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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO OOILIEr0 0Opa30BaHUs COCTAaBJIEHA Ha OCHOBE TPEOOBAaHWH K
pe3ynbTataM  OCBOGHHS OCHOBHOM 00pa3oBaTENbHOW IPOrpaMMBl  OCHOBHOrO  o0mmiero obOpa3oBaHWS,
npencraBieHHBX B DI'OC OO0, a takxke Ha OCHOBE (peqepanbHO pabovel mporpaMMbl BOCITUTAHUS B C YIETOM
KOHLIETIIMKM TpenoAaBaHus y4eOHOro mpeaMera «XHuMus» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoii
denepanyu.

[Iporpamma o xumumn Aa€T MpecTaBiIeHNE O LENsX, 00Iel cTpaTerun 00y4eHus., BOCIIMTaHHUS U Pa3BUTHS
00ydJalomuyxcsi CpeNCcTBaMU Y4eOHOro TMpeAMeTa, YCTAaHAaBIMBAeT o00s3aTelIbHOE IPEAMETHOE COfepIKaHue,
IIpeayCcMaTpUBAaET paclpelesieHde €ro Mo KjiaccaM M CTPYKTYpHpOBaHHUE IO pasfesaM M TeMaM IporpaMMbl IO
XUMMHY, ONpenenseT KOIMYECTBEHHBbIE M KAaueCTBEHHbBIE XapaKTEPUCTUKU COJAEP)KaHUS, PEKOMEHIYEMYIO
TIOCJIE/IOBATENILHOCTh U3YUYEHHUSI XUMHUH C YYETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKHA y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH O00Y4YalolmIMXCs, ONpenessieT BO3MOXHOCTH IpeMeTa Ui peau3aiuu
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUsI OCHOBHOH 00pa3oBaTeNbHOM NpOrpaMMbl Ha YPOBHE OCHOBHOrO OOIIEro
o0Opa3oBaHusl, a TaKke TpeOOBaHMH K pe3yiabraTaM OOy4YeHWs] XUMHU Ha YPOBHE Iieled W3y4eHHs IpeaMeTa |
OCHOBHBIX BUJIOB Y4EOHO-IT03HABATEIBHON JICATEIHHOCTH 00YYaIOIErocs M0 OCBOSHUIO Y4eOHOTO CONlepKaHUsL.

3HaHKe XUMHH CITY)KUT OCHOBOH U1t (POPMHUPOBAHUSI MUPOBO33PEHUsI 00y4aroLIerocs, ero npeacTaBlIeHui o
MaTepHAIbHOM  E€IMHCTBE MHUpa, BAXKHYIO pONb HWrpaloT (QopMHpyeMble XUMHEH TIpeJCTaBlIEHHS O
B3aMMOIIPEBPAIICHUSIX JHEPIUU M 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTSAX PElIeHUs To0abHBIX MpolieM
YCTOMYMBOI'O PA3BHUTHS UYEIIOBEYECTBA — CHIPHCBOM, YHEPTETHUCCKOM, MMHIIEBONH M IKOJIOIMYECKON Oe30mMacHOCTH,
npo0JIeM 3IPaBOOXPAHCHUS.

N3yyenue xumuu:

CIOCOOCTBYET peasiu3aliid BO3MOXKHOCTEH Uil CaMOpa3BUTHA U (OPMHUPOBAHUS KYJIbTYpPbI JIMUYHOCTH, €€
o011el 1 QyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (OPMHPOBAHHE MBIIUICHUS W TBOPUYECKHX CHOCOOHOCTEW OOy4YarolMXCs, HAaBBIKOB HX
CaMOCTOATENBHON yueOHOM AeSTeNbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIICIOBATEILCKUX YMEHUM, HEOOXOMMBIX KaK
B IIOBCETHEBHOM JKU3HHU, TaK U B IPO(PECCHOHATBHOI NeATeIbHOCTH;

3HAKOMHT CO CIEIU(HUKOA HayYHOr'O MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO B3IUIA/Aa HA €JUHCTBO
NPUPOABI U YEJOBEKa, SBJIAETCS OTBETCTBEHHBIM 3TAalloM B ()OPMHPOBAHMU €CTECTBEHHO--HAy4HOH I'DaMOTHOCTH
0o0ydJaronumxcs;

crocoOcTBYeT (POPMHUPOBAHHUIO IIEHHOCTHOI'O OTHOLICHHS K €CTECTBEHHO--HAYYHBIM 3HAHMAM, K NIPUPOIE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOe 00pa3oBaHKUEe 00yJarolxcs.

JlanHBIe HanpaBJIeHHs B 00y4EHHH XUMHUH 00ECIICUMBAIOTCS CIICHU(HUKON colepikaHusl yaeOHOro peamMera,
KOTOPBIN SABIISETCS MEJarornuecku aJanTHPOBAHHBIM OTPa)KeHHEM 0a30BOH HAYKHM XMMHHU Ha ONpPENeNEHHOM STalle
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHHs OPHUEHTHPOBAH HAa OCBOCHHE OOYYarOUIMMUCS
CHCTEMBbI NIEPBOHAYAIBHBIX MOHSITHH XUMHH, OCHOB HEOPraHWYECKONW XUMHH M HEKOTOPBIX OTAEIBHBIX 3HAUUMBIX
MIOHSTUNA OpPraHUYECKON XUMHHU.

CTpyKkTypa conmepikaHusl NPOrpaMMBl 10 XHUMHUH C(OPMHpOBaHA Ha OCHOBE CHUCTEMHOro IOIxona K eé
n3ydenuto. ConepikaHue CKIAIbIBACTCS M3 CHUCTEMbI MOHSATHH O XMMHUYECKOM JJIEMEHTE M BELIECTBE M CHCTEMBbI
TIOHATHI 0 XUMHUUYECKOH peakiun. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHM30BaHbI 110 MPUHIIMITY [OCIEA0BATEIEHOTO
pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUIECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YIEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHa XMMUM;

— YYCHHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TIPEACTaBIICHNI 00 3JIEKTPOIUTHIECKON TMCCONMANNY BEIIECTB B PACTBOpAXx.

Teoperndeckue 3HaHMS PaCCMATPUBAIOTCSI HA OCHOBE 3MITMPHUYECKN TTOTYIEHHBIX W OCMBICIICHHBIX (DAKTOB,
Pa3BUBAIOTCST TOCIEAOBATENbHO OT OJHOTO YPOBHA K IPYrOMY, BBIIOMHSIA (QYHKOMHM OOBSCHEHUS U
TIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHUECKOTO NMPHMEHEHHS W TIOMY9eHHS H3YyJaeMbIX
BEIIIECTB.

OcBoeHHEe TPOrpaMMBI 1O XHMHH CIOCOOCTBYET (OPMHUPOBAHHIO TIPEACTaBICHHS O XHMHUYCCKOH
COCTaBIISFOIIEH HAyYHOH KapTHHBI MHpA B JIOTHKE €€ CHCTEMHOM IPHPOABI, IIEHHOCTHOI'O OTHOIICHHS K HAy9HOMY
3HAaHWI0O W METO/IaM IMO3HaHMS B Hayke. V3ydeHnWe XUMHM IIPOMCXOMUT C TPHUBJICYCHWEM 3HAHWH U3 paHee
M3Y4EeHHBIX y4eOHbIX npeaMeToB: «Okpyxaroumii Mupy», «bruonorus. 5—7 kmacesd» n «Puznka. 7 Kimacey.



[Ipy wW3ydeHWH XWMHH TPOUCXOAUT (POPMHUPOBAHHE 3HAHUA OCHOB XHMHYCCKOW HAyKH Kak o00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, MIPAKTUYECKON NEATEIbHOCTH YEIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH
KYJIbTYpHL. 3a7ada y4eOHOro MpeaMeTa COCTOMT B (DOPMHPOBAHMH CHCTEMBl XMMHUYECKUX 3HAaHMH — Ba)KHEHIIUX
(aKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKUX TIOJNIOKECHUH, JOCTYMHBIX OO0OOIIEHHH MHPOBO33PEHYECKOTO
xXapakrepa, sA3bIKa HAyKd, B MPHUOOIICHUH K HAYIHBIM METOJaM IMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMHUYCCKUX
peakuuii, B GOPMHPOBaHMH U Pa3BUTHHU ITO3HABATEIbHBIX YMEHHI M MX MPUMEHEHUU B y4€OHO-ITO3HABATEIHHON 1
y4eOHO-HCCIeIOBATENBCKON  IEITeIbHOCTH, OCBOGHHHM NpaBWJl 0Oe30macHOro oOpalleHHs C BemecTBaMu B
MIOBCEHEBHOM KU3HHU.

[Ipn m3yueHMM XMMUHM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHWs Ba)KHOE 3HA4YCHHE IPHOOPENH TakHe
LIeNY, KaK:

— (opMHUpOBaHNE WHTEIIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOpa30BaHUIO, COTPYJHUYECTBY,
CaMOCTOSITENILHOMY MIPHUHSTHIO PEIIeHUH, CIIOCOOHOM aIanTHPOBAaThCS K OBICTPO MEHSIOLIUMCSI YCIIOBHSAM JKU3HHU;

— HanpaBJIeHHOCTh OOYYEHHsS Ha CHUCTEMAaTHYECKOEe IPUOOLICHHE OOYYalOIIUXCS K CaMOCTOSTEIbHON
MO3HABATENBHON NEATEIBHOCTH, HAyYHBIM METOJaM IO03HaHHs, (OPMUPYIOIIMM MOTHBALMIO M pa3BUTHE
CITOCOOHOCTEN K XMMUH,

— olecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX INPHOOPETEHUIO OOYYArOIMMUCS OTbITa Pa3HOOOpa3HON
JEATENIbHOCTH, TIO3HAHMS M CAMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIWH), WMEIOIIHX
YHUBEpCAJIbHOE 3HaUEHHE AJIS Pa3JIMUHBIX BUJOB JEATEIBHOCTH;

— (opmupoBanue o0mei (HYHKIIMOHANEHON U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YHCIIE YMEHHIA
O6’bﬂCHﬂTb U OLICHUBATH SBJICHUS OKPYXAIOLIEr0 MHUPA, HMCIIONB3Ys 3HAHWUSA W OIIBIT, MOJYUYCHHBIC IPU U3YUCHUU
XMMUH, TIPUMEHSITh UX IPH PEIIEHUH NPoOJIeM B ITOBCEJHEBHON JKU3HH U TPYIIOBOH JEATEIHHOCTH;

- (bOpMI/IpOBaHI/IC y o6yqa}om1/1xc;[ T'YMaHHUCTHYCECKUX OTHOI.[IeHHﬁ, INOHUMAaHUA LEHHOCTH XUMHYCCKUX
3HaHHUU JUISl BBIPAOOTKH JKOJOTMYECKH LeNecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOI JEATENBHOCTH B IEISIX
COXPAaHEHMsI CBOET0 3/10POBbs M OKPYKAIOLLEH IPUPOJHON CPELIbI;

— pa3BUTHE MOTHBalMd K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIF0O M CaMOBOCITUTAHHIO Ha OCHOBE
YCBOGHUsI OOIICYETIOBEUECKUX IEHHOCTEH, T'OTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQHIsl M HAaIlpaBiIeHHOCTH
JalbHEHIIero o0yueHusl.

OO1iee 4MCIIO YacoB, OTBEAEHHBIX [UISi M3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHus,
cocrapiiseT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kimacce — 68 vacoB (2 yaca B HEIEMIO).



COJAEPXAHUE OBYYEHUA

8 KJIACC

IepBonauyagbHBIe XUMUYECKHE TOHATHS

[peaver xumun. Ponb XuMum B JKM3HM YesloBeKa. XUMUSI B CHCTeMe HayK. Tena u BemiecTBa. dusnyeckue
CBOWCTBA BEUIECTB. ArperaTHoOe cOCTOsiHME BelecTB. [IoHATHE 0 MeToaxX Mo3HaHUA B XMMUH. UHCThIE BellecTBa U
cmecu. CriocoObI pa3ieNieHns: cMecei.

ATOMBI U MOJEKYNbl. XUMUUECKHE AMeMeHTbl. CHUMBOJIBI XUMHUYECKUX 3JeMeHTOB. IIpocTele U cioXHbIE
BellecTBa. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xumnueckast (opMmyna. BalleHTHOCTP aTOMOB XHMHYECKHX O3JIEMEHTOB. 3aKOH MOCTOSIHCTBAa COCTaBa
BemecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOcUTeNbHasl MOJIEKYAspHas Macca. MaccoBast 07 XMMHYECKOIO
3JIEMEHTAa B COEAUHEHUU.

KonngectBo Bemectsa. Monb. MonspHast Mmacca. B3anMocBA3b KONUYeCTBa, MacChl U UUCIA CTPYKTYPHBIX
eIMHHUI] BenlecTBa. PacuéTel mo opMynaM XMMUUECKUX COSANHEHUM.

Ousnueckre U XUMHUYECKHE sIBIEHHUs. XUMHUYecKas peakuus U e€ MpU3HaKu. 3aKOH COXPAaHEHHs MacChl
BellecTB. XuMuUueckre ypaBHeHus. Kiaccudukanus XMMUUECKUX peakinil (COeqUHEHH s, Pa3IoKeHNs], 3aMeIIeHHS,
oOMeHa).

Xumuueckuii 3Kcnepumenm:

3HAaKOMCTBO C XMMHUYECKOH IOCYIOH, TpaBHjIaMu paboThl B jabopaTopud W TpHEMamMu OOparieHHs ¢
71200paTOpHBIM 00OPY/IOBaHUEM, N3YUYEHHE U ONMUCAHUE (PU3NYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKHX BEILECTB,
HaOmozieHne pusnveckux (IIaBlieHWe BOCKA, TasHHE JIbJia, PACTHPAHUE caXxapa B CTYIKeE, KUIIEHWE U KOH/ICHC AL
BOIIbI) U XUMHUECKHX (TOPCHUE CBEYH, MPOKAJIMBAHHWE MEIHOW IMPOBOJIOKH, B3aUMOICHCTBHE MeNa C KUCIIOTOM)
SIBJICHUH, HAOJIOJICHHE M OIMCAHHWE TMPU3HAKOB IPOTCKAHMSA XHMHYECKHX pEakuuil (pas3sioKeHHe caxapa,
B3aUMOJICHCTBIE CEPHOIM KHCIOTHI C XJopuaoMm Oapus, pasznoxenue ruapokcuna menu (ll) mpu HarpeBanum,
B3anMojieiicTBre Jkene3a ¢ pactBopoM comu Mmenu (l1), m3ydeHuwe crnocoOOB paszieneHuss cMeced: ¢ IOMOLIBIO
MarHuTa, (QUIBTPOBaHNE, BBINAPUBAHKUE, JUCTWLIALMSA, XpoMaTorpadus, NPoBeAeHHE OYMCTKY MTOBApEHHOI comu,
HaOJIIOICHNEe W OIMCAaHWE PEe3yIbTaTOB IPOBEACHHSA OIBITAa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsS Macchl,
co3/1aHUe MOJieNIel MOJIEKYI (IapOCTEeP>KHEBBIX).

BaxkHeiilue npeacTaBuTeIH HEOPraHUYECKHX BeILECTB

Bosnyx — cmech rasos. CocraB Bo3myxa. Kucmopoxm — sneMeHT u mpocroe BemecTBo. HaxoxieHue
KHCliopoAa B mpupone, (uU3Mueckne W XHMHU4YecKHe cBoiictBa (peakiuu ropenws). Oxcuzpl. [Ipumenenue
kuciopoaa. CriocoObl MOTyYeHUs KUCIOpOAa B J1a0opaTOpuM M HPOMBINUICHHOCTH. KpyroBopor kucmoponma B
npupoze. O30H — aJUIOTpoNHas MOAU(HKAIMSA KUCIOPOa.

TeruoBolt >PheKT XUMHUECKOH peakiyd, TEPMOXHMMHYECKHE YPAaBHEHUS, JK30- U JHAOTEPMHUUYECKHE
peakiuu. TomwmBO: yroiab W MeTaH. 3arpA3HEHHE BO3AyXa, YCHWIICHHE NapHHUKOBOTO 3¢deKTa, paspyleHue
030HOBOTI'O CIIOSI.

Bonopox — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopona B npupoae, GU3N4eckne 1 XUMHIECKHe
CBOMCTBa, IPUMEHEHHE, CIIOCOObI MomydeHus. KucaoTs! u conu.

MossipHBIit 006EM Ta30B. Pacy€rhl Mo XMMHUYIECKUM YpaBHEHUSIM.

®uznyeckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HachillleHHBIE M HEHACHILLEHHBIE
pacTBOphl. PacTBOpUMOCTH BElIECTB B BoAE. MaccoBasi 10JIs BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABL.
OcHoBanusa. Poxp pacTBOpoB B NIPHPOAE M B JKM3HHM deroBeka. KpyroBopoT Boabl B NpHpoOAE. 3arps3HEHHE
NpUpOaHBIX BoA. OXpaHa n OUMCTKA IPUPOIHBIX BOJ.

Knaccudukarms Heopranmdeckux coenuHenuit. Oxcuabl. Knaccuukanmsi OKCHIOB: colleoOpa3yromue
(OCHOBHBIE, KHCIIOTHBIE, aM{(OTepHble) U HeconeoOpasyromue. Homenknatypa okcugoB. @Dusuueckue u
XUMHUYECKHE CBOMCTBAa OKCHIOB. [lonyueHne okCcuaoB.

OcuoBanmsa. Krmaccupukanms OcCHOBaHMI: IMIENOYM W HEPACTBOPUMBIC OCHOBaHHA. HoMeHKmaTypa
ocHOBaHUM. OU3NUECKHUE U XUMUUECKUE CBOMCTBA OCHOBaHUU. [lonyueHue ocHOBaHUMA.

Kucnorel. Kimaccudukanus xucnor. Homenknatypa kucimor. OU3HUECKHe U XUMUYECKHE CBOMCTBA KUCIIOT.
Psn akruBHocTn MeramioB H. H. bekeroa. Ilonyuenue kucnor.

Comu. Homenkmarypa coneit. @uzndeckre M XuMIdeckne cBorcTBa coneil. [lomydenne comeit.

I'eHeTnueckas CBsI3b MEX/y KJIaCCaMH HEOPTAaHUIECKHUX COSANHEHHUM.

Xumuueckuii Ixcnepumennt.

Ka4eCTBEHHOE OIpeeTIeHNE COAEPKaHNsI KUCIOPOAa B BO3AyXe, MOMydeHHE, COOMpaHue, paclio3HaBaHHUE U
N3y4eHHE CBOWCTB KHCIIOpPO/a, HAaOIIOJeHNE B3aNMO/ICHCTBHS BELIECTB C KUCIOPOIOM U YCIIOBUSI BOSHUKHOBEHUS U



TIpeKpamieHnsi ropeHus (moxapa), 03HAKOMJICHHE C 00pa3laMu OKCHJIIOB M OIMCAHHE HMX CBOMCTB, IONy4YEeHHE,
coOupaHue, pacrio3HaBaHUE U U3yUEHHE CBOIMCTB BOJOpO/a (TOpeHHe), B3aUMOCHCTBHE BOIOPO/IA C OKCHIOM MeIu
(I1) (BO3BMOXHO HCMOJB30BAHKME BHACOMATEPHATOB), HAOIIONCHHE OOpa3loB BELIECTB KOJHUYECTBOM | MOIb,
HCCIIeJOBaHUE OCOOEHHOCTEH PacTBOPEHHMS BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO, TPUTOTOBIICHHUE PacTBOPOB C
OIIpe/IeIEHHON MacCOBOW J0Jied pacTBOPEHHOTO BEIIECTBA, B3aMMOJEHCTBHE BOABI ¢ MeTaylaMd (HaTpHEM U
KaJbplIueM) (BO3MOXKHO HCITOJb30BAaHHE BHACOMATEPHAJIOB), HCCIIENOBaHHE OOpa3lOB HEOPraHWYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAONIOAEHHE M3MEHEHUS! OKPACKH MHMKATOPOB B PAcTBOpax KHCIOT U ILENOYeH, U3ydeHue
B3anmozeiictBust okcuna Menu (1) ¢ pacTBopom cepHOI KHCIIOTHI, KUCIIOT ¢ METaJUIaMH, PeaKkLUi HeHTpann3aliy,
TIOTyYeHHE HEPaCTBOPHMBIX OCHOBAHMH, BBITECHEHHE OJHOTO METajula JPYyrMM W3 pacTBOpa COJIH, pEIIeHUE
SKCTIEPUMEHTAIIBHBIX 337124 10 TeMe «BakHeHIre Kitacchl HEOPraHMYECKUX COSTUHEHUID).

Ilepnognuecknii 3axoH u Ilepmognmueckas cucreMa xumMudeckux iementoB [I. M. Menneneesa.
Ctpoenune aToM0oB. XuMH4YecKasi CBA3b. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIE PEAKIINT

[lepBble mMOMBITKM KiIACCU(HUKALUN XHUMHUYECKHX dSJIeMEeHTOB. [IoHATHE O Tpynmax CXOIHBIX DJIEMEHTOB
(wenoyHble W IIENOYHO3EMENbHBIE METaJUIbl, TaJIOTeHbl, HHEPTHBIE Tasbl). DJEMEHTHI, KOTOpbIE O00pa3yroT
amMQOTepHBIE OKCHIBI U TUAPOKCHIBI.

Ilepuonuueckuit 3akoH. Ilepuonnueckas cucrema xuMmudeckux oanementoB J[. M. Menneneesa.
Koporkomnepronnas u mmHHONepuoaHas (opmbl [lepromuueckoil cucrembl xumuueckux snemenros [I. .
MenpeneeBa. [lepuoabt u rpymmnbl. PU3MUECKHH CMBICT TIOPSIKOBOIO HOMEpa, HOMEPOB IIEPHO/A W TPYIIIBI
JJIEMEHTA.

Crpoenne atomoB. CocraB aTOMHbIX siiep. M3ortombl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
atomMoB TepBeIXx 20 xumuyeckux anemeHToB Ilepmommdeckoit cucremsr JI. M. MenneneeBa. XapakTepHCTHKa
XMMHUYECKOT0 3JIEMEHTA T10 ero nosoxeHuto B [lepuoguueckoit cucreme /. . Menaeneesa.

?)aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XHUMHUYCCKUX 9JICMCHTOB, MCETAJINIMYCCKHUX u
HEMETAJINUECKUX CBOMCTB MO rpynmnam 1 nepuoaam.

3navenue [leprmoandeckoro 3akoHa u [lepuopndeckol CUCTEMBl XMMHYECKUX OSJIEMEHTOB Ul Pa3BUTHUS
Hayku U npaktuku. J1. 1. Mennenees — yu€Hbli U IpaKJaHVH.

Xumnueckasi cBsi3b. KoBaneHnTHas (MOJIspHAs U HEMOSAPHAS) CBA3b. DIEKTPOOTPHIATEIEHOCTE XUMUIECKUX
J1eMeHTOB. MIoHHas CBA3b.

Crenenp  okucneHusi.  OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIE — peakiuu. [Ipomecchl  OKHUCIIEHHS |
BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit 3kcnepumenm:.

U3ydeHue oOpa3LoB BEIIECTB METAIJIOB U HEMETAJLIOB, B3aUMOACHCTBHE THAPOKCHAA IIMHKA C PACTBOPaMHU
KHUCIIOT M ILENO4YeH, INPOBEJCHUE OINBITOB, HUIIOCTPUPYIOIIMX TNPUMEPhl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxiii (TopeHne, peakiuu Pa3ioKeHNs, COSIUHEHUS).

Mescnpeomemnoie ceaszu

Peanuzanus MEXIpEeAMETHBIX CBfA3€il IpH H3YUYCHMHM XHUMHMUM B 8§ KJacce OCYIIECTBISETCS dYepe3
UCIIONB30BAaHHE KaK OOLIMX €CTECTBEHHO--HAYYHBIX HOHATHH, TaK M IOHATHH, SBJIAIOIIUXCA CHCTEMHBIMH I
OTZEJBHBIX IIPEAMETOB ECTECTBEHHO--HAyYHOT O IUKIIA.

OOIIre ecTeCTBEHHO--HAyYHBIE IOHATHS: HAay4HBIA (AaKT, T'MIOTe3a, TEOpHs, 3aKOH, aHAlIM3, CHHTE3,
KJIacCU(HKaLUs, NEPUOANIHOCTD, HAOIIOIEHNE, SKCIIEPIMEHT, MOACIUPOBAHUE, H3MEPEHHE, MOJEIb, SBICHHUE.

@duznka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEWTPOH, NOH, HYKJIH]I, H30TOIBI, PaIHOAKTHBHOCTh, MOJIEKYJIa,
JIEKTPUUECKUI 3apsAi, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSHUE BEIIECTBa, ra3, (pu3nvecKue BEIWYHHBI,
€IMHHUIIBI I3MEPEHH, KOCMOC, TUIaHETHI, 3BE3/161, CoNHIIE.

buonorus: porocunres, apixanue, buocdepa.

Ieorpadus: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE MOPOABI, IOJNE3HBIE HCKONAeMble, TOIUIHBO,
BOJTHBIE PECYPCHI.

9 KITIACC

BelecTBo 1 XMMHUYeCKas peakuusi

[epromuaeckuit 3akoH. [lepromudaeckas cuctema xummudeckux dnmemerToB . M. MenneneeBa. CtpoeHne
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KK, KaIbIIU
1 MX COEIMHEHUH B COOTBETCTBHH C IIOJIOKEHNEM 3JIEMEHTOB B [lepnoandeckoii cucreme u CTpPOSHHEM X aTOMOB.

CrtpoeHne BelIecTBa: BUIBI XUMHUYECKON CBS3H. THITBI KPHUCTAJUIMIECKUX PEMIETOK, 3aBHCUMOCTH CBOMCTB
BEIIIECTBA OT THIA KPUCTAUTHIECKON PEETKH M BUAA XUMHIECKON CBS3H.



Knaccudukammss W HOMEHKIATypa HEOPraHHYECKHX BEIIECTB. XHWMHUYECKHE CBOICTBA  BEIECTB,
OTHOCSIIIMXCSl K pasiM4HBIM KJIACCAaM HEOPTaHWYECKHX COCIMHEHWH, TeHeTHYecKas CBS3b HEOPTaHMYECKHX
BEIIIECTB.

Knaccudukanms XMMHUYECKHX peakyil MO Pa3IMdHBIM IpHU3HAKaM (110 YUCITY M COCTaBY YYacCTBYIOIINX B
peaKknuM BEUIECTB, IO TEIIOBOMY 3(D(EKTy, 10 M3MEHEHHWIO CTENEHEeH OKHCICHUs XUMHYECKHUX 3JIEMEHTOB, MO
00paTUMOCTH, TI0 YYaCTHIO KaTan3aTopa). DK30- M SHIOTEPMUYECKHE PEaKINU, TEPMOXUMHIECKUE YPaBHEHHUSI.

[onsiTne o ckopocTH XMMHYecKoW peakiuu. [loHsTne 00 OOpaTHMBIX W HEOOPATUMBIX XHMHYECKHX
peakuusix. [loHsiTHE O TOMOTEHHBIX W TETEPOreHHBIX peakuusx. [lonsTue o kartanuze. IloHATHE O XUMHYECKOM
paBHoBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUIECKOW PEaKInH 1 TTOJI0KEHHE XUMHUUECKOTO PABHOBECHSI.

OKHCIUTENTbHO-BOCCTAHOBUTENBHBIE PEAKIMM, JSJIEKTPOHHBIA OallaHC OKHCIMTELHO-BOCCTAHOBHUTEIHLHOM
peakuun. CocTaBieHHE YpPaBHEHHH OKHCIMTENHbHO--BOCCTAHOBHUTEIBHBIX PEAKIMH C WCIOIB30BAaHUEM METOJA
JJIEKTPOHHOTr0 OasaHca.

Teopust NIEKTPONUTUYECKOH AMCCOLMAIMU. ODJEKTPOIUTHl W HEIIEKTPONUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMAINY BEIIECTB C PA3IMYHBIMU BUIAMHU XUMUUECcKoi cBsa3u. CreneHp nucconuanuy. CHiIbHbBIE U
cradble AIIEKTPOITUTEL.

Peakumu moHHOro oOMeHa. YCIIOBHS NPOTEKaHHMS pPEaKIWid MOHHOrO OOMEHa, MOJHBIE W COKpalIEHHbIE
WOHHBIE ypaBHeHMs peakuuid. CBOiCTBa KHCIIOT, OCHOBAaHMH W COJed B CBeTe IpEACTaBIeHUH 00
ANIEKTPOIUTHYECKOH Auccormaliy. KauecTBeHHbIE peakiny Ha HOHBI. [IoHsITHE O THIpou3e conel.

Xumuueckuii sIxkcnepumenm:

O3HAKOMJIGHHE C MOJIEJISIMH KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB — METANIOB H
HeMeTa)ioB (rpadura W amMmasa), CIOKHBIX BEHICCTB (XJIOpHIa HATPHsS), HCCICAOBAHHE 3aBHCHUMOCTH CKOPOCTHU
XMUMHUYECKOH PEaKIUu OT BO3JEHCTBHS DPa3IMYHBIX (PaKTOPOB, HCCIENOBaHHE DJIEKTPOMPOBOIHOCTH PAaCTBOPOB
BEILIECTB, Mpollecca IUCCOMALMHA KHCIOT, IIeodeil n cojeld (BO3MOXKHO HCIIONIb30BaHHE BHUJIEO MaTEPHAJIOB),
NPOBE/ICHHUE OIBITOB, MJUTIOCTPUPYIOIIMX MPHU3HAKU MPOTEKaHHs Peakiuii HOHHOro oOMeHa (0Opa3oBaHME OcajKa,
BBIJICJICHHE ra3a, 00pa3oBaHKHE BOJbBI), ONBITOB, WIIFOCTPUPYIOLIMX TPHUMEPhl OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3oKCHUs,, COCANHEHUs), PaclO3HABaHUE HEOPTraHWYECKHX BELIECTB C IOMOIIbIO
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI, PEIICHUE IKCIIEPUMEHTANIHBIX 3a/1a4.

HemeTtanibl 1 NX coeJuHEHUs

OOmas xapakTepucTHka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC CTEEHH OKUCICHHMS.
Ctpoenne u ¢u3M4eCKHe CBOHCTBA IIPOCTHIX BEIIECTB — aJOreHOB. XMMHUUYECKHE CBOMCTBA HA IpHUMEpE XJIOpa
(B3auMoJeiicTBUE € MeTaJUIaMH, HEMeETalaaMu, Lienoyamu). Xioposopopon. ComsiHas KHCIOTa, XUMHYECKHE
CBOICTBa, NOJIYYECHHE, IpUMEHeHue. JlelicTBuE XJopa M XJIOPOBOLOPOJA HAa OpPraHM3M 4YelloBeKa. BaxHeiiue
XJIOPUIBI U UX HAXOXKACHUE B IIPUPOJIE.

O6mras xapaxrepuctuka 31eMeHTOB VIA-rpymnmel. OcoOeHHOCTH CTpOEHHS aTOMOB, XapaKTEpHBIE CTEIIEHU
okucnenus. CrpoeHne M (QU3MUECKHME CBOMCTBAa IPOCTBIX BEHIECTB — KHCIOPOZA M Cephl. AJIOTPOINHBIE
MoAU(HKAIUU KHCIOpPOJa M Cephl. XHMHYECKHe CBOWCTBa cepbl. CepoBOmOpOA, CTpOoeHHE, (H3WYECKUEe H
XUMHYecKHe CBOWCTBA. OKCHIBI cepbl KaK MPEACTABUTENH KHUCIOTHBIX OKCcHIOB. CepHas KHCIOTa, (U3NYECKUE H
XMMHYECKHe CBOMCTBa (0OIIMe Kak MpPEeNCTAaBUTEN KJacca KUCIOT U CrenupudecKre). XHUMHUYECKHE DPEeaKLHH,
JIeKaIe B OCHOBE IIPOMBIIUICHHOTO CIIOC00a MOMy4YeHus! cepHOi Kucnotsl. [Ipumenenne cepHoit kucnotsl. Conu
CepHOI KHCIIOTBI, KAueCTBEHHAsl peakis Ha Ccynbgar-uoH. Haxoxmenue cepsl U e€ COCAMHEHWI B HpHUPO/IE.
XUMHYECKOE 3arpsA3HEHNE OKPY)KAIOIIEH Cpeslbl COSIMHEHMSIMH CePbl (KHCIOTHBIE OXKIM, 3arpsi3HEHNE BO3LyXa U
BOIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.

OO6mas xapakTepucTika 31eMeHToB VA-Tpynmnsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIICHU
OKHCIIEHHA. A30T, paclpocTpaHEHHE B Mpupoze, (U3HMUECKHe M XHMHUYECKHe cBoiictBa. KpyroBopor asora B
npupozne. AMMHAK, ero (GU3HYecKHe M XMUMHYECKHE CBOWMCTBA, IOJIydeHHEe W NpuMeHeHue. CoaM aMMOHHS, HX
¢usHUecKre ¥ XUMHYECKHE CBOMCTBa, MpuMeHeHne. KadecTBeHHas peakiysd Ha HOHBI aMMOHMS. A30THasl KHCIIOTa,
e¢ momydeHne, (U3MUECKHE W XUMHYECKHE CBOWCTBa (0OmME KakK TIIPEACTaBHTENS Kiacca KHCIOT M|
cnemmpuieckne). Vcrnonp3oBaHNEe HUTPATOB M COJICH aMMOHUS B Ka4eCTBE MUHEPAIBHBIX YI00peHUH. XUMHUIECKOe
3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl COCOUHEHHMSAMH a30Ta (KHCIIOTHBIE IIOXKIM, 3arpsi3HEHHE BO3/yXa, MOYBBI U
BomoémoB). Doctop, ammorpomHsie Momupukarmu Gdochopa, (UINUIECKUE W XUMHUUECKHE cBoiicTBa. OKcua
¢dochopa (V) u pochopHast xkucnora, GU3NISCKHE T XUMHIECKIE CBOMCTBA, MonydeHue. Mcnonp3oBanne dpochaToB
B Ka4eCTBE MUHEPAIBHBIX YIOOPEHHH.

OOmas xapakreprcTuka 3meMeHToB |VA-rpynmel. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIE CTEIIEHH
OKHCIIEHHS. YTJEepoa, ajuIOTPONHbIE MOAM(HKALNH, paclpocTpaHEHHE B MpPUpPOAE, (HU3NIECKHE W XUMHIECKHE
cBoiictBa. AzncopOuusa. Kpyrosopor yrieponma B mpupoae. Okcunmsl yriepoga, uX (U3MUECKHE W XUMHUYECKHUE



CBOICTBa, JEHCTBHE Ha >KUBBIE OPTaHU3MBI, MIOIYYCHUE W MIPUMEHEHHE. DKOIOTHYECKHEe TPOOIeMEBl, CBS3aHHBIE C
okcunoM yraepona (1V), rumoresa ria06anpHOr0 MOTEIUICHUS KITMMaTa, TAPHUKOBBIN 3((eKT. YTOMbHAsI KUCIIOTa |
e¢ comm, uX (U3MYECKHe W XMMUYECKHE CBOICTBa, MONYyYeHHWE W IpUMeHeHHe. KauecTBeHHass peakuus Ha
kapOoHaT-1oHEL. Mcronb30Banne kapOOHATOB B OBITY, MEMIIMHE, TPOMBIIUICHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanpHbIe MOHATHS 00 OpPraHMYECKHWX BEIIECTBAX KaK O COCOMHEHMSX yriepona (MeTaH, 3TaH,
STWJIEH, aleTWIeH, JTaHOJ, TJIMIEPHH, YKCYCHas KucioTa). lIpupojHbBle HCTOYHUKH YIIIEBOJOPOAOB (yroib,
TIPUPOIHBINA Ta3, He]Th), NPOAYKTHI UX NepepaboTku (OEH3WH), UX pOib B OBITY M NMpoMbinuieHHOCTH. [loHATHE O
OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax, YrJIeBojaX — M MX POJH B JKM3HM 4eJloBeKa. MaTepHuanbHoe
€IMHCTBO OPraHUYECKUX M HEOPTaHUUECKUX COSAMHEHHH.

Kpemnwmid, ero ¢pusuueckne 1 XMMUYECKHE CBOWCTBA, MONydyeHUE W NpuMeHeHne. CoeTMHEHNs KPEMHUS B
npupone. O6mue mpeacTasiaenust 06 oxcuae kpemuus (1V) n kpemuueBoii kucnore. CHIMKATHI, UX UCIOIB30BaHUE
B OBITY, B INPOMBIIUIEHHOCTH. BakHeHIne CTpOUTENbHBIE MaTepualibl: KepaMHKa, CTEKJIO, LEMEHT, OeToH,
xesne300eToH. [IpobieMbl 6e30MacHOro NCTIOb30BaHHS CTPOUTENBHBIX MaTEPHUAIOB B TIOBCEHEBHOM KHU3HU.

Xumuueckuii Ixcnepumennt.

U3y4eHHe 00pa3IloB HEOPTaHMYECKHUX BEILECTB, CBOMCTB COJSIHOM KHCJIOTHI, NPOBEICHHE KaueCTBEHHBIX
peakuuii Ha XJIOPUA-UOHBI W HaONIOJIeHHe IMPU3HAKOB MX IPOTEKaHWs, OMBITHI, OTpakarolue (u3nueckue M
XMMHUYECKHE CBOMCTBA TAJIOTEHOB U UX COSJMHEHNH (BO3MOXKHO MCIIOJIb30BAaHHUE BUIIEOMATEPUAIIOB), O3HAKOMJICHUE
¢ oOpasnamu XJIOpHIOB (TajOreHHIOB), O3HAKOMJIEHHE C 00pa3laMu cepbl U e€ COeIUHEHHSIMHU (BO3MOXKHO
UCIIOJIb30BaHME  BUJIEOMATEpUANIOB), HaONOAeHWE Tpolecca oOyrJMBaHUs — caxapa Ioj  JAeHCTBHEM
KOHIIEHTPUPOBAHHOM CEpPHOM KHUCIOTHI, H3y4eHHE XHMHUYECKMX CBOICTB pa30aBIEeHHON CEpHOM KHCIOTHI,
NpOBe/IeHHE KaYeCTBEHHOW peaklMy Ha Cyab(paT-HOH M HAOJIOJIeHWE NPU3HAKa €€ MPOTeKaHWs, 03HAKOMIICHUE C
¢usnyeckuMu CBoMcTBaMHU a3ota, (ochopa W HUX COCTUHCHHH (BO3MOXKHO HCIIOJIB30BAHHE BHICOMATEPHAJIOB),
obpasuamu a30THBIX U (HOCHOPHBIX yHOOpEeHUil, TomydeHue, coOMpaHue, Paclo3HaBaHUE M W3Y4YCHHE CBOKCTB
amMMuaka, IMpOBEJCHHE Ka4eCTBEHHBIX PEaklMii Ha WOH aMMOHUS M (ochaT-MOH W W3ydEHHE NPH3HAKOB HX
NpPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAbI0 (BO3MOXKHO HCIIOJIB30BAHUE
BHIEOMATEPUAIIOB), H3y4YeHHE MOJIeIeH KPUCTANTMUECKUX PEIIETOK anmasa, rpadura, ysiepena, 03HaAKOMIICHHE C
MIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHUBOra3a, MoJy4eHHue,
coOMpaHue, paclo3HaBaHHUE M W3YYCHUE CBOWCTB YIJIEKHUCIIOIO ra3a, MpPOBEACHHE KaueCTBEHHBIX PEaKlHUi Ha
KapOOHAT W CHJIMKAT-WOHBbI M HM3Y4CHHE NPHU3HAKOB MX IPOTEKAHHUS, O3HAKOMIICHHE C MPOAYKIUEW CHIMKATHOMN
MIPOMBIIIJICHHOCTH, PellIeHHe SKCIIEPUMEHTANBHBIX 3aa4 10 TeMe «Ba)kHeiline HeMeTauIbl U MX COSTUHECHU.

MeTaJibl U MX COeAMHEHUS

OOmiasi XapaKTepUCTUKA XUMHYECKHX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM WX TMOJOXKEHHS B
[lepruomuueckoii cucreme xumudeckux 3nemenToB J[. Y. MenaeneeBa u cTpoeHust atoMoB. CTpOEHHE METaJIOB.
Merammndeckasi CBsI3b M MeTaUITMYecKas KpHCTAIMUECKas pemeérTka. DJIEKTPOXMMUYECKUNA DA HalpsDKeHUN
MeTasuioB. Ou3ndyeckue U XUMHYECKHe CBOMCTBa MerayuioB. OOmMe crnocoObl monydeHus MeTamioB. [loHsTre o
KOppPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIWUTHl WX OT KOoppo3uu. CruaBbl (CTajib, YYr'yH, OIOPATIOMHHUM,
OpOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIUICHHOCTH.

I{enounsle MeTaibl: nonoxkeHue B Ilepuonuueckoii cucteme xumudeckux aneMeHToB [[. 1. Menneneesa,
CTpOCHHE WX aTOMOB, HaXOXIeHWe B mpupoge. Duizndeckne W XUMHUUYECKHE CBOWCTBAa (Ha IpUMepe HATpUSI U
kaiust). OKCHIIBI M THAPOKCUABI HATpHs U Kauus. [IprMeHeHne menoYHBIX METAIJIOB U X COSIMHCHUI.

IllenoyHo3eMeNbHBIE METAJIIBI MAarHUM U KalbLuil: NojoXkeHue B llepuonuueckoil cUCTEME XUMUYECKHX
snemeHToB [[. M. MeHpaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXKIAEHHE B mpupone. PU3NYECKHME U XUMUUYECKHE
CBOWCTBAa MarHus W Kanplus. BaxxHeimme coequHEHUS KalbIWs (OKCHI, THAPOKCHA, comu). JKECTKOCTh BOABI U
croco0BI e€ yCTpaHEeHUs..

AmromuHUMi: onoxenue B [lepuonndeckoit cucreme xumudeckux 3nemenToB J[. M. Menpeneesa, ctpoeHne
aToMma, HaxoXaeHue B rpupoae. Ouzndeckne U XUMITYECKIE CBOUCTBA aMFOMHUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA
Y TUAPOKCHIA aTFIOMUHHS.

Kenezo: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtoB Jl. M. MenzaeneeBa, cTpoeHue
aToMa, HaxoXaAeHHe B mpupone. Pu3ndeckne W XUMHUYECKHE CBOiicTBa >kerme3a. OKCHABI, THAPOKCHUABI U CONHU
xemnesa (1) n xxemnesa (l11), ux cocras, cBoiicTBa 1 MoTy4eHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMHi METAJUIOB WM CIUIABOB, WX (PH3WYECKHMH CBOMCTBAMH, M3yUCHHE PE3YIbTATOB
KOPpO3HH METaJUIOB (BO3MOXKHO HCITONB30BAaHUE BHUJICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUS OKCHIA
KaJbLUs ¥ HATPHSA C BOAOH (BO3MOYKHO HCTIONB30BAaHHUE BUIEOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB JKECTKOH BOJIBI,
Tpoliecca TOPEHHs JKelle3a B KHCIOpoJe (BO3SMOXKHO HCIOJIB30BAaHME BUICOMATEPHAIOB), MPU3HAKOB MPOTEKAHUS



Ka4eCTBCHHBIX pEaKIMil HA WOHBI: MarHuWs, Kajblls, amoMuHHS, uHKa, kene3a (II) u sxenesa (111), memu (11),
HaOIOJIeHNe W OIMCaHWE IPOLIECCOB OKpAIIMBAaHMS IUIAMEHH HOHAMH HATPUs, Kalus M KaldbLUs (BO3MOXKHO
WCIIONIb30BAaHHE BHJIEOMATEPHAIIOB), MCCIIETOBAHUE aM(pOTEPHBIX CBOMCTB THAPOKCHA ATIOMHUHUS M THUAPOKCHIA
[MHKA, PEIICHHE SKCIIEPUMEHTAITBHBIX 33/1a4 110 TeMe «BakHellne MeTalibl U UX COCTHHCHHUS.

XuMHUS ¥ OKpYXKaOMAs cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOW JKHM3HM 4YelloBeKa. be3ormacHoe HCHONB30BaHME BEUIECTB M
XMMHUYECKHX peakiuii B ObITy. [lepBast moMomip Mpy XUMUYECKUX 0’KOTaX M OTPABJICHHSIX.

XUMHYECKOe 3arpsisHEHHE OKpY)Katollel cpenbl (peaenbHas JoIMyCTUMAast KOHLICHTPaIHs BEIeCTB, Jlajlee —
[AK). Ponb XxMMuM B peIeHNH SKOIOTUUECKHUX ITPOOIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasloB MaTepuaioB (CTEKIIO, CIUIABBI METAIIOB, TIOIMMEPHBIC MATEPUATIBI).

Mescnpeomemmnsie ceazu

Peanmuzanmsi MeXIpeAMETHBIX CBSI3ed NpPU H3YYEHHMH XUMHHM B 9 Kiacce OCYHIECTBIISIETCS uepe3
WCIIONIb30BaHUE KaK OOLIMX ECTECTBEHHO-HAYYHBIX MOHATHH, TaK M TOHATHH, SBISIOMINXCS CHUCTEMHBIMH IS
OT/EJBHBIX ITPEJAMETOB €CTECTBEHHO--HAYyIHOT O IUKIIA.

OOmme ecTecTBEHHO-HayYHbIE TOHSTHUS: HAay4dHbIH (aKT, THIOTE3a, 3aKOH, TEOpWs, aHalW3, CHHTE3,
knaccudukanys, NepHoJUYHOCTh, HAOJIOJIEHNE, SKCIIEPUMEHT, MOJEIHPOBAaHHE, M3MEPEHHE, MOJIENb, SBJICHHE,
MIAPHHUKOBBIH A(PEKT, TEXHOIOTUS, MATEPHAIIBL.

®dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA,
ANIEKTPUUECKUN 3apsill, MPOBOJAHUKH, IOJYHNPOBOIHHUKH, AHAJIEKTPUKH, (DOTOINEMEHT, BEIIECTBO, Tello, 00BEM,
arperaTHoe COCTOSIHHE BEIlleCTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAIUTMYECKas PEIIETKa, CIUIaBbl, (pU3NUEcKHe
BEJIMYUHBI, €IUHUIIBI ©3MEPEHHS, KOCMHYECKOE TIPOCTPAHCTBO, IUTaHEThI, 3BE3/1b1, CoNHIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, skocucrema, MHUHEpAJIbHBIE YIOOPEHUs, MHUKPOIJIEMEHTBI,
MAaKpOSJIEMEHTBI, MMTATCIIbHBIC BEIICCTBA.

I'eorpa¢us: armochepa, ruapochepa, MUHEpasbl, TOPHBIC MOPOJBI, MOJIE3HBIE HCKOIMAEMbIC, TOILIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 110 XMMHWHU HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMBI OCHOBHOTO OOIIEro 0o0pa3oBaHMs JIOCTHTAIOTCS B XOJE
0o0y4eHUss XUMHH B €IMHCTBE Yy4eOHOW M BOCIHTATEILHOW JNEATENILHOCTH B COOTBETCTBHUHM C TPAAWIMOHHBIMHU
POCCHICKMMH COLUMOKYJIBTYPHBIMH H JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, IIPUHATHIMHU B OOIIECTBE NpaBUIaMU
U HOpMaMH TIOBEAEHHS M CIOCOOCTBYIOT TIpolleccaM CaMOIIO3HAHWS, CaMOPa3BUTHSI M COLMAIH3ALUH
o0yJarommxcs.

JIM4HOCTHBIE PE3yAbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCSI CHCTEMOI MTO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI 1 paCIIMPEHHUE OITbITA NEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuOTHYECKOr0 BOCHUTAHUS

LEHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY HACIIEIHIO,
TIOHUMaHHS 3HAYSHUS] XMMUYECKOM HAYKH B JKH3HH COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
nHpopManmeld o mepeoBbIX TOCTHKEHUSIX U OTKPBITHAX MHPOBOW M OT€UECTBEHHON XMMUH, 3aMHTEPECOBAaHHOCTH
B HaYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rpaKIaHCKOro BOCIUTAHUS

NPENCTaBICHUs] O COLMAIBHBIX HOPMax M NpaBWIaX MEKINYHOCTHBIX OTHOIICHHH B KOJJICKTHBE,
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOH, Y4eOHO-MCCIIe0BAaTENLCKON, TBOPYECKOW U
Apyrux BuAax ACATCIbHOCTH, TOTOBHOCTH K pa3Hoo6pa3Hoﬁ COBMECTHOM ACATCIBHOCTU IIPU BBIMTOJHCHUHN
y‘IC6HbIX, IMO3HABATCIbHBIX 3a4a4, BBIIIOJHCHUN XHUMHYCCKUX OKCIICPUMEHTOB, CO3JaHUH y‘le6HbIX IPOCKTOB,
CTpEMJICHUA K B3aMMOIIOHMMAHUIO W B3aMMOIIOMOLIM B IIPOIECCE 3TOM yqe6H0171 JACATCIIBHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE IOBEICHUE U NIOCTYIKU CBOUX TOBAPUIIECH C NMO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YU4ETOM
OCO3HaHHS MIOCIIE/ICTBUH TTOCTYITKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE UM XHUMHYECKOH pPEaKklHM, COOTBETCTBYIOLIHC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHU U COCTABJISIOIINE OCHOBY JJISI IOHUMAHUS CYLIHOCTH HAaydHOW KapTHHBI
MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHA MPUPOJBI, B3aUMOCBA3AX YENIOBEKA C MPUPOIHON
Cpenloi, 0 poJii XMMHUM B [IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

HO3HABaTe/IbHbIE MOTHUBBI, HAIPaBIECHHbIC HAa MONYYCHHE HOBBIX 3HAHMI 110 XUMUH, HEOOXOAMMBIEC IS
00BbsICHEHUSI HAOJIIOIAEMBIX IIPOLIECCOB U SIBJICHUI, I03HABATENLHOM, MH)OPMALIMOHHOW M YUTATEIBECKON KYJIBTYpBI,
B TOM YHCIIC HABBIKOB CAMOCTOSTENBHON paboThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHON JIUTEPATypOH, JOCTYIHBIMU
TEXHUYECKUMH CPeICTBaMU HH()OPMAIIMOHHBIX TEXHOJIOI'HH;

HHTEepec K 00y4eHHIO M MMO3HAHUIO, JTI0003HATENHFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHHUIoO,
MPOEKTHOM U MCCIIEA0BATENIbCKON AESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH M YPOBHS OOYYSHUS B
JTanbHEUIIeM;

4) popMupOBaHUS KYJbTYPHI 310POBbS:

OCO3HaHME LICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 370pPOBBIN
o0pa3 XKU3HU, OCO3HAHHE MOCIEICTBUI M HEMPHUATHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJIKOroNs, HApKOTHKOB,
KypeHusl), HeOOXOAMMOCTH COONIOACHHUS MPaBMJI OE30MaCHOCTH MpPU OOpaIleHHH C XUMHYSCKHMHU BEIIECTBAMHU B
OBITY U peabHON KU3HH;

5) Tpy1oBOro BocuTAHUSM:

HHTEpPEC K INPAKTHYECKOMY H3YYeHHIO NpodeccHil M TpyHa pa3IudHOrO poja, yBaKEHHE K TPyLy U
pe3ynbTaTaM TpPYHAOBOH AEATEIHHOCTH, B TOM YHCIIE Ha OCHOBE NPHUMEHEHHWS NPEAMETHBIX 3HAHUHI 10 XHMUH,
OCO3HaHHBIH BBIOOP MHIMBHIYaIbHOH TPAEKTOPUH MPOIODKEHHS 00pa30BaHMs C yIETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, yCIemHoN mpohecCHOHATFHON NesTeTbHOCTH
1 pa3BUTHS HEOOXOANMBIX YMEHHH, TOTOBHOCTh aIlallTUPOBATHCS B MPOGECCHOHATBHON CPEE;

6) PK0JIOrHYeCKOro BOCHUTAHMS:

9KOJIOTMYECKH IIETIeCO00pa3HOe OTHOIIEHHE K NPHPOAE KaK WCTOYHMKY J>KM3HM Ha 3emiie, OCHOBE e&
CYIIECTBOBAHNS, MOHUMAHWE IIEHHOCTH 3/I0pOBOTO M 0€30mMacHOro odpas3a >KHU3HM, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (DPM3UIECKOMY U IICHXUIECKOMY 3I0POBBIO, OCO3HAHHE IIEHHOCTH COONIOICHUS TPaBHUi 0E30II1acHOT0
TIOBE/IEHHS TIPH paboTe C BEIIECTBAMH, A TAKXKE B CUTYALMSIX, YTPOXKAIOLIUX 3I0POBBIO M )KU3HH JIOJICH;

CIIOCOOHOCTH INIPUMEHATH 3HAHUS, TOMydaeMble NPH MU3YyYCHUH XUMHH, IS PEIICHUs 3ajad, CBA3aHHBIX C
OKpYXarolel MPUPOXHON CPEmOH, UTA MOBBIICHNS YPOBHS 3KOIOTMYECKOW KYNbTYPbI, OCO3HAHHMS TJI00AIEHOTO



XapakTepa JKOJOTHYECKHX NpoOJIeM M MyTeH HX PpEIICHHS IIOCPEIICTBOM METONOB XHMHH, HKOJIOTHYECKOTO
MBIIIJICHUS], yMEHUSI pyKOBOACTBOBATHCS M B ITO3HABATEIHHON, KOMMYHHUKATUBHOM W COIIMAIBHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeqMeTHBIX pe3yJIbTAaTOB BBLICISIOT 3HAYMMBIE 1T (DOPMHPOBAHWS MHPOBO33PEHUS
oO0IeHayYHbIe TTOHATHS (3aKOH, TEOpHs, NMPHUHIMII, THUIOTe3a, (aKkT, CUCTEMa, MPOLECC, HKCIIEPUMEHT U JPYroe.),
KOTOpBIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpenMeTax M IMO3BOJISTIOT Ha OCHOBE 3HAHHMH W3 JTHX
peAMETOB (hOPMHUPOBATH IIPEICTABICHAE O IIEIOCTHOW HAydYHOW KapTHHE MHpA, W YHUBEpCAJIbHBIE ydeOHbIE
JercTBust (TIO3HABAaTENbHbIE, KOMMYHHKATUBHBIE, DETYJIATHBHBIE), KOTOpbIE OO0ECIeunBaoT (HOpMHPOBaHUE
TOTOBHOCTH K CAMOCTOSITETbHOMY IUTAHUPOBAHHIO U OCYILECTBICHHUIO Y4eOHOH e TeTbHOCTH.

Ilo3naBaTenbHBIC YHUBEPCAJIbHbIC y4eOHbIe NeiicTBUS

Ba3oBrble noruyeckue geiicTeus:

YMEHHSI HCIONB30BaTh NPHEMBI JIOTMYECKOTO MBIIUIEHHS TPH OCBOCHHM 3HAHUH: PaCKpHIBATH CMBICI
XMUMHUYECKUX MOHATHH (BBIAEISITH UX XapaKTepPHbIE IPU3HAKH, YCTaHABIMBATH B3aUMOCBSI3b C IDYTUMH TOHSTHSIMH),
WCIIONIb30BaTh MOHATHUS Uil OOBSICHEHUS! OTAEIBHBIX (DaKTOB U SIBJICHWH, BHIOMPATh OCHOBAHWS W KPUTEPUH IS
KiaccuuKaMu XUMAYECKUX BEHIECTB M XMMHUYECKHX PEaKIMH, YCTaHaBIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U
MEXIy OOBEKTaMH HM3Y4E€HHS, CTPOUTH JIOTHYECKUE pacCyKAeHHsl (MHAYKTHBHbBIE, NENyKTHBHBIE, 10 aHAJIOTHH),
JIeTIaTh BHIBOZBI U 3aKIIIOYEHHST;

yMEHHE TPUMEHSTh B IIPOIIECCEe MO3HAHMS MOHATHS (TMPEIMETHBIE W MeTalpeIMeTHbBIE), CHMBOIMYECKUE
(3HaKOBbIC) MO, HCIIOJbB3YEMbIE B XHUMHH, HpeO6pa3OBbIBaTI) HIUPOKO TMPUMEHAEMBIE B XUMHUHU MOICIBHBIC
NPEJICTABICHUS. — XUMHYECKHI 3HAK (CUMBOJI BJIEMEHTA), XUMHUYecKasi JopMyJia U ypaBHEHHE XMMUUECKOH peakiuu
— Ipyu peIICHUA y‘le6HO-HO3HaBaTCJ'[beIX 3ajgad, C y'-IéTOM O9THX MOJICIBbHBIX Hpe}ICTaBHeHI/Iﬁ BBIBJIIAATH U
XapaKTEepU30BaTh CYHICCTBEHHBIC MTPU3HAKU U3YyIa€MBbIX O6’I)CKTOB — XUMHYCCKHX BCHICCTB U XUMHWUYCCKUX peakum‘&,
BBISBJISATD O6IJ_II/IC 3aKOHOMEPHOCTH, NMPUYINHHO-CJICACTBEHHBIC CBA3U U IMPOTHUBOPCUMA B M3yJaCMbIX IpoHeccax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTebckue aeiicTBHS

YMEHHE HCIIOJIb30BATh [IOCTABJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a TAKXKE B KauecTBE
OCHOBBI 17151 (HOPMHUPOBAHUS THUIIOTE3BI 110 IPOBEPKE IPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHHH;

NPHOOpPETEHNE OMNBITa MO IUIAHUPOBAHHMIO, OPraHM3allMd M MPOBEICHHIO YYEHHMYECKHX OSKCIIEPHUMEHTOB,
yMEeHHE HaOIIoJaTh 3a XOJOM IIpoIlecca, CaMOCTOATEIBHO MPOTHO3HPOBATH €ro pe3ynbTar, (HOpMYIHpPOBaTh
00001eHNs. ¥ BBIBOABI 0 pe3yabTaTaM MPOBEAEHHOTO OIBITA, UCCIICNOBAHUS, COCTaBIATH OTUYET O NMPOJETaHHOM
pabore.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOWpaTh, aHAIW3UPOBATH W HHTEPIPETUPOBATH HHGOPMALMIO pAa3IMYHBIX BHIOB U (opMm
MIPE/CTABICHUS, IONYYaeMyI0 M3 pa3HbIX MCTOYHHKOB (HAaydHO-NIOMYJSIpHAs JIMTEpaTypa XHMHYECKOTO
COep)KaHMs, CIIPABOYHBIE II0COOMS, pecypchl IHTepHeTa), KPUTHYECKH OLCHUBATh IPOTUBOPEYUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHATb pas3lMyHble METOAbl M 3alpochl MNpH IIOMCKe W oTOope HH(POpPMAIUMH U
COOTBETCTBYIOIMX JaHHBIX, HEOOXOMUMBIX IS BBIIOJHEHHS y4eOHBIX U IO3HABATENbHBIX 3a7ad ONpPeneNEHHOro
TUMA, TPHOOPETEHHE ONbITa B O00JACTH HCHONb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
OBJIAJICHNE KYJIbTYPOH AKTUBHOTO HCIIONB30BAHMSA PA3IIMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOATENHLHO BHIOMpAThH
ONTHMaJIbHYIO (POpMY MpenCTaBIeHU HHPOPMAIMU U WIUTIOCTPHPOBATH PelIaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH,
JrarpaMMaMH, IpyruMu opMaMu rpaguki U UX KOMOHHALMSIMUY;

YMEHHE HCIIONB30BaTh M AaHAIM3MPOBATH B IIpolecce Y4eOHOM M HCCISI0BATENbCKON AESTEIbHOCTH
nH(pOpMaNUIO O BIMSHUM MPOMBIIIIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIIOPTa HA COCTOSHHUE OKpPY)KaIOIIeH
MIPUPOIHOH CpeaBbl.

KoMMyHHKaTHBHBIE YHHBepPcaIbHble YueOHbIe NeiicTBUS:

YMEHHUS 3a/aBaTh BONPOCH (B Xone amanora W (WIM) JUCKYCCHH) TIO CYIIECTBY OOCYKIAEMOW TEMBI,
(OpMyIHpPOBATH CBOM NMPEITIOKEHHSI OTHOCHTEIBEHO BBITIOIHEHNS TIPETIOKECHHON 3a/1a4H;

YMEHHS IIPEACTAaBIATH MTOTYYEHHBIE PE3YIbTAaThl IIO3HABATEIHHON AESTEIBHOCTH B YCTHBIX M IHMCHMEHHBIX
TEKCTax; JAENaTh MPE3CHTAIMIO PE3YJIbTATOB BBIMOJHEHUS XMMHUYECKOTO 3KCIEepHMEHTa (J1abOpaTOpHOrO OIIBITA,
mab0opaTOPHOH PabOTHI IO UCCIICIOBAHHUIO CBOMCTB BEIIECCTB, YUEOHOTO MPOCKTA);

yMeHHs yd4eOHOTrO COTpYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOH IO3HABATENIFHOM 1 MCCIIE0BATEIBCKON
JEATEITLHOCTH TIPH PEIICHUN BO3HUKAIONIMX MTPOOJIEM HAa OCHOBE y4ETa OOIINX MHTEPECOB M COTTIACOBAHUS ITO3HIINH
(obcyxneHnsi, oOMEH MHEHHSIMH, «MO3TOBBIE HITYPMbI», KOOPJAMHAIMS COBMECTHBIX JICHCTBHH, ONpeneNieHne
KPHUTEpPHEB T10 OI[EHKE KauecTBa BBHIIIOHEHHOH padoTHI B ApyTHE).



PeryasiTuBHBIC yHUBepcAJIbHbIC y4eOHbIe NeiicTBUS:
YMEHHE CaMOCTOSITETIHLHO OIIPEEIIATh LEH IeITeIbHOCTH, TJIAHNPOBATh, OCYLIECTBIISITh, KOHTPOJIUPOBATh U
TP HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIESTEIBHOCTD, BEIONPATh Hanbonee 3 PpeKTUBHBIE CITOCOOBI peleHuUs
y4eOHBIX W ITO3HABATENBHBIX 33/1a4, CAMOCTOSITENIHO COCTAaBIISATh WM KOPPEKTUPOBATH IPEUIOKEHHBIN alrOpHTM
JEUCTBUI TIPH BBINIOJIHEHNH 33JaHUH € YIETOM TOJyYEeHNUs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaX — BEIIeCTBaxX U
peakuusx, OLEHWBATh COOTBETCTBHE IIOJTYYEHHOTO pe3yjbTaTa 3asBIICHHOM LENH, yYMEHHE HCIIONb30BaTh M
aHaJIM3UPOBATh KOHTEKCTHI, IIpe/IaraéMble B YCIIOBUH 3a/IaHUH.
MNPEAMETHBIE PE3YJIbTATbBI
B cocTaBe npeqMeTHBIX pe3yiIbTaTOB 110 OCBOCHHUIO 00S3aTENFHOTO COJIEp)KaHHs, YCTAHOBICHHOTO JaHHON
(denepanpHOl pabodeli MPOrpaMMOM, BBIICISIFOT: OCBOCHHBIC OOYUAIOIIMMUCS HAYYHBIC 3HAHUS, YMCHUS U CIIOCOOBI
JEeUCTBUH, crenuduyeckue Ui MPeIMETHOH o0macTh «XUMHS», BUABI JEATEIBHOCTH IO TOJNYYEHHUIO HOBOTO
3HaHMs, €r0 HHTEPIIPETAlnH, NPeoOPa30BaHUIO M IPUMEHEHHUIO B Pa3IMYHBIX YI€OHBIX U HOBBIX CHTYallHsX.
K koHmy oOyuenuss B 8 kJjacce TmpeqMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTh y OOYUAIOIINXCSI YMEHHH:
®  PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKHX IOHITHI: aTOM, MOJIEKYJla, XMMHUUECKHI JJIEMEHT, IPOCTOE
BEILIECTBO, CJIOKHOE BEUIECTBO, CMeCh (OIHOPO/HAsE W HEOJTHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAS
aTOMHas M MOJEKYIspHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIpHas Macca, MaccoBas OIS
XMMHYECKOTO DJIEMEHTa B COCAMHEHHWH, MOIISIPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBaHHE, COJIb,
ANEKTPOOTPULIATENEHOCTh, CTENIEHb OKHCICHHS, XHMHUUYECKas peaklusl, KIacCU(PUKAIMs PEaKIHii:
peaKkuuy COCJMHEHHUs, PEaKIHMU pa3JIoKEHHs, DPEaKIMd 3aMeleHHs, peakiuu oOMeHa, 3K30- U
SHJIOTEPMHUYECKUE PEaKIIMH, TEIuIoBOM 3QdexT peakiuu, sApO aToma, JIIEKTPOHHBIA CIOH aroma,
aTOMHas op61/1Tam), paaguyc atoMa, XMMHYECKas CBA3b, NOJSIpHAsA W HENOJSIpHASA KOBAJIEHTHAs CBA3b,
WOHHAs CBs3b, HOH, KATHOH, aHHOH, PaCTBOP, MaccoBas JOJs BellecTBa (MPOIICHTHAS KOHIICHTPAIWs) B
pacTBope;
° WLTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHWMHUYCCKUX MOHATHI U MNPpUMEHATL OTU TIOHATUA TIPpU
OIMCAaHUHU BEUIECTB U UX IPEBPALCHUH;
®  JCIONb30BATh XMMHYECKYI0 CUMBOJIMKY IJISI COCTaBJICHHUS (OPMYJ BEIIECTB M ypaBHEHUH XUMHUYECKUX
peakuuii;
®  ONpeZensiTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSIUHEHHSX, CTCTICHb OKHCIIEHHS 3JIEMEHTOB
B OMHApHBIX COCOUHEHUSX, NPHUHAIJIECKHOCTh BELIECTB K ONPEACIEHHOMY KJIaccy COCAMHEHHH IO
(dopmynaM, BUI XUMUYECKON CBA3M (KOBaJICHTHAsI M HOHHAs) B HEOPTaHUUECKUX COCANHEHMSAX;
e packpbiBath cMmblcn Ilepuoanueckoro 3akona JI. WM. MenzpeneeBa: INeMOHCTpUPOBATH [OHUMAaHUE
NIEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT UX mosiokeHus B Ilepumopmdeckoit
CHCTEME, 3aKOHOB COXPAHEHHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISIPHOI'O
yUeHHs, 3aKOHa ABOTajpo;
®  ONHUCHIBATh M XapaKTepH30BaTh TaOMMUHYIO (hopMy [leprnoandeckoil cuCTEMBbl XUMUYECKHX 3JIEMEHTOB!
pasnuuaTh MOHATHA «TJIaBHas moArpymma (A-rpymma)» u «mnobouynas noarpymmna (b-rpymma)», Mansie u
OoJpLINe IEPHOJIBI, COOTHOCHTH 0003HAYEHHsI, KOTOpBIe HMeroTCs B Tabnmie «[lepronmyeckas cucrema
xuMudeckux sneMeHToB Jl. M. MenzeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAaMH CTPOEHHS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsia sipa, oOIIee YHCIIO UIEKTPOHOB M paclpenielieHHe UX Mo
SJIEKTPOHHBIM CIIOSIM);
e  KiaccH(UIMPOBaTh XMMHUYECKHE JJIEMEHTbHI, HEOPIraHWYECKHE BEIIECTBA, XMMHUYECKHE peakuuu (Io
YHCTy ¥ COCTAaBY YYACTBYIOIINX B PEAKIIH BEIIECTB, IO TEIIOBOMY 3PPEKTY);
®  XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHWYECKHE CBOICTBA BEIIECTB Ppa3IMYHBIX KIJIACCOB,
TIOATBEPXkKasl ONMCAHME IPHMEPaMH MOJEKYISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii;
® [POrHO3MPOBATH CBOWCTBA BEMIECTB B 3aBUCHMOCTH OT HX KAadECTBEHHOTO COCTaBa, BO3MOXKHOCTH
MIPOTEKaHN XUMUIECKUX PEBPAIICHUH B PA3IMIHBIX YCIOBHSIX;
®  BBHUHCIATH OTHOCHTENBHYI0 MOJEKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO IOJIO
XMMHYECKOTO JIEMEHTa 10 (OpMyJe COSAMHEHNUS, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, MMPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKON peakuuu;
® [PUMEHSTH OCHOBHBIC OIEPAIlMM MBICIUTEIBHON JEATebHOCTH — aHalW3 M CHHTE3, CpPaBHEHHE,
000011eHe, CUCTEMAaTH3aINIO, KIACCH()UKAINIO, BRISIBICHHE MTPUYNHHO--CIICICTBEHHBIX CBS3EH — JUIA
M3Yy4EeHUs] CBOMCTB BEIIECTB M XMMHMYECKMX PEaKIHUH, €CTeCTBEHHO-HAyYHbIE METOABI TO3HAHUS —
HaOII0IeHNe, U3MEpPEHUE, MO/ICITMPOBAHIE, SKCIIEPUMEHT (peaTbHbIN M MBICICHHBII);



CIICZIOBATh MPABWIIaM ITOJH30BAHUS XMUMHUYECKON MOCYNON M JabopaTopHBIM 00OpYIOBaHUEM, a TAKKe
MIpaBIJIaM OOpAaIEHUs C BEMECTBAMH B COOTBETCTBHUU C HHCTPYKITMSIMH IO BHIITOTHEHHUIO JTa00paTOPHBIX
XUMHYECKHUX OIBITOB IO TIOJYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA M KUCIOPOAa),
MIPUTOTOBJICHHUIO PACTBOPOB C ONPEICIEHHON MacCOBOH NONEH pacTBOPEHHOTO BEIIECTBA, TUNIAHUPOBATH
U TIPOBOJUTH XUMHUYCCKUEC OSKCIICPUMEHTHI IT0 PACIIO3HABAHUIO PACTBOPOB IMIEJIOYCH W KHUCIOT C
ITOMOIIBI0 UHIUKATOPOB (JITaKMYyc, (heHONM(PTAICHH, METHIOPAHK U JIPYTHE).

K xoHmy oOyuenuss B 9 kJjacce TpeJMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTH y OOYUAIOIINXCSl YMEHHH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHWUYECKMX IMOHATHI: XMMUYECKUM 3JIEMEHT, aTOM, MOJEKyNa, HOH,
KaTHOH, aHHMOH, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHLATEIBHOCTD,
CTENEHb OKHCIICHMS, XUMHYECKasl peakuusi, XMMUYECKas CBs3b, TEIUIOBOH 3(deKT peakuuu, Moib,
MOJISIDHBIH 00BEM, PacTBOp, JIEKTPOIHUTHI, HEAJIEKTPOIUTHI, JIIEKTPOINTHYECKAS TUCCOLMALINS, PEAKIIIH
MOHHOT0 OOMEHa, KaTaju3aTop, XMMHYECKOE€ pPaBHOBECHE, OOpaTHMble M HEOOpaTUMBIE pEaKIUH,
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  OKHUCIUTENIb, BOCCTAHOBUTENb, OKUCJIEHHE U
BOCCT@HOBJICHHE, aUIOTpOnHs, aM(pOTEepHOCTb, XHMHYEcKas CBs3b  (KOBaJICHTHAs, HOHHAs,
MeTalInyecKas), KpHCTaJuIndecKass pemérka, KOppO3usi METaJIOB, CIUIABBI, CKOPOCTh XMMHYECKOH
peaxiyy, npeaensbHo fonycrumas konuentpanus I1JIK Bemectsa;

WITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMMYECKHUX TOHATUH M TNPUMEHATh 3TH IOHATUS NpHU
OIMCaHUU BEIIECTB U UX NPEBPALLEHUl;

UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIsl COCTaBIeHUs ()OPMYJ BEIIECTB M YPABHEHUIH XMMHUUYECKUX
peaxuuii;

OoNpeaACIATb BAJICHTHOCTb U CTCIICHb OKUCICHUA XUMHUYCCKHUX D3JIEMCHTOB B COCAMHCHUAX PaA3JIMUYHOI'O
COCTaBa, IPHHAUISKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COSAMHEHMH MO QopMmynaaM, BUI
XMMHYECKOM CBs3M (KOBaJIEHTHAsl, MOHHAS, METAJUIMYECKas)) B HEOPraHMYECKUX COCAMHEHUSX, 3apsl
WOHa 0 XMMHUUECKO# (opmyre, XapakTep cpelbl B BOAHBIX PAaCTBOpaxX HEOPraHMYECKUX COCAMHEHWH,
THUI KPUCTAJUIMYECKOMN PEIIETKY KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cMblicn Ilepuoguueckoro 3akona [I. M. MenneneeBa u 1€MOHCTPUPOBATh €r0 IOHUMAHUE!
OIMCHIBATH U XapakTepu3oBaTh Tabuuunyio GopMmy Ileproanyueckoil cHCTEMBI XUMUYECKHX JIEMEHTOB!
pasnuuaTh MOHATHA «TJIaBHas moArpymma (A-rpymma)» u «mnobounas noarpymmna (b-rpymma)», Mansie u
OorplIMe MEPUOIbl, COOTHOCUTh OOO3HAuYCHWs, KOTOpPBIE HMEIOTCS B HEPUOAMYECKOH Tabmuue, C
YHCJIOBBIMU XapAaKTEPUCTUKAMM CTPOEHMS aTOMOB XHMHUYECKHMX 3JIEMEHTOB (COCTaB M 3apsj spa,
o0liee 4YHCIIO DIEKTPOHOB M PACIPEACNICHHE HX II0 JJEKTPOHHBIM CIIOSIM), OOBACHATH OOIIne
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COSAWHEHUN B MpenenaX MasblX MEPHOIOB U
TJIaBHBIX HOATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIMPOBATh XMUMHYECKHE DIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMMHYECKHE peakiuu (Io
YHCITy ¥ COCTABY yYaCTBYIOIINX B PEAKIHU BEIIECTB, [0 TEINIOBOMY 3P QEKTy, 10 U3MEHEHHIO CTeleHeH
OKHUCJICHUSI XUMHYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U cleNU(UUecKne XUMUYECKUE CBOMCTBA MPOCTBIX M CIIOXKHBIX
BEIECTB, TIIOATBEP)KAAs  ONHMCAaHWE TPUMEpaMH  MONEKYIAPHBIX M  HOHHBIX  YpaBHEHHH
COOTBETCTBYIOIINX XUMHUYECKNX PEAKIHH;

COCTaBJIATh YPABHEHHS HJICKTPOIUTHUECKOM ANMCCONMAIMU KHCJIOT, IIEeToYed W CONeH, TONHBIE WU
COKpaIIEHHbIE ypaBHEHUS pEaKIWii HOHHOTO OOMEHa, YpaBHEHHSA pEeaKIHid, ITOATBEPIKIAIOMINX
CYIIECTBOBAHUE T€HETUYECKOMN CBSA3H MEX/Ty BELIECTBAMH PA3IMIHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IOCPEACTBOM COCTABIICHUS
9JIEKTPOHHOT 0 OasiaHca 3THX PEaKIUi;

TIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHHS, BO3MOXHOCTH ITPOTEKAHHS
XVMHUYECKHX MPEBPAIICHAN B Pa3INYHBIX YCIOBHUSX;

BBIUUCIIAT OTHOCHTENBHYIO MOJEKYISIPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO MIOJIO
XMMHYECKOTO JIEMEHTa 10 (OpMyJie COSAMHEHNUS, MACCOBYIO JIOTIO BEIIECTBA B PACTBOPE, MPOBOANTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKON peakuuu;

co0roaTh TpaBHiIa MOJMB30BAHUS XUMHYECKON MOCYNOH M J1a0OpaTOpHBIM O0OpYIOBAaHHEM, a TAKXKe
TIpaBmIa OOpAIIEHMS ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIMSAMH IO BBIOJTHEHHIO JIAOOPaTOPHBIX
XMMHUYECKHUX OMBITOB 10 TMOJIYYEHHIO W COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YITIEKHCIOTO
raza);



TIPOBO/INTH PEAKIMH, TOITBEP)KAAIOIINE KaueCTBEHHBIH COCTaB Pa3MYHBIX BEIECTB: PACIIO3HABATH
ONBITHBIM IyTEM XJIOPHI-, OpOoMHI-, MOAWA-, KapOoHaT-, docdaT-, cHiaMKar-, cynbdar-, THAPOKCHI-
WOHBI, KaTHOHBI aMMOHHSI M HOHBI M3yYE€HHBIX METAJIOB, NMPHUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPTaHWYECKHX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEPAlld MBICIUTEIBHOW JIEITEPHOCTH — aHalM3 M CHHTE3, CpPaBHEHHE,
000011eHIe, CHCTEMAaTH3alNIo, BEISIBICHUE NTPUYNHHO-CIEICTBEHHBIX CBS3EH — JUISl M3YUEHHsI CBOMCTB
BEIIIECTB U XUMHYECKUX PEaKIHUi, eCTECTBEHHO-HAyYHbIE METOIbI TIO3HAHUS — HAOIIOACHHE, H3MEPEHHE,
MOJICTTMPOBAHHE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIH).



TEMATHYECKOE IINTAHMPOBAHUE

8 KIIACC
KonuvecTBo 4acoB
Ne HaumenoBaHue pa3ieioB u TeM DJIeKTPOHHBIE (HU(PPOBHIE)
KonTpoiabHbie IIpakTnuyeckue
n/m MPOrpaMMsbl Bcero 00pa3oBaTeIbHBIE PeCYPChI
padoThI padoThI
Paznean 1. llepponayajibHble XUHMHYeCKHE TTOHSTUS
X — 0.
11 ecifé/l:;oml;?{i:?r? ;Ilf”f;zeCKoﬁ 5 2 Bubmmorexa [10K
' P https://m.edsoo.ru/7f41837¢c
JIeATEILHOCTH YeioBeKa
bubaunoreka [JOK
1.2 B 15 1
CUIECTRA 1 XUMIiceidte peakint https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasznen 2. BaxkHeiime npeacTaBuTe/IM HEOPraHMYECKHUX BEIIECTB
21 Boznyx. Kucnopoa. I[Tonsitie 06 6 bubnunorexa [JOK
' OKCHIAxX https://m.edsoo.ru/7f41837c
bubaunoreka [JOK
2.2 Bonopon.Ilonstue o kuciorax u coisx 8 1 https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitre 00 5 1 1 bubaunoreka [JOK
' OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHl HEOPTAaHUIECKUX 1 1 1 bubnunoreka [JOK
' COeIMHEHHUI https://m.edsoo.ru/7f41837¢
HUroro no pazneny 30

Pa3nen 3. Ilepuonuueckuii 3axon u [lepunoanyeckas cucteMa xumudeckux 3aeMenToB JI. U. MenneneeBa. CTpoeHue aToMoB. XUMHUYecKasi CBAA3b.

OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE peaxkuuu

Ilepnoauueckuii 3akoH U

31 [epromudaeckas cucTeMa XUMHYECKAX 7 Bbubnuoreka [TOK
' snementos JI. . Mennene-esa. https://m.edsoo.ru/7f41837c
CrtpoeHune atoma
3. Xumudeckas cBsA3b. OKUCITUTETHLHO- 8 1 bubnuoreka [TOK

BOCCTAaHOBUTCIIBHBIE PEAKITUNA

https://m.edsoo.ru/7f41837c
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Bbubnunoreka [JOK

Hroro 1o passieny 15 https://m.edso0.ru/7f41837¢
p 3 bubaunoreka [JOK

€3€pPBHOE BpEMS https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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9 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumMeHoBaHMe pa3iesioB U TEM (uudpoBbie)
KonTpoabHbie IIpakTnyeckue
n/m MpOrpaMmbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. BemecTBo 1 XMMH4YeCKHe peaKIuH
[ToBTOpenue u yriryOneHue 3HaHUH bubanorexa [JOK
1.1 5 1
OCHOBHBIX pa3fieNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTU XUMHUECKUX 4 Bubmuoreka [TOK
' peakuuii https://m.edsoo.ru/7f41a636
DIEeKTPOIUTUYECKAS TUCCOIUAITHS. bubmuoreka [IOK
13 8 1 1
XUMHUYECKHE PEaKIi B PACTBOPAX https://m.edsoo.ru/7f41a636
Wtoro no pazneny 17
Paznen 2. HemeTa/ibl M UX COeTHHEHHSI
21 OO01mas XxapaKTepuCTHKa XUMHIECKUX 4 1 bubnunorexa [JOK
' anementoB VIIA-rpymmbl. ['anoreHsn https://m.edsoo.ru/7f41a636
e 6
' TPyHbL: +-€p https://m.edsoo.ru/7f41a636
COETMHEHUsI
s | e o : L mmos o
. JIEeMEHTOB V A-TpYIIIIBL. T U UX
byl ’ P https://m.edsoo.ru/7f41a636
COETMHEHUsI
‘ TIeM HTU " TPYIIIBL. S TICPOI 1 https://m.edsoo.ru/7f41a636
KPEMHHUIA ¥ UX COSTUHCHHUS
Uroro no pazneny 25
Pasgen 3. MeTalsibl M MX COCANHEHUS
. Bbubnuoreka [TOK
31 Obmye cRoficTsa MeTanoR 4 https://m.edsoo.ru/7f41a636
3.2 Bakueiiume MeTauibl U UX COSAUHEHUS 16 1 2 Bubmmorexa IIOK
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Wroro no pazneny 20
Paznen 4. Xumusi 1 OKpykamomas cpeaa

a1 B 3 bubaunoreka [JOK
. €IIIeCTBA ¥ MAaTCPUAITHI B )KH3HU YEIIOBEKA https://m.eds00.ru/7f41a636
Hroro no pazueny 3
p 3 bubaunoreka [JOK

C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IIOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KonuvecTBO 4acoB Nara DyekTpoHHbIE U} POBBIE
i Tema ypoxa Kontpoabubie | IIpakTuyeckue o0pa3zoBaTeJbHbIE
n/n Bcero HM3y4eHHS
padoTsl padoTsl pecypcbl

1 IIpenmer xumun. Posib XuMuu B )KU3HU 1 bubaunoreka [JOK
yesoBeka. Tera u BenecTa 06.09.2023 |  https://m.edsoo.ru/ff0d210c

2 [ToHsATHE O METOAX TTO3HAHUS B XUMHUH 1 Bubmoreica LIOK

08.09.2023 | https://m.edsoo.ru/ff0d227e
IIpakTuyeckas padora Ne 1 «IIpaBuia paOoTsI
3 B Ea6opaTopHHI;1 MPUEMBI O6p5H_IeHI/I$II()) 1 Bubamorexa LIOK
13.09.2023 | https://m.edsoo.ru/ff0d23dc
11200paTOPHBIM 000PYIOBAHUEM)

4 Uucteie BemecTBa U cMech. CrocoOb! 1 bubaunoreka [JOK
paszeneHus cMecei 15.09.2023 | https://m.edsoo.ru/ff0d26ca
IpakTryeckas padora Ne 2 «Pa3znenenue

5 c»feceﬁ (Ha an/II1)v1epe OYHUCTKU nolllaapeHHoﬁ 1 bubamorexa LIOK

20.09.2023 | https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI M MOJIEKYJIbI 1 bubamorexa LIOK
22.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE dTIEMEHTHI. 3HaKH (CHMBOJIBI) 1 bubmuoreka IIOK
XAMHMUYECKHX DJIEMEHTOB 27.09.2023 https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 CIOXKHBIE BELIECTBA 1 buGamorexa [OK

29.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIISIpDHOE yUICHHE 1 bubmorexa LIOK

04.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOoH IIOCTOSHCTBA COCTaBa BEIIECTR.

10 Xumudeckast hopmyra. BaJICHTHI-I[OCTB aTOMOB 1 bubmorexa LIOK

06.10.2023 | https://m.edsoo.ru/ff0d2eae
XHMHYECKUX DJIEMEHTOB

1 OTHOCHTENbHAsI aTOMHAs Macca. 1 Bubnuoreka I[TOK
OTHOCHUTENbHAS MOJIEKYIISIPHAS Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c

12 MaccoBast 1oJIsT XUMHYECKOT O JIEMEHTA B 1 bubmnoreka [TOK
COCTMHEHUH 13.10.2023 | https://m.edsoo.ru/ff0d350¢
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KomunuectBo BemectBa. Momnbs. MonsipHas

Bbubaunoreka [JOK

13 Macca 18.10.2023 |  https://m.edsoo.ru/ff0d5230
14 duznveckre U XUMUYCCKUE SBIICHHUS. bubaunoreka [JOK
XuMHUUecKas peaKiusi 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [IpusHaKu 1 ycIoBUs MPOTEKAHU XUMUYECKUX bubanorexa [JOK
peakiuii 25.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHUsI MacChl BEIIECTB. Bubmuoreka [TOK
XUMHUUYECKUE YpaBHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
17 Bbruncnenus KoJu4ecTBa, MacChl BEIIECTBA 110 Bbubaunoreka [JOK
YPABHEHHUSAM XMUMHUYECKHX PEaKIHit 08.11.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukaryss XAMHYECKUX PEaKIuii
18 (COCZII/IH(lE)EHI/IHHp%HO)KeHI/I}I 3a£em;m;1 bubamorexa LIOK
’ ’ ’ 10.11.2023 | https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4EHBII-PHIMKIIONEANCT. bubnuoteka LIOK
O060011IeHrE U CHCTEMATH3AIlMsT 3HAHUI 15.11.2023 | https://m.edsoo.ru/ff0d40c4
Boznyx — cmech razos. CocraB Bo3jyxa.
20 Kncﬁi)’:on — DIIEMEHT U MPOCTOe Befuy;(CTBO. bubamorexa LIOK
17.11.2023 | https://m.edsoo.ru/ff0d448e
OzoH
DuznyecKre U XMMUYECKHUE CBOMCTBA
21 KHCIOpoAa (peakuy OKHCICHUS, TOPEHHE). BuGamorexa LIOK
’ 22.11.2023 | https://m.edsoo.ru/ffod4614
[ousiTue 006 oxcumax
CrnocoObI MoJTy4eH s KUCTI0po/ia B
22 naboparopuu ZIquOMBIH.IJIeHI;(iTI/I. BuGamorexa LIOK
24.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopona
93 Kontponsras padora Nel mo teme «BemectBa bubnuoreka [IOK
1 XUMHUYECKHE PEAKIHN» 29.11.2023 https://m.edsoo.ru/ff0d4290
TemnoBoil 3pPexT XuMuIeckon peakuu
24 MOHSTHE O T(Eit)[()bMOXI/IMI/I‘-IeCKOM yII))aBH:HI/II:I Brbamorexa LIOK
’ 01.12.2023 | https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMUUECKUX PEaKIIUIX
TomnuBo (He(Th, yroab U METAH).
25 3arpa3He}Ene(1;03’J:[yy§<a CIOCO0BI Zro bubamorexca LIOK
’ 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUSI
26 [paktuueckas padora Ne 3 mo Teme Bubnuoreka [IOK
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«[lomy4enue u cobupaHue KUCIOPO/a, 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
HU3y4YEeHHE €ro CBOMCTB»
97 Bonopon — 3neMeHT u pocToe BELIECTBO. bubanorexa [JOK
Haxoxxnenue B npupose 13.12.2023 | https://m.edsoo.ru/ffod4dd0
28 duszndeckre 1 XMMUYECKHE CBONMCTBA bubaunoreka [JOK
Bojiopoza. [IpumMeHeHre Boqopoa 15.12.2023 | https://m.edsoo.ru/ffod4dd0
29 IToHsiTHE O KUCTOTaX U COMSAX Bubmoreica LIOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOBbI MOTy4YeHHs BOIOPO/ia B Bubmuoreka [TOK
naboparopuu 22.12.2023 | https://m.edsoo.ru/ff0d4ddO
o HIP[aKTquCKaH paZOTa Ne 4 o Teme Butmorexa LOK
(TIONYIICHIE | CODMPATHE BOAOPOR, 27.12.2023 |  https://m.edsoo.ru/ff0d4f42
U3y4EeHHUE ero CBONCTBY
bubaunoreka [JOK
2 M i ¢ . A
3 onspHB 0GBEM rasos. 3axoi Asorazpo 29.12.2023 | https://m.edsoo.ru/ff0d542e
o | Do e e
rasat ,,r HISBECTHOMY ROTIHCCTEY BEMECTE 10.01.2024 | https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
“ Beorunciienust 00EMOB ra3oB 6no”ypaBHeHmo Butnorexa LOK
peakiim H? OCHOBC 3aKOHA OOBEMIBIX 12.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHU Ta30B
35 dusnvecKre U XMMUYECKHE CBOMCTBA BOJIBI BuGmorexca HOK
A 17.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [1o e 00 aTopa buGamorexa [OK
TaB OCHOBATIL. Lo HHAMKaTopax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
- B;')I[;ICKaK 5aCTBeop:CTen: Ha;;;zlce(z)}l};ble (1;1 Butmorexa LIOK
HEHACBITICHHBIC PACTBOPEL- Bt A0 24.01.2024 | https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOpE
o Hl?IaKaneCKaa pabora Ne 5 mo Teme o Butmotexa LIOK
«“p HFOTUO BHCHPUIC P aCTBOP,OB ¢ OMpCACTCHHOH 26.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCOBOH JOJEH pacTBOPEHHOT'O BEIIECTBAY
39 OKcHIBL: cOcTaB, KITaCCHU(PHUKAIINS, bubmnoreka [TOK
HOMEHKJIATypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
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ITonyueHnne u XUMHYECKUE CBOMCTBA

Bubaunoreka [JOK

40 KHCIIOTHEIX, OCHOBHBIX 1 M (OTCPHBIX 07.02.2024 |  https://m.edsoo.ru/ff0d664e
OKCHJIOB
a1 OCHOBaHUS: COCTaB, KIaCCH(DUKAITHS, Bubmoreka [TOK
HOMEHKIIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
42 [Tony4yeHue n XuMHUECKHE CBOWCTBA bubanorexa [JOK
OCHOBaHUIt 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 Kucnotsr: cocraB, kiaccupukarys, bubaunoreka [JOK
HOMEHKIIaTypa 16.02.2024 | https://m.edsoo.ru/ff0dfee2
44 [Mony4yeHre 1 XUMHYESCKHE CBOWCTBA KHCIOT bubamorexa LIOK
21.02.2024 | https://m.edsoo.ru/ffodfee2
45 Conu (cpenHue): HOMEHKIIATYpa, CIoco0b bubmuoreka [IOK
HOJYYCHHs, XHMUYECKHE CBOWCTBA 23.02.2024 | https://m.edsoo.ru/00ad9474
[MpakTuyeckas pabora Ne 6. Penienne
6 SKCIIEPUMEHTANILHBIX 3a]1a4 110 TeEMe bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHHMIECKHUX 28.02.2024 |  https://m.edsoo.ru/00ad9b7c
COEUHEHUINY
47 Konrponbhas padora Ne2 no teme «Kucnopon. bubaunorexa [JOK
Bogopoa. Boma» 31.01.2024 | https://m.edsoo.ru/ff0d6342
48 I'eneTrueckast cBSI3b MEXAY KJlaccaMu bubanoreka [JOK
HEOPTaHUYECKUX COCTMHEHUI 31.01.2024 https://m.edsoo.ru/00ad9a50
. bubanoreka [JOK
49 Obobmerme 1 crCTeMaTH3AIN SHAFHH 02.02.2024 | https://m.edsoo.ru/00ad9ch2
50 "OCHOBHBIE KJTaCCHl HEOPTaHUIECKUX bubnunoreka I[JOK
coenuHeHUI" 07.02.2024 | https://m.edsoo.ru/00ad9ela
51 | ot srowermon Horsmne o pymias Bmorera LIOK
09.02.2024 | https://m.edsoo.ru/00ad9ffa
CXOIIHBIX 3JIEMEHTOB
Ilepnoanueckuii 3akon u [lepuonnueckas
52 cncr")reMI; XUMHUYECKUX 3neMe1I{)To§ J. W. brbmmorexa LIOK
14.02.2024 | https://m.edsoo.ru/00ada52¢
MenneneeBa
53 [lepromer, TPYIIIBL, TOATP YIIITEL bubamorexa LIOK
’ ’ 16.02.2024 | https://m.edsoo.ru/00ada52¢
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Crpoenue atoMoB. CocTaB aTOMHBIX SIIED.

Bbubaunoreka [JOK

4
S N3orors 21.02.2024 | https://m.edsoo.ru/00ada342
o | S e o sy
pHOA T 23.02.2024 | https://m.edsoo.ru/00ada6bc
MenneneeBa
KonrponbHas pabora: XapakrepucTHKa

56 XHMHUYECKOT0 3JIEMEHTA I10 €0 MOJIOKEHHUIO B bubaunoreka [JOK
[epuoauueckoii cucreme J[. . MeHnemneesa. 28.02.2024 |  https://m.edsoo.ru/00ada824
Crtpoenue aToMOB

o 3Hauenwue [leproamueckoro 333;0;31 ;[/J[m BuGmiorexa LIOK
pa3BHTm f{aym ¥ pAKTat. 2, 1. Menjeiees 12.04.2024 | https://m.edsoo.ru/00ada96e
— y"-IeHBII/I, neagaror u T’pa)KZ[aHI/IH
KonTposbHas pabora:

58 DIEeKTPOOTPUIIATENILHOCTh AaTOMOB bubmuoreka [IOK
XUMHYECKHX dieMeHTOB. CTpoeHHe 17.04.2024 | https://m.edsoo.ru/00adaab8
3JIEKTPOHHBIX 000JI0UCK

59 W bubanoreka [JOK

OHA XHMITICCKast CRAZH 19.04.2024 | https://m.edsoo.ru/00adac34
60 K bubanoreka [JOK
OBAIICHTHA HOLIPHAA XHMITICCKas CBASH 24.04.2024 | https://m.edsoo.ru/00adaab8

61 KoBajneHTHas HenoysspHas XUMHYECKasi CBS3b Bubmmorexa [1OK
P 26.04.2024 | https://m.edsoo.ru/00adaab9

62 C bubanoreka [JOK
TCTICHD ORUCIICHI 03.05.2024 | https://m.edsoo.ru/00adae28

63 OKHCIUTETEHO-BOCCTAHOBUTEILHBIE PEAKIIH bubmiorexa [OK
peartt 04.05.2024 |  https://m.edso0.ru/00adb076

64 OKHCIINTEIN U BOCCTAHOBUTEIU Bu6mmorexa LOK
08.05.2024 |  https://m.edso0.ru/00adb076

65 Crpoenne atoma. X ecKasl CBSI3 bu6mmorexa LOK
((-TPOCHHE ATOMA. AMMICCKas CBAE? 15.05.2024 | https://m.edsoo.ru/00adb486

66 PeseprHsIil ypok. O000meHwe 1 Bbubmmorexa [IOK
CHUCTEMATH3alNs 3HAHAN 17.05.2024 https://m.edsoo.ru/00adb33c

67 PeseprHsril ypok. O000meHwe 1 Bbubmmorexa [IOK
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CUCTEMAaTHU3aLMs 3HAHUN 22.05.2024 https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O000mIeHNE 1 1 bubanoreka [JOK
CUCTEMATHU3aLlMs 3HAHUN 24.05.2024 https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE NH(POBLIE

Ne Hdara
Tema ypoxa Kontpoabusie | IIpakTnueckue o0pa3zoBaTeJbHbIE
n/n Bcero HM3y4eHHS
padoTsI padoTsl pecypcbl
|| e e |
o 06.09.2023 |  https://m.edsoo.ru/00adb59e
Menpeneena
) | e
PRERIP 08.09.2023 | https://m.eds00.ru/00adb6b6
TIEPUOIOB

3 Kiaccudukanys 1 HOMEHKIaTypa 1 bubmuoreka [IOK
HEOPTraHUYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 BubI XUMUYECKOM CBSA3H U THIIBI 1 bubaunoreka [JOK
KPUCTAJUTHYECKUX PEHIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6

5 Kpucramnmuueckue pemeéTku 1 90.09.2023

6 Knaccudukanms XuMHIecKuX peakiui mno 1 bubaunorexa [JOK
Pa3TUYHBIM MPU3HAKAM 15.09.2023 |  https://m.edsoo.ru/00adbch0

7| Toname  roweremmane # rereporona ) bumoresa LOK

P 20.09.2023 | https://m.edsoo.ru/00adbe9a
peakuusix
[oHsTHE O XUMUYECKOM PAaBHOBECHH.

8 @DaxTOpBhI, BIUIIONIHAE HA CKOPOCTD 1 bubnuoreka I[JOK
XUMHYECKOM PEakiuy H TOI0KEHHE 22.09.2023 https://m.edsoo.ru/00adc28c
XMMHUYECKOTO PABHOBECHS

9 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC 1 Bubmmorexa IIOK
peakImn 27.09.2023 | https://m.edsoo.ru/00adcade

10 Teopus 3J1EKTPOTUTUUECKON AUCCOLUALINH. 1 Bubmmorexa IIOK
CuitbHBIE U CITaObIe IIEKTPOITUTHI 29.09.2023 https://m.edsoo.ru/00adcd68

1 Yo e VpaBHe - 1 Bbubnnoreka [TOK

HHPIC YPaBHCHMA peakiutd 04.10.2023 | https://m.edsoo.ru/00add448

12 XUMHYECKHE CBOWCTBA KHCIOT U OCHOBAHHMA 1 Bbubnuoreka [TOK
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B CBETE MPEACTABICHUIT 00 06.10.2023 | https://m.edsoo.ru/00add5d8
AJIEKTPOIUTHYECKOH AUCCOLUALIIN
13| mpeserasaent 06 mestponmmecko brGmorexa LIOK
pext P 11.10.2023 | https://m.edsoo.ru/00add8b2
JICCOIMALIIH
14 ToHsTHE 0 Tt . o Bbubaunoreka [JOK
© ® 0 rHipomLe cole 13.10.2023 | https://m.edsoo.ru/00add9d4
bubaunoreka [JOK
1 N
> OboSmertie i cHCTEMaTH3AI SHAHML 18.10.2023 | https://m.edsoo.ru/00addd12
16 [pakriueckas padora Ne 1. «Perienne bubanoreka [JOK
9KCTIEPUMEHTAJIBHBIX 32124 20.10.2023 | https://m.edsoo.ru/00addbfa
17 OO11ast XapaKTEePUCTUKA XaJIbKOTCHOB Bubmoreica LIOK
H paktep 25.10.2023 | https://m.edsoo.ru/00addecO
18 OO11ast XapaKTePUCTHUKA T'aJIOTCHOB. bubmuoreka [IOK
XUMHUYECKHE CBOWCTBA Ha MPUMEPE XJIOpa 27.10.2023 | https://m.edsoo.ru/00addfe2
19| ranacosut coocm, nonyuenst brGmoreca LIOK
» HOTYICHHE, 08.11.2023 |  https://m.edsoo.ru/00ade104
[IPUMEHEHHE
" ng)IaKTI/I‘IeCKaH pa6OTfl Ne 2 mo Teme ) Butnorexa LOK
« OvnyquHe COTAHOM KHCTOTBI, H3YHCHHE cC 10.11.2023 https://m.edsoo.ru/00ade348
CBOICTB»
. BBI‘II/ICJEGHI/IH 0 YPaBHEHUSM XUMUYECKHX BuGmiorexa LIOK
DEAKIIT, SCIIH OLHH H3 Pearciron Jam 8 15.11.2023 | https://m.edsoo.ru/00ade488
n30BITKE
99 Kontponsras padora: Xumudeckne bubnuoreka [IOK
CBOWCTBA BEIIECTB 17.11.2023 | https://m.edsoo.ru/00ade64a
s | e i
XOAACHAE CEpbl | UMH HHI B 22.11.2023 https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKHE CBOMCTBA CepPhI
24 CepoBonopo, cTpoeHue, pusmaeckne u Bbubmmorexa [IOK
XAMHYECKHE CBOMCTBA 24.11.2023 https://m.edsoo.ru/00ade802
25 Oxcunet cepbl. CepHast KHCIOTa, GU3NICCKUC Bbubmmorexa [IOK
M XMMHUYECKHE CBOMCTBA, IPHMEHEHHE 29.11.2023 https://m.edsoo.ru/00adea28
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XuMHIeCcKHe peaKknuuu, JeKaluue B OCHOBC
MMPOMBIIIUICHHOT' O criocoba MOJTYYCHU S

Bbubaunoreka [JOK

26
CEPHOM KUCIOTH. XUMHUYECKOE 3arps3HEHHE 01.12.2023 | https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEH Cpe/ibl COSANHEHUSIMH CEPBI
97 Brruncnenue MaccoBoi 10U BBIXOJA Bbubaunoreka [JOK
MPOAYKTa PeaKIUH 06.12.2023 | https://m.edsoo.ru/00adec8a
06 VA-
2 s, Asor, pacnpocrpaere s Tpipoze binorera LIOK
FPYTISE > Pactipoctp . PHpOIE, 08.12.2023 | https://m.edsoo.ru/00adeeab
(usHUecKre U XUMHYECKUE CBOUCTBA
29 AMMHUaK, ero (GU3UUCCKHE U XUMUUCCKUE Bbubaunoreka [JOK
CBOWCTBA, MONYYCHHE U IPUMCHEHHUE 13.12.2023 | https://m.edsoo.ru/00adf004
“ Hgaxmqecxaﬂ pa6o?<a Ne 3 o Teme BuGmorexa [IOK
« OvaquHe BMMHALA, M3YHCHHE €10 15.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTBY
31 A30THas KUCIIOTa, e€ pusnyeckue u bubaunoreka [JOK
XUMHYECKHE CBOMCTBA 20.12.2023 | https://m.edsoo.ru/00adf306
Hcronp30BaHne HUTPATOB U COJIEH aMMOHMS
32 B KQU€CTBE MUHEPAJIbHBIX YIOOPEHHUIA. bubaunorexa [JOK
XUMHYECKOE 3arpsA3HEHHE OKPYKAIOIIeit 22.12.2023 | https://m.edsoo.ru/00adf518
Cpellbl COEeTUHEHUSMU a30Ta
" (D(;cq())oz. gxgnue(i)ocg)opa V) I;IC(I)O(;(I)OpHaﬂ BuGmiorexa LIOK
K Jf 14, (PHSMHCCKHE H XHMITIECKH 27.12.2023 https://m.edsoo.ru/00adf68a
CBOICTBA, MOJTYYEHHE
| R
P . Y0P - 24P 29.12.2023 | https://m.edsoo.ru/00adfc20
npupoaHo# cpeanl hochaTamu
35 Yrnepon, paclipoCTpaHEHUE B IPUPOJE, bubnuoreka [IOK
(bu3HIECKHe U XUMUYECKHE CBOMCTBA 10.01.2024 https://m.edsoo.ru/00adfd9c
Oxcupl yriepona, ux Gusndeckue u
36 XUMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE Bbubnnoreka [TOK
po0JIEMBI, CBSI3aHHbIE C OKCHIOM YIiIepo/a 12.01.2024 https://m.edsoo.ru/00adfebe
(Iv)
37 VYronbHas KKCIOTa U €€ conu Bubmorexa LIOK
17.01.2024 | https://m.edsoo.ru/00ae006¢
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[Ipaktiueckas padora Ne 4 o Teme

Bubaunoreka [JOK

38 "TTonyseHHE YIIEKHCIOrO rasa. 19.01.2024 https://m.edsoo.ru/00ae027e
KauecTBeHHast peakiys Ha KapOOHAT-HOH"

39 [lepBOHauabHBIE MOHATHS 00 OPraHUYECKUX bubanorexa [JOK
BEIIIECTBaX KaK O COSMHEHUSX Yrieposa 24.01.2024 | https://m.edsoo.ru/00ae054e

40 Kpemnuit u ero coennHenus Bubmorexca LIOK

26.01.2024 | https://m.edsoo.ru/00ae080a
IIpaktuyeckast pabora Ne 5. Penrenue
41 SKI;HepHMeHTaHI;HHX 3a/1a4 10 TeEMe Bubmmorexa [10K
. 31.01.2024 | https://m.edsoo.ru/00ae0bf2
«Ba)kHeHIIIe HEMETAJUTBI U MX COSAMHEHUSD)
42 «Baxnetlimme HeMeTaIIbl U UX COSTUHEHUSY bubmotexa IOK
02.02.2024 | https://m.edsoo.ru/00ae0el8
OO11ast XapaKTepPUCTUKA XUMUICCKUX

43 3JIEMEHTOB — METAJUIOB. MeTaninyeckas bubmuoreka [IOK
CBSI3b U METAJUTHUYECKAsl KPUCTAIUTHYECKAsT 07.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. du3nvecKue CBOMCTBa METAIIOB
XUMHUECKHUE CBOMCTBA METAJJIOB.

44 ONEeKTPOXUMUIECKUHN pAI HATIPSHKCHUN BuGamorexa LIOK

09.02.2024 | https://m.edsoo.ru/00ael156
METaJLJIOB
OO01me crocoObl MONTyYeHHs] METAILIOB.

45 CrutaBsl. BerancrieHus mo ypaBHEeHHAM bubnuoreka I[JOK
XUMHUYECKHUX PEaKIHid, eCii OJUH U3 14.02.2024 https://m.edsoo.ru/00ae1156
peareHToB COAEPKUT MIPHUMECH

46 [oHsiTHE O KOPPO3UK METAILIIOB BuGamorexa LIOK

16.02.2024 | https://m.edsoo.ru/00ael278
Bubmmorexa IIOK
47 IHenotbie MeTAMIEL 21.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKCHIIBI ¥ TUAPOKCHUIBI HATPHS U KaJIHSA butnmorexa [OK
28.02.2024 | https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMenbHbIC METaJIIbl — KaabLUN U Bbubnmuoreka I[TOK
MAarHUi 01.03.2024 | https://m.edsoo.ru/00ael15e8

50 Baxknelimne coequHEHNST KaabIUs bubmorexa TIOK

06.03.2024 | https://m.edsoo.ru/00ael15e8
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51

O000111eHNEe U CUCTEMATA3ALMS 3HAHUA

08.03.2024
52 JKEcTKoCTh BOABI U CLIOCOOKI €€ HEHUS Bubmmorexa [10K
BCTROCTE BOAB! H CHOCODEL €¢ YTpatie 13.03.2024 | https://m.edso0o.ru/00ae1886
53 Konrponbnas pabora: "OCHOBHBIE IPYIIIHI bubanorexa [JOK
XUMHMYECKHX BELIECTB" 15.03.2024 | https://m.edsoo.ru/00aelae8
bubaunoreka [JOK
4 N
S Adtiomtil 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCUAA U bubanorexa [JOK
THAPOKCHIA 22.03.2024 | https://m.edsoo.ru/00aelc64
bubaunoreka [JOK
XK
56 eeso 03.04.2024 | https://m.edsoo.ru/00aeld86
57 Oxcupl, THAPOKCH B U conu xxenesa (1) u bubmuoreka [IOK
xemnesa (I11) 05.04.2024 | https://m.edsoo.ru/00ae35e6
58 O060011eHEe U CHCTEMATHU3aIMS 3HAHHH 10.04.2024
" [Ipakrrueckas padora Ne 7. Pemenue Bumorexa LIOK
BKCHepHiAeHTaHLHHX SAAT IO TeMe 12.04.2024 | https://m.edsoo.ru/00ae3de8
«BakHelIme MeTaIbl U UX COSAMHEHHSD
Brruncnenns mo ypaBHEHUSIM XUMHYECKUX
o p:g}(uni, ecm/(I: (())/:[:H u3 peareI;ZOB JIaH B BuGmiorexa LIOK
HBDBITKE HIH COACH >1<an TIPHMECH. 17.04.2024 | https://m.edsoo.ru/00ael1750
Brrarcnenus MaccoBOM IO BBIXOAA
MIPOAYKTA PEaKIUu
61 O0001IeHNE U CUCTEMATH3ALM 3HAHWIA 19.04.2024
62 «BakuHeiiire MeTauIbl ¥ X COSIUHCHISD) 24.04.2024
63 BemectBa u MaTepuabl B TOBCETHEBHON Bbubnnoreka [TOK
JKU3HY YEITOBEKa 26.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHIE OKpYyKalomen Bbubmmorexa [IOK
cpenpl 03.05.2024 | https://m.edsoo.ru/00ae4270
65 Pons XxuMuM B pemeHnH YKOITOTHIECKUX Bbubmmorexa [IOK
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npobiIeM 04.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O000meHue n 1 bubanoreka [JOK

CHCTEMATH3AIHs 3HAHUH 08.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O000mIeHNE 1 1 bubanorexa [JOK

CHCTEMATH3AIMs 3HAHUH 15.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000mIeHNE 1 1 bubanorexa [JOK

CHCTEMATH3AIHs 3HAHUI 17.05.2024 | https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOT'O TPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJIS YYEHUKA

* Xumns, 8 knmace/ 'abpuensa O.C., Octpoymos WN.T'., Cnagkos C.A., AkunoHepHoe o0mecTBo «H3natenscTBo
«IIpocBemeHne»
* Xumusi, 9 xnacc/ I'adpuensia O.C., Octpoymos W.I'., Cnagko C.A., AknuoHepHOE 0011ecTBO «I31aTembCTBO
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