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HHOACHUTEJIbHASA 3AITMCKA

[IporpamMma Mo XMMHM Ha ypOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMS COCTABICHA Ha OCHOBE
TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHubix B PI'OC 00O, a Taxxe Ha OCHOBE (enepanbHOi padoueil mporpaMmbl
BOCIIMTAHMS U C YYETOM KOHUENINU NIPENoJaBaHusl y4eOHOTo npeameTa « XuMus» B 00pa30BaTE/IbHbBIX

opranusanusax Poccuiickoit denepanun.

ITporpaMma o XxuMuu AaéT NpeICTaBICHUE O LIEIIAX, O0IIEH CTpaTeruy 00y4eH sl, BOCIIUTAaHUS
Y Pa3BUTHA 00YYAIOLINXCS CPECTBAMHU YyU€OHOTO IIPEAMETa, yCTAaHABIMBACT 00sI3aTeIbHOE IPEMETHOE
coJiep;KaHue, MpelycMaTpuBaeT pacipeielieHue ero mo KjiaccaMm U CTPYKTYpUpOBaHHE O pas3jesaM U
TeMaM MpOrpaMMbl MO XHMHHU, OMNPEIENSeT KOJUYECTBEHHbIE M KayeCTBEHHbBIE XapaKTEPUCTHKHU
COJIEpKaHusl, PEKOMEHIYEMYIO TOCJIEI0BAaTEIbHOCTh U3YUEHUS] XUMHUU C YYETOM MEXIIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3EH, JIOTUKM Y4eOHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroImnXxcs,
OIpeieNIieT BO3MOKHOCTH IIPEAMETA ISl peau3aiui TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNnpHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0IEero oOpa3oBaHMsl, a Takke TPeOOBaHUU K
pe3ynbrataM oOyueHUsl XMMHUM Ha ypOBHE LNl M3yueHUs IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-

MO3HABATEIbHOU AEITEILHOCTHU 06yqa}0mer00ﬂ 110 OCBOCHHIO y‘IC6HOFO COACPIKAHUS.

3HaHHE XUMHH CIY)KUT OCHOBOW UIsi (JOPMHUPOBAHUS MUPOBO33PEHUS OOYYaIOLIErocs, €ro
MPEJICTABICHU O MaTepualbHOM EAMHCTBE MHpPA, BAXKHYIO POJIb HUrparoT (opMUpYEMbIe XUMHEH
MIPEJICTAaBICHHUS] O B3aMMOIPEBPAIICHUAX SHEPrHMM U 00 HBOJIIOLMU BELIECTB B MPHUPOAE, O MYyTIX
pelieHns ri100aabHbBIX NPOoOJIeM YCTOMUNBOIO pa3BUTHS YEIOBEUECTBA — ChIPEBOM, SHEPreTHUYECKOM,

MUIIEBON W YKOJIOTUYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.
W3yueHne XuMuu:

CIOCOOCTBYET pealln3allid BO3MOXKHOCTEH AJIi CaMOpPA3BUTUS M (POPMHUPOBAHUS KYJIbTYpPbI

JTUYHOCTH, €€ 001Iel U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUpPOBAHME MBIIIJICHUS W TBOPUYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB MX CAMOCTOSITEJIbHON Y4eOHOH NEesATETbHOCTH, YKCIEPUMEHTAIBHBIX U HCCIEeI0BATEIbCKIX

YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KH3HH, TaK U B IPO(HECCUOHATILHOU e TeIbHOCTH;

3HAaKOMMUT CO CHCHI/I(l)HKOfl HAayYHOI'O MBIIIIJICHU S, 3aKJIaAbIBA€T OCHOBBI LCJIOCTHOT'O B3IJIAaa Ha
CANHCTBO NPHUPOALI U YCJIOBCKA, ABJISICTCSA OTBCTCTBCHHBIM 3TAaIllOM B (I)OpMI/IpOBaHI/II/I €CTCCTBCHHO-

Hay4YHOU TPaMOTHOCTH O0YJarOIINXCS;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K

IIPUPOJE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMUYECKOE 00pa3oBaHue 00yUYaroIuXCsl.



JlanHple HampaBlieHHsT B OOyYeHMM XHMHUHU OOECIIEUMBAIOTCA CIEUU(UKON comeprkaHus
y4eOHOTro IpeaMeTa, KOTOPBIH SBIISIETCS MeIarornyecky alaiTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKU

XMMHH Ha ONPENCIIEHHOM 3Tare €€ pa3BUTHUA.

Kypc Xxumuu Ha ypoBHE OCHOBHOIO 0OHIEro oOpa3oBaHMs OPUEHTHUPOBAH HA OCBOCHHE
00y4aroIUMHUCS CHCTEMBl NEPBOHAYAIBHBIX TOHSATHH XHUMHH, OCHOB HEOPTaHMYECKOH XHMUU U

HCKOTOPBIX OTACJIBHBIX 3HAYNMBbIX MMOHSATHH OpFElHPI'—IGCKOfI XHUMHHU.

CrpyKTypa coaep)aHus MPOrpaMMBbI 0 XUMHH CPOpMUPOBaHa HA OCHOBE CUCTEMHOTO TIOAX0/1a
K e€ nzydenuto. CozeprkaHue CKIapIBacTCs U3 CUCTEMBI IIOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE
U CHCTEeMbl NOHATUI O XHMHYecKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYpHO OpPraHM30BaHBI IO
IPUHLUILY [1OCJIEA0BAaTEbHOIO Pa3BUTUS 3HAHUN HA OCHOBE TEOPETUYECKHX MPEICTaBICHUI pa3HOro

YpPOBHSI:
— aTOMHO-MOJICKYJISIPHOT'O YYCHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;
— [lepuoanueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;
— Y4YEHHS O CTPOSHUH aTOMa U XUMUYECKOHN CBSI3H;
— IPEACTaBIEHUN 00 AJIEKTPOJUTHUECKON AUCCOLMALIMM BELIECTB B pACTBOPAX.

TeOpeTI/I‘-IGCKI/Ie 3HAaHUA pacCMATpHUBAOTCA Ha OCHOBC OMIIMPUYCCKH IIOJYUYCHHBIX U
OCMBICJICHHBIX (I)aKTOB, Pa3BUBAIOTCA ITOCICAOBATCIIBHO OT OAHOI'O YPOBHA K JAPYIOMY, BBIIIOJIHAA
(I)YHKI_[I/II/I OOBSICHEHUS U IMPOTHO3UPOBAHUSA CBOfICTB, CTPOCHUA H BO3MOKHOCTEM MMPAaKTUYCCKOTI'0

NMPUMCHCHUS U TTOJTYUCHUS N3YyYaCMbIX BCILICCTB.

OcBoeHue mporpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMUYECKON
COCTaBJISAIOLIEN HayYHON KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOM NPUPOBI, IECHHOCTHOTO OTHOLIEHHS K
HAayYHOMY 3HaHHUIO U METO/aM IO3HaHHUS B Hayke. M3yueHHe XUMHUHM NPOUCXOIUT C MPHUBICUECHHEM
3HAHUU U3 paHee U3YYEHHBIX yUeOHBIX peamMeToB: «OKpyxkaomuil Mup», «buonorus. 5—7 kiaccel» U

«Duzuka. 7 xaacey.

[Ipy u3ydyeHHWH XUMHUU MPOUCXOIUT (HOPMHpPOBAHHE 3HAHUN OCHOB XMMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, NMPAKTHUUYECKON JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHL. 3ajada y4eOHOro mpeaMeTa COCTOMT B (POPMUPOBAHUHM CHCTEMBI
XUMUYECKUX 3HAHUH — BaKHEHIIMX (aKTOB, MOHATHHA, 3aKOHOB M TEOPETUYECKHUX ITOJIOKEHHH,
JOCTYMHBIX 0000LIEHUI MHPOBO33PEHUYECKOIO XapakTepa, sA3blka HayKH, B MPHOOIIEHUH K HAayYHBIM
METOJIaM IO3HaHUS MPU U3YYEHHH BEIIECTB M XMMHUYECKHX peakuui, B (OPMUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHHUI U X MIPUMEHEHUH B Y4eOHO-TI03HABATEIbHON U y4eOHO-HCCIIe0BATENBCKOM

ACATCIIBHOCTU, OCBOCHHNHU ITPABUJT 0e30macHoro 06pa111eHI/1$1 C BC€IIECCTBaAaMH B HOBCG)IHCBHOf/i KU3HU.



[lpy u3y4eHHH XMMHU Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs BaXKHOE 3HAYCHHE

pUOOpETN TaKKe EH, KaK:

— (QopMuUpOBaHHWE HHTEUIEKTYaJIbHO PAa3BUTON JMYHOCTH, T'OTOBOW K CamMo00pa3oBaHUIO,
COTPYTHUYECTBY, CAMOCTOSATEIHPHOMY MPUHSATUIO PEHICHHUH, CIIOCOOHOW aJanTHpOBaThCS K OBICTPO

MCHAKOIINUMCSA YCIIOBUAM JKU3HU,

— HampaBJICHHOCTb OOY4YeHHMs Ha CHCTeMaTHYecKoe IpuoOIIeHHe OoOydaroIuxcs K
CaMOCTOSITENIbHON IO3HABATENBHON JAEATENbHOCTH, HAYYHBIM METOJaM MO3HAaHUs, (OPMHUPYIOIIUM

MOTHUBAIMIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMUU,

— obecrieyeHuEe YCIIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYYaIOIUMUCS — OIBITa
pa3HOOOpa3HOW JIEATEIBHOCTH, IIO3HAHUS H CAMOIIO3HAHWS, KIIFOUYEBBIX HABBIKOB (KIFOUEBBIX

KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAIIBHOC 3HAUCHUC IS PA3JIMIHBIX BUAOB JCATCIBHOCTH,

— (¢opmupoBanue o601el GyHKIIMOHATBLHONU U €CTeCTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHUCIIE
YMEHHUI OOBSICHATh U OICHUBATH SIBICHUS OKPYXAIOMIETO MHpA, HCIOJb3ysl 3HAHUS U OIIBIT,
MOJIYYCHHBIC TIPU U3yYECHUU XUMHH, TIPUMEHSATh UX MPH PEIICHUU MPOOJIEM B MTOBCETHEBHOMN KU3HU H

pr,HOBOﬁ ACATCIIBHOCTH,

— ¢opMupoBaHre y OOydalOIIUXCS TYMAaHMCTUYECKUX OTHOUICHHM, MOHUMAaHUs IEHHOCTHU
XUMHYCCKHUX 3HAHUN ISl BEIPAOOTKH 3KOJIOTUYCCKH 1EIeCO00Pa3HOro OBEACHUS B OBITY M TPYIOBOM

ACATCIIbBHOCTU B LCJIAX COXPAHCHUA CBOCTO 300POBbA U Oprxcanmeﬁ HpPIpOI[HOfI Cpcabl;

— pa3BUTHE MOTHBALMU K 00YyUEHHIO, CIOCOOHOCTEN K CAaMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Hpoduis u

HaITpaBJICHHOCTU JadbHEUINEro O6y‘leHI/I}I.

OO0miee 4yMCIO YacoB, OTBEACHHBIX I M3YyUEHUS XHMHUU HAa YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi, coctaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kiacce — 68 yacoB

(2 gaca B HezemMIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC
IlepBoHaYa/IbHbIE XMMHYECKUE IOHATHUHA

[Ipenmer xumuu. Posib XMMUUM B )KU3HU 4YEJIOBEKAa. XUMHS B CUCTEME HayK. Terna u BemecTna.
dusnueckre CBOMCTBa BelleCTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTHEe 0 MeTomax MO3HAHUS B

xumuu. Yncreie BemecTBa u cMecu. CrocoObl pa3/ieneHus: CMeceii.

ATOMBEI U MOJICKYIJIBI. Xumuueckue 35eMeHTbl. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB. HpOCTBIe u

CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJIHpHOC YUC€HUC.

XuMuueckas Q)opMyna. BaneHTHOCTE, aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coCTaBa BCHICCTB. OrHocurenbHas aroMHas Macca. OTHOCHTEIbLHAS MOJICKYJIApHAass Macca. Maccopas

J0JI 1 XUMHUYCCKOI'O 3JICMCHTAa B COCANHCHHUH.

KomnuectBo BelecTsa. MoJib. MOJ'IHpHaH Macca. B3aumocBs3b KOJIN4YCCTBA, MAaCChbl M 4HCJIa

CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacu€rsl o hopmynaM XMMUYECKUX COETMHEHUH.

duznyecKkue 1 XMUMUYECKHE SBJICHUS. XUMHUECKas peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUS
Macchl BelecTB. XUMHMUYeckue ypaBHeHMs. Knaccudukanus XMMHYECKHX peaknMi (coeanHeHwus,

pa3ioXKeHus, 3aMellleHus, OOMeHa).
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCYAOH, MpaBWIaMH pabOThl B JIA0OpAaTOpUU U TpUEMaMU
oOparieHus ¢ 1abopaTopHbIM 000PYI0BAHUEM, U3YUCHUE U ONMHCaHUE (PU3NYECKUX CBOMCTB 00pa3IoB
HEOPraHUYEeCKHX BeIIeCTB, HaOmoeHne (Pu3nyeckux (TUTaBJICHHE BOCKA, TasHUE JIbJa, pacTUpaHUE
caxapa B CTyNKe, KHIIEHHE W KOHJCHCAIUS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKATHBAHHE
MEIHOMU MPOBOJIOKH, B3aMOJICHCTBHE MeJa C KUCIIOTOM) SIBIEHUI, HAOII0IeHIE U OMTHCaHKE IPU3HAKOB
MIPOTEKAHUS XUMUIECCKHIX PEaKITUH (pa3liokeHNe caxapa, B3aUMOACHCTBHE CEPHOU KHCIIOTHI C XJIOPHIOM
Oapusi, paznoxenue ruapokcuaa meau (I1) mpu HarpeBanun, B3anMoIeHCTBHE JKelie3a C pAaCTBOPOM COJIH
mean (II), w3yueHume cmocoOOB pasleneHuss CMeceil: C TIOMOIIbI0 MAarHurta, (QUIBTpPOBaHUE,
BBITIAPUBAHUE, TUCTUILIAIMS, XpoMaTorpadus, MpoBeIeHNUE OYUCTKH MTOBAPEHHOM COJIH, HAOMIOACHHUE U
OIMCaHHE PE3YNIbTATOB TPOBENECHHSI OTBITA, MIUTFOCTPUPYIOMIETO 3aKOH COXPAHEHUSI MAcChl, CO3aHNE

Mozeliel MOJeKy (IIapOCTEePKHEBBIX).
Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopony — 3J€MEHT M MPOCTOE BEHIECTBO.

Haxoxnenue kucinopona B mpupoje, (U3MUYecKHe M XHMHUYECKHE CBOMCTBA (pEakIH TOPEHUs).



Oxcunpl.  Ilpumenenune kuciopoma. CrnocoObl moMydeHHsT KHCIOpoAa B jabopaTopuud U
IpOMBIIIIEHHOCTH. KpyroBopor kucimopoga B mpupone. O30H — amioTponHas MOIUBHUKAIH

KHCIIOpO/1a.

TermnoBoil 3ddekr XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHs, 0JK30- H
SHAOTEPMUUYECKUE peakLuu. TOIIMBO: yrojb U METaH. 3arps3HEHUE BO34yXa, YCUICHNE TAPHUKOBOTO

a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BeuiecTBo. HaxoxaeHne Bogopoaa B Npupoje, GU3NUecKue u

XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CLIOCOObI monydyeHus. Kucmotsl u conu.
MoutsipHblii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Boxa kak pacrBopurens. PactBopbel. HaceleHHble H
HEHaCBILICHHBIE PacTBOpBL. PacTBOpUMOCTB BemiecTB B Boje. MaccoBasi 10Js BELIECTBA B pacTBOPE.
Xumunyeckue cpoiictBa Boabl. OcHoBaHusA. Ponb pacTBOpOB B NIpUpOJE W B JKU3HM YEIOBEKa.

Kpyrosopot Bozbl B ipupojie. 3arps3HeHre NPUPOAHbIX BO. OXpaHa U OYMCTKA MPUPOJHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuabl.  Knmaccudukanwst  OKcHIOB:
coneoOpa3ymomue (OCHOBHbIE, KHCIOTHBIE, amOTepHble) U HecoieoOpasyromue. HomeHnkmarypa

OKCHUIOB. dusznyeckne U XMUMHUUECKIE CBOMCTBA OKCHJOB. HonyquI/Ie OKCHIOB.

OcHoBanmsi. Knaccudukanuss ocHOBaHWW: MIENOYM W HEPACTBOPUMBEIC  OCHOBAHWUSI.

Homenkiatypa ocHoBaHni. PU3HUECKUE M XUMUYECKHAE CBOMCTBA OCHOBAaHUM. [loirydeHre OCHOBaHHU.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucior. @u3nyeckue U XHUMHUYECKHE

cBoricTBa KUCHoT. Pan akruBHoctu metamuioB H. H. bekerosa. [lonmyuenue Kucior.
Conu. Homenknarypa coneit. @usnueckue 1 XuMuiyeckue cBoiictpa conel. [loaydenue conel.
I'eneTnueckas CBsA3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCIUHEHUN.
Xumuueckuii Ixcnepumenm:

Ka4eCTBEHHOE OIpENIeICHue COAEp)KaHUsl KUCIOpoJa B BO3AyXe, MOJIY4YEeHHE, cOOMpaHwe,
pacro3HaBaHMe U U3y4YE€HUE CBOWCTB KUCIOPO/a, HAOII0JeHHE B3aMMO/ICHCTBHSI BEILIECTB C KUCIOPOIOM
Y YCJIOBHSI BOSHUKHOBEHHS U MPEKpaIeHus: TopeHus (1oxapa), 03HaKoMJIEHHE ¢ 00pa3liaMu OKCHJIOB U
ONMCaHWE WX CBOWCTB, IOJIyUYeHHE, COOMpaHWe, PaclO3HABaHWE M HW3yYEHHE CBOWCTB BOJOpOJA
(ropenue), B3aumomelctBue Bojgopona c¢ okcupom wmeau (II)  (Bo3moxkHO wHcmonb3oBaHHE
BUJIEOMATEpPHAJIOB), HaONOJeHHEe OOpa3loB BELIECTB KOJIMYECTBOM 1 MoOnb, HCCIeOBaHHE
0cOOEHHOCTEeH pacTBOPEHUs BEILECTB C Pa3jIMYHON PAaCTBOPHUMOCTHIO, NMPUTOTOBJIEHUE PACTBOPOB C
ONpeAeIEHHON MacCOBOWM J0JIEM pAacTBOPEHHOIO BEIIECTBA, B3aWMOJICMCTBHE BOJBI C METaIaMU
(HaTpueM ® KanbIleM) (BO3MOXKHO HCITOJIb30BAaHHWE BHJICOMATEPHAIOB), HWCCICIOBaHHE OO0pPa3IoB

HCOPraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, HHGHIOILCHI/IG HU3MCHCHHA OKPACKHW HWHIAUKATOPOB B



pacTBopax KHUCIOT M LIenoded, u3ydeHue B3zaumonenctusa okcunga menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJUIAMM, PEaKLU! HEUTpalU3aluy, IOJy4eHHE HEPACTBOPUMBIX OCHOBAHUMU,
BBITCCHEHHE OJTHOTO METaJlla APYTUM U3 PACTBOPA COJIU, PEILICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME

«Baxnennme Kiaaccbl HEOPraHUYECKUX COCIUHEHUN».

Hepuoauveckuii 3axkon u Ilepuogmueckass cucrema xumMuyeckux 3iemenros /I, H.
MenneneeBa. CtpoeHue aroMoB. XHUMHYeECKasi CBA3b. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

HepBLIG IIOIIBITKH KJIaCCI/I(l)I/IKaLII/II/I XUMHYECKHUX 3JIeMEHTOB. IloHsaTHEe O rpynmnax CXOAHBIX
9JICMCHTOB (H_ICJ'IO‘IHI)IC U IICJIOYHO3EMECIIBHBIC MCTAJLIbl, T'aJIOI'CHbI, MHCPTHBIC raSBI). 9.]'[6M€HTBI,

KOTOpbIe 00pa3yroT aM(pOTEpHBIC OKCUIBI U TUIPOKCHUJIBL.

Ilepnonnueckuit 3akoH. [lepnoanueckas cucrema xuMmudeckux uieMeHToB J1. . Menaeneesa.
KopoTtkonepuoanas u jyimHHonepuoaHas popmsl [leproanueckoit cucTeMbl XMMUYECKUX 2JIeMEHTOB /1.
U. Menpneneea. [lepuoas! u rpymmnsl. @U3NUECKUil CMBICI MOPSAIKOBOIO HOMEPa, HOMEPOB MEPUOA U

IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sjep. M3oronbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0osoyek aroMoB nepBbIX 20 xuMudeckux 31aemenToB Ilepuonnueckoit cuctemst /1. . Menneneena.
XapakTepucTUKa XMMHUYECKOTo 3JeMEHTa Mo ero mnojnoxeHuto B [lepuonmueckoit cucreme JI. U.

Menneneesa.

3aKOHOMepHOCTI/I HN3MCHCHHA paanuyCa aTOMOB XHUMHYCCKUX 3JBJIECMCHTOB, MCTANIMUYCCKHUX H

HEMETAJUIMYECKUX CBOMCTB IO IPYINaM U MEPUOIaM.

3HaueHue Hepno;mquIcoro 3aKOHa " HepHOJII/I‘ICCKOﬁ CHCTCMBI XUMHNYCCKHX 5JICMCHTOB JIJIsA

pa3BuTHS Hayku U npakTuku. [. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumnuaeckasi cBsi3b. KoBanieHTHas (MOJIsIpHAst ¥ HEMOJIAPHAS) CBS3b. DIIEKTPOOTPUIIATEIILHOCTh

XUMHYECKHUX 2IEMEHTOB. FloHHAs CBS3b.

Creneup okucicHus. OKHCIUTEIBHO-BOCCTAHOBUTCIHHEIC pCaKkmuu. HpOI_ICCCLI OKHCJIICHHUA U

BoccTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.
Xumuueckuii IKCnepumenm

u3ydeHre o0pa3lloB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THIPOKCHIA [IMHKA C
pacTBOpaMH KHUCJIOT M IIEJIOYEN, TPOBENCHHUE ONBITOB, WIIIOCTPUPYIOIIHUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pa3ioKeH!s, COSTUHEHMS).

Mesicnpeomemmuuie cea3u



Peanu3zanus MexXnpeIMETHBIX CBSA3EH MPU U3YYEHUU XUMUU B 8 KJIACCE OCYILECTBIISIETCS Yepe3
UCTOJb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAy4YHBIX TIOHATHH, TaK ¥ MOHATUH, SBISIOMINXCS

CUCTCMHBIMU IJId OTACIIBHBIX NPCAMETOB CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OO01mue ecTecTBEHHO-HAyYHbIC TOHSTHS: HAay4YHBIH (DaKT, TUTIOTE3a, TCOPHsI, 3aKOH, aHAaJW3,
CUHTE3, KIacCU(PUKAIUs, MEPUOJUIHOCTh, HAOIIOIEHUE, IKCIEPUMEHT, MOICTUPOBaHNE, U3MEPEHHE,

MOACIb, ABJICHUC.

®dusnka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJI, H3OTOIIbI,
PaIMOAaKTUBHOCTH, MOJICKYJIa, SJICKTPUUECKUAN 3apsij], BEIMIECTBO, TEIO, 00BEM, arperaTHOe COCTOSTHUE

BEIIECTBA, a3, PU3NUYECKUE BEIIMUUHBI, SIMHUIIBI U3MEPEHUs, KOCMOC, TUIaHEeThI, 3BE3/161, COITHIIE.
buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpANbI, TOPHBIE MOPOAbI, MOJE3HbIE UCKOMaeMble,

TOIUIMBO, BOJIHBIE PECYPCHI.
9 KVIACC
BemecTBo M XMMHYECKas peaklus

Ilepnonnueckuit 3akoH. [lepnoanueckas cucrema xuMmudeckux uieMeHToB J1. . Menaeneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kalus, KalblMsl M KX COEAVWHEHMH B COOTBETCTBUU C TIOJOKEHHUEM DIEMEHTOB B

[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.

CTpOGHI/IG BCIICCTBA: BUJbI XHUMHYSCKOM CBS3H. THIIBI KPHUCTATININYCCKUX peHIéTOK, 3aBHUCUMOCTD

CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKON CBSI3H.

Krnaccudukanust 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIEeCTB. X UMUUECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K pa3IM4YHbIM KJIACCAM HEOPraHMYECKUX COEAUWHEHHM, TEHETHYeCKas CBS3b

HCOPTraHNYCCKUX BCIICCTB.

Knaccudukanus XUMHUYECKUX peakUuil MO0 pa3Iu4HbIM IpU3HAaKaM (TI0 YHUCIy M COCTaBYy
Y4acTBYIOUIMX B pEeaklUU BEUIECTB, MO TEIIOBOMY 3(P(eKTy, M0 M3MEHEHUIO CTEleHEeH OKHCIIEHUs
XUMHUYECKHX 3JIEMEHTOB, IO OOPAaTUMOCTH, MO y4YacTUIO KaTajlu3aropa). DK30- M JHIOTEPMHUYECKHUE

pC€aKkuuu, TCPMOXUMHUYCCKUEC YPAaBHCHUA.

[TonsiTue o ckopocTH XumHuueckodl peakuuu. I[loHsTHe 00 0OpaTUMBIX M HeoOpaTHMBIX
XUMHUYECKHUX peakuusx. IIoHATHE O TOMOTEHHBIX U IeTepOreHHbIX peakuusax. [loHsaTue o karamuse.
[lonsTie 0 XxMMHYECKOM paBHOBeCHU. PAKTOPBI, BIUAIOIIAE HA CKOPOCTh XMMHMUYECKON PEAKIUH U

IMOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS.



OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH, O3JCKTPOHHBIM  OallaHC  OKUCIIUTENBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBleHUE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI

C UCIIOJIB30BAHUCM MCTOA DJICKTPOHHOT'O Oaanca.

Teopust 3IEKTPONUTUYECKON AMCCOLMALMM. OJEKTPOJIUTBI U HEINEKTPOJINThl. KaTHOHBI,
aHMOHBI. MeXaHM3M JUCCOLMALMU BEIIECTB C PA3IMYHBIMU BUIAMH XUMHUYECKOM cBsi3U. CTeneHb

nuccouuanu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakumu woHHOrO OOMEHa. YCIIOBUSI NMPOTEKAHUS pPEAKUUWHd HOHHOTO OOMEHa, IOJIHBIE U
COKpalI€HHbIE HOHHBIE YpaBHEHMs peakuui. CBoilcTBa KHCIIOT, OCHOBAaHHMH M COJE€H B CBETe
IIPEJCTAaBICHUN 00 3JIEKTPOIUTHYECKON nucconuanuu. KauecTBeHHble peakiuu Ha HOHBL. [loHsTHE O

TUAPOIIU3E COJICH.
Xumuueckuit IKcnepumenn:

03HAKOMJICHHE C MOJENSIMU KPUCTANINYECKUX PEHIETOK HEOPTaHUYECKHX BEIECTB — METAJIIOB
1 HeMeTauioB (TpaduTa U aamasa), CI0KHBIX BEIIECTB (XJIOpUIa HaTPHsl), UCCIETOBAHHE 3aBUCIMOCTH
CKOPOCTHM XHMHYECKOM pEeaKkmuu OT BO3IACUCTBUS  paA3IMYHBIX  (PAKTOPOB, HCCIIEOBAHUE
AEKTPOIPOBOJIHOCTH PAcTBOPOB BELIECTB, Ipoliecca JIUCCOLMALMM KUCIOT, ILIeNo4Yed U cojel
(BO3MOKHO HCHOJIb30BAaHUE BUICO MATEPHANIOB), MPOBEACHHUE OMBITOB, WILTIOCTPUPYIOUINX MPU3HAKH
MPOTEKaHUs peakluidi HOHHOTO oOMeHa (0Opa3oBaHHE OcajKa, BbIAEICHHE raza, 00pa3oBaHUE BOJbI),
OTBITOB, WJUIIOCTPUPYIOLIUX TPUMEPHl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (ropeHue,
peakuuu passIoKEHUs, COEAMHEHMsI), paclno3HaBaHHE HEOPraHMYECKHX BEIIECTB C IOMOIUIbIO

Kau4CCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCIHICHHUEC SKCIICPUMCHTAJIbHBIX 3aaa4.
HemeTanabl u ux COCIMHCHMU A

OO0mrast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETEHU
okucieHus. CtpoeHne u Gpu3nvYeckue CBOMCTBA MPOCTHIX BEIIECTB — IaJIOr€HOB. XUMHUECKUE CBOICTBA
Ha TpuMepe xjopa (B3aMMOJEHCTBHE ¢ MeTaljlaMH, HEMEeTallaMH, IIelo4amH). XJIOPOBOAOPO.
ComnsiHast KucinoTa, XMMUYeCKHE CBOMCTBA, MTOJIy4eHHE, TpUMeHeHue. JleificTBHe XJ1opa U XJIOpOBOI0po/ia

Ha OpraHu3M 4YesioBeKa. BaxkHelne XJI0puapl U UX HAXOXKIEHUE B IPUPOJIE.

O6mass xapaktepuctuka 3ieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUsi aTOMOB,
XapaKTepHble cTeneH okucieHus. CTpoeHue U pu3nYeckue CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOa
U cepbl. AJITOTPOITHBIE MOAU(UKAIIMN KUCIIOPOJIa U cepbl. XMMUYECKHe CBoWcTBa cepbl. CepoBO10pO,
CTpoeHue, (PHU3NUECKue M XMMHUYecKHe cBOicTBa. OKCUABI Cepbl KaK IMPEICTaBUTEIM KHUCIOTHBIX
okcuioB. CepHast KMCIIOTa, (PU3MUECKHE U XUMUYECKHe CBOMCTBA (00IIMe Kak MpeAcTaBUTENs Kiacca
KHCIIOT M crHenuduueckue). XUMUYECKUE PEaKIiH, JIeKallue B OCHOBE MPOMBIIUIEHHOTO Crocoda
MoJy4eHus: cepHO KUCHOThl. [Ipumenenue cepHoil kuciotel. Conu CepHOU KUCTOTHI, KaueCTBEHHAs

peaknus Ha cynabdaT-uoH. HaxoxeHue cepbl 1 e€ COeIMHEHH B IPUpoJie. XUMUYECKOE 3arpsi3HeHHE



OKpYKaloIel cpeabl COCTUHEHUSIMH Cepbl (KHCIOTHBIE MO, 3arpsi3HEHUE BO3JyXa M BOJOEMOB),

CIIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmast xapakTepucTuka 3i1eMeHTOB VA-rpynnbel. OCOOEHHOCTM CTPOEHHs aTOMOB,
XapaKTepHbIe CTENEHU OKHUCICHUS. A30T, paclpOCTpaHEHUE B MPHUpOJE, (PU3NYECKHEe M XMMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (pu3HYeCKHe M XUMHUYECKHE CBOMCTBA,
nojydyeHue u npuMmeHeHue. Coiau aMMOHMS, UX (U3UYECKUE U XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakuus Ha HMOHBI aMMOHHA. A30THas KHUCIIOTa, €€ IOoJlydyeHHue, (usnueckue u
XHUMHAYECKHE CBOWCTBA (00IIMe Kak MpeACTaBUTENs Kilacca KUCIOT U cnenududeckue). Mcnonb3oBanue
HUTPATOB U COJIEM aMMOHHUS B KAadeCTBE MMHEPAIbHBIX YNOOpeHMH. XHMMHUUYECKOE 3arps3HEHHE
OKpy’Karollel cpelbl COSAMHEHHSIMM a30Ta (KUCIOTHBIE IOKIH, 3arpsS3HEHHE BO3/yXa, IOYBBI U
Bog0éMOB). Docdop, ammmorponHbie Mogudukauu docdopa, GU3NIECKue ¥ XUMHUYCCKHE CBOMCTBA.
Oxcun docdopa (V) u dochopnas kucinora, HuU3NYEeCKHe W XUMHUYECKHE CBOMCTBA, MOIy4YCHHE.

Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OO6mass xapaktepuctuka »djeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHCIEHUS. YTIEPOJ, aUIOTPONHble MOAU(UKALNU, PACHPOCTPAHEHUE B
npupoje, (Gpu3MYecKrue M XHUMHYECKHE CBolicTBa. AncopOuwmsi. KpyroBopor yriepoga B MpUpPOIE.
Oxcuael yriepona, ux (U3NYECKUE W XHUMHUYECKHE CBOWMCTBA, JICWCTBHE HAa JKUBBIC OpPraHU3MBI,
MOJIy4eHHUe U MPUMEHEeHUe. DKOJOoTru4YecKe mpooiieMsbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV), runoresa
rI100ambHOTO TOTETUICHUs] KJIMMara, MapHUKOBBIM S(dexT. YroiapHas kucioTa W e€ colu, HuX
¢u3nyueckre U XMMUYECKUE CBOICTBA, TOJIyYeHHe U npuMeHeHne. KauecTBeHHas peakuys Ha KapOoHaT-

noHkbl. Mcnons3oBanue Kap6OHaTOB B 6LITy, MCIAUIHUHE, TIPOMBIIIJICHHOCTH U CCJILCKOM XO035ICTBE.

[TepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUX yriiepoaa (MeTaH,
9TaH, OJTWJIEH, aleTWIEH, »3TaHOoJl, TIJIMIEpPUH, YKCycHas Kuciaora). IIpupoaHble HCTOUHUKU
YTI€BOI0POAOB (Yrojb, IPUPOIAHBIN a3, HePTh), IPOAYKTHI UX NepepadoTKH (OEH3UH), UX POJIb B OBITY
U IPOMBIIIUIEHHOCTH. [ToHsATHE 0 OMOIOTHYECKH BayKHBIX BEIIECTBAaX: )KUPax, OeNKax, yriaeBogax — U ux

POJIK B )KU3HHU YCJIOBCKA. MaTepI/IaHI)HOG CANHCTBO OPraHNYCCKHUX U HCOPraHNYICCKHUX CO€I[I/IH€HI/II\/JI.

Kpemuuii, ero ¢pusznyueckue 1 XMMHYECKHUE CBOMCTBA, MOdyyeHHe U npuMeHeHue. CoequHeHs
KpeMHUs B mpupojge. OO0mue npexacraBieHuss o6 okcuae kpemHus (IV) m kpemHueBOW KucioTe.
CunMkatel, UX UCIOJIBb30BaHUE B OBITY, B IPOMBILIUIEHHOCTH. BaskHeilue cTpouTenbHble MaTeprabl:
KepaMHKa, CTEKJIO, IIeMEeHT, OeToH, kene300eToH. I[IpobOraembl 0€30MacHOTO HWCIMOJIB30BAHUS

CTPOUTCIIbHBIX MATCPUAJIOB B MMOBCEOHEBHOM KU3HU.
Xumuueckuii IKCnepumenm

n3ydeHue oO0pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, MPOBEICHHE
KAueCTBEHHBIX pEaKIWid Ha XJIOPUI-WOHBI W HAONIOACHHE NPU3HAKOB WX MPOTEKAHHS, OIIBITHI,

oTpaxkamue (U3NYECKUe M XUMHUYECKHE CBOWCTBA TaJOrC€HOB W WX COCIWHEHUH (BO3MOXKHO



WCIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C oOOpa3lamMu XJIOPHIOB (TaJoreHUI0B),
O3HAKOMJICHHUE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUAMH (BO3MOKHO MCIOIb30BaHUE BUICOMATEPHAIIOB),
HabIo/IeHne mpolecca o0yriIMBaHMs caxapa Mo AeWCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KUCIIOTHI,
U3Y4YeHHE XUMUYECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIOTHI, MPOBEACHUE KaUeCTBEHHOM peaKinu
Ha cynb(haT-uoH U HaOJIroIeHUE TPU3HaKa €€ MPOTEKAaHUsI, O3HAKOMIICHHE C (PM3NIECKUMHU CBOHCTBAMU
a3ora, hocdopa 1 ux coenMHEHNH (BO3MOKHO HCIIOIB30BaHUE BHICOMAaTEPUAIIOB), 00pa3liaMH a30THBIX
1 (GochopHBIX yIOOpEeHHid, MoydeHHe, coOMpaHue, pacro3HaBaHHEe U M3YYEHHE CBOMCTB aMMMaKa,
MPOBEJICHUE KAueCTBEHHBIX peakUuid Ha MOH aMMOHHUA M (ochaT-MOH M U3YYEHHE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeEAbI0 (BO3MOYKHO
UCIOJIb30BAHNE BUICOMATEPHAIIOB), U3YUEHHE MOEICH KPUCTAIMUECKUX PEIIETOK anMasa, rpapura,
¢byniepeHa, 03HAKOMJICHHUE C MPOLIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTpOMCTBOM MpOTHBOrasa, IOJIyueHHEe, coOMpaHHe, paclio3HABaHUE U H3Y4YCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEIECHNE KaueCTBEHHBIX peaklMii Ha KapOOHAT M CHIMKAT-UOHBI U M3y4CHUE
MIPU3HAKOB UX IPOTEKAaHUS, 03HAKOMJIEHUE C MPOIYKIMEN CHIIMKAaTHON NPOMBIIUIEHHOCTH, PELIEHHE

SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BakHeHne HeMeTaulbl U UX COSUHECHUS».
MeTajibl M UX COeTUHEHUSA

O6Hla$[ XAaPAKTCPUCTHKA XMMHUUYCCKUX 3JICMCHTOB — MCTAJIJIOB Ha OCHOBAHUHU HX IIOJIOKCHHA B
Ilepuonuueckoil cucreme xumuueckux snementon Jl. M. MenaeneeBa u crpoenust atomoB. CTpoeHue
MeTaJuI0B. MeTamnueckas CBA3b U METaJUINYECKas KpUCTAIMUECKas peléTka. DIeKTPOXUMHYECKHI
psAa HampspDKeHHd MeTaiioB. Pu3nmyeckue M XMMHUYECKHE CBoWcTBa MeTayyioB. OOmue crnocoObl
MOJTy4eHHsT MeTaJIoB. [IoHATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTH UX OT KOPPO3HH.

Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHUM, OpOH3a) U X PUMEHEHHUE B ObITY M IPOMBILUIEHHOCTH.

[I{erounble MeTaiIbl: NOJIOKEHUE B Ilepronnueckoi cucreme xumudeckux snemeHTos [1. M.
MenzeneeBa, CTpPOEHHE UX aTOMOB, HaXOXKJEHHE B Npupoje. Puznyeckue 1 XuMU4Ieckue cBocTBa (Ha
npuMepe HaTpus ¥ Kaiust). OKCUIbl ¥ THAPOKCHU B HATPUS U Kanus. [IpuMeHeHne menoyHbIX MeTalIoB

U UX COEIUHEHUH.

[IlenoyHo3emMenbHBIE METAUIBl MarHWi W KajblMil: moJioxkeHue B llepumogmyeckoil cucreme
XUMH4YeCcKuX 251eMeHTOB [[. 1. Menaeneesa, CTpoeHUE UX aTOMOB, Hax0KJAeHUE B Ipupoae. Puznueckue
1 XMMHUYECKHE CBOMCTBAa MarHus M Kajublivsl. BakHelinne coequHEHUs Kaablus (OKCHJ, TUIPOKCHI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs.

Amomunuii: nonoxenue B Ilepuogumueckoit cucreme xumuueckux saemeHtoB . W.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKJIEHUE B mpupoac. PU3MYECKHME U XUMHUYECKUE CBOMCTBA

AJIFOMHHMUA. AM(i)OTepHLIe CBOMCTBA OKCHUAA U THApOKCHU A aJTlOMUHUA.



Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuueckux snementoB J[. . Menneneena,
CTpPOEHHE aroMa, HaxoxiaeHue B npupoae. dusnyeckue n XUMUYECKHE CBOMCTBA xkene3a. OKCuabl,

ruapokcuabl U conu xenesa (1) u xxenesa (I1), ux cocra, cBONCTBA U MOTYUYEHUE.
Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C 00pa3llaMd METAJUIOB M CIUIABOB, UX ()U3WYECKHMMU CBOWMCTBAMHU, M3Y4YCHHUE
pe3yabTaTOB KOPPO3UU METAUIOB (BO3MOYKHO HCIIOJIb30BAaHHE BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCHJIa KaJbI[Us M HATPUS C BOJOW (BO3MOXKHO HCIIOIH30BAHUE BHICOMATEPUAIIOB),
HCCIICIOBAaHNE CBOMCTB JKECTKOM BOJBI, IpoOIlecca TOPEHHS JKele3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMI Ha HOHBI: MarHHUS,
KaJIbIIMS, aTFOMUHMS, IMHKA, sxene3a (I1) u xxenesa (I11), meau (11), HaGnroaeHne 1 onMcaHue IPOLecCcoB
OKpalllMBaHUsl IUTAMCHM HWOHAMH HATPHS, KaJIuid W Kbl (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEPHAIIOR), KCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS U TUAPOKCUIA ITMHKA,

pelIeHne YKCIEPUMEHTAIbHBIX 3aa4 110 TeMe «BaykHel1e MeTalulbl U UX COEUHEHUS».
XuMus M OKpyxaouas cpeia

BemectBa u Marcpuajibl B MOBCCIHEBHOM JKM3HH YEIOBEKAa. be3omacHoe HCIOIb30BaHUE

BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ B 6I)ITy. HepBa;I nmomMouip MMpu XUuMHUYCCKHUX 0KOrax U OTpaBJICHUAX.

XUMHYECKOE 3arps3HEHHE OKpYXKaIoLIeH cpelpl (MpeaenapHas JOMyCTHMasl KOHLEHTpAaIUs

Bemiects, nanee — [1JIK). Ponb XxumMuu B pemieHnu 3K0I0THYECKUX MPOOIIeM.
Xumuueckuii IKcnepumenm:
u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).
Mestcnpeomemnnle ceasu

Peanu3zanus MexnpeaMeTHbIX CBA3EH MpU M3Yy4EeHUH XUMUU B 9 Kilacce OCYIIECTBIISETCS Yepes
UCTOJb30BAaHWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHbIX TIOHATHHM, TaKk W MOHATUH, SBJISAIOIINXCS

CUCTCMHBIMU IJId OTACIIBHBIX NPECAMETOB €CTCCTBCHHO-HAYYHOI'O TUKIJIA.

OO0mre ecTecTBEHHO-HAyYHbIC TOHSTHS: HAy4dHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CUHTE3, KIacCU(pUKaIUs, MePUOJUIHOCTh, HAOTIOeHIE, YKCIIEPUMEHT, MOJICIHPOBAHUE, U3MEPECHHE,

MO/JIETIb, SIBJIEHNE, TApPHUKOBBIN 3D PeKT, TEXHOTIOTUsl, MaTepHAaIbI.

®uszuka: Marepusi, aroMm, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUI, HW30TOIMbI,
PaarOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUMN 3apsll, MPOBOJHUKH, MOJYIIPOBOAHUKH, TUIICKTPUKH,
(hOTOAIEMEHT, BEIIECTBO, T€NO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTH,
KpUCTAJUTMYECKasi peméTKa, CIUIaBbl, (DU3WYECKUE BEIMYUHBI, C€IUHUIBI W3MEPEHHS, KOCMHYECKOE

IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.



Buonorusi: ¢orocunres, napixaHue, Ouocdepa, 3KOCHUCTEMa, MHUHEPAJbHBIE YHOOpEHHUS,

MHKPOIJIEMEHTEI, MAKPO3JIECMECHTEI, ITUTATCIIbHBIC BEIICCTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpANIbI, TOPHbIE MOPOAbI, MOJIE3HBIE HMCKOMAeMBbIE,

TOIINIMBO, BOAHBIC PECYPCEHI.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yAbTAThI OCBOCHHUS MPOTPAMMBI OCHOBHOTO 00IIIETO 00pa30BaHMs JOCTUTAIOTCS
B X0/i¢ 00y4YeHHUSI XUMHMU B €JUHCTBE Y4€OHON M BOCHHUTATEIbHOM JEATENIbHOCTH B COOTBETCTBUH C
TPaJULIUOHHBIMU DPOCCUMCKUMHU COLUOKYJIBTYPHBIMA M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBWJIaMH ¥ HOPMAaMH TIOBEACHUS M CIIOCOOCTBYIOT MpoIeccam

CaMOIIO3HaHUs, CaMOPa3BUTHUA U COIUAIM3alli1 06y11a101111/1x0}1.

JInyHOCTHBIC PE3YJIbTAThI OTPAKAOT TOTOBHOCTDH 06y‘laIOH_[I/IXC${ PYKOBOACTBOBATHCA CHUCTEMOM
IIO3UTHUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ H paCclIMpPCHUC OIIbITAa ACATCIbHOCTHU Ha eé OCHOBC, B TOM 4HCJIC

B YaCTH:
1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAy4YHOMY
HaCJIEIUI0, TOHMMaHUs 3HAaYeHHs XMMHUECKON HayKHU B )KU3HU COBPEMEHHOTI'0 00I11€CTBa, CIIOCOOHOCTH
BJaJIeTh JOCTOBEPHON HH(popMalMel O TMepeloBbIX JOCTHKEHHMSIX M OTKPBITHUSX MHPOBOH U

OTEUECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpONCTBE MUpa U OOIIECTBA;
2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COIIMANBHBIX HOPMaX U MPaBUIIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOW, Yy4eOHOMCCIIEI0BATEIbCKOM,
TBOPYECKOM U IPYTUX BUIAX JEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JAEATEIHHOCTH
MIPH BBITIOJIHEHUU YYEOHBIX, TO3HABATENBHBIX 3aJ1a4, BBIMOJTHEHHH XHUMHUYECKHUX JKCIEPUMEHTOB,
CO3/IaHUU y4EOHBIX TIPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHHUIO U B3aMMOIIOMOIIH B TIPOIECCE ITOM
yqe6H0171 JCATCIIbHOCTH, TOTOBHOCTH OIICHUBATDH CBOE MOBEACHHUEC W IOCTYIIKH CBOHMX TOBapHIHeﬁ C

MO3HIIUHM HPABCTBEHHBIX M MTPABOBBIX HOPM C Y4ETOM OCO3HAHUS MMOCIECTBUIN MOCTYITKOB;
3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PCHUCCKHUE MPCACTABICHUA O BCIUICCTBE U XHUMHYICSCKOM pCaKknun, COOTBETCTBYIOIIHE

COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKHU U COCTABJIAIOIIUC OCHOBY JIA TIOHUMAaHUA CYIITHOCTH HaquOﬁ



KapTUHBI MUpa, MPCACTABICHHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA MPUPOABI, B3AUMOCBA3IAX

YeJoBeKa C MPUPOIHON CPesloi, O pOJIU XMMHUU B O3HAHUM ATUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HANPABJICHHbIC HA IIOJYYEHHE HOBBIX 3HAHMM 10 XUMUH,
HeoOXomuMbIe Il OOBSCHEHUS HAONIOJaeMbIX TMPOIECCOB W  SBICHUH, MO3HABATEIILHOM,
MH()OPMAIIMOHHONW M YUTATENBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOW pabOTHI C
y4eOHBIMH TEKCTAaMH, CIPaBOYHOM JUTEpaTypol, JOCTYNHBIMH TEXHHUUYECKUMU CpPEICTBAMU

MH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOY4YEHHIO U II03HAHUIO, JIIOOO3HATEIbHOCTb, I'OTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHMI0, IPOEKTHOH U HCCIIEAOBATENILCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY

HaIIPaBJIEHHOCTH U YPOBHS O0y4YEHHS B ajbHEHIIEM;
4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH XU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 *KU3HU, OCO3HAHUE TMOCIEICTBUI U HEMPUITHE BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypeHUs), HEOOXOIMMOCTH COOJIONEHUS TpaBui O€30MacHOCTH TIpH

oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;
5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTHIECKOMY U3YUYCHUIO podeccuii U Tpyaa pa3InaHoTo Poja, YBaKECHUE K TPYAY
U pe3yabTaTaM TPYJOBOU JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HAHUHN 110
XMMHHU, OCO3HAHHBIA BHIOOp HMHIMBUAYAJIBHOW TPAaeKTOPUHM IMPOJODKEHUS 00pa3oBaHMsS C YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX HHTEPECOB M MOTpeOHOCTEH,
yCHemHo mnpoecCHOHATbHON NEATEIbHOCTH W Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTb

aIalTUPOBATHCA B MPo(ecCHOHAIBHOM cpefie;
6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

HKOJIOTMUYECKH 1IeTIECO00pa3HOe OTHOLICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIie, OCHOBE
e€ CyIIeCTBOBAaHMsI, TOHUMAHUE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (DH3WYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHHUE IIEHHOCTH
coOroieHHsl paBuil 0e30MacHOro TOBEIEHUsl MpU paboTe ¢ BElIeCTBaMHU, a TAKKE B CHUTYyalMsX,

YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHATh 3HAHMUS, IMOJIydaeMble NMPU MU3YUYEHUU XMMHH, Ui pelIeHUs 3ajad,
CBA3aHHBIX C OKPYKAOLIEH IPUPOJHON CPEOM, NI MOBBIIMICHHUS YPOBHS SKOJOTHUYECKON KYJIBTYpHI,
OCO3HAHMS TJ00AJIBHOTO XapakTepa SKOJIOTHYECKHX IMPOoOJIeM M MyTel WX peleHHs MOCPEACTBOM
METOJ0B XMMHH, DKOJOTMYECKOIO MBIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IIO3HABATEIIBHOU,

KOMMYHUKATUBHOU U COLIMAJIBHON ITPAKTHUKE.



METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX pe3yJabTaTOB BBIACHSAIOT 3HAuYUMble [  (POPMHUPOBAHUS
MHUPOBO33pEHUS O0ILEHAYYHbIe IOHATHUSA (3aKOH, TEOpHs, IPUHLIUI, TMIIOTE3a, GaKT, CUCTEMA, ITpoLece,
HKCHEPUMEHT U JAPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeaMETax H
MO3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IIETIOCTHONW HAyYHOU
KapTMHE MHUpa, M YHUBEpCcaJbHble y4yeOHble JeicTBUA (IIO3HABaTElIbHbIE, KOMMYHMKAaTHBHBIE,
peryiasTUBHbBIE), KOTOpble obOecrnedynBaroT (OPMUPOBAHME T'OTOBHOCTH K CaMOCTOSITEIbHOMY

IJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETLHOCTH.
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBu:

YMCHUA UCIIOJIB30BATh HpI/IéMH JIOTUYCCKOI'0 MBIIIJICHUS IIPpU OCBOCHHUH 3HAHUU: PaCKpPLIBATh
CMBICIT XUMUYECKHUX ITOHATHI (BBII[GJ'ISITB HUX XapaKTCPHBIC IMPU3HAKH, YCTAHABJINBATH B3aMMOCBI3b C
ApyruMu HOHHTI/IHMI/I), HCIIOJIB30BAaTh IIOHATHUA OJIA 00BSACHEHHS OTACJIIBHBIX (I)aKTOB n HBJICHPII;'I,
BI)I6I/IpaTI) OCHOBAHUA U KPUTCPHUU OJIA Knaccmbmcaupm XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ,
YCTaHaBJIMBATh MPUYUHHO-CICACTBCHHBIC CBA3HU MCKIAY 00BEeKTaMu HU3Yy4YCHUA, CTPOUTH JIOTMYCCKUC

pacCyxacHu-d (I/IHI[}/KTI/IBHI)Ie, ACOYKTHUBHBIC, 110 aHaHOFI/II/I), JCJIaTh BBIBOABI U 3aKJIIFOUYCHU A,

YMEHHME NPUMEHATHh B IIPOLECCE IO3HAHHUS MOHATHS (IIPeIMETHbIE U MeETalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENM, MHCIIOJIb3yeMble B XHMHH, MpPeoOpa3OBbIBaTh IIMPOKO
IpPUMEHSIEMbIE B XUMHM MOJIENbHbIE MPEJCTaBICHUs — XMMHUYECKUH 3HaK (CHMMBOJI 3JEMEHTa),
XUMHYeckas (GopMyiia U ypaBHEHHE XMMHUYECKOW pEakLUu — MPHU PEeLIeHUH y4yeOHO-TT03HaBaTeIbHbBIX
3a1a4, ¢ y4€TOM OSTHUX MOJECIBHBIX IIPEACTABICHUI BBIABIATH M XapaKT€pPU30BATh CYIIECCTBEHHBIC
MPU3HAKKA M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U XMMHUYECKHX PEaKlUi, BbIBISTH OOIIME
3aKOHOMEPHOCTH, NPUYMHHO-CIEJCTBEHHBIE CBS3M W IPOTUBOPEUYUS B M3y4aEMBIX IIpoLeccax H

SABJIICHUAX.
Bba3oBbIe nccienoBarenLCKue AeliCTBUA.

YMCHHUEC UCIIOJB30BATH IMOCTABJICHHLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUS, 4 TAKIKC B
Ka4e€CTBE OCHOBBI JJIsA (bOpMI/IpOBaHI/ISI THUIIOTE3bI II0 IIPOBCPKE IMPABUIBHOCTH BBICKA3bIBACMBIX

CYKJICHU;

OpUOOpEeTEeHUE OMbITa MO I[UIAHUPOBAHWIO, OPTaHM3AIlMM W MPOBEICHUI0 YYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHUE HaOIIoAaTh 3a XOJOM IIpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3yibTaT, (GOpMyIHpOBaTH OOOOIIEHUS W BBIBOJABI 1O pe3yibTaTaM IMPOBEAEHHOTO OIIBITA,

UCCIIEIOBaHMs, COCTABJIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ nnopmanmeii:



yMEHHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO pa3IMYHBIX BUIOB U
¢dbopM mpencTaBiEHUs, TOJYYAaEMYI0 U3 pPa3HBIX HCTOYHHMKOB (HAYYHO-TIOMYJSApHas JUTepaTypa
XMMUYECKOTO COJIEpKaHMs, CIIPaBOYHbIE MOCOOMs, pecypcbl MHTepHeTa), KpUTHYECKH OLICHMBATh

MIPOTUBOPEUYUBYIO H HEJJOCTOBEPHYIO HH(POPMAITHIO;

yYMEHUE TPUMEHSTHh PAa3IMYHBIE METOJbl U 3alpoChl NMPHU MOUCKEe U oTOOpe MHPOpMaLUU U
COOTBETCTBYIOLIMX JaHHbBIX, HEOOXOAMMBIX MJIS BBINOJHEHUS Y4YeOHBIX M IO3HABATEJIBHBIX 3aJay
OINpeNIeJIEHHOrO THUMA, NpUOOpeTeHHe OmblTa B 00JacCTH HUCHOJIb30BaHUS HMH(DOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOIMH, OBJAJCHUE KYJIbTYpPOHM AaKTUBHOI'O MWCIIOJIb30BAHUSA Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSATEIIHO BRIOMPATh ONTUMANIbHYIO (hOopMy MpeacTaBiIeHnss HHPOPMALIUU U
WUIIOCTPUPOBATh peIlacMble 3a/add HECIOKHBIMU CXEMaMH, JuarpaMMamH, APYrumMu (popmaMu

rpa@uKu U UX KOMOMHAIUSIMU;

YMEHHME MHCIIONb30BaTh M aHAJM3UpOBaThb B IIpolecce Y4YeOHOM U UCCIIe0BATEIbCKOM
JEeSATSILHOCTH WH(GOPMAITUIO O BIHMSHHHM MPOMBIIIJICHHOCTH, CEIBCKOTO XO3SICTBA M TPAHCIIOPTA Ha

COCTOSIHUE OKPYKAIOLIEH IPUPOIHON CPEbI.
KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHHMsI 33/1aBaTh BOMPOCHI (B XOJ€ nuanora u (Win) AUCKYCCHUHU) MO CYIIECTBY 00CYXIaeMoii

TEMBI, (bOPMy.]II/IpOBaTI) CBOM NPCAJIOKCHUA OTHOCHUTCIIBHO BBIITOJIHCHUA HpeI[JIO)KeHHOﬁ 3aJa4u,

YMEHHMSI MPE/ICTaBIATh MOJYYEHHbIE PEe3yJIbTaThl O3HABATEILHON JEATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTax; JEJaTh MPE3EHTALUI0 PE3YJIbTAaTOB BBIMOIHEHUS XMMHUYECKOTO JdKCIIEpUMEHTA
(;1rabopaTopHOro oOmbITa, Ja0OPAaTOPHOM pabOTHl MO HMCCIEIOBAHMIO CBOMCTB BEIIECTB, Y4€OHOTO

MIPOEKTA);

YMEHHsI y4eOHOrOo COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABaTEeNbHON U
HCCIIEIOBATENLCKON JIeATEeIbHOCTH TPU PEUICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE y4€Ta OOIIUX
WHTEPECOB U COTJIACOBAaHUA TMO3UIMH (0OCYyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI»,
KOOPJMHAIIMS COBMECTHBIX JIEHCTBUM, OMpENEIEHHe KPUTEPUEB MO OIEHKE KayeCTBa BBITIOJHEHHON

paboThI U ApyTHE).
PeryasiTuBHbIe yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHME CaMOCTOSITENbHO OINpPEAEHATh LENIN MACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBATh M MPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTh, BEIOMpPATh Hambosee
s pexTUBHBIC CITOCOOBI peIIeHNs YyUeOHBIX U MTO3HABATEIBHBIX 33249, CAMOCTOSTEILHO COCTABIATh WIIN
KOPPEKTUPOBATh NPEMIOKEHHBIN aJITOPUTM ACHUCTBUI NP BBINOJIHEHUH 33JaHUM C YIETOM ITOTYYEHUS
HOBBIX 3HaHMH 00 HU3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSAX, OLEHHBATh COOTBETCTBHE
IIOJIyYEHHOT'0 pe3ysbTaTa 3asBJICHHOM LIE€JIM, YMEHHE HCIIOJIb30BAaTh U AHAJIW3MPOBATh KOHTEKCTHI,

npeajaracMbIC B YCJIIOBUN 3aﬂaHHﬁ.



INPEJIMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX peE3ylbTaTOB [0 OCBOCHHMIO OO0S3aTENBHOIO  COJEpPXKaHMS,
YCTaHOBJIEHHOT'O IaHHOH (peepanbHOil paboueil mporpaMMoil, BBIAEIISAIOT: OCBOCHHBIE 00yJarOIUMUCS
HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHM, criennduyeckue Ui MpeaMeTHON 006macTu «XuMus»,
BUJIBl JESATEIBLHOCTH TIO TIOJIyYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpEeTaluu, NpeoOpa3oBaHUIO U

MPUMCHCHUIO B Pa3JIMYHBIX y‘IGGHbIX 1 HOBBIX CUTyallUAX.

K xoH1y o0yueHus B 8 Kj1acce nmpeiMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKATh

c(OpPMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATUH: aTOM, MOJEKYJa, XMMHUYECKHH
3JIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAA),
BaJICHTHOCTh, OTHOCHUTEJIbHASl aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBast J10J1s1 XUMHUYECKOT'0 3JIEMEHTA B COETUHEHNUH, MOJISIPHBIA 00BEM, OKCHUJI,
KHCJI0Ta, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKas peakLus,
KJaccu(uKalus peakuuid: peaklMy COeIMHEHMs, PEaKLMU pa3jIoKEHUs, pPeakluu 3aMelleHUs,
peakuu 0oOMeHa, K30- U SHIOTEPMUYECKHE PEaKLUH, TETIOBOK 3(pdekT peakuuu, supo aroma,
AJIEKTPOHHBIN CIIOM aToMa, aTOMHasl OpOUTallb, paAUyC aromMa, XMMHUYECKas CBS3b, MOJSpHAs U
HEMoJIsIpHasi KOBAJIEHTHAasl CBSI3b, UOHHAs CBsI3b, HOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJ

BelllecTBa (MIPOIICHTHAs! KOHIIEHTPAIUs1) B PaCTBOPE;

o MJUIIOCTPUPOBATE B3aWMOCBA3b OCHOBHBIX XHMHNYCCKHUX MOHSATHUHA | MPUMCHATE 3THU

ITOHSATHUS ITPU ONMCAHUY BEIIECTB U UX IIPEBPALCHUN;

e HCIIOJB30BATh XHUMHUUYCCKYIO CHMBOJIUKY [JIsI COCTAaBJICHUA q)OpMy.]'[ BCIICCTB H

YPaBHEHUN XUMUUYECKUX PEAKLIMI;

e OMNpeneNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTEHEHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, TIPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COEINMHEHHH To QopMynaM, BHUJ XUMHYECKOM CBsI3M (KOBAJICHTHAss W HWOHHAs) B

HCOPTraHNYCCKUX COCANHCHUAX

e packpbiBaTh cMbIcH llepumogmueckoro 3akona JI. M. MenpaeneeBa: 1€MOHCTPUPOBAThH
IIOHUMaHUE HCpHOJIH‘—IGCKOﬁ 3aBHCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HUX ITOJIOKEHUS B
[lepuoanueckoii cucteMe, 3aKOHOB COXPAHEHHUS MAacCChl BEILIECTB, TOCTOSHCTBA COCTAaBa, aTOMHO-

MOJIEKYJISIPHOT'O Y4€HHUs, 3aKOHa ABOTajpo;

e ONHKCHIBAaTH U XapakTepu3oBaTb TabnuuHyo ¢Gopmy Ilepuonnueckoil cucremsl
XUMHAYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «TJIaBHas moAarpynna (A-rpynma)» U «moOodHas
noarpynna (b-rpynmna)», Manble W OosiblIME NEPUOIbI, COOTHOCUTH O003HAUEHUS, KOTOPHIE

nMeroTcst B Tabnmie «llepuonnueckas cucrema xumudeckux snemeHtoB [[. M. MengeneeBa» c



YUCJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA aTOMOB XUMHUUYCCKHUX 3JICMCHTOB (COCTaB U 3apdn saapa,

o011ee YMCIIo 3JEKTPOHOB U PACIPEEIICHNUE UX 10 3JIEKTPOHHBIM CIIOSM);

. KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHYECKUE DBJIEMCHTBI, HCOPIraHNMYCCKHUE BCIICCTBA, XUMHUYCCKUC

peakuuu (1Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEILIOBOMY 3G (DeKTy);

e XapaKTCpU30BATb (OHI/ICBIBaTB) O6H_II/IG XMMHYECKHE CBOMCTBA BCIICCTB Pa3INYHBIX
KJIaCCOB, IMOATBCPKAAasA OIIMCAHUC MNMPHUMEPaAMHU MOJICKYIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX

XHUMHUYCCKUX peaKHHﬁ;

e [IPOTHO3UPOBATH CBOICTBa B€IICCTB B 3aBHCHMOCTH OT HX Ka4€CTBCHHOI'O COCTaBa,

BO3MOXHOCTH IIPOTCKAHUSA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHLBIX YCIIOBHUAX;

e BLIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYHO MACChl BCUICCTB, MACCOBYIO
JOJIFO XUMHUYCCKOI'O 3JICMCHTA I10 (1)OpMy.]'IC COCAMHCHUA, MAaCCOBYIO NOJIIO BECIIECTBA B paCTBOPC,

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN PEaKIUH;

o HpI/IMeHﬂTB OCHOBHBEBIC OHCpaHI/II/I MI)ICJIHTCJII)HOI71 ACATCIIBHOCTH — aHaJIU3 M CHHTCE3,
CpaBHECHHE, OO0OOIICHHWE, CHCTEMATU3alHI0, KIACCU(UKALNIO, BBISIBJICHUEC MPUYUHHO--
CIICZICTBEHHBIX CBSI3€H — JIJIsl U3YUCHUS CBOWMCTB BEIIECTB U XUMHUECKUX PEaKIUil, ECTECTBCHHO-
Hay4YHBIC METOJbI IO3HAHHWS — HAOJIOJICHUE, HW3MEPECHUE, MOJCIUPOBAHUE, OSKCIICPHUMEHT

(peanbHBIN U MBICIICHHBIN);

e CIEJOBAaTh TMpaBWaM TIONB30BAaHUSA XUMHUYECKOW TMOCYIOW H  J1abOpaTOPHBIM
o0opynoBaHUEM, a TaKKe MpaBUiIaM 00pallleHUs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUSIMHU
I10 BBIMOJHEHHUIO JTA0OPATOPHBIX XMMHUYECKUX OTIBITOB I10 MTOJIYYEHHUIO U COOMPaHUI0 ra3000pa3HbIX
BeIIECTB (BOJOPOa M KUCIOPOAa), TPUTOTOBIEHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM S0l
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W MPOBOAUTH XHUMHUYECKHE OKCIEPUMEHTHI [0
pacrmo3HaBaHWIO pPACTBOPOB IIeNoYeid W KHUCIOT C TIOMOINBI HMHJIMUKATOpPOB (JIaKMYC,

¢deHondTanenH, METUIOPAHXK U APYTHE).

K KOHIY O6y‘-ICHI/I}I B 9 KJ1acce NpCAMETHBIC PC3YJIbTATHI Ha 0a30BOM YPOBHC JOJIZKHBI OTpaXaThb

c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

* PACKPBIBATH CMBICII OCHOBHBIX XMUMHYECKUX IOHATHUH: XUMHYECKHM JJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, AaHWOH, IIPOCTOE BEILECTBO, CIOKHOE BEILECTBO, BAJIECHTHOCTD,
JJIEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIEHUs, XMMHYECKas pPEaKLHs, XUMUYECKas CBs3b,
TerI0BOM 3 (eKT peakiuu, MOJib, MOJSPHBIN 00BEM, PacTBOp, AJIEKTPOJIUTHI, HEIEKTPOIUTHI,
ANEKTPOIUTHYECKAsT JAMCCOIMAIs, peaklUd HOHHOrOo OOMEHa, KaTajau3aTop, XHMHYECKOe
paBHOBecHe, 00paTUMble U HEOOpaTUMBbIE PEAKIIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIIH,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHCIIEHHE W BOCCTAHOBIICHHE, aJUIOTPONHUsA, aM(OTEPHOCTH,

XUMHYECKas CBSI3b (KOBaJIEHTHAs!, MOHHAs, METaJNINYecKas ), KpUcTauInuecKkas perérka, Koppo3us



METAJIJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOH peaKkuy, IpeAeabHO AomycTuMas KoHueHTpauus [TIK

BEIECTBA;

e WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATUH U IIPUMCHATE 3THU

IIOHATHA IIPU OIIMCAHUU BEHICCTB U UX HpCBpaI.HCHHfI;

e HCIIOJB30BAaTh XHMMHUUYCCKYIO CHMBOJIMKY [JIsI COCTAaBJICHHUSA (bOpMy.]'I BCIICCTB H

YPaBHEHUN XUMUYECKUX PEAKLIMIL;

e OIPEIENATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKUX 2JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBa, IPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHUH I10
¢dbopmynaM, BUJ XUMHUYECKOH CBSA3M (KOBaJICHTHAs, MOHHAsI, METAJUINYECKas)) B HEOPraHMUECKUX
COCMHEHUSX, 3apsAj] MOHA MO0 XUMHUYECKOW (opMmyle, XapakTep Cpeabl B BOJIHBIX PacTBOpax

HCOPIraHUYCCKUX COCI[PIHGHPIfI, THII KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I KOHKPCTHOI'O BCIICCTBA,

e packpsbiBaTh cMbich [lepuoanyeckoro 3akona Jl. V1. MenaeneeBa 1 A€MOHCTPUPOBATH €I0
IIOHMMaHMEe: ONUCHIBATh M XapaKTepu30BaTh TabauuHyo ¢opmy Ilepuoauueckoil cucTembl
XUMHAYECKHX DJIEMEHTOB: pa3jiMyarh MOHATUS «TJIaBHas moArpynma (A-rpynma)» U «rmoOodHas
noarpynna (b-rpynmna)», manele U OojibIlIME€ NEPUOABI, COOTHOCUTH OOO3HAUEHUS, KOTOpbIE
UMEIOTCSI B TEPUOJUYECKOM TabiuIe, ¢ YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS AaTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sSapa, o0lIee YUCI0 3JIEKTPOHOB U paclpeieieHue UX 110
AJEKTPOHHBIM CJIOSIM), OOBSACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U UX

COE€IMHEHUH B npeaciiax MaJiblX INCPUOJ0B U I''TaBHBIX MOATPYIII C y‘{éTOM CTPOCHH UX ATOMOB;

e KJaccCU(PHUIMPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (1o YKUCITy U COCTAaBY YYACTBYIOIIUX B PEAKIIUM BEIIECTB, MO TEIIOBOMY 3P hEKTy, Mo

HW3MEHEHMIO CTEIICHEH OKMCICHUS XUMUUECKUX BHCMeHTOB);

e XApaKTCPHU30BaATh (OHI/ICBIBH.TB) O6I_I_[I/Ie u CHCI_[I/I(I)I/I‘-ICCKI/IG XUMHYECKHE CBOMCTBA
IMPOCTBIX U CJIOXKHBIX BCIICCTB, IMOATBECPKAAA OIMUCAHUC IMPUMEPAMU MOJICKYJIAPHBIX U MOHHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaxunﬁ;

e COCTaBJIATh YPABHEHUs DJIEKTPOIUTHYECKOM NUCCOLUALUU KUCIOT, LIEJIOUYEH U COJIEH,
MOJIHBIE W COKpAalIEHHBbIE YpaBHEHUS peakuuidl HOHHOro oOOMEHa, YpaBHEHUS peaklui,

MOATBCPIKAAOIUX CYIICCTBOBAHNEC TeHETHYSCKOM CBSA3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIIACCOB;,

® DPACKPBIBATH CYHIHOCTHL OKHCIHUTCIBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ mocpeaACTBOM

COCTaBJICHUSA 3JICKTPOHHOTO OajaHca dTUX peaKHHﬁ;

e [IPOTrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHUS, BO3MOKHOCTU

IMPOTCKAHUSA XUMHUYCCKUX HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX,



e BBIUKCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO
J0JTI0 XMMUYECKOTO JIEMEHTA 110 (hopMyJsie COeAMHEHUS, MaCCOBYIO JIOJIIO BEILECTBA B PacTBOPE,

IIPOBOJUTH PaCYETHI II0 YPABHEHHUIO XUMUYECKON peaKIni;

e cOONMIONATH TpaBWJIa TIOJB30BAaHUS XMUMHYECKOH TMOCYAOH M J1abOpaTOpHBIM
000pyJ0BaHUEM, a TAaKXKe MpaBuiIa OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSIMU
I10 BBIIIOJIHEHHUO JA0OPATOPHBIX XMMUUYECKHX OIBITOB I10 IOJY4YEHHIO U COOMPaHUIO Ta3000pa3HbIX

BEILIECTB (aMMHAKa U YTJIEKUCIIOTO Ta3a);

e IPOBOJUTH PEAKIIMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM IYTEM XJIOpUI-, OpOMHUA-, HOAUI-, KapOoHaT-, ocdar-, cuimkar-,
cyab(aT-, THAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS U MOHBI HU3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIHE

B BOAHBIX paCTBOpaxX HCOPraHM4ICCKUX BCHICCTB,

e [IPUMCHATH OCHOBHBLIC OIICpalluH MBICITATEIIBHON ACATCIIBHOCTH — aHAJIM3 M CHHTC3,
CpPaBHCHHUC, 0606H_[CHI/I€, CUCTCMATU3AalMIO, BBIABJICHHUC IIPUYNHHO-CICACTBCHHBIX CBA3EH — JJIA

HU3YyUCHUA CBOMCTB BCIICCTB U XUMHUYCCKHUX peaKum“I, €CTCCTBCHHO-HAaYUYHbIC MCTOAbI ITO3HAHUS —

HaOIt0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, YIKCIIEPUMEHT (peaibHbI U MBICTICHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
HanMeHoBaHHe Konu4yecTBo yacos
No i/ DJIEeKTPOHHbBIE (uudpossbie)
om/m | pa3xeqioB M TeM
Beero Kontpoabusl | [IpakTuyecku 06pa3oBaTeNbHbIE Pecypehb
NPOrpamMmsl
e padoThl e padoThlI
Pa3nea 1. IleppoHayanbHble XUMHYECKHE NIOHATHS
XuMust —  BaKHas
o0acThb
bubnmnoreka
€CTECTBO3HAHMS u
1.1 5 2 IHOK https://m.edsoo.ru/7f41837
MPaKTUYECKOMN
c
JESTEIBHOCTH
YeJoBeKa




Bubmanoreka

BemectBa u
1.2 15 IHOK https://m.edsoo.ru/7f41837
XUMHYECKHE PEaKIIuU
C
Hroro no pazueny 20

Paznen 2. Baxkneiimmue NPpEeaACTABUTEC/IM HCOPraHNYIECKUX BCIIECTB

bubnuorexa
Bo3nyx.  Kucnopon.
2.1 6 IHOK https://m.edsoo.ru/7f41837
[TonsiTue 06 okcumax
c
bubnuorexa
Bogopon.llonarue o
2.2 8 HOK https://m.edso00.ru/7f41837
KHCJIOTaX U COJISIX
c
Bopa. PactBopsI. bubnmnoreka
2.3 ITonusTre 00 |5 HOK https://m.edso0.ru/7f41837
OCHOBAHUAX g
OcHOBHBIE KJIaCChI bubnuoreka
2.4 HEOPraHUYeCKUX 11 LIOK https://m.edso0.ru/7f41837
COE€TMHEHUH C
Wroro mo pazneny 30

Paznen 3. Ilepunonnueckmii

3akoH u Ilepuoguyeckas

CUCTEMA XHUMHYECCKHX DIJICEMECHTOB I[. n.

MenaeneeBa. CTpoeHne aToMoB. XuMHYecKas CBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaKkiuu

[Tepuonnueckuii
3aKOH u
[Tepuonnueckas bubnmnoreka
3.1 CUCTEMa XHWMHYCCKHUX | 7 IHOK https://m.edsoo.ru/7f41837
anementor . N C
Menneneena.
Crpoenue atoma
XuMHu4eckass  CBSI3b.
bubnuoteka
OKHUCIUTEITBHO-
3.2 8 IHOK https://m.edsoo.ru/7f41837
BOCCTaHOBHUTEJIbHbBIC

peakmuu

c




bubnmoreka
Hroro 1o pazgeny 15 OK https://m.edso0.ru/7f41837
c
bubnuoteka
PesepBHOE Bpems 3 OK https://m.edso00.ru/7f41837
c
OBLIEE KOJIMYECTBO 63 A .
YACOB 110 ITPOI'PAMME
9 KJIACC. TemaTuyeckoe IJIaHUPOBaHUe.
DJIEKTPOHHBIE (uudposbie)
I KoIMYeCTRO YACOB o0pa3oBaTe/bHbIC PeCypPChl
Ne i/m | pa3nmesioB H TeM
NPOrpaMMmblI
Kontpoabnsblie | [IpakTtuyeckue
Bcero
padoThI padoThI

Pa3nen 1. BemecTBO 1 XMMU4ecKHe peaKuu

Kypca 8 kiiacca

IToBTOpEeHMnE u

yriyosieHne 3HaHUHN
1.1

OCHOBHBIX pazzenoB

bubmmoreka

IIOK https://m.edsoo.ru/7f41a636




OCHOBHEBIE

bubnmoreka
1.2 | 3akoHOMEpHOCTH 4
5 IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEaKITHi
DIIEKTPOTUTHYECKAS
13 JICCOIIMALTHSI. o bubnuoteka
' XUMHYECKUE PEaKIUH B HOK https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17

Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS

OO0mass xapakTepucTHKa

bubnmnoreka
2.1 | XuMHYECKHX 3JIeMEHTOB | 4
IIOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorensl
OOmast xapakTepucTUKa
25 XUMHUYECKHX 3JIEMEHTOB 6 bubnuoreka
' VIA-rpynmel. Cepa u e LIOK https://m.edsoo.ru/7f41a636
COEJIMHEHUs
OO6miass xapakTepucTuKa
XUMHYECKHX DJIEMEHTOB
bubnmnoreka
2.3 | VA-rpynmsl. Azor, | 7
IIOK https://m.edsoo.ru/7f41a636
dochop u ux
COEZIMHEHUs
OOmast xapakTepuCcTUKa
XUMHYECKHX 3JIEMEHTOB
bubnuoteka
2.4 | IVA-rpymmel. Yraepon u | 8
IIOK https://m.edsoo.ru/7f41a636
KPEMHHU u ux
COCIIMHEHUS
Hroro no paszneny 25

Pa3zngena 3. MeraJLiibl 1 MX COeIMHEHUA

3.1

OO0mue CBOMCTBA

METAIJIOB

bubmmoreka

IHOK https://m.edsoo.ru/7f41a636




Baxwueiimme mertamisl U bubnmoreka
3.2 16 1 2
UX COCIMHEHUS IIOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
a1 BemecrBa 1 Marepuaisl 3 bubnuoteka
' B )KM3HU YEJIOBEKA IIOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
bubnmnoreka
PesepBHOE Bpems 3
IIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 63 A .
YACOB I10 [TIPOT'PAMME
MHOYPOYHOE IVTIAHUPOBAHUE
8 KJIACC
Kou-Bo DJIEeKTPOHHbIE
Ne m/ yacoB | Jlara uugposbie JlonoJiHUTE/IbHASA
Tema ypoka
n u3ydyeHuss | oOpasoBaTeJIbHbIE uHpopmauus
Bcero pecypes
[Ipenmer  xumuu.  Ponb bubnuoreka
1 XHMHHA B KM3HHM dYeioBeka. | 1 05.09.2023 | [IOK https://m.edsoo.ru/ | §1-2
Tena u BelecTBa ff0d210c




[Tpaktuyeckas pabora Ne 1

«IIpaBuna paboTbI B bubnuotexa
2 gabopatopud  HW  TPHUEMBI 07.09.2023 | [IOK https://m.edsoo.ru/
obparieHus ¢ 1abopaTOpHBIM ff0d23dc
000pyTI0BaHUEM
Yucteie BemecTBa U CMECH. bubnuorexa
3 Croco0sI paszaencHus 12.09.2023 | LIOK https://m.edsoo.ru/ | §4
cMmeceit ff0d26ca
ITpakTuueckas pabora No 2
bubnuoreka
«Pazngenenue cmecerr  (Ha
4 14.09.2023 | LIOK https://m.edsoo.ru/
npumepe OYHMCTKH
ff0d28c8
MTOBApPEHHOM COJIN)»
®du3nYeCKue U XUMHUYECCKHUE bubmmoreka
5 SIBIICHUSL. Xumudeckast 19.09.2023 | LIOK https://m.edsoo.ru/ | §6
peakuus ff0d37fa
bubnuorexa
6 ATOMBI ¥ MOJIEKYJIBI 21.09.2023 | LIOK https://m.edsoo.ru/ | §7
ff0d2a6¢
bubnuorexa
ITpocTeie u CJIOXKHBIE
7 26.09.2023 | LIOK https://m.edsoo.ru/ | §8-9
BEII[ECTBA
ff0d2a6¢
XuMHUYecKre 3JIEMEHTHIL.
bubnuorexa
OtHOcUTENbHAS aTOMHas
8 28.09.2023 | IOK https://m.edsoo.ru/ | §10-12
Macca. 3HaKH (CUMBOIIBI)
ff0d2be8
XAMHYECKHX JIEMEHTOB
3aKOH TOCTOSIHCTBA COCTaBa
bubnuoreka
BEILECTB. Xumuyeckas
9 03.10.2023 | LIOK https://m.edsoo.ru/ | §13-14
dbopmyna.  OTHOCHUTENbHAS
ff0d2eae
MOJIEKYJIIpHas Macca
MaccoBas JIOJISt bubnuoreka
10 XHMHYECKOTO DJJEMEHTa B 05.10.2023 | ITIOK https://m.edsoo.ru/ | §15

COCOUMHCHNN

ff0d350c




Bubmanoreka

BaneHTHOCTh ~ XMMHUUYECKHUX
11 10.10.2023 | HOK https://m.edsoo.ru/ | §16
3JIEMEHTOB
ff0d323c
bubnuorexa
CocraBnenue Qopmyn 10
12 12.10.2023 | HOK https://m.edsoo.ru/ | §17
BAJICHTHOCTH
ff0d3al6
bubnuorexa
ATOMHO-MOJIEKYJISIPHOE
13 17.10.2023 | LIOK https://m.edsoo.ru/ | §18
y4EeHHE
ff0d2d50
3aKOH COXpAaHEHHS MacChl bubmmoreka
14 BEIIIECTB. XuUMHYECKHE 19.10.2023 | LIOK https://m.edsoo.ru/ | §19-20
ypaBHCHHS ff0d3b88
Krnaccudukanus
bubnuoreka
XUMHYECKUX peakiuii
15 24.10.2023 | [IOK https://m.edsoo.ru/ | §21
(coemuHeHUs, PpasJIOKCHUS,
ff0d3f34
3aMeIleHHsI, 0OMEHA)
M. B. JlomoHOCOB —
bubnuorexa
Y4EHBIA-DHIUKIIONIEUCT.
16 26.10.2023 | [IOK https://m.edsoo.ru/
O0001eHne u
. ff0d40c4
cHUCTeMaTHU3aIvs 3HaHUI
KonTpoabnas padora bubnmnoreka
17 Nel mo Teme «BemecrBa u 14.11.2023 | IIOK https://m.edsoo.ru/
XUMHYECKHE PEAKIIAN) ff0d4290
bubmmoreka
KonuuectBo BEIIECTBA.
18 16.11.2023 | ILIOK https://m.edsoo.ru/ | §36
Mons. MonsipHas Macca
ff0d5230
Beruncnenns — KonmdecTsa,
bubmmoreka
MacChI BEIIECTBA o
19 21.11.2023 | IIOK https://m.edsoo.ru/ | §37
YPaBHEHUSIM  XUMHUUYECKHUX

peakuui

ff0d5708




Kucnopon. CriocoOsr
bubnuorexa
MOJy4eHUs KUCJIOpoJa B
20 23.11.2023 | [IOK https://m.edsoo.ru/ | §22
nabopaTopuu u
ff0d497a
MPOMBINIJICHHOCTH.
®du3n4ecKue M XUMHUYECKHUE
CBOMCTBA KHCJIOPO/1a
bubnuorexa
(peakmuu OKHCJICHUS,
21 28.11.2023 | IIOK https://m.edsoo.ru/ | §23-24
ropenue).  Ilonstue 00
ff0d4614
OKCHJIAX. IIpumenenue
KHCJIOpOJia
Bo3sgyx — cmechp razos.
bubnuorexa
CocraB Bo3myxa. Kucnopon
22 30.11.2023 | [IOK https://m.edsoo.ru/ | §26-27
— DJJIeMEHT U IMPOCTOe
ff0d448e
BemecTBo. O30H
TennoBoi ahdexr
XUMHUYECKON peaKIuH,
bubnuoreka
TIOHSITHE 0
23 05.12.2023 | IIOK https://m.edsoo.ru/
TEPMOXUMHUIECCKOM
ff0d4790
YpaBHEHUHU, 3K30- u
SHIOTEPMHUUYECKUX PEAKITUIX
TomnmuBo (HedTH, yrombp u
bubnuorexa
METaH). 3arpsizHeHue
24 07.12.2023 | ITIOK https://m.edsoo.ru/
BO3[lyXa,  CIOCOOBI  €ro
ff0d4c4a
MPEIOTBPAIICHHS
[Tpaktuyeckas pabora Ne 3
bubnuoreka
nmo Tteme «llomyuenue wu
25 12.12.2023 | LIOK https://m.edsoo.ru/
cobupanue KHCJIOPO/Ia,
ff0d4ae?
M3yYEHHE €ETO CBOWCTBY
Bomopon — osnemMeHT u bubnuoreka
26 poCTOE BEIIECTBO. 14.12.2023 | [IOK https://m.edsoo.ru/ | §28

Haxoxnenue B mpuponae

ff0d4dd0




duznueckrne U XUMHUYECKHUE

Bubmanoreka

27 CBOMCTBa BOZOPOJA. 19.12.2023 | HOK https://m.edsoo.ru/ | §29
[IpumeneHue Bogopoaa ff0d4dd0
bubnuorexa
28 IToHsATHE O KMCIIOTAX U COJIAX 21.12.2023 | IIOK https://m.edsoo.ru/
ff0d50d2
[Ipaktuyeckas pabora Ne 4
bubnuorexa
nmo Tteme «llomyuenue wu
29 26.12.2023 | IIOK https://m.edsoo.ru/
cobupanue BOJIOpO/IA,
ff0d4f42
W3Yy4YEHUE €r0 CBOHCTBY
bubnuoreka
Mousipablii  00bEM  Ta30B.
30 28.12.2023 | [IOK https://m.edsoo.ru/ | §38
3akoH ABoraapo
ff0d542e
Brraucnenus 00BEMa,
KOJIMYECTBA BEIECTBA Ta3a bubnuoreka
31 o ero U3BECTHOMY 11.01.2024 | LIOK https://m.edsoo.ru/
KOJINYECTBY BEIECTBA WIIN ff0d55a0
00BEMY
Berancnenus 0o0EMOB Ta30B
bubnmmoreka
M0 ypaBHEHUIO pEaKIMH Ha
32 16.01.2024 | LIOK https://m.edsoo.ru/ | §39
OCHOBE 3aKOHa OOBEMHBIX
] ff0d5708
OTHOIIICHU Ta30B
bubnuorexa
duznyeckue U XUMHUUYECKHE
33 5 18.01.2024 | LIOK https://m.edsoo.ru/ | §31-32
CBOMCTBA BOJIBI
ff0d587a
bubnuoreka
CocrtaB ocHoBanuil. [lonsitue
34 23.01.2024 | IIOK https://m.edsoo.ru/
00 UHIUKaTOpax
ff0d59e2
Boga Kak — pacTBOPHTEND. Bubmmoreka
35 HachIleHHbIE - 25.01.2024 | IOK https://m.edsoo.ru/ | §33

HCHACBIIICHHBIC  PACTBOPLI.

ff0d5b40




MaccoBas oy BeliecTsa B

pacTBope

[Ipaktnueckass pabora No 5

no TteMe «lIpurorosnenue

Bubnuoreka

36 pPacTBOPOB C OMNpEACIEHHON 30.01.2024 | [IOK https://m.edsoo.ru/
MaccOBOM JOJIEH ff0d5eba
PacTBOPEHHOIO BEILLIECTBAY»
bubnuoreka
37 Pemienue 3amau 01.02.2024 | IT1OK https://m.edsoo.ru/
ff0d4dd0
Kontpoabnasn padora bubnmnoreka
38 Ne2 mo Tteme «Kucmnopos. 06.02.2024 | ITIOK https://m.edsoo.ru/
Boxopox. Boga» ff0d6342
OKCHIBIL: COCTaB,
bubnuoreka
Kiaccudukanus,
39 08.02.2024 | 1IOK https://m.edsoo.ru/ | §40
HOMeHKJatypa. Ilomyuyenue
ff0d664e
OKCHIOB
bubnuoreka
XuMudyeckre CBOMCTBA
40 13.02.2024 | LIOK https://m.edsoo.ru/ | §40
KHCJIOTHBIX, OKCHJIOB
ff0d664e
OcHoBaHuS: COCTaB, bubnuoreka
41 KJIaCCU(UKAIIUS, 15.02.2024 | LIOK https://m.edsoo.ru/ | §41
HOMECHKJIATypa ff0d67ca
bubnunoreka
XuMuueckue CBOMCTBA
42 5 20.02.2024 | IIOK https://m.edsoo.ru/ | §42
OCHOBaHMI
ff0d67ca
AMdoTepHble  OKCHUIBI U
43 22.02.2024 §43
TUAPOKCHUIBI
Kucnotsr: COCTaB, Bbubmnunoreka
44 KJTaCCU(UKAIIUS, 27.02.2024 | IIOK https://m.edsoo.ru/ | §44

HOMEHKJIaTypa

ffOdfee2




Ilonyyenue u XUMHYECKHUE

Bubmanoreka

45 29.02.2024 | I1IOK https://m.edsoo.ru/ | §45
CBOMCTBA KUCIIOT
ffOdfee2
Conu (cpenuue):
bubnmoreka
HOMEHKJIATypa, CIIOCOOBI
46 05.03.2024 | IIOK https://m.edsoo.ru/ | §46-47
MOJTYYCHHS, XUMUYECKHE
. 00ad9474
CBOMCTBA
[TpakTuueckas pabora Ne 6.
Pemenue
bubnuoreka
AKCIIEPUMEHTAJIBHBIX  3a/1a4
47 07.03.2024 | 1IOK https://m.edsoo.ru/
o TeMe «OCHOBHBIE KJIACCHI
00ad9b7c
HEOPraHUYECKHUX
COCIMHECHU I
I'eneTnyeckas CBI3b MEXIY bubnmnoreka
48 KJaccaMd  HEOPraHMYECKHX 12.03.2024 | LIOK https://m.edsoo.ru/
COEIUHEHUI 00ad9a50
bubnuorexa
O60061eHue u
49 5 14.03.2024 | IOK https://m.edsoo.ru/
cUcTeMaTu3aIus 3HaHUI
00ad9cb?2
KonTpoabnas padora
bubnuorexa
Ne3 o Teme "OcHOBHbIE
50 19.03.2024 | IOK https://m.edsoo.ru/
KJIaCChI HEOPraHHYECKUX
00ad9ela
coequHeHuin"
IlepBbie MTOTBITKH
KI1accupuKauu bubnmnoreka
51 XUMHYECKHX JJIEMEHTOB. 21.03.2024 | IIOK https://m.edsoo.ru/ | §49
[ToHsITHE O TPYIITIAX CXOAHBIX 00ad9ffa
2JIEMEHTOB
[lepuoguueckuii 3akOH W
bubnuoteka
[lepuonnueckas cucremMa
52 02.04.2024 | LIOK https://m.edsoo.ru/ | §50

XUMHUYCCKUX JJICMCHTOB I[

. MeuneneeBa

00ada52c




Bubmanoreka

Ilepuonsl, ICPYIIIBI,
53 04.04.2024 | 11OK https://m.edsoo.ru/ | §51
MOATPYTITBI
00ada52c
bubnuorexa
Crpoenue aromoB. CocrtaB
54 09.04.2024 | 1IOK https://m.edsoo.ru/ | §52
aTOMHBIX siaep. M3oTomnsl
00ada342
Crpoenue AIIEKTPOHHBIX
bubnuorexa
000J10Y€K aTOMOB 3JIEMEHTOB
55 11.04.2024 | HOK https://m.edsoo.ru/ | §53
[Tepuoauueckoit cucrtemsl /l.
00ada6hc
H. Meunnenecena
XapaKkTepucTuKa
XHMHUYECKOTO 3JIEMEHTa TI0 bubnuorexa
56 €ero ITOJIOXKEHUTO B 16.04.2024 | I1OK https://m.edsoo.ru/
[Mepuomuueckoit cucreme /. 00ada824
N. Menneneena
3uauenue [lepumoguueckoro
3aKOHA JIJIS PAa3BUTHUS HAYKU U bubnuorexa
57 npaktuku. J[. 1. Menneneen 18.04.2024 | LIOK https://m.edsoo.ru/ | §54
—  yu€HBId, Temaror W 00ada96e
rpaKIaHUH
DNEeKTPOOTPUIIATENILHOCTD bubnuorexa
58 aTOMOB XUMHUYECKHX 23.04.2024 | ITIOK https://m.edsoo.ru/ | §55
9JIEMEHTOB 00adaab8
bubnuorexa
59 HNonnas XuMudecKas CBSI3b 25.04.2024 | IIOK https://m.edsoo.ru/ | §56
00adac34
bubnuoreka
KoBaneHTHas MoJIIpHAst
60 30.04.2024 | ITIOK https://m.edsoo.ru/
XUMHUYECKast CBA3b
00adaab8
bubnuoreka
KoBanentHas  HemomnsipHas
61 07.05.2024 | ITIOK https://m.edsoo.ru/

XUMHUYCCKaA CBA3b

00adaab9




Bubmanoreka

62 CreneHb OKUCICHUS 1 14.05.2024 | HOK https://m.edsoo.ru/ | §57
00adae?8
OKHCIIMTEIIbHO- bubnmoreka
63 BOCCTAHOBUTEILHEIE 1 16.05.2024 | I1OK https://m.edsoo.ru/
peakiuu 00adb076
bubnuorexa
OkucnuTenu u
64 1 21.05.2024 | IIOK https://m.edsoo.ru/
BOCCTaHOBUTEIIN
00adb076
bubmmoreka
O06006mIeHne u
65 5 1 23.05.2024 | LIOK https://m.edsoo.ru/
CHUCTEMaTH3aIus 3HAaHUI
00adb33c
KonTposbnas padora bubnmnoreka
66 Ned o  Tteme «Crpoenue |1 28.05.2024 | LIOK https://m.edsoo.ru/
aToMa. XMMHYECKast CBSI3b)» 00adb486
PesepBubIit YPOK. bubnuorexa
67 O060011eHNe n|l 30.05.2024 | ITIOK https://m.edsoo.ru/
CHUCTEMATH3AIM 3HAHMHA 00ad9ch2
Pe3epBHbIii YPOK. bubnmnoreka
68 O60011eHNe n|l 31.05.2024 | ITIOK https://m.edsoo.ru/
cUCTEMAaTH3aIUs 3HAHUN ff0d61ch
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOT'PAMME




9 KJIACC

Kou-
BO Jdomoanurenan
Hara DJIeKTPOHHbIE uudposbie
Ne n/m | Tema ypoka 9ACOB Hasl
U3yuyeHusi | o0Opa3oBaTe/ibHbIE pecypchl
uHopmanus
Bcero
Ilepuonuuecknili 3aKoH.
[Iepnonnueckas
bubnuorexa
1 cucTteMa  XUMHuUeckux | 1 04.09.2023
IIOK https://m.edsoo.ru/00adb59e
3JIEMEHTOB JI. n.
Menpeneena
3aKOHOMEPHOCTH B
U3MEHEHUU CBOIICTB bubnuorexa
2 1 06.09.2023
XUMUYECKHUX DIIEMEHTOB ITOK https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u
HOMEHKJIaTypa bubnmnoreka
3 1 11.09.2023
HEOPraHUYeCKUX LIOK https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunaer XUMHUYECKOU
CBSI3H u THITBI bubmmoreka
4 1 13.09.2023
KPHCTAJUTMYECKUX LIOK https://m.edsoo.ru/00adbac6
peLEToK
KourposbHasa pabora
5 Nel mo Teme | g 18.00.2023
«IToBTOpEHNE U

yTIIyOJIeHHE 3HAHUI




OCHOBHBIX pa3aciioB

Kypca 8 kiacca»

Knaccudukamnms
XUMHUYECKHUX PEaKIUil 110
bubnuorexa
6 pa3IMYHbIM IIPU3HAKaM. 20.09.2023 §1
IIOK https://m.edsoo.ru/00adbch0
OKHCIIUTETEHO-BOCCT.
peakiumn
OKHCIUTEIBHO-
bubnuoreka
7 BOCCTaHOBUTEJIbHEIC 25.09.2023 §1
IIOK https://m.edsoo.ru/00adcade
peakuu
[lonssiTve o0 ckopocTH
XUMUYECKOH  peaKIluH.
bubnuoreka
8 [TonsiTie 0 TOMOTEHHBIX 27.09.2023 §3
IMOK https://m.edsoo.ru/00adbe9a
u reTepOTreHHBIX
peaKnusx
IlonsiTe 0 XUMHUYECKOM
paBHOBecuH. DakTOpHI,
BIUSIIOIIUE HA CKOPOCTH
bubnuorexa
9 XUMHUYECKON pPEaKIu U 02.10.2023 §5
IIOK https://m.edsoo.ru/00adc28c
MTOJIOKEHHUE
XUMHYECKOTO
paBHOBECHs
Teopus
BJIEKTPOJTUTHYECKON bubnuorexa
10 04.10.2023 §6
mucconuanuu. CHIbHBIE IIOK https://m.edsoo.ru/00adcd68
U cy1a0ble AJIEKTPOIIUTHI
HNonHbie YpaBHEHUSA bubnuoreka
11 09.10.2023 §9
peakiuii IHOK https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA
bubnuorexa
12 11.10.2023

KHCJIOT M OCHOBaHHMI B

CBeTe MpeicTaBIeHuit 00

ILIOK https://m.edsoo.ru/00add5d8




JJEKTPOJIUTUYECKON

IHUCCOLIUAINA

XUMHYECKHE CBOMCTBA

coJieit B CBETE
bubnuoreka
13 MIPEICTaBICHUIA 00 16.10.2023
5 IHOK https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON
JIACCOIAAIN
[Tonsitue o ruApoIU3E Bbubanoreka
14 18.10.2023 §15
coJrei IHOK https://m.edsoo.ru/00add9d4
O600mmenue u bubmnoreka
15 23.10.2023
CUCTEMATH3AIUS 3HAHWMA IHOK https://m.edsoo.ru/00addd12
[Ipaktuyeckas pabota
Ne 1. «Pemenme bubnuoreka
16 25.10.2023
HKCIEPUMEHTAIBHBIX OK https://m.edsoo.ru/00addbfa
3a7a49»
Konrtposabnasi padorta
Ne2 o TEME
«INEeKTPOIUTUYECKAS bubnunoreka
17 30.10.2023
JICCOIAITHS. IHOK https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIUH B
pacTBopax»
OO0mias xapakTepucTUKa
rajgoreHoB. XuUMHYECKHE bubmnnoreka
18 13.11.2023 §12-13
CBOWCTBA Ha WpPUMEpE IHOK https://m.edsoo.ru/00addfe2
XJjopa
XII0pOBOIOPOL.
Consanas KHCJIOTA,
Bubmnunoreka
19 XUMUYECKHE CBOWCTBA, 15.11.2023 §14-15
IIOK https://m.edsoo.ru/00adel104
MOJTy4YeHUE,
MIPUMEHEHHE
20 [pakTuueckas pabora 20.11.2023 Bubnuorexa

Ne 2 o TEME

IIOK https://m.edsoo.ru/00ade348




«llonyyenue  cosgHOU
KUCJIOTBI, HM3y4YeHUE €€

CBOWCTB»

21

Breraucnenus o
YpaBHEHUSM

XUMHUYECKUX  PEaKIHi,
€CJIM OJIUH W3 PEarcHTOB

JIaH B U30BITKE

22.11.2023

Bbubanoreka

IIOK https://m.edsoo.ru/00ade488

22

OOmas xapakTepucTUKa

a1eMeHTOB VIA-rpynmbl

27.11.2023

Bbubanoreka

IHOK https://m.edsoo.ru/00ade64a

§17

23

AJITOTPOIIHBIC

Moau(UKaIIU CEpBI.
Haxoxnenue cepol u eé
COEAMHEHHUI B MIPUPOJE.
XUMHYECKUE CBOMCTBA

cepel

29.11.2023

bubmmoreka

IMOK https://m.edsoo.ru/00ade64a

§18

24

CepoBoaopo,
CTpoeHHe, GU3NYECKUE U

XUMHUYECKUE CBOUCTBA

04.12.2023

Bubmanoreka

IIOK https://m.edsoo.ru/00ade802

§19

25

Oxcunsl cepol. CepHast
KHCJIO0Ta, (pu3nueckue u
XMMHUYECKHE CBOMWCTBa,

IMPUMCHCHUC

06.12.2023

Bbubmanoreka

IIOK https://m.edsoo.ru/00adea28

§20-21

26

XUMHUYECKUE pEeaKIIH,
JIexalmue B OCHOBE
IMPOMBIIIJICHHOT'O
criocoba MOJIy4YEHHUS
CEepHOM KHUCJIOTBIL.
XUMHUYECKOE
3arpsi3HeHue
OKpYy>Karolen cpeasl

COCIUHCHUAMU CCPhI

11.12.2023

Bubmanoreka

IHOK https://m.edsoo.ru/00adec8a




Briuncienne maccoBou

bubnuorexa
27 JI0JIA BbIXOJa MPOAYKTa 13.12.2023
IIOK https://m.edsoo.ru/00adec8a
peakuuu
OOmiast xapaKTepuCcTUKa
3JIEMEHTOB V A-TpyIIIBL.
bubnuoreka
28 A30T, pacnpocTpaHCHHE 18.12.2023 §23
IIOK https://m.edsoo.ru/00adeea6
B mpupoje, pusnueckue
1 XUMUYECKHUE CBOWCTBA
AMmuaxk, ero
¢busnyeckue u
bubmmoreka
29 XUMHUYECKUE CBOWCTBA, 20.12.2023 §24
IIOK https://m.edsoo.ru/00adf004
MOJIyueHue u
MIPUMCHCHUE
[Ipaktuyeckas pabota
No 3 o TEME bubnuoreka
30 25.12.2023
«[Tonydyenne amMMmuaka, IHOK https://m.edsoo.ru/00adf180
U3Y4YECHHE €ro CBOMCTBY
A3zoTHas KwHciaoTa, €€
bubnuorexa
31 ¢buznyeckue U 27.12.2023 §27
5 ITOK https://m.edsoo0.ru/00adf306
XUMHUYECKHE CBOKWCTBA
Hcnone3oBanue
HUTPAaTOB U COJIEH
aMMOHHUSI B KauyecTBE
MUHEPATBLHBIX
bubnuorexa
32 y1oOpeHui. 10.01.2024
IHOK https://m.edsoo.ru/00adf518
XumMmuueckoe
3arpsi3HEHUE
OKpYy>Karoleu cpeasl
COEIMHEHMSIMU a30Ta
docdop. Oxkcun
bubnuoreka
33 | Pocopa (V) m 15.01.2024 §29-30
docopHas  KucioTa IIOK https://m.edsoo.ru/00adf68a

¢buznyeckue u




XMMHYECKHE CBOMCTBA,

MOJIy4YeHue

Hcnonp3oBanue

dbochatoB B KadecTBe

MUHEPATBHBIX
bubnuorexa
34 yI0OpEHUH. 17.01.2024
LIOK https://m.edsoo.ru/00adfc20
3arpsi3HeHue
IIPUPOIHOMN cpeabl
dhocdharamu
Yraepon,
pacrnpocTpaHeHHe B bubnuorexa
35 22.01.2024 §31-32
npupojae, pU3HYECKUe u HOK https://m.edsoo.ru/00adfd9c
XMMHYECKHUE CBOMCTBA
Oxcuapl yriepona, HX
dbuznveckue u
XUMHUYECKHE CBOMCTBA. bubnmnoreka
36 24.01.2024 §33-34
DKOJOrHYECKHE IIOK https://m.edsoo.ru/00adfebe
po0JIeMBbI, CBSI3aHHBIE C
okcuaoMm yriepona (IV)
VYronbHasg Kuciaora u €€ bubnuorexa
37 29.01.2024 §35
CoIH IIOK https://m.edso0.ru/00ae006¢
[IpakTuueckass pabota
Ne 4 o TeMe
"[lonyuenue bubnmnoreka
38 31.01.2024
YIJIEKHCIIOTO rasa. IHOK https://m.edsoo.ru/00ae027e
KauectBeHHast peakuus
Ha kapOoHaT-HOH"
[TepBoHauyanbHBIE
TTOHSITHS 00
bubnuoTteka
39 OpPraHUYECKUX 05.02.2024

BE€IIECTBax KakK (o)

COEIMHEHUSX yIiepo/ia

IIOK https://m.edsoo.ru/00ae054e




40

Kpemuuit u ero

COEIUHEHHNS

07.02.2024

Bubnnoreka

IIOK https://m.edsoo.ru/00ae080a

§37-38

41

[IpakTrueckas

Ne 5.

pabora
Pemenne
AKCIIEPUMEHTAIbHBIX
3a1a4 o TeME
«Baxnenmue
HEMETAJLIbI Hu X

COCAUHCHUA»

12.02.2024

Bbubanoreka

ITOK https://m.edsoo.ru/00ae0bf2

42

Kourpoasnaa pabora
Ne3 1o TEME
«Baxnenmue

HEMETAJUIBI u X

COCAUHCHUA»

14.02.2024

bubmmoreka

IIOK https://m.edsoo.ru/00ae0el8

43

OO6mrast xapakTEepUCTHKA
XHMHYECKHX 3JIEMEHTOB
— METAaJJIOB.
Merannudueckas CBsI3b U
MeTaJlIndecKast
KpUCTaJUTMYECKas
pemérka. Pusnyeckue

CBOMCTBAa METAJIJIOB

19.02.2024

bubmmoreka

IIOK https://m.edsoo.ru/00ae103e

§39-40

44

XUMHUYECKHE CBOMCTBA
METAJLIOB.
DNEeKTPOXUMHUYECKUN
pan HaIpsHKEHUN

METAaJIJIOB

21.02.2024

bubmmoreka

IIOK https://m.edsoo.ru/00ael156

§41

45

OO6mmue CITOCOOBI

MOJIy4YEHUSI ~ METaJUIOB.
CnnaBel. Beruncnenus
1o YPaBHEHUSIM

XUMUYECKHX  PpEeaKIuil,

26.02.2024

bubmmoreka

IIOK https://m.edsoo.ru/00ael156

§42




€CJIn OJUH U3 pCarcHTOB

COJIEPKUT IPUMECH

[lonsiTe o Koppo3UH

Bbubmanoreka

46 28.02.2024
METAJIJIOB IIOK https://m.edsoo.ru/00ael278
bubnuoreka
47 [lemounbIe METAILITBI 04.03.2024 §43
IIOK https://m.edsoo.ru/00ael4b2
Okcuabpl U THIPOKCHIBI bubnuorexa
48 06.03.2024 §43
HATPHS U KaJIHs LIOK https://m.edsoo.ru/00ae14b2
Illenoyno3eMeNbHBIC
bubnuoreka
49 MeTaUIbl — KaJbLUUA U 11.03.2024 §44
5 IIOK https://m.edsoo.ru/00ae15e8
Marsui
Baxueiime bubmmoreka
50 13.03.2024 §45
COEIMHEHMS KaJIbIUs IHOK https://m.edsoo.ru/00ae15e8
O6001menue u
51 18.03.2024
CHCTEMAaTHU3alUs 3HAHUI
Kéctkocth  BOABI M bubnmmoreka
52 20.03.2024 §45
CIIOCOOBI €€ yCTpaHeHHs LIOK https://m.edsoo.ru/00ae1886
[IpakTnueckass pabota
No 6 o TeMe bubnmmoreka
53 01.04.2024
"XécTkocTh BOABI U IIOK https://m.edsoo.ru/00aelae8
METOJIbl €€ ycTpaHEeHUs"
bubnmmoreka
54 AnmroMuHUI 03.04.2024 §46
IHOK https://m.edsoo.ru/00aelc64
AmpoTepHble cBolicTBa bubnuoreka
55 08.04.2024 §47
OKCHJIa U THJIPOKCH]IA IHOK https://m.edsoo.ru/00aelc64
bubnuorexa
56 Kenezo 10.04.2024 §48
IIOK https://m.edsoo.ru/00ae1d86
Oxcuapl, THAPOKCUABI U
bubnuorexa
57 comu xemneza (II) wm 15.04.2024 §49

xenesa (111)

IIOK https://m.edsoo.ru/00ae35e6




58

O06006111EH1E u

cucTeMaTu3als 3HaHu!

17.04.2024

59

[IpakTnueckas  pabora
No 7. Pemenne
AKCIIEPUMEHTAIbHBIX

3a1a4 o TeME
«Bakaeimuye MeTajbl

1 UX COCAUHCHUS)

22.04.2024

Bubaunoreka

LIOK https://m.edsoo.ru/00ae3de8

60

Brrancnenus I10
ypaBHEHUSIM

XMMHYECKUX  PEaKLH,
€CJIM OJIUH W3 PEarcHTOB
JaH B U30BITKE WU
COJCPIKUT MIPUMECH.
Brruncienus maccoBoi
JIOJIA BBIXOJa MPOaYKTa

peakuu

24.04.2024

Bubmanoreka

IIOK https://m.edsoo.ru/00ael750

61

O06001IeHne u

cUCTeEMAaTHU3alusd 3HAaHUHI

29.04.2024

62

KonTposabHasi paborta
Ne4 1o TeMe
«Baxgelme MeTaluIbl

1 UX COCIHUHCHUS)

06.05.2024

63

BemecrBa n marepuansl
B MOBCEJHEBHOW JKHU3HU

YCJI0BCKa

08.05.2024

Bbubmanoreka

IHOK https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE
3arpsi3HEHUE

OKpY>KaroIlen cpeibl

13.05.2024

Bubmanoreka

IHOK https://m.edso0.ru/00ae4270

65

Ponp xumuu B peuicHun
OKOJIOTHYCCKHX

npobiem

15.05.2024

Bbubmanoreka

IHOK https://m.edso0.ru/00ae4270




PesepBHbIit YPOK.
Bubmunoreka
66 O06001menue nl|l 20.05.2024
5 LIOK https://m.edsoo.ru/00ae0d0a
CHCTEMAaTH3alus 3HaHUH
PesepBHbIit YPOK.
bubnuoreka
67 O06o061eHue nl|l 22.05.2024
5 IHOK https://m.edsoo.ru/00adb33c
CHCTEMATH3allHs 3HAHHI
PesepBHbIit YPOK.
bubnuoreka
68 O06o061enue ull 23.05.2024
5 IHOK https://m.edsoo.ru/00ad9cb?2
CHCTEMATH3allHs 3HAHHUI
OBIIIEE KOJIMYECTBO 63
YACOB 110 ITPOI'PAMME

YUYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O NPOUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumusa, 8 kmace/ Pymsutuc I'.E., ®@enpaman @.I., Axkumonepnoe oOmiectBo «M3maTenbcTtBo
«IIpocsemenue»

* Xummsa, 9 xmace/ Pymsuruc I'.E., ®@enpnmman @.I'., AxumonepHoe oOmiectBo «M3maTenbcTBo
«IIpocBemienue».

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

Xumus: YPOKH B 8 KJ1acce: nocobue JUISt YUUTENSA /H. H. I'apa
Xumusi. Ypoku B 9 kiacce : mocobue ans yuaurens /H. H. apa.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/




