKOH COXpaHEHHUSI MacChl BeIIECTB. XuUMUYeckue ypaBHeHusa. Kiaccuduxanus
XUMUYECKUX PEeaKIUi (COeTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUs, 0OOMEHA).

XUMUYECKUI DKCIIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM TIOCYIIOH, C
npaBuiamMu paboThl B J1a0OpaTopuu M MpUEMaMH OOpalleHus C J1abopaTOpHBIM
o0opyJoBaHUEM; H3y4Ye€HHWE U OINUCaHWe (PU3UYECKUX CBOWCTB  0Opas3IoB
HEOPTraHWYECKUX BEIECTB; HaOmroJeHue (Qu3nyeckux (IJIABJICHUE BOCKA, TasHUE
JbJla, pacTUpaHUE caxapa B CTYIKE, KUMIEHWE U KOHACHCALUS BOJAbI) U XUMHUUECKUX
(ropeHue cBeuyM, NPOKAJMBAHUE MEIHOW IPOBOJIOKH, B3aWMOJICHCTBUE MeEJa C
KHUCJIOTOM) SIBJICHUM, HAOJIFOICHUE U OMUCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX
peakimii (pas3ioKeHHe caxapa, B3auMOJICWCTBHE CEPHON KHC- JIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuna menu(ll) mpu HarpeBanuu, B3auMoeiiCTBIE Keje3a
¢ pactBopom cosii meau(Il)); uzydenue cnocoOoB pazaeneHus cmecer (C MOMOIIBIO
MarHuTa, (UIbTpOBaHWE, BbIIAPUBAHWE, JUCTWULAIMS,  XpoMarorpadus),
IPOBEICHUE OYMCTKH IMOBAPEHHOW COJIM; HAONIOACHUE W OINHUCAHHME DPE3yJIbTaTOB
OPOBEICHUS] ONBITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MAacChl; CO3/IaHue
MoJieel MOJIEKyY (IIapOCTEPKHEBBIX ).

Ba:kHeiimue npeacTaBUTe M HEOPraHNYECKUX BELIECTB.

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoan — 37€MEHT U mpocToe
BelecTBO. HaxoxjeHue Kuciopojga B Tmpupoae, (GU3MYECKHEe W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. IIpumenenue kucinopoga. CrnocoObl
MOJTYYEHHUS KHCJIOPOa B 1a00paTOPUU U NPOMBILIIIEHHOCTU. KpyroBopoT kucinopoa

B nipupoje. O30H — aJIoTponHas MOAU(PUKALINS KUCIOPOIA.



TennoBoit 3PPexT XUMHUYECKON peakuuu, TEPMOXMMHUYECKHE YpPaBHEHHUS,
9K30- U SHAOTEPMUYECKUE peakuny. TOMINBO: yroiab U METaH. 3arps3HEHUE BO31yXa,
yCHJIEHHE MMApHUKOBOIO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — »neMeHT W mpoctoe BemecTtBo. Haxoxnenue Bomopona B
npupoje, puzndeckue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MOTyUEHHUS.
Kucnotsl u conm.

KonuuectBo BemectBa. Moib. Mosipaas macca. 3akoH ABOTaipo.

MouisipHblit 00BbeM Ta30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne CBOWCTBA BOnbl. Boma kak pactBopurenb.  PacTBOpEIL
HacepliienHble M HEHACBIIEHHBIE PAacTBOPBL. Pacmeopumocmv eewjecms 6 8ooe.
MaccoBasi 107151 BEIlIECTBA B PacTBOpPE. XMMHYECKHUE CBOMCTBA BOAbl. OCHOBaHMS.
Ponb pacTBOpoB B mpupoje€ U B KU3HM 4YesoBeka. KpyroBopoT BOJbI B HpPHUPOJIE.
3arps3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanusa nHeopranuueckux coeauHeHuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojeoOpasytomue  (OCHOBHbBIE,  KHUCJIOTHbIE, aM{(OTepHble) U
HecosieoOpaszyromue. Homenknatypa OKCHIOB (MEXIyHApOJHAs U TpUBHAIbHAS).
DU3NYECKHUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [loyueHne okcumos.

OcHoBanus. Krnaccudukamuss OCHOBaHMI: IEJOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHOBaHUW (MEXIyHapoAHas W TpUBHAJIbHAsA).
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslyueHre ocHOBaHUH.

Kucnotel. Knaccudukarus kucinor. HomeHnkmarypa KucioT (MexayHapoaHas
U TpuBUalibHAs). DU3MYECKUE M XUMHYECKHE CBOMCTBAa KHUCJIOT. Psij akTUBHOCTH
MetainoB H. H. bekerosa. [1o nmydyeHne Kucmuor.

Conu. HomeHknatypa coneit (MexayHapoaHas U TPUBHAIIbHAS ).

PuU3NYECKUE U XUMUYECKHUE CBOUCTBA coJiel. [lomyuenue cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHUM.

XUMUYECKUII  AKCHEPUMEHT: KAYeCTBEHHOE OIPENENICHUE COACpPKAHUS
KHUCJIOpOJia B BO3/1yX€; MOJIyYeHue, COOupaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB
KHCJIOpOJa; HaOIOIEHNE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJIOM U YCIOBHUSA

BO3HUKHOBEHUSI M MPEKpAIlEHUsT TOpeHust (moxapa); O3HaKoMJIeHHEe ¢ oOpaslamu
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OKCHJIOB U OIMCAaHUE HX CBOWCTB; MONy4YeHHE, COOWMpaHHE, DPACIIO3HABAHUE U
M3y4YEHUE CBOICTB BOAOpoJa (TOpEHHE); B3aMMOAECHCTBHE BOAOPOAA C OKCHUIOM
meau(Il) (Bo3MOXHO HCIOJIB30BaHHE BHACOMATEPHAIOB); HAOMIOJEHHUE OOpa3IoB
BEILIECTB KOJMYECTBOM | MOJIb; UCCIIEIOBAHUE OCOOEHHOCTEN PAaCTBOPEHHMSI BEIIECTB
C Ppa3nu4yHOM pPACTBOPUMOCTBIO; NPHUTOTOBIEHHWE PACTBOPOB C OMNPEACICHHOU
MacCOBOW [IOJIEN PACTBOPEHHOTO BEILIECTBA; B3aMMOJECHCTBUE BOABI C METAJIAMU
(matpueM W KaimbuMeMm)  (BO3MOXKHO  HCHOJIb30BAHHE  BHUJACOMATEPHUANIOB);
ONPENEIICHUE PACTBOPOB KUCIOT M WIEJIOYEH C IOMOIUBI HWHIUKATOPOB;
uccieoBaHle O0Opa3lioB  HEOPraHMYECKUMX BEHIECTB pa3- JIMYHBIX KIJIACCOB;
HaOII0ICHUE M3MEHEHUS! OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT M ILEIOYEH;
u3ydeHue B3anumoiercTBus okcu- Aa meau(Il) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT
C METAJUIaMH, PEaKUUi HEUTpAIN3alWU; MOJyYeHUE HEPACTBOPHUMBIX OCHOBAHMW,
BBITECHEHHE  OJHOIO  MeTajila JAPYTMM W3  pacTBopa  COJIM;  pELICHUE
OKCIIEPUMEHTAJIBHBIX 3aJa4 10 TeMe «BaXHeWIlne KiIacChl HEOPraHUYEeCKUX
COEITUHEHUI».

Ilepnoanyecknit 3axkoH u Ilepumoaumyeckass cucreMa XHMHYECKHX
iemenToB JI. H. MengeneeBa. CrpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMH.

[lepBble TOMBITKH KJIaCCU(PUKAUU XUMHUYECKUX JJIeMEeHTOB. [lonsTne o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M UIEJOYHO3EMEIbHBIE METaIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yl0T aM(POTEpHbIE OKCUJIBI U
TUJIPOKCUBI.

ITepuonnueckui 3akoH. [lepuomnueckas cucrema XUMMHYECKUX JIEMEHTOB /l.
N. MenneneeBa. Kopotkonepuoanas u auHHONeproaHas dopmbl [leproamdeckoit
cucreMbl xumudeckux odseMeHTtoB JI. M. Menneneesa. Ilepuoasl u  rpynmsl.
DU3NYECKNN CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JOYEeK aToMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
Ilepnommueckon cucremsl JI. M. MenneneeBa. XapakTepuCTMKa XUMHUYECKOTO

3JIEMEHTA 110 €ro NnoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.
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3aKOHOMEPHOCTH M3MEHEHHs pajJuyca aTOMOB XUMHUYECKUX 3SJIEMEHTOB,
METAJUIMYECKMX W HEMETAJUIMYECKUX CBOMCTB IO TPYIINAM U MEepuojaaM. 3HaAUYCHHE
ITepuoauueckoro 3akoHa U Ileproguyeckoil CUCTEMBbI XUMHUYECKUX SJIEMEHTOB IS
pa3BUTHs HAYKU U NTpakTukU. [. Y. MeHnneneeB — ydeHbIl U rpakJaHuH.

Xumuueckasi cBs3b. KoBaneHTHas (mojdsipHass Y HEMOJSIpHAs)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

CreneHb  OKHCIICHHS. OKHCIIUTETEHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
IIpoueccsl OKUCIEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XHUMHUYECKUI 3KCHEPUMEHT: H3ydyeHHe oOpa3lloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aMMOJICHCTBHE THIPOKCUAA IIUHKA C PACTBOPAMHU KHUCIOT U IIEJIOYEH;
IIPOBEJICHHE OIIBITOB, WUTFOCTPUPYOLIUX MIPUMEPHI OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKUU (TOPEHHUE, PEAKIIMH PA3JIOKEHUS], COSTUHEHU ).

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss MeXNpeIMETHBIX CBA3EH MPU W3YYEHUU XUMHUHU OCYILECTBIIAECTCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U MOHSATHUH,
ABJISIFOLIUXCSI CHUCTEMHBIMH JUISI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTecTBEHHO-HAayuYHbIe MOHSTHS: HAay4dHbIM (akT, TUIoTe3a, Teopus,
3aKOH, aHaJdu3, CHHTE3, KJIacCUpUKALUsI, TEePUOIUIHOCTh,  HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

dusnka: Matepusi, aToOM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, HJIEKTPUUYECKUN 3apsij, BEIEeCTBO, TeJl0, O0beM,
arperaTHO€ COCTOSIHUE BEIlleCTBa, ra3, GU3NUeCKUe BEITUYUHbBI, €AUHULIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3B€3/1bl, CoNHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TOPOJIBI, TTOJIE3HBIE

HCKOIIAaCMBIC, TOIIJIMBO, BOJHBIC PECCYPCHI.

10 kiaacce

BemecTBO M XMMHUYeECKasi peaKIusl.
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[lepnognueckuit 3akoH. [lepuoanyeckas cucrema XMMHYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XUMHYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOAOB, KaJusl, KAIbIUI U UX COEAUHEHUN B
COOTBETCTBUM C IMOJIOKEHUEM 3JIEMEHTOB B [leproanueckoil cUCTEME U CTPOEHUEM
UX aTOMOB.

CrpoeHne BemiecTBa: BUAbl XUMHYECKOM CBSI3U. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THMNA KPUCTAJUIMYECKOW PELIETKH H
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanusa u1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB (MEKIyHApOAHAS
U TpUBUAJbHAsA). XMMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSAIIMXCS K pa3IMYHBIM
KJIJACCaM HEOPraHWYECKUX COCIUHEHUMN, TEHETHYECKas CBSA3b HEOPraHMYECKHUX
BEILECTB.

Knaccudukanus XMMHUUECKUX PEaKIMi 10 pa3InYHbIM MpU3HAKaM (IO YUCITY
M COCTaBy Yy4YaCTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIUIOBOMY 3(]dexTy, Mo
M3MEHEHUIO CTENEHEW OKHUCICHHS XUMHYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- M SHAOTEPMUYECKHE PEAKIHMH, TEPMOXHMHUYECKHE
YpaBHEHUS.

[Tonsitue o ckopoctn xumuueckoil peakiuu. [loHarue o6 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O TOMOTrEeHHBIX U TeTePOTrE€HHBIX
peakuusx. [lonamue o xumuueckom pagnogecuu. Paxmopwl, eausOwue Ha CKOPOCMy
XUMUYECKOU peaKyuu U NOA0IHCEHUE XUMUUECKO20 PABHOBECUS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  pEAKIMU,  DJEKTPOHHBIM  OajaHc
OKHUCJIUTENbHO-BOCCTAHOBUTEIHHOM peaKIuu. CocraBienue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMA  C  HMCIOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOIUTHYECKON AUCCOLMALMH. DJIEKTPOJIUTHI U HEIJIEKTPOJIHUTHI.
Kartnonbl, aHnoHbl. MexaHuW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHUIAMH
XUMHU4ecKkoil csizu. CteneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMHA MOHHOTO OOMEHa,

INIOJIHBIC KW COKpPAIICHHLIC HWOHHBIC YpPaBHCHMHA peaKuHﬁ. CBoiicTBa KHCJIOT,
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OCHOBaHUU U COJIEH B CBETE MPEIACTABICHUN 00 3JEKTPOIUTUYECKON AUCCOIHALINU.
KauecTBeHHbIE peakuuu Ha UOHBL. [loHsamue o 2udpoause co.eil.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMH KpPHCTAJUIMYECKUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U anMasa),
CJIIOHBIX BEIECTB (XJIOpUAA HATPHUs); HCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTU
XUMUYECKOM peakluu OT BO3JEUCTBUS pPa3IUYHbIX (PAKTOPOB; UCCIEIOBaHUE
ANIEKTPONPOBOJIHOCTH  PAaCTBOPOB  BEIIECTB, HpolLEecca AUCCOLUMALMHA  KHCIIOT,
meaouerd U cojeil (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEPUAJIOB); MPOBEIACHUE
ONbITOB, WJUIFOCTPUPYIOUIUX MPHU3HAKK MPOTEKaHUS pEeakUuii HMOHHOro OOMEHa
(oOpazoBaHue oOcajka, BbIIEJIEHHE Tras3a, oOpa3oBaHHWE BOJIbI);  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIMA
(ropeHue, peakiuu pPa3iIOKEHUs, COEAUHEHUS); PACINO3HABAHME HEOPraHMYECKUX
BEIIECTB C  IIOMOIIBIO  KA4EeCTBEHHBIX  pPEAKUMH HA  HMOHBI;  PEIICHHE
DKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 4 MX cOeIMHEHUS.

OOmast xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHHe U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEILIECTB — TJIOT€HOB. XMMHUYECKUE CBOMCTBA Ha MPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTajulaMM, HeMeTaylaMu, uiesnodamu). Xiopoogopoa. CoiigHas KHCIOTa,
XUMUYECKUE CBOMCTBA, MOyYeHUE, MpUMEHeHHe. [[eficTBre X0pa U XJIOpOBOAOPOIA
Ha OpraHu3M 4YeJloBeKa. BaykHelme XJIOprIbl U UX HaX0XKICHUE B IPUPOJIE.

OO6mast xapaktepucTika 3meMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

Crpoenue u (pu3HyuecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCJIO POJa U CEpHI.
AmoTpornHble MOAUW(UKAIMK KUCIOpPOAAa W cepbl. XMUMHYECKHUE CBOICTBA CEphI.
CepoBonopof, cTpoeHue, Gu3nyecKkue U XuMudeckre cBoicTBa. OKCUABI cepbl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3NUECKUE U XUMHUECKHE
cBOoWicTBa (OOIlIME Kak MpEACTaBUTENs Kiacca KHUCIOT U crenuduyueckue).
XVUMUYECKUE PEaKIUH, JIeKAIIHe B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOTyYSHHS

CCpHOﬁ KHCJIOTHI. HpI/IMCHeHI/Ie. Comu CCpHOﬁ KHCJIOTbI, KQYCCTBCHHAA pCaKIWA Ha
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cynabdar-uoH. HaxoxkneHue ceppl U €€ COCINMHEHUN B MPUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COECIWHEHUSIMH Cepbl (KUCIOTHBIE JIOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmiast xapakTepucTuka 3JIeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTEIIEHH OKUCIIEHUS.

A30T, pacnpocTpaHeHHe B Npupoje, GU3MUEeCKUe U XUMUYECKHE CBOMCTBA.
KpyroBopot azora B npupoje. AMMuUak, ero Qpu3n4eckiue 1 XUMUYECKHUE CBOMCTBA,
nojgyyeHue u npumeHeHue. Coau aMMOHUS, HUX (PU3UUYECKHME U XUMUYECKUE
CBOWCTBa, NpuMeHeHue. KauyecTBeHHass peakuus Ha HOHBI aMMOHUA. A30THas
KHCJIOTa, €€ ToJiydeHue, (Pu3nuecKkue ¢ XUMHUYECKHE CBOWCTBa (00IMe Kak
OpeICTaBUTEN Kjacca KHUCIOT M cnenuduueckue). Vcmonb3zoBaHue HUTPATOB U
COJIei aMMOHHSI B Kaue€CTBE MUHEPAIbHBIX yI0OpeHH. XUMUYECKOE 3arpsi3HEHUE
OKPYXXaloIllel Cpelpl COCIAMHEHHUSMHM a30Ta (KHCIOTHBIE JOXAW, 3arpsi3HEHHE
BO3]lyXa, IIOYBBI U BOJOEMOB).

®docdop, amnorpornusie Moaupukanuu pochopa, pusnueckue U XUMHUECKHUE
cBorictBa. Okxcun docdopa(V) u dochopHas kuciaora, Gpu3ndecKue U XUMHUICCKUEC
cBolcTBa, mnosydyeHue. Hcnonb3zoBanue (ocharoB B KauecTBe MHUHEPATbHBIX
y100pEHHUIA.

O6mast xapakrepuctuka 3eMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIEC CTENIEHNU OKUCIICHUS.

VYrnepon, amioTponHble MoAM(UKAMM, PACIPOCTPAaHEHHE B MPHUPOJE,
dbu3nyeckre W XUMHUYECKHE CBoicTBa. AjcopOuus. KpyroBopor yriepoaa B
npupoze. OKcuabl yriepojaa, ux Gpusndeckue 1 XuMUYECKUe CBOIMCTBA, IeCTBHE Ha
KUBBIE OpPraHU3Mbl, MOJIyUeHHE U TPUMEHEHHE. OKOJOTMYECKHUE MpOoOJIeMBblI,
CBsA3aHHbIe ¢ okcuaoM yriaepoja (IV); rumoresa riiodanibHOrO NOTEMICHUS KIUMATa;
MapHUKOBBIN 3P deKT. YTOompHas KUCIOTa U €€ COJNU, UX (U3UYECKUE U XUMUYECKUE
CBOICTBa, MoJlyueHHE W IpuMeHeHue. KadyecTBeHHas peakiusi Ha KapOOHAT-HOHHBI.
Hcnonb3zoBanne kapOOHATOB B ObITY, MEAMUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM

XO3UCTBE.
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[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3THIEH, alleTHIIEH, 3TaHOJ, TJIMLUEPUH, YKCyCHasl KUCJIOTA).
Hx cocmas u xumuueckoe cmpoenue. lloHsiTe 0 OMOTOTUYECKU BaXKHBIX BEUIECTBAX:
XKUpax, Oeskax, YIJIeBOJaX — W MX POJM B KM3HU 4elloBeKa. Mamepuanvroe
eOUHCMBO OP2AHUYECKUX U HeOPSAHUYECKUX COeOUHEHUL.

Kpemuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, TIOJy4YCHHE H
npumeHenne. CoequHeHuss KpeMHus B npupoje. OOmme npeacTaBieHus 00 OKCUIC
kpemuusa (IV) u kpemHueBoil kucinore. CUIMKaThl, UX HCIOJb30BaHUE B OBITY,
MEIUIMHE, TPOMBILUIEHHOCTH.  BadcHeliwue  cmpoumenbHble  MAmepuanvl:
Kepamuxa, Ccmekio, yemenm, Oemon, ocene3obemon. IlIpobremvr 6e3onachozo
UCNOIb308AHUS CIPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUI JKCIEPUMEHT: U3y4YeHHE 0O0pa3ll0B HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISTHOM KUCJIOTBI; TPOBEACHUE KAUYECTBEHHBIX PEAKIIUI HA XJIOPUI-HOHBI U
HAOJIIOICHHE TPU3HAKOB WX MPOTEKAHMS; OIMBITHI, OTpaKawoliue (U3NUECKUE U
XUMUYECKHE CBOMCTBA TaJOT€HOB M HMX COEAMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE
BUJIEOMATEPUATIOB); O3HAKOMJIEHHE C 00pa3lamMu XJIOPHAOB (TaJOTeHUIOB);
O3HAaKOMJIEHUE ¢ o0Opa3liaMH Cepbl U €€ COCAMHEHUSMHU (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB); HAOMIOACHUE Tpollecca OOYIJIMBAHUS caxapa MOoJ JIeWCTBHEM
KOHLICHTPUPOBAHHOW  CEPHOW  KHUCIIOTBI;, H3y4Y€HHE XHUMHUYECKHUX  CBOWCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEAECHUE KAYECTBEHHON peakIMu Ha CyJbQar-
MOH W HaONIOZICHHE TpH3HAKa €€ MPOTEeKaHWs; O3HAKOMJICHHE C (U3HUYECKUMU
cBOMcTBaMH a3oTa, (ochopa U ux coeAMHEHUN (BO3MOMKHO HCIOIb30BaHUE
BUJICOMATEpUANIOB), oOpasiaMu a30THBIX U (ocOpHBIX yAOOpEHUi; MOTyUeHHUE,
coOupanue, pacrmo3HaBaHWE W W3yYEHHE CBOWCTB aMMHUaka, IIPOBEJICHUE
KAueCTBEHHBIX PEAKIMi Ha UOH aMMOHHMS U ¢GochaT-uoH U U3yUYCHHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOW A30THOM KHUCIOTBI C MEJIbIO
(BO3MOKHO HCIMOJIb30BAHUE BHJICOMATEPUAIIOB); H3y4ECHUE MOJIeIIen
KPUCTAUIMYECKUX PEIIEeTOK aimMasza, rpadura, GQymiepeHa; O3HaAKOMJIEHHE C
MPOIIECCOM  a7ICOPOITMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H

YCTPOMCTBOM MPOTUBOTA3a; MOJy4YyeHHUE, COOMpaHUE, pPacro3HABAHUE U H3yUCHUE
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CBOMCTB YIJICKHCJIOTO Ta3a; MPOBEICHHE KAauyeCTBEHHBIX peakluii Ha KapOoHAT- W
CWJINKAT-HOHbl W W3yYEHUE TMPU3HAKOB HX IMPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIUICHHOCTH; PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe « BaxHeuue HeMETaIJIbl U UX COCTUHEHUS.

MeTasuibl 4 UX COCAMHEHMS.

OO6m1as xapaKTepUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAHUH
ux mnosoxeHnsa B llepuonnueckon cucreme Xumuyeckux odnementoB [, .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTaioB. MeTtamuimdeckas CBSA3b U
METAJUINYECKas: KPUCTAIUINYECKAsL PEIIETKA. DIEKTPOXUMUYECKUM P HANPSKCHUN
MeTan J0B. Dusmueckue M XHUMHUYECKHE CBOMCTBAa MeTayuioB. OOmue crocoObl
OJTy4eHUs] MeTaJIoB. [IoHATHE O KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT Koppo3uu. CriaBsl (CTaidb, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE
B OBITY U MPOMBIIIUICHHOCTH.

[Ilemounble MeTauIbl: MOJIO)KEHUE B llepromnyeckor cuUCTEME XHUMHYECKUX
anemeHToB JI. M. MeHneneeBa; CTpOCHUE HMX aTOMOB; HAXO0XJAEHUE B MPHUPOJIE.
dusznveckue U XUMHYECKHE CBOMCTBa (Ha mpuMmepe HaTpus u Kaimus). OKCHAbl H
TUIPOKCUABI HATPUA U Kanus. [[puMeHeHne MeN0UYHbIX METAIVIOB U UX COCITUHEHUN.

[IlemoyHO3eMENBHBIE METAJIBI MAarHui W KaJblMK: TIOJIOKECHUE B
[lepnoanueckon cucreme xumuueckux 3eMeHToB 1. M. MeHaeneeBa; cTpoeHHe UX
aTOMOB; HaxOXJeHHE B Mpupoae. OU3NUecKue U XMMUYECKAE CBOMCTBA MArHUSl U
Kayblidsl. BaxkHeHIMe coeIMHEHUs Kalblus (OKCHA, TUAPOKCHUI, coin). KeCTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUSI.

AltoMUHUN: TIONI0KeHUEe B [lepuoauueckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa; CTpoeHHE aTOMa; HaxOXAeHHE B npuponae. Pusnmyeckue u
XUMUYECKHE CBOMCTBA amtOMUHUA. AMQOTEpHBIC CBOWCTBA OKCHIA M THAPOKCHIA
AJTFOMUHHSL.

Keneszo: nonmoxenue B llepruoanyeckor CUCTEME XHMHUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa; CTpOCHME aTroma; HaxoXxjaeHue B mpupoae. dDusnueckue u
XUMHYECKUEe CBOMCTBA keneza. Okcuabl, THAPOKCUILl U conu xkenesza (II) u xenesza

(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.
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XUMHYECKUI OKCIIEPUMEHT: O3HAaKOMJICHHE C OOpas3lamMu MeTai- JIOB U
CIUTABOB, WX (PM3UYECKUMHU CBOMCTBAMU; U3yUEHNE PE3YIbTATOB KOPPO3UH METAIOB
(BO3BMOXXHO HCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOICHCTBUS
OKCHJIa KaJblIUsS M HATPUS C BOJAOW (BO3MOXHO MCIIOJIb30BaHUE BHUACOMATEPHUAIIOB);
MCCIICIOBAaHUE CBOWCTB KECTKOW BOJIbI; MPOLIECCA TOPEHUS Keje3a B KUCJIO- POJIE
(BOBMOXXKHO  HCMOJIb30BAaHWE  BHUJEOMATEpPHATIOB);  IMPU3HAKOB  IPOTEKAHMS
KaueCTBEHHBIX PEaKIMil HA MOHBI (MarHus, KaJblus, aTlOMUHUS, ITMHKA, xene3a(ll) u
xenesa(lll), menu(Il)); HaGmromeHre U onKMcaHKe MPOILIECCOB OKPAIIMBAHUS TIJIAMECHH
MOHAMM HATpUsI, KaJIusl ¥ Kalblus (BO3MOXHO HMCIOJIb30BAHUE BHUACOMATEPHAIIOB);
uccliieoBanre aM(pPOTEpHBIX CBOWCTB THAPOKCHUIA aTIOMUHUS U THAPOKCHUIA ITUHKA;
pELIEHUE SKCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BaxkHeimme Meramibl U HUX
COCMHEHUS.

XuMuS M OKpPYKAOLIAs cpeaa.

HoBble MaTepuansl U TeXHOJOTHHU. BemiecTtBa u Matepuaibl B TOBCEIHEBHOM
KU3HU 4YeJloBeKa. XHUMHUSI M 3JI0poBhe. be3omacHoe HCMOIb30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. I[lepBas momomis TpH XUMHUYECKHX OXKOTaxX u
oTpaBiicHUsIX. OCHOBBI 3KOJIOTHUYECKOW TPAaMOTHOCTH. XUMHYECKOE 3arps3HECHUE
OKpYXarolen cpeapl (mpenenbHas AomycTuMas KoHieHtparus Bemects — [1JIK).
Ponp xumuu B perieHuu SKOJIOTHYECKUX MPOOIIEM.

[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB (YroJib, MPUPOIHBIN Ta3, HEPTH),
MPOYKTHI UX TIEPEPAOOTKH, UX POJIb B OBITY M MPOMBIIILIIEHHOCTH.

XUMUYECKHUI IKCIIEPUMEHT: U3ydeHHEe 00pa3lioB MaTepruaioB (CTEKJIO0, CIIaBbI
METaJIJIOB, TIOJIUMEPHBIC MaTEPUAIIbI).

MesknpeaMeTHbIE CBSI3H.

Peanuzaniusi MeXIpEeIMETHBIX CBSI3€H MPU U3YYEHUU XUMHHU OCYIIECTBISETCS
4yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTUH, TaK M MOHSITHH,
SBJISIFOIIMXCS. CUCTEMHBIMHU I OTACJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OOmme ecTeCTBEeHHO-HAyYHBIE TOHATHS: HAay4YHBIA (HaKT, THMOTE3a, 3aKOH,

TEOpHs, aHaJIW3, CHHTE3, Kiaccuukamus, TMEPUOJUYHOCTh, HAOJIOACHUE,
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HKCIIEPUMEHT, MOJICTUPOBAaHUE, U3MEPEHHE, MOJIEIb, SBJICHNE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHs, MaTepuaibl. Ou3nKa: MaTepus, aTOM, FIEKTPOH, MPOTOH, HEUTPOH, UOH,
HYKJIUJ, M30TOMbI, PaJWOAKTUBHOCTb, MOJEKYJda, DJIEKTPUUYECKUH  3apsj,
MPOBOJAHUKH, TMOJYIPOBOJHUKH, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEIO,
o0beM, arperaTHOe COCTOSIHME BEIIeCTBA, a3, pacTBOp, pPacTBOPHUMOCTb,
KpPHUCTAJNTNYECKasl PelIeTKa, CIUIaBbl, (PU3NYECKHE BEIMYMHBI, SIUHULIBI H3MEPEHHUS,
KOCMHMYECKO€ IPOCTPAHCTBO, IJIaHETHI, 3B€3]1bl, CoJHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, 3KOCHCTEMA, MHUHEpAIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOJJIEMEHTHI, TIUTA TEIbHBIC BEIIESCTBA.

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

HCKOIIaCMBbIC, TOIINIMBO, BOAHBIC PCCYPCHI.

INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUSA YYEBHOI'O
MNPEAMETA «XUMMUSI»

JIMYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE  pE3yNbTaThl  OCBOCHHUS  y4eOHOro mpeaMera  «XHUMHSD»
JOCTHUTAIOTCS B €IUHCTBE YUCOHON M BOCIIUTATEIIBHOM JESTEILHOCTH B COOTBETCTBUU
C TPaIUIIMOHHBIMU POCCUHCKUMH COIIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU
[ICHHOCTSIMU, TPUHSATHIMH B OOIIECTBE MpaBWJIaMH M HOPMaMH TIOBEACHUS U
CIOCOOCTBYIOT ~TPOIIECCaM  CaMOIIO3HAHUS, CAMOPA3BUTHS W  COLMAIHM3AINN
00yJarommxcs.

JIMYHOCTHBIEC PE3yJIbTaThl OTPAKAIOT CPOPMHPOBAHHOCTH, B TOM 4YHUCIIC B
YacTH:

Ilampuomuyeckozo BOCNUMAHUSL: IIEHHOCTHOTO OTHOIIIEHHUSI K
OTEYECTBEHHOMY KYJIBTYPHOMY, ICTOPHYECKOMY ¥ HAYYHOMY HACJICIUIO, TOHUMAHUS
3HAYEHUs] XUMHUYECKOW HAyKHM B JKU3HHU COBPEMEHHOr0 OOIeCTBa, CIIOCOOHOCTU
BJIAJICTh JOCTOBEPHON HH(MOpMAIed 0 TEepefOBbIX TOCTUKCHUSX U OTKPBITHIX
MHPOBOM M OTEYECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpOICTBE MUpa 1 OOIIECTBA.

Fpa.?fCOCZHCKOZO eocnumanus.; TIPCACTABICHUA O COHUAJIBHBIX HOPpMAX U
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MpaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B  KOJUIEKTUBE, KOMMYHUKATUBHOMU
KOMIIETEHTHOCTH B  OOILECTBEHHO  TOJIE3HOM,  y4eOHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOW M JPYTMX BHUJAX JICATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JI€SITEIbHOCTH TPH BBHINOJHEHUU Y4e€OHBIX, MO3HABATEIBHBIX 3ajady,
BBITIOJTHEHUHM  XMMHMUYECKHUX OKCIEPUMEHTOB, CO3JaHUM YYCOHBIX IPOEKTOB,
CTpEMJICHUS K B3aMMOTOHMMAHWIO W B3aMMOIIOMOIIM B IIPOIECCe ATOH y4eOHOM
NEATENbHOCTH; TOTOBHOCTH OILIEHUBAaTh CBOE TMOBEJICHUE U TIOCTYNKH CBOHX
TOBApUIIEH C TO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYE€TOM OCO3HAHMS
ITOCJIEACTBUAN IMOCTYIIKOB.

L]ennocmu nayuno2o no3Hauus:

° MHUPOBO33PEHUYECKUX MPEACTABICHUNA O BEUIECTBE U XUMHUUYECKOH
pEaKLMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
COCTABJIAIOIIMX OCHOBY ISl TOHMMAaHUSA CYI[HOCTH HAy4YHOM KapTUHBI MHPA;
IpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3AUMOCBSI3IX
YEJI0OBEKA C MPUPOIHON CPENO, O POJIM XMMHH B IMMO3HAHUU ITUX 3aKOHOMEPHOCTEN;

° MO3HABAaTEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha TMOJIYYEHHE HOBBIX
3HAHUW MO XUMHH, HEOOXOIUMBIX JUISi OOBSCHEHMS HaOII0IaeMBIX IPOIECCOB H
SIBIICHMI;

° M03HABATENbHOM, WHOOPMAITMOHHONW M YUTATEITHCKOW KYJIbTYpbhl, B TOM
YUCJIe HABBIKOB CaMOCTOSITEIbHOM pPabOThl ¢ y4YeOHBIMM TEKCTaMH, CIPaBOYHOM
JUTEPATypoOi, JOCTYNMHBIMH TEXHUYECKUMHU CPEACTBAMHU  HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

° MHTEpeca K 00yYeHHUI0 U TTO3HAHUIO, JTF0003HATEIFHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHHUIO, TPOCKTHON U MCCIIEI0BATEIBCKON IS TEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HANPaBJIECHHOCTH U YPOBHS 00y4YeHUs B TaJIbHEHIIIEM;

Dopmuposanusi  Kyibmypsl  300p08bs:  OCO3HAHUS IIEHHOCTH  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha 3J0POBBIN 00pa3
KU3HHU, OCO3HAHMS TOCJCICTBUN W HEMPUSTHS BPEIHBIX MPUBBIUEK (YIMOTpeOIeHUS
QJKOTOJIsl, HApPKOTHUKOB, KypeHHWs), HEOOXOIUMOCTH  COONIOACHUS  MPABHII

0e301macHOCTH pu O6paH_I€HI/II/I C XMMHWYCCKHMMHU BCIICCTBAMU B 6BITy )41 pCaHBHOﬁ
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KU3HH;
Tpyoosoeo éocnumanus.: MHTEpPECA K MPAKTUYECKOMY U3YUYEHUIO ITpodeccuil u
Tpy/Zla pa3IM4HOrO POJa, YBAXKECHUE K TPYAY U pe3yJibTaTaM TPYAOBOU NESITEIbHOCTH,
B TOM YHCJI€ HA OCHOBE NPUMEHEHHUsI MPEAMETHBIX 3HAHUI MO XMMHUHU, OCO3HAHHOIO
BbIOOpAa WHIUBUIyAIIbHOW TPAGKTOPUHU MPOJOJLDKEHUsT 00pa3oBaHHsl C Y4ETOM
JUYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH;  ycmemHoW mpo(ecCHOHANBHON  MEATeTLHOCTH W Pa3BUTHSA
HEOOXOUMBIX YMEHUI; TOTOBHOCTH aJIallITUPOBATHCS B PO(PECCUOHATIBLHON CPEIE;

IKON02UYeCKO20 8OCNUMAHUA:

o HKOJIOTUYECKH 11eJ1eCO00PAa3HOr0 OTHOIIEHUS K IPUPOAE KaK UCTOUHHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CYLICCTBOBAHUs, TIOHUMAHUS LIEHHOCTH 3JI0POBOTO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOIO OTHOUIEHUS K COOCTBEHHOMY
(U3MUECKOMY M TICUXHYECKOMY 3/I0POBbIO, OCO3HAHHUS LIEHHOCTU COOJIOACHUS
IpaBUJI OE30MACHOTO MOBEJEHUS IPU paboOTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAIOUIUX 310POBBIO U )KU3HU JHOJIEH;

o CHIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJyYyaeMble IIPU U3YUYEHUU XHMUH,
JUI. PELICHUs] 3a7ay, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOJHOU CPENOM, IOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYyJbTYpbl, = OCO3HaHUS  TIJIOOQJIBHOrO  Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pEelIeHUs OCPEACTBOM METOJI0B XUMUU;

o DKOJIOTMYECKOTO MBILIUICHUS, YMEHUS pPYKOBOACTBOBAaTbCS MM B
IT03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

CrnenuajbHble JUYHOCTHBIE Pe3yJbTAThI:

° YMEHHUE CONOCTABIISTH 3pUTEIbHBIE BIEYATIECHUS C YYETOM OJyYEHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOEr0 3PUTENBHOrO BOCHPUATHSA, HA OCHOBAaHUU
cOPMUPOBAHHBIX TPEJCTABICHUNH O TMpeAMeTax U SBJICHHUSIX OKpY’Karolen
JICUCTBUTEIILHOCTH;

° c(hOpMHUPOBAHHOCTh MOTHMBAIMU K OOYYCHHUIO U IIeJICHANpaBICHHON
MMO3HABATEILHOM JCSITEIbHOCTH;

° CIIOCOOHOCTh K OCMBICIEHUIO U Au(depeHInalud KapTUHbBl MUpa, €€

BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aluy.
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MeranpeaMeTHbie pe3yJbTaThl

B cocraBe wMeTanpeAMETHBIX pPE3yJIbTATOB BBIACISIOT 3HAUMMbIE IS
(dopMuUpOBaHUS MUPOBO33PEHUS OOIIEHAYYHBIC TOHATHA (3aKOH, TEOPUS, MPUHIIMII,
runoresa, (pakT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JIp.), KOTOPbIE UCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUI U3 ATHX
npeaMeToB (pOpMHUPOBAThH MPEACTABICHUE O LIETOCTHOM HAay4yHOW KapTWHE MHpa, U
yHUBEpCaJbHble yuyeOHble JeWcTBUA  (IIO3HABATEJIbHbIE, KOMMYHHUKAaTHUBHBIE,
pPEryJsTUBHBIE), KOTOpble oOecneunBarOT  (POPMHpPOBAHME TOTOBHOCTH K
CaMOCTOSTENIbHOMY IJTAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHON AESATENbHOCTH.

MetanpeameTHble pe3ybTaTbl OCBOCHUSA Y4eOHOTO mpeaMera «XUMHs»
OTpPaXkaroT OBJIAJICHUE YHHUBEPCAIbHBIMU I103HABATEIbHBIMH JICUCTBUSIMU, B TOM
qHUCIIe:

basoevimu nocuueckumu oeticmeusamu:

o YMEHUEM HCIIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IIpH
OCBOGHMHM 3HAaHUM: pPACKPbIBaTh CMBICI XHMHMUYECKUX TOHATUN (BBIIEIATH HX
XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTMMH THOHSITHUIMMU),
WCIIOJIb30BATh MOHATUA JJIs1 OOBSICHEHUSI OTAENbHBIX (DAKTOB W SBJICHHI; BHIOMPATH
OCHOBaHUSl U KPUTEPUU ISl KJIACCU(PUKALNUN XUMUYECKUX BEIIECTB U XUMHYECKHX
peaklMii; yCTaHABIMBATh MPUYUMHHO-CIEJICTBEHHBIE CBSI3U MEXKIYy OOBEKTaMU
W3Y4YEHUS; CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHIYKTUBHbBIC, AEIYKTUBHBIE, IIO
AHAJIOTUM); 1€J1aTh BBIBOJBI U 3aKJIFOUEHHS;

o YMEHUEM IMPUMEHATHh B MPOIECCE MO3HAHUS MOHATHUS (TpEeIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, MCIOJIb3YEMbIE B XHWMMUH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMUU MOJIEJIbHBIC MPEICTABICHUS —
XUMUYECKUW 3HAK (CMMBOJ DJIEMEHTa), XUMHUYecKas QopMyna u ypaBHEHHUE
XUMHUYECKON peakluu — IpHU PEIIeHnH y4eOHO-TI03HABATENbHBIX 3a/1ay; ¢ y4ETOM
3TUX MOJIEJBHBIX MPEICTABICHUN BBIABIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIE
IPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMMUYECKHUX BEUIECTB M XUMUYECKUX PEaAKIN;

BbBIABJIATD 06I_HI/IC 3dKOHOMCPHOCTH, MPUYINHHO-CJICACTBCHHBIC CBiA3HU u
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MPOTUBOPEUYMST B M3y4aeMbIX MpoOLEccax W SBICHUSX; IMpeajaratb KpUTEpUu Iis
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUMIA; CaMOCTOSTEIHHO BBIOMPATH
crocod pemnieHus y4eOHOW 3amauu (CpaBHHUBAaTh HECKOJBKO BAapHUAHTOB PEIICHUS,
BbIOMpaTh HamOoJee MOAXOMAIMN ¢ Y4ETOM CaMOCTOATEIBHO BBIJICICHHBIX
KpUTEPHUEB);

baszosvimu uccneoosamenvckumu Oeucmeusmu:

o YMEHHEM HCIIOJIb30BaTh IOCTABICHHBIE BOMPOCH B  KadyecTBE
MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI AJIs1 (POPMHUPOBAHUS TUIIOTE3BI
TI0 TIPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHH;,

o NpPUOOpPETEHUE OMBITA IO TIAHUPOBAHUIO, OPTAHU3AIMH U TIPOBEICHUIO
YUYEHHYECKMX OKCIEpPUMEHTOB: YMEHHWE Ha0moJaTh 3a XOJO0M  Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (pOopMyJIUpOBaTh 0000ILEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIAEIOBAHMUS, COCTABIATH OTUET O
poJieaHHoM padoTe;

Pabomoti ¢ ungpopmayueti:

o YyMEHHEM  BBIOMpaTh,  aHAIM3UPOBATH M HHTEPIPETUPOBATH
UHPOPMAITUIO PA3IUIHBIX BUAOB M (HOPM TPEICTABICHHUS, IMOJYIaeMyI0 M3 Pa3HbIX
UCTOYHUKOB  (HAyYHO-TIOMYJISIpHAsl ~ JUTEpaTypa  XHMHUYCCKOTO  COJICpKaHWS,
CIpaBOYHBIE  MMOCOOMs, pecypchl  MHTepHera);  KPUTHYECKH  OLIGHHUBATH
OPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

o YMEHHEM MPUMEHITh Pa3INYHble METOABl M 3alpOChl MPH TOUCKE U
otOope nH(OPMAIIMK U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOIUMBIX IS BBITOJTHEHUS
y4eOHBIX M MO3HABATEIbHBIX 3aj[ad OMNPEAENIEHHOrO THUIIA; MPUOOpPETEHUE OIBbITa B
o0jacT  WCMONB30BaHUS  WH(MOPMANMOHHO-KOMMYHHKATHUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYPOH AaKTHBHOTO HCIIONB30BAHMS PA3JMUYHBIX MOUCKOBBIX CHCTEM;
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAILHYIO (OpMY TpEICTaBiICHHUS WHPOPMAIUU U
WITIOCTPUPOBATh pellaeMble 3aJadyd  HECIOXKHBIMH CXEMaMH, JguarpaMMaMH,
apyrumu hopMamu rpaduKd U UX KOMOUHAIMSIMU;

o YMEHHEM HCIOJb30BaTh M aHAJIM3UPOBaTh B IMpolecce y4eOHOHl u

HCCHCHOB&TGHBCKOﬁ ACATCIBbHOCTH I/IH(bOpMaLII/II-O O BJIMAHHUH TIPOMBIINIJICHHOCTH,
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CEJIbCKOTI0 XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH IPUPOTHON CPELBI;

Yuueepcanonvimu KoOMMYHUKAMUBHBIMU OCUCTNEUAMU:

o YMEHHMEM 3aJ1aBaTh BOIIPOCH! (B XOJE AUANOra W/WiIM IJUCKYCCHU) IO
CYLIECTBY 00CYyX1aeMOM TeMbl, (pOpMyIHpPOBaTh CBOU MPEIIOKEHNUS OTHOCUTEIBHO
BBIIIOJIHEHHSI IPEIOKEHHOM 3a1a4H;

o OpUOOpETEHUE  OMbITa NPE3EHTALUU  PE3yJNbTaTOB  BBIIOJHEHUS
XUMHUYECKOTO JKCIEpUMEHTa (JabOpaToOpHOIo OIbITa, J1abOpaTOpHOM paboOThl MO
MCCJIEIOBAHHUIO CBOMCTB BEUIECTB, yHEOHOTO MPOEKTA);

o 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IO3HABATEIbHOU
U HCCIEA0BATEIbCKOM JESATENIbHOCTH MpPH PEIICHWHM BO3HUKAIOLIMX IpoOJeM Ha
OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBaHUSI MO3UILMKI (0OCYXIeHHS, OOMEH
MHEHUSIMH, «MO3TOBbIE€ IITYPMBD», KOOPIHMHALMS COBMECTHBIX  JIEHCTBHH,
onpeaereHre KPUTEPUEB M0 OLIEHKE KaueCTBA BBIOJIHEHHOW padOThI U JIp.);

Yuueepcanvnvimu pecyisamusHviMu 0eUCmeusmu:

o YMEHUEM  CaMOCTOSITEJIBHO  ONPENENATh  LEJIW  JIEeATEIbHOCTH,
IJIaHUPOBATh,  OCYIIECTBISITh, KOHTPOJUPOBaTH W  MPU  HEOOXOAMMOCTU
KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BbIOMpaTh Hambosee 3(pPpeKkTuBHbIE CIIOCOOBI
pelieHnss y4yeOHBIX M MO3HABATENbHBIX 33J1ad, CaMOCTOSITEJIbHO COCTaBJIATh WIIH
KOPPEKTUPOBATh MPEIIIOKEHHBIN AJITOPUTM JEUCTBUN NPU BBINOJHEHUH 3aJaHUM C
y4€TOM TOJY4YEHHUS HOBBIX 3HAHUH 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX MU
peaklMsIX; OUEHUBATh COOTBETCTBUE MOJYUEHHOIO PE3YJIbTATA 3asBJICHHOMN LENH;

o YMEHUEM HUCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPe/IjiaraeMbie B
YCJIOBHHM 33/IaHUU.

CrnenuajbHble MeTanipeAMeTHbIE Pe3yJIbTaThl:

° YMEHHUE HCIOJIb30BaTh COXPAHHbIE AHAIM3ATOPbl B PA3JIMYHBIX BUIAX

nesTenbHoCTH (yueOHO-TI03HABATEILHOM, OPUEHTHPOBOYHOMU, TPYAOBOM);

° MPUMEHATh  3PUTENIbHO-OCS3aTeNbHBIM  €cOoco0  OOcCienoBaHUs |
BOCTIPHSITHUS;
° YMEHHE IM0JIb30BaThbC COBPEMEHHBIMH CPEACTBAMH KOMMYHHKAIIUH,

TI/I(I)J'IOTCXHI/I"IeCKI/IMI/I cpeacrBaMu, IpUMCHACMBIMH B y‘le6HOM Iponecce;
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° YMEHHE IUTAHUPOBAaTh MNPEIMETHO-TIPAKTHYECKHE ACUCTBUS C y4ETOM
MMEIOIIErocs 3pUTENbHOTO IMarHo3a B COOTBETCTBUH C ITIOCTABJICHHOM 3a/1a4ei;

° yMEHHUE TPOSBIATh B KOMMYHHMKATHBHOM [EATEIBHOCTH, a/IeKBATHBIC
CUTYyalluu, HeBepOaIbHbIe (POPMBI OOIICHMS;

° YMEHHUE BECTU CAMOCTOSTENIbHBIA TOUCK HHPOPMALINY;

° CIOCOOHOCT, K  MpeoOpa3oBaHMIO, COXpPAaHEHHWI0O M Iepenaye
uH(pOpMaInH, MOTYYCHHON B pe3yJIbTaTe YTCHUS WU ayJHUPOBaHUS;

° CIIOCOOHOCTh y4YacCTBOBaThb B PEUYEBOM OOIIEHUM, COOJIIO/1asi HOPMBI
PEUEBOr0 ATHKETA, aJIEKBATHO MCIIOIH30BATh KECTHl U MUMHUKY

° CIOCOOHOCTh OLIEHMBATh CBOIO pe4b C TOYKU 3PEHUS €€ COIep KaHus,
A3BIKOBOT'O OPOPMIIEHUS;

° YMEHHE HaXOAWTh TPAaMMAaTHYECKHE€ M PEYeBbIE OMIMOKHU, HEIOYETHI,
UCIPABIIATH UX;

° YMEHHUE IUIAHUPOBaTh, KOHTPOJIMPOBaTb U OLICHWBATHh y4eOHbBIE
JACHCTBUSL C y4YETOM, HMEIOIIETOCS 3PHUTEIBHOTO JHarHo3a B COOTBETCTBHU C

MOCTABJICHHOM 3aJ]a4€il U YCIIOBUSAMU €€ peah3aliiu.

IIpeaMeTHBIE Pe3yabTATHI
9 kaacce

[ paCKpLIBaTB CMBICJI OCHOBHBIX XNUMHWUYCCKHUX HOHHTI/Ifli aToM, MOJ'ICKy.TIa,
XUMHUYECKUHN 3JIEMEHT, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS
U HEOJHOPOJIHAs), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi M MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasi J0Jisi XUMHUUYECKOTO dJie-
MCHTa B COCAWMHEHHUM, MOJISIPDHBIM OOBEM, OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPUIIATETHLHOCTD, CTEIEHD OKHCJICHMS, XAUMHUYECKast peakius,
KJIacCU(UKAIIAS PEaKIMi: peaKIuu COCIUHCHHS, PEaKIIUU Pa3JIOKEHHUS, PEaKIINH
3aMelIeHns, peakiuu 00- MEHa, DK30- W DHIAOTCPMHYCCKHE PEaKIuH; TEeIlJIOBOM
addekT peakuuu; AIPO aToMma, SJICKTPOHHBIM CIIOW aTroMa, aTOMHasi OpOUTab,
pamzlyc aToMa, XMMHUYECKass CBA3b, HOJ'I)IpHaSI n HGHOHHpHaH KOBAJICHTHAas1 CBA3b,

HOHHAasA CBA3b, NOH, KATUOH, dAHUOH, paCTBOP, MACCOBAas J0OJIA BCIICCTBA (HpOHCHTHaﬂ
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KOHIIEHTpAaIusi) B pacTBOPE;

) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHH (CM. TI.
1) ¥ IpUMEHSITh ATH MOHATHS IPY OMMCAHUU BEIIECTB U UX MPEBpAICHUM;

) WCIIOJB30BaTh XUMHUYECKYIO CHUMBOJMKY JJii COCTaBJIeHHS (popmyr
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

o OMpeNeNnsTh  BAJEGHTHOCTh  aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCMHEHUSX;, CTENEHb OKHUCICHUS DJIEMEHTOB B OWHApPHBIX COCIUHEHMUSX;
MPUHAJICKHOCTh BEUIECTB K OMPEACIIEHHOMY KJIACCy COCAMHEHHH 1o (opmyam;
BHJI XUMHYECKOH CBSI3U (KOBaJICHTHAS U MUOHHAS) B HEOPTAHUUYECKUX COCIMHEHUSX;

o packpeiBath cMbici [lepuoamueckoro 3akona [I. . Mennaeneesa:
JEMOHCTPUPOBATh NMOHUMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
3JIEMEHTOB OT WX MOJIokeHus: B llepmoamyeckoil cucTeMe; 3aKOHOB COXPaHEHUS
Macchl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJSIPHOTO YYEHHS, 3aKOHa
ABorazipo; OMUChIBaTh M XapakTepus3oBaTh TaOmuuHyto ¢opmy Ilepuoamueckoit
CHUCTEMbl XMMHMYECKUX DJIEMEHTOB: pa3iuyaTh MOHSITHUS «TJiaBHas mnoarpynna (A-
rpynmna)y u «mnobounas mnoarpynna (b-rpymma)», manbie W OONBIIHE TEPHOIBI;
COOTHOCUTH 0003HA4YEeHUsI, KOTOpble UMEIOTCA B Tabnuie «Ilepuoanyeckas cucrema
xumudeckux aneMeHToB [[. M. MenzaeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XMUMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsij siapa, 00Ilee Yucio
AJNIEKTPOHOB U PACHpPEIETICHUE UX IO JIEKTPOHHBIM CIIOSIM);

o KJacCu(UIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI; HEOPraHUYECKUe
BEILIECTBA; XUMHUYECKUE PEakiuu (10 YKCIy W COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIIOBOMY A (PekTy);

) XapaKTepHU30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB, TMOJTBEPXkKAAs OINUCAHUE TPUMEPAMU  MOJIEKYJISIPHBIX
YPABHEHHU COOTBETCTBYIOIIUX XUMAUYECKUX PEAKIINM;

) MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HUX
KAUYE€CTBEHHOI'0 COCTaBa; BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX IPEBPAILICHHUI B
Pa3JIMYHbBIX YCIIOBUSIX;

° BbIYHUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIAPHYIO M MOJIIPHYHO MacCChbl
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BEIIECTB; MAacCOBYIO JOJI0 XHMHYECKOTO »3JeMEHTa Mo (opMmyse COeAMHEHUS;
MacCOBYIO JIOJIO BEIIeCTBA B pPACTBOPE; MPOBOAMTH PACUETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

o MPUMEHATh OCHOBHBIE OIEPAlMM MBICIUTEIBHON JEATEIbHOCTH —
aHaJIU3 W CHHTE3, CPaBHEHHME, OOOOIIEHHME, CUCTEMATHU3AlMIO0, KIACCU(PUKALHUIO,
BBISIBJICHUE NIPUYUHHO-CIICACTBEHHBIX CBSI3€ — JJIsl M3Y4YEHUs CBOWCTB BEILECTB U
XUMHUYECKUX PEaKIUil; eCTECTBEHHO-HAYYHBIE METOJbl MO3HAHUS — HAOIIO/ICHUE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIA U MBICJICHHBIN);

o CIeA0BaTh  IpPaBWIAM  TOJIB30BAHHUS  XMMHUYECKOW IOCYAOM H
1a00paTOPHBIM 000PYJIOBAaHUEM, a TaKXe IMpaBUjaM OOpallleHUs C BEUIECTBAMHU B
COOTBETCTBUM C MHCTPYKUMSIMH IO BBINOJIHEHUIO JaOOPATOPHBIX XHUMUYECKUX
ONBITOB MO TOJYYEHHIDO M COOMpPAHMIO Ta3000pa3HbIX BEMIECTB (BOJOpoAa U
KHCJIOPOJia), MPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MaccoBOM ol
PacTBOPEHHOIO BEILECTBA; IUIAHUPOBATh U MPOBOJUTH XUMUYECKHUE DKCIIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB ILIEJIOYEH M KHUCIOT C TOMOLIBIO HHIUKATOPOB

(;makmyc, herondranenH, METHIOPAHXK U Jp.).

10 kiacce

. PaCKpbIBATh CMBICII OCHOBHBIX XWMHWYECKUX ITOHATHUH: XUMWUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHOH, AHWUOH, MNPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO,  BAJIEHTHOCTb,  AJEKTPOOTPULATEIBHOCTh,  CTEIEHb  OKHUCIJICHUS,
XUMUYECKasi peakiusi, XHMHUYECKas CBs3b, TEIJIOBOM 2P(DEKT peakuuu, MOJb,
MOJISIPHBIM  00BEM, PAcCTBOP; DJEKTPOJUTHI, HEIJIEKTPOIUTHI, JJICKTPOJIUTHUECKAS
JUCCOIHMAIINS, PEaKIIM MOHHOTO OOMEHa, KaTaln3aTop, XMMHUYECKOe paBHOBECHE,
obpatuMmble W HeEOOpaTHUMbIE pEaKIUU, OKHUCIUTEIb- HO-BOCCTAHOBUTEILHBIC
pEaKUMH, OKUCIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPONINS,
aM(pOTEepHOCTh, XWMHUYECKas CBs3b (KOBAJCHTHAsl, WOHHAs, MeETaJIMYecKasi),
KpUCTAJNIMYECKAsT PEHIETKA, KOPPO3US METAIIOB, CIUIABBL, CKOPOCTh XUMHUYECKOM
peakiuu, npeaensHo nonyctuMmas konuentpauus (ITK) Bemectna;

° HUITIOCTPHUPOBATH B3AUMOCBA3b OCHOBHBIX XMMHWYCCKHUX MOHSITHI (CM. II.
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) ¥ MpUMEHSITh 3TU MOHATHS TIPU ONMKCAHUU BEILIECTB U UX MPEBPaIICHUN;

. WCIIOJB30BaTh XMUMHUYECKYIO CHUMBOJMKY JJi1 COCTaBJIeHHS (popmyn
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKIINIA;

. ONPENIEIISTh BaJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB
B COCIMHEHUSAX PA3JIMYHOrO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEJIMHEHUM 1Mo (hopmysiaM; BUJ XUMHUYECKOU CBSI3U (KOBAJICHTHAs, MOHHAS,
METAJJINYECKasi) B HEOPTraHWYECKUX COCJAMHEHUSX; 3aps]l MOHA [0 XUMHUUYECKOM
dbopmyre; xapakTep cpelbl B BOJHBIX pacTBOpPaX HEOPTaHUYECKUX COCIUHEHUM, TUIT
KPUCTAJUTMYECKOUN PelIéTKH KOHKPETHOTO BEIIECTBA;

. packpeiBath cMmbica llepuomnueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHUE: OMNHCHIBATH W XapaKTEPU30BATh TAOIHUYHYIO
dbopmy Ilepuoauyeckoil CHUCTEMbl XHUMHUYECKMX JJIEMEHTOB: pa3jinyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nobouynas noarpynna (b-rpyrmma)y», manbie u
OOJIBIIINE MEPUO/IBI; COOTHOCUTH 0003HAUEHHUS, KOTOPhIE UMEIOTCS B MEPUOIUIECKOM
Ta0auIEe, C YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB M 3aps A1pa, O0IIee YUCIIO PJIEKTPOHOB U paCTIpe/IeIeHHE UX 10
AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJIEMEHTOB U UX COCIMHEHUH B MpeJenax MaJlbIX MEPUOJ0B U IIaBHBIX MO/~ TPYMI C
YYETOM CTPOEHUS UX ATOMOB;

. KIaccuUIMpOBaTh  XUMHUYECKHE  DJIEMEHTBI,  HEOpPraHWYECKHUe
BEILIECTBA; XUMHUYECKHE PEaKIUu ([0 YKCIy W COCTaBY YYacCTBYIOIIMX B PEAKLIHUH
BEILIECTB, MO TEIIOBOMY (PhEKTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS XUMUUECKUX
AJIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHEIM(PUIECKUEC XUMUYECKUE
CBOMCTBA TPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEP)KJas ONHCaHUE MpPUMEpaMU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

. COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTHUUECKON JHCCOLMAIMU KHUCIIOT,
IeJI0Ye U CoJieH; MOJHbIe U COKpAUIEHHBIE YPAaBHEHUS PEaKIMii MOHHOTO OOMEHa;
YpaBHEHUSI PpPEaKLHi, MOJATBEPKIAIOIMINX CYIIECTBOBAHUE TIE€HETHYECKON CBS3U

MCKY BCUICCTBAMU Pa3JIMYHBIX KJIACCOB;
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. pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OanaHca 3TUX PEaAKIIU;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOKHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B PA3TUYHBIX YCIOBUSAX;

. BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYIO MAaccChl
BEILIECTB; MACCOBYIO JIOJII0O XHUMHYECKOTO JJIeMeHTa M0 (opMyse COeaUHEHUS,;
MAacCOBYIO JIOJIO BEILECTBA B PacCTBOpPE; MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOUN peaKkinu;

. CIEIOBATh  MpAaBUJAM  TOJIb30BAHUS  XMMHYECKOM  TOCYAOM U
Ja00paTOPHBIM O0OpPYJIOBAaHHEM, a TAKXKE MpaBUiIaM OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBHHM C HWHCTPYKIIUSMH I10 BBIMOJHEHHUIO Ja0OPATOPHBIX XUMHUYECKHUX
OTNBITOB MO TIOJYYEHUIO W COOMpAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M
YTJIEKUCIIOTO Ta3a);

. NPOBOJUTh  PEAKIMU, MOATBEPKIAIONIME KAdYeCTBEHHBIM  COCTaB
pPa3JIMYHBIX BEIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUA- OpOMU[-, UOAMI-,
kapOoHat-, ¢ocdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U
MOHbI  M3YYEHHBIX  METAJJIOB, MPUCYTCTBYIOLIME B  BOJHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

. MPUMEHATh OCHOBHBIC OIEPAlIMM MBICIUTEIBHON JI€ITETbHOCTH —
aHaJiM3 U CUHTE3, CpaBHEHHE, 0000IIEHNEe, CUCTEMATU3alINI0, BBISIBICHUE TPUYUHHO-
CJICICTBEHHBIX CBSI3€M — ISl U3YUYEHHSI CBOWMCTB BEIIECTB U XUMHYECKHUX PEaKIIU;
€CTeCTBEHHO-HAyUYHbIC  METOJAbl  IO3HaHWUA —  HAOJIOJCHUE, U3MEpPEHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN).

CHeIIHaJILHLIe pe3yabTarThbl:

o BJIaJICHUC TIPABHJIAMHU 3aITUCH (POPMYIT U CIICIIHATIbHBIX 3HAKOB;
. BIIaJICHUE TEXHUKOU mpeoOpazoBanusi GOpMYIT U BHIPAKECHUI;
o BIIAJICHHE 3PHUTCIBHO-OCI3aTCIbHBIM CIIOCOOOM  00CiIeIOBaHUS U

BOCIIPUATHS IIBETHBIX WJIM YEPHO-O€NbIX (KOHTPACTHBIX) pelibeHbIX H300paKeHUI

(wumrocTparuii, TabIuIl, CXeM, MaKeTOB, YePTEKHBIX PUCYHKOB, TPa)MKOB U T.II.).
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TEMATHYECKOE IINTAHUPOBAHME 110 ITPEMETY «XUMMHUA»

9 Kiacce

Pa3peinl
NporpamMmmsl, 1
KOJIMY€eCTBO
4acoB,
O0TBOJAUMOE Ha
UX U3yUYeHHe

OcHOBHOe co/iep:KaHue

OcHOBHbIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

[lepBoHauabHBIC
XUMHYCCKHE
moHsATUsA. (15 4.)

[Ipeamer xumuu. Ponb XMMHM B JKM3HU 4eJOBEKa. Tena u
BenecTBa. U3NUeCKUe CBOMCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BEILIECTB.

[lonsiTie 0 MeTo/ax MO3HAHHWS B XUMHUU. XHMHS B CHUCTEME
Hayk. Unctele BemecTBa u cmecu. CriocoObl pa3/iesieHus CMeceil.

ATOMBI W MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI
XUMHUYECKUX 3J1€MEHTOB. [IpocThie U CllokKHBIE BELECTBA. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX
9JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa BemlecTB. OTHOCUTEIbHAS
atomHasi macca. OTHocHUTeNIbHAsI MOJEKYJsipHas macca. MaccoBas
JIOJISI XUMHAYECKOTO JIEMEHTA B COCIUHEHHH.

®u3nueckue U XUMUYECKUE SIBIICHUS. XUMHUUECKas peaklus 1
e€¢ mpu3HaKU. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHWMHUUYECKHE
ypaBHeHus. Knaccupukanus XUMHYECKUX PEAKIHA (COeAMHEHUS,
pasnoXeHus1, 3aMeleHns, 0OMeHa).

XUMHYeCKHH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU IOCY0H,
¢ mpaBuijamMu paboThl B jJaboparopuu W nmpuéMamu oOpalleHus ¢
nabopaTopHBIM  O0OpYyIOBaHHEM; HW3Y4YeHHE U  OINHUCAHHE
(U3UYECKUX  CBOMCTB  OOpa3IOB HEOPTaHWYECKUX  BEIIECTB;
HaOmoneHne (¢u3ndeckux (TUIaBIEHUE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHE W KOHJIEHCAIlUsS BOJBI) U
XUMUYECKUX (TOpPEHHE CBEYHU, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCJIOTOW) SIBJICHHM, HAOIIOJCHHE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS  XUMHUYECKUX  peaKIuil
(pa3noxeHnue caxapa, B3aWMOJCHCTBHE CEpPHOM KHUC JIOTHI C

PacKpbIBaTh CMBICT U3y4aeMBbIX TTOHATUM;

pacKpbIBaTh poJib XUMHUHU B MPUPOJC M KU3HU UETIOBEKA,
e€ CBsI3b C IPYTUMU HAYKaMU;

pasznuuaTh YUCTHIE BEIIECTBA M CMECH; OAHOPOJHBIC U
HEOJIHOPOJHBIE CMECH;

pasznuuaTh GU3NIECKUE U XUMHUYECKUE SBJICHNUS,
OTIpEeACIATh MPU3HAKU XUMUYECKUX PEaKIUi U yCIOBUS
WX TIPOTEKAHMUS;

CJIeI0BAaTh MPABUJIAM MOJIb30BAHUS XUMHUECKOW TOCYI0M
U J1abOpaTOpHBIM 000PYJTOBaHHWEM, a TaKXXe IMpaBUaM
oOparlieHusi ¢ XMMUYECKUMU BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU TIO BBITIOJTHEHHUIO MPAKTHUYECKUX padoT;
MJIAHUPOBATh U MPOBOAUTH XUMUYECKUN SKCIIEPUMEHT I10
M3y4YEHUI0 U ONMHUCAaHUI0 (U3UYECKUX CBOWCTB BEIECTB,
Croco00B pa3zieNieHusl CMECeil BEIECTB;

MIPUMEHATHh €CTECTBEHHO-HAYyYHBIE METOJBI MO3HAHUS (B
TOM YHCJIe HAONIO/IEHUE, MOJEIUPOBAHHE, YKCIIEPHUMEHT)
W OCHOBHBIC OIEpPAllUd MBICTUTEIHPHOU JEITEIbHOCTH
(cpaBHeHue, KiIaccuduKaius) AN U3YYCHHUs BEIIECTB U
XUMHYECKUX PEAKIIU;

pacKpbIBaTh CMBICI H3y4Yae€MbIX MOHSATUH W 3aKOHOB U
MIPUMEHSATH 3TU TOHATUSI TIPU ONTUCAHWN CBOWCTB BEIIECTB
U UX IPEBPALLECHUN;

paznuuath  (uU3MYECKHEe M XHUMHYECKHE  SIBICHUS,
OOBSICHSITh WX CYIIHOCTh C TOYKH 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YYEHHUS;
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xjopuoM  Oapusi, pasznoxeHue ruapokcuga  wmenu(ll) mnpu | e ompenenaTs NpU3HAKM XMMHUYECKMX PEAKLUH, YCIOBUS X
HarpeBaHuu, B3aUMO/ECcTBHE kene3a ¢ pactBopoM cosu Meau(1l)); IIPOTEKAHNUS;
H3y4eHHE CII0COOOB pa3/ieieHusi cMeced (C MOMOIIbI0O MarHuTa, | ® OOBACHATh CYIIHOCTh (U3NYECKUX M XMMHYECKHUX
¢buIbTpOBaHME, BBHIMAPUBAHKUE, AUCTIIULNMA, Xpomarorpadus), SIBJIGHUH € TOYKM 3pEHUS aTOMHO-MOJIEKYJIIPHOTO
IIPOBE/IEHUE OYUCTKU MOBApPEHHOW COJIM; HAOIIOJCHUE U ONHMCAHUE yUEHMUS,;
pe3yabTaTOB MPOBENEHUS OMbITA, WLUIIOCTPUPYIOIIETO 3aKOH | ® KJIacCH(UIMPOBATh XUMHUYECKUE peakiuH (M0 4Yucly U
COXPaHECHMSI Macchl; CO3/1aHue Mojenei MOJIEKYJI COCTaBY pearupyroumx 1 00pa3yromuxcs BeIecTB);
(IIapoCTEPIKHEBBIX). ® cocTaBnsATh  (GopMynsl  OMHAPHBIX  BEIIECTB IO
IIpakTnyeckue padoThI: BAJIEHTHOCTH U OINpPENENATh BAIEHTHOCTb MO (GopMyliam
Ne 1. TlpaBuna pabotel B naboparopuu u MPUEMBI OOpAICHUS C BEIIECTB;
71a00paTOPHBIM 000PYIOBAaHHEM. ® paccTaBiATh KOA(P(UIMEHTHl B YPaBHEHUSIX XMMUYECKUX
No 2. Paznenenue cMmeceil (Ha mpuMepe OYMCTKH MOBAPEHHOMN COJIN). peaKIuii;
Bbruuciienus: ® cleloBaTh MpaBWIaM MOJIb30BaHUs XUMHUECKOH MOCya0M
® OTHOCHUTEJIIBHOW MOJIEKYJISIPHOM MacChl BEIIECTB; 1 J1a00paTOpHBIM O00OPYIOBAHHMEM, a TAaKXKE IpaBHIIAM
® MaccoBOM JONM XMMHYECKOro »3jleMeHTa 1o (opmyne oOpalieHuss C  BEIeCTBAMU B  COOTBETCTBUU  C
COEIUHEHMUSI. WHCTPYKUMSMHU  TIO  BBINOJIHEHHIO  J1a0OpaTOPHBIX
XUMHYECKHX OIIBITOB;
® JCIOJB30BaTh MpPH BBIMOJIHEHUH YYEOHBIX 33JaHUNA U B
IIPOLIECCE UCCIIEA0BATENBCKON NEATENBHOCTH
® HAyYHO-TOMYJISIPHYIO JUTEpaTypy XUMHUYECKOTO
COJIEp/KaHUs, CIPAaBOYHBIE MAaTE€pPHAJIbI, PECYPCBHI CETH
«HTEepHETY;
® BHICTpauBaThb pPA3BEPHYTHIE IHCBMEHHBIE M  YCTHbBIE
OTBETHl C OMNOpoM Ha uHPOpMALMI0O U3 YyuyeOHUKA U
CIPAaBOYHBIX MaT€pUaIOB, TIPAaMOTHO HCIOJIb30BaTh
W3y4YEHHBIN NOHITUIHBIN anmapaT Kypca XUMHH.
Baxneimue Bosznyx — cmech razoB. CocraB Bo3myxa. Kucimopog — | @ pacKpbIBaTh CMBICT H3y4aeMbIX NOHSATHI U IPUMEHSTH 3TH
MIpeICTaBUTENN 3JIEMEHT U IpocToe BeulecTBo. HaxoxaeHue kuciopoia B pUpoe, MOHATHUSI TIPU OMNHMCAHUM CBOMCTB BEUIECTB U UX
HEOpPraHMYecKuX | (pu3MYecKre U XMMHUYECKHe CBOICTBA (peakuuu ropeHusi). OKCuibl. IIPEBPALICHUI;
BemiectB. (35 4.) | [Ipumenenue kucinopoaa. CrnocoObl mOMydyeHUs KHUCIOpOAa B | ®  XapaKTepu3oBaTh  (ONMHMCHIBaTh)  COCTaB  BO3/yXa,
nabopaTopuu M THpoMblnuieHHOCTH. KpyroBopor kuciopoja B ¢usnueckue W XUMHUYECKHE CBOMCTBA  KHCIOPOAA,
npupoae. O30H — ayuioTponHas MoaupUKalKs KUCI0po/a. CrocoObl €ro MOJyuyeHHus, NMPUMEHEHHE M 3HaueHHe B
TennoBoil 3pPeKT XUMHUYECKON peakiuy, TEPMOXUMHYECKUE IIPUPOAE U XKU3HU YEIIOBEKA;
YpaBHEHMsI, K30~ U SHAOTEPMHUECKUE peakiuu. TOIuMBO: yroib U | ®  CPaBHMBATH PEAKLUU TOPEHMS U MEJUIEHHOTO OKUCIICHMS;
MeTaH. 3arps3HEHUE BO3]lyXa, YCHJIEHHE MapHUKOBOro 3¢ dekra, | ® coOupare mpubOpsl A

TMOJIYYCHU A KHCJIOpOJa
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pa3pylieHre 030HOBOIO CIIOSI.

Bomopox — »asnemeHT M mpocTtoe BewlecTtBo. HaxoxaeHue
BOZOpPOJa B IMpHpojae, (PU3NYECKUE M XHUMHYECKHE CBOWCTBA,
MIpUMEHEHUeE, criocoObl noiyuenusi. Kuciaotsr u comu.

KonnuectBo BemectBa. Mosb. Momsipass macca. 3akoH
ABorazpo.

MonsipHblit
YpaBHEHUSIM.

®dusnueckue CcBOMCTBa BOJbl. Boaa Kak pacTBOpUTENb.
PactBopel.  HacebluuenHele ¥ HEHAaCBILIEHHBIE  PACTBOPBIL.
Pacmeopumocmov eewpecme 6 6o0e. MaccoBas J0Js BEIIECTBA B
pacTtBope. XuMmuueckue cBoWcTBa Boabl. OcHoBanus. Poib
pacTBOPOB B MPUPOJIE U B KU3HU yesnoBeka. KpyroBopor Bojabl B
npupoje. 3arpsi3HEHUE NPUPOJIHBIX BoA. OxpaHa U OYHUCTKa
MIPUPOJHBIX BOJ.

Knaccudukanus HeopraHmdeckux coequHeHuid. OKCHIIBI.
Knaccudukanus  OKCHIOB: coneoOpaszyomue  (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTepHBIe) U HecoseoOpasyromue. Homenknarypa
OKCHIOB (MEXIyHapoaHas © TpuBUANbHas). Dusnueckue u
XUMHUYECKHE CBOIcTBa okcu10B. [lonmydyenne okcuaoB.

OcHoBanmsi.  Kmaccudukarnuss  ocHoBaHWi:  mENOUM U
HEpPaCTBOPUMBIEC OCHOBAaHMSL. Homenkiatypa OCHOBAaHUI
(MexxayHapoaHash W TpuBHalbHas). DHU3UYECKHE W XUMUYECKUE
CBOMCTBa OCHOBaHUU. [loiryuenre ocHOBaHMIA.

Kucnotel. Knaccudukanus xucinor. HomeHkmarypa Kuciaor
(MexxnmyHaponHas W TpuBUAiIbHAas). DU3WUECKHE U XUMHYECKHUE
cBorcTBa kucioT. Pan aktuBHOCTH MeTtainioB H. H. bekerona. Ilo
Jy4E€HHUE KUCIIOT.

Conn. Homenkiatypa  cosneit
TpUBHAJIbHASA).

duznyeckue M XUMHUYECKHe cBoHMcTBa cojieid. [lomydenue
COJIEH.

['eneTnueckass CBsA3b MEXIYy KiIacCaMM HEOPraHMYECKUX
COCIMHECHUM.
XuMHYeCKUil

00bEM TazoB. Pacyérel 10 XUMHUYECKUM

(MexxayHaponHas U

IKCIMICPUMCEHT: Ka4yC€CTBCHHOC OIPCACIICHUC

(BBITECHEHHEM BOJIBI M BO3/IyXa);
pacrno3HaBaThb OIBITHBIM HyTeM KHCJIOPO;
WCIIOJIh30BATh XUMHUYECKYIO CUMBOJIUKY JIJISI COCTABIICHUS

bopmyn BEILECTB, MOJICKYJISIPHBIX ypaBHEHHUI
XMMHUYECKHX PEaKIUil ¢ y9acTHeM KHCIOpO/a;
OOBSICHATH ~ CYIIHOCTb  JKOJIOTMYECKHUX  IMpoOIIeM,

CBSI3aHHBIX C 3arPsS3HEHUEM BO3/1yXa;
CJIeZIOBaTh MpaBuiIaM 0e30MacHOi paboThl B TaOOpaTOPHH
Opd  KCHOJNB30BAHMM  XMMHYECKOW  MOCYABl |
0o0OpynoBaHUS, a TaKkKe NpaBHIaM OOpAmICHUs C
rOPIOYMMH BEIICCTBAMHU B OBITY;

IUIAaHUPOBATh U OCYHICCTBJIATH HAa IPAKTUKEC XUMHUYCCKUC
IKCIICPUMEHTBI, TPOBOAUTH HAOIIOICHUS, JCNATh BHIBOIBI
0 pe3yJIbTaTaM SKCIEPHMEHTa;

PACKpBIBATh CMBICI H3Y4aeMbIX MOHITUI U IPUMEHSITh 3TH
MOHATHUA TIpU  ONKMCAaHWUN CBOMCTB BCIIECTB MU HX

[IPEBPAILCHU;
XapaKkTepU30BaTh (onuckIBaTh) ¢busnueckue "
XMMHUYECKHe  CBOWCTBAa  BOAOPOAA,  CIIOCOOBI  €ro

[IOJIy4YEHU, IPUMEHEHNUE;

cobupaTh MpuOOp /ISl MOJTyYEHHs BOAOPOA;
HCII0JIB30BAaTh XUMHWYCCKYIO CUMBOJIMKY IJIsI COCTAaBJICHUSA
bopmyn BEIIIECTB, MOJIEKYJISIPHBIX ypaBHEHUH
XUMHYECKHX PEaKIUil ¢ ydacTHeM BOJOPO/a;

clleZIoBaTh MpaBuiiaM 0e30MacHoi paboThl B 1TaOOpaTOpHH
npu HCIIOJIb30BaHNN XUMHUYECKOH IMOCYyAbI u
o0opysoBaHus, a TakkKe IMpaBWwiIaM oOpalleHus ¢
TOPIOYMMH BELIECTBaMU B OBITY;

IIAaHUPOBATh U OCYILICCTBJIATL HA IMPAKTUKEC XUMHUYCCKHC
HKCIEPUMEHTBI, TPOBOIUTH HAOIOACHUS, JIeIaTh BHIBOJIbBI
0 pe3yJbTaTaM dKCIEPUMEHTA;

y4acTBOBAaTh B COBMECTHOM padoTe B rpymre

PacKpbIBATh CMBICII U3y4aeMbIX TOHATUN U IPUMEHATh 3TH
MOHATHA, a TaKKC HU3YYCHHBLIC 3aKOHBI W TCOPHUU JIA
pelIeHUs paCUETHBIX 3a]1a4;
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COZICp)KaHUSI KHUCIIOpOJla B BO3AyXe; TOJNYy4YeHHE, coOupaHue,
pacrio3HaBaHME€ W M3YYEHHUE CBOMCTB KHCIOPOAA; HAOIIOACHUE
B3aMMOJICHCTBHSL ~ BEIIECTB C  KUCIOPOJOM W YCIIOBHS
BO3HHUKHOBEHHUS U MPEKPAICHUs TopeHus (MoKapa); 03HAKOMIICHHUE
Cc o0OpaslaMH OKCHUIOB W OIMCAaHWE WX CBOKCTB; IOJyYCHHE,
coOupaHue, paclo3HAaBaHHE M HW3YyYEHHE CBOWCTB BOAOPOAA
(ropenue); B3ammojelcTBue Bomopoga ¢ okcumom  meau(Il)

(BO3BMOXXHO ~ HCIIOJIb30BAaHHE  BHJICOMATEPUANIOB);  HAONIOJICHHE
o0pa3oB  BEHIECTB KOJWYECTBOM | MOIb; HCCIEIOBaHUE
ocoOeHHOCTeH pacTBOpeHus BEILIECTB c pa3InuHON

pPacTBOPUMOCTBIO; IIPUTOTOBIEHUE DPACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J10JIEM PAaCTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE BOJIbI
C MeTajylaMH (HaTpueM M KajblueMm) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OIPEAEICHUE PACTBOPOB KHUCIOT U LIEJIOUEH C
MIOMOILBIO UHAUKATOPOB; UCCIIE0BaHUE 00pa3[0B HEOPTaHUUYECKUX
BEIIECTB PAa3IMYHBIX KJIACCOB; HAOIIOJCHHWE HM3MEHEHUS OKPAaCKH
WHIVKAaTOPOB B PACTBOpPAaX KHUCIOT W LIEJIOYEH; HW3Yy4YEHHUE
B3aumojeiictBus okcuna menu(Il) ¢ pactBopom cepHON KHUCIOTHI,
KHCIOT C METAUIAMM, pEeaKkUui HEHUTpalu3aluu; IOJy4YEeHHE
HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METajula APYyTruM
U3 pacTBOpa COJIM; PELIEHUE DKCIIEPUMEHTAJIBHBIX 3a1a4 MO0 TeMe
«Baxnennme KiIaccel HEOPraHUYECKUX COCUHEHUN».
IIpakTnyeckue padboTsI:

Ne 3. Tlonmyuenue u cobupaHue Kuciopoja, U3y4eHHue ero CBOMCTB.
Ne 4. Tlonryuenue u cobupanue BOJI0poJia, U3y4€HUE €0 CBOWUCTB.
Ne 5. IIpuroroBieHue pacTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEn
PacCTBOPEHHOTO BEIIECTBA.

Ne 6. PemieHne skcrnepuMEHTAIBHBIX 3a4ad M0 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COEAUHEHUI».

Bobrunciienus:

® MOJICKYJISIPHOM MAaccChl BEIIECTBA Ha OCHOBE AaTOMHON MaccChl

XUMHUYECKHX JIEMEHTOB;
® MOJICKYJISIPHOM MaccChl KUCJIOPOJa U 030Ha Ha OCHOBE aTOMHOM
Macchbl XMMHUYECKOI'O 3JIEMEHTA;
® 00bEMa, KOJIMYECTBA BELIECTBA raza IO €ro M3BECTHOMY

BBIYHCIIATH MOJISIDHYIO MAacCy BEIECTB; KOJIMYECTBO
BEIIECTBa, 00BEM ra3a, Maccy BEIIECTBa;

IPOBOAMTH pacdy€Tbl IO YPAaBHEHHUSAM XHMHUYECKUX
peaknuii: KonmyecTBa, O0BEMA, MacChl BEIIECTBA IIO
U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareéHTOB WU
IIPOJYKTOB PEAKLUY;

BBICTpauBaThb DPA3BEPHYTHIC IHCBMEHHBIE M  YCTHBIC
OTBETHl C OMOPOH Ha HMHPOPMALHUIO W3 Y4eOHHKA H
CIPAaBOYHBIX  MAaTEpUAIOB, TIPaMOTHO  HCIIOJb30BaTh
V3YYEHHBIN NOHATUMHBIN alllapaT Kypca XUMHUH;
PacKpbIBaTh CMBIC U3y4aEMBbIX IIOHATUN U IIPUMEHSATD 3TH
NOHSTHUSL TP ONMCAHWU CBOWMCTB BEIIECTB U MX
MPEBPAILICHUH;

XapakTepu3oBaTh (pU3NYECKHe W XHMHYECKHE CBOWCTBA
BOAbI, €€ POJb KaK pacTBOPUTENS B IPUPOIHBIX

Mpoueccax;

COCTaBJIATh YPAaBHEHUSI XMMUYECKUX PEAKIUN C y4aCTUEM
BOJBI;

O0OBACHATH CYUIHOCTh  OJKOJOTHYECKHX  MpoldiieM,

CBSA3aHHBIX C 3arpsA3HEHHEM IMPUPOJHBIX BOJ, CHOCOOBI
OUYUCTKH BOABI OT MPHUMECEH, MEPHI MO OXpaHE BOJ OT
3arpsi3HEHUS;

IUTAHUPOBATh U OCYILIECTBIISATh Ha MPAKTHUKE XUMHUYECKHE
AKCIIEPUMEHTBHI, IPOBOJUTH HAONIOIEHNUS, AETaTh BHIBOIBI
10 pe3yJIbTaTaM dKCIIEPUMEHTA;

cleIoBaTh MpaBuiiaM 6e30macHoi padoThl B TabopaTopuu
IpU  UCHOJb30BAaHMM  XMMHMUYECKOH  MOCyAbl U
000pyIoBaHus;

MPOBOJIUTh BBIUMCIICHUS C TPUMEHEHHUEM TOHSTHS
«MaccoBas J10JIsl BELLIECTBA B PaCTBOPEY;
KJIacCU(UIUPOBATh M3y4yaeMble BEIIECTBAa IO COCTaBy U
CBOMCTBaM;

COCTaBJIATh (OPMYJIBI OKCHJIOB, KHCIOT, OCHOBAaHUH,
COJIEH M Ha3bIBaTh UX 10 MEXKAYHAPOIHON HOMEHKIIATYpE;
IIPOrHO3UPOBATh CBOMCTBA BELIECTB HA OCHOBE OOIIMX
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KOJIMYECTBY BEILECTBA WK 00BEMY;

® 00BEMOB Ta30B TO YPAaBHCHHIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILICHUH ra30B;

® C WHCIOJIb30BAHMEM TIOHATHUS «MaccoBasi [OJi1 BEIIeCTBA B
pacTBope;

® 110 YPAaBHCHUSM XUMHUYECKHUX PEAKITHIA.

XUMHYECKMX  CBOMCTB  HM3YYEHHBIX  KJIAaCCOB/TPYIII
BEILECTB, K KOTOPHIM OHU OTHOCSITCS;
COCTaBJATh  MOJICKYJpHBIE  ypaBHEHUS  PEaKIIHii,

WUTIOCTPUPYIOIIUX XUMHYECKHUE CBOWCTBA M CHOCOOBI
IOJIy4EeHHUsl BEIIECTB M3YUYEHHBIX KJIACCOB/TPYIII, a TaKXe
MIOATBEPKJAIOIINUX TIE€HETUYECKYI0 B3aMMOCBSI3b MEXIY
HUMU;

IIPOU3BOJUTh BBIUUCIIEHUS 10 YPaBHEHMSIM XHMHUYECKUX
peaKIuii;

IJIAHUPOBATh U OCYLIECTBIATh HA IPAKTHKE XMMHUYECKUE
HKCIEPUMEHTHI, IPOBOIUTH HAOIIOAEHUS, J1€J1aTh BBIBOJIBI
I10 pe3yJpTaTaM dKCIIEPUMEHTA;

clleZIoBaTh MpaBuiiaM O6e301acHoi paboThl B 1JaOOpaTopuu
IIPU  MWCHOJB30BAHMM  XUMHYECKOW  IIOCYApl U
000pynoBaHus;

WCII0JIb30BaTh NPU BBIOJHEHUN YUEOHBIX 3aJlaHUN U B
MIPOLIECCE  MCCIIEIOBATEIILCKOW  IEATEIIBHOCTH  HAay4YHO-
MONYJSIPHYIO JINTEPATypy XHUMHUYECKOIO COJAEpKaHUS,
CIIPaBOYHBIE MaTepUabl, pecypcel cetu «MHTEepHETY;
BBICTPauBaTh pa3BEPHYTHIE IHCBMEHHBIE M  YCTHBIC
OTBETHl C OMNOpOH Ha HHPOpPMAIMIO U3 YyuyeOHHMKA U
CIIPaBOYHBIX  MAaTE€pUalOB, TPaMOTHO  HCIIOJIb30BaTh
M3YYEHHBIN NOHATUIHBIN anmapaTr Kypca XUMHUU.

[Tepuoanueckuit
3aKOH U
[Tepnonnueckas
cucTemMa
XUMHYECKHX

anemeHToB /I. .

Menneneesna.
Crpoenue
aTOMOB.
XuMuueckas
CBSI3b.
OKMCIIUTEIILHO-

HepBI)Ie ITOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XHUMHUYCCKUX DJSJIEMCHTOB.

[lonatne o Tpynmax CXOAHBIX DIIEMEHTOB (LIETOYHBIE H
MIETIOYHO3EMENbHBIE  METAJIbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DneMeHTBl, KOTOphle 00pa3yloT aM(OTepHbIE OKCHUIBl U
THIIPOKCHUIBI.

Ilepnonnueckuil 3akoH. [lepuognueckas cucteMa XUMUYECKUX
anementoB  JI. W. MengeneeBa. KoporkonmeprnogHas u
JmHHONIepruoHas ¢opmbl [lepuonuueckoil cucTeMbl XUMUYECKUX
anemenToB JI. . Menneneesa. Ileproasr u rpynmnsl. Ousndeckuit
CMBIC TIOPSIAKOBOIO HOMEpa, HOMEPOB IIEpUOAA U TIPYIIIbI
JJIEMEHTA.

Crpoenue CocraB W3otonsl.

aTOMOB. ATOMHBIX  AJCP.

PacKpbIBaTh CMBICIT MIEPUOANYECKOTO 3aKOHA;
MOHMMATh CYIIECTBOBAaHUE IMEPUOJAMYECKON 3aBUCHUMOCTHU
CBOMCTB XMMHUYECKHX DJIEMEHTOB (M3MEHEHHE PaTUyCOB
aTOMOB U DJIEKTPOOTPULIATEIILHOCTH ) M UX COSAMHEHUN OT
TOJIOXKEHHUS B TIEPUOJMIECKON CHCTEME B CTPOSHUS aTOMa;
YCTaHaBJIUBATh CBS3b MEXKAY MOJOXXEHHUEM 3JEMEHTa B
MEePUONYECKON CHCTEME M CTPOEHUEM €ro aToMa (CocTaB
Y 3aps] sapa, o0IIee YUCIIO JISKTPOHOB U pactpe/esieHre
WX TI0 SJIEKTPOHHBIM CIIOSIM);

MPOTHO3UPOBATH XapakTep WU3MEHEHUS CBOMCTB
3JIEMEHTOB M WX COEIWHEHUWI M0 rpynmnaMm U IepuojaM
[lepronueckoi CUCTEMBI,
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BOCCTAHOBUTEIJIbH
ple peakuuu (15

).

OnekTpoHbl. CTpOCHHE AIEKTPOHHBIX 000710U€K aTOMOB TIEepBBIX 20
XuMUYecKux aeMeHToB Ilepuommyeckonr cucremer J[. M.
MengeneeBa. XapakTepUCTUKA XUMHUYECKOIO JJIEMEHTA IO €ro
nonoxkenuto B llepunoguyeckon cucreme JI. . Menneneesa.
3aKOHOMEPHOCTU HM3MEHEHHUsI paJuyca aTOMOB XHMMHYECKHUX
AJIEMEHTOB, METAJUIMUECKUX W HEMETAJUIMYECKUX CBOMICTB IO
rpynmnaMm W nepuojgaM. 3HadeHue [lepmoanueckoro 3akoHa u
Ileprognueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB ISl Pa3BUTHUS
Hayku ¥ npaktuku. [[. 1. MenneneeB — y4€HbIN U rpaXkJaHUH.

Xumunueckasi cBsi3b. KoBaneHTHast (HOJsipHAsi U HEMOJIIpHAst)
CBA3b. DJEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas
CBSI3b.

Crenenb  okucneHuss. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu. [Ipoiieccol okucieHust U BOocCTaHOBIIeHUA. OKUCTUTENN U
BOCCTAHOBUTEJH.
XHMHYECKHIl JKCIepUMEHT: M3yyeHHe oOpas3loB BEIIECTB
METaJUIOB U HEMETAJJIOB; B3aMMOJIEUCTBUE THUIPOKCUAA LIMHKA C
pacTBopaMu  KHUCJIOT W IIEJNOYeH; MpOBEIECHHUE  OINBITOB,
WJUTFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, peakiiuu pazoKeHHs, COSTUHEHNUS ).

XapaKTepu30BaTh XUMHUYECKUE JIIEMEHTHI MEPBBIX TPEX
NEPUOJOB, Kalus, KalblLMs 10 MX IIOJOXKEHUIO B
[Tepuonuueckoit cucreme /l; ; Menneneena;

ClIeZIOBaTh MpaBuiaM Oe3omacHoi paboTsl B JabopaTopun
IpU  UCHOJb30BAaHUM  XMMHUYECKOH  MOCyAbl U
00opymoBaHUs;

BBICTpauBaTh pPa3BEPHYTHIC TUCHbMEHHbBIC U YCTHBIE OTBETHI
c onopoi Ha WHpOpMaNKI0 U3 y4yeOHUKA M CIIPABOYHBIX
MaTepuagoB, TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUHHBIN annapar Kypca XuMHuu;

PacKpbIBaTh CMBICT U3y4aeMbIX TTOHATUH;

OIpeAEIATh BUJ XUMUYECKON CBA3H B COEAMHEHUN;
OTpEACIATh CTENEHb OKHCICHUS XMMHUYECKOTrO AJIEMEHTa
1o ¢popmyJie ero COCIMHECHHUS;
OTPENIEATh JJEMEHT (BEIIECTBO) —
3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIID;
OOBSICHATH  CYIIHOCTh  IPOILIECCOB
BOCCTAHOBJICHHUS;

COCTABJIATh  JJIEKTPOHHBIM OamaHc ¢ yd€ToM YuCia
OTJAHHBIX ¥ MPHHATHIX JIEKTPOHOB;
COCTaBIISATh ypaBHEHHE
BOCCTAHOBUTEJIILHON PEAKIINU;
UCIOJb30BAaTh IPHU  BBINOJHEHUH Y4YEOHBIX 3aJaHHH
TEKCTBI yueOHHKa, CIPaBOYHbIE MaTepuaibl
(TIepHoOAMYECKYIO0 CUCTEMY XUMHUYECKUX ieMeHToB [1; U;
MengeneeBa,  TabnMily  pacTBOPUMOCTH  KHCIIOT,
OCHOBaHUM M COJIEH B BOJE, JJIEKTPOXUMUYECKHU P
HaNpsHKEHUH METaJIOB)

WCIIOJIb30BaTh MPU BHINOJHEHUH Y4YE€OHBIX 3aJaHUil U B
MIPOLIECCE MCCIIEOBATENBCKON AEATEIbHOCTH HAy4dHO-
MOMYJISIPHYIO  JIUTEPAaTypy XHUMHYECKOTO COJIep:KaHus,
CIpaBOYHBIE MaTepHabl, pecypchl ceTH «HTepHeTY.

OKHUCIUTCIIb H

OKHCJICHUA n

OKHCIIHUTCIBbHO-
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10 kaacce

(31 yueoHas Henensi, 2 4. B HeledH0, Bcero 63 4.)

Pa3gennl

NporpaMmbl, U

KOJIMY€eCTBO
4acoB,
OTBOJMMOE HA
HX U3yYeHHe

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

BemntecTBo
XUMHYCCKas
peakmus. (14 4.)

u

[lepuonnueckuit 3akoH. [lepuoauueckas cucreMa XUMHUYECKUX
anementoB  JI. M.  Menneneea.  CrtpoeHue  aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMHMUYECKHX 3JEMEHTOB
MEpPBbIX TPEX NEPHOJOB, Kajus, KaJIbIHUSI U UX COCIUHEHUA B
COOTBETCTBUM C IIOJOXEHUEM »3JeMeHTOB B llepuoguyeckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUAbl XUMHUYECKOM CBsI3U. THIBI
KPUCTAJUTMYECKUX PEMIETOK, 3aBUCHUMOCTbH CBOMCTB BEIIECTBa OT
TUIA KPUCTAJUTMYECKON PEIETKU U BU1a XUMUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIECTB
(MeXayHapoqHass M TpUBHANbHAs). XUMHUYECKHE CBOICTBa
BEIIIECTB, OTHOCSIIMXCA K PAa3IUYHBIM KJIaccaM HEOPTaHUYECKUX
COEIMHEHU I, TeHETUYECKAasl CBSI3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanuss XUMHUECKMX peakIuil 10  pa3IuyHBIM
npu3HakaM (MO YHUCIY U COCTaBy YYAaCTBYIOIIMX B PpEAKIUHU
BEIIECTB, MO TemIoBoMy OH(h(}eKTy, M0 H3MEHEHHIO CTeTleHEH
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 0 0OPATUMOCTH, M0 YYACTHIO
KaTajan3aTopa). DK30- u SHJIOTEPMUYECKHUE peakiuu,
TEPMOXUMHUYECKUE YPABHEHHUS.

[Tonstne o ckopocTH XHMHYECKOW peakmuu. [lonsTe 00
0o0paTHUMBIX U HEOOPaTUMBIX XUMHUYECKUX peakmusx. [loHsatue o
TOMOTE€HHBIX U T€TEPOr€HHbIX peakuusX. [lonsamue o xumuieckom
pasnogecuu. Dakmopwvl, IUAIOWUE HA CKOPOCMb XUMUUECKOU
Ppeaxyuu u noioACeHUe XUMU4ecKo2o pagHoBeCuUsl.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMK, 3JICKTPOHHBIN
OaslaHC OKHCIIUTENIbHO-BOCCTAaHOBUTENbHOM peakiuu. CocTaBlieHne

XapakTepU30BaTh XUMUUYECKUE DJIEMEHTBhI MEPBBIX TPEX
MEPUOJIOB, KaJIWsl W KAJIbIUA [0 WX TOJIOKECHHUIO B
[Tepuonuueckoit cucreme JI; U; Menaeneena;
KIIAaCCU(UIIUPOBATh W  HA3bIBaTh  HEOPTraHUYECKHE
BEILECTBA N3yUYEHHBIX KJIACCOB;

OIIMCHLIBAThL OOIHME XHMHUYECKHE CBOMCTBA BEIICCTB

pa3InYHBIX KJIaCCOB, MIOATBEPKIATh CBOMCTBA
npuMepaMu  MOJICKYJISAPHBIX ypaBHeHI/Iﬁ XUMHNYECCKHUX
peakuuii;

OMpCaACIIATh BH ]I XUMHYECKOH CBsI3HU u THUII

KPUCTAJUIMYECKON PELIETKHU BEIIECTBA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHHS;

pacKpbIBaTh CMBICI M3Y4Yae€MbIX TMOHATHH U HPUMEHATH
O9TU TOHATHS TPU ONKMCAHUU CBOWCTB BELIECTB U MX
MIPEBPAIICHHI;

KJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKITUH TI0 Pa3TUIHBIM
MIpU3HAKAM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKOU
peakuuu oT pa3IMyHbIX GaKTOPOB;

MIPOTHO3UPOBATH BO3MOXKHOCTU IIPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B Pa3JIUYHBIX YCIOBUSX;

ONpeNENsATh OKUCITUTENb U BoccTaHoBUTENb B OBP;
COCTaBJISITh 3JIEKTPOHHBIN OanaHC peakuy;

MPOU3BOAUTD BBIYUCIECHUS IO XUMUYECKUM YPABHEHHUSIM;
PacCKpbIBaTh CMBICII M3YYaEMBbIX MOHSATHN, a TAKXKE CMBICI
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YPaBHEHUH  OKUCIIUTEIIbHO-BOCCTAHOBMUTENBHBIX  pEAaKUUd ¢ TEOPHUH NIEKTPOIUTUUECKON TUCCOLMALINY;
UCTIOJI30BAaHUEM METO/Ia AIEKTPOHHOTO OajaHca. ® OOBACHATH NPHUYMHBI 3JIEKTPOIPOBOJHOCTH  BOJHBIX
Teopust sneKTpoIUTHYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U pacTBOpOB;
HERJIEKTPONUTHl. KaTHOHBI, aHMOHBI. MeXaHu3M JMCCOLMAIMK | ®  COCTaBJIATh YPAaBHEHHs TUCCOLMALNN KUCIOT, HIeT04Yel 1
BEIIECTB C PAa3IMYHbIMU BHMJIAMHM XUMHUYECKOW cBsA3H. CTeneHb coJiel, OJIHbIE
nucconranui. CUIIbHBIE U CIIa0bIe 3JEKTPOIUTHI. ® U COKpaméHHbIE HOHHBIE YpPaBHEHHUS XUMHUYECKUX
Peakuun moHHOro oOMeHa. YCJIOBUSL NPOTEKAHUS pEAKLUN peakiuii HOHHOro 0OMeHa;
HMOHHOTO OOMEHa, TOJHBIE M COKpAIIEHHBIE MOHHBIC YpaBHEHHs | ® IUIAHWPOBATh U OCYHIECTBISATH HA MPAKTHKE XMMUYECKHE
peakuuii. CBoiicTBa KUCIOT, OCHOBaHMH U COJed B CBeTe 9KCHEPUMEHTBI, IPOBOAUTH HAOIOJCHHUS, IENIaTh BbIBObI
Ipe/ICTaBICHNI 00 AJEKTPOIUTUIECCKOM JIFCCOIIMAITIH. 0 pe3yibTaTaM dKCIEPUMEHTA;
KayecTBeHHbIE peakiu HAa HOHBL. [lonamue o eudponuse couel. e cijenoBaTh  IpaBuigaM  Oe3omacHOM ~ paboTel B
XHMHYECKHIl JIKCIEPUMEHT: O3HAKOMJICHHE C  MOJCISIMHU 1a00paTopuu MPH UCIIOIB30BAHUN XUMHUYECKOU MOCYABI U
KPUCTANINYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METaJJIOB 000opyI0BaHuS;
U HeMeTayuloB (rpaduTta M anMasa), CIOKHBIX BEHIECTB (XJIOpUIA | ®  MPOU3BOAUTH BHIYHCICHUS TI0 XUMUYECKUM YPAaBHEHUSIM;
HATpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOH | ® BbICTpaMBaTh pa3BEPHYTHbIE IHMCbMEHHbIE M YCTHBIE
peaKkuu OT BO3JCWUCTBUS PA3IMUYHBIX (PAKTOPOB; HCCICIOBAHUE OTBETHl C OMOpoi Ha wuH(pOpMAIUIO U3 y4eOHUKA WU
3JIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALIUN CIPAaBOYHBIX  MaTe€pHajoOB, TIPaMOTHO  HCIIOJIb30BaTh
KHCIIOT, IIejoued MW cojedl  (BO3MOXHO  HCIOJIb30BaHUE W3y4YEHHBIN NOHATUIHBIN amapaT Kypca XUMHUH;
BUJIEOMATEPHUAJIOB); IPOBEACHUE OINBITOB, WUIIOCTPUPYIOIIUX | ® HCHOJIb30BATh IMPU BBHIMOJHEHUHM YYEOHBIX 3aJlaHUi U B
NPU3HAKH TIPOTEKAaHUS PEaKIuii MOHHOTO oOMeHa (oOpa3oBaHHE MIPOIIECCE HCCIIEOBATEILCKOW JEATENFHOCTH HAy4YHO-
ocajZka, BblIEJIEHME Ta3a, oOpa3oBaHHE BOJbI);  OIIBITOB, MOMYJISAPHYIO JIUTEpaTypy XUMHUYECKOTO COJep KaHus,
WITIOCTPUPYIOIIUX TPUMEPHl  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CIpaBOYHBIC MaTepHaJIbl, pecypchl ceTi «HTepHEeTY.
peakuuii  (rOpeHue, peakuMH  pa3JoKEeHUs, COEeIUHEHUS);
pacrio3HaBaHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI, pEIIEHHE SKCIEPUMEHTAIbHBIX
3ajau.
IIpakTuyeckue padorTsbi:
Ne 1. Pemrenue skcriepuMeHTAIBHBIX 3a/1a4 IO TEME.
Beruucienus:
® KOJMYecTBa BelIeCTBAa, 00BEMA W MacChl peareHTOB HIIU
MIPOAYKTOB MO YPAaBHEHHUSIM XUMUYECKHX PEaKITHiA;
® 110 YPaBHEHUSIM XUMHUYECKUX PEAKIIMH.
Hemerannsl u ux OOmast xapakTepucTuka TranoreHoB. OCOOEHHOCTH CTpPOCHHS | ® OOBICHATH O0IIUE U3MEHEHUN

coenunenus. (34

q.)

aTOMOB,  XapaKTepPHbIC
dbusnueckue CBOICTBA

CTENEHU
IIPOCTBIX

OKHCJICHUA.
BCIICCTB

Crtpoenne wu
raJIor€HOB.

3aKOHOMEPHOCTH B
CBOWCTB HEMETAUIOB M HX COCAMHEHUM B Tmpeaenax
MaJIbIX IIEPUOJOB U IIaBHbIX noarpynn Ilepuonndeckoi
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XWMHYECKHE CBOMCTBA Ha TpHUMEpe XJjopa (B3aMMOJCUCTBHE C
MeTajlJlaMH, HeMeTajulaMu, lienodamu). XiopoBoaopon. CoisiHas
KHCIIOTA, XHUMHUYECKHME CBOWCTBA, MOJy4YeHHE, MPUMEHEHHUE.
JelictBue xJyiopa M XJOPOBOJOPOJA HA OPraHU3M YEJOBEKa.
Baxxueiiuve xopupl U UX HaX0XKICHHUE B IPUPO/IE.

OO61as xapakrtepuctuka 31eMeHToB VIA-rpynnbsl. OcobeHHocTH
CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHN OKHCICHUS.

Crpoenne u pu3nuecKkre CBOWCTBA MPOCTHIX BEHIECTB — KHUCIIO
poja u cepbl. AIJIOTPOIHBIE MOAU(DHUKAIUN KUCIOPOAA U CEpHI.
Xumuueckue  cBoiictBa  ceppl.  CepoBOJOpOA,  CTpOEHUE,
busznueckue u XuMHueckue cBoicTBa. OKCHUIBI Cephl  Kak
IPEJICTaBUTENIN  KUCIOTHBIX  OKcuaoB.  CepHas  KHCIOTA,
busznueckne U XMMHUYECKHUE CBOMCTBA (0OIIME KaK MpEACTaBUTENS
Kjlacca KUCIOT U crnenuduyeckue). XUMHUYECKHE PEaKIuH,
JeKale B OCHOBE MPOMBIIUICHHOTO CIIOco0a MOMyuyeHus: CepHon
kucnotel. IIpumenenue. Coau cepHOM KHUCIIOTHI, KauyeCTBEHHas
peakiusi Ha cynbdaT-uoH. HaxoxaeHue cepsl U €€ CoeTUHEHUI B
npupose. XUMHUYECKOE 3arps3HEHHE OKpYXarolew  cpeabl
COEJMHEHUSIMHU Ccepbl (KHCIOTHBIE TOXAM, 3arps3HEHUE BO3yXa U
BOJI0OEMOB), CITOCOOBI €T0 TTPEI0TBPAIICHUSI.

OO6mas xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcOOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHN OKHCIEHUS.

A30T, pacnpocTpaHeHe B pUpoje, GU3NIeCKue U XUMUYECKUE
cBoiictBa. KpyroBopot a3ora B npupoje. AMMHAK, €ro pu3nyecKkue
U XUMHUYECKHE CBOMCTBa, IoJlyueHHe u mpumeHeHue. Comu
aMMOHHUSI, UX (U3NYECKUE U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakius Ha MOHbI aMMOHUsA. A30THasg KUCIOTa, €&
nojy4yeHue, (QU3MUecKue M XUMHUYECKHE CBOMCTBa (oOIIMe Kak
MpeJICTaBUTENS Kiacca KUCIIOT U cnenuduieckue). Mcnonb3oBanue
HUTPATOB U COJIEHl aMMOHUS B KQUeCTBE MHUHEPAIbHBIX yI00PEHUH.
XHUMHYECKOE 3arpsi3HEHUE OKpYXKaIoLel cpeabl COeAMHEHUSIMU
a3oTa (KUCIIOTHBIE JIOXKIHW, 3arps3HEHHE BO3/1yXa, IOYBBI H
BOZIOEMOB).

docdop, amnorponHsie Moaudukanuu Gocdopa, puzndeckue u
xumuueckne cBoiictBa. Oxcun pochopa(V) u pochopnas kucmnora,

CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB C YYETOM CTPOEHUS HX
aTOMOB;

XapakTepu30BaTh (pU3MUECKHEe M XUMHUYECKHE CBOMICTBa
MPOCTHIX BEIIECTB TaJOreHOB (HA MpUMEpEe XJopa) U
CIIOKHBIX BEIIECTB (XJIOPOBOAOPOJA, XJOpPUAA HATPHS),
CHocoObl WX TIONy4YeHHS, NMPUMEHCHHE W 3HAYCHHE B
MIPUPOJIE U )KU3HU YEIOBEKa,

ONpEeIETATh TAIOTeHUA-UOHBI B PACTBOPE;

MJIAHUPOBATh U OCYILECTBISATh HA MPAKTHKE XUMUYECKHE
9KCIIEPUMEHTHI, TPOBOANTH HAOIOICHMUS, ACTIATh BHIBOJIBI
0 pe3yNibTaTaM SKCIePUMEHTA;

OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHUHU
CBOMCTB 351eMeHTOB VIA-rpynmbl M HMX COEIMHEHHH C
y4€TOM CTPOCHUS UX aTOMOB;

XapakTepu30BaTh (PU3MUECKHEe U XUMHUYECKHE CBOICTBa
MPpOCTOr0  BEIIecTBAa ceppl M €€  COEIMHEHUil
(cepoBosiOpOsla, OKCHJIOB CEpbl, CEpHOW  KHCIIOTHI,
cynbdaToB), CrmocoObl WX TMOJMyYEHHUS, MPUMEHEHHE U
3HAQUYE€HHE B IPUPOJIE U KU3HU YETIOBEKA;

ONpPEENATh HAIUYUE CYIb(paT-HOHOB B PaCTBOPE;
OOBSACHATH  CYIIHOCTh  JKOJOTHYECKHX  MpodIeMm,
CBSI3aHHBIX C MepepabOTKON COCTMHEHHI CEepHI;
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHHUH
CBOMCTB 2JIEMEHTOB

VA-Tpynnsl U UX COEOUHEHMM € y4ETOM CTPOEHHUS HUX
aTOMOB;

XapakTepu30BaTh (PU3UUYECKHE M XMMHUUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB a30Ta M (ochopa U UX COCTUHEHUI
(ammmaka, coyieii aMMOHWSI, a30THOW KHCIIOTBI, HUTPATOB,
okcuaa Gocdopa(V) u pochopnoii kuciaotsl, GpocdaTon),
CrocoObl WX TONYYEHHUs, NPUMEHEHHWE W 3Ha4YCHUE B
MPUPO/JIE U )KU3HU YEJIOBEKa;

OTpeNesATh HOHBI aMMOHUSI B (pocdaT-uOHBI B pacTBOpE;
OOBSCHATHL  CYIIHOCTh  JKOJOTHYECKHX  MpoOIieM,
CBSA3aHHBIX C HAXOXJEHHEM COEJMHEHUH a3oTa U
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busnyueckne U XMMUYECKHE CBOWCTBA, MoitydyeHue. VcnoiapzoBanue
¢dochaToB B kKauecTBE MUHEPAIBHBIX YI0OPCHUN.

OO6mras xapakTepucTrka 31eMeHTOB [VA-rpymnmbel. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEPHbIE CTENIEHU OKHCIICHUS.

Yrnepoa, amioTpoInHble MOAU(UKALUU, PACIPOCTPAHEHHUE B
npupoje, (u3NYecKkue W XHMHUYECKHE CBOWCTBA. AICOPOIHS.
Kpyrosopor yraepoga B mnpupome. Okcuabl yriepoja, HX
dusnyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIC
OpraHM3MBbl, TIONy4YeHHE U  TIPUMEHEHHE. DKOJIOTUYECKUE
npoOyemMbl, CBsi3aHHbIE C okcugoMm yriaepoxa (IV); rumoresa
I00AaNBbHOTO  MOTEIUICHUS  KJIMMara; MapHUKOBBIM 3¢ dekT.
VYromnbHas KuCIoTa W €€ COJHM, MX (PU3NUECKUE W XUMHUECKUE
CBOIICTBa, Moiy4yeHHe W mpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBL. Vcrons3oBanue KapOOHATOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEJIHLCKOM XO035HCTBE.

[lepBoHavanbHble TOHATHS 00 OPraHMYECKHUX BEILECTBAaX KakK O
COEJMHEHUSX yriepoaa (MeTaH, 3TaH, STHJEH, alleTUJIeH, 3TaHoJ,
[JIMLEPUH, YKCYyCHas KHcIoTa). HMx cocmaé u Xxumuyeckoe
cmpoenue. TIoHATHE 0 OMOJOTMYECKH Ba)KHBIX BEILIECTBAX: JKHUPAX,
Oenkax, yriaeBoJax — M HUX pPOJIM B IKU3HU YEJIOBEKA.
Mamepuanbhoe eOuHCmMEo OpeaHUYECKUX U HeOpeaHUu4eckKux
coeouHeHull.

KpemHuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, MOTyYeHHE
u npumenenue. CoeauHeHus KpeMmHHUs B npupone. OOmue
npezcTaBieHus 06 okcuzae kpemuus (IV) u kpeMHUEBON KHCIOTE.
Cunukatel, HMX  HCIOJb30BaHME B  OBITY,  MEAMIIMHE,
MPOMBIIIIEHHOCTH.  BaoicHetiwiue cmpoumenvHbvle MaAmepuansl:
Kepamuka, cmekno, yemenm, GemoH, odacene3o00emon. IIpobremoi
be3onacnoco  UCNOIb308AHUS CMPOUMENbHBIX MAMepuanos 6
NOBCEOHEBHOU IHCUSHUL.

XHMMHYeCKHIl IKCTIEPUMEHT: H3y4eHne 00pa3lioB HEOPTaHUYECKUX
BEIIECTB, CBOMCTB COJSHOM KHCIJIOTBI; IIPOBEJEHHE KaueCTBEHHBIX
peakiuuii Ha XJOPUA-MOHBI U HAOJIOJACHHE TPU3HAKOB UX
NPOTEKAHUS; OIBITHI, OTpaKalomMe (U3NYECKHE M XUMHUYECKHUE
CBOICTBA raJIOTEHOB M UX COEAMHEHUN (BO3MOYKHO MCIOJIb30BaHUE

(dhocdopa B okpyxaromei cpene;

OOBSICHATH  OOILIMEe 3aKOHOMEPHOCTH B  HM3MEHEHUH
CBOMCTB 3yieMEHTOB [VA-Tpymnmbl U UX COCAMHEHHUMN C
y4E€TOM CTPOCHHMS UX ATOMOB;

XapakTepu3oBaTh (PU3NUECKHEe U XUMHUYECKHE CBOICTBa
IIPOCTBIX BEILIECTB YIJIEPO/ia U KPEMHUS U UX COETUHEHUM
(okcuOB yriepona, YrojibHOM KHUCIOTHL, KapOOHATOB,
OKCHJIa KPEMHHS, KPEMHUEBOH KHCIOTbI, CHIMKATOB),
CHocoObl HMX TONy4YeHHs, MPUMEHEHHE W 3HAYCHHE B
MIPUPOJIE U KU3HU YEIIOBEKA,

OTpeeNsaTh KapOOHAT- U CUIIMKAT-UOHBI B PACTBOPE;
OOBSICHATH ~ CYIIHOCTH  OJKOJIOTUYECKHX  TpoOieM,
CBA3AHHBIX C HAaxOXJIEHUEM YIJIEKUCIOro rasza B
OKpY>Karolleu cpele;

WJUTFOCTPUPOBATH B3aUMOCBSI3b HEOPraHUYECKHUX
COEIMHEHUH yriepoja U OpraHM4eCKUX BELIECTB;
IUIAHUPOBATh U OCYILECTBIATh HA NMPAKTUKE XUMUYECKHUE
SKCIIEPUMEHTHI, TPOBOAUTH HAOIOEHMS, AeTIaTh BHIBOJIbI
IO pe3yJIbTaTaM 3KCIIEPUMEHTA;

cienoBaThb — IpaBwiaM  Oe3omacHOM — paboTel B
71a0opaTopyUr MPU UCIOIb30BAHUU XUMHUUECKOM MOCYAbI U
00opyI0BaHNs;

IIPOU3BOJUTH BBIYUCIICHUS 10 XUMHUYECKUM YPABHEHMSIM;
BBICTpAaUBaTh pa3BEPHYTHIE MHCbMEHHBIE U YCTHBIE
OTBETHl C OMOpoi Ha HH(OpMaIUIO U3 y4eOHUKA U
CIPaBOYHBIX MaTEpUajoB, TPAaMOTHO HCIOJIb30BATh
W3y4YEHHBIN NOHATHIHBIN ammapaT Kypca XUMHUH;
UCITOJIb30BaTh MPU BBHIMOJHEHUM YYEOHBIX 3aJjaHUi U B
MpOLIECCe HCCIIEIOBATENbCKOW JIEITEIbHOCTH HAay4HO-
MOMYJISIPHYIO JINTEPATYpy XHMHUYECKOTO COACpIKAHMS,
CIpaBOYHbIE MaTepuabl, pecypchl ceTu «HTepHETY.
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BHUJICOMATEPHAJIOB); O3HAKOMJICHHE C oOpa3laMu  XJOPHUIOB
(rajoreHusI0B); O3HAKOMJIEHME C oOpa3umamMu cepbl U e€
COCIMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE BHAEOMATEPUATIOB);
HaOJIOZIeHUEe TMpolecca OOYIIIMBaHUSI caxapa I0J JeHCTBUEM
KOHIEHTPUPOBAHHON CEpPHOM KHUCIIOTHI; HM3y4YE€HHUE XUMHYECKHX
CBOMCTB  pa30aBIEHHOM  CEpHOM  KHCJIOTBHL,  IPOBEJIEHUE
KaueCTBEHHOW peakiuu Ha Cyiab(haT-MOH U HaOIIO/eHUEe MPU3HAKa
e IpOTEeKaHUs; O3HAKOMJIEHHE C (PM3MYECKHMMH CBOMCTBAMU a30Ta,
dochopa u wux coemguHEHHH (BO3MOXKHO  HCIHOJIB30BaHUE
BUJICOMATEPHAIIOB),  oOpa3nmamMu  a30THBIX ©  (HochHOpHBIX
ynoOpeHul; moiaydyeHue, coOMpaHue, paclo3HaBaHUE M U3YYCHUE
CBOWCTB aMMHaKa; INPOBEJCHHE KAaYECTBEHHBIX pPEaKIUil Ha HOH
amMmMoHus U (pochaT-MOH U U3yYEeHHE MPHU3HAKOB MX MPOTEKAHUS,
B3aUMOJICVICTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIJIOTBHI C MEIBIO
(BO3MOYKHO HCIIOJIb30BAHUE BHIEOMATEPUANIOB); U3YUCHHUE MOIeTei
KPUCTATMYECKUX  pemEToK  anmasza, rpadura, (QyluiepeHa;
O3HAaKOMJIEHHE C TPOLIECCOM aJCOPOILMH PACTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIIIEM U YCTPOWCTBOM MPOTHUBOTA3a; TOIyYECHHE,
coOupaHue, paclo3HaBaHUE U N3YUYEHHUE CBOIMCTB YIIIEKHCIIOro ra3a;
NPOBE/ICHUE KAaYeCTBEHHBIX pEaKIMii Ha KapOoOHAT- M CHIIMKAT-
MOHBl U HW3yYeHHME NPU3HAKOB UX MPOTEKaHUS; O3HAKOMIIEHHE C
IIPOYKIIHEH CUJIMKATHOU IIPOMBIIUIEHHOCTH; pelienue
HKCIEPUMEHTANIBHBIX 337124 110 TeMe «BakHel11ne HemeTasuibl U uxX
COETUHEHUS.
JdemoHcTpaumuu:
e Bujeomarepuaibl: TaAJIOTEHBI U UX COSTUHEHHS.
e (OO0pa3ibl XJIOPHUIOB.
e KoJsutekuuu (BUaeoMaTepuasl): cepa u €€ COeTUHEeHHUS.
e OOyriuBaHue caxapa MOJ JeMCTBHEM KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTBHI.
e Komnexkumu: ¢ochop um ux coeauHeHus. BzaumopeicTBue
KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEbIO.
e Monenn KpUCTAIMYECKMX pemérok anMasa, rpadura,
MOJIEKYJIBI (yJIepeHa.
e AncopOuus pacTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM.
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[IpoTuBoras.
e Bujaeomarepuanbl: cuMKaTHas TPOMBIIUIEHHOCTb.
e Mogenu MOJIEKyJI OPraHMYEeCKUX BEIIECTB.
IIpakTuyeckne padboThbi:
No 2. TTonyueHue COJITHOM KUCIIOTHI, M3y4EeHUE €€ CBOMCTB.
Ne3. [Tonyuenue amMmmuaxa, U3y4yeHHe €ro CBOMCTB.
No4. Tlonyuenue yriekuciaoro rasza. KadecTBeHHass peakiusi Ha
KapOOHAaT-NOH.
No5. Pemienue skcnepuMeHTaNbHBIX 33124 10 TeMe «HemeTramiby.
Boruuciienus:
® [0 YpPaBHEHUSIM XUMHUYECKUX pEaKUUd, €clIu OAUH U3
pEeareHToOB JIaH B U30BITKE;
® 00BEMOB Tra30B IO YPaBHEHHIO PEAKIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH Tra30B;
® [10 YPAaBHEHUSIM XUMUYECKUX PEAKLIUN;
MacCOBOM J0JIM BBIXO/Ia TIPOIYKTA PEAKIIUU;
® [0 YpPaBHEHUSIM XHMHUYECKUX pEaKIui, €ecld OJUH Hu3
peareHToB JaH B BHJI€ BOJHOTO pacTBOpa C W3BECTHOU
MacCOBOM J0JIeH

MerTasibl U Ux
coenuHeHHs. (9

9.)

OO0masi xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METaJJIOB
Ha OCHOBAaHMM uX mnojoxeHus B Ilepuoguueckoit cucreme
xuMmuueckux snemeHToB J[. M. MenneneeBa u CTpOEHUsS aTOMOB.
Crpoenne MertamoB. Meramindeckas CBSA3b M MeETaJUIMYECKas
KpUCTAJIIIMYECKAsl peréTKka. DIEeKTPOXUMUYECKUH Psil HAalpsHKEHUH
MeTtasl JIoB. Puznueckne M XMMHUYECKHE CBOWCTBA METAJUIOB.
OO6mue crnocoObl mosydyeHuss MeTauioB. lloHsTHe o Koppo3uu
METaJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOppo3uH. CIuiaBbl
(cTanb, YyryH, JIOPAJIFOMUHUNA, OpOH3a) U UX MPUMEHEHUE B ObITY U
IIPOMBIIIJIEHHOCTH.

[[enouynsle Metauibl: nojoxeHue B Ilepuoanueckoil cucreme
xumuueckux aeMeHToB /. M. MenneneeBa; cTpoeHne UX aTOMOB;
HaxoXxJeHue B npupoze. Ousndeckre 1 XMMUYECKUe CBOMCTBA (Ha
npuMmepe Hatpuss M Kanusg). Okcuasl M TUAPOKCUIBI HATpUs U
kanus. [[puMeHenne menoYHbIX METauIoOB U UX COCUHEHHMN.

II{es04HO3EMENbHBIE METAJUIBI MATHUN U KaJIBIIUHI: IOJIOKEHHE

PacKphIBaTh CMBICT W3yYaeMbIX MOHATHH M MPUMCHSITH
9TH TIOHSATHUS TPU OINHUCAHUU CBOWCTB BEIIECTB U HX
MIPEBPAILCHMUI;

OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOWCTB DJIEMEHTOB-METAJJIOB M X COSAMHEHHUH C yUETOM
CTPOEHHS X aTOMOB;

XapaKTepru30BaTh CTpOeHHUE METaJUIOB,
(u3MUecKre U XUMUYECKHE CBOWCTBA METAIIJIOB;
XapaKTEepU30BaTh OOIIHME CIIOCOOBI TTOJYICHHS METAIIOB;
O0BSCHATH 00IITHe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB
AJIEMEHTOB-METAIUIOB B TPYNIaX W WX COCIUHEHHH C
y4€TOM CTPOEHUS UX aTOMOB;

XapaKTepu30BaTh (PU3NYECKHE W XHMHYSCKHE CBOWCTBA
MPOCTHIX BEIIECTB METANIOB M MX COCIUHEHHH (OKCHIOB,
THAPOKCHIOB,  COJICH), CHmOCOObl WX  TOJy4YeHUs,
MPUMEHEHHE U 3HAYCHHE B IPUPOJIC U )KU3HH YEIOBEKA;

o0mue
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B Ilepuonuueckoil cucrteMe xumuueckux siaemeHToB J[. .
MenzeneeBa; CTpOEHHE WX aTOMOB; HAaXO0XKJIEHUE B IPUPOJE.
®usznueckue M XMMHUYECKHE CBOWCTBA MArHUs M KaJbLMS.
Baxueiiine coenuHeHuss Kalblus (OKCHI, THAPOKCUI, COJIH).
KécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuii:  nonoxenue B Ilepumommueckoit  cucreme
xuMuueckux snemeHtoB JI. WM. MenzeneeBa; cTpoeHHE aroma;
HaxoxJeHue B npupoge. Pusnyeckue M XUMHUYECKHE CBOWCTBA
amoMuHus.  AMQOTepHBIE CBOWMCTBA OKCHAAa M THAPOKCHAA
AIFOMUHUS.

Kenezo: nonoxenue B Ilepmonnueckoid cucteMe XHMHYECKHX

anemeHToB [[. M. MenneneeBa; CTpoeHHE aToma; HaXOXKICHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA xene3a. OKCUpbl,
ruapokcuabl u conu xenesa(ll) u xenesza(Ill), ux cocras, cBolicTBa
Y TIOJIyYEeHHE.
XHMMHYeCKHIl IKCIIePUMEHT: 03HaKOMJIEHHE ¢ 00Opa3liaMu MeTal-
JOB W CIUJIaBOB, HX (DU3MUYECKMMHM CBOWCTBAMHU; HW3YYCHUE
pe3yNbTaTOB KOPPO3UM METAUIOB (BO3MOYKHO MCIIOJIb30BaHHE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEH  B3aMMOAEWUCTBUS  OKCHJA
KaJplUsi M HaTpus C BOJOM (BO3MOXKHO HCIOJIB30BaHUE
BUJCOMATEPHUAIIOB); MCCIEAOBAHUE CBOMCTB KECTKOW  BOBI;
mpolecca  TOpPeHMsI — Kele3a B KHUcIopole  (BO3MOXKHO
UCIIONIb30BAaHUE  BHUJICOMATEPHANIOB); TMPU3HAKOB  MPOTEKAHUS
KAUeCTBEHHBIX PEaKIUil Ha HMOHBI (MarHus, KalblMs, aJIOMHUHUSA,
nunka, skenesa(ll) w xemesa(Ill), memu(Il)); wabmromenwe wu
OMMCAaHHE TPOIECCOB OKpAIIMBaHUS IJJAaMEHHM HOHAMM HaTpus,
KaJusl ¥ Kanblusg (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB);
ucciieloBaHue aM(OTEPHBIX CBOWCTB THUIPOKCHJA ATIOMUHHUS H
TUIPOKCUIA [IMHKA; PELIeHHe SKCIePUMEHTANbHbBIX 33/1a4 M0 TeMe
«Baxuelmme MeTauibl U UX COSAUHEHUS».

JdemoHcTpaumnu:
e (O3HakoMJieHHE C O00pa3llaMl METauIoB W CIUIABOB, UX
($bU3MYeCKUMHU ~ CBOMCTBaMH. MoJenu  KPUCTALTHYECKUX

PELIETOK METAIIOB.
e Bujeomarepuransl: KOPpO3HsI METAIIIOB.

pacro3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIUA HOHBI
METaJUIOB (MarHus, aJlOMUHMS, [IMHKA, JKeJle3a, MEJIN);
OOBSCHATh 3aBUCUMOCTDh (PU3NYECKUX CBOMCTB METAJLIOB
OT BUJIa XUMHUUYECKOU CBSI3U MEXKIY UX aTOMaMHu;
HaOMIOJaTh W ONHCHIBATh XWMHUYECKHE pEaKIuu C
IIOMOIILIO €CTECTBEHHOIO S3bIKa U SI3bIKa XUMUU,
HaOIIOJaTh  JIEMOHCTPUPYEMBIE W CaMOCTOSITEIBHO
MIPOBOIUMBIE OTIBITHI;

OMMCHIBATh CBOMCTBA M3y4aeMbIX BEIIECTB HAa OCHOBE
HAOJIIOICHUH 32 UX MIPEBPALICHHUSIMU;
JIOKa3bIBaTh ~ aM(OTEpHBI  XapakTep
ruApokcuIoB amoMunus u xxenesa(lll);
CpPaBHHMBATh OTHOILIEHUE U3Y4aeMbIX METAJJIOB U OKCHIIOB
METAJIJIOB K BOJIE;

CpPaBHUBATh OTHOIIEHUE TUAPOKCHUIOB HATPHUSI, KATbIUS U
QTIOMUHMS K PACTBOpPaM KHUCJIOT U IIECJIOYEH;
pacro3HaBaTh OMNBITHBIM NMYTEM THIPOKCUA-UOHBI, MOHBI
Fe2+ m Fe3+;

cleoBaTh paBuiiaM 0e30macHoOi paboThl B TabopaTopuu
npu HCIOJB30BAHUN  XHMHUYECKOU TOCY/TbI u
0o0opynoBaHus;

MIPOU3BOJUTH BBEIYUCIICHUS 110 XUMHUYECKUM YPaBHEHUSIM;
WCIIONIb30BaTh TIPU BBHIMOJHEHUH YYeOHBIX 3aJaHHid

OKCH OB n

TEKCTBI y4eOHHUKa, CIIpaBOYHbBIC MaTepHuabl
(ITepnonuyeckyro cUCTEMY XUMHUYECKUX deMeHTOB [I; U;
MengeneeBa,  TabnMily  pacTBOPUMOCTH KHCJIOT,

OCHOBaHUN M COJIEH B BOJIE, DIEKTPOXUMHUYECKHU Pl
HaIpsHDKEHUN METAIIIOB);

WCIIOJIb30BaTh MPHU BHINOJHEHUHM Y4YEOHBIX 3aJaHUN U B
MIPOLIECCE  HUCCIIEOBATEILCKOU  JEATEIIBHOCTH  HAaY4HO-
MONYJIAPHYIO JINTEPAaTypy XHWMHUYECKOTO COAEpPIKaHUs,
CIIpPaBOYHBIE MaTEpHUaJIbI, pecypcsl cetu «HTEpHETY.
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e BisaumojeiictBue HaTpusi ¢ BoJoM. OKpalivBaHHWE TIJIaMEHU
MOHAMU HATPHS U KaJusl.
e OkpalmvBaHue TIaMEHU HOHAMU KaJIbIUs.
e BisaumopeiicTBue OKCHIa KAJIBIUS C BOJIOM.
e Bujeomarepuaibl: TOPEHUE KeJie3a B KUCIOPOJIE U XJIOpE.
IIpakTuyeckne padboThbi:
No 6. XKEcTKOCTh BOJIbI M METO/IbI €€ YCTPAHEHUS.
Ne 7. PelieHue 3KCIiepUMEHTANIBHBIX 3a/1a4 110 TeMe «MeTauiby.
Boruucienus:
® 10 YpaBHEHHUSIM XUMUUYECKUX PEAKIUH, €CITU OJUH U3 PEarcHTOB
JIaH B U30BITKE WU COJICPIKUT MPUMECH;
® MAacCOBOM JI0JIM BBIXO/JIa TPOJIYKTA PEAKIIUU;
® [10 YpaBHEHUSM XUMUYECKUX PEAKIUH, €CJIU OJUH U3 pearcHTOB
COJICPKUT MIPUMECH.

XUMUS

OKpY’Karomas
cpena. (3 4.)

HoBble Marepuansl U TexHoyioruu. BemlectBa u marepuaisl B
IIOBCEJHEBHOM KU3HHU YEJIOBEKA. XUMUS U 310POBbE.

be3onacHoe MCIoIb30BaHNE BEIIECTB U XUMUYECKUX PEAKIUI B
OBITY.

[TpupoaHble UCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOIHBINA
ra3, He()Th), NPOAYKTHI UX NepepabOTKH, UX poJib B OBITY U
IIPOMBIIIJIEHHOCTH.

OcHoBBI JKOJIOTUYECKON rPaMOTHOCTH. XHUMHYECKOe
3arps3HEHUEe OKpyXKaromed cpeabl (IpeesibHO  JOMycTUMast
KoHIeHTpanus Bemects — [1JK).

Posib XMuM B pelieHNH SKOJIOTHUYECKUX MTPOOIIEM.
XuMHYeCKH# IKCMEPUMEHT: H3ydYeHHE O0pa3lloB MaTepuaioB
(cTexI1o, CIiIaBbl METAIJIOB, OJMMEPHBIE MATEPUAIIbI).

XapaKTepu30BaTh pOJIb XHMHH B Pa3IUYHBIX cdepax
NESATEIILHOCTH JIFOJICH, OCHOBHBIC BEIIECTBA M MAaTCPHAIIHI,
MIpUMEHsIEMbIE B )KM3HU COBPEMEHHOT'O YETIOBEKA;
OOBSICHATH YCIIOBUS 0€30MMaCHOT0 UCTIOIB30BAHMSI BEIIECTB
Y XUMHYECKUX peakluil B OBITY;

aHaJ'II/ISI/II)OBaTI) nu KpI/ITI/I‘IGCKI/I OIICHHUBATH I/IH(l)OpMaHI/IIO 0
BJIUSHUM  MPOMBIIIEHHOCTH,  CEIBbCKOTO  XO3SHCTBA,
TPAHCIIOPTA U JIP.; HA COCTOSIHUE OKPYKAOIIEH CPEIbI;
YMETh OKa3blBaTh TMEPBYIO IMOMOIIb MPU XUMHUYECKHUX
oXorax n OTpaBJ'ICHI/IﬂX;

MPUHUMATH Y9acTHE B OOCYKACHHUH MPOOIEeM XUMHUYECKON
W OKOJIOTUYECKOW  HANpaBJICHHOCTH,  BBICKA3bIBaTh
COOCTBEHHYIO TMO3UIIMI0O MO TMpobiemMe W Tpeiarath
BO3MOXXHBIE ITYTH €€ PEIICHHUs.
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Ne Tema ypoxka 10 xiracc KomaectBo gacos Jata uzyueHus OnexTpoHHBIE TH(POBEIE
n/m o0pazoBaTesbHbIE PECYPCHI
Bcero|| Koutponbasie || [Ipaktiueckue
paboThI paboThl
1 ||[[[Tlepronmdeckuii 3akoH. [leproandeckas cucteMa XuMIdecKux snemMentos /1. U. 1 0 0 03.09.2024 [[BubamoTexa [IIOK
Meneneesa]| https://m.edsoo.ru/00adb59¢]]
2 ||[[3axkoHOMEPHOCTH B U3MCHEHUH CBOHCTB XMMHYICCKHX 3JIEMEHTOB IEPBBIX TPEX mepronoB]]|| 1 0 0 05.09.2024 [[BubamoTexa IIOK
https://m.edsoo.ru/00adb6b6]]
3 ||[[Kmaccudukanms m HOMEHKIATypa HEOPraHUIECKHAX BEIIeCTB] ] 1 0 0 10.09.2024 [[BubamoTtexa [IIOK
https://m.edsoo.ru/00adb7e2]]
4 ||[[Bumbl XUMHYIECKOH CBSI3M M THITHI KPHUCTAILUTHUECKUX PEIIETOK] | 1 0 0 12.09.2024 [[BubamoTtexa IIOK
https://m.edsoo.ru/00adbac6]]
5 |[[[KouTposabhas pabora Nel o teme «[loBTOpeHue u yriyoieHne 3HaHHH OCHOBHBIX 1 1 0 17.09.2024 [m
pazzenoB Kypca 8 kiaccay]]
6 ||[[Knaccudukanms XUMHUECKUX PEAKIUH 11O pa3IMIHBIM MpH3HAKaM] | 1 0 0 19.09.2024 [[Bubanotexa [IOK
https://m.edsoo.ru/00adbch0]]
7 ||[[TIoHsITHE O CKOPOCTH XUMHUYECKOH peakiiy. IIoHATHEe 0 TOMOTEHHBIX B T'€TePOTeHHBIX 1 0 0 24.09.2024 [[bubauorexa IIOK
peakiusix| | https://m.edsoo.ru/00adbe9a]]
8 ||[[TTonsitue 0 XxuMHUeCKOM paBHOBecHH. DAKTOPHI, BIUAIONINE HA CKOPOCTH XUMHUECKOM 1 0 0 26.09.2024 [[BubaunoTtexa [IOK
PEaKINK U MOJ0KEHHE XUMUIECKOT0 paBHOBeCHs | | https://m.edsoo.ru/00adc28c]]
9  ||[[OkucauTeIbHO-BOCCTAHOBHUTEIBHBIC PEAKIIUH] | 1 0 0 01.10.2024 [[BubaunoTtexa [IOK
https://m.edsoo.ru/00adcade]]
10 |[|[[Teopus snexTponuTHueckoi aucconuanuu. CHIbHBIC U CITa0ble 3JCKTPOIHUTHI] | 1 0 0 03.10.2024 [[Bubmuorexa ITOK
https://m.edsoo.ru/00adcd68]]
11 ||[[MoHHBIE ypaBHEHUS pEaKITHiA] ] 1 0 0 15.10.2024 [[bubmmoTexa LIOK
https://m.edsoo.ru/00add448]]
12 ||[[Xumudyeckue cBOMCTBA KUCIOT U OCHOBAHUIA B CBETE MPEACTABICHUH 00 1 0 0 17.10.2024 [[BubaroTrexa IIOK
DJIEKTPOJIMTHYECKOM JUCCOIMAINH] ] https://m.edsoo.ru/00add5d8]]
13 ||[[Xumuueckue cBOMCTBA COEH B CBETE MPEACTABICHUH 00 JIIEKTPOIUTHYECKON 1 0 0 22.10.2024 [[BubaroTrexa IIOK
cconanim|] https://m.edsoo.ru/00add8b2]]
14 |[[[[lonsaTue o ruapomse coeit]] 1 0 0 24.10.2024 [[bubmuorexa ITOK
https://m.edsoo.ru/00add9d4]]
15 [|[[O600mmeHue U cucTeMaThu3aIys 3HaHu# | | 1 0 0 29.10.2024 [[bubmuorexa ITOK

https://m.edsoo.ru/00addd12]]
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Ne Tema ypoxka 10 xiracc KomaectBo gacos Jata uzyueHus OnexTpoHHBIE TH(POBEIE
n/n o0pazoBaTesbHbIE PECYPCHI
Bcero|| Kontponbhsie || [Ipakriuueckue
paboThI paboThl
16 |[|[[[IpakTuueckas padora Ne 1. «PemeHne sKCTIepIMEHTAIBHBIX 331291 ] | 1 0 1 31.10.2024 [[BubamoTexa [IIOK
https://m.edsoo.ru/00addbfa]]
17 ||[[KonTponsHas padora Ne2 mo Teme «DIEKTPOTUTHYECKAS TUCCOIHAAIN. XUMIIECKIE 1 1 0 05.11.2024 [[BubamoTexa IIOK
peakiuu B pacTBOpax»|] https://m.edsoo.ru/00addecO0]]
18 |[|[[O0mas xapaKkTepHUCTHKA TaIOTCHOB. XUMHYECKHE CBOMCTBA Ha IpuMepe Xiopa]] 1 0 0 07.11.2024 [[BubamoTtexa [IIOK
https://m.edsoo.ru/00addfe2]]
19 ||[[XiopoBomopon. ConsiHast KUCIIOTa, XUMIYECKUE CBOWCTBA, ITOTyYeHHE, IIPUMEHEHHE ] | 1 0 0 12.11.2024 [[BubamoTtexa IIOK
https://m.edsoo.ru/00ade104]]
20 ||[[TIpakTnueckas padota Ne 2 o reme «IloydeHue CONITHOM KUCIIOTHI, M3y4eHHE € 1 0 1 14.11.2024 [[bubauorexa IIOK
CBOMCTB»]] https://m.edsoo.ru/00ade348]]
21 ||[[BerauciaeHus Mo YpaBHEHUSIM XUMUICCKUX PEAKIIHiA, CCIIH OJMH U3 PEarcHTOB JIaH B 1 0 0 26.11.2024 [[BuGnuoTteka ITOK
n30BITKE] | https://m.edsoo.ru/00ade488]]
22 |(|[[O6mas xapakTepucTrka 3j1eMeHToB VIA-rpymsl]] 1 0 0 28.11.2024 [[bubauorexa IIOK
https://m.edsoo.ru/00ade64a]]
23 ||[[AnmorpomHbie Mmoaudukanuu cepbl. HaxoxaeHue cepsl U €€ COSAMHEHHIA B TIPUPOIC. 1 0 0 03.12.2024 [[BubaunoTtexa [IOK
XuMu4ecKue CBOUCTBA cepbl]] https://m.edsoo.ru/00ade64a]]
24 |[[[CepoBonmopoa, cTpoeHue, HU3MIECKUE U XUMUYECKUE CBOMCTBA] ] 1 0 0 05.12.2024 [[Bubnuorexa LIOK
https://m.edsoo.ru/00ade802]]
25 |([[[Oxcunpt cepbl. CepHasi KMCI0Ta, pU3NYECKHE U XUMUUECKHE CBOICTBA, TpUMeHeHue ] | 1 0 0 10.12.2024 [[bubauorexa IIOK
https://m.edsoo.ru/00adea28]]
26 |(|[[XuMuueckue peakin, Jiexaliie B OCHOBE IIPOMBIIILIEHHOTO crioco0a Moay4eH s CepHOi 1 0 0 12.12.2024 [[bubmmoTexa LIOK
KHCIIOTHI. XMMHUYECKOE 3arpsI3HEHHIE OKPYIKAIOIIEH Cpe/ibl COSANHEHUSMHE CEPhI| | https://m.edsoo.ru/00adec8a]]
27 ||[[BrraucieHne MaccOBO JOIHM BBIXOJIA MPOIYKTA PEaKIUH | | 1 0 0 17.12.2024 [[bubmuoTexa [TOK
https://m.edsoo.ru/00adec8a]]
28 |(|[[O0mas xapaKTepHuCTHKA 3JIeMEHTOB VA-Tpynibl. A30T, paclpoCTpaHEHHE B IPUPOJIE, 1 0 0 19.12.2024 [[bubmmorexa LIOK
(bu3HUecKre U XUMHUYECKUE CBOMCTBA] | https://m.edsoo.ru/00adeeab]]
29 |[[AMMHuak, ero puU3UYECKUC U XUMUICCKHE CBONCTBA, OJIYYCHUE U IPUMCHCHHUE ] | 1 0 0 24.12.2024 [[BubaroTrexa IIOK
https://m.edsoo0.ru/00adf004]]
30 [[[[ITpakTnueckas padota Ne 3 o teme «IlonmyueHne ammuaka, n3y4eHUe €ro CBOUCTBY]] 1 0 1 26.12.2024 [[bubmmorexa LIOK

https://m.edsoo.ru/00adf180]]
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Ne Tema ypoxka 10 xiracc KomaectBo gacos Jata uzyueHus OnexTpoHHBIE TH(POBEIE
n/n o0pazoBaTesbHbIE PECYPCHI
Bcero|| Kontponbhsie || [Ipakriuueckue
paboThI paboThl
31 |[[[A3oTHas kHCIOTa, €€ hu3NIeCKre M XUMHIECKIE CBOUCTBA] | 1 0 0 09.01.2024 [[BubamoTexa [IIOK
https://m.edsoo.ru/00adf306]]
32 ||[[Mcmonp30BaHNEe HATPATOB U COJIEH aMMOHHS B KA4eCTBE MHHEPAIBHBIX YI0OPEHHH. 1 0 0 14.01.2025 [[bubmmorexa LIOK
XUMUUECKOe 3arpsI3HEHHE OKPYIKAIONIECH Cpeibl COEAMHEHUSIMU a30Ta] | https://m.edsoo.ru/00adf518]]
33 |[[[Pochop. Oxcun pocdopa (V) u pochopHast KHCIOTa, PUINICCKHAE H XUMUICCKHES 1 0 0 16.01.2025 [[brubmmoTtexa LIOK
CBOMCTBA, mojy4deHue]] https://m.edsoo.ru/00adf68a]]
34 ||[[Ucmomp3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX YIOOpEHHUH. 3arps3HeHNe 1 0 0 21.01.2025 [[bubmmoTtexa IIOK
OpUpOHO# cpenbl hocharamu]] https://m.edsoo.ru/00adfc20]]
35 ||[[Yruepon, pacpocTpaHeHHE B IPUPOIC, PU3HUCCKUE U XMMUYECKUE CBOHCTBA] ] 1 0 0 23.01.2025 [[Bubaunotexa [IOK
https://m.edsoo.ru/00adfd9c]]
36 ||[[Oxcuapl yriaepona, ux GpU3MUSCKHE U XUMHUECKUE CBOMCTBA. DKOJOTHYCCKHIE MPOOICMEI, 1 0 0 28.01.2025 [[bubmuotexa ITOK
cBsi3aHHBIE ¢ OKcuaoM yriepoaa (IV)]] https://m.edsoo.ru/00adfebe]]
37 ||[[YrosapHas kuciorta u € conu]] 1 0 0 30.01.2025 [[Bubmuorexa ITOK
https://m.edsoo.ru/00ae006c¢]]
38 ||[[TIpakTuueckas padbota Ne 4 o Teme "IlosyueHue yriekucioro rasa. KauecrsenHas 1 0 1 04.02.2025 [[Bubmuorexa ITOK
peakiust Ha KapOoHaT-HoH" ]| https://m.edsoo.ru/00ae027¢]]
39 ||[[TIepBoHaYabHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUAX yrieposa]] 1 0 0 06.02.2025 [[Bubmuorexa ITOK
https://m.edsoo.ru/00ae054¢]]
40 |[[[KpeMHuii u ero coequHeHuUs || 1 0 0 11.02.2025 [[BubanoTtexa [IOK
https://m.edsoo.ru/00ae080a]]
41 ||[[IIpaxTiueckas pabota Ne 5. Pemenne skcriepuMeHTaNbHBIX 3a/1a4 10 TeMme «Bakueifme 1 0 1 13.02.2025 [[bubmmoTexa LIOK
HEMETAUTBI M MX COCTHHEHUS»] | https://m.edsoo.ru/00ae0bf2]]
42 ||[[[KouTposbHas padoTa Ne3 mo teme «BaxxHelIre HEMETaIUTBI U UX COSAHMHEHUS» || 1 1 0 25.02.2025 [[bubmuoTexa [TOK
https://m.edsoo.ru/00ae0e18]]
43 ||[[OOmIas xapaKTepHCTHKA XUMUIECKUX DIIEMEHTOB — METAIUIOB. MeTaJuIn4ecKast CBsI3b U 1 0 0 27.02.2025 [[BubaroTrexa IIOK
MeTauTIecKast Kpuctauindeckas pemérka. Gusndeckie cBoWCTBa METAIOB] | https://m.edsoo.ru/00ae103e]]
44 ||[[XuMudeckue CBOMCTBA METAIUIOB. DICKTPOXUMHYCCKUH DSl HANPSDKCHUH METaJUIOR] | 1 0 0 04.03.2025 [[bubmuorexa ITOK
https://m.edsoo.ru/00ae1156]]
45 |[[[O6mmue criocoObl nmonydeHus MeTaioB. ClutaBel. BerancieHus o ypaBHEHHIM 1 0 0 06.03.2025 [[bubmmorexa LIOK

XUMHWYCCKUX peaxunﬁ, €CJIM OAUH U3 PCAr¢HTOB COACPIKUT HpI/IMCCI/I]]

https://m.edsoo.ru/00ae1156]]
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Ne Tema ypoka 10 kiacc KonuuecTtBo yacos Jata uzyuenus OnexTpoHHBIE TH(POBEIE
n/m 00pa30BaTeIbHBIC PECYPCHI
Bcero|| Kontponbhsie || [Ipakriuueckue
paboThI paboThl

46 ||[[TIoHsiTHE O KOPPO3UH METAIIOB] | 1 0 0 11.03.2025 [[BubamoTexa [IIOK
https://m.edsoo.ru/00ae1278]]

47 ||[[ILlemouHbIe MeTALTHI] | 1 0 0 13.03.2025 [[BubamoTexa IIOK
https://m.edsoo.ru/00ae14b2]]

48 ||[[Oxcumpl n TMAPOKCHIBI HATPHS U KA || 1 0 0 18.03.2025 [[BubamoTtexa [IIOK
https://m.edsoo0.ru/00ael14b2]]

49 ||[[ILlemo9yHO3eMENbHBIC METAILTBI — KAJIBITUH ¥ MarHUi] | 1 0 0 20.03.2025 [[BubamoTtexa IIOK
https://m.edsoo.ru/00ae15e8]]

50 ||[[BaxxHeiiue coeTUHECHUS KaIbIUs ]| 1 0 0 25.03.2025 [[bubmuoreka ITOK
https://m.edsoo.ru/00ae15e8]]

51 |[[[[O6o0enune u cucremarn3anus 3HaHui| | 1 0 0 27.03.2025 [m

52 ||[[’K&cTtrocTh BOABI M cLIOCOOBI €€ yCTpaHeHu || 1 0 0 01.04.2025 [[BubaroTrexa LIOK
https://m.edso0.ru/00ae1886]]

53 ||[[TIpakTrueckas padbota Ne 6 o Teme "YKECTKOCTH BOABI  METOABI €€ ycTpaHeHus " || 1 0 1 03.04.2025 [[Bubarorexa [LIOK
https://m.edsoo.ru/00aelae8]]

54 |[[[AmroMunHui] | 1 0 0 15.04.2025 [[BubaroTrexa IIOK
https://m.edsoo.ru/00aelc64]]

55 [[[[AMdoTepHBIe CBOWCTBA OKCHAA U THAPOKCHIA]] 1 0 0 17.04.2025 [[Bubmuorexa ITOK
https://m.edsoo.ru/00aelc64]]

56 ||[[’Kene3o0]] 1 0 0 22.04.2025 [[BubmuoTexa ITOK
https://m.edsoo.ru/00ae1d86]]

57 |[[[Okcumpr, runpokcuabl u conu sxenesa (I1) u xemesa (I11)]] 1 0 0 24.04.2025 [[BubnmoTeka IIOK
https://m.edsoo.ru/00ae35e6]]

58 |([[[OGoGieHne u cucremarn3anus 3HaHUi | | 1 0 0 29.04.2025 [m

59 [[[TIpakTnueckas padoTta Ne 7. PerieHne skcriepiMeHTAIBHBIX 33124 10 TeMe «Baxueime 1 0 1 06.05.2025 [[bubmmorexa LIOK

METaJUIbl U UX COCAMHEHUS»]] https://m.edsoo.ru/00ae3de8]]
60 ||[[BerumciaeHus Mo ypaBHEHUSIM XUMUYECKUX PCAKIIHMA, €CIM OJUH M3 PCarcHTOB IaH B 1 0 0 13.05.2025 [[BubmuoTtexa ITOK

M30BITKE WIIH COACPIKUT MMPUMECH. Brruucnenns maccoBoii J0JIM BbIXOJda NPOAYKTa

https://m.edsoo.ru/00ae1750]]
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Ne

Tema ypoka 10 kiacc

KomngecTBo yacoB

Jata uzyueHus OnexTpoHHBIE TH(POBEIE
/i obpa3oBaTenbHbIC PECYPChI
Bcero|| Konrposnbsie || [TpakTuueckue
paboThI paboThl

[ |fpeaxum] | [ |

61 ||[[O6o6mIeHke 1 cucTeMaTH3alKs 3HAHUI | 1 0 0 15.05.2025 [m

62 |[[KouTposnsHas pabota Ne4 o Teme «BakHeHIIIe METAIUTBI M KX COCTHHCHUS» ] | 1 1 0 20.05.2025 [

63 ||[[BemecTBa u MaTepualibl B MOBCEIHEBHOM KI3HH YEJIOBEKa. XUMHUYCCKOE 3arpsI3HCHUE 1 0 0 22.05.2025 [[bubmuorexa ITOK
OKpy>Karoieit cpenpl. POk XMMHUK B PEIICHHH KOIOTHYECKHUX TTPOOIeM. XUMHYECKOEe https://m.edsoo.ru/00ae3f50]]
3arps3HEHNE OKPYIKAIOIIeH cpebl. POIlb XUMUH B PELICHUH 3KOJIOTHIECKUX podiem]]

J106aBuUTH CTPOKY

OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 63 4 7

Draggable item 1666088181 was dropped
over droppable area 1666088181
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

« Xumus, 9 knacc/ I'abpuensia O.C., «M3gatensctBo OO0 «Ipodar»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

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

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

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

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

5) MO0 (MobuibsHOe 3J1eKTpoHHOE 0Opa3oBanume) https://mob-edu.ru/

6) IIpocsemienue https://uchitel.club/
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