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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepanpHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHH C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKkKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM Juisi (OPMHUPOBAHMUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJ] B (DPOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUHU HA ONPEIEIEHHOM JTare €€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATHI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHIMUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHSI K JPyromMy, BBINOJNHSS (QYHKUMH OOBIACHEHUS M MNPOTHO3MPOBAHUSA
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPHUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaAMeToB: «OKpyKaloluil MuUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHWH XHUMHH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIlIer0o MHUpa, MCIOJB3Ysl 3HAHWS U OIBIT, MOJyYEeHHBIE MPU H3yUYEeHUHU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJAOBOM JEITEIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGUiIs U HAMpPaBICHHOCTH AATbHEHIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMece.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUUYECKAsl PEaKIUsA U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOH, MpaBwiiaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XUMHUYECKHX (TOpEHHE CBEYM, NMPOKAIUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3ylbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxoxkneHue kuciaopojga B IpUpose, (PU3MYECKHME U XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklud, TEePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHBbIE, aM(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue BizammoeiictBus okcuma meau (ll) ¢ pactBopom cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIECJTOYHO3EMEIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandeckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4HbIH (akT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, AJNEKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IE€PBBIX TPEX MEPHUOJIOB, Kalus, KalblUusi H HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTuIHbIM NMPU3HAKAM (10 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBoOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCa JUCCOUMALMU KHUCIOT, IIEJI0YEe U COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKEHHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEeHU OKUcIIeHHs. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOJAOPOZa HA OPraHU3M 4YeJloBeKa. BakHeWlnue XJIOpUAbl U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS KJjacca KHUCIOT U crnernududeckne). XUMHYECKUE PEaKInH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeW cpeabl COCIMHEHHSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (U3UYECKHEe M XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JAyXa, NHOuYBbl U BojnoéMoOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojlydueHue U npuMmeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, [NIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemuueBoir kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, MPOBEIECHNE KAaUeCTBEHHOW peaKIuu Ha cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYECHHE CBOICTB aMMHakKa, IPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckne U XUMUYECKUE CBOWCTBA MeTaiioB. OOmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuoanueckon cucTteMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHbIE META/UIbI MarHuii MW KalblMH: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTKkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUEH cpeanl (MpeaenbHas IO0MyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€H MpH W3YYeHMH XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, NepUOJAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsii, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIMW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Jauanora M (WidM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMUYECKOT0 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe JCHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTBI, IPEIAracMble€ B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYarOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyueHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:
. pacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX IOHSITUNA: aTOM, MOJIEKYJa,
XAMUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHasi |
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPUIATEIBLHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccuuKanus peakiuuii: peakiiui COSAUHEHHUS, PEaKIUU Pa3JI0KEHUS,
peakiMy 3aMeIleHUs, peakIuu OOMEHa, SK30- U DSHIAOTEPMUYECKHUE PEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBaJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
. WUIEOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHYECKHUX TMOHATHH U
MPUMEHSThH 3TU OHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;
. HCIIOJB30BaTh XUMUYECKYIO CUMBOJIMKY JIJI1 COCTaBJICHUs] (POpMyIT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;
. OTpEeEeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHMSIX,
CTENICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEIIIECTB K OMpPEACIEHHOMY KJIacCy COeAMHEHUM 1o GopmyiiaM, BUJ XUMHUYECKON
CBsI3U (KOBaJICHTHAsI U MOHHAsI) B HEOPTaHUYECKUX COCIUHCHUSIX;
. packpeiBath cMbici [lepuogmueckoro 3akona [J[. WM. Menngeneena:
JEMOHCTPUPOBATh  MOHUMAaHUE  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosioxkeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXPAaHEHMsS] MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJICKYJISIPHOIO
y4EHHUs, 3aKOHa ABOTrajipo;
. OMUCBHIBATh U XapakTepu3oBaTh TabauuyHyro ¢dopmy Ilepuoanueckoit
CUCTEMbl XUMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATUS «rjaBHas noiarpynna (A-
rpynmna)» u «modounas moarpymnma (b-rpymma)», Mameie U OOJBIINE TTEPUOIBI,
COOTHOCUTH 0003HA4YeHHUs, KOTOpble wuMerTcs B Tabnuine «llepuoanueckas
cucremMa xumuueckux odnemeHTtoB JI. WM. MeHngeneeBay ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, o0I11Iee YMCIIO JIEKTPOHOB U pACTIPE/ICTICHUE UX IO JIEKTPOHHBIM CJIOSM);



. KJIacCU(PUIIMPOBATh XMUMHUYECKHE DJIEMEHTHhI, HEOPTaHMYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy 3G (heKTy);

. XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKIasi ONHCAHHE MpPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

. MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKUX TNPEBPAIICHUNA B Pa3IUUHbIX
YCIIOBHUSIX;

. BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHHUIO XMMHUYECKOU
peakuuu;

. IPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AEATEIBHOCTH — AHAIHU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — IS W3Y4YEHHS CBOWMCTB BEILECTB U
XUMHUYECKUX PEaKIni, €CTECTBEHHO-HAYyUHbIC METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICJICHHBIN);

. CJIeIOBATh MpaBUJIaM IMOJIb30BAHUSI XUMUYECKON MOCYA0N U JIa0OpaTOPHBIM
000OpyZOBaHUEM, a TaKXKe MpaBUIaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJIYYCHUIO U COOMpAHUIO0 Tra3000pa3HBbIX BEHIECTB (BOJAOPOJA U KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEW PaCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh W MPOBOJAWTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOIIBIO HWHANKATOPOB
(;takmyc, dheHondTanent, METUIOPAHXK U JPYyTHe).

K koHiy oOyueHus B 9 Kjacce mpeaMeTHBIE PE3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. pacKpbiBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHUN: XUMHUUYECKUU
AJIIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMUYECKas PEaKiusi, XUMUYECKas CBS3b, TEIJIOBOM A(DPEKT peaxiu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOIMAIMS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKLMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
pEeaKiuu, OKHUCJIHUTENb, BOCCTAHOBUTEIb, OKHUCICHHE W BOCCTAaHOBJIEHUE,
altoTponus, amM(OTEpPHOCTh, XUMHUYECKas CBI3b (KOBAJICHTHAs, WOHHA,
METAJJIMYECKas), KPUCTAJUIMYECKasi peIIETKa, KOPPO3Usi METauIoOB, CIUIABHI,



CKOPOCTb XHMHMYECKOM PEAKLHH, NPEeAesbHO Aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

. WUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHMX MOHSATHU U
MIPUMEHSTH 3TU NOHATHUA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;

. UCIO0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsi COCTaBJIeHUs (OpMYI BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

. ONPEAETATh BAJEHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJIEKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COEJAMHEHHM 1o ¢dopmyiaM, BHJI XUMHYECKOW CBs3M (KOBaJIeHTHas,
WOHHAs, METAJUIMYECKAs) B HEOPraHWYECKUX COEAUHEHUSX, 3apsA]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOpPax HEOPraHUYECKHUX
COEIMHEHUH, TUIT KPUCTAIUIMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

. packpeiBath cMbIci Ilepuonnueckoro 3axkona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pPa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnma)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OOJbpIIME TEPUOJbl, COOTHOCUTh O0O3HAYEHHUS, KOTOpbIE HMEITCI B
MEePUOIMYECKON TaONHIe, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUciIo SJIEKTPOHOB U
pacnpeneneHue uX Mo 3JIEKTPOHHBIM CII0SIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB AJIEMEHTOB M MX COCAWHEHUN B MPEJECTIaX MaJbIX MEPHUOIOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

. KJaccu(UIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA,
XUMHUUYECKUE peakuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TEeIIOBOMY J(dekTy, Mo U3MEHEHUIO CTENEHEM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHeNU(PUUIECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX U CIIOXHBIX BEUIECTB, MOJTBEpPKIas ONHCAHUE MPUMEpPAMHU
MOJICKYJISIPHBIX M1 MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

. COCTaBJIATh YPABHEHUS JIEKTPOIUTHUECKON JUCCOLUMALIMY KHACIIOT, IIEJI0YEN
U COJICH, TIOJIHBIE W COKpalléHHbIE YpPaBHEHHUS pEaKlIMi HOHHOTO OOMeHa,
YPaBHEHHUSI PEAKLHM, MOATBEPKIAAOIMIMX CYLIECTBOBAHUE T'€HETHUYECKOW CBSI3U
MEK]ly BELIECTBAMU Pa3JIMUHBIX KJIACCOB;

. pacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHM
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

. IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH IPOTEKAHUSA XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;

. BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO



JIOJII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU
peaxImmy,

. co0roAaTh MpaBuja MOJb30BAHUS XMMHUYECKON MOCYyA0N U J1ab0paTopHBIM
00OpylIOBaHUEM, a TaKXKe IpaBHJia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHM C
UHCTPYKUUSMU 110 BBINOJHEHUIO JIA0OPAaTOPHBIX XHMUYECKUX OIIBITOB 10
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);
. MPOBOANTH PEAKIIUHU, MOATBEPIKAAIONINE KAYeCTBEHHBI COCTaB PAa3IMYHBIX
BELIECTB: PacllO3HABaTh ONBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOOUA-, KapOOHAT-,
docdar-, cwiukar-, cyiabpaT-, TMAPOKCUA-UOHBI, KaTUOHBl aAMMOHHS U HOHBI
U3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIME B BOJHBIX PAacTBOPaX HEOPraHUYECKHUX
BEIIIECTB;

. MPUMEHSTh OCHOBHBIE OIEPAIMH MBICIUTEIBHON ACSITEIIbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHUE, O0000IIEHHE, CHUCTEMAaTU3allUi0, BbBISBICHUE TNPUYUHHO-
CIIEICTBEHHBIX CBA3EH — JJI U3yYEHUsS] CBOMCTB BEILIECTB U XUMUUECKUX PEaKIIUH,
€CTECTBCHHO-HAYYHBIC ~ METOJAbI TO3HAHUS —  HAONIOJCHHE, W3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peaibHbId U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
; Jara uudpoBbIe
n/ Tema ypoka Bce KonTposabHbie IMpakTuyeck
U3ydeHusl o0pa3oBaTejibHbIE
I ro padoThI ue padboTsbl
pecypcsl
IIpenmer xumun. Pojib XUMHH B XXKU3HU bubmorexa LIOK
pea ' 1 04.09.2024  https://m.edsoo.ru/ffod2
yenoBeka. Terna u BerecTna 10¢
bubmuorexa [JOK
[ToHsATHE O METOIaX TIO3HAHUS B XUMUHU 1 06.09.2024 https://m.edsoo.ru/ff0d2
27e
[Ipaktuueckas padora Ne 1 «IIpaBuia
a0O0THI B 1a0OpPaTOPUU U IPUEMBI bubmorexa HOK
P patopui 1 Tip 1 1 11.09.2024 https://m.edsoo.ru/ff0d2
oOpaitieHus ¢ 1abopaTOpHBIM 3dc
000pyI0OBaHUEMY —
YucTele BemecTBa U cMecH. CIIoCOOBI bubmorexa [JOK
HHeeTEa T ' 1 13.09.2024  https://m.edsoo.ru/ff0d2
paszeNneHus cMecei
6ca
[IpakTuueckas pabora Ne 2 bubnuoreka [IOK
«Paznenenue cmeceii (Ha mpumepe 1 1 18.09.2024 https://m.edsoo.ru/ff0d2
OYHCTKHU TTOBAPCHHOM COJIH )» 8c8
bubmuorexa [JOK
ATOMBI U MOJIEKYJTBI 1 20.09.2024 https://m.edsoo.ru/ff0d2
a6c
XHUMHYECKHUE DJIEMEHTHL. 3HAKU bubmotexa [JOK
i 1 25.09.2024 https://m.edsoo.ru/ff0d2

(CHMBOJIBI) XUMHYECKHX JIEMEHTOB

be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8. [IpocTbie U CloKHBIE BEIIECTBA 27.09.2024 https://m.edsoo.ru/ff0d2
a6c
bubmuorexa [JOK
9. ATOMHO-MOJICKYJIIPHOE YUCHHE 02.10.2024 https://m.edsoo.ru/ff0d2
ds0
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. bubnmoreka [JOK
10. Xummueckas popmyna. BaieHTHOCTD 04.10.2024 https://m.edsoo.ru/ff0d2
ATOMOB XHMHYECKUX JIEMCHTOB eae
OTHOcuTeNbHAs aTOMHAs Macca bubmorexa HOK
11. ' 09.10.2024 https://m.edsoo.ru/ff0d3
OTtHocHTeTbHAS MOJICKYJIIpHAs Macca 93¢
MaccoBast 10JIsT XUMHYECKOTO DJIEMEHTA bubmorexa LHOK
12. A 11.10.2024  nhttps://m.eds00.ru/ff0d3
B COCIMHCHUU
50c
KomnuuecTBo BemecTBa. Monb bubmorera [JOK
13. HeeTRa AIOME- 16.10.2024  https://m.edso0.ru/ff0d5
Monspnas macca
230
Ou3nyecKkue 1 XUMUIECKHE SIBICHUS bubmorexa HOK
14. ' 18.10.2024 https://m.edsoo.ru/ff0d3
XuMu4eckasi peakius
7fa
[Ipu3Haku U yCIOBHS MPOTCKAHUS bubmorexa [JOK
15. P Y N p 23.10.2024 https://m.edsoo.ru/ff0d3
XUMHUYECKHX PEAKITHMA
alé
3aK0H COXpaHEHUSI MACChI BEIIECTB bubmorexa LHOK
16. P HHECTB: 25.10.2024  https://m.edsoo.ru/ff0d3
XHWMHUYECKUE YPABHEHUS
b88
BrrunciieHus KojandecTBa, MacChl bu6mmoreka [JOK
17. BEIIECTBA 110 YPABHEHUSIM XUMHUECKUX 06.11.2024 https://m.edsoo.ru/ffod5

peaKkuuit

708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccudukanuss XUMHYECKUX peaKIHii

bu6mmoreka [IOK

18. (CoeTMHEHUS, PA3JIOKCHHUS, 3aMEIIICHHS, 08.11.2024 https://m.edsoo.ru/ff0d3f
oOMeHa) 34
M. B. JIoMOHOCOB — y4€HBIH- bubnunoreka HOK

19. sHnuKIoneauct. O6o0meHue u 13.11.2024 https://m.edsoo.ru/ff0d4
cucTeMaTu3alus 3HaHui Oc4

bubnunoreka HOK

20, ~ ommpomeas paGora Nel mo reme 15.11.2024 https://m.edsogru/ff0d4
«BeecTBa U XUMUYECKUE PEAKIIHID) 290
Bo3ayx — cmech razos. Cocras bu6mmoreka [IOK

21. BO3ayxa. Kucimopoa — aneMeHT u 20.11.2024 https://m.edsoo.ru/ff0d4
npoctoe BemiecTBo. O30H 48e
du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubnuotexa [JOK

22. KHCJI0p0J1a (peaKiuy OKUCIICHHUS, 22.11.2024 https://m.edsoo.ru/ff0d4
ropenue). [Torstue 06 okcumax 614
CniocoObl noy4eHus KUCI0po/ia B bubnuoreka [IOK

23. 71a00paTOpUX U IPOMBIIIUIEHHOCTH. 27.11.2024 https://m.edsoo.ru/ff0d4
IIpumeHeHne Kucnopoaa 97a
TemoBoit 3 pexT xumuueckon

bu6mmoreka [JOK

24. DEAICHIH, TOHATHE © TEPMOXHMITHCCIOM 29.11.2024 https://m.edsoo.ru/ff0d4
YpaBHEHHH, K30~ U SHAOTECPMHUUECKUX 790
peaKIusIx
TornuBo (HedTh, yroib U METaH). bubnnorexa [JOK

25. 3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro 04.12.2024 https://m.edsoo.ru/ff0d4
pENOTBPALLIEHUS cda
[IpakTuueckas padora Ne 3 o reme bubnnorexa [JOK

26. «[lomyuenue u cobrpanue KUCIOPOAa, 06.12.2024 https://m.edsoo.ru/ffod4

HU3YUCHHUC €TO CBOICTBY

ae2



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bonopoa — aneMeHT u npoctoe

bubmuoreka [JOK

217. 11.12.2024 https://m.edsoo.ru/ff0d4
BelecTBo. HaxoxaeHnue B npupojae ddo
du3nyecKre 1 XMMUYECKUE CBOMCTBA bubmorexa [IOK
28. 13.12.2024 https://m.edsoo.ru/ff0d4
Bozopoaa. [IpumMenenne Bomoposa d4do
bu6mmoreka [IOK
29. [ToHsITHE O KUCIIOTaX U COJISX 18.12.2024 https://m.edsoo.ru/ff0d5
0d2
Crioco0bI MOTy4eHHsT BOAOPOIa B bubmorexa [JOK
30. i HOPOA 20.12.2024 https://m.edsoo.ru/ffod4
naboparopuu
ddo
[IpakTuueckas padora Ne 4 o reme bubnuoreka [IOK
31. «[Tomyuenue u cobupanue BoI0po/ia, 25.12.2024 https://m.edsoo.ru/ff0d4f
U3YYEHHUE €r0 CBOWCTBY 42
. ; bubnuoteka [JOK
gp,  Mompibiif 0GbEM rasos. 3akor 27.12.2024  https://m.edsoo.ru/ff0ds
ABorazpo
42e
Breruucnenus o0béMa, KoaudecTBa bu6mmoreka [IOK
33. BEIIECTBA ra3a Mo €ro U3BECTHOMY 10.01.2025 https://m.edsoo.ru/ff0d5
KOJIMUECTBY BEILECTBA WJIK 00BEMY 5a0
Breruucienust 00bEMOB ra3oB 1Mo bu6mmoreka [IOK
34. YPaBHEHHUIO pEaKLMU Ha OCHOBE 3aKOHA 15.01.2025 https://m.edsoo.ru/ff0d5
00BEMHBIX OTHOIIIEHH ra30B 708
®dusnvecKkue U XUMUYECKUE CBOMCTBA bubmorexa [JOK
35. 17.01.2025 https://m.edsoo.ru/ffod5
BOJIbI
87a
36. CocraB ocHoBanuid. [lonsitue 00 99 01.2025 bubmuotexa [JOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d5



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bopna xak pactBoputens. HacbleHHbie

9e2
bu6mmoreka [IOK

37. Y HEHACHIIICHHBIC PacTBOPHI. MaccoBas 24.01.2025 https://m.edsoo.ru/ff0d5
JI0JISI BEIIECTBA B pacTBOPE b40
[IpakTuueckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOpPOB ¢ bubmorexa LHOK
38. P . . p vp . 29.01.2025 https://m.edsoo.ru/ff0d5
onpeieIEHHON MacCOBOM J10J1ei eba
PacCTBOPEHHOTO BEIIECTBA» o
bu6mmoreka [IOK
0 02
g9, omrporeras pabora Ne2 mo Tene 31.01.2025  hitps://m.edsoo.ru/ffods
«Kucnopoa. Bogopoxa. Boga» 349
OKcHIIBI: COCTaB, KIIACCU(UKAIIHS bubmorexa HOK
40. AR ’ ’ 05.02.2025 https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa
64e
[TosrydyeHne U XUMHUYECKUE CBOWCTBA bubimmoreka [IOK
41. KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 07.02.2025 https://m.edsoo.ru/ff0d6
OKCHOB 64e
OcHoBaHMsI: COCTaB, Ki1accupuxaims bubmorexa [JOK
42. ) ’ i 12.02.2025 https://m.edsoo.ru/ffod6
HOMEHKJIaTypa
fca
[Tonyyenune 1 XUMHUYECKHE CBOVMCTBA bubmorexa [JOK
43, YHCHHS 14.02.2025 https://m.edsoo.ru/ff0d6
OCHOBaHUI
7ca
Kucnotsr: cocras, kiaccudukarms bubmorexa HOK
44, ' ’ i 19.02.2025  https://m.edsoo.ru/ff0dfe
HOMEHKJIaTypa 02
[Tonyyenne 1 XUMHUYECKHE CBOMCTBA bubmotexa [JOK
45. ya 21.02.2025 https://m.edsoo.ru/ffOdfe

KHUCJIOT

e2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa,

bu6mmoreka [IOK

46. CIIOCOOBI TIOJTYYCHUS, XHMUYECKHE 26.02.2025 https://m.edsoo.ru/00ad9
CBOMCTBA 474
[IpakTuyeckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAILHBIX 33/1a4 [0 TEMe bubmorexa LHOK
47, p s 28.02.2025 https://m.edsoo.ru/00ad9
«OCHOBHBIC KJIACCHI HEOPTraHUYCCKHIX b7c
COEIUHEHUI) —
['eHeTHUECKas CBSI3b MEXTY KJIaCCaMU bubmorexa LHOK
48. A 05.03.2025  https://m.edso0.ru/00ad9
HEOPraHUYECKUX COCTUHCHUIN 250
bubmuorexa [JOK
49. O06001IeHne U cucTeMaTU3alus 3HAaHUN 07.03.2025 https://m.edsoo.ru/00ad9
cb2
KonTponbnas pabota Ne3 o teme bubnuorexa [JOK
50. "OCHOBHBIE KJIaCChl HCOPTAHUYCCKUX 12.03.2025 https://m.edsoo.ru/00ad9
coequHeHuH" ela
[IepBble MONBITKY KIIaCCU(PUKALTUU bubnuoreka [IOK
51. XUMHYECKHX 3JIeMeHTOB. [ToHsATHE O 14.03.2025 https://m.edsoo.ru/00ad9
IpyIIax CXOJHBIX IEMEHTOB ffa
[lepnoauueckuii 3aKoH u bubnuoreka [IOK
52. [lepronnyeckas cucreMa XUMHIECKAX 19.03.2025 https://m.edsoo.ru/00ada
snemenTos J. . Menaeneena 52¢c
bubmuorexa [JOK
53. [lepuonpl, rpymmel, HOATPYIIIBI 21.03.2025 https://m.edsoo.ru/00ada
52¢
Crpoenue atomoB. COCTaB aTOMHBIX bubmorexa HOK
54, p ' 02.04.2025 https://m.edsoo.ru/00ada
sanep. N3oTomsl
342
55. CtpoeHue 3JIeKTPOHHBIX 000JI04eK 04.04.2025 bubnnorexka [JOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

aToOMOB 3JIeMeHTOB [lepnonnueckoi
cuctemsl J. 1. Menzaeneepa

https://m.edsoo.ru/00ada
6bc

XapakTepucTuKa XMMHUYECKOT O
3JIEMEHTA 10 €T0 MOJIOKEHUIO B

bu6mmoreka [IOK

56. N 09.04.2025 https://m.edsoo.ru/00ada
ITepuonnueckon cucreme /1. U. 824
MenpeneeBa -
3nauenue [leproanueckoro 3akoHa s
a3BUTHS HAayKu U npaktuku. [{. U bubmorexa [JOK
57. p YK B p . I 11.04.2025 https://m.edsoo.ru/00ada
MeneneeB — y4€HbIN, IEAATOr U 96e
IPpaKJIaHUH o
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
58. XUMHYECKHUX DJIEMEHTOB/ 16.04.2025 https://m.edsoo.ru/00ada
Bcepoccuiickast npoBepouHas paboTa ab8
bubmuorexa [JOK
59. HNonnasg xuMmudeckas cBI3b 18.04.2025 https://m.edso0.ru/00ada
c34
KoBanenTHas mojsapHas XUMHYecKas bubmmorexa LOK
60. P 23.04.2025 https://m.edsoo.ru/00ada
CBSI3b
ab8
KoBanienTHast HenmoysipHas XUMHYECKas bubmmorexa HOK
61. P 25.04.2025.  https://m.edsoo.ru/00ada
CBSI3b
ab9
bubmuorexa [JOK
62. CreneHb OKUCIEHUS 30.04.2025 https://m.edsoo.ru/00ada
€28
OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE bubnnorexa [IOK
63. 02.05.2025 https://m.edsoo.ru/00adb
peakun
076
64. OKHCIIHTEIN U BOCCTAHOBUTEIH 07.05.2025 bubmuoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

https://m.edsoo.ru/00adb
076

65. [IpomexxyTouHas aTTecTamus. 3a4erT. 1 14.05.2025
bubmuorexa [JOK

66. O060011eHrEe ¥ cucTeMaTh3auus 3HaHUH 1 16.05.2025 https://m.edsoo.ru/00adb
33c
bubmuoreka [JOK

0 Ne4
g7,  KomrpoibHai padora Ned no Teme 1 21.05.2025 https://m.eds00.ru/00ad9
«CTpoeHue aroMa. XUMHUYECKas CBA3bY ch?

bubmuorexa [JOK

68. O000111eHIE U CUCTEMATH3ALU 3HAHUI 1 23.05.2025 https://m.edsoo.ru/00ad9
ch2

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosmuecTBo yacos
DJIEeKTPOHHbIE
Ne
Hara uudposeie
n/ Tema ypoka Bce KontpoabHbie IIpakTHyeck
U3y4yeHust o0pa3oBaTejIbHbIE
Il ro padoThI ue padoThbl
pecypcsbl
[leproauueckuii 3aKoH. bubnuoreka [IOK
1. [lepronnyeckas cucreMa XUMUIECKAX 1 03.09.2024 https://m.edsoo.ru/00adb
anemenToB /I. 1. Menaeneera 59
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB bubnuorexa [JOK
2. XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX 1 04.09.2024 https://m.edsoo.ru/00adb
1505 (Vi (0):] 6b6
Knaccudukanus n HomeHkiaTypa bubmorexa HOK
3. o P 1 10.09.2024 https://m.edsoo.ru/00adb
HEOPraHMYECKUX BEIIECTB 769
Byl XMuMUUYeCKOU CBA3U U TUIIBI bubmorexa HOK
4, A ° 1 11.09.2024 https:/m.edsoo.ru/00adb
KPUCTAUTUIECKUX PEIIETOK
ac6
KonTponbnas pabota Nel o teme
5. «IToBTOpenue u yriayOaeHne 3SHaHUI 1 17.09.2024
OCHOBHBIX Pa3/eloB Kypca 8 Kiaccay
Knaccudukanus XuMHUuecKuX peakuui bubmorexa HOK
6. 1 peaid 1 18.09.2024 https://m.edsoo.ru/00adb
10 PA3JIMYHBIM [TPU3HAKAM
cbo
7. [lonsTHE O CKOPOCTH XUMHUYECKOMN 1 24.09.2024 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

pCakunu. IloHsiTHE O TOMOI€HHBIX U
TCTECPOTICHHBIX PCAKIUAX

https://m.edsoo.ru/00adb
€9a

IToHATHE 0 XUMHUUECKOM PaBHOBCCHHU.
@DakTOpPBI, BIUSIOIIKNE HA CKOPOCTh

bu6mmoreka [IOK

8. . 25.09.2024 https://m.edsoo.ru/00adc
XUMHUYECKON PEeaKIMH U TIOJI0KEHUE 98¢
XUMHYECKOIO PaBHOBECHS o
OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC bubmorexa [JOK
9. 01.10.2024 https://m.edsoo.ru/00adc
peaKIuu
ade
Teopust 37EKTPOTUTHYECKOMN bubnuorexa [JOK
10. | mucconmanuu. CHILHBIE U ClIa0bIE 02.10.2024 https://m.edsoo.ru/00adc
3JIEKTPOJIUTHI d68
bubmuoreka [JOK
11. VouHble ypaBHEHUS pEaKIHii 08.10.2024 https://m.edsoo.ru/00add
448
XuMHdecKre CBOMCTBA KHCIIOT U bu6nmoreka [JOK
12.  ocHOBaHUI B CBETE MpEICTABICHUI 00 09.10.2024 https://m.edsoo.ru/00add
ANEKTPOJIUTUYECKON AUCCOIUALINH 5d8
XuMH4ecKre CBOMCTBA COJIEH B CBETE bu6nmoreka [JOK
13.  mpexcraBieHuit 00 ANEKTPOIUTUIECKON 15.10.2024 https://m.edsoo.ru/00add
JYICCOIMAIUNA 8h2
bu6nmoreka [JOK
14.  TloHsTHE O THIPOIH3E COJEH 16.10.2024 https://m.edsoo.ru/00add
9d4
bubmuorexa [JOK
15. | OO0oO01eHue U crucTeMaTu3alus 3HaHUI 22.10.2024 https://m.edsoo.ru/00add
di2
16. [TpakTnueckas padota Ne 1. «Pemenue 93.10.2024 bubnnorexka [JOK

OKCIICPUMCHTAJIBHBIX 3aa4»

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



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

KonTtponsHast padora Ne2 o reme

bfa
bu6mmoreka [IOK

17. «OnexTpoauTudecKas IUCCOIHAITH. 05.11.2024 https://m.edsoo.ru/00add
XUMUYECKUE PEeaKIMK B PaCTBOPAaxX» ecO
OO01mast XxapakTepuCTHKA TAJIOTCHOB. bubnunoreka [JOK

18.  XuMuyeckue CBOWCTBA Ha MPUMEPE 06.11.2024 https://m.edsoo.ru/00add
XJIopa fe2
XnopoBogopoa. CosisiHast KUCIOTA, bubnnoreka [JOK

19.  xumHYecKHe CBOMCTBA, ITOJYICHHUE, 12.11.2024 https://m.edsoo.ru/00ade
[PUMEHEHHUE 104
[TpakTiueckas paborta Ne 2 o reme bubnuorexa [JOK

20.  «IlomyueHue COMTHON KUCIIOTHI, 13.11.2024 https://m.edsoo.ru/00ade
W3y4YEHUE €€ CBOMCTBY» 348
Brluucnenus no ypaBHEHUSIM bubnnorexa [HOK

21.  XMMHYECKHX peaKIiHii, eciii OJUH U3 19.11.2024 https://m.edsoo.ru/00ade
peareHToB JlaH B U30bITKE 488
OO11ast XapakTepUCTHKA 3JIEMEHTOB bubmorexa HOK

22. 20.11.2024 https://m.edsoo.ru/00ade
VIA-rpymmsl

64a

ATIOTpOTTHBIE MOU(DUKAIIUN CEPBHI. bubnmnoreka [JOK

23. HaxoxaeHue cepsl U €€ COeIMHEHUI B 26.11.2024 https://m.edsoo.ru/00ade
npupojae. XuMHYECKHE CBOMCTBA CEPhI 64a
CepoBoaopo, cTpoeHue, pu3nyeckue u bubmorexa [JOK

24, N 27.11.2024 https://m.edsoo.ru/00ade
XUMHUYECKHE CBOMCTBA 802
Oxkcuabl cepbl. CepHasi KMCIIOTA, bu6mmorekxa [IOK

25.  ¢usnueckue U XUMHUYECKHE CBOMCTBA, 03.12.2024 https://m.edsoo.ru/00ade
[IPUMEHEHUE a28

26.  XWMHUYECKHE PEaAKIIHH, JICKAIIHIE B 04.12.2024 bu6mmoreka [IOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

OCHOBE IIPOMBIIIICHHOTO CII0c00a
MOJTYYCHUS] CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arps3HEHNE
OKPY’KaIOIIEeH Cpebl COSTMHEHUSIMHU
cepol

Brrancnenune maccoBoit JOJIM BbIXOJa

https://m.edsoo.ru/00ade
c8a

bubmuorexa [JOK

217. 10.12.2024 https://m.edsoo.ru/00ade
IPOAYKTa PeaKInu
c8a
OO0m1as XxapakTepuCTHUKa JIEMEHTOB
V A-rpymibl. A30T, paclipoOCTpaHEHUE B bubmorexa HOK
28. PYHIBL > Pactipoctp 11.12.2024 https://m.edsoo.ru/00ade
npupoze, GU3NIecKue 1 XUMHIECKUE 036
CBOMCTBa T
AMMUak, ero pu3nIecKue u bubnnoreka [JOK
29.  XUMHUYECKHE CBOMCTBA, MIOIYICHHUE U 17.12.2024 https://m.edsoo.ru/00adf
IIPUMEHEHHE 004
[Tpaktuyeckas padora Ne 3 o Teme bubnnorexka [JOK
30.  «IlomyueHue ammHaka, U3y4eHHE €ro 18.12.2024 https://m.edsoo.ru/00adf
CBOMCTB» 180
A3oTHas KucioTa, €€ pusnveckue u bubmorexa HOK
31. D 24.12.2024 https://m.edso0o.ru/00adf
XUMHYECKHE CBOWCTBA
306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnuorexa [JOK
32.  ynoOpenuil. XuMHUeCKO€ 3arps3HEHUE 25.12.2024 https://m.edsoo.ru/00adf
OKpYKarolleH Cpelibl COETUHEHUSIMU 518
azora
®dochop. Oxcua pochopa (V) u bubnmnoreka [JOK
33.  ¢ochopHas kucnora, Gu3nUECKUe U 14.01.2025 https://m.edsoo.ru/00adf

XUMHUYCCKUC CBOﬁCTBa, MMOJIYYCHHUC

68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hcnons3oBanue gochaToB B KauecTBE

bu6mmoreka [IOK

34. MUHEpalbHBIX yIOOpEeHM. 3arps3HeHne 15.01.2025 https://m.edsoo.ru/00adf
PUPOHON cpenbl pochaTamu c20
Yrnepon, pacnpocTpaHEHUE B IPUPOJIE bubmoreia OK
35, PO, PECHPOEIP PHPOAE. 21.01.2025 https://m.edsoo.ru/00adf
buznyeckue 1 XuMUYECKHe CBONCTBA d9c
Oxkcuppl yraepoaa, ux pusndeckue u
XI/IMI/I?ICCI}(III:IG (I:)B(;HﬁCTBa (1)3KOJIOI‘I/I‘-IGCKI/I€ bubmorexa [JOK
36. i 22.01.2025 https://m.edsoo.ru/00adf
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM ehe
yriepona (1V) T
bubmuorexa [JOK
37.  VYrompHas KHCIIOTa U €€ COJn 28.01.2025 https://m.eds00.ru/00ae0
06c
[TpakTiueckas paborta Ne 4 o reme
"[lonyuyeHue yriaekucioro rasa bubmorexa HOK
38. YHOHES YT ; 20.01.2025  https://m.edso0.ru/00ae0
KauectBennast peakius Ha KapOoHaT- 276
noH" -
[lepBonauanbHble MOHATUSA 00 bubnnoreka [JOK
39.  opraHuMYecKux BELIeCTBaX Kak O 04.02.2025 https://m.edsoo.ru/00ae0
COEIMHEHHAX yIiIepoaa 54e
bu6mmoreka [IOK
40. KpemHuii 1 ero coeAMHEHUS 05.02.2025 https://m.edsoo.ru/00ae0
80a
[TpakTuueckas pabota Ne 5. Pemenue
AKCIEPUMEHTATBHBIX 33134 110 TeMe bubmorexa [JOK
4]. p N g 11.02.2025 https://m.edsoo.ru/00ae0
«BaxHeilmme HeMeTaJulbl U UX bf2
COCINHECHUS T
4. KonTtponbHast padora Ne3 o teme 12.02.2025 bubnuorexa [IOK

«BaxHen1e HeMeTaIbl U UX

https://m.edso0.ru/00ae0



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

COCOAUHCHUA

OO0m1as XxapakTepruCcTUKa XUMHYECKHX
3JIEMEHTOB — METAJIJIOB.
Merannuueckas cBSI3b U

bu6mmoreka [IOK

43. 18.02.2025 https://m.edsoo.ru/00ael
MeTaJTMYeCcKast KpUCTaLTnIecKas 03¢
peuérka. PU3n4YECKUe CBOMCTBA —
METaJIJIOB
XUMHUYECKHe CBOMCTBA METAILJIOB. bubmuorexa [JOK
44,  DNeKTPOXUMHUYECKUH s HAPSHKCHUN 19.02.2025 https://m.edsoo.ru/00ael
METaJlJIOB 156
OO61mue crocoObl MOTyYeHUS! METAJLIOB.
CrutaBbl. BerauciieHus mo ypaBHEHUSAM bubmorexa HOK
45. ’ . yp 25.02.2025 https://m.edsoo.ru/00ael
XUMHUYECKHUX PEAKIIHA, €CJIH OJIUH U3 156
pearcHToB COACPKUT NPUMECHU T
bu6nmoreka [JOK
46.  IloHsATHE O KOPPO3UU METAILIIOB 26.02.2025 https://m.edsoo.ru/00ael
278
bu6mmoreka [JOK
47.  leno4Hble METALTBI 04.03.2025 https://m.edsoo.ru/00ael
4b2
bu6mmoreka [IOK
48.  Oxcuabl M THIPOKCUABI HATPUS U Kallus 05.03.2025 https://m.edsoo.ru/00ael
4b2
[[lemoyHO3eMENbHBIC METAJIIBI — bubmorexa HOK
49, N N 11.03.2025 https://m.edsoo.ru/00ael
KaJIbIUI ¥ MarHHi
5e8
bubmuorexa [JOK
50. | Baxueiimue coeqMHeHNs KaablUs 12.03.2025 https://m.edsoo.ru/00ael

5e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51. | O0o0061eHre U cucTEMATH3ALUs 3HAHUN 18.03.2025
JKécTkocTh BOABI M CIOCOOEI €€ Bubmaorexa ITOK
52. A 19.03.2025 https://m.eds0o.ru/00ael
YCTpaHCHHS
886
[TpakTrueckas padora Ne 6 o Teme bubnmoreka [JOK
53. | "JXKEcTKocTh BOABI U METOILI €6 01.04.2025 https://m.edsoo.ru/00ael
ycTpaHeHus" ae8
bu6mmoreka [IOK
54. | AmroMununii 02.04.2025 https://m.edsoo.ru/00ael
c64
AMdoTepHbIe CBOMCTBA OKCHIA U bubmorexa [JOK
55. P 08.04.2025 https://m.edsoo.ru/00ael
TUAPOKCH]IA
c64
bu6mmoreka [IOK
56. JKeneso 09.04.2025 https://m.edsoo.ru/00ael
ds6
OKcHIbl, THAPOKCUIBLI U COJIH XKejle3a Bubmorexa ITOK
57. IbL, THAP a 15.04.2025 https://m.edsoo.ru/00ae3
(1) u xene3a (1)
5e6
58. | O00061EHNE U cUCTEMATHU3ALUS 3HAHUN 16.04.2025
[IpakTuueckas pabora Ne 7. Pemenue
AKCIHEPUMEHTAIBHBIX 3a/1aY 10 TEME bubmaorexa [JOK
59, p . s 22.04.2025 https://m.edsoo.ru/00ae3
«Bakuenme MeTaIbl U UX des
COETUHEHUS T
Borurcnenus mo ypaBHEHUAM
XUMUYECKHUX PEaKIIUi, €CITH OJIUH U3 bubmuorexa [JOK
60.  peareHTOB JaH B U30BITKE WU 23.04.2025 https://m.edsoo.ru/00ael

COAEPKUT IpuMecH. Beruncnenus
MacCOBOM 10U BbIXOJa MPOAYKTA

750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

peakiuu

61. O0o00mEeHrEe U cucTeMaTU3aus 3HaHUI 1 29.04.2025
B
62, €IECTBA U hiaTepHanH B 1 30.04.2025
[MOBCEAHEBHOMN KU3HU YEI0BEKA
BemectBa u Matepuaisl B Eubmorexa ITOK
63. N 1 06.05.2025 https://m.edsoo0.ru/00ae3
[MOBCEAHEBHOMN KU3HU YEI0BEKA 50
XUMHYECKOE 3arpsa3HeHue Bubmorexa ITOK
64. P 1 07.05.2025  https://m.eds0o.ru/00ae4
OKPYKAaroIIel cpeibl
270
Ponb XuMUM B peIICHHH YKOJIOTHUSCKUX bubmiorexa IJOK
65. 1 13.05.2025 https://m.edsoo.ru/00ae4
npo0emM
270
66. [Ipomexyrounas arrecramusi. 1 14.05.2025
3auer.
KonTponbhas pabora no teme: bubnuoreka [IOK
67. | «Baxuelmme MeTaIbl 1 UX 1 20.05.2025 https://m.edsoo.ru/00adb
COCINHCHUS. 33c
bu6mmoreka [JOK
68. O0001IeHE U CHCTEMATH3AIMS SHAHUH 1 21.05.2025 https://m.edsoo.ru/00ad9
ch2
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 8 xnace/ H.E. Ky3nenosa, I.M. Turtosa, H.H. I'apa., M.IIpocBemnicHue,
2022.

Xumus: 9 kimace /H.E. Kysuemosa, U.M. TuroBa, H.H. I'apa.,M:.Benrana-
I'pad, 2019.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka IIOK https://m.edsoo.ru/00ad9ch?2



https://m.edsoo.ru/00ad9cb2




