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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma coctaBieHa Ha OCHOBE:

- ®eepanbHOTO rOCYIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPKIECHHOTO TPHUKA30M
MunucrepcTBa o06pazoBanus U Hayku Poccuiickoit @enepanun ot 31 mas 2021 No287

- OdenepaibHONM 00pa30BaTEIBHOM MPOTPaMMBI OCHOBHOTO 00111eT0 00pa3oBanus oT 18.05.2023 Ne370

- [Ipuxa3 Munnpocsemenns Poccun ot 09.10.2024 N 704

"O BHECEHMH U3MEHEHHI B HEKOTOpHIE MTpHKa3bl MuHKCTEpCTBa MpocBenieHus Poccuiickoit denepannu, kacaroumecs QenepaibHbIX
00pa30BaTebHBIX TPOrPaMM HauaJIHLHOTO 00IIEro 00pa3oBaHms, OCHOBHOTO OOIIET0 00pa30BaHUs U CpeaHEro ooIiero oopazoBanus"
(3apeructpupoBano B Munrocre Poccun 11.02.2025 N 81220)

- [Ipuka3z Munnpocsenienust Poccuu ot 10.11.2025 Ne 808 O BHeCceHMU U3MEHEHHI B HEKOTOPbIE PUKa3bl MUHUCTEPCTBA IPOCBEILIEHUS
Poccwuiickoit @enepanuu, kacarommecs heaepaabHbIX 00pa30BaTeIbHBIX TPOrpaMM HavaIbHOTO 00IIEero o0pa3oBaHwms, OCHOBHOTO OOIIETO
00pa3zoBaHMs U CPEIHEro 00IIero oopa3oBaHUs

- [Ipuka3z Munnpocseuienust Poccuu ot 08.05.2026 Ne 316 «O BHeceHun usmeHenuii B [lops 1ok opranuszanyy U oCcyIiecTBICHUS
00pa3oBaTeNnbHO 1eATEIHHOCTH 0 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa30BaTeIbHBIM [IPOrPaMMaM HA4allbHOTO OOIIETo,
OCHOBHOTO OOIIIETO U CPEeHEro 00IIero 00pa3oBaHus, yTBEPKIEHHBIN MprKa3oM MuHHcTepcTBa npocselieHus: Poccuiickoit denepaunun ot
22.03.2021 Nel15»

- OcHOBHOI1 00pa3zoBaTENbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanuss MAOY UYepsumesckoit COLLL;

- Yuebnoro mnana MAOY Yepsumesckoit COLL, yrBepxknenHoro npukasom ngupekropa Tpodpumosa C.A. ot 29.08.2026 roma Ne 229-O/1 u
cornacoBanHoro 28.08.2026 rona Ha 3acenanuu Ynpasistomiero coeera MAOY Yepsumesckoit COLL mporokos Nel2

- [Iporpamms! Bocniutanuss MAOY Yepsumesckoit COL

[IporpaMMa Mo XMMHUM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBIIEHA HA OCHOBE TPEOOBAaHUU K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeILHON MPOTpaMMbl OCHOBHOTO 00111eT0 00pazoBanus, mpeactaBieHHbx B PI'OC OO0, a Takke Ha OCHOBE (eepaIbHON
paboueii mporpaMMbl BOCIIUTAHUS U C YU4ETOM KOHIICTIIIMU MPEMOAaBaHus YIeOHOTO MpeaMeTa «XUMUs» B 00pa30BaTeIbHBIX OPraHU3AIHIX
Poccuiickoit @enepanuu.

[TporpaMma mo xuMuu Ja€T MpeJICTaBICHUE O HeNsAX, o0el cTpaTeruy oO0ydeHus, BOCIIUTAHUS U Pa3BUTHUS OOyUYaIOLUINXCS CPEICTBAMU
yueOHOro TMpeaMeTa, YCTaHaBIMBaeT oO0s3aTeNbHOE MPEAMETHOE COJAEpKaHHME, NpPelyCMaTpUBAeT paclpelesieHne ero Mo KiaccaMm u
CTPYKTYpUPOBAaHHE IO pa3jelaM U TeMaM IPOrpaMMbl IO XUMHH, OIpPEAEHAeT KOJUYECTBEHHBIE M KAUECTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHusl, PEKOMEHIyEeMYIO IOCJIEI0OBATEIbHOCTh MU3YUEHUSI XUMHUHU C y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTHKHU



y4eOHOTO TMpOoIecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaroIUXCs, ONpEAENseT BO3MOXKHOCTH MpeaMeTa Ijs peanu3aluu TpeOoBaHMN K
pe3ysbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl Ha YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbrataM OOydYeHUss XUMHHM Ha YpOBHE IIelied W3YYeHHUs IpeIMeTa W OCHOBHBIX BHJOB Y4E€OHO-TIO3HABATEIHHOW NEATEIHHOCTH
00y4aro1erocsi o OCBOCHHUIO Y4eOHOTO COAepKaHUSI.

3HaHME XUMHH CITy)KHUT OCHOBOH Uil (POPMUPOBAHUS MUPOBO33PEHHS O0YYAIOIIErOCs, €ro MpeCTaBICHNH O MaTepHaIbHOM €IMHCTBE
MHpa, BAXKHYIO pOJIb UTPAIOT (POpMUpPYEMBbIE XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAILICHUAX SHEPTHH U 00 SBOJIIOLUH BEIIECTB B MPUPOIE, O
IyTSX PEUICHUs TI00aJIbHBIX MpoOIeM yCTOHYHMBOTO Pa3sBUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUYECKOH, MUIIEBOW M IKOJIOTHMYECKOM
0€30MacHOCTH, TPOOIJIEM 3/IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaH3allii BO3MOXXKHOCTEH ISl CaMOpPa3BUTUS M (OPMHUPOBAHUS KYIBTYPHI JHYHOCTH, €€ 0o0miel u (yHKIMOHATHHON
IPAMOTHOCTH;

BHOCUT BKJIaJ B (hOpMHpOBaHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOYYarOIIMXCs, HABBIKOB MX CAaMOCTOATENBbHOH y4deOHOM
JeSITebHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENbCKUX YMEHHUHM, HEOOXOJUMBIX KaK B MOBCEIHEBHON JKU3HU, TaK U B MPOpECCHOHATLHON
JIEATEIbHOCTH;

3HAKOMHUT CO CNEeUU(PUKONW HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IVIsSla HA €IMHCTBO NPUPOJBI U YEIOBEKa,
ABJIAETCS OTBETCTBEHHBIM 3TaIroM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroUInXcs;

CHOCO6CTBy€T q)OpMI/IpOBaHI/IIO OECHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IPUPOAC, K UCIIOBEKY, BHOCHUT CBOM BKJIaJ
B DKOJIOTMYECKOE 00pa3oBaHue 00yUYarOLIUXCS.

JlanHble HampaBieHUs B OOyYEeHHMM XUMHUHU OOECIeuuBalOTCA CHEU(PUKON coiepkaHUs Y4eOHOro mpeaMmeTa, KOTOpBIM sBisieTcs
Hearornyecky aanTupoOBaHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUH Ha ONpPEeNEHHOM 3Tane e€ pa3BUTHS.

Kpr XAMHHU Ha YPOBHC OCHOBHOI'O 06]1_[61"0 06pa3OBaHI/IH OPHUCHTHUPOBAH Ha OCBOCHHUC O6y‘laIOLL[PIMI/ICH CUCTCMbI TICPBOHAYAIBHBIX
MMOHSTHH XHUMHUH, OCHOB HGOpFaHquCKOﬁ XUMHUH U HCKOTOPEBIX OTACIbHBIX 3HAYUMBIX MMOHSTUM OpFaHquCKOﬁ XUMHU.



CtpykTypa colepikaHus HpOrpaMMbl MO XUMHHM C(OpPMHUpPOBaHA HAa OCHOBE CHUCTEMHOro mnoaxoia k e€ uzydenutro. CoaepkaHue
CKJIQ/IBIBAETCS] U3 CUCTEMbI MOHATHH O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbl MOHATHH 0 XMMHYECKON peakiuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHBbI 10 MPUHIUITY IIOCIEA0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX IPEICTABIECHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,
— Ilepuonuueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;
— YUEHHUsSI O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— MpeAcTaBiIeHUN 00 AMEKTPOTUTUUECKON AUCCOLMAIIMH BEIIECTB B paCTBOpax.

TeOpeTI/I‘{eCKHe 3HAHUA PACCMATPUBAIOTCA HaA OCHOBE OMIIMPUYCCKU TIOJYUYCHHBIX MW OCMBICIICHHBIX Q)aKTOB, Pa3BUBAOTCA
MOCJICAOBATCIIBHO OT OAHOI'O YPOBHA K APYTOMY, BBIIIOJIHAA Q)YHKHI/II/I OOBSICHEHHS U IMPOTrHO3UPOBAHUSA CBOfICTB, CTPOCHUA U BO3MOKHOCTEH
MMPAKTUYCCKOI'O IPUMCHCHUS U ITOJTYYCHUA NU3YyJaCMbIX BCUICCTB.

OcBoeHue MporpamMmbl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO NIPEJCTABICHNS O XUMHUECKOW COCTABIISAIONIEH HAyYHON KapTUHBI MUpa
B JIOTUKE €€ CHCTEMHOH NIpPHUpOJbI, LIECHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAaHUI0O M METOAAaM IIO3HaHWs B Hayke. M3ydyeHune xumuun
IPOUCXOIUT C TMPUBJICUYEHUEM 3HAHWNA W3 paHee H3YYEHHBIX Y4eOHBIX MpenMeroB: «Oxpyxaromuii mup», «buonorus. 5-7 kiaccel» H
«®Dusuka. 7 ximacey.

[Tpy u3yyeHHH XUMUHM MPOUCXOIUT (HOPMUPOBAHHE 3HAHMH OCHOB XMMHUYECKONH HAayKH Kak 00JacTH COBPEMEHHOI'O €CTEeCTBO3HAHUS,
IPAKTUYECKON JNIEeATEIbHOCTH YeJIOBEKa M KaK OJHOIO0 U3 KOMIIOHEHTOB MMPOBOW KyNbTYpbl. 3ajada y4eOHOIro MpeaMeTa COCTOMT B
(OpPMHPOBAHUU CUCTEMBl XUMHYECKUX 3HAHMH — BaXHEHIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX MOJO0XKEHUH, JOCTYIHBIX
0000111eHNIT MHPOBO33PEHUECKOTO XapakTepa, si3blka HayKH, B MPUOOIIEHUWH K HAYYHBIM METOJAaM IO3HAHUS NpPU H3YYEHUU BEIIECTB U
XUMHUYECKHX peaklUui, B (OPMHUPOBAHUU M PA3BUTUM IO3HABATEIbHBIX YMEHUH M MX NPUMEHEHHU B y4eOHO-TIO3HABAaTENbHOUW M y4deOHO-
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH, OCBOSHUH MPaBuil 0€3011acCHOr0 00pallleHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Tpu u3ydyeHnn XUMHUHN Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl Ba)KHOE 3HAUEHHE TPUOOPETH TaKue LEH, KaK:

— (hopMHpoBaHNE UHTEIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpPa30BaHMUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY IPUHSATHUIO
pelLIeHNH, CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM JKU3HU;



— HanpaBJICHHOCTb O6y‘leHI/IH Ha CUCTEMATHYCCKOC HpI/IO6H_[CHI/Ie o6yqa}oumxc;{ K CaMOCTOATEIBbHON IT03HABAaTSIbHOU JACATCIbHOCTH,
HAay4YHbIM MCTOJaM IMO3HAaHU, (I)OpMI/IpyIOIJ_II/IM MOTHUBAIIUIO U pa3BUTUC CIIOCOOHOCTEH K XHMUU,

—o0ecrieyeHne YCIOBHUH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYAIONIMMHCSA OIBITa Pa3HOOOPA3HOM AEATENbHOCTH, IMO3HAHUSA H
CaMONO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM ), UMEIOIIUX YHUBEPCATLHOE 3HAUYCHHUE /ISl PA3JIMUHBIX BUIOB JEATEIbHOCTH;

—dopmupoBanue oO0IIel (QYHKIMOHAIBHOH W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE YMEHHH OOBSCHSATH U OIICHUBATH
SIBJICHUSI OKPYXKAIOIIETO MHpPA, WCIONb3ys 3HAHHUS M OMNBIT, OJyYeHHBbIC MPH M3YYCHHH XUMUH, MPUMEHSITh MX MPH PEIICHUU TPOOJieM B
MOBCEHEBHOM KU3HU U TPYJAOBOU J1€ATEIbHOCTH;

—(I)OpMI/IpOBaHI/Ie y 06yqa10mnxc;1 TYMaHUCTHUYCCKUX OTHOMGHHﬁ, IIOHUMaHHuA LIECHHOCTH XHMHYCCKHX 3HaHUHI JJIA Bpra6OTKI/I
OKOJOTHYCCKH uenec006pa3Hor0 IIOBCACHHUSA B 6I>ITy n pr,[[OBOﬁ ACATCIBHOCTH B LCIIAX COXPAHCHHUA CBOCTO 3O0POBbBA U Opr)KaIOHIefI

IPUPOIHON Cpeabl;

— Ppa3BUTUC MOTHBALMH K 06yquI/no, CIIOCOOHOCTEN K CaMOKOHTPOJIFO U CAMOBOCIIMTAHHWIKO Ha OCHOBC YCBOCHUA 06H_Ie‘leHOBe‘leCKI/IX
HeHHOCTeﬁ, TOTOBHOCTHU K OCO3HAHHOMY BbI60py HpO(i)I/IJ'ISI W HAITIpaBJICHHOCTH JajabHEHUIIEro 06y‘IeHI/I${.

OcBoeHue cozepkaHus Kypca «XUMHs» B OCHOBHOM IIIKOJIE€ NMPOUCXOAMT C ONMOPOH Ha 3HAHMS U yMEHUs, COPMUPOBAHHBIE B MPEIMETHON
obnactu «EcTecTBeHHO-HAay4YHbIE IPEMETHI». Y YeOHBIM IJIAaHOM Ha U3y4eHUe XUMUU B 9 kitacce oTBoauTCS 68 yacoB (2 yaca B HEMIEIO).

JlesiTeIbHOCTD YYUTEJIs ¢ Y4eTOM MPOrpaMMbl BOCIIHTAHUS

I'paxnaHckoe BociUTaHUE (hopMUPOBATh POCCUUCKYIO MPaXIAHCKYIO UICHTHYHOCTbD, IPUHAJICKHOCTh K OOIIHOCTH rpaxaaH Pocculickoit
®enepannu, K Hapoay Poccnn kak MCTOUHMKY BiIacTH B PoccuiickoM rocyiapcTBe U CyOBbEKTY ThICSTYEIeTHE!
poccuiickoii TOCYAapCTBEHHOCTH, M3YUE€HHUE U YBaKEHHE NpaB, cB000 M 00si3aHHOCTEH rpaxaanuHa Poccuy;

MATPUOTUIECKOE BOCITUTAHHE BOCIHTHIBATH JIOOOBb K POAHOMY Kparo, PofiHe, cBoeMy Hapomy, yBakKeHHe K ApyruM Hapoaam Poccum;
HCTOPUYECKOE IIPOCBELIeHUE, (POPMUPOBAHUE POCCUNCKOTO HAIIMOHATIBHOIO UCTOPHUECKOIO CO3HAHUS,
POCCHICKON KyJIbTYpHOH HAEHTUYHOCTH,

JIYXOBHO-HPAaBCTBEHHOE BOCIIUTAHNE BOCIIUTHIBaTh HA OCHOBE JYXOBHO-HPABCTBEHHOM KYJAbTYpbl HapoaoB Poccuu, TpaluiMOHHBIX pETUTHi HApOJOB
Poccun, hopMupoBanme TpaaUIIMOHHBIX POCCHICKUX CEMEHHBIX TICHHOCTEH; BOCIIUTAHUE YECTHOCTH, TOOPOTHI,
MHUJIOCEPINS, COTIEPEKUBAHNS, CIIPABEIITMBOCTH, KOJJICKTUBH3MA, IPYKEITI00US U B3aMMOIIOMOIIIH, YBaKEHUS K
CTapIIKM, K IaMATH NPEJKOB, UX BEPE U KYJABTYPHBIM TPaAULIUAM;

I3CTCTHUYCCKOC BOCIIMTAHHC (bOpMI/IpOBaTL OCTCTUYCCKYIO KYJIBTYPY Ha OCHOBC pOCCHﬁCKHX TPAAUIMOHHBIX TYXOBHBIX HCHHOCTeﬁ,




HpI/IO6HIaTI) K JIy4lIUuM o6pa3uaM OTCUCCTBCHHOI'O 1 MUPOBOT'O UCKYCCTBA,

(hU3UIECKOE BOCITUTAHHE (hopMUpPOBATh KyJIBTYPY 30POBOTO 00pa3a >KM3HHU U AIMOIIMOHAIBHOTO OJIarOTIONYYHsI — Pa3BUBaTh (pU3mUuecKue
CIOCOOHOCTH ¢ YYETOM BO3BMOXHOCTEH U COCTOSIHUS 3/I0OPOBbS, HABBIKOB O€30MACHOTO TIOBE/ICHUSI B IPUPOTHON U
COIMAIILHOMW Cpeie, YPE3BBIYANHBIX CUTYAIIHSX;

TPYAOBOE BOCIIUTAHUE BOCTIUTHIBATh YBAXKEHUE K TPYAY, TPYASIIMMCS, pe3yabTaTaM Tpyaa (CBOETO U APYTHX JIIONEH), OpueHTaIus Ha
TPYAOBYIO A€ATENBHOCTb, NOIy4YeHUE IPodeCccun, JMUHOCTHOE CAMOBBIPAXKEHUE B IPOAYKTUBHOM, HDAaBCTBEHHO
JIOCTOWHOM TpYJE B POCCHICKOM OOIIeCTBE, HA TOCTHKEHUE BBIIAIOIINXCS pe3yJIbTaTOB B MPO(hecCHOHaTbHON
JIeSITEIbHOCTH;

9KOJIOTHYECKOE BOCITUTAHHE (hopMUPOBATH HKOIOTHYECKYIO KYIBTYPY, OTBETCTBEHHOE, Oepe’KHOE OTHOIICHUE K PUPOJIE, OKPYXKAroIIeh cpeze
Ha OCHOBE POCCHICKHX TPAAUIIMOHHBIX TyXOBHBIX IIECHHOCTEH, HABBIKOB OXPAHbI, 3aIIUTHI, BOCCTAHOBIICHUS
MIPUPOJIBI, OKPY>KAOIIEH CPEIIbI;

BOCIIUTAaHUE LIEHHOCTEN HAy4YHOTO BOCIIUTHIBATh CTPEMIICHHE K TIO3HAHUIO ce0sl ¥ APYTHX JIOACH, TPUPOIBI M O0IIECTBA, K TOIYyUYSCHHIO 3HAHUH,
TO3HAHMS KaueCTBEHHOI0 00pa30BaHMsI C Y4ETOM JIMYHOCTHBIX HHTEPECOB M 00IIECTBEHHBIX MOTPEOHOCTEN.

COJEPXAHUE YYEBHOI'O IPEJIMETA
BeuecTBo M XMMHYECKas peaKkuus

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘IeCKaH CHUCTEMA XMMHUYCCKUX 5JICMCHTOB I[ H. MeH,ueneeBa. CTpOGHI/Ie dTOMOB. 3aKOHOMepHOCTI/I B
W3MEHCHHH CBOMCTB XHMHUYECKHUX 3JICMCHTOB MEPBBIX TpéX NnepruoaoB, KaJIvsd, KaJblUA U HUX COGI[I/IHGHI/II\/'I B COOTBETCTBHUU C IOJIOKCHHEM
JJICMCHTOB B HepHOﬂquCKOﬁ CUCTCMC U CTPOCHUCM X ATOMOB.

CrpoeHue BemiecTBa: BHIbl XMMHYECKOM CBS3U. THIIBI KPHUCTANIMYECKMX PEIIETOK, 3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THUIA
KPUCTAJUIMYECKON PEMIETKH U BUJIa XUMUYECKOHN CBA3H.

Knaccmbm(aunﬂ 1 HOMCHKJIaTypa HCOPraHMYCCKHUX BCIICCTB. XuUMHUYEeCKHe CBOMCTBA BCIICCTB, OTHOCAIINUXCA K pa3jIMYHBIM KjacCaM
HEOPTaHUYCCKUX COG)II/IHCHI/Ifl, TCHCTUYCCKAA CBA3b HCOPTraHNMYCCKUX BECIICCTB.

Knaccudukanus XMMHUYECKUX pPEAKIHI MO pa3iMyHBIM MpU3HAKaM (10 YHUCIy M COCTaBY Y4YaCTBYIOIIMX B pEakUWU BEUIECTB, IO
TEMI0BOMY 3 (EKTy, 0 U3MEHEHHIO CTENeHEeH OKHCICHHS XMMUYECKHX JIEMEHTOB, 0 00paTHMOCTH, 10 YYacTHIO KaTaau3aTopa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTre o ckopocTu XUMHUecKO# peakuuu. [TonsaTre 00 oOpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peaklusx. [loHaTHe 0 TOMOTeHHBIX U
reTeporeHHeIx peaknusx. Ilonstue o kartanmse. [loHsaTne 0 XumudeckomM paBHOBeCHMH. (DAKTOpHI, BIMSIOIME HAa CKOPOCTh XUMHUYECKOH
PEeaKLUH U MOJI0KEHUE XUMUYECKOIO PaBHOBECHS.




OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC p€aKkuuu, BJ'ICKTpOHHblf/'I 0ajJaHC OKHUCJIHUTEILHO-BOCCTAHOBUTEIBLHOM pEeaKknu. CocraBneHue
ypaBHeHI/Iﬁ OKHCJIHNTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIB30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

TeopI/Ifl BHGKTpOHHTquCKOﬁ Jucconnanuu. :‘)HGKTpOJ'II/ITBI N HEDJICKTPOJIMTEI. KaTI/IOHBI, aHUOHBI. MexaHu3M JUucconmuanuu BEHICCTB C
Pa3IMYHbIMU BUJAMH XUMHYECKOl cBsa3u. CTerncHb Jucconuraluu. CunbHbIE U cl1a0ble OJICKTPOJIUTHI.

Peakumu nonHoro o6MeHa. YCIIOBUS MPOTEKaHHUS PEaKUii HOHHOTO OOMEHa, MOJHBIE U COKPAIIEHHBIE MOHHBIC YPaBHEHUS pPEaKIUil.
CBoiicTBa KHCIIOT, OCHOBAaHUN M COJICH B CBETE HpPEJCTAaBICHUH OO 3JIEKTPOJUTHYECKOM auccouuanuu. KauecTBeHHblE peaklMy Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJEISAMH KPUCTAJUIMYECKHX DPEUIETOK HEOpPraHMYeCKUX BELIECTB — METANIOB M HEMETauIoB (rpadura M anmasa),
CJIOKHBIX BEIIECTB (XJIOpUJA HATPHUs), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIMHU OT BO3JIEHCTBUS Pa3iIMYHBIX (PaKTOPOB,
UCCIIIOBAaHUE 3JIEKTPOIIPOBOHOCTU PACTBOPOB BELIECTB, MpOIlecca AUCCOLMALMM KHCIOT, IIeNo4Yed U cojieil (BO3MOXKHO HCIOJIb30BAHUE
BUJICO MAaTepHallOB), MPOBEJACHUE ONBITOB, WLIIOCTPUPYIOIIMX NPHU3HAKU IPOTEKAHUS peakUuid HMOHHOro oOMeHa (0Opa3oBaHUE OCAJKa,
BBIJIEJIEHUE Ta3a, 00pa30BaHKUE BOJbI), ONBITOB, WITFIOCTPUPYIOIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHune, peakiuu
pa3ioKeHusi, COEIWHEHUs), pAacllO3HABaHWE HEOPraHMYECKUX BELIECTB C TIOMOIIbI0O KayeCTBEHHBIX pEaKIMi Ha HOHBI, pELICHHUE
JKCIIEPUMEHTAIBHBIX 3a7a4.

HeMeTajibl 1 UX cOeTUMHEHUA

OOmast xapakTepucTHka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbE CTENeHM okucieHus. CTpoeHue U Qu3nueckue
CBOWCTBA MPOCTHIX BEIECTB — TaJOr€HOB. XUMHUYECKHE CBOWMCTBAa Ha INpHUMepe XJopa (B3aUMOACWHCTBUE C MeTaUIaMH, HEMeETallaMH,
nienoyamu). XsopoojaopoAd. CossiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, MOJydyeHUE, MpuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOJAOpOAa Ha
OpraHM3M 4YesoBeka. BakHelIne XJI0pUabl U UX HAXO0KJIEHHUE B IIPUPOJE.

OO6mas xapakTepuctuka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u
¢uznyeckue CBOWMCTBA MPOCTBHIX BEIIECTB — KUCJIOPOJA M cepbl. AJIOTPONHbIE MOAUGUKALMN KHUCIOPOJa M cepbl. XMMHUYECKHE CBONCTBA
ceprl. CepoBOAOPOA, CTpOEHUE, (U3UUYECKUE U XUMHUYECKHE CBOWCTBA. OKCHABI Cepbl KakK IMPEICTaBUTEIN KUCIOTHBIX OKCHAOB. CepHas
KHUCI0Ta, (U3NYECKHE M XUMHUYECKHE CBOMCTBa (00LIMEe Kak IMpeICcTaBUTENs Kilacca KUCIOT M creunuduyeckue). XUMUYECKHEe peakluy,
Jekallue B OCHOBE MPOMBIIIJIEHHOTO croco0a MONy4yeHHsl CepHOW KHUCHIOThl. IlpumeHeHue cepHoil KucioTbl. Coilu CEepHOM KHCIIOTHI,
KayecTBeHHasl peakius Ha cyinbdar-uoH. Haxoxaenue cepbl u €€ cOeAMHEHHUN B MpHpojae. XUMUYECKOE 3arpsA3HEHHE OKpY’Karolleh cpenbl
COCIMHEHUSIMH cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILICHHS.



OO6mass xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHble CTENEHU OKHUCICHHUA. A3OT,
pacnpocTpaHeHue B pupoje, Guznyeckue U XuMudeckue cBoiictBa. KpyroBopor a3ora B mpupojae. AMMHUAK, ero (pu3n4eckue 1 XM MUYECKUe
CBOWCTBa, MojiydyeHue u npumMeHenue. Conu aMMOHUS, MX (U3UUECKHE U XMMHYECKHE CBOICTBA, mpuMeHeHHe. KauecTBeHHAs peakuusi Ha
MOHbl aMMOHUS. A30THasi KUCIIOTa, €€ moiydyeHue, GuU3NYecKue M XMUMHUYECKHEe CBOWCTBa (0OIIME KaK IMpeACTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). lcmonp3oBaHMEe HUTPATOB M COJEH aMMOHHMS B KadecTBE MHUHEPANBHBIX YAOOpeHMi. XUMHUYECKOE 3arps3HeHUe
OKpY)Karollled cpelbl COCTUHEHUSMHU a30Ta (KUCIOTHBIE [I0XKIHW, 3arps3HEHHE BO3JyXa, MOYBbl M BOJM0EMOB). docdop, amioTpomHbe
momudukanuu docdopa, ¢pusudeckue u xumuueckue cpoiicrsa. Oxcun ¢ochopa (V) u docdopnas kuciora, GU3NIECKUe U XUMHUECKUE
CBOIicTBa, monyuenue. Mcnonas3zoBanue GpocharoB B KaUecTBE MUHEPATBHBIX yI0OPEHHIA.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHH OKHUCIIEHUS. YTIIIEepos,
QUIOTPONHBIE MOJAM(HKAINY, PACIPOCTPAHEHHE B MPHUPOJE, (PHU3MUECKHEe M XHMHYECKHe cBoiicTBa. Ancopbums. KpyroBopor yriepona B
npupoge. Okcuipl yriepoja, MX (U3MYECKHMEe U XUMHUYECKHE CBOWCTBA, JIEHCTBHE HA KHUBBIC OPraHU3MBI, IMOJYyYECHHE U TNPHUMEHEHHE.
DKOJOTHYecKre MpoOJeMBbl, CBs3aHHBIE ¢ OKcuaoM yriepoxaa (IV), rumore3a riao0anbHOrO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIA 3()QEKT.
VYronbHas kKuciaoTa U e€ coiu, uX (QU3NYECKUe U XUMHUYECKUE CBOMCTBA, MOJIyueHHE M NpuMeHeHue. KadyecTBeHHas peakius Ha KapOOHAT-
noHsbl. Mcronp30Banue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHavanbHbIe TIOHATUST 00 OpPraHWYECKMX BEIECTBAX KaK O COCAMHEHUSAX yriepoaa (MeTaH, dTaH, ITHJICH, alleTWUJICH, TaHOI,
TJIMLEPUH, YKCYCHasi KucioTa). I[IpuponHbie UCTOYHUKU YIIEBOAOPOJOB (Yroib, MPUPOIHBIA Ta3, HEedTh), MPOAYKTHI HUX MepepadOTKH
(OeH3uH), UX poJib B OBITY W MPOMBINIIEHHOCTH. [loHSITHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaX, Oelkax, yriaeBojax — U UX PO B
JKU3HM YeloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MoJydeHHMe W mpuMeHeHue. CoeauHeHHs KpeMHusi B mnpuposae. OOmrue
npenctaBieHus 06 okcuae kpemuus (IV) u kpemuueBoii kuciaore. CHIMKATHI, UX UCIIONB30BaHKE B OBITY, B MPOMBIIIIEHHOCTH. BaxkHelinme
CTPOUTENLHBIE MaTepUalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. [IpobGiiemMbl 6€30MacHOr0 HCMOJIB30BaHUS CTPOUTEIBHBIX
MaTepHalioB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3yYeHHE O0pa3I[OB HEOPTAaHMUECKUX BEIIECTB, CBOMCTB COJSIHOW KHCIOTHI, POBEACHUE KAaYECTBEHHBIX PEAKIUi Ha XJIOPUA-UOHBI U
Ha6J'IIOI[eHI/Ie IMPU3HAKOB UX IMPOTCKAHUS, OIIBIThI, OTPAXKAIOIINE (bHSI/I'—IeCKI/Ie U XUMHUYECKHE CBOMCTBA raJIOr€HOB U UX COG}II/IHGHI/Iﬁ (BOSMO}KHO
UCIIONIb30BaHUE BHJIEOMATEPHANIOB), O3HAKOMIIEHHWE C O0pa3lamMHu XJIOPUAOB (TAJIOT€HHIOB), O3HAKOMIIEHHE C oOpaslaMu cepel u e€
COCMHEHUSIMI  (BO3MOXKHO HCITOJIb30BaHHWE BHJICOMATepUANIOB), HAONIONEHHE Tporecca OOYIJMBaHWUSA caxapa TIOJA JACHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOI KHCIOTHI, U3yUeHHUE XUMHUUECKUX CBONCTB pa30aBIICHHOIN CEPHOM KHCIOTHI, TPOBEACHHE KAUYECTBEHHON PeaKkIuu
Ha Cyib(}aT-uoH W HAOMIOACHHUE MPHU3HAKA €€ MPOTEKaHUs, O3HAKOMJICHUE ¢ (PU3UYSCKHMM CBOMCTBaMH a30Ta, Gocdopa u UX COeAUHEHUN



(BO3MOKHO HCIIOJIb30BaHUE BUAECOMATEPHUATIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX yIOOpEeHHi, MmoTydeHue, coonpanue, pacro3HaBaHUe U
U3y4CHHE CBOWCTB aMMHAaKa, MPOBEJCHUE KaYCCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ocdaT-HOH M U3y4YCHHE NPH3HAKOB MX MPOTECKAHHUS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHUCIOTBI C MEAbI0 (BO3MOXKHO HCIIOJIh30BAaHHE BHJICOMATEPUATIOB), M3y4YCHUE MOJEIeH
KPUCTAUIMYECKHUX PemETOK anmasa, rpadura, Gyuiepena, 03HaKOMJICHHE C IPOLIECCOM aJCOPOIIH PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM
yraéM M YCTPOWCTBOM IIPOTHBOra3a, IOJNydeHHE, COOMpaHHe, pPAcllO3HABaHWE M M3YYCHHE CBOWCTB YIJIEKUCIOrO Ta3a, INPOBEICHUE
KAueCTBCHHBIX peakIMii Ha KapOOHAT U CHJIMKAT-UOHBI M M3YYCHHE NMPHU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE C MPOAYKIMEH CHIIMKATHOM
IMPOMBIINIJICHHOCTH, PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TCMC «Baxxueine HeMeTaIIbl U UX COCAUHCHUA.

MeTajibl M UX COeAHMHEHUS

OO0mias xapakTepUCTUKAa XUMHUYECKUX JJIEMEHTOB — META/VIOB HAa OCHOBAaHWHU MX IMOJoKeHUs B [lepuoauyeckoit cucreMe XMMHUYECKUX
snemenToB /1. 1. MenaeneeBa u ctpoeHus atoMoB. CTpoeHHE METAIIIOB. MeTaiinyeckast CBsA3b U METAJUIMYECKask KpUCTAIUIMYECKash pelIETKa.
DNEKTPOXUMHUYCCKHIA Psijl HAPSHKCHU MeTauioB. Du3ndeckne U XHMHUYSCKUE CBOMCTBA MeTauioB. O0mue crmocoObl MOTydeHHS] METaLIOB.

[TonsiTie 0 KOPPO3UM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Koppos3uu. CIiaBbl (CTaidb, YyryH, AIOPATIOMUHUN, OpOH3a) M UX
MpUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounbie Metawibl: moJjioxkeHue B llepumonmueckoi cucteme xumudeckux 3yemMeHTOB J[. M. MeHneneeBa, CTpOEHHME HX aTOMOB,
HaxoXJieHue B rnpupojie. Ouznueckre U XUMUUYECKHE CBOWMCTBa (Ha mpuMepe HaTpus U Kajusi). OKCUIBI U TUIPOKCHABI HATPHUS M Kajusl.
IIprMeHeHre METOYHBIX METAIUIOB U UX COCINHEHUM.

[IlenoyHo3eMeENbHBIE METATUIBI MArHUN U KaJbLUW: 1ojoxeHue B [lepuonnueckon cucreMe xumuueckux anemeHTos 1. M. Menneneesa,
CTPOEHHE UX aTOMOB, HAXOXJEHUE B MpHUpoje. PU3NYECKUE U XMMUYECKUE CBOMCTBA MarHus M Kajubls. BakHelmme COeqUHEHNS KaJIbIUs
(oxcun, ruapokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmoMuHui: nonoxenue B Ilepuonmyeckoil cucteme xumuueckux snemeHToB [[. . MenneneeBa, cTpoeHHE aTOMa, HAXOKIEHHUE B
npupoje. Pusnueckre U XUMUYECKHE CBOMCTBA aTtOMUHUSA. AMQPOTEpHBbIE CBOMCTBA OKCUIA U THAPOKCHIA aTFOMUHUS.

Kenezo: nonoxenue B [lepruonnueckon cucrteMe xumudyeckux aemeHToB Jl. 1. MenneneeBa, ctpoeHre aToMa, HaXOXKJIECHHUE B MPUPO/IE.
dusndeckue 1 XUMHIECKHE CBOMCTBA Xkene3a. OKcuabl, ruapokcuabl u comu xenesa (I11) u sxenesa (II1), mx cocras, cBOMCTBA U MTOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu METaJUIOB U CIUIaBOB, MX (DU3MUECKUMU CBOMCTBAMH, H3y4€HUE pE3yJIbTaTOB KOPPO3UU METaJIOB
(BO3MOKHO HCIOJB30BAHHWE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOICWCTBUS OKCHIA KalbIMsl M HATPUS C BOAOH (BO3MOYKHO



UCIIOJIb30BAaHUE BMJEOMATEPUANIOB), MCCIECJOBAHUE CBOMCTB JKECTKOM BOJBI, IIPOLECCA TOPEHUs JKele3a B KUCIOPOAE (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), IPU3HAKOB MIPOTEKAHUs KAUECTBEHHBIX PEAKLMI Ha MOHBI: MAarHUs, KalbLus, aJFOMUHUA, LIMHKA, jKee3a
(II) u xene3a (III), mequ (II), HabmoeHNE U OMKMCAHUE MPOLECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATPUSA, KU M Kalblus (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHAIIOB), HCCIIEAOBaHUE aM(OTEPHBIX CBOMCTB TMJIPOKCHAA AQIIOMUHHUS W TUAPOKCHIA LUHKA, DELICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHel1e MeTalibl U UX COEINHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BCHICCTBa U MaTCpuajibl B HOBCGHHGBHOﬁ JKHU3HH 4YeloBeKa. be3omacHoe HCIIOIb30BaHHE BCIICCTB U XUMHUYCCKHX peaKum"I B 6LITy.
HepBaﬂ ImoMomib IIpU XUMHUYCCKUX 0KOIraxX U OTPAaBJICHUAX.

XUMHUYECKOE 3arps3HEHHE OKpYyKalolled cpenbl (ImpelenbHas AOMycTUMas KOHIEeHTpamus BemiectB, naiee — I[1/IK). Ponp xumuu B
PEIICHUH KOJIOTHYECKUX TPOOJIeM.

Xumuueckuit Ikcnepumenm:
u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mesxicnpeomemmuuie cea3u

Peanu3zanus MexXnpeaMeTHBIX CBsI3€H MpU U3YYEHUH XUMUU B 9 KIlacce OCYILIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAYYHBIX NOHATHUH, TaK ¥ MOHATUH, ABISIONIMXCS CUCTEMHBIMHU AJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAY4HbIN (akT, TUIOTE3a, 3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiIaccu(uKalus, NepruoaUYHOCTb,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHNE, U3MEPEHNE, MOJIEIb, SIBJIEHUE, TAPHUKOBBINA 3 (EKT, TEXHOJIOT U, MaTepUaJIbl.

q)I/ISI/IKaZ MaTepm[, aToM, 3H€KTpOH, l'IpOTOH, HGI7ITp0H, HOH, HYKJIU, HU30TOIIBbI, pa)II/IOaKTI/IBHOCTI), MO.]'IeKy.TIa, E)J'IGKTpI/IIIeCKI/II\/'I 33135{,21,
MPOBOJIHUKH, TOJYIPOBOJHUKH, IUIICKTPHUKH, (DOTOIIEMEHT, BEIIECTBO, TEIO, O00BEM, arperaTHOe COCTOSIHHME BeIIecTBa, Ta3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAIIIMYECKAsT PEIIETKa, CIUIABbI, (PM3NYECKUE BETMYUHBI, SIUHUIIBI U3MEPEHUsI, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3B&31161, ComHITE.

buonorus: gorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPATIbHBIE YIOOPEHHS, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIbHbIE
BEILIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE OPO/IbL, IOJIE3HbIE UCKOMIAEMbIe, TOILIIMBO, BOJAHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 10 XUMHWU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pe3ynbTaThl OCBOECHUS IPOTrPaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHMs IOCTUTAIOTCS B XO[e OOyueHHMsS XUMHMU B €JUHCTBE Y4eOHOH U
BOCIIMTATENBHON JESATENIPHOCTH B COOTBETCTBHH C TPAJULIUOHHBIMH POCCHMCKMMY COLMOKYJIBTYPHBIMH W JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU,
NPUHATHIMH B O0IECTBE MPABWIAMH U HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT IPOLIEccCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLMATIM3ALUHN 00yYaroIuXCs.

JInyHOCTHBIE PE3YIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOIACTBOBATHCS CHCTEMOM MO3WTHUBHBIX ILIEHHOCTHBIX OpHEHTaUMd U
pacIIipeHne OMBITA JEATENPHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

[EHHOCTHOIO OTHOLIEHMSI K OTEYECTBEHHOMY KYJIBETYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACIEAHIO, TIOHUMAHMS 3HAYCHHUs] XMMHUYECKOW HAYKH B
JKU3HH COBPEMEHHOTO 00IIeCTBa, CIOCOOHOCTH BIAAETh AOCTOBEPHON HHGpOpPMALEH O MEePEIOBhIX JOCTIKECHUSIX U OTKPBITHSIX MHPOBOI M OT€UECTBEHHOM
XHMUH, 3aMHTEPECOBAaHHOCTH B Hay4HBIX 3HAHUSX 00 YCTPOHCTBE MHUpa U OOIIECTBa;

2) rpaKIaHCKOT0 BOCITUTAHUS:

MPEICTABICHUS] O COLMAJBbHBIX HOpPMax WM IPaBHIaX MEXINYHOCTHBIX OTHOIICHWH B KOJIJIEKTUBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HOHM, Y4eOHOMCCIeI0BaTeIbCKOW, TBOPYECKOW M JAPYrUX BHAAX JAEATENILHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HOW COBMECTHOMH
JESITeIbHOCTH MIPU BBINOTHEHNH yUeOHBIX, T03HABATEIbHBIX 33]a4, BHIIOJIHEHUN XUMHUYECKHUX 3KCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS
K B3aMMOITOHUMAHHUIO ¥ B3aMMOIIOMOILY B IIPOLECcCe ATOH yueOHOW AEATENIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U IOCTYIIKM CBOMX TOBapUILIEH ¢
MO3UIIMH HPABCTBEHHBIX U ITPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHMSI:

MHUPOBO33PEHUECKHE TPEACTABICHUS O BEIIECTBE M XHMHUYECKON pEeaklMd, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKd H
COCTABJISIIOLINE OCHOBY JUIsI NMOHMMAHHS CYUIHOCTM HAay4YHON KapTHHBI MHUpA, TMPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHS TPUPOIDI,
B3aUMOCBS3SX YEJIOBEKA C IIPUPOIHOM CPENOM, O POJIM XUMHUH B IIO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

MO3HAaBaTeIbHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYYCHHWE HOBBIX 3HAHWHU MO XWMHUH, HEOOXOIMMBIE Ul OOBSCHEHUS HAOIIOAAeMBIX MPOIECCOB U
SIBJICHUH, TO3HABATEIbHOW, MH(POPMAIMOHHOW M YUTATENLCKOH KYJABTYPHI, B TOM YHCIIE HaBBIKOB CAMOCTOSITEILHON pabOThl ¢ y4eOHBIMU TEKCTaAMU,
CTPaBOYHOM JIUTEPATYPOU, IOCTYITHBIMU TEXHUIECKUMH CPEJICTBAMH WH(POPMAITHOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHMIO M IO3HAHMIO, JIO0O3HATENFHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K CaMOOOpa30BaHUIO, HMPOEKTHOW M HCCIEIOBATEIIbCKON
JIESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIIEHHOCTH M YPOBHS OOYYEeHHS B AaJIbHEHIIIEM;

4) (popMupOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOMICHHS K CBOEMY 3[I0OPOBBIO, YCTAHOBKH Ha 3[0POBBIN 00pa3 KM3HH, OCO3HAHUE MOCIEACTBHIA U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOISHHs aJKOToJisl, HAPKOTHKOB, KYpeHHS), HEOOXOJUMOCTH COOMIONEHUS MPaBUiI O€30MIaCHOCTH TPU OOpaIeHUH C
XMMUYECKHMU BELIECTBAMU B OBITY U PEaIbHOM XKU3HY;



5) TpynoBoro BocnuTAHUA:

UHTEpPEC K MPAKTUUESCKOMY W3yUYeHHIO mpodeccuii u Tpyaa pa3IMYHOTO POja, YBAXKCHUE K TPYAY M Pe3ylibTaraM TPYIOBOW JEATEIBHOCTH, B TOM
YKCIie Ha OCHOBE MPHUMEHEHUsSI MPEIMETHBIX 3HAHHI MO0 XUMHH, OCO3HAHHBIA BHIOOP WHAWBUIYATLHOW TPACKTOPUU MPOJOKEHUS 00pa30BaHUs ¢ yUIETOM
JIUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENTHON MPO()eCCHOHALHON NEATEIEHOCTH U Pa3BUTHUS
HEOOXOMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCS B MPO(HECCHOHAIILHON CPE/IC;

6) 3K0JIOrHYeCKOro BOCIIUTAHMSA:

JKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K IMPHUPOJAC KaK WCTOYHUKY JKU3HM Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHHS, NMOHMMAaHUE IEHHOCTH
3IOPOBOTO W Oe30macHOro odpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DPU3NYECKOMY U MCUXUYCCKOMY 3/I0POBBIO, OCO3HAHUE IICHHOCTH
COOJIOZICHHS TTPABIT 0€30IIACHOTO MOBEICHUS IIPU pabOTe ¢ BEIICCTBAMU, a TAKIKE B CUTYaIUAX, YTPOKAIOIIUX 3OPOBBIO M XKU3HU JIIO/ICH;

CHOCOOHOCTH MPUMEHATH 3HAHUSI, MMOMydaeMble MPH M3YUYCHUH XUMHU, JJIsl PEIICHMS 3a]1ad, CBSA3aHHBIX C OKPYXKAIOLIeH MPUPOAHOW cpelo, AJs
MOBBIIICHHS YPOBHSI DKOJIOTHUECKOH KYJIBTYpPbI, 0CO3HAHUS II00ABHOTO XapaKTepa SKOJIOTHYECKUX MpoOlieM U MyTel UX pelleHusi HOCPEACTBOM METOO0B
XUMHH, SIKOJOTHYCCKOI'O MBIIIIJICHUA, YMCHUA PYKOBOACTBOBATLCA UM B HOSH&B&TCHBHOI\/'I, KOMM}/HI/IKEITI/IBHOI\/'I u COHI/IEIJII)HOIZ IIPpaKTUKE.

METAINPEAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX pe3yJabTaTOB BBIACISAIOT 3HAYMMBIC Ui (OPMUPOBAHUS MHPOBO33PEHUS] OOIEHAY4HbIE MOHSATHS (3aKOH, Teopus,
OPUHIMI, THIOTe3a, (aKT, CHCTEeMa, MPOIEcC, SKCIEPUMEHT W ApYyroe.), KOTOpbIe HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IMpeIMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAaHWH M3 3THUX MpPeAMETOB (opMHpOBaTh MPEACTABICHWE O LEJIOCTHOM HaydHOW KapTWHE MHpa, U yYHUBEpCAIbHBIC yucOHBIC
JeiicTBus  (TMO3HAaBaTeNbHBIE, KOMMYHHUKATUBHBIC, PETYISTHBHBIC), KOTOpble 00ECneunBaloT (OPMHUPOBAHHME TOTOBHOCTH K CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTRICHUIO YUSOHOH IEATSIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE TelicTBUS

Ba3oBble Joruveckue JeiicTBUA:

YMEHHS HWCIOJIh30BATh MPUEMBI JIOTHUECKOTO MBIIUIEHUS TPU OCBOCHWW 3HAHWA: PACKPHIBATh CMBICI XUMHYECKHX TOHATHH (BBACTATH WX
XapakTepHble NMPU3HAKH, YCTAaHABINBATh B3aWUMOCBS3b C JPYTHMH TOHSTHIMHE), UCIOIB30BATh MMOHATHS JJIsi OOBSCHEHHUS OTACIHHBIX (PAKTOB W SIBICHHIA,
BEIOMpATh OCHOBAHUS M KPUTEPHH JJIS KIACCU(PHUKAIMA XUMHYECKUX BEIIECTB U XUMHYECKHUX peakiuil, yCTaHABINBAaTh NPUYNHHO-CIICACTBEHHBIC CBSI3U
MeXTy 00ObEeKTaMU H3Y4YeHHUs, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHEIE, e TyKTHBHBIE, IT0 aHAJIOTHH), IEIaTh BBIBOJIBI U 3aKITIOYCHUS;

YMEHHE TPUMEHSTh B MPOIECCe MO3HAHMS TOHATHS (TPEAMETHBIE M METalpeIMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIOIb3yeMbIe B
XUMUH, Tpe0oOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MTPE/ICTABICHUSI — XUMUYECKUH 3HaK (CUMBOJ JJIEMEHTa), XUMU4eckas GopMmyna u
ypaBHEHUE XHMHYECKOW pEakIuu — NpPH pEHIeHWH YYeOHO-TIO3HABATENILHBIX 3aJlad, C YYETOM OTHUX MOJAETbHBIX TNPEACTABICHHUN BBIABIATh U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3YYaeMbIX OObEKTOB — XMMUYECKUX BEIIESCTB M XUMHUYECKUX PEAKIUH, BHISBIATH OOIUE 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEICTBEHHBIE CBSI3U U MPOTUBOPEUUSI B U3yUAEMBbIX IIpolieccax U SBICHUSIX.

ba3zoBble uccienoBarebLCKue aelicTBHUSA.

YMEHHE UCIIOJIb30BaTh MMOCTABIEHHBIC BOIIPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI /Il JOPMHUPOBAHUS TUTIOTE3HI 110
MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;



npruoOpeTeHNne OMbITa 10 MJIAHWPOBAHMIO, OPraHU3alWMN M MPOBEICHUI0 YYCHHYECKHX JKCIICPUMEHTOB, YMEHUE HAOMIONaTh 3a XOIOM Mpolecca,
CaMOCTOSITETILHO MMPOTHO3UPOBATH €TI0 PE3yINbTaT, POpMYITUPOBATH 0O0OIIEHNMS U BEIBOABI IO Pe3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIIATD
OT4€T O TIpoAETaHHON padoTe.

Pabora c nndopmanmeii:

yMEHHUE BBIOWpATh, aHAIW3UPOBATH M HHTEPIPETHPOBATh MH(POPMAIMIO Pa3IWYHBIX BUAOB M (OpM NpEACTaBICHHS, MOITy4aeMyl H3 DPa3HBIX
WCTOYHHMKOB (HAyYHO-TIOMYJSIpHAs JIUTepaTypa XUMHUYECKOTO COAEP)KaHHs, CIpaBOYHBIE MOCOOWs, pecypchl MHTepHeTa), KPUTHYECKH OLECHHUBATDH
NPOTHUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

yYMEHHUE TPUMEHSATh Pa3IUYHblE METOABl M 3alpoChl MPH TOUCKE M OTOOpe HMH(OpMAIMKM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX IJIS
BbITIOJTHEHU S y‘Ie6HI>IX 1 TIIO3HAaBaTCJIbHBIX 3aJaad OHpGI[CJIéHHOFO THIIA, HpI/IO6pCTCHI/IC omplTa B OOJIACTH HCIIOJIb30BaHUS I/IH(bOpMaHI/IOHHO'
KOMMYHHUKATUBHBIX TGXHOJ’IOI‘I/II\/'I, OBJIAZICHHUEC Ky.]]bTypOfI AKTHUBHOI'O0 HCIIOJIb30BAHUA PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOATCIBLHO BI)I6I/IpaTb
ONTUMAJILHYIO (QOpPMY MpEACTaBICHUS WHPOPMAIMHM M WILTIOCTPUPOBATH pelllaeMble 33/a4d HECJIOKHBIMU CXEMaMH, AHarpaMMaMu, APYTHMH (GopMamu
rpaduky 1 UX KOMOMHALIUAMU;

YMEHHUE HMCIIONB30BaTh M aHAJIM3UPOBaTh B Ipolecce y4yeOHOW M HMCCIIEIOBATENLCKOM AEATENLHOCTH UH(POPMALKMIO O BIMSHUM MPOMBIIUICHHOCTH,
CeJIbCKOTO X034HUCTBa U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOIIeH MPUPOIHOM Cpebl.

KoMmyHnKkaTHBHBIE YHMBepCaJIbHbIE y4eOHbIe el CTBUA:

YMEHUS 3aJaBaTh BOMPOCH (B XoAe AMajora u (WiM) TUCKYCCHH) IO CYIIECTBY OOCYXJaeMOH TeMbl, (OPMYIHPOBATh CBOW MPEIIIOKECHHUS
OTHOCHUTCJIIBHO BBIIIOJTHCHUA HpeJIHO)KeHHOﬁ 3aJa4uHu,

YMEHUA NPEACTABIATHL IMOITYUYCHHBIC PE3YIbTaThbl M03HAaBaTeJIHLHOMN JACATCIIBHOCTU B YCTHBIX W NHCBMCHHBLIX TCKCTAX; JACJIaTh MPE3CHTALNIO
PE3YNIbTaTOB BBITIOJHEHUSI XUMUYECKOTO SKCIIEpUMEHTa (J1a00paTopHOTo OMbiTa, JabopaTopHOil padOTHI IO MCCIIEIOBAHUIO CBOMCTB BEHIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHUsI y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW I103HABATENBHONM M HCCIENOBATEIbCKOW NESTENbHOCTH MPU PELICHUH
BO3HMKAIOUIMX Ipo0JIeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB M COIIACOBAaHHUS MO3MLMI (0OCYyXIeHus, OOMEH MHEHHSMH, «MO3TOBBIE LITYpMBD»,
KOOpAMHAIMSA COBMECTHBIX JEHCTBUI, ONpeieNieHne KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIIOJTHEHHOW pabOThI U IpYTHUE).

PeryasiTuBHbIe yHUBepcaJbHbIe YueOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSTENIFHO OINPENeNsaTh LEeNU ACATENbHOCTH, UIaHUPOBATh, OCYILECTBISAT, KOHTPOJIUPOBAaTh U NPU HEOOXOAMMOCTH KOPPEKTHPOBAThH
CBOIO JICSTEILHOCTD, BHIOMpaTh HambOonee 3()(eKTHBHbIE CIIOCOOBI pPEHICHUs Y4YeOHBIX M IO3HABATEIBbHBIX 3aj]ad, CaMOCTOSATENFHO COCTaBIATH WIN
KOPPEKTHPOBATh MPEIJIOKEHHBIN alrOpUTM JEWCTBUH MpPH BBHINOJHEHWM 33JaHUM C y4ETOM MOJIYYEeHHUS HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKLUAX, OLICHWBAaTh COOTBETCTBHE IOJyYEHHOIO pPE3yJbTaTa 3asBICHHON IEJM, YMEHHE HCIOJIb30BaTh M aHAIM3HUPOBATh KOHTEKCTHI,
IpeJyIaracMble B YCIIOBUH 3a/laHUM.

IHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX PE3yNbTaTOB MO OCBOEHHIO 00s3aTEIBHOTO COACPIKaHHs, YCTAaHOBJIEHHOTO NaHHOW (exepanbHON paboueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOy4YarolIMMUCS HaydHbIE 3HAHWS, YMEHHS M CIIOCOOBI JeHCTBUH, cnenuduyeckue A NpeaMeTHOW o0sacTu «XUMHS», BUIBI
JESITeIbHOCTH 10 TIOJyYEHHIO HOBOTO 3HAHMS, €0 MHTEPIpETalry, IpeoOpa3oBaHUIO 1 IPUMEHEHHUIO B PA3INYHBIX Y4€OHBIX U HOBBIX CHTYAIHSX.

K koH1y 00yueHust B 9 kj1acce nmpeAMETHBIE PE3yAbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00yUAIOIINXCS YMEHUIL:



PAacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHNA: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BaJICHTHOCTH, IIEKTPOOTPHUIATEEHOCTD, CTETIEHb OKUCICHHS, XUMUIECKash peaKIHs, XHMUIeCKast CBSI3b, TEIDIOBOH AP QEKT peakiuy,
MOJTb, MOJISIPHBIA 00BEM, PacTBOP, ANMEKTPOJIUTHI, HEAIEKTPOIHTHI, SNEKTPOTUTHIECKAsT AUCCOIMANNSA, PEaKIIMA NOHHOTO 0OMEHa, KaTalau3arop,
XUMHYECKOe paBHOBECHE, 0OpaTHMble W HEOOpaTHMbIe PEakilui, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN, OKHUCIINTENb, BOCCTAHOBHUTEIb,
OKHCIIGHWE W BOCCTAaHOBIIEHHE, aJIOTPOIHs, aM(OTepHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAS, MOHHAS, METAIIMYecKas), KpHUCTaLUTHIecKas
peméTKa, KOppo3us METAJIOB, CIUIABBL, CKOPOCTh XMMHUYECKON peakuuu, OpeaesbHo gomnyctumas konuenTpanus [1IJIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBS3h OCHOBHBIX XUMUYECKUX MOHATHI U MPUMEHSTH 3TH MOHATHSA IIPU ONKUCAHUU BEIIECTB U UX MPEBpaICHUI;
UCIOJIh30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTABJICHUS (POPMYJT BEIISCTB U YPABHCHUN XUMUYCCKUX PEAKIIHIA,

ONpEIENsITh BAJICHTHOCTh U CTENEHb OKUCICHHMSI XUMUYECKHX AJIEMEHTOB B COEIMHEHHUSX PA3NMYHOIO COCTaBa, MPUHAJIECKHOCTh BEIIECTB K
OnpenenEHHOMY KJIACCY COCAMHEHUHN 1o (opmyiaMm, BUI XUMHUYECKOH CBs3M (KOBaJICHTHAs, MOHHAs, METaJUIMYECKas) B HEOPraHUYCCKUX
COCIIMHEHMSIX, 3aps]l MOHA 10 XUMUYECKOH opMylie, XapaKkTep CPe/bl B BOIHBIX PACTBOPaX HEOPTaHUYCCKUX COCTUHCHHM, THIT KPUCTAILTHYSCKOM
PEMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich [lepuoamaeckoro 3akona /. 1. MeneneeBa u 1eMOHCTPUPOBATH €r0 IOHUMAHKE: OMICHIBATE U XapaKTepU30BaTh TaOIMIHYIO
dopmy Ilepromnyeckoil CHCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHAs MOATpymma (A-rpymma)» U «nobounas moarpymnmna (b-
rpynma)», Manble W OONbIIME TMEPHONbI, COOTHOCHUTh OOO3HAYCHHS, KOTOPHIE HWMEIOTCS B IEPUOAMYECKOW TaONHIe, C YHCIOBBEIMH
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsn sjapa, oOIlee YHCIO 3JIEKTPOHOB W pachpeiefieHHe UX II0
ANIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JIEMEHTOB U MX COGIMHEHHH B TpeiesiaX MallbIX MEePHOIOB U
[JIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

KIIACCU(UIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTraHMYECKHE BEIeCTBa, XUMUIECKIE PeakIuu (10 YHCIy U COCTaBy yYacCTBYIOIIMX B PEaKIHU
BEIIECTB, MO TEIUIOBOMY 3((EKTy, IO N3MEHEHHIO CTEIIEHEe OKHUCICHNS XUMUYECKUX IIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) O0OIIME U CHEHU(PHUUSCKUE XUMHUECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, IOATBEPXAas OMHUCAHHUE
MPUMEPAMU MOJEKYISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTAaBJISITh YPABHEHUS JIEKTPOJIUTUUYECKON JUCCOLMAIMU KUCIIOT, IIEJI0Ued U COJIEH, MOJHbIE U COKPALIEHHBIE YPABHEHUS! pEeaKlMil MOHHOTO
0o0MeHa, ypaBHEHHUS PEaKIIHii, TOATBEP K TAIOIINX CYIECTBOBAHNE TCHETHUECKOM CBI3M MEXK Iy BEIIECTBAMU PA3TMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKUCIUTELHO-BOCCTAHOBUTEIILHBIX PEAKIIMI TOCPEJCTBOM COCTABIICHUS IEKTPOHHOTO OajlaHCa 3TUX PEaKIni;
MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTU OT MX CTPOEHHUS, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX IPEBPAIICHUM B Pa3IMYHBIX
YCIIOBHUSIX;

BBIUHCIISITH OTHOCUTEIIbHYIO MOJICKY/ISIPHYIO M MOJISPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJI0 XUMHUYECKOTO dJIeMeHTa 10 (opMylie COCIUHECHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMHUYECKOHN peaKIny;

coOoaTh MpaBwiia I0JIb30BAHUS XUMHUECKOW IMOCYI0M M J1a0OpaTOpHBIM 00OpYIOBaHHEM, a TAK)Ke IpaBuja OOpallleHHs C BEIICCTBAMH B
COOTBETCTBHH C MHCTPYKIMSIMH IO BBITOJHEHHUIO JJA0OPATOPHBIX XMUMUYECKUX OIBITOB IO MOJYYCHHIO U COOMPAHHUIO ra3000pa3HbIX BEIISCTB
(aMMmaKa 1 yIIeKUCIIOTO Ta3a);



® MPOBOJMTH PEAKIINH, TOJTBEPKIAIONIIE KAYSCTBCHHBINA COCTAB PA3IIUYHBIX BEIICCTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPU-, OPOMUII-, HOIH/I-,
kapOoHart-, hocdar-, cumukar-, cyibgar-, THIPOKCH-UOHbI, KATHOHBI aMMOHUS W MOHBI M3YYEHHBIX METaJIOB, MPUCYTCTBYIONINE B BOMHBIX
pacTBopax HEOPraHUYECKUX BEIICCTB;

® TPUMEHATH OCHOBHBIC OIEPAIMM MBICIUTEIILHON JEATENbHOCTH — aHAJU3 M CHHTE3, CpaBHEHHE, 000OINECHUE, CHCTEMAaTH3AIlUIO, BBISBICHUC
NPUYUHHO-CIICICTBCHHBIX CBSI3€H — U M3YYeHHs] CBOWCTB BEIIECTB M XUMHUYECKUX DPEaKIUi, €CTeCTBEHHO-HAYYHBIC METOJBI MO3HAHUS —
HaOIIfofIeHIE, H3MEPECHHE, MOJIETHPOBAaHNE, SKCTICPUMEHT (pealbHbIN M MBICIICHHBIHN ).

TEMATHYECKOE IINTAHUPOBAHMUE

KomnnuecTBo yacos OnekrpoHHbIE (1TUGPOBHIE)
HaumenoBanue Tem
Tembt DOrDAMMbL Beer KontponsHbie [IpakTrueckue [Jara nzyuenus 00pa3oBaTeNbHbBIE PECYPCHI
porp cero
paboTsI paboThI
IToBTOpEHNE U3YUEHHOTO 4 1 0 bubnuorexa [IOK
Marepuasa https://m.edso00.ru/7f41a636
Tema 1. OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuorexa LIOK
MPOTEKAHUSI XUMHUUECKHX https://m.edso00.ru/7f41a636
peaxkuuii
Tema 2. OneKTponuTHYECKas 10 1 1 bubnuorexa LIOK
ACCOonUag. XUMHUYECKUE https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Tema 3. OO0mas xapakTepuCcTHKa 6 0 1 bubnmorexa [IOK
XuMHUueckux ’nemeuToB VIIA- https://m.edsoo.ru/7f41a636
rpynnsl. ['agoreHst
Tema 4. OO0mas xapakTepucTHKa 6 0 0 butnuoreka IIOK
XUMHWUYECKUX dieMeHToB VIA- https://m.edsoo.ru/7f41a636
rpynmsl. Cepa u eé
COCTUHECHHUS
Tema 5. OO0mas xapakTepuCcTHKa 8 0 1 bubnnorexa [IOK
XUMHUYECKUX dJIeMeHTOB VA- https://m.edsoo.ru/7f41a636
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rpymnmnsl. A3ot, hocdop u ux
COEUHEHUS
Tema 6. OO0mas xapakTepuCcTHKa 9 2 bubmuoreka [JOK
XUMHUYECKUX d1eMeHTOB [VA- https://m.edsoo.ru/7f41a636
rpynnsl. Yriepon, KpeMHUN U
HUX COCAUHCHU
Tema 7. OO61Ire cBOMCTBAa METAJLIOB 4 0 Bubnrorexa OK
https://m.edsoo.ru/7f41a636
Tema 8. Baxxneiimue MeTamibl 1 UX 13 2 Bbubnuoreka [IOK
COCTMHCHUS https://m.edsoo.ru/7f41a636
Tema 9. BemecTa 1 MaTepuaisl B 4 0 bubnuoreka [IOK
KHU3HM deoBeKa. OCHOBBI https://m.edso0.ru/7f41a636
3KOJIOTHYECKON IPaMOTHOCTH
Bcero wacos 68 7
NOYPOYHOE IIVIAHUPOBAHUE
Ne Tema ypoka KosinyectBo 4acoB Hata JyIeKTpOHHBIE UPPOBBIE
n/n Beero| Kourposbabie | Mpakrtiueckue | H3Y4eHUA 06pasoBaTesIbHbIE PECYPChI
paboThl paboThl
1 |I[lepuoanyeckuii 3akoH. [lepuoaudeckas cucremMa 1 bu6saunoTeka [JOK
XHMH4YecKuX 3yieMeHTOB /I. U. MeHpeneeBa https://m.edsoo.ru/00adb59e
2 |3aKOHOMEpPHOCTHU B U3BMEHEHUH CBOWCTB 1 bubauoTeka LIOK
XUMHUYECKHUX 3JIEMEHTOB NIePBbIX TPEX NEPHUOI0B https://m.edsoo.ru/00adb6b6
3 |Kiaccudukanus v HOMeHK/IaTypa HeopraHudeckux | 1 Bu6auoTteka LJOK
BEIIEeCTB https://m.edsoo.ru/00adb7e2
4 |Buabl XMMHUYECKOH CBSI3U U THUIIbI 1 Bubanoreka LIOK
KPHUCTA/L/INYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 |BxogHas KOHTpoJIbHas paboTa Ne1 mo Teme 1 1

«[loBTOpeHuUe U yraybJieHrMe 3HaHUH OCHOBHBIX
pa3zesioB Kypca 8 kjiacca».
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
6 |Knaccudukanys XMMHUYECKUX PeaKIuH Mo 1 bu6anoTteka LJOK
pa3JIMYHbIM NPHU3HAKAM https://m.edsoo.ru/00adbcb0
7 |TloHSTHE O CKOPOCTH XUMHUYECKOU PEeaKLIHH. 1 Bbu6auoTteka [JOK
[ToHSTHE 0 TOMOTEHHBIX U TETEPOTEHHBIX PeaKIUAX https://m.edsoo.ru/00adbe9a
8 |IlonsiTHE 0 XMMHUYECKOM paBHOBecUU. PaKTOPHI, 1 Bu6auoTteka LJOK
BJIMSIIOLIME HA CKOPOCTb XUMHUYECKON peaKLuy U https://m.edsoo.ru/00adc28c
MI0JIO’KeHUEe XMMUYECKOTO paBHOBECHS
9 |OKHCIUTENbHO-BOCCTAaHOBUTEbHbBIE pEAKIUH 1 bubaunoTeka [JOK
https://m.edsoo.ru/00adcade
10 |Teopus 3/1EKTPOTUTHYECKOHN AUCCOIUALIMH. 1 bubanoreka LIOK
CuJibHBIE U CJ1a6ble 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |HMoHHBIE ypaBHEHUS peaAKIUM 1 Bu6auoTteka LJOK
https://m.edsoo.ru/00add448
12 | XumMHu4YecKkue CBOMCTBA KMCJIOT U OCHOBAaHUM B cBeTe| 1 Bbubanoreka LIOK
Hpe/ICTaBJeHUH 00 3JIEKTPOJIUTHYECKOMH https://m.edsoo.ru/00add5d8
JIUCCOLMALIN U
13 | XuMmuuyeckue CBOHCTBA COJIEH B CBETE 1 bu6auoreka IJOK
npeAcTaBJAeHHUHN 06 3JIEKTPOJTUTHYECKOUN https://m.edsoo.ru/00add8b2
JIUCCOLMALI U
14 |IloHsiTHE O TUAPOJIU3E COJIEH 1 bu6snoTeka [IOK
https://m.edsoo.ru/00add9d4
15 |06o61eHHe ¥ cUCcTEMAaTHU3aL A 3HaHUH 1 bu6auoreka IJOK
https://m.edsoo.ru/00addd12
16 |IIpakTuyeckas pabota N2 1. «Pemenue 1 1 BubsnoTeka LIOK
JKCIIepUMEeHTAaJIbHbIX 3aa4» https://m.edsoo.ru/00addbfa
17 |KouTtposibHas paboTta N2 o Teme 1 1 Bu6auoTteka LJOK

<<3JIeKTp0JII/ITI/I‘{eCKaH AUcCconanud. XUMHUYEeCKHEe
peaKnHH B paCTBOpax»

https://m.edsoo.ru/00addec0
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KontposbHsie | [lpaktuueckue | H3YI€HHA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
18 |O61mas xapakKTepruCTHKA raJIoreHOB. XUMHUYeCKHe 1 bubsaunoTeka [JOK
CBOKMCTBA Ha MpUMepe XJI0pa https://m.edsoo.ru/00addfe2
19 |XnopoBogoposa. CosisiHast KUCJI0TA, XUMHUYECKHE 1 bu6auoreka IJOK
CBOWCTBA, MOJIyYeHHE, TPUMEHEHHE https://m.edsoo.ru/00ade104
20 |[IpakTuueckas pa6orta Ne 2 o Teme «IlosyyeHue 1 1 Bu6sanorteka LLIOK
COJISTHOM KHUCJIOThI, U3yYeHHE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
21 |BbryucseHus 0 YpaBHEHUAM XUMUY€ECKUX 1 Bu6auoTteka LJOK
peakIiyi, ec/id OJJUH U3 peareHTOoB /1aH B U30bITKe https://m.edsoo.ru/00ade488
22 |061mas xapaKTeprucTHKa 3J1eMeHTOB VIA-rpynibl 1 bubaunoteka [JOK
https://m.edsoo.ru/00ade64a
23 |AnnoTtponHble MoauduKanuu cepbl. HaxoxaeHue 1 bubsaunoteka [JOK
cepbl U e€ coeiMHEHUU B pUpoe. XUMUYeCKHUe https://m.edsoo.ru/00ade64a
CBOKMCTBA Cepbl
24 |CepoBomopoj, cTpoeHue, GU3NIeCKUe U 1 bubsauoTteka [IOK
XMMHUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
25 |Okcupgbl cepbl. CepHast KUCI0Ta, GU3UYECKHE U 1 bu6bsaunoTeka [JOK
XMMHUYECKHE CBOHCTBA, IPUMEHEHHe https://m.edsoo.ru/00adea28
26 |XMMHYeCKHe peaKIUH, JiexKalllie B OCHOBe 1 bubanoreka LIOK
IPOMBIIIJIEHHOTO CI0C06a MOJIyYeHUsI CEPHOU https://m.edsoo.ru/00adec8a
KUCJIOThl. XUMUYECKOe 3arpsisHeHHE OKpYKatolen
cpe/ibl COeIUHEHUSIMU CEPbI
27 |BbluMCcI€HHE MAcCOBOM JI0JIM BbIXO/A MPOAYKTA 1 bu6auoreka IJOK
peakIuu https://m.edsoo.ru/00adec8a
28 |06mas xapaKTeprUCTUKA 3J1eMEeHTOB VA-IpymmbI. 1 bu6snoTeka [IOK
A30T, pacnpocTpaHeHHe B Ipupo/ie, Gusnieckue U https://m.edsoo.ru/00adeeab
XUMUYeCKHe CBOMCTBA
29 |AMMuak, ero GusrMYeCcKre U XUMHUYECKHe CBONCTBA, 1 bu6auoTteka [JOK

IoJIy4eHrue U IpuMEeHEeHH e

https://m.edsoo.ru/00adf004
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
30 |ITpakTuyeckas pa6orta N2 3 o Teme «IlosydyeHue 1 1 Bu6auoTteka [JOK
aMMHaKa, U3y4yeHHe ero CBOMCTB» https://m.edsoo.ru/00adf180
31 |A30THas KMCJI0TA, €€ PU3nYeCKUe U XUMUYECKUE 1 Bbu6auoTteka [JOK
CBOMCTBa https://m.edsoo.ru/00adf306
32 |HcnoJsib30BaHWE HUTPATOB U COJIEW aMMOHUS B 1 Bu6auoTteka LJOK
KauecTBe MUHepPaJIbHbIX y00peHH . XMuMHU4YecKoe https://m.edsoo.ru/00adf518
3arpsisHeHUe OKpYKarollel cpefibl COeJUHEHUSIMU
asoTa
33 |®Docdop. Okcupg pocdopa (V) u pochopHas 1 BbubauoTteka [IOK
KHCJI0Ta, PrU3UUecKre U XUMHUYeCKHe CBOMCTBA, https://m.edsoo.ru/00adf68a
noJiy4yeHue
34 |HMcnosb3oBaHue ¢pocdhaToOB B KauecTBe 1 bubsaunoteka [JOK
MHHepabHbIX Y00peHUl. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
NpUpoAHOU cpeabl pochaTaMu
35 |YrJiepoJi, pacnpocTpaHeHHe B IPUPO/IE, 1 Bu6sanorteka LLIOK
dus3nYecKre U XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
36 |Okcuppl yriaepojia, ux puanueckrue U XMuMUYeCKue 1 bu6saunoTeka [JOK
CBOMCTBA. JKOJIOTUYECKHE MPO6JIeMbI, CBSI3aHHbIE C https://m.edsoo.ru/00adfebe
okcujioM yryaepoga (I1V)
37 |YrosibHasi KUCJIOTA U €€ COJIH 1 bu6sunoreka IJOK
https://m.edsoo.ru/00ae006¢
38 |[IpakTuyeckas pa6ora N2 4 o Teme "[losryyenue 1 1 Bu6auoTteka LJOK
yrJieKucaoro rasa. KauecrseHHasi peakijysi Ha https://m.edsoo.ru/00ae027e
Kap6oHaT-uoH"
39 |llepBoHava/ibHbIE MOHATHUSA 00 OpraHUYECKUX 1 bu6anoTeka [IOK
BelleCTBAaX KaK 0 COeIMHEHUSIX yraepoja https://m.edsoo.ru/00ae054e
40 |KpeMHMH U ero coeZJUHEHUS 1 Bubaunoreka LIOK

https://m.edsoo.ru/00ae080a
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
41 |[IpakTuueckas pa6ora N2 5. PemieHue 1 1 BubsauoTteka [IOK
3KCIepUMeHTaIbHBIX 33/1a4 10 TeMe «BakHeHIHe https://m.edsoo.ru/00ae0bf2
HeMeTaJlJIbl U UX COeJUHEHUSI»
42 |KonTpoJsbpHas pa6oTa N23 o Teme «BaxkHeiime 1 1 Bu6bsanorteka LLOK
HeMeTaJ/l/Ibl U UX COeJUHEHUA» https://m.edsoo.ru/00ae0el8
43 |061as xapaKTEpPUCTHKA XUMHUYECKUX 3JIEMEHTOB —| 1 bubsaunoteka [JOK
MeTaJlJIOB. MeTasl/InyecKasi CBSI3b U MeTaJlJIn4ecKast https://m.edsoo.ru/00ael03e
KpHucTa//indeckas pemétka. Pusnyeckre cBoMcTBa
MeTaJlJIOB
44 | XuMHYecKHe CBOMCTBA METAJLJIOB. 1 bu6sunoreka IJOK
JJIEKTPOXUMHUYECKUHN P, HANIPSP)KEHU U MeTaJlJIOB https://m.edsoo.ru/00ael156
45 |06uMe croco6bl MOAyYeHHUsI MeTas10B. CIJIaBbl. 1 bubsaunoteka [JOK
Bblunc/ieHUs 10 ypaBHEHUSIM XUMHAY€ECKUX https://m.edsoo.ru/00ael156
peakIuii, ec/iv OJJUH U3 peareHTOB COJEPKUT
npuMecu
46 |[loHsITHE O KOPPO3UH METAJJIOB 1 bu6anoTeka LIOK
https://m.edsoo.ru/00ael1278
47 |lllesioYHBbIE METAJIJIbI 1 bu6auoreka IJOK
https://m.edsoo.ru/00ael14b?2
48 |OKCH/bI Y THJIPOKCH/IbI HATPUS U KaJIUsA 1 bubsauoTteka [IOK
https://m.edsoo.ru/00ae14b2
49 |IllesioyHO3€EMEIbHbIE METa/LJIbl — KAJIbIIUH U 1 Bu6anoTeka LIOK
MarHuu https://m.edsoo.ru/00ael5e8
50 |BakHeHIIMe cOeJUHEHUS KaIbI[Us 1 Bubsnoreka LIOK
https://m.edsoo.ru/00ael5e8
51 |060061eHHE U CHCTEMATH3alUsA 3SHAHU K 1
52 |KécTKoCTb BOJIbI U CITIOCOGHI €€ yCTpaHeH s 1 bubauoteka [JOK

https://m.edsoo.ru/00ae1886
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
53 |IllpakTuyeckas pa6ora N2 6 nmo Teme "YKécTKoCThb 1 1 BubsauoTteka [IOK
BOJIbI U METO/1bl €€ yCTpaHeHUus" https://m.edsoo.ru/00aelae8
54 | AnroMUHUHI 1 bu6auoreka IJOK
https://m.edsoo.ru/00aelc64
55 |AMdoTepHbIe CBOHCTBA OKCH/A U THAPOKCHIA 1 bu6auoreka IJOK
https://m.edsoo.ru/00aelc64
56 |Xeseso 1 Bu6snoreka LIOK
https://m.edsoo.ru/00ae1d86
57 |OKcu/bl, TUAPOKCUIBI U costH xKese3a (1) u xxesesa 1 bubaunoteka [JOK
(I https://m.edsoo.ru/00ae35e6
58 |06061IeHHe U CUCTEMaTU3aLMA 3HAaHUH 1
59 |llpakTuyeckas pa6ora Ne 7. Perienue 1 1 bu6anoTeka LIOK
3KCIlepUMeHTaJIbHbIX 33/]a4 110 TeMe «BaxkHel1e https://m.edsoo.ru/00ae3de8
MeTaJlJIbl U UX COeJJUHEHUS»
60 |BbryucaeHus 0 ypaBHEHUAM XUMUY€ECKUX 1 Bu6auoTteka LJOK
peakIiyi, ec/id OJIUH U3 peareHTOoB /1aH B U30bITKe https://m.edsoo.ru/00ael1750
HJIM COJIEPKUT MPUMeECH. BbIuMc/IeHUs MacCoOBOM
Jl0JIM BbIXO/|a IPOAYKTA peaKIu1
61 |06061IeHHEe U CUCTeMaTH3al[ksl 3HAaHUH 1
62 |KoHTposbHas paboTta N24 o TeMe «BaxkHel e 1 1
MeTaJlJIbl U UX coeJuHeHus1»/ Bcepoccutickas
npoeepouHas paboma.
63 |BerecTBa U MaTepuaJsibl B TOBCETHEBHOM YKU3HHU 1 Bubaunoreka LIOK
yeJi0BeKa https://m.edsoo.ru/00ae3f50
64 |XuMH4yeckoe 3arpsi3HeHHE OKPYKaIOLEeH Cpeibl 1 Bu6auoTteka LJOK
https://m.edsoo.ru/00ae4270
65 |PoJib XMMHH B pellleHUH 3KOJOTHYeCKUX MPo6JieM 1 bubauoteka [JOK
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| Konrtponbhbie | Mpaktuueckue | H3Y1€HHA 06pa3oBaTesbHbIE PECYPChI
paboThI paboThl
https://m.edsoo.ru/00ae4270
66 |Pe3epBHbBIN YpoK. 06001eHHEe U CHCTEMaTHU3aIUs 1 bub6aunoTteka LJOK
3HaHUH https://m.edsoo.ru/00ae0d0a
67 |Pe3epBHbIN YpoK. 06001eHHEe U CHCTEMaTHU3aIUs 1 bu6aunoTteka LJOK
3HaHUH https://m.edsoo.ru/00adb33c
68 |Pe3epBHBIN ypoK. 06061eHNE U CUCTEMATHU3AIMS 1 Bu6auoTteka LJOK
3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 4 7
IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI
Kon
NPOBEPSIEMOT0 IIpoBepsieMble peIMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl 0CHOBHOTO 00111ero 06pa30BaHMsI
pe3yabTara
1 ITo Teme: «BemiecTBo 1 XUMUYECKasl pEaKIUs»
paCKpLIBaTI) CMBICJI OCHOBHBIX XHUMHYCCKUX HOHHTHﬁ: paCTBOp, SHGKTpOJ'II/ITI)I, HeSHeKTpOJ'II/ITI)I, E)HCKTpOJ'II/ITI/I‘leCKaH Jucconuanus,
11 peaknud HMOHHOTO OOMeHa, KaTaau3aTop, XHMHYECKOe pPaBHOBECHe, OOpaTHMble M HEOOpaTHMBIC pEaKIMH, OKHUCIHTEIBHO-
' BOCCTaHOBHUTEJIbHBIE PEAKIMH, OKHUCIINTEb, BOCCTAHOBHTEIb, OKUCIIEHHE W BOCCTAHOBJIEHHUE, AIJIOTPOITHS, aM(pOTEPHOCTh, XMMHUYECKAsT
CBs3b (KOBAJICHTHAS, HOHHAS, METAJUTMYECKAs ), KPUCTAJUTIYECKast PEIETKA, CIUIABbl, CKOPOCTh XMMHUYECKOW PEaKIUu
12 WILIIOCTPUPOBATh B3aMMOCBS3h OCHOBHBIX XHMHUECKHX ITOHATHH M IPUMEHATh 3TH IIOHATHS IPU OIMCAaHWW BEIIECTB W HX
' IpeBpaIleHUi
13 COCTaBJIITh YpaBHEHUS 3JIEKTPOJIUTHUECKON HUCCOIMAIMK KHUCIIOT, IIEN0Yeil U COJIEH, MOJMHBIE U COKpAIEHHbIE YPAaBHEHHUS pEaKIui
' HOHHOT'O 0OMcHA
14 pacKpbIBaTh CYNHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITHI MOCPEICTBOM COCTABJICHHUS 3JICKTPOHHOIO 0ajaHca 3THX PeaKIuii
1.5 IIPOBOJIUTH pacu€Thl 10 YPAaBHEHUIO XMMUUECKOH peaKkluu
2 ITo Temam: «HeMeTambsl 1 UX COEOUHEHU U «MeTamIbl 1 UX COSTUHEHNUS
2.1 XapaKTepu30BaTh (OMUCHIBATH) OOMIME W CrHenu(UISCKHe XUMHUYECKHUE CBOWCTBA MPOCTHIX W CIOXKHBIX BEIIECTB, MOATBEPKIas
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Kox
MPOBEPIEMOT0 IIpoBepsieMmble MpeIMeTHbIE Pe3yJbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOT'O 001LIero 00pa3oBaHus
pe3yJbTara

OIMMCAaHUEC NpUMEpaMU MOJICKYJIIPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBECTCTBYIOIINX XUMHNYICCKUX peaKquI

2.2 COCTaBJISITh YPaBHEHUsI peakIMii, HOATBEPKIAIONINX CYILIECTBOBAaHUE T€HETHUECKOM CBSA3M MKy BEIIECTBAMU Pa3IUYHBIX KJI1acCOB

23 IIPOTHO3UPOBATH CBOICTBa BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS, BO3MOXKHOCTU IIPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/Ifl B

Ppas3JIMYHbIX YCIIOBUAX

CIIEZIOBATh TIPAaBWIAM IIOJB30BAHUS XHMHUYCCKOH MOCYNOH W JabOpaTOpHBIM OOOpYIOBAaHHEM, a TAKKE MpaBHIIaM OOpaIleHHs C
2.4 BEUIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSAMH MO BBIOJHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIMBITOB MO TOIYYEHHIO M COOMPAHHIO
ra3000pa3HbIX BEMIECTB (AMMHUAKa U YITIEKHCIIOTO ra3a)

MIPOBOJIUTH PEAKITUH, TTOITBEPIKTAIONTNE KAUECTBCHHBIN COCTAB PA3JINYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHI-, OPOMHUI,

2.5 nonua, kapooHart, ¢pocdar, cunmkar, cynbdat, THIPOKCHANOHBI, KATHOHBI aMMOHHS, HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTAHWYECKUX BEIIECTB
3 Ilo Teme: «XuMUS U OKpPYKAKOMIAs CPENA»
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XUMuyeckux noHstui: IIJIK BeniecTBa; Koppo3ust METAJIIIOB

IIPUMEHATE OCHOBHBIC OII€palvu MBICIIUTEIBHON JIeATEeIbHOCTH — aHalu3 u CHUHTE3, CpaBHCHHUC, O606I.L[CHI/IC, CHCTEMAaTHU3aIlluIo,
3.2 BBIABJICHUEC NPHUYMHHO-CIICACTBECHHBIX CBs3eM — I N3y4YCHUA CBOMCTB BEIIECTB M XHUMHUUYECKHUX peaKuHﬁ; €CTCCTBCHHOHAYYHBIC

METO/IbI MO3HAHMS — HAOMIOJICHNE, N3MEPEHNE, MOJCITUPOBAHHUE, SKCIIEPUMEHT (PeaIbHbIH 1 MBICIICHHBIH)

IPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Kon IIpoBepsieMblii 371eMeHT cO/IepKAHMS

1 BemectBo u xumnueckas peaxiusi. [lopropenue

HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH. HepnounquKaﬂ CUCTCMA XHMHWUYCCKHUX OJICMCHTOB I[I/I MeHz[eneeBa. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B
11 W3MCHEHHHM CBOMCTB XUMHUUCCKHX DJIEMECHTOB TMICPBLIX Tpex Nepuoa0B, Kajiusd, KaJlbliusd U HUX COG}II/IHCHI/Iﬁ B COOTBCTCTBHU C ITOJIOKCHHUEM

OJICMCHTOB B l'[epno;mqecxoﬁ CHUCTEME U CTPOCHUEM UX aTOMOB

CTpOGHI/Ie BEIIECTBA: BUAbl XUMHYECKOMN CBsI3U. THIIbI KPpUCTATINIMYCCKUX peHIéTOK, 3aBUCHMOCTh CBOMCTB BeILIECTBA OT THIIA KpPICTaJ'IJ'IPI‘-IeCKOfI

1.2

peméTky M BHAa XWMHYecKod cBs3u. Kitaccumdukaiys M HOMEHKIAaTypa HEOPraHWYECKHX BEIIECTB (MEXIyHApoAHAsh W TPUBHAIBHAS).




Kog

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

XuMudeckue CBOHCTBA BEHICCTB, OTHOCAIINXCA K pa3IMYHBIM KiIacCaM HCOPraHUM4YCCKUX COGHHHeHHfI, TCHECTUYCCKas CBA3b HCOPIraHUYCCKHUX
BCIICCTB

1.3

Krnaccudukanus XMMHYECKUX PEaKIUN MO Pa3IMYHBIM MpPU3HAKaM (II0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEILIOBOMY
¢ ¢deKxTy, M0 H3MEHEHHIO CTENEHEW OKHUCIEHHS XHMHYECKMX 3JIEMEHTOB, II0 OOpaTUMOCTH, IO YYacTHIO KaTalu3aropa). OK30- H
9HJIOTEPMHUYECKUE PEaKIMU, TEePMOXHMHUUECKUE ypaBHeHus. [IOHITHE O CKOPOCTH XUMHUYECKOM peakinu

1.4

ITousTue 06 06paTI/IMI>IX u HeO6paTI/IMI)IX XUMHUYCCKUX PCAKIUAX. IloHsATHE O TOMOT'E€HHBIX U TFETEPOrcHHBIX PCAKIIUAX. IloHsATHE O XUMHUYIECKOM
PaBHOBECHU. q’aKTOpH, BJIMAIONINE HA CKOPOCTH XUMHUYECKON PCaKIUN 1 ITOJOXKECHUE XUMHUYCCKOI'O PABHOBECHA

15

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pcakuuu, SHeKTPOHHLIﬁ 0ajlaHC OKHCIIMTEIIbHO-BOCCTAHOBUTEILHOM peakuuu. CocraBiecHue ypaBHeHPII;'I
OKHUCJIMTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHUCM MECTOJIa 3JICKTPOHHOI'O Oajanca

1.6

Teoprs >IEKTPOTUTHIESCKON TUCCONMAIMH. ODJIEKTPOIWTHI M HEANIEKTPONuThl. KaTHOHBI, aHMOHBI. MeXaHW3M OHUCCOIMAINN BEIIECTB C
pa3IMYHBIMU BUAAMH XHMHYeCKOW cBs3H. CreneHb auccoruanui. CUibHBIC W cialOble AJIEKTPOJIUTHL. Peakinn WOHHOTO OOMEHa. Y CIOBHS
MPOTEKaHMsI PeakUidi MOHHOTO 0OMEeHa, TOJTHBIE U COKpalléHHbIE HOHHbIE ypaBHeHHs peakinii. CBOHCTBa KHUCIOT, OCHOBAHUN M COJIEH B CBETE
MIPEJICTaBICHUI 00 AIIEKTPOIUTHYECKON nucconmali. KadecTBeHHbIE peakiiui Ha HOHBIL. [loHsATHE 0 ruapou3e coel

1.7

XUMUYECKUHA SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMU KPUCTAUIMYECKUX DPELIETOK HEOPraHWYECKHX BELIECTB — METAJUIOB U HEMETaJlIOB
(rpaduta U anmasa), CIOKHBIX BEUIECTB (XJIOpUA HATPHS); HUCCICJOBAHHUE 3aBHUCUMOCTH CKOPOCTH XMUMHMYECKOW PEaKIMH OT BO3ACHCTBUS
PasINYHBIX (PAaKTOPOB; HCCIEIOBAHHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOIMAIINM KUCIIOT, IIIeJIoueH U coleil (BO3MOXKHO
HCIIOJIb30BaHNE BHICOMATEPHAIIOB); TIPOBEACHIE OIBITOB, WLTIOCTPUPYIONINX MPH3HAKHA MPOTEKAHHS Peakiiuii HOHHOTo oOMeHa (0Opa3oBaHme
ocajika, BEIIEICHUE Ta3a, 00pa30BaHUE BOMBI); OIBITOB, WLTIOCTPUPYIOMINX MIPUMEPHI OKHUCIUTEIEHO-BOCCTAHOBUTENFHBIX PEaKIUil (TOpeHue,
peaKuy pas3ioKeHUs, COSJAWHEHUs); PAaclO3HABAaHME HEOPraHMYECKHWX BEUIECTB C TOMOIIBI0 KAa4eCTBEHHBIX PEAaKIMi HA HOHBI, PEICHHE

OKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramnsl u ux coequHeHUs

2.1

OO0m1as xapakTepuCcTHKa TatoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIE CTeNeHH OKucieHus. CTpoeHne u (pU3MYecKue CBOIicTBa
MPOCTBIX BEUIECTB — TaJOreHOB. XMMHUYECKHE CBOWCTBA Ha INpHMepe XJopa (B3aMMOJCHCTBHE C METaUIAMH, HEMETAJUIAMH, IIETIOYaMH).
Xnoposogopon. ConsiHas KHCIOTa, XUMHYECKHUE CBOWCTBA, MOIy4eHHUE, NMpUMeHeHue. JleficTBuEe XJIopa M XJIOpOBOAOPOJA HAa OPraHu3M
yenoBeka. BaxkHelue xJI0pyIbl U UX HAXOXKAEHHE B IPUPOJIE

2.2

OOm1as xapakTeprucTHKa 3eMeHTOB VIA-rpymnmel. OcoOeHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTENIEHN OKHuCiIeHus. CTpoeHue n (puU3MUecKre
CBOMCTBa TPOCTBIX BEIIECTB — KHCIOPOAA M Cepbl. AJUIOTPONHBIE MOAMGHKAIMH KHUCIOpOoJa M Cepbl. XHUMHYECKHE CBOMCTBA CEphl.
CepoBonoposi, cTpoeHne, GU3NIEeCKHe M XUMHYECKHe cBoicTBa. OKCHIBI Cephl KaK MPEICTaBUTENN KHUCIOTHBIX OKcHaoB. CepHas KHCIOTa,
(buszuueckue U XMMUYECKHE CBOMCTBA (00IUE KaK MPEACTaBUTEIS Kilacca KACIOT U cnenuduueckue). XUMUYSCKUE PEaKIIHH, JISKAIIUE B OCHOBE
IPOMBIIUIEHHOTO croco0a moiydeHust cepHod KucioTel. [Ipumenenue. Conm cepHON KHCIOTHI, KadeCTBEHHAs pEakiys Ha Cyib(aT-HOH.
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Haxoxnmenme cepsl U e€ CoeIMHEHUI B MpHpoAe. XMMUYECKOe 3arpsi3sHEHUE OKPY)KAIoMeld Cpelbl COCANHCHUSME CEephl (KUCIOTHBIC TOXKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €r0 NPEIOTBPAICHUS

2.3

OO0m1as xapakTepucTHKa 3eMeHTOB VA-rpymibl. OCOOSHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUS. A30T, pACIIPOCTPAHEHUE B
npupojse, (U3NYECKHEe M XUMHYECKHE CcBoiicTBa. KpyroBopoT aszora B mpupoie. AMMHAaK, €ro (QH3MUecKue W XMMHUYECKHE CBOMCTBA,
NoJIydeHue U npuMeHerre. Coian aMMOHIS, UX (PU3HYECKHE U XIMUYECKUE CBOMCTBa, MpuMeHeHue. KadecTBeHHas peakiys Ha HOHBI aMMOHHSI.
A3oTHas kucnorta, €€ ToJy4eHue, (U3MuecKue M XMMHUYEeCKHe CBoicTBa (00Iue Kak MpencTaBUTENs Kilacca KHUCIOT U CIEHU(PUUECKHUE).
Hcnonb3oBaHue HUTPATOB U COJNIEH aMMOHHsI B KAueCTBE MUHCPANBHBIX YAOOpeHHH. XHMHUYECKOe 3arps3HEHHE OKPYXKAIOUIeH Cpelbl
COCIMHEHMSIMH a30Ta (KHCIOTHBIC TOKIH, 3arpSI3HECHIE BO3/IyXa, TIOUYBHI X BOJOEMOR)

2.4

®ocdop, amroTponHsle Mogudukanuu ¢ocdopa, ¢uspueckue u xummyeckue cpoicTBa. Okcun Qocdopa(V) u ¢ochopHas kuciora,
(dusHYecKre U XMMHYECKHE CBOICTBa, moydeHue. Mcronb3oBanue GpocdaToB B kKauecTBe MHHEPAIBHBIX yI0OpESHHIH

2.5

OO6m1as xapakTepucTHKa 3J1eMeHTOB [V A-Tpynmbl. OcOOSHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTETIEHN OKHUCICHHS. YTIepO, aJlIOTPOIIHbIE
MOJU(UKAIIY, PACTIPOCTPAHEHUE B NMPUPOAE, PU3HUECKHe U XUMUYECKUe cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. Okcuisl
yriepoaa, ux (Gpusndyeckue U XUMHUUYECKHE CBOICTBA, NEHCTBHE Ha MBbIE OPTaHU3MBI, IOIyUYCHHE U IPUMEHEHHE. DKOIOTHYECKUE TTPOOIIEMBI,
CBsI3aHHEIE ¢ okcuaoM yriepoaa (IV); rumoresa rmo0aIbHOTO MOTEIUNICHHUS KIMMaTa; HTapHUKOBBIN 3¢ dekT. YrompHas KHCIoTa U €€ CONH, UX
(m3nUecKue U XUMHYECKHE CBOMCTBA, MONyUYeHHE U IpUMeHeHne. KauecTBeHHas1 peakiysi Ha KapOoHAT-HOHEL. Vcnonb3oBanne KapOOHATOB B

6I>ITy, MCANIWHE, IPOMBIIIIJICHHOCTHU U CCJILCKOM XO03SICTBE

2.6

ITepBoHayanbHBIE MOHATHSA 00 OPraHUYECKHX BEUIECTBAX KaK O COCIMHEHMAX yriepoja (MEeTaH, STaH, 3TWJICH, alleTHJICH, 3TaHOJ, TJIHUIICPHUH,
YKCYyCHasl KHCIIOTa). X cocTaB W XuMmmdeckoe crpoeHre. [IoHsTHe 0 OMOIIOTHMYeCKH BaXKHBIX BEIECTBAX: JKHpax, OENKax, yrieBojax — U UX
POJIM B JKU3HU YesloBeKa. MaTepuabHOE €JMHCTBO OPraHMYeCKUX M HEOPraHUYECKUX COEAMHEHUI

2.7

Kpemuuii, ero ¢pusnveckne u XuMU4eCKUe CBOMCTBa, MoyueHre U nmpuMeHenue. CoeJMHeHNs KpeMHUs B npupoae. O0mue mpeacTaBieHus o0
okcune kpemuus (IV) ukpemuueBoit kucimore. CHIMKATBI, WX WCIONB30BaHWE B OBITY, MEAWIMHE, MPOMBINIICHHOCTH. BakHeimme
CTPOUTENBHBIC MaTepHaNbl: KEepaMHUKa, CTEKIIO, LEMEHT, OCTOH, xene300eToH. [IpobieMbl 0e30macHOTO HCIONB30BAHUS CTPOUTEIHHBIX
MaTepHaJioB B TOBCEJHEBHOMN KU3HU

2.8

XuMHIYEeCKH IKCIIEPUMEHT: H3YUSHHE 00pa3I[0B HEOPTaHUUECKUX BEIICCTB, CBOMCTB COJITHOM KHCIOTHI; MPOBEICHUE KAUECTBEHHBIX PEaKINiA Ha
XJIOPUII-MOHBI M HAONIOJCHNE TPHU3HAKOB HMX IPOTCKAHUS; OIBITH, OTpaKaromue (pH3MYeCKHe M XMMHUYECKHE CBOMCTBA TaIOTCHOB M HUX
COCTMHCHUN (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPHUAJIOB); O3HAKOMIICHHME C 00pasliaMu XJIOpUJOB (TaJIOTCHUIOB); O3HAKOMIICHHE C
obOpasnamu cepbl U €€ coeMHEHUSMH (BO3MOXKHO HCIIOJb30BaHHE BHJICOMATEpUANIOB); HAONIOJIEHUE Mpoiiecca OOYrIMBaHUS caxapa IMoJ
JECTBIEM KOHIICHTPHPOBAHHON CEPHOU KUCIOTHI; H3YYCHHUE XMMHUIECKUX CBOUCTB pa30aBICHHON CEpHOU KUCIIOTHI, IPOBEACHUE KaUYeCTBCHHON
peaknuu Ha Cyib(ar-HOH W HAOMIOJCHUE TPHU3HAKA e MPOTCKAHWS; O3HAKOMIICHHE C (PH3MYECKUMH CBOMCTBaMH a30Ta, ¢ochopa W UX
coelMHeHUH (BO3MOYKHO JCIIOJIb30BaHUE BHUAECOMATEpPHANIoB), oOpa3namu a30THBIX W (POochOpHBIX YJIOOPEHHWH; MOoJlydeHHe, coOHupaHHe,
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pacrio3HaBaHHe U M3yUEeHHE CBOMCTB aMMHUaKa; MPOBEICHNE KaUeCTBCHHBIX PEaKIii Ha HOH aMMOHHMSA U GocdaT-HoH U H3ydeHNE TPU3HAKOB UX
MPOTEKaHUsI, B3aUMOJEICTBUE KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbH (BO3MOXHO HCIIONB30BaHHE BUAECOMATEPHAJIOB); H3YUYCHHE
MOJIeNIeH KPUCTALUTMYSCKUX PEMIETOK anMasa, rpadura, (QyUiepeHa; O3HAKOMIICHHE C MPOLECCOM ancopOIMK pacTBOPEHHBIX BEHICCTB
AKTHBHPOBAHHBEIM YIJIEM HM YCTPOMCTBOM MPOTHBOTas3a; IOJy4YeHHE, COOMpaHHE, paclo3HaBaHHE W HM3yUCHHE CBOMCTB YIJIEKHCIIOTO Ta3a;
IPOBEICHHE KaUeCTBEHHBIX peakuii Ha KapOOHAT- W CHIIMKAT-WOHBI M H3y4YCHHE MPHU3HAKOB MX MPOTEKAHHS; O3HAKOMIIEHHE C MPOIYKIHEH
CHJIMKATHOM MTPOMBIIINIEHHOCTH;, PellIeHHe SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelre HeMeTauTbl U MX COSAMHEHUS»

MeTannabl U UX COeUHEHUS

3.1

O61ua;{ XapakTCPpUCTUKA XUMHUICCKHUX DJIEMEHTOB — METAJUDIOB HA OCHOBAHHUH HX ITOJIOKCHHUA B Hepnonnqecxoﬁ CUCTEMC XUMHUYCCKHUX 3JICMCHTOB
I[I/I MengeneeBa u CTpPOCHUSI AaTOMOB. CTpOGHI/Ie MeTa/uIoB. MeTtandeckas CBsI3b M MeTaIMYecKas KpUCTaJUINICCKas peméTKa.
3HeKTpOXI/IMI/I‘IeCKHﬁ piax HaHpﬂ)I(eHI/Iﬁ MCTaJlJIOB

3.2

Omuyeckre 1 XUMAYECKHEe CBOWCTBAa MeTaiuioB. OOmue crioco0b! MoTydeHust MeTaIUIoB. [IoHATHE 0 KOPPO3UH METAIJIOB, OCHOBHBIE CITOCOOBI
3alUTHI UX OT Koppo3uu. CriaBsl (CTajb, YyT'YH, JIOPATOMUHHA, OPOH3a) M UX IPUMEHEHHUE B OBITY U POMBIIITICHHOCTH

3.3

[lenounble MeTabl: mooxkeHue B [lepuoanyeckoit cucteme xumuueckux saementos J.1. MeHaeneeBa; CTpoOeHHE UX aTOMOB; HaXOXKICHUE B
npupone. Ousmyeckue M XMMUYECKHE CBOWCTBA (Ha mpuMmepe HaTpust W Kaimust). OKCHABI W TUAPOKCHABI HAaTpus W Kamus. [IpumeneHwe
1EJIOYHBIX METAJIJIOB U X COeIMHEHHM

3.4

[IlenrouHo3eMenbHBIE METAJUIBI MAarHUM W KanblMil: monokeHue B Ilepuommdeckoil cucreme xumuueckux annemeHToB .M. Menzaeneesa;
CTpPOEHHME UX aTOMOB; HaxoXAeHue B npupone. Ousnueckue U XUMUYECKHE CBOMCTBA MarHus M Kanblius. BakHeline coeAMHEHUs KalbLus
(oxcua, ruapokcus, conu). JKECTKOCTh BOIBI M CIOCOOBI €€ YCTpaHEHHSI

3.5

Amomunuii: nosoxkeHne B Ilepuoanueckoit cucreme xumuueckux sieMeHToB [I.W. MenzaeneeBa; cTpoeHHe aToMa; HaxoOXAEHUE B MPUPOJE.
ODr3nyueckre 1 XMMIIECKHE CBOHCTBA ATFOMUHNS. AM(OTEpHBIC CBOMCTBA OKCHJIA M THAPOKCHIA ATFOMIHHSI

3.6

XKenezo: momoxenne B Ilepmommyeckoit cucreme xumuyeckux snmemeHToB [[.M. MeHneneeBa; cTpoeHHE aToma; HAXOXKJICHWE B MPHUPO/IE.
Ddusnveckre U XUMUUECKHE CBOMCTBa xene3a. Oxcuibl, TuApokcuanl u conn xenesa(ll) u sxenesa(Ill), ux cocras, CBOWCTBA U MOJTyUCHHE

3.7

XUMHYECKHH SKCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3lilaMH METaJUIOB U CIIABOB, X (PU3MUECKUMH CBOMCTBAMU; N3y4E€HHE PE3YIIbTaTOB KOPPOZUH
METaJUIOB (BO3MOXHO HCIIONIL30BAHHWE BHEOMAaTEpPHANIOB), OCOOCHHOCTEI B3aMMOAEHCTBHA OKCHAA KaJbIHA W HATPHA C BOJOH (BO3MOXKHO
HCIIOJIB30BaHNE BUICOMATEPHAIIOB); HCCIECAOBAHNE CBOMCTB JKECTKOI BOMBI; MpoOIIecca TOPEHHsI XkeJie3a B KUCIIOpoe (BOZMOKHO MCIIOTIB30BAHHE
BHUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHMUSI KAYECTBCHHBIX PEaKIMil Ha MOHbBI (MarHusi, KaubIlHs, aTFOMHUHIS, 1nHKa, sxene3a(ll) u xemesa(Ill),
menu(ll); naOmioneHne W oOmHMcaHWE MPOIECCOB OKPAIIMBAHUS IIAMEHHM HOHAMHM HAaTpHs, Kalusd M Kanblysd (BO3MOXKHO HCIIOJIb30BaHHE
BH/ICOMATEPHAIIOB); MCCIICIOBAaHNE aM(OTEPHBIX CBOMCTB IMIPOKCHIAa ATIOMHHUS W THIPOKCH/A [MHKA; PelIeHHe IKCIIePUMEHTAIBHBIX 3a1a4
110 TeMe «BakHeillne MeTaJluIbl U UX COEIMHEHUSDY

XuMUs 1 OKpY>Karolas cpejia




Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

a1 Hogeie maTepuanst u TexHonoruu. BemecTBa u Marepuansl B TOBCETHEBHOM KU3HU YellOBEeKa. XUMHUS U 3/I0poBbe. be3omacHoe ncnonb30Banme
' BEIECTB U XUMHUECKUX peakiuii B ObITy. [lepBas moMolIs NPU XUMHUECKUX 0XKOTaxX U OTPaBJICHUSIX
OCHOBBI 3KOJIOTUYECKOH TPaMOTHOCTH. XHUMHYECKoe 3arpssHeHue okpyxkawomeidl cpenbl [1K. Ponb XMMUM B pelIeHMH 3KOIOTMYECKHX
4.2 npo6sieM. [IpupoaHble UCTOYHUKH YIIIEBOJAOPOJOB (yroiib, MPUPOAHBIN Ta3, He(Th), MPOIYKTH UX MEPepabOTKH, UX POJb B OBITY M TPO-
MBIIIJICHHOCTH
4.3 XUMUYECKUN DKCTIEPUMEHT: U3ydeHne 00pa3IioB MaTepualioB (CTEKIIO, CIJIaBbl METAJIOB, MOJTUMEPHBIE MATEPHAIIbI)

MPOBEPAEMBIE HA OI'3 110 XUMHWHU TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI' PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUS

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHSI OCBOECHHSI OCHOBHOM
TpeOoBaHus o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 0011ero o0pa3oBanust Ha ocHoBe PI'OC
1 IIpencrasnenue:

0 II03HABA€MOCTH SIBJICHUHA NPUPOMABI, MOHNMaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHUYECKOH HAayKH KaK O00JacTH
1.1 COBPEMEHHOTO €CTECTBO3HAHHS, KOMIIOHEHTAa OOIIEH KyIbTyphl M IPAKTHYCCKOH MEATETHHOCTH YEIOBEKA B YCIOBHSX
COBPEMEHHOTO0 00IIEeCTBA; IOHMMAaHHE MECTa XMMUHU CPEIH APYTUX €CTCCTBCHHBIX HAYK

O HAYYHBIX METOJAX IMO3HAHWUSA, B TOM YHCIIC DKCHCPUMCHTAJIBHBIX W TCOPCTHUYCCKUX MCTOHAAX HCCICAOBAHHsA BEIICCTB U

1.2 M3yUYCHUS] XUMHUYECCKHUX PEAKIINI; yMEHHE HCIIOIB30BATh MOJICIH Il OOBSCHEHUS CTPOCHUS aTOMOB U MOJICKYJT
0 cdepax TpoPecCHOHANBEHON NEeATeTbHOCTH, CBS3aHHBIX C XHMHEH M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
13 JOCTIDKCHMSAX XUMUYECKOM HAyKH, YTO TIO3BOJHMT OOYYAIOUIMMCS PAacCMaTpUBaTh XHMHUIO Kak chepy cBoei Oymymieit
' IpoQeCcCHOHATIFHON AEATEIPHOCTH W CAETAaTh OCO3HAHHBIA BHIOOP XHMHM Kak HpO(HIBHOrO NpeaMera MpH Mepexone Ha
YPOBEHb CPEJHET0 O0IIET0 00pa30BaHMs
2 Biiagenue cucreMoll XMMHUYECKUX 3HAHUH U YMEHME IPUMEHATh CUCTEMY XUMUYECKUX 3HAHUH, KOTOpask BKJIIOYAET:
91 B)KHEHIINE XMMUYECKHE IIOHATHSA: XUMHMYECKUM 3JIEMEHT, aToOM, MOJIEKYNa, BEHIECTBO, NMPOCTOE M CIIOKHOE BEILECTBO,

OJHOPOJHAA U HCOAHOPOHAA CMECh, OTHOCUTEJIBHBIC aTOMHAA 1 MOJICKYJISIpHAsA MacCChbl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHasA




Koxa nmpoBepsiemoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

Macca, MOJSpHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COIb (CPEHSAS), XUMUUECKAsl PEaKIHsl, PeaKIUi COCAUHEHUs, PEeaKIUu
PA3IOKEHHs, PEaKIMK 3aMeIeHHs, PeaKkIui OOMEeHa, TeIIOBOH 3 (EKT peaknny, IK30- U SHAOTEPMHIECKUE PEAKIUH, PAaCTBOP,
MaccoBasi 101 XUMHYECKOTO 3JIEMEHTA B COEIMHEHHUH, MacCOBast 10JIs1 U IPOLEHTHAS KOHLIEHTPAlKs BELECTBA B PACTBOPE, AAPO
aToMa, HJIEKTPOHHBIN COM aroMa, aToMHas OpOHMTalb, PaAUYC aTOMa, BAJIEHTHOCTb, CTENCHb OKUCIICHUS, XMMUYECKas CBA3b,
3JIEKTPOOTPULIATENIEHOCTD, ITOJIIPHAS U HENOJSIpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, METAIUIMYECKAS CBA3b, KPUCTAILINYECKAS
pemérka (aToMHas, HOHHAsI, METAJUTIYECcKas, MOJICKYJISIpHAs), HOH, KaTHOH, aHHOH, dIEKTPOINT ¥ HEAIIEKTPOIIUT, HEKTPOINTH-
YecKasl JUCCONHMAINS, PEaKI HOHHOTO 0OMEHA, OKHCIUTENbHO-BOCCTAHOBHUTEIBHBIE PEAaKINH, OKICINUTENb U BOCCTAHOBHUTEID,
OKUCJIEHHE U BOCCTaHOBJIEHHE, 3JIEKTPOIM3, XUMHUYECKOE DPaBHOBECHE, OOpaTUMble M HEOOpaTUMbIE PEaKLUH, CKOPOCTh
XMMUYECKON peakyy, kataimsaTop, [1JIK, koppo3ust MeTamios, CILIaBbI

2.2

OCHOBOIIOJIAraroIre 3aKOHbI XUMUU: 3aKOH COXPAaHCHUSA MAaCChI, Hepnonnqecm/lﬁ 3aKOH I[I/I MeHaeneeBa, 3aKOH ITOCTOAHCTBA
cocCTaBa, 3aKOH ABora;[po

2.3

TCOPUU XUMUHN: ATOMHO-MOJICKYJIIpHAs TCOpHsd, TECOpU SHCKTpOHI/ITH‘ICCKOP'I Jucconmuanmmn

Brnagenue ocHOBaMU XUMHUYECKOW TPaMOTHOCTH, BKITFOUAFOIIEH:

3.1

YMEHUE TPABUILHO WCIOJB30BaTh M3YUCHHEIE BEIIECTBA M MaTepHalbl (B TOM YHCIE MUHEpaIbHBIC yI0OpEHUS, METaLIbl 1
CIUTaBbI, MPOIYKTHI IEpEePabOTKH MPUPOTHBIX UCTOYHHKOB YIIIEBOAOPOIOB (yIJIs, TPHPOIHOTO ra3a, HeTH) B OBITY, CEITHCKOM
XO3SMCTBE,

Ha TPOM3BOJICTBE W MOHMMAHUE 3HAYEHHS JKUPOB, OCIKOB, YIJIEBOJOB JJIsl OpraHMW3Ma 4YeJOBEeKa, YMEHHE MPOTHO3HPOBATH
BIIMSIHUE BEIIECTB M XUMUYECKUX MTPOIIECCOB HA OPTAHMU3M UYEJIOBEKA M OKPY’KAIOIIYIO IPUPOIHYIO CPELy

3.2

YMEHUEC UHTCTPHUPOBATH XUMUYCCKNUEC 3HAHUA CO SHAHUAMU JPYTUX y‘leGHLIX npcaAMETOB

3.3

HAJIMYUE OMBITa pabOTHI C Pa3IMYHBIMA UCTOYHHKAMHU WH(POPMAIMH 0 XUMHHU (HAY9IHAS U HAYYIHO-TIOMYJISIpHAs JTUTEPaTypa,
CIIOBApH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATH WH(POPMAIMIO O BEIIECTBaX, MX MPEBPALICHUSIX W MPAKTHYCCKOM INPHUMEHCHUH W YMEHUE
HCIIOJIB30BATh €€ TSl PEHICHUS yueOHO-TI03HABATEIbHBIX 3a1a4

Brnanenne ocHOBaMM MOHATHHHOTO armapaTa M CHMBOJMYECKOTO S3bIKa XMMHH JUIS COCTaBIEHHS (OopMys HEOpraHHMIEeCKHX
BEIIIECTB, YPAaBHEHHUI XUMHUYECKHUX PeaKlnii; ocHoBaMu xuMuueckoil HomeHkaatypsl (IUPAC u tpuBHnansHON)

YMmeHne OOBSICHATH CBSI3b MOJOKEHHS dJieMeHTa B [lepuoamyeckoil cucTeMe ¢ YMCIOBBIMU XapaKTEPHCTUKAMU CTPOCHUS
aTOMOB XHWMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsj] supa, oOIlNee YHCIO SJIEKTPOHOB), PACIpPEEICHHEM 3JICKTPOHOB IO
JHEPreTHYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KAJIUS U KaJbLIUsI




Koxa nmpoBepsiemoro

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM

TpeOOBaHMS o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
IIpencraBienue 0 NEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB (painyc aTroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTHIX M CIOKHBIX BEIIECTB OT IIOJIOXKCHHUS dMeMEeHTOB B [lepmommueckoil cucreme (B MasbIX IEPHOAAX W TIIaBHBIX
MOATPYIIIAX) U JIEKTPOHHOTO CTPOCHUS aToMa
7 YMmeHue kinaccupuImpoBaTh:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOPraHW4eCcKue BEeIlecTBa
7.3 XUMHUYCECKUE PEaKITUH
8 YMeHue onpeneisiTh:
8.1 BaJICHTHOCTb U CTETIEHb OKUCIIEHUS] XUMHUYECKUX AJIIEMEHTOB, 3aps]l HOHA
8.2 BUJ XUMHYECKOH CBSI3M U TUII KPHCTAIUINIECKON CTPYKTYPHI B COSIMHEHUSIX
8.3 XapaKTep Cpellbl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHCJIUTEINb U BOCCTAHOBUTENH
9 YMeHne XxapakTepu30BaTh (PU3NUECKIE U XMMUYECKHE CBOUCTBA:
91 MPOCTBIX BEMIECTB (KUCIOPOA, 030H, BOAOPOA, TpaduT, armma3, KpeMHuUi, a3ot, pocdop, cepa, XIop, HATPHUL, Kanii, MarHu,
' KaJIbLIUMH, aIIOMUHUM, 5KeNe30)
CIIO’KHBIX BEUIECTB, B TOM YHCJIE HX BOJIHBIX PACTBOPOB (BOIA, aMMHAK, XJIOPOBOIOPO, CEPOBOJOPO, OKCHIBI U THAPOKCHIBI
9.2 metaiioB I-1TA rpynm, anromunus, menu (1), nmaka, sxenesa (II u 1), okenast yriepona (II u V), kpemuns (IV), aszora u
' dhocdopa (IIT u V), ceper (IV u VI), cepHucras, cepHasi, a30TUCTas, a30THAs, (hocopHasi, yrojabHas, KpeMHHEBas KUCIOTA U UX
COJIN)
0.3 MPOTHO3UPOBATh M XapaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS, MPUMEHEHHUE BEIIECTB B
' 3aBHCHUMOCTHU OT MX CBOWCTB, BO3MOXKHOCTH MTPOTEKAHHSI XMMUYECKUX TPEBPAICHUI B PA3IUYHBIX YCIOBHUSIX
10 YMeHue coCTaBIIATh MOJICKYJISIPHBIE U HOHHBIC YPaBHEHHS PEAKIIU, B TOM YHUCIIE:
10.1 peaxiuii HOHHOro oOMeHa
10.2 OKHCIIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
10.3 WIITIOCTPUPYIOIIUX XUMHUECKHE CBOIICTBA M3YUCHHBIX KJIACCOB (IPYIIT) HEOPTaHUYECKIX BEIICCTB
10.4 MOJTBEPKAAOIINX TCHETHYCCKYIO B3aHMOCBSI3b MEXTy HUMH
11 YMeHue BBIUUCITh (IPOBOAUTH PACUETHI):
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IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM

TpeOOBaHMS o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
111 OTHOCHUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB, MACCOBYIO JIOJTI0 XUMHUECKOTO 3JIEMEHTA B COCIMHEHHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA M €r0 Maccy, 00beM ra3oB
114 10 YpaBHEHMAM XUMHUYECKUX PEAKLIUil 1 HAXOAUTH KOJIMIECTBO BEHIECTBA, 00BEM M MacCy peareHTOB IUIH MIPOTYKTOB PEaKIuu
12 Bnanenue (3HaHuE OCHOB):
121 OCHOBHBIMH METOJIJaMH HAYYHOTO ITO3HAHUs (HAOMIONEHHE, H3MEPCHUE, SKCICPHMEHT, MOJCIHUPOBAHUC) IPU H3YyYCHUU
' BEIIIECTB U XUMHUYCCKUX SABJICHHIT; yMEHHE CHOPMYITUPOBATH POOIEMY M MPEIJIOKHUTE IMTyTH €€ PEIICHHSI
12.2 0e30ImacHO pabOThI ¢ XUMUYCCKAMH BEIECTBAMH, XUMHUIECKOH ITOCYI0H 1 1a00paTOPHBIM 000PYI0BaHHUEM
IpaBWIaMu 0€30IaCHOT0 OOPAICHNMS C BEMIECTBAMH, UCIIOJIE3YEMBIMHU B ITOBCEAHEBHOH JKI3HH, IIPABIIIAMH ITOBEICHHUS B LIEIAX
12.3 cOepekeHHUs 37I0POBbS U OKPYKAIOIICH MTPUPOTHON CpeJIbl; TOHUMaHue Bpeaa (OIMacHOCTH ) BO3JICHCTBHS Ha )KUBBIC OpTaHU3MBI
OTpeICNIEHHBIX BEIIECTB, CIOCOO0B YMEHBIIICHHS U MPEJOTBPAIICHHS UX BPEAHOTO BO3ICHCTBUS
13 Hanndne nmpakTraecKuX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS CIEAYIOMNX XUMIUECKIX dKCIICPUMEHTOB!
13 1 N3Yy4YCHHUEC U OIMMCAHUC (bI/ISHIIGCKI/IX CBOMCTB BC€IICCTB, O3HAKOMIJICHHUE C q)I/ISI/IIIeCKI/IMI/I U XUMHWYCCKHUMHU SBJIICHUSMU, OIIBITHI,
' WILTIOCTPUPYIOIINE MTPU3HAKH MPOTCKAHUS XUMUYIECKUX PEaKIii
13.2 M3yUYEHHUE CIIOCOO0B pa3/ieNeHus cMecen
13.3 MOJTyYeHHE KUCIOpOo/ia ¥ H3YUSHHE €r0 CBOMCTB; MOIydeHHIe BOMOPOAa U U3yUeHHE €T0 CBOMCTB; IMOMYUYCHUE YTICKHUCIOTO ra3a
' 1 U3YUCHUC €TO CBOﬁCTB; TMOJIyYCHHUEC aMMHaKa U U3Y4YCHUEC €Tro CBOICTB
13.4 MIPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MaCCOBOM JT0JIEN paCTBOPEHHOTO BEIIECTBA
135 IpUMEHEHNE WHAWKATOPOB (JIAKMyca, METHJIOpamka U (EeHON(PTaJIeHHa) UL ONpeelieHus XapakTepa cpelsl B PacTBOpax
' KHCJIOT U MIeJI0Yer
UCCIICIOBAHIE W OIMCAHNE CBOWCTB HEOPTaHWYECKUX BEIIECTB Pa3MYHBIX KIACCOB, W3YUCHHE B3aMMOICHUCTBHUSI KHCIOT C
13.6 MeTaJUIaMH, OKCHIAMH METAJUIOB, PAaCTBOPHMBIMHA M HEPACTBOPHMBIMH OCHOBAHUSIMH, COJISIMH; IIOJTyYCHHE HEPAaCTBOPHMBIX
' OCHOBAHUIf, BBITCCHCHHE OTHOrO MeTajia JAPYTMM W3 pacTBOpa COJIM; MCCIeIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIOB
AJIFOMUHUS U HUHKA
13.7 pellieHre dKCICPUMEHTAIBHBIX 3a1a4 Mo TeMaM: «OCHOBHBIC KJIacChl HEOPTaHMUYECKUX COCAUHCHUIN»; «DIEKTPOIUTHICCKAS
' JHCconranusy; «BaxHelme HeMeTallIbl ¥ UX COSAMHEHUS, « BakHEHIIINe METaIJIbl M UX COSIAUHCHUS
13.8 XIUMHAYECKHE SKCIICPUMEHTHI, HIUTIOCTPUPYIOIINE IPU3HAKY ITPOTEKAHUS peaknii HOHHOTO 0OMeHa; KaueCTBCHHBIC PEAKIH Ha




Koxa nmpoBepsiemoro IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM

TpeOOBaHMS o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

MPUCYTCTBYIOIIUE B BOJAHBIX PAaCTBOpPaX MOHBI: XJIOPHI-, OpPOMHI-, HOAUI-, Cyab(ar-, ¢ochaT-, kKapOOHAT-, CHINKAT-aHUOHBI,
THIIPOKCHI-NOHBI, KATHOHBI aMMOHFSI, MarHHsI, KaJIbIIMs, aTIOMUHISL, jkene3a (2+) u xenesa (3+), menu (2+), nuHKa

14 YMenue:
141 TPEACTABIIATh PE3YJIbTAThI IKCIIEPUMEHTA B (JOpME BHIBOJIOB, JIOKA3aTEIBCTB, TPA(QUKOB U TAOJIHI[ U BBISBIATH IMITUPUICCKUC
3aKOHOMEPHOCTH
149 YCTaHABJIMBATh CBA3H MEXKIY peallbHO HAOII0JaeMbIMU XUMHUYECKUMH SBICHUSMH U MPOLIECCAMH, IPOUCXOIAIIUMHU B MaKpoO- U

MUKPOMHUDPE, OOBICHATH MPUYIUHBI MHOFOO6paSI/I${ BCIICCTB

HNEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 IlepBoHaYaIbHBIE XUMUUECKUE TTOHSITHS
1.1 Uuctele BenjectBa U cMecu. CriocoObI pa3ieieHus: cMecei
1.2 ATOMBI 1 MOJIEKYJIbI. XMMUYECKHE IEMEHTHI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpOCThIE U CI0KHBIE BELECTRA.
1.3 Xummdeckas popMyina. BaneHTHOCT aTOMOB XHMUYECKUX 3JIeMEeHTOB. CTENICHb OKUCIICHHS
14 3aKOoH IOCTOSHCTBA cocTaBa BelecTB. OTHOcHTENbHAs aToMHas Macca. OTHOCHTENIbHAS MOJEKYNspHas Macca. MaccoBas OIS XMMHYECKOTO
' 3JIEMEHTA B COEIMHEHUH
15 KonunuectBo BemecTBa. Mosb. MossipHas Macca. MomsipHbIii 00bEM Ta30B. B3aMMOCBSI3b KOJHMYECTBA, MAcChl M YMCIIA CTPYKTYPHBIX €IUHHII
' BEILIECTBA
1.6 Du3nyecKre U XUMUUECKHE SIBJICHHsI. XUMUUECKasl peakiysl U €€ Npu3Haky. 3aKOH COXPAHEHHs MacChl BEIECTB. XUMHUUECKHE YPABHEHMUS
2 Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux iemeHToB JI. 1. Menneneesa. CTpoeHne aTOMOB
91 Ilepuonnueckuii 3akoH. Ilepuomuueckass cuctema xumuueckux siemeHToB [[.M. MenneneeBa. Ilepuonpt u rpynmbel. PU3WYECKUHA CMBICI
' HOPSIIKOBOIO HOMEpA, HOMEPOB MEPHO/a U IPYIIIBI SIEMEHTA
99 Crpoenne atomoB. CoctaB aTOMHBIX siiep. M3otombl. DnekTpoHbl. CTpoeHHE 3MEKTPOHHBIX 000J0YEeK aTOMOB MHEpBBIX 20 XMMHYECKHX
' anemenToB [lepuoauueckoii cucremsl [[.J1. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHMU CBOMCTB XHUMMUYECKMX OJJIEMEHTOB TMEpBbIX TPEX MEPUOJOB, Kaius, KanbLus (paauyca aTOMOB,
2.3 AJIEKTPOOTPUIATEIFHOCTH, METAJUINIECKUX M HEMETAIUINIECKUX CBOWCTB) M UX COCAMHEHUI B COOTBETCTBHH C MOJOKEHHEM 31eMeHTOB B [lepno-
JUYECKOHN CUCTEME U CTPOEHUEM UX aTOMOB
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3 CtpoeHue BenecTa
31 Xumnueckass cBs3b. KoBaneHTHas (MOJIIpHAS M HEMOJSpPHAs) CBS3b. DJICKTPOOTPHUIATEIBHOCTh XUMHYECKHAX DIIEMEHTOB. MOHHAs CBS3b.
' MeTandeckas CBsI3h
32 THIBl KPUCTAIUIMIECKUX PEIIETOK (aTOMHAsI, HOHHASI, METAJTUYECKAasl), 3aBUCUMOCTh CBOMCTB BEIECTBA OT TUMA KPUCTAJUTUMICCKOU PEIIETKH U
' BUJIa XUMHUYECKOH CBS3H
4 Baxaelimme npeacTaBUTeNHN HEOPraHUIECKNX BemecTB. HemeTauisl 1 X coequHeHs. MeTalutbl ¥ BX COCTIHEHIS
Krnaccudukanus M HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHUiIl: OKCHAOB (cosneoOpasyrolue: OCHOBHbBIC, KHCJIOTHBIE, aM(OTepHbIE) U
4.1 HecoJieo0pa3yrolye; OCHOBaHUH (IENTOYN U HEpaCTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOEpKAIIUE U OECKUCIOPOAHBIE, OTHOOCHOBHBIC U
MHOTOOCHOBHBIE); CoJIel (CpeTHUX U KUCIIBIX)
4.2 Du3uYecKre U XMMHUECKHIE CBONCTBA IPOCTHIX BEIECTB-HEMETAIUIOB: BOJOPOAA, XJI0pa, KUCIOPOJa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
43 Ou3nyeckne ¥ XHUMHYECKHE CBOWMCTBA MPOCTHIX BEIICCTB-METAJUIOB: JIUTUSA, HATPHUS, KaJWs, MAarHUSA ¥ KaJbllMs, aJIOMHUHUSI, Kene3a.
' DIIEKTPOXUMHUYECKUN PSi/I HAMTPSHKSHHU METaNIOB
4.4 Du3uyecKre 1 XMMHUUECKHE CBOHCTBA BOIOPOIHBIX COSANHEHNH HEMETAIIIIOB: XJIOPOBOAOPOJIA, CEPOBOOPOIA, AMMHUAKA
45 dusnyeckre 1 XUMUYECKHE CBOMCTBA OKcHIoB Hemetaiuios: cepsl (IV, VI), asora (11, 1V, V), docdopa (111, V), yrnepona (11, IV), kpemuus (1V).
' [lomydyeHnne oKCHIOB HEMETAIIIOB
4.6 Xumuueckue cpoiictBa okcroB: MetauioB |A-IIA rpynm, mmaka, meau (I1) u sxenesa (11, 111). TToayuenne oKCHI0B METAILIOB
47 XuMu4yecKre CBOHCTBa OCHOBAaHHUN M aM()OTEPHBIX THAPOKCHIOB (Ha IpUMepe THIPOKCHIOB ATIOMUHHS, JKeJle3a, IHHKa). [lomydenne ocHOBaHHMH
1 aM(OTEPHBIX THIPOKCUIIOB
48 OO0mme XUMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOTHOM, CEPHUCTOH, CEpHOH, a30THOH, (ocdopHOH, KpeMHHEBO,
yroipHOI. OcoObIe XUMIUECKHE CBOMCTBA KOHIICHTPHPOBAHHON CEpHOM U a30THOM KucioT. [TonydeHne kucior
4.9 OO0mre XuMUIEeCKUe CBOMCTBA cpeanx cotieil. [Tomydenue coneit
4.10 IToyuenue, cobupanue, pacro3HaBaHUe BOJIOPO/Ia, KUCIOPOJIa, aMMHUAKa, YTIICKUCIIOro ra3a B 1abopaTopuun
411 Ilonmydenne ammuaka, cepHON M a30THOU KUCIIOT B MTPOMBIIUIEHHOCTH. O0IIHe CIOCOOBI MOTYIEHHSI METAJIIOB
4.12 T'enernyeckas cBA3b MEX/y KJIACCAMHM HEOPTaHUYECKUX COEIMHEHUM
5 XUMIYECKHE PEaKIHU
5.1 Knaccn(bmcaum XHUMHUYCCKUX peaKL[I/Iﬁ MO pa3/IMYHbIM IIPU3HAKAM: IO YUCIY U COCTaBy Y4YaCTBYIOUIMX B PCAKIUMN BEUICCTB, IO TCIIJIOBOMY
' a¢deKxTy, 10 UBMEHEHHIO CTETICHEH OKHMCIICHHUSI XMMUYECKHIX DJIEMEHTOB
5.2 TermnoBoii 3phekT XUMHIECKOH peaKkIiy, TPMOXUMHIECCKUE YpaBHEHNUs. DK30- U SHIOTEPMHUICCKHE peakini. TepMOXUMUYCCKIE YpaBHEHHS
5.3 OKHCIUTEIBHO-BOCCTAHOBHUTENbHBIE peakni. OKHUCINUTEIN W BOCCTAHOBHUTENH. [Iporiecchl OKMCICHUS! M BOCCTAHOBJICHHS. DIEKTPOHHBINA OagaHc
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OKHCIIMTEIIFHO-BOCCTAHOBUTEIILHOM PEeaKIIUH
5.4 Teopus ameKTpoNMTHYECKOH Tucconyanuy. KaTHOHbI, aHHOHBI. DNEKTPOIUTEL U HEANIeKTPOouThl. CHilbHbIe U ciaOble 31eKTpoiuThl. CTeneHb
' TTUCCOIHAIAN
5.5 Peaxuny noHHOro 0OMeHa. Y cI0BHs IPOTEKaHMs peakliii HOHHOTO 0OMeHa, TIOJTHbIe ¥ COKpaIllEHHbIE HOHHbBIE YPaBHEHHS Peakiuii
6 XuMusl ¥ OKpy>Karollasi cpeja
6.1 BemiectBa 1 Marepuansl B MOBCEAHEBHOH XM3HU 4eNIOBEKa. be3omacHoe MCIONB30BaHUE BEIISCTB M XUMHUYCCKUX PEaKIHi B JIAOOpaTOpUU U
' ObITy. [lepBast OMOIIB TPU XMMHUYECKHUX 0)KOTaxX M OTPABIICHHUSIX
XuMHI4YecKoe 3arps3HeHIe OKpYyKaromeil cpensl (KUCIOTHEBIE TOXKIH, 3arpsi3HEHUE TTOYBBI, BO3AyXa U BOIOEMOB), CIIOCOOBI €r0 MPEeI0TBPALICHHUS
6.2 IIpenenpras momyctumas kounentpanus semecTs (I1/1K). Poiap XxuMuu B pemeHr# 3KOJIOTHYECKUX MPo0ieM. Y CHIICHHE ITAapHUKOBOTO 3(PdeKTa,
paspylLIeHne 030HOBOT'O CJI0sI
[Ipumenenue cepsl, asota, pocdopa, yriepona, KpeMHUS U HX COSAMHEHHH B OBITY, MEAWLMHE, NPOMBIIUICHHOCTH M CEIIbCKOM XO3SIHCTBE.
6.3 [IpuMeHeHne METaIIOB ¥ CIUIABOB (CTallb, YyT'yH, JIOPATIOMHUHHN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH UX coequHeHnd. [loHsATHE 0 KOppo3un
METaJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI X OT KOPPO3HUU
6.4 IIpupoaHble HCTOYHUKH YIIIEBOAOPOJIOB (yrojib, NPHUPOAHBIA Tra3, He(Thb), MPOAYKTH HUX IepepaboTku (OEH3MH), X pPOJIb B OBITY U
' IPOMBIIIIIEHHOCTH
6.5 [NepBoHayasbHbIE MOHSTHS 00 OPraHUYECKNX BEIECTBAX KaK O COENMHEHMX yriepona (MeTaH, 3TaH, STHIIEH, alleTUIIeH, STaHOJI, TIIMLEPHH, YKCyCHas
kucioTa). [ToHsTHe 0 OMOIOrHYeCKH BaKHBIX BEIIECTBAX: KHUpax, OelIKax, yrieBo/iax — M UX POJIU B )KU3HH YeJIOBeKa
7 Pacuérer:
7.1 110 (opMysIaM XUMUYECKUX COSANHEHUI
7.2 Macchl (MacCOBOI) TOJM PACTBOPEHHOTO BEMIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPaBHEHHSIM

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

Xumust. 9 knacce/ O. C. I'abpuensn, U. I. Octpoymos, C. A. Cnankos. M3znarenscto «podayr.




METOJUYECKHUE MATEPUAJIBI VIS YUUTEJIA

. Xumust. 9 knace. Yuebnuk (aBropsl O. C. 'abpuensH, U. I. Octpoymos, C. A. Cnankos).

. Metonnueckoe nocobue. 9 xiace (aBroper O. C. I'abpuensy, U. I. Octpoymos, . B. AkcéHoBa).

. [Iporpamma kypca xumun s 8—9 kiaaccoB oomeodpazoBarenbHbIX yupexaenuit (aBropsl O. C. ['abpuensa, C. A. Cnaaxos).

. Pabouas terpanp. 8 kimacc (aBropsr O. C. ['abpuensn, C. A. Cnaakos).

. Terpanp 1uist mabopaToOpHBIX OIBITOB U MpakTHIecKuX padoT. 8 kimacc (aBropsl O. C. ['abpuemnsn, U. B. Akcénona, U. I. OctpoymoB).
. XUMus B TeCTax, 3aj1auax v ynpaxHenusx. 8 kiacc (aBropsl O. C. 'abpuensn, U. B. Tpuryouak).

. DnektpoHHas popMa yueOHHKA.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

IHEYATHBIE IIOCOBUA

Tadanubl:

1. Cepust HHCTPYKTHUBHBIX TaOJHII IO XUMHH
2. Cepus TabuUI IO OPraHUIECKON XUMUH

3. IICXD [I. 1. MenaeneeBa

4. Tabmuia pacCTBOPUMOCTEH BEIIIECTB B BOJIE

YYEBHOE OBOPYJIOBAHHUE

Konnexuuu:

. OCHOBHBIE BHJIbI TPOMBIIIEHHOTO CBIPbs. YacTs 1. 2
. OCHOBHBIE BH/IbI IPOMBIIUIEHHOTO CBIPbs. YacTs 2. 2
. Meramnnsl 2

. Anmromunumii 1

. Crekyo u u3nenus U3 crekna 1

. Torumgo 1

. Hedytb u mponykrel €€ nepepabotku 1

. [lmactmaccsr 1

. Kayuyk n npoaykTs! ero nepepabotku 1

10. IlIxana TBEpAOCTH 1

11. Habop XuMHU9IeCKHX 3JIEMEHTOB 1

Mogenn:

Habops! 11 MonenupoBaHus:

1. HaGop tpadapetoB moaeneii aroMoB 1
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2. Habop mist MogemnpoBaHusI JICKTPOHHOTO CTPOSHHUS aTOMOB 1

3. Habop mist MomennpoBaHusl MOJIEKYIT HEOPTaHUIECKIX COSAMHEHNH |

4. Habop st MOAeTMpOBaHKsI MOJICKYJ OPraHUYEeCKUX COCTUHEHUH |

5. Habop Mojeneit aToMOB [UIsl COCTaBICHHUS MOAETICH MOJIEKYI Ja0opaTopHbIi 1

Monens "Kpuctajiandeckasi pemerka' 1eMOHCTPAMOHHASI:
Jén 1

. Yrmekucneiii ras 1

. @ymnepen 1

. Anmmas 1

. I'padur 1

. Okcun kpemHus 1

. Menp 1

. Marsawii 1

. XKenezo 1

10. Kamennas comnp 1

11. Monens cTtpoenue atoma 1
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Ta6auubl. Hauana xumun (apt. 5-8671-018):

. XMMUYECKHE 3HAKH U aTOMHBIC MaCChl BAYKHEHIITUX DJICMEHTOB
. PactipocTpaHéHHOCTh XUMHUYECKUX IEMEHTOB

. DOpMBI CyIIECTBOBAHMS XUMHIECKHIX JIEMEHTOB

. BemmecTBa MOJEKYISIPHOTO M1 HEMOJIEKYIISIPHOTO CTPOSHUS
. CTpykTypa U3MECHEHHUS BEIICCTB

. CriocoOs1 pa3neneHus cMecei

. XUMUYeCKHe 3HaKU U (hOPMYITBI

. Cocrasiienue ¢hopMyll 110 BaJICHTHOCTH

. Mons - equHAIIA KOTUIECTBA BEIIECTBA

10. ®u3nueckue BeIUYMHBI BRIPAXKEHUS MOPIIUM BelllecTBa
11. [Ipu3HaKU ¥ yCIOBHS MMPOBEACHHUS XMMHUYSCKUX PEaKIIui
12. TUDBI XUMAYECKUX PEaKIIHi

13. Boznyx. Kucnopon. T'openue

14. CtpoeHue miaMeHu

15. CocraBnenue hopMmyi cojici

16. I'eneTnueckas CBs3b KJIACCOB HEOPTaHUYECKUX BEIIECTB
17. Bonopoxn

18. XvMH4ecKue peakium
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OcHOBBI XUMHYECKHUX 3HaHUIi (apT. 5-8707-006)

19. Ileproguaeckas cucteMa XuMH4Ieckux arreMenToB J1.11.MenaeneeBa
20. Tabnuma pacTBOPUMOCTH BELIECTB B BOAC

21. IlpaBuia nmoBeeHUS B KAOWHETE XUMHH

22. 3HaKku

23. Texuanka 6€30MaCHOCTH TIPOBEICHHUS OTIHITOB

24. TexHuka 6€30MaCHOCTH MPHU pabOTe ¢ razaMu

8 - 9 kaaccel (apt. 5-8478-020)

25. BaneHTHOCTb

26. OTHOCUTENbHAS aTOMHAs U MOJIEKYJISIpHAs MacChl

27. CtpoeHue aroma. U30TOIbI

28. O0Opa3oBaHNE KOBAJICHTHOW U MOHHOW XMMUYECCKOHN CBSI3U
29. DNeKTpOHHBIE CIIOM aTOMOB JIEMEHTOB MaJbIX MTEPUOIOB
30. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLINU

31. Tunsl KPUCTATUNIMYECKUX PELIETOK

32. Peakiuu oOMeHa B BOIHBIX pacTBOpax

33. BaxxHelue KUCIOThI U UX COJIU

34. Kitaccudukarus okCHuaIoB

35. Knnaccugukanus OCHOBaHHIA

36. Kimaccugukaiusi Kucjior

37. I'eneTnueckas CBsI3b BAXKHEHIIINX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB
38. Oxpacka HHAMKATOPOB B PA3IUYHBIX Cpeslax

39. DNeKTPOTUTHIECKAS JUCCOITUATIHS

40. 3aBHCUMOCTH CKOPOCTH PEAKIIUH OT Pa3IMYHBIX (PAKTOPOB
41. Tunel XUMUYECKUX PEAKIUI

42. ObparumMble peaKkIuu

43. Bo3nyx. Kucnopon. ['openue

44. CrenieHb OKHCIEHUS

Heopranuueckas xumus (apt. 5-8701-009)
45. Homenknarypa coneit

46. Kpucramist

47. XuMmudeckas CBSI3b

48. BaneHTHOCTB

49. Moaenu aTOMOB HEKOTOPBIX 3JIE€MEHTOB
50. buHapHBIE COCAMHCHIS

51. Crpoenmne aroma



52. DaeKTpoHHAs OpOUTATh
53. CreneHb OKHCIIEHUS

PacTBopsl. DiekTposauTHYecKas qucconuanus (apt. 5-8687-013)
54. JlucriepcHbIe CHCTEMBI

55. CoticTBa BOAbI

56. KpuBble pacTBOPUMOCTHU BELIECTB

57. CriocoObl BEIpaKEHHUS KOJTUIECTBEHHOTO COCTaBa PACTBOPOB
58. DICKTPOIUTHI THAPATALVS HOHOB

59. PacTBOpeHME BEIIECTB C HOHHOM CBA3BIO B BOJIC

60. PacTBopeHue BeleCTB C KOBAJIEHTHON MOJISIPHON CBA3BIO
61. KucnoTHO-OCHOBHBIE peakuu

62. Peaxknu noHHoro ooMena

63. I'maponus coneit

64. Uonutsl

65. Cpena BOIHBIX pacCTBOPOB

Homenknarypa. bunapubie coenuHenus

66. HomeHnkumarypa coneit

67. HoMeHKIaTypa opraHMu4eCcKuX COeIUHEHUI

68. IIpenenbpHbBIE YIIIEBOIOPOIBI

69. HemnpenenbHble yriieBOAOPOIBI

70. OyHKIMOHATBHBIE PON3BOIHBIE YTIIEBOAOPOIOB
CtpoeHue BemecTra

71. Ctpoenue aroma

72. D1eKTpoHHas opOUTaIIb

73. Mozenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

74. Kpucramibl

75. Xumuyeckas CBA3b

76. BaneHTHOCTH

77. CremnieHb OKUCIICHUS

OBOPYJIOBAHMUE JIJI151 TIPOBEJEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, JEMOHCTPALIA
HzmepuTesibHBIE NPUOOPBI:
1. Becor rexanueckue g0 1000 r ¢ rupamu
2. Becsl yuennueckue 10 200 r ¢ rupsiMu (OHOJIOTHYECKHUE)
3. Becsol s ceimyunx marepuanos 1o 200 r ¢ rupaMu
4. Becnl anekrpornsie DijitalScale
5. TepmomeTp crimptoBoit 10 1000C



6. Habop apeomerpos (20 mT.)

HarpeBartejabHble IpuOOpbI:

7. Harpesarens IU1si POOUPOK IIMCKTPUUCSCKUH

8. bans nmaboparopnas komounuposanHas (BJIK)

9. IlmuTka snmekTpudeckasi omHOKoH(popodHas "Bacummca"

10.
11.

CruproBku 100 M
CruproBku 200 mn

JdeMoHCTpallMOHHbIE

12.
13.
14.
15.
16.
17.
18.
19.
20.

21

KommiekT mocyasl IeMOHCTPAMOHHBIN C TPUHAAICKHOCTIMH
Habop no xummuu ¢ pe300BbIMHI COSTMHEHUSIMU

[Tpubop ans nony4enus u cbopa ra3oB (IeMOHCTPAIIHOHHBIN)
Hab6op mist snexTponusa (1eMOHCTPAIMOHHBIH)

Cronuk nogbEMHO-TIOBOPOTHEIH C 2-MSI TUIOCKOCTSIMU

Cronuk nogsreMHubIN 200x200 MM

Cronuk nogsreMHubINA 150x150 MM

HlTatuB 11st XAMAYECKUX CTAaKaHOB

[tatue naboparopusrii xumuaeckwit (IL1JIX)

. CnenmanusupoBaHHble TpUOOPHI 1 anmnaparsl Anmnapar Kunmna
22.
23.

Amnmapar ['opmana
[Tpubop 115t WILTFOCTPAIMY 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM PEaKIMu OT YCIOBUI

24, ITpubop [Ist TOTyYeHUsI TATOUTATKAHOB

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

[MpubGop Asst HIUTIOCTpAIMK 3aKOHA COXPAHEHUS Ta30B
[Tpubop Anst onpeneneHus cocTaBa BO3ayXa

[Tpubop A OKUCIIEHHUS CIIMPTA HaJl MEJHBIM KaTaJIlu3aTopOM
[Tpubop anst M3ydeHHs ra30BBIX 3aKOHOB (JIA0OPATOPHBIN)
Komonxka agcopbmumonnas KAn

O3zonHarop

[Ipubop s moyueHus pacTBOPUMBIX TBEPBIX BEILIECTB
MarnauTHasi Meliajika ¢ MAHOMETPOM

pH-meTp

Amnmapar (ycTaHOBKa)AJsl JUCTUIISILIMN BOJIBI

AIIXP

KoMmiuiekTslI aJist .IIaﬁOpaTOPHLIX ONIBITOB M MPAKTHYECCKHUX 3aHATHIA M0 XHUMHHU

36.
37.
38.

JloTok ¢ mocyo# ¥ IPUHAIEKHOCTAMU ISl YYCHHUYECKOTO IKCIIEPUMEHTA
MukponabopaTropus I0 XUMHAH
HITXJT Ne 568



39.
40.
41.
42.

43

IlItaruB naboparopusrii (111JI6)

Habop o anexTponuzy (1aboparopHBbIii)

[Tpubop amst MONYYCHUS TATIOUANTKAHOB U CIIOKHBIX 3(UPOB JIa0OPATOPHBINA
[Tpubop ans monyueHus u coopa ra3os

. Kommrexkt nmpobupok (I1X-14, I1X-16) 10 mT.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

Jeprkarens st IpoOHpPOK

[lTaTue 11t TPOOHPOK

KommexT cTexknsHHBIX majodyek 10 miT.
KoMImexT cTekIsTHHBIX TpyOoUueK
Komruiekt mpo6ok

Yamiku BeITapuBaTEIbHBIC

JIOJKKH TSI COKUTAHMS BEILIECTB

Lummp! THTeIbHBIE

Turmm

Ilectuk u crynka

XHUMHAYEeCKHE CTaKaHbl CcTeKI. EMK. 50 M
XHUMHAYECKHE cTaKkaHbl cTeka. EMK. 100 ma
XHUMHAYEeCKHE CTaKaHbI CTEKI. EMK. 250 ma
BopoHku cTexisiHHbIe Ta00paTOpHBIE
N3meputensHbIe UITUHAPHI

MeH3zypku

Kon6a mrockogonHas

Boponka nenurensHa






