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[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (enepanbHO paboueld MNporpamMMel
BOCIIUTAHUS U C YYETOM KOHUEMIUHU MPEnoiaBaHusl yaueOHOro npeamera «XuMus»
B 00pasoBaTenbHbIX opranu3amnusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu Ha€T MPEICTABICHHE O MLENIX, OOlEeld CTpaTeruu
oOy4eHMs, BOCHIHMTAHMS M pa3BUTHUA OOYYAIOLIMXCS CpPEICTBAaMH y4yeOHOro
npenMera, YCTaHABJIMBAET 00s13aTeNbHOE peIMETHOE coliepKaHue,
npeaycMaTpUBaeT pacIpeieieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM U TeMaM MPOTrpaMMbl IO XHUMHH, OIpPEAEisieT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJlep KaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbBHOCTh ~ M3YYEHUS] XUMHM C  y4E€TOM  MEXKIPEIMETHBIX |
BHYTPHUIIPEMETHBIX  CBSI3€HM, JIOTMKKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolUXcs, ONpEAeNsieT BO3MOXKHOCTH MpeaMera st
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3ynbTaTam 00y4eHHSI XUMUHU Ha YPOBHE IeIei U3YUEHUS MPEAMETa U OCHOBHBIX
BUJIOB y4E€OHO-ITO3HABATEILHONU JACATEILHOCTH OOYYalollerocss IO OCBOCHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XWMHH CIIY)KUT OCHOBOM [JIsi (OPMHPOBAHUS MHUPOBO33PECHHUS
0o0yy4arolerocsi, ero MpeACTaBICHUN O MaTEPUATIbLHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UTrparoT (OpMHUPYEMbIe XMMHUEH MPEJCTABICHUS O B3aUMOIIPEBPAICHUSX
SHEPruM M 00 HSBOJIIOIMHU BEIIECTB B IMPUPOJE, O IMYTAX PEIICHHS TI00aibHBIX
po0JIEeM YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUYECKOM,
MUIIICBOW U SKOJIOTUIECKON O€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peajM3alid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS |
dbopMUpOBaHUS KYJIBTYPBI INYHOCTH, €€ 00IICH 1 (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
0o0y4Yarommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesiTeIbHOCTH,
AKCIIEPUMEHTAJILHBIX U HCCIENOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
1[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YeJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyJaroIIuxcs;

CrocOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAY4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHUYECKOE
oOpa3zoBaHHE 00yUYarOIINXCS.



JlanHbie HampaBlieHWs B OOYYEHMH XWMHUHU OOECTICYMBAIOTCS CHEIU(PUKON
colepKaHusl ~ y4yeOHOro  MpeaMeTa, KOTOPBIM  SIBISIETCS  MEJarormyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUH Ha ONpPEeIEHHOM JTarne e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIET0 0Opa30oBaHUS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOlUMHCS CUCTEMBI MEPBOHAYAIBHBIX MOHSITUNH XWMHH, OCHOB
HEOPraHWYECKOW XUMHUM M HEKOTOPBIX OTAECIBHBIX 3HAYUMBIX TMOHITUU
OpPraHUYECKON XUMUHU.

CtpykTypa copepKaHus MPOrpaMMbl MO XUMUU CPOpMUpOBaHA Ha OCHOBE
CHUCTEMHOI0 moaxoaa K €€ mzydeHuro. CoJliep:kaHue CKIAJIbIBACTCS U3 CHCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI TOHATUI O XMMUYECKON
peakimu. OO0€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHBI 10 MPHUHIIUITY
MOCJIEOBATENBHOIO PA3BUTHS 3HAHUNM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonunueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUM aTOMa U XUMHUYECKOU CBS3U;

— TPEACTaBICHUM 00 DJIEKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTrnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJICIOBATEIHLHO OT OJHOTO
YPOBHA K JPYyromy, BBITIONHAS (PYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U IOJTYyYECHUS
M3y4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABJIECHUS] O XUMUYECKON COCTABIIAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM TMO3HaHUS B Hayke. M3ydeHue XUMHUM MNPOUCXOAUT C MPUBICYCHHEM
3HAHMM W3 paHee HW3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKalomui MUp»,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (OPMUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTHU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYpBI.
3amaua y4eOHOTO MpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIHX (PaKTOB, IMMOHATHHA, 3aKOHOB M TCOPETUUCCKHUX TOJIOKEHUM,
JOCTYMHBIX O00O0OIIEHW MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
OpPUOOIIEHNH K HAyYHBIM METOJaM T[O3HAHMS TPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX PEaKIui, B (OPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATENHPHOM U Yy4e€OHO-HCCIIEOBATEIbCKON



JESTENHHOCTA, OCBOCHHWU TPAaBWI O€30MacHOr0 oOpamieHusi ¢ BEIECTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HaUYEHHE MPUOOPENH TaKUe 11U, KaK:

— (opMHUpOBaHHE WHTEIICKTYaIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HalpaBJICHHOCTh OOYy4YeHHS Ha CHCTEMaTHYeCKoe MpHOOIIeHHE
OOyJarommMxcss K CaMOCTOSTEIBHON IMO3HABATEILHON JEATEILHOCTH, HAyYHBIM
METOJIaM TTO3HaHMS, (OPMUPYIOIIUM MOTHBAIIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecrieueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00 YyJarOIITUMHUCS
OIbITAa Pa3HOOOPA3HON JEATETLHOCTH, MO3HAHWS M CaMOITO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJIOB JICSITEIbHOCTH;

— (opmupoBanne oO0meil (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OIICHUBATh SBJICHUS
OKpPYXAIOIIEr0 MHpA, UCIOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh WX TPHU PEIICHHH MpoOJeM B TOBCEIHEBHOW KHU3HU U
TPYZIOBOU JEATEIBHOCTH;

— ¢opMupoBaHWE y OOYyYaIOIMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUSI 1EHHOCTH XHUMHWYECKUX 3HAaHUWU JJIs1 BBIPAOOTKH DKOJIOTHYECKH
IEIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATENHHOCTH B IEISIX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEU IPUPOJHOU CPELBI;

— pa3BUTHUE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYENIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGUIsS M HAMPABICHHOCTH JaTbHEHIIIETO
o0y4eHusl.

OO6miee uKcno 4acoB, OTBEAEHHBIX JUISI MU3YUEHUS XUMUU Ha YPOBHE OCHOBHOI'O
oO1rero obpasoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
Hegeno), B 9 knacce — 68 yacoB (2 vaca B Hemento). B 2025-2026 yueGHOM roay
OyJneT mpoBeeHO, B 8 Kiacce — 68 yacoB, B 9 kiiacce 68 4acos.



COJEPXAHME OBYYEHUA

8 KUIACC

IlepBoHaYaIbLHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XUMUK B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena u BemecTtBa. PU3NUYECKHME CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BelecTB. [loHsTHE O MeTOAaxX MO3HAHUA B XMUMHUU. UHCTbIE BEIIECTBA U CMECH.
Cnoco0sbI pa3jieneHust CMeceil.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
3neMeHTOB. [IpocThie U CIIOKHBIEC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsT AaTOMHas Macca.
OtHocuTenbHas MOJIEKYJIsIpHAsg Macca. MaccoBas 0J1 XUMMHUYECKOI0 3JIEMEHTa B
COCIMHECHUM.

KomnuecTBo BemecrBa. Mok, MonsipHast macca. B3auMoCBsI3p KOJIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemniecTtBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@u3nuecKre U XMMHUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHHSI MAcChl BEIIECTB. XUMUYECKHE ypaBHeHHs. Kiaccubukamms
XUMUYECKUX PEaKIUi (COSTUHEHMS, pa3JI0KEeHMUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJI0H, MpaBUiaMu pabOTHI B J1aOOpaToOpuu U
npuéMamMu obpareHus: ¢ JJabopaTopHbIM 00OpPYIOBAHUEM, U3YYCHUE W ONMUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEIIECTB, HaOJIOJICHUE
dbusnveckux (MJIaBJICeHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMsI BOAbI) U XMUMHUYECKHX (FOPEHHE CBEYH, MPOKAJIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOCHCTBUE MENIa ¢ KUCIIOTOMN) SBICHUMN, HAOIIOIEHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, paszyioKeHUE THUAPOKCH]IA
menu (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kene3a ¢ pactBopoM coiu meau (1),
U3Y4YE€HHE CIOCOOOB pPA3ENICHUsS CMECEH: C NMOMOUIbI0 MarHura, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIMUS, XpoMaTorpadusi, IPOBeACHNE OYUCTKH MOBAPEHHOMN
Colli, HAONIOJEHWE W  ONHWCaHWe  PEe3yJbTaTOB  TPOBEICHHUS  OIIBITA,
WUIIOCTPUPYIOLIErO0 3aKOH COXPAHEHHS MAaCChl, CO3/JaHUE MOJENed MOJIEKYJ
(IapocTepKHEBBIX).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — 3j1€eMEHT M IIpOCTOE
BemecTBO. Haxokmenue kuciaopoma B Tpupoae, (GU3MYECKUE W XUMHUYECKUE
cBorictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenue kuciopoaa. CrocoObl



MOJTYYEHHsI KHCJIOpOAa B JIAOOpATOPHM ¥ TPOMBINIIEHHOCTH. KpyroBopoT
KHcJiopoia B mpupoje. O30H — aioTponHas MoAu(pUKaIus KUCIOPOoaa.

TeroBoi 3(p(GEeKT XUMHUYECKON peaKUuH, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- U JHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/yXa, yCHJIEHHE MapHUKOBOTO A (dekTa, pa3pylieHrHe 030HOBOTO CIIOS.

Bomopon — »nmemeHT M 1pocroe BemecTtBo. HaxoxkaeHue Bomoponaa B
npupose, ¢GU3MYECKHME U XUMUYECKHE CBOMCTBA, MPHUMEHEHHE, CIOCOObI
nosydyeHus. Kuciorel u comnu.

MomnsipabIii 00BEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHCHHSIM.

Oduznueckue CcBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBopbl.
HacepimienHble 1 HEHACBIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 1075 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. (OCHOBaHUSI.
Ponp pacTBOpOB B mpupoie U B )KU3HU 4deioBeka. KpyroBopor Boabl B mpUpPOJIE.
3arpsi3HEHHE PUPOJIHBIX BOJI. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHeHuid. Oxcuabl. Krnaccudukarms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HeconeoOpasyromue. Homenkmatypa okcumoB. Dusnueckue W XHUMHYECKUE
cBOMCTBA OKCUIOB. [loydyeHue okCuaoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHME M XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [loaydyeHre OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusndyeckue u
XAMHUYECKHE CBOMCTBa KuCIOT. Psan aktuBHoctw merayuioB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Conu. HomeHnkinatypa cosneil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuyenue coien.

I'enernueckas cBsA3b MEXKY KJIACCAMU HEOPraHUYECKUX COECIUHEHUM.

Xumuyeckuii Ikcnepumenm:

KAQUECTBEHHOE ONMPEACICHHUE COJIEPIKAHUSA KUCIOPOAAa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YEHHE CBONCTB KHUCJIOpOJa, HaOIIOAeHUE
B3aUMOJICMCTBUSL BEUIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
npeKpamieHnss ropeHus (mokapa), O3HAKOMJIEHHWE C o00pa3laMu OKCHIOB U
OMMCAaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHUE WM H3Y4YCHHUE
CBOMCTB BOJOpoja (ropeHue), B3aumojeiictBue Bogopoaa ¢ okcuaom meau (II)
(BO3MOKHO HMCIOJIb30BaHUE BHIEOMATEPUAIOB), HAOIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBAaHHE OCOOCHHOCTEW pPACTBOPCHHUSI BEIIECTB C
pa3IMYHOM PacTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAEHUCTBUE BOJIbI C METAJJIAMU
(HaTprieM ©  KaublWeM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPHUATIOB),



UCCJICIOBAaHNE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HAOJII0/ICHUE U3MEHEHUS! OKPACKU WHJMKATOPOB B PACTBOpPaX KHUCIOT U IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCTOTHI,
KUCJIOT C MeETaUlaMH, pPEaKUUd HEUTpAIU3ALMHU, IOJIy4YEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO METajjla JAPYIMM M3 PacTBOpPA COJIM, PELICHUE
SKCIIEPUMEHTAIIBHBIX 33/la4 N0 TeMe «BakHeWlne KiIacChl HEOPraHMYECKHX
COCIMHEHU Y.

Ilepunoauuyeckun 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHUX
yiementoB JI. WM. MengeaeeBa. CtpoeHue aroMoB. XUMHYECKasi CBSA3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PeaKI U

[lepBble MOMBITKK KiacCH(PUKAIIMKM XUMHUUYECKUX dJIeMeHTOB. [loHsiTne o
IPYINaxX CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHbIE METAJLIbI,
TaJIOT€HBI, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPBIE 00pa3yoT aM(pOTEPHBIE OKCHIBI
Y TUJPOKCH/IBL.

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /JI.
N.  MengeneeBa.  KopoTkomepuomHas u  JJIUHHONEpUOAHAs  (HOPMBI
[lepnoguueckoit cuctembl xumudeckux 3jemMeHToB J[. M. MenneneeBa. [lepuosbl
U rpynnbl. DU3NYECKUI CMBICIT NOPSAKOBOIO HOMEpPAa, HOMEPOB IIepuoja U
CPYIIBI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  00O0JOYeK aToMoB TMepBbiX 20 XHMHUYECKHUX  AJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajiuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METALTHYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIAaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CUCTEMbI XUMHUYECKUX
DJIEMEHTOB UL Pa3BUTUS HAayKd W npaktuku. [[. V. MeHnneneeB — y4€HbIN U
rpaXKJaHUH.

Xumuueckasi cBsizb. KoBasieHTHast (MOJisipHAasT YW HEMNOJSpHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iponecchl okucneHust ¥ BocCTaHOBIEeHUs. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHe OO0pa3loB BEUIECTB METAVIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LMHKA C pacTBOpaMM KHUCIOT M IIEJIOYEM, IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS).

Mescnpeomemmnuwie ceasu



Peanuzanusa MeXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHH B 8 Kilacce
OCYIIECTBIISIETCS YE€pe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSTUM, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mime ecTeCTBEHHO-HAYUYHBIC MOHSATHS: Hay4YHBIN (DakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiIacCuuKauus, MEePUOAUYHOCTh, HAOJIOICHHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

dusznka: marepusi, aTroM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIHI,
U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUN 3apsi/l, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIUYHUHBI, €IUHUIIBI
WU3MEPEHHUS, KOCMOC, TIaHEThI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, aApixanue, buocdepa.

I'eorpadus: armocdepa, rumpocdepa, MuUHEpanbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYECKAsI peaKUust

[Teprnonnueckuit 3akoH. [lepuognueckas cucTeMa XUMUYECKUAX SJIEMEHTOB /I,
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUH CBOMCTB
XUMUAYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kalus, KajdblUusi H HX
COCIMHEHUN B COOTBETCTBUMU C IIOJOXEHHEM »3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BeliecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTAIIAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHUYECKOU CBA3H.

Knaccudukainus u HOMEHKIATypa HEOPTaHUYECKUX BEMIECTB. XHUMHUECCKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K pa3JUYHBIM KJIACCaM HEOPraHMYEeCKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakui Mo pa3aIudHbIM MPU3HAKAM (TT0 YHCITY
U COCTaBy YYaCTBYIONIUX B PEAKIMHA BEMICCTB, MO TEIUIOBOMY 3(deKTy, Mo
U3MEHEHHIO CTETeHEeW OKUCIEHUS XMMHUYECKUX IJIEMEHTOB, O OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U IHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHUS.

[loHsiTHe O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTe 00 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [loHaTHe 0 rOMOreHHBIX U IeTepOreHHBIX
peakuusix. [lonstue o xkaranuse. [loHsTHE O XUMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMH,  AJICKTPOHHBIM  OayaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBnenue YpaBHEHU I



OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTHUECKON JUCCOUMALNH. DJIEKTPOIUTHI U HEANEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BHUAAMU
XUMHUYECKO# cBsizu. CteneHp aucconuanuu. CUIbHbBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peakuid MIOHHOTO OOMEHa,
NOJIHBIE W COKpAIlEHHbIE HMOHHBIE YpaBHEHHS peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMM ¥ COJeil B CBeTe MpEACTaBICHUN 00 DIEKTPOIUTHUECKOM
nucconuanuu. KauecTBeHHbIE peakiiii Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJICJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETauioB (rpaduTa M ajiiMasza), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIJIEKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEed U COJIeH
(BOBMOKHO  HCIIOJB30BAaHUE BHUJCO MaTEpHUaNiOB), IMPOBEICHUE  OIIbITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpa3zoBaHue oOcajka, BBIJCJICHHE Ta3a, O0Opa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakuuu pa3ioKeHUsl, COSANHEHHUs ), pacllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOIIBK) KAYECTBEHHBIX pPEAKIMWA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTasiibl 4 UX COeAMHEHMSI

OO6miass XxapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne W (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKME CBOMCTBA Ha IIpUMEpPE  XJiopa
(B3aUMOZICIICTBME C MeTaUlaMu, HEMETaJlJlaMH, Ilejo4yaMu). XJIOPOBOJOPO/IL.
ConsgHas KHCIIOTa, XUMHYECKUE CBOMCTBA, IMOJydyeHHE, NpUMeHeHue. JlelcTBue
XJIOpa W XJIOPOBOJOPOJA HAa OPraHM3M YeEJIOBEKa. BaXHeWIHne XJIOpHUIbl U UX
HAXO0XKJICHUE B MIPUPOJIE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (HU3UUYECKHUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U CEpbl. AJIJIOTPONHBIE MOAU(PUKAIIMU KUCTOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOOpOj, CTpoeHHEe, (U3UYECKUE U
XuMuyeckue cBorcTtBa. OKCUABI CEpbl KAK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kmciioTa, (QU3NYECKHWE ¢ XUMHWYECKHE CBOWCTBa (0o0Omue Kak
OpeICTaBUTENsl Kjacca KHCIOT W crneuuuueckue). XHUMHUYECKHE pEeaKiu,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJYYEHUsI CEpHOM KHUCIIOTHI.
[Ipumenenue cepHoi KUcIOThl. COu CEpHON KUCIOTHI, KAUECTBEHHAsI PEAKIIMS Ha



cynb(ar-noH. Haxoxmaenue cepbl m e€ COCNMHEHHWH B TpUPOIE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMICH Cpeabl COCTMHEHHSIMH Cepbl (KHCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro MpeA0TBpalIECHUSI.

OO6mras xapakTtepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEMEHU OKHUCICHUs. A30T, paCIpOCTpaHEHHE B MPHUPO/IE,
buznyueckre 1 XUMHIECKHE CBOMCTBA. KpyroBopoT azoTa B nmpupoje. AMMHUaK, €ro
du3nUecKre U XUMUICECKHUE CBOMCTBA, TOJydeHHE U IpuMeHeHue. Cotr aMMOHMS,
ux pu3NUecKre U XMMUYECKHEe CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBl aMMOHMS. A30THasl KHCJIOTa, €€ TOoJydeHue, PU3NUeCKHue U XUMHUYCCKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT U cheruduyeckue).
Hcmonp3oBaHne HHUTPATOB M COJICH aMMOHHUS B Ka4eCTBE MHMHEPAIbHBIX
ynoOopeHnii. XuMHUYEeCKOe 3arpsi3sHEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE NOXKIH, 3arpsA3HEHHE BO3ayXa, IMOYBBI U BOAoéMoB). Docdop,
aiorponHsie Mogudukanuu ¢docdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u pochopHas kuciora, puznueckne 1 XUuMUIECKHUEe CBONCTRA,
nonyudenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YA00PEHUIA.

O6mras xapakrtepuctuka s1eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCICHUS.  YTJIEpOA,  aJJIOTPOIIHBIC
MonU(UKALIMK, PACHPOCTPAaHEHHE B TNpuponae, GU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6Ouusi. KpyroBopor yriepona B mpupozae. Okcunbl yriaepojaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTaHU3MEI,
MOJIYYEHUE U TMPUMEHEHUE. DKOJIOTHYECKUEe MPOOJEMBbI, CBS3aHHBIC C OKCHUIIOM
yraepoga (IV), rumore3a rino0anbHOrO TMOTEIJIEHUS KIMMAaTa, MapHUKOBBIN
addexr. YronpHas Kuciaora U €€ colm, uX (PU3nUecKue U XUMHYECKHE CBOMCTBA,
MOJydeHWEe W TpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILICHHOCTH M CEIHCKOM
XO3sICTBE.

[TepBoHaUanbHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIEH, TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTa).
[IpupoaHbie HMCTOYHUKU YIIIEBOAOPOAOB (Yyroib, HPHUPOAHBIA Tra3, HEPTH),
NPOAYKTHl UX TepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEMIECTBAX: KUpaX, O€IKax, YyriieBojaax — 1 ux
pold B OJKM3HH UeJIOBeKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOpPraHMYECKUX COECTUHEHUH.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOWCTBA, IMONY4YEHUE U
npumenenne. CoeauHeHusi KpeMHuss B mnpupoge. OOmme npeacraBieHus 00
okcuzae kpemuaus (IV) m kpemHueBor kuciore. CHIMKATBI, UX WUCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHEWIINE CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobiieMpl 6€30macHOrO MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IlOB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJISIHON KHUCIOTHI,
NIPOBE/ICHNE KAUeCTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHHUsSI, OMBITHI, OTpaKarolmue (PU3NUECKUE M XUMUYECKHE CBOWCTBA
TraJIOTeHOB M WX COEJUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHME C 00pa3lamMu XJOPHUAOB (TaJOr€HUJOB), O3HAKOMIICHHE C
oOpasnaMu  ceppl MU €€ COeAUHEHMSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMAaTEepUaIOB), HAOIIOACHUE Mpolecca OOyIJIMBAaHUS caxapa Ioj JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOThbI, M3y4YEHUE XHUMHUUYECKHUX CBOWCTB
pa30aBlIEHHOM CEPHOW KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOW peaKIny Ha Cyibdar-
WOH W HaOJIOJeHWEe TpHu3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHWE C (DU3MUECKUMU
cBOMCTBaMU a3ora, (ochopa M HX COEIMHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEpUAIOB), o0OpaslaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBONCTB aMMHakKa, MpPOBEACHUE
KauyeCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ochaT-uoH U M3ydeHHe MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJIEUCTBHE KOHIICHTPUPOBAHHOMN a30THON KHUCIIOTHI C MEJBIO
(BO3MOKHO UCITIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUe Mozelen
KPUCTANIMYECKUX PEmETOK anmasza, Trpadura, dyaepeHa, 03HAKOMIIEHHE C
MPOIIECCOM  aACOPOLUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOMpaHue, paclo3HaBaHUE U HU3y4dEHUE
CBOMCTB YIJIEKMCIIOrO rasa, MpoBeJIeHHE KauyeCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-UOHbl W HW3yYEHUE NPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHUE C
OPOJYKIIMENH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEUICHHE SKCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelIe HeMeTalJIbl U UX COSTUHECHUSY.

MeTaJuibl U MX COeITMHEHUS

OOuas xapakTepucTUKa XUMMUYECKUX 3JIEMEHTOB — METAJLUIOB Ha OCHOBAHHUU
ux nonoxeHuss B Ilepumoauueckon cuctemMe XMMHYECKHX dieMmeHTtoB [[. U
MenpneneeBa u cTpoeHus: aToMoB. CTpOeHHE METAJIOB. MeTamnueckas CBsI3b U
METaJUIMYECKasi  KpUCTANIMYECKass  PEmIETKa.  JJICKTPOXUMUYECKUU  pAal
HarpsbKeHnt metamioB. Ou3znueckue U XMMHUYECKUE CBOWMCTBA MeTallioB. OO0mue
CcrocoObl MoytydeHus: MeTayioB. lIoHsTHE O KOppO3WHM METaIOB, OCHOBHBIE
crocoObl 3amuThl MX OT Kopposduu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U X NMPUMEHEHNE B OBITY U IPOMBIILIIEHHOCTH.

[lemounsie Metaiuibl: nojioxkenue B Ileproguueckoil cucteMe XUMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXKJIEHHUE B IPUPOIE.
dusznyeckue U XMMHUYECKHe CBOMCTBA (Ha mpuMepe Hatpust U kaiausi). OKCUbI U



TUJIPOKCUJIBI HaTpusi W Kanus. [IpuMeHeHue IIET0YHbIX METAUIOB M  HUX
COEIUHECHUM.

IllenouyHo3eMeNbHBICE METAIBI MAarHMd W KaJbIWM: IIOJIO)KCHHE B
[lepuognueckon cucreMe xumuueckux sneMeHtoB J[. M. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJIeHUE B Ipupoae. Pru3nyecKkrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxdeilmme coeauHeHus] Kainblus (OKCHI, THAPOKCHUI, COJH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmroMuHUNA: nonoxeHue B Ilepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenaeneeBa, CTpOE€HUE aroma, HaxOxXAcHHE B mnpupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aTOMa, HAXOXJIE€HUE B Tmpupone. Pusnmyeckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, THAPOKCUIBI U comnu xene3a (1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuueckuii IKCcnepumenm:

O3HAKOMJICHHE C oOpasllaMy METAUIOB W CIUIABOB, X (PU3WUECKUMH
CBOMCTBaMH, M3Y4YE€HHUE PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUCOMATEPHAIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUS OKCHA
KIS M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJbI, MPOILIECCA TOPEHHUS KENE3a B KUCIOPOJE
(BO3MOXKHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4€CTBEHHBIX pPEAKIIMi HA MOHBI: MArHWs, KaJlblMs, AJIIOMUHUSA, IMHKA, >Kejie3a
(IT) u xenesza (III), meau (II), HabmroEeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJIaMEHU MOHAMHU HATpUsl, KaJlus U Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), UCCIIeIOBaHNEe aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y TUJPOKCHUIA IMHKA, PEIICHNUE SKCIIEPUMEHTAIBHBIX 33714 10 Teme «BaxHeitmmue
METAJUIBI U UX COCTUHEHUSIY.

XuMHS U OKpPYKAKIIAs cpeaa

BemectBa u Marepuanbsl B NMOBCEAHEBHOM XKW3HU 4YeloBeka. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiii B ObITy. IlepBas momols mpu
XMMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HECHUE OKpYyXawIiel cpenbl (MpeAenbHas T0mycTuMas
KOHIIeHTpaius BemecTs, aanee — [1/1K). Poias xumuu B perieHun 3K0JI0rMYeCKUX
pooJIeM.

Xumuueckuii IKCnepumenm:

u3y4yeHrue o0paslloB MaTepuanoB (CTEKJIO, CIUIABbI METAUIOB, MOJMMEpPHBIC
MaTepHaIbl).

Meosicnpeomemnunie céasu



Peanuzammst MeXIpeaMETHBIX CBSI3€M MPU HM3yYCHHH XUMUU B 9 Kiacce
OCYIIIECTBIISICTCS. 4Yepe3 HCIOJNb30BAaHUE KaK OOIMWX eCTECTBEHHO-HAYYHBIX
MOHSTHH, TaK W TIOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIacCuPUKaANus, TMEePUOIUIHOCTh, HAOIIOIEeHNE,
AKCIICPUMEHT, MOJCIIMPOBAHNUE, W3MEPECHHE, MOJICb, SBIICHHUE, IapHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTEPHUAIIbI.

dusznka: Marepusi, aTroM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
W30TOIBI, PaJUOAKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUN 3apsi, NPOBOIHUKH,
MOJTYIIPOBOAHUKH, JTHUIJICKTPUKH, (POTORIEMEHT, BEIICCTBO, TEIO, OOBEM,
arperaTHO€ COCTOSTHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemi€érka, CIiaBbl, (PU3NYECKHE BEIWYUHBI, €AMHUIIBI U3MEPEHUS, KOCMHYECKOE
TIPOCTPAHCTBO, IIaHETHI, 3BE3 161, COIHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yI00pEeHHSI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BELECTBA.

['eorpadus: armochepa, rumpochepa, MuHEpanbl, TOPHBIE TOPOJIHI,
TIOJIC3HBIC MCKOIIAeMbIE, TOIIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XOJl¢ OOyYeHHsS XMMHUU B €IMHCTBE y4eOHOU H
BOCIIUTATENIbHOM JEATETbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlllecTBE TMpaBWIaMU MU HOPMaMHU TMOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAaHUs, CAMOPA3BUTHS U COLIMATIM3AIMHN 00 y4arOIIHXCS.

JIM4HOCTHBIE ~ pE3yAbTAaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYarOmIUXCs
PYKOBOJICTBOBATbCS ~ CHCTEMOl TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAUM U
pacIIMpeHue OMbITa AESTENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMoOTMYECKOTr0 BOCIUTAHMSA:

LIEHHOCTHOI'O OTHOLIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJEAuI0, MOHMMAaHWSA 3HAYCHHUS XUMHUYECKOM HAayKu B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW HHGpOpMALMEH O
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUMCTBE MHUpa U 00IIECTBA;

2) rpakaaHCKOr0 BOCIIUTAHUSA:

NPEJACTABICHUS] O COIMAJIbHBIX HOPMax M MPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOW,  Y4eOHOMCCIIENOBATEILCKOM, TBOPUYECKOM W JPYTUX  BHIAX
JeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESATEIbLHOCTH IMpHU
BBITIOJITHEHUM Y4e€OHBbIX, TO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YIEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOIA B TIPOIleCCEe JTOW Yy4eOHOW JEeATENHbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEACHHE W TIOCTYIIKM CBOUX TOBAPHUILEH C TMO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN IMOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIIAIOLINEC
OCHOBY JIJI1 MTOHUMAaHUSI CYIIHOCTH HAyYHOM KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI MPUPOJIbI, B3aMMOCBS3SX 4YEIOBEKa C
MPUPOAHOMN CPENOH, O PO XMMHUU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJyYEHHE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMBbIE i OOBSICHEHHS HaOIIOaeMbIX TPOIECCOB U SIBICHUM,
M03HABATEIHLHOM, WH()OPMAITMOHHOW M YHUTATEIIbCKOW KYIbTYpPhl, B TOM YHCJE
HAaBBIKOB CaMOCTOSITEILHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATypor, JOCTYMHBIMH TEXHMYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHi;

UHTEpeC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JeSITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBiIE€HHOCTU U YPOBHS OOy4YEHUS B
JlaIbHEHIIIEM;

4) dopMupoBaHus KYJbTYPHI 3[10POBbSI:

OCO3HAaHUE IIEHHOCTH JKHW3HHM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KU3HMU, OCO3HAHWE MOCIEACTBUNA U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTHKOB, KypeHus),
HEOOXOIUMOCTH COOJIFOZIEHUs TpaBW O€30MacHOCTH MpH  OOpalleHuu C
XUMHYECKUMHU BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;

5) TPy10BOr0 BOCIMTAHMS:

MHTEpPEC K NMPAKTHYECKOMY U3yUYEHUIO podeccHii U TpyAa pa3auvyHoro poja,
yBaXEHUE K TPYAY U PE3ylbTaTam TPYAOBOU NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BHIOOP
MHIUBHUIYaJIbHOM TPAEKTOPUH MPOAOHKEHU 00pa30BaHUsl ¢ YIETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEIHON nMpodecCHuOHATBHON ACSITENIbHOCTH U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1alITUPOBATHCS B MPO(PECCHOHANIBHOM cpesie;

6) ’K0JI0TMYEeCKOr0 BOCIIUTAHHS

AKOJIOTHYECKU LEIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHMS, TOHUMAaHHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOro oOpas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecCKOMy W TICUXMYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
npaBuIl 0€30MIaCHOI0 MOBEAEHUS IPU paboTe ¢ BEIIECTBAMMU, a TAK)KE B CUTyalUsX,
YIPOKAOIIMX 3/I0POBBIO U KU3HU JIIOJICH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydaeMble MPU MU3YUYEHUU XUMUHU, AJIS
peleHus 3a/1a4, CBA3aHHbIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJeM M IMyTel HX pelIeHUsi MOCPEIACTBOM METOIO0B XUMUH,
HKOJIOTUYECKOTO MBILIUICHUS, YMEHHsSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATBHOW MPAKTHUKE.

METAINPEIJMETHBIE PE3YJIBTATDI

B cocraBe wMeranpeaMeTHBIX pPE3yIbTAaTOB BBIIEISIOT 3HAYMMbIC IS
dopMupoBaHUS MHUPOBO33pEHHUSI OOIIEHAYYHbIE TMOHATHA (3aKOH, TEOpHs,
NOPUHLINI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX NPEAMETOB (POPMUPOBATH MPENCTABICHUE O IEIOCTHOMN



HAyYHOU KapTHUHE MHpPA, ¥ YHUBEPCAJIbHBIC ydeOHbIE NeUCTBUs (ITO3HABATEIBHEIE,
KOMMYHUKATHBHbBIE, PETYJIATHBHBIE), KOTOpbIE 0O€CcHeunBarOT (POPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO W OCYILECTBICHUIO y4eOHOMU
NESITEeHbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA

ba3oBble j1ornueckue AecTBUs:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATUU (BBIAEIATh UX XapaKTEpHbIE
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JAPYTMMU MOHSITHUSIMH), WCIOJIb30BaTh
MOHATHUSA JJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBaHUS U
KpUTEpUU JUIS KIacCU(PUKAIMM XUMHYECKUX BEUIECTB U XUMUUECKHUX PEAKIIUMH,
YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIAY OOBEKTAaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHus (MHAYKTUBHbBIC, JEAYKTUBHbIC, M0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKJIFOUCHUS;

yMEHUE TPUMEHATh B IIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBBIBaTh MIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢Gopmylia U YypaBHEHUE
XUMHUYECKON peakIuu — MpU PEeIIeHUH Y4eOHO-T03HABATENbHBIX 3a/a4, ¢ YYETOM
ATUX MOJEIbHBIX MPEIACTABICHUI BBISIBIATh U XapaKTEPU30BATh CYILIECTBEHHBIC
NPU3HAKUA U3YyYa€MbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIU,
BBISIBJISITh ~ OOI[ME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3M U
MPOTHUBOPEYUUS B H3y4a€MbIX MPOIECCAX U SIBICHUSIX.

ba3zoBble ucciaegoBare/ibCKue 1eiiCTBUS:

YMEHHE UCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
POBEPKE MPABUILHOCTH BbICKA3bIBAEMbIX CYXKICHUI;

NpUOOPETEHNE ONbITa MO IUIAHWPOBAHUIO, OPraHW3alMd W TIPOBEICHUIO
YUYEHUYECKHX OJKCIIEPUMEHTOB, YyMEHME HaOIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3ysbTar, GOpMyIHpPOBaThH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISATh OTUYET
0 MPOJIETTAaHHOM padoTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOUMpaTh, AHANM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, MOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJISIpHASL  JIMTEpAaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocobusi, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTHUBOPECUMUBYIO U
HEJ0CTOBEPHYIO MH(POPMAILIHIO;



yMEHUE TPHUMEHSTh Pa3jIUdHbIE METOMIBl W 3aMpoChl MPU MOWCKE U OTOOpE
uHPOPMAIIMK W COOTBETCTBYIONIUX JaHHBIX, HEOOXOMMMBIX IS BBITIOJHCHHUS
y4eOHBIX W TO3HABATEIBHBIX 33/a4 OMPEICIIEHHOTO TUIIA, MPUOOPETEHNE OIBITA B
00JaCTH  HMCHOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCTIOJIB30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (OpMyY IMpeAcTaBieHHs] UHPOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3aJadll HECIOXHBIMH CXEeMaMH, JuarpaMMaMmy,
npyrumu hopMamu rpaduKu U UX KOMOMHAITUSIMU;

yMEHHE UCIONb30BaTh W AaHAIM3UPOBATh B TIpolecce ydeOHOH U
UCCJIeI0BATEIbCKON ACSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU IPOMBIIUIEHHOCTH,
CENbCKOTO XO3SCTBA W TPAHCIIOPTa Ha COCTOSIHHE OKPYXArOIIeH MPHPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIe eiiCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ€ Jauanora W (Wid) IUCKYCCHUHU) TIO
CyLIEeCTBY  0OCyXJaeMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIHLHO BBITTOJIHEHHUSI MPEJI0KEHHOH 3a1a4H;

YMEHHUS  TPEACTABIATH  TOJYYCHHBIE  pPe3yJbTaThl  IMO3HABATEIHHOU
NEATENBbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaxX; JelaTh IPE3CHTAINIO
pPE3yNbTATOB BBHIMOJHEHUS XUMHUYECKOr0 JKCIepuMeHTa (1abopaTOpHOrO OIBITA,
1ab0paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHUA YYEeOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTENIbHOM W HMCCIEAOBATEIbCKOM  JEATENbHOCTH  TpPH  PEIIeHUU
BO3HUKAIOUIUX MpoO0JieM Ha OCHOBE Y4E€Ta OOUIMX HMHTEPECOB M COIJIACOBAHMS
no3uiuii (00CyXIeHusi, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JCWUCTBUH, ONpeeleHHEe KPUTEPUEB IO OLIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE AeliCTBHUS:

YMEHHE CaMOCTOATEIBLHO OMPEACNITh IENU JEeATeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISITh, KOHTPOJIHMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNbHOCTh, BBIOUpaTh Hanbosee 3(pPeKTUBHBIC CIIOCOOBI peIIeHUs YUYeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEAJIOKEHHBIA QJITOPUTM JCUCTBUMA NPHU BBINOJHEHUM 33JaHUN C YYETOM
MOJTYYEHUS] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pE3ysbTaTa 3asBICHHOM LU, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPE/IJiaraeMble€ B YCIOBUH 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pE3yAbTATOB IO OCBOEHHUIO 0053aTEIBHOTO
COJep)KaHUs, YCTAaHOBIEHHOTO MHaHHOW QenepalbHON pabodeil mporpamMMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIUMUCS Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



JNeUCTBHH, crnenupuyueckue i1 TPEAMETHON o0macTu  «XHMHS», BHJIBI
NEATETbHOCTU MO  TOJYYEHHI0 HOBOTO  3HAHUSA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xonIy oOyuenus B 8 Kkiacce nmpeaMeTHbIe pe3yibTaThl HA 6A30BOM YpOBHE

JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHMX TOHSTHUM: aToM, MOJIEKYIa,
XUMHYECKUH BJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECh
(omHOpOMHAS ¥ HEOJHOPO/HASI), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Mmacca,
MaccoBasi JIoJisl XMMUYECKOT 0 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHUJ, KHUCIIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XMMUYECKasl peakilusi, KiIacCUpUKAIMSA pPEaKIuil: peaxiuu
COCIMHEHUS, PEAKIUU Pa3I0XKEHUs, PEaKIUU 3aMEIIeHUs, pPeaKiuu
oOMe€Ha, 3K30- ¥ SHJOTEPMUUYECKHE PEAKLIMH, TEIUIOBOK 3(P(EKT peakiui,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aToMHas OpOWTallb, PAIUYC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HEMOJspHas KOBAJCHTHAs CBS3b,
HMOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccOBas JIOJisl BEIECTBA
(IpolleHTHAs! KOHIIEHTPAIlKs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHH U
MPUMEHSTH 3TU NOHATHUS MPU ONUCAHUU BEUIECTB U UX MPEBPAILICHUII;

e HCHOJIb30BaTh XUMHUYECKYH0 CHMBOJMKY IS COCTaBlieHUs (popmyn
BEIIIECTB M YPAaBHEHUN XUMUUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIWHEHUSX,
CTENEHb  OKUCJIEHHUS  JJEMEHTOB B  OWHapHBIX  COCAMHEHUSX,
MPUHAICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHass M HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIci Ilepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE NEPUOJMYECKON 3aBHUCUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT WX ToyiokeHus B Ilepuoamudeckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHA ABOTrajpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoguueckoit
CUCTEMbl XMMUYECKHUX DJJIEMEHTOB: pa3jiuyaTh [MOHATUSA «TJIaBHAs
noarpynmna (A-rpymmna)» u «rmodouHas noarpymmna (b-rpymma)», Mansie u
OOJNbIIME TIEPUOABI, COOTHOCHUTH O0O3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabnuue «llepmonnueckas cucrema xumuyeckux osnementos Jl. U.
MeHnneneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUST aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsij siApa, 00Illee YUCIO 3JIEKTPOHOB
U pacnpeiesieHUE X MO 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIIOBOMY A (DEKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIKasl OMUCAHWE TPUMEpPaMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUAYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KauY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHuid B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChbl
BEIIECTB, MAaCCOBYIO JIOJI0 XWMHYECKOrO0 DJJeMeHTa 1o QopMyIie
COCIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPABHEHUIO XUMUYECKOW PEAKIUU;

MIPUMEHSTh OCHOBHBIE OINEPALlUA MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CHHTE3, CpaBHCHHE, 0000IIEHHEe, CHCTeMaTH3aIuIo, KiIacCH(pUKAIHIO,
BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJISI U3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKUUN, ECTECTBEHHO-HAYyYHbIE METO/bI
NMO3HAaHUA — HAONIOJCHWE, M3MEpPEHUEe, MOJCIMPOBAHUE, JKCIEPUMEHT
(peanbHbBIA U MBICIICHHBIN);

CJIeI0oBaTh  IpPABWJIAM  [OJIb30BAHUS  XMMHUYECKOM  IOCYAOM U
7abopaTopHbIM  00OPYJOBAaHMEM, a TaKKe TMpaBUiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKLUMSIMU IO BBINOJHEHHIO
7a00paTOPHBIX XHMMHYECKUX OMNBITOB IO TOJYYEHUIO U COOHpPAHUIO
razoo0pa3HbpIX BEMIECTB (BOJIOPOJa M KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MACCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh W MPOBOAUTh  XUMHUYECKHE  AKCHEPUMEHTHI MO
pPacIio3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHK U APYTHE).

K xonIty oOydenus B 9 kiaacce nmpeaMeTHbIe pe3yibTaThl HA 6a30BOM YpOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUH:

pacKphIBaTh CMBICI OCHOBHBIX XHWMHWYECKHX TOHSATHH: XUMHUYCCKUUN
DJIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH, aHWOH, TPOCTOE BEUIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPUIIATEIIBHOCTh, CTEICHB
OKHCJICHHSI, XUMHYECKasl PEaKIusl, XUMUIECKasi CBSI3b, TETUIOBON A(dekT
peaknuu, MOJb, MOJIPHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJICKTPOIUTHI, JJICKTPOJMTHYCCKAS JIUCCOIMAINS, PEaKIMH HOHHOTO
oOMeHa, KaTaliu3arop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIe W



HEeOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKITUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENb,  OKUCIEHHE U  BOCCTAaHOBIICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
MeTaJNInYecKasi), KpHUCTaJUIM4ecKasi pemérka, KOppo3us METalljIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakUuu, MPEeAeNbHO AOMyCTUMAas
koHueHrpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKMX TIOHSATUH U
MPUMEHSTH 3TU NOHATHUS MPU ONKUCAHUU BEUIECTB U UX MPEBPALLICHHI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJii COCTaBIEHUS (QopMyl
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIUN;

OTPEETSATh BaJIEHTHOCTh U CTENEHb OKUCIICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUSX Ppa3IM4YHOrO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
OTIPEeACIEHHOMY KJIACCy COEAWHEHUN 1o ¢opMyrnaMm, BHJ XUMHUYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, META/NINUYECKas) B HEOPTraHUUYECKUX
COEIMHEHUAX, 3apsijl MOHA MO XUMUYECKON (opMylie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTb cMbIci [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONUCHIBATh U XapaKTepU30BaTh
tabnuunyio Gopmy Ilepuonnueckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyarh MOHATUS «raBHasg noxarpymmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», maible U OOJNbIIME TEPUOABI, COOTHOCHUTH
o0O3HayYeHusl, KOTOpPhIE HMEIOTCS B TEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj Aapa, oOIlee YUCIO DIIEKTPOHOB U
pacrpeieieHue HMX MO0 DJIGKTPOHHBIM  CJIO0sIM), OOBICHATH 0OIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUHN B
npeAeiax MajiblX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlECTBa,
XUMHYECKHE peakiuu (10 YUCIY U COCTaBy YYAaCTBYIOIIMX B pPEaAKIUH
BEIIECTB, MO TEIIOBOMY d(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME W crenudUYecKkrue XUMUYECKHE
CBOMCTBa TPOCTBIX M CIJOXHBIX BELIECTB, MOATBEPKIAAsA OINHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIIUI;

COCTaBIIATb YPABHEHUS DIJIEKTPOJUTHUYECKOM IUCCOIMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOMeHa, ypaBHEHHS pEaKIWd, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pacKpbIBaTh CYINIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuit
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOT0 OanaHca ITUX PEaKIUii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXHOCTH TIPOTEKAHUS XUMWYECKHX TPEBpANICHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO ¥ MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XWMHUYECKOrO0 »JJeMeHTa 1o QopMyie
COCIMHEHMSI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITUH;

coOnrofaTh  MpaBuUja  TOJIB30BAHUS  XMMHMYECKOW  TMOCYAOH |
7abopaTopHBIM  00OpYyIOBaHWEM, a TaKXe IMpaBuWia OOpameHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3o00pa3HbIX BEIIECTB (AMMUAKA U YIIIEKUCIIOrO rasa);

MPOBOAUTh  PEAKIUH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPHI-, OPOMHUI-,
nonua-, KapOoHat-, ¢ocdar-, CHIMKaT-, Cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAILJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAHUYECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMU MBICTUTEIIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOO0OIlIEeHHe, CHUCTEMATU3alNIO, BBISIBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I U3Y4YEHUS CBOWCTB BEIECTB U
XUMUYECKAX PEAaKIUN, €CTeCTBEHHO-HAYYHBIE METOAbl TIO3HAHUS —
HAOJIFOICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (pEasIbHBIA H
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3pea 1. [lepBonavajbHble XUMUYeCKHEe TIOHATHS
XuMHsT — BakHas 00J1aCTh

11 €CTECTBO3HAHUSA U 5 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemiecTBa 1 xXuMuueckue 15 | bubmuorexa [IOK

' peaknuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMYeCKUX BelleCTB
21 Bosnyx. Kucnopon. I[lonsitue 6 bu6numorexa LIOK

' 00 oKcHax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonstre o kucmoTtax g | bubmuorexa [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 00 5 | | bubnuoreka [IOK

' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
XuMmnueckas cBsizb. OKHCJIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMU




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/7f41837¢c
Menneneea. CtpoeHue atoma

12| Omermem ; bubmiotexa LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaunmenoBaHue pa3iesnoB u TeM nudposbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bu6nmoreka [IOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 | bu6nnoreka [IOK
' anemeHToB VIIA-rpymrel. ["agorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
R bu6mmoreka [IOK
2.2 aneMeHToB VIA-rpymnmsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop 1 ux 7 1 brbmmorexa LIOK
' PYIHIBL ’ P https://m.edsoo.ru/7f41a636
COEJINHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX
but6mmoreka [IOK
2.4 anemeHToB [VA-rpynmel. Yraepon u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroro no pazneny 25




Pa3zgen 3. Mera/uibl M UX COeINHEHU ST

but6mmoreka [IOK
. i 4
3.1 Obmpue CBOHCTBA METAIIOR hitps://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxueiinme MeTauibl U UX CO€IUHEHUS 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pasueny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeM 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f412636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuyectBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3yueHust odpa3oBaTebHbIE
padoThbI padoTbI
pecypchl
| [Ipenmet xumuu. Ponb XuMuu B )KU3HU | butmmoreka [JOK
yesjoBeka. Temna u BelecTBa 01.09.2025 | https://m.edsoo.ru/ff0d210c
) [Tonarue o MeToaX MO3HAHUS B | bubmuorexa [IOK
XUMUHU 05.09.2025 | https://m.edsoo.ru/ff0d227¢
[paktuyeckast padora Ne 1 «IIpaBuna
paboThl B 1a00paTOPHH U MPUEMBI bu6nuorexa [IOK
3 1 1
oOpaliieHus ¢ 1abopaTOPHBIM 08.09.2025 |  https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM
4 Yucrele BenrecTBa 1 cMecd. CriocoOsl | bu6nunorexa LIOK
pas3aeneHus cMecen 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[paktuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 bubmorexa OK
8 . PrVED 15.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOW COJIN)»
bu6nuorexa [IOK
6 A 1
TOMBL H MOTICKYIET 19.09.2025 | https://m.edsoo.ru/ff0d2a6c¢
7 XUMUYECKHUE AIIEMEHTBI. 3HAKU | bubmuorexa [IOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BEIIECTBA 1 bubmorexa OK
P B 26.09.2025 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [IOK
y P - 29.09.2025 | https://m.edsoo.ru/ff0d2d50




3aK0H MOCTOSHCTBA COCTaBa BCIIICCTB.

10 Xumuueckas popmyna. BanreHTHOCTB bubmorexa OK
Py 03.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAs Macca 06.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 105151 XUMHUYECKOTO bubnmoreka [JOK
3JIEMEHTAa B COCIUHECHUN 10.10.2025 | https://m.edsoo.ru/ff0d350c
KomuuecTBo BemecTBa. Moib. bubmuoreka [JOK
13
MounsipHast macca 14.10.2025 | https://m.edsoo.ru/ff0d5230
®u3znyecKne 1 XUMUUECKHUE SIBJICHUS. bubnmoreka [JOK
14
XuMuyecKas peakuus 17.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakyu U ycinoBus MPOTEKaHUS bu6nuorexa [IOK
XUMHUYECKUX PEaKU 20.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMsI MacChl BEILIECTB. bub6mmorexa [LIOK
XHAMHYECKUE YPAaBHEHMS 24.10.2025 | https://m.edsoo.ru/ff0d3b88
Boruucnenust KoaudecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmmorexa [IOK
» . P 03.11.2025 |  https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukamnms XuMrU4ecKuX peakiui
18 (coenuHeHMsI, pa3IOKEHUS bubamorexa [OK
A P ’ 08.11.2025 | https://m.edsoo.ru/ff0d334
3aMelneHus, oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHnukKIoneauct. O6o0IeHNE 1 Bubmorexa OK
N Aet. hobi 10.11.2025 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTHU3alus 3HAaHUM
20 KonTponbhas padora Nel no Teme bu6nunorexa [IOK
«BelecTBa 1 XUMHYECKUE PEAKLIMNY 14.11.2025 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmechk razoB. CocraB bu6nuorexa LIOK
Bo3ayxa. Kucimopom — siemeHT u 17.11.2025 | https://m.edsoo.ru/ff0d448¢e




IIpOCTOC BCUICCTBO. Os30H

dusnueckre 1 XUMUYECKHE CBOICTBA

bu6mmoreka [IOK

22
KHCJI0pOAA (peaKiui OkuCneHus, 21.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOBbI ITOIYYEHH KUCIOPOaa B
23 Jaboparopuu Zlqn OMBIIJ_IJ'IeIfH(iTI/I bubmorexa LOK
paTop p ' 24.11.2025 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoia
TennoBoii s ekt xumuueckoi
24 peaKkiuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U 28.11.2025 |  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUCCKUX PEAKIIHSIX
TomnuBo (HedhTh, yTOJIb U METaH).
25 3ar SISHGIEI/IG(11;03 ¢ a, CIIOCOOBI lro bubmorexa HOK
p Ayxa, 01.12.2025 | https://m.edsoo.ru/ff0d4c4a
MpeAOTBpAILECHUS
[Ipaktrueckas padorta Ne 3 o Teme
26 «ITonyuenne u cobnpanue KUCIopoaa bubmmorexa HOK
yi . p pod, 05.12.2025 | https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOKUCTBY
7 Bonopon — anemeHT u npocToe bu6mmoreka [IOK
BenecTBo. Haxoxxnenue B npupoje 08.12.2025 | https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKre 1 XUMUYECKHEe CBOMCTBA bubmuorexa [IOK
Bojopoja. [Ipumenenue Bogopoia 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 TloaaTHe 0 KHCIIOTaX U COIIX bubmmorexa [OK
15.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Crioco0wI TToTy4eHus BOJAOPO/Ia B bubnmnoreka [JOK
naboparopuu 19.12.2025 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padota Ne 4 o reme
31 «[Tonmyuenne u cobupanue BOIOPOIa bubmmorexa [OK
i p AOPOAd, 22.12.2025 | https://m.edsoo.ru/ff0d4f42

HU3YyYEHHUE €ro CBOMCTBY




MossipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 26.12.2025 | https://m.edsoo.ru/ff0d542¢e
Brrunciaenus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA rasa 1o e€ro U3BECTHOM bubamorera HOK
B Y 29.12.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 00EMOB razoB 1o
34 ABHCHMIO PEAKIINHA HA OCHOBE 3aKOHA bubmorexa OK
vba peariuI 12.01.2026 | hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 ®uU3UUECKUE U XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJIbI 16.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lorstue 00 bubmuorexa [IOK
WHJIUKAaTOpax 19.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacbleHHsie
37 u HIE[:HaCLI peHHBIIe) ACTBOPBI B bubmmorexa [IOK
H PacTEOPEL 23.01.2026 | https:/m.edsoo.ru/ff0d5b40
MaccoBas 10114 BellleCTBa B pacTBOpE
[paktugeckast padora Ne 5 o reme
13 «IIpuroroBiieHrE pacTBOPOB C bu6muoteka [IOK
onpeAcIEHHON MacCOBOU 10JEN 26.01.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbhas pabora Ne2 o teme bub6mmorexa LIOK
«Kucnopoa. Bogopoa. Bona» 30.01.2026 | https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiaccupuKaius, bubnuorexa [IOK
HOMEHKJIaTypa 02.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubamorera LOK
’ p 06.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, Ki1accudukarus, bubnmoreka [JOK
HOMEHKJIaTypa 09.02.2026 | https://m.edsoo.ru/ff0d67ca




43 [lonmyueHne u XuMHU4YECKUE CBOKWCTBA bubnnorexa [IOK
OCHOBaHHI 13.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, bu6nunorexa [IOK
HOMEHKJIaTypa 16.02.2026 | https://m.edsoo.ru/ffOdfee2
45 Ilony4eHnue U XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHCJIOT 20.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATYypa,
46 CHOCOéBII) HIEJJI )eHH;I XI/IMI/I‘-IZEKI/IG bubmorexa OK
N i ’ 27.02.2026 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktrueckas padota Ne 6. Perenue
47 AKCTICPUMEHTAIBHBIX 3314 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX 02.03.2026 | https://m.edsoo.ru/00ad9b7c
COEJIMHEHUIN»
43 I'eneTnyeckas cBs3b MEXKIY KilaccaMu bubnnorexa [IOK
HEOPraHMYECKUX COCTUHEHUIN 06.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTH3aIUs bubmuorexa [IOK
3HaHUU 09.03.2024 | https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmmorexa [IOK
o P 13.03.2026 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[lepBbie MOMBITKY KIacCHPUKAITUN
51 XUMHUYECKUX 31eMeHTOB. [loHsTHE O bubmmorexa [IOK
' 16.03.2026 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepuonnueckasi cucteMa XUMHUYECKHUX
20.03.2024 | https://m.edsoo.ru/00adaS52c
anemenToB 1. . Menneneena
53 [Tepuonasl, rpynIbl, HOATPYIIIBI bubmorexa OK
PHOBL, TPYHIEL HOATPYH 23.03.2026 | https://m.edsoo.ru/00ada52¢




CTpOCHI/Ie atromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. 3otonsr 27.03.2026 | https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000I0YCK
55 aToMOB 3JiIeMeHTOB [lepuoanueckoit bubamorera OK
PHOA 06.04.2026 | https://m.edsoo.ru/00adabbe
cuctemsl /. 1. MengeneeBa
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €TO MOJ0KECHHUIO B bubmuorexa [IOK
[lepuoanueckoii cucreme /1. 1. 10.04.2026 | https://m.edsoo.ru/00ada824
Memneneera
3nauenwue [leproandeckoro 3aKoHa
57 JUISl pa3BUTHUS HayKy U npaktuku. /. 1. bubnmnoreka [JOK
MenneneeB — yu€Hbli, e1aror 1 13.04.2026 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPULIATEIIBHOCTh ATOMOB bubnnorexa [IOK
58
XUMHUYECKHUX IJIEMEHTOB 17.04.2026 | https://m.edsoo.ru/00adaab8
59 HMonnas xumuueckas CBA3b bubmorexa OK
20.04.2026 | https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHas XUMHAYECKas bubnnorexa [IOK
CBS3b 24.04.2026 | https://m.edsoo.ru/00adaab8
KoBasienTHast HEMOJIApHAs XUMUYECKas bubnnoreka [JOK
61
CBSI3b 27.04.2026 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TEHCHb ORHCICHHA 04.04.2026 | https://m.edsoo.ru/00adae28
63 OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIC bubmuorexa [IOK
peakiuu 08.05.2026 | https://m.edsoo.ru/00adb076
64 OKuCIUTEN 1 BOCCTAHOBUTEIIH bubmmorera [IOK
11.05.2026 | https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubmuorexa [JOK




«Ctpoenue atromMa. XUMHUYECKast 15.05.2026 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHeIit ypok. O000IICHHE 1 | bu6nunorexa [IOK
cHCTeMaTH3allus 3HaHUH 18.05.2026 | https://m.edsoo.ru/00adb33c
67 PezepaHublii ypok. O6001eHue u | bubnnorexa [IOK
cUcTeMaTH3alus 3HaHu| 22.05.2026 | https://m.edsoo.ru/00ad9cb2
68 PezeprHblit ypok. O600mIeHNE 1 | bubnmorexa LIOK
cHUcTeMaTH3aIvs 3HaHUH 25.05.2026 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

KonuvecTBo 4yacoB DJIEeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie | IlpakTuuyeckue
n/n Bcero H3YyYeHH S o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
[Teproauueckuii 3aK0H.

1 [lepuoanueckas cucrema | bu6mmorexa LIOK
xuMu4eckux snemenToB /1. U. 01.09.2025 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubamorexa [IOK

i 05.09.2025 |  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa | bubnnoreka [IOK
HEOPraHUYECKUX BEILECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buapl XuMHUYECKON CBA3H U TUIIBI | bubnuorexa LIOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 I1 0 i 1 1
«IToBTOpEHUE U yrnybieHue 3HaHUI 15.09.2005
OCHOBHBIX Pa3/IeNioB Kypca 8 Kjacca»

6 Knaccudukanms xumuaeckux 1 bubnmnoreka [JOK
peaKIuii Mo pa3IuYHbIM NMPU3HAKAM 19.09.2025 | https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [loHATHE O TOMOTE€HHBIX U 1 bubmmorexa [IOK
P, 22.09.2025 | https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PeaKIUIX
[ToHsiTHE O XUMUYECKOM PABHOBECHH.

8 @aKTOpBI, BIUSIOLUIME HA CKOPOCTh 1 bubmmorexa [IOK

P, N B P 26.09.2025 | https://m.edsoo.ru/00adc28¢c
XUMHUYECKON peaKIfy U TOJI0KEHUE




XUMHYCCKOI'O paBHOBECHUS

OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubnunorexa LIOK

XJiopa

9
peakuuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopust IIEKTPONIUTUYECKOU
10 nccounanmu. CUIbHbIE U cl1a0ble Bubmorexa LOK
A HHALHH. 03.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HNonurle ypaBHEHUS pEAKIIUNA Bubmrorexa IIOK
P peart 06.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMUCTBA KUCJIOT U
12 OCHOBAHUU B CBETE MPEICTaBICHUI bubnmoreka [JOK
00 2JEKTPOIUTUYECKON 10.10.2025 |  https://m.edsoo.ru/00add5d8
IUCCOLAINU
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 peacTaBICHUN 00 Bubmaorexa IIOK
pea . 14.10.2025 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON JUCCOIHAITIH
14 [TousaTue o ruapoIn3e coien bubnnorexa [IOK
AP 17.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o00611eHe U cucTeMaTU3aLus bubmmorexa [LIOK
3HaHUH 20.10.2025 | https://m.edsoo.ru/00addd12
ITpakTueckas padora Ne 1.
16 «Pemenne sxcepuMeHTaIbBHBIX Bubmorexa LOK
p 24.10.2025  https://m.cdsoo.ru/00addbfa
3a1a9)»
KontponbHas padota Ne2 o teme
17 «IIIEKTPOIUTHYIECKAS TUCCOIIMAINA bubnnotexa LIOK
P A HHAL 03.11.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIUU B PACTBOPAX)»
OO0111ast XxapaKTEpPUCTHUKA TaJIONE€HOB.
18 XHI;quCKIi/Ie CBifICTBa Ha IIpUMeEpeE Bubmorexa IIOK
P P 08.11.2025 | https://m.edsoo.ru/00addfe2




Xnoposogopoa. ConstHast KHCIIOTa,

bubnmoreka [IOK

19 XHMHYECKHE CBOMCTBA, IOIy4YEeHHUE,
4 10.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[Tpaktuueckas padora Ne 2 o Teme
20 «lTonmyueHnne COJIIHON KHUCITIOTHI bubmmorexa [IOK
Y N . ’ 14.11.2025 | https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 bubmorexa LOK
PeATtL, A 17.11.2025 | https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
” OO0m1as XapaKTEePUCTHKA JIEMEHTOB bubmuorexa [IOK
VIA-rpynmnel 21.11.2025 | https://m.edsoo.ru/00ade64a
ANnoTponHble MOAM(DHUKALINN CEPBI.
o Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka LIOK
B IIpUpoOJe. XUMUYECKHUE CBOMCTBA 24.11.2025 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo1, CTpOCHHUE, bubnnoreka [JOK
du3nUYecKre U XUMUYIECKUE CBOWCTBA 28.11.2025 | https://m.edsoo.ru/00ade802
Oxcupel cepsl. CepHast KUCIIOTa,
25 $U3UYECKHe U XUMUYECKHE bubmorexa OK
. 01.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHCHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINUE B
OCHOBE MIPOMBIIIIEHHOTO CIIoco0a
MOJTYyYEHHS] CEPHON KUCIIOTBHI. bubnuorexa [IOK
26
XUMHUYECKOE 3arpsi3HEHHE 05.12.2025 |  https://m.edsoo.ru/00adec8a
OKpYKaroIIei Cpeabl COETUHEHUSIMHU
cephl
7 Brruucnenue maccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEaKLUU 08.12.2025 | https://m.edsoo.ru/00adec8a




OO61mas xapaKTepUCTHKA JIEMEHTOB
VA-rpynnel. A30T, pacripocTpaHEHHE

bubnunorexa LIOK

28
B TIpupoje, GU3NIecKue U 12.12.2025 | https://m.edsoo.ru/00adecad
XMMHUYECKHUE CBOMCTBA
AMMuak, ero puznyecKue u

29 XUMHUUYECKHUE CBOMCTBA, MOJyYCHHUE U bubmorexa OK

> HOTYH 15.12.2025  https://m.eds00.ru/00adf004
MIPUMCHCHUE
IIpakTrueckas padbora Ne 3 o Teme
30 «lTonyyeHune aMmMuaxka, U3y4eHHUE €ro bubmmorexa [IOK
o Sk 19.12.2025 | https:/m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gusnueckue u bubnmnoreka [JOK
XHMHYECKHE CBOHCTBA 22.12.2025 | https://m.edsoo.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATIbHBIX

32 00peHnii. XUMHUECKOe bubmmorexa [IOK
YAODPCHHH. 5 26.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOICH Cpe bl
COCTMHEHUSIMU a30Ta
®ocdop. Oxcun pochopa (V) u

33 (bocg)o pHaﬂ ann((l))Ta (b(bIESH(‘Ie)CKI/Ie u bubmmorexa [IOK

P . 29.12.2025 | https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyUYEHUE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOPEHUH. bubnuorexa [IOK
3arps3HeHUE IPUPOIHON Cpebl 12.01.2026 | https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacnpocTpaHeHHE B

35 npu z e (1;)1/131/1131601(1:/163 U XUMUYECKUE buommorera OK

P P e 16.01.2026 | https://m.edsoo.ru/00adfd9¢
CBOICTBa
bub K
36 Okcuapl yriaepoja, ux Gusndeckue u nommorexa LO

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




XMMHUYECKHE CBOWCTBA.
DKOJIOrHYeCKHE TPOOIIEMBI,
CBA3aHHbIE C OKcUaoM yriaepoaa (IV)

19.01.2026

37 VYronpHas KUCIOTA U €€ CONu Bubnmorexa [IOK
23.01.2026 | https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
"IlosrydyeHune yrieKucsioro rasa. bu6mmorexa LIOK

38
KauecTBeHHas peakuusi Ha KapOOHaT- 26.01.2026 | https://m.edsoo.ru/00ae027¢
roH"

[lepBoHa"aIbHBIC TTOHATHS 00
39 OpraHMYEeCKHUX BEIICCTBAX KakK O bubmorexa [OK
P » 30.01.2026 | https://m.edsoo.ru/00ae054e
COCMHEHUSX YIiiepoaa
40 Kpemnuii u ero coeiuHeHUsI Bubmorexa OK
P A 02.02.2026 | https://m.edsoo.ru/00ac080a
[Tpaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 33Ja4 110 TEME bubnnoreka [JOK
«BakHeime HeMeTaJJTbl U UX 06.02.2026 | https://m.edsoo.ru/00ae0bf2
COEMHEHUS»

KonTtponbHas padoTa Ne3 o teme
42 «BaxkHeHIme HeMeTaluIbl U UX Bubmorexa OK
09.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO01mas xapaKTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIOB.

13 Meramnueckas CBs3b U bubmuorexa [IOK
METAJUITMYECKas KpUCTaJInYecKas 13.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB

44 XHUMHYECKHE CBOMCTBA METAJIJIOB. bubamorera LOK

https://m.edsoo.ru/00ael 156




DNEeKTPOXUMHUYECKUI psif
HaNpsHKEHUH METalIoB

16.02.2026

OO0mrme crrocoObl MoTyYeHUs
MeTauioB. CriaBel. BerauciieHust mo

45 aBHCHMSIM XUMUYECKUX PEeaKIUi bubnmorexa [OK
b peariute, 20.02.2026 | https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 IMousaTHE 0 KOPPO3UH METAILIOB bubmmorexa [OK
124 27.02.2026 | https://m.edsoo.ru/00ael1278
bubmuorexa [IOK
47
[Henotmpre meTanb! 02.03.2026 | https://m.edsoo.ru/00ac14b2
48 OKcubl U THAPOKCUIBI HATPUS U bubnnorexa [JOK
KaJtusg 06.03.2026 | https://m.edsoo.ru/00ae14b2
49 [len0o4H03eMENBHBIE METATIIbBI — bubmmoreka [IOK
KaJIbIIUA 1 MarHui 09.03.2024 | https://m.edsoo.ru/00ae15e8
50 Bakuetimue coeTMHEHUS KAJIBITUI bubmorexa LHOK
a . 13.03.2026 = https://m.edsoo.ru/00ae15¢8
51 O0001IEeHNE U CUCTEMATH3AIIHS
3HAHUI 16.03.2026
52 JKECTKOCTH BOJIBI M CIIOCOOBI €€ bubmuorexa [IOK
YCTpaHECHUS 20.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTrueckas padorta Ne 6 o Teme
53 "JKEcTKOCTh BOABI 1 METOIEI €€ bubmmorexa [OK
" 8 A 23.03.2026 | https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubmmoreka [JOK
54 An I
TOMHHHH 27.03.2026 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka [JOK
TUJIPOKCHUAA 06.04.2026 | https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

3 Keneso 10.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIIBI M COJTH JKeJle3a bu6nunorexa [IOK
(IT) n xene3a (III) 13.04.2026 | https://m.edsoo.ru/00ae35e6
53 O06o011eHne U CUCTeMAaTH3AIHS
3HaHUU 17.04.2026
[IpakTueckas padora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME bu6nuorexa [IOK
59 .
«BaxHenmme MeTajlibl U X 20.04.2026 | https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Bbruncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIIUN, €CITU OUH U3
60 peareHToB J1aH B U30bITKE WIH bu6nunorexa [IOK
COIEPKUT IpUMeECH. Beruncnenus 24.04.2026 | https://m.edsoo.ru/00ael1750
MacCOBOM JIOJU BBIXOJ1a IPOAYKTA
peaKIn
61 O06001eHre 1 cucTeMaTU3aLus
3HAHUU 27.04.2026
KontponbHas padota Ne4 o teme
62 «BaxHeumme MeTaIbl U UX 04.04.2026
COCTMHEHUS
BemecTsa u maTepuansl B bu6mmoreka [IOK
63 .
MOBCETHEBHOM KU3HU YEJIOBEKa 08.05.2026 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE bubnmnoreka [JOK
OKpYXaroIien cpeibl 11.05.2026 | https://m.edsoo.ru/00ae4270
Posib XMy B pemieHun bu6nuorexa [IOK
65
HKOJIOTHYECKUX MPOOIeM 15.05.2026 | https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001IeHIE 1 bubmuorexa [IOK




cUCTEMATHA3aMs 3HAHUHA 18.05.2026 | https://m.edsoo.ru/00ae0dOa
PesepBHblit ypok. O60011eH1E 1 bubmmorexa [IOK

67 . 1
cCUCTEMaTHU3alys 3HaHUN 22.05.2026 | https://m.edsoo.ru/00adb33¢c
PezepHslii ypok. O600111eHNE 1 bu6nmoreka [IOK

68 N 1
cUCTeMaTHU3alysl 3HaHUN 25.05.2026 | https://m.edsoo.ru/00ad9cb2
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