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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mO XWMHM Ha YypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMMbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIIUN MPETOAaBaHUS YICOHOTO TIPeIMeTa « X UMHUS
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJZIEpKaHHUeE,
IpeayCMaTpUBaET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OINpPEIEseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENBHOCTh W3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMXCs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TPeOOBaHUM K
pe3yibTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJIeH U3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHUsl.

3HaHWE XUMHUHU CIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, €ro MpeACTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUs KYJIbTYPhI JIUMYHOCTH, €€ 00I11el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHHSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepXaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XUMUHU.

CtpykTypa cojiepKaHus MPOrpaMMbl MO XMMHUU C(POpMUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ m3ydeHuro. Coaep:kaHue CKIAIbIBACTCA U3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUILY
IIOCJIEIOBATEIILHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelcTaBieHUA 00 DIEKTPOJUTHYECKON JHUCCOIMAllMA BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OJMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IMPAKTUYECKOrO MPUMEHEHUS U TOJIYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIpUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C MPHUBICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHMHA OOBSACHATh M OIICHUBATH SIBJICHUSA
OKpY’KaIoIlIEr0 MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHATh HUX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHUYECKHX 3HAaHUU JUIs BBIPAOOTKH HKOJIOTUYECKU
1e71eco00pa3HOTr0 TOBEJICHUSI B OBITY W TPYIOBOM JAESATEILHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID HAa OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUS XHMHUU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[Tepuoanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOMCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KalblUUs W HX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM D3IJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTATUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILIECTB.

Knaccudukaiys XuMUYECKUX PeaKIui 10 pa3IMYHbIM MMpU3HaKaM (110 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemioBomMy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHIOTEPMUUYCCKUE PEaKIIMH, TEPMOXUMHICCKUE
YpPaBHCHUH.

[TonsiTue o ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTEHHBIX
peakuusx. [lonsatne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOM PEAKIMUA M IOJIOKECHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLnu. CocraBienue YpaBHEHUIN

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMW C  HCIHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, anHnoHbl. MeXxaHu3M aucCOLMAllUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp auccornuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiun nonHOTrO 0OMeHa. Y CIOBHS MPOTEKAHUS PEaKIMil HIOHHOTO OOMEHa,
MOJHBbIE W COKpalll€éHHbIE HMOHHBbIE YypaBHEHHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM UM cojell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccormanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuyeckuui IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB W HeMeTaioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu



OT BO3JICUCTBUS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BENIECTB, MpolEecca JUCCOIMAIMM KUCIOT, IIeJIoYed U  coJier
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuWid HOHHOIOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUS), paclliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIBbHBIX 33]1a4.

HemeTtanibl 1 MX coeINHEHUSA

OO6mast xapakTepuctuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIE CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMeEpe XJopa
(B3aMMOJEHCTBUE C METalUlaM{, HEMETalaMH, WIeso4amMH). XJIIOPOBOAOPOI.
ConsgHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHUE, NpUMEHEHHe. JleiicTBre
XJIOpa U XJIOPOBOAOpPOAA HAa OpraHW3M 4YeJjoBeKa. BakHeilune XJIopuabl U HX
HAXO0XKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU OkucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KKCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCTIOPOia
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYecKkrue cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (uU3MUEeCKUEe W XUMHUYECKHE CBOMCTBa (00mmIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W chneuu@uyeckue). XHUMHUYECKHE pPEaKluH,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOco0a IMOMY4YeHHsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEAMHEHW B NpHUpojae. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHCIIECHHs. A30T, paclpOCTPAHEHHE B MPUPOLE,
bu3nyeckue U XuMHIeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKUe CBOMCTBA, MONyuyeHrue U npuMenenue. Cou aMMOHUS,
X QU3NYECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoJydyeHue, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OIME Kak TMpeACTaBUTENS Kilacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpAIbHBIX
ynoopeHuil. XuMU4ecKoe 3arpsi3HeHHe OKPYXKarollel cpeibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,



ajuioTponHeie Moaudukanuu ¢gocdopa, GuzNUecKue U XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUe U XMMHUYECKUE CBOMCTBA,
nosnyyenue. Mcnonp3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHHUS.  YIJIEpOoA,  aJUIOTPOIHBIE
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpone, (U3NYECKUE U XHUMHYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriaepona B npupoje. OKCUIbI yIriiepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJlyYeHUE W TMPHUMEHEHHE. DKOJIOTMYECKHEe MPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rno0anbHOTO TOTEIUICHUS KIMMaTa, IMTapHUKOBBINA
abdexT. YronbHas KucinoTa u €€ coiu, ux (U3NYECKUe U XUMHUYECKUE CBOMCTBA,
noJiydieHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBINA Ta3, HEDTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: KHUPaAX, OIKax, yrieBojgax — U UX
poiii B OKM3HM UeJioBeKa. MarepualibHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, MOJYYCHHE H
npuMenenue. CoenuHeHuss KpeMHHsi B mpupone. OOuiue mnpeacTaBlieHus 00
okcuzae kpemaus (IV) m kpemHueBoi kucimote. CHIMKATBI, MX HCIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKHUX BEIISCTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
X TIPOTEKAHMsI, ONBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJlorTeHOB M WX COCAMHEHUH (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHE
BUJICOMATEPHUATIOB), HAOIIOCHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIIOTBI, MW3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBICHHON CEPHOI KUCIIOTHI, MPOBEICHNE KaYeCTBEHHON PEaKIuu Ha CyJbQaT-
WOH W HaOmIoJeHWe MpHu3HaKka e€ MPOTEKaHWs, O3HAKOMJICHHE C (U3NYECKUMHU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCNUHEHHH (BO3MOXKHO HCIOJIb30BaHUE



BHUJIEOMATEpHUAIIOB), 0Opa3liaMu a30THBIX M (POChHOPHBIX yIOOpPEHUM, MoydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue Npu3HAKOB
UX IPOTEKaHHUsI, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/BIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoJIeIen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MpoLeccCOM  aACOpPOIMU  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, paclo3HABAaHUE U W3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAaYECTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl W M3YYCHUE IMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHene HeMeTaJuIbl U UX COCIMHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux siemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOoeHHE MeETaUIoOB. MeTajundeckasi CBsi3b U
METAJUIMYECKAas] ~ KpPUCTAJUIMYECKass  PEImIETKAa.  DJIEKTPOXUMHUYECKUH  pAll
HanpspKeHU MetamioB. Ouznueckue U XUMHUUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl ToydeHus: MeTauioB. [loHATHE O KOppO3UHM METAIIOB, OCHOBHBIE
CrocoObl 3amMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUYECKHUX
sanemenToB . 1. MenaeneeBa, CTpO€HHE MX ATOMOB, HAXOXJECHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUABI HaTpusd MW Kanusa. [IpuMeHeHue MIeNoYHbIX METauIOB U HX
COEIMHECHUM.

[[lenoyno3emenbHble METAJUIBI MarHuii MW KaJblMH: IIOJIOXKECHHE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
VX aTOMOB, Hax0XJAEHUE B Ipupoe. Pru3nuecKkne 1 XUMAYECKUE CBOMCTBA MarHus
U Kanplua. BaxHelmme coeauHEHUS Kaibliusg (OKCUJ, TUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TIos10)keHue B [leproanueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoOeHUE aToma, HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA amtoMUHUSA. AMGOTEpHBIE CBOMCTBA OKCUIA W THAPOKCH]IA
AJOMUHHS.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3JI€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHEe CBOMCTBA xkene3a. OKCUIbI, TuIpoKcuabl U con xenesa (II) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYECHHUE.



Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, H3yUYE€HHE  PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIOJB30BAaHHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  IPOTEKAHMS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajblUs, AJIFOMUHUS, IMHKA, JKeje3a
(IT) u xene3za (II1), meau (11), HabnroAEHNE U OMKMCAHUE MTPOIIECCOB OKPAITUBAHUS
IJJaMEHH HWOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
Y TUAPOKCHUJIA IMHKA, PELICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxHelime
METAJUJIbI U KX COCTUHCHUS.

XHMHUA M OKpPY:KaoUias cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM 4eloBeka. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karolieh cpeabl (MpeaeiabHas TOomycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHun 3K0JIOrHYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpasiloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIOICHUE,
AKCHEPUMEHT, MOJIETTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusnka: Marepus, aTroMm, 3JJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYTPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BELIECTBA, r'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAJUIMUECKAast
pemérka, CruiaBbl, (PU3NUECKUE BEJIUYMHBI, €AUHUIIBI U3MEPECHHS, KOCMUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.



buonorusi: dorocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yI0OpEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMd U
pacIIMpPEHUE OIBITA IESITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI0 O0OIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU MH(OpManmeit o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM EATENbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM y4eOHOU MESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHHWE M TOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SIX 4YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEIACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPodeccril U Tpy1a pa3IuyHOTo poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHUS 00pa3oBaHus ¢ YYETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eSITENbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K TMPUPOAEC KAK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC I
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTEe3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETax M IO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (P)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3UM MEXIY OOBEKTaMH H3YYEHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILlECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHHUE
XUMUYECKON PEAKIIUU — TPH PEIICHUN YIeOHO-TTI03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECCTBEHHbBIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBarTelbcKkme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTaHWU3alMd W MPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HabmomaTh 3a XOJOM Ipoiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(POPMAITUIO
pa3TUYHBIX BUIOB U (HOPM TMPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHME MPUMEHATh PA3IU4HbIE METOJbl M 3alpoChl MPU IOUCKE U OTOOpE
UHPOpMAllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOI'O MUCIOJBb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B IIpolecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJ¢ Juaiora W (WIM) JIHUCKYCCHUHU) TIO
CyLIeCTBY  OOCYyXKJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  pe3yibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIIEPUMEHTa (J1a00paTOPHOro OMBITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELIECHUU
BO3ZHMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOILIMX WHTEPECOB M COTrJIaCOBAHMS
no3uuuid (o0cyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUHM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpaTh Harbosee 3pheKTUBHbIC CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 33aJaHUM C Yy4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlepKaHMs, YCTAHOBJEHHOTO JaHHOM ¢enepaibHOM paboyeil mporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAy4HbIE 3HAHUSA, YMEHHUSI U CIIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
NESITEIbHOCTH 1O  TOJYyYEHHUIO HOBOTO  3HAHMS, €ro  HWHTEpPHpeTaluH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHIX.

K xoHiy 00yueHus B 9 kijiacce npeaMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpPacKpbIBaThb CMBICJ OCHOBHBIX XHWMHYECKUX IIOHSITHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEILIECTBO,
CI0KHOE BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIBHOCTh, CTENECHB
OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBS3b, TEIUIOBOU ekt
peakiuu, MOJIb, MOJISIpHBIA  O00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJICKTPOJMTUYECKAs UCCOIMALMS, pPEaKIMd HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCJIUTEIb,  BOCCTAHOBUTEIb, OKHCIEHHME M  BOCCTaHOBJICHHE,
ajutotTponus, aMm(pOTepHOCTh, XUMHUYECKas CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTN4YecKas), KpUCTAIMYecKas pemneérka, KOpPpo3us METaJlIoB,
CIUIaBbI, CKOpPOCTb XHMMHYECKOM PEAKIUH, IMPEACIbHO JONMyCTHUMAast
xoHuenTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATH B3aHMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHU W
MIPUMEHATH T MOHSTHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;

e HCIOJIB30BaTh XHUMHUYECKYI0 CHMBOJHUKY JUJIS COCTaBJIeHHS (popMyi
BEIIECTB M YPABHEHUN XMMUYECKUX PEAKIIUA;

e ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaxX HEOPraHUYECKUX COCAWHEHUH, TUI KPHUCTATUTUMYECKON
PELIETKM KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHHWE: ONHUCHIBATH M XapaKTEpHU30BaTh
Tabnuynyo Gopmy Ilepuogmdeckoi CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
pa3nIuyuarh TMOHSTHS «TrJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCIIOBBIMM  XApPAaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsa sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB W MX COCIWHEHHUHN B



npejesiax MajlbIX MEePUOIOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckrue XUMHYECKHE
CBOMCTBA TIPOCTHIX MW CIIOXKHBIX BEIIECTB, TMOATBEPXKAAas OIMCAHUC
MpUMEPAMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOIMAIMU  KUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWW, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEHTa 10 dopmysie
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYIOBAaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSAMH TII0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOrO ras3a);

MPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIWE B
BOJHBIX PacTBOpaxX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — JUIA M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



9 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ae/ioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/JeloB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

9A KJIACC
KoanuectBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema | bu6mmoreka [IOK
XAMUYECKHX dieMeHToB /1. 1. 03.09.2024  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmmorexa [JOK

. 05.09.2024 |  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Krnaccugukanus u HoMeHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB 10.09.2024  https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkoi CBS3U U TUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEeHUe u yriyOneHne 3HaHUIA 1 1

P e 17.09.2024
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Krnaccudukanusa XuMuueckux 1 bubmuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eaknuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmorexa HOK
P ' 24.09.2024 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

g ITonsiTE O XUMUYECKOM | bu6mmorexa [IOK
paBHOBecuH. DakTOPBI, BIUSAIOLINE 26.09.2024  https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XMMHUYECKON PEaKLUU U
I10JIO)KEHUE XMMHUECKOT O
paBHOBECHS

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakunu 01.10.2024  https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nccorranuu. CHIBHEIE U ci1a0ble Bubmorexa ITOK
A HHat. 03.10.2024  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Honnrle ypaBHEHUS peakIinn Bubmaorexa IJOK
P peartt 08.10.2024 = https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 JIEKTPOIUTUICCKON 10.10.2024  https://m.edsoo.ru/00add5d8
IIUCCOLIHAIINHT
XHUMHUYECKHE CBOMCTBA COJIel B CBETE
13 MIpeACTaBIEHU 00 bubmaorexa [IOK
bex . 15.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIIN
14 IlonsTue o rmapoanse cojei bubmorexa LHOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
[IpaxTnueckas padora Ne 1.
15 «Penrenue skcriepuMeHTAILHEIX Bubmaorexa [JOK
p 22.10.2024 | https://m.edsoo.ru/00addd12
3amauy
16 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUH 24.10.2024 | https://m.edsoo.ru/00addbfa
OO01ast XapakTePUCTHKA raJIOT€HOB.
17 anlxl/[II/Iqecxli/Ie CBzﬁCTBa Ha IIpuMepe bubmmorexa LIOK
p p 07.11.2024 @ https://m.edsoo.ru/00addecO
XJiopa.
18 Kontponbnas padota No2 o teme bubmuorexa [JOK




«DJIEKTPOIUTHYCCKAS TUCCOIMALIHS. 12.11.2024  https://m.edsoo.ru/00addfe2
XUMHUYECKUE PEaKLIUU B PACTBOPAX)
XnopoBoaopoa. CossiHas KUCIOTA,
19 XI/IMI]iI)‘leCIfI/I: cIB[oi/'ICTBa MOJIyYeHUe bubmmorexa LIOK
> HOIYH ’ 14.11.2024  https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITomyueHue CoNsTHOM KUCTOTHI bubmmorexa [IOK
7 N . ’ 19.11.2024 | https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [IOK
peardiHy, A 21.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynnsl 26.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.
23 HaxoxeHue cepsl U €€ COeTMHEHUN bubnnoreka [JOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpoeHue, bubnuotexa [JOK
¢bu3znueckre U XuMHUYeCcKre CBOMCTBA 03.12.2024 |  https://m.edsoo.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 qmsnjecmdre) " XI/II\I/I)I/I'—ICCKI/IG bubmmorexa LHOK
N 05.12.2024 = https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
OCHOBE MPOMBIIIJIEHHOTO CrIoco0a
26 MIOJIy4EHUSI CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE 10.12.2024  https://m.edsoo.ru/00adec8a

OKpY>KaroIleu cpelibl COETUHEHUSIMH
cepbl




Brrancnenune maccoBoit JO0JIM BbIXOAa

bu6mmoreka [IOK

27
IIPOYKTA PEaKLIUU 12.12.2024 = https://m.edsoo.ru/00adec8a
OO61as xapakTepuCTUKa SJIEMEHTOB

73 VA-rpynmsl. A30T, bubnmoreka [JOK
pacnpoCTpaHEeHUE B IIPUPOLE, 17.12.2024  https://m.edsoo.ru/00adeead
¢bu3nyecKkrue U XuMUYecKre CBOMCTBA
AmMHaK, ero Gu3nvecKue u

29 XMMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa LHOK

’ i 19.12.2024  https://m.edsoo.ru/00adf004
MIpUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonydyenne aMmmuaka, u3yueHue ero bubmorexa LHOK
T > YA 24.12.2024  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA 26.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpenuii. XuMudeckoe bubmorexa HOK
AOOP . . 09.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHHSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u

33 (pocg)o pHasI ann((l:Ta (b(blfm(qez:xne u bubmmorexa [TOK

P . 14.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Ucnonbs3oBanue ¢pocdaTos B

34 Ka4yecTBE MUHEPAJIbHBIX YIOOpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOTHON CPEAbI 16.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, pacipocTpaHEHHE B bubnmuorexa [JOK
npupoae, Gpu3nuecKue U XuMUYeCKue 21.01.2025  https://m.edsoo.ru/00adfd9c




CBOICTBa

Oxcunsl yriaepona, ux Gpu3snveckue u
XUMHAYECKHE CBOWCTBA.

bubmuorexa [JOK

36
DKOJIOTHYECKHUE TTPOOIEMBI, 23.01.2025  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)
37 VYroapHas KUCIIOTa U €€ COJIU buGnnorexa LIOK
28.01.2025 | hittps://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
18 "[losrydyeHue yrieKuciioro rasa. bubnuoreka [IOK
KagecTBeHHast peakius Ha KapOOHAT- 30.01.2025  https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHNYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
P = 04.02.2025 @ https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubmorexa LHOK
P 06.02.2025  https://m.edsoo.ru/00ac080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuotexa [JOK
«BaxaelIme HeMeTaJIbl U UX 11.02.2025 @ https://m.edsoo.ru/00acObf2
COEIMHEHUS
KonTponbnas padota Ne3 o teme
42 «Baxuelnme HeMeTayUIbl U UX bubmmorexa LIOK
13.02.2025 @ https://m.edsoo.ru/00ac0e18
COEIMHEHUS
OO6mrast xapakTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJIIOB.
43 MeTtamnmudueckas CBI3b U Eubmorexa IIOK
18.02.2025 | https://m.edsoo.ru/00ac103e

MCTAJUINYCCKasA KpUCTAIJIIMICCKasd
pemérka. Pu3ndyeckue CBOMCTBA




METAaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 OIEKTPOXUMHUYECKUH P, buGnnorexa LIOK
P o b 20.02.2025  https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmeraiuioB. CiuiaBel. BeruuciieHus mo
45 aBHEHHUSIM XUMHUYECKUX PEAKIUU Bubmorexa ITOK
P p ’ 25.02.2025  https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 IlonsaTue o KOppo3UU METATIIOB bubnnorexa LIOK
PP 27.02.2025 | https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
[enoumbie MeTaner 04.03.2025  https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJIus 06.03.2025  https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMeTbHBIC METAILITBI — bubmuorexa [JOK
KaJILLIUA U MarHui 11.03.2025 @ https://m.edsoo.ru/00acl5e8
50 BaxkHelmnme coenMHEHNS KAJIbIUS Bubmorexa ITOK
g H 13.03.2025 @ https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3AIUS
3HAHUH 18.03.2025
57 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuoreka [JOK
YCTpaHECHUS 20.03.2025 = https://m.edsoo.ru/00ac1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €6 Eubmorexa IIOK
" A 8 03.04.2025  https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6mmoreka [IOK
54 Al 7
FOMHHHH 08.04.2025 @ https://m.edsoo.ru/00aelc64




55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnunoreka [JOK
TUIPOKCHUIA 10.04.2025 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 Keneso 15.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubnnoreka [HOK
(I1) u xxene3a (1II) 17.04.2025  https://m.edsoo.ru/00ae35e6
53 O00011IeHIE U CUCTEMATU3AIUS
3HaHUI 22.04.2025
[IpakTuueckas pabora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«BaxHeinnme MeTauibl 1 UX 24.04.2025  https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OUH U3
60 peareHToB J1aH B U30bITKE WIIN bubnnoreka [JOK
COJIEPKUT IpUMECH. Brruncienus 06.05.2025  https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiumn
KonTponbnas pabota Ne4 mo teme
61 «BaxHeume MeTabl 1 uX 13.05.2025
COEJIMHEHU S
2 BemectBa u maTepuaisl B bubnuorexa [JOK
IIOBCEIHEBHON KU3HU YeJIOBEKaA 15.05.2025 | https://m.edsoo.ru/00ae3f50
63 XUMHYECKOe 3arpsi3HeHne bubmuoreka [IOK
OKpY’Karollen cpebl 20.05.2025  https://m.edsoo.ru/00ae4270
64 Ponp xumuu B pelieHun bubnnoreka [JOK
HKOJIOTHYECKUX TPOOIEM 22.05.2025 = https://m.edsoo.ru/00ae4270
65 PeseprubIil ypok. O600611eHIE 1 bubmuorexa [JOK




cucTeMaTu3alus 3HaHU|
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ITOYPOYHOE IIVTAHUPOBAHUME

9b KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Ilepnonnueckuit 3aK0H.
[Tepuonuueckas cucrema | bu6mmoreka [IOK
XAMUYECKHX dieMeHToB /1. 1. 03.09.2024  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKUX DJIEMEHTOB 1 bubmorexa LHOK
. 05.09.2024 |  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB
Krnaccugukanus u HoMeHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB 10.09.2024  https://m.edsoo.ru/00adb7e2
Bupl XuMu4ecKkoi CBSI3U U TUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[ToBTOpEHue u yrmyOiaeHue 3HAaHHA 1 1
P T 17.09.2024
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
Krnaccudukanusa XuMuueckux 1 bubmuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
eakuuu. [loHATHE O TOMOTEHHBIX U 1 bubmmorexa [JOK
P ' 24.09.2024 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
ITonsiTE O XUMUYECKOM | bu6mmorexa [IOK
paBHOBecuH. DakTOPBI, BIUSAIOLINE 26.09.2024  https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XMMHUYECKON PEaKLUU U
I10JIO)KEHUE XMMHUECKOT O
paBHOBECHS

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakunu 01.10.2024  https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nccorranuu. CHIBHEIE U ci1a0ble Bubmorexa ITOK
A HHat. 03.10.2024  https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Honnrle ypaBHEHUS peakIinn Bubmaorexa IJOK
P peartt 08.10.2024 = https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUMN bubnnoreka [JOK
00 JIEKTPOIUTUICCKON 10.10.2024  https://m.edsoo.ru/00add5d8
IIUCCOLIHAIINHT
XHUMHUYECKHE CBOMCTBA COJIel B CBETE
13 MIpeACTaBIEHU 00 bubmaorexa [IOK
bex . 15.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIIN
14 IlonsTue o rmapoanse cojei bubmorexa LHOK
AP 17.10.2024 | https://m.edsoo.ru/00add9d4
[IpaxTnueckas padora Ne 1.
15 «Penrenue skcriepuMeHTAILHEIX Bubmaorexa [JOK
p 22.10.2024 | https://m.edsoo.ru/00addd12
3amauy
16 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUH 24.10.2024 | https://m.edsoo.ru/00addbfa
OO01ast XapakTePUCTHKA raJIOT€HOB.
17 anlxl/[II/Iqecxli/Ie CBzﬁCTBa Ha IIpuMepe bubmmorexa LIOK
p p 07.11.2024 @ https://m.edsoo.ru/00addecO
XJiopa.
18 Kontponbnas padota No2 o teme bubmuorexa [JOK




«DJIEKTPOIUTHYCCKAS TUCCOIMALIHS. 12.11.2024  https://m.edsoo.ru/00addfe2
XUMHUYECKUE PEaKLIUU B PACTBOPAX)
XnopoBoaopoa. CossiHas KUCIOTA,
19 XI/IMI]iI)‘leCIfI/I: CiOfICTBa MOJIy4eHHUE bubmmorexa LIOK
> Oy ’ 14.11.2024  https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITomyueHue CoNsTHOM KUCTOTHI bubmmorexa [IOK
7 N . ’ 19.11.2024 | https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [IOK
peardiHy, A 21.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynnsl 26.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.
23 HaxoxeHue cepsl U €€ COeTMHEHUN bubnnoreka [JOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpoeHue, bubnuotexa [JOK
¢bu3nuecKkre U XUMHUYEeCKHe CBONCTBA 03.12.2024 |  https://m.edsoo.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 qmsnjecmdre) " XI/II\I/I)I/I'—ICCKI/IG bubmmorexa LHOK
N 05.12.2024 = https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
OCHOBE MPOMBIIIJIEHHOTO CrIoco0a
26 MIOJIy4EHUSI CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE 10.12.2024  https://m.edsoo.ru/00adec8a

OKpY>Karollen cpelibl COETUHEHUSIMU
cepbl




Brrancnenune maccoBoit JO0JIM BbIXOAa

bu6mmoreka [IOK

27
IIPOYKTA PEaKLIUU 12.12.2024 = https://m.edsoo.ru/00adec8a
OO61as xapakTepuCTUKa SJIEMEHTOB

73 VA-rpynmsl. A30T, bubnmoreka [JOK
pacnpoCTpaHEeHUE B IIPUPOLE, 17.12.2024  https://m.edsoo.ru/00adeead
¢bu3nyecKkrue U XuMUYecKre CBOMCTBA
AmMHaK, ero Gu3nvecKue u

29 XMMHYECKHUE CBOMCTBA, MOJYyYCHUE U bubmorexa LHOK

’ i 19.12.2024  https://m.edsoo.ru/00adf004
MIpUMEHEHNE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonydyenne aMmmuaka, u3yueHue ero bubmorexa LHOK
T > YA 24.12.2024  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA 26.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpenuii. XuMudeckoe bubmorexa HOK
AOOP . . 09.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHHSIMU a30Ta
®ocdop. Okenn pochopa (V) u

33 (pocg)o pHasI KI/I(I:[J'I((I))Ta (b(blfm(qez:xne u bubmmorexa [TOK

P . 14.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Ucnonbs3oBanue ¢pocdaTos B

34 Ka4yecTBE MUHEPAJIbHBIX YIOOpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOTHON CPEAbI 16.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, pacipocTpaHEHHE B bubnmuorexa [JOK
npupoae, Gpu3nuecKue U XuMUYeCKue 21.01.2025  https://m.edsoo.ru/00adfd9c




CBOICTBa

Oxcunsl yriaepona, ux Gpu3snveckue u
XUMHYECKHE CBOWCTBA.

bubmuorexa [JOK

36
DKOJIOTHYECKHUE TTPOOIEMBI, 23.01.2025  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)
37 VYroapHas KUCIIOTa U €€ COJIU buGnnorexa LIOK
28.01.2025 | hittps://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
18 "[losrydyeHue yrieKuciioro rasa. bubnuoreka [IOK
KagecTBeHHast peakius Ha KapOOHAT- 30.01.2025  https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHNYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
P = 04.02.2025 @ https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coequHEeHHUS bubmorexa LHOK
P 06.02.2025  https://m.edsoo.ru/00ac080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuotexa [JOK
«BaxaelIme HeMeTaJIbl U UX 11.02.2025 @ https://m.edsoo.ru/00acObf2
COEIMHEHUS
KonTponbnas padota Ne3 o teme
42 «Baxuelnme HeMeTayUIbl U UX bubmmorexa LIOK
13.02.2025 @ https://m.edsoo.ru/00ac0e18
COEIMHEHUS
OO6mrast xapakTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJIIOB.
43 MeTtamnmudueckas CBI3b U Eubmorexa IIOK
18.02.2025 | https://m.edsoo.ru/00ac103e

MCTAJUINYCCKasA KpUCTAIJIIMICCKasd
pemérka. Pu3ndyeckue CBOMCTBA




METAaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 OIEKTPOXUMHUYECKUH P, buGnnorexa LIOK
P o b 20.02.2025  https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MmeraiuioB. CiuiaBel. BeruuciieHus mo
45 aBHEHHUSIM XUMHUYECKUX PEAKIIUN Bubmorexa ITOK
P P ’ 25.02.2025  https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 IlonsaTue o KOppoO3UU METATIIOB bubnnorexa LIOK
PP 27.02.2025 | https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
[enoumbie MeTaner 04.03.2025  https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJIus 06.03.2025  https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMeTbHBIC METAILITBI — bubmuorexa [JOK
KaJILLIUA U MarHui 11.03.2025 @ https://m.edsoo.ru/00acl5e8
50 BaxkHelmnme coenMHEHNS KAJIbIUS Bubmorexa ITOK
g H 13.03.2025 @ https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3AIUS
3HAHUH 18.03.2025
57 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuoreka [JOK
YCTpaHECHUS 20.03.2025 = https://m.edsoo.ru/00ac1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €6 Eubmorexa IIOK
" A 8 03.04.2025  https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6mmoreka [IOK
54 Al 7
FOMHHHH 08.04.2025 @ https://m.edsoo.ru/00aelc64




55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnunoreka [JOK
TUIPOKCHUIA 10.04.2025 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
36 Keneso 15.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a bubnnoreka [HOK
(I1) u xxene3a (1II) 17.04.2025  https://m.edsoo.ru/00ae35e6
53 O00011IeHIE U CUCTEMATU3AIUS
3HaHUI 22.04.2025
[IpakTuueckas pabora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«BaxHeinnme MeTauibl 1 UX 24.04.2025  https://m.edsoo.ru/00ae3de8
COETUHEHUS
KonTponbnas padota Ne4 o teme
60 «BaxHeinnme MeTauibl 1 UX bubmorexa LHOK
06.05.2025  https://m.edsoo.ru/00ae1750
COEJIMHEHU S
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIM OJUH U3
61 peareHToB JlaH B U30BITKE WU
COZEPKUT pUMeCH. Brruncnenus 13.05.2025
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
2 BemectBa u maTepuaisl B bubnuorexa [JOK
IIOBCEIHEBHON KU3HU YeJIOBEKaA 15.05.2025 | https://m.edsoo.ru/00ae3f50
63 XUMHYECKOe 3arpsi3HeHne bubmuoreka [IOK
OKpY’Karollen cpebl 20.05.2025  https://m.edsoo.ru/00ae4270
64 Ponp xumuu B pelieHun bubnnoreka [JOK
HKOJIOTHYECKUX TPOOIEM 22.05.2025 = https://m.edsoo.ru/00ae4270
65 PeseprubIil ypok. O600611eHIE 1 bubmuorexa [JOK
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOJIUYECKHUE MATEPUAJIBI JIJI51 YUUTEJISA
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I"., Cnagkos C.A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru/00ae
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