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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YpOBHE OCHOBHOTO 0OIIero o0pa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUNA K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabHOM IPOrPaMMBbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (penepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
U C Yy4YETOM KOHUEMIMM TMPENnojaBaHusi ydyeOHOro mpeamera «XuMus» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T TPEACTaBICHUE O IENSIX, OOIIeH cTpareruu
OoOy4eHMs, BOCHHUTAHMS M Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, yCTaHaBJIUBAET 00s3aTeNbHOE MPEAMETHOE coJiep>KaHHue,
IpeayCMaTpUBaET PACIPENCICHHE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE 10
pa3ienaM M TeMaM MpPOrpamMMbl MO XUMHUH, ONPEAENSIET KOJIUYECTBEHHBIE H
KAuECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYyEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHUS] XHUMUU C€ YYETOM  MEXKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTra s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsl, a TakKe TpeOOoBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE II€JIEH U3yUYeHUsl TIpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIILHON JI€ATEIbHOCTH OO0YYalolIerocsi MO OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMSI MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH NPENCTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUU U 00 HDBOJIIOIMU BEILIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuenue xumnu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 00111el U QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JesSTeIbHOCTH,
DKCIIEPUMEHTAIILHBIX ¥ HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHON e TEIbHOCTH;

3HAKOMHUT CO CHENU(pUKON HAYyYHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsia HA €MHCTBO MPUPOJIBI U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CHocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHHUSM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlaHHble HampaBlieHUS B OOYYEHMHM XHMHUHM OOECHEUYHMBAIOTCS CHEelUPUKON
collepKaHUsl  y4eOHOTro  MpeaMeTa, KOTOpbIM  SBIAETCA  IEAarormyecku
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMUU Ha ONPENEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00I1Ier0 00Opa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNW XUMHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHus MPOrpaMMbl IO XMUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO moaxona K €€ uzydeHuro. ColepKaHue CKIAIbIBAECTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO NPHUHIIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN
Pa3HOr0 YPOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YYEHHUsI KAK OCHOBBI BCEI'0 €CTECTBO3HAHU,

— Ilepuognyeckoro 3akoHa /1. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHUHN aTOMa U XUMUYECKOU CBSI3U;

— TpelncTaBleHUd 00 AIEKTPOJUTUYECKON OHUCCOLMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEAOBATEIBHO OT OJHOTO
YPOBHS K APYTOMY, BBIOIHSS PYHKIMKA OOBSICHEHHS U IPOTHO3UPOBAHMSI CBOMCTB,
CTPOCHMS U BO3MOXKHOCTEN MPAKTUYECKOTO IPUMEHEHHMS U MOJYyYECHHS N3y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOIICH HAyYHOM KapTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOM IIPUPO/IBI, IECHHOCTHOI'O OTHOLIEHHUs K HAYYHOMY 3HAHHUIO U METOIaM
MO3HAHUS B Hayke. M3yueHne XMMUU NPOUCXOAUT C IMPUBJICUYCHHEM 3HAHUW W3
paHee M3YyYECHHBIX Y4EOHBIX MpeamMeToB: «Okpyxawomui mupy, «buonorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (OpMHpOBAHME 3HAHMM OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIIbHOCTH YEJIOBEKA U KAK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3aJ1a4ua
y4eOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHUH, TOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, si3plka HayKH, B MPUOOIICHHH K



HAyYHBIM METOJaM IMO3HAHUS NPU U3YUYCHHH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(bopMUpOBaHUY U PA3BUTHU MO3HABATEIBLHBIX YMEHUHN U UX IPUMEHEHUU B y4eOHO-
MO3HABATENIbHON M Y4eOHO-UCCIEA0BATEILCKON JIEITEIbHOCTH, OCBOCHUH TIPABUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (¢dOopMHUPOBAHHE WHTEIUIEKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOyJaromuxcss K CaMOCTOATEIbHOW I103HABATEIbHOW JE€ATENbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMsl, (POPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH,

— o0ecIreueHne YCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIBHOE 3HAU€HUE MJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanue oOmENd (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYYHOUH
TPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSACHATH H OIICHWBATH SIBJICHHUS
OKpY’KaloIllero MHpa, WCIOJIb3Yysl 3HAHUSA U OIBIT, MOJyYEHHbIE NPU H3YUEHUU
XUMHH, TPUMEHATh UX MIPU PEIICHUH MPoOJIeM B MOBCEAHEBHOMN )KU3HU U TPYAOBOM
JeSITETHHOCTH;

— (QopmupoBanue y o0Oyyarommxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUS LIEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY Npo¢uis U HampaBICHHOCTH JajibHEHIIEro
oOyueHusl.

O01ee ynciio 9acoB, OTBEACHHBIX JIJISl N3YUCHHSI XHMHH Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrasisieT 136 vacos: B 8 kimacce — 68 yvacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumun. Ponp XUMUM B )KU3HU YETIOBEKA. XUMUSA B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE 0 MeTogax Mo3HaHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAsE aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHHUU.

KonunuectBo BemectBa. Moib. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

du3NYecKre U XUMHUUECKUE SIBICHUSA. XUMHUYECKAs peakiusi U €€ MpU3HaKH.
3aKOH COXpAaHEHMsSI MacChl BEIIECTB. XMMHUYeCKHe ypaBHeHus. Kiaccupuxanus
XUMHUYECKUX PEaKIHil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYIOM, NMpaBUjiaMu padoThl B 1a00paTopuu U
npuémMamMu oOpaileHus ¢ J1abopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OMHCAHHE
(du3MUecKux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOJIOIECHHE
¢u3nueckux (IJIaBJIEHUE BOCKa, TasHUE JbJa, pPAacTUpPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIIOTOM) SIBICHUMN, HAOI0IeHUE U
ONMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pazyioKeHUE TMIPOKCHUIA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBHUE Kelie3a ¢ pacTBopoM coiiu meau (1),
U3y4EHHE CIOCOOOB pa3lielieHUsl CMEcel: ¢ MOMOUIbI0 MarHurta, (UIbTPOBaHUE,
BBITIAPUBAHUE, JUCTWLISAINS, XpoMaTorpadusi, MpoBeaeHNe OYUCTKU TTOBAPCHHON
CONM, HaOIIOJCHWE W  ONMUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OTBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeHd MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

BaxHelue npeacTaBUTEIM HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMEHT W MPOCTOE
BelecTBo. Haxoknenuwe kucimopoga B MpUpoAe, (U3MUYeckne M XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucimopoma. CrocoObI
MOJIYYeHHUST KHUCIIopofa B JabopaTtopuud W HpoMmbINUIeHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAuUKaIus KUCcaopoaa.



TemnoBoit 3h(deKT XUMHUECKON peakluud, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- W HHAOTEPMHUYECKHE peakuud. TOIUIMBO: Yrojib W METaH. 3arpsi3HEHHE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemeHT u nipocTtoe BeniectBo. HaxoxkaeHne Boiopojia B Ipupo/ie,
bu3nUecKue 1 XMuMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI oTy4eHus. KucioTs
Y COJIH.

MousipHbIil 00BEM ra3oB. PacyéTel 10 XUMUUYECKUM YpaBHEHUSIM.

Odusnueckne cBoWcTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBasi 10Ji BelIeCTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Pone pacTBOpOB B mpupojie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHeHuil. Oxkcunbl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yroniyue (OCHOBHBIE, KHUCIOTHbIC, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusmyeckne U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusa. Knaccubukanuss ocHOBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axkruBHoctm meraimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknarypa comneid. @U3NUECKUE U XMMHUUYECKHE CBOMCTBA COJIEH.
[Tomydyenue comnen.

['eneTnyeckas CBS3b MEXKY KIACCAMU HEOPTaHUYECKUX COCTUHECHUI.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOpOJa B BO3IyXE, MOJyUYECHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIIOECHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHus TopeHus (Ioxapa), 03HaKOMJIEHHE ¢ 00pa3aMi OKCHJIOB U OITMCaHUE
UX CBOWCTB, IMOJYy4Y€HUE, COOMpaHUE, paClO3HABaHUE M HW3YyYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTBue Bojopoaa ¢ okcuaom meau (II) (BozmoxHo
MCITIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOJI0IEHHE 00Pa3II0B BEIIECTB KOJIUIECTBOM
1 ™Momb, HWCCIeIOBaHME OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IUYHON
PacCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C MeTaulaMu (HaTpUeM U
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUANIOB), HCCIIEIOBAHUE
00pa3IioB HEOPTAHUYECKUX BEIIECTB PA3TMYHBIX KIIACCOB, HAOIIOICHIE H3MEHEHUS
OKpacCKH MHJIMKATOPOB B paCTBOPAX KUCIIOT U HIEI0UYEH, U3YyUEHUE B3AUMOICHCTBUS



okcuna meau (II) ¢ pacTBOpom cepHOM KUCIOTHI, KUCIOT C METANIAMH, PEaKIUi
HEUTpaNIN3alUy, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OIHOIO
MeTaJljla APYTUM U3 pacTBOPA COJIU, PEIICHUE HKCIIEPUMEHTAIBHBIX 3324 110 TEME
«BaxHeiine KI1acchl HEOPTaHUUYECKUX COCTUHEHHIN.

IMepuoagnueckud 3akoH U Ilepumogmuyeckasi cucreMa XHMHYECKHUX
iemeHnToB JI. WM. MengeneeBa. Ctpoenne aTroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[TepBble TOMBITKH KIIACCH(PUKANNA XUMHYCCKUX JJIeMEeHTOB. [loHsaTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBbIE U IIETOYHO3EMENIbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEpHBbIE OKCUIBI
Y TUIPOKCUIBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucrema XUMUYECKUX dJIEMEHTOB /1.
N. Menaeneena. KopoTkonepuoHas u [iauHHonepuoaHast popmsl [lepuoanueckoit

cucTteMbl XxuMuueckux dneMeHToB /. M. MenneneeBa. Ilepronsl M IpyIIibl.
PU3NYECKUN CMBICI IIOPSAKOBOIO HOMEpPa, HOMEPOB MEPUOAA U TPYIIIIBI AJIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX siaep. M3otomnbl. Dnektponbl. CTpoeHne
ANEKTPOHHBIX ~ 000J0YeKk aroMoB TepBhIXx 20 XUMHUYECKHMX  DJIEMEHTOB
[lepnommueckon cucremsl . M. MenaeneeBa. XapakTepUCTHKAa XHUMHYECKOTO
AJEMEHTA 1O e€ro noJjioxkenuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSl pajJinyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [lepuoguueckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaKJaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (TOJIsIpHAss YW HEMOJSIpHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHusa.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipornecchl OKUCIEHUS U BOCCTaHOBIICHHS. OKHUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpaslloB BEIMIECTB METAJIOB M HEMETAIOB, B3aWMOICHCTBUE
rUAPOKCUIA LHMHKAa C pPAacTBOPAMHM KHUCJIOT M IWIEJIOYEH, MPOBEICHHE OIIBITOB,
WJUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIINI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mescnpeomemmnoie ceéasu

Peanuzanuss MeXnpeaMETHBIX CBSI3€M MpH HM3yYEHUUM XHMHUU B § Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJb30BaHWE KaK OONIMX €eCTECTBEHHO-HAYYHbIX
MOHSTUHM, TAK U MOHSATHUM, SIBISIIOIIMXCS CUCTEMHBIMU JJIs1 OTIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAYYHBIH (paKT, TUIIOTE3a, TEOPUS,
3aKOH, aHAJM3, CHHTE3, KiIaccuuKamus, MEePUOIUIHOCTh, HAOJIOICHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3uka: MaTepusi, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUN 3apsll, BELIECTBO, TEJIO, O00BEM,
arperaTHOe€ COCTOSIHHE BEIIeCTBa, ra3, (U3UYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31b1, COHIIE.

buonorus: dorocunTes, nerxanne, 6rmocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaTBI, TOPHBIC TTOPOBI, TTOJIC3HBIC
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO M XUMHMYECKAs PeaAKIUA

[Tepuoauueckuii 3akoH. [lepuoauyeckas cucremMa XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KATHS, KAJTbLU U UX COCTUHCHUI
B COOTBETCTBUU C TMOJIOXKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMHUYECKOW CBS3U. THUIBI KPUCTAJUIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT THUMNA KPUCTAINIMYECKOW PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHbIM KJaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanys XuMuueckux peakifii Mo pa3InuyHbIM IpU3HAKaM (110 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3 (dexTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUSI XMMUYECKUX 3JIEMEHTOB, IO O0OpaTUMOCTH, 1O
YYaCTHUIO KaTaln3aTopa). DK30- U SHJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUUYECKHE
YpaBHEHUSL.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTEHHBIX M TeTepOTEeHHBIX
peakuusx. Ilonstue o karanuse. [lonaTue 0 xumMuueckoM paBHOBeCUU. DAKTOPHI,
BIIMSIONIME HAa CKOPOCTh XUMHUYECKOM PEAKIUU M TIOJIOKEHUE XUMHYECKOTO
PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMU,  OJCKTPOHHBIA  OaiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocragpieHue ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCMOJb30BAHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHH3M AMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYecKol cBs3u. CteneHs nuccounanuu. CuinbHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakuuy noHHOr0 0OMeHa. Y cI0BUs MPOTEKAaHUs peakluii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAaIEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEACTABICHUI 00 3JEKTPOJIUTUYECKON JUCCOLNALINN.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumMenm

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIMIETOK HEOPraHMYECKHUX
BELIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU PEaKuu OT
BO3JICHCTBHSl  pPa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHHE  3BJIEKTPONPOBOJAHOCTHU
PacTBOPOB BELIECTB, IpoLecca AUCCOLUAIIMH KUCIIOT, IEJI0YeH U coiel (BO3ZMOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpPHAJIOB), IPOBEACHHUE OIBITOB, WJLIIOCTPUPYIOIIMX
NPU3HAKM TPOTEKAHHWS pEeaKUud HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, 00pa30oBaHUE BOJIbI), OIbBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMl (FOpEeHHEe, pPEAKUUU PA3I0KEHUS,
COCUHEHMsI), paClO3HABAHME HEOPraHMYECKHX  BELIECTB C  MOMOUIBbIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HeMmeranbl U UX coeTUHEeHUS

O6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUUYECKHE CBOMCTBA HAa IPUMEPE XJIOpa (B3aMMOIECTBHE
C MeETaJulaMM, HEMETaJUlaMH, IieraodaMu). XiopoBopopold. CoisiHasg KHCIOTa,
XAMHUYECKHE CBOMCTBA, IMOJy4YeHUE, NOpuMeHeHue. JlencrBue xjgopa U
XJIOPOBOJOPOJIa HA OPTaHM3M YeJI0BeKa. BaxkHenIne XJIOpUIbl U UX HAXOXKICHUE B
IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3MUecKue CBOWCTBA
IPOCTBIX BEIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMU KUCIOPOaa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3MYECKue U
XUMUYEeCKrue CBOMCTBA. OKCHUABI CEpbl KaK MPEICTABUTENIM KHUCIOTHBIX OKCHIOB.
Cepnas kuciota, Gpu3nYecKrue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpeICTaBUTENs
KJjlacca KHCIOT M crnenududeckue). XUMHUECKUE PeaKlMH, JieXkKallie B OCHOBE
MPOMBITIIUICHHOTO CIoco0a TMOJMy4YeHUsT CEepHOM KHUCIOTHL. [IpuMmeHeHue cepHoit
KUCIOThl. COJIM CEpHOM KHUCIOTHI, KAYECTBEHHAs peakuus Ha Cyiab(haT-hoH.
Haxoxnaenue ceppl U €€ COCOAUHEHUMUW B Npupoac. XUMHUUYECKOE 3arps3HEHUE
OKpYXaloLlel Cpelbl COEIMHEHUSIMH cepbl (KUCIOTHBIE MOXJIHW, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.



OOmiasi xapakTepucThka 3y1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBbIE CTEMICHH OKUCICHUA. A30T, paclpocTpaHEHHE B MPHUPO/IE,
busnueckue u xumudeckue ceoictra. Kpyrosopor azora B npupojae. AMMuUak, ero
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MoJydeHue U npuMeHeHue. Coam aMMOHUS,
uX pU3NYEeCKue U XUMUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MoJlyueHue, (pU3nueckrue M XUMHUYECKHE
CBOiicTBa (0OmMEe Kak MPEACTAaBUTENS KJlacca KHUCIOT W CHerudUuUYecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE MUHEPAIbHBIX YA00PEHUIA.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOXKIM, 3arps3HEHHE BO37yXa, MOYBBl M BOAOEMOB). dDocdop, amIoTpONHbIC
Moaudukauuu gocdopa, pusnyeckue U xumudyeckue cpoiicrBa. Okcun dochopa
(V) u dochopnas kucnora, pu3MUECKUEe U XUMUYECKHE CBOICTBA, MOIYUYEHHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOECHMS
aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIICHUS. Y TJIEpPO/I, AJUIOTPOIHBIE MOAU(PHUKALIUH,
pacmpocTpaHeHHe B Mpupoze, Gu3ndeckne U XUMHUECKHE CBOMCTBA. AICOPOIIHS.
Kpyrosopor yriepona B mnpupoae. Okcuipl yriepoaa, HX (usnyeckue u
XUMHYECKHE CBOWCTBa, [EHCTBME Ha JKUBBIC OPTraHU3MbI, TMOJY4YCHHE U
IpUMEHEHHE. DKOJIOTUYECKUe MpoOJeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV),
TUMoTe3a TJIOOAIBHOTrO TMOTEIJICHUS! KJIMMaTta, MapHUKOBBIA d(@ekT. YronpHas
KAciIoTa u e€ comd, X (PU3NYECKHe W XUMHUYECKHE CBOMCTBa, MOJTyYeHUE U
npumeHenue. KavecTBeHHass peakuuss Ha KapOoHaT-WMOHBL. Vcmonb3oBaHME
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BELIECTBAX KakK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, IJIUIEPUH, YKCYCHasi KUCII0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJAOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUpax, Oemkax, yrieBogax — U ux
poIM B OKM3HM 4YelloBeKa. MarepuanbHOe €AMHCTBO OPraHUYeCKHX H
HEOPTaHWYECKUX COCTMHCHUN.

Kpemuuii, ero Qusuyeckue W XUMHUYECKHE CBOWCTBA, TOMy4YEHUE W
npumenenne. CoequHeHUs KpeMHUs B ipupojie. OOIue npeacTaBieHus 00 OKCcuie
kpemHust (IV) u kpemaueBoit kucinote. CHIMKAThI, UX UCMOJb30BaHUE B OBITY, B
IPOMBINIIICHHOCTH. BakHeHIIe CTpOUTENbHbIE MaTepHalbl: KepaMUKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. IIpoOmembl  0G€30IMaCHOr0  HCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3l[0OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IPOBEJICHIE KaUeCTBEHHBIX PEAKIIMI Ha XJIOPUI-UOHBI U HAOIIOIEHUE PU3HAKOB



WX TIPOTEKAHWs, OIBITHI, OTPAKAIIME (PU3NUECKHE W XHUMHYECKHUE CBOHCTBA
rajoreHoB U HX COCIMHEHUN (BO3MOXKHO UCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUJIOB (TaJIOreHUI0B), O3HAKOMJIEHUE ¢ 00pa3laMu
ceppl M €€ COeQUHEHUsMU (BO3MOKHO MCIOJBb30BaHUE BHJIEOMATEPUAIIOB),
HaOJI0/IeHNE TpoIecca OOYTIIMBaHMs caxapa MoJ| AeHCTBHEM KOHIICHTPUPOBAHHOM
CEpHOI KUCIIOTHI, U3yUYeHNE XUMUYECKUX CBOUCTB Pa30aBICHHON CEPHON KHCIOTHI,
MIPOBEICHNE KaUYeCTBEHHON peaKIMy Ha CyJb(aT-uoH ¥ HaOMIOACHUE MTPU3HAKa e¢
MpPOTEeKaHMs, 0O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMHU a3oTa, ¢ochopa U Hx
COEJIMHEHU (BO3MOXHO HCIIOIb30BaHUE BUIEOMATEPHUATIOB), 00Opa3aMu a30THBIX
u (ochopHBIX yI0OpeHUi, TOyIeHUE, COOMPAaHKe, PACIlO3HABAHUE W H3yUCHHE
CBOMCTB aMMHaKa, IPOBEIACHUE KAaYECTBEHHBIX pEaKIMi HAa HOH aMMOHHUS U
dbochar-uoH U U3yuyeHHE TPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOW KHCIOTBHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJIENICH KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IPOTHBOrasa, IMOJyUYCHHE,
coOupaHue, pacrio3HaBaHUE M W3YYEHUE CBOWCTB YTJIEKUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CWJIMKAT-UOHBI U W3yYEHUE MPU3HAKOB UX
MPOTEKAaHUS, O3HAKOMJICHUE C TMPOAYKIHUEH CUJIMKATHON MPOMBIIUICHHOCTH,
pelieHre SKCIEePUMEHTANIBHBIX 3ajJad Mo Teme «BakHeliine HeMeTalibl U X
COCUHEHUS.

MeTansibl 1 MX COCTUHEHUS

OO6mas xapakTepUCTUKa XMMHUUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux osiemeHtoB [, .
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUUYECKUU  psf
HaMpsHDKeHU MeTaioB. @U3MUECKMe U XUMHUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONy4deHus: MeTauioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX 0T KOoppo3uu. CriiaBel (CTab, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[llenounsie mMeTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJIEHUE B IIPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbl U
TUAPOKCUILI HaTpusi W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COECIMHEHHM.

[[lenoyno3eMenbHbIE META/UIBI MAarHMM W KajJdbLUMM: IIOJOXKEHHUE B
[Tepuoanueckon cucreMe xumuueckux 31eMeHToB /. . Menneneesa, cTpoeHne ux
aTOMOB, HaXOKJIeHHE B Ipupoie. PU3ndYecKne U XUMUUYECKUE CBOMCTBA MarHus 1



Kayiblusl. BaxkHeiiine coequHeHns Kanbus (OKCUT, TUIPOKCU]T, cOJin). ZKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJFoMHHUN: TIOJ10)KeHUE B [leprondeckor CucTeMe XUMHUYECKUX JIEMEHTOB
J. . Menneneesa, crpoeHue atoMa, HaxOKIEeHUE B Ipupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AIIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa, CTpOGHHME aToMma, HAaXOXKICHHE B npupone. Pu3MUECKHE WU
XHUMUYECKHE CBOMCTBA jene3a. OKcuIpl, THAPOKCH B U coiu xkene3a (I1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C O0Opa3llaMu METauIOB M CIUIaBOB, HX (DU3NYECKUMU
CBOMCTBaMHU, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXXHO
WCIIOJIB30BaHUE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA
KaJIblIUSI U HATpUsi C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MpOLIECCAa TOPEHUS XKelie3a B KUCIOPOAE
(BO3BMOXKHO  HCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  IMPOTEKaHUs
KaYeCTBCHHBIX PCAKIIUI Ha HOHBI: MAarHUS, KAJIbIIHS, AJITFOMUHHES, ITMHKA, xkere3a (1)
n xenesza (III), menu (II), HaOmroAeHMEe W OMUCAHHWE MPOLIECCOB OKpAIIMBAHUS
IJJAaMEHH WOHAaMU HaTpus, Kalus W KajubUus (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), CCIEA0BaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCH]IA AITFOMUHUS U
TUJIPOKCHUAA IIMHKA, PEIICHUE HSKCIEPUMEHTANBbHBIX 3a7a4 1no teMme «Baxkueimue
METaJUIbl U KX COCTMHEHUS.

XuMuA U OKpYsKawuas cpeaa

BemecTtBa m marepuanbl B NMOBCEIHECBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. [lepBas momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolled cpeanl (MpenefbHasi JO0MmyCcTUMas
KOHIIeHTpalus BemiecTB, aanee — [1JIK). Poab xuMun B pemieHu 3K0JI0OTHYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasiloB MAaTEpUANIOB (CTEKJIO, CIUIaBbl METAIJIOB, MOJUMEPHBIE
MaTepuabl).

Meostcnpeomemmnule ceéazu

Peanuzanuss MeXnpeaMETHBIX CBSI3€ MpH HM3yYEHUU XHMUU B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTJCIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKalusg, TEPUOAUYHOCTb, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MaTepus, aTOM, SJICKTPOH, IPOTOH, HEHTPOH, NOH, HYKIIN]I, U30TOIIHI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUICCKUI 3apsi, TIPOBOTHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEILleCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEITUYHUHBI, SAMHHIBI M3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, SKOCHCTEMa, MUHEPAIbHbBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOAbI, TOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XO0J€¢ OOY4YCHUS XHMHH B EIUHCTBE Yy4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, HPHUHSATHIMU B
oOIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT TpOIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXarT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTAMA U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHWs 3HAYEHHUS XMMHUYECKOW HAayKu B JKHU3HU
COBPEMEHHOr0 OOIIEeCTBa, CMOCOOHOCTU BIANETh JOCTOBEpHOM WH(pOpMaIeil o
IIEPEIOBBIX JOCTHXKECHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUSI O COLHMAIBHBIX HOpPMax MW TMpaBWwiIax MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIEIOBATENIBCKOM, TBOPUECKON U APYTHX BUAAX I€ATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU TPH BBINOJHEHUH
y4eOHBIX, IMO3HABATEJbHBIX 3a/a4, BBIMOJHEHUH XHUMHUYECKHX SKCIEPHUMEHTOB,
CO37aHNH YU4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO U B3aUMOIIOMOIIIN
B MPOIECCE ITOM yueOHOM JNesATeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
M TOCTYNKM CBOMX TOBapUUIEH C MO3UIHUM HPABCTBEHHBIX U IMPABOBBIX HOPM C
YYETOM OCO3HAHMS MTOCIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOTO O3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE W XUMHYECKOM pEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTABIIAIOLINE
OCHOBY JIJI1 TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aHMMOCBS3SIX YEJIOBEKA C
MPUPOHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX MPOIECCOB U SIBIICHUM,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEBHOM pPabOThl € y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpEC K OOYYEHHI0O M NO3HAHHWIO, JI0003HATEIBbHOCTh, TOTOBHOCTH W
CIOCOOHOCTP K  CamMo0Opa3oBaHUIO, TPOEKTHOM M  HCCIEAO0BATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS OOy4YeHUS B
JaJbHEHIIIEM;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBBSI:

OCO3HaHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOJIsI, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TMpu  OOpallleHUuH ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpyaa pa3IM4yHOro poja,
yBa)XEHUE K TPYy U pe3yIbTaTaM TPYyAOBOH JIE€ATENbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHHs  TPEAMETHBIX 3HAaHWKW 1O  XUMHH, OCO3HaHHBIM  BBHIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW Ipo(heCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOJUMBIX YMEHHH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATIBHOM Ccpenie;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

AKOJIOTUYECKH EIeCO00pa3HOE OTHOLIEHUE K MPUPOJI€ KAK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUSA, INOHUMAHUE LEHHOCTH 3JI0POBOIO U
O0e3zomacHOoro o0Opa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAHUE ILIEHHOCTU COOIIOJAEHUS
npaBui 0€30MMACHOTO MOBEICHU MPU pabOTe C BEUIECTBAMU, a TAKXKE B CUTyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOTy4YaeMble MPU U3YYCHUW XUMHH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHONU CPEIOH, ISl MOBBIICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHs TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell WX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe wMeranpeaMeTHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIE IS
dbopMUpOBaHUS MUPOBO33PEHUS O0IIICHAYIHBIC TIOHATHUS (3aKOH, TEOPHS, IPUHITHTI,
runore3a, (Qakr, CUCTEMA, TPOLECC, IKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHMI U3 3TUX MpPEeIMETOB (HOPMHPOBATH MPENCTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIE oOecnedynBaioT (HOPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHUS WCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHHWI: PacKphIBaTh CMBICT XMUMHYECKUX TOHATHHA (BBIIETSATH UX XapaKTEepPHBIC
MPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSATUSMHM), MCIOJb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KiIacCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AaHAIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOIIECCE IMIO3HAHUS TOHATUS (MPEIMETHBIE U
MeTaIpeMETHBIC), CHMBOJMYECKUE (3HAKOBBIE) MOJICIIH, HCIIOIh3YEMbIC B XHMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIETBHBIC MPECTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ DJJIEMEHTAa), XUMHUYecKas (opMyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4eOHO-TI03HABATEIbHBIX 33J1a4, C YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBIIATH U XaPAKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEAKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YHAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KAaueCTBE WHCTPYMEHTA
MO3HAHWS, & TAK)KE B KAY€CTBE OCHOBBI JIJIs1 (JOPMHUPOBAHUS THIIOTE3BI 110 TIPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

NpPUOOPETEHHE OMBbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0MaTh 3a XOJOM IMpoIlecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OPMYIUPOBATh 00OOIICHHS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHUE BBIOWpATh, aAHAJIM3UPOBATh M WMHTEPIPETHUPOBATH WH(OpMAIUIO
pPa3IMYHBIX BUJOB U (HOPM TPEACTABIICHUS, ITOIYy4aeMyI0 U3 pa3HbIX MCTOYHHUKOB
(Hay4HO-TIOMYJIApHAs  JUTEpaTypa XHWMHYECKOTO COJCP)KaHMs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTHUYECKH OICEHUBATh MPOTUBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE MPUMEHATh Pa3IMYHble METOJbl M 3alPOChl IIPU MOHUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOMUMBIX JUIS BBIMOJTHEHUSA
y4eOHBIX W MO3HABATEIbHBIX 3a/la4 OMpPEIeIEHHOTO THIIA, TPUOOPETEHUE OMNBITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOUPATh ONTHUMANbHYIO (POpMY MpeCcTaBIeHUs HHPOPMAIUH U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4l HECIOXHBIMH CXE€MaMH, JUarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh M aHaIM3UpoBaTh B TIpolecce Yy4yeOHOM U
HCCJIEI0OBATENHCKON JEATEIPHOCTH WH(MOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOUIEH IPUPOIHOM
Cpebl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicTBUS:

YMEHHUS 3aJ1aBaTh BOMPOCHI (B XOJI€ A1ayiora v (W) TUCKYCCUHU) TIO CYIIECTBY
oOcykaaemMol Tembl, (QOPMYIUPOBATH CBOU NPEIIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

YMEHUS  NPEACTaBIATh  IOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTALHUIO
pE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO SKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATEIbHOCTH TPU  PEIICHHUH
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3unui (00Cy X aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOPIWHAIUSA
COBMECTHBIX JCHCTBUHM, OIpPEHCICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC 1eCTBUS:

YMEHUE CaMOCTOSITEIbBHO ONpPENeNsATh LENU IeATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
NeSATeTLHOCTh, BRIOUPaTh Hanbosee 3PheKTUBHBIE CIIOCOOBI pelieHns YIeOHbIX U
MO3HABATENbHBIX 337[a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEHUCTBUM IMPU BBINOJHEHUM 33JaHUN C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3YJIbTAaTa 3asBJICHHOM LIENU, YMEHHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, MIPEJIaraeMble B YCIIOBUH 3aJIaHUN.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO 00s3aTENBHOIO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (QeaepanbHOM pabodeil mporpaMMonu,
BBIICTISIIOT: OCBOEHHBbIE OOYUYaIOIIMMUCS HAYYHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  TIOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHpPETaLNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsX.

K xoniy oOydenus B 8 kiacce npeamMeTHbIie pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATHH: aTOM, MOJICKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XMUMHUYECKasi peakius, KiaccupuKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKIINH, TeTJIOBOU d(DPeKT peakiuu,
SAJIpO aToMa, JICKTPOHHBIN CJION aToOMa, aTOMHas OpOUTab, paInyC aToMa,
XAMHUYECKasl CBSA3b, MOJISIPHAA W HEMOJISIPHAs KOBAJICHTHAs! CBA3b, MOHHAA
CBSI3b, MOH, KATHOH, aHHWOH, pAaCTBOpP, MaccoBas JOJid BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TNOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMHUYECKYIO CHUMBOJUKY JUIsl COCTaBieHUs (popmyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCY COEAMHEHUU 10
dbopmynam, BHJ XUMHUYECKOW CBA3M (KOBAJICHTHAass W HWOHHAs) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpbiBaThb cMmbici Ilepunoandeckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIOXKEHUS B llepmomnmueckon cucreme,
3aKOHOB COXPAHEHUsSI MaCChl BEUIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoit
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)», maneie u
OOJIbIIIME TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepronuueckass cucteMa xumudeckux a3emeHtoB J[. .
MenpaeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps sijipa, oOliee YMCIo 3JIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEaKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOJATBEPXkAAsi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpAIllCHUA B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO »3JeMeHTa Mo (opmysie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACUETHI ITO YPABHEHUIO
XUMHUYECKOMN peaKIuu;

IPUMEHSATH OCHOBHBIE ONEPALUU MBICIUTEIbHON AESTENbHOCTH — AaHAIIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEeMaTHU3aIUI0, KIacCu(UKaIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — [JIs1 U3YUYEHHUsS] CBOMCTB
BEIIECTB M XHMMHMYECKHUX PpEAKUUH, ECTECTBEHHO-HAyYHBIE METOMBI
NO3HaHUsI — HaAOJOJEHUE, U3MEpPEHHE, MOJEIIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeI0BATh MPaBUJIaM MOJIb30BaHU XUMUYECKOH MOCY 10 U J1abOpaTOpPHBIM
o0opyJoBaHUEM, a TakXKe IMpaBuUjaM oOOpalieHusi C BEIIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKLUMSIMH [0 BBIIOJHEHUIO JIAOOPaTOPHBIX
XUMHUYECKHUX OMBITOB I10 MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM [JIOJIEM PAaCTBOPEHHOrO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI N0 PACHO3HABAHHUIO PACTBOPOB IIEJIOYEN U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMyc, (eHoI(pTaIenH, METUIIOPAHXK

U ApyTHeE).

K xoniy oOyuenus B 9 kjacce npeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATUNA: XUMHYECKUU
JJIEMEHT, aTOM, MOJIEKYJId, WOH, KaTUOH, AHUOH, IIPOCTOE BEILECTBO,
CJI0KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEICHb
OKHCIICHUS, XUMHUECKasi pPeaKIMsl, XUMUYeCKasi CBsI3b, TEIUIOBOM 3¢ deKT
peakiuuu, MOJib, MOJSIpPHBIA  00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJJIEKTPOIUTUYECKAs IUCCOLMALUs, PEaKLUUUM HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBECHE, OOpaThMble U



HEOOpaTUMBIE PEaKINH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHSI,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (xoBasyieHTHas, VMOHHAs,
MeTayuInyecKas ), KpucTainyecKas peméTka, Koppo3us METAILIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIUU, MPEAEIbHO AOMYCTUMAasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHSITUU H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCIIOJIP30BAaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENIATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHasl, WOHHAs, METaUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (Gopmyre, XapakTep Cpelbl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAUHEHUM, THUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabmnunyto Gopmy Ileproandeckoil cuUCTeMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MNOHATHUS «TJlaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TaOJIUIIE, C YHCIIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sAApa, oOOIIee 4YUCIO JJIEKTPOHOB U pACHpEeleNieHHEe UuX 110
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpejesax MallbIX NMEpPUOJO0B U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAHUUYECKHE BEIECTBA,
XUMHUUYECKHE peakiuu (10 YMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIMPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAasi OMNHCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS PEaKIINi, MOATBEPKIAIOIINX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIHLHBIX
peaKIuii TOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca dTUX
peakuuii;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOEHUS, BO3MOKHOCTH MTPOTEKAHUS XUMUYICCKUX TTPEBPAIICHHAMA
B Pa3IUYHBIX YCIOBHSIX;

e BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEI[ECTB, MACCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 1o GopmyIie
COEJIMHEHHUS, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MPOBOAUTH
Pacy€ThI MO YPaBHEHUIO XUMHUYECKON PEaKITNN;

e cOONIOaTh TMpaBWiia TIOJIb30BAHHUS XHUMHUYECKON TMOCYI0N u
7ab0paTOpHBIM 00OpPYIOBAHUEM, a TAK)Ke MpaBuiia 0OpaIieHus C
BEI[ECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX ~ XUMHUYECKUX OIBITOB IO TOJYyYCHUIO |
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMMaKa U YTJIIEKHCIIOrO
rasa);

e TMPOBOJUTH PEAKIUHU, MOJATBEPXKIAIONINE KAUYeCTBEHHBIA COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomua-, uoaua-, kapOoHar-, Qocdar-, cunmkar-, cynbdar-,
TUAPOKCHUI-MOHBI, KATHOHBI AMMOHHMS W WOHBI H3y4YEHHBIX
METaJlIoB, MPUCYTCTBYIOIINE B BOJAHBIX  pacTBOpax
HEOPTaHUYECKUX BEIICCTB;

e TPUMEHATH OCHOBHBIC ONEPAIIUN MBICIUTEIHHON JAEATETLHOCTH —
aHaJu3 W CHUHTE3, CpaBHEHHE, O0OOOIIEHHEe, CHUCTEMAaTH3allHIo,
BBISIBJICHUE MPUYUHHO- CJICACTBCHHBIX CBS3CH — I U3YUCHUS
CBOMCTB BEIIIECTB U XUMHUUYECKHUX PEAKIINA, €CTECTBEHHO-HAYYIHbIE
METO/Ibl MO3HAHUSI — HaOJ0/IeHne, U3MEpPEHUE, MOCIUPOBAHUE,
AKCHEPUMEHT (peabHbIM 1 MBICIICHHBIN ).

®opMbl yuyeTa padoveil IporpaMMbl BOCIIUTAHMSA B padoueil mporpaMmme
Mo XUMHUH.

Pabouas mporpamMma BOCIIUTaHUS peaIU3yeTCsl Yepe3 UCIOIb30BaHuE
BOCIHTATEIHHOIO MOTEHIIMATa YPOKOB XUMUHU. DTa paboTa OCYILIECTBISIETCS B
cieayrmmx gopmax:

* noOyxJaeHrue oOydJaroumxcsi coOM0JaTh Ha YpOKe OOIEPUHSTHIE
HOPMBI TIOBEJCHMsSI, TMpaBuia OOIIEHUS CO CTapIUMHU (TE€Jaroru4eCKUMHU
pabOTHUKAMHU) W CBEPCTHHKAMU (OOYy4aIOIMMMHUCS), TPUHIUINBI Y4eOHOU
JUCLMILTAHBI 1 CAMOOPTraHU3aLnY;

* IpUBJICYCHHE BHUMAaHMs OOy4YarOIUXCS K ILIEHHOCTHOMY acCHEKTy
U3y4aeMbIX Ha ypoKax IMPEIMETOB, SIBICHUN, COOBITUI Yepe3: TEMOHCTPALUIO



oOydJaronuMcsi TMPUMEPOB  OTBETCTBEHHOTO, TPaXXIaHCKOTO TOBEICHUS,
MPOSIBIICHUSI YEIOBEKOIIOOMS U T0OpocepAcuHOCTH; oOpalieHne BHUMAaHMS Ha
HPaBCTBCHHBIC ACMEKThl HAYYHBIX OTKPBITHH, KOTOPBIC M3y4alOTCS B JaHHBIN
MOMEHT Ha YypOKe, Ha SPKUX JeATeJICH KyJIbTypbl, YYCHBIX, IOJHUTHKOB,
CBSI3aHHBIX C M3y4aeMbIMU B JaHHBI MOMEHT T€MaMH, Ha TOT BKJIAJl, KOTOPBIH
OHHM BHECIM B Pa3BUTHEC HAIICH CTPAaHbI U MHpPA, Ha JTOCTOWHBIC MMOIPAKAHUS
IpUMephl WX JKW3HHU, HA MOTHUBBI MX TOCTYIKOB; WCIOJb30BAaHUE HA YpOKax
UHPOpMAIIMU, 3aTparvBaroOIeli Ba)XKHbIC COLMAJbHBIC, HPABCTBEHHBIC,
ATUYECKHE BOMIPOCHI;

* WCIOJIb30BAaHUE BOCIUTATEIHHBIX BO3MOXXHOCTEH COJEPIKAHMS
yueOHOTrO mpeamera Jisi (OpMUPOBaHHS Y OOYYAIOIIUXCS POCCHUHCKUX
TPaJUIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U COIMOKYJBTYPHBIX IIEHHOCTEH
yepe3 Mo I00p COOTBETCTBYIOIIUX TEKCTOB JJIsl YT€HHUS, MPOOJIEMHBIX CUTYyaIUui
1U1s1 0OCYXKJIEHUSI B KJ1acCe;

* WHUIMUPOBAHUE OOCYXICHHM, BBICKA3bIBAHMM CBOETO MHCHHS,
BBIPAOOTKH CBOETO JTUYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, JIMIIAM;

* BKJIIOYEHHE B YPOK HUIPOBBIX IMPOILEIYpP, KOTOpPHIE IMOMOTAIOT
Mo/Iep KaTh MOTHBAITAIO OOYJAFOIINXCS K MOTYyYEHUIO 3HAHUH, HATAKUBAHUIO
MO3UTHUBHBIX ~ MEKIWYHOCTHBIX  OTHONIEHWA B  KJacce, IOMOTArOT
YCTAHOBJICHHIO  JOOpOXKENIaTeIbHOM aTMocepbl BO BpeMsi Yypoka;
NpUMEHEHUE Ha YPOKE MHTEPAKTHBHBIX (OpPM pabOThl, CTUMYIHPYIOIIUX
MO03HABATEIbHYIO MOTHBAIIMIO 00YYaIOIIUXCS;

* NMPUMEHEHHE TPYNIOBOW pabOThI MM pabOTHI B TMapax, KOTOPHIE
CITOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHJIHOW PabOTHI M B3aMMOJICHCTBUIO C
JIPYTUMU 00yYarOIIUMHUCS;

* BBHIOOp M UCHOJB30BAaHHME HA YpPOKax METOJOB, METOJUK,
OKa3bIBAIOIINX BOCIUTATEIHLHOE BO3/IEUCTBUE HA JIMYHOCTH B COOTBETCTBHUHU C
BOCITUTATEIHHBIM HJI€AJIOM, IIETIBI0 U 3a/1a4aMU BOCITUTAHUS;

* WHUIUUPOBAHUE WM TOJJICPKKA HMCCIICIOBATEIBCKON EATCITLHOCTH
ITIKOJIPHUKOB B (pOpME BKIIIOUEHHE B YPOK PA3IUYHBIX HCCIIETOBATEIHCKUX
3aJlaHuid, YTO JIa€T BO3MOXXHOCTh OOYYAIOIMIUMCS TIPHOOPECTH HABBIKU
CaMOCTOSTEIILHOTO PEIICHUS TEOPETUYECKOH MPOOJIEMBl, TCHEPUPOBAHUS H
oopMIICHUST COOCTBEHHBIX THIIOTE3, YBAKHUTEIHLHOTO OTHOIICHHUS K UY)KHUM
UaesaM, MyOJUIHOTO BBICTYILICHUS, apTYMEHTHPOBAHUS U OTCTAaMBAaHUS CBOCH
TOYKH 3PCHHUS;

* YCTAaHOBJICHHE YBAXHUTEJIBHBIX, TOBEPUTEIBHBIX, HEGOPMaTIbHBIX
OTHOIICHUH MEXIy YYUTEIeM M YyYCHHKaMH, CO3JaHHE Ha YypoKax
AMOIMOHAITBHO-KOM(POPTHOU CpPE/IBI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumeHoBaHme pa3iesioB u

KoanuecTBO 4acos

KonTtposabHubie

IIpakTHyeckue

JJeKkTpoHHbIE (IU(PPOBBIE)

n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTbI padoThbI
Pa3nen 1. [lepBonayajibHble XUMHYECKHE MOHATHSA
XuMHs — BaKHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
MPAKTUYECKOU EATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK
peakumu https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Paznen 2. BaxkHelilnue npeacTaBuTe 1M HEOPraHUYeCKUX BelllecTB
21 Boznyx. Kucnopon. [lonsitue 5 bubnuoreka LIOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bonopoa. [lonstue o 8 1 bubnnorexa [OK
KHUCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 006 5 1 1 bubnmnoreka [IOK
OCHOBAaHMSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChI ) 1 1 1 bubmuorexa [JOK
HEOPraHWYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepuoauyeckuii 3axon u [lepuoanyeckasi cucrema xumuueckux 3jaemeHToB . . MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

Bu6muoreka [IOK

31 XHMHYECKUX 351eMeHTOB J1. 1. ! https://m.eds00.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XHUMHYECKas CBA3b.
3.2 OKHCITUTEIILHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bubmuorexa [JOK
Hroro o pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorera [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO HACOBIIO 68

[NPOIT'PAMME



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

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3/1eJioB U TeM uugpoBbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (wicpp )
NMPOrpamMMbI Bcero o0pa3zoBare/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XUMHYECKHE peaKIUH
11 [ToBTOpeHwue U yriydlieHne 3HaHui 5 1 bubnuorexa LIOK
' OCHOBHBIX pa3JIesIoB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [IOK
' peakumii https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [IOK
' XUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTayibl M X COeTUHEHUS
21 OO11ast XapaKTepUCTUKA XUMUYECKHX 4 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
OO11ast xapakTepUCTHKa XMMUYECKUX
2.2 sanemeHToB VIA-Tpynnel. Cepa u eé 6 bubmmorexa [IOK
' PYHIHL -€P https://m.edso0.ru/7f41a636
COEIMHEeHUS
OO11ast XapaKTepUCTHKa XMMUYECKUX
2.3 a5eMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmoreia HOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKa XMMUYECKUX
2.4 anemeHToB [VA-rpynmbl. Yriepoa u 8 1 2 bubmmorexa [IOK
' . PYHHIEL poaL https://m.edso0.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Wroro no pazneny 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

Pasznea 3. Merajiibl 4 UX COeTUHEHUSHA

. bub6mmoreka [IOK
31 Ob1wpte CBOHCTEA MeTAIOB 4 https://m.eds00.ru/7f41a636
. bub6mmoteka [IOK
3.2 Baxxueiire MeTaibl U UX COEQUHEHUSI 16 httos://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Pa3nen 4. Xumus M OKpYy Kamoas cpeaa
41 BemecTBa 1 MaTepralnl B )KU3HH YEJIOBEKA 3 buGnnorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka KonTpouabhnsbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypchbl

1 [Mpeamer xumuu. Ponb xuMuu B 1 03.09.2024 bubnmnorexa LIOK
JKW3HU YesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

’ IToHsATHE O METOAAX NTO3HAHUS B 1 04.09.2024 bubnmorexa IIOK
XUMUHU https://m.edsoo.ru/ff0d227e
ITpaktiueckas padora Ne 1 «IIpaBuna 10.09.2024

3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnuoteka [IOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM»

4 Yucrele BeniecTBa U cMecu. CriocoObl 1 11.09.2024 bubmmorexa IIOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[MpakTrueckas padora Ne 2 17.09.2024

5 «Paznenenue cmeceli (Ha mpumepe 1 bubmorexa HOK

s N PHMEp https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI i MOJIEKYJIBI 1 16.09.2024 bubmorexa TIOK
y https://m.edsoo.ru/ff0d2a6c

7 XUMHUECKUE DIIEMEHTEI. 3HAKU 1 24.09.2024 bubnmoreka IIOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 ITpocThi€ U CIIOKHBIE BEIECTRA 1 25092024 bubmmorexa [OK

P - https://m.edsoo.ru/ff0d2a6c
01.10.2024 bub6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTABA BEIICCTB.

02.10.2024

bu6mmoreka [IOK
10 Xumunueckas ¢popmyia. BameHTHOCTh
dopwy. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
1 OTHOCHTEIbHAS aTOMHAs Macca. 08.10.2024 bubimoreka IIOK
OTHOCHUTENBbHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XHMHYECKOTO 09.10.2024 bubimoreka IIOK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTso Bemectsa. MoJib. 15.10.2024 bubnmorexa IIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nYeCKUe U XUMUYIECKUE SBJICHMS. 16.10.2024 bubaunoreka LIOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3HAKH U YCIOBHS TPOTECKAHMUS 22.10.2024 bubmuoreka LIOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHUS MACChI BEILIECTB. 23.10.2024 bu6mmoreka ITOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus KOJIu4ecTBa, MacChl 05.11.2024
17 BEIIIECTBa 10 YPaBHECHUIM bubmorexa OK
yp . https://m.edsoo.ru/ff0d5708
XUMHAYECKHUX PeaKInit
Knaccudukanus XuMAYECKUX 06.11.2024
18 eax I/Hg) (coennHeHus, pa3aoKeHU bubmmorexa LIOK
peartl g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii- 12.11.2024
19 sHIMKIoneaucT. O6001IEeHNE U bubmmorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIMsl 3HAHHH
20 Kontpossuas padora Nel mo teme 13.11.2024 bu6mmoreka ITOK

«BemiecTBa 1 XUMHUYECKUE PEAKIIUI

https://m.edsoo.ru/ff0d4290
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Boznyx — cmecsk razos. Cocras

19.11.2024

21 Bo3ayxa. Kucnopong — snemeHT u bubmmorexa [IOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
poctoe BemecTBo. O30H
dusnyeckue U XUMHYECKHUE CBOMCTBA 20.11.2024
22 KHCIIOpo/1a (peakIMKi OKUCIICHHS bubmorexa LOK
posa (p ’ https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObl IosTyyeHHs: KUCI0poia B 26.11.2024
23 71a00PATOPHH M IIPOMBIIIUICHHOCTH bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TemmoBoii 3G PeKT XUMHYESCKOM 27.11.2024
24 peaKkuuu, MOHSITHE O bubnunoreka [IOK
TEPMOXMUMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
1 SHIOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HE(PTh, Yrollb U METaH). 03.12.2024
25 3ar ;13He1§1/1e(£03 . a, CrocoObI 2r0 buommorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHHS
[MpakTrueckas padora Ne 3 1o Teme 04.12.2024
26 «ITonmydenue u cooupanue bubmmorexa [IOK
- P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYECHUE €T0 CBOWCTBY
07 Boopoa — aieMeHT u mpocToe 10.12.2024 Bubanorexa IIOK
BemecTBo. Haxoxaenue B npupose https://m.edsoo.ru/ff0d4dd0
28 du3HYECKUE U XUMHUYECKUE CBOUCTBA 11.12.2024 bubimoreka IIOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX M COJISAX 17122024 bubmorexa TIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0BbI MOJTyYeHHUS BOAOPO/IA B 18.12.2024 bu6moreka ITOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[MpakTrueckas padora Ne 4 o Teme 24.12.2024
31 «[lomy4yenne u coOupanue BoAopoIa bubmmorexa [IOK
I . P AOpOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €TI0 CBOMCTBY
3 MosnsipHblii 00bEM ra30B. 3aKOH 25.12.2024 Bubmurorexa [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brranciienus 00b8Ma, KoJIu4decTBa 14.01.2025
33 BEIICCTBA ra3a 10 €ro U3BECTHOM bubmmorexa [IOK
» " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIICCTBA MM 00BEMY
Beruunciienust 005EMOB 1a30B 110 15.01.2025
34 ABHEHMIO PEaKIUd Ha OCHOBE bubmmorexa [IOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHH Ta30B
35 du3HYECKUE K XUMHUYECKUE CBOUCTBA 21.01.2025 bubimoreka IIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TorsTre 00 22.01.2025 Bubaurorexa IIOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopHTEb. 28.01.2025
37 Hacpliennbie 1 HEHACHIIIIEHHbIE bubmuorexa [JOK
pactBopbl. MaccoBas 10714 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 o teme 29.01.2025
38 «I[Ipurorosnenue pacTBOpoB ¢ bu6numoreka [LIOK
onpeaeIEHHON MacCOBOM O https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTposbuas padora Ne2 mo teme 04.02.2025 bu6mmoreka ITOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 OKCHIBI: COCTaB, KJacCH(DUKAITHS, 05.02.2025 bubnunorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHne nu XMMUYECKUE CBOMCTBA

11.02.2025

41 KHUCJIOTHBIX, OCHOBHBIX 1 bubmmorexa [OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
1 OcHOBaHMsI: COCTaB, Ki1acCH(pHKAIIH, 12.02.2025 bubnmorexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TosydeHre U XMMHUYECKUE CBOMCTBA 18.02.2025 Bubmunorexa [IIOK
43 .
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
a4 Kucnotsr: cocras, KiraccupuKanms, 19.02.2025 bubnmorexa IIOK
HOMECHKJIaTypa https://m.edsoo.ru/ffOdfee2
[MonyueHne U XAMUYECKHE CBOMCTBA 25.02.2025 bubmroreka [TOK
45
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpeanue): HOMEHKIIATypa, 26.02.2025
46 cnocoébﬁ)non )em/m XI/IMI/IqeycpKHe Bubmmorexa LIOK
N i ’ https://m.edso0.ru/00ad9474
CBOWCTBA
[TpakTuyeckas padota Ne 6. Pernenne 04.03.2025
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
I'eneTnyeckas CBA3b MEXKIY 05.03.2025
bu6mmoreka [IOK
48 KJIacCaMH HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCIMHEHUI
49 O06001IeHNE U CUCTEMATH3ALIHS 11.03.2025 bubnmoreka IIOK
3HaAHUU https://m.edsoo.ru/00ad9cb2
KonrponsHast pabora Ne3 o reme 12.03.2025
" bubmuoteka [IOK
50 OcCHOBHBIE KJIaCChl HEOPTaHNYECKUX

coequHeHni"

https://m.edsoo.ru/00ad9ela
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IlepBbie MONBITKY KIACCUPUKALIIN 18.03.2025
51 XAMHUYCCKHX 31eMeHTOB. [TonsaTue o bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[Tepuoauueckuii 3aK0H U 19.03.2025
59 [Tepuonnueckas cucrema Bu6mmoreka [JOK
XUMHYECKUX 351eMeHToB [I. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuoanl, IPYIIILL, HOATPYIIIEL 01.04.2025 bubmmorexa [OK
PHOIBL, TPYIHIEL HOATPYH https://m.edsoo.ru/00ada52¢c
54 Crpoenne aromoB. COCTaB aTOMHBIX 02.04.2025 bubaunoreka [IOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK 08.04.2025
. bu6mmoteka [IOK
55 aToOMOB 3JIeMeHTOB [lepuognyeckoit
https://m.edso0.ru/00ada6bc
cuctemsl . 1. Menaeneena
XapakTepucTUKa XMMUYECKOTO 09.04.2025
56 3JIEMEHTA MO €r0 MOJ0XKEHHUIO B bubmuorexa [JOK
[Tepuonnueckon cucreme /l. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyueckoro 3akoHa 15.04.2025
57 JUIS Pa3BUTHS HayKU U IPAaKTUKH. /1. bu6numoreka [LIOK
N. MenneneeB — y4€HbIN, egaror u https://m.edsoo.ru/00ada96e
TpakIaHIH
PesepBHslii ypok. O60011eHE 1 16.04.2025
P P N bubmuoteka [IOK
58 cUcTeMaTHu3alus 3HaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paborta
22.04.2025 Bbu6nmmoreka [JOK
59 Honnas xumMudeckas CBI3b 5

https://m.edsoo.ru/00adac34
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DJIEeKTPOOTPHUIIATEIEHOCTh ATOMOB 23.04.2025 bubaunorexa [IOK
60 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HenoJsipHast 1 30.04.2025 Bubnunorexa [IIOK
XUMUYECKasl CBI3b https://m.edsoo.ru/00adaab8
06.05.2025 bubimoreka [IOK
62 CTenen okucieHis 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC 1 07.05.2025 bubimoreka IIOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTENTN U BOCCTAHOBUTEIIN 1 13:05.2025 bubmmorexa LOK
https://m.edsoo.ru/00adb076
KonrpossHast paborta Ne4 o Teme 14.05.2025
65 «Ctpoenue atoma. XUMHUECKas 1 bubnuoreka LIOK
cBs13b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas pabora
66 KoBasneHTHas moJisipHast XAMHYECKas 1 20.05.2025 bubnunoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
PesepaHsiii ypok. O600IICHHE 1 21.05.2025
67 CHCTEMATHU3AINs 3HAHUI IO TEME 1 bu6mmorexa [IOK
«Ctpoenue aroma. XuMHUECKas https://m.edsoo.ru/00ad9cb2
CBSI3b»
OBHIEE KOJIMYECTBO YACOB ITO 67

[TPOI'PAMME
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9 KJIACC

KonuyectBo yacos DJIeKTPOHHBIE
Ne Mara nudposbie
Tema ypoka KonTpouabnsbie | IlpakTuyeckue
n/m Bcero u3ydyeHusi | oOpa3zoBaTebHbIE
padoTsbI padoTsbI
pecypchbl

[Tepuonnueckuii 3aK0H. 03.09.2024

1 [Iepnonnueckas cucrema 1 bubnuorexa [LIOK
XUMHYECKHUX 371eMeHTOB []. U. https://m.edsoo.ru/00adb59e
MengeneeBa
3aKOHOMEPHOCTH B I3MEHEHHUHU 04.09.2024

2 CBOMCTB XUMHUYECKUX 3JIEMEHTOB 1 bubmmorexa LIOK

i https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX NMEPUOJIOB

3 Knaccudukaiys 1 HOMEHKIATypa 1 10.09.2024 bubnmoreka ITOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMHUECKOM CBA3U U THIIBI 1 11.09.2024 bubmmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbact
KonTponbnas padorta Nel o reme 17.09.2024

5 «IToBTOpeHue u yriybiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3zesioB Kypca 8
KJ1acca»

6 Kitaccugukarust XAMHYeCKUX 1 18.09.2024 bu6mmoreka [TOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUECKOM 24.09.2024

7 eaxiuu. [ToHATHE O TOMOT€HHBIX U 1 bubmmorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
reTEPOreHHBIX PEAKIIHAX

g [ToHsATHE 0 XUMHYECKOM 1 25.09.2024 bubmuoreka [IOK
paBHOBecuH. DAKTOPHI, BIUSIONIUE https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYECKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIC 01.10.2024 bubmmoreka [LIOK
peakuuun https://m.edsoo.ru/00adcade
Teopust 37eKTPOTUTHYCCKON 02.10.2024
10 nccouranuu. CUIIbHBIC M C1a0bIe bubmorexa HOK
A HHaTHH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 VoHHBIEC YPaBHEHUS PEAKIINi 08.10.2024 buGnnorexa LIOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U 09.10.2024
12 OCHOBAHMH B CBETE MPECTABICHUI bubnnoreka [IOK
00 JIEKTPOIUTUICCKON https://m.edso0.ru/00add5d8
JTUCCOLIAAITAN
XUMU4YeCKHe CBOMCTBA COJICH B 15.10.2024
13 CBETE MPEJICTaBICHUMA 00 bubmorexa HOK
P N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON UCCOLUAITIH
14 [ToHSTHE O THAPOIH3E CoNeit 16102024 bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O0600LIEHNE U CUCTEMATH3ALHS 22.10.2024 bubmuoreka [IOK
3HAaHUM https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1. 23.10.2024
16 «PemieHne sKkCriepuMeHTaIbHBIX bubmmorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHas padora Ne2 mo teme 05.11.2024
17 «INEKTPOIUTHYECKAS bu6mmoreka [IOK

nucconuanys. XuMHYECKHUE
pEeaKIK B paCTBOPaX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepHUCTHUKA TaJIOTCHOB.

06.11.2024

bu6mmoreka [IOK

18 XuUMHUYEeCKrEe CBOMCTBA HA PUMEPE
PUMED https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoj. CoJisiHas KHCII0Ta, 12.11.2024
19 XHUMHAYECKHE CBOMCTBA, TIOJyYCHHE bubmmorexa [IOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas pabora Ne 2 o teme 13.11.2024
20 «[lony4yeHue CoNSTHON KMCIOThI bubmorexa HOK
YHCHIE CoT ’ https:/m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Bbruunciienus mo ypaBHEHUsIM 19.11.2024
. bubnuorexa [JOK
21 XUMHYCCKHUX PEAKIUH, €CIT OTHH
https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B U30bITKE
29 OO0111ast XapaKTEPUCTHKA DIIEMEHTOB 20.11.2024 bubmunoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJmOTponHHe MO)II/I(i)I/IKaHI/II/I CEpBhI. 26.11.2024
23 Haxoxnenue cepbl u eé bubmuoreka [LIOK
COEMHEHHI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOWCTBA CEPBI
CepoBoopo, CTPOEHHE, 27.11.2024
24 (I)I/II;I/ILICCKII/:C u XI/IS[I/I‘{CCKI/IC bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOWCTBA
Oxcuppl cepel. CepHas KUCIIOTA, 03.12.2024
25 (du3HYeCKre U XUMHUICCKHE bubmorexa TIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIiH, JICHKAIIHE B 04.12.2024
%6 OCHOBE TMPOMBIIIJIEHHOTO CIoco0a bubnmnoreka [IOK

IIOJIy4YEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arps3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen Cpeabl
COEIMHEHUSIMH CEpBI

27 Bbrurciienne MaccoBoii 10m 10.12.2024 bubmunoreka [IOK
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA YIIEMEHTOB 11.12.2024
VA-rpynmsl. A3oT,

28 acm po}::ri aHCHHE B IPUPOJIC bubnmorexa LIOK
pacnpoctp PUpOZE, https://m.edsoo.ru/00adeeab
busnvecKrue U XUMUYECKHE
CBOMCTBA
AMMuak, ero ¢puznueckue u 17.12.2024

29 XMUMHAYECKHE CBOMCTBA, OJTYYCHNE bubmmorexa [IOK

’ https://m.edsoo.ru/00adf004
Y TIPUMCHCHHUE
[TpakTryeckas pabora Ne 3 o Teme 18.12.2024
30 «[lomydyeHrne aMmmMHuaKa, H3ydeHUe bubmmorexa [IOK
T > 1Y https:/m.eds00.ru/00adf180
€ro CBOMCTBY»

31 A30THas KUCI0Ta, €€ PU3NIECKHe U 24.12.2024 bubnmoreka ITOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHne HUTPATOB U COJIEH 25.12.2024
aAMMOHHUSI B Ka4€CTBE MUHEPATbHBIX

32 T0OpeHnil. XMMHUYECKOE bubnmorexa [OK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHHUSIMH a30Ta
docdop. Oxeun pocdopa (V) u 14.01.2025

33 bochopHas kuciota, pusnuecKue u bubamorexa [OK

. https://m.eds00.ru/00adf68a
XMUMHAYECKHE CBOWCTBA, MOJyUCHHE
34 Hcnons3oBanue Gpocdaros B 15.01.2025 bubauroreka ITOK

Ka4u€CTBC MUHCPATIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHue
MPUPOIHOM cpenbl hocharamu

VYrnepona, pacipocTpaHEeHUE B 21.01.2025
35 npupoje, Gu3nIecKue u bubmorexa HOK
’ N https://m.edsoo.ru/00adfd9c
XAMUYECKHE CBOMCTBA
Oxkcuipl yriiepona, ux Gu3ndecKue 22.01.2025
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE ITPOOIEMBI bubmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTIIEpoaa
(V)
37 VronsHas KHCIOTA B €€ COIn 28.01.2025 bubmorexa LOK
https://m.edso00.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o reme 29.01.2025
38 "[losrydeHue yrieKuciioro rasa. bubmuoreka [LIOK
KauectBennas peakus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
[TepBoHayanbHbIE TOHATHS 00 04.02.2025
39 OpraHHYECKHUX BeIeCTBaX KaK O bubmorexa HOK
p https://m.edso0.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
40 KpeMHMii 1 ero coeanHeHus 05.02.2025 bubmorexa [JOK
p s https://m.edsoo.ru/00ae080a
[TpakTuaeckas padorta No 5. 11.02.2025
41 Pemenne sxcniepruMeHTaIbHbBIX bubmuotexa [LIOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae0bf?2
HEMETAIUIBI ¥ UX COETUHEHM
KonrpomnbHast pabora Ne3 mo teme 12.02.2025
. bubmuorexa [IOK
42 «BaxkHewIme HeMeTauIbl U UX

COCIUHCHUA»

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



https://m.edsoo.ru/00adfd9c
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DIIEMEHTOB —
MeTau10B. MeTaiuindeckast CBSI3b U

18.02.2025

bu6mmoteka [IOK

43
MeTaJUIM4eCcKask KpUCTaUIndecKas https://m.edsoo.ru/00ae103e
pemérka. @u3ndyeckue CBOMCTBA
METAJLJIOB
XUMHYECKHE CBOMCTBA METAILIIOB. 19.02.2025
44 DIEKTPOXUMHUUECKUI DAL buGnnorexa LIOK
p . p https://m.edsoo0.ru/00ae1156
HaIPSHKCHUH METaIIJIOB
OO6m1re cocoObI MOTyYSHHS 25.02.2025
MeTaoB. CiutaBel. BeryuciieHus
45 10 YPAaBHEHUSIM XUMHUYECKUX bubnnorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKIuii, eCliu OJJMH U3 PEarcHTOB
COJICP)KUT MPUMECH
46 [ToHsTHE O KOPPO3UH METAIIIOB 26.02.2025 bubmorexa LHOK
PP https://m.edso0.ru/00ae1278
04.03.2025 bubmuorexa [JOK
47 €JI0YHBIE METaJIIbI
= https://m.edsoo.ru/00ae14b2
48 OKCHU/IBI M THIPOKCHU/IBI HATPHS U 05.03.2025 bubmmorexa ITOK
KaJIns https://m.edsoo.ru/00ae14b2
49 [len0uHO3eMENbHBIE METAILIIBI — 11.03.2025 bubmmoreka ITOK
KaJIbIUU 1 MarHui https://m.edsoo.ru/00ae15e8
50 BaxkHelre CoeIMHCHUS KaTbIUS 12.03.2025 bubmmorexa [IOK
A a https://m.edsoo.ru/00ae15e8
51 O0001IeHre U CUCTEMaTH3alHs 18.03.2025
3HAHUU
52 XKEcTKOCTh BOMBI M CIIOCOOBI €8 19.03.2025 bubaunoreka IIOK

yCTpaHEeHUs

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme 01.04.2025
53 "YKEcTKOCTL BOABI I METOMEI €6 bubnmorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
02.04.2025 bubnuorexa [JOK
54 AnroMUHUN
https://m.edsoo.ru/00aelc64
55 AwmdoTepHbIe CBOWCTBA OKCH/IA U 08.04.2025 bubmmorexa LIOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
09.04.2025 bubnnoreka [IOK
56 Keneszo i
https://m.edsoo.ru/00ae1d86
57 OKCHIBI, THAPOKCHJIBI M COJTH 15.04.2025 bubmunoreka [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CUCTEMATU3ALIHS 16.04.2025
3HaAHUU
[MpakTrueckas padora Ne 7. 22.04.2025
59 Pemenne sxcniepruMeHTaIbHbIX bubnuoreka [LIOK
3a7a4 1o reme «Baxueinue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
Bbruucnienus no ypaBHeHUsIM 23.04.2025
XUMHUYECKUX PEaKIIUii, €CIId OJIUH
60 U3 PEareHToB JIaH B N30BITKE WIIN bu6mmoreka [IOK
COZEPKUT TpUMecH. Boruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJIM BBIXOJ[a MPOAYKTa
peaxium
61 O0001IeH1E H CHCTEMATHU3aIIH 30.04.2025
3HaAHUU
KonrtponsHas padora Ne4 o teme 06.05.2025
62 «Baxuennme MeTamibl U UX

COCIAUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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63 BeiectBa u Marepuaiisi B 1 07.05.2025 bubmunoreka [IOK
IIOBCEIHEBHOM KU3HHU 4YEIJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arps3HEHHIE 1 13.05.2025 bubmunoreka [IOK
OKpPY’Karollen Cpebl https://m.edso0.ru/00ae4270
65 PoJib XMIMUH B PELIIEHUH 1 14.05.2025 bubmunoreka [IOK
AKOJIOTUYECKUX MPOoOIIEM https://m.edso0.ru/00ae4270
66 Pe3sepBHbIii ypok. O600IIEHHE 1 1 20.05.2025 bubmunoreka [IOK
CUCTEeMaTHU3als 3HAaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBusiii ypok. O6001ICHIE U 1 21.05.2025 bubmmorexa [TOK
CUCTEMaTU3alus 3HAaHUN https://m.edsoo.ru/00adb33c
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