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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMUMHU Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MTPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHMsl, IPEICTABIEHHbBIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepanbHO pabouell Mporpammbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUU MPEeTogaBaHusl yaeOHOro mpeamera « XuMus»
B 00pa3oBaTeNbHbIX opraHu3anusx Poccuiickoit denepannu.

[Iporpamma mo xumMuM Aa€T MPEACTABICHHE O LENAX, OOIlIeld CcTpaTeruu
oOydeHHMsl, BOCHUTAHHS W Pa3BUTHS OOYyYalOUIMXCS CpPEICTBAMH y4eOHOro
npenMera, YCTaHABJIMBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpesielieHue €ro Mo KjaccaM M CTPYKTYPUPOBAaHHE T10
pazzienaM W TeMaM NporpaMMbl IO XHMHH, OIpEeiseT KOJIUYECTBEHHbIC U
KaueCTBCHHBIC XapaKTEePUCTUKHU COJIepKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYEHHUS] XUMHUU C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOTO  TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH TpeaMera  Jyis
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTelbHOMN
IporpaMMbl HA YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHusl, a Takke TpeOOBaHUN K
pesynbrataM 00y4YeHHUs] XUMUU Ha YPOBHE IIeJiel U3yueHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENbHON NI€ATEbHOCTH OO0YyYalolerocs IO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XUMHH CIYXXUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeCTaBICHUN O MaTEpPHATbHOM €IWHCTBE MHPA, BAXKHYIO
poiib UrparoT GopMHUpyEeMble XHMHEH MPEACTABICHHUS O B3aUMONPEBPAICHUIX
HHEPrurd M 00 SBONIONMU BEUIECTB B MPUPOJE, O MyTAX PEIICHUS TIIOO0ATbHBIX
npoOJjieM YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, JHEPIETHUYCCKOM,
MUIIEBOM U 3KOJOTMYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHEHMUS.

N3ydenue xumun:

CIIOCOOCTBYET  peanm3alid  BO3MOXHOCTEM  JUIsl  CaMOpa3BUTHUS U
dbopMupoBaHUS KYJIbTYpPbI JHYHOCTH, €€ 001Iel U PYHKIITMOHATIBHON TPaMOTHOCTH;
BHOCUT BKJIaJd B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEN
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIbHONW Y4eOHOW  JIESITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK M B MPOPECCUOHATBHON JCSITEIBHOCTH; 3HAKOMHT CO
cnenupUKOd HAyYHOTO MBIIIICHHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3TJIA/a HA
€UHCTBO NPHUPOJLI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B
dbopmMupoBaHuU €CTECTBEHHO--HAyYHOU TPaMOTHOCTH oOy4aronmxcs;



CIoCcOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHbBIM
3HaHMSIM, K TMPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBiieHUs B OOY4YEHHMM XMMHUHU OO€CIEeUMBAIOTCS CHEeUU(UKOI
colepKaHusl ~ y4eOHOTro  MpeaMeTra, KOTOPbIA  SIBJISIETCS  MeNaroruyecku
aJanTUPOBAaHHBIM OTpaXkeHHWEM 0a30BOM HAYKU XMMHUU Ha ONpPEAeIEHHOM dTane eé
pa3BUTHUSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs OPUEHTHPOBAH HA
OCBOEHHE OOYYaIOMIMMHCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHMYeCKOM XMMHM W HEKOTOPBIX OTACJbHBIX 3HAYUMBIX TOHSTHIM
OpraHNYeCcKOM XUMUU.

CtpykTypa coiepkaHus NpOrpaMMbl MO0 XUMHUU cPOpMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxona k e€¢ mzydeHuto. CopepixaHue CKIAJbIBAETCS M3 CHCTEMBbI
MNOHSITUM O XUMUYECKOM AJIEMEHTE M BEIIECTBE U CUCTEMbI TIOHSATHI O XUMUYECKOMN
peakuuu. OO0e AT CUCTEMBbl CTPYKTYPHO OpPTaHU30BAaHbl 1O TMPUHLHUITY
MOCJIEIOBATENILHOTO PAa3BUTHUSl 3HAHUN HA OCHOBE TEOPETUYECKUX IMPEIACTABICHUIM
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHUS KaK OCHOBBI BCCTO CCTCCTBO3HAHUAA

- [lepnoguueckoro 3akona JI. 1. MeHneneeBa Kkak OCHOBHOTI'O 3aKOHA

- YUCHUA O CTPOCHHUU aTOMaA U XUMHUYECKOU CBA3U,

- peACTaBICHUN 00 SJIEKTPOIUTHYCCKON JTUCCOIMAIIMUA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHHS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJTHOTO
YPOBHS K JIPyromMy, BBITIONHSS GYHKIUU OOBSICHEHUS M MPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHHS] U TOTYYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TO XHUMHH  CIHOCOOCTBYEeT  (HOPMHUPOBAHHIO
MPEJCTABICHUS] O XUMUYECKOW COCTABIIAIOIIECH HAYYHOW KapTHHBI MUPA B JIOTHKE
e€ CHCTEeMHOHl MpUPOJbl, LIEHHOCTHOIO OTHOUIEHHWS K HAyYHOMY 3HAHUIO U
MEeTOoJaM TO3HaHMs B Hayke. M3ydeHWe XUMHM MPOUCXOJIUT C MPUBICUYEHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUp,
«buonorus. 57 knacce» u «du3nka. / Kiacey.

[Ipy w3ydYeHHH XUMHUM TPOUCXOTUT (OPMHPOBAHWE 3HAHUNW OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEIbHOCTU YEJIOBeKa M KaK OJIHOIO0 W3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.



3amaya y4eOHOro mnpeaMera COCTOMT B (DOPMUPOBAHUM CUCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM,
JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKu, B
NpUOOIIEHMM K Hay4YHbIM METOJlaM TNO3HAaHUS NpPHU U3YYEHUH BEIIECTB U
XUMHYECKUX peakiuil, B (OpMUPOBAHUM U PA3BUTHUU MO3HABATENbHBIX YMEHUH U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATENBbHOM M Yy4eOHO-UCCIEeN0BATEIbCKON
JEeSTENbHOCTH, OCBOEGHHMM NpaBWJI 0€30MacHOro oOpalieHus C BELEeCTBAMU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3ydyeHUu XUMUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs Ba)KHOE
3HauYEHUE MPUOOPENI TaKKe 11e1, KaK:

- dbopMupoBaHUE WHTEUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOU K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CaMOCTOSTEILHOMY MPUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

- HAIPaBJIEHHOCTh OOY4YEeHHS Ha CHUCTEMAaTHYECKOE TMPHUOOIIEHNE
0o0ydJaromuxcss K CaMOCTOATENIbHOW IT03HABAaTEIbHOW JCSATEIbHOCTH, HAyYHBIM
MeToJaM TMO3HaHUsS, (POPMUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU,

- oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOITUX IPUOOPETEHUIO
oOydJaromMMHCS  ONbITa  PAa3HOOOpPA3HOW  NESITENbHOCTH,  TO3HAHUS U
CaMOTIO3HAaHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIMH), HMEIOIINX
YHUBEPCAJIIbHOE 3HaYEHUE JJI PA3INYHBIX BUJOB JCSITEIILHOCTH;

- dbopmupoBanue o01IeH (QYHKIIMOHATLHOW M €CTeCTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM YHCIIE YMEHHUH OOBACHATL W OICHUBATH SBJICHUS
OKPYKaIOIIEro MHUpa, MCIOJb3Yys 3HAHUS W OIbIT, MOJYYEHHbIC MPU H3YUYCHUHU
XUMUH, TPUMEHATh WX TPU pEIIeHWH MpoOJeM B TOBCEAHEBHOW JKHM3HU H
TPYZAOBOU AEATEIBHOCTH;

- dbopMupoBaHue y OOydYaOMIMXCA TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHUU IS BBIPAaOOTKH SKOJOTHYECKU
11eJIeCO00pa3HOTO TOBEJAEHUSI B OBITY W TPYIOBON NEATEIBHOCTH B IENAX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHON CPEBI;

- pa3BHUTHE MOTUBAIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U
CAMOBOCTIMTAHWIO HA OCHOBE YCBOCHHUS  OOIIEUETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(DWIIS W HANPABICHHOCTH NAbHEUIIIETO
o0yJeHUsI.

OOmiee YWCIO 4YacOB, OTBEACHHBIX [JISI W3YYCHHS XHMHH Ha YpPOBHE
OCHOBHOTO 0011ero oopa3zoBanusi, coctapisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC IlepBoHayaibHble XMMUYeCKHE MOHATHSA

IIpenmer xumuu. Ponp XMMuM B KU3HU 4YelnoBeKa. XUMHS B CUCTEME HAyK.
Tena wm BemecTtBa. PU3MYECKHME CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BeliecTs. [lonsAaTre 0 Meromax Mo3HaHUA B XUMHUMU. UHUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE dIeMEHTbl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CclI0kKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

XuMu4ueckas (l)OpMyJ'Ia. BaneHTHOCTh aTOMOB XMMHUUYECKHUX DJIEMEHTOB. 3aKOH
ITIOCTOAHCTBaA COCTaBa BCIIICCTB. OTtHocuTenbHAs atoMHas Macca. OTHOCUTEIbHAS
MOJICKYJISIpHAA Macca. MaccoBas J0JI1 XUMHNYCCKOI'O 3JICMCHTA B COCAMHCHHUU.

KonuuecTBo BCIICCTBA. Moub. Monpoaﬂ Macca. B3aumocss3b KOJIMYECCTBA,
MaCCbl M YHCJIAa CTPYKTYPHBIX CAWMHUIL BCHICCTBA. Pacuérel mo q)OpMyJ'IaM
XUMHYECKUX COGJII/IHCHI/Iﬁ.

du3nyecKkue U XUMMHUYECKUE SBJICHUA. XUMHYECKas peakuuAa nu eé IMPpHU3HAKU.
3aKoH COXpaHCHHUA MACChI BCIICCTB. XUMHUYECKHUE YpaBHCHUA. Knaccmpmcaum{
XUMHYCCKUX peaKHI/Iﬁ (COCI[I/IHGHI/ISI, Pa3I0KCHUA, 3aMCIICHNA, O6M€Ha).

Xumuueckuii IKcnepumeHm:. 3HAKOMCTBO C XHMHUYECKOW TIOCYJIOH,
npaBwiiaMu paboThl B jabopatopu U MpuéMamMu oOpalieHusl ¢ J1abopaTOPHBIM
o0opy/oBaHMEM, U3YYEeHHEC W ONUCaHWe (PU3NUECKUX CBOMCTB 0OpasIoB
HEOpPraHMYECKUX BEIIECTB, HaOMIOAeHUE (U3NUECKUX (TJIaBICHHE BOCKA, TastHUE
JbJa, paCTUPaHUE caxapa B CTYIIKE, KUIIEHUE W KOHAEHCALUs BOAbI) U XUMHUUYECKUX
(ropeHue cBeun, NPOKAIMBAHUE MEAHOW IPOBOJIOKH, B3aUMOJCICTBHE Mella C
KHCIIOTOW) SIBICHWM, HAOMIOJEHWEe ¥ OMNHCaHWEe MPHU3HAKOB MPOTEKAHHS
XUMUYECKUX PEeaKIuil (pa3ioKEeHHUE caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C
xjopunom Oapus, pasnoxkenue ruapokcuga wmeau (II) mpm  HarpeBanuw,
B3aMMoJielicTBHE keie3a ¢ pactBopoMm conmu menu (II), m3yuenume cmoco6GoB
pasfeneHus CMeceil: C TOMOIIbI0 MarHurta, (UIBTPOBAHME, BHITIAPUBAHUE,
TUCTWIIISANNSA, XpoMmatorpadusi, TMPOBEACHUE OYUCTKH TOBAPEHHOW  COJIH,
HAOJFOICHUE W OMUCAaHWE PEe3yJbTAaTOB MPOBEACHUS OMNBITA, WILTIOCTPUPYIOIMIETO
3aKOH COXPaHEHHS MacChl, CO3/JaHNE MOJIeJIel MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHelilue npeacTaBUuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopon — aneMeHT M mpocToe
BelecTBo. HaxoxkaeHue kucimopojga B Opupoae, (Pu3MUecKue W XUMHUYECKHE



cBoiictBa (peakiuu rtopeHus). Oxcunwl. Ilpumenenue kucnopoma. CrocoObl
MOJIYYEHHs] KHUCIIopoJa B JIa0OpaTopud M IPOMBIIUIEHHOCTH. KpyroBopoT
KHciopozaa B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoit »hdexT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKME peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — oamemMeHT M mpoctoe BewmecTtBo. HaxoxaeHnue Bomopona B
npupoae, (usMyeckue ¢ XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nosryyeHust. Kuciaortsl u conu.

Monsipabiii  00b€M  ra30B. Pacy€Thl 1O XUMHYECKUM  YpaBHEHHUSIM.

dusnueckue CBOMCTBA BOAbl. Bojga Kkak pacTBopuTenb. PacTBOpBL
HacplnieHHblE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BEllleCTBa B pacTBOpe. XUMHYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoze U B KU3HU 4eIoBeKa. KpyroBopoT BOJbI B IPHUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranmveckux coeauHeHuil. Oxcuabl. Knaccudpuxarms
OKCUJOB:  coyeoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aMdoTepHble) U
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusmdyeckue U XUMUYECKHE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcunoBanusi. Krnaccudukanuss oOCHOBaHUN: IIENOYM W HEPACTBOPUMBIE
ocHoBaHMsA. HoMmeHkiarypa ocHoBaHuil. dusznueckne U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukarusa kucinor. Homenknarypa kucior. @usudeckue u
XUMHYECKHUE CBOMCTBAa KHCIOT. Psan axtuBHoctH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenkiatypa comneid. ®u3nueckue 1 XMuMUYECKUEe CBOMCTBA COJICH.
[Tomyuenue comneil.
['eHeTnueckas CBA3b MEXKAY KJIIACCAMHU HEOPIaHUYECKUX COCUHECHUM.

Xumuueckuii IKcnepumenm:. KayeCTBEHHOE OIPEICICHUE COAECpPKAHUS
KHCJIOPOJIa B BO3JyXe, IOJy4YCHHE, COOMpaHHE, paclliO3HaBaHWE M H3YUYCHUC
CBOMCTB KHCJIOpOAa, HAOJIOJCHUE B3aMMOJCHCTBUS BEIIECTB C KHCIOPOJAOM U
YCJIOBUSI BO3SHUKHOBEHHUS M TMPEKpalleHWsi ropeHus (moxapa), 0O3HaAaKOMJICHHE C
oOpa3liaMi OKCHJIOB M OIIMCAaHUE HX CBOWCTB, IIOJyYeHHE, COOMpaHUE,
pacrmo3HaBaHUE€ M M3Y4YE€HHE CBOWCTB BojiopoAa (TOpeHHE), B3aUMOJICUCTBUE
Bojiopoaa ¢ okcugoM menu (II) (Bo3MOXXHO HMCIOJIB30BaHHUE BHUACOMATEPUAIIOB),
HaO0/IcHHe OOpas3IloB  BEMIECTB KOJWYECTBOM 1|  MOJIb, HCCIIECIOBAHHUE
OCOOCHHOCTEM  PacTBOPEHHS  BEIIECTB C  Pa3JIUYHOM  PACTBOPHUMOCTHIO,



IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MAacCOBOM [OJEH pPacTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBHE BOJbI C META/IaMU (HATPUEM U KalblieM) (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHUANIOB), MCCIEIOBaHUE OOpa3I0OB HEOPraHMYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB, HAOJIOJICHUE MU3MEHEHUS OKPACKH MHIUKATOPOB B
pacTBOpax KHUCJIOT U IIejoued, m3ydeHue B3aumojierictBusi okcunaa menu (I1) c
pacTBOPOM CEPHOM KHUCIOTHI, KUCIOT C METaUlaMH, PEaKUWH HEeUTpaau3aluu,
MOJy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJHOIO METAlIa JPYTUM U3
pacTBOpa COJIM, PELUICHHUE OSKCIEPUMEHTAIBHBIX 3a7ad I0 TeMme «Baxuenmue
KJIACChl HEOPTAHUYECKUX COCTUHEHUN.

HHepuoanuecknin 3axkoH u Ilepmoauyeckass cucTreMa XHMHYECKHX
iemenTtoB JI. U. MenngeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KJIacCU(PUKAIMKM XUMUYECKUX dJIeMeHTOB. [loHsTHe o
IPYIIax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMEIbHBIC METaJLIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIC OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /l.
N.  MenneneeBa.  Koporkomepuonnas W JUIMHHONEpUOIHAs  (OPMBI
[Tepnoguueckoit cuctembl xumuuyeckux 35eMeHToB . . Menaeneesa. [lepruoasl u
rpynmbl. OU3NYECKU CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOJA U TPYIIIbI
AJIIEMEHTA.

Crpoenue atomoB. CocTaB aTroMHBIX saep. M3oronbl. DnekTpoHsl. CTpoeHHe
ANEKTPOHHBIX  000J04eK aToMOB TMepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[Tepuonnueckoit cucremsl J[. M. MenaeneeBa. XapakTepuCTHKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsI paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METaJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IrpyIaM U Mepruoam.

3nauenue [lepuoauueckoro 3akoHa u [lepuognyeckoil CUCTEMbI XUMUUYECKUX
AJIEMEHTOB I pa3BUTUA Hayku U npaktukd. J[. M. MenneneeB — y4yéHbId U
rpakIaHUH.

Xumuueckass cBA3b. KoBasieHTHass (MOJsipHAs M HEMOJSIpHAsi) CBA3b.
DNEKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenenp  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucieHus: 1 BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm: W3ydeHUE OOpaA3IOB BEHICCTB METAJUIOB H
HEMETAJVIOB, B3aUMOJCHCTBHE THIAPOKCHAA IMHKA C pPacTBOpAMU KHCJIOT H



IETI0YEH, MPOBEACHUE ONBITOB, WILTIOCTPUPYIOMINX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIHLHBIX PEaKIuil (TOpeHue, peakiiuu pa3aoKeHUs, COSAUHEHNS ).

Mesxcnpeomemmnuwie ceasu

Peanuzamus MeXnpeaMEeTHBIX CBA3€M NpU HM3YYEHUHM XMMHUU B 8 Kjacce
OCYIIECTBIISIETCS 4Ye€pe3 MCIIOJIb30BaHUE KaK OOIIUX eCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U TOHSITUH, SBJISIIOIIUXCA CUCTEMHBIMH JIJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAyUHbIEC MOHITHUS: HAYYHBIH (akT, TUIOTE3a, TeOpHs,
3aKOH, aHalIW3, CHUHTE3, KIaccuduKalus, MNEePUOJUIYHOCTh, HAOJIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuKa: wmarepusi, aToMm, DOJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsj, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBa, ra3, (pu3nueckue BETUYUHBI, ¢IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEPaAIIbl, TOPHBIE TOPO/IbI, TOJIE3HbIE
MCKOTae€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemnecTBO M XMMHUYeCKasl peaKkuust

Ilepuognueckuii 3axoH. [lepuoauueckas cucteMa XUMHUYECKUX dJIEMEHTOB [1.
. MengeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KalMsl, KaJIbLUI U HX
COEIMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM »3JeMeHTOB B Ilepuogunueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHYECKON CBSI3U. THUIBI KPUCTAIMUECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAIIMYECKOW PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHHMYECKHX BEHIECTB. XHUMHUYECKHUE
CBOMCTBAa BEIIECTB, OTHOCSAIIMXCS K pa3IM4YHBIM KJlaccaM HEOPTraHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanums XuMAYeCKUX peakivii 0 Pa3IMYHBIM MTPU3HAKaM (10 YUCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TemioBoMy 3(ddekry, Mo
M3MEHEHUIO CTENEHEW OKHMCIICHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajiu3aTopa). JK30- U dHAOTEPMUUYECKHE PEAKIUU, TEPMOXUMHUECKUE
YpaBHEHUS.

[lonsitTue o ckopocty Xxumudeckoud peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusx. [IoHsITHE O TOMOTEHHBIX U T€TEPOTSHHBIX
peakuusx. [lonstue o karanuze. llonsatre o xumuyeckom paBHoBecuu. MakTopsl,



BIUSIOIIME Ha CKOPOCTh XMMHYECKOM pEaKkIUuu U TMOJIOKEHHE XUMHYECKOTO
paBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEIBLHBIC  PEaKIMHM,  DJEKTPOHHBIA  OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTENFHOM  PEaKIIHH. CocraBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTEILHBIX ~ pPEaKIUid C  HMCIOJIB30BAaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUUECKON TUCCOLUALIMHU. DINEKTPOJIUTH U HEANEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHu3M JIHUCCOIMALIMM BEMIECTB C PA3JIUYHBIMU BUJIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oomeHa. Y ciaoBus NMPOTEKAHUS PEAKIUA MOHHOTO 0OMEHa,
MOJIHBIE W COKpAalI€HHbIE MOHHBIC YpaBHEHMS peakuuil. CBOHCTBAa KHUCIOT,
OCHOBaHMUW W COJIeM B CBeTE€ TNPEACTaBICHUU 00 DIEKTPOTUTUUYECKOU
nucconanuu. KauecTBeHHbIe peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHUE C MOJICIISIMA KPUCTAJUTMYECKUX
pPEmETOK HEOPraHMYEeCKUX BEIIECTB — METaUIOB M HeMeTauioB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJOpUJa HaTpusl), HCCIEAOBaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKOHW pEakluu OT BO3JCUCTBUS Pa3IMUHBIX  (PAKTOPOB,
UCCJIEOBAaHUE IIEKTPONPOBOIHOCTH PACTBOPOB BEUIECTB, MPOLECCa TUCCOLMAIUN
KHUCJIOT, WIeJoYed U cojed (BO3MOKHO MCIIOJIb30BAHHE BHUJIEO0 MATEpPUAIIOB),
IPOBEJAECHUE OIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKHA TPOTEKAHUS PEAKIIMIT HOHHOTO
oOMeHa (oOpa3oBaHHE OCaJKa, BBIJCICHHE Ta3a, 0O0pa3oBaHHME BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIUl
(ropeHue, peakuuu pas3liokKEHHUs, COEAUHEHUs), paclOo3HABAHHE HEOPraHHMYECKUX
BEIIECTB C I[OMONIIbIO KAUYECTBEHHBIX pEaKUUMid HAa  HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMeTaJibl 1 UX COeIMHEHUSA

OO6mrast xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue M (PU3MYecKre CBOWCTBA MPOCTHIX
BEIIECTB — TAJON€HOB. XHMHUYECKHME CBOMCTBA Ha [pUMEpe  XJopa
(B3aumoneiicTBUE C MeTalulaMy, HEMeTalllaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsHass KHUCJIOTAa, XMMUYECKHWE CBOWCTBA, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa U XJIOpPOBOAOpPOJAa HAa OpPraHu3M uesoBeka. BakHelue XJIOpuUIbl U UX
HaXOXJCHHUE B IPUPOJE.

O6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTpOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne W (U3UUECKHE CBOWCTBA
MPOCTHIX BEMIECTB — KHUCIOPOJA M CePbl. AJNTIOTPOITHBIE MOAN(PUKAIINHA KHCIOPOAA
U cepbl. XUMHUecKue CBOMCTBa cepbl. CepoBOAOPOA, CTPOCHUE, PUBHUECKUE U



XUMUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NMPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucinora, Qusnueckue ¢ XUMUYECKHE CBoicTBa (oOmue Kak
MpEeACTaBUTENs KJlacca KHUCIOT M crneurduueckue). XUMUYECKUE PEAKIUH,
JeXalllie B OCHOBE IMPOMBIIIJIEHHOTO CrMoco0a MOJYyYeHHsS] CEPHOM KHUCIOTHI.
IIpumenenune cepHor KUcIoThl. CoM CEPHOM KHMCIIOThI, KAUECTBEHHASI PEAKLIMs HA
cynbdar-uoH. HaxoxxneHue cepbl U €€ COCAMHEHUW B TPHUPOJE. XHUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpefpl COeAMHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOmrast xapakTepucTtuka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTCIICHU OKHUCIICHHS. A30T, paclpocTpaHEHUE B MPHUPOJIE,
dusnueckre U XUMHUECKUe cBoicTBA. KpyroBopot a3ora B mpupojae. AMMHUakK, ero
duznUecKkre 1 XUMUYCCKHUE CBOMCTBA, MOJIyYeHUE U MpuMeHeHne. CoJin aMMOHWSI,
X QU3NYECKHE U XUMUYCCKUE CBOMCTBA, MpuMeHeHue. KaduecTBeHHAs peakiys Ha
WOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ IMONy4YeHUE, (PU3NYSCKUEC W XHUMHUYCCKHE
cBoiicTBa (0OmIME Kak TMPEICTAaBUTENA Kilacca KHCIOT M CHEIU(pUICCKHE).
Hcnonbp3oBaHue HHUTPATOB M COJICH aMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
yioOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYIKAIOIICH CPeibl COSTUHECHUSIMHU a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa, IMOYBBI M BOJ0EMOB). Docdop,
aiorpornHbie Moaudukamuu dochopa, PU3NIECKHE W XUMHUYECKHUE CBOWCTBA.
Oxcup docdopa (V) u hochopHas kuciora, GU3NIECKUE U XUMUUECKHE CBOWCTBA,
nonydyeHue. Mcmonb3oBanne ¢pocdaToB B KaueCTBE MUHEPATHHBIX YIAOOPEHUH.

O6mast xapakrepuctuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCJIEHUA.  YTJIepol,  aJUIOTPOIHBIE
Monu(UKalMK, pPACHpPOCTpAaHEHHE B TPUPOAE, GU3HUECKHE W XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B mpupoae. OKcuubl yriaepoaa, ux
duznueckre W XMMHUYECKHE CBOMCTBA, JEWCTBHE HA JKHUBBIE OPraHU3MBI,
MOJIYYCHHE W TPUMEHEHHE. DKOJOTHYECKHE TPOOJIEMBbI, CBS3aHHBIE C OKCHUIIOM
yraepoma (IV), rumoresa r17100anbHOTO TOTEIUICHUS KIUMaTa, IapHUKOBBIMA
addekr. YronpHas KUcIoTa U €€ coiu, X (PU3NYSCKHEe U XUMHUYECKUE CBOMCTRA,
nmojlyueHne u TmpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHbIC TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHECHHSIX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TAHOJI, TJIMLEPUH, YKCYCHasl KUCJIOTA).
[IpuponHble HMCTOYHHMKK YTJIEBOAOPOAOB (Yyrojb, NPUPOAHBIM Ta3, HEPTH),
MPOAYKTHl UX MepepaOOTKu (OEH3MH), X POJb B OBITY UM MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOJIOrMYECKN Ba)KHBIX BEILIECTBAX: KUPaAX, O€IKax, yrieBoIax — U UX



poinM B OKM3HM 4YeJOBeKa. MarepualibHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTMHEHUI.

KpemHuuii, ero ¢usmueckue M XHUMHUYECKHE CBOICTBa, MOJYYEHUE U
npumenenne. CoenuHeHus: KpemHusi B mnpupojge. OOmume mnpeacraBieHus o0
okcune kpemHus (IV) u xkpemHueBoil kucnote. CUIIMKAThI, UX UCIOJI30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHeIe CTpOuTeIbHbIE MaTepHUallbl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobGraeMbl 0e30macHOTO MCIOJIb30BAHMS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit  IKcnepumenm:  U3ydeHue oOpaslloOB  HEOPTaHUYECKHUX
BEILECTB, CBOWCTB COJSHOM KHUCJIOTBI, IPOBEJCHUE KAYECTBEHHBIX PEAKUMNA Ha
XJIOPUJI-MOHBI U HAOJIOJIEHUE MPHU3HAKOB MX MPOTEKAHHUS, OMBITHI, OTpa)Karouue
¢u3znueckre U XMMHUYECKHE CBOMCTBA TaJlOT€HOB M UX COEAMHEHHH (BO3MOMXHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMJIEHME C oOpa3laMH XJIOPHUIOB
(rajoreHu10B), 0O3HAKOMJIEHHE C 00pa3liaMu cephl U €€ COeAMHEHUSIMU (BO3ZMOMXKHO
UCIIOJIb30BaHUE BHAEOMAaTepHalioB), HaOOIeHHE Tpoliecca OOyriauBaHMs caxapa
noJ JACHUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOW KHCIOThI, U3YyYEHUE XUMHUUYECKUX
CBOICTB pa30aBiIeHHON CEpHOI KUCIOTHI, MPOBEJICHUE KAaueCTBEHHOW peakln Ha
Ccyib(GaTHOH U HaOMIOJEHUE NpHU3HAKa €€ TMPOTEKaHUs, O3HAKOMJIEHHE C
¢u3nyeckumMu cBoWcTBaMHU a3oTa, (ochopa W UX COEAUHEHUH (BO3MOMKHO
UCMOJb30BaHUE BHJAEOMATEpUANIOB), o0Opa3lamMu a30THBIX U (OCHOpHBIX
ynoOpeHuii, MojiyueHHne, coOupaHue, paclo3HaBaHUE M H3YYEHHE CBOMICTB
aMMHaKa, MpOBE/IeHNE KaUeCTBEHHBIX PEaKIMi Ha MOH aMMOHHUA U Qochar-uoH u
U3y4YCHHE IIPU3HAKOB HUX IPOTEKaHUs, B3aWMOJECHCTBHE KOHLEHTPUPOBAHHOMN
a30THOW KHCIOTBI C MEABbI (BO3MOYKHO MCIOJIB30BAaHHE BHJIEOMATEPHAIIOB),
U3y4yeHUEe MOJeNeld KpUCTAIUIMYECKUX pelEToK anmasza, rpadura, ¢ysiepeHa,
O3HAKOMJIEHME  C  MPOLECCOM  aJcopOLMM  pacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOWCTBOM MpPOTHBOrasa, MOJy4deHHe, COOMpaHUE,
pacro3HaBaHWE M  H3YyYEHHME CBOWCTB  YIUVIEKMCIOIO rasa, IpPOBEICHUE
KayeCTBEHHBIX peakIuil Ha KapOOHAT U CHJIMKAT-UOHBI U U3yYCHHE NMPU3HAKOB UX
IIPOTEKAHMs, O3HAKOMJICHHE C NPOAYKIMEH CWIMKATHOM IPOMBIIIICHHOCTH,
pelieHne SKCIEPUMEHTANBHBIX 3a7ad 0 TeMe «BaxHenmme HeMeTaulbl U UX
COCIMHEHUSI.

MeTaJiibl 4 MX COeIMHEHUSA

OO0mas xapakTepUCTUKa XUMUYECKHX AJIEMEHTOB — METAJUIOB HA OCHOBaHHUH
nx nosioxkeHus B Ilepuognueckor cucteMe xumuueckux osnemeHtoB [l U.
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTaioB. Meraminyeckasi CBsI3b U
METAIMYECKAsT ~ KPUCTANIMYECKAass  PEIETKa.  OJNEKTPOXMMHUYECKHU  psif



HaIpspKeHU MeTaiioB. PU3NYecKre U XUMHUYECKHe CBOMCTBA MeTauioB. O6mue
crnocoObl MmoiyyeHus: MeTawioB. IIoHSATHE O KOpPpO3HHM METAJIOB, OCHOBHBIE
CcrocoObl 3aluUThl MX OT Koppo3uu. CruiaBbl (CTadb, YYTyH, AIOPATIOMUHHM,
OpoH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[IlemouHble MeTAIUIBL: MONOKEHUE B [leproguyeckoil cucteMe XMMUYECKHX
anemeHntoB JI. 1. MenpaeneeBa, CTpoO€HME MX aTOMOB, HAaXOXICHUE B IMPUPOJE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpust U Kaius). OKCUIbl U
TUAPOKCUABl HaTpusi W Kanusa. [IpuMeHeHue IIEeNOYHbIX METauIOB W HX
COCUHEHHM.

[IlemouHO3€MENbHBIE METAJUIBI MAarHuid W KaJbLMW: TIOJIOKEHHUE B
Ilepuonnueckon cucrteMe xuMmudeckux syemMeHToB J[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOJICHHE B Npupojae. PU3NUecKue U XUMHUYECKHE CBOMCTBA MarHus
U Kanpuus. Baxselnue coeauHeHMs Kanblus (OKCHUI, THAPOKCUI, COJIN).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

Anromunuii: nonoxeHue B [leppoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWEe B npupone. dusznueckue u
XUMHYECKUE CBOMCTBA altOMUHHUA. AMQOTEpHbIE CBOICTBA OKCHAA M THIPOKCUAA
AITFOMHHHSL.

XKeneso: nonoxenue B [lepuognyeckoid cucreMe XUMUYECKHX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHE aTOMa, HAXOXJEHHE B IMpupoje. Pu3NUecKue Hu
XAMUYeCKHe CBoMcTBa xene3a. Okcumubl, ruapokcuabl u conu xenesa (1) u xenesa
(IIT), wux cocrtaB, cBOWCTBA © TONyuYeHHE. XUMUYECKUII IKCHEPUMEHM .
O3HAaKOMJICHHE C 00pa3laMy METaJIOB U CIUIAaBOB, X (PU3MYECKUMH CBOWCTBAMH,
U3YUYEHUE PpE3yJIbTaTOB KOPPO3UH METALIOB (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), OCOOCHHOCTEHW B3aMMOJICUCTBUS OKCHA KaJNbIMs U HATPHUS C
BOAOW (BO3MOXHO HCIIOJIB30BaHUE BHUAEOMATEPHUANIOB), HMCCIEIOBAHUE CBOWCTB
KECTKOW BOMBI, IMpoOIEcca TOpPEeHUsl JKele3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJIEOMATEpPUAIOB), IPU3HAKOB NPOTEKAHUS KadeCTBEHHBIX
peaKkiuii Ha WMOHBI: MarHus, KaJblUs, allOMHHUSA, ITMHKA, xene3a (II) u xemesa
(III), megu (II), HaGnrogeHNE W OMUCAHUE TPOIECCOB OKPAINIMBAHUS TUIAMECHH
VMOHAMH HATpHsl, Kalus U Kajaplus (BO3MOYKHO HCIIOJIB30BAaHUE BUIEOMATEPHAIIOB),
UCClIeJIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHAA AQIIOMHUHUS U TUIAPOKCUIA
LIMHKA, pEUICHNE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHenmme MeTauibl U uX
COCIMHEHUSI.

XuMHSA U OKpY KaoUias cpeaa

BemecTtBa m marepuanbl B MOBCEJHEBHOW KW3HHU YEJIOBEKA. be3omacHoe
MCITI0JIb30BAaHUE BEIIECTB M XMMHUYECKHX peakuuil B ObITy. [lepBasg momoiupb mnpu
XUMHUYECKUX 0KOTaX U OTPABICHUAX.



XUMHUYECKOE 3arpsA3HEHHE OKpYXaroleld cpenpl (MpeAenbHas AOMycTHMas
KOHLEeHTpalus BeulecTs, aanee — [1IK). Ponb xumMumn B pelieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

U3ydeHure o0pa3loB MaTepHAJIOB (CTEKIIO, CIJIaBbl METAJJIOB, TOJIMMEPHbIE
MaTepHabl).

Mesrcnpeomemmuwie ceazu

Peanuzanust MeXNpeAMETHBIX CBS3€H NpU W3YyYEHUHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK W MOHSTHH, SBISIONIUXCS CUCTEMHBIMU JJII OTJAEIBHBIX MPEIMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mMe ecTecTBEHHO-HAyuYHbIe MOHATHUSA: HAy4YHBIA (DaKT, rUmoTes3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, Kiaccu(uKanus, MepUOJUYHOCTb, HAOII0EHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJEib, SBICHHUE, MAPHUKOBBIN
3 PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU]I,
U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUA 3apsill, MPOBOJIHUKH,
NOJYIPOBOAHUKH, JHUAJIEKTPUKHA, (POTOIIEMEHT, BEUIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, paCTBOP, paCTBOPUMOCTb, KPUCTAIIINYECKAS
pemérka, CriaBbl, (PU3MYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢dorocunres, abixaHue, Ouochepa, IKOCUCTEMA, MHUHEPAIbHBIC
yI0OpeHUsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIC MTOPOJIBI, TOJIE3HBIC
UCKOIIaeMbIE, TOTUIMBO, BOJHBIC pECYpCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS NPOrpaMMbl OCHOBHOTO OOWIEro
o0pa3oBaHus JOCTUTalOTCS B XO0J€ OOy4YeHUS XMMHUM B €IUHCTBE Yy4eOHOU H
BOCIIUTATENBHON JEATENBHOCTA B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU W JTYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU, HPUHSATHIMH B
o0miecTBe MpaBuIaMM M HOpPMamMHu IOBEAECHHUS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHSL U COLIMATIN3ALIUN O0yUYaOLIUXCS.

JIM4HOCTHBIE ~ pE3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarolmuxcs
PYKOBOJICTBOBATbCSI  CUCTEMOW  IO3UTHUBHBIX IEHHOCTHBIX OpUEHTAalUUd U
paclIMpeHre onbITa ASSTENHHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) DaTpuMOTHYeCKOr0 BOCHMTAHMS: I[ICHHOCTHOTO  OTHOILICHUA K
OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCIEIIHIO,
MOHUMAHUsI 3HAYCHUS XUMHUYECKOM HAayKu B JKM3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(POPMAIMEH O MEePEAOBbIX JTOCTIKCHUSIX U
OTKPBITHSIX MHUPOBOW M OTEUECTBEHHOM XMUMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHMIX 00 YCTpOWCTBE MHpa U 00IIECTBa; 2) IPa’KIAHCKOTI0 BOCTIMTAHMS S

NPEACTaBICHUS O COLUMAIBHBIX HOpPMAax M IMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4yeOHO-MCCIIEAOBATeILCKOM, TBOPYECKOW W JPYrUX  BHUOAX
JESTENHHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM MAESITENbHOCTH MPHU
BBITIOJTHEHUU Y4YE€OHBIX, TO3HABATENbHBIX 3aJ]a4, BBIMOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MMPOECKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOILlECC€ OTOM Y4eOHOW JesATENBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJCHUE M IIOCTYNKA CBOMX TOBApPUIIEH C MO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM MOCTYIIKOB;
3) LEHHOCTH HAYYHOr0 MO3HAHMS: MHUPOBO33PEHUYECKUE MPEACTABICHUS O
BEIIECTBE M XHMHUYECKOM PEAKLUHH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAYKH M COCTABISAIOLIME OCHOBY JUISI NMOHMMAaHWS CYHIHOCTH HAay4YHOU
KapTUHBl MHUpaA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHS
MPUPOABI, B3aUMOCBS3SIX YEJIIOBEKA C MNPUPOJHOM CpPENO, O POJIM XHMHUHU B
MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH; ITO3HABATEJIbHBIE MOTHBBI, HAIPABICHHBIC HA
MOJIYYCHHE HOBBIX 3HAHWA TI0O XUMHUH, HEOOXOAUMBIC JUIsi OOBSICHEHUS
HaOJII0/IaeMbIX MPOLECCOB U SBJICHUM, IMO3HABAaTEIbHOW, WH()OPMALMOHHOW U
YUTATEIBCKOW KYJbTYpbl, B TOM YHCJIE HaBBIKOB CAMOCTOSITEJILHON pabOThl C



yu4eOHBIMU TEKCTaMH, CIPAaBOYHON JHTEPATypOH, JOCTYMHBIMH TEXHUYECKUMU
cpeacTBaMu WHGOPMAIIMOHHBIX TEXHOJOTUN; HHTEpPEC K OOyYEeHHIO M MO3HAHUIO,
J0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaM0OOOpa30BaHUIO, MPOEKTHON
U MCCIIE0BATEIbCKOM JEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U
YPOBHsI 00yUYEHHUsI B aJbHEHUIIIEM;

4) dopmupoBaHHusl KYJbTYPbl 310POBbS: OCO3HAHHE IIEHHOCTU >KHU3HU,
OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY 3JI0POBbIO, YCTAHOBKM Ha 370pOBBIN 00pa3
KU3HHU, OCO3HAHUE MOCIEICTBUI U HEMPUATHUE BPEIHBIX MPUBBIUEK (YIIOTpEOIeHUs
aJKOTOJIsl, HApKOTUKOB, KYpEeHHs), HEOOXOJAUMOCTH COOJIOICHUS TPaBUI
0€30MacCHOCTU MPU OOPAIICHUU C XUMUYECKUMU BEIIECTBAMH B OBITY U peajbHOU
KU3HHU; 5) TPYAOBOr0 BOCHHUTAHUSI: HHTEPEC K MPAKTHYECKOMY H3YUYCHHIO
npodeccuii U TpyAa pPa3TUYHOTO pPOJia, YBAKEHHE K TPYyAy M pe3yjbTratam
TPYJIOBOM JIEATEIIBHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUW 10 XWUMHUM, OCO3HAHHBIM BBIOOP WHIAWBUIYAJIBHONH TpaeKTOPUU
POJIOJKEHUST 00pa30BaHUs C y4E€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMUU, 0O0IIIeCTBEHHBIX WHTEPECOB U OTpeOHOCTEH, yCHEITHON
npodeccroHaIbHON  JEATEIbBHOCTH UM Pa3BUTUS  HEOOXOJAMMBIX  YMEHHH,
TOTOBHOCTh aJalTHPOBATHCA B NMPOGECcCHOHATBHON cpefne; 6) IK0JOrm4ecKoro
BOCHUTAHMA: DKOJOTMYECKH IlesiecooOpa3HOe OTHOUIEHHWE K TMpUPOJE Kak
UCTOYHUKY U3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAaHMS, NOHUMAHHUE IIEHHOCTH
3I0pOBOTO M 0e30macHOro oOpas3a IKU3HHM, OTBETCTBEHHOE OTHOIIEHUE K
COOCTBEHHOMY (DU3MYECKOMY M TICUXMYECKOMY 3J0POBBIO, OCO3HAHWE ILIEHHOCTH
COOJIIOICHUS TPAaBHIT OE30ITaCHOTO TTOBEJICHHS MTPH pab0Te ¢ BEIIECTBAMH, a TAKKE
B CUTYallUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH; CTOCOOHOCTH NMPUMEHSATH
3HaHUS, MOJy4YaeMble NPU M3YUYEHUHM XMMUU, IJI PELICHHs 3a/1ad, CBSI3aHHBIX C
OKPY’KAIOIIEH MPUPOJHOM CpPENOM, IS TOBBIIMICHUS YPOBHS 3KOJOTHYECKOMN
KyJbTYPbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U MyTeu
UX PEIICHHs TIOCPEICTBOM METOJOB XUMHH, SKOJIOTUUYECKOTO MBIILUICHHS, YMEHUS
PYKOBOJICTBOBAaTbCSI UM B IIO3HABATEJIIbHOW, KOMMYHMKATUBHOM U COLMAIbHOU
MIPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B coctaBe MeranpeaqMETHBIX pE3YyJAbTaTOB BBIACISIOT 3HAYUMBIE JJIs
dbopMupOBaHUS MHPOBO33PEHHS OOIICHAy4YHBbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (PAKT, CUCTEMA, IPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOpbIe
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMEeTax M TO3BOJISIOT Ha
OCHOBE 3HaHWH W3 ATUX NPEIMETOB (POPMUPOBATH MPEACTABICHUE O IICIIOCTHOU
Hay4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHble yueOHbIC NEelcTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PEryJISTUBHBIE), KOTOpbIE OOecneunBaroT (PopMHUpOBAHUE



TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO YueOHOM
e TeTbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPcAJIbHbIE YueOHbIe elicTBus ba3oBbie

JIOTHYECKHUEe TeHCTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBIC] XMMHUYECKUX MOHITHH (BBIIEIATh UX XapaKTepHbIC
MPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTMMH TOHSTHUSIMH), UCHOJIb30BaTh
MOHATHUS JIJIs OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUMN, BEIOMPATh OCHOBAHUSA U
KpUTEPUU ISl KJacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIIUM,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUsI (MHIYKTUBHBIE, JICTYKTUBHBIC, 110 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKJTIOUEHUS, YMEHHE TPUMEHSTh B TIPOIIECCEe MTO3HAHUS TTOHSTHUS
(mpenMeTHBIE W  METanmpeJAMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
UCIIOJIb3YyEMbIE B XUMHUHU, MNPEeoOpa3oBBIBATH IIUPOKO MPUMEHSIEMbIE B XUMHU
MOJICJIbHBIC MPECTABICHUS] — XUMUYECKUH 3HAK (CMMBOJ 3JIEMEHTA), XUMUYecKas
dbopmyna M ypaBHEHHWE XHMHYECKOHW peakIMu — TpH PEIICHUH y4eOHO-
MO3HABATEIBHBIX 33/1a4, ¢ Y4€TOM ATHUX MOJICTBHBIX MPEICTABICHUIN BBISBISATH U
XapaKTepu30BaTh CYIIECTBEHHBbIE MPU3HAKH M3YYaeMbIX OOBEKTOB — XMMHUYECKHUX
BEIIECTB M XUMHUUYECKUX PEAKIUH, BBISBISATH OOLIME 3aKOHOMEPHOCTH, TPUUMHHO-
CJIEICTBEHHBIE CBSI3U U POTUBOPEYMS B U3y4YaEMbIX MTPOLECCAX U SBIICHUSIX.

Ba3oBnble ucciaeaoBaTe/LCKHe 1eHCTBUA .

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KA4YE€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJisi (POPMUPOBAHHS THIOTE3BI IIO
IPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUU; MPHOOPETEHHE OMbITAa MO
IUIAHUPOBAHUIO, OPraHU3allMd M TMPOBEJACHUI0 YYEHUYECKUX HKCIEPUMEHTOB,
yMeHHE HaOII0JaTh 3a XOJOM IIPOIECCa, CaMOCTOSATEIBHO IMPOTHO3UPOBAThH €T0
pe3yabTat, GopMyIupoBaTh 0000IIEHHS U BBIBOJBI IO Pe3yiIbTaTaM MPOBEIEHHOTO
OTIbITa, WCCIEIOBAaHUA, COCTaBIATh OTYET O TMpojenaHHoW pabote. PabGora ¢
uHopManmen:

yMEHHE BIOUpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH HH(HOPMAITHIO
Pa3TUYHBIX BUJOB M (HOPM MPECTABICHUS, MOTYyIaeMyI0 U3 Pa3HBIX NCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpPaBOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE MNPUMEHSATHh Pa3IUYHbIe METOAbl M 3alpOChl MPU MOHUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIHUX JIAHHBIX, HEOOXOIUMBIX JUIsl BBITIOJTHCHHS
y4eOHBIX U MO3HABATEJBHBIX 3a7a4 ONPEACTIEHHOr0 TUMa, NPUOOPETEHHUE OMbITa B
0o0JlacTU  UCIIOJIB30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTH,



OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAJIbHYIO (OpMY Mpe/ICTaBICHUS UH(OPMAIIUN U
WUTIOCTPUPOBATh pelllaeMble 3aJayd  HECIOXXHBIMH CXEMaMH, JuarpaMmMami,
apyrumu ¢opmamMu rpaduKd M UX KOMOWHALUSIMHU; YMEHHE HCIIOIb30BaTh U
aHANIM3UpPOBAaTh B IIpollecce Y4YeOHOM U HCCIEIOBATEIbCKOM JeATEeIbHOCTH
HH(pOpMAIINIO O BIUSHUM MPOMBIIIUICHHOCTH, CEIBCKOT0 XO3SIICTBA U TPAHCIOPTA
Ha COCTOSIHUE OKPY’KaloIllei MPUPOIHON Cpebl.

KoMMyHuKkaTHBHBIE YHUBEPCAIBHbIE Y4eOHbIE eiiCTBHS:

yMEHHUs 3aJlaBaTh BOIpPOCH (B Xojae jAuaigora W (WIM) IUCKYCCHUHU) IO
CyLIeCTBY  0OcyXkmaemMol  Tembl, (OpMyIupOBaTh CBOM  MNPEAJIOKEHUS
OTHOCHUTEJIbHO BBIMIOJIHEHUSI TPEJIOKEHHOW 3a/Jaud; YMEHHUS MPEeCTaBISITh
MOJIYydEHHBbIE  pe3yJIbTaThl TO3HABATEILHOW JIESATEIBHOCTH B  YCTHBIX U
NUCbMEHHBIX ~ TEKCTax; JieJaTh MPE3EHTAlUI0  PE3YJIbTAaTOB  BBIMOJHECHUS
XUMHUYECKOT0 IKCIEpPUMEHTa (JJa00paTOpHOTO OIbITa, Ja0OpaTOpHOM paboOTHI IO
UCCJICIOBAHMIO CBOMCTB BEIIECTB, YYEOHOTO TMPOEKTa); YMEHUs Yy4yeOHOro
COTPpYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATEIBLHOW U
UCCJICJIOBATEILCKOM JEATEILHOCTA TPH PEIICHWH BO3HMKAIOMIMX TpoOjieM Ha
OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIUHN (0OCYX)IeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOpDIAWHAIUS COBMECTHBIX JIEUCTBHIA,
oTpejieieHre KPUTEPUEB T10 OLIEHKE KayeCTBa BHITIOJHEHHON paOOThI U APYTHE).

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE el CTBUS:

YMEHHE CaMOCTOSATEILHO ONPEEIATh LENH eI TeIbHOCTH, TNIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeIIbHOCTh, BRIOMpaTh HamOosiee 3 (HEKTUBHBIC CIIOCOOBI pPeIIeHUsT YICOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSITEIbHO COCTaBJSITh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM  JIEMCTBUM TPHU BBINOJIHECHUU 3aJaHUM C YYETOM
MOJIYYeHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asiBICHHOW LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIJIaraeMbl€ B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIbTATbBI

B coctaBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTE€IbHOIO
cCollepKaHMsl, YCTAHOBJIECHHOTO JaHHOW denepanbHoil pabodeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAy4YHBIC 3HAHWUS, YMEHHS U CIOCOOBI
JNEeUCTBUM, crnenuduyeckue s MpeaMeTHONW oOnactu  «XHUMHS», BUJIbBI
NEATeNIbHOCTH MO  TMOJYYEHWI0 HOBOTO  3HAHUS, €ro HWHTepIpeTanuu,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyueHnusi B 8 ki1acce rpeaMeTHble pe3ysibTaTbl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCSI YMEHUM:



* PACKpbIBaThb CMBICI OCHOBHBIX XMMHMYECKUX IOHSATHUH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOAHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIDHAasE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi JI0JIs1 XUMUYECKOTO JIEMEHTA B COCAMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHME, COJIb, 3JIEKTPOOTPHULATEIBHOCTb, CTEIIECHb
OKHCJICHUS, XUMHYECKas peakius, Kilaccu(puKaius peakiuid: peaxkiuu
COCMHECHUSA, PEaKIMU PA3JIOKECHUSA, pPEAKIUU 3aMEIICHUs, pPEaKIuu
oOMEeHa, 9K30- U IHJAOTEPMHUUECKHE PEaAKIH, TeTIOBOM 3(DPeKT peakuuu,
AIpO aroma, BJIEKTPOHHBIM CJIOH aToMa, aToOMHas OpOWTalb, paanuyc
aToMa, XMMHYECKasi CBsI3b, MOJISIpHASA U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATMOH, aHWOH, PAacTBOp, MaccoBasi J10Jsl BEILIECTBA
(MpoIeHTHAsT KOHIIEHTpAIIKsI) B PaCTBOPE;

 WUTFOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHATUM U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIA;

* UCIIOJIH30BaTh XUMHUECKYIO CUMBOJIUKY ISl COCTAaBJICHUST ()OPMYJT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

* OTIPEJIENISITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTeNeHb  OKHCJEHUS  DBJEMEHTOB B  OMHApHBIX  COEIUHEHUSAX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEAUMHEHUN I10
dopMynaMm, BHI XUMHUYECKOM CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

- packpbiBaTh cMmbica Ilepmogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOANYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX mojioxkeHus B llepuonunueckoil cucreme,
3aKOHOB  COXpPaHEHUSI MacChl  BEIIECTB, IOCTOSIHCTBA  COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;

- ONMCHIBATh W XapakTepus3oBaTh Tabnuunyto ¢opmy Ilepuonnueckon
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3nuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAUEHHUSA, KOTOPHIE HMEIOTCA B
tabmune «llepuogmyeckas cucremMa Xumudeckux daementoB . H.
MenneneeBa» ¢ YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa, 00IIee YUCIIO 3JIEKTPOHOB
U pacnpeiesIeHUe UX MO JIEKTPOHHBIM CIO0SIM);

. KJ'IaCCI/ICbI/II_II/IpOBaTB XUMHUYCCKHUEC JJICMCHTBI, HCOPraHH4YCCKHUC BCIICCTBA,

XUMUYECKHE peakluuu (M0 YUCIAY M COCTaBY Y4YacTBYIOUIUX B pPEaKLIUU
BEILECTB, M0 TEIJIOBOMY 3 (PeKTy);



* XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BELIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAas ONMUCAHUE MPUMEPAMH MOJEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

* IPOrHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKHUX MpPEBpAIlCHU B
Pa3IUYHBIX YCIOBUSX;

* BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB,
MacCOBYIO [JOJII0 XUMHYECKOIO 3JEMEHTa MO (opMmylne COEOUHEHHUS,
MacCOBYIO [JIOJIF0O BEIECTBA B PacTBOPE, MPOBOAUTH pacdy€Tbl IO
YPaBHEHHIO XUMHUYECKOUN peaKinu;

* IPUMEHATh OCHOBHBIE ONEPAILIMU MBICIUTEIBHON NEATEIbBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3aluio, Kiaccupukauuio,
BBISIBICHUE MPUYMHHO--CJIEJCTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BEIIECTB W XUMHYECKHX pEAaKUHUH, €CTECTBEHHO-HAy4YHbIE METOBbI
NO3HAHUSI — HAOJIOJICHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peanbHbBINA U MBICJIICHHBIN);

- CJIEIOBATh MPABUIJIaM TOJIH30BAHUS XUMHUYECKOM MOCYI0M U 1aO0paTOPHBIM
o0opyloBaHMEM, a TakKe IpaBUjIaM oOOpallleHus C BellecTBaMH B
COOTBETCTBHUM C HHCTPYKLUHSMH II0 BBIOJHEHUIO J1aOOPATOPHBIX
XMUMHUYECKUX OIBITOB IO MOJYYEHHI0 U COOMpPAHUIO0 Ta3000pa3HbIX
BEeIleCTB (BOAOpPOJAa W KHCIOpPOJa), HIPUTOTOBICHHUIO PACTBOPOB C
OIPEEIEHHON MaCcCOBOM JI0JI€d paCTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U NIPOBOAUTH XUMHUUYECKUE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
eao4Yeil U KUCIOT ¢ MOMOIIBI0 MHIUKATOPOB (JakMyc, (eHondranaens,
METWJIOPAHXK U APYTHe).

K xoniy oOyueHus B 9 Kj1acce nMpeJMETHBIC Pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

* PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHATHN: XUMHUYECKUH
AJIEMEHT, aTOM, MOJIeKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPUIIATEILHOCTh, CTETICHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIlisi, XUMUYECKasi CBA3b, TEIJIOBOU A (DEKT
peaknud,  MOJb,  MOJSPHBIA  O0BEM,  PacTBOpP,  DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIIUTUYECKAS JHUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, KaTanmm3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMBIE pPEaKIUU, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCJIMTENb,  BOCCTAHOBHUTENb,  OKHUCIGHHE W  BOCCTAHOBIICHHUE,
aJoTpoNHs, aM(pOTEPHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAS, MOHHAS,



METAJUTMYECKasi), KpUCTAJUTMYECKasi pemiETka, KOpPpo3usi METaJUIoB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM pEAKUHH, MPEICIbHO JOMyCTUMAast
koHueHtpanus [1JIK Beniectna;

* WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMUMHUUYECKUX TOHATHH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAIICHUI;

* UCIIOJIh30BaTh XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBiIeHUsI (OpPMYJT BEIECTB
Y YPABHEHUN XUMUYECKUX PEAKLIHNM;

* ONIPEJECTATh BAJEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOrO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIacCy COCIMHEHUN 1o QopMmyrnam, BUJ XUMHYECKOU
cBs3W (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA MO XMUMHUYECKOU (hopmyie, xapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHHH, TUN KPHUCTAJUIMYECKON
peLIETKN KOHKPETHOTO BEIECTBA;

 packpbiBaTh cMbIca Ilepuoamueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OINMUCHIBATH U XapaKTepU30BaTh
Tabnuunyro Gopmy [lepuoandeckoit CUCTEMbI XMMHUYECKHX DJIEMEHTOB:
pasznuyarh TOHSATUS «rjaBHasg mnoArpymmna (A-rpymnma)y U «rmoboudHas
noarpynmna (b-rpymma)», manele u OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpbIE MMEIOTCS B IEPUOJAMYECKONW Tabnuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB H 3apsij sAnpa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM  CIIOSIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U WX COEAUHEHUN B
npeaenax MajblX NEPHOJI0B U IJIaBHBIX MOATPYIMI C YYETOM CTPOEHUS UX
aTOMOB;

« KJTaCCU(UIUPOBATh XUMUUYECKHE DIIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakluuu (MO0 YUCIy M COCTAaBY YYACTBYIOLIUX B pPEaAKUUHU
BEIIECTB, MO TEIUIOBOMY 3P (EKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKHUX JIEMEHTOB);

* XapaKTepu30BaTh (OMHUCHIBATh) O0OMMUE U CHEMUPUISCKHE XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKIAsd OINUCAHUE
IpUMEPAMU MOJIEKYJSIPHBIX M HOHHBIX YPABHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIU;

* COCTABJISITh ~ YPABHEHUS  JJIEKTPOJIUTHUYECKOW  JUCCOLMALMM  KHUCJOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA MOHHOTO
oOMeHa, ypaBHEHHUSI peaklHil, MOATBEPKIAIIMINX CYIIECTBOBAaHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMU Pa3JIMYHBIX KJIACCOB;



* PACKpbIBaThb  CYIIHOCTb  OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OalaHCca ATUX PeaKUuid;

* IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT WX CTPOEHUS,
BO3MOXHOCTH TPOTECKAHUS XUMHUUYECKUX TMPEBPALICHUN B pPa3IAYHbBIX
YCIOBUSX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJII0 XHMHMYECKOTO »JJieMeHTa 1o ¢Gopmylsie COEeAUMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpPE, MPOBOJAUTH Pacu€Thl IO
YpaBHEHUIO XUMUYECKOU PeaKInu;

- cOOJIIOaTh TpaBWIa MOJIb30BAHUS XUMUUYECKON MOCYA0M U JaO0paTOpHBIM

o0Opy/lOBaHMEM, a TaKXe TMpaBwia OOpalleHHs C BEIIECTBAMHU B

COOTBETCTBUM C MHCTPYKIUSIMH TIO BBINOJHEHUIO J1a0OpaTOPHBIX

XUMUYECKUX ONBITOB MO TOJYYEHHUIO U COOUPAHUI0 Ta3000pa3HbIX

BEIECTB (aMMHUaKa M yIIIEKUCIIOTo rasa);

MPOBOJIUTH PEAKIIUH, TOJITBEPKIAIONINEC KAaYSCTBCHHBI COCTaB PAa3IMIHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPHI-, OpOMHI-, HOIW]I-,
kapOoHat-, ¢docdar-, cunukar-, cynbdar-, THIPOKCUA-HUOHBI, KaTUOHBI
aMMOHHSI ¥ HMOHBI M3YYEHHBIX METAJJIOB, NMPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE OMEpPAllUd MBICIUTEIBHON JNEATEIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHne, CHUCTEeMaTH3allii0,  BBISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — /I M3y4Y€HHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAy4YHbIe€ METOJbl TMO3HAHUA —
HAOJIIOICHNEe, M3MEpPEHUe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC

KoaunuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U JyiekTpoHHBbIE (LM(POBHIE)
n/n TeM MPOrpaMmbl Beero KonTpoibHeie IpaxTieckue o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHavaibHble XMMHUYECKHE MTOHATHSA
XuMusg — BakHag 00JacThb
11 €CTCCTBO3HAHUA u 5 0 5 BubimoTeka HOK
' NPAKTHIECKON  JICATEINbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
BemiectBa n xummnueckne bubnuoreka [IOK
1.2 peaxkuuu 15 1 0 https://m.edsoo.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllecTB
Bo3nyx. Kucnopon. Ilonsarue bubmuoteka [IOK
2.1 00 oxcuaax 6 0 0 https://m.edsoo.ru/7f41837¢c
Bomopoa.llonsitue o kucnorax bu6mmoreka [JOK
2.2 H COJIIX 8 0 1 https://m.edsoo.ru/7f41837¢
Bopna. PactBoper. [TonsTue 06 bu6mroreka [JOK
2.3 OCHOBAaHMSIX 5 1 1 https://m.edsoo.ru/7f41837¢
OcHOBHbIE KJ1acChl bubnuoreka [IOK
2.4 HEOPraHWYECKUX COCTMHEHNN 11 1 1 https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30
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Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMenToB /I. U. MenaeneeBa. CTpoeHne aToMoB.

XumMuueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH 51
31 [Tepuoueckas CHCTEMA . 0 Bu6morexa ITOK
: xuMHuueckux snemeHtoB . U. https://m.edso00.ru/7f41837c
Memnnene-eBa. CTpoeHue aroma
XnMHudecKas CBSI3b.
bubmmoreka [JOK
3.2 OxuCIHTENLHO 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmmoreka [JOK
Wroro mo pasnemy 15 https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
Peseparoe Bpems 3 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I1O
I[TPOTPAMME 68 4
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9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (mupposrie)
g NMPOrpaMMbI Beero Kontpoabubie | IlpakTuueckue obpasoBaTe/ibHbIE
padoThI padoTbl pecypcenbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMu
[ToBTOpEHue u yrinyOneHre 3HaHUI OCHOBHBIX bubnuoreka [IOK
11 pa3aenoB Kypca 8 Kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX bubnuoreka [IOK
12 peakiui 4 0 0 https://m.edsoo.ru/7f41a636
DIIEKTPOJIMTUYECKAS TUCCOLIHAITHS. bu6mmoreka [JOK
1.3 XHUMHUYECKUE PEAKITUU B PAaCTBOPAX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro o pazaeny 17
Pasznen 2. Hemera/sIbl M UX COeIMHEHUS
OO01as xapakTepUCTUKa XMMHUECKUX bubnunoreka [IOK
21 aneMeHTOB VIIA-rpynmnsl. ['anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO0miass xapakTepUCTHKa XUMUYECKUX
292 anemenToB VIA-rpymmer. Cepa u eé 6 0 0 bubmorexa [IOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
Ob6mas XapaKTepUCTHUKA XUMHYECKUX
23 sneMeHToB VA-rpynnbl. A3ot, pocdop u ux 7 0 1 bubmuorexa [JOK
COCTMHEHNS https://m.edsoo.ru/7f41a636
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OOmast xapakTepUCTHKA XUMHUYECKUX

bubmuoreka IIOK

24 aneMeHToB IVA-rpynnel. Yriepoa u 8 2
KPEMHHIA 1 HX COSIMHEHNS https://m.edsoo.ru/7f41a636
Wroro mno pazneny 25
Pa3nen 3. Mera/uibl 4 UX COEMHEHHS
. bu6mmoreka [JOK
31 Obuwe cBoicTBa MeTaoB 4 0 https://m.edso0.ru/7f41a636
. bu6mmorexa [JOK
3.2 Baxkueiimme MeTabsl 1 UX COETUHEHUS 16 2 https://m.eds00.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumusi 4 OKpy:Kawuias cpeaa
bu6mmoreka [JOK
4.1 BemectBa 1 MaTepuaibl B )KU3HHU YEJIOBEKa 3 0 https://m.eds00.ru/7f41a636
Hroro o pazaeny 3
bubnuoreka [IOK
Pesepsroe pems 3 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7
MNOYPOYHOE IIVTIAHUPOBAHMUE 8 KJIACC
Ne Tema ypoka KonnyectBo yacos Tlata DJIEeKTpPOHHBbIE M (PPOBLIE
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n/n H3y4YeHU S o0pa3oBaTe/IbHbIE
Beero Konrpoasubie | IIpakTHyeckue CCVDCLE
padoTbI padoThI PECYP
[Ipenmer xumun. Ponp XuMuu B KHU3HU bu6mmoreka [JOK
yesnoBeka. Tena u BenecTsa 1 0 0 05.09.2023 | https://m.edsoo.ru/ff0d210c
ITonsaTue o MeTo1ax MO3HAHUS B XUMUHU bu6mmoreka [JOK
1 0 0 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1 «IIpaBuna
paboThl B 1a6OPATOPUU U TPUEMBI . 0 . Bu6miorexa IIOK
o0OpaleHus ¢ 1a00paTOpPHBIM 12.09.2023| https:/m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
Uucrele BemecTBa 1 cMecH. CriocoObl bubmmoreka [JOK
pasaeneHus cMecen 1 0 0 12.09.2023| https:/m.edsoo.ru/ff0d26ca
[Tpaktruueckas padota Ne 2 «Paznenenue
cMeceii (Ha mpuMepe OYMCTKH 1 0 1 bubnmorera LIOK
[TOBAPEHHOM COJIN)» 19.09.2023 | https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
ATOMBI M MOJICKYIIbI 1 0 0 19.09.2023  https://m.edsoo.ru/ffod2a6c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubnuoreka [IOK
(CUMBOJIBI) XMMUUYECKUX DIIEMEHTOB 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bubnuoreka [IOK
[IpocTsie U clOXKHBIE BELIECTBA 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [JOK
ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 0 0

03.10.2023

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSHCTBA COCTaBa BEIISCTB.

10 Xumuueckas (opmyiaa. BajgeHTHOCTSH bu6morexa IOK
ATOMOB XHMHYECKHX JIEMEHTOB 03.10.2023 |  https://m.edsoo.ru/ff0d2eae
OTHOcCHUTENBHAS AaTOMHAs Macca. bubnuoteka [IOK

1 OTHocHUTeNbHAS MOJICKYIISIpHAsl Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBas 40151 XUMHYECKOT0 dJIeMEHTa bu6mmoreka [JOK

12 B COCJMHEHUH 10.10.2023| https:/m.edsoo.ru/ff0d350c
KonnuecTBo BemecTa. MoJib. bubnuoteka [IOK

13 MoutsipHas Macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoteka [IOK

14 XHUMHUuecKasi peaKius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
[Ipu3Haku v ycoBUs NPOTEKAHUS bubnuoreka [IOK

15 XUMHUYECKUX pPeaKImil 24.10.2023 | https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHUS MacChl BEIIECTB. bubmmoreka [JOK

16 XHMMHUYECKHE YPABHEHHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brluncnenust koaudecTBa, Macchl

17 BEIIECTBA I10 YPABHCHHUSIM XUMUYECKUX Bubmorexa LIOK
peakuuit 31.10.2023 https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMHUIeCKUX peakiui

18 (coenuHenus, pa3IokKeHus, 3aMELCHUS, bu6miorexa [IOK
obMena) 31.10.2023 | https://m.edsoo.ru/ff0d3f34
M. B. JlomoHOCOB —

19 YYEHBIHOHIUKIIOTIEIUCT. bu6nuoreka LIOK
O0o01Ienrne M CcHUCTEMAaTU3AINS 07.11.2023| https://m.edsoo.ru/ff0d40c4
3HaAHUMI
KonTpomnsnas padota Nel mo teme bubnmoreka [JOK

20 «BemecTBa 1 XMMUYECKUE PEAKLIN 07.11.2023 | https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubmuoreka [IOK

21 Bo3ayxa. Kuciaopos — snemMenr u 14.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DOu3nvecKue U XUMHUYSCKHUE CBOWCTBA

29 kuciaopona  (peakumu — OKHCJICHHS, bubmorexa LIOK
ropenne). [ToHsTHE 06 OKCHIAX 14.11.2023 | https://m.edsoo.ru/ff0d4614
CriocoOpl mostyuyeHus: Kuciopoia B

23 1a6OPATOPHH U TIPOMBIIITIEHHOCTH. l?}“@j;mega Hoﬁf ;
TIpHMEHCHHE KECIOPOIA 21.11.2023 ttps://m.edsoo.ru/ff0d497a
TennoBoil a3pdexT xumuueckoit

Y peaKIu, TIOHATHE O Bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, JK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKHUX PEAKITUIX
TommBo (HedTh, yrosb W MeETaH).

25 3arpsA3sHEHUEe BO3[yXa, CIIOCOOBI €ro bubnmoreka LHOK
NpeIOTBpAIIIHHS 28.11.2023| https://m.edsoo.ru/ff0d4c4a
[TpakTrueckas padota Ne 3 o Teme

26 «Iloy4enue u cobMpaHue KUCIOPOa, Bubnnorexa [IOK
H3yHeHHE ero CBOHCTE» 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
Bogopoa — snemeHT u ipoctoe bu6mmoreka [JOK

21 BelecTBo. Haxoxaenue B npupoje 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
duznyeckue M XHUMHYECKHE CBOMCTBA bu6nmoreka [JOK

28 Bojopoaa. [Ipumenenue Bogopona 05.12.2023 https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 IlouaTue 0 KMCIOTax U COMIIX

12.12.2023

https://m.edsoo.ru/ff0d50d2
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Croco06bl OTy4eHUs: BOAOPO/IA B

bubmuoreka [IOK

30 | naGoparopmn 12122023 https://m.edsoo.ru/ff0d4ddo
[Tpaktuyeckas padora Ne 4 o Teme

31 «ITonmydenue n coOMpaHKe BOJOPOIA, BH6HIHOTeKa LOK
W3yHeHue ero CBOHCTBY 19.12.2023 | https://m.edsoo.ru/ff0d4f42
MouisipHbIit 00bEM razoB. 3aKOH bubnnoreka [IOK

32 ABorazpo 19.12.2023| https://m.edsoo.ru/ff0d542e
Brrunciaenuss o0béMa, KOJIMYECTBA

33 BEIIECTBA Ta3a 0 €ro U3BECTHOMY bubnmorexa LIOK
KOJIYECTBY BEIIECTBA HITH 00BEMY 26.12.2023 | https://m.edsoo.ru/ff0d55a0
Brruucnenust 00bEMOB ra3oB 1Mo

34 YPaBHEHUIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa [IOK
06BEMHEIX OTHOIICHI Fa30B 26.12.2023 | https://m.edsoo.ru/ff0d5708
dOu3nvecKrue 1 XUMUISCKHE CBOMCTBA bu6mmoreka [JOK

35 BO/JIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuil. [lonsitue 06 bu6mmoreka [JOK

36 WHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwlmeHHbie

37 Y HEHACHIIIICHHBIC PACTBOPBHI. ];H6H_I;0Te§a HOﬁdeSMO
MaccoBas 1051 BEIIECTBA B PaCTBOPE 16.01.2024 ttps://m.edsoo.ru
[IpakTuueckas padora Ne 5 o Teme

28 «[IpuroroBieHue pacTBOPOB C Bu6uoreka [OK
OTpe/IeIEHHOM MAacCOBOH 071eH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
KonTtposnpHas padota Ne2 o teme bubnuoreka [IOK

39 «Kucnopoa. Bonopoa. Bona» 23.01.2024  https://m.edsoo.ru/ff0d6342
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OKcHbL: COCTaB, KIacCU(pHUKAIIN,

bubmuoreka [IOK

40 HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[TosmydyeHne u XMMHUYECKUE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [IOK
OKCHJIOB 30.01.2024 | https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, KJlaccuUKaIusi, bubnuoteka [IOK

42 HOMEHKIIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
[Tosydenune u XUMUYECKUE CBOMCTBA bubnuoteka [IOK

43 OCHOBaHUM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, kitaccudukanms, bubnuoteka [IOK

44 HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
[Tony4yenue u XuMHu4yeCKHe CBONCTBA bubnuoreka [IOK

45 KHUCIJIOT 13.02.2024 | https:/m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIATYpaA,

46 CIIOCOOBI  TIOJYIEHHUSI, XUMHUYECKHE brbmmorexa LIOK
CBOICTBA 13.02.2024 | https://m.edsoo.ru/00ad9474
[IpakTuueckas padota Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME Bu6morexa 1IOK

47 «OCHOBHBIE KJIACChl HEOPraHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
['enernueckas cBsA3b MEXIy KacCaMH bu6mmoreka [JOK

48 i hitps://m. edsoo.ru/
HEOPraHNYEeCKUX COCAUHEHNI 20.02.2024 ps://m.edsoo.ru/00ad9a50

19 O0o01IeHre U cUCTeMaTU3alys 3HAaHUH bu6nmoreka [JOK

27.02.2024

https://m.edso0.ru/00ad9ch?2
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KonTtponeHas padota Ne3 mo treme

50 "OCHOBHBIC KIIaCCHI HEOPraHHYECKUX brbmiorexa LIOK
CoeMHEHHIH" 27.02.2024 | https://m.edsoo.ru/00ad9ela
[lepBpie TOMBITKM KJIacCU(UKALNN

51 XHUMHYECKHX DJIEMEHTOB. [loHsaTHE O bubnmorera LIOK
IPYTTIAX CXOJHBIX HEMEHTOB 05.03.2024 | https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3aKOH U

52 [leproanyeckas CHCTEMAa XMMHYECKHX bubnmorexa LIOK
snementos JI, U. Memneneena 05.03.2024 | https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK

53 Heproet, rpymmbt, noArpymmb! 12.03.2024 |  https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK

54 anep. M3oTomsl 12.03.2024 | https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK

55 aToMOB 3JIeMeHTOB [leproquuecKoit brbmmorexa LIOK
cuctemsi JI. M. Menneneesa 19.03.2024| https://m.edsoo.ru/00adaébc
XapakTepucTUKa XUMUYECKOTO

- 3JIEMEHTA 10 €r0 MOJIOKEHUIO B Bu6muorexa LIOK
[Tepuomnueckoii cucreme [. M. 19.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa 1is

- pa3BUTHSA HAYKH I/I"I'Ipaf(TI/IKI/I. A. 1. Bu6aunoreka [OK
MenpeneeB — y4€HbIN, EAArOT U 26.03.2024| https://m.edsoo.ru/00ada96e
rpaKJaHUH

58 DNeKTPOOTPULIATENBHOCTh aTOMOB bubnmnoreka [JOK

XUMHWYCCKHUX JJICMCHTOB

26.03.2024

https://m.edsoo.ru/00adaab8
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59

HMonnas xummnueckas CBSI3b

bubmuoreka [IOK

09.04.2024 |  https://m.edsoo.ru/00adac34
KoBanenTnas nossipHast XuMu4aeckast bubnuoreka [IOK

60 CBsI3b 1 09.04.2024 | https://m.edsoo.ru/00adaab8
KoBaneHntHas HenoJisipHast XUMHYECKas bubnuoteka [IOK

61 CBSI3b 1 16.04.2024 |  https://m.edsoo.ru/00adaab9
bubmmoreka [JOK

62 Crenenn oxucieHm 1 16.04.2024 | https:/m.edsoo.ru/00adae28
OKHCITUTENBHO-BOCCTAHOBUTEILHBIC bubnuoteka [IOK

63 peaxiuu 1 23.04.2024 | https://m.edsoo.ru/00adb076
bu6mmoreka [JOK

64 OKXHCIUTETN ¥ BOCCTAHOBHUTEIIH 1 23.04.2024  https://m.edsoo.ru/00adb076
65 KontponpHas padota Ne4 o teme 1 bubnuoreka [IOK

«Ctpoenne atoma. XUMUYECKast CBA3b» 30.04.2024 | https://m.edsoo.ru/00adb486
PesepBubIit ypok. O600meHue 1 bubmuoreka [IOK

66 cUCTeMaTu3alus 3HaHUH 1 30.04.2024 | https:/m.edsoo.ru/00adb33c
PesepBubIil ypok. O6001IEHNE 1 bubmuoreka [IOK

67 cucTeMaTHu3alus 3SHaHUH 1 14.05.2024 | https://m.edsoo.ru/00ad9cb2
PesepBHriit ypok. O6001IeHne u bu6nmoreka [JOK

68 cucTeMaTH3alys 3SHaHUH 1 14.05.2024 | https:/m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KoaunuecTBo 4acoB

DJIeKTpPOHHbIe HU(POBHIE

Ne Tlata o0pa3oBaTe/ibHbIE
/i Tema ypoxa Beero Kontposbubie | IlpakTuueckue | yiygenus pecypcel
padoTbI padoThI
[Tepuomnueckuit 3aKOH.

! Iepnoueckas cucrema 1 0 0 Bub6imoreka LIOK
XUMHUYECKUX AemMeHToB /l. U. 06.09.2023| https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B HU3MEHEHHH

2 CBOMCTB XMMHYECKUX ODJIEMEHTOB 1 0 0 brbmotexa LIOK
TEpPBHIX TPEX MEPUOJIOB 06.09.2023| https://m.edsoo.ru/00adb6b6
Knaccudukanmst w  HOMEHKIATypa bubnuoreka [IOK

3 Heo 1 0 0 https://m.edsoo.ru/00adb

PraHUYEeCKUX BELIECTB 13.09.2023 ps://m.edsoo.ru/00adb7e2
Buzabl XxuMu4eckoil CBSI3M U THUIIBI bubnuoreka [IOK

4 KPUCTAJUIMYECKUX PEIIETOK 1 0 0 13.09.2023| https://m.edsoo.ru/00adbac6
KonTtponsnas padora Nel mo teme

5 «[ToBTOpEeHue u yrnyOneHue 3HaHUMA 1 1 0
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca» 20.09.2023
Knaccudukarus XUuMHYEeCKUX peaKkIuit bubnuoreka [IOK

6 1o 1 0 0 https://m. edsoo.u/

pa3IMYHBIM NIPU3HAKAM 20.09.2023 ps://m.edso0.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOU

7 peakiuu. [TOHSTHE O TOMOTEHHBIX U 1 0 0 brbmotexa LIOK

TeTepOTEHHBIX PEaKIISX 27.09.2023| https://m.edsoo.ru/00adbe9a
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ITorsaTre 0 XMMHUYIECKOM PaBHOBCCHHU.
@akTopsl, BIMAKIINAE Ha CKOPOCTh

8 XMMHYECKOH PEAKIUH M II0JIOKEHHE BH6H.HOTeKa HOK
XHMIGECKOTO 27.09.2023| https://m.edsoo.ru/00adc28c
paBHOBeCHs
OKHCITUTENBHO-BOCCTAHOBUTEILHBIC bubnuoteka [IOK

9 peakuuu 04.10.2023 | https:/m.edsoo.ru/00adcade
Teopust SIEKTPONTUTHYECKON

10 nucconuaiyu. CUIbHBIE U cliabble bubmorexa LIOK
AIIEKTPOITUTHI 04.10.2023| https://m.edsoo.ru/00adcd68

5 bu6mmoreka [JOK

11 VonHbIe ypaBHCHNA peaKumid 11.10.2023 | https:/m.edsoo.ru/00add448
XHWMHYECKUE CBOMCTBA KUCIIOT U

1 OCHOBAaHUI B CBETE PpeﬂCTaBHeHHﬁ 00 Bu6uoreka [OK
JIEKTPOJIUTUYECKOUN TUCCOLMALIII 11.10.2023| https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEH B

13 CBETE npeaCTaBIeHUH 00 bubnnoreka LIOK
EKTPOTUTHYECKOH THCCOIHAIHT 18.10.2023| https://m.edsoo.ru/00add8b2

14 [TonsaTue o ruapoause coyei bu6nmoreka [JOK

18.10.2023| https://m.edsoo.ru/00add9d4

15 O06o001enne U cucTeMaTH3aIus bubnunorexa [JOK

3HAHUN

25.10.2023

https://m.edsoo.ru/00addd12
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[Ipaktuyeckas padora Ne 1.

16 «PelIenne 3KCrepUMEHTABHBIX Bubmiorexa LIOK
3a7a9» 25.10.2023| https://m.edsoo.ru/00addbfa
KonTtposneHas padota N2 mo teme

17 «DNEKTPOIMTHYECKAS AUCCOLUALIHS. bubmmorexa [IOK
XUMHYECKHE PEAKITHH B PACTBOPAXY 08.11.2023| https://m.edsoo.ru/00addecO
OO6mrast xapaKTepuCTHKA TaJOT€HOB.

18 XuMHUUecKre CBOMCTBA Ha PUMEpPE bu6miorexa [IOK
xjopa 08.11.2023| https://m.edsoo.ru/00addfe2
XnopoBosiopon. CouisiHas — KHUCIOTa,

19 XHMMHYECKHE CBOWCTBA, MOJTyYeHHE, BH6H.HOTeKa HOK
NpUMeHeHe 15.11.2023| https://m.edsoo.ru/00ade104
[TpakTrueckas padota Ne 2 o Teme

20 «ITonmydenye CONSHOM KHCIIOTHI, Bhlft@?/meﬁa HOI/<OO 1343
HU3y4YEHHE €€ CBOMCTBY» 15.11.2023 PS./.&ds00. [ ade
Brrauciienus 1o YpaBHEHHSIM

21 XUMHUYECKMX PEaKIUi, €CIId OJUH U3 bubmuorexa [IOK
DPEareHTOB J1aH B M30bITKE 22.11.2023| https://m.edsoo.ru/00ade488
OO6mras XxapaKTepUCTUKA SJIEMEHTOB bubmuoreka [IOK

22 VIA-rpymms! 2211.2023 | https://m.edsoo.ru/00ade64a
AJoTporHbie MOAU(UKAIIUY CEePhI.

’3 Haxosxnenue cepsl u eé coevz[HHeHm?I B Bu6suorexa [[OK
npupoae. XMMHUYECKHUE CBOICTBA CEpBI 29.11.2023  https://m.edsoo.ru/00ade64a

24 CepoBoiopoj1, CTpoeHUE, bubnunorexa [JOK
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(bu3nUecKue U XUMUYECKHUE CBOMCTBA 29.11.2023| https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHast KHCIIOTa,

25 Gusuyeckne M XMMHUYECKHUE bubnmorexa LIOK
CBOICTBA, IPHMEHEHHE 06.12.2023| https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIINH, JIEKAIIHE B
OCHOBE TPOMBINUIEHHOTO CII0c00a

- ITOJTy4EHUS] CEPHOU KUCIIOTHI. Bu6smoreka [JOK
XHUMH1ECKOE 3arps3HEHHe 06.12.2023 |  https:/m.edsoo.ru/00adec8a
OKpYKarollen cpeabl COETUHEHUSIMU
cepbl
Brraucnenne MaccoBOM JIOJIM BBIXOJIA bu6mmorexa [JOK

27 NPOJYKTa peaKkUuK 13.12.2023| https://m.edsoo.ru/00adec8a

OO011ast XapakTepUCTUKA SIIEMEHTOB

28 VA-rpynnel. A30T, paclipocTpaHEHHE Bu6morexa [TOK
B mpupojie, Gusndeckue u 13.12.2023| https://m.edsoo.ru/00adeea6
XMUMHYECKHE CBOMCTBA
AmMmuak, ero  ¢uzMyecKkue U

29 XMMHUYECKUE CBOMCTBA, MOJIyYEHUE U bubnnorexa LHOK
npUMeHeHue 20.12.2023| https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme

30 «Iloy4eHne aMMHaKa, U3y4eHHUE €ro Bubnmorexa [OK
CBOMCTBY 20.12.2023| https://m.edsoo.ru/00adf180

31 A30THAas KUCIIOTa, €€ (U3NIecKue u bu6nmoreka [JOK

XHMHUYECKHE CBOMCTBA

27.12.2023

https://m.edso0.ru/00adf306
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Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX

bu6mmoreka [JOK

32 yZ00penHid. XummIecKoe 27.12.2023 | https://m.eds00.ru/00adf518
3arps3HEHNE OKPYKAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta
®ochop. Oxcun docdopa (V) u

33 dochopHas kucioTa, GU3HUECKHE U brbmiorexa LIOK
XHMUUECKHE CBOWCTBA, MOy UEeHHE 10.01.2024 | https://m.edsoo.ru/00adf68a
Hcnonb3oBanue gpochatos B kauecTBe

2 MHUHEPAIBbHBIX y100pEHHH. Bu6morexa LIOK
3arps;3HEHNE IPUPOTHON CPEIbI 10.01.2024 | https:/m.edsoo.ru/00adfc20
dhocdaramu
Yraepon, pacipocTpaHEeHHUE B

35 npupoie, PU3HMUECKUE U XUMHUUECKHE BH6H.H0TeKa HOK
CBONCTRA 17.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcuel yriieposa, ux Gu3n4ecKue u

36 XUMHUYECKHUE CBOWCTBA. Bu6uoreka [OK
DKOJIOTHYECKUE TIPOOIIEMBI, 17.01.2024 | https://m.edsoo.ru/0O0adfebe
CBsI3aHHBIE ¢ OKCHI0M yriiepoaa (1V)

) bu6mmorexa LIOK

37 YronbHas KUCI0Ta U €€ cOMn 24.01.2024 |  https://m.edsoo.ru/00ae006¢
IIpakTuyeckas pa6ota Ne 4 o reme

28 "ITomyyenue yriaeKucnoro rasa. Bu6muorexa LIOK
Kayectsennas peakuus Ha 24.01.2024 | https://m.edsoo.ru/00ae027e

KapOoHaTHOH"
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[lepBoHauanbHble MOHATHS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O bu6miorexa IIOK
COE/IMHEHHSAX YIIIEPO/a 31.01.2024 | https://m.edsoo.ru/00ae054e
5 bu6mmoreka [JOK
40 Kpemnnii n ero coeamunenns 31.01.2024 |  https:/m.eds0o.ru/00ae080a
[IpaxTnueckas padora Ne 5. bubnnoreka [IOK
41 Pemenne sxcniepuMeHTaNbHbBIX 3a/1a4 07.02.2024 https://m.edsoo.ru/00ae0bf2
no teme «BaxHeline HEMETAIITbI U
WX COEAMHEHUSD»
Kontponsnas padora Ne3 mo teme
42 «BaxHeiilmme HeMeTaUIBI U HX bubmorexa LIOK
COCTHHEHMUS» 07.02.2024 | https://m.edso0o.ru/00ae0e18
O01as XxapakTepUCTUKa XMMHUECKUX
3JIEMEHTOB — METAJUIOB.
Mertannuueckas CBsI3b U Bu6anorexa LIOK
43 MCTAJUTHYCCKAT KPUCTAIUTHYICCKA 14.02.2024 | https:/m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMUYECKHUE CBONCTBA METAILJIOB.
44 DNEeKTPOXUMHYECKHUIA psia bubmmorexa IIOK
HATPSKEHUH METAILIOB 14.02.2024 | https://m.edsoo.ru/00ae1156
OO11re cnocoObl MoTy4eHus
MetaiioB. CriaBel. Beruucienus no
45 YPAaBHEHUSAM XMMHUYECKUX PEAKIIUH, bubnmnoreka LIOK
21.02.2024| https://m.edsoo.ru/00ael156

€CJIM OJMH U3 PEareHTOB COACPKUT
IIpUMECH
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46

IlonsTue o KOppO3rU METAJUIOB

bubmuoreka [IOK

21.02.2024| https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
4t [Henoumerie MeTabI 28.02.2024  https://m.eds00.ru/00ae14b2
OKcubl ¥ TUAPOKCUIBI HATPUS U bubnuoteka [IOK
48 KaJiust 28.02.2024 | https://m.edsoo.ru/00ae14b2
[[leroyHO3€EMENBHBIE ~ METAJUIBI bubnuoteka [IOK
49 KaJIBIIMI ¥ MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxueime coeTMHEHNS KBNS bu6mmoreka [JOK
06.03.2024 | https://m.edsoo.ru/00ael5e8
£ O06001IeHne U cucTEMAaTH3 AN
3HAHUH 13.03.2024
JKEcTKOCTh BOABI M CIIOCOORI €€ bubmmoreka [JOK
52 YCTpaHEHUS 13.03.2024 | https://m.edso00.ru/00ae1886
[Ipaktrueckas padota Ne 6 mo Teme
53 "JKECTKOCTH BOJIBI U METO/IBI €€ bubnnorexa LHOK
yerpaneHus” 20.03.2024 | https://m.edsoo.ru/00aelae8
. bubnunorexa IIOK
4 ATIOMHHHH 20.03.2024 https:/m.eds00.ru/00aelc64
AmMdoTepHbIe CBOKCTBA OKCHIA U bubnunoreka [IOK
55 TUAPOKCUIA 27.03.2024 |  https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso 27 03.2024 | https:/m.edsoo.ru/00ae1ds6
Okcupl, THIPOKCUIBI U COJIU Kelle3a bubnmnoreka [JOK
57 (1) u sxene3a (I11) 10.04.2024 | https://m.edsoo.ru/00ae35e6
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O0001IeHUE U cUCTEMATHU3ALUAS

58 N
3HAHUI 10.04.2024
[IpakTtuyeckas padora Ne 7.
- Pemienne skcriepuMEHTANIBHBIX 3a/1a4 Bu6mmoreka LIOK
mo teMe «BaxHeie MeTajlibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKIINi, €CITU OJ1H U3
peareHTOB JIaH B U30BITKE WIIH BuGnnorexa [IOK
60 COIEPIKUT MpUMECH. Brrancnenus 17.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuu
61 O0001IeHNEe U cUCTEMAaTH3AIIAA
SHAHUH 24.04.2024
KontponbHas padoTta Ne4 o teme
62 «BaxuHenmue MeTauibl U UX
COCIMHEHUS) 24.04.2024
Beniectna u Marepuabl B bubmuoreka [IOK
63 o :
HOBCEIHEBHOM KU3HU YEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
XuMHueckoe 3arps3HEHue bubnunoreka [IOK
64 OKpYXarollen cpebl 15.05.2024 |  https://m.edso00.ru/00ae4270
Ponp xumuu B perieHnn bu6nuoreka LIOK
65 9KOJIOTHYECKUX MpolIeM 22 05.2024 https:/m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01meHue u bu6nuoreka LIOK

CHCTeMaTHu3alus 3HaHuH

22.05.2024

https://m.edsoo.ru/00ae0d0a
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PezepBHblii ypok. O6o0mIeHne U bubmmoreka LIOK
67 CHCTEMAaTH3allKs 3HAHUM 1 29.05.2024| https:/m.edsoo.ru/00adb33c
PesepBHblit ypok. O60011eHNE U bubnuoreka [IOK
68 cucTeMaru3anus 3HaHUH 1 29.05.2024 | https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB 10 68

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAJIbBI JJIAA YYHEHUKA

. Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

. Xumus, 9 knace/ IN'abpuensn O.C., Octpoymo WU.I'., Cnagkos C.A.,
AxkmmonepHoe ob6mectBo «M3marensctBo «lIpocBemenney TabIUIIbL:
[lepuoauueckasi cucteMa xuMuueckux 3nemMeHToB /1. U.

MenneneeBa, Tabnuua  pacTBOPUMOCTH,  DJIEKTPOXUMHUYECKUH  psif

HalpsKCHUS MCTAJIJIOB

METOJJUYECKHUE MATEPHUAJIbBI IJIAA YUYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-0a30BbIii-ypOBEHb.-
Peamuzanus-tpedoBanuit-OI' OC-ocHOBHOT0-00111eT0-00pa30BaHMS. -

Mertoaundeckoe-mocoodue-msa-yaurtens.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbI
CETH

HUHTEPHET
https://educont.ru/?utm_source=elju
r https://edu.skysmart.ru/
https://resh.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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